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Abstract
This research investigate how red laser treatment affects individuals who have had chemotherapy’s ability to heal their wounds. The sixty 
individuals were split up into groups for treatment and control. On the third and fifth days, the treatment group had reduced signs of inflammation 
and enhanced recovery. The results point to possible advantages of red laser treatment for recovery after a cure. 60 patients were divided into 
30 therapy groups and 30 control groups to investigate the role of photo biomodulation therapy in wound healing. The therapy groups had 60 
seconds of light biomodulation therapy utilizing a 650 nm red laser at a dose of 3,5 J/cm2. The gingival index, prostaglandin E2, human defensin 2, 
and interleukin-1β levels in the laser-treated and control groups’ saliva were measured. The level of significance was set at p <0.05. The result of this 
study on day zero after curettage showed that subjects treated with 650 nm laser levels of prostaglandin E2, human defensin 2, and interleukin-1β 
remained essentially the same as the control group subjects without therapy. On the third and fifth days after curettage, subjects treated with 
650 nm laser showed lower levels of prostaglandin E2, human defensin 2, and interleukin-1β. They exhibited substantial differences from the 
control group subjects without therapy. The gingival index on post-curettage patients showed no significant differences between laser therapy 
and control groups on day zero but significantly differed on the third and fifth days. Photobiomodulation therapy with a red laser can help the 
healing of post-curettage subjects according to the analysis’ findings of the gingival index, prostaglandin E2, human defensin 2, and interleukin-1β.

Key words: post curettage wound healing, 650 nm red laser, photo biomodulation, pro-inflammatory mediator.

For citations: Wahyuningtya D.T., Astuti S.D., Widiyanti P., Setiawatie E.M., Guspiari K., Amir M.S., Arifianto D., Yaqubi A.K., Apsari A., Susilo Y., 
Syahrom A. Effect of photobiomodulation therapy with low level laser on gingival in post-curettage patients, Biomedical Photonics, 2024, vol. 13, 
no. 3, pp. 4–13. doi: 10.24931/2413–9432–2024–13–3 –4–13

Contacts: Astuti S.D., e-mail: suryanidyah@fst.unair.ac.id

Wahyuningtya D.T., Astuti S.D., Widiyanti P., Setiawatie E.M., Guspiari K.,  
Amir M.S., Arifianto D., Yaqubi A.K., Apsari A., Susilo Y., Syahrom A.

Effect of photobiomodulation therapy with low level laser on gingival in post-curettage patients

Резюме
Изучено влияние лазера, излучающего в красной области спектра, на способность к заживлению ран после химиотерапии. В 
исследовании участвовали 60 человек, которые были разделены на две группы: лечения и контрольная. Пациенты из группы лечения 
получали 60-секундную световую биомодуляционную терапию с использованием красного лазера с длиной волны 650 нм и световой 
дозой 3,5 Дж/см2. Были измерены десневой индекс, уровни простагландина E2, человеческого дефензина 2 и интерлейкина-1β в 
слюне пациентов из обеих групп. Принятый уровень значимости p<0,05. Результаты исследования после кюретажа показали, что 
у пациентов, получивших воздействие лазером с длиной волны 650 нм, уровни простагландина Е2, человеческого дефенсина 2 и 
интерлейкина-1β оставались практически такими же, как и у пациентов контрольной группы без терапии. На 3-й и 5-й дни после 
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Introduction 
Curettage is a type of periodontal therapy that makes 

use of a tool or hand instrument to remove plaque, 
classified deposits, and smooth cementum around 
degenerated teeth. This is because plaque and deposits 
combined with bacteria cause periodontal tissue 
damage and stimulate the inflammatory process in the 
gingival tissue, which can damage the alveolar bone and 
cause tooth mobility in severe cases. After curettage, the 
healing process is a series of natural processes that occur 
in body cells damaged by trauma or anatomical traces. 
This process begins somewhere between the second 
and fifth days after curettage therapy. A healthy vascular 
system will hasten to heal. If there is a bacterial infection 
in the process, the process will be delayed or will not 
occur at all. The increased dentistry using lasers over 
the last few decades has led to amazing technological 
advancements that can be used in dental care. The 
CO2, Neodymium: Yttrium-Aluminum-Garnet (Nd: YAG), 
and Erbium: Yttrium-Aluminum-Garnet (EYAG) lasers 
are the ones most frequently used to treat peri-dental 
illness (Er: YAG) [1]. During treatments like gingivectomy, 
curettage, and the elimination of melanin pigmentation, 
it is frequently utilized to remove calculus, simplify bone 
surgery, and lessen soft tissue injury [2]. In addition 
to providing an antiseptic effect on non-vascularized 
tissues (such as bone and dentin) and overcoming 
antibiotic resistance in subgingival biofilms, lasers are 
hypothesized to enhance decontamination during 
treatment [3,4].

