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[Abstract] Objective Plasma cell-free extra-cellular mitochondrial DNA (cf-exmtDNA) shows pro-inflammatory po-
tential. This study aims to investigate the correlation between cf-exmtDNA and baseline periodontitis clinical parameters
in patients in general health.Methods A total of 78 participants aged 18-45 years were enrolled: 11 periodontal healthy
volunteers, 11 patients with gingivitis, and 56 patients with periodontitis. Baseline periodontal index, age, gender, body
mass index (BMI), and baseline fasting blood glucose (FBG) were examined and recorded. Anticoagulated venous blood
(4 mL) was collected, and cf-mtDNA was extracted by secondary centrifugation. cf-exmtDNA concentration was mea-
sured through real-time quantitative polymerase chain reaction. Different states of periodontal inflammation were com-

pared in terms of plasma cf-exmtDNA copy number, and the relationship among plasma cf-exmtDNA, mean probing

depth (mPD), mean clinical attachment level (mCAL),

[Yeim B H#A] 2023-08-16; [f&E HHA] 2024-02-01 mean bleeding index (mBI), mean plaque index, age,
HEEE N B H, BT, il Email: yangzaimu@pku.org.cn FBG, and BMI were examined through correlation and

DEE1EE] 28000, ##2, 1, Email: kqluangx@126.com multiple linear regression analyses. Results  Patients
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with periodontitis had significantly higher plasma cf-exmtDNA levels than the healthy volunteers (P=0.042). The overall
plasma cf-exmtDNA was significantly positively correlated with age (P=0.023), mPD (P<0.001), mCAL (P=0.006), and

mBI (P=0.026). Multiple regression analysis showed that plasma cf-exmtDNA level was significantly dependent on mPD.

Conclusion In the general population aged 18 - 45, patients with periodontitis had significantly higher plasma cf-exmt-

DNA level than the healthy volunteers, and plasma cf-exmtDNA concentration was significantly positively correlated

with age, mPD, mCAL, and mBI.
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KVEMICE W . TESh PRI R B, F Ji 48 AT LA

il 1 75 40 (reactive oxygen species, ROS) /Zk
LA 175 PEFE e (mitochondrial permeability tran-
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cf-exmtDNA K- =%, WA B 92 & B JR 4 Ik
SRR A= W) 6 LTI RE T R, (A5 20 it 9 Zkohr
TR%EE L e mtDNA [ 45 DUEOS DY i IR E 5
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(IL. I, VEZFJER) : e 2 A A 1Y
LRI B B 225 >3 mmEL SR PD>5 mm, &1 i K
AR B (s TOUE b 2 B 5 A 0 R /AR
K) =15%.
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BT AR TR FBG. V852 i3 #2 A
8 A fr, $RAT10 minZk ERIZLZ ), EDTABUEEI
B4 CHAE, 4 hNIE T O3

222 Hummel &2 HIRoch &5 1 43 88 7 00
cf-exmtDNA . % /7 I Je B 1 Il 3% v 240 Jf A1 1 5 3%
bR, R TAWIIE T I cf-exmtDNA . 77k
WF: EDTAHUEEIMK T2 il IR (1200 g,
10 min), HU600 pL 3% & F1.5 mL EPEH, Hif
T4 CHERFZWE.L, Fg B (LK) S5
HAFT -80°C, MK KL 4°C, 16 000 g,
10 min, H200 uL 3% F 1.5 mL EPE, FFiiL
W EICAMIDNA (cell-free DNA, cf-DNA) HJiE
W A B3 325 R AT T80 °C.

{55 A1 A1 A 1 DNA $2 Bt 571 £ QlAamp blood
DNA mini kit(Qiagen/y w], fE[H )$2HUDNA, £
FEEE AL, JoK CREDLTE, A A AT W B N 24k
5, 50 pLZZ i AEBERDNA, f7F-20 °C
S
1.5 ¥ cf-exmtDNA &9 40|

S =200 S 5 Ot 8 B R A T E X RO
(real-time quantitative polymerase chain reaction,
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Bolb i3, BAMEAREINHOREL, I3
A RIS RN AR R 20 pL: BEAR2 pL,
ddH,0 6 pL, EGIHALTIP%1 pL, RRAK
J&°40.5 umol/uL, SYBR greene k10 pL. ZZ7H#
PRSI YIF A= LR 208 .

