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Heavy metals occur naturally in the marine environment. These heavy metals enter the aquatic systems by direct
discharges via industrial and urban effluents. The heavy metals leads to affect the aquatic environments, So Toxic effect
study was conducted to investigate the effect of lead nitrate induced histological alterations in the gills of freshwater fish,
Cirrhinus mrigala which were kept in aqueous solution of lead nitrate of lethal concentrations of 24 days. The
histopathological effect of lead nitrate in the gills. liver and muscles of fish is characterized by complete fusion of gill
lamellae, edema in the filamentary epithelium etc. Therefore, the present investigation illustrates that the presence of lead

nitrate in water are toxic to fishes.
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1. Introduction

Millions of fish are killed every year by a wide variety of
different pollutants from many sources like municipal,
agricultural and industrial. From industrial and agricultural
operations, these compound find their way in to the natural
water resources and affect the aquatic organism [1]. Some
toxicants contained in the industrial effluents have been
reported to be toxic, depending on the dose and exposure
duration, and they can impart serious damage to aquatic life
[2]. The pollutants build up in the food chain are responsible
for the adverse effects and finally death of aquatic
organisms.

Heavy metals are serious pollutants in the water
environment and are accumulated by aquatic organisms
[3,4]. Certain metals (such as lead) and its compounds
accumulate in the wild fish, particularly in gills and liver
tissues [5]. Because lead occurs in nature and it can arise
from a variety of sources, it is important to know more about
the toxicity of this metal and chronic effect of its compounds

in water. Pollution by lead metal has been recognized for a
long time; it does not affect merely aquatic life, as
contamination to have occurred everywhere on Earth by
industrial and many natural activities.

Fish are relatively sensitive to changes in the surrounding
environment including the increase in pollution as showed
by previous studies. Early toxic effects of pollution may,
however, only be evident on cellular or tissue level before
significant changes can be identified in fish behavior or
external appearance. The present investigation was therefore
conducted to determine the toxicity, lead to fresh water fish
species and responses of different age groups to metal’s
toxicity.

2. Materials and Methods

2.1. Sample

The live specimens of adult fresh water fish cirrhinus
mrigala (hamilton),(both sexes, body weight 30-100g) were
collected from the pond water located at the Nellikuppam


mailto:celinehildamary@yahoo.com
mailto:bio.silvan@gmail.com
mailto:elumalai.mi@gmail.com

European Journal of Academic Essays 1(7): 5-8, 2014

area in Cuddalore district. They were acclimatized to the
laboratory condition for few hours in plastic fish tanks.
Physiochemical characteristics of the tap water used in
experiment were temperature 26°C and pH-8. The toxicant
was dissolved in water and mixed well in fish tank. The
tanks were provided with continuous aeration and were
maintained under normal condition. During acclimatization,
the fish were fed with commercial pelleted food or fish feed,
2-3 times per day. The water was renewed after four days
and the concentration of toxic substance was changed for
every 96 hrs.

2.2. Biochemical analysis

In the present investigation 96h LC50 was taken to study the
effect of lead nitrate on biochemical constituents. The vital
tissues like muscle, liver, gill, of the fish were taken for the
estimation of total protein, cholesterol and for the estimation
of the activity of the four enzymes viz ALP, AST, ACP,
SGOT, SGPT and for the estimation of the antioxidant
activity viz., catalase, & ascorbic acid.

2.3. Experimental design

In short term exposure the fish were subjected to 0.052mg/|
(0.001 of 96hrs LC50). In the second time exposure, the fish
were subjected to 0.52mg/l (0.01 of 96hrs LC50) for the
duration of 8 days at two time interval of 4days. The third
time 1.04g/1 (0.1 of 96hrs LC50) for the duration of 12 days
at three time interval of 4 days. Concurrently a control group
was also used for comparison by using the saline water. Six
fishes from each group was sacrificed at the end of 24" day.

3.Result

The results showed lead nitrate administration resulted in a
significant increase in the activities of GPT, GOT and ACP.
ALP showed a significant decrease in the level than in
control group (Table.1).

The activities of enzymic antioxidants (SOD and CAT) were
significantly decreased in the tissues (gill, muscle and liver)
of lead nitrate in toxic fish(Table.2)

The level of cholesterol increased in toxic fish. The liver has
an higher concentration than in muscle and gill. The
decrease in the level of protein, when compare to the control
group. In protein the organ level will be increased.

Table-1: Variations of enzyme activity in Gill, Muscle
and Liver exposed to different concentration of lead
nitrate.

