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ABSTRACT

The present study was conducted to evaluate the effects of bee products
(propolis, bee-pollen and bee-venom) and a growth promoter on immunological and
productive performance in broiler chickens. A total of 408 straight-run one week old,
Cobb 500 broilers were randomly divided into 8 experimental treatments (3 replicate, 17
chicks each). The first treatment was fed basal diet without any additives and served as a
control. The second treatment was fed the basal diet supplemented with the growth
promoter Biox-Y® 500 mg per kg of diet. The third and the fourth treatments were fed
basal diet supplemented with propolis (200 or 400 mg/kg diet). The fifth and the sixth
treatments were fed basal diet supplemented with bee-pollen (1000 or 2000 mg/kg diet).
The seventh and the eighth treatments were fed the basal diet and their water was
supplemented with bee-venom (1 or 2 mg/L water). Weekly body weight, body weight
gain, feed intake and feed conversion ratio obtained. Blood samples were obtained at the
end of the experiment (7 weeks of age) to determine blood parameters. The obtained
results showed that the broiler chicks fed diet with propolis (400 mg/kg diet) had
significantly higher body weight and total body weight gain compared to the control
treatment. Also, all treated treatments had significantly lower average daily feed intake
during the whole experimental interval and significantly improved total feed conversion
ratio compared to the control and Biox-Y® treatments. The chicks fed diets containing
propolis (200 or 400 mg/kg diet) or bee-venom (2 mg/L water) or bee-pollen (2000 mg/kg
diet) showed significantly lower plasma cholesterol and LDL-cholesterol concentration
compared to the control treatment. However, propolis (200 or 400 mg/kg diet) treatments
and bee-pollen (2000 mg/kg diet) treatments had significantly higher plasma HDL
cholesterol concentration than the control treatment. The chicks fed diet with propolis
(400 mg/kg diet) showed significantly higher plasma T3, T4 concentration and T3/T4
ratio compared to the control treatment. The chicks fed diet with propolis (400 mg/kg diet)
significantly higher breast muscles protein and moisture concentration had compared to
the control and Biox-Y® treatments. At 35 days of age, the chicks fed diets containing
propolis (400 mg/kg diet) or bee-venom (2 mg/L water) had significantly higher humoral
immune response against sheep red blood cells compared to the control treatment. The
chicks fed diets containing propolis (400 mg/kg diet) for 6 weeks had significantly higher
cell mediated immune response compared to the control and Biox-Y® treatments. It was
concluded to recommend adding propolis (400 mg/kg diet) or bee-pollen (2000 mg/kg
diet) to broilers diets. This is an eco-friendly alternative to replace the use of antibiotics in
broilers feed. This would result in improve productive, physiological performance and
immune response for broiler chickens.

Key words: Broiler chicks, propolis, bee-pollen, bee-venom, productive

performance, blood metabolites, immune response.
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INTRODUCTION

Antibiotics have been added to poultry feed to improve growth
performance, to stabilize intestinal microflora and to prevent infection
by specific pathogenic microorganisms. However, concerns about
antimicrobial resistance have existed for several decades, and recent
concerns regarding the prevalence of antibiotic-resistant infections in
humans have raised the controversy to new heights (Revington, 2002).
For these reasons antibiotic growth promoters for poultry diets have
been banned for use in the European Union and pressure from
consumer groups and major poultry buyers has threatened their
removal from diets in the US. Therefore, studies on alternate products
that can result in promotion of growth, improved feed utilization, and
maintenance of gut health are taking place (Zhang et al., 2005). Hence,
there is an urgent need to identify eco-friendly alternatives to reduce
antibiotic use. One of the most promising methods of reducing
antibiotics is to strengthen defense mechanisms of birds through
prophylactic administration of natural immunostimulants (Jung et al.,
2010). One of these alternatives the natural bee products is being

investigated.

Studies showed that bee products (Honey, Propolis, Pollen,
Venom, Royal jelly and Wax) have several biological and
pharmacological properties, such  as immunomodulatory,

antiinflammatory, antimicrobial, antitumor, antioxidant, among others.



Several studies have emphasised the positive effects of bee
pollen on the growth performance and internal functions of broiler
chickens (Kacaniova et al., 2013). Other apiculture products, such as
propolis and honey, have gained attention due to their antibacterial
(Basim et al., 2006), antioxidant (Morais et al., 2011) antiviral,
hypolipidemic, hypoglycemic and an  immunostimulating
(Komosinska-Vassev et al., 2015) effects. Bee-pollen can also improve
the cell immune response, the antibody production speed and reinforce

the immunological system (Song et al., 2005).

Propolis has attracted researchers interest in the last decades
because of several biological and pharmacological properties, such as
immunomodulatory, antitumor, antimicrobial, antiinflammatory,

antioxidant, among others (Bankova et al., 2000).

Bee-venom (BV) plays a major role in the defence of bee
colonies. It is produced in the venom gland of the bee, located in the
abdominal cavity. This natural toxin is a complex mixture of proteins
(phospholipase A2 and hyaluronidase), peptides (melittin, apamine,
mast cell degranulating and adolapine) and low molecular components

(histamine, dopamine and norepinephrine) [Orsoli¢, 2012].

It has recently been demonstrated that whole BV, and some of
its components particularly melittin, possess antinociceptive and anti-
inflammatory activities in very small doses (Kwon et al. 2002).
Moreover, BV possesses a number of beneficial biological effects, such
as wound-healing (Han et al., 2011) and anticancer activities (Or$oli¢,
2012).



