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ABSTRACT
Background and Objectives: Accelerating wound healing is a very important factor for patients to 
return to ordinary life. Laser seems to have positive effect on cutaneous wound healing. This study 
aimed to investigate the effect of red light laser 630 nm on cutaneous surgical wound in hamster 
and to compare outcomes such as angiogenesis, number of fibroblasts and collagen formation in 
intervention and control group. 
Materials and Methods: This experimental study carried out with collaboration of Qazvin 
University of Medical Sciences with Mehregan Pet Clinic in winter of 2009. Thirty suri hamsters 
were randomly allocated in two groups and four parallel wounds were made on their backs. The 
intervention group was radiated with red-light laser 630 nm. After 2,5,10 and 14 days, skin biopsy 
were obtained and number of blood vessels, fibroblast and collagen production were compared 
with the control group. Data were analyzed using independent sample student t test using SPSS 
version 10 and P value less than 0.05 was considered significant.
Result: Evaluation of wounds in experimental and control groups showed significantly increased 
number of vessels and fibroblasts as well as collagen production in laser radiating group (P<0.05).
Conclusion: Laser therapy (630 nm) can accelerate wound healing in comparison with control 
group.
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Introduction 

Acceleration of cutaneous wound healing 
has always been a very important 
factor after surgery for rapid recovery 

and returning to ordinary life style. Wound 
healing process included multiple stages such 
as infiltration of inflammatory cells, migration 
and proliferation of fibroblasts, synthesis of 
Extracellular Matrix proteins (ECM)such as 
collagen, connective tissue and parenchymal 
remodeling and then collagenization in order 
to increase wound strength (1). After day 3, 
granulation tissue progressively invades the 
incision space and collagen fibers start to present. 
By day 5, neovascularization is maximal and 
fibroblasts proliferate. During the second week, 
accumulation of collagen and proliferation of 
fibroblasts continues (2). 
Low Level Laser Therapy (LLLT) is a form of 
phototherapy that invades the application of 
low power monochromatic and coherent light 
to lesions to stimulating wound healing. It can 
increase the speed, quality and tensile strength of 
tissue repair (5).
The effect of LLLT are photochemical, not thermal 
and the response of cells due to changes in photo 
acceptor molecules (known as chromophores) 
(6). 
The exact mechanism of action of LLLT has not 
been completely understood, but it can stimulate 
metabolism (7). The effect of LLLT including 
wound epithelialization, reduction of edema 
and inflammation, increase in granulation tissue 
,fibroblastic proliferation, exteracellular matrix 
synthesis and neovascularization, all of which 
lead to better tissue oxygenation and nutrition 
and enhance wound healing(8-10). Previous 
studies were  performed which show the effect of 
laser on acceleration of wound healing in animals 
such as rat (11,12) also in humans wound s such 
as diabetic foot and other ulcers(13). 
This researches show the effect of laser therapy 
with different wavelengths on acceleration 

of wound healing .In this study, we assessed 
the effect of red-light laser (630nm) in wound 
heading in hamster and compared it with control 
group.

Material and Methods
This experimental study was carried out in small 
animal clinic of Mehregan and Qazvin University. 
All animal procedures were in accordance with 
the declaration of Helsinki and the guide for the 
care and use of laboratory animals.
We performed our study on total 30-suri 
hamsters (random male and female). They were 
randomly divided into two groups including 15 
experimental and 15 controls. After anesthesia, 
we performed four parallel surgical scraps on 
the back of hamster measuring each one 1cm in 
both groups. Red light laser 630nm was radiated 
6 times, each time 10 seconds to 15 hamster of 
experimental group.
Then, biopsies were taken in day 2, 5 , 10, and 14 
after radiation from both groups. Samples were 
sent in formalin 10% to the laboratory. Tissue 
processing and sectioning of paraffin-embedded 
tissue were done and then slides were stained 
with hematoxylin and eosin (H&E).
Slides were studied by the pathologist. Number of 
vessels in field 40 was counted in day second and 
day fifth samples in both groups. Median number 
of fibroblasts in field 100 was counted in day fifth 
and day tenth samples in both groups. For day 
fourteenth specimen samples, trichrome staining 
was performed and qualitative estimation for 
collagen formation in two groups was done. Data 
were analyzed using independent sample student 
t test using SPSS version 10 and P value less than 
0.05 was considered significant. 

