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ABSTRACT Growth promoters are added with broiler
feed to boost the overall feed efficiency and growth rate.
The current study investigated the effect of dexametha-
sone (DEX)—a commonly used growth promoter—on
the broiler growth rate, meat quality, andmuscle biology.
Four homogenous groups (20 chicks/group) of broiler
one-day-old chicks were fed commercial broiler feed
where the treatment groups received 3, 5, and 7 mg/kg of
DEX with their diet for 28 d. Feed consumption and
body weight were monitored on a daily basis. Muscle
samples were collected on 7, 14, 21, and 28 d of the experi-
ment to investigate meat quality and muscular biology.
The residue of DEX inmeat was detected using thin-layer
chromatography. We observed that DEX had substan-
tially decreased (P < 0.05) feed intake, feed efficiency,
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and overall weight gain in the broiler.While the weight of
breast and thigh meat was decreased, the relative meat
weight (meat/body weight) was increased significantly
in chicks fed DEX. Simultaneously, body fat decreased
while the percentage of fat increased significantly (P <
0.05) in the DEX groups. Contrariwise, DEX improved
the investigated meat quality parameters with the poten-
tial threat of accumulation of DEX residue in the meat at
a high dose (7mg/kg).We also observed that DEX signif-
icantly increased the number of myofibers and decreased
the cross-sectional area of myofibers. Based on these find-
ings, we conclude that DEX reduces feed intake, feed effi-
ciency, and growth rate, but might improve meat quality
with a potential risk of residual DEX accumulation if fed
at a high dose.
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INTRODUCTION

The poultry business has already established itself as a
major player in the agricultural economy, supplying a
significant portion of animal protein to meet the per cap-
ita demand for meat. The poultry industry grew quickly
(25%) among farm animals between 2007 and 2017
(FAO −Food and Agriculture Organization of the
United Nations, 2019). This industry has a lot of prom-
ise to ensure food security and boost the country's econ-
omy. It was anticipated that the demand for animal-
derived food will increase by 70% between 2005 and
2050 where the poultry meat is likely to have the highest
growth of 121% (Mottet and Tempio, 2017).
Broiler farms are specifically designed for meat pro-
duction since they grow quickly and produce meat that
is soft, tender, and low in fat. Over several decades,
efforts to increase the growth rate led to the discovery
and widespread usage of several growth promoters. Nat-
ural derivatives of steroid hormones, such as glucocorti-
coids (GCs), are also available as synthetic versions.
Dexamethasone (DEX) is a synthetic glucocorticoid
used to treat inflammation and suppress the immune
system (Watteyn et al., 2013). It is reportedly used as a
growth promoter for cattle fattening purposes
(Kamal et al., 2019). But the question arises concerning
the efficacy and residual effect of DEX as a growth pro-
moter in poultry species like broilers. The use of anabolic
steroids and other growth-promoting substances results
in the buildup of residues in the tissue, posing a public
health risk (Hirpessa et al., 2020). However, it is quite
difficult to detect these residues in biological samples. In
this regard, thin-layer chromatography (TLC) can be
used as a screening method to analyze steroids and their
metabolites in a variety of samples (Bhawani et al.,
2010).
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The contemporary broiler chicken has a higher feed
conversion efficiency, growth rate, and greater breast
and thigh muscle yield, all of which benefit the con-
sumer. As the broiler production at a mass level has
already been accomplished, the target now shifts to
improving the quality of meat by regulating the factors
that determine the broiler meat quality (Mir et al.,
2017). As per the earlier studies, faster growth and
higher muscle yield may have negative impacts on the
broiler meat quality (Petracci et al., 2015). Color, pH,
water holding capacity (WHC), tenderness, shelf life,
collagen content, protein solubility, cohesiveness, fat
binding capacity, etc., are the most significant and per-
ceptible meat features that influence consumers' judg-
ment during purchasing meat or meat products. The pH
affects meat quality features like color, WHC, juiciness,
tenderness, and shelf life (Mir et al., 2017). The WHC
reflects the highest quantity of water that the muscle
proteins can retain under the circumstances imposed
during measurement. Increased WHC, tenderness, juici-
ness, and firmness improve the quality of meat and the
economic value of meat (Mir et al., 2017).

