CONTENTS

Page

I- INTRODUCTION ......coooiivieiiiiiimneseeier e 1
Plan 0f WOTK ....oeeceeveiiniirierieeecvissneerness s 3
II- LITERATURE REVIEW ... e 4
1- Effect of using the insecticides in combination |
with the surfactant additives . ........ccoeeiininninninin 4

2. Toxicological StUAIes . .....cooveverirnnisiinmniniiisees 9
2 1- Resistance of mosquitoes to insecticides . ................ 9
3- Biochemical StUAIES ......occvereeerreriiiinienrimscesinee e 13
3. 1= ATPASE . ovveeeeiiiiirerreeirrenssssraiesesirarssseenesssssrnanesasens 14
3.2~ Acid phosphatase. .........ccccooeviecinnin 19
4- Histopathological studies . ..........cooeveeveveniiiiiinnnnnen. 21
5. Ultrastructural aSpects . ......ccoovrereneniinrineeseniansninnnes 30
6- Histochemical STUAES . ....ovvecververeeesreseressersenseecsas 34
6.1- ATPASE . .ooviiviireeeerenienreericnes e nsseens e 34
6.2- Acid phosphatase . .........ccoeeevrrinnniiiinnisenen. 34
III- MATERIALS AND METHODS ... 37
T= TESEANSECL. vvevveiveiirverrerrisieeseesseesrassanessasssesenresnsocs 37
1.1- Origin of the stock colomy. ........coccvviiiiiininiininninn 37
1.2- Laboratory rearing v et en s r s et rseseen 37

2- The insecticides used . ......cvvevivveeeree, 38



Contents—II-

2.1- Synthetic pyrethroid .........ccovmmesiiimmsninecseenes 38
2.1.1- SUMUCIAIN . c.vovvireeeeiereameeieee s 38
2.2- OrganophoSPhOTUS. ...c.coviiiiiinmiississssees 39
2.2.1- Fenitrothion . ....c.ccoovrivisnnnninmsccnsisnisiseees 39
2 2.2- Malathion . ....ccooooiereeiiniiairrnre s 39
2 3= Carbamate . ....ooovvieeeirreereire e 39
2.3.1- PrOPOXUT . .oovovcrnuiminnerencensmsnnisssessnssssnsnpnsssncacs 39
3. SUrfACaAnts USEA .....ooveeveervererriereieneniis s 39
3. 1= TWEEI 80...oeviieieeeieeeceeere i nena s ' 39
3.2 THHOD X-100 oo 39
3.3 THEON 20 ceiee e eeiieeeeerreeree s ese s s aseseeens 39
B BIOASSAYS ©.vvovvevevevrerirreraniansessceisrmssnsssss s 40
4.1- Preparation of concentrations. ...........coeveerevenss 40
4 .2- Susceptibility experiments . .........cccoeoeiiieeennnes 40
4.3- Insecticides - surfactant combinations . ............... 41
4.4- Statistical analysis of the data . .........ccocoeeiniine. 42

5. Biochemical assays of enzyme activity of

Culex pipiens larvae in relation to the

surfactants synergistic effect. ... 42
5.1- Biochemical ATPASE . ccccccoivriermeirnnensiiennnninens 42
5.1.1- EXITACHION. .evvrieenrreerneeriiesrnsaesinesessnesssnnnnasssne 42
5.1.2- Quantitative estimation of ATPase activities . ... 43
5.2- The Folin-lowry method of protein assay. .......... 44
5.2.1- Reagents used. .......ccovrmicvriiinminnene i 44

§5.2.2-ProCeGUIE. .......cevvvreeerereeeeerirreemnnrsessresaineenss 45



Contents—1II-

5.3- Biochemical acid phosphatase. ........cccocceveiinnien 46
5.3.1= EXITACHON. ..ovvvveirerierisrencercssrinnesrensanmscsussssanes 46
5.3.2- Quantitative estimation of acid phosphatase activity... 46
6- Ultrastructural StAIES. ....ccccoveeriiirinrercemrieciiininnnnes 47
6.1- Processing of samples..........cooeeceniiniinnninnnnes 47
6.2- Techinque used. ..........cooveeeiininnns verreereeres s 48
7- Histochemical Studies. .......ccocovniriiimimnneninnienn 50
7.1- Ultrastructural localization of adenosine
triphosphatase (ATPase). ..........ccoovemnniiiianinnens 51

