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Koppekuus cBo001HOPAIMKAIBLHOI0 OKUC/IEHUs 0€JIKOB B OPraHu3Me XpsiKoOB-NPOU3BoAUTE el

C.A. Iloanuuyk

IMpuBeneHs! pe3ynbTaThl BIHSHUS OHOKOMILIEKCHOTO IpenapaTta MynsTHOaKTepHH Ha oKa3aTelr 0eNKOBOTO 0OMeHa B
OpTaHn3Me XpSKOB-TIPOM3BOANTENEH. Y CTAaHOBICHO, UTO NPU JeWCTBUH Tpelapara MOBBIMAIOTCS aJlanTalloHHbIe BO3MOX-
HOCTH OpTaHM3Ma JCCIIeTyeMbIX KUBOTHEIX, B CIIEpMe U CIIEPMOIUTOIIIA3Me MOJIOBEIX KICTOK XPSIKOB KPYNHOH Oenoif mo-
POMBI U CHHTETHYeCKOH MuHUK SS23 cHIDKaeTcs cojepikaHie IPOAYKTOB OKUCIUTENbHOU Momudukanim 0enkoB, YpoBEeHb
CPEIHEMOJICKYJISIPHBIX [IEIITHIOB, YTO IIOJIOKUTEIFHO BIMCT HAa KAUSCTBCHHBIE H KOJIMYECTBCHHBIC [I0KA3aTEIN.

KiroueBbie c/10Ba: XPSKU-TIPOU3BOIUTEIH, CIIEPMa, OKUCIUTENIbHAS MOII(UKALUS GEIKOB, MOJICKYJIbI CPEIHEH MACCHI,
LUPKYJINPYIOLINE IMMYHHbIE KOMIUICKCHI.
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FEATURES OF PROTEIN METABOLISM IN QUAIL'S PANCREATIC
GLANDS IN POSTNATAL PERIOD OF ONTOGENESIS
AND UNDER THE INFLUENCE OF NITRATE

JocnimkyBann BMicT 3araibpHoro Oinka Ta HS-rpym, akTHBHICTE (hepMeHTIB acmapTaTamiHoTpaHcdepast, alaHiHaMiHO-
TpaHcdepas3n 1 TyxHOI (ocdarazn y MiMILIYHKOBIH 327031 HepemneniB y MOCTHATATFHOMY IIEpiojli OHTOTEHE3Y Ta 3a HITpaT-
HOTO HABAHTAXXEHHS. BCTaHOBICHO OHTOTCHETHYHI 3aKOHOMIPHOCTI OLIKOBOrO OOMIHY Yy MIiJIILTYHKOBIM 3ay03i, sKi
1oB’s13aHi 3 (i310NOTIYHIMA OCOOIMBOCTAMHI POCTY Ta PO3BUTKY IIepereliB. 3a Jil HiTpariB BiAMIYa€ThCS 3HIKEHHS BMICTY
3araJbpHOTO OLTKa, aKTUBHOCTI PEpMEHTIB acmapTataMiHoTpaHcdepasn, alaHiHaMiHOTpaHcdhepas3n i TyxHoOI pocdarasu, 3po-
cranHs kinbkocti HS-rpyn y mianntyHkosii 3as103i nepernenis.

KitrouoBi ciioBa: 0inkoBuii 0OMiH, HITPATHE HABAHTAXKEHHS, MIANTYHKOBA 3a/103a, MOCTHATAILHHK MMEPIOI OHTOTEHEY,
nepernerna.

