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Abstract

Introduction. The current study were conducted in one of the most important water
sources in Iraq, the Tigris river.

Purpose. To study the bioaccumulation of some heavy metals (lead, nickel, zinc, copper,
and cadmium) in sediments and tissues of Melanoides tuberculata shells and the redia
stage of the trematode Parapleurolophocercous harbored by the snail used in the study at
three stations in Misan Governorate (Al-Musharrah, Al-Salam, and Qalat Saleh).

Materials and methods. Monthly samples were collected from July until December 2022,
with five replicates for each sample. The statistical results showed significant differences
at the probability level of p<0.05 between most of the heavy elements in the three study
stations.

Results. The redia stages recorded cumulative concentrations of the elements higher
than their concentrations in the sediments.

Conclusion. In shell tissue, all elements except lead and nickel were found to have higher
concentrations in the sediment than their concentrations in the redia stage.

Keywords: heavy metals, sediments, Melanoides tuberculate, redia stage,
Parapleurolophocercous, lead, nickel, zinc, copper, cadmium

424 "Laboratory Diagnostics Eastern Europe", 2024, volume 13, No. 3



KnuHuueckasa nHédektonorna n napasutonorusa / OpurrHanbHble nccnegoBaHma
Clinical Infectology and Parasitology / Original Researches <3

o,

XycaiiH Px."2D<, Anb-Masx C.X."
' Meparornyecknii Konnegx ectecTBeHHbIX Hayk, bacpa, Upak
2 MuHuncTepcTBo obpasoBaHmA, Mucan, Npak

BI/IOaKKyMyJ'IﬂLI,VIﬂ HEKOTOPbIX TAKEJbIX 2JIEMEHTOB
B JINYNHKaX ,EI,I/IFeHeTVIl-IeCKOVI TpeMaTo4bl

KOHGNUKT MHTEpecoB: He 3asiBneH.

Bknap aBropoB: XycaiH P.JIX. — KOHLenuus, MeTogonorus, GopmanbHbil aHanus, npoBeaeHne UccnefoBaHui, ob6paboTka aaH-
HbIX, Han1caHne YepHoBuKa cTatby; Anb-Masix C.X. — HayuHOe PyKOBOACTBO, NPOBEAEHNE NCCIefoBaHui, pecypcbl, 06paboTka
[laHHbIX, HaNMcaHNe YepHOBIKa CTaTbU.

CraTbs ony6n1KoBaHa B aBTOPCKOM peAakumu.

MopaHa: 10.10.2023

MNpwuHaTa: 10.04.2024
KoHTakTbl: abudallaham@gmail.com

Pesiome

BBepeHume. B nccnegoBaHum ncnosnb3oBany 06pasLbl MaTepuanos, NOyUYeHHbIX U3 of-
HOTrO 13 Ba)KHENLLMX NCTOYHMNKOB BOZAbI B Mipake — pekun Turp.

Lienb. V3yueHrie 610aKKyMynaLmMm HEKOTOPBIX TAXKENbIX METaNoB (CBMHLA, HUKENS, LiNH-
Ka, Men 1 Kagmua) B OTNOXEHUAX U TKaHax ynutok Melanoides tuberculata, a Takxe B
Tpematogax Parapleurolophocercous, ana KoTopbix YAUTKN ABAAIOTCA NPOMEXKYTOUHbIM
XO3AIMHOM, Ha CTagun peanun. B nccneposaHmnn ncnonb3osany 06pasLbl, NOyYeHHble Ha
Tpex cTaHumax myxadasbl MancaH (Anb-Mywappa, Anb-Canam 1 Kanat Canex).
Matepuanbi n meToabl. [1po6bl 0TOVPANNCh eXXeMeCAUYHO C Mo Mo Aekabpb 2022 roga.
[na noBbilWeHMA JOCTOBEPHOCTY NCCefoBaHNA Kaxdaa npoba 6panack B NATU 3K3eM-
nnapax. MNonyyeHHble pe3ynbTaThl CTaTUCTUYECKOrO aHanm3a CBUAETENbCTBYIOT O OCTO-
BEPHbIX pasnnuunax (ypoBeHb 3HauMmocTun p<0,05) B cofiepKaHny 60MbLIMHCTBA TAXENbIX
METaIoB Ha TPex Uccnegyemblx CTaHLUsAX.

Pe3synbraTbl. BoiABNeHHOE Ha CTagun peaun CyMmMmapHoe CofiepaHuie 3/1eMeHTOB OKasa-
nocb 6onee BbICOKMM, YEM B OTNIOMKEHUSX.

