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[ Abstract | Objective To determine the expression of miR-146a in saliva of patients with chronic
periodontitis and investigate its clinical value. Methods Forty-eight chronic periodontitis patients admitted in
stomatology of Southwest Hospital from January 2012 to August 2013 were investigated (including 28 males
and 20 females at a mean age of 42 years) and 20 age- and sex-matched healthy volunteers were enrolled as
healthy controls. Real-time PCR was performed to detect the expression of saliva miR-146a in these subjects.
Thirty-two patients with chronic periodontitis were treated with basic periodontal therapy for 6 weeks. Their
probing depth (PD ), attachment loss ( AL) and plaque index ( PLI) were recorded before and after
treatment. Results  The expression of saliva miR-146a were higher in chronic periodontitis patients than in
the healthy controls (2.52 +0.87 vs 0.81 £0.58, P <0.01). After basic periodontal therapy, the MiR-146a
expression and all periodontal indexes were reduced (P <0.05). Positive correlation was found between saliva
miR-146a expression with periodontal PD (r=0.574, P <0.05), AL (r=0.629, P<0.01) and PLI (r=
0.758, P<0.01). Conclusion MiR-146a expression is obviously stronger in saliva of patients with chronic
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periodontitis than in healthy people, and significantly decreased after initial therapy, indicating that miR-146a

may be considered as a potential target for prevention and treatment of chronic periodontitis.

[ Key words |

Corresponding author; Wu Buling, E-mail ; bulingwu@ smu. edu. cn

KR R I kAT TR SRR AL S0 9 0 1 IR 1 9
Xof R BRE 4 D S L 0 1% 3 B e 8 17 B A 2F SR 40 4R D A
PR RBEHR B PR T A Pl B AR Y AR, B
RNA (microRNA , miRNA ) #{ & BLTEVF 22505 H i 35
ik, AR M 9 A 3 R HP A Ry 12 4R 1
FEMGE S miRNA S — 2 i B AR <1 19 /00 1 3 4 A
RNA, i3 5505 mRNA B A4MEE X, B i mRNA 5§
T RS, DTS PR TR B SR SRR R A . fEE R
A2 518 M R AE & 3 FE AT & 9 miRNA 1, miR-
146a BIVE AL MBI AT ", Xie 451 SR HIIEA
FHER IR 18P T R 3 A R 21 miR-146a 3£
ik 1,328 miR-146a AIES 5 T2 8 R 1) & 9%
R ST MERUE LS 515 B R ah, ARV H -
FRBIT A= W5 5 ) (biomarkers ) — F RISK & A WSS
RS o ABIFSE A miR-146a YIS, HLASE 1
JE| 96 £ B Akt B Xof R 3 V13 Hh miR-146a 1 $2 3k
I, I H A 28 SR BE Rl A 7 11 J5 MV 3 miR-146a
AYARAR , 430 He 5 2 JE I R A6 A 08 A OGP, R0 MR Y
miR-146a 7£ 7 J8 5 W i) A Ve

1 #REFE

1.1 HRA%

PEHL 2012 4F 1 7 5 2013 4E 8 A T45 = F K K2
VYR BEBE 1 R0 A8 1 28 i 2 2 (CF A R 4H)
48 o], o 55 14 28 i, 2 1 20 5, P B4R Y 42 2
KRR B AFIIE G I PEF T R 12 Wi S IR
SCHRL8 ] o [F] P 1B A Bt 1A A6 1y Akt B 25 B 2 20 91l
DR BEZH , A4S T3P 12 ], Lotk 8 ], P AR i
40 % o HEBRBRUE : O B (A A SR 8 40T , Wi 1
BRIRR 2RI 58 55 @3 A H N bt A KK 2y
Wy G BE 7R B A i 1 AL 25 1 AR A
FRRZ5H) Je FARIGST S, BUAEA HAt F R IR g
I ) S R 1] s 2 MEAE AR IR il 7L S ) 2 4% %2
i IERHATT
1.2 &35

