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Abstract

The poultry industry in India is a leading enterprise in the agriculture sector. On one hand where poultry
farming can draw large benefit to the firms, conversely the farmers also have to deal with the bacterial
and viral infections prevalent among the birds. Escherichia coli (E. coli) infection is a major bacterial
cause of many localised and systemic infection in poultry. With the advent of newer ways of farming,
pesticides have also gained much importance in the field. The leaching of these pesticides into the
environment poses a great threat to public health as well as the animals. These pesticide residues
synergise with the pathogenic effects of bacteria and potentiates in breaching the host immunity. The
present study was undertaken with an aim to study the effects of experimentally alpha-cypermethrin
intoxicated broiler chicken, co-infected with collibacillosis, on the biochemical parameters. A total
number of one hundred and fifty day old chicks were taken for the experimental study. They were orally
administered with 1/5" of maximal tolerated dose (i.e. 63.94 mg/kg. body weight) of alpha-cypermethrin
through drops and concurrently infected with 107 CFU of E. coli in 1.0 ml normal saline solution via
intra-peritoneal route. The serum of the birds was collected during slaughter for assessing the
biochemical parameters. The biochemistry of the serum reflects the soundness of different organs in the
body. Biochemical studies of the serum revealed a significant reduction in mean total protein and
albumin concentration of both infected groups and alpha-cypermethrin intoxicated group as compared to
control. However, serum AST, ALT, ALP and LDH showed significant increase in both infected groups
and alpha-cypermethrin intoxicated group. Thus, alpha-cypermethrin toxicity (1/5" maximum tolerated
dose) and E. coli infection significantly alters the serum biochemical profile.

Keywords: Alpha- cypermethrin, E. coli, haematological parameters, serum, maximum tolerated dose
(MTD)

Introduction
Poultry sector share a huge chunk towards the economy and is a major source of earning for
the farmers. The poultry is also struck harshly with a wide range of infections that poses a
serious threat to this sector and may turn the table towards losses. Although observed in all age
group, avian collibacillosis is a prevalent infectious disease that causes severe infection in
young chick up-to three weeks of age ™. Colibacillosis is one of the prime infection that incurs
heavy loses to the farmers majorly due to mortality and decrease in productivity of the affected
birds . The acute form of colibacillosis is characterised by septicaemia resulting in death
while subacute form by peri-carditis, air-sacculitis and peri-hepatitis 1. Poultry culture is
emerging globally for fulfilling the rising demand and to elevate the productivity,
agrochemicals and pesticides are being used intensively to manage the coinciding elevated
feed demand . One of the most preferred insecticides is alpha-cypermethrin which falls under
the synthetic pyrethroid category of insecticide. It possesses the ability of bio-magnification
and thus tend to be a great risk for public health and animals. The exposure
to cypermethrin for long term or in high dosage may cause teratogenicity, reproductive toxicity
and genotoxicity in some of the non-targeted species M. Most of the disease problems
including colibacillosis in the poultry today are usually caused by the interaction of many
factors where immunosuppression plays an important key role. Moreover, pesticides like
cypermethrin are also being reported to cause immunosuppression that contributes towards
synergistic ill effect with infections in poultry 1. There is paucity of literature in concurrent
effects of alpha-cypermethrin toxicity and E. coli infection on biochemical status of broiler
chicken. Considering the above points, the present study was adopted to evaluate the
biochemical alteration in serum of broiler chicken experimentally intoxicated with alpha-
cypermethrin and E. coli infection.
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Materials and Methods

The study was conducted on a total number of one hundred
and fifty, day old broiler chicks after the approval of the
Institutional Animal Ethics Committee
(VCC/IAEC/20191930-1953).

