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Abstract :Abstract :Abstract :Abstract :Abstract : Deltamethrin toxicity was studied in broilers and vitamin E
was evaluated for therapeutic management. Day old male broiler chicks
were randomly divided into 3 groups consisting of 6 chicks in each. Group
1 was maintained as control for 6 wks, group 2 was fed on deltamethrin
(100 mg/kg feed) for 6 wks and group 3 was fed on deltamethrin for the
first 4 wks and during the subsequent 2 wks with vitamin E (300 mg/kg
feed) with out deltamethrin. Weekly body weights, feed conversion ratio,
glutathione (GSH) concentration and high density lipoproteins (HDL) were
significantly (P<0.05) reduced, while the activities of glutathione peroxidase
(GSH-Px) ,  g lutathione  reductase  (GSH-R) ,  cata lase ,  aspartate
aminotransferase (AST) and lactate dehydrogenase (LDH), and the lipid
profile and renal biomarkers were increased significantly (P<0.05) in group
2 and 3 at the end of 4th wk as compared to group 1. Following treatment
with vitamin E during the last 2 wks in group 3, all the parameters in
study revealed improvement. From this study, it is concluded that
deltamethrin induces toxicity by oxidative damage in biological system
and supplementing vitamin E in feed is useful in treating accidental
toxicity.
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INTRODUCTION

The adverse  e f fects  o f  pyrethroids
because  o f  the  indiscr iminate  use  o f
pesticides on feed grains indirectly affect
birds. Any alteration in liver function of
birds makes them highly susceptible to
pest ic ides .  Deltamethrin  is  a  type-II

pyrethroid insecticide and is moderately
toxic to birds with the LD50 values greater
than 1000 mg/kg (1). It has been reported
to modify the activities of glutathine S-
transferase, catalase etc. (2) and concentration
of  glutathione (1) ,  which indicate the
possibility of free radical – induced oxidative
damage. It is now being realized that one
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(Butox; Intervet India Ltd., Pune) at the
rate of 100 mg/kg feed for 6 wks and group
3 on deltamethrin at the rate of 100 mg/kg
feed for the first 4 wks followed by vitamin
E (DL - α -tocopherol 50% premix; E. Merck
Chemicals, Germany) at the rate of 300 mg/
kg in feed during the subsequent 2 wks
without deltamethrin.

The experiment was carried out for a
period of 6 weeks. Birds of all the groups
were vaccinated with New Castle Disease
vaccine on 4th and 21st day, Fowl pox
vaccine on 10th day and IBD vaccine on
14th day.

Body weights and feed consumption of
the birds were recorded at weekly intervals
to determine growth pattern and feed
efficiency. The blood samples were drawn
from wing vein once in 2 wks for assay of
glutathione peroxidase (9),  glutathione
reductase (10), catalase (11) and glutathione
(12). Serum was separated for the estimation
of AST, LDH, total cholesterol, HDL, LDL,
triglycerides, urea, creatinine and BUN by
using the commercially available diagnostic
kits (Sigma Diagnostics Pvt. Ltd., Baroda).
The data were subjected to analysis of
variance (13).

RESULTS

The average body weight in group 2 and
3 (553 ± 25 and 581 ± 13, respectively) was
significantly (P<0.05) lower as compared to
group 1 (715 ± 26) at the end of 4th wk.
Following treatment with vitamin E in
group 3, the body weight (1308 ± 25) was
signi f i cant ly  (P<0.05)  increased and
comparable to that of group 1 (1457 ± 48),

of the reasons for majority of toxicities/
disorders is imbalance between amounts of
free radicals generated in the body and
antioxidants to scavenge and protect the
body against their deleterious effects (3, 4).
Vitamin E is known for its antioxidant
property protecting the unsaturated bonds
of  phosphol ip ids  present  in  the  ce l l
membrane against free radical damage (5).
Vitamin E deficiency has been reported to
be frequently associated with an increased
susceptibility to free radical oxidation (6).
Vitamin E has been shown to restore the
normal levels of lipids in the liver, lung,
heart and kidney of rats exposed to the
peroxidative damage of free radicals induced
by lead (7). Dietary supplementation of
vitamin E is  beneficial  to  the overall
immunocompetence of growing broilers (8).
The present study was undertaken to
evaluate the extent and mechanism of
toxicity, in terms of oxidative stress, due
to deltamethrin in broilers and to evaluate
the antioxidant and therapeutic role of
vitamin E against deltamethrin toxicity in
broilers.

