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INTRODUCTION
When therapeutic lasers were utilized in dermatology for wound healing 
more than 20 years ago, the ideas of bio stimulation were first introduced 
[1]. Low-Level Lasers (LLL) are a unique class of laser that have an 
impact on biological processes without using heat [2]. Instead, it 
produces a chemical change by absorbing light, which is known as a 
photochemical effect [3]. e delivery of appropriate levels of energy 
density is low, which is why this technology is referred to as low-profile 
[4]. According to the first law of photobiology, chromophores, which are 
specific molecular photoreceptors, are required for low-energy visible 
light to have any impact on a living biological system [5]. It increases 
Reactive Oxygen Species (ROS) [6,7]. e effects of an in vitro Low-
Level Laser (LLL) on the suspended rheology of irradiated plasmas are 
mainly due to the effects of LLL on the plasma composition which 
ultimately affects the whole blood. On this basis, human blood plasma 
was used to influence an important, including proteins found in plasma 
[8]. Human blood proteins have an impact on a variety of recovery 
processes in body tissues, particularly those of patients undergoing 
various medical treatments [9]. According to Genkin, their experimental 
research had shown that irradiation with laser light induces processes 
that evidently lead to several changes in the charge of the blood proteins. 
e resultant of these effects depends on several factors like the dose, 
incubation time aer irradiation and the cellular properties of the tissues 
[10]. Also, research by Al Musawi 2020, concluded that the samples' 
protein concentrations did not significantly change aer being exposed 
to laser light at a wavelength of 589 nm, but mechanisms that result in 
slower serum protein migration did [11]. Moreover, Hawkins and 
Abrahamse 2005, discovered that low-level laser can change a variety of 
biological processes, and that these changes are mediated by cellular 
functional proteins in specific enzymes [12]. is shows that laser light 
therapy procedures must take into account doses, wavelengths, and 
frequencies of the laser light before beginning treatment. In another 
study, exposure to an infrared diode laser beam at a wavelength of 810 
nm increased plasma protein concentrations, which may depend on the 
doses of the laser used on blood samples [13]. e present study aimed 
to investigate the impact of laser irradiation on proteins and albumin in 
normal human blood plasma. Specifically, the concentrations of proteins 
and albumin were examined before and aer laser irradiation at various 
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exposure durations. e wavelengths of the laser light utilised in this 
investigation were 650 nm and 375 nm. 

MATERIALS AND METHODS 
Sample preparation 
All participants provided written agreement before the experiment, 
which involved choosing and examining healthy volunteers, was carried 
out in compliance with the local ethics committee of the Department of 
Physiology, College of Medicine, Mustansiriyah University in year 
(2023). Each participant's 6 ml of blood were drawn via venipuncture. 
Blood samples from the venous donor were augmented with an EDIA 
anticoagulant tube (approximately 1.3 mg/mL) under aseptic 
conditions, and blood components were separated by a blood centrifuge, 
using a centrifuge at 4000 rpm for 10 min. Approximately 3 ml of 
plasma was aspirated and stored in normal tubes using micropipettes. 
e plasma was divided into three groups: the first group was le 
unirradiated as a control group, the second group divided into four 
parts for each part exposed to the 650 nm red laser, and the third group 
divided into four parts each exposed to the 375 nm laser light. 

Laser irradiation  
When using Low level laser (LLL), the fixed power density is 30 mW/
cm2 (Product type F Series, Changchun Dragon Lasers Co., China), 
and the LLL wavelengths employed are 375 and 650 nm. Designated 
protective eyewear was worn during the irradiation process, which took 
place in a dimly lit room. 

Sample irradiation  
In this experiment, a volume of 20 µL was irradiated to determine the 
overall protein content, while a volume of 10 µL was irradiated to 
specifically measure the albumin content. is process was repeated for 
different time intervals (5, 10, 15, and 20) minutes for each portion of 
the sample. e administered dosage was assigned to each sequentially 
exposed cohort. e laser beam was directed normally into tubes 
containing blood samples, from top to bottom (only one point of the 

tube in the center of the tube). e irradiation was performed at room 
temperature (23 ± 2 °C).  

