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ABSTRACT

This study was designed to explore the toxic 2nd teratogenic effects of
chiorpyrifos (organophosphate  pesticide), carbofuran and methomy!
- {carbamate pesticides) and a mixture between chlorpyrifos and carbofuran on
the development of Japanese quail chick embryos. Treatment of chick
embryos was done by injeciing a single dose of tested compounds into the air
chamber of eggs on the 6™ day of incubation. The effect of sublethal doses of
chiorpyrifos, carbofuran and methomyl on quail egg-weight and their percent
loss during incubation was found not to be dose dependent, and subsequently
this parameter could not be used as a reliable teratogenic sign. Data
pertaining to impact of tested pesticides on embryo weight aund
embryotoxicity exhibited that, the effects of all tested insecticides on chick
embryo-weight are dose-dependent. Moreover, the current data also
emphasize thai the pbenomenon of embryotoxicity is not a reliable parameter
for teratogenicity. Concerning the teratogenic effects of the tested
insecticides, the results quite indicate that all tested compounds caused
significant abnormalities in chick embryo, and these effects are
concentration-dependant. However, the highest increase was observed in
carbofuran- and methomyl-treated eggs at 1/20 LDs (95, 100% of control,
respectively) followed by that exhibited by chlorpyrifos at the same doses
(85% of control). Notice that, the high concentration of both carbofuran and
methomyl (1/10 LDsg) caused complete embryo-toxicity at the early stage of
development. On the other hand, the teratogenic potential was less
pronounced for the dose, 1/60 LDsg. Perusal of the early mentioned results
clearly showed that, the teratogenic effects were found to be dose dependent.
Combination between chlorpyrifos and carbofuran caused 100%
malformation in chick embryo. Generally, the most pronounced
malformations are wing micromelia, Jeg hemimelia, deformed toe, clubfoot,
asymmetricai development of the spine, lordosis of the spine, wry neck,
shortened tibio-fibulae and toes, twisted finger, sparse down, reduced body
size and retardation of skeletal growth.
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INTRODUCTION

There is an increasing concern over the possible toxicological hazards
of wide spectrum of synthetic organic chemicals including industrial
pollutants, food additives, drugs, mineral fertilizers and pesticides. Because
of their ubiquity, persistence, presence and/or concentration in food chains
and toxicological properties; pesticides constitute 2 major group of potential
environmental hazards to mammalian species, which is attnibuted to their
possibie teratogenic, mutagenic, carcinogenic and endocrine disruption
effects (Hoppin et al., 2000; Millikan ef al,, 2000; Sarkar «f af,, 2000 and
Calle er al, 2002). Organcphosphates such as chlorpyrifos and the
carbamates carbofuran and methomy! have been demonstrated to have severe
effects on experimental animals (Kapian and Sherman, 1977; Pawar and
Katdarel984; Roy et al., 2005 and Tian ef al., 2005).

Chlorpyrifos is an extensively used insecticide in agricultural and
non-agricultural settings {Racke, 1993). It considered one of the most heavily
used organophorus insecticides in the U.S A, (EPA, 2008). While there have
been many studies and reviews of the toxicologic effectf of chlorpyrifos,
especially its neurotoxic effecis (ATSDR, 1997), s teratogenicity polential
had few studies.

Carbofuran was found to be the second highest among carbamats
pesticides responsible for avian mortality in the United States, causing d=aths
in 45 species (Fleishli ef al, 2004). In 1978 all methoinyl products were
classified as restricted use pesticides (EPA, 1998).

Based on the inercasing uses of pesticides which is charactenzed by
thetr high t'\x’ potesttial for non-target organisms, containing toxic
tmpilrities causing irreparsbie damage o human and environmental heaith
and the little available information about their é'eratogezaic effects, thus 1i
hecomes a musi 1o investigaie the possibility of thelr teratogenic polential,

The check embryo technique (Boewman, 1967) is a useful method to
study the action of 4 proximate teratogen, one that acts directly, without the
necessity of prior matabolic trausformation.

