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Abstract: Objective: Determine the effect of different spectrum laser radiations on the expression of Glial Fibrillary
Acidic Protein (GFAP) and allograft inflammatory factor-1 (Iba-1) in the sciatic nerve during regeneration. Methods:
The experiment was performed on 60 lab Wistar rats weighing 200-250 g. The left sciatic nerve was severed and
subsequent end-to-end epineural suturing was performed 10, 20, 30, and 45 minutes after neurotomy. Western
blot and immunohistochemistry analyses were performed by means of polyclonal anti-GFAP antibodies (Thermo
Fisher Scientific, USA) and anti-lba-1 antibodies (Invitrogen, USA) 90 days after nerve repair. Results: The use of
green and blue spectrum laser radiation significantly increased GFAP protein expression regardless of the time
when surgical nerve repair was performed after injury. The expression of Iba-1 and tubulin after blue spectrum
laser radiation with a wavelength of 470 nm was significantly higher than the control values by 5.1-11.0 times. An
increase in the expression of Iba-1 and tubulin was noted when a green spectrum laser with a wavelength of 560
nm was utilized and nerve suturing was performed 10 and 20 minutes after nerve injury. The green spectrum laser
with a wavelength of 520 nm had no significant effect on the expression of Iba-1 and tubulin. Morphologically, the
highest proliferative reaction of glia was recorded when using a blue spectrum laser. Conclusions: Laser radiation
with blue (470 nm) and green (560 nm) spectra, promoted the activation of GFAP-positive Schwann cells and nerve
regeneration. Activation of microglia is a necessary component of nerve regeneration and the content of Iba-1 rep-
resented the efficiency of regeneration.
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Introduction Protein (GFAP), which is expressed by non-
myelinating Schwann cells [4].

Peripheral nerve injuries of various etiologies
occur in 2.8-5.0% of all traumas in North Ame-
rica and abnormal nerve regeneration often
results in significant decrease in the quality of

life [1, 2].

GFAP is a neuroglia-specific member of the
intermediate filament family, which includes
specific filament proteins with a scaffolding
function to assemble and maintain the cy-
toskeleton [5]. In adults, only non-myelinating

It is known that the activation of Schwann cells, Schwann cells and Schwann cells that de-

which are responsible for maturation, prolifera-
tion, and growth of axons, is crucial for the pro-
cess of nerve regeneration [3]. Thus, after sci-
atic nerve injury, Schwann cells begin to prolif-
erate and gradually increase the production of
specific proteins, including Glial Fibrillary Acidic

differentiate after nerve injury express GFAP.
The injury of the peripheral nerve leads to
Wallerian degeneration of the injured axons dis-
tal to the lesion and subsequent regeneration.
Schwann cells provide nutrition and regulation
of axonal regeneration in the injured area of the
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nerve. In transgenic mice, which did not express
GFAP and vimentin in glial cells, the regenera-
tion of the sciatic nerve after injury was signifi-
cantly delayed [6].

Approximately one-third of patients with periph-
eral nerve injury who had microsurgical inter-
ventions demonstrated incomplete functional
recovery [7]. Most nerve recovery failures are
associated with perineural scarring and fibrosis
at the site of injury.

The effectiveness of reparative processes is
controlled by the response of glia to peripheral
nerve damage, which includes cell migration,
proliferation, cytokine release, phagocytosis,
antigen presentation, and T cell recruitment
[8].

lonized calcium-binding adapter molecule-1
(Iba-1) or allotransplant inflammatory factor-1
(AIF-1) is a cytoplasmic protein with a molecu-
lar weight of 17 kDa, which is expressed in
macrophages and microglia at the time of acti-
vation [9]. Iba-1 protein expression increases in
microglia after nerve injury, which activates
the proliferation and migration of endothelial
cells through the modular protein interaction
domains that play a role in protein targeting
and protein complex assembly (PDZ) [9, 10]. It
has been previously established that the use
of monochromatic radiation of the damaged
nerve area with a low-frequency laser radiation
significantly reduced the recovery time, im-
proved the structure and function of the nerve,
and increased the expression of neurofilament
light chain in the sciatic nerve after injury and
subsequent surgical repair [11, 12].

