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ABSTRACT Objective: To investigate the relationship between the microribonucleic acid (miR)-21 and miR-34a expression levels
in gingival sulcus fluid and the periodontal indicators and helper T cells (Th)1/Th2/Th17 imbalance in patients with chronic periodontitis
(CP) complicated with type 2 diabetes mellitus (T2DM). Methods: 114 patients with CP who were admitted to Department of Stomatology,
Beijing Shijitan Hospital Affiliated to Capital Medical University from March 2020 to March 2022 were selected, according to whether
they had T2DM, patients were divided into CP complicated with T2DM group with 36 cases and CP alone group with 78 cases. Another
60 healthy subjects were selected as control group. The periodontal indexes, miR-21 and miR-34a expression in gingival sulcus fluid and
Thl, Th2, Th17, Th1/Th2/Th17, serum Thl, Th2, and Th17 related cytokines levels in the three groups were compared. Spearman corre-
lation was used to analyze the correlation between the miR-21 and miR-34a expression in gingivicular sulcus fluid of patients with CP
complicated with T2DM and the periodontal indicators, Th1, Th2, Th17, Th1/Th2/Th17 and their related cytokines levels in peripheral
blood. Pearson/Spearman correlation was used to analyze the correlation between periodontal indicators and Thl, Th2, Thl7,
Th1/Th2/Th17 in peripheral blood and related cytokines levels in patients with CP complicated with T2DM. Results: Plaque index (PLI),
gingival bleeding index (BI), attachment loss (AL), probing depth (PD) increased sequentially in the control group, CP alone group, CP

* R H AL AT A R AR A F IR " T T H (QML20231503)
YR TIA HE S (1988-) , % Wit AEBE BRI, BFFE 07 1l - k24 o) 9 | 171 ISR BR8P 242 , B-mail: 1xm18801026547@126.com
o EIRAEE R (1992-), 5 1t SRR PRI, BF5E )5 10 - 2 RO IR -8B BT AN D RE B AL - 5455 , E-mail: lejims@163.com
(Wi H #1:2023-02-20 4232 H 191:2023-03-16)



DREYESSHE  biomed.cnjournals.com  Progress in Modern Biomedicine Vol23 NO.13 JUL.2023 . 2455 .

complicated with T2DM group, and both miR-21 in gingival sulcus fluid and Th2 in peripheral blood and serum Interleukin (IL) - 2 and
Interferon-y (INF-y) decreased sequentially, miR-34a in gingival sulcus fluid and Th1, Th17, Th1/Th2/Th17 in peripheral blood and
serum IL-4, IL-10, IL-17, Tumor necrosis factor-a (TNF- a)elevated sequentially (P<0.05). Spearman correlation analysis showed that
miR-21 expression in gingival sulcus fluid of patients with CP complicated with T2DM was negatively correlated with PLI, BI, Al, PD
and peripheral blood Thl, Th17, Th1/Th2/Th17 as well as serum IL-4, IL-10, IL-17, TNF-a, and was positively correlated with peripheral
Th2 and serum IL-2, INF-y (P<0.05); while miR-34a did the opposite. Pearson / Spearman correlation analysis showed that PLI, BI, Al,
PD were positively correlated with peripheral blood Th1, Th17, Th1/Th2/Th17 and serum IL-4, IL-10, IL-17, TNF-« in patients with CP
complicated with T2DM, and were negatively correlated with Th2 in peripheral blood and serum IL-2 and INF-y (P<0.05). Conclusion:
The low expression of miR-21 and high expression of miR-34a in gingival sulcus fluid of patients with CP complicated with T2DM are
related to poor periodontal status, which may be involved in the progression of patients with CP complicated with T2DM by regulating
Th1/Th2/Th17 imbalance.
Key words: Chronic periodontitis; Type 2 diabetes mellitus; miR-21; miR-34a; Periodontal indicators; Th1/Th2/Th17 imbalance
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Table 1 Comparison of periodontal indicators in the three groups

CP complicated with
Indicators CP alone group(n=78) Control group(n=60) F/H P
T2DM group(n=36)
PLI[M( Pss,P55)] 1.25(1.15,1.48)® 1.15(1.04,1.29 ) 0.75(0.65,0.86) 110.269 <<0.001
Bl(xt s) 1.62+ 0.23® 1.09+ 0.20° 0.51£ 0.14 390.153 <<0.001
AL(mm, x* s) 4.65% 0.65® 4.08%+ 0.46* 0.47£ 0.10 1583.107 <<0.001
PD(mm, x* s) 5.37 0.77® 4.85+ 0.67° 1.90+ 0.31 543.653 <<0.001

Note: Compared with the control group, *P<<0.05. Compared with CP alone group, "P<<0.05.

