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Abstract

BACKGROUND: Periodontitis is an inflammatory and destructive disease with plaque biofilm as the main pathogenic material, which occurs in the gingiva,
periodontal ligament, alveolar bone and cementum. The antigen of bacterial complex and its secreted toxin and enzyme directly lead to the destruction of
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periodontal tissue and trigger the host’s immune response, causing indirect damage to the body tissue. Silence information regulatory factors (Sirtuins, SIRTs)
play an important role in anti-aging, anti-oxidative stress, regulating inflammation, and mediating autophagy, and are closely related to the occurrence and

development of periodontitis.
OBIJECTIVE: To review the research status of Sirtuins in periodontitis.

METHODS: The first author used the computer to search the relevant research regarding the role of Sirtuins in periodontitis in PubMed, Web of Scene, CNKI
and WanFang databases. The key words were “Sirtuins, Sirtuin1-7, periodontitis” in English and Chinese. After literature screening, 57 articles were included for

review and analysis.

RESULTS AND CONCLUSION: SIRT1, SIRT2, SIRT3, and SIRT6 participate in regulating the occurrence and development of periodontitis. Inhibition of SIRT1
expression may be the target of periodontitis treatment, while overexpression of SIRT1 can inhibit periodontitis and protect periodontal tissue. The activator
of SIRT1 can reduce the inflammation of periodontal tissue and improve the systemic pathological changes caused by periodontitis. SIRT2 is involved in
nicotinamide phosphoribosyltransferase-mediated periodontal inflammation and plays a role in the treatment and prognosis of periodontal diseases. SIRT3 can
improve age-related periodontal disease. Gastrodin promotes the osteogenic differentiation of periodontal ligament stem cells through the up-regulation of
SIRT3. The activator of SIRT3 reduces the damage of periodontitis to periodontal and renal tissues by regulating the level of autophagy in the cells. SIRT6 can
inhibit the inflammatory reaction of periodontal tissue and inhibit the differentiation and mineralization of cementoblasts. SIRT6 is beneficial to the prognosis
of periapical periodontitis. The relationship between SIRT4, SIRTS, SIRT7 and periodontitis is rarely reported.

Key words: Sirtuins; periodontitis; oxidative stress; deacetylation; alveolar bone resorption
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FRBAGHERR T, MERIEE, FREANT R K ERELALM
5. TRMEEE AR oA 0 LA 9.1% Fo 9.3%,
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PR B AR T AR Kk, A SLE R B NAD' #9405 & & LBLLEE ™,
Sirtuins &A% F RE 4 L4 K 3K: SIRT2 £-E2 £ M ; SIRT3. SIRT4
Fo SIRTS A5 F & 424 79; SIRTL. SIRT6 = SIRT7 A & T ta st & ¥,
Sirtuins A F e RRAILE, EMRBALRL PR, KE. XH. A
THE AR G mieidA2d, SIRTs X #E 4 F24F /. Sirtuins T2 B4 Tk
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LK kA S S AR EF 49 NLRP3 K MAREE, #t—F BARAUR £z
AU BAURA T RUERA N, EXMRA sk Eminn T, —
FE ARSI, RIS ER Y K, 5H—% &, sHE A
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€ 3L BRI E SIRT3 ALt g v ikt K AF BAEARAPAE ) . SIRTE =T A 37 4]
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2 Z5E Results

2.1 Sirtuinl FEFBERDPOVASRFER B A7, Sirtuins Kk F 2 KiE .
HFRBER S . RIENM L Sirtuinl(SIRT1), B+ 5 " B £ I, SIRT1
AL P KE R FAKET AR Z T B SRR, A2 B R
HBFZ A% . CARIBE 5 " e — 3R AT 04 bk 5 5 3 BB A 50 F , i adxd bt
H IAMA s Jd &4 T Bl a6 57 71 e do i SIRTL Aer EAB L5 O B &
GRE, RINT R6 I e W EE s st E A O R & @ R TEIK,
SIRTL AK-F9+ 5. sbil, ZAR B AT 40 6] F B £ 5B 34T F R T
J6 B, RINEBF AN, BiA B H nEHEEEORELR
B, SIRT1SH S, M2 iM%, RIS, ¢ REEERPEBERE Y,
TR 6 97 Ja fe Ak dn i SIRTL K-P A&y, XA A 24 F B KT A6 57
RABE—AF G, Bp Ao i F SIRTLRE. H—KRALIET SIRTL £ F
JB) P s e 4R A AR AR R B LB

