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‘ ABSTRACT ' Usefull effect of laser is known by many scientist and it is used for wound healing ,tendon or muscle repair andsome other
disease.In this study ,we want to compair effect of red and infrared layser on wound healing. MATERIAL AND

METHOD: We select 30 male rats and made skin wound on their back and divided them into four groops ,Control groop which wounds dont
recieved laser radiation ,second groop with Red layser radiation and third groop with Infra red layser radiation. Then we got skin specimens from
all rats in daye 2,5 for vascular count in fieled 40 and and thinth day for conting of fibroblasts.Then we analysed results with SPSS system and
compairs effects of each groop. RESULTS: Analysis show mean of vesseles number in second groop was signifiantly more in groop of in frared
radiation in camparition to red layser radiation in second day.But it wasnot significant in fifth days specimens. In tenth day specimens ,mean of
fibroblastic proliferation was significantly more in groop of infrared radiation in camparition to red layser radiation.In both groops ,laser induce
significantly more number of vesseles in second and fifth days and more fibroblasts in tenth day specimens in comparision of control groop.
CONCLUSION: Infrared layser induce more vascular proliferation and more fibroblastic proliferation with radiation of infrared layer

incomparition of red laysr radiated groop .
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INTRODUCTION

Skin wound repair is a complex process which has multiple steps ,at
first ,inflammatory cells and fibrin deposites souround ulcer
L(inflamatory phase ) and then ,because of cytocynes ,produced from
macrophages such as VEGF,vascular proliferation start and reach to
peak in fifth day and form granulation tissue.Then cytocynes induce
fibroblastic proliferation and then ,collagen production
performs.(1)Photobiomodulation employs monochromatic light in the
optical region of red and infrared lasers to treat various tissues in a non-
destructive and non-thermal fashion Treatment is based on the ability
of light to alter the cell metabolism, particularly as a result of being
absorbed by mitochondria and cytochrome C oxidase [2]. laser therapy
opened a newperspective in wound management because of its clinical
efficacy in tissue healing.The basic principle of laser therapy is that
monochromatic light has a wavelength that is capable of affecting cell
behavior without significant heating effects Laser benefits, including
stimulation or inhibition of physiological, biochemical, or
proliferative activities, are associated with biomodulation using laser
therapy.

Beneficial effects demand a threshold of radiation exposure, and the
variation of the laser fluency is calculated according to the desired
effect.(3) The effects aredose-dependent, and high energies, within
specific limits for each tissue ,laser combination, may be harmful.
Photobiomodulation employs monochromatic light in the optical
region of red and infrared lasers to treat various tissues in a non-
destructive and non-thermal fashion . Treatment is based on the ability
of light to alter the cell metabolism, particularly as a result of being
absorbed by mitochondria and cytochrome C oxidase . Low-level laser
therapy (LLLT) applied has demonstrated positive and protective
effects on muscle repair, including the modulation of the angiogenesis
[5,6,7], inflammatory process [6-7],collagen remodeling [6,7,8,9] as
well as the formation of immature muscle fibers .However, the
combination of the both administration times together has not been
clarified. Enwemeka et al. and Woodruff et al. with meta-analyzes have
shown that red and infrared laser can collaborate in wound repair, they
stimulate collagen formation, pain control, mast cell degranulation and
angiogenesis within an interval greater than 8.25J/cm’ and less than
130J/cm’, being better in the range between 19 and 24J/cm’.(8)

Healthy persons rarely demand treatment for wound healing. The use
of lightmay have favorable effects on wounds that do not heal. Delays
in wound healing usually result from complications such as bad
nutrition, diabetes,malignancy, ischemia due to vascular disease, and
advanced age.(9) The systemic effect of LLLT also was evaluatedin
ulcers and gangrene of patients with diabetes in a study by Schindl et al
who found significant improvement in local microcirculation.(10)The
use of light may have favorable effects on wounds that do not
heal.delays in woundhealing usually result from complications such
as bad nutrition, diabetes,malignancy, ischemia due to vascular

disease, and advanced age(11) The combined application of red and
infrared lasers resulted in the most evident systemic effect on the repair
of skin wounds produced in rats.(12-13-14) It was also found that
wound repair were higher when laser therapy was adjusted with higher
power intensity and shorter wavelengths(15-16) . It was also found that
wound repair were higher when laser therapy was adjusted with higher
power intensity and shorter wavelengths"”. The same authors
demonstrated in different years, that the increase in application
frequency from three to five weekly sessions did not result in changes
in wound repair, but higher frequencies can inhibit the repair of these
lesions which collaborates with this thesis articles with good results

. . 1(18-19-20)
using therapy sessions on alternate days '€ .

MATERIALAND METHOD.

