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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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[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
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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






