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Abstract

As the strongest, largest, and most frequently engaged tendon in the human body, the Achilles
IR

CEF| TR, E4RE. BRI P2 R TE S R 3R (R FEE D], I PR R 2730 €, 2025, 15(5): 2594-2602.
DOI: 10.12677/acm.2025.1551656


https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2025.1551656
https://doi.org/10.12677/acm.2025.1551656
https://www.hanspub.org/

TR, F4RR

tendon demonstrates a higher susceptibility to pathological changes compared to other tendons,
rendering its disorders more clinically detectable. Among the diverse risk factors for Achilles ten-
dinopathy (AT), medication-related risks remain critically underrecognized. Drawing on the nu-
merous clinical case reports we have collected so far, three medications have been frequently and
consistently mentioned. According to current research, quinolones and long-term glucocorticoid
therapy are recognized as the primary pharmacological risk factors for Achilles tendinopathy, while
statins demonstrate a secondary but still extensively discussed association in the literature. There
is a general lack of awareness regarding the potential serious adverse effects of these widely used
medications in both daily life and clinical treatment. Therefore, a timely review of drug-induced
tendinopathy is essential. The specific pathophysiological mechanisms of drug-induced tendinopa-
thy remain undetermined, but established risk factors have been identified, such as age over 60,
obesity, and enhanced toxicity when several medications are used in combination. The average time
from medication use to symptom onset ranges from a few days for quinolones to several months for
statins, and even several years for long-term corticosteroid therapy. This article reviews the recent
progress in research on the etiology and pathogenesis of drug-induced tendinopathy, with the hope
of providing a reference for rational drug use among clinical practitioners and reducing the risk of
drug-induced tendon injury.
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P T R 45 40 3 S AR S PR R 22, WO R O R AT S A R A Ikl R IR O[], Rt
IR B (2 W R TS L3 e, 242 WS I af R R AR A BS W i N AT SR A Y, SR
Sof T VR ) PR R B, AR BRI Y, X AR PR G o I AT B A BT ES B, BT SAR A R DR N AR 4
PRBD AT AR [6].
3.1 ¥l X &FH

PRAEIAT X Gk & 10 3 ERTSAE TR A 40077 o W RAT AR TR 3208 AR B 4L (BIVLIAT) B BB PR R
TRAERRE X JE R EIBH AL, (EERRIRA RSV E A IS DL R R DBOATR R I R e i B . 5
PEERBE A IE 5 JE R0 5.8 mm, Lot 5.5mm, 45 X 2o iR Ja A SRR 4 56, AT en BRI R [7].

3.2. HEMER

j A 288 DR HLARR R ) R AR AN sy B P A b O T TR e W R A o P A 2 AN AT AR A L
ML ek (E 2, Houk EREIER AR (MRI) T LAEAT Zh A I [3], 7] B vy RALE PPk S IRIEAT V5, 3068 B
Rty )2 I ANIG T ARG [0 AESKIPEFT,  IEW BRAE 2 v [ol PR 4 4RAR S5 M, AT IR 2, -1
AT LRSI R TS R BB A A7 AE o 2T YRR AL AT REE SR A VR AL, AEFILBE Y AT AR IR 75 X B4
YTV AE R IR . R0 20 0 Bl A T R R S DO A . A (N 3h AR A AR X T R
e VA X 7 2 J5 S8 SRR o 5 B B 2R A 156 DL AR 5 A 5 i 8]«
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i AR AT e B JC 5 Ao 1 B P A MIRIAS 5, JRy Ik PR ER AT A2 MR B Ja) A 1 B TR 2422
FORTH LGTHER, Bl R BEARE BRI A DR A A 1 s, A GANETAT, ARSI
BRI, (RSP0, )5 R R SRR IO R (R B R TS, KR R R HEAE
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5 R IR RO B AR . AR, (3) Hllal i A R AT R FE o0 b W . SRR R IS AL AE T, IR
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PRIV (2 ) 3o PR I AR A s i I AE [9] [10] o BRAGENG (44 )0 2 G I PR 3R 1 B2 R AR 83 . eIk, #he il
PIBETREM, W LELEE 2T I VE FEAT IR D 2 DUBTEE N R IRIENLE T R DAL ShE XU
PRI 212 i AR LS AE A5 v (IR ) BN N SN BRI AT 3R 8 A f5e 7 5 AR 1) o SR T 52 47 4 14 9 58 5 ok 1) 5
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B 252 38 Y ARBOR I 22 (K SR 1 S 158, 291 N BRI A i — SRIE R AR M4 T AR %
RVE, ) 51 S HR) R A5 5 B SRS /b AR AR SR 20 A W, DRI AE Il R AR 2. H RTACEN,
LIRS PRI S 3 RS A IR R R MEEIRSE U R . KIS IR B BTaR . Al RE
Yo;  H.2 P 2507 a8 S K R ORR BRI R A 5 5 AN P AT S 2 W0 ROHRE B2 SR8 3 14 S 45
SR B I BRI R PR SRR L, X =R 2 rh AR b 0 R 5 R BRI A R AR AE 10 LB
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TRELAEBMLR] A7 3 (HE SRR DR 2 f AL A