Materials and methods
General experimental conditions

For the experiment, white, sexually mature
male Wistar rats weighing 200-250 g were
selected. Keeping animals, feeding them, and
manipulating them was carried out in com-
pliance with the ethical and legal norms and
requirements whilst performing scientific and
morphological research, namely: Appendix 4 to
the “Rules for conducting work with the use of
experimental animals”, approved by the order
of the Ministry of Health of Ukraine No. 755
dated 12.08.1997, “On measures to further
improve the organization of forms of work with

the use of experimental animals” and the pro-
visions of “General principles of experiments
on animals”, adopted by the First National
Congress on Bioethics (Kyiv, 2001); in accor-
dance with the Law of Ukraine No. 3447-IV “On
the Protection of Animals from Cruelty” dated
21.02.2006. The animals were kept in a
vivarium, which was well ventilated and lit, at
an air temperature of +20-+24°C, and a rela-
tive humidity of 45-65%, in single-tier plastic
cages with an upper hinged wall, made in the
form of a metal frame with a mesh. Daily
housekeeping included changing the wood chip
litter and washing the food dish.

Performing surgical intervention

The experiment was carried out on 60 male
rats, which were transected under thiopental
anesthesia (Thiopentalum-sodium, 50 mg/kg
in 0.5 ml of physiological solution intraperi-
toneally) in compliance of the rules of asepsis
and antiseptics and transection of the left
sciatic nerve with suturing with an epineural
suture end to end through 10, 20, 30 and 45
minutes after neurotomy.

Modeling of traumatic neuropathy was carried
out by cutting a peripheral nerve with a scalpel
in the following way: After anesthesia in a sterile
operating room, the animal was fixed and the
operative field was treated with 10% Betadin
(Povidonum-lodum) solution three times. The
skin was dissected and the muscles were
separated by a blunt method. After removing
the nerve into the surgical field, a ligature was
placed on it and then cut. After the scheduled
exposure time (10, 20, 30, or 45 minutes), the
ends of the sciatic nerve were sutured end-
to-end with an epineural suture. The surgical
wound was sutured in layers.

Design of the study

The animals were divided into 4 groups - 1st
(control, 5 animals), 2nd - application of a blue
spectrum laser with a wavelength of 470 nm
(20 animals), 3rd - application of a green
spectrum laser with a wavelength of 560 nm
(20 animals) and 4th - application of a green
spectrum laser with a wavelength of 520 nm
(15 animals). In experimental groups, 5 animals
were taken for each period of suturing. The
nerve in the control group was sutured 10
minutes after the neurotomy. The duration of
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the experiment was 90 days. The research of
the recovery of somato-visceral sensitivity was
recorded by the reaction of the animals to pain
and temperature stimuli, while motor function
was detected by using a moving tape.

Use of laser radiation

The day after the operation, the area of sur-
gical intervention was radiated with a laser of
the appropriate spectrum for 10 consecutive
days. lIrradiation of the neurotomy site was
carried out by a pulse laser irradiator “SPEKTR
LC-02” (St. Petersburg, RF). The irradiator
consists of a control unit and the actual matrix
with replaceable nozzles capable of adjusting
the wave frequency (470 nm, 520 nm, 560 nm)
of the light beam. Frequency nozzles were
selected according to the selected cohort of
experimental animals. The daily exposure time
was 5 minutes. The laser beam was directed at
the affected area from a distance of 5 cm. The
energy exposure dose was: for 560 nm-0.15 J/
cm?, for 520 nm - 1.2 J/cm?, for 470 nm- 1.5 J/
cm2,

Morphological and immunohistochemical
studies

During the experiment, the research team
was guided by Directive 2010/63/EU on the
regulation of the use of animals for scientific
research purposes. The process of euthanasia
was selected in accordance with this direc-
tive and met the main requirements: quickly,
painlessly, without unnecessary suffering. Thus
Pentobarbital was administered intraperitone-
ally ata dose of 120 mg/kg. Taking into account
the weight of the rats, an average dose of 36
mg was used.

