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[Abstract] Platelets, small cell fragments in the blood that prevent bleeding, are closely associated with hemostasis
and thrombosis and play an important role in the inflammatory response. Periodontitis is a chronic inflammatory disease
caused by periodontopathogenic bacteria, resulting in local and systemic inflammatory responses that are associated with
many systemic diseases. In recent years, several animal and human studies have demonstrated the correlation between
periodontitis and platelets from three aspects: gingiva, and gingival crevicular fluid, and found that activated platelets
play a very important role in the development and progression of periodontitis. Porphyromonas gingivalis and inflammato-
ry mediators SI00A8/A9 activate platelets, which then combine with leukocytes to form platelet - leukocyte aggregates.
These aggregates can migrate into periodontal tissue, producing proinflammatory cytokines, thereby promoting the devel-
opment and progression of periodontitis. Available studies also suggest that initial periodontal therapy reduces platelet
activation and platelet — leukocyte aggregate formation, which may reduce the risk of cardiovascular diseases (CVDs) in
patients with periodontitis. Additionally, studies found that antiplatelet drugs can inhibit periodontal inflammation and
promote periodontal tissue repair and that P. gingivalis-induced expression of CD40L on platelets may be an important

mediator between periodontitis and CVD. These reports suggest that platelets can serve as novel therapeutic targets for the
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treatment of periodontitis. This review aims to discuss the current literature on the correlation and interaction mechanisms between
periodontitis and platelets.

[Key words] periodontitis; platelets; platelet indices; platelet activation; platelet-leukocyte aggregates; inflamma-
tion; periodontopathogenic bacteria; cardiovascular disease
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P. g: Porphyromonas gingivalis; LPS : lipopolysaccharide ; RAGE : the receptor of advanced glycation endproducts; Cde42: cell division cycle 42;

PARs : protease-activated receptors ; PSG-1 : P-selectin glycoprotein ligand-1; NETs: neutrophil extracellular traps

Figure 1  Potential mechanisms of platelet involvement in the development and progression of periodontitis

B /MRS SRR R A FUR S AT RERL ]

3 FREMETAEELNMIRFELERZE
WK, 5 T 5 0 ik o7 P B G 4 B R
JiE AR AE ) 4N C 2 45 H (C-reaction protein, CRP) fiY)
TRES . Arvanitidis 55005 25 01 5 J&] 48 A EAT
OF JE T S B EF R0 R 8 R BE A i) B B
o7 9 i 2 G, X K B CD62P (CD62P 7 i L
J& B /N AR PN B A 2 T 3R Gk L A S A S
TX S A D A0 b B ) KRR AR, 1L/ INHR - 1 40 i 2R
B YHIE IR o Laky 55 AF 5T 3 B 2F i B Al A
I ] i R PR R ek /D ZF S 58 B /A T A Y AR

JE , X AT RE IR 2D O J i RR AR At A DG A 1 X
W 5 38 40 AT T /MR (9 RNA 75 i, R IR 47 Jl iR
T F R 98 B8 Y I/ B RNA & & i TR T 4
(/B RNA 55 a8, A S i /DNl i) 52 1 A e
58 ) o Zhan FFUIXE 59 4] GAgP £ HEAT UK A
G973 H e 2 & HRIZ TR (probing depth, PD) |
fft & 3t 2k (attachment loss , AL) Fl H [l 45 %% (bleed-
ing index , BI) Jf- 4 Il i /)N # 46 %5 i A8 4k, %2 30 2F &
IRYT A MPV 25718 0F B MPV (9 T+ 5 BLRY R
MEAS IR L. ERMRERY, F RG]



AREEMIpTE 2024F 128 $32% 128
- 988 - Journal of Prevention and Treatment for Stomatological Diseases, Dec. 2024, Vol.32 No.12 http://www.kqjbfz.com

WeeAER 1ML /N A 2 I A R L /I i B T A AR B O L
i ati /Nl - 0 2R S 0 R e b 1R B AL )

4 I /INGRE 4 HD I 24 ) Xt SE 06 1 IF B R R R T

REAE T 58 R W] T M/ Al 5 28 B R B AH G
PE, JF B AL AT 7 B, A B0 il RIS A TE
F IR KA R S h A o BB R PE A R
IR A 410 i 245 40 T B 38 3 55 )N R
MRS ZF Ji 58 77 AR AR A T

