- 486 - AR iR 2 (L ) 2011 4E 8 A 45 5 %% 45 4 1 Chin J Breast Dis( Electronic Edition) , August 2011, Vol. 5, No. 4

BERERSIREERED

LB M i EIRA

FUIR e 2 o M fe W WG 2 — o Aok, BF 5 SR A FL IR 5 B
UM o FLBRIE A R B AR I S I 71,45 ~50 B2 B e )qk
TRRARSE T, [, B BB A E AR A 28 5 e o T HL, ZLIRR R 2 kA
WAL FUREE B AL LU B 0008 £, © 28 0T 58 3R B LR R 40 i mT LA
A0 AT M TR P S S R A S R I R BB ML A
WA TN SR T A3 o A AE Bgiie -5 2L o e A8 Z TR e B i A
BT e A EAFAEE AR R R 7 B8 B BE A SR T i PR s AL 5
LI B R Z M B R RAE—E5ak

1 BRERESFYLH

B AN R ORI B R 25 3 o R AE LR -5 00 B At I AN
2 R LA B3 22 4 A BR = 22 TR) %) P A8 285 AN W
1.1 5 ae g oA G 58 AH DG 3R oA e 4 e A+

e B A S ] 72 J5 200 L %) 054 200 e Do oS 00 B A s S/ 02 ol i it 4
JL, SR G 20 A i R . R T e ) 3 R N oAb S AR 2 R A i A
TN, P TR | R S5 BRI (parathormone, PTH) ™' (1,25 —
4 2 D3 (1,25-dihydroxy vitamin D3, 1,25-(0H),D;) "™ A E KK T B
(transforming growth factor-B, TGF-B) 61 W i 22 RE AR K B (insulin-like
erowth factor, IGF) 4 BIE B2 1 (bone morphogenetic protein, BMP) \‘{#4
2% (osteoprotegerin, OPG) | 14l fi4 % (interleukin, IL) -1 25
1.2 5E 20 M3 58 A0 oA A OC A TR A AH S 4 i PR

B 440 6 A R X 0 T 0B, & S B AN oAk 2 R ) DR 35 AR
Z FH 2% 45 H ( parath-yroid hormone-related protein, PTHrp) (IL-1 IL-6 i J53 IR
%E [ F (tumor necrosis factor, TNF) "¢ \TGF-B[M] AR T kB 2R AL

BT H - 5K B H E A BUR 3343 (2008)

YRR A1 :300052 L, RIFEBEARF R B PR B 4 43 R (AR B M TLATHE ) ,300060 R, R LB ARF A= Wt I b Jg 2 e s 2R R it
T g B IR TR SR % L BIA BOR PR A SR

EEVEH B BUH] , E-mail ; qionglizhai@ hotmail. com




AR iR 2 (L ) 2011 4E 8 A 45 5 %% 45 4 ] Chin J Breast Dis( Electronic Edition) , August 2011, Vol. 5, No. 4 + 487 -

KB A& (receptor activator of NF kB ligand, RANKL) O At 22 1AM M R - 1Y
AL
1.3 MR IL-1 IL-6 ' TNF 58 B

T AN B RE TR BE B A0 BB A0 R OCTR S A N T e
AP SO 2 LA R B . TR Rl B SRR R
FTR IS, AILAAC B i PN BR B0 2 i A — 2R 90 722 b T S B0 R o i A B o A
T E BN B A B B EHOGR (MERCR ) AL A - (TL-1 1L-6 ['TNF) k47
g,

