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Abstract: Cadmium and lead are non-essential and toxic metals which are distributed and released into the aquatic
environment by industrial sources such as mining, refining of ores (Handy, 1994), plating process, the use of
phosphate fertilizers and gasoline containing lead that leaks from fishery boats). Also, heavy metals (include Cd and
Pb) enter the aquatic environment naturally from the rocks and soils directly exposed to surface water. These two
metals (Cd and Pb) are concentrated from the water and sediments to the different parts of aquatic organisms
including fish especially those exposed to the water. So, fish might prove a better media than water for detecting
heavy metals contamination of freshwater ecosystem Because many fishes stay in rather confined regions of the
river, they will suffer by one way or another if this aquatic system is contaminated by toxic substances, the fish will
take those toxic substances through gills and skin and also orally with food.
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Introduction: al., 1985; Mohamed et al., 1990; Amal, 1993; Khallaf
Pollution of river (water, sediment and fish) by etal., 1994; Feshwi, 1994; Zaky, 1995).
Cd and Pb and other heavy metals has attracted The High Dam Lake (Nasser lake) (Figure 1),
attention for a considerable time. Cd and Pb in fish and which is one of the largest man made lakes in the
shell fish has been studied (Kuroshima, 1987; world, is the reservoir created as a result of the
Kareleeson-Norrgent et al., 1985; Mohamed, 1990; construction of High Dam in the south of Egypt.
Handy, 1994; Zaky, 1995).
The use of Tilapia as a bio-assay organism for e il i

sensitivity to toxic effects may be appropriate relative
for scale formation (Patin, 1984). Marine bivalves are
often used as biological indicators for monitoring
marine pollution with trace elements (Ishii et al.,
1985). Cadmium, chromium and lead were studied in

aquatic organisms in which the levels of these metals ) *wvzg
differs from one organism to another (Medina, 1986). T _\fﬂ"*
Cadmium and lead were determined in different I BTN
parts of fish. Cadmium levels in various tissues of fish i 1A
(kidney, gill, hepatopancreas) show the highest level iz ;JE“ X 2

in kidney than gill (Ikeda et al., 1986). Cadmium is [
observed to be present in higher concentration than Pb
in muscle and liver of some marine invertebrates (Ishii
et al., 1985). Studies of the accumulation and

-
Kalabsha

distribution of Cd in fish have shown that gill is one of * Refrence s

the primary target organs of fish (Kumada et al, ‘ W Sl shen, o

1980). Cadmium accumulation in Girella Punctuate ] - - —

during a long term exposure shows that a large amount Figure 1. Map showing the sampling location in Khor

of Cd was accumulated in the livers and kidneys, Kalabsha at High Dam Lake.

followed by lesser amount in gills and intestines ] )

(Kuroshima, 1987). Concentration of Cd, Cu, Ag and ~There are no studies about the pollution of the

Zn in fish liver increased in the agricultural areas in High Dam Lake fish (Tillapia nilotica) with Cd and

the River Basin, U.S.A. (Heing et al., 1997). Pb. So this study was conducted to assess the Cd and
Several studies has been carried out in fish Pb pollution in the fish and to detect the Lake water

pollution by Cd and Pb in Egypt especially those pollution t_hrough fche accumulation of fish scales and

(Tilapia nilotica) fish of the River Nile (Awadalla et the other tissues with Cd and Pb.

123


mailto:Dr_mona_zaki@yahoo.co.uk
http://www.sciencepub.net/report
http://www.dx.doi.org/10.7537/marsroj110119.09

Report and Opinion 2019;11(1)

http://www.sciencepub.net/report

The present study is a part of a comprehensive
program planned for environmental studies and
assessments of trace and toxic elements in the
ecosystem of the High Dam Lake. This study included
water, fish, sediment and mud, as well as medicinal
plants, wild plants, crops, soil and milk of some
animals in the area near.

The input of heavy metals into the environment,
whether terrestrial or aquatic, represents an important
chapter in environmental pollution. Lead has been
delineated as a hazard to public health, both from
respiration and from ingestion, by the US
Environmental Protection Agency (Engel et al., 1971).
Except in aquatic environments, lead is rarely
encountered in the ionic form. Somewhat less than
10~ of ingested lead is absorbed from the intestinal
tract by man. About 90 ~ of the human body pool of
lead is found in the skeleton, although all the organs
contain some.

