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TYHUIH

Makanasa KoOWIapAblH CallbMOHENJIE31i a0OpThl  OaKTEePHsUIAPBIHBIH  3MU300THSJIBIK ©CIHII
W3OJISATTAPBIHBIH OUONOTHSIBIK (KYJIBTYPaabl, THHKTOPHAIIB, MOPQOIOTUSIIBIK, OHOXUMHUSIBIK,
aHTUTEHIK) KacHeTTepi KOPEeKTiK opTalapra, DHIO, BHCMYT-cynbhurri arap muddepeHmanp-
JIUATHOCTHKAIIBIK OpTajapra ce0y apKbUIbI 3epTTEY HOTIKENEpi OepiireH.

ChiHama airy AJMaThl OOJBICHIHBIH 2 ayIaHBIHBIH KOW IIapyallbUTBIKTApbIHA KYPTi3Uial, OHIa
OypBIH Koilmapma TYCiK Tactay OalKanraH. bakTeprnoIOTHSIIBIK SICIIEH cajJbMOHENIa ©CIiHILIepi
Geminin aneraael - Salmonella abortus-ovis Ml, Me4 u Salmonella abortus-ovis (4), coman Keiiin
KOJIOHUSUTAP/IBI CaThUIbI 1PIKTEY 9JIICIMEH MEPCHEKTUBANBI MH300THSIIBIK CaIbMOHEIIA IIITAMMIAPhI
TaHIAJBIHBII aJTbIH/IBl. BUONOTHUSIIBIK KAaCHETTEPiH 3epTTey YIIiH OaKTEPUSUIBIK MACCAHBI KUHAKTAY b
MITA-HBIH THIFBI3 KOpeKTiK opraceiHaa Salmonella abortus-ovis Nel xone Salmonella abortus-ovis
(A) ceOy KONBIMEH XKYPri3ifi.

Canpmonemnanapasie - Salmonella abortus-ovis Me 1 sxome Salmonella abortus-ovis (4)
aMu300THUIBIK  ociHiiepi Salmonella texktec Gakrepusiiapra ToH OHMOJOTHSUIBIK KAaCHETTEpPre He
Oonmpl. buoxumusimelk Kacuertepi OoifpiHIIa eciHmizep Salmonella abortus-ovis 372 BupymeHTTI
Oakpulay MTaMMBIMEH OipJei OOJIbl: KYKIPTTI CyTeK Kypalbl, WHION TY30€Ii >KoHE >KeNaTHHII
CYUBINTIABI, JTAKTO3a, caxapo3a GpepMeHTTeMeIi.

Salmonella abortus-ovis Ne [ xone Salmonella abortus-ovis (4) snH300THSIIBIK ©CIHIICPIHIH
AHTHUTCHJIK OeJIceHIUTIriH 3epTTey *Kyprizinai. CanbMOHeIUIaHbIH TIYJIIKTIK arap eciHmiitepi O-XII
MOJIMBAJICHTTI cajlbMOHEIIE3iK  capeicymeH xone O-IV, H- ¢ (1 d¢aza), 1,6 (2 da3a)
CAJIbMOHEIIJIC3/IIK  CAaphICYJIapMEH  arrIIOTHHALMSUIAHIBI.  ATTUIIOTHHAIUS — peakiuschiHbiH  (PA)
HOTHKeNiepl OOMBIHINA KOW/BIH OnoMaTepuaisiHan Oeminin aigeiaran Salmonella abortus-ovis Ne [
MeH aOopTramFaH TycikTeH OemiHin ansiaFad  Salmonella abortus-ovis (4) 3MU300THSUTBIK
ecinainepinin aHTureHmik Kacwerrepi Salmonella abortus-ovis 372 Gakpuiay BHPYJIEHTTIK
mTaMMBIMeH Oip/eit Oobl.