Trizol {83 ( Invitrogen /\ H], 3€ [E ) ;mirVana PARIS
Kit( Ambion /Y 7], 2€[H ) ; One Step PrimeSeripp miRNA
cDNA Synthesis i %% %71 & ( TaKaRa A &), HAY) 5

chronic periodontitis; saliva; microRNA ; miR-146a

SYBR Premix Ex Taq"™ PCR Jz Wi & ( TaKaRa /A 7] ,
HA) .
1.3 oEihd

R E B TR A, [R]— 07 B2 0 56 B o
F William ZF Jil R 51452 2F 14 6 7 i Y PRI TR B
(periodontal probing depth, PD) | [ft & 3% 2k ( clinical
attachment loss , AL) 7K 3, 2% Ff] Silness #11 Loe F¢ 5 72
E T DTS X ( plaque index, PLI)
1.4 CTRIARRET R E

TBYT HIR A3 BT 118 P 2F A 4 B8 A AT 1
PAEHLOETAES, RERITHEBEET 2N
FEFE R EIE VAR BT EE MR TR VB R AR
TR 6 G T 12, Bioh RERFE MR I
TH il 3 2 926 E i PCR (RT-qPCR) A I M |-
i 1 miR-146a Y 3RIK , FFA PD (AL J PLI 45 3 7
Jal i R R
1.5 miR-146a #-m|
151 MERFRASHR AR JAb B 3 RR A 2%
RIMEW , REERT 4 h 52308 WA AR A BB
Fo FIRRZHEIR 2% pFr BRI 22 U S8 4 IS , 5 e
Vi, ] 2 ST JEHTE RNA i 1.5 mL 8504 (AX-
GEN 23 w)) WA MER , B H B I R 1.5 mL I
W H RS R HE 4 °C,3 000 1/min, 5.0 15 min, Y
MBI B o BRI EIEVRTE T - 80 T4 M.
1.5.2 5 RNA 2B X 4ifk % F Ambion 2\ 7]
mirVana PARIS Kit $2 B Fn4lifb g g g s RNA,
FEID R 2 MO R & 30 W] 43 # 47, Bio-Rad 24 ]
Smartspec plus 43560 BE{CR: I 5 RNA ¥ B8 1 o i
Kol &4 5K RNA T -80 CHRAER .
1.5.3 miRNA 2 % 5% % FH TaKaRa 4\ &) One
Step PrimeSeripp miRNA ¢DNA Synthesis J5z %% 5% Bz 77
EXTHEEU S RNA Py miRNA S 55 il B A A8
BERLIR (cDNA) o 5% s - 80 CHRAFR .
1.5.4 RT-qPCR #& ] 1 ABI StepOne Plus SZE
1 PCRAY 4% 88 SYBR Premix Ex Tag™ PCR JZ Jif
1 & (TaKaRa 23 \]) #£47 RT-qPCR &, LA miR-
16 K2 R M AKRF R 20 wL: SYBR Premix Ex
Tag1l 10 pL,ROX Reference Dye 110.5 plL,cDNA #
M2 pL,miR-146a & miR-16 | Fi2[ 4% 0.5 ulL,



5537 5 9 M
2015 4£5 H 15 A

= E BE R ¥ ¥ MR
J Third Mil Med Univ

Vol. 37, No. 9
May 15 2015 909

RNase Free dH, O 6.5 uL, PCR Jz i 4&c14:95 C
15 min JAZEME,95 °C 15 5,60 C 60 s, 2 h 40 MEFF,
BAPRAAG 3 AL T & R A CF Y106 B B
(cycle threshold,Ct) , % miR-146a ) Ct {EJ# 2 miR-16
CtEAEN ACHE . RAIAIXS & B X RT-qPCR 45
AT oM TR EAR G ) 22 %R miR-146a 1)
AHXS 23R hE
1.6 Sitxo

K FH SPSS 17. 0 GEit it , Ba LA x =5 7R, 21 6]
HAEAT LSD- 0%, F i SEBR 077 0 A8 B 00 K
MIFFREAS KK, miR-La6a 235K V-5 o G e b
[5G ZAT Pearson AHIC R KT

