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Abstract 

The study aimed to determine the effect of multiple levels of propolis (0, 250, 500 

mg/kg) on the productive and physiological characteristics of ISA Brown laying hens. 

The results showed a significant improvement (P<0.05) in egg mass and feed conversion 

ratio for the treatments with the addition of 250 and 500 mg/kg, and an improvement in 

egg production for the treatment with the addition of 500 mg/kg compared to the first 

control treatment (T1). Regarding blood plasma protein parameters, a significant increase 

in total protein (T.Protein) and  globulin in both the 250 mg and 500 mg supplementation 

treatments, compared to T1. For blood lipids, a significant decrease in total 

cholesterol(TC) and LDL concentration was observed in T2, and in triglyceride (TG) and 

VLDL in both T2 and T3, compared to T1. Liver enzyme concentrations decreased 

significantly in both the 250 mg and 500 mg supplementation treatments compared to T1; 

no significant differences were observed in glucose and uric acid concentrations between 

the experimental treatments. Propolis supplementation affected the histological condition 

of the intestines. The addition of propolis at a concentration of 250 mg significantly 

improved villus width and area, as well as the villus length-to-width ratio (v/c), while the 

addition of propolis at a concentration of 500 mg significantly improved villus length 

compared to the control treatment. 
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Introduction 

In recent years, the demand for 

functional foods for human consumption 

has increased due to their diverse and 

beneficial nutritional content. 

Consequently, those involved in the 

agricultural sector are increasingly 

interested in using raw materials that 

provide natural nutrients such as 

minerals and vitamins, rather than 

synthetically produced compounds [1]. 

Plant-derived substances are of great 

importance due to their biological 

activity as anti-disease and anti-

inflammatory agents. The potential side 

effects of using chemical preservatives 

and antibiotics are a source of concern 

for consumers, particularly with the 

emergence of resistance to growth-

enhancing antibiotics in Europe, such as 

avoparcin, whose use has led to 

increased resistance to vancomycin. 

Consequently, many research bodies, 

institutions, and consumers have 

criticized the use of these substances, 

calling for their prohibition to ensure 

that animal products are free of any 

potentially harmful residues [2]. But 

banning antibiotics in many countries 

could lead to the spread of infectious 

diseases, causing significant losses for 

poultry farmers [3],  which leads to an 
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increase in harmful bacteria in the 

digestive tract, causing an imbalance in 

the gut flora. This negatively impacts 

feed conversion efficiency, thus 

increasing breeding costs and 

consequently higher feed consumption 

[4]. Therefore, poultry industry 

professionals have turned to searching 

for safe, naturally derived alternatives to 

replace antibiotics. 

Propolis, once considered a useless or 

wasteful substance, has gained 

significant attention in recent years due 

to its health benefits for both animals 

and humans [5]. It is a complex natural 

resinous compound containing over 200- 

300 active components, primarily 

phenolic compounds, vitamins, amino 

acids, phenols, urea, and minerals. It is 

considered anti-inflammatory, 

antibacterial, antiseptic, antioxidant, and 

immune-boosting. Studies have also 

shown it to have antimutagenic and 

hepatoprotective effects. Bees collect 

propolis from the buds, leaf margins, and 

stems of various plants, then mix it with 

wax, enzymes, and pollen. The main 

components of propolis are plant resin, 

beeswax, and essential oils in 

proportions of 50%, 30%, and 10%, 

respectively, and  5% organic matter and 

5% pollen [6] . Bees collect it to repair 

damaged cells [7-8]. In addition to the 

above, numerous studies have 

demonstrated the many benefits of 

adding propolis to laying hen diets, n a 

study conducted by [9], in which green 

propolis was added to the diets of Hy-

Line Brown hybrid laying hens at a rate 

of 10, 20 and 30 g/kg of diet, it was 

noted that the addition of propolis led to 

an improvement in egg quality by 

reducing fat peroxidation in fresh and 

stored eggs, and also significantly 

reduced microbial contamination on the 

eggshell. Similarly. [10] conducted a 

study to determine the effect of adding 

propolis at rates of 250, 500, and 1000 

mg/kg to the diets of Lohmann hybrid 

laying hens. They observed that propolis 

significantly increased egg production 

and improved blood biochemical 

characteristics. 

