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  اتـيـاسـالأس
  يــف

 سموم مبيدات الحشرات علم

 لاحــمـى الــمصطف زارــن
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 الأساسيات في علم سموم مبيدات الحشرات 

 أ. د. نزار مصطفى الملاح 
  م 4102الطبعة الأولى: 

 

 

 

 للطباعة والهشر العُلا
 ام౰موعة الثقافية -الموصل

 Alula35@yahoo.commail: -E 

 
 
 
 

 

 
  ببغدادالوطنية  والوثائق الكتب دار في الإيداع رقم

 (          ) لسنة(             )
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 
 تاصيذ ومفاٍيه وأذزاث،  ه الغنووـعل
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 :المكزمة

  :التاصيذ التطوصي لعله الغنوو
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Repetto7991

0055

Amaryllis distichiaEuphorbium , 

AcocantheraS. kombe ,Strophantus hispidus
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7711

Fernando panzzeti

Arnaldo de Villanueva

7091

Jeronimo Mercurial

Philippus Theophrastus Aureclus Von Hohenheim

Ether77977077

ParacelsusCelso

Paracelsus

Peter M- Latham77107979
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Zachias

Stenzel

Mathieu Joseph Bonavent Orila

D.D.T.
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77

112002

  -:مفَومُ واٍتناماتُ، عله الغنوو
Toxicology

Toxikon

ToxonToxikon
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IntoxicationPoison

Poisoning

Toxicology

7- Advers effects

Slight Effects

Sever Effects
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1- Non-adverse Effects

 

3- 

 

7- 

Mode of Action

Mechanism of Toxic Action 

0- 

 

6- 

Branches of Toxicologyفضوع عله الغنوو

Forensic Toxicology
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Scheele7115

Clinical Toxicology 

Antidote

Biochemical Toxicology 

Metabolism

Redistribution
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Molecular Toxicology

Legislative Toxicology

7- 

1

3

7

0

WWW.DZPEN.COM  |  ������� ��	



 

12 

 

Food Toxicology

7

1- 

3- 

WHO

Acceptable Daily Intake

Drug Toxicology

Economic Toxicology
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Technical Toxicology

Toxinology

Environmental Toxicology

 

  

 

 

 Aquatic Toxicology
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 Pollutants Toxicology 

 Micro- Pollutants Toxicology 

 Industrial Toxicology

 

 Veternary Toxicology

 

 Agricultural Toxicology

 

Insecticides Toxicologyعله سموو مبيزات الحؾضات

 

Insecticides ToxicologyInsect Toxicology
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Poisoningذالات التغنه

Accidental Poisoning

 

 

 

 

 

 

 

Aflatoxin

 

WWW.DZPEN.COM  |  ������� ��	



 

16 

 

 

 

Intentional Poisoning

 

 

  

  

77

11

Repetto 1997

 
  

7919
7937  

1559

O

tricresoI phosphate

 

7931 

 

SuIphonilamide

7

Streptococcus
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751

 

7903 

 

7697155

 

7906  

Toluensulphonilide P-Ethylmecur) 

7909  1555

phosphates(2,3 and 4-Cresil-O- 
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7965  7605

05555

 

7965 

 

Cresilphosphste O- 

 

7967 

 

75555

 

7915
 

 7055

{1,2- dibromo-3-chloropropane (DBCP) }
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79176777701

7917 

 7711

}DES

Diethylestylbestrol{

 

7917 

  

7916  0555

 p-dioxine)

(Tetrachlorodibenz 

7911  167555

Hexachlorobenzene) 

7917  155

 

7977  

17396

077
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7977  

1555551555

Methylisocyanate)

 

7971 

 

115

 

7991  777

 

7991 

 

7766
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1557  
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
 ت لداميعَا ومميظاتَامبيزات الحؾضا
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 :كزمةالم

Insecticides

 Classification of Insecticidesتكغيه مبيزات الحؾضات

Inorganic Insecticides

Organic Insecticides
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Natural Organic Insecticides

7 Petrolium Oils

1 Tar Oils 

3 Organic Bioinsecticides

Botanical Insecticides

Microbial Origin Insecticides

Animal Origin Insecticides

Synthetic Organic Insecticides

7 Organochlorine Insecticides

1  

Organophosphorus Insecticides  

3 Carbamate Insecticides

7  

Synthetic Pyrethroides Insecticides

0 Miscellaenous Insecticides

6  

Insect Growth Inhibitors
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Repellants

Antifeedants

Attractants

Sterillants

Inorganic Insecticides                    مبيزات الحؾضات غير العضوية

Arsenical Compounds

2H3AsO3

2H3AsO4
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Arsenite

Arsenate

7Paris Green

1Lead Arsenate

3Calcium Arsenate

Fluoride Compounds

7Sodium Fluoride (NaF)

1Sodium Flusilicate

3Barium Flusilicate

7Cryolite
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 Natural Organic Insecticidesمبيزات الحؾضات العضوية الطبيعية

7 Petroleum Oils

1 Tar oils 

3Organic Bioinsecticides 

ية المغتدضجة مً اليباتمبيزات الحؾضات الحيو
Botanical Bioinsecticides 
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Resistance

7RotenoneDerris 

1Nicotine

3Pyrethrum

7Azadirachtin

7Rayania

1Sabadiella

3Helbore

7Quassin & Neoquassin

0Unsaturated Isobutylamides

6Isoboldine

1Plumbagin

7Polygodial

 مبيزات الحؾضات الحيوية مايهضوبية المصزص 
Microbial Origin Bioinsecticides

Bacillus thuringiensis
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Lethieinase

1Avermectins

Streptomycis avermitilis

(HPLC)

Streptomycis avermitilis
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(cis)

-L-

oleandrose

73

Abamectin

355

7.7

5.105.0

AvermectinMedamecVapcomicVertimec

Where R1 is absent , the double bond (=) is present sugars are -L-

oleandrose 
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Emamectin Benzoate

2Spinosyns

Lilly

A835437971

Spodoptera eridania 

(Boisd.)

ActinomycetesSaccharopolyspora 

sppS. spinosa

Macrolides

71

Forosamine

(2’-3’-4’-tri-O-methylrhamnose)

Erythromycin A77
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Tetracyclic Ring 

SpinosadTracer

Spinosyn ASpinosyn D

Spinosyn A
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Spinosyn A 

2-((6-deoxy-2,3,4-tri-o-methyl-alpha-L-mannopyranosyl)oxy)-

13-((5-dimethyiamino)tetrahydro-6-methyl-II-pyran-2-yl)oxy)-

9-ethyl-2,3,3a,5a,5b,6,9,10,11,12,13,14,16a,16b-tetra-

decahydro-14-methyl-IIIas-indaceno (3,2-d) oxacyelododecin-

7,15,dione. 
 

Spinosyn D 

2-((6-deoxy-2,3,4-tri-o-methyl-alpha-L-mannopyranosyl)oxy)-

13-((5-(dimethyiamino)tetrahydro-6-methyl-2II-pyran-2-

yl)oxy)-9-ethyl-2,3,3a,5a,5b,6,9,10,11,12,13,14,16a,16b-

tetradecahydro-4,14-dimethyl-1IIas-indaceno(3,2-d) 

oxacyelododecin-7,15-dione. 

SpinosadCypermethrin

Spinosad

مبيزات الحؾضات الحيوية ذيواىية المصزص
Animal Origin Bioinsecticides 

1Insect Growth Regulators
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7 

1 

Insect Hormones Regulationالتيظيه الهضموىي في الحؾضات
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Releaser Pheromones

Trial Following Pheromone

Alarm Pheromone

Aphrodisiacs

Aggregation Pheromones

Sex Pheromones

Food PheromonesOviposition 

Pheromones

Primer Pheromones

Bombykol

Bombyx mori L.

