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—HRLRLE T A Y — b O - BUHHRE AR L E 2 — e AT T U TR
Single Nucleotide Polymorphisms and Tendon/Ligament Injuries in Athletes:
A Systematic Review and Meta-analysis

HEERRETR AR

AT T AR REEE R KBTI B I A e 2 A TV X ) SITEE L R E 3. ARWFZeir
ERZFLDFNFITHIZ L EEEHEZ & LETHEfE L, IntJ Sports Med.(Zfgd S L=, ARl
WENE DB EHE N LET.

1. WHEE

TAY = MIBHRAT =~ ADEREE BT 5T, AR—YEEOTIHIT S FHITHY A
TWa. oL, BEEECERED FL—=7 - REBREICK Y, AR—VEELERIZIGEET
HZETREETH S, 2 TH, IR L O HREIIA R =V EHEEROK) 20~30%% HHTEY
D, 7 AU — FOBHEIEEOX v U TICREREEL KITT. TFE T, SO - BIHHREO AR
1 20~40% ML TWDH Z &b ESNTEY, TOFPHITEELRETH S 29, EHTEIT,
i - BRI TR P65 Z &L Th b, FENIZFERROEER & 555, FIEY A
TR 2EC ERT D ENMBNTEY 9, ZOFEEZEIBEEHERBEEY XA 715 L Tnb ]
REMEZ R LT 5o,

s L OMNHEN L, RoEEOK 10~80%% 27 — 7 U Ty, EICTH, MA, VAERED
T UBHEN DR SN TWS O, SBIZ, FuTA sV by (Faly, 77V h0RE)
XL, v U w7 AAXAZ a7 rT7 7 —E (matrix metalloproteinases : MMP) 72 E73, fHAR O EHE
FROMASEIC B o E 2 R LD D T, B - S oM EHNCBEE T 5 2 o "7 g
Za— R 5B FESIOEY, T72bb—HIZA (single nucleotide polymorphism : SNP)
D, AR—=NT XD - PIHARIE OFIE & BT 2 FIREMEDSVRIZ ST 5.

L22L, ZHETOWRETIE, Vo7t 0B, MR Eo@ENC XY, fRo—8MH
IZZ LWEWIER DT, £, 7AU— MEFICHRHE L, BEOBIIRT & - $IEE &
DB A FEE BT L7 RITR 5TV A,

2. WZEEH
AWFFEOEINL, FHHILE2—BLUORAEZT7F VL 2ZHNT, 7R Y — MBI Ak L O
WS & B & OBIEZ A HRET L, TORMEIBILEZH S NCTH 2L Th D.

3. FHik
SCHRIR SR & AFFEDRFE
AWF7EE PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses :

PRISMA) 2020 714 K7 A AZHERLL TG L, UMIN ERRRERSER T AT A

(UMINO000050485) (Z%4%kL7-=. PubMed, Web of Science, EBSCO, Cochrane Library,
MEDLINE & 5 5DO7 =& ~—2 % v, 2023 4F 7 H 7 ALAANZRER SV STRE MR LTz, o5
%, TAV—hextRe L, BEEITHEE L B2 & OIS RE L7cigt s Lz, SEGIRE
BILOHEEIW TN REOFEH LNV EHT LT AV —FTHDLZ L ERKMEE L.
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T — & {iH S L OV E R

FHEB IS, FE4, BEE, H - RIE BHfEE, &k, &E 78040, sk ls
Wiz, WMROFIERVEIL, FET v & MU OFMEICH NN D =2 — T v AL« F X
U R (Newcastle-Ottawa Scale : NOS) # W CRHMIi L, 6 504 L& & Earge & ke L7- 9.

et T

AZTF VYA TlE, COL1A1rs1800012, COL5A1 rs12722, MMP3 rs679620, VEGFA
rs699947 DXL xR E L, 4 v Xtk (OR) BEL U 95%EFEXE (CD ZHMH L. iz s
VHELIRET VR, BB BE R CRMm L 7.

