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Abstract:
ARTICLE In-ovo injection with SeNPs or natural antioxidants during the incubation period could boost
INFO the gr_oyvth_performance of hatchlings. _The objective of this study was to eval_uate the eff_ect of in
Key words: ovo injection of SeNPs or clove oil on the growth performance and immunological and
In-ovo, physiological responses of boiler chicks. A total of 240 fertile eggs used in the current experiment
Injection, were obtained from avian broiler breeder flocks. The eggs were randomly divided into four
Broiler, groups, with 60 eggs per group. The first group consisted of intact, non-injected eggs (negative
Antioxidan, control, NC), and the second treatment injected into the yolk sac with 0.1 ml saline ( positive
Immunoglo control, PC.). While the 3" and 4™ treatment were injected with 0.1 ml SeNPs and clove oil.
-bulin, Hatched chicks from each group were randomly assigned to three replicates and reared until 35 d
Pathogenic of age The results showed highly significant differences among groups in terms of chicks’ weight
Bacteria at day old, growth performance, lymphoid organs, serum total antioxidant, and immunoglobulin G
(1gG). Additionally, SeNPs and clove oil had a positive effect on the total bacterial count and
pathogenic bacteria compared with the control groups. However, the use of SeNPs or clove oils
resulted in non-significant differences in serum total protein, albumin, and globulin levels
compared to the control groups.
Furthermore, it can be concluded that in ovo injection of SeNPs and clove oil during the
incubation period has a positive effect on broiler chicken weight at hatching and growth
performance, as well as on the immunological and antioxidant status of broiler chicks.
INTRODUCTION

In hot climates, the poultry industry is susceptible to
many thermally challenged conditions; in particular,
the absence of sweat glands in broilers increases the
breathing frequency (Hartlova et al., 2002), resulting
in reduced feed efficiency and weight gain (Borges et
al., 2004). Therefore, there is an urgent need to
ameliorate the effects of thermal challenges on
poultry. Recently, phytogenic additives rich in
aromatic acids and flavonoids, which possess
antifungal, antibacterial, antioxidant, and anti-
inflammatory properties, have been used to
ameliorate the effects of thermal stress in poultry
(Oke, 2018; Al-Sultan et al., 2019; Kpomasse et al.,
2021; Tokofai et al., 2021) and enhance broiler
growth and immunity during periods of heat stress.

In particular, there is growing interest in the use of
clove (Syzygium aromaticum) as an effective
antioxidant phytogenic additive (Gaikwad et al., 2019)
because of its antioxidant properties (Mil-Homens et
al., 2012). The bioactive components of clove include
eugenyl acetate, eugenol, isoeugenol,
caryophyllene,and a-humulene(Jirovetz et al. 2006). In
addition, clove oil has a positive effect on reducing
serum AST evels in broiler chickens (El-Kholy et al.,
2021). The hepatoprotective effect of in ovo essential
oil may be due to its rich antioxidant status ( Olgun,
2016). Recently, SeNPs is the most extremely stable
and soluble elements and rising catalytic qualification
and high adsorbing ability (Zhang et al., 2001).
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Selenium (Se) is an essential micronutrient
needed for growth performance, tissue deposition
and antioxidant defense systems in poultry (Surai,
2006). It is a co-factor in some enzyme's systems
from which acting as an antioxidant and
destroying peroxide radicals (Jacques, 2001).

In view of this, this study aimed to elevate the
effect of in ovo injection of SeNPs and clove oil on
the  post-hatch  growth  performance and
physiological responses of broiler chicks..
Materials and Methods:

Experimental Procedures:

