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The results of the research conducted at the Poltava State Agricultural Research Station named after M. Vavylov
in 2022-2023 showed a positive effect of the fertilizer system on the yield and seed quality of sunflower hybrids of
different maturity groups. The combination of foliar application with urea at the rate of 10 kg ha! and mineral
fertilization with N3,P3,Ks, increased the yield of hybrids Kadet, Yarylo, Vyrii at the level of 3.11, 2.75, 3.18 t ha™/,
which more than in the control (without any fertilizers) by 0.41 tha™, 0.38 tha"! and 0.47 tha!, respectively.
A significant increase in yield (0.32-0.42 t ha™") compared to the control was also observed in the variant where
foliar application with Potassium humate (0.4 1ha™") was carried out at a similar dose of mineral fertilizers. In this
variant of fertilization it was obtained the average yield of the hybrids Kadet — 3.06 t ha™!, Yarylo — 2.69 t ha,
Vyrii — 3.13 t ha! or 0.02-0.10 t ha'! less than the previous variant of fertilizers use. In the variant of combination
of mineral fertilization (N,Ps,), and foliar plant application with urea (10 kg ha') or Potassium humate (0.4 1ha™),
the yield of hybrids was in the range of 2.55-3.01 tha'!, which exceeds the control (without fertilizers)
by 0.14-0.30 t ha™. In the experiment, the oil content in the kernel of sunflower seeds varied depending on the dose
of mineral fertilizers and the type of foliar plant application. It was found that the greatest amount of oil in the seeds
(51.4 %) of the early-maturing hybrid Kadet and the mid-early maturing hybrid Yarilo was obtained by foliar
application of Potassium humate stimulant at a dose of mineral fertilizers N3,P3,K3,. The maximum oil content in
seeds of the mid-maturing hybrid Vyrii (51.0 %) was observed in the variant of combination of foliar application
with urea (10 kg/ha) and mineral fertilization with Ni,Ps,. The combination in the sunflower plant nutrition system
the main application of mineral fertilizers and foliar application of sunflower plants in the phase of 5-6 pairs of
leaves led to the highest oil yield per unit area (1229-1422 kg ha™").

Keywords: sunflower (Helianthus annuus L.), hybrid, mineral fertilizers, foliar application, yield, oil content, oil
yield.

Ypo:xkaitHicTb Ta sIKicTh HACiHHA riOpuaiB consiunky (Helianthus annuus L.)
3aJIesKHO Bi/l cMCTeMH y100peHHs

B. M. Toupkuii' | B. B. T'anryp? | I. A. ITonskos?

Tlontaschka JepskaBHa
CLIIbCHKOrOCHOIAPChKa
JIOCITi/THA CTAHIIIS

iM. M. 1. BaBuiioBa
TacTutyTy CBHHapCTBa i
AIIB HAAH VYkpainu,
M. [TonraBa, Ykpaina

[lonTaBChbKHMil nepKaBHHUIA
arpapHUi yHIBEpCHTET,
M. Ionrapa, Ykpaina

3a pesynbratamm jgociipkeHb mposeaeHux Ha IlonmraBeekiit JJCIAC im. M. 1. BaBunosa Bupomorx 2022—
2023 pp., BUSBICHO MO3UTHBHHIl BIUIMB CHCTEMH YHOOPCHHS Ha IMOKAa3HHKH YPOXKailHOCTI Ta SIKOCTI HaCiHHS
riOpHIiB COHSMIHUKY. 3aCTOCYBAaHHS MO3aKOPEHEBOIO Ii/DKHMBICHHS pOCiuMH Kapbamimom 10 kr/ra Ha ¢omi
MiHepanbHUX 100puB N3,P3,K3, 3a6e3neunno oxepxanus BpoxkaiiHocti riopuaiB Kaner, Spuio, Bupiit Ha piBHi,
BigmoBinuo 3,11; 2,75; 3,18 t/ra, mo na 0,41 T/ra, 0,38 T/ra i 0,47 T/ra Oinblue MOPIBHSIHO 3 KOHTPOJIEM
(6e3 nobpuB). IcroTHe minBueHHs BpoxaiiHocTi (0,32—-0,42 1/ra), HOPiBHSAHO 3 KOHTPOJIEM, CIIOCTEPirajin TaKoXK i
Ha BapiaHTi, ¢ M03aKOPEHEBE MiKUBIICHHS POCIHMH HMPOBOIMIM CTUMYJIATOpoM rymar kamito (0,4 1i/ra) Ha ¢oHi
aHaJNOTiYHOI 103U MiHepanbHUX NoOpuB. CepenHs BpoxaiiHicTs ribpugy Kamer 3a manoro BapiaHTy ymoOpeHHS
cranoBuia 3,06 1/ra, Spuno — 2,69 1/ra, Bupiii — 3,13 1/ra abo nocTynanacs nonepeJHbOMY BapiaHTy yI0OpeHHS
Ha 0,02-0,10 T/ra. YV pa3i BHeceHHS MiHEpaIbHOrO yHoOpeHHs 103010 NiPs;, a Takoxk IM03aKOpEHEBOro
IIiUKUBIEHHS pociuH Kapbaminom (10 kr/ra) abo rymar kamito (0,4 n/ra) ypoxkaiHiCTh IiOpHUAiB 3HAXOAUIHCS B
Mexax 2,55-3,01 1/ra, mo nepesuilye KoHTpoib (6e3 nobpus) Ha 0,14-0,30 1/ra. BeranHoBneHo, Mo HaiiObIIe
omii y HaciHHI paHHbOCTHIOro riOpuay Kager Ta cepenHbOpaHHBOTO SIPpHIO HAaKOMUYyBanocs 3a
[103aKOPEHEBOTO i [PKUBIICHHS POCIMH CTUMYJIITOPOM I'yMart KaJito Ha ()OHI BHECEHHS MiHEpaJIbHHUX JOOPUB Y 1031
N3,P3K3, — 51,4 %. Cepenupocturiuii riopua Bupiit popMyBaB MakcuMaibHUIA TOKa3HUK ONIHOCTI Ha BapiaHTi i3
M03aKOPEHEBUM ITi[KUBJICHHSIM MociBiB kapbamigom (10 kr/ra) Ha ¢oui MinepanbHux n00puB Nj,Ps, — 51,0 %.
IToenHaHHs B CHCTEMi JKMBIICHHS POCIHH COHSIIHMKY OCHOBHOTO BHECEHHsS MiHEpaJbHHX J00pUB Ta
MI03aKOPEHEBOTO IiJKUBIICHHS MOCIBIB ¥ a3y 5—6 map JUCTKIB CHPHSUIO OAEP)KaHHIO HaWBHILOTrO 300py oiii 3
onuHULi o (1229-1422 kr/ra).

Kaiouosi cioBa: conssmauk (Helianthus annuus L.), ribpua, MiHepaIbHi 100pUBa, MiKUBICHHS, YPOXKaHHICTD,
BMICT 01ii, 30ip omii.

Bi6aiorpadiunuii onuc aas umutyBauusi: Toysxuil B. M., Ianeyp B. B., Ilonakoe . A. YpoxaiiHiCTh Ta SIKiCTh HACIHHS TiOpPHIIB COHSIIHHKY
(Helianthus annuus L.) 3anexHo Bix cucteMu ynoopeHus. Scientific Progress & Innovations. 2024. Ne 27 (3). C. 5-11.
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Beryn

Jis1 301bIIeHHS BPOXKaHHOCTI Ta MOJIIMIIEHHS SIKOCTI
HaCiHHSI COHSIITHUKY Ba)KJIMBE MICILIe B TEXHOJIOTi BUPO-
LIYBaHHS KyJbTYypH IOCIJIa€ 3aCTOCYBaHHS MiHEPAILHUX
nmobpuB. [IpoBeneHHS TaKOTO arpoTEXHIYHOTO 3aXOdy
cnpusie 301TBIICHAIO BMICTY Y IPYHTI JOCTYITHHX IS
POCTIMIH €JIEeMEHTIB MiHepalpHOTO >XuBiIeHHS. [lopsx 3
THM piBEHb CIIO)KWBaHHSI POCIMHAMH  €JICMEHTIB
KHBJICHHS 3aJ€XKHTh BiJ] IPYHTOBO-KJIIMAaTHYHUX YMOB.
ToMy HeoOXimHWMI HAYKOBO-OOIPYHTOBaHHMU MiIXix JO
pO3pOOICHHS CUCTEMH YJOOpEHHsS KyNbTypH, sika Oyne
BU3HAYATH X KIUIBbKICTh, NpPABUJIBHE CIIBBIJHOIICHHS
€JIEMEHTIB JKUBJICHHS, 10 AaCTh 3MOT'Y CTBOPHUTH OITH-
MaJIbHI YMOBH JIJISl POCTY Ta PO3BUTKY pociuH. OCHOBOIO
JUIL OJlepXKaHHs 3HAYHO BHIIMX 1 CTaJMX YpOXKaiB €
3a0e3neueHHss MOBHOK MIPOI0 POCIHH COHSIIHHKY,
TOJIOBHUM YMHOM MakKpoOeJIeMEeHTaMH. 3a pe3yibTaTaMu
JIOCIiKeHb, poBeaeHux y Creny Ykpainu, y pasi 3acTo-
cyBaHHsA TykKocymimi miamodocku (100 kr/ra) i3
amiagHoro  cemitporo (50 kr/ra) Oymo  onepxkaHO
BpOXaifHiCTh HaciHHA 2,74 1/ra, mo Ha 1,08 T/ra abo
65,1 % Oinpmie BiTHOCHO MIUISHKH, J€ MiHEpalIbHUX
no6pus He BHOcwH [1]. YV Tlomicei, Ha mpupoaHO OiTHUX
3a CBOIM (Pi3MKO-XIMIYHMM CKJIQJIOM TPYHTaX, HPHUPICT
YpO’Kal0 HACiHHS COHSIIHUKY BiJl BHUKOPUCTAHHSA
MiHepanbHOro ynoopenns y 1031 NisPisKis + Nag (HITpO-
amogocka 200 kr/ra + cedoBuHa 75 KI/ra) CTaHOBUB
1,66—1,72 1/ra abo 281-322 %. 3a BHECEHHS IOPUB y 1031
NioP26Kos + Nas (miamodoc 200 xr/ra + cedoBuHA
75 xr/ra) Ta PsKss + Nas (bochopHo-kaimiline 100pHuBO
20 xr/ra + cedoBuHa 75 Kr/ra) ypoKailHICTh KYJIbTypH
301IBIIAIIACS BIAHOCHO KOHTPOJIIO, BiIMOBiAHO Ha 1,76—
1,821 1,85-1,97 1/ra [2]. OnHak pe3ynsTaTd AOCHTIIKEHb
CBiYaTh, 10 BUKOPUCTAHHS JIMIIE MakKpomoOpuB abo
BUCOKMX HOPM a30Ty He 3a0e3nedye JOCSTHEHHS
0a)XaHOTO pe3yJbTaTy, 30KpeMa y HaIpPsSMKY OTPHUMaHHS
MPOAYKINT 13 BUCOKUMH SKICHUMH MOKa3HUKaMU. Tomy
Ba)XXJIMBUM y CHCTEMI YI0OpeHHsI € 3a0e3MeueHHs] pOCINH
HEOOXITHOIO KUIBKICTIO MikpoeneMeHTiB. Haiikpaium
crocoOOM 3aJ0BONBHHUTH IMOTPEOM POCIHH Y MIKpO-
€JIEMEHTaX € TPOBEJICHHS I03aKOPEHEBUX MiIKUBICHD
mociBiB y (asm HaiOimpmoi moTpedm pocimH y ix
JOCTaTHIH HasBHOCTi. MIKpOEIEeMEeHTH 3HAaYHO HIBHIIE
3aCBOIOIOTHCS JINCTKOBOIO ITOBEPXHEIO, HIXK KOPEHEBOIO
cucTteMolo pocinH. BoxHowac BinOyBaeThesi 30aiaHco-
BaHe 3a0C3MCUYCHHS POCIAMH yCiMa Makpo- H MIKpO-
enemenTamu [3, 4]. Jns migBUIIEHHS PiBHS peasizauii
010JIOTIYHOTO MOTEHIiAJly COHSIIHUKY BaXKJIMBY DPOJIb
BiJlirpae CyMiCHE 3aCTOCYBaHHS PI3HHX MIKPOEJIEMEHTIB
y OakoBiit cymimi [S]. JloCHiIKCHHAMH BiA3HAYCHO
30UTBIIICHHS BPOKAHHOCTI HACIHHA TiOpUAIB COHSIIHUAKY
Ha 26,2-28,3 % 3a MoABIHHOTO ITO3aKOPEHEBOTO ITiKUB-
JICHHA PIOKAMH  KOMIUICKCHHMH  MiKpoIoOpHBaMu
y dazi 5—7 crpaBxkHixX JUCTKIB Ta y (a3i Oyronizarwii [6].
JIBopazoBuii 00poOITOK POCIIMH COHSIIHUKY PICTPETYIIIO-
I0YMM TIPEnapaToM JIa€ 3MOTY MiIBUIINTH BPOXKAHHICT
Ha HeynoopeHomy doni Ha 0,22 1/ra (13,6 %), a Ha doHi
Ni30P4s 1 NeoPoo, Binmosinuo va 0,27 1/ra (14 %) 10,23 T/ra
(11,1 %). Y pa3i BukopucranHs OioyHriuuaiB y
YUCTOMY BHWIJIS/II, BpOXAWHICTH HAciHHSA TriOpumiB
COHAIIHKKY 30inbinyeThest Ha 8,7—-10,2 %, a y komOiHaIii
i3 ctumymstopamu pocty Ha 22,4-279% [7, 8].

IMomepenui  pe3ynbTaté  qociimkeHb [lonTaBchkol
JCI'IC im. M. 1. BaBuoBa cBiguaTh, IO TOEIHAHHS
OCHOBHOTO BHECECHHSl MiHEpAJIbHHX JOOpHB Ta I03a-
KOPEHEBOI'0 IM/DKUBICHHS POCIMH MIKpOZOOpHBaMH
Crpus€e  ICTOTHOMY  MiJBHIIEHHIO  BpPOXaWHOCTI
comstmmauka [9, 10]. Tlo3uTHBHHWEA BIUIMB BHECCHHS
JIOOpWB TIPOSIBIIETHCS HE JIWMINE HAa MiJABHIICHHI PiBHS
ypoxaro, ajie i Ha AKICHHX HOTro HOKa3HHWKaX, 30KpeMa
ONMMWHOCTI HaciHHA. BcTaHOBIEHO, IO HAYKOBO-
oOTpyHTOBaHE 3aCTOCYBaHHS [OOpWB  3abe3medye
MiIBUINEHAS BMICTy oiii B HaciHHi. IlocmieHe a3otHe
JKMBJICHHS BIIPOJIOBXK MIDK(a3HOro INepiofy «yTBOPEHHS
KOIIIMKA — IBITIHHS», i MOMIpHE — MICJs IBITIHHA Ja€
3MOT'y OTPHUMATH I BHCOKHH ypOKail, i BUBOJAUTH BMICT
onmii Ha edektuBHUil piBeHp [11]. OpHak icHYIOTBH
TBEP/KCHHSI TMPO 3HIDKCHHS BMICTY Oii y HaciHHi
COHAIIHMKY Y pasi 3acTocyBaHHA a00puB. BomnHouac
3aCTOCYBAaHHS PICTCTUMYIIIOIOUHMX MpENapaTiB CHpUsE
30UIBIIEHHIO  IIhOTO  MOKa3HWka [12—-14]. Ywum
BHMIIMKA BMICT OJii, THM BHIIA SKICTb HACiHHS Ta
HOro TmpwWIATHICTH Ui BHPOOHHMITBA OJii. Bwmict
oNii BpPaxOBYEThCS TAaKOXX 1 3a BU3HAUCHHS [IHU
Ha HaciHHS COHSIIHUKY. He3Bakaioum Ha aep>kaBHUI
CTaHZAApT Ul COHSIIHMKY, IEPEPOOHUKH HAMararoThCs
BCTAHOBUTH BJIACHI BHMOIM 10 0a30BHX KOHIHIIHA
HACIHHA 1 TaKMM YHWHOM 3HAWTH HOMATKOBI ITJACTaBH
JUTS pETYITIOBAHHS BApTOCTI TOBApHOi MpOoAyKIIii [15, 16].
3Ba)karoun Ha I1e, OTPUMAHHS BHUCOKOSKICHOI MPOYKITii
€ BAXIMBUM 3aBJaHHSM Yy TEXHOJIOTI] BHMPOILYyBaHHS
COHSIIHHUKY.

B ormani HaykoBHX ImyOsikalii iHO3eMHUX aBTODIB
JUISL JTOCSITHEHHS. BHCOKMX TIOKa3HHWKIB BPOXKaHHOCTI
COHSIIHHMKY 3aCTOCOBYIOTH ITiIBHIIEHI 1031 N0OpuB. Taxk,
JIOCTIJIKCHHS, siKi Oynu mpoBeneni B [lamr-e-Has (Capi,
Ipan) cBimgath, 10 BUKOPUCTAHHS MiHEpaIbHUAX TOOPHB
103010 N4sPsoKso crpusino orpumaHHIO BpOKalHOCTI
HaciHHs Ha piBHI 3,97 T/ra. 30UIbIIEHHS 103U TOOPHB y
1,5 pasy copusulo TiABUILEHHIO BPOXKaHHOCTI 110
4,81 1/ra[17]. 3a pe3yabTaTaMu IPOBEAECHUX JAOCIIKEHb
B bBanrmanemi, Ha cymimaHux 1 no0pe JpeHOBaHHX
IPYHTaxX, BHECEHHS Pi3HHUX JOOPUB MOCTYIIOBO ITiABHIITY-
BaJIO BPOKAWHICTH HACIHHS COHSIIHUKY. HaitBummit
yposxaii HaciHHs (2,39 1/ra) OyB 32 KOMOIHOBAHOTO 3aCTO-
cyBanHs noopus (180 kr cewoBunm, 160 xkr TSP, 150 kr
MoP, 150 xr rincy, 8 kr cymshaty nuaKy, 10 kr 60pHOT
kucyotd Ta 80 Kr cysbdary Martilo Ha rekrap), 0 Ha
0,49 1/ra Oinplie MOpIBHSHO 3 BapiaHTOM 0e3 J00pHB
[18]. B HecipustiuBux ymoBax CxinHoi SIBu (InnoHe3is)
30UIBIIEHHS BPOXAWHOCTI cIlocTepiranu y pasi IiaBH-
nieHHs qo3u 10 NisoP75Kso. BHeceHHs miel no3u mo0pus
CIPHSAJIO OTPUMAHHIO HAaWBUILOIO YpOXKal HACIHHI —
2,74 t/ra. Tlopmanmpmre 30UIBIIEHHS Kamiio 10 75 Kr/ra
MPU3BOJAMIIO JI0 3MEHIICHHS BpPOXAMHOCTI Maiibke Ha
0,2 t/ra [19]. IloegHaHHS OpraHIYHUX Ta HEOPTAHIYHUX
JIo6puB B ymMoBax TypeydnHH MO3WTHBHO BIUIMBAJIO Ha
BCcl mapamerpu pociuHH. HaiiBuima BpOXaWHICT
HaciHeg (4,85 T/ra) Oynma oTpuMaHa BiJ CIIBHOTO
BUKOPHCTaHHs a3ory Ta Oiorymycy [20]. IlpoBeneHHs
MO3aKOPEHEBUX II/DKUBIICHh Ha JIOCHIIHHUX MOJAX,
po3TaioBaHuX Ha 3axinHii piBHUHI PymyHii nmokasainm,
mo HaiiBuily BpoxaiHicTe (3,7 1/ra) Oyjao oTpuMaHO
Ha BapiaHTax, ne 10 a3oTy i ¢ocdopy H07aaBaTH
MikpoereMeHTH, ocobmmBo 6op [21].
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Takum 4YMHOM, TIpOBeAEHMH KOPOTKMI aHai3
JITEpPaTYypHUX JDKEpEeN CBIIUUTH MpO e(EeKTUBHICTH
Makpo- Ta MIKpOJZoOpHB, pEryjasTopiB pocTy B
YIPaBJIiHHI K MPOAYKTHUBHICTIO, TaK 1 SKICTIO BPOXKAaro
COHSIIHUKY. 3Ba)Kal0UM Ha BHIIIE 3a3HAYCHE aKTyaJbHUM
€ TIPOBEACHHS NOCIIIKEHb 13 BCTAHOBICHHS ONTHMAaJIb-
HOI CHCTEMH YyOOOpeHHS Ui CydacHHX OlOTHIIB
COHAIIHWKY Ta iX BIUIMB Ha piBeHb peaizamii
MPOAYKTUBHOTO IOTEHINIANTy 1 AKICHI XapaKTEePHCTHKU
BpOXKAar0 3a BUPOIIYBaHHA B yMoBax JliBoOepexHOTo
Jlicoctenry Ykpainn.

Meta Z[OCJIiZDKeHHﬂ

Mera pocmikeHb — 3’CYBaTH BIUIMB CHUCTEMH
yIOOpPEeHHS Ha YpOXKaWHICTh Ta OJIHHICT HACIHHS
riOpuIiB COHSILIHUKY PI3HUX TPYI CTUIJIOCTI B yMOBax
JliBoGepesxnoro Jlicoctemy Ykpainu.

3aBIaHHs IOCHTIPKEHHS — JIOCHIUTH BIUIMB CUCTEMH
yHOOpeHHS Ha YpOKaWHICTh Ta OJIHHICTP HACIHHS
riOpHIiB COHSAIIHUKY.

Martepiann i Mmeroau

HocnimxenHs nposoauiau yrnpoaosx 2022-2023 pp.,
Ha [lonrTaBChKili JEpKaBHIN CUIBCHKOIOCHOIAPCHKIN
nmocinHii cranmii im. M. 1. Baunora IC 1 ATIB HAAH.

CxeMo10 JIOoCHify mependadanocs: BUBYCHHS TPbOX
riOpuaiB COHSIIHUKY, 30KpeMa paHHbocTHIIIOTOo Kazer,
CepeqHbOPaHHBOTO SIpHito, cepegHbOCTHTIIOTO Bupiit
(cenmexmii Iacturyry pocmmuHmuTBa iM. B.S. FOp’eBa
HAAH) Ta cemu BapiaHTiB yqoOpeHHS:

1) N32P32Kao;

2) N3,P3:K3; + mo3akopeHeBe MiHKUBICHHS POCITHH
kapbamizom (10 kr/ra y ¢iznuHiit Ba3i) y dasy 5-6 nap
JIUCTKIB;

3) N3,P3:K3; + mozakopeneBe MiPKUBICHHS POCIIUH
ctumynsatopom rymar kanito (0,4 /ra) y ¢asy 5—6 nap
JIUCTKIB;

4) N12Psp;

5) Ni2Ps; + mo3akopeneBe MiKUBICHHS POCITHH
MikpoaoOpuBoM rymar kaiiro (0,4 m/ra) y dasy 5—6 map
JINCTKIB;

6) Ni2Ps; + mo3akopeHeBe MiKUBICHHS POCITHH
kapOamigom (10 kr/ra y dizuuniit Ba3i) y a3y 5-6 map
JIUCTKIB;

7) 6e3 1oOpUB (KOHTPOJIB).

Taoauns 1

TexHouoTisl BUPOLIYBaHHS COHSIIHHUKY B JOCIHIZI
nependavaisa BHKOPUCTAHHS 3arajlbHONPHUUHATHAX IS
I'PYHTOBO-KJIIMaTHYHOT 30HHM arpOTEXHIYHHUX 3aXOJIB Ta
npuioMiB. 3akialeHHs JOCTiTy, IPOBEICHHS OOJMIKIB i
CIIOCTEpE)XEHh BUKOHYBaIM BIANOBIAHO JO BHMOT
3araJbHOBM3HAHUX METOJVK BEICHHS MTOJIHOBUX JOCIIIIB
y 3eMJIepOOCTBI Ta POCITMHHHIITBI.

[pyHT 3€MeNbHOI [iNAHKM — YOPHO3EM THIIOBH
MaJoOTyMyCHHH. MeXaHIYHHH CKIaa IPYHTY — BaKKHH
CYTTIMHOK. XapaKTepU3YeTbCA TAaKUMH AarpOXiMidYHUMHU
MOKa3HUKaMHU: BMicT Tymycy B mapi 0-20 cm — 4,85 %,
2040cm — 391%. 3a pgaHMMH ~ arpoXiMig4HOTO
00CTEKEHHS IPYHTH JOCIIITHOTO MOJIs 00pe 3abe3neucHi
OCHOBHHMMH €JIEMEHTaMH JKUBJICHHS pOCIUH. B opHOMY
mapi mictutbess 11-13 Mr asoty, o riApomizyeThes

(3a  Kopudingom), 10-15Mr pyxomoro dochopy
(3a YupukoBum), 1620 mr odminHOoro kamiro Ha 100 T
IpyHTY (32 UHpHKOBUM).

KiiMaT 30HM OMipHO-KOHTHHEHTAIBHUH, UIS SIKOTO
XapakTepHe HECTIMKE 3BOJIOKCHHS, XOJIOIHA 3UMa
1 ’Kapke, a 4acTo nocynumse Jito. CepennpodararopiyHa
TeMIiepaTypa noBitps fopiHioe 7,7°C, a cyma onajiB —
508 mm. 3a BererariiHui mepioa cepenHs TeMIepaTrypa
noBiTpst ctaHoBUTH 19,1°C, a KimbKicTe atMochepHHX
omagie — 214,5 mm. IloromHi yMOBH BIIPOJOBX POKiB
JIOCITI/PKeHbp Oynmu  Jemio BiAMIHHAMHU BiJl CepeaHix
OaraTopiyHMX 3HAYEHb OCHOBHHUX METEOPOJIOTIYHUX
noka3HukiB. Tak, 3a Bereraniiauii mepiox 2022 p., cyma
omaaiB ckiata 216,4 MM, a cepemHs TeMmmeparypa
noBiTpst — 20,6°C, 1m0 nepeBuIye HOPMY, BiJIIOBITHO Ha
1,9vMm 1 1,5°C. Bropomomk BeretamiiiHOro mepioay
2023 p., onanis Bumnano Ha 63,2 MM OLIbIlIE CEPEIHBOIO
0araTopiyHOTO 3HAYEHHs, a CepeiHs TeMIeparypa
noBiTpsi nepeBumyBasa Hopmy Ha 1,5°C. Timpo-
TepMiYHUK KoedimieHT mopiBHIOBaB BignosigHo 0,85 Ta
1,09 3a cepennporo b6araropigaoro mokaszauka 0,91.

Pe3yabTaTn Ta iX 00roBopeHHs

3a pe3ysbTaTaMy IPOBEICHHUX JIOCIiIKEHb BUSBIICHO,
IO YPOXKAMHICTh HACIHHS COHSIIHHKY 3aJie)Kana siK Bif
PIBHS MIiHEPAJbHOI'O JKUBJICHHS, TaK 1 BiJ 010J0TTYHHX
ocoOmmBocTeld  ribpuaiB. Pesynpratm  mociigpkeHb
CBi4aTh, WO Yy pa3i yAoOpEeHHs COHSIIHUKY MiHEepalib-
HUMH Jo0OpuBamMu y 1031 N3P3Ks cmocrepiramm
30UIBIIEHHS ~ YPOXXAaWHOCTI ~ COHSIIHHUKY, IIOPiBHSHO
3 Bapiantom 0e3 noopus, Ha 0,29-0,37 1/ra (maén. 1).

VYpokaiiHiCTb TiIOpHIIB COHAMIHUKY 3aJIKHO Bil CHCTEMHU yYIOOpEHHS, T/Ta

T'i6puziB consmauky (dakrop A)

BapianTtu ynoopeHHs

(daxtop B) Kaper Stpusio Bupiit
2022 2023 cepeHe 2022 2023 cepenHe 2022 2023 cepenHe
Ni2P3Ks, 3,03 3,02 3,03 2,61 2,72 2,67 3,00 3,16 3,08
N;2P3:K3, + xapbamin 10 kr/ra 3,10 3,12 3,11 2,71 2,79 2,75 3,08 3,28 3,18
N;,P3:K3; + rymar kamniro 0,4 n/ra 3,07 3,05 3,06 2,64 2,74 2,69 3,06 3,20 3,13
Ni2Psy 2,79 2,89 2,84 2,46 2,64 2,55 2,80 2,99 2,90
NP5, + rymar kamito 0,4 1i/ra 2,87 2,99 2,93 2,50 2,73 2,62 2,88 3,08 2,98
Ni2Ps, + xap6amin 10 kr/ra 2,95 2,99 2,97 2,54 2,77 2,66 2,90 3,12 3,01
Be3 noOpuB (KOHTPOIB) 2,70 2,71 2,71 2,28 2,47 2,38 2,64 2,79 2,72

2022 p. HIPy 5 axtop A — 0,06 T/ra; dpakrop B — 0,09 1/ra; B3aemonis daxropis AB — 0,16 1/ra.
2023 p. HIP s daxtop A — 0,19 1/ra; daxrop B — 0,28 1/ra; B3aemoxis pakropi AB — 0,49 1/ra.
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3acTocyBaHHS I03aKOPEHEBOT'O MIJHKUBIICHHS POCIIUH
kapbamizom 10 kr/ra Ha QOHI MiHEpalbHUX JOOPHB
N32P3:K3, 1a0 3Mory migBUINUTH BPOKAHHICT T1OpHIIB
NOpIBHSAHO 3 monepenHiM Bapiantom Ha 0,08-0,10 T/ra.
[Mpupict ypoxaiiHOCTI HaciHHA a0 KoHTposto (0e3
noOpuB) nopiBHIOBaB, BiamosigHo 0,41, 0,38 1 0,47 1/ra.
IcToTHE MiABHICHHS BPOXKaWHOCTI CIIOCTEPITraiy TaKOX
Ha BapiaHTi i3 MMO3aKOPEHEBHM IIiPKUBJICHHSAM POCIIUH
rymatoM kamito (0,4 1/ra) Ha QoHI MiHEpaIHLHOTO
ymoopennst N3:P3Ks,, sike mepeBumryBaso KOHTPOIb Ha
0,32-0,42 1/ra. 3a BHECEHHS MiHEpPATBHOTO yIOOpEeHHS
no3010 Ni2Psy, a Takoxk 1M03akopeHeBOro IiKMBICHHS
pocauH KapOamimom (10 kr/ra) abo TymaroMm Kairo
(0,4 1/ra) wa ix (¢oHI, Big3HAYEHO 3MCHIICHHSI
ypOXXalHOCTI TiOpHIIB TOPIBHSAHO 3 MONEPEAHIMHU
Bapiantamu. OfHaK, BiIHOCHO KOHTpomo (6e3 1oOpuB)
ypoxaitHicTh riopuais 6yna Ginbmoro Ha 0,14-0,30 1/ra.

3a pokaMu JOCHTIHKEHb iICTOTHUX 3MiH IOJ0 BILTHBY
BapiaHTiB yJOOpeHHs Ha piBeHb HACIHHEBOI NMPOIYKTHB-
HOCTI TiOpUAIB COHAIIHUKY He Oyno BigzHaueHO. OqHAK
OUTBII CTIPUATINBI YMOBH BHPOIIYBaHHSA IS TiOpHIiB
Kaner, Spwumo, Bupiit cxmamucs y 2023 p. Cepenmus
BpOXKaiHiCTh X Yy JOChiii CTaHOBWIJIA, BiJIIOBIAHO
2,97 t/ra, 2,69 1t/ra, 3,09 t/ra, mo uHa 0,04-0,18 1/ra
Oinbie, HiX y 2022 p.

B Hammx mociipkeHHAX 100OpHBa Ta TiOpUAN TaKOX

3a OTpUMaHUMHU JaHUMH, BHECEHHS MiHEpaIbHUX JO0OPHB
no3amu  N3P3Kz, Ta NioPs; 3ymMoBWIIO 3MeHIEHHs
OJIIHHOCTI HAaCiHHSA, OPIBHSHO 3 BapiaHTOM 0e3 100puB,
y cepenuboMy B riopuay Kazer, Biamosigno Ha 0,6 1 0,3,
SApwuno —wa 0,9 1 0,5, Bupiii — Ha 0,6 1 0,3 % (abcomroT-
HUX) (maéa. 2). OgHak y pasi GpoaiapHOTO IMiIKUBICHHS
pociIMH KyJmBTYpH IIiJ 4ac Bereramii kapOamimom abo
CTEMYJIITOPOM TyMaT Kallifo Ha (OHI MiHEpaTbHHUX
JOOpHWB, CLIOCTEPITaiy 301IBIIEHHS BMICTY OJIii Y HACiHHI.
Tax, y riopuny Kager, BMicT onii Ha BHIe 3a3HaYCHHUX
BapiaHTaXx yIOOpeHHs TIiJBHIIHMBCA, TIOPIBHAHO i3
BUKOPHCTAHHSIM MiHEpAJILHUX JOOPUB y YHCTOMY BHII,
BignosizHo Ha 1,0 i 1,2 ta 0,7 % (abconroTHUX),
y riopuay Spumo —uHa 1,31 1,9 ta 0,6 1 0,9 % (abcomnrot-
HUX), y TiOpuay Bupiit — Ha 1,31 1,2 ta 0,91 1,2%
(abcooTHUX).

AHaJti3 pe3yabTaTiB 32 POKaMH TOCTIIKCHb CBIIYUTh
Mpo JesKy BiAMIHHICTE MK HHMH 3a BIUIHBOM
Ha ONIHHICTH HACIHHS COHAmHWKY. Tak, y 2022 p.,
cepenHii BMICT oii y HAciHHI O JOCIHIAY CTaHOBHUB
y riopuny Kamer - 484 %, Spumo — 48,3 %,
Bupiii — 50,0 %. Haiioinpme HakomwudyBanocst odii
B Haciuui riopuny Kapner, Spuno, Bupiit 3a mosa-
KOPEHEBOI'O Ti/HKUBIICHHS POCIHH KapOamigoMm Ha (oHi
MiHepanbHuX 100puB Ni2Ps,, BimnosinHo 49,0 %, 48,7 %,
50,9 %, mo wa 0,3-1,3 % Ouiplie HiK Ha BapiaHTI

BIUIMBAJH 1 Ha BMICT OJii B HACIHHI COHSIIHHKY. 6e3 mobpus (puc. 1).
51,0 50.7 O N32P32K32
50,2 50,
o 500 49,6 B N32P32K32 +
X 49,2 = :
= 48,9 49,0 488 ‘ kapbamig 10 kr/ra
T oL : 48,648,7
5 1997 48,3 64 am=8 0 N32P32K32 + rymar
@ 47, 8,0 kanito 0,4 nra
| 8 :
= 80 473 ON12P52
| =
o
6 Y B N12P52 + rymar
E kanito 0,4 n/ra
46,0
O N12P52+ kapbamia
10 kr/ra
45,04
Kapet Apurio Bupit W bes nobpvs
. (KOHTpOIBb)
riopmnam

Puc. 1. Brumie cuctemu ynoOpeHHs Ha BMICT oJ1il y HaCiHHI TiOpHAiB COHAITHUKY B ymMoBax 2022 p.

VY 2023 p., nmoroaHi yMoBU Oyiau OUIBII CHIPHUSATIN-
BUMU Ul HATPOMA/KCHHS OJIil B HACIHHI COHSIIHHUKY.
B cepexnnbomy 3a BapiaHTamMHu yHOOpeHHS OJIIHICTD
HaciHHA y riopuay Kamer cranosmna 53,4 %, SApwnno —
52,5 %, Bumpiit — 50,7 %. B nmanomy poui HaiOiIbII
MO3UTUBHUI BIUIMB Ha ONIHHICTH HACIHHS 3a0e3MeYnIio
MM03aKOPEHEBE MiHDKUBIICHHS POCIMH I'yMaTOM Kalilo Ha
¢oni mirepamsHIX M00puB N3,P3:K30. 3a Takoi cucremn
yHoOpeHHsT BMICT OJlii B HAciHHI TiOpHIIB COHSIIHUKY
nopiBHIOBaB, BiamoBimHo 54,7 %, 54,3 %, 51,1 %,
a0o 1epeBuIIyBaB KOHTPOJIb (03 100pUB), BIIIOBIIHO Ha
1,5,2,010,6 % (abcomoTHux) (puc. 2).

Takox ciii BiAMITHTH BIUIMB IIOTOJHUX YMOB
Ha pEakKI[ii KOXHOTro TiOpuaa IM0oJ0 HAKOMWYCHHS
onii B HaciHHI. Sk yxe 3a3Havanocsi HalOLIbIINIT BMICT
omii B HaciHHI TiOpuniB gopmysascs B ymoBax 2023 p.
[TopiBHAHO 3 TOMEpeaHIM POKOM DI3HHII 32 BMICTOM
omi B HaciHHi TiOpumie Kagmer, Spmmo, Bupiit
cranoBmia, BigmosigHo 5,0, 4,2, 0,7 %. Buxogsuu 3
BOTO MOXXHAa KOHCTAaTyBaTH, IO OUIBII BHPaKEHOIO
Oyma peakmis TiOpumie Kager, Spumo Ha 3MiHy
norogHux ymoB. Opnak riOpup Bupiii Oy Oinbliun
TUIACTUYHHM 1 MEHIIIE pearyBaB Ha YMOBH BHPOIyBaHHS
TOTO YH IHIIOTO POKIB.
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O N32P32K32

55,0
54,0-
°\° 528
.= 53,0
I
==
O 52,0
@
I
> 51,01
IS
C 50,0
[
R
S 49,04
m
48,01
47,0
Kaget Apwuro
riopunau

52,3

B N32P32K32 +
kapbamig 10 kr/ra

O N32P32K32 + rymaTt
kanito 0,4 n/ra

ON12P52

511 513500

50,5

B N12P52 + rymaTt
kanito 0,4 n/ra

O N12P52+ kapbamig
10 kr/ra

Bupit B Bes nobpus

(koHTpOIb)

Puc. 2. BruB cucteMu ynoOpeHHs Ha BMICT oJ1ii y HaciHHI riOpuaiB COHSIHMUKY B ymoBax 2023 p.

Iopsin 3 BMicTOM Oii B HACiHHI Ba)XJIUBE MICIIC
3aliMa€ TOKa3HUK 300py omii 3 OIWHWIN IUTOII.
B cepemapoMy 3a ABa pOKM HAWBHUINI ITOKa3HUKHU
300py ouii Oyny Ha KpaIux 3a yposKaifHICTIO BapiaHTax —
1401 xr/ra, 1229 xr/ra 1 1422 xr/ra  BiANOBIZHO
Io Tibpunis (maon. 2).

Taéauus 2

3a paxyHOK OCHOBHOTO BHECCHHS MiHEpAIbHUX
mobpuB  mo3oto  N3nP3Ksz Ta  mosakopeneBoro
MiPKUBIIEHHST POCIIMH MIiKpOJoOpUBaMH Tel TOKa3HUK
BIIAOCS 30UTBIIUTH, TIOPIBHAHO 10 KOHTpoJo (0e3
nobpus), y riopuny Kamer wa 190, Apmmo — 174,
Bupiii — 223 kr/ra.

306ip oumii 3 OMMHMII TUTOIII TIOPUAIB COHSIITHAUKY 3aJI€KHO Big cucreMu ynoopeHss (cepenne 2022-2023 pp.)

Kagmer Spuno Bupiit
BapianTtu ynoopeHHs % s 2 E - 5 E’ E = 2 %f - 5 g £ = 2 E - 5 g
g = .§§° g; g = .§§° g; g = .§§° g;
2 a = ) & a = ) 2 a > )
> > >
N3:P3K3, 3,03 50,2 1339 2,67 49,5 1163 3,08 49,5 1342
N32P3:K3; + kapbamin 10 kr/ra 3,11 51,2 1401 2,75 50,8 1229 3,18 50,8 1422
N32P3:Ks, + rymar kariro 0,4 n/ra 3,06 51,4 1384 2,69 51,4 1217 3,13 50,7 1396
Ni2Psy 2,84 50,5 1262 2,55 49,9 1120 2,90 49,8 1271
Ni2Ps; + rymar kamito 0,4 n/ra 2,93 51,2 1320 2,62 50,5 1164 2,98 50,7 1330
Ni2Ps; + kap6amin 10 kr/ra 2,97 51,2 1338 2,66 50,8 1189 3,01 51,0 1351
Be3 no6puB (KOHTPOIB) 2,71 50,8 1211 2,38 50,4 1056 2,72 50,1 1199

Takum 4uHOM, onep)KaHi pPe3yJabTAaTH JOCIIKCHb
cBi4aTh TPO e(PEeKTHBHICTh MOEIHAHHS OCHOBHOTO
BHECEHHS MiHEPAIbHUX JOOpPHB Ta I103aKOPEHEBOTO
MiJDKUBJICHHS TOCIBIB, 3a BIUIMBOM Ha peaji3alliio
MPOJXYKTUBHOTO MOTEHIIaNy TiOpHIIB COHSMIHMKY. Tax,
cepen BapiaHTIB 3aCTOCYBaHHS JTOOPUB Yy YHCTOMY BHI,
mepeBara 3a BHeceHHS 200 kr/ra HiTpoamMo(oCKH,
mopiBHSAHO i3 BukopuctamHsaMm 100 xr/ra amodocy.
Pisamiis B ypoxaifHOCTI HaciHHA y  TiOpumiB
Kaner, Spuno, Bupiii cranoBmia,Biqnosigao 0,19; 0,12;
0,18 t/ra a60 6,7; 4,7; 6,2 %. Cnia BiA3HAYUTH, 1110 BHILE
3a3Ha4YeHi BapiaHTH yNOOpEHHS MalH 3BOPOTHIH BIUIHB
HA OJIHAHICTh HACIHHA COHAIIHUKY. Burine 3HaveHHs
[LOTO TIOKAa3HHWKA 3a BHUpOINyBaHHs riopuais Kaner,
Spuno, Bupiit Ha goni BHecenHst N2Ps,. I1lo crocyerbes
IJDKUBJICHHS TIOCIBIB  TO pe3yJbTaTH JIOCHIHKEHb
CBiIYaTh PO OIIBLI BUPAXKESHUH BIUIMB, HA YPOXKAHHICTD

HaciHHA TiOpuaiB, BukopuctaHHs 10 kr/ra kapOaminy.
BwmicT xupy B HaciHHI IiOpHIIB COHSIIHUKY HE 3a3HABaB
ICTOTHUX 3MIH SIK 3a I103aKOPEHEBOTO IiJKUBJICHHS
kap6aminom (10 kr/ra), Tak i rymatom kaiito (0,4 si/ra),
TOOTO MOYKHA BBa)KaTH PiBHOLIHHUM BIUIUB IUX PEUYOBHUH
Ha SIKICHI TOKa3HUKH HACIHHS KYJIBTYpH.

Pesymbratt  mOCHIIKEHB, SKi OAEPKAHO PSIOM
HAYKOBI[IB, MIiATBEPKYIOTh BHCOKY €(EKTHBHICTh
MiHEepaIbHOTO XKUBJICHHS B YIIPABIiHHI MPOAYKTUBHICTIO
1 sKicTIO Bpoxaro coHAmHHUKY. Tak, B. B. ['amatoHOBa,
B.C. Kynpina [22], BBaxaroTh, IO TPOBEACHHS
MO3aKOPCHEBOTO  M/DKUBIICHHS  TOCIBIB  MIKpo-
€JIEMEHTaMH, 32 OCHOBHMMH (a3aMu INepiofy BereTarii,
3a0e3mevye  iCTOTHE  MIJBHUINCHHS  BPOXKaHOCTI,
ocobOmmBO Ha OigHMX rpyHTax. Kpamie, xoiam Makpo- i
MIKpOEJIEMEHTH OJHOYAaCHO HaJIXOJsTh Y DPOCIHHHU,
OCKIJIbKM MIKPOEJIEMEHTH IiJBUIIYIOTh 3aCBOIOBAHICTh
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OCHOBHUX €JIEMEHTIB XUBJIEHHS. B IHIUX nocaigax BUIIE

3a3HAUYEHMX HAyKOBIIB, Yy pa3l I03aKOPEHEBOTO
IDKUBJIEHHS ToCiBiB y ¢asu yrBopeHHs 3—4 mnapu
JUCTKIB 1 (GOpMyBaHHS  KOIIMKIB, CIIOCTEpiraim

30UIBIICHHST YPOXKAHHOCTI COHSIIHUKY Y CEPEeIHBOMY
Bix 8,3 1m0 39,3 %, mopiBHAHO i3 KOHTpoJeM. Big3sHadeHo,
OI0 ONTUMI3aIlil MiHEpaNbHOTO JKHUBJICHHS POCIHH
CIpWsIa He JIHMIIe 3pPOCTaHHIO Yypo)kaWHOCTI, ame #
MiABUIECHHIO BMICTY JKHPY B HAaCiHHI COHSIIHHKY
Ta 30UIBIIEHHIO 300py 0il 3 oxuHMLi wromti Ha 20—40 %
BiTHOCHO KOHTPOJIO [5].

JocinimkeHHsImMu NPOBEJICHUMH B yMOBax
HEJIOCTaTHHOTO 3BOJIOYKCHHS BUSIBJICHO, 110
BUKOPHCTaHHS J00pUB Ta OiompemnapariB y TEXHOJOTIT
BUPOIIYBaHHS  COHSIIHHMKY  CIPHSE  IiABHIICHHIO
BpoOXaiHOCTI Ta 30inbmieHH0 Macu 1000 Hacinux [23].

VY npocninax C. B. Kokosixina, B. B. Hectepuyka,
IO. M. Hocenka [24], BCTaHOBJICHO, IO ITiJKHUBJICHHS
MOCIBiB  COHANTHHKY  KOMIDICKCHHMH  J0OpHBaMu,
30KpeMa TnpenapatoM Maiictep, 3a0e3meunso IiiBH-
meHHs ypoxaitHocTi Ha 10—-19 % Ta mokpameHHs sSKoCTi
Haciaasa. Cepen (akTopiB, IO JOCTIHKYBAIH, HAHOLIBII
BarOMHUMH 3a BIUTUBOM Ha ()OpMYyBaHHS BpPOXKaHOCTI
HaciHHs Oynu OioJioriuHi OCOOJNMBOCTI TIOpPHIIB Ta
noOpuBa, gacTka skux nepesumryBaia 30 %, a B oxpemi
poxu gocsirana 3540 %.

3a pe3yibpTaTaMH JOCITIKEHb OJIEPKAHUX B YMOBaX
3axigHoro JlicocTemy BiI3HAUEHO 1HAMBITyaTbHIIA BIUIUB
MIiKpo/I0OpUB Ha POCIMHM PI3HUX OIOTHIIIB COHSIIHHKY.
BcraHoBieHO, 10  MMKHUBICHHA  MiKpOJOOPHBOM
Exonnct MoHo Oop BHsABWIOCH OiLTbII e(EeKTHBHUM
Ha T0CiBax TiOpHUIiB cepeHbOPAaHHBOI IPYIH, a TiOpHIH
CepeHbOCTUIIION ~ TPYNHM  Kpalle pearyBaid  Ha
3aCTOCYBaHHS npenapary  Peakom-xenar 6op.
Ix 3acTocyBanHs 3a6€3MeUnIIO0 MiABUIIEHHS YPOKAHHOCTI
HaciHHS KynsTypu Ha 11,1-26,4 % [25].

BucHoBkn

3a  pe3ynmpTaTaMd  IIOJIBOBOTO  EKCIIEPUMEHTY
BHSIBJICHO TIO3UTHBHY PEAKIiio TiOpHUIiB COHAIIHUKY Ha
Pi3HI piBHI MiHEPATLHOTO HMBJICHHS TOCIBiB. BcTaHOoB-
JIeHo, o y cepexHboMy 3a 2022-2023 pp., HaWBHIILY
BpOXKaiHICTh HACIHHA (OPMYBaNM TiOpUIM COHSILIHUKY
pI3HMX TpYI CTUIVIOCTI Ha (HOHI BHECEHHS y SKOCTI
ocHOBHOTO ynooOpenHs 200 kr/ra HiTpoamodocku Ta
MMO3aKOPCHEBOTO  Mi/DKUBJICHHSA MOCIBIB  KapOamigom
(10 xr/ra) y ¢azy 5-6 map muctkiB (Kager — 3,11 1/ra,
Spuno — 2,75 1/ra, Bupiii — 3,18 1/ra). Lleit Bapiant
ymnoOpeHHsT 3a0e3leynB 1 MaKCHMalbHHUHA 30ip omii 3
rektapa. Brecerns 100 kr/ra amoocy BUSBHIOCS MEHII
e(eKTUBHIM 32 BIUIMBOM Ha YPOXXaWHICTh KyJIbTypH,
OJTHAK OTO BUKOPUCTAHHS CITPHSIIO MiIBUIICHHIO BMICTY
KUPY B SAP1 HACIHHA TiOPUIIB COHAIIHUKY.

Ilepcnexmueu nodanvuioi pobomu 8 yboMy HANPAMI.
[lepcriekTHBHM TOAANBIINX JIOCTIDKEHb MOJATAIOTH Y
BUBYEHHI OUIbII IIMPOKO CHEKTPY BapiaHTIB OCHOBHOTO
yoOpeHHs, npenapariB JUISt M03aKOPEHEBOTO
MI/DKUBJICHHS Ta 1X BIUIMB HA BPOXKaHHICTH, BMICT Ol
Yy HaciHHI, €KOHOMIYHY C(EKTHBHICTh BHUPOII[yBaHHS
Cy4YacHHX TiOpHIIiB COHSIIHUKY.

Konduikr inTepeciB
ABTOpH CTBEP/KYIOTH PO BiACYTHICTH KOH(IIKTY
iHTEepeciB 1100 iXHBOTO BHKJIALy Ta pe3yibTaTiB

JIOCIIIKEHD.
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Modern scientific and practical views on the concept of binary crops are systematized. It is stated that with the

sergii.pospielov@pdau.edu.ua friendly and organic agricultural products, binary crops can become an important technological chain for the

transition from intensive to organic forms of management. Despite the diversity of crops and agroclimatic conditions,

Poltava State Agrarian two main components remain traditional: legumes and cereals, due to the peculiarities of their root systems and
University, chemical composition. For Ukraine, a classic example is vetch-oat mixture, which is an unsurpassed example of
Skovoroda St., 1/3, binary crops. The selection of crops for binary cultivation depends on the physiological and biochemical properties
Poltava, 36000, of individual species, soil conditions, peculiarities of ontogeny, the direction of use, etc. Over the past decades,
Ukraine attention has increased significantly to the cultivation of cereal grains, corn, sunflower in a mixture with soybeans,

clover, alfalfa, sainfoin, lupine and other legumes. Under conditions of sufficient moisture, it is effective to add up
to five to seven components to the mixture. There is experience in using "cocktails" that include up to 40 plant
species. In terms of use, binary crops are created for fodder production (corn + soybeans, vetch + oats), for
commercial production (sunflower + vetch, corn + fodder beans), as cover crops for perennial grasses (alfalfa +
barley, alfalfa + corn), for green manure (vetch + oats), and honey agrocenoses (phacelia + pear). The cultivation of
annual legumes, which provide shade from direct solar radiation, protection from erosion processes, and are a source
of biological nitrogen between rows of tall crops (sunflower, corn), not only increases yields but also improves soil
properties and expands agroecological areas. It has been proven that the use of moisture from different horizons by
the root system of binary components increases the efficiency of plant transpiration. Similar patterns are observed
in the use of nutrients and solar energy. Binary agrocenoses contribute to the accumulation of organic biomass and
biogenic elements in the soil, activation of microbiological processes, and overall stabilization of agroecosystems.
Keywords: binary crops, soil science, organic farming, agroecosystems.

binapHi nociBu sik ejieMeHT cTadliizamii arpoekocucreMu

C. B. INocnenos | B. M. Camopogos | B. B. Oninko | O. I1. Kanarxik

TlonraBcbkuii nepxaBHUI
CucTemMaTH30BaHi CydyacHI HayKOBI Ta MPaKTUYHI OIS Ha KOHIIENLI0 OiHapHuX nociBiB. KoHcTaToBaHO, 1110

arpapHUil YHIBEPCHTET,

. Tornrasa, i3 PO3BUTKOM arpoTEXHOJIOTiH Ta (GOpPMyBaHHSAM TPEHAY Ha BUPOOHMIITBA EKOJIOTIYHO Oe3ledHoi Ta OpraHiyHOL

Ykpaina CLIBCHKOTOCTIONAPCHKOI IPOIYKIii, OiHAPHI TOCIBH MOXKYTh CTAaTH BasKJIMBUM TEXHOJIOTTYHUM JAHIIIOTOM IIEPEXOLY
BiJ IHTEHCHBHHX JO OpraHidyHHX (opM rocmojgaproBaHHi. HesBaxkaioun Ha PI3HOMAHITHICTH KyIbTYp Ta
arpoOKJIIMaTHYHAX YMOB, TPAJWLIHHMMHU 3aJMIIAIOTHCS JBAa OCHOBHHMX KOMIIOHCHTH: 600OBHii Ta 371aKOBH, 110
MOSICHIOETBCS. OCOOIMBOCTSIMU X KOPEHEBOI CHCTEMH Ta XiMiuHOTro ckiamy. Jlmst YkpaiHu KiacHYHMII MPUKIIAm:
BHUKO — BIiBCSHA CyMIILIKa, sIKa € HENEpeBEpIICHUM 3pa3KoM OiHapHuX mociBiB. Ilindip KymeTyp Iuis GiHapHOTO
BHUPOLIYBaHHS 3aJeXuUTh Bif (i3i0n0ro-0i0XiMIiYHUX BIIACTHBOCTEH OKPEMHX BHIB, IPYHTOBUX YMOB,
0COOIMBOCTEH MPOXOKEHHS OHTOTCHE3Y, HAIPSIMY BUKOPHCTAHHS TOLIO. [IpOTArOM OCTaHHIX JECSATHIITH 3HAYHO
IIiIBULIMIIACS yBara J0 BHUPOILYBAHHS 3/IaKOBHX 3E€PHOBHX KYJIBTYP, KyKYPY/A3H, COHSIIHHKA y CyMIIli 3 COEIO,
KOHIOIIMHOI, JIFOLIEPHOI0, ECHapIIeTOM, JIFIMHOM Ta iHIIMMH 0000BHMH. B yMOBax HOCTaTHBOTO 3BOJIOMKEHHS
e(eKTUBHO BBOJUTH y CYMIII IO IT’SITH — CEMH KOMIIOHEHTIB. € J0CBiJ] BAKOPUCTAHHS «KOKTEHIIIBY», KY/IH BXOIUIN
1o 40 BuaiB pociuH. BupomryBaHHS 0JHOPIYHMX O0OOBUX POCIHH, SIKI CTBOPIOIOTH Y MIKPSIIIAX BHCOKOPOCIIHX
KyJIbTYp (COHSILIHMK, KYKypy/3a) 3aTiHOK BiJl IPSAMOI COHSIUHOI pajianii, 3aXUCT BiJl €pO3iiHUX MPOLECIB, a TAKOXK
€ IDKepesIoM 010JIOT1YHOTO a30Ty, HE TINBKHU 30UIBIIYE YPOXKAHHICTD, 1 MOJIIIIYE BIACTUBOCTI IPYHTY, PO3LIMPIOE
arpoekosoriyni apeanu. J{oBeIeHO, 110 BUKOPHUCTaHHsS BOJIOTM i3 DI3HUX TOPU30HTIB KOPEHEBOIO CHCTEMOIO
OiHAPHMX KOMIIOHEHTIB MiJBHILye e(EeKTHBHICTb TpaHCHipamii pOCIMH. AHAJIOTIUHI 3aKOHOMIpPHOCTI
MIPOCTEXYIOTbCS 1 NPH BUKOPHCTAHHI IOXKMBHHUX PEUOBHH, COHSIYHOI eHepril. BiHapHi arpoueHo3u CrpusioTh
HAKOIMYECHHIO OpTaHiuyHOi OioMacH Ta OIOTEHHHMX €JIEMEHTIB y IPyHTI, aKTHBi3alii MiKpoOioJOridHHX IPOIECiB,
3arajgbHOI cTablTi3alil arpoeKocucTeM.

Kuarouosi c1oBa: 6iHapHi OCIBH, IPYHTO3HABCTBO, OPraHiuyHe 3eMIEPOOCTBO, arpOCKOCUCTEMH.

Bioaiorpagiunuii onuc nas nuryBanus: Ilocnenog C. B., Camopooog B. M., Ouninko B. B., Kanawmnix O. I1. BiHapHi OCIBY SIK €l1eMEHT cTalimizamii
arpoexocucteMu. Scientific Progress & Innovations. 2024. Ne 27 (3). C. 12-18.
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JlroncTBO 1IEe 3 AaBHIX YaciB BUKOPUCTOBYE OiHapHi
MOCIBH PI3HHUX CLIBCHKOTOCIIONAPCHKUX KybTyp. I1po e
CBiYaTh apXeoJOTiYHI PO3KOIKH, IPOBEAEHI Ha Pi3HUX
TEpUTOPIAX 1 y pi3HI yacH. BBakaerbcs, mo 3MimaHi
MOCIBY MEPIIMMHU ToYany BupolnysaTu [uuis ta Kurai,
M3HIIIE BOHU CTajM 3aCTOCOBYBATHUCS B aHTHYHOMY
Pumi, Bizanrii, cepeapoBiuHii €Bpori Ta cI0B’ THCEKIX
ropoumiax. 3MilIaHi TOCIBH HaOyIM HaWOUIBIIOTO
MIOIIMPEHHS B TakWX Kpainax, sk bomrapis, [ompma,
UYexis, CnoBayumHa, IOrocmaBis, ame MPOBITHOIO
KkpaiHoto € Himeuunna, nme Big ix BHUPOOHHYOTO
BIIPOBAKEHHS OJIEpKYIOTh Maibke 70 % 3araabHOTO
BUpOOHHLITBA KOpMIB [ 18, 43-45].

B VYkpaini B nepuiii monoBuHi XX CT. 13 pO3BUTKOM
TBApUHHUITBA HAJICKHUM YHHOM  JIOCHIDKYBAJIHCS
3MimIadi nocisu Ha ITIOTHAHCHKIM MOCHIAHIA cTaHLil B
yMOBaxX JCPHOBO-MIA30JHCTUX IPYHTIB, Jge Oyio
BCTaHOBJICHO JOIIBGHICTh BHUPOIIYBAaHHS  IIIICHHUII
03UMOI 13 )KUTOM 03UMIM; B YKpaiHChkoMy (imiami BH/II
kopmiB  im. B. P. Bimesimca (amHi — IlonraBchka
Jlep>)KaBHa  CLIBCHKOTOCIIONAPChKa JIOCTIJHA — CTAHILsS
iMmeni M. I. Basunosa IC i AIIB YAAH) me B 30—
50-X pp. MHHYJOTO CTOJITTS PO3POOISUTHUCS HAYKOBi 1
BHpOOHMYI 3acanu 3MimaHux (OiHApHUX) 1 CYMDKHHX
MIOCIBiB TSI KOPMOBHUPOOHHUIITBA B YMOBaX YOPHO3EMHHX
i cipux JicoBHX IpyHTiB. BcTaHoBIEeHO, 110 J1Ba 6000BUX
KOMITOHEHTH (JIIOIIepHa + ecrapleT, JroluepHa + KOHIo-
IIMHA, KOHIOMIMHA + ecraplieT) Ta OaraTopidyHWil 37ak
(kocTpust  dydHa) OynaM — HaHNPOAYKTHBHIIIUMH
CyMIIIIKaMH¥ 0 ypokaiHocTi ciHa [17, 32].

binapHi mOCiBM OCTaHHIM 4YacoM BCe IIHpIIE
BUKOPHCTOBYIOTBCSI B CUIBCBKOMY T'OCIIOAPCTBI, IO
HaJla€ MOJKJIMBICTD 32 ONTHMAJIBHOTO Mi0OpY KOMIIO-
HEHTIB OJIEp)KyBaTH IOJABIHHMH ypoxKail KyJabTyp Ta
[ocTa4yaTH  TBAPUHHHUITBY  PI3HOMAHITHI  KOpMH,
BOJIHOYAC Bce OipIIe 3BEpTalOTh yBary Ha Te, 0 BOHH
MMO3UTHBHO BIUIMBAIOTH HAa POIIOYICTH IPYHTY 1 OamaHc
MTOKUBHUX pedoBuH [28, 40].

CyuacHi HayKOBi TOCIiIXKeHHS BHSBHIIH, 110 OiHApHI
MOCIBH MOXXYTh OYTH YCHIIIHO 3aCTOCOBaHI HE JIHIIE Y
KOPMOBUPOOHHIITBI, aje i y pPOCIMHHUIITBI, OPraHiYHOMY
3eMJIepoOCTBi, reoboTaHill, (i3ioaorii POCIHUH, MIKPO-
6iosorii Ta anenomnarii. B Ykpaini € npukiazau BnpoBa-
JOKCHHST 0araTOBUIOBUX arpoIeHO31B — «KOKTEHIIIBY, 10
HApaxOBYIOTh B CBOEMY CKJIa[li BiJ] TPHOX JI0 COPOKA BUJIIB
pocnuH. BeraHOBIEHO, IO NMpH OBOMY IPYHT Kpalne
3aTiHEHUH 1 YKPUTHH, HE TEeperpiBacThecs, M0 CTBOPIOE
CIPUATINBI YMOBH IS JKHUTTEISUIBHOCTI TIPYHTOBOI
0i0TH, 3MEHIICHHS (Pi3UYHOTO BHIIAPOBYBAHHS BOJIOTH,
BHACIIIOK TIOKPAITYIOTECS BIACTHBOCTI IPYyHTY [3, 29, 30].
OCKIUTBKY TaKi JOCIIKEHHS € aKTyaJIbHIMHU TO BUHHUKAE
morpeba B aHaMi3l TEXHOJOTIYHHX Ta EKOJIOTIYHHUX
nepeBar OiHapHHX MMOCIBiB came SIK eJIeMeHTY cTabimizalii
arpoeKOCUCTEMHU.

ITin6ip komnoHenTiB. Bubip Toro un iHImOro BUIY
KOMIIOHEHTY OiHapHHUX IIOCIBIB 3HAYHOIO  MipoOI0
3YMOBJICHHH BHPOOHMYOI0 TOTpeOoro, KiIiMaToM i
pomrouicTio TpyHTiB. Ilpu 1bOMYy BapTO BpaxoBYBaTH
GioximiuHi 1 (i3ioNOriyHi 0COONMBOCTI KOMIIOHEHTIB,
0coONMMBOCTI B3a€EMOJIl POCIMH Yy CyMilli, AWHAMIKY
pocTy i po3BUTKY [41].

OCHOBHUMH KOMIIOHEHTaMu Juisi OiHApHUX IIOCIBIB
€ 0000Bi KymbTypu. 30allaHCOBaHE CITiBBiIHOIICHHS

KapOOHY 10 a30Ty CHpHsI€E IMIBHAKOMY pPO3KJIaIaHHIO
POCIIMHHUX PEIITOK MIKpOOpraHi3Mamu, 30aradye IpyHT
0lOreHHMMH eJeMEHTaMH, OCOOJIMBO — JOCTYIMHUMH
dbopMamu a30Ty. 3a BereTaliiiHMi Tepiof 3aBASKH iX
cruM0i03y 3 OyJILOOYKOBUMH OAaKTEpisIMHU B TPYHTI MOXe
HakomngyBaTucs 10 250 kr/ra 0GioJoriyHOTO a30TYy.
3anumardy BeNUKY KUTBKICTh MOKHUBHHUX 3aJUIIKIB Ta
BiIMEPIHNX KOPEHIB, Ii KyIbTYPH € MOTY>KHUM KEPETIOM
TTO’KUBHUX PEYOBHH OPTaHITHOTO TOXOKEeHHS |3, 16].

Jpyruii TpaauniiHmi KOMIIOHEHT OiHAPHUX TTOCIBIB —
37IaKOBi KyJIbTypH. Brcoke criBBigHOIIEHHS KapOOHY 10
a30Ty Ja€ MOXIIMBICTH DPO3MIAJATH I KYJIBTYPH SK
ronoBHui dakrop akymyisnii «C» B IPyHTI, IO Mae
BEJIMKE 3HAYEHHS NPU  BiJHOBICHHI TEXHOTCHHO
3a0pyJHEHHX I'PYHTIB, cTabli3alil r'yMycy B OpraHiuHHX
arporexHoJjorisx [8, 28, 30].

JlocnmipKeHHSIMM ~ BCTQHOBJICHO, 110 BHPOILYBaTH
0araTOKOMITOHEHTHI CyMilli HaWOLIBII JOUITBHO B
YMOBaX 33JI0BUIFHOTO 3BOJIOKEHHS. BUCOKONIpOAyKTHBHI
MPOCTi cyMimi — 2—3 KOMIOHEHTa, a MPU JOCTATHEOMY
3BOJIOKEGHHI X KUIBKICTP MOXe OyTH JoBeleHa
0 5—7 KOMIOHEHTIB. 3a JOCHIUKCHHAMH [HCTHTYTY
3emuepodbctBa  YAAH B yMmoBax  JOCTaTHBOTO
3BOJIOKEHHSI 32 MPOAYKTHBHICTIO IE€PEBaKald MEHII
KOMIIOHEHTHI Yy MTOPIBHSAHHI 3 YOTHPHOX-KOMIOHEHTHUMHU
cyminramu [34].

TexHOOTIYHO Ba)KIMBHUM aCIEKTOM € MiI0ip KOMIIO-
HEHTIB, ke He0OXiTHO BPaxOBYBATH B3a€MO/IIF0 KOMIIO-
HEHTIB B CyMilli. AJICTONATHYHUMHU JOCIIKCHHIMU
BCTaHOBJICHO, L0 KOPEHEBI CHCTEMHU pI3HHX KYJIBTYp
BUAIISIOTH BEJHMKY KiJIBKICTh PI3HHUX CIOJIYK, SIKI MOKYTh
HETaTHBHO, IO3WTHUBHO YM HEWTPAIbHO BIUIMBATH Ha
oTtouyroui iX pocinuHu. Tak, mpu ciBOI KyKypyma3u 3
TrOpPOXOM, YMHOIO, BHMKOIO O3MMOIO 1 SIpOI0  pi3KO
MIOTIPIIYIOTh PICT KYKYypyA3H, a 3 000amu, OypKyHOM,
CO€10, JTIOTIMHOM O1TMM BOHA JA00pE PO3BUBAETHCS, & OT
OBeC 1 SUMiHB HaBIAKH J0OpE POCTYTH 3 TOPOXOM,
YHHOIO, BUKOIO SIpOI0 1 o3umoro [41, 42].

HecymicHicTh KyIbTYyp MOXKHA CIIOCTEPIraTH HaBiTh y
a3y mpopocTkiB. Y mocmimax yKpaiHCBKHX BYCHHX
BiJI3HAYEHO, II0 JOBXHHA MPOPOCTKIB KYKYPYA3H IpH
i BHpOIIYBaHHI 3 TOPOXOM, BHKOI SPOIO i O3UMOIO
OyJia 3HaYHO MEHIIOI0 HIX IPU MPOPOILYBaHHI HACIHHS
okpemo. IloniOHe crocrepirajgocst mpu MPOPOILYBaHHI
HAaciHHA TOpOXY, BHKM 13 CYJAaHCBKOIO TpPaBoIo,
a OT TYMIHB 1 OBEC CXOMIIH OJHAKOBO SIK 3 0000BHMH, TaK
1 0e3 Hux [28, 41].

3 orAmy Ha BUIEBKa3aHe, BAXKIIMBUM € BUBUCHHS Ta
miabip KymeTyp, ski Oymm O cymicHI MiX CO0Of0,
MPUTHIYYBAalld TATOTEHHY Mikpodiaopy Ta Oyp’sHH,
MTOKpAIIyBAIA POMIOYICT Ta CTaH IPYHTIB, GopMmyBaimn
BHCOKY ypoOKaiiHicTh (piromacu. Po3risiHeMo HaiOiibIin
NOLIMpPEeH] BUAK OiHApHUX MOCIBIB (madauys 1).

Buxa + osec. Knacnune moenHaHHS BHKH 1 BiBca
HIMPOKO 3aCTOCOBYEThCS B TI'OCIOAAPCTBAX 1 € JIOCUTH
e(peKTUBHMM 3acO00M TIOJNIMIIEHHS CTaHy TIPYHTIB
Ta 30aJaHCOBaHUM KOPMOM 32 HEePETPaBHUM MPOTETHOM.
KopeHeni 3aumiku i 610JI0TIYHAN @30T 3HAYHO ITiABHIILY-
I0Th POJIIOYICTh IPYHTY, HOTO (Pi3MKO-XIMIUHI TOKa3HUKH,
CIpUSIIOTh HAKONMUYEHHIO BOJIOTH, a Takox wne 250-
300 1/ra BUCOKOsKiCHOT 3enmenoi Mmacu s BPX [25, 42].

€ TNO3WTHBHMH JOCHII BIPOBAUKEHHA OiHApHUX
TIOCIBIB JIFOTIHY 3 BiBCOM, JIFOTIMHY 3 sSiAMeHeM. Ecmaprer
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BUKOJIMCTHH Ta JIIOIEPHA Pa3oM i3 CTOKOJIOCOM MalOTh
3HAUEHHs JUIsI BUPOOHHMIITBA BHUCOKOSIKICHUX KOPMIB Ta
NEpPCIIEKTUBH BHUKOPUCTAHHS B OpraHIYHOMY 3eMile-
pobctBi Juis crabinizanii poatodocTti rpyHTy [31, 34, 42].

Tabmuus 1
Haii0inpm nommperi Buan 6iHapHUX TOCIBiB

ST CroTy4eHHs KyJIbT Jxepeno
BUKOPUCTaHHS v YARTYP P
Kykypynsa + cost
Buxa sipa + oBec
JIronun + oBec
. -
Kywypys - xopwont oo 1516:21
Kopmo- T o 22,25,26,
BUPOOHULTBO YKYPYA 31, 33, 34,
Kykypynsa + OypkyH 39, 42]
Kykypymsa + mykpoBe copro ’
JlrouepHa + crokonoc
Ecnapuer + crokonoc
Tpumns (tudon, penpka) + oBec
COHSIIIHVK + BUKA sIpa
4
Mo COHSIIHUK mouepHa [4,5,9,
e CoHSIIHAUK + ecriapueT TITAHu 20]
Hp Kykypynsa + kopMoBi 606u
IMmenuns o3uMa + JonepHa
JlrouepHa + suminb
. . [30, 31,
IloxpuBHi mocisu JlronepHa + Kykypyaza
34, 42]
Jlroniepna + ropox
. Kyxypynsa + cost
I Buxka sipa + oBec [l
MenonocHe . [30, 31,
+
BUKOPHCTaHHS Ipeara + daueria 41]

bobosi + conswnux. HabyBaroTh po3MOBCIOIKEHHS 1
CYMICHI TIOCIBM BHKH Ta COHSIIHHKA 332 OJHOYACHOI iX
ciBOu. Cxou BHUKM 3’SIBISIFOTHCS PaHilIe 1 IO TIOSBH
CIM’SITONTPHUX JINCTKIB COHSIIHUKA ITOKPHBAIOTH IPYHT,
THM CaMHM CHpHUSIOTh 30epekeHHI0 Bojoru. | xoda
BUCOTa CTeOJla COHSIIHMKA 3MEHIIYEThCS, ajie IUIoIIa
JIMCTOBOI MOBEPXHI 30UIbIIYEThCs. Bee 11e cipusie minsu-
LIEHHIO Horo ypoxaiHocTi Ha 20 % i Oinbiue [4, 5].

3aKOpIOHHI BYCHI PEKOMEHAYIOTh HACIHHS 0000BUX
KYJIBTYP BUCIBaTH Y MDXKPS/I/ISl BET€TYIOUOTO COHSIIIHUKA
y ¢a3y 2 map JUCTKIB, IO 3MEHIIYE KOHKYPCHIIO 3a
CBITJIO /71 TOBapHOI NMPOAYKIIii Ta HaJjae HOMY IepeBaru
B PO3BHUTKY. BOHU 3a3Ha4aroTh, M0 iX ciBOa OJHOYACHO 3
COHAMIHUKOM 200 y (azy 10 JIHCTKIB 3HAYHO 3MCHIIYE
YpO’KalfHICTh OCTAaHHBOTO, BUHATKOM € OJHOYacHa ciBOa
3 COYEBHWICI0O 3 HOPMOK BHCiBY 25 kr/ra. Takox
BCTaHOBJICHO, M0 Hale(eKTUBHIIINM CIIOCOO0M ciBOM
coi 3 COHSIIHMKOM € 4YepryBaHHs YOTHUPHOX PSAKIB
MI3HBOCTUTIIUX COPTIB COi 3 JBOMa DPSAKAMH PaHHBLO-
CTUTJIOTO Ti0puAa coHsHUKY [9]. BapTo 3ayBaskutu, 110
OCTaHHi# crocid BiTHOCUThCS IO CYMICHUX MOCIBIB, a He
JI0 3MIIIaHUX.

Cxoxi  pesympraTH  oTpuMaHi  A. Bapenuyk,
B. Kanmtka B ymoBax CrenoBoi 30Hu Ykpainu. binaphi
MOCIBH COHSIIHWKA 3 0000BMMH (JTIOLCpHA, €CIapleT
miiaHuii) B pizHi paszu Horo po3BUTKY 10 Pi3HOMY BIUIU-
BalOTh Ha arpo0ioNoriyHi TOKA3HUKH MOPIBHSHO 3 MOHO-
1ociBaMH, ajie B 3arajbHOMY CIPUSIOTH 301IBIICHHIO

fioro BpoxaifHOCTI Ha 6,4 1/ra. Tak, Ha eTami PO3BUTKY
JIBOX TIap JIUCTKIB CEpeHs MOBXHHA cTeOIa COHSITHUKA
MepeBHUIyBaia 1aHi MIOKa3HUKHA MOHOIIOCIBIB Ha 59 %,
IUIoma JUCTOBOI moBepxHi — Ha 18 %, wacTka cyxoi
PEYOBHHU B HAJI3EMHIM YacCTHHI POCIWH 1 KopeHi Oyia
JIOCTOBIPHO MeHIIOI0; y a3i I'sSTH mmap JIHMCTOYKIB
JIOBXKUHA cTeOJIa 3 JIFOIEPHOIO TIepeBuiyBaia — Ha 13 %,
3 ecriapueToM — 7 %, JIMCTOBa OBEPXHS OyJia MEHIIOI0, a
MacoBa 4acTKa CyXoi PEYOBMHHM B CTEOJI MiJ BILIMBOM
JronepHu 30imbmryBanach Ha 46-69 %, a ecmapuery
Ha 18 %; mig 4ac yTBOpEHHs 3ipOYKH CepeiHs JOBXKHUHA
ctebIa i KOpeHiB, IUIOIIA JINCTOBOT OBEPXHI B OiHApHHUX
mociBax OynmW MEHIIUMH, a MacoBa dYacTKa CyXoi
PEYOBMHH B CTEOJNaX POCIUH COHSIIHHUKA- OUTBIIOI0
Ha 35 %, B kommkax — Ha 21 %; y ¢a3i UBiTIHHA TOBXHHA
cteba, KOpPeHs, JIMCTOBOI MOBEPXHI OYyIIM MEHIIUMH ITiJ]
BIUIUBOM 0OOOBMX TpaB, a MacoBa 4YacTKa CyXoi
peyoBuHH 30ibLTYBasack Ha 16-23 % [5].

CyMicHi mociBM 0OO0OBHX 13 COHSAIIHUKOM JIAIOTh
MOXIIMBICTh 3aXWUCTUTH IPYHT BiJ epo3sii. Bereryroua
60060Ba KyJIbTypa, a 3r0JIOM ii peIITKH, 3aKPHUBAIOTh IPYHT
y MDKPSLIUISIX, 3aXUILAI0YH IPYHTOBI arperaTy B pyiHy-
BaHHS KpaIULIMHU JIONLY, KOPEHEB] Ta HAaJ3eMHI 3aJIHIIKH
TpaHC(OPMYIOTBCS B OpraHiYHy PEYOBHHY MOJIMIIYIOUN
CTPYKTYpY Ta aKTHBI3ylOUd OIONOTiYHY aKTHBHICTb
IPYHTY, 3aBISKH TMPaBWIBPHOMY MiI00py KOMIIOHCHTIB
3MEHIIYETHCSl BHYTPIIIHHOBHIOBA Ta Maibke BiICYTHA
MIXKBHIOBa KOHKYPEHIIiSI 32 PECypCH, BHACTIIOK ITiIBU-
IIyEThCS BPOXKAHHICTh, COHANIHUK 3a0e3meuyeThes
AQ30THAM OKUBJICHHSAM 32 PaxyHOK a30T(iKcyrodoi
pocimuHU-IapTHEpa [20].

bobosi + kykypyoza. JI0CUTH IIHUPOKO BUKOPHUCTO-
BYIOTh OiHApHI OCIBY KyKypYA3H i 0000BUX KYJIbTYP, IO
JI03BOJISIE 3MEHIINTH TIOCIBHI IIJIOILI, HOKPALIUTH BIaCTH-
BOCTI IPYHTY, SIKICTb KOPMIB, 30UIBIIUTH BPOXKAHHICTH
KyJIbTyp, WO BHUpomytoTbes. [lix wac mpoBemeHHS
JIOCIIIIKEHb OYJIO PO3IIIIHYTO Psii MOXKIIMBUX KOMOiHa-
i BUpoIyBaHHs 0000BUX KyJIBTYp 3 KyKypya3oto. Haii-
O1IBIII0T yBaru 3aciIyroBYIOTH ii 3MillIaHI HOCIBH 3 COEIO.
Cos, K 1 KyKypy/3a, HaJIS)KUTh JI0 POCIMH KOPOTKOTO
CBITJIOBOTO JTHS 1 II3HBOTO CTPOKY CiBOM, IIpH iX CyMicHiH
ciBO1 cX0mu 3’SBIAIOTHCS OJHOYACHO, OOHMIBI KYJIBTYpPH
MaioTh ONM3bKi Tepiogu (MOBLUTFHOTO, iHTEHCHUBHOTO)
pocTy, TpaBWIBHO MigiOpaHi COPTH KOMITOHEHTIB
JO3BOJIIIOTh  YPIBHOBaXWTH HACTaHHA OCHOBHUX (ha3
PO3BUTKY POCJIHH, IO [03BOJSIE Hale(eKTUBHIIIE
BUKOPDHCTOBYBaTH CyMILIKM. Tak Ha Yac BHMKHAAHHS
BOJIOTEH KYKYpY/I30l0, cOsl BCTymae y a3y MacoBOTO
IBITIHHA, a Ha MEpPioJ MOJOYHO—BOCKOBOi i BOCKOBOT
CTUIJIOCTI — y a3y Io4yaTrky MOXOBTIHHS 000iB
HUXKHBOTO sIpycy [35, 36].

Hdobpe 3apexomeHmyBamm cebe OiHapHI MOCiBH
KYKypyI3d 3 KOPMOBUMH 00Oamu. 3a MPOTYKTUBHICTIO
BpOXail 3eJeHOI MacH TaKWX TMOCIBiB Maibke piBHUI
MociBaM OCHOBHHX CHJIOCHHX KYJIBTYp, alle BMICT OLIKY
B TakuX KopMmax 3HauHo Buumil. B ymoBax IlIpaBo-
6epexnoro Jlicocremny, B 3aXiTHUX palloHaX YKpaiHU Ta
Ha [lomicci Takok 100pe 3apeKoMeHTyBau cebe ToCiBU
KyKypy/3u 3 JironmnHOM 6immm [21, 22, 26, 39].

[lin wdac Bereramii KyJpTyp Yy cymimm, MK
KyKypya3010 i OOOOBHMH KyJIbTYpaMHU IPOSBISIETHCS
KOHKYPEHIIisl Pi3HOI 1HTEHCHBHOCTI 3a (haKTOPH KHUTT.
JIrorinH, 60061 KOPMOBI 1 TOPOX Ha paHHIX eTamax pocry i
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PO3BUTKY OiHApHUX NOCIBIB NPHUTHIYYIOTh KYKypyaA3y,
OCKIJIbKM BOHM OUIBII XOJIOJOCTIHKI Ta CKOPOCTHUIJI
MOPIBHSHO 31 371aKOM, a OypKYyH, HaBIaKM, Ha MOYATKy

BereTauii XapakTepU3YEThCSl IOBIIBHUM POCTOM, a
KyKypyZ3a B 1Led Tepioax IHTEHCUBHO pocre I
ykopiHtoeTbes.  ChopMyBaBImIM  CHIIBHO — PO3BHHEHY

KOpPEHEBY CHCTEMY, OypKYH ITOYMHAE MIBUAKO POCTH, ale
[P THOMY BiH HE MPHUTHIUY€e 100pe pO3BUHEHI POCIHHU
KYKypyI3H, a PO3BUTOK KYKYpYyI3H i COi TNpHOIH3HO
OZIHAaKOBMM, TOMY IX B3a€EMHHMI HEraTUBHHMI BIUIUB
He3HayHui [6, 13, 37].

ArpoexoJioriyuni YuHHMKU. OJHO3HAYHOI yMKH,
1110 /10 JIIMITYIOUMX YHHHHKIB BIIUBY HAaJ[3€MHUX OPTaHIB
POCIHMH MiA Yac IX BUPOLIYBaHHS Yy 3MIIIAHUX MOCIBIB
Hemae. OJIHI aBTOPU BBXKAIOTh IO 1€ € OCBITJICHHS, a
IHIII — BOJIOr03a0e3MeyeHiCTh 1 OXKUBHUN pexuM [38].
BiporigHo, mo Bu3HAa4YHa POJIb OKPEMOIO0 YMHHHKA B
KHUTTI POCIMHU OE3MEPEeYHO 3aJCKUTHh BiIl IPYHTOBO-
KJIIMaTHYHAX YMOB 30HHM BHPOLIyBaHH:. B mocymumiBux
ymoB Cremy, NepmIOYeproBUM YHHHHKOM € BOJIOTaA.
TBep/KEeHHs HAyKOBIUIB, IO JIO 3HAYEHHS BOJHOTO
PeKMMY B 3MIIIaHHUX IIOCIBaX PIi3HATHCS K 32 BUIOBHM
CKJIaJIOM CYMIIIOK TaK i OCOOJMBOCTSIMHM 30HU BHPOIITY-
BaHHs. Pe3ynbraramMu JOCIHIIKEHb BCTAHOBJICHO, IO B
MOCYNIUIABI TEPioAN y CYMICHHUX TIOCiBax CIocTepira-
€ThCS Kpallle 3BOJIOKEHHS BEPXHIX T'OPHU3OHTIB IPYHTY.
[Tpu4nHOIO € BUAIJICHHS BOJIOTH KOPEHSIMH POCIHUH, IO
MIPOHHUKAIOTH Y HIDKYI 1 OLIBII HACHYEH]1 HEI0 TOPU3OHTH.
BripozoB TpHBaJIOro mepioxy BOJIOTA, IO BHIUISETHCS
KOpiHHAM OpHI€] pPOCIMHU MOXe OyTH JDKEpenIoM
BOJIOTIOCTaYaHHs JUIsl iHIIMX POCIMH CYMICHOTO IIOCIBY.
PsmoM nmocnigHUKIB OyII0 BCTAHOBIICHO, MO Y 3MIMIAHUX
MoCiBax 3JIaKOBUX 1 OOOOBUX KYJIBTYp BUTpara BOJIOTH
Ha YTBOPEHHS OAMHMII CyXxoi pedoBuHH Ha 3-5 %
MEHIIIa, TOPIBHSHO 3 OJHOBHIOBHMH ITOCIBAMH ITHX
xe KynbTyp [1, 14, 38].

[Hmi  aBTOpM Ha OCHOBI  pe3yNbTaTiB  CBOIX
JIOCHIIKEHb BKAa3yIOTh Ha MOTIPIICHHS BOJHOTO PEKUMY
B 3MimIaHMX TNociBax. HecTawa Boylorm HEraTHBHO
BIIMBA€E SIK Ha 3JaKOBI, TaKk 1 Ha 0000BI KOMIIOHEHTH,
MPOTE 3a TaKUX yYMOB BpOXKail 0OO0OBUX 3MEHIIYETHCS
Oinbire. BcTaHoBAEHO, IO 3 MiJBMINEHHSIM BOJIOIOCTI
I'PYHTY BereTauiiHui Iepioj]] CyMIIIOK ITOJIOBXKYETHCS,
a 3a 11 B3HWKEHHAM — Maibke Ha TpPH TIKHI
ckopouyethes [11, 16].

