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Relationship between Gingival Crevicular Fluid Omentin-1, MMP-9,
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ABSTRACT Objective: To investigate the relationship between the gingival crevicular fluid Omentin-1, matrix metalloproteinase-9
(MMP-9), osteopterin  (OPG)/receptor activator of nuclear factor-kBligand (RANKL) ratio and periodontal indicators, oxidative stress
and nucleotide binding oligomerization domain-like receptor protein 3 (NLRP3) inflammasome in type 2 diabetes mellitus (T2DM) with
chronic periodontitis (CP). Methods: 73 patients with T2DM (T2DM group), 77 patients with CP (CP group), and 83 patients with T2DM
with CP (T2DM with CP group) who were admitted to Beijing Rehabilitation Hospital affiliated to Capital Medical University from June
2020 to June 2022 were selected. The Omentin-1, MMP-9 and OPG/RANKL ratio in gingival creval fluid of all patients were detected,
and their correlations with periodontal indicators, oxidative stress and NLRP3 inflammator-related molecule messenger RNA (mRNA)
expression were analyzed. Results: The gingival crevicular fluid Omentin-1, OPG/RANKL ratio, total antioxidant capacity (TAC) and su-
peroxide dismutase (SOD) in the T2DM with CP group were lower than those in the T2DM group and CP group (P<<0.05). The MMP-9,
malonaldehyde (MDA), NLRP3mRNA, apoptosis-related speck-like protein (ASC) mRNA, cysteine protease-1 (caspase-1) mRNA ex-
pressions, and bleeding index (SBI), plaque index (PLI), periodontal pocket probing depth (PD) and attachment loss (AL) were higher
than those in the T2DM group and CP group (P<<0.05). The gingival crevicular fluid Omentin-1 and OPG/RANKL ratio in patients with
T2DM with CP were positively correlated with TAC and SOD (P<<0.05), they were negatively correlated with the MDA, NLRP3mRNA,
ASC mRNA, caspase-ImRNA expressions, and PLI, SBI, AL, PD (P<<0.05), and MMP-9 was negatively correlated with TAC and SOD
(P<<0.05), it was positively correlated with the MDA, NLRP3mRNA, ASC mRNA, Caspase-1 mRNA expressions, and PLI, SBI, AL, PD
(P<<0.05). Conclusion: The gingival crevicular fluid Omentin-1 level, OPG/ RANKL ratio in patients with T2DM with CP are decreased,
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and MMP-9 level are increased, which are associated with aggravated periodontal tissue destruction, oxidative stress and activation of

NLRP3 inflammatorome.
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P& PE 2 JE R (CP) & —F i WL A8 SR PR , HA% A
S SR EE I IR, 2 TUBE IR Y% (T2DM )& CP () E 2 fEfs
K%, T2DM B B2 8 5 1 5y BebEsgin , ik -5 CP ™
BEAHRER, T E A3 T2DM i il xE
B, A B AR E , S B R R, TF9Y & AL
=5 T2DM £ CP A T A LI, Jwts it e iy L [m A
FU, T2DM £ CP B HIRES G B RS A A2 AR 8 1 3
(NLRP3) #&fit/IMAAL T35 R4, NLRP3 MG 7R [ 4R35 35
IR, 52 R AL SR 6, MIEE -1(Omentin-1) /&
— TP R, 55 ZE AT R BT 52N BRI T2DM A 560,
Omentin-1 3 B HT 5 AL &AL R FLME R, 43 Omentin-1
AT AT A S5 D R S84 A A S 0, Omentin- 1 i = AT 23
SEACRZS (TOS) M i (MDA ) /K HE &7 , BT A AL RE T
(TAC)Hh =™, Hei 4w 8 A -9(MMP-9 )2 —Fh HE P 4 & &
FI G, RAEFE T A0S 3 (IL)-1 . IL-6 F1 C J i 2 11 4542
RANEHETFVEFT MMP-9 /KB #1525 RS Y,
MMP-9 1,32 E Ak BT, AR %14 T MMP-9 Feiki
i, 5 AR A P, E AR R (OPG)/ 4% F F kB 3%
A3 A0 PR i A4 (RANKL ) 2B 5 90 90 47 1) S S 3 1 L AL 111
faf . R I H OPG/RANKL ELAIFAAIK, RANKL i 3 1k i

