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Abstract 
The present study clarified the efficiency of low laser power on the osteoblast cells 

during healing process of the mandible defect in rabbits. In 18 rabbits bone defect 

carried out by drilling 5 mm, then the animals were divided to two equal group 9 rabbits 

in each, in control group, rabbits still without any treatment, wears the second group 

underwent irradiated laser power 805 nm during 5 minute after the surgical operation at 

interval of 72 hours along two weeks. The histological examination shows that the laser 

power affect on the osteoblast cells during healing processing on days (7, 21, and 28) 

post operation the irradiated group than in control group. The conclusion, the low laser 

power was affected positively on healing process on the osteoblst cells. During increase 

in number, proliferation, and migration, and activation in bone formation. 
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 الخلاصة
فلاي  حللاة فلاءاا العظلامالليزر واطئ الطاقة على الخلايا البانية للعظم خلالا  رر  تأثيريح توض تم في هذا التجربة

رللالام بالرث لالاا   5جريعلالاا ث لالا  ميلالار رختلالار  ب طلالار  لهلالاا أجريلالا  ,أرنبلالاا. ثرانيلالاة عفلالار الأرانلالا الءلالاا الللالاءلي فلالاي  إصلالاابة
 أرانلالا ة رلالام تللالاعة وكلالا  رجروعلالال ر لءلالا رجرلالاوعتيم رتللالااوية رلالام حيلالا  العلالا  , إللالاىقللالار  الحيوانلالاا   الكهربلالاا ي وقلالا 

 805 بجرعلاة طاقلاة الليلازر ةأفلاع إللاىفلاتم تعريضلاها  رجروعلاة العلالا  رلااأت خلا ,  إيب وم  ترك  الليطرةرجروعة 
طاقلالاة  تلالاأثيرالنللالاجية  الءحوصلالاا  أظهلالار  .علالا  العرليلالاة الجراحيلالاةب أللالابوعيملرلالا ة للالااعة  72 قلالاا   كلالا   5نلالام بءتلالارا  

 .ر ارنلالالاة رلالالاع رجروعلالالاة الللالالايطرة يورلالالاا بعلالالا  العرليلالالاة (28, 21, 7) ةنهايلالالا الليلالالازر عللالالاى الخلايلالالاا البانيلالالاة للعظلالالام للءتلالالارا 
 فلاي رراحلا  اتلت لاام عللاى الخلايلاا البانيلاة للعظلام واطلائ الطاقلاة الليلازر لأفلاعة الإيجابيال رالة بتأثير  هلتنتج رم هذون

 .والهجرة والنفاط في بناا را ة العظم الأع ا رم خلا  زيا ة 
Introduction 

The action of laser in healing is widely therapeutic by inducing local and systemic 

regenerative, anti-inflammatory, and analgesic effect. These effects have been 

demonstrated in vitro and in vivo. Particularly in studies that focus on the increase of 

local microcirculation activation of the lymphatic system, proliferation of epithelial 

cells and fibroblasts, and increased collagen synthesis by fibroblasts(1). More recently 

research refer that the Low Level Laser Treatment (LLLT) stimulates osteogenic cell 

proliferation(2). It is uncertain wither biomodulation of bone formation is an overall 

effect on mesenchymal cells or a direct stimulation of osteoblasts. It is possible that the 

observed result in irradiated specimen are due to an increased release of growth 

hormone factors, mainly fibroblast growth factor, which is found in bone tissue and acts 

on differentiated cells increasing both cell proliferation and secretion of components of 

the matrix (3, 4). Al-Talabani (2005) who was demonstrated the bone can absorb 805 
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nm more than 904 nm and this can lead to more activation of fibroblasts which are 

responsible for collagen fibers synthesis; and osteoblasts which are responsible for 

osteoid synthesis and deposition and these are important in bone formation and 

regeneration(5). While Diego et. al., (2008) found a significant difference in the degree 

of new bone formation between lased groups and control group in study done on Wistar 

rats(6). One of the Methods for bone repair stimulation is lector magnetic bone 

stimulation in which the stimulation is a non-invasive technology that may improve 

bone repair. Many studies have suggested that electromagnetic stimulation impacts 

many cellular pathways, including growth factor synthesis, proteoglycan, collagen 

regulation and cytokine production which are then increase bone repair(7). Laser 

irradiation alters cellular processes in a non thermal, wavelength dependent manner by 

affecting protein synthesis, cell growth and differentiation, cell motility, membrane 

potential and binding affinities, neurotransmitter release, adenosine triphosphatase 

(ATPase) synthesis and prostaglandin synthesis. In other word as some authors refer 

that the Laser irradiation may increase, inhibit or have no effect on the function of 

cells(8). When applied properly the gallium aluminum arsenide (Ga-Al-As) diode laser 

is emerging as one of the most efficient laser in low power laser therapy for a variety of 

applications including pain reliever, increase bone and wound healing, treatment of soft 

tissue trauma and normalization of abnormal metabolic state(4, 9). LLLT is an effective 

tool used to prompt bone repair and modeling post surgery , this has referred to the 

biostimulation effect of LLLT, it is directly dependent on the dose applied(10, 11). 

