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(HE] BH HITEEWLEERG 1a(MIP-1o) 5 % & 5 % (MBD) & % s 5 20 J0 37 %] 25 46 04 FF 5,
Fik KAARHEm Kk HI29 @i & MBD & & & # A4 R 49 J (BMSCs) 9 1L i 34 89 % = X R B 28
(OB), 3% 4 5 40 *F B4 MIP-1a 28, F AL & & (ScD) 48, 3t MIP-1q 3 3 (MIP-1a-Ab) 28 2 4% Scl # 4% (Scl-
Ab)4, % & RARIE R BMSCs oL OB, K32 % HI29;ELISA & 40 H929 34 Lk & ¥4 MIP-1q
Fo Scl KF s BB B e & B 3 F 4 & % % OB,Brodford i 7 240 OB #5155 8 8 (ALP) & M ; West-
ern blot #m OB ) ALP #9 2k K-F; @ ZF 4o & 240 OB45 B F ALY AR M Ln OB ¢ 8 = &,
LEE IRIN R B 3 BMSCs # OB; Scl 8% Scl-Ab 22 MIP-1q K -F 2 3t 41 2 & R B 2. (35 P>0.05),
MIP-1a 48 Scl #9K-F 5 2 3 F 2t B8 48 (P<<0. 05) . MIP-1a-Ab £ ¥ # Scl K F 4 aF B 408 £ F % (P<0.05);
MIP-1a-Ab %1 .Scl-Ab 22 OB #4945 % Fim R4 ALP k4 ALP B O & *F B4 23 3 (3 P<0.05), M
OB # 7 = % 0| B A& F 2+ BB 28 (P<<0.05); MIP-1¢.Scl 28 OB #4945 & F A4 % .ALP % # ALP R g %
#8482 PR 2 K (3 P<<0.05),% OB #9 B =&\ 25 T BA(P<0.05), &it MIP-1q 2 474] MBD %
% OB b # A2 3t OB 89 8 =, U] 7T 46 2 8 i 38 4w Scl KPR I,
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MIP-10. inhibiting osteoblast function in myeloma bone disease patients through increasing the sclerostin”
WANG Xiaotao s HE Yuchan ZWANG Hang fei ,YANG Shao fang ,
ZHANG Junyan ,GAO Tongtong ,WU Chunye
(Department o f Hematology ,sthe Second A f filiated Hospital of Guilin
Medical College ,Guilin,Guangxi 541199 ,China)

[Abstract] Objective To investigate the mechanism of macrophage inflammatory protein-1oa (MIP-1a)
inhibiting osteoblasts in patients with myeloma bone disease (MBD) by increasing the level of sclerostin
(Scl). Methods Human myeloma cell line H929 cells and the third generation osteoblasts (OB) differentia-
tion from bone marrow stromal cells (BMSCs) of MBD patients were chosen as study object. The experiment
was divided into five groups:control group, MIP-1¢ group,sclerostin (Scl) group,anti-MIP-1amonoclonal anti-
body (MIP-1a-Ab) group and anti-Scl monoclonal antibody (Scl-Ab) group. MIP-1a and Scl levels in H929 su-
pernatant were quantified by using ELISA. OB were identified by alkaline phosphatase staining and Alizarin
red staining,Bradford assay was used to detect the ALP activity of OB, Western blot was used to detect the
levels of ALP. The calciumion deposits noduls was tested by Alizarin red staining. The opoptosis rate of the
OB was evaluated by flow cytometry. Results It was successfully to isolate and culture BMSCs into OB from
MBD patients in vitro,and OB was identified by positive staining of alkaline phosphatase and Alizarin red. In
the Scl and Scl-Ab groups, the level of MIP-1q in H929 supernatant was not significantly different from that in
the control group (P>>0. 05), but Scl levels in the MIP-1a group was significantly higher than the control
group (P<C0.05),Scl levels in MIP-1q -Ab group was significantly lower than that in the control group (P<Z
0. 05). The calcium deposits nodules, ALP activity and ALP protein in the MIP-1q and Scl group were higher
than those of the control group (P<C0. 05),while the apoptosis rate of OB was significantly lower than that of
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the control group (P <C0. 05). Conclusion
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MIP-1a can inhibit the differentiation and maturation of OB in

