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Introduction: Different studies have evaluated the effects of electrophysical agents on
regeneration after peripheral nerve injury. Among them, the most used in clinical and
experimental research is photobiomodulation therapy (PBMT). Objective: To analyze
the effect of standard energy (16.8 J) of PBMT on peripheral nerve regeneration,
applied at different periods after sciatic nerve injury in mice. Methods: Thirty male
Swiss mice were divided into six groups: naive; sham; control; LLLT-01 (660 nm, 16.8
J of total energy emitted in 1 day); LLLT-04 (660 nm, 4.2 J per day, 16.8 J of total
energy emitted in 4 days); LLLT-28, (660 nm, 0.6 J per day, 16.8 J of total energy
emitted over 28 days). The animals were evaluated using thermal hyperalgesia, Sciatic
Functional Index (SFI), and Static Sciatic Index (SSI). Data were obtained at baseline
and after 7, 14, 21, and 28 days after surgery. Results: For the SFI and SSI, all groups
showed significant differences compared to the control group, and the LLLT-04 group
presented the best results among those receiving PBMT. In the assessment of thermal
hyperalgesia, there was a significant difference in the 14th day of evaluation in the
LLLT-04 group. Conclusion: The application of 16.8 J was useful in sciatic nerve
regeneration with an improvement of hyperalgesia, with higher efficacy when applied
in four days (4.2 J/day).
Keywords: low-level light therapy; lasers; crush injuries; nerve regeneration;
sciatic nerve.
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Peripheral nervous system (PNS) injuries have an annual incidence of 3%, generating a cost of around US$150 billion in the United States. Although PNS injuries do not
put the individual’s life at risk, it affects its quality of life, as trauma results in motor and
sensory disabilities1-3.
The sciatic nerve injury model is highlighted in preclinical research and demonstrates
its effectiveness in assessing the regeneration of the PNS, with this model different types
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of injury are reproduced. To assess PNS regeneration, the crush
injury is the most used, as it maintains the connective support
of the tissue, generating an injury to the axons, allowing the connectivity of the proximal and distal portion to the injury to be
maintained, which favors Wallerian degeneration4,5.
Different electrophysical agents have been used to improve the
neural regenerative process. Among them we have the use of: ultrasound6,7, electrical stimulation8, and photobiomodulation therapy (PBMT), with emphasis on the use of low-level laser (LLL)9-15.
PBMT promotes the stimulation of microcirculation by paralysis of the pre-capillary sphincter, arteriolar and capillary vasodilation, vascular neoformation, which favor the increase of blood
flow in the irradiated area11. It is also able to increase metabolism
and cell proliferation, stimulating the production of adenosine
triphosphate (ATP), triggered by the absorption of photons by
cytochrome-c oxidase in the mitochondrial breathing chair16-19.
In addition, it has analgesic properties, which occur through
the modulation of anti-inflammatory chemical mediators and
synthesis of β-endorphin, which tends to limit the excitability of
nociceptive receptors and eliminate algogenic substances20-22 thus
the effects of LLL contribute to the acceleration of the PNS regeneration process.
Although different studies demonstrate the efficacy of LLL
therapy (LLLT) in nerve regeneration, there is still a large therapeutic window, using several protocols with different dosimetric
parameters that can vary according to the wavelength, power, total energy emitted, density, duration, pulsed or continuous application and different points of application23,24.
The use of energy with known positive effects when applied in
three to four weeks in previous studies, when concentrated in the
first postoperative days may have photobiostimulatory or photobioinhibitory effects25.
Thus, the aim of this study was to analyze the effect of photobiomodulation (16.8 J) on peripheral nerve regeneration, applied in
different regimes after sciatic nerve injury in mice.

