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ABSTRACT

Laboratory experiments showed that the entrance and accumulation
of pollutants in the fish flesh is very high compared with  the
non-toxic elements. However, the maximum content of pollutants
is in the internal organs,e.g. kidney, gills and liver. The intrance
and accumulation of inorganic pollutants, e.g. Hg is higher when
the euryhaline fish inhabits polluted fresh water, while its content
of DDT (organic pollutants) is more when it survives in polluted
saline water. : ‘

INTRODUCTION

raganovl mentioned that from 48 elements well investigated in sea
er, the water organisms use and control about half of these elements.
me elements are used only in very low concentrations. Others e.g. Hg

ants) are completely not needed by water organisms. Portmann
=d that there is a direct proportionality between the pollutants
centration in water environment and their content in aquatic organisms.
and Armstrong3 mentioned that there also appeared to be more variable
itive relation between mercury concentration and fish condition "fatness".
w= repoeted that there is a direct correlation between the fatness of
an or tissue and its content of DDT.

s study is a trial to estimate the main difference in entrance and
nulation of toxic and non toxic elements through the body of Tilapia
Gerv living in fresh or saline water.

MATERIAL and METHODS

boratory experiments were carried out by using labelled calcium (45Ca
), labelled iron (35Fe Cl3), labelled mercury (403Hg Cly), and labelled

n DDT (14C DDT dissolved in acetone). Two aquaria were used for

y isotope, one for saline water 30 %o and the other for fresh water.
*h aquarium contained fifty liters water and fifteen euryhaline Tilapia
of similar size captured-from Lake Qarun where the water salinity
bout 30 %°. After fish were acclimatized in water aquaria, an equal
t of the radioactive elements was added. The experiment continued



for about 40 days. At the end of the experiment, the length and weight
of every fish was recorded. Its liver, kidney, gills, gonads, caudal fin (as
representative of the skin), empty intestine and intestinal content were
removed, weighed and their activities were measured as..impulses/minute.
One gram of the fish flesh was cut and its activity was measured also.
The concentration of the radioactive element in water aquaria was measured
at beginning and end of the experiment as impulses/minute/ml water.

The weight of fish flesh was considered as half of the total t"ish weight,
and the area of covering skin is equal to 7.5 area of caudal fin, Iarjabak®.

The aquaria were slowly aerated, and the water temperature was .28
+ 3°C (no artificial heaters were used). The fishes were not fed during
the experiments.

RESULTS AND DISCUSSION

The percentages of 45Casor 95Fe (non toxic elements) accumulated
in different organs and tissues of Tilapia zillii living in fresh water was
nearly similar to that living in saline water. The maximum percentages
of 45Ca or 95Fe accumulation, was in the covering skin or intestinal content
respectively, i.e. niore than 75% of 45Ca content in Tilapia zillii living
in fresh or saline water was accumulated in its covering skin, and about
50% of 99Fe content was in its intestinal content. The fish flesh contained
about 10% of 45Ca and 2.5% of 55Fe content in the fish. The internal
organs, e.g. gills, liver and kidney contained low percentages of 45Ca
or Y?Fe. However, the liver contained considerable amount of 99Fe, fig.
1.

The percentages of 203Hg content or 14C DDT content (inorganic and
organic pollutants, respectively) in different organs and tissues of Tilapia
zillii living in fresh water was nearly similar to that living in saline water.
The percentage of the accumulated 203Hg or 14C DDT in fish flesh was
considerably high. Thus, about 25% of 2 3Hg or 14C DDT content in T.
zillii living"in fresh or saline water was accumulated in its flesh. The flesh
content of 203Hg or 14C DDT was nearly equal to that accumulated in
the covering skin.-The percentages of 203Hg‘ or 14C DDT contents in the
internal organs, e.g. gills, Kidney and liver was comparatively high, fig.
1, table 1.

The percentage of 45Cq . 14C DDT and o some extent 99Fe contents
in the gills and skin of T. zillii living in fresh water were higher than that
living in saline water and the opposite occurred in the case of 203Hg,
fig. 1, table 1. Karzenkinb proved that the main routes for entrance for
elements ‘and compounds present in aquatic environment .into the fish
are the gills and skin mainly caudal fin. As a result of gill and skin activity,
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Fig. 1. Distribution of 45ca, 55Fe, 20349 and 14¢ ppt
in different organs and tissues of T. zillii
Tiving in fresh or saHne_ water(30%°).

wount of 45Ca, 203Hg, and 5%Fe contents in T. zillii livin, m fresh
were higher than that living in saline water; while the 4c pDT
t in T. zillii living in fresh water was lower than that living in
water, table 1.

high content of 45Ca or 99Fe in the gills and covering skin of Tilapia
hvmg in fresh water was accompanied by high content of these
ments in its body. On the other hand, the high content of 03Hg or
"DDT in the gllls and covering skin was met with low content of these

substances in the body of Tilapia zillii, table 1, i.e. the high content
: r 95Fe (non toxic elements) in gills and skin may reflect high
) thl’l rate of 45Ca or 99Fe, while the accumulation of 203Hg or
DDT in the gills and covering skin probably means resistance of these
s for entrance of 203Hg or 14C DDT (pollutants) into the fish body.

*h results may indicate that the fish selects and absorbs the non toxic
ents by its gills and skin. Love! postulated that the fish is not
etely dependent for its nourishment on food taken by mouth. Few
es, mostly inorganic, are absorbed directly from the surrounding
presumably by the way of the gills. On the other hand, the pollutants
he acterlstlc by their adsorption and permeability through the living
s (Goldberg®). The comparatively low content of 203Hg in Tilapia
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living in saline water is due to resistance of its gills and skin for

e (to some extent) of 203Hg, while Tllaf)la zillii living in fresh
resisted to certian extent the entrance of 14C DDT and so its body
nt of 14C DDT comparatively low, table 1.

eneral, Tilapia zillii living in fresh water exhausted more 45Ca,
and 203Hg (elements) than that living in saline water, table 1. The
t of 45Ca in fresh water decreased by about 20 % (from 426 to
pulses/minute/ml water) and only 8% in the saline water (from
© 401 impulses/minute/ml water). In the case of 99Fe, the start
tration was about 16 impulses/minute/ml fresh or saline water.
ecreased to 11 impulses/minute/ml saline water and 9
/mmute/ml fresh water at the end of the experiment. The
tration of 203Hg was about 77 impulses/minute/ml for both fresh
ne water and it dropped to 2 impulses/minute/ml water in the two
by the end of the experlment On the other side, Tllapla zillii
in fresh water exhausted less 14C DDT than that living in saline
table 1. The start concentration was about 10 impulses/minute/ml
h fresh and saline water. It dropped respectively to 7 and 4
s/minute/ml water at the end of the experiment. The fishes in
ine water aquarium were unhealthy and their mortality were high,
these inhabiting fresh water appeared still healthy.

previous phenomena may be cleared by the fact that the fish living
A water absorbs more elements and ions to avoid hypotonism, while
ing in saline water swallows much sea water and eliminates elements
s to avoid hypertonism (Black?).
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