PR A& B, 03B 200 e AR S 00 2 T X AT VR S A R nT B AR
T Hi, S5 EE " . MERME T LA R R A T
Hil# OPG j=A: ., BbAh, Bl IL-6 Ak, X TNF F1E W5 4 g 4 7% d0) 38 A
F-( macrophage colony stimulating factor, M-CSF) 4 #HI4EHA ™ . TNF FI M-
CSF ] LU 1 B 200 B %) 38 58 R0 04, e LG D E 380 3R A5 7 — g /K ml il
HlE AR . DL, LM 205, B T UM R AT W3 TR, o
(AR RIS 0, — LEZ 3D A% B MR 20 TL-1 (T1-6 J2 TNF ¥ g2 A B
ThaE . BANFSTR, PEMERER B = 59 R B ZE /Y B Bl sl A1 Ji] i rp TL-6 3%
NI R IN  TL-6 PR AT A AR A, T R 0 A R R 434k,
B AR MR T, SR S A MR L Sl MR R A
BEHITL-1 R TNF (3 PE > o TL-1 S — i 504 15 WO o), ol A il s
20 LSS G, ISR I TR B AR, TN DU) A 400 il B A4 M 0 1, 2 B 44 i
AR A IR 7, DR AR 1 AR WA s TL-10 R TN A 8 0 5z ek oA SCmT 3] 35 11.-6
B8 Wb , =25 FH B AR e — 20 e v Wi, X 4 28 i i T A 2 A 1) ] e
HLZ—"*

W] DA, B g AN A A R I R AE T B i S e T ik, —Se 4
LR 73Rk S i, (B R 2 1B R T & AR 8 A e A o

2 IBEBEBNS T
2.1 “Fh77 5 L5 S

LR 2 L P v R AL B PR B s R LR B A LR A, 70% L
EREBIERE SN IE R B R FLR R G H LR R SR AL W
1889 4F: Paget 25" 2 & I “ Fft 11 13987 A U0 A B LA B 2 B R 1 R
FERLI, < 387 B BEOR B, < Fh T BDFLHRE 40, BE IR B h o o



- 488 - AR iR 2 (L ) 2011 4E 8 A 45 5 %% 45 4 1 Chin J Breast Dis( Electronic Edition) , August 2011, Vol. 5, No. 4

Baa] 7555 T 40 i ( bone marrow stromal cells, BMSCs)  4H g #3851 L Bl 4
PO LS5 B BE OB T M AR TR AR LT I R R AR B R
MR55, EN125 T BMSCs 1M 40 M 2 [8] 9 AH B 26 B o Paget TA KB $E 130
S — R0 e DR ) AR A AR T 0 A R R ) R R AR I R R RS
FH e 200 B R - Bl D P B =2 1B 52 2% A BV A 38, B i R L s 4
A7 AR AR A e A L ) i A i A R RS IR AR R S R R
H B MHER R L C-X-C ZJ%E L R T2 14 (C-X-C chemokine receptor, CXCR4)
FlavB3 B4 R Y A ST W, 8] 5 40 M U8 AL IR T 1 (stromal cell-
derived factor-1,CXCR4/SDF-1) [l 542 52 i it 8 40 B 1) A= A7 AN B0, B4
DS SEAIL A (12 8 b o 200 A B B R B v S A
2.2 AN SRR E R

L 98 200 I 7 A 1 22 DR R 4 T 4 AR S v IR, X 8 PR - 4
PTHrp IL-1 IL-6 \‘TNF \RANKL %' L B 98 200 B vl LA ) ml i 44m M 3is
e R ML 18 RANKL Z8 40 fifd (A F- . RANKL J& — > 5 f 7 00 - 48
N5 E R e Bl 157 s 2 v = 1 00 ) 1 B = SRR S = il
AT TR QR BT TL-1 IL-6 (TNF F 38 i1 S i — 45 i 10 B 40 ) 24
KA Ak, S0 0 40 MG 58, I A A 5 AN B RS AR AAE S i SR AR
[ T 240 Ji T 5 5 4 Y, w3 0 R 2 ) 400 T A0 A PR, 3 — 20 i i %
Bt N R LR A e — i, IR ot L & A B RS, e TR
279

