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Abstract

Objective: To investigate the effect of a postbiotic toothpaste on the oral microbiota of healthy
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people. Methods: A total of 30 oral health individuals were enrolled, and saliva was collected before
(0 day) and 30 days after 30 days (30 days) of toothpaste, and PLI and CAT values were measured,
and 16S rDNA sequencing was performed to analyze the differences in microbial community struc-
ture and diversity between the two groups. Results: Compared with the before use, the PLI value
and CAT value were significantly reduced after using toothpaste (P < 0.0001). The dominant bacte-
ria in the oral microbiota were basically the same before and after the use of toothpaste, but there
were differences in relative abundance. Compared with the before use, the alpha diversity index
Ace and Chao were significantly decreased after using toothpaste (P < 0.0001). The results of PCA
analysis showed that the differences in oral microbiota composition before and after toothpaste use
were mainly caused by Capnocytophaga and Gemella. Conclusion: This postbiotic toothpaste can
effectively reduce dental plaque, reduce the risk of caries, and regulate the oral microecology.
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2.2. SEEEETT

IR HEARHEGIN 30 2 DR ETE . TESE 0 KAIES 30 FoRAEMEMFEA, HE1T 16S tDNA
P54, AN PLI AR CAT (8. SCIGHAMRE], S2alas 0 48— R SL 30 8 5 RARHER B TRl . fR4E
WS/T326-2010 (A B IPANY [25123K, BRI 2 REIF, FEMEHERNEERKE 1 om, &XEIF
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2.3. MR

FEGGR . RIS GBI T R A IR A A, E) BRI R(TePe A5, 3£ H).
CAT XA &AL X KA R AR AR, FH).

FER R AERED. SEEHE . iR R. RSB I AR B S E R A
ALY B 20% Lactobacilli sp. BZ RIFTEHY) . WEIR 445, Hl. /K. 2FgeR. R, BER. 4%
. LS Biflg. TR, TR, bR, UKE.

2.4. EERHEABIRER 16S rDNA JFE ST

R E TR ORI AT 14 HARMEHPIAZR, RWET 2h Rt e, RIOARIE . RER, M7
SRR RS, FERER] 4 ml MERAEARSS, WilfFhr%s B T-20° CUKFE R

WMEYR% b2 75 AR R A BRA F], SR SRS 3 D' 16 FE TH R B IR W B I Hh Kk A AR R AN 4l P Ao
W, KO EERE 16SDNA ) V3-V4 XIEEAT I, AT 5175109 338F (5°-ACTCCTACGG-
GAGGCAGCAG-3"), 806R (5-GGACTACHVGGGTWTCTAAT-3"), ¥ PCR 74 QuantiFluor™-ST # %
WG E B R (Promega A 7)) BHATRL I 2 &, XTI 745 A Flash1.2.11
(https://ccb.jhu.edu/software/FLASH/index.shtml)#E4T pair-end XU /5 51 HE 4%, % 4% KI5 index 58
VLS BRI A ROF 8, #7098, ¥ s iR Clean data HT /5 M 77 .

Bt reads 2 B Bk MG HPHE AL Tags, H Qiimel.9.1 (http://giime.org/install/index.htm1)#% 97%HI+H
UEEK: Tags FE2 M5 4 25 570 (Operational taxonomic units, OTU), #XJ5 ] RDP Classifier2.13

(https://sourceforge.net/projects/rdp-classifier/)¥; OTU J¥*51] 55 Greengenes F1 RDP %4 [ i#E47 EL Xt A4 A R

1) % f Mothurl.30.2 (https://www.mothur.org/wiki/Download_mothur) ] summary, single #4417 alpha %
FEPESHT, #3%) Chaow Ace. Shannon. Simpson #6%(: 2) HI Mothur1.30.2
(https://www.mothur.org/wiki/Download_mothur) ¥ f\] metastats v & AT AT, I ek A I i
HFERMTED] BT LA AE AN 22 4 ; 3) A Qiimel.9.1 (hitp:/giime.org/install/index.html) it
5 Beta ZREMEBERIAERE, H RES 3.3.1 34T PCA 70#r, Hor— A mfRE—FeM, BN SR T
=AY, PR R TR R B R, BH P AN i RGO PR T R R
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2.5. EIBHE#i(plaque index, PLI)IE4y

