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Abstract

Bioaccumulation of heavy metals, including Cd, Pb, Cu and Zn in muscle, gill, liver,
kidney and stomach in Acipencer persicus was studied. Fish were collected from the ‘Iranian
fishery zone 1" located between Astara and Kiyahshahr across five stations in the study area
during the autumn catch season in 2001. Samples were analyzed by wet digestion with
hydrogen peroxide and nitric acid. Analyses were testified using spike method. A sample of
bovine liver (CRM 185R) was also tested to ascertain reliability of analyses. Digested
samples were analyzed using Flame Atomic Absorption Spectrophotometer. The
bioaccumulation pattern for Zn in different tissues studied was stomach>liver>
kidney>gills>muscle tissue. The mean concentration of Zn in the stomach was 136.6+10.70
ng ¢! dry weight. Cu with the maximum concentration of 39.71+8.85u¢g g’ dry weight in
liver showed a bioaccumulation pattern of liver>kidney>stomach>gills>muscle tissue. The
bioaccumulation pattern for Pb was determined as gills>liver>kidney>stomach>muscle tissue.
Maximum mean concentrations of Pb 6.87+2.25ug g! dry weight belonged to gills.
Bioaccumulation pattern for Cd in the different organs studied in A. persicus was
kidney>liver>gills>stomach>muscle tissue. Maximum mean concentration of 5.1+0.97ug g’
dry weight belonged to kidneys and the minimum mean concentration of 0.05+0.007ug g dry
weight belonged to muscle tissue. Concentration of the metals in the muscles samples were
below the most guidelines for human consumption. However, the concentrations for heavy
metals were higher than duidelines in some other organs this does not pose health problems as
these organs are not used for human consumption.
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Introduction

The Caspian Sea is the largest intercontinental
water basin and is considered the habitat of
several most commercially valuable sturgeon
species of the world (Dumont, 1998). Sturgeon
catch in the past decade has declined
dramatically. Annual sturgeon catch in the
Azov and Caspian Sea rose from 24000 tons to
25000 tons during 1970 to 1985, representing
90% of the world catch. However, later the
catch figures have dropped down to 2000 tons
(Billiard & Lecointre, 2001). This severe
decline that poses a threat to sturgeon
reproduction is to a great extent associated
with over fishing, construction of dams
across rivers in which sturgeons migrate
and water and sediment pollution (Billiard
& Lecointre, 2001).

Among this chemical pollution has been
an important factor that affects sturgeon
populations in the Caspian Sea. Investigations
in the last decade have demonstrated the
occurrence of heavy metals in water, sediment
and aquatic organisms of the Caspian Sea
(ECOTOX Study, 2002; De Mora &
Sheikholeslami, 2002; Sadeghi Rad, 2002).
Some regions in central and south Caspian are
obvious hotspots (in sediments) for copper
(Cu) and zinc (Zn).

The Persian sturgeon, Acipenser
persicus is among the sturgeon species that
inhabits the Caspian Sea. Possessing the
highest catch numbers and breeding
percentage in sturgeon hatcheries, this
species is of particular importance in Iran.
Survival and sustenance of these fishes is
greatly influenced by their productivity,
number of healthy breeders, survival of

- consumption. The

offspring up to maturity and environmental

pollution.  Therefore, consistent and
comprehensive investigations on different
aspects of sturgeons have to be conducted
to understand the impacts of various
pollutants including that of heavy metals in
this species and to determine their
bioaccumulation in different organs of these
fishes. Given the economic significance of
meat and caviar, it is important to monitor
the accumulation of heavy metals in
sturgeons and compare these concentrations
with the MAC for these metals based on
human

international standards for

present study was
conducted to gather information regarding
the bio-accumulation of heavy metals Zn,
Pb, Cu and Cd in muscle tissue and
different organs (gills, liver, kidney and
stomach) in A. persicus and to determine
the health status of muscle tissue for human

consumption.

Materials and methods

Five catch stations in the ‘Iranian fishery
zone 1” located between Astara (48° and 52
east longitude and 38° and 26' north
latitude) and Kiyahshahr (49° and 53' east
longitude and 37° and 27' north latitude)
were selected to collect the samples (Fig.
1). Tissue samples (n=25) were collected
from five 4. persicus specimens caught in
the study area during the autumn catch
season in 2001. Tissue samples from
kidney, liver, gills, stomach and muscles
were taken from each fish. A section of
pectoral fin ray was removed for age
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determination. Samples were sealed in
plastic bags and were transferred to the
laboratory on ice where they were stored at
~17°C until they were analyzed.

Analyses of samples were conducted at
the chemistry analytical laboratory of the
Gilan University. Tissue samples were cut
into pieces and dried at 70°C under
atmospheric  pressure.  Samples  were
analyzed by wet digestion with hydrogen
peroxide and nitric acid. About 10-15g of
dried sample was transferred to a 250ml
volumetric flask and 10ml of deionized
water, 2ml of 65% nitric acid and 2ml of
30% hydrogen peroxide was added to it.
Samples were refluxed for about an hour.
After cooling again 2ml of 65% nitric acid
and 2ml of 30% hydrogen peroxide was
added and samples were refluxed. This

process was repeated three times. Digested

samples were filtered and the residue on the
filter paper was rinsed with hot water (three
times and each time with 15ml water)
(Lanza & Budeni, 1975).

The volume of the filtrate was reduced to
40m! and transferred to a 50ml volumetric
flask and the volume of the filtrate was made
up to 50ml. Digested samples were analyzed
using Flame Atomic Absorption Spectro-
photometer (Varianspectr AA 220) (detection
limit for Pb=0.3-25, Cu=0.1-15 and Cd=0.03-
3ppm). Analyses were testified using spike
method. A sample of bovine liver (CRM
185R) was also tested to ascertain reliability of
analyses. Recovery for Zn, Cu, Cd and Pb
were 53, 100.44, 53.3 and 98.8, respectively.

All results obtained were analyzed using
Excel and the non-parametric Kruskal-Wallis
Test (SPSS for Windows, version 14.0) was
used to compare groups of sampled data.

Figure 1: Map of the Iranian coastline of the Caspian Sea and the Iranian fishery zones





















