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T RANK/RANKL/OPG il f&# 15] JiE i B %
Fe B W A5 P S 98 R i WAL ) 52 i)

B2 AEET? RE2V? mEax®® AREYY & s>t e

WE BHM KiTEHRR (WBT) B EEKRRFFEXT X (CIA) KABEZRE T «B 24k
%1 B F (RANK) /RANK B2k (RANKL) / B 4% 4 % (OPG) 15 5@ % ¢ % w1, 3 % WBT F
A mie (OC) oAb, IR FIOKAEAeghLH . ik @®ABEMHSD KK, 248 1, MMy A=
G, CIA 4, B Eirm, B EiE CIA 4, CIA+WBT 4. % & 4E +WBT 28, 5 & iE CIA+WBT
21, CIA+ ¥ &% (MTX) 4, #46 R, RAXHEHERFRELE, FIAKERFRT AR
RAEA # FH & CIARA, BARNE RS GHRITHYET, EFARLE RELR, R B )G MR
W TARMBIEEEAAMNBR LT BB, BIKLARME (ELISA) & X Rk T amiei % 4
(IL-4). IL-33. OPG. RANKL K-F. FEBF & &% TR o8 X R (RT-gPCR) #m X F 3R X ¥ 74
229 RANKL, OPG mRNA &k, & & %9 ¥ i % (Western Blot) &l XK AR A ¥ HURPHFAT 4
Mz B -F 1 (NFATC! ), MBFRAE F2h4X BT 6 (TRAF6) &ik, R XARX VKA T EKE
BEELERE®, Z2WBT TG, AVTREDEMERAAE, TR FaMTTE, STaxmR
gArbEz, CIAZL, B EE CIA 2L K R ik P IL-4. IL-33 7% % 4%, RANKL 7% % . RANKL/OPG /i &
NFATc1.TRAF6 % & £is f+ % (P<0.05,P<0.01), % ik CIA 28 OPG #% & .mRNA Fik 4% (P<0.05,
P<0.01), RANKL mRNA %4 # %, RANKL/OPG wfa# & (P<0.01). 5 'K &k CIA 4kiz, K&
iE CIA+WBT 41 IL-4 % E 7% (P<0.01), RANKL mRNA %i& . RANKL/OPG it{i% NFATc1. TRAF6
& B & i B4k (P<0.05, P<0.01). 5 CIA 481k %, CIA+WBT 41 IL-33, OPG k& /& 7+ & (P<0.05,
P<0.01),RANKL/OPG HAEBAK ( P<0.01 ). Z5it 2% K 4k 4518 13 45 RANK/RANKL/OPG 1 5 i %,
LR AR BT IL-4. IL-33 R, drdl KEA S, A EEMH OC o1k, ¥R A BRI bk .
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Effect of Wangbi Tablet on Bone Resorption in Castration CIA Rats Based on RANK/RANKL/OPG
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ABSTRACT Objective To discuss the effect of Wang-bi Tablet (WBT ) on receptor activator of NF-
kB (RANK) /RANK ligand ( RANKL ) / osteoprotegerin ( OPG ) signaling pathway in collagen-induced arthritis
(CIA) rats with Shen deficiency syndrome, and to explore the intervention mechanism of WBT in osteoclast
(OC) differentiation, proliferation and bone resorption. Methods Totally 48 female SD rats were selected,
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which were randomly divided into blank control group, CIA group, Shen deficiency syndrome group, CIA with
Shen deficiency syndrome group, CIA+WBT group, Shen deficiency syndrome + WBT group, CIA with Shen
deficiency syndrome + WBT group and CIA + methotrexate (MTX ) group, and 6 rats in each group. The rat
model of Shen deficiency syndrome was established by castration, and CIA model was induced by bovine type I
collagen and incomplete Freund's adjuvant. Intragastric administration was performed after successful model
replication. After administration, the rats in each group were sacrificed and materials including blood and ankle
joints of hind limbs were taken. Toluidine blue staining was used to detect the bone absorption in ankle joints. The
levels of serum interleukin-4 (IL-4 ), interleukin-33 (IL-33 ), OPG and RANKL of rats were detected by enzyme
linked immunosorbent assay ( ELISA ) . The mRNA expression of RANKL and OPG in the ankle bone tissue of rats
were determined by real-time fluorescence quantitative polymerase chain reaction ( RT-gPCR ) . Western Blot was
used to determine the expression of nuclear factor of activated T cells 1 ( NFATc1 ) and TNF receptor-associated
factor 6 ( TRAF6 ) in the ankle bone tissue of rats. Results The results of toluidine blue staining on the ankle
cartilage of rats showed that the damage of the articular cartilage surface was improved and the articular cartilage
surface was relatively intact after WBT treatment. Compared with the blank control group, the levels of serum IL-4
and IL-33 of rats in CIA group and CIA with Shen deficiency syndrome group decreased, while the level of RANKL,
the ratio of RANKL/OPG and the expression of NFATc1 and TRAF6 increased ( P<0.05, P<0.01) . The level of
OPG and OPG mRNA expression in CIA with kidney deficiency syndrome group decreased (P<0.05, P<0.01),
and RANKL mRNA expression increased, RANKL/OPG ratio increased ( P<0.01 ) . Compared with CIA with Shen
deficiency syndrome group, the level of serum IL-4 in CIA with Shen deficiency syndrome + WBT group increased
(P<0.01), while RANKL mRNA expression, RANKL/OPG ratio, NFATc1 and TRAF6 expression decreased
(P<0.05, P<0.01) . Compared with CIA group, the level of serum IL-33 and OPG in CIA+WBT group increased
(P<0.05, P<0.01), and the ratio of RANKL/OPG decreased ( P<0.01) . Conclusion Through regulating the
RANK/RANKL/OPG signaling pathway, WBT could up-regulate the levels of anti-osteoclast factors including IL-4
and IL-33, and inhibit the inflammatory response, directly or indirectly inhibit the OC differentiation, proliferation
and bone resorption.
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25 MR 695 & (rheumatoid arthritis, RA) LI
O T R AR R A AR Ay 2 AR A, R — Tl R
K, BRRE R A SRR . RAXT P E
MR R EE RN . BB 4N (osteoclast,
OC) TE Ay mE— i B U A0 B, 2 RA B IR
K2 5¥#, OC /M & W S B8ea Rk
i 2 RA BRI IE o) 8 BT PR, 0 48 i I AL 1)
O PR A2 s A - B SZ RIS AL IE - (receptor
activator of NF- kB, RANK ) /RANK [it{& ( receptor
activator of NF- B ligand, RANKL ) / & f# §* &
(osteoprotegerin, OPG ) i %, 1577 RANKL/OPG
AT B WAL, — R B U 2

