427 2023 _wacsd / J9Y) G iS 437-427 :(6) 10 Lo il Egpanlt 4y guad) Ul - Al g LS

Effect of Nano Propolis on Productive Performance, Serum
Antioxidants Status and Thyroid Hormones of Broiler
Chickens

Rasool H. Khalati® @*and Khalid C. K. Al-Salhie®

(1). Department of Animal Production, College of Agriculture, University of
Basrah, Basrah city, Iraqg.

(2). Department of Animal Production, College of Agriculture, University of
Wasit, Wasit city, Iraq.

“Corresponding author: Dr. Rasool Khalati, E-Mail: gl804@uowasit.edu.iq:

KCKA: khalid.chillab@uobasrah.edu.iq ).

Received:9/01/2022 Accepted: 17/05/2023

Abstract:

This experiment aimed to investigate the effects of different nano-propolis
concentrations on productive performance, serum antioxidant and thyroid
hormones of broiler chickens. A total of 144 one-day-old, unsexed broiler
chickens with an average body weight of 40 g were used in this study. The
birds were divided into 4 treatments, each with 36 birds, and each group
include three replicates (12 birds per replicate). The first treatment
consumed reverse osmosis (R.O) drinking water without additions (control),
whereas the second, third, and fourth treatments consumed reverse 0smosis
(R.O) drinking water containing 50, 100, and 150 pl of nano-propolis per
liter, respectively. Overall body weight, weight gain and feed conversion
ratio were significantly (p <0.05) increase when nano-propolis add to
drinking water of second, third, and fourth groups. Nano-propolis
supplementation significantly (p <0.05) increased thyroid hormones
concentration, including thyroxin (T4), tri-iodothyronin (T3), enzyme
activity, including glutathione peroxidase (GPx) and superoxide dismutase
(SOD). On the other hand, nano-propolis supplementation significantly (p
<0.05) decreased malondialdehyde concentration (MDA). The results
indicated no significant (p > 0.05) difference in the cumulative feed intake,
cumulative water intake and catalase enzyme among all groups. It be
concluded, the addition of 50,100 and 150 pl of nano-propolis per liter of
drinking water were improved productive performance, some serum
antioxidant parameters that include GPx, SOD, MDA and thyroid hormones
such as T4 and T3. Nano-propolis in current study without effect on the
cumulative feed intake, cumulative water intake and catalase enzyme of
broiler chickens.

Keywords: Broiler Chickens, Nano-Propolis, Productive Performance,
Serum Antioxidant.

Introduction

Propolis is a natural substance that comes from both animal and vegetable sources and has high
antioxidant and antibacterial characteristics (Krocko et al, 2012). Flavonoids, phenolic acids, and
their derivatives are propolis' bioactive components and are what give the substance its
antibacterial, analgesic, anti-inflammatory, and antioxidant properties in both people and animals
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(Krocko et al, 2012; Klaric et al, 2018). The biological activity of propolis is determined by the
active compounds found in the polyphenolic fraction. Aromatic acids, triterpenes, lignans,
carotenoids, phytosterols, and polyphenols make up the majority of this, but it also includes
aromatic acids, triterpenes, lignans, carotenoids, phytosterols and polyphenols (Tatli Seven et al,
2009; Capcarova et al, 2013). Also these bioactive components available in the plants and their
extracts therefore employed to improve poultry productivity and physiological performance (Al-
Ashoor & Al-Salhie, 2020; Mahjar & Al-Salhie, 2022). A large number of prior studies have shown
that feeding propolis to hens enhances their productivity (Tekeli et al, 2011). These results could be
attributed to propolis extract's impact on the gut microbiota, which increases helpful bacteria while
lowering pathogenic bacteria counts (Kacaniova et al, 2012). Several of propolis’ components are
found in diet additives and are generally regarded as safe, which serves as evidence of its
antioxidant, antimicrobial, and antifungal properties (Burdock, 1998). Nanoscience is the science
and application of small objects (less than 100 nanometers) having novel chemical and physical
structures, as well as improved reactivity and solubility (Troncarelli et al. 2013). Because it is
protected from oxidizing agents, other chemicals, and enzymes when the active component is
nanostructured, the substance's stability is improved (Brandao et al. 2011; Troncarelli et al. 2013).
These benefits significantly affect livestock performance, loss of income, and improved feed
production. In terms of health, performance, and ongoing feed production, the natural nanomaterial
nano-propolis can be helpful in veterinary medicine. Due to their smaller size, nanoparticles are
more readily absorbed by the body, but nano propolis is more potent than propolis in terms of its
antimicrobial properties (Afrouzan et al. 2012; Sahlan et al. 2017). Reactive oxygen species (ROS)
are produced in high amounts during normal cell metabolism and are necessary for cell health.
Many cell signaling processes need low levels of reactive oxygen species. Under typical
physiological conditions, the levels of endogenous antioxidants that defend organs from oxidative
damage and the amounts of reactive oxygen species produced during cellular metabolism are in
balance. Oxidative stress is caused by an imbalance or absence of cellular redox balance, and it
seriously harms biological components (Sies, 1991). Previous studies using propolis and other
antioxidants have shown that it can reduce the detrimental effects of lipid peroxidation and free
radical formation (Tatli Seven et al, 2009). Polyphenols and caffeic acid phenethyl ester, two anti-
oxidants found in propolis, protective muscle cells from lipid oxidation (Havsteen, 2002; Hosnuter
et al, 2004). The goal of this study was to investigate the effect of adding different levels of nano-
propolis to drinking water on the productive performance, antioxidant status, and level of metabolic
hormones in serum of broiler chickens.

