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Even though it is widely used in surgery as a potent and
short-acting opioid analgesic, remifentanil also causes
opioid-induced hyperalgesia (OIH), as opioids paradoxi-
cally can increase sensitivity to painful stimuli [1]. The
exact mechanisms behind remifentanil-induced hyper-
algesia (RIH) are not entirely understood but have been
attributed to various factors. Prevention and treatment
for RIH are not easy and unpredictable. Tapering or dis-
continuation is not universally effective and may not be
applicable in acute settings where remifentanil is often
used [2]. And while adjuvant therapies such as N-methyl-
D-aspartate (NMDA) receptor antagonists or alpha-2 ag-
onists may have a role in managing OIH, more evidence
is required [3,4].

In the last issue of the Korean Journal of Pain, the
research of Zhou et al. [5] provided insight into a po-
tential therapeutic strategy for RIH and reinforced the
importance of the dynamin-related protein 1 (DRP1)-
mitochondria-reactive oxygen species (ROS) pathway in
pain modulation. Upregulation of DRP1, a key protein
involved in mitochondrial fission, can lead to excessive
mitochondrial fission, which may contribute to mito-
chondrial dysfunction [6]. Dysfunctional mitochondria

may produce excessive ROS, activating pain pathways [7].
DRP1-mediated mitochondrial fission has been shown
to play a role in synaptic plasticity [8]. Given that neural
plasticity is one of the essential factors in the develop-
ment of chronic pain and possibly OIH [9], DRP1 upregu-
lation could be a contributing factor.

In this study, antisense oligodeoxynucleotides against
DRP1 (AS-DRP1), administered intrathecally, relieved
pain behavior due to RIH via downregulation of the
DRP1-mitochondria-ROS pathway. By reducing DRP1 ex-
pression, hyperactivity of the spinal NR2B subunit of the
NMDA receptor associated with neural hyperexcitability
was reduced [10,11]. These findings emphasize the role
of the DRP1-mitochondria-ROS-NMDA pathway in the
development of RIH. Inhibiting DRP1 in the spinal cord
with AS-DRP1 may offer an effective treatment or preven-
tion of RIH.

Interestingly, the authors used antisense oligodeoxy-
nucleotide (ASO) drug delivery methods. ASOs are short,
synthetic strands of DNA or RNA that specifically bind to
a designated RNA target [12]. By binding to target mRNA,
they can modulate post-transcriptional gene expression,
preventing the mRNA from being translated into a pro-
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tein, such as DRP1. Treatments using ASOs have been
approved for neuromuscular diseases, such as spinal
muscular atrophy and Duchenne muscular dystrophy
[13], and research is ongoing regarding the use ASOs to
target oncogenes and neurodegenerative diseases like
Alzheimer's and Huntington's. The application of ASOs
might provide advantages even in pain medicine [13].
ASOs offer the advantage of gene-specific targeting with
minimal off-target impacts, making them suitable for
precision and personalized pain management strategies.
They also can be rapidly developed to meet unmet and
emerging clinical needs without starting from scratch.
Enhanced delivery technologies may improve effective-
ness and enable more precise drug delivery, which could
potentially reduce the doses of drugs administered.
However, there are challenges to overcome, such as the
difficulty in extrahepatic delivering oligonucleotides ef-
ficiently, unintended effects on other cellular processes,
and potential immune responses to the ASOs [13].

In summary, the study posited a connection between
RIH and the DRP1-mitochondria-ROS pathway. Under-
standing the role of DRP1 and mitochondrial fission in
OIH could lead to new therapeutic strategies, such as
(AS-DRP1), to mitigate the development of OIH in pa-
tients on opioid therapy. In addition, ASO drugs have
the potential to rapidly address unfulfilled and emerging
clinical needs. These advancements will offer optimism
that presently incurable pain conditions may soon be-
come treatable through precision genetic medicine.
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