Y OiHapHHX TOCiBax YIPOJOBXK BereTaIliifHOTO
nepiony ¢i3WYHEe BHUIIAPOBYBAHHS BOJIOTH 3 TIOBEPXHI
IPYHTY  3YMOBIIIOETBCS  BHIOM 1  BPOXKaiHICTIO
KyJIbTYpH, PIBHEM arpoTe€XHIKH, CHCTEMOIO yIOOpEHHS,
I'PYHTOBO-KJIIMAaTHYHAMHM yMOBaMH Tomo. Ilpum mpomy
cyMapHe BHIIAPOBYBaHHS, TOOTO Gbiznune
BUIIAPOBYBAHHS 3 IOBEPXHI I10JISl PA30M 13 TPAHCIPALIIErO
pOCIIMH, XapakTepu3ye O0i0JoTiuHe BOJOCIOKUBAHHS
nocisiB [2, 19, 24].

3a maHUMHU JOCHTI/DKEHb, B POCIMHHOMY TOKPHBI HE
BCi JINCTKH OJHAKOBO 1HTEHCHBHO BHUIIAPOBYIOTH BOJIOTY.
Tak, MakcHManbHUH piBEeHb TpaHCHIpaIii 3aIeKHO
BiZ (a3 pO3BHUTKY MOXKE 3MILIYBaTUCS 3 OJHOTO SIpyCy
JUCTKIB 10 iHIIOro. KijgbKicTh BOIH, IO BUIIAPOBYETHCS
pOCIIMHAMH, 3HaYHO MEHIIIE 3aJIC)KUTD BiJl IHTEHCHBHOCTI
pOCTY, B OCHOBHOMY JIMITYETBCSl KIIMAaTHYHHUMHU
yMoBamH [2].

IlepeBarn OiHapHux mnociBiB. 3a3HayaeThCs, IO
3MilIaHi MociBM 3a0e3neuyroTh OLIbII cTalli BpoKai,
OCKIJIBKH y CYMIIIKaX YW YIIIJIbHEHHX MOCIBaX KYJIbTypH
MEHII YyTJIMBI 0 OKPEMHX HECTPHUATIMBUX YMHHHKIB
30BHIIIHBOTO cepepoBuina [15].

TpaBocymilku Ha BiIMiHY BiJl OMTHOBHAOBUX MOCIBIB
O1ITBIII TOBHO BUKOPHCTOBYIOTH COHSYHY €HEprifo, BOAY i
MOKMBHI pedoBHHU. BHaCTiIOK pi3HOT 0yJ0BH KOPEHEBOT
CHCTEMH 3J71aKOBi TpaBH OEPYTh BOIY 1 MOKUBHI PEIOBUHHU
MepeBakHO 3 BEPXHIX IIapiB IPyHTY, a 0000Bi, HaBIaKH,
3HaYHy 4YacTHHY IX 3aCBOIOIOTh 3 TJIHOOKHX IIapiB.
[TopiBHsHO i3 3;1aKOBUMH 0O0OBI TpaBH MOTJHHAIOTH 3
rpyHTy Oinbiie Qocdopy i MarHito, a Takoxk KaibLilo,
SKUH 3HAXOJUTHCS B HIKHIX IIapax IPYHTY, a 3J1aKOBi
MOTJIMHAIOTh Olnbllle Kajiro 1 a3ory. boOoBi TpaBu
3aBISIKM  OyJbOOYKOBHM OaKTepisiM HaKOMHYYIOTh Yy
IPYHTI a30T NOBITPS 1 THM CaAMUM MTO3UTHUBHO BIUIMBAIOTh
Ha PICT i PO3BHUTOK 3JIaKOBUX TpaB. bimemn piBHOMIpHMI
PO3MOAIN JIMCTOBOI MOBEPXHI B CYMICHHX IIOCiBax
0000BMX 1 3J7aKOBUX KYJIBTYp, IO spycaM, CIpPHUSIE
30UTBIICHHIO X 3arallbHOl aCHUMUIAIIHOT MOBEepXHI Ha
30-36 %, mo cHOpuse MiIBUIICHHIO {HTEHCUBHOCTI
(dbotocuHTe3y 1 30UIBIICHHIO ypOXKailHOCTI TpaB [27].
Bo60B0-371aK0B1 TTOCIBY MOKPAIIYIOTh CTPYKTYPY IPYHTY
3aBIAKM 30aradeHHI0O HOro  OpPraHikol0  KOpEHIB
0araTopiyHHX 37TaKOBHX TPaB Ta YTBOPEHHI IPU LEOMY
BEJIMKOI KUTBKOCTI CTPYKTYpHHX TPYHOUYOK (arperariB)
IPYHTY Ta 3MIOHEHHIO IX KaJbli€eM 3 pPEUITKaMu
BiZIMEPINX KOpEHiB 6000BUX TpaB. Y 3MIIIaHHUX ITOCIBaX
6000BHX 1 3JIaKOBHUX TPaB POCIMHU MEHIIE MOIIKOJKY-
I0TbCSl HIKITHUKaMHU 1 XBOPOOaMH, KOPM 3 HHX Kpalle
30ajaHCOBaHWH 3a MOXXMBHHMH pEYOBHHAMHM, a CIHO
MIBUALIE BHCHXAa€ 1 MEHIIE BTPayae JIUCTS, a OTXKE
1 IIHHUX TIOXXUBHUX PEUYOBHH [9].

3a CyMiCHOTO BHpOIIYBaHHS cTeOIa Ta JHCTKH
3JIaKOBUX 1 000OBHX KyJBTYP PO3MIIIYIOTECS B Pi3HHX
Apycax, IO CHpPHUsS€ ONTUMAIbHOMY IIOTJIMHAHHIO
COHsIUHOT eHeprii. ExcriepuMenTanbHi JaHi CBi4aTh, M0
PO3MOIITICHHS COHSYHOT pajiarlii B MociBax 3aJIeXUTh BiJl
HOPMH BHCIBY 1 crmocoOy ciBOH, MOphOCTpyKTypH i
rabiTycy pOCIHMH, IUIOIII JIMCTKOBOI MOBEpXHI 1 11
po3MimieHHss 3a spycamu. Tak, came 3aBISKH
BpaxyBaHHIO OCOOJMBOCTEH SIPyCHOTO PO3MIillleHHS
JIMCTKIB BHCOKOOUIKOBUX 1 3JIaKOBUX KOMIIOHEHTIB
MOKPAILIYEThCSI  BUKOPHCTaHHS  COHSIYHOI  eHeprii
CYMiCHUM TOCiBOM. TakuM YHHOM, CYMIlTKH KOPMOBHX
KyJIbTyp MalOThb OUIBIIY JINCTKOBY MOBEPXHIO W BHILY
e(eKTHBHICTH (DOTOCHHTE3Y, IIOPIBHSHO 3 OJHOBUIOBUMHU
mociBamu [23].

Binapri mociBm 0000BO-37TaKOBHX TPaBOCYMIIIOK
CHPUSIOTh HAKOIITYCHHIO OIOTCHHUX €JIeMEHTIB Y IPYHTI,
0co0OnMBO a30Ty. 3riiHO AaHuX I[HCTUTYTY 3poury-
BaibHOrO 3emiiepooctBa HAAH Ha mnepmomy pori
BUKOPHCTaHHS TPaBOCYMIIIOK (JIIOLEpHa + CTOKOJIOC
6e3ocTHif Ta ecrapleT MiMaHUH + CTOKOJIOC 6e30CTHiA)
HaAKOIIMYEHHS a30Ty IIPH IOCIBi 3 JIONEPHOIO PiBHAIOCH
68 xr/ra, npu koedimieHti aszordikcamii 36,4 %, 110
ekBiBaJieHTHO 198 Kr/ra MiHepambHOTO a30Ty y ¢opmi
amiagHoi cemitpu, ado 17,2 I'/x/ra cykynHoi eHeprii.
3 ecmapueToM IMIMAaHUM TpH Koe]imieHTi a3oTdikcarii
49,8 % mHakommuyBaB g0 105-118 xr/ra aszory, ™o
exBiBasieHTHO 305-343 kr/ra  MiHEpaJILHOTO  a30TY,
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abo 29,7 I'Jlx/ra cykymnHOi eHeprii, 110 BuIe 3a iX
MoHormociBu. Ha npyromy pomi HakomWuYeHHS a3oTy
JIFOLIEPHOIO 1 ecrapleToM TakoX Oyjo BHCOKMM — 37—
55 kr/ra y monepun 1 52-80 kr/ra y ecmapuerta, npu
koedirienTi azotdikcamii — BigmoigHo 23,7-31,6 % 1
29,7-9,4 %, 110 BiAmoBimae €KBIBAJICHTHO
MiHepansHOMY — 10 107-160 kr/ra. Ha Tpetpomy pomi
BUKOPHUCTAHHSA HAKONMMYEHHS CHMOIOTHYHOTO a30Ty
3HAQYHO 3HIKYBaJlach, IO MOB’S3aHO 3 3MEHIICHHIM
MIPOIICHTHOT'O BMIiCTy 0000BHX B TpaBOCTOI [§].

BoGoBi OaratopiuHi TpaBW y CKJIaii TpaBOCyMilIeH
HaKOMHMYYIOTh B ypoxai 1o 60—120 kr/ra azory, a micis
3—4-piuHOrO TaKoro BHpOILIyBaHHs, 3a nanumu HJI
KOpMIB, 3a paxyHOK KOPEHEBOI MacH IpPYHTH
36arauyrotbcs Ha 210-250 kr/ra a30Ty Ta yTBOPIOETHCS
7-12 1/ra rymycy, 10 3a BMICTOM a30Ty piBHOIL[HHO 40—
50 1/ra raor0. Bynb6oukoBi GakTepii COPUSIOTH HAKOITH-
YeHHIO OI0JIOTiYHOTO a30Ty B IPYHTI CTBOPIOIOYH
CHPUSTINBI YMOBH POCTY 1 PO3BUTKY 3JIaKOBHUX TpPaB.
Ha nyuHuX TpaBOCTOSIX JE€PHUHA 3a100irae BUMHBAHHIO
a30Ty B HIDKHI IIapu IPYHTY 3 MiHEpaJbHHUX ITOOPUB.
OpHOYaCHO Jy4YHI TpaBW MEPEMILIYIOTh a30T 13 HMXKHIX
mrapiB, 3a6e3neuyrouu Horo iMMo0iizalliio, o 3MEeHIITye
Mirpamiro Ta IOKI[UIMBY Iil0 a30Ty Ha HaBKOJIUIIHE
cepenoBumie [7]. 3amyXeHHS JEPHOBO-TIA30JUCTHX
CHJIBHO €pOJIOBAaHUX IPYHTIB 0000BO-3IAKOBUMH TPABO-
CyMIIIIaMH 32 paXyHOK KOPEHEBHUX BHUUICHB 1 POCIMHHUX
3aNUIIKIB 0araTopiyHWX TpaB CIPHAE  TOBLTBHOMY
BIJHOBJICHHIO  QJalTUBHOCTI ~ IPYHTOBHX  MIKpO-
OpraHi3miB, popMyBaHHIO OLTBII TIIMOOKOTO EKOJIOTYHO-
cTilikoro npogimo rpyary. HacnueHHs TpaBocyMinieii Ha
30-50 % KOHIOIIMHOIO JYyYHOIO MNPU3BOJAUTE IO
30UIbIICHHS] MIKpPOOHOTO KapOoHy B rpyHTi [10], a BiH, K
1 3armacu MiKpoOHOI 6iomMacu BU3HA4Ya€ HAIpsMHU IPYHTO-
YTBOPIOBAJIFHOTO TPOLIECY Ta IHTEHCHBHICTH KPYrooo0iry
pedoBMH Yy TIPYHTI. 3aBOIKM 3amyKeHHIO 0000BO-
371aKOBUMHM TPaBOCYMIIIAMH MOKPAIIYETBCS CTPYKTypa
IPYHTY HE3aJeXHO Bif cmocobiB Horo oOpoOiTky Ta
MiABHUIYETHCS POMIOYICTh. 3O0UMBIICHHS KOHIIEHTpAIii
BYTJICIIEBOI KHCIOTH CTHMYJIOE YTBOPEHHS OyJIBO0UOK
Ha KOpeHsSX 000OBHMX POCIHH MiJBHILYIOUM aKTHUBHICThH
aszor¢ikcanii, BHACIIOK YOro HEPO3YMHHI CIOIYKH
(dochopy 4acTKOBO MEPETBOPIOIOTHCS HA OUIBII JOCTYIIHI
dbopMu, SIK Uit POCIUH, TaK 1 JUIS IPYHTOBHX MIKpO-
opranismis [12].

JocmimkeHHIMHI A. lllyBapa, H. Pynagcekoi,
JI. beren BCTaHOBIIEHO, IO 3aJIEKHO BiJ HOPM BHCIBY
06000BO-3¢pHOBI CcyMimni (HOPMYIOTH pi3HY JIUCTOBY
MTOBEPXHIO, a B MOPIBHSIHHI 3 OJHOBHIOBHMH — OLIBIIY.
Ha panHix eTamax opraHoreHe3y HalKpalli NOKa3HUKH B
CyMIIIIi OBEC + JIFOTIMH 3 HOpMO¥O BHCiBY 4,0 + 0,8 muH/Ta
B OLJTBIII i3HI - CYMICHI IIOCIBH OBEC + sipa BUKa 3 HOPMOIO
BuciBy 4,0 + 0,8 MiH /Ta, Ta HAWBHIIMIA TOKA3HUK YHCTOT
nponyktuBHocTi  (orocunresy  (17,77r/m  cyxoi
pedoBuHM Ha a00y) BiAMiueHa 3a BHCIBY cCyMilri
oBec + BHKa spa 3 HOopMmorw BHCiBY 4,0 + 0,8 muH/Ta,
mo 3a0e3neynsio OTPUMAHHS BPOXKAMHOCTI 3epHa Ha
piBHi 5,34 1/ra [42].

[ToniOHI MOKAa3HUKHY BiIMIYEHI B TOCIBaX KYKYPY/I3H 3
IyKPOBUM COPro Ta KYKYPYA3H 3 CO€I0 IpH CiBOI B
OIUH PSJOK — IUIONIA JIMCTOBOI IOBEPXHI Ta 4YHCTa
MIPOXYKTUBHICTh (POTOCHHTE3Y OyJIM BUIIMMH ITOPIBHIHO
3 iX OTHOBUIOBUMHU TociBamu [ 16, 33].

BucnoBku

Amnani3z cy4acHMX JIOCHI/DKEHb JO03BOJISIE 3pOOHMTH
BUCHOBOK, IO OiHApHI MOCIBM MAarOTh I[UTHA P
arpoTEeXHOJIOTIYHHX Ta €KOJIOTTYHUX IIepeBar.

1. [TigBUIIYIOTE CTIHKICTh CITBCHKOTOCTIOAAPCHKUX
KYJIBTYp IO CTpECiB, OCKINBKH TpPaBOCYMIIli MEHIIE
3aNeKHI Bl HECHPUATIMBHX YMOB CEpEIOBHIIA;
3a0e3MmedyroTh OibII BUCOKY CyMapHY HPOXYKTHBHICTH
TOPIBHSHO 13 OJHOBHAOBHMH TIOCIiBaMH; IiJABHITYIOTH
eKOHOMIYHY BiIJady 3€MeJbHOI MUISTHKH, BHACIIIOK
3MEHIIICHHS IUIOIII MOCIBY MiJ{ KYJIbTYpH, IO JI03BOJISE
OTPUMATH J[Ba Ypokai 3 ONHOI IUTON[ Ta 3MEHIICHHS
3aTpaT Ha TEXHOJIOTi4HE 3a0e3Ie eHHS.

2. 3MCHIIIYIOTh [0 €pO3ifHMX IPOIECIB B IPYHTI:
TPaBOCYMIIIKHA CTPUMYIOTh BIUIMB Ha IPYHTOBI arperatu
Kpamenb JIOUly, IPYHT MEHIIE pPO3MHBAETHCS 1
YIIUTBHIOETHCS, BOJIA HE 3MHUBAE POIIOUNH IIap, 0COOIMBO
TIiJ] 9ac 3JIMB, Ta HE CTIKA€; MOMIMIIIYEThCS TEPEMIMICHHS
BOJIOTH B HIDKHI MIapH; OLTBII piIBHOMIPHO BHKOPHCTOBY-
€TBCS arpOKIIIMaTHYHHUHN pecypc.

3. biHapHi TOCIBY 3aXUINAIOTh IPYHT BiJ HEpETpiBy,
IO CHpHsIE€ AaKTUBI3alii >KATTEAISUIBHOCTI IPYHTOBOL
610TH, a KOpEHEB1 BUAUICHHS POCIIHH CIIPUAIOTH PO3BUTKY
PI3HUX HOMYJIAIIN KOPUCHUX MIKPOOPTaHi3MiB; KOPEHEB1
Ta HAJ3EMHI 3aJHMIIKH € JDKEPEJIOM JIErKOJOCTYITHHX
MOXMBHHUX PEYOBHH Ta TPAHC(HOPMYIOTHCS B OpPTaHIYHY
pPEUOBHHY, MOJNIMIIYIOYH CTPYKTYPY, IO BIUIMBAE Ha
BOJHMH, TIOBITPSIHWH, TEIJIOBUH pEXUMH IPYHTY;
CIpHAIOTH CTadlmi3amii Ta KOHTpoytOo Oyp’sHIB i
OYMIICHHIO IPYHTY BiA NAaTOreHHOi MikpodopH,
TEXHOT'€HHOTO 3a0pyHEHHS.

4. baraToBeKTOpHHH IO3UTUBHHUN edekT OiHapHMX
NOCIBIB Ha ypoXaiHIiCTh, BOJHO-()I3WYHI Ta XiMiKO-
(i3ugHI BIACTHUBOCTI IPYHTIB, (OpPMYBaHHA OpraHo-
MIHEpaIbHOTO IyJTy JOCTYIHUX JUISl POCIHH PEYOBHH J1a€
MOJKJIMBICTh OIIiHIOBATH O1HAPHI arpOICHO3H SIK MOTYXHY
cucteMy craOimizamii 1 BIZHOBIGHHS arpOEKOCHCTEM.
e e akTyanpHMM B YMOBax peBiTamizamii IPYHTIB ¥y
TIOCTBOEHHUHM TIEPiO, MiJ] Yac Iepexory ToCIoIapcTB Ha
OpTaHiyHy CHCTEMY 3€MJICKOPHCTYBaHHS, CTaJlOCTi
arpapHUX MiJIPUEMCTB.

Konguaikr inTepecin

ABTOpH CTBEP/KYIOTH PO BiACYTHICTH KOH(IIKTY
iHTEepeciB 11010 iXHBOTO BHKJIALy Ta pe3yibTaTiB
JIOCIIIKEHD.
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Today, in Ukraine, the potential opportunities for increasing the productivity of crop production are only partially
realized. One of the crops whose productive properties are not fully utilized is mustard. Most of the mechanisms of
formation of increased productivity of plants of this culture are currently not fully understood and require additional
research. In connection with this, we conducted many years of research in the conditions of the central part of the
Forest Steppe of Ukraine. The purpose of which was to find out the peculiarities of the formation of the elements of
the mustard crop structure depending on the varietal characteristics. It was established that the formation of the
elements of the mustard crop structure depended on the biological characteristics of the varieties and the soil and
climatic conditions of cultivation during all phases of plant growth and development. The most favorable conditions
for the formation of biometric indicators and, accordingly, the yield of mustard seeds were in 2021. On average,
over three years, the height of plants in the rosette phase, at the beginning of the growing season, in three
varieties — Etalon, Tsarivna Pivnochi and Ariadna was almost the same (9.7 cm, 9.7 cm and 9.9 cm, respectively),
while in the Oslava variety it was significantly higher and amounted to 10.4 cm. The lowest height indices were in
the variety Pidpecheretska (9.0 cm). The height of plants varied by the phases of growth and development by
varieties, and no single variety was found to be higher in all phases compared to other varieties. If in the rosette
phase the height of plants of the Oslava variety was the highest (10.4 cm), then in the phases of butanization,
flowering and ripening it was significantly higher in the Ariadna variety (38.9 cm, 66.6 cm and 103.4 cm,
respectively). The number of pods per plant significantly varied depending on the varietal characteristics. The largest
number of pods was formed on plants of varieties Ariadna—68.7 pcs. and Oslava — 68.5 pcs. A much smaller number
of pods was formed on plants of Etalon, Pidpecheretska and Tsarivna Pivnochi varieties. A similar dependence was
observed for the number of stems. Most stems were formed by plants of Ariadna and Oslava varieties (3.8 pcs. and
4.0 pcs., respectively), while other varieties had significantly fewer stems. The analysis of variance established that
the factor «growing conditions» had the greatest influence on the formation of the elements of the crop structure.
The formation of the elements of the crop structure depended both on varietal characteristics and weather conditions
during the years of the study. An increase in crop structure indicators contributed to the increase in seed productivity
of mustard of all varieties, but seed quality — germination energy, germination and weight of 1000 seeds did not
increase depending on the size of the elements of the crop structure, no significant difference was found in varieties.

Keywords: variety, plant height, number of pods, number of stems, phenological phases of growth and
development, germination, weight of 1000 seeds.

@®opMyBaHHS €JIEMEHTIB CTPYKTYPH YPO:KAI0 Tip4YuIli 3aJ1€5KHO BiJl COPTOBHUX 000 IMBOCTEM

I. I. Muxkomnaiiko

YMmaHchKuil 1eprkaBHUA

TeIaroriyHui yHIBepCUTET

iMeni [Tana Tuunnawm,
M. YMaHb,
VYkpaina

Croromni B YKpaiHi JHIIE YaCTKOBO PEai3yIOThCs TMOTCHIIHHI MOXXIMBOCTI MiABUIICHHS MPOIYKTUBHOCTI
pocnuHHunTBa. OIHIEIO 3 KYIbTYp, YpOXKailHI BIACTHBOCTI SIKOi BHKOPHCTAaHI HEMOBHOIO MIpO0, € TipYMLs.
binpmricte MexaHi3MiB (GopMyBaHHS HiJBHUINEHOI NPOAYKTUBHOCTI POCIHH Ii€i KyIbTypH Hapasi IO KiHII He
BUBYEHI 1 TOTPEOYIOTh IOAATKOBUX JAOCIIIKEHb. Y 3B’A3KY 3 UM, MH IPOBEJIM OaraTopiuHi JOCIIIKEHHS B yMOBax
HeHTpaibHoi yactuHu JlicocTenmy YKpaiHu 3 METOIO 3’CyBaHHS 0COONMBOCTE ()OPMYBAHHS €IEMEHTIB CTPYKTYPH
YpO>Karo TipuHIi 3aJIeXHO Bil COPTOBUX ocobimBocTeil. BctanoBneHo, mo GopMyBaHHS €IEMEHTIB CTPYKTYPH
ypoXKaro TipYMIli 3ajiexano Bif OI0JOriYHMX OCOOJMBOCTEH COPTIB Ta IPYHTOBO-KIIMAaTHYHUX YMOB
BHPOILYBaHHS YNPOJOBXK BCi (a3 pocTy i pO3BUTKY pociauH. Haiicmpusimiupimi ymMoBH Ui (GOpMyBaHHS
06loMeTpUYHMX MOKA3HHKIB i, BIAMOBIIHO — ypoxaifHOCTI HaciHHA ripunmi Oymu B 2021 p. Y cepenaboMy 3a Tpu
POKH BHCOTa POCIUH B (ha3y pO3eTKH, HA MMOYATKy BereTauii, y Tppox coptiB — Etanon, Llapisua IliBHOUi i
Apiagna Oyna maiixe oxnHakoBoio (9,7 cm, 9,7 cm i 9,9 cM BignoBigHo) To B copTy OcnaBa BoHa Oyna
nocToBipHO Oimbmoro i cranoBuma 10,4 cm. HalimeHmi moka3Huku BuUCOTH Oymu y copTy llinmedepembka
(9,0 cm). Bucora pociauH 3a pazamu pocTy i po3BHTKY IO COPTaX 3MiHIOBaIACs, HE BUABJIECHO SKOTOCh OJHOTO
COpTY B sIKOro BoHa Oyna 6 OinblIO0 B ycixX (azax MOpiBHIHO 3 iHIIMMHU copTamu. SIkino B ¢a3zy po3eTku
BHcOTa pocauH copTy OcnaBa Oyna naiiBumoro (10,4 cM), To B ¢asax OyraHizamii, IBITIHHA Ta DO3piBaHHS
JIOCTOBIpHO BHIOIO BOHa Oyna B copTy ApiagnHa (38,9 cM, 66,6 cm Ta 103,4 cm BigmoBizno). Kimbkicts
CTPYUKIiB Ha POCIHHI JOCTOBIPHO 3MiHIOBAJacs 3aleKHO BiJ COPTOBHX ocoOimBocTed. Haifbinpiny KilbKicTh
CTPYUKiB (hopMyBasocs Ha PpOCIHMHAX COpTiB ApiagHa — 68,7 mt. Ta OcnaBa — 68,5 mT. 3HAYHO MEHIIY KiIBKIiCTH
cTpyukiB Oyno cdopmoBano Ha pociuHax coptiB Etanon, Iligmeueperpka Ta Llapiua IliBHoui. AHanoriuxHa
3aJIeKHICTh CIIOCTEpiranacs moao Kimbkocti creben. Haiibinbiue creben GopMmyBaan pocinunu coptiB ApiagHa Ta
Ocmasa (3,8 mwT. Ta 4,0 mT. BiANOBiIHO), ZOCTOBIpHO MeHIIE iX Oyno B iHMUX copTiB. JlucmepciiiHuM aHamizoM
BCTaHOBJIEHO, IO HAiOLIBIIMIA BIUIMB Ha (DOPMYBAaHHS EIEMEHTIB CTPYKTYypH ypoxaio OyB (akTop «yMOBH
BHUpoLIyBaHHA». DOPMyBaHHs €JIEMEHTIB CTPYKTYpU YPOXKAIO 3aJIeXKalo K BiJl COPTOBHX OCOOJIMBOCTEH, Tak i
[OTOJHUX YMOB B POKH IIPOBCICHHS [OCII[UKCHHs. 30UIBIICHHS IIOKa3HHKIB CTPYKTYpH BPOXKAI0 CIPHUSIIO
IiIBUIICHHS] HACIHHEBOI MPOIYKTHBHOCTI TIPYMILI YCIX COpTIB, aje SKICTb HACIHHS — €HEpris MpPOPOCTAHHS,
cxoxicTe Ta Maca 1000 HaciHMH He MiABMIYBallacs 3aJIKHO BiJl BEIMYMHH EJIEMCHTIB CTPYKTYPH YpOXalo,
JIOCTOBIPHOI Pi3HHMII O COPTAaX HE BUSBICHO.

KarouoBi cjoBa: copT, BUCOTa POCIHH, KUTBKICTH CTPYYKiB, KUIBKICTh cTeben, deHomoriyni ¢asu pocty i
PO3BHTKY, CXOXicTb, Maca 1000 HaciHUH.

bi6aiorpadiununii onuc pas uumryBaHHs: Muxonaiixo I I DopMyBaHHS eIEMEHTiB CTPYKTYPH YPOXKalo TipuuIi 3aleXXHO BiJ COPTOBHX
ocobmuBocteit. Scientific Progress & Innovations. 2024. Ne 27 (3). C. 19-25.
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Beryn

OCTaHHIMH pOKaMH CIIOCTEPIra€ThCS YiTKA TCHICHIIIS
JIO 3pOCTaHHsI YaCTKH TipyHlli Y CTPYKTYpi BUPOOHHIITBA
OJIIfHOT CHPOBHMHHU B CBITi, IO MOB’S3YIOTh 3 KYJIbTH-
BYBaHHAM COPTIB, SIKi HE MICTAThP y CBOEMY CKIafIi
epykoBoi kuciotu [1-3]. 3a miomero mociBiB TipuwWIi
VYkpaiHa BXOAHUTH 10 IECATKH CBITOBHX JIiZEPiB 1 MOciae
YeTBepTe Micle 3a 00cAroM BUPOOHHUIITBA Cepe OMHIX
1 TIOCTYIaeThCS JINIIE PiMaKy, Coi Ta COHAIIHUKY [4—06].
[IpupogHa poAIOYICTh TPYHTIB, CIPUATINBI KIIMATHIHI
yMOBH Y KpaiHU Ta HassBHICTb BEJTMKHX PUHKIB 30yTy — K
BHYTPIIIHIX, TaK 1 30BHIIIHIX CHPHSAIOTH 30UIBIICHHIO
IUTOIl  BHUPOIIYBaHHS Tipuuili Ta i HACIHHEBOI
npoxykruBHocTi. CraHoM Ha 2023 p. B peecTpi cOpTiB
POCHH  [O03BOJICHHMX JJisI TOWIMPEHHS B  YKpaiHi
Hamiuyetbess 40 copTiB ripumimi, 3 HUX Tripuuii Oirol
14 coptiB abo 35 % Bix 3araneHOI KinbKocTi [6—9]. Tomy,
TOCTIKCHHST COPTOBUX OCOOJIMBOCTEH TipUYuIll COpTIB
pi3HOTO MOXO/UKEeHHS B yMmoBax Jlicoctermy YkpaiHu Ta
BU3HAYCHHS iX  HACIHHEBOI  NPOAYKTHBHOCTI €
aKTYaJIbHUM, IO JaCThb MOJKJIMBICTH arpoBHPOOHHKAM
miaOupaTH ISl BUPOLTYBAHHS COPTH, SIKi B IIMX YMOBAax
HaNpOTyKTHUBHIIII.

AHaii3 Jukepen HayKoBOI JIITepaTypy CBITUUTD, IO Y
KOMIUIEKC arpOTeXHOJIOTIYHUX 3aXO/iB BHPOIILYyBaHHS
HACiHHS TipuMli, KpIM BH3HAYEHHSAM BpOXXaWHOCTI 1
SIKOCTI HACiHHS, JOLIJIBHO BPaxoBYBaTh MOPQOIIOTiuHI
0COONMBOCTI HACIHHUKIB TIPW BH3HAYEHHI O3HAK, IO
3YMOBIIOIOTH TIPOAYKTUBHICTE pociuH [10]. Hanpukmnan,
3a nmaHumMu M. I. OpJI0OBCHKOTO HACIHHUKH ITYKPOBHX
OypsKiB 3 BEJIHMKOI KIUIBKICTIO cTeben (apyroro
1 TPETHOTO THUITY) MAIOTh OUTBITY HACIHHEBY MPOITYKTHB-
micte [11]. Ha pict, po3BuTok Ta (QopmMyBaHHS
0i0METPUYHMX MOKa3HHUKIB — KUIBKICTh cTe0el, CTPYUKiB
Ha POCJIHHI, KUIBKICTh HAacCiHUH B CTPYYKy 3HA4YHO
BIUIMBA€ arpoTEXHI4HI 3aX0JH, a caMe I'yCTOTa CTOSHHS
pociun [12], B ymoBax IliBHiuyno-CxinHoro Jlicocremy
3aCTOCYBaHHS ~ MiHepalbHHX  J00puB  3abe3nedye
30UIbIICHHS] O10METPUYHUX ITOKa3HUKIB POCINH — BUCOTH
pociuH ripunmi 6inoi B cepenapoMy Ha 30 %, KiTbKOCTI
rimok mopsaxy I ma 3,6-5,1 % Ta muromi JTMCTKOBOI
moBepxHi — 9,5-15,8 %, MOpIiBHAHO 3 KOHTPOJIEM —
6e3 no6pus [13], B ymoBax 3axigHoro Jlicocremy Bucora
POCIUH TIOPIBHSHO 3 KOHTpoJIeM 3pocTtasia Ha 9,0-19,0 cm
y copry Apiagma i wa 11,0-23,0 — B copry bina
[puHneca, KiabKiCTh cTeden Ha pociuHi — 1,2—-1,91 1,2—
1,8 mr. 3a BuIoOro oHy >KUBJICHHS KUIBKICTH CTPYUKIB
Ha pocyuHi 30UtbIryBanacs Ha 37-47 mr. (ApiagHa) —
39-55 wr. (bina IIpunneca) [ 14], B ymoBa LlentpanbsHoro
Jlicocreny 3a mepmioro CTPOKy ciBOM NHpU BHECECHHI
MiHepaJIbHUX J00puB y 7031 NisP4sKss mopiBHSAHO 3
MI3HIIIAMA CTPOKaMHu OyJH CHOpMOBaHI MaKCHUMAabHI
3HAYEHHS MPOIYKTUBHOCTI Tipuwmii: 139,7 mT. cTpydKiB
Ha pociuHi, 6,4 MT. HACIHUH y CTPYYKY, HOBKHHY
crpydka 4,2 cm., macy 1000 Haciawa 6,51 1. 1 HaWBUILY
IHAMBIAyanpHY TpoAyKTUBHICTE (5,82 r/poci.) [15], 3a
3MEHILECHHS! HOPMH BUCIBY HaciHHS 3 3 1o 1 MutH miT./ra
KIJIbKICTh CTPYUKiB Ha OJHIN pociuHi 3pocTana 3 27,3 10
65,1 [16]. B ymoBax Ilepenxapnarts 3a ciBOM HaciHHS 3
HopMoro 2,0 muH. mit./ra Gyno cdopmosano 102,6 mir.
CTpyuKiB Ha pociuHi, a Maca 1000 HaciHUH CTaHOBHIIA
5,591, BogHOYWAc SK 3a 3MEHIIEHOI HOPMH BHCIBY

1,5 MiH. 1T./ra [i MOKa3HUK Oydd 3HAYHO BHIIMMU i
CTaHOBWJIHM, BimmoBigHo — 1253 mr. ta 5,721 [17].
BpaxoByrou 1ie mporpaMor0 OCTIIKEeHb O0yII0 nependa-
YCHO BU3HAUCHHS OIOMETPUYHHMX IIOKA3HHUKIB, 5Ki €
CKJIQJIOBUMH  €JIEMEHTaMH IPOJYKTHBHOCTI  Tipuuui
3QJIEKHO BiJI COPTOBHUX OCOOJMBOCTEH COPTIB Pi3HOTO
MOXO/DKEHHS B YMOBAX ICHTPaIbHOI YacTuau JlicocTemy
Ykpainu.

Merta gocJaigKeHHs

Meroto pociipkeHb Oyno 3°sicyBaTH OCOOJIMBOCTI
(opMyBaHHS €JEMEHTIB CTPYKTYpPH YypOXKal0 HaCiHHS
ripudIi 3aJeXHO BiJl COPTOBHX OCOOJMBOCTEl Ta
MOTO/IHUX YMOB.

Martepianu i MmeToau

JlocnikeHHs 3 BIDIMBY COPTOBHX OCOOTMBOCTEH
Ha (hOpMyBaHHS €JIEMEHTIB CTPYKTYpPH YpOKai0 HACIHHSI
TipymIi MPOBOTWIM B YMOBAaX HECTIHKOTO 3BOJOKEHHS
[IpaBoGepexuoro Jlicoctermy YkpaiHH Ha IOCTiZHOMY
nom  arpoGiocTaHmii ~ YMaHCBKOTO  JEp>KaBHOTO
negaroriyHoro yHiBepcurety imeHi IlaBma Twuuunwy,
yrnpoxosx 2021-2023 pp. [locnimKyBanu 1m’STh COpTIB,
gotupu Oinoi ripumni — Ertanon, Iligneuepernpka,
Apianna 1 OcnaBa Ta onuH yopHoi — Llapisua IliBHOUi.
Hopma BuciBy HaciHHSI cTaHOBWIJIA 2 MJIH. LIT./Ta, ciBOa
3BHYAHIM PSAKOBUM CIIOCOOOM.

EnemenTn cTpykTypm ypokaio 3a (aszamu pocty i
PO3BUTKY PpOCIHMH BH3Hadanmd 3a METOIUKOI0 COpTO-
BUTIPOOYBAHHS CiIBCHKOTOCIIONAPCHKUX KynbTyp [18],
YpOKalHICTh HACiHHSA — 3Ba)KyBaHHSAM II0 IUISHKAX 3
KO)KHOTO TIOBTOPEHHS, SAKICTh HACiHHA — CHEpriio
NpOpOCTaHHs, cXokicTh Ta Macy 1000 HaciHMH 3a
gyuaHuM JICTY [19]. J1oCcTOBIpHOCTI €KCIEPHUMEHTAIIb-
HUX JI@aHHX MPOBOJWIIM PO3PaxyHKOBO-TOPIBHSIBHUM
METOJIOM 3 BHKOPHCTAHHSM JHMCHEPCIHHOrO Ta KOpes-
HiiHO-perpeciitHoro anamizamu 3a Meroiom Dimrepa [20]
Ta MeTonuYHuX pexkomermaniit [21]. Ilepiox ciBOm Ta
OTPUMaHHS CXOIIB 3a TEMIIEPATYpHUM pPEXKHMOM Ta
BOJIOr0-3a0e3Me4yeHHssM OyB THIIOBHM JUIS 30HH 3a
BUKJIIOYEHHSIM HE3HAYHHMX BIIXWICHb K 33 CEpeAHIMH
JOOOBHMHU TEMIIEpaTypaMH MOBITPs, TaK 1 KUIBKICTIO
omaxis. Y 2021 p. onajiB BUNaio Ha piBHI 6araTopiyHOTo
nmokasHuka, a 2022 i 2023 pp. xapaKTepu3yBaJIHCA
HEe3HaYHUH iX gedimur.

Pe3yabTaTH Ta iX 00roBopeHHs

OpHUM 3 eNeMEHTIB IPOXYKTUBHOCTI Tipuuii €
BHCOTa POCIIHH. BUSBIEHO, IO BUCOTA POCIWH TipyMIli
3aJIeXxaa Bij OlOJOTIYHMX OCOOIMBOCTEH Ta IPYHTOBO-
KIIIMaTHYHUX YMOB BHPOIYBaHHS YIPOJOBXK Bci a3z
POCTY 1 PO3BUTKY POCIHH. Y CEpeIHBOMY 3a TPH POKHU
BHCOTa POCIIMH B (pa3y po3eTKH, HA MTOYATKY BEreTarlii, y
Tphox coptiB — Etanon, [{apisua [TiBHOYi i ApianHa Oyia
Maibke ogHakoBow (9,7 cM, 9,7 cM i 9,9 cM BiIIOBITHO)
To B copry OciaBa BoHa Oyna JOCTOBIpHO OUIBLIOKO i
cranoBuia 10,4 cm. HaliMeHIn MOKa3HHMKH BHCOTH
Oymu y copry Ilingnmeuepeupka (9,0 cm). ouinbHo
3a3Ha4MTH, 10 B (aszax OyraHizamii, UBITIHHA Ta
JIO3piBaHHS BHCOTAa POCJIHMH 3MIiHIOBaNIacs IO COpPTax.
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Sxmo B dazy pozerku Bucora pociuH copty Ocnasa Oyna
HalBUIIOWO, TO yxke B (pasax OyraHizalii, NBITIHHS
Ta JO3piBaHHS IOCTOBIPHO BHUIIOK BOHA Oyja B COPTY
ApiagHa. Y ¢a3y 7no3piBaHHS BHCOTa POCIUH Oyia
Malbke OJIHAKOBOKO COpPTiB OLI0i ripummi ApiagHa Ta

Taéauns 1

OcunaBa i ctaHoBmia, BignoBigHo — 103,4 cm ta 100,6 cm
ta copriB uopHoi ripumui IlapiBna IliBHoui i1 Oimoi
ripunni [lignedepenpka, sika Oyna, BianosigHo — 99,5 cm
199,8 cm (mabn. 1).

Bucota pociuH 3anexHO BiJf cOpTOBHX ocoOimBocTeit (cepenne 3a 2021-2023 pp.)

Bucora pocitus, M, 3a (hazaMu pocTy i pO3BHTKY

Copt —— = :
po3eTKa OyTanizamis IBITIHHS JI03piBaHHS
Ertanon 9.8 29,9 59,9 87,6
IapisuHa ITiBHOYI 9,7 35,6 59,8 99,5
Tlianedepenpka 9,0 30,3 61,6 99,8
Apianna 9,9 38,9 66,6 103.4
Ocnasa 10,4 31,5 62,4 100,6
HIPg s 0,5 0,2 0,6 0,3

AHani3 TPUPOCTY BHCOTH pPOCIMH B MiK(DasHi
nepioM TOKaszaB, II0 B CEPEAHBOMY 3a TPH POKH
HaWOUIBIINIA NPUPICT BUCOTH OYB B NEPiOJ] «UBITIHHSI —
JI03piBaHHSI» B ycCiX coprax 1 craHoBHMB Bix 27,6 cM

(copt Etanon) mo 39,7 cm (copt llapiema IliBHOUI).
[pupict Bucotn pociuH B coprtiB Ilinneyepeupka,
Apianna ta OcnaBa OyB Maiike ogHakoBuM (puc. 1).

MByranizamis M™I[BiTinHa M J[o3piBaHHS

02
39,7

383 38,2

—_ [\ N
W (=) W

IIpupicT BUCOTH POCJIHH, CM
)

Hapisua IliBHOUI

[Migneueperpka

ApiagHa OcnaBa

Puc. 1. IIpupict BucoTH pociauH B MiXx (ha3Hi epioii 3a1exkHO BiJl COPTOBHX 0cOOIMBOCTEN
(cepenne 3a 2021-2023 pp.)

HafimeHmmiA mpupicT BHCOTH POCIMH BCIX COPTIB
OyB y Mixkda3Huil Iepion «po3eTka — OyTaHizamisy, TKui
3HaxoamBca B Mexax Big 20,1 cm (copt Etamon) mo
289 cm (copt ApiamnHa). Y wmikdazHmit mepion
«OyTaHi3amis — IBITIHHA» MPHUPICT BUCOTH OyB 3HAYHO
OiMBIIMM, HDK B IEpioJ] «po3eTKa — OyTaHi3amlis» ane
MEHIINM 3a NPHUPICT B MiXK(a3HUI Nepiox «UBITIHHSI —
nospiBaHHs». ToOTO, 3°ICOBaHO, IO BHCOTA POCIHH
3ajekana BiJl COpTOBUX O0COONUBOCTEH.

BcraHoBieHo, 1110 BUCOTa POCIHMH Pi3HUX I'C€HOTHUIIIB
B yci ()a3u pocTy 1 pO3BUTKY 3ajiexalia BiJl yMOB BUPOILILY-
BaHHS Tipunmi. HalcnpusTimsinn yMoBH it (GopMy-
BaHHS OIOMCTPMYHMX TIOKA3HWKIB 1, BIATNOBIZHO —
yposkaitHoCcTi HaciHHA Tipuwmi Oymu B 2021 p., skuit 3a
TEMIECPaTYPHUM PEKAMOM OYB TEIUIIINM — CEepemHs
nmo0boBa TeMIlepaTypa TMOBITPs IepeBHINyBana Oararto-
piune 3HaueHHs Ha 0,6 C, 1110 pa3oM 3 JOCTATHIM BOJIOTO-
3abe3neueHHsM (omaziB BUmano Ha 49,9 MM Oinblie Bif
OararopiuHOro 3HaueHHs) 3a0e3neyyv (OpPMyBaHHS

JIOCTOBIpHO OLIBIIOT BUCOTH POCIIMH BCIiX COPTIB.

Bererauiitanii nepiox 2022 p. OyB 3a TeMnepaTypHUM
peXUMOM ~ HAaOMWKEHUM 1o  OararopiuHoro — ane
XapaKTepu3yBaBCsl 3HAYHUM JAe(DIIUTOM BOJOTH, OIAIiB
Bunaino 56,8 % Bim cepemHbOro  GaraTopiyHOTO
MMOKa3HHKa, 1[0 HETaTUBHO BILIMHYJIO HA PICT 1 PO3BUTOK
pociuH Ta GopMyBaHHS SIK OIOMETPUYHUX MOKA3HHUKIB,
Tak 1 ypoxaidHocti ripummi. Skmo, B 2021 p. B
¢da3y po3eTKHM BHCOTa POCIMH 10 COpTax Oyia
11,1-12,9 cm, To B 2022 p. — 6,5-9,2 cM. AHajoriuxa
3aJIOKHICTh CIOCTepiraeTecsi B iHII (asu pocry i
PO3BHUTKY KyJIbTYpH.

Bererauiitanit 2023 p. 3a TeMnepaTypHUM PeKHMOM
OyB HaOMIKEHMM JO CEpeIHbOro 0OaraTtopigyHoro,
a 3a BoJioro-3a0es3nedyeHHssM OyB 3aCyLIUIMBHM, OIaJiB
punano Ha 50,3 MM MeHIe 0araTopiYHOTO MOKa3HUKA,
oo craHoBWIO 25 % Big cepemHbOro 0OaraTopigHOTO
MTOKa3HMUKA. Y MiJIOMY II09aTOK POKY OyB CIIPUSATIUBIIIAM
Ut (popMyBaHHS POCTY Ta PO3BUTKY POCIHH TipUHIIi, HIXK
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2022 Bererauiiinuii pik. HagMipHe 3B0JI0KE€HHS B TpaBHi BOJIOTM B YepBHI 1 JIMIHI NpPU3BIB /IO CIIOBUILHEHHS

3a0e3rnedmsio OTpUMaHHs OiIbLIOT BHCOTH POCIUH YCIiX IHTEHCHBHOCTI POCTY pOCIMH B Mbk(pasHHH mepion
coptiB, mopiBHsHO 3 2022 p. Ase 3HayHME nediunT «OyTaHizalis-n03piBaHH» (maou. 2).
Taoauns 2

Bucota pocnuH 3aeKHO BiJl COPTOBHX OCOOIMBOCTEH i yMOB BUPOIyBaHHS

Pik ciBbu Copt Bucota pocnuH 3a azaMu pocTy i pO3BHTKY
(cbaxTop A) (paxTop B) po3eTka OyraHizawis L[BITIHH JI03piBaHHs

Etanon 11,1 50,1 70,1 91,2

IapieHa ITiBHOYI 12,1 55,0 78,9 99,3

2021 [Tinneueperpka 11,6 53,2 73,1 93,5

Apiagna 12,9 56,0 78,2 99,2

OcnaBa 11,6 53,2 74,9 97,5

Ertanon 7,8 26,6 63,0 70,4

HapisHa ITiBHOYI 7,5 39,6 56,4 98,0

2022 [Migmeuepenpka 6,5 25,6 64,6 103,6

ApianHa 7,5 46,8 63,2 108,0

OcnaBa 9,2 25,2 56,6 92,6

Etanon 10,4 13,0 46,8 101,1

LlapiBHa ITiBHOU1 9,4 12,2 442 101,2

2023 [Minneueperpka 9,0 12,2 47,0 102,4

ApiagHa 9,4 13,8 58,4 103,0

OcnaBa 10,4 16,2 55,8 111,8

HIPy 05 sar 0,57 0,52 1,02 0,63

HIPO,OS YMOBH BHPOLIYBAHHS 0,26 0,23 0,46 0,28

HIPy 05 copr 0,33 0,30 0,59 0,36
JucriepciiHUM aHaJIi30M BCTAHOBIEHO, IO B YCiX OyB HesHauHmM. | mmme B (asi mO3piBaHHS BIUIHB
¢da3zax pocty i pO3BHTKY, KpiM Qa3m 103piBaHHS, (hakTOpy «yMOBH BHPOITYBAaHHS» 3HAYHO 3MEHIIUBCS,
HaWOUIBINNH BIUIMB Ha (JOPMYBaHHS BUCOTH POCJINH OyB BOJHOYAC K 10 36,1 % 3pic BIIMB pakTopy «copT» Ta 10
(GakTOpy «YMOBH BHUPOIIYBAaHHSI», SKUH CTAaHOBHB 43,6 % BILJIMB B3aeMonii  (paKkTopiB «YMOBH

Bin 82,5% mo 90,4%, BB iHmWUX Qakropis BUPOLIYBaHHS*copT» (puc. 2).
q)a3a po3eTkn (1)333 6yTaHi3aui'1'

YMoBuU BupoIyBaHHS*
copt; 8,2 %

YMoBH
BUPOIILYBaHHS;
82,5 %

. YMOBHU BUpOLIYBaHHS*
Copr; 5,8 % copr; 5,5 %

/ Inmi daxropu; \ /

a~_ 3,5%

Coprt; 4,1 %

(aza usirinag ¢aza nospisanns
VMOBH BHpOILyBaHHS* COPT;

10,0 % _\

VmMoBH
BUPOLIYBaHHS;
84,8 %

Trui paxTopi; ‘YMOBH BUPOILIYBaHHS;

Copr;
6 15% 0,2 % / 20,1 %

Irmi daxropu;
0,3 %

‘YMoBH BHpOLIyBaHHS*
Copr; 38,1 % coprt; 48,8 %
Puc. 2. YacTtka BIHBY (aKTOpiB Ha BUCOTY POCIMH 3aJIe)KHO BiJl COPTOBUX 0CcOOIHMBOCTEH
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[IponykTUBHICTE Tipuuil 3ajekaia HE JIHIIC Bij
€KOJIOTIYHMX YMHHHUKIB, aje 1 BiJ 0l0JOriYHHX 0COOJIH-
BOCTEH — €JEeMEHTIB CTPYKTypH ypoxkato. HaiiOinbin
BapiabeNbHUH 13 YCiX elIeMEeHTIB IPOJYKTUBHOCTI TpyuIli
€ YHUCIO CTPYYKIB Ha pociuHi. [loTeHIiliHA 3MaTHICTh
POCIMH pPOIMHH XPECTOIBITHX (GOpPMYBaTH OyTOHH,
KBITKH 1 CTPYYKH AyKe BUCOKa, aJe ii peani3amis CyTTEBO
3aJeKUTh SK BiI BHYTPIMIHIX, TaK 1 BiJ 30BHIMIHIX
¢akrTopiB. ToMy KiTBKICTH CTPYYKiB Ha OJHIN pOCIHHI
3MIHIOETBCS B YK€ BEIHKHUX Mexax [22].

Y cepemHbOMYy 3a TPHU POKH HAWOUIBIIY KUIBKICTh
CTpYUKiB (popMyBasiocss Ha poCIMHAX COpPTiB ApiajgHa —
68,7 mr. Ta OcnaBa — 68,5 mT. JlOoCTOBipHO MeEHIY
KITBKICTH ~ CTPYYKIB  C(OPMOBAHO Ha  POCIMHAX
copty ETanon. AnanoriuHa 3aJeXHICTh CIiocTepiraiacs
3 KimpkocTi creben. Haiibimpme creben QopmyBamm
pociamHU copTiB  ApiagHa Ta OcnaBa, JOCTOBIPHO
MeHIIe iX Oyno B iHmmX copTiB. HalimeHm MiHIMBUI
eJIEMEHT YpPOKAaHHOCTI TipYWIll € KUTBKICTh HACIHHS
B CTPYUKY, sSIKa 3MiHIOBajacs 1o copTax Bix 2,9 mo 3,1 mir.

3aneXHO BiA COPTOBHX OCOONMBOCTEH KiJIBKICTBH JIOCTOBIPHOi ~ pI3HMIN 3alle)KHO BiJl TCHOTHIY HE
CTPYYKIB Ha pOCIHHI JOCTOBIPHO 3MiHIOBajacs. BUSIBJIICHO (maén. 3).
Taoaunus 3
EnemeHnTH CTpyKTypH yposKaro 3aJIeXKHO BiJl COPTOBHX 0cOONMBOCTeH (cepente 3a 2021-2023 pp.)

e KinLKic];I; .CTCGCJ'I, Kinbkictsh CTp}L/HqiiB Ha POCIIHHI, Haciuns HfT(,:prqu’
Etanon 2.3 443 3,0
IapisHa ITiBHOYI 3,1 66,0 2,9
Tlianeuepenpka 32 60,8 3,0
Apianna 3,8 68,7 3,1
OcnaBa 4,0 68,5 3,1
HIPo 05 sar. 0,56 0,88 0,61
HIPo 05 copr 0,33 0,51 0,35

3’sgcoBaHO, MO0 3a POKaMHU JOCHIKEHb KUTbKICTh
CTpyUYKiB Ta cTeOel Ha pOCIMHAX 3MIiHIOBAlacs SK
3aJIe)KHO BiJ COPTOBHX OCOONMBOCTEH, Tak 1 yMOB
BHpOIIYBaHHA HacCiHHs ripuwmi. Haii0Oinpmry KilbKicTh
creben 1 CTPy4YKiB Ha pOCIHMHAX BCiX COPTIB OyIo

Taoauns 4

chopmoBano B 2021 pomi. [ocroBipHO Oinbmie Oyio
cteber i cTpydKiB Ha pocnuHax copTiB Apiagna, OcnmaBa
ta Uapieaa IliBHOdWi. = AHaNoOriYHa  3aJEXKHICTH
cnoctepiramacs B 2022 Ta 2023 pp. aye HOPiBHAHO 3
2021 p. iX KiTbKiCTh OyJa JOCTOBIPHO MEHIIOO (mao. 4).

EneMeHTH CTPYKTYpHU YpOXKAKO 3aJICKHO BiJ] COPTOBHX ocobnmBocteit (2021-2023 pp.)

Pix ek — Kinpkicts cTeben, KinbKicTh CTpyUKiB Ha POCIHHI, Haciuns B cTpyuKy,

IIT. IIT. IIT.
Ertanon 3,1 69,4 33
IapiBHa ITiBHOUI 3,5 86,4 34
2021 [lixneuepernpka 43 76,8 3,3
Apiagna 4,7 79,1 34
OcnaBa 4.8 78,3 3,4
Ertanon 2,1 47,4 3,0
apisua ITiBHOYI 2,5 56,3 3,0
2022 IMixneuepenpka 3,3 56,8 3,0
Apianna 3,7 59,1 3,0
OcnaBa 3,8 54,3 3,0
Etanon 2.3 443 3,0
LapiBHa ITiBHOUI 3,3 55,3 2,8
2023 Tlianeuepenpka 2,0 48,6 3,0
Apianna 3,0 68,0 3,3
OcnaBa 33 73,0 3,3
HIPy05 sar. 0,56 0,88 0,61
HIPO.OS YMOBH BHPOIIYBaHHS 0;25 0,39 0,27
HIPg.05 copr 0,33 0,51 0,35

JucriepciiHuM ~ aHaNi30M  BCTaHOBJIEHO, IO CIpUSUIO  TINBWIICHHS HACIHHEBOI MPOAYKTHBHOCTI

HaiiOiIpmMii BIUIMB Ha  (OpPMYBaHHS  E€JEMEHTIB ripunmi. Y cepemIHOMY — BpOKAHICTE  HACiHHS

CTPYKTYpH Yypokato OyB (akTopy «yMOBH BHpOLIY-
BaHHSA», SKWH CcTaHOBHMB Bim 35,3 mo 65,5 %, BIuMB
(axTopy «copT» Takox OyB BenukuM Bix 20 1o 35,5 %, a
BIUIMB B3aeMoJii (hakTopiB OyB He3HAYHUM (puc. 3).
OmHuM 3 KpuUTepiiB  OIHKKM  e(EeKTUBHOCTI
3aCTOCYBAaHHSl €JIEMEHTIB TEXHOJIOTII BHPOIIYBaHHS
€ piBeHb YpOKalHOCTI Ta SKiCTh HACiHHA. BcTaHoBieHO,
mo 30UTBIICHHSA IIOKAa3HHWKIB CTPYKTYPH  BPOXKAIO

JIOCTOBIpHO 30unbIIniIacs Bcix copTiB. HaiiBumumm BiH
O0yB y copriB Iligneuepeupka i OcnaBa — mo 1,25 1/ra
ta Apiagaa — 1,17 1/ra, sKi XapaKTEepPU3YyBaJIUCS
1 BUITUMH OIOMETPHUYHUMH MMOKA3HUKAMH — CJICMCHTAMH
CTPYKTYpH ypoxar. MK ypOXaWHICTIO HACIHHS
Ta €JEMEHTAMU CTPYKTYPH YPOXKaK, KOPEISIiHHO-
perpeciiiHiM aHali30M, BUSIBICHO CEPEHIO 3aJICHKHICTh
3 KoedimienToM kopeii 0,47-0,66.
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KIJIBKiCTH cTeden

YMOBH BUPOIIyBaHHS;
37,5 %

YMmoBH
BUPOIIyBaHH*

o~ copr; 13,2 %

d’

Iaui daxropw;
14,0 %

CopT; 35,3 %

KUIBKICTh cTPY4KiB

‘YMoBH BUpOITyBaHHS*

Inmni daxropy; 0,2 % coprt; 14,3 %

g-r o

YMoBH BupouyBaHus; 65,5 %

KUJIbKICTh HACIHHA B CTPYYKY

YMoBH BUpOITyBaHHS; 65,5 %

VYmoBu

i . Copr; 20,0 % BUPOLIYBaHHs*
IHHHO(bza I;/:OPH ’ ’ copt; 14,3 %

Puc. 3. YacTtka BBy (akTopiB Ha opMyBaHHS
€JIEMEHTIB CTPYKTYPH YPOKato

BucHoBku

®opMyBaHHS MiJBULIEHOI NMPOAYKTHBHOCTI Tipuuili
BU3HAYAIOTh OKPEMIi €JIEMEHTH JI0 SIKHX HaJle)KaTh BUCOTa
POCIUH, KiJIbKICTB CTe0E, KiIbKICTh CTPYUKIB Ha POCIIHHI
Ta KUTBKICTh HACIHWH B CTPYdYKy. BusBieHo, mo BHcOTa
POCTHMH TipuuIli YIpOOOBXK BCi (a3 pocTy i PO3BHUTKY
POCTHH 3a TPH POKH JOCHTIIHKEHB 3aJIe)Kajia BiJl COPTOBHX
0COONMMBOCTEW Ta KIIMATHYHHX YMOB BHPOIILYBAaHHS.

Sxuro B dazy po3etku Bucota pociuH copty OciaBa Oyna
HaiiBumor (10,4 cMm), To yxe B ¢azax Oyronizauii,
LBITIHHS Ta J03PiBaHHS JOCTOBIPHO BUILOKO BOHA Oyia B
copty ApiagHa (38,9, 66,6 i 103,4 cM BiIIOBITHO).

Haiibinpima KiNBKICTH  CTpy4kiB  (opMyBanacs Ha
pocimHax copTiB ApiagHa — 68,7 mr. Ta OcnaBa —
68,5 mr. JlocTOBIpHO MEHITYy KiJIBKICTH CTPYYKiB

copmoBaHo Ha pocimHax copty Eramon (44,3 mrt.).
AHaroriyHa 3aJIeKHICTh CITOCcTepiramacss 3 KiJIbKOCTI
creben. HaliMeHIT MIHIMBHE eNneMEeHT yposkaitHOCTi
TipYHIi € KiTBKICTh HACIHHA B CTPYUKY, SIKa 3MiHIOBAIACs
mo coprax Bim 2,9 g0 3,1 mT. MOCTOBIPHOI Pi3HUIL
3aJIeXHO BiJl TCHOTUITY He BHsiBiIeHO. HaiicnpustiauBinn
yMOBHU Ui (OPMYBaHHS OIOMETPUYHHX MOKa3HHUKIB 1,
BIJIMIOBIZTHO — YPOXaWHOCTI HACIHHS Tipuuili Oyau B
2021 p. Bucora pocnun mo coprax B 2021 p. B ¢dasy
posetku Oyma 11,1-129 cm, B 2022 p. — 6,5-9,2 cm.
AHanoriyHa 3aJeXHICTh CIIOCTEepIiraeTbesl B iHII (a3u
pOCTy 1 pO3BUTKY KyJIbTypH. Tako JOCTOBIpHO Oinblne
creber 1 cTpyuKiB Ha pocinHax copTiB ApianHa, OcnaBa
ta IlapiBua IliBHoui Oymo B 2021 pomi. HaiiOinpmmit
BIUIMB Ha (DOpPMYBaHHS E€JIEMEHTIB CTPYKTYPH YpPO’Karo
OyB (hakTOpy «YMOBH BHPOIIYBaHHS;», SIKHH CTaHOBUB
Bix 35,3 mo 65,5 %, BB (hakTopy «copT» Takox OyB
BesinkuM Bix 20 1o 35,5 %, a BB B3aemoii hakTopiB
OyB He3HayHNM. 30UTBIICHHA TOKa3HUKIB CTPYKTYpH
BPOXAI0 CIPHAJIO MiABHUIICHHS HACIHHEBOI NMPOIYKTHUB-
HOCTI TipYHIIi YCiX COPTIB, ajie AKiCTh HACIHHA — €Heprist
MPOPOCTaHHS, CXOXicTh Ta Maca 1000 HaciHMH He
MiJBHUIyBajiacs 3aJCKHO BiJl BEIUYMHU CJICMCHTIB
CTPYKTYPH ypO’Kalo, JOCTOBIPHOI Pi3HHII MO cOpTax He
BHUSIBJICHO.

Kouduaikr inTepeciB

ABTOp CTBEpPIUKYE NpPO BIJCYTHICTb KOH(IIKTY
IHTEepeCiB MI0JI0 BUKJIAIY Ta PE3yIbTATIB JOCIIKEHb.
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A study was conducted to determine the effect of foliar feeding with Plantafol on the growth and development of
F1 tomato hybrids plants of different ripening periods throughout the growing season and the overall yield. The aim
of our research was to determine the effect of foliar feeding with Plantafol (manufactured by Valagro, Italy) on the
growth and development of plants throughout the growing season and the overall yield of tomato hybrids. In the
experiment conducted in 2018-2021 in film greenhouses at the experimental site of the State Biotechnology
University in the south-eastern part of the Left-Bank Forest-Steppe of Ukraine, the following options for fertilizing
with Plantafol were studied in the fruiting phase using F1 tomato hybrids Berberana (early) and Bostina (medium).
It was found that foliar feeding accelerated the development phases of plants compared to the control without
treatment. The development of plants treated with Plantafol was most intense in the budding phase, with buds
forming on the plant two to four days earlier than in the control. The biometric indicators in the mass flowering
phase were higher in plants that received foliar feeding with Plantafol. Depending on the foliar feeding used, during
the mass flowering period, a difference of 3 to 18 % was determined in the main biometric indicators of tomato
plants. During the fruiting phase Fertilizing with Plantafol showed the best plant development in the experiment
with three plant treatments. The formation of the total tomato yield by months of the fruiting period in the experiment
with three plant treatments was maximum, with the yield level indicator for both hybrids being 12-21 % higher than
the control. According to the research results, the best was the experiment with three treatments, which resulted in
an increase in yield for the Berberana hybrid by 17.5 % (by 2.8 kg/m*) compared to the control and for the Bostina
hybrid by 14.8 % (by 2.2 kg/m?) compared to the control. The prospects for further research are to establish the
relationship between the composition of chelated micronutrient fertilizers with various chelating agents and the
impact on the processes of yield formation from the application of such fertilizers by foliar feeding methods and the
selection of the optimal fertilizer composition for further use, due to which producers will be able to receive
additional profit.

Keywords: tomato (Solanum Iycopericum L.), hybrids, chelate complexes, microfertilizers, cultivation
technology, foliar feeding, yield.

OuiHka BIVIMBY M03aKOPEHEBOr0 milxkuBJaeHHs npenapaTtom [lianrado
Ha ypoxkaiiHicTh riopuaiB nominopa (Solanum lycopérsicum L.)

B. I1. CeBigos

JepxaBHuit
6ioTeXHONOTiYHMIT
YHIBEpCHTET,

M. XapkiB,
VYkpaina

IpoBeseHO HOCHiKEHHS BIUIMBY TO3aKOPEHEBHX IiUKHBIICHD NperapaToM IlmanTtadon Ha picT Ta po3BUTOK
pocnuH ribpunie F1 mominopy pi3HOI IpymH CTHIJIOCTI NPOTSATOM BCHOTO BETETaTHBHOIO MEpioAy Ta pIBEHb
3arajgpHOi BPOXXKaWHOCTi. METOK HAlIMX IOCIIPKEHb Oyino BH3HAYCHHS BIUIMBY [103aKOPEHEBUX IIiKUBICHB
npenapatoM Ilnantadon (BupoOHuurBa Valagro, Iramis) Ha picT Ta PO3BHTOK POCIHH IPOTSATOM BCHOTO
BEreTaTHBHOIO MEpiojly Ta PiBeHb 3arajbHOI BpOXKAMHOCTI ribpuaiB nomigzopy. Y mocmigi nposeneHomy y 2018—
2021 pokax y IUIIBKOBUX TEIUIMIIX Ha JOCHIAHIN [unsHUi J{epkaBHOro OiOTEXHOJOTIYHOTO YHIBEPCUTETY Y
miBIeHHO-CcXiHil gacTuHi JIiBoGepesxHoro JlicocTemy YkpaiHu BUBYaIN BapiaHTH IT03aKOPEHEBOTO MiIKUBICHHS
npenaparom [lnanTacdon i3 3amyuenssm riopuais F1 mominopa Bep6epana (panniii) Ta Bocrina (cepenHbpaHHiii).
BcraHoBII€HO, 1110 3aCTOCYBaHHS O3aKOPEHEBUX ITIKMBIIECHD MOPIBHSHO 3 KOHTPOJIILHUM BapiaHTOM 0e3 00poOKu
NPHIIBHAIIYBAIO IPOXO/UKEHHS pOCIHHAMH (a3 po3BUTKY. PO3BHTOK poCIMH 0OpoGIeHHX MpernapaTom
ITnanradon OyB HalOiIBII iIHTEHCHBHUM Y a3y OyTOHi3aNii, Ha ABi-40THUPH 10OH paHillle 3a KOHTPOIIb BiIOyBaIOCh
(opmyBanHst OyToHIB Ha pocnuHi. [lepeBUIIeHHS 0iOMETPUYHMX TOKA3HUKIB y (hasy MacoBOTO IBITIHHS Malli
POCIIMHHM SIKi OTPUMYBAJIM MO3aKOPEHEBI MiKuBiIeHHs npenapatoM [Tnanradon. B 3amexHOCTI Bi MpoBeneHUX
N03aKOPEHEBUX ITIJKHUBIICHB, y IEPiOJ] MAcOBOTO IBITIHHS, BH3HAYECHO PI3HULIO IO OCHOBHUX OlOMETpPHYHHX
MOKa3HUKAX POCIHMH MOMIiIOpa, sika craHoBMIA Bix 3 10 18 %. YV ¢asy miogoHomenHs [IpoBeaeHHs miKUBICHb
npenaparoM [lnantadon mokasano Kpauyii pO3BUTOK POCIIHH 3a BapiaHTOM JOCIiy 3 TpboMa 00poOKaMu POCITHH.
DopMmyBaHHs 3arabHOI BPOXXAHHOCTI MOMiTOpa 3a MiCAIAMU TEpiofy TUIOAOHOMICHHS Y JOCIHIIl 3 TphoMa
00poOkaMu pocIuH OyI0 MaKCHMAJIbHHM, 13 MOKa3HHUKOM PiBHS BpoxKaifHOCTI it o06ox ribpunis — Ha 12-21 %
OlIIbILIE KOHTPOJIIO. 3a pe3ysbTaTaMy JOCIIKEHb BU3HAYEHO, 110 HAWKPAIIMM BUSBHUBCS BapiaHT JOCIiLy 3 TpbOMa
00pobKkamy, 3a SKHM OTPMMAHO IIiJBMIIEHHS BpOXkaiHOCTI 1is ribpuny Bepbepana Ha 17,5 % (Ha 2,8 kr/m?)
MOPIBHSAHO 3 KOHTPONEM Ta s Ti6puny Boctina na 14,8 % (ua 2,2 kr/mM*) NOpiBHAHO 3 KoHTpoeM. [lepcrekTHBoI0
MOJaNbIIMX JOCHI/UKEHb € BCTAaHOBJCHHS 3aJICKHOCTI MK CKIaJOM XEIaTHUX MIKpOJOOpHB 3 Ppi3HUMH
XeJIaTyIOUHMH areHTaMH Ta BIUIMBY Ha MpoLecH (popMyBaHHs BPOXKAHHOCTI BiJl BHECEHHS TAKHX JI0OPHB METOAAMHU
[103aKOPEHEBOTO IiKUBJICHHS Ta BUOOPY ONTUMATIBEHOTO CKJIa Ty JOOPUBA [T MOAAIBIIOTO 3aCTOCYBAHHS, 3aBISKH
4OMY BHPOOHHKH MAaTHMYTh MOXJIMBICTh OTPUMYBATH JOJATKOBUI IPHOYTOK.

KarouoBi cioBa: mominop (Soldnum lycopérsicum L.), ribpumu, XemaTHi KOMIUIGKCH, MiKpoaoOpuBa,
TEXHOJIOT1sI BUPOITYBAHHS, I03aKOPEHEB] ITi[DKUBICHHS, YPOXKAHHICTb.

Bi6aiorpadgiunuii onuc aas nutyBanus: Cesidos B. I1. OniHka BIIMBY [103aKOPEHEBOTO IiKUBICHHS npenapaToM [lnanTadon Ha ypoxkaiHicTb
ribpuiB mominopa (Solanum lycopérsicum L.). Scientific Progress & Innovations. 2024. Ne 27 (3). C. 26-30.
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Beryn

v Cy4acHOMY CLIIBCBKOMY rOCI0/1apCTBi
BUKOPHCTaHHS JUIi KOPEHEBOTO Ta I103aKOPEHEBOTO
BHECEHHS XIMi4HI 3aCO0M yJOOpPEHHS Ta 3aXUCTY POCINH
BUSBWINCS ONHUM 3 Hal3Hauymux (akTopiB #Horo
IIBUIKOTO PO3BUTKY. 3arajbHa 0ioiorizamis CiTbChKOTO
rocrofapcTBa BuUMarae (OpPMyBaHHS aTbTCPHATUBHHUX
cucTeM yIOOpPEeHHS Y TeXHOJIOTI1 BUPOIIYBAHHS CIIILCHKO-
TOCTIOJIapChKUX KYJBTYpP, BUMArae MouryKy e(peKTUBHUX
came OiOOpraHigYHMX CHCTEM Yy peaji3alii MMOTeHIiary
pOCIIMH 3 3aJlydeHHs M OiompenapaTiB pi3HOI MpUpOaU
(ctumyansiTopu, mincuitoBadi azotdikcaii, Tomo) [1, 2].

VY nanwuii yac HaOyBalOTh MOLIMPEHHS MIKPOJI0OpHBa,
IO MICTATh SK Makpo-, TaKk 1 MIKPOEJIEMEHTH.
[Ilo mpu3Beso A0 MOWIYKY IHIIUX JDKEpPENl TOXKUBHHX
PCYOBHH 3 BUKOPUCTAHHSAM OUIbII OC3MEUYHUX IS
HaBKOJIMIIHBOTO CEPEAOBHINA MIKpPOIOOPUB Ha OCHOBI
KOMIIUIEKCOHATIB (XeNaTiB) MeTaliB. IX BHPOOIAIOTH
[UITXOM CHOJYYCHHS KaTiOHIB METaJiB 3 MOJICKYJIaMu
OpPraHiYHUX KHCJIOT 3 YTBOPEHHSM CTIHKHX CIIONYK —
xenaTiB. BcTaHOBIEHO, 1m0 XemaTtd (COJi OpraHiYHHX

KHCJIOT) MAalOTh BHCOKY OIOJIOTIYHY aKTHBHICTE,
BHACTIZIOK  4YOTO  BHUKOPUCTOBYIOTBCS 3  METOIO
MiJBUIICHHS] 3aCBOIOBAHOCTI POCIMHAMHU KOPUCHHUX

pedoBuH [3-5].

3HMKECHHS POJIOYOCTI IPYHTIB €, B TOMY YHCIHIi,
HACJTiIKOM 3MEHIICHHsS OOCSTiB BHECEHHS JOOpHB,
HEeJIOTPUMAaHHS HAyKOBO OOIPYHTOBaHMX CIBO3MIH,
ITHOPYBaHHSI 3aKOHY IIOBEpHEHHS y IPYHT OCHOBHHX
CJIEMCHTIB  KHMBICHHA Ta 1H. Tomy po3poOka
aNbTCPHATHBHUX  CKOJOTIYHO  OC3MEYHMX  MiIXOIIB
JI0 3HWKEHHS 3a0pyIHEHHS TIPYHTIB € HarajlbHOIO
HeoOxinicTi0 [6—10]. L{iHHICTP KOMIUIEKCHUX JOOpPHUB
3 moOaBKaMU MIKpPOEIEMEHTIB MOJATaE B TOMY, IO iX
0o0TpyHTOBaHE 3acTOCyBaHHA 3abe3ledye MOTYXHUH
PpO3BUTOK pociuHU. HalikpamiM nursxoM 3abe3rnedeH s
POCIIMH MIKPOEJIEMEHTAMH € IPOBEICHHS II03aKOPEHEBUX
TiDKUBIICHB MikpogoOpuBamu [11-14].

B ocTanHi poku xemaTHi MiKpogoOpwBa depe3 CBOIO
HU3bKY BapTICTh, EKOJIOTIYHICTh Ta 3aBASKH CBOIl
3JJATHOCTI BiJIHOBJIIOBATH CIJIbCHKOTOCHOAAPCHKI IPYHTH,
MOKpAIlyBaTH BPOXAWHICTH Ta SKICTh  CLIBCHKO-
rOCMOJIAPChKUX KYJIBTYp TOYaIN IIUPOKO BUKOPHUCTO-
BYBAaTHCh Yy CUILCHKOMY IOCHOZAPCTBI MEPENTOBHUX KpaiH.
3 MeTOr0 3HIKEHHS Te(ITUTY MIKPOEIIEMEHTIB Ta 3aMiCTh
HEOpPTraHIYHUX COJIEH 3aCTOCOBYIOTH XEJIaTH, AKi € BOJO-
PO3YMHHUMH IOXMBHUMH PEYOBHHAMH Ta TpPHU I03a-
KOPEHEBOMY BHECEHHI, NPAKTUYHO HE 3aKPiILTIOIOTHCS
y 1pyHTi [15-18]. ocmigHnkaMu 3aIpOIIOHOBAHO KiJIbKa
MOJIMBHX BapiaHTIB MEXaHi3My BIUIMBY MiHEPabHHUX
MOOpHUB Y BWIVIAII XEJATHUX KOMILICKCIB Ha POCTOBI
IpoIleCH OBOYEBHMX POCIHH, 30KpeMa IOMiIOpiB.
Po3yMmiHHS IMX B3a€EMOJIM JacTb PO3YMIHHA LUIAXIiB
TiIBUTIICHHS BPOYKAHHOCTI CLIBCHKOTO TOCTIOIAPCTBA TIPH
MiHiMi3a1lii HebakaHUX CIONyK y tiogax [19-22].

OcobnuBy yBary mpuBEpTa€ BHUPOOHUIITBO OBOWIB,
30KkpemMa moMinopiB. Ilomimopum — HainmomymspHima
OBOYEBa KyJbTypa y cBiTi. CBiTOBE IIOpiYHE BUPOOHHMII-
TBO CBIXKHX IMOMIIOPIB ckiagae 0am3pko 180 MITH. TOHH.
Bonu cranoBiaTs mMaiixke 20% BCiX BUPOOJICHHX OBOYIB.
B Vkpaini ix oOcsar y 3arampHiil CTpyKTypi (oHIY
CTIO)KMBAaHHA OBOYIB Ta (PYKTIB Mae HAHOUIBITY

yactky — 40-45xkr [23-25]. 3arasom mnpakTHyHi
JOCIHIJDKEHHSI TaKOoXX BKa3yloTh Ha Te, IO XeJaTHi
KOMIUIEKCH B MLIJIOMY KOPUCHI HE TUIBKH JUII POCTY
MIaroHiB 1 KOPEHIB POCIMH IOMijfopa, aje 1 JIIoTh K
KaTaji3aTop IMpOINECiB MOTJMHAHHS MOXMBHUX PEYOBHUH
Ta CHPHUSAIOTH IIJBUIICHHIO BPOXXAMHOCTI OBOYECBHX
KynbTyp. [na BupimenHs npoOIeMH IIiIBHIICHHS
BPOXKAMHOCTI KyJNbTypH TIOMIZIOpa aKTyaJbHHM €
BUBYCHHA €(QEKTUBHOCTI ICHYIOUMX IIperapariB s
M103aKOPEHEBOTO BHECCHHSI.

MeTta DocJIiaKeHHs

Meroto pocmijpkeHb Oyj0 BH3HAYEHHS BIUIUBY
NI03aKOPEHEBUX ITiPKUBIICHb NperniaparoM Ilnanradoin Ha
picT Ta pO3BHTOK PpOCIMH IPOTATOM  BCHOTO
BEreTaTUBHOIO  IEpiofy Ta  piBeHb  3arajbHOi
BPOXKAWHOCTI TIOPHIIB TOMiTOPY Pi3HOI TPYIH CTUTIIOCTI.

3as0annss  docniddceny TiependavaNy: BHUSABICHHS
BIUIMBY KUIBKOCTI M03aKOPEHEBUX ITi/PKUBIICHHS! POCIINH
pI3HUME KOHIEHTpalisMu mnpemnapary llmantadon Ha
O0lOMETpUYHI TIOKAa3HWKH POCIWH ¥ ypOXKaWHICTH Ta
BU3HAUYEHHS KOPEJLAIii MK HUMU.

Marepianu i MmeToau

ExcriepuMeHTanbHi  TOCHIPKEHHST NPOBOAWIN Yy
20182021 pokax y IUIIBKOBHX TCILTHIISX Ha OCIITHIN
nimstaIi Jlep>kaBHOTO 010TEXHOIOTIYHOTO YHIBEPCHTETY Y
niBaeHHO-cXigHil wactuHi JliBoOGepexnoro Jlicoctemy
Vkpaian.  MarepianoM UL JOCHIDKeHb Oy
iHgeTepMiHaHTHI TiOpuam momimopa — bepbepana F1
(panniif) Ta bocrina F1 (cepenuappanHiii).

Jliisl BUKOHaHHA 3aIJTAaHOBAHUX 3aBJIaHb JIOCII/DKEHb
3aCTOCOBYBAJIM TaKi BapiaHTH IiPKUBIICHHS IpenapaTom
[Tnantadon:

-0e3 miKUBICHHS (KOHTPOJIB);
npemnapatoM 10.54.10 y ¢a3y 3 nucTKiB;

- 1Bl 00poOku — nepia mpenaparom 10.54.10 y dasy
3 nuctkiB + apyra npenapatom 20.20.20 y ¢a3y novatky
LIBITIHHS,

- Tpu 00poOKH — nepmra nmpenapatoM 10.54.10 y dazy
3 nmuctkiB + apyra npemaparom 20.20.20 y da3y modatky
LBITIHHSA + TpeTs npenapaToM 5.15.45 y dasy miogoHo-
LIEHHS.

[Mnanradon, 3a  cranmapraMmu  €BpOCOIO3Y,
BIZHOCHUTBECA OO BHCOKO XIMIYHO YHCTHX 1 HOBHICTIO
PO3UMHHHUX JOOpPHB, CIELIiaNnbHO PO3POONECHUX IS
MO3aKOPEHEBOr0  Mi/pKUBIEHHSA. [0 CcKiagy Takox
BxomsaTh [IAP Ta apg’roBaHTH, 1O TWiABUIIYIOTH
KYTHKYJIIpHY KJIITHHHY MPOHHUKHICTH Ta €()EeKTHBHICTH
M103aKOPEHEBUX ITiJKUBIICHb.

[Tpn mocmimkeHHI BIUIMBY 3aCTOCYBAaHHS XEJNATHUX
npenapariB Ha SKIiCHI Ta KUIBKICHI NMOKa3HUKH IUIOJIB
MOMiZIOpy BM3HAUEHO CTparterii e()eKTUBHOTO IIOM SIK-
LIEHHs 3TyOHOrO BIUIMBY 3aCOJICHHS Ha OBOYEBI
KYJIBTYPH, SIKi BAPOLIYIOTBCS y 3aXHIICHNX yMOBax. Kpim
TOTO, TOKa3aHO IEepPEeBarv KOHTPOJILOBAHMX MOMIPHHX
KOPUTYBaHb 3aCOJICHHS NPH 3aXHUIICHOMY BHPOIyBaHHI
JUTSI T IBUTIICHHS TX TIO’KUBHOT IIiHHOCTI [26, 27].

Pocrmuan mominopa BHpPOIIyBaNIX y BECHSIHO-JITHIN
KynbTypo3MiHi. [IOBTOpHICTE mOCTiITy YOTHpHpPa30Ba,
3arajbHa KUIBKICTH pociuH — 480 mr. HaciHHA

omHa 0OpoOKa
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JIOCHIZPKYBaHUX TiOpWIB BHCIBAIM y KaceTH Yy TPETIO
JIeKaJ1y JIIOTOT0, y TPETIO IeKaay KBITHS — MepIy JAeKaay
TpaBHs BUCAPKYBAJIM Ha MOCTilHE Miclle BUPOLIYBaHHS y
TEemMIo. 3arajbHa IUIONA JUIAHKM — 8 M2, Iuioma
00iK0BOT AisAHKK — 5 M2, CXeMa BUCAIDKYBaHHS PO3CaIU
Ha TOCTiifHe MicIe y IUIBKOBY Terwmuiro 90+50%35 cm.
Bapiantn mocmifiB  po3MimIyBadMi METOJIOM ITOBHOI
peHmoMizaii.

Y mompoBOMY AOCHIAI MPOrpamMoI0  JIOCIiIKEHb
nepenbavanucsa:  (EHONOTIYHI  CIIOCTEpeXECHHA  3a
TepMiHAaMH TIPOXO/DKEHHS (a3 Bereramii pocIuHAMHU
MOMijziopa, BH3HAYCHHS OIOMETPUYHHX IIOKa3HHKIB
pocnuH (BHCOTa pOCIHMH, JiaMeTp crebia, IuIoma
JIMCTKOBOT HIOBEPXHI, KiJIBKICTh JHUCTKIB Ta Maca IUIoja),
o0nik BpoxaWHOCTi. biomMeTpuuHi BUMIpH NPOBOJMIH
y a3y MacoBOro MBITIHHS 1 IUIOJOHONICHHS POCIIKH.
OO0dik  ypokallHOCTI IUIOJIB TOMijopa IPOBOIUIN
OKpEeMO 3a BapiaHTaMH 1 TOBTOPHOCTSIMH.

PesyabTaTh Ta iXx 00roBopeHHs

3a pesyabTaTaMH JOCTIKCHb BH3HAYECHO pPIBCHb
BILNIUBY TTO3aKOPEHCBUX HiI[)KI/IBHeHI) Ha CTPOKH
NPOXOKEHHSI POCIMHAMH TIoMizopa (a3 pO3BHUTKY.
3acToCyBaHHS IT03aKOPEHEBUX ITIPKUBIICHD TIOPIBHSIHO 3
KOHTPOJILHUM BapiaHTOM 0e3 00pOOKH MPHIIBHIIIYBAIO
MIPOXO/PKEHHsT pociauHamu (a3  po3BuTKy. Cnocte-
PSXCHHS CBI4ATh, IO PO3BUTOK POCIMH 0OpOOICHHX
npenaparoM Ilnanradon OyB HalOUIBII iHTEHCHBHUM Yy
a3y OyroHizauii, Ha JBi-uoTHpH J00M paHime 3a
KOHTPOJIb BiI0YBasIoCh (hOpMyBaHHsI OyTOHIB Ha POCIIHHI.
O06poOKka TakoX MPUIIBUAIIYBATA CTPOK BCTYITY POCINH
y (ha3zy MacoBOro IUIOIOHOIICHHS Y BCIX BapiaHTaX JOCIijy.

binbll pO3BMHEHMMH BHSABWINCSA POCIMHHU IIPH
3acTocyBaHHI npenapary [lnanTtadon y BapianTi 3 TppoMa
o0poOkamu, OlOMETpHYHI TOKa3HHKH SKHUX Yy a3y
UBITIHHS Oy HalOUTbIIUMU (puc. 1).

3838 3800
3680 - -~ 3550 3593
3368 - 3170 3365 _ —
1483
138 . o— 1398 138
125 12
111 115 125 127 110 116 120 126
KOHTpPOIB l obpobka 2 oOpobkH 3 0OpobKH KOHTpPOTIb 1 0bpobxa 2 obpobkm 3 obpobku
Bepbepana Boctina

M Maca pociHHH, T

B ToB:xHHA LEHTPANBHOrO ¢Tedia, cM

MTInoma micTkoBOI MOBepXHI, eMY/poci.

Puc. 1. biomeTpnuHi MOKa3HUKU POCIUH, y a3y MacoBOro IBITIHH, cepeaHe 3a 2018-2021 pp.

[epeBuiieHHs: GIOMETPUYHUX TOKa3HHUKIB y (asy
MacoBOTO IIBITIHHS MajJH POCIMHU SKi OTPHUMYBAJIA
MT03aKOPEHEeBI IHKUBJICHHS TpemaparoM Ilmanradoir.
Bci iHm BapiaHTH TakoX TEPEBHITYBAH KOHTPOJIB,
aie Oynmu MeHIIEe BapiaHTy 3 TpboMa OOpoOKamu.
B 3amexxHOCTI BiJl TPOBEIACHHX  II03aKOPEHEBHX
Mi/PKUBJICHB, y TIEPiOJ] MACOBOTO IBITIHHS, BH3HAYCHO

13900

13358 13375

12808

- 250 261
226 224
278 279 288 294 276

KOHTPOIb 1 odpobka 2 00pobrn 3 00pobkn

Bepoepana
M Maca pocTHHE, T

B JloB:XHHA HCHTPATBHOTO cTebIa, eM

PI3HHUIIO TI0 OCHOBHHUX OIOMETPMYHMX MOKa3HUKAX
POCIHH TIOMizopa, sika craHoBmIa Big 3 mo 18 %.