MBD patients and promote the apoptosis of OB in vitro. The mechanism may be related to the increasing of the

Scl, but the specific mechanism need to be further study.
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B B8 Y8 B 9% (myeloma bone disease, MBD) & £ &
PE 8698 (multiple myeloma, MM) 8 2 % UL I K 9E .
MBD PL#EATPE B BUR IR | 22 4 15 i Vs 78 45 R AIE , 2
MM B EBR M EZRHA ., F5REW .G 0% 41
A8 R MBD i e S AR 17 BT 35 I e T U 45 SR
Bt Lo Ryt E g . I, EAWFSE MBD & AL
il s ] AL [ iR MBD 25 B SRl

MBD & Az 1) 3= 2 AL il J2 78 B 88 Gl 2R B8 b L 08 40
M5B BE 3 i 40 e (bone marrow stromal cells, BM-
SCs) il 1 2 55 15 5 1 #% 3 B 40 i Costeoclast,
OC) 15 M 484 5 1 8B 20 B Costeoblast, OB) 1 4 & 55
T VA A BEL AR BT R A R AR TR AL 1 i
W 5Y © UE 52, B W 40 M 4% i 4 -1 (macrophage
inflammatory protein-l1a, MIP-10) B 7% OC. 4593
A= KL IR AE MBD 19 & A= ke k15 TS AE
AN BB R gE R B, MIP-1o A 1 OB 89/ 5,
B AR 0 A B o0 . 25 & F I Yk B, KRR g3
MM 2 Z 886 MIP-1o #1481k & 1 (sclerostin,
Scl) K4 5 T 5201 T 46 Sel & Wne/p-
catenin i % i 5 Z ] 5] L B-catenin 5 T 41 ity K
FAHEAEH 155 OB B8 14 B 12 i (alkaline phospha-
tase, ALP) 3% ¥ . A2 HE AT OB /14 A KR35 734k
U 9 W | RO LA = N A Ny I 1P R IR U R N
S B E MIP-1a 42 598 40 s 235 Scl, T OB
9 73 A 55 B0 | 40 i A B B AT A A i OB JH 2
FH MBD #y kA VK JE .
1 #ABERE
L1 —fRBOR kA 2015 4 1—12 A AR E
Frfiz Ry 6 i) MBD &3, Hoh 55 4 il 4 2 i, AL
RIS 64 & (47~T73 %), AR 14 BR [ B A e
TAELH A2 B b HE TR 12 4 16 st MM, 49 & MBD
SR MM 85 AT X &R ke Al A s ik
B VBRCE S A [F AR B 19 MBD, 4 gt MBD #H 5C 4E
RAE MM R E T AT 4 SRR & CT s HE EAHE MRI
DL JC I MBD. fir A7 A i 55 5 1 2 3% 0 1 )
BA . ANtk B Kk MIP-1a A1 Scl f9 A B 6 8
HO929 40 iy (W 17 2K 39 i 3809 BF 78 BT ) e MBD (3%
BMSCs 73 LA 1 565 3 A OB S50 42
1.2 Jik
L2, 1 EEGGIAACE IR 3 A4 s
DMEM ;9% 5 . RPMI-1640 + 43 35 1) [ A0 1Y 22 55
Z5 ] RT3 B U M B TR 8 ( Alkaline phos-