3 BREA BHEUNESABESER

WATIG AT, FLIR I 0 & A B B IR s/ i 7 53—y
FIIGA I SEE R IR 2 D = FIFLIRIE RS0 B9 LA e 285 W o ) kLR A
TR ICIE 70 B e 28 K AR BB I, LRI B4 5 06 A AR 1 B A, [+ e
M2 D B S Z WIEL LS R ZBENT SR, ZH RSB A&
W, B, B TR B B IR 8 A L8 B 7 3% =2 1L P A 7 3 S e
E
3.1 BRASRYEE R D B AR BRI R

SEARSK  BFSY F B BhAS N4 E 2 D B = T LUME S FLIRIE iR,
PR HE BTSN B Zheng 25171°2007 4F & BB AS a4 TR FAL 5 7L B 56 7%
H—E R R, ANTHEHEERE RSB 23 2 4, — 44 T IE WA,



rPAEL IR 2R (B AR 2011 48 H 455 4 %5 4 W] Chin J Breast Dis( Electronic Edition) , August 2011, Vol. 5, No. 4 + 489 -

— G TSR B, — BB [R5 BB % PR AL s b ATl 58, 45 58 e B, IS
TREZH PR B IR A B DS N T 43% |, I ed XIS AN T 24% |, 9 4R
MO FE N T 24% . 2010 4EAB 7] UFSE 44 & D k= n] 42 oE 2L B e 1E S
BRI P A S R T AR W A 0 TE R R, BE ML M2 A, —
HAETHER D= EWRFFE(AL) , ~HAETHER D 2N EDHIFE
(B #) ik BIbRAESS , X W 2H /N B AT 2L A E: 40 MY MDA-MB-231 3357, il 45 3h
YRR, R Je X AR/ N IR B T , R L & B0 A ZH I PR X B4 B
HE A AR XA E AR B A s, Geit B, A I
VR X AR B ZH A BN T 105.5% (10 d) \121.5% (14 d) 26.9% (21 d) , 31
e R D = 30 AR p B R . [RAR AT S LA/ SR Sh AR R IR S
Y % D Bz o] DR BESL IR 40 MCF-7 76/ AR A 638
3.2 PTH .RNAKL IL-1.IL-6 ,TNF

SRAS AN AEE R D = A LU 0CE Brs s, (W S5 fdiAE 2= D k= )]
DR 2L BRI B3R, 8 Z B R BT IR & AR ) F 25
7, e B S 4 R I Y R F AT R BB T XU o ST B LR B B i
FEFIN MV A PR IR, 105 A0 B 00 By 200 B =2 TR) A7 A — AR B 0 1) P 77
BV DABSNGEE R D B BREUN RS R0, ML B S B4k A & D
Bz i, B4 8 PTH Z0 i/ PG5 ™ THEs 8 PTH 2K P H0380 i 8 e 475 114
Bl 0 Pt B K25 (OH ) D3 54464 1,25 (OH ) 2D3 , 385 711z 5% W WA 5 i 3B
AN I Y PTH 2244, LIS RANKL A3k, RANKL J& F TNF K%
B, AT LA FRE 0 0 36 5 A 2 i Rk el ok R A R 40 R T
RANK 256,15 S B A M sl , 4 - W BT i i R i o B o i R R T
[¥) TGF-B .BMP IGF \IL-1 \IL-6 %54 i Xl SC AT f2 A FH 3 I Jed 400 B, 412 a2k b 98
2 R SR G, i 5 e 200 A A A DG 4 it PR -4 PTHurp 554 2 A8 - 41
T, DT 3 B SO T O 5 T - o IR A B I T i b AR R R, e — 20
PEIIRE AN A K T O RER 7[RI, S RO AE BRI T 4
JZR1K OPG RYRE J1,0PG ] LLid i H AR #R ) RANK, #ll ] RANKL 5 RANK
g AVE RS T BELIE B A0 AL . 24 OPG ki it , Bl 40 e i 1k
S, B ISV P i, 2 T A S B YR B IR o RIS, 3% RS A AN e AR R AE
N, BRAE R T 40 AN B w40 A, B A 1o v] DL &35 RANKL \TNF-o A% IL-1 4%
R, NI B 40 RANKL 3635, oE— A5 06 AL i 15 40 g, 4 ik
W, 48285 BRE AN RIFEan e . ANETAT IR , o4 28 5 MERL R K T R,




