ISSN 2707-1162 (online)
ISSN 2707-1154 (print)

ATPAPHUMU BICHHUK
NMPUYOPHOMOP’H

AGRARIAN BULLETIN OF
THE BLACK SEA LITTORAL

SCIENTIFIC JOURNAL

ISSUE 118

ODESA, 2026



ATPAPHHY BICHUK IPUYOPHOMOP’SI

Bigmosigno o Haka3sy MiHicTepcTBa OCBITH 1 HAyKH YKpaiHu
Ne 886 Bim 02.07.2020 p. Bxoauth 10 Ilepeniky HayKOBHX
(axoBux BUmaHb YKpainu (kareropis «by).

CBigoUTBO Mpo AepKaBHY peecTtpanio KB

Ne 24151-13991 Big 11.10.2019 poxky.

Bureceno 1o peectpy cy6’ekTiB y cdhepi Memia 3a

Ne R30-04716 pimennsam Bix 23.05.2024.

PEJAKIINHA KOJIETTS
I'onoBa penakuiiinoi koJerii
Muxaitno BPOIIKOB (Ykpaina)
3acTynHUK roJIOBH

Pycnan CYCOJI (Ykpaina)
3acTyNHHUK roJI0BH

Opiit BOMKO (Yxpaina)
TexHiunuii pexakrop

Bonogumup KYIIHIP (Ykpaina)
Yiienu pegakuiiinoi koserii
Onena BE3AJITUYHA (Ykpaina)
ITaBmo BAILIEHKO (Yxkpaina)
Amnppiii ETS (Ykpaina)

Pycnan IYBIH (Ykpaina)

Jleonin KOPHIEHKO (Ykpaina)
Bagnm JINXAY (Vkpaina)

Bacuie MAUYYK (Pymynis)
Jropmuna HAJIMBAMKO (Ykpaina)
Amnton [TMCKVYH (Ykpaina)
Karepuna POJJIOHOBA (Ykpaina)
Mapuna POMAHBKO (Vkpaina)
Aptrem CAC€HKO (Ykpaina)
Mapuna CKPUTIKA (Ykpaina)
IHaTaniﬂ CVMAKOBA| (Ykpaina)
Jlrommuna TAPACEHKO (VYkpaina)
Biraniit YXOBCBKWI (Ykpaina)
Mapis XIMHNY (Ykpaina)
Onexcanap LIEPEHIOK (Vkpaina)
Onbera YEUET (Ykpaina)

IBan SALIEHKO (Yxpaina)

Erdal MATUR (TypeuunHa)

Sinem Ozlem Enginler (Typeuunna)

PexomennoBano Buenoro pamoro OnecbKkoro epKaBHOTO
arpapHoro yHiBepcutety (IIporokon Ne 6 Bix 26.03.2026).

3aCHOBHHK:

Opnecbkuii AepKaBHUI arpapHUi YHIBEpCUTET,

ByIn. KanartHa, 99, M. Ozneca, Ykpaina, 65039

Ten. +380487845732, Email: osau@osau.edu.ua

Anpeca penakuiifHoi KoJierii:

Opnecbkuii epKaBHUI arpapHUil YHIBEPCUTET.

ByI. [lanTeneiimoniBebka, 13, M. Oneca, Ykpaina, 65012, temr.
+380482371609,

Email: agrojournal@osau.edu.ua

Aemopu cmameil 8i0nogioaroms 3a OpuZIHANLHICHL MEKCMY,
00CcmogipHicmbs  GUKIA0EH020  mamepiany, npaguibHe
UUMYGAHHsL 0dicepesl ma HOCUNAHHA HA HUX.

AGRARIAN BULLETIN OF THE BLACK SEA LITTORAL

According to the order of the Ministry of Education and Science
of Ukraine Ne. 886 of 02.07.2020 it is included in the List of
scientific professional editions of Ukraine (category "B").

Certificate of state registration Series KB

Ne 24151-13991. Date of issue 11.10.2019.

Included to the register of subjects in the field of media Ne R30-
04716. Date of issue 23.05.2024.

EDITORIAL BOARD
Editor-in-chief

Mykhailo BROSHKOV (Ukraine)
Deputy editor

Ruslan SUSOL (Ukraine)

Deputy editor

Yuriy BOYKO (Ukraine)
Technical editor

Volodymyr KUSHNIR (Ukraine)
Editorial board members

Olena BEZALTICHNA (Ukraine)
Pavlo VASHCHENKO (Ukraine)
Andriy GETYA (Ukraine)

Ruslan DUBIN (Ukraine)

Leonid KORNIENKO (Ukraine)
Vadym LYKHACH (Ukraine)
Vasyl MACHUK (Romania)
Lyudmila NALYVAIKO (Ukraine)
Anton PYSKUN (Ukraine)
Kateryna RODIONOVA (Ukraine)
Maryna ROMANKO (Ukraine)
Artem SAYENKO (Ukraine)
Maryna SKRYPKA (Ukraine)
INatalia SUMAKOV A| (Ukraine)
Lyudmila TARASENKO (Ukraine)
Vitaliy UKHOVSKYT (Ukraine)
Maria KHIMICH (Ukraine)
Oleksandr TSERENYUK (Ukraine)
Olga CHECHET (Ukraine)

Ivan YATSENKO (Ukraine)

Erdal MATUR (Turkey)

Sinem Ozlem Enginler (Turkey)

Recommended by Academic Council of Odesa State Agrarian
University (Protocol Ne6 from 26.03.2026).

Founder:

Odesa State Agrarian University

st. Kanatnaya, 99, Odesa, Ukraine, 65039

tel. +380487845732, Email: osau@osau.edu.ua
Editorial board address:

Odesa State Agrarian University
Panteleimonivska str., 13, Odesa, Ukraine,
65012, tel. +380482371609,

Email: agrojournal@osau.edu.ua

The authors are responsible for the originality and accuracy
of the presented results and materials, correct citations and
references to them

3MICT


mailto:osau@osau.edu.ua
mailto:osau@osau.edu.ua

Agrarian Bulletin of the Black Sea Littoral. 2026, Issue 118
ISSN2707-1162 (online) ISSN 2707-1154 (print) //3micm//

PO3/IUI 1. BETEPUHAPHI HAYKH

C. Kpacnixos, JI. Tapacenxo

BIOXIMIYHI ITTOKA3HUKH KPOBI CBUHEH B PE3YVJIBTATI 3rOJOBYBAHHA 5
COPFEHTIB

O. boouap

TIOPIBHAJIBHI ACIIEKTU MOHITOPUHI'Y OHKOJIOT'TYHUX 3AXBOPIOBAHb V 21

COBAK B YMOBAX M. KAM SHELb-TIOJI/IbChKHU

M. Cimonos

AHAJII3 €BPOITEHCHKOI CUCTEMM MOHITOPHUHI'Y 3AJTHIIIKOBUX 33
KIJIBKOCTEH ATPOXIMIKATIB YV IIJIOJOOBOYEBIH IIPOAYKLIT

S. Furman, L. Adamachuk, J. Brindza, D. Lisohurska, O. Lisohurska

ANALYSIS OF SAFETY INDICATORS AND BIOLOGICAL VALUE OF BEE POLLEN
S. Vyrvykyshka, K. Rodionova, T. Ihnatieva

HYGIENIC ASSESSMENT OF DAIRY COWS UNDER TIE-STALL HOUSING

K. /icaccep, O. Heuem, O. Menvnux

XAPYOBA JIHHICTB JIOCOCEBHX PUF

O. Piven, 1. Boyko

MODERN ASPECTS OF VETERINARY AND SANITARY INSPECTION OF MUTTON IN 80
THE SOUTH OF ODESSA REGION

1. Mokienko

MOP®OJIOTTYHHUH BIIITUB AHTUBAKTEPIAJTBHUX ILIOBHUX MATEPIAJIIB 102
VICRYL PLUS I SILVER PGA HA IIPOLIEC 3AI'O€HHA PAH

€. benaes, A. 3amopouvka, O. Mupnuii

OCObJINBOCTI [IOPYIIEHHA PUTMY TA [IPOBIJHOCTI I[1PU [IEPBUHHUX
HYXJIMHAX CEPLIA Y COBAK: AHAJII3 KJIIHIYHHUX BUIIA/IKIB, CYYACHI
METONU JIIATHOCTUKH TA JIIKYBAHHA

B. Vezir, E. Matur

BIOMARKERS USED IN THE DETECTION OF INFECTIONS IN HORSES

K. Pycmamoesa, B. Jlozeinosa

TPUXOEITITEJIIOMA Y COBAKH (KJITHIYHHH BUITAZJOK)

B. Kywnip

CYYACHMH ITIAXIT O PO3PAXYHKY JJO3 BETEPHHAPHUX ITPEITAPATIB

P. Kazanuyes, /I. Cnrocapenxo, I1. 3aika, K. Cunsazoecvka, /I. Kpueopyuenko
XIPYPI'TYHA CTPATET'IA 34 COJII/[HUX PAHOBUX JIE@EKTIB LLIKIPH 190
AINEHUKYIISAPHOIO CKEJIETA COBAK TA KOTIB: CHCTEMATHYHUY OI'JIA]

47

62

72

116

131

161

179



Agrarian Bulletin of the Black Sea Littoral. 2026, Issue 118
ISSN2707-1162 (online) ISSN 2707-1154 (print) //3micm//

PO3JILI 2. CUZIBCBKOI' OCIIO/IAPCBKI HAYKH

IL.Dudarev, S. Uminskyi, 1. Moskalyuk, S. Zhitkov 12
GRANULOMETRIC PARAMETERS OF COMBINED FEED

D. Chabanenko, R. Shynkarenko

CORRELATION BETWEEN KEY BLOOD BIOMARKERS (BETA-HYDROXYBUTYRATE,
GLUCOSE, LIPOPROTEINS) AND HAEMATOLOGICAL PARAMETERS IN BROWN
SWISS COWS HOUSED IN A NATURALLY VENTILATED BARN

Z. Yemets, 1. Nikolenko, I. Honcharova, O. Shevchenko

222

APPLICATION OF MODERN GENETIC SELECTION METHODS IN LIVESTOCK 243
PRODUCTION

B. Isanoes, O. llepeniok, A.Conogiios

IIEPCIIEKTHUBH IIJOJO IIOKPAIIJEHHA CBUHEH BITYHU3HAHUX I[1IOPI] 34 265

PAXYHOK CEJIEKIIMHO-TEHETUYHUX I TEXHOJIOTTYHUX YUHHUKIB

1. Antonik, K. Zaruba, V. Nedosekov
SHEEP WELFARE MONITORING SYSTEM IN THE CONTEXT OF EUROPEAN 284
STANDARDS

T. Pushkar, L. Kremenchuk, I. Petrov

ANIMAL WELFARE - HISTORY OF DEVELOPMENT AND ITS SIGNIFICANCE 296



Agrarian Bulletin of the Black Sea Littoral. 2026, Issue 118
ISSN2707-1162 (online) ISSN 2707-1154 (print) //Bemepunaphi nayxu//

PO3/IlUI 1. BETEPUHAPHI HAYKH

DOI: 10.37000/abbsl.2026.118.01
YAK 591.111.1:636.4.087

Cepriii Kpacnikos,

acmipaHT, kadeapa iHpeKiiHOoT maTonorii, 6100€3MeKu Ta BeTepruHapHO-
CaHITapHOTO 1HCIEKTYBaHHs iM. mpodecopa B. A. Atamacs,

Onechkuii ep>kaBHUM arpapHuil YHIBEPCHUTET,

M. Ogneca, Ykpaina

ORCID ID: 0009-0003-2964-1733

e-mail: 9and9fun@gmail.com

JIrogmuiaa Tapacenko,

JIOKTOP BETEPUHAPHUX HaYyK, podecop,

npodecop kadenpu iHpEKIIHHOT maTo0r1i, 6100€31eKH Ta BETEPUHAPHO-
CaHITapHOTO 1HCHEKTYBaHHs IM. mpodecopa B. S. Aramacs,

Opnecpkuii ep>kaBHUM arpapHUil YHIBEPCHUTET,

M. Opeca, Ykpaina

ORCID ID: 0000-0001-5782-5079

e-mail: tarasenkolal965@gmail.com

BIOXIMIYHI TIOKA3HVUKHA KPOBI CBUHEM B PE3YJIBTATI
3rOAOBYBAHHSA COPBEHTIB

Anomauin
Tocipwenns mikomokcuunoi cumyayii' y c6imi 102i4HO NPU3800UMb 00 30LIbULEHHS KLTbKOCTI
npeocmasHukie copoenmis Ha punky. llpu eubopi copbenmy 3azsuyail 36epmaroms y8azy Ha tio2o
38'a3y104uU 0it0, ane 3a8x#cOU HeoOXIOHO 8PAX08YBAMU | U020 MONCIUBULL BNIIUE HA OP2AHI3M MEAPUH.
Tomy memow 00cCniodiceHHs: OVI0 BU3HAYEHHS 3MIH OIOXIMIYHUX NOKA3HUKIE KpOGl ceuHell 8
pe3yibmami 8UKOpUCManus mpoox copbenmis. Tomy 6yno cmeopeno 4 epynu meapum y aKux 08iui
npogedeHo 30ip Kposi 3 HACMYNHOK J1aOOPAMOPHOI0 NepesipKo 1 O0emaibHUM aHali30M
pesynomamis.  Mikomokcuuni  0OCNIONCeHHs 6 C6010 uepey He BUABUIU  3eapaneHomy,
e3zokcunisanenony 6 Kposi ceunell ynpoooeic 6Cb020 00CHIONCeHHA. «Xapygikc+y Hopmanizyeas
pisens ceuosunu 3 3,5 0o 7,3 mmonv/n (3a nopmu 3,6-10,7), azomy cevogunu 3 6,7 0o 14,05 me% (3a
Hopmu 7,6-19,1) ma ayaxcnoi ¢pocgpamazu 3 240,5 oo 132 00o/n (3a nopmu 60-190), npu yvomy
sHusuewiu enwoxosy 3 5,05- 2,35 mmonv/n (3a nopmu 4,7-8,3). «llpoAxmueoy 3meHuwiug ayicHy
docamaszy 3 197 0o 145 O0/n (3a nopmu 60-190), 00Hax cnpunuHUE 8i0OXUNEHHS 8 PIBHAX ANbOYMIHIE
333,500 46,05 2/n (3a nopmu 28-45) ma ACT 3 44,5 0o 23,5 O0/n (3a nopmu 32-84). « Kninomokcuny
nioBUYUB CNIBBIOHOWEHHS aNbOYMIHIE 00 2nodyainie 3 1,1 0o 2,6 00. (3a nopmu 0,7-1,1),
Odemoncmpyrouu Haumenwu eniug. Ompumani pesyromamu niomeepo*cyroms nepcneKmueHicms
BUKOPUCMAHHS YUX NPEOCMABHUKIB ) C8UHAPCMEI, 0cobnuso «Xapygirkc+y.
Knrouosi cnoea: mixomoxkcunu, ceuni; 6ioximis kposi, copbenm, Xapygixc+, Kninomoxcun,
IIpoAxmuso.
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Beryn. AKTyanbHICTb TOCIIIKEHHS 3yMOBJICHA HEJIOOIIHKOO BIUIUBY COPOCHTIB
Ha OpraHi3M TBapHWH B pe3yJIbTaTi iX BUKOpUCTaHHS. OcOONMBOi yBaru noTpe0yoTh
MOKa3HUKU KPOBI, /K€ BHACTIAOK HE PaIllOHAIBHOIO MIAXOMY 10 3TOJ0BYBaHHS
COpOEHTIB CBHHSIM B HUX MOXYTh BUHUKATH PO3JIQAM, IO HAMPSMY BIUIMHE Ha iX
HIBUJKICTh POCTY Ta MPOTyKTUBHICTb.

CBuHI 3aliMalOTh BEJHMKE MiClle B TBAPUHHUIITBI, a/PKe MAalOTh KOPOTKHIA
eMOpIOHAIbHUN TepioJ], NITYHKOBO-KUIIKOBUI THI TPaBICHHs, 3HAYHY KUIBKICTb
HOBOHAPO/KEHHUX, a TAaKOX BHUCOKWN MPHUPICT, aje 3 UYyTJIMBUM MepUHATAIbHUM
nepionom [5]. [Ipu ypaxyBaHHI iX BUCOKOI YyTIAMBOCTI HaBITh CKJIAJICHI HUXKYI (HIXK
JUISL THITUX TBApUH) PEKOMEHI0BaH1 PiBHI TOKCHHIB IPUOIB Y 3€pHI, 36pHONPOAYKTaX 1
kom6ikopmax [19]. Ix cnpuifHATIMBICTS MPU3BOAUTE 10 Pi3KOi peakilii HA TOKCUHU
rpu0i, HaBITh OUIBIIOI HIK Y IHIIUX TBapHH, IO MPOSBISETHCS HABITH 3HUKEHHIM
imyHiTety [20, 29]. Tomy HEOOX1AHHI MOCTIMHUN TOKCHUKOJIOTTYHHM KOHTPOJIb ISt
3aXHMCTy TBapHUH BiJI IIKIJIUBOI /111 MIKOTOKCHUHIB [2].

JIist  CTBOpPEHHS ONTUMAJIILHUX YMOB BHPOIIYBAaHHS TBAapuWH HacaMIlepe]
HEOOXITHO TPABWJIHLHO OPTaHi3yBaTH BIJITOJIBIIO 1 MPHU I[bOMY 3BEpPTaTH yBary Ha
a0CoJIIOTHO BC1 (haKTOpU BIUIUBY (OCOOJIMBO B MEPUHATAIIBHUN MEPi0JT), CTBOPIOBATH
palioHH 3 SKICHUMU 1 30aJaHCOBaHUMU KopMaMu [1]. Ajie HaBITh MpU JOTPUMAHUX
yCIX TpaBuJ 30€piraHHs, TPAHCIOPTYBAHHS KOPMIB HEMOXJIMBO YHHKHYTH TOSIBU B
HUX CTOPOHHIX OpraHi3mis [12].

B pesynbrari moripuieHHsS B KIIMaTi, CIBO3MIHaX 3aCTOCYBaHHI (DYHTILIHIIB
30UTbIIY€ThCSI KOHTaMIHALIISl KOPMIB IUTICHEBUMU I'pUOamMu, 10 HEraTUBHO BILJIMBAE HA
Oe3rneyHicTh KopMiB [9, 22]. YkpaiHChbKUN MOHITOPUHT 3€pHOBUX KOPMIB MPOTITOM
2015-2023 pokiB Bkazye, mo 32% 3pa3kiB Skl HE BIAMNOBiIaau HOpMaM, a 15% mamnm
BUCOKY TOKcwuHICT, [11]. 3a mammmm DAO B pesynbrari Jii MIKOTOKCHHIB
30UTBIINIIACH KUTBKICTh YPa)KeHOT MPOAYKIIii, a 30UTKIB CTAHOBUTH 22 MIIPJ J0JIapiB
Ha pik [10].

OcCHOBHUMH JpKepellaMu MIKOTOKCHHIB Ha3UBaIOTh KYKYpYA3y, COHSIIHUK 1
MIIEHUITI0, SKI MAalOTh BUCOKY €HEPreTHUYHY I[IHHICTH 1 IIUPOKE BUKOPUCTAHHS Y
CBUHApCTBI [29].

Haii61is1b111 HeOe3neUHMMHU MIKOTOKCUHAMH €: JIE30KCUHIBAJICHOH, 3eapajieHoH, T-
2 TOKCHH, ()yMOHI3UH, NIPU [IbOMY MO>KJIMBE MHOKUHHE NipecTaBienns [ 1, 14, 21]. T-
2 TOKCHH 3HUXY€E (PEPTHIIbHICTh, MOPYIIYE CTPYKTYPY Ta (PYHKI[IIO peNpOayKTUBHUX
opraHiB [31]. TpUXOTOLIEHH BUKIMKAIOTh TOCTPY PEAKIIO, SIKa XAPAKTEPU3YETHCA
ypake€HHSM HEPBOBOI CHCTEMHU, IIUTYHKOBO-KHUIIIKOBOTO TPaKTy 1 BUpaskamu [3, 32].
3eapanieHOH YTBOPIOETHCA (hy3apio30M, MOKE BHUKJIMKATA €CTPOTEHHY PEaKIliio Y
TBapuH. Bukinkae rHAITB KOJIOCKIB 1 cTe01a KyKypya3u [27]. TokCuaHMi 1)1 IEHiHKH,
cene3iHku Ta kumeyHuka [33]. J[e30KCHMHIBaJIEHOH MOYMHAE TMPOSIBISATH 1CTOTHUN
BIUTMB (MTOKa3HUKU KPOBi) HA OpraHi3M TBapHH JIUIIE depe3 1,5 MiIcsIsd 1 Ipu yMOBI
30UTBIIIEHHS HOTO KOHIIeHTparrii [17].

MIKOTOKCHHH JOCUTh YacTO 3HAXOAATHCS B OpraHi3Mi TBapWH HE MOOJHUHIN, a
rpynamMu, 10 TUIBKU TMOCUITIOE 1X HeraTUBHUN edekT. ToMmy s BHpIMIEHHS JTaHOI
npoOJieMH TMPOBOJATH KOMIUIEKC Mip, IO 3aKJIIOYAIThCS B J1a0OpPaTOPHUX

6
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JTOCIIDKEHHSX Ta MPUCKITIIMBOMY BHOOpP1 copbeHTy. Hacamriepen BUKOPHUCTOBYIOTh
MOJTIKOMITOHEHTH1 MPOJAYKTH 3 MIHEPAJIbHOK OCHOBOIO Ta CTiHKaMu JpixkIkiB [13].
JIns TOBHOINIHHOI OINIHKK 3a0pyJAHEHHS MIKOTOKCMHAMHU HEOOXIJIHO He JIMIIe
aHaJli3yBaTl KOPMH B paIliOHi, ajie ¥ JOCTIKyBaTH B 1abopatopii 61070T14HI 3pa3Ku
TBApWH, HAIIPUKJIaa KpoB uu ceuy [30].

Buxopuctanas mnpupogHUX COpOEHTIB 301IbIIye BUPOOHUIITBO MPOMYKIIii
TBapUHHUIITBA, a TaKOX HE MPOSBIsiE HETaTHBHOIO BIUIMBY Ha (i3MKO-XIMIYHI
MOKa3HUKU M’sica [6, 15, 23]. «Miamiko-¢dity», 3a aHanizy MaTceHKO Ta iH. TO3UTHUBHO
BIUTMHYB Ha 010XiMI4HI MOKa3HUKHU KpOBi 3a 5-7 mi6 (2 Kr/TOHHY KOpMy), a came
30UIBIIMBCS 3arayibHUH O1710K B 1,2 pasu 1 ceyoBuHU B 1,4 paza [8].

Buxopucranns «Cnopo-jiexkc» B TOJIBII CBUHEH IMO3UTHBHO BIUIUBAE Ha
MMOKA3HUKW EPUTPOIMTIB, IreMoryio0iHiB, jgeikouutiB [16]. «Ilomidan-K» crpuse
MOMIPHIN aKTUBallli epUTPOINoe3y B KPOBI CBUHEH 3 TIJABUIIECHHSM YMICTY
remorio0iny Ha 16,3% [7].

Hocmimxennsimu berma H. A. BcTaHOBIEHO, 110 3aCTOCYBaHHS «AHICOPOY»
MPU3BOJAUTL 10 3MEHILICHHS KOHIICHTpAIlli 3arajlbHOro OiJIka B CHPOBATIN KPOBI1 Y
cepenHboMy Ha 9,5 %. BinznadeHo BiporijnHe 3MeHIeHHs aktTuBHOCTI ACT Ha 43,9%
B 2 JTOCJIIJIHINA TPYII, sIKa OKPIM OCHOBHOTO PalllOHy CIOXMUBaja 2 Kr aHicopOy Ha 1 T
KOMO1KopMy Ta Ha 58% y 3 rpymi 3 kr anicopOy Ha 1 T koMOikopmy [28].

3rifHo 3 pochikeHHsMu PemmtHidenko A. O. BHaCHiIOK 3roJ0BYBaHHS
KOPMOBOI J100aBKH «Xapy(ikc+t» B KPOBI MOPOCIT JOCHIIHOI TPyIU Y MOPIBHSAHHI 3
KOHTPOJIEM BIAMIYAIM MIJBUILIEHHS KUIBKOCTI €pUTPOLUTIB Ha 8,59%, BMICTY
3araibHOro 6inka Ha 12,31%, remorno6iny Ha 7,32% 1 cedoBunu Ha 5,4 [9].

Meta. BuzHaueHHst 3MiH 010XIMIYHUX TOKA3HHKIB 3pa3KiB KPOBI CBUHEH MpH
BUKOPHCTAaHHI COPOEHTIB MIKOTOKCHHIB BITUU3HSIHOTO Ta 3aKOPJAOHHOTO BUPOOHUIITBA
B TOCTIOJIAPCTBI MIBJIEHHOTO PETIOHY YKpaiHu.

Marepiaau Ta MeToam AocJilKeHb. JlocmipkeHHs mpoBeeHi Ha 6a3zi TOB
«Arponpaiim Xonauury, c¢. Kapakyprt, bonrpaacekuii paiton, Omecbka 0071acTh,
VYkpaina. 3ak049anock J0CTIHKEHHS B TPYIyBaHHI CBUHEH (ITOPOIU BEIUKOT 0101 Ta
nanjpac) Ha 4 rpynu (1 KOHTpoJIbHA 1 3 JOCHIAH1), 1110 CIIOXKUBAJIA OJIMH 13 COPOCHTIB
MiKOTOKCUHIB («Xapydikcy, «I[poAKTHBOY, «KIITHOTOKCHIDY) 3 pO3paxXyHKOM 2 KT Ha
1 T kopMmy mpoTsirom 26 AHIB. 3a BeCh IEPIOJ JOCIIY KOXKHA rpyna 3’inano 1 T kopmy.
TBapuHU rpyITyBaau 3a MPUHITUIIOM OJHIET TOPOIH, CXOKOTO BiKY (5 MiCSIIIB), Macu
Ta 3a OJHAKOBUX YyMOB yTpHMaHHSA. B KOHTpoJBHI 1 JochigHiidi rpym Oyia
BUOpakyBaHa | CBUHSI.

JlocmimKeHHsT TPOBOAMIIMCSA BIJMOBITHO JO ICHYIOUYHMX METOJUK Ta TPaBUIL.
3rigHo 3 ACTY 4719:2007 CBuHi. 300TeXHIYHI BAMOTH IO yTPUMYBaHHS IIJIEMIHHOTO
mononusiky, JICTY 4508:2005 KoMOikopMU-KOHIIEHTpATH i CBUHEW. TexHIvHi
YMOBH.

30ip KpOBi JUII MIKOTOKCHYHOI'O Ta 010XIMIYHOIO JOCIIKEHHS IPOBEJASCHO Ha
MoyaTKy 1 B KIHII JOCHIIAy 3 OYHOTO CHHyCa JOTPUMYIOUHCH CTaHAApTHOI
BeTepuHapHoi nporneaypu [4]. JlabopaTopHi nocmimkeHHs npoBoawMch B HaykoBo-
JIOCIITHOMY IIEHTp1 0100€3MeKu Ta eKOJOriyHOro KoHTpodito pecypciB AlIK

7
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«Biosafety-Center»  JIHITpONETPOBCHKOIO0  JEPKABHOTO  arpapHO-€KOHOMIYHOTO
yHIBEpCHUTETY. bioxiMiuHe BH3HAYEHHS BiAOYBalOCs 3a JIOIMIOMOI'OK) aBTOMAaTHYHOTO
OloximigyHoro anamizaropa Biochem-200. Jlig MIKOTOKCHYHOTO JOCIIIKCHHS
BUKOPHUCTOBYBaJIM IMyHO(EpMEHTHHI METOJ] 3 BUKOPHCTaHHAM HabopiB [25, 26].
KinpkicHmii po3paxyHOK BHKOHyBaja mporpama RidaSoft 3 ypaxyBanusMm
KOoe(IlI€HTIB PO3BEICHHS.

JloTpyMaHHsS €TUYHUX MPHUHIMIIB. YC1 MaHIMYJSIIl 3 TBapUHAMH MPOBEACHO
B1IMOBITHO 710 3akoHy Ykpaiau «IIpo 3axucT TBapuH Bij KOPCTOKOTO MOBOIKCHHS
Ta €BpONENHChKOi KOHBEHIIIT MPO 3aXUCT XPEOSTHUX TBAPHH, III0 BUKOPHUCTOBYIOTHCS
JUISL IOCITITHUX Ta 1HIIUX HAyKOBHX Me [18, 24].

Po3paxyHku pe3ynbTaTiB  1a00OpPaTOpPHOTO  JOCTIPKEHHS MPOBOIMINA 32
CTaHJAApTHUMH METOJMKAMU, 3 BUKOpUCTaHHSAM nporpam Microsoft Excel. Buznauanu
cepenne apupmernyHe (M), cepelH0 MOXMOKY CEpeIHbOro apudMETHYHOTO (M)
Ta OIIHIOBAJIM WMOBIpHICT oka3HUKIB (P <0,05; P <0,01; P <0,001) 3a nomomMorozo
t-kputepito CrbrogenTta. [lpu TpoBeNEeHHI EKCHEPUMEHTAIBHUX JOCIIIKEHb
JTOTPUMYBAJIUCS BCl O10€TUYHI HOPMH 111010 TBAPHH.

Tabx. 1
3arajibHa BiIOMICTH PO XOCJHiAHUX TBAPUH
['pymn KinbkicTh Kinbkicth Bara rpynu Bara rpynu
TBApUH Ha TBApUH Ha Ha MIOYaTKY, KI B KiHII1, KT
IIOYaTKy KiHEIlb

KonTtponbsHa 13 12 1580 1832
rpyna O/p.

Hocninna 13 12 1568 1857
rpyna Nel
Xapydikct

Hocnigna 13 13 1582 2019
rpyna Ne2
[IpoAKTHBO

Hocnigna 13 13 1592 2044
rpymna Ne3
KrniHoTokcun

Ipumimka: ckopouenns O/p — OcHOBHULL payioH, MiC.- MICAYb.
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Tabun. 2
CkJ1aJ1 0CHOBHOI0 PallioHy CBUHEH Ta BUKOPUCTAHUX COPOEHTIB B TOCTiIKeHHI
No Hazga Cknan
/11
1 OcHoBHUI [Tienuuis, sYMiHb, KYKypy/a3a, COHAITHUKOBUH MIPOT,
parfion BUCIBKH MieHU4Hi coeBuil mpoT Porker BMB/]
ComnsmraukoBa oist FOT-Toxke.
2 CopOeHT MICTHUTD KITIHONTUIIOMIT 77%, kaoniH 12%, Maruiro
«Xapyhike» cynbdar 0,6%, kuciora copoinosa 0,1%, npixmKki cyxi
iHakTHBOBaHI (Saccharomyces cerevisiae) 10%.
3 CopOeHnt kopucHi 6axtepii (Bacillus subtilis, mram AX20, B.
«IIpoAxtuBo» | licheniformis, mram EA22) Tta en3umu (aminasa, nporeasa,
11eJIro1a3a, OeTa-TJIFOKOHA3a 1 KCHjIaHasa).
4 CopOeHT MICTUTh aTIOMOCHIIIKATH, aTaIyJIbIIT, KUCIOTa
«KiHOoTOKCHID) dbymapoBa, KMCJIOTa JIMIMOHHA, KHCIIOTa OYPIITHHOBA.

Jlani mabauyi — 0ocaiodHceHHs asmopis

Pe3yabTaTu AocaizkeHb MpeCTaBieH] y BUTISAAI TaOauIp (Tabn. 3,4) 3 aHamizom
OTPUMAHUX JIAHUX Ta BIJICOTKOBOIO PI3HHULICIO.
Tabmn. 3
KommiekcHe 0ioxiMiuHe T0CTiIKeHHS KPOBi CBUHelH (Meplunii 1eHb
pocaimkerHns), (M+m, n=8)

No | Tloka3Huku Kontponbna | Jlocmigna Hocmigna Hocminna Hopma
rpyna (O/p) | rpymna Nel rpyna Ne2 rpyna Ne3
Xapypikct+ | [IpoAxktuBo | KniHorokcun

1 3aranpHui 55,5€1,5 60,5+2,5% 61,5+0,5%** | 66£3%** 79-89
poTeiH, I/1

2 AnsOyminm, /1 | 34,5+0,5 3542 33,5+0,5 34+0,2 28-45

3 InmoGymiam, v/n | 21,5£2,5 25,5+4,5 28£1** 3243 %%k 33-45

4 [IpoTeinoBuit 1,6+0,2 1,4+0,299 1,2+0,1* 1,1£0,1%* 0,7-1,1
KOC(IIIEHT, OJI.

5 CevoBuHa, 3,95+0,55 3,5+0,897 4,1£1,4 4,05+0,25 3,6-10,7
MMOJIB/JT

6 A3ot cevoBunm, | 7,55+0,95 6,7+1,69 7,85£2,75 7,75+0,449 7,6-19,1
Mr%

7 Kpearunin, 80+1 11443%%* 92,5£1,5*** | 104+6,993** | 140-240
MKMOJIB/TT *

8 ACT, On/n 32,5+1,5 34+6,99 44,5+1,5%*%* | 43,5+15,5 32-84
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9 AJIT, On/n 45+4 45+4 53,6+0,6%* 584 %% 31-58
10 | Inmekc ae Pitica, | 0,75+0,05 0,75+0,05 0,85+0,05* 0,75+0,35 0,5-2,5

O/I.
11 | JIyxnHa 205421 240,5+£34,5 | 197£8 148,5+48.6 60-190
docdarasa,
On/n
12 | I'moko3a, 2,6+0,2 5,05+£0,75* | 4,85+1,55 2,840,299 4,7-8,3
MMOJIB/JT ok
13 | Kanbmin, 2,2+0,1 2,65+0,05* | 2,45+0,05 2,3+0,1 1,9-2,9
MMOJIB/JT o
14 | Heopraniuauit 4,5+0,5 5,15+0,35 4,55+0,05 4,65+0,449 1,3-3,1
docop,
MMOJIB/JI
15 | Ca/P, on. 0,5+0,1 0,55+0,05 0,55+0,05 0,5+0,1 0,7-1,6
16 | 3EA, ur/r He BusBieno | He He BusBneno | He susiBiieno | go 30,0
BHSIBJICHO
17 | AOH, ur/r He Busineno | He He Busisneno | He Busineno | mo 10,0
BHSIBJICHO

Ipumimxa: ckopouenusi O/p - OcHosHuli payion. Y nopieusanHi 3 KOHmMponem * —
p<0,05%* **—p<0.0l; ***—p <0,001. /lanni mabauyi — pe3yiomamu 00CAIOHCEHD
asmopis.

Pe3yabTaTu 0i0XiMiYHUX JOCTIIKEHb KPOBi CBUHEMH, 2 TAKO0K IX NOPIBHAHHA
MiK rpynamMu.

Ha nouaTky ekcrnepuMeHTY BUSBICHO BIAXWJIEHHS Bl (Pi310JOTTYHOI HOPMHU Y
KOHTPOJIBHIN Ta AochiaHuX rpyn (Tads. 3). Hagami Bka3aHa BiJICOTKOBA PI3HULIS Cepe]
MPEICTaBICHUX TPYT TBAPHH.

OO0MiH npoTeiHiB. 3riTHO 3 OTPUMAHUMU JTAHUMU JIAOOPATOPHUX JOCIIIPKEHb
BMICT 3araJIbHOro MpOTEiHy B KOHTPOJIbHIN rpyni Ha 29,7% Hikue 3a (Pi31070T14HY
HopMy. Y nmociigHux rpymnax Nel-Ne3 mokasHuk y cepennbomy Ha 20,7% Hukye, 110
MOKE CBIIYUTHU MPO HEJOCTATHE HAAXOIKEHHS a00 3acBOeHHs Ounka. ['11oOymniHu B
KOHTPOJIbHIN rpymi Ha 34,8% HIbKYe HOPMH, Y JOCIITHUX Tpynax (y cepeaHboMy) Ha
13,6% Hmxye, ane Bce 1€ CyOHOpPMalibHI, BOJHOYAC JaHl pe3ybTaTH BKa3ylOTh Ha
3HIDKEHY PE3UCTEHTHICTh opraHisMy. [IpoTteiHoBHil KoeDiieHT y KOHTPOIBHIM Tpymi
nepeBuilyBaB HopMy Ha 45,4%, HaTomicTb y qociiaHux rpymnax Nel 1 Ne2 3anumaBcs
MIIBUILEHUM Yy cepenHboMy Ha 18,1%, 110 Moke CBIIYUTH MPO MOPYIICHHS (YHKITIT
MEYIHKH.

A3oTHcTHIl 00MiH. 32 pe3ybTaTaMu JOCTIKEHb PIBEHb CEUHOBUHU Y JOCIITHIM
rpyni Nel Ha 2,7% Huxkde ¢dizionoriunoi Hopmu. KoHieHTpalisi a30Ty CEYOBHHH Y
nocaiaHii rpymi Nel va 11,8% Hipkue (i310J10T14HOT HOPMH., IO MOKE BKa3yBaTH Ha
HE3HauHy HeCcTayy B palliOHI MepeTpaBiIloBaHOro Oinka. BwmicT KpeaTuHiHy B
KOHTPOJIbHIN rpy1i Ha 42% HUXK4Ye 3a HOPMY, a B IOCTIAHUX IPyIax y CEpeIHbOMY Ha
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26% HuxK4Ye, aje Bce e CyOHOpPMaIbHUN. Y KOHTPOJIBHIN e TPyl JaHl MOKa3HUKU
MOYTh BKa3yBaTH MPO TPaBMU M’531B a00 MOPYIICHHS pOOOTH MEUIHKH.

AKTHUBHICTb €H3UMIB. J0CTiKEHHS TTOKa3yI0Th, 1[0 PIBEHb JTYKHOI (pocdaTaszu
B KOHTPOJBHIN Tpyni nepesuilyBana HopMmy Ha 7,8%, y rpymax Nel 1 Ne2 Oyna Ha
26,3% 1 3,6% Bumie. HasiBHicTh BupaskeHoi rinepdocdaremii xyxHoi dpocdaTasu Ha
Tl rinepdocdaremii mMoke OyTH HACIIIKOM MOPYIIEHHS KambIlii-GpochopHOTro
00MiHy Ta/ab0 CympOBOKYBAaTH BUCOKI MTPUPOCTH MACH.

ByrieBoanuii Ta miHepaabHuii 00MiH. OTpuMaHi JaHi BKa3yloTh Ha Te, IIO
piBEHbB TIIIOKO3HM B KOHTPOJBHIHN 1 AocaiaHii rpymi Ne3 y cepennbomy Ha 42% Hux4e
32 HOpMY, III0 MO>K€ BKa3yBaTH Ha MOPYIIEHHS PEKUMY XapuyBaHHS YU HEIOCTATHIO
KUIBKICTh BYIJIEBOAIB B parioHi.Heopraniuauii dochop y KOHTpOJIBHIN TIpyri
nepeBuiyBaB HopMy Ha 45%, a B gocniguux rpymax Ne2 i Ne3 y cepennbomy Ha 48%
BUILIUHN, TOJI K Y Tpymi Nel mepeBunieHHs ckiagae 66%. CniigHomenns Ca/P y
BCIX TIpymax B cepeaHboMy Ha 25% OylM HIDKYMMU 3a HOpPMY, aje BCe IIe
CyOHOPMAJIbBHUMU.

B pesynbrari npoBeAeHHS MIKOTOKCHUYHOTO JOCIHIJIKEHHS y KPOBI CBUHEHW HE
OyJi0 BUSIBJIEHO 3eapalieHOH, J|eoKCiHIBaIEHOH.

Tabi. 4
KommuiekcHe 0ioxiMiuHe JOC/IIIKeHHS KPOBI CBUHEel (0CTaHHIH IeHb
pocaigxedns), (M+m, n=4)

No IToka3HuK Kontponbn | JlocnigHa Jocaigna Jocaigna Hopwma

u arpyna (O/p) | rpyna Nel rpyna Ne2 rpyna Ne3
Xapydikct+ | [IpoAxktuBo | KniHoTokcu
I

1 3arajabHuH 56,5+1.50 64£3%* 58,5+0,5 60,5£1,5** | 79-89
MPOTEiH, I/

2 AnpOymiHw, 41,5+0,50 41,5+0,5 46,05+0,05*%* | 43,5+0,5*** | 28-45
/1 *

3 I'moOymninu, 15+1 22,5+3,5%* 12,54+0,5%* 17£2 33-45
/1

4 [IporeinoBuit | 2,75+0,05 1,85+0,35** | 3,6+0,08 2,6£0,3 0,7-1,1
Koe(iIienT,
OZl.

5 CeuoBuHa, 7,45+0,35 7,3+£0,2 8,7£0,316 8,05+0,25 3,6-10,7
MMOJIB/JI

6 A3oT 14,3+£0,7 14,05+0,35 16,65+0,25 15,44+0,5 7,6-19,1
CEYOBUHH,
Mr%

7 KpeaTunin, 110+3 8L *¥** 119,1+1,2* 91,5+1,5*** | 140-240
MKMOJIB/TT

8 ACT, On/n 42,5+0,5 38+6 23,5+0,5%** | 40,5+7,485 | 32-84
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9 AJIT, On/n 56+1 55,5+0,5 39,540,5%** | 42+6* 31-58
10 | Inmekc ne | 0,85+0,05 0,7+0,1 0,65+0,05 0,95+0,05** | 0,5-2,5

Pitica, ox. *
11 JlyxHa 114,5+3,50 13243 %% 145+ ] %** 138+£10** 60-190
docdarasa,
On/n
12 | I'moxko3a, 2,2+0,1 2,35+0,05 2,35+0,05 3,5+1,101 4,7-8,3
MMOJIb/JI
13 Kaunpmii, 2,75+0,05 2,7+0,10 2,88+0,08 2,9+0,1 1,9-2,9
MMOJIb/
14 | Heopraniunuii | 1,85+0,05 1,7+0,02%* 1,92+0,02 2,1£0,05%** | 1,3-3,1
hocdop,
MMOJIb/J
15 Ca/P, on. 1,57+0,07 1,65+0,05** | 1,56+0,06 1,35+0,05** | 0,7-1,6
% %
16 3EA, ur/r He Bussiieno | He BusBieno | He BusBineno | He 1o 30,0
BHSIBJICHO
17 | AOH, ur/T He Busieneno | He BusBneno | He BusiBneno | He 1o 10,0
BHSIBJICHO

Ipumimxa: ckopouenns O/p - OcHosHuil payion. Y nopieuauHi 3 KoHmpoaem ** — p<
0.01;, ***—p <0,001. Janni mabauyi — pe3yromamu 00C1i0HceHb A8mopis.

OOMmin nmporeiniB. 3riIHO 3 OTPUMAHUMH JAHUMU JIAOOPATOPHUX JOCITIIKEHb
BMICT 3arajbHOI0 IPOTEiHY B KOHTPOJIBHIN TPyl Ha KIHEIb €KCIIEPUMEHTY CTaHOBUB
3HaYeHH4, 1110 Ha 28,4% Hik4e (Pi31070T1YHOT HOPMU, TIPHU IIOMY CUTYAIIIs IO P13HUIII
I[0JI0 HOPMHU ToOKpammiack. Y pociaiaux rpynax Nel-Ne3 naHuil moka3HHK Y
cepenHboMy Ha 22,7% HuKue, ae 3aJuIIMuBCcs CyOHOpMallbHUM. PiBeHb anbOyMiHIB y
rpyni Ne2 nepeuiiyBaB HopMy Ha 2,3%, 1110 MOXe OyTH OB’ si3aHe 3 AET1apaTalli€ro.
['oOyniHM B KOHTPOJIBHIN rpymi Oyau Ha 54% HIWKYMMU 32 HOpMY. Y JOCTIIHUX
rpynax ix piBeHb B cepeIHbOMY Ha 52,5% TakoX HUK4€ HOPMHU. 3a Mepioj J0CHi1y Y
BCIX TIpylax 3HU3UBCS JaHUM TOKa3HHMK, IIO0 MOK€ BKa3yBaTH Ha 3HHMKECHHS
IMYHOJIOT1YHOT peakTUBHOCTI. IIpoTeiHOBUII KOE(IIEHT Yy KOHTPOJBHIA TPyl
nepeBuiyBaB HopMmy Ha 150%. ¥V gocnmigHux rpymnax gaHe 3HAYEHHS y CEPeIHBOMY
nepeBuiyBasio Hopmy Ha 143,9%. IligBuimeHHS 3HAYCHHS JAaHOTO TIOKa3HUKA
CBIT4aTh MPO MOKIIUBI MOPYIIEHHS (DYHKIIIT MEUIHKH.

A3otuctuii  o0MiH. 3a pesynbTaTamu JOCTIPKEHb PIBEHb CEYOBHUHH Yy
KOHTPOJIbHIM 1 JOCTIAHUX IpyHax 3a nepioj ﬂocnmy 301IBIIMBCS 10 CEPEIHIX 3HAYCHb
moa0 ¢i3ioJ0oriyHoi HOpMH. B TOMy 4YHCli 1 KOHLEHTpalis a30T CEYOBUHU
30UTbIIMIACh, OCOOJIMBO 1€ CTOCYEThCS KOHTPOJIBHOI 1 JociaigHoi rpynu Nel,
MOKa3HUKU AKUX MPUHALUIM B HOPMY. BMICT KpeaTnHiHy B KOHTPOJIbHIN 1 JTOCIHIIHIN
rpyni Ne2 Ha 21,4% 1 14,9% Hmxue Hopmu BianoBigHo. Y rpynax Nel 1 Ne3 na 35,8%
y cepelHbOMY HIK4Ye (h1310JI0TIYHOT HOPMH, 1110 MOKE BKa3yBaTH Ha M’S30B1 TPaBMU
a6o mopymeHHs: QyHkiii nedinku. Jlume copOeHT [I[poAKTHBO MTO3UTUBHO BILUIUHYB
Ha 3MIHHU JAHOTO IMOKAa3HUKA.

12

ONoIE



Agrarian Bulletin of the Black Sea Littoral. 2026, Issue 118
ISSN2707-1162 (online) ISSN 2707-1154 (print) //Bemepunapni nayxu//

AKTHUBHIiCTb eH3UMIB. [[ocaikeHHs TOKa3ytoTh, 1110 piBeHb ACT y mocmiaHii
rpymni Ne2 Ha 26,5% HMXKYe HOPMH, 110 MOXKE CBIIYUTH MPO XPOHIYHY MATOJIOTIIO
Ne4yiHKM a0o0 3HWKEHHS 1i (YHKIIOHAJIBbHOI AaKTUBHOCTI, aJK€ Ha I0YaTKy
JOCTIKEHHS JaHUW TTOKa3HUK BIAMOBIAAB (Pi310JI0TTUHINA HOPMI.

ByriieBoanuii Ta MinepajabHuii 06mMin. OTpuMaHi JaHi BKa3ylOTh Ha Te, L0
piBEHb TJIOKO3M Yy KOHTpOJIbHINM rpymi Ha 53,1% Huwxuuil 3a HOpMY, TOAL SIK Y
nocaigaux rpymnax Nel i No2 y cepennbomy Ha 50% Huxkue 3a HOpMy. Y rpymi Ne3
JaHWM TIOKAa3HUK 30UIBIIMBCS 3a MiCsllb, ajle Npu IboMy Ha 25,5% Hux4e
¢131070T14HOT HOPMHU, IO MOKE BKa3yBaTH PO MOPYLICHHS PEXUMY XapuyBaHHS a0
HeJ0CTaTHE HaaXxo KeHHs ByrieBoiB. CmiBBigHomeHHs Ca/P y rpymi Nel wa 3,1%
BUIIIE HOPMHU, aJie Bce 1€ CyOHOpMaIbHU, 10 MOXIJIMBO BKa3ye Ha M’ S30B1 TPAaBMHU
a60 nopymeHHs! (yHKIISIX MEYIHKH.

MIiKOTOKCHYHI JOCIIKEHHS BKa3YIOTh Ha T€, 1[0 Y KOHTPOJIbHIN Ta JOCTITHUX TpyIax
(Nel, Ne2, Ne3) BiacyTHi 3eapaieHoOH, J[e30KCHHIBaIEHOTY B KpOBI CBUHEH Ha IMOYATKY
1 B KIHIII TOCTITY.

BucHOBKH Ta nepcneKTUBY NOJAIBIIHNX JA0CTiKEHb.

1. B pe3ynbrari aHasmizy OTpUMaHUX AAHUX JJA0OPAaTOpHUX JocixkeHb (Taou.
3,4) yci nocaipKyBaHi COpOEHTH aKTUBHO BILTMBAIM HA 010XIMIYHUX MOKA3HUKIB KPOBI
CBUHEH, TIPH ITbOMY ITOTPEOYIOTh YTOUYHEHHS 1010 iX BIUIMBY HA BYTJICBOIHUN OOMIiH,
oLliHKH iX Oe3neku Ta edpeKkTuBHOCTI. CopOeHT «Xapy(iKc» MO3UTUBHO BIUIMHYB HA
a30TUCTHUI OOMIH 1 pOOOTY IMEUIHKH, 110 CBIAYUTH MPO HOTO MOTEHI1a)l BAKOPUCTAHHS
3a BIQNOBIAHUX TMOKA3HUKIB KpOBI JaHUX TBapuH. llpu 1LbOMY HOTO MOMIJIHMBO
BKJIFOYATH B PAIliOH TBAPHH JIs IOKPAIIEHHS PIBHS 3arajbHOTO MPOTEIHY 1 CEYOBUHH,
Xo4ya MpU IOMY 1 HEOOXIJHUH MOHITOPUHT BYIJIEBOJHOTO OOMIHY BHACIIIOK
3HIDKEHHSI TIIIOKO3H.

2. Onuparoyuch Ha pe3yJbTaTU JOCHIKEHb MOKHA CTBEPIKYBATH, IO
3actocyBaHHa  copOeHTy  «IIpOAKTHBO»  CYNpPOBO/KYETHCS ~ 3MEHIIICHHSM
HABAHTAKCHHSAM Ha TEYIHKY, TMOTEHIIHHO WOTro MOXHa 3aCTOCOBYBATH IS
MOKpAIIeHHS PIBHS a30T CEUOBMHHU, IO IMO3UTUBHO BIUIMHE Ha TMPOTEIHOBUMN
MeTaboii3M. BapTo 3a3HaunTH, 110 JaHUN COpOEHT MOTpedye N0JATKOBOI OLIIHKHU 32
BIUTMBOM Ha T1toko3y 1 ACT.

3. Pe3ynbTatu AOCIIIKEHb BKA3YIOTh Ha IOMITHE 3pOCTaHHSI PiBHSI TJIFOKO3H MiJ
gac 3acTtocyBaHHS copOeHTy «KiiHOTOKCHI», IO TIO3UTHBHO BIUIMBAE Ha
EHEePreTUYHUN OOMIH.

[TepcrieKTUBHUM HANPSMKOM TMOJAIBIINX OCIIIKEHb € PO3MINPEHE JTOCIIKESHHS
BIUTUBY copOeHTy Xapydikc+ Ha 610XIMiuHI TOKa3HUKUA KPOBI CBHHEH.
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BIOCHEMICAL INDICATORS OF PIG BLOOD AS A RESULT OF
SORBENT FEEDING

Abstract

The deterioration of the mycotoxin situation in the world logically leads to an increase in the
number of sorbent representatives on the market. When choosing a sorbent, attention is usually paid
to its binding effect, but it is always necessary to take into account its possible impact on the animal
body. Therefore, the purpose of the study was to determine changes in the biochemical parameters
of pig blood as a result of the use of three sorbents. Therefore, 4 groups of animals were created in
which blood was collected twice, followed by laboratory testing and detailed analysis of the
results. Mycotoxin studies, in turn, did not reveal Zearalenone, DON in the blood of pigs throughout
the study. «Harufix +» normalized the level of urea from 3.5 to 7.3 mmol/l (at a rate of 3.6-10.7),
urea nitrogen from 6.7 to 14.05 mg% (at a rate of 7.6-19.1) and alkaline phosphatase from 240.5 to
132 U/l (at a rate of 60-190), while lowering glucose from 5.05 to 2.35 mmol/I (at a rate of 4.7-8.3).
«ProAktivoy reduced alkaline phosphatase from 197 to 145 U/l (at a rate of 60-190), but caused
deviations in albumin levels from 33.5 to 46.05 g/l (at a rate of 28-45) and AST from 44.5 to 23.5 U/l
(at a rate of 32-84). «Clinotoxily increased the ratio of albumin to globulin from 1.1 to 2.6
units. (norm 0.7-1.1), showing the least impact. The obtained results confirm the prospects of using
these representatives in pig breeding, especially « Harufix+».

Keywords: mycotoxins; pigs; blood biochemistry; sorbent; Harufix+; Klinotoksil; ProAktivo.
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ITOPIBHAJIBHI ACITIEKTH MOHITOPHUHI'Y OHKOJIOTTYHHUX
3AXBOPIOBAHb Y COBAK B YMOBAX M. KAM'SIHEI b-
HOoAIJIbCbKUHN

Anomauin

3a nosidomnennamu npoOGIOHUX GIMUUSHAHUX | 3aPYOINCHUX (Paxieyie OHKO3AXEBOPIOBAHHS Y
cobax 3aimaroms 3HAYHY YACMKY 60 YCIX He3apa3HUX 3aX60PIO6AHb, V AKUX WOPIYHO GUABIAIOMb 4
MINLUOHU HOBUX 8UNAOKI6 paky. Haulbinbuioco nowupenHs y cobak mMaiwoms CNOHMAHHI NYXIUHU
MOJNIOYHOI 3a7103U, AKI 3a C80IMU OIONO2IYHUMU, KIIHIYHUMU, RAMOAOSTYHUMU MA [HWUMU O3HAKAMU
CX0%CI 3 pPAKOM MONOYHOI 3an03u ) Jioded. Y pobomi Haseoeni pe3yibmamu MOHIMOPUHRY
NOWUpeHHsi OKpeMux ¢opm paky y cobax 3a ocmauHi n’same pokie 8 ymosax m. Kam’aueyw-
Tooinbcovkuil. Buguenni 0codmusocmi opeantoi 10Kani3ayii nyxXiuHt, 6ik080i OUHAMIKU HOB0YMEOPEHb
MOJIOYHUX 304103 Y CYK, KIIHIYHUU NPOsI8 HOBOYMBOPEHb. YcmaHnoseneno 3akoHoMipHicmy yacmomu
VPAdHCEHHsT NYXJIUHAMU OKpeMUux opeamie y cobak (opeamna Jnokanizayis). 32i0HO pe3yibmamis
MOHIMOPUH2Y UiIbHE MiClYe HANeHCUMb NYXIUHAM MOJIOYHOI 3a103U, Opyee i mpeme micye po30iiuiu
NYXAUHU WKIPpU [ NIOWKIPHOT KIIMKOBUHU Ma cmamesux opeauis. [IyxauHu MonoyHoi 3a103u )y CyK
CKAa0aroms 0L NOI0GUHU YCIX HeONAAsill y cobak, a yacmoma ix nposey 3pocmac 3 iKkom meapuH,
niK AKOI npunaoas Ha BiKosUull NPoMidcok 6i0 7 0o 12 pokis. 3n0aKicHi  nyxXauHu uacmiuie
3ycmpiuanucs 6 neputy noa08uHy scummsi (00 6-7 pokis), modi ax 00bposKicuull nepediz nepesaicas
y cmapuiux ocooun (nicasn 8-10 poxig). [looounoki nyxaunu monounoi 3anozu diacnocmysanu y 62,5
% CYK, MHOJICUHHI ypadicenHs pi3Hoi eenuvunu - y 37,5%. Ilepesadicno Xeopinu HeKacmposaui Camxi,
Wo niomeepodHCcye NPOGIOHY POl CMAMeBUX COPMOHIE Y POZGUMKY NYXAUH MOJIOYHOT 3a103U ) CYK.
Ompumani 0ani MO*Cymsb 6ymu UKOPUCAHT 018 NOOATbULO20 BUBYEHHS NPUPOOU HOBOYMBOPEHDL )
ccasyie, NPOSHO3YBAHHS IX TeHe3) ma NpoiNaKmuKu.

Knrouosi cnoea: nyxiuna, monouna 3anosa, Oiracmoeenes, codbaka, cmamesi 20pMOHU,
OHKOJI0215, KACMpayis, pax.