Introduction. Elucidation of physiological and biochemical processes in the pancreas are shown
in numbers of dedicated research, but they are not completed with datas of the protein metabolism
characteristics in the quail's pancreas. Therefore, it is important to study the characteristics and onto-
genetic changes of protein metabolism under the influence of stress factors in quail pancreas. Among
the environment pollutants, in terms of the use of nitrate fertilizers forefront. In Ukraine, after a de-
cline in production and use of nitrate fertilizers is increasing, because of the tendency complications
environmental situation and the urgency of research related to this problem.
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Analysis of recent research and publications. Excessive accumulation of nitrogenous substances
in the environment leads to increased nitrate levels in soil, water and fodder plants and, consequently,
increases their revenues to the body. Feeding livestock and poultry by feed with high levels of nitrates
leads to changes in biochemical parameters in the body, slow performance, the occurrence of poison-
ing and death [1, 2]. Important role in the mechanism of nitrates action on animals and birds affects
the functioning of the gastrointestinal tract. One of the largest gland of the body, which synthesizes
hormones and enzymes for protein, nucleic acid, lipid and carbohydrate metabolism is the pancreas [3, 4].
Metabolic changes therein under stress lead to dysfunction of the gastrointestinal tract, hormonal dis-
orders, and as a result — reduce egg performance and live weight of poultry. Enzyme system cells
(transferases, phosphatases) which catalyze key reactions of cellular metabolism and localized in or-
ganelles, cytosol and plasmolemma are always sensitive in the event of extreme factors on the body.
The balance between the number of enzyme molecules in the plasma and in the cells of that exists in
the norm, is always changing rapidly under the influence of chemical, physical or biological stressors.
Since during stress in cells oxidative phosphorylation becomes slowly, lipid peroxidation is activated,
synthesis of some proteins and enzymes is accelerated, albumin synthesis is decreased, permeability of
cell membranes is increased, organelles and localized in cytosol are degradating with necrotic process.
The increased number of enzymes' molecules comes in, such as plasma of hostrofaznyh proteins,
amines, lipids and carbohydrates. Therefore, the performance of enzymes and other compounds in the
blood and tissues are reliable criteria for the study of the influence of exogenous factors on the body.
Since during stress in cells oxidative phosphorylation becomes slowly, lipid peroxidation is activated,
synthesis of some proteins and enzymes is accelerated, albumin synthesis is decreased, permeability of
cell membranes is increased, organelles and occurs cytosol are degradating with necrotic process. The
increased number of enzymes' molecules comes in plasma, such as phase inflammatory proteins,
amines, lipids and carbohydrates. Therefore, the performance of enzymes and other compounds in the
blood and tissues are reliable criteria for the study of the influence of exogenous factors on the body
[5, 6]. Research in this area is important with the development in Ukraine of new quail industry, that
enables the production of dietary products.

The purpose and objectives of the study. To stydy the content of total protein, SH-groups and
activity of aspartate aminotransferase, alanine aminotransferase and alkaline phosphatase in pancreas
quail under nitrate load in postnatal ontogenesis.

Materials and Methods. A model experiment was made on breed quails of «Pharaon» kind,
which was divided into two groups with 60 goals in each. First group of birds served as a control, sec-
ond group of birds were given sodium nitrate at a dose of 0,5 g/kg per body weight ranging from
3-day-old with a water. Birds were decapitated under ether anesthesia and biochemical studies per-
formed in the extract of pancreas, ranging from 1-day-old to 10-week with one week intervals. The
content of total protein, the number of HS-groups, the activity of the enzymes alanine aminotransfer-
ase, aspartate aminotransferase and alkaline phosphatase were determined.

Results and discussion. Research has established that the pancrea's total protein content is quite
high during the first four weeks of birds' life (Table. 1). Only in 2 weeks of age it significantly re-
duced the quantity by 1,7 times as compared to 1-week old chicks, which can be explained by the
change of plumage in this period. Until to 9-weeks of age it was marked a downward trend of total
protein, which coincides with a period of oviposition. In 9—10-week-old-bird the number of studied
parameters is growing again to the level of 3—4 week old quails, indicating a normalization of meta-
bolic processes in the body. The content of HS-groups is also varies up to 4 weeks of age, and sub-
sequently stabilized.

Thiol groups of any biological object is quite labile indicator which can vary under different stress
factors. Thiol compounds effectively interact with NO-radicals and nitrogen oxides. Under the influ-
ence of oxidation, they reduce the concentration of NOe, S-nitrozoadduktes, formed with them, are
unstable and collapsing again lead to the formation of NOe. Thus, nitrogen oxide exhibits sufficiently
prolonged action: it is binding of thiols and it can be stored and transported in the body. In addition,
thiol compounds induce NO- output of vasodilators such as nitroglycerin and sodium nitroprusside,
thereby they are enhancing their pharmacological effect. They stabilize the NO-synthase, protecting it
from oxidation of thiol groups of the enzyme. Under conditions of oxidative stress oxidation of HS-
groups leads to dangerous for the body suppression coenzymes such as lipoic acid, coenzyme A, gluta-
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thione; the work of thiol metaloproteides is undermining, including cytochrome P-450, mitochondrial
creatine kinase, a number of hormone receptors and transcription factors.

