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Abstract

- Imidacloprid is an insecticide belongs to the new active group nitroguandine which hds
outstanding potency and systemic action for crop protection ‘against pests. It is one .of the
insecticides that cause oxidative stress in cells leading to glutathione deficiency .

The present study aimed to investigate the possible protective role of glutathione
0.55mg/kg body weight against the toxic effect of 1/50 LD50 of imidacloprid insecticide in
male Japanese quails (Coturnix coturnix Jjaponica).Sixty male quails were divided into 4
groups, the first one served as a control , the second received glutathione oaly, the third group
was treated with imidacloprid and the fourth was administrated both glutathione and

imidacloprid conjointly.

Birds were treated orally for either three

or six weeks followed a recovery period for 3

weeks. The data obtained revealed a marked increase in serum AST,ALT,ALP, glucose, total
lipids, total cholesterol ,and creatinine of quails treated with imidacloprid only, whereas variable
levels of amelioration were detected in treated groups with glutathione plus imidacloprid,
specially in levels of glucose, AST activity and creatinine after 6 weeks of treatment. On the
other hand, a highly significant decrease in total proteins, albumin and globulin were found in
the birds treated with imidacloprid alone, but these returned to levels close to normal in the
quails treated with glutathione plus imidacloprid. Albumin/globulin ratio and uric acid level
were not significantly changed in all groups. In general, there was appreciable improvement

after the recovery period.
Key words :
Japanese quails.

Introduction

The widespread use of pesticides in
agriculture and forestry conservation
prompted the need of evaluation of the
hazards of such materials to wildlife .
Recent reports have emphasized that the
probability of exposure exists within -the
indoor living space , as well as in the
agricultural and industrial workplace.
Moreover, the indoor use of pesticides may
create a different and more direct exposure
situation .Owing to the extensive use of
these chemicals , they are responsible for
numerous cases of poisoning in human and
non-target wildlife .

Imidacloprid is a new and potent
nitromethylene insecticide with low soil

persistence and high insecticidat activity at.
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very low application rates (Brozni et
al.,2008). It is used as a crop and structural
pest insecticide, a seed treatment , and a
flea-control treatment on cats and dogs
(Tomizawa and Casida, 2005). Pesticides,
in addition to their intended effects, are
sometimes found to affect non-target
organisms, including humans (Chantelli-
Foti et al, 1993 and Chaudhuri et al,
1999). The mechanism of action of
imidacloprid differs not only from that of
organophosphorus and carbamate
compounds, but also from that of ‘the
pyrethroids (Soloway er al., 1978), )

: Insecticides have been observed to
accentuate oxidative stress by generation of
free radicals in rat tissues, these free




Ameliortive Effect of Glutathione Supplementation.......

radicals play an fmportant role in toxicity of

pesticides and environmental chemicals, by. .

diminishing the antioxidants or altering
oxygen free radicals scavenging enzyme
system (Banerjee ef al.,1999 and Kamboj et
al., 2006).

Glutathione acts as an antioxidant and
protective agent . against insecticides.
Antioxidants play an important role in
insecticide toxicity protection especially in
the hepatic toxicity and prevent the effect of
free radicals on vital cells (Geetanjali ef al,,
1993and Sinisa et al., 2008) .

Many investigators showed that
administration  of
significantly decrease, to some extent,
tissue damage induced by different
insecticides (Rutcu et al., 2006; Jalili et af.,
2007 and Giilden et al.,2008).

Japanese quajls (Coturnix coturnix
Japonica) have been widely used as a
laboratory bird model in many areas. of
biological research(Armbrecht and Dewitt,
1963). Only few studies have investigated
the effect of imidacloprid toxicity on
Japanese quails. Now, many farms in Egypt
raise Japanese quails and chickens. So, we
have chosen Japanese quails as a good
laboratory bird model to investigate the
possible ameliorative effects of glutathione
as an antioxidant on the imidacloprid -
induced biochemical perturbations in male

Japanese quails and to re-evaluate these

effects after a recovery period.
Material And Methods

A total of 60 male Japanese quails
were taken randomly at the adult age from
the poultry research farm of the Faculty of
Agriculture, AL-Azhar University. The
birds were kept under normal laboratory
conditions, fed on standard diet and water
ad libitum. All birds were starved for 12hrs
before treatment , but allowed free excess to
water . They were allocated at random into
4 equal groups each of 15 birds. Quails in
group (A)-were considered as controls.
Birds in group(B) were orally administered
a dose of 0.55mg/kg body weight of

glutathione. Quails in group(C)were treated

orally with a dose equals to the 1/50 LD30
of imidacloprid insecticide (LD50 of the

antioxidants  can,

insecticide was determined according to

. the equation of Behren and Karber, 1953).

