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SUMMARY

Aim of the study:

1- Investigation of the hematotoxicity of sulfoxaflor for a diversity of exposure duration, from short-term
(acute, repeated, and sub-chronic) to long-term (chronic).

2- Investigation of the immunotoxicity of sulfoxaflor for a diversity of exposure duration, from short-term
(acute, repeated, and sub-chronic) to long-term (chronic).

3- Evaluation the potential preventive effect of guava leaf extract against sulfoxaflor-induced toxicity.

Sulfoxaflor insecticide:

The trade name is Closer 240% suspension concentrate, and it belongs to the group of sulfoximines,
which represent a new class of insecticides. It is an effective pesticide against a wide range of sap-feeding
insects such as (aphids, mealybugs, and whiteflies) that infect vegetable and fruit crops such as (tomatoes,
potatoes, cucumbers, wheat, barley, watermelon, and grapes). It acts as agonist to the nicotinic
acetylcholine receptors of insects.

**|n this thesis, the toxic effect of the pesticide sulfoxaflor on the blood and immune components in
the body of the white mouse was studied, while clarifying the importance of Pisidium guava extract leaf
extract as a protection for the body due to the possibility of reducing the toxic effect of this compound.
The results showed the following:

Toxicological studies:

A toxicity profile was conducted for the pesticide sulfoxaflor, and its LDs, value was 4405 mg/kg. The
sub-lethal doses in the experiments were chosen based on this dose, and from these experiments:

A) Acute toxicity experiment: the animals were exposed to a single dose of sulfoxaflor at 1100 mg/kg
(1/25 LDxy), and the results were taken after 48 hours and 30 days of treatment.

B) Sub chronic toxicity experiment: the animals were exposed to two doses of sulfoxaflor at 147 and 88
mg/kg (1/30 and 1/50 LDsp), and the treatment was daily for 90 days.

C) Chronic toxicity experiment: the animals were exposed to two doses of sulfoxaflor at 147 and 88
mg/kg (1/30 and 1/50 LDs), and the treatment was daily for 180 days.

D) Repeated toxicity experiment: in which the pesticide was used at a dose of 440.5 mg/kg (1/10 LDsp)
and the treatment was carried out for 28 days. This experiment was divided into four treatments: the
first was treated with guava leaf extract only, the second was treated with guava leaf extract an hour
before treatment with the pesticide, the third was treated with the pesticide only, and the fourth is
without treatment (control).
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A) Acute toxicity: the single oral dose of sulfoxaflor at 1100 ma/kq (1/25 L Dsp for
30 days:

1- Blood tests:

-HGB, RBCs, HCT and PLT were significantly decreased after 48 h from treatment then increased after
30 days from treatment.

-WBC were significantly increased after 48 h from treatment then decreased after 30 days from treatment.

2- Change in weight:
-The body weight was significantly increased at the end of the experiment with a decrease in the pesticide
dose, but at a lower level than without treatment.

3- Histological studies:
Histopathological changes were observed in major organs, i.e., liver, thymus, lymph node, spleen,
payer’s patches and bone marrow after treatment with (1100 mg/kg) compared to control.

Liver:

Histopathological changes showing regularly arranged hepatocyte around slightly central vein lined
by smooth endothelium, but still there are congested blood sinusoid and vacuolated cytoplasm of some
hepatocyte.

Thymus:
Histopathological changes showing loss of demarcation between cortex and medulla.

Lymph node:
Histopathological changes showing thick capsule and regularly arranged lymphatic nodules there is
some separation between the capsule and the follicle.

Spleen:
Histopathological changes showing slightly loss of demarcation between white pulp and red pulp.

Payer’s patches:
Histopathological changes showing slightly disturbed patches.

Bone marrow:
Histopathological changes showing good architecture of the bone marrow tissue with blood cells and

multiple fat cells in between.
B) Subchronic toxicity: (147 & 88 mqg /kq) (1/ 30 & 1 /50 of sulfoxaflor for 90

days).

1- Blood tests:
HGB, RBCs, HCT, MCH, MCHC, WBCs, NEUT, Lymph, Mono,
Eo, Baso, CD4, CD8, CD19 and CD56 were decreased significantly in both doses of sulfoxaflor.
-PLT, Bleeding time and Clotting time were increased
Significantly in both doses of sulfoxaflor.
-ESR First hour and ESR Second hour were increased significantly in both doses of sulfoxaflor.
-RP and RC levels were increased significantly in both doses of sulfoxaflor.
- PT and APTT were increased significantly in both doses of sulfoxaflor.