phatase, ALP) I & i 7 & (Fa &% 2 A A= ¥y TR 0 55 i
55— 43 FT)  Bradford 88 [ @ 5350 & C Ll 5 2R
Y TAEA R D H R A (DMSO) | H#b FE KA (3-
HmwE R e el R CooE R Y (4 (36 [ Sigma 24
Ao ALP B R 5 B vk g (rg ot R A BR A
7)) s MIP-1a 1 Scl ELISA i #] & (3£ [® Gibco 24
F]) ; MIP-1a il Scl % (1 » B3t A MIP-1q.Scl IL-6 Fi
ALP FEREHUIR, o 214k 2450 & . DAB & i
A& Byt A\ GAPDH Byd PR bt h A2 SR A9
ARG R ED ; Annexin 'V FITC 41 i 8 T30 52 124 5 &
(£ E RED 2 H]) 5 % e HL Bk A L B F5 AL (36 [E Bio-Rad
NFED L IX73 BE 2 B (H A Olympus A F]D .
1.2.2 SCEA32H SCBG 0 5 Al B AL . 8 BB R 0L
Bt s MIP-1a 41 : 5532 80 0. 2 ng/mL MIP-1q #5
i3Sl 5595 35 0. 2 ng/mL Scl #R#E 5 s MIP-1q
AT (MIP-1a-Ab) 21 : B F2 50 0. 2 ng/mL MIP-1q
BAPT; sclerostin BA 3 (Scl-Ab) £H . ¥ 3% 3£ fim 0. 2
ng/mL Scl BAHT,

1.2.3 4tk HJEAE 3 OB %% M MBD #E
WG F A BE 5~10 mL I R 45828
BERE R, S B PBS MBS, 361, 0 = 1S EL B A
ZT 20 M 24 . 680 X g B0 20 min, KBk HIEW . B
SO IR R R 5 4 8 3R 3k (15 %6 iR 4R i i
1Y% WP, DMEM) 8555 . 5 d J5 B B i, F 76tk il s
TS AN TT LG AR AR TE (WG BE L 5 A 3 KR 1 IR,
FRAMME A W L 7020 ~80%0 5 B k& 1%, 4 0. 25%
JEE TS AL » 3 Bl F S FLAR . 2R OB 75 F o0 f s 3 4L
(1X10 * mol/L HbZEK¥r .50 g/mL Hi 5 Il fg S 10
mmol/L 3-Hil#EER) . & 3 RIW 1 K, IFAE BB
TSR AN SR AT R AL, ALP Ay 4 21
b7 %58 Sy OB J5 J7 w] #E 47 4% 401G 9% 0F B ik 5 2k
1.2.4 P20 Y 058 5 IR LA H5 & T UT AR &5 4y
BMSCs 43461y OB 15 3% 14 d J&5 . 40 2 6 fLAR
PBS Wik 2 ¥ .4 % 2 B W [ 32 30 min J5 . 77 H PBS
e 3 W, 0. 1% P & £0-Tris-HCI 4% 4, 30 min,
PBS whise, 4 B F 5 . 8 E A 22 BB T W54

4595,

1.2.5 OBRyEMRE MR Gomori #5457k ALP
Ju o, , {5 B A 25 0 BB WL AE . ALP PH A 240 3% 2 ok 2
i S5t A R R R UK

1.2.6 H929 g ER 7% H929 4HAES 10%
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1 BMSCs o B s 44k OB( X 40)

WY G A 1 3 (32 8 Gibeo 24 /) 5 % /N4 L i + 100
U/mLE 8 &K . 100 pg/mL 55 R 1Y RPMI-1640 5 5%
Forp,37 °C 5% CO, 4UMEs; 324 BIRIE5E.

1.2.7 ELISA & &0 H29 41 FiE R
MIP-1a Fl Sel 7K BB A K 19 HI29 4 g, &5 .0
Fe W G ) RPMI-1640 15 7 5k 8 A ) 4%
LA 1X10° /mL, Sy B 1k A 20 B R 0 T4
AL Bl 1.0 ng/mL ) BT A TL-6 558 B 4T
P E A DL R IR 40 M oy 0 1 S AR K
1L-6, 7 L35 W . PBS ik 3 U, e 5 50 43 2 A 34 240 Jfd
Bigk 24 hJg. WAL AN L8, H MIP-1a. Scl
ELISA 270 & 8 A i 4% 21 20 M b 3 % b iy MIP-
Lo\ Scl 7K ELISA B4k il 77 25 #3270 & vl B
AT,