Lasers can induce phenomena in injured tissues which promote acceleration of recovery 

after acute trauma(12). Low level laser therapy precipitates a complex set of 

physiological interactions at the cellular level that reduces acute inflammation, reduces 

pain and accelerates tissue healing by a non-thermal and catalyzing effects which 

accelerate cell metabolism. Laser irradiation also increase the activity of fibroblasts and 

macrophages, and increase prostaglandin synthesis which has inflammatory action, 

efficiently clears tissue from edema and causes vasodilator agents(9, 13). Laser therapy 

increases cellular proliferation particularly in fibroblasts (8, 9, 11, 13), motility of 

phagocytes, increases synthesis of collagen, protein, prostaglandin and intracellular 

matrix, neurotransmitter release, transmembrane potential, oxyheamoglobin dissociation 

and cell granule release, myofibroblast proliferation, increase in mitochondrial size, 

number and function by increase ATP synthesis within the cell, monocyte stimulation 

and increase fracture healing which are the result of osteoblast proliferation and 

differentiation and intracellular changes in these cells (11,13). Stabilization of cellular 

membrane; Ca
++

, Na
+
 and K

+
 concentration as well as the proton gradient over the 

mitochondrial membrane are increased. Laser therapy increase Ca
++

 up take in the 

mitochondria(9), the transport of nutrients and oxygen to the damaged cells and removal 

of non-viable cellular and tissue components(8, 9). The aim of this study is to evaluate 

the effect of laser power on the osteoblast cells. 

Materials and Methods 
Eighteen New-Zealand white rabbits, of both sexes, weight was about 1.5-2 kg and 

their age was 9-12 months. In All the animals bone defect carried out in the mandible, a 

protocol of general anesthesia was done by using (Combelen 0.5 mg/kg) was injected 

intramuscularly as premedication then injected mixture of Ketamin (50 mg/kg) and 

Xylazine (20 mg/kg) intramuscularly. The mandible was prepared by routine manner 

with restrict secure aseptic condition. A circular defect of 5 mm in diameter was done 

by electrical driller. The control group of nine rabbits was left without receiving any 

treatment, while in the treatment group of the equal number they all received diode laser 

with wavelength 805 nm, 900 mW in power and exposure time 5 min, at intervals of 72 
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hours for two weeks. The laser device which is used in this study was (K4d). The K-

laser a diode laser with wavelength of 805 nm which is in the infrared region of the 

electromagnetic spectrum. The skin and the Masseter muscle were incised to expose the 

body of the mandible, and then the periostium was reflected. After performing the 

defect cavity, it was washed using distilled water to remove bone debris. The Masseter 

muscle was sutured by 3/0 catgut suture with continuous mattress suture, the skin was 

sutured by 3/0 silk suture using vertical mattress suture technique. The rabbits were 

given antibiotic which was a combination of streptomycin and penicillin (0.25 mg/kg) 

intramuscular injection for 7 days. Laser irradiation was done immediately after 

operation in treated group. The histopathological evaluation was done at the end of the 

first week, then at the twenty one days, and at the twenty eight days after operation in 

the both group and three rabbits for each period, the specimen were prepared and 

stained by H&E and examined (17). 

Results 
- Histopathological result of the bone at the end of (7 days): Control group the granulation 

tissues formed in the space, are contains many inflammatory cells, collagens fibers, and 

there were many differentiated mesenchymal cells to osteoblast, and production of bone 

matrix (osteon) by the osteoblast. With signs of the old bone which surrounded by the 

osteoblast cells. Treatment group at five minute. The granulation tissues invade the 

hematoma, and inflammatory cells are presents in the lumen with active osteoblast lined the 

bone. The granulation tissues which formed is more active and more evident than in control 

group. The dense connective tissues which can be evident from the regular collagens fiber 

which formed in the space and invade the bone, signs of bone matrix formation (osteon) 

with active osteoblasts cells which lined at the surface of the bone, the old bone is observed 

with many lacunas and the osteocyte inside it. In other section there were good events for 

the immature bone formation during the trabecular bone forming. There were signs of 

immature bone formation through the trabecular bone formation. 

- Histological result of the bone (21 days): Control group mature and dense fibrous 

connective tissues with osteoblast on the surface of the bone. There were still not 

filled space surrounding the bone. Treatment group at five minute the mature 

connective tissues which filled the space is attached to the newly immature bone 

formed with large and active osteoblast lined the surface of the newly formed bone, 

the trabecular bones which were formed is filled the defect with lacuna and with 

active osteocytes many harversian canal with precipitation of the lamellar bone 

around. 

