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PREVALENCE AND STRUCTURE OF METABOLIC DISEASES
OF LAYING HENS

Shcherbatyi A. R., Slivinska L. G.

INTRODUCTION

Domestic poultry farming is one of the most economically attractive
and competitive types of agribusiness, which is indicated by the steady
dynamics of growth in the production of poultry meat and eggs®. At the
current stage of socio-economic development, in conditions of constant
growth in food prices, products of the poultry industry are an essential
element of the diet of the majority of the population?. Poultry farming is
the fastest-growing and most flexible of all livestock industries. This
industry, primarily due to robust demand, has expanded, consolidated, and
globalized over the past 15 years in countries of all income levels. Ukraine
is no exception. As the author points out, Ukraine has great prospects for
the development of poultry farming®. Yu.V. Kernasyuk analyzing the
number of poultry in Ukraine, notes that in the early 2000s, there was only
123.7 million poultry in all categories of farms; in 2015, their number
increased to 214.6 million, or almost 1.7 times, in 2021 — 107.8 million
poultry heads. In individual peasant farms, the decrease in livestock was
less noticeable (-1.7% annually). Today, there is 84.7 million poultry on
farms, but since January of this year, the population has decreased by
6.8%. The most significant number of poultry is kept in the Vinnytsia
(32.2 million heads), Cherkasy (23.6 million), and Kyiv (23.1 million)
regions.

According to the information from the Poultry Breeders' Union of
Ukraine, in 2015, the production of eggs in our country amounted to

! Tonarun JL.B. (2012). CTaH Ta nepcrneKTHBY PO3BUTKY NTaXiBHMITBA B YKpaiHi.
Aepapnuii gichux IIpuuopromop s, 65, 42—46.

2 Mapyx JLJL. (2017). Cy4acHuii cTaH BUPOOHUITBA TIPOAYKIii ITAXiBHUITBA B
Vxpaini. Cyuacui npobremu cenexyii possedennss ma eicienu meapun, 1 (95),
159-170.

3 Menentok C. (2021). TITaxiBHUIITBO VYkpainu ta [onsmi. Haue nmaxisnuymeo,
1(73), 14-17.
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16.8 billion. In 2020, egg production in Ukraine decreased by 2.9%
compared to 2019 — to 16.2 billion pieces, and the share was about 1.5%
of all eggs produced worldwide. Currently, Ukraine is one of the world's
leading producers of chicken eggs and occupies a decent 11th place in the
international ranking. Thus, in 2018, Ukraine exported a record 1.7 billion
eggs, 21% more than in 2017, when 1.48 billion eggs were exported.
Exports grew by 37% in monetary terms and reached 94.1 million US
dollars. And in 2019, according to the State Customs Service,
137.1 thousand tons of eggs were exported, which is 27.5% more than in
2018 According to the State Customs Service, in 2021, Ukraine exported
27.3 thousand tons of eggs. In monetary terms, exporting eggs for seven
months brought $28.4 million. The main buyers of Ukrainian eggs in
January-July 2021 were the UAE (37.9%), Latvia (25.5%), and Saudi
Arabia (6.9 %).

The modern technology of industrial poultry breeding is associated
with a significant functional load on its body. This leads to metabolic
disorders and the development of metabolic diseases, which account for
up to 90% of internal pathology.

Poultry of modern high-performance crosses and lines are susceptible
to the negative impact of technological and stressful factors that lead to
certain deviations in metabolism and physiological functions®. As the
author notes, it is urgent to carry out systematic research to clarify the
physiological and biochemical features of the growth and development
of poultry, which will make it possible to develop methods of regulating
metabolic processes and improve the quality of products (eggs and
meat).

According to the authors, metabolic diseases are conventionally
divided into four groups: 1) diseases caused by a violation of
carbohydrate-lipid and protein metabolism; 2) diseases caused by a

4 Konuteup H.I'., Bonomwun B.M. (2019) Ouinka miHOBoi cuTyalii Ha PUHKY
M’sca nrumi. Exonomika AIIK. Ne 11. C. 42-49. doi.org/10.32317/2221-
1055.201911042.

5 Kupunis B. 51., Patuu 1. B. (2001). BMicT 3araipHux JIMiiB i CHiBBiHOIICHHS
X OKpeMHX KJIaciB y IIa3Mi KpOBi i TKaHHHI MEYiHKH Kypei-Hecydok 3a pi3HOl
KUTBKOCTI JimigiB pauiony. Hayxogo-mexuiunuii 6ronemens I[ncmumymy 6ionoeii
meapun, 1-2, 21-26.
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violation of the metabolism of macroelements; 3) diseases caused by a
lack or excess of trace elements; 4) hypovitaminosis.® ’

The occurrence of metabolic diseases is associated with the quality and
mode of feeding poultry at large industrial complexes 8 ® 1% 11, The use of
various sorbents, pre-and probiotics, biogenic growth stimulators, and
biologically active substances for poultry feeding has become an integral
component of compound feed recipes *? 1 1 15 However, even such
measures do not protect the bird from metabolic diseases.

The problem of preserving the metabolic homeostasis of the
organism of laying hens for their practical life under the influence of
negative anthropogenic factors in the conditions of modern poultry
farming, such as unsatisfactory ecological situation, insufficient and

6 Buyrpimmi xBopoOM TBapuH [TekcT]: miapydsuk / B.L  JleBueHko,

LII. Konapaxin, B.B. Bumizno ta iH.; 3a pea. B.1. Jleuenka. — bina Llepksa, 2017. —
Y.2.-393-441 c.

7 BerepuHapHa KiiHiuHa Oioximis [rekcr]: mimpyunuk / B.I JleBuenxo,
B.B. Bnizno, LII. Konapaxin Ta iH.; 3a pen. B.I. JleBuenka i B.JI. 'ansaca. — bina
Hepxsa, 2019. — 400 c.