2 F#R
2.1 M)A K A5 AT PR ek b miR-146a
FAE R ph g

RT-qPCR #5455 R 182 P 24 8 58 2 e v b 75
H1 miR-146a Fik7K (2. 52 £0. 87) I 25 & (gt Fe Xof
HEZH[ (0.81 £0.58) ,P <0.01,& 1],

 miR-46a T I

2 4 6 81012 1416 18 2022 2426 28 30 32 34 36 39 40
IR AR

g i i
¢omiR=16 "
. miR-146a

> 4 6 8 1012 1416 18 20 22 24 26 28 30 32 34 36 39 40
PPN EL
ABME T B KB AT R
E1 (EMEFEARAREREBARER LSS miR-146a 9
RikkFE

2.2 BWTRAKEET ARG WG ER LF
miR-146a & A K- % 4L
B A BR 58 A JE IRt T e A T RS Y R
32 i, HERA T R B IR YT HIE MEVR Y miR-146a
FRKF-, K IIRYT G A MR T miR-146a [1)7KF-
(1.52 £0.63) BIGIFHT (2. 57 0. 84) B &L (P <
0.05,/42),

L miR-dea YA

2 4 6 810121416 18 2022 24 26 28 3032 34 36 39 40®
PHETERRREL

m:iR-»l 46_3/? : \

2 4 6 8 16 lé 14]6 ]é 202’2 2426 Zé 3b3é 3436 39 40
P HPEFR IR AL
A& ITR ;BT B
2 BWFARXEETFEAEMEITRIEER LE S miR-146a
FTIEKFEHT

2.3 ki ki miR-146a £k KT 5 F 8 W kg ire
23

32 8 E S BRI S 6 J, B A ARG
ek, BERE A (PLD) FRZTREE (PD) (5 225
(AL) ¥ W%, SIaITRIAA L, ZRA ST E X
(P<0.01,% 1), MM HERER, FRREH
HEWE ' miR-146a 1)K /K5 PLI(r =0.758,P <
0.01) .PD(r=0.574,P <0.05) & AL(r=0.629,P <
0.01) ¥R IEAA



37T BH M
910 2015 4E5 A 15 H

= E BE R ¥ ¥ MR
J Third Mil Med Univ

Vol. 37, No. 9
May 15 2015

F1 BUEFRAXEEEMBTIIEES0FEIGKERN
b8 (n =32, x +5)

i 1] BEFR 4L ISR (mm)  ff$35 122K (mm)
YRYT R 2.21+0.32 3.94 +0.78 4.20+£1.02
RITIE 1.38 +0.26° 2.68 £0.41° 3.18 £0.55°

a:P<0.01,5& 7 AT rbsx
3 itig

PEAER R 22 W BIF 98 8 6 G T8 1 2 A R
SEE M T LA AR AR, T E e R H e 2 Fel
BT TENS R F JE R 1 A R R B T R
F L 9F BHA T RE RS M F TR 902 8 RTT TS T AL
PR EE SR AR . DRI, MEIR miRNA REVE N
PRI 12 Wt B R W (%) A 3k A ) S s ), B B
W EEIR A o ERT, M A e T R 4 R
HMER miRNA (55 . 8 T i — 83T miRNA 718
PEA SR 9 e e e v B /R LRI 35 30, A5 LA miR-
146a g PIA L, I RT-qPCR BEAKG 118 124 i ¢
FBE R LT P miR-146a (R IAEN, 45 R Bon, 12
PEA JE 98 58 5 R _E 3 H miR-146a 238K 7 W 3
TR IR, R T S ARG T 2 & 2 g
PE A 4 S8 E MR b3 v miR-146a (3R 35 , A 7%
TBIT UL E PEAT I 2F AT IRYT 5 6 FABE VT ULEE
LI F s R A A 28 £k 3 A6 0 e Y 13 ' miR-146a
RIS, A5 R R, &RIT G, BE M E I miR-
146a FRIATKV- 0 2 AR, T REA 2 JE i PR Ar i B
UGEE B EHEAM I R B, A RALIERES
MEVE E I 1 miR-146a 7 & 2 A G,