Oral disorders like tooth decay, periodontitis, 
and gingivitis affect 3.47 billion people worldwide, 
causing non-fatal impairment. Patient assessment of 
treatment requirements and clinical results is crucial for 
maintaining oral health. Healthy living, including dental 
health, improves the quality of life, labour productivity, 
and learning capacity [5]. The absence of clinically 
detectable inflammation determines periodontal health 
and bacterial plaque plays a role in the development and 
maintenance of inflammation. Risk factors like diabetes, 

smoking, and hereditary variables can affect periodontal 
disease progression. Compliance with oral hygiene 
practices and periodontal maintenance can impact local 
bacterial infections [6].

The wound healing process consists of several 
phases from hemostasis, inflammation, cell movement, 
matrix- forming, and remodeling [7]. The wound healing 
process caused by periodontitis will differ from person 
to person, as many factors will influence the healing of 
wounds, including aging and medication use, tobacco 
use, and bacterial illnesses in which endotoxins can 
cause an extended rise of pro-inflammatory cytokines, 
interleukins-1β (IL-1β) and TNF-, thereby prolonging the 
inflammatory phase and other factors that can inhibit the 
wound healing process. Antibiotics are quite effective 
in the treatment of infections and can also prevent the 
onset of pain due to the wound healing process, even 
though the optimal dose has yet to be discovered [8].

Photo-biomodulation therapy (PBM) is a low-
intensity light irradiation therapy used for medical and 
dermatological conditions [9]. It involves ingestion of 
photon energy by body tissues’ natural chromophores. 
Near-infrared and red light are used for therapy in animals 
and patients, as haemoglobin and melanin absorb blue 
light at specific wavelengths [10].

Recent media interest has focused on photodynamic 
therapy (PDT), a minimally invasive therapeutic 
method, as a novel cancer treatment option. When a 
photosensitizer is exposed to certain light wavelengths, 
it combines with molecular oxygen to produce reactive 
oxygen species, which cause cell death in the target 
tissue [11]. Longer wavelengths of light (red and infrared) 
penetrate the tissue more effectively because the 
amount of light that is absorbed by the tissue reduces 
as the wavelength increases. The «network optical 
window» is the term for the 600 to 1200 nm wavelength 
range. The skin is more sensitive to light because the 
shorter wavelength (600 nm) penetrates less tissue and 
absorbs more energy. Longer wavelengths (850 nm) lack 
the energy to sufficiently create reactive oxygen species 

кюретажа у пациентов группы лечения наблюдались более низкие уровни простагландина Е2, человеческого дефензина 2 и 
интерлейкина-1β, чем в контрольной группе. Десневой индекс у пациентов после кюретажа не выявил существенных различий между 
группами лечения и контрольной группой в день лечения, но значительно отличался на 3-й и 5-й дни. В эти сроки в группе лечения 
наблюдалось уменьшение признаков воспаления и ускорение выздоровления. Результаты указывают на возможные преимущества 
лечения лазером, излучающим в красной области спектра, для восстановления после химиотерапии. Фотобиомодуляционная 
терапия красным лазером может способствовать процессам заживления у пациентов после кюретажа согласно результатам анализа 
десневого индекса, простагландина Е2, человеческого дефенсина 2 и интерлейкина-1β.
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and excite oxygen in the singlet state. The highest tissue 
permeability consequently occurs between 600 and 850 
nm [12].