The current study atmed (o investigate the teratogenic effects of three
commoniy used insecticiges pamely chiorpyvifos, methomy! and carbofuran
as well as one mixture between carbofuran and chiorpyrifos on Japanese
quaiis chick embryos.
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MATERIALS AND METHODS
1. Chemicals:

Selected pesticides, organophosphorus, chlorpyrifos (0,0-diethyl-O-
(3,5,6-trichloro-2-pyridyl)-phosphorothioate) and carbamate pesticides
methomyl  (S-methyl  N-[(methylcarbamoyl)oxy]-thicacetimidate) and
carbofran  (2,3-ihydro-2,2-dimethyl  benzofuran-7-yl  methylcarbamate)
were obtained as analytical grade from the Environmental Protection Agency
(EPA), USA. Alizarin red S, cthanol, glycerin and benzylalcohol as well as
potassium hydroxide were obtained from Merck Co., Germany. '

1L Teratogenecity test:

The teratogenic effects of tested insecticides were evaluated by using
the chick embryo technique advised by Bowman, (1967). Fresh fertile
Japanese quail eggs of the average of 12.64: 2.83 g each were supplied from
the Experimental Station Farm, Departiment of Pouitry, Faculty of
Agriculture, Kafr Fl-Sheikh University. Eggs were kept vertical in a
thermostatically controlled incubator at a preset temperature of 38.5+0.2 °C
with 60-65% relative humidity until pesticidal administration.

The LDsq values of chlorpyrifos, carbofuran and methomyl (102.0, 5.0
and 15.40 mg/kg body weight respectively) were obtained from The Pesticide
Manuai, 1998. The effects of sublethal dosages (1/10, 1/20, 1/40 and 1/60
LiDsp) of tested pesticides as well as a mixture between 1/40 LDy carbofuran
and 1/40 LDso chlorpyrifos on egg-weight and percent loss of egg weight
during incubation were studied.

Twenty fresh fertile eggs were randomly selected for each sublethal
concentration of tested pesticides, and the same number was served as a
control group. Three groups were done for the control treatment, the first was
injected with saline, the second was hole only and the third was left as non-
treated eggs. Selected eggs were incubaied for six days and regularly candled
to make sure that every egg had a living embryo. The outer surface of the
egg's shell over air-sac (site of perforation) was cleaned using tincture iodine
5% in absolute ethanol. The tested compounds in saline were injected (100
) directly into the yolk through a sterilized proper needie, then the hole was
scaled with paraffin wax. The treated eggs were returned back to the
incubator to complete their incubation period and were examined on the 16™
days.

The treated eggs were weight at different intervals of incubation i.e. 7,
11, 14 and 16 days. Fach quail embryo was weighed and examined for
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gxternal malformations. On the 17" day the rest of the treated eggs were
expected to give rise to fully developed chicks. Those which are unable to
open the eggs are considered dead. Alizarin red S staining was used to detect
skeletal anomalies (Dowson, 1926). Quail embryo were processed for
Alizarin stain according to the methed of Staples and Schreli (1964).

RESULTS AND DISCUSSION
1. Effect on loss percentages of egg-weight:

The effects of sublethal doses of chlorpyrifos, methomyl, carbofuran
and a mixture of (carbofuran + chlorpyrifes) on quail egg-weight and their
percentages loss during incubation were studied and the data are presented in
Table (1). Tt is guite clear that all treatmenis including the control showed
positive increases in percentages loss of egg-weights throughout the
incubation period. The positive increases in percent losses of epg-weight
ranged between, 6.03-14.62, 5.23-14.74, 537-15.21, 5.03-9.43 and 7.46-
14.75% for chiorpyrifos, carbofuran, methomyl, chlorpyrifos-carboforan-
mixture and cooirol, respectively. The date also demonstrated that in spite of
the existence of some significant variations in loss percentages of egg-
weights through the incubation period, there is no positive correlation
between the average loss percentages of cgg-weight and insecticidal
concentration. In other words, the effects of tested pesticides on egg-weight
loss are not dosz dependent. These results are in coincidence with Salama et
al, (2008) and Hosmey et al, (2006) who staied that methamidophos
{organophosphorus pesticide) caused clevation in egg-weight losses ranged
from 9.96 to 12.64%. However, our tesults contradict with the previous
finding of El-Schae et al, (1992) who found that the average weight loss in
chick egg was inversely proportional with Uiz doses of cyvpermethrin, Loss of

