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ABSTRACT 

Poultry meat production has been dramatically increased in the last few decades 

due to increased population rate. Glucocorticoids decrease the growth of poultry 

and increase fat accumulation in liver and meat. In the coming days, it is important 

to consider the quality of meat to fulfill the increasing demand of proteins. The 

morphological and biometric properties of meat are associated with the quality of 

meat. The present research aimed to study the adaptations of muscular biology in 

response to potential glucocorticoid treatment in broiler chicken. This experiment 

was conducted into three groups of broilers (i.e. control group: homemade ration, 

group A: commercial broiler ration, and group B: a high dose of glucocorticoid at 7 

mg/kg) started from day 7 to 28. Meat and blood samples were collected at day 7, 

14, 21, and 28. For gross morphology, color and weight of meat were measured. 

Histomorphology of meat was studied under light microscope by Hematoxylin & 

Eosin stain. The length and width of meat fibers were measured using calibrated 

stage micrometer. The blood cholesterol dynamics was measured by 

spectrophotometer. The color of breast meat was more yellowish and lighter than 

thigh meat. The weight of meat was negatively affected by glucocorticoid. 

Glucocorticoid treatment negatively influenced the number of myofibers in breast 

meat, while positively influenced the thigh meat. Excess dietary glucocorticoid 

increased the biometry of breast meat and decreased that of thigh meat in broiler. 

Glucocorticoid non-significantly increased the serum cholesterol level. These 

findings advance our knowledge about the action of glucocorticoid in the muscular 

system and provide basis for novel therapies to prevent glucocorticoid-induced 

muscular atrophy. 

 

 

  

 

 

 

 

 

 

 

 INTRODUCTION 

Due to the growing human population and increasing 

demand for proteins throughout the world, the 

production of poultry meat has dramatically increased 

in the last few decades. A broiler can attain a body 

weight of 2 kg by consuming 3 kg of feed within 35 

days [1]. The majority of this increase has been 

rendered possible due to rapid growth by genetic 

selection of poultry for quantitative traits, which has 

tremendously augmented the growth rate of meat by 

inducing hypertrophy in meat fibers [2, 3]. In the 

coming decades, it is also essential to ensure the 

quality meat to fulfill the increasing demand of 

proteins. The synthetic steroid, glucocorticoid is used 

as a growth promoting agents for increasing the body 

weight in livestock legally or illegally [4, 5, 6]. Steroid 

hormones are applied for increasing the growth rate of 

broiler to meet up the demand of total meat 

consumption [7]. 
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The color of meat is an important quality attributes 

both for the consumer’s selection of fresh meat at the 

retail level and for the consumer’s final evaluation and 

acceptance of meat product [8]. Morphological and 

biometric properties of meat fibers play a key role in 

performance and meat quality in broiler chicken [9]. 

So, investigation of these characteristics is one of the 

most practical importance to poultry and meat 

scientists. Although the current commercial broiler 

chicken strains are a result of successful selection 

programs for rapid growth and body conformation, 

especially favoring the breast muscles. Because, the 

breast meat is the most valuable portion of the chicken 

meat in the market and have significant economic 

impact. For this reason, the broiler industry is 

constantly interested in evaluating the weight and 

yield of the breast meat as the most important 

variables [10].  

It has been reported that dietary supplementation of 

steroid growth promoter; glucocorticoid did not 

improve overall growth performance (i.e. body weight 

and dressed weight) of broiler chicken [11]. In chicken, 

glucocorticoid (dexamethasone) induced-retarded 

fatty acid utilization in muscle. Dietary 

dexamethasone promoted the transcriptional activity 

of genes related to lipid uptake and oxidation in 

muscles. Unrivalled lipid uptake and utilization are 

recommended to be involved in the augmented 

intramyocellular lipid accumulation [12]. A higher 

dose of glucocorticoid causes greater muscular 

atrophy in rat in comparison to those receiving lower 

doses of glucocorticoid [13, 14]. But the mechanism 

underlying the muscular atrophy in response to 

glucocorticoid in broiler chicken is not completely 

understood. It was hypothesized that high dose of 

glucocorticoid alters the number or the size of 

myofibers in broiler chicken.  

