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Activation of a7 nAChR improves white fat homeostasis and promotes beige

adipogenesis and thermogenesis in obese mice
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!Shandong University of Traditional Chinese Medicine, Jinan 250355, China; *Affiliated Hospital of Shandong University of Traditional
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Abstract: Objective To investigate the effects of a7 nicotinic acetylcholine receptor (nAChR) agonist on (33-adrenoceptor
agonist-induced impairment of white fat homeostasis and beige adipose formation and heat production in obese mice.
Methods Forty obese C57BL/6] mice were randomized into high-fat feeding group, p3-adrenoceptor agonist-treated model
group, a7 nAChR agonist group, and a7 nAChR inhibitor group (n=10), with another 10 mice with normal feeding as the blank
control group. White adipose tissue from the epididymis of the mice were sampled for HE staining of the adipocytes. The
expression levels of TNF-a, IL-1f, IL-10 and TGF-f in the white adipose tissue were determined by ELISA, and the mRNA
levels of iNOS, Argl, UCP-1, PRDM-16 and PGC-1a were detected using RT-qPCR. Western blotting was performed to detect
the expression levels of NF-«B P65, p-JAK2, p-STAT3 in the white adipose tissue. Results Compared with those in the blank
control group, the mice with high- fat feeding showed significantly increased body weight, more fat vacuoles in the white
adipose tissue, increased volume of lipid droplets in the adipocytes, upregulated iNOS mRNA expression and protein
expression of TNF-a and IL-1p, and lowered expression of Arg-1 mRNA and IL-10 and TGF-f3 proteins (P<0.01). Treatment
with a7 nAChR significantly reduced mRNA levels of PRDM-16, PGC-1a and UCP-1, lowered TNF-a and IL-1f3 expressions,
increased IL-10 and TGF-3 expressions, and reduced M1/M2 macrophage ratio in the white adipose tissues (P<0.05 or 0.01).
Conclusion Activation of a7 nAchR improves white adipose tissue homeostasis impairment induced by 3 agonist, promotes
transformation of M1 to M2 macrophages, reduces inflammatory response in white adipose tissue, and promote beige
adipogenesis and thermogenesis in obese mice.
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1 RT-qPCR3|#1F75
Tab.1 Sequence of primers for RT-qPCR

Name Primary sequence (5'—3") Product (bp)
e Forward: GAAACACCTGCCTCTCTCGGAAAC 103
Reverse: GCATTCTGACCTTCACGACCTCTG
NOS Forward: ATCTTGGAGCGAGTTGTGGATTGTC 131
Reverse: TAGGTGAGGGCTTGGCTGAGTG
Argl Forward: AGACAGCAGAGGAGGTGAAGAGTAC 107
Reverse: AAGGTAGTCAGTCCCTGGCTTATGG
Forward: CGATGACCCTCCTCACACCAAAC 97
pocte Reverse: TTGCGACTGCGGTTGTGTATGG
PRDM16 Forward: CAGCAACCTCCAGCGTCACATC 81
Reverse: GCGAAGGTCTTGCCACAGTCAG
GAPDH Forward: CCT TCC GTG TTC CTA CCC C 131

Reverse: GCC CAA GAT GCC CTT CAGT
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Tab.2 Comparison of body weight of the mice among the groups (g, Mean+SD, n=10)

Weeks

Group

0 12 14
Blank 21.40+0.78 29.60+0.83 30.59+1.00
High fat 20.81+1.01 40.22+0.65** 43.794+0.81%*
Model 21.31+0.98 40.19+0.75 36.89+0.67°""
Agonist 21.45+0.81 40.59+0.59 34.14+0.654 4"
Inhibitor 21.04+0.96 40.07+0.56 43.2+0.81

**P<().01 vs Blank group; ““P<0.01 vs High fat group; **P<0.01 vs Model group; “P<0.01

vs Inhibitor group.
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