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[Abstract] Objective To investigate the effects and mechnism of abnormal stress promoting macrophage mobility
inhibitory factor (MIF), cyclooxygenase 2 (COX2) and prostaglandin E2 (PGE2) in the progression of temporomandibular joint
osteoarthritis (TMJOA). Methods

derangement (TMJID) patients (30 cases in each group, we divided the TMJOA into group TMJ I, II, Il according to the stage)

From January 2020 to December 2021, TMJOA and temporomandibular joint internal

who were admitted to TMJOA special clinic of the First Affiliated Hospital of Xinjiang Medical University and accompanied by
abnormal occlusion were collected. The pain score of the occlusal state of the patients was evaluated by visual analogue scale. The
expression levels of MIF, COX2 and PGE2 in synovial fluid were detected by ELISA. We used the unilateral anterior crossbite for
TMJOA (UAC) rats model (the grouped into: UAC-4 weeks, UAC-8 weeks and UAC-12 weeks group), and control group at the same
time (grouped into: Ctrl-4 weeks, Ctrl-8 weeks and Ctrl-12 weeks group), each group had 6 rats. The expression levels of MIF, COX2
and PGE2 in serum and synovial fluid of rats were detected by ELISA. The expression levels of IL-1f3, IL-18, MIF, COX2 and
PTGER2 in temporomandibular joint of rats were detected by Western blotting. The fluid flow shear stress (FFSS) model of
fibroblast-like synovial cells (FLSs) was established, and the mRNA and protein expression levels of above indexes were detected by
RT-PCR and Western blotting. Results  Visual analogue scale evaluation showed that the pain score of TMJOA [ and I group was
significantly higher than that of TMJID (P<0.001). ELISA results showed that the expression levels of MIF, COX2 and PGE2 in
synovial fluid in TMJOA group were higher than those in TMJID group (P<0.05), and the expression levels were the highest in
TMJOA Il group. Compared with control group, the expressions of MIF, COX2 and PGE2 in serum and synovial fluid at UAC-4
weeks, 8 weeks and 12 weeks were slightly higher, and significantly higher at UAC-8 weeks in rat TMJOA model (P<0.05). In
addition, the expression trend of protein levels in temporomandibular joint tissues was similar, which showed higher expression levels
of IL-1B, IL-18, MIF, COX2 and PTGER2 (P<0.0S). In the cell model where FESS interfered with FLSs, with the increase of FESS,
cell with deformation, incomplete cell membrane and reduced number. Compared with control group, the expression levels of IL-1f3,
IL-18, MIF, COX2 and PGE2 (PTGER2) of FLSs were increased in 1, 3, S and 10 dyn/cm’ intervention groups (P<0.0S).
Conclusion MIF, COX2 and PGE2 were highly expressed in temporomandibular joint synovial fluid of TMJOA patients with
malocclusion. And these three factors were also highly expressed in serum and synovial fluid of UAC rats. The abnormal fluid shear
stress promotes the secretion of MIF, COX2 and PGE2 by FLSs to participate in joint microenvironment inflammation and accelerate
disease progression.
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PTGER2 4 [ 3¢ [E Abcam A 7], MIF, COX2 fll PGE2
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cDNA J % 500 &4 F 52 5] Thermo Fisher A F), 5
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1.2 W5

1.2.1  IERAFFERT S J4E 20204F 1  —2021 4F 12
A Riie T8 R R =5 — B s BE B | ahioe iy &
Wl 12 B2 A TMD B4 78 T a7 e AR 1
60 il JE A Bk, JTFARE LR A Kl Bh A A 43
TMJID 4 (n=30)5 TMJOA 41 (n=30), TMJOA 4
PR Ay Sy TMJOA 1T, T4 . A (n=
10). ZAAFRME: (1)TMD fi2 Wik ID(OCH ] S 1
B, KR EER#A), OA(L . 1T, I
HNMERE; )IFIR LR A A1 (3k) s 182 4 Bh KA
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1.4 3T RIOCTT SRR T S T BT R M 5
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Ve, MR O E T B e BT, WA MR R
1ml, VIASATELISAZMAT. Bl R — 37 i 4 s P
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1.5 RGBT G0 G o T U R M i e S b R R
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B gz G I, JC v B S el BE g s AT
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HA T IW, 7E-80 CARIE A FIHR AR, £
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HIBC e R I, H PRI 2 5 OB AR e i U) 1 2 8
FKIMAEET, R A PR 1 I B
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number, Tb.N)], PIMEEE ER Sl
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60 min, F+ AWM, WoKAR BT, Sl
350 WIS, #HE 1 min 5 AV, THE SR,
BALTIMANEY) AL BUAS SOpl, 37 CHECIHEH
15min, AEFLITAZL LW sopl, F 15min N, 7£
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synoviocytes, FLSs)YF2I I TR T REBE T
Lt EREMAMEEDI, B)20 8 2R,
TR R 56757 5T B BT T R 2, R T 10%
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Lhe HEE 3MRUFLSs, 4% 1x10°/ml 270 T 83 A -
KSR 2 909% W BESR  FERRRARBY V)R E , B R
570 3 £ 18

