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ABSTRACT 
                     

Different pesticides cause toxic effect even on the embryonic stages of different 
animals. To assess the toxic effect of the pesticide Furadan – 3G (carbofuran) we 
have injected sub lethal dose (40 ug/ml) into the airspaces of freshly fertilized eggs 
of the poultry chicken.  The present study showed that ‘Furadan-pesticide-treated 
chick embryos (40ug/ml)’ exhibited abnormal organogenesis i.e. deformed wing-
bud, limb-bud and leg formation on the late embryonic stages of chick of both 
Rhode Island Red and White leg horn varieties. The histological study showed that 
the wing and limb buds and the legs were deformed starting from about 72 hrs of 
Furadan-treated chick embryos upto hatching in an incubator whereas the control 
exhibited normal wing and limb bud and leg formation. Moreover the Furadan 
treated late embryos (about 96 hrs) formed ‘Terata’ in chick. 

Thus, it can be conceded that ‘96 hrs terata-formation’ and deformed wing and 
limb-bud and leg – formation in the late embryonic stages of chick is definitely due 
to the long term toxic effect of Furadan pesticide. 
Key Words : Carbofuran, Deformed wing and limb buds, Terata, Chick- embryos. 

 
INTRODUCTION 

Some of the pesticides used by the 
farmers to control the pests may cause 
remarkable abnormalities during the 
developmental stages of different animals 1 
including human2, 3. It is reported that poultry 
birds, cattle, fishes and other animals are 
often effected due to the toxic effects of 
many pesticides including developmental 
stages 3,4. Previously we have reported that 
chickens are also effected even in their early 
embryonic stages (24 to 48 hrs) by the 
pesticides5   

Objectives 
The present study aims to find out  the 

toxic effect of a chemical pesticide, Furadan–
3G (a carbofuran) on the late embryonic 
stages of the poultry chickens, especially in 
the different organs of the developing chick 
embryos at histological and morphological 
levels. 

MATERIAL AND METHODS  
(a) Application of Furadan-3G 

(carbofuran) : Furadan which is water 
soluble was injected onto the air-spaces of 
the immediately fertilized eggs of the poultry 
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chickens (Rhode Island Red and white leg 
horn) at a sub-lethal dose (40ug/ml) and the 
injected portion was sealed by a molten wax-
lac. The whole experiment was done 
aseptically under a laminar flow and was 
repeated. 

(b)  Incubation : The treated eggs along 
with the control set were kept on a wooden –                  
glass – egg incubator and incubated at 370C. 

(c) Preparation of whole mount : The 
‘Furadan-treated’ eggs along with the control 
were taken out from the incubator at different 
hours, ruptured, preserved in 70% alcohol 
and eosin stained embryos were mounted on 
the slides after proper dehydration as per 
standard protocol and examined under a 
binocular. 

(d)  Histological study : Different hours 
of ‘Furadan treated’ and control-embryos 
were preserved for 72hrs.( 3-days)  in 70% 
alcohol, dehydrated through a series of 

graded alcohol and finally embedded in 
molten paraffin (570). The ‘Embryo-
containing-paraffin-blocks’ were sectioned 
by a microtome at 5 – 6 µm thick and finally 
the sections were stained by routine-
haematoxlylin-eosin procedure, examined 
under microscope and photographed in order 
to know the effected organs of the ‘Treated’-
set in relation to control . 

RESULTS AND DISCUSSION 
‘Terata’-formation among the birds 

including poultry-chickens have been 
reported earlier5,6. The herbicide paraquat 
when sprayed onto birds eggs, causes 
growth-abnormalities in embryos and 
reduces the number of chicks 7. Earlier, the 
author has reported about the terata  
formation in the early embryogenesis of 
chick (24 Hrs and 48 Hrs of chick embryos5) 
caused by the pesticides. 

