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[Abstract] Periodontitis is a widespread disease worldwide, with the primary cause of tissue loss being an immune
inflammatory response mediated by bacteria. Increasing evidence has revealed a significant correlation between mito-
chondrial dysfunction and the occurrence and progression of periodontitis. This paper provides a review of current re-
search on the role of mitochondrial dysfunction in the occurrence and development of periodontitis and related therapies
from the perspectives of oxidative stress, inflammatory responses, and the regulation of mitochondrial homeostasis. Mito-
chondria are the main source and target of cellular reactive oxygen species. Mitochondrial dysfunction can generate
large amounts of reactive oxygen species, exacerbating local oxidative stress in periodontal tissues and causing cell tox-
icity and tissue damage. Mitochondria are also the center of cellular inflammatory responses, and the positive feedback
loop of inflammation induced by mitochondrial dysfunction may explain the persistent and unresolved nature of peri-
odontitis. Biomaterials loaded with pharmacological agents show potential in restoring mitochondrial function, control-

ling the development of periodontitis, and promoting periodontal tissue regeneration. However, the key sites of mitochon-
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drial dysfunction in the occurrence and development of periodontitis are not yet fully understood, and the improvement
of mitochondrial function in periodontal therapy is still in the experimental stage. Future research efforts should focus

on the effect of mitochondrial dysfunction on periodontal cells and explore its specific mechanism in the occurrence and

progression of periodontitis in order to provide new insights into the treatment of periodontitis.
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stress;  reactive oxygen species; biomimetic materials
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JfL AT W AR, 75 ORI W A T A 2Ok 1A T
M 4 %% (mitochondrial reactive oxygen species,
mtROS) 174, S B LR 548 FI D RERIIR , R
TR RHAR . AE NOD F:5Z /& (NOD-like re-
ceptors, NLR) il % 1 22 &Y, RS & 5 F
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TG LRI AT BE REAT BT 7 A — RN ORI P
J5 74, 4 mtROS H mtDNA % 1] /£ 2 NLRP3 3% L
1 ERAE S 5 R A0 R A0 A 2R -1 (in-
terleukin 18, IL-18) Al 1 41 4 /- % - 18 (interleukin-
18, TL-18) HY G AN 73 00, A2 0 2F Jol 2% 1) I o
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iR, SRR AT RE R AT, RIES LR
A0 )5, AT DAER il s R A 5 R mtROS 8 L 5
B53) 51 LI N NAD 8D KM LA Bz ATP 7K -
IRAE A R M 2 R 6 A 1Y A iR
LT YR DA AE A R EE 1) mDNA SRET 295 i
PR IR T ZR0 R E B 4544 )5, meDNA s 31 48 i
SRR TR RAE T o T 32 0 2ok A i 15 5 1Y
mtROS FI mtDNA FLER , 22 i — 2% NLRP3, il #
T HRE RN RN R AR . 2R IR Aok A

Oxidative stress
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SRET B (B BRI D RE AR RERR S, I X
AR T LRAREE R FI T RE AR . LAY
A ) 5 R T B s DR 0 380 TR =2 T )
HAEH, i PGC-1a & FE R AT 71, depifk
B 1 AL AR LR o LRI R AR A, R R R
FAARTEZS o0 A FVECE ol 251 A 10 G5 . ZRobr ik
AT A3 2L BRBIRTS 4, IF ik — 25 4l 7 g L
PEAT B it R0 B, DA 2 5 2o A B i 0 224 of
WORR 1 1 2 R T AR G R T A A R 2K
KRR K, SRR R T RE AT 1 KA . R
SEMIASE T, R R A S5 44 18 2B IR, PGC-1a % 2R
P18 20, PDLSCs ZRoRi A % A= 18 1) 4] =5 L 14 g
A, 5 T Wnt/B-catenin i [ FF 5 3 PDLSCs
B AR BE F1 R B 2ok ik [ g R ik T
PDLSCs J8 7=, M| 17 8 B 2 s 5 mk Y,
I, P8 P LR R R 2, nTRE S M BT F R 4K
P 28 JR A B 2 2B 52 8 ) (B 1)

ROS: reactive oxygen species. NF-kB: nucle-
ar factor kappa B. TNF-a: tumor necrosis fac-
tor . TLR: Toll-like receptors. mtROS: mito-
chondrial reactive oxygen species. mtDNA:
mitochondrial DNA. NLRP3: NOD-like recep-
tor protein 3. IL-1P: interleukin-1p. IL-18:
interleukin-18. (By Figdraw)