The fact that deleterious effects are known for
man as well as for other organisms (Smith, 1970;
Engel et al., 1971; Biesinger & Christensen, 1972)
makes it essential that biological investigations take
into consideration the protection of both man and his
environment. In view of this necessity, experimental
studies with lead assumed a twofold purpose. The first
was to learn about its accumulation and distribution in
an edible fish; the second was to see if a change in
water pH significantly altered lead accumulation.
Theoretical calculations of free Pb ++ in water with a
mineral composition similar to that of Lake Maggiore,
ignoring the effect of organic ligands, show that it is
about 13 times higher at pH 6.0 than at pH 7.5
(Baudouin & Scoppa, 1974). In addition, the tendency
of ionic lead to be more abundant at low pHs in
natural water has been reported by Davies & Everhart
(1973), Moore (1973) and Smith (1973). Therefore, an
increase in the concentration factors for lead at pH 6.0
would indicate that lead in the ionic state (as Pb + +)
enhances the ability of fish to concentrate it from
water. The fact that PbHCO 3 +, another ionic form, is
also involved cannot be ignored since it follows the
same theoretical distribution as Pb *+ (Baudouin &
Scoppa, 1974).

The National Contaminant Biomonitoring
Program (NCBP) is maintained by the U.S. Fish and
Wildlife Service (FWS) to document temporal and
geographic trends in concentrations of persistent
environmental contaminants that may threaten fish and
wildlife. The NCBP also provides information on the
success of regulatory actions intended to reduce
environmental concentrations of toxic materials. The
NCBP originated in 1967 as the FWS segment of the
National Pesticide Monitoring Program, a multi-
agency monitoring effort by the member agencies of
the Federal Committee on Pest Control (Johnson et af.
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1967). During 1967-84, FWS has periodically
determined concentrations of potentially toxic
elements and selected organochlorine chemicals in
samples of fish and wildlife collected from nationwide
networks of stations. The results for organochlorine
chemical residues and elemental contaminants in
freshwater fish collected in 1967-81 have already been
reported (Henderson et al. 1969, 1971, 1972; Lowe et
al. 1985; May and McKinney 1981; Schmitt et al.
1981, 1983, 1985; Walsh et al. 1977). Analytical
results are presented here for concentrations of
arsenic, cadmium, copper, lead, mercury, selenium
and zinc in freshwater fish collected in 1984 and early
1985 (here termed 1984), and temporal and
geographic trends are evaluated by comparison with
earlier findings.

Common carp (Cyprinus carpio L.), rainbow
trout (Oncorhynchus mykiss Walbaum), and Siberian
surgeon (Acipenser baeri Brandt) are cosmopolitan
species found as native or introduced species in rivers
of Europe, North America, and Northern Asia. The
aquatic environment is characterized by marked
temporal and spatial heterogeneity in the oxygen
content due to water features such as temperature,
salinity, and flows [. LUSHCHAK V. I,
BAGNYUKOVA T. V. 2005, 2006, ]. Therefore,
aquatic organisms are exposed to oxygen levels with
daily and seasonal variation.

Various metals can be introduced to the natural
environment through human activity.

These metals pollute aquatic and terrestrial
ecosystems, adversely affecting the environment and
inhabiting organisms.

High concentrations of metals in fish tissues can
lead to redox reactions, generating free radicals,
especially reactive oxygen species (ROS), e.g. singlet
oxygen; superoxides; peroxides; hydroxyl radical; and
hypochlorous acid [DAUTREMEPUITS C., et al,
2002]. These highly reactive compounds, molecules,
or ions formed by the incomplete one-electron
reduction of oxygen, may induce alterations and
change some physiological responses of fish [PARIS-
PALACIOS S., et al 2000, VARANKA Z., et al 2001].

Oxygen is essential for many metabolic
processes that are vital to aerobic life. However,
dependence on oxygen forces aerobic life to withstand
its considerable toxicity, as increased ROS levels can
result in significant damage to cell structures
[AHMAD 1., et al 2004, AHMAD 1., et al 2000]. ROS
and other pro-oxidants are continually detoxified and
removed in cells by an antioxidant defensive system
comprising both antioxidant enzymes (SOD, GSSG,
CAT, GPx) and small molecular weight free radical
scavengers.



Report and Opinion 2019;11(1)

http://www.sciencepub.net/report

References

1.

10.

11.

12.

13.

AHMAD I, HAMID T. FATIMA M,
HITENDRA S., CHAND-JAIN S. K., ATHAR
M., RAISUDDIN S.

AHMAD 1I.,, PACHECO M., SANTOS M. A
Enzymatic and non-enzymatic antioxidants as an
adaptation to phagocyte-induced damage in
Anguilla anguilla L. following in situ harbour
water exposure. Ecotoxicol. Environ. Safety 57,
290, 2004.