Materials and Methods

Period and study aria

Between February and July 2022, this study was carried out on a chicken farm at the University of
Basrah, College of Agriculture in Basrah, Iraqg.

Nano-propolis synthesis

Propolis was bought from local market. Nano-propolis was prepared in the laboratories of the
ministry of science and technology / environmental and water technology research department in
Baghdad. Nano-propolis extract was prepared according to (El-Ghaffar & Hashem, 2009; 2010).
Scanning electron microscopy (SEM) was used to describe propolis nanoparticles (Figure 1).
Energy dispersive X-ray (EDX) was used to detect the primary structures of propolis nanoparticles
(Figure 2).
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Fig (2): Detection of primary structures of propolis nanoparticles by EDX

Animals’ management

The birds were reared for thirty-five days, in accordance to the Ross 308 broiler management
manual, under similar situations. The temperature was maintained at 33°C for the initial week, then
descended 3°C weekly until the study end. The heat stayed at 21°C from that point on until the
experiment ended. The lighting pattern was 23 hours of light and 1 hour of darkness from the first
to the 35th day. The chicks were given two different basal diets, the first of which had 23.51%
crude protein and 2910 kcal/kg metabolizable energy. The second diets contained 3174.5 kcal per

kilogram of metabolizable energy and 20.11 percent crude protein (Table 1). The birds were fed
pellet diets and ad libitum access to water.
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Table ili 1 The iniredient and comiosition of the exierimental diets

Maize 47 55

Wheat 13.5 10
Soybean meal (48%) 32 24.5
Protein concentrate (40%) 4.5 4.5
Plant oil 0.5 3.5

Limestone 1 1

NaCl 0.2 0.2

Premix (29%) 1 1
L-Lysine 0.2 0.2
Methionine 0.1 0.1
Total 100 100

Calculated values
Metabolizable energy kCal/kg 2910 3174.5
Crude protein % 23.51 20.11

Ether extract % 3.40 6.57
Crude fibre % 3.63 3.17
Calcium % 0.70 0.68
Available phosphorus 0.30 0.27
Lysine % 1.31 1.12
Methionine + cysteine 0.85 0.77

Study treatments:

Four treatments were employed in this study. 144 unsexed, day-old broiler chickens with an average
body weight of 40 g were used in this research. Three replicates were used in each of the four
treatments, which each included 36 chicks (twelve chicks per replicate). The first treatment
consumed reverse osmosis (R.O) drinking water with no additions (control), whereas the 2", 39,
and 4" treatments consumed reverse osmosis (R.O) drinking water containing 50, 100, and 150 pl
of nan-propolis per liter, respectively.

Data collection

At the end of the study, all replicates were measured for live body weight (g), average weight gain
(9), cumulative feed intake (g), feed conversion ratio (g feed intake / g weight gain), and cumulative
water consumption (ml). At the end of the experiment, blood samples were taken after the broiler
chickens had fasted for three hours. To obtain serum, three ml of blood was drawn from a shank
vein and centrifuged for 10 minutes. A spectrophotometer with a 353 nm wavelength was used to
measure the concentration of malondialdehyde (MDA) in according to (Yagi, 1998; Al-Mosawy &
Al-Salhie, 2021). The activities of the enzymes catalase, glutathione peroxidase (GPx), and
superoxide dismutase (SOD) were assessed according to (Sanja et al., 2015). Commercial ELISA
kits (VIDAS Company) were used to measure serum concentrations of total thyroxin (T4) and total
tri-iodothyronin (T3).

Statistical analyses:

The SPSS program (SPSS, 2016) was used to analyze experimental data using a completely
random design (One-way ANOVA). Additionally, significant differences between means were
evaluated using Duncan's multiple range tests (Duncan's, 1955) at a 0.05 level of significance.
Results and Discussion
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Productive performance of broiler chickens supplemented by different water levels of nano-propolis
is presented in Table 2. Overall body weight, weight gain and feed conversion ratio were
significantly (p <0.05) improved in the fourth, third and second treatments compared to first
treatment (control). The results indicated no significant (p > 0.05) difference in cumulative feed
intake and cumulative water intake. The beneficial effects of propolis could well be linked to
bioactive substances including flavonoids, which may enhance the metabolic function of broiler
chickens (Attia et al. 2014). As a result, the flavonoid concentration and palatable characteristics of
the propolis diet could be attributed with improved productivity. Supplementing broilers with
propolis has been shown to improve their ability to digest and absorb nutrients (Hosseini et al.