The morphologic and morphometric characteristics of
meat fibers are also important in influencing broiler per-
formance and determining meat quality and quantity
(Ismail and Joo, 2017). Muscle weight increases in fast-
growing broilers by increasing fiber size, length, and
number. The breast and thigh muscles of the chicken
represent the highest proportion of chicken carcass. Con-
sumers consider chicken breast and thigh flesh the most
valuable portion; hence they have a high economic
value. This might be the reason behind the constant
interest of the broiler industry in evaluating the weight
and outturn of the chicken breast meat as the most sig-
nificant criteria. According to prior researches, GCs
cause a decrease in organ weight, which is identifiable as
gross and microscopic alterations (Cannizzo et al., 2008;
Rademaker and de Vries, 2009). In this context, the his-
topathological investigation may provide a useful tool as
an indirect marker of DEX therapy. In light of the fore-
going, the current study was conducted to evaluate the
effects of DEX on the growth performance and meat
quality, as well as the muscular biology of the breast and
thigh muscle of the broiler.
MATERIALS AND METHODS

Ethical Standard

This study was carried out following institutional eth-
ical standards and authorized by the Animal Welfare
and Experimentation Ethics Committee, Bangladesh
Agricultural University (BAU), Bangladesh [Authori-
zation no. - AWEEC/BAU/2020(3)].
Experimental Design

A total of 80 healthy one-day-old chicks (DOCs) were
used in this study. The DOCs were then parted into 4
homogenous groups at random (control group [C],
experimental group 1 [E1], 2 [E2] and 3 [E3]) and allot-
ted to individual pens. Antibiotic or growth-promoter-
free and nutritionally balanced broiler feed
(Sultana et al., 2020) and fresh, cool drinking water (ad
libitum) were supplied throughout the experiment. All
groups of broilers were reared in identical conditions.
Notwithstanding, dietary dexamethasone (Decason, BP
0.5 mg, Opsonin Pharma Limited, Bangladesh) was sup-
plied with feed to the experimental groups at the rate of
3 mg/kg (E1), 5 mg/kg (E2), and 7 mg/kg (E3). The
feed intake was incessantly monitored and documented
to assure that each broiler is taking the intended quan-
tity of DEX with feed.
Sample Collection

Five broilers were sacrificed (by manual cervical dislo-
cation method) from each group on 7 (D7), 14 (D14), 21
(D21), and 28 (D28) d of the experiment. Then the
broilers were dissected immediately, and breast and
thigh muscles were collected. The weight (g) of the
breast and thigh muscle, as well as the quantity of fat,
was measured and recorded on D28. Muscle samples
were then preserved in 10% formalin for histological
study.
Meat Quality Test

The color of the breast and thigh meat was visually
inspected and texture was studied by sensory evalua-
tion. Then, the breast and thigh meat samples were kept
in separate air-tight jars and preserved at 48C tempera-
ture for 24 h. Meat color, meat ultimate pH (pHu), and
WHC of broiler meat were then determined to assess
and compare the meat quality of control and DEX
treated broilers.
Meat Color Test

The surface color of the collected broiler meat sample
was measured by a CR-400 Chroma Meter (Minolta
Co., Osaka, Japan). Two to threecm thick deboned
meat samples were used to avoid background influence.
The evaluation was done on the posterior surface of the
skinless breast and thigh meat. The meat color was
expressed in terms of CIE values where L*, a*, and b*
indicate the lightness, redness, and yellowness of the
meat samples, respectively. Hue angle [tan�1 (b*/a*)]
and Saturation index [{(a*2 £ b*2)1/2}] were then com-
puted for each sample to study the change in color of the
meat samples.
Measurement of Meat Ultimate pH

The pH measurement of the samples was carried out
with a pH meter. The pH meter reading was set to 7.00
by dipping its head into a neutral buffer solution at
248C temperature. pH reading was taken from three
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different regions of each meat sample, and then the
mean value was determined.
Measurement of WHC of Meat

The WHC of the meat samples was measured using
centrifugal force. For this, 1 g of breast and thigh meat
was weighed (W0) from each sample and then chopped
with a meat chopper. Then the chopped meat was
loaded in a PCR tube, and the total weight of the sample
along with the tube was measured and recorded as W1.
The tubes were then placed inside the centrifuge
machine. Centrifugal force was applied through 10,000
RCF (Relative Centrifugal Force) at 48C temperature
for 10 min. Then the supernatant fluid was removed
properly by micropipette. The weight of the sample
along with the tube was again measured and recorded as
W2. Finally, the WHC was computed using the following
formula, WHC (%) = [1 � {(W1 �W2)/W0}] £ 100.
TLC

