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Abstract: Exosomes are extracellular vesicles secreted by cells with a variety of molecular components, which
can play the role of substance transport and signal communication between cells through autocrine and paracrine.
Exosomes exist widely in vivo and participate in many physiological and pathological processes, including force-
related periodontal inflammation. There are stress receptor cells in the periodontium, which can sense force
loading on the tooth. An appropriate amount of mechanical loading can maintain health of the periodontium, while
excessive mechanical loading may cause destruction and absorption of the periodontium, leading to periodontal
inflammation. This article reviews the role of exosomes in force-related inflammation response, especially in
periodontal inflammation response.
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Fig.1 Exosomes secretion process from cells

HNIBARAE by — b 4 i Ah 4, BEAS B RT LAk
IR NN S O VN o P 2 4 o R NE N
WO W PR K S AN AR A T
2 L 3= B 3 b 1) B 1S B O R A TR A T kA
PEBEMR I > Tk S S Al e 4 i i, — e | A
40 CD9 .CD63 il Alix %5 & & 76 4 W A v - 4% 1
VESMRBIARIE ™ o X R EE AT F 20 1 F1 55 43 3l
FRAE 932 B 0 =X, 7 40 AR TR, 40 B i A% | il A R
A R A A K A R R E AR
un, B BFIEIESE , A I PR TE 40 B v 2 TR 9% h A

T A AR, — T0U ) X BRI ST R B, R R
SR I Y R A A AR B R AT i R 2 T R AR
PE7R A WAV T] BE S A SR 98 A A B TP B T A
B T RS R RS IR AE AN B M R R b
(K HLARAE T, Zhao S5 BF 5 6 B, 20140 114 JIg 2
J3 R AR 1 N A ] 240 1 8 A1 B A, I AIE 552
TERG ZWERCT | N F A 55 40 M A b A4 ) i1
il ON= 47T R R0 o= g D N IO DR S T SN
T A0 20 1) o3 A T 1R R T A S A
RN, e &R BOF SR AE W R R, %
SERARIR 20 BT A A 7 A B S A AR A
T T AR SR A G AE v O T A R A
Ji 5 200 i ) )5 52

2 SMMEFENERRER N FRER

FI M Trams %82 & BUAM AR LI | S A7 {40
PN 22 Tl A B B R b i 4 5 R T S T AT
58, Herp AN Z X AN TE 5 ) AH R AE 0% rh AR
IRE

JHF RV IOk it A I ok JH 2l Jok A 2 1T Tk
e R AEAE O T 23 th B E K L 3 3 ) 2 e A ik —
Ak s 3 U PN I R O B Y S o e A
MR T 520 T G5 T JL 2T 24 440 i 15
RS 23 K A= 8k, T S B0 T DO A8 XY 21 4
PR BT R A T S I AT 74 A 3G AR Ak
TE AR AN [ 24H B A R 1 S A A 2 55 A4 ] 1) 52
T, b A AR R VR Y S A AT 75 S I 40
WaEE A RO -FRE R G R s E Y (AR —
FEAY R, X BB AMAA H A5 B9 /N RNA (microRNA
miRNA ) 7E41 i [8] {5 5 28 o Hh A 7 TGy d %2, ]
REAE R 43 ik ) LR 12 Wi FIE 7 22 R 0 5 s
T

ML 3l 7 2 0 028 o 5 B 3h Bk o A RE A
(atherosclerosis, AS) 45 0> IfiL 5 2 95 19 f& B IRl 28 2
— N TIREE T IS AR A B AT RS R AS BEHUE
R A E A BT R I P R 40
SRR B A1 WA AR L0 = 1 A8 A B 5T AR S R R A%
S S INE T 2y K I R vt e R B A S AR &
S I B 724 AR Ak AT LA i A RE v RN g, DA
AN AS BT A A e o Forb ) Dz 200 1 3 D6 1)
AN H il i R 5 B A S 5% ST 1 ((metastasis



SKERFL, S, SMIMETE F1 48 3% 2F B 5 iE IR R R RS 1E
ZHANG Yifan, et al. The Role of Exosomes in Force-Related Periodontal Inflammatory Response 371

associated in lung denocarcinoma transcript 1,
MALTA1) 1 5 20 it o 5 A0 i 44 - miR-21-3p 12
BT RPEBEHIE I, N T AS fifR . BRsEE E T
B OGTESMBATE AS 2R TP — 7w, B
1 P ANBAR A miR-30e Fl miR-92a W35 T, P
B ATRENCTIZ I AS TR AR &) 55—,
JO 1 1) 7 Jo 240 A 905 ) A/ 8 A 3 o 490 ) P B 4
Jil miR-342-5p A1 b 4 25 U BERR B 1 947 AL 12B
( protein phosphatase 1 regulatory subunit 12B,
PPPIRI2B) , A B ARG T N LA, t M ¥R 97 )
KRR A Ak B AT 0 R B Ak

