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Abstract

The concentrations of heavy metals (coppgekel, lead, cadmium, iron, manganese) in sevearts
of body (gonads, gills liver, intestine, and musabé head, trunk and tail) dfenual osa ilisha (Hamilton,
1822) hunted from Iraqi Marine Water. Metal concatibns were measured by Flame Atomic Absorption
Spectrophotometer. The results showed that theebigralues were recorded for iron (105.048)g (dry
weight), the least concentration was for lead (8)G4g/g (dry weight). Cadmium, nickel, manganesg an
Copper recorded (1.069, 1.098, 1.089 and 1.069) regpectively. results showed that fish bodygtirat
accumulated the metals were as follows; liver,agisn gills, intestine, head muscles, tail musdlesk
muscles, whereas the sequence of metals in fisly vad as follows; iron, copper, manganese, nickel,
cadmium, lead.

Keywords; Tenualosa ilisha ; biological accumulation ; environmental pollutipheavy metals ; Iragi
Maine Water.

Introduction

Heavy metals today have a great ecologigmificance due to their toxicity and accumulati
behavior (Purves, 1985). They are non-biodegradabteundergo a globaleco-biological cycle in which
natural waters are the main pathways (1). Heavyalsidh water are particularly dangerous for fish
juveniles and may considerably reduce fish densitygven cause extinction of entire fish population
polluted reservoirs. The data of many authors iichat heavy metals reduce survival and growtisbf
larvae (2). They also cause behavioral anomaliesh ss impaired locomotors performance resulting in
increased susceptibility to predators (3), or stmad damages, mainly vertebral deformities, Ovposxire
to heavy metal contaminants can lead to overprégiucitf tumorsand consequently systemic damage to the
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organism (4). The lethal and sub-lethal concemmattadmium has accumulative polluting effect anuld
cause serious disturbances in fish metabolism sstabnormal behavior, locomotors anomalies or
anorexia (5; 6; 7). Cadmium may also affect thefloells (8). Heavy metals such as cadmium, chromiu
Nickel and lead might alter the properties of helobi by decreasing their affinity towards oxygen
binding capacity rendering the erythrocytes moegife and permeable, which probably results in cell
swelling deformation and damage (9). Particle okai may cause some morphological transformations i
numerous cellular systems and chromosomal abensa(it0). Among the aquatic fauna, fish is the most
susceptible to heavy metal toxicants (11) and oreore vulnerable to metal contamination thanathgr
aquatic fauna. Heavy metal concentrations in ograntan be changed during the seasons of year (12).
Entering of heavy metals in to organisms largelpatals upon water temperature (when metabolisms
increases), connects positively or negatively withth temperature and salinity (13) ,these metals
accumulate in certain tissues and organs but ttwricentrations differ from one organ to another
.Benthic - feeding fish can accumulate heavy metatheir tissues in concentrations higher thanahes

of a water column nutrition or surface water rtigri because the sediments contain big quantities
those metals. This study was carried out to ingasti the concentrations of many heavy metals im fis
tissues of commercial importance and to evaluaeittks the fish expose to, to provide informatidmout
copper, nickel, lead, cadmium, iron, manganeseeamnations in several tissues of fish body.

Materials and methods

Thirty five samples ofTenualosa ilisha fish were caught in Iragi marine waters. Lengthsl a
weights of the fish were taken, their length andgiveaverages were (295) mm and (310) g respewgtivel
The Method was explains in (14) used to digedt famples of muscles from head, trunk and tail.

heavy metals. After collecting and preparing sample5 g of each dried and grinded sample was taken
and put in glass test tube then 3ml of (1:1) Cotre¢ed Perchloric acid (HCIO4) and Nitric acid (HB)O
mixture .The test tubes were put in water bathGaC¥for 30 minutes then transferred to hot plate for
completion the digestion until the mixture becartea then it was filtered or separated by cengefin
order to discard the undigested fibers. Filtrattunme was completed by deionized water to 25 ml. The
samples were preserved in tightly closed plast&sviuntil they were measured by Flame Atomic
Absorption Spectrophotometer.

