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S1pr3 knockdown ameliorates bleomycin-induced

pulmonary fibrosis by reducing macrophage M2

polarization

CHINA, March 28, 2025 /EINPresswire.com/ --

Pulmonary fibrosis (PF) involves the excessive

accumulation of extracellular matrix, resulting

in the loss of lung architecture and a decline of

lung function, ultimately culminating in

respiratory failure and death. Despite the

availability of new effective drugs, the incidence

and mortality of PF continue to rise, while its

pathogenesis remains poorly understood. An

early inflammatory event triggers the onset of

an abnormal reparative process, leading to

fibrosis. Controlling the M2 macrophage

population represents a promising therapeutic

strategy; however, identifying the mechanisms

regulating their polarization is crucial.

In a recent study published in the Genes &

Diseases journal, researchers at Children's

Hospital of Chongqing Medical University and

Children's Hospital of Shanghai Jiaotong

University Medical School showed that

knockdown or inhibition of sphingosine-1-

phosphate receptor 3 (S1pr3), a receptor for the

lipid signaling molecule sphingosine-1-phosphate, ameliorates bleomycin (BLM)-induced PF in

mice marked by a decrease in M2 macrophage infiltration into the lung resulting from the

attenuation of M2 macrophage polarization via repression of the PI3K/Akt-Stat3 signaling

pathway.

The authors showed that i) bleomycin upregulates the expression of S1pr3 to the highest levels

during the early stages of fibrosis, with a concomitant increase in the expression of the fibrotic
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(A) Breeding strategy of LysM-

Cre+/S1pr3flox/flox (S1pr3-CKO) and LysM-

Cre−/S1pr3flox/flox (S1pr3-C) mice. (B)

Representative images for co-immunostaining

of CD115 and S1pr3 in lung sections from

S1pr3-C and S1pr3-CKO mice on day 14 after

BLM stimulation.

markers collagen I and fibronectin, ii) S1pr3

expression was significantly higher in

macrophages in mouse PF tissue, and iii)

S1pr3 overexpression promotes M2

macrophage polarization in BLM-induced PF.

Further studies with a myeloid-specific

S1pr3 knockout mouse model (the LysM-

Cre+/S1pr3flox/flox mice, defined as S1pr3-

CKO mice) and their littermates (the LysM-

Cre−/S1pr3flox/flox mice, defined as S1pr3-C

mice) as controls showed that i) the specific

deletion of S1pr3 in macrophages

ameliorates BLM-induced lung damage and

fibrosis in mice, and ii) S1pr3 regulates the

progression of PF by affecting the infiltration

of M2 macrophages into the lung.

Additional experiments with bone marrow-

derived macrophages (BMDMs) generated

from S1pr3-C and S1pr3-CKO mice and

subjected to IL-4 stimulation indicated that

S1pr3 deficiency attenuates IL-4-induced

macrophage M2 polarization. IL-4

stimulation significantly increases p-PI3K, p-

Akt, and p-Stat3 levels in S1pr3-C BMDMs

compared to S1pr3-CKO BMDMs, suggesting that S1pr3 affects macrophage M2 polarization by

regulating the PI3K/Akt-Stat3 signaling pathway. Furthermore, administering the S1pr3 inhibitors

CAY10444 and TY52156 in the early inflammatory phase of BLM-induced lung injury ameliorated

fibrosis by reducing M2 macrophage polarization, suggesting that S1pr3-specific inhibitors

represent a viable intervention against PF.

In conclusion, this study shows that S1pr3 contributes to PF by modulating macrophage M2

polarization through the PI3K/Akt-Stat3 signaling pathway. In addition, S1pr3 inhibitors were

effective against PF in mice, hinting that these molecules represent a potential therapeutic

strategy in humans.
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(A) Representative images for co-

immunostaining of CD115 and Arg1 in

lung sections of S1pr3-C and S1pr3-

CKO mice after BLM challenge, Scale

bar = 50 μm. (B, C) Quantitative reverse

transcription-PCR and Western blot

analysis of lung Arg1 in S1pr3-C and S1
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