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CHAPTER « I

INTRODUCTION

Vitamins are organic compounds which are
required for the normal growth and maintenance of
1ife of animals, including man who as a rule are

unable to synthesize these compounds,

The first definite proof of the existence
and specific physiological function of vitamin &
as an accessory food factor was provided by Mecollum

and Davis (1915) and by Osborne and Mendel (1915),

Vitamin & occurs only in the 1ipids of animal
origin and it has not teen found in plant kingdom,
The provitamins & however occur in plants together
with chlororhyll, Traces of provitamins A have
been found in fat depots of animals,

Fat helps in the absorption of vitamin A,
It is better absorbed in unsaturated oil, Presence
of bile acids and pancreatic lipage also helps in

absorption, Mineral oil is not suitable for absorption,

The conversion of carotene into vitamin 4
1s said to occur in the liver, Wiese, Mehl and Deuel

(1947) have shown that in the rat ingested carotene




1s converted to vitamin & in the intestinal wall,
Recent studies in pig, calf, goat and chicken has
also been reported similar conversion by Maynard
and Loosli (1956}, The intestinal mucosa may be
only one of several places in the body Where

carotene 1s converted into vitamin A,

Provitamins and vitamin & are removed from
the blood by the reticulo-endothelial system as
stated by Ahmad (1934), It 1s stored in the liver
in greatest concentration as has been shown by
Guilbert and Hart (1934), Sen and Sharma (1936)
found that the central portion of the liver
contains more vitamin A than the peripheral
portion, In liver it remains mainly in the Kupffer
and epithelial cells in lipoid droplets,

Vitamin & is stored in the body mainly in
oesterified form but some free vitamins are also
present, The stored vitamin A oesters are derivatives
of series of saturated and unsaturated fatty acids

as stated by Gray, Hickman and Brown, (1940),

Vitamin & 1s essential in poultry for the
Support of 1ife and growth as stated by Bsach (1924)
and Seifried (1938), It is also extremely important



at times of stress such as disease or pocr nutrition,
Mason and Ellison (1935) suggested that vitamin &
plays an important part in the protein metabolism

of the epithelial cells, Deficiency of this vitamin
changes the normal epithelium to stratified keratinizing
eplthelium as stated by Wolbach and Howe (la25Sh
This metap}asig in epithelial cells of different
organs subjectedlthe'animal to infection of
resplratory, gastrointestinal and urogenital tract

as stated by Seifried (1938), Scorgie (1938) and
Seifried et al, (1942), There is also retardation

of skeletal growth, Changes in tﬁe central nervous
System are dve to compression of C.N,S, by the
retarded bone growth of the cranium and vertebra

as observed by Wolbach et al, (1952),

Vitamin 4 deficiency 1s more common in poultry
particularly in summer months ( May & June ) when
there is acute shortage of green feed, Close confinement
of poultry is also an important factor for the
deficiency, Deficiency of vitamin & in the dist of
poultry significantly increased susceptibility to
infection with Ascarjdia galli as observed by
Pande et al., (1959), Vitamin & has been shown to



increase resistance against som® bacterial and viral
diseases of poultry as observed by Panda ( 1962 ),
Increased susceptibility to various diseases and
secondary bacterial infections occur due to |

alteration of mucous membranss,

So it is clear that lack of vitamin A in
poultry feeding not only produces vitamin & deficiency
but it also predisposes to many other parasitic,

bacterial or wviral infections,

~ India has about 100 million of poultry and
diagnosis, prevention and control of diseases 1is
essential for the development of poultry industry,
One of the important causes of high mortality in
young chicks is malnutrition and vitamin & plays
an important part amongst the nutritional

factors (Iyer, 1948),

It is, therefore, necessary to diagnose vitamin
bk dsficiency in initial stages so that suitable curative

and prophylactic measures could be adoptéda

Studies have therefore been undertaken particularly
to finéd out means of early diagnosis by haematologicel
picture, clinical appearence, pathological lesion efc.,
so as to help the poultry owners for early detection

of vitamin & deficiency cases,
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CHAPTER ~ II

