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AFSCIE, Current Issue in Molecular Biology (43: 1451-1459, 2021) 1ZHg# &
N 7-iw > (Kato et al. Effect of azithromycin on mineralized nodule formation in
MC3T3-El cells) ZH§aHC L L, Z41I1C DMSO #° Runx2 B JUs 5 7E &
T Y Au= AL v RANKL OFBIC KT HE FH~7-#E% (Figure 3 &

Figure 7) ZMATHRIEL D DTH 5,



B E
TVABRYA R, HIEO VR Y —AMIFEG L TH R B ELET
D774 RROFEETH Y, JMIHALY MVERTHEERICNZ,
PHEERSCHIRIEEH 2 AT 5, £72, 7YV An~A VU A3EL HRRICIRE L,
ZOEIXM P T T L2 bR N THERF SN 5, B 2RI & BE R, B
BEBEERO L TCHEERFIVET Y U ZICHEEGT 5, BEFEMEIET VA VR
A7 7 % —E (ALPase) {EMEN @ <, BIEEF /X7 HFEAT D70 E OB A
RREAT 5L &I, EMias LR T 5 receptor activator of NF-kappa
Bligand (RANKL) Z%H L CHEEMEOSLICHEES3 5, —F, BEMiaix
H' & 7 a7 7 —8&5u L, S0 ER L 5 ICHEER Y 20T 25, Zh
ETIC, TVAR~A VBB MO & B RIEEZ JH 5 2 &0, N
PRAEF AN 31 2B NI BT D RIEMEY A M A VPEAZAET L2 &
NHSMMIZENTWS, L, TVRa<A 2w OB FMIa~DOIER % i ~7-
WHEITEE SN TB LT, IR THL, €2 T, AWIETIE, 7V AR~
A LU DPEHIOMREIC KT REBL M T2 2B E L, B
Mife & LT~ v ABEZE R ORI E 25 (MC3T3-El1 #ifl) 27 Y Am~A ¥
> CHERERICHITR L, invitro TOAIKIEHIERL, ALPase iEtE, HHE X /N7
JEBL, ¥ LN RANKL FEHUZ KT B 2T ~7,
MC3T3-El Mifd %5558 7 L — MIEERE L C—B&, H5#%, dimethyl sulfoxide
(DMSO) ([ZIEfEL7=T7 VA~ A 3% 01, 1, 10 pg/mL OREEICRD LD
IZHEHICTRIN L TRl 2l L7z, =22 he— v Th LR OMIZ S 0.1 %
DMSO # i L 7= 5 HCHs#% L=, Mifa%iE, Cell Counting Kit-8 % H\ N CHIE
L7, ALPase {&(%, 8 mM p-nitrophenyl phosphate % & Ttk & Nz, BEE
FOS ORGSR, 4 U 5 p-nitrophenol &4 HE L TRD -, AKIHERIL, 50mM
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B-Z7Utm U gl 50 ug/ml 7 AL E LA G HIC T VAR A YU R
Nz 14 BEEE%Z, 7V VLY RS TREALTHANL, a7 =7 B X
Va7 —F o hog g &7 237 & RANKL O s 138 Biid, real-time PCR 5
TRz, B# EETROF AT AR T o0 37 8iX, ELISA ETHIE L
776

B S HE 7 HEOMBREIE, 10 ugmL OF P Aa~A v fillE TR Lz
2, 0.1 & 1 pugmL OF VAR A 2T, BHEEREMITRD oot
F7o, EEER 10 HE T, WITNWDOREDO T VAr <A 2 U jili S e E o 2
L7ghroTz, £5% 10 B H O ALPase i&MEIE, 10 ug/mL DT VA v~ A 2 Rl
TIEKT L7z, 61, 7UVH Y by ROREMHE, 10 pg/ml O7 VA~ A
VURIMTIR T L, BT HE W0 HHDOA AT AR F U BT R R
7 DBIEFRBNE, 01,1 £721F 10pug/mL OT P Ar~A 2 R THEMNL 72,
T, BB I0BBHOFAT ANV OBETRIL, TNOOREDT VA
nvA URTTEM U, —F, 1 Ra7 -7 0BG REE, BE7THE
TIX01 & 1 pgmL OF7 VAa~A R CHA L, 10 pg/mL OT7 VA v~
A RPETHEM U, £72, BB I0HATIE, 18X 10pugmL O7 YA
AV CRETIRa T — 7 OB FRBENMET L7z, ALPase (3t N
TNEZA NOREERELZRET e U UBAENKSHET D Z LR Mb T
5o Flo, Vg =0 NIARKIEDRGE 720, BT aZ Ry X AT F
TN AFARACD BRI B G T D, AWIERERN S, MIREOT Y 2An <A &
CRIECE LD ALPase iEPEDME T2 &, TNOHDEREE X /N7 DR
ZACIZ S 03D b T A KA MR T 5 LB v,

