IS EE AW B O= O KB OR ¥ o R Vol. 35, No. 4

288 2013 4£2 J1 28 H J Third Mil Med Univ Feb. 28 2013
. - 5
TE % SCEEG 1 1000-5404 (2013 ) 04-0288-05

OPG/RANKL/RANK % %2 57 EERIIKEERTEERVER

HRAW,® K, FAL, X ROR (310009 AT , HrTT A7 B~ Be b 28 < e H N )

[(HE] H W55 E K OPC AZH T «B Z KNG L FFi &k RANKL AZ P F «B i fL [ F RANK 7 7 J§] 4
T B R A R AE . i /N R I P IR AR RAW264. 7 SEIS A MEA TR AMAE R85 3%, X
TR Ry 58 IR ARG IR s /NS FE A ik MC3T3-E1 5250 2H SR FH AT 40 5 36 WO AR 091 MR Ac L 375 Ak 381, Sk JIB 2 R D o 4 8%
TGS G 655 7 R 4 il OPG . RANKL RANK {31k, 30 H 8 Jalib itk SD o BRL 37 52 36 M 2 R B W AR
R RS S EE A . DA sE 414 S-P ¥4 OPG \RANKL . RANK [ZRIAIEIL. &5 SCie4 MC3T3-E Hfis5 )
W EIEAL ST d J5, OPG B P96 A (29. 636 +5.652) , % B4y (15. 568 +1.229) , ik i R (P <0.01) ;{H
SEYRZH RANKL 25 4 S 34 96 6 0 B R (6. 806 + 1. 738 ) , X BB 4 4y (18. 082 +2. 732) , ik 9 . F Ml (P <0.01),
OPG/RANKLLIVETE L3 Ab 35 & TR IR (P <0.05) o SRAKIGAT B N EEZR E-LPS 1 51k B2 il £ R BRUA 1 i IR oA
B, TE A B X IR OPG /K -4 To B e i X I8 A B A%, RANKL B3R5 A& . 4518 OPG.RANKL.RANK £ 57T
TR BRI 50 P B R MACT Bl O A0 B W A T il 5 8 OPG 5 RANKL 1 LU A, DA T 52 i i 2 s P i TR o 5 B Wi
BB AT
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Role of OPG/RANKL/RANK system during alveolar bone resorption and remodeling

Chen Lili, Huang Mei, Lei Lihong, Wu Yanming (Department of Oral Medicine, Second Affiliated Hospital, School of Medicine,
Zhejiang University, Hangzhou, Zhejiang Province, 310009, China)

[ Abstract | Objective To investigate the potential role of a system containing osteoprotegerin ( OPG) ,
receptor activator of NF-kB ligand (RANKL) , and receptor activator of nuclear factor-kappa B (RANK) , also
as, OPG/RANKL/RANK system in the resorption and remodeling mechanisms of alveolar bone. Methods
Mouse RAW264. 7 cell line was induced to osteoclasts in vitro, and mouse MC3T3-E1 cell line was treated with
bone resorption supernatant. The control cells was cultured with regular medium. The expression levels of OPG,
RANKL and RANK in the cells was detected by immunofluorescence assay. Thirty 8-week-old male SD rats
were used to establish the alveolar bone resorption model with the injection of E-LPS. Immunohistochemical S-P
method was used to investigate the expression of OPG, RANKL and RANK in the animal model. Results The
expression of OPG in MC3T3-E1 cells was up-regulated after 7 days’ treatment with bone resorption supernatant
than in control cells (29. 636 +5. 652 vs 15.568 +1.229, P <0.01), while, the RANKL expression was
down-regulated (6.806 +1.738 vs 18.082 £2.732, P <0.01). The ratio of OPG to RANKL was up-regulated
too (P <0.05). The OPG level in periodontal tissues of rats was decreased compared with the tissue without
resorption. But the expression of RANKL was increased. Conclusion  OPG/RANKL/RANK system is
involved in the bone resorption and remodeling. Osteoclast bone absorbent supernatants might affect the ratio of
OPG to RANKL by regulating of the differentiation and activity of osteoblast-like cells, and thus regulate the
dynamic balance of bone formation and resorption.

