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ABSTRACT

The problem at hand is dealing with the assessment of selected fish species with respect to their content of pes-
ticide residues. The investigated fish include; Caranx, Red Mullet, Crabs, Clams, Sole of Qaroun, lake Sole of Bar-
dawil lagoon and Catfish.

The resuits indicated the presence of 15 components of organochlorine pesticides, namely; a-benzene hexachlo-
ride (x-BHC), y-benzene hexachloride + P-benzene hexachloride (y-BHC + B-BHC), Heptachlor, Aldrin, Hepta-
chorepoxide, y-chlordane, a-chlordane, 1,1-dichioro-2,2-bis (P-chlorophenyl) ethylene (P,P-DDE), Dieldrine, Endrin,
1,1-dichloro 2,2-bis (P-chlorophenyl) cthane (P.P-DDD), i,1,1-trichloro-2,2-bis (P-chlorophenyl) ethane (P,P-DDT),
Endosulfan sulfate, Methoxychlor and Endrin ketone.

Concentrations of chlorinated hydrocarbons in tissues, serve as good indicators of environmental loads. The de-
termination of organochlorine residues became necessary since in high-polluted regions, the polychlorinated biphen-
vls (PCBs) are a point of discussion.

With respect to fish samples (Sole) collected from Bardawil lagoon, the obtained results indicated that none of
the identified pesticides were detected in it. Subsequenily, it could be stated that Bardawil lagoon is the best source of
fish and is considered to be completely free from pollutants. On contrary Sole of Qaroun Lake contain six types of
pesticides and the lowest frequently detected one was 8.49 pg /Kg as Heptachlor while the highest concentration of

methoxychlor was 1268.68 g /Kg in the same sample,

The residual concentration of the aforementioned pesticides varied within the tested fishes and Sole of Bardawil
lagoon proved to be completely free from any residual amounts of the investigated pesticides as indicated and proved
by statistical analysis, through the principal component and factorial analysis.

Key words : Pesticide residues, Organochlorine, Marketable fishes.

INTRODUCTION

Concentration of organochlorine insecti-
cides and pesticides, DDT and its metabolites,
total PCBs and 2,37 8-tetrachlordibenzo-p-
dioxin equivalents (TCDD-EQ) in composite
samples of 10 spp. of edible fish collected at
sites on 3 Canadian rivers, above and below
dams. Mean levels of total PCBs, TCDD-EQ,
DDT, and most of the other pesticides were
greater in fish samples collected below the
dams than in those from above. On the other
hand, total level of PCBs ranged from 0.02 to
1.7mg/kg, while the concentration of TCDD-
EQ ranged from 2.4 to 7img/kg with the high-
est level in carp. TCDD-EQ concentration var-
ied among fishes and locations and so, it is con-
sidered to be the cntical contaminant. In most
cases, as described by (Galal, 1991), dietary
intakes of organochlorine and organophospho-
rous pesticides were well below the Acceptable
Daily Intake (ADI) of the respective pesticide.

European eels (Anguilla anguilla), crucian
carps (Carassius carassius) and catfish (fctalu-

rus nebulosus) were collected by Roche, (2000)
from three coastal locations of the Vaccares
lagoon (French National Nature Reserve of
Camargue). Residues of organochlorine (OC)
contaminants (L.e. capital sigma PCBs, y HCH,
HCB, dieldrin, P,P-DDE) were determined in
hepatic and muscular tissues, in order to com-
pare geographical and seasonal distribution.
Total exposure levels appeared to be more im-
portant in fatty fish such as eels than in crucian
carps and catfish. The highest OC concentra-
tions that detected in liver (capital sigma PCB)
and in muscle (y HCH) were detected in Spring
in some fish from a site located near a canal
draining irrigation waters of rice fields. Correla-
tions between the hepatic and muscular burdens
of OC and condition factor or organo somatic
mdexes were infrequent and rather negative.
Localization of lipid accumulation (neutral or
polar lipids) depended on metabolic rates of
different. species and appeared related to the
fish trophic level.
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Residue analysis showed that OC pesti-
cides and their residues were generally more
accumulated in carp adipose

