HEIEF 2023 F£4 A %35 4% 4% J Trad Chin Orthop Trauma,2023,Vol. 35,No. 4

(& 273)- 33 -

W B 3h V6 Y B K W R B AR R AL KRR AT =

BEEE  REE MEL, EEE, e

(1. PEHRFE—GREFR, T M
2. WL B P ER, T N

310053 ;
310006)

# E B A K (osteoarthritis, OA) s AR H LAY BT EE, ZRF REERT MXT HAEFHFL, A FHPEFAFE
RN T A B A A EA £ R B2 —, W ER 3 (bisphosphonates , BPs) 52 78 57 J S I 64 % A 2h 40, LA 44 k- m e
VBRI S AN BPs AT OA 69tk 71 ASUARIE T BPs 21 OA AR X 20 M6y 18 A, 2% BPs 3677 OA #9475 X A= 4

JAYE R ALE] BPs £ OA 7677 F 89 o A AT s b AT T 4538
KR TBEEREL(BR) 2, B XK Rk

H KT R (osteoarthritis , OA ) J& LASETTHCE IR |
POl N B AL B R | ol T I A Dy 32 B 3
R BB R DL . D4Rk, FRIE OA Ky ER R 2 E
Wi TS, BRI SR R . A
16YT OA By H 25 W 46 F B RSP A 24 A AL 4
B B RR N ST , SR Ik 26 25 Wy 0 T s T B i
il OA BBEIRYTROCR I A AR . #84 OA 3%,
HIE W H 5275 48 (knee osteoarthritis, KOA ) f 25, £
AHCE N B EE K M, AR AR B R (H 2
H AT IR KRS MR 2 o Ak, T A
H B BB AMIE (osteoporosis, OP) ) OA (&3, L1 I
TR NS . HITE OA BYAMAAL AT Jr ifd , I
FHEE FL B X 0 25 4 B A5 0 o B, UBE IR
(bisphosphonates , BPs ) 2477 OP # % 254, I 4
il ZFF N RIZLHE OA A RALIRIT A B
U FHRT S0 A SCXF BPs 3G 97 OA 4 FEAIL I 2
NS Ipme 230y (1 A
1 BPs 3f OA 16X 20 R A

BPs J2i077 &R a s p% U H & OP MfeH
PRI 259 . BT BPs 24 3 4,55 1 {4 BPs
I P-C-P &y, AR ME 251 02 MO I — B 0 S8 I
R M5 55 2 A BPs B M RF i B 35 A7 2 0k, X
FNEZG Y MAOK BEIR — A AN B IR 4N 5 26 3 X BPs
S HAT IR I & A BPs , fURNME 24 W) 2 B ZE IR IR
AR ERR B, H AT OA /Y B & A HILH 18 R 58
AR, A BE S AL A A R - B B . Wt/ B-catenin

BIRAEE . FI32E E-mail ;tongpeijian@ 163. com

W RINEREEAGSEEEG LY, 50AH
R ) 200 M = A S A M B A L R A i
] 5T T 445, T BPs ) AE— 7 A5 PF T S R
0 B T AR R A ML B, R R AR, DR
B ) J5T T 4 L 1) B A S Ak T BPs B 2
W 1 2R T A, BPs ot 200 M )
AR OA By FEZARME . i e HEWT, BPs 7] fig
WL PR S OA A M AN I & 4530 o

1.1 BPs{#BHMAER BPs HA5F#H PR
B KA B e SR AT R A, PR A oA S
MR R T AR AR . BPs S5E YRGS SR,
T 200 B T R SR P A5 s o MR e R B IO Ak
i BPs, BSR4 AR 5 4R 4 M R0 PN 2 448 i
£33 BPs W52, {H 3 B0 240 i T 13 4o R 1k B 3% 18 LA
FET BPs, H. Ak BPs (1988 741 T8 & 20 i, A1 ab it
B L2 BPs 5200 e R I B A, AN [R) 2R 7R BPs
X A A VE ML AS ] . e HR BPs A 6% 2%
PP KB 5o 2 R OMIEEAS & &) BPs,
FEZONE 1R BPs, B 4 F5  1%28 BPs HERk
RIS , H P-C—P BT 2 7E 2 tRNA 5 1 1Y
AL B = #8582 IR 7 ( adenosine triphosphate , ATP)
) B A y-BERRIE A1, b 7™ A2 R RT K gk 1) ATP 2 )
Yy, i HL AT T TE A R 1 ATP S RI) 2 7E 20 il
rhg T AR, DI 2k 410 7] ATP RS 4 2 il ( 4
L AR LA A% IR 2 57 I ) P9 T A I 2 1 B 4 ) 9
T2 OMIEE R &G BPs, EE S 2 fCHIEE 3 14
BPs,, %2 BPs =Bk i 3 1 BT S e s Al
FEGLEBCE AMIJA T, %28 BPs By Zs [ B K, T