PRG54 508 55 30 1 2 J) 4 1 /0N B 40 i) et
FH /N A 37 A A0 i 245 CBR] ) DC AR Stk A% 75 ) 16 7
Ja B, /N U 2 i A (cemento enamel junction,
CEJ) 5 2 Uil T B o I 35 4 e, O HL T 18 2% o /D>
/N - 140 SRS R . X R BT i /Al i Ak
050 245 4 CBAT ) DT AR, U4 H ) B 18 e A1 il /s Al
ALK WU 2 T R E o T B B BIL ) 40 45 5
M A 3K o 13 b W SIS e i /IS W 245 ) R 005 R A1 4%
JEFRE YA p -selectin ,CD40 3Z 1K (A LU 7 ) %
IR IR BIE N K AR B D Re e T B R D AR AR Ry — A
C RN 72T I D | 72 T AR | A S 2
A —THUBIF 5 ¢ B B ] DT bR 5 S8 A% 7R BB v g
% U 55 2 O R TR i /N B 1 3R AR AR O
(BT /N 3% A 4 o) 245 00 %k 2 ) 5 A I BIL A
W WA A, HARDCHE SR 30 Rt A Je A1 5 i
2 9 Wi PR 52 38 28 WE TR T AL I /N Al 24 W T
0 2 J5] S RE AL O TR 2R AUB S ]

5 M/MRATEERFEAXRE CME KRR Z B E

SN TE Bl JoK o5 A A8 Ak 1 S BIL ) oA R
YER, FRRWIN NS CVD I R RA K. Assinger
S LS ICER 26 191 2 i 4 S5 A R 19 19 £ N 1 4
W 5% 2F &l 9o ot il B ik 2k 3R 4R AT 187 (Actinobacillus
actinomycetemcomitans, A.a) Fl P.g %} CD40L 3 ik 19
S, KB P.g i@ i Toll #3714 2 (toll-like receptor
2, TLR2) Fil TLR-4 5 3 A IfiL/Miz | CDAOL (g K 3k
1M} CDAOL 2 J 32 & CDA40 2 1fil 45 3 5t % A i % 1Y
HEL R /MR CDAOL %5 5 N B¢
20 M B S E BN, B R Sl MR R R, R — 4R
R A= B, B R A DR 7, LA K 58 i 22 b 2t f 52
AN R DR v i | N STl D GRS
W], CDAOL nJ AE J2& B He A 13 % P A = 228 300 A
T, H CDAOL & B B A2 N 2 M e ik 25 5 ik

(acute coronary syndrome, ACS) F1 2= i (g i il
T B, R O R 5 A/ AR _E CD4OL Y
FIRT e R 5 CVD Z IRl 47 ot .

L AE7 A I A T A 2 2l ok o A A 1 — A
YA, Chen 55 H] P.g T4k ¥ A 4= 1, & )i FH PFA-
100 7E 1= 57 U) 7% A5 D S 1 /8 A il 4 08 T8 0, &
B P.g AT LI I8 B (5 518 R ST I /N, AT
B /N LR TE R BE o Lee 5511 1 5 200 i
RNA U FF 43 M7 H 4 1 11 431 fele B 5238 % 1 10 491
Jil 98 B 8 /B S L R BRAE F A 4 B
T 1M AH G Y BE PRV Sk Bl DL RS REE R
JEl JRARTE T A 4TRSS R 2 ko A B A ) R

Androsz-Kowalska 2552 X £ 55 £ 56800 1) 18
PEZF Ji 5 58 AT 28 o) RN MM 2 i A A, 2 3 PD
il & it 25 7K “F (clinical attachment level, CAL) 5
MPV 2Z [B] A7 FE B 55 IEAH G, iX R B PD A1 CAL 576
O R I MPV 22 [R5 AH G

IF Ji 9 AT S B /AR - AR SR S W IR R
HALO AP h W3 7z, AR
ek Lo A8 1) I /N - 1 A R W K T v T B
NP HdREZ IR E ML, ACS B h &
A0 Y /MR - A0 B R A L [RRE, S5k
O TG g ZHAR L, ACS 5018 M 5 Ik 25 5 AiE ( chron-
ic coronary syndrome , CCS) 3 (1) IfiL /)N - 542 4 ifd
RAKFR . P, /M- 1 40 i 53R 5 W A ]
RESZ A i 48 5 CVD Z | (4 it , {H ¥ 7 19 9 B4R
PR HLAATS E— 2D 5T

DL b 58 Ml ZN AR CD4OL 3 35 | F JB % A it
/AR A B 2 e 28 e O i SR MPY A
KA LA R /INAR - 11 20 L 3R 5 W 4 A D7 T TE ]
TR R 4 5 CVD Z M B E R R .