Statistical program SPSS was used to analyze #te statistically. Significance differences among
averages were tested by using Revised Least SignifDifference (RLSD) at 0.05 significant level.

www.bumej.com 32



Mesopotamia Environmental Journal ISSN 2410-2598
Mesop. environ. j. 2015, Vol.1, No.3:31-43.

07200

30°00'N

Crane <

Al-Amiq Port

19°400N

Plate. 1 study area

Results

Figure (1) illustrated the highest valdes copper concentration was (0.095 ) pg/g (deight)
during February and March, while the least conegitins were below level of Flame Atomic Absorption
Spectrophotometer detection during August and $ame in the muscles of trunk, there were significan
differences, a{P<0.05) probability level in metal concentrationdifferent tissues, they were between the
liver and intestine and between other tissuesethare significant differences at same level obphulity
between August and September and between othemhmoffitstudy. Figure (2) showed that the highest
values of nickel concentration was (0.092) pg/y (@eight) during April and May in the muscles ofita
whereas the least concentrations were below lefeFlame Atomic Absorption Spectrophotometer
detection in gills and intestine. The results shivsignificant differences §P<0.05) probability level for
nickel concentrations in different tissues, theyauMeetween gills and muscles of trunk on the omaltzand
between other tissues on the other hand, they sih®aved significant differences at same level of
probability between (April and May) and other manthf study. Figure (3) showed the highest recorded
concentration for lead (0.065) pg/g (dry weight)ridg February and March, the least recorded
concentration for the same metal was below leveFlaime Atomic Absorption Spectrophotometer
detection, the results showed significant diffeemcat(P<0.05) probability level between (gonads,
intestine, liver) and other tissues, Also thereavesignificant differences, @P<0.05) probability level
between (April, May) and other months of study.uUfey(4) showed the least recorded concentration for
cadmium(0.016) pg/g (dry weight) in intestine ridg most of the months of study, where as the dsgh
recorded concentration (0.087) pg/g (dry weight)irdu February and March ,It was found a significant
differences between gonads on the one handthed @rgans on the other hand. The results didinotv
significant differences, gP<0.05) probability level among the months study.ufég(5) illustrated the
highest concentration for iron was (7.53) pg/gy(dreight) during June and July, whereas least
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concentration for iron was (1.151) pg/g (dry wejgimt gills during August and September, there were
significant differences in metal concentrationsliiifierent tissues, there was significant differermetween
(liver, gonads, muscles of tail) and other tissties results also did not show significant differes at the
same level of probability among the months of stugigure (6) showed the highest concentration for
manganese was (0.081) pg/g (dry weight ) duringlAgmd May in the muscles of tail, whereas thestea
concentrations were below level of Flame Atomic édpsion Spectrophotometer detection in the misscle
of trunk during August and September, the resulsd ahowed significant differences, (8<0.05)
probability level in manganese concentrations iffedent tissues, there were significant differences
between (liver, gills, muscles of tail) and betwestuscles of tail and other tissues, there wasifgignt
differences, a{P<0.05) probability level (April, May) and other mtstof study. Figure (7) illustrated that
the total concentration of the metals during thegokof study, it revealed that the highest conian
was for iron (105,049) ug/g (dry weight) and thasleconcentration for lead (0.643) pg/g (dry weight
Figure (8) showed the total concentration of theatseduring the period of study. Figure (9) shoviesl
total concentration of the metals in the tissuasnduthe period of study by part per million (pprijgure
(10) illustrated the heavy metal concentrationssadiments during the period of study, the least
concentrations were for lead, nickel, iron, cobatipper during, they were (25.11, 39.2, 396.2, 1,88.
40.12) ng/g (dry weight) respectively. Table (1pwh the permitted limits of heavy metals in fish/gig
(dry weight), Table (2) shows concentration of heanetals in different Iraqi fish, Table (3) enviroental
factors during of study
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Table 1 permitted limits of heavy metals in fish pfy (dry weight) according to (references )

