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Receptor activator of nuclear factor kappa-B ligand induces osteoclast precursor
culture and differentiation
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Abstract

BACKGROUND: Previous studies have applied long-bone mechanical separation method to obtain osteoclasts,
which are terminally differentiated cells and cannot further proliferate. Therefore a large number of osteoclasts
can be harvested with bone marrow cells inducing culture method and RAW264.7 cells inducing culture method
to meet clinical requirements.

OBJECTIVE: To investigate the optimal method of receptor activator of nuclear factor kappa-B ligand (RANKL)
induced osteoclast precursors to differentiate into mature osteoclasts.

METHODS: After bone marrow cells were isolated from mouse, RANKL and macrophage colony stimulating
factor were added into the medium together, or RAW264.7 cells were cultured with RANKL to induce osteoclasts.
The osteoclast precursors were treated with different concentrations of RANKL to observe the number of
generated osteoclasts and evaluate the dose-effect relationship between RANKL and osteoclastogenesis.
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Annexin V-FITC and propidium iodide staining were used for flow cytometry to analyze the mononuclear-macrophage

apoptosis during osteoclastogenesis.

RESULTS AND CONCLUSION: When 10 pg/L RANKL was used, the peak of osteoclastogenesis appeared at days 6-7;
when the concentration of RANKL was up to 100 pg/L, the peak appeared at days 4-5. The number of new osteoclasts
was dose-dependent on the RANKL concentration. 50 pg/L of RANKL was the turning point in the fitted curve from
osteoclastogenesis and RANKL concentration. After the RANKL concentration was more than 150 pg/L, the number of
osteoclasts slowed down obviously. RANKL can induce monocyte-macrophage to form osteoclasts and promote
monocyte-macrophage apoptosis. The highest number of osteoclasts would be obtained to each unit of RANKL when
monocyte-macrophage cells were cultured with 30 ug/L of RANKL in the same vaccination density (104/cm2).
Experimental findings indicate that, RAW264.7 cells or bone marrow cells inducing culture methods are simple and
feasible, the optimum cell seeding density was 10%/cm?; the appropriate stimulation concentration of RANKL was

30-50 pg/L.

Subject headings: RANKL; osteoclasts; apoptosis; mononuclear phagocyte system; bone marrow cells

Zhu WP, Shi W, Lin L, Li ZH, Huang J. Receptor activator of nuclear factor kappa-B ligand induces osteoclast precursor
culture and differentiation. Zhongguo Zuzhi Gongcheng Yanijiu. 2013;17(46):7981-7987.

0 3l= Introduction

NI B G S AT R A AR 2, ST
T B WOBCR Y T R A i FE R, H AbTalas
SPAET. BE AR  EEECAN , SRU T B
LT, P 1) 2 A P At it 5 1t ke
BN 24 M K A P (1 98 o 5 2 b B 2K (4 i PR R
TREEVIRIE, ELARE BUsAA « A1 B LW I K4 5t
FE AR ZE AL, 0 40 SE 3 1 B R I 1 R
FHRJAE P 1 25 2 200 ity S 3L 5 1 R () 3
HRYIR B RN R A A A R R, T AR
o s B A 2R L B AR LR S 3697 T SRR,
AL A A ST FT R B Ao A I ) (R RS R
L, BRI IR T At PR A 5, S0 SRR
R AL TR AOAR G EOR, DI KIS 2%

1 FEIFAAE  Materials and methods

wit: JEEER.

EffE) R dthra: T20134E5 AL AR B N IREE BB
B e B

ZESH

A TFRBEUE L E F RS S A MET 5% SR
BRAERHIEERH:

a-MEM 1575 IR N RERT /A
DMEM 5353 T5HER 2. R/ %[5 Gibco
TRAP 4L ta ik 7 & Ipn¥E:907
R A0 i A7 31 . soluble murine # X kB R&D A7

Z AR EAL R T I
/N LR ELREAN I R RAW264.7 ik ATCC

Annexin V-FITC/ Pl 41K il 7 &

LR 2R )

7982

SR EY: A EECET/IN, MEREATR), oK

SR LR A
Tk

BRI L OCHR[B] T AR INALIE4 JE R C57 /)
B, AR T5% IR 5 ming LR A& o E
R, I R R T R R s B WO
ui, F1 mLUA 5 28 B a-MEMES F8 VR 2218 Hh b v o i
f s WSCAE BRI IR A EIE10 mL, N L4 g vk
TP T3S KR 25 mglL, FEEERRT5 emP R g,
BT37 C, BN H5%COFEM N 19548 h)g,
PBSUEEYE, J:FRAR T bk L e S i i, DAL EE )
B LR AN AR DA 5 S A0 R PO T AR

RAW264.7 41 f 3% 5 . # Sk T ik ™, H 3 f
RAW264.7 41 B IR A7 S NI AP B, TRIE#A37 °C
JK#, 800 r/min &.055 min, # 3, Lla-MEME & )5
HEATHERR, B RIRAL IR o R A0 Ml 227 0% B 41 Ha
AR W EE (R RAW264. 740 &I R, PR 250 i BB iR
FEHE R, RIS, it 4R