Experimental design and sample collection

The present study was undertaken in total one hundred and
fifty, day old broiler chicks for evaluating the effects of alpha-
cypermethrin toxicity and its interaction with E. coli infection
on biochemical parameters. Maximum tolerated dose (MTD)
of alpha-cypermethrin used in the present study for broiler
chicken was calculated to be 319.69 mg/kg body weight (b.
wt.). At the age of seven days, the chicks were randomly
divided into two groups i.e. group A and group B containing
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70 and 80 chicks, respectively. All the birds of group B were
orally given 1/5 of MTD of alpha-cypermethrin (i. e. 63.94
mg/kg b. wt.) through drops and the group A was kept as
control. At the age of 14 days the birds of group B were
divided into two subgroups i.e. B; and B; consisting of 40
birds each. Similarly, group A was also divided into two
subgroups i.e. A; and A, containing 30 and 40 birds,
respectively. Thereafter, each bird of subgroups A, and B:
were intraperitoneally injected with 10’CFU E. coli in 1.0 ml
normal saline solution (NSS). The experiment was terminated
on forty second day. The serum samples were collected
directly from heart of six birds from each subgroup on 0, 3%,
11, 215t and 28" days post infection (dpi) of E. coli in sterile
serum collection vials for biochemical studies. A brief
tabulated form of experimental design is given in Table 1.

Table 1: Experimental design and sample collection

Group | Sub-group Treatment given Serum collection post infection (days)
A Al Negative control group 0, 3,11, 21 and 28
A2 107 CFU of E. coli/ml, intraperitoneally 0, 3,11, 21 and 28
B B1 1/5" MTD of alpha-cypermethrin, orally 0, 3,11, 21 and 28
B2 107 CFU of E. coli/ml + alpha-cypermethrin 0,3,11,21 and 28

Biochemical examination

The serum from the birds was aseptically collected in fresh
serum collection vials for further biochemical examination by
using semi- automatic biochemistry analyser (Erba Mannheim
Chem-5 Plus, Transasia) and different associated kits.

Total serum protein concentration

Total serum protein concentration was analysed as per the
method of Tietz ¢ using single step reagent kits by semi-
automatic biochemistry analyser.

Serum albumin concentration

Serum albumin concentration was analysed as per the method
of Doumas et al. [l using single step reagent kits by
semiautomatic biochemistry analyser.

Serum aspartate amino transaminase (AST)/ Serum
glutamic oxaloacetic transaminase (SGOT)

Serum aspartate transaminase activity was estimated by the
standard methods of International Federation of Clinical
Chemistry using single step reagent Kkits employing
semiautomatic biochemistry analyser [,

Serum alanine amino transaminase (ALT)/ Serum
glutamic pyruvic transaminase (SGPT)
Serum alanine transaminase activity was estimated by the
standard methods of International Federation of Clinical
Chemistry using single step reagent Kkits employing
semiautomatic biochemistry analyser €1,

Serum lactate dehydrogenase (LDH)

Serum lactate dehydrogenase activity was estimated by using
single step reagent Kits employing semiautomatic
biochemistry analyser [©1,

Serum alkaline phosphatase (ALP)

Serum alkaline phosphatase activity was estimated by using
single step reagent Kits employing semiautomatic
biochemistry analyser (€1,

Statistical analysis
The data for various parameters were subjected to statistical
analysis by using Duncan Multiple Range Test as modified by

Krammer P at 5.0% level of significance using SPSS 16.0
version software. Individual means were compared for
statistical significance using least significance difference.

Results and Discussion

The present study was conducted with an objective to detail
the concurrent effects of alpha-cypermethrin and E. coli
infection on serum biochemical profile of broiler chicken. The
biochemical analysis of the serum aids in contemplating the
stability of organs and the effects of infection on these organs.
Serum biochemical studies revealed that mean total serum
protein concentration in group B; and B2 was significantly
(P<0.05) lower from 21 days post infection (DPI)/28 days
post cypermethrin treatment (DPCT) as compared to control
group (A;). The Mean * S.E. total serum protein
concentration in groups Ai, Bi, Az and B; ranged from
3.59%+0.33 to 3.89°+0.19, 3.06%+0.14 to 2.79%+0.19,
3.19%+0.13 to 3.59°+0.33, and 2.96°+0.19 to 2.63%+0.21,
respectively and are depicted in Fig.1. Similar to the present
study, Yousef et al. [ reported a significant decrease in total
protein in rabbits treated with cypermethrin and isoflavones.
Garg et al. [*3 also recorded a similar decrease in total serum
protein in broiler chicks intoxicated with a synthetic
pyrethroid, organophosphate and chlorinated pesticides.
Grewal et al. ' reported cypermethrin toxicity in rats, by
administering cypermethrin @ 14.5 mg/kg b. wt. once daily
for 30 days, caused a significant decrease in the level of
serum proteins. Narayani [l reported sub-acute exposure of
alphamethrin/alpha-cypermethrin in broiler chicks leads to a
significant decrease in total serum protein concentration.
Mean total serum protein concentrations in all infected groups
(A2 and B,) were lower as compared to control group (Aa)
throughout the experiment though this decrease was
significant (P<0.05) from 11 DPI/ 18 DPCT onwards when
compared to control group (Ai). The total serum protein
concentration in the birds of group B, as compared to group
A was significantly (P<0.05) decreased on 3 DPI/10 DPCT,
21 DPI1/28 DPCT and 28 DPI/35 DPCT. These observations
were in consonance with work of earlier authors on E. coli
infection [14 15,16, 17],

