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ABSTRACT

The present study had two categeries :
1-Toxicological studies on some field populations to determine their sensitivity
against OP, pyrethroides and IGR’s insecticides. and
2-Biochemical studies on different tissues of the tested populations

* The data resulted in toxicological studies revealed that:-

- All field strains were susceptible to IGR’s and resistant to OP and pyrethroids

- A tendency toward increase in tolerance rates was recorded in Sharkia strain,
while Behera strain showed the least tolerance rate values.

* The data resulted in biochemical studies revealed that:-

- Most the tested field strains showed high level of esterases than L-strain.

- All F-strains had high level of AcP and low level of AIkP than L-strain

- All field strains had high ATPase activity than L-strain.

- Field strains collected before spraying had high level of chitinase activity
than these collected after spraying, especially in Dakahlia and Sharkia strains

- After spraying there was a significant increase in GST's activity in F-strains
especially in Behera, Sharkia and Dakahlia Governorates

* The data resulted in PAGE electrophoresis revealed that :-

1- Esterase isozymes :

- Seven esterase bands (E1-E7) were detected by PAGE in L-strain and field
strains collected before and after spraying season.

- Beni Swief and Behera Governorates before spraying season had great
numbers of esterase isozymes bands, while Sharkia strains had less number of
bands.

2- Glycoproteins:

- Three P-gp bands were detected only from L-strain before spraying. After
spraying, the three P-gp bands were detected also in Beni Swief, Sharkia and
Dakahlia strains.

3- Lipoproteins:

- No lipoprotein bands were detected either from L- or F-strains collected
before spraying. After spraying, three lipoprotein bands were detected just in
Beni Swief, Sharkia and Dakabhlia strains.

Do fhoet Gore




CONTENTS

PAGE
I. INTRODUCTION ... ... .. . .. i, 1
II. REVIEW OF LITERATURE ... ... .............. 4
I- Toxicological studies . . . ... ... ................ 4
1-Susceptibility and resistance phenomenen to
insecticides in field polulations of the cotton
leafworm Spodopterra littoralis. . ... ... ...... 4
2- Effect of repeated use of insecticides and insect
growth regulators on the development of resistance
in the cotton leafworm Spodoptera littoralis . . . .. 12
2.1-Selection for IGRs (insect growth regulators):
resistance and cross-resistance in the cotton
leafworm Spodoptera littoralis .. ... ... ... 12
2.2- Mode of action of ecdyson agonist compounds
and mechanism of resistance . . .. ... ....... 17
II- Biochemical studies . ... ... ... ... ... ... ... 23
1- The relation between susceptibility to insecticides
and enzyme activities in insects . . ... ......... 23
1.1- Esterases enzyme activities . . .. ... ......... 23
1.2- Phosphatases enzyme activities. . . ......... 39
1.3- Chitinase activity . . .. ... ............... 42
1.4- Glutathione S-transferase activity . . ... ...... 46
2- P-glycoprotein functions in detoxification of
insecticides. . . . ... ... L 49
3- Total biomolecules . . ... ...... ... .......... 51
ITI.. MATERIALS AND METHODS . . ... . ... ... ...... 54
3.1- Strains of cotton leafworm, Spodoptera littoralis . .. . 54
3.2- Insecticides and Insect Growth Regulators used . . .. . 55
3.2.1- Organophosphorus compounds. . . ... .... .. . 55
3.2.2- Pyrethroids compounds . . . ... ............. 55
3.2.3- Insect growth regulators . . ... ........... . 56
3.3- Toxicological studies . . . ... .................. 57
3.4- Preparing of samples for biochemical studies . . ... .. 57
3.5- ERZYMeE aSSaYS . o e v v vt e e e e 58



PAGE

3.5.1-Determination of non-specific esterases

activities . ... .. ... ... 58
3.5.2-Determination of acetylcholinesterase activity. 59
3.5.3-Determination of acid and alkaline

phosphatase activities. . ... ... .......... 60
3.5.4-Determination of chitinase activity. . ... ... 61
3.5.5-Determination of Glutathion S-transferase

ACtIVItY. . . . o e 62
3.5.6-Determination of (adenosine triphosphatase)

ATP'ase activity. ... .. ............ 63
3.5.7- Determination of total soluble proteins. .. . 64

3.6- Polyacrylamide gel electrophoresis (PAGE) . . ... .. 65
3.6.1- Lipoproteins .. ............ ......... 67
3.6.2-Glycoproteins . .. .. ... ... ... 67
3.6.3- Esterase is0zymes . ... .... ..., 67

3-7- Statistical analysis procedure . . ... ... ... ... ... 68

1V. RESULTS AND DISCUSSION . .. . ... ... ... ..... 69

I- Toxicological and resistance phenomenon studies .. 69
1- Susciptibility of S. littoralis larvae to different

insecticides.. . . ... ... .. L 69

1.a- Organophosphate insecticides . . . . .. ... ... 69

1.b- Synthetic pyrethroid insecticides. . . . ... .. ... 75

l.c- Insect growth regulators (IGR's). . ... ... ... 82

II. Biochemical studies . . .. ... ... ... ........... 97

1- Esterases enzyme activities. . ... ... ... ....... 97

1.i- Non-specific esterases (a-E & B-E). . . ... ... 97

1.ii- Acetylcholinesterae (AChE) . . ... ... ... .. 105

2- Phosphatases enzyme activities . . ... ......... 109

2-1- Acid phosphatase (AcP) activity. . .. ... ... 109

2-11- Alkaline phosphatase (Alk) activity. . ... .. 112

3- Activity of Adenosine triphosphatase (ATPase) . .. 117

4- Activity of chitinase . . .. ... ... ... ... .. .... 120

5- Activity of glutathione S-transferase (GST's) . ... 122

6- Total soluble proteins (TSP) . ... ... ... .. ... 125

I11- Polyacrylamide gel electrophoresis studies
(PAGE) . . .. 130



V-
VI-

1- Esterases isozymes pattern . . ... ............ 130

2- Conjugated proteins . . . . ... .. .. L. 137
2.a- Glycoproteins pattern . .. ... ... ... ..... 137

2.b- Lipoproteins pattern . . . . ... ... ......... 141

IV- General conclusion . . ... ... .. ... ... .. ... ... 144
SUMMARY .. 155
REFERENCES . . .. ... .. . 160

ARABIC SUMMARY

11