5.1. EEEMAHMER

B 7 T A 70 A 2 AT o) 2 B A R 8 2% ERBE P B T I LB 290 . MRV SRZ5 MDA, 2B
SARAE VYR E AT A, FOAEER S, SO R R TE IS 25 . i v R R 2 M E I
IR T2 -7 S A A B, B TR 7 SR AR TR AR B R G5 A% [12] - o o T DS 2 P L4 28
“REEEIRIERD R RRYDE. ERPE. LARDE. WEDE. BRI E. KW E. %51
LRI A, 20 th2d 90 ARG IAE A, BT HI K S VUACHE TR R AR R L MBIV E . F
KIVE . NEWES, #E T RESTHIAY . EaE T, BN 2 Yk B s n 3 g 1
HERRRGAE IR, T3 DNA Wi, MEVWEAR 29 Eilii 20 2)5, T 20 4D 80 AEARHE 158 — 15 K v v
WA 259 51 R U AR o W T T 28 25 (R LR B PR R — R A8E, R4 R v 2% SR 1) A A D
E1E[13].

JUURER IR A2 2 W VA TR S 25 WD BR A K — SR RIME T, (EHE 2 VAR 267 B b, AT RO % 0.5%
2% [14]. BEFCRIMIRPT Vb 2 5 R 28 R AE G Itk Ao, 17 . SR B 5 R M T 2R PR G Ik Ao o 11 IR 9
W5 A 2 2 ) 5| S BR PG 15 5 o 3 B o T K S 24 BR MR B0k R AR T v L vy, DA Vb B BRI [ 15]
WL I 1 RS ) VLR A2 R SR AR (T 2 RS FESE IR 2 J5 T LN ), BRI 55l LI 32 838
H1(89.8%), XU 52 25 5] LU 5] B J2 ik E1) 44.3%. R I 409% T v TR 2 24547 5| 7 P PR BT A0 2 5 SSUIR Ik B
2o WIRLEH RAELEIRITETF A P, AR 0 15 LR v T R SR 2 W% LI T TS KA 6 N BR16]

5.2. BERBRHME

B B PR R N IR _EAE T s o 2 A RO BT R A e e sl R, W AEIRERS . FIRJE
FAL AEARORFA . AR SUKRA L IRER . BT HIRL . HIERIASE . B BA TR, JIR. JUkT.
AR AL G 2 SR AN MR, EAE SR 0N ) o R A ™ AN R

KIYI LT WE B 5 i 2R w] B AR SR PR ER B A2 A NI, A R A 6, T I R B
NG 3 AN HBEERKI G, R G E B BB R (SRR R . RGUMELL BRI (15 O
o A T X 18 2 PR AR G FE A TR B R T BRI 24 (1 10 4F [RIBPERIE FT AR, T ARTR YT
B BR B i 2 1PN [R] Dy 4 4R [17]