1.2.8 #41 OB M@ &AM OB 1X10°/mL
Fr TS AL 5% 2 d.PBS ahik 2 3 AR I 5 5 4 40
T LA AH N B B SR BE R 3 d e R W A
0. 25 0% Ji il 1 b 48 Jfd . B F 890 4, 680 X g B0 10
min, 25 3 N TritonX-100 Z4f# % 1 mL., K & %
Bl 3 R (R4 30 min, @4y 3 min) BUH FE &, 3% ALP
TR B U A AR R B A
IBA)E 37 “CK 10 min, FR0 b & 450, 57 RIVE 5T
FHAF Y66 B 78 B K 520 nm F HEAT 6L I 5 45 41
ML ALP 35 P . 9 A Bradford 3 i 47 40 i 85 (1 4 o
b R B8 R D7) & 8 AR L B s D ALP/ R
FME T4 ALPLEA : B & #E (U/mg) ],

1.2.9 Western blot Bl & 140+ i ALP & 1
ik 12,3 Jr ik EE OB g O 80 K0 i 5
3R OB#%E 1X10° /mL it A 6 fLEFFRAR . 4% 52 50 7 41
Ab PR AN M AR 221G 57 24 h )5 L R AR G &
U BRI 3 4% OB 19 B8 1, i BCA 1@ it
HA &M B E G T —20 CTHRE. B30 pg B
FIAT T = b i 0 R B3R T M Ik i Rk B HRL Uk (SDS-
PAGE) , SR 5 ¥ & B 3 £ 4 (PVDF) JlE, 5 %6 i Jig 7%
¥y EHA 1 h, AL ALP(1 ¢ 500) —$; .GAPDH (1 :
600) . VKA 4 CIFF LK. FiRFEH 1 h, TBST W
WL 3, B 5 min, TBST PG ECL & B,

25 JH Tmage J AR50 M2 K EEMH . BRY&E S
XF 0 GAPDH 257 1Y JK B2 FABL D B /Y 2R R A 38
KIKF-

110 #a4n i (FCMD Kl OB P8 1% K x5k
ARG EE 3 18 OB B A 10 %6 /N4 I 1 15 77 56 v 8%
Fd % PR MM TR 1< 10° /mL, #5258 4 41 1
FEE 10 % 62 M i) RPMI-1640 K 35 3 p L [F 55 &
24 h 5. L2y 5} 10° A 347 I F #e4E .
Binding Buffer % 1 ¥, % i& 804. 96 X g B .[> 10 min,
W £E 40 i s Pk ¥ )5 A 100 pLL Binding Buffer A& 4l
i, 5 L Annexin V-FITC,# 6 E 20 min, f1
10 pL WAL Y E (PT, R BE S 1 mg/mI) &35 T O 57
# 15 min, Binding Buffer i . H &, 57 B | FCM £
D, A AR 5 2 DRI 5 10° AN g, Al Cell
Quest TNREERAF AT S BOR MU EAE 73 BT o B AE
HIL 3 W,

1.3 Geit@hb 3 SR A SPSS19. 0 B4t 17 84 43
Bro bR, T4 s R, Z 41 22 5710 HLECR A
PRIZR Ty 225007 O LR T ¢ K3, DL P<<0.05 2y
ZERBGITFE L.