Refrains| pb | Cd | Fe | Mn | Ni | Cu | Zn
15 3 139|50 /| 8 18 | — -
186, 4 - -

1 55 | 45| 20
17
18, 2 - -
4 40 | — | 80
17
19 5 | 83| — - - 5 -

Table 2 concentration of heavy metals in differentragi fish

Refrains | Ni Pb | Cd| Cu| Fe|l Mn type
20| 1.9 0.0 | 6.89 T. ilisha
11 1.2 | 62 | 0.6
21 95 | = J119| 51 | 17| 26| Owlithes
ruber
22| 45 _ ND | 29| 62| 13| Acanthopag
ruslatus
23 4 _ ND | — | 44 | 14 T. ilisha
24 1 245| 20| 215 5.7/ A latus
25 13 53] — chirocentrus
29 | 949 | — dorab
The | 0.80 3.8 T.ilisha
study 12 1.3
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Table 3 environmental factors during of stady

Month temperature salinity PH Dissolved Oxygen mg /
February 16 19.6 7.8 11.70
March 17.7 12.9 7.9 11.60
April 20 9.6 8.1 10.90
May 28.3 8.2 8.0 10.50
Jun 27 17.6 8.1 10.50
July 28.5 26.2 7.6 10.27
August 29.1 21.7 7.5 9.67
September 18.8 23.5 7.3 9.90
Discussion

Today humanity is facing the highest lesfepollution with heavy metals and other pollutgnp to
the limit is higher many times than it was befpmlution. Pollutants and heavy metals are foumthie
aguatic environment in many forms, they can be doas organic and inorganic complexes or suspended
molecules or dissolved ions and these forms diffigh respect their bioavailability toxicities (2&leavy
metals are naturally found in the environment louvéry low concentrations (27). The determinatién o
heavy metals ions in aquatic system was usefubirtrolling the pollution specially these metals &er
undegradable thus they differed from hydrocarbgutiutants of varied chemical composition that lost
some of their toxic characteristics with changihgit chemical composition, so it is difficult tomeve
easily the heavy metals from the environment byimgtprocesses in comparison with most of organic
pollutants, but the ions of these metals can coehiith salts to form complexes that settle on tbidm
(28). The accumulation of heavy metals in fisheatiéd according to the method by which the metalewe
absorbed and fish sp and kind of metal (29). Tkelte showed that the highest concentration duitieg
period of study was for iron in all parts of thedy, it was considered one of the important, esskeand
nontoxic metals in case of its increased conceotran the body (28), whereas the quantity of heavy
metals in muscles were less than other parts obtitly because muscles fat scarcity, this agreéu avi
study of (30), it was found that metal concentnagiin muscles of four fish species of Arabian Guafe
less than their concentrations in other partshef body ,this follows the kind of nutrition or mkta
concentrations in the environment ,but metal cotraéions were high in tail muscles (red muscle$d th
agreed with a study of (31) dviugil sp., when he measured the concentrations of cadntgapper, zinc,
lead and chrome, the concentrations of these mietéikh red muscles were higher than those ofikite
muscles, his results were higher than the oneseasfept study, this could belong to muscle comjmsit
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types and their ability to accumulate the heavyafseas well as their contents of fat, heavy metattie
and bioaccumulate in fat tissues, gonads, liverrandcles and could cause heavy damages to theismgan
(32). Some heavy metals such as copper and leadtat fats so easily accumulate in fatty tissofefish

