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Inhibitory effect of recombinant human adiponection on invasion and metastasis
of breast cancer cells in vitro
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[ Abstract ] Objective: To investigate the effects of recombinant adiponectin ( RA ) on the invasive ability of human
breast cancer cell line MDA-MB-231. Methods: MDA-MB-231 cells were divided into control group and RA( 2.5, 5.0,
10, 20, and 30 wg/ml) treatment groups. The effect of RA on proliferation of MDA-MB-231 cells was measured by MTT
assay ; the invasive and migration abilities of MDA-MB-231 cell were assayed in Transwell cell culture chamber; cell adhe-
sion assay was carried out in a microculture well precoated with fibronectin. Gelatinolytic activities of both MMP-2 and
MMP-9 secreted by cancer cells were measured by zymogrophy analysis. Results: The growth and invasive ability of MDA-
MB-231 cells were obviously inhibited when the concentration of RA was higher than 5.0 pg/ml ( P <0.01 ); the inhibi-
tion of migration was in a concentration-dependent manner, with the inhibitory rate ranging from 22.64% -77.84% . When
the concentration of RA was higher than 2.5 pg/ml, the migration of tumor and the secretion of MMP-2 and MMP-9 were
obviously inhibited ( P <0.05,P <0.01 ); the secretion of MMP-9 decreased with the increase of RA concentration. RA
was more sensitive to FN and than to ECM. Conclusion: These results indicate that adiponectin is effective in suppressing
tumor cell invasion when its concentration is >2.5 wg/ml; the mechanism might be the down-regulation of MMPs.
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Fig.2 Effects of adiponectin on the
invasive ability of MDA-MB-231 cells
** P <0.01 vs adiponectin 0 pg/ml group
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Fig.3 Effects of adiponectin on the migration
of MDA-MB-231 cells ( x400 )
"P<0.05, ""P<0.01 vs adiponectin O pg/ml group
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Fig.4 Effects of adiponectin on the adhesion
between MDA-MB-231 cells with ECM and FN
"P<0.05, ""P<0.01 vs adiponectin O pg/ml group
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Fig.5 Effects of adiponectin on secretion of MMP-2
and MMP-9 in MDA-MB-231 cells
" P<0.05, " P<0.01 vs adiponectin 0 pg/ml group

3 4F i

WE5T 2 B, N 15 20 U= A A7 FURE IR W 1
Y R — N EA N DI RE M 2R E T o AR
ARASERAR B 32 A A BT, g 15 20 22 0] 430 45 AR
YE S ROBR I Al IR 7 4 R 22 8505 1 40 it
PR 55 A e I B ZEAIKHL e 8 5 3% MO 2 R
R B AS M I A B A G . Horp i A P R A K A
¥ SRR R A K T o 4
I FR-6 SERBAEHE M A AR K, 5 2 POl o 1 & A=
RIEIEAR G (A BB 2R 094 FH AR B, R4 il 1 8 A=
B, 5 28 P IR G K A K TR RS
BICZE I 1996 4T & UL 1) Ji ity 41 B 43 6 vy — i
PR AR W 6 M 2 K, BFR A GBP28 | AdipoQ . AC-
RP30 5 apM1'®' . A B 2 3 X 07 T 4 (0 1K
3q27, Gt 244 A IR, M B A 30 000,
WA 5RO i B AU RE R AR O AR IR
B — DR EL I BRAR 25 R 3 B £ 4 25 R 3
BIEIGE SIS 3 WA " . PRBERMTH R
T ABRIE S5 F Sl RN 4 K S5 R 0Ok X 3. IRBEZR 1Y
BRIE 25 A6 delre AL P B % B, B o LA it ) 24
PREEIEPE L KA BRI R T o H A e K AL IR R
R A0 b ) S A RS A BRI, BRI R 4

BRI S5 F4 5000 15 P AS ) U5 PR MR 1 25 1) R [R) 25
R TRIRRAEMIE A 3 FASFE LR IAIE
o SBIR SEBEF HMW (2581 fdHE AR A
T IRECE K —EN 1.9 ~17.0 pg/ml. 7EAERE
FIEE S ZARPURE T R 2K B . 5
AR PR R B 2 A, — ok BB B LI AR
WRRZI T, 0 —Fhok A FAERIBRIR R Z R 1T, P
A T AR AIARE G EAMEBE, KW
IR R Z 0T 2 — 28 M 2R 5%