Results
Mean number of vessels on the second day in 
control group was 19.47±2.03 and in 21.4±2.06 
in intervention group (P= 0.015) (Table 1).
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Fig. 1 a &b - Comparision of vessels number in fifth day in control and laser treated group                                                                         

Table 3- Number of fibroblasts in control and laser treated group in samples taken on fifth day

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Control 60 65 60 60 61 63 61 59 62 60 64 61 60 61 62

Laser radiated 65 70 65 65 65 70 65 60 70 65 65 63 62 68 70

On 10th day, these numbers were 53.37±1.64 and 10.13±3.18, respectively (P<0.001) . 
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Table 1- Number of vessels in control and laser treated group in samples taken on second day 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Control 18 18 20 18 19 20 19 21 18 22 19 17 20 13 25

Laser radiated 21 24 25 19 21 21 21 21 20 22 22 18 19 22 25

These numbers were 32±2.2 and 34.67±3.15 respectively, on the fifth day (P=0.012) . 

Table 2- Number of vessels in control and laser treated group in samples taken on fifth day

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Control 35 32 30 35 31 29 33 31 30 34 32 30 29 35 34

Laser radiated 38 35 35 38 35 30 35 35 30 40 33 32 30 36 38

On this day, the mean and standard deviation of number of fibroblasts were 65.87±3.11 and 61.27±1.67, 
respectively (P<0.001) . 
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Table 4- Number of fibroblasts in control and laser treated group in samples taken on tenth day

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Control 55 60 60 60 60 53 59 61 56 59 58 59 60 58 60

Laser radiated 70 70 70 70 70 65 70 70 80 70 70 70 63 72 67

Qualitative collagen production with trichrome staining on fourteenth day samples show significantly 
increased collagen production in experimental groups in comparison to intervention group.

Fig. 2- Increased collagen production in day 
fifteenth specimens in laser treated group (Tri-
chrome staining) 

Discussion
Histological evaluation of wounds in two 
groups and the statistical analysis of data 
revealed significant difference between control 
and laser treated hamsters in mean number of 
vessels and number of fibroblasts. Studies have 
shown that laser therapy in wounds can increase 
cellular content and enhance granulation tissue 
formation, collagen deposition, and fibroblasts 
production (11, 12). The amount of total collagen 
was significantly increased in laser treated 
wounds over control group; also, it accelerates 
the production of collagen (13). 
Multiple basic biological mechanisms can ex-
plain the effect of LLLT on wound healing in-
cluding the induction of production of cytokines 
and growth factors, which are responsible for 
the many phases of wound healing. There is 

a report that HeNe laser (632.8 nm) increased 
both protein and mRNA levels of IL-1  and 
IL-8 in keratinocytes, which are responsible for 
the initial inflammatory phase of wound heal-
ing. LLLT can also induce production of cyto-
kines, which are responsible proliferation, and 
migration of fibroblast, such as bFGF, HGF and 
SCF can increase growth factors such as VEGF, 
which is responsible for the neovascularization. 
TGF-ß, which is a growth factor responsible for 
collagen synthesis induction from fibroblasts, 
upregulates by LLLT. Wavelengths in the 600-
700 nm range are recommended for treating su-
perficial tissue, and wavelengths between 780 
and 950 nm for deeper-seated tissues, because 
of longer optical penetration distances through 
tissue. Helium Neon (632.8 nm) and laser di-
odes between (633-670 nm) are absorbed by the 
mithochondriacytochroms (mainly cytochrom C 
oxidase) and known to act mainly on superficial 
epithelial tissue due to limited penetration of red 
light (14). Acceleration of surgical wound heal-
ing help patients recover to normal life.
In study, we evaluated the effect of low-level 
laser therapy (630nm) on acceleration of wound 
healing in hamster. Our study showed that laser 
therapy could significantly increase number 
of vessels in second and fifth days. Laser can 
stimulate proliferation of fibroblasts and increase 
its number (in day 5 and 10). It is significantly 
effective in collagen production and can promote 
process of collagenization (in day 14)
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Conclusion
 Our study suggests that low-level laser therapy 
(630nm) can accelerate and promote surgical 
wound healing in hamsters.
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