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ABSTRACT

This study was carried out to explorate the efficacy of sodium alginate
- a byproduct of sea weeds - in combating some pollutants in fish
cultures, typically ammonia and heavy metal residues in different
stages of fish life as well as the effect of alginate on the overall fish
health, monitored by certain serum enzymes and some hematological
investigations.

Alginate alleviates ammonia at ratios ranging from 52.3 - 60.5% in
fry aquaria, fed either on ration or sabla respectively and
consequently an improvement in the DO concentration percentage
with 16 - 15.7% when matched with the counterpart control of both
food regimes, on a similar manner, in the fingerlings groups; an
amelioration in ammonia ranged from 16.2 - 23%, pursuit with 15 -
11.5% improvement in the DO percent.

Studying alginate with frequent doses, with an interval of 10 days on
adult fish; an improvement of ammonia concentration had been noted
revealing 48.2, 46.2 and 41.9% for the single, double and triple
dosing with also, a subsequent improve in DO concentrations as 11.7,
10.8 and 5.6% respectively. The binding capacity of alginates for
heavy metals residues (Cadmium, Nickel, Lead, Manganese, Iron and
Copper) in fish, showed a significant effect only in diminishing Lead,
Manganese and Iron in fry fed ration and highly significant effect for
all metals except Lead in fry fed sabla. The significant effect of
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alginates was only restricted to Manganese and Iron in fingerlings fed
ration, whilest had no significance for that fed sabla.

Exploring the general health condition of adult fish supplemented with
frequent doses of alginates; exhibited a gradual increase in the
erythrocytes and leucocytes counts in all doses as well as an increase
in the hemoglobin content in the fish’s blood. On the other hand,
estimation of some liver enzymes (AsT and AlT) in the fish’s sera,
revealed declined values, compared with that of control, even though
cessation of administration of alginate 10 days later, creatinine as one
of the kidney functions, infrequently fluctuates, but returned back to
normal as that of the control. The albumin concentration in the fish's
sera was also decreased than the control value; from all of which,
alginate can provide a safety support in fish culture for health and
performance.

INTRODUCTION

Pollution is one of the hidden black faces of the moon of the
industrial development allover the world. Environmental contamination
from human activity and any resulting public health problems do not
arise in a vacuum but rather are side stream effects or the economic and
cultural activities of the whole society (Mushak, 1992).

Since the excessive use of the recycled drained fresh water
previously used in irrigating reclaimed agricultural lands, polluted with
wastes from factories and sewage systems, the hazard of some pollutants
like heavy metals might be higher than the permissible limits reaching
human consumers have been existing especially, with continuous
addition of organic fertilizers like litters of poultry farms to fish culture
ponds (Forstner and Wittmann 1983).

Recently the use of sodium alginate in fish production has attracted
many people. Due to their binding effect, and ionic exchange capacity,
sodium alginate has an anti-pollutant effect, since the pollution in the
fish culture ponds was sharply reduced by removing undesired heavy
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metal pollutants, carcins and toxins(Protan,1987;Murray and Pizzoms,
1991 and Lau, 1992) and was helpful in combating organic matter and
ammonia in aquacultures (Kareeda, 1987; Remane, 1997 and Dawoud,
2000).Another field of interest is the use of sodium alginate in the enhan-
cement of immunogenic activities via the proliferative response of spleen
cells, associated with B-cell,not T-cell,populations,(Nordmo et al.,1995;
Fujiki and Yano, 1997; Okai et al., 1998; and Gado and Azza, 2004).

In this study, the effect of sodium alginate on some water pollutants
and fish health were investigated on the popular Egyptian fish species;
Oreochromis niloticus. Through; studying the effect of sodium alginate
supplement on the heavy metals residues in fish at different life stages, as
well as on the undesirable effects of dissolved ammonia in the water.
Exploring the safety-by work of sodium alginate on the fish’s health via
the measurement of some hematological and serological investigations of
some liver and kidney enzymes.