in spite of the ability of fish to transferee osclarge the heavy metal to the surrounding envieoif83).
The present study recorded an increase in heavyl m@hcentrations in fish gonads during the peobd
study because they contain big quantity of fathgirt tissue composition and so became a center for
accumulation of heavy metals during this periathey started accumulation heavy metals with small
quantities then they reached the highest averagesproduction season, this process can be regasied
part of reproduction strategy to conserve sp ,sfishetypes their ovaries contain toxic compoundd by
this way the fish protect their eggs from predatibimaccumulation and enlargememnbstly connected
with high levels of toxic material pollution. Thesults showed that the least concentration inisgles
during all the period of study was for lead, itvery toxic, can be transferred via food chain te thain
consumer, i.e the human being. Lead can affecty eystem and regime in the body and exposuregdio hi
level of lead can cause heavy damage in the biditeis and finally death (34), infection of vitarpin
food chain may lead to disorder in whole regime &rdll weaken or may completely stop. Heavy metal
concentrations in marine but high salinity reducgsdlving heavy metals in water, so raising of some
heavy metal concentrations in fish tissues leaddterioration of peroxidative protein that activédt
production in marine fish, work aregulation of metal level inside their bodies vidrition and excretion
(35), this explained that the heavy metals conegiotis in marine fish tissues were less than tiobsesh
water fish tissues and this due to raising of eaibs that combine with heavy metals and setthesint
down and reduce their toxicity and this what (3Bpwed in their study about the impact of salinity o
toxicity of some heavy metals, they found as sabncentration (salinity) in water increased the
concentration of free heavy metals ions decredsgdombining with salts and forming bottom settled
complexes. This agree with the results of presemtys few heavy metals were recorded and the reaso
could be attributed to different abilities to casitheavy metal levels inside their bodies via rign and
excretion With respect heavy metals arrangement in musclési®btudy differ from what (29) mentioned
in their study, they arranged lead, cadmium, nickletome, they recorded high concentrations foul kead
cadmium in organs and this case calls to worry atfzaiprobabilities of human exposure to heavy seta
by eating the hunted fish. The results of studgwsed that heavy metals were less than the pewminitt
maximum level of food recommended by (37), bestlas the heavy metals in fish tissues were much les
than permitted level for human consumption explaid®y Food and Agriculture Organization (38).
Calcium ions in water plays important role wherplsedequencing the heavy metals in sediments avekit
noted in connection with concentrations of thes¢aieeén water and sediments, this indicates thdtipos
and role of environmen tin accumulation of metals, the most important ground for forming fish
nutrients, specially Bento phages and annelidhefttottom as asource of fish nutrition. Benthicntau
played important role as a link up of heavy megddsorption, infection of vital part in food chairaynlead

to disorder in whole regime and it will weaken oayrcompletely stop (39). All fish have the ability
bioaccumulate sediment heavy metals with diffetewtls. The differences that were found concernigla w
metal concentration in tissues can be explainetherbasis of environmental circumstances that afigci
occurs in environmental regimes, these circumstanoie on the basis of nutrients as well as pioltut
level. Still there are many doubts with respecthi® dangers of pollutants on health because theapte
pollution of fish with heavy metals may be deatsifor future utilization, it is important to preed the
research in order to get more knowledge in thisctojp devote environmental programs on the nationa
and regional level in order to control the polhtg affording the required financing to develog th
environmental societies via the projects that diexploring connections between the pollutantstzaith
through priority that was determined by studying tprograms, they are the heavy metals and organic
pollutants.
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Conclusions

Heavy metals accumulate in different btidgues, they can highly concentrate in fattyugssand
their increase leads to damage or distortion dftedues so waters should be treated before digicita
them in to the environment. Increasing fresh wheeel that pour in to the Gulf. Protecting fish haseas
and examining the fish before marketifg.lisha can accumulate heavy metals in their tissues; thay
highly accumulate the metals. The least conceptraif heavy metals were in muscles of fish, thénagg
concentrations were in ovaries. Concentrating dsttibuting of heavy metals in the Gulf will pernti
researchers to evaluate probable dangers for dirdgish and even human beings, some peoplesfisint
in parts of the gulf. Heavy metals should be manmcentrated in sediments near to its source, trhine
special fields for high concentrations of heavy atetan help in determining the fields that canefien
from the increase of sacrificed efforts to contwotface flow and effluents of pollutants in to telf, high
level of some heavy metals that were discoverethénsediments of Gulf, the concentrations of heavy
metals were fluctuating and accompanied the vanadti food chains. More studies can be done thraugh
different age groups of this fish sp and to camuy @ detailed study concerned vital parts of fobdiie, to
study different levels of heavy metals accumulatiorsoil, to carry out a study connects the impafct
heavy metals on the organisms including human beinfipllow up the environmental studies in theioag
and seashores, to study the pollutants during igite tide in order to know the quantity of pollutarthat
were brought with water.
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