2016), which could help explain the improvement in performance seen in this study. Our findings

are in agreement with those of Attia et al. (2014), who found that using propolis on a continuous or
intermittent schedule improved broiler chicken productivity during the entire trial compared to the
control group. Roodsari et al. (2004) found that supplementing the diet with propolis enhanced
productivity compared to those fed a basal diet. These findings are consistent with those of Zeng et
al. (2004), who found that when broilers were fed a 2.5:1 ratio of flower pollen and propolis, their
body weights increased by 10% when compared to the control group. In addition, quails fed
propolis at a rate of 0.5 to 1.5 g kg™ had considerably larger body weights compared to control
group (Denli et al, 2005). The findings were also consistent with those of (Seven et al, 2010 ;
Hassan & Abdulla, 2011), who found that propolis supplementation led to an improvement in body
weight gain. It is possible that the antibacterial activity of the propolis extract components resulted
in enhanced gut health (Denli et al., 2005). The use of nano-propolis in broiler drinking water
enhanced weight gain and improved feed conversion ratios significantly. The addition of propolis to
the quail diets produced results that were comparable (Denli et al, 2005) or drinking water (Tayeb
& Sulaiman, 2014). The consumable components found in propolis diets, like as resin, wax, honey,
and vanillin, may be responsible for these beneficial effects on broiler performance (Shalmany &
Shivazad, 2006). Propolis beneficial properties reduce protein degradation by partially inhibiting
oxidative protein denaturation (Sahin et al, 2003). As a result, the presence of nano-propolis in
broiler chicken drinking water is estimated to enhance feed conversion ratios and nutrient
digestibility, resulting in high broiler chicken performance.

Table (2): Productive performance of broiler chickens supplemented by different levels of nano-
propolis (Mean+ SE)

Treatments

Parameters
Overall body weight (g) 1801.53¢ + 1899.57 ¢ + 2027.93 °+ 2101.93 2+
14.25 14.44 15.13 15.71
Final weight gain (g) 1761.53 %+ 1859.57 *+ 1987.93 P+ 2061.93 2+
16.77 15.78 17.64 17.34
Cumulative feed 2881.073+ 2891.29%+ 2898.71%+ 2905.173+
intake(q) 13.69 13.07 14.60 11.63
Feed conversion ratio 1.642+ 1.55 P+ 1.46 °+ 1.41 9%+
(9.9) 0.02 0.04 0.03 0.03
Cumulative water intake 6.13 3+ 6.28 3+ 6.30 3+ 6.40%+
(L) 0.14 0.15 0.13 0.12

There are significant differences when there are different letters in the same row (p 0.05).
Antioxidant status and thyroid hormones of broiler chickens supplemented by different levels of

nano-propolis were showed in Table 3. Nano-propolis supplementation significantly (p <0.05)
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increased enzyme activity, such as GPx and SOD. On the other hand, nano-propolis
supplementation significantly (p <0.05) reduced in  malondialdehyde. Thyroid hormones
concentration, including thyroxin (T4) and tri-iodothyronin (T3) were significantly (p <0.05)
increased when nano-propolis supplemented. The results indicated no significant (p > 0.05)
difference in catalase enzyme. Nano-propolis significantly increased SOD and GPx while
decreasing MDA in the current study. Propolis contains flavonoids and essential fatty acids, which
may be the cause of these results. Flavonoids have been shown to have beneficial impacts on the
immune systems of several species (Hegazi et al., 1995). Additionally mentioned were aluminum
and calcium, as well as aromatic oils, protein, amino acids, vitamins, and flavonoids (Burdock
1998; Hassig et al., 1999; Lee et al., 2001). Propolis contains flavonoids, phenolic acids, and
terpenes, which have antioxidant and antitumor properties (Prytzyk et al., 2003; Wang et al., 2004;
Seven et al., 2010). The present finding, it’s possible that nano-propolis dosages reduced the
formation of lipid peroxidation radicals. The level of MDA in blood and tissues rises as lipid
peroxidation rises (Okutan et al., 2005). Antioxidant enzyme activities, such as SOD, can either
decrease or increase in lipid peroxidation (Wohaieb & Godin, 1987; Huang et al., 1999; Ozkaya et
al., 2002; Aliciguzel et al., 2003). In the current study, it was discovered that elevated antioxidant
enzyme activities including those of SOD and GPx serve as a defense against induced reactive
oxygen species (ROS). Superoxide dismutase and glutathione peroxidase are antioxidant enzymes
that protect cells from the damaging effects of reactive oxygen species (ROS) (Altan et al., 2003).
Thyroid hormones regulate metabolic heat production, which is required for animals to maintain a
steady body temperature (Beyzai & Adibmoradi, 2011). Our results are consistent with those of
Mahmoud et al. (2014), who discovered that adding 250 mg/kg of propolis, vitamin E and C to
broilers' diets can reduce the oxidative damage caused by heat stress. In compared to non-
supplemented birds bred under heat stress, these favorable effects were demonstrated by lower
serum corticosterone levels and improved thyroid hormone levels. Mahmoud et al. (2017) found
that the 250 mg kg—1 propolis treatment group had a significantly higher T3/T4 ratio than the
control group. The results indicated no significant (p > 0.05) difference in catalase enzyme activity.
Our findings were on the contrary with Tatli Seven et al, (2016) who indicated the Liver catalase
enzyme activity of propolis fed quail were higher than those of the other groups.