KynbeTypanasi-MopQoorusuiblK, OMOXUMHSIBIK KACHETTEPiH, aHTUTEHIIK KYPBUIBIMBIH 3€PTTEY
HOTIDKEJICpl OOWBIHINA CAJIbMOHEIUTAJIAPbIH  OOJIHIN aJIbIHFAH AIH300THUIBIK 2  e©CiHIUIepi
(Salmonella abortus-ovis Me 1 sxone Salmonella abortus-ovis (4)) Salmonella abortus-ovis B
CEPOJIOTHSIIBIK TOOBIHA YKATKBI3bUIFaH.
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BIOCHEMICAL BLOOD PARAMETERS OF BROILER CHICKENS WHEN USING A
SILICEOUS ROCK ADDITIVE - OPOKA IN FEEDING

ANNOTATION

Understanding the digestive system and metabolic processes of broiler chickens is essential for
optimizing productivity in poultry farming. Adequate energy and nutrient intake are necessary for
maintaining life and enhancing productivity. Monitoring basic blood parameters can provide valuable
insights into the overall health and immune function of the birds, as changes in protein composition
are indicative of growth and development processes. The research was conducted on Ross-308 cross
broiler chickens following a scientific and economic experiment design. Three groups were
established: one control group and two experimental groups, each consisting of 50 birds. The
experimental groups were comprised of day-old broiler chickens fed according to the cross's dietary
recommendations. Our findings indicate that supplementing the main diet of broiler chickens with a
mineral additive - opoka, while maintaining the nutritional value of protein and amino acids, positively
impacted the blood protein profile, leading to increased total protein levels and its fractions. There
were no significant differences in the biochemical parameters of blood serum between the
experimental and control groups, demonstrating the safety and effectiveness of incorporating the
mineral feed additive siliceous rock - opoka in broiler chicken diets.

Key words: poultry farming, broiler chickens, opoka, blood, serum, protein, albumins, globulins,
hemoglobin, erythrocytes, leukocytes

Introduction. For enterprises engaged in poultry farming, enhancing the living conditions of
poultry to boost production metrics and cut expenses is crucial. Consequently, a primary objective of
veterinary science involves creating new strategies to prevent avian diseases. Utilizing different
adaptogenic medications to bolster the birds' immune defenses serves as a potent strategy to diminish
disease rates and augment productivity [1,2].

The blood biochemical indicators in broiler chickens serve as a gauge of their adaptive and
protective capacities while their productive capabilities are being actualized. Analyzing these blood
parameters enables the forecasting of productivity levels in poultry farming, the management of feed
guality, and the prevention of potential metabolic imbalances. Notably, this research underscores that
variations in metabolic activities are most prominently revealed by alterations in the blood's
composition, which constitutes the body's internal milieu. [10,11].

Analyzing blood is a crucial method for diagnosis. Blood-forming organs respond acutely to a
variety of physiological and, notably, pathological influences, making the blood profile a mirror of
these effects. The blood's composition and characteristics vary based on the organism's physiological
condition, as well as factors such as age, gender, diet, living conditions, microclimate, and the manner
in which the bird is utilized. This information is instrumental in evaluating the organism's metabolic
activity and health. The adoption of automated blood analysis techniques has been on the rise, offering
more detailed insights into the organism's condition. The integration of these automated systems into
clinical practice has significantly reduced errors and brought uniformity to blood examinations.

Mineral supplementation is crucial in animal husbandry. Disproportionate levels of these
nutrients can lead to significant issues, including stunted growth in livestock, diminished productivity
and fertility, disease onset, higher death rates, and compromised product quality. Ensuring that
animals receive the right quantities and ratios of minerals, primarily through their diet, is essential for
their well-being. The purpose of this research was to investigate the impact of adding diatomite, a
type of sedimentary rock rich in silica, to broiler chicken feed on their blood's hematological and
biochemical indicators.
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Materials and methods. Numerous research findings indicate that the morphological and
biochemical elements in blood can vary based on factors such as diet, habitat conditions, the animals'
age, the time of year, and other environmental influences. Evaluating hematological parameters is vital
for understanding the metabolic activities occurring within broiler chickens [6, 7]. Analyzing blood
and biochemical markers enables the swift and precise identification of initial indicators of
detrimental shifts in poultry health that may arise from incorporating novel mineral
supplements into their feed, which have not been extensively researched.

