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Abstract: In the present study, the freshwater fish, Ctenopharyngodon idella (valenciennes) was exposed to
sub-lethal concentrations of Fenvalarate and Malathion (1/10  of 24h LC  values) for 10 days. Bothth

50

insecticides were taken for evaluation of biochemical changes in test fish. Toxicity evaluation tests were
conducted to determine LC  values. It was noticed that, the static LC  values are 10% higher to continuous50 50

flow through tests. Due to the toxicant influence, the proteins and glycogen levels significantly decreased over
the control. These changes might be due to the presence of toxicant in their surrounding environment, which
affect the health of ecologically important Ichthyofauna of natural water bodies need to protect by minimizing
the pesticide usage in agricultural fields.
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INTRODUCTION However,  if  toxic  substance   are   encountered in

Deliberate or accidental contamination of ponds by severe adverse effects. Such effects may be at cellular or
widely utilized organophosphorous (OP) insecticides even at molecular level but ultimately it leads to
such as malathion and synthetic pyrethroid such as behavioral, physiological, pathological and biochemical
Fenvelarate are posing a potential problems mainly for disorders that may prove fatal conditions to aquatic life,
aquaculture particularly in tropical countries. The Anita Susan et al., [3], Rathod et al. [4], Satyavardhan,
pesticide, on reaching to aquatic systems, greatly [5], Yaji et al. [6].
influences the non target organisms such as fish and A recent investigation of different biochemical
birds. The toxic effects of the chemicals may be parameters has proved in determining the mechanism of
physiological, biochemical and pathological in nature. The toxicity of different toxicants and their unfolding adaptive
changes produced by these agents may be complex, protective mechanisms of the body of aquatic life to fight
damaging different organs, tissues or  cells.  Examinations against the toxic effects of the pollutants were observed.
of tissues from organisms after death may possibly reveal Now it is also felt that, some of the biochemical
the causative agent. alternations 2which are occurring in the body, gives the

Generally, the biochemical parameters serve as first indication of the stress with in the organism further
indicators for monitoring the pathological status of the it leads to effect on the biochemical parameters. Sarkaret
treated fish. These variations were tissue specific and al. [7], Saha and Kaviraj [8], Venkataramana et al. [2],
species specific, but it can be used as a meaningful Satyavardhan [5].
indicator for pesticide pollution. Such differential behavior The number of changes in the biochemistry of the
with regard to tissues damage will be markers to assess or fish was reported as a result of an exposure to pesticides.
to characterize the particular pollutant and its potential At Present the aquatic ecosystems have been effecting by
toxicity to fish, Latner, [1] Venkataramana et al. [2]. the indiscriminate use of pesticides in agriculture fields to

Acute exposures of fish to pesticides result in some protect the crops. Unfortunately, many non-target
biochemical changes, causing some interference. Every freshwater organisms like fish, mollusks, prawn, crabs,
living organism has its own so called detoxification etc., are adversely affected, Tilak et al., [9], [10] and [11],
mechanism to get rid of foreign substances in the  body. Satyavardhan, [5], Yaji et al. [6].

higher   concentration,   they   are   bound   to  bring
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The biochemical studies are good parameters which Solutions of desired concentrations were prepared in 95%
help to see the effect of toxicants on metabolism of fish acetone to get the stock solution as well as working
(Ghosh, [12], Kajare et al., [13],Tilak et al., [14] and [15]. solution as 100mg/100ml and 1mg/1ml of toxicant chemical
Hence, the present investigation was taken up  to  find Fenvalarate and Malathion in both technical and
out the induced effects of Fenvalarate and Malathion commercial formulation. The other precautions such as
insecticides  on  biochemical  constituents  from total use of acetone in control as recommended by EPA [17]
body muscles (such as Gill, Liver, Kidney, Brain and were followed. 
muscle) of experimental fish, Ctenopharyngodon idella Then the acclimated fishes were exposed to 1/10
(valenciennes). concentrations of 24h static for a period of 10days.Then

