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INTRODUCTION

Thiamethoxam is one of the organochloride (OC) which is
used for controlling insect pests from paddy fields and cotton
fields. This pesticide may reach the surrounding fresh water
bodies through irrigation or rain. Thiamethoxam causes severe
destructive effects on aquatic fauna particularly fish fauna,
which readily pass through cell membranes and changes the
activities of several enzymes. OC compounds not only affect
the respiratory system but also interfere with the cellular level
of respiration (Betoulle et al., 2000). Many researchers have
worked the effects of following exposure of individuals to low
levels of pesticide and other chemical toxins (Lee et al., 1997;
Chun-Yuv Yang et al., 2003). According to Waliszewski et al.,
2003; Aronson et al., 2000; Abdul Naveed (2003); Abdul
Naveed et al., (2004) most of pesticides may enter into the
food chains and cause physiological damage. Recent studies
reported that the impact of leather dyes on total proteins of
Cirrihinus mrigala (Afaq and Rana, 2009). In the present study
an attempt has been made to evaluate the effect of
Thiamethoxam on the activities of proteases, transaminases
and Glutamate dehydrogenase (GDH) in the tissues of liver,
brain, gill, muscle and kidney of C. Punctatus.

MATERIALS AND METHODS

C. Punctatus weighing average of 82-120g and 25.5 +
1.21cm in length, were procured from a local market,
Warangal (A.P.) and kept in a cement tank 180 x 90 x 90 cm
for one month for acclimatization under laboratory conditions
for continuous water flow. The average temperature of water
was 22 -24°C. The fish were fed ad libitum with ground nut

Sublethal concentration of Thiamethoxam (Organochloride) on the tissues (liver, brain, gill, muscle and kidney)
enzyme parameters of teleost fish, Channa punctatus (Bloch) were analysed after 24, 48, 72 and 96 hrs of
exposure. The increased neutral and alkaline proteases activities in the different tissues of C. punctatus indicate
the damage caused due to impairment of energy supply and alkaline proteases activity indicates higher protein
degradation. Therefore, the proteins are denatured leading to more activation of proteases. The activities of
asparatate amino transferase (AAT) and alanine amino transferase (ALAT) were enhanced during the toxic
exposure of thiamethoxam resulting in incorporation of amino acids into TCA cycle for energy production. The
glutamate dehydrogenase (GDH) activity also enhanced levels of amino acids, transminases which might suggest
the utilization of proteins under stress conditions of the fish.

cake along with the commercial pellets (1 — 1.5% body weight).
Without discrimination, both the sexes of fish were used for
the experiment. The physico-chemical parameters of water
are given in Table 1. The LC,, of commercial grade
Thiamethoxam 114.8 ppm was determined for 48 hr by the
method of Bayne et al., (1977). Batches of six fish were
exposed to 24, 48, 72 and 96 hrs for sublethal concentration
(38.26 ppm) along with control fish in separate tanks consisting
of six liters of water. After the stipulated time intervals the fish
were removed from the tanks and the tissues like liver, brain,
muscle, gill and kidney were quickly isolated and kept in ice
- jacketed petridishes for biochemical estimations.

For assaying neutral and alkaline proteases, 10% tissue
homogenates were prepared in ice cold distilled water and
centrifuged at 3000 rpm for 15 minutes. A clear cell free
supernatant was used for the assay of proteases by the method
of Davis and Smith (1955). Neutral protease activity was
assayed at pH 7.0 using phosphate buffer and alkaline protease
activity at pH 9.0 with carbonate bicarbonate buffer and 10mg
of denatured haemoglobin protein was used as substrate. For
the assay of glutamate dehydrogenase (GDH), 10% tissue
homogenates were prepared in ice cold 0.25M sucrose
solution and centrifuged at 3000 rpm for 15 minutes. A clear
cell free supernatant was used for the assay of GDH by the
method of Lee and Lardy (1965). In addition to substrate,
buffer and enzyme, 0.1 micromoles of NAD* and 2
micromoles of INT were added to the reaction mixture.

