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SUMMARY: The study was conducted to examine the histological changes i.e. morphology and biometry of immune organs
(thymus, spleen and bursa cloacalis or «Fabricius») of broilers in response to dietary dexamethasone (DEX). The daywvele: chicks
obtained from the commercial hatchery and randomly divided into two groups i.e. control and experimental or treated gooumIThe
group was reared on commercial broiler ration and the experimental group (n=25) was maintained on commercial broilehn ration wit
corticosteroid (Dexamethasone-Decason, BP 0.5 mg, Opsonin @ 7 mg/kg feed). Samples (bursa cloacalis, spleen, and thymus) were
collected from the ten control and ten experimental broilers at 14 and 28 days of experiment; then tissues were staimadoxittirHe
and Eosin. The biometric measurements of the samples were performed by the calibrated stage micrometer. Finally, thetabtained d
were analyzed using GraphPad Prism 8 software. In DEX treated group, the morphology of thymus, spleen and bursa cloacalis did n
show any abnormal alterations. But their development rate was slower on visual inspection in DEX treated group. Thewedtth and
of bursal follicle of bursa cloacalis, thymic lobule of thymus and white pulp of spleen were statistically consisted baglhymeri
decreased in DEX treated group than the control. The present findings suggested that DEX does not affect the histotegtaatarchi
of immune organs except causing developmental arrest. Numerical decrease in the biometry of immune organs indicates that DEX
causes apoptosis of immune cells in lymphoid organs of broiler.
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INTRODUCTION

Poultry industry is one of the leading fast- growingPotentiality, to enhance feed conversion ratio (FCR), greater
agricultural sub-sectors throughout the world. According tévability and lowered mortality in birds (Dhaneaal, 2014;
FAO statistical database 2016, global population of poultiylostafaet al, 2016).
is around 23 billion resulting 3 birds per person. Annual per
capita consumption of poultry meat has risen from 2.88 to ~ The broadspectrum effect of GPs on health and
14.13 kg. Overall production has drastically been elevat@goduction performance has triggered the discovery and
in developing countries, more specifically in East and Sousidespread use of large number of feed probiotics. Although
East Asia countries, with a growth rate of 7.4 % per annuﬁPS are non-nutirent and used in small amount in feed, they
(Mottet & Tempio, 2017). In poultry industry, cheap andan maximize the utilization of feed-nutrients by improving
quality cheap and quality feed formulation constitutes tHgut health and immunity (Dhaned al). Different types of
major input that determines the most proﬁt margins_ Witho@ﬂtibiOtiCS, vitamins, minerals and steroids are used as GPs
suitable feed, host genetic potential will not be triggere® enhance growth of meat producing animals and birds.
fully even of most suitable broiler strain (Kadital, 2017). Steroids are especially used to increase the carcass weight
Different kinds of growth promoters (GPs) are frequentlin livestock legally or illegally (Serratoga al, 2006; Yuan
supplemented in broiler feed in order to maximize genet} al, 2008; Jeongt al, 2010). A good number of evidence
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suggested that the indiscriminate use of steroids, especidtipl in the search of host adaptation process to stressors.
corticosteroids in developing countries like Bangladesh (Istowever, the relative proportion of change in the weight of
lamet al, 2013; Kamakt al, 2019). immune organs from dietary DEX therapy is not well-
investigated yet. Therefore, the present research aimed to

Glucocorticoids (GCs) are steroid hormonesnalyze the effects of a dietary DEX on the immune organs
including both natural and synthetic derivatives (Cantiellthymus, spleen and bursa of Fabricius) of broiler chickens.
et al, 2009). More than 50 steroids have been isolated from
the adrenal cortex. Only a few are primarily responsible for
the effects that the adrenal cortex exerts in the body such@ATERIAL AND METHOD
carbohydrate, protein and fat metabolism, increase
gluconeogenesis, decrease peripheral utilization of glucose,
antagonism to insulin, increased protein catabolism, reducEthical approval: The present study and all experimental
fat storage, anti-inflammatory effects including reducepdrocedures were approved and performed according to the
circulatory lymphocytes, eosinophils and fixed lymphocytiguidlines for the care and use of animals as established by
tissues and reduction of degree of local inflammator&nimal welfare and Experimentation Ethics Committee,
processes (Yuaet al). Bangladesh Agricultural University, Mymensingh [AWEEC/

BAU/2019(27)].

