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Photobiomodulation



Primary and Secondary 
Effects of Laser
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Photothermal Primary Effects  

Increased 

speed of  

catabol i te  

removal

Increase in 

c irculat ion

Conversion 

from laser 

wavelengths 

into thermal  

energy

Increase 

supply and 

devl ivery of  

oxygen and 

nutr ients



Photochemical Primary Effects 

E n z y m a t i c  

a c t i v a t i o n  a n d  

c h a n g e s  i n  p a i n  

p e r c e p t i o n  

t h r e s h o l d

L a s e r  a l s o  a b s o r b e d  

b y  c h r o m o p h o r e s  

( m e l a n i n ,  

h e m o g l o b i n ,  w a t e r ,  

p r o t e i n s ,  e t c )

M o d u l a t i o n  o f  c e l l u l a r  

m e t a b o l i s m :  N a - K  

p u m p

I n c r e a s e  i n  A T P  

p r o d u c t i o n

L a w  o f  P h o t o c h e m i s t r y :  

L i g h t  m u s t  b e  a b s o r b e d  b y  a  

c h e m i c a l  s u b s t a n c e  i n  o r d e r  f o r  

r e a c t i o n  t o  t a k e  p l a c e .

I n  t h e  b o d y ,  t h a t ’ s  r e s p i r a t o r y  

e n z y m e  c y t o c h r o m e  c  o x i d a s e  

( i n v o l v e d  i n  e l e c t r o n  t r a n s p o r t  

c h a i n  i n  m i t o c h o n d r i a )



Photomechanical Primary Effects 

React ivat ion of  

microc i rcu lat ion
Re-absorption 

of  edema

Production of  

Extracel lular  

matrix  ( t issue 

repair  and 

regnerat ion)

Maintenance of  

homeostat is  of  

t issue



Secondary Effects
Effects on cel ls Effects on t issue

Increases ATP synthesis

Increases Myo-B a-enolase, 
regulating and mediating 
reconstruction of damaged muscle 
fibers

Increases Extracellular matrix and 
encourages remodeling

Increases NLRP-10 (anti-
inflammatory protein

Increases PP1 protein and alkaline 
phosphate activity

Increases actin and tropomyosin

Increases Galectin a-3 and HNRNP K 
proteins (induces angiogenesis and 
regenerates nerve fibers)

Reduced edema reabsorption times

Prevents formation of scare tissue



Systemic Secondary Effects 
A n a l g e s i c  e f f e c t B i o  s t i m u l a t i o nA n t i - i n f l a m m a t o r y  

e f f e c t s

Blocks pain stimulus 
conduction

Washes out allogenic 
substances like 
histamine

Increases endorphin 
synthesis

Modulates pain 
stimulus

Induces vasodilation

Encourages permeability 
of lymphatic capillary 
vessels

Washes out and inhibits 
pro-inflammatory 
molecules

Increases nutrients, oxygen, 
and growth factors

Activates cell functions 
(metabolism)

Induction and recovery of 
muscle fibers

Induction and recovery of 
nerve endings

Reduces scar tissue 
formation
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Restoration of 
damaged 

capillary net

Restoration of 
damaged 

nerve fibers 
and their 
functions

Regulation of 
muscle 

contraction 
and motility

RESOLUTION OF INFLAMMATION AND ACTIVATION OF TISSUE REPAIR PROCESSES

Promotion of 
angiogenesis

Improvement 
of neuronal 

function 

Recovery of cell 
basal 

conditions that 
can be altered

Recovery of 
damaged muscle 

fibers

increase of 
MyoD and  
α-enolase
protein *

increase of 
PP1 protein *

Promotion of 
myogenesis 

Increase of
actin and 

tropomyosin *

Increase of 
ATP-binding 

proteins *

more ATP is 
available to carry 

out important 
biological 
processes

Modulation of many processes 
at the cellular and tissue level

glycogen metabolism
muscle relaxation/contraction  

processes 

increase of 
Galectin-3 and 

HNRNP K protein 
*

MLS LASER THERAPY

Metabolic: Functional and reparative 
effects


