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Abstract

BACKGROUND: In chronic gout patients, sodium urate is deposited in bone joints and around synovial membranes, eroding and destroying bone, leading to
serious complications such as gouty arthritis and deformity. Research on the mechanisms by which sodium urate crystals erode and destroy bone can help early
clinical intervention in gouty diseases and prevent and delay the complications caused by bone destruction.

OBIJECTIVE: To explore the destructive effects of gout crystals on bone through clinical imaging studies and experimental basic research, review the current
progress and development prospects of research on the phenomenon and mechanism of bone destruction caused by gout, guide the clinical early intervention
of gouty bone destruction, and guide the direction of research on the role of bone destruction.

METHODS: The Chinese search terms were “gout, bone destruction, bone erosion” and the English search terms were “tophi, gout, RANKL, bone destruction,
bone erosion,” which were used in the computer search of WanFang and PubMed databases. Finally, 64 articles were selected for review according to the
inclusion and exclusion criteria.

RESULTS AND CONCLUSION: The specific manifestations of clinical studies (imaging, histopathology) to some extent elaborate the osteolytic process of gout,
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and in basic studies, the mechanism of gout-causing bone destruction can be divided into the five aspects: (1) Sodium acid crystals have an important role in
bone destruction, directly affecting osteocytes, chondrocytes, osteoblasts and proresorptive factors that promote bone destruction; (2) Receptor activator of
nuclear factor-kB ligand and other proresorptive factors are involved in bone destruction; (3) T cell-mediated cellular immunity functions as a bridge in bone
destruction, and activated T cells induce osteoclast differentiation; (4) Monocytes/macrophages are not only precursors of osteoclast-like cells, but also induce
the expression of proresorptive factors such as Receptor activator of nuclear factor-«B ligand; (5) Neutrophils affect the morphology of osteoclast arrangement,
and neutrophil extracellular trap networks promote osteolysis by promoting osteoclast differentiation.
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RANKL(10 ng/mL)+ M-CSF  RANKL(100 ng/mL)+ M-CSF

.- o
..- o

EIVE: &5 AS[F] 5 59 B RANKL 1 30 ng/mL M-CSF (3% 3% 3 43 5| 3% 3%
HME L AR 20 B ANV VR AR 0 10 d, 540 LS R R R AR LG, T
TR AL A B TR R B A B A . b BE DD FE R B A AR
JE 5 RANKL i i FF S IE M55, RANKL: #% K1 kB 2 4A3% Ak IR -1 Fl A4
[E 3 | RANKLIFE SN E I 8 % ARE NS R B AR AR B AR 1L © (41
BRI M AERESR E, IR =50 pum)

DALBETHD % *" B A J, Lot fBimatl, X 444241349 = 60
/\éﬁa%n'-% #, o7k RANKL JRZ A= TRAP' S B a o b3 &3 2

%% (P<0.05), &8 E RANKL SR 3T A R i FUM B 1348 = & 42
Ei; oS, R4 SRR R m A R R AR e R G AR, K
% RANKL- BR3P & 4T 4, RANKL- B 47 & T A7 s30T s AL b ot 7 4F
@, = A RANKL #= M-CSF 3£ B35 40T, 5 A& & 09 4) B Az i fL
KA B A6 45 /. CHOE 4 P9 tkob 2 ib % I, SHafmésatart,
#J 8 RANKL #7245 5. RANKL 5 fR B4 2 dh 3£ Bl 55 RAW264.7 @ ft, =
A # % TRAP' % 4% B 4m /it f= acting ring” 48l (RANKL 242355 P < 0.05,
RANKL 5 fkB% A £ Bl 55 P < 0.01), 4% RANKL EA{2et 45 / Evk
WA A R AR R L ) WA RN E IR K I, TRAP' 2% E

M-CSF
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e Ao B R an O BAT ABAAGY T B A ) B FAFAE, 5 A B FORAS . s,
105 - F 4% 1845 5 A L5 RANKL 35 5 25 F 40 i 54k, CHOE % P a5t &
W, [EIRBEAN TR T, RANKL 5 RANK £4-5, #0E TRAF-6 fn & @
SHEE INK, 55347 / Bt TRAP' % 4% Bt a7y @) ofk; B b,
RANKL/RANK i# 34 %, TRAF-6 #= JNK 52 NRAKL/RANK i@ & ¥ = 4 5% B 2%