This was an experimental study which was carried out in small animal
clinic of Mehregan in Tehran and we sent specimens for pathologic
evaluation in Qazvin University. All animal procedures were in
accordance with the declaration of Helsinki and the guide forthe care
and use of laboratory animals.We performed our study on a Total 25
suri hamster (random male and female). They were randomly divided
them into three groups including 10 experimental for red lazer
irradiation , 10 for infrared irradiation and 10 as control groups . After
anesthesia we perform four parallel surgical scrap on the back of
hamster measuring each one lcm in both groups . Red lightlaser nm
was radiated 6 times, each time 10 seconds to 10 hamsters of each
experimental groups. Red laser (aluminium gallium indium
phosphide(AlGalnP); A= 685nm; infrared laser (gallium-aluminum-
arsenide (GaAlAs): A=830nm;Then biopsy were taken indays fifth and
tenth after radiation from both experimental and control groups.
Sample were sent in formalin 10% to laboratory. Tissue processing and
sectioning of paraffin embedded tissue were done and then slides
stained with H&E (hematoxylin and Eosin).We prepared pathology
slides for specimens in fifth day for each group also specimens of tenth
day.We count vascular number in slides of fifth day (granulation tissue
phase also fibroblasts in specimens of tenth day (fibroblastic
proliferation phase )for each groups and compare results of each group
together. Then we use t test and SPSS for finding of being meaningfull
of dataes.

RESULTS

Second day samples show mean number of 19/4 of vesseles in control
group in comparison to infrared lasertreated group with mean number
of vesseles of 25/2. T test show significant difference between
twogroups (P<%015) Also mean number of 19/4 of vesseles in control
group in comparison to red lasertreated group with mean number of
vesseles of 22/2. T test show significant difference between twogroups
(P<%015).Between two groups of infrared laser and red layser
irradiation,t test show meaningfull difference (P<%015)which means
more influence of infrared layser in comparithion of red layser in
vascular prolifrtaion . [Table 1].
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In fifth day samples also mean number of vesseles in 10 and hamster
was 36 in infrared light radiated groupand 34.67 in red laser radiated
groop which both show significant difference in comparison to control
group . p<./0001But difference between infra red and red laser treated
groops was not meaningful (p;./03 )(Table 2)Number of fibroblasts
estimated in experimental (infra red laser treated )and control group
(61/2 and 66/6) which show significant deference in kruskal test
between two groups.(P<0/0001) Also Number of fibroblasts estimated
in experimental and control group (in red laser treated groups 61/2 and
65/87) which dosent show significant deference in Kruskal test
between two groups . P=./6 (Table 3)

Number of fibroblasts in tenth day specimens estimated in
experimental (Infrered ) and control group (58.87 and 71.73) which
show significant difference in kruskal test between two
groups.(P<0/0001)

Also Number of fibroblasts estimated in experimental (Red)and
control group (in infra red laser treated groups which show significant
deference in kruskal test between two groups.(P<0/0001) (Table 4)

DISCUSION

A Pinheiro et al. compared laser therapy (685nm) and polarized light
(400 - 2000nm) in Wistar rats, radiating intercalary days for 7 days
with fluency ranging from 20 or 40J/cm’ and 40mW. Histological
analysis demonstrated that the laser and polarized light with 20J/cm’
induced increase in collagen fibers, but the myofibroblasts were
increased only with polarized light.(21)Another study (Gal, P.,
Vidinsky,et al)evaluated the systemic effects of laser irradiation on
healing ofwounds produced on the skin of rats. Two parallel incisions
were made on theback of each animal and immediately sutured. After
surgery, one wound of each rat was irradiated with LLLT at wavelength
670nm and a daily fluence . The comparison with non irradiated
wounds showed that laser stimulation accelerated the inflammatory
phase, as well as the proliferative and maturation phases. (22)The
systemic effect in repairing skin wounds has been reported with red
laser (685nm AlGalnP with, 30mW, 20J to 667s), infrared laser
(GaAlAs with 830nm, 50mW, 20J and 401s) and the association of
both. Rodrigo et al. used 36 Wistar rats, with three dorsal wounds,
where only the center wound was treated every other day. Histological
analysis showed superiority of the combination of lasers, where also
the best repair of wounds occurred far of focus of treatment, indicating
systemic reparative effect of the laser.(10)study to define the ideal dose
of laser lightin the treatment of skin wounds on the backs of rats.(23)In
the comparison off luency of 10, 20, and 30J/cm?2 applied three times
weekly, the best results were obtained with 20J/cm2.Then, the best
results for skin wounds were verified to helium-neon (HeNe;
632.8nm), gallium-aluminum-arsenide(GaAlAs; 780nm), argon
(488-514nm), GaAlAs (830nm), helium-cadmium(442nm), and
krypton (640-670nm). Their findings confirm that the depth of laser
penetration, which is associated with the wavelength which used, is
not proportional to the biomodulation effects of laser therapy.( 24-
25)Based on these outcomes reported by Al-Watban and Zhang,2 other
authors used a fluency of 20J/cm2 to evaluate the healing of skin
wounds on the back of rats.(4-5) Their analysis showed that wave
lengths between of 685nm and 830nm (10J/cm2 each;total=20J/cm2)
promoted the best skin wound healing.(26)The comparison with non
irradiated wounds showed that laser stimulation accelerated the
inflammatory phase, as well as the proliferative and maturation phases.
The regeneration of damaged epidermis and the repair of striated
muscle were also positively stimulated. (27-28)From the 386 articles
identified, only four studies were included, with two LLT used with
single wavelength (1: 904 nm vs. control and 2: 940 nm vs. 808 nm vs.
658 nm vs. placebo) and two LLT used probe cluster. One study
compared to different singl wavelengths showed a significant 71%
reduction of the PU and an improved healing rate in which 47% of PU
healed completely after 1 month of therapy with the use of LLT with a
wave length of 658 nm compared with other lengths. The other
analyzed wavelengths were not significant in the assessed outcomes.
Significant results were observed in the use of LLT with a 658 nm
wavelength, and no evidence was found for use of wavelengths above
that for the treatment of PU. Therefore, we also found no evidence in
the laser used to probe the cluster(29)It was also found that wound
repair were higher when laser therapy was adjusted with higher power
intensity and shorter wavelengths.(30)In our study ,Second day
samples show mean number of 19/4 of vesseles in control group in
comparison to infra red lasertreated group with mean number of
vesseles of 25/2. T test show significant difference between two groups