. The investigated fish sources are summa-
rized in the following table:

tissue (o,p’ DDT, 4.217 ppm) : - District uantit
and water bird adipose tissue (B- Fish samples Scientific name |, et Q(Kg)* Y
BHC; 2.147 ppm in coots, hep-
tachlor epoxide; 2.744 ppm in  1- Nile fish samples (Cairo)
mallards). Also it was confirmed  Caranx spp Carangidae Cairo 5
that OC pesticide residues were -
accumulated more in adipose 2- Sea fish and shellfish samples {Alexandria)
tlssues_than in liver of fish and  Reg muliet Mulius surmuletus 5
waterbirds. (Aya et al., 1997). )

Bioassay tests were carried Crabs nel portuniis Spp 8
out by Trivedi & Saksena (1999) Um Elkholool Guitar fish El- g
to determune acute toxicity of an  (Clams) manshia
organophosphorus pesticide,
“Nuvan” in freshwater catfish, Total 21Kg
Clanas batrachus. For the deter- .

e 3- Fish Lak

mination of 72hr LC sub (50) and e
96hr LC sub (50), unweighted QELFkOUH 5
regression method was em- Solea Valoari lake
ploved. The physico-chemical Sole, Common olea ruigaris Bardawil 5
characteristics of test medium lagoon
were quite constant during the
experiment and the correspond- Total 10 Ke
ing average of estimation was  4- Drainages (Giza)
found to be 1.84+0.03Img/L and .
158+ 0.028mg/L. On exposure Caifish Clarias spp l Ab°'h 3
to “Nuvan”, significant changes rawas
in movement, behavioral as well  Total 41 Kg

as body color were also observed.

PCBs concentrations i
twenty-two samples out of 45 of catfish from
Wilson were equaled or exceeded the Food
and Druyg Administration (FDA) tolerance of
2.0mug/g while the average of all the 45 sam-
ple was 2.6mug/g. Only 4 out of 36 samples
catfish of Flcet Hollow had PCBs concentra-
tions which equaled or exceeded 2.0 mug/g
and the overall average was [.0mug/g. Statis-
tical analyses indicated PCBs concentrations
decreased with increased distance from Fleet
Hollow. (Dycus & Lowery, 1986).

MATERIALS AND METHODS

Materials

The investigated fish sources were col-
lected from the following areas:

A well known districts, such as Sole fish
from Fayoum govemorate and Bardawil lagoon

Abo Rawash drainage (Catfish); Giza
governorate.

A random fish samples from different mar-
ketable areas in Cairo and Alexandria gover-
norates that mclude Caranx for the former while
Red mullet, Crabs, Clams for the latter one.
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* Three replicates were repeated through the work.

Methods

Preparation of fish

Fish samples were washed by plain water
and scaling (Scrape off the scales) was per-
formed starting at the tail and scraping to-
ward the head. The entire length of fish belly
was cut from the vent to the head to remove
the intestines followed by cutting around the
pelvic fins to get rid of them.

The pectoral fin was discarded by cutting
Jjust back of the collarbone followed by remov-
ing of head and tail. The Dorsal fin was also
removed and the fish was thoroughly washed
in cold running water. Tissues of the clean fish
samples were minced and thoroughly mixed to
be in a homogenized form for further analysis
(Stephen & Marcia, 1981).

Pesticides residues

Pesticides residues were identified accord-
ing to Anonymous (1995) using the G.C mass
apparatus available at Central labs. For Labora-
tory Services, National Rescarch center was
used under the following temperature program;
1¢., Detector temperature was 260°C while
280°C was used for injection. The applied col-
umn was Hp5Ms and carrier gas was Helium.



Alex . J. Fd Sci. & Technol.

Vol. 1, No.1, pp. 59-68, 2004

Oven program temperature for identifica-
tion was adjusted at 50°C for zero time then
increase to 160°C by 18 rate for zero time
then to 240°C by 4 rate for zero time and fi-
nally be increased to 280°C by 20 rate for 3
min. The total run time was about 31 min.
The method was based on full scan of library
containing 340-pesticide item. The standards
includes o.BHC, v BHC+3. BHC, Heptachlor,
Aldrin, Heptachlor epoxide, 7y.chlordane,
o.chlordane, P.,P-DDE, Dieldrin, Endrin, P,P-
DDD, P.P-DDT, Endosulfan sulfate, Meth-
oxychlor and Endrin ketone.