After euthanasia, a fragment of the nerve in the
repaired area was immediately isolated and
fixed in a 10% solution of neutral buffered
formalin (pH 7.4) between 24-36 hours. The
material was processed and embedded in
paraffin. Serial histological sections with a
thickness of 2-3 ym were made from paraffin
blocks on a rotary microtome NM 325 (Thermo
Shandon, Knutsford, Cheshire, England). Sec-
tions were stained with hematoxylin and eosin
for microscopy inspection. In all cases, an
immunohistochemical study (IHCD) was con-
ducted to determine the morpho-functional
state of nerve cells and features of regenerative

capabilities [13]. The slides were placed into
adhesive glasses Super Frost Plus (Menzel,
Berlin, Germany). For high-temperature pro-
cessing of antigen epitopes, citrate buffer with
pH 6 and EDTA buffer pH 8, the Vitro Master
Polymer Plus Detection System (Peroxidase)
detection system, and DAB Quanto chromogen
(Master Diagnostica, Granada, Spain) were
used. Mouse polyclonal antibodies to GFAP
(Thermo Fisher Scientific, Waltham, MA, US)
were also used. Sections were additionally
stained with hematoxylin. Microscopic resear-
ch and photo archiving were carried out using
light-optical microscopes “ZEISS” (Kdln, Ger-
many) with the result processing system “Axio
Imager.A2” “ZEISS” (Kéln, Germany) with 5, 10,
20, 40x% objective magnification, 1.5x binocular
attachment and 10x eyepiece with ERc 5s,
“Carl Zeiss” Primo Star and Axiocam cameras
105 color and optical microscope “Olimpus
BX 40", additionally equipped with a digital
camera “Olimpus C3030-ADU” digital camera
and “Olimpus DP-Soft” software (Olimpus,
Feasterville, PA, US).

The evaluation of expression severity was ca-
rried out according to the recommendations of
D.J. Dabbs (2014) based on the visual-analog
scale: O points - no coloring; 1 point (+) - weak
color intensity; 2 points (++) - average color
intensity; 3 points (+++) - high staining intensity
[14].

Immunoblotting studies

For immunoblotting, sciatic nerve samples
were ground with liquid nitrogen and homo-
genized in lysis buffer (Pierce Protease and
Phosphatase inhibitor, ThermoScientific, Wal-
tham, MA, US), disintegrated by ultrasound
and centrifuged. The concentration of total
protein was measured in the supernatant [15].
Electrophoresis was performed in an 8% poly-
acrylamide gel with sodium dodecyl sulfate
according to the classical method in a cham-
ber for vertical gel electrophoresis (BioRad,
Hercules, CA, US) [16]. The protein concentra-
tion was 75 pg per gel lane. Concentration of
samples was carried out at a voltage of 30-35
V (15-18 mA); separation - at 45-50 V (30-35
mA). Immunoblot analysis of the studied pro-
teins of the sciatic nerve was performed ac-
cording to the method of H. Towbin et al. [17].
After electrophoretic separation, proteins from
the gel were transferred to a nitrocellulose
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membrane by electroblotting. The voltage dur-
ing the transfer was 35-45 V with a current of
200-230 mA. The duration of the transfer was
120 minutes.