FRUEh ShRMERTZE . FMeSHEEN FEH R AR
mtDNA T, PEFE24 1 NCBI Blastn i /4F 56 UE A
B PRUAETE TR 23 AT 973 o 4453307—426217 1Y
NADH Jlii & i . 5 1 (NADH dehydrogenase sub-
unit 1, ND1; BHEEECHI56 bp) A J bR e bh 194
BT, AR K wpUCSTRL, SR AL %L
M3 616 bp (EFiHEA TAMPHLARAR) . BHK
Z:NanoDrop8000 (FEER K /A r], EE) WK
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W, o b VR 2R 39.07 ng/uL, AR AGZ A B
(R AR 43 B 2.3 76 < 10°HH SRR (0 45 DL 8. 2y
. ZERYE LB (copies/ul) = (6.02x10%) x
[REUWE (ng/ul) x10°] /F BEAHXT 2> 1 &,
5t B W #5 DL R 1.007 2x10' copies/pL o
T B 2065 J5 1 10 pL 4y 24 0 it B -20 °CUR A7
fF A B & WO ddH O 10R5 B BE AR B, L B L
PR H2 DLBCAY 3R . 5.00%107, 5.00%10°, 5.00x10°,
5.00x10*, 5.00x10°. 5.00x10* copies/uL f4 Fp 1
S
xR 1 qPCRHEFIEE
Tab 1 qPCR program setting

e i/ C [NFN
PREEI 50 2 min
TR 95 10 min
PCR 0] (40 MIGFR) AL 95 10s
Bk 60 15
Efi 72 30s
et TR — DR E
* 2 5|MF3
Tab 2 Primer sequences
SEH 5 11} Fr51
ND1 TE ) 5’-CACACTAGCAGAGACCAACCGAAC-3’

i 57-CGGCTATGAAGAATAGGGCGAAGG-3’

fdi J/ ABS QuantStudiol qPCR{Y (%% 2k kK 2%
wl, EE) SEATYORE, S AR bR R 2
B SRS B (0 F5 DUE ., BR i 28 48 qPCRAK
AR, PR 1%~105%, R*EIKT
0.99, i /& & R qPCREL I ik 445 (1) e A1 AR 2 R P,
K Rl — SF (8] 732 (0 i 598, DR TEAS [ HtE U ] 7
A

HRAE I 2R Ve AR RS F AR e, T
B I S AREAS Hh ) ef-exmtDN A F4 D1 % =qPCR 5 1l
WP BLAARRL (50 L) + EAERRL (200 uL) =
qPCRAGNHE U1 $/4 .
1.6 it F 5

A FE B RN S AT R AR TIE £
P B HER ,  X T e R {4 T SN IS vk 4k B
AREUITA WX G 100 3 45 55 1 R of-exmtDNA
PE UL, 5 R I AR BORE DL R JA I R A 2 5%
REEATRES, (i FHIBM SPSS 27.0 Machi k474t i1
G3HT

T A 2 R T 3 R BE 48 28 (mean

plaque index, mPLI) . “FHHRIZEE (mean pro-
bing depth, mPD) . FIJ[ff & /KF (mean clinical
attachment level, mCAL) . 3 H il 540 (mean
bleeding index, mBI) M T /5 £ 41t 2% #rib
mPLI=4 [ F7T A7 A6 e 37 5 8 PLLEL F/AG £ 37 5 B
B, HABIG PRAE bR A (e R 2

PR T TR AT IE SR R, B
(4 48 br 408 45 o 22 R, I A 4 A 8 4
Mdn (Q1, Q3) /K, MdnhH %, QUAH—
PO g, Q3 AR WA H; TR AR L
(8 HAHFRR.