i/ ORIR iRy s R [ e HE s et R/ D 1 B I 1 R i g e )
PRSI R R, APFSEUEIN T2DM £ CP R A
W+ Omentin-1 MMP-9 OPG/RANKL H.ff, 4r#ri5 5 35
i, SEARREEEE bR LS NLRP3 SE5E /IMAAH 56 43 FA5 A %
M2 (MRNA)FKIRHI KA

1 R 5T

L1 g AREE#

BEHE 2020 4F 6 H Z 2022 4F 6 H i # BRI E AL R
FEE BRI 83 {5 T2DM fi: CP i34 (T2DM f: CP 41) . 44
AbRifE: o FRE (2 BURRIFBIIGTERS (2017 4ERR) )
T2DM 2 Witr !0 28 1 ERHE T2 W R CPL R HE =1 4F 4%
4 CPi2WibRfEN; 0 4Fi% 18 AR L I A R R E 15
HEBRbRHE 0 RERMT R P T BEAESES ;0 A0
Jifi S RGN ;0 H IR T 3 A A 232 AT
0 3T 1A HAMRMHPUAERIRIT 0 iR, SRR RIEITR B IA Y
73 {4 T2DM £ # (T2DM £ ),77 5] CP f# (CP 4 ), WiZH 1y
B IR RS WikRAE , T2DM ZHHERR R % 5T s il s
AR PP BT IE R YT Y B3, CP A HERR A MRS R 3
S TOR R 2SS ST F R L (P>0.05), L3R 1, AT
FEARAT BRI R 2 B A B Bt S 24 AR P 2 D1 25t

R 1EEEB (v 5)/ B1(%)]
Table 1 Baseline data [(x% s )/n(%)]

Body mass index Smoking history[n
Groups n Age(years) Male[n(% )] R

(kg/m?) (%)]

T2DM group 73 53.26% 6.09 45(61.64) 23.05+ 1.65 31(42.47)

CP group 77 53.05%+ 7.42 49(63.64) 23.21+ 1.75 36(46.75)

T2DM with CP group 83 53.41% 7.15 53(63.86) 23.11% 1.60 40(48.19)
F/a? 0.054 0.096 0.177 0.545
P 0.947 0.953 0.838 0.762

1.2 KU

1.2.1 %838 % Omentin-1 . MMP-9,OPG/RANKL Lk {EF0E 1k
MNHIEFREM A BE ALY HOREMAW, RAEFTEIRR
R TRTEE W0 22k Y R, O T AR BRI , A TR 4T
RIR AR A URENT 8 CF IR ST AR ), 15 7 30s B | sk
LB MER TS S, (BTG S min J& EHTTE I A ORE . KA R
THVR A ARAR K 0] EP 4 v EP 48 NN A PBS 2R AE T
OB O, B0 (SR E SRR CA R AE =Y Sorvall BP 8 %
AL, AEXTES ) 7295% g, BE.OEHE] 15 min),-80 C AR R
f£. CLARIOstar 2T)REZ Y)RERFHAY (7%E BMG LABTECH

o E] ) I FH R e i W Bt 56 4G 0 R VA1 VR T Omeentin-1
MMP-9 . OPG . RANKL i (MDA ) | B4 % {L 8 1 (TAC)
ALY LR (SOD) K-, 3148 OPG/RANKL [ fH, O-
mentin-1 7] & W [ OB AR A R A A, MMP-9 |
RANKL MDA ,SOD 5| &l B 1B AL YRl 22 7], OPG
HA & A LA SO A R A R, TAC i1 & A i
RHEEYFRH AT