- 34 4 5.274)

HEIEF2023 F£4 A% 35%% 43 J Trad Chin Orthop Trauma,2023,Vol. 35, No. 4

PLE AT, 7 LA R R IR AR v 1 12 JE i A
AR 5 W Ry A R AR N S A SR
(guanosine triphosphate , GTP) iff J&: 1k 5 28 Mg Py ) B
e S, ml B BT T ) 2 R A A
1M HL/IN GTP i 5 16 1 T etk B 240 J %) 240 e -y
0 esb, %% BPs L nl i o 0 ATP R 4
PR R 5 T R e A A R

1.2 BPs X BMAMIMER BPs XU 401
FH 32 SR SAE AR B A 2 ol 20 i P 486 5, i
5538 38 AT O AR S ME 596 15 B (extracellular
signal-regulated kinase , ERK) 1385 £ 5¢'"" . BPs il
ATIF R H 43 2Pl IE B0E ERK, ERK 906 5
AIVERTT p90 R HEA S6 Wl , 5 23 e T
Bad H ML 2757 . Baba 251" BF5Y & BH, Mok
JIAE TR T ) R A L% 23 A R T, T TR R M
AP Z AR . Plotkin 25" BF 53 % B, 5 e JEE 1Y)
BPs HA [ AR BH 240 M 2 RE FO A7 15 R B9 AE . Lotz
SE VIR S B BT T I A 5 e TR T R 4
FRLEA I A P B, e Snc AR VAR J32 I A S ol 398 o
HRATF IR B2 RS EER . Bt 2200500
BPs S Jilt - 4 LA R 7R, 33 m] RS PR Sy R 20 i
WEEY BPs nIRZEH A HE . BRAFEIE A
ALY BPs X i 20 M VR FAS [m] , 5B W D -8 B
SRR G A S BPs JTALI EBIN K,

1.3 BPs XERBHEMEER  BPs HARIEAE AN
ML VE R (E IR BT A 2580 BPs ik S B iR
YERS, H i C A A0 2 B 2 A DR 4 3 dn A
9 BPs S Bl € o 5 0 A SR MR — 4. Wang 251 BF
FER B, G R A m] e Aok 3 T 40 i A HE BT (extracel-
lular matrix , ECM) {38735 K5 Sox-9 {1 F2iA4HEE ECM
IR R RIBIKF o T ECM J280H 40 K 45 2E
PRI RERTERAL , U2 30 Al B CE Fr R (5 5 1Y
A, SCHRE 16 ] T 5 45 2R AT [a] e ik B B R R 4k L
AR A1 . h 2SN BT & B, BT
A TR M T 41 ) 2 2 L T B0 5 R 2 2 v
Ji4: & 25 H ¥ ( matrix metalloproteinase, MMP) -1 f8 3%
ik Rosa 5" B 5 K B, S — ) 3 ok R A il
ZARGE T ECM A5 UG i, DA T B 3] O/ 47 5B 48 e )
.

