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THE mRNA EXPRESSION OF MMP-1, TIMP-1, TGF-: IN GINGIVAL KERATOCYTES

FROM GINGIVAL HYPERPLASIA INDUCED BY CYCLOSPORINE A

Hag-Soo Kang?, Jae-Sun Lee?, Jung-Ho Bing*, Chang-Joo Park*?, Jae-Jung Im?,

Kyung-Gyun Hwang*?, Kwang-Sup Shim*

'Division of Oral and Maxillofacial Surgery/Department of Dentistry, College of Medicine, Hanyang University
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Purpose : Cyclosporine A (CsA) is a versatile immunosuppresive agent used to prevent graft rejection syndrome and treat autoimmune disease.
One of the major side effects associated with CsA is the abnormal gingival hyperplasia. The purpose of this study was to investigate the relationship
between the mMRNA expression of the MMP-1, TIMP-1, and TGF-B31 and the concentration of CsA in cultured human gingival keratinocytes.

Materials & Methods: Gingiva keratocytes were obtained from gingival tissues of 4 healthy donors. The cultured gingival keratocytes were incu-
bated with increasing concentrations of CsA (0-2000 ng/ml) for 24 hours and the expression of MMP-1, TIMP-1, and TGF-f1 were determined by

reverse transcription-polymerase chain reaction (RT-PCR).

Results: The expressions of MMP-1 and TGF-B1 were not significantly different according to the concentrations of CsA. The expression of TIMP-

1 was significantly increased at the CsA concentration of 500 ng/ml.

Conclusion : We concluded that the gingiva hyperplasiainduced by CsA was more related with TIMP-1 than MMP-1 or TGF-B31 on gingival colla

gen metabolism in patients treated with CsA.
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1) A 2 vl o

Aol AR G S F2 o) A L2 KoM A &
ZISA X & A h A& 24 PBS (phosphate-buffered sdling;
Gibeo, Grand I9and, NY, USA)ol] o 2] ¥l A & & ok 4C 9] dis
pase Il (Roche, Mannhem, Germany)ell 18 - 20 A] 7+ @7+ Atk
7 8l 249 35 B et 7HI 2 ZAl AHE $-ofl 0.05% trypsin-
EDTA (Gibco) -89 o} HE-3-A1 A TA X F kS AUtk o] & &
= F A BEete AESE Aok SR Al xP A E
10% FBS (fetd bovine serum; Giboo)7} §H--% Dulbeco's Modified
Eagles Medium (DMEM; Gibco)oll A vl k3193 T, wll & 5 4 5
A& 7y 7} H2hE 3 U, Wl A £ keratinocyte growth
medium (KGM; Cambrex, USA) © 2 W 33} tHFg. 1). ZF Al
HE Axe] 8 242 H7str] A trypen blue H 41 &
Al Aol e A Mol A Al "R Ao A EE
AH&-F AT

2) CydosparineA = g
22 7hal A E (1x 10 cellswell)o] CsA = (ng/ml) 0, 250,
500, 750, 1000, 1500, 20002 2. 24A] 7} E-9F A 2] 8} 91 )

3) Reversetranscriptase-polymereese chain reaction (RT-PCR)

MRNAZ $%317] 91814 Wi CoA 7+ S22 Al d A%
Hj| ok well €] 259 7 o] 77, Easy Blue™ (Intron, Seong Nam,
Korea) = 7} well 2 L ml 4 tubesl] 2 77 7 4§41 7] ThS-, cholo-
form200 u £ Tl ate] Al A 531 ¢ F 4Cell 4] 13,000 rpm, 15
w2 AAEE AT S 400 W S Fsted ME &AW

(H 4 passage-0)

(X2 BT, passage-0)

Fig. 1. Gingival keratinocytes were obtained by incubating from the normal and overgrown gingival tissues.

(x 100)
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Table 1. The sequences of used primers and the condition of PCR

Primers sequences (5'— 3) Condition cycle Sze
MMP-1-FW GGT GAT GAA GCA GCC CAG 95T 3min

95¢C 30 sec

58C 30sxc 30 438bp
MMP-1-RV CAGTAGAAT GGGAGA GTC 72C 30 sec

72C 2min

4C ©
TIMP-1-FW TGCACCTGT GTC CCA CCCCACCCA CAGACG AC 3min

93C 45c

58C 45 40 551bp
TIMP-1-RV GGC TAT CTG GGA CCG CAG GGA CTG CCA GGT 72C 90 sec

72C 7min

4C ©
TGF-p1FW AAGTGG ATCCACGAG CCCAA 9C 3min

AC 30 s

55C 60 s=c A 246hbp
TGF-B1RV GCT GCA CTT GCA GGA GCG CAC 72C 30 sec

72C 7min

4C ©
GAPDH-FW GAA GTGGAA GGT CGGAGT C AC 3min

9C 30sxc

57C 30 sec 25 313bp
GAPDH-RV GAA GAT GGT GATGGGATT TC 72C 30sxc

72C 7min

4C ©

PCR; Polymerase Chain Reaction, MMP; Matrix metalloproteinase, TIMP; Tissue specific inhibitor of matrix metalloproteinase, TGF; Transforming
growth factor, GAPDH, Glysera dehyde-3-phosphate dehydrogenase, FW; forward, RV; Reverse.
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Fig. 2. Effects of CsA on expression of MMP-1 by human gingival keratinocytes. Total mMBNA was isolated and cDNA
was synthesized by reverse transcriptase. After amplification using specific primers to MMP-1 and GAPDH, the
products were resolved in an agarose gel and ethidium bromide stain. The expression of MMP-1 according to CsA

concentration was not statistically significant.
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Fig. 3. Effects of CsA on expression of TIMP-1 by human gingival keratinocytes. Total mMRNA was isolated and cDNA
was synthesized by reverse transcriptase. After amplification using specific primers to TIMP-1 and GAPDH, the
products were resolved in an agarose gel and ethidium bromide stain. The expression of TIMP-1 was significantly

increased at CsA concentration of 500 ng/ml (*p0.05).

408



KA A2 ZEIOA HY2LE 2FBIM|ZO0)IAf Cyclosporine AOf 2I3F MMP-1, TIMP-1, TGF-8i19| Et&iof Zt5+ 017

TGF-b
2.5
~+—Normal 1
2 r -o—Normal 2
f;; -=- Normal 3
§ 15 | -o-Normal 4
o
=
g 1 == ;; =
£
0.5

0 250 500 750 1000 1500 2000
CsA (ng/ml)

TGF-b (¥3)

2.5

2
O
]

® 1.5
o
=

o 1
2

0.5

0

0 250 500 750 1000 1500 2000
CsA (ng/ml)

Fig. 4. Effects of CsA on expression of TGF-A: by human gingival keratinocytes. Total mMRNA was isolated and cDNA
was synthesized by reverse transcriptase. After amplification using specific primers to TGF-81 and GAPDH, the
products were resolved in an agarose gel and ethidium bromide stain. The expression of TGF-8: according to CsA

concentration was not statistically significant.
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