1.2.2 NLRP3 & fE/IMEE RS F mRNA Fikgill  HURVA W
FEA, SEI 2O 1 A e S N kil NLRP3ImRNA P8 T4
KPESHEEH (ASC)mRNA | 2R Z TR H 1 -1(caspase-1)
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mRNA #ik7KF ,RNAsimple i RNA $2BGRH & (JLst KR
AR ARR A W) $25UE RNA, InReute IncRNA cDNA Syn-
thesis Kit( b5t JARE LRI A BR A 7 )5 H R #4 5% RNA, ABI
7500 Real-Time PCR £ 4t (35 [E Applied Biosystems /A ] ) #E47
SR A RE IR A B RN, 5147 41 : NLRP3mRNA, | i,
5 GATGTFGCTCAGGGTGGACT-3', T i} ,5- GGGAGC-
AGCTGACTGATGTT-3'; ASCmRNA, | Jif ,5-CCGGATC-
TAAAGTCAGCTA -3', F#,5- CACGAAAGTCAGTGGCT-
GAT-3';caspase-ImRNA, | ¢ ,5-ATCGCTTTCTGCTCTTC-
CAC-3', Filff,5-TCCTCCACATCACAGGAACA-3'; B-actin( [
%) It :5' - TGTCCACCTTCCAGCAGATGT-3', T {if : 5™
GCTCAGTAACAGTCCGCCTAGA-3', 2+ i,
1.3 BRI

FTE BFIRIT RIS — 2 450 T 5 0 1 R IR PEAG
FENGRASHE , 45 1 L F8 50 (SBY) A BEFS S0 (PLD) . il 484512
TRIE(PD) Jff #5125 (AL), SBI SR H Williams 7 A HEEHE AR
T5) PSS U e S U v e

TEHERIL 6 NEBLIEREL, 0 43 T I, 1 43 bk b, 2 43 2
PRI, 3 432 E &M . PLI PAR SR F s R 2T e 5, 0 4
TCWEBE, 1 3 D REEE, 2 73 PR TEEE, 3 73 K™, PD
SR B AR MR ES , AL N Rh -5 A 2L R e B S
1.4 GEit=Za0h

SPSS 25.0 #FATHHR ML, TR TR DL (vk 5) R R B
R 27 250 (PIPGE LESR F LSD-t K36 ) o THECFERELL (%)
2R K H £ % % . Pearson 4+ ¥ Omentin-1 MMP-9
OPG/RANKL W AH 5 7 JH 4845 . A ALREIM NLRP3 48 5E/MAAH
K4y mRNA F35 A, KB 7K Ea=0.05

2 BR

2.1 =4R#RA% Omentin-1 MMP-9, OPG/RANKL Lk {E bk 35
T2DM f¥ CP 41 i 74 # 'f Omentin-1 7K F- , OPG/RANKL
FLAE AT T2DM 4140 CP 241 (P<<0.05),CP ZH{%F T2DM 4
(P<<0.05),T2DM f}: CP £ 14 7 H MMP-9 7K ¥ F T2DM
410 CP 1 (P<<0.05),CP 47 T T2DM 41 (P<<0.05), L3 2.,

5% 2 ZARAM Omentin-1 MMP-9,OPG/RANKL FL{EELE( vt )
Table 2 Comparison of gingival crevicular fluid Omentin-1, MMP-9, OPG/RANKL ratio in the three groups(xt s )

Groups n Omentin-1(ng/mL) MMP-9(ng/mL ) OPG/RANKL ratio
T2DM group 73 56.32+ 10.23 4.02+ 1.21 5.32+ 1.35
CP group 77 42.01% 6.03° 821+ 1.82° 3.26+ 1.02°
T2DM with CP group 83 26.35% 4.09°° 12.35+ 3.02°° 1.52+ 0.33°°
F 345.132 280.787 294.252
P 0.000 0.000 0.000

Note: Compared with T2DM group ° P<<0.05, compared with CP group ° P<<0.05.