8 Yousefi M., Shivazad M., Sohrabi-Haghdoost I. (2005). Effect of Dietary Factors
on Induction of Fatty Liver-Hemorrhagic Syndrome and its Diagnosis Methods with
Use of Serum and Liver Parameters in Laying Hens. Int J Poult Sci., 4, 568-572. doi:
10.3923/ijps.2005.568.572

° Bogonaxuenko C. (2011). KopMoBbIe (h)aKTOPHI BEI3EIBAIOT 3a00IEBAHMS MTHIIBL.
Kopmu i paxmu, 8 (12), 22-23.

10 Bepuep A. (2013). PanmoHanbHbI MOAXOM K HCIOJB30BAHHIO KOPMOBBIX
100aBOK B paiioHax OTULBL. T8apunHuymeo cbo02ooHi, 8, 41-42.

1 Hopoxwuosa €. B. (2014). Bumoru €C 10 KOpMiB mpM iMIIOPTi TpOmyKIIii
TBapUHHHULTBA. DKCKA03usHi mexuonoeii, 1 (28), 51-53.

12 | eeson S. (1999). Considerations for using enzymes in poultry nutrition. Intern.
Symp. On Poult. Nutr. Proc. FACTA. Brasil, 73—186.

13 Makin 1O. B. (2010). I'emaronoriuni Ta 6i0XiMiuHi IIOKa3HUKU KPOBi KypuaT-
Opotinepis mix BrrBoM npobiotuka «IIpotekro-AxtuB». Cyyache nmaxignuymeo, 1-
2 (86-87), 26-27.

14 Stoyanovskyy, V., Shevchuk, M., Kolomiiets, I., & Kolotnytskyy, V. (2020).
Dynamics of individual indicators of protein metabolism in the body of broiler
chickens on the background of combined stress when included in the diet “Reasil
Humic Vet” + “Laktin” and “Reasil Humic Health”. Ukrainian Journal of Veterinary
and Agricultural Sciences, 3(2), 42-46. https://doi.org/10.32718/ujvas3-2.07

5 SIpemuyk B.IO., Crnisincrka JL.T., Ctponcekuii 10.C. (2020). Mopdosoriuni
0COOJIBOCTI MeviHKK Kypel-Hecyuok kpocy “Jloman bpayn” 3a renarosy. Haykoguii
gicHuk JIbGI6CHKO20 HAYIOHANLHOZO YHI6epcumemy 6emepuHapHoi Meouyunu md
biomexnonoziii imeni C.3. Iicuyvrozo. Cepis: Berepunapui Hayku, 22 (97), 69—73.
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inferior feeding, and violations of housing conditions, remains
especially relevant?® 7,

1. Prevalence and structure of metabolic diseases of laying hens

The most common pathologies among laying hens are
hepatodystrophy — 70-80%, uric acid diathesis from 40 to 70%;
subclinical course of hypovitaminosis A and E (up to 80%), diseases of
the musculoskeletal system (30—-35%) 8 19,

In the poultry's body, all types of metabolism are closely
interconnected, so any disease causes a violation of homeostasis. Still,
the leading cause of the disease is a violation of one or two types of
metabolism. Several factors can cause increased fat deposition in liver
cells, including high egg production, toxins, nutrient imbalances,
excessive consumption of high-energy diets, deficiencies in nutrients
that mobilize fat from the liver (lipotropic agents), endocrine
imbalances, and genetic components. In laying hens, this disease is the
result of excessive fat accumulation when the transport of lipoproteins is
disturbed %,

In highly productive crosses of laying hens, the central organ of
homeostasis is the liver, which works in a particularly intense mode, as it

16 Bicudo, J. E. PW., Buttemer, W. A., Chappell, M. A., Pearson, J. T., & Bech, C.
(2010). Ecological and Environmental Physiology of Birds. (1st ed.) Oxford
University Press. https://doi.org/10.1093/acprof:0s0/9780199228447.001.0001

17 Anronenko II. IT., Kosamsosa I. B., Yopuuii M. B., Fapuaxenko 0. A.,
Mymkap T. J{. (2017). BioxiMiuHi NMOKa3HUKKM KpOBiI KypeW-HECY4OK 3a BIUIMBY
CeNICHITY HATpil0 Ta KOPMOBHX (iTonpenapartiB. Aepapna nayka ma xapyosi
mexnonozii, 3(97), 3-10.

18 Menbruk A. 10. Kniniko—6ionoriune o6rpyHTYBaHHS METOJIB TiarHOCTHKH Ta
npodiakTHKK NOpyIIeHb HocHopo—KanbIilieBoro ooOMiHy i D—BiTaMiHHOTO OOMIHIB Yy
Kypeii—Hecydok: aBToped. muc. kana. BeT. Hayk / A. 0. Menbuuk. — bina Iepksa,
2008. - 22 c.

19 Menbauk A.JO. (2015). AHani3s i nepcHeKTHBY Taly3i NTaXiBHUITBA YKpaiHHy,
MOIIUPEeHHs Ta Kiacudikarliss MeTaboTiYHUX XBOPOO CLIbCHKOrOCHOAAPCHKOT MTHII.
Hayxosuii sicnux gemepunapuoi meouyunu, Ne 2. — 67-73.

20 Juliet R. Roberts (2004). Factors Affecting Egg Internal Quality and Egg Shell
Quality in Laying Hens. The Journal of Poultry Science. — Vol. 41 Is. 3. — P. 161-177.
doi.org/10.2141/jpsa.41.161.
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is involved in the exchange of proteins, carbohydrates, lipids, vitamins,
macro- and microelements, bile formation and bile secretion?! 22 23 24 25,

In the structure of internal non-contagious diseases of poultry, liver
pathology makes up 5% to 50.8%72°.

The following are diagnosed: hepatitis, hepatodystrophy, cirrhosis,
liver abscesses, cholecystitis, and gallstone disease. A particular interest
of scientists is observed in studying lipid metabolism, which is connected
with its multifaceted functions in the body's metabolic processes.

In laying hens, in particular, among internal diseases,
hepatodystrophy is the most common and is accompanied by a severe
course of the disease 2’

Given this, the improvement of poultry's standards of feeding and
maintenance is constantly ongoing based on an in-depth study of
carbohydrate, lipid, protein, and mineral metabolism.

