
351

Research ArticlePharmacogn J. 2020; 12(2): 351-355
A Multifaceted Journal in the field of Natural Products and Pharmacognosy 
www.phcogj.com 

Cite this article: Oktaviono YH, Amadis MR, Al-Farabi MJ. High Dose Allicin with Vitamin 
C Improves EPCs Migration from the Patient with Coronary Artery Disease. Pharmacog J. 
2020;12(2):351-5.Phcogj.com

Pharmacognosy Journal, Vol 12, Issue 2, Mar-Apr, 2020

Impact of Insecticide, Chlorpyrifos on Protein and Amino Acid 
Contents in Liver, Kidney and Brain of Exotic Teleost Fish, Channa 
punctatus (Bloch, 1973)
Revathi B1, Lakshmanan S2,*, Veerakumar D3

INTRODUCTION
Pollution problem is currently encountered 
everywhere the globe, with a rise in manufacture, 
urbanization, surplus use of agrochemicals like 
pesticides, herbicides, fungicides etc. To enhance 
yield of agricultural merchandise. Among the 
various kinds of pesticides, organophosphates 
have gotten one of the generally utilized classes of 
pesticides. The impacts of introduction of aquatic 
environment to these pesticides are hard to survey 
in light of their short steady in water section because 
of low solvency and quick debasement. Hence, 
monitoring of these insecticides is important.1,2

Occupational exposure to pesticides is a common 
and alarming worldwide phenomenon. Around, 
3 million instances of intense harming and 0.22 
million passings from pesticide presentation have 
been accounted for yearly.3-6 In India, pesticides 
set up a critical section in cultivating headway and 
affirmation of general prosperity since the tropical 
environment is useful for bothering reproducing.7 

Contamination by pesticides in aquatic ecosystem 
is a serious problem and fishes are more frequently 
exposed to these pollutants and may be taken in 
through gills, skin and contaminated foods.8 Fish 
are broadly used to assess the strength of aquatic 
biological systems since poisons develop in the 
natural pecking order and are liable for unfriendly 
impacts and demise in the sea-going frameworks.9

Synthetic Organophosphates [OP] Chlorpyrifos 
[CPF] is a pharmaceutical product, widely used to 
control various pests of agriculture and veterinary 
for public health protection.10 According to a recent 
report, children exposed to chlorpyrifos while in 

the womb have an increased risk of delays in mental 
and motor development at age 3 and an increased 
occurrence attention-deficit hyperactivity disorder.11 
There are some reports shows toxic potentials of OP 
pesticides on tadpoles.12

Chlorpyrifos (O, O-diethyl-O-3, 5, 6-trichlor2-
pyridyl phosphorothioate; CPF) (Figure 1) is a 
wide range organophosphate bug spray (OP) 
which is industrially utilized for over 10 years to 
control creepy crawly bug. Chemical formulla 
C9H11Cl3NO3PS. Since, it was first introduced into 
the market place in 1965. It is the second biggest 
selling OP and saw as more lethal to angle than 
organochlorine compounds. CPF passes through air 
float or surface spillover into regular waters, where 
it is collected in various life forms living in water, 
particularly in fish, consequently making it powerless 
against a few noticeable impacts. CPF is known to 
inhibit acetylcholinesterase, cause behavioural, 
neurological, oxidative, histopathological, endocrine 
and other effects at low doses. CPF is also known by 
its trade names Dursban and Lorsban.13

CPF (Chlorpyrifos) is also widely used in agriculture 
as the substitutes for methamidophos and parathion 
in China, and has become one of the major pesticides 
detected in farm products.14,15 Since farming uses 
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Figure 1: Structure of Chlorpyrifos.
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on plantations and column crops persevere, CPF has been every now 
and again identified in air, nourishment and water. Although various 
standards exist to minimize its exposure in food and water, CPF is 
frequently used and bio-accumulates in certain scenarios.16,17 Fish are 
presumably the most significant non-target casualties of pesticide over 
presentation as they have a significant job in natural way of life.

The present study, above the reports on the effects of low dose of 
Chlorpyrifos in fresh water teleost fish Channa punctatus are still scanty. 
In the light of above information and ideas, present investigation is 
aimed to study the effect of Chlorpyrifos on liver kidney and brain of 
the fresh water teleost fish Channa punctatus.

MATERIALS AND METHODS 

Procurement of test fish
The fresh water fish, Channa punctatus were collected from kollidam 
river around sirkali city with the help of fisherman. The fishes having 
average length 13-16 cm and weight about 20-25 gm were brought to 
the laboratory and transferred to aerated aquarium for acclimatization. 
The fishes were fed daily on commercial fish feed.

Pesticide 
Organophosphate pesticide chlorpyrifos purchased from local agro 
chemist shop was used for the present study.

Plan of experiment 
A total of 40 fishes (10 fishes per aquarium) were separated as four 
groups.

The following experimental groups were conducted in the freshwater 
fish Channa punctatus for the period of 45 days.

– Group 1 C. punctatus, without any pesticide exposure (control)

– Group 2 C. punctatus, on exposure to 5 ppm chlorpyrifos for a period 
of 15 and 45 days

– Group 3 C. punctatus, on exposure to 6 ppm chlorpyrifos for a period 
of 15 and 45 days

– Group 4 C. punctatus, on exposure to 7 ppm chlorpyrifos for a period 
of 15 and 45 days

Biochemical methods
The protein and amino acid content in Liver, kidney and brain of 
Channa punctatus were estimated by the method of Lowry et al., 1951 
and Moore and Stein (1954) respectively.18,19

STATISTICAL ANALYSIS
The data obtained were analyzed by applying analysis of variance 
DMRT one way ANOVA to test the level of significance.20

RESULT 
The protein and amino acid contents in Liver, kidney and brain 
of Channa punctatus exposed to low, medium and high sublethal 
concentrations of chlorpyrifos showed significant decrease in the level 
of protein whereas increase the levels of amino acids when compared 
to control fish. The decrease the level of protein and increase the level of 
amino acid in liver, kidney and brain of Channa punctatus were more 
pronounced at 15 and 45 days of exposure period (Tables 1 and 2).