Statistical analysis

The principal component analysis was
applied according to Jollife (1986), Martens
& Russwumn (1983).

The level of significance is accepted as be-
ing P<0.05 (unless otherwise stated). The SAS
computer program was applied according to
Helwing  (1983) using the  Pentium
1V/3.06GHz Satellite Laptop, available at Prof.
Dr. MA. Abdallah, Food Sci. Dep., Fac. of
Agric. Ain Shams Univ. Other statistical analy-
sis in terms of degree of significance, F ratio, T
values and correlation coefficient as well as
‘standard error and standard deviation were also
performed when needed using the “CSS” com-
puter program as described by Statsoft (1991).

RESULTS AND DISCUSSION

Levels of pesticide in Nile fish, Sea fish
and Shellfish samples

Contaminant matters as a group of pol-
lutant materials have a long history and had
been recorded early during the Roman Impire.
Now, such problem has just become a major
one during the last two decades. Subsequently,
it is of great importance to look at contaminant
matters, especially pesticides that can be intro-
duced to the environment or to the natural wa-
ter sources as well as fish and fish products. It
is of importance to notify that the widespread
distribution of organochlorine pesticide resi-
dues as contaminants in the ecosystem is an
established fact. They can be transported for
many thousands of kilometers far from the
application place. In Egypt, rcsearches con-
firmed the presence of several types of pesti-
cides in fish, water and sediments. Moreover,
lindane and DDT were detected and estimated
by Abdel Gawaad ef al., (1989), in rainwater

collected from Cairo, Alexandria, Kalubia and
Ismailia governorates.

Fish was found to contain considerable
amounts of organochlorine pesticides (Askar,
1980); and their concentrations in fish were
much higher than those found in water. On
the other hand, Moilanan et al., (1986) stated
that fish had long been contaminated by or-
ganochlorine pesticides and fish-liver-oils
were also reported to contain considerable
amounts of these compounds. On contrary,
Organophosphorous  pesticides are  less
persistent  than organochlorines (Finkel,

199Qbrganochlorirxe residues of both industrial
and agricultural origin could be accumulated
because of their lipophilic character and per-
sistence in the aquatic food chain from water-
plankton fish to the sea mammals. Concentra-
tions of chlonnated hydrocarbons in tissues,
serve as good indicators of environmental
loads. The determination of organochlonne
residues became necessary since in high-
polluted regions, the PCBs are a point of dis-
cussion, in particular with respect to diseased
scals in the North Sea in 1988 and the dying of
stripe dolphins in the Mediterranean in sum-
mer 1990. Evaluation of the reasons demon-
strated significant geographical differences in
both level and pattern of the contaminants ana-
lyzed, thus giving an insight into the global
distnibution of organochlorine pollution. (Vet-
ter & Luckas, 1990},

Identities of organochlorine residues that
found in the investigated fresh samples col-
lected from Cairo govemorates are given in
Table (1). Analysis of the data shows that in
some fish samples; concentrations of the
tested organochlorine residues were high than
the sensitive detectable level that required for
GC technique. The other mvestigated fish
contained varying levels of the same pesti-
cide residues and the highest value was found
for endosulfan sulfate (152.73pg/Kg) fol-
lowed by heptachlor epoxide (139.32pg/Kg)
in Nile Caranx fish samples. However, the
detectable concentration of organochlorine
residues was generally varied greatly. For
instance, the minimum value of endnin ketone
was 38.73pg/Kg while the maximum was
152.73ng/Kg for endosulfan sulfate while the
total of DDT (P,P-DDE. P P-DDD and P.P-
DDT) for the same sample was 75.02ug/Kg.
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and DDT residues are more
strongly accumulated (up to ca 2

Table 1: Organochlorine residues in the oil content of Nile
fish and Shellfish samples calculated as (ng /Kg).

