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Table 1. Some hematological parameters of Tilapia, exposed to
dilution of the waste from the Fukuyama plant of the
Nihon Kayaku K. K. for 6 months.

Hematological Control Treated
parameters

Hemoglobin g/dl 5.3 1.3
Hematocrit % 24.0 6.5
Erythrocyte count

(million/mm3) 1.1 0.67
MCv (3 183 97
MCH rr 41 19

MCHC 9% 22 20
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Fig. 1. Volume frequency distributions of blood cells of Tilapia mossambica, based on analyses of
Colter Counter data.

[ @ : the control fish

X % : the fish exposed for 6 months to “standard solution” of the waste from

the chemical plant of Nihon Kayaku K.K.
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Fig. 4

Serious hemosiderosis in the spleen of Acanthogobius flavimanus from the Higashi-okawa

(prussian blue stain, x100).

Small amount of hemosiderin deposited in the spleen of Acanthogobius flavimanus from the
Nishi-okawa (prussian blue stain, x100).

Accumulation of fat in the hepatopancreas of Acanthogbius flavimanus from the Higashi-
okawa (Sudan black B stain, x400).

Gill filaments of Acanthogobius flavimanus from the Higashi-okawa. Note some damages at
the basement lamina (H & E stain, x100).
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6.

9.

Normal spleen of Tilapia mossambica. Note a weak deposition of hemosiderin even in the
normal spleen. (prussian blue stain, x100).

Far advanced hemosiderosis in the spleen of Tilapia mossambica exposed for 6 months to the
«standard solution” of the waste from the chemical plant of Nihon Kayaku K.K. (prussian
blue stain, x100).

Noticeable hemosiderosis in the spleen of Tilapia mossambica for one month to the “standard
solution”. (prussian blue stain, x100).

Moderate deposition of hemosiderin in the spleen of Tilapia mossambica exposed for one
month to 1.5-fold dilution of the “standard solution”. (prussian blue stain, x100).



FUBIC LS 1 MUMBRAE & oy 13k & OB B2 215

Fig. 10.
Fig. 11.
Fig. 12,

Moderate deposition of hemosiderin in the spleen of Tilat a mossambica exposed for one
month to 3-fold dilution of the “standard solution”.  Note the deposition at almost the
same degree as that in Fig. 9. (prussian blue stain, x1.0).

Epithelium detouched from the gill lamellae of Tilap:a mossambica exposed for one month
to the “standard solution”. (H & E stain, x100).

Gill lamellae swelled up with erythrocytes in Tilapia mossambica exposed for 6 months to
the “standard solution”. (H & E stain) : a x400, b x100
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Fig. 15
Remarkable accumulation of fat in the hepatopancreas of Tilapia mossambica exposed for 6
months to the “standard solution”. (Sudan black B stain, % 400).

Many clusters of erythrocytes among hepatic cell cords in the hepatopancreas of Tilapia
mossambica died in the phenol solution of acute toxic concentration, 50 ppm. (H & E stain,
x100).

Hemorrhage at the hepatic portions in the hepatopancreas of Tilapia mossambica which died
in a phenol solution of acute toxic concentration, 50 ppm. (H & E stain, x100).
Noticeable hemosiderosis in the spleen of Tilapia mossambica exposed for one month to the
phenol solution of chronic toxic concentration, 2ppm. (prussian blue stain, x100).
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SUMMARY

1. Histological examinations were made on the common gobbies, Acanthogobius flavimanus, collected
in the period from November of 1972 to December of 1973, from two rivers, the Higashi-okawa and
the Nishi-okawa. Both the rivers flow, at Kure City, Hiroshima Prefecture, into the Hiro Bay adjoining
the Aki-nada in the Seto Inland Sea. The Higashi-okawa was expected to be severely polluted by the
waste from big chemical plants built along its banks, whereas the Nishi-okawa was not.

The results of the examinations were as follows;

A manifest hemosiderosis was observed in the spleens of all specimens from the Higashi-okawa but
no such symptom was found in those from the Nishi-okawa. These results suggested some relation
between the hemosiderosis in the spleens of fishes and a pollution caused by waste from chemical plant.
2. A series of experiments on a laboratory scale were carried out on Tilapia mossambica, a euryhaline
species easier to handle in a laboratory than the goby, for the purpose of verifying the above
suggested relation of the hemosiderosis in the spleens of fishes to chemical pollution.

The results were as follows;

a) A hemosiderosis was observed markedly in the spleens of the animals which had been exposed
for only one month to dilutions of the waste from the Fukuyama plant of the Nihon Kayaku K.K.
though the animals could keep their vital and spawning functions at normal level for more than six
months in these dilutions: The degree of development of hemosiderosis appeared to depend upon
concentration of waste in the dilutions. A hematological examination on the animals which showed
hemosiderosis in the spleens revealed a hypochromic and microcytic anemia.

In the case of sudden death within 20 hours or so of exposure to dilutions of higher concentrations
of waste, no hemosiderosis was found in the spleens of the animals, but other types of histopathological
symptoms were noticed.

b) Phenol, one of the principal components of the waste from the Fukuyama plant of the Nihon
Kayaku K.K. was found to be the causing factor of the hemosiderosis in the spleen of the animal;
when exposed to a phenol solution with a chronic toxic level of concentration (2 ppm), the animal
showed a manifest hemosiderosis in the spleen. However, at higher concentration above the acute toxic
level (50 ppm), the exposure of the animals to phenol solution did not result in the hemosiderosis in
the spleen but in other types of histopathological symptoms.

In conclusion, it should be emphasized that in the spleen of fishes exposed to waste from chemical
plants, hemosiderosis will develop as a result of chronic hemolytic anemias even though the fishes
themselves do not show any apparent abnormality, also that phenol can be one of the causes of such

hemosiderosis.