MATERIALS AND METHODS

1- Fish and aquaria:

A total number of 80 adult fish, weighing 65 * 5g at a presumptive
age of approximately 150 days old, a 200 fingerlings weighing 15 + 5¢ at
a presumptive age of approximately 100 days old as well as a 905 fry
weighing 0.04 + 0.015g with a presumptive age of approximately 25 days
old;of apparently healthy Nile Tilapia,Oreochromis niloticus(O.niloticus).
All fish stages were transferred to the laboratory in separate plastic bags
provided with aeration by a battery aerator (Beauty, Italy). The fish were
left 10 days for acclimation prior to experiments,according to Plumb and
Bowser (1982).

Twelve glass aquaria of 40x50x100cm dimensions were used for the
experimental work. They were supplied with chlorine free water with
continuous aeration; using an electric air pumping compressors (RENA -
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France) according to Innes (1966), and water temperature was thermost-
atically controlled at 22 £+ 1°C (type CMI, Germany).

2- Sodium Alginate:

Biopolym FZT, (Schulze and Hermsen Co.Germany) liquid(0.5%
sodium alginate concentration).

3- Diet:

The fry, fingerling and adult were fed on:commercial ration,not less
than 40, 30 and 25% total protein content respectively, manufactured by
kafr EI- Sheikh Government Ration Factory for fry, fingerlings and adult
fish. Feed (ration and sabla) samples were succumbed for heavy metals
analysis at the beginning of experiments. Poultry droppings (sabla), cont-
aining not less than 19-20% nitrogenous wastes. The fry, fingerlings and
adult fish were fed either on ration or sable at a rate of 10,5 and 3% resp-
ectively of the fish's biomass as twice daily for fingerlings and adult fish
while as fry were fed Quarterly per day along the experimental period.
(Jauncey, 1982; NRC, 1983 and Teshima et al., 1986).

4- Fish experiments:
4-1- Fry expriments:

A total number of 905 fry at a presumptive age of approximately 25
days old, apparently healthy of O. niloticus obtained from a fish hatchery
were used.They were subdivided into 222,230,225 and 228 for each group
respectively in asuccession of G1,G2,G3 and G4,in separate glass aquaria.
The first two groups (G1 and G2) were fed on a commercial ration, while
the other two groups (G3 and G4) were fed on sabla. G2 and G4 were
supplied with a single dose of sodium alginate supplement at a rate of 0.01
ml/25L of aquarium water,(calculated according to the recommended dose
by the manufacturer; 2 L/Feddan). While G1 and G3 were non treated
(control groups). Samples of aquarium water were obtained every 10days
for analysis of ammonia concentration (ppm), DO (mg/1), salinity (ppt)
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and pH. Heavy metals analyses were carried out for aquarium sediments
at the end of experiments(70 days old).Fish samples were taken for heavy
metals analysis every 10 days from the beginning of experiments.

4-2- Fingerlings experiments:

A total number of 200 fingerlings at a presumptive age of approxi-
mately 100 days old, of apparently healthy O. niloticuts obtained from a
fish farm were used. They were grouped into 4 groups. They were subdi-
vided into 50 fish for each group respectively in a succession of G1,G2,G3
and G4,in a separate glass aquarium.The first two groups(Gland G2)were
fed on commercial ration, while the other two groups, (G3 and G4) were
fed on sabla.G2 and G4 were supplied with a single dose of sodium alginate
supplement at a rate of 0.05 ml/125L of aquarium water.While Gland G3
were non treated (control groups). Samples of aquarium water were
obtained every 10 days for analysis of ammonia concentrations(ppm),DO
(mg/1), salinity (ppt) and pH. Heavy metals analyses were carried out
for aquarium sediments at the end of experiments (140 days old). Fish
samples were taken for heavy metals analysis every 10 days from the
beginning of experiments.