folds) by S. glomerata than by M

Nile  Sea fish Shellfish liliana. This result contrasts with
Identified Pesti- Fish observations from a previous study
cides Caranx Red Crabs UmEL (Wilcock ef al, 1993) in which it
Mullet kholoel was shown that lipid-normalised
wBHC 48,99 i i 5 55 chlordane concentrations accumu-
, lated more rapidly in a surface de-
yBHC+B.BHC 119.08 - - - posit feeding shellfish (M. liliana)
Heptachlor 48.28 - - 546 than 1in a filter feeder (4
Aldrin 127.38 . - - Smehbuij), but tended to have
Heptachlorepoxide  139.32 1046 305 1967 Similarequilibrium values.
The organochlorine residues
y.chlorda.ne - 9.83 18.03 37.10 were analyzed in sea fish and
achlordane 69.27 - - - shellfish samples collected from
P.P-DDE 75.02 - 5922 11151  Alexandria governorate as given
Dieldrin 53.60 7.52 1864 3241 i Table (1) and Fig. (1). Analy-
_ sis of the data proved the pre-
Endrin - 13.22 33.00 - dominance of heptachlor epoxide
P.P-DDD - 2893 38203 46.91  in all fish and shellfish samples,
P.P-DDT . - - 5082 followed by dieldrin. In such
Endosulfan sulfate ~ 152.73 - 1557 76.79 gt‘le"‘l‘::;t:cashfof;e “;‘I’)’gfgc‘i‘é“ l‘:;’:;
Methoxychlor - - - 279.56 13932, 19.67ug/Kg in Caranx
Endrin ketone 38.73 - 3.71 - and Um El-kholool, respectively,

correlated to 1046 pg /Kg in Red
mullet sample while the mini-
mum level 3.03 pg /Kg was found in the

C lative data of the aforementioned :
umulatrve o Tt alofementione Crabs as seen in Table (1).

results showed the follow-
ing main points:
e Heptachlor was found in

Caranx fish collected from
Cairo govemorat
4828ug/Kg.  However,

acute oral LD50 for male
rate is 67 mg Kg as given
in the Vetter & Luckas,
(1990).

* y BHC+B BHC was clearly { Clam
present in Caranx fish
samples 119.08pg Kg . , creb

¢ The 53.60pg/Kg value
for dieldrin was identi-
fied in fish market of
Cairo governorate.

It 1s of interest to shed
light upon the research car-
ried out by Burggraaf er al.,
(1994), who identified the
levels (ug/g lipid) of nine

s
4 % w%ﬁq %‘q &%%. %% 1‘%::; O ea‘% 0%% 4 %O Y, }%g‘.ﬁ%“v

Fig. 1: Comparative trend between organochlorine residues
(ug/kg w.w) in the oil content of different fish sources

PCB congeners, P,P-DDD,

P.P-DDE, chlordanes (expressed as technical
chlordane equivalents) and dieldrin in Waika-
reao Estuary biota species. Concentrations of X
PCB, T DDT (sum of P,P-DDT, P,P-DDD and
P, P-DDE), total chlordane and dieldrin in biota
(lipid and dry weight basis) as compared with
sediment values from the same studics. PCB
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The maximum levels of dieldrin were re-
corded in Um El-kholool from El-manshia area;
being, 3241 pg/Kg while the minimum levels
were 7.52 po/Kg for Red mullet. a-BHC re-
corded 2.551p/Kg only in Um El-kholool, y-
chlordane recorded 9.83 pg/Kg in fresh Red
mullet fish sample up to 37.10pg /Kg in Um El-
Kholool shellfish.
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Regarding the identified PP-
DDE pesticide values obtained were
5922 and 111.51pg/Kg in Crabs and
Um El-kholool (Clam) shellfish re-
spectively. P,P-DDD  concentration
was oo high being 382.03 in Crabs
and 46.91pg/Kg in Clam El-Manshia
while the lowest value was 28.93ug
/Kg in Red mullet. P,P-DDT was
found only in Clam collected from
El-Manshia with a level of 59.82ug
/Kg. Similar finding was noticed in
methoxychlor 279.56pg Kg.