Fatty liver syndrome is one of the most critical metabolic disorders
observed at the peak productivity in laying hens. The exact cause of the

2L Yaremchuk V.Y, Slivinska L.G. (2019). Influence of hepatoprotectors on the
functional state of the liver in laying hens with hepatosis. Science and Education a
New Dimension. Natural and Technical Sciences, VII (26), Issue: 215, Dec.

2 Gutyj, B.V., Ostapyuk, A.Y., Sobolev, O.l., Vishchur, V.J., Gubash, O.P.,
Kurtyak, B.M., Kovalskyi, Y.V., Darmohray, L.M., Hunchak, A.V., Tsisaryk, O.Y.,
Shcherbatyy, A.R., Farionik, T.V., Savchuk, L.B., Palyadichuk, O.R., Hrymak, K.
(2019). Cadmium burden impact on morphological and biochemical blood indicators
of poultry. Ukrainian Journal of Ecology, 9 (1), 235-239.

2 Ocranyk A., T'yruit B. (2019). Biums cynbhaTy kaamilo y pisHHX 103ax Ha
(yHKIIOHANBHUI CTaH TNEYiHKUH Kypei-Hecydok. Haykoeuii sicnuk Jlbeigcbkoco
HAYioHAIbHORO YHigepcumemy gemepurapHoi meouyunu ma 6iomexnoinozii imeni C.3.
Doicuyvrozo. Cepis: Berepunapi naykwu, 21 (94), 103-108.

24 Tilbrook A.J., Fisher A.D. (2020). Stress, health and the welfare of laying hens.
Animal Production Science. doi:10.1071/AN19666

%5 Underwood G., Andrews D., Phung T. (2021). Advances in genetic selection
and breeder practice improve commercial layer hen welfare. Animal Production
Science (In press). doi:10.1071/AN20383

% Bimoxons O.B., Masypkesuu A.M., Kaproscexkuit B.I., Tpokos B.O.,
Kpusopyuko 1.1, Kyperko O.B. (2010). BrmuB minepansHOi KOpMOBOI 10OaBKH
«Kopmaruak-P» Ha oOMiHHI mpomecw B opraHisMmi Kyped. Haykoseuii sicnux
JIvgiecbk020  HayionanbHO20  YHIGEpCUMeEmY — GeMepuHapHoi  MeOuyuHu — ma
biomexnonoziii imeni C.3. Iicuyvrozo, 12, 2(3), 10-13.

27 Topweee B. M. (2014). TlpoGiemu 3a0e3NeUeHHs BETEPUHAPHOIO
6narononyqust TBAPUHHULTBA. Haykoseuil 6icHux eemepunapHoi Meouyunu: 30ipHux
Haykosux npays. bina Llepksa, 13 (108), 5-9.
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disease is still unclear, and the first sign is often increased mortality in the
herd %,

The occurrence of fatty dystrophy, or the so-called fatty liver
syndrome, is most often associated with a high intensity of egg-laying 2°
3031 In addition, probable reasons are the composition and nutritional
value of feed (excess energy of feed, content, and origin of feed protein,
low level of calcium, with the dominance of a corn diet, with a low level
of vitamins E and minerals Zn, Fe, Cu, Mg), inconsistency of the diet with
age and physiological the needs of poultry.

Hypovitaminosis of poultry, especially laying hens, are widespread in
farms of all forms of ownership and cause significant damage, as they
affect immunity, growth, reproduction, laying, and functioning of internal
organs, and the nervous system. The normal development of birds and
their high productivity depend on them. A-, D-, and E-hypovitaminosis
are most typical for laying hens %2,

A-hypovitaminosis in laying hens is characterized by increased
metaplasia and keratinization of epithelial cells of the skin and mucous
membranes, impaired vision, and growth of young®. In laying hens, the
feathers become matted and disheveled, there is general depression,
appetite, fatness, live weight, and egg-laying are reduced, the beak and
limbs are pale, the skin is dry, mucous discharge from the eyes, serous-
mucous exudate is released from the nasal passages **. A feature of the

% Dunkley C. Important Nutritional Diseases that Affect Laying Hens
https://www.thepoultrysite.com/articles/important-nutritional-diseases-that-affect-
laying-hens

2 Lee K., Flegal C. J., and Wolford J. H. (1975). Factors affecting liver fat
accumulation and liver haemorrhages associated with fatty liver haemmorhagic
syndrome in laying chickens. Poult. Sci., 54, 374-380. doi: 10.3382/ps.0540374.

%0 Hansen R. J., Walzem R. L. (1993). Avian fatty liver hemorrhagic syndrome: a
comparative review. Adv Vet Sci Comp Med., 37, 451-468.

81 30on I'. A., IsanoBceka JI. B. (2016). JI6aiiTe mpo MediHKy MTHIH — JOCSTHETE
yenixy B arpo6Gisueci. Kopmu i pakmu, 8 (72), 26-28.

32 7ang H., Zhang K., Ding X., Bai S., Hernandez J. M., Yao B. (2011). Effects of
different dietary vitamin combinations on the egg quality and vitamin deposition in the
whole egg of laying hens. Braz. J. Poult. Sci. 13 (3), 189-196. https://doi.org/
10.1590/S1516-635X2011000300005.

3 Lima H.J.D. & Souza L.A.Z. (2018). Vitamin A in the diet of laying hens:
enrichment of table eggs to prevent nutritional deficiencies in humans. World's Poultry
Science Journal, 74 (4), 619 — 626.

34 Raxmonov U.A., Norboev Q.N. (2019). Etiopathogenesis and prevention of
hypovitaminosis of chicken. An International Multidisciplinary Research Journal, 9
(1), 95-100. DOI : 10.5958/2249-7137.2019.00012.0
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symptoms in laying hens is the accumulation of pus-like exudate in the
conjunctival sacs and an increase in the sinuses. The yolk contains a low
amount of retinol and carotenoids in the eggs they lay.