In this study, it, was found that, ‘Furadan 
– 3G  treated embryos also showed abnormal 
morphology (Terata) in the late 
embryogenesis  (About 96 Hrs) to hatching 
(Fig. 1, Fig. 2 and Fig. 2A) which showed 

abnormal neck and deformed legs. 
Histologically, when the chick – embryos of 
different hours of incubation were sectioned, 
stained and examined under microscope, it 
was abserved that the ‘Furadan (carbofuran) 

 
Fig. 1 :  Normal (Control) chick – embryo of about 96 hrs. of incubation in the late developmental 

stage with distinct head and neck. 
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treated  72 hrs  incubated’ chick embryos 
exhibited deformed wing  bud or, anterior 
appendage bud  (Fig. 3, Fig. 4 and Fig. 5) 
formation whereas the control showed 
normal wing bud in both the varieties of 
poultry chickens in section. Similarly about 

96 hrs of Furadan  treated chick embryos 
exhibited deformed limb  bud (or, posterior 
appendage bud) formation in section (Fig. 6 
and Fig. 7) and deformed legs in their late 
developmental stages but the control showed 
the normal histology. 

 
Fig. 2(A) :  ‘Terata’ of about 96 hrs. of ‘Furadan – treated’ chick embryo exhibited  

head–neck fusion in the same stage. 

 
Fig. 2 :  ‘Terata’ of about 96 hrs of ‘Furadan – Treated’ – chick embryo. In the Late developmental 

stage, it  showed a ball  shaped  round head. 
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It was noticed that no other organ was so 
much effected other than the wing and limb 
buds among the treated sets. The deformed 
legs were also observed among the Furadan 
treated embryos almost during the time of 
hatching. 

There are reports about the malathion 
induced biochemical alterations in the liver 
of fingerlings of Channa punctatus 4. Toxic 
and long term  residual effects of the 
pesticides have been reported by different 

workers8,9. Thus,it might be possible that 
once the pesticide ‘Furadan’ incorporated 
into the chick  embryos, the treated embryos 
have shown the toxic and long  term residual 
effects on the different organs during the 
course of its development and as a result of 
which,the treated  embryos at their late 
developmental stages  showed the deformity 
in the wing and limb  bud regions and also 
the deformed  leg formation just prior to 
hatching. 

 
Fig. 3 :   Normal (control) chick embryo of about 72 hrs. of incubation showing normal                 

wing  bud in section (T.S.) 

   
Fig. 4 and Fig. 5 :   ‘Furadan – treated’ chick embryo (Terata) of about 72 hrs. of incubation 

showing – ‘Deformed’ wing bud’ in section (T.S.) in its late developmental stages.  
The ‘wing – buds’ are bulging out due to abnormal growth. 
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CONCLUSION   
Thus, the constant use of the different 

pesticidies by the farmers in the agricultural 
fields has resulted the long term  residual 
toxic effect on the different crops which in 
turn are ultimately consumed by the human 
beings and cause different health  hazards, 
sometime leading to death 10, 11. Rachel 
Carson’s land mark book ‘Silent Spring’ 
dealt with the topic of loss of bird  spp due to 
bioaccumulation of pesticides in their 

tissues12. Throughout Europe, 16 spp of birds 
are now threatened due to pesticide effect 12. 

Thus, the chemical pesticides including 
carbofuran (or) Furadan 3G exerts long term  
toxic and residual effect not only on the early 
and late – embryonic stages on the avian spp 
including chickens leading to the deformed 
organs (like wing bud, limb bud etc) but also 
on the human beings either directly or 
through bioaccumulation and biomagni-
ficaion – thus causing ecological imbalance 
in our ecosystem. 

 
Fig. 6 : Control chick embryo of about 96 hrs. of incubation showing normal limb  bud in section in 

the late developmental stage. 

 
Fig. 7 : ‘Furadan – treated’ chick  embryo (Terata) of about 96 hrs. of incubation  

exhibited abnormal and deformed limb  bud in its late developmental stage.  
Note that the limb  buds are extremely bulging out. 
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