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[ Abstract] Periodontitis is a chronic inflammatory disease induced by periodontal pathogens and manifested
by the progressive loss of periodontal supporting tissues, especially bone tissue. Recently, researches have revealed
that autophagy and its associated proteins take effects on inflammatory process by mutual regulation with cytokines and
inflammasomes. Meanwhile, autophagy and its related proteins act on bone tissue cells, especially participate in the
genesis, differentiation and function of osteoclasts. This review focuses on how autophagy interacts with periodontitis
and bone cells and its related research progress, aiming to elaborate the role of autophagy in periodontitis-induced

bone loss to provide a new target for clinical treatment of periodontitis.

[ Key words] Autophagy; Alveolar bone loss;

FR M BN T & 2N EBES1EH
SEUY TSRS AR AP RS, FE RN F
J S F L (A4 2R Ul 2 J PR o R ) R AT
ek, Hork R B S B A S i R

WEEWT AT EERZ, HATFELME
FEEO T B BE R AR , AT 2 8 S 541
SURLAE 1 E G, G HR PR 10 A O IR T I
TR, o UTARSR I 22 W1 1 W 48 i HA L
16 45 Sh g - — 7 T, [ 0 ) 3 3o R A A /MR LR
AL PR T TS R S8 U 5 93— 75 T , 1 W i i g
7 i S TR TR M IMA KA S A 1 . [
A RFTE 4R, 1 W T AE S R A A0 R
I K 2 L B TR B S R 4 4%, DA T 532 ) 3 T B

Osteoclast ;

Periodontitis

W I, AW AT RETE S R 58 E AR LA R AH G Y
R Wb R AR
1 BEELH

W FIT AT SO 2 P A4 AR R 1o B PR T 119
B, BRI CR A T 10 3 7 A A2 i B 40 T P
SEAV B 0 A S5 B, DT e 200 A A A
R R B ﬁgﬁg‘ﬁgﬁéﬂlﬂﬁﬁﬁtﬂﬂ H
WEPEAIIAE T o AR LI REAR 2 e A
6O BT R R R R R Y R
JRAE RSN A WA PR AL T ROK PR E
AR AERLHCR S H BRI, s b e v
Atg5  Atgd  Atg3  Atg7 Beclin-1 (Atgl6L1 2 5 WEAH
HH. AWEEREE TS DR ka2



- 834 - Chinese Journal of New Clinical Medicine, August 2020, Volume 13, Number 8

SERTE I MR A Rl ISRl o U R (B
WA ) I T 5 s Tl 1A S 5 R W AR A S R R T
AT B WEAH A R ) une-51 FE3H 1 (une-51-
like kinase 1,ULKI) % £3% (ULK1/2-Atg13-FIP200) "'
g1k AW, MG IRz RAEEE A G Y Agl2-AgS Fl
HEEFIIEEE 1 %8%4% 3 (microtubule-associated protein 1
light chain 3,LC3) K", A # 5 Agl6Ll 45 47K
J B WERT A ; J5 5 22 Argd BT V15 % HEWE IR THE £ 1
Jie, WLC3 1 28 v LC3 115 [ Wi e 42, 4y
A5 T EH VRN PRI o E WK A IS5 8 TE B WA T
PRI Bt i v B i, LC3 T D)t 1 B A I 45 [ W
Jr R EAER, BRI UE LC3 11 40 A 20 i 3 s 1k
fybRag ",
2 BR5XRERNEIET

