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Mechanism of Schisandra Chinensis-mediated microglia
phenotypic transformation by regulation of the TLR4
pathway based on miR-124
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Abstract: To investigate the mechanism by which Schisandra Chinensis mediates the phenotypic transforma-
tion of microglia vie microRNA-124 (miR-124)-based regulation of the Toll-like receptor 4 (TLR4) pathway, a
model was established using lipopolysaccharide (LPS) stimulation of BV2 cells. Cells were treated with different
doses of Schisandra Chinensis extract (SCE). MiR-124 inhibitors and negative control sequences (NC inhibitor)
were transfected into LPS-induced BV2 cells and treated with SCE. The MTT assay was used for cell activity
detection; an NO kit was used to measure NO release; ELISA kits were used to measure the levels of interleukin-10
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(IL-10) and tumor necrosis factor- a« (TNF- a). Microglia markers, including ionized calcium binding adapter
molecule-1 (IBA-1) and arginase-1 (Arg-1), and the nuclear translocation of nuclear factor-kappa B (NF-xB) were
evaluated by immunofluorescent staining. NF-xB p65, IBA-1, Arg-1, TLR4, myeloid differentiation primary factor
88 (MyD88), inhibitor of nuclear factor-kappa B kinases-a (IKK-a), IL-10, TNF-a were detected by immunoblot.
SCE at concentrations ranging from 31.25 to 250 pg-mL" had no significant effect on cell activity. SCE treatment
significantly inhibited NO release induced by LPS (P < 0.001, P < 0.01), increased the level of IL-10 (P < 0.05),
and decreased the level of TNF-a (P < 0.001). In addition, SCE significantly reduced the expression of TNF-a,
IBA-1, TLR4, and MyD88 (P <0.01, P <0.001) and elevated the expression of IL-10, Arg-1, NF-xB P65 and IKK-«a
(P<0.001, P<0.01, P <0.05). SCE treatment could also promote the expression of miR-124 (P < 0.01). However,
transfection with the miR-124 inhibitor increased TNF-a (P < 0.001), decreased the level of IL-10 (P < 0.05),
increased the mRNA level and the protein expression of TNF-o and IBA-1 (P < 0.05, P <0.01, P < 0.001), and
decreased the mRNA level and protein expression of IL-10 and Arg-1 (P < 0.001, P < 0.01). In addition, the
inhibition of TLR4 and MyD88 was attenuated. In conclusion, SCE appears to inhibit the activation of TLR4
signaling pathway by upregulating miR-124 so as to inhibit microglia M1 polarization and promote microglia M2
polarization.
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pathway; microglia phenotype conversion
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Table 1 Gene detection use primer sequence

Gene Primer Sequence (5'-3")
8[) Forward CGCTTCGGCAGCACATATAC
Reverse AAATATGGAACGCTTCACGA
miR-124  Forward ~GCGCTAAGGCACGCGGTGA
Reverse ATTCGCACTGGATACGACGGCATTCA

%itZ 94 GraphPad Prism 8.3.0 #E40HT, 45
B EMEEPRME 2 (x £ 5) For, 4L %A one-way
ANOVA J5j 47 75 ZZ 5V #. P < 0.05 R HA R
HHER.

#R
1 SCEXJLPS &R BV2 MAETEE RSN

g R E R, 525 5 440 g J1 AR B, 500
1 000 ug-mL" SCE 5 LPS 3t [F] /£ A J5 BV2 40 fig i&
J15 3 R (P < 0.05.P < 0.001), A%k £ 31.25~
250 pg-mL"' ff) SCE HEAT i 4L 7
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Table 2 Primer sequences for qRT-PCR. TNF-a: Tumor necrosis factor-a; IL-10: Interleukin-10; IBA-1: Ionized calcium binding adapter

molecule-1; Arg-1: Arginase-1

Gene Primer sequence Primer length/bp Tm/°C Location
TNF-a F CAGGCGGTGCCTATGTCTC 19 62.2 81-99
TNF-a R CGATCACCCCGAAGTTCAGTAG 22 62.1 169-148
IL-10 F CTTACTGACTGGCATGAGGATCA 23 61.4 33-55
IL-10 R GCAGCTCTAGGAGCATGTGG 20 62.4 133-114
IBA-1F CTTGAAGCGAATGCTGGAGAA 21 60.6 207-227
IBA-1R GGCAGCTCGGAGATAGCTTT 20 61.7 440-421
Arg-1F CTCCAAGCCAAAGTCCTTAGAG 22 60.0 6-27
Arg-1R GGAGCTGTCATTAGGGACATCA 22 61.2 189-168
GAPDH F AGGTCGGTGTGAACGGATTTG 21 62.6 8-18
GAPDH R GGGGTCGTTGATGGCAACA 19 62.6 102-84
1507 P < 0.01), IL-10. Arg-1 ik 7K F 52 3 FF & (P < 0.05,
. P <0.001).
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Figure 1 Effects of Schisandra Chinensis extract (SCE) on the
survival of BV2 microglial cells. n = 3, x+ s "P<0.05 "p <