X BT, AHFFETIE, MC3T3-El flEOREE FIEFROA AT AR F ooz

SR EITERTHE 10 HEIZ 10pg/mL OF VA~ A 2RI CRIN L 7=,



FTo, BELEEND Y VEBEE o R LTERB T OF AT AR F b,
2% 10 HAICBWT 10 pg/mL D7 P2~ A 2 U RBTEM LT, U il
LIEART AR F UL, B R 7 X% A4 MEAAZIRE L, ALPase (2D
LR 29805 Z ENMbNTWD, 77805, mikRE (10pg/mL) O7 P A
B~A VX, ALPase DIGTEIR T & U V(LA AT AR F 2 OFEAERINE N

LT, AR EZIE+ 5 LBz b,

AHFFETIE, MC3T3-El #lfiio> RANKL O s FRHBUE, K& 7 A HICBWT
0.1, 1 BXWI0pgmL OT VA~ A LRI THINL7Z, AERNS, T
ZnvA Ak, BEHMEZ I U M oo (b 2 9 S rTREVE DS R S
7o

Ml LT, 1.0pugmL L FOT P2~ 0%, MC3T3-El a0 E AL
BEREIC B 2 RIES 72V b 0O, 10 ug/mL LA ETIX, ALPase DiFMHETF &V >
BBl A AT AR T v OEANZ I LT, MC3T3-E1 a5 A ae 2 #niil
THZERHLN LR, T2, TVAB~YA VU0, MC3T3-El fifigo

RANKL FEH 2T S, eE s bz msl3 5 TRt vRmig S v,



i

ToARTTA UL, HEOY R — AR L TH T EER A RET

il

b7 uTA FROFEETH L D, HFIEH AT MARIRL, SETREITEHSH
RIEVEMZHT D200, T2~ A ¥ 3 ER@ M ZEM A D, 7
O ONTRERER, WARAR, FERE, BR 2 & OMBEEIYEDIBRICER sh b
Fo, TVARYA VAR MRRICIRZEL, EORER, T TERTLZED
BN THER SN D 9, Rtk coT v Rra~A v OEE, EHEERE T, IE
R BRI GAE O SR B O e/ NI FE & EIE1 2 O, PUE SO ho & & IR 3R B o
RO RF OPR TR DM, Rkl FERICHERRICBW T T VAR~ A
VUERWREA RO EEZEZLND T,

BRI E A A, BREBFEOHFICEETCHLEIVET Y V7T
<EETS Y, BHEML, TABIYRAT 7 Z—F (ALPase) iEMENE <,
HIE Y R BEET DR EOBMMREZAT S Y, £z, BIFMRIE, %

B AR WA HEIR 1T & 5 receptor activator of NF-kappa B ligand (RANKL) % ¥

iz}

B L, A AR O i b BRI 2 O ik EMiaix, H e e s 7T —E &2 WL,
HALRR O R 22 & NS AR 20 R 2 MM 2 b DFERE D R fl
I, BEEEZ KT SETHMRIEZG ISR I L, ERARRAT 51— MR

-

HAEPEE RN A RE ST 52 & T, ZoRKELLSEEST L 1, i, X7 nm
A NIZXDIBRITEHFEMROT R b— 225 L, BHERIEDOMERK T & 7
% 12,

WEREBE~OT P Av <A G T, AR E OB TN A e
LAV DYENTRD b L OREPBR S ND P, £z, TR A v
DM O 36 &I RE 24 92 Z & 1), BB B 5 SIEME Y
A N A O HNBHE I K D EAEZAET 52 &A%, in vitro AFFEIZ L -
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TRBINTND 19, 612, 7y MIBMEERRET LV TIE, #EHRE?
TUAAYA VAL s TSNS Z ERENTWS D, 2L T, v TR
IRIHEH A R T /BT DRREAFHO TGRS T VA v~ A v 5 TRD
L7z o#fE WO LD, ZNLEITHROMAIE, 7V Arnv AT 00
TERNE YTV o I RSl 2w LT 5,