B SRS MER AL A VBT L K RAW264.7
20 1 B PR 20 4 10 om® IR VR 55 B e T4 b
1 R 1 kB 32 A48 A4 IR - E A4 BL 75 0.1 % 2 LT 1 4 1)
PBSYER AT #5028, fififr 1-20 °C; %K 1kB
ZARTEW R FECAAR T B AR R, A IR AR 4 T
vk, HEEAPICT4 CUKFRIRAE . RAW264.7 41 g -
IOAAZ A kB2 ARG AL R 7 BE AR 5 5 Lok o B i E A
41 L FE N30 pg/L % IR ¥~k B2 A4 5 A0 R - Bid Ak S
25 ug/L i B4 B4R T il P R - 2 )5 5 . B T37 C
AR H5%COBE TR N BT FRT d, BRI IR, IR
Fit N 7RBAZ A TEAL A 7 RO A IR X9k 2 930 ug/l, W
AWM SFRAEAR L . O T3 A TS 140 M PR I 5 %
DAl F-KBAZ A TE AL DR IR B, 52565 23 0l R FH AN [) 1 42
Fil & B (5%10%cm?® ,  7.5x10%cm?® ,  1x10%cm? ,
3x10%cm?, 5x10%cm?, 7.5x10%cm?, 1x10*cm?,
3x10*cm?, 7.5x10%cm?, 1x10%cm?, 3x10%cm?,

P.O. Box 1200, Shenyang 110004 www.CRTER.org



KIEF F. BT kB Z I AT TR GO I T 957575 5

@}7’?2 www.CRTER.0rg

7.5%x10°/cm?®) FI A% A T-KB 32 4435 A K T Be A4k Ji2 (10,
30, 50, 100, 150, 200, 250 ug/L)if S 4m ik
o

TRAPZ &304 #5557 T-96fLIRINRAW264.7 41 i 535
A, RN L. BVHARNIEN FRBAEZ ARG L 7
BC AR A5t B s 25 220 A% PRl -1~k B 32 A 3% A IR -1 P A o)
WA ds 34U A T RBEZAATEAL A T RCAR R4S ds
AL IR N T RBAZARTE AL N T ECAA R34S d; 55541
R RBEZAATEAL IR T ECAR LT do T 28 R G IR
B, PBSPBETI K 25 g/Lir) 2 % [ 210 min, PBS
M3V AR A NGB LI TRAP SR (i, K577
HA37 CHTEEAE, BERFE hs SRJEHIRAKE 5 4
3 min, PBSHE3IR, 751 EAH 2 WS AL A o

WEMBE TR . RAW264. 741 751240 H - 4
%R kB2 TG A DR 7 L AR5 5 A et i A e, 01 T
S52-6 K AF SR AE 40 M (£11%x10°%), PBSYE21K, WA
100 pL Binding Buffer #1 FITC #x ic [ Annexin V
(20 mg/L)10 pL, = i #9530 min, 50 A PI
(50 mg/L)5 uL, #E6 ) V5 minj, 1400 uL Binding
Buffer, 7RISR =CAH B ACR,  [R]F DAAS It —
B AL B AN M A A B . T A AN B B Annexin
V-FITCEPIG. th s FL I T 20 o Rl P 19 22 22 PR 11 2
Je BAT e A e, S Annexin V-FITCHYL G BH 4 K Pl
Jeta 90k PR s I 40 i £ Annexin V-FITCHIPI
Pt XUPH T o

BRI K RAW264.7 41 il 10* em® i vk 1
B T96 4B, A3 I IR AN [R5 1R A% K kB &%
TG D FRCAR S 77, AR IE W 3ANE AL, Fen AR
BT O TR R R AS FL B AL RS AP I UF

FEVEEIR: B MR E B AR
P 735

GATFESH: - AEE R HISPSS 13.04 M F it
FTGeit 2T, TR UxesEoR, P<0.054 22504
BAEVERC

2 Z£R  Results

210 BURmieey A PRI T VE SRR T A0 R 2 SR
FEA S, LUNLARAW264. 741 i k1347 1 B
RAW264.7 411 i W e sy 52 28 51 2, 252 K ] DA
PO A%, DB % 3R T UM S 2 4 iy
TR LR, BEERCS R 2 E gl 55K
1 M 7 T B R A AN M IA s BRTORTTAR, ik
A IR RN G A B O B AN M A H A koD,
GRS EZ YLy
22 TRAP#&%£X K14,

ISSN 2095-4344 CN 21-1581/R  CODEN: ZLKHAH

1. RAW264.7 4 R4 1 S TRAP 4ok Bk .
1 KiEZH RAW264.7 41 Bt TRAP Je il (18] & Wk
Wi, x100)

Figure 1 Non-induced RAW264.7 cells (Tartaric-resistant
staining, inverted microscope, x100)

1 : RAW264.7 A1 ZA%IN 1 kB S2ARTALIN ik 1A S 1d )5,
HHIE 43 M S SR 20 (10 TRAP B 40 .
K2 KT kB A AT 1 d J5 RAW264.7
20 it TRAP ZL e Bl (f1 5 W it , =x100)
Figure 2 The RAW264.7 cells induced by RANKL for 1 d

(Tartaric-resistant staining, inverted microscope,
x100)

T 5% 3d ), TRAP BITEAN Rt P2 . g, B,
I Hor g

3 T kB 2L TRAE S 3 d T RAW264.7
IR TRAP Bt L E L iti, x100)
Figure 3 The RAW264.7 cells induced by RANKL for 3 d

(Tartaric-resistant staining, inverted microscope,
x100)
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Figure 4 The RAW264.7 cells induced by receptor activator

of nuclear factor kappa-B ligand for 5 d (Tartaric-
resistant staining, inverted microscope, x100)
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Figure 5 The effect of RAW264.7 cell density on osteoclast
formation (Inverted microscope, x100)
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Figure 7 Flow cytometry results of RAW264.7 cell apoptosis
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