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Abstract Objective To explore the effects and mechanisms of bone marrow mesenchymal stem cells (BMSCs) in regulating microglial
polarization on neuropathic pain in rats with sciatic nerve branch-selective injury (SNI) . Methods ~ Fifty SD rats were randomly divided
into five groups with ten rats in each group ; sham group (rats only exposed sciatic nerve without ligation), SNI group (SNI model was estab-
lished), BMSCs group [rats were injected with BMSCs (1 x 10°) through the sheath for 3 days after SNI modeling |, BMSCs+sh-NC group
[rats were intrathecally injected with BMSCs (1 x 10°) and intrathecally injected with knock-down control (adenovirus 2.5 x 10 IU) for
3 days after SNI modeling], and BMSCs+sh-YY1 group [rats were intrathecally injected with BMSCs (1 x 10°) and intrathecally injected
with YY1 knockdown adenovirus (2.5 x 10" 1U) for 3 days after SNI modeling]. Neuropathic pain was assessed using paw withdrawal
threshold (PWT) and paw withdrawal thermal latency (PWTL) following mechanical stimulation. Immunofluorescence was used to detect
the expression of CD86,CD206,iNOS,and Argl in the rat spinal cord tissues. Western blotting was used to measure the expression of
YY1 and KLF4 in spinal cord tissue. Results  Compared with sham group, the values of PWTL and PWT in the SNI group significantly
reduced (both P < 0.05) . In spinal cord tissue, the positive rates of iNOS and CD86 protein increased , whereas the positive rates of CD206
and Argl protein and the expression of YY1 and KLF4 decreased (all P < 0.05) . Compared with the SNI group, the values of PWTL and
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PWT in the BMSCs and BMSCs+sh-NC groups increased (all P < 0.05),the positive rate of CD86 protein in the spinal cord decreased,
whereas the positive rate of CD206 protein and the expression of YY1 and KLF4 increased (all P < 0.05) . Also, the positive rate of iNOS

protein in the spinal cord tissue decreased and the positive rate of Argl increased in the BMSCs group (all P < 0.05) . Compared with the
BMSCs and BMSCs+sh-NC groups , the PWTL and PWT values in the BMSCs+sh-YY1 group decreased (all P < 0.05) . The positivity rate
of CD86 protein increased , the positivity rate of CD206 protein decreased,and the expression of YY1 and KLF4 decreased in the spinal

cord tissue (all P < 0.05) . Conclusion Intrathecal injection of BMSCs promotes M2 polarization of microglia in the spinal cord and

relieves neuropathic pain in rats with SNI, and its mechanism may be related to the upregulation of KLF4 expression mediated by YY 1.

Keywords bone marrow mesenchymal stem cell ; neuropathic pain; microglial polarization; Yin Yang 1 ; Kriippel-like factor 4
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1.2.5 AU R EE T4%2 R PR R
R BELH SR T I & A (4 pm) VIR &
T R 2 K AR A TR R R AN LR
1652, BSAEF 1 hJ5 ,CD86.CD206 . 75§ 1 — 48 1k,
H A (inducible nitric oxide synthase ,iNOS) FIIFE %
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Tab.1 Effect of BMSCs on neuropathic pain in SNI rats

Group n PWTL (s) PWT (g)
Sham 5 11.68 +1.10 23.80 +4.92
SNI 5 454 +0.56" 1.80 + 1.30"
BMSCs 5 9.38 + 0.65” 10.20 +2.86”

1) P < 0.05 vs. sham group;2) P < 0.05 vs. SNI group.
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E1 BMSCs3tSNIKRAEBEHLHCD86. CD206. INOSFIArg1 & B FRMEZRAIFA x 200
Fig.1 Effect of BMSCs on the positive rates of CD86, CD206, iNOS, and Arg1 proteins in spinal cord tissue of SNI rats x 200

F2 FHHEKXRBEWMALHCDS6. INOS, CD206F1Arg1 E A PAMERLE (%)
Tab.2 Comparison of the positive rates of CD86, iINOS, CD206, and Arg1 proteins in the spinal cord tissue of rats in each group (%)

Group CD86 iNOS CD206 Argl
Sham 1.28 £0.46 1.27 £ 1.02 64.34 +3.64 47.62 +4.20
SNI 78.58 +4.21" 53.65 +3.28" 12.87 + 4.53" 7.01+1.18"
BMSCs 36.42 +2.74” 13.59 +2.117 32.06 +2.16” 21.59 +5.50”

1) P < 0.05 vs. sham group;2) P < 0.05 vs. SNI group.
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* P <0.05 vs. sham group;# P < 0.05 vs. SNI group.
E2 BMSCs3iSNIXR&#EHLFYY1HKLF4E B RIZHIF M
Fig.2 Effect of BMSCs on YY1 and KLF4 protein expression in spinal cord tissue of SNI rats
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Tab.3 Effect of YY1 knockdown on neuropathic pain in rats
treated with BMSCs

Group n PWTL(s) PWT (g)
SNI 5 3.70 £0.32 1.64 £0.33
BMSCs 5 8.76 +0.44" 11.60 +3.21"
BMSCs+sh-NC 5 8.46 +0.72" 11.00 +2.34"
BMSCs+sh-YY1 5 5.70 +0.427"Y 7.20 +1.79°"Y

1) P < 0.05 vs. SNI group;2) P < 0.05 vs. BMSCs group;3) P < 0.05 vs.
BMSCs+sh-NC group.

H SN
1 BMsCs
1 BMSCs+sh-NC
0.8 * =1 BMSCs+sh-YY1
w ==
0.6+ !
#&
0.4- #&
N I
0.0— T T
YY1 KLF4

* P < 0.05 vs. SNI group; # P < 0.05 vs. BMSCs group; & P < 0.05 vs. BMSCs+sh-NC group.

E3 BURYY1XBMSCsTFHAISNIK R & MEHLAPKLFAE A RIEH

E; ]]r]

Fig.3 Effect of YY1 knockdown on the expression of KLF4 protein in spinal cord tissue of SNI rats treated with BMSCs
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Fig.4 Effect of YY1
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knockdown on the microglial polarization in spinal cord tissue of SNI rats treated with BMSCs



- 412 -

HREERRESR H54E

F4 BHAREHFWALHCD86. CD206EHPAMRLLE: (%)
Tab.4 Comparison of the positive rates of CD86 and CD206
proteins in the spinal cord tissue of rats in each group (%)

Group CD86 CD206
SNI 79.33 +2.81 8.41+2.09
BMSCs 3228 +2.32" 27.13 +3.69"
BMSCs+sh-NC 33.07 + 6.02" 27.52 +4.36"
BMSCs+sh-YY1 54.33 +3.08” 17.47 £2.05”7

1) P < 0.05 vs. SNI group;2) P < 0.05 vs. BMSCs group;3) P < 0.05 vs.
BMSCs+sh-NC group.
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