METHODS
Thirty adult male mice of the Swiss lineage, weighing 30-40 g,
were obtained from the central animal facility from Universidade
Federal de Santa Catarina (UFSC), Brazil. All procedures used
were performed in accordance with the Principles of care for laboratory animals26, and were approved by the UFSC Animal Ethics
Committee (CEUA-UFSC, protocol number PP00956).
The mice were kept in cages, in groups of ten to twelve animals,
in a controlled room temperature (22±2°C), with a light cycle divided into 12 hours of light, 12 hours of darkness, with free access
to water and food. The animals were weighed and divided into six
groups at random according to the procedures to be performed below: 1) Naive group (n=3): not submitted to the surgical procedure;
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2) Sham Group (n=3): submitted to the surgical procedure without sciatic nerve crush and simulation of irradiation with LLL;
3) Control group (n=6): subjected to the surgical procedure associated with sciatic nerve crush and simulation of irradiation with LLL;
4) LLLT-01 Group (n=6): sciatic nerve damage and irradiation with
LLL, total energy 16.8J emitted during 1 day; 5) LLLT-04 Group
(n=6): sciatic nerve damage and irradiation with LLL during the
first 4 days, with 4.2 J of energy/day and total final energy of 16.8 J;
6) LLLT-28 Group (n=6): sciatic nerve damage and irradiation with
0.6 J/day LLL energy and 16.8 J total energy emitted for 28 days.

Sciatic Nerve Injury Procedure
The animals were anesthetized with 2% xylazine (Syntec
do Brasil Ltda, Rhobifarma™, Hortolândia, São Paulo,
Brazil - 0.07 ml/100 g of body weight) and 10% ketamine (Syntec
do Brasil Ltda, Rhobifarma™, Hortolândia, São Paulo, Brazil 0.1 ml/100 g body weight) intraperitoneally.
Then, trichotomy and incision (scalpel number 15, Embramed
Indústria e Comércio de Produtos Hospitalares™, São Paulo – São
Paulo, Brazil) was performed on the side of the limb. To perform
axonotmesis, a calibrated crushing device with a weight of 5000 g
and an area of 0.5 cm2 was used, which makes the crushing process practical and reliable10. The crushing point was defined 5 mm
above the three main branches (sural, fibular and tibial) and the
device was maintained for 10 minutes at the crushing point.
At the end, the nerve was relocated to its original bed and a suture
of muscles and skin was performed (TecnewTM, Quintino, Rio de
Janeiro, Brazil) (Figure 1).

Photobiomodulation Therapy
Gallium-Aluminum-Indio-Phosphorus
Arsenide
diode
(AsGaAlInP) of the brand (Ibramed Equipamentos MédicosTM,
Laserpulse, Amparo, São Paulo, Brazil) was used, the LLLT parameters used and dose are shown in Table 1.
The animals were physically contained manually and the low level
laser was positioned at a 90° angle to the skin tissue, using the point
contact technique at the central point of the surgical incision27.

Figure 1: Surgical procedure for crushing the sciatic nerve and
crushing forceps.
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Table 1: PBMT parameters used in the study.
Parameters
LLLT-1
LLLT-4
Wavelength
660 nm
660 nm
Power
30 mW
30 mW
Power Density
0.5 W/cm² 0.5 W/cm²
Beam Area
0.06 cm²
0.06 cm²
Beam
Continuous Continuous
Application days
1
4
Application time per day
560 s
140 s
10 J/cm2
Energy density
10 J/cm2
Total energy emitted per day
16.8 J
4.2 J

LLLT-28
660 nm
30 mW
0.5 W/cm²
0.06 cm²
Continuo
28
20 s
10 J/cm2
0.6 J

Evaluation
Sciatic Functional Index (SFI) and Sciatic Static Index (SSI)
Functional gait assessment provides the opportunity to assess
specific aspects of sciatic nerve regeneration in a non-invasive
way28-32. The results range from 0 to -100, which is an indicator of nerve function, where -100 represents complete nervous
dysfunction and 0 represents the absence of dysfunction, where
the results are reliable when comparing the histological analysis
of the nerve.
The SFI consists of obtaining an image of the animal’s footprint, captured by a camera, where an acrylic walkway was used
to obtain the footprint, where the animal travels from side to side.
The parameters analyzed were the footprint length, total finger
opening and middle finger opening32,33.
The SSI was used to perform the static functional assessment.
Studies demonstrate the effectiveness of the SSI in the assessment
of nerve regeneration in rodents, since, according to the authors,
static evaluation reduces the deviations caused by the animal’s
speed in the SFI34. The results in the study by Smit et al.30 also suggest more accuracy of the data obtained in the SSI than in the SFI.
For the acquisition of the footprints, a 13 megapixel camera
(Sony™, Minato, Tokyo, Japan) was used, fixed under a transparent acrylic catwalk 43 cm long, 5.5 cm high and 8.7 cm wide,
with a wooden box at the end. The videos were digitized by the
Kinovea™ program. The images were analyzed using the Image
J™ program to transform the pixels into millimeters and calculate the predetermined parameters for the SFI and SSI evaluation.
The footprints were obtained preoperatively and at 7, 14, 21, and
28 days from the initial injury31.

