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Topics 

Â Definition of SYSTEMIC

Â How photons produce systemic effects

Â Photon-induced changes in the 
circulation 

Â Clinical significance of exposure of 
blood to LLT  

Â The future



Definition of SYSTEMIC

Pertaining to or affecting either 

Â the BODY as a WHOLE, or

Â a particular system eg 

integumentary, circulatory, 

neuro-endocrine-immunological etc.  
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Photons
Â Are discrete bundles (or quanta) of electromagnetic energy

Â Travel at the speed of light (2.9979 x 10 5 m/s in free space)

Â Act as both waves and particles

Â Have zero mass & are electrically neutral

Â Photons TRANSFER ENERGY to CYTOCHROMES,cellular 
substances, eg cytochrome C oxidase, that absorb photons of 
specific wavelengths

Â This causes CHANGES IN CELLULAR ACTIVITY

Â SYSTEMIC EFFECTS result from CELL INTERACTION & 
FEEDBACK made possible by the CIRCULATORY SYSTEM



Primary, secondary & tertiary 
effects of photons

Â PRIMARY: absorption by a cell

Â SECONDARY: direct, local, response (eg 
secretion) by a cell that has absorbed 
the photons

Â TERTIARY: indirect, distant, systemic 
responses by cells that have not 
absorbed photons via secretions from 
cells that have absorbed photons  



Where primary(1) , secondary(2)  & 
tertiary(3) effects of photons occur

Tissue (1, 2 &3)

Systems & Whole Body (1,2 & 

3) Cells throughout the body 

can be affected if sufficiently 

sensitive (eg near an injury)

Cell (1,2 & 3)  

Mitochondria (1)
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SYSTEMIC EFFECTS OF LLLT

Are mediated  & amplified by the:

Â Circulation of blood & lymph

Â Neuro-endocrine-immune system

so PHOTONS produce both LOCAL 
& DISTANT (SYSTEMIC) EFFECTS 

on the body



THE CELLS OF THE 
IMMUNE SYSTEM

ÂCOMMUNICATE with each other

ÂCollectively, with the NERVOUS & 
ENDOCRINE SYSTEMS, REGULATE
the intact and injured body 

ÂCan be READILY ACCESSED BY 
PHOTONS IF SUPERFICIAL 



Immune system components

PERIPHERAL DEEP
1.Skin-associated 1. Deep lymph nodes

lymphoid tissue 2. Spleen
(SALT) 3. Thymus

2. Mucosa-associated 4. Bone marrow
lymphoid tissue
(MALT)

3. Superficial lymph nodes
AFFECTED DIRECTLY AFFECTED INDIRECTLY
BY PHOTONS BY CHANGES ELICITED

IN PERIPHERAL 
COMPONENTS





LANGERHANS CELLS

Â Also known as DENDRITIC and ANTIGEN-
PRESENTING CELLS

Â They are a form of MACROPHAGE found in 
the EPIDERMIS & DERMIS

Â They secrete soluble protein mediators 
(SPMs) which can either diffuse to and affect 
nearby cells (eg neurons), or enter the 
circulation & and are carried to distant
locations affecting cells there



EPIDERMAL LANGERHANS CELLS


