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STUDIES ON THE LUBRICATION OF THE
ARTICULAR CARTILAGE

1. MORPHOLOGICAL INVESTIGATION OF RUBBING
SURFACES OF THE ARTICULAR CARTILAGE
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Shinshu University
(Director : Prof. Kenji FUJIMOTO)

AKAOKA, K. Studies on the lubrication of the articular cartilage. II. Morphological inves-
tigation of rubbing surfaces of the articular cartilage, Shinshu Med. J., 27 : 737—754, 1979

As part of a study of the mechanism of joint lubrication the author examined and reported on
the behavior of the frictional forces between a small piece of the cartilage and a glass plate. In
this second study, the rubbing surfaces of the cartilages from pig knee joints were observed at
various stages of the rubbing experiments with a scanning electron microscope and a differential
interference ‘cofn,trast microscope to -analyse the correlation between the frictional behavior and
surface morphology of the cartilage. ' ‘

1) Scanning - electron microscopy. revealed distinct differences between the surfaces of the
cartilages under low and. high frictional forces. That subjected to a low force was covered with a
film composed of 0.3—0.8 pm particles, whereas that subjected to a high force had only filamen-
tous bits of the film.

2) Differential interference contrast microscopy revealed that the surfaces of the cartilages
without treatment or those rubbed and immersed in saline ‘solution were covered with flat films
containing a lot of water. With the lapse of time the films showed a muddy appearance. When
the frictional force became high, the rubbing surface was covered with a film having linear tracks
along the direction of the rubbing movement.

3) In the previous‘paper, the “sponténeous friction decrease phenomenon” was reported as a
characteristic property of the caftilagé. When the phenomenon‘ appeared, the surface of the carti-
lage was covered again with a mottled ﬁmddy film. Howevér, this film did not present any
changes in appearance with time, in contrast to the initial film.

These findings suggest that the film covering the cartilage surface with a muddy appearance

has an important role in joint lubrication, and the “spontaneous friction decrease phenomenon”
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results from a renewed film formed after squeezing out low molecular fluid from the rubbing

surface. The “spontaneous friction decrease phenomenon”, therefore, is considered to be a special-

ized form of boundary lubrication of the cartilage surface.
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sEATEHE (scanning electron microscopy)

(Received for publication ; August 28, 1979)

R0 TISEEMSE (differential interference contrast microscopy)
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