TLC was performed for the qualitative detection of
DEX residue in the meat samples of 28 d old broilers
treated with DEX. At first, 2 g of meat sample was mea-
sured and blended properly. Five mL of phosphate
buffer solution was added to the blended sample. The
mixture was vortexed and 1 mL of trichloroacetic acid
was added to precipitate the protein. The mixture was
then shaken carefully and centrifuged at 3,000 r.p.m. for
15 min. Two mL of supernatant was then collected care-
fully and filtered. Two mL of diethyl ether was added.
The sample was then kept in resting condition for
10 min. Ten mL of DEX standard (Renata Pharmaceuti-
cals Limited, Bangladesh) and analytes were spotted on
the TLC plate (TLC Plate Silica Gel 60 F254, Merck,
Germany) by using a micropipette. The TLC plate was
then settled in a TLC chamber containing solvent
(dichloromethane: ethyl acetate: methanol - 14:4:1) and
Figure 1. Mean body weight of broilers of both the cont
covered by a lid. Then it was left undisturbed until the
solvent touched the marked line on the top. Spots were
then seen under the UV light of 256 nm wavelength.
Histomorphologic Study

The formalin-fixed muscle samples were processed and
stained with Hematoxylin and Eosin stain for the histo-
logical investigation. The stained tissue sections were
examined under a microscope (Leica DMR; Leica Micro-
systems, Wetzlar, Germany) at 400X magnification. A
photomicroscope (Model: CX41U-LH50HG, Olympus
Corporation, Tokyo, Japan) was used to capture histo-
logical images at 400X magnification for a better presen-
tation of the histological findings. The number of
myofibers and their cross-sectional area (square microm-
eter) were counted and quantified using computer-
assisted image analysis software (ImageJ freehand tool).
Statistical Analyses

A completely randomized design was followed for the
study. SPSS software version 22 (IBM SPSS Statistics
22) was used to analyze the obtained data. Shapiro-Wilk
test was carried out to evaluate the normality of the
data set. One-way analysis of variance (ANOVA) and
posthoc Duncan's multiple range test were used to com-
pare the groups' differences. The strength of association
between 2 variables was measured using Pearson's corre-
lation coefficient. Probability values (P) less than 0.05
were regarded as significant. All data were presented as
mean § standard error of the mean (SEM).
RESULTS

Live Weight of DOCs

The initial mean live weight of the DOCs was 43.85 §
0.41 g. After separating into groups, the weight of differ-
ent groups was almost similar (P > 0.05), which were
rol and DEX groups on different days of the experiment.
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44.00 § 0.68 g, 43.50 § 0.80 g, 44.20 § 0.68 g, and
43.70 § 1.12 g in groups C, E1, E2, and E3, respectively
(Figure 1).
Figure 3. Average weight gain by different experimental groups at
seven days intervals.
Feed Intake

Figure 2 depicts the average feed consumption by an
individual bird in the control and DEX groups over 7-d
at different ages. From D7 to D28, there were significant
(P < 0.05) variations in feed consumption between the
control and DEX groups. On D28, feed intake in DEX
groups was considerably lower than in the control group
by 81.02% in group E1, 80.18% in group E2, and 81.07%
in group E3. Between the DEX groups, there were also
substantial changes in feed consumption. On D14, feed
intake in group E3 was considerably lower (P < 0.05)
than in groups E1 and E2. On D28, there was a signifi-
cant difference (P < 0.05) between groups E1, E2, and
E1, E3.
Body Weight

The mean weight of broilers of various groups on dif-
ferent d of the experiment is shown in Figure 1. The
mean body weight was significantly (P < 0.05) increased
with the growing age of the broilers of the control group,
whereas the DEX groups only showed a numerical
increase which is statistically nonsignificant (P > 0.05).
There were also significant differences among the control
and DEX groups. The maximum final body weight (on
D28) was found in the control group, whereas the mini-
mum weight was found in group E3.

The average weight gain by various experimental
groups at 7-d intervals is shown in Figure 3. The average
weight gain for the first 7 d of the experiment was
Figure 2. The average feed intake (in 7 day
106.75 g, 53.1 g, 54.8 g, and 48.0 g in groups C, E1, E2,
and E3, respectively. On D14, the weight was increased
by 179.17% in group C, 44.26% in group E1, 33.94% in
group E2, and 20.07% in group E3. On D21, the weight
was increased by109.84, 32.07, 28.96, and 34.42%,
whereas the weight was increased by 72.9, 12.82,
14.04%, and 15.28% on D28 in C, E1, E2, and E3 groups,
respectively. However, the average weight gain was
maximum in the control group and minimum in group
E3.
Feed Conversion Ratio

The feed conversion ratio of broilers of various groups
on different d of the experiment is shown in Figure 4.
The results show that feed efficiency was decreased by
43.92% in group E1, 44.59% in group E2, and 46.62% in
s) by individual broiler of different groups.