The research was carried out within the university's premises using Ross-308 broiler chickens.
Three distinct groups were formed, consisting of one control group and two groups for
experimentation. The chicks were housed on the floor with free access to food and water. The
environmental conditions, including lighting, temperature, and other microclimate factors, adhered to
the prescribed norms. The broilers were nurtured until they attained 40 days of age.

Continuous surveillance was maintained over the chicks' health, encompassing assessments of
their conduct, feeding patterns, plumage state, among other signs. The chicks were all in good clinical
health, accommodated in floor-based cages, and provided with a well-rounded diet. Initially, the
chicks weighed an average of 42 grams at the age of one day. In the experiment, the first group of
broilers was given a conventional diet. The second group was fed a regular diet augmented with a
2.0% inclusion of a mineral additive derived from siliceous rock — diatomite. Meanwhile, the third
group of chicks received a standard diet enhanced with diatomite at a 3.0% level, over a period of 40
days. Prior to initiating the experiment, a comprehensive blood analysis was conducted on all broiler
groups to evaluate various hematological and biochemical markers. This analysis encompassed the
quantification of hemoglobin levels, erythrocyte counts, leukogram compilation, and the measurement
of total protein, in addition to the blood concentrations of macroelements and vitamins. Following the
application of medical treatments, blood samples were collected from the avian wing vein for further
examination. A hematological analyzer was employed to analyze the blood serum’s biochemical
parameters, adhering to the protocols specified by the "ZooDoctor" veterinary clinic. The blood serum
analysis entailed evaluating the total protein and its fractions, levels of urea nitrogen and creatinine,
and the concentrations of calcium and phosphorus.

Results and discussion. During the initial week of life, the variation in the broiler chicks'
live weight and growth rate was minimal, with their weights spanning from 148.7 to 163.3 grams,
showcasing their uniformity. However, from the 14th day onward, the third experimental group's
chicks began to exhibit a notably higher live weight, achieving 398.4 grams. This pattern of increased
weight gain in the chicks from the experimental groups, as opposed to the control group, persisted for
the duration of their growth phase. By day 40, the broilers from the experimental groups outperformed
the control group chicks in terms of live weight, surpassing them by 29.6 and 45.9 grams, which
translates to a growth enhancement of 1.3% and 2.1%, respectively.

In the cultivation of broiler chickens, the live weight progression serves as a concrete measure
of growth. To maximize the inherent potential of the "Ross-308" broiler breed, it's crucial to ensure a
strong start, as the birds are genetically predisposed to a metabolic dominance during their
development. This predisposition indicates a heightened demand within the tissues for nutrient and
oxygen intake, coupled with an increased need for the elimination of metabolic byproducts. The
circulatory and respiratory systems are the primary physiological networks activated to fulfill this
dominant role established within the organism. The outcomes of the individual weigh-ins for the
chicks across each group are compiled in Table 1.

The composition of blood is characterized by distinctive physicochemical attributes,
encompassing both nutrients and metabolic byproducts. The levels of these substances can fluctuate
based on a range of determinants, including the bird's physiological condition, its developmental stage,
and the environmental parameters of nutrition and accommodation.

At the end of the experimental period, the analysis of blood and its serum did not reveal
significant differences in the main indicators. The level of leukocytes in the chicks of all test groups
corresponded to the norm, which is equal to 20-40 x 10"9/L: in the first control group, it was 21.2 x
1079/L, in the second — 20.7 x 10"9/L, and in the third — 21.1 x 10"9/L. As for erythrocytes, their
number in the chicks of the control group was 0.58 x 10712/L less than the norm (2.42 x 10M12/L), in
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the chicks of the second group — 0.92 x 10712/L less than the norm (2.08 x 10"12/L), and in the

chicks of the third group — 0.71 x 10712/L less than the norm (22.29 x 10712/L).