Figure 1  Role of mitochondrial dys-
function in the occurrence and progres-
sion of periodontitis
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Jil 98 F8. 35 1) 2 JR 42 v i S A oK e ol AT LA A R
I JR A8 AR I K - D 4 L ROS X 4R 1R
JEE T mtDNA 4545 . B 17 #2575 T, 38 2 9 Kk
FA G RIELAT T4 BR ROS | B AR 48 AL B 380K - 14 2
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LU A M B R YRR Ok 7 B 5
BT BE, H A A5 B, 9K JURE T RE 25 3 5k
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UL AR, 43 A1 320 17 7 I B R 1 2ok R R E
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PG e B Bt SR AL, BRAR S AE X 77K, 22
it A JH A BERR Y Zhai 552 LA FL AL RE G K
WAL 7 2% /N T P RNA (small interfering RNA , siR-
NA), I DL R0 SR = R I AR R A7 &
BB T ORAE S AT LU ) BT
siRNA #| PDLSCs H7, #1J1 il Wnt/f3 -catenin 1530 1%
IR SRR 3 W5 HoAh 58 BA il AR SR IR A 5C
Ca™ P IIRE , 1T AR LR 1A ) 515 B8 2, /D> mtDNA
H mtROS 1 7 A= 5 BRI, d5e 2498055 S AE S o e
A, LWL 1A T 5 A /AR BRSBTS RO, AT 42 1
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K ATifE-1 (caspase- 1) {37 T 26 b R 55 5 M 406 NL-
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By R BT, B = caspase-1 11 i 5
(Emricasan . VX-740 fll VX-765) il i T AR
BN S G R W] AR T 0F BREH %) 2F J] 98 /N B i
VX-765 1) 2 Ji 5 /N Bk 2 1 24 50% 1Y 2F 1 B i
o LA TR AT S ORI AR RE AR 2R 1 £ B2 i
RPN A FRARAE , A RN IR R THrik .
53 TRAABLEES
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S ATRE AR S S AU . R LRI IA T fig
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PGC-la A8 L BEAL S FEE R AR A= W K 2R o AR
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P -1, W06 PGC-1au, B LB IE B 1 H X 25
KRGS K A BE A P4 VT o i e 38T LA
8 Jil R 40 it B A% PR B2 AH G IR F- 2 (nuclear factor
erythroid 2-related factor 2, Nrf2 ) i % , 9 % S AL i
W, PR AP SRR ) BE I 22 M 2F R B Wl A il
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R LT B NG 22 05 5 i ek AR 0 3 R e T
T LKL IR DI RE , I T BEVKTE A% X T « B Z AT
1k + (receptor activator of nuclear factor - kB,
RANK) -#% A -+ kB 52 1A 7 AL K 7 L A4 (receptor ac-
tivator nuclear factor-kB ligand , RANKL) SHRE
(osteoprotegerin , OPG ) {5 51 i > 2k £5 ) B 1l i
RRE o B ) SO A B 42 1) 2 R IR YT H R
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b

ARERERA 20234128 $£31% #1128
Journal of Prevention and Treatment for Stomatological Diseases, Dec. 2023, Vol.31 No.12 http://www.kqjbfz.com - 893 -

e M2 B F AT G

AN T 25 Hiady , H i R X2 e w4t
HAMWB R FZHAM T 5] 5 H LA R (guided
tissue regeneration, GTR) . #A1, GTR HZFH 1k T
T iR 20 215 R T A 2 A, IR B R SR 2 0 A
P R S S S NS i DG N B W <
GTR I AN BEARIH2 Nl B S HOR ™, B o
JA 2H AR AR R 1 A JE 3 3k 1 400 B A Ok ke
I Ja HH 208 52 154 R T B B AR R AR AT
T, A TR T A A S R e 048 S RSOCR 0 TR
AR T 20, X A5 A5 4H PDLSCs BA 6 1 200 Jfd
S BON S R AR R E R TER A R R
JA 4% PDLSCs ZALRFRAS , AT LU AR BN A 8 A
SR BRI Z A, AR 2 I T A, iR
i [\] 78 i 1 40 Bl (bone mesenchymal stem cells ,
BMSCs ) DLH B 5 3R B AL 3, e vz 7 i
BRAGIAYT o BMSCs 1852 28 Ji gl 15 S AR 11 2 H:
G3ACTEE 7, TR A 4 A W A R LA 4 2 i
200 J 1 P P B DR SR 4 B T T I 2T 4 A i
IR B 20 B LA i 2 8 52 P A 1, BMSCs 4kt
VR Ty E B A5l HL R A [ I 2R O, Zobn AR O AR 2
B IR SE 10 A i BMSCs 5%, B 7 fL BE T B
IR, i3 BMSCs ZERLRSEE F i1 KRR 3244 1
Ay DL i 28 5L o v 4 B4 (e-Jun N-terminal ki-
nases , INK) {55 5 18 1% Fl p38 22 24 5 3% 1L 25 11 34 it
(p38 mitogen-activated protein kinase , p38MAPK ) {5
3 %, P BMSCs 2R AR REREACHT , 39 98 BMSCs
BUE A, 7 A SO ERAR B S AOR