2 & ES

2.1 OB %& Mgt J5ft BMSCs 5557 5 d #
Jei o BRI ULEE 30 W B 40 Jf . 20 Jf % A5 /N SRR
i M2 ) T 58 R i L B FR R A 10 R 40 i B W 4
Z R VER KRGS EmMA R, WK 1., BHEE
55 14 K 40 I A B W L JES 200 6 HE 50 5 0B AR
KA, @RGP EENEF14 d5H OB gL
ARG BT ULTE S, 5T . ALP Je 8 A & 3 OB 24 i 48
JEL 5T A A A 8 B0RL B K R AR TOTE MR R ALP
B BHPE 5 A OB I RFAE

2.2 H929 40 B b MIP-1a Al Scl fyKF %
S Ay A I A% 2 H929 41 B W W MIP-1a Al
Sel 2 F 7K 45 5 R MIP-1a 21 | 3% Wi i MIP-
Lo F1 Scl A 7K B &85 F % B4 (1=6. 42.3. 56, P =
0.000,0.012) , MIP-1o-Ab £ | ¥ # i) MIP-1q.Scl
AKOF-B A T X B4 (¢ = 3. 42,2. 78P, P =10. 001,
0.012);71fj Scl J Scl-Ab 2 H ) MIP-1a 7K - 4 X B
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I AY P (1=0.618,0. 744, P=0. 552.,0. 474) , ®1  RAAMEERHE MIP-1a.Scl kF
Scl 7K & Xt BE 41 8 9 B & (¢ = 6. 97.3. 17, P = (x+s,ng/mL)
0.000,0.013), W3 1, 4l MIP-1q Sel

§ . X B AL 0.45940.105 0.396+0.086

r B -/ N
2.3 #4lOBWEEFIRE ot aslwRa L 4 1.05940. 131b 0.7560. 107°
Yoo FE B T UTARZE Y LIRS I OB AP JE S 0 - 38 MIP-1e-Ab 41 0.137-£0. 044> 0. 2870, 049
ST AN TG Ak S T 6 T, B P MIP-1q. Scl Sel 41 0.49140. 023 1.156-£0. 091"
O WL 2014 55 - 95T B 45 5 A (P<-0. 05) . MIP- Scl-Ab 41 0.41340.109 0.256-0.071¢
4, P<C0.05,", P<0. 01, 5%} B2 Ho#

la-Ab.Scl-Ab 21 558 1 JURLAS 17 B0k B4 ) B 0 2
(P<<0.05) ., HAAESEAARE. WL 2.K 2,

A K IR B MIP-1a 415 C: Sl 415 D: MIP-1a-Ab 415 E: Scl-Ab 41
2 AEHEOBHFBEFIMRET (X40)

2.4 %4 OB ALP 3P MIP-10-Ab.Scl-Ab 41 MIP-1a.Scl 41+ OB 1y ALP B35 14 BH B AK F % B 4
1) OB Xt B i A K p Al R KRARTE B . (39 P<€0.0D), L3k 2,

Y5 27 A A K 20 i AR AL K L MIP-1a-Ab, Scl- MEA NP1 Solfl MIP-1o-Ab% Sol-Ab%A
Ab 41 OB XA A K2 s/ A EZ AP e N
A, R ECIR A, 4 ALP 5 P 46 0 550 & 4 GOPDH W W W — —

Jei » ALP 25 32 2K BH M 40 0 o0 40 it 3 Fn A2 34 1 B A 2
a5k . SE A I % B MIP-1-Ab. Scl-Ab 41+ OB
) ALP )35 M B & F X IR 4L (H) P<<0.01) . 1M

3 Western blot # il &4 OB #) ALP EARRIX

PI-A
PI-A

h LALLLL | LB RARILLY LA RLLLY LR AAALLLY Ll
102 108 104 10°
A Annexin v-A

102 10° 104 10°
c Annexin v-A

80 -

60 -

40 - a

OBZAATH (%)

20

FTER4H MIP-1a2H  Scl4H MIP-10-Ab%H Scl-AbH

<
LA S R R L0 S AL B B LRI

102 10° 10* 10°

100 104 10°
D Annexin v-A E Annexin v-A F

A KTEEYL ;B MIP-1a 41 :C Scl 41 ;D: MIP-1a-Ab 41; E:Scl-Ab 41 ; F. i T- %41 ;¢ . P<<0. 05, 5 X% B 41 H 4%
& 4 %4 OB HABAAT =R
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x2 AEAREHBMBRRET (L)
i H Xif HE 2 MIP-1a 4H Scl 21 MIP-1a-Ab 2 Scl-Ab 44
5B UTRRZ, Y 3.97+2.14 1.5940.76° 1. 6441, 36° 5.17+1.48° 6.14+2.17°
ALP 3% 0.3484+0.032 0.168=0. 008" 0.18340.026" 0.724+0.027" 0.81940.021"