D-hypovitaminosis is a chronic disease of the poultry of all species,
which is accompanied by a violation of calcium-phosphorus metabolism
and bone growth. Often, high-performance crosses of laying hens are
diagnosed with rickets, which are caused by a deficiency or imbalance of
circulating calcium, vitamin Dz, and phosphorus. In adult birds, D-
hypovitaminosis forms osteomalacia and often osteoporosis, decalcifying
bones, and eggshells. A lack of vitamin A in the diet and an insufficient
ratio of alkaline and acid equivalents are of great importance in the
etiology of rickets®. According to studies by Vieth (1990), a deficiency of
vitamin D3 in the rations of brood stock often causes rickets in young
animals. In addition, an excess of vitamin D can have a toxic effect on the
endocrine system and cause several diseases in young animals.

Instead, Jefferson R. (2005) states that the leading causes of
osteoporosis and hypocalcemia in chickens are disorders of the hormonal
or enzyme systems of the body, the lack of metabolism of secretory
products due to the deficiency of the production of a specific enzyme,
the destruction or reduction of the activity of the metabolic function,
which reduces productivity, egg quality and can lead to the death of the
poultry ¢

Richard J. Julian (2004) emphasizes hypocalcemia in laying hens that
died without signs of disease. Still, at autopsy, they were diagnosed with
thinning of the femur and absence of medullary bone, an egg without a
shell spilled in the oviduct. To prevent osteoporosis, the author
recommends providing laying hens with sufficient calcium daily since 2 g
of Ca is needed every 24 hours to form an eggshell.

E-hypovitaminosis is a disease that occurs when the body receives
insufficient vitamin E (tocopherol) from food and is accompanied by
encephalomalacia, myodystrophy, or exudative diathesis. The poultry's

% Turgut L., Hayirli A., Celebi S., Akif Yoruk M., Gul M., Karaoglu M., Macit M.
(2006). The effects of vitamin D supplementation to peak-producing hens fed diets
differing in fat source and level on laying performance, metabolic profile, and egg
quality. Asian Australasian Journal of Animal Sciences 19(8), 1179-1189. doi:
10.5713/ajas.2006.

3% Jefferson R. (2005). Production and growth-related disorders and other
metabolic diseases of poultry — A review. The Veterinary Journal, 169(3), 350-69.
doi:10.1016/j.tvjl.2004.04.015
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need for vitamin E depends on the amount and ratio of amino acids in the
diet. In addition, hypovitaminosis E occurs when vitamin E is oxidized in
tissues, when there is a lack of selenium, sulfur-containing amino acids
(methionine, cystine, and others), which have a synergistic effect on
tocopherol, prevent its oxidation. The disease occurs when an excess
intake of unsaturated fatty acids in the body, which are antagonists of
vitamin E and are contained in large quantities in feed fats. E-
hypovitaminosis in hens dramatically reduces egg laying, egg fertilization,
and chick hatchability. If fertilization occurs, such embryos die on the 3rd—
6th day of incubation %',

In addition, hypovitaminosis of vitamins of group B and C occur in
poultry. They are characterized by damage to the nervous system, muscle
atrophy, exhaustion, disruption of protein, fat and carbohydrate
metabolism, amino acid metabolism, development of yolk peritonitis,
hepatodystrophy, and reduced hatchability, as embryos die at 16—18 days
of incubation %,

Uric acid diathesis in chickens occurs as a result of a violation of
protein metabolism and is characterized by the accumulation of uric acid
in the body and the deposition of its salts in organs and tissues *°.
Economic losses from enterprises due to this disease consist of growth
retardation of young animals, low payment for feed, loss of body weight,
reduction of laying and incubation properties of eggs, death of poultry, and
forced slaughter. In addition, perosis, cannibalism, apteriosis and,
alopecia, hyperthermia cause damage to poultry farming.

Most often, in farms of different forms of ownership, a combined
course of the disease occurs, which in the opinion of scientists, is
considered a polymetabolic or polymorbid pathology.

37 panda Arun K. & Cherian Gita (2014). Role of Vitamin E in Counteracting
Oxidative Stress in Poultry. J. Poult. Sci., 51, 109-117. doi:10.2141/ jpsa.0130134

3 Rakonjac S., Bogosavljevié-Boskovié S., Pavlovski Z., Skrbi¢ Z., Doskovi¢ V.,
Petrovi¢ M.D. & V. Petri¢evi¢ (2014). Laying hen rearing systems: a review of major
production results and egg quality traits. Worlds Poultry Science Journal, 70 (1), 93.
doi.org/10.1017/50043933914000087

3 JliBomenko €. M., Kam6yp M. JI., Jisomenxo JI. IT. (2014). Anatomiuni i
reMaroJIoriuHi 0COONMBOCTI 3MiH NPH CEYOKUCIOMY JiaTe3i y MOJOIHSKA Kypew.
Bicnux Cymcvkoeo nayionansnozo azpaprozo ymieepcumemy, cepis «Bemepunapna
meduyunay, 6 (35), 42-47.
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2. The influence of metabolic diseases on the quality of hatching eggs
and young poultry

Thanks to modern technologies of egg incubation, which ensures a
high yield of chicks in conditions of industrial production, poultry farming
is rapidly developing both in Ukraine and in the world “°.

The wide spread of chickens of modern high-yielding egg crosses,
mainly of foreign breeding, in Ukraine's poultry farms, leads to negative
consequences. Thus, one of the essential problems that must be solved is
the development of measures to prevent the deterioration of the quality of
hatching eggs and, as a result, the reduction of hatchability. Deterioration
of quality indicators is primarily associated with a violation of the
morphological and biochemical parameters of the protective bioceramic
structures of eggs — the shell and shell membranes, which leads to the
fight of eggs, increased waste, and contamination by infectious agents of
young birds, a decrease in indicators of immune resistance, a lack or
imbalance of certain macro- or trace elements and vitamins, which in turn
worsens the quality indicators of products and causes losses to poultry
farms, as well as requires constant improvement of incubation
technologies.