In addition, modern intensive broiler production has 

been in the efficient and economical production of 

high-quality chicken meat [15]. The quality of the meat 

is associated with the total lipid and cholesterol profile 

in blood. A group of scientists have noted that 

supplementation of herbal mixture lowers the blood 

cholesterol level in broiler chicken [15]. There is no 

research exists which studies the effects of 

dexamethasone on the blood cholesterol profile in 

broiler chickens. Therefore, the present study aimed to 

study the morphology and biometry of breast and 

thigh meat and on blood cholesterol level in response 

to high dose of glucocorticoid in broiler chicken.  

MATERIALS AND METHODS  

Animal ethics 

The present experimental procedures were approved 

and performed in accordance with the guidelines for 

the care and use of animals as established by Animal 

Welfare and Experimentation Ethics Committee, 

Bangladesh Agricultural University, Bangladesh. 

 

Bird management 

The experiment was conducted in the department of 

Anatomy and Histology, Bangladesh Agricultural 

University, Mymensingh-2202. In total, 90 (“Cobb 500” 

strain) one day old broiler chicks were purchased from 

a commercial hatchery (Provita Feed and Hatchery 

Ltd., Bangladesh). Upon arrival, broilers chicks were 

individually weighed, and steel wing tagged before 

being allotted to one of the 3 pens (thirty birds per 

pen), equally distributed over three identical climate-

controlled rooms, so that each pen had a similar initial 

total body weight. Each pen had three drinking 

nipples with a cup underneath connected to a water 

tank. A feeding tray was placed on the floor of the pen 

during week 1 and replaced by a feeding trough 

thereafter. Feed and water were available ad libitum 

throughout the experiment. Rice husk was used as 

litter material.  

 

Experimental design and treatments 

The experiment was conducted into three groups in 

three different pens (three pens with thirty birds per 

pen), and treatments were equally distributed over 

pens. All birds received the same standard starter diet 

for the first 7 days of the experiment. After week 1, 

three dietary treatments were provided which 

contained homemade ration in control group, 

commercial broiler ration in group A and homemade 

ration with a high dose of glucocorticoid 

(dexamethasone) (7mg/kg) in group B. The homemade 

ration was formulated according to the commercial 

broiler type ration to meet the nutrient 

recommendations for boilers. These dietary treatments 

were randomly assigned to the broilers in pens. All 

rations were provided as pellets for the starter and 

grower diet. The broiler ration did not contain any 

antibiotic or other growth promoters. 
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Tissue collection and preservation 

The experimental broilers were slaughtered by 

cervical subluxation method at day 7, 14, 21, and 28 of 

the experiment. The birds were plucked immediately 

after slaughtering and meat samples were excised 

from the breast and thigh of the broilers, rinsed with 

physiological saline (0.9%). Then the collected meat 

samples were immediately placed in Bouin’s solution 

for further histological study. 

 

Blood collection and serum preparation  

Blood samples were collected from wing vein of each 

broiler at day 7, 14, 21 and 28 days of the experiment. 

About 5 ml of blood was collected from each broiler 

without anticoagulant, in a sterile glass test tube. The 

blood containing tubes were placed in a slanting 

position at room temperature for clotting. The tubes 

were then placed in a refrigerator at 4ºC over-night. 

Serum sample was then collected and centrifuged at 

1000 rpm for 15 minutes to get rid of unwanted 

substances. The collected serum was then stored in a 

screw capped serum vial and preserved at -20º C until 

use. 

 

Gross morphology  

Morphometric (i.e. color and weight) alterations of the 

breast and thigh meat were examined in the broilers 

during the experiment. The color of the excised meat 

samples was compared in between breast and thigh 

meat through visual inspection. The weight of breast 

and thigh meat was recorded by electronic digital 

weighing balance. 

 

Histomorphology and biometric measurements 

For histological studies, the collected breast and thigh 

meat were dehydrated in the series of ascending 

graded alcohol followed by clearing in three changes 

of xylene. Then, the tissues were infiltrated with 

different grades of melted paraffin (49°C, 55°C, and 

58°C) at 30 minutes interval. The tissues were then 

embedded in paraffin (58°C) and finally the sections 

were cut at 6μ thickness using sliding microtome 

(MIC 509, Euromex, Japan). After cutting, the sections 

were floated in a floatation bath at 37°C for stretching. 