“. P<C0. 05, P<C0. 01, %} BR 21 Fb 4%

2.5 &4 OBH) ALP FEHFE A /KFE  Western blot
o 25 Rk — 2 R B IR 25 6 KA MIP-1a, Scl
4 OB ALP 2 1 WY JK B2 {8 B0 B2 %58 0 b
MIP-1o-Ab.Scl-Ab 4 OB ALP %5 [ [ i Ji f 4 % B8
HFRRYI I L, LA 3,

2.6 £41 OB %R FCM £ &R, MIP-1a,
Scl 201 OB i - B @& T X i (1 =2.19, P=
0.02) s MIP-1a-Ab.Scl-Ab # ) OB Ji 7= §] 8K T
XFHRZ (1=3.12,P<0.01), JLI& 4,

3 it ®

MBD K &4 R Jg & 2 ¥ 215 538 i A 5 1R
FHR 253 A A1 BABE 11 0F 55 & 3 MIP-1a £ MBD
RAEVEBEN A EZAEMN, IS S B — & 1y KHK
PR AHE T Z 1] 205 o 52 0 JF AW R, (R AMIE R
K I E ik MIP-1o H1 Scl 5 MM 48 i #k H929.m A
MIP-1e i ) 5 » H929 40 Ml bk 335 55 2 (% Scl. {H2Y
T Scl J5 4 il 32 35 1 MIP-1q F 534 0, 336 B MIP-
Lo AJ BE A AN [] 75 2002 i 5 698 A i 23K Scl, T Sel
H AR I BEIR AN e 1k MIP-1a. X238 F R FEH)
J5 ¥ FE B 223k MIP-1q F1 Scl 19 H929 4i il v fin A
MIP-1o-Ab H il MIP-1a J& » 40 M8 ) MIP-1a fl Scl /K
-1 F BTN Scel-Ab s AT Sel S5 41 LY MIP-1q
IKAEENIEAR TR X BT 1 4] MIP-1a 3235 . 1455
M) B 156 6 400 M 2% 3K Scls 0 ) - 8 97 4 ML 2 3k Sl
WO 5 AN 52 W ey 466 968 400 53 o6 MITP-Tar, 33X A1 [] 422 56 B
T B B IR 4 B 235 Scl ] BEAZ MIP-1a ¥,

MIP-1a Qife] 42 32F B 46 95 200 M 53 W Scl, 284 &
PN SCIR I R L B B i 31 . A3 0F 5% 3G 8 N B B
240 R A% A 2 R A B R RS Y L A G of S v B
P Scl 7K1 34 &5, BB Scl AT B8 2 Hy - 6 18 B2
AR, AT RESRAE MM AR R B R 4l S R
b P A B L A0 R A Al A BN B S L ol 0 2 AR
e kB R A R A Scl . LA AT R R R 4l i
T o 22 i AR SR O 08 1 0 1 AEL 200 L SRy R 22 1
HHMLCOC) 22 i B ML 53 W Scl W £, ¥4
NN Scl g py i B A5 40 A 7= 2 9 0 MIP-1a S —
FilEH BB OC BOHE B BRI AR 13 S2 g0 45

BB IR A0 3 4 0 B 5% A WA iR AR 4y Wb MITP-
Lo 2§ MIP-1a 5Z K455 5 % H F kB(NF-«B) 5%
KB I BL A& ligand of receptor activator of nuclear

factor kappa B, RANKL) ik 3 &=, 3 = /9 RANKL
5588 5 41 il (bone marrow macrophages, BMM)
FEE E ) RANK 32 1R 25 & P38 18 5 9 35 43 4 2 X 3%
WO T 5 B AR 2 BMSCs 43 Ak il B #H 48 i 3
%, 35 Scl { &,