AN EIML Th2 KK AR, #R72)# miR-34a F04ME Il Thl  Th17,
Th1/Th2/Th17 #K¥K F+ (P<0.05), W3 2.

2.2 = 4H#R A% miR-21.miR-34a 3% 3% F04p B 1 Thl.Th2.
Th17.Th1/Th2/Th17 Eb%5
X AR4 . Fgl CP 4 .CP &1 T2DM 4 iR 47 miR-21 FlI

*® 2 ZARATE miR-21 . miR-34a FiEFASME M Thl, Th2,Th17.Th1/Th2/Th17 b
Table 2 Comparison of miR-21 and miR-34a expression in gingival sulcus fluid and Th1, Th2, Th17, Th1/Th2/Th17 in peripheral blood

in the three groups

Indicators CP complicated with CP alone group Control group(n=60) F/H P
T2DM group(n=36) (n=78)

miR-21[M( Pys,Ps)] 1.25(1.06,1.51 )* 1.51(1.29,1.77 1.91(1.37,2.27) 26.158 <<0.001
miR-34a[M( Py, P55 )] 1.75(1.39,1.90 )* 1.31(1.11,1.45) 1.09(0.97,1.22) 59.374 <<0.001
Th1(%, x£ s) 2.62+ 0.53® 1.73%+ 0.44* 0.71% 0.18 276.775 <<0.001
Th2[%, M( Pas,Pss )] 1.06(0.89,1.45)* 1.34(1.18,1.56 )" 1.83(1.55,2.11) 69.710 <<0.001
Th17(%, x% s) 1.14% 0.20® 0.81% 0.12* 0.48% 0.11 263.965 <<0.001
Th1/Th2/Th17[M( Pss,Pss)] 2.02(1.58,2.67)* 1.62(1.16,2.12)" 0.81(0.62,1.07) 81.188 <<0.001

Note: Compared with the control group, *P<<0.05. Compared with CP alone group, *P<<0.05.

2.3 =487 Thl. Th2.Th17 {834 E Fk F b WEAR , TL-4 TL-10 IL-17 . TNF-o {155 (P<0.05), W3 3,

X BR2H (Bl CP 2H \CP 4 3F T2DM £H [fiL 3% 1L-2  INF-y &

3 Z4HIMiE Thl, Th2,Th17 85X EFKFELE
Table 3 Comparison of serum Th1, Th2 and Th17 related cytokines in the three groups

Indicators CP complicated with CP alone group Control group(n=60) F/H P
T2DM group(n=36) (n=78)

IL-2(ng/mL, x ) 14.93% 4.61® 27.78+ 5.21° 3592+ 5.26 189.729 <<0.001
INF-y(ng/m, xt s) 29.24+ 8.58® 51.47+ 16.84° 90.13+ 29.87 104.479 <<0.001
IL-4(ng/m, x% s) 25.86 3.70® 20.02+ 5.23* 14.39+ 2.18 207.170 <<0.001
IL-10(ng/m, x£ s) 32.87¢ 1.52* 25.67+ 2.69* 19.93+ 2.92 285.327 <<0.001
IL-17[ng/mL, M(P»5,P75)]  32.95(31.94,33.75)® 25.48(23.59,27.46)*  20.13(17.54,22.24) 130.457 <<0.001
TNF-a(ng/m, xt s) 93.23+ 21.20* 56.43+ 15.06* 29.23+ 8.43 211.789 <<0.001

Note: Compared with the control group, *P<<0.05. Compared with CP alone group, "P<<0.05.
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$EFRFASME M Thl, Th2,Th17,Th1/Th2/Th17 R EIEEMME  Th1/Th2/Th17 & iE IL-4 IL-10 IL-17 TNF-o 2 AAHXG, 54b

FokFHHEE M JE i Th2 A1l 3 1L-2 INF-y £ 1F 4 56 (P<<0.05); 1fii miR-34a
Spearman AH 3¢ 4347 7R ,CP & JF T2DM B E AR W SZAHR . I3 4,
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Table 4 Correlation between the miR-21 and miR-34a expression in gingival sulcus fluid of patients with CP complicated with T2DM and the periodontal
indicators, Th1, Th2, Th17, Th1/Th2/Th17 and their related cytokines levels in peripheral blood

miR-21 miR-34a
Indicators
I P I P
PLI -0.656 <<0.001 0.651 <<0.001
BI -0.602 <0.001 0.627 <0.001
AL -0.668 <0.001 0.691 <0.001
PD -0.697 <0.001 0.669 <0.001
Thl -0.776 <0.001 0.704 <0.001
Th2 0.801 <<0.001 -0.797 <<0.001
Th17 -0.735 <<0.001 0.733 <<0.001
Th1/Th2/Th17 -0.812 <<0.001 0.839 <<0.001
IL-2 0.715 <<0.001 -0.766 <0.001
INF-y 0.801 <0.001 -0.718 <0.001
IL-4 -0.668 <<0.001 0.684 <<0.001
IL-10 -0.715 <0.001 0.629 <0.001
IL-17 -0.666 <0.001 0.678 <0.001
TNF-« -0.676 <0.001 0.638 <<0.001