Then the sections were mounted on clean slides using 

an adhesive (egg albumins) and dried on a slide 

warmer at 37°C. The sections were then stained using 

Mayer’s Hematoxylin and Eosin (H & E) stain. The 

histological characters (i.e. number of meat fibers) of 

meat tissues were observed under light microscope at 

40x magnification. The length and width of breast and 

thigh meat fibers were considered for biometric 

measurement which was performed using calibrated 

stage micrometer in μm (micrometer). Thirty sections 

(ten sections from each group) were biometrically 

evaluated from three different groups of experiment. 

 

Photomicrographs 

The sections were evaluated at 400-fold magnification 

by light microscope (Leica DMR; Leica Microsystems, 

Wetzlar, Germany). The pictures were taken with a 

digital color camera. For each section, 10 randomly 

selected fields were captured for the measurement of 

number, length and width of fibers, as well as the total 

number of fibers. Results are presented as the mean 

percentage of the fibers per total fibers in the 

evaluated fields. 

 

Serum cholesterol analysis 

5 ml of blood was collected without anticoagulant in 

sterile glass test tubes. The blood containing tubes 

were placed in a slanting position at room 

temperature for clotting. The tubes were then placed 

in the refrigerator at 40C over-night. Blood was 

centrifuged at 1000 rpm for 15 minutes for serum 

collection and the serum was stored in a freezer at -

20°C until analyses. Blood serum cholesterol (TCHOL) 

was determined by the spectrophotometric method, 

using Human Humalyzer 2000 (Wiesbaden, Germany). 

The cholesterol present in the serum sample produced 

a colored complex. The intensity of the color formed is 

proportional to the cholesterol concentration in the 

serum sample. 

 

Statistical analysis 

The results were analyzed in the GraphPad Prism 

version 8.0 (GraphPad Software, San Diego, CA, USA). 

All data were expressed as mean ± standard error and 

differences among the groups of birds were compared 

using one-way ANOVA with post-hoc Duncan’s 

multiple range test. Values of p<0.05 were considered 

significant. 
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RESULTS  

Gross morphology of breast and thigh meat 

The color and lightness of breast and thigh meat were 

observed by visual inspection. The breast meat 

exhibited a light-yellow color, while thigh meat 

appeared pale red in the broilers of group B (Figure 

1a). The color of breast meat was more yellowish as 

compared to thigh meat. The lightness of breast meat 

was more than the thigh meat.  

 

Figure 1. a. Representative photos of breast and thigh meat color of 

broilers in group B at day 14 of the experiment. b. Histological 

representation of breast and thigh meat fibers (40X). Bm- breast 

meat, tm- thigh meat. 

 

The effects of glucocorticoid on the weight gain of 

breast and thigh meat in broiler chicken are presented 

in Figure 2. The breast meat weight was decreased in 

group B as compared to control and group A in broiler 

at day 21 of the experiment. The thigh meat weight 

was decreased in the broilers of group B than the 

broilers of control and group A at days 21 and 28 of 

the experiment. 

 

Histology of breast and thigh meat  

The histological structures of breast and thigh meat 

fibers are presented in broiler chicken (Figure 1b). 

Steroid growth promoter, glucocorticoid influenced 

the numbers of myofibers in breast and thigh meat of 

broiler chicken (Figure 3). The number of myofibers of 

breast meat was decreased in the broilers of group A 

and B as compared to the control birds at day 21 of the 

experiment. The number of myofibers of thigh meat 

was increased in the broiler of group B as compared to 

that of group A and control at day 7, 14, 21, and 28 of 

the experiment. 

 

Figure 2. Effects of glucocorticoid on the weight of breast and thigh 

meat (g) in relation to the days of the experiment in broiler. Data 

were expressed as mean ± standard error and differences among the 

groups of birds were compared using one-way ANOVA with post-

hoc Duncan’s multiple range test. Column with differing 

superscripts are significantly different from each other (P < 0.05). 

 

Figure 3. Effects of glucocorticoid on the number of breast and thigh 

meat fibers in relation to days of the experiment in broiler chicken. 