A total of 240 eggs with an average weight of 69 g
were obtained from a commercial broiler breeder
flock (Avian). Before incubation, the eggs were
randomly divided into four treatment groups (60
eggs/treatment). The first group, was intact non-
injected eggs (negative control, NC.), and the
second treatent injected into the yolk sac with
0.1ml saline ( positive control, PC.). While the 3rd
and 4th treatment were injected with 0.1 ml SeNPs
(20PPb), clove oil (10 uml/egg) as the solvent,
respectively. All eggs were normally incubated in a
forced draught Laboratory Incubator at the
recommended incubation temperature (37.7-
37.9°C) and relative humidity (RH) between 55%
and 60% in an automatic incubator. Egg injection
was performed on day 10 of embryonic
development. The injection site was punctured
using a hard and thin stylus, and the test material
was injected into the yolk sac of each egg using a
graded insulin syringe (1 ml). On the 18th day of
incubation, all eggs were transferred to the hatcher
and kept until hatching at 37.5°C and 70% RH.
Hatched chicks from each group were fed ad
libitum on commercial starter (1-20 d) and grower
(20 - 35d) diets. The birds were subjected to the
same management and vaccination programs as
those used in commercial farms.

Slaughter test:

At the end of the experimental period (five weeks
of age), six chicks/treatments were randomly
selected and slaughtered by severing the carotid
arteries and jugular veins. After bleeding, the hot
carcass weight and giblet (liver and abdominal fat
bad) and lymphoid organ (spleen, bursa of
Fabricius, and all thymic lobes) weights were
measured. All weights were expressed as
percentages of the live body weight.

Biochemical analysis of the blood .

Blood samples were collected from six
chicks/treatment in tubes and then centrifuged at
3500 rpm for 20 min, and serum samples were
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collected and stored at -200C until analysis.
Serum samples were assigned for the
determination of total protein (TP), albumin
(Alb), globulin  (Glob) using available
commercial kits. The serum total antioxidant
(TAC) and immunoglobulin G (IgG) levels and
Immunization and Titration against Newcastle
Disease virus (NDV) were determined using
ELISA Kits.

Bacteriological Examination

One gram of each cecal sample was collected
and homogenized from six broilers/group and
transferred to the laboratory with minimum
delay for examination. They were then
transferred under a stream of CO2 into tubes
containing 9 mL of sterilized water to examine
the total bacterial count on Nutrient Agar,
Lactobacilli SP. were aerobically assessed on
selective agar MRS. (De-MAN et al., 1960),
whereas coliform bacteria on MacConkey agar
(MacConkey, 1908) were incubated aerobically
at 37° C for 24 h.

Statistical analysis:

Data were statistically analyzed one way
analysis of wvariance using SAS program
(SAS,2003) . Differences between means were
detected according to Duncan of Ducks in
different groups .

The following Statistical model was used :

Xik =M + Li +eik

Where :

Xik = An observation,

M = Over all mean,

Li = Effect of injection materials ( i= 1,2,3
and4),

eik = Random error.

Result and Discussion

Performance parameters:

The effects of in ovo injection on the production
performance of broiler chicks during the
experimental period ( 1-35 days of age ) are
shown in Table 1. It is clear from the present
results that both in ovo injection with SeNPs
and clove oil significantly improved body
weight, carcass part yield, and giblets of broiler
chicks compared to the control groups. This
may be due to the anabolic effect of SeNP and
clove oil treatment on muscle building.

A highly significant difference was observed in the
initial weight between the different treatment

A highly significant difference was observed in the
initial weight between the different treatment
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Table. 1. Effect of in ovo injection with SeNPs or clove oil on growth performance and carcass
characteristics of broiler chicks at 35 days of age

HW (g) [LBW (g) BWG (g) [Carcass% |Liver%  [Spleen%  [Thymus%  |Bursa% IAbdominal

Items Fat bad%
Control 46.50+| 2293+ 2246+ |  69.54+ 2.04+ 0.203+ 0.3828+ 0.053+ 2.21+
0.5000°|  77.00° 76.60°|  0.760° 0.097 0.0068°|  0.00805°|  0.0025" 0.221°
Saline 46.83+| 2509+ 2462+|  67.56% 2.04+ 0.221+ 0.4423+ 0.064+ 1.84+
0.543°| 4957° 49.42° 1.586" 0.171| 0.0041°| 0.02338°| 0.0017*| 0.025®
SeNPs 48.00+| 2839+ 2791+ | 7177+ 2.47+ 0.266+ 0.5432 0.076+ 1.52+
0.930°| 66.86"| 67.18% 1.278° 0.211 0.0067°|  0.01003*| 0.0035°|  0.031°
Clove oil 51.00+| 3031+ 2980+|  72.01% 2.16+ 0.288%+ 0.5333+ 0.085z 1.40+
0.894*|  72.65° 73.01° 0.429° 0.139 0.0029°|  0.01126%| 0.0064*|  0.048"
P- Value 0.001| <0.001 <0.001 0.033 0.222 <0.001 <0.001 <0.001| <0.001