4-3- Adult fish experiments:

A total number of 80 adult fish at a presumptive age of approximately
150 days old, apparently healthy O. niloticus obtained from a fish farm,
were used. They were grouped into 4 groups. They were subdivided into
20 fish for each group in a succession of G1, G2,G3 and G4,in a separate
glass aquaria. All groups were fed commercial ration. The fish groups;
(G2), (G3) and (G4) were supplied respectively with a single, double and
triple dose of sodium alginate supplement with an interval of one week at
a rate of 0.04ml/100L of aquarium water. The first group (G1) was kept
as a control non treated group. Blood samples were obtained at the age of
175 and 185 days for some hematological studies(RBCs, WBCs and Hb)
and some serum enzymes analysis for the liver and kidney functions,
(AsT, AIT, total albumin and ceatinine).
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5-Blood sampling:

The blood samples were collected from the adult fish groups by
disposable plastic syringes using heart puncture method, for the first time
atthe age of 175 days old and the fish were sacrificed at the age of 185 days
old for obtaining the second blood sample by severing the caudal vessels,
according to(Leid et al.1975).The collected pooled blood samples of each
group were subdivided into two portions; the first portion was left to coa-
gulate aside at the room temperature and then centrifuged for obtaining a
clear sera for serum enzyme analysis (SGOT, SGPT, creatinine and total
albumin) whilst, the second portion was mixed with EDTA as an antico-
agulant for hematological investigations (RBCs and WBCs count and Hb
estimation) according to Smit and Hattingh (1980).

5-1- Erythrocytic and total Leukocytic counts:

The number of erythrocytes (RBCs) and total Leukocytes (WBCs)
were counted and expressed in millions and thousands per microliter of
blood respectively, according to Natt and Herick (1952).

5-2- Estimation of Hemoglobin content:

The hemoglobin(Hb)was estimated by the Sahli’'s method expressed
as gram per deciliter (g/100ml).

5-3- Determination of some serum components:

In the adult fishs sera, the total amounts of AsT (iu) and AIT (iu)
were determined colorimetrically at a wave length of 340nm.The Albumin,
(g/dl) at 545nm and creatinine (mg/ml) at 492nm.

6- Analysis of Heavy metals:

Representative specimens from fry and, fingerling groups, commer-
cial ration,sabla and aquarium sediments were obtained. The heavy metals
residues were determined in fry and fingerling specimens every 10 days
fromthe beginning of the experiments.The residues in the ration and sabla
were determined at beginning of the experiments; while as the aquarium
sediments were detected at the end of experiments.
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The collected specimens were dried in an oven at 70°C for overnight,
after complete dryness the remnants were milled in a stainless steel mill.
A 0.5g of the specimen in a conical flask was digested in a 10ml of H2S04
for few minutes with shaking till complete digestion. To the digested fluid,
1ml of HCI4 was added. In a plastic cuvette the obtained clearly digested
specimen was completed to a 100ml solution by addition of distilled
water, then measured in an Atomic Absorption Technique Unit, for the
determination of Manganese (Mn), Copper (Cu), Iron (Fe), Lead (Pb),
Cadmium (Cd) and Nickel (Ni): Kendal and Scanlon (1982). The
residual level was obtained from the following equation:

Residual level (ppm) = reading of atomic absorption (ppm) /100 X
volume (v) of digested specimen /weight of dried specimen (w) X 1000.

7-Water analysis:

The aquarium water of all fish groups experiments were measured
digitally (direct reading) For DO concentration (mg/1), water salinity

(ppt) and pH.

A series of standardized concentration of working ammonia solutions
(0.0, 0.2, 0.5, 1.0, 1.5, 2.0, 3.0 and 4ml) were diluted, up to 50ml with
ammonia free water and consequently the concentration of ammonia
became (0.0, 0.04, 0.1, 0.2,0.3,0.4,0.6 and 0.8 mg) respectively; a 1ml of
Nessler's reagent was added to each of the final ammonia concentration
then after 20 minutes the optical density was read colorimetrically at
425nm. From the previous readings a standard curve was designed. To
each of the test water sample (50ml), 1ml of Nessler’s reagent was added
in a large Nessler’'s tube (100ml),thereafter 20 minutes the optical density
was similarly recorded. The concentration of ammonia of each water
sample was determined from the standard curve, according to the method
recommended by A.0.A.C. (1975).

8-Statistical analysis

Statistics were carried out with Chi square according to Snedecor
and Cochran (1976).
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RESULTS

1- Water analysis:
1-1- Fry experiments:

The aquarium waters of all groups were submitted for the analysis
of DO, pH, salinity and ammonia throughout the experimental period
(35-70 days).