[ Key words | osteoblasts; osteoclasts; osteoprotegerin; receptor activator of nuclear factor-kappa B

receptor activator of NF-kB ligand; rat model of periodontitis
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(i) o7 B EHTAG R A 30 i S AP e AR
PR A IR S R e L PR R R K
AT TR SRR B 18 M 2H OB IR PR , AR A
FRAE S 2 Rl W i, 3R N TP B &0 R TE 70% LA
B TR, P R W, AR R R s A
FHE, ORI R A OCHE . AN R ZH i 3 S
FELIIAE R 1 1A S B 200 B W MRS AL, O e IR e
200 WA AT 50 v ) 0 7 A0 JEL A 0 o A 0
i RS A K A =R (oY I (E NSRS RN S
THLHI AR

ERZI T kB SZARIEALA S LA (receptor activator
of NF-kB Ligand, RANKL ) J& i J8 3K 3E K] + ( tumor
necrosis factor, TNF) BiAH8 Z 16 3 5, BUE 40 ek B 46
FEJ0T 40 M 26 TH 2 3k 1) RANKL By 75 W6 3] 56 51 v i)
RANKL, 51 - 4 i 1y 14 3 T — 1) 32 (A B I 1~ B
{Eﬂg% ( receptor activator of nuclear factor-kappa B y
RANK) 255 415515 A ML A, 5 76 B8 15 448 L i 4
Ak s e 2 (osteoprotegerin, OPG)
YER TNF 32 44 88 5 1 W, REBH T RANK 5 RANKL
(V. OPG/RANKL/RANK 548 230047 4 & LI
SR A5 R AR A LA Y R R AR A
SRS TSN ) BT I T R A A A e Y
%, PRt B 2 Ry B IOA B OPG  RANKL & RANK
AIZRIB IR, AT B 2 DR A OB P A B, A
BIFFE A AR S 2 5% 37 B 5 3 P DR B A W A
X OPG/RANKL/RANK 2 4t 75 7 Ji] 98 7 8 & W Yie Az
i H A R B TR

1 #R5F*

1.1 ik

/1N BB 5 20 L 11 I 5 40 L ik RAW264. 7 (1 B b LR
2EBEANMLEE ), F & 10% G 4 35 (9 3K R A0 s R AHE SR B 5%
J£(Dulbecco’ s modified Eagle’ s medium ,DMEM, Gibco, 35 )
KEE /NS AR AR IR MC3T3-EL (1 [ b R 2 B 4H 2 )
JH 2 10% A& 4 1fi 375 00 A% BR 0 75 3% 5% 3 ( a-minimum essential
medinm, a-MEM , Gibeo, JE[E) #i5%; ZHHIEF T 37 CEH 5%
CO,MIEFRAa . B 3 RI 1 Ik, g 7l = 5 g5 KOs
FH0.25% Jgi e A g = MRS AR T80 H
1.2 %92 % 4 4m i OPG . RANKL RANK #4 & &

/INEL MC3T3-E1 4ifa L) 3 x 10° /fL3 T8 A BB 3% A
) 24 FUAR, TC IS B5 3R AL B 95 24 h 5, SCER 2R A 300 WL i
JU) S 36 A AR B 200 R i B VR T 900 L 9 o-MEM
HeEFR TR 1.2 mLa-MEM 58 235 el 55 s 2 i 4 4>
AL /NELURAW264. 7 4l 2 x 10° /LA R F iU E A B 3%
1 24 FLAR , T MG FREIE 2 24 h J5, L9 1.2 mL F4
WA 50 we/L RANKL A1 50 we/L /)N 5EE 21 55 195 41 it 42 % 3]
K -F ( macrophage colonystimulating factor, M-CSF) (1) DMEM
BG4k S IRZLAUHN 1.2 mLDMEM 58455 56 3 AR eI 88

WEE o 2 7.10 RACFRANM, 55 235370, PBS YEIRG A 2%
F) 22 30 B R [ 2 40 e, 0. 1% 3R & Tt o 3 2R 3 i ( TritonX-
100) = JRBE R3S, 1% 4 10 F 8 1 BSA R4 1.5 h,
W2 3t PAT , ZE 38 B b IR B 4 i — 470 ( Santa. Cruz 23 /], 38
E)30 wL,4 CURFABE LK. WH, LR ETESRIHF L
W =Pt (18 A\, #I0) 30 L, DAPT( Roche 22 ], #i )
Pet% 10 min, BRI R, /D EPUUOETH K E AR 7885 )
FEIL R A B R T . K R e 5 AR RN LR HA IR 3
ISR B T . LR AR A B 2 AR I W B ZEN
2009 Light Edition S E F .

