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[Abstract] Periodontal ligament stem cells (PDLSCs) have the potential for multidirectional differentiation and are the
preferred seed cells for periodontal tissue regeneration. In recent years, a large number of studies have confirmed that
PDLSCs also possess broad immunomodulatory properties. Therefore, in-depth exploration of their specific molecular
mechanisms is of great significance for the treatment of periodontitis. The aim of this paper is to summarize the research
progress on the regulation of PDLSCs on various immune cells and the effect of the inflammatory environment on the im-
mune characteristics of PDLSCs to provide an important theoretical basis for the allotransplantation of PDLSCs and im-
prove the therapeutic effect of periodontal tissue regeneration. Studies have shown that PDLSCs possess a certain degree
of immunosuppressive effect on both innate and acquired immune cells, and inflammatory stimulation may lead to the im-
pairment of the immunoregulatory properties of PDLSCs. However, current studies are mainly limited to in vitro cell tests
and lack in-depth studies on the immunomodulatory effects of PDLSCs in vivo. In vivo studies based on cell lineage trac-
ing and conditional gene knockout technology may become the main directions for future research.
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BUBRE B T Bt F 27 T G& R 5l AN
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I RO H i N R AR BRARL Y F R A U AR
o) oF Ji BT 40 B2 (periodontal ligament stem
cells, PDLSCs ) 1A Ay o 2 Ji] ZH 4L R A 1 5 i -
4iH . 2004 4F , Seo S5 URIESE T A i v £
RET 2 il (RP PDLSCs) BIAETE o IZ A MIIE A (LR TR
8] 78 57 1 41 fifd (mesenchymal stem cells , MSCs ) 3% [fi]
PR T I BAT 1) A A R A L A
PR AT 2 I AR TR R o T e AR A
T JEe S A e v i E AR, PDLSCs 1Y B 52 1]
TR AR B TR AR ZRR I g B A
PDLSCs 5 45 i 52922 200 B (%) FH B8 735 4 FH AN 98 34
BEX} T PDLSCs e 8 35 R 1 52 10

1 PDLSCs X G2 £ B B i8] 15

2009 4F , Wada %5/ H YA IE T PDLSCs KA
REP T RAPE . MR KB, PDLSCs — T EA 5
MSCs ZE LAY HFEE , RN KRGk EZH LM AL &
4N (major histocompatibility complex, MHC) II B
¥ BB S AR BEFA 5 53— Ji T, PDLSCs Al 41 4]
AN T ML B 4% 40 B (peripheral blood mononuclear
cells, PBMNCs ) HY$§ 51 . {5 /LY PBMNCs A 735 T
# % -y (interferon-vy, IFN-v ) , 1fij IFN-~ /3 i A] -
¥ PDLSCs % fb A= 1K K - B (transforming growth fac-
tor-B, TGF-B) | i 4f ifd = 4< Kl 7 (hepatocyte growth
factor, HGF ) A0W5| W 2, 3-XUIN A i -1 (indoleamine
2, 3-dioxygenase 1,1DO-1) S L2 b A s PR T 1Y
Riko DL K PIRD A LB SR, PDLSCs Al i
A0 B2 ik = A2 T ) PBMNCs 3858 . ITAESK ,
S 22 1 WIF 5T AIE 52 PDLSCs X 22 F 4 53 248 it 24 mf
RAR—E PR ST R AN Y 2R
P, 38— 2 TR A S AT PDLSCs Xof AN [R] 5 988 4 fifd (1) 5%
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1.1 PDLSCs *t Bl A %.7% 2m feL 6938 7

1.1.1  PDLSCs X} % 21k 21 it ( dendritic cells, DCs)
YIS DCs PRI BRI 70 22 B S8 4 s P 2
BE SR A5 44, S 2L 301 D) RE e ok 19 Bt e 2 41
it BT e PDLSCs 7 X} L2 DCs & 4% 4 28 311 il
YERT, HAR R LA A 28 DCs Bk 7 #9[ 4n CD8O
CD83.CD86 .CD40 ,CD1a,CD209 FI A2 1 41 il DR
¥t i Chuman leucocyte antigen-DR, HLA-DR) ] ) 2=
Ik, AR HEHT AR A0 B T 14 43 W A 98 RE T
40 Jifs A~ % -6 (interleukin-6, IL-6) f1 TGF-B i) &
WS, A, STRO-1+CD 146+ PDLSCs i 1] 3@ 1+ i
FRERDCs A2 A LM AR S Y E A
CD1b By 7K, P A DCs 1] T 40 i $2 52 i 2K bt
JRRE S