Regarding endrin pesticides,
experiments proved that it was
found in two cases and the highest
value was 33.00pg/Kg in Crab that
represent 2.5 folds that of Red mul-
let sea fish, although endrin ketone
was found in Crabs 3.71 in fresh
fish.

Cumulative data arc presented
in Table (1) from which the follow-
ing main points can be inferred:

* Shellfish samples contain the
highest numbers of pesticide es-
pecially Um El-kholool and fol-
lowed Crabs; showing 10 and 8
of the tested organochlorine pes-
ticides as seen in Fig (2).

¢ Sea fish samples contain the few
numbers of pesticides reached 5
in Red mullet.

¢ The lghest concentration was no-
ticed for methoxychlor, P,P-DDE,
Endosulfan Suifate, P,P-DDD and
P.P-DDT.

Level of pesticide in Sole fish
and Catfish samples

Pesticide residues that were
determined in fish samples col-
lected from different sources
namely Qaroun Lake, Bardawil
lagoon and drainage Abo-rawash
are shown n Table (2}. Concentra-
tions of the given pesticides varied
and that detected in the Catfish
sample came in the first order fol-
lowed by Sole of Qaroun Lake,

[l

bl B

0

" |

" Um El-Kholool (Clam)

: Carb

Fig. 2: GC chromatogram of the identified pesticide
residues in the investigated shellfish samples

Table 2: Organochlorine residues (ug /Kg) in the tested
fish collected from different sources

Sole .
Tdentified Pesticides Lake ‘ Lagoon. D(lj.::t“illgﬁe
Qaroun Bardawil

«.BHC - - 320.79
y.BHC+.BHC 10.29 - 399.68
Heptachlor 8.49 - 599.39
Aldrin - - -
Heptachlor epoxide 70.58 - 321.68
v.chlordane - - 352.85
a.chlordane - - 260.96
P.P-DDE - - 195.72
Dieldrin - - 138.09
Endrin 62415 - 174.08
P.P-DDD - - -
PP-DDT - - 535.54
Endosulfan sulfate 112.02 - -
Methoxychlor 1268.68 - -
Endrin ketone - - -
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With respect to fish sample
(Sole) collected from Bardawil la-
goon Table (2) indicated that none
of the identified pesticides were de- | w4
tected in the fish Sole collected from
such source. Subsequently, it could
be stated that Bardawil lagoon is the | ™
best source of fish and is considered |
to be completely free from pollut-
ants as shown in Fig (3}.

On the contrary, Sole of |*
Qaroun Lake contain six types of |m
pesticides and the most frequently
detected one was methoxychlor was
1268 .68ug /Kg, while that of Endrin o

M

EGO1 B, ¢HG01087.05

Seole Bardawil

A
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A
rate
.0
e et . e
T~ X AN
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o 15 o » % * )

was 624.15up/Kg followed by en-
dosulfan sulfate 112.02pg/Kg, hep-
tachlor epoxide 70.58ug /Kg, v-
BHC+(3-BHC 10.29u2/Kg and 8.49
pg/Kg in heptachlor. By analyzing
the fish samples that were collected
from drainage, the same Table indi-
cated that the maximum and mini-
mum levels of the identified pesti-
cides were 599.3%ug/Kg (heptaclor),
138.09ug/Kg (dieldrin) respectively
as illustrated in Fig. (4).

With respect to Catfish sam-
ple, the concentrations of or-
ganochlorine pesticides were pre-
sent in the following descending
order: P,P-DDT (535.54pg /Kg),
y-BHC + B-BHC (399.68ug/Kg),
y-chlordanel (352.85ug/Kg), hep-
tachlor epoxide (321.68ug/Kg), o
chlordane (260.96pg/Kg), P.P-
DDE (195.72ug /Kg) and endrin
(174.08ug/Kg).

From the aforementioned results, the
levels of pesticide residues differed greatly
among the fish samples of the selected gov-
ernorates. This may be due to the fact that the
concentration of organochlorine residues in
fish depends on environmental conditions,
level of exposure, nature of pesticide and its
solubility, fish species and its ability to ex-
crete the compound. Organochlorine pesti-
cides even if banned, can still be detected in
fish because of their ability to persist for sev-
eral years and to accumulate in aquatic organ-
1Isms.