AR SR BEFE 7R R, TE AP S FH o Skl 1 s v i S R U AT R B, SRIGRE A
BAECUFH, FEARE 2 ANFH, R SimAEm. 07 R A S =AMl &
BCF W 7 2 N AL Z AR L 6, AN NS NI I8 4 2 R LASZ RS F 40

o batE: 0= dRZGXLHBE; 1= ERGXIF A HEMERE, RSN, & RIS ]
DWFRBE; 2= TEARZRECARTH O] WA 2 B, HAE AT 1/2 4bs 3= 7EERSELAN I ] WL &5 & R B,
P T 172 Abs 4 = SRV A BERG X AR TG W 2 s 5= SRVA A BIERZR X K A0 T A K e .

2.6. hERIEEKIEIRNIE (caries activity test, CAT)

FH & FH R B A 2 R 4 1 i b — ) R Ja P B #0173 IR AR B VR A R J5 . BRSO 1 ml (1)
CAT R+, #£25), B 1 min, 2 h WIEA 37CHEEMFEIE 48 h J5lE pHE. £ 48 h ¥59%, W
PRI B AR ST, A R TR R B RERE P IR, BE IR IR pH AE SRR A P AR B R B, YR
AFERE,  ShRdE AR EL A AT VRN

CAT ff: 0 (WEWAKSE, pH1E 5.8~7.2, Bt N#ith). 1.0 (WG, pHEN 5.4+0.3, ). 2.0
(W& EME, pHAE 4.7+0.3, #ek(0). 3.0 (WG, pHE <44, #(0).

2.7. Gt Ak

i ] Origin 2021 X S2Ek4h BHEATGi it 24041, ] Wilcoxon 55 FRIGH LA G 2B C A Bl )5
) PLI{&. CAT fHAZLIEN, PAP<0.05 NEREFS ¥R .
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Figure 1. Box plots of two groups of PLI values
& 1. #4A PLI EFELZE

Silness A1 Loe £ 1964 42 H} B B4 KL (PLY) HUME[26], ARSI 4 1 51 B A4 J5E P00 20 110 AN AR 3 1 K 72
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g AIE sy, T PR D AR GO & 2 FR PR ROR . &llle, 30 A & 83 8 i d)FfE
FI 8 J5(30 d)J PLI #1845 % 3.380 1 2.233, PLIfEHZEMAK, P<0.0001 (& 1), BBZE4CF B
ReA k> BB

3.2. CAT {&

Cariostat i 7y &AL & H AR S35 T 20 thad 70 AT R 0EE KBS VAl TR, JF J 23 J i e il
F R BER=IREE S, BT E M USSR IEERVE27], TV EE R B, BA R E e thm. EEMN
U HERA L S AR R S GE, 30 ALK A A B R (0 d)AVE 8 J5 (30 d) ) CAT 94E 5378 1.8 Hl
0.867, CAT fHEZEFFK, P<0.0001 (¥ 2), SHHZIGAI0A B ReA R RARERD VR, PR s T Bt .
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Figure 2. Box plots of two groups of CAT values
2. WA CAT HFELE

3.3.16S rDNA JIFZR

JEIEXF 16S rDNA 1) V3-V4 XA TIT, 20817 50138 AR UL R AR P 5 =& B, T RA3R
BIREAEA A YL BN 25 A6 PRI B 28] Z IR I 92 N T s s B SE MBI 929

3.3.1. OTU BN

30d

Figure 3. Venn plot analysis of the number of OTUs in two groups
3. PH4H OTU #ER) Venn E5347
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VR FEAS T BE AT 16S tDNA M, 753 2145 307 41 1,635,960 2% o 37511 97% A #E41T OTU
K, HAGE 461 4> OTU. Venn EI(El 3)B7R, [FBAZETMAHEIO d)s J5(30 d)) OTUs Jy 448, ffiH
B AN 11 A, AR S R 2 A, SEAE 8 I 32 3 Dl 1 Ak T A AL

