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Low dose naltrexone (LON) has been demonstrated to reduce symptom severity in conditions such as
fibromyalgia, Crohn's disease, multiple sclerosis and complex regional pain syndrome.
Evidence indicates that WN may operate as a novel anti-inflammatory agent in the central nervous
system, via action on microsllal cells.

Mechanism of Action
Naltrexone exerts its effects on humans via at least two distinct receptor mechanisms. In addition to the
antagonist effect on mu-, delta- and kappa-opioid receptors, naltrexone simultaneously has an
antagonist effect on non-opioid receptors {Toll-like receptor 4 or TLR4) that are found on macrophases
such as microglia {1}. It is via the non-opioid antagonist path that LON is thought to exert its anti
inflammatory effects. Microglia are central nervous system immune cells that are activated by a wide
range of triggers {2}. Once activated, microglia produce inflammatory and excitatory factors that can
cause symptoms such as pain sensitivity, fatigue, cognitive impairment, sleep disorders, mood disorders,
and general malaise {3}. When chronically activated, the resulting proinflammatory cascade may
become neurotoxic, causing several deleterious effects {4 }. Given the wide variety of inflammatory
factors produced by activated microglia {e.g., proinflammatory cytokines, substance P, nitric oxide, and
excitatory amino acids) {S}, a range of symptoms and medical outcomes could share the
pathophysiological mechanism of central inflammation. Conditions such as fibromyalgia may involve
chronic glial cell activation and subsequent production of proinflammatory factors. The hypothesis is
indirectly and partially supported by the high degree of symptom overlap between fibromyalgia and
cytokine-induced sickness behaviors.
Both naltrexone and naloxone have been demonstrated to exert neuroprotective and analgesic effects
{6}. The neuroprotective action appears to result when microglia activation in the brain and spinal
column is inhibited {7}. By suppressing microglia activation, the opioid antagonists reduce the
production of reactive oxygen species and other potentially neuroexcitat,ory and neurotoxic chemicals
{8}. The anti-inflammatory effect of opioid antagonists may also extend to the periphery, as evidenced
by suppressed TNF-alpha, IL-6, MCP-1, and other inflammatory agents in peripheral macrophages {9}.
The hypothesis that naltrexone operates via gllal cells to exert its beneficial actions is supported by work
with dextro-naltrexone. Oextro-naltrexone is a stereoisomer of naltrexone which is active at microglia
receptors, but has no activity on opioid receptors {10}. Oextr9-naltrexone possesses analgesic and
neuroprotectlve properties {11}. Therefore, the analgesic, anti-inflammatory, and neuroprotectlve
effects of naltrexone do not appear to be dependent on opioid receptors.
Other targets have been proposed for naltrexone's mechanism of action, including astrocytes {12} and
NAOPH oxldase 2 {13}. Another hypothesis states that lnducins a small and transient opioid blockade
will prompt the body to compensate by upregulating both endogenous opioids and opioid receptors
{40}. This "opioid rebound" effect could result in enhanced endogenous analgesia and repression of
critical immune factors {14}.
Both the TLR4 and opioid receptor mechanisms may play a role In LON action, as the hypotheses are not
mutually exclusive.