2.5 CP &3 T2DM &2E FFAE+r 54 E M Thl . Th2. Thl17. PLI.BI. AL PD 5 4} & 11 Thl Th17 . Thl/Th2/Th17 F1 I J&
Th1/Th2/Th17 R EH6 <4 A [F F K FHIHE X1 IL-4 IL-10 IL-17 ' TNF-o & 1E#2&, 548 i Th2 A i
Pearson/Spearman A JCPE 4 #7 iR ,CP &3 T2DM B IL-2 INF-y 2 fAH5(P<0.05), WL#E 5,

% 5 CP &3 T2DM £& FEgFR55ME M Thl Th2,Th17,Th1/Th2/Th17 R E 48 4 A E F 7K T HI4H K 14
Table 5 Correlation between periodontal indicators in patients with CP complicated with T2DM and Th1, Th2, Th17, Th1/Th2/Th17 and their related
cytokines in peripheral blood

PLI BI AL PD
Indicators
I P I P I P I P

Thl 0.669 <<0.001 0.708 <0.001 0.644 <<0.001 0.706 <<0.001
Th2 -0.571 <0.001 -0.690%* <0.001 -0.620%* <0.001 -0.678* <0.001
Th17 0.666 <0.001 0.711 <0.001 0.682 <0.001 0.705 <0.001
Th1/Th2/Th17 0.733 <0.001 0.737* <0.001 0.650%* <0.001 0.695%* <0.001
IL-2 -0.601 <0.001 -0.738 <0.001 -0.655 <0.001 -0.681 <0.001
INF-y -0.656 <<0.001 -0.690 <<0.001 -0.624 <<0.001 -0.696 <0.001
IL-4 0.649 <0.001 0.777 <<0.001 0.645 <<0.001 0.732 <<0.001
IL-10 0.690 <<0.001 0.787 <<0.001 0.694 <<0.001 0.675 <<0.001
IL-17 0.685 <<0.001 0.780%* <<0.001 0.641%* <<0.001 0.713* <<0.001
TNF-a 0.633 <0.001 0.772 <0.001 0.691 <0.001 0.657 <0.001

Note: * was Spearman correlation analysis.
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Wi A A8 SRR IS5 S A iz Rk R R R & 20
REFNFEIG™), Ping SEPIRF ST HIE , miR-34a FRIRFEALT] 22 T 40
ML T REZ 451, I H 1) Thl 434k . Dang S5PIRF S HE , 40 )
miR-34a F2IKHE T A Thl . Th17 H M LA Th2 B4, B
TSI NI R . AVFRER R, X R 4l CP
41 .CP &I T2DM H1HRVA K miR-34a KK Tt i, $7n il 6
miR-34a KL 25 CP 5 T2DM &4, FRIEWR,CP &
Jf T2DM %% i} ¥4 ¥ miR-34a 3 ik 4b J4 1l Thl,Th17,
Th1/Th2/Th17 FifiLiE IL-4 IL-10,IL-17 \ TNF-o £ 1EAHG , 54b
JEl L Th2 ALK TL-2 INF-y B GFASE, X UL HTERA# miR-34a
IR T B I AT Th1/Th2/Th17 A5 B RAE SN 25
CP &3 T2DM &A=, Z3Hr HAL AT BEJ2 miR-34a & ik n] 7
B CDA'T AITRESRIE , fEdERI 4G T 40d1m) Thl Th17 $46JF
i Th2 %4k, 54 Th1/Th2/Th17 Je /552,

L5 LA R, CP 4 T2DM M liUA ) miR-21 Fik 5
PLI.BI AL .PD & 171 #i5% ,miR-34a #jk 5 PLI.BI.AL .PD &
IEARSE, ifif PLI,BI,ALPD 5 4M& Ifil. Th1,Th17,Th1/Th2/Th17
FAIfiL 7 IL-4 JL-10 JL-17 ., TNF-o £ 1FARSE, 548 1fl Th2 Al
T IL-2 INF-y 8 A C, 3% #E— 20 U B miR-21 % % 35 Fl
miR-34a 5 % A8 0] e id 845 Th1/Th2/Th17 %k 5 CP
£ IF T2DM .

2 BJnik, CP 571 T2DM 5 HUA M miR-21 FIKFEAR,
miR-34a Kk THm, S5 ATEAREOINSC, JfnT ey
Th1/Th2/Th17 k25 CP & Jf T2DM it (HANFFE 45 Rid
T RAEARMIGIESS, IFRAWISE miR-21 \miR-34a 22 5 CP &
I T2DM LI
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