Figure 4. Feed conversion ratio (FCR) of different experimental groups of broilers. Mean values lacking a common superscript significantly dif-
fer from each other (P < 0.05).
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group E3 from the control on D7. On D14, the feed effi-
ciency was significantly (P < 0.01) decreased by 269.57,
298.14, and 366.46% in groups E1, E2, and E3, respec-
tively. On D21 and D28, the feed efficiency was signifi-
cantly (P < 0.01) decreased by 348.5, 417.96, 423.25,
and 416.85, 431.46, 438.76% in groups E1, E2, and E3,
respectively. No significant difference was seen between
the DEX groups on D7 and D28. On D14, the FCR was
significantly (P < 0.05) increased in group E3 compared
to groups E1 and E2. On D21, the FCR was increased
significantly (P < 0.05) in groups E2 and E3 compared
to group E1.
Weight of Breast and Thigh Meat

The mean weight of breast and thigh meat on D28 is
shown in Figure 5. The breast meat weight was signifi-
cantly (P < 0.05) less than the control group by 82.67%
Figure 5. The average weight of the breast and thigh meat of dif-
ferent groups of broilers on D28. Abbreviations: BM, breast meat, TM,
thigh meat.
in group E1, 84.48% in group E2, and 87.36% in group
E3. The weight of thigh meat was significantly (P <
0.05) decreased from the control group by 83.82, 86.94,
and 87.72% in groups E1, E2, and E3, respectively.
Though the mean breast and thigh meat weight was
decreased, the meat percentage against body weight sig-
nificantly (P < 0.05) increased in the DEX treated
broilers shown in Figure 6.
Body Fat and Subcutaneous Fat

The amount of body fat on D28 was 24.33 § 0.29 g,
6.44 § 0.19 g, 4.03 § 0.59 g, and 2.93 § 1.29 g whereas
the amount of subcutaneous fat was 7.13 § 0.45 g, 5.04
§ 0.22 g, 3.15 § 0.32 g, and 3.03 § 0.51 g in groups C,
E1, E2, and E3, respectively. The percentage of fat in
the body is shown in Figure 7. However, the amount of
fat significantly (P < 0.05) decreased in the DEX groups
Figure 6. Meat (BM- Breast meat, TM-Thigh meat) percentage in
different experimental groups on D28.



Figure 7. Percentage (%) of body fat (BF) and subcutaneous fat (SCF) on D28.
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from the control group, the percentage of fat increased
significantly (P < 0.05) against the body weight in the
DEX groups. The highest fat percentage was seen in
group E1, which was decreased in groups E2 and E3.
Meat Quality

Breast Meat In the visual inspection, the breast meat
appeared pale pinkish in the control group and slightly
dark pinkish in DEX groups on D28 (Figure 8). The
meat samples were comparatively softer in the DEX
groups than in the control. However, the meat of the
young broilers was comparatively softer than the old
broilers. The physicochemical properties of broiler
breast meat on D28 treated with different doses of DEX
are presented in Table 1. The L* of the breast meat of
Figure 8. Representative images of broiler showing the breast and
thigh meat color.
DEX groups numerically decreased, whereas a*
increased significantly (P < 0.05). There was no signifi-
cant (P > 0.05) difference in meat b* values among the
control and DEX groups. The hue angle significantly
(P < 0.05) decreased in the DEX groups. The saturation
index was almost similar in different groups except for
group E1, which showed significantly (P < 0.05) higher
color saturation. Significant negative correlations were
found between meat L* and pHu (�0.892, �0.973,
�0.897, and �0.952 in groups C, E1, E2, and E3, respec-
tively). Negative correlations between meat L* and
WHC (�0.870, �0.500, �0.747, and �0.997 in groups
C, E1, E2, and E3, respectively) were also found. On the
other hand, positive correlations were found between
meat a* and pHu (0.762, 0.915, 0.887, and 0.896 in
groups C, E1, E2, and E3, respectively). There were pos-
itive correlations between meat a* and WHC (0.877,
0.542, 0.945, 0.997 in groups C, E1, E2, and E3, respec-
tively). The pHu and WHC were also positively corre-
lated (0.866, 0.500, 0.729, and 0.997 in groups C, E1,
E2, and E3, respectively). The pHu and WHC of breast
meat increased significantly (P < 0.05) in the DEX
groups. There were also significant (P < 0.05) variations
in WHC between the DEX groups.
Thigh Meat The thigh meat appeared pale pinkish in
the control group. However, it appeared slightly darker
and reddish-pink in the DEX groups compared to the
control group (Figure 8). The thigh meat was less soft
than the breast meat, and however, the DEX groups
revealed softer meat than the control. The physicochem-
ical properties of broiler thigh meat on D28 treated with
different doses of DEX are presented in Table 2. The L*
of the thigh meat decreased significantly (P < 0.05) in
groups E2 and E3 compared to the control.
Meat a* was increased gradually and differed signifi-

cantly (P < 0.05) from the control group. There were
also significant (P < 0.05) differences among the DEX
groups. Significant (P < 0.05) differences in meat b* val-
ues were also found between the control and DEX



Table 1. Physicochemical properties of broiler breast meat on D28 treated with different doses of DEX.

