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MMP-9IREZ R, FRdkH fes H T 0SCCR AR K R KRR 2 Thric. ik: B60&ZRE
S R3AVERGTA, BIOSCCA (n = 20). OPMDZH(n = 20)F{EREX R4 (n = 20). FTE ZiRE R ELIEH]
B EEVRRE A, [ FELISAR A &RMIL-6. IL-8. MMP-9[IREE. Z5: OSCCARMERIL-6. IL-8.
MMP-93R & &&= T X R4 (P < 0.05), OPMDAEERIL-6. IL-8. MMP-9¥REFE & T X84, HIL-8K
W BAE Gt %2 F (P < 0.05). OSCCAHKIHEKIL-6- IL-8. MMP-9HIIR B B 3% & T OPMDZ (P < 0.05).
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Abstract

Objective: To screen specific salivary biomarkers that can be used to predict the occurrence of
0SCC by comparing the concentrations of IL-6, IL-8 and MMP-9 in saliva of oral squamous cell car-
cinoma (0SCC), oral potential malignant disease (OPMD) and control group. Methods: 60 subjects
were divided into three study groups, named OSCC group (n = 20), OPMD group (n = 20) and
healthy control group (n = 20). All subjects provided non irritant saliva samples, and detected the
concentrations of IL-6, IL-8 and MMP-9 with ELISA Kit. Results: The salivary concentrations of IL-6,
IL-8 and MMP-9 in OSCC group were significantly higher than those in control group (P < 0.05).
The salivary concentrations of IL-6, IL-8 and MMP-9 in OPMD group were higher than those in
control group, and the concentration of IL-8 was statistically different (P < 0.05). The saliva con-
centration of IL-6, IL-8 and MMP-9 in OSCC group was significantly higher than that of OPMD group
(P < 0.05). Conclusions: This study shows that the saliva concentration of IL-6, IL-8 and MMP-9 in
OSCC is significantly higher than that of the control group, and the saliva concentration of IL-6, IL-8
and MMP-9 between OSCC and OPMD groups is statistically different. Salivary IL-6, IL-8 and MMP-9
are specific salivary biomarkers with clinical reference value in the treatment, precancerous pre-
diction and follow-up of 0SCC and OPMD.
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1. Hl

][l

1 fias @ PR 441 o 9 (Oral squamous carcinoma, OSCC) & Sk e i ILISBAE MR 2 —, o BB s
K] 90% [1] [2]. K Z#t OSCC 2 7EMR IR AR BE(ED 111 BE V)& BL[1] [2] [3], Klit, OSCC 2 Wit ZEiR
SERRIRR ST R R B RN 2 —, PHEPEE AT T3] [4]. HEBRRYH M (OSCCE A —
T f S A i B, R 2 B0 i 1 s P E 3% M 997 (Oral potential malignant disorders, OPMD) % Ji& ifi 5K [5]
[6]. tHF A 20 230 A BF (Leukoplakia). ZLEE (Erythroplakia). sk i T 2144k (Oral submucous fibrosis,
OSMF) A1 i ¥ £ 8% (Oral lichen planus) & 47 7£ JiiE & F& XU R0 1E SR I 9 72 % L% 22 (OPMID)
[7] [8], F HZEBms B A8 A & AR 7 1 s g e iR - 4A1[9] [10]. B2 () OSCC AH X T+ 1 B 45
(1 B B B TS B AEAT R[]

FAT, AZAim R B 2 i)« GARiE ™ [4]0 (B0 BREAS RAEAAL R, RAEEORE R,
DRI, SOARK S 975 B G G T R 2 B3R T A2 T o Sl BRI FEVTAS T — AR RN PE I i —— WA
K7, AR (LS L L MRV PRVESE) HH I A R I C P E 1 s e 8 2 RN TS b VB E B [12]
[13] [14]. FUESRIRA M S5 D MRS E VIAHOC, B3 5 n[15] [16] [17], PRk £MemfE Ak
WS, S A bR B, ATy OSCC I 2 W Al e TS 4R A F ROAE B [12] [17] [18]. X+ T
CUERHE AR, MR 45 B TE O PE AN 5 T AR A3 AT 5300 s s 0 TR0, Jd i 4R JF56
HE e OPMD Ji 48 XU R AR % OSCC 11 - A A BT H R e
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AWK, D FAREAYAE 6 (IL-6). A4INE 8 (IL-8). HEFEEEA 9 (MMP-9)%t
T I P S e A R R B, RV IL-6 BOVRJEAE y OSCC MW AW in Y A A &
BHEME, H IL-6 IREALMIEY OSCC FHHE K ZIEAIL[19] [20]. CA B FUIE LS 1% 48 0 v] LA
OPMD HJEAE, T 1L-8 1 N—Fh KA T BIE 28 R 15 2 Pl i IR 2 22 08 R VI[21] - Britb 2 4b,
MMP-9 f 8 5 S MR 1) 8 K AR, AT R i3k Mg ARAR 28 AN A6 A5 [ 22] o I AR BRI i s 1) AR AR N1
K Fe e, 8= 4 B0RAEYE A TR 1L-64 1L-8 K& MMP-9 7F [ Jiss iy 5 3T T K 12 W fr s S 4k e e
ftE. BIHACAILE, EBA G &R AV ARCPITENR RS2 B A T O s i R 112 W7 [23] [24].