3. fER
SCHRFR SRS S

SRR OFER, GFF 1,429 O STl Stz EEEZRIME, ZA L - PR s ) —=>
TEIOEEELRT, KNI 3L ORI FRML Ea—IZEEh/z (K1) . ZoHb, &
R RBAE AR L OMRET — 2 3R HARE CH - 72 12 1 (EB 1,687 44, XTHR 2,227 4) NAXT
TV RADXGRE o7,

[ Identification of studies via databases and registers ]
mom oo
Records identified from five records (n = 1,429)
s PubMed (n = 652)
=
« : —
!g Web of Science (n = 124) Duplicate records removed
‘5 EBSCO (n = 294) (n="735)
z Cochrane Library (n = 23)
Medline (n= 336)
S~—
S
Title and Abstracts screened Records excluded
(n=694) (n=466)
Full-text articles screened Exclude assessed full-text
Em—
—~ (n=228) articles
= l (n=197)
@
e
]
Full-text articles assessed for eligibility
(n=31)
Excluded 19 full-text articles
l Not availablen =3
Not COL1A1, VEGFAn= 16
Studies included in Quality assessment
(n=12)
|
Studies included in quantitative synthesis
(meta-analysis)
(COLI1A1 articles n = 5)
(COLS5AL1 articles n=15)
(MMP3 articles n =4)
(VEGFA articles n = 4)

Figure 1: Summary flowchart of literature search.
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ABZTF U ADRER

COL1A1 rs1800012, COL5A1 rs12722, MMP3 rs679620 DAL TIE, WIFNO@EsT
TIZBWT B - BIHEE Y X 7 L OFERBEEITGERO bivieo7-. —J5, VEGFA rs699947 %
BCIE, RBIETET MIB W THERBEIEO btz (Cvs. A: OR=0.80, 95% CI : 0.65—
0.98, I*=3.82%, p=0.03) . ZiuL, CXI BB rE2HT 57 A —TlE, A BB F267
DT AV — R EHER LT, - BIEEED Y 27 35 20%(E8W 2 EERLTWD (K2) . HRSA
T ATERO Lo T

CAllele AAllele Odds ratio Weight
Study Event/Control Event/Control with 95% CI (%)
Salles JI et al. (2016) 117 120 59 62 —a— 1.03 (0.66, 1.59) 22.22
Luliiska-Kuklik E et al. (2019) 245 231 199 149 —— 0.79 (0.60, 1.05) 52.04
Shukla M et al. (2020) 91 9% 89 56 —W—— 0.60 ( 0.38, 0.93) 22.00
Rodas G et al. (2023) 9 42 7 34 1.04 (0.35, 3.08) 3.74
Overall < 0.80 ( 0.65, 0.98)

Heterogeneity: 12 = 0.00, I2 = 3.82%, H2 = 1.04
Testof 8, = 6;: Q(3) =3.16, p = 0.37
Test of 8 =0:1(3) =-2.11, p=0.03

0.5 1 2
Random-effects REML model
Figure 2: Forest plots of allele models of VEGF rs699947 for tendon and ligament injuries in all articles.
Squares and horizontal lines correlate to ORs and 95% ClIs for individual studies. The area of the squares

indicates the weights of the studies. The diamonds indicate the combined ORs and 95% Cls. Event = injury,

Control = non-injury.

4, BE

AR, 7 AV — MIISIT D - SRS & B BRI EA & OB 2 FRET L 7= WO e iGN 72 R 51
LEa2—BIOAXTFIVATHS. 3LIFOGmID, 22 FEOBE A - BIHEGEY 27 LB
WS aREM VR Sz, A Z T Y A TlE, VEGFA rs699947 (— 2578 C/A) C % i s 17 it
BLOWHHEEDO U X7 % 20%K TFTEE25 2 L2VrESE Lz, VEGFA rs699947 27 1%, 7'mE—
Z—fEIIATE L, VEGFA & /37 BRI E % KIE 7. VEGFA IXME#iE2/r L CHEHM
fkoEEICE S L, MMP <° TIMP O3 BFHE 218 U ClE - S0 O Be 5.2 2 13149, KHF
ZEDFEFIE, VEGFA rs699947 O C RNCIEA 728, Z 9 LiEEERICAFN/ER 2 wTRENE 2 7”18
LTW5.

— 5T, WEREPEROLNTND Z &, FFEOH - RIEEMICH->T\WAZ L, FL—=0 78R
A P OB RIIK T2 0B R TE TORVED, AIFEOIRR L LTHETHN5.

