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The purpose. To determine the effect of low concentrations of a-zearalanol in feed on the reproductive
qualities of laying hens. Methods. The study was conducted at the NAAS State poultry research station on
hens, eggs, and incubation waste. At the age of 35 weeks, 2 groups (control and experimental) were formed
from hens of Birkivska barvysta breed. The first 14 days (age of the herd 35 — 36 weeks) birds received
standard feed according to age needs. For the next 3 weeks, the birds of the experimental group received
compound feed with an admixture of a-zearalanol in the amount of 50 mkg/kg (bird age 37 — 39 weeks),
while hens and cocks of the control group received standard feed at that period. Poultry safety, egg weight,
hatchability of eggs, distribution of waste by incubation periods were assessed. Results. The preservation
of the bird during the experiment was 100%. The positive effect of the additive on the weight of eggs in the
experimental group of birds was revealed. Evaluation of the results of incubation of eggs of the experimental
group in comparison with the control indicates a beneficial effect of adding a-zearalanol to feed. Thus, if
before the introduction of the additive the hatchability of eggs in the experimental group was 7.6%, 10.3,
and 12.4% lower than the control, then after the introduction — exceeded the control by 0.1 and 4.0%. The
increase in egg hatchability was due to the reduction of embryo death in the late stages of incubation, as
well as the category of waste «frozen» and «dead». Conclusions. The stimulating effect of a-zearalanol
at a concentration of 50 mkg/kg on the reproductive qualities of poultry was revealed. Before the
introduction of a-zearalanol in the feed, the hatchability of eggs of the experimental group was 7.6%, 10.3,
and 12.4% lower than the control, after the introduction — the hatchability of the experimental group
exceeded the control by 0.1 and 4.0%. The reduction of embryo death in the late stages of incubation under
the influence of a-zearalanol deserves an in-depth study and has significant theoretical and practical
significance.
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The diversity of mycotoxins and their producers, the interaction of their pathological effects with each
other and with other environmental factors, the search for optimal ways to interact with the risks they pose,
determine a wide range of issues that need to be studied.

In total, more than 200 species of fungi producing mycotoxins are known. These fungi belong mainly to
the genera Aspergillus, Penicillum, Fusarium, Claviceps and Alternaria, which are able to produce several
hundred types of mycotoxins. Representatives of the genera Fusarium and Claviceps are characteristic of
field conditions, and Aspergillus and Penicillum are also characteristic of storage [1, 2].

However, only a few of them are traditionally considered to pose the greatest global threat to human
and domestic health: aflatoxins, ochratoxins, trichothecenes, fumonisins, zearalenone, and patulin [3-6].
The special danger of these mycotoxins is due to the rare combination of their prevalence, toxicity and
resistance. They have been the cause of numerous cases of acute and chronic poisoning of humans and
animals [7], including recent [8-10], some of which can be in human serum for a long time and excreted in
breast milk [11-14]. In most countries of the world, maximum permissible level have been established only
for the content of the above mycotoxins of "global importance" [15]. The overall prevalence of grain
contamination with these mycotoxins is quite significant: modern analytical tools have detected their
presence in more than half of the studied samples, although in most cases the content of mycotoxins did
not exceed the maximum permissible level [16-18]. Meanwhile, much less known cases of poisoning by
other mycotoxins, or contamination of feed or food raw materials. In addition, certain mycotoxins lose their
importance for livestock due to the introduction of modern agronomic and hygienic measures (alkaloids of
Claviceps, citreviridine).

Fungi of the genus Fusarium are producers of trichothecenes A and B (T-2 and HT-2 toxins,
diacetoxyscirpenol, vomitoxin), fumonisins, zearalenone are common contaminants of cereals in temperate
regions, while Aspergillus and Penicillum producing aflatoxins, ochratoxins, citrinin, that are more
characteristic of tropical and subtropical regions. In addition, the bird is relatively resistant to common
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mycotoxins such as zearalenone [19], fumonisin [20,21] or vomitoxin [22]. For example, a bird can tolerate
concentrations of vomitoxin in feed up to 20 mg/kg, while a concentration of 1-2 mg/kg already causes
toxicosis in pigs. The reason is the low bioavailability of these mycotoxins and their rapid metabolism in
birds [23].

