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 Low-level laser therapy (LLLT) was applied to alleviate pain with minimal adverse 

effects. This study was conducted to evaluate the analgesic effects of low-level laser therapy 

for pain control to help in surgical and emergency cases. The present study has demonstrated 

these effects experimentally on forty-five male albino mice weighing 45±5 grams. Creation 

of pain in animals was done by injection of 50µl of 5% formalin into the left posterior paw. 

Lifting of the paw was considered as an indicator of the pain. All animals were divided into 

3 groups 15 mice in each group. In group A the LLLT 820nm.200mw, 48J/cm2 was focused 

on the affected paw for 1 min. In group B a diode laser with same dose in group A and 

different time used to irradiate the injected paw continuously for 30 seconds. The group C 

(control group); the laser probe was placed over the affected paw for concurrent but the 

apparatus was switched off. The results demonstrated that there were significant differences 

between group A and B when compared with group C during the 5 minutes as well as in 10 

minutes and 15 minutes. Group A also registered a superior analgesic effect when compared 

with group B. Groups of LLLT were better than those found for control one and the 

irradiation continuous for one minute was better than 30 seconds at 5,10 and 15 minutes 

after the creation of pain. 
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Introduction 

 

The classical definition of pain can be defined as sensory 

and emotional changes associated with damage or disruption 

of the tissue (1). Clinically, pain can be acute or chronic, the 

first type is a preventative or repulsive condition that the 

body takes to warn of an individual's exposure to a specific 

condition that involves direct injury to the body and requires 

urgent preventive measures. While chronic pain includes a 

permanent or intermittent condition and differs from acute 

pain not only because of its appearance and duration but 

more in its mechanisms (2). chronic pain may not have 

identifiable ongoing injury or inflammation, and often 

responds poorly to anti-inflammatory drugs (3). Injecting of 

the formaldehyde solution into the left posterior paw of the 

mice causes two stages of pain-causing behavior, the first 

phase involves five minutes of direct chemo-induced 

stimulation of nociceptive peripheral afferent fibers, which 

release prophylactic peptides, such as bradykinin and 

substance, and release the harmful stimulus, the secondary 

stage lasts from 15 to 30 minutes and triggers the release of 

inflammatory mediators such as histamine, prostaglandin, 

serotonin, bradykinin or hypersensitization to the spinal cord 

in the first stage (4). Low-level laser (light) therapy (LLLT) 

and LED (light emitting diode) therapy (also known as 

photobiomodulation) is a proper method to diminish 

postoperative pain due to its safe, painless, noninvasive 

technique recently, the Food and Drug Administration 

approved LLLT for the relief of pain, later it was suggested 

that laser therapy can produce biomodulation of enzymatic, 

photochemical and photophysical activities by the liberation 

of photons which absorbed by the cell of radiated tissue (5). 
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An experimental study had proposed radiation may interfere 

with the pituitary hypothalamus adrenal axis, it was 

suggested radiation can protect the cell against nitric oxide-

induced cell death (6). The action of reduction of 

inflammation and edema because of the cessation of 

prostaglandin synthesis causes inhibition of prostacyclin and 

an increase in blood flow as well as peripheral nerve action 

(7). The important factor in pain relief after laser therapy is 

increased blood flow because it increases the oxygenation, 

the activity of neutrophils, macrophages, fibroblasts, 

lymphatic drainage, and damaged or defective cell 

metabolism (8). Mitochondria are also proposed to be the site 

for the laser effect, resulting in an increment of production 

of ATP, induction of transcription factors, these effects lead 

to an increment of cell proliferation and fibroblast migration, 

reduction of cytokines, inflammatory mediator and reduced 

pain and improved wound healing (9,10). The dose and 

wavelength are the important factors in laser therapy and 

their variations can stimulate certain effects as the synthesis 

of ATP and many clinical and experimental studies showed 

the effectiveness of LLLT for the relief of chronic pain (11).  

The aim of this study was to evaluate the analgesic effects 

of low-level laser therapy for pain control to help in surgical 

and emergency cases.  

 

Material and methods 

 

The study was carried out on forty-five male mice 

weighing from 40 to 50 grams and clinically healthy. The 

mice were fed on diet and water ad libitum and were divided 

into three groups. Fifteen animals were assigned randomly 

for each groups. The method of creation of pain in the 

animals was modified from (12) and done by injection of 50 

µl of 5% formalin into the left posterior paw of the animals 

placed in a glass enclosure. During the five minutes prior to 

the procedure of creation of pain; each animal was adapted 

to the testing cylinder glass for habituation. The chemical 

material (formalin) urged lifting of the posterior paw which 

was regarded as an indicator of the behavior of pain. 