RA JEH R~ “ER” Juk, Bk, #i5 . g
L EFZAL, ANEH ARG ERA E R AR A
Kk, A TE A (Wang-Bi Tablet, WBT ) NI 2
FERIPE A LA LB RS iR E LTI IE N
FhEm A, RIEYT RA SRR A2l a2 I

IR 5E R W, WBT Bk & H 2 1 7% ( methotrexate,
MTX) BEf% & T 8 RA B & 1E 5 i Dickkopf #H ¢
5 -1 ( Dickkopf-related protein 1, DKK-1) ik,
SEZR AR, FLYT R T 8 MTX® A 82 i
WISZB Ao IR A B0, WBT n] s #8 i JFis SE eT &
( collagen-induced arthritis, CIA ) /)]s B ik 20 21
Th1/Th2 AP, Rl AERn “. Bk, ABF5E
AT B IE CIA K BURIESS & 2 G BRI I A ¢
S28y . L RANK/RANKL/OPG 15538 % R U A A5,
WBT 1E NS5 25%), WahW - 7 FAR R fgHr WBT )
il B A B -

M5 7%

1 Y SPF %.8D K, 48 L, ik, 6 JEik,
R (200 +20) g, 04 [ Jb 5t 48 B A= PR e 0y
HIRAF, LSS . SCXK. (5 ) 2019-
0008, K FUAIFEFAb B 24 K2 R S8 X RAIFSY
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FIT SE U shigy ot B e R 48, A SPF 90 B8 £ 14,
I E 21~25 C, BETEF 60%~70%, & HOE
HEIFE] 12 b, SRR 12 h PR 8, KRB 8]
Fr, W 3~4 K, shYiEFEmEeT B e, Yok,
B R B RE . K #ORME R OB A He K B AL 3
HOBHE 4 H B 1 R S50 I iR B 1 P 1) R
18 ARSI B Zead Hh H AU B e SE G sh AR RIS B
Z R HAIHILME (No. zryhyy21-21-03-03 ).

