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USING FACILITIES OF APILARNIL (BEE DRONE LARVAE) IN POULTRY NUTRITION
Zimriit Agikgoz', Banu Yiicel!
Preliminary communication
Summary

The use of hormones in poultry production has not been allowed in order to protect consumer health in the
United States and EU countries for more than 50 years. In Turkey, the administration of hormones and
hormone-like substances to poultry diets was banned in 1973. This perspective has stimulated many scientists to
search for new and safe alternatives.

Honey bees and bee products have been used in treatment of human, animal and plant diseases as “Apitherapy
Applications” for a long time. In recent years, some studies have been conducted to determine the availability of
honey, royal jelly, pollen, bee venom and propolis in livestock animals. In poultry studies, it was investigated
the antioxidants and antimicrobial effects of bee products and discussed in their usable potential as natural
growth enhancers. In this context, apilarnil is an another bee products, which is currently being examined.
Apilarnil, is a drone larvae extract, which also contains small amounts of royal jelly, bee bread, honey and
propolis. Usually it is not utilised and honeycombs with apilarnil are cut and discarded by bee-keepers.
However, apilarnil has many useful properties: it is an antiviral, immune system enhancer, anabolic stimulator,
and increases appetite, the body’s energy, vitality and regenerative power. Moreover, because it comes mainly
from a male structure, apilarnil is very rich in androgenic hormones, so it stimulates the spermatogenesis in
men. Therefore, it is expected that apilarnil would have both androgenic and anabolic effects and can be
considered as a natural alternative to drugs and chemicals to stimulate sexual development.

In this review, it will discuss the potential for using apilarnil, a natural bee product, instead of banned anabolic
compounds.

Key words: apilarnil (bee drone larvae), poultry production.
INTRODUCTION

Naturally occurring hormones in human and animals are essential for various physiological processes. Steroids
hormones play important roles in growth, development, reproduction and social behavior (Passantino, 2012).
Gonadal steroids affect development either by increasing protein synthesis through bounding directly to special
intracellular receptors or by indirectly stimulating the excretion of growth hormone and other anabolic
hormones (Fennell et al., 1996; Lawrence and Fowler, 2002). For this reason, gonadal hormones have been
used for long years in mammals, especially in cattle and sheep, in order to increase meat yield (Lawrence and
Fowler, 2002; Scanes, 2003). The six hormone types most widely used in meat production include three
natural hormones (oestradiol 1703, testosterone, and progesterone) and three synthetic substances
(trenboloneacecate mimics testosterone, melengestrol acetate mimics progesterone and zeranol mimics
estradiol) (Passantino, 2012). However, the use of anabolic compounds in livestock and poultry is now
prohibited in the EU countries in order to protect animal welfare and carcinogenic potential including cancer of
breast, ovary, testes, prostate and colon (Scanes, 2003). Unlike EU, poultry and beef cattle industries operate
under different regulation in USA. While the use of growth hormones has not been allowed for rearing poultry
in the 1950s, it is legal and accepted in beef cattle production. In Turkey, the administration of hormones and
hormone-like substances to animal diets was banned in 1973. Following these developments, it has began to
search for new and safe alternatives. In this review, it will discuss the potential for using apilarnil, a natural bee
product, in poultry production as feed additives instead of banned hormones and hormone-like substances.
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Using facilities of apilarnil (bee drone larvae) in poultry nutrition

HORMONES USE IN POULTRY INDUSTRY

Synthetic or natural androgens stimulate breeding performance, sexual behaviors and secondary sex
characteristics as well as muscle development in mammals (Lawrence and Fowler, 2002; Frandson et al.,
2009). In the limited number of previous studies carried out on poultry, some androgens have been reported to
have mainly anabolic effects (stimulating muscle development) and that some androgens have mainly
androgenic effects (stimulating male breeding performance) (Fennell and Scanes, 1992a; Scanes, 2003).
Testosterone is a major androgen (Scanes, 2003) and has equal anabolic and androgen effects (Fennell and
Scanes, 1992a). Fennell and Scanes (1992a) determined that androgen implantation (testosterone, 5 a-
dihydrotestosterone,