METHODS

A total of 18 male broiler chicks of day
old age belonging to Cobb strain were
procured for the study. The day old male
broiler chicks were randomly divided into 3
groups, consisting of six chicks in each. The
experiment was started from the day old
(day 1) onwards and water was provided ad
libitum. All experimental protocols were
approved by Institutional Ethics Committee.
The birds in each group were given the diets
as follows : Group I was maintained on basal
feed for 6 wks, group 2 on deltamethrin
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while in group 2 the body weight was
significantly (P<0.05) lower (1158 ± 35). The
FCR revealed a significant (P<0.01) increase
(2.86 ± 0.02) in group 2 as compared to that
of group 1 and 3 (2.59 ± 0.02 and 2.70 ± 0.02,
respectively) at the end of 6th wk. FCR was
significantly (P<0.05) increased in group 3
following treatment with vitamin E at the
end of 6th wk as compared to 4th wk value
(2.13 ± 0.02).

The antioxidant enzymes in blood such
as GSH-Px, glutathione reductase and
catalase  were  s igni f i cant ly  (P<0.05)
elevated, while GSH level was significantly
(P<0.05) lowered in toxic controls (2 and 3)
than group 1 at the end of 4th week. On
supplementation of vitamin E, in group 3
as a therapy, the antioxidant enzyme level
in blood revealed a decreasing trend at 6th
week (Table I), though the values did not
match those of control. Similarly, GSH

revealed an increasing trend following
therapy.

The value of AST (units/ml) in group 2
was 71.9 ± 0.38 at the end of 6th wk, which
was significantly higher as compared to the
value of control group 1 (16.07 ± 1.34). At
the end of the experiment, following therapy
with vitamin E, the activity of AST in group
3 was significantly (P<0.05) reduced to
30.78 ± 0.85 from the 4th wk value of
71.18 ± 0.26. The activity of LDH (IU/L) in
group 2 and 3 at the end of 4th wk was
361.02 ± 1.27 and 368.97 ± 2.09, respectively,
which were significantly (P<0.05) higher as
compared to  group 1  (137.58 ± 3.8) .
Following treatment with vitamin E in
group 3, the LDH activity was significantly
(P<0.05) reduced to 193.5 ± 1.97) at the end
of 6th wk.

Total cholesterol (mg/dl), triglycerides

TABLE I : Antioxidant defense profiles of chicks fed on basal diet, deltamethrin and vitamin E.

Parameter Group 2nd week 4th week 6th week

Glutathione 1. 79.53±1.97 82.41±1.85 83.73±2.62
Peroxidase 2. 106.73±3.93** 132.96±2.55** 158.13±2.63**
(units/ml) 3. 108.03±3.94** 134.82±1.13** 96.20±3.63*
Glutathione 1. 42.40±2.22 39.81±1.69 38.85±1.55
Reductase 2. 80.10±1.61** 91.90±2.28** 118.38±1.21**
(units/ml) 3. 78.57±1.84** 91.60±1.73** 47.52±1.82*
Catalase 1. 3.23±0.02 3.49±0.01 3.55±0.01
(moles/sec) 2. 4.17±0.02** 5.33±0.02** 6.29±0.01**

3. 4.38±0.01** 5.58±0.01** 4.27±0.02*
Glutathione 1. 9.86±0.42 10.73±0.42 11.05±0.35
(mg/100 ml) 2. 9.78±0.12 5.82±0.12** 4.60±0.32**

3. 9.72±0.15 5.73±0.12** 9.47±0.62*

Values are mean ± SE of 6 observations.
*P<0.05; *P<0.01 in relation to control (ANOVA)
1. Control
2. Deltamethrin
3. Deltamethrin (1–4 wks) followed by vitamin E (5–6 wks)
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conversion ef f ic iency.  In poultry feed,
excessive multiplication of saprophytic
bacteria  results  in  release  of  various
metabol i tes  that  might  enhance  the
toxicity of  deltamethrin (14)  in terms
of  depress ing  growth rate .  Vitamin
E supplementation in  group 3  during
the last 2 wks improved the body weight
gain.

