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EXPRESSION OF MATRIX METALLOPROTEINASE-1 AND -2 MRNA
IN RETRODISCAL TISSUE OF THE TEMPOROMANDIBULAR JOINT

Jong-Ki Huh, Kwang-Kyun Park*, Min-Ah Choi*, Hyung-Gon Kim'
Dept. of Oral and Maxillofacial Surgery, College of Dentistry, Yonsei University
(Yongin Severance Hospital, Yongdong Severance Hospital )

Dept. of Oral Biology, College of Dentistry, Yonsei University*

Matrix metalloproteinases (MMPs) play an important role in the normal morphogenesis, maintenance, and repair of matrix and also
have important functions in pathologic conditions characterized by excessive degradation of extracellular matrix, such as rheumatoid
arthritis, osteoarthritis, periodontitis and in tumor invasion and metastasis.

In this study, expression of MMP-1 and -2 mRNA in retrodiscal tissue of the temporomandibular joint (TMJ) was examined and com-
pared with magnetic resonance imaging (MRI) and surgical findings. MMP mRNAs in the retrodiscal tissue samples were detected by
reverse transcription - polymerase chain reaction. TMJ internal derangement (ID) was categorized as normal disc position, disc dis-
placement with reduction, early stage of disc displacement without reduction (DDsR) and late stage of DDsR. TMJ osteoarthrosis (OA)
was classified with normal, mild and advanced OA. The amount of synovial fluid collection was divided into not detected, small, large
and extremely large amount on MR T2-weighted imaging. Perforation and adhesion were examined during open surgery of the TMJ.

Six out of 37 samples were excluded because of little amount of extracted total mRNA. MMP-2 mRNA was detected whole joints, and
so the MMP-2 mRNA seems to be expressed normally in retrodiscal tissue. However, MMP-1 mRNA was expressed in 8 of 31 joints.
Frequencies of MMP-1 mRNA expression according to the TMJ IDs, amount of synovial fluid and surgical findings made no significant
difference. MMP-1 mRNA was detected more frequently in OA groups (7/16 joints, 43.8%) than in normal bony structure group (1/15
joints, 6.7%).

Expression of MMP-1 mRNA in retrodiscal tissue might be related with OA of the TM..
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Table 1. Sequences of PCR primers in RT-PCR.
Primers Sequence End-Product (bases) Location
MMP-1 Forward 5 - CAT CCA AGC CAT ATATGG ACGTTCC-3 611 833-857
Reverse 5 - TCT GGA GAG TCAAAATTC TCTTCG T-3’ 1443-1419
MMP-2 Forward 5- CCT CTC CAC TGC CTT CGATAC ACC -3’ 163 141-164
Reverse 5"- AGC ATC TAT TCT TGG GCA CCG - 3’ 303-283
B-actin Forward 5 - GCG AGA AGA TGACCC AGATCATGT T-3’ 299 388-412
Reverse 5- GCT TCT CCT TAA TGT CAC GCACGAT -3’ 687-663
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Table 2. The classification of status of TMJ with respect to osteoarthrosis.

Classification

Diagnostic criteria on MRI

No abnormal cortical bony changes, such as flattening, sclerosis, spurring, osteophytosis and erosion

Normal bony structures

in the condylar head and temporal part of joint

No abnormal bone marrow signal change of the condyle

Condylar head :

localized cortical erosion or sclerosis, bony spurring

Mild stage not evident of bone marrow signal change
of osteoarthrosis Temporal bone :
localized cortical erosion or sclerosis
No change in ramal length
Condylar head :
generalized flattening and sclerosis, osteophytosis, resorption
Advanced stage bone marrow signal change
of osteoarthrosis Temporal bone :

generalized sclerosis and flattening, irregular bony surface
Shortening in ramal length or no change in ramal length

a. closed mouth b. open mouth

Fig. 1. Mild stage of osteoarthrosis. Erosion of condylar head

is observed (a. arrow). No signal change of condylar bone
marrow is seen. C: condylar head. E: articular eminence.
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b. open mouth

a. closed mouth

Fig. 2. Advanced stage of osteoarthrosis. Osteophyte (b.
arrow) and cortical thickening of temporal bone and condylar
head are observed. Mild signal change of bone marrow in
the condylar head is seen. E: articular eminence.
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Table 3. Expression of MMP-1 and -2 mRNA in retrodis-
cal tissue of the temporomandibular joint.

