
IPdCort & hvbs. M. 6(2):37-53 AWE,

COMPARATTYI STTJDY ON THE EFFECT O]F OR.AL
ADMI}ilSTRATION OF SO}TE NSNCTICIDES ON

SERUM GLUCOSE, SOME LlPtDS, AND I\{ON-
PR.OTEIN NITROGEN CONSTITUENTS OF ilIABBIT.

By

Maged Yassin
Dept. of Bk*., Facrlty of Science.

klamic Univ. 4AZA-PALIESTINE

ABSTRACT

The present study was cortducted to investigate and compare the

intoxication effects of daily oral administration of l/10 !-D5gikg body wt.

of Tamaroru Parathion and Confidor for t0 days on wrumnon-protein
nitrogan constituents e.8- urea, uric acid and creatinine, glucose,

cholest€fol and triglycerides of rabbit. The daily oral administration of
any ofthe three insecticides for l0 days caused a general increase ofurea
concentration in rabbits blood serum compared to the control level. In
general, significant irrcrease of urea content was observed fhom the third

day of inoculation Insecticides administration also r,aised up the

concentrdion of uric acid and the highest serum contett of uric acid was

noticed in the torth day of insecticides treatment. However, creatinine

conterrt did not show any significant changes in response to thc

treetments by Tamaroq Parathion or Confidor during all the time

intervals studied.

Kcyvordr : Tamaro'q Par*hion" Confidor' sonrm non-prot€itt nirogcn
constituents - ure -uric acid - creatinine - glucose -

cholesterol - triglyceridc in blood serum of rabbits
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Ghrcor contfl0 of rabbits blood serum slx*ed diferent
flucar*iong in response to insecticides administration. &r the other
hand Parathion and Confidor, in general" showed significant increase in
s€ruttr cholest€rol conteil at the differenrt time intervals studied whereas
Tanuron produced significaat increase in s€rurn ctxllestrrrol level at the
fifth day of inoculation.

Triglycerides conteut of rabbits blood senrm respcnded
differently to ttre trcatmenB by the t$ted insecticides. ltt is pcssible to
sonctude that insecticides adminisration for l0 days, eveo at low doses
i.e. 1ll0 LDri/kg body wt., had harmful effeas on kidney, liver,
caitohydrate and I ipid metabolisms.

INTR,ODUCTION

Insecticides are rynthetic chanicals of potential trrxicity not only
ls insect pests but also to all animals including farmers working with
there insecticides. However, the use of insecticides is urnavoidablq in
fact $ is neces$ary in certain conditions to inerease agricultural
produoion Inseaicides ent€f, the body through drfferent irouts including
inhalatioq absorption via the skin, or ingestion of fcnd cr contaminated
water &ippman" 1987; Healrh & safety commission, lggg; British
Medical Associatiorq 1992 and Healrh & safety Execurive, t993) In
Gaea strip, tie most over populated area in the world arnd is one of the
areas suffering from rn8rry environmental contamirnnts!, farmers used
insdicid$ excessively and in an irresponsible way' (Abd Rabou & Al-
Agh4 1998). More $an 250 merric tons of formulated pesticides
(rnainly insecticides) are used annualy in tbe Gaza strip (safi, 1995).
This could rezult in a leakage of insecticides into underground wat€r
(u s. EPA, 1990) and therefore put the whole exposed pop.rlaion u a
rish particularly in the Gaza strip which depends torally on ground
water for lnrman

conzumption and the water quslrty is already poor (policy Research
krcorpordd 1992 and UNRWA 1993).
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Th€ present $udy dslc with ttr€e of th comrnon used

insecticides in the Gaza Strip which are TanarotL Paruhion ald
Confidor (Safi ei aJ. lS3 and Abd Rabou & Al-Agh4 l99B), aithougb

Parathior, is internationally banned. Tarnarsn and Parathioo€ are

synthetic organophosphorus insecticid$ whereas Confidor is a synthetic

chloronicotinyle insecticide.
Most org;anophosphorus insecticides including Tamaron ard