egg weight of chick ambryo during incuhation is a natural phenomencn
resulted from the fact that the egg contents must svaporate at an established
rate of 11- 13 % of fresh weight (Shanaway, 1994), Accordingly. it could be
conciuded that loss percentages of egg-weighi is not a good parameter to rely
upoit for teratogenic evalvation,

Z. iffeet on embryo weight and emiryotoxicity:

Data peitaining to the impact of tested ingecticides on embryc weight
and embryotoxicity 4re shown m Tables (! and 2). Perusal of these resulis
clearly exhibited that the eifect of all tested pesticides on chick embryo-
weight are dose-dependent. Chlorpyrifos, for instance, caused reductions in
chick gmbry{\_ v.eight representing 16,67, 5395, 6930 and 5899% as
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compared to the control after being injected by 0.023, 0.034, 0.067 and 0.133
mg/egg, respectively. The same trend of results occurred with both
carbofuran and methomy! (Table 2). but with difterent percent reductions of
embryo-weight (Table 2).

Tabie (1): Average egg-weight (gm) and loss percentage of egg-weights after being
injected op the sixth day of incubation with chiorpyrifos, methomyl,
carbofuran and.a mixwre of {chiorpyrifos+carbofuran).

Average of egg-weights during | Average % loss of egg-weight

Doses incubation relative to fresh weight
Pesticides mg'kg Days of incubation Days of incubation
i} 7 1] 14 16 7 11 14 16

1.78 13,26 ) 12,43 | 1236 | 1168 | 1140 | 6.93 747 | 12.57 | 14.62 |
Chlerpyrifos | 2,35 1328 | 1229 11199 {1172 | 1153 | 742 | 973 | 11.75 | 13.21
5.10 1557 | 1238 | 12,03 | 1133 | 11.76 | 603 | 8.68 | 947 | 10.72
16.20 13.07 11222 | 12,00 ] 1177 1 11,55 | 6.50 | 815 | 991 | 11.64
0.083 1295 ] 12.06 | 11.84 | 1181 | 1164 | 690 [ B.60 [ 878 | 10.15
Carbofuran | 0.125 1285 1 1206 | 11.80 | 1147 | 1139} 615 | 8.14 | 19.72 { 1135
0.250 1268 | 11.49 | 11.24 1 10,99 | 1082 | 9.38 | 1142 | 1339 | 14.74
0.500 1251 J 15,85 | 1165 ] 11,53 | 1136 | 523 | 687 ' 786 | 9.18
0257 1234 } 1367 | 1142 | 11.18 | 10.88 | 5.37 | 7.45 | 9.35 | 11.82 |
Methomyl 0.385 1213 1 11,30 | 10.65 1 1042 | 10.28 | 684 | 12,15 | 1407 | 1521
0.770 1190 | 10.64 | 10,60 ; 1044 | 10.24 | 10.65 | 1096 | 12.31 | 1).56
1.540 11.68 § 16.93 | 16,72 | 1057 | 10.31 | 6.40 { 826 | 949 | 13.47
Ca+Ch* 0.125+2.55 | 14.32 1 31360 | 1341 | 1324 | 1297 { 503 | 634 | 7.5 | 9.43
Control Caontrol 12.06 | 1624 | 106,12 | 9.7¢ | 943 § 746 | 856 | 12.30 [ 1475
*Ca = Carbofuran , Ch = Chlorpyrifos

Generally, the highest increase in the percent reduction of chick
embryo weight was observed in methomyl-treated eggs at 1/10 LDsg (74.78%
of control) followed by chlorpyrifos and carbofuran at the same dose (69.30
and 57.02% of controi, respectively). The effects were less pronounced for
the dose, 1/60 LDsy. towever, the highest increase in the mortality
percentages was observed in methomyl -treated eggs at 1/10 LDsg and 1/20
LDy (160 and 100 % of control, respectively) followed by that exhibited by
carbofuran and chlorpyrifos at the same doses (100, 100 and 90, 85% of
control, respectively). The effect was less powertul at a concentration of 1/60
LDsy. With regards to the effect of combination between chlorpyrifos and
carbofuran on embryo weight the data presented in Table (2), showed that
embryo weight decreased significantly (52.85% of control).

