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Protective effect of vitamin C against chlorpyrifos oxidative stress in

male mice - | _“"‘J_ = _l wlgic
Nagat Aly , Kawther EL-Gendy, Fatma Mahmoud, Abdel Khalek El- )
cadiioll wlee)
- Sebae - etz
Pesticide Biochemistry and Physiology | eigell/alzoll
| edlal | el | cleaall | alwell | adlac
‘ 12-7 97 2010
| ascll wemdl S50 2)l5 o adlie _ auclyll o=l jS)0 o atlge
Abdel Khalek El-Sebae Nagat Aly
Kawther EL-Gendy : Fatma Mahmoud

Pesticides may induce oxidative stress leading to generate free radicals and alternate
antioxidant or oxygen free radical scavenging enzyme system. This study was conducted|
to investigate the acute toxicity of chlorpyrifos toward male mice and the oxidative stress
of the sub-lethal dose (1/10 LD50) on the lipid peroxidation level (LPO), reduced
. glutathione content (GSH) and antioxidant enzymes: catalase (CAT), superoxide
dismutase (SOD), glutathione peroxidase (GPx). zlucose-6-phosphate dehydrogenasel
(G6PD), and glutathione-S-transferase (GST) activities. Also. the protective effects of|
vitamin C (200 mg/kg body weight, bw) 30 min before or after administration of|
chlorpyrifos were investigated. The results demonstrated that the LDs, value of
chlorpyrifos was 134.95 mg/kg bw. The oral administration of 13.495 mg/kg chlorpyrifos el pazlo
significantly caused elevation in LPO level and the activities of antioxidant enzymes|
including CAT, SOD and GST. However, GPx activity remained unchanged, while the
level of GSH and G6PD activity were decreased. Vitamin C treatment to chlorpyrifos|
intoxicated mice decreased LPO level and GST activity, normalized CAT, SOD and,
G6PD activities, while GSH content was increased. We conclude that vitamin C|
significantly reduces chlorpyrifos-induced oxidative stress in mice liver and the prntectivc!
effect of the pre-treatment with vitamin C is better than the post-treatment.
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The role of vitamin C as antioxidant in protection of oxidative stress

_ - induced by imidacloprid <ivg| UIS“;_
Kawther S. EL-Gendy , Nagat M. Aly, Fatma H. Mahmoud, Anter o
e Kenawy, Abdel Khalek H. El-Sebae e
B Food and Chemical Toxicology | edgell/alsoll
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221-215 ‘ 48 2010
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Nagat M.Aly
Anter Kenawy
Fatma H. Mahmoud

Abdel Khalek H. El-Sebae
Kawther S. EL-Gendy

“esticides may induce oxidative stress leading to generate free radicals and alternate|

antioxidant or oxygen free radical scavenging enzyme system. This study was conductedi

to investigate the acute toxicity of imidacloprid toward male mice and the oxidative stress|

of the sublethal dose (1/10 LD50) on the lipid peroxidation level (LPO), reduced|

glutathione content (GSH) and activities of the antioxidant enzymes; catalase (CAT),|

superoxide dismutase (SOD), glutathione peroxidase (GPx), glucose-6-phosphate

dehydrogenase (G6PD), and glutathione-S-transferase (GST). Also, the protective effect of

vitamin C (200 mg/kg bw) 30 min before or after administration of imidacloprid were| ' _
investigated. The results demonstrated that the median lethal dose (LD50) of imidacloprid el yaxlo
after 24 h was 149.76 mg/kg bw. The oral administration of 14.976 mg/kg imidacloprid

significantly caused elevation in LPO level and the activities of antioxidant enzymes

including CAT, SOD, G Px and GST. However, G6PD activity remained unchanged, while

the level of GSH content was decreased. In addition, the results showed that vitamin C

might ameliorate imidacloprid-induced oxidative damage by decreasing LPO and altering

antioxidant defense system in liver. The protective effect of the pre-treatment with vitamin

