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Organophosphate, Carbamate and Organochlorine are the insecticide groups used by man ;
the first compound is most frequently used but the last has minimal application. The studies were
done on the properties of organophosphate compound as an irreversible cholinesterase inhibitor
which is one of the most toxic substances to human, and carbamate group as a reversible cholinesterase
inhibitor being less toxic to man. Eventhough organochlorine, is the least toxic insecticide to human,
it is little used because this substance can accumulate in human tissues forever.
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Table 1. Examples of Organophosphate insecticides™®

PNAINIINYNS

rieufie DDT w3epngu Organochlotine('3'6) Hiw
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vasrouysiudszanlauudassnsiely
Parathion Lﬂuauﬁuﬁm Organophosphoric
. A o o dv ey ad ' oA |
acid qmﬂuﬂ'm'lvmaanqmmm'muua\mquu uan
a @ - | ¢ d - ' T e
unatﬂuwumnmuquu'nqﬂ (TIN50 67) NN 9
dgngaduladlunn g msvesTumouyed  anf
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snguidNiAmiosniga Ae malathion i
mh‘i‘luﬁ’m’lé‘ﬁwsﬁ:ﬁ’ugnqaiumoﬁwﬁauazmmaﬂ
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ESTIMATED
COMMON NAME - PRODUCT EXAMPLE CHEMICAL NAME  “ FATAL ORAL
DOSE (gm/70 kg)
AGRICULTURAL INSECTICID
(High Toxicity)
TEPP Miller Kilmite 40  tetraethylpyrophosphate 0.05
parathion Niagara Phoskil Dust 0,0-diethyl O-p-nitrophenyl 0.1
phosphorothioate
phosdrin Mevinphos dimethyl-0-(1-methyl-2- 0.15
carbomethoxyvinyl phosphate
disyston Disulfoton diethyl-S-2 ethyl-2-mercaptoethy) 0.2
phosphorodithioate
guthion: Guthion dimethyl S-(4-a%0-1,2,3- 0.2 "
'benzotriazinyl-3-methyl
phosphorodithioate)
ANIMAL INSECTICIDES
(Intermediate Toxicity)
ronnel Korlan Livestock Spray 0,0-dimethyl 0(2,4,5-trichlorophenyl) 10.0
(Dow) phosphorothioate
coumaphos Co-Ral Animal diethyl-0(3-chloro-4-methyl-7-
Insecticide (Chemagro) coumarinyl) phosphorothioate
chlorpyrifos (dursban) Rid-A-Bug (Kenco) 0,0-diethyl-0-(3,5,6-trichloro-2-
pyridy!l) phosphorothioate
trichlorfon Trichlorfor Puor On dimethyl trichlorohydroxyethyl
(Hess and Clark) phosphonate
HOUSEHOLD USE
(Low Toxicity)
malathion Ortho Malathion.50. . dimethyl-S-(1,2-bis-carboethoxy) 60.0

Insect Spray ethyl phosphorodithioate
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COMMON NAME PRODUCT EXAMPLE

ESTIMATED
FATAL ORAL
DOSE (gm/70 kg)

CHEMICAL NAME

diazinon

Security Fire Antller diethyl-0-(2-isopropyl-6-methyl-4-

25.0

(Woolfolk) pyrimidyl) phosphorothioate
vapona (dichlorvous, Shell No-Pest Strip  0,0-dimethyl-0-2,2-dichloroviny)
DDVP) h phosphate
Pathophysiology M74 acetylcholine anminluifiasnnfwaas

