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[ Abstract] Background and purpose: Adiponectin (APN) is considered to be a potent anti-cancer factor that inhibits tumor cell
growth, but the mechanism by which APN regulates cell metastasis remains unclear. This study investigated whether APN can pass
AMP-activated protein kinase (AMPK)/mammalian target of rapamycin (mTOR)/phosphorylated eukaryotic promoter 4E binding
protein 1 (4EBP1) in endometrial cancer HEC-1B cells to inhibit cell migration and invasion. Methods: There were 4 experimental
groups: (D APN group: 20 pg/mL APN treated cells for 30 min; (2) inhibitor group: 10 pmol/L complex C (AMPK inhibitor) treated
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cells for 30 min; 3) APN+inhibitor group: 10 umol/L complex C pretreated cells for 30 min followed by incubation with 20 pg/mL
APN for 30 min; @ control group: only serum-free DMEM medium was added. The expression levels of B cell lymphoma-2 (Bcl-2)
and matrix metallopeptidase 9 (MMP-9) mRNA in 4 groups of cells were detected by real-time fluorescence quantitative polymerase
chain reaction (RTFQ-PCR). Western blot was used to detect the protein activation levels of AMPK, mTOR and 4EBP1 in Bcl-2,
MMP-9 and AMPK signaling pathways in 4 groups of cells. Transwell and scratch assays were used to detect the migration ability
of HEC-1B cells in four groups. Results: The expression levels of Bcl-2 and MMP-9 mRNA in the APN group were 0.64+0.08 and
0.68+0.02, respectively, which were significantly lower than those in the APN+inhibitor group (0.98+0.11 and 0.96+0.08; P=0.02
and 0.03). In the APN group, the protein expressions of Bcl-2 and MMP-9 in HEC-1B cells were significantly different from those in
the control group, inhibitor group and APN+ inhibitor group (P=0.00). The activation levels of AMPK, mTOR and 4EBP1 proteins
in HEC-1B cells of APN group were 1.49+0.02, 0.48+0.00 and 0.19+0.00, respectively. Protein levels were significantly enhanced
compared with the control group (P=0.00). The number of transmembrane cells was 78.72+10.74 in the APN group, 131.45+9.11
in the APN+ inhibitor group, and 131.91+12.29 in the control group. The difference in the number of transmembrane cells between
the APN group and the control group was statistically significant (P=0.00), while there was no significant difference between the
APN+ inhibitor group and the control group (P=0.12). The mobility of HEC-1B cells in AP-N group was (19.27+1.60)%, which
was significantly lower than that of the control group [ (66.51£1.19)% ] . The difference in the mobility of HEC-1B cells between
the four groups was statistically significant (P=0.00), while there was no significant difference between the three groups (F=2.78,
P=0.39). Conclusion: APN can inhibit the migration and invasion of endometrial cancer cells through AMPK/mTOR/4EBP1
signaling pathway and achieve its anti-tumor effect.

[Key words] Endometrial neoplasms; Adiponectin; AMP-activated protein kinases; 4E binding protein 1

figBcZE (adiponectin, APN) J&—Fh NI TE
AEYEYEZ RS P BT, IR e o, JF
KEBAAET MBAEER 2. AL, APN
XS ZA R Y, IS T PR A
Mk BB, SR, APNEIH

[l Fermentas/A 5 S 9E05E 1 385 Wi BE S
( real-time fluorescence quantitative polymerase
chain reaction, RTFQ-PCR ) & AR M7 &
W H HATaKaRaZAwl; ZEWC ( AMPKAH
) g A fEECalbiochem/A ] ; Hbi AAMPK