HocmimkeHHss OiOMETpUYHHX TIOKa3HUKIB y a3y
TUIOZOHOUICHHS TI0Ka3aJI0 Kpalluil PO3BUTOK POCIHH 3a
BapiaHTOM JOCIHioy 3 TpboMa O0OpOOKaMH pPOCIHH
npemnapatoM [lmanTadon (puc. 2).

12605

12258
598 241
290 299

2 obpodku

12119

228
283

1 obpobka

11135

KOHIPONB 3 obpodEn
Bocrina

MTLnoma THETKOBOT IOBEPXHI, cMY/pocT.

Puc 2. biomeTpryHi TOKa3HUKH POCINH, ¥ a3y MacoBOTo IUIOIOHOIIEHHS, cepeane 3a 2018-2021 pp.
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Bapiant nmociiny 3 TphoMa 00poOKamMH pOCIUH
ribpuny bocrina OyB HaWOUIBII BHUCOKOPOCIUM —
2993 cm, Ha 8% Oimbmie koHTpONroO. Haiibinbme
3HAYCHHS [OKa3HWKA IUIONI JIMCTKOBOi TOBEPXHI
(13900 cm?) orpumano s Tibpuay bepbepana 3a
BapiaHTOM JocHimy 3 Tproma obpoOkamu, mo Ha 9 %
Oible KOHTPOMIO, a A4 Tiopuay Bocrina (12605 cm?)
TaKOX 3a I[iM BapiaHTOM JIociiny, mo Ha 13 % Oimbrre
KOHTPOJTIO.

Y nmepiog MacoBOro IUIOJOHOIICHHS —BiAMideHO
CHJIBHUM TPSMUN 3B’S30K MAacH POCIWHH 3 IUIOIIEIO
JIUCTKOBOI TMOBEpXHi (T 0,98+0,59), xopesiiitai
3B’S3KM IUIONI JIMCTKOBOI MOBEPXHI 3 JOBXHHOIO

Taoauusa 1

HeHTpanpHOro cTebna (r = -0,68+0,57) Ta Macu pocIuHU
3 JIOBXKHHOIO HEeHTpaipHOro crebma (r = -0,78+0,28).
a1 6ioMeTpUYHI NOKA3HUKH MaJIM MiX CO0O0I0 cepeHii
Ta CWJIBHHUN 0OCpHEeHMH 3B 5130K (maoa. 1).

HaliMenmmii piBeHb BpOXKAaHHOCTI OTPUMAHO B
2018 poui — 13,3 xr/M> mmsa ribpumy bBocrina 3a
KOHTPOJILHHM BapiaHToM Ta 16,5 kr/M?> nna ribpumy
BepbOepana 3a BapiaHTOM JTOCITITy 3 TphOMa O0OpPOOKaMH.
A HaWBHIIMM TOKa3HHK 3arajbHOI BpOXKaHHOCTI Oyio
BimsHaueno B 2021 poui Ha piBHi Bix 16,7 kr/m?> ms
riopugy bocTtiHa 3a KOHTPOJBHUM BapiaHTOM [0
20,4 xr/m? ayis ribpuny bepbepana 3a BapiaHTOM J0CHi Ty
3 TpbOMa 00poOkamu (maon. 2).

Kopemsmiiai 3B’s3k¢ MiX 610METPUYIHIMH MOKa3HUKAaMHU POCIIHH, Y a3y MacoBOTO TIOAOHOIICHH,

cepenne 3a 2018-2021 pp.

OBKHHA IIEHTPAJIBLHOrO CTe0JIa. Ilinomia JUCTKOBOI MOBEPXHI Maca pocIuHA
ITokasHuku A M ? _ 2 PXHI, p ?
cM CcM°/pociL. r
Il1oma JIMCTKOBOT MOBEPXH, CM%/POCIT. -0,68+0,57 X
Maca pociunu, r -0,78+0,28 0,98+0,59 X

Taoaunsa 2

®DopMyBaHHS 3araJIbHOTO BPOXKaro 3a BapiaHTamu 00poOkw, 3a 2018-2021 pp.

VpoxkaiHicTh, Kr/m’

daxtop A ®axrop b #+ 10 KOTPOITIO
a a o CcepeaHe
(riGpuz) (ximsKicTs 06poGox) 2018 2019 2020 2021 Kr %
Be3 06poOku (KOHTPOIIB) 14,5 15,2 14,9 18,1 15,7 - -
1 o6pobka 15,2 16,3 15,9 19,0 16,6 0,9 5,9
Bepbepana
2 00pobxu 16,1 17,1 18,2 19,5 17,7 2,1 13,1
3 06pobKHu 16,8 18,3 18,2 20,4 18,4 2,8 17,5
Be3 06poOku (KOHTPOIIB) 13,3 15,1 14,2 16,7 14,8 - -
1 o6pobka 14,0 15,6 14,3 17,4 15,3 0,5 33
bocrina
2 00pobOxu 14,4 15,9 16,6 17,9 16,2 1,4 9,3
3 06pobKH 15,5 16,6 17,2 18,8 17,0 2,2 14,8
3anexxHo Bil  NPOBEIECHUX  IT03aKOPEHEBHUX noMinopy. Hailikpamum BHSBHBCS BapiaHT JOCHITy 3
mipKuBIeHs npenapatoM [Imanragon O6ymo 3abe3nedeHo TppOoMa 00pOOKam®, 3a SKHM OTPHMAaHO IIiIBHIICHHS
3pOCTaHHA 3arajJbHOi  ypOXXaWHOCTI JIs  TiOpumy BpoxkaiiHocTi mist ribpuny bepbepana Ha 17,5 %

bepbepana Bin 15,7 Kr/M? 32 KOHTPOJBHUM BapiaHTOM
nociigy mo 18,4 xr/m? 3a BapiaHTOM J0CHiZy 3 TphOMa
00pobkamu, a s ribpumy Bocrina Bin 14,8 kr/m? 3a
KOHTPOJILHUM BapiantoM 1o 17,0 kr/mM? 3a Takum camum
BapiaHTOM JOCIiTy.

BucnoBku

Po3BuTOok  pociuH  00pOOJNIEHWX — MpemapaTom
[Imantadon OyB HaWOimbII iHTEHCHBHUM Yy (azy
MacoOBOTO IBITIHHS TOCII/IKyBaHi riOpuan 3a BapiaHTOM
OCTiTy 3 TM03aKOPEHEBUMHU TI/DKUBICHHAMHA Malli
HalOLIpII PO3BUHEHI POCITHHH, B ceperHpoMy Ha 3—18 %
OUThIIe KOHTPOJIO. Y (ha3i MacoBOTO IUIOJOHOIICHHS
BiJI3HAUCHO HAHOLIBINI Cepel TOCTIKCHUX 010MEeTpHYHI

TIOKa3HUKH 3a BapiaHTOM )IOCJ'IiL[y 3 TpbOMa
IO3aKOPCHCBUMU Hi)l)i(I/IBﬂeHHﬂMI/I. 3aB£l§1KI/I
IIPOBEACHHIO TMO3aKOPEHCBUX HiIl)KI/IBJ'lel—Ib oM

npenapatoM OTPUMAaHO 3POCTaHHS PIBHS BpPOXKAWHOCTI

(Ha 2,8 xr/M?) NOPIBHAHO 3 KOHTPOJIEM Ta U8 TiOpHIy
Bocrina ma 14,8% (ma 2,2 kr/M?) TOpiBHAHO 3
KOHTPOJIEM.

Hepcnexmueu nodanvuiux O00CHiOdNCEHb  TIOJATA-
TUMYTh y BHUBUYCHHI OCOOJIMBOCTEH BIUIMBY pPi3HHX
32 CKJIQJIOM KOMIUIEKCOHIB Ha PO3BUTOK POCIHH
Ta OIIHKY arpoximMiyHoro edexty BiJ BHECECHHS
TaKHX JOOPHB METOIaMH IT03aKOPEHEBOTO IMiKUBICHHS
Ta BHOOPY ONTHMAajJbHOTO CKJIamy MJoOpwBa s
MOJANBIIOr0  3aCTOCYBaHHA y  IOBHOMY LMK
BHUPOILYBaHHS KyJIbTYPHU IOMiopa.

Konduikr inTepeciB

ABTOp CTBEPIUKYE NpPO BIJCYTHICTH KOH(MIIKTY
IHTEpeCiB 1010 BUKJIAIY Ta Pe3yIbTaTiB JOCIIIKEHb.
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M. Kulyk A comprehensive study of energy crops, taking into account the technology elements, is the key to obtaining a
E-mail: sustainable harvest of energy-intensive biomass (raw material for biofuel production). It is very important to choose
kulykmaksym@ukr.net the right miscanthus varieties for specific growing conditions, considering their adaptive properties, yield and energy

productivity. This article is dedicated to the study of this issue. The research was carried out during the period of
Poltava State Agrarian 2020-2024 using the methodology of experimental agronomy and scientific recommendations. The scheme of the
University, experiment involved 5 varieties of miscanthus giganteus of Ukrainian origin. The variants were randomly placed in
Skovoroda St., 1/3, a four-fold replication. The research results found that during the first to third years, miscanthus varieties showed
Poltava, 36000, high adaptive properties. On average, over the years, miscanthus plants were resistant to lodging (9.0-9.7 points),
Ukraine drought-resistant (8.2-9.7 points) and cold-resistant (9.0-9.4 points). Miscanthus plants of the following varieties

have the highest complex adaptability to growing conditions: ‘Hulliver’ and ‘Osinnii zoretsvit’ (9.5 and 9.6 points,
respectively), slightly lower but high level of adaptability was observed in the varieties ‘Biotekh’ and ‘Verum’ (9.3
and 9.4 points, respectively), and the lowest adaptability was recorded in the variety ‘Universalnii’ (less than 9.0
points). The varieties with the longest growing season were found to be: ‘Hulliver’ and ‘Osinnii zoretsvit’ (202.2
and 200.7 days, respectively). Other varieties under study had a shorter growing period. Having calculated the yield
of miscanthus biomass in terms of dry biomass, the inter-variety difference of these parameters was determined. The
most productive varieties were ‘Osinnii zoretsvit’ and ‘Hulliver’ (at or above 12.5 t/ha of dry biomass). The same
varieties provided a high yield of biomass (37.5 and 39.3 t/ha, respectively) and energy yield (at or above
675.0 GJ/ha) over the three years. Thus, the response of miscanthus plants to environmental conditions is reflected
in their adaptability and the duration of the growing season. This is closely related to biomass yield. Varieties with
a longer growing season also provided higher yields of energy-intensive biomass: ‘Hulliver’ and ‘Osinnii zoretsvit’.
Keywords: miscanthus, variety, adaptability, productivity, yield, energy productivity, energy yield.

AHaJIi3 COPTIB MiCKaHTYCY 32 aJaNITUBHICTIO, BPOKAWHICTIO Ta €eHEPronpoAYKTHBHICTIO
O0iomacu B ymoBax JliBoOepesknoro Jlicocreny Ykpainu

P. C. Tereprok | M. 1. Kynuk

[osrasesxuii AepxasHuit Bcebiune BUBUCHHS €HEPTETHYHUX KyIbTYP, 3 yPaXyBaHHSIM €IEMEHTIB TEXHOJOTII € 3alOpYKOI0 OTPUMAHHSI

arpapHuii yHiBepcuTer, cTasoi BpoXKaiHOCTI eHeproeMHoi OiomMacH (CHpoBHHA JUIst BAPOOHHITBA Gionanus). [Ipu 1boMy, paBHIbHO MTiaGip
M. TTonasa, COPTIB MICKaHTYCY, 3 ypaXyBaHHSIM II€BHHX yMOB BHPOIIyBaHHS Ta iX afalTUBHHUX BIACTUBOCTEH, NMOTEHIIATy
Vxpaina BPOXKaHOCTI Ta EHEPrONPOAYKTHBHOCTI Ma€ aKTyallbHe 3Ha4eHHs. CaMe BUBYCHHIO WX IIUTaHb i IPUCBAYCHA 1aHa

myomikanist. Jocmimkenas Oyau nposeneHi npotsarom 2020-2024 pokiB 3 BUKOPHCTAHHAM METOJUKHU JIOCIITHOI
CIIPaBU B arpoHOMIi Ta HAYKOBHX PEKOMEHIAMLIH. Y CXeMy EKCIIEpUMEHTY OYJI0 3aly4eHO 5 COPTiB MiCKaHTYyCy
TiraHTCHKOTO YKpaiHCBKOTO MOXOKEHHs. BapianTu Ha mmomi Oymmu po3MiIleHO PeHJOMi30BaHO y YOTHPHKPATHIH
MOBTOPHOCTI. 3a pe3yJNbTaTaMu MAOCII/PKEHb BCTAHOBJICHO, IO BIPOAOBXK IIEPLUIOrO—TPETHOIO POKIB COPTH
MICKaHTYCy IPOSIBUIIM BUCOKI aJalITUBHI BJIACTHBOCTI. B cepeiHbOMY 3a pOKH POCIHHH MiCKaHTYCy Oy CTilKi 10
Bwuiranas  (9,0-9,7 6aniB), mocyxocriiiki (8,2-9,7 6aniB) Ta xomomoctiiiki (9,0-9,4 6aniB). Haiibinbuoro
KOMIUICKCHOKO aJallTUBHICTIO 10 YMOB BHPOLIYBAaHHS BOJIOAIFOTH POCIMHHM MICKAaHTYCy HACTYIHHX COPTIB:
’I'yniBep’ Ta *OciHHil 30penBit’ (BianoBigHo 9,5 1 9,6 6aiiB), A€o HIDKYA, ajle Ha BUCOKOMY PiBHI — BOHA HasiBHA
y copriB ’biorex’ i 'Bepym’ (BiamosimHo 9,3 i 9,4 GaniB), Ta HaliHWXKYa — BiAMideHa y copTy ' YHiBepcalbHUIA
(menmre 9,0 6anis). BcraHOBNEHO, 1[0 HAWOLTBII TPUBAIMM BEreTALIMHUM MEPiOIOM BiA3HAYMINCS COPTH:
’T'yniBep’ Ta *Ocinniii 3opensit’ (BianosiaHo 202,2 Ta 200,7 1i6). Menm TpuBanuM 1ieit mepion OyB y iHIIHX COPTIB
MOCTaBJICHUX Ha BHBYeHHs. Ilicis o0iiky Bpo)kaifHOCTI GioMacH MiCKaHTYCy 3a CyXOK0 0iOMacor0 BH3HAYCHO
MIDKCOPTOBY Pi3HHMITIO 32 JaHUMH IoKa3HHKaMu. Haiibinsnn BpoxaifHIMu copTamu BusSBHINCE *OciHHIH 30penBit’
ta 'T'yniBep’ (Ha piBHi, abo Oimbmre 12,5 1/ra cyxoi 6iomacn). Lli x copTi cymMapHO 3a TpH POKH 3a0e3Hmedmin it
BHCOKHIT 00car 6iomacu (Bixmosinuo 37,51 39,3 1/ra) Ta BuXizx eHeprii (Ha piBHi, abo Oimbmie 675,0 I'/Ix/ra). Takum
YMHOM, PEaKIlisi POCIHH MICKaHTYCY Ha BIUTHB YMOB 30BHIIIHBOTO CEPEIOBHINA BiTOOPaXKAETHCS 1X aAaNTHBHICTIO
Ta TpHBAIICTIO Bererauiiinoro mepioay. lllo mae TicHmii 38’5130k 3 BpoxaiinicTio Oiomacu. Cami Ti copTH, w10
XapaKTepU3yBaIUCs OLTBII MMOAOBKEHUM IEPIiOAOM Bereraiii 3a0e3meyiig i BUCOKY BPOXKAWHICTh €HEPrOEMHOL
Giomacu: "T'yniep’ Ta *OciHHI#i 30penBiT’.

KaiouoBi c10Ba: MickaHTyc, COpT, aJalTHUBHICTb, NPOAYKTHUBHICTb, BPOXKANUHICTH, CHEPrONPOLYKTUBHICTS,
BHXiJ] €Hepril.

bi6aiorpadiunnii omuc pas nuryBanusa: Temepiox P. C., Kymux M. 1 Awnami3 copTiB MICKaHTYCy 3a aJanTHUBHICTIO, BPOXaiHICTIO Ta
€HeproIpoAyKTHBHICTIO 6ioMacH B ymoBax JliBoOepexuoro Jlicocteny Ykpainu. Scientific Progress & Innovations. 2024. Ne 27 (3). C. 31-37.
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Beryn

Ha ceoronHi, [uts oTpuMaHHs IOCTYIHOT H JenieBol
eHeprii Bce Oilnpla yBara BYEHHMX CHpSIMOBaHa Ha
BUBYCHHS QJIBTEPHATHBHUX JOKEpeaT eHeprii B CBITI.
3amydeHHsS A0 BHKOPHCTaHHS albTEPHATHBHHUX JDKEPEN
eHeprii Hapa3i € aKTyalbHAM TUTAHHAM W 1 YKpaiHu.
3-moMiXK HAX — POCIIMHHA OioMaca CreliaTbHUX POCINH
BHpPOIIYBaHUX Ui OTPUMAHHSA €Heprii € HaiOiIpm
nocTymHOo. JIo TakuMX pPOCIWH BiAHOCATH TakK 3BaHi
«EHEPTeTHYHI KYJIbTYypH», 10 € aJalTOBaHUMH J0 YMOB
BHPOIIYBaHHA Ta BUCOKOBposkaitHumu [1]. Iopsz 3 num,
3a JIOIIOMOTOI0 EHEPreTUYHUX KYJIbTYP LIJTKOM MOXKIHBO
MiBUIIUTH ~ CHEPrOHE3aJEKHICTh  TEPUTOPIaAIbHUX
rpoMaj Hamoi kpaiHu. [Ipy HbOMY BaXKJIMBUM € OLIiHKa
MOTEHLiAly EHEepProKyJbTYp, B T.dY. 1 MICKaHTyCy
riranTcbkoro (Miscanthus giganteus), sk OnHIiel 13
BHCOKONPOAYKTUBHUX €HEProKyibTyp [2]. BpaxoByrouu
3HAaYHI IUIONII MAapriHabHUX 3€MeNlb Ta HasBHI
3apeecTpoBaHi COPTH MICKaHTYCY TiraHTCHKOTO BUHHKIIA
motpeba y 3a0e3leveHH] UX IO SKICHAM CaJUBHUM
MaTepianoM. JlaHe mUTaHHS MOTPeOye OLIBII MITHOOKOTO
BUBYCHHS.

3 yciX BHIIB EHEPreTUYHHX KyJIbTYp HAHOUIBII
MIOWIMPEHNM Ha TepuTopil YKpaiHH € TpencTaBHUKH
pOIMHU TOHKOHOTOBUX (Poaceae): MICKaHTYCH, TPOCO
pyTomnoioHe (cBiTYTrpac), copro mykpose Ta iH. [3].
MeH11 nonIMpeHi, ajne BUCOKOTPOAYKTHBHI 3a 6iomMacoro
Ta BUXOJIOM CHEPril 3 OJMHUII TUIONI € KIOHK BepOu U
TOTIOJI Ta PI3HOBHIY MABJIOBHII [4—6].

BceranoBneno, mo mopsax i3 auBepcHdikalliero
CUIBCHKOTOCTIONAPCHKUX ~ KynbTyp [7,8], HasBHUM
MOTEHLIAJIOM POCIMHHOrO pecypey [9], eHepreTuuHi
KYJIBTYPH BOJIOJIIOTH BUCOKMMH aJallTHBHUMH BIIACTH-
BOCTSAMH Ta 3/1aTHI (OPMyBaTH BHCOKiI Bpoxai Giomacu B
ymoBax VYkpainm [10-12]. Xowa Bci eHepreTwdHi
KyIbTypH BHCOKOBpPOXKaifHi, BOHH MJalOTh Pi3HY
MIPOAYKINIO 3 OTJBITy eHeproeMHocTi Oiomacu [13, 14].
Ha meif mokasHHK, mOpsAn i3 TPYHTOBO-KIIMATHYHUMHU
yMOBaMH, B OUIbMIii Mipi MaTh BIUIMB COPTOBI
BJIACTHBOCTI, aHDK arpoOTEXHOJIOTISl  BHPOILYyBaHHS
KyneTyp [15-17].

BigmiTumo, 1110 3-1IOMIXK HAYKOBHX YCTaHOB YKpaiHU
sIKI MPAIOIOTh IO CENEKINi Ta HACIHHHUITBY COPTIB
CHePreTHYHUX KynbTyp €: HamioHanpHHI OOTaHIYHUI
cax iMm. M. M. I'pummka HAAH Vxpaiam [18, 19],
[HCTHTYT OiOCHEPTEeTHYHUX KYJIBTYP 1 MYKPOBUX OYPSKIB
HAAH VYxpainu [20, 21] Ta iHmi, B T.4. 3apyoixHi [22, 23].

Hacroronni iHTPOIYKINS Ta CENEKIis MiCKaHTYCy
pPO3BHBA€EThCSI Yy JIBOX OCHOBHHMX HamlpsiMax: sK
JIEKOpPaTUBHOI Ta €eHepreTUYHO1 pocaunu [24, 25].

[HII1 HAayKOBIIi, aHAJI3YIOYH CyYaCHUIA CTaH PO3BUTKY
CeJIeKIIil Ta peecTpallii npeACTaBHUKIB poxy Miscanthus
B YKpaiHi Ta CBiTi 3iMiCHWIN iX NOPIBHAUIBHUM aHANi3.
[Ipu oMy BOHM BCTAHOBMJIM MOTEHIIaN €HEprii, Io
3a0e3neuyioTh POCIMHH Oi0CHEPTeTHYHOTO HAMPAMKY
BuKopucTaHHs. [Ipu 1pOMY BH3HA4YEHO BaXKJIHMBICThH
NorMOIIeHHs ceNeKiitHol poOOTH 31 CTBOPEHHS HOBHX
COpTiB MickaHTycy [26].

3 ypaxyBaHHAM CBOiX ocoOmuBocteit Miscanthus
Lutarioriparius IIMpOKO BUPOLTYETHCS HA MapriHAIbHUX,
HUBBKONPONYKTUBHUX 3eMisix [27]. Tlpu upomy

(iTO1IEHO3HM MICKaHTYCY MOXXYTh (POPMYBaTH LIOPIYHUH
o0csr 6iomacu Ha piBHi 28,4 T/ra [28]. BomHowac Oiomaca
i€l POCIIMHM BBaXKAa€THCS BIAMIHHOIO CHPOBHHOIO JIJIS
06ioMacH, OCKIJIbKHM HOro crebiia MarTh BUCOKHH BMICT
JITHOIENIOJIO3U Ta HU3bKUIH BMicT 300 [29].

[Mopsim 3 mmM, Ha CHOTOAHI IPYHTOBHOTO aHANI3y
1 TOCITiPKeHHST BUZIOBUX OCOOIMBOCTEH, 3apEECTPOBAHUX
COpPTIB Ta IHTPOAYKOBAHUX COPTO3PA3KiB POCIHH 3 POIY
MICKAaHTyCy  3a  TOCIONApChbKOI0  MPHUIATHICTIO,
BPOXAWHICTIO Ta CHEPrONOTEHI[iAJIOM B HAYKOBiil
JiTeparypi HeIOCTaTHBO. Y 3B’A3KY 3 UMM JIaHE MUTaHHA,
1110 oOpaHe JyIsl JOCIIKEHHS € aKTyaJIbHUM.

Merta ZlOCJIiI[?KeHHﬂ

MeTa MOCTIPKCHHS — BUBYCHHS COPTIB MICKaHTYCY
riraHTCHKOT'O 3a aJalTUBHICTIO POCIIMH, BPOXKAHHICTIO Ta
EHEeProNpPOIyKTHBHICTIO Oi0MacH.

Martepianu i meToau

JocmimkeHHs Oymu MpoBeICHiI MIPOTATOM
2020-2024 pokiB 3 BAKOPUCTAHHIM METOAUKH JOCIITHOT
cnpaBu B arpoHomii [30] Ta HayKOBHUX pEKOMEH-
namiii [31-33]. V cxeMy eKCIEpUMEHTY OyJio 3aiydeHO
COPTM  MICKaHTyCy  TiraHTCBKOTO  YKpaiHCHKOTO
MOXOJPKEHHs. Bapiantw Ha mwionyi Oyiaw pO3MIIICHO
PEHIOMI30BaHO Y YOTUPUKPATHIN IIOBTOPHOCTI.

Jns  mpoBemeHHS — OCHIIKECHb  3aCTOCYBAH
3araJbHOBIIOMI METOIH (A1aJIEKTHKH, aHAII3Y 1 CHHTE3Y)
Ta CIeliajJbHI METOAH, 3-TIOMIXK AKHX: JabopaTopHHUH Ta
MOJIbOBUH.

MarepiaioMm s JOCHDKCHHA OynHm  COpTH
MICKaHTYCY TiraHTCBKOTO, IO BHeceHi B Peectp [34]:
‘Bepym’, ‘Ocinniii 3opeusit’, ‘TymiBep’, ‘biotex’,
Ta ‘Y HiBepcalbHUI .

BuBueHHSs COPTIB MiCKaHTYyCY TIPOBOJIMIIH BiAOBIHO
J0 0QiLiffHOTO ONKCY COPTIB POCIHMH Ta MOKA3HUKIB X
rocro/iapchkoi MPUAATHOCTI 3 ypaxyBaHHsM reorpadidHol

EnepretnuHy TpPOXYKTHBHICTB, 3
CHEPrOEMHOCTI  0OloMacw  MICKaHTYCY
MPOBOIMIIA BiATIOBIAHO METOTUKH [37].

MareMaTiuHy 0OpOOKY €KCIEPUMEHTANBHUX JTaHUX
MIPOBOIMIIA Ha OCHOBI CTATUCTUYHOTO aHAJII3Y JOCIiTHIX

ypaxyBaHHIM
riraHTCHKOro

JAaHWX 13 3aCTOCYBaHHAM KOMII IOTEpHOi IpOrpaMu
Craructuka 6.0 [38].

Pe3yabraTn Ta iX 00roBOpeHHs

Ilepion mpoBeneHHS  JOCHIPKEHb B yMOBax
neHTpanbHoi  vactuHu  JliBoOepexHoro Jlicoctemy
XapaKTepu3yBaBCs HECTIHKUMH KITIMaTHIHUMH YMOBaMHU
(puc. 1, puc. 2).

Y1poaoBx 2020-2024 pokiB criocTepiranocst

BIIXWJIEHHS CepeAHbON000BOI TeMmIepaTypyd MOBITPS
BiJl cepeIHbpOOaraTopivHMX MoKa3HUKiB. [1i BigxwmiieHHS
y Oik 30UIbLICHHS, TOPIBHIHO i3 CepelHIMH (iKCyBasn
y HacTynmHi nepiogu: Oepe3ni Ta uepBHi 2020 poky,
murHi 2021 poky, cepnHi 2022-2023 pp. Ta JunHi-
CepmHi ¥ YacTKOBO TepIIoi IOJOBHHU BEPECHS
2024 poxky.
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Puc. 2. CepenHpoMicssYHa KiJBKICTh OMAIIB 3a Mepiof Bereraiii mickanrycy, 2020-2024 pp.

[potsarom 2020-2024 pokiB B yMOBaxX HpPOBEACHHS
JIOCITI/DKeHb TaKOX BiJAMiYadl BiJIXWICHHS CEPEIHbO-
Mics/9HOT KIUTBKOCTI OMaJiB BiJl cepeaHbOOAraTopiaHUX
MmokasHWKiB. HajmipHa KiTBKICTH OMaNiB BigMidueHa
y kBitHi Ta uepBHi 2020-2021 pokiB Ta npoTATOM
OKpeMUX IepiofiB uepBHs, cepnHs i BepecHs 2022 poky.
30inblIeHHS ~ OMaJiB  TOPIBHAHO 13 CepelHiMHU
MOKa3HUKaM{ BiIMIYaJId TaKoX Yy KBIiTHI, CepIHi,
xoBTHi-ucronaai 2023 poky, a TakoXk B OKpeMi nepiou
kBiTH-TpaBHa 2024 poky. IIporsirom nepiony Bererarii
€HEePreTUYHUX  KyJbTyp CIOCTepiraju W  OKpemi
MOCYIIUIMBI MEPiOH, MO MPUMAIATH Ha BECHSHI MiCAIl
2022 poxy. Hectauy omamiB Tako)X BiIMI9aidll y JITHI
Micsmi 2021-2022 pokis ta 2023-2024 pokis. 1o mano
MOJUJIMBICTE OO0 ’€KTHBHO OIIHUTH PEaKIil0 POCIUH

MICKaHTYCY TiraHTCHKOT'O Ha YMOBHU BHPOILYBaHHS 3a iX
aIaNTUBHICTIO.

AIanTHBHICTE POCIMH MICKaHTYCY TiraHTCBKOTO JO
YMOB BHPOIIYBaHHS 3IMCHIOBAJIM HPOTATOM KOKHOTO
poky BereTarii, BinmoBinHO 10—tu GampHOI mkamu. [lpu
[bOMY BH3Ha4aJIH OCHOBHI IIOKa3HUKH: CTIHKICTh POCINH
JI0 BHJISITAHHS, MOCYXO0- Ta XOJOJOCTIMKICTh, HA OCHOBI
YOro BCTAHOBIIFOBAJIH iX KOMIUIEKCHY CTIHKICTB.

[lpoTsiroM  mepUIOrO—TPETHOIO  POKIB  COPTH
MICKaHTYCY TiraHTCHKOTO TPOSIBUJIM BHCOKI aJalTHBHI
BJIACTUBOCTI, IO B MAWHAMII 3pOCTaJH 3 MEpIIOTro
TI0 TPEeTii epioJl BUPOIIYBaHHS KyIbTypH. B cepenapomy
32 POKM POCIIMHH MICKaHTycCy OyJiM CTiiiKi IO BHIISITAaHHS
(9,0-9,7 6axniB), cepemHBO- Ta IOCYXOCTiHKi (8,2—
9,8 6aiB) Ta xonomocriiki (9,0-9,4 6aniB), uB. puc. 3.
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Puc. 3. AganTiBHI BIaCTUBOCTI COPTIB

MiCKaHTYCY TiraHTCHKOTO:

a — CTIHKICTh JO BUJIATaHHS, O — MOCYXOCTIHKICTh, B — XOJIOJOCTIHKICTb,
a0B — KOMIUIEKCHA CTIHKICTb, ceperte 3a 20202024 pp.
IHpumimxu: C 1 — copt ‘Bepym’, C 2— copt ‘OciHHiii 30peusit’,

C 3 —copr ‘T'yniep’, C 4 — copr ‘biorex’, C 5 — copt ‘YHiBepcabHuii .

Haii0inpImor0 KOMIUIEKCHOK CTIMKICTIO IO YMOB
BHUPOIIYBaHHA  BOJOMIIOTH  POCIAMHH  MIiCKaHTYCy
riraHTCEKOTO HacTymHUX copTiB: ‘['ymiBep’, ‘Bepym’ Ta
Ocingniit  3opemnit (9,4-9,6 0OamiB), Oemo HIKYA,
aje Ha BHCOKOMY piBHI — HasBHa y coptiB ‘bioTtex’
(ma piBHi 9,3 OamiB), Ta HaHIKYA — BIIMIY€HA Y COPTY
‘“Vuisepcanpamii’ (8,7 0amiB).

[Ipotsarom nepiony mociijpkeHHs (Brpoxosx 2020—
2024 pp.) 3adikcoBaHO Pi3HY TPUBAIICTH BEreTaliiHOTO
NepioJy COpTIB MICKaHTyCy TiraHTChKOTO, fKa Mala
3HaYHE BapiIOBaHHs B MEXax JIOCHIPKyBaHOT'O COPTHMe-
HTY — Big 175,9 no 204,3 ni6 (maéa. 1, puc. 4).

Ta6auuns 1
TpuBaicTh BEreTamiiHOTO MEPioay COPTIB MICKAHTYCY
riraaTcbkoro, 2020-2024 pp.

[lepion, poxu Cepentie
Copr | 20202022 | 20212023 | 20222024 pen

o . -, 3a pOKH

(epmit) (npyruif) (Tperiii)

C1 199,1 2024 189,6 197.0
C2 2004 2023 1995 200,7
C3 2015 2043 200,8 2022
C4 1982 2004 1972 198.6
Cs 1958 1994 175.9 1904
Cepenre 199,0 201,8 192.6 197.8

Tpumimxu: C 1 — copt ‘Bepym’, C 2— copt ‘OcinHilt 30pensit’,
C 3 —coprt ‘T'yniep’, C 4 — copt ‘biorex’, C 5 — copt ‘VHiBepcaabHHii .

[IporsiroMm pOKIB  JMOCIIJDKEHHS — CIIOCTEpiraisocs
He3HayHe 30UIbLIEHHS BereTalifHOro Iepiogy COpTIB
MiCKaHTyCy Ha npyruii pik (199,4-204,3 ni0) mopiBHIHO
3 mnepmmM (195,8-201,5 ni6) Ta Ttperim (175,9—
200,8 ni6b), puc. 4.
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Puc. 4. TpusanicTb BeretamiifHoOro nepioay copris

MICKaHTYCY TiraHTCHKOTO:

a — mepuuii pik Bereranii, 6 — IPYTuid pik Bererarii, B — TpeTill pik
Bererauii, abB — cepente 3a poku, 2020-2024 pp.
IHpumimxu: C1 — copr ‘Bepym’, C2— copr ‘OciHHill 30pensit’,
C 3 —coprt ‘T'yniep’, C 4 — copt ‘biorex’, C 5 — copt ‘VHiBepcanbHuii’.
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B cepennboMy 3a pOKH JOCIIIKCHHS 3-IIOMIXK COPTIB,
0 BHUBYAIKMCSA HAWOUIBII TPHUBAIMM BETETAIlIHHUM
nepiogoM Bim3Haumiaucs copta: ‘OciHHIM 30penBit’,
‘T'yniep’, (6inbire 200 1i6), aemo HWXK4Ya — BiH OyB y
coptiB ‘Bepym’ Ta ‘bBioTex’ 1 HalilMeHII TPUBAIMM LieH
nepiox OyB y copry ‘YHiBepcampHmi® (190,4 nib).
[Mo BKa3ye Ha Te, IO AOCIHIIKYBaHI COPTH MiCKaHTYCY

MaJli pi3HYy PEaKIlifo Ha MOTOJHI YMOBH BHPOIIYBAHHS i
BEreTyBalll MPOTATOM HEOJHAKOBOTO MPOMIXKKY 4Yacy
(190,4-202,2 ni6).

3a BHMBYEHHS BPOXKaHHOCTI COPTIB MICKaHTYCy 3a
CyxOl 0i0Macor BCTaHOBJICHO, IO ICH IOKAa3HUK B
OUHAMII POKIB JOCTIIDKCHHS BapiloBaB Yy IIOCHTh
IMUPOKHUX Mexax — Bin 4,9 mo 19,5 1/ra (maén. 2).

Taoauus 2
YposkaiiHICTh COPTIB MiCKaHTYCy 3a cyxoto 6iomacoro (1/ra), 2020-2024 pp.

[lepion, poku

Copr 20202022 20212023 20222024 Cepenie 3a + /- 710 YMOBHOTO CTAHAAPTY
(epmit) (apyruit) (Tperiit) poxu

Cl 5.7 12,5 18,3 12,2 -

C2 5.5 13,0 19,0 12,5 +0,3

C3 64 13,4 19,5 13,1 +0,9

Cc4 53 12,3 18,2 11,9 20,3

Cs 49 11,3 17,9 11,4 0,8
Cepenne 5,6 12,5 18,6 12,2 -

HIP,s 0,13 0,12 0,14 - -

HIPys (pik) 5,98, HIPys (copr) 0,44, HIPys (pik i copr) 0,13 T/ra.
IHpumimxu: C 1 — copt ‘Bepym’, C 2— copr ‘Ocinsiii 3opergit’, C 3 — copt ‘I'ynisep’, C 4 — coprt ‘biotex’, C 5 — copt ‘VHiBepcaabHuii .

3-IOMDK  COpTiB  MICKaHTYCy TiraHTCBKOTO B
CepeIHPOMY 3a TPU POKH HaiOimbLI BpOXKAHHHMHU 3a
cyxoto Oiomacoro OyB copr ‘IymiBep’ (13,1 1/ra,
mpubaBKka 0 yMOBHOTO cTaHmapTy csarama 0,9 t/ra) i

‘Ocinniit  3opeusit’ (12,5 t/ra, npubaska 0,3 T/ra).
Menm Bpoxaitaum (11,9 T/ra, 3MEHIIEHHS 10 CTaHAAPTY
Ha 0,3 T/ra) OyB copt ‘bioTex’. HalimeHI BpoxaitHUMU
OyB copt ‘YHiBepcanpanii’ (11,4 1/ra), puc. 5.
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Puc. 5. YpoxaiiHicts cyxoi 6ioMacu copTiB MiCKaHTYCY TiraHTCBKOTO:
a — mepIuii pik, 0 — Apyrui pik, B — TpeTii pik, abB — cepenHe 3a poku, 2020-2024 pp.
Tpumimxu: C 1 — copt ‘Bepym’, C 2— copt ‘Ocinniit 3opensit’, C 3 — copt ‘I'ymisep’, C 4 — copt ‘biorex’, C 5 — copT ‘YHiBepcanbHHIA' .

3-mmoMixk JOCTIKYBaHOTO COPTHUMEHTY 3a
BpOXKaiHICTIO cyXxoi ©OioMacH BHOKPEMJIEHO COpPTH
MicKaHTYyCy rirantcekoro ‘I'ymiBep’ (Big 6,4 1o 19,5 T/ra,
B cepeaHbomy 3a poku 13,1 1/ra). Ha omHakoBOMY
piBHi (BimmomimHo 12,5Ta 12,2 T/ra B cepeaHbOMY
32  pOKM) BpoXaifHiCTb  Olomacu  QopmyBanacs

y copriB ‘OciHHili 30penBiT’ Ta ‘Bepym’, a y copTy
‘VHiBepcaJIbHUI® 1€l MOKa3HUK OYB CYTTEBO HIDKYUM
(11,4 1/ra).

O0csr cyxoi 6iomacu Ta BUXij eHeprii 3 Hel B po3pisi
COPTIB MICKaHTyCy TiraHTCBKOrO pa3oM 3a pPOKH
JIOCJIIIKCHHST HABEJICHO Ha puc. 6.

Scientific Progress & Innovations e 27 (3)
35



50,0
40,0 37,5
30,0
20,0

10,0

0,0

Cl1 C4 Cs5

800,0
700,0
600,0
500,0
400,0
300,0
200,0
100,0

0,0

7074
675,0 K
6388 6265 506z

Cl1 C2 C3

0

Puc. 6. O6car cyxoi 6Giomacu (a) Ta Buxifg eHeprii (0)
COPTIB MiCKaHTYCY TiraHTCBHKOTO, Y CyMi

3a 2020-2024 pp.
Ipumimxu: C 1 — copt ‘Bepym’, C 2— copt ‘OciHHiil 30pensit’,
C 3 —copt ‘Tynisep’, C 4 — copr ‘biotex’, C 5 — copt “VHiBepcaabHuii’.

C4 Cs

3a o0csrom 6ioMacH BHOKPEMJICHO COPT MICKaHTYCY
riraaTcekoro ‘T'ymiep’ (39,3 T/ra, B cyMi 3a TPU POKH).
CyTTEBO HIDKYMM 1 Maike Ha OJHAKOBOMY DIBHI Liei
nokasHuK OyB y coptiB: ‘Bepym’ i ‘OciHHii 30pensir’,
BianoBigHO 36,5 ta 37,5 1/ra. Copt ‘BioTex’ 3a0e3neunB
obcsar Giomacu Ha piBHI 35,8 T/ra, a HalHIWKYNM el
MOKa3HUK OyB y copTy ‘YHiBepcanpauit’ (34,1 1/ra).

3 ypaxyBaHHAM TeruoeMHocTi Oiomacu (17,5—
18,0 Mmx/kr) Ta ii obOcAry OTpHMaHOi 3a TPH POKHU
i X COPTH MiCKaHTycy 3a0e3medmyid W HanOuThIInit
CyMapHHH BHX1J eHeprii, o BiacTuBe coptam: ‘['ymisep’
(707,4 T' dx/ra), ‘Ociuwiit 3operngit’ (675,0 I'/x/ra), ta
‘Bepym’ (638,8 I'mx/ra), iHIII copTH — Maiu IeH
MOKa3HUK 3HAYHO MEHIIHM.

BucHoBkn

HaiiGinpma KoMIUIEKCHAa  CTIHKICTR 110  YMOB
BHpPOIIYBaHHA (CTIMKICTh 1O BWIATaHHA, MOCYXO Ta
XOJIOAOCTIMKICTB) Ta TPUBATICTH BETETALIITHOTO Mepioxy
XapaKTepHa copTaM MIiCKaHTYCy rirantcpkoro: ‘['ynisep’,
‘Bepym’ Ta OciHHIN 30pelBiT’, a HAWHMKYA —UIST COPTY
‘VHiBepcalbHUN .

VY cepenHbOMY 3a BpPOXaWHICTIO Ta 00CSTOM CyXoi
6ioMacy BHOKPEMJICHO COPTH MICKaHTYCY TiraHTCHKOTO
‘T'ynmiBep’ (BimmoBimHo moka3HuKiB 13,1 ta 39,3 1/ra).
CyTT€BO HIDKYMMU IIi TOKa3HUKH OyiH y copTiB ‘OciHHil
3openBit’ Ta ‘Bepym’(12,5 i 36,5Ta 12,2 i 35,8 1/ra
BINOBITHO), y IHIIUX COPTiB BOHH OyJIH CYTTEBO
HIDKYHMHL.

3a TOKAa3HWKOM BHXOXy e€Heprii 3 Oiomacu
BHUOKPEMJIEHO COPTH MICKaHTYCY TiranTcbkoro: ‘I'ymiBep’

(707,4 T Ix/ra), ‘Ociuniit 3opengit’ (675,0 I'Ix/ra),
ta ‘Bepym’ (638,8 'mx/ra).

Iepcnexmusu nodanvuiux 0ociodxicers. Y TIepCIICKTHBI,
3 ypaxyBaHHSM YJOCKOHAJCHHUX EJIEMEHTIB TEXHOJOTIT
BUPOLIYBaHHS  BHOKPEMJICHHX COPTIB  MICKaHTyCy
TIraHTCHKOTO JIO3BOJUTH BUPOONSATH IOCTAaTHIH o0csar
€HEProeMHOI POCIHMHHOT OioMacu Jyisi BHTOTOBJICHHS
Oiomanus.

Kouduaikr intepeci
ABTOpH CTBEP/KYIOTH PO BiACYTHICTH KOH(IIKTY
iHTEepeciB 11010 iXHBOTO BHKJIALy Ta pe3yibTaTiB

JIOCIIIUKEHD.
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The work was aimed at researching the physical and chemical parameters of soft and mature cheeses in different
periods of the year. The research was conducted in the conditions of Dobro-kraft FG and the Milk Lokal Product
expert center on the basis of the Poltava State Agrarian University. For the experiment, 3 groups of goats were
formed: the first — goats of the Zaanen breed, the second — of the Anglo-Nubian breed, the third — of the Alpine
breed. To study cheese, milk was collected from goats of different breeds and at different times of the year (spring,
summer, and autumn), and cheese was cooked according to technological maps for the production of soft fresh and
mature cheeses. The soft cheese was delivered to the laboratory on the second day after preparation. Ripe cheese
was placed for ripening in the basement at an air temperature of 10 °C and a relative humidity of 60-70 % for a
period of 6 months. In the process of research, the physicochemical indicators of soft and mature cheese were
determined, such as: mass fraction of fat in dry matter, mass fraction of moisture, mass fraction of kitchen salt, mass
fraction of protein. It was established that the physicochemical parameters of soft and mature goat cheese are
different and depend on the breed and season. Thus, when studying soft cheese at different times of the year, the
minimum indicator of the mass fraction of fat in dry matter in this product was in Zaanen goats, and in Anglo-Nubian
goats it was the maximum, where the maximum difference was 9.4 % (p<0.01) (spring) and 10.8 % (p<0.001)
(autumn). At the same time, soft cheese from alpine goats was characterized by probably lower moisture content
compared to other studied breeds. Determination of the quality of mature goat cheese in the spring period established
a probable difference in the mass fraction of fat and protein in the dry matter, where the minimum indicator was
observed in the Zaanen breed, which is probably smaller compared to the Anglo-Nubian and Alpine breeds.
According to the mass fraction of moisture, there is an inverse pattern of redistribution of indicators in these breeds
of goats. Anglo-Nubian and Alpine goats are the most suitable for making cheese for the production of soft and
mature goat cheese. The most biologically complete soft cheeses are made in the spring and autumn periods of the
year, and mature cheeses are made in the summer and autumn.

Keywords: goats, physico-chemical parameters, mature cheese, soft fresh cheese, Alpine, Zaanen, Anglo-Nubian
breeds.

Di3UKO-XiMiYHI MOKA3HUKHN M’AKHX Ta 3pLIMX CHPIB 3 MOJIOKA Bill Pi3HUX MOPix Ki3

10. B. Kapban

IlonraBcbkuii nepxaBHUI
arpapHUil YHIBEpCHTET,
M. [Tonrasa,

Ykpaina

PoGota Oyuna cripsiMoBaHa Ha TOCTIIKEHHS (i3UKO-XiMIYHUX IOKa3HHUKIB M SIKHX Ta 3pUIMX CHPIB B Pi3Hi mepioau
poxy. JocmimkeHns Oyio npoBeneHo B ymoBax DI « [Jo6po-kpad1» Ta ekcieptHOMy 1ieHTpy «Milk Lokal Product»
Ha 6a3i [lonTaBcbKOro Aep:kaBHOTO arpapHOro yHiBepcuTeTy. s excriepeMeHTy Oymu chopMoBaHi 3 TPyHH Ki3:
mepIra — KO3eMaTKU 3aaHeHCHKOI MOpOAH, Apyra — aHIrJIo-HyOiiChKOI MOpOaH, TpeTs — anbHilicekoi mopin. s
BUBUCHHS CHpY OylIO BifiOpaHe MOJOKO Bif Ki3 pi3HHX IOpiA Ta B Pi3HI IOPH POKY (BECHA, JITO Ta OCiHB) Ta
IIPOBEJICHA Bapka CHpPY 3a TEXHOJIOTIYHHMH KapTaMy BUTOTOBJICHHS M’SKHMX CBIKMX Ta 3pinx cupiB. M’skuii cup
OyB monpaslieHHUiT 10 JabopaTopii Ha APYTHil IeHb MicIIst IPUTOTYBaHHS. 3pinuid cup OyII0 3aK/IaJcHO Ha BU3PiBaHHS
B MiJBaJbHE NPUMILICHHS NP Temrepartypi nositps 10°C Ta BigHOCHOI BomorocTi moBiTps 60-70 % TepmiHOM
6 MicsmiB. Y mpomeci JocimKeHb BU3HAUMIN (Di3HKO-XIMidHI IOKa3HHKHU M SIKOTO Ta 3piJIOro CHpY, TaKi SIK: MacoBa
94acTKa JKHPY B CyXiil PEYOBHHI, MacoBa 4acTKa BOJOIM, MAacoBa 4acTKa KyXOHHOI COJi, MacoBa 4acTKa OiIKy.
BcTanoieHo, Mo (i3UKO-XiMiUHI HOKa3HUKH M SIKOTO Ta 3pLIOro KO3HHOTO CHPY € HEOJHAKOBIMHU Ta 3aJIe)KAaTh Bifl
Hopo/H i mopu poky. Tak , mpy BUBYEHHI M’AKOT0 CUpY y Pi3Hi IOpU POKY MiHIMaJbHUH MOKAa3HUK MAacOBOI YaCTKH
JKHPY B CyXili PEYOBHHI B LIbOMY TPOIYKTi OyB y 3aaHEHCHKHUX Ki3, @ Y aHINIO-HYOIHCHKUX OYB MaKCUMAIIbHUM, e
MakcHMalbHa pi3HULs craHoBwia 9,4 % (p<0,01) (BecHa) i 10,8 % (p<0,001) (ocinb). IIpu mpomy M’sKuii cup
Bi Ki3 anbHilChKOI IMOPOIH XapaKTepU3yBaBCS BIPOTiTHO MEHIIOI HACHYCHICTIO BOJIOTOIO BiXHOCHO IHIIHX
JIOCIIDKYBAHHUX TOpiA. BU3HAa4eHHS SKOCTI 3pioro KO3MHOTO CHPY y BECHSHHUH Iepiof], BCTAHOBUIO BIipOTiIHY
PI3HUIIO 32 MAacOBOIO YAaCTKOIO JKHPY i OiKy B CyXill pedoBHHi Ji¢ MiHIMaIbHUH HOKAa3HHK CIIOCTEpiraBcs B
32aHEHCHKOI TOPOAH, KU BIPOTiAHO MEHIIHMH MOPIBHSHO aHITO — HyOIMCHKOIO 1 aNbmifiCBKOI HOpPOAAMH.
3a MacoBOIO YAaCTKOIO BOJIOTM CIIOCTEpIraeThCs 3BOPOTHA 3aKOHOMIPHICTB MEPEPO3NOALTY MOKA3HUKIB y TaHUX
nopix Ki3. Jlyist BUTOTOBICHHST M SIKOTO Ta 3pLIOro KO3MHOTO CHPY HaWOUIBIN NMPUAATHI ISl CHPOBAPIHHS KO3H
aHrI0-HyOilicbKoi Ta ambmiiicbkoi mopin. HaiOimpm O0ionOridyHO MOBHOIIHHI M’SKi CHPH BHTOTOBJISIOTHCS
Yy BECHSHUH 1 OCIHHIN Iepiofu poKy, a 3pifi cupu— JiTHIiH Ta OCIHHIN.

KurouoBi ci1oBa: xo3u, Gi3UKO-XiMiuHI IOKa3HUKH, 3pUIKIT CUp, CHP M KU CBIXKUI, anbliiicbka, 3aaHCHCHKA,
aHIJI0-HyOiiichbKa TOPOIH.

Biéaiorpadiunnii onuc pist nuryBanus: Kapoan [0. B. @i3uko-XiMiuHi MOKa3HUKH M’SIKHX Ta 3pUTHX CUPIB 3 MOJIOKA BiJl pi3HUX MOPiJ Ki3. Scientific
Progress & Innovations. 2024. Ne 27 (3). C. 38-42.
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Beryn

MosouHi TpPOOYKTH Ta CIIOKHBAaHHS — MOJIOKa
BKJIIOYAIOTh SIK BAXKJIMBI EJIEMEHTH 3/I0POBOTO Ta
30anancoBanoro xapuyBaHus [1]. Lle mepma Dxa s
ccaBIliB, sKka 3abe3meduye BCIO HEOOXITHY EHepriro Ta
MTOKUBHI PEYOBWHH JUIS 3a0€3MEedYeHHS TNPaBUIHLHOTO
POCTY Ta PO3BUTKY, IIO Ma€ BHUpIIIaNbHE 3HAYCHHS IS
(dhopmyBaHHs KicTKOBOI MacH. Ko3rHe MOJIOKO Ta IMOXiTHi
MPOAYKTH 3 HBOTO MAalOTh OCOONMBI Ta VHIKaJbHI
apoOMaTHYHI Ta CMAaKOBI XapaKTEpHUCTHUKH, a TaKOX
0COOJIMBY XapyoBY LiHHICTD Juist 370poB st [1-3].

@Di3uKo-XiMIYHMIA  CKJIaN,  MIKpPOOIONOTiYHI  Ta
CCHCOPHI BJIACTHBOCTI CHpY 3ajeXxaTbh BiJ 0aratbox
(hakTopiB, AKI BIUTMBAIOTH Ha SIKICTH CHPIB Yepe3 CKiaj i
TEXHOJIOTIYHY TOBEIiHKY MoJjoka. [Topoma € ocHOBHUM
TCHeTUYHUM  aclleKTOM, M0 BIUIMBA€ HAa SKICTh
MOJIOKA 1, OTXKe, Ha HOro KOoaryJsmiifHi BIacTHBOCTI Ta
xapakTepuctuku cupy. Cepen HHX Ha BPOXKAHHICTH
cupy, (i3UKO-XIMIYHI XapaKTEpPUCTHKH Ta CEHCOPHI
BJIACTHUBOCTI BIUIMBA€ KilbKa TCHCTUYHHUX (HAKTOPIB.
SIKicTh MOJIOKA, 10 BUKOPUCTOBYETHCS JIs1 BAPOOHHIITBA
cUpy, Mae€ BaXJIMBE 3HA4YCHHS I TNEBHHUX
TUNOBUX TpoAykTiB [4-10]. Ilopoma Ta TexHONOTIUHI
NPaKkTUKH €  BAXIMBUMH  IHCTPYMEHTaMU IS
BU3HAYCHHS 1 JaudepeHmianii TpaguLidHUX CHPIB
Ta HaBiTh MOXXYTHb CHPHUATH BUPOOHHUIITBY HOBHUX BHIIB
cupis [10-15].

®i3uKo-XiMiYHI  TIOKa3HWKH  Iepe0yBaloTh  Mix
BIUTMBOM CHIOTCHHHX (pakTopiB. JJocmimkeHHsS MacoBoi
YaCTKU JKUPY B CYXill pEUOBHHI, BOJIOTH, KyXOHHOI COJIi,
OUIKy B M’SIKOMY Ta 3pLIOMY CHPI BB&XaeMO Majo
3’5ICOBaHMMH, aJIeé CaMe BOHH BiJlirPalOTh BaXXIIUBY POJIb
y Xap4yBaHHI JIOAWHH Ta 3aJIeXaTh BiJl MEPepoOKH, 0
BILTUBAE HA OE3MEeTHICTh iX BxkuBaHHs [15-21].

Meta IlOC.]IiZDKeHHH

MeTor0 HamIoro JOCHIPKEHHS OyJIO BCTAHOBUTH
Gi3uKo-XiMiuHI MMOKA3HMKH M SIKOTO Ta 3piJIoro Cupy
3 MOJIOKA BiJl pi3HUX MOPIJ Ki3 Ta y Pi3HIi MEPIOTU POKY.

Martepiann i MmeToau

HocmijpkenHss  Oyno  MpoBeIeHO B yMOBax
OT" «/lobpo-kpadT» Ta excrneprHoMy ueHTpy «Milk
Lokal Producty» Ha 6a3i I[lonTaBchbKOTO AepKaBHOTO
arpapHoOro YHiBEPCHTETY.

st ekcriepeMeHTy Oyu chopMoBaHi 3 TpyINu Ki3:

-mepmia — KO3eMaTKd  3aaHEHChKOI  IOpoay;
JIpyra — aHTJI0-Hy0iHChKOI TOPOH;

- TPeTs — AJIbIIMCHKOT TOPI.

KinbkicTs TBapuH y rpymnax — 15 rouis.

O1iHKy IOKa3HMKIB NPOBOJMIM Y TBAPHH BIKOM 3—
4 pOKiB y pi3Hi CE30HH POKY.

Jns BuBueHHs cupy Oyio BiniOpaHe MOJIOKO Bij Ki3
PI3HMX MOPiJ Ta B Pi3HI HOPHU POKY (BECHA, JIITO Ta OCIHb)
Ta MPOBEZCHA BapKa CHPY 3a TEXHOJOTIYHUMH KapTaMH
BUT'OTOBJICHHSI M SIKMX CBIKUX Ta 3PLIMX CHPIB.

M’sikuii cup OyB JompaBieHuil 1o naboparopil Ha
JpYTUH JeHb Ticis MPUIroTyBaHHS. 3pinmid cup Oyio
3aKJIaJICHO Ha BU3PIBaHHS B MiJIBAJIbHE IPUMILIEHHS IPH

temneparypi moBiTps 10 °C Ta BIHOCHOI BOJIOTOCTI
noBiTpst 60—70 % TepmiHOM 6 MicSILiB.

VY mpoueci pociiUkeHb BU3HAYMIM (i3HMKO-XIMIYHI
MOKAa3HUKU M’SIKOTO Ta 3pIJIOr0o CUpy, TaKi sSK: MacoBa
YacTKa KUPY B CyXiH PeYOBHHI KUCIIOTHHUM METOJIOM BiH
MOJISITa€ Y BHOKPEMIICHHI XHUPY 3 MPOAYKTY TiJX Ii€I0
KOHIICHTPOBAHOI Cipd4aHOi KHCIOTH Ta 130aMiJIOBOTO
CHIHPTY, a TOTIM BUMIpIOBaHHI 00’€My BHIIICHOTO KUY
B TpajayioBaHiii YacTWHI JXHpOMipa; MacoBa dYacTKa
BOJIOTHY ITPOBOAMIIM METO/IOM BHCYIIYBaHHSIM HAaBaXXKH 3a
temneparypu 102+2 °C; macoBa 9acTka KyXOHHOI COJi —
JUIL  BH3HAYEHHS  BHUKOPHCTOBYBAaJIM  KOHIYKTO-
METPUYHUM METOAOM, CYTh IOJSITa€ y BHMIPIOBaHHI
CJIEKTPOMPOBIHOCTI PO3YHMHY; MacoBa 4yacTKa Oilka —
meronoM [lroma, sIKMii ToJsirae  y  CHIANIOBaHHI
HITPOr€HOBMICHOI ~ PEYOBHUHH, BHACIIJIOK  4Oro
YTBOPIOETHCS BIIBHUI @30T 1 CyMilll KIJIbKOX OKCHIB, SIK1
BIANOBIJalOTh OCHOBHMM  IIOIIMPEHHWM  €JIEMEHTaM-
opranorenam: CO2, H20, SO2.

Hudposuit Matepiamr OyB  oOmpambOBaHUI  3a
JoroMororo nmporpamu Excel, a BiporigHicTs pi3HUII Mik
MTOKa3HUKaMH{ BU3HAYaIN 3a KpuTepieM CThIOCHTA.

Pe3yabTaTH Ta iX 00roBOpeHHs

OTtpumaHi AaHi CBITYHATH MPO Te, MO (Pi3uKo-XiMidHI
MOKa3HUKU M’ SIKOTO Ta 3piIOr0 KO3HHOTO CHPY 3aJIeKaTh
HE TUILKH Bifl IOPOJH, a U Bix mopu poky (maoi. I).

Tax, npu BUBYCHHI M’ IKOTO CHPY Y BECHAHUI TIepion
BCTAHOBJIEHO, IO MiHIMaJbHUH ITOKa3HUK MacoBOl
YaCTKH )KHUPY B CyXil pedoBHHI OyB y 3aaHEHCHKHX Ki3,
a y aHnIo-HYOIMCBKMX Ta aibMiHCBKMX BIiH OyB
MaKCHUMaJbHUM, Ta TiepeBakaB BimHOBiAHO Ha 9,4 %
(p<0,01) Ta 8,6 % (p<0,01).

Taoauns 1
SIKiCTB M’SIKOTO KO3MHOTO CHPY Y BECHSIHHUH mepios

M=+m (n=5)

TToka3Hukwy, ITopomu

% aHIIIO-HyOilicbka  anbmiiichbka 32aHCHCHKa
MacoBa yacTka
KHPY B CyXiit 51,00+0,61** 50,60+0,89* 46,60+0,98
peYOoBHHI
Macosauactka 36 04199 322040,80%%  36,00£0,71
BOJIOTH
Macosa uactka 0,80£0,05 0,90+0,05 0,80+0,04
KyXOHHOI couti
Macoga uactka 15,30+0,22 15,00£0,07  14,900,07

OlnKy

Tpumimxu: ** — p<0,01, * — p<0,05 — MOPiBHIHO 3 32aaHEHCHKOIO
HOPOOIO Ki3. B wiif i HACTymHUX TaONULX: 3aaHEHCHhKA MOPO/a — KOH-
TPOJIbHA TPYIIa, aHIJIO-HYOIiChbKa Ta anbiiickka — JOCITIIHI TPYIH.

BcraHoBneHO, 110 TOKa3HUK MAacoBOi YacTKH
BOJIOTH Yy 3aaHCHI[IB Ta AaHMIO-HYOIWI[IB HE CKJIaJgaB
ICTOTHOI pi3HUI, a y anmbpHiimiB BiH OyB HalMEHIINM
Ha 10,5 % (p<0,01).

Bimcorok MacoBoi YacTKM KyXOHHOI COXi, MpH
obmexeri 10 3 % y Burpumanomy ta 2,5% y M’ sAKoMy
cupax B pi3HI mopu pOKy OyB y Mexax HOpMH,
aje pi3HMLS Bapianii Bkasye Ha Kpamy audysiiHy
3MaTHiCTh. BinmoBigHo, HaiOinpma kinekicth NaCl
y BeCHSHWH mnepion, Oyja BigMmideHa Y abMiHCBKHX
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ki3 Ha 12,5 %. Ilpn npomy macoBa uyactka Oinka Oyia
MIHIMaJBHOIO Yy 3aaHEHIB, a HaWOUIBIIOW Y aHrJo-
HYOIHINB JIe pi3HUI MiXK HUMU ckiana 2,7 %.

3a JoCIiKEHHSIMA M’ IKOTO KO3WHOTO CHpPY Y JIITHIH
nepioa OyJ0 JOBEACHO, IO MOKA3HHK MAaCOBOI YacCTKH
XKHUPY B CyXifl pedOBHHI HE CKJIaJaB BipOTigHOI Pi3HMII,
aje HaWOIMBIII MOKAa3HUKH OyIM y aHTIO-HYOIHMCHKHX
Ta aJbUCHKUX Ki3, a MDKIIOpiTHAa PI3HMI CTaHOBHIIA
BignosigHo 4,0 % Ta 2,7 % (maén 2).

Tadmuns 2
SIKicTh M’SIKOTO KO3WHOTO CUPY B JIITHIN Iepion
M=m (n=5)

IMoka3HuKH, IMoponu

% aHIJI0-HyOilichKa anplmiificbka  3aaHEHChKa
MacoBa yacTka
APy B Cyxiit 46,0041,14 45,40£1,63  44,2240,86
peyoBUHI
BTS00 mEToes 55,8042,40 47,0041,38%%  55,00+1,87
BOJIOTHU
Macosa gactka 5, | 3oea 1,0060,08  0,80+0,06
KYXOHHOI1 COJI1
WSO SEEE 0 ey e 14,30+0,08%  14,000,07

OiKy
Hpumimru: ***—P<0,001, ** — p<0,01, * — p<0,05 — mopiBHAHO 3
3aaHEHCHKOIO [IOPOJIOIO Ki3.

MacoBa wYacTKa BOJIOTH, BIJHOCHO 3aaHEHCHKIM
mopofi, Oyra MakCHMaJbHOIO y aHIIIO-HYyOIHCHKIH Ha
1,4 % Ta MiHIMaJIEHOIO y aibImincEKil — 14,5 % (p<0,01).

[Toka3HMK MacoBOl YaCTKH KYXOHHOI COJIi OiNbIIIM
OyB y aHII0-HyOilChKHX K03eMaToK Ha 87,5 % (p<0,001)
Ta anbmicekux — 25,0 %.

BcranoBneHo, mo MacoBa 4YacTka Oiflka MEHIIOO
Oynla y 3aaHEHCHKUX TBapHH, a y aHIJIO-HYOIHCHKHX Ta
anpichKuX OyJia OLIBINOF0, BiqnoBigHO Ha 4,6 % (p<0,01)
ta 2,1 % (p<0,05).

JocmipKeHHsIM  MacoBOT YacTKH JKHPY B CyXii
PEYOBHHI B OCIHHIN Tepiof] BUABWIH, IO MiHiMaJdbHUN
MMOKa3HUK OYB y 3aaHCHIIIB, TOMI K Y aHTIO-HYO1HCEKIX
Ta aNbIiHCHKUX Ki3 BiH OyB MaKCHUMAaJbHHM,
nepeBaxkarouu Biamosixgao Ha 10,8 % (p<0,001) T2 9,3 %
(p<0,001) (maoan. 3).

Taduuusa 3
SIKiCTh M’SIKOTO KO3UHOI'O CHPY B OCIHHIH mepion
M+tm (n=5)

IMoka3HuKH, IMopoau

% aHIJI0-HyOilichKa anplmiificbka  3aaHEHChKa
MacoBa yacTka
KUpY B Cyxiil 50,1040,86%**  49,40+0,75%%* 45 20+0,37
peyoBUHI
WESORmEEE e s 50,60£0,81  50,00+0,84
BOJIOTHU
Macoa uactia 0,90£0,09 0,80£0,08  0,90+0,10
KYXOHHOI1 COJI1
Macosawactka 5 00,0 ogxsx  1570£0,09%%  15,20£0,09

OinKy
Tpumimru: ***—P<0,001, ** — p<0,01— mOpiBHSHO 3 32aHESHCHKOIO
MOPOJIOIO Ki3.

JocmikeHHS MacoBOi 4YacTKM KyXOHHOI coumi
BCTAHOBWIIM, II[0 MAaKCHUMaJbHUM Iedl MpKa3HUK OyB
y anbmiimiB, mo ckiaanaio 11,1 %.

BusiBneHo, 110 BiZICOTOK MacOBOi YacTKH OiIKYy OyB
MIHIMQJIPHEM Yy 3aaHEHCBKHMX Ki3, TOJl SK B aHIJIO-
HYOIMCHKMX Ta aIbIIMCBKUX MJaHUH TOKa3HUK OyB
MaKCHMaJIbHAM, TepeBakaloud BignosizHo Ha 3,9 %
(p<0,001) Ta 3,3 % (p<0,01).

BusHaueHHS SIKOCTI 3pLIOTO KO3HHOTO CHPY Y
BECHSHHU TepioJl, BCTAHOBWIJIO BIPOTiTHY pI3HHUIIO 3a
MacOBOIO YaCTKOIO )KUPY B CyXiil pe4oBHHI Jie, BITHOCHO
3aaHEHCHKIN TOpO/IH, HaHOUTBIINIA TIOKA3HUK CTIOCTEPIraBCs
B aHIJI0 — HyOifchKill Ha 2,9 % (p<0,05) (maén. 4).

Tabauus 4
SIKICTB 3pIJOro KO3MHOTO CHPY Y BECHSAHHI Mepion
M+m (n=5)

Toka3Huku, Toporn

% aHII0-HyOiiichKa anpIificbka  3aaHEHChKa
MacoBa yacTka
JKHUPY B CyXiit 53,10+0,47* 52,00+0,35 51,60+0,42
peYOBHHI
Macosa wactka 3 . gy 9,90+0,14  9,60+0,12
BOJIOTH
Macosa uactka 0,70+0,10 0,90+0,07  0,80+0,13
KYXOHHOI coi
Macopauactka o) 0.0 2gkxx  513040,19%%  49,70:0,41

OlnKy

Tpumimru: ***— P<0,001, ** — p<0,01, * — p<0,05 — nopiBHsHO 3
32aHEHCHKOIO OPOJIOKO Ki3.

JocnikeHo, mo MacoBa dYacTKa BOJIOTH Oyia
MaKCHUMAaJbHOIO y aHTJIO-HYOIMCBKMX Ta aibIiHChKUX
TBapuH, BiamoBimHO Ha 35,4 % (p<0,01) ta 3,1 %.
MacoBa 9acTka KyXOHHOI COJi, BITHOCHO 3aaHCHIISIM,
Oyyia MeHIIO0 y aHrIo-HyOiimiB Ha 12,5 %, a HalOIb-
IO0 y anbmiuiB — 12,5 %.

BcraHOBI€HO BipOTiHY PI3HUIO MK MOKa3HUKAMH
MacoBOi 4YacTKd OlNKy, Je HalMEHIIMH MOKa3HUK
BIZIMIYE€HO Yy 3aaHEHCHKOT OPOJIH, a Y aHIJI0-HYO1HChKOT
Ta anpniiicbkkoi Mopoan BOHM TepeBaxann Ha 4,6 %
(p<0,001) Tta 3,2 % (p<0,01).

MacoBa w4YacTka JKHpy B CyXiif pe4doBHHI Yy
JMTHIH Tepiog Oyna MIHIMANBHOIO Yy 3aaHEHIIB,
a y aHmIo-HyOIHIiB Ta aNpHmiIiB 3Ha4YeHHSI Oymu
MaKCHMaJTbHIMH, BiImoBimHO Ha 6,1% (p<0,001) Ta 2,5%
(p<0,01) (maoan. 5).

Tabauus 5
SIKICTB 3pIjOro KO3MHOTO CHPY Y JITHIH mepion
M=£m (n=5)

IMoka3HuKH, IMopoau

% aHIJIO-HyOilichKa anpIificbka  3aaHEHChKa
MacoBa yacTka
KHPY B CyXiit 54,0+0,28*** 52,2+0,17%* 50,904+0,29
peYOoBHHI
Macosauactka 15 g0, g 10,3+0,17  10,50+0,13
BOJIOTH
Macosa uactka 0,4+0,07 0,60,09 0,5+0,07
KYXOHHOI coi
Macopauactka 5, 10,0 o3xx  51.804020%%%  49,90+0,37

OlnKy

Hpumimru: ***— P<0,001, ** — p<0,01 — NOpIBHAHO 3 3aaHEHCH-
KOO TTOPOIOKO Ki3.

BcraHoBneHo, @m0  MacoBa  4yacTKa  BOJIOTH,
BITHOCHO 3aaHCHCHKMM TBapWHaM, HaiOinpmia Oyma y
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aHrno-HyoOiliceknx Ha 22,8 % (p<0,01) Ta HaiimeHia
y aipniiuiB — 1,9 %.

Bummii moka3HMK MacoBOi YacTKM KyXOHHOI coJli,
MOPIBHSIHO 33aaHCHIIM, OYB BIIMIYEHUH y aNbMidIliB Ha
20,0 %, a MmeHmmit y anrmno-uyoiiimis — 20,0 %.

MacoBa gactka 0inKy Oyia HaliMeHIIa y 3aaHEHCHKUX
Ki3, HalOimpIIa y aHrIo-HyOIHCHKMX Ta aJBIIHCHKUX,
BIONOBITHO A€ MDKOOpimHa pi3HANS ckmana 4,4 %
(p<0,001) Ta 3,8 % (p<0,001).

BcraHoBneHO, mO MacoBa YacTKa J>KAPY B CYXiH
pEYOBMHI B OCiHHIH TepioJ MiHIManbHOIO Oynma y
3aaHCHINB, a Yy AaHIJO-HYOIMIiB Ta anbMiiiiB ek
MMOKa3HKK OYB BUILUM, BIAMOBIAHO Ha 6,7 % (p<0,001) Ta
2,6 %(p<0,01) (maoan. 6).

Tadauus 6
SIKICTB 3p1IOr0 KO3MHOTO CHPY Y OCIHHIN Hepio
M=m (n=5)

IMoka3HuKH, Hopoau

% aHIJIO-HyOilichKa anpliificbka  3aaHEHChKa
Macosa gactka
JKHPY B CyXiit 57,4+0,28*** 55,2+0,20%* 53,8+0,30
peYOBHHI
Macosa wactia 1 g, | 9.440,16*  10,0+0,11
BOJIOTH
Macoa wacria 0,5+0,05 0,6+0,07 0,6+0,07
KYXOHHOI1 COJll
Macopauactka 55300 1qxr  54.30£0,18%%%  52,50£0,20

OLIKy
Tpumimru: *** — P<0,001, ** — p<0,01, * — p<0,05 — nopiBHSIHO 3
32aHEHCHKOIO MTOPOJIOIO Ki3.

MacoBa gacTka BOJIOTH y KO3HHOMY CHpi, TIOPiBHSIHO
3aaHEHCHKMX KO3€MaToK, Oinplia Oyla y aHrjio-
HyOilicekux Ha 9,0 % (p<0,001) Ta MeHIIa y anbMidCHKUX
- 6,0 % (p<0,05).

BcraHoBneHo, 110 MacoBa yacTKa KYXOHHOI COMi y
aNbIIHLIB Ta 3aaHEHLIIB OyJIa CTaJI0l0, a Y aHTJIO-HYOIHIIiB
Oyuna HaiimeHIor Ha 16,6 %.

MacoBa yactka OinKy B OaHOMY TPOAYKTI Oyia
MIHIMAJIFHOIO Y 3aaHEHCHKUX Ki3, a y aHTJI0-HyOIHIiB Ta
IBIIALIB el TOKa3HUK MaKCUMAJIbHUM, Ta MEePEeBaKaB
BignoBigHO Ha 5,3 % (p<0,001) Ta 3,4 % (p<0,001).

BcTaHoBneHuWd SAKICHUE CKJIan CHpY, OYEBHIHO
OOyMOBIIIOIOTBCSI  MDKIIOPIHOIO  DI3HHUIEI0  sKa
MPOCITIIKOBYETHCS 00yMOBJICHA 0COOJMBOCTSIMU

nakrarii 1 Gpi3MKo-XiMIYHUMH TTOKa3HUKAMH Y Ki3 Pi3HHX
mopix mpo ski BigmivaroTh Fresno et al., 2020 [1],
Coppa et al., 2011 [5], Ministério da Agricultura
etal., 2001 [7].

IIpo okpemi o0coOMMBOCTI TpoOIECY IO3pPiBaHHSI
OUTBIII 3pITUX CHUPIB 3aJEKHO Yy PI3HUX TEHOTHUIIIB
Ki3 CHIBBITHOCATBCA 13 pe3yiabTaTaMH JOCIHiIKEHb
Fresno et al., 2020 [1], Argudin et al., 2017 [4], Ministério
da Agricultura et al., 1996 [6], Gunasekaran et al., 2002 [12].

BusBnennii icTOTHHI BIUTMB Ha SKICHI MOKa3HHUKH
CHpY  3aJIeXHO  Bil TOPH  POKY,  OYCBUIHO
00yMOBITIOIOTHCSI PI3HUMH YMOBaMH TOJIIBIII 1 yTPUMaHHS
Ki3, SKI MaloTh pi3HI aganTaiiiiHi  BIACTHUBOCTI
MIATBEPIXKYEThCS  JOCHTIDKCHHSAMH  TaKUX  aBTOPIB
Ministério da Agricultura et al., 2003 [3], Zeng et al., 2007
[21], Ministério da Agricultura Pecuaria e Abastecimento
2006 [9].

BucHoBku

1. BcranoBieHo, 1m0 (i3MKO-XIMIYHI THOKa3HUKH
M’SKOIO Ta 3piJIOro KO3UHOIO CHPY € HEOJHAKOBHMH Ta
3ajexarb BiJl MOpoaM 1 mopu poky. Tak , mpyu BUBYEHHI
M’ SIKOTO CHPY y Pi3Hi MOPH POKy MiHIMAaJIbHHI MOKAa3HHUK
MacoBOi YAaCTKH JKHPY B CyXild pPEUOBHHI B I[bOMY
MPOIYKTI OYB y 3aaHEHCHKHX Ki3, a y aHTJI0-HYyOIHCHKUX
OyB MakCHMajdbHUM, J€ MaKCHMallbHa  Pi3HHLA
cranoBuna 9,4 % (p<0,01) (Becna) i 10,8 % (p<0,001)
(ociup). Ilpum mpoMy M SIKMH CHp BiJ Ki3 aibHiichKoi
TIOPOJIM XapaKTEePH3yBaBCs BIPOTITHO MEHIIIOIO HACHYEHICTIO
BOJIOTOIO BIJTHOCHO 1HILIMX JIOCIIJDKYBaHHUX TIOPiJI.

2. BusHayeHHsT SIKOCTI 3piJIOro KO3MHOI'O CUPY
y BECHSHHUU IepioJl, BCTAHOBWJIO BipOTiTHY PI3HMINIO 32
MacOBOIO YaCTKOIO KHPY 1 OiNKy B CyXi pedoBHHi Je
MiHIMaJbHUH IMOKAa3HHUK CIIOCTEPIraBcs B 3aaHEHCHKOI
MOPOH, SKWKA BIPOTIMHO MEHIIWH TOPIBHSAHO aHTJIIO-
HyOIHCHKOI0 1 anbIiiChKOl TMOpoJaMHu. 3a MacOBOIO
YAaCTKOK) BOJIOTM CIOCTEPIraeThCsi 3BOPOTHA 3aKOHO-
MIpHICTB NepPepo3NOALTY MTOKa3HUKIB y JaHHUX MOPIX Ki3.

3. Jlnst BUTOTOBJIEHHS M SIKOTO Ta 3pilloro KO3MHOIO
CHpY HaWOINbII MpHIATHI JUIi CHPOBAapiHHA KO3H
aHTJIO-HYOIMChbKOI Ta anbmiicbkoi mopin. HaiGinbir
6i0JIOriYHO MOBHOLIHHI M’SIKi CHPU BHIOTOBIISIOTHCS Y
BECHSIHUH 1 OCIHHIN Mepioid poKy, a 3piJli CHPU — JITHIH
Ta OCIHHIHN.

Kouduaikr inTepeci

ABTOp CTBEp/DKYE TIPO BIACYTHICTH KOHQIIKTY
IHTEpeCiB 11010 BUKJIAIY Ta Pe3yIbTaTiB JOCIIIKEHb.
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N. Kanivets The concept of hypotrophy describes a disorder of development and growth of newborn animals and can be caused

E-mail: by improper conditions of the future breed during its life and during pregnancy, improper breeding work, the
nataliia.kanivets@pdau.edu.ua influence of teratogenic factors, and among domestic dogs, most often due to nutritional disorders of fetuses in the
antenatal and puppies in the postnatal periods. This pathology is characterised by morphological and functional

Poltava State Agrarian immaturity of the organs and systems of the newborn animal and is clinically manifested by its low resistance to
University, exogenous factors: colostrum load, environmental conditions, opportunistic and pathogenic microflora. It was noted
1/3, Skovorody Str., that the development of postnatal hypotrophy is facilitated by congenital malformations of puppies. In dogs of
Poltava, 36003, brachycephalic breeds, the most common intrauterine developmental defects include cleft palate and hydrocephalus
Ukraine (90 % and 40% of fatalities among newborn puppies, respectively). The specialised literature contains general

information on the correlation of hypotrophic processes in puppies with developmental defects, but there are few
publications on breed specifics. The aim of the study was to describe some anatomical and physiological parameters
of pug and French bulldog puppies with hypotrophy against the background of hydrocephalus and cleft palate. It has
been established that in the Lakomy Kusochek and Luizental dog kennels in 20162024, the mortality rate of
newborn pug puppies was 10 %, of French bulldog puppies — 14 %, and cleft palate was observed in 22 % of the
dead puppies. Clinically, hypotrophy in newborn puppies is manifested by low mobility and low growth rate. It was
determined that the Apgar score in pug puppies among hypotrophic puppies was 1.5 times lower on average
(p<0.001) and 1.3 times lower in French bulldog puppies (p<0.001). The growth coefficient was three times lower
among pugs (p<0.01) and 2.9 times lower among French bulldogs (p<0.001). Body weight at birth among
hypotrophics of both breeds was lower by 17.8 and 19.8 %, respectively (p<0.001), and later the ratio of body weight
of normal puppies to hypotrophic puppies also significantly decreased: on the first day - by 34.9 and 24.8 %
(p<0.001), on the second - by 40 and 34.3 % (p<0.001), on the third — by 45.5 and 43.6 % (p<0.001), on the fourth
—by 48 and 51.2 % (p<0.001), for the fifth — by 50.9 and 58.3 % (p<0.001), for the seventh — by 56.6 and 68.4 %
(p<0.001), for the ninth — by 63.4 and 74.7 % (p<0.001), for the 12® — for pug puppies by 71.1 (p<0.001). The data
obtained prove that congenital malformations (cleft palate and hydrocephalus) significantly contribute to the
development of postnatal hypotrophy in pug and French bulldog puppies.
Keywords: dog, cleft palate, hydrocephalus, body weight, newborn animal.

I'inorpodist myueHsT HA TJIi BaJ pO3BUTKY

H. I. Imutpenko | H. C. Kaniseus | C. O. KpaBuenko | JI. I1. Kapurera | A. O. [lepBuii

Tlonrascbkuit AepsaBHuii TousarTs rinotpodist XapakTepu3ye MOPYLICHHST PO3BUTKY Ta POCTY HOBOHAPODKCHHX TBapUH Ta MOXeE OyTH
arpapHuil yHiBEpCHTeT, 3yMOBJICHE MOPYIICHHSM yMOB YTPHUMAaHHS MalOyTHBOI IOpOXLI y mporeci I WTTS Ta IiA Yac BariTHOCTI,
M. [Tonraga, HENPaBWIFHOI TIEMIHHOK pOOOTO0, BIUIMBOM TEPAaTOTCHHHUX YMHHUKIB, a cepell CBiiickkuXx coOak, HaivacTimie,
Vkpaina Yepe3 po3yiagy KUBJICHHS IUIOIB y aHTCHATaJbHUN Ta LYLEHAT y NOCTHATAJIBHMII mepioqu. Bkazana marosnoris

XapakTepu3yeThCsi MOP(HOPYHKIIIOHATEHOK HE3PUTICTIO OPraHiB Ta CUCTEM HOBOHAPOXKEHOI TBAPUHHU 1 KIIIHIYHO
[POSIBISIETBCS HU3BKOK 1i PE3HCTEHTHICTIO 10 CK30ICHHMX YHHHHUKIB. MOJO3MBHOTO HABAHTAKCHHS, YMOB
HaBKOJIMIIHBOTO CPEIOBHINA, YMOBHO-IIATOT€HHOI Ta MaTOreHHoi Mikpoduopu. BiamideHo, IO pO3BHTKY
MMOCTHATAJIBHOI TINOTPOdIl CHPUAIOTh BPOUKEHI Bagu LyLEHAT. Y cobak OpaxiuedanbHUX MOPiL N0 HAMOLIBII
MOIIMPEHHX Baj BHYTPIIIHLOYTPOOHOTO PO3BUTKY BiTHOCSTH PO3IICIIICHHS HiqHeOiHHS Ta rigponedariio (90 % Ta
40 % neranpHUX BUIAJKIB Cepel HOBOHAPODKEHUX IYLEHAT, BiJANOBIAHO). Y crelianbHii JlitepaTypi NpUCyTHI
3arajbHi BiIOMOCTI IIOJ0 KOPEIALil rinoTpodiyHUX MPOIECIB Y IYLEHAT 3 BaJaMH PO3BUTKY, IPOTE MyOmikamii
LI0/I0 TIOPITHUX OCOONMBOCTEH HENOCTaTHHO. METOK0 OCHI/KEHHs OyJI0 OMMCcaTH OKpeMi aHaTOMO-(i3ionoriuHi
TIOKA3HUKM IYIEHAT TMopix Morc Ta QpaHIy3pkuii Oynbaor 3a rimorpodii Ha T po3BUTKY riaponedanii Ta
po3uieruieHoro migHeOiHHsA. BeraHoBneHo, mo B ymoBax po3miigHukiB cobak Lakomy Kusochek ta Luizental
BrponoBx 2016-2024 pokiB CMEpTHICTh HOBOHAPOKCHHX IYHIEHAT HOpOAM MoIc cTaHoBuiIa 10 %, IyneHsTt
nopoau pany3pkuit Oymsaor — 14 %, a posmeruieHHs migHeOiHHS croctepiramy y 22 % 3aru0ianux IyLeHsT.
KninigHo rinoTpodisi y HOBOHapOJDKEHUX IYLICHAT MPOSIBISIETHCS HU3bKOIO PYXJIMBICTIO Ta HU3BKUM KOE(]illieHTOM
pocty. BusHaueHo, nmoka3HUK Anrap y IYLEHST IMOPOAM MOIC cepel TinoTpodikiB OyB HMKYMM B CEPEIHBOMY
y 1,5 pasy (p<0,001) i y 1,3 pa3y y mynenst nopoxu ¢paniysskuii oyasnor (p<0,001). KoediuieHT pocty OyB
yrpudi HmkuuM cepen morcis (p<0,01) Ta dpanmysis y 2,9 pasn (p<0,001). Maca Tina npu Hapo/DKEHHI cepel
rinorpodikiB 06ox mopin Oyna menmoro Ha 17,8 ta 19,8 %, Biznosiguo (p<0,001), y nomansnioMy BiTHOIIEHHS
MacH TiJla HOpMaJIbHUX IYLEHAT [0 IYLEHST rinoTpo@ikiB TaKoX BiporiJHO 3MEHIIYBaJIOCh: Ha Nepiry 100y — Ha
34,9 Ta 24,8 % (p<0,001), va npyry — Ha 40 Ta 34,3 % (p<0,001), Ha Tperio — Ha 45,5 Ta 43,6 % (p<0,001), Ha
yerBepTy — Ha 48 Ta 51,2 % (p<0,001), Ha m’aty — Ha 50,9 Ta 58,3 % (p<0,001), Ha cromy — Ha 56,6 Ta 68,4 %
(p<0,001), Ha neB’saTy — Ha 63,4 Ta 74,7 % (p<0,001), Ha 12-Ty — y mynenst nopoau Morc Ha 71,1 % (p<0,001).
OtpuMaHi JaHi JOBOAATH, IO BPODKEHI BaJu PO3BUTKY (pO3LICIUICHHS MAHEOIHHS Ta rigponedatis) T0CTOBIpHO
CINIPUYMHSIOTH PO3BUTOK MOCTHATAIBHOI TNOTpodii y IyLEeHIT Topoay Moric Ta GpaHIy3bKuii Oyabaor.
Kuarouosi ciioBa: cobaka, po3iieruieHHs miaHeOiHHs, riaporedanis, Maca Tina, HOBOHAPOKEHA TBAPUHA.