Thermal Hyperalgesia
To assess thermal hyperalgesia, the Hargreaves® device
(Ugobasile, Comerio, Italy) was used. This emits an infrared light,
which was radiated directly over the plantar region of the animal’s
right hind leg. The animals were housed in the test room one hour
before the test. The paw withdrawal latency after the application
of the thermal stimulus was automatically collected by means of a
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sensor, the time of 20 seconds was determined cut-off, in order to
avoid possible tissue damage in the animals’ paw27,28.
Three measurements of response time were performed, being
recorded at 20-minute intervals in order to determine the baseline
threshold, all groups were assessed before the surgical procedure.
The evaluation of thermal hyperalgesia was performed on days 0,
14, 21, and 28 post-surgery.
Statistical analysis
The results were expressed as mean ± standard deviation.
Normality was assessed by the Shapiro-Wilk test and was analyzed by the two-way ANOVA test, followed by the Tukey posttest. Values of p<0.05 were considered to show significant differences between the means (GraphPad Prism® 8.0 software, San
Diego, California, USA).

RESULTS
The results are shown in figures 2 to 5. The animals did not
present postoperative complications, such as autotomy and dehiscence, and the success of the surgery model was evident due to the
evolution of the groups operated on the 7th day, showing a difference when compared to the baseline. in the intragroup assessment
and in the same intergroup assessment period for both SSI and
SFI with a reduction in the values of both.
Figure 2 shows the results for the SSI and SFI where the groups
submitted to sciatic nerve injury showed a significant difference
between the baseline and day 7. Additionally, in the intra-group
analyzes, LLLT-01, LLLT-04, LLLT-28 obtained significant difference between days 7 and 28. In relation to SSI, groups LLLT-04
and LLLT-28 showed significant improvement from day 14 and
also for SFI, group LLLT-28 showed significant improvement
from day 14. When comparing the baseline results, we can see
that on day 21 the groups LLLT-04 and LLLT-28 did not show any
more differences.
Figure 3 demonstrates the intergroup comparison of the SSI,
where the LLLT-01 group demonstrated regenerative potential as
of the 21st, but when compared to the other groups, the result
is unsatisfactory. The groups LLLT-04 and LLLT-28, on the other
hand, the effects appeared from day 14, with peak regeneration
on day 21 showing a positive effect, however the group LLLT-04
was the group that showed the most evident initial recovery, with
significant reduction since day 7 and day 14 showed results closer
to zero when compared to the other groups, indicating functional
improvement due to nerve regeneration.
Figure 4 shows the values obtained in the SFI, the groups
LLLT‑04 and LLLT-28 showed a significant improvement from
day 14, showing better functional result when compared with other groups. However, only the LLLT-04 group showed a significant
result on day 28 when compared to the control group.
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Figure 2: A) The results of the intragroup analysis of the static sciatic index (SSI). B) Sciatic Functional Index (SFI). *Statistical difference
when compared to the baseline (p<0.05)

Figure 3: The results obtained from intergroup evaluation of the
static sciatic index (SSI). Differences (p<0.05): **day 14; ***day 21;
****day 28.

Figure 4: The results obtained from intergroup evaluation of the
Sciatic Functional Index (SFI). Differences (p<0.05): **day 14;
***day 21; ****day 28.