DISCUSSION
Various aquatic scavangers have been utilized to assess ecotoxicological 
dangers; nonetheless, little data about them by and by contemplated 

bug sprays have been accounted for in these creatures. In such a manner 
to intense poisonous quality testing, different pesticides have been 
contemplated. Permethrin, for instance, demonstrated a mean static 
intense 96-h LC50 relating to 0.81mg/L in red bog crawfish Procambarus 
clarkii; in a similar creature, a differentiating LC50 estimation of 951 
mg/L was resolved for the bug spray chlorantraniliprole, while for the 
neonicotinoids mixes thiametoxan and dinotefuran, creators detailed 
estimations of 967 m/L and 2032 mg/L, separately; which are altogether 
different from the saw in the pyrethroids clotianidin, lambda-
cyhalothrin, and etofenprox: 59, 0.16 and 0.29 mg/L, individually.21-23

Chlorpyrifos poisonous quality has been the subject of numerous 
toxicological examinations, and much information has been 
accumulated up to this point, indicating its principle components 
of activity and different unfavorable impacts, both in creatures and 
people. Nonetheless, what has not been replied at this point, and our 
investigation attempted to clarify, is whether a rehashed 15 and 45 - 
day presentation to low, medium and High "practical" convergences 
of chlorpyrifos produce any indications of inebriation. Our outcomes 

Treatment groups 15 days 45 days
Liver
Control 141.39 ± 1.67a 142.78 ± 2.85a

Low concentration 136.94 ± 4.62b 134.84 ± 1.49b

Medium concentration 128.52 ± 8.27c 125.76 ± 2.75c

High concentration 120.92 ± 7.30d 117.53 ± 1.56d

Kidney
Control 92.39 ± 2.67a 93.67 ± 2.49a

Low concentration 84.75 ± 6.39b 83.57 ± 1.84b

Medium concentration 76.36 ± 9.47c 72.64 ± 1.59c

High concentration 68.58 ± 7.89d 70.93 ± 2.50d

Brain
Control 87.39 ± 2.98a 88.98 ± 1.47a

Low concentration 81.48 ± 8.45b 79.48 ± 1.39b

Medium concentration 74.69 ± 7.25c 72.85 ± 2.05c

High concentration 68.31 ± 4.62d 63.65 ± 1.83d

Table 1: Protein level changes (mg/g) in Liver, kidney and brain of 
Channa punctatus exposed to sublethal concentrations of chloryrifos.

All the values mean SD of six observations;Values which are not sharing 
common superscript differ significantly at 5% (p < 0.05) [Duncan multiple 
range test (DMRT).

Treatment groups 15 days 45 days
Liver
Control 7.03 ± 0.29a 7.78 ± 0.32a

Low concentration 7.98 ± 0.47b 8.02 ± 0.24ab

Medium concentration 8.38 ± 0.18bc 8.67 ± 0.32c

High concentration 9.42 ± 0.57d 9.84 ± 0.54d

Kidney
Control 4.29 ± 0.19a 4.37 ± 0.38a

Low concentration 4.88 ± 0.38b 4.92 ± 0.10b

Medium concentration 5.59 ± 0.31c 5.89 ± 0.39c

High concentration 6.32 ± 0.19d 7.14 ± 0.42d

Brain
Control 3.67 ± 0.28a 3.89 ± 0.29a

Low concentration 3.98 ± 0.36b 4.02 ± 0.21ab

Medium concentration 4.67 ± 0.48c 4.98 ± 0.54c

High concentration 5.10 ± 0.27d 5.67 ± 0.37d

Table 2: Amino acid (mg/g) in Liver, kidney and brain of Channa 
punctatus exposed to sublethal concentrations of chloryrifos.

All the values mean SD of six observations;Values which are not sharing 
common superscript differ significantly at 5% (p < 0.05) [Duncan multiple 
range test (DMRT).
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Reddy et al. (2011)38 studied the effect of sublethal concentrations of 
chlorpyrifos on protein metabolism in gills, kidney, liver, and muscle 
of Clarias batrachus exposed to 0.825 mg/L and 1.65 mg/L for 7, 14, 
21, and 28 days. Total protein, amino acid, and ammonia contents 
were decreased in all tissues for 28 days. Urea and glutamine levels 
were elevated, except in kidneys. The activities of protease, alanine, and 
aspartate aminotransferases, and acid and alkaline phosphatises were 
elevated in the tissues for 28 days exposure at both concentrations.

It is apparent that proteins are corrupted to meet the vitality 
prerequisites during pesticide CPF presentation. It very well may be 
reasoned that in Channa punctatus presented to sublethal groupings of 
Chlorpyrifos causes vitality emergency and change protein digestion.

CONCLUSION 
In view of higher than results and discussion, gift study showed 
organophosphate treated fishes changes in macromolecule, and 
organic compound content in bony fish of Channa puntatus, that 
indicates organic chemistry manifestation great to the toxic action of 
toxicants. Toxic induces its impact at cellular or maybe at molecular 
level and ultimately causes organic chemistry alterations. The changes 
in organic chemistry composition of fishes can naturally have an effect 
on the nutritious price of aquatic fauna and deteriorating the worth of 
fish and itll conjointly nice danger to individual great to continuous 
consumption of such fish.
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