2.2 ZAFEAEFRILE
T2DM f CP 4| PLI.SBI AL .PD & F T2DM 4 il CP 4

(P<<0.05),CP 41 F T2DM 41(P<<0.05), I3 3,

*® 3 ZAFAERER (L 5)

Table 3 Comparison of periodontal indicators in the three groups(x+ s)

Groups n PLI( scores ) SBI( scores ) AL(mm) PD(mm)
T2DM group 73 0.52+ 0.21 0.62+ 0.23 0.50% 0.10 1.65+ 0.41
CP group 77 2.01+ 0.52° 1.42+ 0.23° 2.72%+ 0.32° 471+ 0.61°
T2DM with CP group 83 2.77+ 0.13°° 2.58+ 0.32°° 4.52+ 0.43°° 6.02+ 0.53°°
F 920.721 1079.030 3051.893 1395.532
P 0.000 0.000 0.000 0.000

Note: Compared with T2DM group ° P<<0.05, compared with CP group ° P<<0.05.

2.3 ZHERAHREN R IERR LB

T2DM £ CP 21 14 o' MDA 7K - F T2DM 41 F1 CP
#H(P<0.05),CP 4 = T T2DM #H (P<0.05),T2DM 4 CP 4
By W th TAC .SOD ik T T2DM ZH#1 CP 41 (P<<0.05),CP 4H
Il.F T2DM 41(P<<0.05), L3 4,
2.4 =%H NLRP3 KAE/MFEMEXSF mRNA Fiktb B

T2DM £ CP 41 R4 ' NLRP3mRNA ,ASC mRNA | cas-
pase-ImRNA ik 7K E & F T2DM 41 H1 CP 41 (P<0.05),CP

2= T T2DM £H(P<<0.05), L3 5,
2.5 T2DM f# CP & & #R 4 Omentin-1 MMP-9,OPG/RAN-
KL Lk B 5 F Astr. |WA M NLRP3 #E/MEHE X o F
mRNA FiAMHE X

T2DM 1} CP HH#RH % & Omentin-1 ,OPG/RANKL H/{E
5TAC.SOD R IEAME (P<0.05), 5 MDA NLRP3mRNA
ASC mRNA caspase-ImRNA ik L) & PLI.SBI.AL .PD &1
A (P<<0.05),MMP-9 5 TAC.SOD % fi 36 (P<<0.05), 5
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MDA NLRP3mRNA ,ASC mRNA caspase-ImRNA 3£ ik L) &
* 4 ZHRRARRUMEIERRER (2t 5)

Table 4 Comparison of gingival crevicular fluid oxidative stress indicators in the three groups(x* s )

PLI.SBI AL PD £ 1FAHXK(P<<0.05), L 6,

Groups n MDA (nmol/L) TAC(U /mL) SOD(U/mL)
T2DM group 73 421+ 1.06 19.35+ 3.06 95.35+ 26.09
CP group 77 6.52+ 1.39° 15.02+ 2.34° 72.35+ 18.42°
T2DM with CP group 83 8.98+ 2.03°° 9.02+ 1.27°° 60.12+ 10.14°°
F 180.208 396.443 67.899
P 0.000 0.000 0.000

Note: Compared with T2DM group ° P<<0.05, compared with CP group ° P<<0.05.

& 5 S48 NLRP3 HAE/MEIEK S F mRNA Rk b (xt 5)

Table 5 Comparison of NLRP3 inflammasome related molecules mRNA expression in the three groups(xx s)

Groups n NLRP3 mRNA ASC mRNA caspase-1 mRNA
T2DM group 73 1.01+ 0.19 0.62+ 0.16 0.96% 0.21
CP group 77 1.52+ 0.26° 1.15% 0.27° 1.62+ 0.33°
T2DM with CP group 83 2.01+ 0.35°° 1.92+ 0.31°° 2.35+ 0.54°°
F 251.350 504.688 245.099
P 0.000 0.000 0.000

Note: Compared with T2DM group ° P<<0.05, compared with CP group ° P<<0.05.