(P<%015) [Table 1]. Also mean number of 19/4 of vesseles in control
group in comparison to red lasertreated group with mean number of
vesseles 0f 22/2. T test show significant difference between twogroups
(P<%015).Between two groups of infrared laser and red layser
irradiation,t test show meaningfull difference (P<%015) which means
more influence of infrared layser in comparithion of red layser in
vascular prolifrtaion .

In fifth day samples also mean number of vesseles in 10 and hamster
was 36 in infrared light radiated groupand 34.67 in red laser radiated
groop which both show significant difference in comparison to control
group . p<./0001.Table (2)

After wound Number of fibroblasts estimated in experimental (infra
red laser treated )and control group (61/2 and 66/6) show significant
deference in kruskal test between two groups.(P<0/0001) Also
Number of fibroblasts estimated in experimental and control group (in
red laser treated groups 61/2 and 65/87) which dosenot show
significant deference in Kruskal test between two groups . P=./6.Table (3)

CONCLUSION

Our analysis dataes showed that both lasers (red and infrared )induce
significant difference in number of vessels in second and fifth days also
number of fibroblasts in day of five and ten of wound healing .But
when we compare results of radiation of red and infrared lasser
together,infrared layser show significantly more effects on vascular
proliferation in second day also there are significant difference
between this two groups in fibroblastic number in day ten after
ulceration.

Also our result showed that there is no significant difference between
effect of both laser s(red and infra red ) in vascular number in fieled 40
or fibroblasts number in fieled 40 in fifth day specimens of two groups.
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Tablel: number of vesseles in control and laser treated group in
day second days

1 2 |3 14 [5 |6 [7 [8 [9 [10 [Numbers

18 [18 {20 [18 [19 |20 |19 |21 [18 [22 |Control groop

22 123 |23 |27 [23 |26 [26 |25 |28 |24 |Infra red Laser radiation
21 |24 125 [19 |21 |21 |21 |20 |22 |22 [Red laser radiation

Table 2: Number of vesseles in day fifth

1 (2 |3 [4 |5 [6 |7 [8 |9 [10 |[Numbers

35 32 130 |35 [31 |29 [33 [31 [30 {34 |Control groop

40 |36 [30 |40 |34 |30 |38 |35 |32 |40 |Infra red Laser radiation
38 |35 |35 |38 [35 {30 [32 [33 [30 [36 |Red laser radiation

Table 3: Number of fibroblasts in fifth day
1 |2 (3 |4 [5 [6 |7 |8 |9 |10 |Numbers

63 |60 [65 |60 [60 |61 |63 [61 |59 [62 |Control groop

71 |62 [74 |62 [65 |67 |70 [60 |70 |71 |Infra red Laser radiation
65 65 [70 |65 [65 |70 |65 [60 |70 [65 |Red laser radiation

Table 4: Number of fibroblasts in tenth day
1 |2 [3 14 |5 [6 |7 |8 [9 |10 [Numbers

63 |55 [60 {60 |60 |60 |53 |61 [59 |59 [Control groop

71 |62 [74 |62 |65 [67 |70 |60 [70 |71 |Infra red Laser radiation
65 |70 [70 |70 |65 [70 |65 |70 [70 |70 [Red laser radiation
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