The 405 nm and 649 nm diode laser has been 
demonstrated in aPDT15 and PBM investigations to 
expedite the proliferative process of wound healing 
following molar extraction based on the results of 
histological and immunohistochemical testing [1]. In 
a different study, ’bio stimulators’ were low-level lasers 
and light-emitting diodes (LEDs) with less power than 
surgical lasers. A sort of light therapy called photo-
biomodulation therapy (PBMT) encourages the growth 
of epithelial cells, an anti-inflammatory response, pain 
alleviation, and the prevention of scarring, all of which are 
necessary for wound healing [13]. Laser is a non-invasive, 
effective, safe, and inexpensive medical device based on 
aPDT and PBMT therapy for response accelerators for 
healing dental and oral diseases. Laser parameters and 
dose influence therapy results. Low-level laser therapy 
(LLLT) has short-term advantages in lowering pocket 
depth, but medium-term effects are not significant. 
Long-term benefits are unknown due to methodological 
weaknesses and a lack of studies [14]. Research on LLLT 
for wound healing continues [15].

Wound healing in the oral cavity involves repairing 
palate and gingival tissue without scar tissue, influenced 
by early inflammation, reduced immune mediators, 
fewer blood vessels, bone marrow-derived cells, 
quick re-epithelialization, and fibroblast proliferation 
[16, 17]. Microbial infection of the oral cavity is a 
common risk factor for periodontal disease, which 
can lead to gingival inflammation and if not treated 
promptly, may affect the periodontium in general 
[18]. Bacteria that cause gingival inflammation are 
Streptococcus, Haemophilus and Neisseria species [8]. 
Aggregatibacter actinomycetemcomitans, Tannerella 
forsythia, Porphyromonas gingivalis, Campylobacter 
rectus, Prevotella intermedia, and Selenomonas species are 
among the most prevalent subgingival bacterial species 
[11,19]. The duration of the natural wound healing 
process is mainly caused by both local and systemic 
disorders [20].

Local and systemic factors, such as poor blood flow, 
infection, and foreign substances, affect wound healing. 
To accelerate healing, therapeutic mechanisms like 
photo-biomodulation laser therapy and non-invasive 
approaches are needed. This study aims to determine 
the method of laser diode therapy and the irradiation 
time in root canal treatment.

Materials and Methods
Ethical Approval
The Ethics Committee of the Faculty of Dentistry at 

Airlangga University has accepted this study with the 
ethical number [551/HRECC.FODM/IX/2021].

Light Source
LLLT is a therapeutic advance that uses low-level 

infrared light spectrum lasers. The effect is related to tissue 
bio-stimulation, with photoelectric, photo energetic, and 
photochemical reactions eliciting a therapeutic response 
[21]. Photo biomodulation, on the other hand, uses a 650 
nm-wavelength diode laser to induce a quicker healing 
process, as well as to reduce pain and inflammation by 
stimulating the cell’s response to light. The diode laser 
spectrum and power were tested with the Jasco CT-10 
and Thorlabs S140C chromate detectors. The results of 
laser characterization showed that the laser spectrum 
was 650 ± 0.05 nm, the power value was stable at 12.02 
± 0.01 mW, and the beam area was 0.20 ± 0.03 with a 
stable temperature of 32 °C during therapy. Therapy was 
carried out at a distance of 1 cm from the wound with an 
energy density of 3.5 J/cm2 and a long exposure time of 
60 seconds.

Treatments
The study involved 60 patients from the Dental and 

Oral Hospital’s Periodontology section, divided into 30 
therapy and control groups. The therapy group received 
a 650-nm red laser photo biomodulation therapy for 
60 seconds, followed by curettage. Saliva samples were 
collected and transferred to ELISA plates. The samples 
were then blocked with 10% ovalbumin and 100 mL of 
hBD-1 mouse monoclonal antibody. The study aimed to 
understand the effects of laser therapy on gingival and 
salivary index in patients with periodontal cancer. 

The study focuses on the characterization of a 650 
nm diode laser used for photo biomodulation therapy, 
with the control group not receiving any treatment. 
The second phase is an experimental study examining 
the impact of specific factors on other variables. This 
study looked at gingival index and pro-inflammatory 
mediators in response to different types of therapy, 
specifically the administration of 650 nm diode laser 
photo biomodulation therapy and wound healing with 
antibiotics, in order to assess the level of effectiveness of 
the red-light diode laser or its effect on the tissue wound 
healing process in post-curettage patients. The test 
group patients underwent conventional non-surgical 
treatment associated with a laser irradiation session to 
eliminate the bacterial biofilm from the root surface and 
stop the inflammatory process. Prostaglandin E2 (PGE2), 
interleukin-1β (IL1β), and human beta defensin 2 (HBD2) 
concentrations were evaluated using the enymed-linked 
immunosorbent assay and the gingival index.