Bi6aiorpadgiunuii onuc s nurysanns: Juumpenxo H. 1., Kaniseyv H. C., Kpasuenxo C. O., Kapuwesa JI. I1., [lepwuii A. O. I'inotpocis mynenst
Ha TJIi BaJ po3BUTKY. Scientific Progress & Innovations. 2024. Ne 27 (3). C. 43-49.
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Beryn

[onsTTs rinoTpodii 00yMOBIIIOE MOPYILIECHHS POCTY i
PO3BUTKY HOBOHAapO/DKEHUX TBapHH, 110 3yMOBJICHE
po3nagoM iX OKMBJIEHHS Yy IpeHaTaIbHUM Ta TIOCT-
HaTtalbHUKW Tnepioanm >kutTs [1]. AHTeHaranbHa/mpe-
HaTajbHa TinoTpodiss € CHHIAPOMOM BHYTPIIIHBO-
yTpoOHOI maTonorii miojaa, XapakTepu3yeTbesi Mopdo-
(YHKIIOHATIFHOIO HE3PUTICTIO 1 B HEOHATANBHUH ITEpiox
TIPOSIBISIETHCST 3HIDKEHOIO CTIMKICTIO HOBOHAPOILKEHOI
TBapMHM A0 YMOB HAaBKOJIMIIHBOTO CEPEIOBHINA,
iH(EKIi# Ta MOJO3NBHOTO HABaHTaKeHH [2].

VY cobak, B OKpeMHX BHUIAJAKAX, MOPs] i3 HOPMAJIbHO
PO3BMHEHUMH IyLEHSITAaMH, HApOJUKYIOTBCS 1 Timo-
TpodiKH, 110 HE 3aleXHUTh BiJl YMOB Ta TOIIBII CYK,
a TMOSICHIOETBCSI 1HIMBIAYaJbHUM pO3JIaioM Tpodiku
IUI0J1a, TeHETHYHUMH (IHOpHIMHT), ab0 TepaTOreHHUMHU
¢axTopamu mij yac BariTHocTi [2]. 3a rimotpodii opranu
i TKaHWHMA IYUCHSAT MICTSITh HE3pUIl KIITHHH 3
HEIOCTaTHROIO AW(EpeHIlialliclo, HEIOPO3BHHEHY U
VIIiTbHEHY M’SI30BY TKAaHWHY, BIJICYTHICTh IKHPOBOI
TKAaHHHH B JKAPOBOMY JIeNO, 30epeeHi MiITHKA
eMOpioHAIFHOTO KpOBOTBOpeHHA Tomlo [3]. Bracmimok
3HIKCHOT CEKPETOPHOI, MOTOPHOI Ta Oap’epHOi QyHKIIiH
KHIICYHUKY, 3a HE3pUIOCTI aHTHTOKCHYHOI (QYHKIIT
MEeYiHKK Yy TBapUH-TIMOTPO(]IKIB BHHUKAE TOKCHUKO3.
BomHodac, HEMOBHONIHHA 3JAaTHICTH 10 CKOPOYEHHS
ceplyl, 3HW)KEHa BEHTWIIALIS JIETeHb MPOBOKYIOTh CTaH
TIMOKCil, M0 TPU3BOIUTH M0 3aruOelli TakuX TBapHUH
BIIPOZOBXK NEPIINX TOAWH Ta Ai0 kuTTa. Hecnpustiusi
(akTOpM TOCTHATAJIBHOTO MEpiofy TNPHU3BOAATH IO
3aTPUMKH Ta PO3BUTKY MOJIOJHSKY, PEECTPYIOTHCS
MOPYIICHHSI MPOTEIHOBOTO, BYIJICBOIHOIO, JIIMIIHOTO,
BITAMIHHOTO ¥ MiHepajbHOro OOMiHIB [4]. YV okpemux
nopiji cobak JOCHTh YacTO BiAMIYAIOTh IPOSIBH Baj

PO3BUTKY, 30Kpema MoIC, (paHIy3pKuil OyIbaoT,
aHITHCEKANA  OyNbIOT, HIMEIBKUA MmN, IH-TIY,
aMepHUKaHChKUH Oymi, MiHIaTIOpHUI miHgep,

HopKImpceKuii Tep’ep [5, 6].

Bpomxeni nmedexTH IUioga CTBOPIOIOTH 3HAYHHUH
MOKAa3HUK  CMEPTHOCTI  BIPOAOBXX  HEOHATAJIBHOTO
mepioxy. YacTka BpOKEHHX BaJ y COOAaK CTAaHOBUTH
6mu3pk0 6,7 %, 1 moHag 67 % TaKMX HOBOHAPOKCHUX
TBapWH I'MHYTh, a00 MiIar0ThCsl eBTaHasil [2, 7].

[TommpeHuMu BajaMu pO3BUTKY B co0ak, sKi
MIPOBOKYIOTh TIMOTPOQIit0, € pO3IIEIUICHE ITiHEOIHHS
(2,8 %) Ta rigpouedanis (1,5 %), # TPU3BOAATH 10
3aruben y 90 i 40 % Bunaakis BignoBigHo [8, 9].

lppomedamiss y  LOymeHAT BH3HAYAETBCA 5K
PO3TSATHEHHS IUTYHOYKIB TOJOBHOTO MO3Ky. JliarHo3
CTaBUTHCSA Ha OCHOBI KIIHIYHHX O3HaK Ta Bi3zyami3armil
MO3Ky. KIIiHIYHI O3HAKH TPOSBISIFOTECS Y  IIOCT-
HATABHUH IIepio] BIPOJOBXK MEePIINX ACKITHKOX MICSIIIB
13 Pi3HUM CTyTIEHEM MPOTPEeCyBaHHS 3aXBOPIOBaHHS. Taxi
TBapUHH MAIOTh KYJIENO/i0HY OYZOBY TOJIOBH, BiAKpHTE
JDKepelblie, JBOCTOPOHHIO BEHTpPOJATEpalbHy KOCO-
okicTe. llyreHsiTa TMPOSBIAIOTH aHOMAJii TIOBEIIHKH
(XpyroBi pyxH, 3aHETIOKOEHHS, CyJIOMH, 3HIDKEHHS 30Dy,
ciinora), 30ymkenHs [8].

Posmennene migHeOiHHS |y  IYHEHAT JIOCHTH
nommpeHe cepen OpaxionedalbHUX IOpiX 1 Xapakre-
PHU3YETBCSI HEAOCTATHICTIO 3aKpUTTS eMOpiOHAIBHUX
CTPYKTYp, 110 (OPMYIOTh TIEPBHHHE 1 BTOPHHHE

migHeOiHHs  (majmaTtoreHe3), BKIIOYAIOYH Ta
anpBeonu 3y6iB [10].

[cHYIOTH TIOBITOMJICHHS, IO 3HAYHA KiJIBKICTH Baj
PO3BUTKY IUIOJA 3aJHINAETHCS HEMOMIYCHOIO IIiJ Yac
KJIIIHIYHOTO OTJISITy HOBOHAPOKEHUX I[YICHST 1 MOXYTh
BUKJIIMKATH 3aru0enb, TOMY HEOOXiIHO TIPOBOAUTH

MaTOJIOTO-aHATOMIYHUH po3ThH [11].

ry0y

Meta gocJrigKeHHsa

MeToro IOT0 JOCHTIKEHHS OYyJ0 OmMcaTH OKpemi
aHaTOMO-(1310JIOTI4HI MOKAa3HUKH LYLEHST MOPiJ MOIC
Ta (paHIy3bKHil OyJbor 3a rinoTpodii Ha TJIi PO3BUTKY
rizpouedanii Ta po3LIEIUIEHOTO MiHEOIHHS.

3a60annsi: BU3HAYUTH  PI3HUIFO MacH  Tija
HOPMaJBHHUX LYLEHAT TOpiJ MoIC 1 (paHIy3bKHUii
Oyspaor Ta TinoTpodikiB 3a BPOJHKEHHUX BaJll PO3BUTKY —
PO3IIETICHHS MTiAHEOIHHS Ta Tiapomedartii.

Martepianu i meToau

JlocmimkeHHsT  TIpOBOAWIIOCS — BIpojoBxk  2016—
2024 pokiB B ymoBax po3mIiaHUKIB cobak Lakomy
Kusochek Ta Luizental. 3a pmocmimHuii  mepiof
Hapoauiocs 88 IyueHsT mopoau Morc (B paHHbOMY
MOCTHATAJIBHOMY Mepiofl 3aruHyno 9 ocoOuH, i3 HUX
JIBOE 3 PO3IICIVICHUM MinHeOiHHAM) Ta 154 myneHsatu
nopoau ¢paHIy3bKui Oyapaor (22 myneHsT 3aruHyjI0 B
HEOHATAJIFHOMY MEpiofli, i3 HUX IT'SITh MaJlH BPOJKCHY
MATOJIOTiI0 po3miervieHe TMixHeOiHHsA). Bimpasy micis
HapOJKEHHS IPOBOIMIIN OLIIHKY CTaHy HOBOHAPOPKCHNX
IYIEHAT 3 METOI0 BH3HAYECHHS IXHBOI KUTTE€3JATHOCTI.
BuokpemiroBany IyneHsAT, NOKa3HUKH SKUX BUKJIUKAIN
3aHCTIOKOEHHS Ta MOTpeOyBalM MONATKOBOi yBaru
BlIacHUKA. JKWUTTE3MATHICTh LYLEHST BH3HAYAIM 3a
OCHOBHMMH TIIOKa3HMKaMHM OpraHiB 1 CHCTEM, SIKi
XapaKTepu3yloTh  TOTOBHICTh 10  103ayTpOoOHOTo
icHyBaHHs. Bpanu 10 yBaru KOMILJIEKC 30BHILIHIX O3HAK,
TaKUX SK TPOMNOPIii Tila HOBOHAPOJKEHOTO, CTYIIHBb
PO3BUTKY MIIKIPHOT )KHUPOBOi KIITKOBHHH, CTaH KiCTOK
yepena Ta iH. Takoxx 3BepTainy yBary Ha BHPa)KCHICTbH
OCHOBHHX (DYHKIIiH, SIKi 3a0€3METYIOTh KUTTE3NATHICTb:
BHPAXCHICTh CMOKTAJBHOTO 1 KOBTAJIBHOTO PEQICKCIB,
PUTMIYHICTE TUXaHHS 03 CTOPOHHIX IIYMiB, CTIHKICTb 1
NPaBWIbHICTH CEPLIEBOTO PUTMY Ta iH.

Jlist OLIHKM HOBOHAPOJ/DKEHHMX LYLEHAT KOPHCTY-
BaJINCS IUKaIOK Amnrap, sika Oynma po3poOneHa s
TyMaHHOI MEIMLMHM, a, 3 4acoM, ii aJanTyBajld Jis
nyuensaT. [Ipu ponaBaHHI pe3ysbTaTiB BCIX MOKa3HUKIB
MIKQJIM MaKCUMaJIbHO LyLeHs Moxe HaOpatu 10 Oais.
3rifHO JiTepaTypHUX AaHMX, SKIIO OLIHKAa 32 IIKAJIOH0
Armrap CcTaHOBUTH MeHIIe 7 OaliB, TO pPH3UK HEO-
HaTJIBHOI CMEPTHOCTI, 3a BIJICYTHOCTI BiJMIOBiAHOI
JIOTIOMOTH, 3pocTae y 22 pa3u. BiamosimHo, TakuMm
IIyIeHATaM MPUAUIIETHCSA MAKCHMYM YBarHd 1 KITyBaHHS.
Takokx BH3HAYaIH KOEQIMIEHT POCTY IYUEHATH, IO
XapaKTePU3YEThCS PI3HUICI0O MacH Tila I[yIEHATH Ha
Jpyry 100y >KUTTS Ta IPH HAPOIKEHI, SKa IOJiJIeHa Ha
Macy Tila IyLEHSITH TPH HAPOIXKCHH.

ynynsar-rinotpodikiB  romyBaiad  4epe3  30HI.
CrnovaTky BHMIpPIOBIN JIOBXHHY BiJl KiHYMKAa MOpIH
LYLEHATH 10 OCTaHHBOrO pebpa Ta poOwinm Ha Wil
BiicTaHi mMo3HAa4ky H©Ha 30Hmi. lmpur Ta 30HK
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HAIOBHIOBAIM MOJIOKOM. BBOIMIM 30HJ 1O MO3HAYKH
00epexHo, 0e3 HATHUCKY, aX MOKHU IyLEeHs HEe MOYHHAIIO
3aKOBTYBAaTH 30HJ CaMOCTIHHO. MOJOKO BBOIMIH
MOCTYIIOBO, HEBEJIMKMMH IOPLISIMH, B CEPEAHBOMY
31 mBuaKicTIoO 3 Mi/XxB B 11031 3 mur Ha 100 rpam macu
I[YLCHATH.

AHami3 pe3ynapTaTiB  JOCTIDKEHb TPOBOIWIA 3
BUKOPHUCTAHHSIM IIPOTPAMHOTO 3a0€3MEUYEHHs, 30KpeMa
cTaHgapTHOro makery «Statistica» Ta Microsoft Excel
2019. BukopuCTOBYBamM Taki NOKa3HWKH, AK Lim
(mafimeHIIe Ta HaitOibIIe 3HAYCHHS Y BHOOPIIi), CepeHe
apupmernuHe (M), cepedHI0 TOXHOKY CEpeIHbBOTO
3HaueHHs1 (m). PesynbraTy BBakanm Biporigaumu 3a p<0,05.

Bioomocmi npo odompumanns 6ioemuunux Hopm.
JlocnipkeHHs BUKOHAHI 3 JIOTPUMAHHSIM CY4acHHX
BUMOT, cTtaHaaptiB Ta meroi (Bumorun DSTU ISO/IEC
17025:2006 (2006)), 3akoHy Ykpainu Ne 27 (2006),
Haxkazy MiHicTepcTBa OCBITH 1 HAYKH, MOJIOJIi Ta CTIOPTY
Vxpaian Ne 249 (2012), €Bporeiicbkoi KOHBEHIIIi PO
3aXUCT XpeOETHHX TBAapHH, AKi BHUKOPHUCTOBYIOTHCS B
eKCIePUMEHTAIFHUX Ta IHIIMX HAYKOBUX HIIIsIX (1986).

Taoaunsa 1
[Toxa3HUKHM PO3BUTKY HOBOHAPOKEHUX ITYIICHST

Pe3yabTaTH Ta iX 00roBopeHHs

3a pe3ysabTaTaM¥ JOCIIKEHHS! CMEPTHICTh IYLIEHST
nopojau moric y nepion 2016-2024 pokis ckiana 10 %,
a mopoau (Qpanmy3pkuii Oympmor — 14 %. I3 ycix
3aru0IUX MYIEHAT 000X TMOpiJ BHANMY BpPOIKCHY
MATOJIOTII0 YV BHTILAAI PO3IIEIUICHOTO MiTHCOIHHS Malu
22 % ocobun. HaiOimpmmid BIiICOTOK CMEPTHOCTI
I[yLICHST IPUITAIaB Ha, TaK 3BaHUH, KKPUTHIHHA ITEPioI»,
TOOTO BIIPOJIOBXK MEPIIHX JABOX THXKHIB ITICIISI HAPODKCHHSL.

3a HOPMAaJTBHOTO PO3BUTKY HOBOHAPODKEHI I[yIICHATA
AKTHUBHO IIYKAIOTh COCKH, MAIOTh 3HAYHHUI MPUPICT MaCH
Tijla, CHJIBHO INTOBXAIOTHCS 1 3BHBAIOTHCS B pyKax
BlIacHuWKa. SIk cBimuwTh Jiteparypa [11], mynensra, ski
CIIOKIMHO JIe)KaTh Ha JOJIOHI JIIOJWHH, 1 3Jal0ThCS
HEPYXOMHMH, PO3BHUBAIOTHCS HEMPABWILHO. 3I0POBi
HOBOHAPOJDKEHI I[yIEHATa IPOTATOM NEPIINX TPHOX
TYDKHIB OUIbIy wacTuHy 4vacy (no 90 %) cruisiTs, a yac,
110 3aJIMIIAETHCS, BATPAYAIOTh HAa XapuyBaHHs [12].

Onpa3y micisi HAPOJKCHHS, Ta BIPOJOBXK IEPIIUX
JIBOX THJKHIB, BCIX IyLIEHST 3BaXyBaiH (maos. I).

Monc DpaHy3pKuid 0yIIbI0T
IoxazHux 3HaueHHS Lynensira 3 Lynensira- Hynensira 3 Hynensira-
HOPMAaJEHUM rinoTpodiku HOPMAaJEHUM rinoTpodiku
PO3BHTKOM (n=71) (n=9) po3BHTKOM (n=132) (n=22)

Lim 8-10 4-8 7-10 5-8
Ilokasuuk Anrap

M+m 940,13 6+0,25%** 940,12 7£0,15%**

o Lim 0,1-0,3 -0,2--0,1 -4--2 -11-8

Koedimient pocry, %

M+m 0,2+0,02 0,1+0,02%** -3,1£0,06 9,10,12%**
Maca tima mpu Lim 138-205 76-178 182-295 110-250
HapOJLKCHHL, T M+m 180+2,07 14845,43%** 25843,18 20744,42%**
Maca tina gepes | 106y Lim 148-240 72-175 200-305 110-243
TCIIST HAPOJKEHHS, T M+m 21543,02 14046,13%** 25043,26 188+4,32%**
Maca Tina yepes 2 1061 Lim 151-274 82-203 224-338 110-244
TCIIS HAPODKEHHS, T M+m 23043,49 13846,1 1%** 26243,59 17245,04%**
Maca Tina gepes 3 1061 Lim 176-308 84-207 252-362 110-237
TIiCIIsl HAPOJDKCHHS, T M+m 255+4,15 13947,08%** 289+4,23 16344,23%**
Maca Tina uepes 4 1061 Lim 198-322 84-210 296-409 110-214
TIiCIIs HAPOJDKCHHS, T M+m 273+4,23 14247,04%** 322+5,08 15745,42%**
Maca Tina uepes 5 1i6 Lim 231-345 83-208 320-445 115-194
TIiCIIsl HAPOJDKCHHS, T M+m 293+4,31 144+£8,12%%* 36745,91 15346,06%**
Maca Tina uepes 7 ai6 Lim 286-372 81-200 367496 110-176
TCIs HAPOJKEHHS, T M+m 32544 .4 141£6,34%** 468+7,21 148+7,09%**
Maca Tina uepes 9 1i6 Lim 342-404 73-192 409-573 106-158
TCI5t HAPOJDKEHHS, T M+m 36945,65 13447,74%%* 546+8,23 13848,06%**°°°
Maca Tina gepes 12 zi6 Lim 386-480 71-179 532-721 -
TCIs HAPOJKEHHS, T M+m 418+5,91 12148,25%**° 661+7,96 -

Tpumimuu: ***p<0,001 — OPiBHIHO 3 I[yIEHATaMH 3 HOPMaIbHUM po3BHTKOM; ° p<0,05, °°° p<0,001 — mopiBHIHO 3 MaCOIO Tija IPU HAPOKECHHI.

Jlst cobak, Maca Tija sIKuX y TOpOCIOMY Billi CKITaIae
5-15 Kr, HEMOCTATHLOIO BArolo MPH HAPOHKEHHI MOYKHA
BBaxatn macy meHme 150 r [13]. Llynensra, ski Mamu
HU3BKY Macy Tijla, 3a TOpOJolo, OymM BiIHECEHi a0
TPy PU3WKY, OCKIJIBKM HH3bKa Maca TBapHHU IIPH

HApPO/DKCHHI ~ 4YacTto,  MOXE  CYIPOBOIKYBAaTUCS
(hi310JIOTIIHOIO HEIPUTICTIO Ta HU3BKOIO JKUTTE3JATHICTIO.
Huspka Maca Tima TpuM HApOMKCHHI € HACIIIKOM
HOPYIICHHS OOMiHY PEYOBHH, Ball PO3BUTKY, BILUIMBY Ha
BariTHy CYKy HECHPHUATINBUX (PAKTOPiB HABKOJIUIITHEOTO
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cepenoBumia [14]. 3a miteparypuumu panumu 81 %
TaKAX IyNEHSAT THHYTh B mepini 48 ToauH micis
HAPOJKCHHS, SKIIO HE OTPUMYIOTh  BIATOBIIHOT
nonomoru [15].

OnmHuM 13 1HQOPMATHBHUX MOKa3HUKIBM JKUTTE-
3MaTHOCTI IIOJIa € BU3HA4YeHHs, dYepe3 48 roauH
Bil HApoMKEeHHA, KOe(DIllieHTy pPOCTy IIYLCHATH.
3rigHO JNiTepaTypHUX [aHWX, IOKa3HUK KoedimieHTy
pocty <-4 % miABHIye PU3UK HEOHATAIBHOI CMEPTHOCTI
y 8 pasiB [16]. 3a pe3ynpTaTaMu TOCIiIKEHD, B IYIICHAT
3 HOPMaJbHUM PO3BUTKOM MIOACHHO (iKCyBaJIH HMPUPICT
Macu Tina B cepemHbomy Ha 10 % Bim momepemaHbol
nobu. Bxe Ha 12-Ty no0y micist HapoJUKEHHS Taki
LylLeHsITa 3011b MM Macy Tina B 2,3-2,6 pasu (p<0,001),
0  Y3rO/KYEThCS 3  pe3yjibTaTaMH  JOCIIIKCHb
IHIIMX aBTOPIB, SKI MOB1IOMIISIIOTH PO 301IBIIEHHS MacH
Tia IYUEHST BiJ HAPOJKCHHA OO 15-1 moOu KUTTA
y noHap 2 pasu [17].

Bognowac, y myueHAT-rimoTpodikiB 3 dacom
peecTpyBaId TOCTYIOBY BTpPaTy MacH Tila, 30KpeMa,
y cobak mopoam Mmorc, gepe3 12 nid Bix HapoKEHHS
Maca Tila 3MeHmImIach Ha 18 % TOpiBHAHO 3 MeEpIIoio
noboro (p<0,05), a y mopoxu (paHIy3pKuil OynbIoT
Ha 9 10Oy Ha 33 %.

I

A

3a KIIHIYHOIO MOHITOPHHIY IlyLIEHSTa IOPOJH
(bpaHiy3pKuil  OyJapIOT 3 BPOKCHOI IAaTOJIOTIE0
po3uieruieHHs nigHe6inHst (puc. 1) Ha nepury 100y KUTTS
Bi3yaJJbHO HE BIJIPI3HSJIMCH BiI IYLEHT HOPMalbHOTO
PO3BHTKY.

- - —

Puc. 1. Po3merniene migHe0iHHSI Y HOBOHAPOIKEHOTO
IYIEHATH MOpoIu (ppaHIy3bKuil OyIIBI0T

OpHaK, MOYUHAIOYH 3 T1°ATOT 00U, TBAPUHHU 3 BaJIO0
pPO3BUTKY (poO3MICIUICHE WiAHEOIHHS) Malld BUpPaXKCHE
BijicTaBaHHs B pocTi (puc. 2).

b

Puc. 2. 3aranpHuii BUTTIS IyIEHAT TOPOIH PpaHIy3bKHi OYIBIOT B MEPiO POCTY
(A — Ha I-wy 000y, b — Ha 5-my 006y, B — na 9-my 000y 6i0 HapoOiceHHs)

3 aHATOMIYHMX NPWYMH LYICHATA 3 PO3IIEIUICHHM
MiTHEOIHHSIM HE CIPOMOXHI CMOKTaTH MOJIOKO 3
MOJIOYHHMX 3aJ103 CaMOCTIHHO, a TpOoIeC TOAYBaHHS 3
IUISIIICYKA ~ 3HAYHO  YCKIAJHCHWI, abo  B3arami
HEMOXIIMBUHM, TOMY TaKMX TBapWH TOJyBajih 3a
JIOTIOMOTOIO 30HJa JUTS )KHUBJICHHS HEMOBJIAT (puc. 3).

Puc. 3. 'ogyBaHHs LyLIeHATH Yepe3 30H]

Ha ’xanp, He3Ba)karouM Ha BCI BXXHTI 3aX0IH
JOTIOMOTH, IIyLIEHsTa, SKi Majiu Baay pO3ILCIUICHHS
migHeOIHHS, THUHYJIM B mepiox Bix 5 mo 12- mobu
Bil HapoJuKeHHS. B miteparypi 3a3HavaeThcs,
[0 HCOHATAJbHI BUIMAJKU PO3IICIUICHOTO IiTHECOIHHS
HalluacTile  peecTpyloThcs y  OpaxiouedanbHux
mopin [18, 19]. ¥V Takux IUyUmeHAT € npodiieMu
3 XapuyBaHHSM Ta CIyXOM, BHACIIJIOK YEpEerHO-
HIEJICTTHO-TUIIEBOT aHOMaJii, SKa MPOBOKYE 1HQEKINIO
CEepeHhOTO  ByXa, JUXAJbHUX  NUIAXiB  (HOCO-
TJIOTKH, AacHipaliiHy THEeBMOHII0), M0 BHUKIHUKAE
3arubens [20, 21].

Ilinm dac TpoBeNeHHS  MATOJOr0-aHATOMIYHOTO
PO3THHY TPYIIB IYIEHAT TOPOIH (PPaHITy3bKHNA OYIIbI0T
3 BaJOK  PO3MICIUICHOTO  MiJHEOIHHS,  BUSBISIIA
HE3rOpHYTY KpOB B CyJMHaxX Ta IIOPOKHMHAX TiJa,
KPOBOBWIMBH B MapeHXIMaTO3HUX OpraHax, rirmepemiro
CYJIUH TOJIOBHOTO MO3KY (puc. 4, 5).

3a KIJIIHIYHOTO MOHITOPHHIY IYLEHSAT MOPOJAN MOIIC
BiIMIYa Il TBAPUH-TIMOTPO(DIKiB, y SIKUX peecTpyBaId
rigpouedanito. Taki TBapWHHM, 3a3BHYaid, BiJICTaBaIH B
POCTi, HOPIBHSHO 3 IHITUMH IYIICHATAMH TOTO X BUBOJIKY

(puc. 6).
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A b

Puc. 4. T'oioBHMIT MO30K ITyLIEHATH NOPOAH (HpaHIly3bKHil OyIBI0T 3 BaJI0I0 PO3MIEIUICHOTO iTHEOIHHS
(A — kpososuugu nio uepenty Kopooky B — Kposonanognenns cyoun 20106H020 MO3KY)

-

Puc. 5. 3mMiHn y BHYTpIIIHIX OpTraHax IMyHIeHITH TOPOAN (PaHITy3bKHI OYIBHIO0T 3 BaI0OI0 PO3IIEIUICHHS TiAHEOTHHS
(A — kamapanvhe 3ananenns ma Kpankosi KPOSOBUNUEU 6 CIU308Y ODONOHKY KUWEUHUKA,
B — 8poooicena sada po3eumky ma Kpoeosuiuel 8 Hupyi, B — cemopaziunuil Habpsk nezens)

Scientific Progress & Innovations e 27 (3)
47



3a pmanmMm Schmidt. M. 3i cniBaBropamu (2019)
IyLEHATa, YpaxeHi rigpouedaniero, mcias HApOHKSHHS
HE BIJPI3HAIOTHCS BiJ IHIIUX IUIONIB BUBOJKY, OJTHAK
IIBUJIKO THHYTh, IO 3YMOBJICHO MPOTPECYIOUOI0

cnabKicTIO Ha T TOCTPOi HEJOCTaTHOCTI MO3KY.
Haemeni y mifi crarri maHi  y3TOIKYIOTBCA 13
HOpPYIICHHS

MOBITOMJICHHAMH  TIPO BHYTPIIIHBO-

YTpOOHOTO PO3BUTKY, MO CIpHUsE€ 3arubeili HEWPOHIB
MO3KY MiJi THCKOM Tiapouedainii i Mac HeCHpHUSTINBUI
MPOTHO3,  OCKUIBKM  TpUBAJa  BEHTPUKYJOMeTais
M Yac BHYTPIIIHBOYTPOOHOTO PO3BUTKY HPOBOKYE
VIIKOJ/PKCHHS Ta 3aru0eib HeHPOHIB, sIK1 BiIIIOBIJAI0Th 3a
MeTabo11i3M 1 KpoBooOir [22].

Puc. 6. Llyuensita mopoau morc, Bik 20 1i0
(4 — yyyens 3 eiopoyeanicio, b — giocmasanns 6 po3sumky yyyeusimu 3 eiopoyedanicio)

Ha >anp, mynensra 3 rigponedainieio BUSBUINCH HE
JKUTTE3ATHUMH, TOMY OyJO 3aCTOCOBAHO €BTaHa3io.
3a NarToJ0ro-aHaTOMIYHOTO PO3THHY TpyINa IyLEHSTH,
BikoM 21 noba, peecTpyBanmm 3HaYHE HAKOITMYCHHS

A

piAMHM T TBEPAOI MO3KOBOIO OOOJIOHKOIO Ta B
[UTYHOYKAaX MO3KY, IO MiJTBEPJHIIO JiarHO3 TiApo-

uedanis (puc. 7).

b

Puc. 7. 3aranpHuii BUTTIAA MO3KY IYIIEHATH ITOPOIU MOTIC 32 Timporedarrii
(A — HAKONMYCHHS PiJUHH i TBEPAOIO 000IIOHKOIO MO3KY, b — HagMipHa KifdbKICTh PiIMHU B IIUTYHOUYKAX MO3KY)

TakuMm dYMHOM, BJIACHI pPE3yIbTATH i pe3yNbTaTH
IHIIAX TOCTITHUKIB CIIPUAIOTH TPYHTOBHOMY PO3YMiHHIO

KHUTTE3NATHOCTI LYLICHAT 3 BalaMH PO3BUTKY, Ta MOXYTb
OyTH 3aCTOCOBaHI y BeTepHHAPHIN PENPOTYKTOIOTI].
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BucHoBKHM

1. Tipponedaniss Ta po3merieHHs MiAHEOIHHS Y
HOBOHAPOJUKEHHX IIYLIEHST IMOPOJH MOIIC Ta (paHIy3b-
KUH OyNbJOT CHPUYHMHSIOTH PO3BUTOK ITOCTHATAJIBHOL
rinotpodii.

2. KiiHiyHO aHTEHaTalbHA TIHOTPOdis y IyHEHAT
MOPOIM MOIIC Ta (PaHITYy3bKHH OYIBIOT XapaKTepHu3y-
€ThCS MEHIIIOI0 MAcOI0 TiJla IYIEHSAT IPH HapOIPKEHHI
Ha 17,8 ta 19,8 %, mocTHaTadbHA — TMPOTPECYIOTOI0
BTPATOIO Barw.

3. IlatonoroaHaroMi4HO  pPO3BUTOK  TinoTpodii
y IYUCHAT MOPOAXM MOINC Ta (paHIy3pKuil Oyjbaor
XapaKTepU3y€eThCsl FeMOpariYHUMK 3MiHAMU BHYTPILIHIX
OpraHiB Ta rinepeMielo CyAuH FOJIOBHOTO MO3KY.

Konduikr inTepecis

ABTOpU CTBEPIUKYIOTH IIPO BiACYTHICTH KOHQUIKTY
IHTEepeciB 100 iXHBOTO BHKJIALy Ta pe3yJbTaTiB
JOCIILIKEHb.
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0. Kruchynenko Heavy metals are common micropollutants and are considered a problem worldwide. Most heavy metals are found

E-mail: in wastewater from factories and farms, which are usually discharged into lakes and rivers. Fish is a staple food in
oleg.kruchynenko@pdau.eduua ~ many regions of the world. At the same time, fish can accumulate more heavy metals in their gills, kidneys, liver,
intestines and muscles than in water. In Ukraine, insufficient attention is paid to the study of the content of chemical

Poltava State Agrarian elements in fish, in particular in muscles. Therefore, the purpose of the study was to determine the content of heavy
University, metals in the dorsal muscles of the fish Carassius carassius (Linnaeus, 1758). Based on the results of the research,
1/3, Skovorody Str., the concentration of heavy metals (Pb, Cd, Cu, As, Zn, Hg) in the muscles of freshly caught fish from the Dnipro
Poltava, 36003, River in the Poltava Region was determined. The research was carried out by the method of atomic absorption
Ukraine spectrometry on the basis of the Regional State Laboratory of Veterinary Medicine in the Poltava region. Mann-

Whitney test was used for pairwise comparison of results. Differences between indicators in groups were considered
significant at P < 0.05. Fish samples (n=5) caught from the Dnipro River were taken in two markets of the city of
Poltava in the spring. The samples were immediately cooled, transported to the laboratory and stored at -20 °C until
further analysis. The average concentrations of individual toxic elements in the muscles of crucian carp were
determined. It was found that the lead content in the samples from the Central Market was 0.2+0.01, and from the
"Brailky" Market was 0.3+0.01 mg/kg (P <0.01). In the course of research, it was found that the concentration of
cadmium in the muscles of fish purchased at the "Brailky" Market was probably higher (0.06+0.01) than in the CM
0.04+0.01 mg/kg (P <0.01). The level of Cu, Zn, As and Hg in the dorsal muscles of freshly caught fish from the
two locations was not statistically significant. In our research, the ranking series according to the level of heavy
metals is presented as follows: Zn>Cu>Pb>As>Hg>Cd. The studied samples of fish entering the Central Market and
the " Brailky " Market of Poltava were safe in terms of the content of heavy metals, since no sample exceeded the
maximum permissible concentration level.
Keywords: Carassius carassius, toxic elements, content, muscles.

BusHavyeHHsI BaXKKMX METAJIIB y CBIKOBHJIOBJIeHi pudi 3 piuku Ininpo (Ykpaina)

O. B. Kpyuaunenko | C. M. Muxaitmotenko | O. C. Kinumenko | C. O. KpaBuenko

TonraschKuit nepKapHmii Bakki MeTany € MOLIMPEHUMH MiKpO3aOpyIHIOBadYaMH 1 BBOXKAIOTHCS MPOOJIEMOIO B YChOMY CBITi. binblrictsh

arpapHuii yHiBepcuTer, Ba)XKKHX METalliB MICTHTBCS Y CTIYHHX BOJAX 3aBOJIB i epM, sKi 3a3BHYall CKMAAIOTHCS B 03epa Ta piuku. Puba €
m. ITonrasa, OCHOBHHUM NPOJYKTOM XapuyBaHHS y OaraThbox perioHax cBiTy. BomHouac, y cBOiX 3s0pax, HUpKax, MediHIli,
Vkpaina KUIIEYHUKY Ta M 532X pUOM MOKYTh HAKOMMYYBaTH OinblIe BaKKMX METaliB, HOK y Boxi. Ha Tepenax Yxpainm

HEJOCTaTHBO YBAard NPHUALICHO BHBUYCHHIO BMICTY XiMIUYHUX €leMEHTIB y pubi, 30kpema y M’si3ax. Tomy MeToro
JOCIHDKeHHS Oylo BH3HAUUTH BMICT Ba)KKHX MeTalliB y CHHMHHUX M’s3ax pubu Carassius carassius
(Linnaeus, 1758). 3a pe3ynpTaTaMu IPOBEAEHUX AOCIiHKCHb BU3HAYCHO KOHIICHTPAIifo BaskkuX MeraniB (Pb, Cd,
Cu, As, Zn, Hg) y M’3ax cBixKOBHIOBIIEHOT pubu 3 piuku [Jninpo y [TontaBcekiit 001acTi. JlociiyKeHHS TPOBEICHO
METO/IOM aTOMHO-a0copOLiiHOI cnekTpomeTpii Ha 6a3i PerioHanbHOI nepikaBHOI Jabopartopii BeTepHHAPHOL
meannuHy B [TonraBeekiid obmacti. J{ist momapHOro mopiBHAHHS pe3yJbTaTiB BUKOPUCTOBYBAIIM KpHUTepiid MaHHa-
BitHi. 3HaYynMMH BBa)KQJIHCh BIAMIHHOCTI MK MOKa3HMKamMu y rpymax 3a P <0,05. Ha mBox puHkax Mmicra
[MonTaBa y BecHsiHU mepiox Oynu BiniGpaHi 3pasku pubu (n=5), BuioBIeHOi 3 piuku JHinpo. 3pa3ku HeraitHo
OXOJIO/KYBAITH, TPAHCIIOPTYBAIH Y J1JA00OPATOpPilo Ta 0 MOJAJIBIIOro aHamidy 30epiramu 3a -20 °C. BeranoBneHo
cepeJTHi MOKAa3HUKH KOHLIEHTpALil OKPEMHX TOKCHYHHX €IEMEHTIB y M’si3aX KapaciB. BUsBIICHO, 1110 BMIiCT CBUHIIIO
y npobax i3 Llentpansnoro pusnky cranosus 0,24+0,01, a 3 Punky «bpainku» 0,3+0,01 mr/kr (P <0,01). VY xoxi
JIOCIIDKEHB 3’ICOBAHO, IO KOHI[CHTPAITis KaaMilo y M’s13aX puou, npunbanoi Ha Punky «bpainkmy», Oyma Biporigao
umow (0,06+0,01), nixk na [P 0,04+0,01 mr/kr (P <0,01). Pisenp Cu, Zn, As ta Hg y cnuHHHX M’si3ax
CBIXKOBHJIOBJICHOI pHOH 3 JABOX JIOKaliil He OyB CTATHCTUYHO 3HAYYIIMM. Y HAIIMX AOCIIDKCHHSIX PaH)KyBaJIbHUIT
psin 3a piBHEM Ba)KKHX METaliB MOJaHUH TakuM uuHOM: Zn>Cu>Pb>As>Hg>Cd. [locmimkeni npobu pubdu, mo
Haxxoanmy Ha LleHTpanbHuil puHOK Ta pUHOK «bpainkm» micta [lonTaBu, Oy Ge3MeIHUME OO BMICTY BOXKKUX
METaliB, OCKLIBKH He 3a(hiKCOBaHO Y XKOIHIN MP0oOi IMepeBUIIEHHS PiBHI IPAaHUYHO JOITYCTUMOI KOHIICHTPAILIi.
Kumrouosi ciioBa: Carassius carassius, TOKCU4HI €IEMEHTH, BMICT, M’sSI3H.

Bi6aiorpadiununii omuc pas nuryBauus: Kpyuunenxo O. B., Muxaiinomenxo C. M., Knumenxo O. C., Kpaguenxo C. O. Bu3Ha4eHHS BaKKHX
MeTaliB y CBDKOBHIOBICH N pubi 3 piuku Juinpo (Ykpaina). Scientific Progress & Innovations. 2024. Ne 27 (3). C. 50-54.
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Beryn

Bynp-sxa gopma xuTTs nmorpedye Boaw, i aume 3 %
3amaciB BOAM Ha 3eMJ HaJIXOJIUTH 13 pecypciB MpicHOT
BoxH, Toxui sK 97 % HanxomuTh i3 MOpIB 1 OKeaHiB.
JIboI0BUKM Ta KPUTOBHMH IIOKPUB Ha IIOJIIOCAX MICTATh
omu3pko 68,7 % mpicHOT BOOW HA 3eMIli, MOTIM WAYTh
mg3emMui Boau 3 mokasHukoMm 30,1 %, mig3emHi Ta
noBepxHeBi Boau MatoTh 0,9 Ta 0,3 % Bimnmosimgao [13].
Bimomo, 1m0 3amacu nmpicHoOi Boau 0OMeXeHi, ane sKiCTh
BOAW 3aBXAW BUKINKAE€ CYMHIBH BIIOBIOHO /IO
«'mo6abHOT OIIHKY Ta OIIHKH caHiTapii». Ponb Boau B
MIATPUMIII €KOJIOTIYHOI piBHOBAru Iyke BaxxummBa. Kpim
TOrO, Lie AYKE€ BaXJIMBa YacTHHA OloC(epH, OCKIIBKU
BOHA BIJINIOBIIa€ 3a OIJBLIICTh YCIX XKMBHUX OPTaHi3MiB Ha
Harni# mianeTi [19].

[IBuaka ypOawizamis ¥ iHAyCTpiamizamis Maju
JIANIEKOCSKHI HACHIIKHU IS JIIOACKKOTO cycriibeTBa. Ls
3MiHA M€ Taki MIKiJIMBI HACIIIKH, IK BUKH]I IIOJIFOTATHIB
Yy HaBKOJIMIIIHE cepenoBuine. Ha choromHi BaXKki MeTann
€ TIOMMPEHUMH MiKpo3aOpyAHIOBaYaMH 1 BBa)KaIOTHCS
poOJIEMOI0 B YCbOMY CBiTi. BibImicTs BayKKHUX MeTajiB
MICTHTBCS Y CTIYHHX BOAAX 3aBOMIB i hepM, sKi 3a3BHUait
CKHJIAIOTHCS B 03epa Ta piukw [1, 12, 16].

Baxkki meTamn KmacuQikyroTh, SK CTiiKi 3a0pyIHIO-
Bayi. BOHM HE MOXKYTb PO3KJIaIaTHCS MIKPOOPIaHi3MaMH.
3a0py/qHIOI0Y] PEUOBHHH 3 OI/IiB MOTPAILISIOTH Y BOAY,
Ky Ta  cepemoBHMINA  IPOKUBAHHS  OpraHi3MiB.
[TpoHunkaroTh y pi3Hi cepeoBHIa HABKOJIUIIHBOTO cepe-
JIOBUIIa, BKJIIOYAIOYM SIK MPICHY, TaK 1 MOPCBKY BOAY.
Metann i3 3a0pyAHEHOI BOAW TOTIMHAIOTHE Oarato
BOJHUX XpeOeTHWX TBapwH. Bigomo, mo pmba €
OCHOBHHM TIPOJIYKTOM Xap4yBaHHA B PI3HUX perioHax
cBity [4, 18]. JloBemeHo, mo y CBOIX 3s0pax, HUPKax,
MIEYiHIll, KAIIEYHUKY Ta M 32X MOXKYTh HAKOIIHMIyBaTH
OiTpIIe XiMIYHUX €JIeMEHTIB, HiX y Bofi [5]. TokcuuHicTh
BaXKMX METaliB HETraTMBHO BIUIMBA€ Ha  PICT,
PO3MHOXEHHS Ta (i3i0orito puo, 110 3arpoXKye CTAIOMY
PO3BHUTKY CEKTOPY aKBaKkyabTypu [11].

BMicT BaKKMX METaliB y perioHax LEHTPaIbHOTO Ta
cxignoro IliBHiuHOTO KuTaro OyB Ha cepeqHbOMY piBHI
MOPIBHSHO 3 1HIIMMU JOCII/DKEHUMHU PETiOHaMHU KpaiHu.
Beci Baxkki MmeTanu, ocodimBo Zn, Cr i Cu, 110 MICTHIIMCS
y Boxmi, HaxkomuayBamucs B pubi. Konmentparmii
TOKCHYHHUX €JIEMEHTIB Oynu momiOHi y BCiX BHIIB pHO.
Pa3zom 3 THM moka3HUKHN OKpeMux MeTaliB (Zn, Cu, Mn,
Ni) y xapacs 3HAYHO BWIi, HDK B iHIIUX BHUAIB PHOM.
[NopiBHIOIOYH TUKY Ta BUPOIIEHY pHUOY, BCTAHOBIICHO, III0
cepe/iHi KOHIEHTpallii KO)KHOT'0 B)KKOTO METATY Y TUKHX
Kapacsi, TOBCTOJO0a, amypa OyJiM BUIIUMH, HDK Yy
BHPOIIYBaHOT JIFOJUHOIO pubu [22].

JocniaHuky BU3HAYaIl KOHLEHTPALIFO OIIOTAHTIB 1
TOKCHYHICTh Yy JESKHX BHJAaX MPICHOBOJHUX pHO,
3i0parnx 3 piuku Turp y barmanmi. YV BucHOBKax
3a3HAYMIM, IO KOHIICHTpPAalii BaXKUX METaliB ¥y
BUJIOBJICHIH pHOI TEepEeBUIIYBANM [OMYCTUMi piBHI.
Pesynpratn JaHOTO MOCTiHKEHHS ITOKA3aJId BUCOKI PiBHI
KaJaMilo Ta XpoMy B TKaHWHaX PHOH, [0 YHEMOXKIIHBITIO-
Bayo ix crokuBaHHA moaunHOI0. Cd i Cr mepeBUIIyBamu
JIONYCTHMI  KOHLIEHTpauii, BH3HaueHi BcecBiTHBOIO
OpraHiszaii€ro OXOpoHH 310poB’ss Ta IIpomoBosbuoi
Ta cumbchkorocmogapcekoi opramizamii OOH  mus
Ba)XKKUX MeTaiiB y pubi [17].

Ha naymky aBTOpiB, 3 MeTOW 3a0e3meucHHs
BUpOOHHMITBA  Oe3mevHoi  pubM, MIABHIICHHA  iX
KOHKYPEHTOCIIPOMOKHOCTI Ha MIKHAPOJHOMY PHUHKY Ta
JIOBIpH CIIOKMBAYiB Ha BHYTPIIIHBOMY PUHKY, HAHOLIBII
JIOLIBHAM € BIIPOBKCHHS MIKHAPOJHUX CTaHAAPTIB,
BKITIOYAIOYN Xap4yoBe 3akoHOHaBcTBO €C, edeKTHBHOI
cucremu HACCP, a Takox mporenyp BUXOAY HPOIYKIIii
Ha 3OBHINIHI PUHKA BiINOBITHO JO MDKHAPOIHHUX
HopM [14].

Merta gocJaigKeHHs

Mertoto HociiKeHHs OyJI0 BU3HAYUTH BMICT BOXKKUX
METaliB y CHMHHHMX M’si3ax pubu Carassius carassius
(Linnaeus, 1758).

Martepianu i MmeToau

JocmimkerHs mnpoBoauiM Ha 0asi  PerioHanbHOT
Jlep>kaBHOT Jaboparopii BeTEepUHAPHOI MEIUIMHU B
ITontaBcpkiti obmacti. Ha mBOX arpompomoBOSBIUX
puakax Micta IlonTraBa y BecHsSHHH mepion BimiOpamun
3pas3ku pudu (n=5), sixa Oysa BUIOBIEHA 13 piuku JJHinpo.
3pa3ku HeraiHO OXOJOAWIM. TpaHCIOpTyBamH Yy
Ja00opaTopil0o Ta [0 IOJAIBIIOTO aHalizy 30epiraiu
3a temieparypu -20 °C. BmicT MiJi, HIMHKY, KaJMil0 Ta
CBHMHIIO BHM3HAYaJldi METOAOM aTOMHO-abcopOuiiHOT
CIIeKTpOMETpii 3 aroMizaliclo y noixym’i aTOMHO-
abcopoOmiiiHoTo cnekTpodoromerpa Varian AA 240-FS
(ACTY 7670:2014) [9]. PiBenp mum’ Ky BU3HAYAIH 32
nmoromoroio  criektpodoromerpa Cary 50 Tta  ¢oro-
enekrpokonopumerpa KOK-2 (TOCT  26930-86).
KoHueHTpaniro pTyTi BU3HAYAIM 3a JONO-MOTOO
aHamizatopa pryri DMA-80 (EPA Method 7473
«Mercury in solids and solutions by thermal
decomposition amalgamation, and atomic absorbtion
spectrophotometry» & ISO 11212-2:1997(E) Part2
«Determination of mercury content by atomic absorbtion
spectrometry») [10]. I'paHMYHO JOMYCTUMHI BMiCT
TOKCUYHHUX €JIEMEHTIB y34TO 3TiIHO 3 HaKa3oM
JepxaBHOro JenapTaMeHTy BETEPUHAPHOI MEIUIHHH
Ne 107 Bix 27.09.2004 poxy.

CraTUCTHYHE OIALFOBAHHS OTPUMAaHHX PE3yJIbTaTiB
MPOBOIVIIN 3 BUKOPHCTaHHIM POTPaMHOTO
3abesneuenHss MedCalc Statistical Software version
20.216 (MedCalc Software bvba, Ostend, Belgium).
VYci mapameTpu po3riisAany, sSK HemapaMeTpudHi JaHi,
BHpaXXall, SK CEepeHe 3HaueHHS (X) Ta CTaHIapTHY
oMKy cepearboro (SE). s momapHOro mopiBHSIHHS
pe3ynbpTaTiB BUKOPHUCTOBYBAIM KpHUTepiit ManHa-BitHi.
3HaYyIMMUMH BB BIAMIHHOCTI MK MOKa3HHKAMH Y
rpymnax 3a P<0,05.

PesyabTaTn Ta ix 00roBopeHHs

3a  HacmigKaMH ~ TpOBENEHOI HaMH  pOOOTH
BCTaHOBJICHO KOHIIEHTpaIliil Baxxkux meranis (Pb, Cd, Cu,
As, Zn, Hg, MI/KT) y IOCHIDKEHHUX 3pa3KaxX CIIMHHHUX
M’s3iB Carassius  carassius  (Linnaeus,  1758).
[IpoanamizoBaHO BMICT HaHWX MeETaliB y CBIXKO-
BWJIOBJICHI puOi Ha ABOX puHKax: LleHTpamsHUI pHHOK
(LIP) ta Punok «bpainkm» (PB). 3’scoBaHo, mo ix BMICT
HE TIepPEBHUIIYBaB TPAHUYHO JIOMYCTHMI KOHIEHTpawii B
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ycix npobax. Ha pucynky 1 noxa3zano, 1110 BMiCT CBHHIIIO
y npobax i3 LIP ne nepesuurysas 0,2+0,01, Toxi sk i3 PB,
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craHoBuB 0,34+0,01 mr/kr (P<0,01). ITokasnuk OyB B
JIO3BOJICHUX MEXax, 110 MiATBepKY€e Oe3NeuHicTh puou.
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Puc. 1. Bumicr Pb, Cd, Cu, Zn, As Ta Hg y ciuHHEX M’s3aX CBIXXCBIJIOBIICHOT pUOH,
npundanoi Ha LlentpansHomy pusky (LIP) Ta Punky «bpainkm» (PB), Mr/kr

[HIII pe3ynbTaT OTpUMAaII HAYKOBITI, SIKi 3111 HCHUIH
OCHIIDKEHHS 1010 BU3HAYECHHS KOHIIEHTpAITii
TOKCHYHUX €JEMEHTIB y NpIiCHOBOAHWUX pHO (OKYyHB,
IUIOTBA, TOBCTOJIOOMK, HAMiBJISII, TOJIOBEHb, KOPIOIIKA,
JuH 1 myka) i3 12 pik Jluteu. 45 % 3paskiB M’s30B01
TKaHUHU JBOXpiyHOi pubu Oynm 3adpynueni Pb y
KOHLIEHTpalLil BUILIiM, HDK 3a3HaueHO y JIMTOBCHKMX
crannaprax ririean [20].

Y xoml HammMx [JOCHIKEHH 3°SCOBAHO, IO
KOHIIEHTpAIlisg KaJIMiI0 y M si3ax puou, nmpundaHoi Ha PB,
O6yma Biporigao Bumoo (0,06+£0,01), mix na I[P

(0,04+0,01 mr/xr (P<0,01)). PiBens Cu, Zn, As Ta Hg y
COMHHUX M’s3aX CBDKOBWIJIOBIIEHOI puOm He OyB
CTaTHCTHYHO 3HATYIIIM.

VY Hammx JOCTIDKEHHSX paHXyBaJbHUN psaj 3a
pIBHEM B@KKMX METANiB MOJAHUH TaKUM YHHOM:
Zn>Cu>Pb>As>Hg>Cd.B oagnomy i3 JOCHiJKEHb
koHueHrpauii Zn, Cd, Cr, As, Pb i Ni y pi3Hux BuziB puou
KoJuBajucs Bijg 6,36+1,48 no 13,31+1,33; Bixg 0,017+0,01
mo 0,049+0,02; 0,654+0,04; Bix 0,015+0,01 mo
0,033+0,01; 0,534+0,11 Ta 0,08 + 0,05 MI/Kr BiAIOBIIHO.
VYci  mpoanamizoBaHi 3HaueHHA Oymd B Mexkax
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peKOMeHI0BaHOTO piBHS, 32 BuHsATKOM Cr y C. mrigala [2].
Hamri pe3yapTaTé MarOTh MOIiOHI BHCHOBKH, aJ[)KE€ BMICT
Baxkux MetamiB Pb, Cd, Cu, Zn, As ta Hg vy
CIIMHHUX M 533X CBDKOBWIOBJICHOI puOM He Tmepe-
BHUIIIYBAJIA TPAHUYIHO JTOMYCTHMOT KOHIICHTPALIIi.

IHma myOmikamisi BUCBITIIIOE 3a3HAa4YeHi Jalli piBHI
BaXKUX METAJIB Y TPhOX BUAIB pHOH, 110 )KUBYTH B 03€pi
Keban Dam, Typeuunna. Tax, moka3auku Zn, Cuta Cd 'y
M’s130BiM TKaHuHI KoawmBanucsa Bix 19,07 mo 35,85, Bin
1,36 mo 2,21 ta mamu 0,010-0,370 mr/xr miust Cyprinus
carpio; 20,22-34,39, 1,43-2,65, 0,022—0,047 mr/kr mns
Squalius cephalus % Bim 11,03 mo 22,52, 1 1,23-1,51, i
0,010-0,035 mr/kr, BimmoBimHo mis Capoeta umbla.
HaBenenuit mnopsnok Oioakymyusilii JaHUX MeTajiB
Moe OyTH HaCIiIKOM TOro (akTy, 110 OKpeMi MeTaiu
MO-Pi3HOMY HAKOIMUYYIOThCSI B TKAHUHAX JEAKUX BHUIIB
pudwu [8].

JocmigHuky BCTaHOBMWIM, 10 KoHmeHtparis Cd y
M’s3ax pub xonmmBanacs Bix 1,140,118 mo 2,5+0,21 mr/kr
ta Pb Bim 29,7183 mo 97,7£95,4 mr/xr [3]. Hamm
3’ICOBaHO, 10 KOHIICHTPAIIis KaIMit0 i CBHHIIIO HE Tepe-
BurryBany 3HaueHHa 0,06+£0,01 mr/kr Ta 0,3+0,01 Mr/kT,
BimnoBigHO. JlaHi HAYKOBIIB MiATBEPIKYIOTh Hallli,
OCKUIBKH Cepe/] OLIHEHUX KOHIICHTPAIli il BAXKKHX METaJIB
Zn maB HaWBUIIUH piBeHb, a Cd — HaltHKYMH [6].

HaykoBui ominmwiu kouteHtpaiiii Pb, Zn, Cr, Ni ta Cu
y JBOX TPICHOBOJHHUX BCEIMHUX 1 M’ACOIMHUX puOax,
Wallago attu (Bloch and Schneider, 1801) ta Labeo
dyocheilus (McClelland, 1839). Koxen Bunm OyB
BUJIOBJICHWH 3a [IOTIOMOTOI0 MICHEBUX pHOATOK i3
3a0pynHeHoi yactuHM piuku Kabyn mob6mmsy Hosmiepa,
[Makucran. Beporo mocmimkeno 20 3paskiB, JOBXKHHOIO
8—11 cm. 3adikcoBano, mo L. dyocheilus HakonmIye Ha
65 % Oinblre BaKKUX MeETaliB, HiK W. attu. Metamm
HAKOMUYYBAIKCS B OJHAKOBOMY IOPSIKY B 000X BHIIB
pu6 (Zn>Cr>Cu>Pb>Ni>Cd) [21].

ABropamu OyB MPOBEICHHUN aHAN3 PHU3UKY JUIS
3JI0POB’S BRXKHX METaJiB y ICTIBHMX YacTHHaX pHOM.
3rilHO0 OTpMMaHMX pPE3yJNbTATiB, X BMICT BKa3yBaB Ha
Oe3meuHi piBHI  ISI  CHOXKHUBaHHSA  JIIOAWUHOIO, a
KOHIIEHTpAIliE B M’SCi € 3arajJbHONPHUHITOI0 MEXEI0
MDKHApOIHOTO 3aKOHOAABCTBA JJII OCHOBHHX METAIliB
(Zn i Cu) i mHecyrTeBux MmeraniB (Cd). Ograk BMicT Pb
maB niepeBuieHHs ['JIK [7, 15]. YV Hammx KocmiKeHHIX
nepesummenHs ['JIK mono BmicTy BaKKHX MeETamiB y
M’si3aX pHOU HE BCTAHOBIICHO.

BucHoBKkHM

3’COBaHO  cepelHI  NOKAa3HUKH  KOHIICHTpALi
OKpPEMHUX BaXKHX METATIB y CHHHHUX M’s3ax pHOU
Carassius carassius Ha Teputopii [lonraBcbkoi 00IacTi.
Posmomin BaKKMX MeTaliB IIOAO X BMICTY B M’fA3ax
KapaciB MOXXHa TIIOJaTH Yy BUIJLIAI CHAgal0voro
pamxyBanpHOTO psiny Zn>Cu>Pb>As>Hg>Cd. Macosa
konuenrpamiss Huuky (26,01+0,9), Mini (0,32+0,02),
Cpuamo  (0,3£0,01), Mwum’sky (0,19+0,01), PryTi
(0,07+£0,01) 1 Kammiro (0,06+0,01 wmr/kr) Bimmosizae
IPaHUYHO JIONYCTUMUM piBHsAM. JlociipkeHi npoOu
pubH, 1o Hagxoawu Ha LleHTpabHUi PUHOK Ta PUHOK
«bpainku» wmicra [lonraBu, Oynu Oe3NEYHMMH IIONIO
BMICTy B&)KKUX METaliB, OCKUIBKM He 3a(iKCOBaHO
B *OAHIN Tpo0Oi nepeBumeHHs pisag ['JIK.

Ilepcnexmugu noodanvuux O0ocniodicensv. Y TOIANb-
MIUX JOCII/PKEHHSIX IUIAHYEMO BUBUWTH BMICT Ba)KKHX
METaNiB B IHIIMX BUAAX pUOM il B 3aJIe)KHOCTI BiJ| OPH

POKy.
Kouduaikr inTepeciB
ABTOpPH CTBEPIKYIOTH NPO BIACYTHICTH KOH(DIIKTY
iHTepeciB [OJ0 IXHBOTO BHKJIANy Ta pe3yNIbTaTiB

JIOCIIIKEHD.
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The state of erythropoiesis in piglets under the influence of iron and germanium nanoparticles
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kovalchuk.azalea@gmail.com determine the effect of administering iron and germanium nanoparticles to sows on the number of erythrocytes,
hemoglobin content, and hematocrit index in their piglets. The experiment was conducted on 24 sows of the large

The relevance of the conducted research is due to the lack of information in the available literature regarding the
impact of iron and germanium nanoparticles on the state of erythropoiesis in piglets. The aim of the study was to

I National University of Life white breed, aged 23 years, divided into two groups (control and experimental). The sows in the experimental group
and Environmental Sciences were given a complex of iron nanoparticle compounds (3 mg/day) and germanium (0.01 mg/day) for ten days,
of Ukraine, starting ten days before farrowing. Blood samples from five piglets born to the sows in the experimental group were
Heroiv Oborony Str.15, taken on the second, seventh, and twenty-first days of life. The effect of postnatal adaptation on the number of
building 3, Kyiv, 03041, erythrocytes in the blood of piglets during the experiment was F = 534.6 > FU = 4.49 (P<0.001), hemoglobin content
Ukraine was F=55.5>FU =4.49 (P<0.001), and hematocrit index was F = 11.1 > FU = 4.49 (P<0.004). A significant effect

of administering iron and germanium nanoparticles to sows on the number of erythrocytes in the blood was found
: Ofiesa State Agrarian (F=11.7>FU = 4.49; P<0.004). Administering iron and germanium nanoparticles to sows had a significant effect
University, on the number of erythrocytes (2, = 0.74; P<0.01), hemoglobin content (%, = 0.83; P<0.001), and hematocrit index

13 Panteleymonivska Str.,
Odesa, 65000,
Ukraine

(n?,=0.75; P<0.01) in the blood of 2-day-old piglets. When sows were given iron and germanium nanoparticles for
ten days before farrowing, the number of erythrocytes in the blood of their 2-day-old piglets was 12.8% higher
(P<0.001), hemoglobin content was 14.3 % higher (P<0.001), and hematocrit index was 14.5 % higher (P<0.05)
compared to the control group. Thus, iron and germanium nanoparticles may play an important role in improving
erythropoiesis in piglets. Prospects for further research consist in the development of modern methods of increasing
the productivity and resistance of sows with the help of metal nanoparticles.

Keywords: pigs, metal nanoparticles, erythrocytes, hemoglobin.

CraH epuTponoe3y B OpraHizmi mopocsit 3a Jii HaHOCNOJIYK GepymMy Ta repMaHiio

0. O. Kopanpuyk! | B. A. Tomuyk! | B. O. lanayk' | B. B. Kapnoschkuii?

lHaHiOHaHbHHﬁ AKTyaJ’ILHlCTB NPOBEACHUX NOCIIIHKEHb 06yMOBJ’IeHa BIACYTHICTIO Yy AOCTYIIHIM JIITEPATYPl BIAOMOCTEH IOAO

yHiBepcnTer Giopecypeis i BIUIMBY HAHOYAaCTHHOK (pepyMy Ta TepMaHil0 Ha CTaH EPUTPOIOE3y y MOpocAT. MeToro poboTH Oyno BCTAHOBUTH
IIPHPOIOKOPHCTYBAHHS BIUIMB 33/IaBaHHS HAHOYACTHHOK (GepyMy Ta TEpMaHil0 CBHHOMATKOAM Ha KUIBKICTh EPUTPOLUTIB, BMICT
Vpainu, reMOIVIOOiHy Ta TOKa3HMK TeMAaTOKPUTYy Yy OTPHMaHMX BiJl HHX IOpOCAT. EKcHepuMEeHT mpoBeaeHo
M. KniB, Ykpaina Ha 24 cBUHOMATKaX BEIMKOi 0110l mopoam, BikoM 2-3 poku, SKHX OyJo pO3mideHo Ha JABi Ipynu (KOHTPONBHA i

nocnigna). CeuHAM nocnignHoi rpynu 3a 10 mi6 10 omopocy, HmpoTSAroM JAecsTd [Ii0 BHUIIOKOBAINM KOMILIEKC
2 Onechkuit epiKaBHUit HAHOCIIONYK MikpoeneMeHTiB (epyMy — 3 Mr/mo0y Ta repmanito — 1o 0,01 Mr/no6y. Matepiaom st ZOCTiIKEHb
arpapHui yHiBepcuTer, CJIyryBaJIi 3pa3Ky BimiOpaHi KPOBi Bil 5 MOPOCIT OTPUMAHKX BiJl CBUHOMATOK JOCIIIHUX TPyM Ha JPYTy, CbOMY 1
M. Oteca, Vipaita JBA/IUATE Tepuly 100y KUTTS. BIUIMB MOCTHATANbHOI ajanTaiii Ha KiIbKICTH €PUTPOLMTIB B KPOBI MOPOCST

IPOTITOM eKCIIePUMEHTy cTaHoBUB — F= 534,6 > FU=4,49 (P < 0,001), BmicT remornobiny — F= 55,5 > FU=4,49
(P<0,001) Ta moka3HMK reMaTtokpuTy BimmoBimHo — F= 11,1 > FU=4,49 (P < 0,004). Bcranosneno
JIOCTOBIPHHMI1 BILIMB 3a/[aBaHHs HAHOCIIOIYK (hepyMy i repMaHir0 CBUHOMATKaM Ha KiJbKiCTh €PUTPOIMTIB i KPOBI
(F= 11,7 > FU=4,49; P < 0,004). 3aijaBaHHs HaHOCTIONYK (hepyMy Ta TepMaHif0 CBHUHOMATKaM Ma€ JOCTOBipHHIt
BIUIMB Ha KiJBKICTh epuTponuTiB (n%=0,74; P < 0,01), BMicT remornobiny (n%=0,83; P < 0,001) Ta moxa3HuK
rematokputy (n%=0,75; P < 0,01\) B kxpoBi 2-1060BuX mopocsT. 3a 3a1aBaHHs CBUHOMATKaM npotsrom 10 1i6 no
OIOpOCY HAaHOYACTHHOK (epyMy i TepMaHil0 KiJIbKICTh SPUTPOLUTIB Y KPOBI OTPUMAHUX BiJ HUX 2-100OBHX
nopocst Oyna Ha 12,8% (P < 0,001), BmicT remorno6iny na 14,3% (P < 0,001), a moka3HHK reMaTOKpPHUTY
Ha 14,5 % (P < 0,05) 6inblre BiITOBIAHO 10 MOKA3HUKIB IIOPOCSAT KOHTPONIBHOI Ipynu. OTxe, HAaHOCTIONYKU hepyMy
Ta TepMaHil0 MOXYTh BiirpaBaTH BaXIIMBY POJIb Y MOKPALIEHHI T€MOIOE3Y Y MOPOCHT.
Ku1104oBi cj10Ba: CBUHI, HAHOCIIONYKH METaliB, €PUTPOLIUTH, TEMOIIIO0IH.

Bi6aiorpadgiunuii onuc piasa nuryBanns: Kosamwuyx O. O., Tonmuyk B. A., Januyx B. O., Kapnogcvkuii B. B. Ctan epuTponoe3y B OpTraHi3Mi IIOpocsaT
3a Jii HaHOCTIONYK (hepyMy Ta repMaHito. Scientific Progress & Innovations. 2024. Ne 27 (3). C. 55-59.
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Beryn

HoBonapoykeHi mnopocsita HpOXOAATh CKIAIHUI
NEepeXiJIHUKM TOCTHATAJBLHUN Tepioj, IiJ Yac SKOTo
iX OpraHu Ta CHCTEMH aJalNTYIOThCsS JO HOBHX YMOB
*uTTs [2]. OMHUM 13 BaXJIMBUX ACIEKTIB I[HOTO MEPiOAY
€ 3a0e3Me4yeHHs] JOCTaTHbOI KUIBKOCTI OKCHUTEHY IS
TKaHWH Ta OPraHiB, 10 BUMarae e(peKTUBHOI OKCHI'€HO-
TPAaHCIOPTHOI CHUCTEMHM, SKa BKJIIOYAE KpOB Ta ii
KOMIIOHEHTH [6]. 3arajmoM, cTaH OKCHTE€HOTPAHCIOPTHOI
(GyHKIIT KpOBi B HOBOHAPOKEHHUX MTOPOCAT € CKIATHOIO
Ta TUHAMIYHOIO CHCTEMOIO [14], ska miisrae akTHBHAM
3MiHaM Ta aJanTalisM y TMepexiTHuil mepiox micis
Hapomkenns [19]. JlocmikeHHsT 1€l CHCTEMH €
BRXJIMBAM acIeKTOM Julsd 30UIbLICHHS 3HaHb MPO
¢bi3ioNoriI0  MOpOCAT Ta PO3BUTOK CTpaTerii Juis
MOKpAIeHHs IXHBOTO 37J0pOB’s Ta BIKMBaHHA [1, 9, 18].

Y HOBOHapO/KEHUX TMOPOCAT € 3HAYHI BiJMIHHOCTI
B aHaroMii Ta (i3ioJorii MOPIBHAHO 3 JOPOCIUMHU
ocobunamu. Hampukian, iX pecmiparopHa cuctema Iie
HE MOBHICTIO PO3BUHEHA, a CepIie MPALIOe MiIBUIICHUMHI
temramu. Lle cTBOpIO€ BUKIMKH Ui €(EKTHBHOTO
MEPeXiTHOTO TIEepioAy Ta MiJKPECIIOE BaXKIUBICTh
JOCII/KCHb, CIPSIMOBAaHUX Ha 30UIBIICHHS 3HAHb MPO
ixHro Qiziomoriro [15].

HaykoBi mocmipkeHHS TIOKa3ylTh, IO Y HOBO-
HapO/DKCHUX TIOPOCAT HU3BKUI PIBEHb T'€MOTJIO0IHY
1 FeMaTOKPUTY, 1110 MOJKE BIIMBATH Ha IXHIO 3JIaTHICTb J10
MIEPEeHECEeHHS KUCHIO. TaKkoX piBEHb EPUTPOIMTIB Ta 1HIII
mmapaMeTpu KpoBi MOXYTh OYTH HIDKYMMHU IOPIBHSHO 3
nopociumu ocodbrnamu [7]. Ile cTaHOBUTH BUKIIMKH IS
iXHBOTO 310pOB’sI Ta amanTauii 1o cepexosuiia. [Ipore
OKCHI'€HOTPAHCIIOPTHA ~ CHCTEMa  HOBOHApPODKEHHX
MIOPOCST JEMOHCTPYE BpaXkalody 3[aTHICTh A0 ajanTarii
Ta KoMmmeHcamii. Jleski JOCHIIDKCHHS TOKa3ykTh,
L0 HaBiTh NPH HU3BKHUX PIBHAX T€MOITIO0IHY Ta 1HIIMX
mapaMeTpiB  KpOBi, IOpocsTa MOXYTh  YCIIIIHO
MIPUCTOCOBYBAaTUCS /O HECTadi KHCHIO, 30iIbIIyIOud
KUTBKICTh KPOBOTOKY /IO BJKIIMBHX OpraHiB [8].

®DepyM Bimirpae MPOBIAHY PONb y OOMiHI KHCHIO
B oOpraHi3Mmi. BiH BXOAWUTh y CKJIIAA TeMOTJIOO0IHY i
MiOTJI00iHY, IO BiAirpa€ KIIOYOBY pOJb Y CHHTE31
€pUTPOLMTIB Ta €PEeKTUBHOMY TPaHCIOPTi 1 30epiraHHi
okcureny [13]. V mnpormeci epurpormoesy 3aiizo Oepe
y4acTh y CHHTE3l IeMy B KPOBOTBOPHHX KJIITHHAX
KicTKOBOro MO3Ky. [ToTiM rem 3’€nHyeThCs 3 TII00IHOM,
yTBOptotoun Hb, sikuii TpaHCIIOPTYe KHCEHb 3 JIETeHiB
JI0 TKaHWH. MioTII001H, MPUCYTHIH ¥ M’ I30BUX TKAaHWHAX,
OTPUMYE KHCEHB BiJl TeMOrII00iHy Ta 30epirae Horo mms
OKHCHHX 1oTped opranizmy [10].

BcranoBneHo, 0 y BEHO3HIN KpOBI TepMaHiil Oibmie
nmokamizoBanuid B eputpoumrax [12]. HemocraTtae
HAJIXOJUKEHHsI TEpPMaHil0 3 KOpMaMH MOXE€ 3HW)KYBaTH
PiBEHb IMYHHOT'O 3aXKCTYy OpPraHi3My Ta MPOJLYyKTUBHICTh
TBapuH [16]. T'epmaniii Oepe y4acTh y TpaHCHOPTI
OKCHT'eHY B OpraHi3Mi, 3amo0iralouu po3BUTKY TiMTOKCii
Ha TKaHUHHOMY piBHi [17]. Taka xis repmanito oco0IMBO
BOXJIMBA JUIsI TKaHWH, OPTaHIB 1 CHCTeM, HaWOIIbII
qyTauBuUX 10 Hectaui 02, Takmx sk cepue, [[HC,
HUpkH, nedinka [5]. [epmaniii migBUINye 3MaTHICTH
KHCHIO iHriOyBaTH yTBOPEHHS Ta HEWTpaNi3yBaTH Ii0
TIEPOKCHUIIB.

Merta gocJaigkeHHs

Merol0 HamMX JAOCHIKEHb OYJIO BCTaHOBUTH
CTYIIHb 1 XapakTep BIUTUBY 3aJaBaHHS HAHOCIIOJIYK
(dbepyMy Ta TepMaHil0 Ha OKpEeMi MOKa3HUKH JIiIliIHOTO
00MiHy B OpraHi3Mi CBHHOMATOK.

Martepianu i meToau

ExcriepeMeHTanbHy 4YacTHHY POOOTH MPOBEICHO Yy
TOB «Komery», c.YamiBmi, MykaueBCRKOTO paloHY,
3akapnarchkoi 001acTi Ha 24 CBUHOMATKaX BEJIMKOT 01101
MOPO/M, BIKOM 2-3 POKH, SIKMX 33 NPUHIIUIIOM aHaJoTiB
OyJi0 po3/isIeHo Ha JBi TpynH (KOHTPOJIBHA 1 JOCIiIHA)
1o 12 TBapuH B KOXKHIH.

Csunsm Odocnionoi epynu 3a 10 nmi6 mo omopocy,
MPOTSTOM JIECSITH 110 BUIIOIOBAJIM KOMILIEKC HAHOCIIOJYK
MiKkpoeneMeHTiB ¢pepymy — 3 Mr/mo0y Ta TepMaHito — 1o
0,01 mr/mo0y.

Ceunsam KOHMPOALHOI
3aJaBay.

MarepianioM sl OCHIKEHb CIIYTYBalH 3pa3KH
BiZiOpaHi KpoBi BiI S5 TOPOCAT OTPHUMaHHUX Bij
CBHHOMATOK JIOCIIIHUX TPYM Ha PYTY, CbOMY 1 IBALSITH
nepiny 100y »HuTTs. KpoB 11 1ociiPkeHHS OTPUMYBaJIH
3 KpaHiaJbHOT MOPOXXHHCTOI BEHH B  MPOOIPKH
antukoarynsautamu  KF + Na2 EDTA. VY Beix
3pa3kax KpoBi, Yy HaBUYaJIbHO-HAYKOBIi naboparopil

2pynu HAHOCTIONYKH HE

BETEpPHHAPHO-IarHOCTUYHUX  JOCHKeHb  Kadeapu
Oioximii 1 (¢iziosmorii TBapWmH IMEHI akKajgeMika
M. ®@. 'ynoro, TpOBONMIA BHU3HAYCHHS  KIJTBKOCTI
CPUTPOIMTIB, BMICTY TEMOIJIOOIH Ta IMOKa3HUKA

reMaTOKpUTY 3arajibHO-OpUiHATUMU MeTogamu [20].

OpepxaHi  pe3ysbTaTH  MiIAAaBAIM  CTaTUCTUYHIN
00pobmi 3a AOMOMOTrOI0 TPHUKIATHOTO IPOrPaAMHOTO
komriekcy «Microsoft Office Excel 2019» (Bn3nagamu
cepenHboapru(METUIHY BEJMYUHY, 11 MOXHOKY Ta
MPOBOAVMIIA ONHO- Ta ABOMAKTOPHHUM IUCTIEpCIHHHN
anaimi3). Pe3synpTatn BBaxkau 3a nocToBipHi 3a P<0,05.

ExcriepuMeHT TpOBEAEHO 13 AOTPUMAaHHS BUMOT
3VY Ne 3447-1V Big 21.02.06 «IIpo 3axucT TBapuH Bij
YKOPCTOKOTO TIOBOJPKEHHS Ta Y3TOKEHO 3 IPUHIIUIIAMHU
«EBpONENCHKOI KOHBEHIIIT 3 3aXUCTY XpeOETHUX TBapHH,
0 BUKOPHUCTOBYIOTbCS ISl EKCIIEPUMEHTAJIbHUX Ta
HaykoBuX 1inei» (CtpacOypr, 1986).

Pe3yabTaTu Ta iX 00roBOpeHHs

Bimomo, mo mocTHaTadpHA ananTallis IIOpPOCST
CYIPOBOJIKYETHCSI PO3BUTKOM OKHCHOTO CTpecy Ta
(izionoriyHOI0 aHEMi€lo, fKa IMOB’s3aHA 3 3aMiHOIO
(deTampHUX CPUTPOLMTIB HA TMOCTHATAIBHI YEPBOHI
KpoB’siHI TunbIsl [4]. BcTaHoBiieHO, 10 J1BOJ00OOBI
MopocsATa KOHTPOJIBHOI IPYNH MarOTh BiHOCHO HU3BKY
KIJTBKICTh E€PHUTPOLIUTIB 1 BMICT TeMOIJIO0iHYy B KpOBI,
IO XapaKTepHO Ui IMX TBapWH HA JaHOMY eTari
OHTOTeHEe3Y, 30KpeMa, KUJIbKICTh EPUTPOLIUTIB B X KPOBI
CTaHOBHJIA 3,48+0,06 T/m, BMICT reMOTJI00iIHY
63,4+1,0 r/n, a TOKa3HUK TEMATOKPUTY BIAIIOBIIHO
23,5+0,5 % (maoan. 1).
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Tadumns 1
KinbKicTh epUTPOLUTIB, BMICT reMOTIIO0iHY
Ta MOKAa3HUK TeMaTOKPHUTY KpoBi nmopocsT (M + m, n=5)

I'pynu TBapuH

Bik mopocsT, 1i6

KOHTpOJIbHA JIOCITiIHA

Kinpkicts eputponuTis, T/1

2-1060Bi 3,48+0,06 3,92+0,09%**
7-m060Bi 3,95+0,08 4,07+0,07
21-n060Bi 5,59+0,10 6,00+0,09*
Bwict remorno6iny, r/n
2-1060Bi 63,4+1,0 T2l | F
7-m060Bi 78,5+1,7 80,5+1,3
21-m060Bi 91,9+2,5 96,6+2,9
ITokaszHuK remMaTokpury, %

2-1060Bi 23,5+0,5 26,88+0,6%*
7-n060Bi 37,5+1,1 37,9+0,5
21-m060Bi 41,4+1,4 42,1£1,9

Hpumimxu: * — P<0,05; ** — P<0,01; *** — P<0,001 — mopiBHsHO
JI0 KOHTPOJIBHOT IPyIIH.

OnHak yxe 1o 7-1 1oOM >KUTTS y KpOBI MOPOCST
KOHTPOJIBHOT TpynH KIUTBKICTB EPUTPOIIHTIB
30impmyeThes Ha 13,7 % (P<0,001), BmicT remornobiny B
kposi Ha 23,8 % (P<0,001) Ta moka3HUK reMaTOKPUTY Ha
59,8 % (P<0,001). Hagaumi, 3 7-i no 21-i mobu >KHATTA
MOPOCAT 3rajlaHi TeMaTOJOTiUHI TOKa3HHWKAa KpPOBi
MIPOJIOBXKYIOTh 3POCTaTH, 30KpeMa, KUIBKICTh EepUTPO-
muTiB 30imbIyeThes me Ha 41,3 % (P<0,001), BMicT
remorio0iny B kpoBi Ha 17,0 % (P<0,001) Ta nokazHuk
remarokputy Ha 10,2 % (P<0,05).

lepmaniii BiOMHUI CBOIMM MOTEHLIHHMMH IMYHO-
MOJIYJIIOIOYMMH Ta aHTHOKCHJAHTHUMH BIIACTHBOCTSMH.
Cepen BitoMuX (akTOPiB BIDIMBY HAHOCIIOJYK TEPMaHII0
Ha remomoe3 [17] cmig BIiAMITUTH  IiJBUIICHHS
AaKTHBHOCTI  €PUTPOIIOCTHUHY, AaHTHOKCHIAHTHA  Iis
Ta TIOKPAIIEHHA IMYHHOTO CTaTycy 3aBISKH IMYyHO-
MOJIyJTIOIOYHM BIacTUBOCTAM [16]. ¥V Toit ke yac, hpepym

a HAaHOCIIONYKH (hepyMy MaroTh MOTEHI[iall TOKpaIyBaTH
€pUTPOIIOe3 Yepe3 MOKpalleHHs 3acBOeHHS 3amiza [3, 10],
CTUMYJIALIIO KJIITHH KICTKOBOTO MO3KY Ta 3aXHCTy Bij
okcuaamiiaoro crpecy [11].

3a 3amaBaHHs cBHHOMaTkaM TmpoTsrom 10 mi6 mo
OIIOPOCY HAHOYACTHHOK (pepyMy 1 TepMaHil0 BiIMI4eHO
MOKpAIIeHHs ~ TeMaTOJOTIYHMX  IMOKAa3HHWKIB  KPOBI
OTPUMAHUX Bi HHUX TOPOCST, 30KpeMa, KUIbKICTh
EpUTPOLHTIB B iX KpoBi Oyna Hal2,8 % (P<0,001), BMicT
remornobiny Ha 14,3 % (P<0,001), a moka3HHUK
rematokputy Ha 14,5 % (P<0,05) Oinpiie BIAMOBIAHO 10
MOKA3HUKIB MOPOCAT KOHTPOJIbHOI Tpymu. 3 2-1 mo 7-i
JIOOW XKUTTS Y KPOBi IOPOCSIT TOCIITHOI TPYITH KiJIbKIiCTh
epUTPOIHMTIB 301bIIyeTHCS Ha 3,8 %, BMICT reMOTIo0iny
B kpoBi Ha 11,1 % (P<0,01) Ta mOKa3HWK reMaTOKpHUTy Ha
41,1 % (P<0,001). Bigmitumo, 1m0 y 7-1060BUX OPOCAT
JIOCHiTHOI TPYNMW 3rajlaHi TeMaToJIOTidHI ITOKa3HUKH
MepecTaroTh JOCTOBIPHO BIIPI3HATHCH BiJl TaKUX Yy
MOPOCAT KOHTPOJBHOI Tpynmu Ha JaHOMYy erTari
nmociimkenb. Hanmani, 3 7-1 10 21-1 o0 KUTTS y KPOBI
HOPOCAT JIOCTITHOT TPyNH KUIBKICTH EPUTPOLUTIB
30umbpmyeThess e Ha 47,2% (P<0,001), BwMmicT
remorsio0iHy B kpoBi Ha 19,9 % (P<0,001) Ta moka3zHuK
rematokputy Ha 11,1 % (P<0,05). ¥ kposi 21-go60Bux
TTOPOCAT JOCHITHOI TPYITH JIUIIE KiJIbKICTh ePUTPOLUTIB Y
KpoBi focToBipHO Oinbmie Ha 7,3 % (P<0,05) Bix Takoi y
TIOPOCSIT KOHTPOJIBHOI TPYITH HA JJAHOMY €Talli JIOCIIiPKCHb.

3agaBaHHS HAHOCIONYK (epyMy Ta TepMaHio
CBMHOMAaTKaM Ma€ JOCTOBIPHHUI BIUIMB Ha KUIBKICTh
eputpormtie (n%=0,74; P<0,01), BMICT reMoriobiny
(n%=0,83; P<0,001) Ta moka3zuuk rematokpury (n%=0,75;
P< 0,01) B xpoBi 2-mo6oBux mopocsaT. OnHak, yke
qo 7-1 nobGM  KHTTS TOPOCIAT IEH BIUIMB CTae
HenocToBipHuM  1%=0,02-0,16. IlikaBo  BigMiTUTH
BCTaHOBJICHUII BIUIMB 33/IaBaHHS HAHOCIIOJNYK METaiB
CBUHOMATKaM Ha KUIBKICTh CpPUTPOLHUTIB B KpOBI
21-mo6oBux mopocsr (1%=0,59; P<0,05), Toxi, K BIUIUBY
HAa TIOKa3HUK TEMaTOKPUTY 1 BMICT TeMOTJIOOiHY

€ BROXIMBAM  KOMIOHEHTOM remoriobiny  [13], HeJ0CTOBIpHUH (puc. 1).
0,9 fokok
0.8 “
*%
= 0,7 e\ *
- 0,6
E 5
0,5
0,4
0,3
0,2 9
0,1 .
0 9 <9
2-11000Bi 7-1000Bi 21-m000Bi
[epiox gocnimKeHb
=@=Epurpouurtu @—T"emorno0in @-["emMaToKkpuT

Puc. 1. Brmus (n?,) 3a1aBaHHs HAHOCTIOTYK (hepyMy Ta FepMaHif0 CBUHOMATKaM Ha KiJIbKiCTh €PUTPOIINTIB,

MTOKAa3HUK TeMAaTOKPUTY Ta BMiCT IreMOrJIo0iHy B KPOBI IOPOCST
ITpumimxu: * — P<0,05; ** — P<0,01; *** — P<0,001.
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IIpoBenennmMu JOCIIKEHHAMU BCTaHOBJIEHO
JIOCTOBIPHUI BIUIMB 3a/1aBaHHS HAHOCHOIYK (Gepymy
i TepMaHil0 CBHHOMATKaM HAa T€MaTOJIOTiIYHI MOKA3HUKU
OTpUMaHUX BiJ HHUX TMOpOCIAT (maéda. 2), 30KpemMa
OTPUMAHO JTOCTOBIPHUI BILUTHB HAHOCIIONYK HA KUTBKICTh

Taboauns 2

eputporutiB 1 kpoBi (F= 11,7 > FU=4,49; P<0,004),
TONi, SK BIUIMB HA BMICT T€MOMIOOiIHY Ta MOKa3HUK
TEMaTOKPUTY B KPOBI IMX TBapHH OYB HEIOCTOBIpPHUI
(F=0,23-2,9 < FU=4,49; P<0,11-0,64).