F T, RBIETIE, TV R A VU NVE I ORI RIT TR A
THZEARHEME L, BHFEMRAMDE LT~ v A5 B RER LS M
(MC3T3-El i) 27 YA ~A > THEGRIICHIL L, in vitro TOAKAL
YIFERK, ALPase i, BIHE ¥ v /37 38 L OV RANKL HHUC T T8 2 5H~
7o



MEB L OFE

1. MIfEER L 7o R u<wA ¥ i X B IR OFRE
MC3T3-E1 #fiid (ECACC 99072810; Public Health England) % [E.£& 100 mm D
BT 4 v 212 6.0 x 10° cell/em? OFETHEREL, 10% (vv) 7 T IRIEIMIE
(FBS; HyClone Laboratories) & 1% (v/v) =3 U /A MV h~A T UK
(Sigma-Aldrich) % ¥$/l L 7= minimal essential medium o C, 37°C, 5% CO, f7-7E

TICTHE L, filalsar 7oy MIELRERET, 6-, 24-F 7213 96- well
BEAR 7 L — NCHITIR O L CHIF A2 #5ff L C— MK, H52&1%, dimethyl sulfoxide

(DMSO; Sigma-Aldrich) TIEfEL7-7 Y Au~A % 0.1, 1 BLO10 pg/mL
DOPRFET 722 LD ITHEHICHESIN U CRllia 2 I U 7=, 7235, SR O #E (vehicle
control) & 0.1 % DMSO ZIRM L7 THEE L7-, 5L 2 H Z & IoacH L

7’:,
—o

2. HIFQHEFE L ALPase iEPEDEIE

Ml % 96-well £588 7 L — MIHRREL, 10 HEESE L7z, K% 3 A, 5H, 7
H¥ L TN10 H BIZ Cell Counting Kit-8 (FM=ALFAFZERT) 2 VN THREFE A 3~
72o F£72, ALPase IF:(%, 8 mM @ p-nitrophenyl phosphate % & T¢ 200 uL D )i
R VEINZ, BERKSORES, 4T % p-nitrophenol &4 HIE L TRD=, ~A
/a7 L— kU —4%— (Molecular Devices) (ZC 450nm CHIfHEFE) <721 405
nm (p-nitrophenol) TWOLEEZME L7, ALPase {&M:IZE, 15H72V 1.0 uM ©

p-nitrophenol DERIZ LB el F &2 | BALE LT,

3. TUV¥F UV vy FLE



HII & 24-well 58 7 L— ML, S0mMB-7' Y Y gL 50 ug/mL
TAANE AR GLEEHT 14 BREEEE Uiz, M & A IRIETE RO IRTEIE,
PAMREECE, B L7, B54&, 3H, SH, 7H, 0 ABLOC 14 HBEIZT VY
UL w FS (PG Research) THIK(EMA YL LT 19, Yutafh OEIG A Fidk L
7215, % well IZ 5%XEe% 500 uL M1z C 30 ofEatk, EH LRz ETe
Wi % 96-welll 7L — MIB L, v~ 277 L— kU —4—"7T415 nm TOWN,

BEA2RE LT,

4. Real-time PCR
M % 6-well K788 7' L— MIFEREL, 10 A, K& L7, K& 7AL 10 H

H1Z, NucleoSpin®RNA (Macherey-Nagel) % H\ T4 RNA Z it L 7=, 500ng
® RNA 7>5 PrimeScript™ RT reagent (¥ 51 7 /3A ) Z T cDNA Z &/ L,
2 uL @ cDNA &% % real-time PCR {2\ 7=, TBgreen® Premix ExTaq Il (¥ 7 7
INAF) KT T A ~v—% G0l Z 1% L, Thermal Cycler Dice real time system