6 T i 10 28 /KT 5 2 2L B g 1 AU 22 £ A
St ELIAL T H RS B 2 KO B FEAR, LR 1 4R
ZEPERE > B B e 2 Harvie 28 P 5 VAT R 2
PR I, 2 2 W Ok B A R i 4 2 0 I R FL
P G0 XU o 3k — B SO 2 A i, AT A Ak
R4 22 3015 FR LR 1 UGS | i = 245 25 T 1M YA
W TNF-o 116 S5 RI820, DL KRBk 2 K
FsE A, IR, Chen 4515 3255 191 X AR 5% %% B,
LRI H I3 P B IBE KA IR NI b
FEAIRC P = 0. 003 ), i 93 25 7K 7 W] b st F = ( P =
0.025 ); 55X AR L, 2 SRR A9 HufE( L/A B
B THE( P =0.009 ), 1 H L/A HAE5 B K/
EARKYECr =0.21, P =0.036 ); A0}, /4 & 45 %k
( body mass index, BMI )5 IfiL i fig Bk 2 /K °F- &2 £ AH
K, HRFIKCFRIEASC, ik — DR FEE,
Kang %5 i 16 42 il (16 L R J88 200 i 2%, A 52 i s L
U A P ) 3 5 X L A2 B AR BX R R A, Hh
MDA-MB-231 Ji7 4H i (1) 18 5 W 5l b B 96 36 2E 3K
SESEFE I o T Ah, A AR SR IR e AR kR
Frahs o WEFERRE, 4R 228008 i 40 i N 7 28 35
B0 20 T L MR AE M0 A 5 U IR IR R Rk 3
INERID R FURRE MRS AR A (RAR B R KR
WA E T RS e A
SEln B A

AHFFE B URARTT NG BE 2 X5 ideg () AR S M 28 Fn s
Mo, TENMIRE (1R 22 MR8 FR v ECM 1) B
i T BV 1A e TR 2 9 200 L 2 A 1 200 B 58 I B )
ARTE B R A (G SR AL B2 MMP-2 I MMP-9 7
DR S A O B 14 5 B A 40 TV R
I B ENE MR R AR 2 f Pl ik 1
UM Pt 5 mEAEA . Affseh A 2.5 ~30
e/ ml Vi B (1) IR Bk 25 F 41 1R Ak B L AR 88 MDA-MB-
231 #iif1 24 h, SR LIH I E MMP-2 Fl MMP-9 {
PR MR, EIRREHEAKRNWERT 2.5
pg/ml B £S5 MMP-2 F1 MMP-9 3% 74 8 2 i 36 34
T B T R AR R A R T R R 4 LA MMP-2



No. 2 WS, AR NI FE LRI X 7L e 40 1 22 A e 7% 1y 7 - 119 -

MMP-9 1) 2 136 PEBAIG, B T 2L AR % MDA-MB-
231 4ifaXT ECM Fl BM IR IR RE JT . XA ARk
FEARZESLG AR BIHIE S, Bl 25 i 106 25 T A IR e 15 1)
FHir, MDA-MB-231 Z0ff= 785 B M 50 e [)
A e IR 25 5 4 1A BB 791 2 A0St Ml P AIX MDA -
MB-231 A AiE R RN RE J7. R, AT LK,
FEAAR Sh— 72 Wk FE A A 166 3% 0 20 A B 4% 10 il MIDA--
MB-231 #E R 2E TR HE T

FII0K 22 X e 8 240 R 14 =2 2% R B 1 s ey, L 240
A R N2 1 B N e S e 22 1 S O S Ol
EVEFRPURIAR AR ST, BRI R AR A v G &
LRI 2

(& % Wk ]

[ 1] Liotta LA, Tumor invasion and metastases role of the extracel-
lular matrix: Rhoads memorial award lecture[ J ]. Cancer Res,
1986, 46( 1): 1-7.

[2] Sternlicht MD, Werb Z. How matrix metalloproteinases regulate
cell behaviol J ]. Annu Res Cell Dev Biol, 2001, 17( 1 ): 463-
516.

[3] Trujillo ME, Scherer PE. Adiponectin

journey from an adipo-
cyte secretory protein to biomarker of the metabolic syndrome[ J ].
J Intern Med, 2005, 257(2): 167-175.

[4] Mantzoros C, Petridou E, Dessypris N, et al. Adiponectin and
breast cancer risk| J ]. J Clin Endocrinol Metab, 2004, 89( 3 ):
1102-1107.

[5] Dal Maso L, Augustin LS, Karalis A, et al. Circulating adiponec-
tin and endometrial cancer risk[ J ]. J Clin Endocrinol Metab
2004, 89( 3 ): 1160-1163.

[6] Goktas S, Yilmaz MI, Caglar K, et al. Prostate cancer and adi-
ponectin[ Tl Urology, 2005, 65(6): 1168-1172.

