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Letters to the Editors
Acid sphingomyelinase regulates 
the biological functions of 
fibroblast-like synoviocytes 

Sirs,
Acid sphingomyelinase (ASM), a lysoso-
mal protein, hydrolyses sphigomyelin to 
produce ceramide and plays an important 
role in regulating apoptosis, immune func-
tion, and inflammation, and has been re-
ported as a treatment target in a wide range 
of diseases, such as tumours, cardiovascular 
diseases, neurological diseases, and respira-
tory diseases (1). Rheumatoid arthritis (RA) 
is a chronic autoimmune disease character-
ised by synovial inflammation in which fi-
broblast-like synoviocytes (FLS) play criti-
cal roles. Correspondingly, FLS can be the 
treatment target for RA (2). Previous study 
reported that serum levels of ASM were in-
creased (3), serum ASM activity was higher 
in patients with RA than in healthy controls, 
and the treatment of anti-tumour necrosis 
factor α (TNF-α) inhibitors could statisti-
cally reduce ASM activity, suggesting a 
possible role of ASM in the RA pathogene-
sis (4). Beckman et al. reported that knock-

down ASM or pharmacological inhibition 
ASM by amitriptyline could alleviate the 
joint swelling and decrease the production 
of proinflammatory cytokines (5), and Chen 
et al. reported that ASM could be the target 
to treat collagen induced arthritis after in-
hibiting TNF-α-induced NF-κB activation 
(6), suggesting the treatment role by target-
ing ASM. Here we show the ASM expres-
sion is increased in the synovial tissue of 
RA patients and ASM affects the biological 
functions of FLS.
We firstly performed immumohistochemi-
cal staining to test the expression level of 
ASM in synovial tissue originated from RA 
patients and non-affected controls and re-
sults showed expression level of ASM was 
obviously elevated in RA patients than in 
controls and ASM was mainly expressed in 
the infiltrated cells (Fig. 1A). To assess the 
role of ASM in regulating biological func-
tions of FLS, we used lentivirus to trans-
fect FLS to overexpress or knock down 
ASM. Results showed ASM level was sig-
nificantly upregulated, increased by about 
5 folds or downregulated, reduced by 84%, 
detected by qRT-PCR (Fig. 1B), which was 
also confirmed by western blotting result 

(Fig. 1C). Then we test the effect of ASM 
on the biological functions of FLS, results 
showed ASM had a trend to affect the ap-
optosis that the apoptosis rates were aver-
age 1.8% in the tran-NC group and 3.3% in 
the over-ASM group while reduced to aver-
age 1.42% in the si-ASM group, not reach-
ing statistic meaning owing to large error 
bar (Fig. 1D), and overexpression of ASM 
promoted while down-regulated expression 
inhibited migration and proliferation (Fig. 
1E-G). Considering the critical pathological 
roles of cytokines in the RA (7), we tested 
the effect of ASM on the mRNA expres-
sion levels of proinflammatory cytokines 
induced by TNF-α, and results suggested 
overexpression of ASM increased while 
down-regulated expression suppressed the 
mRNA expression levels of IL-1β, IL-6, 
IL-8 (Fig. 1H-J).
The 2021 study by Zhao et al. reported 
ASM inhibitor desopramine or knockdown 
of ASM could abolish IL-1β-induced ex-
pression and secretion of IL-6 in FLS, and 
desopramine suppressed IL-1β-induced 
proliferation, migration, and invasion of 
FLS (3), suggesting the critical role of 
ASM in regulating the biological functions 

Fig. 1. ASM is involved in regulating the biological functions of FLS. 
A: IHC staining of ASM in the synovial tissues originated from RA patients and non-affected controls. Blue arrow head is an example for the positive staining of ASM, scale bar 25μm. 
B-C: ASM expression level in FLS after lentivirus transfection (moi=100) to over-expression or knock down ASM detected by qRT-PCR and western blotting. 
D: Affection of ASM on FLS apoptosis, detected by flow cytometry. E: Scratch assay to test the migration ability of FLS after over-expression or knock down ASM. 
F: quantification of FLS migration. G: CCK8 assay to test the effect of ASM on FLS proliferation. H-J: mRNA expression levels of cytokines IL-1β, IL-6, IL-8 in FLS after over-
expression or knock down ASM detected by qRT-PCR. Data are expressed as mean with standard error and comparisons among experimental groups are analysed by independent 
one-way ANOVA test.  *p<0.05, ** p<0.01, *** p<0.001, **** p<0.0001. All experiments were performed in triplicate. 
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of FLS, which were confirmed by our study. 
To sum up, the elevated expression of ASM 
and the role in regulating FLS biological 
functions provide ASM as a potential treat-
ment target in RA. Correspondingly, small 
molecular drugs that could inhibit the ex-
pression or activity of ASM would be the 
newly kind promising drugs for the treat-
ment of RA. 