19-nortestosterone) increased body and muscle development; reduced feed:gain ratio and abdominal adipose
tissue weight, yet did not affect shank-toe length in female and male turkeys. Similarly, Maruyama et al.
(1996) determined that growth rate increased when testosterone pellets were implanted in castrated and intact
male turkeys. These positive effects of androgen administration on turkeys could not be detected in chickens.
Fennell and Scanes (1992b) determined that androgen administration in chickens did not stimulate growth,
yet increased comb and wattle development. Similarly, in another study carried out by Fennell et al. (1996), it
was determined that body development (body weight, average daily gain, shank-toe length and breast muscle
weight) and bursa of Fabricius weight showed a decrease; however, comb weight increased in roosters that were
administered testosterone in 2-6 weeks period. According to Holst-Schumacher et al. (2010), steroid
hormones do not constitute a good growth promoter in broilers. The reason for this suggestion is that steroid
hormones are very short-body in the bloodstream of non-laying birds since they have a higher metabolic
clearance rate than in laying birds. All these reports point out that androgens have an androgenic effect rather
than an anabolic effect on chickens (Fennell and Scanes, 1992b).

APILARNIL (BEE DRONE LARVAE)

Apilarnil, a honey bee product, is a drone larvae extract, which also contains small amounts of royal jelly, bee
bread, honey and propolis. The extract from drone larvae and bee brood has a very complex composition,
similar to royal jelly. It is a “luxury” food rich in proteins. It was reported that apilarnil contains 25-35% dry
matter, 9-12% proteins, 6-10% carbohydrates, 5-8% lipids, 2% ash and 3% unidentified substances (Matsuka
et al., 1973; Stangaciu, 1999). Usually it is not utilized and honeycombs with apilarnil are cut and discarded
by beekeepers because of Varroa (bee parasites) attractance. Apilarnil is obtained by extracting from the special
drone larvae comb cells followed by; trituration (crushing, grinding), homogenisation, filtration and
lyophilisation. Only after these mentioned processing can apilarnil be stored and/or used properly (Stangaciu,
1999).

APILARNIL USE INPOULTRY NUTRITION

There is growing public dissatisfaction with the use of synthetic supplements in poultry production. Therefore,
natural products (probiotics, prebiotics, organic acids, enzymes, herbs and aromatic plant extracts etc.) can be
considered as growth promoters to improve production performance. In recent years, some studies have been
conducted to determine the availability of honey, royal jelly, pollen, bee venom and propolis in livestock
animals (Tolon et al., 2002; Celimli, 2005; Han et al., 2009; Guo and Ding, 2010; Oztiirk et al., 2010;
Arpasova et al., 2013; Kacaniova et al., 2014; Seven et al., 2014). In the studies conducted with poultry, it
was investigated the antioxidants and antimicrobial effects of bee products especially in propolis (Seven et al.,
2009; Tekeli et al., 2010) and discussed in their usable potential as natural growth enhancers (A¢ikgoz et al.,
2005; Shalmany and Shivazad, 2006; Seven and Seven, 2008; Seven et al., 2008).

Apilarnil is an another bee products, which is currently being examined. It has many properties such as,
anabolic stimulator, antivirals, immune system enhancers which also increase the appetite, increase the body’s
energy, vitality and regenerative power (Iliescu, 1993; Stangaciu, 1999). Moreover, because it comes mainly
from a male structure, apilarnil is very rich in androgenic hormones, so it stimulates the spermatogenesis in men
(Constantin, 1989; Iliescu, 1993). Therefore, it is expected that apilarnil would have both androgenic and
anabolic effects and can be considered as a natural alternative to drugs and chemicals to stimulate growth and
sexual development.

