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Studies on Nutritional Myopathy Syndrome in Cultured Fishes-V
Sekokeosis in the Carp fed on Rancid Pupae of the Silk-worm

Teruo Mivazakl and Saburch S. Xusora

Faculty of Fisheries, Mie University

A long-period administration of rancid pupae of the silk-worm caused the carp
(Cyprinus carpio) sekokeosis (sekoke means in Japanese extensive atrophy of the
back). The carp displayed extensive thinness of the back after feeding for a seven
month period and underwent a moribund condition accompanying the thin body after
twelve months, Diseased fish histopathologically exhibited myopathy of the systemic
skeletal musculature, ceroid and hemosiderin deposition and chronic nephritis which
was extensive especially in moribund cases. The myopathy was characterized by
various kinds of alterations of muscle fibers and in the moribund cases, most of the
muscle fibers were lost, accompanying a compensative production of fibrous tissue.
Ceroid and hemosiderin were deposited within macrophages accumulating in the altered
musculature, the spleen, the renal hematopoietic tissue and around pancreatic acini.
The deposition became more extensive in the moribund cases. Chronic nephritis was
characterized by glomerulitis, nephroses and productions of connective and adipose
tissues accompanying loss of the hematopoietic tissue, But extensive alterations
were not observed in Langerhans’ islets, the nervous system and blood vessels.

Based on histopathological findings, the sekokeosis was represented by the systemic
myopathy due to nutritional deficiency and toxicant affection.

Keywords: carp, rancid pupae of silk-worm, nutritional myopathy, ceroidosis,

chronic nephritis
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Fig. 1.

Fig, 2.

Fig, 3.

Fig, 4.

WG - =

Explanation of Plate 1

A carp undergoing sekokeosis after feeding on rancid pupae of the silk-worm for
about twelve months, The fish has the thin body accompanying the markedly

atrophied back and slight exophthalmos.

A cross section of the back of a fish undergoing sekokeosis after feeding for seven
months and being in an advanced stage of the disease. The lateral white musculature
exhibits extensive myopathy symmetrically. All myomeres of the white musculature
exhibit diffuse alterations of muscle fibers. The red musculature shows not so much

extensive damage. Azan stain, x 10

A longitudinal section of the lateral white musculature of the advanced case, All
muscle fibers undergo simple atrophy, splitting, hyalinization and necrosis. Necrotized
fibers are invaded by macrophages. The interstitial connective tissue initiates a
compensative production. Azan stain, X 160

A detail of the white musculature of an advanced case. Most of the muscle fibers
exhibit simple atrophy, splitting and necrosis. One fiber maintains a normal-like
figure. Atrophic fibers are separated from the sarcolemma. Strongly atrophied fibers
exhibit central nucleation, A necrotized fiber is invaded by macrophages, The

interstitial tissue initiates a production. Bodian stain, X200
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Fig. 1.

Fig. 2.

Fig. 3.

Fig. 4,

Fig. 5.

Explanation of Plate II

A longutudinal section of the back of a moribund fish after twelve months feeding.
In the lateral white musculature, most of the muscle fibers are lost and small numbers
of tiny fibers survived. A compensative production of fibrous tissue is extensive,
Small round cells and ceroid-laden macrophages are accumulated around the vessels.

Ceroid-laden macrophages infiltrate into the interstitial tissue. Azan stain, X200

A deril of the same musculature. Tiny muscle fibere are intensively atrophied and
are progressing to disappearance. Some tiny fibers undergo necrosis. A compe-
nsative production of fibrous tissue and infiltration of ceroid-laden macrphages are

extensive, Azan stain, X320

A spinal ganglion of a moribund fish. Small round cells increase in number within
the ganglion. There is no remarkable alteration of nerve cells and nerve fibesr,

Azan stain, %320

Spleen of the moribund fish, Cerold and hemosiderin-laden macrophages accumulate
around the pulpic veins in the spleen and around the pancreatic acini going into the
spleen, The macrophages tend to accumulate around the blood vessels within the
pancreas. Extensive accumulation of the macrophages causes acinar cells marked

pressure atrophy. Sudan Black B stain, x200

A small Langerhans’ islet of a moribund fish, B-cells have much, AldehydeFuchsin
positive granules within cytoplasms. B-cells and other islet cells exhibit no alteration.
Aldehyde Fuchsin stain, X 320
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Fig. 1.

Fig, 2.

Fig. 3.

Fig. 4,

Fig. 5.
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Explanation of Plate III

A large Langerhans’ islet of a moribund fish. All B-cells have considerable numbers
of Aldehyde Fuchsin positive granules within cytoplasms, There is no obvious

alteration of B-cells and other islet cells. Aldehyde Fuchsin stain, X320

A low-power view of the kidney of a moribund fish. Most of the nephrons and
hematopoietic cells are lost and replaced with connective tissue produced markedly
and containing large numbers of ceroid-laden macrophages. Renal corpuscles exhibit
some kind of glomerulitis. Renal tubules exhibit formation of cast and lipopigment
deposition within the epithelial cells. Ceroid, cast and lipopigment are positive with
Aldehyde Fuchsin stain. Aldehyde Fuchsin stain, %20, Details of histological

changes of the kidney are illustrated with the following figures.

Nephroses, A glomerulus is in the procoss of destruction. Renal tubules produce
PAS positive cast containing separated cells within the lumen. The tubules are
markedly dilated, accompanying pressure atrophy and necrosis of the epithelial cells.

The hematopoietic tissue is replaced with connective tissue, H-E stain, %200

Glomerulitis,  Glomerular capillary is markedly dilated, accompanying partial
destruction of the mesangium. The basal membrane of the capsule becomes thickened.
PAS reaction, %320

Glomerulitis. A glomerulus exhibits diffuseed ematous dissociation of the mesangium,
accompanying moderate production of the tissue. A number of loops are invaded
with the produced mesangium and the remaining loops are engorged with blood.
The capsular epithelium is flattened. Moderate fibrosis occurrs around the capsule.
H-E stain, %320
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Explanation of Plate IV

Glomerulitis. This glomerulus undergoes diffuse glomerulosclerosis characterized
by a extensive production of the mesangium. Numkbers of loops are involved
with the mesangium production. Fibrosis is extonsive at the vascular pole of the

corpuscle, H-E stain, x320

Glomerulitis, This glomerulus exhibits diffuse glomerulosclerosis. This corpuscle
has a thickened basal membrane of the capsule and extensive fibrosis around the

capsule. PAS reaction, X320

Glomerulitis. T'wo corpuscles undergo hyalinization due to deposition of a hyalin
substance within the glomeruli, The hyalin substance is stained; red with Eosin,
Congo Red and Azan, brown with Van Gleson, pink with PAS and no metachromagia

with Methyl Violet. Congo Red stain, X320

Nephrosis. Renal epithelial cells show a extensive deposition of ceroid and gluco-
lipoprotein within the cytoplasm. Markedly damaged cells are separated into the
lumen and are necrotized. A production of connective tissue is extensive within the

hematopoietic tissue. Sudan Black B stain, x 160

Nephrosis. Some tubules have cast within the dilated lumen accompanying epithelial
atrophy. Other tubules exhibit marked dilatation. One tubule has swollen epithelial

cells due to deposition of fine granules of gluco-lipoprotein. H-E stain, %200
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