'lumﬁﬁﬂ'ﬁ cholinesterase % 2 aliafe
. . X 4
Cholinesterase (W30 true cholinesterase) nuldlwiaida
voalseamuasilafonuas 489 uss Pseudocholines-
terase wult @uuAzsWARY, dudau Wale uay
. A .
cholinesterase (T3ilu carboxylic esterase) 1{u
o« ed . . .
WBusuinase acetylcholine 1w acetic acid uac
. P o ¥ o
choline TIQNLVLIAL organophosphate Tasmi3say
. A . . Q' &
289 phosphate radicals i active site U8 UBUTLY 1 Tuna
. L Y
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a v P I ’ . .
usshTsuuUssamnauiefadani (myneural junctions)
o ¥ a - a
fmuNIANE AU AY DY organophosphate 3973
9728y cholinesterase (True) hwdlaiiaauas annin
330 (pseudo) cholinesterase’ ludintes

organophosphate aauuInazdnanTzdu uddalyeziing
fufmIaiinsuniamstronaana choiinergic syn-
apses da32aka

1. The central-nervous system

2. parasympathatic nerve endings and a few
sympathetic nerve endings, 7% daumﬁ"a (sweat
glands) 989 (muscarinic effects)

3. The somatic nerves and the ganglionic syn-
apses of autonomic synapses (nicotinic effects)

FuamIfiiannfive organophosphate
(ﬁﬁammwgfm'mﬂﬁ:msé’mﬁmmmnmwﬁmae
acetylcholine) SN TIUTAIN 2

Table 2. Clinical effects of Organophosphate poisoning (acctylcholine exess).@

Anatomic site of action

Muscarinic Effects
Sweat glands
pupils
lacrimal glands
Salivary glands
bronchial tree
gastrointestinal
cardiovascular
Ciliary body
Bladder

Nicotinic effect
striated muscle

Psysiologic effects

sweating

constricted pupils

lacrimation

excessive salivation

wheezing

cramps, vomiting, diarrhea, tenesmus
bradycardia, fall in B.P.

blurred vision

urinary incontinence

fasciculations, cramps,
weakness, twitching,
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Table 2. (Continued.)

Sympathetic ganglia
Central Nervous system Effects

YNANIU IV

paralysis, respiratory
embarrassment, cyanosis, arrest
tachycardia, elevate B.P.
Anxiety, restlessness,

ataxia, convulsions,

insomnia, coma, absent
reflexes, Cheyne-Strokes
respirations, respitory

and circulation collapes
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5. Cholinesterase level luiaiiaauadazsie
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UWIN 2 mg LUTWREN WS 2 mg NN 15 Wl s

X & e e o [
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Table 3. COMMON NONORGANOPHOSPHATE INSECTICIDES('?

YNAINIANNAS

HUMAN EFFECTS

GROUP CHEMICAL TRADE NAME TOXICITY INSECT USE
Botanicals pyrethrins Hot Shot Products Low Household Reversible
Carbamates Carbamates Baygon, Sevin Moderate Fruits, nuts, Reversible choline-
' vegetables, sterase inhibitor

forests, ranges

Organochlorine lindane Isotox Moderate  Cotton Interferes with
Insecticides  toxaphene Toxakil Moderate  Ticks, mites axonal transmission
chlordane ChlordTne Moderate  Field insects of nerve impulses
dieldrin Diedrite Moderate »
aldrin Aldite Moderate »
endrin Hexadrin High ”
Inorganic arsenic
trioxide Extreme Ants* Inhibits sulfhydryl
Chemicals-  arsine (gas) Extreme enzymes, interferes
Example: Paris green Extreme with cellular oxidation
Arsenic (copper
acetoarsenite)
* Used now mainly as herbicide
Table 4. The Carbamate insecticides. !>
Trade Name Chemical Name
Temic aldicarb
Matacil amniocarb
Vydate oxamyl
Isolan isolan
Furadan carbofuran
Lannate methomyl
Zectran mexacarmate
Baygon propoxur
Sevin carbaryl
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3 . 4
i 35 aium 1
UNNIAY 2534

uONINIL  carbamate FaugIzuulizem
gawmnsléties FavinlililianmImalszam 1w ma
mn

n137a32éu cholinesterase Mwiafaauaua:
ﬁﬂmﬁawmﬁ‘léﬁuﬁumn carbamate e l¥lums
Ffadnlinldon wn'\:nﬁ’vmaotﬁwﬁbﬁﬁ‘i:g’s:ﬁu
Unfsa udlemavesewlddasingay

fn3Ane33t carbamate laslawns aldicarb
ludamessuacluau wuhdmiwdenninialudu
fnuasneld(®1) §au Fiore lemassdluen oz
Immune function