Membranes were blocked in buffered saline
with 5% nonfat dry milk powder at 37°C and
then incubated with primary rabbit antibody to
GFAP (Santa Cruz Biotechnology, Santa Cruz,
CA, US, sc-9065, dilution 1:2000), mouse anti-
bodies to Iba-1 (Invitrogen, Waltham, MA, US,
MA5-27726, dilution 1:1500), and rat anti-
bodies to tubulin (anti-tubulin YL1/2; Abcam,
Waltham, MA, US, ab6160, dilution 1:5000).
After incubation with primary antibodies, mem-
branes were washed and treated with corre-
sponding goat anti-species secondary antibod-
ies conjugated with horseradish peroxidase
(HRP) each diluted 1:8000 (anti-rabbit 1gG
HRP-conjugated, Abcam, Waltham, MA, US,
ab6721; anti-mouse IgG HRP-conjugated, Ab-
cam, Waltham, MA, US, ab197767; anti-rat IgG
HRP-conjugated, Abcam, Waltham, MA, US,
ab97057).

Immunoreactive zones were visualized using
methods of enhanced chemiluminescence and
autoradiography on X-ray films [18]. After de-
velopment, the film was scanned, and semi-
quantitative analysis of the obtained results
was performed densitometrically using To-
talLab software (TL120, Nonlinear Inc., San
Marcos, CA, US). Page RulerTM Plus Prestain-
ed Protein Ladder markers (ThermoScientific,
Vilnius, Lithuania) in the range of 10-230 kDa
was used to determine the molecular weight of
proteins.

Statistical procedures

For statistical analysis, the Statistica 10 pro-
gram (StatSoft, Inc., Oklahoma, US) was used,
the means (M) and their standard deviation
(SD) were calculated and then compared using
the analysis of variance (ANOVA), values of
P<0.05 is considered significant.

Results
Condition of animals after surgery

Significant degenerative and dystrophic chang-
es occurred in the nerve fibers after the scia-
tic nerve was severed and surgically repaired.
The number of nerve fibers decreased. Demye-

lination, spasm of perineural blood vessels,
and dissociation of the myelin sheath in indi-
vidual nerve fibers developed [11]. Experimen-
tal rats did not have any reaction to pain and
temperature stimuli. The animals did not step
on injured extremity. Gradual remodeling of
blood supply to the nerve and remyelination of
nerve fibers started on the 15th day of experi-
ment. Animals began to respond to tempera-
ture, pain stimuli, and step on the operated
extremity by the 30th day. There was a com-
plete return of blood supply, number of myelin
nerve fibers, somatic, visceral, and motor sen-
sitivity to the nerve by the 60th day. Satisfactory
recovery of the nerve had occurred when surgi-
cal repair was performed within 30 minutes
after injury. Delay in the surgery resulted in
increased recovery period up to 75-90 days.
Based on these results, the effect of laser radi-
ation was assessed 90 days after surgery.

Immunoblotting study of GFAP

The GFAP content in the regenerating nerve
was assessed using immunoblot analysis
(Figure 1).

Compared to the control group, the GFAP pro-
tein content was 2.9-4.5 times higher in group
2 (P<0.001). The protein content was also
increased by 2.9-4.1 times in group 3 com-
pared to the control (P<0.001). The GFAP pro-
tein content in group 3 was the lowest if neuror-
rhaphy was performed 45 minutes after neu-
rotomy compared to control (P<0.05). The GFAP
protein content when neurorrhaphy was per-
formed 10 minutes after neurotomy in group 4
was 1.4 times higher than the control value, but
it was not statistically significant (P=0.064).
Thus, the greatest protein content was achieved
after radiation with a blue spectrum laser.

Immunohistochemical study of GFAP

The normal histologic structure of the sciatic
nerve of the rat is shown (Figure 2). A small
intensity of positive immunohistochemical sta-
ining was determined by perineurally located
glial cells.

When regenerating cells were radiated with a
blue spectrum laser (470 nm), a higher intensi-
ty of specific staining was achieved compared
to the control. These results were revealed dur-
ing Western blot analysis (Figures S1, S2, S3
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revealed presence of GFAP-
positive fibers and moderate
amount of Schwann cells (Fi-
gure 3).