JIBodaxTopHUil qUCTIEpCiHII aHANI3 TeMAaTOMOTIYHNX MTOKa3HHUKIB IIOPOCST

DaKTOpHU BILIUBY SS df MS F P-3Hauenns F xputnyne
KinpKicTh epUTPOLUTIB
BruuB Hanocnomyk 0,35 1 0,35 11,68 0,004 4,49
Ananranis 15,82 1 15,82 534,6 P <0,001 4,49
B3aeMo03B’s130k 0,11 1 0,11 3,55 0,078 4,49
BuyTpinms 0,47 16 0,03 - - -
Bceroro 16,75 19 - - - —
Bwmict remorno6iny
B HaHOCTIONMYK 56,4 1 56,4 29 0,108 4,49
Ananranis 1080,5 1 1080,5 55,49 P <0,001 4,49
B3aemo3B’s130k 9,2 1 9,2 0,47 0,501 4,49
BuyTpinms 311,6 16 19,5 - - -
Bceworo 1457,7 19 - - — —
TIoka3HUK TeMaTOKPHUTY
B HaHOCTIONMYK 1,7 1 1,68 0,23 0,637 4,49
Ananraris 80,8 1 80,8 11,13 0,004 4,49
B3aeMo03B’s130K 0,2 1 0,16 0,02 0,883 4,49
Buytpimns 116,2 16 7,26 - - -
Bceworo 198.,8 19 - - — —

IHpumimxu: SS — cyma kBagparis; df — kinekicts piBHIB ¢aktopa (-1); MS — cepenne kBagpatuune; F — kpurepiii ouinku ¢akropa BILIMBY Ha
3aJIeKHY 3MiHHY; P — IOCTOBIpHICTb; F KpHUTHYHE — KPUTHYHE 3HAYCHHS (haKTOpa BILUIUBY.

Ilopsx 3 MM, NOCTHATaJbHAa ajanTamis IMOPOCST
y OlnbIIii Mipi JIIMiITye reMaToNOri4HI NOKA3HUKH KPOBI
MOPOCAT HDK 3aJaBaHHS HAHOCIOJNYK CBHHOMAaTKaMm,
30KpeMa BIUIMB TOCTHATaJbHOI ajanTanii Ha KUIBKICTbh
EPUTPOLIUTIB B KPOBI MOPOCAT MPOTATOM E€KCIEPHUMEHTY
cranoBuB —F= 534,6 > FU=4,49 (P<0,001), BwmicT
remornobiny — F= 55,5 > FU=4,49 (P<0,001) Ta
MTOKAa3HHK reMaToKpuTy Biamosigao — F=11,1 > FU=4,49
(P<0,004). BimmiTrMO, IO 3a aHaNi3y TeMaTOJNOTITHUX
MTOKAa3HHKIB KPOBI MOPOCAT OTPUMAHUX BiJ CBHHOMATOK,
SKAM 3allaBald HAaHOYACTHHKH (epyMy 1 TrepmaHiio
MDK(aKTOPHY B3a€MOJIIF0 HE BCTAHOBJIICHO JTOCTOBIpHY.

TakuMm 4MHOM, HaHOCTIONYKH (epyMmy Ta TepMaHiro
MOXYTh BIJIIIpaBaTH BaXIUBY pOJb Y MOKpaIIeHHI
reMoIoe3y y TMOpOCsT, CHPHUAIOYH iX 3I0pOB’I0 Ta
BW)KMBAHHIO B KDUTUYHUHA NIEPio MiCIsl HApOHKEHHS.

BucHoBKkHM

3amaBaHHA HAHOCHONYK (depyMy Ta TepMaHito
CBHHOMAaTKaM BIUIMBA€ Ha KUIBKICTh EPHUTPOIINTIB,
BMICT TeMOIJIOOiHy Ta TOKa3HHK TEeMaTOKPHUTY KpOBi
y 2-moboBux mopocsar (n%=0,74-0,83; P<0,01). Tax,
KUTBKICTh €PUTPOIMTIB Ta BMICT T'€MOTJO0IHY B KpOBI
mux TBapuH Oimemie Ha 12,8-14,3 % (P<0,001), a
MOKa3HUK remarokputry Ha 14,5% (P<0,05) Bin
MOKa3HUKIB IMOPOCAT KOHTPOJIBHOI IPYITH.

IHepcnexmusu nodanvuiux 00cniodicens TOJSTAIOTh
y  po3poOIi  CydyacHHX  CHOCOOIB  IMiJ{BUIIEHHS
NPOJXYKTUBHOCTI T4  PE3MCTEHTHOCTI ~ CBUHOMATOK
3a JOMTOMOTOI0 HAHOYACTOK METAJIiB.

Kouduaikr inTepeci

ABTOpH CTBEP/KYIOTH PO BiACYTHICTH KOH(IIKTY
iHTEepeciB 11010 iXHBOTO BHKJIAQy Ta pe3yibTaTiB
JOCI1DKEHb.
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V. Omelchenko In poultry farming, heterakosis is one of the most widespread parasitic diseases and causes significant damage to
E-mail: the industry. At present, for chemoprophylaxis and treatment of poultry for this infestation, manufacturers have
omelch79@ukr.net offered a sufficient number of preparations that have nematocide effect. At the same time, the effectiveness

of anthelmintic preparations available on the domestic market has not always been studied and highlighted in
Poltava State Agrarian scientific papers. The purpose of the research was to study the effectiveness of preparations with different active
University, substances and different methods of application for spontaneous chicken heterakosis. Anthelmintics in the form of
Skovorody Str., 1/3, powder — Levamisole 80 (the active substance is levamisole hydrochloride) and Albendazole Ultra 10 % (the
Poltava, 36003, active substance is albendazole), as well as in the form of the solution and suspension with the analogous active
Ukraine substances — Levamisole-plus 10 % and Albendazole 10 %, were tested. A high effectiveness of Levamisole-plus

10 % for chicken heterakosis was established by the conducted studies, where on the 14" day of the experiment, the
extense- and intenseeffectiveness reached 100 %. The efficacy indicators of this preparation on the 3™ day were 70
and 95.44 %, respectively, and on the 7" day they already reached 100 %. Albendazole suspension and
Levamisole 80 turned out to be moderately effective. The indicators of extense- and intenseeffectiveness on the 14"
day of treatment with Albendazole suspension were 80 and 95.67 %, and with Levamisole 80 — 80 and 78.78 %.
During the experiment, the effectiveness of Albendazole suspension gradually increased and was 60 and 91.63 %
on the 3 day and 80 and 96.57 % on the 7" day, respectively. When applying Levamisole 80 to the diseased poultry,
the indicators of extenseeffectiveness increased from the 3 to the 7" day from 30 to 80 %, and intense-effectiveness
decreased from 83.77 to 81.13 %. Albendazole Ultral0 % preparation turned out to be insufficiently effective: its
indicators of extense- and intenseeffectiveness on the 14" day of the experiment made 60 and 73.93 %, respectively.
During the experiment, the efficacy indicators of Albendazole Ultra 10% gradually increased from the 3™ to the 7
day — from 20 to 80 % and from 76.45 to 76.71 %. On the 14" day, the indicators of extenseeffectiveness remained
at the same level, and those of intenseeffectiveness decreased. The obtained results of experimental studies allow
recommend Levamisole-plus 10 % anthelmintic preparation for effective control and prevention of chicken
heterakosis.
Keywords: parasitology, heterakosis, chickens, anthelmintic preparations, effectiveness.

AHTHreJIbMIHTHA e()eKTUBHICTH CY4aCHHUX MPenapariB 3a Napa3suTyBaHHs B Kypeil
Hematoj Heterakis gallinarum

O. B. OMmenpueHko

TMonTaBchKHUit AepkaBHuii VY nTaxiBHUNOTBI TeTepako3 € OJHAM 3 HAWOUTBII MOIIMPEHHX IapasUTapHHUX 3aXBOPIOBAaHb 1 3aBJAE

arpapHuii yHiBepcHTeT, 3HAYHOI IIKOJM Taiy3i. B maHuii wac aist XiMionpodiJakTHKK Ta JiKyBaHHS NTHLI 3a Ii€i iHBa3ii BUPOOHUKAMU
M. [onraga, 3aIPOIIOHOBAHO JIOCTATHIO KUJIbKICTh MPENapartis, [0 MAlOTh HeMaTouuaHuil edexr. Pasom 3 THM, edekTHBHICTD
Vkpaina HasBHHUX Ha BITYM3HSAHOMY PHHKY aHTHUTCIbMIHTHHX IpENapaTiB HE 3aB)KIM BHBUCHA 1 BUCBITICHA y HAYKOBHX

npamsx. MeToro mociimkeHb Oyn0o BHBUCHHS €(EKTUBHOCTI NpenapaTiB 3 PI3HUMHU AIIOYHMH PEUYOBHHAMH Ta
Pi3HHM CITOCOOOM 3aCTOCYBAHHS 3a CIIOHTAQHHOTO TeTepakosy Kypeil. BunpoOyBaHO aHTHUrenbMIHTHKY Y BHIJISIAL
nopomky — JleBamizon 80 (mitoua pedoBHHA — JIeBaMi3oily Tifpoxiopua) Ta AnpOenmaszon Yiaerpa 10 % (mitoua
pevoBHHA — abOEHAA301), a TaKOXK Yy BUIIIAII PO3YMHY i CyCINeH3ii 3 aHAJIOTiYHHMM AIFOYUMH PEUOBMHAMH —
JleBamizon-mumoc 10 % Ta Anb6ennason 10 %. IIpoBeaeHUMH DOCTIKSHHSIMH BCTAHOBIICHO BUCOKY €(DeKTHBHICTh
3a rerepako3dy Kyped mpemapary Jleamizom-mmoc 10%, me Ha 14 100y eKCIIepHMEHTy €KCTEHC-
Ta iHTeHcedekTHBHICTE csaramu 100 %. IlokasHuku edeKTHBHOCTI IBOro IpemapaTry Ha 3 700y CTaHOBHIM
BiamoBinHo 70 ta 95,44 %, a Ha 7 10Oy — Bxe csaramu 100 %. ITomipHO e)eKTHBHHMH BHSBHINCS HperapaTH
Anbbennazon cycnensis ta Jlesamizon 80. [Ioka3HUKH eKcTeHC- Ta iHTEHCE(pEKTHBHOCTI Ha 14 noOy JiKyBaHHS
Amnsbennazon cycnensii cranosuu 80 Ta 95,67 %, a JleBamizomy 80 — 80 Ta 78,78 %. BrpomoBxk ekcIiepHMEHTY
edeKTUBHICTh ABOCHIA30II CyCIIeH3ii IOCTYIOBO 3pocTaa i cranoBmia Ha 3 100y — 60 ta 91,63 %, a Ha 7 100y —
80 Ta 96,57 % BimnosingHo. Ilpu 3actocyBaHHi xBopiii nTuii JleBamizomy 80 moka3HHKH €KCTEHCE()EKTUBHOCTI
3pocraiu 3 3 1o 7 noou — 3 30 1o 80 %, a inTeHcedekTUBHOCTI 3HMKYBaucs — 3 83,77 no 81,13 %. HenocratHbo
e(eKTUBHUM BUSBHBCS IpenapaT Anboerna3on YisTpa 10 %, e Horo moka3HUKH eKCTEHC- Ta IHTeHCe(PEeKTUBHOCTI
Ha 14 100y excmepuMeHTy BimmoBimuHo crtaHoBmwid 60 Ta 73,93 %. BHpomoBk eKCHEPUMEHTY OKa3HUKH
edextuBHOCTI AnbOennason Yibrpa 10 % moctynoso 3poctanu 3 3 1o 7 noou —3 20 1o 80 % Ta 3 76,45 10 76,71 %.
Ha 14 106y nmoka3HHKH eKCTEHCEPEKTUBHOCTI 3ATUILIIIINCS HA TOMY X PiBHI, 8 iIHTEHCE()EKTHBHOCTI 3HHIKYBAITHCS.
OTpuMaHi pe3ysIbTaTH eKCIEPHMEHTAIBHIUX JOCIIKCHb J03BOJIIOTh PEKOMEHIYBATH aHTHICIbMIHTHHIH HpernapaT
JleBamizon-mumioc 10 % mst edekTHBHOT 60pOTHOU Ta MPOQITAKTUKH TeTepaKo3y Kyper
Kurodosi ciioBa: napasuTororis, rerepakos, Kypu, aHTHI€JIbMIHTHI TIpenapaT, e(eKTHBHICTb.

Bi6aiorpadiunuii omuc pis nuryBanusa: Owmenvuenxo O. B. AHTUTenbMIiHTHA e(EeKTHBHICTH Cy4aCHHX IpeHapaTiB 3a Iapa3sHTyBaHHSA B Kyped
Hemaron Heterakis gallinarum. Scientific Progress & Innovations. 2024. Ne 27 (3). C. 60—65.
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Introduction

Helminthoses cause significant economic damages to
poultry farming, as a result of the decrease in egg
productivity and body weight gain, lag in the development
and growth of young poultry, the decrease in the quality
of products obtained from diseased poultry, the death of
chickens, as well as the expenses on conducting medical
and preventive measures [ 1-4]. Moreover, the nematodes
of Heterakis gallinarum species are one of the most
widespread parasites of the intestinal tract of poultry.
These parasites can cause, especially with a significant
intensity of infestation in young poultry, significant
pathological changes in various organs, primarily the
caccum and liver [5-9]. It has also been proven
that heterakises’ eggs are the reservoir of Histomonas
meleagridis protozoa, where they can be stored
for 1 year. This can lead to association heterakosis-
histomonosis progress of invasion in poultry and its
high mortality [10—14].

To control nematodes successfully and prevent the
emergence of resistant parasites’ populations, it is
necessary to have a set of anti-helminthics of different
chemical nature and mechanism of action. The success of
therapeutic and preventive treatment of poultry largely
depends on the correct choice of the preparation, taking
into account its indicators of extense- and intense-
effectiveness, which differ significantly in different
anthelmintics [15-17]. In particular, it was determined
that the effectiveness of the commercially available
product based on flubendazole against H. gallinarum
parasitizing in chickens on the 12 day of the experiment
reached 99.4 % [18].

In other studies, the test was conducted with
Fenbendazole 4 % (Panacur, Hoechst) for chicken
heterakosis. It was found that on the second day of
treatment, the scientists observed a noticeable decrease in
the number of helminthes’ eggs in feces, and on the
seventh day after the last treatment, heterakises’
eggs were not detected in the litter. The postmortem study
after 15-21 days showed that the preparation was 100 %
effective against H. gallinarum at a dose of 10 mg/kg
when it was administered together with feed for three days
in succession [19].

There are scientific reports where Fenbendazole was
tested for spontaneous heterakosis and ascariasis (orally,
in the form of solution at a rate of 5.0 mg/kg of body
weight) and Albendazole (orally, in the form of
suspension at a rate of 10.0 mg/kg of body weight). It was
established that the effectiveness of Fenbendazole was
85.5 and 89.5%, respectively, and that of Albendazole
was 0 and 71.5 % [20].

The efficacy of Vermal preparation (active substances
are albendazole and natural organic elements) developed
at the National Research Center “IEKVM” was tested by
Ukrainian researchers in relation to the association
development of heterakosis causative agent with
capillariids in pheasants. The preparation was
administered in a dose of 10 mg/kg of body weight for two
days in succession. It was found that its effectiveness for
heterakosis made 100 % [21].

Therefore, it is relevant to test the existing on the
domestic market anthelmintic preparations for chicken
heterakosis and recommendations for the use of the most
effective ones.

The purpose of the study

The purpose of the research was to study the efficacy
of preparations with different active substances and
different methods of application for spontaneous
chicken heterakosis.

Materials and methods

The work was carried out during 2024 on the basis of
the laboratory of the Department of Parasitology and
Veterinary and Sanitary Expert Examination of Poltava
State Agrarian University and on a private peasant farm
in Poltava region (Poltava district, village of Varvarivka).

Anti-helminthics in the form of powder -
Levamisole 80 (the active substance is levamisole
hydrochloride), produced by “Reagent” private JSC,
Ukraine and Albendazole Ultra 10 % (the active
substance is albendazole) produced by O.L.KAR,
Ukraine, as well as the preparation in the form of
solution — Levamisole-plus 10 % (the active substance is
levamisole hydrochloride) manufactured by “Product”
LLC, Ukraine and Albendazole 10 % suspension (the
active substance is albendazole) produced by Basalt-
Animal Health, Ukraine were tested.

4 experimental and one control group of chickens
(10 heads in each) aged over 17 weeks spontaneously
infested with heterakises were formed.

- The poultry of the first experimental group were
given Levamisole 80 powder in a dose of 0.5 g/10 kg of
body weight one time.

- The poultry of the second experimental group were
watered with Levamisole-plus 10 % solution in a dose of
1 ml/250 ml of drinking water for three days in
succession.

- The poultry of the third experimental group were
given Albendazole Ultra 10 % powder in a dose of
0.5 g/10 kg of body weight for five days in succession.

- The poultry of the fourth experimental group were
watered with Albendazole 10 % suspension in a dose of
0.5 ml/10 kg of body weight for five days in succession.

- The chickens of the control group were not
dehelminthized. The effectiveness of anthelmintic
preparations was determined on the 3%, 7" and 14" day
after their last application according to the indicators of
extense- and intenseeffectiveness (EE and IE, %) as a
result of coproovoscopic studies of chickens of the
experimental and control groups using the flotation
method [22].

Mathematical analysis of the obtained data was
carried out using the Microsoft “EXCEL” applied
program package by determining the arithmetic mean (M)
and standard error (m).

Results and discussion

The conducted studies established the high
effectiveness of Levamisole-plus 10 % preparation for
chicken heterakosis, where on the 14" day of the
experiment its extense- and intenseeffectiveness reached
100 %. The efficacy indicators of this preparation on the
3" day made 70 and 95.44 %, respectively, and on the 7%
day they already reached 100 % (Figs. 1, 2).
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Fig. 1. Indicators of extenseeffectiveness (%) of anthelmintics for chicken heterakosis
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Fig. 2. Indicators of intenseeffectiveness (%) of anthelmintics for chicken heterakosis

Albendazole suspension and Levamisole 80 prepara-
tions turned out to be moderately effective, the effective-
ness indicators of which were 80 and 95.67 % and 80 and
78.78 %, respectively, on the 21% day of treatment.
Moreover, during the experiment, the efficacy of
Albendazole suspension gradually increased and made on
the 7" day 60 and 91.63 %, and on the 14" day — 80 and
96.57 %. At the same time, when applying Levamisole 80
to the diseased poultry, the indicators of extense-
effectiveness increased from the 7% to the 14" day from
30 to 80 %, and intenseeffectiveness decreased from
83.77 to 81.13 %.

Albendazole Ultra 10 % preparation turned out
to be insufficiently effective. Its indicators of extense- and
intenseeffectiveness gradually increased from the 3™ to
the 7% day from 20 to 80 % and from 76.45 to 76.71 %.
On the 14" day, the indicators of extenseeffectiveness

remained at the same level — 60%, and those of
intenseeffectiveness decreased to 73.93 %.

Analyzing the indicators of the prevalence of
heterakosis infection in the process of chickens’
treatment, it was found that before the treatment in all
experimental groups, the prevalence made 100 %. In the
experimental group of poultry that was treated with
Levamisole-plus 10 %, the prevalence indicators made
30 % on the 3™ day, and on the 7" and 14" day, no
diseased chickens were detected by coproovoscopic
examinations. In the group of poultry to which
Albendazole suspension was applied, the prevalence
indicators were 40 % on the 3™ day, and 20 % on the 7"
and 14" day. In the experimental group of chickens
treated with Levamisole 80 and Albendazole Ultra 10%,
the prevalence indicators made 70 and 80 % on the 3" day,
20 and 40 % on the 7% and 14" day, respectively (Fig. 3).
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Fig. 3. Indicators of the prevalence of heterakosis invasion (%) of chickens in the process of their treatment

Analyzing the indicators of the intensity of
heterakosis invasion in the process of chickens’ treatment,
it was found that before the treatment in the experimental
and control groups of poultry, the indicators of the
intensity of the infection ranged from 115.20+12.43 to
152.40+7.97 eggs/g. In the experimental group of poultry
that were treated with Levamisole-plus 10 %, the II
indicators were 6.77+1.33 eggs/g on the 3™ day, and on
the 7™ and 14" day, no diseased chickens were detected
by coproovoscopic examinations. In the experimental
group of poultry treated with Albendazole suspension,

8 Control Albendazole suspension

Albendazole Ultra

the II indicators made 14.00+3.46 eggs/g on the 3™ day,
6.00+2.00 eggs/g on the 7™ day, and 8.00+4.00 eggs/g on
the 14% day. In the experimental group of chickens that
were treated with Levamisole 80 and Albendazole Ultra
10 %, the II indicators were: on the 3" day — 26.29+3.98
and 42.50+2.92 eggs/g, on the 7" day — 32.00+4.00 and
44.00+£6.73 eggs/g, on the 14™ day — 38.00+6.00 and
52.00+2.83 eggs/g, respectively. At the same time,
in the chickens of the control group, the II indicators
gradually  increased from 115.20+12.43 to
150.80+6.34 eggs/g (Fig. 4).
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Fig. 4. Indicators of the intensity of heterakosis invasion (II, eggs/g) of chickens in the process of their treatment
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The world literature shows that heterakosis is one of
the most widely spread parasitic diseases of poultry and
causes significant damage to the industry [3, 4, 9].
At present, chemoprophylaxis and treatment of poultry for
this infestation, manufacturers have offered a sufficient
number of preparations that have a nematocide effect.
At the same time, the efficacy of anti-helminthic drugs
available on the domestic market has not always been
studied and highlighted in scientific papers [15-17].
Therefore, the purpose of our research was to study the
effectiveness of preparations with different active
substances and different methods of application for
spontaneous chicken heterakosis, namely: Levamisole 80
and Albendazole Ultra 10 % powders, Levamisole-plus
10 % solution and Albendazole 10 % suspension. The
high effectiveness of Levamisole-plus 10% preparation
for chicken heterakosis was established by the conducted
studies, where on the 14™ day of the experiment its
extense- and intenseeffectiveness reached 100%.
Albendazole suspension and Levamisole 80 turned out to
be moderately effective. The indicators of extense- and
intenseeffectiveness on the 14" day of treatment with
Albendazole suspension made 80 and 95.67 %, and with
Levamisole 80 — 80 and 78.78 %. Albendazole Ultra 10 %
preparation turned out insufficiently effective; its
indicators of extense- and intenseeffectiveness on the 14"
day of the experiment made 60 and 73.93 %, respectively.

There are reports that produced in Ukraine Vermal
preparation based on albendazole had 100 % effective-
ness in chicken heterakosis treatment [21]. Other
researchers while testing Fenbendazole (Safeguard) and
Levamisole (Prohibit) found that their effectiveness
against poultry ascariasis made from 99.3 to 99.9 % and
from 54.6 to 85.8 %, respectively. At the same time, the
authors note that during the repeated treatment, the
effectiveness of both preparations reached 100 % [23].

We also found that the drugs that were administered
in the form of solution and suspension were more
effective than those that were given in the form of powder.
In our opinion, this is connected with the fact that at
invasion diseases, the appetite of the diseased poultry
decreases and thirst appears, as a result of which it
consumes anthelmintic preparations in full doses. The
data obtained by us are confirmed by the earlier conducted
studies, in which the medicinal means that were watered
were more effective than their powdered analogues in the
treatment of chicken capillariasis [24].

The obtained results of experimental studies allow
recommend Levamisole-plus 10 %  anthelmintic
preparation for effective control and prevention of
chicken heterakosis.

Conclusions

The high anthelmintic effectiveness of Levamisole-
plus 10 % preparation was experimentally established,
where on the 14™ day of the experiment, its extense-
and intenseeffectiveness reached 100 %. Albendazole
suspension and Levamisole 80 anthelmintic preparations
demonstrated moderate therapeutic effectiveness for
chicken heterakosis. Their extense- and intense-
effectiveness on the 14™ day of treatment made 80 and
95.67 % and 80 and 78.78 %, respectively. When using

Albendazole Ultra 10 %, the treatment of chickens
infested with heterakises turned out to be ineffective. Its
extense- and intenseeffectiveness made 60 and 73.93 %,
respectively.
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Intestinal parasites have a significant impact on the efficiency of pig farming. Protozoa are a particular danger for
young animals, as they can cause diarrhea and dehydration, which can lead to the death of the animals. Among the
many pathogens that cause diarrhea in suckling piglets, the leading role is played by Isospora suis, Eimeria spp. and
Cryptosporidium spp. Most parasites are capable of suppressing the host's immune system. In chronic parasitic
diseases, the hematopoietic, antioxidant, and immune systems are primarily affected. Control of the effectiveness of
eimeriostatics for the mixed course of isosporosis and cryptosporosis in piglets was carried out by morphological
indicators of blood. The use of Turil 5 %, Brovitacoccide and Amprolev-plus leads to a tendency to improve the
body's condition, which is confirmed by changes in the morphological composition of piglets' blood. However, the
most pronounced changes and in the shortest time (on the 14th day of treatment) were observed in animals treated
with the drug Amprolev-plus. The hemoglobin content increased by 7.2 %, the number of leukocytes decreased by
19.3 %, rod-shaped neutrophils — by 42.3 %, segmented neutrophils — by 16.4 %. Prior to treatment, lymphopenia,
i.e., an immunodeficient state, was registered in the infected piglets from the experimental groups. The increase in
the number of lymphocytes by 9.1 % occurred due to the content of the immunostimulant in the preparation. After
the application of Turil 5 % and Brovitacoccide, the restoration of morphological indicators was registered only on
the 28y, day. The hemoglobin content increased by 9.7 % and 8.3 %, respectively, the number of leukocytes
decreased by 15.3 % and 20.6 %, rod-shaped neutrophils — by 37.0 % and 42.3 %, segmented neutrophils — by
11.5 % and 16.1 %. The use of eimeriostatics in piglets affected by isosporosis (caused by Isospora suis) and
cryptosporidiosis (caused by Cryptosporidium spp.) has a significant effect on their blood parameters and helps to
control the disease. They are used to control and reduce the parasite load, thereby alleviating the clinical symptoms
of the disease.

Keywords: morphology, isosporosis, cryptosporidiosis, piglets, blood.

Bruius eiimepiocTaTukiB Ha MOP(}0I0TiYHI MOKA3HUKH KPOBi MOPOCAT 32 3MIllIAHOTO
nepeodiry i3ocnopo3y i KpuNTOCHOPUAiIo3y
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3HauHMi BIUIMB Ha e()eKTHBHICTH CBUHAPCTBA CHPHUMHSIOTH KHUIIKOBI mapasutH. OcoOiuBy HeOe3leKy It
MOJIOAHSKY CTaHOBIIATH IPOTO3003U, OCKIIBKH BOHH MOXYTh BHKIMKATH Hiapei0 Ta 3HEBOJHEHHS, IO MOXE
IpU3BeCcTH 10 3arubeni tBapuH. Cepex 6aratbox MaTOTEHIB, sIKi BUKJIUKAIOTH [iapero Y HOPOCAT-CHCYHIB, IPOBiIHY
poIb Bimirparots Isospora suis, Eimeria spp. i Cryptosporidium spp. Binpiicts mapa3suTiB 34aTHI OPHTHITYBaTH
iMyHHY cucTeMy Xa3siHa. [Ipy XpOoHIYHUX Mapa3UTapHUX 3aXBOPIOBAHHAX HacaMIIEpes CTPakKAaloTh KPOBOTBOPHA,
AaHTHOKCHJAHTHA Ta iMyHHa cucTeMu. KonTtpoms edextuBHOCTI mii efiMepiocTaTHKIB 3a 3MiMIaHOrO Iepediry
i30CHIOpO3y 1 KPHITOCIIOPO3Y MOPOCAT HPOBOAMIM 32 MOP(OJIOTIYHUMH INOKa3HHKaMM KpoBi. BukopucraHHs
Typuiy 5 %, BpoBiTakokuuay i AMIpPOJIEBY-IUTIOC MPU3BOIUT [0 TEHACHIIT MTOKpAIEHHs CTaHy OpraHi3My, 1o
MATBEPIXKYETHCS 3MiHAMH B MOpQoioriyHoMy ckiiazgi kposi nopocst. Ilpore Haii6inpn BupakeHi 3MiHH Ta B
HaiikopoTm TepMiHM (Ha 14-Ty 100y JliKyBaHHS) CIIOCTEpIrajlicst y TBapHH, SIKHM 3acCTOCOBYBAJIM Hpemapat
AmrnponeB-uioc. Bmict remorno6iny 30inbmmBest Ha 7,2 %, KUIBKICTH JeHKOLUTIB 3MeHIImwiack Ha 19,3 %,
HMaTUYKOANEPHUX HeWTpodiniB — Ha 42,3 %, cermeHrtosaepHnx Heitpodinie — Ha 16,4 %. [Jlo nikyBaHHS y
IHBa30BaHMX MOPOCAT 3 JIOCHIJHUX TPYIl PeeCTpyBaiu JniMQoreHio, To0To imyHoaedinnTHMi cTan. IlinpumenHs
KigpkocTi mimdonutie Ha 9,1 % Bimdymocs 3a paxyHOK BMICTy B mpemapari iMyHoctEMmynsaTopy. Ilicms
3actocyBaHHs Typuiay 5 % 1 BpoBitakokuuy BiZHOBICHHS MOpPGONOTiYHHX MOKA3HHKIB PEECTPYBAIU JIUIIC
Ha 28 no0y. Bmict remornoOiny 30inbmmBes BignoBinHo Ha 9,7 % i 8,3 %, KUIBKICTh JICHKOIMTIB 3MEHIIMIACH
Ha 15,3 % i 20,6 %, mamuukosnepuux HeiirpodiniB — Ha 37,0 % 1 42,3 %, cerMeHTOsIepHUX HEHTPOdimiB —
Ha 11,5 % 1 16,1 %. 3acTocyBaHHs eMEpiOCTATUKIB y MOPOCAT, YPAKSHHX 130CHOPO30M (CIIPUIUHEHUM [sospora
suis) Ta KpunrocrnopuaiozoM (cupuauneHuM Cryptosporidium spp.), Ma€ 3HAUHUH BIUIMB Ha IMapaMeTpH iXHbOI
KpOBi 1 JioroMarae KOHTPOJIOBATH 3aXBOPIOBaHHSA. BOHM BHKOPHCTOBYIOTHCS Ul KOHTPOJNIFO Ta 3HUKCHHS
apa3uTapHOTO HABAaHTA)KEHHS, THM CAMUM IOJICTIIYFOYH KITiHIYHI CHMIITOMH 3aXBOPIOBAHHS.

Kurrodogi ci1oBa: Mopdorioris, i30copo3, KpUNTOCIIOPUIi03, TOPOCsTa, KPOB.

Bi6aiorpadiunnii onuc pusi muryBanus: boeau O. M., Boeau M. B. Bruu eiiMepiocTaTikiB Ha MOPQOJIOriuHi MOKAa3HUKH KPOBI MOPOCAT 3a
3MilaHoro nepebiry i3ocrnopo3y i Kpunrocrnopuniosy. Scientific Progress & Innovations. 2024. Ne 27 (3). C. 70-74.
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Beryn

[Iporo3o03u € OCHOBHHUMU 010JI0TIYHIMU
NEepemKoJaMu ISl YCIIIIHOTO BHPOILYBAaHHS CBUHEH,
ane ix yacto He OepyTh JO yBaru, OCKIJIbKHM KIIHIYHI
CUMIITOMH DIJIKO BHSBISIIOTBCS. Y CBHUHEH NapasuTH
BUKJIMKAIOTh 3HMKCHHSI IIOJICHHOTO CIIOXHUBAHHS KOPMY
Ha 5% Ta cepeaHpomo00Boro mpupocty Ha 31 %,
a TaKoX, y cepeqHboMy, Ha 17 % Ourpmmnii koedirieHT
KOHBepCii KopMy, TOPIBHIHO 3 HE iHBa30BaHUM CBHHSIMHU
Ha Bigroxismi [1, 2].

BB mapasuTiB Ha Opra”i3M CBHHEH 3aJICKUThH
Bil IHTEHCHBHOCTI 3apa)XCHHS, BiKYy, PE3UCTCHTHOCTI
Xa3siHa, YMOB YTpHMaHHs, TOXIBJII Ta IHIIMX EKOJIO-
rivaux ¢akropiB. BTparu, BHKIMKaHI mapasuTapHUMH
3aXBOPIOBAHHSMH Yy TBapUHHHUITBI 0 BCbOMY CBITY
€ 3HaYHUMH [3].

binpuricte Mapa3wTiB 37aTHI NPUTHIYYBAaTH IMYHHY
cucreMy xaszsiHa. OJUH i3 TaKAX METOJIB — ¢ TOBHE
MpUTHIYEHHS IMYHHOI cHCTeMH. IMyHOCympecis Moxe
BimOyBaTHCS pi3HUMHE criocobamu. [1oBHe Hecrenudiune
3HIKCHHS IMYHITETY MiJBHIIYE YYTIUBICTH OPTaHiZMy
xa3sgiHa 1Mo OakTepianbHUX, BIPYCHHX 1 Hapa3UTapHHUX
XBOpOO [4].

B3aemoBigHOCHHM TapasuTa 1 Xas3siHa — CKIAIHUH
MIPOLIEC, SIKUH 3aJIE)KUTh Bijl pi3HUX (AKTOPIB FeHETHYHOT
1 HEreHeTHMYHOI  TPUPOAU 1  CYHPOBOJIKYETHCS
BUHUKHEHHAM (i310JI0TI9HHAX, MOP(OIOTIYHUX Ta IMyHO-
JIOTIYHUX ajanTaii [5].

[TapasuToneHO3  KWINEYHUKY €  HaHOimbII
Garatuii 1 pi3HOMaHITHUH. Y HbOMY JIOKaJli3ylOThCS Pi3Hi
Buan OakTepid, MaTOreHHWX TrpudiB, HANUMIPOCTILIMX
i TeNbMIHTIB. YCi Il OpraHi3MH 3HaXOIATHCS B TCBHHUX
B3a€MOBIIHOCHHAX HE JHMIIE 3 Xa3siHOM, ame W Mix
coboto. HasiBHI B3a€MOBIIHOCMHHM MOXYTb OyTH SIK
AHTAarOHICTHYHHUMU, TaK i CHHEPTIYHUMHU [6].

Cepen 6aratboX MaTOTEHIB, SIKi BUKIUKAIOTH Jiapero
Yy TOpOCST-CUCYHIB Ta CBHHOMATOK, TIPOBITHY pOJIb
BiJITparoTh KOKIWAIO3HI iHBa3ii, 30kpema Isospora suis,
Eimeria spp. i Cryptosporidium spp. [7].

Y cBuneit B IliBHiunomy Ilpmuopromop’i
pPEECTPYIOTh I'ATh BHUJIB Halinmpocrimmx: Eimeria spp.,
Cystoisospora suis (syn. Isospora suis), Balantidium coli,
Crpytosporidium spp. 1 Blastocystis spp. Y BEIUKHX
TOCIIOIapCTBAX HIPOTO3003H peecTpyBanu
y 31,1 % cBuHEHl pi3HMX BIKOBHX TPYH, y CEpeaHixX
rocogapctBax — y 49,0% cBuHEH, y Mammx
rocnogapcTax —y 58,8 % [8].

CBuHI BCiX BIKOBUX IPYI MOXYTh BUIUITH OOLIUCTH
ITiCIIs 3apaXKeHHs 1, 3a3BUYai, TUIBKH Y IOPOCSAT-CUCYHIB
NPOTATOM TIEPLINX THXKHIB )KUTTSI PO3BUBAIOTHCS THITOBI
YpaKeHHS] KHUIIEYHHKA Ta O3HAKM 3aXBOPIOBAHHS, IO
NoB’si3aHe 3 (PYHKLIOHANBHOIO HE3PLTICTIO IMYHHOI
cuctemd [9].

IMyHHa cucTemMa CBHHEW NpHW HapOHKCHHI e HE JI0
KiHIST cOpMOBaHa 1 KIITHHH TOYMHAIOTH BUPOOISATH
aHTUTEGHU paHiie, HiK JMQOIUTH MOXYTh Ha HHUX
pearysatu [10].

ITapazutyBaHHs i30cIOp 1 KPUNTOCTIOPUAIA B
OpraHi3mi TBapuH BUKJIMKA€E 3MIHU 010XIMIYHOTO CKJIa1y
CHUpPOBaTKM KpOBI MOpOCAT. 3MiHM  BIIOYBalOThCS
B PE3yJIbTaTI THMYACOBUX aJEPriYHUX IMYHHHX BiJIO-
BiZIel Ha MPOTO3003H Ta OakrepianbHi anTurenu [11].

VY cBuneil, ypaxenux Cystoisospora suis peecTpyloTh
HEUTPODINbHUIT JIEHKOLMTO3 31 3pYIIEHHSM BIIBO
Ta JiM(OIEHiI0, MiJBUIICHHS CHUPOBAaTKOBOIO PpiBHS
ceyoBuHH, KkpearuHiny, AcAT (94 Op/n; nopma: 23—
50 Own), TJAU (2,7 On/n; wopma: 0,3-2,1 Ox/m)
Ta TinoansOyminemito 16,2 r/m; Hopma: 23-42 1/m),
anpOyMin/TmoOymiHoBUl KoedimieHT ckmaB 0,51 mpwm
Hopwmi 0,68-1,4 [12].

Ha omocepenkyBaHHS MMATOJIOTIYHUX  HACIIIKIB
Cryptosporidium  parvum HeUTpo i MaloTh
MiHIManbHUK BIUIMB. [HBa3yBaHHS HOBOHAPOKEHUX
nopociat C. parvum cupuYuHAE 3HAa4YHY aTpodiro
BOPCUHOK, Jiapero, TEPCKUCHE OKHCJICHHS JIMIiAiB
CIM30BOI OOOJIOHKHM Ta PEKPYTYBaHHS HEHTpOdimiB y
BJIACHY IUIACTHUHKY cin30Boi [13].

I[lpu  pmocnmipkeHHI  TreMarojioriyHUX Ta  Oio-
XIMIYHAX TOKa3HMKIB KpOBI IIpH Napa3suTapHUX Ta
OakTepialbHUX 3aXBOPIOBAHHSAX IOPOCAT PEECTPYIOTH
3HIDKEHHS KOHIIGHTpAIlii 3arajabHoro Oillka Ta piBHA
TIOOYJiHIB 3 JIGHKOIMTO30M, HEHTpodiozoM Ta
eosuHODimiro [14].

Criz 3a3HAYMTH, MO0 TIPH XPOHIYHUX MapasuTapHUX
3aXBOPIOBAHHSAX HacaMIepe]l CTPaXK1aloTh KPOBOTBOPHA,
AQHTUOKCHJIAaHTHA Ta iMyHHa cucremu. lle BinOyBaeThcs
TOMy, II0 Tapa3uTH BHKIMKAIOTh 3HA4YHI 3MIiHU
HE TUIBKM B CTPYKTYpl YpaXeHHX OprasiB, aie i
yepe3 CBOT TOKCHUHH 3MIHIOIOTh METa0OJIYHI MPOLECH B
opranizmi [15].

Jlnst 3abe3meueHHsT €(PEKTUBHOTO KOHTPOJIIO Ha
nmapasuTaMu  HEeoOXiMHO  3AiHCHIOBATH  MOHITOPUHT
PE3yJIBTaTUBHOCTI 3aX0iB 60poThOH [16].

EfimepiocTaTKy BUKOPUCTOBYIOTHCS JIJISI KOHTPOJIIO
Ta 3HWKEHHSI Mapa3UTAPHOTO HABAHTAXKCHHSI, LIIO CIIPUSIE
MOJIETTIIEHHIO KIITHIYHUX CUMIITOMIB XBOopoowu [17].

Jlist npodidakTUKK KOKIMAI03Y Y MOPOCST IIMPOKO
BUKOPDHCTOBYETBCS TONTPAa3ypwyi 1 BIH € €IUHUM

npopiIaKTUYHUM  3aCO00M, SKUH  JO3BOJICHHHA Y
€Bporeiickkomy Corosi [18].

3acTocyBaHHS ~a3WTPOMIIMHY B [OEJHAHHI 3
HITA30KCaHIOM y MOPOCHT, 1HBa30BaHHUX

Cryptosporidium suis, CTUpuUsi€ 3HAYHOMY KIIIHIYHOMY
MOKpAIIEHHIO, ajie He 3a0e3ledyye MOBHOTO BUBEICHHS
OOLIMCT, XO4Ya W BUKIMKAE THMYAcCOBE 3HIKEHHS IX
BuaineHHs [19].

Hayxosismu Onecbroi gocmianoi cranmii HHIT «IE-
KBM)» 0OyB po3pobineHuii mpemnapat AMIIPOJIEB-ILIIOC,
SKUH y CBOEMY CKJIa/li MICTHTB iMyHOCTUMYIIsITOD [20].

ITpu 3’sicyBaHHi #oro edexkTHBHOCTI 3a 3MIIIAHOTO
eiiMepio3y 1 KpUITOCIIOPHUIIO3Y TENST BCTAHOBHIIH, IO
eKcTeHCce(DeKTHBHICTB 3a eiiMepiody ctanoBmia 90 %, 3a
kpuntocriopuniosy — 100 % [21].

ITicns 3acTtocyBaHHS Tpenapary AMIPOJIEB-TUTIOC
Mopdosoriuai 1 0i0XiMiUHI TIOKa3HUKHA KpPOBI TENAT 3a
3MIIIAHOTO Tepediry eimepiody 1 KpUITOCIOPUIIo3y
HAOJIM3WIINCh IO TIOKa3HWKIB KOHTPOIIO Ha 15 mo0y,
TOMI K TIPU 3aCTOCYBaHHi OpOBITAKOKIUAY — Ha 15—
25 noby [22, 23].

TakuM YMHOM, 3acTOCYBaHHS €HMEpIOCTATHKIB Yy
HOPOCAT, YPWKEHHX  130CHOPO30M  (CHPUYMHEHHM
Isospora suis) Ta KpPUNTOCIIOPHIIO30M (CIPHYMHEHUM
Cryptosporidium spp.), Mae 3HayHMH BIUIMB Ha
napaMeTpy IXHbOI KPOBi 1 JIONOMara€ KOHTPOJIIOBATH
3axBoproBaHH. L1i mpemapaT npu3HadeHi 11 KOHTPOJITIO
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Ta 3MCHIICHHA MapasuTapHOro HAaBAHTAXKCHHA, THUM
CaMUM IOJICTITYHOYN KJTHIYHI CUMITOMH 3aXBOPIOBAHHA.

Merta nocaainzkeHHs
Meroro  jociipkeHb  Oyno  3°sCyBaTH  BILIHB

efimepioctatukiB  Typumy 5 %, bpositakokuumy i
AMTpoIeBy-IuII0oc Ha MOP(OJIOTigHI TOKa3HUKH KPOBi

mopocAT 3a 3Mima”oro mepebiry i3ocmoposy i
KPHUIITOCTIOPUAI03Y.

Marepianu i MmeToan

JlikyBaHHS TOPOCST, YPAXKEHUX 130CIOPO3OM 1

KPHIITOCIIOPUIIO30M  MPOBOAWJIM Yy  TOCIIOJApPCTBI
Al «Eb «Jauna» CI'I-HIIHC» Opecekoro paiiony
Opecbkoi oOnacti. 3a MPHHIUIIOM AaHAJIOTIB  OYyIIO
c(hopMOBaHO TPH NOCIiAHI TPYNH MOPOCAT, iHBAa30BaHI
Isospora suis 1 Cryptosporidium spp.(n=9) 1 KOHTPOIBHY
TpyIy — He iHBa30BaHi (n=5).

Ilopocamam 3 nepwoi  Odocnionoi  epynu 3
JKyBaTBbHOIO METOI0 3aCTOCOBYBaJM mpemapar Typui
5% 'y Bumgl cycneHsii g NepopajbHOTO
3actocyBanHs (TOB «Bercuntes», M. XapkiB, Ykpaina).

Tlopocsmam 3 Opy2oi docaionoi epynu 3 TiKyBaIbHOIO
METOI0 3aCTOCOBYBAJIH Mpenapar bpoBiTAKOKINA y BUTIISL
nopoiky (TOB «bposadapmay, M. BpoBapu, Ykpaina).

ITlopocamam 3 mpemvoi Oocnionoi  epynu 3
JMKyBaNBbHOIO  METOI0  3aCTOCOBYBAJIHM  Mpemapar
AMIIPOJIEB-TUTIOC Y BUTJISIII TIOPOIIKY (€KCTIEPUMEHTa b~
Hui 3pa3ok) (OJC HHIT «IEKBM», M. Oneca, Ykpaina).

IIpotucronmmHi Tpenapatd TBapWHAM IOCTITHHX
TPYH 3aCTOCOBYBAJIH BiJIIIOBITHO 1O HACTAaHOB BUPOOHMKA.

Topocam konmponavHoOi epynu 'y TeEpiox JOCIiAY
JKyBaJIbHIM 00poOLi He miaBany.

Kontpons edexkrtuBHOCTI nii  efiMepioCTaTHKIB
MPOBOIMIXA 32 MOP(OIOTIYHHUMH MMOKA3HUKAMH KPOBI.
JUis  mochmipKeHHsT KpPOB Yy IMOPOCIT BigOUpaiw 10
3aCTOCYBaHHs TpemapaTiB Ta Ha 7, 14 1 28 mobu micis
JKyBaHHS.

KimpKicTh €pUTPOIUTIB Ta JIEHKOUHWTIB MiIpaxoBy-
BaiM y Kamepi ['opseBa, KOHIEHTpAIliI0 TeMOTTIO0IHY B
KpOBI BH3HA4YJIM TEMIrJIOOIHITIaHITHUIM METOJIOM 3a
JIOTIOMOT 010 criekTpodoTomeTpa. Jlerkorpamy BUBOIMIN
LUISIXOM MiJIPaxyHKy OKpEMUX JISHKOIMTIB Y (PiIKCOBAaHUX
Ma3kax, modapooBanux 3a Pomanoscekum-I'imM3a [24].

OpepkaHi pe3yinbTaTH MiJAaBald CTATUCTHYHIN
00poOIi 3a JOMOMOrOI0 NPUKIAJAHOTO MPOrPaMHOTO
kommutekey «Microsoft Office Excel 2019», BusHauanu
cepenHboapudmMeTnyny BennduHy (M), 1 moxubky (m),
pe3ynbpTaTH BBaXKaIH Biporigaumu 3a P<0,05.

Pe3yabTaTn Ta iX 00roBOpeHHst

3a  pe3ynpTaTaMH  TOMEPEOHIX  TOCIIIKEHb
BCTAHOBJIEHO, IO €KCTEHCEe(EKTHBHICTH 3a 3MIIIAHOTO
mepediry i30cmopo3y 1 KPUNTOCIOPUAIO3Y MOPOCAT
Typuny 5% 3a i3ocmopody ckmama 100 %, a 3a
kpunrocnopuaiosy smme 44,4 %.  EdexrtuBHicTh
Bpositakokiuay Oynaa 100 % 3a i3ocnopo3y i 88,9 % 3a
KPHUIITOCTIOPUTIO3Y, TOAI SIK AMIIPOJICB-IUTIOC TIPOSIBUB
100 % edexTHBHICTE SK 3a i30CcmOpO3y, Tak 1 3a
KPUNTOCTIOPHII03Y mopocsT [25].

Jlo mixyBaHHS y KpOBi iHBa30BaHMX IOPOCST BMICT
remMorno0iny OyB B cepeaHboMy Ha 7,9 % MeHIIHM,
TTOPIBHSHO 10 KOHTpoumo (puc. I).

104

102 -

100 -
98 -
96 -
94 -
92
90 -
88
86

M KOHTPOIbHA
W Typun 5 %
M BpOBITAKOKIIH/T

M AMIIpOJIEB-ILTIOC

IO JTIKYBaHHSA 7-a moba

14-a no0a

28-a noba

Puc. 1. luramika 3MiHE BMiCTy T€MOTJIO0IHY B KPOBI IMTOPOCSAT 32 3MIIIAHOTO Mepediry i30cmopo3y i KpUITOCTIOPHIIO3Y
TicIst JIIKYBaHHS MPOTUCTOLUIHMMU IperapaTamMmu

Ha 7 noOy micns 3acTocyBaHHS e€HMEpiOCTATHKIB
MOKa3HUKHM 3aJUIIaiiCsA Maibke Ha TakoMy X piBHI
sk 1 g0 JjikyBaHHsS — Big 93,0+1,1 r/n mo 91,7+0,2 r/m.
Bxe Ha 14 100y micias mikyBaHHa Typuiaom 5 %
BMicT TeMoriobiny Biporimao (p<0,001) 36impmmBCS
mime Ha 4,2 %, micns JiKyBaHHS bpoBiTakoknmmoMm —
Ha 6,1 %, a micas JiKyBaHHS AMIPOJIEBOM-ILIIOC
MMOoKa3HUK 30utbmBCes Ha 7,2 %. Ha 28 mo0y mocimimkeHp

B YCiX TIpynax MOKa3HHK TIeMOIIOOIHy HaOJIM3uBCA
JIO TOKa3HUKA Y KOHTPOJBHIA TIpyni HOpocar —
102,0+0,5 r/m.

KinmbKicTh TEHKOIUTIB y KOHTPOIBHIN TPy ITOPOCST
mo JikyBaHHS craHoBmia 13,7+1,41/m, Tomi sk y
JOCIITHHAX TPyIax iHBa30BaHHX MOPOCAT MOKA3HHK OyB
JIeIo OLIBIINM 1 KoIuBaBcs B Mexax Bix 16,3+0,2 I'/1 no
17,1+0,3 T'/n (puc. 2).
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Puc. 2. /lunamika 3MiHH KUTBKOCTI JIGHKOIIUTIB B KPOBI TIOPOCST 3a 3MIIIAHOTO MEepediry i30Cropo3y
1 KPUIITOCIIOPU/Ti03Y MICJIS JTIKYBaHHS MPOTUCTOIMIHIMH HpernapaTaMu

Ha 7 noOy micis nikyBaHHS KUTBKICTH JEHKOITHTIB
y JOCHITHUX TpPyHax MOpocAT Oyia IIe Ha TaKOMY
K BHCOKOMY piBHI 1 kommBamacs Bim 16,812 [/n
o 17,0+£0,5 I'/x.

Ha 14 no0y micins nikyBanss Typuiom 5 % KinbKicTb
JICHKOIUTIB BipoTigHO 3MeHImmiacs Ha 4,9 % (p<0,05)
i cranoBwia 15,5+0,6 T/n, mopiBHSHO 10 JiKyBaHHSI
(16,3+0,2 I'/n). TIlicms mikyBaHHS bBpoOBITaKOKIIUIOM
nokasHuk Biporiguo (p<0,001) 3um3mBcs Ha 14,7 %
i cranoBuB 14,5+0,5 I'/n, mopiBHSHO 1O NiKyBaHHSI
(17,0£0,1 T'/m) i wMaiike HaONM3UBCSA JO TOKAa3HUKA
Yy KOHTpOJNbHiH rpymi mopocsar 13,8+0,9 I'/m. Ilicna
JMiKyBaHHA AIPOJEBOM-IDIIOC KIUIBKICTh JICHKOIIUTIB
HaOmm3miacs OO0 TMOKa3HUKa Yy KIHIYHO 3I0POBHX
niopocsit (13,8+0,9 I'/n) i cranoBuma 13,940,5 T'/m (p<0,001).

Ha 28 noOy micns JlikyBaHHS y BCIX IOCHIJHHX
rpymnax rnopocsrt KUIbKICTh JISHKOIMTIB Oysa Ha piBHI K
y kiiHiyHO 3mopoBux (13,9+1,0/m) i craHoBuMIa
13,5+0,9 I'/n — 13,8+0,9 I'/n.

KisIbKiCTh €pUTPOLIUTIB y AOCIIIHUX IPyIIax MOPOCAT
o JikyBaHHs Oyina Ha piBHI 3,9+0,3 T/m — 4,0+0,1 T/x.
[Micns 3acrocyBanns Typmry 5 % 1 Bpositakokuumy
MOKa3HUK HAOJIM3MBCS 1O TOKa3HWKAa Yy KOHTPOJBHIHM
rpymi (4,6+0,1 T/m) Ha 28 no0y i cranoBuB 4,5+0,2 T/n
(p<0,05), Toxi sIK micis 3aCTOCYBaHHS AMIPOJIEBY-TLIIOC
KiJIbKICTh epUTPOLMTIB BXe Ha 14 no0y craHOoBHIA
4,5+0,1 T/n.

VY neiikorpami, IICisS 3acTOCYBaHHS AMIPOJIEBY
IUTFOC,  BigHOBIIEHHS  manuukosgaepaux  (1,6+£0,2 %,
p<0,05) i cermenrosimepanx HenTpodimis (31,5+1,1 %,
p<0,05) peectpyBanu Ha 14 100y, a micas 3aCTOCYBaHHS
Typyny 5 % 1 bpoBitakokuuny — Ha 28 100y.

Jlo nikyBaHHS y 1HBa30BaHUX MOPOCST 3 JIOCIIJHHUX
rpyn  peectpyBaiu  JiMQOINEHil0, TOOTO  IMYHO-
nedimurHuil ctan. Kinekicts miMponuTiB Oyina B Mexax
54,0+1,2 % — 54,7£1,6 %, Toni SIK y KIIHIYHO 3J0POBUX
TOKa3HUK CTaHOBUB 58,943,1 %. [ligBuIIeHHS
MOKa3HUKa TICJS 3acTOCYBaHHS AMIPOJEBY IUIIOC
peectpyBasii Ha 14 moOy micis JiKyBaHHS 3a PaxyHOK
BMICTy B TIpemapaTi iMyHOCTHMYIJATOPY, TOIi SIK TPH

3acrocyBanHi Typuiy 5 % i BpoBiTakOKIHIYy KiNIBKICTh
aiMpoUunTIB BigHOBHIMCS HA 28 100Yy.

Takox y 1HBa30BaHMUX TIOPOCAT JO JIIKyBaHHS
peecTpyBalii  MOHOITUTOTICHIIO 3 TIOKa3HHKAMHU  BiJ
5,240,1 % mo 5,4+0,2 %, Tomi SK y KOHTPOJBHIH rpymi
mopocar Tmoka3HuK craHoBuB §,0£0,5 %. KimekicTh
MOHOIWTIB 30inbImmiacs Ha 14 go0y micis 3aCTOCyBaHHS
Awmmponesy mmoc (7,2+0,1 %, p<0,05) i Bpoitakokiumy
(7,4+0,9 %, p<0,05) 1 HaOAM3WIHCS OO TOKa3HUKIB
y KOHTpPOJIBHIM Tpymni nopocst — 7,5+£0,2 %.

3’sicyBaHHs JISHKOIIUTAPHOTO 1HAEKCY IHTOKCHKALIIT €
HEBIJl €MHOI0 JIAaHKOIO TPU BHMBYEHHI IATOreHe3y i
JOCHIJDKEHHSI TATOJIOTIYHMX IpoleciB. Y  KIHIYHO
3nopoBux nopocst JIII cranosus 0,84 ym.ox., Toai sk y
IHBA30BaHWX IMOKAa3HUK cTaHOBUB 1,36—1,42 ym.oxm.
BinmoBimHO SIK BIZHOBITIOBANHCS MOPQOIOTIYHI TOKA3-
HUKH KpOBi (OPMYBaBCS KOE]ILIEHT JICHKOLMTapHOTO
IHIEKCY 1HTOKCHKAIIii.

[Micns nmikyBaHHs AmmponeBoM mmoc i bposira-
kokuuaoM JIII Bxe Ha 14 moOy cranoBuB 0,91 ym.om. i
0,93 ym.on. BIiAMIOBITHO, TOAI SIK TICJSA 3aCTOCYBaHHS
Typuny 5 % — 1,10 ym.on. Ha 28 noOy moxazuuk JIII
micins 3actocyBaHHs Typuiy 5 % cranosus 0,92 ym.ox.,
Bpositakoknuny i AwmmponeBy mmioc— 0,85 ym.on.,
TOJi SIK Y KOHTpOJIBHIN rpymi — 0,84 ym.ox.

BucHoBku

Bukopucrannss ~ edMepioCTaTHKIB  NPHU3BOAUTH
JO TEHAEHLII TMOKpAlleHHs CTaHy OpraHiamy, II0
MATBEPKYETHCS. 3MIHAMH B MOP(]OJIOTiYHOMY CKJIaJi
KpoBi nopocst. [IpoTe HaiOnbII BUpaXKeHi 3MIHU Ta B
Halikopotmri TepMiHu (Ha 14-Ty moOy JiKyBaHHA)
CIIOCTEPIrajuCs Yy TBAapHH, SKUM 3aCTOCOBYBAJH
mpermapar  AMIIpoJieB-Tuioc.  BwmicT  reMornobiny
30inmpmmBcs Ha 7,2 %,  KUIBKICTH  JICHKOITUTIB
3MeHmmIack Ha 19,3 %, mannuxosaepHIX HEUTPodiIiB —
Ha 42,3 %, cermeHTos,IepHUX HelTpodiniB — Ha 16,4 %.
MMigBumenns KixpkocTi JgiMpormrie Ha 9,1 % BinOyI0Cs
3a paXxyHOK BMICTY B Iperapari iIMyHOCTUMYJISITODY.
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Ilepcnexmueu nooanvuiux 0ocniodcers. Y TONANb-

[IOMY TUIAHYETHCSI 3’ ICYBATH BIUTUB €AMEPIOCTATHKIB Ha
0i0XiMiYHI TOKa3HUKH CHPOBATKH KPOBI MOPOCAT 3a 3
MiIIaHoTO nepediry i30crmopo3y i KpUNTOCIIOPHUITIO3Y.

iHTEpeciB  m0JI0

KouduikT inTepecin

ABTOpPH CTBEpPIKYIOTH TIPO BIACYTHICTH KOH(DIIKTY
iXHPOTO BHUKIIQJy Ta pPE3yJbTATIB

JOCHIIKEHD.

—_

. Gabner,

References

. Ozsviri, L. (2018). Production impact of parasitisms and coccidiosis

in swine. Journal of Dairy, Veterinary & Animal Research, 7 (5),
217-222. https://doi.org/10.15406/jdvar.2018.07.00214

. Kipper, M., Andretta, I, Monteiro, S.G., Lovatto, P.A., &

Lehnen, C.R. (2011). Meta-analysis of the effects of
endoparasites on pig performance. Veterinary Parasitology,
181 (2-4), 316-320. https://doi.org/10.1016/j.vetpar.2011.04.029

. Symeonidou, I., Tassis, P., Gelasakis, A.I, Tzika, E.D., &

Papadopoulos, E. (2020). Prevalence and risk factors of intestinal
parasite infections in Greek swine farrow-to-finish farms.
Pathogens, 9 (), 556. https://www.mdpi.com/2076-
0817/9/7/556/pdf

. Maizels, R. M., & Yazdanbakhsh, M. (2003). Immune regulation by

helminth parasites: cellular and molecular mechanisms. Nature
Reviews Immunology, 309, 733-744.
https://doi.org/10.1038/nri1 183

. Shevchuk, T. L. (2013). Principles of relationships in the host-parasite

system. Herald of Problems of Biology and Medicine, 2 (100),
39-43.

.Bogach, M. V., & Bogach, T. V. (2013). Problem parasitosis of

productive poultry, means of their chemotherapy and prevention.
Veterinary — Medicine, 97, 374-376. Retrieved from:
http://jvm.kharkov.ua/sbornik/97/7_150.pdf

. Karamon, J., Ziomko, L., & Cencek, T. (2007). Prevalence of Isospora

suis and Eimeria spp. in suckling piglets and sows in Poland.
Veterinary Parasitolody, 147 (1-2), 171-175.
https://doi.org/10.1016/j.vetpar.2007.03.029

. Bohach, O., Bogach, M., Panikar, L., Antipov, A., & Goncharenko, V.

(2023). Prevalence of intestinal protozoa in pigs of Northern
Black Sea Region, Ukraine. World Veterinary Journal, 13 (2),
310-317. https://dx.doi.org/10.54203/scil.2023.wvj33

S., Worliczek, H.L.,Witter, K., Meyer, F.R.L.,
Gerner, W.,& Joachim, A. (2014). Immune response to
Cystoisospora suis in piglets: local and systemic changes in T-cell
subsets and selected mRNA transcripts in the small intestine.
Parasite Immunology, 36 (78), 277-291.
https://doi.org/10.1111/pim.12116

10. Becker, B. A., & Misfeldt, M. L. (1993). Evaluation of the mitogen-

induced proliferation and cell surface differentiation antigens of
lymphocytes from pigs 1 to 30 days of age. Journal of Animal
Science, 71 (8), 2073-2078.
https://doi.org/10.2527/1993.7182073x

11. Bailey, M., Plunkett, F. J., Rothkotter, H. J., Vega-Lopez, M. A.,

Haverson, K., & Stokes, C. R. (2001). Regulation of mucosal
immune responses in effector sites. Proceedings of the Nutrition
Society, 60 (4), 427-435. https://doi.org/10.1079/pns2001118

12. Basso, W., Marti, H., Hilbe, M., Sydler, T., Stahel, A., Biirgi, E., &

Sidler, X. (2017). Clinical cystoisosporosis associated to porcine
cytomegalovirus (PCMV, Suid herpesvirus 2) infection in
fattening pigs. Parasitology International, 66 (6), 806-809.
https://doi.org/10.1016/j.parint.2017.09.007

13. Zadrozny, L, M., Stauffer, S. H., Armstrong, M. U., Jones, S. L., &

Gookin, J.L. (2006). Neutrophils do not mediate the
pathophysiological sequelae of Cryptosporidium parvum
infection in neonatal piglets. ASM Journals Infection and
Immunity,74(10). https://doi.org/10.1128/iai.00153-06

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

O. Bohach
M. Bogach

Kalai, K., Nehete, R.S., Ganguly, S., Ganguli M,
Dhanalakshmi, S., & Mukhopadhayay, S. K. (2012). Investigation
of parasitic and bacterial diseases in pigs with analysis of
hematological and serum biochemical profile. Journal of Parasitic
Diseases, 36 (1), 129-134. https://doi.org/10.1007/s12639-011-
0068-x

Worliczek, H, L., Buggelsheim, M,, Saalmiiller, A., & Joachim, A.
(2007), Porcine isosporosis: Infection dynamics, pathophysiology
and immunology of experimental infections Wiener Klinische
Wochenschrift, 119 (3), 33-39 https://doi.org/10.1007/s00508-
007-0859-3

Hinney, B., Cvjetkovi¢, V., Espigares, D., Vanhara, J., Waehner, C.,
Ruttkowski, B., & Selista, R. (2020). Cystoisospora suis control
in Europe is not always effective. Frontiers Veterinary Science,
7, 113. https://doi.org/10.3389/fvets.2020.00113

Kaplan, R. M., Denwood, M. J., Nielsen, M. K., Thamsborg, S. M.,
Torgerson, P. R., Gilleard, J. S., Dobson, R. J., Vercruysse, J., &
Levecke, B. (2023). World Association for the Advancement of
Veterinary Parasitology (W.A.A.V.P.) guideline for diagnosing
anthelmintic resistance using the faecal egg count reduction test
in ruminants, horses and swine. Veterinary Parasitology, 318,
109936. https://doi.org/10.1016/j.vetpar.2023.109936

Gong, Q. L., Zhao, W. X., Wang, Y. C., Zong, Y., Wang, Q., &
Yang, Y. (2021). Prevalence of coccidia in domestic pigs in China
between 1980 and 2019: a systematic review and meta-analysis.
Parasit Vectors, 14 (1), 248. https://doi.org/10.1186/s13071-021-
04611-x

Lee, S., Harwood, M., Girouard, D., Meyers, M.]J,
Campbell, M. A., & Beamer, G. (2017). The therapeutic efficacy
of azithromycin and nitazoxanide in the acute pig model of
Cryptosporidium  hominis. PloS One, 12 (10), e0185906.
https://doi.org/10.1371/journal.pone.0185906

Bogach, M.V.  Stegniy, B.T. Bondarenko, L.V. &
Skalchuk, V.V. (2017). Patent No 119843 UA. Drug for the
treatment of eimeriosis and cryptosporidiosis of animals
"Amprolev-plus". Retrieved from:
https:/sis.nipo.gov.ua/uk/search/detail/755953/

Skalchuk, V. V., & Bogach, M. V. (2018). Comparative evaluation
of the effectiveness of brovitacoccide and Amprolev-plus in the
mixed course of cryptosporidiosis and eimeriosis in calves.
Bulletin of Sumy National Agrarian University. The Series:
Veterinary Medicine, 1 (42), 133—135.

Skalchuk, V. V., Bogach, M. V., & Pivovarova, 1. V. (2019). Effect
of eimerostats on biochemical and immunological indices of
calves’ blood serum during a mixed course of cryptosporidiosis
and eimeriosis. Scientific and Technical Bulletin of State
Scientific Research Control Institute of Veterinary Medical
Products and Fodder Additives and Institute of Animal Biology,
20 (2), 276-282. https://doi.org/10.36359/scivp.2019-20-2.35

Bogach, M. V., Skalchuk, V. V., & Bondarenko, L. V. (2020). The
effect of drugs on the morphological indicators of the blood of
calves with mixed cryptosporidiosis and eimeriosis. Veterinary
Medicine, 106, 99—101. https://doi.org/10.36016/VM-2020-106-18

Vlizlo, V.V., (red). (2012). Laboratory research methods in
biology, animal husbandry and veterinary medicine: reference
book. Lviv: SPOLOM.

Bohach, O. M., & Bogach, M. V. (2024). Effectiveness of treatment
of spontaneous mixed course of isosporosis and cryptosporidiosis
in piglets. Scientific and Technical Bulletin of State Scientific
Research Control Institute of Veterinary Medical Products and
Fodder Additives and Institute of Animal Biology, 25 (1), 24-29.
https://doi.org/10.36359/scivp.2024-25-1.03

ORCID
https://orcid.org/0000-0001-5487-7033
https://orcid.org/0000-0002-2763-3663

2024 Bohach O. and Bogach M. This is an open-access article distributed under the Creative Commons Attribution License

http://creativecommons.org/licenses/by/4.0, which permits unrestricted use, distribution, and reproduction in any medium,
BY

provided the original author and source are credited.

Scientific Progress & Innovations e 27 (3)

74


https://doi.org/10.15406/jdvar.2018.07.00214
https://doi.org/10.1016/j.vetpar.2011.04.029
https://www.mdpi.com/2076-0817/9/7/556/pdf
https://www.mdpi.com/2076-0817/9/7/556/pdf
https://doi.org/10.1038/nri1183
http://jvm.kharkov.ua/sbornik/97/7_150.pdf
https://doi.org/10.1016/j.vetpar.2007.03.029
https://dx.doi.org/10.54203/scil.2023.wvj33
https://doi.org/10.1111/pim.12116
https://doi.org/10.2527/1993.7182073x
https://doi.org/10.1079/pns2001118
https://doi.org/10.1016/j.parint.2017.09.007
https://journals.asm.org/
https://journals.asm.org/journal/iai
https://journals.asm.org/journal/iai
https://journals.asm.org/toc/iai/74/10
https://doi.org/10.1128/iai.00153-06
https://doi.org/10.1007/s12639-011-0068-x
https://doi.org/10.1007/s12639-011-0068-x
https://doi.org/10.1007/s00508-007-0859-3
https://doi.org/10.1007/s00508-007-0859-3
https://doi.org/10.3389/fvets.2020.00113
https://doi.org/10.1016/j.vetpar.2023.109936
https://doi.org/10.1186/s13071-021-04611-x
https://doi.org/10.1186/s13071-021-04611-x
https://doi.org/10.1371/journal.pone.0185906
https://sis.nipo.gov.ua/uk/search/detail/755953/
https://doi.org/10.36359/scivp.2019-20-2.35
https://doi.org/10.36016/VM-2020-106-18
https://doi.org/10.36359/scivp.2024-25-1.03
https://orcid.org/0000-0003-4939-8542
https://orcid.org/0000-0002-2763-3663
http://creativecommons.org/licenses/by/4.0

Received: 13.08.2024

Accepted: 21.08.2024

Veterinary Sciences

doi: 10.31210/5pi2024.27.03.12

UDC 616.993:636.92(567)

ORIGINAL ARTICLE

Scientific Progress & Innovations 27 (3)
https://journals.pdaa.edu.ua/visnyk 2024

Prevalence of Passalurus ambiguus in domestic rabbits (Oryctolagus cuniculus)
in Karbala province, Iraq

F. Alali®! | M. Jawad? | A. Sh. M. Alhesnawi® | A. Alshimry?

Article info

Correspondence Author
F. Alali

E-mail:
firas.o@uokerbala.edu.i

Citation: Alali, F., Jawad, M., Alhesnawi, A. Sh. M., & Alshimry, A. (2024). Prevalence of Passalurus ambiguus
in domestic rabbits (Oryctolagus cuniculus) in Karbala province, Iraq. Scientific Progress & Innovations, 27 (3),
75-79. doi: 10.31210/spi2024.27.03.12

! University of Kerbala,
College of Veterinary
Medicine,

56001, Karbala, Iraq

2 University of Kerbala,

College of Sciences,
56001, Karbala, Iraq

3 University of Kerbala,

College of Applied Medical

Sciences,
56001, Karbala, Iraq

Commercial rabbit farming is primarily focused on the production of rabbit meat, although the presence of
gastrointestinal disorders can impede their productivity. Endoparasites significantly contribute to the development
of several diseases in rabbits, leading to higher rates of illness and death. Passalurus ambiguus is a widely distributed
nematode that commonly infects the intestines of rabbits and hares. Parasitic disease can have a substantial economic
impact on the industry by reducing the commercial value of rabbit meat and skins, impeding growth and
development, and leading to mortality. This study aims to examine the frequency of gastrointestinal parasites in
domestic rabbits that are bred in Karbala province, Iraq. Throughout the trial, fecal samples were collected from a
randomly selected group of 48 live rabbits. The feces are collected directly from the anus of each living animal.
The samples were tested and the presence of eggs and nematodes was detected in the infected samples. Analysis
of samples was carried out at the Parasitology Laboratory, college of Veterinary Medicine, Kerbala university, using
the flotation technique. Feces from 48 rabbits (ages 1-2) years. The feces are taken out of each animal directly from
the anus. Upon testing, it was found that 16 out of 48 fecal samples, accounting for a prevalence of 33.33 %,
were infected with at least one nematode. Chi-square ()2) statistics. Age and genders are not statistically significant
at P values > 0.05. This study identified the presence of Passalurus ambiguus in rabbits of varying ages residing in
Karbala region, Iraq, including both male and female domestic rabbits. Determining the age and gender of rabbits
affected by passalurosis would enable the management of the infection level in these animals. Regular use
of a consistent and dependable diagnostic method is essential in industrial rabbit farms to detect and monitor
gastrointestinal parasite illnesses. Gastrointestinal parasites continue to be significant health issues that lead to the
mortality of rabbit litters in production. Stress and a reduction in immune response may be crucial factors driving
this phenomenon.

Keywords: Passalurus ambiguous, Rabbit, Iraq.

Houmpennst Passalurus ambiguus cepen nomamuix kpoJiB (Oryctolagus cuniculus)
y nposinuii Kepoeaa, Ipak

®. Anani' | M. Jlxxasan® | A. III. M. Anxecnasi® | A. Amimpi?

! Konemx BeTepuHapHoi
MeIULMHN YHIBEpPCUTETY
Kepbainu,

nposinmis Kepoena, Ipak

2 HaykoBuit Komemk
yHiBepcurery Kepoam,
nposinwis Kepbena, Ipak

3 Koeok MpUKIIaHuX
Ta MEJIMYHKUX HAYK
VuiBepcurery,
nposinmis Kepoena, Ipak

CydJacHe IPOMHCIIOBE KPOIiBHUI[TBO OPi€HTOBAaHE Ha OTPHMAHHS M’ SICHOI IPOAyKLii Bix kpouiB. Cix 3a3HAYUTH,
[0 HAaSBHICTh y KPOJIB LITyHKOBO-KMIIKOBHX PO3JTaJiB € YM HE MEPIIOK MPOOIEMOI0, sKa ICTOTHO 3HHXKYE
IOPOAYKTHBHICTh LHMX TBapHH. EHIOmapasuTapHi 3aXBOPIOBAHHS CIPHSIOTH MOSBI Y KPOIMKIB CyIMyTHIX
3aXBOPIOBaHb, a00 X 3HAYHOI MipOK YCKIATHIOKTH Nepedir BKe HAasBHUX, L0 HAW4YacTilIe NMPHU3BOIUTH 10
HEOOOPOTHUX 3MiH B OpraHi3Mi TBapuH Ta JAOCUTb BHCOKOTO PiBHS JICTANbHUX BUNAAKIB. Passalurus ambiguus —
HaJ3BHYAHO MOMIMPEHNUH TeJbMIHTO3, BUKIMKAHUIT HEMATO/IO0, 1110 3a3BHYail Bpaykae TOBCTHH BiLI KUIIICYHHKA
KPOJIMKIB 1 3aiiLiB. 3aXBOPIOBAHHS JOMAIIIHIX KPOJIIB Ha Macaaypo3 Mae CYyTTEBUI eKOHOMIYHMIT BIUIMB Ha Taiys3b,
3a iHBa3yBaHHs KpOJIiB P. ambiguus TBAPUHHU BiCTAIOTH Y POCTi Ta PO3BHUTKY, 3MEHIIYETHCSI KOMEpLiiiHa [IIHHICTh
KpOJII40ro M’sica Ta OTPUMyBaHa MLIKIPSHA CHPOBMHA, HMOJEKYAM XBOpHil MonomHsak ruue. Lle nocmijukeHHS
CIPSIMOBAaHE HA BUBYEHHS TIOLIMPEHHS IITYHKOBO-KHIIKOBUX [1APA3UTIB Y JOMAIIHIX KPOJIMKIB, SIKHX PO3BOMATH y
npoBbIHIBIA Kepbena, Ipak. [IpoBeneHnii anani3 3paskiB BiJ KpoliB y Billi BiJ 1-ro 10 2-X poKiB, 10 37ilicHIOBaBCS
B yMmoBax Jabopatopil mapasuronorii BerepunapHoro konemky yHiBepcutery KepOema, 3acBiguuB 3HauHe
TONIMPEHHS [acalypo3y Cepei JOCITiKyBAaHOTO TIOTONIB’Sl KpoiiB. BcTaHOBIEHO, IO EKCTEHCHBHICTh
nacamypos3Hoi iHBa3ii B yMOBaxX KpOIiBHHYMX rocrofapcTB mposinnii Kepbema ctanosuna 33,33 %. Busnaueno,
0 BiK i CTaTh HE € CTATUCTUYHO 3HAYyMIMMH npH 3HaueHHsX P >0,05. Omxe, MpoBeAEHUM OCIIIKECHHAM
BHM3HAYCHO HASBHICTH Y JOMAIHIX KponukiB (Oryctolagus cuniculus) nemaronu Passalurus ambiguus. Tlpu upmy
BCTAHOBJIEHO, IO XBOP00a PEECTPYETHCS y TBAPUH SIK PI3HOrO BiKy, Tak W crati. [IpoBeneHuid aHanmiz Mae sk
TEOPETHYHY, TaK i MPaKTUYHY I[IHHICTh, aJKE BU3HAYECHHS BIKOBOI Ta C€30HHOI AMHAMIK 3a Iacalypo3Hoi iHBas3ii
Y KPOJIUKIB JI03BOJIMTH KOHTPOJIIOBATH PiBEHb iHBA3ii.

Kuarouosi ciioBa: Passalurus ambiguous, xpoii, Ipak

Bi6aiorpadiunuii onuc aas uumryBanus: Arani @., [ocasad M., Anxecnasi A. ILl. M., Amwimpi A. Tomupenus Passalurus ambiguus cepen
nomamHix kpomi (Oryctolagus cuniculus) y nposinmii Kep6ena, Ipak. Scientific Progress & Innovations. 2024. Ne 27 (3). C. 75-79.
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Introduction

Domestic rabbit (Oryctolagus cuniculus var.
domesticus) produced from wild industry, it was
domesticated in past and cultivated to production meat
and fur [10]. Domestic rabbits are reared commercially
for their meat while intestinal infections can disturb their
production [21]. Wild rabbits and hares are representing a
natural hosts or carriers of many parasitic nematodes and
bacterial zoonotic infections [4]. One of the most common
nematodes is Passalurus ambiguus, a pinworm parasite,
infects both wild and domestic rabbits, hares, and rodents
globally [1, 26]. It characterized by cosmopolitan, focused
in the extensions and large intestine. The disease called
(Passaluariasis or Passalurosis) is still a significant effect
in modern rabbit breeding, due to the infection is highly
contagious and spreading causing abnormal economic
losses [12, 13, 26].

The dissemination of nematodes is due to the
specificity of the life cycle of parasites, and this feature
in the lifestyle nematode was accompanied by the
many of biological adaptations that expedite the
nematodes existence, evolution and proliferation in
different environments [26].

Passalurus ambiguus and Eimeria spp. are the
more commonly confirmed gastrointestinal parasites.
P. ambiguus is regarded non-pathogenic for adult rabbits,
while more pathogenic in youngsters can cause a heavy
infection leading to the enteritis [19]. Other clinical signs
in rabbit farm in Greece were reported: itching around the
anus, digestion disorders, loss of weight, diarrhea, weight
loss, depression, ruffled furs, in appetence, dehydration,
and in severe cases, death, while, infected rabbits were
recorded to be moderately to heavily infestation with
P. ambiguus [22].

A significant spread of passaluriasis is assisted by
the progressing coprophagy, which is a frequent
physiological procedure in rabbits. Particularly, female
nematodes can lay eggs around the anus on the skin [12].
Coprological method or other diagnostic technique should
be used continuously in rabbit farms to discover
gastrointestinal parasitic [22]. Other study in the local
animals market in Al-Diwaniyah province, Iraq, in
wild rabbits Oryctolagus cuniculus was explained the
important role of rabbits in the transfer of ecto-
endoparasites as a reservoir and/or a vector host.
Of 55 samples of wild rabbits, 18 rabbits are infected with
P. ambiguous (32.73 %).

A significant role of rabbits in the dissemination
of parasites and possibility infection of humans and other
animals [16]. In Mosul, Iraq, mixed infection was more
frequent during examination 23/30 (76.6 %) of domestic
rabbits, with prevalence of nematodes was 52.1 % [2].

The purpose of the study
This study aims to examine the frequency of

gastrointestinal parasites in domestic rabbits that are bred
in Karbala province, Iraq.

Materials and methods

The samples have been collected continuously
every week 01.09.2023-30.10.2023. Fourty eight
live rabbits are found in local markets in Karbala
province, Iraq.

During the sampling all animals are examined alone
for ectoparasites or other infections. Feces from 48 rabbits
(ages 1-2) years. The feces are taken out of each animal
directly from the anus. Then, after sampling the materials
are transferred to lab of veterinary parasitology, college of
veterinary medicine, university of Kerbala. The materials
were examined for the presence of nematodes from the
infected animals.

Using a faecal flotation technique [22].

Faecal samples were analyzed by flotation method for
separating and detecting concentrating egg of parasites.
About (3-4 g) of faecal samples were investigate by
flotation method [17]. Using a density hydrometer,
800 ml of distilled water and 210 g of NaCl were
combined to create the flotation solution, which had
a specific gravity of 1.2-1.3. Using a vortex, each
sample was thoroughly homogenized with 15 ml
of the sodium chloride solution in 50 ml preparation
tubes (sealing caps included). A strainer was used
to filter the suspension into a 12 ml centrifuge tube,
which was then filled and centrifuged at 300 g for 8
to 10 minutes. After that, flotation solution was
poured into the tube to create a convex meniscus
at the top. After ten minutes, a coverslip was
gently pressed against the meniscus, removed,
and put on a glass slide for microscopic inspection.
The prevalence of infection was calculated according
to [15].

Statistical analysis: The Chi-square () test was used
between all results. P<0.05 were considered significant
statistically.

Results and discussion

Among 48 domestic rabbits used in this study
16 (33.33 %) as a total prevalence. The infection in male
9 (56.3 %) while in female 7 (43.8 %) were infected
to at least one of the parasitic nematode. There are no
Significant effects were observed between males and
females (P >0.05), (Table 1; Figs. 1).

Table 1
Prevalence and relation with Sex

Infected * sex Crosstabulation

SeX

Parameters total
male female
Non-infected 14 18 32
% 43.8 56.3 100.0
Infected N 9 7 16
Infected
frecte % 563 438 100.0
N 23 25 48
Total
% 47.9 52.1 100.0
1= 0.668 Sig=0.414
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Fig. 1. Relation and distribution of sex with infection

The nematode has been detected males and females.
The morphologic features are detected in both genders.
Females are characterized by larger than males.
Both of them have mouth, esophagus with cylindrical
form and two bulbus and narrow region between
bulbus and Intestine.

Among infected rabbits in Karbala province, Iraq,
were detected by coprological parasitological analysis as
easy, simple, less cost and less of time. There are two
group of ages; first group (lyear) and second group
2 years). The infection rate in one year wasl0 (31.3 %);
while infection rate in (two years) was 6 (37.5 %). There
are no Significant effects were observed between ages
(P>0.05) (Table 2; Figs. 2).

Table 2
Prevalence of infection with Ages

Infected
Parameters - - Total
non-infected infected
N 22 10 32
1 year
A % 68.8 31.3 100.0
£ ! N 10 6 16
ear
g % 62.5 375 100.0
N 32 16 48
Total
% 66.7 333 100.0
¥=0.188 Sig = 0.665

Rabbits are one of the more usually laboratory
animals, employed all around the world in experiments
to assess various biological examinations [20].
Helminthiasis is a parasitic nematode infection that
has resulted in financial loss and involves certain risk
factors [11]. Passalurosis of rabbits is a prevalent disease
among helminthiases of domestic rabbits in all over
the world [26].

In this study, the total prevalence was (33.33 %). This
agreement with other studies are reported (Passalurus
ambiguous 18/55 (32.73 %) of wild rabbits from
both genders with various ages from the local market in
Al-Diwaniyah province, Iraq [16]. Other study refer to the

prevalence was 65/195 (33.2%) in rabbits of the
German Uriah breed from a farm in Faget, Timis county,
Romania, from 288 faecal samples were collected using
the flotation method [23]. While in the Poltava region the
total prevalence of passalurosis was reach to 29.64 %
[14], and disagreement with other studies in Ukraine the
total incidence infestation of rabbits pasalurosis was
(16.87 %) [7]. In Mosul/Iraq [2], who first reported
P. ambiguous, 12/23 (52.1 %), of 30 of domestic rabbits
of both genders at different ages. These differences in
prevalences may be related with other factors as number
of examined animals, location, examination methods,
concurrent infections, genders, ages, geographical area,
strains and type of breeding.

20 Age

M Cne year
Etwo year

Count

Mon-infected

Infected
Infected

Figs. 2. Relation and distribution of age with infection

Although the parasite is localized in the cecum and
colon of rabbits, but is cosmopolitan, unlimited spread
and highly contagious because the biological features of
P. ambiguous, such as the characteristic that the greatest
possible preservation of parasitic nematodes at exogenous
stages of their life cycle [26]. Parasitic diseases are one of
the most factors that result in a decline in the rabbit
breeding industry's profitability. Infestations can result in
financial losses such as decreased fat content and live
weight loss in rabbit carcasses, along with a decline in
skin quality [14]. One among the most diagnostic methods
have been used carpological methods like direct smear
and flotation methods for initial diagnosis and identifying
of characteristic features. Brustenga et al, 2023 [3] were
detected the prevalence of P. ambiguus was 20/215
(9.3 %) in fecal pools collected in (eight) various
breeding facilities were examined by quantitative and
qualitative coprological techniques. In this study we used
coprological methods to detect and identify of the
parasites in both eggs and adults. Fulleborn flotation
technique was used on (100) domestic rabbits raised in
Kirikkale and Ankara regions, Turkey. The prevalence of
the P. ambiguus, was (2 %) [6]. Other study was used
flotation method in detect of nematodes on 15 young rab-
bits and 25 adult rabbits from, Karo Dist rict, Sumatera
Utara, Indonesia. The total prevalence was (13.33 %) [25].
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While in the present study microscopic direct smear was
more useful to detect parasite don't differ from flotation
method. Fifty-one domesticated New Zealand White
rabbits were analyzed by three copromicroscopic
techniques the cellophane tape test 39 (76.5 %),
29 (56.9 %) the McMaster technique, and 42 (82.3 %)
the FLOTAC technique [21].