ALt , ACH 7t B FE I I OPMD &3 ey A= Vb B4 IL-6. 1L-8 [ MMP-9 154, Lb4 OPMD
L5 OSCC MEVRAMFricd) IL-6. IL-8 & MMP-9 &2 5], HEIFFIGUEMER AR EMHR =1, H
T OPMD & OSCC [ &84k, 44 7T e H B 6 A 193 28 R ILAE 5300, jtn 00, o508 R s
HEE D = A SR A I PR Wi 9 F00 8 i b S — Pl 1) T S 0 i T 77 32

2. M55 %
2.1. #HE94A

AW T2 W 1 i IR 40 e (n = 20) 0 B, 10 1 DR 1 i i T &5 %45 OPMID (n = 20) 1 R
DL SEAf@E(n = 20)/ B =4, JEREE 60 1 MERAEARG NI 7T 2T T RAF RN T FBM K2t
JEISBH RO EE B AS S G2t E, BLiZWT 9 SR 2008 R (iR E S 5 ) #HT R IF R ITEE 2 i,
i B K R I B aE R 1.

2.2. OFEMERHEARNRE

KEFTA ZARE RS T I MERREAS , MEVRAEAKEE AT 2 /NI AR 106 il 2 Bl A5 FH 8 11 7K o
Wg A2 e R A I S A 60 F2, AABATTRT LS, K 5 = M N TC 2 8% o I R SR I M S AN
SLRIE T UK Bigik st s A AR
2.3. PNIRE

HEURE 120 18 % LL_Eff) OSCC Mk RiZ Wi OPMD {71l LA K fidt B REH A N 92 . OPMD
HEEQFEAB . LR &8, XA D s B, ToR R R A T A SR, oM >4 i fg
BN
2.4. HERRFRE

HEBR B B e M . BRAR MR sy BT S . FARECGE MR AIGIT . RIESME. PR, AR
Go L BRI AR . W IRE AL A % .

2.5. OESEMER D FIRSYLEIE

B IR I PRUSCEE 1) i MEVRREAS ] PBS 22 iiid% 1:5 I EL B R, 4°C, 12,000 rpm 5.0 10 7344, U
£ EER, T-80CIRTE, FRMH. B W MR (ELISA)K I % 528640 EiE R i MMP-9, IL-6. IL-8
SRR AEPIRR BT TRV 450 nm AL SEER TSR SR R . — A ARAE SRR —RIZ 1T, RAE
PL pg/mL, ng/mL NEAL. % S2E0FE A 2k Bk 92 as N BT
2.6. Giitor4n

FTA A8 SPSS A 21.0 (IBM, USA)5Efk. P < 0.05 #N AR Gt . A sk
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F Tukey £56 5 1 5K 2K 5 22 70 BT (ANOVA) .
3. &R
3.1. SHHEEMERIFER IL-6, IL-8, MMP-9 NS EHIES T

%1 RBEE T B E T AEYAREY VTS AE, D MR E R, B AT R
Al R KRG ZE SR . WFE 2 HERATAT LA g B F IL-6. 1L-8. MMP-9 =FAMkr EXI
LT OPMD /& OSCC 4, H=#H4EVHEMSERESITSER.

Table 1. Characteristics of saliva samples used for biomarker analysis

= 1 ATEMRS AT RO R A E

FHIE fi e 4H. OPMD #4 OSCC H
RS JEE AP ERE 21~80/51 29~68/49 31~77/54
P Tk A R 5/15 7/13 4/16
ARG AL 8/12 11/9 14/6

Table 2. Salivary biomarker content in three groups

F® 2. ZHEREVREYSE

B3 fi HE4l OPMD 41 oscc 41 ANOVA
Yl bRz Yalti b 22 Yl bRz P 1A

IL-6 22.27 2.16 23.18 2.94 27.57 2.43 P <0.001

IL-8 30.98 2.80 38.61 1.01 42.56 1.88 P < 0.001

MMP-9 20.80 1.37 23.00 1.56 25.87 3.12 P <0.001

P < 0.05 AN EAGRITEER, ZTRAEVTINERHRE R Z 7T (ANOVA), IL-6. 1L-8 & &840 pg/mL,
MMP-9 [¥] & & $47 4 ng/mL.