Data were expressed as mean ± standard error and differences 

among the groups of birds were compared using one-way ANOVA 

with post-hoc Duncan’s multiple range test. Column with differing 

superscripts are significantly different from each other (P < 0.05). 
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Biometry of breast and thigh meat  

The biometry (i.e. length and width of myofibers) of 

breast and thigh meat fibers is affected by dietary 

glucocorticoid in broiler (Figure 4 & 5). The length of 

breast meat fiber was non significantly increased in 

group B as compared to the control birds, while the 

length of thigh meat fibers was significantly decreased 

in the broilers of group B as compared to control and 

group A at day 7, 21, and 28 of the experiment. The 

width of breast meat fiber was non-significantly 

increased in group B as compared to the control birds, 

while the width of thigh meat fibers was significantly 

decreased in the broiler of group B as compared to 

control and group A at day 14 and 28 of the 

experiment. 

 

Figure 4. Effects of glucocorticoid on the length of breast and thigh 

meat fibers (µm) in relation to the days of the experiment in broiler 

chicken. Data were expressed as mean ± standard error and 

differences among the groups of birds were compared using one-

way ANOVA with post-hoc Duncan’s multiple range test. Column 

with differing superscripts are significantly different from each 

other (P < 0.05). 

 

 

 

Figure 5. Effects of glucocorticoid in the width of breast and thigh 

meat fibers (µm) in relation to the days of the experiment in broiler 

chicken. Data were expressed as mean ± standard error and 

differences among the groups of birds were compared using one-

way ANOVA with post-hoc Duncan’s multiple range test. Column 

with differing superscripts are significantly different from each 

other (P < 0.05). 

 

Blood cholesterol profile 

The serum cholesterol data in different groups of 

broilers are presented in Figure 6. There was a non-

significant increase in serum cholesterol level in 

broilers of group B as compared to control and group 

A at day 7, 21, and 28 of the experiment. 

 

Figure 6. Dynamics of cholesterol in serum in relation to age of 

broiler chicken treated with glucocorticoid. Data were expressed as 

mean ± standard error and differences among the groups of birds 
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were compared using one-way ANOVA with post-hoc Duncan’s 

multiple range test.  

 

DISCUSSION 

The present study intended to demonstrate the effects 

of glucocorticoid on gross morphology (i.e. color and 

weight), histomorphology (i.e. number of myofibers), 

and biometry (i.e. length and width of myofibers) of 

breast and thigh meat and blood cholesterol level in 

broiler chicken. It was hypothesized that high dose of 

glucocorticoid would result alteration in the 

morphology of meat, which coincides with reduced 

body weight. Additionally, it was questioned that the 

high dose of glucocorticoid could alleviate the blood 

level of cholesterol in broiler. Therefore, the 

experiment was conducted with high dose of 

glucocorticoid in broiler chicken. 

The color of meat is an important quality attribute for 

the consumer’s selection of fresh meat and acceptance 

of a meat product [8]. Extreme paleness or darkness of 

meat has reflected badly on poultry industry [16]. The 

color of poultry meat is highly correlated to the 

amount of haem containing compounds, myoglobin. 

However, within most individual experiments the 

myoglobin content in breast muscle was significantly 

lower than that of the thigh muscle. The thigh meat 

has a high proportion of   myoglobin as compared to 

breast meat [17]. The intramuscular connective tissue 

and tenderness of the meat are varied between the 

breast and thigh meat in chicken [18]. The color of 

breast meat is more yellowish as compared to the 

thigh meat. The lightness of breast meat is more than 

the thigh. The variations in color and lightness might 

be related with myoglobin content in meat, the 

intramuscular connective tissues and tenderness of the 

meat. 

Higher doses of dexamethasone have negative effects 

on the growth rate and tibia genomic properties of 

broiler [19]. The immunosuppressive effect of 

glucocorticoid is related with the muscle fiber loss in 

muscular dystrophy (20). In addition, glucocorticoid 

impairs young myofibers formation in skeletal muscle, 

increase protein breakdown in skeletal muscle of 

young adults, decrease protein synthesis in aged rats, 

and morphologically and functionally damage muscle 

precursor cells (21).  