a-c. Means+ standard error of means within a variable with no common subscripts differ significantly (P<0.05). , HW: chicks weight at day

old, LBW, live body weight, BWG: Body weight gain

groups and controls. Additionally, there was a
significant increase in the final weight of all treated
groups compared to that of the control groups. The
injected groups (SeNPs and clove oil) had
significantly higher live body weight and body
weight gain than the negative and positive control
treatments It is clearly noted from the present results
that in ovo injection treatments during incubation
with SeNPs increased LBW and BW gain of broiler
chicks. The beneficial effects of SeNPs may be
attributed to its role as antioxidant and biological
additives to eggs before incubation. These effects of
SeNPs injection may be related, in part, to thymus
gland activity and to the positive effects of SeNPs in
improving nutrients utilization. The valuable effects
of pre incubation injection of SeNPs may be
interpreted through its recent definition as an
antioxidant. SeNPs, given in ovo, increased humber
of muscle nuclei of 16 day old chicken embryo,
indicating of SeNPs in fast growing organism of fast
growing chickens. This finding is in agreement with
Brown et al.(1981) who concluded that Se
supplementation in rats increased muscle protein
breakdown leading to heavier body weights (BW).
Nano particles can affect muscle development of
chicken embryos and, furthermore, if they can be
used for in ovo nutrition as carriers of nutrients e.g.
glutamine into muscle cells (Pirsljin et al.,2008).

In chickens, previous reports indicated that there are
many beneficial influences of selenium on feed
consumption, where increased Se levels increased
broiler weight, faster growth, higher yielding of
broilers and reduced feed efficiency ratio; body
weight, weight gain and the prevention of selenium
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deficiency symptoms and mortality in poultry
compared with untreated group (Cantor et al., 1975;
Jianhua et al., 2000 and Singh et al., 2006). Se was
sufficient to maintain good performance by the
broilers, but additional Se appeared to be necessary
to optimize growth (Upton et al., 2008).

On the other hand, the result showed an
improvement in the productive performance of
broiler chickens due to the present active material in
clove (Eugenia caryophyllus) which is considered a
digestion stimulating factor, and it had an antibiotic
effect against organisms in the digestive canal.
Mentioned material caused a greater efficiency in
utilization of feed, and led to an improvement in the
growth performance (Azadegan et al., 2013). In
addition, many studies have reported that clove
(Eugenia caryophyllus) was rich in trace minerals
which are essential for protein and carbohydrate
metabolism, and could improve broiler chickens’
performance (AL-Tabari et al., 2018).

XThe results showed a highly significant effect of
injection treatments (SeNPs and clove oil) on the
relative carcass weight of broiler chicks, liver,
abdominal fat, and lymphoid organs.

This result is in agreement with Yuan et al. (2011)
who reported that breast muscle were significantly
increased as the treated Se level increased in each
form of Se. One of the methods to ensure adequate
nutrient content in the egg is in ovo administration
of nutrients, which increases relative carcass weight
and liver and lymphoid organs compared to control
groups. It is of interest to observe the high relative
weights of the whole breast and pectoralis muscles
of broiler chicks (Pirsljin et al., 2008).
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Table. 2. Effect of in ovo injection with SeNPs or clove oil on immunoglobulin G, total antioxidant
and protein fraction of broiler chicks at 35 days of age.

5.18+ 1.58+ 4.14+ 2.29+ 1.86+ 0.82+
Control b b .

