
 

Study shows how morphine may contribute to
bone loss and cancer-induced bone pain
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On the left, cells isolated from breast cancer cells were treated with RANKL, a
growth factor that stimulates bone resorption, to produce osteoclasts (pink).
When morphine was added to the cell culture (right), the number of osteoclasts
increased, suggesting that morphine stimulated osteoclast production. Credit:
University of Arizona

Opioids such as morphine are the gold standard for treating cancer-
induced bone pain, but new University of Arizona Health Sciences
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research published in the journal Pain uncovers a mechanism by which
chronic morphine use may increase bone loss and pain.

According to the National Institutes of Health, bone is the most common
site for metastatic cancer, which is when cancer spreads from where it
started to another part of the body. Nearly 70% of patients with prostate
and breast cancers and about 30%–40% of patients with lung cancer
develop bone metastases. The most frequent symptom of bone
metastasis is pain.

"These findings suggest that chronic morphine for the treatment of
things like metastatic cancer may not be the best since it may be actually
decreasing bone density," said senior study author Todd Vanderah,
director of the UArizona Health Sciences Comprehensive Pain and
Addiction Center, professor and head of the Department of
Pharmacology in the UArizona College of Medicine–Tucson and BIO5
Institute member. "This does not mean doctors should remove opioids
from their treatment plans, but it does highlight a need to develop
alternative therapies that can lower the risk of side effects from
opioids."

Prior research in preclinical and human studies suggested opioids play a
role in bone loss, with several studies tying chronic morphine use to
lower bone density and increased time to hip fracture. This is the first
study to identify a mechanism through which morphine contributes to
increased bone loss and pain.

Vanderah and the research team examined how morphine interacted
with mu opioid receptors and toll-like receptor 4, or TLR4, and
compared the effects. Mu opioid receptors are the primary molecular
targets for opioids and are responsible for the control of pain perception
as well as side effects such as reward, tolerance, respiratory depression
and others. Toll-like receptors recognize and bind to foreign molecules
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and are often found on immune cells, which typically increase in number
when faced with an invader such as cancer.

In both laboratory and preclinical mouse models, researchers found that
when morphine interacted with TLR4, it started a cellular cascade that
included increases in inflammation and increased activity and production
of osteoclasts, which are cells that degrade bone. The result was greater
bone loss and increased pain. When TLR4 was blocked, there was no
increase in pain or bone loss due to the morphine. The same effects were
not seen when the mu opioid receptor was tested.

"We believe that morphine is acting through toll-like receptor 4 to
increase the number of osteoclasts that are produced and the activity of
those osteoclasts," Vanderah said, explaining that as osteoclasts chew
away more bone, pain levels rise. "In the bigger picture, chronic opiates
may start enhancing bone loss in any inflammatory condition—if
somebody has an activated immune system because of cancer or
arthritis, for example."

Additional research is needed, Vanderah said, to create a more detailed
understanding of how opioids work not only at known opioid receptors,
but also at off-target sites. Future findings could help predict the
therapeutic pitfalls that arise in the treatment of cancer-induced bone
pain and lead to better treatments for patients.

This study developed as an offshoot of one of Vanderah's research
projects in which cannabinoids were being examined for potential use as
a non-opioid treatment for cancer-induced bone pain. That research is
ongoing.

  More information: Austen L. Thompson et al, Morphine-induced
osteolysis and hypersensitivity is mediated through toll-like receptor-4 in
a murine model of metastatic breast cancer, Pain (2023). DOI:

3/4

https://medicalxpress.com/tags/immune+cells/
https://medicalxpress.com/tags/opioid+receptors/
https://medicalxpress.com/tags/opioid/
https://dx.doi.org/10.1097/j.pain.0000000000002953


 

10.1097/j.pain.0000000000002953

Provided by University of Arizona

Citation: Study shows how morphine may contribute to bone loss and cancer-induced bone pain
(2023, July 6) retrieved 29 April 2024 from https://medicalxpress.com/news/2023-07-morphine-
contribute-bone-loss-cancer-induced.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

4/4

https://dx.doi.org/10.1097/j.pain.0000000000002953
https://medicalxpress.com/news/2023-07-morphine-contribute-bone-loss-cancer-induced.html
https://medicalxpress.com/news/2023-07-morphine-contribute-bone-loss-cancer-induced.html
http://www.tcpdf.org