Farathion sx€rt their toxicity to target and non4arget species through

inhibition of acetylcholinesterase in nerve and muscle tissrw (El-Sebae

et al. l98l; Sheets et al 1997 aadMilesonetal. i998). 'lheresulting

persistence of acetylcholine in cholinergic synaps€s leads to rspetitive

stimulation of rmrscarinic and nicotinic recepton in targd tisrue,
produnng clinical sigrrs of cholinergic poisoning that are nranifested in

tremom and sven death (Meinzingeq 1993 aod &robic,hor\ 1996).

tlowever, the degree of toxicity variec with the type of organrophosphorus

i:rsecticide used {Abd El-Azt1 1999). On the other han4 tlonfidor is a

new insecticide with selective toxicity for insects over vsrt$rates and

has both muhiple agonist and antagoni* effects on the neuronal nicotinic

acetylcholine receptor-channels (Matsude el a/. 1998 and Nagataera/.

19e8).
Although extensive research has been carri€d out on the action of

different insmticides on tlre nervous system, little attenfion has been

paid to their biochemical effects on non-target organisms. JF{owever, the

bioctrernical effects of many pesticides were investigated. Matsurnura

(1995) noticed that the biochemical systons particularly affected by

some pesticides are lipoprotein lipases, glucosc transporter prottins,

carbohydrate m*abolism and insulin secrction. On the, other tran4

Rigon et aL 1994 found that Carbaryl significantty elavated blood
glucose levels in treated rats. Amrnonia and urea levels inr:reased in the

crabs exposed to the strblethal concertrationg of some pesticiide*

(Radhakishnaiah et al. 1995). In additiort, administration of Parathion to
rats at irrcreasing dosc level caused an increase in urea concentration

relative to controls but did not induce aherations in crentinine lwels
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(elilih€rmirn e, al. l99t). Sh rmntr f€eding ofFemvrlerueindogr
resnrhed in an increase of ssum cholesterol level (Parker et aI1984).

The aim of the present study is to evaluate an:l conpare thc
effects of oral administration of l/10 LD:o ofthethreerconunonused
insecticifu in the Gaza Strip, Tarnaroq Parathion au{ Confidor, on
serum giucose' sorne lipids and non-protein nitrogan ounstir.rerts e.g.
urra, uric acid and crwtinine of rabbit after 1,3,5 and l0 days. The
findings can theri be extrapolated to human beings to ass{:s the potortial
hazards in the human populations due to Tamarorq Parathion and

Confidor exposure.

MATERIALS AND il{ETHODS

!- Erem inrd Insccticide!:
Ttle examined insecticideg Tamaron (0,S Dimethyl

Phosphoramidothioatg,!{ethamidophos), Parathion (O,Odiethyl-O..(4-
nitrciph*nyl) phosphorothioate) and Confidor (l- { { 6+hftlro-3-pyridinyl

) merhy! )-N-nitro-Z- imidazoiidinimine, Imidacloprid) were produced by
Payer AG Chemical Company. They were obtained in tte form of a
comrnereial product from the local markets in sealed bottels.

ii- Erperimentel Animrlr:
A group of male rabbits (80C1000 B) were rnaintairud in tlre animal

house unds the ambient conditions. They were tbd o'n a commercial
balanced diet prepared specially for rabbits (590). The dir* and tab water
x'ere offiered and libitum all over the experirnental periotl" Rabbits were
dir"ided into four Soups of 24 rabbits eac[ o(cept fbr t]re contml goup
which was consisted of 8 rabbits. The first Soup ( corrtrol ) was force
fed with 3 rnl of distilled water,

orally, by means of a stomach tube. fire sccon4 third and fourth goupg
received orally 3 ml solution containing l/10 of the lprs (oral LD:o of
rat) of Tarnaron (2.1 mg/tg body wt./day), Par*hion (0 2 mg&g body
wt"lday) and confidor (45 mdkg body wt,/day) for l0 days, respectively.
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iiFBl.ood rarnpllng:
Six rabbits were taken randomly of each group aftar 1,3,5 and l0

days of administration. fu each sampling dxe, rabbits wae decapitated

and blood samples rryere coiiected directiy from jugular vein. Clear ssmm
sarnples were separatal by centrifugation at 1000 r.p.m.frrr 20 min and
then collected and stored in a deep &eeze at (-20 C ) for different
biochernical analysi s.

iv-Chemical enrlysis:
Serum samples were analyzed for glucose , riglycerirCes and total
cholesterol by the rnethods described by Trinda (1969), Fossati and
Prencipe (1982) ard Alleifl (1974),respectiveiy. Non-pr,otein nitrogen
constituents wEre deteranined by the methCIds of Macka:/ and Mackay
(1927) for urea, Fossati er al.. (1980) for uric acid ardBartelsand
Bohmer (1972\ for creatinine.

v- The statifticll rnalysis:
The statistical analysis for T- test was performed by using SPSS.

