Pain Relief Mechanism of Action
In vitro evidence indicates that Provant Therapy changes ion gradients, leading to
activation of intra-cellular secondary messengers. This results in a cascade of gene
expression and associated protein activity. These agents are involved in the
inflammatory process and nociception.

Provant treats pain two ways:
1. ANTI-NOCICEPTIVE ANALGESIA: by inducing endogenous opioids
(endorphins, enkephalins, dynorphins), which turn off pain signals at the
nerve ending
2. ANTI-INFLAMMATORY: by up-regulating anti-inflammatory mediators,
and down-regulating pro-inflammatory mediators; these include cytokine
and edema related genes
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Provant mediates key regulators of pain and edema
•

At different times during the inflammatory process, genes may be either
up- or down-regulated by Provant

•

Provant’s overall effect, as shown in the table below, is to treat pain by
helping tissue move through, and out of, inflammation
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Ion Channels
(K+, Na+, Ca2+)

Provant influences proteins on the cellular membrane and internal
structures, changing K+, Na+, and Ca2+ movement across the cell
membrane. This produces changes in the membrane potential, which
activates secondary messenger systems.

MAP-Kinase,
ERK, Protein
Kinase C (PKC)

Mitogen-Activated Protein Kinases (MAP-Kinase), Extracellular
Signal-Regulated Kinases (ERK), and Protein Kinase C are activated
by changes in membrane potential as well as extracellular stimuli such
as cytokines, opioids, and prostaglandins. These activated secondary
messengers produce changes in the expression of genes involved
in the inflammatory response.

Secondary
messengers are
activated by
Provant

Calmodulin

Calmodulin (Calcium-Modulated Protein) is a messenger protein
which is activated by increases in Calcium concentration and mediates
many crucial processes such as inflammation and regulation of Nitric
Oxide Synthase.

This leads to a
cascade of gene
expression and
protein activity

Nitric Oxide
Synthase (NOS)

Nitric Oxide Synthase (NOS) enzymes catalyze the production of nitric
oxide (NO). NO is an important cellular signaling molecule involved
in multiple pain pathways and inflammation.

β-Endorphin,
Met-Enkephalin,
Dynorphin

β-Endorphins, Met-Enkephalins, and Dynorphins bind to the same
opioid receptors used by morphine and decrease pain signals from the
nociceptors. This provides analgesia.

Interleukins

Interleukins are proteins involved in cell-to-cell communication,
regulation of cell growth, differentiation, and motility. Interleukins may
 IL-1β
be pro-inflammatory or anti-inflammatory. Some interleukins are involved  IL-10
in an autocrine feedback loop that amplifies the effect of Provant.

Cytokine and
Tumor Necrosis
Edema-Related Factors (TNF)
Agents
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 2-3 fold

TNF is an essential mediator in a broad range of biological
processes, and has pro-inflammatory effects.

 TNF-α

Aquaporins are proteins that form pores in the cellular membrane.
Aquaporins selectively conduct water molecules in and out of the cell
and help regulate edema.

 Aquaporins

 HO
Heme-oxygenase (HO), Provant increases expression of HO, COX and LOX. HO breaks down
Cyclo-oxygenase (COX), (catabolizes) pro-inflammatory Heme. COX and LOX produce lipid mediators  COX
Lipo-oxygenase (LOX)
such as resolvins that help end inflammation in the CNS and peripheral tissue.  LOX

Inflammation
Resolution

Extracellular
Matrix (ECM)
Proteins

ECM proteins provide structural and biochemical support to cells, and
contribute to resolution of inflammation. Collagen is one key component
of the ECM.

 Collagen

Growth Factors

Growth factors regulate cellular processes and contribute to tissue
regeneration as inflammation resolves.

 VEGF
 PDGF

Molecular biology findings have not been reviewed by FDA.
*in vitro studies of human cell lines exposed to Provant and not exposed to Provant (control).
The Provant System is indicated for adjunctive use in the palliative treatment of postoperative pain and edema of soft tissue.
Provant received FDA clearance in 1997, 2010 and 2013.
Prior to use, please see the Provant Instruction Manual for more information on indications, contraindications, precautions, warnings and
operator’s instructions. Regenesis, Provant, Energy Starburst logo, and the color yellow as applied to the Provant Therapy System are registered
trademarks of Regenesis Biomedical, Inc., Scottsdale AZ. © 2016 Regenesis Biomedical.
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