The obtained results are in accordance with those found by (Pawar
and Katdare, 1984) who stated that carbefuran retarded growth in frog
embryos. Furthermore, Cummings ef al., (1992) administered rats by methyl
benzimidazolecarbamate (MBC) at 0, 100, 200, 400, or 600 mg/kg/day
during days 1-8 of pregnancy and killed on day 11 or day 20 of gestation.
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Evidence of developmental delay was apparent on day 11 at all doses, and
fetal weight was reduced by day 20. MBC exposure during the first week of
pregnancy was shown to be embryotoxic, resulting in embryonic death,
growth retardation. Carbadox (growth-promoting and antibacterial agent that
has been used in veterinary practice) was administered by gavage once daily
to pregnant rats at doses of 0 (control), 19, 25, 50 or 100 mg/kg on days 8
through 135 of pregnancy. There was a dose-related decrease in fetal body
weights which was statistically significant at 25 mg/kg and above
{Yoshimura, 2602}

Table (2): Effects of tested pesticides on weight, toxicity and malformation of
Japanese quail chick embryo

Pesticides Doses* Chick N i“m-h#-ﬁ
embryo Nermai DGead | Malformed
weighf embryo | embryo | embryo |

i m /kg_" ___g/_gg_ %Ii No.] % | No. | % | Na. T{[_o
;_‘_’_’V__H‘__, - I N A I 0 @ 13 | 65
R _; - 2 161 6 | 0§ 18 ) 90 |
v o e [ e o L1 s
e 1T 185 1250 0 ) 0 18 |75 |
025 ) 0003 (338 NP 9 te a5 a9 les
| o500 (-0063_1.96 §7.02 9__9: 20 | 1o U__L__!?_jf
 tethomgy L 0N 399 /146 | L |y (s 2 (e
S A P T T R
; me -i_)i(ff} 1343 7153.73 P;‘J{ o | o ! o 20 | 100
atCh 6125 0. 215 | 52.85 5 ¢ 2

i— Coutrel : -Ez‘gnzﬁa? = M: ;6 ;E;)__Z{i}g 0 | d‘ : éﬂn:j{owl
L ! i 1100, 0 Lo ]| o | o]

Ca= {‘.arbofuran, Ch= hiorpvnfus,* Each treatment inciudes 20 fertile eggs

Conceming the embryo-toxic eficct of tested insecticides, it is very
mportant to distinguish beiween embryo-mortality resulted from the toxic
action of tested compounds and those resulted from the teratogenic action
which occurred in a vital target(s).
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Since, the injection of tested insecticides was done on the sixth day of
incubation; thus, we removed gently the shell of untreated eggs after 6 days
of incubation to get the 6-day normal embryo free from the yolk to figure out
the normal external developmental stage of the Japanese quail embryo. The
embryo is inside a fluid filled sac called the amnion (fig. 1-A). This embryo
was taken as a standard for comparison between the embryos, which died
from the toxic action of the insecticides, and those died from teratogenic
action. Notice the wing 1s beginning to form, while the legs are only very
small buds (Fig. 1-B). Accordingly a comparative qualitative study of the
emberyotoxic and teratogenic activities of the tested insecticides was done.
Embrycs died at a very early stage of developments similar to those embryos
in Fig. (2a) which are considered dead and the death resulted from the toxic
action of the tested compounds (embryotoxicity), while those died after
developing some deformed organ(s) are considered dead but the death
resulted from the ieratogenic action, which occurred at vital target(s).
Accordingly, the data presented in Table (2) revealed that, apart from the
highest concentrations of both carbamates, no single case of embryo-toxicity
was observed. However, these results were expected since all tested
concentrations are sublethal and ranged beiween 1/60 to 1/10 of the LDsg. On
the other hand, the highest concentration of both carbofuran and methomyl
resulted in compleie mortality of the embryos at early stage of developments.
This might be due tc the high sensitivity of Japanese quail embryos at their
early stage of development and/or the lack of biodegradation mechanisms
towards both insecticides leading to long persistence of the foxic parent
compound for each insecticide.