Few studies conducted with broilers to determine the effects of apilarnil administration on growth performance
and sexual development have been reported in the literature. Yiicel et al. (2011) found that administration of 4
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g/day apilarnil to male broilers during growth period (from 22 to 42 days) did not have a beneficial effect on the
body weight, feed intake and feed conversion ratio. However, 4 g/day oral apilarnil administration stimulated
the development of secondary sex characteristics (length of comb and length and width of wattle) of male
broilers. These results imply that apilarnil has mainly androgenic (testosterone-like) effects rather than an
anabolic effect on male chickens. In a later study by Altan et al. (2013), low (2.5 g/bird) and high (7.5 g/bird)
doses of apilarnil administration did not cause a positive effect on growth performance of male and female
broilers. Birds receiving apilarnil suppressed blood glucose and cholesterol concentrations and remained
immobile for a shorter period in a tonic immobility test and showed less home-cage avoidance responses
suggesting a lower level of fearfulness. They were also observed increases in testicular weight, testosterone
concentration and comb growth in males receiving apilarnil implied that it may be possible to stimulate
precocial sexual development and early sperm production with apilarnil administration at an early age.
According to these authors, early sexual maturation by apilarnil administration may provide an opportunity for
extention of reproductive lifespan and decreased generation time in males of elite stock, thereby, also reducing
costs in the poultry sector.

CONCLUSION

Apilarnil is a natural bee product rich in androgenic hormones which stimulate growth and sexual development.
Because of this properties, it has been recently began to investigate on its usability as feed additives in poultry
production. Especially, more detailed studies are required to determine potential androgenic effect of apilarnil.
Therefore, carrying out such studies with male broiler breeders will be more beneficial. In addition, preparation
of apilarnil preperats, which can be added to feed, will facilitate its commercial usability.
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Summary

The aim of this paper was to determine the influence of pregnancy stage on biochemical parameters in the blood
of Alpine goats. The research included 21 French Alpine goats who were divided per 7 in the group according
stage of pregnancy (up to 3 months, from 3 to 4 months, and more than 4 months). Feeding of goats was with a
mixture of grains and meadow hay. In the blood of goats were determined concentrations of the biochemical
parameters (urea, glucose, total proteins, albumins, globulins, cholesterol, HDL-cholesterol, LDL-cholesterol,
triglycerides, NEFA- non esterified fatty acids and creatinine as well as enzyme activity: CK-creatine kinase,
GGT-y-glutamyl transferase and ALP- alkaline phosphatase). As pregnancy progressed a significant decrease in
the content of total protein (from 77.73 to 65.87 g/L), albumin (from 31.70 to 28.18 g/L) and globulin (from
46.03 to 37.69 g/L) as well as activity of GGT (from 41.12 to 29.04 U/L) and an increase concentrations of urea
(from 2.29 to 3.11 mmol/L), triglycerides (from 0.27 to 0.50 mmol/L) and NEFA (from 0.03 to 0.06 mmol/L)
were determined. Comparing determined biochemical parameters with reference values in the blood of goats
during various stages of pregnancy, significant differences were not evident, except concentration of urea and
albumin, which were at the lower limit and concentration of globulin, which were at the upper limit of reference
values for goats. Mentioned biochemical parameters changes in the blood of goat in late pregnancy (urea and
albumin) indicate a lack of protein in the feed and the need to include stages of pregnancy and breed as
important factors in quality monitoring of herd.

Key words: biochemical parameters, enzyme activity, blood, Alpine goat
INTRODUCTION

