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WA AR AL AR o SE80 T TAS AR AN BUA B B AR 53 s ELTS A VAR ARiatF @ariil /s Bz L Ao 1 % 28 J2 1 g 4 337K
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Abstract: Objective To explore the role of miR-221-3p in mediating the positive effects of aerobic exercise on macrophage
polarization in the adipose tissues and insulin resistance (IR). Methods Sixteen normal C57BL/6] mice and 16 mice with IR
induced by high-fat diet (HFD) feeding for 12 weeks were both randomized into sedentary group and exercise group with
aerobic exercise training on a treadmill (5 times per week for 8 consecutive weeks). All the mice were examined for changes in
body weight, body composition, fasting blood glucose, blood lipid levels, insulin levels, miR-221-3p expression level, mRNA
levels of Socs1, Tnf-a and Arg-1, and protein levels of SOCS1, JAK1, p-STAT1, and p-STAT3 in the adipose tissues, and the
targeting relationship between miR-221-3p and SOCSI1 was validated using dual-luciferase reporter gene assay. In RAW264.7
macrophages, the effects of transfection with miR-221-3p mimic or inhibitor on macrophage polarization were observed.
Results In mice with normal feeding, aerobic exercise significantly decreased body weight, fat mass, fat percent, fasting blood
glucose, serum insulin level, HOMA-IR, and TC and TG levels, and reduced miR-221-3p levels in both the plasma and the
adipose tissues. The sedentary IR mice showed significantly increased miR-221-3p levels in both the plasma and adipose tissue,
increased protein levels of iNOS, JAK1, and p-STAT1/STAT1, and decreased protein levels of Arg-1, SOCS1 and p-STAT3/
STAT3, which were significantly reversed after aerobic exercise intervention. Dual-luciferase reporter gene assays validated the
targeting relationship between miR-221-3p and SOCS1. In RAW264.7 macrophages, miR-221-3p overexpression significantly
reduced Socsl and Arg-1 mRNA expression, whereas miR-221-3p inhibition obviously promoted M2 polarization of the
macrophages. Conclusion Aerobic exercise improves HFD-induced IR in mice possibly by inhibiting miR-221-3p to activate
the SOCS1 and JAK/STAT signaling pathway, thereby promoting macrophage M2 polarization and alleviating chronic
inflammation in the adipose tissue.
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Tab.1 Primers sequences for RT-qPCR

=23 MR IS IR IR 3R/22.5,
1.6 #%ZFPCR

Fi I RN A S S P2 U DT 21U RNA ff
AR I 45 2 RNAVREE 540 . SR miDETECT A
Track miRNA qRT-PCR Starter Kit(RiboBio) #4174
SEATQPCR JE, % 2% 21 /I8 BRI 3R X% B i 4 2 miR-
221-3p SRR, LA U6 NS HEIN i F I 5 5k
57 & A AL cDNA, >k FH 2xSG Fast gPCR Master Mix
(Roche, B639271) #4795 i PCR, Kl 4% 21 41 it
W Tnf-a, Arg-1.Socs1 F1 B-Actin i mRNA 7K, 2 95
N2 TR AR B ISR A R A . 519
ETHAEYHRA AR,

Gene Primer sequences (5'-3")
] RT CTCAACTGGTGTCGTGGAGTCGGCAATTCAGTTGAGGAAACCCA
mik-221p F ACACTCCAGCTGGGAGCTACATTGTCTGC
F CTCGCTTCGGCAGCACA
ve R AACGCTTCACGAATTTGCGT
F CCCTCACACTCAGATCATCTTCT
fnra R GCTACGACGTGGGCTACAG
F ACAGCAGAGGAGGTGAAGAGTAC
et R AGTCAGTCCCTGGCTTATGGT
F CTGCGGCTTCTATTGGGGAC
Soest R AAAAGGCAGTCGAAGGTCTCG
F GTGCTATGTTGCTCTAGACTTCG
p-actin
R ATGCCACAGGATTCCATACC

F: Forward primer; R: Reverse primer; RT: Reverse transcription.
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Fig.1 Changes in body weight of the mice in each group (1n=6). A: Changes in body
weight. B: Changes in fat mass. C: Changes in lean body mass. D: Changes in fat
percent. CS: Normally fed sedentary group without exercise; CE: Normally fed
sedentary group with aerobic exercise; HS: High-fat diet sedentary group; HE:
High-fat diet group with aerobic exercise. **P<0.01 vs CS group, “P<0.01 vs HS
group.

FKRAACTT BRI/ G S S Gl a0 44N BRI Ag 4 550K SR, % B0 HS 217N B
ZKF AR Z P HE R (HOMA-IR) . HS41/N  TC.TG.HDL i & T+ (P<0.01) , 8 JE A7 Sz 5l LU
BRI UM | 0009 IR K FTHOMA-IR B3 7 BERIKTC M TG &&= (P<0.01,%2).

(P<0.01) , 8 &I iz sh A i X — B4 (P<0.01) .
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Tab.2 Changes in the indicators of the mice in each group

Parameter CS CE HS HE
Fasting blood glucose (mmol/L) 6.70+0.38 6.13+0.44 13.10£0.99** 7.56+0.69"
Insulin (uWIU/mL) 7.74+0.62 8.27+2.70 24.73+2 41 11.70£3.30%*"
HOMA-IR 2.32+0.22 2.24+0.72 14.4622.27%* 3.87+0.84*
TC (mmol/L) 3.08+0.13 3.02+0.53 4.67+£0.40%* 3.90+0.70%+"
TG (mmol/L) 0.59+0.07 0.60+0.09 0.88+0.19%* 0.72+0.07"
HDL (mmol/L) 2.87+0.47 2.860.27 3.760.73%%* 3.56+0.23
LDL (mmol/L) 0.15+0.08 0.14+0.06 0.3240.13 0.31£0.13

*P<(.05, **P<0.01 vs CS group, “P<0.01 vs HS group.
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Fig.2 Changes in miR-221-3p levels in each group. A: Expression levels of miR-221-3p in plasma
(n=6). B: Expression levels of miR-221-3p in adipose tissue (AT). **P<0.01 vs CS group, “P<0.01 vs

HS group.
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Fig.3 Targeting relationship between Socsl
and miR-221-3p (A) and dual-luciferase activity
expression (B). n=3, **P<0.01 vs WT group.
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vs NC group, “P<0.01 s mimic NC group, *P<0.01 vs inhibitor NC group.
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Fig.5 Relative mRNA levels of Tnf-a and Arg-1 enriched
in RAW 264.7 cells (n=3). *P<0.05, **P<0.01 vs NC group,
P<0.05, *P<0.01 vs mimic NC group, *¥*P<0.01 vs inhibitor
NC group.
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