Table 1 — Content of total protein and HS-groups in the quail's pancreas under the actions of nitrates (M + m,n=35)

Age, weeks Common protein, mg/g HS-groups, mol/105g
’ Control Research Control Research
1-day old 54,36+4,02 - 38,01+2,27 -

1 84,28+2,10 81,36x4,64 18,60=1,69 23,72+£2,52
2 49,39+2,697 48,93£2,65 21,85+£2,73 21,68+2,74
3 74,84+1,03 61,4143,73* 6,58+0,83" 17,90+1,77*
4 83,02+3,37 82,88+2,19 25,16£2,94 24,17£3,35
5 56,38+4,19 42,15+2,14* 29,00+1,85 32,20+3,99
6 38,62+1,35 35,01+2,80 31,32+2,08 28,38+1,97
7 39,56+1,33 36,21+1,36 23,31£2,14 42,58+4,56*
8 38,12+2,20 24,10+1,70* 43,27+5,33 71,65+6,84*
9 57,38+1,76 31,41+1,36* 43,32+£2,87 41,61£0,52
10 73,86+2,09 61,72+2,66* 29,81+3,57 33,59+1,81

Note: * — The difference between research and control groups: * — p<0,05; ~ — The difference between previous and
next studied periods: * — p<0,05

Under nitrate load in pancreas the total protein content decreased throughout the period of study
compared to the control group. Thus, a significant reduction in its amount was observed at 3 weeks of
age to 25,2 % at 8-10 weeks of 36,7 %, 45,2 % and 16,4 % respectively. The number of HS-groups in
pancreas of research birds group increases throughout the period of study compared to the control, and
a significant increase was observed at 3 weeks of age by 2,7 times, 7- and 8 weeks of 1,8 and 1,6 times
accordingly. This can be explained by an adaptive response to the reduction of total protein in the pan-
creas nitrate load. The study of enzyme activity has an important role in the diagnosis and treatment of
a variety of diseases [5]. Most enzymes determined in plasma are intracellular and released into the
bloodstream when damage cell membranes. Small amounts of intracellular enzymes present in the
blood as a result of normal cell renewal. If the damage cells released a large number of enzymes their
concentration in the blood increases and decreases respectively in tissues [2, 6]. Ontogenetic changes
in activity of aspartate aminotransferase is more dynamic than alanine aminotransferase and alkaline
phosphatase. Thus, 1-week age aspartate aminotransferase activity increased 2,2-fold (p<0,001) com-
pared with chicks daily. In the 2-week studied quails activity of the enzyme is reduced by 20,5 %
(p<0,05) and maintained at this level up to 6 weeks of age. Since 7 weeks of age there is a tendency to
increase the activity of aspartate aminotransferase. The activity of alanine aminotransferase and alka-
line phosphatase is kept at a high level to 4 week old quail. At next times of research it was marked
reduction in the activity of the studied enzymes.

Under action of nitrates it was observed decreased of aspartate aminotransferase activity in 1-week-old
chicks by 16,4 % (p<0,05) and 4-week by 8,0 % (p<0,05). Also, the decrease of alanine aminotransferase
activity was admited in the 2 weeks of age by 28,2 % (p<0,05) in 7- and 8-week 28,0 % (p<0,05) and
27,9 % (p<0,05), respectively, in 10-week to 2,0 times (p<0,01) compared with control. The possible de-
crease in alkaline phosphatase activity was observed at 2 weeks of age 1,9-fold (p<0,01) in 4-week 1,5-fold
(p<0,05) in 7- and 9-week 24,2 % (p<0,05) and 43,3 % (p<0,01), respectively.