2- Change in weight:

- The body weight was increased significantly at the end of the experiment with the lower dose of
sulfoxaflor, but at a lower level than control.

- A decrease in the weight of thymus gland, while the weight of the liver and spleen were increased
significantly with the increase in the dose of sulfoxaflor compared to control.
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3- Biochemical studies:

Ferritin, LDH, Bili T, Fibrinogen and transferrin levels were increased in both doses of sulfoxaflor.
- VB12 and Haptoglobin levels were decreased significantly in both doses of sulfoxaflor.

IgA and IgM levels were decreased and 1gG levels were increased significantly in both doses of
sulfoxaflor.

4- Histological and Immunohistochemical studies:
Histopathological changes were observed in major organs, i.e., liver, thymus, lymph node, spleen
payer’s patches and bone marrow of all groups.

Liver:

Histopathological changes showing disturbed hepatic architecture with dilated central vein surrounded
by cellular infiltration and congested blood sinusoid and hydropic degeneration in some areas comparing
with control.

Thymus:
Histopathological changes showing loss of demarcation between cortex and medulla and widening of
the septa between the lobules and sever congestion of the blood vessels comparing with control.

Lymph node:

Histopathological changes showing disturbed architecture with no demarcation between cortex and
medulla and lost tissue and dilated sinusoid in between the cortical tissue and under the capsule, thick
capsule also seen comparing with control.

Spleen:
Histopathological changes showing disturbed architecture with exhaustion of the lymphoid tissue of
white pulp thick septa and disturbed lymphoid follicle comparing with control.

payer’s patches:
Histopathological changes showing disturbed architecture with loss of lymphoid tissue in some areas
and multiple congested blood vessels comparing with control.

Bone marrow:
Histopathological changes showing depletion of the bone marrow and lost tissue with disturbed bone
marrow architecture comparing with control.

Immunohistochemical study: Immunohistochemical changes revealing that increasing the dose in the
sub chronic group significantly upregulated the TNF—o brown immunoreaction comparing with control
who showing mild reaction.

C) Chronic toxicity: (147&88 ma/ka) (1/30& 1/50 of sulfoxaflor for 180 days).

1- Blood tests:

-HGB, RBCs, HCT, RDW-CV, RDW-SD, MCH, MCHC, PLCR WBCs, NEUT, Lymph, Mono, Eo and
Baso were decreased significantly in both doses of sulfoxaflor.

-PLT, RP and RC levels were decreased significantly in both doses of sulfoxaflor.

- PT and APTT were increased significantly in both doses of sulfoxaflor.

2- Change in weight:

- The body weight was increased significantly at the end of the experiment with the lower dose of
sulfoxaflor, but at a lower level than control.

- The weight of thymus gland, and spleen were decreased, and the weight of the liver were increased
significantly with the higher dose of sulfoxaflor compared to control.
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3- Biochemical studies:

- TNF-a, IL-1B, IL-6 and LDH levels were increased significantly in both doses of sulfoxaflor.
- D-Dimer, ALT and AST levels were increased significantly in both doses of sulfoxafior.

- Protein C and Protein S levels were decreased significantly in both doses of sulfoxaflor.

IgA, 19G and IgM levels were increased significantly in both doses of sulfoxaflor.

4- Histological and Immunohistochemical studies:
Histopathological changes were observed in major organs, i.e., liver, thymus, lymph node, spleen,
payer’s patches and bone marrow of all groups.

Liver:

Histopathological changes showing disturbed hepatic architecture with dilated congested central vein
surrounded by cellular infiltration and congested blood sinusoid and sever hyperplasia of Kupffer cells
with sever hydropic degeneration in some areas comparing with control.

Thymus:
Histopathological changes showing necrosis in cortical lymphocytes and depletion in medulla with
sever congestion of the blood vessels comparing with control.

Lymph node:
Histopathological changes showing disturbed architecture with no demarcation between cortex and
medulla and dilated sinusoid in between the cortical tissue comparing with control.

Spleen:
Histopathological changes showing disturbed architecture with exhaustion of the lymphoid tissue of
white pulp and lymphoid depletion comparing with control.

payer’s patches:
Histopathological changes showing disturbed architecture with depletion of lymphoid tissue in some
areas comparing with control.