T P AL G R R . AT ST A R
APNXFHEC- 1B it i H R T AL £ 1 ( AMP-
activated protein kinase, AMPK ) /IfFLsh¥ &0
HF R EF (mammalian target of rapamycin,
mTOR ) /BRI EAZ IS S T4EZ5 54811 (4E
binding protein 1, 4EBP1) {5 5 #5200 ,
K B2 g bk B2 983 -2 ( B-cell lymphoma 2, Bel-
2) 54 EEAEY (matrix metallopeptidase
9, MMP-9 ) mRNA LK HE FHYFRIE, LI APNXT
HEC- 1B i fR ZERE I IS, 5 PN R Y
IR R B

L e P RS

1.1 FEXFI R

N T B N B A AR HEC-1B (i &% 2
EESRHYE ) AL K=, FEYAANAPNIG A #E
veBiovendor/A Al i s A iR S B 3

MRt AMPK ( phosphorylate-AMPK,
p-AMPK ) HLmiREHiIR . Pt AmTORFIBERR
fEmTOR ( phosphorylate- mTOR, p-mTOR )
Z YA . RITNAEBPIABERR{L4EBPI
( phosphorylate-4EBP1, p-4EBP1) F i fEPT
& YT ANBERR H M I =5 ( glyceraldehyde-
3-phosphate dehydrogenase, GAPDH ) Hiikily H
J[E Cell Signaling/AF] .
1.2 HMEFRSE

K HEC- 1B 21 i A 5 10% Jif 4+ 1L 15 £
DMEMSE 421 F b T-37°C . COLMRF 4L
NSD R FRA P BT SARA, PO A 1 4 40
WA SRS . ARICSCHR ™ B AR SE Ui I
78 2 &, 20 pg/mL APNAE 30 minfg i fEk
BESIT], DR S S e LA B A T 52
ST AL

@® XFREA . [UMATC I DMEME: 37 3 5



(P BBZEAER L) 2020453055 1Y)

27
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Fig. 1 Expression levels of Bcl-2 and MMP-9 mRNA and proteins in HEC-1B cells after treatment with APN and AMPK inhibitors

A: Expression levels of Bcl-2 and MMP-9 mRNA; B: Expression levels of Bcl-2 and MMP-9 proteins.”: P<<0.05, compared with another three
groups; 1: Control group; 2: APN group; 3: Inhibitor group; 4: APN+inhibitor group
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Tab.1 Comparison of activation levels of AMPK, mTOR and 4EBP1 proteins of HEC-1B cells after treatment with APN and its inhibitors

(Xxs)
Group N p-AMPK/AMPK p-mTOR/mTOR p-4EBP1/4EBP1
APN group 3 1.49+0.02 0.48 +0.00° 0.19+0.00°
Inhibitor group 3 0.63 +0.01 1.02 + 0.00 1.17 £0.02
APN-+inhibitor group 3 0.64 +0.02 1.02 £ 0.00 1.15+0.05
Control group 3 0.67 +0.02 1.09 +0.03 1.13 +0.00

": P<0.05, compared with another three groups
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Fig.2 Electrophoretogram of Western blot of AMPK, mTOR and 4EBP1 after treatment with APN and AMPK inhibitors
1: Control group; 2: APN group; 3: Inhibitor group; 4: APN+inhibitor group
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Fig. 3 HEC-1B cell migration in four groups detected by transwell cell assay
1: Control group; 2: APN group; 3: Inhibitor group; 4: APN+inhibitor group (Giemsa staining,x200)
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Fig. 4 Cell scratch test to detect the invasive ability of HEC-1B cells
1: Control group; 2: APN group; 3: Inhibitor group; 4: APN+inhibitor group