Total protein and albumin measurement 
Total protein colorimetric determination based on the principle 
of biuret reaction (copper salt in alkaline medium). When protein 
in plasma or serum is treated with copper ions in an alkylene 
solution, it produces a blue-colored compound. e intensity of the 
blue color is proportional to the protein content. Total protein 
concentrations were determined using Switzerland AGAPPE, and 
albumin concentrations were measured using the Spinreact spain kit. 
Principle of albumin,the reaction of albumin from serum or 
plasma with the dye bromocresolgreen results in a color shi 
proportional to albumin concentration. 

Statistical analysis 
For statistical analysis, T-Test at p–value is ≤ 0.05. SPSS Statistics 
(version 26) was used. In order to know the effect of low-level laser, on 
total bilirubin in human blood plasma. Indicate / * significant 
difference, NS: Non-Significant 

RESULTS 
Figure 1 and 2 demonstrates that the difference between the control 
and irradiation conditions demonstrates that the Ultraviolet (UV) 
laser with a wavelength of 375 nm had a statistically significant effect 
on the amount of total protein concentration in human blood plasma 
with differing exposure times of (5, 10, 15 and 20) minutes, all having 
a substantial effect on the amount of total protein concentration in 
human blood plasma. Moreover, according to Figure 3, the difference 
between the control and irradiation groups demonstrates that the laser 
(a red laser with a wavelength of 650 nm) statistically produced a clear 
influence on the level of total protein concentration that was found in 
human blood plasma at exposure times of (5, 10, 15, and 20) minutes, 
all of which were significantly more significant. 

Fig. 1. The change in total protein concentration during different irradiation times of 375 nm laser 
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Fig. 2. The change in total protein concentration during different irradiation times of 650 nm laser 

Figure 3  presents a comparative analysis of the impact of 375 nm and 
650 nm lasers on the overall protein concentration in human blood 
plasma. A statistical analysis revealed that there exists a discernible 
distinction in the impact of the two laser types over duration of 5 
minutes, with a statistically significant p-value of 0.0194. Furthermore, 
this distinction becomes even more pronounced when the duration is 

extended to 10 minutes, as indicated by a more significant p-value of 
0.0045. Conversely, no statistically significant difference was detected 
for durations beyond 10 minutes. Based on statistical analysis, there is 
no discernible difference observed at the specific time interval of [15, 
20]. 

Fig. 3. Comparison between the effect of laser 375 nm and 650 nm on the change in percentage of the total protein concentration during different irradiation times 

However, Figure 4 and 5 demonstrates that the difference between the 
control and irradiation conditions demonstrates that the Ultraviolet  
(UV) laser with a wavelength of 375 nm had a statistically significant 
effect on the amount of total albumin concentration in human blood 
plasma with differing exposure times of (5,10,15, and 20) minutes, all 
having a substantial effect on the amount of albumin concentration in 

human blood plasma and, the best effect was at a time of 10 min with 
a p-value of 0.000293. Moreover, according to Figure 6, the difference 
between the control and irradiation groups demonstrates that the laser 
(a red laser with a wavelength of 650 nm) statistically produced a clear 
influence on the level of albumin concentration that was found in 
human blood plasma at exposure times of (5,10,15, and 20) minutes, 
all of which were significantly. 



Fig. 4. The change in albumin concentration during different irradiation times of 375 nm laser 

Fig. 5. The change in albumin concentration during different irradiation times of 650 nm laser 

Figure 6 presents a comparative analysis of the impact of 375 nm and 
650 nm lasers on the overall albumin concentration in human blood 
plasma. A statistical analysis revealed that there exists a discernible 
distinction in the impact of the two laser types over duration of 5 
minutes, with a statistically significant p-value of 0.03783. 
Furthermore, this distinction becomes even more pronounced when 

the duration is extended to 10 minutes, as indicated by a more 
significant p-value of 0.00159. Conversely, no statistically significant 
difference was detected for durations beyond 10 minutes. Based on 
statistical analysis, there is no discernible difference observed at the 
specific time interval of (15, 20) minutes. 