Table 1 — Changes in live weight of broiler chickens depending on age, ¢

Experimental groups

Age, days Control | Control II Control 11T
1 42,4 43,9 44,6

7 148,7 162,5 163,3
14 379,8 392,7 398,4
21 742,3 757,8 762,9
28 1284,8 1302,5 1308,4
35 1836,6 1559,3 1868,9
40 2251,9 22,81,6 2297,9

The examination of protein metabolism revealed that incorporating a mineral additive like
diatomaceous earth into the diet from the onset of the chicks' lives through to the conclusion of the
growth period, while maintaining the levels of crude protein and amino acids, has a beneficial impact
on the concentration of total protein and its subfractions in the broilers' serum. The highest
concentration of total protein reached 26 g/L in the third experimental group's chicks, with the first
and second groups' chicks showing 24 g/L and 25 g/L, respectively, as detailed in Table 2. The
presence of albumin in the blood serum is a dependable measure of protein reserves. Consistent
albumin levels were noted across all experimental groups. An elevation in albumin levels in the broiler
chicks' serum could signify an enhancement in protein synthesis by the liver and an overall
improvement in metabolic activities, given albumin's role in substance transport within the organism.

The investigation into hematological parameters of blood indicated that the hemoglobin
concentration in the third group surpassed the standard benchmarks by over 20%, while the count of
erythrocytes and other cellular blood components remained within expected limits. Creatinine,
synthesized in avian bodies from creatine, is derived from the amino acids arginine, glycine, and
methionine. The creatinine concentration in the bloodstream is contingent upon the balance of its
production and elimination, with its synthesis being intimately linked to the extent of muscular mass.
An increase in blood creatinine levels can be symptomatic of conditions such as renal insufficiency,
widespread kidney ailments, blockages in the urinary system, periods of fasting, or muscular
dystrophy. Conversely, a reduction in creatinine concentration is typically devoid of clinical relevance.
In this particular study, the creatinine levels were found to be below the norm across all examined
groups.

Figure 1 — Taking blood from the axillary vein from the control | group
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Table 1 — Hematological characteristics of broiler chicks' blood after the introduction of diatomaceous

earth into the diet

Figure 3 — Taking blood from the axillary vein from the control III group

Unit

Experimental groups, % input

Indicators Control | Control 11 Control 11T
WBC (leukocytes) x10°/L 21,2 20,7 21,1
RBC (red blood cell concentration) x10%%/L 2,42 2,08 2,29
HGB (hemoglobin) g/L 117 105 126
HCT (hematocrit) L 32,2 27,8 32,4
MCYV (average erythrocyte volume) g 133,3 134,0 141,8
MCH (average hemoglobin content in

o or yt(hrocy?e) g g/L 483 50,4 55
MCHC (a\_/erage hemoglobin oL 36.3 377 388
concentration in erythrocyte)

RDW (erythrocyte distribution index) L 8,0 7,8 8,4
PLT (platelets) x10°n 17 25 20
Albumen g/L 7 7 7
Urea nitrogen mmol/Il 0,35 0,32 0,29
Creatinine mmol/I 13 17 10
Total protein g/L 24 25 26
Glutamyltransferase u/i 29 52 33
Alanine aminotransferase U/l 4 6 5
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The translation from Russian to English is: "On the hematological analyzer, the main
hematological parameters were studied: WBC, x1079/L — white blood cell count, RBC, x10"12/L —
red blood cell count, HGB, g/L — hemoglobin, HCT % — hematocrit, MCV, fL — mean corpuscular
volume, PLT, x10"9/L — platelet count. Additional hematological parameters: MCH pg — mean cell
hemoglobin, MCHC g¢g/L — mean corpuscular hemoglobin concentration, RDW % — red cell
distribution width.