2 SEEZhd) WBT (EZSr: HR . S mesh.
SEWE. TERAE. Bub. b, BIRA . AAY. B
MR SR ERAN . FRE L SRS L SRR AR
2I4k), 0.5 g/ Fr, iyl () ARA
AP, #S . 210615; MTX, 2.5 mg/ A, FiE
2 =, iS5 . 036200303,

3 FERAMEMNAE £ T AKIE (KRS
20022). KA S8 24k # (48 45:7002), 1A
Chondrex A H]; —HZK (4845 10023418 ), H M
Ji& (525 : 10004160 ), W H [ 254 ik 2% 500 A B
N PKEERR (185 G10000218 ) It [ Servicebio
oy Al W OOR M EE L A (5T 5 G1481) W A
Solarbio 7+ #l; & 142 B (4% *5: MDL91201 ),
B R (525 MD912893 ), BCA 4 i
JE 2 R F & (5% 5 MD913053 ), SDS-PAGE
9 e 22 % (5% 5. MD911919 ). DEPC ( 1% 5.
MD911875). [ 4 ifd /v & 4 (interleukin 4, IL-4)
it Bk 4 E W Bt 25 (enzyme linked immunosorbent
assay, ELISA) {7l & (785 : MD123461 ), IL-33
ELISA i 7] & ( 5% 5. MD13897 ), OPG ELISA i
# & (4% 5. MD123455), RANKL ELISA & 7] &

1 45: MD120008 ), I 1 MDL A &) 1 % 2 114
F i marker ( 5% 5: 26617 ) Wy FH Thermo 2 #l;
B -actin ( #% 5. ab8226 ) Iy H Abcam /A #l; 1% 1k
T 40 i 4% K+ 1 (nuclear factor of activated T cells
1, NFATc1) ( %2 5. A1539), Ml 38 38 [H 1 % 1K
#H 5% B T 6 (TNF Receptor-Associated Factor 6,
TRAF6) ( ¢ 5. A16991), J A ABclonal 2% #l;
TRIZOL ( %% 5. 10296028 ) 4 [ Invitrogen 2
"l LK B (585 10009218 ), FHNEL (57 5.
40064360 ), I [ [E 257y F]; UltraPure Agarose ( 4%
. 165001009, SuperScript Ill RT 4 %% 5% i 77 &

5. 11752050 ). Sybr qPCR Mix iX#l & ( %5
4472920/), 4 H ABI-invitrogen /A wl .

A IED] AL (RM223538 ), indhory i 40 1 25 45
(‘G1150 H A ), 74 €DM3000 %Y ), Leica; i {4

FEIR (TS-100 7)), ¥ AR DRSS fil i A ) 5 H
kAL (BG-subMIDI %1 ), Jbat B s A Y E AR H R A
Al R0 ML (3-30 KB ), Sigma, ##[E; SDS-
PAGE H1 ¥k % 4t (Mini-PROTEAN Tetra Cell with
Mini Trans-Blot Module And PowerPac Universal
Power Supply %4 ). i br 4% (550 %! ), BIO-Rad,
EH; BERNR R4 (GelDoc-It310 #1 ), UVP, %
k2% & 6 1% & 48 (ChemiScope6100 %l ),
CLINX #h3, wE; 6AmsR A0l (LEGEND
MICRO 21 R ), 41ttt (Nanodrop lite %4 ),
THERMO, 3£ [E; k(Y (EPS 300 & ), #E i 1k
%1% (2500 %I ), Biorad, 3% [H; %t E & PCR X
( StepOne Software #! ), Applied biosystems (USA ),

4 W T

41 srlflridk REREMNHERIENRE, R
FHBE DR R LR ST 0 4, a6 H, ok
ZEX A, CIA 4], 'BFRurdl. 5Bk CIA 41,
CIA+WBT 4. ' EiiF +WBT 4. ' i&iiF CIA+WBT
4. CIA+MTX 4, 84,