Lumley 550X E IE A BB et 2= pF 9 3R
TEFRT R AGREA Y, rpa A PR FEGH AT ] 43413 B
AR, PRI R B RN LR A [ U R R R FEA R 1
JEESEIE R R E BRI, 2%
SPSSHYHRAEE R, Xt THEA S 22509 Ak IE 270 A
B, MR O IR B, W] DR 4G 5 . Pear-
son/AH S A 56 DA K 2t (Rl A

ABEFE SAEA G225, PRI I3 of-exmtDNA
M % 2275 B mPD., mCAL. mBI, mPLI. 4% .
FBG. BMI{H 1T PearsontH &4 16 16 1 2 1 26 1
EHET. A RMERA . AR <25, HILx}
B A T 9 RS 43 4147 P P Mann-Whitney U4E 2
BT

2 HR

2.1 BEHRZREARMIES T RGRES

AW ILWAZIRE 784, HLIE 1145 4l fet
RE . AT IRREBEFS64 T JH R B E, Bk
FEAAE L FEL T T Hahn WL 3R3 .
22 FREKEKRENEL R cf-exmtDNA

2 1ML cf-exmtDNA$E DL # (copies/ul) 7K
FATEITART RS : AR 18 (9, 54) . K
433 (17, 67). FKRH34 (19, 130), FJH%
MR Em T A EEEA (P=0.042), {HZF & {@HF
HEFERA, FURRSFJH R A 22 50 gt
RS (P>0.05),
2.3 ¥ cf-exmtDNA 5 & & /& 35 4% 69 Pearson #8

KPS HT

DS o Vi R~ T g e AN S I e B
I cf-exmtDNA 5 mPD. mCAL. mBI. £ 2 &
FHIEMX KA, SFBG. BMI, mPLI G & A9
LAMEM KRR
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Tab 3 Baseline characteristics of periodontal healthy, gingivitis, periodontitis participants n=78
_ 4151
PHAFEDR - —
F AR (n=11) F R R4 (n=56)
Rt 47 8/3 30/26
AEIRI% 25(23, 29) 26(24, 30) 32(26, 35)
23 JE 1B/ (mmol/L) 4.80+0.29 5.05£0.06 4.96+£0.17
TR EU (kg/m®) 20.89+4.74 22.2246.82 21.27+4.73
mPD/mm 2.16(2.11, 2.39) 2.35(2.10, 2.40) 2.97(2.73, 3.67)
mCAL/mm 0.03(0.00, 0.03) 0.03(0.00, 0.05) 3.07(2.77, 3.80)
mBI 1.32£0.19 1.66=0.29 2.53+0.34
mPLI 1.1520.24 1.40+0.62 1.55+0.25
: & 8 000 7 =528.6x-1 257.0 & 8 0001 =185.0x-137.7
| a— X ymoe. : = R0 :
100009y ¥ 60001 * ¥
& . Z = 4000 z =
= 2 28 - 23
= 1000 > E '8 2000 g &
#-*i: = . ° o 8 5 8
23 X E o) i
9 8 1004 ., .. X 2000 % ]
=g 5 ; mPD/mm cg ~2000 mCAL/mm
gy == = 3 £
™ 101 a@c 8 000 y=358.0x-480.0 = 80004 y=43.2x-957.7
£ <3 ¥
zZ = 4
1- 2% 23
1 = 0O
e& & 55 -
Ea e 20 30 40 50
A D € -2000- mBI E & -2000" R

A: I3 cf-exmtDNAFE DI %L; B, C. D, EZrJINIM cf-exmtDNA 5 mPD., mCAL, mBI. 4E{3HY Pearson AHICE/Mr; *: P<0.05; ns: P>0.05.

