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Levels of IL-6, MMP-8, TIMP-1 in gingival crevicular fluid of
patients with chronic pulpitis and their relationship with pulp vitality
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Abstract: [Objective] To detect the levels of interleukin-6 (IL-6), matrix metalloproteinase 8 (MMP-8), and tissue inhibitor
of matrix metalloproteinase 1 (TIMP-1) in gingival crevicular fluid of patients with chronic pulpitis, and to analyze the relationships
between them and pulp vitality. [Methods] A total of 106 patients with chronic gingivitis (observation group) and 106 healthy
volunteers (control group) were selected. The levels of IL-6, MMP-8, and TIMP-1 in gingival crevicular fluid were detected and the
differences were compared between the two groups. The levels of IL-6, MMP-8, and TIMP-1 in gingival crevicular fluid of patients
with different clinical characteristics were compared in the observation group. The pulp vitality was measured using an electrical
pulp vitality meter to compare the levels of IL-6, MMP-8, and TIMP-1 in gingival crevicular fluid of patients with different pulp
vitality. Pearson method was used to analyze the correlation between the pulp electrical activity (EPT) value and the levels of I1L-6,
MMP-8 and TIMP-1 in gingival crevicular fluid in the observation group. [Results] The levels of IL-6 and MMP-8 in gingival
crevicular fluid in the observation group were higher than those in the control group (61.28+8.11 ng/L vs. 38.15+7.04 ng/L, 33.04+
6.02 ng/mL vs. 20.05+4.18 ng/mL) (P<0.05), and the level of TIMP-1 was lower than that in the control group (1.35+0.30 ng/mL vs.
2.04+0.41 ng/mL) (P<0.05). In the observation group, the levels of IL-6 and MMP-8 in gingival crevicular fluid of patients with

disease duration =12 months and with diabetes were higher than those of patients with disease duration<12 months and without
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diabetes (P<0.05), and the levels of TIMP-1 were lower than those of patients with disease duration<12 months and without diabetes

(P<0.05). The levels of IL-6 and MMP-8 in gingival crevicular fluid of patients with moderate and severe pain were higher than
those of mild pain (P<0.05), and those of severe pain were higher than moderate pain (P<0.05), while the trend of TIMP-1 levels

was the opposite. The levels of IL-6 and MMP-8 in gingival crevicular fluid of patients with decreased pulp vitality and no vitality

were higher than those of normal vitality (P<0.05), and those of no vitality were higher than decreased pulp vitality (P<0.05), while

the trend of TIMP-1 levels was the opposite. The EPT of the affected teeth in the observation group was positively correlated with
the levels of IL-6 and MMP-8 in gingival crevicular fluid (=0.715, 0.689, P<0.05), and negatively correlated with the level of
TIMP-1 (=-0.673, P<0.05). [Conclusion] In patients with chronic gingivitis, the level of IL-6 and MMP-8 in gingival crevicular

fluid increase, and the level of TIMP-1 decreases, which are related to the course of disease, the degree of pain, diabetes and pulp

vitality.

Keywords: chronic pulpitis; gingival crevicular fluid; interleukin-6; matrix metalloproteinase-8; matrix metalloproteinase

inhibitor 1; dental pulp vitality

P OF B 8 24 IF B & AR A8 M R IE MG
SR R I W WL —Fh PR 98 . PadRsr Al
HilBrL 80% 1) & RIAEAEAN R TR 0 R 4 ﬁ

Forp g A AR Ao . AR R
ABORNE R B, 18 A R RN U

oER M%%ﬁmmLkTﬁn% g L
WREEAR . G ST, S IR, Ht
AL, PRSI R A A TS s [ R
RIS G R T TR T BE0E . oGE ETIRE .
MRPEEEERIE B, FBENE 1 adsm R 2 1
W RAE . T ER ., FRBEHIEERAZSE, |
S T RAE G H RS VE B8 R BB A RS 1
S R A FIPLEIE AR . A& -6 (IL-6)
B TR PR, EEA THEHME., B ke
YR BB A A S, KOS AT BN ARAE
RONRREE ' EERTA R -8 (MMP-8) JEZ2%K
WL Bh W 25 g AN 2 b i WL 7, 45 Bl S AE 2
Mirh s, EARER . A BEACR B MR I
FKFESH T 7 TR 4 JE &R O A R -1
(TIMP-1) 2 KIRAY MMPs #1711 MMPs A
5O M AN IS S R A, AE R A R A T MMPs 7K
Fhimr, TIMP-1 7K REE ™ b, 184 A 4
R 1L-6, MMP-8. TIMP-1 /K V-3 5%, mm
AR A i Y S B RS B WA R S SIS