Beryn. 3 mouatrky 21-ro cTOMTTS pak MOCIB JIpyre Miclie cepell MPUYUH
CMEpPTHOCTI Yy JIIOJIel: IMOpIYHO BiH 3abupae Oins 10 MIIBHOHIB JKUTTIB Ta
miarHoctyeTbest y 19,3 minbiloHa HOBUX mamieHTiB. Taka X TpUBOXHA TEHJEHLIIS
CIIOCTEPITAETRLCS 1y BETEpUHAPHINA MEAUITNHI, Ie PaK € CePHO3HOI0 MPOOIEMOIO cepel
IpiOHUX JOMAIIHIX TBapuH. 3a JaHUMHU BcecBiTHBOI opraHizarii 0XOpOHHU 310pOB’s
(BOO3) nume y cobak MOPIYHO TIarHOCTYIOTh 011 4 MUTbHOHU HOBUX BHIAJIKIB
MyXJIMHOYTBOPEHB, 10 MOXE CIYyTyBaTU I[IHHUM MaTepiaioM IJisi TOPIBHSUIBHOI
oHKoJIOT11 [1-4].
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Pak MomnouHOi 3a7103u € HalOiIBII MOMMPEHUM OHKO3aXBOPIOBAHHSIM Cepell
caMOK y TBapHH 1 Moke Bpaxxatu BiJl 50% no 70% HexacTpoBaHUX CYK BIKOM 7 POKIB
1 Outbire. OCTaHHIM YacoM TaKOX CIOTEPIraeThbCsl TCHICHIIIS 10 301IbIIIEHHS YaCTKH
3JIOSIKICHOTO Tepeliry Ta 3aroCTpeHHs OJ1aCTOMAaTO3HHMX TIPOIIECiB, 3POCTAHHS
JeTanbHOCTI y cobak [5]. BUBYEHHSM BIKOBHX acMEKTIB OHKO3aXBOPIOBAaHb y TBAPHH
BCTAHOBJICHO, 0 MyXJMHU € OCHOBHOIO MPUYMHOIO cMepTi cobak crapmie 10 pokis

[6].

3a manumu BOO3 nochipkeHHsT MyXJIUH MOJIOYHOT 3aJ031 Y CYK Ta KIIIOK
HaOyJIM BaXKJIMBOCTI Yepe3 MO1I0HICTh OCTaHHIX Y JICIKUX acleKTax J10 JKIHOK, 1110
JoroMarae 3po3yMmiTH O10JI0T1H0 3aXBOPIOBAHHS Ta IIYKATH HOBI IMIAXOJM JIO iX
npodinaktuku Ta JikyBaHHs [7]. CtBopennsi KoncynpratuBHoi Pagu 3
BETEPUHAPHOI OHKOJOTII, BIAKPUTTS HOBUX HAYKOBHUX MIAPO3JAUIIB 3 BUBUYEHHS
MyXJIMH Ip1OHKX JOMaIIHIX TBapuH npu HanionaneHoMy 1HCTUTYTI paky CHIA Ta
B IHIIMX HAyKOBHUX YCTaHOBAaX CBITY, CBIAYUTh MPO AKTYAJIbHICTh JaHUX
JOCITIKEeHb y co0ak [8].

AHani3 octaHHIX yOJiKaliil CBITYUTH, 10 301IBIICHHS YaCTOTH HOBOYTBOPEHbD Y
CyK B IEpIly 4Yepry IMOB’sI3ylOTh 13 MOJOBKEHHSAM TPHUBAJIOCTI iX JKUTTA Ta
rOPMOHAJIBHUM BIUIMBOM. Cepe MPUUUH paKy MOJIOYHOI 3aJI03U Y COOAaK TaKOX
BCTAHOBJICHI T€HETUYHI, €KOJIOT14HI Ta 1HII (aKTOPHU, BKIIOYAIOYN JIETUYHI
[7,9, 10]. IIpoBiiHA POJIb CTATEBUX FOPMOHIB Y PO3BUTKY MyXJIUH MOJIOYHOI 3aJI03U
Y CYK MIJITBEPIKY€ETHCS BUCOKOIO YacCTOTOK OJIACTOMOIE€HE3Y y HEKaCTPOBAaHUX CYK,
a00 KOJIM KacTpallisi MPOBOAUTHCA BXkKe Micis Apyroro crareBoro mukiy [11]. Came
TOMY KacTpalis A0 Nepuoi TIYKA BU3HAHA OCHOBHUM METOAO0M NPO(DIIaKTUKY Ty XJIHH
MOJIOYHOI 3aJI031 Y CYK, 110 MiITBEPIXKY€E TOPMOHAIBHY Teopito paky [10, 12, 13]. Psan
JOCJIITHUKIB CTBEPKYIOTh, 10 Y CO0OAK, sIKI CTPaXJaloTh HAa OXHUPIHHS, a00 SKUM
3roI0OBYBaJIM KOPM 3 BEJIMKUM BMICTOM YE€PBOHOrO M'sica, JOMAILHIO iKYy 1 0COOJIHMBO
CBHUHUHY, TAKOX CIIOCTEPIraeThCs BUILA MOMIMPEHICTh MyXJIMH MOJIOYHOT 311031 [14].

Metoro nociigskeHHsi Oyja0 BUBYUTH MOIIUPEHHS OKpeMux (popm Heorutazii y
cobak B ymoBax M. Kam’sueub-Ilominbchkuii, 0COOIMBOCTI OpPraHHOI Ta BIKOBOI
JIOKai3alii My XJIMH.

Bukiaa oCHOBHOro marepiany aocigmeHHs. JloCHiIKeHHS MPOBOIUIHUCS
MPOJIOBX OCTAHHIX IT'STK POKIB Ha 0a3l kadenpu BETEPUHAPHOTO aKyIIEpPCTBa,
BHYTPINIHBOI MATOJIOTI] Ta Xipyprii 3akiamy BUmoi ocBitH «[loaiibchbkuii AepKaBHUIMA
VHIBEPCUTET» Ta y BETEPUHAPHUX KJIIHIKaX pi3HUX (popm BiacHocTi M. KaMm'sHelb-
[lopinbebkuii. Hamum OyB  mpoBeaeHHM  BHOIPKOBHI — aHammi3  OHKOJOTIYHUX
3aXBOpIOBaHb y cobak B M. Kawm’sueupb-lIlominbchkuii, a TakKoXX TBapuH, SKi
JOCTABIJISLIACA B KJIIHIKY Kadeapu Ta 1i (iii 3 periony.

VYcTaHOBIEHO, 110 YacTOTa YpakeHb MyXJIMHAMU OKPEMHX OPraHiB y co0ak
(opranHa Jjokamizaiis) Ma€ TMEBHY 3aKOHOMIPHICTb. MOHITOPUHI pe3yJbTaTiB
KIIHIYHUX OOCTeXEeHb Ta aHali3 amMOyJlIaTOpHHUX >KypHaJiB CBiI4YaTh, LI0 Cepel
HOBOYTBOPEHB Yy CO0AK € rpyma MyXJuH ,,ITUPOKOT0” CIEKTPY 1 PiIie MOIMMMPEHUX —
,,BY3bKOT'0” CIIEKTpPY UM Jlana3oHy.
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Mu 3ycTpivaiu pi3Hi KJaiHI4HI JOPMU HOBOYTBOPEHB Y COOAK NMPAKTUYHO
Ha BCIX AUISHKAaxX TiJla, OpraHax Ta TKaHWHAaX, a caMe MMyXJWHU: MOJOYHOI
3aJ1034, MIKIpU Ta NIAMIKIPHOT KIITKOBUHHU, CTATEBUX OPraHiB, KiCTOK, T'OJIOBH,
i, BHYTPIIIHIX OpPTaHiB TOMIO. 3TiHO pPe3yJIbTaTiB MOHITOPHUHTY 4YiJIbHE
MiCII€ HAJICKUTh ITyXJIMHAM MOJIOYHOT 327103 y cyK (1o 48,5%), npyre i Tpete
MicIe PO3IUTHMIN NYyXJUHHU MIKIPU 1 MIAMKIPHOT KIITKOBUHHU (B CEpPEeIHbOMY
15,5%) ta ctareBux opraniB (B cepenapomy 10,6%) (Tabm. 1).

Tabm. 1
Opranna JgokaJi3ailisi HOBOYTBOPEHb y cO0aK

Ne JinsHka Poku B
/Tl | ypaKeHHS 2020 2021 2022 2023 2024 | cepeqHbOMY
1 Momouna 46,2 48,5 42,3 44.6 39,9 44 4
3a5103a
2 [kipa Ta
MIIIIKIpHA 15,8 14,6 16,3 12,2 18,3 15,5
KJIIITKOBHHA
3 CrareBi 11,4 9,6 8,4 10,8 12,5 10,6
opraHu
4 KicTkoBa 39 6,8 4.2 5,6 6,7 5,5
TKaHWHA
5 PoroBa 6,7 5,4 7,6 9,4 8,4 7,5
TOPOKHUHA
6 | Iamm opranmi| 16,5 15,1 15,8 17,4 17,1 16,5
TKAaHUHU

OHKOJIOTIYHI YpaXXeHHS IHIIMX OpTaHIB Ta TKAaHWUH PEECTPYBAIU B
cepeaubomy y 16,5 % Bumnaakis. J1o myXJuH ,,By3bKOT0” CIIEKTPY BITHOCSATHCSA
HOBOYTBOPEHHSI B POTOBIM MOPOXHUHI Ta KICTOK (pa3oM B CepEeIHbOMY
13,05%). VpaxoByrwuu TOW (PakT, MmO MOYyXJUHU MOJOYHHUX 3aJI03 y CYK
CKJIaJal0oTh OUJIs TIOJOBMHHM YCiX Heoruadiii (y caMIliB iX BHSABISIIH Yy
MOOJMHOKUX BUIIAJIKaX), HAIlll MOJAJbINl JOCIIIKEHHS OyJIu 30CepemKeHi
came Ha Hux [15, 16].

AHali3 TIOMIMPEHHSI OHKO3aXBOPIOBAaHb CO0aK 3ajJie)XHO BiJ CTaTi
CBIJUUTH, M0 CYKH XBopitoTh uactime (70,24%), Hix ncu (29,76%), mo
MOYKHA MOSCHUTHU 3HAYHUM MOIIUPEHHSIM Y CAMOK HEOIl1a31i MOJIOYHOI 3271031
Ta CTaTEeBUX OpPraHiB. Y CTAHOBJIEHO, IO MOSBA IMyXJUH B MOJIOYHUX 3aJ7103aX CYK
3aJIEKUTH B[l 1X BIKY: TYT BCTAHOBJICHA IIPsiMa KOPEJIALlisl, TOOTO 3 BIKOM MMOBIPHICTb
OHKOITIAaTOJI0T1i 3pocTae (Tadi. 2).

Tabx. 2
BikoBa 1MHaMiKa MyXJIMH MOJIOYHOI 32J103H Y CYK B PerioHi
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M. Kam‘aaenb-Iloginncbknii

Ne Bik TBapuH (poxmn)
n/n | IloxkazHuku
mo | 24 | 5-6 | 7-8 | 9- 11- | 13- 161 B
OuIbIIE |1
HbOMY
1 3axBopio 22 | 84 | 148 | 16,6 | 20,0 | 174 | 14,7 5,9 -
TBapuH, %
2 . 46,6 | 44,7 | 42,0 | 39,6 | 33,8 | 31,5 | 37,2 433 60,2
3noskicHi, %
3 Hobposikicui, | 53,4 | 55,3 | 58,0 | 60,4 | 66,2 | 68,5 | 62,8 56,7 39,8
%

[TyxauHM B MOJIOUHUX TAKETaX Y CyK MEepPEeBaXKHO MOYMHAIHN PEECTPYBATH 3 2 -
2,5 pokiB; iX yacToTa 301IbIIyBasacs 3 BIKOM CaMOK, MK SIKOT MpUMagaB Ha BIKOBUU
MPOMIXKOK B1J1 7 10 12 poKiB, Iicis 4Oro 3HUKyBaBcsl. Lle Mo)kHa MOSICHUTH 3aBYaCHOIO
3aru0esiio TBapHH BlJ paKy YW 1HIIMX 3aXBOPIOBaHb, a00 iX MPHUPOJAHBOIO CMEPTIO,
10 3aJIe’Kajo Bl 0COOJMBOCTEN MOPOAU cOOaK, iX yTpUMaHHs, roaim touo. Ciija
BIIMITHTH, 1110 3JIOSIKICHI MyXJIMHU YAaCTIIIE 3yCTPIYAIKCS B TIEPINY MOJOBUHY KUTTS
(mo 6-7 pokiB), TOJI SIK TOOPOSIKICHHM TIepedir nepeBakaB y CTapiux ocoOuH (Imicis
8-10 pokiB). Ilyxnuau yacrimie 3’SBISUIUCS Ha 3a7HIX (4-# 1 5-i) mapax MOJIOYHHX
MaKeTiB, 5Kl € HAOUIbII aKTUBHUMHU y (YHKIIOHATHLHOMY BIJIHOIIEHHI, TIPO MO
MTOBIAOMJISFOTH 1 1HII JOCIITHUKY [16].

3a pe3ynbratamMu 00CTeXeHHS y 62,5 % CyK 1arHOCTYBaJU MO0 IMHOKI Ty XJTMHH
MOJIOYHOI 351034, a Y 37,5% - MHOXXHHHI YPaK€HHsI, BEIMUMHA SIKUX 1HKOJIA CAraia
pO3MIpiB rojioBM nanieHTa (puc. 1-3).
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Puc. 2. MHOKUHHI IBOCTOPOHHI MyXJIMHHI YPa:KeHHSI (PUCYHOK asmopa)
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Puc. 3. I'iranTchka nyxJmnHa kayaajibHoi yepeBHoi (IV) 3am03u (pucyrox aemopa)

Yacto 3a TpuUBAJIOro MyXJUHOHOCIMCTBA (2-6 1 OuIble MICSIB) B
HOBOYTBOPEHHSX PO3BUBABCS 3allaIbHUI TIPOIIEC, IKUI 3aKIHIYBaBCS BUPa3KyBaHHSIM
Ta YTBOPEHHAM HOPHIb 13 CEPO3HO-KPOB’ IHUCTUMH BUAUICHHIMU (puc. 4).

- >

Puc. 4. 3anajabHuii npouec Ta BUPa3KyBaHHA MYXJUHU (PUCYHOK a8mopa)
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Cepen 0coOMBOCTEH MAaTOreHe3y MyXJIUH MOJIOYHOT 3aJ1031, CJIiJT BIAMITUTH X
TOPMOHO3JICKHICTh: BOHM Maike HE 3YCTpIuajucs JO TMEpIIoi TIYKH, MOOJMHOKO
BUHHMKAJIA Y MOJIOJIUX KaCTPOBAHUX CaMOK, & OBApP1OTICTEPOCKTOMISI XBOPUX CYK YacTO
raJlbMyBaJIa ¥ HaBITh 3YMUHSIA PICT MyxiuH (puc. 15).

0 88% HekacTpoBaHi
TBapuHU

B12% kacTpoBaHi
TBapuHU

Puc. 5. 3anekHicTb BUHUKHEHHS MYXJIMH MOJIOYHOI 32JI034 Y CYK BiJ IX
KacTpauii

Pe3ynbTaTu HammMx OOCHIKEHb 30IraloThCsl 3 IMOBIOMIJICHHSMU 1HIITUX
JOCIITHUKIB, 3TAHO SKMX MOJIOJI CYKH, KACTPOBaH1 /10 MEPIIOi TIYKH, MAOTh JIMIIIE
0,5%-1 pu3UK PO3BUTKY paKy MOJIOYHOT 3aJ103U, TO/I1 SIK Ti, SIKAX MPOOIIEPYBAIH MICIs
MepIuioro ectpycy - 8%, a micist Apyroi TIYKU PU3UK 3pocTae Ha 26% [17]. € Takox
MOBIJTOMJICHHSI, III0 KacTpailis, MPOBEACHA MICIsi JBOX 3 IMOJIOBUHOK POKIB, HE €
MPOQUIAKTUYHOI, OCKUIBKU BXKE HEMOMKIIMBO YHUKHYTH 3TyOHOTO BIUIMBY CTaTEBUX
ropmoHiB [18]. IIpoTe Ha nyMKy nesKUX aBTOpIB, /Il BU3HAYCHHST HAWKPAIIIOTO Yacy
JUIS TIPOBEACHHS KacTpallli Bce Ime MmoTpiOHI aomaTkoBi mociimkeHHs [19]. Takum
YHUHOM, 3 OTJISIy Ha BHUIIE 3a3HAYCHE, OJTHAM 3 OCHOBHUX (PAKTOPiB PU3UKY PO3BUTKY
MyXJIMH MOJIOYHOT 3aJI03M Y CYK TOPMOHaJIbHA aKTHBHICTh, & OBAPIOTICTEPOEKTOMIS
CaMOK € JIIEBUM METOJ0M NPOoPiIaKTUKK 0J1aCTOTEHE3Y.

3riIHO0 OTPUMAHUX PE3YJIbTATIB AOCIIPKEHb HA PaK YacTilIe XBOPLIU cOOAKU
MaJIUX Ta CepeIHIX MopijJ cobaK: TaKca, MmyJeib, CllaHielb, CTadOPAIIUPCHKUN TEPED,
HIMEI[bKa BiBYapKa Ta METUCH, MPOTE YITKOI TEHACHIIi II0A0 PAcOBOI 3aJIEKHOCTI
KaHLIEpOreHe3y MW HE BHUSBWIM. 3a pe3ylbTaTaMu JEKUIbKOX JOCHIKEHb Y
YUCTOKPOBHHX TMOPia co0ak OyJia BUsIBICHA BUIA YACTOTA MyXJIMHOHOCIHCTBA, HIXK Y
3MIIIAHUX; OJTHAK HEMAa€ €IUHOI AYMKHU ILOAO TOTO, SIKI MOPOJM MAIOTh HAWBUIIMNA
PHU3HUK PO3BUTKY MyXJIMH MOJIOYHOI 3a03u [20].
Taxum YUHOM, OHKOJIOTISl 3QJIMIIAETHCS OJHUM 3 aKTyaJbHUX MHUTaHb BETEPUHAPHOT
Xipyprii, 0COOIMBO MyXJIMHMA MOJIOYHOI 3aJI03M y CyK. BHBUEH1 acreKTH MOIIUpPEHHS
NyXJUH y co0ak Ta iX opraHHa JOKasi3alis, 3aJIe)KHICTh BiJl CTaTi, BIKYy Ta CTaTeBOi
[UKIIYHOCTI € JIOCUTh BAXKJIMBUMHU JUIS TIOJAIBIIOTO BUBYEHHS MPHUPOIU
HOBOYTBOPEHB y CCABIIiB.

BuCHOBKH Ta nepcneKTUBH MOAAIBIINX J0CTiTKeHb
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OTxe, BpaxoBYIOUM pE3yJbTaTH AOCHIIHKEHb, MOXHa 3pOOUTH BHCHOBOK, IO
HOBOYTBOPEHHSI Y co0ak B perioHi Micta Kam’sHeub-IlogiabChkuii € MOMMUPEHOIO
MaTOJIOTIEI0 Ta MalOTh KAPTUHY BUOIPKOBOI OpraHHoi1 Jiokami3aiii. [IyxauHu MmosiouHo1
3QJI03M Y CYK € HalOUIbII MOUIMPEHUM OHKO3aXBOPIOBAHHSIM y COOAaK, 4YacTOTa SIKUX
3pocTae 3 BIKOM TBapuH. BoHu HaliyacTile 3yCcTpiuaoThesl y HEKAaCTPOBAHUX CaMOK,
0 MIATBEP/KYE POJIb CTATEBUX TOPMOHIB Y PO3BUTKY MYyXJIHH MOJIOYHOI 3aJI03H Y
CYK.

Y mepcnekTHBl TUTAHYETHCS BUBYEHHS IMOKA3HUKIB TOMEOCTa3y OpraHi3My
OHKOXBOpHUX C00aK, po3poOKa Ta KiIiHIYHA MepeBipKka KOMIUIEKCHUX CXEM JIIKYBaHHS
CYK 3 MyXJINHAMU MOJIOYHO] 3aJ103H.
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COMPARATIVE ASPECTS OF MONITORING ONCOLOGICAL DISEASES
IN DOGS IN THE CONDITIONS OF THE CITY OF KAMIANETS-
PODILSKY

Abstract

According to reports from leading domestic and foreign specialists, cancer in dogs occupies
a significant share of all non-communicable diseases, in which 4 million new cases of cancer are
detected annually. The most common in dogs are spontaneous mammary tumors, which are similar
in their biological, clinical, pathological and other features to human breast cancer. The paper
presents the results of monitoring the spread of certain forms of cancer in dogs over the past five
vears in the city of Kamianets-Podilskyi. The features of the organ localization of tumors, the age
dynamics of mammary gland neoplasms in bitches, and the clinical manifestation of neoplasms were
studied. The pattern of the frequency of tumor lesions in individual organs in dogs (organ
localization) was established. According to the results of the monitoring, the leading place belongs
to mammary tumors, the second and third places were shared by tumors of the skin and subcutaneous
tissue and genital organs. Mammary tumors in bitches account for about half of all neoplasias in
dogs, and their frequency increases with the age of the animals, the peak of which was in the age
range from 7 to 12 years. Malignant tumors were more common in the first half of life (up to 6-7
vears), while benign tumors prevailed in older individuals (after 8-10 years). Single mammary tumors
were diagnosed in 62.5% of bitches, multiple lesions of various sizes - in 37.5%. Uncastrated females
were mainly affected, which confirms the leading role of sex hormones in the development of
mammary tumors in bitches. The data obtained can be used for further study of the nature of
neoplasms in mammals, prediction of their genesis and prevention.

Key words: tumor, mammary gland, blastogenesis, dog, sex hormones, oncology, castration,
cancer.
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AHAJII3 €BPOEIEﬁCLKOi CUCTEMHU MOHITOPHUHTI'Y 3AJIMIIKOBHUX
KIVIBKOCTEMU AT'POXIMIKATIB Y IIVNIOJOOBOYEBIA ITPOAYKIIII

Anomauin

Iumencugirayis cinbcbko2o 20cnO0apcmea 4acmo npu3so0ums 00 3a2po3u NOs8U XIMIYHUX
Hebe3NneyHUx YUHHUKI@ ¥ N1000060Yesii npooykyii. Hatlbinew uacmoio npobiemoro € HAAGHICMb
3ANUWKOBUX KilbKocmel azpoximikamis. Bpaxoeyouu espoinmeepayiiini npoyecu Yxkpainu ma
eKCHOPMOPIEHMOBAHICMb GIMYUSHAHUX BUPOOHUKIB, Memoio 0aHoi pobomu 6y10 npogecmu avaiiz
cucmemu MOHIMOPUHEY 3AUWKIB A2POXIMIKaAmig y n10000604esiti npodykyii €sponeticbkozo Coio3y,
BUABUMU KAIOHO8I MeHOeHYil ma iCHYI0Yl npobiiemu.

s 0ocsenenns nocmaegnenoi memu nposoouIu ananiz oQiyiunux 3eimie €6poneicbko2o
azcenmcmea 3 bezneku xapyosux npooykmis (EFSA) 3a 2020-2023 poxu.

Ananiz pezynromamis 00CHiONHCeHb, WO MICMAMbCA 8 38IMAX, NOKA3YE BUCOKULL DiBEHb
8I0N0GIOHOCMI €8PONELUCHLKOI N1000080YEB0I NPOOYKYII 6CMAHOBIEHUM MAKCUMATILHO OONYCIMUMUM
pisusam 3abpyoniosauie. YV 2022 poyi sionosioanu eumozam 88,7% 00cnioxnceHux 3pa3ku npooyKyii.
Takooic cnio giomimumu, wo 51,4% Oocnioxcysanux 3paskie (6023 3pasku) ne micmunu KilbKicHO
BU3HAYYBAHUX PIBHIE 3anuwiKie azpoximikamis. ¥ 2023 poyi 3 eubipku 3paskie, NpoaHaiizo8aHux 6
pamkax npoepamu EU MACP, 96,3% eionosioanu 3akonooascmesy €C. Ilpu yvomy 58% ne micmunu
KITbKICHO BU3HAYYBAHUX 3aNUWKIE, 38,3% MiCmMUnu 3a1UtiKy 8 Mexcax 0OnyCmumux sHadens, 3,7%
nepesuwgyganu ix. Yacmuna eussneHux HegionogioHoCcmell cmocysanacs npooyKyii, eKCnopmosaHoi
3 Vkpainu. Oonax Kinokicme ckape HA eKCnopmosany 3 YKpainu npooogonvuy npooyKyilo He
BUPI3HAEMbCSA 8 OLIbULY CMOPOHY, 8 NOPIGHAHHI 3 THUUMU KPATHAMU-eKCnopmepamu, ma nposeise
NPAMONPONOPYIUHY 3ANIEHCHICMb 8i0 00CA2Y eKCHOPM).

€sponeticbka cucmema MOHIMOPUHRY OEMOHCMPYE BUCOKY e@eKxmueHicms KOHMPOIIO
besneynocmi  n10000804e80oi npodykyii. Knouwosumu paxkmopamu ycnixy € KoopouHayis
MOHIMOPpUH2Y, CMAaHOapmu3ayis Memodie aHanizy, PU3UK-OPiEHMOosanull nioxio ma egexmusHa
KOMYHIKayisn pe3yibmamis. Ykpaini neooxiono adanmysamu kpawi npaxmuxu €C 0nsa niosuwenns
be3neunocmi HAYiOHAILHOL NPOOYKYIL Ma eKCROPMHO20 NOMEHYIATY.

Knrwowuoei cnosa: 3anuwxu acpoximixamis, nioooogouesa npooykyisn, EFSA, monimopune,
MAKCUMATILHO OONYCMUMI Pi6Hi, OYiHKa pusuxy, Yxpaiuna.

Beryn. IlnmomooBoueBa TpOAYKINS € BaKIMBOK CKJIAJOBOI  30POBOTO
XapuyBaHHs, 3a0e3leuyloud OpraHi3M JIIOJIUHM BITaMiHAMM, MiHEpaJIbHUMHU
pPEYOBHHAMH, KJIITKOBUHOIO Ta pPI3HUMHU OIOJIOTIYHO AKTUBHUMHU CITOJIYKaMH.
BcecBiTHs opraHizaliisi OXOpOHH 370POB’ 1 peKOMEHAY€ crioskuBaHHs He MeHie 400 r
GpYKTIiB Ta OBOYIB MIOAHS JIsi MPOQITAKTUKH CEPIEBO-CYIUHHUX 3aXBOPIOBAHb,
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niabeTy ApYroro THUIy Ta OHKOJIOTIYHMX 3aXBOproBaHb [1]. OgHak KOHKYpeHIis Ha
PUHKY CUIBCHKOTOCIOAAPCHhKOI MPOAYKIN crpuse iHTeHCH]iKallli OBOUYIBHUIITBA Ta
CaJIIBHUIITBA IIJIIXOM IT1JIBUIIICHHS BPOKAWHOCTI Ta 3HUYKEHHS BTpAT B1JI IIKITHUKIB 1
XBOpOO, 1110 BUMArae mrpoKOro 3aCTOCYBaHHS arpOXiMiKaTiB, 3JIUIIKU SKUX MOXYTb
HAKOMMYYBATHUCS Y IPOAYKIIii Ta CTAHOBUTH PU3MK AJIS 3I0POB’SI CTIOKHBAYIB.

€Bpornericbknii Cor03 CTBOPHUB OJIHY 3 HAaWOUIBIII PO3BUHEHHUX y CBITI CUCTEM
KOHTPOJIIO 3aJMIIKIB arpoxiMmikariB, 1[0 0a3yeTbcs Ha HAYKOBO OOIPYHTOBAHHUX
MakcUManbHO jgomyctumux piBHsax (MJP), perymspHoMy MOHITOpUHTY Ta
KOMIUIEKCHIH OIIHII pU3HKY [T crioxkuBadiB. BinmosigHo 1o nporo Pernament (€C)
Ne 396/2005 Bcranosimtoe rapmonizoBani MJIP mist Beix kpaiH-wieHiB €C Ta BUMOry
Ha TPOBEJICHHS MOPIYHUX KOOPAMHOBAHUX MPOTpaM MOHITOPHUHTY [2].

BignoBimno VYkpaina, sk acomiiioBanuii uineH €C, B3sama Ha o cebe
BIIMOBIAIBHICTh TapMOHI3YBaTH HAIIOHAIBHE 3aKOHOJABCTBO JI0 €BPOMNEHCHKUX
cranaaprtiB. [IpoTe mporec aganTalii € CKJIaJHUM 1 TPUBAIUM, OCKUIBKH OTPEOY€ HE
JIUIIIEe 3MIHU HOPMAaTUBHOI 0a3u, ajie i MojepHizallii J1abopatopHoi iHOPaCTPYKTYpH,
HaBuYaHHA (HaxiBIIB Ta BIPOBAIKECHHS y BUPOOHUIITBO IMPHUHIIUIIB IHTETPOBAHOTO
3aXUCTY POCIIHH.

[Ipobnema 3a0pyAHEHHS ILI000BOYEBOI MPOAYKIII 3aJUIIKAMU arpoXiIMiKaTiB
HaOyBae 0COOJIMBOI aKTyaJIbHOCTI y 3B’SI3KY 3:

o BucokuM cnoxxuBaHHSIM CBDKHMX OBOYIB Ta (DPYKTIB HAceJIEHHSAM YKpaiHU
(monan 150 xr Ha Iylry HaceIeHHS MIOPIYHO).

o ExcnopTHOIO Opi€HTAalll€l0 Taly31 Ta HEOOX1IHICTIO BIAMOBIIATH MIKHAPOIHUM
BHMOTaM.

o IlepeBaxkaHHSIM Yy CTPYKTypl BHPOOHHIITBA APiOHOTOBAPHHUX TOCIOJAPCTB
(monan 70% oBouiB Ta (PYKTIB), A€ KOHTPOJIb 3aCTOCYBAHHS arpoXiMiKaTiB €
YCKIIQTHEHUM.

o JlocTynHicTio Ha puHKY YKpaiHu 3acTapiimx Ta 3a0oponenux B €C mpenaparis.

o HenocraTtHiM noTpuMaHHAM pPEKOMEHJAIl 10 3aCTOCYBaHHS arpoXiMiKariB
BUPOOHUKAMU.

MixHapogHUH JOCBIA JI€MOHCTPY€E, IO €()EKTUBHA CHUCTEMa KOHTPOIIIO
3QJIMIIKIB arpoxiMiKaTiB 0a3yeThCsl Ha MOEIHAHHI TPEBEHTUBHUX 3aXO/(1B (HaBYaHHS
BUPOOHMKIB, BIIPOBAXKEHHS ITporpam-nepeaymoB ta cuctemu HACCP, iHTerpoBanuii
3aXUCT POCIMH) Ta CHCTEMHOTO MOHITOPUHTY TPOIYKIi 3 HAaCTyMHUMHU
KOPUTYBAJIBHUMH JIIAMH [3].

AHaJI3 OCTaHHIX IOCJHIIXKeHb Ta myOqaikauniil. CBpONEHCHKE areHTCTBO 3
oesnekn xapyoux npoaykTiB (European Food Safety Authority, EFSA) mopiuno
nyOJIiKye AeTaabH1 3BITH PO Pe3yJIbTaTH MOHITOPUHTY 3aJIMIIKIB arpoXiMiKaTiB, 110
BKJIIOYAOTH JIaH1 HAI[IOHAJBLHUX IPOrpaM KOHTPOJIIO Ta CHEIiaIbHOI KOOPIMHOBAHOT
6araropiunoi nporpamu €C (EU-coordinated Multiannual Control Programme; EU
MACP). s mporpama niepeadadae aHai3z OJHUX 1 THX CaMHUX MPOIYKTIB KOXKHI TpU
POKHM, IO JO3BOJISIE BIJICTEXKYBAaTH TEHJIEHINI Ta OI[IHIOBAaTH €(EKTUBHICTH
PETYSTOPHUX 3aX0IiB [4].
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He nuBnsiunch Ha MO3UTUBHI TEHJICHIIIT B 3pOCTaHHI €KCIIOPTHUX MOTYKHOCTEH
VYkpainu, BHOPOBa/PKEHHS MpPOrpaM MPOJOBOJIbUOT  O€3MeKH  BITUU3HSIHUMU
orepaTopaMu pUHKY XapuyoBUX MPOAYKTIB BCe 1€ MOTpedye yacy Ta 3ycuis [5, 6, 7].

Meta. Buxonasum 3 BHIIECKAa3aHOTO MeTOI0 [aHOI PoOOTH € aHam3
€BPOMNEHCHKOT CHCTEMH MOHITOPUHTY 3aJHIIKOBUX KIJIBKOCTEH arpoxiMikaTiB Yy
TJI0ZI00BOYEBIM MPOIYKITiT, BUSBICHHS KIIIOUOBUX TEHICHIIIN Ta pooieM.

BukJjiaa ocHOBHOTO MaTepiaay AocailxkeHHsA. MarepiaioM sl aHami3y
ciyryBaiu odimiiiai 381t EFSA npo 3anumkoBi KUTBKOCTI arpoxiMiKaTiB y XapyOBHX
npoaykrax 3a 2020-2023 poxku [8, 9, 10].

JlaH1 OXOIUTIOIOTh PE3yJIbTaTH MOHITOpUHTY Y 27 KpaiHax-uneHax €C, Hopserii
ta [cmannii.

€Bporneiicbkka CHUCTeMa MOHITOPUHTY XIMIYHMX HEOE3MeYHUX YHHHHUKIB
(3aIMIIKOBUX KUIBKOCTEHM arpoximikariB) Yy XapyoBHX MPOAYKTaX BKIIOYAE JBA
OCHOBH1 KOMIOHEeHTH: €C-koopAMHOBaHY OaraTtopiuHy mporpamy koHtposto (EU
MACP) ta namioHanbHi mporpamu koHtpomo (MANCP). Koxkna 31 3ragaHux
KOMITIOHEHT Ma€ cBoi ocobnuBocTi. B Mexxax mporpamu EU MACP MOHITOpUHTOBI
JOOCIIKEHHS! BKJIIOYAIOTh KOHTPOJb 3aJMIIKOBUX KIJIBKOCTEH arpoxiMiKaTiB Y
XapyoBUX MPOAYKTaxX Ta MPOAOBOJBYIN CHUPOBHHI BciMa jaepxaBamu-uieHamu €C.
[Ipy 1bOMY KITBKICTH 3pa3KiB BCTAHOBIIOETHCS BIANOBIAHO A0 PO3MIPY HAaCEJICHHS
Jep’KaBU-4jeHa 3 METOI  3a0e3MeYUTH BIANOBIAHICTh MPOAYKIT HOPMAaTUBHHUM
MOKAa3HUKaM Ta 3/I1IMCHUTHU OLIHKY CIIOXHBYOI €KCIO3UIIii. [HIII0I0 OCOOIUBICTIO € TeE,
o0 OAHI M TI cami NPOAYKTH AHAMI3YIOTbCA KOXHI TPU POKU ISl BIJICTEKEHHS
tTeHaeH1id. Hanpuknan B Mexxax peanizarii many rnporpamoro EU MACP 3a 2020 pix
Oyno mependadyeHO MOHITOPUHTOBI JOCIHIIKEHHS MOPKBH, IBITHOI KamyCTH, KiBi
(3eneHe, YepBOHE, KOBTE), MHUOYI, amelbCUHIB, TPYII, KapTOIUI, CyXOi KBacoJ,
KOPUYHEBOTO PUCY, JKHUTA, SJIOBUYOI MEUIHKU Ta KUPY NTHUIlL. [[71s BCTaHOBIICHHS
TEHJIEHIIIi aHaJOTIYHI MPOAYKTH dociipKyBaiucs y 2023 poui. Y 2022 pori Oyso
3aIJIaHOBAaHO MOHITOPUHTOBI JOCHIDKCHHS SI0JyK, TOJYHHUIIN, TEPCUKIB, BHUHA
(uepBOHE Ta OiJie), cayiaTiB, KallyCTH, TOMATIB, IIIMUHATY, BIBCSHOTO 3€pHA, STIMIHHOTO
3€pHa, KOPOB’SYOr0 MOJIOKA Ta CBUHHOI CHUPOBUHHU. TakoX 10 0COOJMBOCTEH
peanizaiii nporpamu kKoHTpoito (EU MACP) mMoxxHa BIAHECTH BHUITAJIKOBUN BiJ0Ip
3pa3KiB 3 METOIO 3a0€3MeUeHHsI CTATUCTUYHO1 penpe3eHTaTuBHOCTI. Oco0IMBOCTAMU
HalllOHAIBHUX Mporpam MoHITOpuHToBoro KoHTposito (MANCP) € Te, mo aepxaBu-
YWICHH caMi BU3HAYAIOTh KUIBKICTh JOCTIIDKYBAaHHMX 3pa3KiB 1 BUIU XapUYOBHUX
MPOAYKTiB, (OKYCYIOUHCh Ha PU3BHK-OPIEHTOBaHOMY miaxodi. Takox 3ragana
mporpama Tniependavae IUIbOBHIA BiAOip 3pa3kiB, OMUPAIOYUCh HA  MOMEPEIHI
pe3yIbTaTH TOCIHIIKEHb.

AHani3 JOCTYMHHMX 3BITIB TIOKa3aB, IO IS 3IHCHEHHS MOHITOPHUHTOBUX
nocnimkens 'y €C 3amyyaroThesl akpeIuTOBaHI JabopaTopii, IO NpaIrolTh
BianosinHO 10 ISO/IEC 17025, a ocHOBHUME 3aTpeOyBaHUMHU METOIAMH JTOCIIIKEHb
e: mynprr3anumkoBuit Merog QUEChERS (Quick Easy Cheap Effective Rugged Safe),
ra3oBa Ta piluHHA XpoMarorpadis 3 TaHAEMHOIO Mac-CIieKTpoMeTpiero. JlocTaTHbOIO
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MEXKEI0 UyTIMBOCTI (M1 OUTBIIOCTI 3a0pyAHIOBAYiB) € CIIPOMOKHICTh 3a0€3MeYUTH
KinbKicHe Bu3HadeHHs Oubie 0,01 Mr/Kr 1ociimpKyBaHO1 CIIOTYKH.

Sk BUAHO 3 AaHUX PHUCYHKY | KUIBKICTH 3pa3KiB, BiIOpaHUX 3 METOIO
MIPOBEICHHS] MOHITOPHUHTOBUX JIOCIIKEHb, IIIOPOKY 3pocTae. €Bporneiichka cucreMa
MOHITOPHHTY  XapaKTepU3YEThCS MACIITAOHICTIO Ta CHCTEMAaTHYHICTIO, IO
JEMOHCTPYE TOCHJICHHS KOHTPOJIO Ta 30UIBLICHHS pPECypciB, CIPSMOBAHHX Ha
3a0e3neyeHHs 0e3MeyHOCTI XapyoBux npoaykriB. Tak, y 2022 pomi 10,6% mpob Bin
3arajbHOl KUTBKOCTI Oyno BifiOpaHo B Mexax peamisaiii nporpamu EU MACP, a
89,4% — namionanpHUX TporpaM. Y 2023 porii npoananizoBaHo 13246 BHUMaIKOBUX
3pa3kiB, BimiOpanux nepkaBamu-uieHamu €C, Hopseriero Ta Icnmanmiero 3 12
HANOITBII CIOKMBAHUX Xap4yoBUX MPOAYKTiB B €C B pamkax €C-KoopanHOBaHOI
IpOrpaMu KOHTPOJIIO.

132793

119547
110829
96302 99102
83723 88141 83000 B Pazom
76064 |
m EU MACP2
| HaIlOHAJIHHI
porpaMu
077
579 . ; B

2019 2020 2021* 2022 2023

Puc. 1. Ctpykrypa BigiOpanux nmpod B Me:kax peaJizanii €Bponeicbkoi cucreMu
MOHITOPHHIY 3aJIMIIKOBHUX KiJILKOCTEl arpoxXiMiKaTiB y Xap40BHX NMPOXYKTaxX
Ta MPOAOBOJIbYIN cupoBuHI 3a 2022 i 2023 poku
* —0ani 2021 poky yacmko8o oyiHOUHI, OCKIIbKU ) 36iMi He HABEOeHO 3a2aNbHOl
kinokocmi [8, 9, 10]. (pucynox aemopa)

AHaJti3 pe3ynbTaTiB JOCHIIKEHb, 10 MICTAThCS B 3BiTax [8, 9, 10], mokasye
BUCOKHMWA  pIBEHb  BIAMOBIJHOCTI  €BPOINEUCHKOI  IJIOJOOBOYEBOI  MPOIYKIIIT
BCTAHOBJIEHUM MAKCUMAJIbHO JOMYCTUMHUM PIBHAM 3a0pyaHtoBauiB (Tadmn. 1). ¥V 2022
pori BignmoBiganu BuMoram 88,7% HOCHIKEHUX 3pa3ku MPOAYKIli. Takox ciif
BinmituTH, 10 51,4% mocmimKyBanux 3pas3kiB (6023 3pa3ku) HE MICTUIM KITBKICHO
BU3HAYYBAHMUX PIBHIB 3QJIMINKIB arpOXiMiKaTiB.

¥V 2023 pori 3 BUOIpKH 3pa3KiB, mpoaHaiizoBanux B pamkax EU MACP, 96,3%
BinmoBinanu 3akoHojaBctBy €C. Ilpu 1upomy 58% HeE MICTUIM KUTBKICHO
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BU3HAYYBAHMX 3JIUIIKIB, 38,3% MICTHIIM 3JIUIIKN B MEKax JOIMYCTUMUX 3HAYECHbD, a
3,7% mnepeBulyBalu iX.

Amnaii3, HaBeneHuX y 3BiTax EFSA nanux, mokaszaB HU3KY TeHACHIIINA. 30Kpema,
BpPaxoBYIOUH TPUPIUHUN IUKI AOCHikeHb B Mexax mnporpamu EU MACP Ta
MOPIBHIOIOYM PEe3yJbTaTH MOHITOPUHTY OJHMX 1 THX CaMUX BHUIIB XapyOBHX
MPOAYKTiB, BCTAHOBJCHO IO KIIbKICTh BUSBICHUX HEBIAMOBIAHOCTEH 3HU3MIACS B
A01yKax, MepCUKaxX, MOJYHMIl, BUHI Ta CBUHHIA CHpPOBUHI Ta ICHY€ TEHJIEHIIIS
MOKpaieHHs: s mmnuHaty (B mopiBHAHHI 3 2019 poxom). YV 2022 pomi He
3apeECTPOBAHO 3pa3KW KOPOB’SUOTO MOJOKa 3 3aJUIIKOBUMU  KITBKOCTSIMU
arpoxiMiKaTiB MOHAJI MaKCUMAaJIbHO JOMYCTUMHUN PiBEHb, 10 OyJI0 HEOTHOPA30BO
BiamiueHo y 2019 ta 2016 poxkax. [Ipu mpomy 3aroctpuiacs mpoOiemMa HasBHOCTI
XIMIYHUX HEOE3NMEeUYHUX YUHHUKIB arpOTEXHIYHOTO MOXO/KEHHS B KaIyCTi, TOMaTax,
cajaTi, SYMEHI Ta BIBCI.

Tabm. 1

Pe3yabTaTH MOHITOPMHIOBHX JOCTIIKEHb 3aJIHIIKOBUX KiIbKOCTEl
arpoxiMiKaTiB y Xap40BHX NMPOAYKTaxX B Mexkax peadizanii nporpamu EU MACP

Pix KinbkicTh be3 B Hepesuiienns | HepinmoBigni
3pa3kiB EU 3aJIMIIKIB | MeKax MAP
MACP MJP

2019 12579 H/J H/J 2,0% 1%

2020 12077 68,5% 29,7% 1,7% (209) 0,9% (113)
(8278) (3590)

2021 13845 58,1% H/J H/ 2%
(8043)

2022 11727 51,4% 37,3% 1,6% 1,6%
(6023)

2023 13246 58% 38,3% 3,7% 2%

Jlani mabauyi — asmopcovKi

Buxonsum 3 oTpUMaHUX pe3ysbTaTiB AOCHIIKEHb €BpOINENChKe areHTCTBO 3
0e3MeKr Xap4oBUX MPOJYKTIB poOUTH BHCHOBOK MPO Te, 10 3 12 AOCHiIHKyBaHUX
BUIIB TIpoaykiii y 2022 pormi A0 HAWOUTbII OE3MEYHUX KaTeropiil BiTHOCSTHCS:
MOJIOKO KOPOB’siu€, CBUHHA CUPOBUHA. TakoX 710 O€3MEeUHUX KaTeropii BiTHOCSTh, HE
JIUBJISIYMCH Ha HETATUBHY JAMHAMIKY, BIBCSHE Ta SUMIHHE 3€pHO, BPAXOBYIOUM HU3bKI
piBHI 3a0pyaHeHHs. HatomicTh 10 HailOUIb1I POOJIEMHUX, 3 TOUKHU 30pY 3arpo3U Bij
HassBHUX PIBHIB arpoXiMiKaTiB, BIAHOCATHCS] HACTYIHI KaTEropii XapuoBUX MPOAYKTIB:
cajaTtH, KamycTa, TOMaTH (3pOCTaHHS MEPEBUIIEHb y TMOPIBHAHHI 3 MONEpPEIHIMU
pOKaMM), MOJYHUIlS (TpaaAMIIiHO BHUCOKI PIBHI JETEKIIii, X04Ya iCHy€ TEHACHIIS 0
MOKpalIeHHs1), s0Jiyka (MOKpalleHHs TMOPIBHAHO 3 MHUHYJIUMH pPOKaMmH, aje
3aJIMIIAIOTHCS Y 30H1 OCOOJIMBO1 yBaru).

YacTtrHa 3apeecTpoBaHUX BHUIAIKIB HASBHOCTI HEBIAMOBIAHUX PIBHIB
arpoxiMikartiB y IUIOO0BOYEBIA MPOAYKLII CTOCyBanacs YKpaiHChKHX €KCIIOPTEpIB.
Hampuknag 30 sxoBTHs 2023 poKy TOJBCHKOIO CITYX00I0 JEp>KaBHOTO KOHTPOJIIO
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3apeecTpoBaHa ckapra (rosimomiieHHs 2023.7384; https://webgate.ec.europa.eu/rastf-
window/screen/notification/641451) mono HasBHOCTI aHTaxiHOHY (0,4540,23 Mr/kr
IpU MaKCUMaJIbHO JOMYCTUMOMY PIBHI JUIs JaHOTO BUy Tpoaykilii o 0,01 mr/kr) ta
dommery (0,95+0,47 mr/kr 3a Hopmu a0 0,03 MI/Kr) B €KCOPTOBAaHUX 3 YKpaiHU
CYIICHUX ClIUBaX. B pe3ynbTaTi MOTEHIIWHUN PU3UK JIJISl CIIO’KWBAYiB BU3HAUEHO SIK
«MOTEHIIIMHO CEPUO3HMIY, a TAPTis MPOAYKIIii OyJia TOBEpPHEHA EKCIIOPTEPY.

AHTaxiHOH BHKJIMKA€ 3HAYHI TOOOIOBAaHHS y 3B’SI3KY 3 HOTO MOKJIMBOIO
kanneporerdictio [11, 12, 13]. ®onmeT 3a HaIEKHOTO 3aCTOCYBaHHS HE CTAHOBUTH
3arpo3u, OCKUIbKA Ma€ MIBUAKUN Tepios O10po3Kiany MAil040i pPedYoBHMHU Ta i
noxigHUX. BinnoBimHo 10 AaHuX €BpPOMEHCHKOrO areHTcTBa 3 OE3MEKH XapyoBHUX
npoaykTiB Ta MinHictepcTBa oxopoHH 370poB’st Kanagu [14], Oe3neka xap4yoBHX
MPOJYKTIB, IO MICTATh (OJIMET, BBAXKAETbCS MNPUUHITHOIO TPU BUKOPUCTAHHI
BUIMIOBITHO /0 YMHHMX PEKOMEHMAIlll, a OIlIHKAa PHU3MKIB IMOKa3aja, IO IMOTOYHE
BUKOPHCTAHHS HABPSIJl YU CTAHOBUTH PU3HK JUIsI CTIOXKUBayiB. OJHAK XPOHIYHI BEJIUKI
703U MOXYTh MOPYUIYBaTH PEXKUM CHY Ta BUKJIMKATH HE3AY>KaHHS, JPATIBIUBICTD,
[IUTYHKOBO-KHIIIKOBI CHUMIITOMH, TaKi SIK aHOPEKCis, HYyAO0Ta, 3IyTTS KUBOTA,
METeOopH3M 1 HempueMHU cMak. [lopir cy1oM Moske OyTH 3HIKEHHI y eNMUIENITHKIB, a
TaKOXK TOBIIOMJUIOCS TIPO TPOTPECYBAaHHS HEBPOJOTIYHUX YpakeHb TIPH
nepHiio3Hid anemii [15]. Buxonasiuu 3 1iporo Ha teputopii €Bponeiicbkoro Coro3y
ICHYIOTh OOMEXXEHHS Y 3aJIMILIKOBUX KUIBKOCTSX 3raIaHOr0 arpoxiMiKaTy B Xap4OBHX
MPOTyKTaX.

[Hmwmit Bumazmok 3apeectpoBaHo 25 kOBTHS 2023 poky (IOBIIOMIJIECHHS
2023.7255;  https://webgate.ec.europa.eu/rastf-window/screen/notification/640399)
IIOJI0 HAsSBHOCTI B CYIICHHX CIIMBaX HEIOMYyCTUMHUX 3aJHMIIKOBUX KUIBKOCTEH
nectuiuaie — Oipentpuny (0,044+0,022 wmr/kr nmpu HopMmi no 0,01 mr/kr) Tta
HoBostypony (0,042+0,021 mr/kr mpu Hopmi g0 0,01 mr/kr). logo Oe3mednoro
BUKOpHUCTaHHA O01(eHTPHUHY ICHYIOTh pi3Hi orisiau: €C oOMexye HOT0 BUKOPUCTAHHS
Yyepe3 MpOTaIMHM B ICHYIOYMX 3HAHHSX Ta MOTEHIINHI pusuku, Toml sik CIHIA
JI03BOJISIIOTH MOTO OLIBII MIUPOKE 3aCTOCYBAHHSI, BCTAHOBIIOIOYHM MEXK1 O€3IMeKH, aje
Bi/I3HAYAIOUYM 3aHETIOKOEHHS I0A0 KoMax-zamuitoBadiB. Xoua EFSA y 2020 por
BU3HANO [16], 10 MOTOYHE BUKOPUCTAHHS HABPSJ YW CTAHOBUTH PU3MK, MI3HIIII
OrJISiAM TMOCTABWIIM i CYMHIB SIKICTh JaHUX, PEKOMEHIYIOUM CyBOpIllll MEXI Ta
BIIKJIMKaOun Jesiki cxBajeHHs €C udepe3 moOOIOBaHHS 100 KAaHIIEPOI€HHOCTI Ta
BIJICYTHICTb JI0KAa31B, sIK1 O BUKJIIOYAJIM TeHOTOKCUYHICTb. 3arajioM, Oe3neka XxapuoBux
MPOJYKTIB 3aJICKUTh BiA AoTpuMaHHs MJIP, siki pi3HAThCS 3a]€XHO BiJ PETiOHY, 3
oubm cyBopuM koHTposieMm y €C micist 2019 poky.

[IpobGnema 3aMMIIKOBUX KUIBKOCTEH HOBOJYPOHY TIOJISITA€ B TOMY, IO Ha
CHOT'OJIHIIIHIN JICHb HEMA€E JOCTATHBO JAaHUX IOJI0 HOTO OE3MEYHOCTI I 340pOB’ s
cnoxkuBauiB. [IpoBenennii €BpONEHCHKUM areHTCTBOM 3 O€3MEKH Xap4yOBHX
MPOIYKTiB 301p JaHUX MOKa3ye [17], 1Mo xapuoBi pU3UKH, OB’ S3aH1 3 HOBOJIYPOHOM €
3arajoM TPUWHITHUMH JJII HACEJICHHS, KIACH(IKYIOUd HOTO SIK «MaJOWMOBIpHUN
KaHIleporew». BojHouac 3a3Ha4yarOTbCs 3HAYHI MPOTAIMHUM B JaHUX Ta
HEBU3HAYEHOCTi, 0COOIMBO MO0 MOTEHIIMHOTO BIUIMBY Ha €HIOKPUHHY CHUCTEMY.
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BigTak BCTaHOBJIEHO CyBOpI MaKCHMAQJIBHO JOMYCTUMI PIBHI JJIsi 0aratbox Tpym
xapuoBuX npoAykTiB y €C. B ToMy unchi Ajig 110/100BOYEBOI MTPOTYKIII].

25 cepnus 2023 poky 3apeecTpoBaHa CKapra Ha HasBHICTh HEIOMYCTHMHUX
KUTBKOCTEH TpomapriTy B €KCIOPTOBaHI 3 VYKpaiHW 3aMOpOXeHi ManuHi
(TTOB1IOMJICHHS 2023.5773; https://webgate.ec.europa.eu/rasft-
window/screen/notification/630010). BcranoBieHO HasBHICTH 3raIaHOTO IMpenapaTy
Ha piHI 0,076+0,038 wmr/kr 3a momyctumoi mexi Ao 0,01 mr/kr. Ilpomaprit — e
KOHTaKTHHM 3aci0 uisi GOpOoTHOM 3 KIIIIMIAMH, SKHH MOXE CTAaHOBHTH CEPHO3HY
HeOe3MneKy NI 3A0POB S IO Ta HaBKOJIMIIHBOTO CEpeOBUIIA. Y JIOAMHHU MOXKE
BUKJIMKATH TOCTPY (MOApa3HEHHs oyed Ta IIKIpH, pecHipaTOpHI MPOOJIEMH MpH
BJIMXaHHI, TOJIOBHUM Ol7bp Ta 3alaMOPOYCHHs, HYJOTYy Ta OJIOBOTY TIpH
MIPOKOBTYBaHH1) 1 XPOHIYHY TOKCHUYHICTH (MIJO3PIOETHCA Y KAHIIEPOTEHHOCTI, MOXKE
BUKJIMKATH MPOOJIEMU 3 MEUIHKOIO, MOTCHIITHUH BITUB HAa PENPOYKTUBHY CUCTEMY,
MOKJIMBI HEBpOJIOTIUHI edekTr mnpu TpuBasomy BIUmBi) [18]. Takox mpoOiemy
HAsIBHOCTI MPOMAPTITy PEECTPYBAIM B CBDKUX s0JIyKax 3 YKpaiHu (TOBIAOMIICHHS
2024.1224; https://webgate.ec.europa.eu/rasff-window/screen/notification/664833).
JlaGopaTopHUMHM JOCIIIKEHHSIMU 3apEECTPOBAHO MTOKAa3HUK Ha piBHI 0,35+0,18 mr/kr,
110 CBIIYMTH PO MEPEBULIEHHS MAaKCUMAJIbHO JOIMYCTUMOI'O 3HaUY€HHs y 35 pasiB.

[H11a mpo6ema 3aIMIIKOBUX KIJIBKOCTEN arpoXiMiKaTiB y 3aMOPOKEHIN MaTH1
CTOCYBaJIacs HAJIMIIKOBOTO BMICTy chipoaukiodeny (ckapra 2023.3746 Big 21
JUCTONAa 2023 POKY; https://webgate.ec.europa.eu/rasff-
window/screen/notification/614871). JlabopatopHUMH TOCTIHKEHHSIMH BCTAaHOBJICHO
HAsSBHICTH 3TaJIaHOTO aKapauaHoro 3aco0y Ha piBHi 0,044+0,022 mr/kr. B pe3ynbrari
PIBEHb PU3HKY BU3HAYEHO SIK «IOTEHIIIMHO Cepho3HUI» Ta HAKJIAJIEHO 3a00pOHY Ha
peamizamito  gocaimpkyBaHoi  mapTii mpoxykmii.  CmipogukiodheH - — I
BUCOKOC(DEKTUBHMI akapuiuj (3acid0 MPOTH KIIINIIB), [0 HAJNEKUTh N0 KJacy
KETOCHOJTIB (TETPOHOBI KUCJIOTH) 1 BUKOPUCTOBYETHCS B CLIILCHKOMY TOCIIOAAPCTBI JIS
3aXMCTy IUIOJOBHX, OBOYEBHUX Ta IHIIUX KYJbTYP B POCIWHOIAHUX KIIIIIIB
(mMaByTUHHUX, TUTOI0BUX ), & TAKOXK JIEIKUX CUCHUX KOMaX, TAKUX K MOTIEJIHIIL, TPUTICH
Ta JIMCTOOIILIKY, TPALIOI0YUHN IIUIIXOM OJIOKYBaHHs CUHTE3Y dimiaiB. 3a nanumu EFSA
[19] cnipoaukioden 3a3BU4ail BUSIBISIE HU3bKUM TOCTPUI PU3HK JJIsl CIIOKMBAYIB 3a
YMOBM TMPAaBWIBHOIO BUKOPUCTaHHSA, ajl€ BIH KIACU(]DIKYETbCS SIK MOTEHIIHHUN
kaHiepored (kareropia 1B). Binrak ioro Bukopuctanas 3aboponene B €C. Ilpu
nbomy ECHA BucioBwia aesiki 3aHEMOKOEHHS IIOJ0 TOKCHYHOCTI JIJIE OpPraHiB y
BUILMX [03aX, IO MpHU3BEIO A0 Horo kiacudikamii $SK «MOXKe CHOPUUYUHUTU
MTOTIKOI>)KEHHS OPTaHiBy.

Crin 3a3HaYUTH, O KUIBKICTh CKapT Ha €KCIIOPTOBAHY 3 Y KpaiHU IPOIOBOJIbYY
MIPOIYKIIII0 HE BUPI3HAETHCA B OUIBITY CTOPOHY, B MOPIBHSHHI 3 IHIIUMU KpaiHAMH-
EKCIIOPTEPaMH, Ta TIPOSBIISIE MIPSMOIIPOIIOPIIIIHY 3aJICKHICTD BiJl 00CITY €KCIIOPTY.