MATERIALS AND METHODS important tissues were separated for the estimation of

The present study was conducted at Department of by the method of Kemp et al., [18] and the proteins were
Zoology, Acharya Nagarjuna University situated at estimated by the method of Lowery et al., [19].
Guntur, Andhra Pradesh, India, situated at 16°.00-16° 18'
N latitude and 80°.45-80° 27'°E longitude. RESULTS AND DISCUSSION

Fresh water fish of Ctenopharyngodon idellus
(Valencienneus) was selected for comparative study The test fish Ctenopharyngodon idellus
against the above mentioned two different toxicants. The (Valencienneus) biochemical changes in both the
fish were brought from local fish farms at Nandivelugu of glycogen and protein against to test chemicals of
Guntur District.  The same size, Age and weight of fish Fenvalerate and Malathion were tabulated in Table 1 and
were collected. The fish were acclimatized to the Table 2 and Fig. 1 and Fig. 2. The glycogen contents in
laboratory conditions in well aerated and with the non- different tissues of treated fish were found significantly
chlorinated tap water at the test medium conditions. reduced in both the test chemicals indicating may be the
During the period of acclimatization and experimentation, excess utilization of carbohydrate to withstand pollution
the fish were not fed and if the number of deaths exceeded induced toxicities. The decrease in glycogen contents
25% in any batch of the fish during acclimatization, that may result to impairment of carbohydrate metabolism due
batch was totally discarded. The toxicity studies were to toxic effects. When a comparison is made in between
conducted by using the technical grade  formulation  and two pesticides Fenvalarate is exhibiting more toxic than
commercially available formulation of  Fenvalarate  and the Malathion for fish Ctenopharyngodon idella
Malathion. Static and continuous flow through tests was (valenciennes). The impact of metabolic process may
conducted as per  the  recommendations  of  APHA  [16]. result in either increase or decrease in the  metabolic rate

th

the surviving fish were taken and the functionally

glycogen and proteins. Glycogen contents were estimated

Table 1: The amount of glycogen mg/g wet weight of the tissues of Ctenopharyngodon idellus (Valencienneus) on exposure to sub lethal and lethal

concentrations of Fenvalerate and Malathion commercial formulations

Fenvalerate Malathion

------------------------------------------------------ -------------------------------------------------

S.LNo. Tissues control Sub-lethal lethal Sub-lethal lethal

1 Gill 35.10±0.1720 26.6 ±0.14 19.95 ±0.1854 29.3 ±0.12 22.5 ±0.16

(-)24.22 (-)43.16 (-)16. 52 (-)36.1

2 Liver 82.22±0.2059 67.72 ±0.14 53.21 ±0.21 71.2±0.13 58.1±0.23

(-)17.64 (-)35.28 (-)13.4 (-)29.34

3 Kidney 25.39±0.2059 20.56-±0.32 16.93±0.17 22.6-±0.22 19.3±0.15

(-)19.03 (-)33.32 (-)11.0 (-)24.0

4 Brain 13.30±0.1854 10.88-±0.21 9.67±0.26 11.2-±0.11 10.0±0.16

(-)18.20 (-)27.30 (-)15.8 (-)24.80

5 muscle 35.07±0.2 19.95-±0.18 15.12±0.17 20.85-±0.11 18.2±0.13

(-)43.12 (-)56.9 (-)40.55 (-)48.10

Each value is mean of 5 individual observations ±Indicates standard deviation (-) Indicates % decrease
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Table 2: The amount of protein mg/g wet weight of the tissues of Ctenopharyngodon idellus (Valencienneus) on exposure to sub lethal and lethal
concentrations of Fenvalerate and Malathion commercial formulations

Fenvalerate Malathion
------------------------------------------------------ ------------------------------------------------

S.LNo. Tissues control Sub-lethal lethal Sub-lethal lethal

1 Gill 55.00±0.1720 40.0 ±0.17 32 ±0.1414 46.5 ±0.15 38.75 ±0.11
(-)27.27 (-)41.20 (-) 15. 45 (-)29.55

2 Liver 65.00±0.1541 59.0 ±0.15 46 ±0.141 60.72 ±0.14 53.21 ±0.11
(-)09.23 (-)29.23 (-)6.58 (-)18.14

3 Kidney 60.00±0.2607 55 ±0.33 49 ±0.21 57.56 ±0.12 50.93 ±0.16
(-)08.33 (-)18.33 (-)4.06 (-)15.12

4 Brain 73.00±0.2607 62 ±0.664 51 ±0.27 68.68 ±0.11 55.67 ±0.22
(-)15.10 (-)30.12 (-)5.92 (-)23.74

5 muscle 90.00±0.2416 66 ±0.23 52 ±0.20 73.95 ±0.18 59.12 ±0.14
(-)26.67 (-)42.22 (-)17.83 (-)34.31

Each value is mean of 5 individual observations ±Indicates standard deviation (-) Indicates % decrease.