T, $ﬁ%ﬁﬁum@f@%mxﬁumm

it e AR S R LR IR, S D s e M O
R RETE SHRACH Ik . BURIELTR .

1 #RE5AE®
— R A
T 2022 4F 3 A & 2022 4F 2 H SR HUE FEl0A

1.1

) 106 BiPEH o gE 5 B CRE4), 5 FIRla e
55 106 Gilfd R IEE R4, HEERHE: A
BefiA ey ) . WERALE 64 ] . & 42 f; AFE
18~80 % , $i’3 (4525 +8.15) % ; fifi: 3~24
A, FH (7.05+1.12) A BT Hi 28
B, RTEES 36 7). BESF 42 ) PR . BRE
(A BB 2100 <3 20) 18 9], HEE (A
B e B AUl R4 3~7 43) S8 M. T (ABE
MBE R B R VP 41>T 43) 30 415 A JFHE R 31
Bl XTREA S 62 5l . £ 44 17]; AFY 18~80 %,
I (46.33£8.20) % . MAIMIN . FHE M
TeR e, WERIGIFE L (P>0.05), A
Al Lt

PAFRIE: ORI IEETFER ',
R3S QXTI Y N RGBS, QTR
¥1218 %, XIAMIRAG R E . HEBRbrE: Oix
T & P95 T B 5 AR 9% 45 SR 25 iR 9T
QA HERB O BERE, MO, FH
i£,®ﬁ%W@%ﬁ;@%ﬁK@%;@E§
HHEeMRE . MEbidE. ORMEZEE; O
25 R TCRE

FEARBEIE . n= (Zoid) 2, H 7 K 95% &
fFIXE (BUHE 1.96), o AirdEZ (BUE 0.5), d
S REIR VIR (BUE 0.10), B RBEE N 10%.
2B n=105.64~106.,
1.2 FHik

RV W 11-6. MMP-8. TIMP-1 ZACEAGI . 7
HITAWFFE G TAGI W R TFIRIAIT ) o

OB SR : H4 30 SIGAARET X 3~5 mm
i, KPR AR L R R BT &
PRAUR LIRS A4, T, fERE,

.33.



5532 55 1
2024 41 H

EE2E TR
China Medical Engineering

Vol.32 No.1
Jan. 2024

PARIBALEN, ABHIEE 1L, 30 s 54t
U 30 s JadH A B E AL BLEE — ARk, PR
FFRE, -80 CHRfr. BUHRFGEINATYS, =l T
o 20 min J5 A 200 uL BERRER SR i, BSOHL
B0 15 min, 30 5000 t/min, QFEFREI . B
LWEW, DAEEBCGRRER: (ELISA) ) & i il 454
VB, BEBOCHEAE, AR EM & n mlE 5 #
NG EEAE . 456 B RS BT ARARFEAS I 46 b
HKF

R IR . PIZE TN AR ST Y R A
(MERLH R FFIRIAIT ) o B4 A 0 A 8615 1
TSR AR 9 P B LS ) (EPT), SR & 3
UCRTEBIME . K B 5 X IEF EPT 22(H<20 idh
PP REG IR KR 5 X CF EPT 22{6>20
A BF A BETE TR K EPT A 8 KA EA)
TCIAE A B TG T
1.3 WEIEER

W 2H #1749 e 1L-6, MMP-8. TIMP-1 7K ¥ ;
QUL AN [ PRAFAF £ RV WL 1L-6, MMP-8
TIMP-1 K5 QMELH B EPT SR 11-6
MMP-8 ., TIMP-1 7K HHH A
1.4 SFitERE