1.3 KRATFARIBREE L

TEFH 30 HuiE 22,8 JAi% SD K ER, Mtk , (4 BTt (200 =
20) g( M B WL R FSLEG s o0y ), Wi LR M 55 — = B 5l
Py E ISR SR B ik A SD RIS 55 1 B
ZFISANAE HR R T A 20 o/ L B KB AT B M 3 (Escherichia
coli lipopolysaccharide, E-LPS) A= #£E7K 50 wL 1E ALK 4H ,
A AR TR B S 4 A B AR AR AVE S X B2 . [R]B 48 h 15
1y, RS 4 e 405 F LPS g5 1k 5 1.4.8.12.16.,20,
25.30.35.40 d(n =3) ZEkRREE , S00HE A7 A0 B8 KRR, B i o
LNz EA Y et T NI 9 S K (2287 )l
1.4 3B & B B8 M B B2 B5 ( Tartrate resistant acid

phosphatase , TRAP) # &,

I LU R R U A B AR L 10% £, VU 2, TR
EDTA ( i/ T, 1) 4°C %5 20 ~ 30 d J5 K A i,
P LU YOS T 10 Y R ,5 wm JB DUSE — B8 5F e &
PR B bR B T IR U S D B B AR 3 k)
R, WS K AL, $2 TRAP A U357 & (Sigma A H], SEH)
BRI
1.5 #gmpiti

TP A R AR - A R AT, A i, RS
SFRE R B A . AE 100 A5 R A 22 BB T HHECE
PR SR A bR AR, AR A BT [ A 28 R 0 T %) 9% P A e 0 A
BOHER 3 W,

1.6 KA T A FOKS 42 + OPG,RANKL,RANK
B Ao

FRTF B AARAHIEA WY R 5, Biig K4k, EDTA $1 )R
52, IR E A BEL T, 5% 2 L7 1 8 1 BSA 1, 43 51
INAFE AL —¥i (Santa Cruz A F], 32 ) MR A 1: 100 B4,
FEEINE 2 h J5, =%, DAB B AW GEHEYWFR ARNE, R
M) S, AR G, HRUBK, R g R, BRI
s B AEML (5, Carl-zeiss Axiostar plus %1/ {3 HE powershot
GL0) WgR, 48R o LA PBS AR —urE=s Fixt IR 2PHR ] i 45
1.7 %itsFobr

K FH SPSS 13. 0 Gt i S 44 X B4 2547 43 Fr , ir A9 550408 LA
xxs RN TR TR T 22 R I T 22 55 5, SEER AL 1AL R A
PRI Ty 25 AT AT HLA , SE R 20 55 xoF g B 4 o R 2 A1 1) 7 7R
SR ¢ R

2 HR

2.1 %95 % % OPG . RANKL . RANK #m|2: 2
RAW264. 7 4ifig#e M-CSF Fi1 RANKL %S 45 7.10 Kal
WEE M 1), 5 7,10 KK H RANK AYFH5¢ 608
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JE 7 (76.311 +16.457) . (81.281 + 16.063) , f B4 20 RANK
SR H9 (63.079 +10.432) ((65.321 +1.746) , 255
BE(P>0.05), Hith, RAW264. 7 41 Jf 434k Ay il ik - 40 i
A J5 RANK AT B AR b, i B 40 B il Fs eSS 7
KIg , L5520 MC3T3-E1 4l il 1 23511 OPG SF-X52¢ 6 i &
FXIH (P <0.01) (Bl 2.5 1), 7/ RANKL 2 [ 3 2¢ o
FEAEAR T X AL (P <0.01) (K] 3.5 1) ,0PG/RANKL LK {H &
FXHRA (P <0.05); FiEfEAS 10 XJF, L5041 19 RANKL
T FPE 9865 B E R T X BB 41 (P < 0.05) , OPG/RANKL [t
fE R TR (P <0.05) (£ 1),

2.2 ZEMRFARRTRKS AR G E S
TR R LB A AR A ALHIME A 238 |, IF 84T TRAP
Yufty, WREELE I B4 SO AL T LR AR R 2T e, A A
?ﬁ&ﬁ%ﬁﬁ Wk A% R B AN, B RO 3 2 A ks Tl I
T, BiF 20 d ZH AR AN B R S B e 1.4.12.30 d
2HED%E([§I4B~F)O X HE A R UL AH (B S o PR PR e £, S 2
TRAP 5 403 5500 18 5 T %0 B2 5 78 E-LPS 15 J5 45 20 K
B B A AR e 2, B 0 LA 45 2520 d S A0 e 4k
I G (£2) .