Zearalenone is known as one of the most common contaminants in grain and feed. In European
countries, according to generalized data, zearalenone was found in every fourth sample of corn and wheat,
as well as in barley (19%), oats (15%) and feed (12%); average levels from 2 to 300 pg/kg [24]. In the
period 1982-1992 in the southwestern regions of Germany from 20 to 37% of oat samples were
contaminated with zearalenone in concentrations of 0.08 — 0.244 mg/kg [25]. It was also reported that other
fusariotoxins from the LRC group were detected in grain, in particular, contamination of corn and oats with
zearalenol [26, 27].

Studies conducted in Ukraine show that zearalenone toxicosis is a common mycotoxicosis among farm
animals, and is characterized by the development of hypertrophic processes in the tissues of the genital
tract, increased ovarian and uterine mass, enlarged mammary glands and external genitalia, vulvovaginitis
and other diseases [28]. The biological activity of zearalenone and related metabolites against mammals
and poultry is based on their competitive binding to tarragon cytoplasmic receptors and induction of protein
synthesis [29].

The main producers of zearalenone are the phytopathogen of cereals Fusarium graminearum Schwabe
and Fusarium tricinctum.

Significant changes in the assessment of zearalenone as a factor in feed contamination led to the results
of studying the impact on productive and reproductive qualities of chickens related to zearalenone
compound a-zearanol (zeranol), which is a metabolite of some species of Fusarium [30]. In a number of
countries (USA, Canada, etc.) a-zearalanol is produced industrially and is widely used in the fattening of
cattle and sheep to increase weight gain and improve feed use.

Until the early 1990s, information on the effects of a-zearalanol on birds was limited to a few publications.
Thus, the authors reported a significant increase in weight gain in turkeys during the first 4 weeks after
withdrawal when implanting a-zearalanol in doses of 3000, 6000, 12000 ug or when feeding in amounts of
10000-100000 ug/kg of feed. Turkeys receiving a-zearalanol were also found to have a 50-fold increase in
oviduct and a decrease in ovarian and testicular weight. Implantation of a-zearalanol in ducklings at doses
of 3000-24000 pg/head did not cause any significant deviations, except for a marked increase in the mass
of the fallopian tube [31]. In studies by other authors after implantation of a-zearalanol in turkeys 13-16
weeks of age at a dose of 12,000 mcg, no anabolic effect was found [32].

The results of research conducted at the Institute of Poultry UAAS showed that a-zearalanol has the
ability to affect the reproductive qualities of poultry. It was found that the inclusion of a-zearalanol in feed
in low concentrations does not adversely affect the weight of eggs and hatched chickens, and reduces
embryo death in the second half of incubation [33, 34].

Given that zearalenone is a common factor in feed contamination, as well as data on the effects of low
concentrations of a-zearalanol on the reproductive quality of poultry, it is important to deepen research on
the effects of zearalenone and related compounds in low concentrations on both reproductive and
embryonic development. Therefore, the aim of this work was to establish the effect of low concentrations
of a-zearalanol in feed on the reproductive qualities of laying hens.

Material and methods of research. The study was conducted in the experimental farm "Preservation
of the state gene pool of poultry", Department of Breeding, Technology and Innovation Management,
Laboratory of Feed Quality Assurance at State Poultry Research Station of NAAS on chickens, eggs and
incubation waste. At the age of 35 weeks, 2 groups (control and experimental) were formed from Birkivska
barvista breeds. There were 53 hens and 8 roosters in the control group, in the experimental — 55 hens and
8 roosters. The duration of the period of egg collection from these groups of birds was 5 weeks. The first
14 days (age of the flock 35-36 weeks) the bird received standard feed according to age needs. For the
next three weeks, the birds of the experimental group received compound feed with an admixture of a-
zearalanol in the amount of 50 ug/kg (age of the bird 37-39 weeks), chickens and roosters of the control
group and then received standard feed. Eggs were set for incubation every week during the experimental
period. Incubation of eggs was performed in modernized laboratory incubators ILB-0.5 according to
standard modes [35]. At the end of the incubation, its results were evaluated and analyzed, and the
incubation waste was dissected to establish the category and causes of embryo death [36]. The obtained
data were subjected to statistical analysis using the office program Exel.

Accounting indicators: preservation of poultry (%), egg weight (g), fertilization and hatchability of eggs
(%), death of embryos by incubation periods (%), hatching of chicks (%).