3.3.2. EHEFARFENFERE
FETTKT, BT ) J5(30 d)FIRFART1359: 2 IE B T ](Proteobacteria, 0 d: 31%, 30 d: 33%)-

JEBER ] (Firmicutes, 0 d: 30%, 30 d: 28%)~ A1 ](Bacteroidetes, 0 d: 24%, 30 d: 26%)~ AT 5[ 1(Fuso-
bacteria, 0 d: 7%, 30 d: 8%)F1HLL 5 [ J(Actinobacteria, 0 d: 5%, 30 d: 3%) (8 4); A FEELI N HRER
(Streptococcus, 0 d: 22%, 30 d: 14%). & K J&(Prevotella, 0 d: 12%, 30 d: 19%). %5 & J& (Neisseria, 0 d:
15%, 30 d: 15%). W& ML % J& (Haemophilus, 0 d: 12%, 30 d: 16%)FIR T & J& (Fusobacterium, 0 d: 6%, 30 d:
7%) (& 5). BT I1E R ERFE Stk EER HE o tebr . (TR EE, SEEINHAETAILAEE
TR .
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Figure 4. Distribution of dominant Phylam in two groups (legend labeled in proportion from bottom to top)
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Figure 5. Distribution of dominant Genus in two groups (legend labeled in proportion from bottom to top)
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3.3.3. Alpha ZHME ST

KH Ace F6%U. Chao 4541 Simpson $5%(fll Shannon FEEKMEREE 1 Alpha ZFEM: . Ace 82U Chao
SRHURRAG TR OTU B H, JLMMRS, W OTU $H %, Simpson THHEGHIA KM — B i
SRR T 45 BB A PR HUR T 1R — FR IR, 24 Simpson HE3L ETFI, JEm B A i 2 REE SIS
Shannon FHHUL — M5 A T WU & A B 9 2 FEPERR S, Shannon SHEUERL K, FoRBEE TR £
PEVERLRS . 2850007 (H 1), MG 0 Ace THHORT Chao RL{E 1) 2 (S THAHT(P < 0.0001), M
G, 2R ORI E R R T, S5 3 AR, SRR F I RE T S8
H BN 2E 5 o Shannon TEHUE R W, Simpson f¥U(H 7F, (HIAR R %P> 0.05), VLI F ),
TR R 2 T AR

Table 1. Alpha diversity index of two groups
7 1. PBYEHY Alpha ZAFMEIEHER

HT Ace Chao Shannon Simpson
0d 430.60 +75.06 418.62 £59.65 3.25+0.35 0.10£0.04
30d 341.10 £ 60.53 329.57 £ 60.82 3.11+0.34 0.10+0.03
P 3.70E-6 6.49E-7 0.09 0.42

3.3.4. Beta SRS

PCA on Genus level
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Figure 6. PCA analysis of two groups
6. FHLEK) PCA SHT[E

N TG TR B S D RS AL, BATHEAT T PCA 73 #. & 6 R, PCA 92 DL
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S b 12.54%H0 8.44%. R EHT, SEE DBEREMEERER, HBEBOVER: THTES,
SREF DEEE L BT — 8 &R BB E 0 S TR 2 e ) 3 B TR R S AR 4
MU (Capnocytophaga)~ ¥l 5. Wi 18 (Saccharimonadales)~ F & ¥ U1 (Selenomonas) ZE 3K TF (Gemella)~
Wit 487X 77 i (Abiotrophia) 5 »

