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[ Abstract | Objective; To investigate the effect of Duanteng Yimu decoction ( DTYMD) on the expression
of NF-«B receptor activator ligand ( RANKL) pathway and matrix metalloproteinase-9 ( MMP-9) in osteoclasts and
the mechanism of bone protection. Method: In wvitro osteoclast culture system was established by inducing
RAW264. 7 macrophages. Blank group, model group, methotrexate group (2 mg+L™") and DTYMD groups (400,
600, 800, 1 000 mg-L ") were set up. The osteoblasts were identified by anti-tartaric acid phosphatase (TRAP)
staining. The survival rate of each group was detected by cell counting kit-8 ( CCK-8) method. The protein
expression of RANKL signal pathway was detected by Western blot. The expression of MMP-9 was detected by

enzyme-linked immunosorbent assay ( ELISA). Result: Compared with model group, the number of fusion cells in
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DTYMD 400, 600 mg-L ™" concentration group decreased, but the difference was not statistically significant; the
number of fusion cells was significantly decreased in DTYMD 800, 1 000 mg-+L ™" concentration groups (P <
0.01). CCK-8 results showed significant decreases in survival rates of DTYMD (600, 800, 1 000 mg-Lfl) and
methotrexate (2 mg-L ") compared with model group (P <0.05, P <0.01). Western blot results showed that the
protein expression of RANKL decreased in DTYMD 1 000 mg-L ™" and methotrexate 2 mg-L ™" groups (P <0.05)
compared with model group. The protein expression of OPG in DTYMD group had no significant change. The
results of ELISA showed that the expression of MMP-9 decreased in DTYMD concentration group and methotrexate
group compared with the model group; and the higher the DTYMD concentration was, the more significantly

decreased (P <0.05). Conclusion; DTYMD may protect bone cells by down-regulating the expressions of RANKL

and MMP-9 and inhibiting the differentiation and proliferation of osteoclasts.
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Table 1 Effect of DTYMD on OC differentiation(x +s,n =10)
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Table 2 Effect of DTYMD on cell viability rate(x +s,n=3) %

Effect of DTYMD on OC differentiation (inverted microscope, x 100)
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Table 3 Effect of DTYMD on RANKL protein expression (x + s,
n=3)
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1958 3 F ) RANKL F1 MMP-9 () & 3k 7K F i A2 3]
RyER .

[BE3Hk]

[1] Jose P L,Juan C D. Immunopathology of rheumatoid
arthritis [ J ]. Curr Top Med Chem, 2013, 13 (6):
705-711.

[ 2] Catrina A T, Joshua V,Klareskog L, et al. Mechanisms
involved in triggering rheumatoid arthritis[ J]. Immunol
Rev,2016,269(1) :162-174.

[ 3] Boissier M C,Semerano L, Challal S, et al. Rheumatoid
arthritis; from autoimmunity to synovitis and joint
destruction[ J]. J Autoimmun,2012,39(3) :222-228.

[ 4] Corrado A,Maruotti N, Cantatore F P. Osteoblast role in
rheumatic diseases [ J]. Int J Mol Sci,2017,18 (6):
1272-1284.

[5] Walsh N C, Gravallese E M. Bone remodeling in
rheumatic disease: a question of balance[ J]. Immunol
Rev,2010,233(1) :301-312.

[ 6] Baum R, Gravallese E M. Bone as a target organ in
rheumatic disease;impact on osteoclasts and osteoblasts
[J]. Clin Rev Allergy Immunol,2016,51(1) ;1-15.

[ 7] Tanaka S, Nakamura K, Takahasi N, et al. Role of
RANKL in physiological and pathological bone resorption
and therapeutics targeting the RANKL-RANK signaling
system[ J]. Immunol Rev,2005,208(6) :30-49.

