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ABSTRACT Objective: To investigate the correlation between the expression levels of miR-155 and miR-223 in gingival crevicular
fluid and periodontal clinical indicators, oral subgingival microbiota and peripheral blood helper T cell 17 (Th17)/regulatory T cell (Treg)
imbalance in patients with chronic periodontitis with type 2 diabetes mellitus (T2DM). Methods: 86 patients with chronic periodontitis
who were admitted to the Department of Stomatology, the First Affiliated Hospital of Anhui University of Science and Technology from
January 2018 to January 2022 were selected, and they were divided into chronic periodontitis with T2DM group with 15 cases and simple
chronic periodontitis group with 71 cases according to whether they had T2DM. In addition, 65 healthy volunteers were selected as the
control group. The expression levels of miR-155 and miR-223 in gingival crevicular fluid, oral subgingival microbiota, the proportion of
peripheral blood Th17 cells and proportion of Treg cells, serum interleukin (IL)-17 and transforming growth factor-g (TGF-B) were
detected. Pearson correlation analysis was performed to analyze the correlation between the expression levels of miR-155 and miR-223 in
gingival crevicular fluid and periodontal clinical indicators, oral subgingival microbiota, peripheral blood Th17/Treg, serum IL-17 and
TGF-B. Results: The expression levels of miR-155 and miR-223 in gingival crevicular fluid in chronic periodontitis with T2DM group
and simple chronic periodontitis group were higher than those in control group (P<0.05), and the chronic periodontitis with T2DM group
was higher than the simple chronic periodontitis group (P<0.05). The gingival crevicular bleeding index (SBI), plaque index (PLI), prob-
ing depth (PD), attachment loss (AL), Porphyromonas gingivalis, Carbon dioxide—eating fibroblasts, Prevotella intermedia, Prevotella ni—
grescens, the proportion of peripheral blood Th17 cells, Th17/Treg ratio, and serum IL-17 level in chronic periodontitis with T2DM
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group were higher than those in simple chronic periodontitis group (P<0.05), the proportion of peripheral blood Treg cells was lower than

that in simple chronic periodontitis group (P<0.05). The expression levels of miR-155 and miR-223 in gingival crevicular fluid were posi-

tively correlated with PLI, SBI, AL, PD, Porphyromonas gingivalis, carbon dioxide —eating fibroblasts, Prevotelia intermedia, Prevotelia

melanogra, the proportion of peripheral blood Th17 cells, Th17/Treg ratio, and serum IL-17 level (P<0.05), they were negatively correlated

with the proportion of peripheral blood Treg cells (P<0.05). Conclusions: The expressions of miR-155 and miR-233 in gingival crevicular

fluid of patients with chronic periodontitis witn T2DM are up-regulated, which are related to the degree of periodontal tissue destruction,

subgingival microbiota disorder and Th17/Treg imbalance.
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Mir-X miRNA First-Strand 4 i 5 £ (2% [E Clontech A7) ) ¥
S RNA S B AN A% IR (cDNA) . SR 7500 S2T
R A HFEE =N (PCR) R 48 (36 [F Applied Biosystems /A& )iff
17 5ER) 2 5 PCR &, SRR :cDNA 1 L, L FE519
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B (£ 5) 7R, R FH BRLIH 20 22 40 Bt (W5 7 % LR Y LSD-t
R ) s ST AR RS . DA (%) RN THECRORIE R A 22
55, Pearson AHCATHTHRVAME miR-155 miR-223 ik 5 7 il
PRFEHR IR T B LS A& 1 Th17  Treg K AL T
FHFME KT8 /K 7 a=0.05

2 R

2.1 =4RERAM miR-155 miR-223 Fi&KFEELEE

T 5 R A T2DM 4, B 4l 48 M 55 S 4k 4 R VA T
miR-155 . miR-223 FRiAK -4y TX R (P<0.05) , 181 7
R A T2DM H R4 W miR-155 .miR-223 F kKT T B4 18
PR 4641 (P<0.05), 3 1,

* 1 =A#R#7 miR-155 . miR-223 FiXKFELLEE (t 5)

Table 1 Comparison of the expression levels of miR-155 and miR-223 in gingival crevicular fluid of the three groups(xt s)

Groups n miR-155(2*4¢) miR-223(2*+¢)
Control group 65 0.53+ 0.17 0.72+ 0.20
Simple chronic periodontitis group 71 1.25+ 0.28° 1.54% 0.36°
Chronic periodontitis with T2DM group 15 3.11% 0.64°° 3.54% 0.71°°
F 471.129 396.385
P 0.000 0.000
Note: Compared with the control group, ° P<0.05. Compared with the simple chronic periodontitis group, ° P<<0.05.
2.2 WAF EIGKIEIRIL R PR RA(P<0.05), 1% 2.
18 L 5F i 98 T2DM 41 PLI.SBI AL \PD ¥ T Hialifg
* 2 WAFRIEFKRIEFRER(ct 5)
Table 2 Comparison of periodontal clinical indicators between the two groups(xt s )
Groups n PLI( scores ) SBI( scores) AL(mm) PD(mm)
Simple chronic
periodontitis group 71 1.95+ 0.43 3.21% 0.62 3.24+ 0.69 3.89+ 0.71
Chronic periodontitis
with T2DM group 15 242+ 0.59 3.85+ 0.79 3.97+ 0.85 4.46x 0.92
t -3.591 -3.457 -3.572 -2.678
P 0.001 0.001 0.001 0.006

2.3 MANOERTERLE

8 PESF A 2 A T2DM 21 5F SRR T . — AR fl Rk
LRAERR | PR PG TR A PR TR R 2 e T PR A 1 o 4%
H(P<0.05), A HAARFTE FERCEAT R BV R |k
BEERIA L2 S Gt L (P>0.05), WLk 3.

