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Abstract

In this study, bioaccumulation of the heavy metals (Cr, Cd, Cu, Zn, Pb and Ni) in the liver, gill, gonad and muscle tissues of
Mugil cephalus were reviewed seasonally. Due to heavy industrial and agricultural activities in the region, the bay has the pol-
luted coastal waters of India. Therefore, the levels of cadmium, zinc, iron were determined in the muscle in the species be-
cause of its importance for human consumption and also the liver, gill, gonad were reviewed since these organs tend to accu-
mulate metals. Heavy metal levels were found generally higher in the liver and gill than the gonad and muscle tissues in the

species; the levels of all metals in a given tissue were generally higher in Mugil cephalus than the other teleost species.

Heavy metals are steady and continue in environment as contaminants in the aquatic environments along with their or-
ganisms. They are supposed to be present in the environment as a result of natural processes and also as contaminants due
to human activities. According to World Health Organization, metals which occur less than 1% on the earth’s crust are toler-
able, with certain trace amounts generally found in the environment and when these concentrations surpass a stipulated lim-

it, they may become venomous to the surrounding environment.
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Introduction

Fish, a staple marine food, are considered as the source of protein, polyunsaturated fatty acids and particularly omega-3 fatty acids,
Calcium, Zinc and Iron [3] which is considered as one of the rich nutrient sources for humans that contribute to lower the blood
cholesterol and reduce the risk of heart diseases [14]. Among the aquatic fauna, fish is considered to be the most susceptible organ-
ism to heavy metal contamination. It is a well-known fact that fishes are good indicators of chemical pollution and as a result they
are long been used in monitoring metal pollution along the coastal and marine environment. Hence, fishes were considered as bet-
ter alternatives for investigating the pollution load than the water sample because of the significant level of heavy metals they bioac-
cumulate. Mullet is detritus and filter feeder inhabiting the coastal estuaries. This species can be considered as a biological indica-

tor for metal pollution because of its capability to accumulate heavy metals in its body [1].

The study conducted by [1] have observed that there is accumulation of six metals (Cr, Cd, Cu, Zn, Pb and Ni) in the tissues of M.
cephalus from the two locations of Pulicat lake situated on the southeast coast of India. Their results revealed that the Bioaccumula-
tion of heavy metals like Zn, Cu and Pb in Mugil cephalus is accumulated in elevated concentrations in various parts of the fish

when compared with other metals.

The bioaccumulation of heavy metals depends upon the species, environmental conditions and their inhibitory processes. Consid-
ering the risk associated with human health due to the consumption of fish, the concentration of heavy metals (Zn, Pb, Mn, Cu, Cr
and Hg) is examined in fish samples collected from the Machilipatnam coast. It was revealed that these metal concentrations were

exceeding the limits set by the world health organization (WHO). [10].

The highest metal concentrations were found in the fish sample collected from polluted site of Berbice-Corentyne, Guyana. The ac-
cumulation of heavy metal was found to be quite high in the muscle when compared with the gills and liver of M. cephalus. These
tissues were additionally investigated by light and electron microscopy and the results obtained were compared with the reference
site (Less polluted). The existence of large lipid droplets in liver and increase of mucous in gills were some of the most noticeable

observations which can be related to heavy metal contaminates [13].

The study undertaken by [15] to examine the presence of eight trace elements consisting of essential elements: zinc (Zn), chromi-
um (Cr), manganese (Mn), iron (Fe) and copper (Cu), and non-essential elements: mercury (Hg), lead (Pb), and cadmium (Cd) in
muscle tissues of M. cephalus obtained from Opak and Bogowonto river estuaries, in coastal water of Southern Yogyakarta, Indone-
sia. Fish with total lengths of between 25 and 33 cm were selected. The muscle samples of fish were analyzed for trace elements con-
tent by using Mercury Analyzer and Atomic Absorption Spectrophotometer. According to the end result obtained, it may be con-
cluded that the detected trace elements in the muscle of M. cephalus from two sampling sites were Cu, Fe, Zn, Hg. Other metals
such as Cd, Cr, Mn, Pb were not detected in fish muscle samples from both sites. The order of the mean concentration of trace ele-

ments in the muscle tissues of M. cephalus collected in both sampling sites was Fe > Zn > Cu > Hg.

The amount of heavy metals (Hg, Cd, As, Cu, Pb, Cr, and Zn) in the water, sediment and the fish sample (Mugil cephalus) were
analysed from different sites on Koycegiz Lagoon System. Potential risk of heavy metal concentrations in sediments underlined sig-
nificant ecological threat for two sites of the lagoon during winter and spring. The ratio of transfer factors of Cr, Hg, Zn, Cu and as
in fish from water was higher than 1, which clearly depicts that fish undergo bioaccumulation of the above said elements from la-
goon water. The analysis of individual Target Hazard Quotients (THQs) in the fish tissue indicated safe levels for the local people,
but there is possibility of risk in terms of total THQ because the peak THQ value of as suggests that they may experience a certain
degree of adverse health effect [6].