P 12K cf-exmtDNA 55 2 Ji 98 SR ARG FRAS b 9 56 5

Fig 1 The relationship between plasma cf-exmtDNA and periodontal inflammation status and clinical indicators

* 4 FBIRKIERS MR cf-exmtDNA FIHH K14
Tab 4 Correlations between clinical parameters and

plasma cf-exmtDNA

53K cf-exmtDNA [ 4H 5 R L

AR bR e Pl
FREEFE mPD/mm 0.409 <0.001
mCAL/mm 0.310 0.006
mBI 0.252 0.026
mPLI 0.009 0.936
LR AR 0.257 0.023
BMI /(kg/m®) 0.206 0.071
FBG/(mmol/L) -0.029 0.802

2.4 A2 cf-exmtDNA Folls R 164709 $ &&= 2
S HF
S 25 VR S PR DG A 43 B IRF P<0. 114 28 5 3
A e HCIERS N i Zﬁ\ﬁﬂ/\EPmCAL'ﬁmPDA
ﬁﬁi,ﬁ.ﬂﬂ@/\éﬁ‘i (r=0.835), ANERIIHAZHER
AT, BT FEVAR R EmPD, 782 32 ]
I3 A1 B I BR mCAL, 43 51 LA i % cf-exmtDNA |

mPD., mBUWHAS R, 3 ZELM: RIABAY) HAT
Gt L (P<0.001), Z5F0L35, cf-exmtDNA |
mPD ., mBIRY £ 728 7 Sy 8 L e mPD Y £ 5 2k 14
(o] ARSI A S L S L L 2

TEZE M, M3 cf-exmtDNA K- F2
IR FmPD (P<0.001), mPD/K = EH kF
mBI (P<0.001) Alfl 3¢ cf-exmtDNA (P=0.002),
mBUKE FEREFmPD  (P<0.001) FlmPLI (P=
0.001).

3 itig

AR, ST I cf-mtDN A2 5% F0 8 T (1 iF

FER B L 13 75.7%~99.5% i cf-mtDNA {37 T
TR LR R, IEH MAERRS T, 2Tt
M3 HAFAE10°~10°4 52 2 10 oA i 4 b A, 3k s
) S 3 RN R S N VAR s B SR
mtDNARNRE B3 7 AR AR RN o T 472 9 AE I
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AIFFE B 22 AP AE T ARSI cf-DNA,  RIA S cf-exmtDNA
R 5 I3 cfexmtDNA F12F B RIEARE0 & B M A 55747
Tab 5 Multiple linear regression of plasma cf-exmtDNA and periodontal clinical parameters
LN R BRI S B 95% Cl1 B tfE PAH
[fil 3% cf-exmtDNA W -1257.091 (-2090.559, -423.622) -3.004 0.004
mPD 528.636 (258.892, 798.380) 0.409 3.903 <0.001
R%adj=0.156 (n=78, P<0.001)
mPD W 1.117 (0.774, 1.459) 6.491 <0.001
113K cf-exmtDNA 1.73x10* (0.68x10*, 2.77x10%) 0.223 3.285 0.002
mBI 0.811 (0.662, 0.960) 0.737 10.841 <0.001
R%adj=0.667 (n=78, P<0.001)
mBI H -0.223 (-0.626, 0.180) -1.103 0.273
mPD 0.672 (0.551, 0.793) 0.739 11.056 <0.001
mPLI 0.310 (0.136, 0.484) 0.237 3.553 0.001
R’adj=0.674 (n=78, P<0.001)
ZHESHEHE mPDSEJI 5 Fi
8— mBI
6 - #
6
E 3 e
a 4] = o o /[ )
E ~ Ay o § 44 o0®
P o ; 2 ’/ o o
2] h [ -4
1 .4
24
. | | T T | "
10! 10° 10! 10? 10 104 5 "‘ 6I
J]fllﬁfch-exmltDNA]% D%k SylE
( copies/pL )

& 2 ZAERAOEK () 5 mPDZELERABRE (47)

Fig 2 Multiple variables bubble plot (left) and multiple linear regression model (right) of mPD