2.4 FLRSME ML Th17/Treg MUK i IL-17  TGF-B 7K FLL &R

1P JE R A T2DM 41 4M# 1L Th17 408 & He \ Th17/Treg
VA I3 IL-17 AP TR afitg M o i 4 41 (P<<0.05), A1 JH]
Ifil Treg £ AL 7 HEAIR T BA4l48 P 27 8] 46 4 (P<<0.05 ), W 20 1L V5
TGF-B /K- 22 5 TH 278 X (P>0.05) , L3 4,
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* 3 MANRIRTEALLR(xt s,CFU/ML)

Table 3 Comparison of oral subgingival microbiota between the two groups(x+ s, CFU/mL)

Porphy— Fusobacteri— Carbon Actino—
Prevotella Prevotella  Actinobacillus Streptococ—
Groups n romonas um dioxide—eating myces
intermedia  nigrescens  concomitantus cus oralis
gingivalis nucleatum fibroblasts viscosus

Simple chronic
i 71 1.50+ 0.29  1.69+ 0.29 147+ 033 142+ 026 1.80x 0.41 2.02+ 0.35 231+ 025 295 041
periodontitis group

Chronic
periodontitis with 15 1.75+ 0.32  1.70+ 030  1.69+ 0.41 1.65+ 0.38  1.81% 0.43 242+ 0.51 232+ 026 2.96% 0.42
T2DM group
t -2.980 -0.121 -2.246 -2.854 -0.085 -3.691 -0.140 -0.085
P 0.004 0.904 0.027 0.005 0.932 0.000 0.889 0.932

& 4 FHESMNEM Th17/Treg AR M7 IL-17, TGF-B /K FLb& (2t 5)
Table 4 Comparison of peripheral blood Th17/Treg and serum IL-17 and TGF-B levels between the two groups(xt s)

Proportion of Th17 Proportion of Treg

Groups n Th17/Treg ratio IL-17(pg/mL) TGF-B(pg/mL)
P cells( %) cells(%) € pe/ Blre
Simple chronic
) » 71 0.72+ 0.21 4.12% 135 0.17+ 0.03 2541+ 5.03 412.35+ 42.09
periodontitis group
Chronic periodontitis
15 1.35+ 0.34 3.02+ 0.62 0.45+ 0.11 3435+ 6.09 410.15+ 41.41
with T2DM group
t -9.367 3.077 -18.733 -6.025 0.184
P 0.000 0.000 0.000 0.000 0.854

2.5 A% miR-155 miR-223 RiIX5FFIGKIEFR. OREERT  Fod AMNEIL Th17 400 & H  Th17/Treg HAE L 1L IL-17 K
BB LUK SMNE M Th17/Treg 2 E 40 B B F a8 5 14 EIEA(P<0.05), 54ME L Treg 4l & b 5 AR 54 (P<

R 74 % miR-155 miR-223 35K ¥ 5 PLI.SBILAL.PD,  0.05), 5 HAZMHFT T AR AT A B PR P L 10 B BR A
T ERAD B AT | AR AT AR L P A O AR R ICE I TGF-B /KT (P>0.05), WK 5.

& 5 RAM miR-155 miR-223 ik 5 F FIG K IEHR. OBRR T E B AR SMNE M Th17/Treg K HAAME FHIEXE(r, P)
Table 5 Correlation between the expressions of miR-155 and miR-223 in gingival crevicular fluid and periodontal clinical indicators, oral subgingival

microbiota, Th17/Treg and its cytokines in peripheral blood(r, P)

miR-155 miR-223
Indicators
r P r P
PLI 0.506 0.000 0.511 0.000
SBI 0.475 0.000 0.492 0.000
AL 0.419 0.000 0.433 0.000
PD 0.532 0.000 0.508 0.000
Porphyromonas gingivalis 0.468 0.000 0.452 0.000
Carbon dioxide—eating fibroblasts 0.575 0.000 0.563 0.000
Prevotella intermedia 0.521 0.000 0.517 0.000
Prevotella nigrescens 0.539 0.000 0.524 0.000
Fusobacterium nucleatum 0.056 0.574 0.071 0.421
Actinobacillus concomitantus 0.073 0.415 0.065 0.513
Actinomyces viscosus 0.107 0.253 0.115 0.295
Streptococcus oralis 0.096 0.352 0.083 0.395
Proportion of Th17 cells 0.496 0.000 0.413 0.000
Proportion of Treg cells -0.417 0.000 -0.403 0.000
Th17/Treg ratio 0.603 0.000 0.583 0.000
IL-17 0.513 0.000 0.493 0.000