Oco6muBoi yBarm EFSA 3acioyroBye mnpoGiema MHOXHHHUX 3aTUIIKIB
MPUCYTHICTh BOX 1 OUIbBINE MECTULIU/IIB B OJTHOMY 3pa3Ky). HaltuacTime MHOKWHHI
3QIIMIIKA PEECTPYIOTH Y CYIICHUX Xap4YOBUX MPOAYKTaX (POA3WHKH, HACIHHS KMHUHY,
Marnpuvka), COJICHMX OBoYax Ta BUHI. [{e Bka3zye Ha HAKONMUYEHHS MTECTUITUIIB Y MPOoIIeci
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nepepoOku (KOHIIGHTPpYBaHHS TIpM BHCYIIyBaHH1), I1HTEHCHBHE 3aCTOCYBaHHS
MECTULM/IB ISl IEBHUX KYJbTYpP (BUHOTPAI, CIICIIIT).

KpuTHyHO BaXJIMBUM €JIEMEHTOM CHCTEMH € OI[IHKa TOTrO, YU CTaHOBIIATh
BUSBIICHI 3alMIIKH PHU3MK JJs 370poB’s crokuBaudiB. EFSA mpoBena OIiHKY
TIETUYHOTO PHU3UKY SIK YaCTUHY aHami3y pe3yibpTaTiB. L[boro poky 3BiT po3mimuproe
IMOBIPHICHY METOJIOJIOTiI0 OIIHKM, BBEJCHY MHUHYJOTO POKY, Ha BCl NECTUIUIM,
npoananizoBati B pamkax EU-koopaumHoBanoi mporpamu [10]. Llg ominka mokasye
WMOBIPHICTh TOTO, IO CHOXHWBadl OymyTh TiIaBaTUCS BIUIUBY 3aJIUINKIB
arpoxiMikaTiB MOHAJ IEBHUN NOPIT 0E3MEeYHOCTI.

Ha ocnogi cBoei orinku EFSA npuxoauTh 10 BUCHOBKY [ 10], 110 iCHY€ HU3BKHIA
PHU3HK JIJIs1 3I0POB’ S CIIOYKHMBAYiB B1Jl OIIHEHOT €KCITO3UIIIT JI0 3aJIUIIKIB MMECTUIUIIB Y
TECTOBAHUX XapUYOBHX MPOTYKTaX.

[Mopiuni 3BiTM EFSA MicTaTh pexomeHaamii Ajisi MOKPAIICHHS CHCTEMH
KoHTposito. Hampukian pexomeHayeTbes —JnepkaBaM-wieHam €C  10AaTKOBO
JOCIIKYBATH Ta MOHITOPUTH KOMOIHAIIT MECTUIMAIB 1 KYJIbTYp, IO MPU3BOASTH 10
HEBI/IMOBIIHOCTEH, Ta MPOIOBKYBATH MOHITOPUHT 3aJUIIIKIB MECTUIIUIIB.

[{i pexkoMmeHaallli BKJIIOYAIOTh MOCUJICHHS] KOHTPOJIIO MPOOJIEMHUX KOMOIHAIIIMA
MEeCTULUIA-KYIbTYpa BIANOBIAHO O PU3MKOPIEHTOBAHOTO KOHTPOJIO, MOKpPAILECHHS
METO/IIB aHAII3y JJII BaXXKUX JO BU3HAUYCHHS PEUOBUH, TaPMOHI3AIII0 MIAXO/IB Mk
Jep’KaBaMU-dJIeHAMHU Ta PO3IMIMPEHHS TaHUX MPO CIIOKUBAHHS JJISI TOUHIMIOT OI[IHKH
PHUBHKY.

VYkpaina mnepeOyBae y TMpoleci TrapMOHI3alli CBOr0 3aKOHOJIABCTBA 3
€BPOIEUCHKMM BIAMOBIAHO 1O YroAud Mpo acoiiarito. JleprnpoacnoxuBeayskoa
YkpaiHu NpPOBOAUTH MOHITOPUHT 3aJMIIKIB arpoxXiMmikariB, MNpoTe oOcsIru Ta
CUCTEMATUYHICTh KOHTPOJIO 3HAYHO TMOCTYIMAIOTHCS €BPONEHCHKUM. [0 OCHOBHUX
mpoOjeM MOXKHA BIAHECTH oOOMexeHl (IHAHCOBI Ta JIIOJCHKI PECypcH JUis
MacITabOHOr0O MOHITOPUHTY, HEIOCTATHIO JIAOOpaTOpHY 1HPPACTPYKTYPY (KUIBKICTH
aKpeUTOBAaHMX y MDKHApOJHUX areHmisx Jiaboparopiil) Ta  BIACYTHICTb
KOOPJIMHOBAHO1 0araTopiyHOi MporpamMu MOHITOPUHTY. TakoX 70 CYTTEBUX MEPEITKO/
MOXHa BIJHECTH PO3ODLKHICT HALIOHAIBHUX HOPMATUBHHUX [OKAa3HUKIB 3
€BPOICUCHKMMHU Ta TIEPEBKAHHS JIPIOHOTOBAPHUX TOCIOMAPCTB, 1€ BIPOBAKCHHS
HAJIEKHOTO KOHTPOJIIO € YCKIIAHCHUM.

J1o KITIOUOBUX €JEMEHTIB YCIIXY €BPONEUCHKOT CUCTEMU MOHITOPUHTY MOKHA
BIIHECTH HACTYIIHE:

1. KoopauHaiiisi Ta rapMOHi3allis:

o €mauni MJIP m1s BCix KpaiH-4JICHIB.

o CrangapTru3oBaHa METOJIOJIOTISI MOHITOPHUHTY.

o KoopaunoBana 6araTopiyHa mporpaMa 3 poTaIi€ro MpoIyKTiB.

2. HayxoBo-00TpyHTOBaHH MiIXi/1:

o Bcranopnenns MJIP Ha OCHOBI TOKCHKOJOTIYHHMX JaHMX Ta PEaTICTHIHUX
MIXO0IIB BIJIITOBITHO bi o) MI>XKHApOTHOTO CTaHJaPTy HaJIEJKHOT
CLITBCHKOTOCTIOAPCHKOT MPAKTHKHU.

o KowmmuiekcHa o1iHka pu3uKy (XpoHIYHA Ta rOCTpa).
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o Perynsapuuit nepernsg M/IP 3 ypaxyBaHHSIM HOBUX JTaHUX.
o PemnpezenTaTuBHa BUOIpKa IJI1 CTATUCTUYHOI TOCTOBIPHOCTI.
o TpupiuHi HUKIW IS BIICTSKCHHS TPEH/IIB.
3. SxicTh 1abOpaTOPHUX AOCHTIIKEHB:
o Axpenuraiisi 3HAYHOI KiJTBKOCTI J1TaOOpaToOpiil BIAMOBITHO 10 CTaHAAPTY
ISO/IEC 17025.
« Ilporpamu KOHTPOIIO SIKOCTI Ta MOPIBHSJIBHUX BUIIPOOYBaHb.
4. IIpo3opicTh Ta KOMYHIKAIis:
o IlyOniuni piyHi 3BITH 3 ACTATbHUMU TaHUMHU.
o IHTEpakTHBHI OHJIAMH-0a31 JaHUX.
o JlocTymHa KOMyHIKaIlis 1I10/10 PE3yIbTaTIB OLIIHKUA PU3HUKY.
5. Pu3uk-opi€eHTOBaHUIM MiJIX11;
« HamionaneHi nporpamu ¢GoKyCyrOTECS Ha IPOIYKTaX BUCOKOTO PUBHKY.
o binbi iHTeHCUBHUN KOHTPOJIb IMITIOPTOBAHOT TIPOTYKITII.
o llIBuake pearyBaHHs Ha BUSIBJICHI TPOOJIEMHU.

BucHOBKH Ta nepCcneKTUBY NOJAJBIINX JI0CIiIKeHb. CBpoIeiichka cucteMa
MOHITOPUHTY 3aJIMIIKIB arpoXiMIKaTiB AEMOHCTPYE BUCOKY €(eKTUBHICTH: y 2023
poiti 96,3% 3pa3kiB KOOPAMHOBAHOT IMTPOTrpaMu BIAMOBIalK 3akoHOAaBCTBY €C, 58%
HE MICTWJIM KUIBKICHO BHU3HauyBaHUX 3ajulKkiB. Y 2022 poui 88,7% 3pa3kiB
BIJINOBIJIAJIM MaKCUMAJIbHO JOMYCTUMHUM PIBHSM 3a0pyJIHIOBAYiB, IO CBIAYUTH PO
HaJIIMHUN 3axuCT crnoxuBayiB. KirouoBuMu (akTopamu YCHiXy €BpONEHCHKOI
cuUcCTeMU € KoopauHailis MmoHitopunry uepe3 EU MACP, rapmoHi3oBaH1 BUMOTH JIJIs
BCciX KkpaiH-wieHiB €C, mmMpoka Mepexa akKpeauTOBaHUX JaboparTopii 3
CTaHJAAPTU30BAaHUMHU METOJIaMH, MacIITaOHICTh KOHTpoito (monax 110,000 3paskiB
IIOPIYHO) Ta KOMITJIEKCHA OIIIHKA PU3HKY 32 METOJI0JI0Ti€I0 €BPONEHCHKOT0 areHTCTBA
3 0€3MeKN XapyOBUX MPOTYKTIB.

Jis YkpaiHu KPUTHUYHO BaXKJIMBUM € rapMOHI3allld HOPMaTUBHUX 3HA4Y€Hb
JIOTYCTUMUX KUTHKOCTEH arpoXiMiKaTiB y MPOIOBOIBYIN MPOAYKIIIT 3 €BPOIIEUCHKUMU
CTaHAapTaMH, 3alpOBaKEHHS KOOPJIMHOBAHO1 OaraTropiuHoi MporpaMu MOHITOPUHTY
Ta aKkpeauTalisa JadopaTopiid 3a Mi>KHAPOJAHUMU CTaHAAPTAMHU.

[Tomanpii JOCHIKEHHS! AOLUIBHO 30CEPEIUTH Ha MPSIMOMY MOPIBHSUIBHOMY
aHaji3l pe3yibTaTIB YKPAiHCBKOTO Ta €BPONEUCHLKOTO MOHITOPHUHTY, OIlIHII
€KOHOMIYHO1 €(peKTUBHOCTI PI3HUX MOJIETIEH KOHTPOJIIO Ta po3po0iii cierudiyHuX AJis
VYkpainu pekoMeHaalii 3 ypaxyBaHHIM MICIIEBUX arpOKJIIMaTUYHUX YMOB.
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ANALYSIS OF THE EUROPEAN SYSTEM FOR MONITORING
AGROCHEMICAL RESIDUES IN FRUIT AND VEGETABLE PRODUCTS

Abstract

The intensification of agriculture often poses the risk of chemical hazards appearing in fruit
and vegetable products. The most frequent issue is the presence of agrochemical residues.
Considering Ukraine's European integration processes and the export orientation of domestic
producers, the aim of this study was to analyze the European Union’s system for monitoring
agrochemical residues in fruit and vegetable products, identifying key trends and existing challenges.

To achieve this goal, official reports from the European Food Safety Authority (EFSA) for the
period 2020-2023 were analyzed.
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The analysis of the research results contained in the reports shows a high level of compliance
of European fruit and vegetable products with the established Maximum Residue Levels (MRLs). In
2022, 88.7% of the analyzed product samples complied with the established requirements. It should
also be noted that 51.4% of the studied samples (6,023 samples) did not contain quantifiable levels
of agrochemical residues. In 2023, among the sample pool analyzed under the EU MACP (Multi-
Annual Control Programme), 96.3% complied with EU legislation. Specifically, 58% contained no
quantifiable residues, 38.3% contained residues within permissible limits, and 3.7% exceeded them.
Some of the identified non-compliances concerned products imported from Ukraine. However, the
number of non-compliances regarding food products exported from Ukraine was not significantly
higher compared to other exporting countries and shows a direct proportional relationship to the
volume of exports.

The European monitoring system demonstrates high efficiency in controlling the safety of fruit
and vegetable products. Key success factors include the coordination of monitoring, standardization
of analytical methods, a risk-based approach, and effective communication of results. Ukraine needs
to adopt EU best practices to enhance the safety of domestic products and increase export potential.

Keywords: agrochemical residues, fruit and vegetable products, EFSA, monitoring, maximum
residue levels (MRLs), risk assessment, Ukraine.
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ANALYSIS OF SAFETY INDICATORS AND BIOLOGICAL

VALUE OF BEE POLLEN

Abstract

The article presents a synthesis of current scientific data on the safety, chemical composition,
and biological value of bee pollen as a promising raw material for the development of functional food
products, biologically active supplements, and pharmaceutical preparations. The results of numerous
studies confirm that bee pollen is a concentrated source of proteins, amino acids, carbohydrates,
lipids, minerals, vitamins, phenolic compounds, and flavonoids, which determine its antioxidant, anti-
inflammatory, and antimicrobial properties. It has been established that the botanical and
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geographical origin, season of collection, and technological conditions of drying and storage
significantly affect the biochemical profile of the product, while contamination with heavy metals,
pesticides, mycotoxins, and microorganisms reduces its nutritional suitability and safety.

Scientific approaches to determining the botanical authenticity of bee pollen using
melissopalynological, spectroscopic, chromatographic, and microbiological analyses have been
summarized. Special attention is given to innovative methods for improving the bioavailability of
nutrients, particularly fermentation, ultrasonic destruction of cell walls, and optimization of drying
regimes, which make it possible to preserve biologically active components without losing the natural
properties of the product. Toxicological and microbiological risks associated with storage conditions
and environmental factors in collection regions are considered, confirming the need for systematic
quality control in accordance with international HACCP requirements and the principles of the “One
Health” concept.

The obtained results prove that bee pollen is a unique natural product capable of exerting a
complex effect on the human body — from antioxidant protection to maintaining immune homeostasis.
It can be effectively used in the production of dietary supplements, therapeutic and prophylactic
preparations, and specialized food products. The prospects for further research involve creating a
national database on the chemical profile and bioactivity of samples of various botanical origins,
harmonizing quality control standards, and scientifically substantiating biotransformation
technologies to enhance nutrient bioavailability. Comprehensive studies of bee pollen will contribute
to increasing the competitiveness of Ukrainian beekeeping products in the international market and
expanding their application in the fields of healthy nutrition, medicine, and biotechnology.

Keywords: bee pollen, safety, quality, biological value, standardization, honeybee, functional
food products.

Introduction. Modern trends in food science and technology have led to a
growing interest in natural products that combine high nutritional value with
therapeutic and preventive properties. One such product is bee pollen, which belongs
to the unique gifts of beekeeping and has a complex effect on the human body. Formed
as a result of honeybees (Apis mellifera L.) collecting floral pollen, moistening it with
salivary secretions, and shaping it into granules, bee pollen acquires special
physicochemical properties. As a result, it not only preserves the naturally rich
composition of pollen but also demonstrates increased nutrient bioavailability.

The chemical composition of bee pollen is extremely diverse and includes a
significant number of compounds. Its basis consists of proteins and amino acids, among
which are all those essential for the human body. In addition, the product contains a
wide range of vitamins, mineral elements, polysaccharides, unsaturated fatty acids,
phenolic compounds, flavonoids, and antioxidants. Due to this combination of
bioactive ingredients, bee pollen has the ability to positively influence metabolism, the
immune system, and the body’s antioxidant status, as well as to contribute to the
prevention of chronic diseases associated with the effects of free radicals.

Particular interest is drawn to the study of the therapeutic and preventive
potential of bee pollen. The results of numerous studies indicate that it exhibits
immunostimulating, anti-inflammatory, antioxidant, antibacterial, and
hepatoprotective properties. The use of this product is recommended in dietary
nutrition, restorative medicine, gerontology, and sports nutrition. In addition, bee
pollen is considered a promising raw material for the development of new types of
functional food products and biologically active supplements.
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At the same time, ensuring the safety and quality of bee pollen remains a pressing
issue. Its quality is significantly influenced by the botanical origin of the pollen, the
region and conditions of collection, as well as harvesting and storage technologies. In
view of current environmental challenges, the risks of contamination with heavy
metals, pesticides, mycotoxins, and other xenobiotics pose a particular threat. It is also
necessary to consider the possibility of microbiological contamination that may occur
during the collection or storage stages of the product. These factors reduce food safety
and may pose a potential risk to consumer health.

An important component of bee pollen research is its melissopalynological
analysis, which makes it possible to determine the botanical origin of the pollen and to
assess the specificity of its biological activity depending on the plant source. The use
of modern methods of analytical chemistry, microbiology, and toxicology provides the
scientific basis for a comprehensive assessment of the safety and biological value of
this product. This approach complies with international food safety standards and the
“One Health” concept, which emphasizes the interconnection between the health of
humans, animals, and the environment.

Thus, the study of the safety and biological value of bee pollen is a relevant and
multifaceted task that integrates aspects of food science, medicine, toxicology, and
ecology. The scientific justification of the product’s nutritional suitability, the
identification of potential risks, and the confirmation of its therapeutic and preventive
potential form the basis for the broad use of bee pollen in healthy nutrition systems and
preventive medicine.

The aim is to analyze scientific sources concerning the safety of bee pollen, to
identify the factors influencing its quality, and to assess its biological value as a
promising raw material for the development of innovative technologies for functional
food products.

Analysis of recent studies and publications. In the current context of market
globalization and the expansion of bee product exports, the issue of standardizing the
quality and safety of bee pollen has become particularly important. The growing
demand for natural ingredients with high biological activity requires the
implementation of innovative quality control technologies, as well as the establishment
of unified regulatory approaches to the evaluation of this product at the international
level. This opens up broad prospects for the development of the beekeeping industry
and for its deeper integration into the global system of functional food production.

Researchers have found that monofloral bee pollen collected during the
flowering of Acer spp. is characterized by a high level of homogeneity of pollen pellets,
a regular morphological shape, and a dense structure that ensures the stability of the
product’s physicochemical parameters. The protein content in such pollen is on average
8% lower than in polyfloral pollen; however, it contains higher concentrations of
polyphenols, flavonoids, and phenolic acids, which determine its stronger antioxidant
activity. No deviations from the standards were detected according to microbiological,
toxicological, and radiological criteria. Therefore, Acer spp. monofloral pollen meets
DSTU requirements, possesses high biological and functional value, and can be used
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as a raw material for the production of food supplements and pharmaceutical
preparations [1].

In the authors’ previous studies, similar patterns were observed regarding the
quality and safety of Acer spp. bee pollen. Its high uniformity and stability of sanitary
and hygienic parameters were confirmed. Although the protein level is somewhat lower
compared to polyfloral samples, the increased content of phenolic compounds and
antioxidants indicates its significant biofunctional potential and the feasibility of its use
in the production of therapeutic and preventive products [2].

A comprehensive analysis of the accumulation of heavy metals in bee pollen
collected from various natural zones of the Carpathian region was conducted.
Significant variability in the content of lead, cadmium, copper, and zinc was revealed,
which is determined by geographical and climatic factors. The highest concentrations
of these elements were recorded near industrial facilities and transport routes, while in
mountainous areas the values were close to the natural background. It was proven that
bee pollen can serve as an effective bioindicator of environmental conditions, as it
accumulates information about the level of ecological safety within the bees’ foraging
area. The practical significance of these findings lies in the use of the obtained data for
creating environmental monitoring maps, identifying risk zones, and providing
recommendations for the safe placement of apiaries [3].

Further studies were aimed at examining the relationship between the
composition of bee pollen — particularly the content of heavy metals and fatty acids —
and the reproductive capacity of queen bees. It was found that an increased
concentration of toxic elements negatively affects physiological processes related to
oogenesis, while a balanced fatty acid profile contributes to maintaining the
reproductive function of queens. This confirms the relevance of a comprehensive
approach to assessing pollen quality, which should include simultaneous monitoring of
microbiological, toxicological, and lipid parameters. The authors emphasize the need
to develop an environmental monitoring system for apiaries located in regions with
intensive anthropogenic load [4].

Bee pollen is considered a promising functional product due to its combination
of high nutritional value and bioactive properties. It has been established that bee pollen
contains complete proteins, essential amino acids, carbohydrates, lipids, a wide range
of vitamins and minerals, as well as phenolic compounds and flavonoids that determine
its antioxidant, anti-inflammatory, immunomodulatory, and antimicrobial effects. The
obtained results confirm the need for further standardization of this product and for the
scientific substantiation of its therapeutic effectiveness [5].

A comprehensive characterization of the physicochemical properties of bee
pollen reflecting its botanical origin was carried out. The combination of classical
parameters (moisture, ash content, protein, fat, and sugar levels) with modern
analytical technologies made it possible to establish objective criteria for the
standardization and authentication of the product. The study’s conclusions emphasize
the importance of integrating spectroscopic and chromatographic methods into the
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quality control of beekeeping products, ensuring greater analytical accuracy and
reliability of the results [6].

The nutritional potential of bee pollen and bee bread was investigated, with
emphasis on the bioavailability of their macronutrients. The use of an *in vitro*
gastrointestinal model made it possible to assess the degree of protein, fat, and
carbohydrate digestion. It was shown that enzymatic treatment increases nutrient
availability, while bee bread, due to natural fermentation in the hive, exhibits better
digestibility. The obtained data confirm the high nutritional value of both products and
substantiate their use as sources of functional ingredients in the food industry [7].

A detailed characterization of the chemical composition of bee pollen was
presented, highlighting a wide range of biologically active compounds — from proteins
and fatty acids to polyphenols and flavonoids. The antioxidant, anti-inflammatory, and
antimicrobial activity of the extracts indicates the potential of bee pollen as a natural
source of antioxidants and functional components for food and pharmaceutical
products. At the same time, it was found that the level of bioactivity varies depending
on the botanical origin and geographical collection conditions, which necessitates
further harmonization of approaches to assessing the quality and safety of this product
[8].

It has been proven that bee pollen possesses pronounced antioxidant properties
due to its high content of polyphenols and flavonoids. Chemical analysis confirmed the
presence of biologically active compounds responsible for the product’s ability to
neutralize free radicals. In addition, the effect of bee pollen extracts on the growth of
probiotic and pathogenic microorganisms was studied: a stimulating effect on certain
probiotic strains and inhibition of some pathogens were observed. The obtained results
confirm the significant potential of bee pollen as a natural antioxidant and as a
functional ingredient in food and pharmaceutical products, combining nutritional and
probiotic value with properties that counteract pathogenic microflora [9].

It was determined that drying methods significantly affect the chemical
composition and aromatic profile of bee pollen. The authors compared different drying
technologies, including hot-air drying, lyophilization, and other methods, and revealed
substantial differences in the preservation of proteins, carbohydrates, lipids, and
volatile components. It was found that high temperatures cause the loss of thermolabile
substances (particularly vitamins and phenolic compounds) and alter the profile of
volatile compounds responsible for aroma. Lyophilization proved to be the most gentle
method, ensuring the preservation of both the nutritional and sensory value of the
product. The obtained results indicate that the proper choice of drying technology is
critically important for maintaining the nutritional and biological value of bee pollen,
as well as for ensuring its stability and authenticity during further use in food
technologies and pharmaceuticals [10].

Based on the conducted studies, it was established that fermented bee pollen, in
terms of its chemical composition and biological activity, can be comparable to natural
bee bread. The authors examined the changes occurring during the controlled
fermentation of bee pollen and compared the results with the parameters of natural bee
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bread. It was found that the fermentation process increases the content of free amino
acids, simple sugars, phenolic compounds, and flavonoids, which directly enhance the
antioxidant activity of the product. At the same time, the bioavailability of nutrients in
fermented pollen improves, making it more digestible for the body. The study showed
that although natural bee bread exhibits higher biological activity due to complex
processes in the beehive, laboratory-fermented pollen demonstrates similar properties
and may become a promising alternative in the food and pharmaceutical industries.
This approach makes it possible to obtain a product with controlled characteristics,
which is important for standardization and commercial use [11].

Bee pollen can be regarded as a functional food product with pronounced
therapeutic properties. The authors systematized data on its chemical composition,
which includes proteins, essential amino acids, carbohydrates, unsaturated fatty acids,
vitamins, minerals, and a wide range of biologically active compounds such as
polyphenols, flavonoids, and carotenoids. These components determine its antioxidant,
anti-inflammatory, antimicrobial, and immunomodulatory effects. It has been shown
that regular consumption of bee pollen may contribute to strengthening the immune
system and reducing the risk of cardiovascular and metabolic diseases. The product’s
potential as an adjunct in the prevention and treatment of chronic pathologies
associated with inflammatory processes is particularly emphasized. The summarized
research results indicate that bee pollen can be used as a functional component in
dietary supplements and therapeutic-preventive preparations. At the same time, there
is an emphasized need for further product standardization and for determining optimal
doses to ensure its safe and effective application in human nutrition and medicine [12].

According to research [13], spectroscopic methods are an effective tool for
distinguishing bee pollen based on its composition, color, and botanical origin. The
study showed that the chemical profile, particularly the ratio of proteins, lipids,
carbohydrates, and phenolic compounds, has clear correlations with the botanical
origin of the pollen. The color of bee pollen, determined by the concentration of
carotenoids and flavonoids, also demonstrated diagnostic significance in the
classification of samples. The use of spectroscopic methods in combination with
statistical models made it possible to achieve high accuracy in identifying the botanical
origin of bee pollen. The obtained results confirm the prospects of introducing
spectroscopic technologies into the quality control and authentication of beekeeping
products. This opens up opportunities for rapid, non-destructive analysis of bee pollen
without the need for labor-intensive classical melissopalynological methods.

It has been proven that bee pollen is a multicomponent product with high
therapeutic potential. Current data on its chemical composition have been summarized,
including proteins, essential amino acids, vitamins, minerals, flavonoids, and
polyphenolic compounds. Particular attention is given to its antioxidant, anti-
inflammatory, immunomodulatory, antimicrobial, and anticancer activity. The study
emphasizes the importance of bee pollen as a promising raw material for the
development of functional food products and biologically active supplements. The
authors highlight the need for further standardization, investigation of bioavailability,
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and determination of safe application doses, which are key prerequisites for the
integration of this product into medical and pharmaceutical practice [14].

According to studies [15], bee pollen demonstrates significant antioxidant
activity, which is determined by its high content of polyphenolic compounds and
flavonoids. The analysis indicates that the product’s antioxidant effectiveness depends
on its botanical origin and collection conditions. The obtained data show that the
concentration of biologically active compounds accounts for the variability of the
product’s antioxidant properties. The study results confirm that bee pollen can serve as
a valuable ingredient for enhancing the body’s antioxidant defense, making it attractive
for use in food technologies, dietary supplements, and pharmaceutical products.

The carbohydrate composition of bee pollen also determines its functional
properties and nutritional value. The authors summarized data on mono- and
disaccharides, polysaccharides, and dietary fiber, which together form the product’s
energy potential. Special attention was given to the role of simple sugars (glucose,
fructose, sucrose) that provide a readily available source of energy, as well as complex
carbohydrates that affect the bioavailability of other nutrients and the functionality of
the product within food systems. It was noted that the carbohydrate profile of bee pollen
depends on its botanical origin and the environmental conditions of its formation.
Carbohydrate components interact with proteins, phenolic compounds, and minerals,
determining the antioxidant, prebiotic, and structural properties of the product. The
authors emphasize that the carbohydrate fraction is largely responsible for the
functionality of bee pollen as a food additive and its potential in the food industry and
biotechnology [16].

The authors [17] systematically demonstrated that the nutritional and
biochemical properties of bee pollen significantly depend on its botanical origin. The
study emphasizes the necessity of considering botanical variability when standardizing
the quality indicators and nutritional value of bee pollen.

The studies [18] systematized current data on the chemical profile of pollen
(carbohydrates, proteins/amino acids, lipids, and phenolic compounds), analytical
methodologies, and the variability factors determined by botanical and geographical
origin, phenology, drying/storage, and processing. The data on antioxidant,
antimicrobial, and immunomodulatory properties, safety aspects (contaminants,
pesticides, heavy metals, allergens), and potential applications in functional food
products, pharmaceuticals, and biomaterials were summarized.

The study [19] summarizes current understanding of the role of amino acids in
shaping the nutritional value of pollen and maintaining the physiological functions of
the honeybee. Essential and conditionally essential amino acids are discussed, along
with their influence on larval growth and development, immune protection, and the
synthesis of proteins and enzymes. Particular attention is given to the dependence of
the amino acid composition on the botanical origin of pollen, as well as on seasonal,
climatic, and technological factors related to collection and storage. Modern analytical
methods for determining the amino acid profile are evaluated, and the need for
standardization to enable accurate comparison of research results is emphasized. The
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review demonstrates the critical importance of a high-quality amino acid composition
of pollen for bee health and apiary productivity.

A comprehensive comparison of the physicochemical composition and
functional properties of bee pollen collected from different geographical regions of
Brazil was conducted. The authors analyzed the content of proteins, lipids, sugars, ash,
moisture, and energy value, as well as determined the levels of phenolic compounds,
flavonoids, and antioxidant activity. It was shown that the botanical and geographical
origin significantly influence the qualitative parameters, particularly the concentration
of macro- and microelements and the antioxidant potential. The results highlight the
importance of regional specificity in evaluating the nutritional value of pollen and in
developing quality standards [20].

The study [21] comprehensively evaluated the nutritional value of bee pollen
based on its palynological composition, antioxidant and antimicrobial activity, as well
as the content of macro- and microelements. The authors showed that the botanical
origin determines the levels of phenolic compounds, flavonoids, and mineral elements,
which directly affect the antioxidant and antimicrobial properties of the product. The
research results emphasize the importance of combining melissopalynological analysis
with biochemical and microbiological methods for a comprehensive assessment of the
quality and nutritional value of bee pollen.

Seasonal variations in the chemical composition of bee pollen were analyzed.
The authors determined the content of crude protein, lipids, sugars, ash, and moisture
in samples collected throughout the year and demonstrated a significant dependence of
these indicators on the season and plant diversity. The highest protein and fat values
were recorded in spring, while the carbohydrate composition and ash content varied
under the influence of climatic factors and the phenology of melliferous plants. The
study emphasizes the importance of considering seasonal dynamics when assessing the
nutritional value of pollen [22].

A unified approach to assessing the nutritional composition of pollen for
studying the nutritional ecology of bees has been proposed. The authors substantiated
a standardized methodology for determining key macronutrients and demonstrated
how the ratio of these components affects the development, immunity, and
reproductive performance of bees. Particular attention was given to integrating
analytical measurements with ecological factors, which allows for a more accurate
modeling of the relationship between available pollen resources and the nutritional
needs of pollinators. The proposed concept ensures the comparability of results across
different studies and may serve as a basis for optimizing the forage resources of bees
[23].

The study [24] examined the chemical composition, antioxidant, and anticancer
properties of bee pollen collected from various floral sources in Taiwan. The authors
identified a wide range of phenolic compounds and flavonoids, determined the content
of major macronutrients, and assessed antioxidant activity using several analytical
methods. In addition, tests on cancer cell growth inhibition were conducted, revealing
the potential of certain samples as promising sources of biologically active substances.
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The results highlight the significant influence of botanical origin on the biochemical
profile and biofunctional properties of bee pollen.

The physical and microbiological parameters of bee pollen were also
characterized, and its antioxidant activity was evaluated. It was found that the botanical
origin and drying method significantly affect the content of phenolic compounds,
flavonoids, and overall antioxidant potential. The obtained results emphasize the
necessity of controlling physical and microbiological parameters to ensure the stable
quality and safety of bee pollen during storage and processing [25].

An aminoacid analysis of Apis andreniformis honey and the corresponding bee
pollen was conducted using chemometric methods. The content of essential and
conditionally essential amino acids was determined, and their contribution to
nutritional value and possible biological effects was elucidated. Statistical analysis
made it possible to differentiate samples according to their botanical and geographical
origin and to trace the relationship between the amino acid composition of pollen and
honey. The study emphasizes the importance of the amino acid profile as a marker of
botanical authenticity and an indicator of the nutritional value of bee products [26].

The effect of the fermentation process on the composition of polyphenolic
compounds in bee pollen was investigated. The authors evaluated changes in the
content of phenolic acids and flavonoids, as well as determined antioxidant activity
after different stages of fermentation. It was found that controlled lactic acid
fermentation enhances the bioavailability of certain polyphenols and can improve the
antioxidant properties of the product. The results highlight the potential of fermentation
as a technological approach to increasing the functional value of bee pollen [27].

A comprehensive comparison of bee pollen collected from different countries
was carried out. The profiles of major amino acids, organic acids, sugars, phenolic
compounds, and other metabolites were determined, enabling the identification of
geographical and botanical differences in the product. The obtained results demonstrate
the high efficiency of combining spectroscopic and chromatographic methods for
authenticity control, nutritional value assessment, and detection of possible
adulteration of bee products [28].

The study [29] presents modern approaches to determining the botanical origin
of honey. The possibilities and limitations of the melissopalynological method are
analyzed. The review emphasizes the need to standardize methods and create reference
databases for quality control and authenticity verification of honey.

The studies [30] analyzed the quality of bee bread (perga) of different botanical
origins and production technologies. Organoleptic characteristics (appearance, odor,
taste, color, consistency) and physicochemical parameters (moisture, acidity, content
of bee products, wax impurities), as well as the degree of sanitary-microbiological
safety and flavonoid content, were evaluated. It was shown that the production
technology has a significant impact: bee bread produced using artificial combs or
collected manually demonstrates higher quality and fewer impurities. Botanical origin
also influences the content of bioactive compounds and antioxidant activity. The work
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highlights the need to apply standardized production technologies and clear botanical
identification to ensure high-quality bee bread.

Methods for identifying bee products by their botanical and geographical origin
have been improved through the morphological analysis of pollen grains. The
technique of scanning electron microscopy was adapted for studying the pollen of
entomophilous plants of Ukraine. The obtained results can be used to create a national
database of pollen images [31].

The study [32] analyzed bee pollen samples from 28 countries for the presence
of common mycotoxins. The ELISA method was used for the quantitative
determination of mycotoxins. The study also included a risk assessment related to the
consumption of one or more mycotoxins.

Researchers have presented a harmonized set of standard methods for studying
bee pollen. The authors describe procedures for collection, storage, sample preparation,
identification of botanical origin (palynology, microscopy), as well as measurement of
key qualities: moisture content, chemical composition (proteins, lipids, carbohydrates,
phenolic and flavonoid compounds), antioxidant activity, physical characteristics, and
microbiological safety. The methodological guidelines include standardized analytical
procedures with examples that can be applied in many countries to ensure
comparability of results [33].

The chronic effects of pesticides on larval development and pupal survival in
*Osmia cornifrons™® were evaluated. It was found that in all cases, the consumption of
contaminated pollen led to delayed development and reduced larval and adult mass;
additionally, the fungicide caused abnormal defecation patterns and increased
mortality at the pupal stage. The study emphasizes that even low and moderate levels
of pesticides in pollen pose a significant risk to solitary bee species and should be
considered in regulatory standards and pollinator protection strategies [34].

The effect of ultrasonic treatment aimed at disrupting the cell wall on the
physicochemical properties of pollen protein isolates was studied. The researchers
emphasize that optimizing the parameters of ultrasonic exposure makes it possible to
intensify the extraction of biologically active substances without the use of aggressive
reagents. Thus, the technology of ultrasonic cell wall disruption is considered a
promising method for enhancing the nutritional and functional value of bee pollen,
including its use in the production of protein isolates and specialized food ingredients
[35].

The authors [36] used spectrophotometric and chromatographic methods
combined with high-performance liquid chromatography and mass spectrometry,
which enabled the identification of key phenolic compounds, particularly flavonoids,
responsible for pronounced antioxidant activity. The results indicate the significant
potential of bee pollen as a source of natural antioxidants and natural inhibitors of
enzymatic browning, thereby expanding its applications in functional foods,
cosmetology, and food technology. The study highlights the importance of the
botanical origin of pollen as a factor determining the level of its biological activity.
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At the same time, alongside the study of natural bioactive components of bee
pollen, an important aspect of assessing the quality of bee products is the analysis of
anthropogenic factors, particularly pesticide load, which can reduce the safety and
biological value of the products. In the researchers’ work, it is emphasized that the use
of pesticides in agriculture remains one of the main factors contributing to the mortality
of honey bees. The authors note that even at low concentrations, residues of chemical
substances can persist in bee products for a long time, posing a potential threat to
consumers and necessitating stricter control over the use of agrochemicals. The
obtained results confirm the need to harmonize national safety standards for bee
products with European requirements and to develop a monitoring system for pesticide
residues in beekeeping products [37].

Conclusions and prospects for further research. The analysis of scientific
sources has shown that bee pollen is a unique natural product of high biological value,
combining the properties of both a food and a therapeutic-preventive agent. Owing to
its complex composition, which includes proteins, amino acids, carbohydrates, lipids,
vitamins, minerals, phenolic compounds, flavonoids, organic acids, and enzymes, this
product exhibits a wide range of biological activities. Its scientifically proven
properties determine its potential for use in the food, medical, and pharmaceutical
sectors.

It has been proven that the chemical composition and biological activity of bee
pollen depend significantly on its botanical and geographical origin, as well as on the
conditions of collection, drying, storage, and technological processing. It was found
that the levels of proteins, carbohydrates, and phenolic compounds determine not only
the nutritional but also the antioxidant and prebiotic functionality of the product. At the
same time, the need for systematic safety control has been identified, since
contamination with heavy metals, pesticides, mycotoxins, or microorganisms can
significantly limit its suitability for consumption.

The application of modern analytical control methods ensures a comprehensive
assessment of the product’s authenticity, nutritional value, and sanitary safety.
Particular attention is drawn to innovative technological approaches for preserving
bioactive components, such as fermentation, ultrasonic cell wall disruption, and
controlled drying, which contribute to increasing the bioavailability of nutrients and
the stability of the product.

Thus, the synthesis of current data confirms that bee pollen is a promising source
of biologically active substances capable of playing an important role in shaping the
concept of functional nutrition and human biosecurity. Its systematic study aligns with
the priorities of sustainable development, the “One Health” concept, and the European
Green Deal strategy.

Further research on bee pollen should focus on an in-depth study of its
biochemical composition, structure, and functional activity, taking into account
botanical and geographical differentiation. Particular attention should be given to
developing a national database on the amino acid, phenolic, and mineral profiles of
samples from various origins, which will enable the creation of a standardized system
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for product identification and geographical labeling. An important direction is the
improvement of biotechnological processing methods.

ACKNOWLEDGEMENTS

The authors Dina Lisohurska (ID 52510347) and Svitlana Furman (ID
52510356) express their sincere gratitude to the International Visegrad Fund for the
fellowships and research stays during which the results presented in this article were
obtained. The author, Leonora Adamchuk, gratefully acknowledges that the results
presented in this article were achieved during a research stay in Slovakia supported by
the National Scholarship Programme of the Slovak Republic (NSP), ID 57381.

FUNDING

The research was carried out with the financial support of the International
Visegrad Fund, whose grants were awarded to Dina Lisohurska (grant ID 52510347)
and Svitlana Furman (grant ID 52510356). Part of the research was funded by the
National Scholarship Programme of the Slovak Republic (NSP), awarded to Leonora
Adamchuk under application ID 5738]1.

References

1. Adamchuk L., Sukhenko V. Monofloral bee pollen from Acer spp.: its quality and
safety in nutrition /Applied scientific and technical research: materials of the 5th
International scientific and practical conference (Ivano-Frankivsk, April 5-7,
2021). Ivano-Frankivsk: Kushnir H. M. Publisher, 2021. P. 259-260.

2. Adamchuk L. O., Sukhenko V. Yu. Safety and quality of monofloral bee pollen
from Acer spp. /Proceedings of the conference dedicated to the 122nd anniversary
of the National University of Life and Environmental Sciences of Ukraine. Kyiv:
NUBIP of Ukraine, 2020. P. 20.

3. Peculiarities of accumulation of heavy metals in bee pollen (plant pollen) in
different natural zones of the Carpathian region [Electronic resource] / Y. F. Rivis,
I. I. Saranchuk, O. Ya. Klym, O. B. Dyachenko, O. I. Stadnytska, V. D. Fedak, O.
O. Gopanenko /Agricultural Science and Practice. 2022. Issue 1, Part 1. P. 36-43.
Access mode: (http://nbuv.gov.ua/UJRN/agnipr 2022 1 1 8).

4. Peculiarities of the influence of heavy metals and fatty acids of bee pollen on the
reproductive capacity of queen bees [Electronic resource] / Y. F. Rivis, V. O.
Postoienko, O. I. Stadnytska, I. I. Saranchuk, O. Ya. Klym, O. B. Dyachenko, V.
D. Fedak, A. V. Shelevach, O. O. Gopanenko /Agricultural Science and Practice.
2023. Issue 2, Part 3. P. 24-33. Access mode:
[http://nbuv.gov.ua/UJRN/agnipr 2023 2 3 6](http:/nbuv.gov.ua/UJRN/agnipr
2023 2 3 6).

5. Alshallash K. S., Abolaban G., Elhamamsy S. M., Zaghlool A., Nasr A., Nagib A.,
TahaI. M. Bee pollen as a functional product — chemical constituents and nutritional
properties / Journal of Ecological Engineering. 2023. Vol. 24, No. 2. P. 173—-183.
https://doi.org/10.12911/22998993/156611

6. Prdun S., Sve¢njak L., Valenti¢ M., Marijanovi¢ Z., Jerkovi¢ 1. Characterization of
bee pollen: Physico-chemical properties, headspace composition and FTIR spectral

58
O


https://doi.org/10.12911/22998993/156611

Agrarian Bulletin of the Black Sea Littoral. 2026, Issue 118
ISSN2707-1162 (online) ISSN 2707-1154 (print) //Bemepunapni nayxu//

profiles /' Foods. 2021. Vol. 10, No. 0. P. 2103.
https://doi.org/10.3390/f00ds10092103

7. Aylanc V., Falcao S. I., Vilas-Boas M. Bee pollen and bee bread nutritional
potential: Chemical composition and macronutrient digestibility under in vitro
gastrointestinal system / Food Chemistry. 2023. Vol. 413. P. 135597. DOI:
https://doi.org/10.1016/;.foodchem.2023.135597

8. Rodriguez-Polit C., Gonzalez-Pastor R., Heredia-Moya J., Carrera-Pacheco S. E.,
Castillo-Solis F., Vallejo-Imbaquingo R., Guaman L. P. Chemical properties and
biological activity of bee pollen / Molecules. 2023. Vol. 28, No. 23. P. 7768.
DOI: (https://doi.org/10.3390/molecules28237768).

9. Ilie C-I, Oprea E, Geana E-I, Spoiala A, Buleandra M, Gradisteanu Pircalabioru G,
Badea IA, Ficai D, Andronescu E, Ficai A, et al. Bee Pollen Extracts: Chemical
Composition, Antioxidant Properties, and Effect on the Growth of Selected
Probiotic  and  Pathogenic = Bacteria/Antioxidants.  2022; 11(5):959.
https://doi.org/10.3390/antiox 11050959

10.Keskin M., Ozkok A. Effects of drying techniques on chemical composition and
volatile constituents of bee pollen / Czech Journal of Food Sciences. 2020. Vol. 38,
No.4. P.202-210. DOI: https://doi.org/10.17221/79/2020-CJFS

11.Mitek M., Moton M., Kula-Maximenko M., Sidor E., Zagula G., Dzugan M.
Chemical composition and bioactivity of laboratory-fermented bee pollen in
comparison with natural bee bread / Biomolecules. 2023. Vol. 13, No. 7. P. 1025.
DOI:(https://doi.org/10.3390/biom13071025).

12.E1 Ghouizi A., Bakour M., Laaroussi H., Ousaaid D., El Menyiy N., Hano C.,
Lyoussi B. Bee pollen as functional food: Insights into its composition and
therapeutic properties / Antioxidants. 2023. Vol. 12, No. 3. P. 557. DOL:
(https://doi.org/10.3390/antiox12030557)

13.Bleha R., Shevtsova T. V., Zivédkova M., Korbafova A., Jezkova M., Salof I,
Synytsya A. Spectroscopic discrimination of bee pollen by composition, color, and
botanical origin / Foods. 2021. Vol. 10, No. 8. P. 1682. DOI:
https://doi.org/10.3390/foods10081682).

14 Khalifa, S. A. M., Elashal, M. H., Yosri, N., Du, M., Musharraf, S. G., Nahar, L.,
Sarker, S. D., Guo, Z., Cao, W., Zou, X., Abd El-Wahed, A. A., Xiao, J., Omar, H.
A., Hegazy, M.-E. F., & El-Seedi, H. R. (2021). Bee pollen: Current status and
therapeutic potential. Nutrients, 13(6), 1876. https://doi.org/10.3390/nul3061876)

15.Tutun H., Kaya M. M., Usluer M. S., Kahraman H. A. Bee pollen: Its antioxidant
activity / Uludag Aricilik Dergisi. 2021. Vol. 21, No. 1. P. 119-131. DOI:
10.31467/uluaricilik.896045.

16.Bertoncelj J., Lilek N., KoroSec M. Bee pollen carbohydrates composition and
functionality / Pollen Chemistry & Biotechnology. Cham : Springer International
Publishing, 2024. P. 51-69. DOI: https://doi.org/10.1007/978-3-031-47563-4 3

17.Kolayli, S., Birinci, C., Kanbur, E. D., Ucurum, O., Kara, Y., & Takma, C. (2024).
Comparison of biochemical and nutritional properties of bee pollen samples

59
O


https://doi.org/10.3390/foods10092103
https://doi.org/10.1016/j.foodchem.2023.135597
https://doi.org/10.3390/molecules28237768
https://doi.org/10.3390/antiox11050959
https://doi.org/10.17221/79/2020-CJFS
https://doi.org/10.3390/biom13071025
https://doi.org/10.3390/antiox12030557
https://doi.org/10.3390/foods10081682
https://doi.org/10.3390/nu13061876
https://doi.org/10.1007/978-3-031-47563-4_3

Agrarian Bulletin of the Black Sea Littoral. 2026, Issue 118
ISSN2707-1162 (online) ISSN 2707-1154 (print) //Bemepunapni nayxu//

according to botanical differences. European Food Research and Technology,
250(3), 799-810. https://doi.org/10.1007/s00217-023-04428-1

18.Bayram, N. E., Kosti¢, A. Z. & Gercek, Y. C. (pen.). Pollen Chemistry &
Biotechnology. Cham : Springer, 2024. 347 c. https://doi.org/10.1007/978-3-031-
47563-4

19.Brys, M. S., & Strachecka, A. (2024). The key role of amino acids in pollen quality
and honey bee physiology — A review. Molecules, 29(11), 2605.
https://doi.org/10.3390/molecules29112605)

20.Melo, B. K. C. D,, Silva, J. A. D., Gomes, R. D. D. S., Custédio, P. P., Lira, G. A.
D., Ramalho, A. M. Z., ... & Bezerra, M. D. F. (2023). Physicochemical
composition and functional properties of bee pollen produced in different locations.
Brazilian Journal of Food Technology, 26, €2022006.
(https://doi.org/10.1590/1981-6723.00622)

21.Cobanoglu, D. N., Kizilpinar Temizer, i., Candan, E. D., Yolcu, U., & Giider, A.
(2023). Evaluation of the nutritional value of bee pollen by palynological,
antioxidant, antimicrobial, and elemental characteristics. European Food Research
and Technology, 249(2), 307-325. https://doi.org/10.1007/s00217-022-04117-5

22.Al-Kahtani, S., & Taha, E. K. A. (2021). Seasonal variations in nutritional
composition of honeybee pollen loads. Journal of the Kansas Entomological
Society, 93(2), 105-112. [https://doi.org/10.2317/0022-8567-
93.2.105](https://doi.org/10.2317/0022-8567-93.2.105)

23.Lau, P., Lesne, P., Grebenok, R. J., Rangel, J., & Behmer, S. T. (2022). Assessing
pollen nutrient content: A unifying approach for the study of bee nutritional
ecology. Philosophical Transactions of the Royal Society B, 377(1853), 20210510.
https://doi.org/10.1098/rstb.2021.0510)

24 Nguyen, H. C., Liu, L.-C., Wu, M.-C., Lin, T.-P., Yang, C.-Y., & Huang, M. Y.
(2022). Chemical constituents, antioxidant, and anticancer activities of bee pollen
from various floral sources in Taiwan. Notulae Botanicae Horti Agrobotanici Cluj-
Napoca, 50(2), 12644. https://doi.org/10.15835/nbha50212644)

25.Straumite, E., Bartule, M., Valdovska, A., Kruma, Z., & Galoburda, R. (2022).
Physical and microbiological characteristics and antioxidant activity of honey bee
pollen. Applied Sciences, 12(6), 3039. https://doi.org/10.3390/app12063039)

26.Sommano, S. R., Bhat, F. M., Wongkeaw, M., Sriwichai, T., Sunanta, P., Chuttong,
B., & Burgett, M. (2020). Amino acid profiling and chemometric relations of black
dwarf honey and bee pollen. Frontiers in Nutrition, 7, 558579.
https://doi.org/10.3389/thut.2020.558579)

27.Adaskeviciute, V., Kaskoniené, V., Barcauskaité, K., Kaskonas, P., & Maruska, A.
(2022). The impact of fermentation on bee pollen polyphenolic compounds
composition. Antioxidants, 11(4), 645.
[https://doi.org/10.3390/antiox 11040645](https://doi.org/10.3390/antiox 11040645
)

28.Lu, P., Takiguchi, S., Honda, Y., Lu, Y., Mitsui, T., Kato, S., ... & Nagata, K.
(2022). NMR and HPLC profiling of bee pollen products from different countries.

60
O


https://doi.org/10.1007/s00217-023-04428-1
https://doi.org/10.1007/978-3-031-47563-4
https://doi.org/10.1007/978-3-031-47563-4
https://doi.org/10.3390/molecules29112605
https://doi.org/10.1590/1981-6723.00622
https://doi.org/10.1007/s00217-022-04117-5
https://doi.org/10.2317/0022-8567-93.2.105
https://doi.org/10.1098/rstb.2021.0510
https://doi.org/10.15835/nbha50212644
https://doi.org/10.3390/app12063039
https://doi.org/10.3389/fnut.2020.558579
https://doi.org/10.3390/antiox11040645
https://doi.org/10.3390/antiox11040645

Agrarian Bulletin of the Black Sea Littoral. 2026, Issue 118
ISSN2707-1162 (online) ISSN 2707-1154 (print) //Bemepunapni nayxu//

Food Chemistry: Molecular Sciences, 5, 100119.
https://doi.org/10.1016/j.fochms.2022.100119)

29.Adamchuk, L., Sukhenko, V., Akulonok, O., Bilotserkivets, T., Vyshniak, V.,
Lisohurska, D., ... & Galyasnyj, I. (2020). Methods for determining the botanical
origin of honey. Potravinarstvo Slovak Journal of Food Sciences, 14(1), 1018—
1025. https://doi.org/10.5219/1386

30.Adamchuk L., Sukhenko V., Tysevych Ye. Bee bread quality: botanical
identification and production technology. International scientific-practical journal
"Commodities and markets"”. 2021. N 2. P.70-84.
https://doi.org/10.31617/tr.knute.2021%2838%2907)

31.Anamuyk, JI. O., Cyxenko, B. 1O., & Cxopuk, M. A. (2020). Axanraiiisi METO/iB
CJICKTPOHHOI CKaHYIOUOl MIKPOCKOMil ISl JOCIi/PKeHHS TIHJIKOBUX 3€pEH.
IIpooosonvui pecypcu, 8(14), 20-28. https://doi.org/10.31073/foodresources2020-
14-02)

32.Carrera, M. A., Miguel, E., Fernandez-Alba, A. R., & Hernando, M. D. (2023). First
survey on the presence of mycotoxins in commercial bee pollen sourced from 28
countries. Food Control, 152, 109816.
https://doi.org/10.1016/j.foodcont.2023.109816)

33.Campos, M. G., Anjos, O., Chica, M., Campoy, P., Nozkova, J., Almaraz-Abarca,
N., ... & Carreck, N. L. (2021). Standard methods for pollen research. Journal of
Apicultural Research, 60(4), 1-109.
(https://doi.org/10.1080/00218839.2021.1948240)

34.Phan, N. T., Joshi, N. K., Rajotte, E. G., Zhu, F., Peter, K. A., Lopez-Uribe, M. M.,
& Biddinger, D. J. (2024). Systemic pesticides in a solitary bee pollen food store
affect larval development and increase pupal mortality. Science of the Total
Environment, 915, 170048. https://doi.org/10.1016/j.scitotenv.2024.170048

35Xue, F. & Li, C. Effects of ultrasound assisted cell wall disruption on
physicochemical properties of camellia bee pollen protein isolates. Ultrasonics
Sonochemistry, 2023, vol. 92, article 106249.
https://doi.org/10.1016/j.ultsonch.2022.106249

36.Su, J., Yang, X., Lu, Q., & Liu, R. (2021). Antioxidant and anti-tyrosinase activities
of bee pollen and identification of active components. Journal of Apicultural
Research, 60(2), 297-307. https://doi.org/10.1080/00218839.2020.1722356

37.Pesticides as a cause of honeybee (Apis mellifera) mortality and their persistence in
honey / Y. A. Omelchun, L. V. Shevchenko, L. M. Nikitina, V.V. Solomon, V.M.
Mykhalska, S.V. Furman, D.V. Lisohurska, O.V. Lisohurska /Biosystems Diversity.
2025. Vol. 33, No. 1. P. €2501. (https://doi.org/10.15421/012501).

Crarts Hagidnuia go penakmii 15 ciuns 2026 poky
Crarrs npoinuia perienzyBanHs 17 mrororo 2026 poky
Crarta ony6mnikoBana 30 Gepesns 2026 poky

61

ONoIE


https://doi.org/10.1016/j.fochms.2022.100119
https://doi.org/10.5219/1386
https://doi.org/10.31617/tr.knute.2021%2838%2907
https://doi.org/10.31073/foodresources2020-14-02
https://doi.org/10.31073/foodresources2020-14-02
https://doi.org/10.1016/j.foodcont.2023.109816
https://doi.org/10.1080/00218839.2021.1948240
https://doi.org/10.1016/j.scitotenv.2024.170048
https://doi.org/10.1016/j.ultsonch.2022.106249
https://doi.org/10.1080/00218839.2020.1722356
https://doi.org/10.15421/012501

Agrarian Bulletin of the Black Sea Littoral. 2026, Issue 118
ISSN2707-1162 (online) ISSN 2707-1154 (print) //Bemepunapni nayxu//

DOI 10.37000/abbs1.2026.118.05
VIIK 619.9:

Serhii Vyrvykyshka,

PhD student,

Department of Infectious Pathology, Biosafety, and Veterinary
and Sanitary Inspection named after Professor V. Ya. Atamasiy,
Odesa State Agrarian University, Odesa, Ukraine

ORCID ID: 0009-0009-1684-4754
e-mail: virvikishka@gmail.com

Kateryna Rodionova,

Candidate of Veterinary Sciences, Associate Professor,
Associate Professor of the Department of Infectious Pathology,
Biosafety, and Veterinary and Sanitary Inspection named

after Professor V. Ya. Atamasiy,

Odesa State Agrarian University, Odesa, Ukraine

ORCID ID: 0000-0002-7245-4525

e-mail: katerina.rodionova@ukr.net

Tatiana Thnatieva,

Candidate of Veterinary Sciences,

Associate Professor of the Department of Hygiene,
Sanitation and Veterinary Law

State Biotechnological University, Kharkiv, Ukraine
ORCID ID: 0000-0001-9905-4807

e-mail: tatianaihnatieva(@gmail.com

HYGIENIC ASSESSMENT OF DAIRY
COWS UNDER TIE-STALL HOUSING

Abstract.

In modern dairy farming, the microclimate parameters of livestock premises are considered
one of the leading factors determining the physiological state, productivity and welfare of dairy cows.
Air temperature, relative humidity, speed of its movement and concentration of harmful gases form a
thermoregulatory load on the animal body and directly affect feed consumption, milk production,
immune status and reproductive function. According to modern research, deviation of microclimate
parameters from the thermoneutral zone causes heat or cold stress, which is accompanied by a
decrease in milk yield, a change in the composition of milk and an increase in morbidity. The problem
becomes particularly relevant in conditions of tethered and stalled housing, where the motor activity
of cows is limited, and the animals are in direct contact with the litter and the stall microclimate for
a long time. In such systems, it is the parameters of the air environment and the sanitary condition of
the stalls that determine the level of body contamination, udder cleanliness and the risk of mastitis,
which is considered an effective indicator of welfare outcome. Modern climate changes and the
tendency to increase the ambient temperature lead to an increase in the frequency of heat stress in
cowsheds, which requires systematic monitoring of the microclimate and assessment of its impact on
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the productivity and health of cows.

The paper investigates the parameters of the microclimate of the premises for keeping dairy
cows in different seasons of the year and their impact on the hygienic condition of the animals. A
pronounced seasonal variability of temperature, humidity, air velocity and gas composition of the
cowshed air with deviations from the standards of NTP-APK 01.05, most significant in the winter and
summer periods, was established. In the winter period, the air temperature was 2+1 °C with increased
concentrations of NHs and CO:, which indicates insufficient efficiency of the ventilation system. In
summer, the temperature reached a maximum value of +32 °C, forming a risk of heat stress, while
the gas composition of the air improved. In the autumn-spring period, according to the results of the
multi-zone assessment of cleanliness, 83% of cows had 3 points and 17% - 4 points, the hygiene
assessment index was 3.17 points, which corresponds to an unsatisfactory sanitary condition. In the
summer period, the index decreased to 2.88 points, which indicates a relative improvement in animal
hygiene. It was established that the deterioration of microclimate parameters is accompanied by an
increase in the contamination of the cows' bodies and microbial contamination of the air. The results
obtained confirm the decisive role of the indoor microclimate in the formation of the hygienic status
of the dairy herd and the need to optimize ventilation systems, manure removal and management of
maintenance.