FACRL B AT TR KAD Ko F IR A FR BN 89 £ 42 E £ . SIRT1
AR @R FBELA AN, HEAOER, BRERIE], &
2 RIERE. TAMAK 5 g X 87 8 KA F, RGP B
AT R R T B K51 A8 B R AR, X £ %5238 i 0% SIRT1/AMPK
Fr Nrf2/ 4T BAC 7 03 54 B & BAC B, B LT B SR e) K k.
CORREA % P My s B N MBI B0 LB F B K K SAER S, £ G
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CIRANO % ™ fE 48 Jk ga & 71 5 JA KK RARR 09 A 0 7 K, T B4R A
A L ACEEAn SIRTL 69 K- IR T AL LR AAL R ) T, B
F R K EA T RBIRE SR AN, 235G 3P B ARG EROEA, X
F AR )T AR KR T B 48R KRR, BE T FRMGRE., Lk
B USRI R AR £ 45 G 35 BEAE A SIRTL st 3h A1, B 8 qbdn K a9 45k
ST T8 97 F B S GG0LE, 3T T AR 48 SR vA B R AR 64 F B K&
FHE .

U P ama b, KIL SIRTL A AGE TR, FA LKL
R A E, L EAE ZIRANGFIR T ZIN, TR RKEFERA G
HEFE. BALEHOKRFFH S KEREMBEIR. FHRARR. Z4R
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PARK 4 ™1 44 B 50 & ILRG % 4323 ) AT JB) ik 4m B, oF B 5 B B
BHE G F BB R AR G S REATEM G FGL, IR BT ATE M AL,
HRAEI T NSO AR B AR L F B KB R X, R S AR
BAAT R aaieF , SIRTL 69 & Jii A= mRNA AK-F38da . & mie/ % 17
(interleukinl7, IL-17) #= IL-23 /K-FH 3. H4pH] SIRTL &L uF, Jg B 454
WHY IL-17 A= IL-23 RGA R Y, Z T AZ4R T SIRT1-PI3K/At-MAPK-NF-«B
BS54 ALEFFRAR GGt —H AR5 b 2013 1 T 838 TARR 89258 29,
EZESERF TRRGATRA AR T LI, ARFEBEREL
SIRT1 A% 307% SIRTL, A smiedets. &M EE R AT F M e A
F A, EBLH SIRTL ah b AT F B SCRAAPSIER . U5 ™ At
KI5 LRILE, SIRTL 69 3L A 247 516 5 485549 F BB AT
Yetmpe e A, R K IR E FHA, FIE, SIRTL it kARl it i
1% Toll #% 4& 4(Toll-like receptor 4, TLR4) &4 7K F= 47 4] INK/NF-KB i %%
PENE ST K G F RIS KR L, A T B K06 97 A% T 28 sl Ao
4906 97 ok

FRAXFHG TAEFT IR, 228 T RAE WILNF09F T R A al
B RS89 B RO 8 B AL A T AT AL Y, HE T kB ZARTEAL
[ F Be 4R (receptor activator of nuclear factor kappa-B ligand, RANKL)/ #%
B F kB Z4KiE4E F (receptor activator of nuclear factor-kB, RANK)/ &
1% 47 % (osteoprotegerin, OPG) £ A5 B M &ty £ &3 585%, R'F @
JieL 1) A A 49 RANKL 455 a5 B 4m e AT AR JBE B 49 20 6 M2 AR RANK 254, i
AR MR E A R mt, ETARE BT KB E A
AP FHESERES BL OBIEELAL TR, SafiliEiik.
NS B & SR R SR 5 R R 69 K A AU P, MORIMOTO 4% B %

P& EHFREE BLAAET T A& AR TY. Wb, AHR
RIL, pukthFH it FERES BLFFIE L @ICE F4o IL-1B. IL-6 Fo it
IR T o sy Rk, KT Keymae . o B A ET A X
put R, HEHSEAEOBLEARERELMAE. KM F P %
N, HEAFHKEG BL EAT B @A FidiliF p38 MAPK. 42 H-F
KB. TLR2 #w TLR4 ¥ 52 F 4n J B F & k. {247 4] SIRT1 A LB & L 4%
EiEEG BLIRAT AR @t el FAE, AReEEGH 13
(matrix metalloproteinase 13, MMP-13) 51&.M F & X 48 %, HER
Bk A G RAR R R e B ARG BN, BT B KRB AEs 7 Fe kP,
QU & P B F K ILALAR SIRTL 238 32 18 % 4814 % 49 MMP-13 mRNA
Rk, A2#kiE SRTLHEALRABR. 5 % #5549 MMP-13 R A4k #1 F 4%
B -F kB p65 A5 MMP-13 B3) T 454, @R FEAMH T4 EF
KB p65 ) LEEALA=EE FiE M. X 4R SIRTL i@ iT ¥e &) 49741 4% B -F kB p65
8 5% M @7 H) MMP-13 89 & 3X, 74508 SIRTL &5 7 XA B3 g
LG CHEE R