1.4 BPsxtE8EERTHEAIER BPs Xf & il
JoT T A 9 4 ] 32 SR BEAE BPs W] 4 i - 1] 5T 1

A ) B AR A Al B BE IR BT T A M A B AR
B e 2 1) A3 AR IR D RE , A2 (5B () J5T T 240 . 1) K1 4
ML AT OA MM 7E & 421 7™ Valenti 451"
W &I, SR —4M AT 3 Sox-9 FI COL2A1 FE[A
MR35 T Sox-9 JEi75 S A] 5T T 4H At 1) 4 4
i3 A 1) T B SRR R Semk [ 21 ] ST 4
AR B SRR R — 0 i 412 a2 B (1] JoT T 200 e 1 2 B 2
1534k
2 BPs &7 OA RyHR1ERHLFI
2.1 HMMEMERMAPEEFREM RIAETE OA difErfie
HEEMEA D, AE OA B 1M I W 8 & A
I FFAEVE 22 55 9 7™ B R B AH S A 4l i PR 7, an i
YIS 2 (interleukin, IL) -1  IL-6 184 ¥ 3¢ B -
o 55, BPs AJ LG 2 41 ] 33 6 200 if PR 1 9 M R HE L
KA EH S BT R B, B B R ]
REAIG IL-18 PASMF T 1 K BB OG5 3CH 2 e 1 MMP-
13 K-, Peris 252 BF 5 & B, BPs 1] LU il 8 4% 40
ML IERS BG5S 401k, 8 AT I R PR AN R 1 (n
IL-18 FRE R FE I T-o) f943 W, Baroja-Mazo 25"
WF5E & B, BPs nll it H5H0 P2XT7 Z IR R IEPTRAEH,
PN &3
2.2 NESREERMAMBET BPs Ali@L A T 5
E VRN 8 T-2E 2% OA JEFE, W K B W40 i +
o BELHAL, W] B 22 T R R BE , 6T OA F i R AN 1%
PEEA WU BOE 0 W S A 2
mTOR %5 {5538 B IR, 76 OA B35 I 1 B4 8L Fn &b
JA M4 ML B M2 AR, M1 R E 2S5 5%
KERE S, T M2 IE R F S SRR . W
I 5 g 4 L R 6B 20 M 2 ET B T 1 43 DA ELVE FH AR,
A A3 3 55 43 WA A FH 4306 S RE A IR AR K
T-H1 MMPs, M 200 OA 3% 15 . 1 BPs n[ i 5
IEE W8T, Patntirapong L (33 =34 g o ,BPs
P 552 M R 4 O A P 34 B 9 6 e 4 L
B T H I RE M F/ B T, Makkonen % ff
58 &% B, BPs ] 41 v S 5 40 it rP RS TR 4R e A B A
A R R IR
3 BPs &7 OA RysEBEERAHLE

H HT SR A BEFEIEY] BPs B BUR/ER]  (HH A
PRI BER 1 LA M A AR, Frediani 5% ff
FERIL, IR A LT R o BRI OA
A RAFIITR Frediani 257 19 % — 15858 % BE, WL



HBEIEF2023 F4 A% 35%%43# ] Trad Chin Orthop Trauma,2023,Vol. 35,No. 4

(% 275)- 35 -

PATE S SAUBEIR — B AT LR KOA S B AR i
JZ, 01 B S8R T R AR H, G 7 R T 3 v SR IR
TR RIS TN R ZE B BPs B9 AE AL AN
], H. BPs B 15 FH AL 4 o 5€ 42 W, H il BPs
IR OA R UM 25 . IR PR BPs /25 OA |y
HBD T2y , i ) G PR 25 2505 58 R 4% BPs 1SR
YEMl. BPs 97 OA BYSER A I , KRBy 3%
PR AL A A B AL
3.1 EEHEBIH HAETZECAHHEDN BPs iy £ 2
BUR DL 2 , BPs R e i FaAR A B 40 M 3 PR (o IR 15
FIH) B AL AR 0 I8 52 e 118 TR O /0 T % A 9K 0 o
Tzschentke 45 G5 4 B, W 20 L P 43 0 o5 e
AR ST B 4100 S, (o 40 J Al P 05 28 PR M, i 4 BOPR
RS ARG , AT A 98 58 L. BPs X a5 48
JELTE ) S0 ) 2 PR AR AR B AR AR B, DA T 9/ R B
SRS AR T B TH P R ) DA AP 22 IS
I AT PRS2 G2 it
3.2 HEBHHE  Tzschentke %X} BPs (IR
PUHR AT THEDN, 7 OA B PHLE AR o 40 f 22 L 1M
BRI A WG I, HG b JBnt i 28 420 25 R
J&, T BPs A 3 i Bt i A s R 4 LA R
J0 TGN . Hayami 260 BT B, G R
BRI R TR I A B A SRR 10 I AR AR 2R N B R Gk
BRI H o Strassle %52 B 55 % B, 16 405
O JEE 0 L DAY F1%7 AR Sk B 7R i ] LA SRS ol 0 1 T
A 57 A |, 457 7 KL 25 5% A ( transient receptor potential
vanilloid, TRPV') -1 838 , Hy A W (R v J32 A i o Je 12
BRI LGS #2270 B TRPV-1, 3 1 TRPV-1 s
Rl g, AT i TRPV-1 S 19405 3 2 4% 7Y
T, 2 1T 2 e
4 BPs 7 OA igfr PHIN AT =