3aknioueHune. B TKaHAX PaKOBMH MOJIIOCKOB BCE 3JIEMEHTbI, KPOMe CBMHLLA U HUKENS,
06HapyXuBaloTCA B 60nee BbICOKOW KOHLEHTPALIMM B OTIOXKEHUAX, YEM Ha CTaauu pesnu.
KnioueBble cnoBa: TaxKenble MeTannbl, oTnoxeHus, Melanoides tuberculata, ctagus pe-
anu, Parapleurolophocercous, cBMHew, HUKeNb, LMHK, Meab, KagMuii

B INTRODUCTION

The problem of pollution is considered one of the most important problems that
have begun to take on serious environmental, economic, and social dimensions at the
global level. In Iraq, the environment has been exposed in recent years to various types of
pollutants as a result of wars and the increase in industrial, agricultural and commercial
activities [1]. Indicated that the danger of pollutants lies in their entry into the food chain
and their accumulation in the bodies of living organisms, reaching humans [2]. Hence, the
need to adopt vital indicators that can be used as vital evidence of pollution, including
pollution with heavy metals, becomes clear.Gastropods are considered to be the first
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intermediate host for trematode, as they are bioindicators and biomonitoring organisms
capable of accumulating elements in their bodies at a higher level than other groups
of invertebrates [3]. They are also considered to be important links in mineral cycles in
the aquatic ecosystem, as some aquatic birds ingest them. And fish, which in turn reach
humans through the food chain and cause health risks to them [4]. They are considered
vital indicators of the health of the ecosystem and the environmental changes occurring
init[5], as most of them act as vital filters for wastewater as they feed on bacteria and other
microorganisms in addition to feeding on the organic materials carried by the water [6].
Parasitic worms are sensitive to contamination with heavy metals and are characterized
by their ability to bioaccumulate these elements in their bodies in various ways, especially
those anthropogenic pollutants that come from humans and their various activities [7].
Therefore, they serve as an early warning, especially in low-level environmental threats
that may be. They are beneficial to the health of their hosts through their ability to
withdraw heavy elements from their tissues [8]. The effect of heavy metals on freshwater
snails L. natalensis infection with the F. gigantica and recorded lower concentrations of Cu
and Zn in infection snails compared to uninfection snails [9]. Compare concentrations of
heavy metal pollution in salt marshes, before and after the snails were infection with the
larval stages of trematode, it was found that the lake water recovered from pollution six
years after the snails were infection with these stages [10].

The possibility of using parasites in intermediate and final hosts as vital indicators
of pollution has not received sufficient attention in Iraq. As for the study of the
bioaccumulation of heavy metals in the larval stages of trematode in their intermediate
hosts, it is almost non-existent in the Middle East and in the countries of the world, and
this is evidenced by the scarcity of studies that have dealt with.

B PURPOSE OF THE STUDY

To study the bioaccumulation of some heavy metals (lead, nickel, zinc, copper, and
cadmium) in sediments and tissues of Melanoides tuberculata shells and the redia stage
of the trematode Parapleurolophocercous harbored by the snail used in the study at three
stations in Misan Governorate (Al-Musharrah, Al-Salam, and Qalat Saleh).

B MATERIALS AND METHODS

Samples collection

Collecting sediment samples. Sediment samples were collected from the river shelf
that was slightly covered with water after removing the surface layer with a small shovel. A
quantity of sediment was taken and placed in marked nylon bags. The sample was spread
on a transparent nylon bag in the laboratory and then placed in the oven at a temperature
of 75 °C until after drying it, it was ground with a ceramic mortar and sieved with a sieve
with a diameter of 2 mm to remove impurities. It was stored in marked plastic containers
until the digestion process was carried out according to the method approved by the
Regional Organization for the Protection of the Marine Environment [11].

Collecting snail samples: picked a group of Melanoides tuberculata snails manually
from each station and placed the samples in transparent plastic boxes labeled, with
an amount of the same river water and some aquatic plants until they arrived at the
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laboratory. The snails were then cleaned of plankton such as mud, algae, and plants.
The shells of the snails were broken to separate the tissue and isolate the larval stages
from the infection snails. The snail tissues and the larval stages represented by the redia
of the Parapleurolophocercous, which were isolated from the infection snails, were
placed individually on towel paper to dry at the temperature of the laboratory, and then
placed in an electric oven at 70 °C for 24 hours. Or until it dries, then it is transferred to a
desiccator until it reaches room temperature, then the samples are finely ground using a
ceramic mortar, and the powder is stored in clean, tightly marked plastic containers until
the digestion process is carried out according to the method approved by [12] for the
digestion of aquatic tissue samples.