No. Patient Age Sex MMP-1  MMP-2
1 LKR 27 F ¢] ¢}
2 LSB 25 M 0] 0]
3 YOI 62 F 0] 0]
4 LEH 26 F 0] 0]
5 HWIJ 58 F (0] 0]
6 KYM 39 F ¢} ¢}
7 WIH 37 F (6] (6]
8 DMS 42 F ¢} 0]

........ - e e P

10 LHR 29 F X (0]
11 JES 17 M X 0]
12 LYy 27 F X 0]
13 KMK 22 M X ¢}
14 KU 29 F X 0]
15 KEJ 32 F X 0]
16 PIA 24 F X 0]
17 KIA 38 F X 0]
18 YKM 28 F X ¢]
19 KBS 24 F X (6]
20 SHJ 35 F X 0]
21 MYJ 24 F X 0]
22 PIH 26 F X 0]
23 KKA 29 F X 0]
24 KOH 44 F X 0]
25 SsYy 20 M X ¢]
26 JYS 38 F X 0]
27 KR 41 F X 0]
28 Lw 29 M X 0]
29 YDG 39 M X 0]
30 KEC 19 F X ¢]
31 CTH 37 M X (6]

O: detected, X: not detected
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(77.4%)°] % 2., 33&1%01‘ RIAILTA-624) S . F& 2 A
AR APz o] 2887101, YA = iji"M A
o]tk

MMP-1 mRNAE 3132 5 894 (25.8%)91 4 o] Hglont
(Fig. 3, Table 3), MMP-2 mRNA:= K& o)A W o] otk
(Fig. 4).
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2 W9 37]0] A1 MMP-1 mRNAZ} 9r& € 24 o] H1 % (30.4%) =
Z7|(125%)Eth =gy FATAHCE frofek atol& gl
(p=0.642, Table 4).

A7) 889 M FHAETo] e 1698 F 73 (438%)

o A} MMP-1 mRNA7} HE = o], Z2 a8 Fo] #A = A b #A
6.7%)Et FATHCE FoHA B2 HE NEE Bt
(p=0.037, Table 5). ¥]% #H F&= AT FTE] FHEZ
A= 534 2 3378(60.0%) 1 4] MMP-1 mRNA7} A& o] ThE
o Hgf = ddvEE Bt

A7) 8 T2 7339780 7ot A Aol RAH=
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MMP-1 —)
B-actin —)
MMP-2 —)
Patient 1 2 3 4 5 6 7 8

Fig. 3. PCR products of MMP-1 mRNA (611bp), #-
actin (299bp) and MMP-2 mRNA (163bp) are
observed.

B-actin —)
MMP-2 —-)

Patient 12 13 14 15 16 17 18

Fig. 4. PCR products of MMP-2 mRNA (163bp) and
B-actin (299bp) are observed.
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Table 4. Frequency of MMP-1 mRNA expression accord-
ing to TMJ internal derangement on MR T1-weighted

image.
Status of joint No. of joints Expression
Normal 0 0 (0.0%)
DDcR 0 0 (0.0%)
Early stage of DDsR 8 1 (125 %)
Late stage of DDsR 23 7 (30.4 %)

Normal: normal disc position,
DDcR: disc displacement with reduction,
DDsR: disc displacement without reduction

Table 6. Frequency of MMP-1 mRNA expression accord-
ing to the amount of synovial fluid collection on MR T2-
weighted image.

Amount of synovial » .
fiuid collection No. of joints Expression
Not observed 16 4 (25.0 %)

Small 12 3 (25.0 %)
Large 3 1 (33.3%)
Extremely large 0 (0.0%)
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Table 5. Frequency of MMP-1 mRNA expression accord-
ing to TMJ osteoarthrosis.

Stage of OA No. of joints Expression Significance
Normal 15 1 (6.7%)

Mild 11 4 (364 %) *
Advanced 5 3 (60.0 %)

OA: osteoarthrosis,
Normal: normal shape of bony structure of TMJ
* Fisher' s exact test, p-value=0.037

Table 7. Frequency of MMP-1 mRNA expression accord-
ing to surgical findings of the retrodiscal tissue.

Surgical findings No. of joints Expression
Not observed 14 3 (214%)
Adhesion 3 0 (0.0%)
Perforation 1 3 (271.3%)
Adhesion + Perforation 3 2 (66.7 %)

Not observed: Adhesion or perforation of the disc apparatus did not
observed.
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