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Learn more
Opioid based therapy without dependence or tolerance

Opioids like morphine have been used extensively for the treatment of chronic pain, including
pain that is the result of diseases like cancer, AIDS and sickle cell disease. The analgesic effect
from activation of the mu opioid receptor (MOR) is unfortunately accompanied by undesirable
side-effects including tolerance and dependence. Furthermore, the administration of morphine
and other opioids has been shown to actually enhance HIV infection in patients. To overcome
these limitations, researchers at the University of Minnesota developed a two-part molecule,

MCC22, that activates MOR to deliver analgesic effects while antagonizing CCR5 to suppress

opioid-induced side effects.
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Choosing the right target

Although mu opioids reduce pain, chronic use promotes increased pain sensitivity through the
release of pro-inflammatory chemokines, including CCL5. This chemokine binds CCR5 (which
colocalizes with MOR in glia and neurons) and the CCL5/CCR5 complex plays a major role in
neuroinflammation. CCR5 is also the main co-receptors utilized by HIV-1 viruses to enter cells
and accelerate AIDS progression. Through activating MOR and blocking CCR5, MCC22 is a potent



analgesic that mitigates the pain sensitivity and neuroinflammation commonly associated with
opioids. Furthermore, MC22 inhibits immune cell migration into the central nervous system,
which is a critical step in HIV-mediated neuropathogenesis that leads to NeuroAIDS. MCC22
shows promise as a treatment of both inflammatory and neuropathic pain conditions where
conventional analgesics have reduced efficacy.

Phase of Development

In vivo animal studies. MCC22 exhibits potent analgesic properties and no observed tolerance in
mice. Shown to be effective for reducing pain in a mouse model of sickle cell disease,

chemotherapy-induced pain and arthritis.
Key Benefits & Differentiators

Highly potent analgesic: MCC22 is significantly more potent with a longer effective duration
than morphine in a mouse models for inflammatory pain, arthritis, chemotherapy-induced pain
and sickle cell disease

Does not induce tolerance or dependence: No tolerance or dependence has been observed
following repeated dosing in multiple mouse models (tested up to 115 days). Furthermore,
MCC22 does not show rewarding properties in mice as compared to morphine.

Does not impair motor function: Mice showed no alteration in motor function following
administration of MCC22.

Potential to slow progression of HIV and neuroAIDS: Blocks the main co-receptor (CCR5)

used by HIV to enter cells and inhibits deleterious immune cell migration into the CNS.

Applications

Relief from chronic pain caused by AIDS, chemotherapy, sickle cell disease, arthritis and other
inflammatory diseases
Pain relief with reduced progression of HIV infections and neuroAIDS

Analgesia without dependence or tolerance
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Ready for Licensing

This technology is now available for license! The University is excited to partner with industry to
see this innovation reach its potential. Please contact us to share your business’ needs and your
licensing interests in this technology. The license is for the sale, manufacture or use of products

claimed by the patents.
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