Fig. 6. comparison between the effect of laser 375 nm and 650 nm on the change in percentage of the albumin concentration during different irradiation times 
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DISCUSSION 
e goal of this study was to demonstrate the impact of low-level lasers 
on proteomic in human blood plasma. In this study, a low-level-energy 
laser that is less damaging was applied to see how it affected the level of 
proteomic concentration. Proved in a previous study plasma contains a 
variety of proteins in a wide and dynamic concentration range such 
total protein and albumin [14]. De Souza Da Fonseca 2012, has proven 
that, exposure to an infrared laser at low intensity [1–500 mW] impact 
on protein in blood samples [13]. is study used laser irradiation in 
the violet spectral region because hemoglobin absorbs the lightest in 
this region compared to other spectral regions, allowing light to 
penetrate deeply into living tissues [15]. 
 Based on the data presented in Figures 1 and 4, it can be observed that 
the levels of total protein and albumin concentration in blood plasma 
exhibited a decrease following a 5-minute exposure. is decrease was 
found to be statistically significant, with P-values of 0.0361 and 
0.00596, respectively. Furthermore, the decrease in these parameters 
persisted even aer 10, 15, and 20 minutes of exposure. is matches 
with prodouz, K.N, where he proved that the radiation caused 
unacceptable denaturation of plasma proteins. Hence, a multitude of 
physical and chemical factors, both individually and in conjunction, 
contribute to alterations and reductions [16]. is is explained by the 
fact reported in another study that ultraviolet radiation affects blood 
components and it leads to the loss of potassium ions and affects 
nucleotides in adenine metabolism, causing a decrease in total 
protein and albumin concentration [17].
e study of proteins allows us to conduct a broader investigation of 
LLL through sources [lasers] in which other spectral regions with 
longer wavelengths may be more suitable for phototherapy [18, 19]. 
Another type of laser, a red diode laser (650 nm), was investigated to 
confirm the effect induced by low-level lasers on proteins in blood 
plasma. Figures 2, and 5 demonstrates that aer 5 minutes of 
exposure, the total protein, albumin content in the blood plasma 
decreased by P (0.0066) and (0.0614), and that this trend was 
maintained aer (10, 15, and 20 ) minutes. is is in agreement with 
the data presented by Genkin VM, who found that incubation and 
irradiation with a He-Ne red laser (638.2 nm) resulted in a drop in the 
level of plasma proteins due to charge alterations [20]. Aer proving 
the effect of each type of laser on different changes, and on this basis a 
comparison was made between the effect of (35 nm) and (650 nm) 
lasers. according to Tunér J, It is necessary to choose the best 
parameters, to get the best laser type for treatment. Due to the 
different wavelengths and laser power, the penetration depth varies 
[21]. 
According to Figure 6, a comparison was made of the effect of 375 
and 650 nm lasers on albumin concentration in human blood plasma. 
ere was a significant difference between the effect of the two types 
of lasers in time (5 and 10) minutes and there was no statistical 
significance in time (15 and 20) minutes ese results indicate that 
Low-Level Laser erapy (LLLT) has an effect on the concentration 
of human blood plasma proteins, which leads to a significant decrease 
in the concentration of blood proteins, both for total protein and 

albumin. is is explained by It was proved Al Musawi & Al-Gailani, 
that low-level laser changes some physical cellular properties the blood 
which led to a decrease in protein concentration [22]. 

CONCLUSION 
Plasma protein concentrations, including total protein and albumin, 
are significantly lowered by low-level lasers. is can be used to treat 
conditions associated with abnormal blood protein levels. In addition 
to variations in laser type and wavelength, variations in the extent to 
which proteins are depleted also exist. is highlights the significance 
of selecting and employing the optimal wavelength and laser settings 
for haematology treatment in order to optimise outcomes. 