Results and their discussion. Preservation of the bird during the experiment was 100%. As for the
effect of a-zearalanol in feed on egg weight, during the study period there was an increase in egg weight
in the experimental group by 1.4-2.1 g, while in the control group the growth of this indicator was 0.3-0.5 g
with the subsequent decrease to indicators which were at the age of 35-36 weeks (Table 1).



1. Mass of eggs of control and experimental groups of poultry

Group Bik nTuui, TxHIB

35 36 37" 38 39 40
Experimental 51,940,3° 52,9+0,4 53,2+0,5 54,0+0,5° | 53,840,5° 53,3+0,5
Control 53,7+0,6 53,5+0,4 54,0+0,4 53,4+0,4 53,7+0,5 53,4+0,5

'Beginning of feeding compound feed with an admixture of a-zearalanol to poultry of the experimental
group

The results of incubation of eggs collected during the study period are shown in table 2. There was an
improvement in both fertilization and hatchability of eggs from the experimental group of birds after the
introduction of the impurity (see Table 2).

2. The results of incubation of eggs collected during the study period

Group Set | Hatchability | Hatchability of |Unfertilized| «KpoB’saHe | 3aBmepni | 3apox-
eggs, of fertile set eggs, % eggs Kinbue» NNKN
0,
pes eqgs, % pcs | % pcs | % |pcs| % [pes| % |pes| %
The first batch of eggs (1 week of egg collecting)

Experimental 48 81,0+4,92 34 70,8 6 (12,5 3 6,3 1 2,1 4 | 8,3
Control 101 88,6+3,2 86 85,1 4 39| 3 3,0 3 130 5 |50
The second batch of eggs (2 week of egg collecting)

Experimental 86 77,314,8° 58 67,4 11 |12,8] 5 5,8 4 (47| 8 |93
Control 117 87,6+3,1 99 84,6 4 | 34| 3 2,6 2 (1,71 9 |77
The third batch of eggs (3 week of egg collecting), beginning of feeding with zeranol)
Experimental 84 76,014,9° 57 67,9 9 [10,7] 5 5,9 5 59| 8 |96
Control 117 88,413,0 99 84,6 5 |43 4 3,4 3 |26| 6 | 51
The fourth batch of eggs (4 week of egg collecting)

Experimental 79 88,913,7 64 81,0 7 |89 3 3,8 0 0 5 |63
Control 89 88,8+3,3 79 88,8 0 0 2 2,2 2 22| 6 |68
The fifth batch of eggs (5 week of egg collecting)

Experimental 77 91,5+3,3° 65 84,4 6 |78 ]| 1 1,3 2 26| 3 |39
Control 57 87,514,4 49 86,0 1 1,8 | 1 1,8 1 18| 5 | 86

After feeding compound feed with zeranol, hatchability and fertilization of eggs of the experimental group
increased by an average of 12.1% and 3.6%, respectively (compared to the period when the bird received
standard feed). The increase in egg hatchability was due to the reduction of embryo death in the late stages
of incubation, the categories of waste "frozen" and "dead" (see Table 2).

The results of incubation of eggs of the experimental group in comparison with the control also indicate
a favorable effect of inclusion in the feed of zeranol: if before the introduction of the impurity hatchability of
eggs of the experimental group was 7.6%, 10.3% and 12.4% lower than control, then after the introduction
- the excretability of the experimental group exceeded the control by 0.1 and 4%.

At the opening of the incubation waste, performed for each batch of eggs, no syndromes characteristic
of embryotoxicosis were detected.

Thus, in our experiments, the addition of a-zearalanol to feed had a stimulating effect on the reproductive
performance of poultry. There is no doubt that obtaining such results requires further conduct and
deepening of research in this area.

Conclusions
The stimulating effect of a-zearalanol at a concentration of 50 u/kg on the reproductive parameters of
poultry was revealed. Before the introduction of a-zearalanol in the feed, the hatchability of eggs of the
experimental group was 7.6%, 10.3% and 12.4% lower than the control, after the introduction — the
hatchability of the experimental group exceeded the control by 0.1 and 4.0%. The reduction of embryo
death in the late stages of incubation under the influence of a-zearalanol deserves in-depth study as one
that has significant theoretical and practical significance.
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