Scl J& SOST H& KK 2 g 15 1) — POl 82 1 2
WL Sr I R ZAE S r T S 5 E B
FEEHAREP TR M. £ MBD i35 BMSCs 45
fb OB [ S S0 50 24 m A MIP-1a I Scl + T
OB (8 T2 34 i, 45 88 F TR M. ALP 36 PR3 T B
M A MIP-1a Fil Scl B4 T Fll; OB i 7 28 ] i 2> o
5 BT UOBU R ALP A3 P R 0 3 B W] MIP-1a
Scl ] G ] s H AH 40 i ) OB 434k 38 58 . Uk 555 200 Jfd
ST SRS VR T AR E OB 2. 454 bk
SIS AT HED MIP-1a #15] OB 434k 5 2 /Y L 6 7T AE
SR 30 3k A B R A B 43 W Sel R SEBERY . Sel &
Wnt/B-catenin {55 8 ¥ 40 1] 5], Scl 7K -1 5 7l B £
WIS B A % A R 1 (BMP) By 3% 2 L 40 B i e i 2
B Sel 38 AT Fra-1 3 B 3% 5k, 0 i 5% st B 7
AP-1 By3E 1 AT 53 APLL B 55 % (BGP), [ B
ARG i T A 35 TR 99 R R i R SR R T R
Scl A H 39 Wnt/B-catenin K& T iif (915 5 i % . T
i OB i T %, B o B AIK 40 i A0 56 0 ok 2 B A L 4
fEREAG. Scl ¥ 8 RANKL [ 323k, 8 m OC ¥ g .
il OB [ 204k B . A B BAFE J5 22 1 55 50 & B, 76
B MBD 5 v, B #6980 200 I 70 £ 45 e B B R 40
43 Wh 1) Scl B ffi RhoA/ROCKI1 {5 5 i 12 2K I .
ROCKI1 & [ 79 i & A Erkl/2 256 4550, 24
Scl 4 ROCK1 I}, 5t 2 5 #% Erk1/2, \Tfi 3 3 Bax
P T LR UE OC JT-, M 53 MBD W &4 &
LS 4 A MIP-1a i Scl S0, 7] G oa IR & 56
AN Runx2 3635, B 1k OB FE 4 g 7=
IS 38 AT Fe AR B 6% 40 i 43 W RANKL, B
2 00 <8 0 40 R4S A o DT S R M A B F OB 1
TR . X ] 4 b i B MIP-1a 1 Scl A 53¢
MBD ¥ & K.

25 b ik , MIP-1o A3 30 42 3F MM J8 & 19 1 B
Je 40 JfL 43 W Scl, Scl 3@ 3 2 Bl 2 0 il MM & 3
BMSCs [r1] OB 1434k B fe i H | 12, 2 5 MBD
1) & & & MIP-1a Fil Scl B4 ] {2 3 MBD & %
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OB 1 31 fig Pk &2 F0 %5 & 36 . 42 8 MBD 3%, R
MIP-1¢ 1 Scl B4 97 MBD 24 52 3L f . {5 H 16 40 11
VE FH & 48 B HARBL R A i ik — 2B 5% .

2% 3k

[1]

(2]

(3]

[4]

(5]

(6]

[7]

(8]

(9]

PALMA B D,GUASCO D,PEDRAZZONI M, et al. Os-
teolytic lesions, cytogenetic features and bone marrow lev-
els of cytokines and chemokines in multiple myeloma pa-
tients:role of chemokine (C-C motif) ligand 20[J]. Leu-
kemia,2016,30(2) :409-416.

MINARIK J, HERMANOVA Z.PETROVA P, et al. Pro-
spective study of signalling pathways in myeloma bone dis-
ease with regard to activity of the disease,extent of skele-
tal involvement and correlation to bone turnover markers
[J]. Eur ] Haematol,2016,97(2) :201-207.