K HH SPSS 22.0 ARUFR . AFHE . BRI 1L-6.
MMP-8. TIMP-1 /K, EPT {H%H 8 TH¥ok,
PL K-S IR A IEAS i, UL (xxs) #ik,
K HIASTREAR ¢ KIS ZH ] 22 5% 5 Person 43 HT L%

2 #R

21 WAHERA K IL-6. MMP-8, TIMP-1 7k F
tbik

SR A 3 BIMRNPEZE | X HRALA 1 B
%, HHIBEAMSY . AR 1L-6 . MMP-8 7K
S TR R, TIMP-1 KA TX R4, %5
WAL (P<0.05), W& 1.

22 WMEARE KSR H A& IL-6.
MMP-8, TIMP-1 7k F L%

WA AR PR S L AR B R RV W
IL-6, MMP-8, TIMP-1 /K- Hb# 22 41t
BE X (P>0.05), WfE=12 A . A0 R R
BRIE MR IL-6, MMP-8 7K V-3 8 Tog <12 > A |
KA IR B H (P<0.05), TIMP-1 /KK T
WRE<12 N H . KREIFHEREEE (P<0.05); &
[FIPImRR RS . TS ) B RYA W 1L-6. MMP-8
TIMP-1 /K2R A G4 E L (P<0.05), Hrh
R E SRR IR 1L-6. MMP-8 /K-35 T
RIEFIR (P<0.05), IR & T R
(P<0.05), FHEWE I F M. JCE IR 11-6.,
MMP-8 /K32 Fi% JE% (P<0.05), ZF#EJCi
T E T R (P<0.05), T TIMP-1 7K 775
fhEHIE . W3R 2,

=1 WALRA®E IL-6. MMP-8, TIMP-1 7k ELLE
(x+5)

éﬂf%\ﬂ: EPT Eﬁﬁ‘i@?ﬁ 11-6. MMP-8. TIMP-1 7J(S|Z ZH 5 n 1L-6/(ng/L) MMP-8/(ng/mL) TIMP-1/(ng/mL)
N § , gL 103 61.28+8.11 33.04+6.02 1.35+0.30
; M. . & e s A
(LIPS ERNES NS N R LRI S e XHEZH 105 38.15+7.04 20.05+4.18 2.04+0.41
Ny Ny 27 A} Y2 /N
B BLER (%) ik, R 2 K%, P<0.05 P 21.978 18.105 26.279
NESAEGEEE X, P <0.001 <0.001 <0.001
x2 MBAREIGKISFTEREHETE IL-6. MMP-8, TIMP-1 kELE (r+s)
W PRAAE n 11L-6/(ng/L) ilF P MMP-8/(ng/mL) iIF P TIMP-1/(ng/mL)  #/F P
P53
5 62 61.36+8.15 33.1246.05 1.38+0.32
0.123 0.903 0.165 0.869 0.494 0.622
kg 41 61.16+8.03 32.92+5.96 1.30£0.28
R
>60 38 61.56+8.18 33.20+6.06 1.41+0.32
0.267 0.790 0.205 0.838 1.940 0.055
<60 65 61.12+8.01 32.95+5.94 1.31+0.46
ST A
>12 36 73.62+8.32 43.13+6.35 0.40+0.11
11379  <0.001 14.405  <0.001 11333 <0.001
<12 67 54.65+7.93 27.62+4.49 1.86+0.42
B
Hi 27 61.35+8.13 33.01+6.01 1.37+0.32
R 35 61.04+8.26 0.024 0.976 33.08+6.03 0.001 0.999 1.30+0.28 0.106 0.900
BB 41 61.44+8.02 33.03+5.99 1.38+0.30




o532 B 1 Fp ] R TR Vol.32 No.1

2024 41 1 China Medical Engineering Jan. 2024

R 2 MEAREIGKESESLERDRE IL-6. MMP-8, TIMP-1 AKFELEE (x+s)

