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Abstract

This research is aimed to look at the existing literature on the effects of photobiomodulation (PBM) on a variety of medical illnesses with a
high severity rate. Photobiomodulation, also known as non-thermal laser treatment, is an approaching field in the technology of medicine
that involves exposing tissues to precise wavelengths of light to generate therapeutic effects. Photomedicine is based on the outcomes of
coherent and noncoherent visible light on cells and tissues, like low-level lasers and light-emitting diodes (LEDs). This therapy method has
an impact on cell function, proliferation, and migration, as well as tissue regeneration. Thus, this therapy's mechanism is particularly effective
in displaying favorable benefits in neurological, pulmonary, inflammatory, dermatological, and wound healing illnesses and oncology. Using
the biphasic dose-response technique, each ailment is addressed with a specific type of laser and within a defined wavelength range to
produce the required effect of the therapy.
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INTRODUCTION

Photobiomodulation therapy is a treatment which involves a source of light that requires non-ionizing light rays within the
visible and near-infrared range, for-instance LASERS is defined as light amplification by stimulated emission of radiation,
LEDs i.e., light-emitting diodes, and broadband light. Autogenous chromophores induce photophysical and non-radiative
processes at varying biological scales in the following non-thermal mechanism.

Photobiomodulation therapy (PBMT) is a therapy using red or near-infrared (NIR) light that heals, restores, as well as promotes
various physiological mechanisms, as well as cures the repairable harm caused by injury or disease. The application of a non-
ionized type of light, such as LASER and LED from the visible (400 — 700 nm) to the infrared (700 — 1100 nm) spectrum, is a
non-pharmaceutical and non- radiative intervention[1]. PBMT was first introduced in the late 1960s as 'low-level light therapy
or LLLT, for tissue repair and pain reduction in a variety of orthopedic diseases[2]. PBMT is commonly used to treat
musculoskeletal problems including lumbar region pain, however, the imposed mechanism according to which PBMT reduces
pain severity and impairment in such patients is uncertain[1]. PBMT can stimulate cell proliferation and differentiation in stem
cells. Laser treatment is a non- invading treatment that helps in relieving pain and inflammation while also promoting faster
healing and tissue restoration. These qualities have been used to treat a variety of illnesses and ailments, including diabetes,
brain injury, spinal cord injuries, dermatology-related issues, and dental exasperation[3].

According to what is currently known in the scientific literature, the underlying concepts that govern photobiomodulation
(PBM) treatment are quite simple. The delivery of a therapeutic dosage of light to defective or malfunctioning tissue causes a
biological response mediated by mitochondrial processes, according to the agreement[4]. PBM/LLLT differs from other light-
based therapies in that it does not degrade the skin and has no heating impact. It also varies from photodynamic treatment
(PDT), which uses light to activate exogenously supplied chromophores, resulting in the generation of harmful reactive oxygen
species (ROS). PBM has a wide range of uses, from pain management to supporting the rehabilitation of tendon injuries, neural
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injuries, osteoarthritis, and wound repairing, owing to its non-invasive nature[5]. PBMT works on a biphasic exposure-response
mechanism that involves low amounts of light that stimulate the brain while a high amount of rays block it.

Lasers with wavelengths normally varying between 600- 700 nm and 780-1100 nm, with irradiance or power density, generally
ranging from 5 mW cm2 to 5 W cm2 are used. This form of irradiation is either uninterrupted wave or interrupted light with a
fairly low-density beam (0.04 to 50 J cm2), yet the product power varies from 1 mW to 500 mW to avoid heating
consequences[5].

EFFECTS OF PHOTOBIOMODULATION THERAPY

Maintaining the Integrity of the Specifications Photobiomodulation is currently widely employed as a therapy or rehabilitation
for a variety of illnesses. The primary essential mechanism found in therapy is the stimulation of the cytochrome C complex. It
then stimulates the electron chain transport, resulting in a large increase in adenosine triphosphate (ATP) synthesis, as well as
increased stimulation of nitric oxide (NO) and control of reactive oxygen species (ROS) and cell regeneration.

Brain Photobiomodulation therapy: PBMT is used in the treatment of neurological as well as psychological disorders such as
brain trauma injury, stroke, Parkinson's disease, dementia, depression, and anxiety. Photobiomodulation (PBM) treatment has
been developed as a novel approach to improving brain function by stimulating neural activity. This light-based technique
includes exposing brain tissue to a modest emittance of light (varying from 1 to > 20 J/cm2) with wavelengths fluctuating
between red and NIR (600 and 100 nm) using a variety of light delivery methods[6].

PBMT related to oncology: complications of treatment of oral cancers are very challenging, and oral mucositis (OM) is one of
them. PBMT is now the most preferred technique in the prophylaxis of OM in patients with cervical cancer who are receiving
chemoradiotherapy (CRT) and in recipients undergoing transplantation of stem cells, receiving high-dose cytoreductive drugs
PBM is also effective for the treatment of soft tissue death and therapy- induced bone necrosis in cases with cervical cancer. It
has also been suggested that PBM might be used to treat dry mouth, allotriogeustia, radiodermatitis, post- RadiationTherapy
fibrosis, chronic oral graft-versus-host disease (GVHD), and mammary gland carcinoma associated lymphedema[7]. There are
some contradictory statements regarding the proliferation of several malignant cells with the use of PBMT in cancer. It was
reported that a particular type of laser and its significant range of wavelength was successful in preventing complications and
inhibiting the growth of malignant cells.