42 BT FeRESGE CRERBUNDN )
il 5 B R ERE TR, 4 JR S R A T B e JE AN 56 42
FAe i T 45 CIA A ©

421 EHEUEER AR SCERRE © ok, s
PFA, R RSN OE DT B UEE A, FARATR
RIEEEK 12 h, RE L4 (42 mg/kg ) EFR
R TSR R B, B RS BT fe s R UM [
L, A N T R RFAR . REURES T KB
FRIEHTT 3.5 ecm VI, FRANONE, g5+L T o o
JE BRI, A0, RFiEs: 3 HER IS
RWPERG, 8 T U/ H, HH 1K, KRS
i, FLAME. RIEEBE . EMEEEE. ROVREL. HEWE
/b PREEEE . REANEL, B /N RBE 1T
e B oK SRR BN R T O
FRFARIF], EBNY), SBRPIERRIET,

4.2.2 CIABR MR SCHkRIE © ik, KAE
T 78 i SR AN 52 42 8 ER AR i, 40 T AR i
RO BRI G, vk SRR G
W srFLAL, ek AR RLA] (244 1 mg/mL),
DL IAK i L AR 8VE S 51 T br i . #E
B 2R, R BE R 58 B AL B AL, R T TR
FREEMRIA, 0.2mL/ H (B 200 ug/ 2oy L
IR G 2 RAE N0 K, 55 7 RO Lk ik i
T IR LA 0.1 mL/ B (BB 100%g/ 2 ) B
HRER B T 1, e 1 k. T IR E
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7 RIFhE 0 K EROBUS B 21 i R B A 7 OG5 RAVF 47
TCELR R 0 435 /NBESC T RRAAELL I S 1 35 /INBESG TS
FUERBESET LT 2 435 BROET LA RSB 4 B4t i
3 415 BROCTT R BRICT LR A A2 T4 B i ik Sy
4 55 ¥R BUOSUR B 5G9 W4 A ( femi 8 43 ),
LS RPE 4> 4 0 Sk v S R B A b ofe ST
CIA Y, SR ICRERIET,

4.3 525 WBT IR 7 &6 g/d, R
i ANFsh R AT R SO R R R TR,
A N 60 kg, K BLR & o 0.63 g/kg,
H 1R, #2288, AR KA, wlkE N
0.25 g/mL ¥, BIFH R . MTX A9 I K 5 1
) & 10 mg B FA W, TS AT AR R BUR B R
1.05 mg/kg, & i 1k, %28 J8, FHA HER K%
fift, WS N 0.25 mg/mL Ew, BUHENE, T
BV I S AT 250E B . Hrfr, CIA+WBT 4,
B HETE +WBT 41, ' K2 E CIA+WBT 414351 4 K T
0.63 g/ kg WBT ; CIA+MTX 41 54 /81— 1.05 mg/kg
1 MTX Fb, HRm] [ 44 K T AE KR ; =
XTHEZL . CIA 4L, B MEUE4] . B MEIE CIA 453K
TR A ERK

4.4 WML KNS RIS RS A FEH
f8 = 30 ik B Y 4 42 1f, 3 000 r/min & .L> 15 min
(B0 10 cm) A58 LSRN, -80 CHAAT,
DI85 J5 22 ELISA Rl ZbFE K B U i 2 58 I OB
ST, B R AU S O BROCTY, BR AR 24
() J B SRR, 2o MG RO T 4% 2258 WP v ikl o
48 h &, MUK FAREW, KX E T
EDTA A5 b, & BB es i, B2 1 mL e
SPP AR B SR BB RN A OGS B A I A 5 4
e, WRESEIEIRZ Sy 2 1, DA R, %
F s JBCE T pRC B bR AS 42 5 S B E T -80 €
KA TP URAE, T S 20 i 3G 42X
(real-time fluorescence quantitative polymerase
chain reaction, RT-qPCR ) 5 1l & & [ fu i B 35 i
( Western Blot ) &1l

5 KnllFEhR ATk

5.1  HZRME G AR I ER I T B RIS L A
YR (JEEER 5 pm) Bk Z oK RO U R i A =
K1 20 min 2 H 1 20 min, JTEAKZLEE T 5 min,
JoK LIS min, 75% 0K 5 min, FAkKPE. 4
2] Fp KU 2~5 min, JKUE,04% MKESERFR 1k,
F IR VR Ry, AR il e e, Aok
WE, KU R BT REREET . EE A D AT