- 490 - AR iR 2 (L ) 2011 4E 8 A 45 5 %% 45 4 1 Chin J Breast Dis( Electronic Edition) , August 2011, Vol. 5, No. 4

WSO, R 0 A i K —— I R AT 1 0 PR 4 95 A
i, a0 PTH (IL-1 [ TNF | RNAKL IL-6 <5, fe 7 1 e 20 Mo /e B BE IoA 58
PN 5 Ak
3.3 avB3.TGF-B

B BTN, BB MR R IR RS R avB3 TR & A T
VEF R ferh R E AR . B A ER avB3 TEiEH FLE b A0 i A 2L
JIE R ZEVESURR I A0 MR B R AN I Rk B SRR EA .
B MV A AN AN B B 1 45, o S 2L A R R BN R R R . ke
M, Bt T A0 A S B A A B R M B R Y . WA
PRAMIFSE 2 B, 1B 40 A T LA o v B L M o A R B e R

TGF-B g difirh SRR 2 AERKREF, IEEEL T, BEREARELIEE
TEPERYAY) 1-TGF-B AF7E ; 24 5 ST B A IS, B8 1 200 L T3% 3l 15 5, 006 O et A TR 1P
YyJoi , 1-TGF-B SEAL WL TH B TGE-B, A FH T i g 20 e, 2 2 firb e 400 el ) 2
[F]ISF, TGF-B ik ] Lk g 4 e ™ A8 BF Z2 19 PTHrp, sk >k i — 20 3 s il B
200 M 0 T, S R A

FIRBFFE R, H el s AN R R R AR B RO S L R A T A
T ZE A, , A 200 B | 40 PR 5 DA R i B A A 55 v 40 e 358 Jo 1) 0 P A S e
BRAE S A WS, DT Jir g -5 e R 7 A S e o jH UG AT R0 - BB A% P B3
FLIRIE B 5 A BORE S, D2 F L s e B8 1) R A BT B o A, felf ol 4
(TE PRSI, mT e X LR B e A AR

4 ZhiE

FUBRIE I S0 R B0, B R FLIE R R I W WL 2 — . — BLELIE
B RS, S B AR G i AR AP Rt W R . H ATR 2 SE R AR 7
IFFEFLRIRE 1 e A 0 0 WL, 3P M 12 0 T U S8 11, ko] 1 E 8 71
7 S b L g R R PR A A ) AR JR R R, 2008 4, Grady 45"
Xt 10 101 24 2 28 J U Lo filt P MECR S PRI 500 3 0 o5 (IR | i)
205 SR e I R VUG B L RS I R 6, RIS F 2007 4R 4y
B 7RSSR NIRRT LU B AR R oL, b ihie T H TR T B R
GLAR ) R R X LR B R RO ME o R R — R A0 S5
AEIE i 22 b7 2R Rl B 4 e AN 3, 0 i) B R, AT 4 ol i o LX)
BRI R RIL 76% ~100% , % FLIRE B A 3R 1K 90% . i



AR iR 2 (L ) 2011 4E 8 A 45 5 %% 45 4 ] Chin J Breast Dis( Electronic Edition) , August 2011, Vol. 5, No. 4 + 491 -

