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Role of PI3K/Akt/mTOR signaling pathway in osteoarthritis
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Abstract: Osteoarthritis (OA) is the most common form of joint disease, and is the leading cause of pain and
disability by affecting knee, hip, wrist, spine and other joints. However, the pathogenesis of osteoarthritis is still
unclear. PI3K/Akt/mTOR signaling pathway regulates cell growth, differentiation, and migration, as well as
angiogenesis and metabolism, and is also essential for apoptosis and autophagy. Recent studies have found that PI3K/
Akt/mTOR signaling pathway is involved in the occurrence and development of osteoarthritis. This paper reviews
the research progress on the roles of PI3K/Akt/mTOR signaling pathway in osteoarthritis, aiming to provide novel
ideas for the prevention and treatment of osteoarthritis.
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PI3K/AkY/mTOR J2 {4 Py $5 T 2 Ay 201t 14 30 2
o S5 R AN MDA 0 B0 A B T A Y AR
il AN A DR 2 gs S e E UN LR )
Mg 1% Wi (insulin resistance, InsR) . i & A4 K
F 12 (insulin-like growth factor—1 receptors, IGF-
IR) . REAEKKEF (epidermal growth factor, EGF) |
I /N AT AR A K R F 32 4K (platelet derived growth
factor—1 receptors, PDGF-R) . G & H B Z K (G
protein—coupled receptors, GPCRs) % ¥4 7] J#{ 7if PI3K/
Akt/mTOR i
1.1 PI3K

PI3K J2& Hy i Ak 37 5L p110 F1 8 5 7 5 p85 #4 i
) 5 U8 IR A, MR p110 37 HE ) 45 49 AU 9 4% T
AR PI3K 432 1 &S T AVANIN AL . 1 BYBFSE
HIZ, R TAR DB, 5 p85 245G T8 i — BRIk
oy T A2, A4 4 k7 5 pl10a, pl10B.
p1103 FJH 57 3 p85a, p85B. p55y; A5 p85 4k
BRI T BV, ALHE Y PR p101 FifiE AL 5
pl10y®, AT AKE 7. A ZIKE R
R I GPCRs 3G 5 RAS 25 1 B O™ 0
PI3K Al 7 A = B 9 W A1 Tt DL B (PIP2) , PIP2 T
R AL i Tt UL -3.,4,5— R (PIP3) . PIP3 5 T iy
2 Pleckstrin (PH) 45 #4) 38, i) 2 7 7 45 5 IF 16 4k -
B 10 5 e (0 14 Bk 2% 1) i 2 86 oK 00 2R 1 R IR 4
(PTEN) il i PIP3 2 2 fb o PIP2, I #1 i PI3K

B W PR, %t PIBK/AkY/mTOR 15 5 i@ % F 47 11 )
R ER
1.2 Akt

Akt — 22 S I/ 70 S I R e, 2R R
T A AR AT ) R A B LB P Ak
3R, A2 Aktl . Aki2, Aki3, HIAT N SEAY
PH S5 R 388, F [] 350l 45 4 3o AL 35 /K 2 R R
S VT SR . PH 25 AR PISK A 19 5 AR
{8 PIP3 45 65, AF 3 2 JIL I A< A6 1 2 1 3l 1 19
T AR A The308 £ s & AR WAL s Wi FLsh ¥R
% £ 2 A5 % 1 (mammalian target of rapamycin
complex 2, mTORC2) ffE 1k 22 24 & Serd73 i A5 WY W 12