Eggshell quality remains a constant challenge for the egg industry. The
concentration of Ca and P in the diet is a crucial determinant of eggshell
strength and weight %1, The activity of vitamin Ds, which regulates Ca
absorption, is modulated by hydroxylases in the liver and kidneys. In adult
birds, reduced renal al-hydroxylase activity is one of the key factors
responsible for reduced Ca utilization 2. The availability of Ca for
eggshell formation depends on the size of its particles and the activity of

40 Tpau B.B, Jlanuyk B.B. (2018). Broiup ximMiunoi 06po0ku iHKyOauiiHux semnb
Ha BMicT BiTamiHiB A i E y meuinni mepenena. ArpapHa Hayka Ta OCBiTa B yMOBax
€BPOIHTETPALIl: 30. HAYK. Npayb 3a Mamepianiamu MIidCHAP. HAYK.-NPAKM. KOHP.
(M. Kam'simeup-Tlopinecpkuit, 20-22 6ep. 2018 p). Kam'sueus-Ilopinbchkuid;
428-430.

41 Hamilton R.M. (1982) Methods and factors that affect the measurement of egg
shell quality. Poultry Science, 61, 2022-2039. doi:10.3382/ps.0612022

42 Li X, Zhang D, Bryden WL (2017) Calcium and phosphorus nutrition of poultry:
are modern diets formulated in excess? Animal Production Science, 57, 2304-2310.
doi:10.1071/AN17389
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the stomach. Approximately 65% of calcium entering the body of laying
hens should be in the form of coarse particles (> 1-2.5 mm) 43 44 45,

The quality of eggshells and eggs, in general, are of significant
importance to the egg industry worldwide “° 7. Shell quality is measured
by size, specific gravity, shell color, shell breaking strength, deformation
(destructive or nondestructive), shell thickness, and shell ultrastructure.
The internal quality of eggs is measured by yolk color, membrane
integrity, protein quality, and carotenoid content. The quality of the
eggshell can be affected by the breed and age of the hens, induced
shedding, and feed factors (Calcium, Phosphorus, vitamins, water quality,
non-starch polysaccharides, enzymes, feed contamination, stress,
maintenance system). Understanding the number of factors that affect the
quality of the shell and the internal quality of eggs is essential for
producing high-quality hatching eggs and, accordingly, the ordinary
course of embryogenesis and healthy young.

Calcium sources and particle size affect shell quality and internal egg
quality “®. Generally, each egg contains up to 3 grams of calcium, and
about 95% of the dry shell is calcium carbonate. Therefore, the diet of
laying hens should contain a sufficient amount of calcium that can be used

43 Rao K.S, Roland D.A (1990). In vivo limestone solubilization in commercial
Leghorns: role of dietary calcium level, limestone particle size, in vitro limestone
solubility rate, and the calcium status of the hen. Poultry Science, 69, 2170-2176.
doi:10.3382/ps.0692170

4 Zhang B., Coon C.N. (1997) The relationship of calcium intake, source, size,
solubility in vitro and in vivo, and gizzard limestone retention in laying hens. Poultry
Science, 76, 1702-1706. doi:10.1093/ps/76.12.1702

45 Bouvarel 1., Nys Y., Lescoat P. (2011) Hen nutrition for sustained egg quality.
In ‘Improving the safety and quality of eggs and egg products. Egg chemistry,
production and consumption, 1, 261-299. (Woodhead Publishing: Cambridge, UK).
DOI: https://doi.org/10.1017/S004393391800065X

4 Wu Y.B., Ravindran V., Thomas D.G., Birtles M.J., Hendriks W.H. (2004).
Influence of method of whole wheat inclusion and xylanase supplementation on the
performance, apparent metabolisable energy, digestive tract measurements and gut
morphology of broilers. British Poultry Science, 45, 385-394. do0i:10.1080/
00071660410001730888

47 Yan F., Murugesan G., Cheng H. (2019). Effects of probiotic supplementation
on performance traits, bone mineralization, cecal microbial composition, cytokines and
corticosterone in laying hens. Animal, 13, 33-41. doi:10.1017/S175173111800109X

4 Guo X. Y., Kim I. H. (2012). Impacts of Limestone Multi-particle Size on
Production Performance, Egg Shell Quality, and Egg Quality in Laying Hens. Asian-
Australasian Journal of Animal Sciences. 25 (6), 839. doi.org/10.5713/
ajas.2011.11468
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effectively. The primary source of calcium in the diet of laying hens is
powdered limestone. Many scientific works are devoted to studying the
influence of the size of calcium particles on the quality of the shell and the
internal quality of eggs. However, the question of the effect of Ca
deficiency and other nutrients on young animals' embryogenesis and
quality is still relevant today.

Diseases of embryos cause significant damage to the reproduction of
agricultural poultry since any pathological process in the embryo is
irreversible. The lag in the growth and development of individual organs
is not compensated for, which is why various anomalies arise. In the early
stages of development, pathological changes may occur in certain parts of
the embryo: necrosis and dystrophy. As a result, agenesis and aplasia
(complete absence of implantation of one or another organ) or hypogenesis
and hypoplasia (incomplete implantation of an organ) occur. The highest
embryonic mortality is observed in the first 5-7 days (about 15%) and
especially on the 18-20th day of development (over 50%).

Factors of non-contagious, infectious, mycotic, invasive etiology and
violation of the incubation regime can be the causes of embryo
development pathology. Non-infectious causes include alimentary
(embryonic dystrophies) — due to a lack of protein, vitamins, macro- and
microelements; violation of the storage regime of hatching eggs; injuries
to egg shells and shells; infringement of the incubation regime —
overheating, underheating, increased or decreased air humidity in the
incubator, suffocation, incorrect position and movement of eggs; genetic
abnormalities.

Hypovitaminosis A, D, E, group B, uric acid diathesis, white muscle
disease, perosis, apteriosis, and alopecia are among young birds' most
common metabolic disorders from a lack of nutrients in the diet of
broodstock.

In young laying hens hatched from eggs biologically inferior in terms
of carotene and vitamin A, liquefied fluff on the back and neck, beak and
limbs are pale, the slit of the eye is half open, lacrimation and sticking of
the eyelids, the umbilical ring is not closed, general depression, inactivity,
drowsiness, lack of appetite and nervous phenomena.