F1 WEBEMLEZELERIERGSENR MCIT3-EL 44 OPG #1 RANKL B3B8 ELEE (n=5, ¥ +5)

OPG RANKL OPG/RANKL
215
7d 10d 7d 10 d 7d 10d
Xif A 15.568 +1.229 16.171 +1.764 18.082 +2.732 17.594 £4.738 0.877 +0. 166 0.916 +0.248
SR 29.636 +5.652" 19.796 +2.927 6.806 +1.738P 8.861 +3.8142 4.571 +1.326° 2.560 +1.153*

a:P<0.05,b:P<0.01,5 s PB4 ki

A.C: /\5‘17@}?“"4}14&73@3‘?—3&‘%’ 710 X;B.D: oA A 548 4w L 22
RANK, ¥ & = DAPI #ri2 % it t)
E1 RE%EkNE MR RAW264.7 HF RANK gk

A C: R A * T BAAMAIEIF 710 X ;B D: 55 2 523020 tn i e sl B dm le Bk L 46 R &

2 M-CSF # RANKL # % %

700 £ (1.7 S$HEME

s 4%k & & FITC 4742

(FITC x400)

7.10 £ (467 PE 4732 OPG, 3 & = DAPI 473z 20 jo )

B2 ®ERXKNEANR MC3T3-E1 41fE OPG BiRiEX (PE x400)

2% 710 X ;B.D: %) A 320 20 o he sk B am fL RO L EAE R &

ALC: 5 R 2t 1820 2m JioL 3%
DAPI #7432 48 fiL 4% )

7.10 X (4 & = SABC-Cy3 472 RANKL, #

B3 REsELeN&E/NR MC3T3-E1 48i RANKL g%k  (SABC x400)
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AR B ~Fo 5] 4 508 1.4.12,20.30 d 22
B4 HEASDARFEFTEAABRSHAARENEER (TRAP x200)

-

A3 OPG;B: LI RANK;C: oy RANKL;D.PBS A —F A G R
ES5 fRANRNEHSD XKRIFETEABKRSIRAH OPG . RANK RANKL Rz (S-P x200)

2.3 FEMRR AR BOK-F R AAE
SRR WS i v A I T B A R A B s R T A
RO ARG A AE— MR (R 2) o TESHRAL R ED
T R S P 0 i R R B R IR (P 4) B I TR
RS W BSSE IN, AETE S 1k 20 d Py, SF R A e /R
PTG B S B 1 T # . 20 d JE R A A 3 B
®2 BHARTEBRERBRYK-EZLERISHEMITHER

(A,n=9,x%5)

i Ji LR popiE

1d 6.50 +1.29¢ 0.20 £0.45
4d 6.33 £0.58 0.33+0.58
8d 7.38 +1.494 0.33 £0.58
12d 9.00 £2.65% 0.67 +0.58
16 d 9.75 +0.96 0.60 0.55
20 d 11.55 £2.22% 0.67 £0.58
25 d 8.50 £1.85% 0.58 +0.55
30 d 6.55 +2.65% 0.40 £0.55
35d 2.67 £1.16 0.75+0.50
40 d 1.67 £1.53 0.65 +0.50

a:P<0.05, 52 @nrk4; b P<0.05,%5 20 d 4arb4x

2.4 FAEEBOKAEA  OPG RANKL . RANK &) £ ik
KB A 4 4U0T WL 2 2 1A 19 OPG 2K 1 P J0R: (45

6) , 5 0 H WA X 98 BU 5 76 8 R - IR IX 3 OPG 3R ik e /b
(B 5A); RANK 76 Al LA Tz 58 (B ok , (B 7E
F R B W X sk B 40 i 2 T RANK 26 ik 5 0 S, e 45
R 5B) 5 B W Wi IX 35k A% B 40 il RANKL ¢ fiF 4 5 3% 55
(El5C),
3 it