B H 2K 10 min, HPERRE A R R,
EUG R 511

5.2 ELISA £l K B i H IL-4. IL-33. OPG,
RANKL 7KF  Hi4f ELISA 87 & i B B ¥ AE 7 k46
i P IL4. IL-33. OPG. RANKL #¢ B, 450 nm
PO (OD R ), Mtk A1 OD (H5A: HiAnifE
Ml R, SUARALER Logistic 4k (1UZ%K).

5.3 RT-qPCR f | & B BR ¢ 95 & 41 41
RANKL. OPG mRNA ik Trizol 7% WFEAS rh B2 HL
A RNA, A% i vie B 0 2 A3 22 RNA ¥k 5 &
B, i invitrogen 114 336 % 5% 55 & superscript 1l
Wi k4 W cDNA, #57 RT-gPCR iR &R, T9¢
JerE i PCRAY L. LA B-actin fEAN S, it
SACT MBI AN ik B . ARSI S | 435
#2108,

F1 BRIV K E

e J¥5 (3°-57) 31451 (bp)
B-actin F CTGAACGTGAAATTGTCCGAGA 22

R TTGCCAATGGTGATGACCTG 20
OPG F  ACATCATTGAATGGACAACCCAG 23

R TGCCAGGAGCACATTTGTCA 20
RANKL F CACACGAGGGTCCGCTGCATC 21

R TGCAGACCACCTGACCCAGTCC 22

5.4 Western Blot i il K L EBR 5¢ 45 & 41 4
NFATc1. TRAF6 ik B BUBE 5 41 28U A
AT AN, IMA SR Tk T 24w, 4°C,
12 000 r/min #.0» 15 min, Y& i, BCAEHE
HRIE E W, 2 SDS-PAGE H#EJi% H VKB
BRI A R 2 PVDF I, HRIEE T4
PR 1 h, —BU B AR RS, 4 CRNER,
“ i 1 x TBST #i B 300 5, 1k H 60 min, ECL
A SR o AT A IR BEAE, AT B AR Rk i

6 it ik R SPSS 25.0 Siit b ikfT
B orHr, BdEDIERGEURI, THERRSTAIE
BOHLLX £ s fik . 724 R, B2 IESs
ST H R T 2550 AR 2R O 25 008, ARl P
LR LSD #a3%, 5 22455 Wk H] Tamhane's T2
K9 . Dunnetts T3 Ki4%. T BIGE TG 562421 AU
K, P<0.05 hZEFHSFE X,

& o R

1 BRI E RIS e (E 1)
SEXNIEA . BEIEH . B EUE *WBT. 4 577 Bl
3 55 FINT AL e, CIA4H . B REUE CIA 4 .
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G

A RZS XIS ; B RS IEIEAL; C R EIE +WBT 4H; D 24 CIA 41; E 25 CIA+WBT 41; F & CIA+MTX 41; G K5 IEE CIA 41; H K%
REE CIA+WBT 415 73k FT/R R 2 T5 40H TR s R A5 b, e &) D i3k iR I A B R i i 2 1 ™ R, DG Se e 2
1 AR RO o R R i e 2 2R

B & JiE CIA+WBT 41. CIA+WBT 4. CIA+MTX 41
P AN AR 8 S A S MR, Sy TR B AR 25
2 5 CIAZHLH, CIA+MTX 2H 55 3k 1 e
Bk, CIA+WBT 4G 15 8CH oA FB R, AHXF
SEEE, 5 RE CIA 4ltEs, 'F ik CIA+WBT 41 %
TR AR SRR, ST R BRI M .