RESULTS .{-\D DISCUSSION

As indicsted in Tables 1,2 ond 3, daily oral administration of lll0 LDso
of Tamaro4 Parathion ard Confidor, respectively caurred a general
increase in urea concentration in the blood s€rum of treated rabbits
compared with the control level. In general, significant inq'ement of urea
cnntents were observed from the third day of the insecticides treatment
(Fig. l). Urea is the principal end product of protein

catabolisnt Enhanced protein catabolism and accelerated amino acid
deamination for gluconeogenesio is probably an accept&ble posnrlate to
interpret the elevated levels of urea Tlre elevated serum urea tevels
obscrved in the pres€nt study may be due to the destruction of red blood
cells drrring inoculation
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T&b (1) : Th* rfe$ sf t$e sr*l n€gffiinlsarati{rn c}f Tlliruersn {lll$
sf LSsl GB ssme +f tbe chrmiffi! esustitu*ete :.3f c'sibbito* s€r'rrel
n{ter 1"3-5 sud 1S deys $f sdwinisrr*tisra.

Irs erpemed as rreanJ $E
Sig$fuct rJiffererm et p < 0.05

A significant decrease in red blood ceil court {RBC) and
hernoglobin csr$ent (Hb) rvere dernonstrateC followi,ng daily oral
administration of 1/10 I-D:o of Tamaror\ Farathion or Ccn.liidor (Kerrit el
al. 1999), The prescnce of some toxic comp,ounds mirght rncrease blood
urea and decrease plasma protein f/arely, 1975 and Ashr:rur-, 1999). In
additiotl the elevation of blood urea is a good indicalor for kidney
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digeases" fu th€ otlrcr hed, an incr€ase in wea $ggested that animals

experiencd hernoconcentrdion due to a rnild dehydration (Guilhermino

et al.1D8).

Tabh (2) : Thc effcct of the orrl adninistration of Prnrthion (1/10
of L$so) oo somc of tbc chemicd corrtituentr of rarbbit'r scrum
eftcr lJ"S ud l0 deyr of rdminlctnti,on.
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In general uric acid content in rabbit's blood s€nrm increased ia
respons€ to the daily oral administration of Tamrron, Parathion and

Confidor (Tables 1,2 and 3).

Ttre highest serirm conentration of uric acid was obsmred in tlx
tmth day of the treaffnsnB by Tamaroq Parghion and Confidor, where

uric acid concentration in rabbits s&rum tre&ted by Tamrron, Parahion
and Confidor were 1.63, 1.69 and I .58 times greater, respectively, than
the contol level (Fig. l). Uric Acid is the end product of the catabolism
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of tiszue nrcleic acid" i.s" Frrim ard pynmidins ba$es metabolisnn

tWolf el al. 1972) in the present worh the serum uuic acid levels
exhibit€d signrficant incremenr in the inoculued rabbits for l0 days. T?rs
may be due to degradation of purines and pyrimidines or to an increase of
uric acid ievel by either overproduction or inability of excretion (wolf el
or1. \972).

Tahle {3} :: Tt* effl.ct of the orll admlnistrrtio$ of {]onfidor (l/10
sf LSso) sn som€ ef the cbernical constitucntr of rabbit'sserum
:*fter 1#$ and trS deys of adminlrtration

;til ralues expressed as mean + SEt Significant iliferences ai p < 0.05

Howorer, creatinine cont€nt did not show any overt changes in
re$ponse to the tredments by Tamaroq Paruhion ard Confidor (Tables
1,2 arrd 3), Thess findings are in agreement with th,u repoaed by
Guilhennino et al. {199E) for Parathion administration to rats.
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Ghrco.se conte{* of rabbits btod ssru$ resno*ded ditferently to
the rreefme$ts by th* iffied insmticides {ables 1,2 ancr -1}. {'an,aran ard
Parathic'n itlrc crrganophcxphonrus insei:sicid*) *aused a sig::ifieant

increase in glu*ose eontent of rabbits btcs'd s$lrrft ;,$ thr$ frrst dav':f
inoculation, vtse versa t$ ttl&t notieed b,1,, corfid*r ;it ihe same day.

