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Over the past twenty-five yecrs & voluminous literature
ros sceunuloted in The field of pesticides, perticularly, the

orgarophosphorus(£2) ivsecticidss. The administration of
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in dstrinental hazardous effects, not

only on plants bub clsc on enimels. Alsc, enphesic has beexn

—~gsiduas of Ttheze irzgcticiles.

To elucidcte trhe high mammziicn toxicity and Tk

Lt+]

relatively lonj percistence of the orgonophospacrus insecti-
cides, inhibition o ~holirezte-ase enzyme cctivity in vivo

s pne measure ol the petenvizl towiciTy T sucn chericals.

The primory concsrln ox trhis work, & To throw some lights

[
ct

-~ 3 = LR = T h -1 -
~w the toxicity ¢ TWe OXSGLCPLOSTILLIUE LS

cticides,lyclan

and Phosvel, on nice. These ~:teriels have been wiiely used

all 25 creolincoTeroie enziTe LeTlvAty wele carried cut.
Deter—iv-oticn of oiclogsical GCOTAVITY of residues on clover
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II. General Review of Literature

Deterninetion of pesticide residues on plantss

Orgenophosphorpus pesticides, in general, are becomlng
ineressingly important for their comparatively persistence
on sprayed plants. Nunerous reports on deternination and
estination of insecticide residues have clready been
published in the respective @cjientific literature. Among
others, are studies conducted by Blunan(1964) who reported
thot the mean recoveries of Phosdrin residues in fruits and
vegetables ranged from 91.6% to 95.,9% when using the enzyme

jnhibition spectrophotometric procedure.
Leuck ot &lf(l969) reported that Phosvel, 1ts O—anclogue

were dinminished in whole corn plants or in the ears throughout
the sonpling periods. A year loter Leuck et al. stated that
residues of phosvel were determined %o be 0.84,1.73 and5.28
ppo ot the 42-dzy posttreactment sanpling period at the three
rates of applicoticn used.

On the other hond, Lindquist et 2l.(1965) found thab
Bidrin was quite persistence when applied &s 2 foliary
spray on cotton seedlings. Moreover, they stated that the
matericl rapidly peretroted excised leaves cnd cotyledons

of intzet plants,
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In 1966 , Show and others, stucdied the discppecronce of
Ridrin residuwes from alfzlfa, They found that when Bidrin
wcs administered on plants ot the rote of 0.5 lv/ccre, it
decrecsed from 43 to 0.19 ppn in 21 days on dried slfalfa,
On contrary, degradation declined from 46 to O.42 ppmjwhen

Bidrir wos applied zt 0.1 1b/cere on the green alfelfc.

Struble and McDonald(1l973) stated thot straw harvested
63 doys afber applicztion of Chlorpyrifos on whect plants
cortoeined only 0.003 ppn of ¥he perent cormpound. They

further stated that the oxygen anzlogue could not be detected.

L test conducted by Young and Bownan(l966) revealed thot
& linecr residue disappecrance of Gardond has been determdined.
In addition, they reported thot the initial deposits were

directly proportional to the rate of applications.

Westl ake et 2l. (1970} deterrined the residcucl activity
of Azodrin on and in Valencic oraonges and citrus pulp cattle
fosd prepored from the trected fruit. The rotes of spray
were 10 1b/ acre of the technicol grade Azodrin as a full
volure sproy and I 1b/ acre os o low volune spray. The
residue holf 1life (RL5O) for low volume Spray wos 13 diys
while that of the full veolume sproy was 16 doys with an
ipitizl deposit 10 ppm. Whereas that for the low volune

spray was about 4 ppn on & rind bosis.
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Toxicity of pesticides to momnels and insegtst

Toxtoeology of orgonophosphorus ineecticides hos
prompted extensive investigotions, beccuse of their esta-
Ylished value and their widespread use os agricultural

insecticides,

Rorzotell et 21.(1969) found thot extensive damnge to
the epitheliunm of cll organs hod resulted in cantharidin
poisoned rots. Also, they noticed injury to the cell
nembrone os early cos 5,10 and 15 ninutes after poison inje-
ction. However, no significont iifferences were observed in

phosprolipid and cholestrol contents.

At the sams year, when Boyd and Dobs fseding, male
clbino rots, nmonuron at the LDBO rote, noticed that the
outopsy hod revecled leocal irritated gastroenteritis ccco-
mpanied by degenerctive changes in the liver and kidneys,in
2ddition to o stress recction ocnd loss of weight with

significoant alterations in woter content of nost body organs.

Then rninety—eight pesticides ond two DDT metabolites
were odninistered, by either oral or dermzl routes, to
Sherrcn straoin aduls rots, Goilnes(1969) reported that the
pesticides showed grecter toxlcity to the animal by the
oral route, but oniy fenitrothion, merphos, mevinephos,

isolan ond omite were nore toxic by the dermal route.
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Toxicity and residual activity of insecticides were
carried out by Polles and Poyne (1970). They evalucted

seventesn insecticides on Cupculio caryce(Hor). Monocropophos

and corbofuran were the only compounds showing residual
cetivity, after one and five. 4ays. However, relative

toxicities of the insecticides were sinilar,

In 1971 , Shermen et 21, studied the comparative
toxicity of four hologenoted organgphosphorus insecticides
on chicks and Japaneese quail. They found no difference in
susceptibility between sexes of The quail. Except for the
hizher dose, 800 ppn, little inhibition of cholinesterase
activity was detectzd.