Table (3): Antioxidant status and thyroid hormones of broiler chickens supplemented by different
levels of nano-propolis (Mean+ SE)

Treatments

Parameters
MDA 6.732 + 0.61 6.162 + 478 + 0.43 344° +
Micromole.L? 0.59 0.29

SOD 1.72° + 0.04 2.05° + 0.05 2562 + 0.12 2762+
U.ml.! 0.09
Gpx 0.89¢ + 0.06 1.21° + 0.06 1.67 2 + 0.08 1.89°2 +
u.L! 0.08
Catalase 39.162 + 1.59 41232 + 152 |42343 + 1.44 | 44192 + 1.32
u.mlt

T3 0.11°+ 0.17 b+ 0.24 3+ 0.28 2+
ng.ml.* 0.02 0.01 0.02 0.05

T4 6.12 °+ 8.14 bc+ 10.09 ®+ 11.932+
ng.ml.! 0.74 0.99 0.89 0.69

There are significant differences when there are different letters in the same row (p 0.05).
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Conclusions

In conclusions, the addition of 50,100 and 150 ul of nano-propolis per liter of drinking water were
improved productive performance, some serum antioxidant parameters that include GPx, SOD,
MDA and thyroid hormones such as T4 and T3. Nano-propolis in current study without effect on
the cumulative feed intake, cumulative water intake and catalase enzyme of broiler chickens.
Acknowledgements

The authors thank the Physiology Laboratory team in Animal production department for their
assistance in completing the physiological parameters.

Contributions of authors

R.H.K.: Sample and data collection.

K.C.K.A.: Write the manuscript and statistical analysis.

ORCID

R.H.K.: https://orcid.org/0000-0002-8176-6416

K.C.K.A.: https://orcid.org/0000-0003-1121-7056

References:
Afrouzan, H., Amirinia, C., Mirhadi, S. A., Ebadollahi, A., Vaseji, N. & Tahmasbi, G. (2012).

Evaluation of antimicrobial activity of propolis and nanopropolis against Staphylococcus
aureus and Candida albicans. African Journal of Microbiology Research, 6(2), 421-425.
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.1032.1466&rep=repl&type=pdf
Al-Ashoor, D.S. & Al-Salhie, K.C.K.(2020). Effect of Adding Broccoli Leaves (Brassica oleracea
L. var. italica) Extract to Drinking Water on Eggs Production and Intestinal Microflora of
Japanese Quail Coturnix japonica Temmink & Schlegel, 1849. Basrah Journal of
Agricultural Sciences, 33(2), 42-51. https://doi.org/10.37077/25200860.2020.33.2.04
Aliciguzel, Y., Ozen, I., Aslan, M. & Karayalcin, U. (2003). Activities of xanthine oxidoreductase
and antioxidant enzymes in different tissues of diabetic rats. The Journal of Laboratory and
Clinical Medicine, 142(3), 172-177. https://doi.org/10.1016/50022-2143(03)00110-0
Al-Mosawy, A.M.S. & Al-Salhie, K.C.K.(2021).The Effect of Alcoholic Extract of Rhizomes of
Greater Galangal (Alpinia galanga L.) on the Serum Antioxidant Enzymes for Japanese
Quail During Oxidative Stress Induced by Hydrogen Peroxide. Basrah Journal of
Agricultural Sciences, 34(1), 171-179. https://doi.org/10.37077/25200860.2021.34.1.15
Altan, O., Pabuccuoglu, A., Altan, A., Konyalioglu, S. & Bayraktar, H. (2003). Effect of heat stress
on oxidative stress, lipid peroxidation and some stress parameters in broilers. British Poultry
Science, 44(3), 545-550. https://doi.org/10.1080/00071660310001618334
Attia, Y. A., Al-Hamid, A. E. A,, Ibrahim, M. S., Al-Harthi, M. A., Bovera, F. & Elnaggar, A. S. H.
(2014). Productive performance, biochemical and hematological traits of broiler chickens
supplemented with propolis, bee pollen, and mannan oligosaccharides continuously or
intermittently. Livestock Science,164, 87-95. https://doi.org/10.1016/j.livsci.2014.03.005
Beyzai, A.R. & Adibmoradi, M. (2011). Histological and histometrical changes of ostrich thyroid
gland during summer and winter seasons in Tehran, Iran. African Journal of Biotechnology,
10(8), 1496-1501. https://www.ajol.info/index.php/ajb/article/view/92971
Brandao, H. M., Gern, J. C., Vicentini, N. M., Pereira, M. M. & Andrade, P. V. D. (2011).
Nanotecnologia: a pr_oxima revoluc,~ao na agropecu aria. Rev CRMV (Brasilia). 17:61—
67.