Amal, A. M.: 1993, Some trace elements in
tissues of some fresh-water fish. Ph. D. Thesis,
Dept. of Food Hygiene, Fac. of Vet. Mid. Assiut
Univ.

Awadallah, R. M., Mohamed, A. E. and Gaber,
S. A.: 1985, ‘Determination of trace elements in
fish by instrumental neutron activation analysis’,
J. Radioanal. Nucl. Chem. Letter 95(3), 1450-
154,

BAUDOUIN, M. F. & SCOPPA, P. (1974).
Calculated distribution of the chemical species of
copper, zinc, cadmium and lead in 16 lakes of
Northern Italy. Euratom Report Eur-5052e.
BIESINGER, K. E. & CHRISTENSEN, G. M.
(1972). Effects of various metals on survival,
growth, reproduction and metabolism of Daphnia
magna. J. Fish. Res. Bd Can., 29, 1661-700.
DAUTREMEPUITS C., BETOULLE S,
VERNET, G. Antioxidant response modulated by
copper in healthy or.

DAVIES, P. H. & EVERHART, W. H. (1973).
Effects of chemical variations in aquatic
environments, 3. Lead toxicity to rainbow and
testing application factor concept. Washington,
D.C., Office of Research and Monitoring, US
Environment Protection Agency.

ENGEL, R. E., HAMMER, D. I., HORTON, R.
J. M., LANE, N. M. & PLUMBEE, L. A. (1971).
Environmental lead and public health. US
Environmental Protection Agency Air Pollution
Control Office Research Triangle Park, N.C.
Feshwi, F. A.: 1994, ‘Fish death by pollution’,
Assiut J. Environ. Studies, Egypt 10, 55-84.
Handy, R. D.: 1994, ‘Intermittent exposure to
aquatic pollutants: assessment, toxicity and
sublethal responses in fish and invertebrates’,
Comp. Biochem. Physiol., 107C-184.

Heing, J. S. and Tate, C. M.. 1997,
‘Concentration, distribution and compassion of
selected trace elements in bed sediment and fish
tissue in the south platue River Basin’, U.S.A,,
1992-1995, Arch. Environ. Contam. Toxicol.,
32, 246-259.

Henderson C, Inglis A, Johnson WL (1971)
Organochlorine insecticide residues in fish, fall
1969. Pestic Monit J 5:1-11 --(1972) Mercury

125

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

residues in fish, 1969-1970. Pestic Monit J
6:144-159.

Henderson C, Johnson WL, Inglis A (1969)
Organochlorine insecticide residues in fish.
Pestic Monit J 3:145-171.

Ikeda, Y., Koyama, J. and Ozaki, H.: 1986,
Heavy metal levels in tissues of fish exposed to
cadmium. Bull. Japan. Soc. Sci. Fish 52(1),
2055-2059.

Indices of oxidative stress. Comp. Biochem.
Physiol. C 143, 30, 2006.

Induction of hepatic antioxidants in freshwater
catfish (Channa punctatus Bloch) is a biomarker
of paper mill effluent exposure. Bioch. Bioph.
Acta 1523, 37, 2000.

Ishii, T., Nakanara, R., Ishikawa, M. and
Koyanagi, T.: 1985, ‘Distribution of trace
elements in marine invertebrate’, Bull. Japan.
Soc. Sci. Fish 51(4), 609-617.

Johnson RE, Carver TC, Dustman EH (1967)
Indicator species near top of food chain chosen
for assessment of pesticide base levels in fish and
wildlife-clams, oysters, and sediment chosen for
estuaries. Pestic Monit J 1:7-13.

Khallaf, M. F., Neverty, F. G. and Tonkhy, T. R.:
1994, Heavy metal concentration in fish and
water of the River Nile and fish farms in:
National conference on the River Nile, Assiut
Univ., Egypt.

Kumada, H., Kimar, S. and Yokote, M.: 1980,
‘Accumulation and distribution of cadmium in
fish’, Nippon Suisan Gakkaishi 46, 97-105.
Kuroshima, R.: 1987, ‘Cadmium accumulation
and its effect on calcium metabolism in the
Girella Girella Punctata during a long term
exposure’, Nippon Suisan Gakkaishi 53(3), 445—
450.

Kuroshima, R.: 1987, ‘Cadmium accumulation
and its effect on calcium metabolism in the
Girella Girella Punctata during a long term
exposure’, Nippon Suisan Gakkaishi 53(3), 445—
450.