BRIt 2 A S 52 TR S0 SR 0 B SR (8 LM ZEoK AR L 22 3 AL TR JB A L Sl v AR )t v e A R
Wi, —oRAETIES A 2~6 J[18]. FRAE T 2R d e R AR A, RIS RT AR, 35305 o AR % I
1. PREESROII @@ 7208 3 NEBIIPTEG SOEMERB N TR I FF SR, T SRR 2528 301 DU 455
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BRI AL 1477, SORE AL AU R ERBE A BETT4a FFAE (1910 I PR H PO B 5 R v B E ) I S A
o A SEIGHS Sh VR E BEAE BRI R B P i T 3 = 7 KJa, KBUEIL 600 i IR 4T 4E R L
PUh 95 T P [20], X LM 5o FE LRI R R S e SRS T LT, DABE oo 2 52453 ) SR Bt 3 K
Mt B R . BRI R AR W WAL L5000 ,  (HA SR T HIE SRR SRR VAT . O
A B SEIRAT T 9K SRR il 2 SR AE AR A e, — A SR AT A A 22 o o, S IR
FHEL, RS e AL A=) 70~ s T G R B, il 2 R B AL R R R AT A 30.3 N BEARE 17.4 N (PRI
42%), SRIVFA TR OR RRUAT 224 N (FEAIK 25%) 0 it 22 2% A 2L AN B 10 1 28 1) LR D B2 £ 9 93 1)
TFE T 399%A11 16% [8] SR H il Bl B B KL S D AR BN D R IR I T IX SR AR AN H] Bk ) — B, R
BENRENAE . AR L — B2 205 sE, e A AR BRI
TR B R 2 I AR Y JE B — RS R B, AT AN RS H JORE SRS RS, Tt DAL R 2T 44 4 i 1
ANRFIE[21]. BRI, FEIRYT TP IRSPTR AR A G BN . FEAE R, (RIS v
SREGWAN B 5T S [ 1 1) 58 SRR T 28 08 RS KRR e 5 RAE PR — R 25 I B A L, TR
SN AT 2K 245 400 1) B PR IR AR (0 OB B N 1 11 £ [22]

5.3. fi Tz

HTTSRZ5 W8 — A ] HMG-CoA 3 J5 filg 1Y) B FIEL [ e 24547, 3K IR e I MIRE A 5 WL AR — 2R 24540,
AT AR FEAEE A REL T £ B, I )32 P T T 5 I P vt R 3H A s A R A 9 2 A S PR L S
Mk (23] ST, LA RAIBT TR, AT SREGH AT BE o0 U E B 1™ AN RS2, 4 i i 45 FR
AR R B W A SR ] o XL EIE AR AR PR S 8 29I by, S BURTT RGN A & AT Ak
J7 2 R R RS ARAN A o B AT CL0 2 SR TE AL ™ S AL B HI (WL AR SUULIE %) [24]. 55— HEmi 6l
FEAE 21 YRS, BERSE — TR A LT EA 2 4E. PR AZ AT KM — KRN . N
TSR FaR A B NLIE5 07 (0T SIS TR D 10 A H o WILIERAZ o 65.6%, WLIEHTRE L 34.4%. JLAER
T 52 B8 B 2 (52.1%IK1 i 191]), 38 2 B0 (58.7% K i ) [8], AFUSEIR. CAT BRI AL AN ZUiE By 2%
FEINA YT SR 250 51 A B AR AT 0 B o 53— AN e RS R R AL 5 iy T SR 2 s e T AR b, [ P e v
RLGWIaTT[25].