Completely to measure the concentrations of elements under study. Measurement
of heavy metal ions: The concentrations of heavy metals (cadmium, copper, zing, nickel,
and lead) were measured using a Flame Atomic Absorption Spectrophotometer, type
AA7000, Shimadzu.

B RESULTS
The statistical results indicated that there were significant differences at the probability
level of p<0.05 between most of the heavy elements in the three study stations, as follows.

Lead

The results of the statistical analysis showed that there were significant differences
in the concentration of lead accumulated in sediments, shell tissue, and the Redia stage,
and at the probability level P<0.05, the highest cumulative concentration rate of lead
in the sediments was recorded and amounted to 18.59 micrograms | gram dry weight,
followed by the concentration rate in the rudimentary stage. Already 13.94, and conch
tissue recorded the lowest value, reaching 6.52 micrograms/grams dry weight. As shown
in Fig. 1.
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Fig. 1. Concentration of lead, estimated in micrograms/grams, in sediments, shell tissue, and redia stage
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Nickel

The highest concentration of nickel in sediments was recorded at 92.57 micrograms/
grams of dry weight, while the element concentration was 10.03 and 7.71 micrograms/
grams in the redia stage and the shell tissue, respectively. The statistical analysis showed
that there are no significant differences in the concentration rates between the redia
stage and the shell tissue, while there is a significant difference between both of them
and the concentration of the element in the sediment at the probability level of P<0.05.
As shown in Fig. 2.

Zinc Zn

The highest cumulative concentration of zinc in the Rhodia stage was recorded at
200.60 micrograms/grams of dry weight. The lowest concentration of the element was
recorded in the sediment and amounted to 73.39 micrograms/grams dry weight. The
differences were statistically significant at the probability level of P<0.05. As shown in
Fig. 3.

Copper

The highest cumulative concentration of copper was recorded in the larval stages
at a rate of 41.12 micrograms/gram dry weight, followed by it in sediments at a rate
of 27.81 micrograms/grams, while the lowest rate was in the shell tissue at a rate of
22.61 micrograms/grams dry weight. The statistical analysis showed that there was a
significant difference between the concentration in the shell tissue and the redia stage,
but the concentration in the shell tissue and sediment was not significant at the probability
level P<0.05. As shown in Fig. 4.

Cadmium
Redia stage recorded the highest cumulative rate of cadmium concentrations, reaching
1.08 micrograms/grams of dry weight, while its concentration in the shell tissue reached
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Fig. 2. Concentration of the element nickel, estimated in micrograms/grams, in sediments, shell tissue,
and redia stage
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Fig. 3. Concentration of the element zinc, estimated in micrograms/grams, in sediments, shell tissue,
and redia stage
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Fig. 5. Concentration of cadmium, estimated in micrograms/grams, in sediments, shell tissue, and redia
stage
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0.72 micrograms/grams of dry weight, and the lowest concentration rate recorded in
sediments reached 0.12 micrograms/grams of dry weight. The results of the statistical
analysis showed that there was a significant difference in the cumulative concentration
of cadmium between the three samples under study at the probability level of P<0.05, as
shown in Fig. 5.