30 RRIRY%, & FSEASIEITAMPK/mTOR/4AEBP BN S SAEBMMTIE RIEZ NN

3 it 1w

APN 2 —F 78 g [ 21 20 v e Sk 3 0k 19 3
R, H TR 5 Y R Y APNSZ AR S5 & 7
TRIEIEVEIN 0 AR, APNHIA N &—Fif
S AT 7 B o PR A B K R T L A
W9t B~, APNSZREMMNRECR®HY], S5H
KRR, g EWE . 5. I
HIFIRRIE . e . DR AU T E N RE . TR
SRR WA IR R 2 —, HLER R A
Hh ] L A 5 AR G IR b BRI A A7, X
W B 8 . X5 R 19 & R R
ST A 9% — B2 FE N AMIFFE 345 . Yamauchi
s VOB R I, TR T R S
APNAZIRFHR /b, FRETAPN 5 5 Py B9 1)
Kb RIBAX, A P R, APN
98 2% S 20 it IR - 1] RE S i AMPK/mTORS 53
TRV A A AR £ . FE, UM APN
ATREXT T BRI A A . RIRAMEITER

AWFFELL20 pg/mL APNAE 5 W 5
HEC-1B4ifd30 minf5, AMPKZE [1RA fk /K F-HH
W, mTOR . 4EBP 1R 1R 1k 7K - B Gk
%, MY LA10 pmol/LA AW C/E 5 PN s 4
Jf130 min= & -S4 CHALBRZRHI30 minf5, FAIA
20 pg/mL APN{EH30 min/5, AMPK., mTORZFI
4EBP 14 1 1A 7K W4 T i 284k, $7R—
FE W APNYE FH 15 I B A i — e i Tl )i, ]
WG AMPKAR 3l 1%, 0E B AMPK AT H il LR
i FAmTOR | 4EBP1/i% 1k .

MG LI, APNREHIHIHEC- I B4 Y iF
. 12728, M AYCn] LK APN A X i il £
FH s FE APNAL B2 v 240 Jif 1) 28 A5 3 75 R B
AR TX IR, MR &Y CHikh 5 b FH2H v 4
U0 ) 25 A5 3 % SR %ot B 2 D TG I 22 331
I, EREEREIRAPNIE— @WK E | WA R nf
POEAMPKGE S, HIHIHEC-1BAIER | 1R
22 RUNETE AMPKG# P& 2 APNA Il 157 P s
KA RRBNEENGZ —, X IR 4T
B P R i R T 1A

A IR ) — K i BRI SR AR R AN SZ B

TXCANAS R i I 240 i 348 B o1k 2k 4 S 30y,
S 8 T S R AN AR 2B PR G . Bel-202
— PR R A, Pl 2 AR RSB T E)
FEIR BB 1 ; MMP-9R] LU i /b B IS B, 3R
21 i 5L JEC 118 2 e, T A 7 A 20 e e 4 e
AR SIAMERSER] . AS0F9E &30, APNu]Hi]
HEC-1B4iifiiBcl-2 . MMP-9 mRNA 5 A ik,
ME AP CIRAT BHBTAPNIX AR, 447K APNA
1 IEAMPK, FiliBcl-2, MMP-9fiy 35k, Ml
THHEC-1BAHMIAIEZE, L o IR 4 1,

Zi L rik, APNU] 3 i i AMPKOR T
Bcl-2, MMP-9yik; I af i i J i AMPK
ik, #HImTOR, 4EBPI#EIRfL, FEfKAMPK/
mTOR/4EBP U5 45 538 % 4% 38 38 85 (1 1935
Ve, $ERTE— N A EER T, APNA[ 4
AMPK/mTOR/4EBP | {5 53 B B E/ER, XN
MNATARBBEE R BT+ B i AL R AL 158

o

/oo

(& % X B

[1] ARITA Y, KIHARA S, OUCHI N, et al. Paradoxical decrease of
an adipose—specific protein, adiponectin, in obesity. 1999 [ J ] .
Biochem Biophys Res Commun, 2012, 425(3): 560-564.

[2] BIENKIEWICZ J, SMOLARZ B, MALINOWSKI A. Association
between single nucleotide polymorphism +276G>T (rs1501299)
in ADIPOQ and endometrial cancer [J] . Pathol Oncol Res,
2016, 22(1): 135-138.