Keywords: temperature, humidity, ammonia, gas pollution, microclimate, hygiene, stress.

Introduction. In modern dairy farming, animal housing conditions are among
the key factors determining productivity, reproductive performance, longevity, and
milk quality. Increased stocking density, inadequate manure removal, and suboptimal
microclimatic conditions in housing facilities lead to the accumulation of organic
contaminants on the hair coat and skin of cows, which contributes to the development
of pathological conditions [1]. Effective hygiene management is critically important
for improving the sanitary and microbiological quality of milk and reducing the risk
of mastitis [2].

Analysis of recent studies and publications.

The microclimate of the cowshed (temperature, relative humidity, air velocity,
gas composition, and dust levels) is a determining factor in the welfare of dairy cows,
as it affects their behavioral and physiological parameters [3] and creates risks of heat
stress, mastitis, and reduced productivity [1].

Ensuring proper housing conditions for farm animals in Ukraine has a
regulatory basis. The Laws of Ukraine “On the Protection of Animals from Cruelty”
[4] and “General Requirements for the Welfare of Farm Animals during Keeping” [5]
establish the obligation to provide conditions that do not harm animal health and meet
their physiological needs. The EFSA report emphasizes that inadequate housing
conditions and related environmental hazards cause a range of adverse consequences
for the welfare of dairy cows, and that optimization of environmental parameters is a
key prerequisite for reducing risks to animal health and behavior [6].

Modern monitoring approaches confirm the feasibility of continuous, real-time
monitoring of microclimate parameters (temperature, NHs, CO-, etc.) throughout the
day [7] as a tool for early detection of problems and optimization of housing
conditions from a welfare and productivity perspective [8]. The gaseous composition
of air in dairy housing, particularly the concentrations of NHs and CO-, has a
significant impact on the physiological status of animals [9]. Toledo et al. (2022)
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reported that housing conditions are directly reflected in behavioral and physiological
indicators of dairy cow welfare, with heat stress and inadequate ventilation identified
as key risk factors [3]. Guarnieri et al. (2023) demonstrated that disruption of the
humidity regime affects not only productivity but also overall health status and
immune function in dairy cows [10].

An important integrative indicator in welfare assessment is the hygiene
assessment index (IGO), which is considered a welfare outcome measure — a
performance indicator reflecting the actual impact of housing conditions on animal
status [11]. According to the international Welfare Quality® assessment protocols,
IGO is evaluated using a multifactorial approach that includes the cleanliness of the
udder, lower limbs, thighs, and flanks, thereby reflecting the overall level of animal
welfare and the quality of housing management [12]. An increased IGO score indicates
excessive accumulation of organic contaminants within the housing environment and
is associated with a higher risk of mastitis and dermatological lesions [13—14].

Therefore, the investigation of cowshed microclimate parameters and their
influence on the hygienic status of dairy cows is not only scientifically justified but
also represents a normatively regulated area of contemporary research. The IGO can
thus be used as an objective indicator of the effectiveness of microclimate management
in dairy farming systems.

The aim of this study was to evaluate seasonal variation in cowshed
microclimate and its relationship with the hygienic status of dairy cows housed in tie-
stall systems.

Materials and Methods. The study was conducted at the Agricultural Limited
Liability Company “Peremoha” (Khrushchivka village, Zolotonosha district, Cherkasy
region, Ukraine) and at the Department of Infectious Pathology, Biosafety and
Veterinary Sanitary Inspection named after Prof. V.Ya. Atamas, Faculty of Veterinary
Medicine, Odesa State Agrarian University. The experimental cowshed had a
rectangular layout (75 m x 21 m) and was designed as a four-row tie-stall facility. The
experimental herd (n = 150) consisted of Ukrainian Red-and-White and Black-and-
White dairy cows with partial Holstein improvement.

Microclimate parameters were determined in accordance with NTP-APK 01.05
requirements [15] and methodological guidelines on veterinary hygiene [16].
Measurements were performed at three control locations within the cowshed: at the
center of the building and at a distance of 1.5-2.0 m from the external walls, at a height
of 1.2—1.5 m above the floor corresponding to the animal breathing zone.

Air temperature was measured using a smart air meter with integrated COx,
temperature, and humidity sensors (GM8804, Benetech, China); relative humidity was
measured with an August psychrometer; air velocity with a digital vane anemometer
(GM8908, Benetech, China); CO: concentration with a portable gas analyzer (UG-2)
and the GM8804 sensor; NHs concentration with a UG-2 gas analyzer. Air exchange
rate was calculated from the ventilation rate or supplied air volume. The daylight factor
was determined using a Yu-116 luxmeter. Airborne microbial contamination was
assessed by the sedimentation method on Petri dishes.
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The cow hygiene index (CHI) was calculated as the mean cleanliness score across
individual anatomical regions (udder, lower limbs, thighs, and flanks). Scoring and
index calculation were performed according to the Welfare Quality® protocol [12].

CHI=2(niXbi)/N

where,
n; — the number of animals with the corresponding score;
b; — the purity score;
N — the total number of animals examined.

Comparison of measured cowshed microclimate parameters (Table 1) with the
normative values of VNTP-APK 01.05 [15] demonstrated marked seasonal variability
and deviations from recommended hygienic standards, particularly during winter
(December—February) and, to a lesser extent, in summer (June—August).

Table 1
Microclimate parameters in the cowshed during tethered and stalled housing,
(M=£m, n=3)
Microclimate indicators Season

winter spring summer autumn
Air temperature, 0C +2+0,5 T18+3,5 31,354 | +1843,5
Relative air humidity, % 70+L15 | 71742 85ELT | T5ELT
Concentration of CO2 in the 0,5+0,05 0,3+0,01 | 0,1£0,005 | 0,3+0,01
air, %
Concentration of NH3 in the 35+1,73 27+2,88 20+1,15 271,72
air, mg/m3
Air velocity, m/sec 0,3+0,02 | 0,6+0,06 | 0,2+0,03 | 0,6+0,06
Concentration of H2S in the air, 15+0,6 12+1,15 10+0,6 12+0,6
mg/m3
Coefficient of natural light, % 1,2+0,21 1,3+0,41 1,6+0,02 1,6+1,4

The table data — the results of the authors' research.

During winter, indoor air temperature ranged from +1 to +3 °C, which is below
the recommended range of 810 °C. This indicates insufficient thermal insulation
and/or inadequate ventilation balance and poses a risk of cold stress in dairy cows.
Relative humidity remained within 68—72%, corresponding to the permissible range
(65-75%). Air velocity (0.25-0.35 m/s) was close to the recommended winter values
(0.3-0.5 m/s). However, NHs concentrations (35-38 mg/m?®) and CO: levels (0.5—
0.6%) exceeded recommended limits approximately twofold, indicating insufficient air
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exchange during the cold season.

During spring, air temperature (+12 to +24 °C) approached the physiologically
comfortable range; however, in August it exceeded optimal values by approximately
10%. NHs concentrations decreased to 22—-32 mg/m? but still exceeded the maximum
permissible level (< 20 mg/m?): by 10% in March, 22.7% in April, and 60% in May.
CO:2 concentrations exceeded the maximum permissible concentration by 12-28%,
although they were 1.5-fold lower than in winter.

The most critical deviations in microclimate parameters were recorded in
summer. Air temperature reached +32 °C, substantially exceeding the thermoneutral
zone for dairy cows (—5 to +25 °C) and posing a risk of heat stress. Air velocity
increased to 0.8—1.0 m/s, corresponding to recommended summer values and partially
compensating for heat load. NHs concentrations remained within permissible limits in
June—July and exceeded the norm by only 10% in August. CO: levels decreased
threefold compared to spring and were approximately twofold lower than the
maximum permissible limit (< 0.25%). In autumn, microclimate parameters gradually
stabilized: temperature ranged from +14 to +22 °C, relative humidity from 72 to 78%,
and air velocity from 0.5 to 0.7 m/s. During September—November, air temperature
corresponded to the thermoneutral zone for dairy cows. In September, however, NHs
concentration sharply increased to 30 mg/m?, representing a 36% rise compared to
August. Elevated ammonia levels during autumn may indicate insufficient efficiency
of manure removal systems and ventilation within the housing facility. In addition, CO:
concentrations increased threefold compared to summer values.

Airborne microbial contamination in the cowshed exceeded recommended
hygienic limits throughout the year, with exceedances of 2—3 x 10* CFU/m? in winter
and 4.0-4.5 x 10* CFU/m? during transitional seasons (spring—autumn), indicating an
elevated risk of infectious disease transmission.

According to the hygiene assessment of dairy cows using a four-point, multi-
zone cleanliness scoring system (udder, lower limbs, thighs, and flanks) during the
autumn—spring period, 83% of the animals received a score of 3. In these cows, the
udder was moderately soiled (12...21% of the surface), the skin above the coronary
band and on the thighs and flanks was covered with dried manure plaques, although
the hair coat remained visible. The remaining 17% of cows received a score of 4,
indicating severe contamination: the udder was covered with dried manure plaques
over 30...34% of the surface, the skin above the coronary band was covered with dense
plaques extending to the upper limb, and the thighs and flanks were heavily soiled. The
cow hygiene index (CHI) averaged 3.17 points, exceeding the threshold value of 3.0
and characterizing the hygienic status of the animals as unsatisfactory.

During summer, hygiene assessment showed that 76% of cows received a
cleanliness score of 3, 18% a score of 2, and 6% a score of 4. The mean cow hygiene
index (CHI) was 2.88.

The CHI value observed in summer indicates an improvement in herd hygienic
status compared with the autumn—spring period by 0.29 points and corresponds to a
satisfactory hygiene level. However, from June through August this indicator remained
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above the optimal recommended threshold (< 2.0), suggesting the need for further
improvement of housing and sanitary management practices to achieve a high level of
animal hygiene.

Conclusions and future research perspectives.

1. The microclimate of the tie-stall cowshed demonstrated pronounced seasonal
variability, with the most critical deviations from hygienic standards observed in
winter and summer. Winter conditions were characterized by low air temperature and
elevated NHs and CO: concentrations, indicating insufficient ventilation efficiency,
whereas summer was marked by excessive heat load and risk of heat stress.

2. Airborne microbial contamination in the cowshed exceeded recommended
hygienic limits throughout the year, particularly during transitional seasons,
indicating unfavorable sanitary conditions and an increased risk of infectious disease
transmission in the dairy herd.

3. Hygiene assessment of dairy cows revealed predominantly moderate to severe
contamination of anatomical zones during the autumn—spring period (CHI = 3.17),
corresponding to an unsatisfactory hygienic status. In summer, hygienic status
improved (CHI = 2.88) but remained above the optimal recommended level (< 2.0).

4. Seasonal changes in microclimate parameters were associated with
corresponding changes in cow cleanliness and hygienic status, confirming the impact
of housing environmental conditions on animal welfare indicators.

5. The results substantiate the need to optimize ventilation, manure removal, and
overall sanitary management in tie-stall dairy housing to improve microclimate
conditions, reduce microbial load, and achieve a high level of animal hygiene and
welfare.

Future research should aim to elucidate the relationships between microclimate
conditions in tie-stall housing systems and the welfare, productivity, and physiological
resilience of dairy cows.
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BU3HAYEHHS T'T'TEHIYHOI OIIHKHA JIMHUX KOPIB 3A ITPUB’SI3HO-
CTIAJIOBOT'O YTPUMAHHSA

Anomauis.

Y cyuacnomy monounomy ckomapcmei napamempu MiKpOKIiMamy meapuHHUYbKUX NpUMILeHb
po3enadaiomscsa  AK  O00UH 13 NpOGIOHUX pakmopie, wo 6usHayae QizionociyHull cma,
npooyKmusHicms i 0006pooym Oitinux kopis. Temnepamypa, 6i0HOCHA 80102iCMb, WBUOKICb PYXY
nosimpsi ma KOHYeHmpayis wKiOIUSUX 2a3ié opmyroms mepmopecynayitine HA8AHMANCEeHHs HA
Op2aHism meaput i 6e3nocepeonHbo 8NIUBAIOMb HA CNOACUBAHHS KOPMY, MOJIOYHY NPOOYKMUBHICY,
IMYHHULL cmamyc | penpoOyKmugHy @yHKyilo. 3a OaHuMu Cy4acHux OOCNIONCEeHb, GIOXUNEHHS.
napamempie MiKpoOK1imMamy 6i0 30HU KOMGDOpMY CHpUYUHAE MeNao8ull abo X010008Uli cmpec, ujo
CYNPOBOOIHCYEMBCS ZHUNCEHHAM HAO0i8, 3MIHOK CKAAOY MOJOKA MA 3POCMAHHAM 3AX680PIOEAHOCHIL.
Ocobausoi akmyanvnocmi npobaema Haby8ae 8 ymosax Npus si3HO-CMIUI08020 VMPUMAHHS, Oe
PYX06a akmugHicms KOpie 0OMedxceHa, a meapuHu mpusaiuil yac nepebysaroms y 6e3nocepeoHbomy
KOHMAKmi 3 NIOCMUIKON ma MIKpOKIIMAmomM cmiina. Y maxkux cucmemax came napamempu
NOBIMPSHO20 cepedosuwa ma CAHimapHuil cmax Cmitil 6U3HA4AMsb pieeHb 3a0pyOHeHoCmi mind,
YUCMomy GUMeHI mda PUBUK BUHUKHEHHS MACMUmMy, wo po32140d€EmbCs AK pe3yibmamueHuli
iHOuxamop 00bpooymy (welfare outcome). Kiimamuuni 3minu ma niosuweHHs memnepamypu
HABKONUUWHBO20 CEPeO0sULYd 3YMOBII0I0Mb 3POCMAHHA YaCMOmuU Mmenio8020 CMpecy 8 KOPIGHUKAX.
Came momy, cucmemHuil MOHIMOPUHE MIKPOKIIMAMY mMa OYiHKA 6NIUBY- 3aNOPYKA 300p08 s ma
npOOYKMUBHOCHI KOPIB.

Y pobomi docriosceno napamempu MiKpOKIimMamy npuminyeHHs 0ns YmpumanHs OiliHUX Kopie
Y PI3HI ce30HU poKy ma ixX enaue Ha 2icicHiuHul cman meapuH. Becmanoeneno supasiceny ce30HHy
sapiabenbHicmb memMnepamypu, 80J1020CMi, WUEUOKOCMI PYXy NOGIMPs. MA 2a308020 CKAAAY NOGIMPs
KopisHuka 3 gioxunenuamu 6i0 nopmamusie BHTII-AIIK 01.05, naubinow 3Haunumu y 3UMo8ull ma
JImMHIU nepioou. YV 3umosuti nepioo memnepamypa nogimps cmarosuia 2+1 °C 3a niosuwyeHux
xkonyeumpayit NHs i COz, wo c8ioyums npo He0oCmamuio eeKmusHicmes cucmemu 8eHmMuaaYii.
Bnimky memnepamypa docaeana maxcumanorozo 3uavenna +32 °C, ¢hopmyrouu pusux meniogozo
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cmpecy, mooi AK 2a308Uti CKIAO NO8imps nokpawyeascsi. B ocinHvo-eecHanuii nepioo 3a
pe3yibmamamu. Myabmu30Hanvhoi oyinku yucmomu 83 % xopie manu 3 6amu ma 17 % - 4 6anu,
iHOeKc eieieniunoi oyinku cmanosus 3,17 6anu, wjo 6ionosioae He3ado8LIbHOMY CAHIMAPHOM) CIAH) .
YV nimnuitli nepioo inoexc snuzuscs 0o 2,88 danu, wo ceiouums npo GiOHOCHe NOKPAUjeHHs 2iel€HU
meapun. Bcmanoeneno, wo nocipuwieHHs napamempis  MIKPOKAIMAmMy — CYNpPOB8OOI’CYEMbCA
3POCMAHHAM 3a0pYOHeHOCmI mina Kopie ma MIKpoOHo2o oOcimeninns nogimps. Ompumai
pe3yiomamu  niOmeepo’CYIomv BUHAUAIbHY POJb MIKPOKIIMAMY NPUMIWEHHS V GopMySaHHi
2ieieHiyHo20 cmamycy OillHo20 cmada ma HeoOXIOHIicmb onmumizayii cucmem GeHMuUIAYil,
BUOANIEHHSL 2HOK | MEHEONCMEHM) YIMPUMAHHSL.
Knrwouosi cnosa: memnepamypa, 60102icms, amiak, 3a2a308aHicib, MIKPOKIIMam, 2i2i€Hd,
cmpec.
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XAPYOBA HIHHICTB JIOCOCEBHUX PUB

Anomauin

Y ecmammi posenanymo xapuosy ma 6Oionociuny yiHHiCMb J10COCEBUX PUO K BANHCIUBO2O
00 ’exma gemepunapHo-canimapHo2o koumponto. Ilpoananizoeano XimiuHuii ckiao m ’saca 10cocesux,
30Kpema emicm OLIKi8, JHCUpie, GIMAMIHIG | MIHEPATbHUX PEYOBUH, A MAKONC IXHIO pOb Y
3a6e3neyenni BUCOKOI NOd#CUBHOI yinnocmi npooykmy. Ocobnugy yeazy npuodileHo ainiOHOMY
npoginio, npeocmasieHomy NONIHEHACUYEHUMYU JHCUPHUMU KUCIOmamu ome2a-3, wo Maromos
gadicnuee 3HayeHHs OnA  ¢hizionoziunux @QYHKyit opeanizmy aoounu. OKpecieno O0CHOBHI
8eMEPUHAPHO-CAHIMAPHI  NOKASHUKU AKOCMI ma 6e3neyHocmi J10cocesux puob, 6KIo4aroyu
napasumonociyHi ma XiMiKo-moxcuxonoeiyni pusuxu. IliOkpecieHo 3HauyeHHs OOMPUMAHHSA
8emMepPUHAPHO-CAHIMAPHUX BUMO2 HA 8CIX emanax eupooHuymea ma obicy pubHoi npooykyii.

Knwuogi cnoea: nococesi pubu, xapuosa yinHicmo, 6emepuHapHO-CAHIMAaApHa eKxcnepmusda,
OinKuU, ome2a-3 HCUPHI KUCTOMU, Oe3NeUHICb XapyoB8UX NPOOYKmIs.

Beryn. YV cuctemMi mpoaoBoiIpa0i Oe3neku puoHi MPOIyKTH 3aiMatoTh 0COOTHBE
MiCIle SIK JDKEpEeIo HEOOXIIHMX IOXMBHUX PEUYOBHH, SIKI HEMOXKJIMBO IOBHICTIO
3aMIHUTH TPOAYKTaMH AUKUX TBapuH. Cepen pi3HUX BOJHUX OPraHi3MIB JIOCOCH
BBA)KAETHCSA HAWIIHHIIIUM 3aBJISIKH CBOIH YHIKaJbHIM Ta 4yAOBIi XapuoBiil 1IHHOCTI.
Bin Bizpi3Hs€TbCs B 1HIIUX pUO CBOIM CKJIaJ0M, a HOTO TIJIO CIYKHUTh CIPaBXHIM
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«CXOBHIIEM» MIKPOEJIEMEHTIB Ta PiJIKICHUX MiHepaiiB. BiH Tako) MICTUTh OCOOIMBUIN
MITMEHT, KU He TUIbKK HaJla€ MOro HIKIPI XapaKTepHOTO KOJIbOPY, aje U 3axXuiiae
KJIITAHUA BiJ TONIKO/PKEHHSI MiJ 4Yac BAXKKUX (PI3MYHUX HABAaHTaXEHb, a TaKOXK
XapaKTePU3YETHCS BUCOKOIO KOHIICHTPAIII€I0 BITAMIHIB.

AHaJIi3 OCTaHHIX AOCHiIKeHb Ta myOidikamii. Y Ccy4acHUX HayKOBUX
JIOCTIDKEHHSAX 3HAuyHA yBara MPUIUISIETbCS BHUBYCHHIO XapyoBOi Ta O10J0TIYHOT
IIHHOCTI pUOHOI MPOAYKINi, 30KpeMa JIOCOCEBUX pHO, SK Ba)XJIUBOTO JKepena
MOBHOLIIHHOTO O1JIKa, MOJIHEHACUYCHUX >KUPHUX KHUCIOT Ta O10JOTIYHO aKTHBHUX
croiyk. BiTumsnsHi ¥ 3apyOixkHI aBTOpU BIJ3HAYAIOTh BHCOKHUHA BMICT y M’SCl
JIOCOCEBUX HE3aMIHHUX aMIHOKUCIIOT 1 OMera-3 »HUPHHUX KUCIIOT, 0 3yMOBIIIO€ TXHIO
3HAYHY JIETUYHY Ta TPO(IIaKTUYHY I[IHHICTb.

OxpeMi T0CTHKeHHS TPUCBSYCH] aHaJIi3y JIIHOTO CKIIaAy JIOCOCEBUX pHUO, 1€
HiATBEP/HPKEHO TOMIHYBAaHHS €MKO3all€HTAa€HOBOI Ta JOKO3areKCa€HOBOI KUCIOT, SKi
BIJIIrPAlOTh BAXKJIMBY POJb Y MIATPUMAHHI CEPIEBO-CYAWHHOI, IMyHHOI Ta HEPBOBOI
CUCTEM JIOIMHU. TakoX y HAyKOBUX IMpalsX HIIKPECIIOETbC 3HAYHUNA BMICT
KUPOPO3UMHHMX BITaMiHIB, Hacamriepena BiTamiHiB A 1 D, mo migBuiiye 0i0J0TTYHY
LIHHICTh JIAHOTO BUAY pUOHOI CUpOBHHH. BonHouac HHM3Ka myOIiKaliil mpucBIYEHa
BETEPUHAPHO-CAHITAPHUM AaCIEKTaM $KOCTI Ta O€3MeYHOCTI JIOCOCEBUX pHO.
JlocnmigHUKaMH BCTAHOBJICHO, IO 1HTEHCHBHHM PO3BUTOK aKBAKYJIBTYPU 3YMOBIIOE
HEOOXIAHICTh TOCWJIEHOTO KOHTPOJIO 3a HAasBHICTIO MApa3wTiB, 3aJUIIKOBHX
KUIBKOCTEW aHTHOAKTeplaJbHUX MpenapariB, a TAKOXK BaXKUX METANIB Yy PUOHIN
nponykuii. HaronouryeTscsi Ha BaKJIMBOCTI JOTPUMAHHS BETEPHUHAPHO-CAHITAPHUX
BHUMOT MiJl Yac BUPOILYBaHHS, BUJIOBY, TPAHCIIOPTYBaHHs Ta 30epiraHHs JOCOCEBUX
puo.

Pazom 3 TUM aHaii3 HAayKOBUX JDKEpEN CBITYUTH, IO MUTAHHS KOMIUIEKCHOT
OIIHKU Xap4yOBOi IIIHHOCTI JIOCOCEBUX PUO y MOETHAHHI 3 BETEPUHAPHO-CAHITAPHUMU
MOKa3HUKaMU iX  Oe3MeuHoCTI moTpedye MOMAbIIOro  y3arajJbHEHHS  Ta
CHUCTeMaTu3allii, o i 3yMOBIIIO€ aKTyaJbHICTh TAHOTO JIOCIIIIKEHHS.

Mera. MeTor0 CTaTTi € KOMIUIEKCHE JOCTIHKEHHS Xap4oBOi Ta 010J0T14HOL
LIHHOCTI JIOCOCEBUX pUO 3 ypaxyBaHHAM iX XIMIYHOTO CKJIaJy, aMIHOKHCIOTHOIO Ta
JMIIHOTO Npo(UTI0, BITAMIHHO-MIHEPATbHOTO KOMIUIEKCY, @ TaKOK BH3HAUEHHS IX
3HAYEHHS1 SK BHUCOKOSKICHOI CHpPOBMHM TBAapUHHOIO TOXOMKEHHA. Y po0oTi
nependavaeTbesi OOTPYHTYBAHHS BETEPUHAPHO-CAHITAPHUX ITOKA3HUKIB SIKOCTI Ta
O€3MEeYHOCTI  JIOCOCEBUX pHO, aHadl3 MOXJIMBUX OIOJIOTIYHUX 1  XIMIKO-
TOKCUKOJIOTTYHUX PU3MKIB Ta OLIIHKA POJII BETEPUHAPHOTO KOHTPOJIIO HA BCIX eTamax
BUPOOHMIITBA, 30€piraHHs 1 peanizailii puOHOI MPOTyKITii.

Buxknang ocHoBHoro wmarepiaiay. JlococeBi puOu Hanexars J0 psIy
JIOCOCENOMIOHUX 1 € OJHUMH 3 HAWOUIBII BUCOKOMIKBIIHMX OO'€KTIB CBITOBOTO
puOHOTO rociogapcTpa. JIococesi € yHiKaTbHUM 010JI0TTYHUM 00'€KTOM, YN XIMIYHUAN
CKJIaJ] TMTHAMIYHO 3MIHIOETHCS 3aJIEIKHO B1JI JKUTTEBOTO IUKITY, CEPEIOBHINA ICHYBaHHS
Ta paIioHy.

bnaropoani nococi (pix Salmo). TunoBwmii npeacTaBHUK — ATIIAHTUYHUHN JIOCOCh
(cbomra). XapakTepu3y€eThCsl HAaWBUIUM BMICTOM BHYTPILIIHBOM SI30BOTO KUY (10
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15-20 %) Ta piBHOMIpHUM HOTO PO3MOALIOM, III0 3yMOBJIIO€ BUCOKI OpTraHOJECNTUYHI
BJIACTUBOCTI.

Tuxookeancbki jococi (pin Oncorhynchus). JI HUX BIAHOCATH KETy, ropOyILy,
HEpKy Ta panmaykHy (openb. OCTaHHS € KPUTUYHO BAXKIMBOIO JJISI BETEPUHAPHOTO
HarsiAy B YKpaiHi, OCKITBKA MacOBO BUPOITYETHCS B CAJAKOBUX TOCIIOIAPCTBAX.

Tomemi (pixm Salvelinus).Boru maroTh OUThIN MIiIBHE M'SCO Ta creruigYHUN
CKJIaJl MIKPOEJIEMEHTIB, IPOTE PiAlIe 3yCTPIYAIOThCSl Y MAaCOBOMY ITPOMHUCIII.

JIuki OCOOMHHM MalOTh BHIIMN BMICT MIHEpaJbHUX PEYOBHH Ta MPUPOTHUX
AHTHOKCHIAHTIB 3aBISKH CIOKMBAHHIO KPWIA Ta APIOHMX pAaKOMONiOHMX. I[xHs
M’s30Ba TKaHWMHA OUIbII (yHKIIOHANbHA (IIUIBHA) Yepe3 IMOCTIMHY PYXOBY
AKTHUBHICTb.

depmepcbka puba BUPOLIYETHCS B KOHTPONLOBAHMX YMOBaX. li Xapyopa
IHHICTH Ha 80 % 3aJI€XKUTH BiJl CKIaay KOMOIKOpMiB. KOHTPOIIOETHCS HAKOTTMYEHHSIM
mmiaiB (Taka puba 3a3BUYall JKHUPHINIA) Ta BIJICYTHICTIO 3aJIMIIKOBUX KUIBKOCTEH
BETEPUHAPHUX MTPENapariB.

AHaroMo-TicTONIOTIYHa OyfgoBa M'SI30BOI  TKaHMHH. M'sI3U  JTOCOCEBUX
CKJIaJIal0ThCS MEPEBAKHO 3 OUTUX Ta YEPBOHUX BOJOKOH. UepBOHI M's13U (J1aTepasibHi),
BOHM Oarari Ha MIOIIOOIH Ta MITOXOHJIpii, caMe TYT 30Cepe/KeHa HalOuIbIla
KOHIIEHTpaIlis )KUPHUX KUCTO0T OMera-3. CroylydyHO! TKAHWHU Y JIOCOCEBUX 3HAYHO
MEHIIE, HI’K Y Ha36MHUX TBapHUH (0sn3bK0 3-5 %), a KoJlareH Mae HIbKUy TeMITeparypy
3BaproBaHHA. lle TOsCHIOE HIKHY KOHCHCTCHINIO TIPOAYKTY Ta WOTO JIETKY
3aCBOIOBAHICTb.

JlococeBi SIK XMKaKK 37]aTHI HAKOTTMYIYBaTH B dKUPOBIM TKaHUHI CTIHKI OpraHiyHi
3a0pynHIOBa4l Ta Baxki MeTanu (pTyTh, Kaamii), 1m0 mOTpedye CyBOpOro
BETEPUHAPHO-CAHITAPHOTO MOHITOPUHTY. binku JnococeBuUx pubd BBaXKAIOTHCS
«CTAJOHHUMH» 3a CBOEI0 3aCBOIOBAHICTIO Ta 30ajaHCOBaHICTIO. BMicT cuporo
npoTeiny B icTiBHIN yacTuHi ((ine) Bapiroe B mexax 18,5-22,5 % 3anexHo BiJl BULY
Ta (Pi310JIOTTYHOTO CTaHy pUOUM (HAMPUKIAM, Y TepioJ] HEPECTOBUX MIrpariii BMICT
Ollka B M’si3aX JUKHUX JIOCOCIB CTPIMKO TMajae). M’s30Bi OUIKM JIOCOCEBHX 3a
toniorpadiero Ta QyHKIIIMUA HNOAUISIIOTBECA HA TPU TPYIU: CApPKOIJIa3MaTU4HI OLIKU
(2530 %): Po3unnHi y Bozi. Cronu Hanexarb MIOnIO0iH (110 Aa€ KOMip) Ta YUCIEHH]
(dhepMeHTH, 1110 OEPYTh YUYaCTh y IIKOMi31; MioiopmisipHi Outku (65—70 %): po3unHHi
B COJILOBUX pPO34YMHAX (MI103UH, aKTUH). BOHM BIMOBIIaIOTh 32 CTPYKTYpYy M’sica Ta
MOT0 3/[aTHICTh YTPUMYBATH BOJIOTY ; CTpoMajbHI OuUIkM (2—5 %) Lie KojlareH Ta
enacTuH. 3aBASKH IXHIM Majiil KIJIbKOCTI JIOCOCMHA Ma€ HI’XKHY KOHCHUCTEHIIIIO.

AMIHOKHCIIOTHUH CKJIaJl JOCOCeBHX. Jlococesi micmsamb noeHuli HAOIp
He3aMiHHUuXx aminokuciom. JII3UH crpusie 3aCBOEHHIO KaJIbIII0 Ta CUHTE3Y KoJlareHy. Y
JococeBux Horo BMicT csrae 1,5-1,8 r va 100 r mpoaykry. Metionin + Lluctein ue
CIPKOBMICH1 aMiHOKHUCJIOTH, sIKI MAIOTh JITIOTPOITHY [0 3aXUIIAI0YH TTEUIHKY JIFOTUHU
BiJl kHpoBOi iH}IbTpaltii. Tpuntodan sBISE€TbCS MOMEPETHUKOM cepoToHiHy. Lle
BOKJIMBUY TTOKA3HUK CBIXKOCTI MPHU MICyBaHH1 prOU, KOJIM BMICT BUIBHOTO TpUOTO(DaHY
3MIHIOETHCH.
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Tabm. 1
BmicT He3aMiHHMX aMIHOKHMCJIOT y M’sici Jiococst (/100 r Ginka)
AMIHOKHCJIOTA Jlococh aTIIAaHTUYHUHA Eranon BOO3
Bamin 5, 5,0
[3oneiiun 4.7 4,0
JICHITUH 8,3 7,0
Oeninananid + TuposuH 8,0 6,0
MertioniH + I{ucrein 4,1 3,5
JlizuH 9.4 5,5
TpeoHiH 4.5 4,0

JlococeBi pubM Hanexarb 0 TPYHH <GKUPHUX» a00 «CEpEeTHbOXKHPHUX» PHO.
BwmicT mimiiiB y HUX Moke KoauBaTucs Big 4 % 10 20 % 3anexHo BiJ BUAY, BIKY, CTATI
Ta, 110 HAWBAXKJIIMBIIIE, KOPMOBO1 Oa3H.

Crpyxkrypsi minigu (Pocdominiau): BxoasaTe 10 ckiiany KIITUHHHUX MEMOpaH.
Bonu Oarari Ha MOJIHEHACMYEHUX JKUPHUX KHUCIOT 1 MarOTh BHUCOKY O10JIOTIYHY
aKTUBHICTh. Takox Jyxe BaxxJMBUMHU € OMera-3 *KHUpHI KUCIIOTH.

['o510BHA IIHHICTH JIOCOCEBUX — II€ BHCOKAa KOHIIEHTpAIL[isl JOBIOJAHILIIOTOBUX
KUPHUX KucaoT ponunu Omera-3. Ha BiAMIHY BiJl pOCIMHHUX OJIH (/1€ MICTHUTHCS
anb(aaiHONIEHOBA KHUCIIOTa), puda MICTUTh TOTOB1 JI0 3aCBO€HHS (DOPMH KUPHUX
kucinoT. Takux sk, FEiiko3anenracnoBa xkucnora (EIIK), ska € mnoryxHum
AHTUOKCHUJIAHTOM, Ta MAa€ KapIOMPOTEKTOPHY MIif0. A TaKOXK

JHlokozarekcaenoBa kucinora (JAI'K), sxka KpuTU4HO BaxiawBa ISt
(yHKIIOHYBaHHSI HEHPOHIB MO3KY Ta pereHepallii TKaHUH.

Hukuit nococh Mae Bumuii BMIicT EIIK ta cnemnudiunuii HaOip KapOTUHOINIB
(actakcaHTuHY). A (epMepChKUI TOCOCh YACTO MICTUTh O1JIbIIIE 3aTAJIBHOTO KUPY, aje
HOro SIKICHMM CKJIaJ 3aJIeKUATh BiJ 3aMIHM PUOHOro OOpOIIHA POCIUHHUMHU
KOMITOHEHTaMH B KOpMax.

X0o4eMo 3ayBaKUTH, 110 ACTAKCAaHTHH — LI€ YHIKaJIbHUI KOMIIOHEHT JIiMiJAHOI

dpakiii.

Tabm. 2
IopiBHSJIbHMIA BMICT dKMPHUX KUCJIOT Y Pi3HUX BUAAX JococeBuXx (r Ha 100 r):
Bupg puon 3ar3§:})}mn Cyma omera-3 EIIK AI'K
ATtnmanTuuHMi 13,4 2,5 0,9 1,1
JIOCOCh
(cromra)
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['opOymia 4.4 1,2 0,4 0,6

dopenb 6,2 1,0 0,3 0,5

panayxHa

Kera 3,8 0,8 0,3 0,4
JlococeBi — 4YM HE €MHE JKEpesio acTaKCaHTHWHY B pallioHl JroguHu. Llei

HICTMEHT HE JIMIIE 3a0apBIIIOE M’CO, a ¥ JIi€ SIK BHYTPIITHBOM SI30BUI CTa01113aTOp
XKUPIB, 3axuiiaroun OMera-3 Bij epea4acHOro pynHyBaHHS.

JlococeBi pubH € yHIKQJIBHUM JICTIO )KUPOPO3UMHHUX BITaM1HIB Ta €CEHIATbHUX
MIKpOEJIEMEHTIiB. IXH KOHIIEHTpallis B M’SI30Bili TKaHMHI 0OyMOBJIEHA BHCOKHM
BMicTOM JimiaiB (s BiTaMidiB A, D, E) Ta 0coOIUBOCTSIMU MOPCHKOI €KOCHUCTEMU
(nns Moy Ta ceneny).

Kupopozuunni Bitamiau: D, A, E Jlococs — onHe 3 HeOararboxX NMPUPOIAHHUX
moxepen 1poro Bitaminy. ¥Y 100 r ¢gine mictuthes Big 400 no 700 MO. Ile kputudHo
JU1s1 KaJibliieBo-GhocPopHOro 0OMIHY.

Bitamin A (peTuHOI) cpHsie pereHeparlii eniTenialbHUX TKAHUH Ta MATPUMII
30py.

Bitamin E (Tokodepon) aie B CHHEprii 3 CEJIEHOM, 3aXWILAIYM KIITHHHI
MeMOpaHM Bix mepokcuiamii. Moro BMicT BHUWMH y pub, IO CIOXKHBAIOTH
HaTypaJdbHUH pallioH (KpWib Ta MJIAHKTOH).

Bonopo3unnsi Bitaminu rpynu B. Oco6nuBa yBara npuauiserbes Bitaminy B12
(xobanaminy) Ta Bitaminy B6.

OckiJIbKH J10CcOCeBl (OUTBIIICTDh BUIIB) € MIPOXITHUMU 200 MOPCHKUMU prUOaMH,
BOHU AKTUBHO HAKOMUYYIOTh €JIEMEHTH, Ne(IIMTHI B KOHTUHEHTAJbHUX PETioHax
TaKuX K of, ceneH Ta hochop i kanbiiil. Mox HeoOXiqHMI 115 CHHTE3y THPEOIIHIX
rOpMOHIB. ¥ JococeBux ioro BMicT y 10—20 pa3iB Buumi, HiX y sioBuunHi. Cenex
SBIISIETHCS. TIOTYKHUM 1IMYHOMOAYJISATOpOM. BaknuBo 3a3HaunTH, 110 CeJeH y pubi
3HAXOOUTHCA y (DOpPMI CEICHOMETIOHIHY, KMl Mae BUCOKY OlomoctynHicTh. Docdop
ta Kanbwiii 3Haxonarbess y (i3ionorivHo 30ajaHCOBAHOMY CIIBBIJHOILIEHHI, IO
CIIpUsI€ 3MIITHEHHIO KICTKOBOT TKAHWHH.

Tabx. 3
BmicT MiKpoeJsieMeHTIB Yy M’5130Biil TKAHUHI ATJIAHTUYHOTIO JIOCOCS
EnemeHt BwmicTt (Mkr/100r) % Bia 1000BOI HOpMHU
Cenen 30.0-45.0 65 %
Hon 50.0 - 60.0 40 %
3amizo 0.8 - 1.0 (mr) 6 %
K 0.4 -0.6 (mr) 5%

Y mporeci JOCHIKEHh BHU3HAUAIU OPTaHOJNENTHYHI, (I3UKO-XIMIYHI Ta

010JI0T1YH1 MOKAa3HUKH SAKOCTI M’sica JiococeBUX pub. OpraHojJenTUYHY OIIHKY
MIPOBOJIWJIM 32 30BHIIITHIM BUIVISIZIOM, KOHCUCTEHIIEIO M S30BOi TKAHWHU, 3al1aXOM Ta
cTaHoM 3s10ep. Di3UKO-XIMIUHI MOKA3HUKU BKJIIOYAJIM BU3HAYEHHS MAacOBOI YaCTKU
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BOJIOTH, O1JIKa, )KHPY Ta MIHEPAJIIBHUX PEYOBHH 13 3aCTOCYBaHHSM 3araJIbHONPUHHATUX
1a60paTOPHUX METOMIUK.

AMIHOKHUCIIOTHUHM CKJIag OUIKIB  JOCHIKYBadd METOIOM 10HOOOMiIHHOT
xpomarorpadii, a mimigHud TpodiTe — Ta30BOK0 XpoMaTtorpadicio 3 BU3HAYCHHSIM
BMICTY TOJIHEHACHUEHUX KHUPHUX KHUCIOT ponuHu Owmera-3. BitaminHuii ckian
BHU3HAYAJU CIIEKTPOPOTOMETPUIHUMHU METOIAMHU.

OTpumaHni pe3ynbTaTH OOpOOISUIM METOAaMH BaplalliiHOI CTATUCTHKU 3
BUKOPHUCTaHHSIM CTaHAAPTHUX MPOTPAMHHX 3aCO0iB.

BucHOBKH Ta nepcrneKTHUBHU MOAAJIbIINX AOCTiIKeHb. Y pPe3ynbTari
IIPOBEJICHUX JIOCIIKeHb BCTAHOBIICHO, 1110 JIOCOCEB1 pUOU XapaKTepU3YIOThCS
BHCOKOIO XapuOBOIO Ta 010JIOT1YHOIO IIHHICTIO, 3yMOBJICHOIO 3HAYHUM BMICTOM
MTOBHOIIIHHUX O1JIKiB, IMOJTIHEHACHUYCHUX KUPHUX KUCJIOT POJUHU OMera-3, BITaMiHIB 1
MiIHEpaJbHUX PEYOBUH. AMIHOKUCIOTHUHN Ta JIMIIHUM CKJIaa M’sica JOCOCEBUX pUO
CBIJTYUTH PO X BUCOKY 3aCBOIOBAHICTD 1 IETUYHY IIHHICTb, IO MiATBEPHKYE
JIOIIBHICTH IIMPOKOTO BUKOPUCTAHHS J1aHOT pUOHOT IPOAYKIIT y XapuyBaHH1
HACEJICHHSI.

BerepunapHo-caHiTapHa OI[IHKA NTOKa3ajia He0OX1IHICTh MOCTIMHOTO KOHTPOJIIO
AKOCTI Ta OE3MEYHOCTI JIOCOCEBUX pUO, OCOOIMBO 3 OIVISIYy HA MOXIJIHMBY HAsIBHICTh
napasuTapHuX 1HBa31i, MiIKpOO10JOTIYHOTO 3a0pYAHEHHS Ta 3aJTUIITKOBUX KIJTBKOCTEH
XIMIKO-TOKCHUKOJIOTITYHUX ~ pe4oBUH. OTpuMaHi  pe3yapTaTd  MiATBEPIKYIOTh
BAXJIMBICTh JOTPUMAHHS BETEPUHAPHO-CAHITAPHUX BUMOI Ha BCIX eramax
BUPOOHMIITBA, 30€piraHHs Ta peani3amli puOHOI MPOTYKIIIi.

[lepcniekTBY MOAAIBIINX TOCTIIKEHD MOJSITAI0Th Y MOTTUOJICHOMY BUBYCHHI
BIUIMBY YMOB BHUPOIIYBaHHS Ta TOJIBJII B aKBakKyJbTypl Ha XapyoBY I[IHHICTH 1
O€3MEeYHICTh JIOCOCEBUX pUO, YIOCKOHAJIEHHI METOMIB BETEPUHAPHO-CAHITAPHOIO
KOHTPOJTIO, & TAKOXK y JOCIIIJIPKEHH1 HAKOTTMYEHHS €KOJIOTIYHUX 3a0pY/IHIOBaUIB y M’ SICl
pu0 3aI€KHO Bl perioHy MOXOMKeHHS. JIOIIIBHUM € TaKOXK PO3IITUPEHHS J10CIIIIKSHb
IIIOJI0 3aCTOCYBAaHHS CYYacCHHX OIOTEXHOJOTIYHMX 1 MOJICKYISIPHHUX METOMIB JIJIst
PaHHBOT A1arHOCTUKH MOTEHIIMHUX PU3UKIB Y JIOCOCEBIM MPOTYKIIii.
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Abstract
The article examines the nutritional and biological value of salmonid fish as an important
object of veterinary and sanitary control. The chemical composition of salmonid meat is analyzed,
in particular the content of proteins, fats, vitamins, and minerals, as well as their role in ensuring
the high nutritional value of the product. Special attention is paid to the lipid profile represented by
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omega-3 polyunsaturated fatty acids, which are important for the physiological functions of the
human body. The main veterinary-sanitary indicators of quality and safety of salmonid fish are
outlined, including parasitological and chemical-toxicological risks. The importance of compliance
with veterinary-sanitary requirements at all stages of production and circulation of fish products is
emphasized.

Keywords: salmon fish, nutritional value, veterinary and sanitary examination, proteins,
omega-3 fatty acids, food safety.
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MODERN ASPECTS OF VETERINARY AND SANITARY INSPECTION OF
MUTTON IN THE SOUTH OF ODESSA REGION

Abstract

The article presents a literature review on the issue of veterinary and sanitary inspection of
lamb in the southern Odessa region. Sheep breeding is considered a traditional livestock industry for
this region. This is also due to the presence of favorable conditions for keeping and breeding sheep,
which are unpretentious to the conditions of keeping, and are also characterized by early maturity
and fertility. Mutton is characterized by good taste, high nutritional and dietary value, as well as low
cholesterol content, compared to meat from other mammals. If properly organized, the sheep farming
industry may require minimal investment. However, the sheep breeding industry poses a threat of
introducing transboundary diseases into the territory of Ukraine, including bluetongue, plague of
small ruminants, sheep and goat pox, and foot-and-mouth disease, which are registered in countries
bordering the region (Moldova, Romania), and against which measures are being taken in bordering
countries. Eliminating outbreaks of these diseases in European countries leads to huge economic
losses associated with the lack of products, treatment, preventive measures, and vaccinations. The
problem has become extremely urgent since the introduction of martial law in Ukraine, when
southern border checkpoints began to be actively used. At the same time, literary sources prove the
huge role played by wild fauna, whose numbers are currently not regulated due to the ban on hunting,
in the spread of these diseases. Cross-border diseases can cause enormous losses to livestock, and
consequently to the country's economy. Therefore, qualified veterinary and sanitary inspection of
carcasses of sheep, mutton, and live animals should be given great attention, because the well-being
of both the region and the country as a whole depends on it. The procedure of veterinary and sanitary
inspection should be strictly carried out, in compliance with the norms of current legislation
regulating the quality and safety of food products, food raw materials, at all levels. The leading place
in preventing pathogens from entering the territory of our state also belongs to the conduct of
qualified control of mutton and sheep products at the state border.
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Introduction. The health of the country's population directly depends on the
quality and safety of the products they consume. The current and undisputed priority
of the national integration policy of Ukraine as an independent sovereign state has
become the course towards European integration, its acquisition of associated, and over
time, full membership in the EU [47].

In Ukraine, European integration processes are gradually taking place in all
sectors, including the food industry. Measures are being actively implemented to
transition to international requirements for the control of products of animal origin,
taking into account sanitary and hygienic requirements at all stages of production and
sale [15]. At the same time, livestock farming in the south of the Odessa region has its
own characteristics, one of which is the popularity of such an industry as sheep
breeding, which is traditional for Bessarabia [44-45]. The economically useful qualities
of sheep (high reproductive capacity, precocity, good payback for the feed consumed,
duration of use of reproductive livestock, fertility and multiplicity) provide their
advantage compared to other types of farm animals [26]. In modern agriculture, the
development of sheep breeding is becoming increasingly important. Sheep farming is
an export-oriented meat industry. Odesa region is the national leader in the number of
identified and registered sheep and goats in Ukraine. According to official data, as of
January 1, 2024, 255.3 thousand heads of sheep and goats are kept in all categories of
farms in the Odessa region, of which 23.1 thousand heads or 9.1% are in 39 agricultural
enterprises and 232.2 thousand heads in households or 90.9% [40-41].

Today, the share of lamb in the meat balance of Ukraine is 5-6.5%, and in some
regions of the country, where it is an essential product for preparing national dishes, it
reaches 30% or more [17].

The majority of lamb is produced in small and medium-sized farms and sold in
agri-food markets. Therefore, it is the state veterinary and sanitary examination
laboratories in agri-food markets that bear the greatest responsibility for the sale of
high-quality and safe raw materials to the population. In addition, the south of the
Odessa region borders neighboring states (Romania, Moldova), and border
checkpoints, under martial law, are actively operating, which creates a threat of
introducing cross-border diseases into the territory of our state, including sheep
diseases of infectious and invasive etiology.

Analysis of recent research and publications. The analysis of recent research
and publications has proven the relevance of the problem.

Meat plays a leading role in human nutrition. It has been, is and will remain one
of the important sources of food. The human body is biologically adapted to consume
it. Due to its valuable nutrients, which are important for our body, meat should be
present in the daily diets of the population on a permanent basis, and replacing it with
vegetable proteins is inappropriate. Scientists have found that conjugated linoleic acid
plays a major role and beneficial effect in human life, modulating inflammatory and
immune reactions, improving and forming bone mass. Carnosine has a strong
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antigenotoxic and antioxidant effect, slows down the aging process. Literature
indicates that meat consumption is highest in countries where the population has high
income. In Brazil and Australia, people are increasingly preferring meat in their diet
[21].

Analysis of literary sources proves that sheep breeding is a significant source of
meat raw material production [17]. This industry is climate-oriented farming. Sheep
farming products have a relatively low carbon footprint. Sheep emit less methane
compared to cattle, which reduces their climate impact. Sheep can use pastures,
including those that are unsuitable for other types of farm animals. This allows the
rational use of land resources and prevents their degradation. In addition, sheep can
improve soil structure and prevent erosion through natural grazing. They destroy the
topsoil less than cattle, which helps preserve soil cover and has a direct impact on the
climate. Thus, the development of sheep breeding is not only an economically
profitable, but also an environmentally and socially significant area of agriculture.
According to experts, investments in sheep farming contribute to the sustainable
development of rural areas, increasing food security, and strengthening the country's
economy [40-41].

The southern region of Ukraine is the main one for the sheep breeding. This
accounts for 49.7% of the total livestock population in Ukraine. The main breeds in
southern Ukraine are the Ascanian fine-wool, the Ascanian meat-wool with crossbred
wool, the Ascanian Karakul, and the Tsygai. According to scientists, the main direction
of development of the sheep breeding industry in Ukraine should be the creation of
meat sheep breeding, because the state has significant potential for the production of
high-protein feed, which is absolutely necessary for the development of this direction
[45].

However, despite the positive aspects, despite the rich natural resources,
favorable climate and ancient traditions, the sheep breeding is in decline. This is due
to changes in agrarian policy, the influence of global economic trends, labor migration,
and the consequences of military operations [40].

In addition, the analysis of literary sources demonstrates that the current global
epizootic situation is characterized by a pronounced increase in tension regarding a
number of the particularly dangerous viral infections of livestock, including diseases
of sheep and goats. The above diseases include plague of small ruminants, sheep and
goat pox, and Rift Valley fever.

The analysis of literary sources proves that the sheep breeding industry is also
one of the leading in the countries bordering Ukraine (Romania, Moldova), and plays
a major role in maintaining the economic stability of these countries [12, 13, 18, 25,
42]. So, the production and trade of the lamb and goat meat can bring significant
income to Romanian farmers. Although raising these animals is a traditional practice
in Romania, the profitability of the sector depends on various contextual factors [25,
43]. Between 2003 and 2017, Romania became an important source of live sheep and
goat exports [18]. Sheep breeding is a developed branch of livestock farming in a
country like Serbia, which has a favorable climatic conditions [9].
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However, the above-mentioned positive aspects are accompanied by a constant
threat of cross-border infections entering the territory of our state, as there is constant
transportation of animals, transportation of raw materials, and possible outbreaks in
wild fauna, which is associated with similar climatic conditions of the regions, climate
change, and the ban on hunting in Ukraine during martial law.

The Food and Agriculture Organization of the United Nations (FAO) and the
World Organization for Animal Health (WOAH) determine that the most dangerous of
the infectious animal diseases are those with transboundary potential. They spread
rapidly across large areas of different countries and between them, easily crossing
borders, creating social and economic impacts on society and animal health at the herd
level. Transboundary animal diseases threaten food production due to shortages of raw
materials, the risk of human diseases, and the zoonotic potential of the latter [20]. There
are also significant socio-economic impacts from the cost of control or prevention
measures, as well as from the trade restrictions that may arise from the outbreaks. Thus,
there is a high probability that these diseases could exacerbate poverty and food
insecurity. Unfortunately, transboundary diseases are predominantly found in low-
income areas, which increases the significance of the consequences and the difficulty
in obtaining funding for control or prevention measures [19].

In Ukraine, the main regulatory acts regulating the veterinary and sanitary
inspection of meat raw materials, including lamb, and preventing outbreaks of
transboundary diseases are the Law of Ukraine On the Basic Principles and
Requirements for the Safety and Quality of Food Products, the Rules for Pre-slaughter
Veterinary Inspection of Animals and Veterinary and Sanitary Examination of Meat
and Meat Products, the Law of Ukraine On Veterinary Medicine and Animal Welfare,
Veterinary and Sanitary Rules for Animals, Slaughter and Sanitary Points of Farms
and Yard Animal Protection [23-24, 34-35]. In addition, the regulatory act regulating
the conduct of veterinary and sanitary inspections in state laboratories of veterinary
and sanitary examination in agri-food markets is the Regulation on the State Laboratory
of Veterinary and Sanitary Examination in the Market [33].

The aim of the work was to analyze the available literature sources on the
features of veterinary and sanitary inspection of lamb in the south of the Odessa region,
which borders neighboring states, and to assess the existing risks of introducing
transboundary diseases (sheep and goat pox, bluetongue, foot-and-mouth disease, etc.).

Presentation of the main research material. In order to study the current
problem, domestic and foreign literary sources were analyzed (50 sources in total).

The main research methods were analytical, statistical, and comparative.

The south of Odessa region is characterized by favorable climatic conditions for
the development of the sheep breeding industry. In addition, this livestock industry is
traditional for the region, which is reflected in the culinary preferences of the local
population, traditions [26]. Accordingly, in this area, the need to conduct veterinary
and sanitary inspections of lamb by specialists of the State Food and Consumer Service
arises frequently.
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According to Lugovoi S. I. and co-authors, about 1.35 million heads of the total
livestock remain in Ukraine. Of these, only about 180 thousand sheep are located in
enterprises operating at an industrial level. Scientists note that the most important
feature of domestic sheep is their great plasticity and significant potential for
adaptability to various climatic and forage conditions. These animals can be bred on
farms of various production sectors throughout Ukraine. Based on the practice of
highly developed countries, a common form of sheep farming that has proven itself is
farming with modern production technology. Scientists believe that the development
of sheep farming could be an approach to solving the country's meat problem [26, 44].
In addition, sheep productivity is directly related to their feeding [37]. Also, the
successful development of sheep farming largely depends on taking into account the
biological characteristics of sheep, which, unlike other ruminants, are able to consume
significantly more plant species [17]. Thus, modern approaches in sheep farming are
aimed at integrating scientific achievements and innovative technologies to increase
productivity, product quality and sustainability of the industry [41]. The provisions of
the Program for the Development of the Sheep Breeding Industry of Ukraine for 2012-
2025, developed by the Institute, provide for a 2.2-fold increase in the number of sheep
in farms of all forms of ownership in the Southern region [45].

According to Stoyanova A. A., the restoration and development of sheep
breeding in the Odessa region requires a comprehensive approach that will include
modernization of production, increasing work efficiency and attracting investments.
The introduction of innovations, the transition to environmentally friendly methods and
organic farming can give impetus to the growth of this industry. In addition, the
development of exports, especially to EU countries, will become an important factor,
given the growing demand for organic products [40].

It should be noted that qualified veterinary and sanitary inspection of lamb plays
a leading role in ensuring food security of the population, as well as in preventing the
territory of our state from the introduction of transboundary diseases that occur in the
states bordering the south of the Odessa region (Romania, Moldova), especially during
martial law [12, 42].

Thus, there are studies that indicate that 8.33% of lamb sold in the agri-food
markets of the Odessa region is questionably fresh, and some samples even show weak
toxicity [15].

It should also be understood that the quality of lamb is directly related to the
well-being of the area. Often, lamb in the south of the Odessa region is obtained from
animals affected by parasitic diseases, the peak of the infestation of which falls on the
summer months, so it is at this time that veterinary and sanitary inspection should be
as professional and qualified as possible. Sheep in the south of the Odessa region are
most often affected by invasive diseases such as moniesiosis and echinococcosis.
According to scientists, the seasonal dynamics of these helminths are not stable due to
rapid climate changes in the region in recent years [7, 11, 36]. Inspection should be
based not only on the classical, generally accepted methods, but also on the results of
the latest methods of the raw material identification [8].
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Transboundary diseases that can occur among sheep include peste des petits
ruminants, sheep and goat pox, bluetongue, foot-and-mouth disease, and Rift Valley
fever. It was with the threat of the introduction of plague of small ruminants and foot-
and-mouth disease into the territory of Ukraine that our country faced in 2025, as
outbreaks were recorded in neighboring countries.

Peste des petits ruminants (PPR) is a highly contagious disease that affects
domestic and wild small ruminants, causing significant economic losses [39]; affects
productivity and international trade in animals worldwide [28]. Peste des petits
ruminants was first described in West Africa, where it has probably been endemic in
sheep and goats since the outbreak of the rinderpest pandemic and has always been
misdiagnosed as rinderpest in sheep and goats. Since its discovery, PPR has had a
significant impact on sheep and goat farmers in Africa [27]. PPR is spreading at an
accelerated rate throughout the world and is of serious concern as it continues to wreak
economic and social havoc. The spread and prevention of PPR in endemic countries
must be contained through an effective vaccination program. Affected animals must be
provided with the necessary treatment and care. Rapid and accurate diagnosis is of
paramount importance, along with various diagnostic tools, to prevent further spread
of the disease [2]. In addition, when diagnosing the disease, the seasonality of
respiratory diseases in sheep should be taken into account [30].

