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Histological Study of Extracellular Matrix Influenced by Ice Crystal Formation in Fish
Tissue
- Simultaneous Observation of Ice Crystal Morphology and Extracellular Matrix by
Applying Immunohistochemical Staining-
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Department of Food Science and Technology, Faculty of Marine Science, Tokyo University
of Marine Science and Technology, (4-5-7, Konan, Minato-ku, Tokyo 108-8477)

Summary

The extracellular matrix (ECM) of frozen tissue has been histologically investigated by applying the
cryocoating method improved by Fink (1986) as well as the immunohistochemical staining. Sections of frozen
tuna tissue for light microscopy was obtained by the cryocoating method that consisted of coating the surface of
the precut tissues by a coating media and drying it until a coating film was formed. Additionally, an
immunohistochemical staining was attempted to stain the ECM in the section of tuna tissue prepared by the
cryocoating method. The target molecular of the immunohistochemical staining was laminin that is one of the
major proteins included in the ECM. As results, it was found that the cryocoating method could prepare the
sections with minimal alteration of the ice crystal shapes in frozen tuna as well as Kawamoto method. By using
the immunohistochemical staining combined with the cryocoating method, it was revealed that the ice crystals
caused damages not only on the cytoplasm but also on the ECM. Further, image analysis told us that the area ratio
of the ECM is decreased considerably from 4.8% to 1.0% during freezing, while the cytoplasm is less decreased
from 95.2% to 50.0%.

Key words: Freezing, Ice Crystal, Fish, Extracellular matrix, Immunohistochemical staining
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Tabel 1 The composition of coating solutions

Examples of Fink’s coating solution'®

) Nail enamel

polymer Poly(methyl methacrylate)

Poly(methacrylonitrile)

Alkyl acrylate copolymer
Nitrocellulose

solvent Methyl formiate

Methylene chloride

Ethyl acetate
Butyl acetate
Isopropanol

plasticizer -

Acetyl tributyl citrate
Sucrose benzoate

colorant -

Violet No.201
Yellow No.204
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Fig. 4 The mechanism of the immunohistochemical

staining targeting laminin.
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Fig. 5 Transverse sections of quardriceps in frozen tuna tissue stained with H-E staining. A,C,E: the cryocoating
method, B,D,F: Kawamoto method. A,B and C,D are from same sample respectively. E,F are the zoom out image
of C,D. Bar,100pm.
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Fig. 7 Binarized images of Fig.6. A: corresponds to Fig6-B, B and C: corresponds to Fig.6-C.

Table 2 The area ratio obtained from image analysis

Constituent of fish tissue Fresh Frozen
Cytoplasm 95.2 % 50.0 %

ECM 4.8 % 1.0 %

Ice crystal 49.0 %
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