[7] Wechselberger C, Ebert AD, Bianco C, et al. Cripto-1 enhances
migration and branching morphogenesis of mouse mammary epithe-
lial cells J ]. Exp Cell Res, 2001, 266( 1): 95-105.

[8] Chandran M, Phillips SA, Ciaraldi T, et al. Adiponectin: More
than just another fat cell hormone[ J ]? Diabetes Care, 2003, 26
(18): 2442-2450.

[9] Tsao TS, Murrey HE, Hug C, et al. Oligomerization state-de-
pendent activation of NF-kB signaling pathway by adipocyte com-
plement-related protein of 30kDa( Acrp30 )[ J J. J Biol Chem,
2002, 277( 33 ): 29359-29362.

[ 10 ] Wong GW, Wang J, Hug C, et al. A family of Acrp30/adiponec-
tin structural and functional paralogs[ J ]. Proc Natl Acad Sci
USA, 2004, 101( 28 ): 10302-10307.

[ 11 ] Yamauchi T, Kamon J, Ito Y, et al. Cloning of adiponectin recep-

tors that mediate antidiabetic metabolic effects J ]. Nature, 2003,
423( 6941 ): 762-769.

[ 12 ] Miyoshi Y, Funahashi T, Kihara S, et al. Association of serum ad-
iponectin levels with breast cancer risk[ J ]. Clin Cancer Res,
2003, 9( 15 ): 5699-5704.

[ 13 ] Harvie M, Howell A. Energy balance adiposity and breast cancer-
energy restriction strategies for breast cancer prevention[ J ]. Obes
Rev, 2006, 7( 1 ): 3347.

[ 14 ] Chen DC, Chung YF, Yeh YT, et al. Serum adiponectin and lep-
tin levels in Taiwanese breast cancer patients| J ]. Cancer Lett,
2006, 237( 1 ): 109-114.

[ 15 ] Kang JH, Lee YY, Yu BY, et al. Adiponectin induces growth ar-
rest and apoptosis of MDA-MB-231 breast cancer celll J ]. Arch
Pharm Res, 2005, 28( 11 ): 1263-1269.

[ 16 ] Rose DP, Komninou D, Stephenson GD. Obesity, adipocytokines,
and insulin resistance in breast cancer[ J ]. Obes Rev, 2004, 5
(13):153-165.

[ 17 ] Ishikawa M, Kitayama J, Kazama S, et al. Plasma adiponectin and
gastric cancer J ]. Clin Cancer Res, 2005( 2Ptl ), 11: 466-472.

[ 18 | Petridou E, Mantzoros C, Dessypris N, et al. Plasma adiponectin
concentrations in relation to endometrial cancer: A case-control
study in Greece| J ]. J Clin Endocrinol Metab, 2003, 88( 3 ):
993-997.

[ 19 ] Chen HS, Chan TF, Chung YF, et al. Aberrant serum adiponectin
levels in women with uterine leiomyomas[ J |. Gynecol Obstet In-
vest, 2004, 58(3): 160-163.

[ 20 ] Petridou E, Mantzoros CS, Dessypris N, et al. Adiponectin in rela-
tion to childhood myeloblastic leukaemial J ]. Br J Cancer, 2006,
94( 1 ):156-160.

[ 21 ] Wei E, Giovannucci E, Fuchs CS, et al. Plasma adiponectin lev-
els and the risk of colorectal cancer in men[ J ]. J Natl Cancer
Inst, 2005, 97( 22 ): 1688-1694.

[ 22 ] Yoon SO, Park SJ, Yun CH, et al. Roles of matrix metalloprotein-
ases in tumor metastasis and angiogenesis[ J ]. J Biochem Mol
Biol, 2003, 36( 1): 128-137.

[ 23 ] Himelstein BP, Canete-Soler R, Bernhard EJ, et al. Metalloprotei-
nases in tumor progression: The contribution of MMP-9[ J ]. Inva-
sion Metastasis, 1994, 14( 1-6 ): 246-258.

[ 24 ] Westermarck J, Kahari VM. Regulation of matrix metalloproteinase
expression in tumor invasion J . FASEB J, 1999, 13( 8 ): 781-
792.

[ 25 ] Nelson AR, Fingleton B, Rothenberg ML, et al. Matrix metallo-
proteinases: Biologic activity and clinical implications[ J ]. J Clin

Oncol, 2000, 18(5): 1135-1149.

[ KFEEHE ] 2006 -12 - 11
[AxmE] 5 J+

[f£EEE ] 2007 -01 -30