Lowe TP, May TW, Brumbaugh WG, Kane DA
(1985) National Contaminant Biomonitoring
Program-concentrations of seven elements in

freshwater fish, 1978-1981. Arch Environ
Contam Toxicol 14:363-388.
LUSHCHAK V. 1., BAGNYUKOVA T. V.

Temperature increase results in oxidative stress
in goldfish tissues: .

LUSHCHAK V. |, BAGNYUKOVA T. V.,
LUSHCHAK O. V., STOREY J. M., STOREY
K. B. Hypoxia and recovery perturb free radical
processes and antioxidant potential in common
carp (Cyprinus carpio) tissues. Int. J. Bioch. Cell
Biol. 37, 1319, 2005.



Report and Opinion 2019;11(1)

http://www.sciencepub.net/report

217.

28.

29.

30.

31.

32.

33.

34.

35.

May TW, McKinney GL (1981) Cadmium,
mercury, arsenic, and selenium concentrations in
freshwater fish, 1976-1977-National Pesticide
Monitoring Program. Pestic Monit J 15:14-38.
Medina, F., Hernandea, M. and Pastor, A.: 1975,
‘Determination of trace elements in fish tissues
by standard addition method’, Atom. Absorpn.
Newsl. 14, 49.

Mohamed, A. E., Awadallah, R. M. and Gaber,
S.A.: 1990, ‘Chemical and ecological studies on
Tilapia nilotica’, J. Water S. A. 16(2), 131-134.
MOORE, M. R. (1973). Plubsolvency of waters.
Nature, Lond., 243, 222-3.

parasitized carp (Cyprinus carpio L.) by
Ptychobothrium sp. (Cestoda). Bioch. Bioph. A.
1573, 4, 2002.

PARIS-PALACIOS S, BIAGANNTI-
RISBOURG S., VERNET G. Biochemical and
(ultra)  structural hepatic  perturbation  of
Brachydanio rerio  (Teleostei, Cyprinidae)
exposed to two sublethal concentration of copper
sulfate. Aquat. Toxicol. 50, 109, 2000.

Pascoe, D. and Mattery, D. L.: 1977, ‘Studies on
the toxicity of cadmium to the three -spined
stickleback, Gasterostens aculeatus L.’, J. Fish.
Biol. 11, 207-215.

Patin, S. A.. 1984, Tilapia (Oreochronic
Mossambicas Peters, 1852) as a bio-assay
organism in  toxicological  studies in:
Biogeochemical and toxicological studies of
water pollution, VNIRO, MOSKVA (USSR), pp.
39-46.

Schmitt CJ (1981) Analysis of variance as a
method for examining contaminant residues in
fish: National Pesticide Monitoring Program. In:
Branson DR, Dixon KL (eds) Aquatic toxicology
and hazard assessment, fourth conference.

2/3/2019

126

36.

37.

38.

39.

40.

41.

42,

43.

American Society for Testing and Materials,
Philadelphia, PA, ASTM-STP 737, p 270.
Schmitt CJ, Finger SE (1987) The effects of
sample preparation on measured concentrations
of eight elements in the edible tissues of fish
from streams contaminated by lead mining. Arch
Environ Contam Toxicol 16: 185-207.

Schmitt CJ, Ludke JL, Walsh D (1981)
Organochlorine residues in fish, 1970-1974:
National Pesticide Monitoring Program. Pestic
Monit J 14:136-206 .

Schmitt CJ, Ribick MA, Ludke JL, May TW
(1983) Organochlorine residues in freshwater
fish, 1976-1979: National Pesticide Monitoring
Program. US Fish and Wildl Serv, Washington,
DC, Resour Publ 152, 62 pp .

Schmitt CJ, Zajicek JL, Ribick MA (1985)
National ~ Pesticide =~ Monitoring  Program:
Residues of organochlorine chemicals in
freshwater fish, 1980-81. Arch Environ Contam
Toxicol 14:225-260.

SMITH, R. G. et al. (1970). Study of lead levels

in experimental animals. Environ. Sci. &
Technol., 4, 333-9.
VARANKA Z., ROJIK I, NEMCSuK J.,

«BRAH:M M Biochemical and morphological
changes in carp (Cyprinus carpio L.) liver
following exposure to copper sulfate and tannic
acid. Comp. Biochem. Physiol. C 128, 467, 2001.
Walsh D, Berger B, Bean J (1977) Heavy metal
residues in fish, 1971-1973. Pestic Monit J 11:5-
34,

Zaky, Z. M.: 1995, Lead Pollution in Upper
Egypt (1991-1995) in 1st Intern. Conference
‘The Environment and Development in Africa’,
Assiut Univ., Egypt, pp. 129-150.



