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The functions of Th17/Treg cells and relevant studies on the treatment of periodontitis and atherosclerosis
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[ Abstract] Periodontitis is a chronic infectious disease in which periodontal tissue loss is caused by dental plaque bio-
film. Atherosclerosis is a chronic inflammatory disease that occurs in the walls of arteries and is characterized by lipid
accumulation. Recently, many studies have suggested that there is a certain relationship between periodontitis and ath-
erosclerosis. From an epidemiological perspective, a previous literature review indicated that patients with periodontitis
have a higher incidence of atherosclerosis. 11.-17 secreted by Th17 cells may aggravate the progression of the two diseas-
es by elevating the levels of matrix metalloproteinases, which may damage the connective tissue. Treg cells reduce the
activation of T cells and limit the development of inflammation by secreting anti-inflammatory factors and expressing co-
inhibitory molecules. Periodontal intervention may contribute to the treatment of atherosclerosis by reducing inflammato-
ry markers in atherosclerosis. Many studies have shown that periodontitis and atherosclerosis may interact with each oth-
er, but further studies are needed to explore the concrete mechanism of the interaction between periodontitis and athero-
sclerosis.
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F J& % (periodontitis, PD) & — F LL 7F & B
RN T, B R E A T A R B SRR R AL R
WA HHL, FEA LI W, A 18 i i ik
AP P SR B R A R TR T T
A JE A R Z [R) B AR T AR 45 5 o F Ji %8
AN BRI R 2 A I P 1 R AT RE 2 R
Wil 4= B 22 B , B A0OBE B o0 L4558 05 LA e
SECR LR AR R E LSS R R O
1M 48 ¥ 9 (cardiovascular disease, CVD) F 5 2458 &
AR TR | LS AR B L B Bl ok o AR R AR L T i
JE 2V WUBEFE S o 3l ik ok A Ak (atherosclero-
sis, AS) S0 I A8 B 0 A LAl 2 — A g PR AT PR
A8 2 HE 95 , FLARFAE 2 f5 2 11 7 2 Dk i 58 4 {8
Wi J5 5| g8 90 IR, 3 B 2l Jok e JEE 3 15 o
FIEWAE , A EME ™, KEMFREY, TR
R B Jikoiks BERE A 2 (B AE AR 2 VTR &, B 41
L {m] 1y e 6 PR 2=, QO A | A0S T R v i H R gt
2t i L W A R 22 R R AT Y 18
YN, 5 2 M R A0 M R A A TR R
HEIE T 409 17 (T helper cell 17, Th17) A9 594 T
A0} (regulatory cell, Treg) AJ A3 60 588 ) vf , Hi 43 ih
) 210 1 R 7 T o g 1) 2 e v e 3 Tl AR T
A SCXE Th17 F Treg A0 B 7E 2 J] 9 Fn 2 Jikoks e Al Ak
P o s T A R ML A B SF T 9 o T 2 Ikt A
B Al 1) 3y O B A AR — 2554

1 FRARFMEBKRERL R ITRFEE
LD T oK VaY b N NG S 3
TS T 90% Y N #T3Z Hosgmi, e R L 7% 1N
A E R R . O A P R K Tk R
S5 R FNBE T 3 Y 2 22 A, 4 R ] P o0 i 7 9%
a5 R B FE TS R 2 1 BB TSR 173, W H &
e Lo £x ks BT O AR R A B A
A G ZR N ARG Ol R 5T 2 R G0 Mk 0 O s 1
&1 . Byon 2510 F1] F 2002 4E 3 2015 4F 5 [ [F R
it BRE B 122, I A 8 R R AN Bl Bk ok PR AL 2 B
LR, RS R R BE M, T kB H
S B ik ok B B Lk A XURS: B 8, A 1E XU EE A 1.09
(95%CI:1.05 ~ 1.13) . Beukers Z"JE A FH] | 78

11 B ok o R A 1) fa B8 R 2R, 8 A 4% 02 B ik
SRR AL — DB N R, B Z WA W
A (OR:1.59,95%CT:1.39 ~ 1.81) ., R4 it
B A W 75 55 s Jbk o A R AL A S& P Meta 4387,
JE) 9 6 BRI K o R R A 1) XURS: Eb A 1.50 34 in 1)
3.20, $ 7 I 15 T 4 B0 /b | B koS BE R b 1Y) T
S DRV e v Bl — TR A B, K 33 44 T
RIBH RGN DIRETE 4350 AL, R BN K )
Al i i 2L 1) 2 U 8% s M B 9 1 B Rt

