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Abstract

Ankle Kashin-Beck disease (KBD) is an endemic osteoarticular disorder that primarily affects chil-
dren and adolescents, characterized by degenerative changes in articular cartilage and bone, which
significantly impair patients’ quality of life. In recent years, with the deepening of research on this
disease, its epidemiological features, pathological mechanisms, and clinical manifestations have
been increasingly elucidated. However, the exact pathogenesis remains incompletely understood.
Current evidence suggests that the interaction between environmental factors (such as selenium
deficiency and mycotoxin contamination) and genetic susceptibility may play a crucial role in the
onset of KBD. In terms of diagnosis, advances in imaging techniques have provided important tools
for early detection and disease assessment, yet specific biomarkers are still lacking. Regarding
treatment, although existing pharmacological and surgical interventions can alleviate symptoms,
there is currently no curative therapy. This review summarizes the latest research advances in an-
kle Kashin-Beck disease, aiming to provide guidance for clinical practice and to explore potential
directions for future research.
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1. Hl

KH I A — P B A I 7 A R 8 P IR AT V1 DR, s AT R A T B AT
PEREIR S BLRERRAE, IRPRRI NP . W FIThReRaAs, 8 & ] SRR (L] [2]. BRCTIER
TG, I EARMAEY 140, BONZR R W52 B30 2 — o AT E S SR, (R %
FHER G, R BEOEH %2 B EIA 89.5%, TE#{R KBD ABErF 5 HLIRIX 48.6%, Z&EmT LXK, ©
BN S 6 3 TH RE IR A5 R AR 375 o B ) 2 e 1) [ 3], R 19 T VARIE LIk, [ P Ah g xt Hedk
17T KB B R MR, (B DI0 BAD AR LE AT AR 56 Az B B, AR SCERRIE - R R G KBD B B
il Wi SR, BERNEREERRMIES% .

2. RITARFFHE. AWIHS5i2iRHR
2.1. BB RETRORITHRESE
2.1.1. HIBOHE ABHE

RO R T A — b o R AR AR S 3 DX 3 ) T P DG, oA B I R I b R A
ZIRTE T EEE S AT ARG ARIERMPEILR X, BT AR, BRI O R AT L X [4]. W
IT A TR, XSt X IR B R B R A, P RE S B I R R R[5] MNBEAFAE SR
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2.1.2. MEEE

SRBER 605 B B M R U e T AR 6, L AR SR A R 32 B0 i B )
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IESE T RZ 5 20 0 ) SRIBEIS] (7). B 41, BRI (n T-2 B 075 St A R AE BRI .«
R R R BOKPG T-2 93, SUATEE BRI, TR A AR R
(6109, SLABFRBIRZ, WRAKTANTE R, EIOR R (A RE )%, BRI, i
SN A . ARTT, 8 —FR AR 20 LA AR O (0 AT A, §R 2 DR S R 5 A

2.2. RRTRETHRIHES L HHLH

221, BEZHEMN

ITAER, A% DR B AE BR OG99 B P 1A R R 32 2060 . K R R AXUVE TR W, 1%
B — B R BAETE, $Romit AL 5y Bk (O AEAE o 43 DR 2 SC AR 98 (GWAS) R I, Fte KL R 2 A5 1k (i
PPARGC1B. ALDH1A2 %5)5 5 MK i 35 AH G, ax e S PR 3 B K G v 45 A& ARt [10] [11]. Uk
Ab, FWBRAL AT RIN, DNA BEAL . dE9miY RNA SR AT B8 5w B 4 Th s 2 5 5%
RAE[12] [13]. SR, HATREMRADGAEAEANL . KBRS RSN, RRFSEEZHER AL —
ARRIER - HAER,  VREAETS FIVa T SR AL -

222 MEMAT-E5S KR

BRSCH KA R A B R R, R AR T S AN O S U IR AR I SR L 2 — . BT R
W, FEZORHERE T, B A0 P9 S P A (ROS) A3 FE AR 2R 4 51 R SE M SN, 388 17 0 2 WA A gt e
ToiEE%, 0 caspase-3 [KiH1L, A SEEEMMET[14]. BhAh, AL R BOE 205 IR 40 A A L A AL B
RYE, WA A (SOD) RIS b H ik iod 2 Ak 4 i (GPx) (K135 P FAEAR 38— 25 o R 6 40 e F 452 495
[15]. IXFhHRaE IR AR AU B 2L 4R 3R A, 38 T i e B2 i B 40 I A 3 5 5 0L BE 71, 93k

BHBEEIRERZ .