6 N 4

RSk 1 2 W RIG RATE 5 DA IR 2 R R 9 YAk
3AS T EER T /NS S R VIA G .
BURTE P.g MR ) H -, RAE F S100A8/A9 5]
& I /N TS AL I 55 A B S 5 T8 B /MR - 1140 i
REW, /M- ARG SS 5 F Ag g A
LU B BEIR IR 5 CVD R AU G . F
JE LRI YT RBL L /N S Ak 25 9036 T TR BT I/
B - 1 40 3R A 8 i/ o BRI i /N A T R
— AN R E TR XA T 5%
TG TT , 1 ] BE AR CVD o KUK . (AT 7 3k i
(0 53 F AW Bl A PR AT 5 Sk il R 1ft /)N B AE



AREEMBTE 2024F 128 $£32% £ 128
Journal of Prevention and Treatment for Stomatological Diseases, Dec. 2024, Vol.32 No.12 http://www.kqjbfz.com - 989 -

25 JE 9 R CVD i il ELRAE JHFIALED , A i R A
REPIGIT K CVD HY TR $ At 3 B4 =

[Author contributions] Zhang YT, Cheng R conceptualized and
wrote the article. Mi ZQ, Ren XY conceptualized and reviewed the arti-

cle. All authors read and approved the final manuscript as submitted.

&% 3k

[1]  Zhao X, Alibhai D, Walsh TG, et al. Highly efficient platelet gen-
eration in lung vasculature reproduced by microfluidics [J]. Nat
Commun, 2023, 14(1): 4026. doi: 10.1038/s41467-023-39598-9.

[2]  Mandel J, Casari M, Stepanyan M, et al. Beyond hemostasis: plate-
let innate immune interactions and thromboinflammation [J]. Int J
Mol Sei, 2022, 23(7): 3868. doi: 10.3390/ijms23073868.

[3]  Dehghani T, Panitch A. Endothelial cells, neutrophils and plate-
lets: getting to the bottom of an inflammatory triangle [J]. Open Bi-
ol, 2020, 10(10): 200161. doi: 10.1098/rsob.200161.

[4]  Lundmark A, Hu YOO, Huss M, et al. Identification of salivary mi-
crobiota and its association with host inflammatory mediators in
periodontitis [J]. Front Cell Infect Microbiol, 2019, 9: 216. doi:
10.3389/fcimb.2019.00216.

[5]  Vitkov L, Mufioz LE, Knopf ], et al. Connection between periodon-
titis-induced low-grade endotoxemia and systemic diseases: neu-
trophils as protagonists and targets [J]. Int J Mol Sci, 2021, 22(9):
4647. doi: 10.3390/ijms22094647.

[6] Ludwig N, Hilger A, Zarbock A, et al. Platelets at the crossroads
of pro-inflammatory and resolution pathways during inflammation
[J]. Cells, 2022, 11(12): 1957. doi: 10.3390/cells11121957.

[7]1  Khodadi E. Platelet function in cardiovascular disease: activation
of molecules and activation by molecules [J]. Cardiovasc Toxicol,
2020, 20(1): 1-10. doi: 10.1007/s12012-019-09555-4.

[8]  Zhang J, Wang X, Lu R, et al. Preliminary study on the involve-
ment of platelets in mouse experimental periodontitis [J]. J Dent
Sci, 2022, 17(4): 1494-1500. doi: 10.1016/j.jds.2022.04.023.

[9] Silva NLC, Motta NAV, Soares MA, et al. Periodontal status, vas-
cular reactivity, and platelet aggregation changes in rats submitted
to hypercholesterolemic diet and periodontitis [J]. J Periodontal
Res, 2020, 55(3): 453-463. doi: 10.1111/jre.12730.