Flowever" d the third day of the experime::t, giucose c$nt€rrts,-'f iahbitg
btCIod serum read*d wilh illi) l-Dso of Trnurorr. Pararfuicn,aai Conlldcr
rierrsased to 88, 74 and 8F/o, of the c{rrsrcl ievel iesi:ecti,,etl tFig. ?}.

Then Glucos€ eontert in treaied rabbits beganto inffea:le gledualiy to ne

liigher tlian the control level et the lenth iJav i:f the tr*atmenr
Insecticidm may drrectly or indirectty piay a specrfic rcie ilr ps$creattc

secrealion iMatzunrura, 1995), gluconeogensis pro{*ss" *.r:<1 glycogen
nnetabolisrn or glucose oxidation. lt rneans that tlrere wa.s & rilEf.rrbance in

carbohydrate rnetabolism of rabbits by rhe daily oral admrrustretion of
insecticides.

In generaf daily oral administration of l/10 [-Dso of Tamaror\
Parathion ard Confidor raised up cholesteroi conceirrtraii*n in blood
serum of reated rabbits compared to thc control ier,'si s{ ihe different
intervals of the experirnent (Tables l, 2 and 3). How'ev€r, Tsrnaron

showed a significant increase in serum eholesterol contsnt at the fifth day

oi administration wherea$ Parathion and Confidor pr<dueed significant
increase in s€rum cholestsol level dunng ell tlre time inteffals
investigated, Except for Pararhiorq cholesterol ccnte$t of rabbits blood
serum treated with Confidqr or Tsmaron declin+d, approxi:matety, to the
control levei at the tenth day of the experiment {fig. 2). Ttrc: increment in
cholesterol content agrd .'ryith that repsrt€d by Pari;er e;'a/. (1984) in
response to six month feding of Fenvalerate in dogs.

There was no specific trerd in the response of triglycendes
cor[eil in rabbie blood serum to the treatmenl by l/10 LDxl of Tarnaroq
Parathion and Confidor (Tables 1,2 and 3). Howe'rer, Tamaron
administration caused a significant increase in triglyceriries rcntent of,
rabbits blood serum at the differect intervalg of the expurimerfi. This
incrasmsnt was rnore obvi.ous at the first and third Ca3's of Tarnaron
tre&ment [Fig- 2]. On the dft€r ha:]4 Confidor alsa ;ausid an increase

in triglyceride conterrts in the s€run! of tremed rabbits c,tlnrpared to rhe
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conrcl level at the differ*nt sampling dates ercep at the tenth day (Table
3). Howorr, Farahion acred differerrtly comparetl to Tamaron" the
second orgnnophosphete ins*cticidq on triglyceride oorft€ilt of rabbits
blood serum (Table 2). Tr:igtyc€ddes content of rabbits bloqd ssrum w€re
71, 61, 139 *nd is4;ozo of tlre control lever !n response to the
adnninistration of Parathion for 1,3,5 ard r0 days reryectively€ig 2).
The changes observed in serurn uiglycerides and cholestaol contents, in
respons€ to the treatrnent by any of the tested insecticide{r, take ptacc in
the liver due to imbalance between thenorrnal ratesoflipid synthesis,
utilization and secretion (Glaser and Mager,lgTZ).

ln srmmary, the rezuhs of ttris work indicate ftat Tamaron,
Parathion and Confidor administratiorr indnrce signilircant alterations in
sorne biochemical parameters of rabbit's blood. This reflems th€ harmful
effwts of these insrcticides on kidney and liver functions as well as
carbohydrae and lipid metabolisms. Therefore, implrementation of
prirnary prevention prograrns in the Gaza strip is urgently needed. Such
programs would include training courses for farmers tc'improve their
safety and ecological awareness, provision of suitatrle and cheap
protective gear for farmss and monitoring of the health stahrs of workss
e)ryosed !o insecticides, In additiorL rnore effort$ mrNt be done for
freguent monitoring of ground

wat€r contamination with pesticides and for adoption of iintegrated pest
managemer$ (PM) program to reduce pesticide dependenc.,e.
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