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	 Our experimental study was conducted on twenty seven healthy male albino mice, 
whose ages ranged from 5 to 6 weeks and weight range was 23-26gm with standard deviation 
(Std) equals to 1.83. The mice were randomly divided into three groups (9 mice each). The 
first group of mice was served as a control and not irradiated with laser, while both second 
and third groups of mice were anaesthetized and irradiated by using diode laser (ë= 890nm)  
which was focused on the upper right quadrant of the abdomen where the liver is located. It 
was concluded from our study that although laser exposed to both second and third groups of 
mice for 5 and10 minutes once daily respectively during the entire period of experimentation 
(6 days), the laser did not affected their hepatic tissue structure. 
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	 Liver is the largest internal organ in the 
body1,2. It is located just below the diaphragm, 
in the right upper quadrant of the abdominal 
cavity1. Liver consists mainly of important cells 
called hepatocytes, which constitute 70-80% 
of the liver’s cytoplasmic mass3. Bile is formed 
and secreted from the hepatocytes3. The vascular 
channels which are known as sinusoids separate 
the hepatocytes which are arranged in plates. The 
hepatocytes which have an average life span of 5 
months, have the capability to regenerate3. The 
aged erythrocytes are phagocytosed by a type of 
cells known as Kuppfer cells, which are located in 
the hepatic sinusoids4.
	 Many types of liver diseases or (disorders) 
are present including viral hepatitis, autoimmune 
hepatitis as well as toxic and alcoholic hepatitis 

which represent a global human dangerous 
problem5-7. Furthermore, histological examination 
including conventional histology is very useful 
method for diagnosing most liver diseases8.
	 Liver fibrosis can be caused by abnormal 
hepatic extracellular matrix accumulation. The 
advanced conditions of liver fibrosis may lead to 
liver cirrhosis, portal hypertension and liver failure 
and usually need liver transplantations9,10.
	  Terms like “cold laser”, “soft laser”,  are 
used to describe low-level laser (or light) therapy 
(LLLT)11, which is considered as a treatment for 
pain control or tissue repair12. In both soft tissue 
and connective tissue injuries, LLLT can increase 
the final tensile strength of the healed tissue. By 
increasing the amount of collagen production/
synthesis and by increasing the intra and inter-
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molecular hydrogen bonding in the collagen 
molecules, laser therapy contributes to improved 
tensile strength13. In dentistry, LLLT is effectively 
used to accelerate recovery in cases of recurrent 
aphthous stomatitis, oral mucositis, traumatic 
ulcers, herpetic lesions,14,15 and treatment of 
temporomandibular disorders.16 

	 The main goal of this study was to 
evaluate the role of soft laser in activating the 
structure of mice liver by using different doses of 
laser irradiation during the experimentation period.

Materials and Methods

	 This experimental study was carried out 
on twenty seven mature apparently healthy male 
albino mice (age, five to six weeks, weight range 
was 23-26gm with standard deviation (Std) equals 
to 1.83.All measures were taken to protect the 
animals from pain or discomfort.  The mice were 
housed at room temperature (20 -24 ºC) on a 12h 
light and 12 h dark cycle, with unlimited access 
to food and tap water. The mice were randomly 
divided into three groups (9 mice each). The first 
group of mice which was not irradiated with laser 
served as a control group. Both second and third 
groups of mice were anaesthetized and irradiated 
by using diode laser emitting wavelength (l=890 
nm) with power density of 50mW/cm2. The laser 
was focused on the upper right quadrant of the 
abdomen where the liver is located, and provided 
at a distance of 1cm from the target abdomen of 
the mice. The second group of mice was irradiated 

with laser for 5 minutes once daily during the entire 
period of experimentation (6 days), whereas the 
third group of mice was irradiated with laser for 
10minutes once daily during the entire period of 
experimentation (6 days).For the light microscopy 
purposes, all the mice were sacrificed by exposing 
them to inhaled anesthesia continuously until 
they died. Their livers were excised and fixed in 
10% formalin until ready to be used. After mice 
livers were routinely processed for histological 
investigation. The prepared sections were stained 
with hematoxylin and eosin stain, and examined 
under bright field light microscope.

Results

	 The present study proved clearly that 
soft laser did not adversely affected the hepatic 
tissue structure of the mice as per the results of 
histological examinations (Figures 2 and 3) in 
comparison with the sections of mice livers of the 
control group (Figure 1) as shown in table (1):

Discussion

	 Results obtained from this experimental 
study demonstrated that soft laser did not affected 
the hepatic tissue structure including second and 
third groups of mice according to the histological 
findings of the examinations of the mice liver 
sections. Sections of liver revealed normal 
histological pictures of hepatic tissues (Figures 
2 and 3) in comparison with the sections of 

Fig. 1. Representative photomicrograph of liver section of the first control group of mice showing normal histological 
structure of hepatic tissue (hepatocytes). H & E × 10
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mice livers of the control group which were not 
irradiated with laser (Figure 1). The spaces or 
gaps between hepatocytes are normal and present 
in the three figures of liver (1,2, and 3) and called 

hepatic sinusoids as mentioned in the introduction 
and laser did not affected or reduced them. The 
structures of hepatic tissues which belong to the 
second and third groups of mice (Figures 2 and 3)

Fig. 2. Representative photomicrograph of liver section of the second irradiated group of mice showing unchanged 
structure of hepatic tissue (hepatocytes). H & E × 10

Fig. 3. Representative photomicrograph of liver section of the third irradiated group of mice showing unaltered 
structure of hepatic tissue (hepatocytes).H & E × 40

Table 1. Histological Investigation of the Hepatic Tissue Structure of the Mice Exposed to Laser Irradiation

Number of Mice Per Group = 9
Group	 Entire Period of 	 Time of Irradiation	 Histological Investigation 
	 Experimentation		  of the Hepatic Tissue 
			   Structure

First(control)	 ________	 ________	 Normal structure of hepatic tissue
Second(irradiated)	 6 days	 5 minutes once daily	 No structural alterations were observed 
			   in the hepatic tissue in spite of 
			   laser exposure
Third(irradiated)	 6 days	 10 minutes once daily	 No structural alterations were observed 
			   in the hepatic tissue in spite of increasing 
			   time of laser exposure
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irradiated with laser for 5 and 10minutes per day 
respectively during the experimentation period (6 
days) remained unchanged depending on a fact that 
there were no responses of hepatic tissues to the 
action of laser. We reckoned that our findings were 
due to the selection of both time of laser irradiation 
per day (5 and 10 minutes consecutively) and the 
experimentation period (6 days)which might be 
insufficient or not appropriated to make activations 
to produce alterations in the hepatic tissues. That 
was exactly occurred in second and third groups 
of mice (Figures 2 and 3)when compared with the 
hepatic tissue structure in the first control group of 
mice not irradiated with laser (Figure 1).However, 
the laser action principles in body component such 
as cells and tissues are still not well known17.
	 Finally, the action of laser and its effects 
on cells and tissues will be understood through time 
and carful investigation.

Conclusion

	 I t  was expected that  during our 
experimental work that changes in the hepatic 
tissue including hepatocyteswill be occurred, 
but actually, there were no changes at all. We 
recommend that other investigations are needed 
using different times of laser irradiation and 
differentperiods of experimentation to find out 
and identify more about the action of laser and its 
effects on the histological systems of animal.
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