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Abstract (J. Kor. Oral Maxillofac. Surg. 2005;31:370-378)

THE APPEARENCE OF PROINFLAMMATORY CYTOKINES IN TEMPOROMANDIBULAR
JOINT DISORDERS AFTER ARTHROCENTESIS AND LAVAGE

Cheol-Hun Kim, Hie-Sung Hwang, Sang-Hoon Shin*, In-Kyo Chung*, Tae-Ho Hwang**
Department of Oral and Maxillofacial Surgery, College of Medicine, Dong-A University
*Department of Oral and Maxillofacial Surgery, College of Dentistry, Busan National University
**Department of Pharmacology and MRCMT, College of Medicine, Dong-A University

The purpose of this study is that evaluate the distribution and biological roles of TNF-a, interleukin-13(IL-18), interleukin-6(1L-6) and tissue
inhibitors of metalloproteinase-1(TIMP-1) in the synovia fliud of patients with non-inflammatory chronic temporomandibular joint(TMJ) disordersin
relation to pain during joint movements and magnetic resonance imaging(MRI) findings.

TMJ synovid fluids aspirates were obtained from 36 patients (36 joints) with chronic TMJ disorders and from 8 controls(8 joints). Patients were
divided to four groups. The control group was from healthy volunteers(8 joints), group I(18 joints) was patients with anterior disc displacement with
reduction, group I1(5 joints) was patients with disc displacement without reduction and group I11 (5 joints) was osteoarthritis. The TNF-e, I1L-18 and
IL-6 levels in the aspirates were determined by using an enzyme-linked immunosorbent assay and the TIMP-1 level was measured by an enzyme
immunoassay. Following examinations for pain during joint movements and MRI observations, these cytokines level and frequencies of detection
were compared.

Thelevel of IL-18 was not significant different in al groups. but the level of TNF-e, IL-6 and TIMP-1 were significant different among groups. The
level of IL-6 and TIMP-1 were correlated to pain during movement(p<0.01) and the level of TNF-a(p<0.05). Also, the level of IL-6 was correlated to
the level of TIMP-1(p<0.01). Especialy, The level of the TIMP-1 level was significantly correlated to the pain during movement and showed very
high levle of Pearson’ s correlation coefficient (r=0.833)(p<0.001).

The results indicated that the TNF-e, IL-6 and TIMP-1 levels in the TMJ aspirates of patients with chronic TMJ disorders have been raised.
Especidly, IL-6 and TIMP-1 were very high levelsin the patients who were degraded in the TMJ. Also, TNF-e, I1L-6 and TIMP-1 showed the signifi-
cant correlation in the chronic temporomandibular joint disorders. Therefore | suggest that these cytokines were also correlated to the pain during
movement in the chronic temporomandibular joint disorders.

Key words: Arthrocentesis and lavage, Proinflammatory cytokines, Temporomandibular joint
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times, matrix 256 x 256, acquidtion time 10 min). #| 2] & ¢)3 oA+
R E2S thad 22 4720 2 el

2T AZhs 293 BE AE 7 Fol 550 e A
73 8% 9] A ko A A 8ol A Fel S A A shick. Bt
7169, o271 28 0] A 3, H o 1 2 261+ 1044 A T

A (PB4 R LR UL o e Bopw
St flom, MR B s 9 gto] ko & w9 5 o] 33l
O &= Zo AE o] 7153 3k} 189 o] 184 2 L E
ﬂ“QﬂGJPE+”4ﬂ6&§£$¢4ﬁ_§ﬂﬁl—%%
AL 01+101A], Ho 55 717+ 6013 Lol &

a2 2] I A Fuke @ E(dicking
& 2SN 109 2 ARl o sfot Foll B
& SN YA SR 2 thi o] B S AT
AN 25 AE g meg);, el st 8 9d
=] vt 237 22 o] 2 sk W AR AR
i EF EAE N, MR L A o] Ao 2 W
ol N 7-EF Foll FEHA Sahe &AL 5% 0] 5aH A &
A AF AT G 1A, A7 4R 0l 91aL, B A
B A8+72 Wt FF 717HE 72126/ Lol Utk BE 34
W F T TEE TSN 40 S A% Gl 3
N7, 13 2 A (orepitug & B ST
AN H(E A D) W GARA ARl A SR o] &
AL B E shiel AL 2dES 7AW, BEAel F
oA e T EAQ] S dE e WEtE Hol= 50 59
AN EAg ATk BT 18, A7 4R ol 91y,
Wit A% 3024984, H4t §F 71042 77320 Lo 3iH 3
ol A A S (oepitug) S B33, MRS A F 24 ol A3
Hole A= 13 At

N
re
Sy
0
It

=2 =71
REATHEES ATl AHAJMFZAE 9T A
534 sAld se2de $ af dlazqoanﬁr NSAIDs= %%hﬂl E