A stopwatch was used to record the total time which was 

spent on lifting the paw with formalin injection. The initial 

nociceptive response was registered as early as five minutes 

in the early phase after injection of formalin and ten minutes 

as well as fifteen minutes after formalin injection in the late 

phase. The proposed analgesic technique which used was 

laser diode rays. In group A, the low-level laser diode 

(820nm) 200mw, 48J/cm² operating in continuous wave used 

to irradiate the points after the formalin injection by direct 

contact for one minute. In group B a diode laser (820nm) 

200mw, 48J/cm² continuously was used to irradiate the 

injected paw by direct contact for 30 seconds. Related to 

group C, the control group, the laser probe was put on the 

planter pad as in the previous groups and stay for the same 

time, but the apparatus was switched off. Immobility of 

animals by head restraint during the application of laser was 

done for all groups. After application of laser over the planter 

pad; immediately injection of 50 µl in 5 % formalin 

subcutaneously with an insulin syringe, after that the animals 

were kept in an individual glass cylinder with a mirror on the 

floor to facilitate visualization of the mice paws. One 

measurement evaluator and one observer measuring the time 

for each animal when was lifting the left hind paw, a 

stopwatch was started each time the mouse lifted its left hind 

paw and stopped at the moment the paw reached contact with 

the mirrored floor of the cylinder. The added partial time of 

lifting the left hind paw was recorded five, ten and fifteen 

minutes. Results were indicated as the mean number of 

lifting time (seconds) ± SE at the observation time of five, 

ten, fifteen minutes were made by analysis variance 

(ANOVA). A Ρ-value of less than 0.05 was regarded as 

significant. 

 

Ethical approval 

All experimental procedures on mice were agreed by the 

Ethics Committee in the College of the Veterinary Medicine, 

University of Al-Qadisiyah.  

 

Results  

 

All spontaneous behavior of indicating pain after 

subcutaneous injection of formation in the left hind paw of 

the animals were recorded. Table 1 showed the significant 

differences between group A and B when compared with 

control group C and they recorded 97±8.23, 127.66±3.72 and 

184.83±6.88 respectively during the first five minutes. 

Whereas group A gave the best outcome. In the 10 minutes 

after injection of formation, group A and B also showed 

significant differences in comparison with the control group 

where registered 61.33±7.72, 70±9.85 and 179.66±4.14 

respectively. Similarly, in the fifteen minutes, group A and 

group B clarified significant differences when compared 

with group C where registered 29.66±5.78, 66±3.01 and 

148.66±4.02 respectively. 

 

Table 1: Analgesic action of laser in two levels in mice 

 

Groups 
Time of reading analgesia in minutes 

First 5 minute 10 minute 15 minute 

A 
97 ±8.23  

Ba 

61.33±7.72 

Bab 

29.66 ±5.78  

b 

B 
127.66 ±3.72 

Ba 

70 ±9.85  

Ba 

66±3.01  

Ba 

C 
184.83 ±6.88  

Aa 

179.4±4.14  

Aa 

148.66 ±4.02  

Aa 

 

Figure 1 indicated that the data of group A at the five 

minutes had registered 97±8.23 significant differences when 

compared with a group of 15 minutes 29.66±5.78 

respectively. The control group in the three registered 

intervals had no significant differences among the recorded 
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values where record 184.83±6.88, 179.4 ± 4.14 and 148.66 

± 4.02 respectively. Similarly, group B showed that there 

was no significant difference recorded during the five, ten 

and fifteen minutes 127.66±3.72, 70±9.85 and 66±3.01 

respectively. 

 

 
 

Figure 1: Analgesic action of laser in two levels in mice. 

 

Discussion 

 

Three different kinds of pain have been proved, central, 

neuropathic and nociceptive. The central one has not yet 

been confirmed to be treated by LLLT (13). Clinical studies 

demonstrated that LLLT could treat nociceptive pain (14) as 

well as neuropathic pain (15). Pain is a familiar symptom that 

can be markedly weakened. Although the precise mechanism 

is not well known, low-level laser therapy shows efficacy in 

treating patients with different syndromes and forms of pain, 

especially in musculoskeletal disorders (16). This has been 

achieved by the present study where the results showed that 

low-level laser therapy has a proportional effect most likely 

to be produced by stimulating peripheral opioid receptors by 

releasing self- opioids cells from inflammatory cells. These 

data suggest that peripheral opioids have actively 

participated in the analgesic mechanism in low-level laser 

therapy. A recent study (17) showed that the therapeutic 

effects of the 660-nm laser wavelength have better effects 

than the laser with a wavelength of 980 nm. Several types of 

research of evidence support the above-mentioned 

hypothesis. The Low-level laser enables the expression of 

beta-endorphins without the high accumulation of 

inflammatory cells. The β Endorphins have a strong 

analgesic effect (18). In our results, the low-level laser 

therapy indicates analgesia at the onset of inflammation by a 

peripheral opioid mechanism as suggested by (19) who 

found that the low-level laser therapy may enable the 

peripheral endogenous opioid analgesia. The formaldehyde 

which used in the present study is 5% due to the solution of 

formalin with a concentration lower than 2% cannot be 

sufficient in the production of pain responses in mice tissue 

(20). 

The laser used in this study was 48J/cm², while the other 

studies mention that the dose 10J/ cm² or even 7J/cm² can 

give good effect, although the source of laser production is 

different, they used red light wavelength or infrared laser 

(21) and they submitted the irradiation directly on the tissues. 