Glucocorticoid; dexamethasone increases the plasma 

T3 levels and metabolism of protein in muscle which 

is responsible for muscular dystrophy [22]. The 

present study reported that dietary supplementation 

of glucocorticoid decreased the individual weight of 

breast and thigh meat in broiler chicken. These results 

support the study performed by our group and 

suggested that dietary glucocorticoid did not improve 

overall growth performance (i.e. body weight and 

dressed weight) in broiler chicken [11]. This is in 

agreement with other researches [14, 22] who reported 

that high doses of dexamethasone cause muscular 

dystrophy and atrophy in rat.  

Histological and biochemical properties of meat fibers 

are associated with the meat quality. So, investigation 

of these characteristics is one of the most practical 

importance to poultry and meat scientists. However, 

still there is not enough research that definitely 

demonstrates the deleterious effects of increasing fiber 

size on meat quality, and some researchers showed 

that largest breast meat fibers exhibited high meat 

quality [9]. In the present study, the number of 

myofibers of breast meat was decreased in the broiler 

fed the ration supplemented with dexamethasone as 

compared to the control. And the number of thigh 

meat fibers were increased in glucocorticoid treated 

broiler. So, it is assumed that the lower number of 

breast meat fibers might contribute to the reduced 

body weight gain in response to dietary glucocorticoid 

in broiler chicken. 

Many researchers reported that excess glucocorticoid 

either endogenous or exogenous induce muscular 

atrophy leading to myopathy in skeletal muscle in 

animals [13, 14]. Thus, high dose of glucocorticoid 

affects the quality of meat in animals. In addition, A 

high dose of glucocorticoid causes mild damage in the 

liver of rat and improves renal failure in multiple 

myeloma patients [23, 24]. However, there is no study 

exists about the effects of high dose of glucocorticoid 

on the biometry of breast and thigh meat in broiler 

chicken. In this experiment, high dose of 

glucocorticoid affected the biometry of breast and 

thigh meat fiber in broiler chicken. The length of 

breast meat fibers was non significantly increased, 

while the length of thigh meat fibers was significantly 

decreased in the broilers. The width of breast meat 

fiber was non-significantly increased, while the width 

of thigh meat fibers was significantly decreased in the 

broiler. High dose of glucocorticoid has positive 

effects on the breast meat biometry and negative 

effects on the thigh meat biometric properties in 

broiler chicken. This result supports that the high dose 

of glucocorticoid reduces the myotube diameter in 
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thigh meat [25] but opposite to the breast meat profile 

in broiler. 

The cholesterol content in broiler meat is one of the 

quality indices whose level the consumer wants to 

have as less as possible. The ingredients of feed are 

one of the most contributing factors to reduce the 

cholesterol level in meat in poultry [26, 27]. In the 

present study, dietary glucocorticoid was used in 

broiler and their influence on blood cholesterol 

dynamics was evaluated in the broiler chicken. In this 

study, the blood cholesterol level was non 

significantly increased in response to dietary 

glucocorticoid in broiler chicken. On the contrary, feed 

supplementation of herbal mixture lowers the blood 

cholesterol level in broiler chicken [15]. This increased 

blood cholesterol might release into the body tissues 

i.e. meat and liver which is necessary to investigate as 

further research. 

In conclusion, the outcomes of the present study 

reveal that a high dose of glucocorticoid alters the 

breast and thigh meat morphology in broiler chickens. 

The reduced number of breast meat fibers might 

contribute to the decreased body weight gain in 

broiler treated with glucocorticoid. A high dose of 

glucocorticoid increased the breast meat biometry and 

decreased the thigh meat biometric properties in 

broiler chicken. The effects of glucocorticoid on the 

biometry of breast and thigh meat fibers might be 

associated with the excess of glucocorticoid in breast 

and thigh meat. Morphological and biometric 

properties of breast and thigh meat fibers can provide 

beneficial information regarding the nature of 

mechanically deboned meat and its use in food 

products. The up regulated blood cholesterol by 

glucocorticoid might release into body tissues i.e. meat 

and liver which is necessary to investigate as further 

research. It would be interesting to assess the effects of 

glucocorticoid on intramuscular connective tissue, 

lipid profile and cholesterol level of meat in broiler. 
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