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Expression of Adipokines by Intermittent Hypoxia and Its Molecular Mechanism

Uchiyama, Tomoko

3,200,000
(SAS) (1H)
In vitro IH
IH Resistin, TNFa , CCL2
mRNA microRNA-452
SAS IH miR-452 Resistin, TNFa , CCL2
IH
SAS

microRNA

IH (intermittent hypoxia) is considered to cause adipose tissue
inflammation, leading to insulin resistance. In this study, we exposed mouse 3T3-L1 and human SW872
adipocytes to experimental IH or normoxia, and analyzed mRNA expression of several adipokines. We
found that the mRNA levels of RETN, TNFa and CCL2 in SW872 cells and 3T3-L1 adipocytes were
significantly increased by IH. RETN, TNFa , and CCL2 in IH-treated cell medium were also increased.
The promoter activities of these genes were not increased by IH. Target mRNA search of microRNA
(miR)s revealed that all the mRNAs have a potential target sequence for miR-452. The miR-452 level
of IH-treated cells was significantly decreased. These results indicate that IH stress
down-regulates the miR-452 in adipocytes, resulting in the increased levels of RETN, TNFa , and CCL2

mRNA, leading SAS patients to insulin resistance.
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<Materials & Methods>
[

e,
= T » -
3T3 - L 1 — differentiation ri:@i) &

3T3-L1 3T3-L1 (preadipocyte) 3T3L1 (adipc;yte) Human SW872
2
SW872 3
IH Condition | s
1 02 5 C02 5 21 02
5 C02 10
24
IH <Results> Leptin
RNA IHE&# T TCCL2, TNFa, and Resistin (Retn) nMRNAFHR N LR
ey 37311 — 3T3-L1 == Human — 3T3-L1 (uninduced) 3T3-L1 (induced) Sws72
CDNA (preadipocyte) (adipocyte) Sws72 :‘ j o e )
ey LR g Lmoton2, I P<0.0001 i i _ .
il s N ST Binl EANEs
8 ot ia 8 ot H g i@ IH 3T3-L1 (induced) ~ SW872
IH g ggg P08, g P=0.03120 i- x ? _,L ] ~ -
RT_ _ _ R oo 3T3-L1 (induced) swsa72
PCR IESE I
COM | ECl | Bl e m e
3T3—L1 IH 373-;-: :;lninduced) 3T3-L1 (induced) swe72
Ccl2 mRNA 3T3-L1 IH
Retn (Resistin) TNFa IL-6 Ccl2 (Mcp-1) mRNA SW872
IH ADIP RETN, TNFa , CCL2 mRNA
ELISA
IH RETN, TNFa , CCL2
IH
RETN, TNFa , CCL2
IH IH
CCL2, TNFa , RETN 1kb 3.5kb
SW872 24 Normoxia IH
CCL2, TNFa , RETN IH
RETN IHIRE IS TmiR-452% R HSH D
TNFo , CCL2 MRNA miR i silico N
miR-452 IH g” é‘
miR-452 P=0.0458 miR E” %“
DROSHA  DICER  mRNA s T o
MiR-452 mimic IH g TMMB & IHETHEICMIR-4528 R B
RETN, TNFa , CCL2 mRNA cEro

SAS IH miR-452
miR-452 RETN, TNFa , CCL2 mRNA
RETN, TNFa , CCL2




6 6 0 3

Akasaka J Naruse K Sado T Uchiyama T Makino M Yamauchi A Ota H Sakuramoto-Tsuchida S 20

Itaya-Hironaka A Takasawa S Kobayashi H

Involvement of Receptor for Advanced Glycation Endproducts in Hypertensive Disorders of 2019

Pregnancy

International Journal of Molecular Sciences E5462
DOl

10.3390/i jms20215462

Mikami Shinji Ota Ichiro Masui Takashi Uchiyama Tomoko Okamoto Hideyuki Kimura Takahiro 42

Takasawa Shin Kitahara Tadashi

Resveratrol?induced REG 111 expression enhances chemo? and radiosensitivity in head and neck 2019

cancer in xenograft mice

Oncology Reports 436~442
DOl

10.3892/0r.2019.7137

Uchiyama Tomoko Itaya-Hironaka Asako Yamauchi Akiyo Makino Mai Sakuramoto-Tsuchida Sumiyo 20

Shobatake Ryogo Ota Hiroyo Takeda Maiko Ohbayashi Chiho Takasawa Shin

Intermittent Hypoxia Up-Regulates CCL2, RETN, and TNFo mRNAs in Adipocytes via Down-regulation 2019

of miR-452

International Journal of Molecular Sciences E1960
DOl

10.3390/i jms20081960

Shobatake Ryogo Itaya-Hironaka Asako Yamauchi Akiyo Makino Mai Sakuramoto-Tsuchida Sumiyo 20

Uchiyama Tomoko Ota Hiroyo Takahashi Nobuyuki Ueno Satoshi Sugie Kazuma Takasawa Shin

Intermittent Hypoxia Up-Regulates Gene Expressions of Peptide YY (PYY), Glucagon-like Peptide-1 2019

(GLP-1), and Neurotensin (NTS) in Enteroendocrine Cells

International Journal of Molecular Sciences E1849

DOl
10.3390/i jms20081849




Shobatake, R., Takasawa, K., Ota, H., ltaya-Hironaka, A., Yamauchi, A., Sakuramoto-Tsuchida, 95
S., Uchiyama, T., Makino, M., Sugie, K., Takasawa, S. and Ueno, S.