The development of rickets in chickens occurs due to the deficiency of
hatching eggs in terms of vitamins A and D, excessive humidity in the
poultry house, and lack of exercise and green feed in the diet. Rickets most
often affects young birds aged 1-5 months. It is characterized by the frailty
of chickens, decreased appetite, anemia, and ruffled feathers; the bird sits
more and then completely loses the ability to move.
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After analyzing the literary sources, we would like to note that the
development of egg poultry farming poses to the specialists of veterinary
medicine the task of timely diagnosis of diseases of laying hens
development of methods of their treatment and prevention.

CONCLUSIONS

Metabolic diseases of laying hens are widespread in farms of all forms
of ownership. They require early diagnosis development of methods of
group non-specific prevention, in particular of broodstock, to obtain high-
quality hatching eggs, reduce economic losses at the stage of
embryogenesis, increase hatchability and quality and obtain healthy young
highly productive crosses of agricultural poultry.

SUMMARY

Metabolic diseases are the largest group of poultry diseases. They are
classified as metabolic diseases, or metabolic diseases, and cause
significant economic losses. Laying hens are most often diagnosed with
hepatitis, hepatosis, cirrhosis, liver abscesses, cholecystitis, and gallstone
disease resulting from impaired carbohydrate, lipid, protein, and mineral
metabolism. Lack of calcium, Phosphorus, and vitamin D imbalance in
laying hens causes osteoporosis and hypocalcemia. Due to these diseases
in chickens, the laying capacity, the quality of hatching eggs, and the
hatching of young animals are reduced and can cause the death of embryos
and adult livestock. A lack of vitamins A, D, E, and microelements Co,
Cu, Zn, and J in poultry leads to a decrease in immunity, reproductive
function, laying, disruption of hormonal activity, work of internal organs
and the nervous system, and cessation of growth. Hypovitaminosis and
microelementosis cause the formation of rotten eggs and the development
of alimentary dystrophies in the embryo, affecting the young's hatchability
and quality. Therefore, improving the feeding and laying of hens standards
is constantly ongoing based on an in-depth study of these processes. The
purpose of this work is to conduct a comparative review of the results
obtained by various authors regarding the most common metabolic
diseases of laying hens, their impact on productive traits (laying), quality
characteristics of eggs, embryogenesis, and quality of young of modern
high-performance crosses.

Bibliography
1. Jlomatun JI. B. (2012). CraH Ta TEpPCHEKTHBH PO3BHTKY
NTaxXiBHUITBA B YKpaiHi. Aepapruil gichux [Ipuuopromop s, 65, 42—46.

305



2. Hapyk JI. JI. (2017). CydacHuii cTaH BHPOOHHIITBA MPOMYKIi
nTaxiBHUITBa B Ykpaini. Cyuacui npobremu cenexyii po3gedenHs ma
cicienu meapun, 1 (95), 159-170.

3. Menenrok C. (2021). IIraxiBaunrBo Ykpaiau ta [lonbmi. Hauwe
nmaxisnuymeo, Ne 1 (73). — C. 14-17.

4. Komnureus H. I'., Bomomun B. M. (2019). Oninka 1iHoBoi cuTyarii
Ha PUHKY M’sica ntumi. Exonomixa AIIK. Ne 11. C. 42-49. doi.org/
10.32317/2221-1055.201911042.

5. Kupunis b. f., Patuu 1. B. (2001). Bwmict 3aranpHuX mimigiB i
CIIBBiIHOIIEHHS iX OKPEeMHX KJAciB y IJIa3Mi KpOBi 1 TKaHWHI HECYiHKH
Kypel-Hecy4oK 3a pi3HOT KUTbKOCTI JIIMTIIB pariiony. Haykogo-mexniunuii
6ronemens Incmumymy 6ionoeii meapun, 1-2, 21-26.

6. Baytpimni XxBopoOu TBapuH [TekcT): minpyunuk / B.1. Jlepuenxo,
L.IT. Konapaxin, B.B. Bimizno ta iH.; 3a pea. B.1. JleBuenka. — bina Llepksa,
2017.-4Y.2.-393-441 c.

7. BerepuHapHa KiiHiYHa ~OioXiMifg  [TeKCT]: MiApyYHUK /
B.I. Jleruenko, B.B. Bimizino, .I1. Konapaxix ta iH.; 3a pen. B.1. JleBuenka
i B.JI. Tamnsica. — bina Iepksa, 2019. — 400 c.

8. Yousefi M., Shivazad M., Sohrabi-Haghdoost I. (2005). Effect of
Dietary Factors on Induction of Fatty Liver-Hemorrhagic Syndrome and
its Diagnosis Methods with Use of Serum and Liver Parameters in Laying
Hens. Int J Poult Sci., 4, 568-572. doi: 10.3923/ijps.2005.568.572

9. Bomonaxuenko C. (2011). KopmoBele (aKkTOpbl BBI3BIBAIOT
3aboneBanus nruibl. Kopmu i haxmu, 8 (12), 22-23.

10.Beprep A. (2013). PanuoHanbHBIN TOAXOJ K HCIOIH30BAHHIO
KOPMOBBIX /100aBOK B palioHaX HTHIBL 18apuHHUYmME0 Cbo200Hi, 8,
41-42.

11.Hosoxunosa €. B. (2014). Bumoru €C 1o xopMiB IpH iMIopTi
NPOAYKIIT TBAPUHHUITBA. IKCKAr03UGHI mexnonoeii, 1 (28), 51-53.

12.Leeson S. (1999). Considerations for using enzymes in poultry
nutrition. Intern. Symp. On Poult. Nutr. Proc. FACTA. Brasil, 73—186.

13.Mamkin 1O. B. (2010). I'emarosnoriuni Ta 6i0XiMi4HI TOKa3HUKH
KpOB1 Kyp4aT-OpoiiepiB mia BILIHBOM MpoOioTHKa «IIpoTeKTo-AKTHBY.
Cyuacne nmaxienuymeo, 1-2 (86-87), 26-27.