5. ifiinm
AEMALE2—BLOAZTF U L RICLY, BEERNT XY — Ok JUEIHFHEEG Y 2
I\ RAET AR ED R ST, & <2 VEGFA 1699947 2RI C % i s 17-1%, i - $04H4E
BUAZDERTFTEBFE LTV, LL, TEFUVRIRENTHY, 5%ITI 0 K ->ZRE
SEREXIG L LI RD Hivd.
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6. HEE

AFEDT — X WEB L OGHTIZHT- 0, K725 TWHI12B0 £ L3RRS O, 250N
AR DT DI T — X PR TENZEZ DO 2 10 X RS LR L BT E3. 72, A0 &z
b= 0, Bl b4 (KAKENHI: 22K11515) OXfEA W 272, DXV IESEHW - LET.
AT L 0 EONIRREEZRAR L L, 5%DT7 R — b HEB L OAR—YHISERERICHIRTE 5
ZLERESTEY 9.

7. SR

1) Clifton DR, Hertel J, Onate JA et al. The First Decade of Web-Based Sports Injury Surveillance:
Descriptive Epidemiology of Injuries in US High School Girls' Basketball (2005-2006 Through 2013-2014)
and National Collegiate Athletic Association Women's Basketball (2004-2005 Through 2013-2014). J Athl
Train 2018; 53: 1037-1048.

2) Zbrojkiewicz D, Vertullo C, Grayson JE. Increasing rates of anterior cruciate ligament reconstruction in
young Australians, 2000-2015. Med J Aust 2018; 208: 354-358.

3) Herzog MM, Marshall SW, Lund JL et al. Trends in Incidence of ACL Reconstruction and Concomitant
Procedures Among Commercially Insured Individuals in the United States, 2002-2014. Sports Health
2018; 10: 523-531.

4) Lemme NJ, Li NY, DeFroda SF et al. Epidemiology of Achilles Tendon Ruptures in the United States:
Athletic and Nonathletic Injuries From 2012 to 2016. Orthop J Sports Med 2018; 6: 2325967118808238.

5) Flynn RK, Pedersen CL, Birmingham TB et al. The familial predisposition toward tearing the anterior
cruciate ligament: a case control study. Am J Sports Med 2005; 33: 23-28.

6) Frank CB. Ligament structure, physiology and function. J Musculoskelet Neuronal Interact 2004; 4: 199-
201

7) Stamenkovic I. Extracellular matrix remodelling: the role of matrix metalloproteinases. J Pathol 2003;
200: 448-464.

8) Wells GA, Wells G, Shea B et al. “The Newcastle-Ottawa Scale (NOS) for Assessing the Quality of
Nonrandomised Studies in Meta-Analyses.” (2014).

9) Salles JI, Duarte ME, Guimardes JM et al. Vascular Endothelial Growth Factor Receptor-2
Polymorphisms Have Protective Effect against the Development of Tendinopathy in Volleyball Athletes.
PLoS One 2016; 11: e0167717.

10) Lulinska-Kuklik E, Leznicka K, Huminska-Lisowska K et al. The VEGFA gene and anterior cruciate
ligament rupture risk in the Caucasian population. Biol Sport 2019; 36: 3-8.

11) Shukla M, Gupta R, Pandey V et al. COLIA1+ 1245 G>T Spl Binding Site Polymorphism is Not
Associated with ACL Injury Risks Among Indian Athletes. Indian J Orthop 2020; 54: 647-654.

12) Rodas G, Céaceres A, Ferrer E et al. Sex Differences in the Association between Risk of Anterior Cruciate
Ligament Rupture and COL5A1 Polymorphisms in Elite Footballers. Genes 2023; 14: 33.

13) Chen Y, Tai Z, Zhu C et al. Vascular Endothelial Growth Factor A VEGFA Inhibition: An Effective
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AEZTIEFA=Y 7 U A FZ2HNT ANA SUSNOKRFTHIIZEIIEET 5 BWME#RD HIUEZ, A v/ 3—
I CIEMAcH, HEZ D 59 LI LTnD, 22l LT, KEOE LR ITERE~BEMBIIZSIN
STV,

2025 EFED My 7 A & LTCIE, BIEAEIC L 2RO EICET 2HME 21T 72, SINEITIRRE
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