Fig. 1: Decreasing trend in protein contents in various organs of the test fish tissues of Ctenopharyngodon idellus
(Valencienneus) on exposure to sub lethal and lethal concentrations of Fenvalerate and Malathion commercial
formulations.

Fig. 1: Decreasing trend in glycogen contents in various organs of the test fish tissues of Ctenopharyngodon idellus
(Valencienneus) on exposure to sub lethal and lethal concentrations of Fenvalerate and Malathion commercial
formulations.
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and also depending on its site of action. The chemicals, suggests the possibility of active glycogenolysis and
that monitoring the metabolic rate during exposure to the glycolytic pathway to provide excess energy to face the
toxicant can provide valuable information regarding stressful conditions of the common carp Cyprinus carpio.
physiological and biochemical mechanisms activated by Chandrasekar and Jayabalan, [25]. Similar observations
the chemicals. were noticed by the Reddy et al., [26] in fresh water fish

Depletion of glycogen content was noticed in Channa punctatus against Phenol induced biochemical
exposed fish. When compared to Malathion, significant changes.
depletion in glycogen content was found with On acute exposure to sub- lethal and lethal
Fenvalarate. Significant decrease in glycogen content was concentrations of both the pesticides showed low protein
noticed in muscle tissues of both the sub lethal and lethal level (table-2 and Fig.2) of whole body tissues when
exposure of both the test chemicals. A fall in glycogen compared to control. Significant decrease in protein was
level, in exposed fish indicates its rapid utilizations to observed when the fish were exposed to Fenvalarate and
meet the enhanced energy demand through glycolysis Malathion. When a comparison is made in between two
pathway or it might be due to over activity of muscle pesticides Fenvalarate is exhibiting more toxic than the
under Pesticides stress. Similar observations were Malathion on test fish Ctenopharyngodon idella
reported by Ghosh, [12], Baigh et al., [20], Satyavardhan, (valenciennes).
[5]. Reduced level of protein could be due to the

The disturbance in the glycogen profile is one of the reduction in protein synthesis because of liver cirrhosis
most outstanding biochemical lesions due to action of which signifies the effect of toxicants or pollutants on
many toxic chemicals. It is well known that, pesticides will organism. Protein metabolism is one of the physiological
effect the endocrine system. Hence, decreased in events which involved in the compensatory mechanism
glycogen content is due to hormonal imbalance which are under stressful condition. Similar observations were
contributing to decrease the glycogen synthesis. reported by Tilak et al., [9], [10] and [11], Parate and
Glycogen serves as primary source of energy for Kulkarni, [27], Devi and Piska, [28], Venkataramana et al,
metabolic process in various organisms under stressful [2], Satyavardhan, [5], Yaji et al., [6]. 
environmental conditions. So the stored glycogen may be Usually    RNA    content    indicates    the  intensity
utilized for their survival and no further synthesis so this of  protein  synthesis  in  a  tissue.  High  level  of  RNA
could be the reason to decrease the glycogen content in reflects  its  involvement  in  cellular  growth   in  control
the observed tissues. Similar observations were reported or  normal  fish. In  view  of  the   significant   correlation
by Tilak et al., [9], [10], and [11], Singh and Gupta, [21], of  RNA  and  protein,  a  deficient  synthesis   of  any
Saha and Kaviraj [8], Satyavardhan, [5]. type of RNA should have its reflection in corresponding