REVIEW OF LITERATURE,

Wickle (1933), Chichester et.,al, (1938) and
Berri (1949) observed that in chicks mortality was
high due to vitamin A deficiency, Orr et.al, (1934)
indicated that the most important role of vitamin A
in nutrition 1ied in its power of preventing the -
onset of pathological conditions which were the cause
of 10ss of weight, Ackert et,al, (1927), Roach (1943),
Pande and Krishnamurty (1959) & Deo and Srivastava
(1962) observed that vitamin A deficient chickens were
more susceptible to infestation by Ascaridia galli.
Niesar: (19589 recorded reduced quantities of DNA

and RNA in a number of organs of young vitamin A
deficient rats,

Seifried (1938) showed by experimental
1nvest1gations that vitamin & deficiency in fowls
favoured a high incidence of pox (90%), He also
suggested the possibility that lesions in mucous
membranes due to vitamin A deficiency might be
accompanied by a chnge in the bacterial flora,
Panda (1962) obserw}ed that highér vitamin 4 levels
helped in reducing the severity of infection with



Infectious bronchitis virus, Chicks that were
experimentally infected with Ranikhet disease suffered
fewer deaths when treated with vitamin &, Mortality
due to Pullorum disease‘and Fowl typhoid lovered when

ample vitamin A was present,

Cruickshank (1927), Seifried (1930) and
Grasovsky (1932) recorded clinical symptoms due to
vitamin A deficlency, There was staggering gait,
general ruffled condition of the feathers accompanied
by emaciation and weakness, Watery discharge from
the nostrils was invariably present, Later this may
get collected in the infraorbital sinuses and
transforming into a caseous mass resulting in the
swelling of the face, Emslie (1934), Taylor et.al.
(1947) and Gibson (1960) recorded failure of growth
at normal rate,incordination of movements and
drowsiness, In all the cases the birds became lethargic
and weak, The conditions sometimes became so severe

that the birds were unable to stand except momentarily,

Cruickshank (1927), Grasovsky (1932), Barron
(1942), Mcdonald (1944), Iyer et.al, (1947), Iyer



Iyer (1948) and Hungerford (1961) noted reddening
of the conjunctiva and profuse watery secretion,
This was followed by a swelling of the eye, the
serous discharge becoming thick and gradually
transformed into a thick whitish cheesy deposit
insicde the eyelids and outside the eye ball,
Cruichhank (1935) stated that all chicks do not
exhibit xerophthalmia because They often die
before the eyes become affected, Norris (l94l),
and Mcdonald (1944) described that margins of the
eyelids became granuler and if infection sets in,
a sticky fluid was produced and the eyelids stick
together, Jungherr (1945) indicated that presence
of whitish flakes in the conjunctival sac was
suggestive of vitamin A deficiency,

Grasovsky (1932) noted the deposition of
& chalk like substance on the feathers belew the
vent, Barron (1942) marked caseous deposits in the

bursa of fabricus,

Beach (1924), Seifried (1930), Grasovsky
(1932), Beri (1949), Wilson (1954), Gibson (1960)
and Blount (1961) observed that the characteristic



Symptoms of the disease were confined to the head

and involve the nasal passage, mouth, pharynx,
oesophagus and crop, There was Collectionlof white
Kcaseous material in the mucous g_lands° On the
surface of the mucous membranes they appeared as
circulér white pustular like caseous patches varying
from 0,5 mm, = 2 mm, in diameter, Small pustules

and ulcers mey be covered by @ thick exudate inside
the mouth, Yellowish grey discrete necrotic lesions
were also present in the pharynx and upper oesophagus,
These pustules are generally raised above the surface
of the mucous membranes and of ten showed a depression
in the centrey, Pustules of cesophagus and crop were
more prominent than those in the mouth, Nodules in
the oesophagus did not .ulcerate as frequently as

those in the mouth cavity,

Norris (1941) recorded that the secretions
of the intestinal glands, tear glands and salivary

glands become decreased,

Beach (1924), Seifried (1930) and Hungerford
(1961) described that clinical symptoms and pathological
lesions of vitamin A deficiency of the respiratory |
tract were variable and it was difficult to differentiate
this condition from infectious coryza, virus diptheria
and infectious bronchitis, Bxudate in vitamin A
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by failure of endochondral bone growth, The effect upon
@pliphyseal cartilage was distinctive and specific and
was a primary result of vitamin A deficiency in the sense

that it was not secondary to inanition,

Hart et al, (1916) probably were the first to
describe and demonstrate nerve lesions due to vitamin
& deficiency, Hughes et al, (929>, Taylor et al, (1947),
Wolbach and Bessy (1941) and Wolbagh et al, (1952) stated
that neurological disturbances of vitamin A deficiency
in the chick were the result wholly of compression of
C.N.S, produced by retardation of growth of vertebrae
and bones of the cranium, The effect was virtually that
of an overgrowth of C,N,S, with consequent mechanical
injuries to the brain and spinal cord, Peripheral

nerves also may show pathological alterations,

Woollam et al, (1956) showed that vitamin A
deficiency resulted an increased cerebrospinal fluid
pressure, Emslie (1934) observed blood uric acid

was increased in high value,

R =S am ewm e o s o mm e

Mason and Ellison (1935) suggested that
vitamin & plays a part in protein metabolism within