i B

Fig (1) Normal Japanese quail chick embryo after six bays of incubation:
(A) The embryo is inside a fluid filled sac called the amnion
(B) Normal Japanese quail chick embryo afier 6 day of incubation
remove from the yolk. Notice the wing is beginning to form, while the
legs are orly very small buds.
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The data also showed that, there is no correlation between
embryotoxicity and teratogenecity, Based on LDy values, carbofuran is
considered the highest toxic compound (5 mg/kg b.w), followed by
methomyl (15.4 mg/kg b.w), while chloropyrifos as considered the least toxic
compound in this respect (10.2 mgkg b.w). The corresponding
malformathion percentages for the highest concentration of each compound
are 90, 0.0 and 0.0 for chlorpyrifos, carbofuran and methomyl respectively.
In other words, the least toxic compound caused 90% maiformation while
both carbamate insecticides, which are the highest toxic compound, did not
show any sign of maiformation. Accordingly, it is quite fair to emphasize that
the phenomenon of embryotoxicity is not good parameter for teratogenicity.
Teratology concemns the functional, bicchemical or structural deviations in
development that are parentally initiated; the term of embryotoxicity is
widely used but not well-defined (Vergieva, 1982). These findings are
somewhat in agreement with those of many authors. Sahu and Ghatak
(2002) fourd that dimecron, an organophosphorus insecticide, caused
developmental alterations in the develeping chick embrye when administered
at two different doses (23 ug and 35 pg) into the egg yolk through a pore into
the equatorial region at day 0 of incubation. Significant overall retardation in
growth were noted in the insecticide-treated embryos, revealing that
dimecron played a role in producing embryotoxicity at different stages of
embryogenesis,

B C

hs

Fig (2) Japanese quail chick embryo died at early stage OF development from
the toxic action of insecticides at 1/10 LDy
(A) Control embryo after 6 days of incubation
(B) Methomyl-treated group after 16® day of incubation
(C) charbofuran-treated group after 16" day of incubation

Breslin ef al, (1996) evaluated chlorpyrifos for its potential to
produce developmental toxicity in rats following oral exposure of pregnant
rats to doses of zero {corn oil vehicle}, 0.1, 3.0, or 15 mg chlorpyrifos’kg/day.

\
|
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by gavage, on gestation days 6 through 15. the data showed that, parental
toxicity at the high dose was accompanied by decreased pup body weight and
increased pup mortality in the F1 litters. Anonymous (2000) reported that
chlorpyrifos caused foetal toxicity in rats at 25 mg/kg/day resulting in
reduced pup weight and crown-rump length. Farag et al., (2003) found that
chlorpyrifos caused fetotoxic effects at a maternal dose of 25 mg/kg per day.
Fetal weight and viability were decr=ased, and fetal death was increased at
the 25 mg/kg/day maternal dose. Moreover, decreased birth weight and
length of new-borns have been associated with high levels of chiorpyrifos in
plasma samples of wrban minorin women (Perera et al., 2003). Tian ¢t al,,
(2005) indicated that chiorpyrifos treatment resulted in a significant reduction
in numbers of live fetuses, versus control litters when the pregnant females
were given a single intraperitoneal injection (40 or 80 mg/kg) on day 10 of
gestation and fetuses were evaluated on gestation day 17, at 80 mg/kg.

3. Teratogenic actions of tested insecticides on Japanese quail chick
embryos:
A. Normal chick embryo:

Figure (3) shows a completely well development Japanese quail
chick embryo on day [7after few hours from hatching. Notice that, the quail
chick will be up and walking, eating and chuping in jusi a few hours after
hatching.