Khalati and Al-Salhie — Syrian Journal of Agricultural Research — SJAR 10(6): 427-437 December


https://orcid.org/0000-0002-8176-6416
https://orcid.org/0000-0003-1121-7056
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.1032.1466&rep=rep1&type=pdf
https://doi.org/10.1016/s0022-2143(03)00110-0
https://doi.org/10.37077/25200860.2021.34.1.15
https://doi.org/10.1080/00071660310001618334
https://doi.org/10.1016/j.livsci.2014.03.005
https://www.ajol.info/index.php/ajb/article/view/92971

434

2023 _pacwd / S oY G US 437-427 :(6) 10 Lo L il Eganll 4y gedl) Unall - allally LG

Burdock, G. A. (1998). Review of the biological properties and toxicity of bee propolis (Propolis).
Food and Chemical Toxicology. 36(4,6), 347-363. https://doi.org/10.1016/S0278-
6915(97)00145-2

Capcarova, M., Kolesarova, A., Kalafova, A., Galik, B., Simko, M., Juracek, M. & Toman,
R.(2013). The role of dietary bee pollen in antioxidant potential in rats. Eurasian Journal of
Veterinary Sciences, 29(3), 133-137.
https://dergipark.org.tr/en/pub/eurasianjvetsci/issue/24806/262072

Denli, M., Cankaya, S., Silici, S., Okan, F. & Uloucak, A. N. (2005). Effect of dietary addition of
turkish propolis on the growth performance, carcass characteristics and serum variables of
quail (Coturnix coturnix japonica). Asian-Australasian Journal of Animal Sciences, 18(6),
848-854. https://doi.org/10.5713/ajas.2005.848

Duncan, D. B. (1955). Multiple range and multiple F tests. Biometrics, 11, 1-42.
https://doi.org/10.2307/3001478

El-Ghaffar, M.A.A. & Hashem, M.S.(2009). Immobilization of a-amylase onto chitosan and its
amino acid condensation adducts. Journal of Applied Polymer Science, 112 (2), 805-14.
https://doi.org/10.1002/app.29292

El-Ghaffar, M.A.A. & Hashem, M.S.(2010). Chitosan and its amino acids condensation adducts as
reactive natural polymer supports for cellulase immobilization. Carbohydrate Polymers, 81
(3), 507-516. http://doi.org/10.1016/j.carbpol. 2010. 02. 025

Hassan, M.G., & Abdulla, T.A.(2011). The effect of propolis feed supplementation on hygiene and
performance of broiler chickens. Iraqi Journal of Veterinary Sciences, 25(2):77-82.(In
Arabic). https://doi.org/10.33899/1JVS.2011.5647

Hassig, A., Linag, W., Schwabl, H. & Stampfli, K. (1999). Flavonoids and tannins: plant-based
antioxidants ~ with  vitamin  character. ~ Medical  hypotheses  52(5),479-481.
https://doi.org/10.1054/mehy.1997.0686

Havsteen, B. H. (2002). The biochemistry and medical significance of the flavonoids.
Pharmacology and Therapeutics 96(2-3), 67-202. https://doi.org/10.1016/s0163-
7258(02)00298-x

Hegazi, A., EI Miniawy, H. & EIl Miniawy, F. (1995). Effect of some honeybee products on
immune response of chicken infected with Virulent NDV. Egyptian Journal of Immunology,
2, 719-86.

Hosnuter, M., Gurel, A., Babuccu, O., Armutcu, F., Kargi, E. & Isikdemir, A.. (2004). The effect of
CAPE on lipid peroxidation and nitric oxide levels in the plasma of rats following thermal
injury. Burns, 30(2),121-125. https://doi.org/10.1016/j.burns.2003.09.022

Hosseini, S.M., Vakili Azghandi, M., Ahani, S. & Nourmohammadi, R. (2016). Effect of bee pollen
and propolis (bee glue) on growth performance and biomarkers of heat stress in broiler
chickens reared under high ambient temperature. J Anim Feed Sci. 25:45-50.

Huang, W.C., Juang, SW., Liu, .M., Chi, T.C. & Cheng, J.T. (1999). Changes of superoxide
dismutase gene expression and activity in the brain of streptozotocin-induced diabetic rats.
Neuroscience Letters, 5(1,5), 25-28. https://doi.org/10.1016/S0304-3940(99)00704-1

Kacaniova, M., Rovna, K., Arpasova, H., Cubon, J., Hleba, L., Pochop, J., Kunova, S. & Hascik, P.
(2012). In vitro and in vivo antimicrobial activity of propolis on the microbiota from
gastrointestinal tract of chickens. Journal of Environmental Science and Health, Part A,
Toxic/Hazardous Substances and Environmental Engineering, 47(11), 1665-1671.
https://doi.org/10.1080/10934529.2012.687248

Khalati and Al-Salhie — Syrian Journal of Agricultural Research — SJAR 10(6): 427-437 December


https://doi.org/10.1016/S0278-6915(97)00145-2
https://doi.org/10.1016/S0278-6915(97)00145-2
https://dergipark.org.tr/en/pub/eurasianjvetsci/issue/24806/262072
https://doi.org/10.5713/ajas.2005.848
https://doi.org/10.2307/3001478
https://doi.org/10.1002/app.29292
http://doi.org/10.1016/j.carbpol.%202010.%2002.%20025
https://dx.doi.org/10.33899/ijvs.2011.5647
https://doi.org/10.1054/mehy.1997.0686
https://doi.org/10.1016/s0163-7258(02)00298-x
https://doi.org/10.1016/s0163-7258(02)00298-x
https://doi.org/10.1016/j.burns.2003.09.022
https://doi.org/10.1016/S0304-3940(99)00704-1
https://doi.org/10.1080/10934529.2012.687248