Dexamethasone (DEX) is a synthetic derivative of
glucocorticoids, whose major therapeutic usage derives frdaxperimental design: The day old chicks were obtained
their anti-inflammatory and immunosuppressant propertié®om commercial hatchery and randomly divided into two
(Watteynet al, 2013). Currently, stress is considered one @froups i.e. control and experimental or treated group. The
the major predisposing factors for poultry diseases in tlwentrol group (n=25) was reared on commercial broiler ration
poultry sectors. DEX is an immunosuppressant drug thatasd fresh drinking water (Fig. 1). The experimental group
widely used to study some stressor effects in developmént25) was maintained on commercial broiler type ration
and course of poultry diseases (Stehial, 2010). Being with corticosteroid (Dexamethasone, BP 0.5 mg, Opsonin
close to endogenous corticosteroids, DEX was supposedtd@ 7 mg/kg feed) and fresh drlnklng water.
induce effects similar to elevated concentration g e '
corticosterone and trigger stress-related signaling pathwa
(Calefi et al, 2016). The effect of DEX on lymphocytes
from the spleen, mesenteric and popliteallymphnodes
less pronounced (Jeklow al, 2008). In addition, DEX
treatment yielded granulocytophilia and reduce
mononuclear cells in human, lymphopenia and neutrophi
in rat, neutrophilia and eosinopenia associated wite = = et
lymphopenia, monocytosis in cattle, neurtorphilia an§ig- 1. Broiler rearmg (Cobb 500 strain) at day 2 of experiment.
lymphopenia in pigs as reviewed by Aengwanich (2007).

Weight loss of immune organs (Vicuia al, 2015) and sample collection: To examine the effects on immune
depleted blood lymphocytes were also recorded in DE§rgans (bursa cloacalis, spleen, and thymus), the samples
treated broiler chicks (Aengwanich; Afrose al, 2018). \yere taken from ten control and ten experimental broilers at
Besides liver enlargement, both weight and function @fach of the sampling days at 14 and 28 days (Fig. 2). The
lymphoid organs including thymus, bursa of Fabricius angssye samples were collected by dissection immediately after
spleen were found to decline by corticosteroid treatment §laughtering of the birds. After collecting, the tissue samples

birds (Mehaiseret al, 2017). Dietary application of DEX \yere preserved in 10 % formalin. Then, the samples were
in broiler can easily be a feasible, controlled, and flexiblgept for routine staining procedure.

Fig. 2. Sample coIIectlon from broiler. (a) spleen, (b) Bursa cloacalis and (c) Thymus at day 14 of experiment.
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Processing of tissues for histological studyor histological from twenty broilers at 14 days of experiment. The length
studies, the fixed tissues were dehydrated in the seriesaofd width of bursal follicle of bursa cloacalis, thymic lobule
ascending grade of alcohol followed by clearing in threef thymus and white pulp of spleen were considered for
changes in xgne. Then, the tissues were infiltrated withbiometric measurement. The same measurements have been
different graded of melted paraffin (48, 55°C, and 58C) performed for twenty sections at 28 days of rearing.

at 30 minutes interval. Enhtissues were then embedded in

paraffin (58°C) and finally the sections were cut at 6nStatistical analysis All data were presented as meastan-
thickness using sliding microtome (MIC 509, Euromexdard error and differences among the biometric parameters
Japan). After cutting, the sections were floated on luke-warof birds were compared using Wilcoxon matched signed rank
water in a floatation bath at 3T for stretching and then test. Statistical analysis was performed using GraphPad
the sections were mounted on clean slides using an adhegivism 8 software.

(egg albumins) and dried on a slide warmer at@7The

sections were then stained using Mayer’s Hematoxylin and

Eosin (H & E). RESULTS

Morphometric study and biometric measurement:The

histological structures of the lymphoid tissues were observed  Effects of DEX on splenic morphology and biometry:
using light microscope under lowx10) and high X40) Histologically, the spleen was surrounded by a thick capsule
magnifications. Photographs were taken from the selectedth a small number of trabeculae in control birds. The red
specimens. Then the biometric measurements of differgmilps were less distinct and distributed randomly within the
histological structures of the lymphoid tissues werwhite pulp of spleen. The white pulp was composed of
performed using calibrated stage micrometer in mmetwork of reticular cells and reticular fibers within which
(micrometer).Twenty sections (ten from control group ansmall, medium and large sized lymphocytes and plasma cells
ten from treatment group) were morphometrically evaluatedere diffusely distributed. It contained sheathed arteries and