4. &g

FE I A RREWT 705 N U, T4 b IS R(CEFS) LR AR AL W 45 Jm AL e ilor, ©2eqE N
HE BT B, BT T 14 55 U O A TR 53R 7 [30] [31]. 1XLeJa AR e FEA MR i) 2 2B R, A
I REBE A AR BE DR TR A T4, 3 R I T 10 Jls i R ) S 35 R PP E D, AR D s P B R I T ER
BRI T A0 R B AT e o AHR, SR AR TT BN IS TR RS M T AR AR R A PR . D, JRATTHHE S 30
YRS, HEEFHEA T E 30 RE, FATKIEREE DEE) PLIEAM CAT EMHET1EH
AR MR, UIWNRJE RO B A RUERR T BB, PRAREERE TGRS 4 O e A AU A
Lin /5 NARBFFE A R L, e AT B8 K ¥ 2 S (Ligilactobacillus salivarius subsp. Salicinius) AP-32 F12K
TESFATE R TR AN ET-66 3@ 42 b IgA. TGF-beta A1 IL-10 JE K (224K, I8/0 169 B
W AR T B BK B (Streptococcus mutans) B, 3850 11 s R AN 909% 77(32]. A AHCSEIGIER, 540
o} 4 5% (0 7] & BK B (ATCC6538) « KA HT B6(8099) H B & ER B (ATCC10231)~ 7 KR M Ik 2 i 1% (ATCC33277)
ABGRAHEAE S, AT LU R FE b 51k 80 R 5 28 R B0 s B0 [33] .

B2, BA T EIEEMERACEY AR 16S 1DNA BT, KIMAE T NERETT. JEEE
BT AT B T] s RRAT B T AR B 1, AR R B O BERR R . I IR R w1 AT B R AR
o, ST AROE R A — 2, UESE P S T SE(34]. W H, MBS, ARTIANEELA E
Z5, WHZTBASRIZME O EFER . Alpha ZFEMEMITRE R, DEEE OTU B 2% N, (H2
WA ST ETE . Beta ZREVEM TSR, 3 H] 28 B B0 J5 meI R E A 22 7 ) 2 B 2 B DUk 2 g U BRI
T PEEME, HOPSMIE. ZFAERRERES, HAHEETSTEREX 4 MERFEERIK. HilcfA
WFFLR ], W S B W 2 P BT 10 i R 4 o ROV AE AR BE SR [ 351, DA R ol 58 Jod o A G 1) 24 R s i
[36]. BEEPNIREFTRES ISR AR « LT A8 BB AR 5 S A R (37, AEBARAE ML 75 E i —
WHFt7s . H B S (381 W — A B B F R AR, SRR R AT I RA K. 2R B a2 (i R
FE LB A A A T S, (E AT e 5 s i~ 38 8 55 SOREAH 9 [39]. BRLtL, AT AHET S 2B e F B s
g N 6 B S800 1 =F BEAHRS R B, 1 B i 28 0 o B 0 T s B R AT e B AR E T o (HX MO R B
T 15 23 MR TR A S5 3 7 S — D T SRR SR o ARSI 78 NAZ ST 5 A2 70 2 B s T B L AR 2
MZRNERC IS, DRGSR eI 5 s R 2 Aok R . AN, 7RG AR e B, N o
BLOIEE, eI A AT R R A U -

gi bR, ZEAETTF ERA SR T E R, FRACERR ISR, A RS D T I BUR SRR, fE
VA5 42 R N I R 7 T R FE A o (B TREARIEAR AR, AR T 2 AR Pl bR 2R 47 12
— B TR 5T

E&ME
RETAR S AEOIF AN RIS H . A2 - RS 0. %5 202210057038,
S5 3k

(1] BREGM, A4, 257 DEREUES RO IERE R K ol 42 8 18 1 i 37 28 ep f B HIRIT 7810 4 BT ol 2023,

DOI: 10.12677/amb.2024.134028 274 TRAEAI T I


https://doi.org/10.12677/amb.2024.134028

(9]
[10]

[11]
[12]

[13]
[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]
[22]

(23]

[24]
[25]
[26]

[27]

