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[Abstract] Inflammatory external root resorption (IERR) refers to the pathological process of dissolving the hard tissue on
the outer surface of the tooth root by the body’s own immune system under the stimulation of various physical and chemical

factors such as infection, stress, trauma and orthodontic treatment. Severe IERR can lead to endodontic and periodontal diseases,

and even the loss of teeth. Therefore, understanding the etiology and the pathogenic mechanism of IERR are of importance

in its prevention and treatment. This article will review the etiology and the regulation mechanisms of IERR.
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B 20 A R 4 R ) R F«xB
ZARIEALIR FHCA (receptor activator of nuclear factor-ic
B ligand, RANKL ) IR 4 A= s il ) ——a
12 (osteoprotegerin, OPG ) F& LU 1] 4 148 1 W I
R, RSN R IR, T ANt AT A Tfrsf1 1b
(OPG) MITnfsf11 (RANKL ) mRNA, HAHXF
BN, HTofrsflIbA)RIER B, M Tofsf1119%
B HAL, 15 RAFOPG/RANKL Ll &, X
PEIR B 0T A AN SRR B A 0 A B R oA . X
B S L AR Y U S, AR B A
FE 1 (sclerostin, SOST) HYmRNAZILEE N4,
Tofrsf11bFRIXW R THE, M Tofsf11#)R5E 2
TR, H{ifFOPG/RANKL HLGIHE S 74065, HtAm
U7 = g Vi OB SR i i SO o 3 1 1 Y O
Bi7 1k 2 R AR ) 2ok AR v e A AR, P
JOT A I ST PR AN A AR BRI

BAE AL 1 SostIE R gy, S B E ALY
Prak, AT RLE Ik S0 B 20 A rh 28 S Wnt {5 538 2%
PRk, ITIGIETE . Wntf5 538 gt 2 5
BEAE A R iR SosIE A /N,
WntRik B, BRI 2, MElE Wat
H 12 ARSE DR () 7 BE DR/ BRURSE Y 118 2 1 T 2 A8 v
il 52K 1 A BT 378 S —— M1 SO FILRAP ] {47
B, eI AL YIEM180FILRAP mRNA
B ZE ] PUE % FIRIRANKL R A&, (A B a3
L B s, ALY L3 (superoxide
dismutase 3, SOD-3) E—FpyEHra s, HAESF
R . BB BN S B A A R R s, 4R
TN Y G A7 B A AR N T, SOD-3A] BeXT A i ke
FVRIPER . T BB o5 i R AL,
TP B AR . T A AR MR I 2 G E

WA S F ARy, A B ) 5o 5T 240
RIFBERIAM, e R AR e . AT
M RANKLZA LB A iAI206%, HOPGIYZRIA
Hign gy, @130PGHRANKLAY HLAK L 4 i v
(A 4018 o A FH 306 ) 2 B U0 W R 2 B3 2 ] 7 o
TR I T A A, 8JAlJE, XL U5 1 A B Al
B BRI ES . RANKL/OPGR L] 2
Fhimr o XL R S B ) 70 0T AR M A S R i o/
‘B 2R A BN BE
1.2 A 8 5 g i
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— 7 TR A A [ 20 A A8 20 B A0 LA 2 R e v Y
RO, AL, FATE B P ) — L
HEREF, iR BB (transforming growth
factor-p, TGF-B) . KSR S AF (insulin-
like growth factors-1, IGF-1 ) FIEIEARAEMA2

( bone morphogenetic protein-2, BMP-2) 7EH {b/5
FARTTHAIRAEAE , ATLER A AT 2 s e 24/
BTG YE . AU AT R A R 1B

(interleukin 1 beta, IL-1B) . MYEIRFERE Fa ( tumor
necrosis factor o, TNF-0) . —F LA ALAR
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AFBTA LSS 5T SRR IGS
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R ZRTHT A A PR Sk F 121,

2 Bk R AE A AR MR IS F v A # T AR
Mo 45 TS K ARZEA: RDIRE 5 1022 R B B
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HON ARG AE LG T RS2 E ( parathyroid
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KA IF AW W ) e B 40 M 32 S O A
J, R 2R/ E A AH 2 L ( granulocyte/mac-
rophage progenitors, GMPs ) ZHbEIfiRI, [ ELH i
NI F ( macrophage colony-stimulating factor,
MCSF ) AI53GMPs b A il 2 /B A i A4 40 .
0% 28/ 210 BE TR A4 22 iR A% TR F-w BAZ AR 1 B IR+
( receptor activator of nuclear factor-kB, RANK) ,
AJUGIE S RANKLE 4, dE— 05 S8 F /A 4 i
A2 B 53 Ak R B TR S/ A0 BT v FRB TR A6 T
MR T 18511 (nuclear factor of activated T cells
cytoplasmic 1, NFATcl ) MWIWCAHICIER, Wndoil
ATRFR LSRN ( tartrate resistant acidic phosphatase,
TRAP) . HLUEFMK ( cathepsin K ) DA K avB34&
BE . AT B AR TE A%
A, RSB A

T8 1B AL 53 AL LA SRRV S 2R A . 2
WL B oy 0IVE R . TE R el 4 B v I8 25 4
AT, BB A FIRRANKL K [E BT 8 H 55T
HFOPGHYFIL, MR R /& i oA B
MONRIERER T AA B4 ( human perio-
dontal ligament cells, hPDLc ) B} A] i i Notchif i
HAERANKL K 4R/ %6 (interleukin 6, 1L-6)
HERIR, TS R A /B AR I B0 7, [ 2 i
( macrophage ) 75 ML MR IS Ay ao 8 vt R #4242
AIVER . BRI AT L3Sl 22 M s B2 M
FTAT AR A B AH M M20®1 . M1 5 M2.4H 250
FE BB S S AR ISR OG0, M H Thi 246 fi DA
THAE CTHERy) , W5 WHT S AE K F TNF-a |
PASEAL R AR MR ERAE . M2 i Th2 28 i 5 7
(IL-48FIL-13 ) P95, AT IL-10F0Rs 2 RS 1 4
Tl JEAEN21 YA S IEw S, Mg, [Rlast
TRy MTNF-a b}, ek A ;s HIEm )
WiREbRIE, MIECHBEIC, M40, FEREIL-4F11L-10
B E,  IHERE 2FAR IRA BH d s 1)
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BER B F R B2 B R, ATk
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RSN LT (extracellular matrix, ECM ) [,
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ek, AN Ca> iy Bl IR RS . 45
155 00 F I BEB A5 VAR SR 4 M 2 11 o s A PR W IR 1
RS . Cas. BEARMEALEE ( phosphatidylinositol,
PI) 33 . Dt i DR % 22 R 2 1R ( Sre ) FilZR
2 (Pyk2 ) LA MARBRRILE TS50 2
IMEHR RGN Bh &R A 25 R AN Bh B SRR 1
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TR 8 W SO DX RS 28 A/ 240 L P i
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JRLER JE /INMAS R TR 5 . 10 200 B 2 o L B s AT [X ()
B, RS B A A B R ) RS
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