1



the epithelial cell, Cells deprived of vitamin Ay

the production of glycoprotein or mucin are retarded

and albuminoids or keratin increased,

Seifried (1930) studied the lesions of the
upper alimentary tract and marked proliferation and
degeneration of the original eépithelium, At the sape
time new stratified epithelium appeared beneath or
inplace of originail eplthelium, In the acini the
high mucous secreting epithelium had begun to
degenerate and atrophy and there had been a replace-

ment by stratified keratinizing celils,

The histological picture showed that early
infections of the eéxcretory ducts of the glands
were relatively common, These infections were
manifested by necrosis of the epithelial lining of
the duct and of the Surrounding mucous membranes by
cellular infilt'rations.. In the submucosa signs of
infection such as perivascuyler and diffuse in-filtrations

Eixkem were frequently seen,

The first lesion of respiratory tract was in
the columnar ciliated epithelium which was characterised
by atrophy of the cytoplasm and 1oss of the cilia,
Along with this change, the nuclei often presented
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more or less marked karyorrhexis, This atrophy and
degenerating ciliated cells hanged 1like tufts on

the basement membrane, While this process was going
on there appeared as islands beneath the original
@pithelium new cylindrical or polygonal cells either
singly or in pairs,

Principal tissue change was atrophy and
degeneration of the_lining mucous membrane epithelium
as well as of the epithelium of the mucous membrane
of glands, The process was accompanied by the,,
replacement or substitution of the degenerating
original epithelium of these parts by & squamous
stratified keratinizing epithelium, -

ReSpiratory'tract was serjously damaged or
even entirely destroyed by the degenerating of the
ciliated cells at the surface and the lack of
secretion with bacteriocidal properties, Secondary
invasions were frequently found and various kinds

of inflammatory changes were present,

Elvehjem et,2l, (1932) recorded parenchymatous
degeneration of kidney perticulérly the tubules and
hyaline deposits in artery and glomeruli, The structure
of the kidney was damaged sufficiently to prevent
the norm&l elimination of uric acid,



Sheldon et al, (1956) studied the morphology of
corneal epithelium by electron microscope in vitamin 4
deficiency and morphological abnormalitiss have been
noted in the mitochondria in the intermidiary
keratinizing layer in rabbits,

Seifried et al, (1942) noted marked changes on
the testes in the male vitamin & deficient bird, There
was atrophy and degeneration, Degenerative changes
also occured in the oviducts of the femele birds, These
changes were due to lack of vitamin A, So vitamin A
deficlency was sufficlently severe to produce sterility

in fowls,

Wolbach et al, (1952) noted that all epiphyseal
cartilage cell segusnces were retarded, namely,
multiplication growth and maturation, The tunneling of
the eplphyseal cartilage was irregular often forked
or branched ané less extensive, The zone of proliferating
cartilage cells ware less clearly demarcated and cells
in mitosis were absent, The intercellular matrix gradually
increased and there was formed a broad zone of moderately
enlarged cells in noncalcified matrix, Cé11s of mature
S1ze surrounded by caleified matrix constitute a narrow
and irregular zone in the diaphyseal side where

tunneling was present,



Rigdon (1952) observed in ducks significant
pathological changes within the C,N,S.nanely
haemorrhages andnecrosis of the gray and White matter,
degeneration in the fibretract and nerve cells, The
nerve cells frequently were shrunken and dark
Staining and nuclei were invisible,A clear space
- surrounded many of these pyknotic nerve cells,
Fragmented nerve cells were also present in many

cases,

CLINICAL PATHOLOGY:

The literature reveals very meagre information
about the blood picture of thechickens suffering from
vitamin A deficiency,

Cook (1937) hes studied the normel values for
erythrocytes, haemoglobin, clotting time and_differential
counts in growing chicks to determine what normal
variations occur in these elements, He noticed slight
anaemia on a diet semewhat deficient in vitamins,

Emmel (1940) Showed that red cells were not remarkably
affected in dogs and rabbits in avitadinosis A,

Kehar et,al, (1956) studied the blood of lambs of

vitamin A deficient diet, The red cell count, haemoglobin

value, packed cell volume and percentage of lymphocyte