- Histological result of the bone (28 days): Control group. The space filled with 

granulation tissues characterized by congested blood vessels, fibroblast and collagen 

fibers, addition to inflammatory cells, mainly microphages (osteoclast) and 

lymphocyte. In other section the granulation tissues attached to the necrotic bone. 

There is a sign of lamellar bone formation with few osteoblasts on the bone surface, 

and the osteocyte in the formed bone. There are few osteoblast surrounded the 

trabecular bone and extended within the granulation tissues in the space. In other 

section there is fragment of the necrotic bone characterized by osteocyte with dilated 

lacuna space. Still there were space and gap not completely filled with compact 

bone. Treatment group at five minute. The bone trabecula ion which is formed is 

thicker and the osteoblast is more active than in the previous week. The osteocytes 

were impeded in the newly formed trabecular bone active osteoblast surrounding the 

bone harversian system is formed. The amount of the compact bone which is formed 

is already to fill the space.  
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Fig. (1) Histological section of the control 

group on 7 days  (H&E ×40) 

 

 
Fig. (2) Histological section of the treatment 

group on 7 days  (H&E ×40) 

 

  
Fig. (3) Histological section of the control 

group on 21 days  (H&E ×40) 

Fig. (4) Histological section of the treatment 

group on 21 days (H&E ×40) 

  
Fig. (5) Histological section of the control 

group on 28 days  (H&E ×40) 

Fig. (6) Histological section of the treatment 

group on 28 days  (H&E ×40) 
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Discussion 
From the histopathological results of bone which confirm that the laser in treatment group 

accelerates bone repair, and this finding in considered with many authors and workers (6, 10, 

14, 15, 16, 17). The histopathological results at the end of the seven days especially at the 

treatment group represents the effect of the laser dose on the osteoblasts cells compare with the 

control group by its activation on these cells in both number and activation for the production of 

the bone matrix at the surface of the bone. And this agree with others workers (6, 15, 16, 17). 

The trabecular bone formed at this time declare that the effect of the laser dose employed in this 

study, in the treatment group were more thicker than the control group, and these finding in 

agreement with (6) who found a significant difference in the degree of new bone formation 

between lased groups and control group in study done on Wistar rats. The effect of the 

irradiated group with laser power is very evident through the type of dense connective tissue 

formed in the treatment group than the control group from the size and amount and the collagen 

fiber formed in the space, and this finding is agreement with (14, 15). There is significant 

difference in trabecular bone is formed from the end of the seven days till the 21 day 

postoperatively in the treatment group is thicker than that formed in the control group, which 

represents the active osteoblast due to laser treatment in this period in the treatment group is 

more evident than in the control group. The trabecular bone formation is seen more thicker with 

the active osteoblast lined on the bone surface and within the newly woven bone. And this 

finding explain and fixed that the suggested dose with their time of using laser therapy suitable 

and efficient for process for activation and proliferation and differentiation of fibroblast and 

osteoblast cells for collagens and osteon synthesis and deposition is essential for bone formation 

and regeneration(5). On other side the low dose treatment of laser will affect on the osteogenic 

cells and proliferation. This finding insure that the laser dose employed in this study have an 

active effect on the cells were responsible for the bone repair like fibroblast, osteoblast for 

synthesis and deposition collagen and bone matrix respectively. And this agree with many 

authors whom show from their works the essential dose of laser may be enough for penetration 

the tissues and reach the bone and its effect on bone forming cells (5, 6, 17). And this agree with 

the results of the study done by (5) in which 904 nm diode laser was used. Who found that bone 

can absorb 805 nm more than 904 nm and this can lead to more activation of fibroblasts which 

are responsible for collagen fibers synthesis; and osteoblasts which are responsible for osteoid 

synthesis and deposition and these are important in bone formation and regeneration. At days 28 

in treated group showed compact bone with Haversian canals fill the gap, compare with the 

control group same changes except in the amount of the compact bone formation. And this 

finding can be with good agreement with (5). 

It concluded that the laser dose which used in this study is essential for the repair of 

mandible defect, and this results confirmed by study done by (15) in which defects were 

prepared on the mandibles of Holtsman rats and in  which the lased group showed bone 

regeneration faster than control group. (dose and duration times of laser) with wavelength 805 

nm and power density (1.79 W/cm
2
) with exposure time equal to 5 min. every 72 h for 14 days 

after operation. Can produce active effect on proliferation and activation of the osteoblast cells 

in the mandible defect which induced in rabbits. And has good effect on collagen synthesis. The 

best result which was evident is, in the trabecular bone formation (thickness of the woven bone) 

which formed, after the end of the seven days to the twenty one days, in the treatment group 

compare with control group. The lamellar bone which is formed in treatment group more 

significant than that of control group in the 28 days after operation. 
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