0.201 0.054 0.396 0.239 0.174 0.038
sali 4.48+ 1.61+ 4.30+ 2.58+ 1.72+ 0.69+

allne

0.204° 0.048" 0.311 0.233 0.142 0.056"

6.87+ 1.91+ 3.96+ 2.54+ 1.42+ 0.56+
SeNPs b

0.213? 0317 0.307 0.174 0.135 0.015"
Clove 6.31+ 1.78+ 4.83+ 3.01+ 1.82+ 0.61+
oil 0.172 0.050° 0.123 0.104 0.034 0.017¢
P- value

0.011 <0.001 0.230 0.112 0.113 <0.001

a-c. Means+ standard error of means within a variable with no common subscripts differ significantly (P<0.05). serum total
antioxidant (TAC), immunoglobulin G (lgG); total protein (TP), albumin (Alb), globulin (Glob) and albumin/ globulin ratio (A/G

ratio).

This result is in agreement with Upton et al.
(2008), who reported that the percentage of
carcass weight was higher in Selenium Particle
(SeP)- treated birds. The thigh yield was higher
in SeP-treated birds than in birds from the
untreated group. The increase in thigh weight
yields appears to reflect improved growth in the
SeP-treated broilers. Farhat and Chavez
(2001)and Simon and Leclercq (1982) indicated
that the selection of broilers for low or high
ratios of abdominal fat to body weight resulted in
two lines of chickens that differed considerably
in carcass lipid content while maintaining similar
body weights.

Additionally, a large number of biologically
active compounds found in cloves may be
responsible for the impulse of the immune
system.

The Spleen, thymus, and bursa of Fabricius are
important immune organs in animals, and their
status is closely associated with immune
function. Ravis et al., 1988 and Toghyani et al.
(2011) reported that the relative weight of
immune organs could be used to evaluate the
immune status, and greater weights of immune
organs usually represent stronger immune
functions to some extent.

The total antioxidant activities were influenced
by the NPs and clove oil treatments, as reported
in Table 2.The results revealed that SeNP and
clove oil treatments significantly increased TAC
in broiler serum compared with the control
groups. NPs minerals have been act as effective
antioxidants and prevent free radical reactive
oxygen species (ROS)-generating enzymes,
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which scavenge excessive (O2-) thus reducing
and preventing its harmful effect on cells, in
addition to inducing lipid peroxidation in
vivo(El-Far et al., 2009), and act as an
antioxidant in the thyroid gland and glutathione

reductase (GPx). In states of selenium
deficiency, normal exposure to H202 is
cytotoxic and associated with DNA damage,
thyroid cancer, and autoimmune

thyroiditis(Demelash et al., 2004).

Additionally, in this study, clove oil was applied
to broilers and showed higher amounts of
antioxidants as scavengers, which diminished the
formation of free radicals. These results are in
accordance with those of Liu et al. (2015) and
Song et al. (2020), who reported that clove
volatile oil did not trigger any irritation and
demonstrated effective and safe antibacterial
activity in vivo. In addition, clove oil has the
highest ORAC (oxygen radical absorbance
capacity) of all Essential Oils, meaning that it is
highly effective in fighting against free radicals.
Antioxidants have been shown to provide
oxidative defense to the intestines and other
organs of developing embryos, protecting them

from free radicals that could damage
development before hatching (Surai, 1999).
Antioxidant  protection is an important

mechanism in chicken development during
hatching (Surai, 2002%").

Earlier studies have shown that clove can be
used as a natural antioxidant in avians (Milind,
Deepa, 2011 and Arif et al., 2022). Therefore,
the use of antioxidants in developing embryos
confers oxidative protection to the intestines and
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other organs from free radicals that could impair
development before hatching (Surai, 1999). Indeed,
antioxidant protection is an important mechanism on
chickens’ development at hatching time (Surai,
2002%).

The effects of in ovo injection of SeNPs and clove
oil on serum immunoglobulin (IgG) in avian
hatched chickens are presented in Table 2. Serum
IgG was significantly (p < 0.05) increased in the
groups with SeNPs and clove oil treatments
compared to control groups. Plant extracts are rich
in flavonoids, which act as antioxidants and
therefore enhance immune function (Acamovic and
Brooker, 2007). In agreement with the present
findings, a previous study has indicated that herbs,
as natural antioxidants, enhance the concentration of
thyroxin, thereby positively influencing the rate of
metabolism.

