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EXPRESSION OF TGF-3 AND IGF-I DURING OSSEOINTEGRATION
OF TITANIUM IMPLANT

In-Woong Lee?, Hyun-Chul Song?, Yu-Jin Jee?
Department of Oral and Maxillofacial Surgery, Graduate School of Clinical Dental Science,
The Catholic University of Korea '
Div. of Oral and Maxillofacial Surgery, Dept. of Dentistry, St. Vincent s Hospital,
The Catholic University of Korea *

Many of the molecular and genotypic events taking place at the osteoblast cell level during bone-implant
integration are still largely unknown. The objective of this study was to examine expression patterns of
TGF-f and IGF- [ related genes during bone-implant integration.

Titanium implants with machined surface were placed into 8 rabbit tibias. At 3rd, 7th, 14th, 28th day
after implantation, the expression pattern of TGF-8 and IGF-1 genes in bone with or without implant was
examined using reverse transcriptase-polymerase chain reaction (RT-PCR). At the same time, histomor-

The bone-to-implant contacts (BIC) of experimental groups were 5.2%, 6.2%, 6.6%, 24.6% at 3rd, Tth,
14th, 28th day. This indicated that newly formed bone increased at the implant surface in bone marrow
space after implantation. The expressions of TGF-# and IGF-1 were higher in implantation groups than
untreated control groups during all experimental days.

The increased expression of TGF-# and IGF-1 genes may be associated with the increased bone-to-
implant contact. This result provided the evidence for existing biologic differences in tissue response after
implantation and helped us to understand molecular biologic processes in tissue-implant integration.

Key words : Osseointegration, Titanium implant, TGF-8, IGF-1, Histomorphometric analysis, RT-PCR
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Fig. 1. A schematic description of the experimental site
and untreated control site at the proximal end of the
tibia.
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Fig. 2. Operation
Periosteum was elevated and machined surface implant
was inserted in rabbit tibia.
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5) Reverse Transcriptase-Polymerase Chain
Reaction (RT-PCR) Analysis

TE T 3Y, 7Y, 14, 2849 AN 2nE]e S
ﬁa‘roﬂ A Yz E—Ea— ¥egt A7 7 mm 9% FHS =
= AHst] AP }9\9\ , A EEolA 10 mm 2
o AAE o}ﬂl & e g AF st
fzFe st 29 éoﬂ #oleh= TGF-AL, IGF [ 9]
WS RT-PCR analysisg ©]§3te] tha3} 2o] AAkst
/\/\Q‘.

(1) Total RNA isolation

AHE FHS SA dspd ol dof FWAR F 2L
oM A Fea dZFEE AASL Trizol (Invit-
rogen Co, USA)E #7ket = 1/1081€] chloroform o=
Aglste] FEs EEsiat. e 5% 1sopr0panoli
#g]ste] pallete DEPC- D W 70% ethanolZ A2 %
212417 DEPC-D.Well 5%

(2) cDNA synthesis

w249 total RNAE random primer® 70°Col4 5&1t
annealing ¥ 10 mM dNTPs (Roche Germany),
RNasin, AMV (Avian Myoblastosis Virus) reverse
transcriptase (Promega, USA), 5 X buffer (Promega,
USA)E 42¢ellA 1413 BT cDNAE 260 nmel
M EF=E 243l reverse transcription reactions

Anse.

(3) reverse transcription-PCR

A &¥ cDNAZ TDMH (670 mM Tris-HCl (pH
8.8), 1% Tween 20, 166 mM ammonium sulphate,
100uM dNTP 2 mM magnesium chloride buffer, 10
uM sense ¥ antisense primer, 1 unit Taq polymerase
2 SFHFE 7lete] S 25 W2 T F 58T oA 30%
e & oAl 92¢C oA 156%, 60°C 4] 30%, 72T
oA 30%7F 353] AAIg & 72¢C oA 1037 PCR ¥
< AAHh. Primer sequences B Table 13} 2ttt
mRNA level®] Z&et & 18] human house keep-
ing geneSl f-actin®& A THFig. 3). PCR ®H-&-©]
TEHE AA BolA 72t S 1044 F3te] 6Xloading
buffer (0.25% bromphenol blue, 0.25% xylene
cyanol, 30% glycerol in water) 2 4} E3s8le] 2%
A A (agarose gel)ol 100 VelA 3083 A7 538l
ethidium bromide® @43te] gel document system
(Bio-Rad, USA)9IA #4314t
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Table 1. Primer sequences from: Morone: Clin Orthop, Volume (351). June 1998.252-65

Protein Forward Reverse bp
TGF-# CGGCAGCTGTACATTGACTT AGCGCACGATCATGTTGGAC 271
IGF-1 GTACTTCAGAAGCAATGGGA GGTGCGCAATACATCTCCAG 345

Fig. 3. Expression of S-actin.

6) Quantitative analysis of PCR-product
7} oA el AA1AHE2] PCR-product 4= 2
3to] Quantity one-4.4.1 (BIO-RAD, USA) Z2I3&
o] &3ste] WAFE SHsITt. oW 7FF o T ?v‘i"
404013 714 ¥rE Fito] 12530]lemH, 7tzte] ¥
& vlmate] B A $X3) sto] ghe 78kl

A

]
171

Fig. 4. Radiographic features of 3rd, 7th, 14th, 28th day after implantation.
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Fig. 6. Expression of TGF-f by RT-PCR at 3rd, 7th, 14th,
28th day after implantation.

TGF-8 expressions of experimental group were higher
than those of untreated control group.
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Fig. 7. Expression of IGF-| at 3rd, 7th, 14th, 28th day
after implantation.

IGF-1 expressions of experimental group were higher
than those of untreated control group.
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