microRNAs & — £ #t b £ Z EARF 69 3E % 4. 5-F RNA, idid¥ed
4F2 469 mRNA A 5T 4 % A F TR, G8LF. ok, AT,
MR B, I E R A R T, Rk 89 JUR AR R 448 T microRNAs
<Tid it 4% SIRTL ¢4 &G4, 445 F B £ g6 #42, ZHENG 5 B #f
RAES, f£F AT it 69 miR-22-3p T8 1T SIRT1 242 L if X 1 4m
FAE 89 F kKT, T TLR-2 A= TLR-4 89 &3k, #b4h, &R K HL miR-
22-3P i@ it SIRTL IR AE F A IE T m e a3 sh Auspqb, A Gy T A X
HoB R B 5| A6 SRR T — AN EGF TR, AHFRARLILET
JB) KIREL W, T B BT 4m AR B4 91k A F microRNA-155-5P & 34 41K,
FBASPILKEY CDA'T fmfie b SIRTL k&, 37487 Th17/Treg &4 -F-#7,
A5 G B, ¥ microRNA-155-5P A7 A i 06 97 F Bl Kk 580 £
IR ) R R AT — FE 4B B,

SIRTL #6455 45 F B B o6 A B 1k, A e B A4 2 09 4F
. LEE % YRR 50 & L SIRTL it A& A& STAR AT 8 12 4m L i8) A% B A 4w e
A, FAEE TR RIG e, AR AR AA EE, 4 SIRTLIRERA TR
B AT BB e oA ST AE am AR KR R 6 R GA . F A AR R E AL
ERAXEAKRRE T, BHREFTHAGBE. AL BRI ER
FHBEEXEEZ, CTARETREBWIL. B @A s 7 mio e 4%
Fashfe. XU S " Bri s RARF, BOBRENE A b T iE
SIRTL A~3-49 B " iF 58— F R & T BT mit e mle A& . st st
R Bl PR VA BORR AR S5 A ) A

A Bk 6YF S HFR K I, SIRT1 BLAE:E it PI3K/AKT-MAPK-NF-kB.
5 it 4 F 3% %8 Bl. microRNAs STt X J2 I F 69 B0 sk B 4 it B
Fag Rk, dtmanik T B KeK AL, aEETIrH] INK/NF-kB 8 34
TR TLRG 374 F B K eq ik, A, BAT AT SIRTL A4 58 Kk
ATt R T 2.

SIRT1 & B S F a9 A T bR & 48 Lk 1.

2.2 Sirtuin2&NAMPT ZEF B PHVIHRBERE NAMPT LA 1L X 46 A,
e dm 4] NAD IR Bt Bl ( L35 LBEALES. PARP f» NAD B4 ) 49 7& 1 7,
PARK % 1 2,22 % 31, NAMPT 2 5 J&] ¥ & Ja ALkl & — /> & 209 5 i AX,
#HiA % B F. NAMPT Lifl 3R 848 2. MMP-1 f2 MMP-3, iX st 4R 2 5F
F)RAE  BE mIHE e o 5 B B R ORGSR A EOE B T, kAR
#, Sirtuin2(SIRT2) A 5 NAMPT /~5 ¢4 8] 7)) i & G/H 4B, MMP-1 f=
MMP-3 #4 % ik, iX42 SIRT2 AL NAMPT #5564 F B X A B A ik .

NOKHBEHSAIM 2= U % 31, NAMPT %) 3# A F JB Ji am L = 4 cc &
/5 Bt Ak 2(cc motif ligand 2, CCL2) f= MMP-1, NAMPT id it & 4 CCL2 #=
MMP-1 55 5 J8) % & o AR B3R, R 88, NAMPT A5 4845 % AR
MR R0 T R SOER AL,

VAR IX b gE R 4R NAMPT T Ak 406 55 R TG B 5 9 64 # &
¥, B, SIRT2 4.5L NAMPT /544 F B X &, SIRT2 412 F JBl /& Jm
8976 77 Fadk )2 p KA — 49 1E R . SIRT2&NAMPT F£ F J& K F 64 A 50 it
JE R 2,

2.3 Sirtuin3 EFELDPIARER AU ALH mieiEsr il E
&S, BFRAY, Sirtuin3(SIRT3) i it 98 5 AMPK-mTOR i 34 3% 7% A
HRARY R RS FF A E ARG . YU F R, SRS
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R 1| RBRERPTHETF LSIRTL) EFAXRPHARIRDLE 7 2 | SIRT2&NAMPT 7E5F B & PV Rt R B 45
PURES BoEE RE TR e R ] BEFTRR LS9