% 6 T2DM f# CP BE R4 Omentin-1,MMP-9,OPG/RANKL tk{E 5 ZF FigHR . S ML # JNLRP3 R JE/MEHH X5 F mRNA RIZFHEXRE
(r,P)
Table 6 Correlation coefficient between the gingival crevicular fluid Omentin-1, MMP-9, OPG/RANKL ratio and periodontal indicators, oxidative stress,

and the NLRP3 inflammatory corpuscle-related molecule mRNA expression in patients with T2DM with CP(r, P)

Omentin-1 MMP-9 OPG/RANKL ratio
Indicators
r P r P r P
PLI -0.326 0.000 0.351 0.000 -0.275 0.015
SBI -0.421 0.000 0.297 0.002 -0.302 0.000
AL -0.329 0.000 0.342 0.000 -0.338 0.000
PD -0.281 0.011 0.328 0.000 -0.402 0.000
MDA -0.301 0.000 0.421 0.000 -0.342 0.000
TAC 0.435 0.000 -0.396 0.000 0.502 0.000
SOD 0.395 0.000 -0.401 0.000 0.496 0.000
NLRP3mRNA -0.421 0.000 0.332 0.000 -0.403 0.000
ASC mRNA -0.385 0.000 0.368 0.000 -0.377 0.000
caspase-|lmRNA -0.342 0.000 0.287 0.005 -0.321 0.000

By Z AL, 15 T2DM B3, 5F JA 2 S AL I 2148 F K

3 3t
it SPRITEE P B PR PR H: A E AT R0, A TR R P SR A A

CP 1 T2DM ¥JJ& T g, PMIEFEMNRERXR,
T2DM [ fEs4 R YA W IR SRS F o (TNF-o) F1 IL-6 45
JERE T35, Il it RANK-L 77 A4 s i 5 4 e, S 80
Wk, 54k T2DM &M EL, T2DM 35 5 CP ARSI in 1
23 5, Horp R R K PR e PR R [ E CP 5 R
T2DM (14 JRURSE 3N A 5%, 2 J8 9 T g S 3850 1) 2% 32 PR G A e

CP Fil T2DM Fp B A= 2 rp AR B AR T, CP AR BB
VS5 W JOAE RN, BTG VR4, SO TR A 80K,
IR TR A%, 95 R M i R AU R ARG, 3 i T2DM Jf: %
IE MUY, NLRP3 S8k MAJE—Fh 2 RIKHE F 5254, NLRP3
YT R B GAE SN RGN AEs , E (S T A2 e 17,
75 T2DM v MU R NLRP3 S/ M , HF i A
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TANMLYA T4 I -1 (caspase 1)1 IL-18 FIkIG AN, A 4 i
LA SRR, AR AT JE L 20 i IR,

Omentin-1 J2—Fe s HEREII IR+, E2 RS I 2R
P LA 200 L A VR R O U 46 N 430 L 55 40 U 0 A 4
0 Ao 8 R R A 2R R N R A AR A O, R R A R R
Omentin-1 $t =% 52 T2DM [ %419 Omentin-1 155 FJE
LHEVRAE AR, 2F 8 4 R B MR Omentin-1 7K SP-IK g Bl X
WRZH , 2833 2 JNR YT Ja MR T Omentin-1 7K SF-BEETT T H = %
AHEFE T2DM 40 F1 CP 21 #RY4 ¥ f Omentin-1 7K 7 B14AI%
Hor T2DM 4IKF CP 4, W] RE S5 AHIFERAE I R AR IR AR
AA 56, 5 T2DM 411 CP 41 b 4%, T2DM 1} CP 40 i3 i
Omentin-1 7K FH] B %A%, H'5 PLI.SBI.AL PD i, %
B Omentin-1 %k 2k 7] GEAE {# T2DM £} CP ZF J& £H 2 i 35 Fl s
Tk . #E—25 44 Omentin-1 54 fb N7 i dRHR MAD S 4
%, 5 TOA SOD 2 IEFHXE, 5T/~ Omentin-1 BA Hi 4 1L
NEEAE ], Omentin-1 AT ] P 5T RO RE38K, /0 S0 L A
SR A, AL, fr L ZREH Omentin-1 2 AT
REE T R LR S 5 T2DM £ CP &t 2 o Al S Hr
7~ Omentin-1 5 NLRP3 48 5iE /MAAH 5645 F -NLRP3 ASC
caspase-ImRNA 35 2 1 AH5C, il 78 Omentin-1 W] 4014 7
AR PR BRI 1 (TXNIP ), TXNIP 2 55T i R % 0 43
F, Al #TE NLRP3 5538 [, Omentin-1 3 3k 1 i 7] $7 il
TXNIP/NLRP3 {5538, #F 161 5 M4 R i 4 i 4 e K]
T, WERARER N P, f g R Omentin-1 2% AT RE TS
NLRP3 {55, 3 sl 4% M, 2 fff T2DM £ CP 7 4141