Enzyme-Linked Immunosorbent Assay (ELISA) 
Testing

By dilution, 120 l of Standard Solution into 120 l 
of standard diluent was used to create the standard 
and wash buffer. In deionized or distilled water, the 
wash buffer was diluted with 15 ml of the wash buffer 
concentrate before being mixed with 300 ml of water. 
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The sample well plate and standard well (not the blank, 
control well) each received 50 l of the standard, 40 l of 
the sample, 10 l of anti-PGE2 antibody (or anti-IL1β 
antibody or anti-Human antibody defensins 2), and 50 
l of streptavidin-HRP. The wells were sealed with sealer 
and incubated for 60 minutes at 37 °C before being 
rinsed three times with wash buffer. The next step is to 
add 50 l of each of the following solutions to each well: 
50 liters each of the substrate solutions A and B, 10 
minutes of incubation at 37°C, and 50 l of stop solution 
(blue color will turn yellow). An Elisa reader operating at 
a wavelength of 450 nm was used to measure the optical 
density (OD) following the addition of the Stop Solution. 
Fig. 1 shows the diluting procedure for the sample.

Measurement of Gingival Index
Starting points included the third and fifth days 

after curettage, as well as the zero-day before and 
after, for dental index testing. A gingival index score of 
post-curettage research subjects on day zero, third and 
fifth following laser therapy is how the gingival index 
examination was done. The gingival index (GI), a metric 
developed by Leo and Stillness, is employed to evaluate 
the presence and degree of gingivitis in a community, 
group, or person. The following criteria were used to 
determine the gingival state and the gingival index 
score: 0 indicates normal gingiva, 1 indicates a mild 
inflammation with mild discoloration and mild edoema 
but no bleeding on probing, and 2 indicates a significant 
inflammation with redness, edoema, and glossy skin; 
bleeding on probing. 3 = significant redness, edoema, 
ulceration, and a propensity for spontaneous bleeding; 
severe inflammation.

Data Analysis
This study gathered information on the gingival index, 

proinflammatory markers such as PGE2, IL 1β, and HBD-
2, as well as instrumentation tests using a diode laser. 
The Kolmogorov-Smirnov test was used to determine 
whether the data were normally distributed. Individual 
sample T-Test can be used to do statistical analyses if 
the data are regularly distributed. The interval/ratio 
data scale, unpaired independent data groups, normal 
distribution of group data, and the absence of outliers 
in group data are necessary preconditions for using the 
independent sample T-Test.

Results
IL 1β protein testing was conducted to monitor 

inflammation during the wound healing process, both 
before extraction (day 0) and after extraction (day three 
and day five post-wound occurrence). In general, the 
observation results indicated a decrease in the levels of 
IL 1β. The normality test, performed using Kolmogorov-
Smirnov, demonstrated that the data exhibited a 
normal distribution for the control group (without 
photobiomodulation therapy) with a significance level 

(α) of 0.300, while for the photobiomodulation therapy 
group, it was 0.115. Table 1 shows that post-extraction 
on day 1, day 3, and day five significantly impacted 
IL 1β levels (p < 0.05). All control group subjects 
exhibited higher IL 1β levels when compared to the 
photobiomodulation therapy group.

Enzyme-linked immunosorbent assay PGE2 test 
results

PGE2 protein levels fell from day zero to day five, which 
are significant mediators in the etiology of periodontitis 
and indications of inflammation in the healing phase of 
wounds. The independent T-Test was used to compare the 
PGE2 levels in the control and treatment groups to see if 
there were any variations in the mean values between the 
two unrelated sample groups. On the first, third, and fifth 
days, T-Tests were performed on all data collected in the 
control and treatment groups. On the first, third, and fifth 
post-curettage days, the mean PGE2 values in the control 
and treatment groups are displayed in Table 1.

PGE2 levels were measured in post-curettage 
subjects using the expression test, and the results 
showed greater levels in the laser therapy group but no 
statistically significant difference from the control group. 
The levels of PGE2 were lower in the laser therapy group 
on the first, third-, and fifth days following curettage, 
which was substantially different from the levels in the 
control group. Figure 2 shows visually the amounts of 
prostaglandin E2 at the zero, first, third-, and fifth-days 
post-curettage in patients.