3 ShMEESAEXBITRREFIIER

N PAYEAF A D R ] | X A7 0 ML D) RE AN T T
FRRAL R, F R AT 1082 52 b e R (9
PSS AL, S e A B IR R,
JEEnT DUBRN R A1 32 BRI 7, IEH5 L) o Hlrs 2
Sl RE N e O A (T B D A U D
AW ST IERHATT R 1 I PRSI 1 A K
NP2 WAL S L R7) DA NA T VAR VA LIPS
N g SR ] AR O 2 SV R i 2 OF R 2
S, TSkt 2 T WA I 7 i A ) 2 it (EL i
(48 3 S AN O PR 5 it AN 25 18 Sk LA
LA BT I6 1 55 08 2F e g i o, IRl BE 5 R 2F
SR ATC R RAE B, 0 — BB AE WA 5 S 5L
RLEEAN0 22 S T G

JS7 3%k 8 Je L AU VR 5 2 A AL 2 A M X
PR G g I VR N s e 2 AL N
R RS R B R A AT LURRSZ s R, S BRI
FUNRERSF A B A [ 70 08 0 55 73 W8 & A R 35
R 00 L AR B P AR A T O R e
AL, 2 J P At ] LR A ) 20 20 g iz g 2
T A B A5 A B0 2 Tl I A sz
AR IIRIUR , A0 ) NLRP1 AT NLRP3 98 ¢
W | T A AR 5C KA R S M~ e iR 2
H i ( cysteine-dependent aspartate-specific proteases,
caspase ) 7E 2 JiE /K v 1% A6 5 24 i 11 240 i 2218
(interleukin-1B,1L-1B ) %5 A& AE PR Hif {4 fff 2 pg 24,
VR T IS AR M A T o S T R 2 e oh, 5
KA HHRGAE R, BT QP&
TER 3 b PR BRI AT 2 J RO B A A A A, S Bl

B REE BT TL-1 4 %6 T3-2 ( cyclooxygenase-2,
COX2) S5 iE 2 40 g 5 7, 51 & 2F 4 4 21 9 A AE 1
BOwi

Atsawasuwan %5 K T 4 44 {d HE A R E R
15 24 1E W £ A BRVAIAL, & IR A W Hh A7 AR Rt Ab
AR, H v I e 2 A A VRSN A A T miRNA-29
FIGEFAR W] 0 T a7, $ 7R A VS A H miRNA-29
FIGEFTRES 5 1~ # e T 2 JE LH 2000 S 0E 2
B, FRK IR T ANMARTE T E T S R AR
RAE TP RTETEAE R, SMAMA K HABH Y miRNA 554
FW AL R T2 R TR 2F R 4 R A B
VAN IEeE?/E aprt 7/

ST AN R R b R I RN L, A
B Flexell 7K 3 43 5 G004 N 2F il 21 2052
B 320, X/ BRUBCE B MLO-Y4 40 Jid fin 48 2
Ko SR e B AR 5 AT DA R 2% 40 S i A
WAMA, HL 3 WA 1 A1 WA A T LA B N F JE R T 40 i
(human periodontal ligament stem cells, HPDLSCs ) $%
W, HE— 2 AF 58 K B, % A0 W A b 5 ) miR-
181b-5p it HPDLSCs Ff B 2 filg-5K 1 25 11 [+
U5 W) Bt 2k ( phosphatase tension homolog deletion,
PTEN ) Fl3% 5% 85 1 B (protein kinase B, PKB) iy
PR A UF HPDLSCs #4511, Il i 198 HPDLSCs
HhE IS & 4 8 H-2 (bone morphogenetic protein 2,
BMP-2) il % 5% N ¥ & H Runx2 3 ik K {& ¥
HPDLSCs B 0 A, B 1M 4 57 5F J& 9 36 B8 1) 7
i RS R R T B A RS2
A R N ] RT3 Ak AL
il (I 2) .

. PKB
__\ PTEN .
miR-181b-5p T 2 a7

\\ BMP-2 \

Runx2  ~ AR
st

]

AT RBT 4

B2 ZsREETEHESINOEIEE AN R4 Aa G E
MBS L

Fig.2 Mechanism of exosomes secreted by osteocytes regulating
proliferation and osteogenic differentiation of HPDLSCs

under mechanical strain
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Fig. 4 Mechanism of exosomes secreted by osteoclasts

regulating HPDLSCs and endotheliocytes under

compression stress
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