Attributes

Groups

C E1 E2 E3

L* 58.50 § 3.39a 55.19 § 0.25ab 52.70 § 2.01b 53.07 § 1.45b

a* 5.19 § 0.52b 10.92 § 1.51a 11.80 § 2.08a 10.85 § 0.96a

b* 10.90 § 0.42b 13.15 § 1.28a 10.20 § 1.77ab 9.24 § 1.11ab

Hue angle 64.65 § 1.36a 50.57 § 1.16b 40.85 § 0.15c 40.20 § 1.32c

Saturation index 12.08 § 0.60b 17.10 § 1.95a 15.60 § 2.73a 14.26 § 1.44a

pHu 6.25 § 0.05b 7.18 § 0.04a 7.21 § 0.02a 7.25 § 0.01a

WHC 81.23 § 0.03c 91.70 § 0.06b 92.47 § 0.43b 93.33 § 0.20a

Abbreviations: a*, Redness; b*, Yellowness; L*, Lightness; pHu, ultimate pH; WHC, water holding capacity.
a,b,c,dMean values within a row lacking a common superscript significantly differ from each other.
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groups (E2, E3). The hue angle significantly (P < 0.05)
decreased from the control in the DEX groups. There
were also significant (P < 0.05) differences between the
DEX groups. The saturation index increased signifi-
cantly (P < 0.05) from the control group and differed
significantly (P < 0.05) among the DEX groups. The
highest saturation was seen in group E3. There were
negative correlations between L* and pHu (�0.753,
�0.850, �0.690, and �0.980 in groups C, E1, E2, and
E3, respectively. Negative correlations between meat L*
and WHC (�0.686, �0.575, �0.808, and �0.915 in
groups C, E1, E2, and E3, respectively) were also found.
On the other hand, there were positive correlations
between meat a * and pHu (0.737, 0.985, 0.781, and
0.551 in C, E1, E2, and E3 groups, respectively). The
meat a* and WHC were also positively correlated
(0.942, 0.545, 0.877, and 0.850 in C, E1, E2, and E3
groups, respectively). Positive correlations were found
between pHu and WHC (0.981, 0.984, 0.833, and 0.843
in C, E1, E2, and E3 groups, respectively). The pHu and
WHC of thigh meat increased significantly (P < 0.05) in
the DEX groups. There were also significant (P < 0.05)
variations among the DEX groups.
Histology of Breast Muscle

The histoarchitecture of the breast muscle on D28 is
presented in Figure 9. DEX altered myofiber count in
the breast muscle of DEX groups (Figure 11A). The
mean quantity of myofibers per microscopic field was
significantly (P < 0.05) higher in the DEX groups than
in the control on different d of the experiment. The aver-
age number of myofibers per microscopic field increased
Table 2. Physicochemical properties of broiler thigh meat on D28 trea

Attributes C E

L* 58.37 § 0.56a 57.52 §
a* 6.85 § 1.46d 10.41 §
b* 10.21 § 1.16c 13.13 §
Hue angle 56.94 § 2.77a 51.50 §
Saturation index 12.32 § 1.77c 16.78 §
pHu 6.29 § 0.03d 6.84 §
WHC 79.77 § 0.03d 88.87 §

Abbreviations: a*, Redness; b*, Yellowness; L*, Lightness; pHu, ultimate pH
a,b,c,dMean values within a row lacking a common superscript significantly di
significantly (P < 0.05) on D14 but then showed a signifi-
cant (P < 0.05) decrease with the progression of age in
the control group. In group E1, the average number of
myofibers increased on D14 compared to D7 but
decreased significantly (P < 0.05) on D21 and D28 com-
pared to D14. In groups E2 and E3, it decreased gradu-
ally with the progression of age. It also decreased
gradually in the DEX groups with the increase in DEX
dose. However, the lowest numbers of myofibers were
found in the E3 group on different experiment d.
The mean cross-sectional area of each myofiber

increased significantly (P < 0.05) in the control group
with the progression of age (Figure 12A). On the con-
trary, the cross-sectional area of myofibers showed only
a numerical increase in the DEX groups on D21 and D28.
However, it decreased gradually in the DEX groups
with the increase in DEX dose.
Histology of Thigh Muscle