3750

Gyplure

30
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3Cartap

Nereistoxin

CaldanPadanPatap

Sanvex

 عولمبيزات الحؾضات العضوية المصيعة عضيعة المف
Fast Acting Synthetic Organic Insecticides  

90

Organochlorine Insecticides

Chlorinated hydrocarbons , Chlorinated organics ,  

Chlorinated insecticides , Chlorinated synthetics  
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170

7 

1 

3 

Zeidler7717

7939Muller

1,1,1 – trichloro – 2,2 – dis – (p – Chlorophenyl) ethane  

1,1 – bis (p – Chlorophenyl) 2,2,2 – trichloroethane  

Dichlor diphenyl trichloroethane

ChloralChlorobenzene
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Chlorobenzene chloral P,P – DDT 

75Para, Para – DDT

15Ortho , ParaOrtho, Ortho

PP

7571

LD50355

7913

7Methoxychlor

1Kelthane

3Chlorobenzilate

Hexachlorocyclohexane

7710

7971

WWW.DZPEN.COM  |  ������� ��	



 

41 

 

60

Lindane

Hot Methanol

99

5.5557

Gamma-1,2,3,4,5,6-hexachloro-cyclohexane 
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Cyclodiene Compounds

Diene Organochlorine 

InsecticidesCyclic

Diene

Hexachloro Cyclo Pentadiene

Cyclopentadiene

QuinoneDiels-Alder

Otto DielsKurt Alder

1Chlordane

HCl

Organophosphorus Insecticides

Nerve gas 

relativesPhosphatesPhosphorus esterOrganopsphate

Phosphoric acid esters7715
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Tetraethyl Pyrophosphate (TEPP)

7707

75

SerinTabunSoman

7 

High Initial Toxicity

Phosphatides

Transphosphorylation

1 

TEPPPhosdrin

DiazinonGusathion
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Parathion

Schradan

SystoxThimet

3 

7 

0 

7

1

Nomenclature

Organophosphate(P)
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XYAlkoxy

Substituted amino groupsZ

Leaving group

Phosphoric acid

 

Dimefox 

 

 

Dichlorvos 

 

 

Parathion 

 

 

Malathion 
 

 

EPN 
 
 

TEPP 

 
 

Schradan 
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Phosphoricacid + Ethylalcohol + P – Nitrophenol  

Parathion 

Diethyl – P – nitrophenyl – phosphorthionate  

Organophosphorus Ester with Aliphatic Chain 

7Malathion

Mercaptothion

CarbofosYapithon

O,O–Dimethyl-s(1,2-dicarboxy-ethoxy)ethyl phosphorotithioate
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- 7905

LD50

1755

1Dimethoate

3Methamidophos

Organophosphorus Aromatic Aliphatic Esters 

17

7Parathion

O,O-diethyl O-(4-nitrophenyl) phosphorothioate 
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1Fenitrothion 

3Profenofos

Organophosphorus Esters with Hetero Cyclic Ring 

7Diazinon

7901

LD507105

DiazideNucidolBasudinDiazainYamazon

ProzinonMetazonYazonCalludine

O,O,-diethylO-[6-methyl-2-(1-methylethyl)-4-pyrimidinyl] 

phosphorothioate 
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1Methidathion

3Chlorpyrifos

Azinophos-ethylAzinophos-methylDialfor

DiaxabenzofosEndothionIsoxathionMenazon

MephosfolanMorphothionPhosalonePhosmet

Primiphos-ethylPyraclofosPyridaphenthionThionazin

Quinalphos

SchradanDimefoxDemeton

PhosphamidonThiometonFormothionMephosfalon

PhosalonePhosfolanRonnel

Carbamate Insecticides

Physostigmin

Calabar beans

Physostigma venenosum Balfour
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Physostigmin

Phenyl methyl carbamate

Carbamic

N-alkyl carbamic

Aryl estersN-methyl carbamic

Rmethylx

R

R = methyl group

R = aromatic moiety      

R = benimidazol moiety

7971

Isolan

Demitan
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Carbamic Acid Esters with Phenol or Naphthol

Aryl Derivatives

1Carbaryl

705

SevinProsinEffaryl  

1-naphthyl methylcarbamate 

2Propoxur

EthiofencarbMetolcarbMethiocarbAminocarb

BufencarbPromecarb
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Carbamic Acid Esters with Hetero Cyclic Ring 

1Pirimicarb

Pirimor

LD50

0555

2-dimethylamino-5,6-dimethylpyrimidin-4-yl 

dimethylcarbamate 

2Bendiocarb

Carbofuran

1553

Carbamic Acid Esters with Oxime 
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1Methomyl

Goldben

Golden Marlen

S-methyl N-[(methylcarbamoyl)oxy]thioacetimidate 

1Thiodicarb

3Butoxy Carboxim

Synthetic Pyrethroides Insecticides 

7707
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Allethrin7979

7 

1 

3 

7 

0 Safety Factor

6 

1 

7 

1 

3 

7 

0 

6 
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1Permethrin

AmbushPersectCoopex Stomaxin Pifpaf

Kemrize

3-phenoxybenzyl (1RS)-cis,trans-3-(2,2-dichlorovinyl)-2,2-

dimethylcyclopropanecarboxylate 

1Fenvalerate

3Cypermethrin

7Deltamethrin
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5Lambda Cyhalothrin

Icon

Creontiades 

pallidus (Ramb.)

KeratexFoenixKarate

 

a -cyano-3-phenoxybenzyl 3-(2-chloro-3,3,3-trifluoroprop-1-

enyl)-2,2-dimethylcyclopropanecarboxylate 

6Alphacypermethrin

Fastac Bestox  AlphayamFastoxAlfamideSuperalpha

AlphamethrateBestseller Stedfast Alphacyper
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Racemate containing (S)-α-cyano-3-phenoxybenzyl (1R)-cis-3-

(2,2-dichlorovinyl)-2,2-dimethylcyclopopanecarboxylate & (R)-

α-cyano-3-phenoxybenzyl (1S)-cis-3-(2,2-dichlorovinyl)-2,2-

dimethylcyclopopanecarboxylate 

BifenthrinCyfluthrin

FlucythrinateFluvalinateFenpropathrinEsfenvalerate

Neonicotinoides Insecticides 

Imidacloprid
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7  

1  

3  

7  

0  

1Acetamiprid

Acetamifine

BeticolConquest

 (E)- N
1
 –[(6-chloro-3-pyridyl)methyl]- N

2
 -cyano- N

1
-

methylacetamidine 

2Imidacloprid
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ConfidorCommandoCommodorGaucho

Gachate

Confidate

1-(6-chloro-3-pyridin-3-ylmethyl)-N-nitroimidazolidin-2-

ylidenamine 

3Thiamethoxam

Neonicotinoid

CruiserActara

3-(2-chloro-1,3-thiazol-5-ylmethyl)-1,3,5-oxadiazinan-4-

ylidene(nitro)amine(IUPAC)
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Miscellaneous Insecticides

 