Quaﬂs in group (D) were treated with the
same doses of glutathione and imidacloprid
conjointly. After 3 weeks of treatment 5
birds were chosen randomly from each
group and sacrificed. The same treatments
continued for the rest of the birds and after
additional three weeks, 5 birds were taken
out from each group and sacrificed . The
rest of birds were left without any treatment
for further 3 weeks as a recovery period
after which the last batch of birds was killed
to assay the impact of recovery.

Biochemical Analysis :

At the end of each experimental
period, individual samples were collected
after 18h. of treatment cessation during
which the birds were deprived of food.
Samples of blood were withdrawn and left
to clot in a clean dry centrifuge tubes for
each bird , then centrifuged at 3500r.p.m.
for ten minutes. A portion of the clear
supernatant serum was used immediately
for glucose determination according to the
enzymatic colorimetric method described
by Trinder(1969). The remaining serum
was frozen at -20°C for subsequent
analysis. Serum aspartste aminotranferase
(AST) and alanine aminotranferase (ALT)
activities were estimated according to the
method described by Reitman and Farnkel
(1957). Serum alkaline phosphatase (ALP)
was determined by the method of Belfield
and Golbderg (1971). Serum contents of
total cholesterol and total lipids were
assayed according to Allain et al. (1974)
and Knight et al. (1972), respectively .
Serum total protein and albumin levels were
estimated according to the methods
described by Doumas (1975) and Doumas
(1971), respectively. Serum globulin was
calculated according to Latner(1975).

~ Serum contents of uric acid and
creatinine were estimated according to the
methods described by Steven(1970) and
Husdané& Rapoport (1968), respectively. -

Data analysis: :

The obtained results were statistically
analyzed by using the student "{"-test
according to the method of Snedecor and
Cochran . (1980).
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Results

The data represented in table 1

displayed the effect of treatment with

imidacloprid and / or glutathione on
enzyme activities which reflect the liver
function of Japanese quails.

A highly significant increase (p <
0.01) in AST , ALT and ALP was detected
in groups treated with imidacloprid alone
throughout the experimental periods , as
compared with the control group
Combination of the antioxidant glutathione
with imidacloprid revealed a highly
significant increase (p < 0.01) in ALT and
ALP activities after 3 and 6 weeks of
treatment. A partial amelioration was noted
in AST activity in groups treated with
glutathione and imidacloprid .

AST , ALT and ALP activities
showed insignificant changes in quails
treated with glutathione or after the

recovery period in comparison with the’
corresponding control groups throughout .

the experimental duration.

Table 2 shows the changes in serum
total cholesterol , total lipids and glucose
levels . The data revealed a highly
significant elevation (p < 0.01) in these
parameters in the groups treated with
imidacloprid alone after 3 and 6 weeks .
Also , a highly significant increase (p <
0.01) was recorded in the same parameters
in the quails that réceived glutathione and
imidacloprid for a period of 3 weeks .
Obvious amelioration appeared in glucose
level and it was feeble [ significant
elevation (p < 0.05) ] in total cholesterol of
groups treated with glutathione +
" imidacloprid for 6 weeks.

Data from the same table showed:

insignificant differences between glutathi-
one- treated groups and the control group
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throughout the experimental period. A
similar profile appeared in the recovery
groups. :

Results presented in table 3 show that
total serum proteins , albumin globulin
levels and A/g ratio recorded insignificant
difference in groups administered the
antioxidant glutathione either alone or in
combination with imidacloprid throughout
the experiment as compared with the
corresponding control groups. However,
treating the birds with imidacloprid alone
caused a highly significant decrease (p <
0.01) in serum total proteins, albumin and
globulin throughout the experimental
periods with the exception of the globulin
level after 3 weeks which revealed a
significant decrease (p < 0.05). o

Serum uric acid and creatinine levels
were determined to study the effect of
imidacloprid with or without antioxidant on
kidney function test. Data presented in table
4 show that serum uric acid level was not
significantly changed in any treated group
throughout the total experimental period ,
as compared with the control group. The
creatinine level revealed a  highly
significant increase (p < 0.01) after 3 and 6
weeks of treatment with imidacloprid alone
. Also , a highly significant increase (p <
0.01) was recorded in the groups treated
with imidacloprid in combination with
glutathione after 3 weeks of treatment ,
followed by insignificant changes after 6
weeks and after the recovery period as
compared with the corresponding control
group. L

Furthermore , no significant differenc
was recorded in any of the parameters
under investigation in the groups
administered glutathione alone throughout
the whole experimental duration.




