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Growth and differentiation factors exist in porcine periodontal ligament tissues
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Abstract : Emdogain® 1s a product used for regenerative therapy. The main components of Emdogain® are
Enamel Matrix Derivatives (EMD) . There are two growth and differentiation factors in EMD, TGF-8 and
BMP-2. Both TGF-81 and BMP-2 are growth and differentiation factors found in the normal cementum and
dentin. However, there have so far been only a few reports on the soft tissues after maintenance and alimentation
of the adjacent hard tissues such as cementum and dentin. Therefore, this study was conducted to determine the
presence of growth and differentiation factors, such as TGF- and BMP, in the periodontal ligament tissues lying
against the pulp of soft tissues and the cementum-dentin of hard tissues.

Periodontal ligament and pulp tissues specimens were harvested from porcine milk central incisors.
Thereafter, extracts of the pulp and periodontal ligament specimens were obtained by freeze-drying after
extraction with a 4M guanidine hydrochloride solution. In addition, extracts of decalcified cementum-dentin
were prepared in a similar manner. The bioactivity in each extract was evaluated using Rosl7/2.8 cells and
HPDL cells, which show a specific increase of the alkaline phosphatase (ALP) activity in response to TGF-31,
and C2C12 cells, which show specific increase of the ALP activity in response to BMP-2. In addition, a luciferase
assay was used to confirm the presence of TGF-/1 and BMP-2. ALP activity was observed in the Ros cells and
HPDL cells, but not in the C2C12 cells. In addition, the luciferase assay also failed to show the presence of
BMP-2.

Interaction between TGF-£1 and BMP-2 has been reported. TGF-1 and BMP-2 were separated by gel
filtration chromatography and examined. TGF-81 and BMP-2, which were used as positive controls, were
detected in the cementum-dentin fractions, but TGF-/-like activity alone was detected in the extracts of the
periodontal ligament and pulp of the soft tissues.
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Thus, TGF-B1-like activity was observed in the pulp and periodontal ligaments. However, the BMP-2-like
activity was either present in only extremely small quantities or not at all in the soft tissues. The TGF-g-like
activity in the periodontal ligament promoted the early stage of differentiation of the undifferentiated cells in the
periodontal ligament, and therefore, the BMP-2-like activity may participate in the differentiation of the hard
tissue cells.
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#74 (EFEL.5cm X & & 34cm) 12X 57 Vi s
O~ k7974 —%47\, 0.15ml/min Ot THEH
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(5 FE:12kDa), p-=h a7z /) — )b (5T :139)
i LM EL MR L2, ¥ 3 How HiIKEE
1%, Ultro Spec 1100 Pro (Amersham Biosciences, NJ,
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~4 2707 L— 11 —4%— Model 450 (Bio-Rad
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USA) 2729 & BMP-2 @ [ #I T d % Noggin (re-
combinant mouse noggin / FC  chimera,
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TGF-B1 £, BMP-2 fRiG 1O IR ER %2 1T 72 M
faB5 2 0 &3 ALP G0l & & Ak & L 72,
C2C12 #fE, Ros Mifm & H 12 96well 7' L — M2 FEFE
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6. B % %&£ & # & & (Enzyme-Linked
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