The adults have rounded or spherical (bulbus) at
the end of esophagus [19] who used microscopical
identification to detect nematodes out of 10 rabbits in
Poltava Oblast (Ukraine) by detect A rounded
projection (bulbus) near the end of the esophagus is a
characteristic shared by mature worms of this species.
Additionally, [12], was identifying morphological species
by detection not only a spherical bulb in the esophagus but
founding of three teeth in the oral capsule. Males have a
characteristic structure of the tail end, papillary
protrusions and highly narrowed portion with a spicule
handle. Females have two different forms short-tailed and
long-tailed. In advance of morphological diagnosis
in Egypt [9], who described morphologically in 90 out
of 200 domestic rabbits. Using light and scanning electron
microscope for adult worms and showed a transverse
cuticular striations, the dorsal and ventral surface have
four papillae and the mouth was surrounded by three teeth
and triangular form.

In this study there is no significant differences
between genders and among different ages. This study
corresponding with studies as [2], who recorded no
significant differences showed between genders and ages
in Mosul, Iraq. Other researcher from Upper Egypt in
domestic rabbits have resulted non-significant (P>0.05) of
age, sex and breed, these differences refer to younger
animals are generally more susceptible to helminthiasis in
comparison with adults. These results in this study may
be showed the fact of prevalence of contamination
with this nematode randomly and may be a risk factor for
rabbits breeding and production in addition to economic
losses.

In Karo Dist rict, Sumatera Utara, Indonesia. Rabbit
feces samples were as 40 rabbits using the flotation
method. The results showed that the young animals more
risk than adult with prevalence (13.33 %) (Tanjung
et al.,2019). Other study by [23], in Faget, Timis county
Romania, revealed that juvenile rabbits are more
susceptible to nematodic infections with P. ambiguus than
adult rabbits. The most affected by gastrointestinal
parasites were the rabbits < 2 months and < 4 months
(P<0.0001), in opposition to the other two age groups,
4-6 months and > 12 months, respectively [18] who
recorded genders have non-significant between males and
females of the wild rabbit (Oryctolagus cuniculus)
in Navarra (northern Spain). In Iran, Non-significant was
recorded for genders in nematode infections in animal
house among them (rabbits) of Shiraz University of
Medical Sciences [24]. Also, in North West of Iran, New
Zealand White rabbits from suburbs of Urmia and Tabriz,
were recorded non-significant impact of infection rate
between male and female rabbits [8]. So that our results
in addition to this study believes that may be rabbits
play important role in the dissemination of parasites and
transfer infection to Human and other animals.

Conclusions

Passalurosis ambiguus infestation is a prevalent
nematode disease in rabbit farms in karbala province, with
a parasitic infection rate of 33.33% among rabbits.
A definitive identification of the pinworm species
infecting domestic rabbits has been diagnosed as
P. ambiguus. The results in the present research refer to
prevalence of (P. ambiguus) in domestic rabbits Karbala
province, Iraq. Gastrointestinal parasites are considering
one of the pathogens that cause significant effects on the
health of rabbits. Initial and routine continuous diagnosis
should be made to control and prevent development
of parasitic infection. Many studies should be make on
this nematode to identify the prevalence of infection in
both domestic and wild rabbits in all of the Iraq.
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V. Zamoshnikov Chronic kidney disease (CKD) is a serious pathology that affects not only the function of the kidneys, but also
— the cardiovascular system in dogs. Many scientists have investigated the relationship between CKD and the
E-mail: : R X . . X .
viazmk@gmail.com development of cardiorenal syndrome (CRS), which occurs due to the interaction between disorders in the kidneys
——— — and the cardiovascular system. In particular, decreased renal function, characterized by increased levels of serum
urea nitrogen (BUN) and creatinine, as well as reduced glomerular filtration rate (GFR), contributes to the
development of CRC. The article presents a comprehensive review of the effect of chronic kidney disease (CKD)
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Alchevskikh Str., 44, on the cardiovascular system in dogs, emphasizing the mechanisms of the development of cardiorenal syndrome
61002, Kharkiv, (CRS). Chronic kidney dysfunction has a significant impact on the cardiovascular system, often accompanied by an
Ukraine increased risk of heart failure. The main indicators of decreased renal function in dogs with CKD are increased levels

of serum urea nitrogen (BUN) and creatinine, as well as a reduced glomerular filtration rate (GFR).
Hyperphosphatemia and impaired calcium metabolism lead to coronary calcification, which further worsens the
condition of the cardiovascular system. Anemia, which often accompanies CKD, increases the risk of heart failure
due to increased hypoxia and metabolic disorders in the heart. An overview of methods of complex treatment of
KRS, including timely diagnosis, electrolyte balance control, management of inflammatory processes and oxidative
stress. Established patterns of occurrence Cardiorenal syndrome depending on the procreation of dogs, their sex and
weight. The key mechanisms of KRS pathogenesis are considered, including inflammatory processes, oxidative
stress and electrolyte imbalance. The contribution of activation of the renin-angiotensin-aldosterone system in
chronic kidney disease to the development of cardiac pathologies is described. The article presents the results of
regression analysis of CRS risk markers in dogs with CKD, which helps to improve the diagnosis and treatment of
this condition. The study examined the relationship between CKD and heart disease in dogs, emphasizing the
importance of anemia and electrolyte imbalance in the development of cardiorenal syndrome. The obtained results
on the mechanisms of cardiorenal syndrome development in dogs with chronic kidney disease can be useful for
further research and effective treatment of this pathological process.

Keywords: chronic kidney disease, cardiovascular system, cardiorenal syndrome, dogs, calcification of coronary
vessels, oxidative stress, inflammatory processes, anemia, electrolyte imbalance.

BrutuB XpoHIYHOI XBOPOOM HUPOK HA CepUEeBO-CYAHMHHY CHCTEMY y Co0aK:
MeXaHi3MHU PO3BUTKY KapAiOpeHAJIbHOr0 CUHAPOMY

B. O. 3amornikoB

Xponiuna xBopo6a Hupok (XXH) € cepiio3HOI0 MaToIOri€I0, IO BILIMBAE HE TUIHKU HA (YHKII0 HUPOK, ane i

epKaBHHUI .o . .
é[iOI?ICXHOHOI‘i‘{HI/Iﬁ Ha CepLIEBO-CYMHHY CHCTEMY y cO0aK, TOMY 3iHCHEHHs MOITHMOICHOro aHai3y JITepaTypHHX DKEPEN 3 METOI0
yHiBepCHTeT, M. XapKis, BCTAHOBJICHHS BIUTUBY XPOHIYHOI XBOPOOU HUPOK Ha CEPIIEBO-CYIUHHY CHCTEMY Y COOAK Ta BUBYCHHS MEXaHI3MIB
Vipaina PO3BUTKY Kap10pEHAJILHOTO CHHAPOMY JUISl TTOJIITIIEHHS JIarHOCTHKH 1 JIIKYBaHHS LIbOI'O CTaHY € aKTyaJbHUM IIH-

TaHHAM. baraTo BYEHMX OOCIHIIKYyBaJIM B3a€MO3B’s130K MiK XXH Ta pO3BUTKOM KapJiOpeHaIbHOTO CHHIPOMY
(KPC), sikuii BUHHKA€E 4epe3 B3a€MOIiI0 MK HOPYIICHHSIMH B HUpKax 1 cepLeBO-CyAuHHIH cuctemi. 3okpema,
3HIDKEHHS (DYHKIIT HUPOK, IO XapaKTepH3yBal i BHIICHUMH PiBHAMH CHPOBATKOBOTO a30Ty ceuoBHHH (BUN) i
KpeaTHHiHy, a TaKOX 3HWKEHOI MIBUAKICTIO KiyOoukoBoi ¢inprpanii (LKD), cipuse possutky KPC. V crarti
MPEACTABIICHO BCEOIYHUIT OIS BIUIMBY XPOHIYHOI XBopoOu HUpoK (XXH) Ha cepreBo-cyJUHHY CUCTEMY Y CODaK,
I IKPECITIOI0OYN MEXaHI3MH PO3BUTKY KapaiopeHansHOro cunapomy (KPC). Xporiuna nuchyHKIisS HEPOK Mae
3HAYHMI BIUIMB HA CEPLEBO-CYAMHHY CHCTEMY, YacTO CYHNPOBOKYIOUHCH IiJBUICHUM PHU3UKOM CEpLEBOL
HemoctatHOCTI. OCHOBHMMHM IOKa3HWKAaMM 3HIDKEHHA OyHKLIT HUpok y cobak 3 XXH e mingBumeHni piBHi
cupoBaTKoBoro a3ory cedoBuHu (BUN) Ta kpeaTHHiHy, a TaKOXX 3HM)KEHA HMIBUAKICTH KJIyOOUKOBOI (ibTpanii
(ILIK®). I'inepdocdaremist i mopymeHHs: MeTab0i3My Kbl MPU3BOIAT 10 KaJbLIUHO3Y KOPOHAPHUX CYIHH,
0 Z0JAaTKOBO TIOTipIIye CTAH CEPIEBO-CyAMHHOI cHCTeMH. AHeMis, sika 4acto cynpoBomkye XXH, 30imbmrye
PH3HK PO3BUTKY CEPIIEBOT HEIOCTATHOCTI Ye€Pe3 MOCHIICHHSI TIOKCIT Ta MeTabOoNiYHUX NOPYLIEHB B ceplli. 3po0iaeHo
oI/l METOJIiB KoMIuIeKcHoro JikyBaHHs KPC, mo Bkitouae cBo€dacHy J1iarHOCTUKY, KOHTPOJIb €IE€KTPOIIITHOTO
GanaHcy, yImpaBiliHHS 3amajJbHAMH IPOIECAMHM Ta OKCHIATHBHHM CTPEecOM. BCTaHOBIEHO 3aKOHOMipHOCTI
BUHUKHEHHS Kap/iOpeHaIHOTO CHHAPOMY 3aJIeKHO Bij Tpapoju cobak, ix crati Ta Bard. Po3riasHyTO KiTFOUOBi
Mexani3mu narorenesy KPC, Bkirowaroun 3amnaibHi MpOLEecH, OKCHAATUBHUI CTPEC Ta eMEKTPONITHHI AucOananc.
OmnmncaHo BKJAJ aKTHBaLil peHiH-aHTiOTEH3WH-aJIbJOCTCPOHOBOI CHCTEMH IIPH XPOHIYHIH XBOpOOI HHPOK Y
PO3BHUTOK CEPLEBUX MATOJOTIH. Y CTaTTi MPECTAaBICHO PE3yNIbTaTH Perpeciitnoro aHamizy mMapkepis pusuky KPC
y cobax 3 XXH, mo xonomarae MONINIIATH AIarHOCTUKY 1 JIKYBaHHS LbOTO CTaHYy. Y IOCIIJUKEHHI PO3IISHYTO
B3aeMO03B’5130K Mixk XXH 1 3aXBOPIOBaHHAMH CepILst Y COOAK, i JKPECITIOI0YH BAXKIIHBICTh aHEMIl Ta eJEKTPOIIITHOTO
nucbaliaHcy y pPO3BHUTKY KapAiOpeHAIbHOTO cuHApoMy. OTpuUMaHi pe3ysibTaTd LIOAO0 MEXaHI3MiB PO3BHTKY
Kap/iopeHaIbHOTO CHHAPOMY y C00aK 3 XpOHIYHOIO XBOPOOOKO HUPOK MOXKYTh OyTH KOPHCHUMH [UIsS HOJANIBIINX
JIOCITI/PKEHB Ta e()eKTUBHOTO JIIKYBaHHSI JJAHOTO MAaTOJIOTIYHOTO MPOIIECY.

Kaio4oBi c10Ba: XpoHiUHa XBOpoOa HHPOK, CEPIEBO-CYANHHA CHCTeMa, KapAiopeHaIbHUI CHHIPOM, co0aKy,
KaJIbLIMHO3 KOPOHAPHHX CY/IMH, OKCHIATUBHHI CTPEC, 3aIalbHi POLIECH, aHEMisl, eIIEKTPONITHHII AucOataHC.

Biéaiorpadgiunnii onuc nst nuTyBaHHs: 3amownixos B. O. BB XpoHiIYHOI XBOPOOH HHPOK HA CEPLIEBO-CYANHHY CHCTEMY Y COOAK: MEXaHi3MH
PO3BHUTKY KapJiopeHanbHOro cuaapoMy. Scientific Progress & Innovations. 2024. Ne 27 (3). C. 80-88.

Scientific Progress & Innovations e 27 (3)
80


https://journals.pdaa.edu.ua/visnyk
mailto:vlazmk@gmail.com
mailto:vlazmk@gmail.com

XponiyHa xBopoba Hupok (XXH) € cepiiozHum i
MOUIMPEHNM 3aXBOPIOBaHHAM Y CO0aK, sKe 3Ha4YHO
BIUIMBa€ Ha iX 310pOB’S Ta SKICTb XHUTTA. Bimomo,
mo XXH TicHO 1oB’s13aHa 3 cepLEeBO-CyIMHHUMH 3aXBO-
PIOBaHHSIMH, CHIPUYMHSIOYH PO3BUTOK KapAiOpEHAIBEHOTO
cuaapomy (KPC), sxuii XapakTepu3yeThCs B3a€EMO-
3B’S3aHUMH TATOJIOTIYHMMH 3MiHAMH Y CepLeBiii Ta
HUPKOBiHf cucremax. OgHAK, MEXaHI3MH, IO JIE)KAaTh B
ocHOBi po3utky KPC y cobak, moci 3aiuImiaroThCs
HEIOCTaTHHO BUBYCHUMHU. PO3yMIiHHS ITMX MEXaHI3MIB €
KPUTHYHO BaXJIHMBUM IS  PO3POOKH  EPEKTUBHHUX
cTpareriii jikyBaHHs Ta npodinaktuku sk XXH, tax i
CYIYTHIX CEpLEBO-CYIUHHUX YCKIJIAJIHEHb.

CyyacHi JOCHi/UKEHHs cCBiguaTb Ipo Te, IO
MIaTOJIOT1YHI 3MIHU B OJJHOMY OpraHi MOXYTb BHKJIMKATH
BUBUIPHEHHS KackajJly MeIiaTtopiB, sKi CIPHSIOTH
BTOpHHHIN quchyHKUil a0o TpaBMmi iHIoro oprany. Lle
MiAKPECTIOE  HEOOXIMHICTP BUBYCHHS MDKOPTaHHHX
B3aemoniit mpu XXH ta KPC y cobak. [logaTtkoBo, icHye
morpeba y TIMOMIOMY pO3YMIiHHI pOJli TEHETHYHHX,
¢iz3ioNOTIYHAX Ta 30BHIMIHIX (DAKTOPIB PH3UKY, SKi
CHPUSIOTH PO3BUTKY IIMX CTAHIB.

s crarTst crnpsiMoBaHa Ha JAeTajbHE BHUBYCHHS
BIUIMBY XPOHIYHOI XBOPOOM HUPOK HA CEPLIEBO-CYIUHHY
cucreMy y cobak, BH3HAUCHHS MEXaHI3MIB PO3BHTKY
KapiOpeHAIbHOTO CHHAPOMY, a TAaKOXX Ha BHSBJICHHS
KJIFOUYOBHX MapKepiB PU3HKY, 10 JO3BOJIHUTH MOKPAILIUTH

JIaTHOCTUKY, JIKyBaHHS Ta NPOPITAKTHKY I[HOTO
CKJIaIHOTO 1 6araTro)akTOpHOTO 3aXBOPIOBAHHSI.

Y crarri  [x. IImmOMIiHCBKOrO Ta  KoOJer
PO3TIISIAETHCSL  POJIb  aJUIOHEKTHHY B  KOHTEKCTI

XpoHIUHOI XBopoOM HHPOK (XXH). AAWNOHEKTHH,
TOPMOH, IO BUPOOJISIETHCS XKMPOBOIO TKAHWHOIO, MA€
NpoTH3amnajibHi 1  aHTHATepOr€HHI  BJIACTUBOCTI.
JIOCHITHUKN TiAKPECIIOITh, MO PiBHI aIUNOHEKTHHY
9acTo 3MIHIOIOTBCS Yy MaIieHTiB i3 XXH, mo Moxe Matu
3HAQUHUH BIUIMB Ha IPOTPECYBAaHHA 3aXBOPIOBAHHA Ta
TIOB’s13aHi CepIIeBO-CYANHHI pyu3uKu [1].

Y crarti K. AmManHa 0OroBOpIOETBCS TpobIEMa
CyIuHHOI KanbnuQikaii mpu XpoHigHil XBopoOi HUPOK,
po3niisiroun i Ha JABa THUIM: Kanblmikaiis memia Ta
IHTUMH. ABTOpPHM HaroJlIOUIyloTh, IO Il JBa IPOLECH
MaroTh Ppi3Hi MaTo(i3ioNoriyHi MeXaHi3MH 1 KIIHIYHI
Hachinku.  Kanmpnudikamis  mexia  moB’s3aHa 3
apTepiajibHOI0 JKOPCTKICTIO 1 MiIBUIIEHHM PH3UKOM
CepLEBO-CYIUHHUAX TOJIM, TOmi SK KalbIUQiKamisa
IHTIMH dYacTillle AacOIUIOETBCA 3  aTepPOCKICPO30M.
CrarTa Hamae rIruOOKHI aHai3 BIIMIHHOCTEH MIXK IIMMA
mpolecaMu Ta iX BIUIMBY Ha mnporpecyBanHs XXH [2].
V nocmimkennsx JlekaBansimkut, J. I'. "Helin ta konern
BUBYAJIN MTOLIUPEHICTh, (PAKTOPH PH3HKY Ta BIDKUBAHICTD
co0ak 3 XpOHIYHOI XBOpOOOI0 HUPOK y BenukoOpuraHii.
BukopuctoByroun Benmki 0a3M  JaHUX, aBTOPHU
BH3HAYAIOTh KIIOYOBI jAeMorpadiuHi Ta KIiHIYHI
(akTopH, SKi BILTUBAIOTH HA PO3BUTOK 1 MIPOTPECYBaHHA
XXH y cobak. JlocmimpkeHHS TakoXX aHalli3ye BIUIUB
MOPOJIH, BiKYy, CTaTi Ta iHINX (HaKTOPiB Ha BIKMBAHICTH,
IO J03BOJISIE BETEpHHApaM Kpalle pPO3YMITH PHU3UKH
Ta TOKpaiyBaTd Npo¢inakTuky Ta JikyBaHHS XXH
y cobak [3, 4]. Crarrs K. E. Topma Ta xoner mocmimkye
EHEepreTH4Hy JAWHAMIKy TIpM XpOHIYHIH  cepuesiit
HenoctatHocTi  (XCH), XpoHiuHIiH XBOpoOi HHUpPOK
i kapmiopenanmbHoMy cuHApoMi (KPC). ABrtopum

MIPOTIOHYIOTH HOBY NMPUYMHHY Mapajurmy, M0 MOSCHIOE
B3a€MO3B’SI30K MDK IOPYUIEHHSMH EHEPreTHYHOTO
0OMiHY 1 NMpOrpecyBaHHSAM IHX 3aXBOpIOBaHb. CTaTTs
aHajizye MeTaboJiuHI 3MIHM Ha KIITMHHOMY piBHI Ta
iX BIUIMB Ha (YHKIIIO OpraHiB, MiAKPECIIOIOYN
BYIUBICTh META0OMIYHUX MiaxoniB y iikyBaHHI XCH,
XXH T1a KPC [5].

IOur X.-b., Kan M.-X., Tlapk X.-M. mociimxyBanu
JIMOKaTiH, acorifioBaHUit 3 HEHTpodiTpHOIO
xkenmatrHazol0 (NGAL), sk moteHMiiHAN Oiomapkep Iuis
IiarHOCTHKH KapaiopeHamsHoro cuHapomy (KPC) y
cobak. NGAL BusBIS€THCS B MiJBUIICHUX KOHIICHTPA-
LisIX y cedi Ta KpOBI Yy BUIAJKax TOCTPOI HHUPKOBOI
TPaBMH, 110 POOHUTH HOTO MEPCIEKTUBHUM JUIS PAHHBOTO
BusiBiieHHss KPC. [locmipkeHHsT MOKas3auo, IO pPiBHI
NGAL 3nauno migsumieHi y codak 3 KPC, nopiBHsiHO 31
3I0POBUMHU  TBapuMHAMH, 10 MHIATBEPIXKYyE  HOro
MOTEHIIHY IarHOCTUYHY LiHHICTH [6].

VY mocmimkeHHI [7] aBTOpH aHANI3YIOTh €XOKapmio-
rpa¢idHi TOKa3HUKH Ta OiOMapKepu ypaXeHHsS HHPOK Y
cobak 3 XpOHIYHOIO XxBopoOoro Hupok (XXH).
BukopucroByroun MeTOoaN yIBTPa3BYKOBOTO
JOCTI[UKCHHS Cepls Ta BH3HAUCHHS pIBHIB pI3HUX
6iomMapkepiB, aBTOPH BUSABHUIIN KOPEJLAMII0 MIXK CTyTIEHEM
HUPKOBOi HEJIOCTATHOCTI Ta CepIEeBOI0 (DyHKITIEO.
Pesynbrati [OCHIIKEHHS MiAKPECITIOIOTh BAXKIHUBICTh
KOMITIEKCHOTO MiIXOAY /0 IiarHOCTUKH Ta MOHITOPHHTY
XXH, BKIIOUalOYHM peTyJsipHE OOCTE)KEHHS CepIEeBO-
CYAMHHOI CHCTEMH.

VY crarti CraiikoBoi Ta ATaHAcOBOi OOTOBOPIOETHCS
B3a€MO3B’SI30K MDK KapJIiOpEHAILHHM CHHAPOMOM,
XpOHIYHOIO XBOpoOoro HHupok (XXH) Ta KicTKOBO-
MiHEpaJlbHUMH poO3JalaMi. ABTOpW 3a3HAyaroTh, IO
XXH cynpoBomKyeThCs TOPYIIEHHSIM O0MiHY KaJbLiIO 1
¢docdopy, mo MoxKe TPU3BOIUTH IO CYIHMHHOI KaIbIU-
¢ikamii Ta TOTiIpUIEHHS CEepUeBO-CyIUHHOT (QyHKII.
JocmimKkeHHsT TiAKPECtoe HeOOXiAHICTh KOMILIEKCHOTO
MiaXomy o JiKyBaHHA HamieHTIB 3 XXH, Briodaroun
KOPEKIiI0  KiCTKOBO-MiHEpalbHUX  IOPYIICHb IS
3HIDKEHHS  PH3MKY  PO3BHTKY  KapIiOpEHAJIFHOTO
cunapomy [8].

Y crarri BacunpueHka Ta KoOJEr JOCIHIIKYETHCS
OKHCJIIOBAIBHUH CTaTyC y MaI€HTIB 3 XPOHIYHOIO
xBOp0o00r0 HUPOK (XXH). ABTOpH BUSBHIIH, IO MAI[IEHTH
3 XXH MaioTh MifIBHIIEHHH DPIBEHb OKUCIIIOBAIBLHOTO

CTpecy, SKHH CHOpPHUSE TPOrPECYBaHHIO  HHUPKOBOL
HEOCTATHOCTI  Ta  PO3BUTKY  CEPIEBO-CYAMHHHX
yCKJIamHEeHb. JIOCHIIKCHHS TMiAKPECIIOE BaXKIHUBICTh

AHTHOKCHJIAHTHOI Tepamii K MOTEHINIHOTO IiIX0my
JI0 3HIDKEHHSI OKHCIIIOBAIBLHOTO CTPECY Ta MOKPAIeHHS
nporHo3y y xsopux 3 XXH [9].

VY crarri Lypys ta Epiryui posrisimaetbes Kap/io-
peranpHuil cuaapoM (KPC) y marieHTiB 3 XpOHIYHOIO
xBopoboto HHpok (XXH). ABTopu aHami3yloTh MaTO-
¢dizioymoriyni  MexaHi3MH, WO JieKaTh B  OCHOBI
B3a€EMO3B’S3Ky  MiX  CEpIEBOI0O Ta  HHUPKOBOIO
HenmocTaTHICTIO. JIOCHIIKCHHS aKIEeHTye yBary Ha
Ba)XXJIMBOCTI PaHHbOI JIarHOCTUKM Ta KOMIUIEKCHOTO
mikyBanHs KPC 1 momepepkeHHS MOAAIBLIOTO
noripmeHHss  QyHknii 00ox oprauiB. CraTTs TaKoxX
oOroBoproe cywacHi miaxomu go Tepamii  KPC,
BKJIIOYAIOUM MEJMKaMEHTO3HE JIIKYBAaHHS Ta yIPaBIiHHI
(haxropamu puzuky [10]. M. Kim nocnigue MexaHi3Mu Ta
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KIIHIYHI ~ TIPOSIBM  KapAiOpEHaJbHOTO  CHHIPOMY,
aKICHTYIOYM Ha B3a€EMO3B’S3KYy MDK CEpLEBOI0 Ta
HUpKOBOIO HenocratHicTio [11]. Kymap Ta xKoieru
NpoaHalli3yBajy MaToQi3ionoriyHi MexaHi3MH Ta Tepa-
MEBTHYHI MIAXOMW 1O JIKYBaHHS KapiOpeHAIHHOTO
CHHAPOMY, 30KpeMa poJib OiomMapkepiB y miarsocTwari [12].
Topm Ta KOJerm 3ampoNOHYBalIW HOBY KOHIICHIIO
CGHepreTHYHOI JWHAMIKM TIpW XPOHIYHIA cepueBiit
HEOCTaTHOCTI Ta KapAiOpEeHAIFHOMY CHHAPOMI, IO
MOJKe 3MIHHTH Tiaxomu 1o JikyBaHHA [13]. Bombme Ta
Tecra [14] posrisHynn maTodi3ionoriyHi MexaHi3MH Ta
MPOTHOCTUYHY 3HAYYIIICTh HUPKOBOI HEAOCTATHOCTI y
MAII€HTIB 13 CEPIICBUMHU 3aXBOPIOBAHHIMH. 3aHHA] Ta
Poccinbosie  [15] mepeouiHwian — KapAiopeHaJIbHUI
CHUHIpPOM, OOrOBOPUBINM HOBI HAYKOBI BIJKPHUTTS
Ta TepaneBTMuHi migxomu. Kazopi Ta Ponko [16]
MiZICYMYBaIH JOCSATHEHHs B KapAiOpeHAIbHIN MEAUIINHI
3a OCTaHHIHW PiK, BUMUIAIOYA KIIOYOBI JOCIHiIKEHHS Ta
TepaneBTHYHI HOBOBBEAEHHS. 3yHyHI Baxen Ta
cmiBaBTopu [17] Hagamu iCTOPUYHUI OTJSII KapIio-
PEHAIFHOTO CHHAPOMY, BUCBITIIIOIOYH HOT'O €BOJIIOLIIO Ta
cydacHi mimxomm g0 JikyBaHHA. CrosHOBa [18]
MpeAcTaBuIa KOMIUIEKCHUHM MiAXil 10 JIarHOCTHKH Ta
JIKyBaHHS XpPOHIYHOTO KOPOHAPHOTO CHHIPOMY, 30KpeMa
HOTO B3a€EMO3B’S30K 13 KapJliOpeHAJIbHUM CHHIPOMOM.

Beepakkomun  [19]  BHCBITIMB  KIIIOYOBI  acleKTH
KapIiopeHAIbHOTO CHUHIPOMY, aKICHTYIOUH Ha
I1arHOCTHYHHUX Ta TepaneBTUUHUX MIXonax.

[lenankeBry Ta Koyern [20] OLIHWIM MIarHOCTUYHY
LIHHICT 1HIEKCY PE3UCTCHTHOCTI HUPOK SK Mapkepa
PO3BUTKY KapIiOpeHaJIbHOTO CHHAPOMY Yy cobak 3
MITpajbHOIO HenocTatHicTiO. Cabbax Ta iHmi [21]
IOCII NN eeKTH iHri0yBaHHS aHTIOTEH3UH-
HENPUJII3HHY Y c00aK 3 eKCIIepUMEHTAIBbHO BUKIMKAHUM
KapIiopeHAIbHUM CHHIPOMOM, ITI0 MOXE MAaTH KIIiHIYHE
3HaueHHs. [Ipactapo Ta konern [22] BHBYMIM TIaTO-
¢izioNorito  KapAiOpEeHAIEHOTO CHHAPOMY, ITiIKPECIIIO-
09N BaXKIUBICTh TPABWIIBHOTO MiarHOCTYBaHHS IS
epextuBHOI Tepamii. ['yHaBapnenma Tta Jlammam [23]
PO3TISIHYIM ~ aBTOHOMHI ~ MeXaHi3MH  maTodizionorii
KapiopeHaIbHOro CHUHJIPOMY npu cepueBii
HepoctaTtHOCTI. Yayaxapi Ta iHiii [24] miaKpecawiu poib
CeUoBOT KHUCIIOTM B IIaTOreHe3l KapJiopeHabHOTO
METaboJIIYHOTO  CHHIPOMY,  TIPONOHYKOYM  HOBI
TepaneBTUYHI miaxoan. Xayc Ta koseru [25] 3anpornony-
BaJM TEpaleBTUYHI CTpaTerii A JIKyBaHHS CepLeBOl
HEJOCTaTHOCTI TpH  KapOiOpEHATbHUX CHHIpOMAX,
30KpeMa BHKOPHCTAaHHA CYYacCHHX MEIHKAMCHTIB Ta
METOIiB. AYEpHO Ta KOJIeTH [26] po3poOIIi KOHCEHCYCHI
peKOMEeHAAIIT 010 iMeHTH(IKAII1, OIIIHKH Ta JIKyBaHHS
CHUCTEMHOI TimepTeHsii y co0ak i KOTIB, CIPHAIOYH
CTaHgapTHU3aIlil MiAXOMIB Y BETCPUHAPHIA MEIHIIMHI.
Xapanmambyc Ta cmiBaBropu [27] mpeacTaBHIIH
KOHCEHCYCHI pPEKOMEHaIlll I[0J0 YIpaBIiHHS eIli-
JICITUYHUM CTAaTyCOM Ta KJIACTEPHUMH CYIOMaMH y
co0ak i KOTiB, CIPSMOBAaHI Ha TOJMIMIIEHHS KIIHIYHUX

pe3ynbTariB. Mapke Ta iHmi [28] 3ampomoHyBain
KOHCEHCYCHI pexomeHganii 3 panioHaIbsHOTO
BUKOPHCTaHHS  LUTYHKOBO-KHIIKOBMX  IIPOTEKTOPIB

y cobak i KOTiB, CHIpSIMOBaHi Ha MiIBUIICHHS €(ECKTHB-
HocTi Ta Oe3meku yikyBaHHs. O’Himm ta xomerm [29]
JNOCHITWIA YacTOTy Ta (AKTOPU PH3UKY PO3BHUTKY
MapoJIOHTaIHbHOI XBOpOOHM y KOTiB y Benukiit bpuranii,

HaJao4yu IiHHY iHQopMamifo ai1s Hpo(diITaKTHKH Ta
nikyBaHHs1. Enp-Caka ta cniBaBropu [30] BUBUMIM BIUTUB
CIIEKCHHY Ha HUPKOBY TUC(YHKIIIO Y eKCIIEPUMEHTAIBHO
BUKJIMKAHUX  OXHPIHHSAM  IIypiB, BKa3zylo4yd Ha
MOTEHINHI MEXaHI3MH ITOM SKIICHHS Yepe3 PelenTop
rana”iny-2.

JJis mocTiKeHHS BIUIMBY XPOHIYHOT XBOPOOH HEPOK
(XXH) =©Ha cepreBo-cyAWHHY CHCTEMY Yy co0ak Ta
MEXaHI3MIiB PO3BHUTKY KapAiOpEHAIFHOTO CHHAPOMY
(KPC) Oyno mpoBemeHO OIS JITEpaTypHHUX IDKEpel
IIOJI0 OCTAaHHIX JOCATHEHb Yy Taly3i BETEpHHAPHOL
MEIUIMHA.  MeTojnKa  JIOCHIJDKEHHS — BKJIIOYaja
¢dopmynmoBaHHS  MPOOJNEMH, BH3HAYEHHS OCHOBHHX
MexaHi3MiB, uepe3 ski XXH BrumBae Ha cepueBo-
CYAMHHY CHUCTEMY Yy CO0aK Ta CIIPHsE PO3BUTKY Kapaio-
PCHATIBHOTO CHHAPOMY. AHaJi3 HAayKOBHX ITyOiKalliid,
KIIHIYHUX JOCHI/DKEHh Ta OMIAIIB, IO CTOCYIOTHCS
BIumBY XXH Ha cepueBo-CyIWHHY CHCTEMY y COOak,
ocoOymBa yBara HpUAUIANACSA CTAaTTSAM, IO ONHCYIOThH
MATOTCHETHYHI  MEXaHi3MH, BKIIOYAalOUHd  aHEMIlo,
CNEKTPONITHUN mucOaliaHC, 3amanbHI TPOLECH Ta
OKCHIATHBHUIL CTpec.

AHamiz Ta IHTEpHpeTaliloJaHuX TPOBOAWIH 32
JIOTIOMOTOIO JIIHTBOCEMaHTUYHOTO aHAaJi3y TEKCTIB JJIs
iZeHTU(IKAI] KJIFOYOBHUX TEPMIHIB, MOHSTH, 3B S3KIB Ta
TeMaTUUYHMX obOiyactel, moB’s3aHux 3 XXH ta KPC.
BusBneni TepMiHM Ta TOHATTS OyiM 3rpymnoBaHi y
BIJIMOBIAHI TEMaTHU4YHI KJIacTepH, IO BigoOpakaroTh
kiro4oBi acriektd nartoreHesy KPC y cobak 3 XXH,
a TakKoX BCTaHOBJCHO B33a€EMO3B’S3KM Ta TEMaTHYHI
TEHJCHLII MDK IHMMH KiacTepaMu. byio mpoBeneHo
CTaTHCTHYHUN aHaJi3 AJIsl BUSHAYCHHS MapKepiB PU3HKY
KPC y cobak 3 XXH. /Iy 1pOro BUKOPUCTAHO METOIU
ONMCOBOi CTAaTUCTUKW JUIsi TOPIBHAHHS TpyHn Ta
KOPEJALiIHHOTO aHANi3y JUId BU3HAYCHHS B3a€MO3B’SI3KiB
MDK TTOKa3HUKaMH.

CratucTuuHUA  aHami3
HACTYITHHUX MTOKa3HUKIB:

BKJIIOYaB  OOYHCIICHHS

Odds Ratio (cmiBBiTHOIICHHS IIAHCIB) BU3HAYAH K
CHIBBIJHOIICHHSI IIAHCIB HACTAHHS MOMAIl B OJHIN rpyrmi
JIO INaHCIB HacTaHHs wiei X moxil B iHMWIK rpymi.
Dopmyina s obuncnenns OR:

a/b ad
OR =) =24 M

(c/d) b-c
Ie: a — KUIBKICTh BHIIAOKIB HACTaHHA MO4ii B
eKCIIepUMEHTANIBHIA Tpymi; b — KUIBKICTh BHINA/KIB
HEHAaCTaHHA MOl B  EKCIepUMEHTAIbHIH  IpyIi;

C — KUIBKICTh BUNAJKIB HACTAHHS MOil B KOHTPOJBHIN
rpymi; d — KUTBKICTh BHIIQAKIB HEHACTaHHA MOl B
KOHTPOJBHIN TPYIIi.

Hosipuuii inmepean (CI) ons OR
JoBipuwnii inTepsain jurst OR 3a3Bu4ail po3paxoByBaiu

32 JIONOMOTOI0  JiorapudMidHOi  TpaHchopmariii.
®opmyna ms 95% moBipuoro iHTepBaIy:
1 1 1 1
In(OR) + Z - ’Z+Z+;+E 2)

ne Z — 3HAuYeHHS CTAaHAAPTHOIO HOPMAIIbHOTO
posnoxiny (Hanpukiang, 1t 95 % CIL Z = 1,96).
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[loriM 3HayeHHS MAOBIPYOrO IHTEpPBAlly IEPETBO-
pIOBaJIM Ha3a]l yepe3 eKCIOHEeHILIHHY QyHKIiIo:

Cliower = exp(ln(OR) -Z- SE) 3)
Clypper = exp(IN(OR) + Z - SE) (4)

ne SE — cranmaptHa nmoxuoOka (standard error).

3uauenna P-Value

P-Value BusHawamu sk  HMOBIPHICTH OTpUMaHHS
pe3ynbTary, SKMH € TakuM e abo Ouiblr excTpe-
MaJIbHUM, HIX CIIOCTEpIrayd, SKIIO HYJIbOBAa TiMOTe3a
Oyna Ou ictunHOMW0. [ns obumcnenns P-Value mms OR
BUKOPHCTOBYBAJIHM CTATUCTHYHUH Y>-TECT.

Kapmiopenamsumit cuanpom (KPC) € ckmamgaum i
OaraTo(aKTOPHUM TPOLIECOM, IO BHUHHKAE BHACHIIOK
B3aEMOJii MK CEpIEBO-CYAMHHOIO Ta HHUPKOBOIO
cucreMamu. KapaiopeHanbHHI CHHAPOM € CKIQIHUM
maTo(i3ioNOTIYHEM TIPOIIECOM, TIPH SKOMY CeplieBa
HEIOCTATHICTh IHII[IIOE PO3BUTOK XPOHIYHOI XBOPOOHU
Hupok [1]. Le 00TsKye OCHOBHY KapiajabHy MaTOJIOTIIO,
MIBUILYIOYN PU3MK YCKIaaHeHb i cMepti. CuHApoM
MOXE BKIIIOYAaTH SK TOCTpi, Tak 1 XpoHi4HI (opmu
narosorii [11]. TocTpuii kapaiopeHaNbHUH CHHIPOM
[ Ty BHWHUKae, KOJM TOCTpa ceplieBa HEIOCTATHICTb
IIPOBOKY€E TOCTPY HHUPKOBY HenocTaTHICTh. [Ipmumnamu
IIbOTO YCKJIQJAHEHHS € TEeMOJWHAMIiYHI Ta TyMOpaJbHi
¢dakTopu,  IMYHOJIOTIYHa  pEaKTHBHICTh,  HEHpO-
ryMOpaJbHa aKTHBalis, CK30TeHHI (aKTOpH, a TaKOXK
BHUKOPHUCTAHHS IEBHUX JIIKAPCHKUX 3ac00iB [12]. XpoHid-
HUll KapaiopeHanbHHE cuHApoM Il Tumy Xapaxtepusy-
€TBCS THM, III0 XPOHIYHA CepIIeBa HEJOCTATHICTh MIPHU3BO-
JIUTh IO XPOHIYHOI HUPKOBOI HemocraTHOCTI. ETiomoris
IbOTO TaTo(i3i0JOTIYHOTO pPO3JIaJy BKIIOYAE TeMO-
MUHAMIYHI TOPYIIEHHS, IMYHOJIOTIYHY pEaKTHUBHICTB,
HEWporyMopalbHy Ta MpPOTH3aNalbHY AaKTHBAIIIO,
a TaKkoXX aTepockiepo3 Ta areporpombo3. s kapmio-
penansHoro cunapomy (KPC) III tumy roctpa HHpKOBa
nenoctatHicts (I'TIH), mo BuHMKae uepe3 rocTpe
aprepiajibHe  IlIEMiYHE MOWIKO/DKEHHS abo  iHmi
NPUYMHY, CIIPUYMHSE IBUIKI Ta 3Ha4HI QyHKIIOHAIIBHI
smiam  cepus  [13]. Ili 3MiHM XapaKTepHU3YIOThCS
nmunatamieto Jrisoro noryHouka (JII) i pisHOMaHITHIMEI
3MiHaM# (YHKIIOHATBHUX ITapaMeTpiB, BKIFOYAIOUH Yac
pemakcarii JIII, ¢paxmito BKOpodeHHS 1 KiHIEBO-
CHCTOJNIYHE Ta  KIHIEBO-[iacTONiYHe  (paKmiiHe
YKOpOUYeHHS.  ATIONTO3  KAapHIOIWTIB  BBAaXKAETHCSA
BaXUJIMBUM (PAKTOPOM, IO CHpPHUSAE UM 3MiHAM, TIOPSI
31 CTUMYJIAMIED 3ananbHUX Menmiatopie [14]. Imemis
3aIyCKae KackKaJl 3arallbHUX PeaKiii, sKi € KpUTHYHUMHU
JUIS BIJIHOBIICHHsSI OpraHiB, aje, SKIIO el mpolec
HE 3yNUHHUTH, MOXKE MPU3BECTU JI0 MOTIPUICHHS (YHKINT
opraHis [2].

BcranoBneHO, 0 Y TBapHH 3 TOCTPOIO Ta XPOHITHOIO
HUPKOBOIO  HEJOCTATHICTIO  pOJb  3alaleHHI €
MEPEeBaXHOIO, MPO IO CBIAYWTH MiJBUINEHA CEKpEIlis
Mpo3anajbHUX [UTOKIHIB 1 IHQUIBTpamis 3amaabHHUX
kimiTiH. HelpoeHZOKpHHHA CcHCTeMa TaKOoX Bimirpae
BaxmBy pone y ¢iziomaronorii KPC III Ttumy [25].
CxilafiHi IUIXM aKTUBYIOThCA Tmicis mouatky ITIH,
10 TPU3BOIUTH IO AaKTHBAalLii CHCTEMHOI HEPBOBOI
CHCTEMH Ta pPEHIH-aHTiIOTEH3WHOBOI CHCTEMH. Xoua

MMOYATKOBA AaKTHBAIisS CHCTEMHOI HEPBOBOI CHCTEMH
JIOTTIOMArae migTPUMYBaTH CEPICBUI BUKUA, BOHA TAKOK
CTHMYITIOE aronTo3, GopMyBaHHS HEOIHTHMU Ta BILUIUBAE
Ha ¢yHkuito imyHHoi cucremn [3].

KpiMm Toro, akruBamisi peHiH-aHTiIOTEH3MHOBOI
CHUCTEMH CTUMYIIOE€ CEKpEIil0 pEeHiHy HHUpPKaMH, 10
OPU3BOAMTE A0  TOPYIIGHHS  peryminii  00’eMmy
MO3aKIITHHHOI PIIWHU Ta 3BYXEHHS cyauH. lle Moxe
TTOCHJIMTH HACJIIIKK i1IeMii uepe3 0OMeXeHHsI aIeKBaTHO1
JIOCTaBKU KHCHIO O TKaHWH. MeXaHi3MH, 3aIy4eHi 0
po3BUTKY KapaiopeHanbHOro cuaapomy (KPC) IV tumy,
€ OaraTorpaHHUMH 1 OXOIUIIOIOTH Pi3HI OpPraHH 4Yepes
3aXBOPIOBAHHS CyIUH Ta €HAOTENiaNbHY IUC(HYHKIIIO,
a TakoX 4Yepe3 KyMYJSTHBHUA TOKCHUYHHMH BILIMB
ypemii [16]. Benmka KinbkicTh (axkTopiB pHUHKY
CIPHAIOTH IPOTPECYBAaHHIO CEplEeBOi Ta HHUPKOBOL
HEJIOCTATHOCTI y TaKUX Mali€HTiB. JOMAaTKOBI yHIKaIbHI
PU3UKH TaKOX TIOB’s3aHI 3 TMpoOIexypamMH Jdiami3y,
0COONMMBO y TAIEHTIB 13 TEPMIHAJIBHOIO CTaIi€r0
HUpKOBOi  HenoctatHocTi [18]. HemamHit ormsx,
mpoBeaeHnit  House, Hamae pgeTampHUA MiICYMOK
MOTEHIITHNX MeXaHi3MiB. Pois ypemiduHoOTO CepenoBmma
Yy PO3BHUTKY IMOJIOPraHHOi AMCQYHKIII Ime mnorpedye
nogaipuioro nociimpkeHHs [19]. Crnenudivuni ypemivni
TOKCUHHM, TaKi SK TyaHiAWHH, (EHOJH, NapaTropMOHH
Ta Tpo3anajbHi UUTOKIHKM, a00 iX KoMOiHamii MOXYTh
Oe3nocepeIHbO BUKIMKATH MeTaboiuHi Ta (i3ionoriyui
NOPYLIEHHS! Ta CHPUATH MNPOTPECYBaHHIO 3aXBOPIO-

BaHHA [4]. Y nmamieHTiB i3 3acTiHHOIO CEpUEBOIO
HEJOCTaTHICTIO  Ta  MPOrPECYlOYOr  HHUPKOBOKO
HEJOCTATHICTIO TEPEBAaHTAXEHHA THCKY 1 00’eMy

MIPU3BOJUTE O TIOCWJICHHS CEepIEBOl MiSUIBHOCTI Ta
KOMITEHCATOPHOI rinepTpodii, 9acTKOBO Yepe3 PO3BUTOK
cepIieBoro ta HUpKoBoro ¢idposy [20]. V takux ymoBax
JIOCTaBKa KHCHIO /10 30UIBIIEHUX MiOIUTIB HOPYIIYETHCS
yepe3 PEeMOJICNIOBAHHS CYAWH Ha PiBHI MIKPOLUPKYIIS-
TopHOTO pycna. Ile mpusBoauth 10 (OKaIHHOL
HeocTaTHhO! nepgy3ii abo HempaBHIBHOTO PO3MOILTY
KPOBI, IT[0 B CBOIO YEPTY MOCHITIOE TIOITKO/KEHHS KIIITHH.
BropunHWMii kKapaiopeHaTbHUN CHHIPOM V THUITY BUHHKAE
IpY IHIIMX TMATOJIOTIYHMX CTaHaX, IO HPOBOKYIOTH
XpOHIYHY CepleBy HEIOCTaTHICTH ab0 HHUPKOBY
qucoynkuito [21]. [IpuunHaMu 0BOrO MATOJOTTYHOTO
CTaHy € TI'eMOJMHAMIYHI Ta MeTaboJiYHI IOpYLIEHHS,
3aCTOCYBaHHS clenu(iuHUX JIKapChbKUX Mpenaparis,

TOKCHYHI Ta HeHporeHHi QaxTopH, IMyHOJOTIUHI
MOPYIICHHS, XBOPOOM HaKONMMYEHHS (TaKi K aMiloino3,
riamino3, (epMmeHTOmaTii), MEHTpaldbHI MOPYIICHHS

perymAmii cepueBoro pUTMy Ta CyOHHHOTO TOHYCY,
aHeMmii Ta remo0nactosu [5].

MynbTUMOpPOIHI TATOJOTIi 4YacTo 3yCTPiYaroThCs
y TIpakTHIi BeTepuHapHOro Iikaps. KapmiopeHanpHwmit
CHHIIPOM, SKHH Ma€ pi3HI CTafmil, KIIiHIYHI TPOSBH Ta
CTYMiHb TSHKKOCTi, BUMara€ HEraifHoro BTPYYaHHsS JUIs
cTabimizamii 3araJlkHOTO CTaHy TBApUHH Ta 3amOOiraHHI
JeTaNbHOMY  pe3yibTaTy. JliarHOCTHKa  MOXIHBHX
YCKJIaTHEHb Ta CYMYyTHIX MaTOJOTiH TaKOX € BaXKIHBOIO
YaCTHHOI TMpoliecy JikyBaHHs [22]. B ocrtanHi poku
IOCIIIKEHHS BUSIBUIIN y4acTh nucbakTepiosy
KUIICYHNKA, HAKONWYEHHS  YPEMIYHMX  TOKCHHIB,
qucOanancy COIHTONIMIAIB Ta IHIIUX HETPAIHIIAHIX
(hakTOpiB y PO3BHUTKY KapAiOpEHAIHHOTO CHHIPOMY.
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Ii 3HaXimKW CHPHUSIIM 3MiHI MapagurMu Tepamii IbOTro
CHHIPOMY, BIAKpHBAIOYM HOBI MOXIUBOCTI  JJIs
JiKyBaHHSA [6].

CBoe€yacHa, a B TNEPCHEKTHBI i paHHS AiarHOCTHKA
MATOJIOTIYHUX CTaHIB HHUPOK Ta CEepPUEBO-CYAUMHHOI
CHCTEMH € HaJI3BUUYaiiHO BakiauBowo. lle moTpebye
PO3p0o0KH e(peKTHBHHUX CTpATETiil Ta TAKTHK JIKYBaHHS,
110 3aJTydae J0 CHiBIpaIli HedpooriB Ta Kapaiomioris [23].
OO6’emHaHHs 3YCWJIb IHMX  CHEIHaNICTIB  JTO3BOJISIE
BUKOPHCTOBYBATH HaKOIMYCHUH JIOCBIZ JUTsL
MOKpAaILIeHHs JIIKyBaHHs MAI€HTIB 3 KapAiopeHaJIbHUM
CHHIPOMOM, IO B KIHIEBOMY paxyHKY CIpHUs€E
MOKPAIIEHHIO ITPOTHO3Y Ta SKOCTI KUTTS TBapuH [7].

VY cobak 3 XpoHI4HOIO XBOopoOow Hupok (XXH)
po3sutok KPC o0ymoBiieHH# KinbKoMa CHEIUpITHAMHI
MATOTCHETHIHUMHE (PaKTOPaMH:

AxTuBais PEHIH-aHT10TeH3WH-aJTbI0CTEPOHOBOT
cuctemu (PAAC):

Mexanizm: XXH npu3BoauTh 10 3HIKEHHS HUIPKOBOT
nepdysii, mo crumymoe aktuamito PAAC. AxktuBaris
peHiH-aHTioTeH3uH-abocTepoHoBoi cuctemu (PAAC)
BiZliTpae KJIFOUOBY POJIb Y PO3BUTKY KapIiOpeHAIHHOTO
CHUHIpPOMY Yy co0aK 3 XpOHIYHOIO XBOpPOOOIO HHUPOK
(XXH). Lis cucrema peryiroe KpoB’sSHHI THCK, 00’eM
KpOBI Ta eleKTPONiTHUI O6anmaHc B opraHizMi [8]. Y cobak
3 XXH HHpPKH OTPHUMYIOTH MEHIIE KpOBi dYepes
MOIMIKO/DKEHHS, 10 CTHMYJIOE€ BHAIJICHHS pEHIHY
IOKCTarJIOMEpyJISIpHUMHU KJIITHHaMU. PeHiH mepeTBopioe
AHTI0TeH3WHOTEH, BHPOOJSAETECA  TEUIHKOIO,
B aHrioteH3uH l. Jlani anriorensun I nmeperBoproeThes B
adrioren3uH Il 3a 10MOMOTOI0 aHTiIOTEH3MHIIEPETBOPIO-
ouoro ¢epmenty (AIID), sxuil 3HAXOAUTHCS TOJTOBHUM

SIKAH

9YHHOM B JiereHsX. AmrioreHsud Il e motyxHuUM
Ba30KOHCTPUKTOPOM, TOOTO BiH 3BYXYE CYIWHH,
MiABMINYIOYN apTepiadpHui  THCK. Kpim ToroO,
CTUMYJIIOE BWJAIJIGHHS  aJbJIOCTEPOHY KOpOK  Hal-
HUPKOBHUX 3aJ103. AJIBIOCTEPOH 301NIbIIye peadcopOIiro
HATPIIO 1 BOAW B HUPKaX, IO MiJABHIIYE 00’ €M IUPKYIO-
[0490i KpOBi Ta MJOAATKOBO MiIBHUINIYE THUCK. TakKox
adrioten3uH [l akTHBye CUMIIaTHYHY HEPBOBY CHCTEMY,
IO 1Ie OUThINE CTIPHsI€ BA3OKOHCTPHKIIIL Ta ITiIBUIICHHIO
tucky [26]. Ilocriina aktuBamisi PAAC mpu XXH
MPU3BOANTE IO XPOHIYHOI TimepreH3ii, fKa, y CBOIO
4epry, BUKIIHKAE TimepTpodito JTBOTO MUTYHOYKA CEPIIf,
3MYIIyIOUd HOTO TpamoBaTd iHTeHcHBHime. Lle moxe

BIiH

MIPU3BECTH JO cepreBoi HemoctaTHOCcTi. Kpim Toro,
BHCOKa KOHIEHTpamis aHrioreHsuHy II momkomxye
SHJIOTEIl CyAWH, CIpHUsiE PO3BHTKY aTepOCKIEpo3y i
PEMOJICTIOBAaHHIO CyIWH. 3aTpuMKa HATpilo 1 BOAU
/IBUIIly€ HAaBAaHTA)KEHHA Ha ceple i MOXXE BHKIMKATH

HaOpsKK 1 3acTiiHy cepueBy HemocTaTHICTE [9].
AxtuBarisi PAAC Takox BIUIMBaE Ha  HUPKH,
moripuryrodn  ix  QYHKIiI0O  9epe3  IMiIBUIIEHHS

BHYTPIIIHBO-HUPKOBOTO THCKY 1 pO3BUTOK (iOpo3y.
[MocrifiHa akTHBaIis Ii€]l CUCTEMH CTBOPIOE 3aMKHEHE
KOJIO, ¢ TMOTIpIICHHS HUPKOBOI (YHKIIT Beme M0
axtuBarii PAAC, mo me 0iibIe IoTipurye cTaH HUPOK 1

CepIIeBO-CYAMHHOI crucTeMU. PO3yMiHHS IMX MEXaHi3MiB
€ B@XIMBUM I8 pO3pOOKH e(eKTUBHUX METOIB
JIKyBaHHS, SIKi MOXXYTh BKItouaTu OnokyBaHHi PAAC,
II0 MOKE IOKPAIIUTH CTaH 370POB’S 1 SKICTh KHUTTS
cobak 3 XpoHIUHOI0 XBopoOoto HUpOK [19]. Lle Bukinkae
Ba30KOHCTPUKIIIIO, MiBUIICHHS apTepiaibHOrO THCKY 1
3aTPUMKY HaTpilo Ta BOAM, IO 301IbIIyE HABAHTAXKECHHS
Ha cepue 1 crOpuse pO3BUTKY rinepTpodii iBoro
HITYHOYKa Ta CePLEBOi HEJOCTATHOCTI.

lmepreH3is BiAirpae BaXKIUBY pOIb y PO3BUTKY
kapaiopenansHoro cuaapomy (KPC) y cobak 3 xpoHiu-
HOI0 XBopo0oto Hupok (XXH). XponiyHa xBopoOa HUPOK
YacTO CYNPOBODKYETHCS IIJIBUIICHHSAM apTepialbHOTO
THCKY, IO CTBOPIOE JIOJJaTKOBE HABaHTA)XCHHS Ha
CepLeBO-CYAMHHY CHCTEMY 1 CIPHSE MOTIPIISHHIO CTaHy
HHUpoK [10].

lNmepreH3is TPU3BOAWUTH IO MiABHUIICHHS OIOpY,
KA TIOBMHHO JIOJIaTH Ceple IiJ 4Yac KOXKHOTO
ckopoueHHs. lle  3Mymye  cepue  mpaiioBaTH
IHTCHCUBHIIIIE, IO 3 YacOM BHUKJIHKA€ TimepTpodiro
JBOrO HUTYHOYKA. [imepTpodis 3HMKYE ePEeKTHBHICTH
poboTn cepus 1 MOXe MPU3BECTH JIO CepUEBOl
HenocraTHocTi [27].

[TocTifHO BHCOKHMIA THCK TMOIIKOMKYE EHIOTENIH
CY/IMH, CIIPHUSIIOYM PO3BHUTKY aTtepockieposy. Lle 3Byxkye
HPOCBIT CYJMH 1 3HUKYE IX eaCTHYHICTb, 110 LIe Oinblie
MIBHUIY€E apTepiabHUN THCK 1
TIOCTa4YaHHs OPTaHiB, BKIIOYAI0UH HUPKH.

[MlinBuimennii  aprepialbHUW  THUCK  MOCHIIIOE
TIIOMEPYJSIPHY TilepTeH3iro (MiOBUIIECHUA THCK §
HUPKOBHX  KamiJspax), IO CIHpPHUS€ TOJAJIBIIOMY
MOIIKO)KEHHIO KITyOOYKiB i MIPUCKOPEHHIO

MOTIpIIy€e KPOBO-

NpOTpeCyBaHHs HUPKOBOI HEAOCTATHOCTI.

lmeprensis  MoXe  CIPHATH
TOKCUYHHUX gepes
¢inpTpaniiHoi 31aTHOCTI HUpOK. Lli MeTabomiTH MaroTh
IIKiIJIMBUA BIUIMB Ha CEPLEBO-CYIUHHY CHCTEMY,
BUKJIMKAIOYH 3alajibHi NPOLECH Ta OKHUCIIOBAJIBHUI
cTpec.

HaKOIIMYCHHIO

MeTaboiTIB HOTipIIEHHS

lmepdocdaremiss Ta MOpPYHmICHHS METa0OII3MY
KaubIIito [8]:
XXH 4acto CynpoBOIXKYETbCA  IOPYLICHHIM

MeTaboiizaMy ¢ochopy Ta Kaibllito, [0 TPU3BOJUTH JI0
rineppocharemii. Lle cmpuse xamprudikamii cyauH
1 CepleBHX KJIAMaHiB, MIO MOTIPIIye CEPIEBY (YHKIIIO
1 MIJBHILYE PU3UK apUTMIil Ta CepLEBOl HEJTOCTATHOCTI.
lNnmepdocdaTtemis Ta TOPYIICHHS META00MI3MY KaJbIIiI0
BIAIrpalOTh BXKIMBY POJIb Y PO3BUTKY KapIiOpeHaIbHOTO
CHHIPOMY Y C00aK 3 XpOHIYHOIO XBOPOOOIO HHPOK
(XXH). Komn HHpKHM TOIIKO/DKEHI, BOHH HE MOXKYTb
e(peKTHBHO BUIAIATH HAUIUIIOK (ocdopy 3 oprarizmy,
mo  npu3Boauth o  rinepdocdaremii,  TOOTO
ITiIBUIIEHOT0 piBHA Bocdopy B KpoBi [27].

[Migpumennit piBeHb (ochopy mopymrye OamaHc
KambIlifo B opraHizMmi. 11106 3HM3UTH piBeHB (Qocdopy,
OpraHi3M NOYMHAE BHUTAraTH KaJbIid 3 KICTOK, IO
TIPU3BOIUTH M0 1X 0cIabIeHHs 1 HABITh 0 OCTEOMOPO3Y.
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OkpiM 11p0T0, HAUTUIIOK (Pocdopy 1 KambIlito yTBOPIOE
HEPO3YMHHI KOMITJIEKCH, SKi BIIKIaAal0ThCs Y CYAUHAX i
TKaHWHAX, CIPUYUHSIOUN Kanbiudikariro. Kanprmdika-
i CYIOWH MPHU3BOAWTH OO IX 3aTBEPIIHHS 1 BTPaTH
€TaCTUIHOCTI, M0 YCKJIQIHIOE KpPOBOOOIT 1 IMiJBHIIYE
aptepianpHuii THCK [2]. Ile momaTkoBO HaBaHTaXye
cepue, sIKe IOBHHHO TIPalOBaTH IHTCHCHUBHINIE IS
MiATPAMAHHSI HOPMAaJIbHOTO KPOBOTOKY.

Taki 3MiHH CTIPUSIOTH PO3BHUTKY TinepTpodii ceprid i
MOXYTh NPHU3BOJUTH IO cepueBoi HemocTaTHoOCT. Kpim
TOT0, KaJbIM(]iKaIlist MOKE TOPKATHCS 1 CAMUX HUPOK, 10
e OuTkIe moripmrye ix GyHkmiro. TakuM 9UHOM, Tinep-
¢docdaremist Ta nopymeHHsT MeTab0i3My KaJbLil0 CTBO-
PIOIOTH 3aMKHEHE KOJIO, Jie MOTipIIeHHs (YHKIII HUPOK
MIPU3BOJMTH JI0 MPOOJIEM 3 cepiieM, a cepiieBi mpooIemH,
Y CBOIO UepTy, MOTIPIIYIOTh (PYHKITIF0O HUPOK, CITPHSIOTH
PO3BUTKY 1  TpOTpPECYBaHHIO  Kap/iO-peHAIBLHOTO
CHHJPOMY y cO0aK 3 XpOHIYHOIO XBOPOOOIO HUPOK [6].

3HmKeHHsT QYHKIIT HUPOK MPHU3BOJUTH 10 HAKOIIH-
YeHHS TOKCUYHHUX MeTaOOoiTIB 1 IIJBHUIIEHOIO0 OKCHIA-
TUBHOTO cTpecy. OKCHIATHBHUN CTpEC - 1Ie CTaH, KOJIH Y
Tl 3aHagTO OaraTo BINBHMX PAAHMKAJiB, SKIi MOXYTh
MOMIKOUTH KIITHHA Ta TKAaHWHUA. Y PO3BUTKY Kapii-
OpPEHAIFHOTO CHHIPOMY BiH TIpa€ KIIOYOBY pOJIb.
OKCHIATUBHUM CTpec MOIIKOMKYE EHIOTETIH CyAuH,
BUKJIMKAE 3allajJieHHs] 1 CIpHSE aTepPOCKIIepOo3y, IO
noripirye cepueBo-cynuHHy ¢yHkuito. Komm cepre
Ta HUPKHU I1epedyBaroTh y CTpeci uepe3 XpOHiYHI 3aXBO-
pIOBaHHS, BOHM CTAalOTh OUIBII  ypasIUBUMHU [0
OKCHAATHBHOro cTpecy [9]. BiH Moxe cnpuuuHATH
3alaJieHHs Ta MOMIKOJUKCHHS KIITHH 000X OpraHiB,
10 11e OiTbIIe moripurye ix cran. MillHi aHTHOKCHAHTH,
taki gk BiTamin C Ta BiTamiH E, MOXyTh JOMOMOITH
3MCHIIIUTH OKCUJIATUBHHUHA CTpPEC 1 3aXHCTUTH Ceple
Ta HUPKH BIJI MIOIANIBIIOTO YIIKOKESHHSI.

XXH mnop’s3aHa 3 XpOHIYHMM 3amajlbHUM CTaHOM
4yepe3 MOCTiHE BUAUICHHA MPO3aNalbHUX IUTOKIHIB.
3amaneHHsl CHPUSE€ PO3BUTKY aTepocKieposy, (idposy
cepIsl i CyIauH, IO TMOTipIrye (QYHKIIO 000X CHCTEM.
3amanpHi IPOLECH BiirParoTh BAXKIIUBY POJIb Y PO3BUTKY
KapaiopeHampHOTO cuHApomy. Komm cepme Ta HHpKH
MIOCTIMHO MiJIaI0ThCSI CTPECY Yepe3 XPOHIuHI 3aXBOPIO-
BaHHS, Taki SK XPOHIYHA HUPKOBA HEIOCTATHICTH abo
cepleBa HeJIOCTaTHICTh, BOHU CTAIOTh OUTBII CXUIBHUMHU
1o 3ananeHHs [ 18]. 3ananpHi Iponecu MOKyTh BHHUKATH
SK BHACJIJJOK CaMOTO 3aXBOPIOBaHHS, TaK i1 BiAMOBimi
OpraHi3My Ha TIONIKO/DKEHHS KIITHH Ta TKaHWH.
3amajeHHs MOXE€ TOCHIIUTH ITOIIKOKCHHS CepIlsl Ta
HUPOK, TMOTIPIIUTH iX  (QYHKIIIO Ta  CIPHUATH
MIPOTPECYBAHHIO KapAiOpEHAIEHOTO CHHIpOMY [3].

3amanpHi TPOIECH MOXKYTh TaKOX BIUIMBATH Ha
CYIIUHH, IO JKUBJISTH CEPIIC Ta HUPKH, CIPHUNHIIOUH 1X
3BYXKCHHSA Ta YTPYZIHIOIOYH HOPMAaJbHUH KPOBOOOIr.
e Moxe mpU3BECTH 10 MONAIBIIOTO MOTiPIICHHS
¢yHKOii cepus Ta HHPOK, IO 3arocTPIOE Kapmio-
peHanbHUIA CHHAPOM. JIJIsT KOHTPOIO Ta 3amoOiraHHs

3amajgbHAX TIPOLECIB Y PO3BUTKY KapIiOpeHAIHHOTO
CHHJPOMY B2)XJIMBO BXKMBATH 3aXOJH JJIs 3MCHIICHHS
3araJbHOTO 3alajJieHHs B OpPTaHi3Mi, Taki SK 370pOBe
Xap4yBaHHsI, (Pi3MYHA aKTUBHICTH Ta YHUKAHHA ()aKTOPIB
pPH3HKY, SKi MOXYTh CIPHATH 3ananeHHo. KpiMm Toro,
KOMIUIEKC TEpamneBTHYHHUX 3aXO[iB, CIPSIMOBaHHX Ha
3MEHIICHHS 3amlajeHHs, Moke OyTn e(peKTHBHIM
METOIOM JIIKYBaHHS KapaiOpeHaIbHOro cuHapomy [27].

3HMKEHHS TPOAYKIIT EPUTPOIIOCTHHY B HUPKaX MpH
XXH mpu3BoauTh 10 aHeMii. AHeMis 301IbIITye cepieBe
HaBaHTAXXCHHS, OCKUIBKM Ceple MOBHHHO IpallOBaTH
IHTEHCHBHIILIE JUIs TPAHCIIOPTYBAHHSI KHCHIO, IIO CIIPUSIE
PO3BUTKY CEpLEBOi HEJOCTATHOCTI. AHeMis — Ie CTaH,
KOJIM B OpraHi3Mi HE JOCTATHHO YEPBOHMX KPOB’STHHUX
KITHH a00 TreMorjio0iHy, 110 HEOOXiTHO IS
MEPeHECeHHs] KHUCHIO. Y PO3BHUTKY KapJiOopeHaJbHOro
CHHIPOMY aHEeMisl MOXe TPaTH BaXJIMBY poiib. Koiu kpoB
HE MICTUTh JIOCTATHHO KHCHIO Yepe3 aHeMilo, ceple Ta
HUPKH MOXYTh [I0YaTH MpAIfOBATH  HAIPYKEHO,
mo6 kommeHcyBatn med npedimur [23]. Ile Moxke
MPU3BECTH 10 30i7bIICHHS HaBaHTAKCHHS Ha Ceple Ta
noripmenHst QyHkuii Hupok. Kpim Toro, anemis mMoxe
NPU3BECTH JI0 TOTIPIICHHS KPOBOTOKY B CYyIMHAX,
BKJIFOYAIOYH Ti, 10 XUBIATH cepue Ta HUpKU. Lle moxe
MOTIPIIUTHA CTaH LHUX OpPraHiB Ta CHPUSITH PO3BHTKY
KapAi0OpeHaIbHOTO CHHAPOMY [2].

XXH 4yacto cynpoBOIXKYETbCS  HOPYLIEHHSIM
eJIEKTPOIITHOTO OallaHCy, BKIIOUAIOYH TiIepKATIEMIIO Ta
rimokaneiiemiro. Ili aucOamaHcH MOXYTh BHKIHKATH
apuTMil Ta TOTIPIIYBaTH CKOPOTIMBY (DYHKIIIO CepIls.
Enextpomit - me MiHepanw y BamoMy Tilli, Taki SK
HaTpid, KaJii 1 XJOpuA, sKi BiIIrpaloTh BAXIIUBY POJIb y
NpaBWILHOMY (YHKI[IOHYBaHHI Ceplsi, HUPOK 1 I1HIIHX
opraHiB. Y pO3BHTKY KapJiOpEeHaJbHOTO CHHIPOMY
y co0ak CIEKTPONITHUI aucOamaHc Moxe OyTu
BOXJIMBUM (akTopoM. Kosu piBeHb eleKTpOJITIB Y KPOBI
CTa€ HAATO BUCOKUM a00 Ha/JTO HU3bKMUM Yepe3 XPOHIIHI
3aXBOPIOBAaHHSA, TakKi  SK  XpOHIYHa  HHPKOBa
HEJIOCTATHICTh, LIe MOXKE BIUIMBATH Ha poOOTy cepls Ta
HUpOK. Hampuknan, HHU3BKMH pIBEHb KaJlilo MOXe
MIPU3BECTH J0 apUTMill cepIlsi, a BUCOKUAN PIBEHb HATPIO
MOXe€ MOTIPIIUTH POOOTY HHPOK Ta 30UIBIIUTH PH3HK
cepueBux mpobieM [28]. Takox BaXJIMBOIO € POJIb
eJIEKTPONIITHOTO AucOanmancy y 30yHKeHHI 3amaibHHUX

NpOLECIB  Ta OKCHIATUBHOTO CTpeCy, SKi TaKoxX
MOXYTb IPU3BECTU JO MOAATBIIOTO YIIKOIKEHHS CepIlst
Ta HUPOK.

VY nmocmimxeHHi [3] poO3IISAHYTO B3a€MO3B’S30K
MDK XPOHIYHOIO XBOPOOOIO HHPOK 1 3aXBOPIOBAHHSIMH
cepus y cobak. Y mabnuyi I HaBeneHi pe3yibTaTH
perpeciiHOro  aHajily MapKepiB pH3HKY Kapmio-
PEHAIBHOTO CHUHIPOMY, IIOB’S3aHUX 3 XPOHIYHOIO
XBOpPOOOK HHUPOK y cobak. Omuc 3MIiHHHUX, BiJICOTKH
BUSIBIICHUX BHIIQ/IKIiB 1 KOHTPOJIBHOI TPYyTH, BiHOIICHHS
mranciB (Odds Ratio), 95 % mosipuux intepBanis (CI) Ta
3Hauensb P-Value [3]:
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Taoauma 1

PesynbraTi perpeciiiHoro aHajisy MapKepiB pHU3HUKY KapiOpeHAILHOTO CHHIPOMY, OB’ I3aHUX 3 XPOHIYHOIO

XBOPOOOIO HUPOK y CO0aK

Ne  IMapamerp Craryc Yacrora OR CI P-Value
1 Hopomicricts  Besmono 16,7 % Bunanxie BizHocHo 20,2 % KOHTPOIb
’ Opox Opox (pedepenTHa rpyna)
Iopoaucri 83,3 % Bunankis BiTHOCHO 79,8 % KOHTpPOIb 1,26 0,79-2,03 0,334
Peectpais y KOHTPOJTb
2. KiHOJIOTI9HOMY KITy0i (pedepentHa
Hi 25,0 % Bunaakis BigHocHO 28,9 % rpyma)
Tak 75,0 % Bunazkis BizHOCHO 71,1 % KOHTpOIB OR 1,22 0,81-1,85 0,343
3 Iopoxnu (sxmio Ginbie Kpocopenu 16,7 % BHIaaKiB BiJHOCHO
’ 12 cobax y mocmimKeHHi) 20,2 % xoHTpOJB (pedepeHTHa rpymna)
Mesnre 12 cobax 39,9 % BunazkiB BiiHOCHO 36,8 % KOHTPOIIb OR 1,31 0,78-2,21 0,309
Border Collie 4,4 % BunanxiB BizHocHO 0,9 % KOHTpPOIB OR 6,05 1,25-29,32 0,025
g;:;lilgr L e 3.9 % BunakiB BigHOCHO 1,8 % KOHTpOIIB OR 2,72 0,78-9,54 0,117
Cocker Spaniel 4,4 % BunanxiB BigHOocHO 3,1 % KOHTpPOIB OR 1,73 0,60-4,98 0,310
Jack Russell Terrier 7,9 % BUDaaKiB BiJHOCHO 7,5 % KOHTPOIIb OR 1,28 0,58-2,82 0,538
Labrador Retriever 3,9 % Bunanxis BiqHOCHO 8,3 % KOHTPOJIb OR 0,57 0,23-1,41 0,227
Shih Tzu 2,6 % BUMaKiB BITHOCHO 3,5 % KOHTPOIb OR 0,91 0,29-2,85 0,868
%tearfr‘fi‘;);dshlre Bull 1,8 % Bunanxis BigHocHO 11,4 % KOHTpOIb OR 0,19 0,06-0,58 0,004
Yorkshire Terrier 8,3 % Bunanxis BiqHOCHO 4,4 % KOHTPOJIb OR 2,30 0,96-5,53 0,063
West Highland White o . o
Terrier 6,1 % Bunankis BiTHOCHO 2,2 % KOHTPOJIb OR 3,39 1,12-10,26 0,031
4 Crats Camint 50,4 % BUNazaKiB BiqHOCHO 46,5 % KOHTPOIIb
' (pedepenTHa rpyna)
Camumi 49,6 % BunajKiB BiTHOCHO 53,5 % KOHTpPOJIb OR 0,85 0,59-1,23 0,399
5 Cran He crepmizopari 24,1 % Bunankis BizHocHO 50,0 % KOHTpPOIB
© crepmimizamii P (pedepentHa rpymna)
CrepunizoBaHi 75,9 % Bunazkis BigHocHo 50,0 % KOHTpOIbL OR 3,15 2,11-4,69 <0,001
6. E;::::piﬂ Memure 4 pokiB 3.9 % Bunazkis BigHocHO 50,0 % KOHTPOIHL OR 0,06 0,03-0,14 <0,001
4-7 pokiB 7,0 % Bunazakis BigHocHO 18,4 % KOHTpOIBL OR 0,31 0,15-0,62 0,001
712 pokis 25,4 % Bunanxis BigHocHO 20,6 % KOHTPOIB
& (pedepenTHa rpymna)
12 pokiB i 6ibIe 63,6% Bunazkis BigHocHO 11,0 % KoHTpOIH OR 4,70 2,65-8,33 <0,001
7 Bara Merme 7 Kr 17,1 % BunanxiB BizHocHO 19,3 % KoHTpOIB
’ (pedepenTHa Tpymna)
7-11 kr 25,4 % Bunankis BigHocHo 12,2 % KOHTpPOIBL OR 2,26 1,21-4,19 0,010
11-20 kr 25,9 % Bumnazkis BizHOCHO 17,1 % KOHTpOIB OR 1,71 0,95-3,08 0,076
20-30 kr 14,5 % Bunankis BimHOCHO 19,7 % KOHTPOJIb OR 0,83 0,44-1,55 0,551
30 kr i GinbIre 11,4% Bunazkis BigHocHO 18,0 % KOHTpOIHL OR 0,72 0,37-1,38 0,315.
3 CrpaxoBuit Hesactpaxopari 44,3 % Bunaakis BiTHOCHO 59,2 % KOHTPOIBb
' cratyc P (pedepenTHa Tpyna)
3acTpaxoBaHi 55,3 % Bunazakis BigHOCHO 34,6 % KOHTPOIb OR 2,13 1,46-3,12 <0,001

Tabmums JOEeMOHCTPYE pe3YJIbTaTH PETpeciitHOro
aHaTi3y MapKepiB PU3UKY KapiopeHATBHOTO CHHIPOMY,
OB ’SI3aHOTO 3 XPOHIYHOIO XBOPOOOIO HHUPOK y COOAaK.
OCHOBHI pe3y/IbTaTH BKIFOYAOTH [4]:

[opoaucricts: Ilopoaucti cobaku MarOTh TPOXH
BUIIMHA PU3HMK PO3BUTKY KapIiOPCHATBHOTO CHHIPOMY
MOPIBHAHO 3 OE3MOpPOJHMMH, aje I PI3HUIL HE €
cratucTiyHO 3Hauymow (OR = 1,26, P-Value = 0,334).

IMopoma: JMesxi mopoau, Taki sik Border Collie
(OR = 6,05, P-Value = 0,025) ta West Highland White
Terrier (OR = 3,39, P-Value = 0.031), noka3ytoTs 3HaYHO
Bummid pm3uk. Hasmaku, Staffordshire Bull Terrier mae
3HayHO Hx4aui pusuk (OR = 0,19, P-Value = 0,004).

Cratp: Pi3HHII y PH3UKY MK CaMIIIMH Ta CaMKaMH
He BusBieHo (OR = 0,85, P-Value = 0,399).

Cran crepmmizamii: CrepuimizoBaHi co0aku MarTh
3HayHo Bumui pu3uk (OR = 3.15, P-Value < 0,001).

Bik: CobGaku crapuie 12 pokiB MaroTh HalBUILUIA
PH3MK  PO3BUTKY  KapIiOPEHAIBHOTO  CHHIPOMY

(OR = 4,70, P-Value < 0,001), Toai sk cobaku MOJIOIIIIE
4 pokiB MaroTh 3HauHO HIkumd pmuk (OR = 0,006,
P-Value < 0,001).

Bara: Cobaku Baroro Big 7 1o 11 Xr MaroTh 3Ha4HO
Buuit pusuk (OR = 2,26, P-Value = 0,010).

Ili mani € KOpUCHMMH JJIs BH3HAueHHs (DakTOpiB
PHU3UKY Ta MOTEHIITHOTO YHPaBIiHHSA KapIiOpeHATIbHUM

CHHIPOMOM y co0ak. ABTOpPH CTBEP/KYIOTh, IO
TUCOYHKIIST HHUPOK 3arOoCTPIOETHCS TMPH  BaXKKOCTI
CepIEBUX  3aXBOPIOBaHb. Y  PETPOCIEKTUBHOMY

JOCIIIJIKEHHI, aBTOPH BUSIBHJIM, IO ITOJIOBHMHA CO0aK i3
XPOHIYHOIO CEpIIEBOI0 HEJAOCTATHICTIO MM a30TEMIIO, a
e Oymo me Oimbmie — 70 %, y HaiBaKUYnWX BHIAIKAX.
VY cobax i3 cepHO3HMMH 3aXBOPIOBAHHSIMH HHPOK, PiBHI
cupoBatkoBoro BUN Tta kpeatuHiny Oynu BULIMMH, a
yactoTa Kiy0oukoBoi ¢inbrpanii kposi (LILIK®) Oyna
Maibke BIBiYl HIDKYOIO TOPIBHAHO 3 THMH, Y KOTO
3axXBOPIOBaHHS 0yJI0 MeHII BHpakeHUM [ 1]. BizminHoCTI
B azoreMigHoMy cTaHi Ta IIIK® mix pisHUME CTamisMu
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CepleBOl HEMOCTATHOCTI MOXYTh OyTH IOB’s3aHi SIK i3
3aCTOCYBaHHSM IIpenapariB JUisl JIiKyBaHHsS CEpLEBHX
3aXBOPIOBaHb, TaK 1 3 €(EeKTOM CaMOro 3aXBOPIOBAHHS
KJIanaHiB Ha (DYHKIIIF0 HUPOK. Y KilIOK 3 TinepTpodidHoro
Kapjaiomiomnartiero, asoreMmis Oyna mnpucytHs y 59 %
Bumaakie. 11106 BcTaHOBUTH TpsAMi Ta HENpsMi 3B’SI3KH
MDK TIPOTPECYBaHHAM CEpIEBHX 3aXBOPIOBAHb Ta
PO3BUTKOM HHUPKOBOI AUCHYHKINI, HEOOXiAHI TOIAIBIII
MIPOCTIeKTHBHI gociimkeHs [29]. T'inepTensia € onHiero
3 HAMOLIBIT BipOTiAHUX €TIOJIOTIiH I KapAiopeHaIbHOTO
3axBoproBaHHA y TBapuH. CVRDO o03Havae ypakeHHs a60
JUC(HYHKIIIO HUPOK 1 CEepLEBO-CYANHHOI CHUCTEMH, SIKe
BUHHMKA€E BHACIIIOK Oy/Ab-SKOrO OCHOBHOTO IIPOLECY
3aXBOPIOBaHHS 10332 LUMH JBOMa CHCTeMaMu abo
BUIIAJKIB, KOJW TIEPBHHHI 3aXBOPIOBaHHS HHPOK Ta
CEepLEBO-CYJIMHHOI CHUCTEMH CIIBICHYIOTh. [lpukianu
MEPIIOr0 BKIIOYAIOTh CEICHC Ta IH(EKI[iHI 3aXBOPIO-
BaHHSA, a MPUKIAAM OCTAHHBOTO MOXYTh BKJIIOYATH
TBapuH 3 TEPBHHHUM 3aXBOPIOBAaHHSAM KIyOOUYKiB Ta
MIKCOMATO3HOIO JIETEHEPAII€I0 MITPAJIbHOIO KIAIaHa.
Konyn mepBuHHI 3aXBOpIOBaHHS HUPOK Ta Cepus CIIiB-
icHy1oTh, BOHH BBaxawThcsi CVRDO, ockineku BOHHU
MOXYTh B3aEMOJISITH MK COOOI 1 HPHUIIBHIIIYBATH
TpaBMyBaHHS oOfHOTO abo o0ox opraniB. Hapasi i
B3aEMOJIil MOTaHO PO3YMIIOTHCA Ta MalOTh OOMEXKECHE
miaTBepkeHHa y cobak [1]. Ilarorenernuni daxropw,
cnerndivai s XXH, 3HaYHO CHPHUSIOTH PO3BHUTKY
KapIiopeHAIBHOTO CUHIpOMY Yy cobak [30]. AxTuBaris
PAAC, rineprensis, nopyueHHs: MeTabomnizmy dochopy
1 KaNplilo, OKCUIATUBHUI CTpeC, XpOHIYHE 3alajcHHS,
aHeMisi Ta CJEKTPOJNITHI JWCOaNaHCH YTBOPIOIOTH
KOMIUIEKCHHH  1aTtodi3ioNioriyHui  MeXaHi3M, SKui
noripirye (yHKIIOHYBaHHS SIK HHPOK, TaK 1 CepLeBO-
CyaMHHOI cucteMHd. PO3yMiHHS LMX MeXaHIi3MIB €
KITIOYOBUM  JIJIsT  pO3pOOKH  e(EeKTHMBHHX CTpaTeTii
IaTHOCTUKH, TPO(DITaKTHKH Ta JIKYBaHHA Kapmio-
peHaIBHOTO CHHAPOMY Y cobak 3 XXH.

BucHoBKHM

I'mbokuit anamiz JiTepaTypHUX JDKEpen T03BOJIMB
BCTaHOBJICHHSI OCOOJHMBOCTI BIUIMBY XPOHIYHOI XBOpOOH
HHPOK Ha CEpIeBO-CYAMHHY CHCTeMy B cobak Ta
3’CyBaTH MeEXaHI3MH PO3BUTKY KapIiOpeHaIbHOTO
CHHIPOMY Ul TIOJINIICHHS MIarHOCTHKH 1 JIKyYBaHHS
BOTO CTaHy. BH3HAa4YeHO, O XPOHIYHA XBOPOOa HHUPOK
(XXH) 3HaYHO BIUIMBA€ Ha CEPICBO-CYAMHHY CHUCTEMY

y cobak, CHpHSIOYM PO3BUTKY KapIiOpeHAIbHOTO
cuapomy  (KPC).  IucdyHKuiss  HUPOK  4acrto
CYNPOBO/KYETBCSL  YPOKEHHSM  CEpLEBO-CYANHHOL

CHUCTEMH, L0 MiJIBUIYE PU3UK BUHHUKHEHHS CEpLEBOL
HemoctaTHOCTI. Y cobak 3 XXH cmocrepirarotscs
MiABHIIECHI PiBHI cHpoBaTKOBOTO a30Ty cedoBuHU (BUN)
1 KpeaTHHiHY, a TAKOX 3HIDKEHA IIBUIKICTh KITyOOYKOBOL
¢inprpanii (IHIK®), mro cBiq4uTes Mpo 3HaYHE 3HIDKCHHS
(GyHKIIT HUPOK.

3amanbHi  IIPOLECH, OKCHIATHBHHUH  cTpec Ta
EJIEKTPOJIITHUI AucOaNaHC TaKoX BiAIrPalOTh BaXKIHUBY
poixp y marorenedsi KPC. Tinepdocdaremis Ta
MOpYIICHHS MeTaboyi3My  KaJbLilo CIPHUAIOTH
KaJbLMHO3y KOPOHAPHHUX CYyIUH, IO IMOTIpIIye CTaH
CEpLEBO-CYTUHHOT CHCTeMH. AHEMis, sKa dYacTo
cymnpoBomkye XXH, nogaTkoBO YCKIaTHIOE CHUTYAIIIIO,

MOCWIIIOIOYM TIiMOKCiI0 Ta MeTabomiuHi
B CEPIIi.

Edexrupre mixyBanHs KPC BuMarae KOMIIIEKCHOTO
MiIX0/1y, BKJIIOYAI0YH CBOEYACHY JIIarHOCTHUKY, KOHTPOJIb
@JIEeKTPONiTHOTO OanaHCy, VHOPaBIiHHSA 3alalbHUMHI
IpolecaMd Ta OKCHAATHBHUM cTpecoM. JlociimKeHHs
MOKa3yI0Th, 10 B33a€EMOJisS MK HHPKaMu Ta CEepleM €
CKIaaHOI0 1 OaraTodakTopHOIO, TOMY HEOOXiqHi
MoJaiblli  JOCTIDKEHHS Ui KPalloro PpO3YMiHHS
MEXaHI3MiB, III0 JIC)KATh B OCHOBI IIbOTO CHHAPOMY.