Evaluation using thermal hyperalgesia to heat (Figure 5) showed
significant differences only in the LLLT-04 group on the 14th day
of the evaluation, which showed an increase in response time.

fingers, inability to transfer load from one paw to another, compatible with the dysfunction of the sciatic nerve33. Studies show
that the SFI has a clear correlation with the morphological and
morphometric evaluation of the nerve and is a quantitative, reliable and reproducible method to assess the process of peripheral
nerve regeneration, providing a numerical value to the function
and allowing statistical analysis of the results37-40.
The crush injury with a previously calibrated portable forceps
was selected in this study, as it allows the lesion to be standardized and preserves the nerve support structure, in addition, the
equipment provides results similar to dead weight equipment,

DISCUSSION
The crush injury model generates axonotmesis35 preserving the
neural support structure, favoring degeneration of the distal axon
to injury36. In the present study, it can be seen that in the postoperative period the animals had difficulty walking, especially in
the first week, with the paw in a flexor pattern, adduction of the
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Figure 5: Thermal hyperalgesia using the Hargreaves device (in
seconds). Differences (p<0.05): *between groups and **day 14 (p<0.05)

widely used in experimental research Souza et al.9. However, the
portable clamp has simple application and handling compared to
other equipment.
In studies of functional recovery of peripheral nerves different parameters of PBMT are used, and the definition of safer and
more effective protocols is necessary34.
Souza et al.9 recently investigated the associative effects of photobiomoduction (660 nm, 10J/cm2, 0.6 J, 16.8 J of total emitted
energy, 20s) with dexamethasone (local injection of 2 mg/kg)
in sciatic nerve crush injury in mice analyzed using the static
and functional sciatic index. The animals were euthanized after
28 days and the results obtained with the analyzes were that the
application of PBMT and dexamethasone were effective in nerve
regeneration, being more satisfactory when photobiomodulation
was associated with dexamethasone, corroborating our findings,
since in the present study the same PBMT application parameter
was used, in isolation and at different times, having positive effects for both LLLT-04 and LLLT-28.
Barbosa et al.10 used the same lesion model and the same parameters (660 nm, 10J/cm2, 0.6 J, 16.8 J of total emitted energy,
20s) 40 compared to the wavelength 830 nm, with positive results
in nerve regeneration from day 14 on a protocol of 28 days of
application. In the present study, the findings demonstrated that
the application of the total dose of 16.8 J divided in the first four
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days (4.2 J/point) post-injury obtained significant results when
compared to the other intervention groups, suggesting that the
increase in energy applied in the initial phase of the injury may
indicate a new perspective of treatment.
In addition, Almeida et al.40 evaluated biochemical changes induced by LLLT after axoniotymesis, in this study a wavelength of
660 and 808 nm was used for 21 days, providing a total energy of
12 J per day. It was observed that in the PBMT group there was
an increase in sphingophospholipids and collagen, constituents of
the myelin sheath, and also that the wavelength of 660 nm was
more effective than 808 nm in relation to cell proliferation and
PNS repair. In the present study, we can observe that the LLLT‑04
and LLLT-28 groups did not show any differences when compared
to the baseline, starting on the 21st day of treatment, and that the
LLLT-04 showed results closer to zero when compared to the other groups, suggesting that in 21 days the protocol was effective in
treating nerve damage, in both groups with LLLT-04 being the
most effective.
For the analysis of thermal hyperalgesia, measurements were
not performed on the 7th postoperative day, as a pilot study
showed an increase in the incidence of surgical wound dehiscence
during the handgrip. In the assessment of thermal hyperalgesia,
differences were presented only for the LLLT-04 group on day 14,
not following an improvement pattern for the groups.
In the research that related the use of PBMT and nerve damage, there is a large therapeutic window of the parameters used.
Thus, further studies are needed to verify the use of PBMT in early
regeneration. The application of a high energy (J) in the first days
after the traumatic injury appears to be a new perspective for treatment. Additionally, new pre-clinical and clinical studies are needed
to verify functional restoration, improving the functional/sensory
recovery process, in addition to speed in axonal regeneration.
From the above, it can be concluded that, in the sample analyzed,
the PBMT protocol was effective in early nerve regeneration after
sciatic nerve injury in mice, being more effective when the energy
was applied during the initial four postoperative days (4.2 J/day).

REFERENCES
1.

Taylor CA, Braza D, Rice JB, Dillingham T. The incidence of
peripheral nerve injury in extremity trauma. Am J Phys Med
Rehabil. 2008;87(5):381‑5.
http://doi.org/10.1097/PHM.0b013e31815e6370

2.