33(1): 4-12.
Bisan, 530K, B, 2 BUE DA SIER P R RG], Ay S, 2024, 6(11): 1-11

Moran, G.P., Zgaga, L., Daly, B., Harding, M. and Montgomery, T. (2023) Does Fluoride Exposure Impact on the Human
Microbiome? Toxicology Letters, 379, 11-19. https://doi.org/10.1016/j.toxlet.2023.03.001

MRS, X, ZEFH, 2. RSl 25 S0 I B 7 3k R[], BRI 25 L AR, 2022, 38(9): 1531-1535.
Tk BT CIERCER PH P& S 4 4 A S 7 [D]: [t #0013, & 5 & 5K, 2016.
de Mendoza, I.L.I.,, Mendia, X.M., de 1a Fuente, A.M.G., Andrés, G.Q. and Urizar, J.M.A. (2019) Role of porphyromonas

gingivalis in Oral Squamous Cell Carcinoma Development: A Systematic Review. Journal of Periodontal Research, 55,
13-22. https://doi.org/10.1111/jre.12691

IgYlAe, w2, 24k, A BUW B AR O U B K AR R R F LRI SO R[], DS B IR, 2023,
31(2): 147-152.

Ruff, W.E., Greiling, T.M. and Kriegel, M.A. (2020) Host-Microbiota Interactions in Immune-Mediated Diseases. Na-
ture Reviews Microbiology, 18, 521-538. https://doi.org/10.1038/s41579-020-0367-2

XN, IR F A 98 B AR PR S R 1T 2 AT FE b R (0], I IR 2200 5K, 2023, 39(5): 392-395.
MrEgth, whizis, SKiIRE. DERAES S5 A0 R AERPHT]. RAEE2E, 2023, 8(10): 190-193.

Mg, RN AR T E SRR Dy E A Tk, 2021, 31(6): 20-22.

MRiEsF, Rz, IVARTT, 5. Al e AL B 5 45 2 W S IO ASE 284 (0 400 B L3 B L AE 28 v I Th A 7 0],
PR S T, 2022, 32(4): 4-11.

AT, skfEdE, X2, & wEJox DR IE 3R RIS R[], Ak Ps2ididg, 2023, 50(2): 742-753.
Li, X., Zhong, Y., Jiang, X., et al. (2015) Randomized Clinical Trial of the Efficacy of Dentifrices Containing 1.5%

Arginine, an Insoluble Calcium Compound and 1450 ppm Fluoride Over Two Years. The Journal of Clinical Dentistry,
26, 7-12.

Leila, B., Eskandar, M., Afrooz, S., et al. (2022) Effect of Postbiotic-Toothpaste on Salivary Levels of IgA in 6- to 12-
Year-Old Children: Study Protocol for a Randomized Triple-Blind Placebo-Controlled Trial. Frontiers in Pediatrics, 10,
Article 1042973. https://doi.org/10.3389/fped.2022.1042973

RO, 2R3V, 8 AR BICE I T SRRl Ia 7 X8 14 5 A 4 R oF Rt 8 B0 IR AA B BE (RS2 [T, I PR S %
T2, 2022, 29(4): 481-482.

B, BN, BRI, . ARG B IR IT R I RBCR T[], B B R AR SR (BE AR, 2023, 63(3):
60-63, 92.

Zanatta, C.A.R., Fritz, P.C., Comelli, E.M. and Ward, W_.E. (2021) Intervention with Inulin Prior to and during Sanative
Therapy to Further Support Periodontal Health: Study Protocol for a Randomized Controlled Trial. Trials, 22, Article
No. 527. https://doi.org/10.1186/s13063-021-05504-1

KT, HET 16S IRNA 2 (I 7 IR J5 A2 708 v Bl B 7o 306 T7 NI DR W B 204 [D]: (L2400 3] # &
B ERE, 2022.

Luo, S., Wei, S., Luo, X., Yang, Q., Wong, K., Cheung, P.C.K., et al. (2024) How Probiotics, Prebiotics, Synbiotics, and
Postbiotics Prevent Dental Caries: An Oral Microbiota Perspective. npj Biofilms and Microbiomes, 10, Article No. 14.
https://doi.org/10.1038/s41522-024-00488-7

BRER, AL, EEEL an AR TR ANG YT I RO (T FERE R [T]. IR AR, 2016, 32(4): 418-420.

