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Low back pain (LBP) is a common issue in the musculoskeletal sys-
tem. Over half a billion people worldwide suffer from LBP, and it may
affect up to 80% of adults at different stages of their life; it is the lead-
ing cause of years lived with disability [1]. However, the pathogenesis
of LBP is still not clear. Intervertebral disk degeneration (IDD) has been
recognized as a major factor associated with LBP [2]. Although IDD is
thought to be an age-related condition, it may appear as early as the
20 [3]. Besides the influence of genetics, aberrant loading is consid-
ered to be the main cause of non-aging IDD. Compression is the major
form of loading that intervertebral discs receive. Studies have reported
that excessive compression may induce extracellular matrix (ECM)
metabolism (anabolism & catabolism) imbalance and apoptosis in disk
cells [4]; however the mechanism is still to be explored.

In the current issue of EBioMedicine, Xiang and colleagues focused
on the role of circular RNAs (circRNAs) in compression induced IDD
[5]. They isolated nucleus pulposus (NP) cells from human subjects
and put them into a custom apparatus to deliver 1.0 MPa static com-
pression, which may mimic the pathological condition of discs in
vivo. They performed a microarray to analyze the differential expres-
sion of circRNAs. The results showed that 286 circRNAs were up-reg-
ulated and 1498 were down-regulated in compression-treated
human NP cells. They focused on the down-regulated -, which were
the majority of the differentially expressed circRNAs - and found that
Hsa_circ_0044722, was the most significantly down-regulated.. They
named it circRNA-CIDN, which stands for Compression-Induced
Damage of NP cells.

Functional study demonstrated that administration of circRNA-
CIDN in compression treated NP cells may lead to increased ECM
anabolism (as indicated by the expression of Aggrecan and Collagen

DOI of original article: http://dx.doi.org/10.1016/j.ebiom.2020.102679.

* Corresponding author: Xiaolei Zhang, Department of Orthopaedics, The Second
Affiliated Hospital and Yuying Children’s Hospital of Wenzhou Medical University, 109
West Xueyuan Road, Wenzhou, Zhejiang Province, 325027, China,

E-mail address: zhangxiaolei@wmu.edu.cn (X. Zhang).

https://doi.org/10.1016/j.ebiom.2020.102720

1) and decreased ECM catabolism (as indicated by the expression of
MMP-1 and MMP-13); meanwhile, the expression of Bax, BCL-2 and
cleaved-caspase 3 as well as Annexin V staining showed inhibition of
apoptosis by circRNA-CIDN in compression treated NP cells. Knock-
down of circRNA-CIDN in the compression treated NP cells, displayed
the opposite effects of administration. Thus, circRNA-CIDN is shown
to be beneficial in compression treated NP cells through ECM homeo-
stasis promotion and apoptosis suppression.

Next, the authors aimed to elucidate the mechanism of circRNA-
CIDN in compression induced IDD. Bioinformatic analysis suggested
that circRNA-CIDN possesses complementary sequences to miRNA-
34a-5p, and follow up study verified that circRNA-CIDN acts as a
sponge of miRNA-34a-5p in NP cells. The expression and function of
miRNA-34a-5p was assessed in compression treated NP cells, with the
results proving that miRNA-34a-5p is the down-stream effector. Fur-
ther study revealed that miRNA-34a-5p may repress SIRT1 expression
by targeting 3'-UTR of SIRT1. At this point, they proposed that
circRNA-CIDN may mitigate compression loading-induced damage in
human NP cells via miRNA-34a-5p/SIRT1 axis (illustrated in Fig. 1).

Although circRNAs have been investigated in IDD [6—-10], Xiang et
al.’s study is the first to screen the differentially expressed circRNAs
in compression induced IDD; they also illuminated the function and
working mechanism of circRNA-CIDN in compression induced IDD.
Most importantly, they showed in rat disk organ culture that
circRNA-CIDN may ameliorate IDD ex vivo, suggesting circRNA-CIDN
could be a potential therapeutic agent for IDD. Xiang's study may
help to better understand how compression induces IDD. They sug-
gest circRNAs may play a role in compression induced IDD, which is a
new perspective of the pathogenesis of compression induced IDD.
Also, the differentially expressed circRNAs identified in their microar-
ray study represent a pool of circRNAs, which may facilitate further
study of circRNAs in compression induced IDD.

However, more basic and preclinical studies are needed prior to
clinical application of circRNA-CIDN in IDD therapy. 1784 circRNAs
were differentially expressed; however, only circRNA-CIDN was stud-
ied; the role of other circRNAs in compression induced IDD is unknown.
The therapeutic effect of circRNA-CIDN was only investigated in rat disk
ex vivo model, its effect in vivo as well as in large animal models is still
not clear. The key point for the in vivo application of circRNA-CIDN in
IDD is the administration regimen. Puncture of the discs is known to
induce IDD, while systematic administration may reduce the local dis-
tribution of circRNA in discs; therefore, the administration regimen
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Fig. 1. Mechanism of circRNA-CIDN in compression induced IDD. CircRNA-CIDN may serve as a sponge of miRNA-34a-5p to suppress its binding to the mRNA of SIRT1, which in turn
promote mRNA stabilization and protein translation of SIRT1; while SIRT1 is responsible for the extracellular matrix (ECM) homeostasis and apoptosis suppression in nucleus pulpo-
sus cells. Pathological compression may lead to decreased expression of circRNA-CIDN and suppress ECM homeostasis and promote apoptosis through miRNA-34a-5p/SIRT1.

should be specifically designed. It is likely that administration of long
term slow released circRNA will be an option; perhaps with a more
intelligent delivery system developed for further application.

In summary, Xiang’s study identifies circRNAs in compression
induced IDD and illustrates that circRNA-CIDN, may promote ECM
homeostasis and suppress apoptosis through miRNA-34a-5p/SIRT1
axis. This study provides a new perspective of the pathogenesis of
compression induced IDD and establishes a pool of differentially
expressed circRNAs which may facilitate further studies. It also sug-
gests that circRNA-CIDN could be a therapeutic strategy for IDD,
although it is only studied ex vivo and its effect in vivo is still to be
investigated.
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