The determined DO concentrations in G2 were 5, 4.1 and 2.8mg/1
whileas in G1 were 5.1, 3.2 and 1.7 mg/1 respectively. On the other side

G4 were 4.7, 3.1 and 2.4mg/1 compared with 4, 2.8 and 1.8mg/1 in G3 at
the ages of 45, 55 and 70 days old respectively, table (1).

The hydrogen ion concentrations (pH) in G2 were 7.6, 7.8 and 8.6.
However in G1 were 7.4,7.6 and 8.1 successively.Mean while in G4 were
7.8, 8 and 8.3 as well as G3 were 7.9, 8.2 and 8.6 respectively;at the ages
of 45, 55 and 70 days old, table (1).

The salinities measured in ppt in G2 and G1 ranged from 2.2-2.4
while in G4 and G3 ranged from 2.3-2.6ppt respectively along the
experimental period, table (1).

The concentrations of ammonia in G2 were 0.24, 0.38 and 0.4ppm
whileas in G1 were 0.5, 0.54 and 1.1ppm respectively. On the other
hand; in G4 were 0.32, 0.4 and 0.52ppm versus to 0.6, 0.74 and 1.8ppm
in G3 at the ages of 45, 55 and 70 days old respectively, table (1).

In fry experiments there was non-significant effect of sodium
alginates in the elimination of Cd and Cu fed on a commercial ration,
although the alginates had a highly significant effect on the release of Pb
and Mn and only a positive significant effect for iron, alginate had a
negative significant effect for Ni.

The fry fed on poultry sabla; alginate revealed a highly positive
significance in the elimination of Cd, Ni, Mn, Cu and iron while as,
alginate has a highly negative significance for Pb, the values of each
element were compared with the corresponding value in the aquarium
sediment.
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1-2 Fingerlings experiments:

The ammonia concentration in G2 were 0.50, 0.72, 1.02, 1.28 and
1.36ppm,whileas in G1 were 0.58, 0.75, 1.06, 1.40 and 2.01ppm,
respectively. On the other side in G4 were 0.62, 0.85, 1.05, 1.20 and
1.93ppm when compared with 0.60, 0.82, 1.16, 1.44 and 2.6ppm at the
ages of 110, 130, 140, 150 and 160 days old respectively, table (2).

The dissolved oxygen (DO) concentrations in G2 were 5.1, 4.3,
3.1 and 2.6mg/1,where even in G1 were 5.8, 5.2, 4.5, 3.9 and 2.8mg/1
respectively. In G4 the DO, were 5.3, 5.4, 4.7, 3.8 and 3.4mg/1 when
compared with that of G3 were 5.1, 5.3, 4.1, 3.4 and 2.1mg/1
respectively, table (2).

The pH in G2 were 7.4, 7.6, 8.1, 8.4 and 8.6 where as in G1 were
7.5,7.7,8.0, 8.1 and 85 mg/1l respectively. While in G4 were 7.4, 7.8,
8.2, 8.4 and 8.8 mg/1 when compared with G3; 7.6, 7.9, 8.5, 8.6 and 8.9
mg/1 respectively, table (2).

The measured salinities in G2 showed an increasing values from
2.5ppt at the begining of the experiment (110 days old ) to 4.2ppt at the
age of 160 days old, as well as in G1, from 2.6 to 4.3ppt . This increasing
pattern of salinity were also exhibited in G4 ( 2.5-4.1ppt ) and in G3
(2.7-4.5ppt), as shown in table (2).

In fingerling experiments fed on a commercial ration and poultry
sabla, the alginate showed a nonsignificant effect for Cd, Ni, Pb and Cu.
While as had a highly significant effect for the elimination of Mn and
iron in fingerlings fed commercial ration and the reverse is true in
fingerlings fed poultry sabla, the levels of each metal were matched with
its corresponding in the aquarium sediments.