AR KB . M cf-exmtDNA K- 5 4F 1% |
mPD, mCAL, mBIfF7EIEMICK R, FJH R H
cf-exmtDNAR AL B 2 T = . X Al RES5 A R R
VIS POS/mPTPE 5 | e i FP 1 b 2 i 1t &1 b B
(neutrophil extracellular trap, NET) Fgfil, &
AN A 8290 (extracelluler vesicle) B {mtDNA
MLERARN YA XK. EREAEAEROSHE N, £k
B RGE B G OLT . A T8Ok AR 5
PN A mtDNA % 2 20 5T . 40 Jo A mtDNATE
B3 . SRBE . FET A DL T DR 5T R ke 2 1 9 2 R
i, A AEER R cf-exmtDNA . 7EROS Y 5l #4 LA
B A A7 R BTG RIS LT, kLA i RT DL 32
BB S 4 miDNA[NET™ . BbAh, 4 i v] LA
38 8 AP 5% i 3 B R I cf-exmtDNA Fl 26 b7 4
=Y.

mPD ) 2 5 [0] J A5 A 40 55 1fil # cf-exmtDNA,

F W] 1 9 cf-exmtDNA T = 4 24 il 41 4R A3 fie ¢
YE o I3 cf-exmtDNA R B 2 Ji 20 24 v i) v s
AN BSSOIRZNN . BARML . AR 10 40 A5 A i
WAY, BUSTLRO-#% A FxB., PR SBERR 5 H -5
i R % & BT e R A E A (eycelic
GMP-AMP synthetase/stimulator of interferon genes,
cGAS/STING) . B MRA: IR RAMIL, &5
TR A A A Pyrin 5 #4383 (nucleotide-bind-
ing oligomerization domain, leucine-rich repeat and
pyrin domain-containing 3, NLRP3) &3 B4 i
JA A 1 i JEe 4 A, mPD AL 3 cf-exmtDNA
WA B IEMCR R, HARR I R & e cf-ex-
mtDNAFImPD ) 2 5 [B] AR, D] e 4 % ] i
TE 1l 3 cf-exmtDNA FImPD Y JC B A ) T — & 1Y
SEH YL

AR ML cf-exmtDNA K 5458y | F B 98 9E
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bR R IEMSE LR, H A H S HA R
T 9 5 [ENE 4 B bR B 1 . WFaR R
I %% cf-exmtDNAJ& —Fi AL ) F6 b, 2 E)E
WTHE. DB RIZLE SR, AT AR
F R —RESAE L d e AR R R R s . HA R &R
WMmtDNA - Bet . LMK . SRS, 5
AR AR LSS, DAL IMIEDNAK R 1 s,
7] BE X cf-exmtDNA P 56 VE FH 7 A 520

1 AR R R R R, AR
IR BFB A, SHFER BRI —E 2R, &
AR E R IRYEZ — o R, 3 cf-exmtDNA )
R R Z . AR E T 2S5 IR
EA, (EHME A S O BRI T L s s
MR 22 R 2 o ek, o b AT AR 3 YRR 1) of-
exmtDNA &, A B FHIH6 8 9 R IR A% 2 JA]
ZH 2R Hf cf-exmtDNA [ 52 1, {H ] Ilf — 26 A XfE
i 74) T cf-exmtDNA [ JG WA B Al R G 40 8 7 =X
KRR e, S UEAT 1 000~10 00017 B A
AEVES FDNASREL, 30 7R 25 iR Z
ERTA . MERCER R, T A8 R G ) R A VR A
F B4, LR T B, XA
TR AN R SE . 785 8 AR cf-exmtDNA F1
JE R B AR SRR T v, BB 48 A B A A TR A i
Flef-exmtDNAZF B )7k, #HIJC AR (BHRT
FREAPERIAE ), 1 A 19 DAY A T 6 i
S Bri e 3 O S N 1) I R 0 e 1

FlBAFRFYP: 4K FRAARAIRAAZN R,

4 SEE

[1]  Hajishengallis G, Chavakis T, Lambris JD. Current
understanding of periodontal disease pathogenesis
and targets for host-modulation therapy[J]. Perio-
dontol 2000, 2020, 84(1): 14-34.