1.10 SERfE & PCREGIN IL-18. IL-18, MIF, COX2
1 PGE2 mRNA [/ R IL1E DL FLSs#Z B FESS M0, 1.
3. 5. 10dyn/cm®#AT B YIN J1 1100, JH Trizol 4 i
A1 SO PN A RNA, R R S AN 4% 41
YA RNA ST o, 4 BB S 2 SRl v b A 15
15 %] cDNA, SEHFE R PCREIMIFHI LK1, X
NASRZR R 10w, HAIE . R LG4 0.5 pl, 2x
SYBR Green 5 ul, cDNA 1 wl, JCH§/K 3 ple B-actin N
WS, R 295 IL-18. IL-18. MIF,
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&1 RT-qPCRE|YF
Tab.1 Primer sequence of RT-qPCR
FHEH 51975 (5-3")
1EX: CAGCAGCATCTCGACAAGAG

fHp JZ X : AAAGAAGGTGCTTGGGTCCT

s 1EX: CGACCGAACAGCCAACGAATCC
X : TCACAGATAGGGTCACAGCCAGTC

MIF 1E X : TACGACATGAACGCAGCCAACG
XX : GAACAGCGGTGCAGGTAAGTGAG

COx2 1E X : GAGAGATCTATCCTCCCACAGTCA
XX : GACCAGGCACCAGACCAAAG

o 1IEX: CGCCATCCACAAGAAGATCCTACAG
X : CCTGCTCCACGGGTTGATGAAG

Beactin 1E X : AAGTCCCTCACCCTCCCAAAAG

% X: AAGCAATGCTGTCACCTTCCC

IL. (4IEA 2 MIE. EEATIRS SN 7 coxe. AR
fiti2; PGE2. Aij5IIE & E2

111 Western blotting £ Il IL-18. IL-18, MIF,
COX2 FIPGE2 F [ FIRIENL B L5041 53 UAC4
JEI4H . UAC-8 JEI4H #ll UAC-12 JE 4 (n=6), % FEZH />
g Crl-4 4 . Ctel-8 AL AN Ceel-12 JE 20 (O [R1 455 9%
SAHBTCEA T, n=6). KESHT 4. 8. 128
Habst e 5, I RIPA-ZE H IR & 240 W 2 L sh
YA KA EEN, & w et A28 e D4R H
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FRETE, 80 CIRAF. FFaFi e 4l BV I HL UK 40
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IL-18 HT A 1:1000, MIF HL A 1:1000, COX2 P& 1:500
FIPTGER2 LA 1:500)4 CIFF L7, HHUR LAk
VIBEARIC ) FPT R gG I E LS h, RIE Rk
Je 6 k% PVDE B TG . R

112 GiitefAb B 2R SPSS 23.0 &k #7481
1, %H GraphPad Prism 8.0 s E L B R
Bil(%)Fn, (GHETGE R, THETRI 2t 3R,
T e IR E KO 2255, 241 H R R L 2
T AFFAIESME K 2551, 24
AR M 37 FE R Mann-Whitney U K 5 . P<0.05 R 2
SAEGIFE L,

2 &% R

2.1 TMJOA 5 TMJID £ (% — WS R L 60
R, 38, B, kbR T A
Pk, fETMJOAZ F, B 100, Z204], B2
A 12, A (37.7£8.9) %, WA AR LA B ROR
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A AT B 18 ] . 76 TMJID 4, 42 18
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FIR A 15 10.0%(3/30), AN BIUR R i 20.0%
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TMJOA 4L B A FER ARSI A 3 5m, Ho
B FEK 32 B s TMJID 26 23 1] 5 2 PR AR S
WA ANIE, 9 flfksk T ZRR(#2),

Fz2 TMJID BH 5 TMJOA B — MR L (n=30)
Tab.2 Comparison of general data of TMJID and TMJOA
patients (n=30)

miH TMJOA 4] TMJID 41
9 /% () 10/20 12/18
IS (F, 7ts) 37.748.9 29.547.0
WA A (1)

B B 5 3

A5 A Bk 7 6

HAtb 45T 18 21
LRHR ()

e NI 30 23

K FAZBR 11 9

TMJID. 0G5 4549 25000 5 TMJOA. 38U R #0515 B 6

22 TMJOA [ . 1T . N5 TMJID &35 (1) VAS P
Jrie# TMJOA 1. DA E 1Y VAS PE5r i T
TMJID 4, H7ETMJOA | Hi(P<0.0001)F1 TMJOA Il
H1(P<0.0001) M 22 A GETH#E L (K 1),
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