JL4)E BAF 5F . RANKL st KUk B 424469 %ol , ILEE 3.
<3 | #ZEATF «B ZTEE F B (RANKL) X598 X4 B = iR A 5200
=4 WP EI BHE ik W4 ;e WAL
CHHANA  RANKL &5 HiREPEREHLE CT 433 12 1 or #0575 20 RANKL 375
E e AR . 20 RANKL 2 IEHIE R AR
1%@%%: [E] TS 43 BT KW
LEEZ: ™ RANKL G SSSbMERFFT  BEEFRELINN RANKL KA RANKL {2
R hn, TRAPT ZAZEANMACE  BEREAN
2o R E2 baxa
CHOE % ®* RANKL X} SZIGTERFTL  #3IN RANKL J5 955672 /E % RANKL {2t
T 4 TRAP® 1% B4 AN actin ring” Al RE4N AR
Al il paxté
DALBETHD RANKL &5 RTRETERENLNT SxtIRLIMIEL, X HFEAZ0F  RANKL fi2ilk
R i IRIAL . 2% 4= 60 [URE ISP RANKL B {2k
ES PERFTT T, RN E TS

TRAP" L% B4

& miE 1 R —FP A KRR T, AR AT R AR R B,
CHOE % ®¥ BF %t £ N, &Lfh & mieA~4 1B L A &, TRAF-6. c-jun.
NFATCL 5 & 5 a8 B 4 J0 % 1L 69 & 24 %2 0 F AL 9 R IE1K; TRAP %
&R R ABE MK TR R, @i E 1R AL
RANKL/RANK iff #4 & % %] Jk B2 44 &b & F= RANKL 8%, F H % 5 RANKL/
RANK i@ S8AL A5 546 3%, Job, JRBRAA SRS IR 2 45T A th Rl ALt &
i A-E 1B Bk Y, #UE NLRP3(NOD #% K %%, A 3 A pyrin 4
M) KmAR, FAFNG @IBAE 1B fo b wmieAE 18Y, G mib
A LZAR (IR Z 52 R B MM AT K EX L. &
LR, JRBR4h Sh AR Am RANKL T A 3R R FH30% & ik 1, & @i
% 1:BiE0F NLRP3 HE MR K KRR, A5 RANKL/RANK 4Fif
SEA-FRBE . G mIRAFE 1A RL RIS R RS T B ek,
Freh ik, G@ehE 1 2R EUAFIR. b @& 18 £ LER
TR BT &t AR 1B T4, AR X KR B, —
T B 64 ) B PR R E K A 50 4 B PEAE BRABE G AT U5 MR BT 5
BI, R EH G hE G mitA-E 1B. @Ak 6. TTiEkG @it~
& 6(sIL-6). B 1R E . RANKLA £ R H £ 5%, % TR )T EY,
Ko fn I B F T Sk & aa & 6 Aol PRI E S g B AR A 45 4
2 fimmk 1,

A F R R LT KB HOOEA: B AR TZEEE B

o5 4m i %Fi”‘"%\ﬂilﬁ% (k= tmfoiEk 1. Gk 6. THER
AT ), FBEITHET @IHF RANKL R iE, —ZA 5| BRA K JE R
HG S B s R i, R ARl T,

Dickkopf-1(DKK-1) ;2 —## £2 # B-catenin/Wnt 13 5 i@ 34 ¢4 ik & @
ZaphlF), dpdlE AR T G R mit o, EETE R TRk
#%%ﬁ?iﬁ%ﬁmmmuﬂE%WMMlem%ﬂiivA%
% o DKK-1 = TRAPSb /K-, & JLE T FRLRAR L, i KM %% K0 &
# fn i DKK-1 K-F 2353 % (P <0.01); & DKK-1AE A4 A F 457
g KU BRIR; g KUk 2 7 K 20 8. % i DKK-1 K- 5 TRAPSb /K- 2
AEA% (P < 0.000 1). TRAPSb & R BRALE 40/ i& Mo & 24547, £ m
7 DKK-1 7K 7T vh R B m s b, 2l R ME ) RUTE 3 1 oL & 3%
#%. GAVRIATOPOULOU % P! i@ i M #)s BB i AL 2 49 2 32 £ L, DK

FI R o Aot A DKK-1 FLARIG Ao s B e 04K &, RV BT e o4k &, 38
FARER, e ARG T TR KR SO T A e S,
2.4 THRNSRIANEN A A% T 44Tt RANK/RANKL id 243t 8
IR Hh, LEE 5 PRI 5 ISR T Atk K 09 R AL g TR
B PR AAA T mR T R AZ miedE Sk, Am A RANKL A= M-CSF R4
¥ Ac, AR TRAP 4 & 31 4L TRAP® 2 Az E vk anfit, KI5t RE4iAa Lk,