1Indoxacarb

Avaunt

LD500555

5.1070

(S)-methyl7-chloro-2,5-dihydro-2-[[(methoxycarbonyl) [4-

(trifluoromethoxy) phenyl] amino] carbonyl] indeno [1,2-e] [1,3,4] 

oxadiazine-4a (3H)-carboxylate 

2Diafenthiuron

Carbodimid

LD501555
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PoloPegasus

N-[2,6-bis(1-methylethyl)-4-phenoxyphenyl]-N'-(1,1-

dimethylethyl)thiourea(CAS); 1-tert-butyl-3-(2,6-di-isopropyl-4-

phenoxyphenyl)thiourea (CAS) 

3Fipronil

Phenyl pyrazole

Termidor AdonisRegent

71

(5-amino-1-(2,6-dichloro-4-(trifluoromethyl)phenyl)-4-((1,R,S)-

(trifluoromethyl)su-1-H-pyrasole-3-carbonitrile) 
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4Pymetrozine

Azomethine

5.0

LD50

1555PlenumChess

1,2,4-triazin-3(2H)-one, 4,5-dihydro-6-methyl-4-[(3- 

pyridinylmethylene) amino] 

5Pyriproxyfen

Phenylether

5.15.0

LD50

1555Admiral

2-[1-methyl-2-(4-phenoxyphenoxy)ethoxy]pyridine (CAS); 4-

phenoxyphenyl (RS)-2-(2-pyridyloxy)propyl ether(IUPAC) 
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6Flubendiamide 

Phthalic acid diamides

Belt

 

 مبيزات الحؾضات العضوية المصيعة بطيئة المفعول
Slow Acting Synthetic Organic Insecticides 

Insect Growth Inhibitors

 Insect Development Inhibitors 

Chitin Synthesis Inhibitors
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7 Benzoylurea

Diflubenzuron

DimilinDifuse

LD50

5.0 

 

1-(4-chlorophenyl)-3-(2,6-difluorobenzoyl)urea

Flufenoxuron

Flufenoxuron
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LD501555

Cascade

1 4-(2-chloro-,,-trifluoro-P-tolyloxy)-2-fluorophenyl -3-(2,6-

difluorobenzoyl) urea 

Lufenuron

Match

N-[[[2,5-dichloro-4-(1,1,2,3,3,3hexafluoropropoxy) 

phenyl]amino]carbonyl]-2,6-difluorobenzamide

Teflubenzuron

LD50

1555Nomolt

1-(3,5-dichloro-2,4-difluorophenyl)-3-(2,6-difluorobenzoyl)urea 
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Triflumuron

2-chloro-N-[[[4-(trifluoromethoxy) phenyl]amino]carbonyl] 

benzamide

2Triazine

5.0

7

LarvadexCyromazine

Trigard

 

N-cyclopropyl-1,3,5-triazine-2,4,6-triamine 
 

3Thiadiazin
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99.7
3

91.0
1

76
7

05
5

76
7

1.0
1

5.736
3

513

 

514
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Heterogenous

Mortality curveB

Sigmoid c.

Linear relationshipPercentage mortality

DosageConcentration

Bliss

A)

Response

Bliss0

Probability unitsProbits

070
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Log dose

515

Ld – p line

LD50LC50

Log – probit paper

076
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516Log–probit

7Toxicity Lines 

LD50

LD50

071
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517

AA

C

Tolerance Strain

Insecticidal Selection Pressure
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077

518

LD50

LD50

1

Susceptibility Strain1

975

Resistant Strain 

Reversion of Resistance
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Relative Toxicity 

LD50

079

519
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Mode of Action 

LD50

ABB

A015

520
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017

521

D.D.T

D.D.TLD50

011

522
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LD50013

523

75

Negative Temp. CoefficientLendine, 

D.D.T

Positive Temp. Coefficient
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LD50

Mode of Action 

017

524

525

Synergism 
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Antagonism Slop

LD50

Site of Action

Potentiation

Additive Effect
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526

DrawingComputer

Excel

1

2

A

B
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C

3
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7

0

6

Delete

1
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7Word 

9

 الترليل الإذصائي ليتائخ التكييه الحيوي للنبيزات
Statistical Analysis Results Of Pesticides Bioassay 

LCnLDnSlopeConfidence Limits

LCnLDn
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15

Ocnogyna loewii

7

17

07

51

123
5.71311.35.3
5.17997.65.6
5.315111317.65.6
5.771017979.31.3
5.0606361607.1
5.617161911.65.6
5.176707776.37.0
5.7939791971.3
5.991909191.63
7.57557557557551.3
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7

75

Abbott Formula                           
1.35.3

5.7x7551

7555.3

01
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52

1

0.1122.95

0.20.698.043.59

0.30.52221.124.19

0.40.39748.14.95

0.50.30164.395.36

0.60.22177.45.47

0.70.15486.096.08

0.80.09693.856.5

0.90.04597.66.95

1.01007.34

2

75755

6 Probit

03

Log Dose-Probit Line
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PLLd-

13

53
9 8 7 6543210Kill 

3.663.593.523.453.363.253.122.952.67-00 

4.124.084.054.013.963.923.873.823.773.7210

4.454.424.39 4.364.334.294.264.234.194.1620

4.724.694.674.644.614.594.564.534.504.4830

4.974.954.924.904.874.854.824.804.774.7540

5.235.205.185.155.135.105.085.055.035.0050

5.505.475.445.415.395.365.335.315.285.2560

5.815.775.475.715.675.645.615.585.555.5270

6.236.186.136.086.045.995.955.925.885.8480

7.337.056.886.756.646.556.486.416.346.2890

4

076

7

9

5.55550

5.55505.550
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طضائل صعه خط الغنية
Methods Of Drawing Toxicity Line 

Hand Method 

1575

5.557

5.5575.5515.553505575.550

5.5595.575.515.53

5.595.77.5

1Method of Least Squares
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05

17

Abbott07

54

 

1  
 

  

0.5
0.75
1
2
3

 

0.699
0.875
1.00
1.30
1.477
 

58
46
83
50
40
50 

22
30
57
92
100
8 

17
24
53
91
100
 

4.05
4.29
5.08
6.34
7.33
 

011

Calculated Probit (YC)

Y=a + bx 

A= y + b(x- x
 -
) 

Yc= y
 - 

+ b(x- x
 -
)  

Yc= 
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Yc)

00

55

x 
Ye 

X
2 

Ye
2 

XY 

Yc 

5.6997.50 5.777 76.755 1.19 3.73 

5.710 7.19 5.160 77.755 3.10 7.75 

7.555 0.57 7.555 10.755 0.57 0.79 

7.355 6.37 7.695 75.795 7.17 1.73 

7.711 1.33 1.775 03.13 75.71 7.75 

0.30711 6.715 707.075 35.67  
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a

a=y - bx 

= 5.41- 4.25 = 1.24 

Yc1 =a + bx 

= 1.24 + 4.25 (0.699) = 3.83

Yc2= 1.24 4.25 (0.875)=4.8

Yc3= 1.24 4.25 (1)=5.49 

Yc4= 1.24 4.25 (1.3)=7.13 

Yc5= 1.24 4.25 (1.477)=8.1 

011

2(Chi
2
)

(Chi
2
)

(Chi
2
)
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Litchfield

527

Computer Method

Probit.exe

 الحغابات اليزوية المضتبطة بخط الغنية 
Hand Calculation Associated with Toxicity Line

LC50LD50
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05

Confidence Limit05

Litchfield and Wilcoxon Method

7

1LC16 , LC50 , LC84

3

7(N)

LC84 , LC16

005(FLC50) Factor LC50
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6LC50

upper LimitLC50 xLC50

Lower LimitLC50LC50 

7

7

17

5.56105.7105.105.07.5

7179677799.0

7LC16 , LC50 , LC84

1

3LD50

7017

1(Chi
2
)