1-3- Adult fish experiments:

The dissolved oxygen concentration(DO)were 5.8, 5.9 and 5.4mg/I;
5.9, 5.8 and 5.1mg/l and also, 6.1, 5.8 and 4.1mg/l for G2, G3 and G4
respectively,when compared with 5.7,5.3 and 4.1mg/lof the control group
(G1), table (3).
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The pH concentrations ranged from 7.3-7.7, 7.5-7.8 and 7.4-8.3 for
G2, G3 and G4 respectively, while as, the pH range of G1 was 7.5-8.7,
table (3).

The water salinities for G2, G3 and G4 ranged from 3.3-3.9, 3.5-4.3
and 3.2-4.3ppt, respectively although the water salinity the control (G1)
ranged from 3.4-4.2, table (3).

The concentrations of ammonia were 0.24, 0.80 and 1.02ppm; 0.40,
0.80 and 0.94ppm as well as 0.44, 0.81 and 1.06ppm in G2, G3 and G4
supplemented with a single,double and triple doses of sodium alginate,at
the ages of 160, 170 and 185 days respectively when compared with that
of the control (G1) as 1.0ppm, table (3).

2- Analysis of Heavy metals:
2-1- fry experiments:

On analysis of ration fed for fry the heavy metal constituents were
0.001,4,22,18,44 and 458 ppm for Ni,Pb,Cd,Cu, Mn and Fe respectively.
Whereas the analysis of poultry sabla were 16, 16, 22, 22, 130 and 844
ppm for the afore mentioned elements. Analysis of the aquarium sediments
evoked 12, 36, 26, 110, 423 and 454 ppm for G1, 30, 84, 24,122,418 and

162 ppm for G2,22,54,18,120,390 and 1834 ppm for G3,as well as 44,288,
6, 142, 458 and 2480 ppm for G4 for the previously mentioned elements.

The heavy metals residues in fry fed commercial ration, statistically
showed a highly significant difference between the treated and nontreated
groups,G2 and G1 for Ni,Pb and Mn and only a significant difference for
Fe while as there was no significance for Cd and Cu, table (4).

In fry fed poultry sabla; there was a highly significant differences
between the treated and non treated groups (G4 and G3) for all elements,
table (5).

2-2- Fingerling experiments:

On analysis of the commercial ration fed for fingerlings the heavy

metal constituents were. 0.9,1.1,0.1,1.5, 20.5 and 26.6 ppm for Ni,Pb,Cd,

Cu, Mn and Fe respectively, where as the analysis of poultry sabla were
1.0, 2.5,0.2, 0.5,3.2,and 27.9 ppm for the afore mentioned elements.
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Analysis of the aquarium sediments evoked 3.3,3.8, 0.3, 1.5,9.9 and
14.6 ppm for G1, 1.9, 2.7, 0.4, 1.8, 12.3 and 6.4 ppm for G2, 2.2, 2.0,0.3,
3.7, 32.2 and 6.0 ppm for G3 as well as 2.2, 3.6,0.3, 3.6,31.6 and 6.6ppm
for G4 for the previously mentioned elements.

The heavy metals residues in fingerlings fed commercial ration,
statistically showed a highly significance between the treated and non
treated groups (G2 and G1) for Mn and Fe. There was no significance for
the reminders, table (6).

The fingerlings fed poultry sabla showed a highly significant
differences between the treated and non treated groups; ( G4 and G3)
for Mn and Fe, and had no significance for the other elements, table (7).

3- Some hematological and serum investigations

The hematological studies represented by the RBCs, WBCs counts
and Hb estimation revealed an ascending increase in the RBCs count,
4.5, 5.5 and 6.1 million/ml for G2, G3 and G4, post administration of
sodium alginate at the age of 175 (frist blood sample), when compared
with the control group (G1 ), 3.5 million/ml, mean while at the age of
185 days (second blood sample.) the RBCs count were declined to 5.6,
5.3 and 5.1 million/ml in G2, G3 and G4 respectively.

The WBCs count exhibited an increase in G2,8.2 thousand/ml.On the
conterary it was declined in the other groups either in the first blood sample
or the second one, even though still higher rather than the control group
(G1).