Most previous studies were conducted 

on young laying flocks. As is known, the 

ageing of the flock leads to several 

issues, including a decline in immunity 

and health, reduced production, and a 

deterioration in egg quality. Therefore, 

this study aimed to determine the effect 

of using propolis on the productive, 

physiological, and health status of older 

laying flocks. 

Materials and Methods 

Experimen Design 

The experiment was conducted in the 

animal production fields of the College 

of Agriculture at Tikrit University, Iraq. 

72 ISA Brown hybrid laying hens were 

used in the experiment, divided into 

three groups. Each group was further 

divided into three subgroups (8 hens per 

subgroup). Propolis was added to T2 and 

T3 at concentrations of 250 and 500 

mg/kg feed, respectively. The first 

treatment (T1) served as the control for 

comparison and received no propolis 

supplementation. The hens were fed a 

locally produced ration with an energy 

level of 2810.88kcal/kg and a protein 

level of 15.59 %, according to the ISA 

Brown 2018 Guide. The lighting 

program was 16 hours of light and 8 

hours of darkness. 
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Table (1) Composition of diets used in the experiment (%). 

Ingredients (%) Diet 

yellow corn 13 

wheat 64.4 

soybean meal 7 

Premix 5%* 5 

DICAL 1 

Caco3 9 

Salt 0.6 

Calculate values 100% 

Chemical composition** 

M.E (Kcal/kg) 2810.88 

Crude protein % 15.59 

Crude fiber % 2,70 

Methionine  0.27 

Lysine 0.42 

Met+cysteine  0.51 

Calcium 3.73 

Available phosphor 0.35 

* The premix used in the diet is produced by the Dutch company WAFI. 

**The chemical composition of the diet was calculated according [11]. 

Productive Parameters 

The eggs were collected once daily at 

11:30 AM, and the average egg weight, 

egg production, feed conversion ratio, 

and egg mass were calculated during the  

study period. 

Blood sample  

For physiological parameters, three hens  

were selected from each treatment group 

(one bird per replicate). 5 mL of blood 

was withdrawn from the wing vein and 4 

mL placed into anticoagulant-free tubes. 

The blood was allowed to coagulate, and 

then the tubes were centrifuged at 3000 

rpm to get serum. The serum was frozen 

until analysis for blood lipids, blood 

proteins, glucose, uric acid, and liver 

enzymes. The remaining blood (1 mL) 

was placed in anticoagulant tubes for 

complete blood count (CBC). 

Histology Samples 

For histological parameters, a 2 cm 

section of the small intestine of a 

chicken was excised from the region 

between the scar and the duodenum. The 

specimen was prepared according to the 

method of [12]. The length of the villi 

and the depth of the crypts were then 

measured using an Am Scope 

microscope. 

Statistical Analysis 

The data were analyzed using the 

general linear model in the statistical 

analysis program [13], and to compare 

the means of the experimental 

treatments, Duncan’s multiple test was 

used [14]. 
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Result and Discussion 

The effects of propolis addition are 

clearly shown in the data presented in 

Table 2, where egg mass and feed 

conversion ratio (FCR) improved 

significantly (P<0.05) in both the T2 and 

T3, as did egg production in T3 

compared to the control treatment(T1). 

Researchers believe that the antioxidant 

and immune-boosting properties of 

propolis, along with its high content of 

phenolic acids, flavonoids, vitamins and 

minerals, have positively impacted the 

bird's health and thus improved its 

productive performance [15], are the 

reason for the improved production 

performance of hens fed propolis 

compared to the control group. The 

results were agreement with those of 

[16]  who observed that adding propolis 

to laying hen diets improved egg 

production, weight, and feed conversion 

ratio. Also, the results of this study were 

consistent with those of researchers [17] 

who observed that adding propolis 

improved egg production, egg weight, 

and egg mass. They were also consistent 

with the findings of researchers [10]  

who observed that adding propolis to 

laying hen diets improved the overall 

productive performance of the flock, 

particularly egg production and feed 

conversion ratio. 