For assaying AAT and ALAT activity by method of Reitman and
Frankel (1957), 10% tissue homogenates were prepared in cold
0.25M sucrose solution and centrifuged at 3000 rpm for 15
minutes. The supernatant was used for the enzyme source.
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Table 1: Physico-chemical parameters of water

SI.No. Parameters Values
1 Temperature 22-24°C
2 pH 7.2-7.3
3 Electrical Conductivity (Milliohms/cm) 0.52

4 Calcium (mg/L) 5.0

5 Sodium (mg/L) 2.1

6 Bicarbonate (mg/L) 142

7 Total alkalimity (mg/L) as (CaCO,) 69

8 Sulphate (mg/L) 7.1

9 Nitrates (mg/L) 3.4

10 lodine (mg/L) 0.01

11 Chlorides (mg/L) 37.0
12 Dissolved Oxygen (mg/L) 9.2

13 Biological Oxygen demand (BOD) 1.6

14 Chemical Oxygen Demand (COD) 0.008
15 Free Carbon dioxide (mg/L) 10.0
16 Fluoride (mg/L) 0.03
RESULTS

Table 2 shows the enzyme activities of neutral and alkaline
proteases, AAT and ALAT and GDH which were found to be
increased in liver, brain, gill, muscle and kidney tissues of C.
punctatus exposed to thiamethoxam for 24, 48, 72 and 96
hrs. The increased activities in C.punctatus evinced clearly
that neutral proteases are more high in tissues of kidney, liver,
brain, gill and muscle, whereas alkaline proteases were
increased in kidney, brain, gill, muscle and liver tissues of
C.punctatus.

The Asparatate amino transferase (AAT) and Alanine amino

transferase (ALAT) activities also increased in the kidney,
muscle, liver, brain and gill tissues of C.punctatus. Whereas

the ALAT activity is more in the liver, kidney, gill, brain and
muscle tissues of C.punctatus.

Glutamate dehydrogenase (GDH) activity is increased in the
order of brain, liver, gill, kidney and muscle of C.punctatus.

DISCUSSION

During the toxic stress of thiamethoxam the activities of
proteases (neutral and alkaline) increased in all the tissues of
C.punctatus. Nemsok and Boross (1981) reported that the
alteration in proteolytic activity is due to pesticides. The
increased protein degradation will yield excess energy to
overcome the toxic impact. This is further reported that through
decreased protein content and increased levels of free amino
acids in the tissues of C.punctatus. The enhanced tissue
proteolysis strengthened in different fishes (Venkateshwarlu
et al., 1987; Shoba Rani et al., 1989; Ganesh et al., 2006)
under induced toxicity of pesticides.

The enhanced activity of transaminases, asparatate amino
transferase (AAT) and alanine amino transferase (ALAT) were
observed under the toxic stress of Thiamethoxam showed
that during the toxic period the animal can never take food.
So the animal needs additional energy to overcome the toxicity
(Webb, 2001; Schulman et al., 2002). Hence, the activities of
transminases may be enhanced along with proteolytic activities
(Shoba Rani and Janaiah, 1991; Ganesh et al., 2006). The
elevated transaminases may indicate that fish can utilize the
free amino acids from amino acid pool for energy production.
Similar observations were made during toxicity of pesticides
(Sajal ray et al., 1988; Lydy and Linck, 2003; Dhanapakiam et
al., 2006). Abdul Naveed et al., (2004) reported that if any
malfunction occurs in energy yielding compounds, the cell

Table 2: Activities of proteases, aminases and GDH in tissue of control and Thiamethoxam exposed fish Channa punctatus (Bloch)

Parameters Tissue  Control Thiamethoxam treated
24 Hrs 48 Hrs 72 Hrs 96 Hrs

Neutral Liver 0.37 + 0.14 1.38*+0.40PC=1.47 1.52*+0.41PC=11.76 1.64+0.50PC=20.58 1.82+0.26PC=33.82
ProteasemM Brain 1.23 + 0.33 1.26*+0.25PC= 2.43 1.31*+0.29PC=6.50 1.42*+0.031PC=15.441.49+0.89PC=21.13
of Tyrosine Gill 1.29 + 0.11 1.34*+0.11PC= 3.87 1.39*+0.025PC=7.75 1.47+0.46PC=13.95 1.49* +0.25PC=15.50
equivalent/mg Muscle 1.32 + 0.29 1.35%*+0.15PC=2.27 1.36*+0.20PC=3.03 1.39*+0.051PC=5.30 1.48*+0.24PC=12.12
protein / hr Kidney 0.96 + 0.01 1.09*+0.17PC=13.54 1.19+0.20PC=23.95 1.24+0.51PC=29.16 1.29+0.31PC=34.37
Alkaline Liver 1.36 + 0.15 1.38*+0.10PC=1.47 1.47*+0.20PC=3.67 1.47*+0.23PC=8.08 1.51*+0.45PC=11.02
Proteases Mm  Brain 1.21 + 0.50 1.24*+0.50PC=2.47 1.29*+0.39PC=6.61 1.36*+0.15PC=12.39 1.39*+0.41PC=14.87
ofTyrosine e Gill 1.29 + 0.68 1.32*+0.41PC=2.32 1.38*+0.019PC=6.97 1.46*+0.20PC=13.17 1.48*+0.17PC=14.72
quivalent/ mg Muscle 1.24 + 0.10 1.26*+0.15PC=1.61 1.28*+0.24PC=3.22 1.36*+0.31PC=9.67 1.39*+0.41PC=12.09
protein / hr Kidney 1.08 + 0.10 1.10*+0.36PC=1.85 1.17*+0.42PC=8.33 1.21*+0.30PC=12.03 1.27+0.30PC=17.59
AAT mM Liver 3.04 + 0.54 3.16*+0.24PC=3.997 3.28*+0.19PC=7.894 3.42*+0.74PC=12.5 3.49*+0.26PC=14.802
pyruvate Brain 2.04 + 0.62 2.10*+0.19PC=2.941 2.18*+0.36PC=5.862 2.27*+0.80PC=11.27 2.31*+0.63PC=13.235
formed/mg Gill 2.18 + 0.66 2.20*+0.35PC=0.917 2.24* +0.41PC=2.752 2.31*+0.36PC=5.963 2.38* +0.45PC=9.174
protein/ hr Muscle 1.72 + 0.29 1.83*+0.28PC=6.395 1.94*+0.31PC=12.79 2.04+0.34PC=118.60 2.14+0.66PC=24.41