435

2023 _pacwd / S oY G US 437-427 :(6) 10 Lo L il Eganll 4y gedl) Unall - allally LG

Klaric, 1., Pavic, M., Miskulin, 1., Blazicevic, V., Dumic, A.& Miskulin, M.(2018). Influence of
Dietary Supplementation of Propolis and Bee Pollen on Liver Pathology in Broiler
Chickens. Animals, 8(4), 54. https://doi.org/10.3390/ani8040054

Krocko, M., Canigova, M., Bezekova, J., Lavova, M., Hascik, P. & Duckova, V. (2012). Effect of
nutrition with Propolis and bee pollen supplements on bacteria colonization pattern in
gastrointestinal tract of broiler chickens. Scientific Papers Animal Science and Biotechnologies, 45,
63-67. https://www.semanticscholar.org/paper/Effect-of-Nutrition-with-Propolis-and-Bee-
Pollen-on-
Kro%C4%8Dko%C4%8Canigov%C3%A1/fb706d54efc3768401f78eae90d3797cf51dclfa

Lee, S. W., Kim, H. J. & Hwangbo, S. (2001). Studies on the chemical characteristic of Korean
propolis. Journal of Korean Society For Food Science of Animal Research, 21, 383-388.

Mahjar, N.T. & Al-Salhie, K.C.K.(2022). The effects of In Ovo Injection of Garlic (Allium sativum
L.) Extract on Hatchability, Liver Enzymes and Antioxidant status of Broiler Chickens.
Basrah Journal of Agricultural Sciences, 35(1), 61-70.
https://doi.org/10.37077/25200860.2022.35.1.05

Mahmoud, U.T., Abdel-Rahman, M. A. M. & Darwish, M. H. A. (2014).Effects of propolis,
ascorbic acid and vitamin E on thyroid and corticosterone hormones in heat stressed broilers.
Journal of Advanced Veterinary Research, 4(1):18-27.
https://www.cabdirect.org/cabdirect/abstract/20143121467

Mahmoud, U.T., Amen, O.A., Applegate, T.J. & Cheng, H.W. (2017). Brazilian Propolis Effects on
Growth, Productivity Performance, Gut Characteristics and Physiological Changes in
Broiler  Chickens. International ~ Journal of Poultry Science, 16: 169-179.
https://doi.org/10.3923/ijps.2017.169.179

Okutan, H., Ozcelik, N., Ramazan, H.Y.& Efkan, U. (2005). Effects of caffeic acid phenethyl ester
on lipid peroxidation and antioxidant enzymes in diabetic rat heart. Clinical Biochemistry,

38,191-196.
Ozkaya, Y.G., Agar, A. & Yargicoglu, P. (2002). The effect of exercise on brain antioxidant status
of diabetic rats. Diabetes and Metabolism, 28(5),377-384.

https://pubmed.ncbi.nlm.nih.qov/12461474/

Prytzyk, E., Dantas, A. P., Salom™ao, K., Pereira, A. S., Bankova, V. S., De Castro, S. L. & Neto,
F. R. A.(2003). Flavonoids and trypanocidal activity of Bulgarian propolis. Journal of
Ethnopharmacology, 88(2-3),189-193. https://doi.org/10.1016/S0378-8741(03)00210-1

Roodsari, M. H., Mehdizadeh, M., Kasmani, F. B., Lotfelahian, H., Mosavi, F. & Abolghasemi, A.
H.(2004). Effects of oil-extracted propolis on the performance of broiler chicks. Agricultural
Science and Technology,18, 57-65.

Sahin, A., Baylan, M., Sahinler, N., Canogullari, S. & Gul, A. (2003). The effects of propolis on
fattening performance and carcass traits of Japanese quail. Uludag Bee Journal,3(4), 42-44.
https://dergipark.org.tr/en/pub/uluaricilik/issue/53716/162625

Sahlan, M., Dienayati, D., Hamdi, D., Zahra, S., Hermansyah, H. & Chulasiri, M. (2017).
Encapsulation process of Propolis extract by casein micelle improves sunscreen activity.
Makara Journal of Technology, 21(1), 1-6.
http://journal.ui.ac.id/technology/journal/article/view/3072

Sanja, J. P, Ljiljana, M. K., Nikola, M. P., Jovanka, D. L., Olivera, M. D., Bojana, M. K., Ivana, S.
C., & Marina V. V. (2015). Effect of synbiotic on growth and antioxidant status of blood in
broiler chicken. Food and Feed Research, 42, 163-169.