NOPYILUEHHS

Konduikr inTepeci

ABTOp CTBEpPIUKYE NPO BIJCYTHICTb KOH(IIKTY
IHTEpECiB 11010 BUKJIAIY Ta Pe3yIbTaTiB JOCIIIKEHb.
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Interrelation of protein metabolism and autonomic nervous system in laying hens
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The study of factors influencing the processes of protein metabolism in the poultry body will help to better balance
the diet, which will help to more effectively stimulate the growth of animal productivity. The aim of the work was
to investigate the role of the autonomic nervous system in protein metabolism and to take into account the individual
characteristics of the poultry organism, characterized by different tone of the autonomic nervous system. The
formation of experimental groups of animals was carried out by electrocardiographic examination using the Baevsky
method, on the basis of which three experimental groups of animals were formed: normotonics, vagotonics, and
sympathotonics. The blood serum was studied using a LabLine-010 spectrophotometer (Austria) and test systems
from Laboratory Granum LLC, Kharkiv. Kharkiv. According to the results of the biochemical study, it was found
that the content of total protein, which was compared with the experimental group of normotonics (46.10+1.35 g/l)
with a balanced sympathovagal balance, was 14.8 % lower than that of the experimental group of sympathotonics
(54.10+2.60 g/1) (P<0.01) and 18.1 % lower than that of the experimental group of vagotonics (56.30+1.90 g/1)
(P<0.01). The albumin content, which was compared with the experimental group of normotonics (4.56+0.55 g/1)
with a balanced sympathovagal balance, was 40.55 % lower than that of the experimental group of sympathotonics
(6.96+0.49 g/1) (P<0.001) and 1.5 times lower than that of the experimental group of vagotonics (7.67+0.38 g/l)
(P<0.01). The creatinine content compared to the normotonic group (47.12+0.77) with a balanced sympathovagal
balance was lower than that of the experimental group by 6.77 % compared to the experimental group of vagotonic
poultry (7.67+0.38 g/l) (P<0.001). Taking into account the individual characteristics of the poultry organism and
establishing the tone of the autonomic nervous system, it was determined that the autonomic nervous system has an
effect on protein metabolism in poultry. The prospect of further research is to study the use of nanoaquahelate
preparations to improve productivity and metabolic processes, taking into account the tone of the autonomic nervous
system.

Keywords: poultry, protein, autonomic regulation, blood, productivity.

B3aemo03B’s130K 0L1KOBOIr0 00MiHY Ta aBTOHOMHOI HEPBOBOI CHCTEMH Y Kypei-Hecy4oK
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! HauionansHui
yHiBepcuTeT 6iopecypciB i
MPUPOIOKOPHUCTYBAHHS
Ykpainu,

M. KuiB, Ykpaina

2 JIyraHchbKHii HaLl OHATTEHHI
yHiBepcuret imeni Tapaca
[lleuenka, m. [Tonrasa,
Ykpaina

BuBuenHs (akTopiB BIUIMBY Ha MPOLECH OOMiHY OiKiB y OpraHi3Mi NTHI JOIOMOXE Kpaie 30a1aHCOBYBAaTH
pamioH, IO AOMOMOXE OLIBII e(peKTUBHO CTHMYIIOBATH 3piCT HPOAYKTHBHOCTI TBapuH. Meroio podoru Oyio
JIOCIIIUTH POIb aBTOHOMHOI HEpBOBOI CHCTEMHU y OiTKOBOMY OOMiHI Ta BpaXyBaTH iHIUBiTyalbHI OCOOIHBOCTI
OpraHi3My INTHI[, IO XapaKTEPU3yBAIMCS Pi3HUM TOHYCOM aBTOHOMHOI HEpBOBOI cucremu. PopMyBaHHS
JIOCHIAHUX TPyH TBAapHH BHUKOHYBAIOCS 3aBJISKU EIEKTPOKapAiorpaidyHOMy MOCII/DKEHHIO 3 METOAMKOI0
BaeBcbkoro, Ha miAcTaBi sikoi Oyno cpOpMOBaHO TPU JAOCIHITHI I'PYNH TBAapHH: HOPMOTOHIKH, BarOTOHIKH,
CHUMITATOTOHIKH. J{OCHI/KEHHSI CHPOBATKU KPOBI BUKOHYBAJIOCS 3a AOMOMOroo crekrpodoromerpa LabLine-010
(ABctpis) Ta Tect cucreM Bim TOB «JlaGoparopis I'pamym» M. XapkiB. 3a pesyapratamMu 6i0XiMi9HOTO
JIOCII/DKCHHS BCTAQHOBIEHO, IIO BMICT 3araJbHOro OLIKy, IO IOPIBHIOBABCS BIZHOCHO JOCTIAHOI TPYIH
HOPMOTOHIKIB (46,10£1,35 1/11) i3 30a1aHCOBaHUM CHMIIATOBAryCHUM 0allaHCOM OYB MEHIIHMM BiJIHOCHO JTOCIIiTHOT
rpynu cummaroToHikiB (54,10+2,60 r/n1) Ha 14,8 % (P<0,01) Ta Ha 18,1 % MeHIIMIl BiTHOCHO IOCTIAHOI TPyHH
BarotoHikiB (56,30+1,90 r/n) (P<0,01). Bmict anbOyMiHiB, L0 MOPIBHIOBABCSA BiJHOCHO OCITIIHOI TPyHH
HOPMOTOHIKIB (4,56+0,55 1/11) i3 30aNaHCOBAHMM CHMIIATOBaryCHHM OanaHcoM OyB MEHIIHMM BiJHOCHO IOCIiJHOI
TPYIU CHMIIATOTOHIKIB (6,96+0,49 r/m) Ha 40,55 % (P<0,001) Ta y 1,5 pasu MeHIINH BiJHOCHO JOCIiIHOI IpymH
BaroToHikiB (7,67+0,38 r/m) (P<0,01). BwmicT xpeaTuHiHy, IO MHOpiBHIOBABCS BiJHOCHO MAOCIIAHOI TIpyIH
HOPMOTOHIKIB (47,12+0,77) i3 30aaHCOBaHUM CHMIIATOBAaryCHUM OalaHCOM OyB MEHIIUM BiJIHOCHO JOCIIiIHOT
rpynu MeHmuH Ha 6,77 % BiTHOCHO mocmimHOI rpymu BaroToHikiB (7,67+0,38 r/m) (P<0,001). BpaxyBaBmm
iH/IMBITyabHi OCOOIMBOCTI OpraHi3My NTHILI Ta BCTAHOBUBIIN TOHYC aBTOHOMHOI HEPBOBOI CHCTEMH, BU3HAYCHO,
110 aBTOHOMHA HEPBOBa CHCTEMa Ma€ BILIMB Ha OiTKOBHi 00MiH y ntuii. [lepcrneKTHBOO MOAAITBIIOrO JOCITIHKSHHS
€ BHUBYCHHS MHTaHHA 3aCTOCYBAHHsS MpEMapaTiB HAHOAKBAXEJATiB /Ul MOKPAIICHHS MPOAYKTHBHOCTI 1
MeTaboIIYHUX MPOLECIB i3 BpaxyBaHHs TOHYCY aBTOHOMHOI HEPBOBOI CHCTEMH.

Karo4osi c1oBa: nTuId, 61710K, aBBTOHOMHA PETYIIALST, KPOB, IIPOJYKTUBHICTb.
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Introduction

Protein metabolism plays a significant role in the
development of laying hens, which will significantly
affect their productivity [3]. It has been established that
4—-6 weeks before the first egg-laying, the development of
secondary reproductive organs and follicle growth in the
ovary occurs in birds. The highest consumption of energy
organic compounds and protein is used during the period
of active egg-laying. Thanks to the successful adjustment
of these components, it is possible to maintain a stable
flock productivity, especially in the first period of
egg-laying [7, 9]. It has been established that protein and
poultry productivity are interdependent, as evidenced by
the fact that the increase in protein in the diet increases
productivity. Taking this feature into account, the need for
protein-rich plant feeds in poultry farms is growing [2, 8].

The use of large amounts of protein to improve
poultry performance is not a one hundred percent
solution. This is because this issue combines additional
factors [5, 20]. The first of which is the issue of protein
metabolism, it is worth considering that the body has
systems for regulating metabolic processes. The second
issue that arises when improving protein metabolism is
that excessive protein consumption in poultry farms
causes an environmental problem [16, 18]. Returning to
the issue of systems that correct metabolic processes, it is
worth noting neurohumoral regulation. It is the combined
work of the nervous system and hormones that maintains
the body's homeostasis. It is worth noting that each animal
has individual characteristics of metabolic processes.
Since each organism is not identical to the other,
identifying these differences is important to help
better balance the animal's diet to improve metabolic
processes [17, 19].

Determining the tone of the autonomic nervous
system will facilitate the analysis of individual animal
characteristics, which will help to better study metabolic
processes in the body. Further, understanding this issue
provides scientists with a foundation for improving the
course of metabolic processes in the animal body, which
will become a source of necessary information for
production, which will improve productivity [1, 12].

The purpose of the study

The aim of the work was to investigate the role of the
autonomic nervous system in protein metabolism and to
take into account the individual characteristics of the
poultry organism, characterized by different tone of the
autonomic nervous system.

Materials and methods

An electrocardiographic study was performed with
the recording of electrical potentials of the bird's heart
for at least 100 cardiac intervals. The electrodes of the
cardiograph were placed at the site of the humerus
and tibia. Blood samples were taken at the age
of 4.5 months from the saphenous vein of the shoulder,
after a fasted diet.

To obtain serum, the samples were incubated in a
thermostat at 37°C. Total protein was determined using a
LabLine-010 spectrophotometer (Austria). To determine
total protein, a test system from Laboratory Granum LLC
(Kharkiv) was used. Kharkiv. Measurement conditions:
wavelength 540 (530-650) nm cuvette with an optical
layer thickness of 1 cm, temperature 15-25 °C. Before
using the reagents, they were kept at room temperature for
30 minutes. After that, the following samples were
prepared for analysis according to the table 1:

Table 1
Scheme of reagents application for the study

Blank Standard The
Parameters
sample sample prototype
Reagent 1 (ml) 1,0 1,0 1,0
Standard, (ml) - 0,025 -
Sample (ml) - - 0,025

The samples were mixed and placed in a thermostat at
37 °C for 5 min. After that, measurements were made
on a photocolorimetry in cuvettes with an optical layer
thickness of 10 mm relative to the blank sample at a
wavelength of 540 (530-650) nm.

The results were calculated according to the formula:

(1)

Bt
Ct‘ = E_st X C St

C; — is the concentration of total protein in the test
sample, g/1.

E, — is the optical density of the test sample, optical
density units.

Eg; — optical density of the standard, optical density
units.

C,; — is the content of total protein in the standard,
70.0 g/1.

For the determination of albumin, a test system from
Laboratory Granum LLC was wused. Kharkiv.
Measurement conditions: wavelength 630 (600-650) nm
cuvette with an optical layer thickness of 1 cm,
temperature 15-25 °C. Before using the reagents, they
were kept at room temperature for 30 minutes. After that,
the following samples were prepared for analysis
according to the table 2:

Table 2
Scheme of reagents application for the study

Parameters Blank sample  Standard sample  Prototype
Reagent 1 (ml) 1.0 1.0 1.0
Standard, (ml) - 0.005 -
Sample (ml) - - 0.005

The samples were mixed and placed in a thermostat at
37 °C for 5 min. After that, measurements are made on a
photocolorimetry in cuvettes with an optical layer
thickness of 10 mm relative to the blank sample at a
wavelength of 630 (600—650) nm.
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The albumin concentration is calculated by the
formula:

E,
C,=--X%XCgq
Est

(1)

C, — is the concentration of total protein in the test
sample, g/l.

E, — is the optical density of the test sample, optical
density units.

E,; — optical density of the standard, optical density
units.

C,¢ — is the content of total protein in the standard,
50 g/l.

For the determination of creatinine, a test system from
Laboratory Granum LLC was used. Kharkiv.
Measurement conditions: wavelength 500 (490-520) nm
cuvette with an optical layer thickness of 1 cm,
temperature 15-25 °C. Before using the reagents, they
were kept at room temperature for 30 minutes. After that,
the following samples were prepared for analysis
according to the table 2:

Table 3
Scheme of reagents for the study
Experimental Standard Blank
Parameters
sample sample sample
Prototype ml 0.5 - -
Distilled water 10 1.0 15
ml
Standard ml - 0.5 -
Working 0.5 0.5 0.5
solution 3

Stir for 5 minutes.
Then centrifuge the sample for 10 min at 3000 rpm

Supernatant ml 1.0 1.0 1.0
Working reagent 05 05 05
1 ml
Working reagent 05 05 05
2 ml

The samples were mixed and placed in a thermostat at
37 °C for 5 min. After that, measurements are performed
on a photocolorimetry in cuvettes with an optical layer
thickness of 10 mm relative to the blank sample at a
wavelength of 500 (490-520) nm.

The globulin concentration is calculated by the
formula:

E
C,=-LtxCgq
Est

3)

C; — is the concentration of total protein in the test
sample, pmol/L..

E, — is the optical density of the test sample, optical
density units.

E, — optical density of the standard, optical density
units.

C,¢ — is the content of total protein in the standard,
166 umol/L.

Statistical analysis of the results was calculated using
Microsoft Excel software. The probability of the
difference between the obtained indicators was calculated
using the Student's method. Differences between the

compared indicators were considered significant at the
level of significance P<0.05, P<0.01, P<0.001.

Results and discussion

During the biochemical analysis of blood plasma of
poultry at the age of 60 days, the following indicators
were found for the experimental group of normotonics
(Table 4).

Table 4

Indicators of the protein fraction in the blood serum of
poultry of the experimental group of normotonics at the
age of 4.5 months (n=5)

Indicators NVB SE M SD A Min Max
Total 5 061 4610 135 007 4444 47.90
protein, g/l
g‘/llb“mm 5 025 456 055 -198 3.60 490
Creatinine, 5 34 4712 077 153 4640 4840
pmol/l
Note: NVB — number of valid observations, SE — standard error,
M - mean value, SD — standard deviation, A — asymmetry,

Min — minimum value, Max — maximum value.

According to the results of biochemical studies of
poultry blood plasma, it was found that the content of total
protein in normotonics on day 60 ranged from 44.44 to
4790 g/l with an average value of 46.10+1.35 g/l.
The albumin content ranged from 3.60 to 4.90 g/l and had
an average value of 4.56+0.55 g/I. The creatinine content
in the experimental group of normotonics ranged from
46.40 to 48.40 umol/L with an average baseline value of
47.12+40.77 pmol/L.

According to the results of biochemical analysis of
blood plasma, the experimental group of sympathotonics
had differences in the content of total protein and albumin
with creatinine in contrast to other experimental groups
(Table 5).

Table 5

Indicators of the protein fraction in the blood serum

of poultry of the experimental group of sympathotonics
at the age of 4.5 months (n=5)

Indicators. NVB SE M SD A Min Max
Total 117 541 260 -1.70 497  56.1
protein, g/
gllb“m‘m 5 022 69 049 -026 640 7.0
Creatinine, 5 553 47020 566 096 4120 5690
pmol/l

Note: NVB — number of valid observations, SE — standard error,
M - mean value, SD — standard deviation, A — asymmetry,

Min — minimum value, Max — maximum value.

Based on the biochemical study of blood plasma of the
experimental group of sympathotonics, it was found that
total protein ranged from 49.70 to 56.10 g/l with an
average value of 54.10£2.60g/l. The albumin
content in this bird ranged from 6.40 to 7.50 g/l and
averaged 6.96+0.49 g/l. In this experimental group of
sympathotonics, the creatinine content in the blood
plasma was in the range of 41.20-56.90 umol/L with an
average value of 47.92+5.66 pmol/L.
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The experimental group of vagotonics according to
the results of biochemical studies had differences in the
content of total protein, albumin and creatinine in the
blood plasma (Table 6).

Table 6

Indicators of the protein fraction in the blood serum of
poultry of the experimental group of vagotonics at the
age of 4.5 months (n=5)

Indicators. NVB SE M SD A Min Max

Total 5 086 5630 190 -0.14 5370 58.70
protein, g/1

gllbumm’ 5 017 767 038 050 725 820
Creatinine, 5 034 5054 076 0.19 49.60 51.50
pmol/1

Note: NVB — number of valid observations, SE — standard error,
M - mean value, SD — standard deviation, A — asymmetry,
Min — minimum value, Max — maximum value.

It was determined that in the experimental group of
vagotonics, total protein values ranged from 53.70 to
58.70 g/1, which amounted to an overall average value of
56.30+£1.90 g/l. According to the results of biochemical
analysis, the albumin content ranged from 7.25 to 8.20 g/l
and had an average value of 7.67£0.38 g/l. In the
experimental group of vagotonics, the obtained globulin
values ranged from 49.60 to 51.50 umol/L and had
an average value of 50.54+0.76 umol/L.

The results of the analysis of total protein content
revealed differences in the indicators among the
experimental groups of animals with different tone of the
autonomic nervous system. The experimental group of
normotonics, whose indicators were the basis for compar-
ison with other experimental groups of poultry, since they
had a balanced effect of the sympathetic and para-
sympathetic nervous system, determined that the content
of sympathotonics was 23.19 % higher (P<0.01), and in
vagotonics the content was 18.38 % (P<0.01) (Fig. I).

58,7
60 57,5
58 55,8 56,1 55,8
56 55,6
53,8

54 55,3
52 49,7 531
50 479
48 = o7 16 452
46 44.4 >
44
42
40

1 2 3 4 5

s NOrmotonics Sympathotonics Vagotonics

Figure 1. Total protein content in blood plasma of experimental poultry groups

The statistical analysis of the results of biochemical
analysis of albumin content in poultry blood plasma
revealed differences in the protein fraction. It was
determined that the indicators in the experimental group
of normotonics were 40.55% lower than in the

experimental group of sympathotonics (P<0.001).
The experimental group of vagotonics had a higher con-
tent of albumin compared to normotonics by 1.5 times
(P<0.01) (Fig. 2).
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Figure 2. Albumin content in blood plasma of experimental groups of poultry

Scientific Progress & Innovations e 27 (3)

92



During the biochemical analysis of creatinine content,
differences in indicators were found among the
experimental groups of poultry with different tone of

experimental group of normotonics, creatinine levels at
the age of 4.5 months were 6.77 % lower than
in the experimental group of vagotonics (P<0.001)

autonomic  nervous regulation. Thus, in the (Fig. 3).
58 56,9
56
54
51,1 515
52 50,3 49.6 50,18
50
48,4 47,6
46 473
46,7
44 46,6
41,2
42 ’
40
1 2 4 5
e Normotonics Sympathotonics Vagotonics

Figure 3. Globulin content in blood plasma of experimental poultry groups

Protein metabolism is very important for the poultry
body. A sufficient amount of protein ensures a stable
increase in muscle mass and productivity [14]. To assess
protein metabolism, the best method is to evaluate
biochemical parameters. Thanks to them, it is possible
to better assess anabolic and catabolic processes, which
will provide a clearer forecast in predicting poultry
productivity [4, 6].

According to research, protein supplements with
lower crude protein levels are often used to improve
protein metabolism. The need to reduce the level of crude
protein is necessary to prevent nitrogen imbalance, which
is quite important for growing poultry that is growing
rapidly [13, 15]. Also, due to the intensive metabolism of
proteins in poultry and their significant accumulation
in a small space, it causes the development of an
environmental disaster. The reason for this is the growth
of a large number of gases that negatively affect the
ecological state of the planet [10, 11].

Summarizing the results, it was determined that
depending on the individual characteristics of the animal's
body, protein metabolism differs. This is evidenced by
differences in the content of total protein, albumin, and
creatine. Based on this, we can assert that the tone of the
autonomic nervous system and protein metabolism
processes are interdependent. Taking this into account,
when studying protein metabolism and introducing new
food additives into the poultry diet, it is necessary to
divide animals according to the tone of the autonomic
nervous system for better results.

Conclusions

It has been established that the tone of the autonomic
nervous system has an effect on protein metabolism in the
poultry body. The differences in the content of protein
fractions of blood between experimental groups of
animals, namely between normotonics, vagotonics and
sympathotonics, were determined. Normotonics have the
lowest levels of total protein, albumin and creatinine.

Vagotonics have the highest protein content among the
experimental groups of poultry. Taking into account the
individual characteristics of the poultry organism, laying
hens farms will be able to balance the feed ration more
effectively, which will increase the productivity of the en-
tire flock.

The prospect of further research is to study methods
of correcting protein metabolism and the use of nano-
aquahelates taking into account the tone of the autonomic
nervous system.
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One of the diseases of dogs for which antibiotics are often used is pyoderma. The causative agents of this disease
are usually autochthonous skin bacteria of the species Staphylococcus spp. (S. pseudintermedius, S. aureus and
others). However, the ability to effectively treat pyoderma in dogs is now severely limited by the emergence of
multidrug-resistant, methicillin-resistant staphylococci (MRS). Taking this trend into account, we set ourselves the
task of developing a safe method of treating this disease without the use of antibiotics, but with the help of

Podillia State University, bacteriophages lytic to staphylococci isolated from the skin. The purpose of this work was to check the lytic cycle
12, Shevchenko Str., of the development of selected four bacteriophages active against species of bacteria of the genus Staphylococcus,
Kamianets-Podilskyi, 32316, which will later become the basis of a phage preparation for the treatment of pyoderma in dogs. Isolation,
Ukraine identification and production of staphylococcal bacteriophages was carried out according to the generally accepted

method of Oliveira et al. To establish the latent period of the isolated phages, the method of a single cycle of phage
reproduction was used. It was established that phage S.a 4 during cultivation in a medium with Staphylococcus
aureus was characterized by a gradual release of virions, and at 50 min of incubation, the maximum number of phage
colonies in the medium was recorded — 7.65 log BUO/ml. The study of the dynamics of the development of phage
S.p 2 revealed a more intense infectious process than phage S.a 4. In particular, the latent period of phage S.p 2
was 10 minutes shorter than that of phage S.a 4 and was 40 minutes. During this time, phage development occurred
with the destruction of staphylococcal cells and the release of a large number of phages of 7.91 log BUO/ml, which
is considered good because it will contribute to the infection of other microbial cells in the inflammatory focus. The
infection process with the participation of phage S.she 3 was characterized by a short latent period, since the
maximum number of vibrios was released at the 40 th minute of incubation. At the same time, during the
development of this phage, a smaller number of virions is released, compared with the development of phages S.a 4
and S.p 2. The lytic process with the participation of phage S.e 5 was approximately similar to phage S.she 3. The
only difference was that the phage S.s/e 3 latent period was 10 min longer and amounted to 50 min, compared to
phage S.e 5 (40 min). Therefore, all isolated phages had a satisfactory latent period, which makes it possible to use
them for the production of a bacteriophage preparation for the treatment of inflammatory processes on the skin of
dogs.
Key words: bacteriophages, latent period of phages, pyoderma, dogs, antibiotic resistance, staphylococci.

XapakTepucTHKA JJATEHTHOT0 nepioay cradiiokokoBux (aris, BUIiJIeHUX 32 miogepmii
y codak

B. B. Crpoiu | O. B. I'oprok

3akna BUIOT OCBITH OpHUM 13 3aXBOpPIOBaHb CO0AK 3a SKOTO YaCTO 3aCTOCOBYIOTH aHTHOIOTHKH € mioaepMist. 30yTHHUKaMH JaHOTO

«TTOiTBCHKNH AepKaBHAN 3aXBOPIOBAHHS 323BHYAH € ABTOXTOHHI 6aK?ep11 WIKIpH BHAIB Staphylococcus spp. (S. pseudintermedius, S. aureus
yHiBepcHTeT, Ta iHmi). OgHaK 37aTHICTH €()EeKTHBHO JIKyBaTH miofgepMii y co0ak 3apa3 CyTTEBO OOMEXKEHa yepes MOsBY
M. Kam’strens-TToainseekmii, MYJIBTHPE3UCTCHTHUX, METUIIMITIHPE3UCTEHTHHX cTadinokokiB (MRS). BpaxoByioun Taky TEHIEHIIIO HaMH OYII0
Vkpaina NIOCTaBJICHO 3aBJaHHsS PO3POOUTH Oe3reyHuil crocié JiKyBaHHS [JaHOTO 3aXBOPIOBaHHS 0e3 BHKOPUCTAHHS

aHTHUOIOTHKIB, a 32 JOMOMOTOK BHAUICHHX 31 WIKipU OakTepiodariB MTHYHHX 10 cTadilokokiB. MeTow maHoi
poGoTH Oyn0 MepeBipUTH JITUYHHN LMKI PO3BUTKY BHIUICHUX YOTHUPHOX OakTepiodariB aKTUBHUX IIONO BUJIB
Gakrepiil pony Staphylococcus, siki B MOAJBIIOMY CTaHYyTh OCHOBOIO y (haroBoMy Npenapati AjIs JIIKyBaHHsS
miogepmii cobak. Bupinenns, inentudikamiss Ta oTpuMaHHS CTaiIOKOKOBUX OaktepiodariB MpoBOAMIM 32
3araJbHOBU3HAHOW 3a MeToaukor Oliveira. /I BCTAHOBJIEGHHS MEPiOLy JATEHTHOTO 4Yacy y BUAiIeHHX (ariB
BUKOPHCTOBYBAJIM CIIOCIO OAWHOYHOrO LHUKIY pPO3MHOXEHHs ¢ara. Bcranomeno, mo d¢ar S.a 4 mig gac
KYJIbTUBYBAaHHS y CEpPENOBUII i3 30JIOTUCTUM CTa(iIOKOKOM XapaKTepU3yBaBCsl MOCTYIOBHM BUBLILHEHHSM
BipoHiB i Ha 50 XB iHKyOauii peecTpyBaaM MaKCHMalbHY KUIBKICTh (DaroBux KOJOHIH B CEPElOBHINI —
7,65 log BYO/mn. JlocnipkeHHs IMHAMIKH PO3BHUTKY (ary S.p 2 BUSBWIO IHTEHCHBHIIIMI iH(eKiiHMIT nporiec,
HiX dary S.a 4. 3okpema naTeHTHUi nepion y dary S.p 2 6yB Ha 10 XB kKopoTIHii, HixX (ary S.a 4 1 craHoBuB 40 XB.
IIpotsrom 1poro yacy BiiOyBaBcsi pO3BUTOK (ary 3 pyiHYBaHHSM KJIIiTHH CTa()iIOKOKIB i BUBUIBHEHHSAM BEIMKOT
kinbkocTi daris 7,91 log BYO/mn, mo BBakaeThest JOOPHM OCKINBKH OyJie CIIPUATH 3apa)KEeHHIO iHIINX MIKPOOHUX
KJIITHH y 3anajbHOMY BOTHUILI. [H(pekuidHuii mpouec 3a ydacti ¢ary S.she 3 xapakTepu3yBaBCsS KOPOTKHUM
JIATEHTHUM IEPi0JIOM, OCKUJIbKM MaKCHMallbHa KiJIbKiCTh BiOpiOHIB BUBLIbHsUIacsS Ha 40-By XBWIMHY iHKyOAlii.
BozxHouac mix yac po3BHTKY JaHOTO (ary BUBIIBHAETHCS MEHIINA KibKiCTh BIPiOHIB, MOPIBHIOIOUH 3 PO3BUTKOM
dari S.a 4 it S.p 2. Jlitnunuit npouec 3a y4acti dary S.e 5 OyB npuOnusHO ananoriynuit six i dara S.she 3.
BinmiHHICTB HONISITANA TUIBKY B TOMY, 1110 Y dary S.she 3 nateHTHuii nepion 6ys Ha 10 XB noBumii i cranoBuB 50 XB,
nopiBHio0uM 3 (arom S.e 5 (40 xB). Oxe, yci BumiNeHi (ary Mayy 3a0BIIBHHI JIATEHTHUH Iepiof, 10 Aae
MOXITMBICTh 1X BHUKOPHUCTOBYBATH JUIsi BUPOOHHUIITBA OakTepiodaroBoro mpenapary sl JIKyBaHHS 3alajbHHX
MPOIIECiB Ha HIKipi cOOaK.

Kuarouosi ciioBa: Gakrepiodary, naTeHTHHH mepion ¢ariB, mogepmisi, cOOaku, aHTHOIOTHKOPE3ECTEHTHICTB,
CTa(hiIOKOKH.

Bi6aiorpadgiunuii onuc nust uuryBannsi: Cmpoiu B. B., Toprox FO. B. XapakTepucTHKa JaTeHTHOTO Nepiofy cTadiloKOKOBUX (ariB, BUALICHUX 3a
miozmepMii y cobak. Scientific Progress & Innovations. 2024. Ne 27 (3). C. 95-99.
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Beryn

Jdns  mpodurakTMKM Ta JIKYBaHHA 3alalibHUX
3aXBOPIOBaHb 3BUYANHOIO MMPAKTUKOIO TIPOTITOM JIECSITH-
niTh Oyno BuKOpucTaHHS aHTuOioTHKIB [1-3]. Ile
NIPU3BEJIO JI0 HAaJMIPHOTO BUKOPHUCTAHHS aHTHOIOTHKIB,
1110 CIIPUYMHUIIO 3HWKEHHS X e()eKTHBHOCTI Uepe3 MosIBY
Ta TOIIMPEHHs CTIHKMX OakTepii [4—6]. YV nmanmii yac
KUTBKICTP ~ QHTHOIOTHKIB, 10  BHKOPHCTOBYIOTBHCS
Yy TBapHHHUITBI, € HAHOUIBIIOI0 YaCTHHOIO Cepex ycCix
aHTHOIOTHKIB, II0 BHKOPHUCTOBYIOTHCS Y BCHOMY CBITI,
MEPEBHIIYIOUN Ti, II0 BHUKOPUCTOBYIOTHCS B MEIHIIMHI
[7]. 3okpema B ocTaHHI POKH B TBAPUHHUIITBI 110 BCHOMY
CBITY BHKOPHCTOBYETbCS TIPOTSTOM OJHOIO  POKY
npuOIM3HO 65 TOHH MPOTUMIKPOOHUX mpemnapartis [8, 9].
Jo 2030 poky CHOXHBaHHS aHTHOIOTHUKIB OYIKYETHCS
3pocte Ha 65% [10, 11]. BpaxoByloounm HasBHY
TEHJCHLII0 [0 IIUPOKOMACIITAOHOIO BUKOPHCTAHHS
aHTUMIKPOOHMX TMpenapariB, O4YEeBHAHUM €  (aKT,
IO CHOTOJHI CBIT CTHKAETHCS 31 3pOCTAIOUOIO IMOSBOIO
OakTepili, cTifikux g0 aHTHOiIOTHKIB. BogHOuWac
3a00poHa 10 BHKOPUCTAHHA JESKHX  ICHYIOUHMX
aHTHOIOTHKIB ¥ BIICYTHICTP  PO3POOKM  HOBHX
MPOTHMIKpOOHUX  3aco0iB, BHUKIHWKAIH  HATaJdbHY
NoTpeOy B MOUIYKY HOBHX aJIbTEPHATHB IPOTH 30y THHKIB
3amaneHHs TBapuH [12—-14].

Baxrepiotarn Ta iX moximHi (€HAONI3MHI) BBAKAIOTHCS
MiHHAMH aJbTEPHATUBHUMH aHTUMIKPOOHHMH pedo-
BuHamu [15, 16]. bakrepiodarn (dparm) — me Bipycw, sxi
crierigyHO 3apakaroTh OaKTepii, sIKi MOXYTh BOMBATH
Ta Ji3yBatu Oakrepii, ski BoHM iH(ikyroTs [17, 18],
OyIy4¥ HEIIKiITMBUMH /IS JIIOAMHN, TBAPUH 1 POCIIHH.
BakTepiodarn € TPHPONHUMH XWKaKaMu OaKTepii,
BCIOINCYIINMH B HAaBKOJHITHHOMY CEPEIOBHII, 3 BUCO-
KOI0 CHEIM(ITHICTIO 0 TOoCTojaps Ta HEMIKiITHBUMHU
Ui TBapwH. 3 WX mNpuuuH Qarm Ta iX MOXIAHI
BBA)XAIOThCS IIHHUMH aHTHMIKpOOHMMH aJIbT€pHa-
TUBaMH, M0 B IEPCIEKTHBI JaayTh MOXIIHUBICTh
CKOPOTHTH IIOTOYHE BUKOPHCTaHHS aHTHOIOTHKIB Yy
BeTepHuHapii Ta meauuuHi [19].

OnHUM 13 3aXBOPIOBaHb cepesl cobak 3a SKOro 4acTo
3aCTOCOBYIOTh aHTHOIOTHKH € mionepMis. 30yIHUKaMU
JTAHOTO 3aXBOPIOBAHHS 3a3BHYail € aBTOXTOHHI OakTepil
mKipu BumiB Staphylococcus spp. (S. pseudintermedius,
S. aureus ta iHmi) [20]. OxHaK 3DAaTHICTH €(EKTUBHO
JMKyBaTH MmiomepMii y cobak 3apa3 CyTTeBO oOMeKeHa
yepe3  MOSBY  MYJbTHPE3HCTCHTHHX,  METHIMIIH-
pesucteHTHHX  cradinokokiB  (MRS), a  Takox
00MEXEHHSIM Ha IPU3HAYCHHS aHTUMIKPOOHHUX Ipernapa-
TiB Uit JoMmaniHix TBapuH [21, 22]. BpaxoBywoun Taky
TEHJICHLIII0 HaMU OYJI0 MOCTaBIICHO 3aBJaHHS PO3POOHTH
Oe3reyHmit crociO JIIKyBaHHs JaHOTO 3aXBOPIOBAHHS 0¢3
BUKOPHCTAHHS aHTHOIOTHKIB, a 33 TOMIOMOT0I0 BUIIICHUX
31 mKipu 6akTepiodariB JITHIHUX IO CTA(IITOKOKIB.

MeTta gocJrigkeHHs

Meroro maHoi pobGOTH OyJI0O NEpEeBIPUTH JITHYHUH
LUKJI PO3BUTKY BHIUICHUX YOTHPHOX Oakrepiodaris
aKTHBHHX ITIOJI0 BUIiB OakTepiit pomy Staphylococcus, siki
B [TOJIAJTIBIIIOMY CTaHYTh OCHOBOIO y (paroBoMy mpemnapari
JUTA TiIKyBaHHS mmioaepmii cobax.

Marepianu i MmeToau

JlocnikeHHsT MPOBECHO B 3aKiafi BHUIIOI OCBITH
«[lominbChKMiA JiepKaBHUN YHIBEpCUTET». BuineHHS,
ineHTHOIKAIT  Ta  OTpPUMaHHA  CTa(iIOKOKOBUX
Oaktepiodarie  mPOBOAWIM 32  3araJbHOBH3HAHOIO
meromukoro Oliveira et al. [23]. Jlmd BcTaHOBJICHHS
Tepioy JTaTEHTHOTO Yacy y BUAUICHNX (ariB BHKOPHCTO-
BYBAJIU CTIOCIO OJJMHOYHOTO IUKITY PO3MHOKEHHS (ara [24].

CratuctiaHy  OOpoOKy ~ OTpPHMaHHX  JaHUX
TPOBOJWIIA 3 BUKOPHCTaHHSM Tporpamu Statistica 9.0
(StatSoft Inc., USA). Busnauanu cepenue apupmeTuyHe
(m), cTangapTHY MOXUOKY cepenHboi BennunHu (M+m).
Pi3HuIs M BeTUUMHAME BBaXkajacs BiporigHa 3a P He
Hmwxkue 0,05.

PesyabTaTn Ta ix 00roBopeHHs

Y momepenHix IOCHiPKEHHSX HaMH 3 BOTHHII
3amajyieHHs 3a MoaepMii codak BHAUICHO Ta iAeHTH(IKO-
BaHO YOTHPH JITHIHUX CcTa(iIOKOKOBUX (ariB, 30Kpema,
¢ar S.a 4 aktuBHUH mono S. aureus, dar S.p 2 MITHIHUI
mono  S. pseudintermedius;, dar S.she3 — 1womo
S. schleiferi subsp. coagulans; ¢ar S.e5 — mono
S. epidermidis [25). BogHouac BuKopucTaHHs dariB y
JIKyBaJIbHOMY Tpernapati nepeadadae HEOOXITHICTh ix
BCEOIYHOTO IOCHIKEHHs, a OJHUM 13 METOMIB, SKHM
XapakTepu3ye IIBHIKICTh HAKONMWYCHHS BIOPIOHIB B
CepeIOBHIII 3aCTOCYBAHHS € BU3HAYCHHS iX JIATEHTHOTO
mepioxy. Came Taki JOCHiIKEHHS OyJ0 TPOBENCHO i3
BiiOpaHUMH YoTHpMa (ParaMm.

Busieneno (puc. 1), mo ¢ar S.a 4 mig 9ac KyJIbTHBY-
BaHHS B CEPEIOBHII 13 30JIOTUCTHM CTa(ilIOKOKOM
XapaKTepU3yBaBCs MOCTYIIOBHM BUBUIFHEHHAM BIPOHIB 1
Ha 50 xB iHKyOallii peecTpyBaii MaKCUMaJIbHY KUIBKICTh
(daroBux KoJioHiit B cepenoBuili — 7,65 log BYO/Mi.
e BKa3ye, mio naTeHTHHH nepiox it AaHoro ¢ary
CTaHOBHUTh NpuOIM3HO 50 XB, 3a el Yac KiUIbKICTh
AKTHBHUX BIPYCHHX YacTHUH 30UIBIIYETHCS MPUOIN3HO
Ha 4 NOpSAAKH, IO BBAXKAETHCSA 3aJ0BUIBHUM IS
PO3BHTKY dary.

Kinbkicts BYO/mi, log

10x8 20xB 30xs 40xs 50xB  60xB

Yac KYyJIbTUBYBaHHS, XBUJINH

Puc. 1. JlarentHuii nepion dary S.a 4
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JocmipkeHHsT JOWHAMIKA —PO3BHTKY dary S.p 2
BUSIBWJIO (puc. 2) IHTEeHCUBHIIINMH 1H(EKIiHMI mpouec,
SIKIIIO TTIOPIBHIOBATH 13 pO3BUTKOM (ary S.a 4.

Kinskicts BYO/mu, log

10xe8  20xB 30xB 40xB 50xB

Yac KYJbTUBYBAHHS, XBUIIMH

60 xB

Puc. 2. Jlarentanit nepion dary S.p 2

3okpema aTeHTHUi nepion y gary S.p 2 6ys Ha 10 xB
KoporTimii, Hix ¢ary S.a 4 1 cranoBus 40 xB. [Ipotsirom
LILOTO Yacy Bif0yBaBcs PO3BUTOK (ary 3 pyHHYBaHHSIM
KJIITHH cTa(IOKOKIB i BUBIILHCHHSIM BEJIUKOI KITBKOCTI
¢arie 7,91 log BYO/Ma, 10 BBaXaeTbcs A0OpUM
OCKUTBbKH Oyne CIpHATH 3apakeHHIO IHIIMX MiKpOOHHX
KIIITHH y 3allafbHOMY BOTHHIII.

AHamizyloun JIUHaMiKy pO3BHTKY ¢ary S.she 3
(puc. 3) Bigmivaemo, mo iHQEKIIHHAN mporec Xxapakre-
pU3yBaBCcS KOPOTKHM JIATEHTHHM II€PiOZOM, OCKIUTBKH
MaKCHMallbHa KINBKICTh BIOpiOHIB BHBIJBHANIACS HA
40-By xB iHKyOaIrii. BomHouac mi yac pO3BUTKY JaHOTO
(dary BUBUIBHSAETBCS MEHINA KUIBKICTH  BIPiOHIB,
MOPIBHIOKOYH 3 PO3BUTKOM (hariB S.a 4 i S.p 2. Tax mig
yac JIATEHTHOTO TMepioay po3BUTKY dary S.she 3
KUIBKICTh BipioHIB craHoBuia 6,73 log BYO/mi, To6TO
30ibIIMIACs Ha 2,7 mopsijka, a darie S.a 4 i S.p 2 Ha 3,6
Ta 3,9 mopsaka, BiAIOBIIHO.

Kinbkicte BYO/m, log

10 xB

20x8  30xB 40xB 50xB

Yac Ky/IbTUBYBAHHS, XBHJIINH

60 xB

Puc. 3. JlarentHuii nepiox dary S.she 3

XapakTepucTHKa JITHYHOTO TPOLEcy 3a y4acTi
tdary S.e5 (puc. 4) BusBMIAa TPUOTU3HO Ty XK caMmy
3aKOHOMIPHICTb II10JI0 KUIBKOCTI BUBUIEHEHUX BIpIOHIB,
sK 1 3a po3BUTKy ¢ary S.she 3. BimMmiHHICTH ToNsATaNa
TUIBKU B TOMY, 1O y ¢ary S.she 3 nateHTHUH mepion
O0yB Ha 10 xB moBmmii i craHOBUB 50 XB, MOPIBHIOIOYHN
3 parom S.e 5 (40 xB).

6,32

6,1
5,68 I I
P I
Eﬁ . 4,05
S
z2 11 I
o
5
%
R=
~
10 xB 20 xB 30 xB 40 xB 50 xB 60 xB

Yac KynbTUBYBaHHS, XBUIMH
Puc. 4. Jlarentruit nepiox dary S.e 5

OTxKe, y3arajibHIOIOYE JaHWI JIOCHTIJ, BiI3HA4aeMo,
0 BUJIUIEHI YOTHPH JITHYHI (aru g0 KyJIbTyp
cTa(IIOKOKIB, SIKI BUSIBIISIIOTHCS Y 3alajIbHOMY IpOIEci
3a miojepmii, Manu nateHTHUH nepiox Bix 40 no 50 xB
IpU [[bOMY KUIBKICTh BHMBIJIbHEHHX BIPIOHIB CTaHOBHJIA
Bix 6,71 mo 7,91 log BYO/mun. Takuit naTreHTHHIA TIepios
Ta KUIBKICTh BUBUIBHEHHX  BIpPIOHIB €  IUIKOM
3aOBUTPHAM JUIS BHKOPHCTaHHA JaHWX (Qarie y
TeXHONorii BUPOOHMITBAa (HaroBoro mpemapary 3
JKYBaJIbHOIO METOIO IIPOTH CTa(1IIOKOKIB.

®darn MOXYTh OyTH BHMKOPHCTaHI 3 JIIKyBaJbHOIO
METOIO JIMIIE B TOMY BHIIAJKY, SKIIO BOHH IPOSIBIAIOTH
JITHYHUNA [UKJI PO3BUTKY y KJIITHHAX CBOIX TOCHOIApiB,
aJ/DKe JII30TEHHI IITaMH Bipycy HE 34aTHI 10 J3HCY
OakrepianpHUX KIITHH [26, 27]. ToMmy BHIiICHI HAMH
yotupu cradigokokoBi (arm Oyau mepeBipeHi Ha
IHTEHCHUBHICTh pO3BUTKY (aroBoi iHdekuil B ymoBax
in vitro. BcTaHOBIIEHO, 1110 BULIEH] YOTUPH JIITHYHI Qaru
JO KyIbTyp CTa(IOKOKIB, SIKi BUSBISIIOTBCA Yy
3amajqbHOMY MpOIECi 3a MiOACPMii, Mand JIaTCHTHHH
mepiog Bim 40 ngo S50xXB mpH 1BOMY KUIBKICTh
BUBUIBHEHHWX BIpiOHIB cTaHoBWia Big 6,71 1o
7,91 log BYO/mu1. Takwuii naTeHTHU# 1epio]] Ta KUIbKICTb
BUBUIFHCHHUX BIPIOHIB € MIJIKOM 3aJ0BUIBHUM IS
BUKOPHCTAHHS NMaHWX (hariB y TEXHOJIOTii BUPOOHMIITBA
(aroBoro mpemapary. OCKIIBKH pe3ynbTatéd  [24]
TTOB1TOMJISIFOTH TTPO BUKOpHCTaHHS (ary Phage SAvB14 3
nmateHTHUM nepionom 30-50 XB y BeTEpHHAPHOMY
npenapari A JTIKyBaHHS 3allajieHHs] BUMEHI B KOPIB.
BopHowac  IOCHIAHWMKM — MOBIIOMISIIOTH, IO JUIS
BIOPOBA/DKEHHSI Yy  NPaKTHKy  OakrepiodaroBux
npenapariB  BOHM [OBHHHI IPYHTOBHO MiJJIaBaTUCS
JIOCTIJIKSHHIO. 30KpeMa 70 TAKUX JIOCIIKEHb BiIHOCATh
BU3HAYCHHS CTIMKOCTI BuAUeHHX ¢ariB a0 pi3HUX
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Temmnepatyp Ta pH HaBkonumHboro cepenosuma [18, 19].
KpiM TOro nnst BUKIIOWEHHS HasBHOCTI mpodaris
y MarouyHux OakTepiaJbHUX-KJIITHHAX  HPOBOJSTH
€KCIIEPUMEHTH i3 BUKOPUCTAHHSIM (i3UYHMX Ta XIMIYHHX
MeToniB  (00poOKy KynbTyp cTadijJOKOKIB YibTpa-
¢ioneroBuME poMeHsIMHA, MiTominuH C, MOJIEKYIISIPHO-
TCHETHYHI JOCTiKeHHS (ariB 3 BHU3HAYCHHA TCHIB
CTIHKOCTI 10 aHTHOIOTHKIB, TOIIIO).

Omke, BUABIEHA  3JaTHICTH 7O  aKTHBHOIO
PO3MHOXKEHHS Y OaKTepialbHUX KIITHHAX Y BHIUICHUX 31
OIKIpW 9YOTHUPHOX IIITHYHUX OakTepiodariB mae 3MOTy
BUKOPHUCTATH IX JIJIS TOJANBIINX JOCITIKEHD 3 PO3POOKU
¢daroBoro mpemapaTy Juii JIIKyBaHHS ~ 3amajJbHUX
3aXBOPIOBaHb IIKIPH y COOaK.

BucHoBKHM

VY BumineHuX 3 ypaxeHoi 3a miogepmii ¢aris S.a 4,
S.p2, Sshe3 Ta S.e5 naTeHTHUH TIepiOJ CTAHOBUB
Bix 40 mo 50 XB mpW HIBOMY KINBKICTP BHBUIBHEHHX
BipioHIB KommBajacs B Mexax 6,71-7,91 log BYO/mu.
Taka iHTEHCHBHICTH iH(EKIIHHOTO TPOILECy 3a yJacTi
MaHuX OakTepioariB BBaKAETHCS TMO3UTUBHOK IS
BUKOPHCTAHHS X y HMOAANBLIMX JOCIIKEHHSIX 3 METOO
po3po0OKkH (aroBoro npenapary.

IHepcnexmusu nooansuiux 00CHioNceHb TONATAITh Y
BU3HAYEHI BIUIMBY Ha PpO3BUTOK ariB (i3MyHMX 1
XIMIYHUX YMHHHUKIB 3 METOIO BiI0OOpY HaleeKTUBHIINX
JUisi po3poOku (haroBoro mpernapary akTHBHOTO MO0
30yIHUKIB moAepMii codax.

KouduikT inTepecin

ABTOpH CTBEpPIKYIOTH TIPO BiJCYTHICTH KOH(DIIKTY
IHTEepeciB 100 iXHBOTO BHKJIALy Ta pe3yJbTaTiB
JIOCIIKEHB.
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Correspondence Author Helminthiases induced by parasitic helminths persist as a significant concern within the realm of veterinary
A. Mushynskyi medicine, particularly in relation to animal health in Ukraine. The objective of this investigation was to ascertain the
E-mail:

prevalence of parasitic diseases in canines attributable to helminths and protozoa within the urban locality of
mushynskyab@pdatu.edu.ua Kamianets-Podilskyi, situated in the Khmelnytskyi region. The subjects encompassed in this research included
service dogs, domestic canines, and stray dogs from Kamianets-Podilskyi. A total of five helminth species and one
protozoan species were identified among the canine population: one species classified within the class Cestoda
(Dipylidium caninum — 15.6 %); four species classified within the class Nematoda (Toxocara canis — 40 %,
Toxascaris leonina — 15.1 %, Ancylostoma caninum — 4.8 %, Dirofilaria repens — 2.4 %); alongside one protozoan
species (Giardia spp. — 13.4 %). In 17.4 % of the affected canines, instances of mixed and polyparasitic invasions
were documented. The most prevalent combinations included the co-infection of ancylostomiasis and toxocariasis
(9.7 %), dipylidiosis alongside toxocariasis (12.9 %), and in certain canines, three or more components of
parasitocenosis were identified. Protozoa were frequently detected in conjunction with helminths (26 %). The
highest prevalence of infection was noted amongst stray canines. The findings of this study elucidated that the
predominant infections within the canine population were toxocariasis, toxascaridosis, and dipylidiosis, whereas

Higher Education Institution
Podillia State University,
Shevchenko, 12,
Kamianets-Podilskyi, 32316,
Ukraine

ancylostomiasis, dirofilariasis, and giardiasis exhibited lower prevalence rates. In puppies (up to 6 months),
occurrences of toxocara and ancylostoma were recorded with greater frequency. In young dogs (6 months to 2 years),
strongyloides and cestodes were additionally noted. Adult dogs (2—7 years) and senior dogs (over 7 years) exhibited
infections with toxocara, ancylostoma, cestodes, and dirofilaria. Based on the findings of this research, it can be
inferred that female canines, with an infection rate of 55.1 %, exhibited a higher prevalence of helminth infections
in comparison to males, who demonstrated an infection rate of 44.9 %. Mitigating the dissemination of helminthiases
should primarily entail the implementation of stringent hygiene protocols for domestic canines, regular deworming
in accordance with the recommendations of qualified veterinarians, a reduction in the population of stray animals,
and prompt examination and treatment of afflicted animals.
Keywords: helminths, dogs, nematodes, zoonoses, vector-borne diseases.

ITapa3utapHi 3aXBOpIOBaHHA C00aK B YMOBAaX MiCbKOI MOMYJIsIILil

A. b. Mymmncekuii | T. M. Kapuesceka | C. I1. Kepununuii | JI. b. CaBuyk | T. B. Betnincbka

3aKJa 1 BHIIOI OCBITH reJ’ILMiHT03I/I, Cl'IpI/I'{HHCHi NapasuTUIHUMU YEpBaMHU, 3AJIUIIAIOTH aAKTyaJbHOMO HpOGJ’ICMOIO BeTepI/IHapHOI

1O TbCHKMI eprkaBHHi MEIUIMHH, 0COOIHBO B KOHTEKCTi 370POB’Sl TBAPHH B YKpaiHi. MeToro po6oTu Oyio 3’SCyBaHHS HOMIMPEHOCTI
yHiBepcHTETY, napasuTapHUX 3aXBOPIOBaHb COOAK, CIIPUYMHEHHX TeJbMIHTAMM 1 HalMpocTiluMu, B ymMoBax Micta Kam’sHenb-
M. Kam’sinens-TTozinbepkuii, IMopinecpkuii XMenpHUIBKOT obmacTi. O6’ekTaMu AOCHIIKEHHs OyIH CIIy>K00Bi, JOMAIIHI Ta OE3MOMHI COOaKH
Vkpaina M. Kam’sneup-Tlominecekuit. Cepen cobak Oyiio BUABICHO I'SITh BUAIB IeJbMIHTIB Ta OJWH BHJ HaHNPOCTIMINX:

onuH BuA 3 kiacy Cestoda (Dipilidium caninum — 15,6 %); qotupu Buau 3 knacy Nematoda (Toxocara canis —40 %,
Toxascaris leonina — 15,1 %, Ancylostoma caninum — 4,8 %, Dirofillaria repens — 2,4 %) 1 onuH BU HAHIIPOCTIMIX
(Giardia spp. — 13,4 %). Y 17,4 % ypaxeHHX TBapuH Iapa3uTapHi iHBa3ii peecTpyBaau y BHITIAAI MIKCT- i
noniinBasiif. Cepex HaWMONIMPEHIMX KOMOIHALIH CIOCTEpiralil MOEJHAHHS aHKIIOCTOMO3Y 1 TOKCOKapo3y
(9,7 %), mimimigiosy i Tokcokapody (12,9 %), a Takox y JIeSKMX TBapUH BUSBISUIM TPU 1 OUIblIe 4YJICHIB
Napa3uToLEeHO3iB. JIOCHTh YacTo pa3oM i3 relbMiHTaMH BUSIBISUIM HaimpocTimux (26 %). HaiiBumuii BincoTok
YpaXEHHsI CHOCTEepiraBcsi cepel OE3MOMHUX TBapHH. 3a pe3ysibTaTaMu JOCHTIKEHb OyJO BCTaHOBJIEHO, IO
HaiOlIpIl TOMMpPeHUMH cepel; cobak OyiaM TOKCOKapo3, TOKCACKApHI03 Ta AMIUIIAI03, MEHII MOUIMPEHI —
aHKiIocTOMO3, Aupodinsapios i msaMOmios. Y merAT (1o 6 MicsiiB) dYacTille peecTpyBalld TOKCOKApH Ta
aHKIJTocTOMH. Y Monoaux cobak (6 MicswiB — 2 pOKH) 10 HUX JOAABAJHCS CTPOHTLoian Ta uecroxu. opocii
cobaku (27 pokiB) Ta JjiTHI (cTapme 7 pokiB) OyaM ypakeHi TOKCOKapaMH, aHKIJIOCTOMaMH, IIECTOAAMH 1
qupodinsapismMu. 3a JaHUMH JOCIIIKEHb, MOXKHA 3pOOMTH BUCHOBOK, IO caMKH, y skux El cknana 55,1 %, Ginbi
1HBa30BaHi TeJIbMIHTaMH Yy HOPiBHAHHI 3 kKoOensimy, y akux El cknama 44,9 %.
K1040Bi c10Ba: reIbMiHTO3H, COOAKH, HEMAaTORO3HU, 300HO3H, TPAHCMICHBHI 3aXBOPIOBAHHS.

Bi6aiorpadiunuii onuc aaa uuryBanus: Mywuncokuii A. B., Kapuescoxa T. M., Kepnuunuii C. I1., Casuyx JI. b., bemnincoxa T. B. Ilapa3utapHi
3aXBOPIOBAHHs CO0AK B yMOBaxX Micbkoi nomyisiuii. Scientific Progress & Innovations. 2024. Ne 27 (3). C. 100-104.
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Beryn

[TapasurapHi 3axBOpIOBaHHA CO0aK € OJHIEIO 3
HaWOUIBII aKTyaJIbHHUX MPAKTUYHUX npooiiem
BETEPHHAPHOI MEAMIMHU 1 MaloTh 3HAUYHUH BIUIMB Ha
30poB’a Ta Onaromosry4ust TBapuH. Lli 3axBOproBaHHs
CIOPUYMHSIOTECS ~ PI3HUMH ~ TpylmaMH  [apaswuTiB,
BKJIFOYAIOYH reJIbMIHTIB (memarom, LIECTOIH,
TpeMaTou), HaHmpocTimmx (JIIMOIi03, MipoIIa3Mo3,
KOKIHJI03) Ta  eKTomapasuTiB  (OJoxuW,  KIImi).
[MapasurapHi iHBa3ii MOXYTh BHKIMKATH IIAPOKUN
CHEeKTp KIHIYHUX CHMITOMIB, TIOYMHAIOYX  Bif
HE3HAYHUX JI0 CEPHO3HUX CUCTEMHHUX YPaKeHb, 1110 4aCcTO
MPU3BOIATE IO 3HWKCHHS SKOCTI JKUTTS 1 HABITH 3aruoeri
TBapwuH [5, 7-9].

[ommpenHst mapasuTapHUX XBOPOO 3aJIC)KUTH Bij
OaratboX  (akTopiB,  BKIIOYaOYH  reorpadivHe
MOJIOXKCHHA, KITIMaTHYHI YMOBH, CHOCIO yTpHMaHHS
TBapWH Ta CAaHITAPHO-TITi€HIYHI 3aX0MH. 3 OTJAAY Ha IIe,
CBO€YACHA MIarHOCTHKA, MPO(iTakTHKa Ta JIKyBaHHS
JaHUX 3aXBOPIOBAaHb € KPUTHYHO BAKIUBHUMH UL
3abe3neueHHs 3M0poB’si cobak. EdextnBHa GopoThba 3

iHBa3ifHIMH ~ XBOpOOaMH  BHUMAara€ KOMIUIEKCHOTO
MiIX0/y, 10 BKJIIOYAE PErYJISIpHI BETEPUHAPHI OTJISIH,
BUKOPUCTAHHS CYYaCHUX JIIalrHOCTHYHHX  METO/IIB,

MpOBeACHHS MPO(ITAKTHYHUX 3aXOJIB 1 3aCTOCYBaHHS
aHTUIapa3uTapHUX npenaparis [6, 7, 12, 18].

['enpMiHTO3M, CIPUYMHEH] TAPA3UTHYHUMH YepPBaMH,
3aJIMIIAIOTECSA AKTYalbHOIO TPOOIEMOI0 BETEPHHAPHOL
MEIUIMHKE, OCOOIMBO B KOHTEKCTI 370pOB’S TBapuH
B VYkpaimi [11, 12, 19]. Cobakm, sK IOBrOJITHI
CIIIBMCIIKAHII JFOAWHH, BiAIrpaloTh BaXIIUBY pONb Y
eKocHCTeMi Ta 3A0poB’i iromell, i € MOTEHIIHHUMHU
MIEPEHOCHUKAMHU iHBa3ifHUX Ta iH(EKIiHHNX 30y THHUKIB,
BKJIIOYaroud rejibMiHTo3u [2, 3, 7]. HesBaxatouum Ha
3HAYHI JIOCATHEHHs Yy BETEPHHApHIN Hayll, NUTaHHSI
reJbMIHTO3IB 3aJIMIIAI0THCS HEBUPIIIEHUMH B 0araThbox
aclleKTaX, BHMMAararouu HOAAIBLIMX JOCHI/PKEHb Ta
cucreMaTu3anii JaHuX 11 €(PEeKTUBHOTO KOHTPOIIO ITUX
3aXBOPIOBAHb. PosymiHHA ~ pU3MKY  3apaKeHHS
mapasutaMu co0ak, TiarHOCTHKa iHBa3iil Ta edeKkTHUBHI
3aX0/I1 KOHTPOJIIO € BAXKJIUBUMHU MIpKyBaHHSIMH 3 TOUKH
30py «EIUHOTO 310pOB’s» [8].

l'enpMiHTO3M CO0AaK MalOTh MIMPOKE ITOIIHUPCHHS,
a 3a0pyIHEHHS IPYHTY SHISIMU MApa3UTIB € CEPHO3HOIO
mpobaemoro 6araTeox MicT Ykpainu [13, 22]. Bucokuit
piBeHb IONIMPEHOCTI LWX iHBa3iif 0OyMOBICHMI
CKJIaTHICTIO OpTaHi3allii Ta >KUTTEBOTO IIUKITY TeIbMIHTIB,
o0 TMPOXOAUTh 31 3MiHOW TocmojapiB. OcobnrBa
Hebe3neka MoJsrae B TOMY, L0 OOJIraTHUMH Xa3ssiMU
JUTS TIApA3UTIB YaCTO BHCTYMAOThH TOMAIIHI YIFOOICHIII,
0CcOONMMBO co0aku, sIKi 3HAXOIATHCS B IOCTIHHOMY
OesrocepeIHLOMY KOHTAKTI 3 JitoabMH [ 14, 23].

3apaxkeHHsI CO0aK IapasUTHYHUMH TeIbMiHTAMH
MOXe€ BiI0yBaTHCS 32 BHYTPIIIHHOYTPOOHOTO PO3BUTKY,
OB’ SI3aHOTO 3 MITpalli€lo JUYMHOK Yepe3 IUTALEeHTY Bij
Marepi J10 IOy, a TAKOXK HUITXOM MPSIMOTO 3apayKeHHsI
SULIMA TEJIbMIHTIB 3 BOJIOIO, KOPMOM, IPYHTOM a0o
4yepe3 MPOMIDKHUX TOCIoAapiB. 3pOCTaHHS YHCEIHLHOCTI
JIOMAIIHIX TBapUH 1 HEKOHTPOJIhOBaHE 3OibIICHHS

KUTBKOCTI 0€3J0MHUX CO0aK CHPUSIOTh IIHPOKOMY
MO PEHHIO rebMiHTO31B [10, 11].

MeTta nocJaigKeHHs

Metoro pobotu Oyino 3’sACyBaHHS TIOIIMPEHOCTI
napasuTapHUX 3aXBOpIOBaHb c00aK, CIPUYMHEHHX
reJbMiHTAMH 1 HaWNpOCTIIIMMH, B yMOBax Micra
Kam’ suenp-IToginscbkuii XMeIbHUIBKOT obacTi.
O6’ektamu pociijpkeHHst Oyian cirykOO0Bi, JOMalIHI Ta
6e3nomHi cobaku M. Kam’siHens-IToainbepkuid.

Martepianu i MmeToau

JlocimipkeHHsT TPOBOJIWIM Ha TepUTOpii Micra
Kam’sHeup-Iloginecekuit npotsrom  2023-2024 pokis.
[Ipobu ¢exaniit cobak BinOMpanu i AOCHiKyBalu Ha
¢bimii kadenpu iHQEKIIHHUX Ta IHBa3IMHUX XBOPOO
3akmagy Bumoi ocsité IIJIY kiiHimi BerepuHApHOI
meaniman @ayHa-Cepsic.

3 Meroro 3’sCyBaHHS BHIOBOTO CKJIamy OCHOBHHUX
TeNBMIHTO3IB  JOMAIIHIX M SCOIMHMX y  poOOTI
3aCTOCOBYBAJINCSI METOAW TIPIKUTTEBOI 1arHOCTHUKHU
renbMiHTIB:  Meton ¢ruotauii (3a  DromnebopHoM i
KotenbHNKOBUM-XPEHOBHM, 3 BUKOPUCTAHHSIM PO3YHHY
cynb(aTy IIMHKY), METOZ ceauMenTaii (3a ['opsueBum),
MIKPOCKOIIYHE JOCIHI/DKEHHsI KpOBI Ha MiKpoduspii,
3a PomanoBcekuM-I'iM3010 Ta iMyHOXpomarorpadiyHi
mertoqu (Snap Heartworm RT Test (IDEXX), Fecal Dx
Giardia test (IDEXX)).

3 MeTOIiB IMOCMEPTHOI MiarHOCTHUKH TeIbMIHTO3iB
BHUKOPHCTOBYBAJIM TOBHUH reJIbMIHTOIOTYHUI PO3THH 3a
K. I. Ckps6iHMM i TOBHE T€IbMIHTOJIOTIYHE JOCITIKEHHS
OKpEMUX OpTaHiB (METOJOM TOCTiJOBHUX TPOMHBAHB).

Bceboro Oyio Biniopano 427 npo6 ¢ekaniii i 67 mpood
KpOBI Il MPWKUTTEBOI JIarHOCTUKU Ta JOCIIIKEHO
11 TpymiB  cobak Uil  TOCMEPTHOI  JiarHOCTHKH
reiIbMIiHTO3IB.  3aragbHa  KUIBKICTH  JOCHIIKEHHX
TBapuH — 456 romiB, 30kpema 19 — ciyx60Bi, 372 —
JIOMarHi Ta 65 — Oposai cobaku.

ExcriepuMeHTanbHy 9acTHHY POOOTH MPOBOAWIN 3
ypaxyBaHHAM  «3arajlbHUX  CTUYHUX  [NPUHINIIB
eKCIIEpUMEHTIB ~ Ha  TBapWHaX», CXBAJCHHX Ha
HamionansHOMy KoHTpeci 3 Oioetnku (M. Kuis, 2001 p.)
i3 JDOTPUMaHHAM MDKHAapOAHHX BHMOT €BpOIEHCHKOT
kouBeHlii «[Ipo 3axucT XpeOEeTHHX TBAapHUH, IO
BUKOPHCTOBYIOTHCS ISl IOCHIJJHUX Ta 1HIIMX HAYKOBHX
iitei» (M. Ctpacoypr, 1986 p.).

PesyabTaTH Ta iXx 00roBopeHHs

[omymsamist cobak wmicra Kawm’siHens-Ilominbepkumii
Oyma yMOBHO po3aiieHa Ha 3 Karteropii: ciyxOoBi,
JIOMAIIHiI Ta Opozsdi TBapuHU. 3 pucyrKy 1 BUIHO, O Y
cobak OyJ0 BHSBICHO ITSTh BHUIIB I'eIEMIHTIB Ta OIUH
BUA HaWmpocrimwmx: oawH BUX uecton (Dipilidium
caninum — 15,6 %), dotupu Bumu Hemaron (Toxocara
canis — 40 %, Toxascaris leonina — 15,1 %, Ancylostoma
caninum — 4,8 %, Dirofillaria repens — 2,4 %) i ouH BUJ
HaitnpocTtimux (Giardia spp — 13,4 %).
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Puc. 1. ExcreHcuBHICT apa3uTapHoi iHBa3ii cepen coobak M. Kam’saens-ITominbchkuii

Y 17,4 % ypaxeHux TBapHH INapa3uTapHi iHBa3il
peecTpyBai 'y BUIIIAAl MIKCT- 1 mosiinBaziid. Cepen
HANMOMMPEHINMX KOMOIHAIIM CITOCTepiraiy moeIHaHHS
aHKUJIOCTOMO3Y 1 Tokcokaposy (9,7 %), mimimigiosy i
Tokcokapo3zy (12,9 %), a Takox y HAESKMX TBapuH
BUSBJISUTH TPH 1 OiNTbIIIE YJICHIB MApa3UTONEeHO3iB. JJoCHTh
9acTo pa3oM i3 TeNbMIHTaMH BUSBILUIN HAWTIPOCTIMIMX
(26 %). HaiiBummuii BigCOTOK Ypa)KeHHS CIIOCTEpIraBcCs
cepel] 0E30MHHX TBapHH.

3 HaBedeHWX JAaHMX BHAHO, IO HaWOUIBII
MOIIMpEeHNMH cepelnl cobak Oymu Taki iHBasii, sK
TOKCOKapO3, TOKCACKApHI03 Ta MUIUIIAI03, MEHII
MOIIHPEH] aHKIJIOCTOMO3, TUPOPIIAPIO3 1 JIAMOITI03.

Y meHar (no 6 MicsLiB) yacTille BHABJISUIHA
TOKCOKapH Ta aHKLIOCTOMH. Y MOJIoJHX cobak (6 mic. —
2 pOKM) 10 HHX JOJaBajJHCsl CTPOHTUIAM TPaBHOTO
TpakTy Ta rectoau. Jlopociui cobaku (2—7 pokiB) Ta JiTHI
(crapme 7 pokiB) Oymd  ypaxkeHI TOKCOKapamw,
aHKIJIOCTOMaMH, IIECTOaMH i TUPO(IIApisIMu.

3a TaHUMHU OCIiIKEHb, MOYKHA 3POOHTH BHCHOBOK,
mo caMmkw, y skux El cxmanma 55,1 %, OiipIn iHBa30BaHi
reJbMiHTaMH y MOpPIiBHAHHI 3 KoOeysimu, y skux EI
cknana 44,9 %.

Hommpenicts Toxascaris leonina cepen cobax
Bapilo€ B 3aJ€KHOCTI BiJl PETiOHy 1 YMOB JOTIISALTY.
Y CHIA 4acroTa 3apakeHHS KOJIMBAEThes Big 2 % 1o
16 %, B €Bpomi NOMMPEHICTH CTAHOBHUTH OJU3BKO
5-10% cepen cobax [4, 15, 16]. 3a wHammm#u
nocnimkennsiMu  cepenus El cepen ycix rpyn cobax
cranoBuia 15,1 %.

AHKUI0CTOMO3 c00aKk B YKpaiHi HE € HaJ3BHUYAHO
MOLIMPEHNM, ajleé PU3UK 3apaKeHHsS ICHYeE, OCOOJMBO B
TEIUIMX 1 BOJIOTHX YMOBAX, TAKKX SIK MiBJICHHI Ta 3aX1JHI
perionu. [TommpeHicTh 3aXBOPIOBaHHS TAKOK MOXe OyTH
IOB’s13aHA 3 PiBHEM TiTi€HHU i BETEpHHAPHOT'O KOHTPOJIIO.
Perymsapui BetepuHapHi ormsgu 1 mpodimakTHUHE
JKyBaHHS MPOTH TEIbMIHTIB OITOMAraroTh 3MEHIIHTH
pU3UK 3apakeHHSA. 3a JTepaTypHUMH IOaHUMH OYio
BcTaHoBiIeHO, mo El ypaxenns y XapkiBcbkiil oOmacTi

ckrama 244% [10], a y Hamomy mOCIHiIKEHHI
KonmBajack Bim 6 % y momamHix mo 21,5 % y 0Oes-
TIPUTYIBHUX COOaK.

Cepen renmbMIiHTO3iB, AKi HAWYACTIIIE 3yCTPIdarOThCA
B Hamlid KpaiHi, € TOKCOKapo3 3aXBOPIOBAHHS,
BUKJIMKaHEe KpymIuMH — TenbMiHTamu.  CraTeBo3piii
TeIBMIHTH, SIK IPABUIIO, BUSBJISIOTHECS B TOHKOMY BiJUIUTI
KUIICYHUKA 1 3HAYHO PiJiie B JKOBUYHHUX MPOTOKAX
MeYiHKA CO00aK, SIKi € OOJIraTHUMH TOCIONAPSIMHU IHUX
napasuriB. 3aXBOPIOBaHICTh CO0aK  TOKCOKapO30M
3a JITEPaTypHUMH J@aHUMH CTAHOBUTH B CEPEIHBOMY
40 %, Toxi AK y CLIBCHKIH MICIIEBOCTI — BABIUI OiNbIe,
a B psami BumankiB gocsrae 100 %, ocoOMUBO y MICHAT
nepmmx MicauiB kutts [15, 16]. B Vkpaini cryninb
3apakeHOCTI CTaTEeBO3PUTUX  JIOMAIIHIX cobaxk
ctaHoBUTH MeHIIe 10 %, Tomi sk piBeHb iHBa3ii MICHAT —
morany 30% [20, 21]. Haiibinpima 3apaxcHiCTh
TOKCOKapaMH y HalloMy IOCHIPKEHHI Oyna BiI3HaueHa
y Oe3mputyiapbHHX cobak 1 craHoBmna 41,5 %.
YV KuiBchkili 001aCcTi TOKCOKapH y COOAK peeCTpyBaH
npubau3HO B 7 % BUMAAKIB. 3a AOCIIIHKEHHSIMHU 1HIITHX
aBTOPIB 3aXBOPIOBAHICTh COOAK TOKCOKApO30M B Pi3Hi
Ce30HM pOKy KonuBajmach B Mexkax 15,9-48,6 %.
VY nomamHix cobak y HamoOMy JOCITKEHHI iHBa3ist
TaKoXx OyJa JOCHTh BUCOKOIO i cTaHOBMIIA 34,7 % cobax.
Y KOHTEKCTI IIbOTO 300HO3Y JIIOJMHA BHUCTYIIAE
MPOMDKHMM  TOCHOAApeM.  3apaXeHHs  JIIOJMHU
TOKCOKapaMu BiZ0OyBa€TbCs PiKO, B OCHOBHOMY NpH
MPOKOBTYBaHHI S€b y pa3i KOHTAKTy 3 3apa)KCHOIO
TBapHHOIO a00 3 TPYHTOM, KOHTaMiHOBAHUM SHIIIMU
TOKCOKap. Oco0auBo CXWJIBHI bi (o) IIBOTO
TeNBMIHTO3Y JIiTH Yepe3 irpH B MICKy Ta 3 cobakamu.

30ymHUKOM OMILTiNIO3y € cobaumii (OTipKOBHIA)
uin’sk (Dipylidium caninum) — CTpiYKOBHH TEIBMIHT,
JNe(QIHITUBHUMH  TOCIONAPSIMU  SKOTO €  COOaKw.
Juminigio3 HalvacTile peecTpyeThCsl y BEIMKHX MICTax
3 BEJMKOIO KIUIBKICTIO 0Oe3moMHHX cobak. I[HBasis
3yCTpiYaeThCsi MPOTATOM YCBOI'O POKY 1 CYMPOBOIXKY-
€TbCS BHCOKHUM CTyIeHeM 3apaxenocti [1]. 3rimHo 3
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JITEpaTypHUMH JaHUMH, Kinbkicth El 3axBoproBaHHS
cobak aumimigio3oM craHoBuTh Bix 15 nmo 50 %.
PesynpraTy HammMX JOCHDKEHb NOKa3zalu, MO Yy
JIOMaIHIX co0ak iHBa3is 3ycTpivaeThes Habararo piate,
HiX y Oe3nputynsHux — 11 % 140 % BinnosiaHo.

B nmaumit wac 45 % 3aranpbHOT HmOmynAwil mroaeH B
€Bporri, a TakoX IXHI JAOMAIIHI TBAPWHH MiATAIOTHCA
PHU3UKY TPaHCMICHBHHX 3aXBOpioBaHb [2]. Ha B3aemonito
MDK HapasUTHYHUMHU TEIBMIHTAMH, NTEPEHOCHUKAMH Ta
TBapMHAMH, BKIIOYAIOYM JIIOJCH, BIUIMBAE KOMIUIEKC
BHYTpiHIX  OiomorivHux  (QakropiB  (HApPHUKIAZ,
3JIATHICTh TEPEHOCHTH 30y/AHHMKA, 4YacToTa YKYCiB),
30BHILIHIX (akTOpiB 1 (aKTOpiB HABKOJIHUIIHBOTO
cepenoBuiia  (HampUKiIam,  KIiMar, MEPEeMIIICHHS
HACEJICHHS Ta TOPTIBIA), IO POOUTH JOCHIHKEHHS
TPaHCMICUBHHX XBOpOO CKiamHUM 3aBiaHHsAM. [Ipoiec
PO3MOBCIO/KEHHSI BEKTOPHUX 3aXBOPIOBaHb Y paHille
HECHJIEeMIYHUX TeorpadiyHnx perioHax OyB HacamIepe.
OB’ s3aHUH 3 0IOJIOTIE€I0 Ta EKOJIOTIEI YICHHUCTOHOTHX
BEKTOPIB Ta iXHBOIO 3IATHICTIO BCTAaHOBIIIOBAaTH IMKIIH

mepenadi, MATPAMYIOYHM 1HBA3il0 B  MOMYJIAIISX
CIPHUAHATIMBUX FOCIOAAPIB.
Cepen uiei pi3HOMaHITHOI Tpynd  30yIHHKIB

Dirofilaria immitis i Dirofilaria repens (Onchocercidae)
€ HanmommpeHimmvu. HemaTtona D. immitis € BaXKJIUBUM
MapasuToM Yy BETepUHAPHIM MEIUIIMHI OCKITbKU 31aTHA
ypakaTh ceple i COPUYMHATH Baxki Hacmiakw. Jlis
3aXBOPIOBAHHSI ~ XapaKTepHa CE30HHICTh  ypa)KeHHS,
TIOBUTBHUM PO3BUTOK Ta TPUBAJIUHM XPOHIYHHMI Iepedir.
Crynisb 3apaxxeHOCTi cobak TUpodiIIpio30M CTAaHOBUTD,
3a pi3HEMHU JaHuMU Bin 3,8 mo 32 % [2, 17]. YV Hamomy
nocmimpkerHi EI D. repens cranosuna 2,4 %. Jlesiki BuIu
IMpouUIIpiH  MOXYTh  IHBa3yBaTh 1 JIIOJUHY.
Jupodinsapios3 AiarHOCTYETHCS y TBAPHH 3 PIYHOTO BIKY,
KpiM HOBOHApOJDKEHUX INeHAT. Jupodinsipio3 panimre
peecTpyBaBcs IEpeBaKHO B MiBICHHHUX PETiOHAX, TIPOTE 3
KOXHHAM POKOM CIIOCTEPITra€eThes BCE OUTBINE ITOMUPEHHS
I[LOTO 3aXBOPIOBAHHS Ha BCIO TEPUTOPIIO KPATHH.

JIsmO1i03 € TOMMPEHOI0 KHUIITKOBOIO 1HBA3I€I0 cepen
cobaxk, EI kommBaeTbcs y pisHHX perioHax i kpaiHax. Taxk,
y Kurai Oysno BusiBieno 3aranbHy nomupenicts 11,2 %
cepen cobak, 3 BHUIIMMH I[TOKa3HHMKAMH B IMiBHIYHO-
saximHomy Kwurai (35,7 %) i cepen cobak MoJo/iie
onHoro poky (12,2 %), y bpasmmi — 32,9 % [9, 23].
Y €ppomi 0yJ0 BCTAaHOBJCHO, 110 COOAKH YPAXKCHI TUMHU
K 300HO3HHMH BHJAaMH, SIKi BHABISIIOTH Yy co0ak, IO
BKa3ye Ha iX IIOTCHIIHHY POJIb K pe3epByapiB I iHBa3il
moauau [14].

BucHoBKkHM

Cepen momyssimii cobak M. Kam’sters-ITominbscpkuii
3apeecTpoBaHO  MICTH  OCHOBHHX  Iapa3sUTapHHUX
3aXBOPIOBaHb, SKi CIPUYMHEHI TAaKUMH BHUJIAMU:
D. caninum, T. canis, T. leonina, D. repens, A. caninum,
Giardia spp. HaliBumi TOKa3HHKH eKCTEHCHBHOCTI
iHBa3il cepex yciX MOCTIIKCHWX TBAPHH BiI3HAYAIMCS
TIPY TOKCACKapo3i 1 AUMIIiAI031 OE3NPHUTYIBHUX TBAPUH —
46,1 % 1 40 % BiOMOBIAHO, TOKCOKApo3i y Ciry»’O0BHX
cobak — 42 %. He3HauHa eKCTCHCHBHICTh iHBa3il
BiJ3Hauajacs 3a AUPODUIIPio3y 1 aHKIIOCTOMO3Y
noMarHix cobak — 0,8 % i 1,6 % BiamoBigHO.

Hepcnexmueu noodanvuiux Oocnioxcens. Ilomanbii
JIOCHIIJDKEHHST TelbMIHTO3iB y cobak y Kam’sHeup-
[MoainbcbkOMY MalOTh 30CEPEAUTHCS Ha BUBYCHHI MOLIN-
PEHHsI MapasuTiB y PI3HUX BIKOBHX Ipymnax Ta yMOBax
YTpUMaHHs, TeHETHYHUX XapaKTEPUCTUKAX Iapa3uTiB 1
iXHI pEe3UCTeHTHOCTI IO TmpemapariB. Baximmeum
HAIIPSIMKOM € TakKoXX MOHITOPHHT  e(eKTHBHOCTI
Mpo(ITAKTHIHUX 3aXOMiB Ta BHBUCHHS KOIHBa3id 3
iHmmMu matoreHamu. Li MOCTIIKEHHS CHOPUATHMYTH
YIOCKOHAJICHHIO CTpaTeriii 0OpoTEOM 3 TelbMIHTO3aMU
Ta NOKPAICHHIO 30POB’S TBAPUH Y PETiOHI.

Konduikr inTepeciB
ABTOpH CTBEP/KYIOTH IPO BiACYTHICTH KOH(IIKTY
iHTEpeciB 1100 iXHBOTO BHKJIALy Ta pe3yibTaTiB

JIOCIIIKEHD.
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Morphology and morphometry of cattle’s blood in the Ukrainian red-spotted dairy breed
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Correspondence Author Hematological studies are an important element reflecting the physiological state of animals. It is carried out for

L. Kolomak the purpose of making a diagnosis, especially during the latent course of infectious diseases. The calculation of the

E-mail: leukocyte formula is widely used in the diagnosis of infectious pathologies, the latest data indicate a fundamental

ihor.kolomak@pdaa.edu.ua difference in the ratio of formed blood elements of young and adult individuals, some data reflect interspecies and
age differences. The information regarding the reference ranges for the hematological parameters of the formed

Poltava State Agrarian blood elements of the Ukrainian red-spotted dairy breed is currently partial. Therefore, the purpose of the study was
University, to determine the reference indices of the leukocyte formula and morphometric indices of the blood of cows of the
1/3, Skovorody Str., Ukrainian red-spotted dairy breed of two age groups and to compare their values. Hematological studies were carried
Poltava, 36003, out on the basis of the Department of Normal and Pathological Anatomy and Physiology of Animals, Poltava State
Ukraine Agrarian University. Blood for the study was collected from cattle of the Ukrainian red-spotted dairy breed of two

age groups (young calves up to 3 months of age and cows aged 3 to 5 years), belonging to the Agroecology PE. The
study has established that the percentage of lymphocytes in the blood of calves of the Ukrainian red-spotted dairy
breed at the age of 3 months, according to the results of the leukogram study, is by 3.56 % higher (P<0.05) compared
to cows at the age of 3 up to 5 years. Along with that, in the blood of cows from 3 to 5 years of age, the percentage
of monocytes was higher by 20.3 % (P<0.05) compared to young calves under the age of 3 months. Morphologically,
in the prepared smears, along with physiologically normal erythrocytes and leukocytes in shape and structure,
pathological forms were also detected. In particular, pathological forms of erythrocytes were found in the smears.
At the same time, such pathological forms of erythrocytes as codocytes and target-like forms of erythrocytes were
found in smears made from the blood of calves. Instead, only codocytes were detected in smears made from the
blood of cows. The number of codocytes in young animals was greater (from 4, 5 to 9 specimens in the field of view
of the microscope) compared to adult animals. It was determined that, metrically, according to the area indices,
lymphocytes in young animals were probably larger by 9.01% (P<0.05) in comparison with adult animals. Instead,
monocytes and eosinophils were larger by 15.32 and 1.29 % (P<0.05) in the group of animals aged 3 to 5 years.
Keywords: cattle, Ukrainian red-spotted breed, blood morphology, formed elements of blood, morphometry.

Mopddooris Ta MmopdoMeTpisi KPOBI BeJITMKOI poraroi XyJ100M yKpaiHCbK0I 4epBOHO-Ps1001
MOJIOYHOI IOPOaH

L. O. Konomak | C. 1O. Caxnenko | 1. O. Kononerko | JI. FO. OBuapenko

TosraBehKit AepKaBHHii T'emaronoriyHi IOCHIIKEHHST € BaXXJIMBUM €IIEMEHTOM, IO BimoOpaxkae (i3i0JOTiYHUIi CTaH TBapHH.

arpapHuii yHiBepcuTeT IX NpoBOAATHL 3 METOIO MOCTAHOBKM JiarHO3y, OCOGIHMBO 3a MPUXOBAHOrO Nepebiry iHeKIiiHuX 3aXBOPIOBaHb.

> . v . . . . o o
M. Moxnrasa, [MigpaxyHOK JIEHKOMTAPHOI (HOPMYIH IIHPOKO BHUKOPHCTOBYETHCS Y IIarHOCTHIN IH(EKIiHHUX MMaTOMOTIi.
Vkpaina OcTaHHi JlaHi CBiA4aTh NPO MPUHLMUIIOBY BiJIMIHHICTb Y CIiBBIAHOIICHHI (JOPMEHHX €EMEHTIB KPOBI MOJIOTHSKY

Ta JOPOCINX OCOOMH, OKpeMi NaHi BiZoOpakaloThb MDKBHIOBY Ta BIKOBY BigMiHHICTb. I[H(popmaris, momo
pedepeHTHNX Aiana3oHiB Ui TeMaTOJIOTIYHUX MapaMeTpiB (JOPMEHUX EIEMEHTIB KPOBI YKPaiHCHKOT 4epBOHO-PsI001
MOJIOYHOI MOPOJIY Hapa3li Mae YacTKOBHU XapakTep. TOMy, METOH IOCHiKeHb Oylo BHU3HAYMTH pedepeHTHI
MOKa3HUKH JISWKOUTApHOI (popMynu Ta MOp(HOMETpPHUYHI MOKa3HUKH KPOBI KOPIB yKpaiHCHKOI 4epBOHO-PsIOOT
MOJIOYHOI MOPOJIM BOX BIKOBHX T'PYIT T2 HOPIBHSATH 1X 3Ha4eHHs. [ eMaToJIOriuHi TOCTiPKeHHS 31CHIOBAIHCS Ha
0asi xadenpu HOPMAIbHOI i MaTonoriyHoi aHatomii Ta ¢izionorii TBapuH IToATaBCHKOTO IEP:KABHOTO arpapHOTo
yHiBepcutety. KpoB /U1 1ociipkeHb BitOUpaIH Bil BEIMKOI poratoi Xy100u yKpaiHChKOI 4epBOHO-PsI00i MOJIOYHOT
MOPO/IM JIBOX BIKOBUX TPyl (MOJIOAHSK J0 3-X MICSYHOTO BiKy Ta KOPOBHM BIKOM BiA 3-X IO 5-TH POKIB), 11O
nanexuts [1I1 «Arpoexonoris». JlocmimKeHHIMIA BCTaHOBJICHO, IO Y KPOBi TENAT yKpaiHCHKOI 4epBOHO-ps001
MOJIOYHOT IOPOAH Y Billi 3-X MiCSLIB 32 pe3yIbTaTaMH JOCIi [PKSHHS JICHKOrpaMu BiZICOTOK JIiM(OLHMTIB € Ha 3,56 %
umuM (P<0,05) y nopiBHsHI 3 kopoBamu BikoM Bix 3-X 10 5-tu pokiB. [lopsa 3 TuM, y KpoBi KOpiB Bin 3-x 10
5-TH piYHOTO BiKy BiICOTOK MOHOIUTIB BusBUBCS BUIMM Ha 20,3 % (P<0,05) y OpiBHAHHI 3 MOJIOIHSAKOM TEIAT Y
Bil 10 3-X MicsuiB. Mop¢onoridyHo y BUTOTOBICHHX Ma3Kax Mopsi 3 (i3ioioriyHo HOpMaJbHUMH 3a HOpMOIO U
OyZIOBOIO epUTPOLUTAMHU Ta JIEHKONUTAMU BHSBICHO H maTtomoriudi Qopmu. 30kpeMa, y Ma3Kax BHSBJICHO
MaTOJIOT4YHI (POpMH epUTpOUHUTIB. [IpH 11bOMyY, Y Ma3Kax, BUTOTOBJICHHX 3 KPOBI TEIST, BUSBJICHO TaKi MaTOJIOTI4HI
(hopMH epUTPOLHTIB K KOJOLHUTH Ta MilleHenoAiOHi opmu eputpormTis. HaToMicTh y Ma3kax, BUTOTOBICHHUX 3
KPOBI KOpiB, BUSUICHO JIHIIE KOJOUUTH. KiNbKIiCTh KOIOLUTIB Y MOJIOJHSAKY BHABUIIACS OiIbLION (Bix 4-X, 5-TH 10
9-TH eK3eMIUIPIB Yy MOJi 30py MIKPOCKOMA) MOPIBHSHO 3 AOPOCIMMH TBapuHaMH. BH3HaueHO, 110 METPUYHO, 3a
TIOKAa3HUKAMH TUIOMI JIIM(OIUTH y MOJIOAHSAKY BUABHINCS Biporiguo Oinbimuvu Ha 9,01 % (P<0,05) y nmopiBHsHi 3
JIOpOCIIMMY TBapuHamu. HatomicTs MoHOIMTH 1 eo3uHodinu Ha 15,32 Ta 1,29 % (P<0,05) BUsBHIHCS 32 IUIOLICIO
OUIBILIMMU Y TPYIi TBAPUH BIKOM BiJ{ 3-X 10 5-TH POKIB.