Fig. 3. Photomicrographs of spleen of control and experimental broiler stained with Hematoxylin-Eosin. (A) Histomorphiolagicaissof
spleen in control group. (B) Histological structures of spleen of broiler treated with dexamethasone. Cp: capsule; WipViRptéed pulp.
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lymphatic nodules. The red pulp of the spleen 250+
was composed of venous sinuses and
anastomosing cord of reticular cells, 200+
macrophages, lymphocytes and blood cells. The
morphology of the spleen did not show any 150
abnormal alterations in the treatment group than
in the control group (Fig. 3). Only the 100
development of splenic pulps (visual inspection)
was slower in the DEX treatment group as 50
compared to the control group.
O-—T—T T T T T T T T T T
A numerical decrease is observed in the Do ade e abe B B o aBe aB WD B WD
length (123.37 mm in control group and 74.62 \00:&\0069\00&@0&0‘&0\0 &Q’ ,\c&c?
mm in treatment group whereas 231 mm in con- &\° \0&\°@°@°@°&\°&\°6\\°@\°@°&\°
trol group and 115.5 mm in treatment group at \GQ 0@;@\0\\)6\3 Q\QQ\Q QQ}\QQ}Q\QQ\QQQ}
day 14 and 28 respectively) and width (86.62 mm & \\\0\ o\i\(’ o\gx" R Qo\ Q& Qo\
in control group and 76.12 mm in treatment group ,z}\°§\° N ,}‘.\(,\°.\¢,\°.\<,\°.\<,\°‘;\‘°‘-\\\°‘-\\\°‘-\\@‘
whereas 164 mm in control group and 126 mm Q&” o«‘%&"@)‘"@@ ST 5\"‘6\*‘ &
in treatment group at day 14 and 28 respectively) & 5& SEEESE 6‘\9@&“ S
of white pulp of spleen in DEX treated group asg® o}“\&“\s@q@ Q\"‘.b@.gl“ve“ ST
NN v
compared to the control group at day 14 and qe&,e“ ® “\9‘\\,0‘\ SO

28 of experiment (Figs. 4 and 5). Fig. 4. Biometry of immune organs of control and experimental groups

Effects of DEX on thymic morphology of broiler at day 14 of experiment.

and biometry: The control birds of the present
experiment showed lobular nature of the thymus.
The lobes of the thymus were surrounded by a
capsule from it arise incomplete interlobular
septa dividing the gland into lobules. Each lobule
showed an outer deeply stained area, the cortex
which was densely packed with lymphocytes and
a central lightly stained area, the medulla with 300+
many epithelial cells predominated over the
lymphocytes and the corticomedullary junction
was clear. In both cortex and medulla,
lymphocytes appeared as small rounded cells
with large nucleus and dispersed chromatin 1004
whereas epithelial cells appeared with large pale

nucleus. In DEX treated broiler, the cortex and

400

200

the medulla did not show any abnormal i e {; T 1 ; %[» Q‘: Q: ;
i i D ad D A D
morphological changes (Fig. 6). KOQ‘?Q?‘:GQ‘: ?9:06:: Q?tod: @toqt Q?tootoom
. o .0 0. 0 0. 0 0. 0.0, .0 0. 0
The length (104.88 mm in control group & QD @@ Q&
and 76 mm in treatment group whereas 115.5 mm \3&"\@@8\&{ QQ\Q\S\QQ\G\S\Q‘%Q\Q\Q@\QQ
in control group and 84 mm in treatment group §°§°§i§°§¢06¢06¢0§¢eq° & P
at day 14 and 28 respectively) and width (73.25 ,,}\bq} f,}i“ 2 o o \o\ & 4‘{\{‘ {\\"eé@é&
mm in control group and 78.62 mm in treatment 0"’&6’}6"@0‘* @&‘\-&@@&@@5\ c}"‘&“‘&“
group whereas 91.87 mm in control group and & & & & & & & 5\‘&0&06% &
81.12 mm in treatment group at day 14 and 280§°§°\§\§ ® @\-‘6‘_\&“\9‘\\,«5‘@
respectively) of thymic follicles were numericallya® \% W ‘t\\,ﬁo\,@“\\\ ®

decreased in DEX treated group as compared to
the control group at day 14 and day 28 of theFig. 5. Biometry ofimmune organs of control and experimental groups
experiment (Figs. 6 and 7). of broiler at day 28 of experiment.
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Effects of DEX on bursal
morphology and biometry: In con-
trol group, the bursa cloacalis
composed of numerous mucosal
folds or plicae. The middle region
of the fold was thicker than the base
and apical portion. There were
numerous follicles in the lamina
propria of each fold. All the bursal
follicles hadclear margin and they
were separated from the adjacent
lymphoid tissue by connective tissue
fibers, cells and intercellular space.
Each bursal follicle was composed of
a peripheral cortex and a central
medulla.There is a capillary layer
between the cortex and medulla. The
darkly stained cortex was filled with
many closely packed lymphocytes
whereas the pale stained medulla
contained fewer cells of various sizes.
In DEX treated group, all the
morphological structures remained
same. But the burseloacaliswas
characterized by poorly developed
bursal follicles with less

r A'od i - > g A0 £ .E:'i-'. £
Fig. 6. Broiler Thymus Hematoxylin-Eosin stained. (A) Histological structures of Thymu .
control group; (B) Histological structures of Thymus of broiler treated with dexamethasoﬁg.ferem'at'on into cortex and medulla
Cp: Capsule: C: Cortex; M: Medulla. in treatment group as compared to the

control group (Fig. 7).