2 YR R A E B IL-4, IL-33 ik
b (£2) SaAXTBALLE, CIAA, BEiE
CIA 2H K LM i H IL-4 . IL-33 #k 2 F&1IX (P<0.05,
P<0.01); 5% HEIE CIA 4l Hb%:, W iE CIA+WBT
40 IL-4 ¥ B T o (P<0.01), 5 CIA4 It %,
CIA+WBT 41 IL-33 #Z Tt (P<0.01),

R 2 AURFUMGE T RIER T IL-4, IL-33 W EFHE (X+s)

25 n IL-4 (pg/mL) IL-33 (ng/L)
25 P R 6 21.34 +5.41 156.45 + 36.86
B HEIE 6 19.13+0.78 150.44 + 15.44
1 HEUE +WBT 6 540+1.13 61.42+4.29
CIA 6 9.48 + 1.14* 92.13 +6.95"
CIA+WBT 6 12.91+2.29 123.22+6.67*
CIA+MTX 6 11.97 +6.25 85.00 + 12.75
1 HEAIE CIA 6 6.80 +0.47** 68.78 + 27.47"
M iE CIA+WBTZ, 6 9.84:0.24"  £;92.99x11.00

VR

s 57 AT IRAL IR "P<0.05, *P<0.04: 53 HEE CIA4LILEL,

4 P<0.01 @%m ZH 14, * P<0.01 @30
@&@ B K EUMNIE H OPGLRANKL ¢ st (
s X IRALILES, B HEIE CIA 41K Bl i h OPG

%
&

W B E AR (P<0.05), CIAZ, B [ uE CIA 4]
K BRI o RANKL % % & RANKL/OPG H {8 Tt
(P<0.05, P<0.01); ‘5 CIA % It #, CIA+WBT 4
OPG ¥ Jif 7+ 2 (P<0.05), RANKL/OPG I {f F& 1%
(P<0.01),

F 3 AAKREMIET OPG. RANKL B ILE (X+s)

213 n OPG RANKL RANKL/OPG
(pmol/L) (ng/L) (ng/pmol )

25 NI 6 5392+119 11691+36.52 2.16+0.64
B IE 6 4874+487 130.77+3621 265+046

B REIE +WBT 6 2022+855 21936+45.19 12.17+592
CIA 6 3091+123 19268+1028° 6.23+025
CIA+WBT 6 5181+894" 134.06+51.78 262+092°"
CIA+MTX 6 3040+7.10 15743+6.18 537127

"B HEIE CIA 6 2381+1477" 19513 +1249° 10.06 +4.52"

B EIE CIAFWBT 6 2964+273  166.74+4643 576+213

W 52 R4 g, "P<0.05, **P<0.01; 5 CIA 4 [ #%,
4 P<0.05, “*P<0.01

4 34K BB B 41 41 OPG. RANKL
mRNA ik &2 RANKL/OPG 455 1b#s (£ 4) Hzs
FMIALIEEE, FIETE CIA ALK BB 4151
OPG mRNA % ik F%@O@ﬁANKL MRNA i‘%%ﬁs’%}
RANKL/OPG G FHES (P<0.01); 5 i CIA 41
Hokz, B HEIE CIA®WBT 2 RANKL mRNA % iARE(E,
RANKL/OPGHLAEREAL (P<0.01),
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£ 4 3ARBEHALH OPG, RANKL mRNA
ik K RANKL/OPG Z5 R H# (X+s)

215 n OPG RANKL RANKL/OPG
25 IR AR 6 1.01+020 1.00+0.11 1.01+0.18

B HEIE CIA 6 0.27+0.01" 12.34+3.88" 44.97+13.10
B CIAWWBT 6  0.45+0.26 1.11+059° 255+0.27°

TE: Has R IRALHER, "P<0.01; 5% HEIE CIA 41HiR, ©P<0.01

5 FA KRR B 4140% NFATc1, TRAF6
EHRBSHKE (5, K2) S5AxXTEAE,
B R UE 41 R RRER OGB4 41 b NFATe1 R8T
(P<0.05), CIA4. 5 i ik CIA 41 K Fl NFATc1,
TRAF6 & H %k THE (P<0.01); 55 MEiE CIA 4
Feds, B REIE CIA+WBT 4H NFATc1. TRAF6 & 1%
IR (P<0.05, P<0.01),

R5 HUHKBBETT 424 NFATc1, TRAF6
EHFLALE (Xzs)

285 n NFATc1 TRAF6

2% %R 6 0.13+0.04 0.11+0.02
(=9l 6 0.37 +0.08* 0.36+0.13

B HEIE +WBT 6 0.22 +0.03 0.27 +0.13
CIA 6 0.58 +0.12** 0.70 £ 0.17**
CIA+WBT 6 0.48 +0.03 0.55+0.18
CIA+MTX 6 0.50 + 0.02 0.54 +0.18