14. Stoyanovskyy, V., Shevchuk, M., Kolomiiets, 1., & Kolotnytskyy,
V. (2020). Dynamics of individual indicators of protein metabolism in the
body of broiler chickens on the background of combined stress when
included in the diet “Reasil Humic Vet” + “Laktin” and “Reasil Humic
Health”. Ukrainian Journal of Veterinary and Agricultural Sciences, 3(2),
42-46. https://doi.org/https://doi.org/10.32718/ujvas3-2.07

306



15. AApemuyk B.IO., Cuaiinceka JIL.I'., Ctponcekmii 10.C. (2020).
Mopdomnoriyai 0coOIMBOCTI MEUIHKH Kyped-Hecydok Kpocy “Jloman
Bbpayn” 3a remartosy. Haykoeuii eicnux JIb6i6cbko2o HayioHanbHo2o
VHIGEpCUmMemY 6emepPUHAPHOi MeOuyuHu ma OIOMEexXHON02I IMeHi
C.3. Iicuywrozo. Cepis: Berepunapni naykwu, 22 (97), 69—73.

16.Bicudo, J. E. PW., Buttemer, W. A., Chappell, M. A., Pearson, J.
T., & Bech, C. (2010). Ecological and Environmental Physiology of Birds.
(st ed.) Oxford University Press. https://doi.org/10.1093/acprof:oso/
9780199228447.001.0001

17. Auronenko II. I1., KoBanwosa 1. B., Hopauit M. B., I'apHaxkenko
10. A, Ilymkap T. J. (2017). BioxiMiuHi NOKa3HUKH KpOBI KypeH-
HECYUOK 3a BIUIMBY CEJICHITY HAaTpil0 Ta KOPMOBHX (iTompemnaparis.
Aepapna nayxa ma xapuosi mexnonoeii, 3(97), 3-10.

18.Menpauk A. K. Kiiniko—0iojoriune oOIpyHTYBaHHS METOIIB
JiarHOCTHUKH Ta MPoQiIaKTUKU MOPYyLIeHb (Pochopo—KanbIieBOro 0OMiHy
i D—BitaminHOrO0 OOMIHIB y Kypeii—-Hecydok: aBTOped. AWC. KaHI. BeT.
Hayk / A. 1O. Menbauk. — bina Ilepksa, 2008. — 22 c.

19.Mempruk  AJO. (2015). Amamiz 1 NepCHEKTUBH Tramysi
NTaxiBHUITBA YKpaiHW, MOUIMPEHHS Ta Kiacu@ikaiiss MeTabosidHuX
XBOpPOO CLTBCHKOTOCTIONAPCHKOT NTHI. Haykoeuil icHUK 8emepurapHoi
Meouyunu, 2, 67-73.

20.Juliet R. Roberts (2004). Factors Affecting Egg Internal Quality
and Egg Shell Quality in Laying Hens. The Journal of Poultry Science, 41
(3), 161-177. doi.org/10.2141/jpsa.41.161.

21.Yaremchuk V.Y., Slivinska L.G. (2019). Influence of
hepatoprotectors on the functional state of the liver in laying hens with
hepatosis. Science and Education a New Dimension. Natural and
Technical Sciences, VII (26), 215.

22.Gutyj, B.V., Ostapyuk, A.Y., Sobolev, O.l., Vishchur, V.J,
Gubash, O.P., Kurtyak, B.M., Kovalskyi, Y.V., Darmohray, L.M.,
Hunchak, A.V., Tsisaryk, 0.Y., Shcherbatyy, A.R., Farionik, T.V.,
Savchuk, L.B., Palyadichuk, O.R., Hrymak, K. (2019). Cadmium burden
impact on morphological and biochemical blood indicators of poultry.
Ukrainian Journal of Ecology, 9 (1), 235-239.

23.Octanyk A., I'ytuit b. (2019). Bmus cynedary kaaMmito y pizHHX
J03ax Ha (YHKIIOHAJIBHUN CTaH TMEYiHKH Kypeh-Hecydok. Haykoeguil
gicnuk  JIbBigcbk020 HAYIOHANBHO2O YHIBEpCUmMEmY 8emepUuHapHol
Mmeduyunu ma 6iomexnonozii imeni C.3. Iicuyvkozo. Cepist: BerepunapHi
Haykw, 21(94), 103-108.

307



24.Tilbrook A.J., Fisher A.D. (2020). Stress, health and the welfare of
laying hens. Animal Production Science. doi:10.1071/AN19666

25.Underwood G., Andrews D., Phung T. (2021). Advances in genetic
selection and breeder practice improve commercial layer hen welfare.
Animal Production Science (In press). doi:10.1071/AN20383

26.Binokons O.B., Masypkesuu A.J., Kaproscrkuit B.I., Tpokos
B.O., KpuBopyuko .I., XKypenko O.B. (2010). BrumB MiHepaabHOI
KopMoBoi o0aBku «KopmarmHK-P» Ha OOMiHHI MPOIECH B OpraHi3mi
Kypeil. Haykoeuti gicnux Jlb6iecbkoeo HayionanvHozo yHieepcumemy
semepunapnoi meouyunu ma 6iomexnonozii imeni C.3. Icuyvkozo, 12,
2(3), 10-13.

27.Topxees B. M. (2014). [IpoGnemu 3abe3meueHHs BETEPUHAPHOTO
Oyaromonyydss TBapuHHHITBA. Haykosuii  GiCHUK  @emepuHapHoi
Meouyunu: 36ipuux Haykosux npayw. bira llepksa, 13(108), 5-9.

28.Dunkley C. Important Nutritional Diseases that Affect Laying Hens
https://www.thepoultrysite.com/articles/important-nutritional-diseases-
that-affect-laying-hens

29.Lee K., Flegal C. J., and Wolford J. H. (1975). Factors affecting
liver fat accumulation and liver haemorrhages associated with fatty liver
haemmorhagic syndrome in laying chickens. Poult. Sci., 54, 374-380. doi:
10.3382/ps.0540374.

30.Hansen R. J., Walzem R. L. (1993). Avian fatty liver hemorrhagic
syndrome: a comparative review. Adv Vet Sci Comp Med., 37, 451-468.

31.30u I'. A., IBanoBceka JI. Bb. (2016). JI6aliTe npo nediHKy MTHI —
JOCSITHETE YCMixy B arpobisueci. Kopmu i paxmu, 8(72), 26-28.