Salminen, S., Collado, M.C., Endo, A., Hill, C., Lebeer, S., Quigley, EM.M., et al. (2021) The International Scientific
Association of Probiotics and Prebiotics (ISAPP) Consensus Statement on the Definition and Scope of Postbiotics. Na-
ture Reviews Gastroenterology & Hepatology, 18, 649-667. https://doi.org/10.1038/s41575-021-00440-6

Moradi, M., Kousheh, S.A., Almasi, H., Alizadeh, A., Guimardes, J.T., Yilmaz, N., et al. (2020) Postbiotics Produced
by Lactic Acid Bacteria: The Next Frontier in Food Safety. Comprehensive Reviews in Food Science and Food Safety,
19, 3390-3415. https://doi.org/10.1111/1541-4337.12613

TiEs, HBeFt, MW, & R4 Ul SRR K A SN SR T]. &5 S A R ], 2024, 43(4): 8-16.
FE IR (WS/T 326-2010) [J]. HE3AELH F Tk, 2010, 20(6): 11-15.

Macgregor, 1.D. (1987) Comparison of the Silness-Loe (1964) Index with Gravimetric Measurement of Dental Plaque.
Clinical Preventive Dentistry, 9, 9-12.

Koroluk, L., Hoover, J.N. and Komiyama, K. (1994) The Sensitivity and Specificity of a Colorimetric Microbiological
Caries Activity Test (Cariostat) in Preschool Children. Pediatric Dentistry, 16,276-281.

DOI: 10.12677/amb.2024.134028 275 TRAEAI T I


https://doi.org/10.12677/amb.2024.134028
https://doi.org/10.1016/j.toxlet.2023.03.001
https://doi.org/10.1111/jre.12691
https://doi.org/10.1038/s41579-020-0367-2
https://doi.org/10.3389/fped.2022.1042973
https://doi.org/10.1186/s13063-021-05504-1
https://doi.org/10.1038/s41522-024-00488-7
https://doi.org/10.1038/s41575-021-00440-6
https://doi.org/10.1111/1541-4337.12613

(28]

[29]

[30]

[31]

[32]

[33]
[34]

[35]

[36]

[37]

[38]

[39]

Watts, G.S., Youens-Clark, K., Slepian, M.J., Wolk, D.M., Oshiro, M.M., Metzger, G.S., et al. (2017) 16S rRNA Gene
Sequencing on a Benchtop Sequencer: Accuracy for Identification of Clinically Important Bacteria. Journal of Applied
Microbiology, 123, 1584-1596. https://doi.org/10.1111/jam.13590

Iglesias, R.A., Gonzalez, V.L., Castro, B.C., et al. (2024) Impact of 16S rRNA Gene Redundancy and Primer Pair Se-
lection on the Quantification and Classification of Oral Microbiota in Next-Generation Sequencing. Microbiology Spec-
trum, 11, €0439822. https://doi.org/10.1128/spectrum.04398-22

Salminen, S., Collado, M.C., Endo, A., Hill, C., Lebeer, S., Quigley, EM.M., et al. (2021) The International Scientific
Association of Probiotics and Prebiotics (ISAPP) Consensus Statement on the Definition and Scope of Postbiotics. Na-
ture Reviews Gastroenterology & Hepatology, 18, 649-667. https://doi.org/10.1038/s41575-021-00440-6

Holz, C., Alexander, C., Balcke, C., Moré, M., Auinger, A., Bauer, M., et al. (2013) Lactobacillus paracasei
DSMZ16671 Reduces Mutans Streptococci: A Short-Term Pilot Study. Probiotics and Antimicrobial Proteins, 5, 259-
263. https://doi.org/10.1007/s12602-013-9148-9