Conclusions. Pancreas of quails in postnatal ontogenesis is characterized by specific patterns of
protein metabolism that are associated with the physiological characteristics of growth and develop-
ment. Nitrate loading leads to a decrease in total protein content, the activity of the enzymes aspartate
aminotransferase, alanine aminotransferase and alkaline phosphatase, increase in the number of HS-
groups. These changes are indicators of protein metabolism, of course, adversely affect the structural
and functional state of the pancreas, which leads to gastrointestinal and hormonal disorders, decreased
live weight and productivity of poultry.
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Oco0eHHOCTH 0€1KOBOr0 00MEHA B MO/KeNY10UHOIi Kesle3e NepeneioB B MOCTHATAILHOM IepHO/ie OHTOreHe3a 1
NPH AeliCTBUY HUTPATOB

H.B. ITonomapenko

HUccnenosamu xonmyectBo obmero 6enmka u HS-rpymm, akTHBHOCTH (epPMEHTOB aclapTaTaMHHOTPaHC(epasbl, alaHUH-
aMuHOTpaHchepassl U IenodHoH hocdaTasbl B MOKEIYA0YHON Kene3e IepenesoB B IOCTHATATHHOM IIepHo/ic OHTOTeHe3a
U TIpY HUTPATHOH Harpy3ke. Y CTaHOBICHO OHTOTCHETHYECKHE 3aKOHOMEPHOCTH OENKOBOTO O0MeHa B IOKEIYJOUHOM Ke-
7ie3e, KOTOPHIEe CBA3AHHI C (hH3MOTIOTHISCKUMH 0COOCHHOCTAMHE pOCTa U pa3BATHIA NepemnenoB. [Ipu aeficTBHU HUTPATOB OT-
MeJaeTcs CHIDKEHHE COAEPXKaHUI o0IIero Oelka, akTHBHOCTH (DepPMEHTOB acmnapTaTaMUHOTpaHCc(epashl, aTaHHHAMUHOTPAH-
cepassl 1 MIETOUHOM ocdaTaspl, yBenudaeHHe koandectsa HS-rpymm B momKeryJ0YHOH xKeTe3e Mepernenos.

Karoueble cioBa: GenxoBblil 0OMEH, HUTpaTHAsI Harpy3Ka, IOMKeIyIo9Has JKeJle3a, IIOCTHATAJIbHBII IIepUo OHTOTe-
Hes3a, TIepernerna.

Features of protein metabolism in quail's pancreatic glands in postnatal period of ontogenesis and under the
influence of nitrate

N. Ponomarenko

The content of total protein and HS-groups, the activity of enzymes aspartate aminotransferase, alanine aminotransferase
and alkaline phosphatase in quail pancreas in postnatal ontogenesis and for nitrate load were investigated. Ontogenetic pat-
terns of protein metabolism in the pancreas are established and they are associated with physiological characteristics of
growth and development of quail. By action of nitrates there were observed decrease of total protein, activity of enzymes
aspartate aminotransferase, alanine aminotransferase and alkaline phosphatase, increase of HS-groups number in the quail's
pancreas.

Key words: protein metabolism, nitrate load, pancreas, postnatal ontogenesis of quail.
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BIIJIMB KHCJOTHOCTI TPYHTIB MEJOHOCHUX YT'1]1b
HA KOHLOEHTPALIIO Pb TA Cd Y TOMOI'EHATI TPYTHEBUX JIMUNHOK

Pe3ynbrarn 10CHIKeHb MOKa3yIOTh MEBHUI BIJIMB BAIIHYBAHHS KUCIUX IPYHTIB MEJOHOCHHMX yrib Ha Koe(iLieHT Ha-
konndenus Pb ta Cd y romorenari TpyrHeBux suunHOK. 3okpema koediuieHT HakonuveHus Pb y romoreHari TpyTHeBHXx
au4rHOK 3a pH rpyHTiB MegoHocHKX yrins 7,4 — OyB HUK4Mi BianoBiaHo y 1,5 pa3u nOpiBHSAHO 3 AHAJIOTTYHOIO MPOLYKLIE0
3 mMeAoHOCcHUX yriab 3a pH 4,9. INoaibna kaptuHa croctepiranacs i 3a Cd. Tak, y romoreHari TpyTHEBUX JIMUMHOK 33 pH
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