Phosphorus, along with its compounds, is crucial for the formation of bones, teeth, nucleotides,
and nucleic acids. It is also essential for the prosthetic groups in phosphoproteins and contributes to
the development of the body's buffering systems. The metabolic processes of phosphorus are
intricately linked with those of calcium. In both the experimental and control groups, phosphorus
levels were consistent, with the exception of the third experimental group, which exhibited a 3.7%
higher phosphorus content compared to the control values.

The total calcium concentration in the bloodstream consists of ionized calcium, protein-bound
calcium, and complexed calcium anions. Serum calcium levels generally remain constant but may
fluctuate based on dietary intake and the health status of animals and birds. Hypocalcemia,
characterized by a diminished blood calcium level, can result from dietary calcium deficiency or
impaired absorption due to insufficient vitamin D, proteins, carbohydrates, or an overabundance of
phosphorus and zinc. Hypercalcemia, which refers to increased blood calcium levels, is rarer and can
be linked to excessive iodine intake, acute bone dystrophy, or an overdose of vitamin D. In the
research conducted, the serum's highest calcium concentration was observed in the third experimental
group's chicks, measuring
2.72 mmol/L, compared to 2.51 mmol/L in the first group's chicks, and 2.67 mmol/L in the second
experimental group's chicks.

Ta6muua 3 — Biochemical parameters of blood serum in broiler chickens after the introduction of the
opoka

Unit Experimental groups, % input

Indicators Control 1 Control 11 Control III
Phosphorus mmol/I| 244 2.85 3.02
Calcium mmol/I 251 2.67 2.72
Sodium mmol/I 146 130 137
Potassium mmol/I 5.8 5.3 5.4
Chloride mmol/Il 104 87 93
Na/K mmol/I 25.2 24.5 25.4

Conclusion. One of the important indicators in the cultivation of broiler chickens is their
survivability, which has significant importance for the economic efficiency of meat production.
Research has revealed that the survivability of broilers throughout the entire growing period (from the
1st to the 40th day) was high and met the standards of the "Ross-308" breed. Throughout the
experiment, the survivability in all groups was 100%. Thus, the use of a mineral supplement in the
form of diatomaceous earth positively affects the increase in live weight and survivability of broilers.

The examination of blood biochemical indicators in broiler chickens revealed that the
experimental groups' readings aligned with recognized physiological standards. The study
demonstrated that incorporating diatomaceous earth as a mineral feed additive does not diminish the
levels of crude protein and digestible amino acids in the diet, and it actually enhances the blood
protein profile. This enhancement is evidenced by the elevated total protein levels and its components
when compared to the control group. Evaluating the calcium and phosphorus content in the blood of
the chicks involved in the study, the group receiving the mineral additive showed reduced levels
relative to the control group, suggesting a more dynamic turnover of these minerals in chicks on the
supplement. The findings suggest that adding diatomaceous earth to the regular diet is beneficial and
does not adversely affect the metabolic functions in broiler chickens.

303



BerepuHapus £bl/ibiMgapbl

REFERENCES

1 Dinamika biohimicheskih pokazatelej krovi cypljat-brojlerov, poluchavshih liposil v
processevyrashhivanija [Text] / L. V. Zimovina [i dr.]. 2012. [Jelektronnyj resurs]. URL.:
https://cyberleninka.ru/article/n/dinamikabiohimicheskih-pokazateley-krovi-tsyplyat-broylerov-
poluchavshih-liposil-v-protsesse-vyraschivaniya (data obrashhenija: 10.06.2019g.).

2 Zajcev, S.u. Biohimija zhivotnyh. Fundamental'nye i klinicheskie aspekty. [Text] /
S.Ju. Zajcev, , Ju.V Konopatov. // SPb.: Izdatel'stvo «Lan'», 2005. 384 s.