Simon NG, Spinner RJ, Kline DG, Kliot M. Advances in the
neurological and neurosurgical management of peripheral
nerve trauma. J Neurol Neurosurg Psychiatry. 2016;
87(2):198‑208.
https://doi.org/10.1136/jnnp-2014-310175

3.

Stratton JA, Kumar R, Sinha S, Shah P, Stykel M, Shapira Y, et al.
Purification and characterization of Schwann cells from adult
human skin and nerve. eNeuro. 2017; 4(3):307-16.
https://doi.org/10.1523/ENEURO.0307-16.2017

4.

Geuna S. The sciatic nerve injury model in pre-clinical research. J
Neurosci Methods. 2015;243:39-46.
https://doi.org/10.1016/j.jneumeth.2015.01.021

5.

Grinsell D, Keating C. Peripheral nerve reconstruction after injury:
A review of clinical and experimental therapies. Biomed Res Int.
2014;2014:698256.
http://dx.doi.org/10.1155/2014/698256

6.

Xia B, Chen G, Zou Y, Yang L, Pan J, Lv Y. Low intensity pulsed
ultrasound combination with induced pluripotent stem cells
derived neural crest stem cells and growth differentiation factor
5 promotes sciatic nerve regeneration and functional recovery. J
Tissue Eng Regen Med. 2019;13(4):625-36.
http://doi.org/10.1002/term.2823

https://doi.org/10.7322/abcshs.45.2020.1345

Page 5 of 7

Souza LG, Cardoso RB, Kuriki HU, Marcolino AM, Fonseca MCR, Barbosa RI

ABCS Health Sci. 2020;45:e020016

7.

Ni XJ, Wang XD, Zhao YH, Sun HL, Hu YM, Yao J, et al. The
Effect of Low-Intensity Ultrasound on Brain-Derived Neurotropic
Factor Expression in a Rat Sciatic Nerve Crushed Injury Model.
Ultrasound Med Biol. 2017;43(2):461-8.
https://dx.doi.org/10.1016/j.ultrasmedbio.2016.09.0 17

8.

Willand MP, Nguyen MA, Borschel GH, Gordon T. Electrical
Stimulation to Promote Peripheral Nerve Regeneration.
Neurorehabil Neural Repair. 2016;30(5):490-6.
https://doi.org/10.1177/1545968315604399

21. Rocha IR, Ciena AP, Rosa AS, Martins DO, Chacur M.
Photobiostimulation reverses allodynia and peripheral nerve
damage in streptozotocin-induced type 1 diabetes. Lasers Med
Sci. 2017;32(3):495-501.
https://doi.org/10.1007/s10103-016-2140-3

9.

Souza LG, Marcolino AM, Kuriki HU, Gonçalves ECD, Fonseca
MCR, Barbosa RI. Comparative effect of photobiomodulation
associated with dexamethasone after sciatic nerve injury model.
Lasers Med Sci. 2018;33(6):1341-9.
http://dx.doi.org/ 10.1007/s10103-018-2494-9

22. Lee JH, Chiang MH, Chen PH, Ho ML, Lee HE, Wang YH.
Anti-inflammatory effects of low-level laser therapy on human
periodontal ligament cells: in vitro study. Lasers Med Sci.
2018;33(3):469-77.
https://doi.org/10.1007/s10103-017-2376-6

10. Barbosa RI, Marcolino AM, Guirro RRJ, Mazzer N, Barbieri CH,
Fonseca MCR. Comparative effects of wavelengths of low-power
laser in regeneration of sciatic nerve in rats following crushing
lesion. Lasers Med Sci. 2010;25(3):423-30.
https://doi.org/10.1007/s10103-009-0750-8

23. Andreo L, Soldera CB, Ribeiro BG, Matos PRV, Bussadori
SK, Fernandes KPS, et al. Effects of photobiomodulation on
experimental models of peripheral nerve injury. Lasers Med Sci.
2017;32(9):2155-65.
https://doi.org/10.1007/s10103-017-2359-7

11. Barbosa RI, Marcolino AM, Guirro RRJ, Mazzer N, Barbieri CH,
Fonseca MCR. Efeito do laser de baixa intensidade (660 nm) na
regeneração do nervo isquiático lesado em ratos. Fisioter Pesqui.
2010;17(4):294-9.
http://dx.doi.org/10.1590/S1809-29502010000400002