AWETCREYT 7L 44 2 I S0 e RE [ i IfURE (19 B8, FEARH USR] it T 2R 25 0iR )7 Pk h & I
TIEEREAE A 2 VLRI, PR R A R 2505 15 MIER 17 SRR T IR, T 2 g
FIT R )a , AR BRI AR MU 15, BE AR S IF R HA R R R, bR, 1=
PRV, TS50, KRBT AR 25 e i B2 L e BRI, HL BT I IR 3 B AN SR AT v g
A Al A ) £ 2 e PR Aot P B 5 S5 A X P35 31 [ 26]

TS5 ns BRIE G5 4 IR 52 A SR TR AT 1 PRI TT . W AT RGBT FE AR by T . %
AT AT ERET A AL TT S AT SR (IR AT K R PR I SR AT A HE S I B EL, R
Wi RE S A, WA R B 2 A A i 2R o L R 7 v U Ao PR 7 A Y S ] 52 [27] [28]

6. Z5HAE XM IR B R AY & R

2575 5 A ER B AR VB AE AL AN e AT 28, (AR H TR 2 S0k, B AT LRI PR WL 25 W A fa
P50 PR 5 B 245 WA SR R ER B G F A AE LA AT VR R B4

6.1. EEERRRE R
Wl 2R R T LUE S ) E 2S5 DNA B I A0 2> 24 30 b B A 11, T30 mtDNA 1E [
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WERRZR, LTI B 52 o 026 S SR B ok SR () 4 M0 o DA -5 R A O P e i DAL PR e 5 R i A 3
WV BN, WUERAEIR TN V0 B A B2 5 (1 BR MR 2N ff mT R IR I B AR b o 22 o R AR LR, SR G
RAEAT XU i AR AR T AN B, (RN 4R JE AR 11 B 4 0 88 (ARt i -1 (CDK-1). 22 % BRI
ZUHR R T (CHK-1) N AN polo FREE 1 (PLK-1)My L iAEkvrdE— B MRRE 147 24 5 2 d R B (1 i I
[29].

W R 28 B 2E 2T BR AT AR ELREEEVEVE o A VR A ST A 2R R 00 ) 4 A4 4 o 3 D S o 5 B, 3
SRIL T G 8 B ME(MMP-2) ik, 330 1 B IR B 1 (20 o R BRAEE A 70 90%) B s in . kot & Jm 2R
fitf(Matrix metalloproteinase, MMPs) i1 T2 N £ IR BEZH Rk,  FFELER 5 B AN/ R I RE 1 o2, e —Fh
3L VR PE AR, T8 PRI S B RN R AL S M o (D B L SRBE . BRI . AR AT 4%
BEEA)PREZEEMB]. MMP-2 TE=AM. MBS (R )4 B RIEIEH[30], MEERyER
P TRAEBSHE AL AT EEN, F SIREIRG . TR, DRI S hE R
K BRI 7K T R A 0 IR, AN R DU HE B (0 J2 B 7 4 SRAE A 20 5, AT AR A IR o PR R, 38
A PR AR S BRI (O A TG 77 2R AR T RN G 5 J2E 0 B 7> mRINA B 3K (L) MR PR ik mT
eI I — A A Z(NO) FI 4L H 1 55 (ROS) S5 4 S (5 W T Sy 3 RE T, AU N, B e R M 46 5| S BRI
SE AT A8 R AE Y T2 [31] [32]

NP B N ARER I e A S0 A 2 AR ARt ) 7 Ot B M 80 SB35 A AR A, DN /R R AL
ST A 240 B3E 20 1F [ 1 T PR R PR (FAK)BERR Ak, 3001 BRIEAS 52 AN 3473 S I BT 75 1) U 4 S %
NG Xof B e 8 7 A= 7 THT 52 19 [33] o

6.2. BER MR

FI B RARRSEI [R5, AR GEE B TSR B VR 7 AR 38 B o 6 [ B v 7 E 22 KRR JEE oo B
B, EERARIANRMIT . MEFRNEE, RS A S Al fe s i . Ak
WEFERET, 70 B VE S 22 R Ao R e — Ji 5 BB AL 2R 2 i o, X IRALAEL, ek [ el
HIB R R, MMP-3 A0, JAT 4G 2 o[]S R Sh 20 0 SC 36 e Bt 8 KRR T I8 25 I B
TEAnAiE 7, SMEIANRIESE, B BRGR, FEAEATE TR RE L, SRR ) T AR T (8]