3 Tardat'jana, G.A. Tehnologija promyshlennogo proizvodstva jaic [Text] / Pod obshh. red.
G.A. Tardat'jana, M.A. Asrijana // — Zagorsk, 1991. - 78 s

4 Kudrjavcev, A.A. Issledovanie krovi v veterinarnoj diagnostike. [Text] /A.A. Kudrjavcev
Il M.: Sel'nozgiz, 1948. 344 s.

5 lonov, L.A. Kriterii i metody kontrolja metabolizma v organizme zhivotnyh i ptic. [Text] /
I.LA. lonov [i dr.] // Har'kov: Institut zhivotnovodstva NAAN, 2011. 378 s.

6 Metodicheskie rekomendacii po gematologicheskim i biohimicheskim issledovanijam u kur
sovremennyh krossov / 1.V. Nasonov [i dr.]. Minsk, 2014. 32 s.

7 Metody veterinarnoj klinicheskoj laboratornoj diagnostiki: Spravochnik / Pod red. prof.
I.P. Kondrahina. M.: KolosS, 2004. 520 s

8 Nasonov 1. V. Metodicheskie rekomendacii po gematologicheskim i biohimicheskim
issledovanijam u kur sovremennyh krossov [Text] [/ I. V. Nasonov, N. V. Bujko, R. P. Lizun,
V.E. Volyhina, N. V. Zaharik, S. M. Jakubovskij. — Minsk, 2014. — 32 s.

9 Neverova, O. P. Morfologicheskie pokazateli krovi cypljat-brojlerov pri vkljuchenii v racion
prirodnyh kormovyh dobavok [Text] / O. P. Neverova, O. G. Loretc, O. A. Bykova // Trudy
Kubanskogo GAU. — 2018. — Ne 75. — S. 144-150.

10 Arzhankova Ju. V. Zhivaja massa cypljatbrojlerov pri ispol'’zovanii v racione raznyh form
sapropelja . [Text] /Ju.V. Arzhankova, E. V. Losjakova, S. A. Popova // Molochno-hozjajstvennyj
vestnik. — 2017. — Ne 1 (25). - S. 8-16.

11 Losjakova, E. V. Vlijanie kormovyh dobavok na osnove sapropelja na ubojnye kachestva
cypljatbrojlerov . [Text] / E. V. Losjakova, Ju. V. Arzhankova, S. Ju. Nikolaeva // Vestnik
Ul'janovskoj GSHA. — 2018. — Ne 3 (43). — S. 151-155.

12. Levickij V. A. Vlijanie jekstrakta sapropelja na morfologicheskie i biohimicheskie
pokazateli krovi cypljat brojlerov / V. A. Levickij // Innovacionnoe razvitie agrarnogo proizvodstva v
Sibiri:

Sb. materialov Tret'ej nauchnoj konferencii molodyh uchenyh vuzov «Agroobrazovanija» Sibirskogo
federal’nogo okruga. — Kemerovo, 2005. — T. 2. — S. 164-167.

13 Gudin V.A., Lysov V.F., Maksimov V.. Fiziologija i jetologija sel'skohozjajstvennyh ptic.
SPb.: Lan', 2010. 336 s

14. Zlepkin, A.F. Vlijanie razlichnyh vidov rastitel'nogo masla na produktivnost' cypljat-
brojlerov [Tekst] / A.F. Zlepkin, D.A. Zlepkin, M.N. Mishurova // Agrarnaja nauka osnova
uspeshnogo razvitija APK i sohranenija jekosistem: mat. mezhdunar. nauch.-prakt. konf. Volgograd,
31 janvarja-2 fevralja 2012 g. — Volgograd: Volgogradskij GAU. — T. 3. — S. 59-62.

15. Zhukova, N.N. Increase of productivity and viability of a bird . [Text] / N.N. Zhukova //
Poultry farming. - 2015. - No. 3. - P. 17-19.

16. Zdanovich, SN. Digestion of nutrients in rations of broiler chickens with feeding
"Tentorium plus" Text] / SN. Zdanovich // In: Problems of agricultural production at the present
stage and ways of their solution: materials of the X International Scientific and Production
Conference. - Belgorod: Publishing house of BelGSAA, 2006. - T.I. - P. 115.

