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Investigations on tho toxic effects of 
various antibiotics in embryonated chicken 
eggs have given varying results (Gentry, 
1958). Oxytstracycline was found to 
cause renal and hepatoto;:icity and 2i~~.~ 

offact on gro~Nth was manifested by an 
overall decrease in size, particularly marked 
in the limbs cf~aracterized by inhibition 
of mineralisation and erosion of tho long 
bone cartilage (Cohen et al. _, 1963 and 
Romanoffi and Romanoff, 1972}. Mitscher 
(1978} reported that there existed a 
finite possibiiit;~ of tetracycline residues 
in eggs after feed supplementation, vrhich 
might interfere ~:vith hatching and also 
cause embryopathies. This investigation 
was undertaken to assess the pathological 
effects on the chick embryo after experi-
m9ntal inoc~~lation. _~`. 

Mate: ials and. Methods 

Pure Oxytetracycline (Hindustan Anti-
biotics, Pimpri) was diluted in such a way 
to contain 10 mg in 1.0 ml of distilled 
water. 0.2 ml of this (2 mg of oxytetrcy-
cline) was administered into the air sac 
of 40 numbers cf 8-day old embryonated 
eggs. Twenty embryonated eggs ware ino-
culated wish the same quantity of distilled 
water while another 20 embryonated eggs 

were kept uninoculated. Ali these eggs 
wero incubated and candled daily. The 
do~~d ones were opened. The embryos 
were weighed end subjected to detailed 
pathological investigation. Tissues were 
coilocted from dead embryos and from 
those hatci~ed out were processed and 
sect ions were cut and stained by H and E 
tecl-inique. Von I<ossa staining was 
employed on selected sections of bones. 

Results 

.'h© mortality, pattern and the gross 
lesions ancounterod in eggs inoculated 
with oxytetracycline are presented in 
Table 1. The embryos used as controls 
did not show any pathologic alterations. 

Mortality was 52.5% in the tetracycline 
inoculated group. In general, thr~ embryos 
that survived upto 21 days were reduced 
in size, especially the limbs appeared 
shorter. The mean average weight of the 
embryos that survived on the 21st day of 
incubation was 15g and that of the control 
was 25g. This reduction in weight was 
found to be statistically significant. 
irrespective of the day of examination 
most of the embryos were oedematous and 
reduced in size. 
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Table 1. Mortality pattern and gr®ss lesions of embryos inoculated with 
oxytetracycline 2 mg/egg—(Inoculated on 8th day) 

~1ge of embryo Dead/Live Gross lesions 

10 days 4 dead 

11 days 

13 days 

14 days 

15 days 

18 days 

21 days 

2 dead 

4 dead 

1 dead 

3 dead 

1 dead 

4 dead 
19 alive 

Generalised congestion (3 No.) 
Generalised congestion and Microophthalmia 
( 1 No.) 
Generalised congestion 

Oedema and congestion (3 No.) 
Oedema, congestion and crossed 
beak (1 1`Jo.) 

Oedema. Embryo smaller than norma{. 

Oedema and congestion (2 Uo.? 
Oedema, congestion and Microphthalmia 
(1 N o.) 
All the embryos smaller than normal. 

Oedema, short upper beak. Small in size. 

Sticky (o No.). Herniation of yolk 
sac (7 No.). Oedema of head and 
herniation of yolk (6 No.) 
All the embryos smaller than normal. 

Histopathological examination revealed 

congestion and pet©chine in most of tl~e 

internal organs. There was moderate to 

severe degenerative changes in the fiver 
and kidneys (Fig. 1 and 2). 

The digestive tract epithelium showed 
degeneration and desquamation.Thore was 

submucosal oedema.The brain ~.rras oedem-
atous with prominent psrivascular spaces 
and separation of neuronal cells. This 
was particularly seen in the cerebral 
hemispheres. 

!t was found that there was inter-
ference in the development of bones. The 
condensation of the unoriented mesen-
chymal cells of embryonic bona appeared 
disturbed. The deposition of matrix 
around the cells was less in quantity 

compared to the normal (Fig. 3). Even 
though the Perichondrium appeared normal 
chondrogenesis and mineralisation were 
not urZiform in a!! areas lFig. 4). The 
orderly orientation and flattening of the 
chondr~blast and the appearance of inter-
cellular matrix were seen disturbed. The 
arrangement of the cells between the epi-
ph;~sis anal diaphysi.:s, was irregular. Stellate 
cells were seen in iFie epiphyseal region in 
the matrix but they were not clearly 
demarcated from -the surrounding tissue. 