[ 8] Ruyssen-Witrand A, Degboe Y, Cantagrel A, et al.
Association between RANK, RANKL and OPG
polymorphisms with ACPA and erosions in rheumatoid
arthritis ; results from a Meta-analysis involving three
French cohorts[ J]. Rmd Open,2016,2(2) :226-230.

(9] FEIA&, dEnh, XGRS, %, R0 EEEA LR
R SRR [T ], A W B R IR, 2004, 15(3)
302-305.

[10]  xUpnsi 476 A= & T Ak Bt 4 Jm 25 11 i 9 (MMP-9) ()
ROBTHERR [T ], F Uk 25 4 2F JA s 2% 4 35,2005 (3) ¢
168-171.



5 24 55 12 M) HESSEAFFERE Vol. 24, No. 12
2018 4= 6 H Chinese Journal of Experimental Traditional Medical Formulae Jun. ,2018
[11] Kim K, Punj V, Kim J M, et al. MMP-9 facilitates Sci U S A,2014,111(22) :8191-8196.

[12]

[13]

[14]

[15]

selective proteolysis of the histone H3 tail at genes
necessary for proficient osteoclastogenesis [ J ]. Genes
Dev,2016,30(2) ;208-219.

MRERS VL, XIXGE , 5. W7 25 B TR T 28 WU ¢
TRMIERIT BN [T]. TN E 2y R4,
2012,29(6) :632-637.

ARERS BT 8, MRz, 55 BB 0 28 KU G &
G ZT A T B4 i 36 5 S RANKL/ B R0 £ R4 1
Sm[J]. SEHIEE 24 ,2013,29(18) :2955-2957.
Danks L, Komatsu N, Guerrini M M, et al. RANKL
expressed on synovial fibroblasts is primarily responsible
for bone erosions during joint inflammation [ J]. Ann
Rheum Dis,2016,75(6) :1187-1195.

Pettit A R, JI H, von Stechow D, et al. TRANCE/
RANKL knockout mice are protected from bone erosion
in a serum transfer model of arthritis[ J]. Am J Pathol,
2001,159(5) :1689-1699.

Lorenzo J. The many ways of osteoclast activation[ J]. J
Clin Invest,2017,127(7) :2530-2532.

Silva I, Branco J C. Rank/Rankl/opg: literature review
[J]. Acta Reumatol Port,2011,36(3) :209-218.
Shimamura M, Nakagami H, Osako M K, et al. OPG/
RANKL/RANK axis is a critical inflammatory signaling

system in ischemic brain in mice[J]. Proc Natl Acad

[19]

[20]

[21]

[22]

[23]

(24]

Walsh N C, Crotti T N, Goldring S R, et al. Rheumatic
diseases: the effects of inflammation on bone [ J ].
Immunol Rev,2005,208(4) :228-251.

Anandarajah A P, Schwarz E M. Anti-RANKL therapy
mechanisms  and

J Cell Biochem,

for inflammatory bone disorders:
potential clinical applications [ J].
2006,97(2) :226-232.

Lacey D L, Boyle W J, Simonet W S, et al. Bench to
bedside ; elucidation of the OPG-RANK-RANKL pathway
and the development of denosumab[ J]. Nat Rev Drug
Discov,2012,11(5) :401-419.

KRR, T M, S TS T O AR TGF-B /v 2 iy
R AHOC PTHrP/RANKL {5 5 58 I Bt i i 2 22 4%
R[] S U7 4 2 ik ,2018,24(3) :132-136.
XUE M, McKelvey K, SHEN K, et al. Endogenous
MMP-9 and not MMP-2 promotes rheumatoid synovial
fibroblast inflammation  and

survival cartilage

degradation[ J]. Rheumatology : Oxford,2014,53 (12) :
2270-2279.

Ze i A )5 . 48 28 5 A e I T BRI 4 JE 2R -9 AN
ERGEEOBMHN -1 SEHEENXRLT].
w [ B BR g # Z d , 2008 ,14.(4) :245-248.

[EERE HFF]

- 73 .