Z}f{} 1 cc TAME *Wrﬂ 7(}01] 2cc Iatiaed Rlnger swluuon—
Fdsked pumping} digension& Al g sho] 2o 5 A # 5
ATk I 10§] xh:.g_ B3l Zo| = Sal7 A2 U
5 A& 87 sta] B o] 549
19 4 JEE Bt 1 F BA A HES
A Ao 2RE A 1on 2 Sh Lani-9lo) 4RI T,
200 - 300 ccd &= 9] lactated Ringer’ s solutions- ©]8-3fo] A-+F

372

Al ZE oA st ad ko] A& Al sk sich

Infusion bag e 8a}] #8590 A ] A 1-15m Aol 9
ANRLH, AFEA ZE2A tHA S 222 Al f T
&3 a3l k. 40mme) 7 &

Sh A S A

7be sty mmeld SEEol 22% 958 S gl
ol @M AU Tl AT Aok Ane] A
;H/Hﬂeﬂ-zl: JE= FFTh Al 9 75]_?411 A% _‘4_;(_];]_0

mmel’ 7§77+ 715 gk

=] (anterior reposmonl ng
A8k At 1¥

7y ‘}O]'Ud}‘i =5 23

(dicking sound)o] YrERLFE A F ) 40
FAEANME ALANA 2T
= gatstel 257

Eoloh AT RFA Ao Al 9] 27

o o] Fajo] 2PH 7 22} 3000 pMO.Z 10
24 2 ﬂﬂﬁ%ﬂ%é%ﬂ%&uﬂﬂﬂﬂAE
7bzke] AT G FA Aol BRI &
sl A Quantiki ne HS Human Immunoassay Kit(R&D
Systems, Minneapolis, MN, USA)E AH&-3}e] enzyme-linked
immunosorbent assay (ELISA)E4 51 th Aol BTl o] L7}
54 7hs e 9Alolskd 73%3 Ooi SEEA, H A RIA THs
=5 & TNFa7} 0008 pg/mio] 4}, IL-18+= 0.016 pg/mlo] Ale] 31

2, 1L-62 0.04 pg/mio] AFo] OiE‘r

3) FAIEH

1%%13 7 AT PR oA BT W o}
e AR A7)0l Y 2 BAR wes 4%
m(norrparanetnc saidics) S AFESEA T 2] AT ASA
*}Oliﬂ‘”«] TSRO HH FFAUAE 7L IFEE A

& el thal A A LI TS0 A 9] Zfo] & B aLst]

814 A1) U 44 MarmWhiey Utes) 416 515
oS AT Q54 ARSI B E 9 Bl A%, 34
o A%717t 287 B5e) JEE BT Tk WSR3
953 o] 5o 2 TE7k] Yol M oW 2ol & Hol: A
E A5 AaiA AFa2-dyad ddu g B4
(Kruskd-Wadllis oneway andysis of variance)g- A3 51531 2.1, o}
Ao 2 5ol #Aglel ol H g HEE S e AAE vl
3| E7] $l8l Al 3o A& 2327l (Pearson s product-moment
COFI’GIiOﬂ)Q] %7%] ti’aT A}‘g‘ 0]'/\}\1:]’-

mZ 2

BE 2|4 TNFa, IL-18,IL-6 18] 2. TIMP-19] % & H] 3
st (Tabled), )z o) A 1,11 11l 342 =] & vl sty o H
(Table 2), 7H7}e] Alo] E712) 01 W e BEES 27 v
st th(Table 3). Pl Bto 2 BF 3k o BAgle] 2 S E
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Table 1. Levels of TNF-¢,IL-18, IL-6 and TIMP-1 in TMJ aspirates

TNF-a IL-6 TIMP-1
Group pgmL* pgmL* pgmL* ngmL*
(No. T™MJ) Mean+sd. Mean+sd. Mean+sd. Mean+sd.
(range) (range) (range) (range)
Control(8) 18E-02+53E-02 0.28+0.37 5.00E-03+9.50E-03 342+044
(0015 (0-0.85) (0002 (291-4.23)
Growp|(18) 3.1E-02+6.0E-02 059+063 0.85+067 2382+529
(0017) (0-1.98) (0210 (16.98-32.99)
Growpli(5) 0.15+031 0.38+045 133+0.89 4189+11.26
(0071 (0-0.89) (0219 (2289+5291)
Growplli(5) 0.32+035 0.30+0.35 539+5.09 51.35+4.16
(0072 (0-0.87) (0-11.29) (44.98-55.98)

Table 2. Mann-Whitney U-test between control group
and study groups

Group| Group Il Group Il
Pain +H+ + .t
TNF-a - . +
IL-18 - - ]
IL-6 ++ + +
TIMP-1 ++ ++ ++
+++; p<0.001, ++; p<0.0L, +; p<0.05
-, No significant difference
1. ZEEHHo M| TNF-a2] L
TNFa g =9 vl o A, th 22 Al L L 2ol A 5 = 2}o]

g Ho|a & o), vig- mA| g 2to] & .Gl tHTable 1). o =
O A | 2 A3 FAI S 0 & §- 98k 2fo] & B3
O 1K p<0.05), A | 3 A 11 2, A 1123 A Nl & 123 o) =
T3 A | FAL o= BAITA O 2 fo 3 2fo] & HolA| ¢
kthTeble 2). t 2ol A= 83 - 234 (B5%)0] FHEE
o Al VFERS L, A | el A= 1837 F 43 (22%), A 1l o]
A= 53 5 23 (40%0) ol A ERR S, Al T o) A = 53
A Z 4378 (80%) ol 4] & 5= 91 gl tH(Tadled).