LLLT in wound healing: It is broadly acknowledged that wounds have a biphasic exposure-response to single or multiple
wavelengths, which can be used to sterilize the injured area, kill tumor cells, encourage remarkably quicker healing of huge
chronic venous wounds caused due to diabetes, sports abuses, reduce ache in arthritic inflamed joints, the posterior trunk and
cervical, reduce swelling by growing the number of fibroblasts, myofibroblasts, and wound desquamation, and to reduce
inflammation by raising the population of fibroblasts, myofibroblasts. Wavelengths between 500 and 700 nm are effective for
outermost tissue injuries, whereas wavelengths ranging from 800 to 1000 nm are beneficial for underlying deep tissue
damage[8].

Photobiomodulation for managing inflammation: PBM has the ability to boost antioxidant defenses and lower oxidative stress.
By suppressing cyclooxygenase 2 and thereby reducing PGE2 markings in cell culture, PBMT can control inflammation [9].
PBM was demonstrated for activation of NF-kB in typical quiescent cells, whereas erythrogenic levels were reduced in activated
inflammatory cells[10]. The connection between the light emitted and photoreceptors found in mitochondria in various tissues
is how PBMT works[11]. Hence this mechanism helps in the reduction of inflammation along with pain relief.

Effect of PBMT on hair cells: PBM has recently been discovered to increase the production of ligands in the Wnt/B-catenin
route, that is implicated in the commencement of hair follicle maturation and evolution[12].PBMT is hypothesized to extend
the anagen and prevent an early transformation into catagen in hair regrowth. PBMT devices, when used to promote hair
regrowth, use wavelengths that can penetrate underlying tissue, often in the 600 to 700 nm range[13]. The following are the
several types of low-level laser therapy devices: (a) stationary hoods, (b) handy combs or brushes, (c) headbands, and (d) caps
or helmets[12]. It is based on the dose-response feature. At the above-mentioned wavelength, it shows a hair growth effect
whereas it has anomalous effect on hair follicles which is used in hair removal treatment.

Effect of PBM on COVID-19: Immune system damage results in cytokine release syndrome, which progresses to acute
respiratory distress syndrome (ARDS) in severe COVID-19 patients [14]. PBM is an alternate technique for treating
regionalized inflammation that promotes tissue regeneration while also reducing inflammation and pain. PBM has the ability
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to alter cellular and molecular metabolism, signaling, inflammation, and the release of chemical messengers. Because they
project great capability to improve the local regulation of immune feedback, they have demonstrated promising benefits in
decreasing acute pulmonary inflammation. As a result, PBM could be a useful therapeutic option for COVID-19 patients with
ARDS. PBM has been shown to have anti-inflammatory and regenerative benefits in the management of allergic bronchitis,
upper airway injuries, periodontal inflammation, and oral ailments. The rate of neutrophil activation and apoptosis is inversely
related to the severity of the disease. PBM dramatically reduced neutrophilic migration to lung tissue, resulting in a reduction
in disease severity[15].

A. Use of photobiomodulation therapy in dermatology: Despite widespread criticism, nonthermal laser treatment has evolved
as a well-developed method for providing non-invasive body contouring. Cellulite is an unsightly ailment that affects the
majority of post-adolescent females. The efficacy of a green 532 nm non-thermal laser device for enhancing the impression of
cellulite in the thighs and buttocks. Dermatophytes, yeasts, and non- dermatophyte fungi cause onychomyecosis, a nail infection.
The effect of non-thermal lasers on human neutrophils may be responsible for their favorable effect in the management of
onychomycosis. In this scenario, a double-diode laser modality having wavelengths of 635 nanometres and 405 nanometres is
employed to provide efficient results[16-25].

FUTURE PERSPECTIVE

Photobiomodulation therapy (PBMT) appears to have therapeutic merit in the treatment of skin and mucosal wounds, according
to new research. Because of future applications in tissue engineering, stem cells have piqued researchers' curiosity. Irradiating
stem cells with low-level laser therapy, also known as Photobiomodulation Therapy (PBMT), which causes the stimulation of
intracellular and extracellular chromophores and the beginning of cellular signalling, has recently shown to boost multiplication.
There has also been an incredible surge in evidence about the effectiveness of PBMT for improving performance and expediting
post-exercise recovery in recent time [26-45].

SUMMARY

As previously stated in this section, photobiomodulation is a commonly utilized modality for treating diseases such as
musculoskeletal conditions, inflammatory conditions, and dermatological conditions, as well as preventing and curing some
diseases' consequences like post-cancer effects of chemotherapy. It has shown significant results in all such conditions though
the exact mechanism was inadequate. It is a non-thermal mechanism that produces a low risk of complications. It modulates
pro-inflammatory cytokines to reduce inflammation and results in pain relief. In the above article, various effects of LLLT are
mentioned which describes its efficacy on the given conditions.

Evidence was previously disputed due to a paucity of studies and shards of verifications on the success of PBMT on pain
reduction. In comparison to pharmaceutical therapies, recent researches show that non-pharmacological approaches like LLLT
have reduced rates of post-therapy problems. Photobiomodulation has even been recommended as a medicine equivalent due
to its vast spectrum of positive and non-invasive effects. With the growing body of evidence and study on the subject, LLLT
will soon be employed as the primary treatment for a wide range of illnesses.
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