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Acid Phosphatase Activity and Intracellular Degradation
of Collagen Fibrils by Fibroblasts in vitro

Toshihiko YAJIMA, and Akira MAT SUO

First Department of Oral Anatomy, School of Dentistry,
HIGASHI-NIPPON-GAKUEN UNIVERSITY.

Abstract

Human gingival fibroblast cell line was cultured with bovine collagen fibrils. The relationship
between acid phosphatase activity and phagocytosis and intracellular degradation of collagen by
fibroblasts was investigated by cytological and cytochemical methods.

Cell processes extended and surrounded collagen fibrils at 1 hr of cultivatiod: The fibrils
were then interiorized in cell processes and ultimately became enclosed within phagosomes.
Phagocytosis of collagen induced acid phosphatase activity on fibroblast GERL consisting of
tubular and vesicular structures. There was no evidence of an enzymatic lysis of the fibrils in
the extracellular space. Primary lysosomes derived from GERL fused with the collagen fibril-
containing phagoéomes to form phagolysosomes. Collagen degradation occurred within them.

The present study demonstrates that the lysosomal system acts as an important part in the
intracellular degradation which may play an essential role in the physiological turnover and

resorption of collagen.
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Explanation of Figures

Fig 1. Periphery of a human gingival fibroblast cultured with collagen fibrils. Cell processes(cp)
extend and surround collagen fibrils (col). Note the well developed GERL (GE) consisting

of numerous tubular and vesicular structures. N, nucleus. X 33, 000.

Fig 2. Collagen fibril- containing phagosomes show various patterns. They present fo four variations
of electron densities surrounding the fibrils(arrows).col, extracellular collagen fibrils ; M,
mitochondrion. X 70,000,

Fig 3. AcPase reaction products are present in the tubular portions and vesicles of GERL (GE).

Golgi vacuoles and lamellae of Golgi apparatus (Go) are anreactive. col, extracellular collagen
fibrils; N, nucleus. X 20,000

’

Fig 4. AcPase activity is present in the primary lysosome (ly) and dilated portion of phagolysosorhe

(arrows). col, extracellular collagen fibril, X 28, 000,

Fig 5. AcPase activity is confined to the electron dense matrix of phagolysosome (arrows).
M, mitochondrion. X 35, 000.

Fig 6. Heavy deposits of AcPase reaction products are distributed along the course of the fibril
within phagolysosome. N, nucleus, X 20,000
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