Depletion on biochemical parameters like Protein, failure of protein synthesis. Thus, the pollutant might
Glycogen and Free amino acid were evaluated during influence  to  decrease  the  synthesis  of  protein  and
various periods of exposure. Reduction on macro and DNA directed RNA formation process. The gradual
micro molecules are directly proportional to the decrease  in  the  protein  content  of  treated  fish
concentration of malathion and exposure periods of fresh suggests the disruption of carbohydrate metabolism,
water fish Labeo rohita. Thenmozhi et al. [22]. destruction  of  protein  and   protein  synthesis

Acute toxicity of pesticides like Chloropyriphos, machinery and inhibition of ATP synthesis. Similar
Endosulfon, Malathion and Copper sulphate at different observations were reported by Tilak et al., [9], [10] and
concentrations to fresh water prawns Macrobrachium [11], Satyavardhan, [5]. 
rosenbergii of some biochemical  parameters  like  protein, The protein, glycogen and free amino acids were
glycogen and free amino acid were significantly decreased gradually compared to control, when the period
decreased. (Natarajan et al., [23], Rao et al., [24]. of exposure increased. The depletion of protein may also

It was observed that exposure of common carp be attributed to spontaneous utilization of amino acids in
Cyprinus carpio to sub lethal concentrations of various catabolic reactions inside the organism in order to
endosulphon showed decreasing levels of hemoglobin combat the stress condition. Similar findings have been
and haemotocrit values were noticed. And significant reported in the fish Heteropneustes fossils and
elevation in blood glucose and little variation in the serum Brachydanio rerio exposed to rogor and malathion, Borah
protein were also noticed. The carbohydrate reduction and Yadav, [29], [30] and [31]. 
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The Degree of toxicity produced by the poisonous directly result in mortality to fishes. Of course, it was
substance is dose independent upon environmental proved  through  the  drift  samples  collection  by  the
conditions such as temperature, pH, oxygen content and many investigators indicated that numerous aquatic
presence of residual molecules. It is well known that insects were killed by these test chemicals. Cumulative
protein, carbohydrates and lipid plays a major role as additive of any pesticides in aquatic media show’s
energy precursors in fish under stress conditions. deleterious effects on aquatic organisms particularly on
Enzymes play significant role in food utilization and fish population. More over, in the present investigation
metabolism. The proteolytic enzymes participate in the Fenvelarate  is  exhibiting more toxic than the Malathion
breakdown of protein molecules into amino acids and on the present test fish Ctenopharyngodon idella
these amino acids are in turn oxidized to give energy for (valenciennes). The extent of mortality and the recovery
body function. Capkin et al., [32], Singh and Mishra, [33], period of such fish-food organisms following application
Gulfer et al., [34], Saravanan et al., [35]. of Fenvelarate and Malathion is still a questionable.

The tissues of liver, muscle and gill showed Hence, I believe that the usage of these pesticides should
significant decrease in the nucleic acids content of RNA be minimized and the appropriate toxicity levels of
and DNA This decrease in nucleic acid suggests the knowledge with reference to several pesticides and
decrease in protein synthesis and further damage to the insecticides should be explained to the farmers so that,
liver, which is the major metabolic organ of drug the farmers can show some concern on other aquatic
detoxification, Ramalingam et al., [36]. organisms.

Due to the Malathion pesticide intoxification the In conclusion, the present work indicates that
normal functioning of the cells with the resultant Fenvelarate and Malathion causes considerable changes
alterations  in  the  fundamental  biochemical  mechanisms in the intermediary metabolism of the fish
in  test   fish was   noticed.  This  would  in  turn  result Ctenopharyngodon idella (valenciennes). The cause for
in the mortality of fish on chronic exposure to the these alterations appears to be the result of high energy
pesticide Malathion on fresh water fish Labeo rohita. demands in order to survive from the stressful conditions
Thenmozhi et al. [22] from the toxicants. Hence it may lead to partial depletion

Malathion causes reduction in total proteins in the of carbohydrate reserves and probable protein
various tissues of L. rohita. This is suggestive of consumption for their survival which may leads to
degradation of proteins with the resultant increase of total decrease the glycogen and protein from various tissues of
free amino acids. This was correlated by the findings of the test fish Ctenopharyngodon idella (valenciennes).
Kabeer et al., [37] in pesticide-treated mollusks.
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