1.1.2  PDLSCs ¥ i br g i 855 vk 4 g
JE AN E ALY, Bz kLl A e A
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I3l T 55 40 W R 1R 2 5 R 1 v MR 20 i A 4R S A
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A TG R v R 20 AR A S0 S H AR
RS —TE B B DhRE ™™ . H AT/ 5 PDLSCs X
Hh PR 200 i 1 G g I YT A SC B 5 R 0 A G
Gy FAILE A R E— 2 A
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F| 7k — 541, B PDLSCs 18 3 % F W 2 o i Ak
(AR A T (i a0k 28 JR L 2 pg
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FH 5 5L 32 41 i (antigen presenting cell , APC) 3% Tf]
() B [R) R0 53 7 5 T 240 A 1 32 (4 A VR i
He o HIEHEANUARIS , B APC IR Ab B 52 338 44
TN, TN AE IR T R B AL AT E A K-
UK G Y APC 20 ML i T AR5 5 — 1%
SRR RS S A T MR TS A,
F PDLSCs it = A 25 1 40 g 1T 2831 )7 DR (human
leucocyte antigen- [I DR, HLA-II DR)F1'T 4 }g /7]
]38 43 1 (CD8O 1 CD86) 111 EL A 1% £ 33 J{ k1,
CD80 F1 CD86 MK FR ik (175 PDLSCs AN HA 4 T 4
JL B AR 3 Ak 0 55 A S O RE T, DT 2[R A S
& PDLSCs B A 5 & A S g2 HE v R

PDLSCs A XA fE g T 40 i 3241355 Ak 1) 3 ] )
PR, A T REE o LT JLFR AL U8 4% T 20 fg 3
B AT A AR, B RS AR ZE E2 (prostaglan-
din E2,PGE2) ik 7K : PGE2 /F Jy— Fh i1 2L 4
FEAY T, 25 0 T 240 M 14 5 o0 Ak RTRE O 4 i
R F B o0 ih o BF5E R, PGE2 A S 14 T 41 Jitg 2k BE
#£ PDLSCs ) Sy o 15 rh R EEH ZAE . B Ad IR
b 524K PDLSCs AT 3 a5 [ 8 PGE2 $ il T 41 Jfd 114 3%
A, TR S HE R AR E A SR A TR
Tet1/Tet2 /15 1Y DNA £ H AL . A EFR— 4 &
T Tet Z 1% 1) DNA 2% H L AL (Tetl I Tet2) 2 5
&35 PDLSCs F B2 P85 BE S5 . 24 Tetl Fll Tet2
PRI, DKK-1 58 R )5 30+ & A i K7 B Bk
fii DKK-1 iR I57KF-BEAIL, 530 WNT 15 5 38 2% 1
PTG >, A 2 PDLSCs 3K Fas Bt 4 (FasL) , 1
PDLSCs 223K ) FasL Al 3 o8 5 T 4 i e 1] Fas 45 &
P TN T, JE I A e M . FRAG
DCs B9 P JF 38 52 B8 77 - @i ay SCH # 31, STRO-1+
CD146+ PDLSCs il 1 ¥ ## DCs 9F 28 it = ZE 41 2141
BV AW 1 CD1b Y ZKSE , T DCs J0
] T 4 BB 22 B 2 pe JE , fF 1M 410 o T 4 Jp 14 e
21 i J) B 55 - L AE 2005 4 A BIFSE 2 B, MSCs
XoF T 240 J 345 5 (%) 49 1 1T 8 2 30 ek o8 24 L ) 40 45 e
TEGO/GI A B S TR ="', 1M PDLSCs
J& T MSCs H iy —Ff , Al it PDLSCs . 7] B i 1
] AL ) 400 T 40 A A . SR, X — I S
PDLSCs Xt T 20 g 98 1= /)5 SAE 458 M 1%, A7
et — 20 BRI LA BRI B o 4 T 200 B A 4 -
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6 7] 38 1k 50 TL-6 F1 IDO-1 A4 2 35 7K SE 8 2 T 41
POEREL B . FLARFRILN L85 1 T 201 (regu-
laroty T cell , Treg) (1 FLAZI AN P4 , T 1% B4 T 40

e, AT SR8 S s, A )32 Rl 2H 4R A 2
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1) 3 — B AR A, R W A g [A) AE A A7 B
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TR ) PRI G 28 o WL BIF 58 85 2R S <% [ S 4R
PDLSCs 55 B 4 ffg 235 52 05F, B 41 Ha i 3 56 . 70 1k
T R G Bk AR 0 A 3 A2 B I S R $ROR
PDLSCs £ 8 19 1 F2 AR W S 9 bk ¥4 45 55 2 1A
L AH G 43 F AL B 3R WA B T R 8 A S
PDLSCs Il R B H$E I FE 2252500 SR 1N, A
[ 52 , PDLSCs i 1] 38 52 77 104 TL-6 41 il B 20} 1% 4
T, AT 3G 38 B 40 A () 6 P i — AR fb i A P
XA RS WARK . DLW RH,
PDLSCs AN AT FEAIR 4 9% 40 Bt i e D 2 A2 RE ), 3B
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2 B U1 REREPE S0 AL AR 9 S HE S, TN A JE
VA AN R SR