UTAER , BOR Bk Z2 0 58 2 B B Wi 58 E B AT AL
)P RE . — T, W A R R T MA TR
PHHERE PR ¥R T BR A SN 5 75— 5 THD , E Wk A 3 ok
7P R AT R AR M/ IMASR AR BE S AE R R . LA
RS S ER LS55, (nucleotide binding oligomer-
ization domain,NOD) ¥:3Z{A5ji% 3 ( NOD-like receptors,
NLRP-3) Je#E/MA Ny 1], Chang 4 JHT 11 327 i
S AW RIS ARG , NLRP-3 535 A g3 71, 11 40 i
N1 B (interleukin-13,1L-1B) A3 WAREARG ; T 8 Mg
7 3-F HL JR 2204 (3-methyladenine , 3-MA ) 1] 3 5%
ISR, SR B WA ] R S MA R TR E
A UER , 2% A 2ok FE 53 08 111, PRI
LRBLARRREPE T B, AT (5 2R 1R P 25 9 R ik 31 4 e
9 S NTIRS S g SNV N 5 AN SN Rl R
FEHERE LIV, 7] BF A& AE [ g 7R AT 40l B W aok A 2
JE A AN 5 | A R0 JRAE TR SO, e 55 W 1) P e o
GBI S O R 9 1R JEE AR O 1) S AV
% (inflammatory bowel disease ,IBD) F#F5E £ & Wik,
B R AR AR SR AT AR, Atgl6LI
A0 I8 FH OC 55 = B B N 8 502 IBD iy XU K]
2 HAR S5 ) B AR TR B O 9855 H bR YR
Bullon 21 $RHC S JH 46 &1 J] il 80 A4% 41 Jfa K ) 4 0k
FHOCHE Atgl2 F1 LC3 (3635, Kk L FRIR BT A
AR E, T oh TE A LT A, o i
R BEL I R 7 A 1Y PN B 2R T A i T AR R R
fif Atgl2 L.C3 Kb B 1 m . SR, 5 T 18 w4 ol
FA BRI R LT A 240 0, 200 R U T T B
[F 7 P4 1 R AR, R T T NLRP-3 S i /MAT
MNTTER 7S FAT N 75 32 5 S 1) 2F i Js 2T 44 40 . 19 ek
Ry = % YO8/ AN 7S ALK %N S e N D S 3

FEARM] A W5 A A Z 18] ] RE A7 AR I 5 R 1/ IMA EK
411 O PR R o =R S O E N 2 s
3 BT HEAMMITR. S LI

0 B 240 o8 4 R 00 B R FE T RE Y
TEOUT AL E ORI UL T 3h 2 P v, L
IRAERFIE T B il AR R B R R A ]
SRR S B R G S R
LR P e A0 DR A B SOV E R 5 T AR A
LB 20 | 8 S P D R 0 I Y TR
PEV AN 22 b D) 58 25 1 BEERE 20 f WOCR™ 1 B
J R R B A ol B R R
AR I ( AMP-activated protein kinase , AMPK) )
FHIAEF Z A (mammalian target of rapamycin, mTOR)
{5538 (AMPK/mTOR {5 55 % ) 2 545k Y
RS, 20 mTOR #1075 E5 9% 2R (rapamycin ) AT
AN B EE = F UK ( metformin ) 7l 38 1
Wt AMPK, 350 i 5 20 ™ T/ RO BELLE e v A o3
LB o i Wi A AT i AMPK/mTOR {55
BT, AN ERAE R T L@ i ] mTOR-ULKI
MR b E R AMPK W] 3 3 mTOR-TSC2
B )T S BER 1 BECNT SR IE [a] ) 42
AE = PRI, [ WA AEE 3 AMPK/mTOR fi5 5
BEZ 5 A REE I . BE A0 MR R T T A
(8 53 AL B FRAZ AT VR A8 L ) R 5, 2 A AR 2R 1Y
ZRE AL, HA B A M 2 04 V) F ThRe . i
B 4 SR RSO P R S B RS S
I A SR TS R A A i AR A
BT S T AR 2, B T WL 3h 8 208 35 A i
20 5 - TR P /L e VAR S ABRE AR LR S
[ S-S R P 8, A5 B B 250 Tk R ™
DeSelm %5 G575 WA HRE S B BR AtgS FI Atg7
(/N UL Bl AtgS"™™ "™ -LyzM-Cre + il Atg7""*-
LyzM-Cre + , P58 45 R I AtgS A5 Wi B3 4 1l 53
1 AR 2 SRR TP . AtgS JEN 4R i AtgS 2K
H,G#&Z 72 ENERERZGY Agl2 25
FE I A IS ) 2 AP ., T QS 1 e Y
I, 7E LS 8 1 2 i 58 XS AN ARE 2% I, LC3 (%0
> BB AR . BEAh, AtgS B Atg7 FE IR B BE AR
AT LC3 1 Ak LC3 I, FF R B 4 T
HIRCRE T R o 12 & BLUL B AETE LA B 200 i 48 4
S IR RS A0 L 53 DA T R AR R WAL B e T
T2 AWRACEE A2 5, SR AW e B
TEAE RIS S, CUFRIE il R E
W% 2 i 4 9% 1) 1% K] 7 ( macrophage colony-stimulating