Other factors should be considered such as constant blood 

flow and thickness of animal tissue. When there is no 

accuracy in application, the high laser doses can cause 

damage of tissues (22). Contrarily, low doses may not induce 

biological effects on irradiated tissues as found by (23) who 

noted that low doses of HeNe laser on the circulation of rats 

with 1J/cm² can't cause any beneficial effects. 

Low-level laser therapy enhances elevation in the 

synthesis and liberation of endorphins and decreases the 

release of pain receptors as serotonin and bradykinin to treat 

different types of bruising conditions (6). We thought that 

reduction in sensory nerve conduction by application of laser 

is one of the important mechanisms of relief pain in mice. 

Such possible actions were reported by (24) who mention 

that the cell membranes stabilization can be regulated by 

transmissions of the nerve impulses. This regulation 

deactivates depolarization by elevation in ATP synthesis, 

which causes an increase in latency of nerves. When there is 

a reduction in the velocity of sensory nerve conduction, the 

relied pain is noticed (21). 

Our results have been agreed with (25) which found that 

the other major factor in the pain associated with laser 

therapy in animals compared with the control group is the 

vascular effects of the laser which are explained by increased 

blood flow that will raise oxygen, neutrophil activity, cattle 

phages and fibroblasts, lymphatic drainage and metabolism 

of defective cells is responsible for pain relief after the first 

onset of irradiation of tissue. 

Low-level laser results in a photochemical faster effect 

due to direct action on mitochondria. In our study the peak 

pain was sustained up to 15 minutes for animals in all groups, 

in control groups, the mouse also begins to raise the left-hand 

paw, which indicates pain, but the treatment groups keep 

hind paw up for a shorter time. This was because of better 

analgesic effect of low laser therapy in the first time periods 

after its irradiation. The observation of animal behavior 

clarified a pain peak at 5, 10 and 15 minutes after the 

injection of formalin, in group A shows the best results due 

to the long exposure dose of laser which is along one minute 

and this give good results related with analgesic effect and 

agreed with (25) who approved that the wavelength and dose 

are important factors in laser therapy. We concluded that the 

therapeutic low-level laser can reduce such discomfortable 

sensation of pain due to its effect on healthy tissue of the 

paw, as presented in this study.  

 

Conclusions 

 

The results of this study showed that the low-level laser 

therapy groups were better than those found for control one 
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and the irradiation continuous for one minute was better than 

30 seconds at 5,10 and 15 minutes after the creation of pain 

which proof the hypothesis of the analgesic effect of LLLT. 
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دراسة النشاط المسكن لليزر منخفض المستوى في الألم 

 المستحدث في الفئران

 

و  2عباس علي حسين اللبان ،2، احمد كاظم مناحي1شيماء كاظم نور

 2مثنى هادي حسين 

 
كلية  فرع الجراحة والتوليد، 2فرع العلوم الأساسية، كلية طب الأسنان، 1

 الطب البيطري، جامعة القادسية، القادسية، العراق 

 

 الخلاصة

 

تم استخدام العلاج بالليزر واطئ الطاقة لغرض تخفيف الألم وبأقل 

تأثيرات جانبية. بينت الدراسة تقييم التأثير التسكيني للعلاج بالليزر واطئ 

لغرض المساعدة في الحالات الجراحية  الألمالطاقة للسيطرة على 

ً على خمس  والطارئة. أظهرت الدراسة الحالية هذه التأثيرات تجريبيا

غرام وتم استحداث الألم  5±45أربعون فاراً نوع الأبهق ذات وزن و

في وسادة القدم  %5مايكروليتر من الفورمالين بتركيز  50بوساطة حقن 

اليسرى واعتبر رفع القدم علامة على وجود الألم، قسمت جميع الفئران 

فأراً في كل مجموعة في المجموعة أ كانت جرعة  15إلى ثلاثة مجاميع 
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وتم  2جول / سم 48ملي واط،  200نانوميتر،  820الليزر واطئ الطاقة 

تركيزها على الجزء المتأثر من القدم لمدة دقيقة واحدة. المجموعة الثانية 

ب كانت جرعة الليزر نفسها في المجموعة أ واستخدمت بشكل مستمر 

)المجموعة  ثانية. مجموعة ج 30وباختلاف الزمن الذي استمر لمدة 

ولكن  الحاكمة( تم وضع المسبار الليزري على القدم المتأثرة وبنفس المدة

الجهاز مفصول عن الطاقة. بينت النتائج وجود فرق معنوي بين 

و  5المجموعة أ و ب عند المقارنة بالمجموعة ج خلال الفترة الزمنية 

دقيقة. المجموعة أ سجلت أيضاً تأثير تسكيني فائق عند المقارنة  15و  10

 مجموعتي المعاملة بالليزر واطئ الطاقة كانت أفضل إنبالمجموعة ب. 

من مجموعة السيطرة وان التأثير المستمر لمدة دقيقة واحدة كان أفضل 

. الألمدقيقة بعد توقف  15و  10و  5ثانية خلال الفترات  30من 

 
 