Plasma Total Protein, Albumin and Globulin
Results in Table 4. In ovo injection with SeNPs or
clove oil, there was a significant effect on serum
total protein, albumin, or globulin in broiler chicks
compared with chicks of control groups. However,
alb albumin-to-globulin ratio of chicks was
significantly decreased by SeNP and clove oil
treatments compared to the control groups.

This finding is consistent with the results of a study
conducted by EI-Dein et al. (2020). The decrease in
the Alb/Glb ratio appeared to be due to an increase
in Glb rather than a decrease in Alb. This may
reflect a positive increase in immunity through
elevation of gamma globulin (El-Said and El-
Gogary, 2019).

Antibody production.:

The effect of in ovo injection with either SeNPS or
clove oil during embryogenesis on the humoral
immunity of broiler chicks against NDV challenge
are presented in Fig. 1

NDV was significantly (p < 0.05) increased in the
SeNP and clove oil groups compared to the control
groups.

It is clearly shown that the highest significant values
for antibody production were attained for chicks of
SeNPs treatments compared with control groups on
d 35 (Fig.1). Chicks in the control group had the
lowest antibody titers.

Supplementation of nano-Se increased both humoral
and cellular immunity as measured by antibody titer
and gave higher antibody response than that
untreated control group (Mohaptra et al., 2014).
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Fig. 1. Effect of in ovo injection with SeNPs and clove oil on
humoral immunity of broiler chicks against NDV challenge of

broiler chickens
Table 3. shows the populations of total viable
bacterial count (cfu x 106), Lactobacillus spp. (cfu x
103), and coliform bacteria (cfu x 103). The results
illustrated significant effects of in ovo injection with
SeNPs and clove oil on the total bacterial count (cfu
x 106) and Lactobacillus spp. (cfu x 103); however,
the results revealed that the lowest significant
bacterial E. coli count(cfu x 103) was recorded in
the injected group compared to other groups.
Injection of SeNPs significantly increased the total
bacterial count compared to the control groups.
Moreover, the results revealed that clove oil or
SeNP injection significantly decreased the count of
coliform bacteria, which was more effective in
increasing the intestinal count of Lactobacillus spp.
(cfu x 103) compared with the control groups. The
injected groups showed enhanced positive effects on
growth performance, controlling and inhibiting the
growth of pathogenic microorganisms. The results
revealed that The highest Lactobacillus bacterial
count was recorded in the SeNP group, followed by
the clove oil group.
It is likewise believed that trace elements like Se
increase the population of lactic acid bacteria which
produce lactic and acetic acids in the large intestinal
tract and which in turn are used as an energy source
of intestinal epithelial cell growth that improves
nutrient absorption (Eszenyi et al., 2011). Besides its
role as an antioxidant and trace element in living
systems, few reports have been published regarding
antimicrobial potency of nano-selenium (El-Batal et
al., 2014). Selenium nanoparticles were also found
to be effective antimicrobials against Pseudomonas
species (Singh et al., 2014).
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Table 3. Effect of in ovo injection with SeNPs or Clove oil on antimicrobial activity of broiler chicks.

Treat TBC (cfu x 10°) E.Coli (cfu x 10%) Lactobacillus Sp. (cfu x 10°)
Control | 170.33+ 16.38%® 79.33+4.15° 34.33+3.27°

Saline 169.50+18.11%® 123.67+11.30° 28.00+2.72°

SeNPs 229.00+39.06° 87.00+4.68%® 159.00+13.70°

Clove oil | 101.17+10.97° 47.83+3.39° 97.83+9.07°

P-Value | 0.011 0.001 <.0001

a-c. Means= standard error of means within a variable with no common subscripts differ significantly (P<0.05). TBC: total bacterial count

CONCLUSION

It can be concluded that in ovo injection of SeNPs
and clove oil during the incubation period has a
positive effect of broiler chicken weight at hatching
and body weight gain, as well as on total antioxidant
activity, antibody titer and immunoglobulin G of
broiler chicks.