The aim of the present study by Hristina Neshovska et al., was to determine the levels of As, Pb, Cd, Hg, Mn, Zn, and Al in gray
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mullet [5,16]. The fish samples were collected between June and September 2020 during the fishing season from Varna and Burgas
regions. The concentrations of lead, cadmium, and mercury were below the maximum levels and this trend was observed for both

studied areas. Varna region was found to be maximum with manganese and the highest concentration of zinc in Burgass.

Heavy metal levels were found higher in the liver and gill than the gonad and muscle tissues, the levels of all metals in a given tis-
sue were generally higher in M. cephalus. The concentrations of Zn in the tissues of muscle of Mugil cephalus exceeded the toler-
able levels for a human consumption and other metals in the edible parts of the investigated fish were in the safety levels for hu-

man uses [12].

The accumulation of vanadium levels in different tissues (muscle and organs) of the striped mullet Mugil cephalus [16] and their
possible relationships with blood parameters were evaluated in a Natural Protected Area (Lake Faro, Sicily, Italy), during the win-
ter of 2017. Statistical results showed significant differences in concentrations of vanadium of the analyzed tissue of M.
cephalus and there is a positive relationship between vanadium concentration in the liver and some hematological parameters (R-
BC, Hb and Hct) and biometric indices. Our results emphasis the importance of fish blood parameters as sensitive indicators of
toxic impact of environmental factors such as metals [5].The concentration of cadmium, lead, copper, zinc, manganese and iron
were quantified in muscle, gills, and liver. The declining trend of metals in the tissues of fish samples from both Ennore estuary
and off-shore was in the order of Fe >Mn >Zn >Cu >Pb >Cd. On the whole, the highest metal concentrations were found in the
fish samples collected from Ennore estuary. The accumulation of metals in the gills and liver of M. cephalus was found to be quite
high in comparison with the muscle. Further these tissues were investigated by light and electron microscopy. The presence of
large lipid droplets in liver and increase of mucous cells in gills were some of the most noticeable alterations observed and were re-

lated to heavy metal contaminants [11].

Water and sediment were tested for cadmium, mercury and lead from Faro and Ganzirri lakes. These heavy metals have been as-
sessed in muscles and serum of Striped Mullet Mugil cephalus. A hemograms was conducted to find effects of heavy metals on he-
matological variables. Student's ¢-test depicted higher Pb levels in the sediments of Ganzirri Lake than Faro Lake. Two-way analy-
sis of variance showed higher Cd and Pb concentration in muscles samples of Striped Mullet from Ganzirri Lake than from Faro
Lake. Significant differences were found among hematological parameters as well. The results indicated a significant presence of

lead in the environment produces a drastic accumulation of metal in fish muscles [4].

The results showed that Fe, Mn, Pb, and Cu values were higher than standard permissible levels in the North Eastern Region of
Lake Manzala. The heavy metal levels in Mugil cephalus tissues were higher in autumn compared to spring and Fe was the most ac-
cumulated metal in all examined tissues followed by Mn and Pb. The accumulated heavy metals in the tissues of Mugil cephalus in-

duced several histopathological alterations, especially in the liver and gills [7].

Heavy metals are a serious hazardous component for aquatic ecosystems and human health too. They negatively affect aquatic life
functioning through accumulation resulting the physiological and growth disturbances in aquatic lifeforms and moreover it affects
the human. Due to an increasing population and development of man-made forms in recent decades the aquatic ecosystem and its
surroundings severely distorted. As compared to radical formation heavy metals are highly toxic radical formation compounds.
the fishes are most reliable biomarkers of genotoxicity contamination caused due to exposure of heavy metals in aquatic reservoir.
Now a days the knowledge is need in heavy metal kinetics and toxicity in fish its important for natural and aquatic resources, and

emphasize the use of fish for human consumption.

The concentration of heavy metals in the muscle tissues were above World Health Organization’s (WHO) permitted limits in the
aquaculture. Even though, the mean concentration of metal compounds in the fish tissues were below recommended limits by
FAO and WHO. The estimated daily consumption values were below the standard reference dose which means that the muscle tis-

sues of the fishes are safe for human consumption. In the recent years, world consumption of fish has increased simultaneously
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with the growing concern of their nutritional and therapeutic value of benefits. In addition to its important source of protein, fish
typically have rich contents of essential minerals, vitamins and unsaturated fatty acids . The American Heart Association (AHA) re-
commended consuming fish at least twice in a weak in order to reach the daily intake of omega-3 fatty acids. The Targeted Hazard
Quotient (THQ) of HM (Heavy Metal) <1 no threat and cause risk factor to human health. In case of continuous consumption of
HM contaminant fish probably cause risk and may lead to health issues. According to the studies and findings, human consump-

tion of fish species with low concentration of heavy metals at the current accumulating level is safe for human health.
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