17. Fisinin, V.1. Scientific basis for feeding agricultural poultry [Text] / V.I. Fisinin and others
I Sergiev Posad, 2009. - 338 p.

18. Bazhibina, E. Metodologicheskie osnovy ocenki kliniko morfologicheskih pokazatelej krovi
domashnih zhivotnyh: uchebnoe posobie [Text] / E. Bazhibina, A. Korobov, S. Sereda, V. Saprykin
/I M.: Akvarium, 2004. 126 s.

19. Kamyshnikov, V.S. Metody klinicheskih laboratornyh issledovanij [Text]/
V.S. Kamyshnikov, O.A. Volotovskaja. 2e izd. Mn.: Bel. nauka, 2003.

20. Kochish, 1.1. Pticevodstvo [Text] / I.I. Kochish, M.G. Petrash, S.B. Smirnov // M.: Kolos,
2004. S. 389-390.

304



ISSN 2305-9397. FbuibiM )coHe 6istim. 2024. N° 2-1 (75)

TYWUIH

KycrapaplH ac KOpBITY amnmapaTTapblHBIH EpeKLICTIKTEpiH JXoHE Opoiiep TaybIKTapbIHBIH
MeTabonm3MiH OlTy OHBIH OHIMAUIIK KAacHeTTepiH apTThIpyAa, CallaHbl OHEPKACINTIK Heri3fe
JKYprizyze aca MaHpI3fa ve. OMIpIICHAIKTI, OHIMALTIKTI caKkTay >KOHE apTTHIPY YLIIH KYC KETKUTIKTI
SHEPrusl MEH KOPEKTIK 3aTTapAbl aTyhl KakeT. KaHHBIH HETi3T1 KOPCETKIITepl aF3aHbIH JKANIbI KYHiH
JKOHE OHBIH KOpPFaHBIC MYMKIHIIKTepiH OaFajayra MYMKIHOIK Oepenmi, eHTKEHI ecy MeH aamyra
0aliaHBICTBI TIPOLIECTEP dPKAIaH KaHHBIH aKybI3ABIK KYpaMbIHIa KepiHeai. 3epTTey >KYMbICH Ross-
308 kpocc Opoiinep TaybIKTapbIHIA KYPTi3U1i. FhUIbIMI-IIIapyalIbUIbIK TOKIpHOEe cxeMachl OOMbIHIIA
op Tomra 6ip kyHmik 50 Opoinep OamanmaHmapblHaH 3 TON KYphULABL: Oip Oakputay TOOBI JKoHE 2
Toxipnbenik Ton. bpoitnep OGamamaHAapelH a3bIKTAHABIPY KPOCTTHIH YCHIHBICTAPBIHA COMKEC KeNIi.
JKyprizinrenreHn 3eprreynep MIMKI MPOTEMH MEH CiHIMII aMHHKBILIKBUIAAPHl OOMBIHIIA KOPEKTIK
3aTTapAblH TOMEHJIeyiHCi3 Opoiiep TaybIKTaphIHBIH HETI3r a3blFbIHA KOCBHIMIIA OTIOKA MHHEPAJIbI
a3plK KOCHACBIH €HIi3y KaHHBIH aKybl3 CIEKTpPiHE OH ocep eTill, JKalmbl aKybl3 MEH OHBIH
(bpakuusUIapbIHBIH IeHIeiiH apTThIpYFa bIKHaN eTeTiHiH KepceTTi. Toaxipubeni TontapabH Opoiiep
TayBIKTAPBIHBIH KaH CapbICybIHIAFbl OMOXUMUSIIBIK KOPCETKIIITEPiH KYPaMBIHAAFbl CTATUCTUKAIBIK
CeHIMAI aWbIpMAIIBUIBIKTap Oakpiay TOOBIMEH CaNBICTHIpFaHAa TaOBUIFaH JKOK, Oyi1 Opoitrep
TayBIKTAPBIHBIH PALIMOHBIHAA OMOKAa KPEMHHH TYKBIMBIHBIH MUHEPAIIBI KEMIIOI KOCTIAChIH KOJIJIaHy
KayIICI3/ITiHIH A2J1eTi 00JIbIT Ta0bLIaIbI.