I RARHE n IL-6/(ng/L) 770 P MMP—S/(ng/mL) 1770 P TIMP-1/(n g/mL) 770 P
YIRS

L3553 18 49.35+7.60 28.05+4.78 1.84+0.39

g 56 56.88+8.15" 101.848 <0.001 31.14+5.96" 38.382 <0.001 1.43+0.30" 18.216 <0.001

G 29 77.18+9.22M? 39.81+6.35"? 0.89+0.21"?
B IR

A 30 76.90+9.12 45.33+6.75 0.86+0.25

12.150 <0.001 15.785 <0.001 11.078 <0.001

& 73 54.86+8.04 27.99+4.20 1.55+0.46
PR i

EH 71 54.96+7.10 28.85+5.11 1.57+0.44

T 23 68.92+8.09" 108.098 <0.001 35.09+5.98" 136.930 <0.001 1.10+0.31" 74.189 <0.001

TeiE S 9 91.61+9.96"? 60.86+7.24"? 0.25+0.05"?

Ve 1) SEAEERCR . FBEIE IER AL, P<0.05; 2) SRR . FREE /I FREILE, P<0.05.
23 WMEHBF EPT 56k 4% IL-6. MMP-8, 8¢
TIMP-1 7K FEHItHX 7 — .
= o]
WERZH ECF EPT ST 1L-6. MMP-8 435 £6 %%
IEAH (P<0.05), SR TIMP-1 /K F 5 7 A ol &>
Ny [s)
X (P<0.05), W#3. K 1-3, 24 m@ﬂ% oo o
00 o
x3 MZASRZF EPT 56Ri4% IL-6. MMP-8, TIMP-1 ) ) ) ) ° )
KRR 1 0 20 40 60 80 100
EPT
sohi 11-6 . MMP‘SP TIMP-1 . B3 EPT S5RiAi% TIMP-1 A FHIAEE MM A E
r r r
EPT 0.715 <0.001 0.689 <0.001 -0.673 <0.001 3 _LTJ__L/B
N R R o e = R | < P 8 N/ R VL
o]

80 . o KA N 51, BT A BE0L T A B s AR A
270 ?; o o W, EEG AT S T Acil, N M,
?m @ ggfo oo PRI I 200 PR TR 15| A ) 8 B 4 2 S E TR R
— N - s N
- ﬁ? FBL O S 800, L Bt o i R AE A0 A W o

. i v@%m%umﬁb . WEFHARRE,

o '

EPT Eﬁﬁl%ﬁ ﬁ WT%ﬁ%uMﬂ %@#
B 1 EPT Sig IL-6 K FHHEXEAHEAE oL, HERE N R G R A OG AR T R . AR
. NIEKIPN e SR R RS T PR i %@m%&
AR ALHATR M, R R SR T 38 il

245 g 0o RIGIT . R AREE S, BXEK,
2. oed® o°° %7 7 ABESE R, WEELALIR A 1L-6. MMP-8,
g - WWJK¥W%?N%ﬁ,kam\m@&
=P . 8 TIMP-1 {EBVE B R b T, R = # il fE

s o 1 . . . . Z 518 AR KA . 1L-6 J& T 23800 41 it X

0 20 MEH60 80 100 ¥, MUTTS5 2RI E A ET, Enn
ERAE SN, I 554540 00 R B 4 2 R 15 42 e

2 EPT 5#R;&% MMP-8 7K FEHFE & N i S E H. N TR AR Y, R R
%ﬁ%ﬁmém¥ﬂ%,$ﬁ%%%5ﬁﬁL~

.35.