BPs 71 OA BIR) 79U ) IZ R HTAT 5 X T
I OP 1) OA 83, BPs AAUAT LG OP JEAR, i
ATEAR OA MR WRAs ™ BT R B0, BTGB it
JrYizea OP 45 3F KOA AR RAF. BPs W 7E—E
FERE FAESE OA JERE, FRARICTY B4 i) T RE, Neogi
SRR R BN, 1% BPs YR I AR LVE KOA [
ARG B AR TR 452 BPs 1RY7 4, T H. BPs A
SN S ) g 2 P R R B T R

BPs 3 ik D[R OA A7 547 B4 1R I S0 , e A1
ARIGEABE 3, Vertesich 4 57 & B, % 1 1]

T Jgk i 1k T 384 00 8 U Sk A A B A /8 LB
R S PR PR RR A /N RN
B/ IVEEL A 0 ) B £ B /N R T B . Wang 260 % REA
BRPRIRIR I K G AT T MBI ST , e B S e e e 7
Wa, ZRERPREA S SN & ZET «B 2k
AL DR T PR o TR AR T LA A D L s
ZEIH . Ro 2 BFIE & B, 7E I 6T B4 AR S fi
JHI BPs T8/ 5637 AL S FNTE B PEAS 30, A B T
AR A BB 2 Prieto — Alhambra 257 §F 57 % BY,
TE 545 B 5 8 i) BPs A 4 KB (68 ) 25, 196
AR EN B T AR A KK . Namba 257 BF 5 & B0, %
THIFEARIE OP BT B &, BPs ] [
IR B XU . Shi 2570 BF 5% K 3R, BPs A B T
YIRS 2 AR
FIEE 3 48 BPs XP{B AR ] [l %85 BE s il R 465 1 4G
BPs ; iZ 500 K B, BPs X B A I vt 4% 1) 2 T R
T B

XTFAEERE N Hiifm OA B35 ,BPs th i R
TFRATTRCE Y o Yuan 255 WF5E & 8L, B TR IR 44
RITPECE N E B R OA, vl RE & ad T 8 MMPs |
IL-18 M4 N AR K 2 iy 3RB E 1R IP/E .
Laslett 2 58 &30, KOA £ 355 By e Jikcia 1 s i i
FRENG , SR L 40 i R P BB Y A R B, I
HACE T B AR TR . Agarwala 255
SR P S I T A T 15 T TR M3 9 1 K o 11
KOA , £5 5 56 IR T I 808 T B B K I 7 B2 R A1 5 3%
WFGEAE A 3R, 5 B S5 s S ot i ) i B Ol e 4 A
FU, SR SR TR R BB A 11 BT B8 R B 7E 2 3% KOA
A9 1 AR R I S 25 2 By TG B LA

BPs JAJ7 OA B HLAR %, OA RIHE T &
LIy B W S 0 S T S R AR I B SR
Ji BPs 3677 OA [y RLAFIHL. Hayes %57 BF5% & B,
BPs %of L] KOA (3 (16 77 08 B, AT LI AE 22 9
175 HEJEE 510 BPs X T 1 M= F sk e 11 KOA (R 1930
FPROR AR, X T RE S KOA B4 & T & hi b
1B O RS S
5 I %

FRT, BPs FEARJLIAYT OA MY EE251) , (EAR I L
YERPLE P AR OA IAMERILIRIT 254 . BPs Xf
e H AL R VR 2 HRYT OA ) 24K . BPs iR
OA HIHCIEAE FIAL S FE S BT A, (5L B35 1 P L 15



- 36 (4 276)

HEIEE 2023 424 Fl % 35 %% 4 #1 ] Trad Chin Orthop Trauma,2023,Vol. 35, No. 4

BB HFFEUESE . BPs 72 OA RIRYT GUEAT R 4 1 1

PSR AT HITFRIT & ECE N a0 OA &

B TR B R ERT AL 0A i3

SR, MR PR TR BPs IG5 OA, LLK BPs By fE

AN 25 2477 20 H R oGt —beife, 3 HIG T BPs iR

7 OA WIS RORN 2 AV 1 i 2 AH OGBS . ATt

AR 18 5 e o e ISR — i T bk ]

Sk

(1] e B R 2 R ANR R, o E B 2
FHEE 73 2B 1 R IR B AR B I PR = 2B
HL GPHEE BE ) , 55 P B8 51 RI2Y7H8 I (2021 4F
) [J]. e R 45,2021 ,41(18) ;1291 - 1314.