0.001, vs control group. LPS: Lipopolysaccharide
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Figure 2 Effects of SCE on the production of NO induced by
LPS in BV2 microglial cells. n = 3, x £ 5. P < 0.001 vs control

group; P < 0.01, P < 0.001 vs model group (LPS group)

3 SCE %t BV2 ZHffl TNF-a.IL-10.IBA-1, Arg-1 B9 %%
MR EBRIERF N

SER G 3 AT, B 2 S 4L TNF-a B JRUE.
HWLZ (P <0.001), IL-10 B i i & P K (P < 0.001),
TNF-o.IBA-1 Rk /KF 235 (P < 0.001), i IL-10-
Arg-1 ik B Z &A% (P < 0.001). SCE{EM &, TNF-a
1) R 132 2 $ i) (P < 0.001), 1M IL-10 B4 £ (P <
0.05), . ) TNF-a.IBA-1 £ ik & 2 1% (P < 0.001,

& 2 0 #) TLR4 A1 MyDS88 & [ 1 & & (P < 0.001,

P<0.01).
5 SCE % BV2 4B NF-,B 1%\ R (5 S BR80T
1ER

SER N S BTN, R Z LPS BE (/08 i 5 41 i
NF-«B p65 EZAL T MK N, NSRS . BV2
Y 22 LPS B0 5, NF-kB p65 2 3E N B 40 A% N, 1%
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Figure 3 Effects of SCE on the release and protein expression of TNF-a, IL-10, IBA-1 and Arg-1 in BV2 cells. A, B: The production of
IL-10 and TNF-a were examined by ELISA; C-G: The expression of IL-10, TNF-a, Arg-1 and IBA-1 were examined by Western blot; H, I:
The fluorescence intensity of Arg-1 and IBA-1 were detected by immunofluorescence (200x). n = 3, x £ 5. P < 0.001 vs control group;

'P<0.05,"P<0.01, P <0.001 vs model group
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Figure 4 Effects of SCE on the expression of TLR4-MyD88 pathway and related proteins in BV2 cells. A-C: The expression of TLR4 and
P < 0.001 vs model group. TLR4: Toll-like

Hkk

MyD88 were detected by Western blot. n = 3, x = 5. “*P < 0.001 vs control group; "'P < 0.01,
receptor 4; MyD88: Myeloid differentiation primary factor 88
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S5 R W& 7E F, A 507 L 4 TNF-a . IBA-1 1) 45 B 5 HT T — %0 miR-124 inhibitor 21 5 NC inhibitor

mRNA k7K 53 T & (P < 0.001), IL-10, Arg-1 ] Y A H, SCE #011 TLR4 .MyD88 (¥ 305 1 FH IR 55 (P <

mRNA FKIEKVEZFFE (P < 0.001). SCEAEFH & i 0.01, P < 0.001). LA EZ55R U8, SCE T I miR-
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Figure 5 Regulation of nuclear translocation and signaling pathway of NF-«B in BV2 cells by SCE. A: The fluorescence intensity of NF-«B

nuclear was detected by immunofluorescence (200x); B-E: The expression of IKK-a, IxB-a and NF-xB p65 were detected by Western blot.
n=3,x+s *P<0.05"P<0.01,"*P<0.001 vs control group; P <0.05, 7P <0.01, P <0.001 vs model group. NF-xB: Nuclear factor-

kappa B; IxB-a: Nuclear factor inhibitor protein-a; IKK-a: Inhibitor of nuclear factor-kappa B kinases-a
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Figure 6 Effect of SCE on miR-124 expression after transfec-
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Figure 8 Effects of down-regulation of miR-124 on TLR4, MyD88 and NF-xB signaling pathway proteins in BV2 cells. A-F: Western blot
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0.001 vs model group; *P < 0.05, **P < 0.01, P < 0.001 vs LPS+SCE+NC inhibitor
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