International Journal of Advance Research in Science and Engineering Q
Volume No.07, Special Issue No.04, March 2018 IJARSE
www.ijarse.com ISSN: 2319-8354

Endocrinopathies associated with Ascites syndrome in Poultry of
Kashmir Valley

Dr. Syed Bisma Ayub Kashani, Mohammad Maqgbool Darzi, Dr. Nida
Handoo, Dr. Ajaz Quadir

'Phd Scholar, Veterinary Pathology, FVSc & AH, SKUAST K, Shuhama, 190006.
2professor and Head Division of Vety Pathology, FVSc &AH, SKUAST- K, Shuhama, 190006.

*Phd Scholar, Veterinary Surgery and Radiology, FVSc & AH, SKUAST K, Shuhama, 190006.
*Phd Scholar, Veterinary Anatomy , FVSc & AH, SKUAST K, Shuhama, 190006.
ABSTRACT

The present work was undertaken with the objective of exploring the status of some endocrine glands like thyroid
glands, adrenal glands and pancreas in Ascites syndrome of poultry in Kashmir valley. The birds (broilers as well
as layers) belonged to various poultry farms in Srinagar and Ganderbal districts of Kashmir valley (Jammu and
Kashmir, India). A total of 82 disease outbreaks were recorded over a period of one year (from June 2015- July
2016), out of which 16 outbreaks of Ascites were observed in broilers while as no outbreak of Ascites was noted in
layers. Diagnosis was confirmed after conducting thorough post mortem examination. The disease was diagnosed
grossly. On post mortem examination, the adrenal glands, thyroid glands and pancreas were properly collected
from the carcasses of the ascites affected birds and preserved in 10% neutral buffered formalin for fixation. The
tissue samples were processed for routine paraffin embedding technique and 5 micron thin tissue sections were
stained with Haris Haematoxylin and Eosin. From the present study it could be concluded that any morphological
or functional aberrations in the endocrine glands will definitely, therefore, affect the functional capacities of the
target organs as well as the glands itself. Endocrinopathies co-existed with Ascites syndrome in broilers, and were
mostly of hemodynamic derangements. Hence investigations into endocrine gland disorders in poultry needs

attention for increasing the productivity and profitability from this enterprise.
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1. INTRODUCTION

The endocrine system of birds consists of the hypothalamic-hypophyseal complex, the gonads, pancreatic islet cells,
Adrenal glands, Thyroid glands, Parathyroid glands, Ultimobranchial glands and the endocrine cells of the gut.

These organs release special compounds called hormones into the blood stream, which in turn, target particular
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systems or organs. Endocrine glands are ductless glands. They secrete there secretions into the surrounding blood
capillaries, unlike exocrine glands, which secrete their products into a duct. When these hormones get out of
balance, the bird’s body cannot function properly and hence performance will suffer and in some cases an imbalance
can even lead to death [1]. Thyroid gland is one of the most important glands of the endocrine system . Its
hormones triiodothyronine (T3) and thyroxin (T4) are involved in wide range of metabolic activities influencing the
growth and development of organisms. The thyroid hormones are primarily involved in energy production by
increasing the metabolic rate. This increase in energy production is to the greatest extent manifested as heat
production. In homeothermic animals and birds the thyroids are responsible for the maintenance of constant body
temperature [2]. Thyroid hormones are involved in controlling metabolic rate, and the concentration of circulating
T3 is positively correlated with oxygen consumption in broilers [3,4]. Thyroid growth has an essentially constant
proportion to body growth in galliform birds during both embryonic lives [5] and post hatch growth . Since the
production of broilers in the poultry industry lasts only 42 days, one would expect that thyroid hormones should play
a vital role during this process. Adrenal glands are important endocrine glands. They help to maintain homeostasis
as well as play important roles in all types of stress response [6,7]. The microanatomy of the avian adrenal gland
differs that of mammals, in that, a distinct cortex and medulla is absent in avian adrenal gland [8]. It shows two
morphologically and physiologically different endocrine regions, the inter renal tissue which synthesizes hormones
such as cortisol, cortisone, testosterone and small amounts of estradiol during embryonic period and chromaffin cells
producing epinephrine and norepinephrine. The inter renal chromaffin tissue ratio will aid in understanding the
functional significance of the chicken adrenal gland. These hormones perform the vital functions of an organism
such as metabolism, homeostasis and stress. Corticosterone is essential for survival in times of stress and regulates
intermediary metabolism and hemodynamic functions and it also balances the production and action of biologically
active substances produced during stress (catecholamines, prostaglandins) and young chickens respond quickly to
stress stimuli. Epinephrine (catecholamine) when produced increases heart rate, contracts blood vessels and dilates
air passages and participates in the " flight or fright " response [9]. Pancreas in poultry consists of a pale, elongated
gland, situated in the interduodenal area and formed by the ascending and descending duodenal loops [10,11] . It is
associated with the digestive system and is an exocrine as well as endocrine gland. The pancreatic islets are
responsible for the control of blood sugar concentration and consists of isolated groups of pale staining islet cells
called islets of Langerhans [12]. Ascites syndrome (accumulation of fluid in the peritoneal cavity) appears in fast-
growing chickens, mostly during the winter, and is a considerable cause of mortality [13]. The pathogenesis of
ascites is similar to that of high-altitude disease, characterized by an imbalance between oxygen supply and oxygen
need, which causes hypoxemia. Hypoxemia initiates a cascade of events, including increased cardiac  output,
increased pulmonary blood pressure (hypertension), enlargement of the right ventricle, and cardiopulmonary