~ 14247~


http://www.thepharmajournal.com/

The Pharma Innovation Journal

http://www.thepharmajournal.com

S =

|

== Group A1 -®:GroupA2 =-+-Group B1 -'-'?-Group82l

]

TOTAL PROTEIN(giil)

07 310

1118 21/28 28/38

DPI/DPCT

Fig 1: Total serum protein concentration (g/dl) of broiler chicks in different experimental groups at different time intervals (Mean = S.E.)

The Mean £ S.E. serum albumin concentration in groups A,
By, A; and B; ranged from 2.55%+0.34 to 2.57°+0.14,
2.22°+0.06 to 1.59%+0.18, 2.38%+0.05 to 2.47°+0.08and
2.16%+0.07 to 1.84°+0.21, respectively and are presented in
Fig. 2. Mean serum albumin concentrations in both the E. coli
infected groups (A, and B;) were lower as compared to

control group (Ai:) throughout the experiment. Similar
findings were reported by other workers in E. coli infection
(7. 18 According to Blood et al. 1%, hypoproteinemic
conditions due to damage to kidneys and liver might also
contribute to reduced albumin and total protein synthesis
which has also been observed in the present study.
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Fig 2: Serum albumin concentration (g/dl) of broiler chicks in different experimental groups at different time intervals (Mean + S.E.)

The Mean + S.E. serum aspartate transaminase activity in
groups Ai, Bi, A; and B, ranged from 197.73°+1.61 to
196.36%+2.68, 201.45%+7.89 to 256.68°+14.02, 211.22+7.03 to
211.77°+10.87, and 206.34%+11.62 to 253.96°+13.33,
respectively while serum alanine transaminase activity in
groups Ai;, Bi, A, and B, ranged from 11.362+0.55 to
11.62°+0.47, 13.53+1.50 to 18.322+4.19, 13.67°t1.32 to
26.65P+4.46, and 15.00%+1.64 to 28.15"+3.81, respectively, as
depicted in Fig. 3 and 4. The mean values of AST activity
were found increased in the birds of group B; throughout the
experiment as compared to control group (A:) and this

increase was significant (P<0.05) from 28 DPCT onwards.
Birds of group B; also showed an increase in serum ALT
activity as compared to control group (A:) throughout the
experiment although this was significant (P<0.05) from 18
DPCT onwards. Mean serum aspartate transaminase (AST)
and alanine transaminase (ALT) activities were combinedly
found to be significantly (P<0.05) increased in all the E. coli
infected groups from 3 DP1/10 DPCT onwards. The increased
serum ALT and AST activity due to E. coli infection in
broiler chicken was also reported by earlier authors [17: 20. 21,22,
231, A similar increase in these enzymes was also reported in
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the serum of rats intoxicated with deltamethrin 4. The
increased serum AST activity indicates cellular injury to
hepatic cells and cardiac muscles while elevated serum ALT
is mainly due to hepatic injuries. ALT is a liver specific
enzyme that is a reliable indicator of hepatic cell injury or

http://www.thepharmajournal.com

damage 1. Enzymes are localized in cytoplasm and thus
there might be chances of their secretion and release into
systemic blood circulation after structural and cellular injury
to hepatic parenchyma and this can be indicated by an
elevation of their level in serum.
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Fig 3: Serum aspartate transaminase activity (AST/SGOT, IU/L) of broiler chicks in different groups at different time intervals (Mean £ S.E.).
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Fig 4: Serum alanine transaminase activity (ALT/SGPT, IU/L) of broiler chicks in different groups at different time intervals (Mean + S.E.).

