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Abstract

The abjective of this work was to assess a compare grossly and microscopicaly, the effect of
exposure time of He-Ne 632.8 nm. 1 m/watt
in wound healing in rabbits. For this purpose 15 adult ma e rabbits were used, divided into 3 groups,
Srabbits in each group. Xylazine 20 mg/kg and ketamine 10mg/kg used I/m to induce generd
anesthesia. Surgical open wound was made and immediaidy. The 1%,2™ and 3" groups were
exposure to 6328 nm. 1 mwats low leved lasr during 35 and 7minte
All the groups exposure was done on 1%, 3, 5" and 7" day. The spacement for histological studies
taken on 3%, 5" and 7" days and immediately kept in 10% buffer formaline for 24 hours. The result
revealed that among three groups were the wound closed by fifth day under microscopic examination
the slide show complete remodding and natural skin layers of dermis, epidermis in comparison with
groups first and 3. The 1% group shows fibroblast and collagen fibers fill the gap, while the third
group shows mature normal structure at same stage.
Keywords: Laser ,injury, wound healing .

I ntroduction

Various researchers have studied the Historically the first use of laser therapy for
influence of chemicals (pharmacitical) agents biostimaation in 1967 by Endremester in
aone or in combination with physictherapy semmeliwels Budapest, Hungary. The high
(irradiation) on the mechanism of wound energy for healing has been used since earliest
healing in comparing with healing take place medical history, but it has gone out of favor in
under natura condition but in recent decade the western medicine with of the exiting paradigm
researchers interest has been dramatically of more surgical and pharmacological basic,
increase in studying the influence of various recently shift thinking has been emerging with
type of laser rays like Helium-cadimum (He- an explosion of research, exploration and
Cd) 442, Argon (670nm) ,Hdium-neon (He utilization of energy medicdne modolatis [2].
Ne)(632.8nm) Krepton (670 nm) and Gaium After first work by Endre master the first
Alomenium Arsinic (GA ALAS) 780 nm and demonstration of laser biostimulation done in
830 nm on wound healing. However some of the 1967since then the medicd treatment with
researchers shows in their study the efficacy of coherent light sources (laser) has passed through
photon on wound hedling while others tried to its childhood and dolesence, currently low leve
elucidate the mechanism of regarding its effect laser (or light) therapy (LLLT) also known as,
so they emphasized mainly on He-Ne(632.8 nm) cold laser, soft laser, biostimulation or
efficacy on wound healing which considered to photobiomodulation which is practiced as part
be the best among all type of irradiation[1]. of physiotherapy in many part of theworld [3].
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The other names given to low leve laser are
low power laser irradiation (LPLI) low power
laser therapy (LPLT) and low energy laser
irradiation [4].

The first low level laser manufacturer to be
given clearance to make low leved laser
irradiation mechine in January 17.2002 is
Rechonia [5].

The most type of laser irradiation used in
treetment of wound healing accelerator was He-
Ne 632.8 nm either alone or in combination with
other irradiation and pharmacological agent [1],
and other researchers mentioned about the
efficacy of LLLT on wound heding are that the
author [6], investigate the influence of low leve
rays intensity on skin wound healing saying that
low level laser therapy at the proper wave length
and dose can accderate tissue repars [6]. A
wound healing successfully stimulated with low
level irradiation [7], other say the low level laser
therapy facilitates superficial wound healing in
human so the wound trested with LLLT
contracted more. Therefore LLLT may produce

Materialsand Methods

The materials used in this study were: fifteen
adult male rabbits brought out from the city
local market and rayer on similar management
condition. 20mg/kg xylazine and 10 mg/kg
ketamine as anesthetic agent to induce generd
anaesthezia. Laser ray machine to produce He-
Ne 632.8nm 1 m/watt and formalin 10% for
spacement preservation.
Method: the rabbits are divided into three groups
that is first, second and third. Every group
having five rabbits, the power and dose to be
given are fixed that is 632.8nm and 1 m/watt
.While the time of exposure were for group the
exposure time was for to 3 minutes on 1% 39
5" and 7" days. Group second received rays for
5 minutes on same days that is first (after
wounding immediately), 3¢, 5" and 7" @*
while group third received laser rays on first, 3"

Results

After making a 5cm long open wound on the
skin, the wound exposed to He-Ne laser of
632.8nm, 1 m/watt irradiation depending on the
time were given for each group 3,5 and 7
mi nutes.
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an indiret hedling. Hence LLLT and an
effective  modality to facilitate wound
contraction of partial thickness of wound [8].

Another one mentioned that He-Ne laser
irradiation enhances wound heding a the
cdlular and molecular leved [9]. In animal
modulates studies have shown promise in
improving a cut wound heding with laser
therapy with reduced inflammation, faster
progression through the phases of healing
[10].In addition there are many authors reported
the effect of laser therapy on burn wound and
ulcer as given by [11, 12 ,13 and 14] were they
mentioned that the efficacy of laser therapy in
accelerate wound healing. Although most of the
researchers have emphasized their work on
wave length and dose of low level laser therapy
a few of them studied the importance of
exposure time in wound healing [15].

The objective of present study is to compare
clinically and microscopicdly the effect of time
of LLLT exposure on wound healing.

5™ and 7" days and time of exposure was for 7
minutes.

No antibiotic, or chemica agent either locally
or paentdly were used for dressing. After
giving xylazine and ketamine at ratio of 1.0.5
/M to induce genera anaesthesia. The site
ceaned and disinfected with week tincture
iodine lotion a 5cm cutaneous wound is made,
and immediately exposed to laser irradiation.