© Oncology and Radiotherapy 17(12) 2023: 001-006 

-6 

RE
FE

RE
N

CE
S 1. Posten W, Wrone DA, Dover JS, Arndt KA, Silapunt S, et al. Low-level

laser therapy for wound healing: mechanism and efficacy. Dermatol
Surg. 2005; 31:334-340.

2. Maiman TH. Stimulated optical radiation in Ruby. Nature. 1960;
187:493-94.

3. Verma SK, Maheshwari S, Singh RK, Chaudhari PK. Laser in
dentistry: An innovative tool in modern dental practice. Natl J Maxillofac 
Surg. 2012;3(2):124- 32.

4. Gammill V, et al. Lasers, stem cells, and COPD. J Trans Med.
2010;8:16.

5. Mester E, Szende B, Tora JG. Effect of laser on hair growth of mice.
Kiserl Orvostud. 1967;19:628-631.

6. Huang YY, Chenet AC, Carroll JD, Hamblin RM. Biphasic dose response 
in low level light therapy. Dose Response. 2009;7:358-83.

7. Hamblin MR. Mechanisms of low level light therapy. Proc. SPIE.
2009; 6140:614001-1.

8. Sutherland JC. Biological effects of polychromatic light. Photochem
Photobiol. 2002;76:164-70.

9. Yahia MJ, Hasan JA, Musawi MS. Influence of DPSS laser radiation
with different power densities and exposure times on erythrocyte 
sedimentation rate–an in-vitro investigation. In: AIP Conference
Proceedings. AIP Publishing. 2020;2213. 

10
.

Al Musawi MS, Jaafar MS, Al-Gailani B, Ahmed NM, Suhaimi FM. Laser-
induced changes of in vitro erythrocyte sedimentation rate. Lasers 
Med Sci. 2017 Dec;32:2089-95.

11
.

Mathew J, Sankar P, Varacallo M. Physiology, Blood Plasma. In: 
StatPearls. Treasure Island [FL]: StatPearls Publishing; 2020.

12
.

Genkin VM, Novikov VF, Paramonov LV, Él'kina BI. Effect of low-intensity 
laser irradiation on state of blood proteins. Bull Exp Biol Med. 
1989;108(2):1127-1129.

13. Al Musawi MS, Al-Gailani B. In vitro biostimulation of low-power diode 
pumping solid-state laser irradiation on human serum proteins. Photobiomodul 
Photomed Laser Surg. 2020;38(11):667-672.

14. Hawkins D, Abrahamse H. Biological Effects of Helium-Neon Laser
Irradiation on Normal and Wounded Human Skin Fibroblasts. Photomed
Laser Surg. 2005;23.

15. De Souza Da Fonseca A, Presta GA, Geller M, De Paoli F, Valenc¸a SS.
Low-intensity infrared laser increases plasma proteins and induces oxidative
stress in vitro. Lasers Med Sci. 2012;27:211–217.

16. O’Farell PH. High resolution two-dimensional electrophoresis of proteins. J
Bio Chem. 1975;250:4007.

17. Wu X, Hu X, Hamblin MR. Ultraviolet blood irradiation: is it time to
remember ‘‘the cure that time forgot?’’ J Photochem Photobiol B Biol. 
2016;157:89–96.

18. Gutcher GR, Yen WM, Odell GB. The in vitro and in vivo photoreactivity
of bilirubin: I. Laser-defined wavelength dependence. Pediatr Res.
1983;17:120–123. 

19. Sbrana G, Migliorini MG, Vecchi C, Donzelli GP. Laser photolysis of
bilirubin. Pediatr Res. 1981;15:1517–1519.

20. Genkin VM, Novikov VF, Paramonov LV, El’kina BI. Effects of low-intensity 
laser irradiation on the state of blood proteins. Biull Eksp Biol Med.
1989;108:188–190.