(2] e, BN, I, 45 R C T REH MY
AT E R AR SCIEDFTE () ] BURA W B 2 o e
2018,18(6) ;1155 — 1158.

(3] o, ZUO0E, A IR 55 B 0T R G HCE T B i
JELT]. e 531 AhRF 24K, 2019, 12 (10) : 827 -
832.

[4] JAIPRAKASH A,PRASADAM I,FENG J Q, et al. Pheno-
typic characterization of osteoarthritic osteocytes from the
sclerotic zones: a possible pathological role in subchondral
bone sclerosis[ J]. Int J Biol Sci,2012,8(3) :406 —417.

[5] VILLATORO-VILLAR M, KWOH C K. Bisphosphonates,
bone and joint pain[ J]. Curr Osteoporos Rep,2021,19(4) .
417 —428.

[6] PANAGIOTAKOU A,YAVROPOULOU M,NASIRI-ANSARI
N,et al. Extra-skeletal effects of bisphosphonates [ J/OL].
Metabolism 2020, 110; 154264 [ 2022 — 10 - 10 ]. https://
pubmed. ncbi. nlm. nih. gov/32445641/ .

(7] Wl &0, o ke XURERR £h 28 25 4 I L0 25
I, FPREA R ,2021,28(6) :105 - 110.

[8] ITZSTEIN C,COXON F P,ROGERS M J. The regulation of os-
teoclast function and bone resorption by small GTPases[J].
Small GTPases,2011,2(3) :117 - 130.

[9] HOLSTEIN S A. A patent review of bisphosphonates in trea-
ting bone disease[ J]. Expert Opin Ther Pat,2019,29(5) .
315 -325.

[10] PARK J,PANDYA V R,EZEKIEL S J, et al. Phosphonate
and bisphosphonate inhibitors of farnesyl pyrophosphate
synthases: a structure-guided perspective [ J/OL]. Front
Chem ,2021,8:612728[ 2022 — 10 — 10]. https ://pubmed.
ncbi. nlm. nih. gov/33490038/.

[11] MATHOV I,PLOTKIN L T,SGARLATA C L, et al. Extra-

cellular signal-regulated kinases and calcium channels are

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

involved in the proliferative effect of bisphosphonates on os-
teoblastic cells in vitro [ J]. J Bone Miner Res, 2001,
16(11) :2050 —2056.

BABA T T,MIYAZAKI T,OHARA-NEMOTO Y, et al. Sup-
pressive effects of N-bisphosphonate in osteoblastic cells
mitigated by non-N-bisphosphonate but not by sodium-de-
pendent phosphate cotransporter inhibitor[ J]. Cell Biochem
Funct,2019,37(6) 400 —407.

PLOTKIN L I,BUVINIC S,BALANTA-MELO ]J. In vitro and in
vivo studies using non-traditional bisphosphonates [ J/OL ].
Bone, 2020, 134 ; 115301 [ 2022 — 10 — 10 ]. https://pubmed.
nchi. nlm. nih. gov/32112989/.

LOTZ E M,LOHMANN C H,BOYAN B D, et al. Bisphos-
phonates inhibit surface-mediated osteogenesis[ J]. J Biomed
Mater Res A,2020,108(8) :1774 - 1786.

ROELOFS A J,THOMPSON K,EBETINO F H,et al. Bisphos-
phonates ; molecular mechanisms of action and effects on
bone cells, monocytes and macrophages [ J]. Curr Pharm
Des,2010,16(27) :2950 - 2960.

WANG L,MI B,ZHANG Y et al. Alendronate promotes the
gene expression of extracellular matrix mediated by SP-1/
SOX-9[ J]. Hum Exp Toxicol ,2021,40(7) :1173 - 1182.
2w AT, I B TR AN I Y R R A A
g PRI AR ILT]. A e R 25 B 2% 7, 2020,36 (20) -
3321 -3323.

ROSA R G,COLLAVINO K,LAKHANI A, et al. Clodronate
exerts an anabolic effect on articular chondrocytes mediated
through the purinergic receptor pathway [ J ]. Osteoarthritis
Cartilage ,2014,22(9) :1327 - 1336.

