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Several investigators have reported on 
the type and frequency of malformations 
in chick embryo (Ror,~anoff and Romanoff. 
1972; Marl<aryan, 1978; Yoshida et al. 
1981). The malformations were found 
to affect both internal and external 

'~ organs. Managements( defects, genetic 
aberrations, nutritional factors, toxicity 
and infectious agents have been attributed 

~ as causative factors for malformations 
and embryo mortality in chicken. (Coleman, 
1956; Ferguson, 1961; Sittmann, 1966, 
Sund© et al. 1978). This investigation 
vdas undertaken to assess the magnitude 
and nature of embryopathies in hatcheries 
which .would help to eliminate factors 
which cause morbidity and mortality of 
embryos. 

Idilateriais and fvio2hods 

A total of 33,600 ir•~cubated eggs in 
different hatcheries in Kerala were exa-
mined. 5,4x0 emb:ycs rr: hich failed to 
hatch from these were subj©clad to 
detailed pathological investigation. Of 
these 500 were selected for detailed 
histopathological examination. 

Resul•~s 

The percentage of occurrence cf the 
abnormalities encountered in the embryos 
is given in Table 1. 
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Early embryonic death was seen in 
38% of cases. Tha size of the embryos 
indicated that death had taken place 
during iho period even before 1 U days. 
A total of 8 i 6 (15°~0) were considered 
as dead in shell (Fig. I). The appe~ r- 
once and size indicated that the embryos 
had died between 10-18 days. 

Twentyseven per cunt of cases had 
subcutaneous ooder,~a in the region of 
head and neck. This was found involving 
dorsal aspect of iho cranium and the neck. 
l'h© oedematous region had a gelatinised 
appearance. Tre adjacent musculature 
showed numerous petechiae. Microscopic-
ally the affected tissue presented a homo-
geneous granular eosinophilic appearance 
with strands of fibrin. There was sepa-
ration, fragmentation and lysis of muscle 
fibres along with haemorrhag{c foci. 

Five hundred and seventy soven 
(10.6 ~o) embryos had a curled appearance. 
Histopathological examination did not 
reveal any lesions suggestive of viral 
infection. 

Six hundred and fifteen (11.3%) 
embryos because of their size and reduced 
weight were considered as dwarfs. The 
small size of the embryos was reflected 
{n the sma{I size of the int®real organs. 



60 Lalithakunjamma and Krishnan Nair 

Table 1. Occurrence of various abnormalities 

Name of condition Total No. Percentage 

Early embryonic death 2065 38.0 
Gastroschisis and herniation ofi yolk sac 2380 43.7 
Dead in shell 816 15.0 
Oedema of head and neck 1473 27.1 
Curled embryos 577 10.6 
Dwarf ombryos 6i5 11.3 

Coelosoma 428 7.9 
Omphalitis and Septicaemia 272 5.0 

live sticky 1087 20.0 
Beak abnormalities 480 9.0 

Brachycephaly 89 1,7 
Cranioschisis 600 11.1 
limb abnormalities 328 6.1 

Eye abnormalities 180 3.3 

Streptosomia 82 1 .5 
Diprosopus 1 0.02 
Duplicatus {Twinning) 2 0.04 v 

Total No. of embryos with abnormalities 5,440 
Sixty per cent of embryos had double or multiple dofects. 

Out of these, 55 embryos had short limbs 
and 22 had generalized oodema and 70 
cases showed haemorrhages ~rrith de-
generative and necrotic changes in the 
liver, kidney and heart. 

Five per cent of the cases revoaled 
omphalitis ar~d lesions of general septi-
caemia. The yolk in these cases v+ehich 
was either herniated or retained in the 
body, was creamy with greenish coloura-
tion. The visceral organs showed con-
gestion. There was markod parenchy-
matous degenoratior~ and necrosis of 
hepatic and renal tubular cells. The yolk 
sac was severoly hyperaemic with fecal 
areas of ne~:rosis. 

Coelosoma, characterised by ectopic 
viscera, was seen in 7.8% of cases 
(Fig. 2). in extreme cases the entiro 
abdominal viscera was found outside 
while iri a few cases only the intestine 
had eventrated. 

Twenty per cent of the embryos 
were classified as 'live sticky'. They 
were alive but feathers were moist and 
sticky and were found to be partially 
adh9r~*nt to the egg shell membrane. 

A total of 480 embryos (9%) showed 
beak abnormalities. These included parrot 
beak, cross beak, short upper beak, 
brachygnathia and agnathaa. 
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Fig. 1 
Dead in shell 
embryos 

Fig. 2 
Coelosomic embryo. 
In addition there is 
oedema in the 
subcutis of the head 
and neck 
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Cranioschisis was seen in 11.1 % of 
cases. There was complete or partial 
failure of fusion of the cranium, which 
had resulted in partial herniation of the 
brain ender the skin. Extensive malacia 
and neuronal degeneration were noticed 
in the herniated brain. Many of these 
embryos I~ad other concomitant defor-
mities. 

Limb abnormalities (1 1 .1 %) included 
micromelia, thoracomelia. polymelia, pho-
comelia and ectromelia. 180 embryos 
showed abnormalities in the eye. These 
included microphthalmia, anophthalmia 
(Fig. 3) and cyclopia. 

Other developmental abnormalities 
seen were diprosopus (embryo with 
two heads) and thoracornelus (an embryo 
with supernumerary wing attached to 
the thorax). Twinning or duplicatus was 
seen in two cases. 

Fig. 3 
Anophthalmic embryo 
They show short 
upper break 
Partially herniated 
brain seen under 
the skin 

Apart from the morphological ab-
normalities, malposition of embryos 
were noticed in 2430 cases. The mal-
positioned embryos were with or with-
out other abnormalities. Many of these 
had oedema in the head and neck 
region. 

Discussion 

Reports on the incidence of embryo-
mortality and on the occurrence of 
various abnormalities show varied figures, 
(Romanofif and Romanoff, 1972; Marka-
ryan, 1978; Yoshida et al. 1981). Various 
factors like genetic, infectious, nutritional 
and managemental are attributed to cause 
embryomortality in chicken (Romanoff and 
Romanoff, 1972). 

Inbreeding is one of the main reasons 
for increased embryonic malformations 
(Sittman et al. 1966). In the present 
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investigation the eggs obtained for hatch-
ing were from hens which were crossed 
with cocks of different genetic linos and 
therefore inbreeding does not seem to 
operate as a causative factor. Detailed 
investigation would be required to pinpoint 
whether other genetic factors than in-
breeding were involved in the causation 
of malformations. 

In the present investigation many 
abnormalities were encountered which 
were similar to those described for vitamin 
and mineral deficiencies. Even though 
it can be considered that the feed is not 
deficient in vitamins or minerals there is 
a possibility that individual hens might 
be relatively deficient because of other 
factors like improper absorption and uti-
lisation. Long term experiments after 
feeding hen with specific deficient diet 
and studying the pattern of embryo-
mortality and the nature of malformations, 
could identify the direct role of the various 
nutritional factors. It is also li!<ely that 
because of the Known teratological effects 
some mycotoxins like ochratoxins also 
play a part in producing pathological 
effects in the embryo. 

Summary 

A total of 33,000 embryos were 
examined for abnormalities. Out of these 
5,440 failod to hatch and these were 
subjected to pathomorphological i~wasti-
gations. The percentage of incidence cf 
these various abnormalities has been 
recorded and the possible aetiological 
factors discussed. 
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