Fig (3) Normal Japanese quail chick embryo on 17 day of incubation after
few hours from hatching

B. Teratogenic action
Teratogenic signs of Japanese quail chick embryos as affected by
the tested insecticides are recorded in Table (2) and illustrated in figures (4,
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5, 6 and 7). The results quite indicate that, all tested insecticides caused
significant increase of severe abnormalities in quail chick embryo. The
highest increase was observed in the case of methomyl-treated eggs at 1/20
LDsy (100%) followed by carbofuran and chlorpyrifos (at the same
concentration) with malformed vaiues of 95 and 85% of control, respectively.
As for the effect of chlorpyrifos-carbofuran mixture on teratogenic signs in
chick embryo, the data showed that, the percentage of malformed embryos
increased significantly (100% of control). The data also revealed that, the
teratogenic effects were less pronounced for the lowest concentration 1/60
LDso (Table 2). It is of great interest to mention that all tested insecticides
caused almost similar teratogenic signs but differed in their magnitude. This
might be due to the fact that all tested insecticides have the same mode toxic
action as anticholine esterase-inhibitors.

Generally, the abnormalities included wing micromelia, leg
hemimelia, deformed toe, clubfoot, asymmetrical development of the spine,
lordosis of the spine, wry neck, shortened tibioc-fibulae, and toes, twisted
finger, sparse down and reduced body size.

Concerning the teratogenic effects of chlorpyrifos on Japanese quail
chick embryos, figure (4} showed that, all tested concentrations caused
remarkable reductions in body size and weight. In addition at the highest
concentration (1/20 LDsg), the treated group are completely naked without
feathers, the right leg is short, the feet are deformed and the eyelid 1s absent
(fig. 4-A). As for 1/40 LDsy treated-group, the embryos are characterized by
abnormal feathering, short neck, twisted leg and wing micromelia (fig. 4-B).
In case of the lowest concentration (1/60 LDsg), the embryos showed
micromelia of right wing, abnormal toes, twisted right leg and abnormal
feathering (fig. 4-C).

It is more likely that, the malformed effects might be due to the
action of the anticholinestrase inhibitors (tested insecticides) which were
introduced into the fertile eggs during the course of embryonic development
had lead to the development of behavioral and morphological disturbances in
the process of embryonic organogenesis.

Acetylcholinesterase (AChE) is an enzyme playing a key role in the
modulation of neuromuscular impulse transmission. However, in the past
decades, there has been increasing interest concerning its role in regulating
non-neuromuscular cell-to-cell interactions mediated by electrical events,
such as intracellular ion concentration changes, as the ones occurring during
gamete interaction and embryonic development. An understanding of the
mechanisms of the cholinergic regulation of these events can help us foresee
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the possible impact on environmental and human health, including possible
teratogenic effects on different models, and help elucidate the extent to which
OP exposure may affect human health (Aluigi ef al., 2005). Moreover, Roy
et al, (1998) concluded that chiorpyrifos spemﬁcally targets brain
development at low concentrations.

A B C

Fig (4): Chlorpyrifos treated group of Japanese quail chick embryo after 16-
day chick of incubation:

(A) Treated with 1/20 LDse showing reduced body size and weight,
without feathers, notice that the right leg is short, the feet is deformed
and the eyelid is absent.

(B) Treated with 1/40 LDsy showing reduced body size and weight,
abnormat feathering, short neck, twisted leg and wing micromelia

{C) Treated with 1/60 LDsp showing reduced body size and weight,
micromlia of right wing, abnormal feathering, abnormal toes and
iwisted right leg

The cbtained results of chlorpyrifos are in coincidence with those
previously reported by many investigators (Stecher, 1960; Smith ,1981;
EPA, 1998; Gibson, 1996; Sherman 1996; Roy ef al., 1998; Sarneckis
and Kumar, 2001). Farag ef al., (2003) and Tian et al, (2005) who
confirmed the role of chlorpynfos in increasing the teratogenic effects in
mammals.