Plague of small ruminants is manifested by fever, mucopurulent discharge from
the nose and eyes, necrotic and erosive stomatitis, pneumonia and enteritis. [38]. This
disease is prone to relapses [14]. The disease is widespread in a number of Asian
countries, Tibet, Egypt, Pakistan, Africa, the Middle East, and India [46]. Thus, the
overall cumulative prevalence of the disease among sheep and goats in Pakistan was
51%. Scientists have proven that the spread of the disease is influenced by animal
husbandry methods, immunization and geographical factors [1, 49]. In Ethiopia, the
prevalence of the disease among sheep is 71.2%. Following the successful eradication
of rinderpest, the World Organization for Animal Health (WOAH) and the Food and
Agriculture Organization of the United Nations (FAO) have committed to eradicating
peste des petits ruminants by 2030. Scientists note that the fight against the disease in
this region should be based on quarantining animals when they are imported into farms,
vaccination, isolation, and identification of the pathogen using PCR [46].

PPR was confirmed in Sudan using ELISA in samples from infected and dead
animals in outbreak areas. Approaches to eliminate the disease are generally accepted
and similar to those used in other countries (quarantine, vaccination, isolation and
monitoring of the pathogen) [3].

Literature data show that in India, peste des petits ruminants is among the ten
most common diseases and ranks first among viral diseases, accounting for 36% of
mortality in sheep and goats. Outbreaks of the disease are recorded throughout the year,
but most often occur during the lean season, especially in winter (January-February) in
various regions. Thanks to the implementation of a strategic mass vaccination program
since 2011, the number of reported outbreaks has gradually decreased in most states in
India [5-6].
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Romania, as a supplier of live animals, is also valued for raising animals under
extensive grazing systems [13, 18]. Favorable conditions for raising sheep and goats
have placed Romania in 3rd place in the European Union in terms of their number. In
2019, the sheep population was 10,358,699 heads, and goats - 1,594,862 heads [12].
However, on 19.07.2024, the first outbreak of peste des petits ruminants in Romania
was confirmed. In August 2024, 56 outbreaks of peste des petits ruminants were
confirmed in Romania in Tulcea, Constanta and Timis counties. As a result of the
measures taken by the authorities, a total of 236,082 sheep and goats were killed. The
first cases of the disease appeared on 07/11/2024, and deaths were observed in the
following days. PPR also appeared in Greece among goats and sheep kept in the
municipality of Kalambaka, which was confirmed on 11 July 2024. In 2018, among
the countries located closer to Romania, the disease was registered in Turkey, Georgia
and, more recently, in Bulgaria. Tens of thousands of animals were killed and large
areas were quarantined. In January 2025, the first outbreak of peste des petits ruminants
(PPR) was confirmed in Hungary at the National Food Chain Safety Authority (Nébih)
laboratory in Szallas county, marking the first case of rinderpest in the country, and the
sanitary and veterinary authorities declared an alert. Measures were also taken in
Slovenia [29].

According to the legislation in force in Ukraine, in the event of detection of
patients suspected of having PPR, after slaughter, carcasses, blood, skins and all other
slaughter products are destroyed by burning. And when slaughtering animals that have
been infected with PPR, the meat and offal are sent for industrial processing after
microbiological examination [34].

Sheep and goat pox is an extremely devastating systemic viral disease of sheep
and goats. This disease is manifested by skin and internal lesions, fever, conjunctivitis,
oculonasal discharge, and excessive salivation. Sheep and goat pox viruses can survive
in the environment for a long periods of time. This is an economically important
disease because it causes high morbidity and mortality in sheep and goat farming.
These diseases are widespread in the Middle East, Africa, Central Asia, and India. In
Ethiopia, the disease is prevalent in all regions, and in an endemic areas it is of
economic importance due to production losses due to reduced weight gain, milk yield,
damage to wool and hides, causing abortions and increased susceptibility to other
diseases, and 1s also a direct cause of death. The disease is more severe in young
animals than in adults. According to the authors, treatment should be aimed at
preventing secondary bacterial infection. The movement of animals and animal
products should be restricted during a disease outbreak. Carcasses, hides, wool or fiber
that may have been contaminated should be burned or buried. In addition, insects that
are potential vectors of the virus should be controlled, and animals should be
vaccinated - this is the main control measure in endemic regions [48]. Diagnosis of the
disease relies largely on clinical symptoms, confirmed by laboratory tests using real-
time PCR, electron microscopy, virus isolation, serology, and histology. Control and
elimination of sheep and goat pox virus depend on timely recognition of disease
outbreaks, vector control, and movement restrictions [50].
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Literature sources report that sheeppox is traditionally endemic in Africa, the
Middle East, and several countries in Southeast Asia, but is considered a transboundary
disease capable of epidemically affecting countries that were previously free of it. This
is a disease that must be immediately reported to the World Organization for Animal
Health (WOAH) and the European Union (EU). On 19 September 2022, the disease
re-emerged in Spain, which had been free of it since 1968, causing a total of 30
outbreaks until 17 May 2023, when the last outbreak was recorded. Disease control
and eradication measures were implemented in EU legislation and were based on the
complete destruction of positive herds, zoning and movement restrictions, as well as
enhanced biosecurity and passive surveillance [16].

Based on the requirements of the legislation in force in Ukraine, carcasses and
internal organs with a benign form of the disease and healing of pustules after removal
(cleaning) of pathologically altered, swollen tissues are sent for industrial processing.
Carcasses and slaughter products in cases of draining, hemorrhagic and gangrenous
forms are disposed of, and the skins are disinfected [34].

Bluetongue is a viral disease of ruminants, especially sheep, transmitted by
arthropodsBluetongue was previously thought to be limited to Africa and parts of the
Middle East, but it has now become a problem in sheep-raising countries around the
world. Over the past 10 years, Europe has experienced serious outbreaks with
significant economic consequences. Immunization campaigns can be conducted to
successfully control and limit the spread of the disease. As scientists note, the late use
of vaccination led to the widespread spread of the disease, which subsequently caused
significant livestock losses in the affected regions [22]. Bluetongue is diagnosed in
almost all species of ruminants (wild or domestic), as well as in predators, rodents and
reptiles. Apart from Antarctica, cases of bluetongue have been recorded in almost every
corner of the Earth, either as an enzootic (Africa, North America) or as an epidemic
disease of ruminants. The clinical form of bluetongue occurs primarily in sheep,
causing a febrile disease characterized by hemorrhagic clinical signs and increased
mortality. In recent years, strong evidence has emerged that wild ruminants may play
an 1mportant role in the epidemiology of bluetongue. Prolonged viremia in
subclinically infected wild ruminants makes them suitable for maintaining the virus in
populations of susceptible animals. This can create serious problems in implementing
disease control programs without continuous monitoring of the situation; the potential
presence of virus serotypes in wild cervids different from those targeted by the
intervention [4, 10]. In Europe, outbreaks of bluetongue virus were recorded in France
in 2015. In addition, it has been scientifically proven that the bluetongue virus still
circulates in some regions of southern and southeastern Europe, the Balkan countries
(Italy, Spain, Turkey, Croatia, Bulgaria, Romania, Moldova, Albania, Serbia, Croatia,
Montenegro, Macedonia, Bosnia and Herzegovina). According to the anvil, the
restriction zones are regularly updated and they restrict the movement of live animals,
but these zones will not be able to prevent the spread of vectors [32].
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According to the regulations in force in Ukraine, if signs of bubonic plague are
detected after slaughter, all animal slaughter products are destroyed, and the skins are
disinfected [34].

Another transboundary disease whose outbreaks can be linked to the use of small
cattle and raw materials from these animals is foot-and-mouth disease, a highly
contagious and economically devastating disease endemic to the African and Asian
continents that affects cloven-hoofed animals, causing fever, ulcers in the mouth, udder
and hooves, leading to significant economic losses. Symptoms of the disease include
drooling, lameness, feed refusal and reduced milk production, requiring immediate
notification to veterinary professionals when suspected and strict adherence to
biosecurity to prevent the spread of the virus. The main measures for the prevention of
foot-and-mouth disease in small ruminants are ensuring quarantine for newly acquired
animals; strict control over the movement of animals and compliance with sanitary
standards; increasing the attention and vigilance of animal owners, especially during
periods favorable for the virus (low temperature and high humidity) [31].

According to current legislation, the release of meat and other slaughter products
in raw form is prohibited. Meat and other products obtained from the slaughter of sick
animals in the absence of pathological and anatomical changes in the carcass or the
detection of minor lesions, as well as from animals suspected of having the disease,
who have had the disease, vaccinated with an inactivated vaccine (before the end of 21
days) in disadvantaged areas and a threatened zone, are used depending on the
microbiological examination.

In the presence of single small, numerous or large necrotic foci in the muscles
(pelvic and thoracic limbs, shoulder girdle, etc.), as well as in complicated forms of
foot-and-mouth disease accompanied by gangrenous or purulent inflammation of the
limbs, udder and other organs, the carcass and organs are sent for disposal.

If more than three months have passed since the quarantine was lifted from the
farm, animals that have had foot-and-mouth disease, as well as animals vaccinated
against foot-and-mouth disease 21 days after vaccination, are allowed to be sent to a
slaughterhouse, and meat and other slaughter products in this case are sold within the
country without restrictions [34].

Conclusions and prospects for further research. Food security is one of the
top priorities of our state, because the health of the population and the competitiveness
of domestic products on the world market depend on it. Under the conditions of
European integration, today the regulatory framework regulating the quality and safety
of food products is undergoing stages of adaptation to European legislation.

Mutton plays an important role in providing the population with meat, especially
in the southern regions of the Odessa region, where sheep breeding is a traditional
branch of livestock farming. With the beginning of the full-scale invasion, border
crossings located in the south of the Odessa region began to be actively used, which
daily creates risks of introducing cross-border diseases into Ukraine, among which
sheep diseases (pest of petits ruminants, sheep and goat pox, bluetongue, foot-and-
mouth disease) play an important role, especially since outbreaks of diseases have been
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registered in neighboring countries (Romania, Moldova, Bulgaria, Greece) and taking
into account that wild animals may participate in the spread of diseases. Therefore,
special attention should be paid to conducting veterinary and sanitary inspections of
sheep carcasses in this region. It is also advisable to conduct educational work among
veterinary medicine specialists and raw material consumers regarding existing threats.

Further research is planned to be devoted to studying the quality and safety
parameters of lamb sold in agri-food markets in various districts of the Odessa region,
as well as to improving veterinary and sanitary inspection methods.
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CYYACHI ACIHIEKTU BETEPUHAPHO-CAHITAPHOI'O
IHCIIEKTYBAHHA BAPAHUHU B YMOBAX HIBJAHA OAEIIINMHN

Anomauin

Y cmammi npeocmasneno nimepamypHuil 02180 3 NUMAHHA 6eMEPUHAPHO-CAHIMAPHO20
iHCcnekmyeauHs oapanunu 8 ymosax nieons Odecvkoi obnacmi. Biguapcmeo 01 0ano2o pecioHy
88adCAEMbCA MPAOUYILIHOIO 2any33t0 meapunnuymaea. 11oe’a3ano ye 1l 3 HaAA8HICMIO CNPUAMAUBUX
VMO8 OJ11 YMPUMAHHS | PO36€0EHHs. 08eyb, SKI € HeUOALIUBUMU 00 YMO8 YMPUMAHHS, A MAKONHC
Xapaxkmepusyromscsi cKopocmuziicmio ma nioowyicmio. bapanuna xapxmepuszyemovca eapuumu
CMAKOBUMU BIACMUBOCMIAMU, BUCOKOIO NONCUBHOIO MA XAPYOBOI0 YIHHICMIO, A MAKONMC HU3LKUM
BMICMOM X0JleCMepuHy, y NOPIGHAHHI 3 M SACOM [HWMUX ccasyig. 3a yMO8 npasuiibHoi opeanizayii,
2any3vb giguapcmea Modxce nompebdysamu MIHIMAIbHOI Kintbkocmi ekaadeHb. (OOHaK, 2any3b
giguapcmea cmeoproe 3azpo3y 3aHeceHHs Ha mepumopiio YKkpainu mpanckopooHHux xeopob, ceped
AKUX Ot0mane, 4yma OpiOHUX HCYUHUX, 8ICNA 08eyb Ma Ki3, AWYp, AKI peECmpyIOmbCs Yy MeNCYIOUUx
i3 pecionom kpainax (Mondoea, Pymynis), ma i3 akumu y npukopOOHHUX KPAiHAX NPOB0OSMbCs
3axo0u bopomvoOu. Jlikgioayis cnanaxie yux 3axeopro8ans y €BPONEUCHKUX KPAIHAX NPU3800UnMb 00
BEeNUYEIHUX EKOHOMIYHUX 30UMKi8, NO8 A3aHUX 3 HeOOOMPUMAHHAM NPOOYKYii, NpOBEOeHHAM
JUKY8aHHA, NpoinakmuyHux 3axodie, weniens. Haozsuuaiino akmyaninvoro npobiema cmana 3
MOMeHmY 88e0eHHs 8 YKpaiHi GiliCbKOB02O CMAHY, KOIU NIGOEHHI NPUKOPOOHHI NYHKMU NOYAIU
AKMUBHO BUKOPUCIOBY8AMUCH. Y MOl dce uac, nimepamypHi 0xcepena 008005mb eIUYe3Hy pob y
NOWUpeHHi OAHUX 3aX80PI06AHL NPeOCMABHUKIE OUKOI (hayHU, YUCENbHICb AKUX HA CbO2OOHIUHIL
OeHb He pe2ynoemuvcsl uepe3 3a00poHy MUCIuecmed. TpanHckopOoHHi X6opobu 30amui 3a80asamu
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MBAPUHHUYMBY, A BIONOGIUOHO U eKOHOMIYI Kpainu eenuyesnux 3oumxie. Tomy keanighikosarnomy
8EMEPUHAPHO-CAHIMAMHOMY  THCNEKMYBAHHIO MYW 06eyb, OAPAHUHU, JHCUBUX MBAPUH MAE
NpUOLIAMUCL 8eluKa yeaza, 60 came 6i0 Hb020 3anedcums O1a20N0NYYYs K pe2ioHy, max i KpaiHu
syinomy. llpoyedypa eemepunapHno-caHimapHo2o IHCNEKMY8AHHA MAE YIMKO BUKOHY8AMUCDH, 13
OOMPUMAHHAM HOPM YUHHO20 3AKOHOOABCMEA, WO De2ylioe€ NUMAHHA AKOCMI ma 6e3neyHocmi
NPOOYKMI8 XapuyeauHs, NPOO0BOIbYOI CUPOBUHU, HA YcX pieHax. IIposione micye y nHedonyujeHHi
nOmMpanyisiHHHA 30YOHUKIE HA MEepUmopito HAWOi 0epicasUu HANeHCUMb MAKONC NPOBEOEeHHIO
K8aNihikoeano2o Konmpoo 6apanuHu ma npoOYKYii 8ieUapcmed Ha 0epICABHOM)Y KOPOOHI.

Knrouoei cnosa: sieuapcmeo, bapanuna, emepuHaprHo-canimapue iHCheKmy8auHs, AKicmo,
be3neunicmo, HOpMamMuHa 6a3a, MPAHCKOPOOHHI X80POOU, KILIMAMUYHI 3MIHU.
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MOP®OJIOTTYHUH BIIJIUB AHTUBAKTEPIAJIBHUX HIOBHUX
MATEPIAJIIB VICRYL PLUS I SILVER PGA
HA ITPOLEC 3AT'O€HHA PAH

Anomauin

Y pobomi npeocmasneno pesynomamu eKcnepuMenmanbHo20 OOCHIONCEHHS MIiCyegoi
MKAHUHHOI peakyii Ha 06a cyuacHi pozcmoxkmyeani wosHi mamepianu - Vicryl Plus ma Silver PGA y
MOOeNl YUKOONCEHHST M SIKUX MKAHUH MedialbHOi nogepxHi cmeena ceuneu. OQbuosa mamepianiu
Hanex)camsv 00 CUHMEMUYHUX NONICNIKONIOHUX HUMOK, Npome XapaxkmepusyromvCs pi3HUMU
MexaHizmamu  aumumikpoobnoi 0ii: y Vicryl Plus peanizyemvcsi 3a605Ku  MpUKio3aHo80M)
noxkpummio, mooi sax y Silver PGA - uepe3 eusinvHenHs ionie cpiona. J{ocniodxcenHs 8UKOHY8AIU HA
080X 2pynax meapuH, y AKUX Npo8oouIU 3a0ip 3pasKie mKaHun y OLIAHYI wea Ha 7-my ma 14-my 006y
nicis  onepamusnoco empyyanus. Ilposedenuti 2cicmonociunuil  amaniz 003604U8  OYIHUMU
ocobnusocmi nepebdicy 3ananvhoi peakyii, GoOpmysanHs epaHyIaYiuHOi MKAHUHU MA NOYAMKOBUX
¢as pemoodentosanus. Ha 7-my 000y 6 000X epynax peecmpyeanu ymeopeHHs 2panyIayiiiHoi mKaHuHu
3 pi3Hol0 iHmeHcusHicmio kaimunnoi peaxyii. [ns Vicryl Plus 6yna xapaxkmepnoioo nomipHa
MaxkpogazanvHo-tiMpoyumapua iHginempayis, wo ceiouums npo axmueny ¢azy ouuweHHs ma
nouamkogoi pecenepayii. Hamomicmo y 30ni Silver PGA 8i03nauanu HUxcuy wiibHicms 3anaibHO20
iHinbmpamy, Oinbw YNopsAOKO8AHY CMPYKMYPY CPAHVIAYIUHOI MKAHUHU Ma MeHWLy KilbKicmb
HeumpoQ@inie, wo y32004CYEMbCI 3 BUPANCEHUM AHMUMIKPOOHUM énaueom cpiona. Ha 14-my 006y
8CMAHOBIEHO PedyKYilo 3anaibHoi 8i0n06i0i ma nepexio peakmusHoi 30Hu 8 cmaodito Qibponnasii.
Dioposna kancyna nasxono Silver PGA 6yna monwioro, nisxe nasxono Vicryl Plus, wo exa3zye na suwyy
biocymicHicmb ybo2o mamepiany. B 06ox epynax cnocmepizanu nocuiienHs opeanizayii Ko1a2eHo8ux
B0JIOKOH, BIOHOBIEHH NOBHOYIHHOI cmpamugikayii enioepmicy ma Hopmanizayio 0y008u
einodepmu. Ompumani pe3yiomamu niOmeepo*Cyoms, wo oobu08a WO08Hi mMamepianyu CNpusionms
epexmusnomy 3azoennio pau, npome Silver PGA suxnuxkae menut iHmeHCcusHy 3anaivHy peaxyiro, ujo
MOodice Mamu KNiHIYHI nepesazu 8 yMo8ax ni08UUWEH020 PUSUKY THQEKYIIHUX YCKIAOHEeHD.

Knrowuoei cnosa: Vicryl Plus, Silver PGA, 3a20€nHs pan, mMKAHUHHA peaxkyis.

Beryn. BuOip moBHOro marepiany € OJHUM 13 KIIOYOBUX (DaKTOpIB, IO
BU3HAYAIOTh YCIIIIHICTh XIPYpPriYHOTO BTPYYaHHS, Mepedir MiCISonepaiifHoro
nepioly Ta AKICTh 3arO€HHsI TKaHUH. PO3BUTOK CydacHUX XIPYpPriYHMX TEXHOJOTIN
COPUYMHMUB 3HA4YHE PO3IIMPEHHS AaCOPTUMEHTY IIOBHUX  MarepiaiiB, sKi
BUIPI3HAIOTECA 32  (DI3UKO-MEXaHIYHMMHM  BJIACTHUBOCTSIMH,  O10CYMICHICTIO,
CTPYKTYpPOIO, HAsBHICTIO aHTHOAKTEpiaJbHUX MOKPUTTIB Ta 3JaTHICTIO BUKJIMKATH
TKaHUHHY peakuito. Y 3B’S3Ky 3 IIUM IOCTAa€ HEOOXIJHICTh BCEOIYHOTO aHali3y Ta
MOPIBHSIHHSL PI3HUX THIIB HUTOK ISl ONTUMAJIBHOTO BHUOOpY IIOBHOTO MaTepiairy
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3QJIEKHO BIJ KIIHIYHOT cHTyalii. YuciaeHH! MOCHIKEHHS JAEMOHCTPYIOTh, IO
CTPYKTypa IIIOBHOI'O Martepiajgy Ta HOTO B3a€MO/i 3 HABKOJMIIHIMU TKaHWHAMU
CyTTEBO BIUIMBAIOTh HAa CTYMIHb 3alajieHHs, pU3uK 1HOQEKiH Ta GopMyBaHHS
YCKIIaAHEHb. 30KpeMa, MOKa3aHo, M0 TPAAWINNHI TJETeHI HUTKH, Taki sk Vicryl,
MOXYTh CIPUYMHSITA OUIBII BUPAKEHE MOUIKOKEHHS TKAaHUH Ta MIMPII JedeKTH
HABKOJIO IPOKOJIB, TO/1 IK MOHO(]1IaMeHTH1 MaTepianu, 30kpema PDS, acoritoroTses
3 MIHIMaJbHOIO TpaBMaTH3ali€l0. BukopucTaHHs MIBIB 13 3a3yOpHHaMu, SK-OT
Stratafix, cnpuse piBHOMIPHIIIOMY PO3MOJIIY CHIM HATATHEHHS Ta 3MEHIICHHIO
JIOKQJIBHOTO YIIKO/DKCHHSI TKAaHUH, IO TMO3WTHMBHO MO3HAYAETHCS Ha SIKOCTI IX
agarrai [1, 2, 3].

[MicTosoriyHl JOCHIKEHHST CBiA4aTh, IO Pi3HI TUIH HUTOK, 3HAYHOIO MIPOIO,
BIJIPI3HSAIOTHCA 32 IHTEHCHUBHICTIO TKAHWHHO1 peakilii. Hanpukian, Vicryl nemonctpye
HIKY1 TIOKAQ3HMKHU 3amalieHHs Ta (GiOpo3y MOpPIBHSAHO 3 JEIKUMHU OapOOBaHUMU
MarepiajlaMM, 10 poOOUTh MOro TOTEHIWHO  OUIBII  MPUIATHUM  JJIS
PEKOHCTPYKTUBHUX BTPYYaHb y JCNIKATHUX aHATOMIYHUX JUISTHKaX [2, 4, 5]. Y cBoro
4yepry, Cy4acHi HUTKU MOXKYTh 3a0€31euyBaTH MEHIITY JOKaIbHY PeakKilito, ajae 1HKOIH
aCOLIIOIOTHCS 3 PU3UKOM MIrpallii MBa a00 YTBOPEHHSIM KOHKPEMEHTIB, OCOOIUBO Y
30HaX KOHTAKTY 3 ceuero [3, 6].

Okpemy yBary mnOpHUBEpPTalOTh PO3CMOKTYIOYl HUTKH 3 aHTUMIKpPOOHUMU
BJIaCTUBOCTAMH, 30KkpeMa Vicryl Plus, mo mictute Tpuknosas, ta Silver PGA, mo
MICTUTh HAHOYACTUHU cpibma. LI maTepiaiii MOEAHYIOTh MEXaHIYHY MILHICTh 13
O0aKTEpUILIMIHOIO AKTHBHICTIO, CIPSMOBAHOK HA 3HUIKEHHSI YacTOTH 1H(EKIIMHUX
yckIaaHeHsb. [Ipote HasiBHI 1aH1 111010 IXHBO1 MOPIBHSILHOT 010CYMICHOCT1, TKAHUHHOT
peaxiiii Ta 34aTHOCTI 3armo0iraTv iH(PIKYBaHHIO € (parMeHTapHUMHU. 3 OISy Ha 1€
nmocrae  moTrpeba B TOTIMOJICHOMY  aHaji3l  BIACTUBOCTEH  Cy4YacHHX
aHTUOAKTEplaTbHIUX PO3CMOKTYIOUUX IIOBHUX MaTepiaiiB. BuBueHHs OamaHcy Mix
iXHBOIO TMPOTUMIKPOOHOI €(DEKTUBHICTIO Ta MIHIMAJIBHICTIO 3amaJbHOI BiAMOBIII
TKAaHUH € BXKIWMBUM [UJISl YJIOCKOHAJEHHS XIpypriyHOI MPaKTHUKA Ta BUOOPY
ONTUMAJIBHOTO MaTepiay JUIsl pi3HUX TUITIB ONEPATUBHUX BTpy4aHb [7-11].

Meta. IlopiBHSTH  (I3MKO-MEXaHIYHI  Ta  TICTOJIOTIYHI  BJIACTHBOCTI
pO3cMOKTYI0UMX mOoBHUX MaTepianiB Vicryl Plus (momirnaktun 910 3 Tpukiiozanom) i
Silver PGA (momiriikosioBa KUCI0Ta 3 10HaMHU €pi0iia) B eKCIIEPUMEHTAIIbHUX YMOBAX
Ha BHYTPIIIHIM MOBEPXHI CTETHOBO1 AUISIHKH CBUHEH. .

Buknan ocHOBHOro marepiaay AoCHiIKeHHs. Y poOOTI BHUKOPUCTAHO
EKCIIEpUMEHTAJIbHY MOJICb YIITKO/DKCHHS M’ SIKMX TKaHWH Ha BHYTPIIIHIN MTOBEPXHI
CTETHOBOI MUISHKU CBHHEW. JlOCTiHKeHHsS] MPOBOJMIIN HA JBOX T'PYIax TBApUH, SIKi
nepeOdyBajii B OJHAKOBUX yMOBaxX YTPUMaHHS Ta TOJIBII. YC1 €KCIEpUMEHTAbHI
MPOIIelypH BUKOHYBAJU 3 JOTPUMAHHSIM €TUYHUX HOPM, BIJMOBIAHO JO MOJIOKEHb
€BponenchKoi KOHBEHITIT PO 3aXUCT XPEOETHUX TBAPHUH, 110 BUKOPUCTOBYIOTHCS IS
EKCIIEpUMEHTAIILHUX Ta 1HIWX HaykoBuX Iieit (CtpacOypr, 1986). Yci oneparriiini
BTPYYaHHSI BUKOHYBAJIU T11]] 3aTAJIbHOI0 aHECTE31€10 3 JOTPUMAHHSM MPaBUJl 010€TUKH
Ta TYMaHHOTO TIOBO/DKEHHS 3  TBapuHamu. [IpeMemukariito  TpPOBOIUIU
BHYTPIIIHHOM S30BUM BBEJICHHSIM KcujazuHy (2 mr./kr.) ta keraminy (10 wmr./kr.).

103

ONoIE



Agrarian Bulletin of the Black Sea Littoral. 2026, Issue 118
ISSN2707-1162 (online) ISSN 2707-1154 (print) //Bemepunapni nayxu//

[Ticnst mocsirHeHHs cTajli XipypriyHoi aHecTesii 3AiicHIoOBanu (iKcallilo TBAapUH Ha
omneparuiifHoMy ctoii. OnepariiitHe noJjie 00poOISIN aHTUCENTUYHUM po3uyuHOM (70%
eTaHon abo xjoprekcuauH). | rpyma (n=2) TBapuHaM TPOBOAMJIM MIKIPHUN PO3pi3
noBxuHOI0 0,5 cM y AUISHII MeAialbHOT moBepxHi crerHa [licas uporo pany ymuBaiu
MOBHOILIAPOBUM IIBOM 13 BHUKOPHUCTAHHSIM PO3CMOKTYBAHOTO IIIOBHOTO MaTepiaiy
Vicryl Plus (kami6p - 3). II rpyma (n=2) 3a aHAJIOTI9HOIO METOJUKOI BUKOHYBAJIH
po3pi3 aoBxkuHOIO 0,5 CcM, MiCIs YOro YHIMBAJIA paHy IOBHOIIAPOBUM IIBOM 13
3aCTOCYBAaHHSAM PO3CMOKTYBaHOTO IIOBHOTO Marepiany Vicryl Plus Silver Pga. Panu
YIIMBAJIX OJAHUM BY3JIOBUM IIIBOM BiAMOBITHUM Matepianom. [licns onepartii TBapuH
yTPUMYBaJId B OKPEMHX KJIITKax, 3a0e3nedyBajd TEIUIOBHM KOMQOPT Ta BUIbHUN
JOCTYM 10 BOJU U KopMmy. s npodinakTuku iHOEKIIHHNX YCKIaJHEHB Y TIePIi TPH
no0M  BBOAWIM  QHTUOIOTHK  (Hampukiag,  eHpoduokcanmuH 5 MI./KT.
BHYTPIIIHHOM 130B0 1 pa3 Ha 100y). OLiHIOBa U 3arajibHUM CTaH TBapUH, MOBEIIHKY,
JIOKaJIBHUM CTaH MICIsoNepaliitHoi panu (rinepemisi, HaOpsK, BUIIICHHS, 3arOCHHS).
CnocrepexxeHHst mpoBofwid npoTsroM 20 mi6. 3pa3ku TKaHWH Yy JUISHIN IIBa
3abupanu Ha 7 Ta 14 noOy micns onepaiii. 3pa3ku TKAaHWH y IUISHII 11Ba 3a0upaiu
JUISL TICTOJIOTIYHOrO, MOP(OMETPUYHOIO Ta MIKpPOOIOJIOTIYHOTO aHali3y 3 METOIO
OI[IHKH Mepediry pernapaTuBHUX MPOIECIB 1 MICIIEBOI TKAHMHHOT peaKIlii Ha Pi3Hi TUIIH
moBHoOro marepiany.Otpumani 6iontatu ¢ikcyBanu y 10% HelTpaabHOMY pO34YMHI
(dbopmaitiHy npoTAroM 24 roiMH, 3HEBOJHIOBAIIA Y CIUPTAX 3POCTAI0YO0]1 KOHIIEHTpAaLi,
3anuBaiiv B mapadid. 3 napapiHOBUX OJIOKIB BUTOTOBJISUIM 3Pi13U TOBUIMHOKO 5-7 MKM.
[Ipenapatu gociHiKyBald 3a JOIMOMOIOIO CBITJIIOBOrO Mikpockona Micromed,
dotorpadyBanu nudpoBoro kameporo mnpu 30uTbmieHHAX %40, x100, x640. s
MOP(POMETPUYHOTO aHaITI3y BUKOPUCTOBYBAJIM IIporpamMHe 3ade3neueHns Imagel.

HocnimxenHs: Gi3MYHUX MOKa3HUKIB MoBHOTO Matepiany Vicryl Plus ta Silver
PGA mnoka3zano crijibHi aHTHOaKTepiaabHl BIACTHUBOCTI, IO 3a0€3IMeUyeThCS Yepes
pi3ui mexaHi3mu. [1loBuuit marepian Vicryl Plus mokputuii 330BH1 nosiriaktuaom 370
Ta KaJblliEBUM cTeapaTtoMm, MmoBHUNA wMatepian Silver PGA 330BHI MOKpUTHI
KaJIbLIEBUM cTeapaToM. AHTHOakTepiadbHa [is CHOPSMOBaHA HA 3MEHIICHHS a0o
HIBEJIIOBaHHs BIUIMBY Oaktepiit (S. aureus, S. Epidermidis ta inmmux). Inm ¢i3uysi
rapaMeTpu OMucaHi B Tabnuili 1, 1o HaBeIeHa HIKYE.
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Taomn. 1

AHaJi3y104u (pa3suyHi BJIACTHBOCTI BUKOPUCTAHOIO IIOBHOI0 MaTepasy

mo:xkHa Vicryl Plus

IHapamerp IloBHuii Mmartepiana Vicryl IloBHuUIT MaTepian
Plus Silver PGA (Tunoswuii)
Cxman Copolymer (90% glycolide Homopolymer (100%
+ 10% lactide) glycolide)
[Toxpurrs [Tomirnaxtun 370 + [Tomi(kamposakTon) +
KaJIbLI1€EBUM cTeapar; KaJIbl1€EBUM cTeapat
aHTHOaKTepiaIbHE
HOKPUTTSI (TPUKIIO3aH)
MinHicTs/ 75% uepes 2 Tk, 50% 70% uepe3 14 nuiB, 50%
3QJIUIIKOBICTh yepes 3 ik, 25% uepes 4 yepe3 21-28 aHiB
THXK
Yac noBHOTro 56-70 guiB 60-90 guiB
PO3CMOKTYBaHHS
AnTtubakrepianbHa | Mae TpUKI03aH-TIOKPUTTA, He mae cnierianpHOTO
st 1o MpurHiuye S. aureus, S. aHTUOAKTEP1aTbHOTO
epidermidis, MRSA/MRSE MOKPUTTS (32 3araJibHUMU
XapaKTePUCTHUKAMM)
PexomennmoBaHe M’ K1 TKaHUHHA M’ 9Kl TKaHUHU
3aCTOCYBaHHS
[HTEHCUBHICTH [Tomipna Cnabxka
3amnajJeHHs
AHTHOaKTEplaTbHUN EdexruBnuii, ane CunpHUM 1 TPUBAIHIMA
edexT KOPOTKOTPHUBAJIUI

I'iraHTChKi KJIITHHA
1THOPOJHUX T

[TomipHa KIJIBKICTh

MiHiMajibHA KUIBKICTH

Opranizartis Hob6pa Iyxe nobpa
IpaHyJIALIHHOT

TKaHUHH

[{UTOTOKCUYHICTh Husbka—nomipHa Huspka
3arajibHa TKAaHWHHA Bucoka Jyxe Bucoka
CYMICHICTB

3HayHU BIUIMB HA 610CYyMICTHICTh TKAaHWH Ma€ CKJIaJ IIIOBHOTO MaTepiany, Vicryl
Plus cxmanaetrbest 3 90 % conomimepy riikomiay ta 10 % L-naktuny. Ilnerenwuit
CUHTETUYHHM IIIOBHUI Marepian, 3JaTHUW JI0 PO3CMOKTYyBaHHS. Yac TMOBHOTO
PO3CMOKTYBaHHsI: puoM3HO 56-70 MHIB. 3aMUIIKOBA MILHICTE: 75 % depe3 2 THXHI;
50 % uepe3 3 TwxkHi; 25 % uvepe3 4 TwxkHi. [HIMI MOBHMI MaTepian, Mo OyJ0
BUKOpUCTaHO sl mnopiBHsAHHSA Silver PGA wmae 3aranbHuil Tun Oyao0BH, IO
cknagaeThes 3 100 % nmonmiriaikonaoBoi KUCIOTH, Ma€ TUIETEHY CTPYKTYpy. Hac moBHOTo
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PO3CMOKTYBaHHA: pubIn3HO 60-90 nHiB. 3aJIMIIKOBA MILHICTb: 32 PI3HUMHU JAHUMHU
ctaHoBUTH 70-75 % uvepe3 14 nuib; 50 % uvepes 21-28 nHiB.

[TpoBenennii MopdoI0TiuHMIM aHali3 TKAHUHHOI peakilii Ha IIOBHUW MaTepiaj
Vicryl Plus ta Silver PGA 103BoJisi€ OIIIHUTH JTIOKaTBHUI Mepedir Mpo1eciB Ta CTYIIHb
610CcyMICHOCTI MartepiamiB. Y MNpUiIeriiil, 0 IMIOBHOTO KaHANy, AUISHII €miepMicy
BiJI3HAYAETHCSI HE3HAUHE TOTOBIIEHHS POTOBOTO Iapy Ta IOMIpHA AaKTUBaLlis
KEPAaTUHOLUTIB IIMITyBAaTOTO MIapy, IO MPOSBISEThCs mpodidepariero. s 060x
TUIIIB MaTepiay enijepMaibHa peakilisi HOCUTh HecrieluiYHII XapakTep 1 OB’ A3aHa
MEPEeBaKHO 3 TMEPBUHHOIO TPABMOIO Ta JIOKAJBHUM MiKpo3amajJeHHsIM. Y 1epmi
HABKOJIO IIOBHOTO MaTepiany (opMyeTbcs peaKTHBHA 30HA, TOBIIMHA Ta KJIITUHHUN
CKJIaJl SIKOi PI3HATBCS 3alie’KHO BiA Tuiy HUTKH. Vicryl Plus sk momiriikosiiHuiA
Marepial 3 aHTHUOAKTEplaJbHUM TOKPUTTSAM JIEMOHCTPY€E TIOMIPHUN CTYIIHb
JeHKOIUTapHOi 1H(IBTpAIlll, MEPEBAKHO 32 PaXyHOK MakpodariB 1 MOOJUHOKUX
Hertpodims. Silver PGA, 3aBasiku 104aTKOBOMY BMICTY Ccpi0jia, BUKIUKAE CIIa0ITy
OakTepiayibHy KOJIOHI3allll0 Ta MEHIIYy I1HTEHCHUBHICTh 3amajbHOI peakilii, II1o
MIPOSIBIISIETHCS. MEHII HIUTHHOO 1H(UIbTpaliieto. Y TinojaepMaibHii YaCTUHI B JAUISHII
KOHTaKTy 3 IIOBHMM MarepiajoM (OPMYIOTBCS O3HAaKd MOMIPHOTO HaOPSKy
MIXKYaCTOYKOBOI CTpoMHU. bt 000X 1MIOBHUX HUTOK B1JI3HAYAIOTHCS P1OHI BOTHUIIA
PO3pOCTaHHS TpaHyJsIiHOI TKaHUHU. [IpoBeneHuit MopdosoriyHui aHai3, micis
ONEpPaTUBHOIO BTpy4YaHHsS Ha 7 100y BimoOpakae cTaOUII3alliIo 3aaIbHOTO IIPOLECY.
HaBkono wHutok Vicryl Plus ¢opmyeTscs rpaHynsuidHui Banuk, Oaratuid Ha
Makpodaru, ¢idopobdiacTv il MOJIO/I KOJIAr€HOB1 BOJIOKHA, puc. 1. Y gepmi moMipHO
BUpaxeH! JuMdoIrUTapHO-MakpodaraibHi 1HOUIBTPATH, PO3TAIIOBaHI IMEPEBAKHO
nepuBackyisipHo. CyJuHU B CTaHI pPEaKTHBHOI Tinepemii, 13 He3HAUYHOI KUIBKICTIO
EPUTPOIUTIB y MepuBackyisapHux mpocropax. [ms Silver PGA na npomy erari
XapaKTEepHE MEHIIE HAKOMUYECHHS HEUTPOQUIIB 1 OLIBII OAHOPIAHA TpaHyJIAIIiHA
TKaHWHA pUC. 2, 10 TOB’A3aHO 3 aHTUOAKTEplaJbHUM BIUIMBOM Cpi0ia Ta MEHII
IHTCHCUBHUM MIKPOOHMM KOHTaMiHAIlIMHUM THCKOM. EmizepMic JIeMOHCTpYE
30epexkeHy Tmposmidepaliiro  0a3agbHUX KEPAaTHMHOIMTIB Ta IIO0YaTKOBI O3HAKH
HOpMaJIi3allii TOBUIMHUA POTOBOIO IIapy.
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Puc. 1. Ticrosoriunmii mnpenmapar IISHKM WIKipM 3 BHKOPHUCTAHHAM
moBHOro marepiaay Vieryl Plus (7 ni6), x 100, ¢papOyBanHsI reMaTOKCHWJIIH Ta
€03HH. 1 — IoBHMI KaHAJ; 2 — pOroBuii map; 3 - OJMcKy4nii map; 4 - 3epHUCTUH
S - munyBaTuil wap; 6 - 6azanbHMid map; 7 - ciryacTui mwap; 8 - cocouKkoBUi
map; 9 — agMnouuTH;

AHaiz MopdoJIoTiYHNX 3MiH TKaHWH Ha 14 100y BimoOpaxae 3amalbHHM TIPoIIec,
0 peayKyeTbcs. Y AursgHul, mo ortouye Vicryl Plus, rpanynsuiiiHa TkaHuHa
MepPEXOaUTh Y CTaaiio 3piioi (idporiasii: KITbKICTh KOJAr€HOBUX BOJIOKOH 3POCTAE,
BOHHU CTalOTh OUIBII HIIJILHO PO3TAIIOBaHI Ta OPI€EHTOBAHI MapayelbHO JiHIi HATATY
mkipu. didpobdractu yactkoBo nudepeniirooTbes y Gpioporutu. binsa Silver PGA
peaxiiisi Ma€e aHAJIOTTYHUI XapakTep, oiHaK (PiOpo3Ha Karcyia HaBKOJIO HUTKU TOHIIIA,
a mUIbHICTH 1HGIBTparii JiMdouuTiB HUxKYa. OOMABAa Marepiaau JEMOHCTPYIOThH
O3HAKM  YacTKOBOi  Olojerpajamii  TOJITTIKOJIIHUX  KOMIIOHEHTIB,  IIIO
CYNPOBOIKYETHCS TIOSBOI0 OKPEMHX BaKyOJI30BaHWX 30H y PEaKTHBHOMY BaJli.
INinomepma XapakTepU3yEThCS HOPMANI3ALIE€I0 CTPYKTYpHU KUPOBHUX YACTOYOK,
3MEHIIECHHSIM HaOpsAKYy Ta IMOCTYNOBHM BKJIOYEHHSAM JAUISHKU Yy 3arajlbHUd LMK
peMoietoBaHHs pyoO1eBoi TkaHWHU. EmijepMic BITHOBIIOE TUMOBY CTpaTH(IKaIlilo,
O3HAKH Tinepruia3ii MiHIMaJIbHI.
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Puc. 2. Ticrosioriunmii mpemapar JIUISHKH IIKipM 3 BHUKOPHCTAHHAM
moBHOro marepiauay Vicryl Plus (14 nio), x 100, ¢papOyBaHHsI reMaTOKCHJIIH Ta
€03MH. 1 — IOBHUI KaHAJ; 2 — pOroBuii ap; 3 - OJucKy4uii map; 4 - 3epHUCTHIT
map; 5 - munyBatuii map; 6 - O0asanbHuii map; 7 - ciryacTuid map; 8 -
COCOYKOBUI 1IAp; 9 — aAUMNOUUTH; (PUCYHOK a8mopa)
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Puc. 3. A. b — T'icTosoriunuii npenapar JiIsIHKM IIKIipH 3 BUKOPUCTAHHAM
moBHOro marepiaiuy Silver PGA, x 140, gapOyBaHHSI reMAaTOKCHJIiH Ta e034H. 1 —
IIOBHMI KaHAJ; 2 — poroBuid map; 3 - OJMcKy4uii map; 4 - 3epHucTHil map; S -
IIUIyBaTHil map; 6 - 0azajabHuUil map; 7 - ciryacTuil map; 8 - cocoukoBuii map;
9 — aUNOUMTH; (PUCYHOK A8mMOpa)

Emigepmic, mepma Tta rimomepma OepyTh aKTHBHY Yy4acThb y (OpMyBaHHI
JIOKaJIbHOT TKAHUHHOI BiAMmoBiAl Ha iMmiaHTarito Vicryl Plus ta Silver PGA. Ha 7-my
100y AOMiHye€ TpaHyIsIIliiiHa (a3a 3 BUpaKEHOI MaKpo(daraTbHOK aKTUBHICTIO, TOI
Ak Ha 14-Ty 100y nepeBakaroTh mpoiiecu ¢pioporasii Ta pemoaentoBanus. Silver PGA
JIEMOHCTPYE JICI0 MEHIIY IHTEHCUBHICTh 3anaibHOI peakilii nopiBHsHO 3 Vicryl Plus,
0 KOPENIOE 3 AHTUMIKPOOHUM edeKToM cpibiia Ta OCOOIMBOCTSIMHU CTPYKTYpPH
MOJIIMIIKOMIAHOTO BOJOKHA. OTprMaH1 J1aHl MiATBEPAXKYIOTh J0OpYy O10CYMICHICTB
000X MaTepiaiiB Ta iX CHPUSITIUBHI BILUTUB Ha MEepPeOir paHHIX €TariB 3arO€HHS IMIKIPH.

OTpuMaHi pe3ynbTaTd JO3BOJISAIOTH MPOAHAI3ZYBAaTH OCOOJMBOCTI TKAaHWHHOI
peakuii Ha aBa cydacHl moBHI matepianu - Vicryl Plus ta Silver PGA, a takox
CHIBBITHECTH MOP(OJIOTIUHI CIIOCTEPEKEHHS 3 HasIBHUMHU €KCIIEPUMEHTAILHUMU Ta
KJIIHIYHUMU JAHUMH I10JI0 X aHTUMIKpOOHUX BJIACTUBOCTEM 1 OiocyMicHOCTI [12-14].
Vicryl Plus € moBHUM mMaTepiaaoM, BUTOTOBJICHUM 13 MOJITIAKTUYHOTO TOIMEPY Ta
MMOKPUTHM aHTUMIKPOOHOIO PEYOBMHOIO TPUKIO3aHOM. HasiBHICTH IILOTO MOKPUTTS
3a0e3reuye MPOJIOHTOBAHUM aHTUMIKPOOHHUM edekT B Oe3mocepedHid IisHII
IIIOBHOT'O KaHaJly, IO MiATBEPIXKYEThCS HU3KOI KJIIHIYHUX 1 €KCIIEPUMEHTAIbHUX
poOiIT. Y miTepaTypi MIAKPECTIOETHCS, 110 BUKOPUCTAHHS TPUKIIO3aH-1MIIPETHOBAHUX
IIBIB 3MEHIIY€ PU3MK MIiCISONEpaliiHuX 1HQEKI1d MOPIBHAHO 3 TPaJAULIHHUMU
HEIMIIPETHOBAaHUMH MaTepiajaMH, 30KpeMa Mpu HEHpOXIpypriyHUX BTPYUYaHHSX,
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TakKMX SK KpaHioToMis. EKcliepuMeHTanbHI JOCHIJKEHHS Ha TBapUHAX TaKOX
JEMOHCTPYIOTh HUXKYY OaKTepiaibHy KOHTaMIHAIIIIO B IUIAHKAX, yimuTux Vicryl Plus,
10 KOPEJIOE 3 MEHIIl BUPAKEHOI0 T'OCTPOI0 3amajibHOoI0 peakiiero [15-17]. i mani
Y3TOJKYIOThCS 3 HAIIUMUA MOP(OJOTIYHUMH CIIOCTEPEKEHHIMH, 32 SIKUMU HaBKOJIO
Vicryl Plus na 7-my 100y GopmyeThcs TpaHy sIiiiHa TKAHHHA TOMIPHOT IIJIBHOCTI, 3
nepeBakaHHsAM — MakpodaranbHO-(p10po0IaCTUYHNX €JIEMEHTIB Ta 3MEHIICHOIO
KUIBKICTIO HeHTpo¢LIiB, a Ha 14-Ty 00y BU3HAYA€THCS OUIBLI BIOPSAKOBAHUN
PEMOJETIOBATIBHUI MTATEPH.

Silver PGA, y cBoro depry, € MoaudiKaIli€n IMOMITIiKOICBOT KHUCIOTH,
30aradyeHoi cpioJioM - XIMIYHUM areHTOM 13 BIJIOMUMH aHTUMIKPOOHUMH
BJIACTUBOCTAMU. JIOCHI/DKEHHS IIOKa3ylTh, IO IIOBHI Marepiayii 31 CcpioioM
e(EeKTUBHO 3HIXKYIOTh OakTepiajJbHE HABAHTAKEHHA Ta 1HTIOYIOTh PO3BUTOK
3arajieHHs B paHHi| micisonepaniiauii nepioa. Harii pe3ynbratu 7eMOHCTPYIOTh, 110
BXKe Ha 7-my 100y HaBkoisio Silver PGA peakTuBHa 1H(D1IbTpaIlis MEHII IHTEHCHUBHA,
HDK HaBkosio Vicryl Plus, a rpanynsmiiiHa TkaHUHAa QOPMYETHCS OUIBII OHOPITHO.
BoaHoyac y TOCTYmHUX €KCIIEpUMEHTAIBHUX POOOTax aKIEHTYEThCS Ha TOMY, LIO
OlosioriyHa fis cpibia MOKe 3ajekaTd Bl pO3MIpy HOro 4YacTHHOK: 30Kpema,
HAHOYACTHMHKY HAaWMEHIIIOTO J[laMeTpa 37aTHI HAKOMYYBATUCS B TKAHUMHAX Y BUIIHX
KOHLIGHTpalisiX Ta IHJIyKyBaTh OUIbII BHUpaxeH! TOKcHMYHI edextu. Llel acmekr
HEOOXITHO BpaxoOBYBaTU MpHU IHTEpIpeTanii MOpPQOJIOTIYHUX 3MIH Ta OLIHII
MOTEHUIMHUX PU3UKIB.

[TopiBHSIHHA IBOX MarepiaiiB MMOKa3ye, 0 00HUJIBa BOHU MalOTh aHTUMIKPOOHI
BJIACTMBOCTI, OJHaK MeXaHi3Mu iX mii € pizauMu. Vicryl Plus 3a6esneuye
MIPOJIOHTOBAaHY aHTUMIKPOOHY aKTHUBHICTH 3aBJSKH TPUKIO3aHOBOMY MOKPHUTTIO, IO
MOBUIBHO BUBUIBHAETHCA Y TKaHUHH. Silver PGA 1ie 3aBOsSKy BUBUIBHEHHIO 10HIB
cpibia, siKi MPOSBISIOTH MIBUJIKUI, X04a MOTEHIIIAHO OUThIT KOPOTKOYACHUHN €(EeKT.
MopdomoriuHi 3MiHH, SIKI MU CHIOCTEPITANIN, Y3TOHKYIOTHCS 3 IUMU BiIMIHHOCTSIMU:
y pasi Vicryl Plus 3ananbna peaxiiis € 011611 KOHTPOJIBLOBAHOI0, a dasa (idpormazii —
piBHOMIpHOIO; Yy pasi Silver PGA crnoctepiraeTbcsi O1bII paHHE 3HUKEHHS TOCTPOTO
3aMmajbHOTO KOMITOHEHTY, ajlie XapakTep PeMOJICIIOBaHHS TKaHMHH MOXKE BapiloBaTH
3aJIEKHO BIJ JIOKAJIbHOI KOHIEHTpamii cpibsa. Bubip Mk mumMu Marepiagamu y
KJIIHIYHIA MpPaKkTUIl Ma€ TIPYyHTYBAaTHCS Ha I1HAMBIAYaJbHUX XapaKTEPUCTHUKAX
nauieHTa, crneuuimni omepaiii Ta pU3MKy 1HPEKUIMHUX yCKiIaaHeHb. Marepianu 3
AHTUMIKPOOHMMU BIJIACTUBOCTSAMU HE € YHIBEPCAIbHUM DILICHHSIM, OJHAK MOXYTb
CYTTE€BO 3MEHIIYBaTH MMOBIPHICTh MicCJsiONEpaniiHol 1H(EeKli y Mali€eHTiB rpynu
pusuky. [lomansmni qocmimKeHHsT HEOOX1IHI IJIs CTaHIapTU3allii 03 aHTUMIKPOOHUX
KOMIIOHCHTIB, OIIIHKM JOBTOTPHMBAIOi OE3IEKHM Ta BHUBYCHHS B3a€MOJII ITTOBHUX
MaTtepiaiiB 3 perioHaTbHUMU TKAHUHHUMH CTPYKTYpaMU Ha Pi3HUX €Tarax 3arO€HHs.
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BucHOBKH Ta nepcneKTUBH MOAAJBIIUX T0CTiTKEHb.

Y mpoBeneHOMYy JOCHIPKEHHI BCTAHOBJIEHO, 110 OOWMJBAa IIOBHI Marepiaid -
Vicryl Plus ta Silver PGA 3a0e3nedyioTh CHpusTIMBHA Tepebir pernapaTUBHHX
npoleciB, mpote GOpMYyIOTh PI3HUH CTYMIHB JOKaJbHOI TKAaHMHHOI peakiii. Silver
PGA BuKIHMKae MEHII IHTEHCHMBHE 3amajieHHs Ta (opMmye OUIbII pPIBHOMIPHY
rpaHyJsAliiHy TKaHWHY mnopiBHsAHO 3 Vicryl Plus, mo moxke OyTu moB’si3aHO 3
aHTUMIKpOOHUM edekToM 1oHIB cpibma. Ha 14-ty moby B 000X rTpymax
CIIOCTEPITAEThCS 3HWKCHHS 3alajeHHS Ta aKTUBHE PEMOJICTIOBAHHS TKAaHWHH, IO
HIATBEP/KYE T00pYy 010CYyMICHICTh MaTepialiB. Pe3ynbTaTul CBiTUaTh MpO MOTEHITIHHI
nepesaru Silver PGA y cuTyallisix miiBUIIEHOT0 pU3UKY 1H(GEKIIHHUX YCKIAIHEHb 1 €
MIATPYHTSAM ISl TOAQIBIINX KITHIYHUX JOCIIIKEHb.
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MORPHOLOGICAL EFFECT OF ANTIBACTERIAL SUTURE
MATERIALS VICRYL PLUS AND SILVER PGA ON WOUND HEALING

Abstract

This study presents the results of an experimental investigation of tissue response to two
modern absorbable suture materials - Vicryl Plus and Silver PGA - in a soft tissue injury model of
the femoral region in pigs. Both materials exhibit antimicrobial properties through different
mechanisms: a triclosan coating in Vicryl Plus and silver content in Silver PGA. The study was
conducted on two groups of animals, with tissue samples collected on days 7 and 14 for histological,
morphometric, and microbiological analyses. Morphological observations demonstrated that by day
7, granulation tissue formed around both suture materials, however, the cellular composition and
intensity of inflammation differed. Vicryl Plus induced moderate macrophage-lymphocyte
infiltration, whereas Silver PGA showed a less pronounced inflammatory response and a more
uniform granulation tissue structure, correlating with the effective antimicrobial action of silver. By
day 14, inflammation was reduced, and the reactive zone progressed to the fibroplasia stage. The
fibrous capsule surrounding Silver PGA was thinner than that around Vicryl Plus, indirectly
indicating higher biocompatibility of the material. In both groups, there was progressive organization
of collagen fibers, restoration of epidermal stratification, and normalization of hypodermal structure.
The data confirm that both suture materials exhibit good biocompatibility and positively influence
the early phases of wound healing. At the same time, Silver PGA induces a slightly weaker
inflammatory response, which may be clinically relevant in situations with an increased risk of
infectious complications.

Keywords: Vicryl Plus, Silver PGA, wound healing, tissue response.
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OCOBJHUBOCTI HOPYHIEHHA PUTMY TA ITPOBIIHOCTI ITPHU
HEPBUHHUX TYX/IMHAX CEPLA Y COBAK: AHAJII3 KJIITHIYHUX
BUITAIKIB, CYHACHI METOIU JTAI'HOCTHUKHU TA JIIKYBAHHSA

Anomauin

B ocmanni poxu xinbkicme 6unaokie euseieHHs NyXauH cepys y cobak pisko spocmae. Taxa
OUHAaMIKa Modce 6KA3Y8amu HA 30L1bUeHHs NONYIAYii cobax 6 ceimi, 3POCMAHHAM YUCIA
3ACMOCYBAHHS PISHOMAHIMHUX BI3VAILHUX MemOo0oi8 OideHOCMUKU, MAaKux sK, exokapoiocpagis,
KoMn'tomepna ma MacHimHO-pe30HaHCHa momozpaghis. 3a Hauumu OOCHIONHCEHHAMU OLIbUICTD
8UNAOKIB GUABNICHHSI HOBOYMBOPEHb Cepysi € BUNAOKOBUM, 0COOIUBO KONU NPOBOOUMBCS PYMUHHA
exoxapoioepagisi 3 Odonnepocpaghicio, 8 MaKux BUNAOKAX MEAPUHU € Oe3cumMnmomHumu. IHwi
MBAPUHU NOMPANIAIOMb 00 8eMEPUHAPHO2O YEHMPY NEPeBAN’CHO 3 20CMPUMU O3HAKAMU cepyesoi
HeOOCmamHoCmi, 6mpamoro C8i00MOCHI, Pi3K020 ZHUNCEHHSI AKMUBHOCMI, 8UPANCEHOI0 PANMOBOT
3A0UWKOI0 8 CMAHI CNOKOI abo Kauiliem, MAaKoxic CHOCMeEpieacmvesi NOCUHIHHA ma Oaidicmy
BUOUMUX CIUZ0BUX 0DONOHOK. BCi yi KNIHIYHI 03HAKU Y COOAK MOXCYMb OVMU HACTIOOK PO3GUMKY
Mamnonaou cepys (Kpososuiug) abo nosasoio 3azpo3nueux OJisl HCUMms apummii, wo nompeoye
He2auHUux eKCMmpeHux 3axo0ie, maxKux sAK eKCmpeHuli nepuxapoioyenmes ma 66e0eHHs
AHMUAPUMMIYHUX Npenapamié nio KOHmpoiem eiekmpokapoioepaghii. /[iaenocmuunuii nioxio 0o
MaxKux nayicHmis @xkmo4Yae 6 cePe KIIHIYHUM OTJISJ CIeliaigicTa BETepUHAPHOI MEIUIMHH,
3aCcmMocy8ants 000AMKOBUX THCMPYMEHMATbHUX MA 1AO0PAMOPHUX MEeMO0i8 O0CTIONCEHHS.