The histoarchitecture of the thigh muscle on D28 is
presented in Figure 10. DEX altered the myofiber count
in the thigh muscle of broiler chicken (Figure 11B). The
average number of myofibers per microscopic field was
significantly (P < 0.05) higher in the DEX groups com-
pared to the control on different d of the experiment.
The number of myofibers per microscopic field decreased
significantly (P < 0.05) with the progression of age. The
lowest numbers of myofibers were found in the E3 group
on different d of the experiment.
The mean cross-sectional area of each myofiber

increased significantly (P < 0.05) in the control group
with the progression of age (Figure 12B). On the
ted with different doses of DEX.

Groups

1 E2 E3

5.02a 44.35 § 4.71c 48.18 § 3.52b

0.10c 14.48 § 1.04b 22.02 § 1.35a

0.66ab 14.75 § 0.37a 15.89 § 1.13a

1.68b 31.26 § 0.78c 35.78 § 0.41d

0.45b 16.92 § 1.08b 27.15 § 1.75a

0.07c 7.03 § 0.03b 7.24 § 0.04a

0.07c 91.73 § 0.07b 92.07 § 0.03a

; WHC, water holding capacity.
ffer from each other.



Figure 9. Representative photomicrographs of histoarchitecture of breast muscle on D28 (400£).
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contrary, it decreased gradually in the DEX groups with
the progression of age. However, the lowest cross-sec-
tional area of myofibers was found in the E3 group on
different experiment d.
Thin Layer Chromatographic Detection of
DEX in Breast and Thigh Meat

Results from TLC are shown in Figure 13. DEX was
detected in both breast and thigh meat in group E3 on
D28.
Figure 10. Representative photomicrographs of
DISCUSSION

Live Weight of DOCs

The mean initial weight and uniformity in weight of
a flock are the key aspects in broiler farming because
they are the key prerequisites for obtaining a homoge-
nous outcome (Neto et al., 2013). According to a previ-
ous study, broiler harvest weight is significantly
influenced by the initial weight (Mendes et al., 2011).
So, it is an important indicator of chick quality. The
initial mean live weight of the DOCs was 43.85 §
0.41g. This is almost similar to the finding described in
histoarchitecture of thigh muscle on D28 (400£).



Figure 11. Effect of DEX on the number of myofibers in breast (A) and thigh (B) muscle in relation to days of the experiment in broiler chicken.
Data were expressed as mean § SEM. Differences among the groups of birds were compared using one-way ANOVA with posthoc Duncan’s multiple
range test. Mean values lacking a common superscript significantly differ from each other (P < 0.05).

Figure 12. Effect of DEX on the mean cross-sectional area of the breast (A) and thigh (B) meat fibers in relation to days of the experiment in
broiler chicken. Data were expressed as mean § SEM. Differences among the groups of birds were compared using one-way ANOVA with posthoc
Duncan’s multiple range test. Mean values lacking a common superscript significantly differ from each other (P < 0.05).

Figure 13. Qualitative detection of the steroid substances in meat
samples by thin-layer chromatography. The Black arrows indicate the
spots visualized under ultraviolet rays (256 nm). Sd- DEX standard;
E3B and E3T indicate breast and thigh meat samples of group E3,
respectively.
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another study (Neto et al., 2013). The mean weight of
DOCs in different groups of broiler was also homoge-
nous.
Feed Intake

The results of previous studies on the effect of GC on
broiler feed consumption were highly disputed. A signifi-
cantly increased feed intake after GC treatment was
observed in some (Song et al., 2011; Liu et al., 2014),
but other study reports suggested significantly decreased
feed intake (Lv et al., 2018; Osho and Adeola, 2020).
However, it appears to be linked to the duration, dosage,
and route of GC administration. Feed consumption in
the current study was practically the same in the first
week in both the control and DEX groups but reduced
dramatically from the second to the fourth week. This
finding is in line with previous study reports (Lin et al.,
2004a; Dong et al., 2007).
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Body Weight