FUNDING:
This research did not receive any funding

CONFLICTS OF INTEREST:
The authors declare that they have no conflict of
interest.

AUTHORS CONTRIBUTION

Hamada, M. S.; M. H. Abd-elAziz; Eman A. Elsaid
and Norhan M. Sharshera, developed the concept of
the manuscript. All authors checked and confirmed
the final revised manuscript.

References

Acamovic, T. and Brooker, J. D.,2007. Biochemistry of
plant secondary metabolites and their effects in animals.
Proceedings of the Nutrition Society, 64(03): 403-412.
DOI: https://www.doi.org/10.1079/pns2005449

Al-Sultan,S. 1. ; Abdel-Raheem,S. M. ; Abd-Allah,S. and
Edris, A. M. 2019. Alleviation of chronic heat stress in
broilers by dietary supplementation of novel feed
additive combinations. S. Vet. Res. 56:269-279. doi:
10.26873/SVR-766-2019 .

AL-Tabari,A .S.; AL-Zuhairi,Z .A . and Abdulrazzaq,
M. 2018. Study the effect of adding aqueous extract of
clove (Eugenia caryophyllus) to drinking water in
productivity and physiological efficiency of broiler
chicken. Basrah Journal of Veterinary research, 17(1):
165-175. DOI:
https://www.doi.org/10.33762/BVETR.2018.144949

Arif,M. ; Rehman, A. U.; Naseer, K. ; Abdel-Hafez,S. H.
; Alminderej, F. M. ; El-Saadony,M. T. ; Abd EI-
Hack, M. E. ; Taha, A. E.; Elnesr, S. S.; Salem, H. M.
and Alagawany, M. 2022. Effect of Aloe vera and clove
powder supplementation on growth performance, carcass
and blood chemistry of Japanese quails. Poultry science,
101(4), 101702.
https://doi.org/10.1016/j.psj.2022.101702

Azadegan, M. ; Hassanabadi, A. ; Nassiri, H. and
Kermanshahi, H. 2013. Supplementation of clove
essential oils and probiotic to the broilers diet on

performance, carcass traits and blood
components.lranian Journal Applied.Animal Science,
4(1): 117-122. Available at:
http://ijas.iaurasht.ac.ir/article 513730.

Borges, B. ; Da Silva ,A. F.; Majorka ,A.; Hooge ,D. M.
and Cummings ,K. R. 2004. Effects of diet and cyclic
daily heat stress on electrolyte, nitrogen and water
intake, excretion and retention by colostomized male
broiler chickens. Int. J. Pout Sci. 3(5):313-321. doi:
10.3923/ijps.2004.313.321

Demelash, A. ; Karlsson, J. O.; Nilsson, M. and
Bjorkman, U. 2004. Selenium has a protective role in
caspase-3-dependent apoptosis induced by H202 in
primary cultured pig thyrocytes. European journal of
endocrinology, 150(6), 841-849.
https://doi.org/10.1530/eje.0.1500841

El-Dein, T. H.; Rakha, Samar. and El-Kholy, KH.
2020. Determination of some physiological and
immunological characterisation as dietary biological
addition on broiler chicks. J. of Animal and Poultry
Production, Mansours Univ., 11(7): 243-247. DOI:
https://www.doi: 10.21608/JAPPMU.2020.108805

El-Far, M. ; ElImegeed, G. A.; Eskander, E. F. ; Rady,
H. M. and Tantawy, M. A. 2009. Novel modified
steroid derivatives  of  androstanolone  as
chemotherapeutic anti-cancer agents. Eur J Med
Chem. 2009;44:3936-46.

El-Kholy, K.H. ; Sarhan, D. M. A. and El-Said, E. A.
2021. Effect of In-ovo Injection of Herbal Extracts on
Post-hatch ~ Performance,  Immunological, and
Physiological Responses of Broiler Chickens. J.
World’s Poult. Res. 2021, 11, 183-192.

