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Preliminary Note on the Muscular Tissue of the Fish,
Taius tumifrons, Frozen by Various Methods.
By
Hiroshi KOBAYASHI and Syohei NISHIKAWA

The difference of histological features of lateral muscle of the fish frozen by
various methods were studied. The size of ice crystal grown in muscular tissue
varies with freezing method. To put in descending order of size of ice crystal
grown in the tissue we have : (a) air-freezing, (b) sharp-freezing, and (¢) Gitesen's
freezing method. But from view-point of number of ice crystals per unit space the
above order is just reversed. Sections cut by mxcro ome and mounted on slide glass
in the refrigerated chamber showed a number of gaps in the tissue left by thawing
of ice crystals. On the basis of these relics of outlines of ice crystals, relationship
between size and number of ice crystals was obtained as plotted in Fig. 1. Ice
crystals were mostly found in interspaces of muscle fibers or between muscle
fiber and perimysium, but sometimes within muscle fiber as was the case with
productions by Ottesen’s method. Transverse section clearly revealed deformation of
muscular elements due to ice crystals ; otherwise rather clear-cut polygonal outline
of muscle fiber showed much shrinkage or distortion. Disintegration of connective
tissue was so evident as to cause crevices in the object. Paraffin sectioning
augmented damage inflicted by refrigeration, viz., air-frozen fish muscle when
examined by paraffin sectioning was found made up by very loosely set muscle
fibers. Undoubtedly the muscle yielded to very strong mechanical impulse when
frozen in air freezing method. Phase-contrast microscope brought about delicate
changes imposed by freezing within muscle fiber. Thus myofibrils and transverse
striations faded into obscurity and bundles of myofibrils were disordered in their

arrangement when subjected to air-freezing and sharp-freezing method. But such
was not the case with the material treated with Ottesen’s method. Moreover, this

method kept flown-out sarcoplasma through rupture of sarcolemma at the least, so
that still remaining "drip” in muscular tissue was stained most brightly pinkish
of all frozen sample. All this revealed that Ottesen’s method keeps histological
features of muscle nearest to those to be found in alive fish. No comment is

needed of supremacy of this treatment over the other techniques of refrigeration.
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Plate 1.

Fig. 4.

Fig. 5.

Fig. 6.

Explanation of plate

Showing ice crystals produced in frozen muscle tissue of the
snapper, refrigerated ay Ottesen’s freezing method. x150.
lbid., refrigerated by sharp freezing method. x 150.
Ibid., refrigerated by air freezing method. x 150. .

Showing empty cavities produced by thawing of the ice crystals

of frozen tissue, refrigerated by Ottesen’s method. x200.
Ibid., refrigerated by sharp freezing method. x200.
Ibid., refrigerated by air freezing method. . x200.
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Plate Il.

Fig. 9. Fig. 12,

Explanation of plate

Fig. 7. Showing transverse section of muscle fiber of fresh fish. x 600.

Fig. 8. Showing transverse section of muscle fiber of the fish,
refrigerated by Ottesen’s freezing method. x 600.

Fig. 9. Ibid., refrigerated by air freezing method. x&0Q0.

Fig. 10. Showing longitudinal section of muscle fiber of the fish,
refrigerated by Ottesen’s freezing method. x300.

Fig. 11. Ibid., refrigerated by sharp freezing method. % 300.

Fig. 12. Ibid., refrigerated by air freezing method. x 300.
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