Immunoblotting and
immunohistochemical study
of Iba-1
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The results of the immunob-
lotting studies revealed that
the contents of Iba-1 and
tubulin in nerves, which had
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radiation with blue spectrum
laser, were higher compared
to the control group by 5.1-
11.0 times (Figure 4A, 4B;
columns 2-5). Iba-1 and tubu-
lin levels were the highest
when the nerve was radiated

Figure 1. GFAP content in the sciatic nerve 90 days after injury. A. GFAP

10 11 12

with blue laser and was
repaired 10 minutes after
injury.

and tubulin contents in the nerves; B. The results of densitometric analysis

of GFAP content are shown as a percentage of the control level; 1 - control;

The contents of Iba-1 and

2-5 - GFAP content after blue spectrum laser radiation (470 nm); 6-9 - GFAP

content after green spectrum laser radiation (560 nm); 10-12 - GFAP con-
tent after green spectrum laser radiation (520 nm); 2, 6, 10 - GFAP content,
neurorrhaphy 10 minutes after neurotomy; 3, 7 - GFAP content, neurorrhaphy
20 minutes after neurotomy; 4, 8, 11 - GFAP content, neurorrhaphy 30 min-
utes after neurotomy; 5, 9, 12 - neurorrhaphy 45 minutes after neurotomy.

*P<0.05 compared to the control.

and S4). Cytoplasm and processes of the Sch-
wann cells with intensity up to 2 points were
detected around myelin fibers. However, stain-
ing of perineurial glial cells was up to 1 point.

When the cells were radiated with a green
spectrum laser (560 nm), the total intensity of
immunohistochemistry staining was similar to
the 2nd group. Glial cells in the perineurium
had staining intensity of 1 to 2 points. Intensity
of staining in Schwann cells was up to 2 points.

Slightly lower staining intensity was observed in
the nerves radiated with green spectrum laser
(520 nm). Limited Schwann cells and their pro-
cesses had staining intensity from 1 to 2 points.
Rare glial cells in the perineurium were noted
and had staining up to 1 point.

The content of GFAP in the regenerating ner-
ves had increased. Thus, clear visualization of
glial cells in regenerating nerves was the most
prominent after radiation with blue (470 nm)
and green (560 nm) laser. Further analysis

119

tubulin was also increased
when green spectrum laser,
with a wavelength of 560 nm,
was used in nerves when sur-
gically repaired 10 and 20
minutes after injury (Figure
4B, columns 6, 7). The green
spectrum laser with a wavelength of 520 nm
had no significant effect on the levels of Iba-1
and tubulin (Figure 4B, columns 10-12).

The histopathology of sciatic nerve regenera-
tion zone showed activation of glial cells. The
number of Schwann cells and microglia were
the highest when blue spectrum laser was uti-
lized (Figure 5A-D).

Discussion

Schwann cells respond to peripheral nerve inju-
ry by active involvement in the Wallerian degen-
eration of dissected peripheral axons [19].
Schwann cells are also responsible for regen-
eration and trophic support of the injured axons
[20]. Normally, GFAP is present in Schwann
cells [21]. Extracorporeal shock wave therapy
has been shown to promote functional recov-
ery, regenerate injured peripheral nerves, and
increase expression of GFAP and other glial
proteins, as well as improve motor function
[22]. Radiation of the damaged facial nerve

Int J Physiol Pathophysiol Pharmacol 2023;15(4):115-124
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Figure 2. Representation of GFAP content in sciatic nerve before the injury (A) and 90 days after injury (B-D) by
immunohistochemical assay. Neurorrhaphy was done 30 minutes after neurotomy. Additional staining was done
with hematoxylin. (A) Low intensity (up to 1 point) of immunospecific staining, mainly in the perineurium; (B) Laser
irradiation with the blue spectrum (470 nm); a moderate number of Schwann cells with a staining intensity of 1 to 2
points, in glial cells - up to 1 point; (C) Green spectrum laser irradiation (560 nm); positive cells in the perineurium
with a staining intensity of 1 to 2 points, in Schwann cells - up to 2 points; (D) Green spectrum laser irradiation
(520 nm); single immunopositive Schwann cells with a staining intensity of 1 to 2 points, single positive cells in the
perineurium (up to 1 point).