The Hb content had an increased amount in G3and G4,9.05 and 11.22
9/100ml in the first blood sample then declined in the second blood sample,
but sustained higher than the control G1, as presented in table (8).

The investigated serum enzymes AsT and AIT showed a lowered
values in all groups in both blood samples,when compared with the control
G1.

The serum albumin in all treated groups vibrated around that
recorded of control group (G1);simillarly, the serum creatinine exhibited
no valuable differences among all treated groups when compared with
the control group (G1), as shown in table (8).
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DISCUSSION

Water pollution often stems from the same sources as habitat degra-
dation. Although, pollution and water quality are generally linked, they
should be treated jointly for the sustainable management of a considered
water body.

In Egypt,the main origins of aquaculture pollution are the agriculture
run-off of fertilizers,pesticides,organic matter heavy metals and the indust-
rial wastes.The later and the organic matter,represented by poultry drop-
pings (sabla); introduced to the fish farms are, however a hot spots, still
higher and because of their toxicity, persistence and high risk of bioaccu-
mulation through the food chain, with a potential risk for human consum-
ption; a preventive control measures are strongly recommended. Since,
human activities have a tendency to degrade rather than to conserve, and
the effects of such pollution and degradation on fish stocks in particular
and aquatic environments in general are multifold. Moreover, curative
measures prove to be more costly than preventive measures; therefore an
on going monitoring the environment to maintain the ecological balance
of the ecosystem is needed.

In order to minimize the negative impacts of organic compounds,
ammonia and heavy metal pollution, on the aquatic fauna; the toxicities
of various pollutants and their elimination from the ecosystem had been
researched by Remane, (1997).

In the present study, sodium alginate (Bioplym FZT liquid); a salt
of alginic acid derived from brown sea weeds were used to determine its
efficacy in combating the suspended or soluble pollutants in aquacultures
harmful to fish specifically, ammonia and heavy metals.
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Ammonia is the primary nitrogenous metabolic waste of fish,but
also formed by the decay of organic matter and may be present in the
aquaculture inflowing water,especially where agricultural run-off is enco-
untered, or high levels may simply indicate overstocking or over feeding
of fish(Meade,1985; Brown, 1993 and Noga, 1996).The unionized form
of ammonia,the toxic form(NH3);rather than its pathological deterioration
effect on fish, caused a reduced ability of fish to take up oxygen, with
reduced activity and growth rate. (Samylin, 1969; Fromm, 1970; Smith
and Piper, 1975; Robinette, 1976; and Thurston et al., 1978). On the
other hand,low levels can produce chronic stress to fish(Rice and Bailey,
1980).

The fry, fingerlings and adult fish experiments,revealed a decreased
values of total ammonia in fish groups supplemented with sodium alginate
when compared with that of controls. (tables, 1, 2 and 3); indeed a more
pronounced reduction had been noticed with that fish provided with an
alginate supplement but fed on sabla;this might explain the raised survival
percent of fish between the control and supplemented group of each
treatment. While as, the survival percent of adults were comparatively
lowered in fish group (G3) supplied with a double dose of alginate rather
than inG2 and G4 supplied with a single and triple doses of alginat.
Possibly due to the cumulative effect of accumulated nitrogenous
compounds in the aquaria as a result of slightly increased salinities
hence, ammonia stress on fish ensue. This concise the fulfilled investig-
ations by Katz and Pierro (1967); Emerson et al. (1975) and Meade
(1985) who reported that the amount of unionized ammonia in the water
as well as its toxicity to fish depends mainly upon pH, temperature and
salinity. In addition, Brown, (1993) emphatically said that, the ammonia
levels in a fish pond, will vary with pH and temperature changes, being
minimized by values of both these parameters. Moreover, Svobodova et
al.,(1993),after explaining the mechanism of fish’s ammonia intoxication,
mentioned that the ratio between the two forms of ammonia water; the
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ionized form (NH4+) and the molecular form (NH3), were dependant
largely beside other stressors on pH and temperature of water.Concerning
the pH changes in adult experiments (table, 3)there was a steady increase
in the control groups either fed ration or sabla (G 1 and G 3) which were
comparatively higher than that of sodium alginate supplemented groups
(G 2 and G 4) where still ambient higher, that may share in explaining
the role of alginates in conservation of the surrounding pH or in other
words; keeping pH changes at the minimum fluctuations, via its ionic
exchange capacity.