Studdies or Cholinesterase iphibitors:

Cholinestercses can be chorccterized by several medns,
of which, histochenical technigues can disclose the cells

or parts of cells in which the enzyne activity is localized,

Eolngtedt(1971) hos revieweld variocus colorimetric
nethods for the determinatin of cholinesteruase levels Dboth
in normnl a2nd porcthion~ poisoned persons. He 2lso Teviewed
ond discussed the correlotion between the histochenical

localization and the function of neuronal cholinesterases

In cddition, enzymotic methods for the deternination

of subnicrogran quantities cof organophosphote insecticides
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as well os studdes on cholinestercse inhibifion have besen

reported.

Jopes at 21.(1959) testing representatives of ezch of
thpree closses of pesticides on the acetyl cholinesterasse and
~liesterzse activity in ssrun, brain and liver nicrosomes of
rots fed on diets with various levels of casein found that
pcrothion inhibited 1iver and brain acetyleholin: esterase
to o greater extent ot the 0% casein level thoan ot the higher
levels. However, inhibition of brzin and serum aliesterase

py banol was negligible ot 2ll casein levels.

Karloge and Poulsen in Mcfarland and Lacy(1968) denonstra-
ted that ccube poisoning of chickens by parathion, given
or2lly , caused o decrezse in cholinestercse activity in the

broin to about 10% of the norn2l.
In 1973, Ehoo and Shernin corcluded that hologenated
orzonophosphoTrus pesticides used, wers slightly more btoxic

to Boettcherisca perc mint (Robine:n-Desvcidy), cfter

irjection than after topicel eapplication. In 24d8iticn, they
found thot head cholinestercse irhitition was more ropld
ond thot mexinun irhiblvion was also reached earlier by

the former than by the latier applicationme— . - -

The acute anticholinesterase toxicity in ducks and

Jopeneese qualil wos studied by Mcfarland ond Locy (1968).
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Both suzgested that the acute signs of parcthion toxiclity
vere directly related to the porasynpathoninitic effect of
s-crensed acetyleholine produced by the anticholinesterase

—etivity of the insccticide.

Nermpe(1971) stoted that the acute poisoning Y
srganophosphorus compounds in pon was due to blocking of
eholinergic tramspission as & result of acetylcholinesterasse
jatibition. The manifestation, neinly, involved the poris
syopathetic nerves, the neuromuscular junction and the
centrcl nerve synopses, bubt To 2 lesser extent ths cholinergic

syzpathetic nerves.

Tistoposhological changes in different organs of nommals as

-sfefted by pesticidest

For cn evaluction of the pesticide pathologlical potency
~»d histochenical changes, & geries of work was carried out
Yy nany investigators.

Aldridge ond Jornson(1971) reported that nony of the
srzanophospheorus pesticides produced a 50 colled™ dying-
buck! process in which the long cxons were nmostly affected.

The toxicity exhibited by one of organophosphorus
compounds has been elucidated as early as 1930;—£n'which

yeor , Soith ev ale ond Saith and Elvove (in Ezell and
Adkins,Jr.1971) hod reporved thot the organic phosphate

Central Library - Ain Shams University



TR e i weBet DT e U e

chenicnl, triorthocresyl phosphate (TOCRE) was able to induce
flzcid paralysis in the extrenities of nan, acconpanied by

cenyelination of peripheral nerves.

In 1953 , Barncs and Denz showed that severcl
organophosphorus aoterials, bis-ncnoisopropylanine fluorophosp--
hine oxide(nmipafox). diisopropyl fluorophosphonate (DEP)
cnd tri-orthocresyl phosphete (TOCP) were able to show
denyelination in the spinzl cord end peripherzl rerves of

the tested aninals.

Cavanagh 1964, demcnstrated the dopage of peripheral

rerve fibres and their endings as the . result of tri-O-
cresyl phosphate poisoning of cats, He further indiccted

thot  the danaoge wWos selective o large~dicnetver and long
Z1iores.

Deryelination s relered to it by Bzell ond Adxins,
Jrf(l971) 1g 3" o stobte in which the myelin shecth cround
tha no-ve fiber is 128t or destructed". They further
Civided this condition inteo two groups, prinixy and secondiry
denyslinstions. They reported that the f£irst condition
occurs before the nerve fiber is cifected, while the
lotter condition occurs cfter the fiber degenerates. They
further cepmonstrated, in an electron nmicroscope study the

induction of denyelin~tion in TOCP- trected moturs white
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leghorn chicken hers, They stated that daily loss of weight,
beginning within the second day after treatment followed by
otaxiza on the $welveth doy wos an end result of the dosages

given e

Qn the histological level, the same authars observed
splitting of the myelin lamellar unit as a first change sign
in the nyeldrn sheath siructure,

In 1974, Popeddnitrion et al,, reported o voarlety of
nuclear changes divectly correlated witkh the dose of toxin,
lypsin, admiristered on the nurine liver,
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III: Genercl Matericls and Methods

Two organophosphorus insecticides, Cyolcone containing
not less than 25.0% of 2-( diethoxyphosphinyliniro)l,3—
dithiplane and Phosvel having 30% cctive ingredient O-

(4~ brono=2,5- dichlorophenyl) O zethyl phenyl phosphong—
tioate, Were used irn the present jinvestigation + The former
insecticide 1is charocterized by its cbllity to penetrate

the leaves on which it is sprayed. in addition, it bhas & con-
poratively long residucl action.

However, Phosvel has also proved its activity ae a
fungicide as well os its broad spectrun to eontrol economica-

lly ipportant insect pests.

0 S,\ % bl
(c**o)-%‘-x:c/ CH, Pe 0 =7 Br
25 i \
¢ . CH OCH N o1
W A—p— Z %
Oyolona Phosvel

4. Colorinetric deterizinction of resticidest

Vorious technigues hod beern developec for the nicre
deterninotion of posticldes, speci-lly the orgonophosphorus
insecticides. At the present invectigotion, the nethod

reported by Getz and Watts(1l9o64) was cdopted. The bosis
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