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Study on the effects of industrial waste and chemicals upon the fish.
(On the determination of their effects by the paper electrophoretic

method of serum)
Masaru FUJIYA and Shiro CHIKUNI

Though fhe studeies of this field had been reported by many people, most of them were concerned
with the lethal dose or minimum active dose for fish. They had discuss:d the ecological factor
more in detail, but there were few treatise on physiological one. Physiological approach would
be necessary for the investigation of their effects upon the aquatic animals. We attempted to
take the paper electrophoretic method of serum as the onz of physiological method in this field.

In recert years, paper electrophoretic method had developad in the medical science, especially
in clinical medicine, and was also applied to the physiological chemistry of fisheries investigat-
ijon. ' The present method was almost the same as the on® usvally taken in the medical study,
but some parts of them were modified suitably for cur case. The veronal buffer solution(pH=8.6
4=0.05) and B.P.B. acetic acid solution were used on the elcctrolysis solution and the dyeing
solution, and the serum was made of the blood collected from ampitaled anal part of a fish. As
the blood, left alone on a glass dish, was divided into two parts, the serum was centrifuged to
reseparate from the clot completely. A pipette of the- serum (0.02 ml ) was put on the paper
and electric current of 0.5 mA. /cm. width of the paper was given for 5 hrs.. The electrophor-
etic patterns on the paper thus taken and the curves representing them were shown in figure.
From them we could say:--

1) The concentrations (dosages) of acid and alkaline which had affected upon the paper elec-
trophoretic patterns and hurt of the gill tissues were almost equal.

2) The pattern for suffocated fish differed from the one for normal fish.

3) We could find some differences between.the patterns for normal fish and for fish in malnu-
trition. ’

4) ‘The fish affected by pulp mill waste could be discriminated from the normal one experim-
entally and also there was a notable difference between the pattern for normal fish and that

obtained for the fish sustained in the sea for 12 hrs. under the: influence of waste from pulp

mill factory.

* YRR K EEDTIE T SRR 695
— 4 —



5) By this method, the physiological effective dose of pulp mill waste for fish was estimated
to be a concentration of as'low. as 30—50 fm‘g’/L in C.0:D. value. .

6) Therefore in our estimations, the effect of the wastes upon the fish should not be ignor-
ed, even if their concentration in sea Wafér* might be as low as the one which had not been

noticed practically.
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Fig. 1. The station set the crawls to sustain
the fish in our first investigation
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Fig. 2. The station set the crawls to sust-
aind the fish in our second investigatior.
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the control, as it had not been influe-
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Fig. 3—8. Fig 4~6
The paper electrophoretic curve of Carp- The paper electrophoretic curve of carp
* which was cultured in. various conditions. cultured in Alkaline solution (NaOID).
Fig. 3. Fig. 4. Cultured in 40ppm solution.

The paper electrophoretic curve of Carp

in normal condition.

Fig. 5. Cultured in 60ppm solution.
Fig. 6. Cultured in 90ppm solution.



Fig. 5. ‘ Fig. 6.

Fig. 7. . Fig. 8.

Fig. 7. Fig. 8.
The paper electrophoretic curve of carp The electrophoretic curve of carp in
cultured in acid solution (H,SO,:20ppm). malnutrition.
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Plate.

1.

Plate T ~V.
The comparision of paper electrophoretic
pattern of serum.

Plate T.
The paper electrophoretic pattern of
“MADAI”.

1: Normal fish.
2: The fish suffocated in the dead water.
3: Ditto.
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Plate.

Plate T~V
The paper electrophoretic pattern o6f fish
sustained in the sea under influenced of the
pulp mill waste in our first 1nvest1gat10n
Plate II.
The pattern of “MADAI”.
: Normal fish.
: The fish sustained at st.
The fish sustained at st.
: The fish sustained at st.
The fish susiained at st.
: The fish sustained at st.
The fish sustained at st.
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. Plate. TI.

Plate TIf.
The pattern of “AINAME".
1: The fish sustained at st.
2: The fish snstained at st.
3: The fish sustained at st.
4: The fish sustained at st.
5: The fish sustained at st.
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Plate. NW.

Plate V.
The pattern of “KYUSEN"

1: The fish sustained at st.

2: The fish sustained at st.

3: The fish sustained at st.

4: The fish sustained at st.

5: The fish snstained at st.

6: The fish sustained at st.
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Plate. V.

Plate. V.
The paper electrophoretic pattern of fish
sustained in the sea under influenced of the

pulp mill waste in our second investigation.
The pattern of “KURQODAI".

The fish sustained at st.. 1.
The fish sustained at st. 2.
The fish sustained at st. 3.
The fish sustained at st. 4.
The fish sustained at st. 5.
The fish sustained at st. 6.
The fish sustained at st. 7. (Control)
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