PhotoTherapy
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How does
phototherapy work?
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| Characterization of the Muscle Electrical Properties in Low Back
/ Pain Patients by Electrical Impedance Myography
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Hsieh,Chin-Sung Hsiao,Tai-Ping Sun ,Hsiu-Li Shieh,Kang-Ming Chang

Published: April 22, 2013

https://doi.org/10.1371/journal.pone.0061639

Conclusion

Electrical Impedance Myography is a promising
technique for assessing muscle-strained acute
Lower back pain.
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Electrical impedance behavior of biological tissues
during transcutaneous electrical stimulation

Bolfe VJ; Ribas SI; Montebelo MIL; Guirro RR]

CONCLUSION: The electrical impedance of the
tissues was influenced by current frequency and
the positioning and distance between electrodes,
thus presenting a non-uniform pattern in the
different segments.
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Pain

TENS (transcutaneous electrical
nerve stimulation) Transcutaneous
electrical nerve stimulation (TENS) is

a method of pain relief involving the
use of a mild electrical current. ...

The electrical impulses can reduce
the pain signals going to the spinal
cord and brain, which may help
relieve pain and relax muscles.
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ETC

_ An electron transport chain (ETC) is a series of complexes
| that transfer electrons from electron donors

to electron acceptors via redox (both reduction and
oxidation occurring simultaneously) reactions, and couples

this electron transfer with the transfer of protons (H* ions)
across a membrane.
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ETC

Cytochrome c oxidase (CCOX) is the last enzyme in the

/' mitochondrial electron transport chain pigments. ... During

that process the enzyme translocates protons (H*) across
the membrane and contributes to the transmembrane
electrochemical gradient required for the synthesis of ATP

(ATP synthase).

Electron Transport Chain

NADH — NAD* + H()

Building proton gradient/

ETC
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Why is this
important?




Phototherapy

Because. . . IBERS...
Cytochrome C Oxidase FROO-—LCAFSSH—1T
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is the chemical carrier 3
of light in the body!




Phototherapy
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Interplay between up-regulation of

cytochrome-c-oxidase and hemoglobin JZaY; j |/:Fj_ L—=3 > &NTE

oxygenation induced by near-infrared
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Xinlong Wang,"” Fenghua Tian,"" Sagar S. Soni," F.
Gonzalez-Lima,22 and Hanli Liu®!




Phototherapy

. Interplay between up-regulation of cytochrome-c-

] . . . .

| oxidase and hemoglobin oxygenation induced by near-
infrared laser

Low-level laser/light therapy (LLLT), also known as
photobiomodulation, refers to the use of low-level light in the
red-to-near-infrared range (620—1100 nm) to stimulate cellular
functions for physiological or clinical benefits.

The mechanism of photobiomodulation is proposed to rest on
photon absorption by cytochrome ¢ oxidase (CCO)

RESULT

Overall,*"LLLT significantly increased the CCO
concentrations as compared with placebo
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Pain is both a biochemical AND bioelectrical
phenomena

Pain may be measured bioelectrically Eaj‘ (j:élz'fzk%/)ﬁ_:tﬂiﬂljfﬁtﬂ % i 3_0

By stimulating the skin with low levels of light,
the light is carried chemically into the cells by

cytochrome C oxidase RKLANILDNTREZRIET D
This allows the light to alter the electrical : & (:“‘J: D\‘_ \\/ l\g EIA C 7I__
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