PE3IOME

I[J'ISI ynqueHmI HpOI/I3BOI{I/ITCHBHOCTI/I 6p017[J'ICpHBIX OBITIJIAT B HpOMLIHIJ]CHHOM
NTUIIEBOJACTBE KpailHe BaXKHO M3y4YeHHE OCOOCHHOCTEH MUIeBApEHUS U MeTabomu3Ma. ITO 3HAHUE
HEOOXOAMMO JUTS TOJACP)KAHUS M TIOBBIIICHUS MX YXU3HECIOCOOHOCTH M MPOJYKTUBHOCTH MyTEM
O6CCHC“ICHI/I5[ JAO0CTATOYHOT'O HOCTYHHCHI/ISI 3HepFI/II/I U INUTATCIIBHBIX BCLICCTB. OCHOBHLIC
OMOXUMUYECKHE TOKA3aTeIu KPOBU OTPaXaroT 0OIee COCTOSHUE 3J0POBbS U (YHKIIMOHUPOBAHUE
UMMYHHOW CHCTEMbI OpraHu3Ma. MI3MeHeHus!, CBSI3aHHbIC ¢ (HU3HOIOTHYCCKIMHE TPOIeCCaMU POCTa
W Pa3BUTHS IMTHUI, HAMIPSIMYIO BIUSIOT Ha COCTAaB OCJIKOB B KpoBU. VccienoBaHue ObUIO BHIMOJHEHO
Ha Opoiinepax mopoabl Pocc-308. B pamkax HaydHOro SKCIIEpHMMEHTa OBUIM CO3[IaHbl TPHU TPYIIITBI
OpoWJIepOB: KOHTPOJIbHAS M JBE SKCICPUMEHTANbHBIC, KaXJas W3 KOTOPBIX HAcuuThiBasa 10 50
ocobeit. I'pynmel i ombita OBUTH CHOPMUPOBAHBI U3 IBIUIAT, B3ATHIX B BO3pPACTE OJHUX CYTOK.
LIBIHJIHTEIM 6BIJ'IO HpeI[OCTaBJ]eHO KOpMHeHI/Ie B COOTBETCTBUU C peKOMeHI[OBaHHBIMI/I HOpMaMI/I JJIA
JIAHHOTO Kpocca. Harm uccneoBanus MoKas3aiu, 4To J00aBIeHHEe MUHEPATLHON MOJJKOPMKH B BHJIE
OMOKU K OCHOBHOMY KOpPMY JUIsl OpOWMJIEpOB HE TOJMBKO HE CHIDKACT COJCPIKAaHHE CHIPOro Oenka u
HEOOXOJUMBIX AMUHOKHUCIIOT, HO TakKKe OJIArONMPHATHO BIIMAET HAa COCTaB OEJIKOB KPOBU. ITO
MPUBOJUT K YBEIMUCHHUIO COJACP)KaHUs O0IIero Oejka U ero COCTaBRJSIOIUX. [Ipyu cTaTUCTHYECKOM
aHamM3e He ObUT0 OOHApPY)KEHO 3HAYMMBIX Pa3MUMii B OMOXMMHYECKHX MapamMeTpax ChIBOPOTKU
KPOBH MEXJy SKCIIEPUMEHTAIbHBIMU W KOHTPOJBHBIMH TPYIIAMH IBIUIAT. DTO MOKa3bIBAET, YTO
WCIIOJIb30BaHUE MUHEpPAILHOW JO0AaBKM B BHJE OINOKH B KOpMax Juis OpoIIIepoB sIBISIETCS
0€30I1aCHBIM.
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