Param Gill Muscle Liver

eter
Norm Toxic Normal Toxic Normal Toxic
al

GOT 23.6+ 25.8+ 21.8+ 235+ 241+ 25.0+
241 2.03 2.15 2.20 251 2.53

GPT 96.2+ 98.0 95.8 96.3+4.1  97.1+4.6  98.0+4.71
4.16 +4.3 +4.08 0 31

ALP 8.0+4 7.4+430  89+4.63  8.1+437  7.8+387  7.0+3.53
42 9

ACP 25.6+ 30.3+3.7  21.9#29  23.6#3.1  27.1#34  27.9+3.53
3.6 58 4 1 4

Table-2: Variations of antioxidant activity in Gill,
Muscle, and Liver exposed to different concentration of
lead nitrate

Paramet Gill Muscle Liver
er
Norm Muscle Normal Toxic Normal Muscl
al e
CAT 136.6 1258 + 1258 + 1221 + 1148+ 109.0
+ 11.05 13.8 13.10 11.8 +11.3

12.60

ASCO 234 211 + 218 £ 2007 + 20.6% 200 %
RBIC + 3.83 2.90 2.76 3.0 2.9
ACID 4.07

Table-3: Variations of biochemical parameters in gill,
muscle and liver exposed to different concentration of

lead nitrate
Gill Muscle Liver
Normal Toxic Normal Toxic Normal Toxic
Prot 8.4+ 6.9 +3. 72 % 70+34 9.8+4.0 8.6
ein 3.69 431 3544 17 +3.9
Cho 114.6 1209 + 130.87 1340 = 13341+ 136.0
lest + 34 35 +4.56 4.9 4.86 +5.2

erol

3.1.Histopathological studies

Histopathological studies of Gill, Muscle and Liver of fishes
in different concentration of Lead Nitrate intoxication are
shown.

In Gill the secondary lamellae are intact and the mild
hypertrophy in seen. In toxic fish after the exposure of lead
nitrate the fragmentation of primary lamellae and the

erisions in secondary lamellae are seen(Figure 1,2).
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Fig.2: Toxic Gill
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In Muscle mild intra muscular edema was observed
. In toxic fish the elongation and separation of muscle fibers
observed and the fibers are seem to be less compact after
the exposure of different concentration of lead nitrate on
fish(Figure 3,4).
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Fig.3: Normal Muscle Fig.4: Toxic Muscle
In liver the normal liver architecture were changed after the

subleathal concentration. It shows complete disintegration.
Marked necrosis with hyper vacuolization is observed
(Figure 5,6).

Fig.5: Normal liver

Fig.6: Toxic liver

4. Discussion

The level of GOT, GPT, ALP and ACP in gill, muscle, and
liver was found that the enzyme activities were increased
after the exposure to lead (Il) nitrate toxicity. GPT, GOT
and ACP shows different levels after the exposure of lead
nitrate, the gill shows increased concentration than in liver
and muscle. In ALP the increased concentration in muscle
than in liver and gill.

GPT levels increase in toxic hepatitis and viral hepatitis has
reported changes in biochemical constituents. GOT and GPT
values increase in experimental fish and rise in the activities
of transaminases is due to toxication which suggests
enhanced protein catabolism and probable hepatocellular
damage in the organism.[6]

The phospatase (ACP and ALP) are important biomarkers
because they are involved in adaptive cellular response to
the potential cytotoxicity and genotoxicity of pollution. The
increase in some of the concentration may be as results of
liver damage or arrested bone growth[7]. Table.3 Shows the
level of SOD, CAT and ascorbic acid in gill, muscles, and
liver. It was found that the antioxidant activities were
decreased after the exposure to lead toxicity. The decreased
activities of SOD, CATALASE AND ASCORBIC ACID

may indicate disturbance in the cell organells. Such damage
to cell organells has been reported in various studies[8]

Histopathological alterations can be used as indicators of the
effects of various pollutants on the organism including fish,
and reflection of the overall health of the entire pollution.
According to studies shown that the exposure of fish to
pollutants, that is agricultural and industrial chemicals, were
resulted in several pathological changes in different tissues
of fish[9].

In the present study showed that the exposure of Cirrhinus
mrigala to lead nitrate caused pathology in fish organs such
as gill, muscle and liver, so based on the test report, we
conclude that heavy metals(Lead Nitrate) increase the
toxicity to aquatic environment and leads affect fish. In
future heavy metal resistant fish varieties might be develop
to overcome this problems.
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