7 2- Ultrastructural localization of acid phosphatase. ...... 52
IV-RESULTS ....cooovireviriiirireecisnsnesseninnns s sssssns 53
1- Susceptibility levels of Culex pipiens

larvae to certain insecticides. .........ocovrvienieienininnenn. 53
2- Comparative susceptibility of Culex

pipiens larvae to the tested insecticides. ................... 54
3. Combined effect of the surfactants with

the insecticides . ........ SSUUR RO STOUPOUR VRPN 55
3.1- Effect of the surfactants with the pyrethroid. ........... 55
3 2- Effect of the surfactants with the organophosphorus.... 56
3.3- Effect of the surfactants with the carbamate. ............. 57
4- Biochemical assays of some enzyme activity of Culex

pipiens larvae in relation to the synergistic effect

of surfactants to the insecticides ...........cooevvurriiiinnnne 58



Contents-IV-—

A= ATPASE. .vvvereeriierreerreeseeeisinnereestesss st 58
4.1.1- Effect of Sumicidin and surfactants or both

on ATPase aCHVILY. ....coorvvernceeininmsmnimnisiisiseieees 58
4.1.2- Effect of the organophosphorus and surfactants or

both on ATPase aCtiVILY. .ccccovrivemeeesinsrenicesiesnens 60
4.1.3- Effect of the Propoxur and the surfactants

or both on ATPASE. .....cceeerveiiiiiriirnnenceseicnnenn: 61

4.1.4- Comparative inhibition of ATPase enzyme

regarding with the treatment by the insecticides

or its mixture with the surfactants . ...................... 62
4.2- Acid phosphatase. ............coeeeeineininiinnens 63
4.2.1- Effect of Sumicidin and surfactants or both

on acid phosphatase activity. .........ccceeereccieennn, 63
4.2.2- Effect of orgariophosphorus and surfactants

or both on acid phosphatase activity. .................. 64
4.2.3- Effect of carbamate and surfactant or both

on acid phosphatase activity. ........cccovereeenenenn, 65
4.2.4- Comparative difference on free and total acid phosphatase

activity of Culex pipiens treated with the insecticides

or with their mixture with the surfactants . ................ 66
' 5- Histopathological Studies . .........ccccoovninviinniinnennns 67
5.1.1- Sumicidin treated larvae . ......coocoveerveeeiiiiicceeen 67

5.1.2- Larvae treated with (Sumicidin + Triton 20) mixture..... 68
5.1.3- Larvae treated with (Sumicidin + Tween 80) mixture ... 68



Contents—V-

5 2.1- Fenitrothion treated 1arvae . ........ccoovveniiniinnninncnn. 69
59 2. Larvae treated with (Fenitrothion + Triton 20) mixture.. 70
5 2.3- Larvae treated with (Fenitrothion + Tween 80) mixture..70

6- Ultrastructural Studies. ......cccocevvereveiiirininimeencicins 71
6.1- Fine structure of non treated Culex pipiens larvae. ....... 71
6.1.1- INTEGUIMENL. ....covvoiivniiieiraerecennie et 71
6.1.2- MUSCLE CELIS . .oevereereireiirrieeeeeeeesise st 72
6.1.3- FAt tISSULS . 1vvveerrreirrerereeeaeiainesermsssnessirsssnssesssensnne 73
6.1.4- MU CEIIS . o.vovererreiiirmriinresiiense s s 73
6.2- Fine structure of Sumicidin treated Culex pipiens
JATVAE .« oeeereeeeeeeeieeeeerreeesansecessanbresasranaaassnraea e aane 76
6.2.1- INteGUMENLE . ....oeevviriiriririeeree et 76
6.2.2-Muscle Cells . .....oovvrreereriiiirin e e 76
6.2.3.- Fat tissues . ........ccocceeveenn et 76
6.2.4- Midgut CellS . ...ovoveeeiiiieciicceii e 77
6.3- Fine structure of Culex pipiens larvae treated
with the mixture of Sumicidin and Triton 20. .............. 79
6.3.1- IntegUIMEnt. ......ceoevririiririnnnrreenee et 79
6.3.2- Muscle GOLIS . oo ssseeeene 79
6.3.3- FAL tISSUES . 1vvvvvererrrnreeraeririesmreerersstensseessanscsanansnns 80
6.3.4- MIdgUt CellS . ..coovmiviiiiiimic s 80

7- Ultrastructural localization of certain enzyme
activity in mosquito 1arvae. ..., 82
7.1- Localization of ATPase in Culex pipiens larva
fiNe SITUCLUTE . .vvevveeieererire et 82



Contents—VI-

7 2. Localization of acid phosphatase in Culex pipiens

larva fine StUCLUE. ..ovvveeveeeeeeeecrreesrresneersiieeannes 84
V. DISCUSSION AND CONCLUSION.......cccccocoveinent 86
VL SUMMARY . oo enessnaens ererveraens 106
VIL LITERATURE CITED. ........ccoooiiiiiiiiiiiinnnees 112

VIII. ARABIC SUMMARY. ...