B HEIE CIA 6 0.86 +0.20** 0.83+0.12**
¥ HEIE CIAtWBT 6 0.42+0.03%% 0.40+0.18%

52 A IR 4, ¥P<0.05, * "P<0.01; 55 fEiE CIA 41 LL Az,
2P<0.05, “*P<0.01

NFATcl

TRAF6 | -

B-actin|———-—-———|

T ANSSEHNIRAH ; B NS EIEAH; C N EIE +WBT 4H; D iy
CIA 41; E % CIA+WBT 41; F & CIA+MTX 41; G 7 & i iF CIA 41;
H g BIE CIA+WBT 41

B 2 AR EEC H4l4id NFATC

TRAF6 i H A H 1k &l
o

A RA BBEA A R, RA St LT (1
2 ), (FEI] - L ): HWIER =AM ©,
JE PR SARGR SR 1 TR DT B S
W EREREERT 4 o P R4 R B A IR 2
BADCEE ZE R, B YA IR, A N
i BRI R, B4R R K RS B

T RIERABA GO . FZH, WL, =
RBAEEH, BAFABISASE G RZ AT 0,
HEESFINH “CBRRE, FEAERET, FRERT
“E—RE—RE—E AR R

R EE R ANEIE B AT RA B R
SZWRAKE, OIS THNEEIERIE S . #NEE
IRIED . #NEIREBHAIE S S — RINIRIT RA 4
Ja) M TP WBT S AR T O ST A AN B T
TBIEG R IR o2, iR . BrERh . 2
Wi, FEEAE. Bub, A, BIRH . AR BEXL f#
M A RN FIEE L G SR B
LIAEIL AT IR 2GR, Tyt O BRAMNE R 2y, o
6 WK EAHNEIEE Z Tk, 2GRN HEEIET RA
HEIR M gy, AR R, g
GRS R S AT Sy O A gy
B2l e HAR RO RERS 0T 20 . 2200 B L k]
A OC Zr b A S B T fe .

OC 7E N RA {2 1h iy kit 2 5%, Hoartbak
# 52 RANK/RANKL/OPG % 4t 8 ¥ I %% % N +
TRAF6. NFATc1 %4 & ?, RANKL 5 OCPs % T
1) RANK 45 4, %5 5 RANK J 5T P9 #8  ole A, 3%
I BLEE 1 TRAFG 52 454, 1k TRAF6, i
i — RN NG ST, L 80E TGS, 1
$& NF-xB. c-Jun & 3& R % # i ( c-JunN-terminal
kinase, JNK), #& [ J# K B (protein kinase B,
PKB 5 Akt ). NFATc1 5%, Tk HA RMF 5% &
&, fZAfli OCPs 1] OC 731k, M. OPGfERK
X RANKL MIHZ K, fesa g+t RANKL 254, FH
Br RANK-RANKL 254, #llifil OC i ik, ARAhsE
¥k OPG JRAEA T OC T, il OC ¥ Wi S 8 Wk
e e

ARWFFEHAE T WBT X B G 5 4H T B 24 3
Wi, AKX RANKL/OPG A (g iE 45, FWF58 e %
i OC A3 AH & H B S IR 7 1 ek A AR I 0 o
TR s ORI e e g5 S R, WBT 1t
J&, RATHCE S F R IR A ek, T AR TR
XPoEHE, UESE WBT RERSHI ] B iR, R4 T 4|
T 562 o