Regarding the temperature, in all experiments, the temperature was
made constant at 22°C (nearly simulating the nature in most events of
summer-rearing months of fish) to neglect the temperature fluctuations,
would impact the results, first, because temperature fluctuations would in
turn fluctuate the DO concentration, pH and salinity and the linkages
increasingly or decreasingly of such parameters with ammonia second, as
fish was pikiliothermic animals, the temperature oscillation might
alternate the hematological parameters as well as the serum enzymatic
reactions in adult fish specifically-will be discussed later-that falsely
judje the periodic, sodium alginate effect on fish health.

There were a remarkable improvement in DO concentrations in fish
either fry, fingerling or adult groups supplemented with sodium alginate
supplement or almost nearer to that of control non supplemented groups
this may be attributed to the constancy of temperature as well as the
minor fluctuations in pH and salinity.

The reduction effect of alginates, on ammonia might be attributed
to its ionic exchange capacity, forming complex with ammonia ion
(NH4) hence, prevent the evolution of free ammonia (NH3), kareeda,
(1987); Gurk and Brunsch; (1994), Dawoud, (2000) and Patnaiks et al.
(2001) there by, keeping ammonia levels as low as possible which is
advisable.

Kafr El-Sheikh Vet. Med. J. Vol. 2 No. 2 (2004) 56



Potential Safetyness Of Sodium Alginate In Alleviation Of Ammonia ...

Heavy metals, rank as major polluting chemicals in both developed
and developing countries. In our country, the sources of heavy metals
arise from the tailing ponds, where waste crushed ore is settled out, from
fuel combustion and from water drained from spoil heaps which continue
to discharge heavy metals into water courses long after. Another important
source; is the industries that use these metals in various processes like
electroplating and galvanizing iron, where the wastes are discharged
without treatment. This problem was recognized in the last century and
formed one of the first topics for research on the effects of their pollution
on fish and consequently on human health.

The uptake of metals occurs across the body surfaces that are in
contact with the environment. There are both passive and active mechan-
isms involved in the absorption and transport of metals and these mecha-
nisms are dependant on water quality, metabolic activity and developme-
ntal stages of fish. In fish the possible areas for absorption of dissolved
metals are the gills, intestine and skin. Hence, fish-in the field practice in
our country-may be fed on a formulated ration and conjunceted with
poultry sabla or exclusively on poultry sabla excessively, that might
increase the heavy metal pollution to fish, besides the other concurrent
sources in the water current. Therefore, the experiments were designed to
evaluate the effect of sodium alginate on the heavy metal residues in fish
(fry and fingerlings). To reconnoiter the role of sodium alginate in
alleviation of heavy metal residues in fry fed either on ration or sabla; the
results showed a highly significant effect of alginates in the elimination
of Lead and Manganese and only a significant effect for iron in fry fed
ration, table (4), but on the other hand, the fry fed sabla, there were a
highly significant role for the elimination of Cadmium,Nickel,Manganese,
Copper and Iron, table (5).
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In the fingerlings fed on ration,sodium alginate had a limited highly
significant effect in diminishing the metal residues only of Manganese
and Iron, table (6). While as, sodium alginate had no significance in the
removal of residues in fingerlings fed sabla, table (7).

In this study sodium alginate statistically presented to some extent;
a limited value in the elimination of heavy metals inside the fish body in
the different treatment methods either in fry or fingerlings fed on ration
or sabla; this may be attributed to the physico-chemical conditions of the
aquatic environment, thus variables such as pH changes, water hardness,
temperature, ionic compositions, concentration of particulate matter
especially the organic matter as well as other complexing agents in the
water, might determine the speciation of the metals and thereby their
availability to fish; such all factors made the explanation, for the toxicity
of fish with heavy metals more complex.Apparently pH plays an important
role in the interaction between heavy metals and organic compounds
represented by ration debris, fish excreta and sabla. Therefore,the organic
substances in the water and the changes in pH could strongly influence the
adsorption and desorption of metals and hence, high pH values resulted
in decreased free metal ions as well decreased its availability to fish.
Dodge and Theis (1979), Port and Wikmark (1984), Block (1991) and
Mc Donald et al. (1989), and noted that pH plays an important role in the
interaction between heavy metals and organic matter ; more added if the
concentration of soluble organic compounds is low in water, the
complications of heavy metals with organic substances generally lead to
reduced uptake by fish.