Ameliortive Effect of Glutathione Supplementation.......

Table(1): Effect of treatment with imidacloprid and / or glutathione on some serum
enzymes activities indicative of liver function of Japanese guails,

Groups | AST(U /L) | ALT(U/L) i ALP(U/L)
After 3 weeks
Control 38.20+ 0.37 16.90 = 0.68 126.40 + 0.41
Glutathione 37.20+£124 % 16.30+0.42™ 126.20 & 0,40 ™
Imidaclorid 46.00 £ 0.95%* 29,50 + 0.42%* 139.70 + 0.44%*
Imidaclorid
+ Glutathione 42,20 +£0.92* 27.20 £1.75%* 129.80 £0.35%*
After 6 weeks
Control 39.20 + 0.80 17.70 £0.42 127.90 + 0.41
Glutathione 38.20 £ 0,37 ™ 16.60 £0.42 ™% 127.90 = 0,41 ™
Imidaclorid 46,00 + 0.95%* 2820 £1.12%* 136,30 £ 0.32%*
Imidaclorid NS. . Hoke
+ Glutathione 41.60+1.12 24,70 £0,42%* 130.60 + 0.29**
After a 3 week recovery period
Control 40,80+ 1.24 18.60 £0.39 128.30 + 0.31
Glutathione 39.20 + 0.80 ™ 18.00 £0.51™> 128.30 +0.317>
Imidaclorid 42.20 £ 092N 2720 £1.72%* 137.30 = 0.19**
Imidaclorid NS. K NS.
+ Glutathione 39.20 + 0.80 22,70 £0.42 129.10 £ 0.29

N.S. (Insignificant)in comparison with corresponding control.
* Significant (P < 0.05) in comparison with corresponding control.
** Highly Significant (P < 0.01) in comparison with corresponding control.

Table(2): Effect of treatment with imidacloprid and / or glutathione on serum

cholesterol , total lipids and glucose levels of Japanese quails.

Groups Serum total cholesterol Serum total lipids Serum glucose level
{mﬂdL) (mg/dL) (mg/dL)
After 3 weeks
Control 112,80 £ 0.34 202.00 £ 3.74 121.60 + 1,97
Glutathione 112.80 + 0.34™ 202.00 + 3.74™ 121.60 + 1.97™
Imidaclorid 140.10 & 2,23%%* 272.00L 3.74%* 165.40 £ 5.79%*
Imidaclorid
+ Glutathione 132.70 £ 2,33%* . 270,00+ 2,73%* 141.90 & 2.18**
After 6 weeks
Control 115.80 £ 0.22 222.80 £ 2.80 124,40 £3.74
Glutathione 114.60 + 2.21 ™ 224.60 £ 2257 124.40 + 3.74™
Imidaclorid 141.80 £ 2,23 ** 279,00+ 1.87 ** 161.50 £ 1,94**
Imidaclorid NS.
+ Glutathione 129.40+£3.43 * 260,80 £ 3.89%* 135.90 £ 5.35
Afier a 3 week recovery period
Control . 115.80 £ 0.15 217.80+2.52 125,50 + (.56
Glutathione 115.80 + 0.19 ™ 222.60 + 1.19™ 127.70 £ 0.86 ™
Imidaclorid 135.80 £ 3.37 ** 237.80£2.52 % . 158.10 £ 1,09%*
Imidaclorid : N.S.
+ Glutathione 128.90 + 3.26 ** 237.80 £ 2.52%% 132.10 £ 3.07

N.S. (Insignificant) in comparison with corresponding control.
* Significant (P < 0.05) in comparison with corresponding control.
** Highly Significant (P <0.01) in comparison with corresponding control.
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Table(3): Effect of treatment with imidacloprid and / or glutathione on serum total

proteins , albumin , globulin and A/g ratio of Japanese quails. .