06
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528

56(Chi
2
)

Concentrations % 

Observed 

% 

Expected O-

E 

Chi
2 

5.561071777 5.59 

5.710 79 71 1 5.57 

5.10 67 15 1 5.50 

5.0 77 79.0 7.0 5.51 

7.5 99.0 97.6 5.9 5 

    5.137 
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(Chi
2
) 

OObserved

EExpected

 Chi
271771775.59

Chi
2

K

Chi
2

715

715k715017

Chi
201

Nk1

N013

 Chi
21.710.17

3LC16 , LC50 , LC84
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LC16= 0.080

LC50 = 0.175

LC84 = 0.390

7

0N

LC16LC84 

7x176017

6LD50

1 LD50

Upper Limit = LD50 x FLD50 = 0.175 x 1.72= 0.3 

Lower Limit = LD50 / FLD50= 0.175 /1.72 = 0.1
 

57Chi2

Probability Of Obtaining a Value as Large or Larger 

 

0.0010.01 0.05 0.1 0.50.90 0.95 0.99 

Degrees

Of 

Freedum 

75.73 6.67 3.77 2.706 0.455 0.016 5.557 5 1 

73.71 9.17 0.99 4.605 1.39 0.211 5.753 5.51 2 

76.11 77.30 1.71 6.251 2.37 0.584 5.301 5.770 3 

77.71 73.17 9.79 7.779 3.36 1.064 5.177 5.191 4 
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Probability Of Obtaining a Value as Large or Larger 

 

0.0010.01 0.05 0.1 0.50.90 0.95 0.99 

Degrees

Of 

Freedum 

15.01 70.59 77.51 9.236 4.35 1.61 7.770 5.007 5 

11.76 76.77 71.09 10.645 5.35 2.204 7.630 5.711 6 

17.31 77.77 77.51 12.017 6.35 2.833 1.761 7.139 7 

16.73 15.59 70.07 13.362 7.34 3.49 1.133 7.676 8 

11.77 17.61 76.91 14.684 8.34 4.168 3.310 1.577 9 

19.09 13.17 77.3715.987 9.34 4.865 3.97 1.007 10 

37.16 17.13 79.67 17.275 10.3 5.578 7.07 3.50 11 

31.97 16.11 17.53 18.549 11.3 6.304 0.13 3.01 12 

37.03 11.69 11.36 19.812 12.3 7.042 0.79 7.77 13 

36.71 19.77 13.69 21.064 13.3 7.79 6.01 7.66 14 

31.1 35.07 10 22.307 14.3 8.547 1.16 0.13 15 

39.10 31 16.3 23.542 15.3 9.312 1.96 0.77 16 

75.19 33.77 11.09 24.769 16.3 10.085 7.61 6.77 17 

71.37 37.77 17.71 25.989 17.3 10.865 9.39 1.51 18 

73.71 36.79 35.77 27.204 18.3 11.651 75.71 1.63 19 

70.31 31.01 37.77 28.412 19.3 12.443 75.70 7.16 20 

76.7 37.93 31.61 29.615 20.3 13.24 77.09 7.9 21 

77.11 75.19 33.91 30.813 21.3 14.041 71.37 9.07 22 

79.13 77.67 30.71 32.007 22.3 14.848 73.59 75.1 23 

07.77 71.97 36.71 33.196 23.3 15.659 73.70 75.76 24 

01.61 77.37 31.60 34.382 24.3 16.473 77.67 77.01 25 

07.50 70.67 37.79 35.563 25.3 17.292 70.37 71.1 26 

00.77 76.96 75.77 36.741 26.3 18.114 76.70 71.77 27 

06.79 77.17 77.37 37.916 27.3 18.939 76.93 73.01 28 

07.3 79.09 71.06 39.087 28.3 19.768 71.17 77.16 29 

09.1 05.79 73.11 40.256 29.3 20.599 77.79 77.90 30 
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 Litchfield & Wilcoxonمغاوئ اعتدزاو طضيكة

The disadvantages of Litchfield & Wilcoxon Method 

7

1

Lower limitUpper limit

Standard error 

 

Upper limit = Original LD50 x F  

Lower limit = Original LD50 / F 

F

7

7

LD50
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Finney Method 

 

7- 

1- LC50LD50 

Litchfield and Wilcoxon  

3- (s)Slope 

019 

WWW.DZPEN.COM  |  ������� ��	



 

204 

 

529

(s)

LD50LC50

LC50 5

Slope = (probits – 5)/(Log dose – Log LD50)

7- LC50

Confidence Limits= LC50 + Standard Error x Distribution Of t.

xt

(W)

77

Sm

SQR / Sm= 1/b

S

SQR (W) x

(n)
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S.E.= LC50 x Loge
10 

x Sm

Loge
10

(t)07

x7

07

58T

DEGREES 

OF

FREEDO

M 

PROBABILITY 

.90 .70 .50 .30 .10 .05 .02 .01 .001 

1 .16 .51 1.0 1.96 6.31 12.7 31.8 63.7 
637.

0 

2 .14 .44 .82 1.39 2.92 4.30 6.96 9.93 31.6 

3 .14 .42 .76 1.25 2.35 3.18 4.54 5.84 12.9 

4 .13 .41 .74 1.19 2.13 2.78 3.75 4.60 8.61 

5 .13 .41 .73 1.16 2.02 2.57 3.36 4.03 6.86 

6 .13 .40 .72 1.13 1.94 2.45 3.14 3.71 5.96 

7 .13 .40 .71 1.12 1.90 2.36 3.00 3.50 5.40 

8 .13 .40 .71 1.11 1.86 2.31 2.90 3.36 5.04 

9 .13 .40 .70 1.10 1.83 2.26 2.82 3.25 4.78 

10 .13 .40 .70 1.09 1.81 2.23 2.76 3.17 4.59 

12 .13 .40 .70 1.08 1.78 2.18 2.68 3.06 4.32 
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DEGREES 

OF

FREEDO

M 

PROBABILITY 

.90 .70 .50 .30 .10 .05 .02 .01 .001 

14 .13 .39 .69 1.08 1.78 2.14 2.62 2.98 4.14 

16 .13 .39 .69 1.07 1.75 2.12 2.58 2.92 4.02 

18 .13 .39 .69 1.07 1.73 2.10 2.55 2.88 3.92 

20 .13 .39 .69 1.06 1.72 2.09 2.53 2.84 3.85 

22 .13 .39 .69 1.06 1.72 2.07 2.51 2.82 3.79 

24 .13 .39 .68 1.06 1.71 2.06 2.49 2.80 3.74 

26 .13 .39 .68 1.06 1.71 2.06 2.48 2.78 3.71 

28 .13 .39 .68 1.06 1.70 2.05 2.47 2.76 3.67 

30 .13 .39 .68 1.06 1.70 2.04 2.46 2.75 3.65 

40 .13 .39 .68 1.05 1.68 2.02 2.42 2.70 3.55 

60 .13 .39 .68 1.05 1.67 2.00 2.39 2.66 3.46 

120 .13 .39 .68 1.04 1.66 1.96 2.36 2.62 3.37 

& .12 .38 .67 1.03 1.64
1.96

0 

2.32

6 

2.57

6
3.29 

0

LC50S.E xt

LC50S.E xt

Ocnogyna loewii
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15

7

17

LC50

Finney

7

09

59

  
1 

  
 

Yc) 

5.7 7 7 5.3 1.3 1 1.90 

5.1 5.697 5.69 5.6 7.6 7.57 3.09 

5.3 5.011 5.011 5.6 17.6 17.71 7.79 
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1 

