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Efficacy and mechanism of Lacticaseibacillus paracasei
CCFM1538 in relieving inflammatory pain in mice

JIANG Huai’en, TANG Xin, ZHANG Qiuxiang, ZHAO Jianxin, MAO Bingyong*, CUI Shumao

School of Food Science and Technology, Jiangnan University, Wuxi, Jiangsu, China

Abstract: [Objective] To investigate the alleviating effects and mechanisms of Lacticaseibacillus
paracasei CCFM1538 on inflammatory pain in mice. [Methods] A mouse model of inflammatory
pain was induced by complete Freund’s adjuvant, and blank, model, dexamethasone, culture
medium, fermentation supernatant, and high-dose/low-dose bacterial groups were set up. The
ability of CCFM1538 to alleviate inflammatory pain was evaluated based on paw thickness,
thermal/mechanical withdrawal threshold, HE staining of paw skin, inflammatory cytokines, glial
cell immunofluorescence, and oxidative stress indicators. [Results] The fermentation supernatant
of CCFM1538 significantly alleviated mouse paw swelling, increased the mechanical withdrawal
threshold after modeling, reduced paw inflammatory cell infiltration, and decreased the expression
of pro-inflammatory cytokines (/L-6 and CCL2). High-dose CCFMI1538 cells significantly
reduced the expression of pro-inflammatory cytokines (/L-1f and CCL2), decreased serum
malondialdehyde levels, and inhibited abnormal activation of spinal cord glial cells. In addition,
both significantly increased the thermal withdrawal threshold and serum superoxide dismutase
activity in mice after modeling. [Conclusion] The fermentation supernatant and high-dose cells of
CCFM1538 can alleviate inflammatory pain by reducing inflammation, alleviating oxidative stress,
and regulating spinal glial cell activation. This study provides experimental evidence for the
development of related functional foods.

Keywords: postbiotics; Lacticaseibacillus paracasei; complete Freund’s adjuvant; inflammatory
pain; glial cells
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Table 1 Primer sequences used in this study

Gene Forward primer (5'—3’) Reverse primer (5'—3)

IL-6 TAGTCCTTCCTACCCCAATTTCC TTGGTCCTTAGCCACTCCTTC
IL-1p TTCAGGCAGGCAGTATCACTC GAAGGTCCACGGGAAAGACAC
CCL2 TTTGGGTCTCCTTGTTCTCCTG TGAAATTAGGGCAGCAGGACAT

GAPDH AGAAGGTGGTGAAGCAGGCATC

CGAAGGTGGAAGAGTGGGAGTTG
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Foot thickness of mice. *P<0.05, **P<0.01, ***P<0.001 vs. the Model group. “P<0.05, *P<0.01,
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Figure 2 Pain behavioral tests in mice. A, B: Change in thermal nociceptive threshold in mice; C, D: Change in
mechanical paw withdrawal threshold in mice. *P<0.05, **P<0.01, ***P<0.001 vs. the Model group. “P<0.05,

"P<0.01, " P<0.001 vs. the Control group.
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Model
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CCFM1538-FS

CCFM1538-H

E3 NEREIRBRIEHEY R

CCFM1538-L

Figure 3  Pathological HE sections of mouse paw skin. CCFM1538-FS: CCFM1538 fermentation supernatant
group; CCFM1538-H: CCFM1538 high-dose bacterial cell group; CCFM1538-L: CCFM1538 low-dose bacterial

cell group. Scale bar: 100 um.
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Figure 4 Expression levels of pro-inflammatory cytokines in mice feet. A: IL-1f; B: IL-6; C: CCL2. *P<0.05,

**P<0.01, ***P<0.001 vs. the Model group.
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Figure 5 Oxidative stress indices in mice. A: MDA; B:
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Immunofluorescence of mice spinal cord glial cells. A: Immunofluorescence staining of spinal cord

astrocytes; B: Relative fluorescence intensity of spinal cord astrocytes; C: Immunofluorescence staining of spinal

cord microglia; D: Relative fluorescence intensity of spinal cord microglia. Scale bar: 40 um. *P<0.05,

**P<0.01, ***P<0.001 vs. the Model group.
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