Bone marrow:
Histopathological changes showing disturbed architecture with depletion of the bone marrow and lost
tissue comparing with control.

Immunohistochemical study: Immunohistochemical changes revealing that increasing the dose in the
sub chronic group significantly upregulated the TGF 1 brown immunoreaction comparing with control
who showing mild reaction.

5-Electron microscope histology:
Electron histopathological changes were observed in major organs, i.e., liver, thymus and lymph node
of all groups.

Liver:

Electron histopathological changes showing small electron dense nucleus lined with very condensed
chromatin, dilated irregular rough endoplasmic reticulum and degenerated mitochondria comparing with
control.

Thymus:
Electron histopathological changes showing lymphocyte with small irregular electron dense nucleus
rich in condensed heterochromatin with very degenerated mitochondria comparing with control.
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Lymph node:

Electron histopathological changes showing lymphocyte with shrinked irregular shaped nucleus and
plasma cell with irregular nucleus surrounded by very dilated rough endoplasmic reticulum comparing
with control.

D) Repeated toxicity: 440.5 ma/kg (1/10 L Dso_of sulfoxaflor)and the protective
effect of Pisidium guava extract at 250 ma/kq for 28 days

1- Blood tests:

- HGB, RBCs, WBCs, NEUT, Lymph Mono, EO, Baso, HCT and PLT were decreased significantly in the
treated animals with sulfoxaflor only comparing with the control.

- PT and APTT were increased significantly in the treated animals with sulfoxaflor only comparing with
the control.

- Pisidium guava extract have a protective effect on toxicity induced by sulfoxaflor.

2- Change in weight:

- The body weight was significantly increased at the end of the experiment in mice treated with Pisidium
guava extract 1h before SFX compared to those treated with sulfoxaflor only.

-The weight of the spleen and thymus gland were decreased significantly, with an increase in the weight
of the liver in mice treated with sulfoxaflor only compared to control.

3- Biochemical studies:

- MDA levels were increased, CAT, GSH, GPX and GST levels were decreased significantly the treated
animals with sulfoxaflor only comparing with the control.

- Pisidium guava extract have a protective effect on toxicity induced by sulfoxaflor.

4- Histological studies:
Histopathological changes were observed in major organs, i.e., liver, thymus, lymph node, spleen
payer’s patches and bone marrow of all groups.

Liver:

The treatment of Pisidium guava extract 1h before sulfoxaflor treated showing regularly arranged
hepatic cords around slightly congested central vein while the treatment of pesticide showing disturbed
hepatic architecture with dilated congested central vein surrounded by cellular infiltration and dilated
blood sinusoid and hydropic degeneration in some areas comparing with control.

Thymus:

The treatment of Pisidium guava extract 1h before sulfoxaflor treated showing good demarcation
between cortex and medulla more or less like control group while the treatment of pesticide showing
disturbed architecture with lost tissue and loss demarcation between cortex and medulla comparing with
control.

Lymph node:

The treatment of Pisidium guava extract 1h before SFX treated showing thick capsule, good
demarcation of the lymphoid follicles while the treatment of pesticide showing disturbed architecture with
very thin capsule with disturbed lymphoid tissue comparing with control.

Spleen:

The treatment of Pisidium guava extract 1h before sulfoxaflor treated showing good demarcation
between white and red pulp while the treatment of pesticide showing disturbed architecture with lost
lymphoid tissue comparing with control.
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Payer’s patches:

The treatment of Pisidium guava extract 1h before sulfoxaflor treated showing thick capsule regularly
arranged lymphoid follicles more or less like control group while the treatment of pesticide showing
disturbed architecture with destruction of intestinal lumen comparing with control.

Bone marrow:

The treatment of Pisidium guava extract 1h before sulfoxaflor treated showing good architecture of
the bone marrow tissue more or less like control group while the treatment of pesticide showing lost cells
and tissue comparing with control.

5- GC-MS analysis of Pisidium guava extract

The chemical component of Pisidium guava extract was identified using GC mass. The chemical
components were bicyclo [7.2.0] undec-4-ene,4,11,11trimethyl-8-methylene[1R-(1R,4E,9S)](Caryo-
phyllene), Aromandendrene and Globulol
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