  
 

Yc) 

5.7 5.391 5.391 1.3 79.3 77.7 7.90 

5.0 5.357 5.357 7.1 60 67.39 0.36 

5.6 5.117 5.117 5.6 11.6 11.7 0.71 

5.1 5.707 5.707 7.0 76.3 76.59 6.57 

5.7 5.596 5.596 1.3 97 93.70 6.0 

5.9 5.570 5.570 3 91.6 91.6 6.90 

7.5   1.3 755 755 1.37 

 3.737 6.060    03.67 

1

3SlopLC50

LC50

Slope = (Probits -5) / Log Con - Log LC50  

LC50

05

LC50LC505.77
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7

a = Constant

.b= Slop = 3.8

a
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Experimental probit (ye)

Calculated Probit (yc)

YC1 = 4.06 x 3.26 x (0 ) = 4.06 

YC2 = 4.06 x 3.26 x (0.302 ) = 5.04 

YC3 = 4.06 x 3.26 x (0.478 ) = 5.62 

YC4 = 4.06 x 3.26 x (0.603 ) = 6.02 

YC5 = 4.06 x 3.26 x (0.699 ) = 6.39 

YC6 = 4.06 x 3.26 x (0.779 ) = 6.59 

YC7 = 4.06 x 3.26 x (0.846 ) = 6.82 

YC8 = 4.06 x 3.26 x (0.904 ) = 7.00 

YC9 = 4.06 x 3.26 x (0.955 ) = 7.17 

LC50

1.71075.71513.17

LC505.37035
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530

LC50W

075

510

0.9 0.8 0.7 0.6 0.5 0.4 0.3 0.2 0.1 0.0 Y 

0.011 0.008 0.006 0.005 0.003 0.002 0.002 0.001 0.001 0.001 1 

0.110 0.092 0.076 0.062 0.050 0.040 0.031 0.025 0.019 0.015 2 

0.405 0.370 0.336 0.302 0.269 0.238 0.208 0.180 0.154 0.131 3 

0.634 0 627 0.616 0.601 0.581 0.558 0.532 0.503 0.471 0.439 4 

0.471 0.503 0.532 0.558 0.581 0.601 0.616 0.627 0.634 0.637 5 

0.154 0.180 0.208 0.238 0.269 0.302 0.336 0.370 0.405 0.439 6 

0.019 0.025 0.031 0.040 0.050 0.002 0.076 0.092 0.110 0.131 7 

0.001 0.001 0.002 0.002 0.003 0.005 0.006 0.008 0.011 0.015 8 
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05LC50

(x 

n (ye) (yc) (W) 

x

(N x W) 

765 2.95 7.56 5.71717.16

5.697 65 3.900.57 5.637 37.57 

5.011 65 7.79 0.61 5.007 33.77

5.391 65 7.90 6.51 5.739 16.37 

5.357 65 0.33 6.39 5.351 77.71 

5.117 65 0.71 6.09 5.137 77.17 

5.707 65 6.57 6.71 5.775 75.7 

5.596 65 6.77 1.5 5.737 1.76 

5.570 65 6.77 1.71 5.591 0.03 

 65 1.33 1.33 5.516 7.06 

Sm

7

x

=b

SQR

N15x35 

W
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5.579

(S.E)Standard Error

LC50 x 

x 

LC50 x Log e
10 

x SmS.E =

Log e10

65x75655

S.E = 0.38 x 2.77 x 0.019 = 0.0199 
 

LC50(t)

07t 

x7

5.505.57

75x09095

t075095

57.96
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LC50xt

5.375.579x7.965.17

LC50xt

5.375.579x7.95.15

Behrens and Karrber

7

117

317

077
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511

   

24
 

  

x
 x

 

7 75 75  0    

1 70 75 7 0 711 0x175  

3 15 75 1 0 7110.0 0 x0.011.0  

7 10 75 9 0 1917 0 x775  

0 35 75 75 0 97519.0 0 x9.071.0 710 

17

357107571.0

 الحغابات المضتبطة بخط الغنية باعتدزاو الحاعبة 
Computer Calculation Associated With Toxicity Line 

Probit.exe
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7 Probit.exe

Finney

1 Read me – p.1
st

ASC11 text 

format  

3 Read me –p.wpsword perfect 5.1 

format 

DosDirectoryProbit

windows 

 315

  

Dos

A

A:>cd probit (enter)

A:probit > probit (enter) 

Do you wish abbreviated (A) or full (F) input / output ?

FA enter 

A output to printer (P) or disk file (D) ?D

p

Denter 
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Toxicitytoxicity ( File name for output ?

oneTuttle ?one

This program is provided to calculate the following endpoints  

1-LC50 from acute toxicity tests 

2-LC1 fish embryo / larval tests

3-EC50 from sea urchin fertilization tests  

Responders (number responding) are defined as  

1-Number of dead organisms in acute toxicity tests  

2-Number of dead plus deformed organisms in fish(short– term 

chronic)embryo/larval tests 

3-Number of eggs not fertilized in sea urchin (short–term 

chronic)  

fertilization tests. 

Number responding in the control group =?1  

 Number of animals exposed in the concurrent control group?20

Number of exposure concentration , exclusive of controls ?5 

Input data starting with the lowest exposure concentration  

6.10Concentration =? 

Number responding= ?0

Number exposed = ?20
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Number ExposedNumber Resp Conc. Number 

15
15
15
15
15

5
3
9
15
15

6.25

71.0
10
05
755

1 

2 

3 

4 

5 

 

Do you wish to modify your data ? N
 

N

Y

The number of control animals which respond = 1

The number of control animals exposed = 20 

Do you wish to modify these values ? N 

N

Y

toxicity

Output stored in toxicity

Fit another data set ? 

Y

N

 

A:\probit:> 

dosNe

windowsword 
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EPA PROBIT ANALYSIS PROGRAM

USED FOR CALCULATING LC/EC VALUES

Version 1.5

Toxicity

Proportion   

Predicted
Responding

 
Observed

Proportion

Adjusted 

for

 

ProportionNumberNumber

RespondingControls RespondingResp.
Expose

d
Conc. 

0.0350 5.55555.5055715Control 

5.5550- 0.3630 5.55555156.105
5.50375 77975.705531571.055
5.03775.73555.705591510.555
5.96777.55557.5555151505.555

Chi – Square for Heterogeneity (calculated) = 3.340 

Chi–Square for Heterogeneity(tabular value at 0.05 

level)=7.815

Mu = 1.381032

Sigma = 0.176582

 

Parameter Estimate Std. Err. 95% Confidence Limits 

Intercept -2.820894 1.939103 ( -6.621536, 0.979748)  

Slope 5.663080 1.363535 ( 2.990552, 8.335608)

Spontaneous 0.035031 0.028761 ( -0.021339, 0.091402)

Response Rate
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toxicity 
 

Estimated LC/EC Values and Confidence Limits

Exposure 95% Confidence Limits

Point Conc. Lower Upper

LC/EC 1.00 9.338 3.530 13.554

 LC/EC 5.00 12.319 5.893 16.560

 LC/EC 10.00 14.280 7.717 18.495

 LC/EC 15.00 15.777 9.233 19.978

 LC/EC 50.00 24.045 18.597 29.333

 LC/EC 85.00 36.647 29.964 53.838

 LC/EC 90.00 40.489 32.625 63.907

 LC/EC 95.00 46.935 36.706 83.067

LC/EC 99.00 61.918 45.156 137.735

Log – probit

Ehab 2006

http://www.ehabsoft.com

 :فوائز معطيات ىتائخ الترليل الإذصائي
Statistical Analysis Output Results Advantages:-

LC50LD50Slope
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LD50اوLC50العوامل المؤثضة في قينة

Factors Affecting The value Of LD50

1

LD50

2

LD50

LD50

3

4

5

LD50

6
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LD50

355

LD5076
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9LD50
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Trogoderma granarium Evert.