5532 55 1
2024 41 H

EE2E TR
China Medical Engineering

Vol.32 No.1
Jan. 2024

. MMP-8 AJ 25 S # 1 F J8 20 21 58 0 i I 1) 3%
AR, HAMMEANERUURA 55, HoK - gi
JfL B A AR A7 B ™ R, DR I 2 2 R
W, SRER N EERIEMG. AMRiER LY,
TS B B EIE I MMP-8 7KV T+ B 51l YT
BOAK, AWREER GHAARTE, $#&/R8 MMP-8 1]
55 00 R BRI & B AE SR . TIMP-1 1] 5
MMP-8 Hefi 45 G X6 i 2 R it g s AR A P = A= A
AT VRE 2 F i W R D 2 TR AL 80 . BT &
BTN I A S AR A AN 25 iR T IS Rl R
AYERIAHE TIMP-1 K- Fhm, ABFRE SR AR5 iZ )
AL, 4R TIMP-1 T F 0] 2 548 1 56 4 1
e

AR AE LI, WEHAPHRE=12 MH ., &
I WE R R VA W 1L-6. MMP-8 7K V-2 /& T
<12 ™A REIFHEIRW R, TIMP-1 K V-3
RFwm<12 ™A . REIFFIRIEEE, nigh
FRER VAW 1L-6. MMP-8. TIMP-1 /K V- 595
BIHEIRIGYIA C; FRPRE R, RV 16,
MMP-8 7K -t , TIMP-1 /K-Flfik, FHIHER
W 1L-6. MMP-8., MMP-8 /K V-t S5 m A A e,
R4 DRSS AT, A2 BER B T ERIAW 1L-6.,
MMP-8 /K P, TIMP-1 KRG, 48 S ik
PR, T R R I R IR ARRE RN R, A
FEWE IR 1) R AETE S RS E R A TR R J5
AT INE JRAE SN, I HL & A I o R s 7 o
FRELA L R P ™ B SO M RS R
HBH VW IL-6, MMP-8, TIMP-1 /K- 595 2 .
SER ARG . PIRFEERA X,

BGOSR A 6 1 N . ORI R
A BRI 1L-6, MMP-8 7K 44 i 1 25 66 1 16
., HICHE B E A& T ARG ) N R
1M TIMP-1 K- i AR fb R S A, RIS 21 B
J B FH RV 1L-6 . MMP-8, TIMP-1 /K-35
FRETE S K5 LEdE— 25 A S BT 45 3 vh
NERIATR TL-6. MMP-8 7K-F-5 EPT ¥ 5 IFEAH G,
ifii TIMP-1 /KF-5 EPT S k56, Ui o B
B I ARE SN R G T B B O I I XU
MR, 2R AIRGEIESE Y, R RRE 7
% . MHANE R AT S BB 2R,
RS, BEELEHENER. OA
HRIE R 0 TL-6 J8 T — R E B AR RAE N T,
ST R FINN EE S RE N 1 DG BEHE A 5 T MMP-8 7K
SEFHE . TIMP-1 7KSF- T R S R A 4 i A 56 oK o

PUAR . PR Y W IL-6. MMP-8 7K OF Ft = A
TIMP-1 7KV F RS A REHLUIR . 1% I FREIA
)OI o I AL I DR S T AE £ X8 1 A i 48
TR YT B Y R R VA W 1L-6, MMP-8 7K,
FEHRE ST TIMP-1 K, R B8 & 28606 0 . WEsRiR
SRR H A

i b, FE1R M RE R B E DRV W 16,
MMP-8 K3 Fh s, TIMP-1 KB R, =% 5
AR S AR . PR K RTS8
H, HP AT IL-6. MMP-8 /K5 F 4675 11
TR R IEAE, T TIMP-1 /K75 28676 11 T I
EMASE, AWM 8 R B E R EETR YT
B T2, SR ey F) A 92 45 S a1 75
XEERIGYT . LR IRAR S 5 A BETE  E HAR
S FHLERI ARG, B RS IS 50

£ £ X W

TR SRR, X . A TR ReLE A VR A B P (W g )]
HRAEZAR O R 2424, 2022, 20(6):321-326.

Koli B, Chawla A, Logani A, et al. Combination of Nonsurgical

[1]

2]
Endodontic and Vital Pulp Therapy for Management of Mature
Permanent Mandibular Molar Teeth with Symptomatic Irreversible
Pulpitis and Apical Periodontitis [J]. J Endod, 2021, 47(3):

374-381.

Liang C, Liao L, Tian W. Stem Cell-based Dental Pulp

Regeneration: Insights From Signaling Pathways [J]. Stem Cell

Rev Rep, 2021, 17(4):1251-1263.