2.2.3. RSN FRPERRE) 5 FHLE]

Y1 i 4 J2 5T (EC M) (1 5% i & IR G =55 DR 1 993 110 25 L0 BRARRAAF , LU ) 32 98 K 0 I 4 ) 2R (1 T
(MMPs)F12E 9 BBl P S 3 3805 - MIMIPS (101 MMP-1. MMP-3 Fil MMP-13)7EB IR 7S T %04 Eil, felg
R S P AR AR R T (a1 R i) 1 1 SR (L SRR R 1 R, AN TR SR i LR R 5 g R T e o ()
2% 8 B A HRI(TIMPS) K A R AT g — Rl 7 ECM [FEA#[16] [17]. Bt T-2 #Ew] Lif
Toll #5244k 2 (TLR-2). Toll FE3Z 1k 4 (TLR-4)F1 bRz Re e tE sk K+ 1 (ESE-1)MRIE, FHUERE 5%
fift, FiEid NF-kB BN Si%Zid 4, #2728 TLRS/NF-kB/ESE-1 15 S iEIRAE T-2 #5215 5 M0 HUH HE 7 i
HOREETAER, s iRAL[18].

2.2.4. RIEEFHER

PERE I AE BRI R R IR R AL R T A, ZRMERRT, W IL-18. TNF-o #1 IL-
6, 7R R E TS, JEE SIS N UHE SR (L1 NF-kB AT MAPK) 35401 41 1 58 5 S AR
T2[19] [20]. IXUEEHEH T AN B2 5 ECM IAIF&fR, & REIS T8 IR A0 Mo ) 55 8 B AN 912, i —
INE TG BhAh, JOERMIASTIE S 2 AR m & SR ohae, s 11 BURIE(COL2). EH %
HE(ACAN) S50 357 A3 1R A 1, AT I 55 BB 9 FLFRAB B R 0 [8] DRIk, 5%of 98 0 DX P B ) - ]
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2.3.1. RHEERSAAE

BRI RE 50 B PR IR 1 ZER IO ST A . 53N 32 PR SR A, U HAE SRR s I ] i B
JEINEE . SRR YREROS T B A TRAKIE, WSS R T RS . AR I B R B SC T R EEAAK, R
ELHERTE. hTRIEREONEE, SaRiE 8 — B SST REUEH S . 87> 3 T REt LG
TR BB, SRR OGO B IRAR . SRR BOS BE SN T RIESROR LR, (HEZHUEE R
AR SE R 2

2.3.2. FRERHAX TSI HHHIE

BEERIG R, BROCT R TR AR, S R R, SRRIUAER ST PR B oM R e
o HEA AT RRSRAE S BBV, BRI T BE AR, TEEhERES R TR, BAE
Dl R 9T S LA Z g AP ba sttt — PN mE, SBOPERE .. JTEE W WL AL
SEANRE, WRFEARTIREM]. M BEGRITHERER, W TR LA IE A R T RE -

2.3.3. MBEERIU(X & MRI F)

AR AR BRSO O ARG KB W I B T B X R AT WLOCT HBOM . HCE FE Ak &
TONE IR PR A R OGS TR BRI R A L B BRI K R . MRI BT RUR BLCE B K
i B R A, KRS A A . BhAh, CT Al B R B A I =45 R, NP AR
BERHE21] [22]. 45 A IR RIURISAG AR, W UHER VA% 20 30 5% 1) MR VR IT 7

24. BRERTAETHHIISET S EHISH

2.4.1. IGFRICHIIR &

BT R R MG RIS T 3 L T 50 . AR B R RAAR S . R I R DU RO 18 Pk
i IHBENREIR ORI, R ERDER N E . AR A TR IS I . I IR .
BRI A X 26 CT 5 MRI)ZHIZ I CEE, SAIRIAFE AN Y8 FEEL . e &y
B R[23]. MEAh, SEA G BT (KR TR X)) R S, A B TR W tE. R
H i TE8— M E RS Wiba e, (HLZE G IR RIURIBAR SR AE T2 12 W7 1 32 B4

242 ZTWERTSEYIRE

SIS G A AR BRI K 0 (172 Wi E T HEBR AR BOR NP 5 5 sh L . e A 4 1M
WL LA UTRE AR (ESR) M C RN R FI(CRP), (HIXLEFRARE T ok k. Tk, AW —Let
Yibr SN FEAERG(CAT)/E KBD B MG 8% T, HAAREERZM RIS B, w6t
KBD sh&424k, FI{EJ KBD B Eumfats, (HIBURIEAR LR BT FEREA B A IR 5 — P IRIE
[24]. BEAh, WHANZEAEZ D /K-FHIAS I AT BE XS PP AL 3 i E TR MBI WS A — 2 23, EMAREBCN
WAL H

24.3. SRMEXTREHLER

BRI E YA T 5 2 M TR AT 00, BB AT SRR IS KA. BRI R
ZIWTZHEN, MRFRIVIATRI AN B, (Il P TR SRR 28U A
XRS5 FONHRHIE,  SEIG0 A A T 2R KGR R (RF) M HT A TN BR IR LA (ACPAS) FH 4 [25] - 5K
2RI N FERNERATERE I, ML RIERKCTTH S, S8 IR 2 n] WL PR BR B A o SR VR 5 s L A4
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2.5.1. ZH¥ATT