I 7]
2010 FXERSARIRER (1 B £E N4 F BRAN ML h 8L p38

) SIRTL KIM®Y

L 4 MAPK. KZ[EF kB, TLR2 1 TLR4 75 Sk B 4 i 5
i 9 — Feik. (HANHI SIRTL L= FHLWT = LR R 5 1 B1 5] i
LR N T FEE 44 b 5 440 i R s

PARK? 2012 7EJIEZ BERIBL N A an i b, SIRTL 28 141 5 A

4E mRNA ZKCFE3 0. IL-17 F0IL-23 7K T e 24 40 i)
SIRTL RN, JEZ MM 1L-17 F01L-23 Rk kD,
P K # T SIRT1-PI3K/Akt-MAPK-NF-kB 5 B4k 5

SIRTL [ PARK®® 2013 7652 fi 2 Bk JE ol T I i A R AT e 4N 2 ep 2 B

R F o [T E L SIRTL U 15905 SIRTL, A FFR4n
JA R P S SR A ORI 28 k4 B PR A
WHER  qutd 2017 @bk SIRTL 2335 i 22 75 51 MMP-13 mRNA K34,

IS SIRTL W5 50 A S5 o SIRTL 388 3ok #2410 1) 4% 1A
- kB p65 [iE MR A MMP-13 f) R 1A
LI 2018 SIRTL [y iod i 2> il Fig 22 4075 5 (0 247 o MK e 2T 4t 41
FoOMRBIE T, IR AR R R, SIRTL g
FeIB S iE L R AK TLRA [ 7KF, 1] INK/NF-kB j £
U R 2 M 5| R I o TR A3 98 M I
CORREAPY 2019 75 W N 75 JH M 25 1) S 8 Mk 24 J1 98 (19 K BRS04 o,
SE B FE P IE P AIC NADPH S 4K Bl KT R L i
SIRTL I A A B K, I T 2 MR 25 N
HRKRA A HLUIAFERE, AL RIEOK B
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3 RLESEE Summary and prospects

3.1 EEERXBIFHIARBWSR B 7 Sirtuins 2 F B 4042 ) vh 69 FF A
F &4 & /£ SIRT1. SIRT2. SIRT3. SIRT6 b, ¥ SIRT1 558 X449+ %
AMREZS . BAERTE. RS BATLEREKY Sirtuins GEFLIE T )
Keyit—F ik, BT RAL KEABTAEFT RN, TAAERT
JA K IR Foi6 7 AT 9% 7%k, {278 SIRTL. SIRT6 5 F B £ X &
AT RILT AT a94E R, KT RS A 20 KR MRS R S B
FFRAZEA XK. SIRT5. SIRT7 5ARK Bl K. o8& % v sk kit R &

A%, SIRTA f£1 fEyk % P 4RE 4R V. E 5k Sirtuins JLE 32437 B W 4k
MRM S FHEGRIE, RRTHSHE. Z W Sirtuins 5 F & K347
sk, AR Sirtuins B SURMIRIE, KET A KT ARG EL IR,
3.2 LARNNSPRIE S At Sirtuins 5 B K 69 X R AT T R H A @ e
R, LMNA IR ARG ET AL ER, LERIH LTS
R BB Sirtuins 5 F B K X A AIRELIN, KEHTAT @R
BT, BZAREIRGHR . TR KGR AT BEITAEAY
BZ, At REMIRSE, X RETF Peg- 53 EMEN T A X
AR, xF H G BOT B K aGHoU BAR Y. BRIl SRRkt
PR Z A R R SRS R T AR AR L 49 R
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W RSB GG F IR LR R AL, T A gl A TSRS
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Bl B 0 e Beg B m, WAL T RS T AR AR TR A Y B A ¥
oy, BT R KGR EEEMR, ®EZFRAIE57 LTS
TR K R A VAR H| Kameg#t k. B AT % A 50IA A Sirtuins 4847 4]
FREIE, (2BARGHB T S R TE, ERRADE H—F R RE A
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EE Rk XFRITAS —MEBAMEE, SREE AL T ER
ik, H—tEHRI, BIAEH T,

FIZEHIE: L Fe9h3EH 70, ERAMAFALTREILYT REGE
QLU

FFHRENERR: X & — B FACKIRLE, R (Frink FH T “F
4 - ER AR - A F R EF 407 Sk, AESRIMGEALT, AF
RAAAET Lt B 6 KT R XA 2. EEfY &, B AFETR P A
. FH. N B 4T, k. ALK, A ki,
AN SRR GG B NS R L AT A R R

BRAREELE: L3 bR AT AR 5 A E T LF ARG L.

HARHE: XFREHETT (RAAGAFRZESIREILY (PRISMA
F). LEEMTC2EE LR IGLRENAZAARITIAREE, LFL
DRATHNF ERREFSNF, RATIFBUAAXFH S RLFBEE.
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