Рис. 2. Уровни простагландина Е2 в контрольной группе и 
группе лечения. 
Fig. 2. Prostaglandin E2 levels against the control and therapy 
groups.
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Fig. 2. Prostaglandin E2 levels against the control and therapy groups 

 

 
Enzyme-Linked Immunosorbent assay test results in Human defensin 2 

Human defensin 2 protein levels, crucial for wound healing, decreased from day zero 

to day five, indicating a decline in pathogenic bacteria colonization in the oral cavity. The 

amount of human defensin 2 proteins in the control and therapy groups were compared using 

the Independent T-Test to determine the average difference between the two groups of 

unrelated samples. T-Tests were run for the control and treatment groups on the first, third, and 

fifth days. Table 2 shows the distribution of the mean values of human defensin 2 in the control 

and treatment groups in post-curettage patients on the zero, first, third, and fifth days after 

curettage. 

 

Таблица 2 

Рис. 1. Методика стандартного разведения.
Fig. 1. Standard dilution.
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as PGE2, IL 1β, and HBD-2, as well as instrumentation tests using a diode laser. The 
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the independent sample T-Test. 
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Enzyme-Linked Immunosorbent assay test results in 
Human defensin 2

Human defensin 2 protein levels, crucial for wound 
healing, decreased from day zero to day five, indicating 
a decline in pathogenic bacteria colonization in the oral 
cavity. The amount of human defensin 2 proteins in the 
control and therapy groups were compared using the 
Independent T-Test to determine the average difference 
between the two groups of unrelated samples. T-Tests 
were run for the control and treatment groups on the 
first, third, and fifth days. Table 2 shows the distribution 
of the mean values of human defensin 2 in the control 
and treatment groups in post-curettage patients on the 
zero, first, third, and fifth days after curettage.

Based on the test results, the therapy group’s 
expression of Human Defensin 2 had higher levels on 
day zero of the wound-healing process in post-curettage 
individuals, but it was not statistically different from the 
control group. On the first, third, and fifth days, there 
was a substantially different expression of defensin 2 in 
the 650 nm red laser therapy group compared to the 
control group. Human Defensin 2 levels in post-curettage 
patients are depicted graphically in Figure 3 at zero, first, 
third-, and fifth days following curettage. 

Enzyme-Linked Immunosorbent assay test results 
Interleukin-1β

Measurements of interleukin-1β levels revealed a 
decrease from day zero to day fifth. Then the results of 
assessing interleukin-1β protein levels in the control and 
therapy groups were compared using the Independent 

T-Test to determine the average difference between the 
two groups of unrelated samples. T-Tests for the control and 
treatment groups were run on the first, third, and fifth days. 
Table 3 displays the distribution of interleukin-1β in the 
control and treatment groups for post-curettage patients 
on the zero, first, third, and fifth days after curettage.

According to the test results, the therapy group’s post-
curettage subjects had greater levels of interleukin-1β at 
day zero of the wound healing process than the control 
group, although this difference was not significant 
(p=0.127). On day first (p=0.043), third (p=0.029), and fifth 
(p=0.027), interleukin-1β expression in the 650 nm red 
laser treatment group was substantially different from 
that of the control group. Human Defensin 2 levels in post-
curettage patients are depicted graphically in Figure 4 at 
zero, first, third-, and fifth days following curettage.

Таблица 1
Работа тока у больных с признаками воспаления кист поджелудочной железы и без признаков воспаления 
кист поджелудочной железы 
Table 1
Electric current work in patients with signs of inflammation of pancreatic cysts and without signs of inflammation 
of pancreatic cysts

Дни
Days

Группа
Group N Значение

Average SD
Независимый 

Т-тест
Independent  

T Test

0

Контроль
Control 30 444.17 10.54

p = 0.277
Лечение
Therapy 30 447.20 10.85

1

Контроль
Control 30 521.13 36.79

p = 0.030*
Лечение
Therapy 30 492.20 26.86

3

Контроль
Control 30 495.93 36.78

p = 0.031*
Лечение
Therapy 30 369.77 36.90

5

Контроль
Control 30 481.73 40.02

p = 0.001*
Лечение
Therapy 30 343.13 22.33

*Различия статистически значимы
*There is a different meaning

Рис. 3. Сравнение уровней дефензина 2 человека в контроль-
ной группе и группе лечения в период с 0-го по 5-й дни. 
Fig. 3. Comparison of Human defensin 2 levels against the control 
and therapy groups on zero-day to the fifth day.