dysfunction that results in ascites and death [14,15]. Increased susceptibility of broilers to ascites has been linked
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with intensive growth[16]. Ambient temperature (Ta) and dietary energy level are two factors that are related to the
rate of metabolic activity and, hence, to the amount of oxygen required by the animal [17, 18, 19]. A higher
metabolic rate is associated with increased secretion of the hormone thyroxine (T4), which is deiodinated to
triiodothyronine (T3) in the periphery, mainly in the liver and kidneys. Triiodothyronine is the main metabolic
stimulating hormone. Plasma T3 is associated with temperature regulation and is an important growth promoter in
chickens [20 ,21, 22] it may thus be involved in modification of growth rate in response to environmental
temperature. The circulating concentration of T3 is increased at low temperatures [23,24] and is positively correlated
to feed intake [25,26,27,].Thus a better understanding of the pathomorphological alterations of various endocrine
glands in Ascites syndrome of poultry will help in evaluation of their status. Moreover, the literature with regard to
endocrine pathology in poultry is scantly documented. No study has been undertaken on the pathological aspect of
endocrine glands in Kashmir valley. The present paper describes the endocrinopathies associated with Ascites

syndrome in Poultry of Kashmir valley.
2. MATERIALS AND METHODS
2.1. Study Material and Sampling Area

The poultry birds ( broilers and layers) died of various diseases during the period from July 2015 to June
2016, and referred for postmortem examination in the Division of Veterinary Pathology, Faculty of Veterinary
Sciences and Animal Husbandry, Sher-e-Kashmir University of Agricultural Sciences and Technology Kashmir,
Shuhama, Ganderbal formed the material for the study. These were brought by the private poultry farmers from
Srinagar and Ganderbal Districts and their adjoining areas. Dead birds were also collected from Government

poultry farm located at Hariparbat, Srinagar.
2.2. Investigation approach

The investigation approach was principally based on

2.3. Disease Diagnosis: The clinical history of dead birds was recorded from the owners of the poultry farms.
Dead birds were then subjected to thorough post mortem examination. External examination and internal

examination of birds was performed. Diagnosis of the disease was done in the Division of Veterinary Pathology.

2.4. Pathoanatomical Studies
2.4.1. Gross pathology
Gross pathological changes suggestive of Ascites syndrome were recorded in the dead birds and the gross

pathology of the endocrine glands under study i.e adrenal glands, thyroid glands and pancrease were recorded.
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2.4.2. Histopathology

Representative samples of adrenal glands, thyroid glands and pancreas were collected from dead birds that
died of Ascites syndrome, subsequently preserved and fixed in 10% buffered formalin for fixation. The tissue
samples were processed for routine paraffin embedding technique employing alcohol and acetone as dehydrating
agent, benzene as clearing agent and paraffin wax of melting point 60°C. The sections of Sum thickness were cut
and stained with Haris’ Haematoxylin and Eosin for routine examination [28].

2.5. RESULTS AND DISCUSSION

2.5.1.Gross pathology

The affected broilers revealed pot bellied appearance due to abdominal distension (Fig 4) with
accumulation of straw yellow coloured fluid in different compartments of peritoneal cavities. Lungs showed
varying degrees of congestion and oedema. Thyroid glands, adrenals and pancreas were congested and
oedematous.