T 4 fiabk %k 6475 R A% a0 R 3E o A F TRAPT % 4% B v 4n it 4w i 3 3 )
% 60%(P=0.028), & WA T fmfib ok B tm e v b A2 E 245 A ([E 4).
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By #¥7:10d 5, S5
TRAHAHLE, = T 4y
VI EAZ A P 7 A R 4 M
IALFEIE 99, RANKL: 4% [
SR N AAPS I WU

BRI (OFIR) T 2R R R B A% 4

& 4 | RANKL+M-CSF IS T 4RREER K A IB K B AZ 40 AR A1 B iR B 4% A BE
BRSNS L Y (FUB AR EAEE AR, EEBIR =50 um)

KOTAKE % ) 4k o} 5236 % B A& RANKL 8493808 A T 0 /iik 5 G K 4% 4m
Je AP tafe, T ELAE T tminid B 77 A RANKL 238 e 3 %9 78 i ik
% RANKL(SRANKL) 7K-F, RBAEL Tl 2 &k RANKL ¢4 £ 28K,
A AL PP A BN RAE R . CHO 5 " BF R AN, i R dh ARk Ak
7% MALT 2Bfiet CD69 ¢4 £ A, XAKIAA 2 MALT faftistid 947, R0
5 RS AR AR AR U MALT 2 J80E; b, B & I i istis 69 MAIT 2m it ( 56
JEARRALE T amfie, T s —# TR ) G e6 X FERFEBINE,
MG 69 52 30 & I, #E & MALT & fiedd 238 F JKOE B F (P98 3B F .
G alenE 17. @ik 6) Fa kL. TAAP' B ER Mt E. R
WORKEP RS T, RYRBAATIRTARET @i, #EST
e F ok KR T (BRI E T oo @it~ & 17. a@migi% 6),
BB AL DAL, AR BOR, fEiB R B 2 AN AT
T a0 e9iE; MES T @@ R AR . AP EASRL,
25 MRIARNISIIRAGIEIN  ALLAEYS 5 7 X I LA T + ek
T A R I HE P I 6 R AT AR A BA %30 . R
BB ERT L, IABEARS P mILS R MR B, 3
PR, XA F R0 G A IR R A FR AT 1R AR EAR 5%,
W B AR 42 0T 18 1) (48 h), o B ATl /E, X AP BOR T AR I 4%,
MUS 69 KR I, F M e o) A AR ACE eI YE, XA A
PR B AR AR, TG FIRIE A K, B4k e
TR R KA, PR AR B R WA, B B R e ek
RARAZALHEG| T Kt J ozl s, B AR R A SR e 30, Jh Kdhik
BB A KA Lo LI RE I, AR R, P mit
BOE A e, rE R mie P, o e R R e A, A
AR T B, Tl YR 6 ARV IS B A B R B S R e,
7 AR RS B R A RN, FAREES, TEREA
A IR R AL T ARTAER, TR SRER AR E R
FREZMEA.

NETSs 2 —7 J M 4s 4n I 3 Ko R i o9 b5 Brauh), XAt & i g] A&
69 B & RS R ST AP HRIAR ) KR A KA. NETs b % A% ¥ ks 4m e
Fki @ Fatm st DNA WA, NE 2 NETs ¢4 £ 2& £, Tk
REFALEG, J8RF|I L6 NETs T S BIAK T B4 . A EEER
thAag E 8 PO NIASF PRI AR5 T NETs S50 F s 3Ry i b,
FIA NETs £ R AL BARE i, R ILARE & s 5s, aibhshin
BaAe B AR 4P Z A X mRNA R IAFF %, RANKLAEX mRNA RGAMAK; A7
B NETs 23888 4 it 49 %5 vh, JIA 5% NETs 5o ek Bl 3E ik, &
IHCF I E ALK A BCE, H NETs 5 AVE o33 Rk g iR,
FIR B R A B AR e, R IR ta Ak ey 4R &4 (TRAP. RANK.
Ctsk) 2 Z¥0ha, vL b 20 & B NETs AL VA A 35374 Bt JeLiE A,
A& ST VA8 i RANKL/RANK. B PR 37 2 K A7 18] 4 4 4 s B dm oAb
2.6 ERRTSSIITGIEBIRIE D HAYSHI 5 9 35 7 — oo 54
G5 RBNEG 27 5 BB, XHETF R A MRUAEE XIS LBk
Fkt, St HEIZ & H A /£ AGCB2 A I A= SLC16A9/MCT9 A A % .
MATSUO % % 38 i 4~ 3L R 20 % B A 50 £ FL, ABCG2/CBRP 2 J5 M5 & &
F; fRETIRE, 78.6% 4958 N &4 A ABCG2 AR RE, XAYKE
% % A B hn gk K49 & R R (OR=22.2). NAKAYAMA % 9 g 4 7
545 {596 W& & Fo 1 115 442 B % 3K MCT A B R % 5 5 M2 1) 49 %
A, RIMCTO LR RE 5 Fid SomRAn %, 5m R 5 Bbkin £ K,
SLC16A9/MCTO X [F % 5 45 42 5 3 Ao i WK s R, B 772 B 5 & 09 5F
REZEF AR R TN BMHrh, 4RIk E 5B akRey &
%, EHFR G OGS,