 

 
 

Based on the test results, the therapy group's expression of Human Defensin 2 had 

higher levels on day zero of the wound-healing process in post-curettage individuals, but it was 

not statistically different from the control group. On the first, third, and fifth days, there was a 

substantially different expression of defensin 2 in the 650 nm red laser therapy group compared 

to the control group. Human Defensin 2 levels in post-curettage patients are depicted 

graphically in Figure 3 at zero, first, third-, and fifth days following curettage.  
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лечения в период с 0-го по 5-й дни 

Fig. 3. Comparison of Human defensin 2 levels against the control and therapy groups on 

zero-day to the fifth day 

 
Enzyme-Linked Immunosorbent assay test results Interleukin-1β 

Measurements of interleukin-1β levels revealed a decrease from day zero to day fifth. 

Then the results of assessing interleukin-1β protein levels in the control and therapy groups 

were compared using the Independent T-Test to determine the average difference between the 

two groups of unrelated samples. T-Tests for the control and treatment groups were run on the 

first, third, and fifth days. Table 3 displays the distribution of interleukin-1β in the control and 

treatment groups for post-curettage patients on the zero, first, third, and fifth days after 

curettage. 
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Gingival Index Test Results
The gingival index examination was conducted on 

day zero, with further assessments after three days. The 
condition index was calculated using measurements of 

fluid discharge, color, shape alterations, acute bleeding, 
and bleeding time. The study found that the control and 
therapy groups had mildly inflammatory gingival health 
on day zero, with the treatment group experiencing 

Таблица 2 
Сравнение результатов независимого выборочного Т-теста для уровней человеческого дефенсина 2  
с контрольной группой и группой лечения в 1-й, 3-й и 5-й день после кюретажа
Table 2
Comparison of the results of the Independent Sample T-Test for levels of Human defensin 2 against the control 
group and the therapy group on day first, day third, and day fifth after curettage

Дни
Days

Группа
Group N Значение

Average SD
Независимый 

Т-тест
Independent  

T Test

0

Контроль
Control 30 1647.70 38.60

p = 0.687
Лечение
Therapy 30 1680.83 73.58

1

Контроль
Control 30 1864.77 32.51

p = 0.000*
Лечение
Therapy 30 1727.30 85.09

3

Контроль
Control 30 1843.60 38.79

p = 0.018*
Лечение
Therapy 30 1664.80 32.62

5

Контроль
Control 30 1709.00 43.12

p = 0.001*
Лечение
Therapy 30 1503.63 88.49

*Различия статистически значимы
*There is a different meaning

Таблица 3 
Сравнение результатов независимого выборочного Т-теста уровней интерлейкина-1β с контрольной группой 
и группой терапии на 0-й, 1-й, 3-й и 5-й дни после кюретажа
Table 3
Comparison of the results of the Independent Sample T-Test of interleukin-1β levels against the control group and 
the therapy group on the zero, first, third, and fifth days after curettage

Дни
Days

Группа
Group N Значение

Average SD
Независимый 

Т-тест
Independent  

T Test

0

Контроль
Control 30 1822.20 41.38

p = 0.127
Лечение
Therapy 30 1811.53 51.00

1

Контроль
Control 30 2223.97 88.53

p = 0.043*
Лечение
Therapy 30 1904.20 60.66

3

Контроль
Control 30 2086.90 91.59

p = 0.029*
Лечение
Therapy 30 1801.83 53.29

5

Контроль
Control 30 2000.30 87.03

p = 0.027*
Лечение
Therapy 30 1774.07 48.65

*Различия статистически значимы
*There is a different meaning
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severe inflammatory health. On day 3, the control 
group deteriorated, while the treatment group showed 
moderately inflammatory health, with an average score 
of 1. The treatment group had a lower gingival index 
score of 0.07 on the fifth day, compared to the control 
group’s average gingival score of 0.4, which showed that 
both groups were in good health. Figure 5 depicts the 
evaluation of the gingival index in the laser treatment 
and control groups on the first, second, third-, and fifth 
days following curettage.

The average number of gingival indices varies, as 
seen in Figure 9, but the shape and distribution of the 
data are the same. The median difference’s significance 
is not evident. Since the Gingiva Index measurement in 
the control and therapy groups contains interval data, 
the Mann-Whitney U method is utilized for the Non-
Parametric Test. The findings of the Mann-Whitney U test 
in Table 4 indicate that there is a different interpretation 
of the gingival index on the zero, first, third-, and fifth days 
following curettage in the control group compared to the 
treatment group in post-curettage patients (p < 0.05).