[10] Zhan Y, Lu R, Meng H, et al. Platelets as inflammatory mediators
in a murine model of periodontitis [J]. ] Clin Periodontol, 2020, 47
(5): 572-582. doi: 10.1111/jcpe.13265.

[11] Papapanagiotou D, Nicu EA, Bizzarro S, et al. Periodontitis is asso-
ciated with platelet activation [J]. Atherosclerosis, 2009, 202(2):
605-611. doi: 10.1016/j.atherosclerosis.2008.05.035.

[12] Zhan Y, Lu R, Meng H, et al. Platelet activation and platelet-leu-
kocyte interaction in generalized aggressive periodontitis [J]. J
Leukoc Biol, 2016, 100(5): 1155-1166. doi: 10.1189/jlb.4A1115-
526RR.

[13] Zhang J, Li W, Lu H, et al. Interactions of periodontal pathogens
with platelets in the gingival crevicular fluid of patients with peri-
odontitis [J]. J Clin Periodontol, 2022, 49(9): 922 - 931. doi:
10.1111/jepe.13683.

[14] Korniluk A, Koper-Lenkiewicz OM, Kamifnska J, et al. Mean plate-

let volume (MPV): new perspectives for an old marker in the

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

course and prognosis of inflammatory conditions [J]. Mediators In-
flamm, 2019, 2019: 9213074. doi: 10.1155/2019/9213074.
Ustaoglu G, Erdal E, Inamir M. Does periodontitis affect mean
platelet volume(MPV) and plateleterit (PCT) levels in healthy
adults? [J]. Rev Assoc Med Bras(1992), 2020, 66(2): 133-138. doi:
10.1590/1806-9282.66.2.133.

Mutthineni RB, Ramishetty A, Gojja P, et al. Platelet indices be a
new biomarker for periodontal disease [J]. Contemp Clin Dent,
2021, 12(3): 289-293. doi: 10.4103/ced.ced_461_20.

Zhan Y, Lu R, Meng H, et al. The role of platelets in inflammatory
immune responses in generalized aggressive periodontitis [J]. J
Clin Periodontol, 2017, 44(2): 150-157. doi: 10.1111/jcpe.12657.
Wang X, Meng H, Xu L, et al. Mean platelet volume as an inflam-
matory marker in patients with severe periodontitis [J]. Platelets,
2015, 26(1): 67-71. doi: 10.3109/09537104.2013.875137.
Pitchford S, Pan D, Welch HC. Platelets in neutrophil recruitment
to sites of inflammation [J]. Curr Opin Hematol, 2017, 24(1): 23-
31. doi: 10.1097/MOH.0000000000000297.

Almisan O, Leucuta DC, Hedesiu M. Blood cell count inflamma-
tory markers as prognostic indicators of periodontitis: a systematic
review and meta-analysis [J]. J Pers Med, 2022, 12(6): 992. doi:
10.3390/jpm12060992.

Acharya AB, Shetty IP, Jain S, et al. Neutrophil-to-lymphocyte ra-
tio and platelet-to-lymphocyte ratio in chronic periodontitis before
and after nonsurgical therapy [J]. J Indian Soc Periodontol, 2019,
23(5): 419-423. doi: 10.4103/jisp.jisp_622_18.

Lu R, Li W, Wang X, et al. Elevated neutrophil-to-lymphocyte ra-
tio but not platelet-to-lymphocyte ratio is associated with general-
ized aggressive periodontitis in a Chinese population [J]. J Peri-
odontol, 2021, 92(4): 507-513. doi: 10.1002/JPER.20-0282.

Park S, Kim I, Han S], et al. Oral Porphyromonas gingivalis infection
affects intestinal microbiota and promotes atherosclerosis [J]. J Clin
Periodontol,2023,50(11): 1553-1567. doi: 10.1111/jcpe.13864.

Jia S, Li X, Du Q. Host insulin resistance caused by Porphyromon-
as gingivalis-review of recent progresses [J]. Front Cell Infect Mi-
crobiol, 2023, 13: 1209381. doi: 10.3389/fcimb.2023.1209381.

Li S, Zhang D, Lu K, et al. Activation of calcium signaling in hu-
man gingival fibroblasts by recombinant Porphyromonas gingivalis
RgpB protein [J]. Eur J Oral Sci, 2019, 127(4): 287 -293. doi:
10.1111/e0s.12622.