Groups Serqm total Serum albumin Serum globulin Alg “; tio
protein (g/dL) (g/dL) (g/dL) -
After 3 weeks
Control 5.50+0.13 4.10 £ 0.09 140+ 0.15 3.96 + 0.29
Glutathione 526+ 0.35™ 4.10 + 0.05™> 1.16 £ 0.36" 5.80 £ 1.90™>
Imidaclorid 4.20 £ 0.07%* 3.30+ 0.08** 0.90 + 0.15* 420+ 0.89™
Imidaclorid, | 55, 02748 3.90 + 0.04N 120 032%s | 330£0897
+ Glutathione
After 6 weeks -
Control 5.70 % 0.09 4,10+ 0.06 1.74 = 0.09 2.50 % 0.16
Glutathione 5.80 & 0.09 ™ 4.10 £ 0,06™ 1.80 £ 0.14™ 230+ 0.19™>
Imidaclorid 4.40 £ 0.07 ** 3.40 £ 0.05 ** 0.80 +0.13** 521+ 1.47 ::
Imidaclorid NS. N.S. NS, 294+ 0477
+ Glutathione 5.50+0.13 . 4.02£0.29 1.54 +0.34™5
After a 3 week recovery period
Control 5.90 + 0.24 4.30 £ 0.07 1.64+ 027 2.97 + 0,51
Glutathione 6.02 + 0.29 ™ 422 +0.04 ¥ 1.80+ 0.23 ™ 265044
Imidaclorid 4.80 £ 0.09 ** 3.80 £ 0,09 ** 1.30 % 0.08 ™ 2.76 £ 0.227
Imidaclorid | ¢4, g 14Ns 420 £ 0.04VS 1.804£0.18% | 23502478
+ Glutathione

N.S. (Insignificant) in comparison with corresponding control.
* Significant (P < 0.05) in comparison with corresponding control.
+#* Highly Significant (P < 0.01) in comparison with corresponding control.

Table(4): Effect of treatment with imidacloprid and / or glutathione on serum uric acid
and creatinine of Japanese quails.

Groups | Serum wric acid (mg/dL) | Serum creatinine (mg/dL)
. After 3weeks ’

Control 10.50+0.31 1.50 + 0.12
Glutathione 10.50 + 0.32™> 1,50+ 0.03™
Imidaclorid 11,50 = 0.39™ 2.70+ 0.07%*
Imidaglorid 12 NS.

+ Glutathione 11.10 £+ 0.13 2.20 4 0.04**
After 6 weeks .

Control 11,10+ 0.23 1.60+0.14
Glutathione 11.30 £ 0.56 > 1.52 £ 0.06™>
Imidaclorid 11.80 + 0.29™. 2.20 £ 0.03 *¥*
Imidaclorid NS. NS.

+ Clutathione 11.30 £ 0.56 2.10+0.19
After a 3 week recovery period

Control 11.40 £0,32 1.60 £ 0.05
Glutathione 11.20 £ 0.16™ 1.50 % 0.04™>
Imidaclorid 11.80 £ 0.21 1.80 0,04 *

" Imidaclorid NS. NS.
+ Glutathione 11.10 £ 0.33 1.90£0.15

N.S. (Insignificant) in comparison with corresponding control.
* Significant (P < 0,05) in comparison with corresponding control.
+* Highly Significant (P < 0.01) in comparison with corresponding control.
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Discussion

The present study is concerned with
the effect ‘of imidacloprid on some
biochemical parameters . The role of
glutathione (as antidote) was also studied .
The combination of antioxidants Wwith
insecticides may be reduce the toxic effects
of insecticides on liver tissue (Samuel ,
2005 and Sutcu et af ., 2006).

Serum aminottansferases activities are
known as toxicity markers in the study of
hepatotoxicity caused by chemicals
(Govindwar and Dalvi , 1990 ) . An incre-
ase in the activities of these enzymes is
termed as the early recognition of toxic
hepatitis . Results of the present investing-

ation revealed a marked elevation in AST-

and ALT activities throughout the whole
experimental period in groups treated with
imidacloprid insecticide alone . Similar
results were ‘reported by AL — Shinnawy
(1994) ; Helal er al . (1997) ; Gomes et al
.(1999) ; Rutcu ef al . (2006) ; Gokcimen ef
al . (2007) and Khan er al . (2008) .The
results revealed also that glutathione used
conjointly with imidacloprid achieved
limited amelioration ( p < 0.05 ) in AST
activity after 3 weeks and reached to the
normal values after 6 weeks and after the
tecovery period . This indicated that admin-

istration of glutathione as an antioxidant

with the insecticide under investigation may
significantly decrease the extent of damage
induced by the insecticide. The Elevation of

the aminotransferases activities in blood.

has been considered as an indicator of
tissue damage . The present study recorded
high elevation in alkaline phosphatase
(ALP) activity of all quails that received
imidacloprid alone or conjointly with
glutathione. The elevation in serum ALP
may be an evidence of obstructive damage
in the liver tissue due to insecticidal
exposure ( Moss et al , 1987 ) . These
observations are in agreement with those
reported by Narendar and Balachandran
(1990) ; AL-Shinnawy (1994) ; Kaur et al .
(2003) ; Manjula et al . (2006) and Sutcu ef
al . (2006).