TGF-B 0.038 0.675 0.051 0.596
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il 2 —, Th17 A F IL-17 KEA K, 355K R AELN A
FA L, [FB Treg Ak /b, AN H F TGF-B B AIL , 3L
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Th17, 50 Treg % #& , miR-155 {R AT 5 CD8'T 41 fifl , % B 4H
L4 AR R = A o R FE AN AT A AR FH U, miR-155 62
SR RINRAT , RAE RN AN miR-155 ##% K+ -«B Mk |
VA, BRI S SH2 25 e LI 5 (BRI 1 LABE
TR JULEEE 3- S0 / 2R TS B A Jr SR 1B RS 5 1k
CRELY/ I 3 N = N AT & A L P 5t S 1
NP, AT s P T 4 AR VAR T miR-155 kK-
B THRRBERR#, HAE T2DM 3 miR-155 Fik /K F-5H
% miR-155 % ik /K5 PLI.SBI.AL.PD 2 EAH %, %M
miR-155 13 F3K T R i ff T2DM 18 1t 5F J8) 4 4 J8 4 4L
WO o ARSMIFSE 7R miR-155 78 =i SR 3L RE 35 1 40 i v
ik L, HOIE B A A S SR S IR A AN = 24.03 £, miR-155
Fik FIRIRKE S U 1 -C Toll #3244 4 FIAZ N+ -«B 1)
FIk , P ARATEAF 538 BB, BUIE G S, AR b s
PR P, miR-155 S 588 R GHLHIATRE R . B5E,
miR-155 58 1 ¥ sirtuin-1 23558548 25 5 J& 46 5 Th17/Treg
A7, miR-155 i F iR sirtuin-1 35, {4 Th17/Treg |A]
Th17 f@%%, %S B RAEAR ST RHLBER =2, Hik,
miR-155 3@ i ¥ 7% NOD #: 37 f& & 1 3 (NLRP3) & M/ MA , {2
i 2 R R B R R B A AR T, B e R 4
RIRIS TR  ASBIFFEAH DG S T 45 A 7R miR-155 3k 5 iR
NIRRT | SR AB M ET ZE TR  v R] S E TR AR A R T L Ah
JAlIf Th17 4 &5 b Th17/Treg LUAEL . IiL3% TL-17 /K152 IEAH
5%, 5 A1ME I Treg 4 & H & A<, 78 miR-155 A[fES 5

35T Th17/Treg Je i i 25 9, T Bk T iR HF 25 5L AN 2F
AR
miR-223 J& miRNA ZBM BT, 7 T A X e @fk,
TERLARME | 15 WGk 200 AR 5 2006 T 40 L oA 1 4 R i 200 M
SRR T2 R0, IR AE LA A S AE S 3 W) A A
VUL T P RN A AR S S AR AR 1, PR
WA AL, S AN R A DL T S HE CDA'T 4H 35 43 1h B
HA T B AE SN, BIF5ER ] miR-223 71 P BH ZE T e
o R MR B T A AR 55 )/ N UL 80 3k, B 550
A YO R P L L3 B N A G, miR-223 3o Rk ] i
& R ] DNCER % DR RSV W e i
R, R R AE S WP, 7E T2DM &id #2+, miR-223 i
T HE ] 4% NLRP3 R/ IMATE S RAEPRF N, fe ke &
MpEAE T, (L T2DM &4 Fif R, ABFFY R miR-223 7¢
B AFH Je ik Bk, T2DM #9835 h miR-223 kK
SEHTE, miR-223 5 PLI,SBI AL .PD 7 3¢, & B miR-223 A] i
Z 51 T2DM [Pk oF J8 8 Koiid 7 . miR-223 W] RIS A %
Hm) NLRP3 S5 H R i RAEA Bt IL-18 F1 IL-6 K3k, WA
FRELLUIAE SN FE— DA AT A B miR-223 ST T4
FEZL Th17/Treg KM A 5C . miR-223 AJ AR 1 AR G e A2
&L R AAE RN, SR AR TR I S BOCF SR i R
JRR % . BF5E oK miR-223 78 CDA'T 4iifiid 33k Ei4 I
AT AL E FE S R 2E Th17 GAEERAIFM S| Treg 1k,
30 Th17/Treg KA, miR-233 i AT I8 15 BEAER SR 40 M3
TAERER FE Th17 AL, BRI REZ LS. B
RIHEE X i 324 B sl R B IR ) S E S 1 Pl T B A L Bl
I REZE AL PTRR ARG E W R R 1) 22 AR ANAT 25 TR, IR
Th17/Treg P-4 B9, il miR-233 ] Gl FHLEL Thl7/Treg -
i, PR T AR
2 b e A R B E ERAWH miR-155 miR-233 Kk
JE, HAEFE T2DM (¥ H F  miR-155 . miR-233 ik /K H
#55 ,miR-155 miR-233 FIR 7KV 5518 P 2F Jil 5 0 & 2F Al 2R
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