Karouosi cioBa: Benyka porata xynoba, yKpaiHChKa 4epBOHO-psiOa mopona, Mopdoioris KpoBi, ¢hopMmeHi
€JIEMEHTH KpOoBi, MOpdoMeTpist.

Bi6aiorpadgiunuii onuc aus nuryBanus: Koromax 1. O., Caxuenxo C. 10., Kononenxo /J. O., Osuapenxo /]. FO. Mopdomnorist Ta MophoMeTpis KpoBi
BeJIHKOI poraToi XymoOu yKkpaiHChKoi 4epBOHO-Psi001 MonouHOI opoau. Scientific Progress & Innovations. 2024. Ne 27 (3). C. 105-109.

Scientific Progress & Innovations e 27 (3)
105


https://journals.pdaa.edu.ua/visnyk
mailto:ihor.kolomak@pdaa.edu.ua%D0%B0%D0%B2
mailto:%20ihor.kolomak@pdaa.edu.ua

Beryn

I'emarosnorivuni JNOCTIJKCHHS € BXKJIUBUM
€JIEMEHTOM, IO BiJOOpaxaroTh (i3i0NOriYHUIi cTaH
TBapWH, TaKOX IX MPOBOAATH 3 METOI0 IIOCTAaHOBKH
ZliarHO3y, 0COONMBO 3a MPUXOBAHOTO Mepediry iHeKmii-
HUX XBopoO. IlimpaxyHok neikonurTapHOi (GOpMyiaH Ta
MoppoMeTpryHa  OIiHKa  (OPMEHHMX  EJIIEMEHTIB
BHKOPHUCTOBYETHCS 3 METOI0 aHami3y (yHKI[IOHATBHOI
ISUTBHOCTI KpOBi. BiCOTKOBE CIHIBBIHONICHHS Pi3HUX
BUIIB JIeHKoIMTIB (JeiikonurapHa ¢opMyina) HalOyna
3HaYHOTO TIOIIUPEHHS Y MiarHOCTHII iH(EKIiHHIX
nmatoyiorii. OcTaHHI JaHI CBiMYaTh PO NPHHIUIOBY
BIZIMIHHICTh Y CHIiBBiIHOLICHHI (DOpPMEHUX €JIEMEHTIB
KpPOBI MOJIOFHSKY Ta IOpPOCIHX OCOOWH, OKpemi HIaHi
CBiUaTh TPO MIKBHIOBY, TCHICPHY Ta BIKOBY
BiJIMIHHICTb. Bce qacrile BUKOPHUCTOBYIOTh
MOpP(OMETPUYHY OLIHKY (OpPMEHHX EJEMEHTIB KpOBI.
JImst KOXXHOTO THUNY KIITHH TpUTaMaHHA Tpajaallis
PO3MIpiB, IO XapaKTepU3YETHCS CBOIM crenudiyHIM
nepeBaXkaloyMM MOP(QOJIOTIYHIUM THUIIOM Ta CBOEIO
crienupigyHOI0  KUTBKICHO-SKICHOIO  XapaKTEPHCTUKOIO
TIEPBUHHUX TpaHyd (s JeWkonuTiB). IcHye TicHMIH
3B’SI30K  MDK  YJIBTPacTpyKTYpHUMH Ta  Mopdo-
METPUYHAMH XapaKTEPUCTUKAMU, a MOPHOMETPUIHI
rapaMeTpH, Taki SK MepUMeETp, TUIOIA KIITHH 1 po3Mip
NEpBUHHUX TPaHyJ, MOXKYTh OyTH OILIHEHI SIK KpuUTepii
¢yHKIIOHaIBHOTO cTaHy KpoBi. Bik 1 crath Mae
BOKJIMBHUH BILTUB HA MOP(OMETPIIO EPUTPOITUTIB BEIIUKOL
poratoi xymoOw. 3Ha4Hi BiIMIHHOCTI CTIOCTEPIrar0ThCs
MDK CEpEZHBOIO JIOBXXHHOIO €PUTPOLMTIB CaMIiB TEJST
13 MONOAMMM KacTPOBaHMMH CaMISIMH Ta JIOPOCIUMHU
ocobuHamu. /[l cepeaHbOi IMUPUHH EPHUTPOIUTIB
OyraiB MK TeliTaMH Ta JIOPOCIMMH OCOOMHAMHU
criocTepiraiy 3HauHy pizuumio [1-6].

MeTtpuunuii aHalli3 epUTPOLIUTIB BKa3ye Ha 3HAYHUH
BIUIMB BiKy Ha MOP(QOJIOTII0 epUTPOLUTIB, EPUTPOLIUTH
MOJIOAHSIKY BEJIMKOI poraTol XyZ00u 3HaYHO OibIIi, HIX
y Iopocimx ocoOmH. Jleski AOCHiIKEHHS BKa3ylOTh
Ha 3aJIXKHICTh PO3MIPIB EPUTPOIIMTIB BiJl MOPOJH KOPIB,
TaK EpUTPOLMTH BEJIMKOI poraroi XyaoOum mopoau
Wilaya Batna 3HauHO OibI1Ii, HiXX €PUTPOLIUTH Y IIOPOIH
Biskra Ta EI-Oued [2].

KifbpKiCHUI IOKa3HMK EpPUTPOLMUTIB Yy TENsAT JI0
LIECTUTH)KHEBOTO BiKy OyB 3HAUHO BHIIMM Y ITOPIBHSHHI
3 gmopociuMu  ocoomHamu. CepemHs — KUIBKICTh
TMQOLUTIB y TENAT AOCATIA KOHTPOIBHNX 3HAUYEHB UIS
JIOPOCIIMX OCOOHMH Ha 6-8 THXKHSX, a CepelHs] KiJIbKICTh
MOHOIIUTIB CTabimbHO 3pocTana no 14—16 twxkwiB. s
OUTBIIOCTI JIEWKOIMTIB MDKIHIWBIAyalbHI KOJHUBAHHS
Oysi OUTBIIMMU IIPOTATOM INEPUIMX 5—8 THIKHIB JKHTTSL.
CepenHsl KUIBKICTh TPOMOOLIUTIB y TEJAT Oyjia BUIIOIO,
HDK peQepeHTHUH iHTepBaJ JUIsl AOPOCIUX OCOOWH 0
19-21 TwxHs [2—6]. 3Ha4HI BIKOBi 3MiHH CHIOCTEpIrain y
OI7BIIOCTI IeMaTOJIOTIUHKUX 1 OIOXIMIYHMX Mapamerpis,
32 BHHATKOM KiJIBKOCTI MaJMYKOSACPHUX HEHTPOQLTIB i
MOHOIHTIB [4, 5].

IMopigna o0cCOONMMBICTE Mae BaromMe 3HAYCHHS,
Belmka porata xynoba mopix Hanwoo Ta Holstein,

0 HaJleXaTh O OJJHOTO BHIY, Ma€ BIAMIHHOCTI Yy
TEeMaTOJIOTIYHMX TIOKa3HWKaX Ta TIATpyNnax KITHH
aiMpouuTapHoro psgy [6].

Iapopmanis momo pedepeHTHHX Miama3oHIB IS
TeMaTOJIOTIYHHX IMapaMeTpiB (OPMEHHX eeMEHTIB KPOBi
YKpaiHCBKOI YepBOHO-pPsI00T MOJIOYHOI TOPOAM Mae
94acTKOBHI xapakrep. Lle nociimkeHHs 0yio nmpoBeaeHO
JUTSL BCTAHOBJICHHS pedepeHTHHX [iana3oHiB JIeHKO-
muTapHoi GopMynu Ta po3MipiB (HOpPMEHHX E€IEeMEHTIB
KPOBi y JIBOX BIKOBUX Ipyrnax — J0 TPbOX MICSIIB Ta Bij
TPBOX JIO I1’SITH POKIB.

Meta mocJrigkeHHs

MerToro nmociiKeHb Oylno MPOBECTH MOPIBHSUIIBHY
XapaKTepUCTHKY JIeHKOIUTapHOi Qopmynn, Mopdo-
JOTIYHUX Ta METPUYHUX II0Ka3HHMKIB KpPOBI BEJIHMKOI
poraroi xynoOu ykpaiHCBKOi 4epBOHO-psI00T MOJIOYHOT
MOPOH Pi3HUX BIKOBUX TPYII.

Martepianu i MmeToau

Binbip mpo6 kpoBi 3xilichHioBaBcs y IIIT «Arpo-
exomoris».  JIms  JOCHIIDKEHHS ~ IeMaTOJIOTIYHHX
MOKa3HUKIB 0yJ10 chopMOBAHO JBi IPYITH AOCITIKYBaHUX
TBapHH 1O 15 TOMB Y KOXKHIMH.

IHepwa oocniona epyna 6yna chopmMoBaHa 3 TENAT
YKpaiHChKOI 4epBOHO-PsI00i MOJIOYHOT OPOJM BIKOM JI0
TPHOX MICHIIIB.

Ilpyea oOocniona epyna Oyna chopMoBaHa 3 KOpiB
YKpaiHCHKOT YepBOHO-PsI00T MOJIOYHOT TOPOJIM BIKOM BiJ
TPBHOX JIO T’ SITH POKIB.

I'emaronoriuni mocmijpkeHHs TpoBeneHi Ha 0asi
Kadenpu HOPMaJbHOI 1 TNAaroJoridyHol aHaToMii Ta
¢izionorii TBapuH ITonTaBcbKOTO AEPHKABHOTO arpapHoro
yHiBepcHuTeTy. 3pa3Ku KpOBi BiIOMpamu Bil BEJIHMKOL
poraroi Xyno0u 3 sipeMHO] Ta MiAXBOCTOBOI BeHU. Ma3ku
KpPOBI TOTyBaJM Ha 3HEXHMPEHUX MIKPOCKOMIYHUX
CKETIbIAX, BHUCYINIyBAIA Ha TOBITpi, (QikcyBanmm
MetaHojiom 1 QapOyBamu dapooro Jlerikogud 200
(LDF 200) st MOp(pOMETPUYHOTO  JOCIHIIKECHHS.
JocnipkeHHs: ToJsirae B ieHTH(DIKALIT Ta MiIpaxyHKY
okpeMux (popM JEHKOUHWTIB y mpemnapari Ma3ka KpOBI.
[epernan ma3kiB Ta MiKpo(OTO3HOMKY Ma3KiB KpOBi
3IIICHIOBAJIM 32 JOIIOMOTOI0 CBITJIOBOI'O MIKPOCKOITY
MICROmed XS-5520 3i 30inbIIeHHSM 00’ €KTHBY Y X4,
x10, x40 pasiB, 30umpmeHHSAM OKyIsipy y %10, x20.
Marepian g umoctpauid  QororpadyBanu  3a
nmoromoroio  Mikpockory «MICROmed XS-5520» Ta
kamepu 5 Mpix. «MICROmedy.

BusnaueHHS1 po3Mipy KIIITHH JIEHKOLIUTAPHOTO Py
npoBoawim  3a  jgomomoroto  Imagel.  Onepixani
pe3ynpTaTH  TMiAAaBald CTAaTHCTHYHINA 00poOmi 3a
JOTIOMOTOI0  TIPUKJIAZTHOTO TPOTPAaMHOTO KOMIUIEKCY
«Microsoft Office Excel 2019», Bu3Hauanu cepeaHbo-
apupmeTnyHy BenmunHy (M) 11 moxuOKy (m) Ta piBeHB
BipOTigHOCTI (p) 3 BUKOPHCTAHHSAM TaONHII t-KpUTEPiiB
Crblo/ieHTA.
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PesyabTaTH Ta iX 00roBopeHHs

[IpoBeneHnMH JOCIIKEHHSIMA BCTaHOBJICHO, 110 Y
BeJMKOi poraroi XyaoOW pi3HOTO BIKY HOKa3HUKH
JMEHKOIUTApHOi (OPMYNH MAarOTh TEBHI BiIMIHHOCTI,
10 BioOpakeHi y maoauui 1.

Taéauus 1
PedepenTHi nani geikoruTapHoi GOpPMyIH KPOBi KOpiB
YKpaiHChKOT 4epBOHO-PsA00T MOJIOUYHOT mopoau, M+m

Bikosa rpyma TBapun
ITokaszuuk 3 micsami 3-5 pokiB
(n=15) (n=15)
bazodimu 0,31£0,17 0,22+0,18
Eozunodinn 3,21+0,51 3,3240,51
10H1 0,11£0,16 0,10+0,90
Heiitpodinu mamudxosaepHi 1,80+0,21 1,30+0,31
CerMEeHTOSIIePHI 27,00+1,22 29,12+1,35
Jlimpountn 64,90+2,24 62,59+2,38%*
Monouutn 2,67+0,54 3,35+0,50*

IHpumimka:* — P<0,05 mopiBHSHO 3 IOKAa3HHKAMH MOJIOJHSKY
BEJIHKOI poraToi Xyao0u 10 3-X MiCSYHOIO BIiKY.

3okpemMa, BCTaHOBJIEHO, IO TeIATa YKPaiHCBKOL
YepBOHO-psI00T MOJOYHOI Topoam y Bimi 3-X Micsmi
mai Biporiguo (P<0,05) 6inbmmii BijicoTok aiMpOUuUTIB
(64,90 %) — Ha 3,56 % y NOpIBHSIHI KOPOBaMHU BIKOM
Bix 3-x mo 5-tu pokiB (62,59 %). Cruix 3a3HaunTH, IO
IpU BU3HAYCHHI BIJICOTKOBOTO CIIBBIJHOIICHHS Y
NeHKonuTapHiii  GopMyni  MOHOIMTIB  3aiKCOBaHO
MPOTHIICKHY TEHZACHIf0. 30Kpema, y KOpiB Bim 3-x
10 5-TH PiYHOTO BiKY BiICOTOK MOHOIIUTIB y CEPEAHBOMY
no rpymi ckmaB 3,35 %, HaTOMicTh y TensAT y Bili
00 3-X MiCAIIB AaHAJOTIYHWA TOKA3HWUK BHSIBUBCS
BiporimHo HmxguMm (P<0,05) # cxmamaB 2,67 %, mo
BusaBuiaocs Ha 20,3 % MmeHIe.

OxpiM TOro, HaMH BCTaHOBJICHO, II0 y JICHKOTrpami
Bil MOJIONHSKY BEJNHKOI poraroi XyIHoOHW NOpPiBHSIHO
3 JIOPOCIMMHM TBapWHAMH y Billl BiA 3-X 10 5-TH pOKiB
CIOCTEpIraeThCsl BHUIIMHA BIICOTOK 0a30(]ijiB, IOHHX
Ta TATMYKOsAAepHUX Hewrpodimie mHa 29,04, 9,10 Ta
27,78 % BiamoBigHo. Y TOW e 4ac, y KOpIB BIKOM
BiJl 3-X JI0 5-TH POKIB BiZICOTOK €03UHO(LIIB 1 CErMEHTO-
SIEPHUX HEHTpodiniB BuUsABHBCA BHIIMM Ha 3,32 Ta
7,29 % BIINOBIZHO TOPIBHAHO 3  aHAJOTIYHUMH
MOKa3HUKaMU y JIOCJIJDKYBaHOTO MOJIOAHSKY. Baprto
HaTOJIOCUTH, IO BIPOTiMHUX 3HAYEHb BHUIICHABEICHI
MTOKa3HUKH HE HAOYIIH.

I[Ipu npoBenenHi MOpPQOJOTIYHUX  JIOCIIHKEHb
(OpMEHHX eJNeMEHTIB KPOBI y BHTOTOBJCHHX Ma3Kax
mopsix 3 (i3i0NOTiYHO HOPMATBFHUMH HaMH BHUSBJICHO
W matosoriuHi QopMu, HE3aJeNKHO BiJ BIKY TBapuH,
IPOTE BCE X MEBHI BiJMIHHOCTI HAMH BCTQHOBJICHO.

Tak, y Ma3kax BHUTOTOBJICHHX i3 KPOBiI TEJNAT BIiKOM
no 3-x wicsuiB  (puc. 1) mopsx 3 ¢izionorivHo
HOpPMaJbHUMHU 32 (GOpMOI0 i OYyZOBOIO EPUTPOLUTAMH
Ta JEWKOINTaMH, TaKOX OyJI0 BUSABICHO W IMATOJOTIUHI
dbopMH  EpUTPOLUTIB, 30KpeMa — KOIOIUTH Ta
MIIICHETO10H1 X hopMHL.

£ ) - AR W ESE W ™
Puc. 1. Mikpockomnist Ma3Ky KpoBi MOJIOJHSIKY BEJINKOT
poraToi Xyo0u yKpailHChKOT YepBOHO-PsI00i MOJIOYHOT
TTOPOJTH BIKOM 0 3-XMICSIIIB:
1 — eputponuty; 2 — nimMdonut; 3 — maTonoriuHi hopmu

ePHUTPOLHTIB (KOJOIUTH); 4 — IATONOTIUHI (HOPMU EPUTPOLHTIB
(MileHenoiOH epUTPOLIUTH)

Cuiz 3ayBaXKMTH, 110 Y Ma3Kax KpOBi Bij J0pocioi
BEJIMKOI porartoi XynoOu BiKOM BiJ 3-X 1O 5-TH POKIB
3 TATOJIOTIYHHX (OPM EPUTPOIMTIB HAMH BHSBICHO
nuie kogouuTu (puc. 2).

Puc. 2. Mikpockomnist Ma3Ky KpoBi Belnukoi poraTtoi
Xy00H yKpaiHChKOI 4epBOHO-PsI00T MOJIOYHOT TOPOIU
BIiKOM Bij 3-X 710 5-TH POKiB:

1 — eputpouuTy; 2 — niMpouuT; 3 — nNaTonorivHi HOpMH EpUTPOLIUTIB
(KOOIUTH)

AHami3yl09l KUTBKICHI TIOKa3HWKH MATOJIOTIYHHUX
¢opm epuTpoLUTIB (KOJOIMTIB), MOXKHA 3 BIIEBHEHICTIO
3aCBIAYMTH, 10 HAMOUIBIIY iX KiJIBKICTH MU (IKCYBaH y
MOJIOMHSKY BIKOM 110 3-X MICS9HOTO BiKy. 30Kpema,
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B OJIHOMY HOJIi 30pYy MIKPOCKOIIa MU BiAMidaiu Bix 4-X,
5-TH 10 9-TH TaKWX €K3EeMIUISPIB, HATOMICTh, Y 3pa3Kax
BiJl I0pOCIIOT BEJIMKOI XyJOOM IX KiJIbKICTh Oyiia 3Ha4HO
MEHIIOI0 i1 KonmBanacs BiJ 1-ro 10 4-X eK3eMIULIpiB y
T0JIi 30py MIiKpOCKOTIA.

BuBuatoun  MeTpuUYHi  IOKa3sHMKH  (OPMEHHX
€JIEMEHTIB KPOBi (€pUTPOLIUTIB, JIIM(OIMTIB, MOHOLIUTIB,
eo3uHodimiB Ta 06a3o0¢imiB), HaMH OyJIO BCTaHOBJIECHO
MIEBHI 3aKOHOMIPHOCTI Y TIOKa3HUKaX IUIoIi (maon. 2).

Tadauuns 2

IMopiBHATBEHA XapaKTEPUCTHKA METPHYHUX ITOKAa3HHUKIB
(OpMEHHX eJIEMEHTIB KpOBi KOPiB YKpaiHCHKOT
4OpHO-Ps00T MOJIOYHOT TOpo U, M+m

BikoBa rpymna TBapun

DopMeHi eTeMEHTH KPOBi,

T 3 micsui 3-5 pokiB
(n=15) (n=15)
Eputpouurt 14,76+0,89 14,43+1,38
Jlimporuru 95,86+5,22 87,23+5,0*
Mononutn 65,81+3,95 77,71£5,39*
Eozunodinu 55,31+2,47 56,03+1,70*
Bazodinu 55,47+3,47 57,87+2,37

Ipumimxa:* — P<0,05 nmopiBHIHO 3 HOKa3HUKAMU MOJIOIHSKY
BeNHKOi poraToi XymoOu 10 3-X MiCSYHOTO BiKy.

30kpeMa, y MOJIOJHSAKY BEIWKOI poraroi Xxymoow
wioma JTiM(OIUTIB BHUSBIIACS BIPOTITHO OUIBIIOIO
(P<0,05) Ha 9,01 %, 1 cranoBmIIa 95,86 MKM, HATOMICTb,
y TIOpOCIoi Xymoou Iiel MOoKa3HWK cKiagaB 87,23 MKM.
Bimpmmmu 3a MIIOMIEI0 Y MOJIONHSAKY BEJIHWKOI poraroi
Xy100H BHSIBCSI TAKOX PO3MIp epUTPOLHUTIB — 14,76 MKM,
y IOPOCJINX TBAPHH LIeH MOKA3HHK y CepeTHEOMY CKJIaJIaB
ckiaB 14,43 mMxM, 1o Ha 2,24 % MeHIe, HiX Y TBapHH J10
3-X MICSIYHOTO BIKY, Y TOHM )K€ 4ac BipOTiJHMX 3Ha4YeHb
1eil MoKa3HUK He HaOyB.

Hawmu 3acikcoBaHo, 0 y rpymi TBapHUH BiKOM Bifg 3-X
0 5-TM pokiB Taki (opMeHi eJeMEeHTH KpOBi SK
MOHOLIUTH, €O3MHO(IIM Ta 0a30(inM  BHIBUIUCS
OLIBIIMMH 3a MOKA3HHKOM IX IUIOII BiJ aHAJOTIYHUX
y MOJIOJHAKY BEIMKOi poratoi XynoOH BIKOM JI0
3-x micsmiB Ha 15,32, 1,29 ta 4,15 % ¥ ctanoBuau 77,71,
56,03 Ta 57,87 mxm BignoBigHO. HaTOMICTh Y MOJTOTHSKY
i MOKa3HWKM MO TPYMi y ceperHboMy ckiaganu 65,81,
55,31 Tta 55,47 Mmxm  BigmoBimHo. Crim 3ayBakuTH,
mo Biporimaux 3HaueHp (P<0,05) 3a pesympraTamu
HAIIUX AOCIIPKEHb HAOYIIH JINIIE TOKa3HUKA MOHOLIUTIB
Ta €03MHO(DIIB.

[Ipo pi3HUIO Y reMaTONOTI9HNX MTOKa3HUKAX BEITMKOL
poratoi Xymodu pi3HOTrO BiKy cTaTi Ta (hi3i0iorigHOTrO
crany cBimuyath gani Saulko, et al., 2017, ta Oarathox
IHIIMX HAYKOBIIB, sIKI BKa3ylOTh, IO KUIBKICTb
SepPUTPOIHTIB KPOBI TUTPHUX KOPIB KOJHMBAETHCS Y
Mexax 6,25-7,04 T/, Toai ik y HOBOHAPOJPKEHUX TEJISAT
JaHl TOKa3HWKWA Oyiu Jemo BummuMu — Bim 7,31 mo
7,79 T/n [7,8,11,12].

UYucneHHi NOCHIJPKEHHSI BKa3ylOTh Ha BaKJIMBICTh
reMaToJIOTIYHUX  JOCHI/KEHb 3  METOI  OLIHKH
3arasbHOrO (Di3i0JIOTIYHOTO CTaHy, NPH YOMY pi3HI
MTOPOIU MArOTh CBOI KopersiniitHi Hopmu. ['emMaTonorigai

JOCIHIJDKEHHsST TPOBEJIeHI Ha BEJMKIA porarid Xyno0i
nopoau Jersey Ioxasaju, 10 HalBHUINA CepeiHs 3aranbHa
KUTBKICTh EPHUTPOIUTIB Ta OOCAT EPUTPOIUTIB OYJIH
3apeecTpoBaHi y Billi BiJ TBOX O IIECTH POKIB, TOMI SIK
HAWHIKYI 3HAYeHHS OyIHM 3apeecTpoBaHI y JeCATH
piuHux ocoOuH. HaiiBumia 3arajbpHa KUIBKICTH JIEHKO-
muTiB Oyia 3adikcoBaHa y TBapWH Bi IBOX 0 LIECTH
pokie mopomum Red Sindhi. [ochimamku BusSBHIN
JIOCTOBipHI BIAMIHHOCTI Cepell OPiX i BIKOBHX TPYI AJIS
BCIX reMaTOJIOTIYHUX ITapaMeTpiB 32 BUHATKOM KiJIbKOCTI
eo3nHODiiB 1 OazodiniB. BUHUKI BIAMIHHOCTI MOXYTh
OyTH TOB’sA3aHi 3 Pi3HHIEIO y Bimli, mopoxai Ta (izio-
JIOTIYHOMY CTaHI JIOCHIPKyBaHUX TBapuH [9, 13, 14].

V nitepaTypi onmcaHo, MO KiTbKICTh HEHTPODiiB Ta
CHIBBIIHOIIEHHS I1X 1O JIMQOUHUTIB 3MIHIOIOTHCI
BIIPOJIOBX XKUTT. Uepes3 24 ToauHM Micisi HAPOHKEHHS
TENSAT KUIBKICTh MOHOLMTIB € HIKYOI Yy IOPIBHAHHI
3 Hopmoro. IIpote, Bxe uyepe3 48 roauH 3aranbHa
KIJTBKICTh JIEHKOIMTIB, 3plINX HEUTPODITIB | MOHOLIUTIB,
a TaKOX CITiBBIAHOUICHHsS HeHTpodimiB no JdiMpouuUTiB
30umbITytoThes [ 10, 15].

[Ipy mOpiBHSHHI TEMATOJOTIYHUX ITOKA3HHUKIB
TOJNIITUHCHKUX TEJAT BIKOM BiA JBOX JO 5-TH Mic.
BUSIBJICHO, ITI0 TEJIATA MAJTH BUCOKY KUTBKICTh PETHKYIIOLHTIB.
HaykoBmi 3a3Ha4aioTh, M0 30UIBIICHHS TeMOTIIOOIHY €
MMOKa3HUKOM TIpHCKOpeHoro eputpomnoesy [11, 21, 22].

Benmmka porara xymoba Oenbriicbkoi OJaKHTHOL
MopoIu Mae crenudivHi reMaToNOTidHi Ta OloXIMIYHI
nmoka3sHUkH. KopoBu MaroTh  301IbIIEGHHI  piBEHb
EPUTPOIMTIB, TEMOTTO0IHY 1 JIMQOIUTIB, IO CBITYNUTH
PO Pi3Hi pedepeHTHI Mexi (Hi310I0TIYHIX TOKA3HUKIB Y
3aJIeHOCTI Bim mopoam [12, 16, 17]. Takox € naHi,
110 BKa3YIOTh Ha CE30HHI ()i310JI0T14HI KOJIMBAHHSA MaKpO-
€JIEMEHTIB, MIKPOEJIEMEHTIB Ta 0l0XIMIYHMX ITOKa3HHKIB
KpoBi (MiIi, LIWHKY, MarHiio, 3aji3a, XJOpY HaTpilo,
Kamito, KambIlito, ¢ocpopy, CEYOBHUHH, JIYKHOI
¢ocoarazn  (ALP), xpearmniny (CR), acnaprar-
aminorpancdepasu (AST), anaHiHamiHOTpaHC(Epa3H
(ALT)), mo BriinBaroTh Ha (hi3i070T19HI HOKa3HUKH KPOBI
TBapuH [18-20, 22].

OTprMaHi HaMH JIaHi IOTIOBHIOIOTH iICHYIOY1 OIHCOBI
Kputepii  MopdosoriuHUX T2  MOp(POMETpPHUHHUX
MOKa3HUKIB  (OpMEHUX  EJIEeMEHTIB KpOBI  KOpiB
YKpaiHChKO1 4epBOHO-PsI001 MOJIOYHOT ITOPOIH.

BucnoBku

BcTaHoBieHo, 10 TensATa yKpaiHChKOi 4epBOHO-PI00T
MOJIOYHOI MOPOJM Y Billi 3-X MICALIB 3a pe3yibTaTaMu
JIOCITI/DKEHHS JISWKOTpaMi MaroTh Ha 3,56 % OinmbIimid
BifcoTok siMm¢ponutiB (64,90 %, P<0,05) y mopiBHsAHI 3
KOpOBaMH BIKOM BiJ] 3-X J10 5-Tu pokiB. Busznaueno, 1o
roma JiMQOIUTIB Y MOJOAHSAKY BHSABHIACSA BipOTiTHO
6impmmoro Ha 9,01 % (P<0,05) y mopiBHSHI 3 ZOpOCINMHU
TBapuHaMH. 32 MOP(OJIOTIYHOTO JIOCIIKEHHS KPOBI BiJ
TEJIAT BCTAHOBJICHO, IO Y Ma3Kax, mopsj 3 (i3ionoriyHo
HOpMaJIbHUMH 32 (POPMOIO ¥ OyJJOBOIO epUTPOLIUTAMHE Ta
JIEMKOLIUTAMU TaKO BIOMIYalOTbCA W IAaTOJIOTIYHI
(hopMHU epUTPOIHTIB — KOAOIMTH Ta MINICHEMOMIOHI X
¢opmu. KinmpkicTe maTosorivHuX (GOpM EpHUTPOIHTIB Y
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MOJIOJTHSKY BUSIBHJIACS OUTbIION (Bix 4-X, 5-TH 10 9-TH
€K3eMIUIIPIB y MOJI 30py MIKPOCKOIA) IOPIBHSHO i3
JIOPOCTIMMU TBAPUHAMHU.

Buznaueno, 1o y KpoBi KOpiB BiJf 3-X 10 5-TH piyHOTO

BiKY BiJICOTOK MOHOIIHTIB € BipoTigHo HIk4uM Ha 20,3 %

(P<0,05) y nmopiBHAHHI 3

MOJIONHSKOM Y  BiIli

110 3-x MicsiB. MetpuaHo BiporinHo oinbmumu (P<0,05)
3a TUIONICI0 BHUSBWIIMCS Taki (DOPMEHI €JIeMEHTH SK

MOHOLIUTH 1

eosuHoiym. I3 martonorivamx  popm

EPUTPOLIUTIB Y Ma3kax KpOBI Bij KOpIiB OyJIM BUSBIICHI
JIMIIE KOJOIHTH.

IHTEpeCiB 110710

KonduikT inTepecis

ABTOpH CTBEpPIKYIOTH TIPO BiACYTHICTH KOH(DIIKTY
iXHBOTO BHUKJIAJAy Ta pPE3yJbTaTiB

JIOCIIIIPKEHD.
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Correspondence Author Dilated cardiomyopathy (DCM) is one of the most common acquired heart diseases in both dogs and humans.
T. Zv.enihorodska It can manifest with pronounced symptoms or have a latent nature. Therefore, our aim was to investigate and assess
E-mall: the frequency of clinical indicators in dogs with dilated cardiomyopathy depending on the functional class of heart
tami777@ukr.net failure syndrome. Over the past year, 36 dogs were selected at the educational-scientific-production clinic of Poltava

State Agrarian University and divided into groups according to the functional class of heart failure, based on the

modified scheme available on the New York Heart Association’s website. The study evaluated the clinical
manifestations of dilated cardiomyopathy in dogs with different functional classes of heart failure. The research

1/3, Skovorody str., . . . .

Poltava. 36003 utilized an Aloka F 37 ultrasound machine with a sector ultrasound probe and a base scanning frequency of 5 MHz,

Ukraine’ ’ as well as an Arman 9L5 X-ray machine. The signs of dilated cardiomyopathy included a body weight-
normalized left ventricular end-diastolic dimension > 1.7 units and a normalized left ventricular end-systolic
dimension > 1.0 units, as well as a left ventricular ejection fraction < 45%. The asymptomatic course of dilated
cardiomyopathy in dogs of various breeds was also manifested by the presence of persistent atrial fibrillation,
supraventricular tachycardia, and ventricular arrhythmias. Radiographic signs of dilated cardiomyopathy included
an enlarged left ventricular and atrial silhouette, with a vertebral heart score (VHS) > 11. To compare two groups,
the non-parametric Mann-Whitney U-test was used, and for comparing multiple groups, the Kruskal-Wallis test was
applied. The non-parametric y? test was used to compare the frequency of qualitative characteristics between groups.
The relationship between the functional class of heart failure syndrome and clinical indicators was determined
using Spearman’s correlation method. The difference between the study groups of dogs was considered significant
at P<0.05. A statistically significant increase in capillary refill time (P<0.05 and P<0.001 in dogs of III
and IV functional classes) and a decrease in body temperature (P<0.001 in dogs of IV functional class) were
observed. An increase in heart rate was detected at 1.1, 1.4, and 1.7 times during examination and 1.3, 1.6,
and 2.5 times at rest, respectively, compared to clinically healthy animals, with tachypnea showing a positive
correlation with disease severity. Peripheral edema and ascites were recorded less frequently, but their incidence
increased in later classes. Dyspnea appeared as an early symptom of the pathology. Cyanosis of the mucous
membranes and diffuse cardiac impulse were noted in dogs of III and IV functional classes of heart failure.
An increasing frequency of systolic murmur, dependent on the stage of the disease, was detected. The frequency of
dry cough increased in dogs with heart failure of II-IV functional classes (50, 66.7, and 66.7, respectively).
The results emphasize the necessity of early diagnosis for effective treatment of cardiomyopathy in dogs.

Keywords: heart failure, heart rate, cardiac impulse.
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3MiHM KJIiHIYHUX MOKA3HMUKIB y co0aK i3 1uiaTaniiHo Kapaiomionariero

T. B. 3Beniroposaceka | K. FO. enens | 1. C. Jexanu

TonTascsKuit AepsKaBHmii Junatauiiina kapaiomionatist (AKMII) € oqauM i3 HaiimomupeHimmx HabyTuX 3aXBOPIOBAaHb CEPLUI K y cobak

arpapHuii yHiBepcuTer, Tak i B JoAuHU. BoHa MoOXe HpOTIKaTH SK 3 BHPaKCHUMH CHMITOMaMH TaK i MaTH NPUXOBAHUH XapakTtep.
M. [onraga, CaMe TOMy HaIlIOI0 METOIO CTaJIO JOCIIAUTH Ta OL[IHUTH YaCTOTY BUHUKHCHHS KJIIHIYHUX MOKA3HHUKIB CTaHy co0aK
Vkpaina 3 AUaTaniifHOI0 KapAiOMIONATi€lo B 3aJIeKHOCTI BiJ (YHKIIOHATEHOTO KIACy CHHAPOMY CEpIIeBOi HEOCTaTHOCTI.

Jlns BUpIIIeHHS 3aBAaHb B HaBUAILHO-HAyKOBO-BHpoOHM4il kimiHimi ITomraBchkoro JIAY Oymo BimiOpaHo 3a
ocTaHHIl pik 36 co0ak Ta PO3OUICHO MO TpymaM, B 3aleXHOCTI B (YHKIIOHAIBHOTO KIACy CepLeBOi
HEJOCTaTHOCTI, 38 MOIM(IKOBaHOIO cXeMOIo, po3MileHoro Ha caidTi New York Heart Association. ¥ gociipkeHHi
OLIIHEHO KJIHIYHI MPOsIBH JHiIATAliHOI Kapaiomionatii y cobak 3 pi3sHUMH (yHKLIIOHATEHUMH KJIaCaMU CEPLEBOI
HEJOCTATHOCTI. BHSBICHO CTaTHCTHYHO BIPOTiAHE MiABMLICHHS LIBUAKOCTI HamoBHeHHs KamiipiB (P<0,05 Ta
P<0,001 y cobax III Ta IV ¢yHkIioHamPHUX KiaciB) Ta 3HIDKEHHS Temmeparypu Tima (P<0,001 y cobak
IV ¢ynkuionansHOro kiacy). BusBieHo 3pocTaHHS cepleBUX ckopodeHs B 1,15 1,4 ta 1,7 pasiB mix gac orsany
Ta 1,3; 1,6 Ta 2,5 pasiB B cTaHi CIOKOIO BiJNOBIHO B IOPIBHAHHI 3 KJIIHIYHO 30pOBUMHU TBapHHAMH, a TaXilTHOE
MPOSIBIJIO MO3UTUBHY KOPEIBILIIO 3 TSUKKICTIO 3axBopioBaHHs. Ilepudepudni HaOpsSKH Ta aclUT PEECTPYBAIUCS
piaire, opoTe iX 4acTOTa 3pocTana y OLblI Mi3HIX Kiacax. 3aauika Oyaa paHHIM cuMIToMoM martosnorii. Llianos
CIU30BHX O0OJIOHOK 1 auy3HHIl cepreBuil MOmMTOBX BiaMmivanucs y cobak Il Ta IV ¢yHkuioHanpHHX KiaciB
CepILEBOI HEOCTATHOCTI. BHSIBICHO 3pOCTar04y YaCTOTY CHCTONIIYHOTO IIYMY, 3aJISKHOTO BifI CTaIii 3aXBOPIOBAHHSI.
YacToTa CyXOoro Kamumo 30utblnyBanacst y co0ak i3 cepueBor HemoctaTHICTIO [I-IV (yHKIIOHAIBHOTO Kiacy
(50, 66,7 Ta 66,7 % BiANOBIAHO). Pe3ynbTaTH MiAKPECIIOOTh HEOOXIAHICTh PAHHBOI TIarHOCTUKY ISt €EKTUBHOTO
TKyBaHHS KapJioMionaTii y cobax.
Kutro4oBi ci10Ba: ceprieBa HEIOCTATHICTb, CEPLIEBI CKOPOUCHHS, CEPLICBUI MOIITOBX.

Bi6aiorpadgiunnii onuc pst nuryBanus: 3eenicopoocera T. B., Lllenens K. FO., [Jexnuy I. C. 3MiHM KITIHIYHHX TOKA3HUKIB Y cO0aK i3 AUIaTalliiHOO
kapaiomionatiero. Scientific Progress & Innovations. 2024. Ne 27 (3). C. 110-114.
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Beryn

Kappiomiomnarist — 11e MiokapaiajJbHe 3aXBOPIOBAHHS,
IIPU SIKOMY CEpLEBHH M 513 CTPYKTYPHO 1 ()YHKIIOHAIbHO
aHOMaJIbHUI, 3a BiJICYyTHOCTI KOPOHApHOI apTepiajbHOT
XBOPOOH, TIMEPTOHIi, KITAITAHHUX CEPIIEBUX 3aXBOPIOBAHD
1 BpPOIDKEHHX CEpIICBHX 3aXBOPIOBaHb, SKi O MOTIH
CIIPUYMHUTH aHOMaJiro Miokapaa[l, 6, 15].

Haii0inpim mommmpeHoo KapaioMionaTieto y cobak €
imionatnyHa nuiataniitaa kapaiomiomnatis (JJKMIT), sxa
€ HalJacTIIOI0 TNPHYMWHOI0  3acTiifHOI  cepieBoi
HEIOCTATHOCTI 1 pamToBOI cepleBOi cMepTi y cobak
ypaxae 371e0UIBIIOr0 BEJIUKI i FIraHTChKI MOpou codak [2].
BBakaeTbcsi, 10 BOHAa IOB’S3aHAa 3 TIEHETUYHHMU
MyTaIisiMu abo BCTaHOBJIIEHUMH CIIaJIKOBHUMHU
naTTepHaMu y JEsSKUX TOopid. € TMOBIIOMIIEHHS psay
aBTOpiB Tpo xap4yoBy ¢opmy JAKMII y cobaxk,
0 TOB’s3aHa 3 Ae(IiUTOM TaypwHY B PAaIlioOHI — Haii-
qacTile y aMEpUKAHCHKUX KOKep-CIIaHIelNiB, 30J0-
THCTHX pPETPHUBEpiB 1 HBIOGAYHIIICHIIB, aje TaKOX
y iHmux mopix [3]. LlikaBo, mo MiokapaiadbHiI 3MiHH,
MOB’s13aHI 3 Ne(IUTOM TaypHHY, YaCTKOBO ITOKpAILy-
BaNUCs TPH JIOJABaHHI TBapuHy B PALiOH JESIKHX
cobak [12, 15-17, 20]. OnHak, y NesKUX BUIAIKax Ji€Ta
TaKO)XK 3MIHIOBalacsi TMiJ 4Yac TIpHHOMY TaypuHY,
TOMY TOYHa POJb J00aBKH B JIIKYBaHHI 3JIMIIAETHCS
HeBizomoro [21, 22]. Kpim Toro, moBigoMisuiocs Mpo
KiTbka IHQEKIiHHMX 1 CHCTEeMHHX 3aXBOPIOBAHB,
ToKcuHIB 1 XapuyoBux npuuuH JIKMII, sxi HeoOxigHO
BpaxoBYBaTH, IIepIl HDK MOXHa OyJe BCTaHOBHTH
miaraos imiomarnaroi JIKMII [5, 10, 18].

[Tompu AOCTaTHIO KUTBKICTH CHEIU(DIYHUX METOJIB
Bi3yaJIbHOI MIarHOCTUKHM s co0ak, TaKHX SIK €XO-
Kapaiorpadis, peHtreHorpadis Ta iHIII, JiarHOCTYyBaTH
JUTaTalliiHy KapaioMionaTiio Ha PaHHIX CTaIisX TOCHUTh
ckmagHo [13, 14]. EdexTtuBHa aiarHOCTHKa CepIEBO-
CYIVHHHX 3aXBOPIOBAaHb MOTpeOye KOMIUIEKCHOTO
MiAXOAy, IO BKIIOYAE JI€TajIbHE BHUBYCHHS aHAMHE3Y,
KIIiHIYHOI KapTHHH, pe3yJbTaTiB peHTreHorpadii, exo-
kapmiorpadii, emekrpokapmiorpadii, KIiHIYHHX Ta
OioXiMIYHMX aHani3iB KpoBi. OCHOBHUMH IpobieMaMu
JIarHOCTUKYU KapjioMiomatii y cobak € IoBruii 0es-
CUMIITOMHHMH Tepion, Hecneuu@iuHi CHMOTOMH Ta
CKJIAJTHICTh MiATBEPXKCHHS AiarHo3y [4, 7].

KiiniuHi  o3HakM juiatauiiiHoi  kapuiomionarii
y cobak, SK TpaBwio, HecmenudiyHi, cepeln HUX:
3HIDKCHHS. BHUTPHBAJIOCTI, Kallleslb, 3aJWINKa, AaCIHT,
TiIpOTOpaKc, TiAPOMIEPUKAPANT, BTpaTa CBIJOMOCTI Ta
aputMii. Y 1o0epMaHiB IEpIINM IPOSIBOM XBOPOOH 9acTO
Moske OyTu panToBa cMepTh [8, 12].

Merta gocJIiaKeHHs

MeTor0 JaHOro JOCHTIHKeHHS 0YJI0 OI[IHUTH 4acTOTY
BUHUKHCHHS KJIIHIYHMX [OKa3HUKIB CTaHy cobak 3

JMUIATALIAHOI KapAiOMIONaTiel0 B 3aJEKHOCTI Bif
(bYHKIIOHATIBHOTO KJ1acy CUH/IPOMY cepLeBoi
HEOOCTATHOCTI.

Jnst JOCATHEHHS METH pO3B’SA3yBalll HACTYIHI
3adaui:

- 3’4COBYBaTHM SK 3MIHIOIOTbCA TaKi KIIHIYHI
napamMeTpy SIK IIBUAKICTh HANOBHEHHS KPOBOHOCHHMX

kanisipie  (IIIHKK), Temneparypa Tina, wactoTa
CEeplEeBUX CKOPOUYCHb Yy 310pOBHUX cobak Ta cobak 3
(yHKIIIOHaTbHUMH KJIaCaMH CEPLIEBOi HEJOCTaTHOCTI;

- 3’COBYBATH SIK 3MIHIOETHCS YAaCTOTA JUXAJIbHUX
pyxiB 'y cobak 3 Ppi3HUMH KjlacaMd CepleBOl
HEJO0CTAaTHOCTI il yac MpUHOMY Ta ITiJT 9ac CHY;

- BH3HAYaTH 4YacTOTy BHWHHKHEHHS KIIHIYHUX
CHUMIITOMIB y co0ak, XBOPHX Ha AWJIATAIliiiHy Kapzio-
MiomaTifo, 3aleXHO BiX (YHKIIOHATHHOTO KiIacy
CepIIeBOi HETOCTATHOCTI.

Martepianu i meToau

JlocipkeHHsT TIPOBOJMIIOCST B yMOBax HaBYaJIbHO-
HayKoBO-BUpoOHHYOT KiiHiku [I/IAY B mepion 3 TpaBHA
2023 poky mno TtpaseHp 2024 poky. bymno BiniOpano
36 cobak 3 TuIaTaliifHOIO KapaioMionartielo, SKUX OyJo
po3nineHo Ha 4 TpyNH, B 3aJIEKHOCTI Bifl KJIacy cepueBoi
HepocTtatHOCTi Ta 11 KiiHIYHO 3M0pOBHX cobak Iuist
koHTpoio. Kiac cepueBoi HeJOCTaTHOCTI BU3HAYAIN 3a
MOIU(IKOBAHOIO CXEMOI0, PO3MIIICHOI0 Ha caiiTi New
York Heart Association. [[is mociimkeHb BUKOPUCTOBY-
BanM ynbTpa3BykoBuii amapatr Aloka F 37 3 cekropHum
yIBTPa3BYKOBHM JIaTYMKOM Ta 0a30BOI0 YacCTOTOIO
ckaHyBaHHS 5 MI'11 Ta peHTreH anapat Apmas 915.

OzHakamMu JuiataniiHoi  kapaiomionarii  Oyiu:
HasBHICTh HOpPMAaJli30BaHOTO J0 MacH Tijla KiHIEBO-
JacTONIYHOTO PO3MIipy JIiBOTO HITyHOYKa > 1,7 OAMHHIL
1 HOpPMAIli30BaHOTO KiHIEBO-CHCTOJIIYHOTO pPO3MIipy
niBoro nuryHouka > 1,0 oguHMAI, Qpakxiii BUKUIY TiBOTO
nutyHouka < 45 % (Dutton & Lopez-Alvarez, 2018) [4].
[IpuxoBaHuii mepebir AnWnaTamiifHOl KapaiomiomaTii y
cobak pi3HUX TOpiJ TaKOX BUSBISBCA HASBHICTIO
noctiitHoi  ¢opmu  piOpmwiAmii  mepencepab, Han-
HITYHOYKOBOI Taxikapzii Ta HUTYHOYKOBUX MOPYIIEHb
CeplEeBOro pUTMY. Pentrenorpadiuni O3HaKHU
JUIaTaniiHol  KapaioMionaTii BKJIIOYanu 30iTbIICHHS
TiHI JIIBOTO MUIYHOYKA Ta TMepeacepnas, Kapio-
BepTeOpasbHuUit iHgexe > 11.

Jnst TOpiBHSHHS JIBOX TPyl BHKOPHCTOBYBAJIH
Henapamerpuunuit U-kputepii Manna-YiTHi, a md
NOPIBHSAHHA KUIBKOX TIpyn — Kpurepii Kpyckana-
VYommica. [Ins TOpPIBHSHHA YacTOTH 3yCTPi4ajbHOCTI
SAKICHUX  O3HaK MDK TpyHmaMH  3acCTOCOBYBAJIU
HerapaMeTpu4yHuil  kputepiii 2. 3B’S30k  Mixk
(yHKIIOHATPHUM ~ KJIacOM  CHHIPOMY  CepueBoi
HEJIOCTATHOCTI Ta KIIHIYHAMH MTOKa3HUKaMH BU3HAYAIIH
3a MetogoMm kopensrii  CmipmeHa. Pi3HuIo Mix
NOCTHITHUMH TpyHaMd co0ak BBaKalId 3HAYYIIOIO
npu P<0,05.

Pe3yabTaTn Ta iX 00roBOpeHHs

VY nepion 3 TpaBusa 2023 poky no tpaBeHb 2024 poky
36 cobak 3 O3HaKaMu JAWNIaTallidiHOI KapaioMiomarii,
mo Oynu BUSBICHI B yMOBaxX HaBYallbHO-HAYKOBO-
BUpoOHKYOI KiiHikK [lontaBcekoro JIAY, B 3a1eKHOCTI
BiJ Kiacy cepreBoi HepoctatHocTi (CH) Oymm momineHi
Ha 4 rpynu.

Kniniuai mapamerpu cobak 3 IUIaTaliiHOIO
Kapaiomionariero pisHux kiaciB CH mpencraBneHi
B maoauui 1.

Scientific Progress & Innovations e 27 (3)

111



Taoaunsa 1

KiiHivHI TOKa3HUKH y cO0aK, XBOPHX Ha JWJaTalliiHy KapAioMiONaTiio, 3aJIe)KHO Bijl (YHKIIIOHAILHOTO KJIacy

CepreBoi HEIOCTATHOCTI

I'pymu cobax ta kmac CH
Hoxasmnk KJIiHI9HO nepuia rpyna Jpyra rpyna TpeTs rpyna 4eTBEpTa Ipymna
3gopoBi (n=11) (I xmac CH) (n=16) (Il xmac CH) (n=8) (III krac CH) (n=6) (IV xnac CH) (n=6)
IIBuaKicTH HATOBHEHHS 1,620,1 1,640,1 2,4+0,2 3,3+0,1* 4,3+0,2%**
KPOBOHOCHHX KaliIsPiB, ¢
Temmepartypa, “C 38,7+0,3 38,6+0,3 38,5+0,2 38,2+0,2 37,6+0,2%**
Hactora cepuesix 116:3,1 11743 4 125+4,4% 1385,6%* 140:£4, 8%
CKOPOYEHb, yII/XB
HacTora quXATLHAX PyXi, 26,542, 29.4+1,5 31,2418 37,3424 47,31, 7%+
PYX/XB. I yac Orisgy
YacroTa AWMXaNBHAX PYXiB, 18,0£0,9 23,4+1,2% 25,7€1,2%* 36,542, 1 %%* 45,642, 4%%%
PYX/XB. MiJ] 4ac CHY
IHpumimru:* — P<0,05, ** — P<0,01 *** — P<0,001 — mopiBHSHO 3 KJIIHIYHO 30POBUMH TBAPHHAMH.
BceranoBneno, mo y cobak 3 IWIaTamiiHOIO (yHKIiOHANBPHUX Kiacax Japyroi — 125444 yn/xs,
Kap/1io-MiomaTiero JTIOCTOBIPHO T ABHIIYBAJIACh Tperboi — 138+5,6 yo/xB ta uerBeproi rpyn CH —
MOKa3HWKH TIBWJIKOCTI  HAIOBHEHHS  KPOBOHOCHUX 140+4,8 yn/xs.

kamisipiB 1o 4,3+0,2 ¢ (P<0,001) B rpymi gerBepToro
(YHKIIOHATIFHOTO KJIACy CepIeBOi HEJOCTaTHOCTI Ta
mo 3,3£0,1 ¢ (P<0,05) — Ttperboro kimacy. Takox
3apeecTpyBalli  CTATUCTUYHO  BIPOTIJHE  3HMKECHHS
temrnepatypu Ttina jgo 37,6+0,2 °C (P<0,001) y cobax
3 4eTBepTHM (YHKIIOHAJBHUM KJIacoM  CepleBOi
HEIOCTaTHOCTI. BapTo BigMITHTH, IO TeMIeparypa
Tida y cobak 3 CepleBO0 HEIOCTATHICTIO JOCTOBIPHO

(P<0,001) wmeratmBHO XopemoBanma (r = -0,53) 3
BENMYMHOK  (DYHKI[IOHATBHOTO  KJAcy  CepleBol
HEIOCTATHOCTI.

Ille omHUM CTATUCTUYHO BaKIUBUM IIOKA3HHKOM
e UYCC, meil TmOKa3HHK JOCTOBIPHO 3pOCTaB B

Taoéauns 2

VY xBopux cobak peecTpyBajH TaXillHOE — y co0ak
3 muatamiiiHor Kapaiomiomariero y II-IV xmacax CH
peectpyBanu nigsumenas YCC B 1,1; 1,4 ta 1,7 pasis
mig yvac omminy Tta 1,3; 1,6 Tta 2,5 pa3iB B craHi
CIIOKOIO Bi/ITTOBITHO B MOPIiBHSAHHI 3 KIIHIYHO 3JOPOBUMHU
TBapuHamMu. L[i TOKa3HUKK TIO3UTHBHO KOPEIIOIOThH
3 BennunHOIO (yHKIioHansHoro kiacy CH ((r=0,64 ta
r=0,59, P<0,001).

YacToTy BUSBJICHHS PI3HUX KIIHIYHUX CHMIITOMIB
NpY NWIATAIlHIA KapaioMionaTii y co0ak HaBeICHO B
maoauyi 2.

YacroTa BUSABJICHHS Pi3HUX KIIHIYHAX CHMIITOMIB TIpH JWIIATAIliiHIN KapaioMionarii y cobak

I'pynu cobak Ta knac CH, %

Hoxasmnk KIIHI9HO nepmia rpyma Ipyra rpyma TpeTs rpyma 4ETBEPTA TPyMa
310poBi (n=11) (I xnac CH) (n=16) (Il xmac CH) (n=8) (Il kmac CH) (n=6)  (IV xmac CH) (n=6)

Cyxuii Kauiemnb - - 50 66,7 66,7
Iepudepuuni HaOpsKT - - = = 33,4
JIuCIHOE i 9ac 3BUYaiiHIX 182 25 625 833 16.7
HABAaHTAKCHb ’ ? ? ’
JlMCIIHOE mif Yac He3HAUHHUX ) ) _ 334 16.7
HaBaHTaXEHb ? ?
JlMCcriHOE mif Yac CIOKOI0 - - - 16,7 33,4
TaxinHoe - 12,5 25 100 100
IiaHo3 cM30BHX 00OJIOHOK - - - 33,4 50
Jludy3Huii ceprieBUid MOMTOBX - 12,5 25 83,3 100
Cucronivae TpeMTIHHS ) 63 375 50 66.7
HaBKOJIOCEPLIEBOT MiISTHKA ? ? ?
Kaynanpne 3mineHHs

CEpIEBOro TOMITOBXY ) 5 = i s
Cucronivnuii ym B IULSHI ) 63 375 66.7 833

Mi TPaJbHOTO KJIaaHy ’ ’ ’ ’
CHUCTONYHHYN IIyM B AUISHII ) ) } 16.8 16.8
TPUKYCIIIAIBHOTO KIIanaHy ? ?
Actut 334 16,8

Sk Oaunmo 3 mabdnuyi 2 'y cobak 3 IUIATAIIHHOIO Kumar et al, 2017 mo [IOCHIKYBaIH CEPIEBY

KapioMIiONaTi€ro PiJJKO CIIOCTEPIraloThesl nepudepuyHi
HaOpsiku. Hamu Oyio 3apeectpoBano 2 Bunanku (33,4 %)
y uetBepToMy knaci CH. Lli nani 30iraroTecs 3 JaHUMU

HEJOCTaTHICT, y cobak pisHoro Biky [15]. Bapro
3a3HAYUTH, IO B OJJHOTO 3 CO0aK 13 HaOpsSKaMM 3aJHIX
KIHIIIBOK  peecTpyBanmu  Takox acuut (16,7 %).
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Lakshmi et al., 2017 B cBoiif poOOTi TakoX 3a3HA4aIOTh
3B’5130K HAOPSIKIB 3a/IHIX KIHIIBOK y co0aK i3 pO3BUTKOM
acuuty [14].

Bapro 3aznauutn, 1m0 OJHMM i3 Halmepmmx
CHUMIITOMIB JTWJIATAIIHOI KapjioMmionaTii y cobak €
3agumka. Ha  paHHIX — cTamisx  3aXBOPIOBaHHSI
(I-1I ¢yHKmioHANBPHUE KiTac cepreBoi HETOCTATHOCTI)
3aQUIIKa IMiJ] 9ac 3BHYAMHUX (I3WIHUX HaBaHTaKEHBb
cnocrepiranacs y 25 % 1 62,5 % xBopux cobaxk, 1mo 0yo
noctoBipHo "acrime (P<0,05), Hix y KIIHIYHO 3I0pOBHX
TBapuH. Y cO0aK 3 OWIATAIIHHOIO KapAioMiomaTi€ero,
sKa YCKJIaJHWIAcs TepMIHAJIBHUMH CTalisIMH CepLEBOT
HenocratHocTi (III-IV ¢yHKIioHanbHUI Ki1ac), 3aquiIKa
y CTaHi CHOKOIO JIarHOCTyBajiacs y BCiX JOCIHIIKYBAaHHX
BUIIaKaX.

IMpm punatauiiinii  kapaiomionarii  y  co0ak,
YCKJIAIHEHI I CEpLEBOIO HEIOCTATHICTIO [-1v
(YHKIIOHATIFHOTO KJIACY, IiaHO3 CIIM30BUX OOOJIOHOK
crocrepiraBes y 33,4 % 1 50 % cobax BiAmoBiIHO.

YV BCiX KITIHIYHO 3I0POBHX COOAK ITif] 9ac 00CTEe:KESHHS
BUSBISUTA JIOKAJi30BaHWU cepueBuii momrToBX. OmHAaK
i3 PO3BHTKOM 1 TPOrpecyBaHHSAM IWIATAIIHHOT
Kapaiomiomnatii cepueBHil TOMITOBX CTae IU(PY3HHM.
3okpema, cepe1 cobak, XBOPUX Ha JUJIATAIIHY Kap.Iio-
MiOTaTiio, YCKJIaTHEHY CEpIeBOI0 HemocTaTHicTio [-IV
(yHKIIOHATIFHOTO KJIacy, 9acTOTa BUSBJICHHS TU(PY3HOTO
CepIIeBOr0 TMOMITOBXY cTaHoBmia 12,5; 25; 83,3; 100 %
BIMOBIIHO.

OCHOBHOIO 03HAaKOIO KapJioMiomnatii € CHCTOJIYHUH
IIyM Yy TpoeKnii aTpioBeHTPUKYISIpHUX KiamaHiB. Lli
LIYMH 3yMOBJICHI PO3BUTKOM BiJJHOCHOI HEIOCTaTHOCTI
MITpaJIbHOTO Ta TPHUKYCHiJaJbHOTO KJAIlaHiB, IO
BUHUKAE BHACIIJIOK 3HAYHOI JMJATAlli JIBHX 1 MPaBUX
BIUIUIIB cepls Ta pO3MMpeHHs (iOPO3HUX Kilelpb
KJIanaHiB. Y KJIHIYHO 3J0pOBHX TBapWUH TOHH CEpIIS
3a3BHUail yrucToro TeMoOpy, 6e3 cTopoHHIX nryMiB. OHAK
y cofak, XBOpHX Ha JIWIATAIliifHy KapIiOMiomariio,
CHUCTOJIYHHHN IIYM Yy TOUII HAHKPAIIOTO BUCITyXOBYBaHHS
MITpaJbHOTO KIJIAMaHy peectpyBamu B 6,3, 37,5, 66,7 i
83,3 % Bumazkis npu CH -1V ¢yHKIiOHANBEHOTO KITACy
BIiJITTOBIJTHO.

CuctoniuHuii IIyM y MpoeKuii TPUKYCHiJaJbHOTO
KJlaraHa JiarHocTyBaiM 3Ha4yHO pigume. [Ipu cepuesiii
uwepocratHocti -1V ¢dyHKIIOHANTBEHOTO Kjacy 1ei
CUMIITOM BUSBIJISUIM JIMIIE B OJHIET TBApHHU 13 KOXKHOI
rpymu — 16,8 %. Sk 3a3nauae Borgarelli et al, 2006 [1]
IpU  TIPOTPECYBaHHI  JIIBOIUTYHOYKOBOI  CepueBOi
HEIOCTAaTHOCTI y co0aK, XBOpUX Ha AWIATAIliiHY Kapio-
MIOTIaTiI0, PO3BUBAETHCS CHHAPOM JIETCHEBOI TillepTeH3Il,
IO TIOSICHIOE HAsBHICTH CUMIITOMY Yy BHUIJIAII aKLEHTY
JPYTOTO TOHY CepIIs B TPOEKIIii JJeTeHEeBOT apTepil.

Cyxwuii Kalieib y co0ak i3 cepleBol0 HeJI0CTaTHICTIO
I[I-IV  ¢yHKUiOHANBHOTO KJacy cCrocTepiraBcs 3
yacrtoToro 50, 66,7 Ta 66,7 % BignosigHo. Lli mani
30iratrotecsi 3 maHumu Devi et. al, 2006 [3], mio
BIIMIYarOTh 301JIbIIEHHS YACTOTH TAKOTO KAl B HIYHUHA
nepios.

BucHoBkn
Y cobak 3 JOWiaTamiifHOIO — KapAioMiomaTiero

CIIOCTEPIraeThCsl JTOCTOBIPHE IiJIBUIICHHS INBUIKOCTI
HaroBHeHHs KamisapiB y III Ta IV ¢dyHkuionansHux

KJIacax CEepIEBOI HEJIOCTATHOCTI, IO CYIPOBOJKYETHCS
3HW)KEHHSM ~ TEMIIEpaTypd Tijla, KOPEIbOBAaHUM i3
BRXYUMH CTajisiMu 3axBoproBaHHs (mo 37,6+0,2 °C,

p=0.001 B wuwerBepriii rpymi). Yacrora cepueBux
CKOpPOYEHb  3HAYHO  3pocTa€ 3  IJBHIICHHIM
(YHKIIOHATBPHOTO ~ KJIACYy  CEPIIeBOI  HETOCTATHOCTI.

TaxinHOEe peecTpyeTbCs 4YacTo 1 BHUSBISE BHCOKY
KOpesio 3 TsoKKicTo marosorii (100 % cobak y TpeTii
Ta 4eTBepTiit rpynax). [lepudepuuni HAOpSAKH Ta acIHT
CIIOCTEPIraloThCsl PIAKO, MPOTe IX YacToTa 3pOCTaE
y YeTBEPTOMY KJIaci CepLeBOi HEAOCTATHOCTI. 3aIUIIKa €
OJHUM 3 paHHIX MPOSBIB AHIATALINHOI KapioMionaTii,
M0 3HAYHO 4YacCTille BHHUKaE TpH  (iZUYHOMY
HABaHTAXCHHI y co0aK 13 MOYATKOBUMH CTaIisIMU
3aXBOPIOBAHHS, HIXK y KIIHIYHO 3J0POBHUX TBapuH (25 Ta
62,5 % y nepuuiii Ta ApyTriil rpymi TBApUH B MOPIBHSIHHI i3
18 % y KJIIHIYHO 30POBHX).

Tlepcnexmugoro nodanbuiux 00caiodicerb € KOHTPOIb
Ta BUSBJICHHS NATOJIOTiH cepisd B co0aKk Ha paHHIX
CTaIisAX I TPOQIIAKTHKH Ta CBOEYACHOTO JIIKYBaHHS.

Konduikr inTepeciB
ABTOpH CTBEP/KYIOTH IIPO BiACYTHICTH KOH(IIKTY
iHTEpeciB 1100 iXHBOTO BHKJIALy Ta pe3yibTaTiB

JIOCIIIKEHD.
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0. Dolhin The spreading of dog digestive tract helminthoses, including trichurosis, still remains a topical problem, where

E-.mail' one of the factors of significant infestations’ spreading is the contamination of the environment with parasites’ eggs,

which can be preserved in the environment for a long time and cause infestation of susceptible animals. Therefore,
one of the important factors in maintaining veterinary well-being in relation to dog trichurosis is establishing the
contamination level of environmental objects by propagative stages of nematode development. The purpose of the
research was to determine contamination indicators of sand and soil in the city of Poltava with nematode eggs of
Trichuris genus. The studies were conducted on the basis of the laboratory of parasitology of Poltava State Agrarian
University. Sand samples from sandboxes located on the territory of the city of Poltava, as well as soil from the
territories adjacent to them were studied. The main contamination indicators were the extensive contamination index
and intensive contamination index. It was revealed by the conducted research that 61 out of 90 sandboxes in the city
of Poltava were contaminated with nematode eggs of Trichuris genus, where the extensive contamination index
made 67.78 %, and the intensive contamination index made 195.79+18.41 eggs/kg. The territory of Kyiv district
was the most contaminated with nematode eggs, where 25 out of 30 sandboxes were contaminated with propagative
stages of trichurises development, and the level of parasites’ contamination was 83.33 % and 218.91+17.27 eggs/kg.
It was found that the most infected sand was taken from the surface at the edges of the sandbox, near its walls, where
the extensive and intensive contamination indices made 41.11 % and 320.27+35.43 eggs/kg, respectively. Also, high
rates of parasitic infestation were found during studying the soil, taken from the surface at a distance of 1 m from
the sandbox, where, on the average, the extensive contamination index was 46.67 %, and the intensive contamination
index was 263.90+28.87 eggs/kg. With an increase in the sampling depth, the indicators of contamination with
trichurises’ eggs decreased and amounted to: on the surface — 36.67-46.67 % and 120.37-320.7 eggs/kg, at a depth
of Scm — 14.44-30.00 % and 80.77-274.07 eggs/kg, and at a depth of 10 cm — 8.89-20.00 % and 62.50—
125.00 eggs/kg. The obtained results of parasitological studies prove that the territory of sandboxes is a real factor
in the transmission of invasive agents, which must be taken into account in assessing the risks of infecting dogs with
trichurosis causative agent.
Keywords: parasitology, trichurosis, dogs, nematode eggs, contamination level
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ITapa3utapHe 3a0pyaHeHHsI 00’ €KTIB TOBKIJUIA AUAMU HemMaToja poay Trichuris
y micrti [TonrTaBa

O. C. Jloarin

TonTascsKuit AepsKaBHmii INommpeHHs renbMiHTO3iB TPABHOTO TPAKTy cobak, y ToMy uHcii i TPHXYPO3Y, Joci BAHIIAETECS AKTYATHHOKO

arpapnuii yHiBepcHTeT, mpobIIeMoto, A¢ OAHMM 3 (HaKTOPIiB 3HAYHOTO DO3MOBCIOMKCHHS IHBa3ili € KOHTaMiHallis HaBKOJUIIHBOIO

. TTontasa, Ykpaina CepeoBHUINA SHISIMHU APA3UTIB, SKI TPUBAIHI Yac MOXKYTh 30epiraTucs y JOBKLII Ta CIPHYNHIOBATH 3apPaXCHHS
CTNIPUHHATINBUX TBAapHH. TOMyY, OJTHUM i3 BaXJIMBHX (PAKTOPIB MiATPHMAHHS BETEPHHAPHOTO OJ1aromnoiyyqds o0
TPUXYpO3y co0aK € BCTAHOBJICHHS PiBHs 3a0pyIHEHOCTI 00’€KTIiB TOBKIILIS MPONAraTUBHIMHU CTalisIMH PO3BUTKY
HeMaTo/. MeTor ociKeHb 0yJ10 BU3HAUYEHHS IIOKa3HUKIB KOHTaMIHAIIT MiCKy Ta IpyHTY B M. [lonTaBa siidiisiMu
Hematon pony Trichuris. JlocmipkeHHs mpoBoauI Ha 6a3i 1abopaTopil mapasutosorii [TonTaBcbkoro aepxaBHOrO
arpapHoro yHiBepcurety. JlociipKyBaau npoou MicKy 3 MiCOYHMIIB, 1[0 PO3TAaLIOBaHi Ha TepuTopii Micta [lonrtasy,
a TaKOX IPYHT 3 IPHIIETIINX JI0 HUX TepuTopiit. OCHOBHUMY IIOKa3HUKaMU KOHTaMiHAaMi1 OyIIi eKCTeHCHBHHUII IHAEKC
KOHTaMiHalil Ta IHTEHCUBHHMH IiHIEKC KoHTamiHalil. I[IpoBeneHHMMH IOCHI/DKEHHSIMH BHSBIEHO, w0 61
3 90 micoynuup M. [lonraBa BUsBHIAcS 3a0pyJHEHOIO SHLSIMU HeMaTo poxy Irichuris, e eKCTCHCUBHHUIT iHACKC
KOHTaMiHamii cTtaHoBUB 67,78 %, a IHTEHCHBHMI 1HOEKC KoHTaMmiHaiii — 195,79+18,41 seus/kr. HaiiOimbin
3a0py/HEHO sHIsIMM HeMaTtoJ] BUsBHMiacs Teputopist KuiBcekoro paiiony, ne 25 3 30 micoununp Oynu
KOHTaMiHOBaHi MPOMaraTHBHUMH CTa/lisIMU PO3BUTKY TPHXYPUCIB, a PiBEHb 3a0pPyIHEHOCTI ITapa3uTaMyi CTAHOBUB
83,33 % 12 218,91+17,27 seup/kr. Businexo, 1110 HaifO1Ib1 3a0pyIHEHUM BUSIBUBCSI TTICOK, BiiOpaHUii 3 TOBEPXHi
TI0 KpasiX MiCOYHMUII, 011 1i CTIHOK, JIe eKCTeHCHBHHUH Ta IHTEHCHBHUH 1HIEKC KOHTaMiHawii cranoBun 41,11 % ta
320,27+35,43 senp/kr BinmoBinHo. TakoX BHCOKI IOKa3HHKH Mapa3sHTapHOTO 3a0pyIHEHHS BHUSBICHO IIPH
JIOCHI/DKEHHI TPYHTY, BifiOpaHOro 3 MOBEpXHi Ha BiACTaHI 1 M Bij MiCOYHUI, A€ y CEPEIHbOMY €KCTCHCHBHUMA
iH/IEKC KOHTaMiHallii cTaHOBUB 46,67 %, a iHTCHCHBHHU iHIEKC KOHTaMiHamii —263,90+28,87 seup/kr. 3i
301IBIIICHHSAM INIMOMHH BiI0OpY NMpOO MOKA3HUKK KOHTaMiHAMLil SHISIMM TPUXYPHCIB 3MEHIITYBAJIMCS | CTAHOBHIIN:
Ha moBepxHi — 36,6746,67 % ta 120,37-320,7 sieup/kr, Ha raubuni 5 cm— 14,44-30,00 % Tta 80,77-
274,07 seup/kr, Ha rmmOmHI 10cm — 8,89-20,00 % Ta 62,50-125,00 seup/kr. OTpuMaHi pe3yibTaTH
Mapa3UTOJIOTiYHHUX JTOCII/DKEHb JOBOJIATH, III0 TEPUTOPIs MICOYHHIIb € peatbHUM (HaKTOPOM Iepesadi iHBa3iHHuX
areHTiB, sIKMH HEOOXiTHO BPaXOBYBATH B OLIHIII PU3HUKIB 3apakeHHs1 co0aK 30yAHUKOM TPUXYPO3Y.

Ku1io4oBi ci10Ba: napasuTooris, TpUxypo3, COOaKH, st HeMaTox, PiBeHb KOHTaMiHaLi1

Bi6aiorpadiunnii onuc pas wurysannsi: Joxein O. C. IlapasutapHe 3a0pynHEHHS 00’€KTiB JOBKUUI SIMLSIMH HeMatox poxy Irichuris y MicTi
IMonTasa. Scientific Progress & Innovations. 2024. Ne 27 (3). C. 115-120.

Scientific Progress & Innovations e 27 (3)
115


https://journals.pdaa.edu.ua/visnyk
mailto:oleksandr.dolhin@pdaa.edu.ua
mailto:oleksandr.dolhin@pdau.edu.ua

Introduction

Many parasitic diseases of carnivores are zoonoses
and are dangerous not only to the animals themselves, but
also to humans. In modern cities, nematodoses are among
such diseases, including dog trichurosis, are of the
greatest epidemiological importance [1-4]. This is
explained by the fact that, firstly, trichurises’ causative
agents have a direct cycle of development, connected
mainly with the soil. Secondly, the resistance of nematode
eggs to the effects of adverse factors allows them
to be stored in the external environment for a long time.
As a result, a high probability of infecting susceptible
animals is created. Thirdly, it should be taken into
account that urban conditions are characterized by
the accumulation in the immediate vicinity of the
residential area of a large number of domestic and
stray dogs, which are a source of soil contamination with
nematode eggs [5-12].

The studies conducted in different countries showed a
high level of soil and grass contamination with parasitic
elements in recreation places, public and urban areas,
parks, green zones, bicycle tracks, playgrounds,
sandboxes, and beaches. When using these areas, people
often bring pets with them, which may defecate in public
places, thus contaminating the environment with parasites
and contributing to zoonotic transmitting and infecting
other animals. Also, researches by scientists have
shown that soil and sand are the most epidemiologically
significant substrates for geo-helminthiases, in which,
under favorable climatic conditions, geohelminthes’ eggs
are preserved for a long time; they develop and reach the
invasive stage, contributing to the spreading of parasitic
diseases [13—15].

For example, the authors conducted the study of feces
collected from the territory of 190 urban parks in
Australia. On the whole, 44.2 % of the parks were infected
with parasites’ eggs, where Trichuris spp. accounted
for 1.3 % [16]. On the territory of Poland, the study
of 200 feces samples obtained from city and dog
parks located in the districts of Warsaw was conducted.
The eggs of gastro-intestinal nematodes, including
T. vulpis, were found in 23 (11.5 %) of the examined fecal
samples. The presence of parasites was confirmed
in 14 out of 20 investigated places (70 %), including
eight city parks (72.7 %) and six dog-walking parks
(66.7 %) [17]. In the East Slovakian Lowland, the region
near the EU border with Ukraine, during the study
of 148 soil samples from public places, the presence of
Trichuris spp. eggs made 29.05 % [18]. In three different
Italian municipalities, studies were conducted on dog
feces collected in public green areas (children’s
playgrounds, parks, etc.). Out of the total number
of 677 collected samples, 38 (5.6 %) gave the positive
result for helminthes’ eggs parasitizing in dogs.
Moreover, T. vulpis was the most common (4.4%);
the eggs of T. canis (1.9%) and 4. caninum (0.4 %) were
found less often. The values of spreading 7. vulpis and
T. canis nematode eggs showed the similar tendency in
each municipality (7.7 and 1.9 % in Rome, 5.1 and 3.6 %
in Teramo, 1.5 and 0.7 % in Padua, respectively) [19].

The purpose of the study

The purpose of the studies was to determine sand and
soil contamination indicators in the city of Poltava with
nematode eggs of Trichuris genus.

Materials and methods

The work was conducted during 2023-2024 at the
laboratory of the Department of Parasitology and
Veterinary-Sanitary Expert Examination of Poltava State
Agrarian University.

The study of the level of contaminating environmental
objects with trichurises’ eggs was carried out by
examining samples of sand from sandboxes and soil from
the territories adjacent to them in the city of Poltava
(Podil, Shevchenko, and Kyiv districts). The selection
of sand samples was conducted in sandboxes’ central
part, along the edges, and near the walls. Soil samples
were taken directly outside the sandboxes near their
walls, at a distance of 1 and 3 m from them. All samples
were taken from different depths (0.5 and 10 cm).
The samples were prepared according to the method of
G. A. Kotelnikov (1984) [20], and the study on nematode
egg contamination was carried out according to the
method of V. V. Melnychuk and I. D. Yuskiv (2019) [21].

The main indicators of contamination were extensive

contamination index (ECI, %) and intensive
contamination index (ICI, eggs/kg).
A total of 1.350 samples and 90 sandboxes

were examined.

Mathematical analysis of the obtained data
was performed using the Microsoft “EXCEL” applied
program package by determining the arithmetic mean (M)
and standard error (m).

Results and discussion

It was revealed by the conducted research that 61 out
of 90 sandboxes in the city of Poltava were contaminated
with nematode eggs of Trichuris genus, where the
extensive contamination index made 67.78 %,
and the intensive contamination index was
195.79+18.41 eggs/kg. The territory of Kyiv district was
the most contaminated with nematode eggs, where 25 out
of 30 sandboxes were infected with propagative
stages of trichurises’ development, and the level of
parasites’ contamination was 83.33% and
218.91+£17.27 eggs/kg (Fig. I).

The territory of Podil district was less contaminated
with nematode eggs, where 22 out of 30 sandboxes
were contaminated with trichurises eggs, and the level
of contamination with parasites was 73.33 %
and189.95+17.27 eggs/kg. The least contaminated was
the territory of Shevchenko district, where 14 out
of 30 sandboxes were infested with trichurises’ eggs,
and the level of infestation with parasites was 46.67 %
and163.70+£21.04 eggs/kg.

It was found that the sand taken from the surface at the
edges of the sandbox, near its walls turned out to be the
most polluted, where the extensive and intensive

Scientific Progress & Innovations e 27 (3)

116



contamination indices were 41.11 % and
320.27+£35.43 eggs/kg, respectively. Also, high rates of
parasitic infestation were found at examining the
soil, taken from the surface at a distance of 1 m from the

sandbox, where, on the average, the extensive
contamination index made 46.67 %, and the intensive
contamination index was 263.90+28.87 eggs/kg.

218.91

' 163.7

Shevchenko district

' 189.95
Podil district

DY 7: 3

0 50 100

150 200 250

ICI, eggs’kg mECI, %

Fig. 1. Indicators of contaminating environmental objects in different districts of Poltava
with nematode eggs of Trichuris genus

As the depth of sampling increased, the indicators
of contamination with trichurises’ eggs decreased. In
particular, the samples taken from the surface of
environmental objects had the highest levels of
contamination, namely: the sand from the central part of
the sandbox — 34.44 % and 214.52426.05 eggs/kg, the

320.27

300
200
34.44 41.11
100
0
I II

ECIL, %

26.67 46.67 30.00
I v v

sand from the sandbox edges, near its walls —41.11 % and
320.27435.43 eggs/kg, the soil outside the sandbox, near
its walls — 26.67 % and 266.67+41.78 eggs/kg, the soil at
a distance of 1 m from the sandbox — 46.67 % and
263.90+28.87 eggs/kg, soil at a distance of 3 m from the
sandbox — 30.00 % and 120.37+17.75 eggs/kg (Fig. 2).

120.37

mICI, eggs/kg

Fig. 2. Indicators of samples’ contamination with trichurises’ eggs, taken from the surface:
I - sand from the central part of the sandbox; II — sand from the edges of the sandbox, near its walls; III — soil outside the sandbox, near its walls;
IV-soil at a distance of 1 m from the sandbox; V- soil at a distance of 3 m from the sandbox
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The indicators of the extensive and intensive
contamination index of the samples taken from a depth of
5 cm turned out to be somewhat lower than those taken
from the surface, namely: the sand from the central
part of the sandbox —30.00 % and 274.07+33.80 eggs/kg,
the sand from the edges of the sandbox, near its

274.07

300
250
200
150
100

50

146.88

30.00 17.78 18.89 21.11 14.44
I 11 111 v \'

mECI, %

walls — 17.78 % and 146.88+38.32 eggs/kg, the soil
outside the sandbox, near its walls — 18.89 % and
191.184+41.49 eggs/kg, the soil at a distance of 1 m
from the sandbox — 21.11 % and 150.0+20.94 eggs/kg,
the soil at a distance of 3 m from the sandbox — 14.44 %
and 80.77+9.02 eggs/kg (Fig. 3).

191.18
150.00

80.77

mICI, eggs/kg

Fig. 3. Indicators of sample contamination with trichurises’ eggs, taken from a depth of 5 cm:
I - sand from the central part of the sandbox; II - sand from the edges of the sandbox, near its walls; III — soil outside the sandbox, near its walls;
IV-of soil at a distance of 1 m from the sandbox; V—soil at a distance of 3 m from the sandbox

The lowest indicators of the extensive and intensive
contamination index were found when examining
the samples taken from a depth of 10 cm, namely:
sand from the central part of the sandbox — 20.00 %
and 125.00+22.96 eggs/kg, sand from the edges of

the sandbox, near its walls - 1444 %
125.00 11923

150
100

50 2000 14.44 11
0

I 11 111

ECI, %

v v

and119.23+£20.83 eggs/kg, soil outside the sandbox,
near its walls — 11.11 % and 95.00+13.84 eggs/kg,
soil at a distance of 1 m from the sandbox — 14.44 %
and 88.46+10.05 eggs/kg, soil at a distance of 3 m
from the sandbox 8.89 % and 62.50+8.18 eggs/kg
(Fig. 4).

95.00 88.46

62.50

8’

mICI, eggs/kg

Fig. 4. Indicators of sample contamination with trichurises’ eggs, taken from a depth of 10 cm:
I - sand from the central part of the sandbox; II - sand from the edges of the sandbox, near its walls; III — soil outside the sandbox, near its walls;
IV-soil at a distance of 1 m from the sandbox; V—soil at a distance of 3 m from the sandbox
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Thus, the papers of many scientists from different
countries of the world are the evidence of the relevance of
establishing the level of contaminating environmental
objects by the propagative stages of carnivores’
gastrointestinal tract nematodes’ development, especially
in the conditions of cities [5—12]. Therefore, the purpose
of our research was to determine sand and soil
contamination indicators in the city of Poltava with
nematode eggs of Trichuris genus. The conducted
research revealed that 61 out of 90 sandboxes in the
city of Poltava were contaminated with nematode eggs
of Trichuris genus, where the extensive contamination
index made 67.78 %, and the intensive contamination
index was 195.79+18.41 eggs/’kg. It was found that
the most polluted sand was taken from the surface at the
edges of the sandbox, near its walls, where the extensive
and intensive contamination indices made 41.11 %
and 320.27£35.43 eggs/kg, respectively. Also, high
indicators of parasitic infestation were found while
studying soil, taken from the surface at a distance of 1 m
from the sandbox, where, on the average, the extensive
contamination index made 46.67 % and the intensive
contamination index was 263.90+28.87 eggs/kg. With
an increase in the distance from the sandboxes
and increase in the sampling depth, the indicators of
contamination by trichurises’ eggs gradually decreased
and amounted to: on the surface — up to 36.67 %
and 120.37+17.75 eggs/kg; at a depth of 5cm — up
to 14.44 % and 80.77+9.02 eggs/kg; at a depth of 10 cm —
up to 8.89% and 62.50+8.18 eggs/kg.

Such high indicators of public places’ contamination
with trichurises’ eggs are also confirmed by the papers
of many scientists, where Trichuris spp. eggs were found
in parks in Australia, Warsaw, Italy, and the level of
contamination ranged from 1.3 to 70 % [16, 17, 19].

The obtained results of parasitological studies
prove that the territory of sandboxes is a real factor in
the transmission of invasive agents, which must be taken
into account in assessing the risks of infecting dogs with
trichurosis causative agent.

Conclusions

A high level of contaminating sandboxes and their
adjacent territories in the city of Poltava with nematode
eggs of Trichuris genus was established. Depending
on the sampling places, the indicators of extensive
contamination index ranged from 46.67 to 83.33 %, and
intensive contamination index ranged from 163.70 to
218.91 eggs/kg. The contamination of sand and soil
with trichurises’ eggs depended on the depth and location
of sampling. The sand taken from the surface at the edges
of the sandbox, near its walls, turned out to be the most
infested as well as the soil, taken from the surface at
a distance of 1 m from the sandbox, where the extensive
and intensive contamination indices were 41.11 and
46.67 % and 320.27 and 263.90 eggs/kg, respectively.
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