miRNA J&— % I PR 28 36 0458 & 44 58 224 R 1Y)
E4ii%/N RNA, 32 2 5 T 2800 0 &R FE, a0
JipdeE R PR S B B e e M A . Bk E
WFE R B, miRNA 7678 97 05 D e 4R 15 9% R G fa
SETTH R YEE EEAEM , miRNA Y 58 £kl iE 518
PERE K& i PR AR G o T AE 5 18 1 R AE A G 1)
miRNA 43FH B 55 A BUIESE, miR-146a 7618 P R AE
KRR R R L R EAE A I Wang 21 %
PR TR T 400 b miR-146a 7K - 165 7 D1 R
YER R R 2 F 3R, H miR-146a b A LLGZH T 40
HIHews # D o

H TR IR ML 3B T MR BTN R 2 I B A
A=) o AR I UESE , 42 | I 2 MR — 3

HA ALY miRNA 2 1538 , 46 I 1 26 {4 1 miRNA
[VRE BE ARAT BN 14 K A R RN T00 IS F0 9 A 56 43 T
o P miRNA TR % A i 8 1 7 v g
VE R E B OB S , T B 2 A6 4B A 1 AS 7
J& W miRNA BFSE IR %32 Kk Patel 25 BF5 &
U, miRNA (1) 2858 B A [A]— ML Y AS 2 Bl [R]
M, HAN S50 5 B, B ME YR miRNA 3% 3% & A X
fHsE . Park 2 F ] RT-qPCR $Z AR KM T 50 451 1
Jis 9 FE 2 I 50 {51 {k R ok B A TRE R ¢ 375 b miRNA
W25, & miR-125a 1 miR-200a 7E [ JI& fig 965 B 3
WL TR B R R, 5 Hh A SR 8 T T
bR S

X ER miR-146a BRI , 3F40 07 7 JE SE A
FYRTIG miR-146a 335 197254k , 45 4275 , miR-146a A]
BETEM IS TR 98 1) A o LR PP 4% — e A T, R 0
Wi b3t miR-146a 23K K F- 19 A AL 7T RE 5 % 4
FERBYT IR AAFAE R R o X AR/RFRATT AT DAL M
W E 35 miR-146a 1932 350 A S e 7F & 48 9 % Rk
B0 IR YT SR VEAG 1 — AT A2 A W48 b, 6 T A
M K I VPG B — 2 2% 7 L (HAIRTSE 151
B BTN A 6 & K5 oA o B KRR AR R K
W75 ] P 3 — 25 R FIIE S

miR-146a J2& K 4R 0 i FIF ATV 0 08 1) T B2 4%
¥ (EFA G b, BF 58 % & B, miR-146a T §1 [i]
3k s S A8 BT 52 AR € R 7 6 T A i A -1
SZAAHH OC T BtE-1, DT A7 Ta] 98 455 [ A B0 938 S 17 1Y) iR
5510 o EE BT GRREF, Lu T BESE & B miR-146a
AR Thl 4040 L5 B S 3 R T Bl S 5
ESRWOE - 1 WFRIE , AT 08 P 28 08 S g 5 (HA A
WSS FAIE 52, 702 KR L 6 7 48 B IR N i R B 1
miR-146a ASREAG M Thl 408534k , 3 T i 8 3% 1k
WIREIRIE A F A R-6 FRIEH F /- ENZ, 7
BT RRIBIESR T R LG ARSI R B, 18 1
S JR AR 8 MR MR SRS IR - LA R -6 SERIA T
i, FLS oA JR 0 S e R 2 5 VI AR 56, SR T, miR-146a
S5 T A & S0 BT A A A
P25

L TR A8 L O A 46 B E MR B miR-146a
FRA- B EF S, HMER _EIE H miR-146a F3545 1k
15 5F JH 4L B 9 R L B A O, 7% FLAE M T
P S R rh AT REER % T BT



37T BH M ¥ = K B OK ¥ ¥ M Vol. 37, No. 9

201545 H 15 H J Third Mil Med Univ May 15 2015 911
5% [10] X0, HE#, BB, % &SRR EEER P 3
Z : b 2 SR B0 B 5 1 R 2T JE F8 SO A e MRS [T . S =
(1] 20, 5, RUAE, % F J AR I 8 % 4 i HIERAAL, 2014, 36(5) ; 492 -494.