2 Thl7/Treg AR TE ZF R R B Bk B TEHL R By
ER

T 9 228 400 0 356 A 5 2o A DR 000 1 A 1 T
AV #E, B Th . Th2 \Th17 .l Treg 2%, b Th17
F1 Treg i H 33X P Fp CD* T 41 B SV A5 A5 4 8 98 S 3l
U o R R A 1 S AL i v ke 2 i AR T
2.1 Th17 2a faxt 5 J& K A= 3 Bk 3 AF BLAC 89 A R

Th17 j& CD*4ff B T 20 M £ — LA, 322875
0 e N T DN [ ) TR R AT R
Th17 20 i 7 A AR 7 R 20 i P95 3 48 9 3R -6 (in-
terleukin-6,IL-6) \IL- 17 \IL- 21 ,IL-22 A% A 5--kB
Z ARG AL A F B AK (receptor activator nuclear factor-
kB ligand, RANKL) F1 g #1 3F A T--a (tumor necro-
sis factor-a, TNF-cu )15

T8 2F FE B W WSO 3l ik ok R B8 Ak & A= v, Th7
200 3 i 2R IR A RAE B E AT mT LR B
BN, T2 FEHAG T ) 75 FR A5 v AN ] 240 1 A 5 1Y
AT AESF R S, Th7 20 58 5 75 5 kL 40 i
Az G r PR R 2 L A S AR R IR R A OR3P A
RIS O HLAE A R4 2 rb % 9 Th17 40 i 0 A 1 1Y
HEZ 5 B = 1L-17 211 /N B 25 5 32 3B B 2k
AISZIA Y TG AH DGR SE B, IL-17A W] 3 4o
WEBE N A A 1) BB A S100 £
FIAFDURE P 7R 4R 1S b BRBE R e Bk, PR 9P
IF RO e 32 A SR BUR Y A T o IL-17 16 7] 8
1 175 5 B DK o9 A B A Bkt Bl e S 3 JUL 200 R ) 3 5 R
G it i Ok 4 Fp BE P RS E Mk 5 T E I B A i v
I % 200 Bt RS BfF 43 - 1 (vascular cell adhesion mole-
cule-1, VCAM-1) B 2 3K LABI7 1F 5% 41 MRS FE >
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B, i 2 A B Z W5 IE B Th17 59 B 48 FH A &
SRR I F B g M T AR RAE A R
Inonii 85 2RI T[] 7 55 R B 04 2F S 9% AR R
5 FBE T B v P i TL-17 VR, RIS
fat FRATAH HE , WR R 41 2 2 Ji e 4l b TL-17 Wk i 1
W T, B8R A R 2351 & Th17 40 HE 7t &
Th17 40 i 53 3 FLAG 2 58 S -1 40 i AR A0F 174 240 e P
Fo BT IL-17 5500 I 1) 25 8 Az (A B AR
fik % T Janus #0380 2 B BERR AL | B J5 8 R 1k LT iE
5 I W RV SRS TR T 3, I 0 T 2 440 it
BCE ML | RANKL #9835 , RANKL 5 Aij il B 4
Ml 2% T /Y RANK 45 &, #F 111 75 = 0 B 4t M 19 T
B AN T A R A R 4 2 ) A AR
FH B 285 3, (H 5 2 0 1 40 e A s S O A
W, A1 2E 2 8 6 A O