C against imidacloprid-induced oxidative stress in liver mice is better than the post-

treatment.
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Thesis titl ' THE ROLE OF SOME ANTIOXIDANTS IN PROTECTING PESTICIDES
U= s ) EXPOSED MAMMALS -
Summ_ary The scheme of this work was planned to investigate the toxic effects of two pesticides;

chlopyrifos and imidacloprid, and to assess the potential protective effects of vitamin C (200




| mg / Kg bw) before and after acute oral administration of chlorpyrifos and imidacloprid. !
This study is divided into two parts:

(A) The acute oral toxicities of chlopyrifos and imidacloprid to male albino mice after 24
hr. were investigated. The medium lethal dose of chlopyrifos was found to be134.95 mg /
Kg bw, while in imidacloprid was149.76 mg / Kg bw. This result indicated that chlopyrifos
was slightly more toxic than imidacloprid.

(B) In this part the in vivo effects of a single dose (1/10 LDsy) of each pesticide on
functioning of the biological processes in male albino mice with regard to the enzymes
associated with antioxidant defence mechanism in liver, and the protective and therapy role
of vitamin C was studied. The tested mice were divided into three main groups:

1- Control group: the mice was orally treated with corn oil or vitamin C (200 mg
/ Kgbw).
2- Pesticide treated group: the mice was orally treated with of 13.495 mg / Kg bw
chlopyrifos or 14.495 mg / Kg bw imidacloprid.
3- Protective and therapy effects of vitamin C: the mice was orally treated with
vitamin C (200 mg / Kg bw) 30 min. before and after the pesticide treament
The tested parameters included LPO levels, SOD, CAT, GPx, G-6-PDH, GST

activities and finally GSH levels.
| The results of this work can be summarized as follows:
1- Lipid peroxidation (LPO) levels.

The data demonstrate a deleterious effects of pesticides administration to the animals, |
the levels of LPO in mice intoxicated with chlopyrifos was elevated 67.33% compared to
those of the control group, while in mice intoxicated with imidacloprid the increase was
29.2%. The effect of chlorpyrifos and imidacloprid on lipid peroxidation were reversed by
treatment with vitamin C.

2- Superoxide dismutase (SOD) activity
The results showed that the activity of SOD was increased in mice intoxicated with
chlopyrifos and imiadcloprid recording 42.8% and 47.8%, respectively compared to the
control group. Pre or post treatment with vitamin C normalized the pesticide effect and the
enzyme activity reached to the control levels.
3- Catalase (CAT) activity.
Treatment of mice with chlopyrifos or imiadcloprid caused a significant activation
in CAT activity (141.9%). Treatment with vitamin C (pre or post ) gave a significant
protective role against imiadcloprid, but the activity of the enzyme did not reach the control

levels. Treatment with vitamin C against chlopyrifos caused recovery of the enzyme activity

to the normal state.
| 4- Glutathione peroxidase (GPx) activity.
The activity of GPx was increased in mice intoxicated with imiadcloprid (92.68%), |

while chlopyrifos did not cause any changes. GPx activity was normalized both in pre and



] post treatment with vitamin C groups.

S- Glucose-6- phosphate dehydrogenase (G-6-PDH) activity.

Sub lethal exposure of chlopyrifos caused a significant inhibition in G-6-PDH

| activity (25.19%) while imiadcloprid did not cause any change. Pre-treatment with vitamin C
protected G-6-PDH from the inhibitory effect of chlorpyrifos. While, G-6-PDH was un
affected by post —treatment with vitamin C.

| 6- Glutathione-S-transferase (GST) activity.

‘ ‘ GST activity was increased in chlopyrifos or imiadcloprid intoxicated mice
compared to the control group (95.79% and 54.10%). Pre treatment with vitamin C in

' imidacloprid intoxicated mice showed neutralization of the pesticide effect and the activity
of this enzyme returned to the level of the control group. Post treatment with vitamin C in

‘ imidacloprid treatment and pre or post treatment with this vitamin in chlorpyrifos treated

mice showed no effect compared to the pesticide group.

7- Glutathione (GSH) levels.