[2]

(1] A =7 R R, 2010, 32(3) : 293 -296.
Singh R P, Massachi I, Manickavel S, et al. The role of

miRNA in inflammation and autoimmunity [ J ]. Autoimmun

Rev, 2013, 12(12): 1160 - 1165.

Staedel C, Darfeuille F. MicroRNAs and bacterial infection
[J]. Cell Microbiol, 2013, 15(9) ; 1496 - 1507.

Cheng H S, Sivachandran N, Lau A, et al. MicroRNA-146
represses endothelial activation by inhibiting pro-inflammatory
pathways[ J]. EMBO Mol Med, 2013, 5(7) : 949 - 966.
Sipert C R, Morandini A C, Dionisio T J, et al. MicroRNA-
146a and microRNA-155 show tissue-dependent expression in
dental pulp, gingival and periodontal ligament fibroblasts in
vitro[ J]. J Oral Sci, 2014, 56(2) : 157 - 164.

Xie Y F, Shu R, Jiang S'Y, et al. Comparison of microRNA
profiles of human periodontal diseased and healthy gingival
tissues[ J]. Int J Oral Sci, 2011, 3(3): 125 —134.
FEXGHE, AL, TR, 2. MERFNMER 4L 5 o 482
WilJ]. HEFR O EBEES, 2014, 41(2) : 213 -218.
EFEN, WRIL, 43, % ARG XA R
PeE O SR ML Hs-CRP IL-18 ' TNF-ou 7K B ik A A%
FERERYSZ R [J]. 28 = 428 KoF =4k, 2013, 35(20):
2237 -2239.

Xie Z, Chen G, Zhang X, et al. Salivary microRNAs as
promising biomarkers for detection of esophageal cancer[ J].

PLoS One, 2013, 8(4): e57502.

(11]

(12]

[13]

[14]

[15]

[16]

[17]

Sexton W M, Lin Y, Kryscio R J, et al. Salivary biomarkers
of periodontal disease in response to treatment[ J]. J Clin
Periodontol, 2011, 38(5) : 434 —441.
Wang S, Zhang X, Ju Y, et al. MicroRNA-146a feedback
suppresses T cell immune function by targeting Statl in pa-
tients with chronic hepatitis B[ J]. J Immunol, 2013, 191
(1):293 -301.
Guay C, Regazzi R. Circulating microRNAs as novel bio-
markers for diabetes mellitus [ J ]. Nat Rev Endocrinol,
2013, 9(9) : 513 -521.
Patel R S, Jakymiw A, Yao B, et al. High resolution of mi-
croRNA signatures in human whole saliva[ J]. Arch Oral Bi-
ol, 2011, 56(12) . 1506 — 1513.
Park N J, Zhou H, Elashoff D, et al. Salivary microRNA .
discovery, characterization, and clinical utility for oral canc-
er detection[ J]. Clin Cancer Res, 2009, 15(17);: 5473 -
54717.
Lochhead R B, Ma Y, Zachary J F, et al. MicroRNA-146a
provides feedback regulation of lyme arthritis but not carditis
during infection with Borrelia burgdorferi[ J]. PLoS Pathog,
2014, 10(6) : e1004212.
Lu L F, Boldin M P, Chaudhry A, ei al. Function of miR-
146a in controlling Treg cell-mediated regulation of Thl re-
sponses[ J]. Cell, 2010, 142(6) : 914 —929.

(%5 :2014-11-05 ; f& [ :2014-12-15)

(%4 = &)