Kidney 1.09 + 0.14 1.14* +0.22PC=4.587 1.32+0.36PC=21.10 1.45+0.24PC=35.77 1.56+0.38PC=143.11
ALATMM Liver 6.84 + 1.06 6.92*+1.36PC=1.16 7.24*+1.11PC=5.84 7.39*+1.86PC=8.04 7.84*+1.00PC=14.61
pyruvate Brain 5.03 + 0.96 5.12*+0.39PC=1.78 5.21*+0.40PC=3.51 5.36*+0.71PC=6.56 5.42*+1.14PC=7.75
formed/mg Gill 482 + 0.79 4.86*+0.76PC= 0.829 4.93*+1.17PC=2.28 5.07*+1.08PC=5.18 5.23*+1.13PC=8.50
protein/ hr Muscle 4.89 + 0.49 4.92*+0.89PC=0.613 5.098*+1.08PC=4.08 5.13*+0.78PC=4.90 5.19*+0.72PC=6.13

Kidney 2.87 + 0.82 2.93*+1.14PC=2.09 3.01*+1.19PC=4.81 3.11*+0.84PC=8.36 3.22*+0.98PC=12.19
GDHmMmM Liver 0.43 + 0.04 0.47*+0.01PC=9.30 0.51+0.03PC=18.60 0.57+0.04PC=32.55 0.61+0.01PC=41.86
formazan Brain 0.38 + 0.01 0.41*+0.01PC=7.89 0.48*+0.02PC=13.15 0.51+0.01PC=34.21 0.57+0.02PC=50
formed/mg Gill 0.31 + 0.02 0.33*+0.01PC=6.45 0.34*+0.05PC=9.67 0.41+0.07PC=32.25 0.43+0.01PC=38.70
protein/hr Muscle 0.35 + 0.01 0.34*+0.05PC=2.85 0.37*+0.01PC=5.71 0.41+0.02PC=17.14 0.45+0.04PC=28.57

Kidney 0.29+0.021 0.30*+0.02PC=3.44 0.35+0.02PC=20.68 0.37+0.014PC=27.58 0.39+0.015PC=34.48

Each value is mean + S.D of six individual observations. Means are compared with Manu-Whitney is test of significance at p < 0.05 which is considered as statistically significant. PC

denotes percent change over control. * Not significant.
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switches over to the gluconeogenic process with the help of
transaminases. The change in transaminases activities suggest
a possible change in protein metabolism in the tissues of
C.punctatus with the exposure of Thiamethoxam.

The enhancement in the activity of GDH is due to
thiamethoxam toxicity was observed in liver, brain, gill, muscle
and kidney tissues. According to David and Michael (2005);
Satyanarayana (2005), the increased GDH activity may
indicate with increased rapid utilization of amino acids and
onset of detoxification mechanism (Prashanth, 2006; Ganesh
et al., 2006). This indicates higher oxidation of amino acids
to combat the toxic effect of oc compound. The higher activity
of GDH may result in efficient operation of oxidative
deamination under toxic impact of Thiamethoxam.

The overall decrease in protein content in proteases and
enhanced levels of amino acid transaminases and GDH might
suggest the utilization of proteins under toxic stress conditions
of the fish, C.punctatus.
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