The body weight gain of DEX groups was lesser than
the control group, similar to the findings of earlier stud-
ies (Eid et al., 2003; Dong et al., 2007; Lv et al., 2018;
Osho and Adeola, 2020). Growth rate or body weight
gain is closely linked to feed intake. When feed intake
limits the growth rate, additional factors like ambient
temperature, stocking density, feeder space, and water
availability come into play (Scott, 2005). The reduced
weight gain due to GC treatment is linked to the aug-
mented energy expenditure, breakdown of proteins, and
gluconeogenesis (Lin et al., 2004a,b). However, the cur-
rent results suggest that the reduced weight gain in
DEX treated broilers might be associated with reduced
feed intake and increased energy expenditure.
Feed Conversion Ratio

In the current study, the feed conversion ratio has
increased significantly in the DEX groups, indicating
significantly reduced feed efficiency. This finding is in
accordance with previous findings (Lin et al., 2006;
Dong et al., 2007). Feed efficiency is closely related to
the genetic potentiality of the individual animal. GCs
induce oxidative stress and elevate the reactive oxygen
species in circulation (Eid, 2010). In physiological condi-
tions, reactive oxygen species protect animal cells
against infectious agents by phagocytosis. However, in a
stressed condition, they react with cell structures and
attack proteins, lipids, carbohydrates, and nucleic acid
within the cell and thus reduce weight gain by proteoly-
sis and gluconeogenesis (Lin et al., 2004a; Eid, 2010).
This stimulated proteolysis was further reflected in the
significantly reduced body weight gain and feed effi-
ciency in DEX treated broilers which are in accordance
with previous reports (Eid et al., 2003; Lv et al., 2018;
Osho and Adeola, 2020). In our study, the DEX treated
broilers ate more feed than the control group to gain
each gram of body weight. Reduced body weight gain
and the smaller volume of the gastrointestinal tract may
also be associated with the lower feed efficiency in the
DEX-treated broilers.
Weight of Breast and Thigh Meat

In the present study, the weight of breast and thigh
meat was significantly lower in the DEX-treated
broilers. This finding is in agreement with previous find-
ings (Lin et al., 2006; Dong et al., 2007). Our findings
and previous studies indicate retarded development of
thigh and breast meat in response to GC treatment.
Though previous study reports claimed that breast meat
is more susceptible to GC therapy than thigh meat, the
percentage of weight reduction was almost similar in
case of both breast and thigh meat in the current study.
This indicates that DEX may exert a similar catabolic
effect on both the breast and thigh meat. As mentioned
earlier, multiple factors, such as , reduced feed intake
and feed efficiency, GC induced increased proteolysis
and gluconeogenesis, reduced capacity of protein synthe-
sis, etc., may act in concert in the retardation of breast
and thigh meat development. However, in the DEX-
treated broilers, the meat weight to body weight was
greater than in the control group. This suggests that
DEX has a more suppressive effect on the different
organs of the broiler than the breast and thigh meat.
However, GC does not affect protein content or amino
acid composition, even though breast and thigh muscle
mass development is slowed down (Dong et al., 2007).
Body Fat and Subcutaneous Fat

In the current study, body fat and subcutaneous fat
were lower in the DEX groups. However, the relative fat
content (% of body mass) was significantly increased in
the DEX groups, which are in line with the previous
reports (Eid et al., 2003; Lin et al., 2006; Dong et al.,
2007; Cai et al., 2009). According to prior researches,
GC administration increases insulin concentrations in
plasma, indicating insulin resistance in GC-treated
chickens (Lin et al., 2006; Cai et al., 2009). Therefore,
the high insulin level in the blood may lead to aug-
mented fat deposition in the distressed broilers. In the
current study, abdominal and subcutaneous fat accumu-
lation due to DEX treatment indicates that fat accumu-
lation can aggregate toward both the abdominal and
peripheral regions of the body of stressed broilers. The
maximum fat accumulation in the higher dose group
was reported in a previous study (Eid et al., 2003). How-
ever, in the current study, the lower dosage group had
the highest proportion of fat gain. The effect might be
related to adipose tissue lipolysis caused by extended
exposure to a high dosage of DEX.
Meat Quality

In the current study, the lightness of both breast and
thigh meat significantly decreased in the DEX groups
indicating darker meat in the DEX groups. This, how-
ever, contradicts the findings of a prior study, which
found that DEX therapy enhanced meat lightness
(Pan et al., 2019). The redness of breast meat increased
significantly, which was highly significant in case of
thigh meat, and this indicates that the thigh meat was
more reddish than the breast meat. The thigh meat of
DEX-treated broilers, on the other hand, was more
yellowish, which is consistent with earlier research
(Pan et al., 2019). These color coordinates and hue
angles indicate darker reddish-yellow coloration of
breast and thigh meat in DEX treated broilers than in
control. The color intensity was also higher in the DEX
treated broilers. However, the pHu of both breast and
thigh meat increased in the DEX treated broilers which
is similar to the results described previously
(Elmajdoub et al., 2016). Meat quality characteristics
like WHC, color, tenderness, juiciness, and shelf life are
all affected by pH. (Mir et al., 2017). Low pH causes
meat proteins to break, enabling light to reflect unevenly
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off the surface, resulting in a pale color; conversely, high
pH causes meat proteins to split, resulting in a dark
color (Swatland, 2008; Mir et al., 2017).