RSB 202048 8 1 5 13% 8

factor, M-SCF) 1 NF-kB 2445 £k K 7B {4 ( receptor
activator of nuclear factor kB ligand , RANKL) , §ij# X
e A M 7005 R B R DG T, 5 5 R I e 4 i
TR I EL B Aot R e Ao £ TR
RS 2 it ( tartrate resistant acid phosphatase, TRAP)
M-SCF \RANKL FI TRAP & 9l /1= S 1 240 i e oo
PRFRAE o AL A RANKL 155 RAW264. 7
2R Ao AR 1 A, WL 3 A A v A i
Wik P i 284k, & B Ak it B v B WA OG 2R 1 LC3
FKBWZ , AUKFTHE , $278 A g2 5 RANKL 4
SRR AL 34k . T B WA RIR) 3-MA AT
L L8 i ) A BSERA, JX SR B [ e A B A v
HUEWNREMEAE T . B TR0 AT Be A AR 1R 57
PE R PR RBR B WA 5C E A 4 BECNT | AtgS 45
AT DAt S BB R4 o B 2 A A A R A
TN e I et R i U D YRsa S B
AL, LD RE 2R A AT S BUCE BB AL , X 0 2
FIAEAAR R A B A G AR B R 40 M Eh
20 AR iR AT R L BB R, DI RE
ATV B B A A ST T
)= OO (= i O W O = 2
AbTFARSE ARE IR RS AT LR B 0 ad
W M LIRS M T R Y A s
I I 5 /N B A RS A i e T LC3 Rk
RPUETE W W T U BR Y B wei e]
JRLPRGH R X PR AR A . [R5 S T B
BRFFRIEARED . e g REE T oM B
WA N PRI , B Wi B 2 B LU N AR
TR A B L T 1 (B B, K
PR SR RS T, T E e E e,
DL EWFFEE 7S B WA T i 40 B 0B 4 Y s AR
FAEEXUa R . —J7 T, B WG A n] UZ s 40
oAk, o3 W B L5, A R T B Rt s 55— i,
o B S Y W R v ek SR R R B iR R
551k o
4 Z5iE

25 BRI R R Z R B RAETESS
T A R B W R sl sk i E R . B R
B W5 28 R 58 A R B R BRI D, AR
R I GHERR TP I EFALEM A T BRI 2
N, A WE—J7 TR S 20 B AT B 43 4k, DA T A2
FEERMCE S, 55— 7 T8 A WA 2E A i o4k oy
DAY R JEORT ] 5 O s O HLd B B I R A kT
PER] 38 R B R SR B B R s A . v I AR

- 835 -

H LSV NI AV P e A B A R /A L A i ) 4

HMRER =T BR S B . AR B X B R S S

TR UART 1 B T AL, ol B Wl 5 28 J) R

HEFFFBRRZS AT BE IR A A R e k28 1 B

A BT R o

&% Uk

1 Jiang M, Li Z, Zhu G. The role of autophagy in the pathogenesis of
periodontal disease[ J]. Oral Dis, 2020, 26(2) : 259 —269.

2 DeSelm CJ, Miller BC, Zou W, et al. Autophagy proteins regulate
the secretory component of osteoclastic bone resorption[ J]. Dev Cell,
2011, 21(5): 966 -974.