Regarding, the effect of methomyl and carbofuran on teratogenic
signs in chick emberyos, the obtained results are show in figures 5 and 6,
respectively. In case of methomyl, the group treated with 1/20 LDse showed
reduced body size and weight, abnormal feathering, deformed right leg and
abdominal hernia (fig. 5-A). the corresponding teratogenic sign in case of
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1/60 LDsy-treated-group are reduction in body size and weight and the right
leg is deformed (fig. 5-B).

Fig (5): Methomyl treated group of Japanese quail chick embryo after 16-day
chick of incubation:

(A) Treated with 1/20 LDso showing reduced body size and weight,
abnormal feathering, notice that the toes of the right leg is deformed,
abdominal hernia, the feet is deformed and the eyelid is absent.

(B) Treated with 1/60 LDs, showing reduced body size and weight and the
toes of the right leg is deformed.

Charbofuran-treated group showed sever reduction in body size and
weight and abnormal feathering at all tested concentrations. Moreover, the
highest concentration caused remarkable reduction in the development of
doun plumules, syndactylous polydactyly in fore and hind limbs, absence of
eyelid (fig. 6-A). At a concentration of 1/40 LDs of carbofuran, the treated
group showed deformed toes (fig. 6-B), while the lowest concentration
caused wry neck (fig. 6-C).

The obtained results are wn accordance with those found by Pawar
and Katdare (1984), Cummings ef al, (1992), Extoxnet (1993) and
Yoshimura (2002) who confirmed the role of carbamate insecticides in
increasing the teratogenic effects in mammals. On the contrary, there was no
evidence of teratogenicity resulted neither from carbofuran-treated mice or
rats (Okeefe and Pierse, 1980 and Baron 1991) nor from methomyl-treated
rats (EPA, 1998, Baron 1991) or methomyl-treated rabbits (Anonymous,
1995). The contradiction may be simplified as follows; the absorption,
metabolism and excretion of methomyl after oral administration to rats are
very rapid, the processes being completed within a few days. When rats were
given radiolabelled methomyl (5 mg/kg body weight), 54% of the dose was
excreted in urine and 2-3% in faeces within 7 days, and 34% in expired air
within 5 days. After 7 days, 8-9% of the '*C dose remained in the tissues and
carcass, which was incorporated into endogenous constituents. The highest
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concentration of radioactivity was in the blood (representing 2% of the dose),
Harvey ef al, 1973.

Fig (6): Charbofuran treated group of Japanese quail chick embryo after 16-
day chick of incubation:

{A) Treated with 1/20 LDso showing reduced body size and weight,
growth retardation, remarkable reduction in the development of doun
plumules and syndactylous polydactyly in fore and hind limbs, absence
of eyelid and feathers. absence of eyelid

(B) Treated with 1/40 LDsy showing reduced body size and weight,
abnormal feathers, deformed toes.

(C) Treated with 1/60 LDs¢ showing reduced body size and weight and
wry neck

In case of using a mixture between 1/40 LDsg carbofuran and 1/40
LD« chlorpyrifos, the resulted teratogenic effects were more effective and
pronounced than using the same concentration of each insecticide alone. The
data are illustrated in figure (7). However, the most pronounced signs are
reduced body size and weight, deformed leg and toes, wry neck and abnormal
feathering.

It is very impoitant io mention that, the same treatment showed
different malformations. In other words, figure {7-2) showed wry neck and
abnormal feathering while figure (7-1), the embryo was completely necked
with deformed tces, Figure (7-3) showed abnormal feathering and deformed
Jegs and toes. The logic interpretation for such teratogenic variance might be
due to the teraiogenic activates include several vital targets and/or due to the
varance between the individuals (eggs) within the same treatment.
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L

Fig (7): Chlorpyrifos-Carbofuran mixture treated group of Japanese quail
chick embryo (1/40 LDsg) after 16-day of incubation, showing reduced
body size and weight, deformed leg and toes, notice that although the
above three pictures resulted from the same treatment but showing
deferent malformations i.e picture 2 showed wry neck, abnormal
feathering, while picture 1 and 3 showing deforming legs and toes and
without feathers.
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