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ABSTRACT

degrading gradually. It has been assumed that
Chemicals (EDCs) from the discharges of surroufdi ody as well as in the fish body.
esponding to the stimulus or
certain receptors while some
ction or underproduction of

INTRODUCTIO

A living body requires various types of elements for carrying out various biological activities
that are necessary for continuing the life process. Those “Elements” include inorganic and
organic substances that are found easily in the environment. Out of them, the inorganic minerals
like sodium, potassium, calcium, magnesium and heavy metals like iron, manganese, lead,
mercury, chromium, cadmium, nickel, cobalt, beryllium copper etc., when present above the
permissible limit are harmful. But, the ways to perceive them or the routes of exposure to these
heavy elements are different. The pollution of the existing aquatic ecosystems by heavy metals
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has become a worldwide problem in recent years, as they are non-biodegradable and most of
them show toxic effects in organisms. Among environmental pollutants, metals are of particular
concern, due to their potential toxic effect and ability to bioaccumulate in aquatic environment
(Censi et al., 2006). Heavy metal concentrations in aquatic ecosystems are usually monitored by
measuring their concentrations in water, sediments and biota, which generally exist in low levels
in water and attains considerable concentration in sediments and biota. Some heavy metals have
been shown to have endocrine disrupting properties, interfering with the hypothalamic—pituitary—
ovarian (HPO) axis. Heavy metals including both essential and n ential elements have a
particular significance in ecotoxicology, since they are high ersistent and all have the
potential to be toxic to living organisms. Sediments are im sinks for various pollutants

metals such as Cd and Pb have no known rolg in biological systems as theyjare toxic, even in
trace amounts. Accumulation of heavy metals in a_ti is, mainly dépendent on water
concentrations of metals and exposure perio Iso referred to as hormone
ughout the body, acting as
atching receptors in or on

ble receptors are well equipped to respond. Once a
i the hormone's instructions by either

e hormones that are important for sexual and reproductive
trogen is involved in the onset of puberty, secondary sex
ubic and armpit hair. Estrogen also helps to regulate

Environmental estroge ch different from natural estrogen, in a sense that it is not produced
by our endocrine systep; environmental estrogens usually referred to as xenoestrogens, which
literally means, “foreign estrogen,” comes from chemical components that exhibit some degree
of estrogen-like activity that are obtained from the environment are thus known as “endocrine
disruptors”. Estrogen dominance can lead to infertility, breast cancer, endometriosis, accelerated
aging, fibromyalgia and many other pathologic issues. Environmental estrogen can be found in
many things that our industrialized society relies so heavily upon, such as food, cleaning
products, drugs, electronics, and many more. Even heavy metals and metalloids may have
estrogenic activity, suggesting that these compounds are EDCs as well as more generalized
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toxicant. Some chemicals mimic a natural hormone, fooling the body by over-responding to the
stimulus or responding at inappropriate times while some block the effects of a hormone from
certain receptors. Some directly stimulate or inhibit the endocrine system and cause
overproduction or underproduction of hormones. A variety of chemicals have been found to
disrupt the endocrine systems of animals in laboratory studies, and there is strong evidence that
chemical exposure has been associated with adverse developmental and reproductive effects on
fish and wildlife in particular locations. Thus, from a physiological perspective, an endocrine-
disrupting substance is a compound, either natural or synthetic, whi ough environmental or
inappropriate developmental exposures, alters the hormonal homeostatic systems that
enables the organism to communicate with and respond to i i

instance, EDC effects can involve altered E

uterus. Along with the direct influence of ED gen actions, they can affect
ck, effects that may differ

depending on developmental : iNg mechanisms not directly

mediated at the hypothalagaC-pitui . For instance, reproductive

re et al,.1995). It also accumulates in muscle, kidney and

the fish age, pH and water hardness (Nussey, 2000). Cd is

fish. It causes lesions in the testes and ovaries, reducing the

consumption of oxyge e gills. Pathological changes of kidney and intestinal tissues and
lesions and skeletal defgfmities. The potential of these elements for increased biota exposure and
health risk is troubling; therefore, they were listed as priority pollutants by the US Environmental
Protection Agency All these sources of pollution affect the physiochemical characteristics of the
water, sediment and biological components, and thus the quality and quantity of fish stocks.
Excessive pollution of surface waters can lead to hazards in humans’ health, either through
drinking of water and/or consumption of contaminated fish. The concentration of metals is a
function of species, and metals accumulate more in some fish tissues than in others. The obvious
sign of highly polluted water, dead fish, is readily apparent, but the sublethal pollution might
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result only in unhealthy fish. Very low-levels of pollution may have no apparent impact on the
fish itself, which would show no obvious signs of illness, but it may decrease the fecundity of
fish populations, leading to a long-term decline and eventual extinction. Such low-level pollution
could have an impact on reproduction, either indirectly via accumulation in the reproductive
organs, or directly on the free gametes (sperm or ovum) which are released into the water. Cd is
an estrogen mimic, experimented that female rats injected with Cd experienced earlier puberty
onset, increased uterine weight, and enhanced mammary development. Cd treatment induced

estrogen-regulated genes such as progesterone receptor and com
treated MCF-7 human breast cancer cells demonstrate many resp@fiSes to Cd that are the same as
those elicited by estrogen. Cd treatment stimulates MCF- growth, downregulates the
, and stimulates estrogen
te estrogen receptor-
ancer cell growth

(Cheryl A. Dyer, 2009).