(2T 734 F) T, FEAT%8 TR SN 5 5T PCR UL ZITVY, £
BDY T N =T THlT Uiz, B, A LT T A4 ~— O ARSI 2 LI IR
I, 125 —/4 (forward: 5-TCAGTGCAATTGTGTTGCTGAAAG-3’; reverse:
5’-GATACCAAACTGGGCGTGCTG-3’), ‘B¥ 7 v ¥ 737 (forward: 5’-AATTC
TGACCCTCGTAGCCTTCATA-3’; reverse: 5’-GAGCCTCGTGGCGACACTTA-3’),
F AT AR F v (forward: 5°-TACGACCATGAGATTGGCAGTGA-3’; reverse: 5°-
TATAGGATCTGGGTGCAGGCTGTAA-3’) , A A7 A 1)V (forward: 5°-
CAGACACCATGAGGACCATCTT-3’; reverse: 5’-AAGGCTTTGTCAGACTCAGGG
-3’), RANKL (forward: 5’>-CATGTGCCACTGAGAACCTTGAA-3’; reverse: 5°- CA

GGTCCCAGCGCAATGTAAC-3’), Z Ut AT/ F b K 3-U Uik ElEE



(GAPDH,; forward: 5°-AAATGGTGAAGGTCGGTGTG-3’; reverse: 5’-TGAAGGGG

TCGTTGATGG-3’),

5. Enzyme-Linked Immunosorbent Assay (ELISA)

B4 7 A& 10 B H 0538 B4 ELISA OFEE L TR L, U v ER(kY
> X7 OHIHIZ X phosphoprotein enrichment kit (Clontech Laboratories) % FV 7=,
ARG OBRL L Y AL S 2R 7 gl LIZiBb O A 27 AR o F o 'idfi

B ELISA % > b (R&D Systems) TilliE L7z,

6. WERTIHT

i T I & B R = T L7z, #aHLBRIX GraphPad Prism 6.0 software %
AL, —oRESEIIE, Tukey DL EILEAZITVY, P<0.05 2 HEEH Y
L7,



RS

1. 7VRu<A VU HRHRRETE S ALPase IEHIC RIETRE

A5 AL 7 B HOMEIE, REE (vehicle control) (ZEH~ 10 pg/mL D7
vAuwA VRETCHEEIED LR, 0.1 & lpgmL OF7 AR A U]
WMTIE, WTFNoOERE BRI W THRFE & ORICAREZEITRD 6o
7= (Figure 1), F£7-, & 10 HATIE, WTINOREDOT VAa~A v fill%
SRR B L2 hv o 1=, —J7, ALPase i&PEIE, B HIRI S, ARl (vehicle
control) & 7 YAt~ A LU RIEDOW S THha I ER LT (Figure2), £7-, 10
pg/mL DT VAT~ A 3 R T ALPase IEMENME T L, £53% 10 B H TII A
¥ (vehicle control) |ZHE~FEELZFOTZ (Figure 2),

2. TYRuRA VUBRRICHFERICRETEE

MC3T3-El MifldiZ & 2 AR OIEAIE, 0.5%LL 00 DMSO TletEd 2 Z &
PIATAFZE 0 TH LN EN TN D, ARIFETIE, T, &M s
HRTTH5H Runx2 DBIETFEU KT T DMSO OFELFI~T-, ZORE,
48 3 HH & 10 HHICHE, 0.1%DMSO FEFFTE FIZHA~TF/E T T Runx2 DHE
PRI, B5AE 5 0 BIZITA BRI 0 b7 (Figure3) , © Z T, osteogenic
supplements (0S) & L TS50 mM B-7Ukrm U Egl 50 ng/mL 7 A a)LE g
DIFFET (control), OS DIEAFET (negative control) 35 L TX0OS & 0.1%DMSO
DFFET  (vehicle control) TH:ZE L7-#ifld, 725 NZ OS DFF/E FTY ¥V A1
VAR LTEMRROT VY vy RICk Az, & 108 &
14 BROT7T YU Ly RoYetMiX, negative control (2L~ control THIM L
Too FT12, BB TH, 100 HB X 14 HADOT UHY v Ly ROYENE, vehicle
control (2~ 10 pg/mL DT P A~ A 2 RS TIET L= (Figure 4),
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3. TVARuA VU WNEBREY 7 OB RFRIAICKIETHE
HEIBEIOHHADAAT AR F U LB T X7 OBGHRAIE,
AH (vehicle control) 1ZkEX 0.1, 1 £7201X 10 pg/mL DT P Ar~A ¥ L HlI4
THREIZHEM LU (Figure 5a, ¢), 72, §5# 10 HEOA AT ALy v DiF
538, RENY (vehicle control) ICH_RZNGDEBEDOT VA~ A 2 L f
WTHEIZHEM LU (Figure 5b), —F4, & 7T HHO 1M =27 -7 OBa 1
FEHUT, RIEICH~R0.1 & 1pgmL DT YA~ A 3 R CH L, 10 pg/mL
DT VAR A T RTHEMLZ, £/, BRI0BBO 12T —57 0%
BLIX, ARAIPE (vehicle control) (21 pg/mL & 10 pg/mL OT VAR~ A 2

