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Abstract

As pivotal members of the G protein-coupled receptor family, opioid receptors serve not only as key
targets for opioid analgesia but have also garnered increasing attention in recent years for their
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complex roles in tumor biology. This review systematically outlines recent advances in the study of
opioid receptors in tumor initiation, progression, and metastasis, with a focus on their expression
and functions within the tumor microenvironment, including their regulatory effects on immune
cells, tumor cells, and other non-cellular components. It also summarizes the dual regulatory effects
of opioid receptors on tumor cell behaviors such as proliferation, apoptosis, metastasis, and angio-
genesis, and discusses the complex implications of long-term opioid use for both pain management
and tumor progression. Furthermore, this review explores the potential of targeting opioid recep-
tors in anticancer therapy, proposing strategies such as developing selective agonists/antagonists
and combining opioid receptor modulation with immunotherapy, with the aim of providing a the-
oretical foundation for novel therapeutic approaches that effectively balance analgesia and tumor
control.
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Table 1. Potential biological functions of different opioid receptor subtypes and TLR4 in various tumors based on current
research
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Table 2. Effects of opioid drugs on tumor cell behavior under different experimental conditions
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