Khalati and Al-Salhie — Syrian Journal of Agricultural Research — SJAR 10(6): 427-437 December


https://doi.org/10.3390/ani8040054
https://www.semanticscholar.org/paper/Effect-of-Nutrition-with-Propolis-and-Bee-Pollen-on-Kro%C4%8Dko%C4%8Canigov%C3%A1/fb706d54efc3768401f78eae90d3797cf51dc1fa
https://www.semanticscholar.org/paper/Effect-of-Nutrition-with-Propolis-and-Bee-Pollen-on-Kro%C4%8Dko%C4%8Canigov%C3%A1/fb706d54efc3768401f78eae90d3797cf51dc1fa
https://www.semanticscholar.org/paper/Effect-of-Nutrition-with-Propolis-and-Bee-Pollen-on-Kro%C4%8Dko%C4%8Canigov%C3%A1/fb706d54efc3768401f78eae90d3797cf51dc1fa
https://www.cabdirect.org/cabdirect/abstract/20143121467
https://dx.doi.org/10.3923/ijps.2017.169.179
https://pubmed.ncbi.nlm.nih.gov/12461474/
https://doi.org/10.1016/S0378-8741(03)00210-1
https://dergipark.org.tr/en/pub/uluaricilik/issue/53716/162625
http://journal.ui.ac.id/technology/journal/article/view/3072
https://pdfs.semanticscholar.org/4fe8/6396fd7b9a599c53acc423c0ce18161a2a52.pdf
https://pdfs.semanticscholar.org/4fe8/6396fd7b9a599c53acc423c0ce18161a2a52.pdf
https://pdfs.semanticscholar.org/4fe8/6396fd7b9a599c53acc423c0ce18161a2a52.pdf

436

2023 _pacwd / S oY G US 437-427 :(6) 10 Lo L il Eganll 4y gedl) Unall - allally LG

Seven, I., Aksu, T. & Seven, P.T. (2010). The effects of propolis on biochemical parameters and
activity of antioxidant enzymes in broilers exposed to lead-induced oxidative stress. Asian-
Australasian Journal of Animal Sciences, 23(11),1482-1489.
https://doi.org/10.5713/ajas.2010.10009

Shalmany, S. K. & Shivazad, M. (2006). The effect of diet propolis supplementation on ross broiler
chicks performance. International Journal of Poultry Science, 5(1), 84-88.
https://doi.org/10.3923/ijps.2006.84.88

Sies, H. (1991). Oxidative stress: from basic research to clinical application. The American
Journal of Medicine, 91(3C), 31-38. https://doi.org/10.1016/0002-9343(91)90281-2

SPSS (2016). Statistical Packages of Social Sciences. IBM Corp. Released 2016. IBM SPSS
Statistics for Windows, Version 24.0. Armonk, NY: IBM Corp. https:// www. ibm. com/
analytics/spss-statistics-software

Tatli Seven, P., Yilmaz, S., Seven, I., Cerci, I. H., Azman, M. A. & Yilmaz, M. (2009). The effect
of propolis on selected blood indicators and antioxidant enzyme activities in broilers under
heat stress. Acta Veterinaria Brno, 78(1),75-83. https://doi.org/10.2754/avb200978010075

Tathi Seven, P., Arslan, A.S., Ozgelik, M., Simsek, U. G. & Seven, 1.(2016). Effects of propolis
and royal jelly dietary supplementation on performance, egg characteristics, lipid
peroxidation, antioxidant enzyme activity and mineral levels in Japanese quail. European
Poultry Science, 80, 1-16. https://doi.org/10.1399/eps.2016.138

Tayeb, I. T. & Sulaiman, B. F. (2014). Effect of propolis supplementation on productive
performance in local quail. Iranian Journal of Applied Animal Science, 4(3), 621-627.
https://journals.iau.ir/article_513655.html

Tekeli, A., Kutlu, H.R. & Celik, L. (2011). Effects of Z. officinale and propolis extracts on the
performance, carcass and some blood parameters of broiler chicks. Current Research in
Poultry Science, 1(1), 12—-23. https://doi.org/10.3923/crpsaj.2011.12.23

Troncarelli, M. Z., Brandao, H. M., Gern, J. C., Guimaraes, A. S. & Langoni, H. (2013).
Nanotechnology and antimicrobials in veterinary medicine. In: M_endez-Vilas A, editor.
Microbial pathogens and strategies for combating them: science, technology and education.
Badajoz: Formatex Research Center, Pp: 543-556.

Wang, B. J, Lien, Y. H. & Yu, Z. R. (2004). Supercritical fluid extractive fractionation—study of
the antioxidant activities of propolis. Food Chemistry, 86(2), 237-243.
https://doi.org/10.1016/j.foodchem.2003.09.031

Wohaieb, S.A. & Godin, D.V.(1987). Alterations in free radical tissue-defence mechanisms in
streptozocin-induced diabetes in rat. Effects of insulin treatment. Diabetes, 36(9),1014-1018.
https://doi.org/10.2337/diab.36.9.1014

Yagi, K. (1998). Simple assay for the level of total lipid peroxides in serum or plasma. Free Radical
and Antioxidant Protocols, 108, 101-106. https://doi.org/10.1385/0-89603-472-0:101

Zeng, Z., Liu, S., Pan, K., Wu, H. & Tang, K. (2004). Effects of pollen and propolis on productive
and immune performance in meat fowl. Scientia Agricultura Sinica, 37, 751-755.

