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ABSTRACT

The struggle against the agricultural devastating isincreased in few last
years and many products are created to kill the harmful insects and bug,
without controlling their effect on ecosystem and non-target animals.

In present work, we try to investigate the effects of the Diflubenzuron
(DFB), which is an Insect growth Regulator (IGR) on biochemical and
embryonic development of hen’s eggs as a non-target for this pesticide.
The pesticide is tested in ovo by injection in the egg air cell of three
concentrations in strictly controlled conditions, to show the impact on
some biochemical parameters.

The treatment with 1, 10 and 20pug/egg of the pesticide induced some
blood parameters perturbations, especially in 10 and 20ug according to
the controls.

The 20ug concentration induces the blood serum proteins decreasing,
increasing of triglycerides, decreasing of cholesterol and increasing of
Alanine amino transferase (GPT) and GOT. Thisconcentration induced a
great level of embryonic mortality. The 01 and 10pug concentrations perturb
(increase/decrease these parameters).
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INTRODUCTION

Thestruggleagaing theagricultura ravagersisin-
creased infew last years; many products are appeared
tokill theharmful insects, without wecontrol their ef-
fectson ecosystem and non-target animals. Pesticides
and other Persistent organic pollutants (POPs) harm
human hedlth and the environment. POPsare produced
and rel eased to the environment predominantly because
of human activity. They arelonglasting and can travel

great distanceson air and water currents. Some POPs
are produced for use as pesticides, some for use as
industria chemicals, and others as unwanted by prod-
uctsof combustion or chemica processesthat takeplace
inthepresence of chlorine compounds®. Today, POPs
arewidely present as contaminantsin the environment
and food in al regions of theworld. Humans every-
where carry a POPs body burden that contributesto
disease and health problems“.

Free-range chicken eggs collected in Vikuge vil-
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lage and its surroundings 56 km northeast of Dar Es-
Sdaam City showed devated level sof dioxinsand high
levelsof hexachlorobenzene(HCB). HCB levelswere
2-fold higher thanthenewly proposad limit for HCB asa
pesticideresdueandwerevery dosetotheexisting limit
for thischemical ineggs. Dioxinleve sexceeded back-
groundlevelsby dmost 2.5-fold and weredightly higher
than the European Union (EU) dioxinlimit for eggg®.
Insect growth regul ators are substances destined
for killing pestsand bugs*¥, they act on chitinsynthesis
causinganinhibitionof insect moulting™, dsothey have
an undesirable effects on non-target organisms, by ac-
cumulation and magnificationin food chaini214,
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TheDiflubenzuron or Dimilin (1-chlorophenyl)-3-
(2,6-difluorobenzoyl) urea) isapesticide of third gen-
erationto largespectre, itisused mainly inagriculture:
forests, cered cultures, itisthemore used between the
Benzoylphenyl uress. It isconsidered like apoison of
contact andingestion; itinhibitsthe synthesisof thechitin
and interfereswith theformation of the cuticle (exosk-
eleton), probably by the inhibition of the N-
acétylglucosamine incorporation in the chitin. Itis shown
that the Diflubenzuron could modify the metabolism of
the moulting hormones*”, trand ated by cuticledefor-
mation; Figure 1 showsthemetabolism of DFB inani-
mals.
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Figurel1: Animal metabolism of DFB (FAO/WHO, 1982b)

So, for these reasons, we hypothesisthat DFB may
enter in eggsby adsorption or feeding of hensand causes
aperturbation inembryonic devel opment, these effects
may be extrapolated and transferred to human being
by chainfood.
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MATERIALSAND METHODS

Cultureand treatment
Thefertilized 50 eggs (55-60g) werecollected and
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numerated. The concentrations(1ug, 10ug and 20pug/
Sul acetone/ egg) of Diflubenzuronwereinjectedinair
cdl of eggswith sterile syringe (because of insolubility
of Diflubenzuroninwater), in sterilized conditions. The
control wasreceived only acetone. The 10 control eggs
and 10 of each treatment (n=10) wereincubated in 38°C
and 65% of relativehumidity inartificia incubator.

Weight mobility of eggswasfollowed every day,
and the devel opment stage by candling of eggs (to esti-
matemortdity).

After eggshatching, the new chickswere sacrificed
and theblood iscollected for biochemica analysisus-
ing atechnikon autoana yser, and the skull ismeasured
using adidegage (9.1mm graduation). After opening
up, al the body cavitieswereinspected in situ. The
liver and heart were removed to determinate their
welghtsusing precision baance.

All theexperimentswererepested tentimesor more,
and the results were expressed as mean and standard
deviation (SD) vaues. WeuseMinitab 16.1 softwareto
makesimpletwo-way ANOVA and thetest of Dunnett
for compari son between the control and treated eggs.

RESULTSAND DISCUSSION

Theimpact of Diflubenzuron on mortality level

Results in the TABLE 1 show the impact of
Diflubenzuron on embryoniclethality; it observesthat
at 20pg/egg the mortality is about 50%. Thispercent-
ageisdecreased a 10ug/egg to 20%. The 1pg/egg seems
do not influencethe embryonic mortality.

TABLE 1: Impact of Diflubenzuron on embryonic mortality
level.

1-7 8-12 13-17 18-21

Group n nfl Day Day Day Day Total
Control 10 1 - - - - - 1/10
Acetone- 0 - - 1 1/10
control
DFB 1pg/egg 10 - - - 1 1/10
DFB
10ng/egg** 10 1 - - 1 - 1 3/10
DFB
20ug/eggr** 10 - - 1 1 2 2 6/10

Control-acetone: acetone (5ul/egg); n: eggs number; n.f: not
fertilized; |: infection; DFB : Diflubenzuron; **: p<0.01; ***:
p<0.001.