24. Al-Shammari AM, Syhood Y, Al-Khafaji AS. Use of low-power HeNe laser therapy to accelerate regeneration processes of injured
sciatic nerve in rabbit. Egypt J Neurol Psychiatry Neurosurg.
2019;55(1).
https://doi.org/10.1186/s41983-018-0047-6

12. Ziago EK, Fazan VP, Iyomasa MM, Sousa LG, Yamauchi PY, Silva
EA, et al. Analysis of the variation in low-level laser energy density
on the crushed sciatic nerves of rats: a morphological, quantitative,
and morphometric study. Lasers Med Sci. 2017; 32(2):369-78.
https://doi.org/10.1007/s10103-016-2126-1

25. Huang YY, Chen ACH, Carroll JD, Hamblin MR. Biphasic Dose
response in low level light therapy. Dose Response. 2009;7(4):35883.
https://doi.org/10.2203/dose-response.09-027.Hamblin

13. Buchaim DV, Rodrigues AC, Buchaim RL, Barraviera B, Ferreira
Junior RS, Rosa Junior GM, et al. The new heterologous fibrin
sealant in combination with low-level laser therapy (LLLT) in the
repair of the buccal branch of the facial nerve. Lasers Med Sci.
2016;31(5):965-72.
https://doi.org/10.1007/s10103-016-1939-2
14. Fallah A, Mirzaei A, Gutknecht N, Demneh AS. Clinical effectiveness
of low-level laser treatment on peripheral somatosensory
neuropathy. Lasers Med Sci. 2017;32(3):721-8.
https://doi.org/10.1007/s10103-016-2137-y
15. Barez MM, Tajziehchi M, Heidari MH, Bushehri A, Moayer F,
Mansouri N, et al. Stimulation effect of low level laser therapy on
sciatic nerve regeneration in rat. J Lasers Med Sci. 2017;8(Suppl
1):S32-7.
https://doi.org/10.15171/jlms.2017.s7
16. Albuquerque-Pontes GM, Vieira RP, Tomazoni SS, Caires CO,
Nemeth V, Vanin AA, et al. Effect of pre-irradiation with different
doses, wavelengths, and application intervals of low-level laser
therapy on cytochrome c oxidase activity in intact skeletal muscle
of rats. Lasers Med Sci. 2015;30(1):59-66.
https://doi.org/10.1007/s10103-014-1616-2
17. Gupta A, Keshri GK, Yadav A, Gola S, Chauhan S, Salhan AK,
et al. Superpulsed (Ga-As, 904 nm) low-level laser therapy (LLLT)
attenuates inflammatory response and enhances healing of burn
wounds. J Biophotonics. 2015;8(6):489-5.
https://doi.org/10.1002/jbio.201400058
18. Karu T, Pyatibrat LV, Afanasyeva NI. A Novel mitochondria1
signaling pathway activated by visi ble-to-near infrared radiation.
Photochem Photobiol. 2004;80(2)366-72.
https://doi.org/10.1562/2004-03-25-RA-123
19. Karu TI. Critical review multiple roles of cytochrome c oxidase in
mammalian cells under action of red and IR-A radiation. IUBMB
Life. 2010;62(8):607-10.
https://doi.org/10.1002/iub.359

20. Andrade ALM, Bossini PS, Souza ALMC, Sanchez AD, Parizotto
NA. Effect of photobiomodulation therapy (808 nm) in the control
of neuropathic pain in mice. Lasers Med Sci. 2017;32(4):865-72.
https://doi.org/10.1007/s10103-017-2186-x