ST R, B TR ML RIRE B e A% Z TRl AF A B VTR &R, 01 UG AR AT REXS
FUIRE B H R R T A —E i I, 2 T R A 2R LN B A B A
FUAT, FLIRIE B e A% 0 5 L A58 S R T ORI , LA L 1E N 2]

e DA A DR 2 A% S B (R R A8 7 VA TS ARAR D o SR Y — b B 4 Y S 3 U7
U BAU AR N ZUIR IR B 5 R A E R, (W) I A B BB A B e B8 5 B B A
S Z R AL DY 52 AT B0, #RHh = Z [ B NTERR 3R, HE— 2B AR S s AL
AL IR R O 2 R A i e, ANICRE D s PR S8 ORI s AN 3k, G
A 25 B R AN AN TELEAEZR D3 (Y07 R R TR B BB, Dol R B AR RS
FROME SR, i v Jv e R85 A0 2B 90 o i, T ELIS RE SR A 3tb 1 B8 T A0 M TR S5 1)
AR, BT S i — 253 TS LI (436 )7 1 BBl 4R SR A SE 3 AN BRI A0

(REEIR] B BB s FUIRE B RS o B BEIEASE 4 PR 1

(FEZESES] R737.9 [ SCEkERIRAS ] A

&% 3k

[1] Zheng Y, Zhou H, Fong Yee C, et al. Bone resorption increase tumor growth in a mouse model of osteosclerotic breast
cancer metastasis[ J]. Clin Exp Metastasis,2008,25(5) ;:559-567.

[2] Nicolin V, Bortul R, Bareggi R, et al. Breast adenocarcinoma MCF-7 cell line induce spontaneous osteoclastogenesis via a
RANK-ligand-dependent pathway[ J]. Acta Histochem,2008,110(5) :388-396.

(3] RS, sRee, UK , 45 LRI A0 0T i 20 O3 Ge A5 A D RE r A i 7 FH [ T ). 9884 , 2009 ,28 (5 ) :449-455.

[4] Manolagas SC. Birth and death of bone cells: basic regulatory mechanisms and implications for the pathogenesis and
treatment of osteoporosisl [ J]. Endocrine Reviews, 2000,21 (2): 115-137.

[5] Berrodin TJ, Chang KC, Komm BS, et al. Differential hiochemical and cellular actions of premarin estrogens: distinct
pharmacology of bazedoxifene-conjugated estrogens combination[ J]. Mol Endocrinol ,2009,23 (1) ; 74-85.

[6] Yin JJ,Pollock CB,Kelly K. Mechanisms of cancer metastasis to the bone[ J] . Cell Res, 2005,15(1) :57-62.

[7] Nakamura T,Imai Y, Matsumoto T, et al. Estrogen prevents bone loss via estrogen receptor alpha and induction of Fas
ligand in osteoclasts[ J]. Cell, 2007,130(5) :811-823.

(8] Krum SA, Miranda Carboni GA, Hauschka PV, et al. Estrogen protects bone by inducing Fas ligand in osteoblasts to
regulate osteoclast survival[ J]. EMBO J,2008 ,27(3) :535-545.

[9] Cheleuitte D, Mizuno S, Glowacki J. In vitro secretion of cytokines by human bone marrow: effects of age and estrogen
status[ J]. Clin Endocrinol Metab, 1998, 83(6) :2043-2051.

[10] Hong DS, Angelo LS, Kurzrock R. Interleukin-6 and its receptors in cancer ; Implication for translational therapeutics
[J]. Cancer,2007,110(9) :1911-1928.

[11] Trinkaus M, Simmons C, Myers J, et al. Skeletal-related events (SREs) in breast cancer patients with bone metastases
treated in the non-trial setting[ J]. Support Care Cancer,2010;8(2) :197-203.

[12] Paget S. The distribution of secondary growths in cancer of the breast. 1889[ J]. Cancer Metastasis Rev,1989,8(2) ;98-
101.

[13] Wi, FLBEEHR R THLRILT]. SEHIBE 2% ,2003,19(12) :1389-1391.

[14] Zhang Y, Ma B, Fan . Mechanisms of breast cancer bone metastasis[ J]. Cancer Letters,2010,292(1) ;1-7.



- 492 - AR iR 2 (L ) 2011 4E 8 A 45 5 %% 45 4 1 Chin J Breast Dis( Electronic Edition) , August 2011, Vol. 5, No. 4

[15] Hirbe AC, Morgan EA, Weilbaecher KN. The CXCR4/SDF-1 chemokine axis: a potential therapeutic target for hone
metastases[ J]9 Curr Pharm Des, 2010,16(11) :1284-1290.