Notably, fry either fed ration or sabla, showed a great affinity for
the bio-accumulation of heavy metals and fortunately sodium alginate
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exerts well its action within. This was also precepted by many authors;
Svobodova et al. (1993) and Brown (1993) who mentioned that the toxic
action of metals is particularly pronounced in the early stages of
development of the fish life.

Another explanation would be accepted which may play a role in
solubility and in turn the availability of heavy metals to fish; is the salt
content in water. In the present experiments, there were a steady increase
in the salt content in the aquarium waters, simultaneously with the
increased amounts of organic matter which hinder the availability of
heavy metals by fish as discussed before. This met with that recorded by
Part et al. (1985) that mentioned, the high salt content increases pH and
consequently lowers the heavy metals solubility.

Hence, sodium alginate exerts its action in the elimination of heavy
metals by its bounding activity via complexing free ions of metals in the
water by adsorption, rendering them unavailable to fish, many factors-
which may be a matter of further studies-may impair to some extent its
bounding action for metals. In our experiments, that explains why
sodium alginate bestowed a diminished effect probably due to the
presence of a large number of these polyvalent ions and this had been
detected by many authors; Costa and Leite (1991) and EI-Sheikh (2004).

Exploring the impact of sodium alginate on fish health calls for
monitoring its effect on some blood parameters and some serum
enzymes. There were a remarkable decrease in serum liver enzymes
(SGOT and SGPT) and total albumin whereas serum kidney enzyme
(Creatinine) exhibited an amphoteric pattern nevertheless, still around
that of the control (Seal and Mathers 2001).
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An eye - catching sign was conducted to the declined values of the
albumin in the fish’s sera impliciting an immunological dimension of
alginate, which may accordingly lead to elevated levels of globulins that
will be highlighted in further studies, Nordmo et al. (1995) and Dawoud
(2000).

The RBCs, WBCs and Hb counts showed a gradual increase in the
first blood samples (at 175 days) for fish provided with a single, double
and triple doses of sodium alginate though, remains higher than the
control 10 days later (time of the second blood sample). These results
would be received a longwise, due to the reduction of ammonia levels
and accordingly increased DO concentrations that might be reflected
worthily on the fish health.

A tangible interesting hint should be deposited on probation, was
the obtaining of an even homogenous weights for fish supplemented with
sodium alginate; either in fry or fingerlings.

In conclusion, sodium alginate is a herbal extract obtained from sea
weeds, would be considered as a promising prebiotic in fish aquaculture
practice.However,in the modern world,it is impossible naturally to escape
contamination from heavy metals as far as fish; alginate binds the toxic
polyvalent metals such as; Cadmium, Nickel, Lead, Manganese, Copper
and Iron either in the ecosystem, rendering such metals unavailable to
fish or in the fish’s body, forming complexes with the metals that have
been excreted later. Another fruitful profit of alginate, is the combating
of ammonia in fish ponds, that all aqua-culturists agitating against; which
in turn improving the aqua-cultural circumstances;like DO and pH which
are important factors for fish’s productivity, health and life and consequ-
ently on man.
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Table (8): Efficacy of sodium alginate on some liver and kidney functions and
some haematological parameters of adult fish (175-185)days.

Serum enzymes and 175 days 185 days
hematological
parameters G2 G3 G3

AsT (iu)

AIT (iu)

Albumin (g/dl)
Creatinin (mg/ml)
RBCs (million/ml)
WBCs (thousand/ml)

Hb (g/100ml)
AsT Aspartate Transaminase
AlT Alinine Transaminase
RBCs Red Blood cells
WBCs White Blood cells
Hb Haemoglobin
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