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A Study on Deformity of Chub Mackerel

Saburoh S. Kusora, Teruo Mivazax: and Kenichi Kamrranr®

Fuculty of Fisheries, Mie University

Deformed chub mackerel (Scomber japonica) were caught at a ratio of about 10 9
of a catch in Ise-bay in summer and autumn [980. 22 deformed fish and 7 fish with
a normal shape were investigated with radiographs and histopathological technics.
The radiographs demonstrated spinal lordosis and kyphosis with vertebral deformity.
Histopathological study on the central nervous system of all deformed fish confirmed
massive infiltration of macrophages carring parasitic microorganisms which were
comma-shaped, measured 0.7~1.0 X 0.5 nm in size and unclassifiable, in the third
ventricle, fourth ventricle, optic lobe, medulla oblongata and spinal cord. The micro-
organisms obsearved were a few or absent in the central nervous system of normal
-shaped fish.

Based on the results, invasion of the unclassifiable microorganisms into the central

nervous system was thought to be a cause of spinal deformity of chub mackerel.
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Histochemical staining results of parasitic
nervous systemt,

micregorganisms in sentral
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Cristal violet
Dahlia violet
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Stamp

Tissue section

Gram positive
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violet

pink

violet
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dark violet
violet
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Table 2. Distribution of parasitic microorganisms in central nervous system

OpL Cer
Tec Tha vCc CC

No of Fish Men OlL MO 3Ven 4 Ven SC

Deformed | + + + - + - + + 4+ + +
2 + + + + + - + + +
3 + - + - + - - bt - -
4 - - - - - - + - - +
> + - + + -+ - + + -+ +
6 + - ++ + + - 4 + -+ ++ -
7 + + - + = + + + -
8 + - + + + - + + + -
9 + - ++ - + - + + -+ + -
10 -+ - -+ - - - + + + -
1 - + + + - - + + S
12 + - + -+ + - - + + R -
13 + - + A+ - + - + + + —
14 4+ + + + - - + ek o+ -
15 + -+ + - -+ - + - - + b+ + -
18 - - + - - - + + -+ -
19 - - + - - -
20 - - -+ - - - - - - -
Normal 1 - - - - - - - - — -
2 — — — — — _ —
3 + - - - - - + + -
4 - - -+ - - - - -
5 — —_ - — — — —
6 — — — — — — - — —
7 — — — — —

Microorganisms infection was confirmed with stamp from brain of deformed fish No. 16, 17,
21 and 22.

Men : Meninx, OIL : Olfactory lobe, OpL : Optic lobe, Tec: Tectum, Tha: Thalamus,

er : Cerebellum, VC: Valvula cerebelli, CC: Corpus cerebelli, MO : Medulla oblongata,

3 Ven : Third ventricle, 4 Ven : Fourth ventricle, SC ! Spinal cord.

— 1 no infection, -+ :a few, ---- :considerable number, ------ :extensive
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Explanation of plate |

. Chub mackerel with spinal deformity. Both fish exhibit lordosis at the trunk and

kyphosis at the tail.

. Radiograph of deformed fish. Both fish display lordosis at the trunk and kyphosis and

lordosis at the tail.

Abdominal vertebrae of the spine with lordosis. The disci intervertebrales has been
elongated at the neural side (arrow) and pressed shrunk at the hemal side. Each

centrum has been deformed at the middle. Giemsa, x20.

A high magnification view of parasitic microorganisms. They are found within macro-
phages. PAS, x1000
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Fig. 1.

Fig. 4.
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Explanation of plate J

Macrophages carrying parasitic microorganisms. Many macrophages carrying a lot of
microorganisms within the cytoplasm are accumulated. Some of them are degenerated.
PAS, x800.

. Third ventricle. Macrophages carrying parasitic microorganisms (M) appear in the

ventricle. T : Tectum, VC: Valvula cerebelli. PAS, X80

Fourth ventricle. Macrophages carrying parasitic microorganisms (M) attach with granu-
lation tissue (G) on the surface of medulla obrongata (MO) around the ventricle, in
which blood vessels are engorged with the blood. PAS, x100

Aqueduct of Sylvius and fourth ventricle. The agueduct (A) is full of macrophages
with parasitic microorganisms (M). Granulation tissue (G) is produced walling off
the macrophages in the fourth ventricle. MO : Medulla oblongata. PAS, X100
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Fig. 1.

Fig. 2.

Fig. 3.

Fig. 4.
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Explanation of plate I

Tectum. Macrophages carrying parasitc microorganisms (M) are accumulated in the
tectum. PAS, x 160,

Valvula cerebelli. Macrophages carrying parasitic microorganisms (M) infiltrate into
the valvula (VC). Giemsa, x160.

Meninx. Macrophages wtih parasites (M) are accumulated in the meninx beside ol-
factory lobe (0). PAS, x50.

Epicardium. Macrophages with parasites (M) appear in the epicardium of ventricle. PA
S, x 160,
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