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Studies on Nutritional Myopathy Syndrome in Cultured Fishes—1I.
Nutritional Myopathy in Cultured Yellowtail

Saburoh S. Kupora*, Norio FUNaHASHI*, Makoto ENDO**
and Teruo MIYAZAKI*

*Dep. Fish., Fac. Fish., Mie Univ., Edobashi, Tsu, Mie, Japan
**Dep. Fish., Fac. Agri., Miyazaki Univ., Funazuka-cho, Miyazaki, Japan

(Received July 12, 1980)

Nutritional myopathy occurred in yellowtail (Seriola quinqueradiata) reared with raw food
fish which were rancid during stock with a freezer in Amami Ooshima Island in the winter of 1973.
The diseased fish manifested extremely slender bodies and jelly-like muscles. The striated muscle
fibers histopathologically underwent various alterations; simple atrophy, clowdy swelling, vacuolar
degeneration, atrophy accompanying separation of a salcoplasmic mass and necrosis without an
invasion of microorganism, regeneration of muscle fibers and inflammatory responses. The altera-
tions of muscle fibers caused mascular atrophy and compensative production of the interstitial
adipose tissue. A lot of masses of macrophages phagocytizing ceroid were formed around arteriolae
in the adipose tissue. The muscular atrophy involved the red musculature in the mild case and
both the red and white musculature were atrophied in the advanced case. In both cases a lot of
masses composed of macrophages phagocytizing ceroid, lipoprotein, hemosiderin and melanin ap-

peared in the liver, the spleen and the renal hematopoietic tissue.
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Explanation of Figures

Fig. 1. Atrophy of white muscle fibers in a mild case. The central fiber maintains a normal size.
PTAH stain, x200.

Fig. 2. Clowdy swelling and vacuolar degeneration (arrow) of white muscle fibers in an advanc-
ed case. Azan stain, x200.

Fig. 3. Separation of the sarcoplasmic mass of red muscle fibers in a mild case. The altered
fibers are also atrophied. Azan stain, x320.

Fig. 4. A low-power view of the red musculature of a mild case. Muscle fibers are atrophied
accompanying separation of sarcoplasmic mass. The interstitial adipose tissue is slightly
produced. A mass of ceroid-laden macrophages is formed in the adipose tissue (arrow).
Azan stain, x50.

Fig. 5. A low-power view of the white musclature of the mild case. Muscle fibers are atrophied
and necrotized. The adipose tissue infiltrates in the atrophied region. Azan stain, x50.

Fig. 6. A low-power view of the red musculature of a advanced case. Atrophy of muscle fibers
becomes sever. The interstitial adipose tissue shows compensative production. Masses
of ceroid-laden macrophages increase in number in the adipose tissue (arrows). Azan
stain, X 32,

Fig. 7. A low-power view of the white nusculature of the advanced case. Most of muscle fibers
are atrophied and necrotized. The interstitial adipose tissue shows compensative pro-
duction. Azan stain, x32.

Fig. 8. A detail of a mass of macrophages phagocytizing ceroid and lipoprotein formed around
an arteriola in the interstitial adipose tissue in the red musculature of the advanced
case. Azan stain, x200.

Fig. 9. Hepatic-cells atrophy and the formation of a mass of macrophages phagocytizing ceroid,
lipoprotein and hemosiderin. Ziehl-Neelsen’s stain, X 200.

Fig. 10. The formation of masses of macrophages phagocytizing ceroid, lipoprotein, hemosiderin
and melanin in the spleen. PAS reaction, x200.

Fig. 11. The formation of a mass of macrophages phagocytizing ceroid, lipoprotein and melanin
in the renale hematopoietic tissue. H-E stain, X 200.
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