Discussion
Photobiomodulation therapy (PBMT) is a therapeutic 

approach using low-level infrared light spectrum lasers 
to stimulate tissue [22]. It works by absorbing photons 
by molecular photo acceptors or chromophores [23]. 
Effective tissue penetration occurs between 650 and 1200 
nanometers, with absorption and scattering stronger in 
the blue section [24]. Most LLLT in animals and patients 
uses red light and near-infrared [25].

Рис. 4. Сравнение уровней интерлейкина-1β в контрольной 
группе и группе лечения в период с 0-го по 5-й дни. 
Fig. 4. Comparison of interleukin-1β levels against the control and 
treatment groups on zero-day to the fifth day.

Рис. 5. Сравнение показателей десневого индекса в кон-
трольной группе и группе лечения . 
Fig. 5. Comparison of gingival index scores in the control group 
and the therapy group.

 

 
 

and fifth (p=0.027), interleukin-1β expression in the 650 nm red laser treatment group was 

substantially different from that of the control group. Human Defensin 2 levels in post-

curettage patients are depicted graphically in Figure 4 at zero, first, third-, and fifth days 

following curettage. 
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day to the fifth day 
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and therapy groups had mildly inflammatory gingival health on day zero, with the treatment 
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the treatment group showed moderately inflammatory health, with an average score of 1. The 
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groups on the first, second, third-, and fifth days following curettage. 
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Fig. 5. Comparison of gingival index scores in the control group and the therapy group 

 

The average number of gingival indices varies, as seen in Figure 9, but the shape and 

distribution of the data are the same. The median difference's significance is not evident. Since 

the Gingiva Index measurement in the control and therapy groups contains interval data, the 

Mann-Whitney U method is utilized for the Non-Parametric Test. The findings of the Mann-

Whitney U test in Table 4 indicate that there is a different interpretation of the gingival index 

on the zero, first, third-, and fifth days following curettage in the control group compared to 

the treatment group in post-curettage patients (p < 0.05). 

 
Таблица 4 

Результаты U-теста Манна-Уитни на 0-й, 1-й, 3-й и 5-й дни после кюретажа 

Table 4 
Mann-Whitney U test results on zero, first, third, and fifth days after curettage 
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Таблица 4 
Результаты U-теста Манна-Уитни на 0-й, 1-й, 3-й и 5-й дни после кюретажа
Table 4
Mann-Whitney U test results on zero, first, third, and fifth days after curettage

Дни
Days

Группа
Group N Значение

Average
Критерий 

Манна-Уитни
Mann-Whitney U

0

Контроль
Control 30 0.57

p = 0.573
Лечение
Therapy 30 0.73

1

Контроль
Control 30 3.00

p = 0.000*
Лечение
Therapy 30 2.63

3

Контроль
Control 30 1.53

p = 0.001*
Лечение
Therapy 30 1.00

5

Контроль
Control 30 0.40

p = 0.002*
Лечение
Therapy 30 0.07

*Различия статистически значимы
*There is a different meaning
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This study aims to expedite healing and reduce pain 
and inflammation using photo biomodulation therapy 
using a diode laser with a characterization wavelength of 
649 ± 0.05. The red laser light’s energy and wavelength are 
12.02 ± 0.01 mW at 650 nm [26]. The low-power dose of 3.5 
J/cm2 is crucial for the therapy, and the laser diode power 
characteristic test ensures maximum power stability at 60 
seconds. The therapy is suitable for patients with various 
conditions [27]. Periodontal disease, causing tooth loss in 
adults, is primarily caused by bacterial buildup near teeth. 
Gingivitis and periodontitis are two types. Root planning 
and scaling are interconnected processes [28].

 Curettage is a periodontal treatment that involves 
a change in microbiota and decreased inflammation. 
If inflammation persists, curettage can be performed. 
The depth of periodontal pockets can be significantly 
increased, depending on the damage. With proper care 
and maintenance, most patients can regain a 4 mm to 
5 mm pocket depth. The study involved 60 patients, 
with 30 in the therapeutic group and 30 in the control 
group. After curettage treatment, the therapeutic group 
received red laser irradiation on the first day, followed by 
the control group on the third and fifth days. Samples 
were collected at each visit.