500 pm

Figure 3. The immunohistochemical assay of GFAP content in sciatic nerve 90 days after neurotomy and subse-
quent neurorrhaphy 30 minutes after injury. Additional staining was done with hematoxylin. Blue spectrum laser
with a wavelength of 470 nm (A) and green spectrum laser with a wavelength of 560 nm (B) were applied.
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Figure 4. Iba-1 and tubulin contents in the sciatic nerve 90 days after injury.
A. Iba-1 and tubulin contents in the nerves. B. The results of densitometric
analysis of Iba-1 and tubulin contents are shown as a percentage relative
to the control level. 1 - control; 2-5 - Iba-1 and tubulin contents after blue
spectrum laser radiation (470 nm); 6-9 - lba-1 and tubulin contents after
green laser spectrum radiation (560 nm); 10-12 - Iba-1 and tubulin contents
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expression [25]. This pathway
is important for neuroprotec-
tion and reactive gliosis after
injury. GFAP production in sci-
atic nerves was significantly
suppressed in |L-6-deficient
mice. Therefore, activation of
the IL-6/STAT3 pathway stim-
ulates an increased GFAP
expression after neurotomy.

11 12

It could be argued that the
experimental results and an-
alysis of the literature has
shown that a prerequisite for
successful nerve regenera-
tion after nerve injury is acti-
vation of GFAP-positive Sch-
wann cells. Blue spectrum
laser radiation with a wave-
length of 470 nm and green
spectrum laser radiation with
a wavelength of 560 nm pro-
motes GFAP activation and

after green spectrum laser radiation (520 nm). 2, 6, 10 - Iba-1 and tubulin

contents, neurorrhaphy 10 minutes after neurotomy; 3, 7 - Iba-1 and tubulin
contents, neurorrhaphy 20 minutes after neurotomy; 4, 8, 11 - Iba-1 and
tubulin contents, neurorrhaphy 30 minutes after neurotomy; 5, 9, 12 - Iba-1
and tubulin contents, neurorrhaphy 45 minutes after neurotomy. *P<0.05

compared to the control.

with a wavelength of 980 nm promoted the
regeneration of axons due to PI3K/Akt signal-
ing pathway [23].

Improper nerve regeneration is caused by dis-
turbed regulation of Schwann cells, axons, and
extracellular matrix [3, 4]. Peripheral nerves
develop and function properly in transgenic
mice lacking GFAP. However, axon regeneration
after injury was observed to be delayed in
mice lacking GFAP [24]. Mutant Schwann cells
kept their ability to differentiate but showed
impaired proliferation, which is a key event in
nerve regeneration. The GFAP signaling path-
way involves the integrin alphavbeta8 that initi-
ates mitotic signals after nerve injury by inter-
acting with fibrin, which is absent in GFAP-null
cells. Consequently, GFAP initiates differential
signaling required for nerve regeneration.

GFAP has an important role in the initiation of
pro-inflammatory reactions in peripheral nerve
injury. The signaling pathway of interleukin 6
(IL-6) and signal transducer and activator of
transcription 3 (STAT3) induces GFAP gene

121

nerve regeneration. lba-1 and
tubulin contents were the
highest when blue spectrum
laser was utilized. The con-
tents of Iba-1 and tubulin we-
re also increased when a gr-
een spectrum laser with a wavelength of 560
nm was used and suturing was done 10 and 20
minutes after injury. The use of green spectrum
laser with a wavelength of 520 nm had no sta-
tistically significant effect on the content of
Iba-1 and tubulin.