JIN Z H,WANG S F,LIAO W. Zoledronic acid accelerates
osteogenesis of bone marrow mesenchymal stem cells by
attenuating oxidative stress via the SIRT3/SOD2 pathway
and thus alleviates osteoporosis[ J]. Eur Rev Med Pharma-
col Sci,2020,24(4) 2095 —2101.

DELANOIS R E,SAX O C,CHEN Z, et al. Biologic thera-
pies for the treatment of knee osteoarthritis:an updated sys-
tematic review [ J]. J Arthroplasty,2022,37 (12) ;2480 —
2506.

VALENTI M T,MOTTES M,BIOTTI A, et al. Clodronate as
a therapeutic strategy against osteoarthritis [ J ]. Int J Mol
Sci,2017,18(12) :2696.

W 3E, FlR e BeE A o A ad fE v SOX9 LT ]
i E L TARRFST ,2022,26(14) 12279 - 2284,
TAKIGAWA Y,HATA K,MURAMATSU S, et al. The tran-

scription factor Znf219 regulates chondrocyte differentiation



HEIEF 2023 F£4 A %35 4% 4% J Trad Chin Orthop Trauma,2023,Vol. 35,No. 4

(B.277) 37 -

[24]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

by assembling a transcription factory with Sox9 [ J]. J Cell
Sei,2010,123 (Pt 21) ;3780 —3788.
WOOD M J,MILLER R E,MALFAIT A M. The genesis of
pain in osteoarthritis ; inflammation as a mediator of osteoar-
thritis pain[ J]. Clin Geriatr Med,2022,38(2) ;221 —238.
WOODELL - MAY J E, SOMMERFELD S D. Role of in-
flammation and the immune system in the progression of os-
teoarthritis[ J]. ] Orthop Res,2020,38(2) ;253 -257.
PAN F,TIAN J,CICUTTINI F,et al. Prospective association
between inflammatory markers and knee cartilage volume
loss and pain trajectory[ J]. Pain Ther,2022,11(1) :107 -
119.
WANG X Z,LI W X. Changes of serum inflammatory factors
and miR-145 expression in patients with osteoarthritis before
and after treatment and their clinical value[ J]. World J Clin
Cases,2019,7(19) :2963 —2975.
FHE, FSCHE, 5M0, 2. BTG BB X TL-18 (R SMF
B TR R U Y B A M S B SE BRI LT ] o
E 1658 EEAMEE e ,2011,25(1) :50 - 55.
PERIS P, MONEGAL A, GUANABENS N. Bisphosphonates
in inflammatory rheumatic diseases [ J/OL ]. Bone, 2021,
146 :115887[ 2022 — 10 - 10]. https://pubmed. ncbi. nlm.
nih. gov/33592328/.
BAROJA-MAZO A ,PELEGRIN P. Modulating P2X7 recep-
tor signaling during rheumatoid arthritis; new therapeutic
approaches for bisphosphonates [ J/OL]. J Osteoporos,
2012,2012 ;408242 [ 2022 - 10 - 10 ]. https://pubmed.
ncbi. nlm. nih. gov/22830074/.
ZHANG H, CAI D, BAI X. Macrophages regulate the pro-
gression of osteoarthritis[ J ]. Osteoarthritis Cartilage ,2020,
28(5) :555 -561.
XIE J,HUANG Z,YU X, et al. Clinical implications of mac-
rophage dysfunction in the development of osteoarthritis of
the knee[ J ]. Cytokine Growth Factor Rev,2019,46.36 -
44.
PATNTIRAPONG S, POOLGESORN M. Alteration of mac-
rophage viability, differentiation, and function by bisphos-
phonates[ J]. Oral dis,2018,24(7) :1294 — 1302.
PATNTIRAPONG S, PHUPUNPORN P, VANICHTAN-
TIPHONG D, et al. Inhibition of macrophage viability by
bound and free bisphosphonates[ J]. Acta Histochem 2019,
121(4) 1400 - 406.
MAKKONEN N, SALMINEN A,ROGERS M J, et al. Con-
trasting effects of alendronate and clodronate on RAW 264

macrophages : the role of a bisphosphonate metabolite[ J].