The collected samples were then tested for PGE2, IL-1β, 
and HBD-2 levels using an ELISA kit with 96 well plates. The 
ELISA kit used in this study has a sensitivity of 1.28ng/L for 
PGE2, 10.07 pg/mL for IL-1β, and 5.31 ng/L for HBD-2. One 
of the immunological techniques that aim to determine 
or measure levels of protein expression activity/response 
and immune reaction status from individual reactions/
immune responses is the ELISA technique [30].

Wound healing involves fibrosis and regeneration, with 
fibrosis replacing damaged tissue with connective tissue [11, 
31]. Laser biomodulation therapy enhances phagocytosis 
and lysosomal activity, activating Cytochrome Oxidase 
C and triggering downstream signaling cascades that 
promote protein synthesis, anti-inflammatory reactions, 
antioxidants, and cell proliferation [32].

Prostaglandin E2, a pro-inflammatory mediator, 
promotes the synthesis of inflammatory substances, 
particularly in periodontitis, particularly IL-1β [33]. 
Periodontitis patients have higher PGE2 levels, which 
can be blocked with anti-inflammatory medications to 
slow disease progression and reduce bone resorption, 
with faster decline in therapy groups [34]. Then the levels 
of PGE2, IL-1β, and HBD-2 in the samples were assessed 
using an ELISA kit with 96 well plates. The ELISA kit used 
in this study has a sensitivity of 1.28 ng/L for PGE2, 10.07 
pg/mL for IL-1β, and 5.31 ng/L for HBD-2. 

The ELISA technique assesses immune response 
status and protein expression activity. The study found 
that IL-1β concentration in gingival crevicular fluid (GCF) 
decreased after non-surgical periodontal therapy [35]. 
Laser phototherapy inhibited IL-1β production, affecting 

wound healing [36]. The study found differences in IL-1β 
protein levels during post-cartage wound healing using 
red laser photo biomodulation therapy at a 650 nm 
wavelength. The therapy group showed a faster decline 
than the control group [37].

The study shows that red laser photo biomodulation 
therapy significantly enhances wound healing in post-
curettage patients, with a lower gingival index and faster 
decline in inflammation compared to the control group, 
indicating a positive healing effect [38]. Laser therapy 
wavelengths, particularly 600-700 nm, can stimulate 
cell proliferation and differentiation, regenerate tissue, 
reduce inflammation, and alleviate pain in chromophore 
cells [39]. The study demonstrates that red laser photo 
biomodulation therapy at 650 nm can accelerate wound 
healing in post-cursed patients, with significant reductions 
in test parameters [40]. This therapy accelerates fibroblast 
proliferation, which produces collagen and influences 
the epithelialization process, ultimately determining the 
outcome of wound healing [41].

According to the findings of statistical tests, there 
was a difference in post-curettage wound healing time 
between patients receiving photo biomodulation therapy 
and patients who did not receive photo biomodulation 
therapy with a probability value (p-value) of 0.05 in each 
pro-inflammatory mediator test (IL-1β, PGE2, and hB-2) 
and gingival index studies. If the P value is less than 0.05, 
the result is considered statistically significant. This value 
indicates that there is substantial evidence against the 
null hypothesis. As a result, the researcher discards the 
alternative hypothesis in favor of the null hypothesis. 
In comparison to patients who didn’t get laser therapy, 
post-curettage patients who received a 650 nm diode 
laser showed faster-wound healing, according to the null 
hypothesis.

Conclusion
The findings of this study showed that levels of 

prostaglandin E2, human defensin 2, and interleukin-1β 
in participants treated with a 650 nm laser on the first day 
after curettage were not statistically different from those 
in the control group of subjects who received no therapy. 
On the third and fifth day after curettage, subjects treated 
with 650 nm laser showed lower levels of Prostaglandin 
E2, Human Defensin 2, and interleukin-1β and were 
distinct from the control group subjects without therapy. 
The results of the measurement of the gingival index on 
post-curettage patients on day zero showed that there 
was no significant difference between the control group 
and the laser therapy group, while on the third and fifth 
days there was a significant difference in the gingival 
index. Based on the examination of the gingival index, 
prostaglandin E2, human defensin 2, and interleukin-1β, 
photo biomodulation therapy with a red laser can aid in 
the healing of post-curettage individuals.
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