According to a prior study, broiler breast meat with a
high pH had a greater WHC, which explains why DEX
treated broilers in the current study have a higher WHC
(Mir et al., 2017). On the contrary, decreased WHC of
breast meat was also reported in response to DEX treat-
ment (Pan et al., 2019). Increased WHC indicates
increased tenderness and juiciness of the meat
(Mir et al., 2017). There are negative perceptions among
the consumers about broiler meat as it is pale, soft, and
exudative. However, decreased lightness, increased red-
ness, yellowness, pHu, and WHC of meat illustrated
improved meat quality in the DEX-treated broilers.
Histology of Breast and Thigh Muscle

Meat quality is connected to histological and bio-
chemical features of muscle fibers. However, there is lit-
tle data to prove that changes in fiber size and quantity
have a deleterious influence on meat quality. Some
researchers demonstrated that large breast meat fibers
result in high meat quality (Tu�mov�a and Tei-
mouri, 2009). The quantity and cross-sectional area of
breast and thigh myofibers per microscopic field were
higher in the DEX groups in the current investigation,
consistent with earlier findings (Topp et al., 2003;
Fry et al., 2016; Gokulakrishnan et al., 2017). Fiber area
is inversely proportional to fiber number, whereas fiber
number and area are proportional to muscle mass
(Tu�mov�a and Teimouri, 2009). So, the reduced cross-
sectional area might have contributed to the increased
number of myofibers per microscopic field in the current
study.

The number of myofibers in breast meat was reduced
in broilers administered a high dosage of DEX with feed,
according to a prior study report (Akter et al., 2021).
Hence, it is anticipated that the lower myofiber count in
the breast meat might be related to the decreased weight
gain in response to dietary DEX in the broiler. Muscle
mass and meat quality are affected by the size and quan-
tity of myofiber (Tu�mov�a and Teimouri, 2009). Fibers
tend to grow more rapidly when the amount of myofiber
is less in poultry (Choi and Kim, 2009). There is a signifi-
cant correlation between final meat quality and fiber
cross-sectional area (Joo et al., 2013).

Muscles with larger myofiber diameters, for example,
have tougher meat than muscles with smaller myofiber
sizes in broiler chicken (Chen et al., 2007). Animals with
greater numbers of muscle fibers of moderate sizes pro-
duce a higher quantity and quality of meat which sup-
ports the current study findings (Choi and Kim, 2009).
However, slow-growing chickens exhibit more tender
breast meat than fast-growing chickens (Fanatico et al.,
2007). In the current study, the investigated meat qual-
ity parameters were improved in the DEX treated
broilers which exhibited a slower growth rate than the
control group.
Screening of Dexamethasone Residue in
Broiler Meat

Misuse or overuse of veterinary drugs can act as a
chemical hazard due to their accumulation in the edible
tissues. Food safety is a must for ensuring public health
because the accumulation of residues of growth pro-
moters in the edible tissues can lead to serious conse-
quences (Beyene, 2016; Sultana et al., 2020;
Mingle et al., 2021). These residues in meat products
can cause serious hazards to human health
(Kadim et al., 2020). TLC is considered an efficient
screening technique for the qualitative determination of
steroid residues in the tissues of various animals. In the
current study, DEX residue was detected in the high
dose group's breast and thigh meat. Previous studies
also reported similar findings where the high-perfor-
mance liquid chromatography method was used to
detect and quantify the steroid residues (Reig and Tol-
dr�a, 2008; Kadim et al., 2020).
Steroid hormones are commonly used in large animal

fattening, especially in cattle (Kamal et al., 2019). In
this study, we have extended this observation in the
broiler to evaluate the potential effects of a steroid
(DEX) on the growth performance and meat quality.
DEX therapy significantly reduced the growth rate,
thigh and breast muscle yield but increased fat percent-
age in the broiler. Meat quality parameters like color,
pHu, WHC, muscle fiber size, and quantity were
improved in response to DEX treatment. However,
DEX residue was detected in both the breast and thigh
meat at a high dose which can be a threat to consumer
health. Therefore, further study is recommended to eval-
uate the composition and nutritional value of broiler
meat treated with DEX.
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