2 RIEIEE T PDLSCs W) & 1A T 451

PDLSCs 1Y 62 8 15 G 7 5 4 200 A= 3 2
RABUIFHIE . WEFERM, R4 H 58 N 1% PDLSCs
Al R R G e T T RE R IR 4 5 PBMNCs
LR FR A, & P PDLSCs (ihPDLSCs ) 4111 il T 41 ity 3%
B VE T AR 8 T 1F % PDLSCs B i [ AIG , Hi &
CD4+CD25+FOXP3+Treg 43 14 F1 TL- 10 43 WA ) fiE
DL K %F Th17 B89 4346 F11 TL-17 43 0 B4 400 s 4 A 5
EREAR, DL B Rt — 5 S EURERAE T
(1) G 28 IO 225 2 AV S A 3% P RN B AR Y
{13788

1% 4 48 (reactive oxygen species , ROS) J& 77 .41
i AR Ao R e AR ) — S S BRI
Y, EEAEBAAY FARE SR E AR
S o b &Y ROS AI 3 308 19 5T . DNA S5 A4 ) K 4%
TFIO8005, 5 | Ak 40 e A A L B IR . A IR
R, A B R PDLSCs A R rbr 7 448 B iy 7
A 20 B - IR 0995 20 L Chuman promyelocytic
leukemia, HL-60D ) fifd N ROS 1Y 7= 4 , 4 7~ PDLSCs
T 3k 4 i ROS B Az Bt 1 24 35 fet e 2 JE 1 4L A
AU BRI, 2 Pg BE HHEHUY (Pe-PE) AL B
PDLSCs I ] i 3% | HL-60D Jfd ;N ROS (177 4 | 1%
JiYg ROS AN AT BE A0 2 2 Jil 2% 1) Al 2L R 3l 72
M) X A R B T R AR

Th17 HA i o R AE K2 N, I o8 1 B o K 45
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Y F , 10 Treg U0 AT A3 TL-10 F1 TGF-B 411 4 4
SN o Th17/Treg H A A9 2R PR TE 4 i 9 & A2k J it
B R HEEEEM ., Hr, RIE T PDLSCs ZM A
1 microRNA-155-5p A 1E [a] 4% Treg B JE A8, I 411
il Th17. BFFERMT, A AE FIBL AT B AR PDLSCs 4h ik
&1 microRNA-155-5p B3R 1K , i 111 52 Th17/Treg
P,

PDLSCs X . 055 4 A A £ 1) 30 15 4 FH R4 52 3]
RIEAKFBYFZM . —J5 T, R 1 PDLSCs X M2 %Y
FL 0 4 R A Ak i A R T IRAIG s 3 — i, 5 {a e
PDLSCs )M WA 1L , miR-143-3p 78 & P PDLSCs
RV ) H 0 P A v A R ] B0 PI3Ky () 3k, IF
i o 4 ) PI3K/AKT {55 1% 3 TG NF-kB 5512
HE M1 E WA R AR AL, R FE g8 . DL B
FRaE R, fd i PDLSCs A T 4 14 PDLSCs 7R
A AR S 0 e R T AR R RN AR g ), T
INIE BAE R 2 IR TT Rl 20 i

3 BEERE

PDLSCs AV H & B A ALK S g itk ik af
3 2 % 22 B G T8 20 B R VR R R S T T S e R 2R
R AT & A G e HE T 1 XUBS: , 40 il 5% 9 & A ke
P F A BV A o R DA R ML 9 it — 20 i B
A B T 5 4R PDLSCs W1l PR , Sk 5 3 2F Ji 1 28
() o e M PR SR R B AKHE . SR T, T
RF B R B, H i 2 00 S 5% 14 45 B A AR SF
4 S 30 B B, R = X AR IR BE T PDLSCs #u5 i
WRE S IR AT . B A0S R R ER AR
R SEEE T XA AR N RE S B i 20 LA 1Y) B
DIBER . TR, REMFFEIUESS, Glil \LepR . Axin2
S5 L PR ] SR N BR BE R X PDLSCs 1Y AT 5 bR
W UL, AR G A S R /N BT RE A R T 4
RN FREE T PDLSCs I S 88 1 Rk, X A5
FIWFFE 8 A T 510l .
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