‘ I Data on the levels of GSH in liver of mice intoxicated with chlopyrifos or
. imidacloprid showed that the two pesticides caused a pronounced decrease in GSH levels
recording 25.5% and 12.2%, respectively. Supplementation with vitamin C before and after
‘ Imidacloprid normalize GSH levels, and before supplementation with vitamin C, which in

the chlopyrifos intoxicated mice exerted pronounced amelioration in GSH levels.
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Protective effect of vitamin C against chlorpyrifos oxidative stress in

o | - male mice
Luthors Nagat Aly , Kawther EL-Gendy, Fatma Mahmoud, Abdel Khalek El-
Sebae
kind of magazine| ‘ Pesticide Biochemistry and Physiology
year ?volum_e__l pages |  publisher ~ country of publisher
o0 | 97 | g2 |
authors from ARC _ authors outside ARC
Nl Abdel Khalek El-Sebae
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‘ B . -

Pesticides may induce oxidative stress leading to generate free radicals and alternate antioxidant or
oxygen free radical scavenging enzyme system. This study was conducted to investigate the
acute toxicity of chlorpyrifos toward male mice and the oxidative stress of the sub-lethal dose
(1/10 LD50) on the lipid peroxidation level (LPO), reduced glutathione content (GSH) and
antioxidant enzymes; catalase (CAT), superoxide dismutase (SOD), glutathione peroxidase

'Summary (GPx), glucose-6-phosphate dehydrogenase (G6PD), and glutathione-S-transferase (GST)

activities. Also, the protective effects of vitamin C (200 mg/kg body weight, bw) 30 min before

or after administration of chlorpyrifos were investigated. The results demonstrated that the LDs,

value of chlorpyrifos was 134.95 mg/kg bw. The oral administration of 13.495 mg/kg

chlorpyrifos significantly caused elevation in LPO level and the activities of antioxidant

| enzymes including CAT, SOD and GST. However, GPx activity remained unchanged, while the

| level of GSH and G6PD activity were decreased. Vitamin C treatment to chlorpyrifos

| intoxicated mice decreased LPO level and GST activity, normalized CAT, SOD and G6PD
activities, while GSH content was increased. We conclude that vitamin C significantly reduces
chlorpyrifos-induced oxidative stress in mice liver and the protective effect of the pre-treatment
with vitamin C is better than the post-treatment.
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Scientific papers
: | The role of vitamin C as antioxidant in protection of oxidative stress
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- induced by imidacloprid B )
Luthors Kawther S. EL-Gendy , Nagat M. Aly, Fatma H. Mahmoud, Anter

Kenawy, Abdel Khalek H. El-Sebae
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[Summary

Pesticides may induce oxidative stress leading to generate free radicals and alternate antioxidant or
oxygen free radical scavenging enzyme system. This study was conducted to investigate the acute
toxicity of imidacloprid toward male mice and the oxidative stress of the sublethal dose (1/10
LDs,) on the lipid peroxidation level (LPO), reduced glutathione content (GSH) and activities of
the antioxidant enzymes; catalase (CAT), superoxide dismutase (SOD), glutathione peroxidase
(GPx), glucose-6-phosphate dehydrogenase (G6PD), and glutathione-S-transferase (GST). Also,
the protective effect of vitamin C (200 mg/kg bw) 30 min before or after administration of
imidacloprid were investigated. The results demonstrated that the median lethal dose (LD50) of
imidacloprid after 24 h was 149.76 mg/kg bw. The oral administration of 14.976 mg/kg
imidacloprid significantly caused elevation in LPO level and the activities of antioxidant enzymes
including CAT, SOD, GPx and GST. However, G6PD activity remained unchanged, while the
level of GSH content was decreased. In addition, the results showed that vitamin C might
ameliorate imidacloprid-induced oxidative damage by decreasing LPO and altering antioxidant
defense system in liver. The protective effect of the pre-treatment with vitamin C against
imidacloprid-induced oxidative stress in liver mice is better than the post-treatment.
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