3 Lim YM, Lim H, Hur KY, et al. Systemic autophagy insufficiency
compromises adaptation to metabolic stress and facilitates progression
from obesity to diabetes[ J]. Nat Commun, 2014, 5. 4934.

4 HEME, VFEESC HBEIU IR YT T BN AN A B R 0 T Y
RO RELT]. T EE RS, 2017, 10(2) : 183 -186.

5 Wang F, Jia J, Rodrigues B. Autophagy, metabolic disease, and
pathogenesis of heart dysfunction[ J]. Can J Cardiol, 2017, 33(7) .
850 —859.

6 TIida T, Onodera K, Nakase H. Role of autophagy in the pathogenesis
of inflammatory bowel disease[ J]. World J Gastroenterol, 2017, 23
(11): 1944 - 1953.

7 Kizilarslanoglu MC, Ulger Z. Role of autophagy in the pathogenesis of
Alzheimer disease[ J]. Turk J Med Sci, 2015, 45(5) : 998 —1003.

8 Fujioka Y, Alam JM, Noshiro D, et al. Phase separation organizes
the site of autophagosome formation[ J]. Nature, 2020, 578(7794) .
301 -305.

9  Kraft C, Martens S. Mechanisms and regulation of autophagosome for-
mation[ J]. Curr Opin Cell Biol, 2012, 24(4) : 496 - 501.

10 Bansal M, Moharir SC, Swarup G. Autophagy receptor optineurin

promotes autophagosome formation by potentiating LC3-1I produc-
tion and phagophore maturation[ J]. Commun Integr Biol, 2018, 11
(2):1-4.

11  Chang YP, Ka SM, Hsu WH, et al. Resveratrol inhibits NLRP3 in-
flammasome activation by preserving mitochondrial integrity and aug-
menting autophagy[ J]. J Cell Physiol, 2015, 230 (7). 1567 -
1579.

12 van der Burgh R, Nijhuis L, Pervolaraki K, et al. Defects in mito-
chondrial clearance predispose human monocytes to interleukin-18
hypersecretion[ J]. J Biol Chem, 2014, 289(8) : 5000 —5012.

13 Schmidt J, Weigert M, Leuschner C, et al. Active matrix metallo-
proteinase-8 and periodontal bacteria—interlink between periodonti-
tis and inflammatory bowel disease? [J]. J Periodontol, 2018, 89
(6): 699 -707.

14 Wellcome Trust Case Control Consortium. Genome-wide association
study of 14,000 cases of seven common diseases and 3,000 shared
controls[ J]. Nature, 2007, 447(7145) : 661 —678.

15 Bullon P, Cordero MD, Quiles JL, et al. Autophagy in periodontitis
patients and gingival fibroblasts: unraveling the link between chronic
diseases and inflammation[ J]. BMC Med, 2012, 10; 122.

16 Levine B, Klionsky DJ. Development by self-digestion: molecular



20

21

22

23

24

25

- 836 -

Chinese Journal of New Clinical Medicine, August 2020, Volume 13, Number 8

mechanisms and biological functions of autophagy [ J]. Dev Cell,
2004, 6(4): 463 —-477.

Montaner Ramon A. Risk factors of bone mineral metabolic disorders
[J]. Semin Fetal Neonatal Med, 2020, 25(1) : 101068.

Horvai AE, Boyce BF. Metabolic bone diseases[J]. Semin Diagn
Pathol, 2011, 28(1) . 13 -25.

Gonciulea A, de Beur SJ. The dynamic skeleton[J]. Rev Endocr
Metab Disord, 2015, 16(2): 79 -91.

Jiating L, Buyun J, Yinchang Z. Role of metformin on osteoblast
differentiation in type 2 diabetes[ J]. Biomed Res Int, 2019, 2019
9203934.

Wu L, Feng Z, Cui S, et al. Rapamycin upregulates autophagy by
inhibiting the mTOR-ULKI1 pathway, resulting in reduced podocyte
injury[ J]. PLoS One, 2013, 8(5) : 63799.