HATTFRM], iEEhRE S AR B SE ] RE AR ERBE SR AL 1 — R “ERITHLE] L TSR EEHTR HiG
SRR 13X —HU], XA AT RE 2 PR TR A A R I N B B A 1] XG55 R R 3 PR P 1448 9 25
A, AR T B TR VA T e B ER R AT M A W AR LA

6.3. f3TZ4

VT LGP H O I A A (HMG-CoA) #4236 — R (IH [l i & B i A2 v 1 — A R AP
BRI FH AT 51 A BB, X — i R IE D 1 AilE Q10 (CoQIO0) ™A=, il Q10 /&y & id b i) —
ANEEIOER, REHRETIRIBARMAGEREE . LRARIIRERERT . 8% 5 e R 3 R 2R 0 () 528 1 mT R
FER IR B R R [34].

YT 12 (ECM) 5 22 ph BRI A A B I | R SR A A, LT 1l v o 1 PR B SR T 4, HE A AR
UEFPHEFI T 7 SR A e P AP I [27]. BE 4R AR G ECM SN B AR FH B o X LU /K P
TEPRBE @ Al R R AR AR, VP2 AR BRI T AR TT IS 25 E BRAEE R T AR T 4R A Y 1 4 2
[R] Ay R[] 2 A= 4 G P o T AR PR S 00 R e 0 TR VS R i (FPP) RN 356 5 I JEE A Tl R (GGPP) I BT Ak, 2 JL
Fhem i 2 140 Rass Rho. Rab. 2 1S B (Rac) Rl A% 85 1 (LN) B B S5 1S 06 T b 75 (1) o A I S i 36
BRI HIH] T RhoA MBS 5@, ZgAS5EREEE A MMP-9)RIE., MMP (11
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MMP-2 F1 MMP-9) /2 [ i A8 VE I S BT 75 R IR g EER BB R I FE b, AR P R o 2 PR A, AT 2824
W] e DR o) LR 2 3 = A2 A 52, RhoA ZKF IR Ré 2 Mg N IR 400 ot w128 s J5 AT 2R s ) mRINA 1)
ik, M FECE B N B 20 P 58 B 52 451 [26] 0 AT SR 2500 1X — I R A 4] B0 L8 i ) /KPR AT
113 ECM. 7EKIAMYT R 250 7 IIRE R, MMP mIRESFrEE R, MM iRl 2E %8, FauR i
A [23].

YT 223 m Ik 400 ) R 0 e B B ER B R B . ARV T SR 22 T T A M R R T B
Tk, WAni S A A2, 4HRR A S 0 BL A2 AR AR OB cdk 1. cdk-2. 1X S 204N R B RH
T GLS %A%, [HASEREANMIGSE, XX R & 2 CE B, GGPP FlH 2 BRI 4k 78 T LA % fih
VTR 2596 4 i R =5 B A IR [35] .

A, —TUHAS FERIE A AT R 2455 7 B N S AR R A0 AR i aE Fe R B, B 8 TR ARy T . ¢
ARA YT FOBATFBAR AR YT 2452 3 N BRI 2 [36] . FLALI AT §E it 175 5 40 i i 22 (A 4n i AR Y, A
TV 248 o )22 b 0 BT 5 /), 5 SR 4 P ) BRI 0l {5 52 400, e M ) R i 4 L % o
7. 8518

WETHESE 25 M TT SR EG WA B R R SR IR PR 2 S R T 251, BV A R K BRI B
PERIE NI EA L . Bk, IRARIRAEFI 25, R 2 A fa R IR 3R 0 R 3 AR — b DA_E e 15 3R
et 2 1 1 25 ) A P 245 S PP L R SR PR R, — i B DR B RO . R AE 24
RS TS, A P 25 300 (R IR AR SR 254, R A A IR S PUAE R, MR A RS, iR
B EHOFE VIS BH AT TR, IR A O AR AN J5 N SL RIS 2, 38t G 25 A
SRAE PRI A3t e AT 2
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