Knrouoei cnosa: nyxiunu cepys cobak, nopyuienHs pummy ma HNpoiOHOCMI cepys,
exoxapoiozpaghis, enexkmpokapoiozpagis.
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Beryn. [TyxnuHau cepiist He4acTo 3yCTpi4aroThesl Y co0ak Ta 0COOIMBO Y KOTIB, 1
Iy’K€ 4YacTO € BHUIIAJKOBOIO 3HAXIJKOIO IMpU MPOBEJACHHI TOCIIKEHb Bi3yalbHOI
miarHocTUk. HalOo11b1l MOmmMpeHuMH TUIIAaMU TIEPBUHHUX MYyXJIMH Ceplis Y co0ax €:
reMaHTiocapkoMa, WyXJWHU Tima aopTu (xemoaekroma) Ta Jimdoma. Il
HOBOYTBOPEHHS MOXKYTh BUKJIMKATH JIETKI a00 TSDKK1, HEOE3MEeUH] JIJIs1 )KUTTSI KITHIYHI
O3HAKW, SKi HE 3aJIeKaTh BIJ TICTOJIOTIYHOTO THIY Ta MOXYTh OyTH MOB's3aHi 3i
3MIHEHOIO  CEpLEBO-CYIUHHOI  (QyHKIIi abo JIOKaJbHOIO  KpPOBOTEUCID Y
nepuKapIiaTbHUA MpocTip. s KOHTPOIIO KIIBKOCTI BUIRHOI PIAMHUA B MOPOXKHUHY
nepukapaa abo IUIEBpaIbHY IMOPOKHUHY HEOOXIMHO MPOBOJWTA CHUMIITOMATHYHE
JIKyBaHHs, SIKE CHOPSIMOBAaHE Ha KOHTPOJb KpPOBOTEYl 3 MYXJIMHU Ta PO3BUTKY
MOKJIMBUX MOTCHIIIMHUX apUTMIH, a TAKOX 1HIITUX O03HAK, CIIPUUYUHEHUX OOCTPYKIIIEIO
CTPYKTYp Cepllsl MyXJIMHHOIO Macoro. JlogaTKoBI BapiaHTH JIIKyBaHHS BKJIIOYAIOTh
XIpypriuie BTpYy4YaHHs, XIMIOTEpamil0 Ta TMpoMeHeBy Tepamito. Jlig Bcix
MEIUKAMEHTO3HUX METOMIB JIIKyBaHHS IIOBHAa peMicidi MaJloMMOBIpHa, 1
MEJMKAMEHTO3HE JIIKyBaHHS, OKPIM J0JaTKOBOI XiMIOTeparii Ipu reMaHriocapKoMi,
BHUMarae moJiajiblioro JOCIIHKEHHS, aje Il XeMOJACKTOMH 1HKOJIM PEKOMEHAY€EThCS
KoMmOiHOBaHa ximiotepamis [1, 4, 9, 15].

BizyanbHa AlarHOCTUKA BIJITPa€ BAXKIMBY POJIb Y JIArHOCTHULI MYXJIHH CEPIIS.
Exoxapaiorpadisi € 0CHOBHMM METOJIOM OILIIHKH 3 Uy TJIMBICTIO Big 16,7% 1o 80% [21],
110 HaJa€ HIHHY 1HPOPMAaLIIo PO JOKaM3allio Ta po3Mip myxJauHH. [lepenosi Meronn
Bi3yayizallii, Taki SK KOMIT'IOTEpHAa Ta MAarHiTHO-pE30HAaHCHAa Tomorpadis YacTto
BUKOPUCTOBYIOTHCS JUIsl JOMIOBHEHHS €XoKapaiorpadii mpu HasBHOCTI aTUIOBUX a00
mudy3HUX 1HQUIBTPATUBHUX CTPYKTYp, Ta 3a0€3MeuyloTh TOUYHY Bi3yalli3allilo Ta
CTaJ1F0BaHHS MyXJUHHOTO mportiecy [16, 20].

[lyxnmuan  cepuss MOXYTh  BUMaraTd  CHMIITOMAaTHYHOTO  JIIKyBaHHS,
CIPSIMOBAHOTO Ha KOHTPOJIb KPOBOTEUI 3 MyXJIMHH Ta MOTEHIIHHUX apUTMiii, a TaKOXK
IHITMX O3HaK, CIPUYMHEHUX OOCTPYKIIEI MyXJIWHU CTPYKTYyp cepus. JlomaTkoBsi
BaplaHTH JIIKyBaHHS BKJIIOYAIOTh XIpypriyHe BTpYUYaHHs, XIMIOTEpaIlilo Ta IPOMEHEBY
Tepamito. [l BCIX MEIMKAMEHTO3HUX METOJIB JIIKyBaHHS IIOBHA peEMICIs
MaJOMMOBIpHA, 1 MEIMKAaMEHTO3HE JIIKYBaHHS, OKpPIM J0JAaTKOBOI XIMioTepamii npu
F€MaHrioCapkoMi, BHUMAarae MOAANBIIOTO JOCHIKeHHs, ane it JiMpomu
pPEKOMEHy€eThCsl KOMOIHOBaHa Ximioreparnis [8, 16].

[Ipu HeBigKIaAHUX CTaHAX y cOOAaK 3 O3HAKaMH MyXJIHMHHOTO POCTY B OCHOBI
cepllsi, MOXJIMBO PO3BUBATHCh HE JIMIIE TaMIIOHaJa a0o 1HINI O3HAKU CepleBOi
HEJOCTATHOCTI, ajie ¥ MOosiIBa CIOHTAHHUX MOPYIIEHb PUTMY Ta MPOBITHOCTI cepus
BHACIIIJIOK PI3HOMAaHITHUX TPUTEPHUX MeXaHi3MiB po3BUTKY [14, 20, 21]. Takum
YUHOM, OTJISI] JIITepaTypHUX JAaHUX Ha CHOTOAHIIIHIN JIEHb € JOCUTh OOMEKEHUM Ta
BKJIFOYa€ B ceO€ TMOOJAWMHOKI BWITQJIKM OMKHCY KIHIYHUX BHIAJAKIB PO3BHUTKY
PI3HOMAaHITHOTO XapakTepy apUTMIYHUX CTaHIB y cO00aK NpH MEPBUHHUX ITyXJIMHA
cepus.

AHaJIi3 OCTaHHIX J0C/TiIzKeHb Ta myOJikaniil. B cydacHiit mitepaTtypi 3amano
BUCBITJIEHO 1H(OpMaIlil, I[I0AO0 PO3BUTKY CYIYTHIX apuUTMii y cobOak mpu
KapJIIOTeHHUX HEOIUIaCTUYHMX mponecax. OAWH 13 TakUX BUIMAJKIB ONMHCAHUN
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aBTopoM A. Franchini Ta rpyrmoro nikapiB, y 13-piyHOro KacTpoBaHOI'O MiHIATIOPHOTO
nyjaens (caMmellb), IpU MPOBEICHHI KapAi0JOTIYHOTO JOCHTIKEHHsT OyJIu BHSBIICHI
O3HaKW TMOPYIICHHS PUTMYy Ta TPOBITHOCTI CEpIl Ta NP BHUKOPUCTAHHI 6-TH

KaHaJIbHOI esnekTpokapaiorpagii 3apEECTPOBAHO BHCOKOCTYIICHEBY
aTPIOBEHTPUKYJISIPHY OJIOKQIy Ta NMUIYHOYKOBY €KTOIIO. bynu BUSBIEH1, HACTYITHI
enexTpokapaiorpadivni O3HAaKHU: nosiBa MePIOTUIHOTO MPUCKOPEHOTO

1II0BEeHTPUKYJIIPHOTO PUTMYy Ta cepii HUTyHOYKOBOi Taxikapnii. Exokapmiorpama
nokasaja 3HayHe 30UIbIIECHHS TOBIIMHU CTIHKA MDKIUTYHOYKOBOI MEpPETHUHKU 3
KUTBKOMa KICTO3HUMH aHEXOTCHHHMH MOPOXHUHAMH, IO BKA3yBaJIO0 Ha MOKJIUBUU
PO3BUTOK MYyXJIMHHOTO Mpolecy. BracHuk oOpaB rymaHHy €BTaHA31i0 Yyepe3 MOraHui
nporHo3. Po3THH BUSIBUB HAsIBHICTH F€MAHT10CAPKOMH, K4 PO3MOBCIOKYBaIach Ha
MIOKapJT MDKILTYHOYKOBI Ta MDKMIEPENCEpAHOI NMEPETUHKHU, apTIOBEHTPUKYIISIPHUMA
BY30JI Ta BUIbHY CTIHKY IPaBOTO IUTyHOYKA.

3riqHo nanux aBTtopa Maneval K.L., y 9-Tu pidHOro KacTpoBaHOTO camiis
BEJIBII-KOPT1 MEMOPOK, SKH 3BEPHYBCS B KIIHIKY 13 CKapramMu Ha JIBOMICSYHY
JIETaprito, TIIMOPEKCIIo Ta eMi30/IuyHe OJIF0BaHHS, JOJATKOBO CIIOCTEPITaId BIPOIOBXK
JIBOX MICSIIB 3HUKEHHSI TEPEHOCUMOCTI (DI3UYHUX HABAHTAXKEHb, MPU ILOMY
CUHKOIAJbHUX €Mi30/1B He Oyyo. 3a JOMOMOrOK aycKyjdbTalli OyJo BHSBJIEHO
Opaaukapito 3 HEperyJIpHUM PUTMOM Ta HOPMAJIBEHUMH CEPIICBUMU Ta JIETCHEBUMU
3ByKamMM.  3a  JIOIIOMOIOK  eneKkTpokapaiorpadii  Oyjno  A1arHOCTOBAHO
aTPIOBEHTPUKYJIAPHY OJIOKaJy TPEThOro CTyIEHs. J[BOBUMIipHAa TpaHCTOpakKaJbHA
exokapaiorpadiss BUSBWIA MyXJUHHY Macy, sika Oyjia JIOKajdi30BaHa B JUJISHII
aTPIOBEHTPUKYJISIPHOTO 3'€IHAHHS Ta MDKIEpeAcepaHol nepeTuHku. CrocTepiraBcs
HE3HAUYHWM BUIMIT BUIBHOI PIIWHU y YepeBHIN mopoxHUHI. byna 3ampomoHoBana
IMITJTAHTAIliS KapJIlIOCTUMYJIATOpa, ajie BIACHUK OOpaB TYMaHHY €BTaHA3il0 uepes
HeB1IOMUHN TporHo3. [Ipu pO3THHI BUSBJICHO T€MaHTIOCAPKOMY CEepIls 3 O3HAKaMu
1HOUIBTpAIli B MDKIIEPEACEPIHY Ta MIKIILTYHOUYKOBY TIEPETUHKH.

3a manumu aBTopiB Joshua A. TaJeremy R., y mamienra cnocrepiranacs
aTpIOBEHTPUKYJISIPHA aTPIOBEHTPUKYJSIpHA OJIOKajga TPEThOTO CTYIEHS 3 O3HAKaMu
MyXJIMHHOT Macu, po3MipoM npuOmmu3Ho 1x1x1 cm, jmokanizoBaHOi B Oa3WIsIpHIN
YaCTUHI MIKIUTYHOUYKOBOT IEPETUHKU MPU IIPOBEICHHI ABOMIPHOI exokapaiorpadii. Y
naiieHTa 0yB KOPOTKHM aHaMHE3, SKWI BKIIFOYaB B ce0e MOsSBY MIISIBOCTI Ta €130 IMYHI
KOPOTKOTPHUBAJIl CUHKOIIH, 1 BIACHUK BUPIIIMB €BTaHA3yBaTH COOAKY MMiCII BUSBICHHS
NyXJUHU. PO3TUH BUSIBUB MHOKMHHI MacH B MIXKIIJTYHOUYKOBIN MEpPETHHIII, BUIBHUX
CTIHKaX NUIYHOUYKIB Ta Miokapal nepeacepab. OctaTtounuii jgiarHo3 OyB
MIITBEPPKCHUH TICTOJOTIYHUM METOJIOM JIIarHOCTHKK - BelMKOKIiTHHHA (T-
KJIITUHHA) JiMpocaproma.

Takum dYWHOM, IITEpaTypHUX JaHUX, IIOJ0 O3HAK TMOPYIICHHS PUTMY Ta
MPOBIAHOCTI CEpPIS JOCUTh 3amMajo, Ta IsI TeMa MoTpedye OUTBII JETAIBHOTO
0OTOBOpPEHHS Ta AOCTIHKCHHS JJIsl TIOIANBIIIOT0 BUBYEHHSI apUTMOTEHHOT TPUTEPHOT
aKTUBHOCTI, JIaTHOCTUKH Ta 3aCTOCYBaHHS MOJJIMBUX METOJIB JIIKyBaHHS
(3acTocyBaHHS AHTHAPUTMIYHUX TpenapaTiB, BOMAIS PUTMYy Ta 1H.) B YMOBax
BETEPUHAPHUX KIIIHIK.
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Meta pocaigxenb. [IpoaHanizyBaTh NaTOTCHETHYHI MEXaHI3MH apUTMIii
acoliiioBaHMX 3 TEPBUHHUMU MyXJIMHAMU CEpIsl, BU3HAYUTH iX KIIIHIYHE Ta
JIarHOCTUYHE 3HAYCHHS, 1 BU3HAUMTH JIIKYBaJbHUM €(PEKT aHTHApUTMIYHOI Teparii
IPU PI3HUX BUAAX MOPYLICHb PUTMY Ta MPOBIIHOCTI CEPLIS.

Buxknan ocHoBHOro Mmarepiajy gaociaimkenns. [Iposonunu anani3 14 Bunaakis
co0ak 3 O3HAKaMH HOBOYTBOPEHHS OCHOBH Ceplif, fKI MOTpamiid Ha OIJsAI A0
kapaionora BI] «ExcBeT» BpoioBx 1isioro kanenaapuoro 2025 poky. BpaxoBysanu
aHaMHEeCTUYH1 JaHi (ICTOpis KUTTA Ta XBOpOOHW), pe3ylbTaTH exokapaiorpadii
(ExoKr), enekrpokapmiorpadii (EKI'), xomm'rotreproi Tomorpadii (KT) Ta
TICTOJIOTIYHOTO  JOCHDKeHHS. JIOCHiDKeHHs TpoBOIMIM Ha 0aszl  kadeapu
aKyuiepcTBa, Xipyprii Ta XBopoo apioHux TBapuH OeChbKOTO AEP>KaBHOTO arpapHOro
YHIBEPCUTETY 1 BeTepuHapHoro neHTpy «ExcBer», M. Opneca.

byno mpoananizoBano 14 BumajnkiB HOBOYTBOPEHb CepIlsl y cobak, 3 SKuUX 3
co0aKky MaJjM SICKpaBO BUPAKEHY CUMIITOMATUKY YPreHTHOTO MallieHTa. Y 1HuxX codak
CIOCTEpIraiy KJIIHIYHI 03HAKU BUPAKEHOI CUMIITOMATUKH HAOJIMKEHOT J10 3arajIbHOTO
KOJIATICy: BUPaKEHA MAJIOAKTUBHICTh, B JICSKUX BUITaJIKaX TBapUHA MpuiiMaia O0KOBe
MOJIOKEHHS Tila, CHocTepirajach MOCTIMHA 3MilllaHa 3aJMIlKa, 3MiHa KOJIbOPY
BUIUMUX CIU30BUX OOOJIOHOK (CHHIOIIHICTE a00 OMNiaicTh), TpeMmop, MOMipHa
rinotepmisa Ta rinotenH3is (kmHiyHUN Bumanok Nel, No 2. Ne3). Bci iHmn cobaku 3
03HAaKaMH HOBOYTBOPEHHSI OCHOBH CEpILsl HE Majid KJIHIYHUX O3HaK, Ta MOMNepeaHIn
niarHo3 OyB BHM3HAUEHUM 3a JOMOMOIOK €XOKapiorpadiyHOro JOCIHIIKEHHS, IS
YTOYHEHHS JIOKaJIi3arii Ta MOMJIMBOTO METACTATUIHOTO TPOIECY BUKOPHUCTOBYBAIH
KOMIT'FOTEPHY JIarHOCTUKY 3 BHYTPIIIHHOBEHHUM BBEJICHHSIM TpErapaTiB Ha OCHOBI
Womy, a CymyTHI TE€MOJMHAMIYHI TOPYIIEHHS BHUKIOYAIX 32  JOMOMOTOIO
7a00paTOPHUX METOIB JIarHOCTUKU (3arayibHUM aHaji3 KpoBi, O10XIMIYHUIN aHai3
KpOBI, €JIEKTPOJITHUHN CKIIaJ KPoBi Ta cnenudiuHi Mmapkepu: Troponin i proBNP).

Kniniunuii sunaook Nel.

Ha ornsig mo xapmionmora kimiHiku ExcBer (M. Opmeca, Ykpaina) motpamnuia
cobaka TOpOAM Kyplxap, 8 piYHOro BIKY 3 CKapramMu Ha 3HIDKEHHS (i3UYHO1
AaKTUBHOCTI, aleTUTy Ta MOCTIHHOI 3aaumiku (B cTaHl cnokoro). IIpu ayckymnbrarii
cepuss OyiaM BUSBJICHI MPUIIIYIIEHI TOHHU, SKI MOTJM BKa3yBaTh Ha MOXIIMBE
CKYITYEHHS BUIBHOI PIIMHM B MOPOKHHUHI NEpHKapAa ado MiIeBpajbHIA MOPOKHUHI.
Takoxk, ayCKyJbTaTUBHO B JUISHII OCHOBU cepllsl Oyjo 3a(iKCOBaHO CHUCTOJIYHUN
myMm crpaBa 2-3/6. Buaumi cinz3oBi 000JIOHKM Manu OJifo-pokeBuil kouip. 13
JOIATKOBUX METOJIB J1arHOCTUKHU OyJio 3acTocoBaHo (pokycHe ExoKr-mocaimkeHns,
SKE TI0KA3aJI0 HAsIBHICTh 3HAYHOI KUIBKOCTI BUTHHOI PIIMHU B TIOPOKHI TEepUKapia 3
JOMINIKAMU ~ TIMEPEXOTeHHUX BKIIOYEHb (HUTOK (iOpUHY) Ta  HASIBHOCTI
TIIEPEXOTeHHOTO0 MAaCHUBHOTO HOBOYTBOPEHHSI OKpyrioi dopmu (29*22 mm) Oins
OCHOBHM BEpXIBKOBOi YAaCTHHH CTIHKH IPABOTO IMEpeacepasl Ta BUCXIIHOI YaCTUHU
aoptu (Puc. 1). 3aranpHuil aHaji3 KpOBI ITOKAa3aB: NMOMIpHE 3HMKCHHS KiJIbKOCTI
EPUTPOIUTIB, TEMOTIO0IHY, TEMATOKPUTY Ta TPOMOOIUTIB. Takoxk OyJI0 MPOBEICHO
eNeKTpoKapiorpadiune AOCTIHKEHHS, 3a pe3yibTaTaMu SIKOTO OyJM BCTaHOBIIEHI
HactynHi, EKI'-03Haku: MITyHOYKOBI €KTOIIYHI KOMIUIEKCH, SKI 32 CBOEIO
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MOPGOJIOTIEI0 Maju IMOXO/KEHHS 13 MPaBOro MITyHOYKa. EKTOMIYHI IUTYHOYKOBI
KOMIUIEKCH OyJId TPEJICTaBJICHI MMOOJWHOKUMHU KOMIUIEKCAMH, TaKOX Y BHUTIISAII
KyIieTa, OireMiHii, TpUIUIeTa, TPUTEMIHIT Ta TPOODKKH (puc. 2).

Puc. 1. dokycHa exorpama cepus co00aKH 3 O3HAKAMH TAMIIOHAAM Ta
HOBOYTBOPEHHS NPaBoro nepeacepas. lipasa napacrepHajibHa NO3ULIS KOPOTKA
BiCh, piBeHb MITPAJILHOTO KJIANIAHY.

34eruieHHsT MiXK HOpMaJIBHUM Ta MaTOJIOTTYHUM KOMIUIEKCOM CKjanaio — 225
MC, IO BKa3yBajO Ha 3JI0SKICHICTb IUIYHOYKOBOi apuUTMii Ta HECTPUATIUBUN
MPOTHO3Y JJIsi TBAPUHU (PO3BUTOK PANITOBOI CMEPTI). 3a BCiMa BUIIIETIEPEPAXOBAHUMU
EKT-o3nakamu OyJi0 BCTAHOBJIEHO PO3BUTOK CYIMYTHBOI MOCTIHHOI HMUTYHOYKOBOI
Taxikapaii  370siIKiCHOro mepedbiry. TBapuHi OyJi0 TNPU3HAYEHO EKCTPEHY
AHTUAPUTMIYHY Teparniio: AMiogapoH (ApUTMiI) B MiABUILIEHOMY A03yBaHHI 10 Mr Ha
KI' Macu TBapuHU 2 p/IH Ta KOHTPOJIb CTaHy TBapuHU uepe3 2-3 nHi. Yepes 1eil yac,
Ha TMOBTOPHOMY OISl MNpu mOpoBeaeHHI KoHTpodbHOro EKI-mocnimkeHHs
BCTAHOBJICHO: HEPETYJSIPHUM, CUHYCOBUH pUTM (0a30BUif), 3 O3HAKAMU HEMOBHOI
OJiokaau mpaBoi HDKKM Mydka ['ica Ta MOOJMHOKI, HEYACTI €KTOMIYHI IUTYHOYKOBI
KOMIUIEKCH, TIepioj] 34YeIUleHHs SKuX ckiaagaB - 305 wMc, mo BKazyBajo Ha
HE3JIOSKICHUH iX xapakTtep nepeOiry. Uepe3 7 IHIB MICs MOYATKy aHTUAPUTMIYHOI
Teparmii, O3HaK IUTyYHOYKOBHX E€KCTpacucToisl Ounbmie He Oyno BusiBneHo (Puc. 3).
3aranbHUN CTaH TBAapUHHU TOKpAIIMBCS, coOaka craja OiIbIl aKTUBHOK, 3HUKIIA
MOBHICTIO 3a/IMIIKa Ta MOKpauuBcs aneTut. Ilicns crabinizanii ctany TBapuHU O0yJio
PEKOMEHJIOBAHO MPOBEACHHS TOPAKOTOMIl 3 BHUJAJICHHSIM HOBOYTBOPEHHS CEpIIs.
3pa3ku MaTojaoriYyHOro MaTepiary OyJiu HampaJieHi 10 ricToyioriynoi Jadopatopii (TL
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VetPath International Consultants, CIIIA). Pe3yapTar ricTOJOTIYHOTO JOCTIIHKEHHS
I1ITBEPIUB J1arHO3 — IreMaHriocapkoma.
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2. EjaektpokapaiorpamMa c00aKd TI'eéMaHIi0OCapKOMOI0

acoUii0BAHOI0 3 CTIMKOI HIJIYHOYKOBOIO TAXiKAPII€IO.
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3. EaexktpokapaiorpamMa co00aKkd TIeMaHIioCapKOMOIO

cepust

cepus

acoliiioBaHO 3 CHHYCOBHM PHUTMOM, 4epe3 7 [JHIB micasi NPOBeJeHHHA
AHTHAPUTMIYHOI Tepairii.
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Kniniunuii sunadox Ne 2.

Cobaka 6-piyHOro BiKYy, mopoau (paHily3bkuii OyJabAOr 3 CKapramMu Ha
3HIDKEHHST (PI3UYHOI aKTHUBHOCTI Ta MEPIOJUYHOI 3aJIMIIKU B CHOKIHHOMY CTaHi. 3a
JIOTIOMOTOI0  ayCKyJIbTallii OyJM BHSBJICHI CHCTOJIIYHI IMyMH 3JliBa Ha PIBHI
MITpaJIbHOTO KJlamaHy, KJIalmaHy JIETeHeBOoi apTepii 3/6 Ta TpUKyCHigaIbHOTO KiamaHa
ciupaBa 2/6. Pesynpratn dokycHoi ExXoKr mokazanw HasBHICTh TIMOEXOTEHHOTO
MAaCHBHOTO HOBOYTBOPEHHSI OKPYTJIOi popmu (22,9*16,5 Mm) G111 OCHOBH BEPXiBKOBOT
YaCTUHU a0PTH, BEPXHBOT YACTHHHM JIBOTO MIEPEICEP/I Ta OCHOBU CTOBOYpa JIETeHEBO1
apTepii 1110, B CBOIO YePTy, MPU3BOIMIIO 110 i1 00CTPYKIIIT MyXJInHHOIO Macoio (Puc. 4).
Pe3ynbTaTy 3araipHOr0 aHami3zy KpoBi, 010XIMIYHOTO aHAI13Y, IEKTPOJIITHOTO CKIIa Ty
KpOBI Ta KOAaryJjaorpamMu 3Ha4yHUX BIAXWJIEHB B1Jl HOPMU HE MTOKA3aJIH.

3a 10nmoMororo eneKkTpoKapaiorpapiyHOro AOCTIIKEHHS OYJI0 BUSBICHO O3HAKU
CUHAPOMY CITaOKOCTI CHHYCOBOTO BY3JIa, @ CaM€ TIOCTIMHOI CHHOATP10BEHTPUKYJIISIPHOT
Osokanu 2 cryrneHsa | TUMy Ta aTplOBEHTPUKYJISIPHOI Oyiokanu 2 cTtyrneHs 1 Tumy 3
nomipHowo Opamukapziero (puc. 5). B Takomy Bumaaky Oyrna 3acTocoBaHa
KOMOIHOBaHa Teparisi MATPUMYIOUOTO XapaKTepy, 1€ 3aCTOCYBaHHS Ipenapary 3
MO3UTUBHOIO 1HOTPOIHOIO Ji€to - [TimoOenaan B 7031 0,25 Mr Ha Kr KMBOT MacH JIB141
Ha JIEHb Ta XpOHOTPOIHOIO J1i€t0 - Teodutin 1 Mr Ha KT )KMBO1 MacH /1Bl Ha ieHb. Yepes
JEKUIbKa JHIB MU CHOCTEPIraJid MOKPAIEHHS 3arajlIbHOr0 CTaHy, B L€ K€ MOMEHT
npu  KOHTposibHOMY TpoBeneHHI EKI'-miarHocTHkM cnocTepiraid MO3UTHUBHY

I[I/IHaMiKa, gKa XapaKTepI/IByBaJ'IaCB HiI[BI/IH_[eHHSIM qaCcToOTHu CepHCBHX CKOpO‘-IeHB
(4CC).

Puc. 4. ®okycHa exorpama cepust 6-tu piuHOro ppanny3bkoro 0yJnaora 3
xeMoJeKToMOK0 cepus. IIpaBa mapacrepHa/ibHA NMO3HUIlisl, KOPOTKA BiCh, PiBeHb
a0pTH Ta JiereHeBol apTepii.

122

ONoIE



Agrarian Bulletin of the Black Sea Littoral. 2026, Issue 118
ISSN2707-1162 (online) ISSN 2707-1154 (print) //Bemepunapni nayxu//

Puc. 5. Enekrpokapaiorpama co0aKu 3 XeMOAEKTOMOI0 cepusi AaCOUiii0BaHOI0
3 O03HAKAMHM CHHIPOMY CJAa0KOCTI CHMHYCOBOrO By3Ja (mOMipHa Opaaukapuis,
cHHoaTpiajbHa 00kafa 2 crymeHs 1 THy, aTpiOBeHTPHMKYJIApHa Ojokaga 2
crynens 1 tumy)

Kimiaiuauit Bunagox Ne3

JIo KJIIHIKK MOTpanuB 7-piuHUM JHKEK-pacesl 3 O3HaKaMU BUPaXEHOI amaTii Ta
TpeMopy. 3 aHaMHE3y BJIACHUKH MOBIJOMWIH, 1110 Bce Oysio 100pe, TBapuHa OyJia Ha
MPOTYJIAHII Ta KOJIA MIJHIMAJIMCh O KBAPTUPU HAa CXOAAaX YETBEPTOrO MOBEPXY
TBapUHa Pi3KO 3yNMUHUIIACH, 3’ IBUJIACH BUPAKECHA ararisi, TPeMOp, 3a/IMIIKa Ta CIIU30BI
00O0JIOHKH POTOBOI MOPOKHUHU CTAJIN CUHIOITHUMH.

[Ipu mnpoBeneHHi ormisiay Oyja0 BUSBJICHO O3HAKM TaxiKapiii, HE3HAYHHMA
CUCTOJIIYHUHN IyMm 37iBa. Exokappiorpadis mokasajia HasBHICTh O3HAK CKYITYEHHS
BUIbHOI PIIMHU B TIOPOXHUHI TIEpHUKapAa Ta MyXJIUHHY Macy (MPpUOIU3HUN pO3MIp
25,1*30,2 MmMm) B IpoeKIIii mpaBoro nepencepas. Takox OyJiu 03HaKU KOJAICY IPaBOTO
nepejacepns, pO3MIMPEHHS KayAalbHOI MOPOKHUCTOI BEHU. 3a JIOINOMOTIOIO
enexkTpokapiorpadii 0yJi0 BCTaHOBIICHO HAsBHICTh HAIIUITYHOYKOBUX €KCTPACHUCTOI
(mooauHOKI, KymieT) (puc. 6). Trapuna Oyna JAocTaBiIeHa Yy BiIJIJICHHS] IHTEHCUBHOL
Tepanii, e OyB MPOBEICHUI €KCTPEHUM MepuKapioneHTe3. Pe3ynpraTtu 3araisHOro
aHaJi3y KpoBi Ta 010XiMii KPOBI HE MOKa3aJIM CEpUO3HUX BiAXWIICHB BiJ HOpMH. [1in
yac MyHKIIi nepukapaa 0yso acmipoBano 20 MJI reMOpariuioi piaAuHM, 1110 BKa3yBajo
Ha MaJIOMMOBIpHUI PO3BUTOK TamnoHaau. Oapasy miciis acmipanii piguHu 3arajibHUMI
CTaH TBApWHU 3HAYHO MOKPAIIMBCS, HOPMAJI3yBaIHCS MOKA3HUKH apTepiabHOTO
THCKY, 1 BUJIUMI CITU30B1 O0OJIOHKHU CTaJIH POKEBUMHU.

Takum yuHOM, PO3BUTOK MPUCKOPEHOTO PUTMY Ta HASBHICTh HAULTYHOYKOBUX
KOMIUJIEKCIB CIIPUYUHUB TOTIPIICHHS 3araJIbHOTO CTaHy TBApWHU HAOIMKEHOTO 10
3arajbHOrO KoJjarcy. byno 3acTocoBaHO BHYTpIIIHBOBEHHE BBEICHHS JIIJIOKAIHY 3
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MTOCTIMHOIO MIBUAKICTIO B 7031 80 MKI/KI/XB Ta O6eTa-010KaTopu ATEHOJION B 1031 1 Mr
Ha KT J)KMBOi Macu Bl Ha JICHb, 1110 B CBOIO uepry gomnomoriio crabinizyBatu UCC.
ITicns craGumizaii cTaHy TBapwHH OyJIO MPOBEACHO KOMII IOTEpHY ToMorpadiro 3
BHYTPIITHPOBEHHUM KOHTPACTYBaHHSIM KpOBI, PE3yJIbTaTH MiITBEPAUIN HAsBHICTDH
MyXJIMHHOT MacH Ta HaJaIu OlIbIN JETaNbHY Bi3yalizallito HoBoyTBopeHHs (Puc. 7).
O3Haku 1HOUIBTpAIll B TOPOKHUHY MIPABOTO MepeacepAs Oyiau BIACYTHI, Ta MyXJIMHA
3HaXO0JIMJIach B OCHOBHI MEpHKap/ia HAMPaBICHO KPaHialbHO B TPYAHY MOPOKHUHY.
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Puc. 6. Enexrpokapaiorpama codaku 3 JiM(pOMOI0 cepusi acoliiiloBaHOIO 3

HAALITYHOYKOBOI TaXiKapaicio
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Puc. 7. Komn'rorepHa ToMorpamMa rpyiHoi opo;KHMHH 6-TH piuHOI codaKu 3
03HAKAMHU HOBOYTBOPEHHS B ALISIHII OCHOBHU Cepus

BucHOBKH Ta mNepCHeKTHBH MNOJAJIBIIMX JOCTiKeHb. TakuM YHWHOM, B
pe3yJbTaTi MPOBEACHUX JOCHIIKEeHb Oyso BcTaHoBleHO, o 80% Bix BCIX
JOCIIKYBaHUX CO0AK, Y SIKUX OyJIM BUSBJICHI MyXJIMHU B JUISTHIII OCHOBU Cepiist Oynu
6e3cumnromunMu. Exokapiorpadist Oyia KIH040BUM METOJOM JI1arHOCTUKU My XJIUH
cepust y cobak, a enekTpokapaiorpadis 3 BHKOpPUCTaHHSIM 6-12 kaHamiB - JyIs
BU3HAYEHHS CYMyTHIX apuTMii. Bik TBapuH, 3 03HaKaMU MyXJIMHHOTO POCTY B ILISHII
OCHOBH Ceplisl CTAaHOBUB 7-9 pOKIB, MIHIMAJIbHUI BiK - 6 pOKIB, @ MAKCUMaJIbHUM - 12.
[1mm 20% BumagkiB - 1€ TBAPUHU 3 KITHIYHUMH O3HAKHU CEPIIEBOT HEJOCTATHOCTI Ta
KOJIATCy, TaKi TBAPUHU MOTPEeOyBaIN €KCTPEHUX J1H, TAKUX SIK IEPUKAPA10LEHTE3 i1
KOHTPOJIEM YJBTPa3BYKOBOTO Ta eJIEKTpoKapiorpagiyHoro AociikeHHs. Bci
CUMIITOMATUYHI MAlllEHTH MaJId CYNyTHI O3HAKU MOPYLIEHHS PUTMY Ta MPOBIAHOCTI
ceplis, Ta 0yJI0 BCTAaHOBJIEHO, 1110 TAMITIOHAa Ta CYIyTHI apUTMIil € OCHOBHUM KJITHIYHO
3HAYYIUM YCKJIaJHEHHSM 3arajJbHOTO CTaHy TBApUHH.

Bci Tpu Bumangku nepBUHHUX MyXJIMH CEpIS aCOIIHOBAHUX 3 ApUTMISIMHU, MaJIA
PI3HOMaHITHE MMOXOJKEHHS, 3aJIEXKHO Bi MICIIS JOKami3allli MyXJIWHY, ii iHPUIbTparii
B PIi3HI CTPYKTYpH cepIsi Ta KoMIpecii MyXJuHOK abo pIIUHOI0 B IMOPOKHHUHI
nepukap/a.

Takum yuHOM, MU 3adiKCyBald HACTyNHI 3MIHM B MOPYLIEHHI PUTMY Ta
MIPOBITHOCTI CEPIIS:

1. Tlpu poO3BUTKY MEPBHHHOI I'€MaHT10CAPKOMH cepllsl OyJM BUSABJICHI O3HAKU
3JI0SIKICHOTO Mepeliry IITyHOYKOBOI Taxikap[ii, ska Oyja B3siTa MiJl KOHTPOJIb
aHTUAPUTMIYHUMHU NpernapaTamu 3 kiacy (Amionapon). lllnyHoukoBa Taxikapais npu
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reMaHTi0CapKoMi ceplii MaTOT€HETUYHO BUHUKAE 4Yepe3 KOMIUIEKCHE MOPYIICHHS
eNeKTpo(i310JI0TIYHUX TPOIIECIB Yy  MIOKapii, IO CIPOBOKOBAHO IPSMOIO
1H(}1IBTpAIlIEI0 TYXIUHOIO CTPYKTYP Ceplis, iieMiero Miokapay (BHACIIAOK MPOIECIB
3arajeHHs Ta HeKpo3y), TAMIIOHAI0I0 Ta MEXaHIYHIUM THUCKOM CaMoi Iy XJIMHH.

2. XeMoJIeKTOMa CepIlsl XapaKkTepu3yBajlach O3HAKaMM MOPYIICHHS MPOBEACHHS
CHUHOATPIAJIbHOTO Ta aTPIOBEHTPUKYJSIPHOTO BY3IIiB, B PE3yJIbTaTi OyJIO 3aCTOCOBAHO
HOiATPUMYIOUY TEpariio 3a JOMOMOIOI0 MpenapariB 3 MO3UTUBHOIO 1HOTPOMHOIO Ta
BazoaunatatopHoro giero (IlimoOGenman) i1 mpemapaTy 3 XPOHOTPOMHOK JI€IO
(Teodinin). Po3BuTOK cHHOATpiaibHOI Ta aTPIOBEHTPHUKYJSpHA OJOKaAu TpU
XEMOJCKTOMI € HACJIJKOM TOPYIIEHHS MPOBIAHOCTI €JIEKTPUYHOTO IMIYJIbCY BiJ
CUHYCOBOI'O By3Ja JO Iepeicep/ib, OCHOBHUM TPUTEPHUM (PAKTOPOM € MEXaHIuHE
3/1aBJIIOBAHHS Ta 1HBA31s MyXJIMHOIO CTPYKTYp CEpIls, BaryCHUW BIUIMB, TIMOKCIS Ta
1emisi.

3. Ilepunna mimdoma cepus Oyna  acoliiioBaHa 3  O3HaKaMH
CYNpPaBEHTPUKYJISIPHOI €KTOIIi Ha TJ1 BUPaKEHOi 0a30BOI CHHYCOBOI Taxikapiii 3
4acToTOI0 cepleBux ckopoueHb 180-200 yn/xB. 3acTocyBaHHA BHYTPIITHBOBEHHO
BBEJICHHS JIIJIOKaiHy Ta OeTa-010kaTopiB (ATEHOJO0J) MBUAKO JOMOMOTJIO 3HU3UTH
taxikapairo A0 120-140 yn/xB Ta B34TH MiJ KOHTPOJb HAALUIYHOUYKOBY EKTOIIIO.
HannutyHoukoBa Taxikap[is HpH LI MaToJIorii BUHUKAE Yepe3 KIJIbKa OCHOBHHUX
MEXaHI3MIB: MEXAaHIYHOMY IMOJpPAa3HEHHI Ta I1HBa3li MPOBIAHOI CUCTEMHU CepLUA
MyXJIMHOIO, PO3BUTOK TAMIIOHA/IM Ta 3aMaJICHHSA/11IeMil MiOKapay.
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FEATURES OF RHYTHM AND CONDUCTIVITY DISORDERS IN
PRIMARY CARDIAC TUMORS IN DOGS: ANALYSIS OF CLINICAL
CASES, MODERN METHODS OF DIAGNOSTICS AND TREATMENT

Abstract

In recent years, the number of cases of heart tumors in dogs has increased dramatically. This
trend may indicate an increase in the dog population worldwide, as well as the increasing use of
various imaging methods for diagnosis, such as echocardiography, computed tomography, and
magnetic resonance imaging. According to our studies, most cases of detection of cardiac neoplasms
are accidental, especially when routine echocardiography with Dopplerography is performed, in
such cases the animals are asymptomatic. Other animals arrive at the veterinary center mainly with
acute signs of heart failure, loss of consciousness, a sharp decrease in activity, pronounced sudden
shortness of breath at rest or cough, and blueness and pallor of visible mucous membranes are also
observed. All these clinical signs in dogs may be due to the development of cardiac tamponade
(hemorrhage) or the appearance of life-threatening arrhythmias, which requires immediate
emergency measures, such as emergency pericardiocentesis and the administration of antiarrhythmic
drugs. The diagnostic approach to such patients includes a clinical examination by a veterinary
medicine specialist, the use of additional instrumental and laboratory methods of research.
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BIOMARKERS USED IN THE DETECTION OF INFECTIONS IN HORSES

Abstract

Early identification of infectious diseases in horses is crucial for accurate diagnosis, effective
treatment, and improved clinical outcomes. However, distinguishing infectious conditions from non-
infectious inflammatory processes remains challenging in equine practice due to overlapping clinical
signs and nonspecific laboratory findings. Over recent years, a variety of hematological,
biochemical, and acute phase biomarkers have been investigated to support the detection and
monitoring of infections in horses.
This article reviews the most commonly used biomarkers applied in equine infectious disease
diagnostics, including white blood cell indices, neutrophil-to-lymphocyte ratio, serum amyloid A,
fibrinogen, serum iron, haptoglobulin, CRP and Neutrophil Gelatinase—Associated Lipocalin
(NGAL). The biological basis, diagnostic performance, and clinical relevance of these biomarkers
are discussed, with particular emphasis on their roles in differentiating inflammatory responses,
assessing disease severity, and monitoring treatment response. While acute phase proteins such as
serum amyloid A and fibrinogen demonstrate high sensitivity to inflammatory stimuli, their limited
specificity highlights the need for careful interpretation in conjunction with clinical findings and
other laboratory parameters.
Overall, current evidence suggests that no single biomarker is sufficient for the definitive diagnosis
of infectious diseases in horses. Instead, a multimodal approach integrating clinical assessment with
multiple biomarkers provides the most reliable diagnostic and prognostic information. Continued
research is required to refine biomarker interpretation, establish standardized reference intervals,
and improve their practical application in equine medicine.

Keywords: Equine infections;, Biomarkers; Acute phase proteins;, Serum amyloid A,
Fibrinogen, Inflammation, Hematological parameters

1. Introduction

1.1 The Importance of Infections in Equine Health

Infections and the systemic responses they trigger play a critical role in equine health
and survival. Sepsis—defined as organ dysfunction resulting from a dysregulated host
response to infection—remains one of the leading causes of morbidity and mortality in
adult horses and foals, representing a life-threatening condition (Blangy-Letheule et
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al., 2023). Horses are predisposed to developing sepsis due to their extensive microbial
exposure in natural environments and their particularly high sensitivity to bacterial
endotoxins (Taylor, 2015). Gastrointestinal diseases (such as colic and enterocolitis)
and pulmonary disorders constitute the most common causes of sepsis in horses
(Blangy-Letheule et al., 2023).

Therefore, early detection of infections in equine medicine is a critical factor that
directly influences not only disease severity but also treatment success and survival
outcomes (Nocera et al., 2021). Accurate diagnosis of sepsis in animals is of great
importance. Misdiagnosis or delayed diagnosis may lead to excessive use of
antibiotics, which can in turn promote the spread of antimicrobial resistance (Lopez-
Martinez et al., 2022).

The Increasing Role of Biomarkers in Infection Diagnosis and the Limitations of
Classical Methods

For many years, the diagnosis of infectious diseases in veterinary medicine has relied
primarily on clinical examination findings, complete blood count (CBC), and
monitoring of leukocyte parameters. However, these traditional methods remain
limited due to their low sensitivity in early-stage infections, their inability to clearly
identify the source of infection, and their overall lack of specificity (Jacobsen &
Andersen, 2007). In light of these limitations, biomarker-based diagnostic approaches
have gained increasing importance in veterinary medicine. Biomarkers assessed
through the acute-phase response provide a more objective means of monitoring the
presence and severity of infection as well as the response to treatment. Accordingly,
considerable attention has been directed toward markers such as Serum Amyloid A
(SAA), haptoglobin, fibrinogen, and serum iron concentrations (Crisman et al., 2008;
Afsar & Sener, 2015).

One of the most significant advantages of biomarkers is their supportive role in the
differential diagnosis of infections presenting with nonspecific clinical signs. These
parameters also allow clinicians to follow whether the infection is localized or
systemic, whether its severity is increasing or decreasing over time, and how the patient
is responding to therapy through serial measurements (Belgrave et al., 2013). In
particular, highly sensitive acute-phase proteins such as SAA rise and decline more
rapidly than traditional markers, thereby providing earlier diagnostic information.
When interpreted together with more slowly responding indicators such as fibrinogen,
both diagnostic sensitivity and specificity are improved (Pihl et al., 2013; Nocera et al.,
2021; Jacobsen, 2023).

2. Acute Phase Response and the Concept of Biomarkers

2.1 Pathophysiology of the Acute Phase Response

The acute phase response (APR) is a systemic physiological reaction of the organism
to infectious and non-infectious inflammatory stimuli such as trauma, infection, toxins,
or malignancy (Cray & Altman, 2009). This process begins with the release of pro-
inflammatory cytokines and other mediators from damaged tissues (Eckersall & Bell,
2010). As a result, endocrine, hematological, immunological, metabolic, and
neurological alterations develop, manifesting clinically as fever, anorexia, depression,

132



Agrarian Bulletin of the Black Sea Littoral. 2026, Issue 118
ISSN2707-1162 (online) ISSN 2707-1154 (print) //Bemepunapni nayxu//

and leukocytosis—hallmark signs of systemic inflammation (Sevgisunar &
Sahinduran, 2014). In response to this systemic activation, acute phase proteins (APPs)
are synthesized primarily in the liver, although other tissues may also contribute
(Jacobsen, 2023). The process is highly coordinated and encompasses numerous
behavioral, biochemical, and metabolic changes (Ceciliani et al., 2012). The principal
functions of APPs include pathogen elimination, restoration of homeostasis, and
support of tissue repair (Tothova et al., 2014). The cytokines responsible for initiating
the inflammatory cascade are mainly IL-1, IL-6, and TNF-a. These cytokines are first
released from macrophages and monocytes at the site of injury, after which they enter
systemic circulation, disseminate to distant tissues, and trigger a widespread cytokine
response (Sevgisunar & Sahinduran, 2014). Their stimulation of hepatocytes in the
liver leads to increased APP synthesis, causing serum concentrations of these proteins
to rise rapidly (Eckersall, 2000). APPs play crucial roles in initiating, regulating, and
resolving the inflammatory process. Driven by proinflammatory cytokines, their serum
concentrations typically change by more than 25%, enabling their use as biomarkers in
disease diagnosis, prognosis, and monitoring of therapeutic response (Eckersall & Bell,
2010). However, despite their high sensitivity, their specificity remains limited,
underscoring the need for careful clinical interpretation. Additionally, significant
species-specific differences exist in the acute phase response.Cytokines also exert
hypothalamic effects that lead to behavioral changes such as anorexia. This, in turn,
may create a general suppression in hepatic protein synthesis (Sevgisunar &
Sahinduran, 2014). However, it has also been reported that there is no clear linear
correlation between systemic cytokine release and AFP levels (Kushner &
Mackiewicz, 2020).

2.2 What is a biomarker?

Biomarkers are molecules or parameters that objectively and measurably reflect normal
biological processes, pathological conditions, or responses to therapeutic interventions
within an organism (Strimbu & Tavel, 2010). They can be detected in various
biological materials such as blood, urine, or synovial fluid. In veterinary medicine,
biomarkers are particularly used for the early diagnosis of infections, assessment of
inflammation severity, prediction of disease prognosis, and monitoring of treatment
response. Acute phase proteins (e.g., SAA, fibrinogen, haptoglobin), hematological
parameters, and certain cytokines are among the most frequently utilized biomarkers
in equine health (Jakobsen et al., 2024; Thurston et al., 2022).

2.2.1 Acute Phase Proteins (APPs)

Although the majority of acute phase proteins are synthesized in the liver, some can
also be produced by extrahepatic sources such as plasma cells or endothelial cells
(Hassanpour & Moghaddam, 2023). When exposed to an inflammatory stimulus, the
plasma concentrations of these proteins either increase (positive APPs) or decrease
(negative APPs) (Jacobsen, 2023). Positive APPs are proteins whose plasma levels rise
during inflammation. This group includes haptoglobin (Hp), C-reactive protein (CRP),
serum amyloid A (SAA), fibrinogen (Fb), ceruloplasmin (Cp), alpha-I1-acid
glycoprotein (a1-AGP), various protease inhibitors, and inter-alpha trypsin inhibitor
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heavy chain 4 (ITIH4) (Jacobsen, 2023). Negative APPs, on the other hand, are
proteins whose plasma concentrations decrease during the inflammatory process. For
example, paraoxonase-1 (PON-1) levels decrease in many species, including horses,
during the acute phase response (Ruggerone et al., 2020). Other negative APPs include
transferrin, prealbumin, and retinol-binding protein (Aldred & Schreiber, 2020).
Biomarker indices created by evaluating positive and negative APPs together have the
potential to increase the sensitivity of inflammation assessment. However, this
approach has not yet been sufficiently investigated in equine medicine (Jacobsen,
2023). Acute phase proteins are also classified according to the magnitude of their
response as major, moderate, or minor responders. Major APPs are present at low
levels in healthy individuals but can increase 100- to 1000-fold during inflammation,
typically reaching their peak within 24-48 hours. Moderate responders increase
approximately 5-10 fold and peak within 2-3 days before gradually returning to
baseline. Minor APPs generally rise by about 50—-100% above resting levels, and their
changes remain relatively limited (Eckersall & Bell, 2010). Among the biomarkers
used to monitor inflammatory processes in horses, serum amyloid A (SAA), a major
acute phase protein, is considered one of the most sensitive indicators of inflammation
due to its early and rapid response characteristics (Jacobsen, 2023). Among the
moderate acute phase responders, haptoglobin (Hp) and fibrinogen hold particular
importance (Crisman et al., 2008; Jacobsen & Andersen, 2007). In addition, several
hematological and biochemical parameters—such as plasma iron concentration
(Oliveira-Filho, 2012), total leukocyte counts and leukocyte fractions (Burkat et al.,
2024), as well as C-reactive protein (CRP) (Hildebrandt et al., 2025), and neutrophil
gelatinase—associated lipocalin (NGAL) (Winther et al., 2023)—provide valuable
contributions to clinical decision-making in the assessment of inflammation and
infectious processes. Evaluating these parameters collectively allows for a more
comprehensive understanding of the severity, duration, and underlying etiology of the
inflammatory response.

2.3 Sensitivity — Specificity — Clinical Utility Criteria in Biomarkers

The Biomarkers Definitions Working Group (BDWG), established by the U.S.
National Institutes of Health (NIH), defines an ideal biomarker as an indicator that
“provides rapid diagnosis, distinguishes between physiological and pathological
processes, and offers information regarding responses to pharmacological or other
therapeutic interventions” (Strimbu & Tavel, 2010). Sensitivity, specificity, and
clinical utility are critical criteria in the evaluation of biomarkers. These parameters
determine how accurately and effectively a biomarker can identify a disease or
condition (Winther et al., 2023). Sensitivity and specificity are used to assess the
diagnostic capacity or accuracy of a test or biomarker (Siwinska et al., 2021).
Sensitivity is the proportion of truly diseased animals that test positive (Salciccia et al.,
2013). A highly sensitive test is more suitable for ruling out disease (Jacobsen, 2023).
Specificity, on the other hand, relates to whether the biomarker responds exclusively
to the infectious process. A highly specific test is more appropriate for confirming
disease (Laurberg, 2023). Clinical utility extends beyond sensitivity and specificity and
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concerns the extent to which a biomarker contributes to decision-making in the
veterinary field. A single parameter is often insufficient; instead, interpreting
biomarkers alongside clinical examination, imaging, and other laboratory findings
facilitates a more accurate diagnosis (Gémez-Laguna et al., 2011). It has been reported
that the biomarkers currently used in the diagnosis of SIRS exhibit high sensitivity but
limited specificity (Jacobsen & Andersen, 2007).

3. Commonly Used Biomarkers in Horses

3.1 Serum Amyloid A (SAA)

Serum amyloid A (SAA) is considered the major acute phase protein in horses. During
the acute phase response, it is produced intensively in the liver, leading to a rapid
increase in its circulating levels. In healthy adult horses, serum concentrations are
reported to be <10-20 mg/L (Jacobsen, 2023). In neonatal foals (<19 hours old), mean
serum SAA levels have been reported as 27.7 mg/L (Nieman & Chan, 2022). However,
healthy foals are believed to have slightly higher serum concentrations than adult
horses, with levels peaking up to 120 mg/L within 24—72 hours after birth (Duggan et
al., 2007; Paltrinieri, 2008).

3.1.2 Use in Infectious Conditions

In studies conducted on colic, SAA has been evaluated for purposes such as
determining prognosis, guiding decisions regarding surgical intervention, identifying
postoperative complications, differentiating non-inflammatory causes of colic from
inflammatory ones, and distinguishing strangulating colic cases from non-strangulating
cases (Ludwig et al., 2023; Elsawaf et al., 2025). Measurement of serum SAA is
suggested to improve the ability to differentiate between medically and surgically
managed acute inflammatory colic cases by approximately 4%, thereby potentially
reducing the risk of unnecessary or delayed surgical intervention (Pihl et al., 2016).
However, Dondi et al. (2015) reported no significant differences in SAA levels
between strangulating and non-strangulating colic lesions, nor between cases requiring
medical versus surgical treatment.

In colic conditions, SAA levels in peritoneal fluid have also been reported to increase
in a manner similar to serum concentrations (Pihl et al., 2013). Because SAA
concentrations were found to be higher in colic cases associated with primary
inflammatory etiologies—such as enteritis, colitis, peritonitis, and peritoneal
abscesses—and in non-surviving horses, it has been suggested that SAA may serve as
a parameter associated with survival outcomes (Vandenplas et al., 2005). In horses
undergoing colic surgery, postoperative SAA levels were found to be elevated in all
operated animals due to inflammation. However, no differences in SAA concentrations
were detected between horses that developed postoperative infections and those
exhibiting non-infectious postoperative complications (Aitken et al., 2019). SAA
concentrations have been reported to increase most prominently in inflammatory
diseases and in colic cases with a duration exceeding five hours (Pihl et al., 2016).
Serum SAA concentrations were also shown to be significantly higher in cases of acute
colitis and Clostridium difficile—associated enterocolitis compared with both healthy
horses and those with obstructive intestinal lesions (El-Deeb et al., 2020; Ludwig et
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al., 2023). Based on these findings, SAA does not appear to determine the anatomical
localization of colic lesions in horses; however, it is useful in assessing prognosis, with
higher concentrations being associated with lower survival rates (Ludwig et al., 2023).
In equine respiratory diseases, Serum Amyloid A (SAA) has become a notable
biomarker for distinguishing between infectious and non-infectious conditions and for
monitoring treatment response. In bacterial pneumonia, SAA levels have been shown
to decrease significantly during treatment in parallel with clinical improvement,
whereas fibrinogen, neutrophil counts, and total leukocyte counts fail to adequately
reflect this change (Hepworth-Warren et al., 2023). Additionally, in infections caused
by bacterial agents such as Streptococcus equi subsp. equi, SAA levels have been found
to be markedly higher compared with viral respiratory infections (Viner et al., 2017).
This suggests that SAA may contribute to differential diagnosis based on the etiological
agent in respiratory disease.

Experimental studies have demonstrated that SAA rises within 24 hours, peaks on day
3, and rapidly returns to baseline values with effective treatment (Hobo et al., 2007).
Owing to this early and dynamic response, SAA serves as a practical tool particularly
for monitoring disease progression and evaluating treatment efficacy in equine
infectious respiratory conditions.

3.1.3 Use in Non-Infectious Conditions

In endurance horses, leukogram findings and SAA concentrations have been evaluated
to assess overall physiological condition. Prior to the race, SAA concentrations were
within reference intervals; however, horses that successfully completed the race had
significantly lower SAA levels compared with those that were eliminated. Notably,
SAA was the only laboratory parameter capable of identifying the majority (66.6%) of
the horses that would subsequently be eliminated before the competition. Moreover,
none of the horses with SAA levels exceeding 1000 ng/mL were able to finish the race.
Therefore, serum SAA concentration may serve as an indicator of poor physiological
status and could potentially predict elimination during an endurance event (Cywinska
etal.,2010). Serum SAA concentrations have been reported to be significantly elevated
in cases of Juvenile Idiopathic Arthritis (JIA), suggesting that SAA may serve as a
reliable parameter for identifying JIA in affected humans (Dev & Singh, 2019). In a
study conducted on horses with synovial penetration injuries that required surgical
treatment, SAA levels were found to be higher in cases necessitating multiple surgical
interventions compared with those requiring only a single procedure. Furthermore,
serial measurements taken at 48-hour intervals showed a noticeable decline in SAA
concentrations in parallel with clinical improvement. Therefore, serial SAA assessment
has been proposed as a valuable tool for monitoring treatment progress in synovial
penetration injuries (Haltmayer et al., 2017).

3.1.4 Advantages and Limitations

SAA is widely used in clinical practice for early detection of inflammation, monitoring
its severity, and evaluating response to treatment because its serum concentration
increases rapidly and markedly in the presence of an inflammatory stimulus and returns
to baseline in parallel with clinical improvement (Belgrave et al., 2013). However,
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SAA 1is a non-specific marker of inflammation and, because it does not provide
etiological distinction, it cannot independently determine whether the cause of
inflammation is infectious (bacterial or viral) or non-infectious (traumatic, surgical,
immune-mediated) (Jacobsen, 2023). Although it has been suggested that viral diseases
generally result in lower SAA concentrations compared with bacterial infections (Viner
et al., 2017), substantial overlap in plasma values among different etiologies limits
SAA’s ability to definitively distinguish viral infections from bacterial ones (Jacobsen,
2023).

3.2 Iron

Iron is an essential element involved in fundamental biological processes such as
hemoglobin synthesis, oxygen transport, cellular respiration, and DNA replication
(Hentze et al., 2010). In blood, iron is transported bound to transferrin, a f-globulin
primarily synthesized in the liver, and is stored within ferritin as well as in the
macrophages of the reticuloendothelial system and hepatocytes (Hentze et al., 2010).
Hepcidin, a hormone secreted by the liver, is the principal regulator of plasma iron
concentration and overall iron homeostasis (Corradini et al., 2014). Hepcidin exerts its
effects on ferroportin (FPN1), the cellular iron exporter located on enterocytes in the
proximal duodenum and on macrophages. FPN1 is the only known transporter
responsible for exporting iron from duodenal enterocytes into the bloodstream (Nemeth
et al., 2004). Elevated hepcidin levels lead to ferroportin degradation via binding and
internalization, resulting in reduced iron absorption from the intestine and decreased
release of iron from macrophages into circulation. Consequently, serum/plasma iron
concentrations fall rapidly ((Nemeth et al., 2004, Hentze et al., 2010). This mechanism
represents a key host defense strategy during inflammation, limiting pathogen access
to iron (Hentze et al., 2010). For this reason, iron concentrations decrease rapidly
during systemic inflammation in many species, including horses (de Oliveira-Filho,
2012). Experimental studies in horses have shown a significant reduction in serum iron
levels within the first 24 hours following induction of inflammation (Brosnahan &
Brown, 2012).