MMP-9 XHHRN IV 5L S Bl ol B R g B, m] [ ik 2 A 41
S T 1) U = B Y 2 A1 i e i S e e | o o
SR G % A A, MMP-9 22— b 3 R JORE R ik 1) &2
SE R IERE , PRI A A TR A PR N A PR A SAE AH G
H PGS 5 R, MMP-9 7K -3 5 T2DM 3 & AL
IR B BT AE I B AE B AR B2, MMP-9 [ 5 J 4 28
YREANEE R 1, SO B U AR, S B A
B WS, 51 o 0 SRR R0 45 , 8 SR 48 2 TR v 8 3 U
MMP-9 3% 11 i 48 i, MMP-9 B ik BH 2 7 J&) 96 i i U R T
Y=, ABF5E RK MMP-9 5 T2DM ff CP WAFTERVIC R, =
IR MMP-9 577 EIFE RGN, S AR LA B2 NLRP3 4 fiit/MA
AHSEAR A FEIRI A 5, HED MMP-9 7] REiE 55 46 0 S I
LRI S T2DM £ CP 4R 56 . iR RN 4R
AT (24 MMP-9 Ji5 2l H 3 AL A 529, T2DM £ CP J5
HRIRE T, 5% F AR, MMP-9 5 PE3458  MMP-9 3%
J T8 A % i 2 B A/ S T B VR IR R SRR S . MMP-9
NLRP3/IL-1B 15 538 ¥ 1Y T e 7, NLRP3 S5 /MRS 7T 75
T IL-18 Kib L, Hl MMP-9 & s me, P e MMP-9
A fig 38 if NLRP3 {553 6 2 5 5 Ja] 98 AE [ o Al 28 2 3R

OPG/ RANKL Xt T fa 2545 i 22 X H ., OPG J2 I I8
B2 MR G R T T 0L, /A RANKL 751 32 44, BHLE
RANKL 5045 4B AT Z0M L A% R F -« B ZARBIEMEs &
RELLEAS B M s, 3B B, # OPG/RANKL LEAERF(R,

RANKL R34 finm fie (5 B A Byl PR A mosaE i, domT i

S IKEE AP TORRSE AN , SR AR i A S AL, BFSE R OPG/

RANKL 7t T2DM it & FAH G I A i e vh & #5 4% H, OPGY

RANKL [LfEF#MRS T2DM [ 250 ik 5 - v B RE3 2

KA A G B2, ARWF5E B OPG/ RANKL LU fHFEAR S

T2DM ff CP F JAH L BIAA K, X5 OPG/ RANKL LU {H K

AR, 0B 40 AR Il , B A0 LR P, B OO B

FRATH, BE— 30T OPG/ RANKL H AR FEAR 5 4 Ak R

NLRP3 RAE/IMEIELTE A ¢, 3278 T2DM 1} CP #£ % OPG/RAN-

KL 2R A5 7] G 55 S AL BN RAE SWAT 5 o 7B T BB B N -

IF A G Wi RS IR A8 S e SO, I S AE

IO, il OPG/RANKL 25 A A B A i R Hi ) RANKL 34 |

AR R A0 A A B 2, R ECE WOOR A SRR

RO A NIAE B R P AR B AR, S R

RANKL, fi£fiff RANKL 5 S A& 4 i 7™, #h it ml L NL-

RP3 JRAE/ AT 3o B AN T 2 OPG/RANKL Ay

IR A5 A, S ISR B TR, O A SRR
Zi b, T2DM ff CP & BA W+ Omentin-1 /K- ,OPG/

RANKL b {# [ f§ ,MMP-9 /K -3 % , {ik Omentin-1 OPG/

RANKL LU fH 5 58 FIH SN | 48460 NLRP3 JE4E/N
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