JIFel #Ajlel, dzﬂ@?l TNFe?] FE=57h= $hate] A
H, 55 AL B 5 A St ARAAE B
o|A] ghskom, IL-189] T rristete AEA o] gl skAl

7, IL-63} TIMP-1¢] 3¢+ =2 A3AAE 29t
(p<0.05)(Table4).

2. HEEALHoAM 2] IL-182] &

IL-18 5 &= o] Bl Lol A, th 22k A Pl A 7 &) Zfol &
oA eFgkri(Table ). th2 Al I, I, Il #3+ S A 84 0.
o3k Afol & BolA] ehskri(Table2). Al | w34 A I < =
A2 A o)V A 223 A 7o) & A 8H2 o
o’k 2pol 7} QAT IL-189] AN == th 2ol M = 8%
A 2 4ADAB0%), A | Tl A= 1884 3 1233 (67%), A I
ol A= 53A 3 39 (60%) 13 Al IV 2ol A= 53
= 3AH B Z A St 22 2] 3k 2po] = ¢l th(Table ).

5ol BAgle] AA A A L8] s FEHEY A
I3 34 A&7 BASH R A S Fe T

B
=
=

= X T
Q0P THE ATYZA Ao] EARIEHE ofwf ¢ 4 oa
AlE 22 4 A tH(Tabled).
3. o &l FELHoAM2| IL-62| EE

IL-6 5 =2 Bl ol A=, Al | 3 Al 1| A o] ol M= 2}o] &
EO]X] 2okt 53] Al o] A | el vls) 63 Y = =2
TE Yeyon FAGAHCE & AolE AU
(P<001)(r adle ). th =3} A | F-o] v H(p<0.05) th = A I
T(p<001) 7toll ZEA A o7 & 2}l E K tHTele 2). IL-6
o HANEE g2 E 83 T 13 (13%) o] A2,
A | ol A= 1884 = 1334 (72%), ?ﬁ | 1122 A 2o A=
A T 4374 (80%) 0] A tH(Table 3).
O3 #AIRl0] IL-6 59 Wste A 5A 54T
2 Fxte] A o] Wgte} 22 FHAAE E S THp<001). X

3 TNFa 2 TIMP-19] 3512 W sho} =& 32 a7 & Byl o
(p<0.01)(Fig. 1), IL-182}= ojwj &t AAAA T B £ gt
(Tabled).
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Table 3. Frequencies of the detection of TNF-g,

IL-18, IL-6 and TIMP-1 in TMJ aspirates

Ly TNF-(%) IL-18(%) IL-6(%) TIMP-1(%)
(No.TMJ)
Control(8) 28(25) 48(50) U8(13) 8/8(100)
Group(18) 418(22) 12/18(67) 1318(72) 18/18(100)
Growp1(5) 2/5(40) 35(60) 4/5(80) 5/5(100)
Growp 11(5) 4/5(80) 5(60) 4/5(80) 5/5(100)

Table 4. Pearson’ s correlation coefficients of the the level
of TNF-, IL-18, IL-6 and TIMP-1 and the pain score

TNFa IL-18 IL6 TIMP-1
Pain 0317 029 0464 0833
TNFa 0020 0,492+ 0476
IL-18 0007 0028
IL-6 0582+
**: p<00L

Fig. 1. Correlation between IL-6 and TIMP-1.

4, M ol TEIHoML| TIMP-12| ut&d

=l

TIMP-Lig =] Bl el A, Al 1 o] uh A I el A = o) 2
off vlal] 747} 130 o 17v)) 2> T2 VeSO H, S A |
ol vl A= ZtzE L7aj o 20 =7 vebske(Teble 1). A I
A ] BAE A Q8L BE IS A BAI8H4
© 2 2 3102 K Y THp<001)(Teble2). TIMP-19] Wl =
BEIFEN 5ATH R o3t Aol & HolX = &%
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Fig. 2. Correlation between pain and TIMP-1.

ov), 2E ol 4 100% 2 5 9l THTabled).
TIMPLS] AA 591 529 Z7H: B EEA S5 A5
Zohoh v 4 58 AR S 1O B (pO00D), B0l & A1

7 %= (Pearson’ s correlation coefficients)7} 0.8332.2 U (Table

a0k om e e WSS WA DA O BANS
ol Aol thFg 2. E L6 5k Z71obE & AR

A& E A tHp<00L)(Fg. 1).
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