10

LD50

3530

11LD50

12

6

13

LC50 Using LC50 In Calculations

1Relative Susceptibility 
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Lc50
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0
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LC50
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 5.5571 5.09 
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LC505.5510

2Relative Toxicity

Relative Efficiency

3Toxicity Index
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514

  LC50 
 

 

 
 5.5513 755.55 65.76 

 5.5511 757.07 63.63 

 
 5.5579 717.50 07.19 

 5.5577 767.17 755.55 

 
 5.5517 759.01 66.66 

 5.5576 773.10 71.05 

LC50

5.5513x7555.551757.07

LC50

5.5577
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5.5577x7555.551365.76

7

Vertebrate Selectivity Ratio

(V.S.R)

6Permeability Factor
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
 الاىتدابية بين الحغاعية والمكاومة
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 :المكزمة

Selective

Specific

1 Selectivity

….

2 Specifity

 

3 Susceptibility
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4 Resistance

 

 Cross- Resistance

DDT

MethoxychloreLindane

 Multiple Resistance

DDTDieldrin

DDT

Dieldrin 

 Cross Resistance Negative 

Correlated
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RIES

Susceptibility Enhanced Induced Resistance

 

 Pre-adaptation Resistance

 

 Post- adaptation Resistance

 

5 Immunity

6 Reversion Of Resistance
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 الاىتدابية والحغاعية والمكاومة
Selectivity , Susceptibility α Resistance 

Inbreeding

Kinds Resistance

7 Behavourstic Resistance
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Nicotiana tabaccum

N- gossei

N. gossei

 DDT

 

 H2S

 

 

1 Ecological Resistance

 

 
Pirimor
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3 Physiological Resistance

 

  الية ظَوص المكاومة للنبيزات في الحؾضات
Insects Mechanism Resistance Appearance to Insecticides
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 المكاومة والاىبعاث والاذلال
Resistance , Resurgence α Replacement

Three Rs

Resurgence

7 

1 
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Replacement or Upsurge 

  العوامل المغاعزة في ظَوص المكاومة
Factors Affecting Development Resistance

7 Genetic Factors 
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  Frequeney Resistance Gene

 

1 Insecticides Kind 

D.D.T

 

3 Insect Kind

 

7 Insect Population Size
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0 Selection Intensity

D.D.TLD95

LD50

 

6 Insect Stage Used In 

Selectivity

D.D.T

 

 طضائل قياؼ المكاومة او الحغاعية
Resistance or Susceptibility (Measurement Methods)

Resistance

Immunity
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Vertebrate Selectivity Ratio

            (     )   
V.S.R
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1000

Therapeutic Index

V.S.R

V.S.R

7 

LD50

 

LD50 Vert LD50 Insect V.S.R.

A 2 O.o2 100 

B 200 2 100 

C 20000 200 100 

V.S.R.

1 

 

3 V.S.R.
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LD50 Vert LD50 Insect V.S.R.

Abate I3000 205 63 

V.S.R.

LD50

V.S.R.

V.S.R.

V.S.R.

Relative Suseptibility

                      
Relative Toxicity

Relative Efficiency

                    
Resistance Ratio Measurement
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 75

6.5
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LC50LD50
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LD50
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B 500 900 .565
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V.S.R
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V.S.RLD50

1LD50

GC9l60240290
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1500
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LD50104
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LD50

V.S.R
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
 الأٍزاف الحؾضية لمبيزات الحؾضات
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 :المكزمة

055

خصائص الغنية لمبيزات الحؾضات
Insecticides Toxicity Characteristic

7
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الخصائص الحؾضية لمكاومة مبيزات الحؾضات
Insect charactecs For resisting Insecticides

7

 

1

 

3

 

7
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6

Insecticides Targets    الأٍزاف التي تعنل عليَا مبيزات الحؾضات

Targets Exist In Insects and Other Organismg

Enzymes

Substrates

Co.factor

Apoenzyme
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Holoenzyme

Coenzyme

7- Oxidoreductases

 

1- Transferase 

3- Hydrolases

 

7- Lyases

 

0- IsomerasesIsomerization 

6- Ligases

 

Xenobiotics

,

7- SH

PhosphataseDehydrogennseCytochrom 

oxidase 
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1- 

ATPase

EnolaseCatalase 

3- 

Cytochrome Oxidases

ATP 

7- 

Piperonyl butoxideSesamex

 

0- 

Sodium FluoroacetateAconitase

Kreb 

6- Chlordimeform

Monoamine OxidaseDiamine 

Protein
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Bacillus thuringensis

RyanodineRyania 

spp

Cellular energetic system

Adenosine 

triphosphate (ATP)

Adenosin diphosphate (ADP)

(Pi)

ATP

Adenosine monophosphate (AMP)

Nicotine adenine dinucleotide (NAD) , Nicotine adenine 

dinucleotide phosphate (NADP) 

71Adenosine triphosphate (ATP)
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Flavin adenine dinucleotide

B12

11

72NADP , NAD

Citric 

acid cycleTricarboxylic acid cycleKrebs cycle 
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Electron transport chain

Acetyl-CoA

Oxaloacetate

CitrateOxaloacetate

1CO

FluoroacetateLatent inhibition

Fluoroacetyl – CoA

FluorocitrateCitrate

Cis – aconitateCitrate

13

Free Calcium

Cytochromes

RotenoneI

Organotine

Dinitrophenols

Arsenicals (II)
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OxathiinsCarboxin(III)

(CN)(CO)(H2S)

(H3Azide(NO)

(IV)17

73Tricarboxylic acidFluorocitrate

Fluoroacetate 
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Nervous system

Acetylcholinesterase

Acetylcholine

Irreversible damage

VertebrateInvertebrate

Atropine

Nerve cell (Neuron)

Cell body (Soma)

Dendrites

Axon

Central nervous 

system (CNS)

Ganglions

Peripheral nervous system
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Sensory or Afferent neurons

Motor or Efferent neurons

Interneurons

1The nervous system in vertebrate

 Central nervous system (CNS)

Spinal cord Brain

 Peripheral nervous system

 

I Somatic nervous system

Sensory somatic nervous(Afferent)

External receptors

Internal receptors

 Motor somatic nerves (Efferent) 

Motor neuron

(CNS)

Motor end plate
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Neuro muscular junction

Acetylcholine

Cholinergic 

IIAutonomic nervous system 

(Efferent)Sympathetic

Parasympathetic

Synaptic gaps

PresynapticPostsynaptic

Adrenaline

2The nervous system in insects

Ganglions
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Ventral nerve cord

Diptera

Hemiptera

Synapses

Myelin

Mammals Insects

Myelin 

Motor end 

–plate
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Mammals Insects

Neuromuscular junctions

GABA

MethodsNerve conductionطضئل التوصيل العصبي

Electric transmission

Chemical transmission

Synapses

Acetylcholine (Ach)Noradrenaline

Axonic transmissionاىتكال الإؽاصات العصبية خلال ام౱وص العصبي

Lipoprotein
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10

Resting axon15

Resting potentional
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+
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+
)