FIPR CTHEIIRT L7,

4. TOROSA VUVBAEART AR F U DE XY EECRIETRE
FIEMOEER BIEFTOF AT AR F 0L, HERTHAE 10 HEIZBWNT
AL (vehicle control) (2~ 10 pg/mL OF P A1~ A 3 VR CA B IH
U7z (Figure 6a), £7c, & RIENO U Uk o ” 7 Zhi L7oilBh oo
FATHARF L, BFE 10 HBIZBWTRERL (vehicle control) (ZH 10

pg/mL OT Y Au~A R THEICHIM L7 (Figure 6b)

5. TVRu<A Y2 RANKL OBEFRBEICKIETHE

B4 7 H H @ RANKL OB BLUL, KHITE (vehicle control) (ZH,
0.1, I BEYI0pgmL OT7 YA~ A ¥ I CHEICIET L7z (Figure 7).
—J5, R 10 HH O RANKL BIHIZT VA v~ A ¥ VHEOREITEERO i

IR T,
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Z £

TYARY YR WEREE G T 5 L, TORETEEMBCHERIN T
AB) 7, 2O, WA, RS X O E Ok A 58 2t R YWE T,
TYARTA Y DERIRIIIRB IR Y ER TV D, Malizia b 2T,
500mg/H O AFG 12 Bt DT P 2u~ A 2 OEEIL, 4T 0.33+0.04
mg/L Th Y, #EFARET TIXMEL v LSS OOHWNIZ A THIEE T
K<, W BEH 2R TR 2 I Lz L LT b, AFZE T, 1 pg/mL
LUTOREDT P Am~A 2 TR S L7z MC3T3-E1 fifia & AR o fd o
M TIE, AR ERICEN DR bRholc, £, 7V Av~A ¥ DAL
Jivk, RS 2D L IEREREYLE © L TR E REWITR V. T D TSRO M
FLEARMFZERE RS, B HFAL OB TERASRE I KT T B, PR GE
PRIYE T SNDT P Ar <A 2 TN EWEEZ biLl, —7, BRI
FETIE, R IER T 2 W E I DIER TT P An~ A VLK DR
AEDURIBEEINTNWD B X512, invitro HFFETIE, 10 pg/mL K OEE DT
VAR A VUPBE MRS XD ERINAZE L <M T 52 &R, 0.1~10
pg/mL OT A1 <A ), lipopolysaccharide C#5iE X415 interleukin-6 73 &,
T MR i 2 AR 2 RAEMED A N B A > DOFEAZ T 2 Z & BfE 1919
ENTWD, BHFEICENT S, TR~ A 32 TR L2/ Tld RANKL
DOREBURT RO b, ZHODHEE KR RNS, TV AR~ A 20T
KD EFEA, B HFMIOER AR OIRIEE TIx 72 <, RlE AR E IR o i)
IZ XD AR S 2 BT,

EHICANFZETIE, 10 pg/mL OT P A~ A 2R T MC3T3-E1 Hifia o
ALPase T5ME L AL RN BEE ICIfl SNc— 5T, 1 MaF—rr, v
TR Ry, FAT AN, FARATFRTF L OFREIIEM LT, 1o
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T =T ATEMBEOAIKIED RS E TR, £, BT R X NI EF AT H T
N ATAIRIEDBSRIZ AR TH D 2429 45T, 10pug/mL D7 VA~ A
¥ U E SISO ALPase IR T35 &, T B BB X o8 O3B
DEAZ D LT AR PE T T 5 LB 2 bhic, 512, 10 pg/mL
DT VAR A T R K DA IRACIER O, ALPase, £'1 U R, A
AT AR F O E =BT 26D THoT, 725, ALPase (It
Fr T RS A FOfERREREZAET e ) CEBEMAKSHEL 2, vrl
VEBIIA AT AR T UEARRET D P, &6, VB LIEA AT AR
YFAL, B RaX o7 oRE A MEAAE L 2%, ALPase |3 Z OFLEMEH %
W% 230, ARBFZETIE, 10 pg/mL OF7 PR~ A 2 U TY UMb
AT AR F L OPEAEDNBEFIZHN L, ALPase {EHHEITA LTz, 2D Z &0 5,
EREE (10 pg/ml) OF YA v~ A V0%, ALPase IEMEDRVD & U v g{bA A