2.5.2. Histopathology
2.5.2.1. Thyroid gland

Thyroid follicles were lined essentially with squamous type of epithelium and filled with colloid.
Occasionally follicular epithelium was cuboidal to columnar. The histological structure of thyroid glands reveals
primarily the capsule enclosing the follicles that contained colloid which forms the parenchyma of the gland. The
thyroid follicles are filled with a homogenous colloidal mass. The variability in the type of follicular epithelium like
cuboidal, columnar or squamous along with the colour intensity (light pink to pink) of colloid were attributed to
different functional status of the gland in the present study. Cuboidal to columnar cell lined follicles were considered
active follicles while squamous cell lined follicles with no vacuolation in the colloid were treated as inactive
follicles. [29] reported that in the follicles which are lined with simple cuboidal or low columnar epithelium the
colloid is predominantly basophilic, while those follicles lined by simple squamous epithelium have acidophilic
colloid . [30] reported that the freshly secreted colloid in human thyroid assumed a blue colour and later, on aging
it became pink. [31] recorded that the thyroid colloid was acidophilic when dense and basophilic when dilute. The
colloid stains basophilic in active follicles and contains vacuoles, whereas it stains eosinophilic for inactive follicles
with no vacuoles or rare ones. Follicles were lined by single layer of epithelial cells and type of epithelium depends
upon their functional status. Therefore, based on the type of epithelium and nature of colloid, the follicles were
categorized as active follicles and inactive follicles. The active follicles were lined by simple cuboidal epithelium,
while the inactive follicles were lined by simple squamous epithelium in fowl and quail [ 32,33,34]. The quantity of
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the colloid varied according to the activity of the thyroid gland. In the inactive follicles it was more and thick due to
accumulation of large amount of colloid without being utilized, whereas in active follicles it was lesser and thinner
due to regular production and consumption. Physiological significance ascribed to this multiple staining reaction
appeared to be due to difference in the concentration of protein that depended upon the direction and rate of
penetration of the fixatives into the tissue. Occasionally focal mononuclear cell infiltration was noted in the
parenchyma of the gland (Fig 5). The glands revealed marked vascular congestion (Fig 6) . The host response to the
infectious disease alters metabolism [35]. The systemic stress response to infection contributes to the expression of
metabolic disorders [36] and the immune response to infectious agents has a profound effect on general metabolic
processes [37]. The monokines, acute phase proteins and other mediators released by macrophages, lymphocytes
and other leucocytes increase body temperature which might have further resulted in haemodynamic changes
leading to significant increase in blood flow and decreased vascular resistance. Oedema was also observed ( Fig 7)

might be a part of generalized vascular derangement seen in the disease condition.
2.5.2.2. Adrenal gland

Adrenal glands revealed congestion, which is attributed to the stress factor induced by the Ascites
syndrome. [38] reported marked hyperemia in adrenal glands of broilers exposed to the long term sound stress.
Severe oedema was also observed which was attributed by stress and pulmonary hypertension in ascites, and

mononuclear cell infiltration was also evident ( Figs. 8,9,10) which might be avian stress reaction [39,40].
2.5.2.3.Pancreas

Pancreas showed vascular congestion ( Fig 11) , which is in accordance with the findings of [41] however

no significant change was seen in the endocrine part of the gland.
2.6. CONCLUSION

From the present study it could be concluded that endocrinopathies co-existed with Ascites syndrome in broilers,
and were mostly of hemodynamic derangements. Endocrinology has gained importance both in humans as well as
in animals as their derangement is directly going to affect the productive capacities of animal. Poultry is not an
exception. Endocrinopathies in birds do occur though however avian practitioners seem to remain mostly unaware to
endocrinology. Knowledge about the endocrinopathies in birds is going to gain momentum as working know how of
avian endocrinology is explored more and more, and appropriate clinical diagnostic tests can be used to document

endocrine abnormalities.
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Fig 2. Pair of normal adrenal glands (arrow) located on each side of the median line just anterior to the

bifurcation of the caudal vena cava.

2439 |Page




International Journal of Advance Research in Science and Engineering
Volume No.07, Special Issue No.04, March 2018 IJARSE
www.ijarse.com ISSN: 2319-8354

Fig 3. Normal pancreas located in the inter-duodenal area and formed by the ascending and descending
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loop.

Fig 4. A broiler chicken affected with ascites showing distended abdomen due to accumulated ascitic
fluid.
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Fig 5. Section of thyroid gland of a broiler chicken affected with Ascites syndrome showing focal

mononuclear cell infiltration in the parenchyma of the gland. H& E. Original magnification-400 X.

Fig 6. Section of thyroid gland of a broiler chicken affected with Ascites syndrome showing congestion

and focal mononuclear cell infiltration. H&E. Original magnification-400X.
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Fig 7. Section of thyroid gland of a broiler chicken affected with Ascites syndrome revealing, congestion,

oedema and infiltration of mononuclear cells. H&E. Original magnification-400X.

Fig 8. Section of adrenal gland of a broiler chicken affected with Ascites syndrome revealing severe

congestion. H&E . Original magnification-400X.
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Fig 9. Section of adrenal gland of a broiler chicken affected with Ascites syndrome showing severe

oedema. H&E. Original magnification-400X.

Fig 10. Section of adrenal gland of a broiler chicken affected with Ascites syndrome revealing infiltration

of mononuclear cells. H&E. Original magnification-400X.
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Fig 11. Section of pancreas of a broiler chicken affected with Ascites syndrome showing vascular

congestion. H&E . Original magnification-400X.
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