Donnan equilibrium 

Sodium pump

Na
+
/K
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transporting ATP-ase

ATP

Polarized membrane

Stimulus

WWW.DZPEN.COM  |  ������� ��	



 

269 

 

(ACH)

Protein receptor

Acetylcholinesterase (AchE)
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اىتكال الإؽاصات العصبية خلال الفضاغات العصبية

Synaptic transmission

Synapses

Noradrenaline

Glutamine

Gamma- aminobutyric 

acid (GABA)

OctopamineSerotonine

LobstersOctopamine

Serotonine

NoradrenalinetylOctopamine 

Dopamine Serotonin 
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H2N-CH2-CH2-CH2-COOH

Gamma-aminobutyric acid 

 Acetylcholine 

 الفعل الهينيائي الحيوي لمارة الاعيتيل نولين
Biochemical action of acetylcholine (Ach)

Acetyl-Coenzyme A

A

Acetylcholine

Cholinacetylase

AchE)
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Esteratic site

SerineAnionic site

Glutamic acid

Carbonyl group

Slight positive charge

Acetylation

Esteratic bond

Histidine

355555

31

1 True cholinesterase

Acetylcholine75555

165555α- chain

β – chain

β α

WWW.DZPEN.COM  |  ������� ��	



 

273 

 

Substrate

2 Pseudo cholinesterase

Serum –chE

Substrate

Butyrate choline

Targets Exist Only In Insects

Insect Growth Hormones

Brain Hormone

Molting Hormone or Ecdysone

Juvenile Hormone
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Corpora Allata

Diapause

Diapause Hormone

Juvenile Hormone

7906

Hyalophora cecropia P.

77

Terpenoid

WWW.DZPEN.COM  |  ������� ��	



 

275 

 

7966Roller

Methyl trans, trasns, Cis – 10, 11 epoxy –3,7,11 – trimethyl 2,6 

tridecadienate 

1

Methyl trans, trasns, Cis – 10, 11 epoxy – 7 – ethyl23, – 

dimethyl 2,6 tridecadienoate 2,6 – tridecadienate. 

Ecdysone Hormone

7907

-ecdysone

2B,3B, 14aR , 25 – pentahydroxy – 5b Cholest – 7 – en – 6 – one 
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Manduca 

sexata L.

20 – 26 Dihydroxy ecdysone 
 

 آلية التأثير الغاو لميظنات الينو الحؾضية
Insects Growth Regulators Toxic Effect Mechanism 

7 

1 

Phenol Oxidase

Thiourea

3 DOPA Decarboxylase

DOPA 

DecarboxylaseDOPADopamine

DOPA 

Decarboxylase2-methyl-propionic acid2-hydrazino
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3-(3,4-dihydroxy phenyl)

0
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Burisicon

0 

ChitinasePhenol Oxidase

DiflubenzuronDNA

DNA

Diflubenzuron

Diflubenzuron

6 –
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3.57

7.916.977555

TriflumeuronDiflubenzuron

Diflubenzuron

Cuticle

5

Cuticle Structure

7- Epicuticle

1- Cuticle

7

Exocuticle

Mesocuticle

Endocuticle
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3Epidermis

7Basment Membrane

Cuticle Components

7Chitin

25

40

Acetyl-glucos amine

2Proteins05

Arthropodin

Sclerotin

Resilin

3Lipids

1073

4Enzymes
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Proteinase Chitinase

Unexploited Targets

Glutamine

Gama Butyric Acid

Steroides

7Steroides

Filipin

1Steroides

TriparanolAzasteroides
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
 الآليات الحؾضية في مكاومة مبيزات الحؾضات
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 :المكزمـة

 أليات المكاومة الحؾضية لمبيزات الحؾضات
Insects Resistance Mechanism To Insecticides
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External Barries 

Cuticle

7 Hair

1 Wax

 

3 Epicuticle
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Lipophilic

 

7 Exocuticle

 

0 Endocuticle

 

WWW.DZPEN.COM  |  ������� ��	



 

286 

 

7 

1 

Apolar 

 العوامل المؤثضة في اخترام المبيزات لهيوتهل الحؾضات
Factors Affecting The Pesticides Penetration To The Cuticle

1 Cuticle Nature

WWW.DZPEN.COM  |  ������� ��	



 

287 

 

2 Pesticides Chemical Nature 

Liposolubility

 

 DNOCPH5

PH2

PH2Apolar

PH5Polar

 

Partitioning
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3 Treatment Method 

Topical Application

4 Cuticular Components

D.D.T

D.D.T. 

5 Cuticle Vulnerable Points 
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6 Effect Of Pesticides Additives 

 Carriers 

 Oily Solvents 

 

 Detergents OR Adjuvants 

Wetting

SpreadingDispersing

WWW.DZPEN.COM  |  ������� ��	



 

290 

 

Emulsifiers
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Tracheal Cuticle 
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1 Insecticides Type 

Nogose

Decis

2 Formulation Type 

 

3 Insect Kind 

 

Alimentary Canal Wall
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1Passive Diffusion

Xenobiotics

2Active Diffusion

Factors Affecting Absorption 

1 Absorption Site 

2 AcidityPH

PH2 -1
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3 Mucosal Surface 
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4 Gastric Emptying 

Internal Barriers 

PhospholipidsCholestrol

PhosphatidesSphingolipids

Phosphatidyl Choline

1618
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Cholinergic

2 General Lipoprotin 

MembranesMyleine

 

 ىفاس مبيزات الحؾضات عبر الاغؾية
Insecticides Entry through Membrane

PH

7 Passive Transport Mechanism 
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Partition Coefficient

 Filtratration Passive Transport 
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Insecticides Binding and Loss At different Sites
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 Irreversible Binding

 

Insecticides Storage Sites 
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Metabolism Processes 
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Metabolism Pathway
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3 Metabolism Activation α Inhibition

MFOMixed Function Oxidases
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 Self Synergism 
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Vertical Resistance

Horizontal Resistance
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
 مبيزات الحؾضات

 سميتَا للرؾضات وطضائل تأثيرٍا
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 المكزمـة:

 ير العضويةسمية مبيزات الحؾضات غ
Toxicity Inorganic Insecticides

Arsenical Compounds 
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7Prodenia eridania

1

35

3

3

(SH)
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 طضيكة التاثير الغاو لمضنبات الظصىيذ
Mode of Action of Arsenical Compounds

7 (ADP) 

Adenosine Diphosphate

(ATP) Adenosine Triphosphate
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Phosphatase Cytochrom Oxidase

Dehydrogenase
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 سمية مبيزات الحؾضات العضوية الحيوية 
Toxicity Organic Bioinsecticides

Botanical Bioinseeticides Toxicity
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Acetylcholine(Ach.)
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Synthetic Insect Growth Inhibitors
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 مة:المكز

Aldicarb

  اعضاض الغنية والعلاد، مبيزات الحؾضات

Insecticides Toxicity Symptoms and Treatment
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 آليات توطيع واىتؾاص 

 مبيزات الحؾضات في الحيواىات
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 المكزمة:

 ات خطوات امتصاص وتوطيع المبيزات في اجغاو الحيواى
Steps Of Absorption and Distribution of Pesticides

Inseeticide Penetration

WWW.DZPEN.COM  |  ������� ��	



 

386 

 

Transportation and Distribution OF Insecticides  

Insecticide Storage In Tissues
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Insecticides Biotransformation 