26. Wolff AV, Wolff DVM, Smith PD. Office of Laboratory Animal
Welfare. Compliance at the institutional and programmatic level.
Lab Animal. 1994;23(8):28-9.
27. Hargreaves K, Dubner R, Brown F, Flores C, Joris J. A new and
sensitive method for measuring thermal nociception in cutaneous
hyperalgesia. Pain. 1988;32(1):77-88.
http://doi.org/10.1016/0304-3959(88)90026-7
28. Fernandes ES, Russell FA, Alawi KM, Sand C, Liang L, Salamon
R, et al. Environmental cold exposure increases blood flow and
affects pain sensitivity in the knee joints of CFA-induced arthritic
mice in a TRPA1-dependent manner. Arthritis Res Ther. 2016;18:7.
http://doi.org/10.1186/s13075-015-0905-x
29. Medinaceli L, Freed WJ, Wyatt RJ. An index of the functional
condition of rat sciatic nerve based on measurements made from
walking tracks. Exp Neurol. 1982;77(3):634-43.
https://doi.org/10.1016/0014-4886(82)90234-5
30. Smit X, van Neck JW, Ebeli MJ, Hovius SE. Static footprint analysis:
a time-saving functional evaluation of nerve repair in rats. Scand J
Plast Reconstr Surg Hand Surg. 2004;38(6):321-5.
https://doi.org/10.1080/02844310410034277
31. Bervar M. Video analysis of standing: an alternative footprint
analysis to assess functional loss following injury to the rat sciatic
nerve. J Neurosci Methods. 2000; 102(2):109-16.
https://doi.org/10.1016/S0165-0270(00)00281-8
32. Monte-Raso VV, Moro CA, Mazzer N, Fonseca MCR, Fazan VPS,
Barbieri G, et al. A new adjustable pinch designed for producing
crush nerve injuries in the sciatic nerve of rats. Acta Ortop Bras.
2009;17(4):236-8.
http://dx.doi.org/10.1590/S1413-78522009000400009
33. Baptista AF, Gomes JR S, Oliveira JT, Santos SMG, Vannier-Santos
MA, Martinez AMB. A new approach to assess function after
sciatic nerve lesion in the mouse-adaptation of the sciatic static
index. J Neurosci Methods. 2007;161(2):259-64.
https://doi.org/10.1016/j.jneumeth.2006.11.016

https://doi.org/10.7322/abcshs.45.2020.1345

Page 6 of 7

Souza LG, Cardoso RB, Kuriki HU, Marcolino AM, Fonseca MCR, Barbosa RI

34. Takhtfooladi M, Jahanbakhsh F, Takhtfooladi H, Yousefi K,
Allahverdi A. Effect of low-level laser therapy (685 nm, 3 J/cm2) on
functional recovery of the sciatic nerve in rats following crushing
lesion. Lasers Med Sci. 2015;30(3):1047-52.
https://doi.org/10.1007/s10103-015-1709-6
35. Seddon HJ. The use of autogenous grafts for the repair of large
gaps in peripheral nerves. Br J Surg. 1947;35(138):151-67.
https://doi.org/10.1002/bjs.18003513808
36. Wong KM, Babetto E, Beirowski B. Axon degeneration: make the
Schwann cell great again. Neural Regen Res. 2017;12(4):518-24.
https://doi.org/10.4103/1673-5374.205000
37. Marques CO, Faccioni-Heuser MC, Malysz T. Efeitos da vibração
de corpo inteiro sobre a morfofuncionalidade do nervo isquiático
em um modelo experimental de lesão por esmagamento.
Dissertação (Mestrado) - Universidade Federal do Rio Grande do
Sul. Porto Alegre: 2017.

ABCS Health Sci. 2020;45:e020016

38. Wang T, Ito A, T Aoyama, Nakahara R, Nakahata A, X
Ji, et al. Functional evaluation outcomes correlate with
histomorphometric changes in the rat sciatic nerve crush injury
model: A comparison between sciatic functional index and
kinematic analysis. PLoS One. 2018;13(12):e0208985.
https://doi.org/10.1371/journal.pone.0208985
39. Lai HC, Lu CH, Wong CS, Lin BF, Chan SM, Kuo CY, et al. Baicalein
attenuates neuropathic pain and improves sciatic nerve function
recovery in rats with partial sciatic nerve transection. J Chin Med
Assoc. 2018;81(11):955-63.
https://doi.org/10.1016/j.jcma.2018.03.014
40. Almeida MMMM, Mangueira NM, Gama Filho OP, Oliveira MM,
Heluy RA, Silveira Jr L, et al. Biochemical changes in injured
sciatic nerve of rats after low-level laser therapy (660 nm and
808 nm) evaluated by Raman spectroscopy. Lasers Med Sci.
2019;34(3):525-35.
https://doi.org/10.1007/s10103-018-2627-1

https://doi.org/10.7322/abcshs.45.2020.1345

Page 7 of 7