R W

The length (1942 mm in
control group and 152.12 mm in
treatment group whereas 257.25 mm
in control group and 173.25 mm in
treatment group at day 14 and 28
respectively) and width (178.5 mm
in control group and 149.62 mm in
treatment group whereas 204.75 mm
in control group and 170.62 mm in
treatment group at day 14 and 28
respectively) of bursal follicle is
statistically consistent but
numerically decreased in DEX
treated group as compared to con-
trol group at day 14 and day 28 of
experiment (Figs. 6 and 7).

. Fig. 7. Broiler Bursa Hematoxylin-Eosin
~ stained. (A) Histological structures of Bursa,
. control group. (B) Histological structures of

| Bursa, treatment group. Cp: Capsule; F:
- Follicle; C: Cortex; CM: Cortico-medullary
junction; M: Medulla.
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DISCUSSION The histomorpholgical architectures of immune
organs (thymus, spleen, and bursa cloacalis) did not show
any abnormal alterations in both the control and DEX treated

Effects of DEX on splenic morphology and biometrybroiler chicken. But the development and maturation of the

The present qualitative histomorphological analysis of splestructures of immune organs were delayed by DEX. The
showed normal in appearance as previously reported biometry of immune organs was influenced by DEX in
chicken by Akteeet al. (2006). In the current research, DEXbroiler chicken. The biometric differences obtained in the
delayed the development of splenic pulps of spleen in broilenmune organs might be due the activation of cell death
chicken. The length and width of splenic pulps wersignalling pathway. This study laid the foundation for further
numerically decreased in DEX treated broiler chicken. Thegamunohistochemical detection of cell death and plasma
studies might be the reason for reducing relative weight oélls distribution in the immune organs of broiler chicken in
spleen in DEX treated chicken (VicuBgaal). In chicken, response to DEX.

the number of macrophages is also decreased by DEX

treatment (Calefet al).
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to DEX treatment (Cannizzet al, 2010). In the current

research, biometric measurements were performed on in-  RESUMEN: El estudio se realiz6 para examinar los cam-

dividual thymic follicle instead of cortex and medulla. Thaios histolégicos, es decir, la morfologia y la biometria de los ér-

biometric differences found in DEX treated group mighganos inmunes (timo, bazo y bolsa cloacal) de pollos de engorde
be due to the activation of signaling pathway of cell deatin respuesta a la dexametasona en la dieta (DEX). Los pollitos de

or apoptosis either in cortex or medulla in thymus of broiléh dia se obtuvieron de un criadero comercial y se dividieron
chicken aleatoriamente en dos grupos, control y experimental. El grupo

control se cri6 con una racion comercial de pollos de engorde y el
grupo experimental (n = 25) se mantuvo con una racion comercial

Effects of DEX on bursal morphology and blometryde pollos de engorde con corticosteroides (Dexamethasone-

In the presgnt study, the _bu_rsal follicles were poorlbecason’ BP 0,5 mg, Opsonin @ 7 mg/kg). Se recogieron mues-
deve|0ped W|th |eSS dlffereﬂtlatlon Of cortex and medu”a Qifas (bolsa C|0aca|’ bazo y t|m0) de los diez po”os del grupo con-

bursa cloacalis in DEX treated broiler. The DEX decreasel y diez del grupo de engorde experimental, a los 14 y 28 dias de
the relative weight of bursa cloacalis in chicken (Vicefia experimento. Luego, los tejidos se tifieron con hematoxilina y
al.), might be due the poor development of bursa cloacalggsina. Las mediciones biométricas de las muestras fueron reali-
The histomorphological structures of bursa cloacalis in bo#gdas con un micrometro calibrado. Finalmente, los datos obteni-
the control and DEX treatment groups remained normal flps se analizaron utilizando el software GraphPad Prism 8. En el
the current study as previously discussed in chicken and dL%ERpO tratado con DEX, la morfologia del timo, el bazo y la bolsa
) . cloacal no mostraron alteraciones anormales. Pero su tasa de desa-

(Akter et al; Sultanget al). The length and width of bursal

. . . - rrollo fue mas lenta en la inspeccion visual en el grupo tratado con
follicles are numerically decreased in DEX treated brOII%EX. La longitud y el ancho del foliculo bursal de la bolsa cloacal,

chicken is in line with Higginet al. (2002) who have | |gbulo timico del timo y la pulpa blanca del bazo fueron
detected a significant decrease in the number of proliferatiggtadisticamente consistentes, pero disminuyeron numéricamente
lymphocytes in bursal tissues treated with DEX as compared el grupo tratado con DEX en relacién al control. Los hallazgos
to control tissue. actuales sugirieron que DEX no afecta la arquitectura histologica
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