[2] Bae JH, Jo SI, Kim SJ, et al. Circulating cell-free
mtDNA contributes to AIM2 inflammasome-mediat-
ed chronic inflammation in patients with type 2 dia-
betes[J]. Cells, 2019, 8(4): 328.

[3] Duvvuri B, Lood C. Cell-free DNA as a biomarker
in autoimmune rheumatic diseases[J]. Front Immu-
nol, 2019, 10: 502.

[4] Aswani A, Manson J, Itagaki K, et al. Scavenging
circulating mitochondrial DNA as a potential thera-

peutic option for multiple organ dysfunction in trau-

[6]

(7]

[9]

[10]

(1]

[12]

[13]

[14]

ma hemorrhage[J]. Front Immunol, 2018, 9: 891.
Zhang Q, Raoof M, Chen Y, et al. Circulating mito-
chondrial DAMPs cause inflammatory responses to
injury[J]. Nature, 2010, 464(7285): 104-107.

Nasi M, Bianchini E, de Biasi S, et al. Increased
plasma levels of mitochondrial DNA and pro-in-
flammatory cytokines in patients with progressive
multiple sclerosis[J]. J Neuroimmunol, 2020, 338:
577107.

Singel KL, Grzankowski KS, ANMNHKhan, et al.
Mitochondrial DNA in the tumour microenviron-
ment activates neutrophils and is associated with
worse outcomes in patients with advanced epithelial
ovarian cancer[J]. Br J Cancer, 2019, 120(2): 207-
217.

Ward GA, McGraw KL, Abbas-Aghababazadeh F,
et al. Oxidized mitochondrial DNA released after in-
flammasome activation is a disease biomarker for
myelodysplastic syndromes[J]. Blood Adv, 2021, 5
(8):2216-2228.

Pinti M, Cevenini E, Nasi M, et al. Circulating mito-
chondrial DNA increases with age and is a familiar
trait: Implications for “inflamm-aging”[J]. Eur J Im-
munol, 2014, 44(5): 1552-1562.

Trumpff C, Marsland AL, Basualto-Alarcon C, et al.
Acute psychological stress increases serum circulat-
ing cell-free mitochondrial DNA[J]. Psychoneuroen-
docrinology, 2019, 106: 268-276.

Trumpff C, Michelson J, Lagranha CJ, et al. Stress
and circulating cell-free mitochondrial DNA: a sys-
tematic review of human studies, physiological con-
siderations, and technical recommendations[J]. Mi-
tochondrion, 2021, 59: 225-245.

Trumpff C, Rausser S, Haahr R, et al. Dynamic be-
havior of cell-free mitochondrial DNA in human sali-
va[J]. Psychoneuroendocrinology, 2022, 143: 105852.
Al Amir Dache Z, Otandault A, Tanos R, et al.
Blood contains circulating cell-free respiratory com-
petent mitochondria[J]. FASEB J, 2020, 34(3):
3616-3630.

Roch B, Pisareva E, Sanchez C, et al. Plasma de-
rived cell-free mitochondrial DNA originates main-
ly from circulating cell-free mitochondria[J]. bio

Rxiv, 2021. doi: 10.1101/2021.09.03.458846.



Wi H A MR TSR RSN DNA 5 28 8 I RS BR B AR AL 5T

* 295 .

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

Stephens OR, Grant D, Frimel M, et al. Characteri-
zation and origins of cell-free mitochondria in
healthy murine and human blood[J]. Mitochondrion,
2020, 54: 102-112.

Lazaro-Ibafiez E, Lisser C, Shelke GV, et al. DNA
analysis of low- and high-density fractions defines
heterogeneous subpopulations of small extracellular
vesicles based on their DNA cargo and topology[J].
J Extracell Vesicles, 2019, 8(1): 1656993.