Organochlorine Insecticide('>'°)
' . aly & o -l
g1%IUNRININ organochlorine NlFulusda
unsfuaniu fleayWuivad chlorinated ethane 1oun
. g a
DDT (dichlorophenothane) wen3nu U chlordane,
aldrin, dieldrin, heptachlor, endrin w8t hydrocarbons
9
- JVw & 8 ]
chlorophenothane \u DDT fif¥nfuanaudd
= 1 J‘ -~ -~ Qo
1942 Hugnsiunasndyseininmwuaziiangn 15
wnnaneasnIsuuaz lasanmsnmstdsanuunanie
o J Soml ‘: o~ a ar - ¥
Wusrsnscanelentuindu ludu ussdazanudunid
usneazvemuks sxgneedulationun dry powder
- [ YRR ‘o) o ° )
waqnqa-ﬁumﬂemu a:‘lﬂagm«naé‘lwu URZAUMILY
dewy & o a ° wat o
filluinngafasues v l¥tenmItn
doulull 1970 wuill organochlorine 8 6
A A ‘ 3
afnceyldlwiiaiiavesnu fe DDT, heptachlor,
aldrin use dildrin, DDD W8 BHC.
Wl 1972 sonuuniTuvirfvesaniy ne
) ° v - < - A -~
i ilkiAauziTalumy (mice & rat) MifanEs
Ussian chlordane & MU3nauwey  heptachlor
sz 10% 39 wlE DDT uszanidabu 9 an
PR
™ . P
ﬂaquuﬁmﬂi’mms:mn lindane Tuilwu
. . o £
gamma isomer U84 benzene hexachloride nugnsTu
usini1 DDT(®) fimen19n13fd1 Knell, Isotox,
, d .
gammex suspension, Benesan g lmdussiuuag
1 A L] o L [ 3
Tusuldaen sauminanifluaulsd mivFnsumus:

nsNuUNY 49

- 9/ ) .3 e ¥ o Qv »
fa dldlussozpnnduisniildifeeinnitn ualu
ol ol ot - Y v A o
nydndmIscauenacien 9 awldasionmsduau 9
N at o« & o o e W &
(dizzy) usswuan@luiige auldlnestwiriindaniie
ns:qnﬁ’u (Twiching, tremor) »30 11 (paresthesias)
WRZB NI ﬁﬁ;uusomaa:ﬁmmrﬁ'n ua:fs’n‘hjﬂqﬂ
° @ . . ¥
(Status) vldaoann respiratory failure 1§ wen
3 . .
IINUNUIE  Agranulocytosis  URE@HAIN  aplastic
anemia(13+15:16)
¥ WTnseue nsussaae  support
[ A . 1 -
wandn®uInT1T oil lainaziflunnasaun (cathartics)
wiamamenuszaamsfimingmy tesnnazdie
Tun13gadinuesndravios activated charcoal uazlinin
sodium sulifate.
thilermatnuszuusslily valium, pheno-
- z 1] 1 A Qr
barbitone vislwAnuazludlng udnmassziasds imwanz
. o v a ¥ '
valium mwzmlmnaquamuhh WRTAITLE
endotracheal tube VmMiApIMWIAITIY epinephrine
W31t Gosselin{'®  310UuIHavE9 organochlorine
8193 WiAn myocardium irritability u8s Ventricular
. . . -
arrythmias 16 39314 epinephrine www1zluanend
. 1 x 1 .
cardiopulmonary arrest (YNUW §U Dopamine 15lu
dA- - ; v‘o’ ¥ ..:Z
ns@ndanuduai laomitudremsludau
wamarien)fiiins m3asram DDA u
Jaa'n: (bis (p-chlorophenyl) acetic acid) wdwuen
unsduiuRmaounsiul1518) uge Hyperlipo protiene-
. a - & . X
mia wwulaluaunlasuny DDT us lindane 38
$3(15-16) nq3@329WY organochlorine 3:lifiaduin
- - [ . -l : ‘I
AMBUUNAU NI organochlorine cdirzanlwiiaiie
28ITWNE
} A . o A Vi ]
NIAUIAUURZ  organochlorine #dwliiinade
, ¢ ¥ .
cholinesterse Maluiiaiaauasuazlininnias1316) 34
LumninunaTidassiineniMRadelse
a1 ¥ v v  a -a o
amufinsranuiaineiu gueuian e
1 JA - ¥ s 3 : ] = 9
grsiunasntioulsiu da'lui scnanfslsaunindau
J J Q- - - - . - -
awu'ldenluauldnlésuReann cholinergic inhibitors
dau 2 §2 fe organophosphate UR: carbamate ('lu
P
apun 2)