In Croatia, according to a Croatian Agricultural Agency, during 2014 are rearing around 65000 breeding goats.
Breeding and selection work was conducted on 6480 breeding stock at 96 growers on 7 goat breeds. Analysing
the proportion of all goat breeds in the Republic of Croatia on which control of production characteristic is
carried out, the most grown is Alpine (4784), which is 73.83% of the total goat number that are under selection
coverage. Alpine goat in Croatia are rearing more than 30 years. Accomplished production results alpine goat
under selection coverage (index of kidding 1.00; litter size: 1.12; total quantity of milk: 628.14 L as well as
average birth weight: 3.71 kg; HP A, 2015) indicate the quality breeding. It is known that pregnancy is a very
demanding and stressful period for the animal and it should be given considerable attention. During pregnancy
may happen significant metabolic changes that can lead to health disturbances and productivity of animals.The
nutrition requirements of goats increase during late pregnancy due to the rapid growth of the foetus. If small
ruminants do not receive at least half of the energy during this period, fat depots are mobilised in large
guantities (Firat and Ozpinar, 2002). In high pregnant goats with more foetuses can often get to the metabolic
diseases (Rook, 2000). Monitoring the concentration of biochemical parameters in the blood of small ruminants
give us a clearer picture of their nutritional and health status before the changes are visible on the animal
(Antunovi¢ et al. 2002 and 2009). In the available literature can find it quite of papers on the change of
biochemical parameters in pregnant goats of different breeds, while about alpine there is no available research.
Research on biochemical indicators in the blood of Danish Landrace dairy goat spent Mbassa and Poulsen
(1991), in the blood of pregnant Sahel goats Waziri et al. (2010) and Sandabe et al. (2004), in the blood of
pregnant German Improved Fawn goats (Samardzija et al., 2013).

The aim of this paper is to determine the influence of pregnancy stage on biochemical parameters in the blood
of Alpine goats.
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Influence of pregnancy stage on blood biochemical parameters in Alpine goats

MATERIALS AND METHODS

The research included 21 French Alpine goats. Goats were 4 years old, healthy and in good condition. Goats
were in the third pregnancy with a single fetus and fertilized with the same buck. The research was conducted
during the winter feeding season on the family farm in Slavonia. Goats were divided according to the stage of
pregnancy per 7 in the group as follows: up to 3 months, from 3 to 4 months and more than 4 months of
pregnancy. Goats were housed together in groups in boxes, depending of the pregnancy. Feeding of goats was
with a mixture of grains (50% corn and 50% barley) at the quantity of 1 kg and meadow hay ad libitum. Goats
were also consuming salt and water ad libitum.

Blood from pregnant goats was collected from the jugular vein into both serum Vacutainer tubes (Venoject®,
Sterile Terumo Europe, Leuven, Belgium). After that, the serum was separated by centrifugation (10 min) at
3000 revolutions/min on centrifuge Rotofix 32 A (Hettich). In the blood serum concentrations of the
biochemical indicators (urea, glucose, total proteins, albumin, cholesterol, HDL-cholesterol, LDL-cholesterol,
triglycerides, NEFA-non esterified fatty acids and creatinine as well as enzyme activity: CK-creatine kinase,
GGT-y-glutamyl transferase and ALP- alkaline phosphatase) were determined. Globulin concentrations were
calculated according to the formula total protein-albumin and the ratio of albumin/globulin by dividing these
values. All biochemical parameters were determined with Olympus System Reagents (OSR), manufactured and
distributed by Olympus Diagnostic GmbH (Irish Branch), Lismeehan, Ireland, manufactured for Olympus
Diagnostic GmbH, Hamburg, using Olympus AU 400 apparatus.

The results were statistically evaluated using LSD test (Statistica, 2008) to determine the effect of stage of
pregnancy goats on biochemical parameters. Results were expressed as mean (mean) and standard deviation ().
Differences were considered as significant at the level of (P<0.05) or less.

RESULTS AND DISCUSSION

A significant decrease in the concentration of total protein, albumin, globulin and increase of urea were
determined as the pregnancy progressed (Table 1).