Szilagyi M, P6s O, Marton E, et al. Circulating cell-
free nucleic acids: Main characteristics and clinical
application[J]. Int J Mol Sci, 2020, 21(18): 6827.
Pérez-Trevifio P, Velasquez M, Garcia N. Mecha-
nisms of mitochondrial DNA escape and its relation-
ship with different metabolic diseases[J]. Biochim
Biophys Acta Mol Basis Dis, 2020, 1866(6): 165761.
Liu DL, Gao YS, Liu J, et al. Intercellular mitochon-
drial transfer as a means of tissue revitalization[J].
Signal Transduct Target Ther, 2021, 6(1): 65.
Tsilioni I, Theoharides TC. Extracellular vesicles
are increased in the serum of children with autism
spectrum disorder, contain mitochondrial DNA, and
stimulate human microglia to secrete IL-1B[J]. J
Neuroinflammation, 2018, 15(1): 239.

de Gaetano A, Solodka K, Zanini G, et al. Molecu-
lar mechanisms of mtDNA-mediated inflammation
[J]. Cells, 2021, 10(11): 2898.

Liu J, Wang YF, Shi Q, et al. Mitochondrial DNA ef-
flux maintained in gingival fibroblasts of patients
with periodontitis through ROS/mPTP pathway/[J].
Oxid Med Cell Longev, 2022, 2022: 1000213.

Masi S, Orlandi M, Parkar M, et al. Mitochondrial
oxidative stress, endothelial function and metabolic
control in patients with type Il diabetes and perio-
dontitis: a randomised controlled clinical trial[J]. Int
J Cardiol, 2018, 271: 263-268.

Sun XY, Mao YX, Dai PP, et al. Mitochondrial dys-
function is involved in the aggravation of periodon-
titis by diabetes[J]. J Clin Periodontol, 2017, 44(5):
463-471.

Kone¢na B, Gaal Koval¢ikovad A, Pancikova A, et

[26]

[27]

[31]

[32]

(33]

[35]

al. Salivary extracellular DNA and DNase activity
in periodontitis[J]. Appl Sci, 2020, 10(21): 7490.
SR WE, TR, IR RO FEAEA & B A S AL A (M.
Jemt: NR T A: i L, 2008: 24-26.
Wu SX, Wang CX. Sample size calculation basics
for clinical research[M]. Beijing: People’s Medical
Publishing House, 2008: 24-26.
Papapanou PN, Sanz M, Buduneli N, et al. Perio-
dontitis: consensus report of workgroup 2 of the
2017 World Workshop on the Classification of Perio-
dontal and Peri-Implant Diseases and Conditions[J].
J Periodontol, 2018, 89(Suppl 1): S173-S182.
Lang NP, Bartold PM. Periodontal health[J]. J Perio-
dontol, 2018, 89(Suppl 1): S9-S16.
Hummel EM, Hessas E, Miiller S, et al. Cell-free
DNA release under psychosocial and physical stress
conditions[J]. Transl Psychiatry, 2018, 8(1): 236.
Bustin SA, Benes V, Garson JA, et al. The MIQE
guidelines: minimum information for publication of
quantitative real-time PCR experiments[J]. Clin
Chem, 2009, 55(4): 611-622.
Lumley T, Diehr P, Emerson S, et al. The impor-
tance of the normality assumption in large public
health data sets[J]. Annu Rev Public Health, 2002,
23:151-169.
Brinkmann V. Neutrophil extracellular traps in the
second decade[J]. J Innate Immun, 2018, 10(5/6):
414-421.
Catafio Canizales YG, Uresti Rivera EE, Garcia Ja-
cobo RE, et al. Increased levels of AIM2 and circu-
lating mitochondrial DNA in type 2 diabetes[J]. Iran
J Immunol, 2018, 15(2): 142-155.
Silzer T, Barber R, Sun J, et al. Circulating mito-
chondrial DNA: new indices of type 2 diabetes-re-
lated cognitive impairment in Mexican Americans
[J]. PLoS One, 2019, 14(3): €0213527.
Fatima T, Khurshid Z, Rehman A, et al. Gingival
crevicular fluid (GCF): a diagnostic tool for the de-
tection of periodontal health and diseases[J]. Mole-
cules, 2021, 26(5): 1208.

(ASCHif RE®)