B DISCUSSION

The M. tuberculata shell was chosen due to its availability of bioindicator characteristics,
as this species was found throughout the study period in sufficient numbers and is easy
to collect, in addition to being an intermediate host for trematode whose larval stages
can be obtained most times of the year. Most studies also indicated the ability of the
molluscs to concentrate many heavy elements. At relatively high levels compared to its
concentration in the aquatic environment, sediments, plankton, and plants, which is why
it can be used as a biological indicator. Cercaria is a small larval stage and is difficult to
identify in the aquatic environment [13], so it is not possible to obtain a suitable weight
from it to measure the concentrations of bioaccumulation of elements. Metacercaria is
a cercaria surrounded by a primary sac in which it can grow and develop for a period.
The thicker secondary sac is then secreted, and during the period of time between the
secretion of the two walls, the posterior caudate can absorb heavy elements [14], but
this period is very short, so it cannot accumulate heavy elements in high concentrations.
Redia is the only feeding larval stage of trematode that feeds on the tissue cells of its host
shell through the mouth, the muscular pharynx, and the short, unbranched intestine, in
addition to feeding by diffusion through the body surface [15]. Based on the above, the
redia stage was chosen in this study, which belongs to the fluke Parapleurolophocercous
Il, to measure the accumulation of some heavy elements Cd, Cu, Zn, Ni, and Pb, and to
compare them with their concentrations in the tissues of the shell in which they originated
and the environment in which the shell lives, and to demonstrate the possibility of using
them as a vital indicator of contamination with these elements. .It was observed in the
current study that heavy metal concentrations were recorded in the larval stages higher
than in the average host in all the elements under study. This confirms that parasites
are able to reduce the level of elements in the tissues of their hosts by absorbing them
from the tissues of their hosts and accumulating in them [7, 16]. The results showed the
highest cumulative concentration of lead and nickel in the sediment, reaching 18.59
and 92.57 micrograms, respectively. The redia stage recorded a higher concentration
rate in both elements than in the shell tissue, reaching 13.94 and 10.03 micrograms,
respectively, while the redia stage recorded the highest cumulative concentration of
cadmium concentrations. If it reaches 1.08 micrograms grams of dry weight, while its
concentration in the shell tissue reached 0.72 micrograms/grams of dry weight, and the
lowest concentration rate recorded in sediments reached 0.12 micrograms/grams of dry
weight. Which indicates the ability of these larval stages to bioaccumulate these elements.
Lead and cadmium are non-essential elements, and their presence in high concentrations
in water and their accumulation in the organisms under study indicates pollution of the
aquatic environment and the impact of aquatic organisms on this pollution, which could
be sourced from sewage and industrial wastewater that is thrown directly into rivers
without treatment, thus causing pollution of the aquatic environment as well, on smoke
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emissions from vehicles and equipment running on leaded gasoline [17]. The results of
zinc and copper accumulation recorded the highest concentrations in the larval stages
at 200.60 and 41.12 micrograms/grams in a row. The reason for this may be attributed to
emptying sewage from nearby homes and hospitals directly into rivers without treatment,
especially after the spread of the Corona pandemic in previous years close to the study
period, as discharging untreated sewage directly into rivers will increase the concentration
of this Elements in river water, and this confirms what was indicated by [18 19]. Authors
proved that comets of the family Notocotylidae isolated from the shell of L. peregra were
not affected when exposed to concentrations of 0-10 ppm of Cu for a period of six weeks
[20], but exposure to the same concentrations of Cu with the addition of 0.4 ppm of the
element Zn led to death. Comet. This was confirmed by [12].

When they found that the comet’s swimming speed and its lifespan decreased
significantly when it was exposed to low concentrations of Cu and Zn together. Authors
noted that comets of the Diplostomidae family had a five-hour lifespan shortened when
exposed to concentrations of cadmium, compared to comets that were not exposed to
the same element [22]. The elements cadmium and zinc are toxic to comets and affect
their life cycle after their release from the first intermediate host, which led to a decrease
in the diversity and density of metacercaria in the second intermediate hosts [21, 23].
However, another opinion when he stated that comets can swim quickly and efficiently
in a polluted environment, and they can also absorb and accumulate polluted elements
within their bodies [24]. The results reached by this study are consistent with the results of
previous studies that dealt with the concentrations of heavy metals in parasitized worms
and their ability to bioaccumulate these elements compared to their concentrations in
the tissues of their hosts, including the study of [25], in which he referred to the previous
result. Several times higher concentrations of lead and cadmium in tapeworms compared
to the tissues of their shark hosts [26]. This result was confirmed by [27] when they found
that the concentrations of lead, nickel and cadmium in parasitic worms were higher
compared to their concentrations in tissues of their fish hosts indicated an increase in the
concentrations of cadmium and copper in nematodes compared to their concentrations
in the tissues of their fish hosts [28]. The current study confirms the value of the larval
stages of trematode as sensitive bioindicators in environmental monitoring, and it is the
first study of this kind. These larval stages can also be used in environmental sanitation
and improving water quality from heavy metals.

B CONCLUSION

Heavy metal pollution is common in surface water in Misan Governorate. The ability
of the larval stages of trematode to accumulate heavy elements in their tissues and
withdraw them from the tissues of their hosts. The possibility of using larval stages as
biological evidence of heavy metal contamination. The possibility of using the larval
stages of trematodes that are not important to health and veterinary health in sanitating
the aquatic environment and improving its quality by drawing environmental pollutants
into the tissues of the larval stages.
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