Lin, W., Kuo, Y., Chen, C., Huang, Y., Hsu, C., Lin, J., et al. (2021) Viable and Heat-Killed Probiotic Strains Improve
Oral Immunity by Elevating the Iga Concentration in the Oral Mucosa. Current Microbiology, 78, 3541-3549.
https://doi.org/10.1007/s00284-021-02569-8

TN, 2k RO RTERRD]. DA Tk, 2023, 33(6): 33-36.
Sabharwal, A., Ganley, K., Miecznikowski, J.C., Haase, E.M., Barnes, V. and Scannapieco, F.A. (2018) The Salivary

Microbiome of Diabetic and Non-Diabetic Adults with Periodontal Disease. Journal of Periodontology, 90, 26-34.
https://doi.org/10.1002/jper.18-0167

Zhu, W., Shen, W., Wang, J., Xu, Y., Zhai, R., Zhang, J., et al. (2022) Capnocytophaga gingivalis s a Potential Tumor
Promotor in Oral Cancer. Oral Diseases, 30, 353-362. https://doi.org/10.1111/0di.14376

Kotrashetti, V., Idate, U., Bhat, K., Kugaji, M. and Kumbar, V. (2020) Molecular Identification of Capnocytophaga
Species from the Oral Cavity of Patients with Chronic Periodontitis and Healthy Individuals. Journal of Oral and Max-
illofacial Pathology, 24, 397. https://doi.org/10.4103/jomfp.jomfp 33 20

Ogunkolade, W., Senusi, A.A., Desai, P., Sacoor, S., Bibi, A., Gokani, B., ef al. (2023) Profiling the Microbiome of Oral
and Genital Mucosal Surfaces in Behget’s Disease. Clinical Immunology, 253, Article 109654.
https://doi.org/10.1016/j.¢1im.2023.109654

McDaniel, J., McDaniel, S., Samiano, B.J., Marrujo, M., Kingsley, K. and Howard, K.M. (2021) Microbial Screening
Reveals Oral Site-Specific Locations of the Periodontal Pathogen Selenomonas noxia. Current Issues in Molecular Bi-
ology, 43, 353-364. https://doi.org/10.3390/cimb43010029

Pignatelli, P., Curia, M.C., Tenore, G., Bondi, D., Piattelli, A. and Romeo, U. (2024) Oral Bacteriome and Oral Poten-
tially Malignant Disorders: A Systematic Review of the Associations. Archives of Oral Biology, 160, Article 105891.
https://doi.org/10.1016/j.archoralbio.2024.105891

DOI: 10.12677/amb.2024.134028 276 TRAEAI T I


https://doi.org/10.12677/amb.2024.134028
https://doi.org/10.1111/jam.13590
https://doi.org/10.1128/spectrum.04398-22
https://doi.org/10.1038/s41575-021-00440-6
https://doi.org/10.1007/s12602-013-9148-9
https://doi.org/10.1007/s00284-021-02569-8
https://doi.org/10.1002/jper.18-0167
https://doi.org/10.1111/odi.14376
https://doi.org/10.4103/jomfp.jomfp_33_20
https://doi.org/10.1016/j.clim.2023.109654
https://doi.org/10.3390/cimb43010029
https://doi.org/10.1016/j.archoralbio.2024.105891

	探究一款后生元牙膏对口腔菌群的影响
	摘  要
	关键词
	Exploring the Impact of a Postbiotic Toothpaste on Oral Microbiota
	Abstract
	Keywords
	1. 引言
	2. 材料和方法
	2.1. 研究对象和纳排标准
	2.2. 实验设计
	2.3. 实验材料
	2.4. 唾液样本的采集及16S rDNA测序分析
	2.5. 菌斑指数(plaque index, PLI)评分
	2.6. 龋病活跃性试验(caries activity test, CAT)
	2.7. 统计方法

	3. 结果与分析
	3.1. PLI值
	3.2. CAT值
	3.3. 16S rDNA测序结果
	3.3.1. OTU聚类分析
	3.3.2. 菌群组成和相对丰度
	3.3.3. Alpha多样性分析
	3.3.4. Beta多样性分析


	4. 结论
	基金项目
	参考文献

