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The load dynamic state of the bovine degenerative articular cartilage was analyzed by MR
image for the purpose of visualizing the internal structure change in a degenerative
articular cartilage using MR images. The articular cartilage of the fresh bovine patella was
used as an experimental material.It extracted about 8 mm in diameter in the shape of a
cylinder by having made the articular cartilage and cancellous bone of the cow patella into
the masses, and this was made into the sample.

Collagenase disposal was performed by having made the extracted sample into the collagen
reduction model, and the denaturation model was created.

Collagenase disposal: The sample was soaked at 37 °C into collagenase (70 units/mL)
solution for 36 hours, and the collagen degeneration model was created.

The pressure examination machine created the equipment which can pressurize 0.1 MPa to
the articular cartilage, and performed load. MR images were picturized the normal and
degenerative cartilage by non-load and load by the following conditions.



T1 calculation images: they took on eight conditions by the IR method till TR=2.1s,
TE=4.0ms, and TI=0.01-1s, and the calculation image was created.

T2 calculation images: they took on eight conditions by the SE method till TR=3.0s and
TE=6-1000ms, and the calculation image was created.

By T1 calculation images, it turned out that T1 value was intentionally shortened by
degenerative and it was intentionally shortened also by pressure. Moreover, T1 value
shortened the depths part intentionally. Moreover, by T2 calculation picture, T2 value
extended intentionally by pressure and T2 value extended intentionally also by
degeneration. Moreover, the significant fall of T2 value was accepted in the depths part. T1
value is so long that T1 value of moisture content is high with regards to the moisture
content of an organization. T1 value was shortened intentionally by degenerative and
pressure, and think that the fall of moisture content was accepted. In a degenerative
cartilage, the moisture fall of a depths part is especially remarkable, and it fell further by
pressure. T2 value is related to anisotropy and moisture content of collagen.T2 value was
rising by the degeneration of the cartilage and it went up sharply by pressure. The
anisotropy of collagen fiber falls by collagenase and it is thought that destruction of
structure has arisen by pressure.

By the above, in particular by internal structure change of a denerative cartilage, it is
effective to visualize T2 calculation image resulting from the anisotropy of collagen fiber,
the anisotropy of collagen fiber is strong in especially a depths part, and it has not
visualized by MR picture. The short method of imaging TE needs to be developed.
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Interaction Line Plot for depth
Effect: Category for depth
Error Bars: + 1 Standard Deviation(s)
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2 Layer dependent changes in the T1

relaxation time of the articular cartilage obtained
from weight bearing regions with the articular
surface. (mean value + standard deviation)
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Fig. 3 Layer dependent changes in the T1



relaxation time of the degenerative articular
cartilage obtained from weight bearing regions
with the articular surface. (mean value + standard
deviation)
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Fig. 4 Layer dependent changes in the T2
relaxation time of the articular cartilage obtained
from weight bearing regions with the articular
surface. (mean value + standard deviation)
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Fig. 5 Layer dependent changes in the T2
relaxation time of the degenerative articular
cartilage obtained from weight bearing regions
with the articular surface. (mean value + standard

deviation)

Fig. 6 (T B &6 0> PAET#KE 0 7 1 b o 50
spin echo Hif§4 /<9, FEAFEIRAE T, BIHfHE
TR\ Tt U C IR B SRR B LTz, faf BB RS
RIGE TOEZHREN S EETERTLTW
7o faf B CIXHRE VRGO B E R Ebh Y
TEL, #RE T B EOMABNIE AR A E#Th

27,

-#-—-'-.

ot ey
}b-& :

Fig. 6 Different appearance of the weight bearing
region of cartilage on the proton-weighted spin
echo MR image with the articular surface in a
direction perpendicular with the static magnetic
field.
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Fig. 7 Effects of external load of 0.1 MPa on the
T1 profiles from the bottom to the surface layer
of the articular cartilage obtained from weight
bearing regions. (mean value + standard
deviation)
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Fig. 8 Effects of external load of 0.1 MPa on the
T1 profiles from the bottom to the surface layer
of the degenerative articular cartilage obtained
from weight bearing regions. (mean value *
standard deviation)
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Fig. 9 Effects of external load of 0.1 MPa on the
T2 profiles from the bottom to the surface layer
of the articular cartilage obtained from weight
bearing regions. (mean value + standard
deviation)
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Interaction Line Plot for depth
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Fig. 10 Effects of external load of 0.1 MPa on the
T2 profiles from the bottom to the surface layer
of the degenerative articular cartilage obtained
from weight bearing regions. (mean value *
standard deviation)
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