F 5T 2 A, 3h bk okd #F 1 £k 35 rP A% Thi7 41
KV B G T o e R B Tk ok R R AR A 4
KR H TL-17 A 3R 3K B 8 T 1E 3 % iR,
] 206 26 11 £ (APOE™ ) A5 78 /)N BRUE s v 3 471 1L
1T HUAR S IL-17 3R 3K B AR HLA i/ BB e (478
B AT W TL-17 AT LI I A PN B R B
I, L 2 M B R 1 TL-17 B soRE /R 2L
AR Sk AL VE R . TL-17 7 —F i &
21 6 DR, SR 2 I I ST Vi UL R P
Y, 77 A A A M, 4 TL-6 \TNF-o FTIL-1B,
Pt Sh Bk FERE AL T o TL-17 A B J—F 55 11
RAEVE T, Hom KW SE R BBk H TS5
fham e R 7 B B RIFE L i S CXC R IR PR 1
(CXC chemokine ligand 1,CXCL1), C-C 37 #afb K
T-HAAK 20 (chemokine C-C motif ligand 20, CCL20) [
RETRCT, 1 OHR AR RE 240 P ) 2R B, O v PRk 4
YA 21 A At 2 Y ) 41 i 5 4R 3 Sl bk o R AT 1k
a8 T RO A AE A BRI S AR R B2, i — 20
HRAE L, HIMBEHORREE M 1L-17 38 n] 38 i
i caspase-3 Fll caspase-9 LA S 13 34 ill Bax/Bel-2
Fb AR A7 S 00 A5 PN B AL g T
2.2 Treg @ o st B X Fooh bk i Af B AL 69 4F A

Treg 2 i il 0% 417 ] 412 5 199 516 K 0 328 44 i 5
o7 VE G 5 20 LTI RE L LA B A2 1 4 2308 Ok 4k R
E B AT R 52 P . A R AR R, 2
& T 2 R b bk BB TR (P gingivalis , P.g) 8 A< 8 4k
T IR [ EE R BT v, A1 JE L A TL-18 AT IL-6
AR Treg 439 41 A R 1L-17, fif o] ¥ 14 Treg 4
JfL 3 Ak R Th17 BEAR ML, (R, K 224U Treg 4

Jif0 TG X 5 A R BB R ARAUAER . BT
JE 98 K sty ok o A R Ak 2 J s R P L BR T Treg 40 fifd
B Yl /> A1, Treg 1 300 i) 2 BE 32 45t . Da Motta
LUV 30 HUN R BEOF R B R 8 R H
XF Treg Bric Jo A& % B, M-B (14 B %) 41 /) B
Treg B BH .5 FIV-CCIVIY C ) 41, i i % 5
BSBE T &I Treg P et 23 Wil 45 A A 1) 0 2 1717 B AR =2
A, I8 T 4 KT H Treg 4 M T ZE 2% /1N 53K 56 14 4 J
e I E R, X 2 A e 1 i W ke B AR VR
TEF JE R Hp o R WSO 98 ) DR I TR F
(DTreg 40 i F 4 IL-17 F RANKL 8 32 3% ; @ Treg {2
HE & PR P F (osteoprotegerin, OPG) 2 ik , #ll il
RANKL 23k, [k RANKL/OPG H A, i 1 41 61 A
B 40 M A R R

FE AL B Jikots B A Ak E e A /s BB AR op | fif
FHHL CD25 70 HE [i1] 1 FE Treg 23 IR 55 1 Ji2 | 1
FEFHI A Treg W BH 1F 9% A E 2! Treg 4H i i
T A T A0 B 5% s g A 5 G A4 A 1) AR 0 i
Uite AR ZUE G BT S o Treg $T i BEH
RO T A AT M1 (2R M Bl 48 LB ) - M2 (32 B
15 ) B 240 B 9 -, HE i M2 MRS LB . AR L
F M1 YA, M2 R B G e ] 8
BRAE ST, e AR BT R AN A -, A B T B R A4
g, ﬁﬁﬁi&ﬁTregﬁ%‘Tregﬁ%%1&E"]’ﬁ
DU BEHURAUA 21418 | 17 LA 2 B L 3h ik
sk I Akt R RS
2.3 Th17/Treg 20 B 1e 5 JB X Fo 5 Ik #3 H AR AL o 8
YE R