[16] Brown SA, Guise TA. Cancer treatment-related bone disease[ J]. Crit Rev Eukaryot Gene Expr, 2009,19(1) ; 47-60.

[17] Garland CF, Garland FC, Gorham ED, et al. The role of Vitamin D in cancer prevention[ J]. Am J Public Health, 2006,
96(2) :252-261.

[18] Grant WB, Mohr SB. Ecological studies of ultraviolet B, vitamin D and cancer since 2000[ J]. Ann Epidemiol, 2009,
19(7) :446-454.

[19] Holick MF, Chen TC. Vitamin D deficiency: a worldwide problem with health consequences[ J]. Am J Clin Nutr, 2008,
87(4) :1080S-1086S.

[20] Grant WB. Lower vitamin-D production from solar ultraviolet-B irradiance may explain some differences in cancer survival
rates[ J]. Natl Med Assoc,2006,98(3) :357-364.

[21] Zheng Y, Zhou H, Modzelewski JR, et al. Accelerated bone resorption, due to dietary calcium deficiency, promotes
breast cancer tumor growth in bone. Cancer Res, 2007, 67 (19) :9542-9548.

[22] Ooi LL, Zhou H, Kalak R, et al. Vitamin D deficiency promotes human breast cancer growth in a murine model of bone
metastasis[ J]. Cancer Res, 2010,70(5) :1835-1844.

[23] Ooi LL, Zheng Y, Zhou H, et al. Vitamin D deficiency promotes growth of MCF-7 human breast cancer in a rodent model
of osteosclerotic bone metastasis[ J]. Bone,2010,47(4) :795-803.

[24] Guise TA, Mohammad KS, Clines G, et al. Basic mechanisms responsible for osteolytic and osteoblastic hone metastases
[J]. Clinical Cancer Res, 2006,12(20 Pt 2) :62135-6216s.

[25] Jesudason D, Need AG, Horowitz M, et al. Relationship between serum 25-hydroxyvitamin D and bone resorption markers
in vitamin D insufficiency[ J]. Bone, 2002,31(5) :626-630.

[26] ALAK, FrBEARHg e, ¥ I KR Jok 410 T o Jed 200 A4 A A0 T R WS DA T 410 o) L o e B R OB R [ J/CD ] v A
FLIRR 22 . B TR, 2009,3(5) :574-576.

[27] Chiang AC, Massague J. Molecular basis of metastasis [J]. N Eng ] Med, 2008,359(26) :2814-2823.

[28] Huber DM, Bendixen AC,Pathrose P, et al. Androgens suppress osteoclast formation induced by RANKL and macrophage-
colony stimulating factor[ J ]. Endocrinology 2001 ,142(9) :3800-3808

[29] Krawetz R, Wu YE, Rancourt DE, et al. Osteoblasts suppress high bone turnover caused by osteolytic breast cancer in-
vitro[ J]. Exp Cell Res,2009,315(14) :2333-2342.

[30] Yin JJ, Selander K, Chirgwin JM, et al. TGF-beta signaling blockade inhibits PTHrP secretion by breast cancer cells and
bone metastases development[J]. J Clin Invest 1999, 103(2) ;:197-206.

[31] Grady D, Cauley JA, Geiger MJ, et al. Reduced incidence of invasive breast cancer with raloxifene among women at
increased coronary risk[ J]. Natl Cancer Inst,2008,100(12) :854-861.

[32] fifpis, SAE A, SR, 45, LR AR LIRIT IR )/ CD ] ARSI 2% 8 HL TR, 2007 ,1(1) 24, 18.

(ki B 111:2010-09-01)
(ARG - e

ALRME, Do BIRH. BB S SURE R4 ]/CD]. PAESUS R A &, & F5,2011,5(4)
486-492.