Khalati and Al-Salhie — Syrian Journal of Agricultural Research — SJAR 10(6): 427-437 December


https://doi.org/10.5713/ajas.2010.10009
https://dx.doi.org/10.3923/ijps.2006.84.88
https://doi.org/10.1016/0002-9343(91)90281-2
https://doi.org/10.2754/avb200978010075
https://www.european-poultry-science.com/Pinar-Tatli-Seven,QUlEPTQyNTExMzEmTUlEPTE2MTAxNA.html?UID=F4F108D1D2CF4EB17DDD01C4278726DA8F6069FFC7961D
https://www.european-poultry-science.com/A-Sur-Arslan,QUlEPTUwNzU4NjMmTUlEPTE2MTAxNA.html?UID=F4F108D1D2CF4EB17DDD01C4278726DA8F6069FFC7961D
https://www.european-poultry-science.com/M-Oezelik,QUlEPTUwNzU4NjQmTUlEPTE2MTAxNA.html?UID=F4F108D1D2CF4EB17DDD01C4278726DA8F6069FFC7961D
https://www.european-poultry-science.com/Ue-Guelcihan-x15Eimx15Fek,QUlEPTUwNzU4NjUmTUlEPTE2MTAxNA.html?UID=F4F108D1D2CF4EB17DDD01C4278726DA8F6069FFC7961D
https://www.european-poultry-science.com/I-Seven,QUlEPTQyNTExMzMmTUlEPTE2MTAxNA.html?UID=F4F108D1D2CF4EB17DDD01C4278726DA8F6069FFC7961D
https://www.european-poultry-science.com/
https://www.european-poultry-science.com/
https://journals.iau.ir/article_513655.html
https://dx.doi.org/10.3923/crpsaj.2011.12.23
https://doi.org/10.1016/j.foodchem.2003.09.031
https://doi.org/10.2337/diab.36.9.1014
https://link.springer.com/book/10.1385/0896034720
https://link.springer.com/book/10.1385/0896034720
https://doi.org/10.1385/0-89603-472-0:101

437 2023 _wacsd / J9Y) G iS 437-427 :(6) 10 Lo il Egpanlt 4y guad) Ul - Al g LS

Baal) cligajhg BausY) Clalias Allag ALY o) b goill) jusal) il
palll ol 43,00
W allall sus BDla Ma 5 "D INA s J gy
el pead) dasla el S ( Jlgal) Y1 o (1)
el cads daals el A4S ¢ lgal) £ Y1 ok (2)
2023/05/17:J 5 s 2023/01/9:p35uY) F )
tuadladl
Slo il sl gl HKall e Aaiie Sligie aladial il A Al duhall céoe
o paniud Laalll zgpl aall 3 Al sarll Cliseny 52uSY) Cliliasy iyl 1Y)
s 40 aus Oyg Jaegien 3y ag pens Ausind) e aalll 7o # 1) (e a8 144 ul)
) Se BN adlgy (Lik 36 o (gt lgia JS) lalea 4 e Wilgde #1E8Y) i)y
il pall sl (JoY) Alleall joda cSlgnad i 12556 JSDp sanlgll Alaleall
Ay B A5 Dbl gde cSlgiad Laiy o (Blam Alolas) clilia) (53 oSl
A gl &l e 5 Se 150 5100 550 Ao (gind Sl mealialls i olae
5eliS Cpuenty 2SI A3l Balijlly aend) (35 NV aee g liy) N ) el L sl e
Ay A0l COLebeall iy olaal (gpilill el dilia) 2ie (p <0.05) Lisia 321 sl
L)) saal) Clisep 1S5 b (p <0.05) dugina 83b) (A (gill) uSal) dilial <ol L Aadlyllg
Llis b aaly oo Sbad (T3) asll D6 gy ¢ (T4) S lll (056 Abiaidl
W Jbsews (GPX) iaeSom Osflislal)l aiily dhcall 520830 saliaall iyl
G (p 0.05)  (gyine pliad) ) (gl Sl Ailia) cal ¢ Al dali e .(SOD)
P>) i B asas are ) @l cplal (MDA) wlgalV) Al Gsllad) Spe 585
cleganall muen S wls Al oLl Ay ¢ SIE Cilel BuS 3 (0.05
il ol (ya il US) (goilill 5Sall (e silg Sae 150 5 506100 d8lia) o) a3 Lo peiiinss
GPX clas Al adll & 50uSY) @labiae julae amig ¢ ALY el cpuas J) oo &
o elll el dilal g W1y (T3 5 T4 Jie )0 53l Cliseyns MDA 5 SOD
call) gl SIS s LS el BaaSy aSIA Calel) BaS e Adlal) Al

BanSY) laline ¢ Al oY) gyl HiSall ¢ palll g i thaalitall cilall)

Khalati and Al-Salhie — Syrian Journal of Agricultural Research — SJAR 10(6): 427-437 December