W 05 A2 A RER T T 2 J 20 400] DL 240 e 1Y)
LRLATIRE , A2 I 2F R AR 2B 5, b Y
IREALFE K BEME (B 8 S BR5AFL . Nakajima %
45 AL/ L 3 R P G v 4 7K e TR 5 A 4 S 3 R
BUF) S Al SRt Ak, WL 31 PDLSCs A 20 i 1)
SRS VE R P, R TR A Y R AR
o He 551085 BH I A= W B 8 S AR AE A B R I
A, e BEARDUARTE L W 20 i ) ek A v, IF
W T ORLUR DI RE 25 R 2 1) M2 R
Wtk , AT PR AL 3 A 28 52 1A VR .
Liu 8538 1 — Bl AR Wy RE 06 PERERE, R Y
J 43 AT DA N ZORAR = 32 BRAG BR | 4 2 SR A
AL A FE ZORE AR 28 W) O AR T 1 0 AR ) R AL
INE o AR T T M A B W8 R A P S S R MR
B B SRR h AR T AR S ROR . R
T, XA RABLRE A5 ] T 28 W IR, 03 28 il SR 25

B R WGE A T — AP

6 BHESRE

il 7 7k 76 22 1) SRR R 1A D) e B A5 5
JE 5 o5 BEAL I IE R R, 22 T I R %
LRI R R e R e i s . Sk AT RE
B fi BT 7= A i e i ROS 2 140 DNA S5 41 9 K 4
FUAE S ML T, JFE 5 AR A i R A
J A G, B R T AR 2L 2 ZRoR AR T RE R A
19 T P~ 90, i ROS .mtDNA 2% 5 7 TLR I NLR
S PSS L 7 A B R RN, A R i AR A A
JH R 5 Tk 2 40 it R S Jn s T 2 R A T RE
5, TE B AR AE A5 5 1 IE S4Bt , DT 2 J&] 4% i 2 AN
o HeAh, TR R T LRAR R & A B 124 A
PR32 E g, LA Ry I 05 A e 2 1R o a4
PR AZ LRI IE H T RE , s o) DU i 2 R 19 &
JE o RE B ARGE T KR SCER 2ok AR TE T
R RS R A AL sS AT R R A o

3 R R ) R AT DA ) 2 R R KR A
HEF RS SUE G o BRI B 2R IR T fig
259 2T AR, S [ 390 = R R A i BT R R
LR IR L5 P TR LR AT R . 1k
IRBE 082 8 vk 5 T v, IR R N2 e Fa E 1 24
Wiz 8 B ARGAE TP E L, LRk
AT JRAE N s, R IE B 2R AR T BE T
DL ) 2 R e B b R 5 ROk ORI 455 B U TR
mtDNA Fl mtROS 7£ 5 J&] Jy & i v B2 AT LAVE R 4 J
4 0B S T 0 48 A, T S Ao 08 o i %) A 0y 7
A BT T RIS PEAG o BEAb, X2 9% 1
IE P 2R BN 3 B —— M Wk, SRS
L 40 A B 53 0 B A DG ) £ A6 ), AR A5
TR R T ) 2F 4 SR A R R R ST A

it 5 2 b R TE B R 2SR b (4 FH R IR i 4
TN SRR TR 15 5 W X T A JE A T A 9T Y R
T MR Z RIS B e . R BT AN
56 36 2R IR T R B AT AE R R kAR R R T EAE
FHAIL , HAF & 2 42 @ R BIR T O 1, LA 2F T3]
RIARTT SR U
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