21. Tunér J, Christensen PH. Low level lasers in dentistry. 2002, 263-283.

22. Al Musawi MS, Al-Gailani BT. ATP level in red blood cells improves by
altering the low-level DPSS laser irradiation condition. Appl
Nanoscience. 2023;13:1751. 

https://journals.lww.com/dermatologicsurgery/fulltext/2005/03000/low_level_laser_therapy_for_wound_healing_.16.aspx
https://journals.lww.com/dermatologicsurgery/fulltext/2005/03000/low_level_laser_therapy_for_wound_healing_.16.aspx
https://books.google.com/books?hl=en&lr=&id=_ac3BQAAQBAJ&oi=fnd&pg=PA134&dq=Stimulated+optical+radiation+in+Ruby&ots=ClZL1b6eVH&sig=eV1ibXPpN7b6JlMIcSBS519w_7g
https://journals.lww.com/njms/fulltext/2012/03020/laser_in_dentistry__an_innovative_tool_in_modern.3.aspx
https://journals.lww.com/njms/fulltext/2012/03020/laser_in_dentistry__an_innovative_tool_in_modern.3.aspx
https://link.springer.com/article/10.1186/1479-5876-8-16
https://journals.sagepub.com/doi/abs/10.2203/dose-response.09-027.Hamblin
https://journals.sagepub.com/doi/abs/10.2203/dose-response.09-027.Hamblin
https://www.spiedigitallibrary.org/conference-proceedings-of-spie/6140/1/Mechanisms-of-low-level-light-therapy/10.1117/12.646294.short
https://onlinelibrary.wiley.com/doi/abs/10.1562/0031-8655(2002)0760164BEOPL2.0.CO2
https://pubs.aip.org/aip/acp/article-abstract/2213/1/020028/889787
https://pubs.aip.org/aip/acp/article-abstract/2213/1/020028/889787
https://pubs.aip.org/aip/acp/article-abstract/2213/1/020028/889787
https://link.springer.com/article/10.1007/s10103-017-2340-5
https://link.springer.com/article/10.1007/s10103-017-2340-5
https://link.springer.com/article/10.1007/BF00840655
https://link.springer.com/article/10.1007/BF00840655
https://www.liebertpub.com/doi/abs/10.1089/photob.2020.4873
https://www.liebertpub.com/doi/abs/10.1089/photob.2020.4873
https://www.liebertpub.com/doi/abs/10.1089/pho.2005.23.251
https://www.liebertpub.com/doi/abs/10.1089/pho.2005.23.251
https://link.springer.com/article/10.1007/s10103-011-0945-7
https://link.springer.com/article/10.1007/s10103-011-0945-7
https://link.springer.com/article/10.1007/s10103-011-0945-7
https://www.sciencedirect.com/science/article/pii/S0021925819414968
https://www.sciencedirect.com/science/article/pii/S1011134416000117
https://www.sciencedirect.com/science/article/pii/S1011134416000117
https://www.nature.com/articles/pr198325
https://www.nature.com/articles/pr198325
https://www.nature.com/articles/pr19812212
https://europepmc.org/article/med/2804324
https://europepmc.org/article/med/2804324
http://www.laser.nu/lllt/Laser_therapy_%20in_dentistry.html
https://www.researchgate.net/profile/Mustafa-Al-Musawi-4/publication/351133149_ATP_level_in_red_blood_cells_improves_by_altering_the_low-level_DPSS_laser_irradiation_condition/links/61dca4265c0a257a6fdd548a/ATP-level-in-red-blood-cells-improves-by-altering-the-low-level-DPSS-laser-irradiation-condition.pdf
https://www.researchgate.net/profile/Mustafa-Al-Musawi-4/publication/351133149_ATP_level_in_red_blood_cells_improves_by_altering_the_low-level_DPSS_laser_irradiation_condition/links/61dca4265c0a257a6fdd548a/ATP-level-in-red-blood-cells-improves-by-altering-the-low-level-DPSS-laser-irradiation-condition.pdf