Up-regulation of POMC and CART mRNAs by intermittent hypoxia via GATA transcription factors in 2018
human neuronal cells.

Int. J. Biochem. Cell Biol. 100, 107

DOl
10.1016/j .biocel .2017.12.012.

Takasawa Shin Tsuchida Chikatsugu Sakuramoto-Tsuchida Sumiyo Takeda Maiko Itaya-Hironaka 66
Asako Yamauchi Akiyo Misu Masayasu Shobatake Ryogo Uchiyama Tomoko Makino Mai Ohbayashi
Chiho

Expression of human REG family genes in inflammatory bowel disease and their molecular 2018

mechanism

Immunologic Research 800 805
DOl

10.1007/s12026-019-9067-2

15 0 9

Uchiyama, T., ltaya-Hironaka, A., Yamauchi, A., Makino, M., Sakuramoto-Tsuchida, S., Shobatake, R., Ota, H., Takeda, M.,
Ohbayashi, C., and Takasawa, S.

Up-regulation of RETN, TNFa , and CCL2 mRNAs in Adipocytes by Intermittent Hypoxia and Its MicroRNA-Mediated Mechanism.

79th American Diabetes Association Scientific Sessions

2019

Uchiyama, T., ltaya-Hironaka, A., Yamauchi, A., Makino, M., Sakuramot-Tsuchida, S., Shobatake, R., Ota, H., Takeda, M.,
Ohbayashi, C., and Takasawa, S.

Up-regulation of RETN, TNFa , and CCL2 mRNAs in adipocytes by intermittent hypoxia via down-regulation of miR-452.

The 55th EASD Meeting

2019




Ryogo Shobatake, Hiroyo Ota, Asako ltaya-Hironaka, Akiyo Yamauchi, Mai Makino, Sumiyo Sakuramoto-Tsuchida, Tomoko Uchiyama,
Nobuyuki Takahashi, Satoshi Ueno, Kazuma Sugiel and Shin Takasawa

Up-regulation of expressions of PYY, GLP-1, and NTS by intermittent hypoxia in enteroendocrine cells

55th Annual Meeting of the European Association for the Study of Diabetes

2019

Ryogo Shobatake, Hiroyo Ota, Asako ltaya-Hironaka, Akiyo Yamauchi, Mai Makino, Sumiyo Sakuramoto-Tsuchida, Tomoko Uchiyama,
Nobuyuki Takahashi, Satoshi Ueno, Kazuma Sugie and Shin Takasawa

Up-regulation of PYY, GLP-1, and NTS by Intermittent Hypoxia in Enteroendocrine Cells

79th American Diabetes Association Scientific Sessions

2019

Shin Takasawa, Ryogo Shobatake, Asako ltaya-Hironaka, Akiyo Yamauchi, Mai Makino, Sumiyo Sakuramoto-Tsuchida, Tomoko
Uchiyama, Chikatsugu Tsuchida, Hiroyo Ota

Up-regulation of diabetes-associated myokines by intermittent hypoxia in mammalian skeletal muscle cells

International Diabetes Federation Congress 2019

2019

Ryogo Shobatake, Hiroyo Ota, Asako ltaya-Hironaka, Akiyo Yamauchi, Mai Makino, Sumiyo Sakuramoto-Tsuchida, Tomoko Uchiyama,
Nobuyuki Takahashi, Satoshi Ueno, Kazuma Sugie and Shin Takasawa

Intermittent Hypoxia Up-regulates PYY, GLP-1, and NTS by in Enteroendocrine Cells

XX1V World Congress of Neurology

2019




Makino, M., lItaya-Hironaka, A., Yamauchi, A., Sakuramoto-Tsuchida, S., Uchiyama, T., Shobatake, R., and Takasawa, S.

The involvement of exon 75 of ryanodine receptor on insulin biosynthesis in pancreatic  cells.

World Diabetes Congress 2019

2019

Takasawa, S., Shobatake, R., ltaya-Hironaka, A., Yamauchi, A., Makino, M., Sakuramoto-Tsuchida, S., Uchiyama, T., Tsuchida,
C., and Ota, H.

Up-regulation of diabetes-associated myokines by intermittent hypoxia in mammalian skeletal muscle cells.

World Diabetes Congress 2019

2019
Resistin, TNFa , CCL2
59
2019
PYY, GLP-1, Neurotensin mRNA
62

2019




Resistin, TNFa , CCL2 microRNA-452

62

2019

92

2019

2018

Shobatake, R., ltaya-Hironaka, A., Yamauchi, A., Makino, M., Sakuramoto-Tsuchida, S., Uchiyama, T., Ota, H., Sugie, K.,
Ueno, S. and Takasawa, S.

Intermittent hypoxia up-regulates peptide YY, glucagon-like peptide-1, and neurotensin mRNAs in human enteroendocrine Caco-2
cells.

The 41st Annual Meeting of the Japan Neuroscience Society

2018




miR-203

selenoprotein P HIP/PAP

58

2018