(36]

[37]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

Eur J Pharm Sci,1999,8(2) ;109 — 118.
VILLATORO-VILLAR M, KWOH C K. Bisphosphonates,
bone and joint pain [ J]. Curr Osteoporos Rep, 2021,
19(4) .417 —428.
TAYLOR S S,NOOR N, URITS I, et al. Complex regional
pain syndrome; a comprehensive review [ J]. Pain Ther,
2021,10(2) :875 - 892.
FREDIANI B, GIUSTI A, BIANCHI G, et al. Clodronate in
the management of different musculoskeletal conditions[ J].
Minerva Med,2018,109(4) ;300 — 325.
FREDIANI B, TOSCANO C, FALSETTI P, et al. Intramus-
cular clodronate in long-term treatment of symptomatic knee
osteoarthritis ; a randomized controlled study[ J]. Drugs R
D,2020,20(1) :39 - 45.
TZSCHENTKE T M. Pharmacology of bisphosphonates in
pain[J]. Br J Pharmacol ,2021,178(9) ;1973 — 1994.
HAYAMI T, PICKARSKI M, WESOLOWSKI G A et al. The
role of subchondral bone remodeling in osteoarthritis ; reduc-
tion of cartilage degeneration and prevention of osteophyte
formation by alendronate in the rat anterior cruciate ligament
transection model [ J]. Arthritis Rheum, 2004, 50 (4 ) .
1193 - 1206.
STRASSLE B W,MARK L, LEVENTHAL L, et al. Inhibi-
tion of osteoclasts prevents cartilage loss and pain in a rat
model of degenerative joint disease[ J ]. Osteoarthritis Carti-
lage,2010,18(10) ;1319 —1328.
R 0 BB A B 15 FH 24 X0 1 R0 P P e O3
REEFRERDARZ[D]. Bl A2 TR,
2021.
NEOGI T, LI S, PELOQUIN C, et al. Effect of bisphospho-
nates on knee replacement surgery [ J]. Ann Rheum Dis,
2018,77(1) ;92 - 97.
VERTESICH K,SOSA B R,NIU Y, et al. Alendronate en-
hances osseointegration in a murine implant model[ J]. J
Orthop Res,2021,39(4) .719 -726.
WANG P,SHANG G Q, XIANG S, et al. Zoledronic acid
and teriparatide have a complementary therapeutic effect on
aseptic loosening in a rabbit model[ J]. BMC Musculoskelet
Disord ,2021,22(1) :580.
RO D H,JIN H,PARK J Y,et al. The use of bisphospho-
nates after joint arthroplasty is associated with lower implant
revision rate [ J]. Knee Surg Sports Traumatol Arthrosc,
2019,27(7) ;2082 -2089.

(TF#HF 42 m)



- 42 (4 282)

HEIEE 2023 424 Fl % 35 %% 4 #1 ] Trad Chin Orthop Trauma,2023,Vol. 35, No. 4

[42] FERRONI L,GARDIN C,DOLKART O, et al. Pulsed elec-
tromagnetic fields increase osteogenetic commitment of
MSCs via the mTOR pathway in TNF-o mediated inflamma-
tory conditions;an in-vitro study[ J]. Sci Rep,2018,8(1) :
5108.

[43] MIYAMOTO H, SAWAJI Y, IWAKI T, et al. Intermittent
pulsed electromagnetic field stimulation activates the mTOR
pathway and stimulates the proliferation of osteoblast-like
cells[ J]. Bioelectromagnetics ,2019,40(6) :412 —421.

[44] SCHWARTZ Z,SIMON B J, DURAN M A, et al. Pulsed
electromagnetic fields enhance BMP-2 dependent osteoblas-

tic differentiation of human mesenchymal stem cells[ J]. J

[45]

[46]

Orthop Res,2008,26(9) :1250 - 1245.

E LI PR O | AN N = o 100 1 0

PARRAF S [ ] sh AR B As T BB SO 28

2020,13(5) :473 -478.

SHAO X,YANG Y,TAN Z, et al. Amelioration of bone fra-

gility by pulsed electromagnetic fields in type 2 diabetic

KK-Ay mice involving Wnt/B-catenin signaling[ J]. Am J

Physiol Endocrinol Metab,2021,320(5) :E951 — E966.