Thehighleve of embryonic mortaity was caused

by theintervention in metabolic process, and enzymatic
inhibition asit will see after, theseisin concordance
with Rouabhi et a2, Resultswhere hefound anin-
creasing mortality of chickstreated by Flucycloxuron
dueby errorsintransformation of nutrimentscausinga
perturbationineggsweight kinetic. Also Soltani et all*8.
found abig mortality level of Tenebrio molitor treated
with growth regulators. Klitschikaet d'®. Reported that
thesetypesof pesticidesmight incorporatewith DNA
or RNA of cellscausing somemaformationsand mor-
tality of embryos.

Impact of flufenoxur on on blood serum biochemi-
cal parameters

Theeffect of Diflubenzuron onblood proteins, trig-
lycerides, cholesterol and Alanine aminotransferase
(GPT) leved isillustratedinFigure 1, 2, 3and 4.

Theeffect of Diflubenzuron onblood proteinsleve
inOday hatched chicksisillustrated in Figure 1. When-
ever, the concentrationsof Diflubenzuron reduced the
proteinleve sgnificantly, especidly at thehighest dose
wherethediminutionisabout 0.1 g/dL. Thisresultis
confirmed by Khabbeb et all”. whenthey foundasig-
nificant perturbation of proteinsand lipidlevelsin crus-
taceans. Thismay dueto themetabolism affects. Soltani
et al'. found also aperturbation in metabolismof T.
molitor treated by Benzoyl Phenyl ureas (BPUS).
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Figure?2: Impact of Diflubenzuron on blood proteinlevel in 0
day hatched chicks.

TheFigure3 showstheimpact of Diflubenzuronon
triglycerides level in neo-hatched chicks. Results
showed anincreasinglevd of triglyceride(TG) inchicks
treated with 10 and 20pg/egg of DFB (p<0.001), con-
trarily tothetreated with 1ug/egg where it shows a little
decrease of Triglycerides(TG) leve (p>0.05) dunnett
test show that thereisadifference between control and
treated with 10 and 20ug/egg.

Itisinteligiblethat the effect ontriglycerideslevel
dueto theimpact on general metabolismand on cells
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themselves. Indeed K habbeb et al”. found aperturba-
tionof lipidslevel and some other parameters. Thein-
creased leve of TG dueprobably tothe cellsgpoptosis,
because of the TG arethemain componentsof cell mem-
brand'219, The same caseto thecholesterol leve Figure
4, results showsadecrease of cholesterol level ineggs
treated with 10 and 20pg/egg of DFB (p<0.001), con-
trarily to eggstreated with 1ug/egg where it shows an
increased level (p<0.05). Theacetonedidn’t affect the
leve of cholesteral, because of the perturbation of me-
tabolismtheleve of cholesterol isdecreased. Inaddi-
tion, thedetoxification needs energy so the cholesterol
here may bethe spring for the process. All theseresults
areconfirmed and investigated by*219,
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Figure3: Impact of DFB ontriglyceridesleve in neo-hatched
chicks.
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Figure 4 : Effect of Diflubenzuron on cholesterol level in
neo-hatched chicks.

TheFigure5 showstheimpact of DFB onAlanine
Aminotransferase (GPT). Indeed, 01 and 10ug/egg of
DFB increasetheleve of enzyme, especidly at thelow-
est concentration (p<0.001). The highest concentra-
tion of DFB did not cause astatistical effect on GPT
level. Thisresultisexplainedif based onthedetoxifica
tion processand theenzymaticlevel. Indeed, thehigh
level of GPT means that the liver is affected™,
Mauchamp™®; Marbury and Grosby® showed that
BPUseffect thelevel of hormonesand enzymesof in-

sect by interfering with metabolism process. Thehigh
level of GPT trandated by the activity of liver (Site of
detoxification). Thereisanon-coupling phenomenon
for the highest concentration (20ug/egg)™*219.

18 P=<0.001
P

B Control
B Acetone-control

L] Thglegg

GPT level (UL)

= 10pglegg

o 20pglegg

Samples

Figure5: Effect of DFB on GPT level of neo hatched chicks
of Gallusdomesticus

Figure 6 showstheeffect of DFB at different con-
centrationson therate of GOT. We are seeing agen-
era disruption of GOT rate compared to controlses-
pecidly at low concentrationsof DFB (p <0.001) where
thereisanincreaseof thisfactor. Dunnett’s test showed
that the Treaties 1 and 10ig/egg are not identical to the
control and inthe concentrationsof 20ig/egg, DFB sig-
nificantly affect therate of GOT compared to the con-
trols. Thisresult can be explained by thefact that this
organistheprimary steof metabolism/ detoxification
and metabolic disturbance affects preferentialy on or-
gan and biochemical assays have confirmed that this
toxicity which is in agreement with the work of
Mauchamp et al™, Marbury and Grosby!® K hebbeb
et al”, Indeed, our resultsshowed asignificant increase
in GOT and GPT are biomarkersof liver injury, this
disturbanceof liver function isaccompanied by adose-
dependent decrease of proteinlevelsand general dis-
ruption of blood parameters.
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Figure6: Effect of DFB on GOT level of neo hatched chicks
of Gallusdomesticus.

Inconclusion, diflubenzuron hasatoxic effectson
embnryonic deviopment of chicks, theseresultsare

BioTechnology — mmm—

Hn Tudian Jounual



BTAIJ, 7(6) 2013

Rouabhi Rachid et al.

229

—————— FyLL PAPER

confirmed by severa workson protozoaof marineand
fresh water, earthworms and some insect predators,
theimpact isnow generalized for al ecosystem. Itisto
note that all trials confirm biotransformation and
biocaccumulaion throught thetrophic chain, anditisnec-
essary to estimate the hole metabolistsin non-target
organisms.
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