BRI KA 10 26T E B P EPUEA (WA FE) BT 8 (R S AR P 28 25) Ol PRI (Ao
BRI )7 TH - W AE A M H B A AL B (0 B B2 i oy, B Z v RE S B Al b RE D R
B, BETTANEOCTIRAE . IR SR, KBD 3 ARl i ARt Notch/Hesl {5 58 6 = i I
W, SANMIE TR IARDG, AN AT X — R [26] . REARIE I T, I PR SR SE R SRS 2597 8
P X CBEIEMICEEAE R CIRYT 6 M HAREIE 100% [27]; K& EF(7.5 mg/d)iasT 14~ HEIA]
B2 HGEE K (P < 0.05), 6 N A A RERIE 97.5% [28]; ZEREATIRTT 6 A G H R ATIE 98% [29] [30].
FERTESGEE T, RERKE R PABIT 6 MHAMEN 74%, 7 RESCEE X EBEADIEE(WOMAC i
4%) [31]. TREFEH P SHMRACE RCLACLL, & 0.2 g/bl)BEFHAEA R4 RF LT B, IELRRAR 2
JE[32].

25.2. MIERTT SRENL

PR R BROCHTRE RAETF ARG A% O F B BAESGE RTTIIRE . SR I IE it g »
R INECARIREE . EENFIREEN BTG S, X T Bl (e R MRS L IR SORE e Bk 2
PR o S N R 0 00 B T8 5 5 5 ) L LIRS A S AR, DABRTF R ARE 1. E. Mathieu [33]
S5 Rt 135 IR 5 S I 173 MRS WAL, 97 MEWEIG YT (L BE . 13 ABEES) . K
T A, 76 MEXTRANUR A E G4 T BRSO B W, A, SMEESh AR T 45
FRBHT T RIS BB Z AT X IRAL(P < 0.001) . HAFER IR, MEIRT RS BE WG T AL
VR, FIT PR A, (E R e I 2R S B i

253. SMMFARTRIIERESHR

HMREFRARTE F T B EROCT RB e ™ M T . D RERRAT B OR ST IR T B A . AR UEARER SR
THIEBIAR. EERSCHT BB KRR A AR . BROCTIE ARG I B LA G s B . BB ER i
B BT B T AT I B AR R T RO R 0, 2R SE[34] 5 NKT 44 B BRI KA R
SR RROSTTB P I ELR, RS5O BT A N DR R E IR T, SO EBUEIRTE R, IR
SBROCTT B ORT I S 2 Bes BN S R B SR B RN R ST B BB, R A BROR
TRHMAN TR, ZTAREEEMR. KR II6E, B35 NIEL BROCHT B HAA M EH BRK
WA BCEBFERTESI AL, B EE, RTHEE SRR, BT e AR —MiE T
AR BRI i B Rk 5 £ — R AR T ik, I8 R TR RO R O™ A BRI, AR
B, 1£ 46 BIHZEROCTR A AR KBD &, ARJG VAS 1 &2 FRE, i R EUIRE N R B
PRGN Z2M#, AOFAS PP/ i1 i, RWBROTT AL & ARA R A BeE Thag[21]. TR, B}
SR B HOARIZHT N FER ], HHAI TR 2RI SR . PR SR A R 4R
e B TR AOT AR, AJa R RIS DIk R B0 E .

3. 45

B B (KBD) Mk — B MU 0 2 B2, SL RN SR B 2 (i . 2
T4 25 ) L 0 5 1 52 8 M AP« AT, 7R IT ST 5 05 TR 22 AT T B 0157 7E ) B
SR O TR A AR, X BRSO NLR I . KRERIIASUA T, 454 ZULE R IE
O\ E B 2 BB 4] [36].
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FEITRI T 7T, DA IR AR (0 X 22 MRIBAEMBIIST, (R R 500567 22 R
[4]. FEEER, b FRREMIR T RN UTHOR I3 A TR EEHR0E T $TB R, (LIRS A 0y
HE— U7 [38]. TN L FRTRORSE VAT (OPIRT  25 T RO AT (. B
St B ) BAREARIEAR 6 H AT LR BER T s, ORI SORTR A TIPS T BB
(KORSHET FEL, ISR SR ST I, AR T ORI I RIE[9].

RLRTIT BT W OB 7 1 RIS K 2 AT R (IR O PR T3
Ao BRI RERBUR BB B S B FHES, WAL TISIREAR, FHRRMEILIAT s, 42
A 858 KO UG RIS e RO ISR A e T B 5 (S EOR 007, TS 22 U 0
LI 2210 £R[40].
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