Signs , of ossification were seen 
beneath th©.;hypertrophic zone only by the 
15th day. The matrix was not of uniform 
d~;tsity in 'the epiphysis and the trans-
formation of stellate cells to round cells 
was not uniform in . afl locations. . ~~. 
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Fig. 1 

Liver-18 day old embryo —There is diffuse 
parenchymatous degeneration of hepatic 

cells. H&E x 200 

Eventhough these was cellular hy~er-
trophy, degenerated cells were seen in 
large numbers. Between tha enl~ar~~ed 
cells of the metaphysis there was less 
matrix. The proliferating zones seen 
between the epiphysis and diaph•~sis were 
irregular. Even though in th9 normal 
embryo the first signs of calcification were 
seen on the 14th day, in the experimental 
group they were not seen when. examined 
on the 16th day. Evon in the~•21st day 
the extent of calcification :was much 
less than in the normal and the distribution 
was also irregular and patchy. ~~ ̀ The initial 
foci of calcification were noticed immedi-
ately beneath the perioste.al bone near the 
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extremities of the diaphysis. Perichondrial 
ossification was also of not uniform pattern. 
As the chondroblast started to elongate 
the perichondrium covering the zone of 
hypertrophy was seen differentiating into 
an outer layer of fibroblast and an inner 
layer of osteoblast. It was noticed that 
in the long bones, the formation of these 
layers was quantitatively inhibited to a 
slight degree and of not uniform pattern• 
In many locations the normal arrangement 
of osteoblast with a long axis parallel 
with tho circumference of cartilagenous 
rudiment was maintained, but in 

Fig. 2 

Kidney-18 day old embryo —Tubular epithelial 
cells show severe degenerative changes. 

H&Ex200 
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some areas this arrangement was lost 
and was mixed up with tongues of 
advancing blood vessels. During the 
formation of the bony cylinder, the conver-
sion of the osteoblasts to osteobysts was 
slightly inhibited and numerous chondro-
blasts were seen mixed with osteoblasts 
and osteocytes. Calcification was partial. 

Fig. 3 
Bone--18 day old embryo —Numerous 

mesenchymal cells which have not differentiated 
are seen. There is imperfect matrix formation. 

H&Ex400 

Fig. 4 

Bone—Chick (on the day of hatch) —Irregular 
calcification beneath the perichondrium. 

H &'E x 400 

Endochondral ossification was also 
seen slightly interfered. The osteoblasts 
failed to arrange themselves in a regular 
manner. Large number of capillaries was 
seen in the epiphysis and there was partial 
failure of calcification of epiphysis. 
Endochondral ossification of the vertebrae 
and cartilage bones of the skull were also 
found interfered with. Only part of the 
cartilage matrix was calcified before it was 
resorbed. 

Discussion 
The significant pathological changes 

seen in embryos were degeneration of 
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various organs and osteodystrophia. 
Gentry (1958) reported that the toxicity of 
oxytetracycline was influenced by the 
route of administration and it was severaly 
manifested when administered into the air 
sac. Oxytetracycline is activaly transported 
into the cells and have an inhibitory effect 
on protein biosynthesis after binding to 
30s ribosomal particles (Prat, ,1973). It 
was also reported that binding resulted in 
an inhibition of translocation of amino 
acid laden transfer—RIVA. Cessation ofi 
protein biosynthesis could result in in-
hibition of cell multiplication, but it was 
found that 80' ribosomes vvere much less 
sensitive to the effect of tetracyclines. 
Tetracyclines were also found to be 
irritants causing enteroco(itis, stomatitis. 
glossitis and pharyngitis (Evans, 1968), 
and the present study confirms this. Renal 
and hepatic damage as sewn in this in-
vestigation has also been reported earlier 
(Prat, 1973). Apart from the degenerative 
changes the signi~icant alterations seen 
was the marked disturbance in bone for-
mation. It has been reported that protein 
synthesis is not as markedly inhibited in 
higher animals as its bacteria, but there 
are indications in this study that matrix 
formation by chondroblast and osteoblast 
is interfered with resulting in imperfect 
mineralisation. This might have contri-
buted to the dystrophic changes with 
disturbance and delay in calcification. 
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Even though the amount of tetracycline 
employed is much higher than what could 
be expected as residues in egg, the present 
investigation brings to focus tha possibl® 
bone deformities that could be caused by 
this agent. 

Surz~mary 

Experimental administration "of oxyte-
trayciine (2 mg;embryo) in eight day ofd 
chick embryos resulted in 52.5% mortality. 
The embryos ware small in size and 
showed degenerative changes in liver, 
kidney and digestive organs. In the bone 
there was interference in chondrogenesis, 
osteogenesis and calcification. 
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