6 IFBOE Akt Z A SR LSS Akt Ik B 58 A
Wi o BRI Akt 8 AN S50 40 i A% 08 T 24k 22 % R T
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I SR TR UM S5 Tl 31
1.3 mTOR

mTOR J& T PI3K K% i 51, J2& PI3K/Akt/mTOR
SO EEE N . mTOR A 2 Fhas # R LA fig
AR EGKR, WIAIYWEMERZLZED1
(mTORC1) MW FL P HFME X E & W2
(mTORC2) ., mTORC1 J& F Wi iy 3 2 4 3 45 A+,
JA 5 p70 % WE A S6 25 S (p70S6K) | HL A% R I
K+ 4E. FIWEBEE 1. % St R 7 EB L 00 % Sk I
T4, BEE SN T 1o %58 A B W R 1L 8 £ A,
A FEAR . IBEAZTRA K. mTORC2 4
5 Akt LT OB B ST R O . B O C 4F
(B IR AL B 1, DN TS i 40 M ARG . 355 . H
M AR

2 PIBK/Akt/mTORIEEXT OAREER AZHTIET

PRI T OA B S IR B, 2 4% b il L PR 3R il
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ORI, 16 OA i Bk . S0 2 1
A8 . HAMBE A E -18 (Interleukin-18, [L-18) J&—
T T B WA SR 1 AR S 2 ML PR, 7 OA RMIBTIL-18
IR IR, I S A 2273 SR I A O
ANREAIME U AR R L I A R A
FN3E i 45 JE 25 H 8 (matrix metalloproteinase, MMP ) f)
KPR S B R, LOU S5O i 45 /N B
VES P B B, BIFSE HAE OA T IL-1B 15 5 PI3K/Akt/
1% 7 - kB (nuclear factor—kB, NF—kB) {5 5 i }% &
SiE A T, & BEPE B i T AR IL-18 5 1
NF-«B{fift . PI3K Fll Akt B2, T30 %5 & A —
A4k A 4 B (inducible nitric oxide synthase, INOS) .
& Ak B 2 (Cyclooxygenase—2, COX-2) . MMP-1 .,
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TR i K m 2% AT LA KR A i b 118 — %1k
2 . INOS. Bij 5l If & E2 (prostaglandin E2, PGE2) .
COX=2 F1 i 983 IR 58 Kl F o (tumor necrosis factor alpha,
TNF-o) Fl 4 40 1 £ % 6 (Interleukin-6, IL—6) izt 5 /%
M R R AR R R (Aggrecan, ACAN ) Al /b 7=
Az TR TR A P17, TNF - S I 58 200 it R BAA2 41 it
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TEZ2ME RO L R b A B R AE AN 7, B T Al
ML 44 Rl A5 S48 S A, TNF-o AT 5 % 40 035 5
T BUET M H2 2R, W TIRT
B+ 8t . ZESEYE MBI T KT
N A TNF—o 175 52 10 T B . w B0 57 o
NF-kB p65 M A% G i, T FR NF-B {5 538 % 193
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3 PI3K/Akt/mTOR i& & *F OA miRNA i
BT

miRNA J& i 47 3k & 30 1) — 28 8 B I IR 5 43
T, HFRBKF 55X R ERERE P HRERA
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# M 1 (wntl-induced signaling pathway protein 1,
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A RAE AN 7~ T IR SE IO R A AR S
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BETEVE, PO AN T, R R AR B B
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— 3 5 Al fiE &t PI3K/AkY/mTOR 15 5 18 8% (9 34055 £
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0 %) miR-218-5p A $& /&5 2 Y B¢ B ol B 2 (K] R
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k4 8 & (M B (ADAMTS-5) Fil MMP-13 ) %35,
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Caspase—9 ") FeA N PI3K . Akt PSR AL, FEZE OA
WkA . kKR, =LEatr(PNS) RN = LikEH
Yrep SRR IR R B . PNS A BT R . BT AN
HLEE B2 FE R . ZHANG S5 BF 5% & 91, PNS i
AT OA FOE A MY = E MR T, fE PNS Ab 3
(1 OA BB Al b, 1 WaE AH 56 28 (R Bel-2 (1) 3k
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1 MMP-13, INOS. COX-2 Fl ADAMTS-5 () mRNA
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