The activities of GSH-Px, glutathione
reductase and catalase enzymes and also the
GSH levels were determined as they form
the components of  antioxidant defense
system, which effectively scavenges the
organic form of hydroperoxide free radicals
(15). In toxic controls, the activities of
antioxidant enzymes such as GSH-Px,
glutathione reductase and catalase were
significantly increased, with a significant
decrease in GSH level.  These findings
indicate  ongoing free  radical  induced
damage in the l iving system (15,  16) .
This altered enzyme activity could be
due to enhancing free radical oxidative
damage on account of excessive lysosomal
degradat ion induced by  deltamethrin ,
hence depriving the antioxidant defenses.
The supplementation of vitamin E in group
3 during the last 2 wks resulted in the
revival of antioxidant defenses towards
normal, which confirms the antioxidant
effect of vitamin E (5).

The serobiochemical  parameters
were used as biomarker indices for assessing
the extent of tissue damage. Elevated levels
of AST and LDH indicate hepatocellular
injury (17). The elevated levels of these
enzymes could be due to the oxidative
damage by free radicals. These results

(mg/dl) and LDL (mg/dl) in group 2 were
287.28 ± 1.37, 211.78 ± 1.2 and 220.91 ± 1.66,
respectively at the end of 6th wk, which
were  s igni f i cant ly  (P<0.05)  h igher  as
compared to those of group 1 (175.45 ± 2.7,
102.83 ± 0.91 and 115.62 ± 3.09, respectively).
The values  o f  the  above  var iables  o f
group 3 (186.85 ± 1.31, 114.7 ± 0.93 and
139.01 ± 1.35, respectively) were significantly
(P<0.05) reduced at the end of 6th wk as
compared to the 4th wk values (267.28 ± 1.43,
191.58 ± 1.07 and 205.70 ± 1.85, respectively).
The HDL concentrat ion (mg/dl )  was
significantly (P<0.05) lower in group 2
(24.02 ± 0.77) at the end of 6th wk as
compared to that of control (39.26 ± 1.15)
and group 3 (30.82 ± 0.69).

Renal  prof i le  b iomarkers  such as
serum urea (mg/dl ) ,  serum creat inine
(mg/dl) and BUN (mg/dl) were significantly
(P<0.05) higher (35.02 ± 0.13, 3.90 ± 0.01
and 16.35 ± 0.06, respectively) in group
2 as  compared to  those  o f  group 1
(8.12 ± 0.10, 0.56 ± 0.02 and 3.79 ± 0.49,
respectively) at the end of 6th wk. The
values of group 3 at the end of 4th wk were
24.60 ± 0.30, 3.19 ± 0.001 and 11.48 ± 0.14,
respectively and there was a significant
(P<0.05) decrease at the end of 6th wk
(16.60 ± 0.21, 1.02 ± 0.002 and 7.67 ± 0.10,
respectively).

DISCUSSION

In the present study, significantly lower
body weight in deltamethrin toxic control
was  in  agreement  with  the  report  o f
Mohapatra and Mallick (1). This could be
attributed to the anorectic properties of the
pest ic ide  accompanied with  poor  feed
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are in accordance with certain other reports
(1) .  In  group 3 ,  fo l lowing v i tamin E
supplementation, the enzymatic activity
showed the trend of revival to normal, which
could be attributed to the antioxidant
property of vitamin E in feed.

Significant increase in total cholesterol,
triglycerides and LDL and a significant
decrease in HDL in the toxic control indicate
hepatopathy, cardiac damage as well as
renal failure (17), which could be probably
due to  f ree  radical - induced oxidat ive
damage. The results are in conformity with
Majumdar et  al .  (18) ,  who reported a
significant increase in plasma cholesterol
level in fenvalerate toxicity. Activation of
lipid peroxidation can be correlated with
the changes in the lipid composition (19).
In group 3, supplementation of vitamin E
revealed a significant alteration in lipid
profile to normal. This could be attributed
to the antioxidant property of vitamin E (7).

Non-protein nitrogenous substances such

as uric  acid ,  urea and creatinine are
increased only when renal function is below
30% of its original capacity in birds. An
increase in BUN reflects an accelerated rate
of protein catabolism. Plasma urea appears
to be the single most useful variable for
early detection of pre-renal causes of renal
failure (17). In this study, the serum urea,
creatinine and BUN levels were significantly
increased in group 2 and 3 at the end of
4th wk, which could be attributed to the
free-radical induced oxidative damage by
deltamethrin on kidney. On supplementation
of vitamin E, the values were revived
towards normal in group 3, which further
confirms the protective role of vitamin E in
treating the free radical mediated renal
damage (20).

From this study it is concluded that
deltamethrin induces toxicity by generating
free radicals in excess and by disturbing
the antioxidant defenses, which could be
effectively treated by the use of vitamin E
as an antioxidant.
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