3.2.1 Use in Infectious Conditions

Canola et al. (2024) reported that serum/plasma iron concentrations were significantly
lower in horses with colic compared to healthy controls, and concluded that the
combined assessment of iron-metabolism parameters and conventional acute phase
proteins may enhance diagnostic accuracy and prognostic evaluation in horses with
inflammatory colic. Similarly, Crisman et al. (2008) demonstrated that, although
increased fibrinogen (Fb) concentrations are associated with poor prognosis,
hypoferremia (low serum iron) more accurately reflects acute, subacute, and chronic
inflammation in hospitalized horses older than two months. Lilliech6ok et al. (2020)
observed that serum iron decreased more rapidly and normalized earlier than serum
amyloid A (SAA), a commonly used acute-phase protein. While SAA remained
elevated 72 hours post-challenge, serum iron had already begun to return to normal
levels, suggesting that iron concentrations change more rapidly than SAA, a
phenomenon also noted in mares following experimentally induced endometritis.
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Otsuka et al. (2025) reported that serum iron levels in horses with inflammatory
diseases were significantly lower than in the control group, indicating that serum iron
may serve as a reliable marker for detecting acute inflammation or disease. Its
measurement is simple, cost-effective, and feasible in standard biochemistry
laboratories, making it a practical option, particularly in clinical settings with limited
resources. Moreover, serum iron assessment could be considered as an alternative or
complementary tool to existing acute-phase protein tests. Corradini et al. (2014) found
that, in horses with systemic inflammation (SI), plasma iron concentrations were
significantly lower compared to both healthy controls and hospitalized horses without
SI. Plasma iron predicted the presence of SI with an accuracy of 82.9% and
demonstrated high sensitivity (87.9%) for SI detection. In nonsurviving horses, plasma
iron concentrations either remained below the reference range or decreased relative to
admission levels during follow-up, reflecting persistence of SI in these animals. In
contrast, Sanmarti et al. (2020) showed that plasma iron concentration is not a useful
marker for predicting SIRS or prognosis in neonatal foals. Foals meeting SIRS criteria
did not show statistically significant differences in plasma iron concentrations
compared to non-SIRS foals or healthy controls, and plasma iron was not associated
with survival outcomes. These findings suggest that, unlike in adult horses, plasma iron
is not a reliable early inflammatory marker or prognostic tool in neonatal foals, likely
due to age-related rapid fluctuations and high natural variability. Brosnahan et al.
(2012) demonstrated that a decrease in serum iron (sFe) concentration (hypoferremia)
serves as an early and sensitive indicator of systemic inflammation in horses, which
may result from tissue necrosis, bacterial infections, or endotoxemia. Following EHV-
1 infection, sFe concentration decreased significantly in a biphasic pattern, suggesting
that serum iron parameters may be useful for monitoring the clinical course of viral
infections such as EHV-1.

3.2.2 Advantages and Limitations

Otsuka et al. (2025) reported that serum iron concentrations were significantly lower
in the inflammatory disease group and suggested that its diagnostic capability may be
comparable to existing acute phase proteins (APPs). Moreover, because iron
measurement is inexpensive and easy to perform, it may contribute to routine
inflammation assessment and serve as an alternative to costly or more complex APP
testing (Otsuka et al., 2025).

Iron measurement is a practical and economical biomarker for the early detection of
systemic infection and for monitoring treatment efficacy. However, factors such as
nutritional status, age, hemolytic processes, and chronic diseases can influence iron
levels; therefore, it is recommended that iron be interpreted not in isolation but in
conjunction with other acute phase proteins and hematological indicators (Hentze et
al., 2010; Jacobsen, 2023). When combined particularly with positive acute phase
proteins such as SAA, iron provides complementary value in assessing the progression
of infection and monitoring the response to treatment (Matur et al., 2017). Although
Borges et al. (2007) reported that serum iron had 90% sensitivity for detecting systemic
inflammation, its specificity for identifying the underlying cause is low; thus, iron
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alone cannot differentiate etiology and should be used alongside other biomarkers.
Age, hemolysis, liver disease, and iron supplementation are additional factors that may
influence plasma iron concentrations (Borges et al., 2007).

3.3 Fibrinogen

Fibrinogen is a positive acute phase protein that plays a critical role in hemostasis and
wound healing (Russell et al., 2021). Primarily synthesized by hepatocytes in the liver,
this glycoprotein increases in production in response to pro-inflammatory cytokines
such as IL-6 and IL-1p (Hildebrandt & Venner, 2024). Fibrinogen is one of the oldest
and most commonly used biomarkers for monitoring inflammatory processes in horses
(Crisman et al., 2008). Its plasma concentration rises in association with infection,
trauma, tissue injury, or inflammation, and therefore it is classified as a positive APP
(Crisman et al., 2008; Ko & Flick, 2016). Plasma fibrinogen concentrations typically
begin to increase 24—48 hours after the onset of inflammation and reach peak levels
within 3-5 days (Hildebrandt & Venner, 2024). In healthy horses, fibrinogen levels
range between 2—4 g/L, and in response to an inflammatory stimulus, concentrations
increase only two- to four-fold; therefore, fibrinogen is considered a moderate acute
phase responder (Jacobsen & Andersen, 2007; Belgrave et al., 2013). In adult horses,
the physiological upper limit is generally accepted as 4 g/L. (Hildebrandt & Venner,
2024). During the early phase of the acute inflammatory response, thrombin cleaves
fibrinogen to form fibrin, which limits blood loss, contains tissue damage, and restricts
microbial spread (Luyendyk et al., 2019). Fibrinogen also plays an active role in host
defense by promoting leukocyte recruitment and activation (Ko & Flick, 2016;
Luyendyk et al., 2019). As in humans, horses possess three major forms of
fibrinogen—high, low, and very low molecular weight forms—derived from
proteolytic cleavage of the C-terminal region of the Aa chain (Russell et al., 2021).
Increased fibrinogen levels are commonly observed in both surgical trauma and
infectious conditions (Daniel et al., 2016). However, because of its slow kinetics,
fibrinogen is considered more useful for monitoring chronic infections than for early
diagnosis (Luyendyk et al., 2019; De Cozar et al., 2020).

3.3.1 Use in Infectious Conditions

Fibrinogen also functions as an antimicrobial host defense factor that limits bacterial
growth and prevents dissemination. Fibrin/fibrinogen matrices physically entrap
bacterial foci, thereby restricting microbial spread (Ko & Flick, 2016). In foals,
fibrinogen levels have been reported to increase particularly in cases of bacterial
infection, septicemia, and postoperative inflammation. However, physiologically
elevated concentrations may also be observed during the first days after birth
(Hildebrandt & Venner, 2024; Stoneham et al., 2001). Levels >9 g/L. in neonatal foals
are considered predictive for osteomyelitis or physitis (Hildebrandt & Venner, 2024).
In horses with systemic inflammation, non-survivors have been shown to have
significantly higher fibrinogen concentrations, suggesting that this parameter may be
associated with mortality risk (Corradini et al., 2014; Taylor, 2015). Taylor (2015) also
reported that elevated fibrinogen levels were associated with intrauterine infections and
may indicate infection in the fetus or neonate. However, fibrinogen is a non-specific
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marker of inflammation and may also increase in a variety of non-infectious conditions.
Popelka (2015) suggested that weekly monitoring of fibrinogen might assist in the early
diagnosis of Rhodococcus equi infections. Nonetheless, the author emphasized that
reference intervals in foals vary with age and therefore results must be interpreted
cautiously. The sensitivity of fibrinogen for detecting systemic inflammation has been
reported as 82%, and persistent elevation during hospitalization has been associated
with poor prognosis (Borges et al., 2007). De Cozar et al. (2020) further demonstrated
that high preoperative fibrinogen levels in horses undergoing emergency surgery
increased the risk of postoperative complications, a finding that may reflect underlying
chronic inflammation or a predisposition to hypercoagulability.

3.3.2 Advantages and Limitations

In equine medicine, fibrinogen is one of the most frequently used positive acute phase
proteins due to its simplicity and rapidity of measurement (Hildebrandt & Venner,
2024). Corradini et al. (2014) reported that fibrinogen alone demonstrated moderate
accuracy (66.7%) and low sensitivity (54.2%) for detecting systemic inflammation;
however, its diagnostic performance increased markedly when interpreted together
with serum iron concentrations. Due to its slow kinetics, fibrinogen is a limited marker
in the early stages of acute inflammation but is highly valuable in prolonged and
chronic conditions (Crisman et al., 2008; Hildebrandt & Venner, 2024). Nonetheless,
certain bacteria—such as Staphylococcus aureus—can exploit fibrinogen as a
virulence factor to manipulate host defense mechanisms (Ko & Flick, 2016). In foals,
fibrinogen is considered a complementary marker for understanding the kinetics of the
acute phase response, but it is not sufficient as a standalone indicator for early diagnosis
(Hildebrandt & Venner, 2024; Crisman, 2008). Its sensitivity is limited in some
conditions, and fibrinogen does not respond as rapidly as SAA or haptoglobin during
the early inflammatory phase (Crisman, 2008). Fibrinogen concentrations are
influenced by numerous factors, including the location of infection, the severity of
inflammation, changes in coagulation, and the overall condition of the horse. In severe
sepsis, fibrinogen levels may be reduced due to consumption (Taylor, 2015). Age,
breed, and assay differences can also complicate interpretation in foals (Popelka,
2015). Therefore, fibrinogen monitoring alone is insufficient, and more reliable
diagnosis is achieved through combined assessment with clinical examination,
ultrasonography, and other biochemical parameters (Corradini et al., 2014; Popelka,
2015; Hildebrandt & Venner, 2024). Because fibrinogen levels change more slowly
than clinical signs, it remains limited for early detection (Thurston et al., 2022). This
delayed response has been attributed to consumption of fibrinogen during coagulation
(Daniel et al., 2016). Additionally, variability among measurement methods and
clinically insignificant increases restrict its reliability for postoperative monitoring
(Daniel et al., 2016). Given the presence of different molecular fractions of fibrinogen,
measurement accuracy may be negatively affected—particularly in samples collected
using EDTA——potentially leading to heterogeneity in interpretation (Russell et al.,
2021). Moreover, individual factors such as breed and physiological status may

140

ONoIE



Agrarian Bulletin of the Black Sea Littoral. 2026, Issue 118
ISSN2707-1162 (online) ISSN 2707-1154 (print) //Bemepunapni nayxu//

influence reference intervals, thereby reducing the clinical reliability of fibrinogen
(Fonteque et al., 2015).

3.4 Haptoglobin

Haptoglobin is classified as a moderate acute phase protein (APP) in horses and may
increase up to 1- to 10-fold above the reference interval (reference range: 2—10 g/L)
during the acute phase response (APR) (Crisman et al., 2008). Haptoglobin (Hp) is a
glycoprotein synthesized in the liver and is included among the positive acute phase
proteins (Cray et al., 2009). Its primary function is to bind free hemoglobin, thereby
preventing the oxidative toxicity of hemoglobin and reducing iron loss. Through this
mechanism, haptoglobin acts as both an antioxidant and an immunomodulatory
molecule (Cray, 2009). In horses, Hp concentrations rise markedly in association with
bacterial infections, tissue injury, inflammation, and trauma (Crisman et al., 2008).
3.4.1 Use in Infectious Conditions

Haptoglobin typically begins to increase 24—48 hours after the onset of infection and
may remain elevated during the chronic stages of the inflammatory process. Therefore,
haptoglobin measurement is particularly useful for monitoring chronic infections and
assessing response to treatment (Jakobsen, 2024). In a study by Cray and Belgrave
(2014), serum Hp concentrations in clinically abnormal horses (showing signs of
infection or inflammation) were reported to be, on average, 3.3 times higher than in
healthy horses. This increase demonstrates the clinical value of Hp in evaluating the
presence and severity of inflammatory processes. Increases in Hp concentrations are
observed in bacterial infections, tissue injury, trauma, and postoperative inflammation;
however, Hp elevation is generally limited in acute and short-duration infections (Cray
& Belgrave, 2014).

3.4.2 Advantages and Limitations

Because Hp responds more slowly but more persistently than serum amyloid A, it is
particularly useful for monitoring residual inflammation or prolonged infectious
processes following treatment. Owing to these characteristics, Hp is considered a
complementary biomarker for both diagnosis and prognosis. For this reason, Hp is
recommended as a more suitable parameter for monitoring chronic or subacute
inflammatory conditions and for evaluating treatment response (Jakobsen et al., 2024).
3.5 Leukocyte Count

Leukocytes (white blood cells, WBCs) are cells that protect the body against foreign
invaders and abnormal cells (Chmielewski & Strzelec, 2018). Through their ability to
exit blood vessels (diapedesis) and to engulf foreign substances (phagocytosis), they
defend the host against numerous pathogens including bacteria, viruses, fungi,
parasites, and helminths. They also play roles in recognizing and eliminating tumor
cells or other foreign materials (Chmielewski & Strzelec, 2018).

In horses, changes in leukocyte count and in the distribution of leukocyte
subpopulations (neutrophils, lymphocytes, monocytes, eosinophils, basophils) in the
presence of systemic or local infection provide valuable information regarding the
stage, type, and severity of disease (Overmann, 2017; Burkat et al., 2024). An increase
in leukocyte count (leukocytosis) is generally associated with bacterial infections,
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inflammatory conditions, or stress responses (Moore & Vandenplas, 2014). In
lymphoid neoplasms such as lymphoma, extreme elevations in blood leukocyte counts
may occur. These increases are not merely a simple rise in normal lymphocytes but
may consist of atypical or abnormally differentiated cell types (Meichner et al., 2017).
3.5.1 Neutrophils

Neutrophils are the most abundant nucleated cells in the blood, comprising
approximately 60—70% of all circulating leukocytes (Chmielewski & Strzelec, 2018).
They represent a fundamental component of the innate immune defense mechanisms
in horses (Donovan et al., 2007; Ryan et al.,, 2010). Also referred to as
polymorphonuclear leukocytes (PMNLSs), neutrophils are the first immune cells
activated in response to infection (Ulgen et al., 2014). During inflammation, large
numbers of neutrophils migrate rapidly to the affected site (Chmielewski & Strzelec,
2018). The primary function of neutrophils is to eliminate microorganisms through
phagocytosis (Satué et al., 2014). These cells are specialized in the production of
proteolytic enzymes—such as elastase, cathepsins, and matrix metalloproteinases
(Salciccia et al., 2013)—and reactive oxygen species (ROS) (Faleiros & Belknap,
2017). In addition, they can produce pro-inflammatory cytokines (IFN-y, TNF-a, IL-
12, IL-6, IL-8, and IL-23p19) when stimulated by pathogens such as Rhodococcus equi
(Ryan et al.,, 2010). Myeloperoxidase (MPO), released during neutrophil
degranulation, plays a critical role in innate immune defense. MPO catalyzes the
reaction between hydrogen peroxide (H20:) and chloride ions to form hypochlorous
acid, a potent microbicidal agent (Ulgen et al., 2014). The circulating half-life of
neutrophils is approximately 10.5 hours, and once they migrate into tissues, they
remain functional for 1-2 days (Satu¢ et al., 2014). Before returning to peripheral
circulation, neutrophils are eliminated through apoptosis (programmed cell death) or,
in certain conditions, necrosis (Donovan et al., 2007; Chmielewski & Strzelec, 2018).
Neutropenia, Neutrophilia, and Morphological Changes

Neutropenia (Decrease)

Because mature neutrophil storage pools are limited in horses, neutrophil counts can
decline rapidly during severe inflammation (Lester et al., 2015). Neutropenia is
typically associated with severe bacterial processes, particularly septicemia in neonatal
foals and gastrointestinal disorders in adults such as endotoxemia, strangulating
obstructions, peritonitis, and salmonellosis (Satué et al., 2014).

Neutrophilia (Increase)

Neutrophilia may occur under physiological conditions (stress response, splenic
contraction) or pathological conditions (inflammation, infection, neoplasia). Following
the initial decline during acute inflammation, neutrophil numbers increase once the
bone marrow response begins—typically within 4-5 days (Lester et al., 2015).
Morphological Changes (Toxic Change)

Accelerated bone marrow production can lead to toxic changes in neutrophils. These
alterations are commonly associated with systemic bacterial infections and severe acute
inflammatory lesions (Satué et al.,, 2014). Toxic changes include Ddhle bodies,
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increased cytoplasmic basophilia, and cytoplasmic vacuolization (Lester et al., 2015;
Chmielewski & Strzelec, 2018).

Left Shift

Left shift refers to the release of less mature neutrophil forms into circulation due to
increased tissue demand (Lester et al., 2015). The presence of band neutrophils and
toxic neutrophil changes has been found to be significantly associated with SIRS
(Systemic Inflammatory Response Syndrome) and with poor prognosis (higher
mortality risk) (Lambert et al., 2016). Therefore, evaluating neutrophil count alone is
insufficient; assessment of morphological quality is also essential (Chmielewski &
Strzelec, 2018). During infection, large numbers of neutrophils are required to
eliminate microorganisms. Thus, changes in the ratio of non-segmented (immature) to
segmented (mature) neutrophils provide a more accurate indication of infection
severity than relying solely on total granulocyte count (Honda & Littman, 2016).
3.5.2 Lymphocytes

Lymphocytes constitute 20—40% of all white blood cells. B lymphocytes produce
antibodies, T lymphocytes regulate and coordinate the immune response, and natural
killer (NK) cells directly destroy pathogens and abnormal/infected cells through
cytotoxic mechanisms (Chmielewski & Strzelec, 2018). After neutrophils,
lymphocytes (LYM) are the second largest WBC population in circulation and
represent a major component of the immune system. Their average transit time through
the bloodstream is approximately 30 hours, and they possess the ability to recirculate
between blood, lymphatic channels, and peripheral tissues (Satu¢ et al., 2014). Viral
infections (e.g., EHV-1) and certain systemic infections often present with
lymphopenia. Lymphopenia may be associated with suppression of the immune
response or migration of lymphocytes into tissues. Although lymphocyte count can
provide prognostic information in SIRS/sepsis cases, it is not decisive on its own.
Lymphocytes serve as the principal regulators of cellular and humoral immune
responses. Lymphopenia is commonly observed during acute inflammation and in
cortisol-mediated stress responses (Overmann, 2017). Conversely, viral infections,
immunodeficiency syndromes, and certain chronic diseases may present with
lymphocytosis. Clinical observations in horses indicate that the combination of
neutrophilia and lymphopenia during acute bacterial infections is one of the early
indicators of SIRS (Bonelli et al., 2015).

Lymphopenia, Lymphocytosis, and Hematologic Ratios

Lymphopenia (Decrease in Lymphocytes)

Lymphopenia is the most frequently observed alteration in acute bacterial infections.
This occurs due to redistribution of lymphocytes into lymphoid tissues and apoptosis
of a subset of cells, driven by increased cortisol and catecholamines during the systemic
inflammatory response (Chmielewski & Strzelec, 2018). Lymphopenia is commonly
observed during acute inflammation and cortisol-mediated stress responses
(Overmann, 2017). In addition, in endotoxemic shock or sepsis, lymphopenia often
occurs concurrently with neutrophilia, a combination that has been proposed as an
indicator of severe systemic infection (Bonelli et al., 2015).
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Lymphocytosis (Increase in Lymphocytes)

Lymphocytosis may be observed in chronic infections or lymphoproliferative diseases
(e.g., lymphosarcoma). It may also occur due to physiological stress (adrenaline
release), viral diseases (e.g., EHV-1, EIA), immune stimulation, chronic antigenic
exposure, and, more rarely, in lymphoid neoplasms (Satué et al., 2014).

Hematologic Ratios (NLR, MLR, Leukocyte Stress Index)

Recent studies have shown that parameters such as the neutrophil-to-lymphocyte ratio
(N/L), monocyte-to-lymphocyte ratio (M/L), and leukocyte stress index may help
assess the degree of systemic inflammation in horses (Burkat et al., 2024). In a study
by Migliorisi et al. (2025), NLR and TNCC (total nucleated cell count) measured at
admission in adult horses with non-infectious gastrointestinal colic were evaluated for
their association with the need for surgery and survival outcomes. TNCC did not show
significant differences between groups; however, NLR was significantly higher in
cases requiring surgical intervention, particularly in horses with small intestinal
lesions. Furthermore, horses that did not survive had significantly higher admission
NLR values compared with survivors. These findings suggest that NLR may serve as
a prognostic biomarker in colic cases, although overlapping values indicate that it
should not be used as a sole decision-making parameter (Migliorisi et al., 2025).

3.5.3 Monocytes

Monocytes are cells that differentiate into macrophages within tissues, undergoing
ultrastructural, metabolic, and receptor-mediated changes during this transformation.
The half-life of macrophages varies from several days to several months (Satué et al.,
2014). As precursors to tissue macrophages, monocytes play important roles in both
innate and adaptive immune responses (Lester et al., 2015).

Monocytosis (Increase in Monocytes)

An increase in peripheral blood monocytes may occur during intense phagocytic
activity such as in cases of tissue necrosis, intravascular hemolysis, or chronic
suppurative diseases. Monocytosis frequently occurs alongside neutrophilia due to
cytokine stimulation (Satu¢ et al., 2014; Lester et al., 2015). It may also appear during
the post-acute or recovery phase of viral infections. Persistent monocytosis suggests
that the inflammatory process may be becoming chronic (Lester et al., 2015).
Monocytopenia (Decrease in Monocytes)

A decrease in circulating monocyte count is not considered clinically significant.
Because the reference interval includes zero, monocytopenia generally carries no
diagnostic value (Lester et al., 2015).

3.5.4 Eosinophils and Basophils

Eosinophils are associated with parasitic infections and allergic reactions. In horses,
eosinophilia is particularly common in gastrointestinal parasitic infestations and
hypersensitivity disorders. Basophil elevation is less frequent but may hold diagnostic
value in cases of systemic allergic reactions and immune dysregulation (Moore &
Vandenplas, 2014).

3.5.5 Advantages and Limitations
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Leukocyte count and differential analysis provide a rapid, economical, and clinically
valuable method for the early diagnosis and monitoring of infections in horses. These
measurements can be performed within minutes using routine hematology analyzers,
making leukocyte assessment a first-line diagnostic tool when infection is suspected
(Moore & Vandenplas, 2014). However, because of its low specificity and
susceptibility to physiological influences, leukocyte data should be interpreted
alongside other biomarkers (Jacobsen & Andersen, 2007; Bonelli et al., 2015). In
addition, severe infections may present with neutropenia or even normal leukocyte
counts, which reduces the diagnostic sensitivity of total leukocyte measurements alone
(Lester et al., 2015). In conclusion, although leukocyte count is a fast, cost-effective,
and useful method for detecting inflammation, accurate interpretation requires
simultaneous evaluation of the differential cell distribution, clinical findings, and other
laboratory parameters.

3.6 C-Reactive Protein (CRP)

C-reactive protein (CRP) is an acute phase protein synthesized in the liver during
inflammatory conditions and belongs to the pentraxin family (Biondi et al., 2022). In
human medicine, CRP 1s well-established as a biomarker of infection and
inflammation. In humans, CRP can increase up to 1,000-fold within hours during the
acute phase of sepsis (Zabrecky et al., 2015; Jacobsen, 2023). In horses, however, CRP
i1s considered a moderate acute phase protein because its concentrations rise more
slowly—typically within 3 to 5 days after an inflammatory event—and increase to a
lesser extent compared with many other species (Hildebrandt et al., 2025). During
inflammation, CRP concentrations in horses increase approximately 3- to 6-fold above
baseline values (Biondi et al., 2022). This contrasts with major acute phase responders
such as dogs, in which CRP can increase more than 100-fold (Hildebrandt et al., 2025).
Because CRP has a short half-life (19 hours) and the timing of sample collection may
be insufficient to detect acute changes, it is thought that more frequent measurements
may be required to determine its diagnostic or prognostic value in horses (Hildebrandt
et al., 2025).

3.6.1 Reasons for Limited Use in Horses

In horses, CRP has been considered an acute phase protein (APP) of limited value
because baseline concentrations tend to be relatively high, and increases during
inflammatory or infectious conditions are minimal or altogether absent (Jacobsen,
2023). Current literature indicates that the clinical utility of CRP in horses remains
limited and inconsistent. Hildebrandt et al. (2025), in a study conducted on foals,
reported that CRP concentrations were not significantly affected by respiratory disease
(subclinical or clinical bronchopneumonia) at any age. Therefore, in this study, CRP
concentrations were not regarded as suitable predictors for subclinical or clinical
bronchopneumonia in foals (Hildebrandt et al., 2025). Zabrecky et al. (2015), in a study
on critically ill neonatal foals, found that CRP increased in the presence of
inflammation; however, it did not specifically indicate the presence of sepsis.
Moreover, a single CRP measurement did not prove to be a useful biomarker for
predicting survival in critically ill foals. CRP was positively associated with age and
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was found to be lower in premature foals or foals born after dystocia (Zabrecky et al.,
2015). In healthy horses vaccinated against EHV-1, mean CRP values were elevated
above baseline on day 7 post-vaccination (D1); however, no statistically significant
differences were detected across different sampling time points (Biondi et al., 2022).
CRP has been shown to increase in association with toxic changes in neutrophils,
enterocolitis, colic, rib fractures, and septic arthritis in foals (Zabrecky et al., 2015).
Measurement of CRP concentrations has not been found useful for aiding in the
diagnosis of equine protozoal myeloencephalitis (EPM), as affected horses exhibit low
or undetectable CRP concentrations in both serum and cerebrospinal fluid (CSF)
samples (Mittelman et al., 2018).

3.7 Neutrophil Gelatinase—Associated Lipocalin (NGAL)

Neutrophil gelatinase—associated lipocalin (NGAL) is a protein identified within
activated neutrophil granulocytes (Winther et al., 2023). NGAL is secreted by various
cell types, including neutrophil granulocytes, renal tubular epithelial cells, hepatocytes,
adipocytes, and tissues exposed to microbial agents (Jacobsen et al., 2022). The protein
exists in monomeric, dimeric, or metalloproteinase-9—bound complex forms
(Frydendal et al., 2021). Circulating NGAL consists of a dimer released by neutrophils
and a monomer secreted by the tubular epithelial cells of the distal nephron (Lo et al.,
2022). NGAL is involved in multiple physiological and pathological processes,
including apoptosis, fatty acid transport, metabolic homeostasis, and modulation of
inflammation (Jacobsen et al., 2022).

3.7.1 Clinical Applications

NGAL is widely used in both human and veterinary medicine primarily as a biomarker
of acute kidney injury (AKI) (Winther et al., 2023). It has been demonstrated that
NGAL serves as a novel biomarker for renal injury and inflammation in horses
(Frydendal et al., 2021). In horses with AKI, serum and urinary NGAL concentrations
are significantly higher than in healthy controls (Siwinska et al., 2021). In a study by
Lo et al. (2022), serum and urinary NGAL concentrations were found to be
significantly elevated in horses with dehydration (mild, moderate, and severe)
compared with controls. NGAL remains necessary as a marker for the early detection
of renal injury. Urine NGAL and urinary cystatin C concentrations are higher in horses
with colic that are at risk of AKI compared with healthy horses, suggesting that these
parameters may be suitable for identifying subclinical renal dysfunction (Siwinska et
al., 2021; Lo et al., 2022). Because NGAL is expressed not only in renal tubules but
also in other organs, concurrent diseases may influence NGAL concentrations. Horses
with both renal and inflammatory disease exhibit higher serum NGAL levels than those
with renal disease alone (Winther et al., 2023). This may render serum NGAL less
sensitive as a stand-alone biomarker for detecting renal pathology (Siwinska et al.,
2021). In contrast, urinary NGAL appears to be more specific for predicting AKI when
systemic inflammation is present (Lo et al., 2022). Winther et al. (2023) reported
significantly higher serum and peritoneal fluid NGAL concentrations in horses with
inflammatory abdominal disease and non-strangulating intestinal infarction compared
with horses with simple or strangulating intestinal obstruction. Peritoneal fluid NGAL
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concentrations were highest in horses with non-strangulating intestinal infarction,
suggesting that NGAL may be useful for identifying this condition, which is otherwise
difficult to distinguish from other forms of peritonitis. Frydendal et al. (2021)
demonstrated that NGAL concentrations increase in synovial fluid (and to a lesser
extent in serum) in response to experimentally induced and naturally occurring joint
inflammation. These findings suggest that NGAL may serve as a useful biomarker for
joint inflammation and infection in horses (Frydendal et al., 2021). Jacobsen et al.
(2022) reported that NGAL demonstrates excellent diagnostic accuracy for
distinguishing synovial fluid from horses with septic synovitis from that of non-septic
cases. NGAL displays a rapid rise-and-fall pattern; synovial fluid (SF) NGAL
concentrations peaked 8 hours after experimental LPS injection. This rapid response
may make NGAL particularly suitable for the early diagnosis and monitoring of joint
inflammation (Frydendal et al., 2021). In accordance with this, SF NGAL
concentrations decreased over time in response to treatment (Jacobsen et al., 2022).
Hansen et al. (2024) investigated whether NGAL could serve as a potential biomarker
in equine asthma (EA). Bronchoalveolar lavage (BAL) fluid NGAL concentrations
were significantly higher in horses with EA compared with controls, and BAL NGAL
concentrations increased proportionally with disease severity. Furthermore, BAL
NGAL concentrations differed significantly between controls and horses with mild—
moderate EA (MEA), and between MEA and severe EA (SEA). BAL NGAL
concentration was significantly positively correlated with BAL neutrophil counts. No
differences in serum NGAL concentrations were identified among EA groups, and
serum NGAL showed no correlation with BAL NGAL concentrations or BAL
neutrophil counts. Thus, measurement of NGAL concentrations in BAL fluid may
serve as a meaningful biomarker for diagnosing EA and assessing disease severity
(Hansen et al., 2024). Laurberg et al. (2023) suggested that serum NGAL
concentrations may serve as a potential adjunct marker for diagnosing sepsis and
predicting outcome in neonatal foals. In their study, serum NGAL concentrations were
significantly higher in septic foals compared with non-septic foals, with a reported
sensitivity of 71.4% and specificity of 100%. Serum NGAL concentrations were also
significantly lower in surviving foals compared with non-survivors. For predicting
non-survival, a sensitivity of 39.3% and specificity of 95.2% were determined. Due to
its high specificity, serum NGAL may be useful as a rule-out biomarker for sepsis or
for excluding non-survival in critically ill foals. Serum NGAL showed a statistically
significant correlation with Serum Amyloid A (SAA), but not with creatinine. This
finding supports the hypothesis that NGAL functions as a marker of inflammation
independent of renal disease (Laurberg et al., 2023).

3.7.2 Advantages and Limitations

NGAL has been reported to possess excellent diagnostic accuracy for distinguishing
synovial fluid from horses with septic synovitis from that of non-septic cases (Jacobsen
et al., 2022). NGAL exhibits a rapid rise-and-fall pattern in response to inflammation.
This fast kinetic profile may make NGAL suitable for the early detection and
monitoring of inflammatory processes, representing a potential advantage over
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traditional biomarkers that respond more slowly (Frydendal et al., 2021). However, due
to its rapid kinetics, more frequent sampling may be required to detect acute changes.
Because NGAL concentrations can change substantially within a few hours during an
inflammatory response, accurate interpretation requires a thorough understanding of
its kinetic behavior (Winther et al., 2023). Serum and urinary NGAL concentrations
have shown potential for detecting early renal injury in dehydrated horses,
outperforming conventional renal biomarkers such as creatinine and BUN (Lo et al.,
2022). Nevertheless, NGAL is expressed in multiple tissues—including neutrophils
and renal tubular cells—meaning that concurrent diseases may influence NGAL
concentrations (Siwinska et al., 2021). NGAL also increases in systemic inflammatory
conditions independent of renal injury. For example, dehydrated horses meeting SIRS
criteria showed significantly higher serum NGAL concentrations than horses without
SIRS. This suggests that serum NGAL may be a less sensitive standalone biomarker
for identifying renal disease (Siwinska et al., 2021). The ELISA formats commonly
used in NGAL studies are not designed for rapid single-sample analysis and are more
suited to research settings requiring batch processing. In situations requiring immediate
clinical decision-making—such as equine colic—the usefulness of NGAL would
depend on the availability of an assay capable of fast individual-sample processing
(Winther et al., 2023). Additionally, the absence of established reference intervals for
NGAL in horses remains a limiting factor in its clinical application (Winther et al.,
2023).

4. Conclusion

Early and accurate identification of inflammatory processes in horses is crucial for
determining appropriate treatment strategies and predicting prognosis. The biomarkers
reviewed in this article are complementary, as they reflect different stages and
pathophysiological aspects of the inflammatory response. The studies evaluated
consistently indicate that no single biomarker provides absolute diagnostic accuracy;
however, appropriate combinations can significantly strengthen clinical decision-
making.

Serum Amyloid A (SAA) is the major acute phase protein in horses, showing the fastest
and most sensitive response to inflammation. Its rapid increase within the first hours
after the onset of inflammation, followed by a quick decline as inflammation resolves,
makes SAA one of the most valuable biomarkers for the early diagnosis of acute
infections. Its rapid kinetics offer a major advantage in clinical conditions such as colic,
pneumonia, and synovial infections. However, despite its high sensitivity, its limited
etiological specificity restricts its standalone use for differentiating bacterial from viral
infections.

Moderate acute phase proteins such as fibrinogen and haptoglobin (Hp) provide
valuable information in more slowly developing or chronic forms of inflammation. The
fact that fibrinogen increases typically 48—72 hours after the onset of inflammation
makes it useful for monitoring subacute and chronic infectious processes. Hp, on the
other hand, often remains elevated even after inflammation has resolved, offering a
clinical advantage for evaluating residual inflammation. In contrast, C-reactive protein
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(CRP) holds limited clinical value in horses due to physiologically high baseline
concentrations and a relatively low response to inflammation.

Serum iron, a biochemical parameter exhibiting a negative acute phase response, is
notable for its marked decline in systemic inflammatory conditions. Its low cost and
ease of measurement make it a practical complementary biomarker; however, its
diagnostic specificity is limited by physiological influences such as age, nutrition, and
hemolysis. Neutrophil gelatinase—associated lipocalin (NGAL), a more recently
investigated biomarker in equine medicine, is considered promising for detecting
localized infections because it reflects neutrophil activation.

Hematological indicators—particularly total leukocyte count, neutrophilia,
lymphopenia, and the neutrophil-to-lymphocyte ratio (NLR)—are among the fastest
and most economical measures of inflammation. However, their diagnostic specificity
is limited because they are easily influenced by non-infectious factors such as stress,
exercise, and cortisol release. Therefore, interpreting hematologic findings alongside
acute phase proteins provides more accurate results both for early diagnosis and for
monitoring the clinical course of disease.

Overall, SAA stand out as early-phase biomarkers providing high sensitivity while
fibrinogen and Hp serve as valuable complementary indicators for understanding the
duration and severity of inflammation. The limited clinical utility of CRP, the low
specificity of serum iron despite its affordability, and the still-investigational nature of
NGAL indicate that these biomarkers function best as supportive tools. The leukocyte
profile, meanwhile, provides the fundamental hematologic framework within which all
biomarker results must be interpreted.

In light of these findings, the most accurate diagnostic approach to inflammation in
horses is not reliance on a single parameter, but rather the use of integrated biomarker
panels that combine acute phase proteins (SAA, Hp, fibrinogen), hematologic
indicators (WBC count, NLR), negative APPs (iron), and, when necessary, pro-
inflammatory cytokines. Future studies should focus on refining species-specific
reference intervals, developing rapid and economical point-of-care assays, and
validating the diagnostic performance of biomarker combinations. Such advances will
substantially strengthen the management of inflammatory diseases in equine medicine.
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TPUXOEMIITEJIOMA Y COBAKH (KJITHIYHUI BUTIAIOK)

Anomauis.

YV cmammi nasedeno KiuiniuHuil 6unadox mpuxoenimeniomu y Kobens bapona nopoou
bepHcokuli 3iHeHXyHO 6ikom 8 pokis. Ilokazano, wo 6CMAHOBNEHHs OCMAMOYHO20 OIiAcHO3Y
HOB0YMBOpEHb WKIpU y coDAK NOmMpedye KOMNIEeKCHO20 KIIHIYHO20, IHCMPYMEHMAlbHO20 ma
mopghonoziunozo oobcmedsicenus. Ilicnsn 300py anamuesy ma nposedenHs KIiHIUH020 0210y Y M8APUHU
BUSBNIEHO CONIMApPHe 8Y371068¢ YMBOPEHHs WKIPU WIIbHOI KOHCUCMeEHYil, 6e3 03HaK Oonouocmi, 3
NOBIIbHUM NPOSPeCcyrouumM pocmom. 3a2anibHuti CmaH meapuHu OYiHeHo K 3a008LnbHul. Memoro
HAWo20 O00CNIOJNHCEeHH OVI0 USUUMU KIIHIYHI, MOpON02iuHi ma 2iCMON02IYHI 0COOAUBOCHI
mpuxoenimeniomu 8 KOHKPeMmHOMY KAIHIYHOMY 8UNAOKY Ma OYIHUMU eeKxmuUsHicmb KOMNIEKCHO20
nioxo0y 00 OiacHocmuku i JIiKY8AHHA HOB0YMBOPeHb WKIpU. 3 0iacHOCMUYHOI Memow OYio
NnpoBe0eHo 3a2anbHull ma OIOXIMIYHUU aHANI3U KPOGI, YUMONO2IUHEe OOCHIONCEHHS NYHKMAmy
HosoymeopenHs, penmeen ma KT docnioocenns. Ocmamounuil 0iacno3 6CMAHOBIEHO HA NiOCMAsi
pe3yibmamié  2iCMoN02IYH020 O00CNI0NCeHHs NicAA  XIPYpeiuHo20 GUOANeHHS NYXIUHU, SsKe
niomeepouo it NOX0OHCeHH s 3 enimenito 60N0CAHUX ONIKYNIB, XapaKkmepHe 05 MPUxXoenimeniomu.
B 0anomy eunaoxy easxciusum momeHmom € me, o 00OPOAKICHA NYXIUHA (Mpuxoenimenioma) mae
IH8A3UBHUIL picm, WO He2amueHo GNAUBANO HA CMAaH 300pos’si meapuHu. OCHOBHUM MemoOoM
JIKY8aHHA 00paHO XipypeiuHne BUOANeHHs HOBOYMEOPEHHS 6 Medcax 300pOsuUxX MKAHUH. YV
nicisonepayiinuil nepioo meaputi NPU3HAYEeHO AaHMUOAKmepiaibHy ma NPOMuU3anailbHy mepaniio, d
MAKOIC AHANL2EMUKU 3 YPAXYBAHHAM Macu mina ma 3a2anivHoz2o cmany. Ocobausy yeazy npuoineHo
KOHMPONIO 3020€HHSA ONepayitiHoi panu ma npoginaxmuyi RNicIA0Nepayiinux YCKIAOHEHb.
IIpogedene nixysanus 3a6e3neyuno nosHe KiiHiune 00yacants meapuru. Ilicisonepayiinuii nepioo
nepebicas 6e3 ycknaoneno. Cobaky eunucaiu y 3a008i1bHOMY cmawi. Bracnuxkam Haodauo
peKomeHOayii woo0o pe2yiapHO20 KIIHIYHO20 MOHIMOPUHZY 3 MEMmOI0 C80EUACHO20 BUABIEHHS.
MONCTUBUX PEYUOUBLE HOBOYMBOPEHb WIKIPU. []aHi HAuUX 00CTIOHCEHb MAIOMb NPAKMUYHY YIHHICTD,
NOKA3VIOMb NO3UMUBHI PY3YIbMamu npu nNpoeeoeHHi KOMNIEKCHOI OIaeHOCMUKU 1 JIKY8AHHI
mpuxoenimeniomu.

Kniouosi cnosa: mpuxoenimenioma; wKIipHa nyXauHa, 60NOCAHUL (HONIKVI; 2iCMONOCIsA,
JIKYy8anHs, cobaxa.
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Beryn. HoBoyTBOpeHHS MIKIpH y cOO0aK 3yCTpidaroThCsl BCE YaCTIIIE B OCTaHHI
POKH Y BETepHUHAPHIN AEPMATOJIOTIUHIN MPAKTHUIIl, caMe TOMY X BITHOCSTB JI0 TPyIH
MaJonomupeHnx myxjauH [4]. DoniKyaspHI MyXJIUHA Ta MyXJWHOMOIIOHI 3MiHU
cxnagam 10,4 % ycix mkipHuX myxiauH y codak 1 8,1 % — y kotiB [1]. [Ipuaman
301IBIIIEHHS YaCTOTH JJAHOT MATOJIOT1i € PI3HOMAHITHUMH: 11€ MOXKYTh OyTH SIK MICIIEBI
TpaBMH LIKIPH, & TAKOXK MOPYILICHHS POOOTH €HIOKPUHHOI Ta IMyHHOI CUCTEM, TaK 1
Oumpln MacmTaOHI MPOIECH, MIABUINEHHS PIBHS COHSYHOI pajiaiii, MOTipIIeHHS
€KOJIOT1YHOI CUTYyallii B pErioHi.

TpuxoemiTenioma € T00pPOSKICHUM HOBOYTBOPEHHSM, III0 BUHUKAE 3 CIITEIII0
BOJIOCSHOTO (DOJIIKYJIa 1 XapaKTEpHU3yeEThCsl YACTKOBUM ab0 aTHIIOBUM IPOIIECOM
TPUXOTEHE3Y, 3 TEHICHLIE 10 (OPMYBaHHS BOJIOCSIHUX CTPYKTYp Ta YITKHUMHU
Mexxamu [3]. YV BeTepuHapHii MPaKTHUIIl 1S MyXJIMHA YaCTIIIE T1arHOCTY€EThCS Y cOOaK
1 3HAYHO PijlIe — Y KIIIOK. Y co0ak TpuxoemniTeaioMa MOXe BUHUKATU y Oy Ib-SIKOMY
Bl Bl 1 10 15 pokiB, mpoTe HailbOIbIle BUMAAKIB PEECTPYIOTh Y TBAPUH BIKOM 5-9
pokiB. Ilopomu, 110 CXWIbHI J0 PO3BUTKY TPHUXOCHITEIIOMH, BKIIOYAIOTh
1pJIaHJICBKOTO CeTepa, TakCcy, OyJbpMacTida, IOTIAHICHKOrO CeTepa, HIMEIIbKOTO A0TY
Ta Oaccer-xayHaa. Cepell KIIIOK MOpPOJHA CXWJIBHICTh BIJI3HAYCHA TMEPEBAXKHO Y
nepcuacbkux. KiiHIYHO TpuxoemiTenioMa y co0ak 3a3BU4ail MaJoONOMITHA, IPOTE B
OKpPEMHX BHIIQJIKaX MOKE MPOSIBIATUCS y BUIJISAII By3/iB a00 OJIAIIOK Ha LIKIpPi, IO
CYIPOBOJIKYIOTHCSI 3MiHAMHU €MijiepMicy Ta JepMu. He3Bakarounm Ha JOOPOSKICHUM
XapakTep NyXJWHM, ii TICTOJIOTIYHI O3HAKU 1HOJAI HarajayroTh 0a3aJbHOKIITUHHY
KaplUHOMY, 110 YCKJIaHIOE Tu(dEpeHIIiHY T1arHOCTUKY .

Hudepeniiiiina qiarHoCTUKa 37OSKICHUX 1 JOOPOSKICHUX IMyXJIMH IIKIPHU, HE
JTUBJISTYUCH HA CTPIMKUN PO3BUTOK BETEPUHAPHOI OHKOMOPGOJIOTii, 3ayuiiae 6arato
3anuTadb. J[OCUTh 4YacTO MPAKTHUKYIOUl BETEPUHAPHI JIIKApi HE JOCTATHHO YyBaru
NPUAUISIOTE JOOPOSKICHUM MyXJMHAM IIKIpU, TaKk SK BOHU HE HECYyTh 3HAYHOI
HeOe3MeKu JJ1s 370pOB’ Sl TBAPUH, 1 MOXKYTh CIIPUYMHUTH HE3HAYHI1 MTOITKOXKEHHSI, 110
MaJio BIUIMBA€ Ha caMmomouyTTs marieHTa [3]. JliarHOCTHKaA MIKIpHUX HOBOYTBOPCHD
YCKJIQIHIOETHCA Yepe3 X pI3HOMAHITTS KJIIHIYHUX [TPOSIBIB Ta TICTOJIOTTYHUX TUMIB [7].
Koxkna nyxnuHa Mae I1HAMBIAYaJlbHUW CKJIad 1 coeuu@iuHi natogi310J0TivH1
BJIACTUBOCTI, 1[0 OOYMOBIIIOIOTh BEJIUKY KUIBKICTh HO30JIOTTYHUX (opm. HamiitHoro
KjIacu(ikali€l0 HOBOYTBOPEHb IIKIpU BBAXKAIOTh Ty, fAKa 0a3yerbcsd Ha
LIUTOTEHETUYHUX MPUHIIMIAX 3 YpaxyBaHHSIM MOP(OJIOTiUuHOI Oy10BH, JOKami3alli Ta
CTPYKTYpHHUX 0COOJIMBOCTEH. BogHOYAC, MPUYKMHM Ta MEXaHI13MU PO3BUTKY OUIBIIOCTI
MIKIPHUX TYyXJUH 3aJUINAIOThCS 70 KIHIS HeBUBUeHMMH [6]. BBaxkaroTs, 10
Kkiacudikaliis MyXJIMH MIKIPU YCKJIaIHEHA Yepe3 CKIIaIHy MOp(OJIorito mapiB MIKIpH,
HasBHICTh €KTOJCPMAIIBHUX 1 ME30JIcpMAIbHUX KOMIIOHEHTIB, a TaKOX creruivHi
CTPYKTYpHI ¥ (pi31010T14HI 0COOTUBOCTI MIKIpH Pi3HUX BUIIB Ta Topia TBapuH [3]. Ha
CHOTOJIHI JIJISl CUCTEMATHU3allll BUKOPUCTOBYIOTh TCTOJIOTIYHY KIacH(IKaIiio MyXJIUH
mKipu, 3ampornoHoBany BOO3, a ans miaTBEpKEHHS J1arHO3Y 3aCTOCOBYIOTH
KOMIIJIEKC T1CTOJIOTTYHHX Ta TICTOXIMIYHUX METOIB JOCIIKEHHSI.
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Hait6inpm iHdopMaTuBHUMHU MeTogamMu jgiarHocTuku TE € ricronoriube
JTOCIDKEHHSI Ta IMYHOTICTOXIMisl, SIKI JIO3BOJIAIOTH OINIHUTHU CTPYKTYPY IyXJIMHH,
xapakTep GhoIiKyIsIpHOi AudepeHIialii Ta CTpoMabHO-IapeHXIMaIbH1 B3aeMoii [3].
CBo€vacHa M1arHOCTUKA € KIIIOYEM JI0 MPaBUWJIBHOTO BUOOPY TAKTHKHU JIIKYBAaHHS:
3a3BUYail 3aCTOCOBYIOTh XIpYypriuHe BUIAICHHS MTyXJIUHH, IPH [IbOMY KOHCEpBAaTHUBHI
METOIM OOMEXKYIOThCS BUMAKaMU APIOHUX O€3CUMITOMHUX YTBOPEHb.

AHaJi3 ocTaHHiX AocjigxkeHb Ta myOJikamii. Tpuxoemitenmioma dacrime
J1arHOCTY€ThCSL ¥ C€00ak, 3HayHO pimme — y KoTiB [3]. YacToTra BHUSBICHHS
TpPUXOEMITeNoM y cobak ckiagae mpudiausHo 3%, y koriB — wmenme 0,5% [6]. Y
AnoHii nepii BUMAAKU TPUXOEIITEI10MHU Y KOTIB OYJIH 3apeecTpOBaH1 HEIIOaBHO, 1110
BiIoOpakae PIAKICHICT NyXJUHM Ta OOMEXKEHY KUIbKICTh IyOmikamiin [8].
['icTONOTIYHO TPUXOEMITETIOMH CKIAAI0THCA 3 PO3LIUPEHUX KICT, IO HArajayoThb
HOpPMaJIbHI BOJIOCSIHI (ONIKYJIH. Y CTIHKax 1 MPOCBITAX KICT CIOCTEPIraeThCs
PO3MHOKEHHS 0a3aJIOTIHUX 1 «IPUMAPHUX» KIITHH, IO XapaKTePHO JJIS [[bOTO THUITY
nyxJiuHu [4]. ba3anoinHi KIITHHU YyTBOPIOIOTH HIUIbHI TPYIH, a MPUMapHI KIIITUHUA
dhopmytoTh 0e3’sepHi a00 YaCTKOBO KePaTHHI30BaHI €JIEMEHTH, BIIOOpaKarouu Pi3Hi
cramii audepenmiamii kmtHH Qoiikyna [2]. [{UTOIOTIYHO TPUXOEMITEIIOMHU
MPOSIBIIAIOTH JIBA OCHOBHI BapiaHTU: OAMWH 13 MEpeBakKaHHSIM 0a3aloifHUX KIITHH 3
O3HaKaMM KepaTuHI3allll, IHIIMHA — 13 JOMIHYBaHHSIM KEPaTHHI30BaHUX 0€3’s1epHUX
1 AIEpHUX TUIOCKHUX KJIITUH y CTPYKTYp1 KicT [2,9]. L1 03HaKu JO3BOJISIIOTH MOMIEPEAHBO
audepeHioBaTH 1X BIJ IHIIUX J0OPOSKICHUX (OJIKYJISPHUX MyXJUH, TaKUX SK
Tpuxo0OiacToMu abo IHPYHIUOYIIApHI akaHTOMHU [3,6].

KniniuHo TpuxoemniTenioMu 3a3BUYail HE arpecHBHI, JIOKAJII3YIOThCS Ha HIKIpI
Tyny0a, ToJIOBU a00 KIHIIIBOK, MOXYTh OYTH MOOJWHOKMMH a00 MHOXHHHHMH 1
MEPEBAKHO 3yCTPIYAIOTHCSA Y JOPOCIUX TBAPUH CEPEIHBOI0O Ta CTApIIOro Biky [7]. Y
co0aKk MyXJIMHU YacTillIe CIOCTEPIraloThCsl Yy MEBHUX MOpPOJaxX, IO CBIIYUTH PO
T€HETUYHY CXUJIBHICTh. Y KOTIB TOYHA €MiJEMIOJIOTIS 3aJIMIIAETHCS HEBU3HAUYCHOIO
yepe3 00Me)eHy KUIbKICTh MOBioMIIeHb [1].

BuByennss Mop¢oJIOTIYHUX 1 HUTOJNIOTIYHUX O3HAK Tpuxoemitemiomu (Tad.l)
n03BoJIsIE TU(epeHLioBaTy ii BiA 1HIIKMX (DONIKYISIPHUX MYXJUH 1 KICT II€ Ha eTalll
IUTOJIOTIYHOTO JIOCHIIPKEHHS, 10 MiJABUIILYE TOYHICTH JIIaTHOCTUKU Ta TMOKpAILye
MIPOTHO3 JIJI BIACHUKIB TBapuH [10].

Taomn. 1.
IMopiBHsJIbHA XapaKkTepucTHKA (OTIKYJISIPHAX MYXJIHHITYXJIHH
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ITyxnuna/kicra

Tpuxoernitenioma

[uTos10TiuHi 03HAKH
bazanoinni KIITUHU + KepaTUHI3AIIS,
MpUMapHi KIIITHHU, 0€3’ AJEpHI TIOCKI
KJIIITHHA

I'icToJoriuHi o3HaKu
Po3mmpeni kicTonoaiOHi CTPyKTypH,
0a3asoifHi 1 MpUMapHi KIITUHH, 110
(hOpMYIOTh CTIHKH KICT

Poxesunii MaTpukc 3

; . KicTomoni6ui Ta TyOysipHi
BEPETEHOIOIIOHNMHU KIIITHHAMM,

Tpuxobmacroma . . CTPYKTYpH, IIIIbHUNA 0a3a10iTHui
P KOMITAKTHI KJIAaCTepu 0a3aIoiTHIX PYKTYPH, I A
. KOMITOHEHT
KITIITHH
PorikyIsDHA KeparunizoBani 6e3’sanepHi Ta siaepni  |OgHomapoBa abo OararomapoBa
Kicra yip TUTOCKi KJTITUHH, PiKo 6a3zanoigHi CTiHKa (DOMIKYIISIPHOTO OXOKEHHS,

KJIITUHA

IIOPOXHKWHA 3allOBHCHA KEPATUHOM

MeTow HAmIOro AOCTiIKeHHS OyJd0 BHBYCHHS KIIHIYHUX TPOSBIB,
MOP(QOJIOTIYHUX Ta TICTOJOTIYHUX OCOOIMBOCTEN TPUXOCTITENIOMHU y CO0aK, a TAKOXK
OIliHKa €(DEeKTUBHOCTI KOMIUJIEKCHOTO MIJXO/Ty /10 11 JIarTHOCTUKU Ta J1KyBaHHS.

BukJiiax ocHOBHOro Marepiany gociaizkeHHs1. JlocaiKyBanu KoOes KInyKa
bapon, mnopoau OepHCHKHMW 31HEHXYHJ, & PIYHOro BIKy, HE KacTpPOBAaHOTIO.
JllarHOCTHYHI Ta TepaneBTUYHI 3aX0A1 MPOBOAMINCS Ha 0a31 BETEPUHAPHOIO LIEHTPY
LAPAVET wicra [Juinpo (Yxkpaina). Ilatomopdosoriuni gocmiKeHHs maTepiary
BUKOHYBaJIOCS Ha Kadeapl aHaTtoMli, TICTOJOrli Ta MnaroMopQoJiorii TBapuH
JIHITPOBCHKOTO AEPKABHOIO arpapHO-€KOHOMIYHOIO YHIBEPCUTETY.

JllarHOCTHKAa TPUXOENITEIIOMH MPOBOJAMIACS KOMIUIEKCHO 3 ypaxXyBaHHAM
aHaMHe3y, TMOINEepeAHIX KIIHIYHUX CIIOCTEPEKEHb, PE3YyJbTaTIB IUTOJIOTTYHOTO
JOCIIDKCHHST Ta JOJAaTKOBUX MeTomiB, BkIouyHO 3 KT miarsoctmkoro. Ilicis
XIpypriuHOTO BHJAJICHHS MYyXJWHU MPOBOIUIIOCS MATOMOPQOJIOTIYHE TOCHIIKEHHS
Marepiaiy.

[lim wac KIIHIYHOTO OIJIALY WPHUAUIATIACS yBara JoKamizallii, po3Mipy,
KOHCHCTEHIIII MyXJIMHU Ta CTaHy HaBKOJUINIHIX TKaHWH. Komm’roTtepHa Tomorpadis
(KT) mpoBogmnacs 3 METOI OLIHKHM JIOKQJIBHOTO Ta CHCTEMHOTO TOUIMPEHHS
MaToJIOTIYHOro Tmpouecy. s AocnipKeHHsT BUKOPUCTOBYBABCsS OaraToLIapOBHA
tomorpag Siemens SOMATOM Definition AS. CkaHyBaHHS BHKOHYBAJIOCS Y
CTAaHIAPTHUX Ta KOHTPACTHUX pPEXKHUMax 13 BHYTPIIIHHOBEHHUM BBEJCHHSIM
KOHTPACTHOI PEYOBUHH JJIs MIJBUILEHHS Bi3yasli3allil MyXJIMHHUX YTBOPEHB, CYJUH Ta
perioHanbHUX JiMbaTuuyHux By3miB. KT-gochipKeHHS BKIIOYAIO OOCTEXKEHHS
MEPBUHHOT MYyXJIMHHU, TPWIETJIMX TKAHWH, PEriOHAIbHUX JIM(QaTUYHUX BY3JIIB, a
TaKOXX OpraHiB TPYAHOi, YEPEBHOI Ta Ta30BOi TMOPOKHHH 3 METOK) BHUSBIICHHS
BIIJAJIEHUX METACTa31B Ta OLIHKH JOKAJIBHOI 1HBa31l.

OIiHKYy METAacTaTMYHOTO YPAKEHHS KICTOK Ta TMOIIUPEHOCTI MyXJIMHU
MIPOBOJIMJIN 32 JOTIOMOTOI0 IM(ppoBOi peHTreHorpadiunoi cucremu Siemens Multix
Fusion y ctangapTHux mipsMii Ta O19HINA MPOEKITIIX. AHANI3YBaJIU MUIICHICTh KICTOK,
IIIIbHICTh TKAHWHHU, HAsIBHICTh OCTEONITHYHHUX 3MiH, IepesoMiB un AchopmMaliiid Ta
O3HAKM 1HBa31i MyXJMHU. Pe3ynbTaTu BUKOPUCTOBYBAJIM JIJIsl OLIHKHU JIOKAT130BaHOTO
ab0 arpecMBHOTO XapakTepy MpoILecy.
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I'emaronoriuni Ta 610XiMiUHI TOCTIKEHHS KPOBI ITPOBOIMIIM B J1abopaTopii Ha
0a31 BerepuHapHoro neHtpy «LAPAVET» Ha reMarTosioriuHOMy BETEpHHAPHOMY
anamizaropi ABAXIS Vetscan HMS5 (remaronorisi) ta ABAXIS Vetscan VS2
(6ioximis).