ke 2 B BIF 5% W, Th17/Treg 45 465 X 5F &
4 TN Bl koks AR AL & R B BURE T o Gao 451
W52 JE 96 7N B Th17/Treg 20 i LU AR, A& ¥R AE i IF
B L A BB o Yang 45258 5 43 B7 I 40 Jfd
HY Th17 1 Treg 4004 & 43 L, & 2008200 Jifd v 5
HIBGL P.g 1) ApoE"/INERAH HE , JE& L P.g 1) ApoE™ /s
B Th17 40 M 1 F 43 LB 5, T Treg 200 JEL 1) L 91 52
K s 5 Bl g ko A B AL A L, 28 JR R A Sl Bk ol A
fifi £k o 9 Th17/Treg 40 it HCAE T BB S o TR AsF
IS Y ST R B A A ] Th7 40 MR 25, 14 m
Treg 20 MG fk , WU 06 RAE o AEAR P SL
4 B 24k W R AT 8 Th17/Treg F AR, AR 37/ B A
ZIE M R R A RZ M Fan S WF5E X HEAS
[ 571 22 25 40 5 ApoE™ /NI BE ), 2 B4 25 4 ¥ ]
WA Th17/Treg HL AR , % ApoE " /)y BLUEAG $1 30 Jik 53
FERE AL AR
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25 45 2L B A, 0 I I i A 1 IR 2 2F )
2 FN Bl koA A W £k g AR Ak 1 2L ] B RRAE . T 7Y
02 2 A i) A4 4 356 S A B ik ks R R AL Bk B 7 =
B Ay o FE 4 JE B 1 B (matrix metalloproteinas-
es, MMPs ) & —Fi 2 1K i il , 2 5 10 26 1 R4
it A0 3 i (extracellular matrix, ECM ) 25 [ ) A JH %
fife!, FEE W E VR MR . T A R NS bk AR
A A v b v 1 TL- 17 0 A AR 2 o5 2 4 240 i L PN B2 4
JiE AL Rz 4B = A= MMPs (40:MMP-1 . MMP-3 . MMP
-8 .MMP-9 I MMP-13)"*", MMP-8 X} I %I J5iAg 4
1o B SR RN 7, 2 2 TR 96 K s ook A A v iy S
Rl o Giirsoy 55V BIFFY 45 R B, MR ' MMP-8
F B R K- Bl A A JR) 9 ) 1 R 102G 0, I A6
K AR R R A K o 6 AR ) MMPs Xt 4
Jit A0 35 o L 8 1 5 R, S0 o JE 4 A A 2
PIE R, A RECA LT o R, X Se Rl 25 42
itk 20 Tk PN ML P SR ) e 2 A i ke
MNFSE BEH 0] 5 5 BE e i 5 Ak, DTG 3 3B e
T RN 5 o Treg 4 H AT 43 WA 40 & I+, 1 - 1L-10
1 Ak K B F - B (transforming growth factor- B,
TGF-B) ™, W 2 JAl 4 Ko 5y Ik ok A 4 Ak 4% 4 I
I o L -10 388 2k 5 F 45 40 50 4% 40 A A0 L 5 24 i
A AR 7 IR R A B R IR s sl B AR T
% JAKL e, WEER AL N IiE ) STAT3, L EEAEHl T 2
N R A TGF-B 38 3 4 & 22 SR/ 75 Z TR )
it 3Z 1, BT WEAS 5 43 F Smad7, IF i 5 R
NF-wB #1004l 570 > 41 il 2 S 06 A6 i A SR SR
W1, Treg AJ 38 4o 2 180 T4 ] 53—, Q00 240 J6 55 7 T3k
EL 211 it AH 2 3T )i -4 (eytotoxic T-lymphocyte-associat-
ed protein-4, CTLA-4 ) 1Y & 35 1) il 0 Jt 42 22 40 A 1Y)
BCAFNTRE , DT TR SR 48 M 75 5 1) T 240 e 3%
A, TE G P 90 0L 1) 2l 25 1 4 458 i v A 4 G
YER . CD28 15 5 e 2F T 40 M A4 5K A7 1% A daly
B oy g vt 21 EAE  , CTLA-4 S22 #F Treg 1) il
LI GE Ay 1265 S A 1 0T, S5 AR GRTE IS AL T 40 L Al Treg
AR T T 40 A 43 5 CD28 Y A
Pz, 5 CD28 H L, CTLA-4 Xf CD80/CD86 A
EHER . B, CTLA-4 5 63K 78 APC | A3t
35 F CD8O A CD86 25 4, 175 F Treg 41 il )2 1/,
NI 5E K A . Nakane %5 BF 5% & B, CTLA-4-1g
A S 5 A 38 LA B W MSORITREE B 4 A 240 L ) £
i, HE7R CTLA-4-1g W] REIE 1 5 H A2/ B W 41 i 2 1
) CD80/CD86 4545, L H24F Fl T B 2 M His 4% , 38
I 410 TR A0 B 1 A S AR I A T R R
BB W, TR, 0] CTLA-4 ] 58 00 25 i 1L /N