Statistical analysis of the pesticide resi-
dues in the tested fish samples was performed
by principal components. The data was given

Concentration ppim

Fig. 4:
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Fig. 3: GC chromatogram of the identified pesticide
residues in the Sole of Bardawil lagoon

I Soi¢ Quroun B3 Sale Bardawll E1Catfish | s

Comparative trend between organochlorine
residues (ug/kg w.w) in the cil content of Sole
and Catfish samples

in Table (3). The percentage of total variance
with the tested pesticides as well as the cu-
mulative percentage indicated that four out of
15 pesticide residues accumulated 97.70% as
follows; a.BHC 57.60, y.BHC+3.BHC 76.70,
Heptachlor 92.20 and Aldrin 97.70.

When the principal component was con-
cerned within the investigated fish samples in
relation to the identified pesticide residues,
statistical analyses given in Table (4) proved
that Caranx (Cairc govemorate) came in the
first order with a total accumulation of 37.50
% of the most frequently detected pesticide
residues. In case of sea fish and shellfish, the
data of the same Table proved that the propor-
tion of the identified pesticides was 0.316 in
Red mullet, 0.184 in Crabs and 0.062 in Clam.
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Table 3: Statistical analysis in terms of principal components within the tested pesticides in
relation to fish collected from different sources.

Principal components
Pesticide residues Cumulative
PC1 PC2 Eigenvalue  Proportion
Value %

a.BHC -0.339 0.019 8.6351 0.576 0.576 57.60
v.BHC+B BHC -0.336 -0.066 2.8691 0.191 0.767 76.70
Heptachlor -0.337 0.062 2.3309 0.155 0.922 92.20
Aldrin -0.005 -0.580 0.8171 0.054 0.977 97.70
Heptachlor cpoxide 0,322 -0.135 0.3458 0.023 1.000 100
v.chlordane -0.332 0.126 0.0021 0.000 1.000 100
a.chlordane -0.337 -0.047 0.0000 0.000 1.000 100
P.P-DDE -0.297 -0.050 0.0000 0.000 1.000 100
Dieldrin -0.333 -0.087 0.0000 0.000 1.000 100
Endrin -0.004 0.068 -0.0000 -0.000 1.000 100
P.P-DDD 0.079 0.169 -0.0000 -0.000 1.000 100
P,P-DDT -0,333 0.113 -0.0000 -0.000 1.000 100
Endosulfan sulfate 0.076 -0.483 -0.0000 -0.000 1.000 100
Methoxychlor 0.094 0.035 -0.0000 -0.000 1.000 100
Endrin ketone 0.002 -0.572 -0.0000 -0.000 1.000 100

Table 4: Statistical analysis in terms of principal components
within the different fish sources in relation to the
identified pesticide residues

However, this simply means
that accumulation of pesticides
in shellfish is lower than the

other tested sea fish. Both of

Sole of Quaron lake and Cat- Fish Principal component

fish indicated a proportion samples PC1 PC2 Eigenvalue Proportion Cumulative

level of 0.050 and 0012 re-

spectively out of the identified Nile fish samples
‘o Cananx 0.393 0.002 2.2527 0.375 0375
pesticides. =375%
Expenments proved clearly
that Sole samples collected from ~ Sea fisk and shellfish
Bardawil lagoon are completely Red }
free from any of the identified mullet 0.446 0481 1.8977 0.316 0.692
PGSUidefi- sint Crabs 0468 0459 11010 0.184 0.875
eshwater edible cat-
fish; Clanas batrachus (Linn)), Clam 0.377 0.518 03749 0.062 0938
was exposed to sublethal con- Sole Lake
centrations of two different Qaroun -0.383  0.531 0.2996 0.050 0.988
groups of pesticides-carbaryl, ..o
a carbamate and phorate, and &
Catfish 0.369 -0.088 0.0741 0.012 1.000

organophosphorus (OP) pesti-

cide - for 24, 72, 120 and 168

hours. The alterations and the

disorders of carbohydrate metabolism were
studied in the serum. Serum glucose, atkaline
phosphatase and bilirubin levels increased
with both tested pesticides throughout the
exposure peniod. The results indicate also that
the carbohydrate metabolism was adversely

Other reasons that explain the different
levels of pesticide residue in the investigated
fish samples are:

Log-normal distribution of contaminants

The potential health effects of environ-
mental contaminants in food stuffs have be-

affected by both the pesticides, as evidenced
in the serum of the fish (Jyothi & Narayan,
1999).