F AR F L OEARMEN LT, GRS 5 & 52 Hhi,
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N7 2A.
A= nig

ABFFEOFER, 1.0pgmL LLFOT YA~ A 3 4%, MC3T3-El flfig i
FRISREIC R U720 AS, 10 ng/mL LA _EClX ALPase iEMEDIR T &, U g4 A
TARF o OEAERNE T L TR RZIET 5 B2 b, 72, 7
vAr~vA ¥l MC3T3-El il RANKL Z8L 2 (K T & &, iz

S 2 WREME SRR ST,
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Figure 1. Effect of azithromycin on osteoblast proliferation.
MC3T3-E1 cells were untreated (vehicle control) or grown in the presence of variable azithromycin

concentrations (0.1, 1, or 10 pg/mL) for 10 days. Data represent the mean + SD of three independent
experiments. ** p <0.01 compared with the control.
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Figure 2. Effect of azithromycin treatment on ALPase activity.
MC3T3-E1 cells were untreated (vehicle control) or grown in the presence of variable azithromycin

concentrations (0.1, 1, or 10 pg/mL) for 10 days. Data represent the mean + SD of three independent

experiments. *** p <0.001 compared with the control.
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Figure 3. Effect of DMSO on Runx2 mRNA expression.

MC3T3-E1 cells were cultured in the presence or absence of 0.1% DMSO for 10 days. The
expression level of Runx2 mRNA expression were determined by real-time PCR following 3-, 5-, 7-
and 10-day culture. Data represent the mean + SD of three independent experiments. * p <0.05, and

*#% p <0.001 compared with the presenc of 0.1% DMSO on each day of culture.
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Figure 4. Effect of azithromycin on mineralized nodule formation.

MC3T3-E1 cells were treated with 0.1, 1, or 10 pg/mL azithromycin in the presence of osteogenic
supplements (OS; 50 mM B-glycerophosphate and 50 pg/mL ascorbic acid) and 0.1% DMSO as a
vehicle. Mineralized nodule formation was examined by alizarin red staining. Data represent the mean
+ SD of three independent experiments. NC, negative control. ## p < 0.001, * p < 0.05 compared with

negative control (NC); *** p < 0.001 compared with the vehicle control.
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Figure 5. Effect of azithromycin on bone matrix protein mRNA expression.

MC3T3-E1 cells were untreated (vehicle control) or grown in the presence of variable azithromycin
concentrations (0.1, 1, or 10 pg/mL). The expression level of (a) osteopontin, (b) osteocalcin, (c) bone
sialoprotein, and (d) type I collagen mRNA expression were determined by real-time PCR following
7- and 10-day culture. each gene was calculated and expressed as a ratio to the expression level in
cells without azithromycin and DMSO treatment on the day when cells were seeded (T0). Data
represent the mean + SD of three independent experiments. * p <0.05, ** p <0.01, and *** p < 0.001

compared with the vehicle control on each day of culture.
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Figure 6. Effect of azithromycin on osteopontin levels. MC3T3-E1 cells were untreated (vehicle
control) or grown in the presence of variable azithromycin concentrations as stated in the legend. The
levels of (a) osteopontin in the supernatant and (b) phosphorylated osteopontin in the phosphoprotein-
purified supernatant were determined using enzyme-linked immunosorbent assays 7 and 10 days after
treatment. Data represent the mean + SD of three independent experiments. ** p < 0.01 and *** p <

0.001 compared with the vehicle control.
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Figure 7. Effect of azithromycin on RANKL mRNA expression.

MC3T3-E1 cells were untreated (vehicle control) or grown in the presence of variable azithromycin
concentrations (0.1, 1, or 10 pg/mL). The expression level of RANKL mRNA expression were
determined by real-time PCR following 7- and 10-day culture. Each gene was calculated and expressed
as a ratio to the expression level in cells without azithromycin and DMSO treatment on the day when
cells were seeded (T0). Data represent the mean + SD of three independent experiments. * p <0.05

and *** p <(0.001 compared with the vehicle control on each day of culture.
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