Acknowledgement
We thank Mrs Qiaorong Huang from Labo-
ratory of Stem Cell Biology, State Key 
Laboratory of Biotherapy, West China Hos-
pital, Sichuan University for her help with 
providing critical technical support of flow 
cytometry.

Z. Luo, BD
H. Liu, PhD
Y. Luo, PhD
Y. Chen, PhD
Department of Rheumatology and 
Immunology, West China Hospital, 
Sichuan University, Chengdu, China.
Please address correspondence to: 
Yuehong Chen
Department of Rheumatology and Immunology, 
West China Hospital, Sichuan University, 
37 Guoxue Lane, 
Chengdu 610041, China.
E-mail: cherrishchenyh@163.com

Ethics approval: the study was approved by 
the Biomedical Research Ethics Committee 
of West China Hospital (no. 610, 2019). 
Written informed consent was obtained. 
Funding: this study is supported by 
National Natural Science Foundation 
of China (no. 81973540, 82201985), 
Post-doctoral Research and Development 
Fund of West China Hospital of Sichuan 
University (2019HXBH090), and 
Sichuan University from 0 to 1 Innovation 
Project (2022SCUH0020).
Competing interests: none declared.
© Copyright CliniCal and 
ExpErimEntal rhEumatology 2023.

References
  1. XIANG H, JIN S, TAN F, XU Y, LU Y, WU T:         

Physiological functions and therapeutic applications 
of neutral sphingomyelinase and acid sphingomy-
elinase. Biomed Pharmacother 2021; 139: 111610. 
https://doi.org/10.1016/j.biopha.2021.111610

  2. NYGAARD G, FIRESTEIN GS: Restoring synovial 
homeostasis in rheumatoid arthritis by targeting 
fibroblast-like synoviocytes. Nat Rev Rheumatol 
2020; 16(6): 316-33. 

 https://doi.org/10.1038/s41584-020-0413-5
  3. ZHAO M, YANG M, LI X, HOU L, LIU X, XIAO W: 

Acid sphingomyelinase and acid β-glucosidase 1 
exert opposite effects on interleukin-1β-induced in-
terleukin 6 production in rheumatoid arthritis fibro-
blast-like synoviocytes. Inflammation 2021; 44(4): 
1592-606. 

 https://doi.org/10.1007/s10753-021-01444-9.

  4. CHUNG HY, WICKEL J, STUHLMULLER B,    
KINNE RW, CLAUS RA: Acid sphingomyelinase ac-
tivity is elevated in the serum of rheumatoid arthritis 
patients, suppressed by anti-TNF-α treatment. Clin 
Exp Rheumatol 2019; 37 (Suppl. 122(6): S18-19.

  5. BECKMANN N, BECKER KA, WALTER S et al.: 
Regulation of arthritis severity by the acid sphin-
gomyelinase. Cell Physiol Biochem 2017; 43(4): 
1460-71. https://doi.org/10.1159/000481968.

  6. CHEN YH, LIU RH, CUI YZ et al.: Penfluridol       
targets acid sphingomyelinase to inhibit TNF sign-
aling and is therapeutic against inflammatory auto-
immune diseases. Arthritis Res Ther 2022; 24 (1): 
27. https://doi.org/10.1186/s13075-021-02713-6

  7. KONDO N, KURODA T, KOBAYASHI D: Cytokine 
networks in the pathogenesis of rheumatoid arthri-
tis. Int J Mol Sci 2021; 22(20): 10922. 

 https://doi.org/10.3390/ijms222010922