ELH1 OPG J& TNF SZ IR 505 i B, e — Rl = i
IR 5 By 5] 9 AT PR 4 WA S 2 1  RANKL J& F TNF
[(RUNEE I e =g U N W NSRS I g RN
JRLAEE | A RANK 45 4 ml 41 00t 40 B 404 400 4 2L 07
=171 OPG W35 4+454 RANK, BT RANKL 5 RANK
VEFH , DT 80 15 4 e oA i e e st g e
Wi M E S, OPG/RANKL/RANK % 45 2 il B 20 Jf
AL G EELRATHLE . AHISE TR B AR A RIS
Ky, Wi 5 S RAW264. 7 528 B 45 15t A 0% 3% s 2
HESL T B W A A 2 B A R o A i L R
VEFH T B RE 40 0 MC3T3-E1, 40 i 4 28 5% )6 45 it i
PN TN EAE T B AN B i B AR R R AR T R A
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55 10 X RANKL 3R M1, 55 7 K OPG 13RIk
I RESS 10 K OPG 3Rk 5 X A AH 1L 25 7 048
TR0 HJR SR 7 RIS 10 X OPG/RANKL i LU AA
P& LA, AR B A TR 2 i
1) 22 Ge MR BRI R FIER T, 76 10 1 200 it 2 T ke = 4 Rz
32 A, T e 2438 3L 5% W 1 Ui 40 Jif R RANKL &%,
OPG 33Kk 15 OPG/RANKL [y H il , DA T 1 45
PR fhn 2 | 2 7 A= B (pigment epithelium
derived factor PEDF) ' i &1 2 I i ( dehydroepiandro-
sterone, DHEA ) ' fig 3@ 1 {2 #f OPG i 5 ik 1 7
RANKL fy23k, 4 OPG/RANKL () HL A&, M2 17
JCR o IR T AN A F-17 (TL-17) 12 R SR SE 1K
F o (tumor necrosis factora, TNF-o ) 1% | F R 32 i 22
( parathyroid hormone, PTH) U4 A AT 5 52 1 RANKL
HFR IR, R fE HE B 40 L 1Y S AL AN D 6 o bR L HE DU
B 20 g R A R R RT A RSB R R i A R
B A B e AT fe sk k2 OPG/RANKL B HLAEL AT
WA PG R . AR X — T, T RE - R n)
HIE B 7 1) e AR A5 R AT 1) B % BB TR BT i o
K JE 9 SR BIAE A JR] 98 FERl A R 52 AT
T EERAEH . O FE Y IR A 1 LPS S 5| o
Al Ry W Wi i R R IR, AT R (A S O A T
W RIBFFRY E-LPS 55 2F & = 52 80 B A i
WhRERLIEL TR 1) LPS [W] Jm BE 22, Bom AL, o
AR AE A T A O R R S R
WIS BB 7 RITK G A E-LPS J%
B ST R U S A W s R, S5
7N R E-LPS B BB i g ol DL 2 A A R AR
TR WS RY 5 58 B DU IR R S5, T SR A hl B /)
AT 3 S i 4 SR R B O R i WA, B A T[]
HIHERS , 1 3% Sh e, e iR S 1R J5 20 d Py, B 4n
M B S Wl 8l 2 T 20 d S E ik
BOH 2T B, 22 B 0 sk 55, P28 B AR T
fo SRPEAAZE AT UL, 5255 K BRAE Al B I 0 B0
TEERIY X 38, RANKL 75 5B 4 M S 5 57 240 il v A 3
i, RANK 7 51 20 6 a3 1B 24 B0 iy 14 40 e 2 1 A7 3%
N, AR X 3R OPG FRIR BTGB W X 3k A BT
. HIETT I, OPG 5 RANKL 1) 3¢ 15 2 B ] /F A i
1B T B WO B ™ S LB s b . B IR
SR DX 38, B A4 M T 7 2R 8 RANKL, 1% 1 440 i =
TR E#15 RANK, RANKL 5 RANK 254 3#0%
T 2R B Ak, DT G BR A B % 8. [RIE, OPG K3k
WD, B R S B A2 B X IESE T OPG/
RANKL/RANK 2 G075 A K8 1 W AL ) o 1) 8 2219
YEH .
22 F ATk, @k AT LR A OPG/RANKL/RANK

R, MR A R R A, SR il o i
MRS i 2 SR 52 AR R 7 ORI 2F ] 4% B
EF S ETE e P Rt D e
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