[3] NAGARAJU G P, RAJITHA B, ALIYA S, et al. The role
of adiponectin in obesity—associated female—specific
carcinogenesis [ ] | . Cytokine Growth Factor Rev, 2016, 31:
37-48.

[4] ESFAHANI M, MOVAHEDIAN A, BARANCHI M, et al.
Adiponectin: an adipokine with protective features against
metabolic syndrome [J] . Iran J Basic Med Sci, 2015, 18(5):
430-442.

[5] GONGTT,WUQ]J, WANG Y L, et al. Circulating adiponectin,
leptin and adiponectin-leptin ratio and endometrial cancer risk:
evidence from a meta—analysis of epidemiologic studies [ J ] .
Int J Cancer, 2015, 137(8): 1967-1978.

[6] BUSCHE L, CROUS-BOU M, PRESCOTT J, et al. Adiponectin,
leptin, and insulin—pathway receptors as endometrial cancer
subtyping markers [ J | . Horm Cancer, 2018, 9(1): 33-39.

[7] ZENG F, SHI J, LONG Y, et al. Adiponectin and endometrial
cancer: a systematic review and meta—analysis [ J ] . Cell
Physiol Biochem, 2015, 36(4): 1670-1678.

[8] ZHANG L, WEN K, HAN X, et al. Adiponectin mediates



(P BBZEAER L) 2020453055 1Y)

31

[10]

[11]

antiproliferative and apoptotic responses in endometrial
carcinoma by the AdipoRs/AMPK pathway [J ] .
Oncol, 2015, 137(2): 311-320.

SGbAR. X8 88, EBT, F.IRBREN TE IR

Gynecol

AMPK/mTOR/SO6K 1551 i S ik i Z s ()] .
LA R4, 2018, 53(8): 554-560.

YAMAUCHI T, KAMON J, ITO Y, et al. Cloning of adiponectin
receptors that mediate antidiabetic metabolic effects [Jl.
Nature, 2003, 423(6941): 762-7609.

CAI L, XU S, PIAO C, et al. Adiponectin induces CXCL1

(ME=EE) 2

(Mg ges) 2

HIOC BT RRARER ], K16TF, 6451/, XUH T, #rh ERH OB

[12]

[13]

secretion from cancer cells and promotes tumor angiogenesis
by inducing stromal fibroblast senescence [ J ]
2016, 55(11): 1796-1806.
HARDIE D G. The AMP-activated protein kinase pathway—
new players upstream anddownstream [ J | . J Cell Sci, 2004,
117(Pt23)' 5479-5487.

GREREE I E BRI T T PR R A BOR SR AH SR IR
JRBESE [D ] . ) FEERLRA, 2017.

(kg H . 2019-07-26 &[] FH 1.

. Mol Carcinog,

2019-11-05)

ZLE2020FEMEITBE

Z5 H 19924 B P ISR 3Z BE 24 FURR 001, 199844 R E R & . rduir
e L R B T [ N ANVA TR IE R A TR, TS

. ISSN 1008-617X, CN31-2087/R, 4“?3\

AR RER AP

R PRI (i ) i e DY R A SO R AR R . R RE R

GO AR |
(e

IR £k . ot i

SAGRL A L AR R 2y e AT A 2 R T, Sl R =

NS ST . & S TR

N 1#?& 5 T4E (=] Eﬁﬁ%lbl#
AR ) AP EARME SR, FEEKR, BAMKIHNE, EBEAE .

FRARESS NRETHR . SR

WA DRrr B . BRI AR L Rk B N i) 2 MR R T B

ARFERM, WEAAS4-653, EMEHI5IC, HEL0ITE,

PANARRR, (MRIRE ) Sita
WHMHE BT R L2705
il 4. 200032

H, W 021-64188274  021-64175590-83574

E-mail: imagingl09@163.com
(R | R

www.zhongliuyingxiangxue.com

CERN T

CIRISAR ) g