Tab. 1. Influence stage of pregnancy Alpine goats on blood biochemical indicators

Parameters, mmol/L Pregnancy stage (Mean = s) Reference

< 3 months 3-4 months > 4 months ranges and mean*
Urea 2.80 = 0.65® 229+021° 3.11+0.90° 2.80-7.20 (4.80)
Glucose 3.06 £0.36 2.99+£0.31 2.83£0.34 2.30-3.60 (3.00)
Cholesterol 1.85+0.30 1.90£0.16 2.15+£0.56 1.60-3.70 (2.40)
HDL-cholesterol 1.10+£0.17 0.92 +£0.42 1.19+£0.23 -
LDL-cholesterol 0.63+£0.17 0.76 £ 0.35 0.77+£0.29 -
Triglycerides 0.27 +0.14° 0.50+0.18° 0.42 £ 0.20® 0.10-0.50 (0.20)
NEFA 0.04 + 0.02° 0.03 +0.01° 0.06 + 0.02° -
Total protein, g/L 77.73 + 5.09™ 71.02 +4.56° 65.87 +7.21° 59.00-82.00 (72.00)
Albumine, g/L 31.70 = 0.54™ 28.38 + 1.36° 28.18 +2.89° 29.00-40.00 (32.00)
Globuline, g/L 46.03 + 4.827 42.92 +4.62"F 37.68 + 6.07° 27.00-41.00 (36.00)"
Ration Alb/glob 0.70 = 0.08 0.67 + 0.09 0.77 +0.14 0.60-1.30"
Creatinine, pmol/L 66.34 £4.42 65.98 + 8.54 63.80 + 4.84 39.00-67.00 (52.00)

*Tschour et al. (2008); ‘Smith (2002); * ® ©- means with different superscript letters differ significantly
(P<0.01); * °- means with different superscript letters differ significantly (p<0.05); s —standard deviation;
NEFA- non esterified fatty acids

A significant increase of triglycerides was observed in goats during pregnancy from 3™ to 4™ month and later a
smaller decline in late pregnancy, but with no significant difference (P>0.05). NEFA concentrations varied so
that there was a significant increase in late pregnant goats compared to the earlier stage of pregnancy. Also, a
smaller decrease in serum glucose and creatinine concentrations as well as increase of cholesterol concentration
were found as pregnancy progress, but the differences were not significant (P>0.05).

Comparing established biochemical indicators in the blood of goats during various stages of pregnancy with
reference values, significant differences were not determined, except concentration of urea and albumin.
Concentration of urea in serum is an indicator of feed protein status (Kohn et al., 2005). In present
investigation we determined that serum urea concentration were on lowest reference range while concentration
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of NEFA increased in blood of pregnant goats. Higher urea concentration in blood of late pregnant goats can be
a result of muscle protein catabolism when large amounts of body reserves are mobilized (Whitney et al.,
2009). Khatun et al. (2011) determined a similar trend of urea increase in the blood of goats as pregnancy
progresses. If an animal is unable to consume enough forage to meet maintenance requirements, it uses body
reserve, resulting in increased concentrations of serum NEFA and urea due to adipose and protein catabolism
(Caldeira et al., 2007). These authors discovered that increase concentrations of NEFA was the first reaction
of undernutrition in ewes. High levels of NEFA are indicative of lipid mobilization and fatty acid oxidation
(Wathes et al., 2009. Sakha et al., 2006). Albumin concentrations were at the lower limit of the reference
values (Table 1), which implies some disbalance between the needs for protein and an increase needs in goat
foetus. Specifically, concentrations of albumin are generally an indicator of long-term supply of protein in
animal (Payne, 1987). It is known that the albumins are a very important source of amino acids for the
necessities of the foetus and the mother (Jainudeen and Hafez, 1989). Decrease of total protein over the
pregnancy and lactation could be explained by a rapid extraction of immunoglobulin from the plasma during the
last few months of pregnancy when colostrum is being formed in the mammary gland (Kaneko et al., 2008) as
well as the increased needs for proteins for the foetus development (Castillo et al., 1997). Also the
albumin/globulin ratio parameters in the blood of pregnant goats, was at the lower limit of the reference values,
although this ratio should refer to the current changes in the total protein concentration. Globulin concentrations
in the blood of goats were at the upper limit of the reference values. All this indicates inadequate nutrition of
pregnant goats and a lack of protein in their diets. Similar results in the feeding of sheep fed diets deficient in
protein was found by Sahoo et al. (2009). Caldeira and Portugal (1991) found that the decrease in the