COme a concern among communitics because
of the presence of environmental contami-
nants in the Arctic ecosystem. Over the last
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10 years, there has been considerable effort to
monitor the level of contaminants in fish and
wildlife collected from different regions in
Northern and Arctic Canada. Chan (1998). A
significant percentage of the foods had con-
taminant levels exceeding the guidelines used
by Health Canada for market food consumed
by the “southern” populations. Mathematic
modeling of the distributions of the data
showed that contarminant levels in most food
groups are log-nonmally distributed and have
a typical coefficient of variation of about
100%.

Long-range atmospheric pattern and
threshold effect.

Environmental contaminants such as or-
ganochlorines are found in the Arctic envi-
ronment as a result of long-range atomos-
pheric and oceanic transport and local mining
activities (Barrie et af., 1992). The potential
health effect on Indigenous peoples is a con-
cern because humans are at the top of the
food chain and some of these pollutants are
known to bioaccumulate (Muir ef of,, 1992).
Moreover, both dietary exposure assessment
and dosimetry studies have shown that people
of some¢ northern and Arctic communities
may have elevated levels of contammnant ex-
posure {Chan er al., 1997).

Fish fillets and shucked oysters were
analyzed by Goodman et al., (1999) for se-
lected organochlorine pesticides, polyvchlori-
nated biphenyl (PCB) congeners, and metals.
Most contaminants were below water and
sediment quality guidelines designed to pro-
tect aquatic life, and contaminant concentra-
tions in oysters were low. Threshold effect
levels were exceeded for some organochlo-
nne pesticides and PAHs in some sediment
samples, but all values measured were below
probable effect levels. The only organochlo-
rine pesticide detected in filets from seven
fish was 3.2 mu g DDE/kg (wet weight) in a
sca catfish.

Marine paints

'The organotin tributyltin (TBT) is an anti-
fouling biocide used in marine paints and is a
common pollutant in harbor estuanies. The im-
mune system of channel catfish previously
demonstirated by Regala et al, (2001), fetalurus
punctaius, is a sensitive target organ of TBT.
Exposure strongly suppresses humoral immune
responses and harbor estuanes ofien contain
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polychlorinated biphenyls (PCBs) due to their
ubuquitous distribution. The coplanar congener
3,3,4,45-polychlorinated bipheny! (PCB-126) is
also immunotoxic to channel catfish, but it sup-
presses only the innate immune responses and
only at ligh doses.

Role of specific amino acids.

It is of importance to shed light upon the
possibility of the role of specific amino acids
such as methionine in the metabolism of
DDT, i.e., low levels of methionine resulted
in lower levels of DDT and its metabolites
accumulating in fish tissues; (Wilcock et af,,
1993). On the other hand, Wide spread appli-
cation of endosulfan as insecticide elicited an
aquatic environmental contamination. This
organochlorine insecticide is one of the most
toxic to fish and since this compound is bio-
acumulated and tranlocated across trofic
chains, its toxic effects may get human popu-
lations. (Martinez ef al., 1990).

Variations of fish species

Analytical survey was conducted by Ab-
dallah er af., (1990) for amalyzing 15 fish
samples representing two different fish spe-
cies, namely common carb (Cyprinus Carpio)
and Tilapia sp (Tilapia Nilotica) as a repre-
sentative of fresh water fish. The investigated
fish samples were exposed to different con-
centrations of P,P-DDT (organochlorine) and
malathion (organophosphorous) for 96 hr.
Mortality percent, LC50 after 24, 48, 72 and
16 hr of exposure, relative susceptibility
(RS), relative Toxicity (RT) and safe concen-
tration (SC) were calculated. The obtained
results showed a higher significant difference
between the two tested fish species.
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