The probes were positioned to contact the
wound. Spacement from dl the groups for
histological studies were taken on day 3 5"
and 7" and immediatdy fixed in 10% formalin
ph.7 for 24 hrs, then passed through increasing
ethanol concentration (70 to 100 %) then deared
in xylene and embedded in paraffin to make
block for tissue section cutting and slide making
which a the end stained with Hematoxylin-
eosin to be evaluated microscopically.

At the time of exposure all the bleeding
capillaries stopped and the wound become dry
and clean.

On next exposure that is in the 3 day in all
the groups the open wound were reduced in size
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by one cm. the wound of first group shows
slight mosarized, while in second group, the
wound shows healing tissue and the wound
adages become more closed comparing to other
2 groups. Third group show more dryness and
the gap between the adages enlarged and there
were some sign of burn tissues.

Microscopically it was possible to notice the
changes occur according to the time variation in
all stages of wound heeling. The slide taken in
third day from the first groups shows
epithdization filled the gap with new blood
vessels and inflammatory cdls (Fig-1). The 5"
day slide shows inflammatory cdls with
increese collagen fibers (Fig-2). While after
seven days reading indicate presence of
inflammatory cdls and the gap filled with
collagen fibers (Fig-3).

In second group the changes in hedling
process are; on day third the space of the wound

Figure-1:Cross-section in wound exposure
for 3minute of He-Nelaser in 3 days ,show
epithelial tissue (EP) filled the gap of wound
(H&E 20X).

Figure-3:Cross-section in wound exposure

for 3 minute of He-Nelaser in7 days, show

collagen fiber (C) and epithelial tissue similar
normal structure (H& E 20 X).

Figure-2:Cross-section in wound exposure

filled with fibroblast with increased collagen
fibers (Fig-4) In 5" day the histologica finding
is that inflammatory cdls and immature
collagen fiber (Fig-5) while the slide of 7" day
shows the remodeling of healing process. Which
consider to be good, there is aso decrease in
monocytes cells and collagen fiber. The dermis
and epidermis shows normal skin structure (Fig-
6).

Third group where the time of exposure is for
7 minutes with same power and dose that is He-
Ne laser 632.8nm, 1 m/watt the process of
healing on third day shows high amount of
inflammatory cells (Fig-7) and on 5™ day shows
presence of inflammatory cells and an increase
immature collagen fibers (Fig-8) but the slide of
day 7" shows immature monocytes and normal
structure of collagen fibers (Fig-9).

for 3minute of He-Ne laser in 5 days ,show
inflammatory cells(IC) and collagen fiber (C)
(H&E 20X).

2

Figure-4:Cross-section in wound exposure

for 5minute of He-Ne laser in 3 days, show
fibroblast and collagen fiber filled(FC ) the gap
of wound (H& E 20 X).
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Figure-5:Cross-section in wound exposure for 5 minute  Figure-6:Cr oss-section in wound exposur e for
of He-Nelaser in 5 days, show immature of collagen 5 minute of He-Nelaser in 7 days ,show normal
fiber filled (CO )the gap of wound (H& E 20 X). structure (N ) of skin (H&E 20 X).

Figure-7:Cross-section in wound exposure for 7 minute of He-Ne
laser in 3 days ,show fibroblast (Fib )and collagen fiber (C ) filled
the gap of wound (H&E 20 X).

Figure-8:Cross-section in wound exposur e for
7 minute of He-Nelaser in 5 days ,show collagen
fiber (C )and inflammatory cells( | nf ) are present
(H&E 40X)

Figure-9:Cross-section in wound exposure for 7 minute
of He-Nelaser in 7 days ,show began normal structure(Nor )
arepresent (H&E 40X).

2
PDF Created with deskPDF PDF Writer - Trial :: http://www.docudesk.com



Discussion
From clinical findings, the low leve laser
therapy treated wound grossly appear reduced in
size from 5cm long to 4cm by 3¢ day this
indicate that LLLT enhance wound healing by
the same way as in [8], when he mentioned that
the LLLT resulted enhanced heding as
measured by wound contraction when wound
subjected to LLLT treatment comparing to
unexposed wound which shows less contraction,
so LLLT effective modaity to facilitate wound
contraction of partial thickness wound. The
wound of first group aso shows moisture and
gap between wound edges but there were no
inflammation in al wound of the three groups.
Thisis similar to the finding as of [10]. Anima
studies have shown promise in improving cut
wound healing with laser therapy with reduced
inflammation and further progression through
the phases of healing. Another finding noticed
that all the treated wounds are infection freeg, this
may support the use of LLLT in tuberculoses
patient who has faster clearance of tuberde
bacilli from the sputum [17]. In group 3 where
the time of exposure with LLLT was 7minute a
sign of burn and necrosis were noticed this
could delay healing process that have been
proved by [11], when stated that LL He-Ne LT
induced the destruction of skin by making a
third degree burns of rats. In group one that is
some humid wound and clot blood, that is
similar to the finding reported by [15],
according to the report that clinica inspection of
skin lesion samples shows amount of humid dot
on the surface
Microscopically, dlid obtained on 3" day from
group first showed blood vessds within the
inflammatory cells filling the gap with new
epithdization . Similar was obtained by [15],
when he reported that irregular amount of humid
clot on the surface and the presence of many
blood vessels in the wound area re-epithdization
and granulation has aong with inflammatory
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