        Table (2) effect of propolis levels on productive performance of laying hens 

Treats* T1 T2 T3 

Egg mass (gm) 36.58±0.07b 37.93±0.36a 38.64±0.37a 

FCR         (g/g) 3.31±0.01a 3.18±0.03b 3.14±0.02b 

Egg production(HD) 56.79±0.29b 57.82±0.32b 60.65±0.29a 

Egg weight (gm) 64.48±0.28ab 65.54±0.33a 63.77±0.38b 

* T1 , T2 and T3  received  0 , 250 and 500 mg/kg of propolis respectively.                            

Results in Table 3 showed a significant 

improvement (P≤ 0.05) in T.protein and 

globulin in T2 and T3, and a significant 

decrease in albumin for T3 compared to 

the control treatment(T1). The 

significant improvement in blood protein 

levels can be attributed to the positive 

effect of propolis on liver tissue, 

protecting it from toxins and harmful 

substances [18]. Or perhaps the reason is 

the improvement in the functions of 

immune organs and tissues as a result of 

the positive effect of propolis on the 

tissues of the bird’s immune system, 

which increases the production of 

globulins, and thus raises the 

concentration of total proteins and 

globulins in the blood serum, as shown 

in Table 2 of this conclusion [19] 

Propolis also affects the increased 

differentiation and proliferation of 

lymphatic system cells, activating 

lymphatic tissues, which positively 

impacts the activity of the immune 

system [20]. These results are consistent 

with those of [21] who found that adding 

propolis at a low dose of 3 g/kg 

stimulated the production of 

immunoglobulins IgG and IgM in laying 

hens, thus enhancing the bird's immune 

status, which is reflected in its 

productive performance and health
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Table (3) Total protein parameters of laying hens fed multi levels of propolis. 

Traits* T1 T2 T3 

T.protein (g/dl) 5.77±0.48b 7.64±0.48a 7.32±0.42a 

Albumin (g/dl) 1.89±0.04a 1.66±0.15ab 1.39±0.04b 

Globulin (g/dl) 3.88±0.53b 5.98±0.38a 5.93±0.45a 

* T1 , T2 and T3  received  0 , 250 and 500 mg/kg of propolis respectively.    

                         

The results shown in Table 4 indicate a 

significant decrease in total cholesterol, 

high-density lipoprotein (HDL), and 

low-density lipoprotein (LDL) in T2, as 

well as a significant decrease in 

triglyceride concentration and very low-

density lipoprotein (VLDL) in both T2 

and T3 compared to the control 

treatment, The reduction in TC, TG, 

LDL and VLDL and levels may be 

attributed to the effects of certain 

propolis components, such as flavonoids, 

which have been scientifically proven to 

lower cholesterol. Flavonoids have been 

found to influence metabolic products by 

activating triglyceride metabolism and 

utilizing it as a primary energy source 

[22]. These results are agreement with 

[23] who found that adding propolis at a 

concentration of 300 mg/kg to chicken 

feed for 35 days reduced triglyceride and 

cholesterol levels in blood plasma,  The 

results also agreed with [24] who found 

that adding propolis at levels of 200 and 

400 mg/kg in broiler diets led to a 

reduction in TC, TG, and LDL 

concentrations. 

              Table (4) lipids profile parameters of laying hens fed multi levels of propolis. 

Traits* T1 T2 T3 

TC      (mg/dl) 236.22±15.29a 174.37±1.93b 259.22±8.09a 

TG      (mg/dl) 114.00±1.15a 81.00±0.57b 83.00±2.64b 

HDL   (mg/dl) 55.00±0.57a 44.33±0.88b 60.33±3.17a 

LDL    (mg/dl) 158.42±15.68a 113.83±2.85b 182.28±7.98a 

VLDL (mg/dl) 22.80±0.23a 16.20±0.11b 16.60±0.52b 

* T1 , T2 and T3  received  0 , 250 and 500 mg/kg of propolis respectively.                            