K A ELISA £ Il K B if 7% OPG. RANKL ¥
B SRR, XK AT CIA iEA R A% i 2 [
RANKL/OPG ¥, WBT +7i)5, RANKL/OPG Lt
{8 58 2 AR, JE S WBT XJ CIA #5181 K FLRANKL/
OPG Vi A B IR/ % K BBE AT 5 R iE
CIA ¥E IR e % |4 RANKL/OPGS Y-, WBT T
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Filf5, RANKL/OPG [U{H A FEMRES:, (B2 RT5
T o it — 2458 WBT X5 i iE CIA 5575
RANKL/OPG V- iz H, >k H RT-qPCR 4l
KEELETT B 4H4H OPG,. RANKL mRNA #ik, 4%
R, XK BT E BIE CIA A AENS B3 EHE
4 41 RANKL/OPG “F-ffif, WBT T-Hil)5, RANKL/
OPG [U{H W& FRAK, IESE WBT JREE 3% T 'S R iE
CIA i %1 K fL RANKL/OPG “F- 1, 4 ¥ iF WBT il
111445 RANK/RANKL /OPG i B ik 1§ i OC 431k
AT T B W T BE, SR Western Blot 6l 45 20 &
R SETT B 2041 NFATe1 . TRAF6 ik, 45R4R,
B R IE CIA Bk B NFATC1 . TRAF6 335 i 3,
S35 OC 431k ; WBT T HiJ5, NFATc1. TRAF6
Fik B E AL, GES: WBT REfS B 3% T I NFATc1 .
TRAF6 )23k, Mififldil OC 434k . i S 3 5
zi FRTiR, WBT B 114 RANKL/OPG -y, it
&4 RANK/RANKL/OPG {555 i, H Ml OC
oAk 5 KB R I RE -

RA ME—FSPE [ B e, E R 13
IR IATE RA BRI K A R b R EAE R, R
$iE 2 IV IR R B 3 sl R4 UE OC 204k i I T fE
Z R4 72 5 RANK/RANKL/OPG i % }2 OC
AL AR RO A 4, AR AR R I IL-34 . IL-6,
IL-17. IL-1. M %8 3K %8 [ F o (tumor necrosis
factor o, TNF-a ), IL-23 %%; $r % [ F IL-33. IL-
10, IL-4, T4 £ v (interferon vy, IFN-v ). IL-
27 IL-3 45 2224 WOk (1 4 PR AN IH T L Bl
R B IEATE F, ATAE A RA BB B TR IR T
B BRAERFGY 2, IL-4 fE 65 10 RANKL i &
i) NFATC1 #% 5t 6 35; F 94 TNF-« . IL-1, IL-6 Al
RANKL ik %, IL-33 fig % 41 il RANKL i 5 11
OC /s %5 OC T 2%, J ¥Rt WBT Xt K i
I3 H AR E TR BE (5, SR ELISA A6l A B
MW PP 7 IL-4. IL-33 KF, SCl kM, &
REIE CIA BRI A BRI TG IL-4 YR B 5 2 1A, WBT T
UG, IL-4 B2 THEr . CIA BRI FUm i IL-33 3%
WAk, WBT THif5, IL-33 B3 ke, 3iEs: WBT
g W% FE L4 IL-33 WRJE, £ LAk, WBT ReEw
B BB E T IL-4 IL-33 ¥R E, I 58 U
IR OC 34k S i /e H .

A B 5 X A B B 3k (WBT) 37 % RANK/
RANKLFOPG i [t 11 il B W S HL I 47 1 9020 55
UE, WF5EEM . (1) WBT BB T Il RANKL/OPG.
5, sEat i RANK/RANKL/OPG 15 5 %, 4%

il OC stk 458 KB Wl Thige. (2) WBT REf2
BE FVESIE N T IL-4 IL-33 Y, IR SR R
IR ] OC 434k B W VE . W25k SE WBT
fig g i 1 4% RANK/RANKL/OPG {Z 558 %, i
HW . BeE AR, MITRTT RA BEEIR,

SR, TEWFFRESSRrh, TR bR A F] 2R3k 7K
AT LA I B AR, TSR R 25 R TESE
IHERE N, BREEARREBEARRRDAX, HE0T
INKEEAE:, SE—2ATERABIE ., BUAh, (GEL shY)
Sz PEAL RANK/RANKL/OPG i % i N fik R 48 2 1
iz WBT B9 E AL, PR R R A 75 ik — 20 58
HANMISCE . IS, ZEAPIURIERLE R . Tk
YIrE SR, IR - s - i - 5 TR R 8 2 i
HrieiiE, 4 RANK/RANKL/OPG jifi % 5 HAl {5 5
RIS T B IVER, B WBT T s, ok
A ALE], S RA BB R RIS W 5 h vE e
KEHETRYT 2 IR S e LA
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