Yang Z, Gao X, Zhou M, et al. Effect of metformin on human peri-
odontal ligament stem cells cultured with polydopamine-templated
hydroxyapatite[ J]. Eur J Oral Sci, 2019, 127(3) . 210 -221.
Gelman A, Elazar Z. Autophagic factors cut to the bone[ J]. Dev
Cell, 2011, 21(5) : 808 -810.

R, Oy, WORML, S AW S E EMR AR SR DR ik
JeL]. hEIERBEE, 2018, 11(1) : 86 -90.

Suda T, Takahashi N, Udagawa N, et al. Modulation of osteoclast

differentiation and function by the new members of the tumor necro-

26

27

28

29

30

31

(WA 2020 -03-18][ A% +

sis factor receptor and ligand families[ J]. Endocr Rev, 1999, 20
(3):345 -357.

Ke D, Ji L, Wang Y, et al. JNKI regulates RANKL-induced oste-
oclastogenesis via activation of a novel Bcl-2-Beclinl-autophagy
pathway[ J]. FASEB J, 2019, 33(10) : 11082 —11095.

Kikuta J, Ishii M. Bone imaging: osteoclast and osteoblast dynamics
[J]. Methods Mol Biol, 2018, 1763 1 -9.

Luo D, Ren H, Li T, et al. Rapamycin reduces severity of senile
osteoporosis by activating osteocyte autophagy [ J]. Osteoporos Int,
2016, 27(3): 1093 - 1101.

Almeida M, O’Brien CA. Basic biology of skeletal aging: role of
stress response pathways[J]. J Gerontol A Biol Sci Med Sci, 2013,
68(10): 1197 - 1208.

Onal M, Piemontese M, Xiong J, et al. Suppression of autophagy in
osteocytes mimics skeletal aging [ J]. J Biol Chem, 2013, 288
(24) . 17432 - 17440.

Yao W, Dai W, Jiang JX, et al. Glucocorticoids and osteocyte auto-
phagy[J]. Bone, 2013, 54(2) ; 279 —284.

F H 7]

#3053 g
TEBHE , ARG B WO S P A AR B E I s (]
Il PR 152 27,2020, 13 (8 ) :833 - 836.

RIEFLIIE FEBE P T pLE L Z
ARTEHS T e 05 s 1) 4 B

|, B dE(&E), AR,

FH (FA)

YR B 400016 TP, T DC LR A fib i 5 — = e N b LIRS P

EERA: M H(1995 =) 55, Bt AEBE B, P58 07 1) - FURIBAYIRRIFST . E-mail: tianshen_324@ 163. com

WIREE -
E-mail ; huihuikp@ 163. com

[fE]

LR (1973 =) 5 B2, 0, AL A S 26 5 0, A 5 D 1) < LR A8 PR 908 A = T 2L R e 88 4 B B 2 F 5

AR VAR W P T 1 LR S8 A7 S A 2 M3 7 SO IR A v vy e A R B R T SR

S0 T S 0 DL IR 52 LR R TR AN (ELHL BT A R 5k R A R T 120K R4

Ve s L e B B U A TG R i D A i F) A B S5 B4, AR e g

WAR, GRS 8

F AR R RS o
[kiA]  ZLYE;  ZLMOREIEREROR ;  AERS RIS FUWRBR AR, AR s 5 e A
[RES%S] R736; R657 [XEAtRIAAE] A [XEZHES] 1674 —3806(2020)08 - 0836 — 05

doi:10.3969/j. issn. 1674 —3806. 2020. 08. 26

Strengthening the comprehensive management of concomitant diseases of breast cancer: non-alcoholic fatty

liver disease

TIAN Shen, WU Juan, KONG Ling-quan, et al. Department of Endocrine and Breast Surgery, the

First Affiliated Hospital of Chongqing Medical University, Chongqing 400016, China

[ Abstract |

Non-alcoholic fatty liver disease( NAFLD) has a high incidence in breast cancer patients during