El-Said, E. A. and El-Gogary ,M. R. 2019. Effect of In-
ovo Injection with Iron-Methionine Chelates or Iron
Nano-Particles and Post Hatch Dietary Folic Acid on
Growth Performance and Physiological Responses of
Broiler Chickens. Egypt. Poult. Sci. (2019) 39(3):
(753-770). DOI: 10.21608/EPSJ.2019.63487

Hartlova, H. ; Blaha ,J. ; Koubkova, M. ; Draslarova,
J. and Fucikova , A. 2002. Influence of heat stress on
the metabolic response in broiler chickens. Sci. Agric.
Bohem. 33:145-149.

Jacques, P. F. ; Chylack L. T. J. r. ; Hankinson, S. E.
2001.Long-term nutrient intake and early age-related
nuclear lens opacities. Archives of Ophthalmology.
2001;119(7):1009-1019.

62


https://www.doi.org/10.1079/pns2005449
https://www.doi.org/10.33762/BVETR.2018.144949
http://ijas.iaurasht.ac.ir/article_513730
https://dx.doi.org/10.21608/epsj.2019.63487

DJAS., Vol. (2) (11): (57-64) (2023)

Jirovetz, L. ; Buchbauer, G. ; Stoilova, I. ; Stoyanova,
A. ; Krastanov, A. and Schmidt E. 2006. Chemical
composition and antioxidant properties of clove leaf
essential oil. J. Agric. Food Chem. 54:6303-6307.
doi: 10.1021/jf060608c .

Kpomasse, C. C.; Oke, O. E.; Houndonougbo ,F. M. and
Tona K.,2021. Broilers production challenges in the
tropics: a review. Vet. Med. Sci. 7:831-842. doi:
10.1002/vms3.435

Liu, B. B.; Luo, L. ; Liu, X. L.; Geng, D. ; Li, C. F;
Chen, S. M.; Chen, X. M.; Yi, L. T.and Liu, Q. 2015.
Essential oil of Syzygium aromaticum reverses the
deficits of stress-induced behaviors and hippocampal p-
ERK/p-CREB/brain-derived neurotrophic factor
expression. Planta Med. 2015;81:185-192.
doi: 10.1055/s-0034-1396150.

Mil-Homens, D. ; Bernardes, N. and Fialho A. M. 2012.
The antibacterial properties of docosahexaenoic omega-3
fatty acid against the cystic fibrosis multiresistant
pathogen Burkholderia cenocepacia. FEMS Microbiol.
Lett. 328:61-69. doi: 10.1111/j.1574-6968.2011.02476.x

Milind, P. and Deepa, K. 2011..Clove: a champion spice.
Int. J. Res. Ayurveda. Pharm. 2011;2:47-54.

Oke, O. E. 2018. Evaluation of physiological response and
performance by supplementation of Curcuma longa in
broiler feed under hot humid tropical climate. Trop.
Anim. Health Pro. 50(5):1071-1077. doi:
10.1007/s11250-018-1532-8

Olgun, O. 2016. The effect of dietary essential oil mixture
supplementation on performance, egg quality and bone
characteristics in laying hens. Ann. Anim. Sci. 2016, 16,
1115.

Ravis ,\W. R.; Parsons, D. L.; Wang Buffer S. J and, p.H.
1988. Effects On Propranolol Binding By Human
Albumin  And A1l1-Acid Glycoprotein Journal Of
Pharmacy And Pharmacology, 40 (1988), pp. 459-463
10.1111/j.2042-7158.1988.th05277.x

Song, L. L.; Cui, S. N.; Xie, W. and Zhang, Y. 2020.
Study on bacteriostasis performance of natural
preservative and starch compound film. Cereals Oils.
2020;33:86-90.

Surai P. F% 2002. Nottingham University Press;
Nottingham, UK: 2002. Natural antioxidants in avian
nutrition and reproduction.

Surai P. F°. 2002. Selenium in poultry nutrition: a new
look at an old element. 1. Antioxidant properties,
deficiency and toxicity. World's Poult Sci J.
2002;58:333-347.

Surai, P. F. 1999. Tissue-specific changes in the
activities of antioxidant enzymes during the
development of the chicken embryo. Br Poult Sci.
1999;40:397-405.