BOLZONI M, STORTI P, BONOMINI S, et al. Immuno-
modulatory drugs lenalidomide and pomalidomide inhibit
multiple myeloma-induced osteoclast formation and the
RANKL/OPG ratio in the myeloma microenvironment
targeting the expression of adhesion molecules[J]. Exp
Hematol,2013,41(4) :387-397.
FRHE, AR BRGNS T B A
RAEHE F-1o X 22 1 B B8 R 40 R 3% 5 5 1T 7% 10 2
[J7. B ,2008,28(3) : 232-235.

VALLET S,POZZI S,PATEL K,et al. A novel role for
CCL3 (MIP-1q) in myeloma-induced bone disease via os-
teocalcin downregulation and inhibition of osteoblast func-
tion[J . Leukemia,2011,25(7) :1174-1181.

WANG X T,HE Y C,ZHOU S Y, et al. Bone marrow
plasma macrophage inflammatory protein-1 alpha and
sclerostin in multiple myeloma: relationship with bone
disease and clinical characteristics[J]. Leuk Res,2014,38
(5):525-531.

COLUCCI S,BRUNETTI G,ORANGER A, et al. Myelo-
ma cells suppress osteoblasts through sclerostin secretion
[J]. Blood Cancer J,2011,1(6) :e27.

RAUNER M,RACHNER T D, HOFBAUER L C,et al.
Bone Formation and the Wnt Signaling Pathway[ ] ]. N
Engl J Med.2016,375(19):1902-1903.

BOETTNER F, KOEHLER G, WEGNER A, et al. The

(10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

FREF 201954 A% 4845 % 84

rule of histology in the diagnosis of periprosthetic infec-
tion; specific granulocyte counting methods and new im-
munohistologic staining techniques may increase the diag-
nostic value[J]. Open Orthop J,2016,26(10) :457-465.
DELGADO-CALLE J,ANDERSON J,CREGOR M D, et
al. Bidirectional notch signaling and osteocyte-derived fac-
tors in the bone marrow microenvironment promote
tumor cell proliferation and bone destruction in multiple
myelomal J]. Cancer Res,2016,76(5):1089-1100.

LI X,NIU Q T, WARMINGTON KS, et al. Progressive
increases in bone mass and bone strength in an ovariecto-
mized rat model of osteoporosis after 26 weeks of treat-
ment with a sclerostin antibody[ J]. Endocrinology, 2014,
155(12) :4785-4797.

ABE M. Wnt inhibitors and the suppression of bone for-
mation in multiple myeloma[ J]. Clin Calcium, 2013, 23
(6):867-875.

DELGADO-CALLE J,AROZAMENA |, PEREZ-LOPEZ
J,et al. Role of BMPs in the regulation of sclerostin as re-
vealed by an epigenetic modifier of human bone cells[ J].
Mol Cell Endocrinol,2013,369(1/2) :27-34.

OMINSKY M S,BOYCE R W, LI X, et al. Effects of
sclerostin antibodies in animal models of osteoporosis
[J]. Bone,2017,96:63-75.

DELGADO-CALLE J, SATO A Y.BELLIDO T. Role
and mechanism of action of sclerostin in bone[ ] ]. Bone,
2017,96.29-37.

LI X,NIU Q T. WARMINGTON KS, et al. Progressive
increases in bone mass and bone strength in an ovariecto-
mized rat model of osteoporosis after 26 weeks of treat-
ment with a sclerostin antibody[ J ]. Endocrinology, 2014,
155(12) .4785-4797.

DELGADO-CALLE J,ANDERSON J,CREGOR M D, et
al. Genetic deletion of sost or pharmacological inhibition
of sclerostin prevent multiple myeloma-induced bone dis-
ease without affecting tumor growth[]J]. Leukemia, 2017,
31(12):2686-2694.

(W H 1 .2018-12-20 & [a] H 1 .:2019-01-05)