A high significant increase in serum
total cholesterol level was recorded in the
present investigation in quails treated with

imidacloprid alone or in combination with
glutathione throughout the duration of the

experiment . This elevation in serum tetal

cholesterol might be attributed to mobi-
lization of free fatty acids from adipose
tissue causing an increase in the availability
of acetyl Co — A and subsequent increase in
the synthesis of cholesterol .The results are
in agreement with the findings of Hanafy et
al . (1991) , Amer et al . (1994) and Helal et
al . (1997). On the other hand , Chetty ez al.
(1993) ; Al — Shinnawy (1994) and Ismail
(2005) reported a decrease in. total
cholesterol level in some animals treated
with different insecticides.

With regard to the serum total lipids,
it was found that administration of
imidacloprid alone or in combination with
glutathione led to a highly significant { p <
0.01 ) increase throughout the experimental
period. This hyperlipaemia might have been
caused by hepatic damage and the
associated biliary obstruction as a results of
the insecticide toxicity ( Ogata and Izushi,
1991 ). These results coincide with those
reporied by Sadurka and Boguszewaki
(1993) ; Zaahkouk et al . (1996) and Helal
etal. (1996, 1997).

The present results showed that quails
administered the imidacloprid insecticide
exhibited a highly significant (p<0.01)
elevation in serum glucose(hyperglycemia)
throughout the duration of the experiment.
In the group treated with the combination of
imidacloprid and glutathione , a highly
significant increase was observed after 3

weeks, but the glucose level was close to

the normal ranges after 6 weeks. The
elevation of glucose level can be explain by
stimulation of glycogenolysis and glucone-
ogenesis by the liver with a temporarily loss
of endocrine functions of pancreas leading
to hyperglycemia(Lasram et al .,2008).
Furthermore , the necessity for extra
energy by the liver in the process of
detoxification may be reflected in the
disturbance in both glycogenolysis and
glycogenesis process which, in turn, was
manifested as hyperglycemia. In addition ,
Anam and Maitra (1995) and Helal ‘er al .
(1997) , reported that the increase in serum
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glucose level may be induced by a decrease

-in endogenous insulin release due to
damage of pancreatic tissue. These results
are in good agreement with those findings
obtained by Hore et al. (1997) ; Kalender et
al . (2004) ; Rezq et al. (2007) and Lasram
et al. (2008).

The present work indicated a-

significant decrease in total proteins ,
albumin and globulin level throughout the
experimental perjod in imidacloprid treated
group, whereas insignificant change was
recorded in groups treated with imidac-
loprid in combination with glutathione
throughout the duration of experiment . The
reduction in these parameters might be due
to substantially inhibited protein synthesis
by the liver as a result of an alternation in
the intracellular protein synthesis mecha-
nisms. These results were in agreement
with those reported by Shakoori et al
(1988) ; Begum and Vijayaraghavan (1995)
and El-Wardany et al. (1996) , in certain
animal species treated with different types
of insecticides. Amer et al. (1994) reported

that the decrease in total protein might be to .

due to reduction of serum globulin level an
assumption supported with the disturbances
in the immunoglobulin production .

The present study revealed that the
concentration of serum uric acid was not
significantly changed in all treated groups
throughout the whole experiment duration.
This might be due to adaptive ability of
quails to reduce the risk effects of
imidacloprid insecticide on the kidney and
to enhance in the glomerular filtration rate
(El-Kashoury ,1999) .

Concerning the concentration of
creatinine , there was a significant increase
in imidacloprid treated group till the end of
the experiment , whereas in the groups
treated with imidacloprid conjointly with

glutathione , a significant increase was,

observed only after 3 weeks of treatment ,
but there was no change after 6 weeks or
after the recovery period as compared to the
control quails . Similar results were found
by Ahmed (1994) and Gomaa (1995) , in a
mytren and nuvacron treated rats . Also ,
many investigators stated that the increase
in serum creatinine in experimental animals
was an indication of impaired kidney func-
tion due to toxicity by many insecticides
( Yosef et al., 2003 and Fouda, 2004).
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From the above mentioned results , it
was clear that the exposure of Japanese
quails to imidacloprid caused many distur-
bances in the biochemical parameters
indicative of liver and kidney functions
.The conjoint administration of glutathione
with the insecticide resulted in partial
amelioration.

Finally , it is recommended that.
imidacloprid due to its hazardous effect to
the non — target species should be used with
extreme caution and limited to cases where
other insecticides with less toxic impacts
fail to achieve desired results. It is well
recommended to use antioxidants such as
glutathione to minimize the toxic effect of
imidacloprid.
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