¢
50 thzun yaaoe

Y a
AR ]

1. Vale JA, Scott GW. Organophosphorus poisoning.
Guy’s Hospital Rep 1974; 123(1) : 13-25

2. Namba T, Nolte CT, Jackrel J. Grob D. Poisoning
due to organophosphate insecticides : acute and
chronic manifestation. Am J Med 1971 Apr;
50(4) : 47592

3. Klaassen CD. Non metallic environmental toxicants
: air pollutants, solvents, and vapour and
pesticides. In : Gilman AG, Goodman S, Gilman
A, eds. Goodman and Gilman’s the Pharmaco-
logical Basis of Therapeutics. 6™ ed. New York
: McMillan Publishing, 1980. 1647-51

4. Haddad LLM. The organophosphate insecticides. In
: Haddad LM, Winchester JF, eds. Clinical
Management of Poisoning and Drug Overdose.
Philadelphia : W.B. Saunders, 1983. 704-40

5. lJiang NS, Fairbanks VF, Hay ID. Pesticide poisoning
succinylcholine - induced apnea and pseu-
docholinesterases. Mayo Clin Proc Lab Med
1986; 61 : 750-5

6. Organic phosphosus pesticides. In : Hayes WJ Jr.,
ed. Pesticides Studies in Man. Baltimore. :
Williams & Wilkins, 1982. 284-435

7. Davies JE, Barquet A, Freed VH, Haque R, Morgad
C, Sonneborn RE, Vaclavek C. Human pesticide
poisoning by a fat-soluble organophosphate
insecticide. Arch Environ Health 1975 Dec;
30(12) : 608-13

8. Fiore MC, Anderson HA, Hong R, Golubjatnikov
R, Seiser JE, Nordstorm D, Hanrahan L., Belluck
D. Chronic exposure to aldicarb-contaminated
groundwater and human immune function.
Environ Res 1986 Dec; 41(2) : 633-45

9. Risher JF, Mink FL, Stara JF. The toxicologic effects
of the carbamate insecticide aldicarb in mammals
: areview. Environ Health Perspect 1987 Jun;
72 : 267-81

10. Goes EA, Savage EP, Gibbons G, Aaronson M, Ford
SA, Wheeler HW. Suspected foodborne
carbamate pesticide intoxications associated with

ingestion of hydroponic cucumbers. Am J .