Elimination and Excretion

 وطيع واىتؾاص المبيزات في جغه الحيواٌذضنيات ت
 Distribution Dynamics Of Insecticides In Animal Body
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 ات الحؾضات بواعطة الزو والهينولينفاىتكال مبيز
 Blood and Haemolymph Insecticides Transportation
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 اىتؾاص واعارة اىتؾاص مبيزات الحؾضات في جغه الحيواٌ
Distribution and Redistribution Of Insecticides Within 
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 العوامل المؤثضة في خظٌ وأطلام مبيزات الحؾضات
Factors Affecting Insecticides Storage and Release 

7 Sex

Endrin

WWW.DZPEN.COM  |  ������� ��	



 

398 

 

12-2

Discharge

1 Starvation

Cockerels

 

3 Stress

5

14

Dieldrin

155403

 

WWW.DZPEN.COM  |  ������� ��	



 

399 

 

7 Activitors

253451

Partitioning

Barbiturates

Phenyl butazoneTobulamideAminopyrineHeptabarbital

MatsumuraWang

DieldrinC14Dieldrin

C14Phenobarbital

WWW.DZPEN.COM  |  ������� ��	



 

400 

 

7

1

 

3

 
 

 لحؾضات في الاعضاء والاىغحة الحيويةىفاس واىتؾاص مبيزات ا
Insecticides Penetration α Distribution Into Vital Organs 
andTissues
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 اىتكال مبيزات الحؾضات الى الجيين واعضاء التهاثض
Insecticides Transfer To Fetus and Reproductive Organs
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Insecticides Excretionطضح وافضاط مبيزات الحؾضات
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 اىتكال مبيزات الحؾضات راخل جغه الحيواٌ
Insecticides Transfer Within The Animal Body

Absorption Through The Gut
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Interhepatic Cycling Insecticides

Glomerular Filtration
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
 الترويض البيئي لمبيزات الحؾضات
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 بيئي للنبيزات ومتبكياتَاعياصض الترويض ال
Environmental Modification Elements of Pesticides And 

Pesticides Residues 

Animals And Plants

Primary Phase Reaction

Secondary Phase Reaction 

WWW.DZPEN.COM  |  ������� ��	



 

421 

 

Primary Phase Reaction

Polar End ProductOH

Mixed Function Oxidases Enzymes 

P450
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3Epoxidation

7Desulfuration
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6Hydroxylation of Side Chain
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1N-Oxidation

7Sulfoxidation

Reduction 

7Reduction of Nitro Group

1Dechlorination

3Reduction of Double Bond

WWW.DZPEN.COM  |  ������� ��	



 

424 

 

Hydrolysis Enzymes
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1Cleavage of Amide 

3Dehydrohalogenation

7Isomerization 

0Malathion Hydrolysis 
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Secondary Phase 
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Synthetic Phase

Conjugates

Glutathion Conjugates Reaction 

ATP

1Catalyze Agent

Glutathion Catalyzed Metabolism

DDTDDE
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2
Glutathion Transferase Reaction
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Glutathion S-alkyl-transferase

Glutathion S-aryl-transferase
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Glutathion S-alkene-transferase

Glutathion S-epoxide-transferase 
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Conjugation

Anthranilic AcidBenzoic Acid
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Glucuronid or Glucuronic Acid Conjugation

Glucuronic
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Sulfate Conjugation

Sulfate
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Microorganisms 
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Mixed Function Oxidase (MFO)

Cytochrome P450

Microbial Metabolism of Some Pesticides 

Chlorinated Hydrocarbon Insecticides 
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(DDNS)

WWW.DZPEN.COM  |  ������� ��	



 

433 

 

Oxidative ReactionDDT
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Dehydrochlorination Reaction

TDEDDMUDDMS

DDNU
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BHC
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DehydrochlorinationGamma-
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3Cyclodiene Insecticides

Aldrin
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75655

Dieldrin

Epoxidation Reaction
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 مبيزات الحؾضات مً لدنوعة الفغفوص والهاصباميت العضوية 
Organophosphorus & Carbamate Insecticides 

Hydrolysis

Aminoparathion

Parathion       Amino Parathion 

Light

Photochemical 

ReactionDieldrin

Factors Affecting Pesticides Photochemical Metabolism  
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Photosensitizer

Photolysis

BenzophenonRiboflavin-5-Phosphate
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Photochemical Metabolism of Some Pesticides  
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Process

Photochemical
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Photodechlorination
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Photochemical

Ring - Substitution

Chlorine

2,4D

Hydrolytic photodecomposition

N-Methyl 

Phenyl-CarbamateCarbaryl

Methyl IsocyanateNaphthol

WWW.DZPEN.COM  |  ������� ��	



 

438 

 

Oxidative Photo Chemical Reaction
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
 مبيزات الحؾضات

 وىؾوء الطفضات والتؾوٍات والاوصاو الغضطاىية
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Terms and Basic Definitionsمصطلرات ومفاٍيه اعاعية

DNA

Teratology
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Teratogenic Agents

Teratogenesis Test
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Mutation

Mutagenic Agents
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Mutagenesis

Carcinogenesis

Carcinogenic Agents

Oncogenic 

Agents

Carcinogenesis test

24-18

 Historical Reviewمضاجعة تاصيخية عً المغضطيات الهينيائية

John hed1761
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Snuff
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193Kennaway

Benzo – pyrene

Somatic Mutation Theory
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RNADNA
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Miller

Electrophilic Theory

FurthKahn

Cytochrome P 45

DNAProkaryotic

Eukaryotic

DNA

Protooncogenes

Tumor Promoters

Epigenctic

DNA
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Berenblum1941

Epigenctic

Initiation Promotion Mode

Mechanisms of Carcinogenesisآليات ذزوث الغضطاٌ
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DNA
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Fluorene{ Benzo }a – Pyrene – 2 – 

acetylAnthracecneDimethyl benz – 7,12Aflatoxin B1

DNA

Cytochrome P45
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Cytochrome P45Benzo-a-pyrene-7-epoxide

Epoxide hydrolase

WWW.DZPEN.COM  |  ������� ��	



 

449 

 

7,8-pyrene Diol-a-Benzo

Cytochrome P45

Benzo-a-9,1.-Pyrene-7,8-diol-epoxide

DNA

DNADioxy guanine

Epoxides

Genotoxic

DNA

DNA

DNA
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Epigenetic

DNA
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7 Direct Carcingenic Material 

Intrinsic

DNA

 N-methyl nitrosurea alkanesulfonates 

 N- melhyl, N-nitro-N- nitrosoguanidin

 

 Methyl Methanesulfonate Beta Propiolactone

2 Indirect Carcinogenic Material 

 7,12 – Dimethyl Nitrosamin 

 Benzo-a-2- Pyrene Acethylamino  

 Aflatoxin B1  

 Anthracene  

 {a} – Dimethylbenz Fluorene 

Epigenetic Materials

Xenobiotics

Immuno – Supperssive

DNA
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 العلاقة بين الطفضات والتؾوٍات والغضطاٌ
Relationship Between Mutation,Teratogen and Cancer

Neoplasm

1929 Boveri , 1928 Bauer

Neoplasia
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0 Etiological

 التكييه الحيوي للهينيائيات المطفضة والمؾوٍة والمغضطية  
Bioassay of Mutagenic, Teratogenic and Carcinogenic 

Chemicals

Mutagenecity Tests
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3InvivoInvivo Cytogenic Test
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 الحؾضات ننغببات للطفضات والتؾوٍات والغضطاىات مبيزات
Insecticides As Mutagenic, Teratogenic and Carcinogenic
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Organochlorine 

Insecticides

7 DDT and DDT Metabelites
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 لمصارص العضبيةا
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