3.2. OPMD EEME# S IL-6. IL-8, MMP-9 i&EX3F

AR LG A FET B2, OPMD B3 MVl R i) IL-8 & & 2 & 1Y (P = 0.003, 4] 2), IL-6 (P =0.725, [ 1),
MMP-9 (P = 0.059, K 3)M&EM, ZERBEILGHERE N, HAEKARME THm&ER . IL-8 fERA%
FERE R RN T, ZREESHAE S, FIET OPMD B35 1 N 2SR .
3.3. OSCC £ EME# T IL-6, IL-8. MMP-9 NS EBIAEAS

SfggExt AL, FTATRIM OSCC 4B IS MR 1 IL-6+ 1L-8. MMP-9 1] & 545 2 2 38 hn (1]
1-3), ZRBEBAGHHE . SREFH SRS RE IL-6 1L-8. MMP-9 7E I = IR 41 it Je N\ FEnE
TR PR A R IR ), S B TR AT O s e R0 2 T . RS R TS VRN U T A B R L.
3.4.0SCC 5 OPMD BEmE#%® IL-6, IL-8. MMP-O SEGLEEZER

BT SRR L, RATEE: T OPMD 415 OSCC 4 i = Fig il = Wik LMt S B2 R, 45
KB, OSCC Ay IL-6. IL-8. MMP-9 & & B2 5T OPMD (K 1~3), UESET ik =il 4= Yrbr
EYIFERTTVER . 24 OPMD 35 I sl i rh iz 28 E Wbn 8 & B i, B T 2R Hog A T R,
OAFRAAENG AR X% OPMD £ #E 4798 5T 7 &% FL AT G2 s it 1 —Fp ik
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Figure 1. Comparison of IL-6 concentration in saliva among three groups. The saliva concentration of IL-6 in OSCC group
was significantly higher than that of healthy control and OPMD group (P < 0.001)

1. ZLREME&R T IL-6 2= RIEEE . OSCC AMER T IL-6 WEERES TEEXERI OPMD 4H(P < 0.001)
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Figure 2. Comparison of IL-8 concentration in saliva among three groups. The saliva concentration of I1L-8 in OPMD group
was significantly higher than that of healthy control group (P < 0.001), and the saliva concentration of IL-8 in OSCC group
was significantly higher than that of healthy control group (P < 0.001) and OPMD group (P < 0.01)

2. ZLAERERH IL-8 R EAIELE . OPMD AMER T IL-8 HE B RES TR LA (P < 0.001), OSCC LAME R
IL-8 A ERES TR (P < 0.001)F1 OPMD 4H(P < 0.01)
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Figure 3. Comparison of MMP-9 concentration in saliva among three groups. The saliva concentration of MMP-9 in OSCC
group was significantly higher than that of healthy control group (P < 0.001) and OPMD group (P < 0.05)

3. = A [ERERT MMP-9 & 2/JtEH. OSCC 4ARE;H T MMP-9 & EEES T EXTEE(P < 0.001)F1 OPMD (P
<0.05)

DOI: 10.12677/acm.2023.132388 2754 I IR = =23t e


https://doi.org/10.12677/acm.2023.132388

4. 7ig

I e 2 R o i RS g, e R R B IR m A R 3R ARy, R AR A G A 2
ETFF#E% . OSCC Ml H AHEF AL, R FZZ1ZWndMi[25]. OSCC % 3% o 5 e h R 5l iR A ]
B, REZPEA R EAGARER, B g E 5w RN B SRz, SEOGH Y B E
BW . AR DB SIS IS W0 “Ehrifk” , R—FMRAMERIR, B S RS AR R
By W BRIT A GUAH, I PR AR R AR S 3 B 2R (2 e 1 A s i R . k4, OSCC
A LAY ) 1 v 7 % 0% (OPMID) B A AHALL I 71 W, 5 85Hk LA IX 43 OPMD A OSCC [26] [27].OPMD
MR AT OSCC HIHIBIL, TR A SR I FIBY B, R HA 35 s 1 % A XU ) OPMID ot -1 T
F OSCC lF- 72 JF H £ [28] [29]. MER & &2k H IR B DNA, 33 s il 1 OSCC KA
MBI ICY) . EER R, TERIUGE AR 7, R R 5 0 s i 5 M v s B m A ) g
JEPE DNA JKPA 6o 1K — A IR BA T AR fel 83 00 At ) 7 BB G 750 R o AR R 1) B e, T My PR A T A
PN IR RS WSz, DA R R BURT A, DA M R PR 3 [16] [30] [31].

