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[ Abstract] Eutrophils are the first innate immune cells to reach the site of inflammation. Neutrophils produce neutro-
phil extracellular traps (NETs) that can quickly capture and limit the spread of pathogens, facilitating the removal of
pathogens and their debris. Neutrophils in the oral cavity are specifically transformed from circulating neutrophils in the
blood, and the number of NETs released by oral neutrophils is much higher than that of circulating neutrophils, thus bet-
ter maintaining the balance of the oral microenvironment. As a bimorphic fungus, only the mycelium phase of Candida
albicans can induce NETs, which is related to the neutrophils” ability to sense the size of pathogenic microorganisms
through neutrophil elastase. However, spherical Staphylococcus aureus are much smaller than Candida albicans, and
they can still induce NETs. Porphyromonas gingivalis, as one of the microorganisms in the periodontitis complex, induc-
es fewer NETs than Streptococcus oralis and Actinomycetes, which are two common oral microorganisms, and there may

be a mechanism allowing them to escape neutrophilic immunity in the early stage of periodontitis. Although the two
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main pathways of NET production have been studied in detail, the mechanisms involved in the induction of NETs by dif-
ferent microorganisms, especially from oral neutrophils, are not well understood. This review describes the mechanism

of the immune effects of pathogenic microorganisms on neutrophil NETSs in the oral cavity, providing a reference for the

search for therapeutic targets and the development of key drugs for treating oral infectious diseases.

[Key words] neutrophils; oral neutrophils; mneutrophil extracellular traps; Candida albicans; — Staphylococcus

aureus;  Porphyromonas gingivalis; denture stomatitis; oropharyngeal candidiasis; membranous stomatitis; peri-

odontitis

J Prev Treat Stomatol Dis, 2023, 31(5): 359-364.

[ Competing interests] The authors declare no competing interests.

This study was supported by the grants from the Sichuan Science and Technology Program (No. 2021YFHO0188); the Key
Projects of Sichuan Provincial Department of Science and Technology (No. 2020YFSY0008).

H AT DO T I T8 1928 — R AP
HE L 5 T8 R L P g W o 2 £5 11 3 25 1y
MRHEPEIN R o DR 2R Z N,
& pH AR S AL 15 IR E TR AT 2 BH R FSh
FRERE T 0 Ml SR A W T A R RO 35 B 2
7 IR TP o A S A O 2R A
SRR A P TR WA R A 2 22 TR A1
5 R A 8 A &R . D R oY) %
JE JE A 5V (0 R 2H 2R T s A8k R ) AR A 2P A
[F) B Gl A 1 22 ) ] LATE B 52 24 8 A= 0 e, DT o
PR B 1 R A R

PSR Rt = A FEARI L B R
W17 J2 ARG AR SCIR L ZH 2 7 1k i S e 1 7
G R A A GE Y A T AR T s P i o7, e v
AL A0 A DAy 55— HE 21 2K S R AL 1 S K S e Al
JE, LA R R0k R R GE 7T 80 ) R 4 HOR R
YA, AE T X O ERUCE YR SR E RS =
RHEEERAE ] o b R R 40 6 20 A S Ak T
ok, BT B BB T A L, W LA UL S S B0 BRR
ASAEAE o T8 N B AR L™ AR B AR I DR 30 B
AR LA TR B2 0 10O, Aot — R A B
SE 338 S AR AL B2 B (B 1) B, ok
240 0 1) T 2L Ty R i 2 S A I AR e D A R
it R TG T A Y B 92 A0 ik 2 — Ao R A
2 B — Fof (R AR 285 g e A 40 i 41 4 2K 9
(neutrophil extracellular traps , NETs ) X i 5 3% 58 5
AL SRR AT A, HF 2 K7 i T AE
BRI, R 7 A Al e 2 S Bl 40, 7 H Al
fRBIE 5T Hh S B NETs JE R il =2 18] 14 2% 8 £ 2R
E BRE I D) RE AT A% B 000 | G R A BT
USRI B T R (corona virus disease 2019, COVID-
19 ) FAE o 5] 14 95 B AE 32 Pl 2 FEEAE T

1 Hieds 24 AR 8 iE 485X NETs 72 B L

2004 455 ARGE T R PERLAE LY O3 —Fh R B
o S AR R ML AR, BID e A 240 i A4 3R R
H P RE 20 R 7 AR 1 52 4% DNA 2%, i B Y
DNA H1 2 Ff €0 45 41 25 H 72 N 1Y 30 2 5l 21 70 44
B IR B R RR 5 4 T DA A SR, O PRI
HAp H HoAh R Z A2 220 2L ARy v Mk 40 g
fY G B B AR 22—, NETs BYIE Bt J2 — A~ 32 0 15 14
AR HR A SRR SRR T, H T E Il ]
(4G & NETs £E By i i £ 24 A AR A &
PEWIFR, [ AT NETs 0998 B #8580 1A b ok
A RAE T (B 1), i EE B A Y NETs BB Bl
il AT ST T AR M A T K AR I L W R A G 5 T
I Bk HE P AR B A BT DO, H
o R PE NETs (998 BUAR S T35 14 %5 (reactive oxy-
gen species , ROS ) il 1 85 [ Ji7 JIk HEoHG 2 R it 2 1l 4
(peptidyl arginine deaminase 4, PAD4) HATHHE A
JRARRAL , 1 G 0 5 2 4, HOT iR TR IR AL
R AR, T Ak S 1 Bt G A AR a2k (e 6
O V18 Pk B AR T S 1) B 52, e 4 BRI J8 N Ts 5 17
H A PR NETs BB BUA R 30 A i i 525, HL
15 ROS il Raf/MERK/ERK 3 i JG 36",

RAEZH Z R R EUW , b Al LI S NETs
Az T 5 SRR PR 1 28 L G SRy TG T P R E B
HEWIVERAE SR TETE RAE o TR PERAE 2 H
WOLAIERAL, DR RAEMBUE R KL H
Hh Sy B R AR T 2R B R R T 4
HIFTERTA il A BEER T L KA, 352 B NETs J
HAH IR0 . NETs 78 G i 7 & — 4 XJ)
GIf, AR B D A ), B R OR LA R i A
FHBLT, 45995 B A PT 38 4ok NETs Xof HAth 6 5% 241 i
A AR R NETs i3 5 3 58 20



b

RAREEEmpE 2023%5A $31% £5H
Journal of Prevention and Treatment for Stomatological Diseases, May 2023, Vol.31 No.5 http://www.kqjbfz.com - 361 -

| Inhibition
== Promotion

Mature Candida albicans

' e - N #
J
l @ 1 Histone citrullination
Granulat AN S
s . K
~ @ =y

Candida albicans g ey,

..::.:. neutrophils metastasize in

Candida albicans a: Candida albicans invades

tissue and induces NETSs; b:

capillaries. NE: neutrophil

elastase; MPO: myeloperoxi-

dase; Sap: aspartic acid pro-

Biofilm

tease; CD11b/14/16: leuko-
ﬁgrade cyte differentiation antigen

11b/14/16; TLR2/4: Toll -
like receptor 2/4; NADPH
Oxidase: nicotinamide ade-
nine dinucleotide phosphate
oxidase; ROS: reactive oxy-
gen species; PKC: protein
kinase C signaling pathway;
ERK: extracellular regulato-
ry kinase signaling pathway;
PAD4: protein peptidyl argi-
nine deaminase 4; NETs:

neutrophil extracellular traps

Figure 1  Diagram of NETs induced by Candida albicans invading tissue (a case of suicidal NETs formation)
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