The use of low-intensity laser therapy in physi-
cal medicine and rehabilitation is a highly effec-
tive method in restoring nerve’s functions [26].
Monochromatic laser radiation activates mito-
chondrial cytochrome oxidase, increases ade-
nosine triphosphate (ATP) formation, promotes
cell proliferation, and stimulates protein syn-
thesis [27, 28]. Low-intensity laser radiation
promoted the regeneration and restoration of
the injured peripheral nerve, stimulated the
proliferation of Schwann cells [29, 30], activat-
ed the secretion of neurotrophic factors in
macrophages [31], increased the expression of
nerve growth factor (NGF) and vascular endo-
thelial growth factor (VEGF) [32].

Our data confirms the high efficiency of restora-
tion of the structural components of the sciatic

Int J Physiol Pathophysiol Pharmacol 2023;15(4):115-124
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W

Figure 5. The sciatic nerve before injury (A) and 90 days after injury (B-D); hematoxylin-eosin staining. (A) A small
number of Schwann cells and microglia. (B) Blue spectrum laser with a wavelength of 470 nm, large number of
Schwann cells and microglia. (C) Green spectrum laser with a wavelength of 560 nm, intermediate number of mi-
croglia and Schwann cells. (D) Green spectrum laser with a wavelength (520 nm), the number of glial cells is the

smallest compared to other groups.

nerve after its injury with end-to-end suturing
and the monochromatic low-frequency laser
radiation.

The peripheral nervous system injury causes
immediate release of proinflammatory cyto-
kines by glial cells and neurons [33]. These
cytokines trigger microgliosis and astrogliosis,
recruit immune cells, and activate all stages of
nerve regeneration. The inflammasome is acti-
vated in the motoneurons of the ventral horn,
which causes a complex proinflammatory reac-
tion and activation of microglia [34]. Radiation
of damaged alveolar nerve with wavelength of
810 nm and 980 nm promoted the neurosen-
sory recovery [35]. The application of a laser
with a wavelength of 808 nm enhanced the
regeneration of the damaged inferior alveolar
nerve and increased the number of axons per
square micrometer [36].

The results obtained indicate that the activa-
tion of microglia is a necessary component of

nerve recovery, and thus the content of Iba-1
and tubulin reflects the efficiency of regenera-
tion. At the same time, the level of microglia
per high power field was the highest when blue
spectrum laser with a wavelength of 560 nm
was utilized.

Conclusions

The use of laser radiation during nerve regen-
eration significantly (2.9-4.5 times; P<0.001)
increased GFAP protein production, which led
to restoration of the structure and functions of
the severed nerve. The most pronounced effect
was observed with the use of blue spectrum
laser radiation with a wavelength of 470 nm.

The level of Iba-1 and tubulin in regenerating
nerve was significantly higher than the control
by 5.1-11.0 times (P<0.05) when the blue spec-
trum laser (470 nm) was used. An increase in
the content of lba-1 and tubulin was noted
when using a green spectrum laser (560 nm)
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coinciding under the conditions of nerve sutur-
ing, 10 and 20 minutes after injury. The use of
green spectrum laser (520 nm) had no signifi-
cant effect on the content of Iba-1.

Limitations of the study

Our studies have shown the effect of laser
radiation of different spectrum on the key
processes of sciatic nerve regeneration. A
positive effect of the use of laser radiation with
the blue spectrum with a wavelength of 470 nm
was revealed. At the same time, the cellular
and molecular mechanisms of these pheno-
mena remained unclear. From our perspective,
it is promising to study the mechanisms of
implementation of pro-inflammatory processes
and in particular, the signaling pathway of the
pro-inflammatory cytokine intelekin 6 and sig-
nal transducer and activator of transcription 3
(IL-6/STAT3). This would make it possible to
substantiate a possible anti-inflammatory co-
rrection, which could positively complement
the effect of laser radiation.
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Figure S1. Full-length gel and Western blot image of actin, sciatic nerve.

| s

Figure S2. Full-length gel and Western blot image of GFAP, sciatic nerve.
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Figure S3. Full-length gel and Western blot image of Iba-1, sciatic nerve.

Figure S4. Full-length gel and Western blot image of tubulin, sciatic nerve.