Table 1: Maximum Permissible Limit (MPL) issues and Water:

Name of the heavy metals iifish tissues (in mg/kQg) MPL in water (in mg/L)

Pb . 0.01

Cd . 0.003

Source: FAO/WHO re

to be the Borsola Beel located near Rehabari area of
N and 91°44°44” E, previously reported to have
he beel is one of the notable potential wetlands

ighas of 85-90 bighas of land of Borsola Beel have been
leges & commercial buildings.

MATERIALS

Chemicals: All the chemicals were provided from North East Chemicals, Guwahati.

Collection of water: Water samples were collected into 500ml glass reagent bottles previously
soaked in dilute nitric acid, and then rinsed with distilled de-ionized water. At the sampling site,
the bottles were rinsed three times with lake water prior to filling. The water samples were
collected just below the surface. One sample was collected from each sampling point. The bottles
were sealed tightly, and covered with aluminium foil paper.
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Acid Digestion of water sample: The collected water samples were then brought to the
laboratory where the samples were acidified to make the pH less than or equal to 2, using 60%
hydrochloric acid (Merck, Darmstadt, Germany), then stored in the dark at room temperature
prior to analysis. For the analysis of estrogenic heavy metals (Pb & Cd), the water samples were
subjected to nitric acid digestion. To 50ml of sample, 5ml of conc. nitric acid was added. The
contents were then heated on a hotplate with the temperature of the hotplate not exceeding
160°C. Boiling of the mixture was continued until the volume was reduced to 10-20 ml. The
contents of the beaker were then quantitatively transferred to a volumetric flask, and
diluted to 50ml volume with deionized water. The samples wergfthen filtered using Whattman
filter paper and then subjected to analysis.

nalyzed using flame
tration, i.e., both

Instrument used — Atomic Absorption Spec
Company — Perkin Elmer, Model — 200A

After repeated trials of fishing, wi ng net, a female AnabasSp. was collected of
Weight = 11gms, Length = 8gffs, Bread

Kingdom:- Animali
Phylum:- Chordata
Class:- Acti

Collection of fish: les of fish were collected into plastic bucket with water to support the
normal conditions, pr y soaked in dilute nitric acid, and rinsed with distilled de-ionized
water. Upon arrival at laboratory, the fish were stored in a cool dry place in the water of the
beel itself prior to analysis.

Acid Digestion of fish tissues: For the analysis of estrogenic heavy metals in muscle, kidney,
ovary, liver tissues respectively and blood serum samples, each of muscle, kidney, ovary and
liver tissues respectively from 1 fish collected (Anabas sp.) were dissected out using stainless
steel knives and tweezers. Weighed tissues were transferred to aluminium foils, wrapped gently
and stored in a fridge at 4°C before acid digestion. A mixture of perchloric acid and nitric acid is
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prepared at a ratio of 3:1 (18ml:6ml). The tissues are then transferred to the mixture and its
contents were then heated on a hotplate with the temperature of the hotplate not exceeding
160°C. Boiling of the mixture was continued until the volume was reduced to 2 - 5 ml. The
contents of the beaker were then quantitatively transferred to a 100ml volumetric flask, and
diluted to 50ml volume with deionized water. The sample is further filtered using Whattman
Filter paper and then subjected to analysis.

Centrifugation of blood: Blood was collected using a new steriliz dle rinsed with freshly
prepared EDTA. This blood was then transferred to an eppendorfdnd stored in fridge at 4 degree
celcius prior to centrifugation. Blood serum was then ob from the blood sample by
centrifuging it at a speed of 5000 rpm for 10mins. The sup hen collected and diluted
upto 5ml with deionized distilled water.

Estimation: The obtained samples were then a Cd & Pb using

RESULTS

Estimation of Cd and Pb in Water Samples of el using S: A hollow cathode lamp
ited Cd/Pb atoms that preduce the right mixture of

containing Cd/Pb emits light frog

A°& Pb in Water of Borsola Beel.

Name of the
sampling sites
of the
Borsola beel

Estimated levels
of Cd
by FAAS
(in mg/L)

MPL of Pb
in water
(in mg/L)

Estimated levels
of Pb
by FAAS
(in mg/L)

1 Paltanbazar

0.010

0.01

*BDL

2 Chatribari

0.004

0.01

0.023

3 Chabipool

0.006

0.01

0.020

*BDL — Below Detectable Level
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Average Cd deposition in water of Borsola Beel = 0.006mg/L and average Pb deposition is =
0.021mg/L.

Table 3: Estimated values of Cd & Pb in water of Botanical Garden, Gauhati University Campus
taken as Control.

