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[ Abstract] Objective To review the research progress of mitochondrial dynamics mediated by optic atrophy 1
(OPA1) in skeletal system diseases. Methods The literatures about OPA1-mediated mitochondrial dynamics in recent
years were reviewed, and the bioactive ingredients and drugs for the treatment of skeletal system diseases were
summarized, which provided a new idea for the treatment of osteoarthritis. Results OPA1 is a key factor involved in
mitochondrial dynamics and energetics and in maintaining the stability of the mitochondrial genome. Accumulating
evidence indicates that OPAl-mediated mitochondrial dynamics plays an important role in the regulation of skeletal
system diseases such as osteoarthritis, osteoporosis, and osteosarcoma. Conclusion OPAl-mediated mitochondrial

dynamics provides an important theoretical basis for the prevention and treatment of skeletal system diseases.
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LA 22 2245 N F 1 (optic atrophy 1, OPA1) /&
SRR ) S 5%, SHARMEEA 5T
INLRAREA 1 1 (mitofusin 1, MEN1) FIZEkifAk
A4 & A 2 (mitofusin 2, MEN2) S HIA1E, /i 4
FARR G . OPAL 5L RIRN R G, Wi
MEN1, 2 WS 58 RARSMER G . T AR RV
LR i ARl 4 2 11 OPAT Al MENT, 2 £k 21
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LR A SZ AR, AR AR A A4 Ty
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OPA1) , FH4lEEL BRI (inner mitochondrial
membrane, IMM) [, PS5, PR IMM BK i ED
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1.2 OPAl 5%z 1%

L-OPA1 X4 ki ARl & & 4545 B LA M, 1M s-

«759 ¢

OPA1 SR FEL R o Rt B, 76 1F % A 3L 5% 4
', L-OPA1 £1 S-OPA1 P FIE /) OPA1 45—
SEHCBY o N AR (2 A AR 5 F A0 oA A
R ET4) N, L-OPA1 8% IMM Jik il bl o 181 Jic
HBTYI, fff OPA1 DifgsE 4k, JEimi T8 bk
IR REAS, feJo (H A5 74 oy 4l B A6 T~ 9F Hh IR 4 2R
k"

e 20 R T R b 2ok AR A IR 255 R W R R
b RIS A R . AR LB, OPAL BT 5
IMM Fl OMM 2 [i] Ft Uik 3% 12 Ak iy B A e 25 4
B E AR, 9RO AR R SR L RIS
SEREPE" 3B M ) e — 2 AR Y L-OPAL T S-
OPA1 MYSERAL, W (i 2k i i B2 (R F5 B %™
M4 OPA1 HMHI s E OPAL & AEBURRART, &
SRS R AR, R, R
SRR A R T
1.3 OPAl S 5&RIkgEES

R ER 2RISR W], Gobilk sl )2 S YR g
IRRE R VIR, Hoh OPAL SR R IATE &
FIRERE 22 MG R ™ ML kiR S-OPAT I
i, SR RIS IR, DhRE R BN A AL BRI
Beba, ATP KFFRE™,

OPA1 it 5 52 & Wy ) 03k B AR B AR,
Y 1 T W BE 1 57 B IF S 5 0 AR RN BE AR
. 24 OPAL /AT, W SRR EEE SV 4
BEANGERE, DR AR 20 B #E S22, ATP 77 AU
P RE T B A 2 S SR R AR RN R B
Ca” RESIREAR, HEWIf Ca” RS AR M IF i — 404k
AR
1.4 OPAl #FZ&HAERFEARE
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2 OPAl 5EBREASGKR

2.1 OPAl 5&xF# ( osteoarthritis, OA )

OA JZ— PRI THEBN, HR R e 2L
ECE AL IO E T, SRR A
G AR S IR, TR 5 T R R AR | B
B B SR T MY N, AR OET
hfgse k™, Y, OA B E M LT a4
Mo B E IS, MG B T B HEUR AR
F4) 7 B R SR ™ . Coryell Z5™ 35 1, 2k
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W HOH R, XA ARG PSR (reactive oxygen
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AR S 1 27 R 25 LR AR D RE B AT, M5
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R, B Jm S BOHCR A0 L B PR T AR R AH 2R
£ Ruiz-Romero 25 F| FH 25 1 42 i & B0,
TEN OA BCEF i, OPAL MR BARTIEH
B, UURME SRR 3 (sirtuin-3, SIRT3)
Al 2= 2 WAL I 3G OPAL, AT i 35 eh st 2ok 1A 5h
FpE L GRAEF R R, A MR T
SIRT3, 5 #CH A b i b AR Bl ) 2% DA 4454k
RIS, I R IETTHCE A 2UREER" . FGE-
18 38 2L B AR ME LB 31t/ 2 (%8 B (phosphati-
dylinositol 3-kinase/protein kinase B, PI3K/AKT) {5
53 % S I I OPAL Al MEN2 (33K, RE Lk
PRINREI A g g T . X R OPAL W fE
TERIT IR AL AN OA AUV TERE A5 .
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WFFERI, R R ] i 0 AKT-GSK3B 155
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()& IR FRARARE " . Tezze 25 MY B 55 211,
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¥, A SENURNLRZA 2T, A,
OPA1 i AT DL 3d & £ 7 1A 8 I 2% 0 45 0 8 S 3A
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Tab.1 Mitochondrial dynamics-related bioactive ingredients and drug prevention and treatment of skeletal system diseases
B RGE T B 2
et ptem  Boscove mpetes. {101 54 i
disease and drug Mechanism Reference
OA FGEF-18 i3l PI3K-AKT fr*il #%, LEHIN OPAL F1 MEN2 (133K, MLk [42]
R RE I F 08 b A 1
—HAtR TS SIRT3, (EAFLORLIAZ) A T MEN2, DRP1 J FIS1 fy3 (41]
IR RGN, B LR AT ST B AR g
ZHBUIR W MR LR S )2, B MEN2 3A3INAl DRP1 FRREAR, IR [60]
RERTARYZORLAAR, I AL ORI S AE
HRER WA BERLRIAS) 1%, Bl MENT FAHIAT DRP1 FRIAFEAK, M OA [61]
B2 I ORI D) R R A A 5 1 AL IO TR B 4 SR BE R 1Y
i
ikt AT TEPEPEM S PIBK/AKT FN22 24555 Ak 2R (38 (mitogen-activated [62]
protein kinase, MAPK) {5 538, (13 5CE Al DRP1 FIAREAR, ki
TEHUARL IR D RERRAT, Y/ A 4 1
B BUBAASE FRAEmE LIS AKT-GSK3p {55l 8%, /b OPAL VI, Abfpepiiimi & 12 [47)
FLZ AT, DT S A ) R A R LA 805 5 A B A 1
KRBT M A AN L-OPAT HUIFI S-OPA1 K FEAK FIS1 ik, 15 (63]
LR S 25T 15 A T LORAR RIS J7 14T, i) e I S AL 2R 7™
Yo S e A T
HE R R S BRI & FIARE RF, {13 OPA1 I MEN1 RY3RIL TR [52]
A%, T FIS1 FRIBHGIN, (L A 0 28 i T 410 ) PR 20
FIZE A i PR Bh J) P47, A5 OPAL 1 MENL, 2 W 3 /b1fif DRP1 (53]
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ARG, IR I 1) 58 M FT mtDNA 1)
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RARBN T B R G T IVER, JE AR
B H% RGP IIRTT R SR AR A

FEPR ARAARAIZTESIRY RALEA AT

R, B 2K IIFEA Hoh LENLE

EBFREER W SRkt ME ARG, I
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