Bender M, Palankar R. Platelet shape changes during thrombus
formation: role of actin - based protrusions [J]. Hamostaseologie,
2021, 41(1): 14-21. doi: 10.1055/a-1325-0993.

Duan X, Perveen R, Dandamudi A, et al. Pharmacologic targeting
of Cdc42 GTPase by a small molecule Cdc42 activity-specific in-
hibitor prevents platelet activation and thrombosis [J]. Sci Rep,
2021, 11(1): 13170. doi: 10.1038/s41598-021-92654-6.

Senini V, Amara U, Paul M, et al. Porphyromonas gingivalis lipo-
polysaccharide activates platelet Cdc42 and promotes platelet
spreading and thrombosis [J]. J Periodontol, 2019, 90(11): 1336-
1345. doi: 10.1002/JPER.18-0596.

Li YY, Cai Q, Li BS, et al. The effect of Porphyromonas gingivalis
lipopolysaccharide on the pyroptosis of gingival fibroblasts [J]. In-
flammation, 2021, 44(3): 846-858. doi: 10.1007 /510753 - 020 -



* 990 -

AR & B ia

224 128 #32E F 128

Journal of Prevention and Treatment for Stomatological Diseases, Dec. 2024, Vol.32 No.12  http://www.kqjbfz.com

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

01379-7.

Whitaker EJ, Darcey CD, Somerset SM. Aggregation of human
platelets by Tannerella forsythia [J]. Contemp Clin Dent, 2022, 13
(2): 135-139. doi: 10.4103/ced.ced_656_20.

Gao HY, Meng HX, Hou JX. SI00A8/A9 and periodontal inflam-
matory diseases [J]. Chin J Stomatol, 2020, 55(9): 679 -684. doi:
10.3760/cma.j.cn112144-20191210-00445.

Agarwal S, Saha S, Ghosh R, et al. Elevated glycosylation of CD36
in platelets is a risk factor for oxLDL-mediated platelet activation
in type 2 diabetes [J]. FEBS J, 2024, 291(2): 376 - 391. doi:
10.1111/febs.16976.

Recabarren-Leiva D, Burgos CF, Herndandez B, et al. Effects of the
age/rage axis in the platelet activation [J]. Int J Biol Macromol,
2021, 166: 1149-1161. doi: 10.1016/j.ijbiomac.2020.10.270.

Foy BH, Sundt TM, Carlson JCT, et al. Human acute inflammatory
recovery is defined by co-regulatory dynamics of white blood cell
and platelet populations [J]. Nat Commun, 2022, 13(1): 4705. doi:
10.1038/s41467-022-32222-2.

Chen Q, Yang H, Li Y, et al. Effects of yak skin gelatin on platelet
activation [J]. Food Funct, 2019, 10(6): 3379-3385. doi: 10.1039/
¢8f002513d.

Chang Y, Hsia CW, Huang WC, et al. Myricetin as a promising in-
hibitor of platelet fibrinogen receptor in humans [J]. Heliyon,
2023, 9(10): €20286. doi: 10.1016/j.heliyon.2023.e20286.

Yu M, Xiao G, Han L, et al. QiShen YiQi and its components at-
tenuate acute thromboembolic stroke and carotid thrombosis by in-
hibition of CD62P/PSGL-1-mediated platelet-leukocyte aggregate
formation [J]. Biomed Pharmacother, 2023, 160: 114323. doi:
10.1016/j.biopha.2023.114323.

Chen WA, Fletcher HM, Payne KJ, et al. Platelet and neutrophil re-
sponses to Porphyromonas gingivalis in human whole blood [J].
Mol Oral Microbiol, 2021, 36(3): 202 - 213. doi: 10.1111 /
omi.12336.

Shankar S, Manjunath S, Alqahtani SM, et al. Variations of serum
CRP levels in periodontal health and diseases: a clinico-biochemi-
cal study [J]. Diagnostics(Basel), 2023, 13(15): 2483. doi: 10.3390/
diagnostics13152483.