The Mean = S.E. serum lactate dehydrogenase activity in
groups A;, Bi, A; and B; ranged from 333.87°+12.60 to
342.90°+5.88, 388.20°+10.29 to 422.32°49.93, 211.20°+7.03
to 211.77°+10.87and 362.35°+11.17 to 498.15%13.59,
respectively as illustrated in Fig. 5. In the present study, mean
values of LDH were found significantly (P<0.05) increased in
the birds of group B; from 3 DPCT onwards as compared to
the birds of control group (A1). Level of LDH can elevate in
many toxicopathological conditions like hepatocellular
necrosis, renal necrosis, myocardial damage, pancreatic
necrosis and hemolysis. Similar findings were also reported

by authors earlier 2 261, They found significant increase in
LDH following administration of deltamethrin in poultry
birds. Mean values of lactate dehydrogenase (LDH) were also
significantly (P<0.05) higher in the birds of both the E. coli
infected groups (A; and B;) as compared to the birds of
control group (A:) throughout the experiment. This elevation
in LDH, in the birds of group B; was observed from 3 DPCT
onwards. Similar findings were also documented by Singh 27
following concurrent infection of Salmonella and chlorpyrifos
in poultry.
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Fig 5: Serum lactate dehydrogenase (LDH, IU/L) of broiler chicks in different experimental groups at different time intervals (Mean + S.E.).

The Mean = S.E. serum alkaline phosphatase activity in
groups A, Bi, A; and B; ranged from 391.33%t5.14 to
427.90°+15.57, 393.91%+3.12 to 552.37°°+21.79, 384.92%+4.41
to 505.45°+16.81 and 389.04%+2.44 to 592.58°+20.26,
respectively and is graphically represented in in Fig. 6. In the
present study, the mean values of serum ALP activity were
found to be increased in the birds of group B, as compared to
the control group (A:) throughout the experiment and this
increase was significant (P<0.05) on 21 DP1/28 DPCT and 28
DPI1/35 DPCT. Mean value of alkaline phosphatase (ALP)
activity was higher in the birds of both the E. coli infected
groups (A and B;) that was found to be significantly

(P<0.05) increased from 11 DPI/18 DPCT onwards. Tiwari
(281 also reported the similar findings of elevated ALP in E.
coli infected broiler chicken with deltamethrin toxicity. The
findings akin to the present study were also reported in rats
intoxicated with alpha-cypermethrin 2°1. Alkaline phosphatase
enzyme catalyzes several reactions in the body and helps in
active transport of phosphate, synthesis of proteins and DNA
turnover in the nucleus. According to Kaplan and Righetti %,
if cellular damage occurs in the body of an animal then
phosphatase is released into the circulation and results in
higher level of ALP in the blood.

700 - [
I ——GroupA1 -2-Group A2 —+Group B1

|
-o- Group B2 I

650 4

600 A

550 +

500 4

ALP (lUL)

450 4

400 +

350

07

11/18

DPI/DPCT)

21/28 28/35

Fig 6: Serum alkaline phosphatase activity (ALP, IU/L) of broiler chicks in different experimental groups at different time intervals (Mean +

Conclusion

In the present study, attempts were to evaluate the effects of
alpha-cypermethrin toxicity in broiler chicken co-infected
with E. coli, on the biochemistry of serum. Based on 42 day
long experimental trial, it can be concluded that E. coli
infection can be aggravated by alpha cypermethrin toxicity.

S.E..

The E. coli infection can further deteriorate the organ function
with alpha-cypermethrin toxicity, as reflected by the
biochemical profile in serum. The total protein and serum
albumin level were significantly decreased while a significant
spike was reported in the levels of AST, ALT, LDH and ALP.
The biochemical analysis of serum indicated towards the
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damaged and compromised function of the organs.
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