3 BZE5RE Summary and prospects

MEARMLEEAEFZRENRE, BANLRERFNEE, A
Ttk % KK A Tw L SRt 2 9% O sbah, RREZ K EAY
B AL E R B KRS R R, AR B R R R A Fe R R
WEZARRE .

2020 4 £ E FUR B 12 (ACR) 45 42 1 69 42 ATt o7 ey 06 77 2
WP, RAEBRERR. BB AT R . Sk RO LAk
8 & AT R I AR B06 7 (U™, —3RAt et o B4 b LS & 4 AT
PEMEING| AR5 K I, 22 2 R0 KRIEIRBE ST, 2 SF 38 & (MPR) >
80% ¢4 . FLAT BAF 04 o i SR ERIAATE (MK 23.3% %) 71.0%, P < 0.001),
KA SR BR6 77 ) B AR B M R AR SRR, =T fi 2 Rz B 08
BA D ENE R A, ALK 44.7% 4 MRP > 80%, [&/RBLIETF 691k
MR £ R B g 7 Ry £ 2R B ™, B AFREZ 060
%FR. XTHETHE. XTEHRSF, RENGEALD LS. ER
W B IR E I, B A B 4R BRI AR A R A B R B SRR LT
W R A EE LR, AR BB BRI AL I SRR R, AR R
GAEMR IR SR B a0 B IR AR R DA A G T B B e &
ReTr @), MERBRIGTT 7 067 iR ARMOME 2, ATt R KUk B 203 88
BRGE A B AKX B TR AR AR ER T @, EERTE, R
HAERBIET, EAFARBITH AL/, KEEL. SHRAER
YT iG R R Bk,

BB BRI T A R R 09 B2k KM@ sk 7 B SRRk
VA 2 ShART XORARAE B A7 AR AL B ), RDE AL (Bt 3k
Foait. AR EI) FIAL T @R M Ae B o4 an R R M RO E T a9 R &
AL, B BB F i E RANKL/RANK i 3%, 55 TRAF-6 f= INK 4L 52 4~
THR, HEEM ) EEmib, FARET@OAE., ERT @i,
B, BEmt., REMIHE. L AR EMEAET, FRIKE
TR XAE| 2R F D FIVER. NETs FHAF — A EHAT F
V2 B R BR AN S R 5| R R BR R K JE BB, # K8 B4 ) A Z RANKL/
RANK, # 8] RANKL/RANK i 3414 B T #5355 58 tn i 4L 64 3% aa AL =T
R g U B R 3R e T 2 A s ¥ b, BRI FE A48, AGCB2 A
A7 SLC16A9/MCTO A B 7 5 M 5 ik A £ 5540 %, fadk 2 R B X H
5 g Rt B BOR e K AR R . = EARE AR, VR AARRARLE
55 UM BB 5 3 49 4 54 1 o VA 485 W IR TR 9 KU B B3R,

gt BN E IR G B E IR R A B4 2 0P at FoRbl R A
W sk, LFBEGBR ETE LA L HF.

TEHRBK: WEE I T HAEANGRITFEHE, RERALLRIE. 5
WL, MRS T LEAST, AR TORE 4 F

FISEEE: XFeoilh B9, BB LFRG LR RGL
GERES

FEHUGRENERR: X2 — B AR IR, AR (Frit sk T W) “F
4 - AT AL AR R - A 7 K F 4.07 L2, ESEIAGHEALT, A%
AAVAIE R LM B 6 TR XA S, ARy &, R AT PR
iE. FH EN. A AT, k. RBAEILSUK, A kS,
VR SR 6 4 AR R AL CATAT A R iR

FRAREELL : 3 AT Ak & b S B3 A F T SRR AR AR P,

HARHE: XFREHETT (RAAGEPZESIIREILY (PRISMA
B). XEEMATC2EE LR INGLRENAZAARITIREE, LFLZ
PEATINE R WUE T, FATIFBOAA LEF S BFILREE.
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