32.Zang H., Zhang K., Ding X., Bai S., Hernandez J. M., Yao B.
(2011). Effects of different dietary vitamin combinations on the egg
quality and vitamin deposition in the whole egg of laying hens. Braz. J.
Poult. Sci. 13 (3), 189-196. https://doi.org/10.1590/S1516-
635X2011000300005.

33.LimaH.J.D. & Souza L.A.Z. (2018). Vitamin A in the diet of laying
hens: enrichment of table eggs to prevent nutritional deficiencies in
humans. World's Poultry Science Journal, 74 (4), 619 — 626.

34.Raxmonov U.A., Norboev Q.N. (2019). Etiopathogenesis and
prevention of hypovitaminosis of chicken. An International
Multidisciplinary Research Journal, 9 (1), 95-100. DOI : 10.5958/2249-
7137.2019.00012.0

35.Turgut L., Hayirli A., Celebi S., Akif Yoruk M., Gul M.,
Karaoglu M., Macit M. (2006). The effects of vitamin D supplementation
to peak-producing hens fed diets differing in fat source and level on laying

308



performance, metabolic profile, and egg quality. August, Asian
Australasian Journal of Animal Sciences, 19 (8). 1179-1189. doi:
10.5713/ajas.2006.1179.

36.Jefferson R. (2005). Production and growth-related disorders and
other metabolic diseases of poultry — A review. The Veterinary Journal,
June 169 (3), 350-69. doi:10.1016/j.tvjl.2004.04.015

37.Panda Arun K. & Cherian Gita (2014). Role of Vitamin E in
Counteracting Oxidative Stress in Poultry. J. Poult. Sci., 51: 109-117.
doi:10.2141/ jpsa.0130134

38.Rakonjac S., Bogosavljevi¢-Boskovié S., Pavlovski Z., Skrbi¢ Z.,
Doskovi¢ V., Petrovi¢ M.D. & V. Petricevi¢ (2014). Laying hen rearing
systems: a review of major production results and egg quality traits.
Worlds Poultry Science Journal. 70 (1), 93. doi.org/10.1017/
S0043933914000087

39.JTisomenko €. M., KamOyp M. JI., JliBomenko JI. II. (2014).
AHaTOMIYHI 1 TeMaTOJIOT14HI OCOOIMBOCTI 3MiH IPU CEYOKHUCIOMY JiaTe3i
y MoOJOmHSKa KypeH. Bicnux Cymcbko20 HAYIOHANLHO20 aAZPapHO20
yHigepcumemy, cepis «BeTepuHapHa MeaunuHay, 6 (35), 42-47.

40.Tpau B.B, [Jlamuyk B.B. (2018). BrumB ximiuHoi 00poOKH
IHKyOaIiiHUX s€b Ha BMicT BitaMmiHiB A 1 E y mediHmi mepemnena.
ArpapHa HayKa Ta OCBiTa B yMOBaX €BpOIHTerpalii: 30. HayK. npayb 3a
mamepiaiamu — MidCHAp.  HayK.-npakm. KoHg. (m. Kam'aumeyn-
Tooinvewvkuil, 20-22 6ep. 2018 p). Kam'ssaeup-Tloainbebkmii; 428—430.

41.Hamilton R.M. (1982) Methods and factors that affect the
measurement of egg shell quality. Poultry Science, 61, 2022-2039.
doi:10.3382/ps.0612022

42.Li X, Zhang D, Bryden WL (2017) Calcium and phosphorus
nutrition of poultry: are modern diets formulated in excess? Animal
Production Science, 57, 2304-2310. doi:10.1071/AN17389

43.Rao K.S, Roland D.A (1990). In vivo limestone solubilization in
commercial Leghorns: role of dietary calcium level, limestone particle
size, in vitro limestone solubility rate, and the calcium status of the hen.
Poultry Science, 69, 2170-2176. doi:10.3382/ps.0692170

44.Zhang B., Coon C.N. (1997) The relationship of calcium intake,
source, size, solubility in vitro and in vivo, and gizzard limestone retention
in laying hens. Poultry Science, 76, 1702-1706. do0i:10.1093/
ps/76.12.1702

45.Bouvarel I., Nys Y., Lescoat P. (2011) Hen nutrition for sustained
egg quality. In ‘Improving the safety and quality of eggs and egg products.
Egg chemistry, production and consumption. (Eds Y Nys, M. Bain, F Van

309



Immerseel), 1, 261-299. (Woodhead Publishing: Cambridge, UK). DOI:
https://doi.org/10.1017/S004393391800065X

46.Wu Y .B., Ravindran V., Thomas D.G., Birtles M.J., Hendriks W.H.
(2004). Influence of method of whole wheat inclusion and xylanase
supplementation on the performance, apparent metabolisable energy,
digestive tract measurements and gut morphology of broilers. British
Poultry Science, 45, 385-394. doi:10.1080/00071660410001730888

47.Yan F., Murugesan G., Cheng H. (2019). Effects of probiotic
supplementation on performance traits, bone mineralization, cecal
microbial composition, cytokines and corticosterone in laying hens.
Animal, 13, 33-41. doi:10.1017/S175173111800109X

48.Guo X. Y., Kim I. H. (2012). Impacts of Limestone Multi-particle
Size on Production Performance, Egg Shell Quality, and Egg Quality in
Laying Hens. Asian-Australasian Journal of Animal Sciences, 25, (6),
839. doi.org/10.5713/ajas.2011.11468

Information about the authors:

Shcherbatyi Andrii Romanovych,

Candidate of Veterinary Sciences,

Associate Professor at the Department of Animal Internal Diseases
and Clinical Diagnostics

Stepan Gzhytskyi National University of Veterinary Medicine

and Biotechnologies Lviv

50, Pekarska str., Lviv, 79010, Ukraine

Slivinska Lyubov Grygorivna,

Doctor of Veterinary Sciences, Professor,

Head of the Department of Animal Internal Diseases

and Clinical Diagnostics

Stepan Gzhytskyi National University of Veterinary Medicine
and Biotechnologies Lviv

50, Pekarska str., Lviv, 79010, Ukraine

310