Epidemiol 1980 Feb; 111(2) : 254-60

11. Suspected carbamate intoxications - Nebraska Morbid
Mortal Weekly Report. MMWR 1979 Mar 30;
28(12) : 1334

12. Baron RL, Casterline JL Jr., Fitzhugh OG. Speci-
ficity of carbamate - induced esterase inhibition
in mice. Toxic Appl Pharmacol 1964 Jul; 6 :
402-10

14.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

.DDT. In :

i]")ﬂ»lﬂﬁ\‘lll'l'liﬂ'i

. Haddad LM. The carbamate, organochlorine, and

botanical insecticides; insect repellents. In :
Haddad LM, Winchester JF, eds. Clinical
Management of Poisoning and Drug Overdose.
Philadelphia : W.B. Saunders, 1983. 711-6

Tilson HA, Mactutus CF. Chlordecone neurotoxicity
: a brief overview. Neurotoxicology (Park Forest
IL) 1982 Oct; 3(2) : 1-8

Gosselin RE, Hodge HC, Smith RP,
Gleason MN. Clinical Toxicology of Commer-
cial Products : Acute Poisoning. 4 ed.
Baltimore : Williams & Wilkins, 1982. 116-24

Lindane. In : Gosselin RE, Hodge HC, Smith RP,
Gleason MN. Clinical Toxicology of Commer-
cial Products : Acue poisoning. 4 ed. Balti-
more : Williams & Silkin, 1982. 202-3

Samantray SK. Organophosphate poisoning and
remission of diabetes. Med J Aust 1978 Apr 22;
1(8) : 443

Permutt MA, Keller D, Satiago J. Cholinergic
blockade in reactive hypoglycemia. Diabetes
1977 Feb; 26(2) : 121-7

Fisher JR. Guillian-Barre’ syndrome following
organophosphate poinsoning. JAMA 1977 Oct
31; 238(18) : 1950-1

Mishra VN, Raman PG, Guillian-Barre’ syndrome
as a sequale of organophosphorus poinsoning.
J Assoc Physicians India 1988 May; 36(5) : 347

Gadoth N, Fisher A. Late onset of neuromuscular
block in organophosphate poisoning. Ann Intern
Med 1978 May; 88(5) : 654-5

Dressel TD, Goodale RL Jr., Arneson MA, Borner
BA. Pancreatitis as a complication of an-
ticholinesterase insecticide intoxication. Ann
Surg 1979 Feb; 189(2) : 199-204

Dagli AJ, Shaikh WA. Pancreatic involvement in
malathion-anticholinesterase insecticide intoxica-
tion : a study of 75 cases. Br J Clin Pract 1983
Jul-Aug; 37(7-8) : 270-2

March WH, Vuko GA, Corradi EC. Acute pancreati
tis after cutancous exposure to an organ-
sphosphate insecticide. Am J Gastroenterol 1988
Oct; 83(10) : 1158-60

Moore PG. James OF. Acute pancreatitis induced by
organophosphate poisoning. Postgrad Med J
1981 Oct; 57 : 660-2

Dressel TD, Goodale RL Jr, Zweber B, Borner JW.
The effect of atropine and duct decompression
on the evulatin of Diazinon-induced acute canine



4 v '
iM 35 sum 1 nshuyaq 51

UNNNY 2584
pancreatitis. Ann Surg 1982 Apr; 195@4) : terol 1981; 16(3) : 341-52
424-34 29. Valenzuela JE, Lamers CB, Modlin IM, Walsh JH.
27. Singer MV, Solomon TE, Grossman MI. Effect of Cholinergic component in the human pancreatic
atropine on secretion from intact and transplanted secretory response to intraintestinal oleate. Gut
pancreas in dog. Am J Physiol 1980 Jan; 238(1) 1983 Sep; 24(9) : 807-11
: G18-G22 30. Valenzuela JE, Weiner K, Saad C. Cholinergic
28. Schmidt DN, Sarles S, Biedzinski TM, Devaux MA. stimulation of human pancreatic secretion. Dig
Cholinergic secretory and inhititory mechanisms Dis Sci 1986 Jun; 31(6) : 615-9

in canine pancreatic secretion. Scand J Gastroen-