 

Table 5 shows the effect of propolis 

supplementation at various levels on 

liver enzymes, blood glucose, and uric 

acid. A significant decrease in the 

concentration of ALT and AST enzymes 

was observed in treatments T2 and T3 

compared to the control treatment, while 

no significant differences were found in 

glucose and uric acid concentrations 

between the supplementation treatments 

and the non-supplementation control 

treatment, The reduced concentration of 

liver enzymes in propolis treatments 

may be due to its ability to protect liver 

tissue from damaging agents, thus 

preserving optimal liver function [10], 

The results were agreement with those of 

[25] and [16] who observed that adding 

propolis to feed led to a reduction ALT 

and AST concentrations.
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Table (5) response of some biochemical parameters in laying hens to multiple levels of 

propolis. 

Traits* T1 T2 T3 

AST  (IU/L) 207.00±2.08a 183.66±4.05c 194.66±2.90b 

ALT  (IU/L) 49.66±0.66a 39.33±1.45b 39.33±1.20b 

Uric acid (g/dl) 6.27±1.15 7.33±1.03 8.70±1.39 

Glucose (mg/dl) 257.27±31.44 294.68±6.41 275.05±12.62 

* T1 , T2 and T3  received  0 , 250 and 500 mg/kg of propolis respectively.                            

   

The health of the intestine and its ability 

to absorb food are measured by the 

length of the villi and the depth of the 

crypts; the greater these ratios, the better 

the digestion and absorption of nutrients 

[26]. Table 6 shows the effect of 

propolis on the histological condition of 

the intestines of laying hens. The T2 

showed significant improvement in the 

villus length-to-crypt depth ratio, villus 

width, and villus area; T3 showed 

superiority in villus length and area 

compared to the control treatment. These 

results are agreement with those of [27] 

who observed a significant improvement 

in the histological condition of the 

intestines in terms of villus length, crypt 

depth, and the ratio between them, as 

well as a significant improvement in the 

absorption surface area of chickens fed a 

diet supplemented with propolis or a 

mixture of propolis and pollen. The 

improvement in intestinal histological 

condition may be due to propolis's effect 

in stimulating the growth and 

proliferation of beneficial bacteria. 

These bacteria protect the intestines and 

maintain their health by protecting the 

intestinal mucosa, thus increasing 

intestinal efficiency and improving 

digestion and absorption. [28].  

          Table (6) Effect of propolis on  intestinal histology of ISA Brown hens. 

T3(µm) T2 (µm) T1(µm) Traits* 

825.19±15.37a 733.47±20.93b 633.30±66.34b Villi length 

137.56±3.75a 93.27±5.77b 124.00±4.71a crypst 

5.99±0.06b 7.86±0.44a 5.10±0.51b v/c 

101.33±2.27b 125.76±2.00a 104.43±3.36b Villi wedth 

98.46±4.162.57a 106.01±2.77a 77.12±5.01b Villi area 

    * T1 , T2 and T3  received  0 , 250 and 500 mg/kg of propolis respectively.                            

   

Conclusions 

There was no significant difference in 

the effect of propolis at the 250 mg/kg 

and 500 mg/kg levels, although both 

significantly outperformed the control 

treatment in terms of egg mass and feed 

conversion efficiency. The 250 mg/kg 

supplementation treatment significantly 

outperformed both the control and 500 

mg/kg treatments in terms of significant 

improvements in total protein and 

globulin concentrations in the blood, as 

well as in reducing total cholesterol, 

LDL cholesterol, and triglyceride levels, 

and increasing HDL cholesterol levels. 

No significant difference was observed 

in the positive effect of the 250 mg/kg 

and 500 mg/kg supplementation 

treatments on the levels of the liver 

enzymes GOT and GPT. Histological 
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measurements of the intestines showed 

that the second treatment was superior in 

terms of the ratio of villus length to crypt 

depth and villus width, and was not 

significantly different from the third 

treatment in terms of villus area. From 

the above results, we conclude that the 

optimal supplementation rate of propolis 

in this study, in terms of its effect on 

productive, physiological, and 

histological performance, was the ratio  

250 mg/kg diets.    
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