A8 F MEYROZEAT OPMD el AT 30 OSCC - MR A A LL AR A B VF 2R AL 1) B2 “ &
PRIIBE T OB AR SR RNz Kb AT o] AR B AR B AR 2) BARR T — PR Ay, TR 2% 5 A
TS LR, AR 3) EMIERNTANL SR REE NIRRT, T EEH, JFRE R R HER
W OSCC kA e [14] [32] [33]-

FFE AL CAUESE, 18V 2ORE PT LA 40 i Y PR B AR T AN & AR R, R BRI A KA,
IR . A, —Se 5 R 7] MRt i A e A fiR 28, SEUEERE. 1IL-6 2 —MEA
AR AP T2 M 1) 22 Th R 4R MR, FL/K-P 00 T i S AU i T s %, JE HL IL-6 [197KF 5 0SCC
PTG A 2. 1L-8 1E A AN I 358 h LA R 7, 2 SRR PP E e R AT, REAEH T
AR DRI E R PRI SR A A0 A b o 1L-8 B0 IS RRYR T oo i MR A A S5 4 | I A AR BB e
HABERE I LA B T AR RE 1, RE(RIE OSCC MMZZR AR [34]. 2N &8 & AR /E N BUE BB 1A
Jo AT BEAE R 1 BB AR B WA BRI R AR . 42 8 B -9 (Matrix Metalloproteinase-9, MMP-9)
BE 5 DL RIS (1) B8 1 7K AR A A, L 4T TR K B AR A P 356 o TR R PR OV, 32 (R 0t e 12 28 R 7%
(1) B B 9] [35].

WA A — AR A TS S PRI A, AR ()98 0 2 TR 1, LT3 O R L FH A WK T 4 HH B[ 15] [36]
AMFT T2 B 1, 38 m] DA 0N R ER e AR P R R e R O, 4R SR YR [32] [37] [38].
SR, R € AR EAGAR 7 34T KBYEGUE R 7, A ReSEIIG IR SE0t . Rk, AR 7 B il i 36 iF 5
AR R BV 2> ThR S 1L-6. 1L-8. MMP-9 £ OPMD Al OSCC Z3& M b ek 28, AL Fxt
OSCC T, A 2k st B I PilE S B A7 2

AWK IL-6. MMP-9 74 FEXTIEZH AT OPMD Z [A] A& W B 45 it 24 22 5, X Rh R A 1 32 2
gAML A K, R T OPMD AAER HBUE AR, A OGRS E AR, (AEAE IL-8 55 4
41 M R 1) R v . 7 OPMD F1 OSCC 4], FRATAKIL IL-6. 1L-8. MMP-9 = FhHEIE A Phs i
VIBHFAEG T 22 5, W BEEIIE 1 LA b = bl i A R 7647 B 808 1 52 o3 T A8 B S H 11 e AR PN 400 i B
FACFIIAS, IR HAIZ W OSCC 2 DCHAEH , MG PR EE A REWS FLIAT-Fl, ZEZ25500 1) K e dE A,
BIE e R =

K FAE B LB FE BN, &4 15 OPMD Mg 78 58 B L s i F & B e A Rvg oM, b
BB IR 4 RAE, SEREAERA AR (RN, S R e A e R 2, 5
FOSEEREAR TAAAEDOM . BTG R o BEBOIRAS T MR 23 A8/l R I AE R 5 I 1] PR 50 AU B0
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FEART FECRAEN K. HATIAKREAHARETHL, SIMNRE R, RE I KGIT AR
iz, HEE LREGEFRK, WRIERAEERAD TR RS, SEED LRSS RAWHN. H AT
FEABUN 1 KRR D ERIUZ I EH AR, ERmAS . KRB EZKERG1E, ZH0a1E,
B B2 NI, WAMEAR, fscins RERARE,

AW FANE 52 [ OPMD IR A LUS I AT I, HEZ XS R WA, M. MERGE T
FIBERT T, VEEMER 7 T2 WA R . RRER 1 90 IEME VR - AH OS2 W M ZE Wb SR A Rt Ik
i SE T RAERPR, IR LA &5 R A€ HAT R S LRI Wi 707 F T SRR AR AR e A R BT 2 W7, 9K
P55 (R 0 o Y F -2 Wi — PR R R U, AL BUPE AR A (s s, RAT K7 77,
A DA R e 2t 2 AR AR R

EemE
AW FUAF BT A AR AR A = B E T H 1S RF (G485 LHGJ20200865)
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