BB Bh Tk P9 52 40 e Ta) &5 B 29 1 1 (intercellular cell
adhesion moleculel , ICAM1) [ £ 3K , fie 37F 0 5% 41 ity
A 55 B 00048 A RE F AL, m B B [ B A0 RN AR
LR I T 52 0SSR RE R

3 ZFEFIE T BEAR B BRI AR L XU

TE—WUHTBE AT TS b, BIF9T 5 e 4% 1 247 696
B T AT AT O ML PR 0 2 5 8 BT 9.5 4, R A=
14 893 2.0 M A S, ZERKIE)G , B R Z M —
A 50 M8 B A FRBRARAR OC , & 1 2 L i
Tk — B BRAR T A R R R ST R 130 41
F 8 BRI R HE AT OF RN A B A, R I
JAIBTT e, R WA 355 B0 Jhk 1) A O P R v )22 TR
B (intima-media thickness , IMT) i B AL, S04
SE AR R, AR TR IR YT T RE R A 3 ks A
Rl Ak 18 i e AR A8 S5 B Dk I A 5 0 T SR B AL
e PR S5 55 R 2 49 S5 30 45 SR AR, 3R AT TR LA 4
1 IR B IA AR 1Y 2 SRR 9T A R T R
O MBI A3

Teeuw 55 BT X 2 FIGH YT X5 5l bk oks B 68 1
JRURS: HH DG Y RAEFR IC W AT 25 25 00 0, KBS R
FEATIR T AUAH F L 28 FI6 7 4 0 M C R 2R
(hypersensitive C -reactive protein, hs-CRP) | IL-6.
TNF-o . £F 4 8 A 5| 6 IH [ B (total cholesterol
TC )45 & 5 BT, i v 25 B2 i 2 1 JEL T s 32 5 [
N3 S B I A8 9 OB PR 1) 2 o 2% A 8 A 2F
JNGIY hakas B 2 . KRB 2F NG T 7E R AR S Tk ok
FEREAL B N R T 2 1. AR ExR, 5
RIEAT I JH AT ARIGIT I F W R B F A, 1T
BITIBRE ARG VA A M 0 1L-17 53697 T AH
PRSP REAR TS PR, T 40 28 J 96 o7 ] i i A
RO R 2F F BOm T 980 JR) B AR AE , AR Bl ok ok
R A P 5 9 114 26 b 25 ) LI P TL-17 fR 7K
BB N IIRE . R, 46 M OF R R T ORIG ST R B
AR Bl ok s A B8 A XU A 4 0 S

AUESE W, U AL 2 R T LR R 2
RAE 235 e W) 14 4 B P S E v e, I PE B 1M
N B DI RE AL  (H B 2 o) (e e Y ol 3 | 7 4
TR 6 A b, MU AT A LA D 5K (low-medi-
ated dilatation, FMD) | IMT #4825 2o 35 ;1 H. , AR5
FMAE S H0 UGS RE 5 2 R AR 10 D88 A 1T
g R 1Y o 3 S LR AR OG0 R R S S FE
A WG O I o N B DIRE L AT fi TSIk ok
FERE AL X — XA 5 SR, Saffi 551 7E — 00 Bl LI R
I PR A 1 AR TR GRS N B DI RE Y
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SEMR K 69 24 H B AT REAILX RIS , 23 3 FRYT
RIFNAYT G 34 H SE M A S a7 sk T AE , 45 %
BRI FIRIT F A R0 55 0 /B 5 S s 4y
MYk . L, 2 FTRT7 2& A5 T LA ek 3h ik
oF AR R AL 1 B RN A — I B AN
B Z2 (1) 3 ) 2 5K R R S S0 TR AT .

4 N £

L5 B RTIR  F A 5 RS Jok o5 R A Ak A B
S, AT B 5T 2 W 2F ) 98 2 3 bk ok R s Ak B
SEAERE R o TR R TR A AE TR S e vh Rk
YEF ) Th17 40 ffd | Treg 40 At UL X Fl 240 i (R 1 5 5
5T R A A AR R . H IR 2 i R sl ik
o83 B B8 AL O T T30 AN o3 i W), AT IR A
Y BIFFE ik — 20 ) W — 28 22 [ A AH BAE R P
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