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ABSTRACT

The LCsq of Dipel 2X (Bacillus thuringiensis var.kurstaki) against larvae (L;) of the

greater wax moth,

Galleria mellonella , was determined (4.784 g/100 g diet). Spraying the

wax combs and wax foundation sheets with 100 g Dipel/L gave 100% control and protected

them for more than

Biological studies
comparison with th

one year.

showed: one week post treating the larval diet with Dipel ( LCso ) in
e control (/20 larvae) showed :

1)Larval weight decreased from 1.34 to 0.44 g ; 2) Consumed food from 10.65 to
3.15 g; 3) Produced faeces from 9.56 to 4.20 g; 4) Larval duration in survivors
from 11.56 to 14.2 days; 5) Weight of silk cocoons from 0.19 to 0.08 g/15 cocoons;
6) Pupal weight from 0.08 to 0.04 g; 7) Pupation % from 100 to 41.6%; 8) Adult
emergence from 100 to 33.3%; 9) Adult deformations from zero to 30.3%; and 10)

Pupal peri

Histopathological

od remained unchanged (7.5 days).

studies showed:

1) Midgut destruction of peritrophic membrane one day post treatment, followed by
hypertrophy and elongation of midgut epithilial cells; which detached from each
other and from the basement membrane falling into the lumen. Complete cell lysis
and caryolysis of midgut ended by death of the diseased larvae.

2) Silk gl

ands showed gradual lysis of cells and nuclei. Survivors showed highly

decreased sericine in the silk thread explaining the decreased weight of the
cocoons.

3) Malpighian tubules showed architectural alterations associated with cell lysis
and caryolysis.

Physiopathological analysis showed:
1) Carbohydrate content decreased in general, especially total hydrolysable sugars
(THS) that recorded 2.2% one day post treatment compared to 3.08% in the
control, and on the 4™ day by 2.8 and 3.1% in treatment and control, respectively.

2) Lipids:
on the 1

among saponifiable lipids, caproic acid appeared only in diseased larvae
* day post treatment. Meanwhile, linolenic acid was detected only in the

healthy larvae. The unsaponifiable lipids cholestrol and stigmasterol appeared
only in healthy larvae and were absent in the diseased ones.

3) Proteins: three peptide groups: P2 (111-115 kda) .P5 (96-100), and P9 (76-80
kda) were detected only in the diseased larvae, where other peptides were found in
both larval groups with different amounts.

'4) Activity of the enzyme G-6-ph dehydrogenase resulted nine peptides of .
molecular weights of 212, 204, 197, 196, 195, 194, 102, 97 and 95 kda found only
in diseased larvae, while another nine peptides were specific to the healthy
larvae,i.e., 192, 184, 183, 179, 178, 117, 116, 104, and 21 kda. ’
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IMPACT OF BACILLUS THURINGIENSIS ON SOME

BIOLOGICAL, HISTOLOGICAL, AND PHYSIOLOGICAL

2.1.
y 5
2.2.1.
222
2.2.3.
2.2.4.
2.2.5.
2.3.
2.3.1.
2.3.2.
2.3.3.
2.4.

2.4.1.
2.4.2,
2.4.3.
2.4.4.

3.1.
3.2.
3.3.

3.4
3.5.
3.6.
3.7.
3.7.1.

3.7.1.1.
3.7.1.2.
3.7.1.3.
3.7.1.4.

3.7.2

3.7.2.1.
3.7.2.2.

3.7.2.3
3.7.3.

ASPECTS OF GALLERIA MELLONELLA L.
AS A SUSCEPTIBLE HOST

CONTENTS

INTRODUCTION
REVIEW OF LITERATURE
Toxicity of B.thuringiensis and Control of G.mellonell
Effect of B.t.on Some Biological Parameters in G.mellonella
Larval weight
Food consumption
Larval duration
Pupal stage
Adult stage
Histopathology
Larval midgut
Silk production
Malpighian tubules
Physiopathological Effects of B.z in Certain Lepidopteran
Larvae
Carbohydrates
Lipids
Protein
Glucose-6-phosphate dehydrogenase

MATERIAL AND METHODS

Rearing the Greater Wax Moth, G.mellonella

The Tested Bacillus thuringiensis

Control of G.mellonella in Stored Bee Wax Foundation and
Combs

Larval Treatment

Effect of B... on Some Biological Parameters

Effect of B.t. on Some Histological Structures

Effect of B.t on Some Physiological Parameters
Determination of carbohydrate fractions

Total hydrolysable carbohydrates

Total soluble sugars

Reducing sugars

Non-reducing sugars

Total lipids

Separation of fatty acids and unsaponifiables
Methylation of fatty acids

GLC of fatty acid methyl esters and unsaponifiables
Protein electrophoretic studies



3.7.3.1.
3.7.3.2.
3.7.3.3.
3.7.34.
3.7.35.
374
3.1.5.

3.8.

4.1.
4.2.

4.3.

4.3.1.
4.3.2.
4.3.3.
4.3.4.
4.3.5.
4.3.6.
4.3.7.
4.3.8.
4.3.9.
4.3.10.
4.3.11.

4.4.

4.4.1.
4.4.2.
4.4.3.

4.5.
4.5.1.
4.5.1.1.
4.5.1.2.
4.5.1.3.
4.5.1.4.

4.5.2.
4.5.2.1.
4.5.2.1.1.
4.5.2.1.2.
4.5.2.1.3.
4.5.2.1.4.
4.5.2.1.5.
4.5.2.2.

Protein extraction

Preparation of samples and the standards

Preparing of gels

Loading of samples and gel running

Staining, drying and densiometric scanning of the gel
Enzyme activity of glucose-6-phosphate dehydrogenase
Cluster analysis (Dendrogram)

Analysis of Biological Parameters

RESULTS AND DISCUSSIONS

Toxicity of B.Lvar.kurstaki to G.mellonella
Control of G.mellonella in Stored Combs and Wax
Foundation

Effect of B.Lvar.kurstaki (LC50) on Some Biological
Parameters in G.mellonella

Larval weight

Consumed food

Faeces production

Duration of survived larval stage

Weight of the silk cocoon

Pupal weight

Pupal period

Larval mortality

Pupation percent

Adult emergence

Adult deformation

Histopathological Studies
Midgut

Silk and silk glands
Malpighian tubules

Physiopathological Analysis
Carbohydrates

Total hydrolysable sugars (THS)
Total soluble sugars (TSS)
Reducing sugars (RS)
Non-reducing sugars (NRS)

Total lipids

Sapenifiable lipids

One day post treatment
Two days post treatment
Three days post treatment
Four days post treatment
Five days post treatment
Unsaponifiable lipids

37

39

3

41
41

41

43
43

46

49
49
51
55
56
56
58
59
59
60
60
61

61
61
65
67

69

69
69
70
71
71

72
75
73
79
79
84
34
89



4.5.2.2.1.
4.5.2.2.2.
4.5.2.2.3.
4.5.2.2.4.
4.5.2.2.5.

4.5.3.

4.5.3.1.
4.5.3.2.
4.5.3.3.

4.5.4.

o

4L
1.1
1.3,

One day post treatment
Two days post treatment
Three days post treatment
Four days post treatment
Five days post treatment

Protein patterns

Peptides of high molecular weight

Peptides of medium and low molecular weight
Clustering of peptides (Dendrogram)

Enzyme activities
of G-6-phosphate dehydrogenase

SUMMARY
REFERENCES

Annex

List of Tables

List of Figures

List of Abbreviations

ARABIC SUMMARY

111

93
93
98
98
98

103
103
107
109

111

117
123

142
142
143
146