Estimated levels of Pb
by FAAS
(in mg/L)

Estimated levels of Cd | MPL of Pb
by FAAS in wate
(in mg/L) (in

MPL of Cd
in water
(in mg/L)

Name of the
sampling site of
Control

Botanical 0.003 BDL 0.009

Garden, G.U.
Campus

ely, Ovary,
abas sp. were

ola Beel): Four t
od serum obtained from the

Estimation of Cd and Pb in Anabas sp. using F
Kidney, Liver and Muscle along with the
subjected to FAAS analysis for the detection
yield results in mg/L as the sample analyzed i

, the obtained FAAS values
the standard formula:

with the MPLYq fish tissues standardized by WHO

Following obtained resul
& FAO.

Table 4: Estima of Cd & Pb in tissues of Anabas sp. collected from

Borsola Bee

the fish
tissues of
Anabas

sp.

alculated
value of
Cd
(in mg/kg)

MPL of Pb
(in mg/kg)

Estimated
levels of Pb
by FAAS
(in mg/L)

Calculated
value of
Pb
(in mg/kg)

1 Ovary

10.000

0.021

8.75

2 Kidney

12.500

0.014

12.50

3 Liver

8.737

0.002

0.97

4 Muscle

4.687

0.024

12.50

5 Blood
serum

BDL
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Table 5: Estimated and calculated values of Cd & Pb in tissues of Anabas sp. collected from
local fish market taken as Control.

Name of
the fish
tissues of
Anabas

sp.

MPL of Cd
(in mg/kg)

Estimated
levels of
Cd
by FAAS
(in mg/L)

Calculated
value of
Cd
(in mg/kg)

MPL of Pb
(in mg/kg)

Estimated
levels of Pb
by FAAS
(in mg/L)

Calculated
value of
Pb
(in mg/kg)

1 Ovary

0.004

0.584

2.04

2 Kidney

BDL

BDL

3 Liver

0.0011

0.073

BDL

BDL

4 Muscle

0.0015

0.084

5 Blood
serum

0.034

Statistical analysis: By comparing the esti
the following graphs.

s we could obtain

Deposition in water (in

Control Results

Borsola Beel Results

Maximum Permissible

Limit

Comparision between study area and control site

B Cadmium

M Lead

I
(=]
=

ig. :wccumD of Pb & Cd in water of Borsola Beel exceeding MPL.

Accumulation of
Cadmium (in mg/kg]

125

W Anabas sp. collected from local fish

market taken as Control

e

¥

Beel

Ovary

Kidney

Liver

Tissues of Anabas sp.

W Anabas sp. collected from Borsola

Maximum Permissible Limit in
Tissues (WHO)= 0.005 mg/kg

Fig. 2: Graph depicting accumulation of Cd in tissues of Anabas sp. of Borsola Beel exceeding

MPL.
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W Anabas sp. collected from local fish
market taken as Control

M Anabas sp. collected from Borsola

Beel
0 00,97 0

- Maximum Permissible Limitin
Kidney Liver Muscle Tissues (WHO) = 2mg/kg

Accumulation of Lead {in

Tissues of Anabas sp.

Fig. 3: Graph depicting accumulation of Lead in tissues o Borsola Beel exceeding
maximum permissible limit.

DISCUSSION

The present study for the first time establish in @ssues of fish body
(Anabas sp.) of Borsola Beel. The water of t i fishes inhabit was evaluated
Pb, above MPL level. In
rming in nature since even

agnification. It is a condition in which unnecessary
metals, that exhibit estrogenic endocrine-disrupting

ement site-garbages, wastes, effluents of industries and
construction-site disp 7 On the other hand, those fishes enter the food-chain, constantly
occurring in the ecosyst@m. Thus, the hazard gets multiplied during the process and so is termed
as biomagnification. Moreover, biomagnifications can result when the water along with the fish
get migrated from their present location to a totally different location, i.e.; from an affected
region to non-affected region and deteriorate the features of the new location. As Borsola beel is
inter-connected to the mighty river Brahmaputra by another water body-source, the Bharalu
River, biomagnification might prove to be a threat. Moreover, the waterbody has been serving
from a long period of time as the primary drainage system of that area and not just merely a
reservoir of water. Constant dumping of wastes and landfill for settlement purposes has led to its

massive shift from a one way-downstream waterbody to a flood-causing situation such that just a
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heavy rain causes havoc all over the city as the outlets get blocked due to manly activities. For
this, the waterbody is in need of utmost action that could alter the situation or the havoc that it
causes during rainy days. The municipality should take this information in person so that the
right decision and required attention is provided to this man-made disaster.

CONCLUSION

Thus, the heavy metals — Cd & Pb levels in both the fishes and watgg body respectively might
prove as a helpful tool in future assessment of the water bo der to its retrieval.
Eventually, the studies on the above mentioned parameters has affived us to a conclusion that the
waterbody and its biodiversity is at high risk and needs im ion in near future in order
to control possible health hazards.
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