Toghyani, M. ; Toghyani, M. ; Gheisari ,A. ;
Ghalamkari, Gh. and Eghbalsaied, Sh. 2011.
.Evaluation of cinnamon and garlic as antibiotic

growth promoter substitutions on performance,

immune  responses, serum  biochemical and
haematological parameters in  broiler chicks.
Livestock Science, 138, 167-173.

d0i:10.1016/j.livsci.2010.12.018
Tokofai, B. M. ; Idoh, K. ; Oke, O. E. and Agbonon A.
2021. Hepatoprotective effects of  Vernonia
amygdalina (Astereaceae) extract on CCl4-induced
liver injury in broiler Chickens. Anim. 11, 3371
10.3390/ani11123371
Yuan, D. ; Zhan, X. A. ; Wang, Y. X. 2011. Effects of
selenium sources and levels on eproductive
performance and selenium retention in broiler
breeder, egg, developing embryo, and 1-day-old
chick. Biol Trace Elem Res. 2011;144:705-714.
Zhang, C. L. ; Niu, Z. Y. ; Hou, S. S. ; Liu |F. Z. ;
Huang,W. and Xie, M. 2005. The effect of force-
feeding, fasting and glucose saturated water intake on
the contents of some biochemical parameters in
plasma of peking ducks. International Jour. of Poult.
Sci., 4 : 202-205.

63



DJAS., Vol. (2) (11): (57-64) (2023)

ol padldll

aall) CuSUSt AL o1 e Qa5 cu ) gl 4 e gD & gatled) il Sa pladll G Aal o il
ool deaa Gla ¢ —dmadl daad Clag) - el Mo s deaa —sdles e dasa
e cL\.:LAA PPN ‘Zu:\))'l\ 3_.315 -4..\1:\‘)_)]\ L 5 353 gl e.mﬁ
aa ‘3)}4&.«3\ PEAPN A.r_\))l\fuis ‘2\3\))!\?‘.@
Loloed Aaala ey 30 48 - Sl g nlall g ) sanl) ZUSY) ol
Al 5 8 (34 Lan el 3auSY) Cilalias sl 4y e il o srilall iy Ja aladiuly zlaal) (ay dal BTN o o
A Gl sl i g Aol o3 (e Caagll IS 1Ay ALl CuSUSH gail) Y ara y ALY oY) 3 das
& aalll ClSUST Do gl gl 5 Lelial) LAty sall c¥ane e JiijEl cu) ol 4 e gl o geilad) cili s
ic ganall dc gana JS1diaun T cﬁ\y cubwej\é\g\ﬁcdﬂuuqﬂ\*&é}@m Yo e\iilm\
Osbaes Jliaall G b Lot o5 &l Alabaall s ¢ (NC el J5_5S) ol 3 5a o (sl () lalaa o3 ol 1531
4 e il o gl Gl s e Je ) o e 1) AAIEN Alalaal) s o3 Lain ((PC ¢ e J58K) da 0 ) ke
i L i i il S S el sdie S e gane JS (e Aadlal) oSBT oy g8 a3 a5 il e Jas jall cy
LZ):\ Yo ee
GOss sl DYamay pg pee e QSESD )5 Gun e Do ganall Gu Adle dpsinae G5 35a s ) ekl
Cliia J gs ey ) ALayl (G (196 e liall Galsmshall s adll 8 A0 50081 ilalina s &y sliadll sliac Y
e ganay 4)lia (lal 3B dpsall Ly 53 5 LSl aae Jlea) o ol 5l Ji 3 <y 5 4y sie ) bl
Gl sie 8 Lygine e SN ) Ji ) Gigy o & e sl slall ciliy e aladial ol @l pay aSadll
; Sl Gle sanar 43 )8a a2l A (s shall 5 e sl 5 ASH (45 5l
DG Al gl 55 J3A Ja A s e il e sl Sl e o Gl s O @il o) (Sa olld e 3 53ke
]l UK BauSY) Cilalias g Ao Lial) Alad) e G35 ¢ gail) ool g i) die cpandl) #lan o) e ol

64