JEI T 0, AN BRELDE 45 Jk e g 37 00 K Bl 18] 76 Jo

4 4 5 R 43 P R Wt/ B-catenin {5558 I 11 5

Wi [ 3] PRS2l (BE 2R ,2015,46 (3 ) :347 - 353.
(Hich H 391:2022-03-09 A0S 4 5% )

(E#%27 ®)

[10] 2K, 27 W00, 5. 6T i V1 BB R e
BT UARTT IR B AR LRI DR S e S [T ] B
1E8,2020,32(9) 146 —49.

[11] B E. T AC B ie 10 SR 19 2 R LT ] PR IE
H,2012,24(1) ;72 - 74.

(12] M, WOEZR. A g & AR ZE T ] hE
#%,2019,34(11) ;2295 —2298.

[13] BLANPIED P R, GROSS A R, ELLIOTT J M, et al. Neck
pain:revision 2017 [ J]. J Orthop Sports Phys Ther,2017,
47(7) : Al — A83.

[14] LIN I H,CHANG K H,LIOU T H,et al. Progressive shoul-
der-neck exercise on cervical muscle functions in middle-

aged and senior patients with chronic neck pain[J]. Eur J

Phys Rehabil Med,2018,54(1) :13 -21.

[15]

[16]

[17]

(18]

[19]

[20]

FHGHR. (R 5 S3) - TERIRIMA T G s/ g AT
KE W IGEDTTE[ D] K LT IE R, 2021.
MCKEE M, CARMICHAEL S, BROCKMAN D. Cervical
spondylopathy[ J ]. Vet Rec,1991,128(1) ;20.
SRAATL, SL g% o @t flt B (9 BRAC IR 2 5 38 H M &
FELI ] W R 27 B 241, 2005,26 (5 ) 1197 ~ 199.

VL, 8 AR A, 5. T8 MO0 391 A A 29U
R [T ] 45 5 AT B, 2019,10(23) 11 -2.
KAHLAEE A H,GHAMKHAR L, ARAB A M. The associ-
ation between neck pain and pulmonary function:a system-
atic review [ J ]. Am J Phys Med Rehabil, 2017,96 (3):
203 -210.

PINAFIE. f B I T XA Y LR AT [T ] AR UK,
2022,456(7) ;115 - 117.

(ich H 91 :2022-09-13 A S04 % 254K )

(E#% 37 )

[48] PRIETO-ALHAMBRA D, LALMOHAMED A, ABRAHAM-
SEN B, et al. Oral bisphosphonate use and total knee/hip
implant survival ; validation of results in an external popula-
tion-based cohort[ J]. Arthritis Rheumatol,2014,66 (11)
3233 -3240.

[49] NAMBA R S,INACIO M C S,CHEETHAM T C,et al. Low-

er total knee arthroplasty revision risk associated with

bisphosphonate use, even in patients with normal bone

density[ J].J Arthroplasty,2016,31(2) :537 - 541.

[50] SHI M,CHEN L,XIN Z,et al. Bisphosphonates for the pre-

servation of periprosthetic bone mineral density after total

joint arthroplasty: a meta-analysis of 25 randomized con-

trolled trials[ J]. Osteoporos Int,2018,29(7) :1525 — 1537.

[51] LEMS W F. Bisphosphonates: a therapeutic option for knee

osteoarthritis? [J]. Ann Rheum Dis,2018,77(9) ;1247 —

1248.

YUAN X L,MENG H Y,WANG Y C, et al. Bone-cartilage

(53]

[54]

[55]

interface crosstalk in osteoarthritis : potential pathways and
future therapeutic strategies [ J ]. Osteoarthritis Cartilage,
2014,22(8) :1077-1089.
LASLETT L L,DORE D A, QUINN S J, et al. Zoledronic
acid reduces knee pain and bone marrow lesions over 1
year:a randomised controlled trial [ J]. Ann Rheum Dis,
2012,71(8) ;1322 - 1328.
AGARWALA S, SHAROFF L, JAGANI N. Effect of zole-
dronic acid and alendronate on bone edema and pain in
spontaneous osteonecrosis of the knee:a new paradigm in
the medical management[ J]. Rev Bras Ortop ( Sao Paulo) ,
2020,55(5) 543 - 550.
HAYES K N, GIANNAKEAS V, WONG A K O. Bisphos-
phonate use is protective of radiographic knee osteoarthritis
progression among those with low disease severity and being
non-overweight ; data from the osteoarthritis initiative[ J . J
Bone Miner Res,2020,35(12) :2318 —2326.

CHAch F#:2022-10- 11 ASCH4H : (% %2)



	07
	007