Xu R, Zhou C, Zhang Y, et al. Challenges of Stem-cell-based

Craniofacial Regeneration [J]. Curr Stem Cell Res Ther, 2021, 16(6):

670-682.
[S] Fageeh HN, Fageeh HI, Khan SS, et al. Gingival crevicular fluid
infiltrating  CD14+  monocytes  promote inflammation in

periodontitis [J]. Saudi J Biol Sei, 2021, 28(5):3069-3075.
[6] Katsiki P, Nazmi K, Loos BG, et al. Comparing periodontitis
biomarkers in saliva, oral rinse and gingival crevicular fluid: A
pilot study [J]. J Clin Periodontol, 2021, 48(9):1250-1259.
AL TGS, AP RS N . R A A R R TR S A AR R YT
ARIGYT 2 5 BT RN o BV TR 98 A DR 1 B AT o JR 0 1 52 i)
[J]. MERIEEF, 2023, 34(8):1122-1126.
Liu J, Liu Z, Huang J, et al. Effect of probiotics on gingival
inflammation and oral microbiota: A meta-analysis [J]. Oral Dis,
2022, 28(4):1058-1067.
Martin Trope , Lucia Blanco , Noah Chivian , A5 R A
M. dbmt. NRZEER HREE, 2014:145-147.
[10] Al-Natour B, Rankin R, McKenna R, et al. Identification and
validation of novel biomarkers and therapeutics for pulpitis using
connectivity mapping [J]. Int Endod J, 2021, 54(9):1571-1580.
[11] Wu Y, Zhou C, Tong X, et al. Histochemical localization of
putative stem cells in irreversible pulpitis [J]. Oral Dis, 2022,
28(4):1207-1214.

.36.



532 B 1 hE B TR Vol.32 No.1
2024 4 1 China Medical Engineering Jan. 2024
[12] Zahran S, Witherden E, Mannocci F, et al. Characterization of [17] Sk . BT T A 5 A AR EG I G AR B
Root Canal Microbiota in Teeth Diagnosed with Irreversible BRI 1/ 2 , MMP-8/TIMP1 BRI WILBEZE, 2018,

Pulpitis [J]. J Endod, 2021, 47(3):415-423. 40(17):2657-2660.

[13] Grant R, Brown T, Young L, et al. How can local anaesthesia be [18] Fatima T, Khurshid Z, Rehman A, et al. Gingival Crevicular Fluid
improved in the management of irreversible pulpitis? [J]. Evid (GCF): A Diagnostic Tool for the Detection of Periodontal Health
Based Dent, 2021, 22(1):26-27. and Diseases [T]. Molecules, 2021, 26(5):1208.

[14] Sooratgar A, Ahmadi Z, Asadi Y, et al. Evaluation of Secondary [19] Hasturk H. Steed D. Tosun E. et al. Use of amnion-derived
Thermal Hyperalgesia Resulting from Pulpal Inflammation in . . o

cellular cytokine solution for the treatment of gingivitis: A 2-week
Patients with Symptomatic Irreversible Pulpitis [J]. J Endod, 2021,

safety, dose-ranging, proof-of-principle randomized trial [J]. J
47(6):902-905.

Periodontol, 2021, 92(9):1317-1328.

[15] Hentenaar DFM, De Waal YCM, Vissink A, et al. Biomarker eriodontol, - 9209)

. .. . . . [20] Ma X, Wang Y, Wu H, et al. Periodontal health related-
levels in peri-implant crevicular fluid of healthy implants,
untreated and non-surgically treated implants with peri-implantitis inflammatory and metabolic profiles of patients with end-stage
[71. J Clin Periodontol, 2021, 48(4):590-601. renal disease: potential strategy for predictive, preventive, and
[16] ARHE, T, FRAMES} . PR ] vk o7 6 46 FR - BE L 20 personalized medicine [J]. EPMA J, 2021, 12(2):117-128.

B0 P S A K2 AR SE. W OR 1 B B 4 2
2021, 37(5):300-303.

37

TR Hite)