Arvanitidis E, Bizzarro S, Alvarez Rodriguez E, et al. Reduced
platelet hyper-reactivity and platelet -leukocyte aggregation after
periodontal therapy [J]. Thromb J, 2017, 15: 5. doi: 10.1186/
$12959-016-0125-x.

Laky M, Anscheringer I, Wolschner L, et al. Periodontal treatment
limits platelet activation in patients with periodontitis-a controlled-
randomized intervention trial [J]. J Clin Periodontol, 2018, 45(9):
1090-1097. doi: 10.1111/jepe.12980.

Coimbra LS, Rossa C Jr, Guimardes MR, et al. Influence of anti-
platelet drugs in the pathogenesis of experimental periodontitis
and periodontal repair in rats [J]. J Periodontol, 2011, 82(5): 767-
777. doi: 10.1902/jop.2010.100555.

Lieschke F, Zheng Y, Schaefer JH, et al. Measurement of platelet
function in an experimental stroke model with aspirin and clopido-
grel treatment [J]. Front Neurol, 2020, 11: 85. doi: 10.3389/
fneur.2020.00085.

Shi Y, Zhang R, Da N, et al. Aspirin loaded extracellular vesicles

inhibit inflammation of macrophages via switching metabolic phe-

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

notype in periodontitis [J]. Biochem Biophys Res Commun, 2023,
667: 25-33. doi: 10.1016/j.bbrc.2023.05.024.
Assinger A, Laky M, Badrnya S, et al. Periodontopathogens induce
expression of CD40L on human platelets via TLR2 and TLR4 [J].
Thromb Res, 2012, 130(3): €73 - €78. doi: 10.1016 / j.
thromres.2012.04.017.
Daub S, Lutgens E, Miinzel T, et al. CD40/CD40L and related sig-
naling pathways in cardiovascular health and disease-the pros and
cons for cardioprotection [J]. Int J Mol Sei, 2020, 21(22): 8533.
doi: 10.3390/ijms21228533.
Cognasse F, Duchez AC, Audoux E, et al. Platelets as key factors
in inflammation: focus on CD40L/CD40 [J]. Front Immunol, 2022,
13: 825892. doi: 10.3389/fimmu.2022.825892.
Shami A, Edsfeldt A, Bengtsson E, et al. Soluble CD40 levels in
plasma are associated with cardiovascular disease and in carotid
plaques with a vulnerable phenotype [J]. J Stroke, 2021, 23(3): 367
-376. doi: 10.5853/j0s.2021.00178.
Zhu L, Zhang C, Mao G, et al. Serum CD40L, ST2, IL-6, and CRP
serving as biomarkers for acute coronary syndrome [J]. EurJ
Inflamma, 2022, 20. doi: 10.1177/20587392211051115.
Chen WA, Fletcher HM, Gheorghe JD, et al. Platelet plug forma-
tion in whole blood is enhanced in the presence of Porphyromonas
gingivalis [J]. Mol Oral Microbiol, 2020, 35(6): 251 - 259. doi:
10.1111/0mi.12314.
Lee H, Joo JY, Kang J, et al. Single-cell analysis of platelets from
patients with periodontitis and diabetes [J]. Res Pract Thromb
Haemost, 2023, 7(2): 100099. doi: 10.1016/j.rpth.2023.100099.
Androsz-Kowalska O, Jankowski K, Rymarczyk Z, et al. Correla-
tion between clinical parameters of periodontal disease and mean
platelet volume in patients with coronary artery disease: a pilot
study [J]. Kardiol Pol, 2013, 71(6): 600 - 605. doi: 10.5603 /
KP.2013.0124.
Schulte C, Pieper L, Frye M, et al. Antiplatelet drugs do not pro-
tect from platelet-leukocyte aggregation in coronary artery disease
[J]. J Thromb Haemost, 2023, 22(2): 553 -557. doi: 10.1016/].
jtha.2023.04.041.
Cohen Arazi H, Chirino D, Costabel JP, et al. Leuko-platelet index
predicts thrombotic events in patients with acute coronary syn-
drome [J]. Int J Cardiol, 2021, 328: 29 -34. doi: 10.1016/}j. ij-
card.2020.11.076.

(%8

Open Access

This article is licensed under a Creative Commons

Attribution 4.0 International License.
Copyright © 2024 by Editorial Department of Journal of

Prevention and Treatment for Stomatological Diseases