[{uTonoriyae  MOCHIDKEHHS  MPOBOJAWTH  METOJUKOIO  TOHKOTOJIKOBOI
Oesacmipariinoi  Oiomcii  Ta (dapOyBanm  mBUAKUM  OapBHUKOM  LeucoDiff
(MogudikoBanuit 6apBHUK Paiita).

[Ticas XipypriuHoro BUAAIECHHS 3 MATOJOTIYHOTO MaTepiary OyJiu BUTOTOBJICHI
Mmikponpenaparu: ¢ikcais TkaHuH: 10% dopmanin. 3HEBOJHEHHS, YIIIIbHEHHS,
BUTOTOBJICHHS MapadiHoBux OJokiB (3amuBka Paraplast Bulk / Leica Biosystems).
MikporomyBanHs (nie3a Patho Cutter-11); ToBIIMHA TICTOMOTIYHUX 3pi3iB: 3-5 MKM.
Cunrernunuii 6anp3am (Histofluid). 3abapBrieHHs 3pi3iB: reMaTOKCUIIIH Ta €03MH,
TONYiTMHOBUM CHHIM.

AHamni3 OTpUMaHUX PE3yJbTATIB MPOBOJIUIM TiJ] CBITIIOBUM MIKPOCKOIIOM
Micromed XC-3330 (x40, x100, x400, x1000). MikpodoTtorpadii oTpumyBaiu 3a
nornomororo mudposoi kamepu Micromed MDS 500 ta nporpamHoro 3a0e3nedeHHs
1Sl 0OpOOKH 300paKEHb.

[Tin yac 3araabHOTO OIJISIAY TBAPUHM B MPOEKIi JIBOIO KOJIHHOTO CYTJo0y
OyJi0 BUSBJICHO 00’€MHE €K30()iTHE HOBOYTBOPEHHS 3 BHUPAKEHOIO JCCTPYKIIIEIO
MMOBEPXHEBUX TKAHWH.

MakpocKkoniyHO MyXJIMHA Ma€ HEMpaBWIbHY, YaCTKOBO JIOOYJsApHY (opMy 3
HEPIBHOIO, BHUPA3KOBOIO MOBEpXHEI. OpIEHTOBHI PO3MIpH YTBOPEHHSI CTAHOBIISATH
omuspko 10,0-12,0 cm y noBxuny, 7,0-8,0 cM y mupuny Tta 10 4,5-5,0 cM y BUCOTY
HaJ piBHEM HAaBKOJMINHBOI miKipu. OCHOBa MIMPOKa, 3 O3HAKAMHU 1HQUIBTpaIii
MPWIETINX TKaHUH.

[ToBepxHs MyXJIMHU BOJIOTA, 3 MHOKMHHUMU €pPO31IMH Ta JUITHKAMU HEKPO3y.
Crocrepiraerbest MOCTIHA KalijsipHa KPOBOTOUYMBICTh; HAasBHI CBIXKI KPOB’STHUCTI
BHJIUICHHS. Bi3HayaeThCs 3HAYHA KUIBKICTH T'yCTOTO, CEPO3HO-THIMHOTO €KCYIaTy 3
PI3KUM  3JIOBOHHUM  3allaxoM, M0 CBIJYUTh TMPO BTOPUHHY OakTepialibHy
KOHTaMIHAIIII0 Ta HEKPOTHUYHO-3aIajJbHUI TIPOLIEC.

[IIkipa HaBKOJO HOBOYTBOPEHHS aJlONEliiiHa, TINEpeMOBaHa, MICISIMU
MailepoBaHa ekcyjgaTtoM. [lampmatropHo  MOyXJiMHA Mae€  IIUIbHO-EJIaCTUYHY
KOHCHUCTEHIIII0 3 OKPEMUMHU M’ IKUMHU JUISTHKaMU (MMOBIpHI 30HU HEKpo3y). JIokaibHO
BU3HAYAETHCS MIIBUIIECHHS TEMIEPATypH TKAaHWH MOPIBHIHO 3 KOHTpaJIaTepabHOIO
TUISTHKOIO, IO KOPEJTIOE€ 3 aKTUBHHUM 3alajbHUM KOMIIOHEHTOM Ta IHTEHCHUBHOIO
BaCKyJISIpU3ALI€l0.

Ha ornsai TBapuHa mpuTrHiUEHa, 31 CITIB BIACHUKIB — Ma€ MOTAHUN ameTuT,
anaTu4Ha. TemrepaTrypa Tijla TBAPHHU HA MOMEHT TMEPBUHHOTO OTJISITy CTaHOBUTH

41,0°C.
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A b
Puc. 1. MakpocKonmiyHUi BHIJIAJ HOBOYTBOPCHHSI HA NEPBUHHOMY OIJIsIAl B
AEKIJIbKOX NMPOEKIifAX.

Jl7is yTOUYHEHHS AlarHo3y Ta MpU3HAYCHHS JTIKYBaHHs TBapUHI PEKOMEHI0BAHO
IIPOBECTH JOJIATKOB1 OOCTEKEHHA: LUTOJIOTIYHE JOCHIKEHHS achipaTy 3 ypaKeHoi
TUJSHKY, 3arajJbHUM Ta O1OXIMIYHUM aHali3 KpoBi, aHami3 ceul, peHTreH Ta KT-
J1arHOCTHUKY.

Byno mpoBeneHo muTONOTIYHE JOCHIKEHHS JJIS TUIAHYBAHHS TOJAJIBIIOTO
QITOPUTMY JI1IarHOCTUKH X1PYPT14HOTO JIIKYBaHHS (IIIMPUHA PE3EKIli Ta paJuKaIbHICTh
Xipyprii).

Y  nmochimkyBaHOMY acmipaTi BUSBWIM: Xapaktep (oHy B’sI3Kui, 3
BKJIFOUCHHSIMU JIETPAJIOBAHOTO JACTPUTY, HEUTPODUILHUM 3analbHUM KOMIIOHEHTOM,
HEKPOTUYHUMHU 3MIHAMU, EpUTPOIIUTaMU. AMOPGHI BKIIFOUEHHS: BiAcyTHI. KimTuHHUN
CKJIAJ[: YMCENbHI emiTeNlanbHl KIITUHU PI3HOTO CTYNEHIO 3pUIOCTi, SIK 310paHi B
acTd, Tak 1 mooauHoki (puc.2). IlooawHoki OaraTosiaepHi KIITUHU. Benuka
KUIBKICTh KJIITUH 3anajeHHs (HEUTpOoQp1Iu CErMEHTOSAEPHI, TOOIUHOKI JTIM(POIUTH).
Mop@domorist aTUNOBUX KJITHUH: KIITUHHU €MITEI0 MOMIPHO 301IbIIEHI, BUPAKEHUN
noiiMopdizM, nMTOomiazMa 0a30o¢iuibHA, MICISIMH BaKyoji3oBaHa. MIiKKIIITHHHI
KOHTAKTH IIUIBHI.

Pe3ynbratv 1UTOJIOTIYHOTO AOCTIPKCHHS BUSBWIMCH HEOJHO3HAYHHUMH.
OcHoBHUMHU  jaudepeHIialaMi  CTalld:  TpuxoOjacTtoma, 0a3aabHO-KIITHHHA
KaplMHOMA, TPUXOCMITeNNoMa, MUIOMaTPpUKCOMa, TUIOCKOKIITHHHA KapiuHoma. He
BUKJIFOUEHOIO TaKOXK OyJia 1 MpeaHasiTHYHa MOMMIIKA.

3 ypaxyBaHHSM KJIIHIYHOI JMHAMIKHA, OOMEKEHHOTO Yacy Ta MOCTIHOTO PU3UKY
cericucy Oyso TpuUiHATE pINICHHS BIAMOBUTUCH BiA IHIM3IAHOT Olomcii s
BCTAHOBJICHHSI TOYHOTO J[1arHO3y Ta OJpa3y MEPEerTH 10 TUTAaHYBAaHHS XIpypTrid4HOTO
BTPYYaHHS 3 MOJAJIBIIIUM T1CTOJIOTTYHUM JOCIIIIPKEHHSIM MaTOJIOTIYHOIO MaTepiaiy.
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DomniKyISIpHI MyXJIUHU Ta KICTH € OJHUMH 3 HaOUIbII MOMUPEHUX MIKIPHUX
YpaKkeHb y cO0aK 1 PI3HATHCS 3a KIIITUHHUM MOXOKEHHSIM (MaTpU4HI, MEpeIniKOBI
a60 1HGYHAUOYISAPHI KIITUHUA) Ta TUIIOM CHHTE30BaHOro Kepatuny. s iX TOYHOI
mudepeHItiaiii 3a3BUYail HEOOXIHE TICTOTATOJOTIUYHE TOCIHIKEHHS, OCKUIBKH IIi
YTBOPEHHS YaCTO MAIOTh CXO0K1 IIUTOJIOTIYHI XapaKTepucTuku [2,11].

-

Puc. 2. CkynuyeHHs1 emiTesqiajlbHUX KJITHH Pi3HOr0 CTymeHs 3piiocTi 3
PO3piaKeH00 HUTOILIa3MOK0. 3adapBiieHHs 3a PomanoBcbkum—I'im3zo10, Ax100;
bx400.

[lepen nmpoBeeHHSIM ONEPATUBHOTO BTPYUYaHHs 00OB'I3KOBUMH € JJaOOpaTOpHI
JOCIIKEHHSI KpOBI. 3a pe3ysbTaTaMu 010XIMIYHOTO aHali3y KpOBi OyJ0 BHUSIBICHO
MOMIpHY TiNoaJbOyMIHEMIIO, LIO BIPOTiAHINIE 3a BCE IOB’s3aHa 3 MOCTIHHOIO
€KCYJIalli€l0 3 BOTHUINA 3amajieHHs, CTBOPEHOTO MyxJiMHOW (Tab.2). Takox moxkHa
3a3HAYMTH, IO BCi I1HINI CHCTEMHU Ta OpPraHM TBApWHU (YHKIIOHYIOTh B MeXkax
(b1310J0TTYHUX HOPM.
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Pe3yibTaTn 0i0XiMIYHOIO J0OCIIIKEHHSI KPOBi

Taom. 2

IMoka3uuk Onunuui Bumipy PedepenTHi 3nauenns Pesyabrar

ALB (Albumin) /0 23-44 20
ALP (Alkaline phosphatase) On/n 20-150 47
ALT (Alanine aminotransferase) Onu/n 10-118 16
AMY (Amylase) On/n 200-1200 947
TBIL (Total bilirubin) MKMOJIb/JT 2-10 7
BUN (Blood urea nitrogen) MMOJTB/JT 2.5-8.9 3.8
CA (Calcium) MMOJTB/JT 2.15-2.95 2.44
PHOS (Phosphorus) MMOJIb/JT 0.94-2.13 1.85
CRE (Creatinine) MKMOJIB/JI 27-124 62
GLU (Glucose) MMOJIb/JT 3.3-6.1 6.6
Na* (Sodium) MMOJIb/JT 138-160 147
K* (Potassium) MMOJTB/JT 3.7-5.8 4.5
TP (Total protein) r/n 54-82 72
GLOB (Globulins) r/n 23-52 52

Sk mokasanu pe3ysibTaTh TeMaTOJOTIYHUX JOCIIKEHb KPOB1 B TBApUHU OYJIO
BUSIBJICHO QHEMIIO JIETKOTO CTYICHIO Ta JIGMKOIUTO3 3 BUPAKEHUM HEHUTPODIIbLHUM
KOMITOHEHTOM, IO € CBITYEHHSM BTOPUHHOTO CENITUYHOTO YPaKeHHSI HOBOYTBOPEHHS
Ta XpOHIYHOI KpOBOBTpaTH (Tab. 3)

Tabu. 3
Pe3yabTaTi reMaTo/10rivYHOro0 J0CHi/IKEHHs KPOBI
IHoka3sHuk Pesynbrar Opuuuni  Pedepencumii niamazon  Craryc
RBC (Red Blood Cell Count) 5.47 10"2/n 5.50 - 8.50 LOW
HGB (Hemoglobin) 11.2 r/an 12.0 - 18.0 LOW
HCT (Hematocrit) 35.19 % 37.00 — 55.00 LOW
MCV 64 ¢bn 60— 77 Hopma
MCH 20.5 Ir 19.5-24.5 Hopma
MCHC 31.8 r/nn 31.0-39.0 Hopma
RDW-CV 18.0 % 14.0 - 20.0 Hopwma
RDW-SD 40.6 dn — —
WBC (White Blood Cells) 22.56 10°/n 6.00 —17.00 HIGH
NEU (Neutrophils) 19.52 10°/n 3.00-12.00 HIGH
EOS (Eosinophils) 0.02 10°/n 0.00-0.80 Hopwma
BAS (Basophils) 0.01 10°/n 0.00 - 0.40 Hopwma
LYM (Lymphocytes) 2.06 10°/n 1.00 — 4.80 Hopwma
MON (Monocytes) 0.94 10°/n 0.20-1.50 Hopwma
NEU % 86.5 % 0-100 —
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IHoka3sHuk Pesyabrar Opmuauni  Pedepenchmii gianason  Crartyc
EOS % 0.1 % 0-100 —
BAS % 0.0 % 0-100 —
LYM % 9.2 % 0-100 —
MON % — % 0-100 —
PLT (Platelets) 425 10°/n 165 -500 Hopma
MPV 8.8 bn 39-11.1 Hopma
PCT 0.37 % — —
PDW-CV 36.2 % — —
PDW-SD 12.6 ¢bn — —

PeHTreHoNOriYHUMH  TOCHIDKEHHAMH METACTaTUYHUX YpaKeHb KICTOK HeE
BUSIBJICHO, 110 CBIAYUTH PO BIJICYTHICTh BIJJAJIEHOTO MOUIUPEHHS ITyXJMHHOTO
mporecy. Y XOIl OIJsay KICTKOBOI CHUCTEMH 30€peXeHO IIUTICHICTh KICTOK, HE
CIIOCTEPITAEThCS CTPYKTYPHUX JepopMalliii, MaTOJOTYHUX MEPEIOMIB UM PyHHYBaHb
KICTKOBOT TKaHWHU. TakoX He 3a(iKCOBAaHO O3HAK 1HBa3ll MyXJIMHH B KICTKOBY
TKaHUHY, 1O JI03BOJISIE 3pOOUTH BUCHOBOK PO JIOKANII30BaHUN XapakKTep MPOLECY 1
BIJICYTHICTh arp€CUBHOIO MOIIUPEHHS Ha KICTKOBI CTPYKTYpH (puc. 3).

JlocnipKeHHs CB1A4YaTh MPO CTA0LILHUM CTaH KICTKOBOI CUCTEMH 1 BIACYTHICTh
KIIHIYHO 3HAYYIIMX YpaXeHb, IO MOKe OyTH BaKIWBUM IS TUIAHYBaHHS
MOJAIBIIOTO JIIKYBAaHHS Ta MPOTHO3Y JJis TallieHTa. PEHTreHosoriyHa OIliHKa
MIATBEPIKYE, 110 MNYXJIUHHUN mponec OOMEXKEHUH M SKMMU TKaHMHAMH a0o
MEPBUHHUM BOTHUIIIEM, a KICTKM HE 3aJTy4€Hi JI0 MaTOJOTIYHOTO MPOIIECY.
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Lin:DCM / Lin:DCM / Id:ID
W:65535 L:32767
ERMF:

-

Puc. 3. OriisiioBa peHTreHorpamMa ypameHol KiHIiBKY (PUCYHOK asmopig).

Komm’rotrepHa Tomorpadiss 3 KOHTpacTyBaHHSM MOKa3aja, L0 ITyXJIHMHHHMA
MIPOLIEC XapAKTEPHU3Y€ETHCS IHBA3UBHUM POCTOM Yy MPUJIETIIl M’ SI30B1 CTPYKTYpH CTETHA
Ta roMuiku (puc. 4 b). 3aBAsiki BHY TPILIHBOBEHHOMY KOHTPACTYBAHHIO BUSIBUJIN YITKO
OKPECJICHI MEXK1 MyXJIMHU Ta BU3HAYUIIM CTYIIIHb i1 MPOHUKHEHHS Yy M’SI30BY TKaHUHY,
10 CBITYUTH MPO JIOKAJTHHO arpeCUBHUI XapakTep POCTy Ta 3HAYHY 1HBA31I0 B M’SKI
TKaHUHH.

3a monomororo KT BusiBUIM 1HBA31I0 MyXJIMHU B KaIlCyldy KOJIHHOTO Cyrio0a
(puc. 4 A), mo mopymryBajio (GyHKIO Cyrjioda Ta CTBOPIOBAJIO PHU3UK PO3BUTKY
YCKJIQHEHb, TaKUX SK 3amajbHl 3MIHHA, OOMEXKEHHS PYXJIUBOCTI a TaKOX
JIETE€HEPATUBHI MPOIECH. 3aBISKH KOHTPACTHOMY JOCIIKEHHIO TUdEpPEHITII0BAIH
NyXJIMHHY TKAaHUHY BiJl HABKOJMIIHIX CTPYKTYP, BUSHAUMIIM TOUHY MEXKY YPaKeHHSI.

OTtpuMaHi JaHi BKa3ylOTh Ha JIOKAJIBHO arpeCUBHHUM XapakTep MyXJWHH, IO
BUMAarae KOMIUIEKCHOIO MIiAXOAY JO JIKYBaHHS, BKIIOYAIOUH MOKJIUBICTh
XIpypriYHOTO BTPYYaHHS Ta KOHTPOIb M’ SKOTKAHMHHOTO KOMIIOHEHTY YypaXKCHHS.
Hari KT € xiouoBuMHU Ui TUIaHYBaHHS SIK TEpaNeBTUYHHMX 3aXOMiB Tak 1
MPOTHO3YBaHHs Tepediry 3axBOPIOBAHHSA, OCKUTBKHA JTO3BOJITIOTH OIIHUTH OOCST
1HBa31i Ta CTYIIHb 3aJy4YEHHS! KPUTUYHUX aHATOMIYHUX CTPYKTYD.
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b

Puc. 4. InBa3zuBHUI picT NyXJIMHU B Pi3HI TKAHUHH. A- KalcyJia
KOJIIHHOTO cyri100a; b- M’s131 cTerHa ta roMiJIku (pucyHox asmopis)

[Ticast mpoBeAeHHS KOMIUIEKCHOTO JOCIIPKEHHS: KIIIHIYHOTO OTJISly, PEHTI€HY,
KT-ngiarHocTuku Ta 71a0OpaTOpPHUX — JOCHIDKEHb OyJo MNPUHHATE PIIIEHHSA
NEPLIOYEProBO CTAOLII3yBaTH CTaH TBAPUHU Ta YACTKOBO 3HATH 3allajbHUM MpoIieC 3
ypaXeHUX TKAHUH JUIsl BU3HAYEHHs YITKIIIUX MEX HOBOYTBOPEHHS Ta MOKpAIICHHS
1H(HOPMATUBHOCTI 1HBA3UBHOI J1arHOCTUKHU. TBapuH1 OyJ0 MPU3HAYEHO AHTUOIOTHK
IIMPOKOTO CIEKTPY J1i AMOKCHIIWIIIH + KJIaBYJIaHOBA KUCJIOTa B 103yBaHH1 15 Mr/Kr 2
pasu Ha 100y, 3arajdbHUA Kypc SKOro ckimaB 21 jJeHb Ta HecTepoigHUM
npotuzanainbHuil npenapat @ipokokcud B A03yBaHHI 5 MI/KT, 3arajlbHUI KypcC SIKOTO
ckisiaB 10 qHIB Ta IIOJICHHA CaHAIlisl TOBEPXHI HOBOYTBOPEHHS Ta HOPULIEBUX X0 11B 2%
PO3YMHOM XJIOPTEKCUINHY .

JlikyBaHHS MpoBOAMIIM 3a cxeMoro. Ha m’stuii nens tepamii (puc.S.) BIAMITHINA
MO3WTHUBHY JHWHAMIKY YpaXeHOi MJUISSHKU: eKCyJallisi Ta KpOBOTe4Ya IOMITHO
3MEHIIIWINCh, B 30HAX HEKPO3Y 3 SBWJIACH TpaHyJIAlliiiHa TKaHWHA. B TOBIII M’5131B, 110
OyJu 3aTy4eHi B My XJIMHHUM MTPOIIEC TTOYalIv 3’ IBJIITUCH HOB1 HOPHII Ta (DIyKTyIOI0U1
ITOPOKHUHU 3 EKCYJaTOM.
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Puc. 5. Burasa kinuiBku B mpoueci Tepamnii (pucynox aemopis)

Yepes TpuBady XpOHIUYHY KPOBOBTpATY Ta HASBHICTH CHCTEMHOTO 3amajieHHs
OyJ10 MPOBEAEHO JTOAATKOBE AOCIIHPKEHHS T€MOCTa3y — KoaryJiorpaMmy KpoBi 3 METOIO
OLIIHKK PHU3UKY PO3BUTKY Koaryjomatid. JlochmiIKeHHs M03BOJSE OIIHUTH SK
e(eKTUBHICTh CUCTEMH 3TOPTaHHS KPOBI, TaK 1 HASBHICTb MOTEHI[IHUX MOPYIICHb,
3IaTHUX NPHU3BECTU 0 KpoBOTEY a00 10 (hopMyBaHHS TPOMOIB.

Pesynbratu koarynorpamu (Ta0i. 4) BUSBWIM O3HAKW aKTUBHOTO 3alaJIbHOTO
Mpoliecy, 30KpeMa, MiABUIICHUIN piBeHb (PIOPUHOTEHY, 10 € XapaKTEPHUM MapKEepPOM
CHUCTEMHOI 3amajibHO1 peaKIii.

Ta0x. 4.
Koarysorpama kposi codaku

IHoka3nuk Hopma  PesyabrTar Ouinka
[TporpombinoBwmii vac (PT) 11-15.5¢ 8.8 ¢ CkopoueHnii
Tpom6inoBuii yac (TT) 15-20c 145 ¢ HesnayHo ckopoueHuit
AUTY (aPTT) 11-17 ¢ 27.7 ¢ TonoBxeHuit
di6puHOTCH 0.76-2.7 t/n* 4.79 r/n [TigBueHni
MHO (INR) 0.8-1.3 0.63 SHIKEHHIT

JlaH1 3MiHM MOXYTh CBIIYMTH MPO MiABUIIEHY aKTHUBHICTb KOATyJSIIHHUX
MEXaHI13MiB, 110, 32 BIJICYTHOCTI KOHTPOJIIO 3aNaJICHHS, MOKE CIIPUATH (POPMYBaHHIO
TPOMOIB Ta pO3BUTKY HEOE3MEUHUX AJIS )KUTTS TBApUHU yckiaaHeHb. Li pesynbratu
M1KPECIIOITh 3HAYEHHS KOMIUIEKCHOTO MiIXO0TY, 10 BKJIFOUA€ KOHTPOJIb 3aMajJIbHOTO
IpoLEeCy, KOPEKI[II0 TeMOCTa3y Ta MPO(UIaKTUKY MOKIUBUX yCKIIaIHEHb.

VY miaCyMKy TpOBEACHHX MIarHOCTUYHUX JOCHIIKEHb Ta TEpaneBTUYHUX
3aX0MA1B OYJIO MPUMHSTO PIIICHHS I0JI0 TOTAILHOI aMITyTarlil JIiBOT Ta30BO1 KIHI[IBKH.
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Ile pimenas Oylio OOTpyHTOBaHE HEOOXIJHICTIO 3amoO0iraHHs IOTEHIIHHOMY
pEUUANBY 3JIOSKICHOTO MYXJIMHHOTO TPOLECY, a TaKOX BHUAAJIEHHA MOCTIMHOIO
OCEpEeIIKYy CENTUYHOrO 3aMajibHOTO MpoIlecy 3 opraHizmy. Takuil miaxia 3abe3nedye
OJTHOYACHO OHKOJIOTIYHY O€3MeKy Ta KOHTPOJIb 32 CUCTEMHHUM 3alajJbHUM CTaHOM, 110
Ma€ KpUTUYHE 3HAUCHHS JJIs IONEPEIKeHHsI yCKIIaHEHb 1 3a0€e3MeYeHHs CTa0lJIbHOTO
CTaHy MAaIll€HTA.

Xipypriuna onepailis OyJia BAKOHaHa IiJ] 3araJlbHOI0 aHECTEe31€10 B KOMOIHAIIi1
3 ey pajbHOI0 O6510KaA010 3 BukopucTtanusm 0,5% po3unny byniBakainy B 06’emi 0,2
MJI/KT Macu Tina. Yepe3 aHeMiro Ta TinoaibO0yMiHEMit0 MPOTOKOJ BEACHHS aHecTe3ii
naiieHTa O0yjo CKOPUIOBaHO, MU HaMarajlich YHUKATH OOJIIOCIB PiJIUH, arpeCHBHUX
1H(]y31i, TepeayacHo MATOTYBalMd MOTEHIIMHUX TOHOPIB KpoBi. [Ipore omeparris
npoiiiia 6e3 yCKIaJHEeHb, TIEpeIMBaHHS KPOB1 HE 3HAJA00MJIOCHh Yepe3 BIICYTHICTh
00’ €KTUBHUX MTOKA3aHb.

[Ticnsioneparriiine 3HEOOJNIGHHS BKJIIOYAIO0 B ce0€ MYJbTHMOJAIBHY CXEMY
aHaibresii 3 BUKOpUCTaHHSAM 1H(DY31i1 niokainy, iH’ ekl Hegomamy 1 Mr/kr koxHi 8
roguH, byropdanony 0,2 mr/kr koxHi 12 romun. Buxopucranas HII3IT 6ymno
BICTpOYEHE JI0 MOBHOIIHHO1 CTa01Ii3a11ii MalieHTa B MicJIsonepaliiiHuii mepioz.

TBapuna Oyna BUNKCaHa 31 CTAallOHAPYy IHTEHCUBHOI Tepamnii yepe3 24 roJuHu
MICIIsl BTPYYaHHs, MaJla TApHUN alleTUT, BIICYTHICTh OOJIbOBOTO CHHAPOMY Ta IIBHJKY
ajJlanTalliio J0 MepecyBaHHs HAa TPhOX KIHIIIBKaX.

JlomaiiHg cxeMa aHanbresii Bkiroyaia B cede PIpoKOKCHO 5 MI/KT KoxH1 24
TOJIMHU KypcoM 5 JHiB, mpenapaT Ha ocHOBI CBD-omii «Evexia» koxHi 24 roguHu
KypcoMm 14 nniB Ta npenapat ['abanentun 300 mr koxkHi 12 rogun kypcom 14 1HIB sIK
aJ’FOBaHTHUW aHAJBIETUK Ta JJIsl MOMEPEPKEHHS IMOSBU HEHPONaTUYHOTO OOJIIO.
AHTHOI0THKOTEpamist Oyna moaoBkeHa e Ha 10 IHIB Ta MOBHICTIO BiAMIHEHA 3a
pe3yiabTaTaMu MOBTOPHOTO MICIISIONEPAI[IHOTO OTJTISIY.

3 METO MIATBEp/PKEHHS BCTAaHOBJIEHOTO JlarHo3y, BU3HAYEHHS CTYIEHS
nudepeHIaIli MyXJIMHH K BaKJIUBOTO MPOTHOCTUYHOTO KPUTEPIIO Ta OOTPYHTYBaHHS
MOJAJIBIIOT TAKTUKU JIIKYBaHHS OYJIO MPOBENCHO MATOTICTOJOTIYHE JOCIHIIKEHHS
Marepiaixy, OTPUMAHOTIO MiJ] 4ac MicAsg0nepaiiHoro BTpyYaHHs.

[Taromopdomnoriuamii aHami3 JOCHIIKEHOT0 3pa3ka BUSIBUB KICTU BOJIOCSHHUX
(douiKkymiB, 3aMOBHEHI KepaTUHOM. EmiTenmil y muX CTpyKTypax XapaKTepU3yeThCs
BHCOKHM CTYNEHEM 3pUIOCTI, 10 CBIAYUTH Mpo (HOpMyBaHHS 3pUIMX €MiTeTlalbHUX
KJIITUH 0e3 o3Hak aTtumii. MikpockomiuHa KapTHHA MpeJCTaBlieHa (parMeHTaMu
pPOrOBO1 PEYOBHHM Ta YTBOPEHHSIM KEPATHHI30BAaHUX CTPYKTYp (puc. 6. A,I'), mo €
XapaKTepHUM JIJIsl aKTUBHOTO aOOPTUBHUM a00 CIIOTBOPEHOTO TPIXOr€HE3Y.
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Puc. 6. Peynbrat naroMop¢os10rivHoro aocaimpxenns. A, I', B-
KEPATUHOBI KiCTH (MMOPOKHUHA KiCTH 3alI0BHEHA KePaTuHOM); b-
doaraTopsiaHicTh 0a3aJ0ITHUX KJIITHH (PUCYHOK a8mopis)

['icronaTosoriyHe TOCIKEHHsI 0Ka3aJlo, 110 HOBOYTBOPEHHS CKJIAJaJInCS 13
3HAYHO PO3IIMPEHUX KICT, sIKI HaraayBaiu BOJIOCSHI QoJiKyIu. Y cTiHKaX (QOJiKyJiB
Ta X MPOCBITAX CIIOCTEPIraNocs PO3MHOKEHHsS 0a30(DIIbHUX MyXJIMHHUX KJIITHH Ta
«mpuMapHux» KITUH BianoBigHo [10]. Kepyrouuchs pesynapTaTaMu AOCTIIKEHb
HaImuX Kojer OyJo BCTAaHOBJICHO MpaBWIbHMK AiarHo3 [1,2]. Ha ocHOBI mux o3Hak
NyXJIUHA Oynu Kiacu(ikoBaHi K TPUXOEMITETIOMH.

CrtpoManbHI KOMIIOHEHTH MyXJIMHU CKJIAJAI0THCS TIepeBakHO 3 (pibpobiacTis,
Ipyd I[bOMY MITO3M KIITHH HE BHSBJISIOTHCS, IO CBIJYUTH MPO HU3BKY
npoJiihpepaTuBHY aKTUBHICTH 1 TOOPOSKICHICTB TIPOLIECY.

HinsgHkr  3amanbHUX — 1HQUIBTPATIB  TPEICTaBICHI  CErMEHTOSIEPHUMU
HelTpodiTamMy, MIa3MaTUYHUMH KIITHHAMH, JIM(QOUUTAMU Ta €03WHO(LIaMH, IO
Bi0Opa)kae MICLIEBY pEakliilo OpraHi3My Ha 3amajeHHs abo iHpeKuiiHui npouec. Y
TKaHMHAX TaKOX CIOCTEPITaloThCs 3aCTiiiHA TirnepeMisi Ta KPOBOBUJIMBH, 1110 CBITYUTH
PO PEaKTUBHI CYAMHHI 3MIHM Ta MiJIBULIEHY JIOKAJIbHY KpPOBOTEUY Yy BIAMNOBIJIb Ha
3araseHHs.

Ha ocHoBi Bcix MOp(osI0riuHUX 03HAK OyJI0 BCTAHOBJIEHO 3aKJIFOYHU J1arHo3:
TpixoemiTeaioMa IIKIpU 3 O3HaKaMu THIiMHOro 3amajeHHs. [laTosoriyni
XapaKTePUCTUKN BKJIIOYAIOThH JCTalbHE OI[IHIOBAHHS 3PIJIOCTI CMITENi0, CTPYKTYpH
KEpaTHHI30BaHUX YTBOPEHB, OCOOIMBOCTEM CTPOMAJIBLHOTO KOMIIOHEHTY Ta CKJIAIy
3anajdbHUX  1HQUIBTpATIB, MO JO03BOJSE YITKO BIJOKPEMUTU JIOOPOSIKICHE
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HOBOYTBOPEHHSI Bl TOTEHIIHO arpeCMBHUX MyXJIMH Ta BU3HAYUTHU TMOJAJIBIILY
TaKTHUKY JIIKyBaHHS.

OCKUIbKY TUTaHb 3aJUIIAETHC 111€ 3a0araTto, TOMy HEOOX1JIHO OCOOJIMBY yBary
MPUAUIATA BUSHAYCHHIO KITFOYOBHUX JIarHOCTUYHUX O3HAK (DOTIKYIAPHUX MyXJIUH Ta
KICTH y c00aK, IO J03BOJHUTH OUIBII TOYHO BIJIPI3HUTH iX BiJ IHIIUX IIKIPHUX
HOBOYTBOpEHB [13].

BucHOBKH Ta nepcrneKTHBH MOJAJIBIIUX T0CTiKeHb

1. Mopdosmoriuno  TpuxoermiTeaioMa  MPEACTaBICHA  TI'€KCarOHATbHUMH
0a3aNoiIHUMH KIIITUHAMH, 10 (POPMYIOTh KOHIIEHTPUYHI THi3/1a, OCTPIBII Ta KICTO3HI1
CTPYKTYpPH, PO3/IIJICHI IMyYKaMH KOJAreHOBUX BOJIOKOH Ta (pibpolOiiacTaMu CTPOMH.
Kepatunizarmis Oa3ayioifHUX KIITHH BIJOYBAa€ThCs Yy JBa €Tamd: TOMipHA —
MOCTYNOBUM TepexiJi Yy IUIOCKI KIITUHM, Ta pidka — (QOPMYBaHHS IILIEHO
MpWISITalounux 0e3’sIepHuX 3pOroBUINX KITHH. LleHTpanbH1 KIITUHY THI3] 6arati Ha
TJIIKOTeH, iepudepiitHi MICTATh HOTO MIHIMAJIBLHO.

2. Bwusnaueni Mop(oJOriyHI O3HAKU JI03BOJISIIOTH JOCTOBIPHO BIJIPI3HUTH
TOOpOSIKICHY TYXJMHY BiJl TMOTEHI[IHHO AarpecCUBHUX HOBOYTBOPEHb, OIIHUTHU
nugepeHIiallio eniTeNito Ta CTPYKTYPY CTPOMHU, IO € BaKJIMBUM JIJIsl BAOOPY TaKTUKH
JKYBaHHS, BKIFOYHO 3 XIPypriYHUM BUAAIEHHAM Ta KOHTPOJEM 3alaIbHOTO IPOLIECY .

3. KommekcHe Mop(osoriyHe Ta HUTONOTTYHE AOCIIHKEHHS 3a0e31e4y€e TOUHY
iIeHTUGIKAIIII0 TPUXOCTITENIOMA, MIATBEP/KYE ETIOJNOTII0 Ta THUI ITyXJIMHH, IO
J03BOJISIE  OOTPYHTOBAHO BCTAaHOBUTH JIiaTHO3 1 ONTHMI3yBaTH TEPANCBTUUHY
CTpaTerTiio.
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TRICHOEPITHELIOMA IN A DOG (CLINICAL CASE)

Abstract.

The article presents a clinical case of trichoepithelioma in a male Baron of the Bernese
Zinenhund breed aged 8 years. It has been shown that the establishment of a definitive diagnosis of
skin neoplasms in dogs requires a comprehensive clinical, instrumental and morphological
examination. After taking an anamnesis and conducting a clinical examination, the animal was found
to have a solitary nodular formation of the skin of a dense consistency, without signs of pain, with
slow progressive growth. The general condition of the animal was assessed as satisfactory. The

176

ONoIE


mailto:lohvinova.v.v@dsau.dp.ua

Agrarian Bulletin of the Black Sea Littoral. 2026, Issue 118
ISSN2707-1162 (online) ISSN 2707-1154 (print) //Bemepunapni nayxu//

purpose of our study was to study the clinical, morphological and histological features of
trichoepithelioma in a specific clinical case and to assess the effectiveness of an integrated approach
to the diagnosis and treatment of skin neoplasms. For diagnostic purposes, general and biochemical
blood tests, cytological examination of the punctate of the neoplasm, X-ray and CT examinations
were performed. The final diagnosis was established on the basis of the results of histological
examination after surgical removal of the tumor, which confirmed its origin from the epithelium of
hair follicles, characteristic of trichoepithelioma. In this case, an important point is that a benign
tumor (trichoepithelioma) has an invasive growth, which negatively affected the health of the animal.
The main method of treatment is surgical removal of the neoplasm within healthy tissues. In the
postoperative period, the animal is prescribed antibiotic and anti-inflammatory therapy, as well as
analgesics, taking into account body weight and general condition. Particular attention is paid to the
control of surgical wound healing and the prevention of postoperative complications. The treatment
provided a complete clinical recovery of the animal. The postoperative period proceeded without
complications. The dog was discharged in satisfactory condition. Owners are provided with
recommendations for regular clinical monitoring in order to timely identify possible recurrences of
skin neoplasms. The data of our research are of practical value, show positive results in the
comprehensive diagnosis and treatment of trichoepithelioma.
Key words: trichoepithelioma; skin tumor, hair follicle; histology, treatment; dog.
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Crarrs Hanidnuia 1o penakuii 05 ciuns 2026 poky
Cratts npoiinuia penensyBanHs 23 motoro 2026 poky
Crarts ony6nikoBana 30 6epesnst 2026 poky
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CYUYACHMHU MIAXIJ IO PO3PAXYHKY 103 BETEPUHAPHUX
IIPEITAPATIB

Anomauin

Jo3ysanns eemepunapnux npenapamie - 6adMdciuéa ma O00CUMb GIONOBIOANbHA YACMUHA
0Y0b-AKUX TIKYBANbHUX YU NPOPinaxmuunux 3axo0ie. Came momy Komimem 3 1iKapcbKux 3acooie os
semepunaproco euxopucmants (CVMP) cmeopus pegrexcusnuti 00Kymenm wo0o nepeaisioy 003u
Ma KOpUeyB8auHs YCmaieHux 6emepuHapHux aHmubiomuxie. Ycmaneni eemepunapri anmubiomuxu
He 3a62ic0U 3ACMOCO8YIOMbCA ) 00360J1eHill 003i. J03u, MOAHCIUB0, 008e0embCsl nepeianymu ma
cKkopuzysamu 0ns 30epexcenHs egeKmugHocmi ma 00OMedHCeHHS GUOOPY CMILUKUX MYMAHMHUX
Yinvbosux namozeHie. OOHAK 3MIHA 003U MOIJCe MaAmMU HACAIOKU OJist be3neKu yinvbosux meapun (TAS),
nepiodie eunyuenus (WP), oyinku exonociunoco pusuxy (ERA) i, axwo 3acmocosno, 01a OyiHKu
oeznexu kopucmysauié (URA). Lle osnauae neobxionicms 6azcamvox 00CniOdceHb, ane 1ACHUKU
MAPKEeMUH208UX 00360118 MONICYMb He MAmu pecypcie 0 ix nposedenus. Ilomunku y npusHayenHi
MeOUKAMEHMIB € CePUO3HOI0 NPOOAEMOI0 Oe3neKU NAYIEHMIE8 MONCYMb NPU3B00sMb 00 JIeMAalbHUX
HACnioKi6. 3HAUHA YACMUHA NOMUTIOK Y NPUSHAYEHH] NIKI8 CNPUYUHEH] HeNPABUIbHUM PO3PAXYHKOM
o0o3u. Ilpuuunoro ybomy € HedoCmammili pi6eHb 6NPOBAONHCEHHA CYUACHUX MEXHONO02IU 8 npoyec.
bBinvwicms po3pobok bazyromvca nuwe Ha MamemMamuyHux mMooensix i ¢oopmynax, 6 AKux jaikapi
yacmo naymairomuca. Kpumuuno easicaueo susnauumu enemenmu, SKi CHpusioms 30amHocmi i1ikapie
BUKOHY8AMU PO3PAXYHKU OO03VBAHHS MA 88eCMU 3A3HAYeHI po3poOKu 00 Kypcy «Bemepunapna
Gapmaronociay 6 3axnadax euwoi oceimu. OCHOBOK 3A3HAUEHUX PO3POOOK Maromes OymMu KOOu
ABMOMAMU308AH020 OOYUCTEHHS 3 GUSHAYEHUM aneopummom Oid. B maxomy eunaoky nikap nuuie
88I8ULU BUXIOHI OaAHHI — ompumye obuucienusn 0osu. Lle nonecuwums obuucieHHs ma 3abe3nevyums
moyHicmb obuucnenns. Paxiseyvb NOBUHEH Mamu Ya8y He Juuie npo Gopmyau o0YuUcienHs, a i npo
NpocPaAMHI KOOU, sAKI 3a6e3neuams mouHull NiOPAXYHOK, NPO MONCIUBOCI 3ACMOCYBAHHS ICHYIOUUX
npozpam 0/ CMEOpPeHHsl eleKmpoHHUX mabauys. Hawi po3podxu, axi onucawni 6 Oawuiti cmammi,
HayineHi came Ha 0ONOMO2Y Ma 800CKOHANEHHSA MOYHOCHI NIOPAXYHKY 003 Npenapamis.

Knwuoei cnosa: o0o3ysanns npenapamie, @opmyau, Koo, npozpamd, MOYHICMb,
ehexmugeHicme.
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Beryn. Berepunapha ¢gapmaiieBTHKa Bifirpae BaxIJIMBYy poJib Y 370pOB'T Jroei
1 TBapuH. Xo4a Jeski GopMu 103yBaHHS CIIeiaIbHO PO3pOOJICHI Il BAKOPUCTAHHS Y
TBapuWH (HaNpUKIaa, HaBYIIHI OMPKH, HAIIMHHUKU Ta APOTHUKH), OLIBIIICTh CUCTEM
JOCTaBKM JIKIB (BKIIOYAIOUYM HAHOHOCIT Ta KOHTPOJIHOBAHI CHUCTEMHU JOCTABKH) €
MOIIMPEHUMH CEepell TBApWH 1 JIOACH. YCHIMHUNA TpoIlec POo3poOKH IiKIB (AJis
BUKOPHUCTAHHA Ha JIIO/SX a00 TBapHHAX) BiJ MOYATKOBOTO BIAKPUTTA. PUHOK BuMarae
HAaBUYOK 1 3HAHb Yy pI3HUX Taidy3sX HayKH, MACsKl IUCHUIUIIHK (HampuKIaj,
dapmalleBTHKa) OXOIUIIOIOTHCS BHUKIIOYHO B OakaldaBpChKUX ab0 MariCTepChKHX
nporpamax 3 ¢dapmarii. dapmaineBTHKa — 1€ MHUCTEITBO, HayKa 1 TEXHOJOTii
NPOEKTYBAHHS, BUPOOHUIITBA Ta KOHTPOIIO CHCTEM JOCTAaBKU JIKIB, IO BKIIIOYAE
JTOCITDKEHHST 10 (opMyJItOBaHHS, PO3pPOOKYy JIKapchKoi ¢Gopmu, (apmarieBTUUHY
00poOKy, KOHTPOJIb SIKOCT1, KOHTPOJIb IKOCTI Oio(apMarieBTHKa TOIIo. ToMy, SIK 1 B
TYMaHHIM ~ MeaunuHi, ¢apMmaleBTd TMOBUHHI  PO3POOJISTH, BHUPOOJSATH  Ta
KOHTPOJIFOBAaTH CHUCTEMH JIOCTABKM BETEPUHAPHUX TpErapariB Ha 000X pIBHIX
(dbapMaleBTUYHUX KOMITaHI abo KoMmayHAyBaTh B anrtemi. Y  OUIBIIOCTI
BETepUHAPHUX (PapMalleBTUUHUX KOMIIAHIM 1 MaiKe BCIX BETEpUHAPHUX aNTeKaxX TyT,
ne npodecii BUKOHYIOTh BETEpPHHApHI JiKapl (JIOKTOp BETEPUHAPHOI MEIWULIMHH,
DVM) [2]. OcsitHa mnporpama 3 BerepuHapHoi meaunmau (DVM) e kiiHIYHO
OpIEHTOBAHOIO 1 30cepekKeHa Ha Npo(UIAKTHIl, JIArHOCTHUILIl Ta JIIKYBaHHI XBOPOO
TBapuH, 3 TIEIO X MEPCHEKTUBOIO, 10 W mis dikapiBe (MD). ¥V dapmanieBTHUHUX
CUCTEeMaX, OPIEHTOBAHUX Ha JIIOJIMHY, HEMA€E TAKOTO JI03BOJTY JIIKAPSAM JISTH TaK CaMo.
3 1H1I0r0 00KY, (hOPMYIIIOBaHHS OaraThoX JIKIB JIJIsl JIOJICBKOTO BUKOPUCTAHHS P1IKO
MIIXOIUTh JUIsl BBeJICHHS TBapuH. [IpO€KTyBaHHS Ta MiATOTOBKA CUCTEM JTO3YBAaHHSI
BETEPUHAPHUX JIIKIB TOTPEOYIOTH 1HIIIMUX ACTIEKTIB 1 CTUKAIOTHCS 3 O1IBIIOI0 KUIBKICTIO
BUKJIMKIB, HIK JIOJCHKI (DOPMYJIH, 1 HE MOXKYTh OyTH peaji3oBaHi JIMIIIE Ha OCHOBI
JOJICHKUX JTAHUX.

AHaJi3 ocTa”HHiX JgocaigxeHb i myOaikamiii. CporogHi BeTepuHApHA
(dapMakosoris Ta TOKCHKOJIOTiSI CJIJI PO3IMNIANATH AK JAUCIUIUIIHM, 10 CHPHUSIIOTH
napaaurMi «CIUHE 30POB'S», 3HUKYIOUM PU3HKKA B €KOCHCTEMI TBapHH 1 JIIOJICH.
BukopuctanHs aHTHOI0THKIB BIJIITPA€E KIIOUOBY POJIb y MIATPUMIIL O€3MEKH, 370POB's
Ta IIBHJIKOTO PO3BUTKY TBapUHHMIBKOI ramy3i. 3a octanHi 30 pokiB ramysi
BETEpUHAPHOI (papMaKOJIOTIi Ta TOKCHUKOJIOTIi 3a3Hald IIBUJAKOTO PO3BUTKY Ta
JOCSITIIM HU3KU BaXJIMBUX pe3ynbTariB. Hanpuknan, y 2015 poni kutaiicbki BUEHI 3
rajxy3ed BeTepuHapHOi (apmakosorii Ta TOKCHKOJOTII BIEpINEe BIIKPUIN Te€H
pesucteHTHocTi 10 KomictTuHy MCR-1. Hapasi po3poOka HOBHUX BeTepHHApPHUX
MpenapariB Ta parioHaIbHE BUKOPUCTAHHS ICHYIOUMX aHTHOAKTEpiaTbHUX MpETapaTiB
€ TapsYuMu TeMaMu B Il Tady3i, 1 3@ OCTaHHI POKU OYyJIO JOCATHYTO TMEBHOTO
nporpecy. ToMy 1Isi HAYKOBIIIB y LiH Tajdy3l € BaXXJIMBUM MOJaBaTH CBOT HaHOBIII
JOCTIKEHHS, BKJIIOYAIOYM, aje He OOMEXYIUuCh, CTIMKICTIO OakTepii,
KOMOIHOBAHOIO  TEpaIli€r0, JIKApChKOK TOKCHUKOJOTIEID Ta  MOJEKYJSIPHUMH
MeXaH13MaMH, a TaKOXK PO3POOKOI0 HOBUX JIiKiB [4-6].

Jlo3yBaHHs MpemnapaTiB € BAKJIUBUM I Oy/Ib-sK01 rpyn# JikiB [3-7]. Big iboro
3aJIEKUTh pe3yJbTaT JIKyBaHHsS: YW HacTaHe QapMakoyoriuyHuii eQekT, uu
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POSIBISATHCS 0O14HI €eKTH, IKUI piBeHb HEOE3MEKH Mpernapary Oyjie i TBapUHH.
Oco0muBO 1€ TPOSIBISIETBCS B JO3yBaHHI aHTHUOAKTEpiaJIbHUX IIperaparis.
AHTHMIKpOOHI TIpenapaTH Ha OCHOBI I1e(paJIOCIIOPUHY MOXKYTh BUKOPHCTOBYBATHCS
JUTSL JTIKYBaHHSI CETICHCY Y HEOHATAJIBHHX JIOIIAT, OCOOJIMBO SKIIO aMiHOTIIIKO3HUI
npotunoka3anuii. Jleski 1medanocnopuHy, OJHAK, HE BHUKOPUCTOBYIOTHCS UEpe3
BapTICTh, HEPETYyJSAPHY AOCTYMHICTb a00 HEBHU3HAUEHICTh IOAO €(EKTUBHOCTI.
[1mazmoBe posramryBaHHs HedTazuaUMYy, 1e(PaTOCTIOPUHY TPETHOTO MOKOIIHHS 3
[IMPOKUM CIIEKTPOM aKTUBHOCTI IPOTH IIIMPOKOTO CIIEKTPa TPaMHETaTUBHUX OaKTepiii
Ta MIHIMAJTLHAUMUA HHUPKOBUMHU TMOOIYHUMHU edekTamu, He Oysio 3adiKCOBaHO Y
HeoHaTaJibHUX Jiomar [7-10]. ¥V upoMy nocinifxeHH1 OyJli0 BU3HAYEHO IJIa3MEHHE
pO3TallyBaHHs OJHOPA30BUX BHYTpilIHbOBeHHUX (IV) Ta BHyTpimHbOM's130BUX (IM)
103 nerazsuauMy y HoBoHapokeHuX. LicTh 310poBUX JIOMIAT BIKOM BiJl OTHOTO /10
JIBOX JIHIB OTpUMaIu 25 MI/KT 1iedTa3uieMy BHYTPIIITHLOBEHHO Ta BHYTPIIITHLOBEHHO-
BHYTPILIHBOBEHHO Yy KPOCOBEPHOMY JM3aliH1, 3 IEPI0JIOM NPOMHUBAHHS 48 TOANH MIXK
no3aMu. Jlns OIIHKM IJIa3MOBUX (DapMaKOKIHETUYHMX IapaMeTpiB 3aCTOCOBYBAJIU
HEKOMITApTMEHTaIbHUM aHami3. Meniana t1/2 cranoBuna 2 rogunu, a meniana AUCO-
OCTaHHs — 364 MKT TOJI/MJI U1 BHYTPIIIHBOBEHHOTO Ta
BHYTPIIIHOBHYTPIIIHFOBEHHOTO BBeneHHs. Menmiana Cmax micias BBEICHHS
BHYTPIIIHLOMO3KOBO1 pianHKu cTaHoBwia 101 mkr/mu, 3 meaianoro Tmax 0,7 rox.
BigHocHa 01010CTYNHICTh BHYTPIIIHBOBHYTPIIIHROBEHHOI 1H'€KIIi cTaHOBMIA 90%.
CTaTUCTUYHO 3HAYYIIMX BIAMIHHOCTEH MIXK OLIHEHHUMH (papMaKOKIHETHUHUMU
napamMeTpamMy BHYTPIIIHBOBEHHOI Ta BHYTPIIIHBOBEHHOI BHYTPIIIHBOBEHHOI Ta
BHYTPIIIHHOBEHHOI BHYTPINTHBOBEHHO1 1H(EKIIHHOI cUCTeMH HE OyJ0 BHUSBIEHO.
Konnentpariii B ma3mi 3anumanucs noHas goackky CLSI-uyTnuBy TOUKy nepepuBy
s Enterobacteriaceae  moHax 8 TOAMH  MICHS  BHYTPIIIHBOBEHHOTO  Ta
BHYTPIIIHHOBHY TPIIITHLOBEHHOTO BBEJICHHS.

Cx0X1 TOCTIKEHHS TIPOBOIUIINCS 1 3 AMOKCHUILIMIIIHOM. Y IIbOMY JOCIIKCHH1
BUKOPHCTOBYBAJIM MPOCIIEKTUBHE KIIIHIYHE JOCIIKEHHS HA HOPMAJIbHUX 1 KPUTUYIHO
XBOpUX coOakax. JIBaHamIsATh coOak, 10 HaJeXaldu KIIE€HTaM, Kl mepedyBaiu y
BiaaneHH1 inTeHcuBHOI Teparii (ICU), oTpumyBanu BHyTpilIHbOBEHHY 403y AMC 20
MI/KT KOH1 8 roauH (1HQy3isa Ha 0,5 roguHn) noHaiiMeHIe npotsaromM 48 rogut. byso
B35ATO BICIM 3pa3KiB KpOBI Yy 3a3fajieriib BU3HAUYCHUM dYac, BKJIIOYAIOYU YOTUPHU
MPOMIXKHI 3pa3Kl TIepe]] HACTYNMHUM BBEJEHHSAM. bynu 3adikcoBaHl KIIIHIYHI
KOBapliaTu Ta pe3yJbTaTH, BKIIOYHO 3 BIDKMBAHHSM JI0 BUIIMCKHU Ta 0AKTEP10JIOTTYHOIO
KJIiHIYHOIO HeBAauHicTio. CynyTHuKoBi gaHi PK Gynu orpumani de novo Bija rpymnu 3
12 310poBUX JOCHIAHMULBKUX co0ak, SKUM BBenu oaHy 103y AMC 20 wr/kr
BHyTpimmHbOBeHHO. JIist omiaku mapamerpiB PK (Tta BmimBYy 310poB'ss Ha HUX)
BUKOPHCTOBYBAJacs HEJIHIWHA MOJIETh 3MIMaHuX €(QEeKTiB pa3oM 13 BapiaTHMBHICTIO
BCcepenuHl Ta Mk ydacHukamu. Cumymsanii Monrte-Kapno npoBoaumucs 3 ciMmoma
CXeMaMu JI03yBaHHsI (CTaHIapTHI Ta 301IbIIeH] 103u). Kopensilist Mi>k BITUBOM JTIKiB,
OTPMMAaHUX Ha MOJIENI, Ta KIIHIYHUMH KOBapiaTaMu OyJia TIEpeBipeHa 3a JT0MOMOTOI0
HEMapaMeTPUYHOTO  KopensriiiHoro anamizy Cmoipmana. byrno  3adikcoBaHo
pe3yibTaTH, BKIIOUAIOUYM BHMKMBAHHS 10 BUIUICHHS Ta OaKTEpPIOJOTIYHY KIIHIYHY
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HEeBJANICTh. Pe3ynbTaTy BKa3yBaid Ha TE, IO 3arajoM y Iuiazmi Oyio JT0cTymHO 218
KOHIIEHTpAI[Ill aMOKCUIIMIIIHY JIJIsl 3I0POBUX 1 XBOpUX coOak. TpukoMmapTMeHTaaIbHa
MOJIeJb HaliKpallle onucye 111 gaHi. KiiipeHc amokcuuuiiny 3Hu3uBcs Ha 56% y XBopux
cobak (0,147 n/xr/rox) mopiBHSHO 31 3m0poBMMH coOakamu (0,336 m/kr/ron);
MDKKOMIapTMEHTaIbHUN KiTipeHc Takox 3MeHmuBes (p <0,01). XKopaen 13 koBapiatis
KIHIYHUX JaHuX He OyB CYyTTE€BO KOPENIOBaHUM 3 1HAMBIAYalbHHM BIUIHBOM.
Cumynsanii Monte-Kapno nokasanu, o Buiii rpannysi 3HaueHHs: PK/PD — 8 mr/n
— Yy XBOpUX cO0aK MOXKHA JOCATTH IIJISXOM MOAOBXKEHHs 1HQY31i 10 3 roauH abo
MOJIBOEHHS JI03U.

He meHm BaxJIMBUMU € J03yBaHHsS 1 BITaMiHHO-MIHEpaJbHUX Iperaparis.
[Ipenapatu 111€i Tpynu 3700y YuMaly MOMYJSPHICTh SK B T'yYMaHHIH Tak 1 B
BETEpUHAPHIN MeIUIIMHI. AJle 1Ie TepIll 3a BCe JIKapChKHil 3acid, a He IyKepKa 4u
nacomi. Sk 1 Oyap sIKWM JIKapChKUil 3acid0 — mpemapaTd Tpyn BITaMmiHIB Ta
MIKpOEJIEMEHTIB MalOTh CBOi MOO1YH1 €(DEeKTH Ta MPOTUIOKa3aHHA. ToMy came Bij 103U
3aJIeKUTh CWJIa BIUIMBY Ha OpraHi3M, piBe€Hb KOpEKIli (yHKII opraHizmy Ta
CTUMYJIIOBAHHS THX Y4 IHIIUX mporecis [1,2].

He cnix 3a0yBatu 1 mpo Taki rpynu OpenapariB, K (EPMEHTH Ta TOPMOHHU.
Jlo3yBaHHS 1 3aCTOCYBaHHS IIUX MpENapaTiB PO3PaXOBYETHCSA 3 BUCOKOI TOYHICTIO.
bynap-sixa He3HauHA MOXMOKA MOKE MPU3BECTH JI0 3HAYHOTO JUCOATaHCYy OpPraHi3my,
KOPEKLIS SIKOTO OyJ1e Maiike HEMOKIIUBOIO.

BpaxoBytoun BuIlle BHKJIaJE€HE, MOXKHA TMIJCYMyBaTH, IO J03yBaHHS
JKapChKUX 3aC001B € BAXXJIUBUM Po3iioM dapmakosiorii. CaMe 103010 PEryJIIOeThCS
mist Jmikapchbkux 3aco0iB. Came TOMy po3poOKa eIeKTPOHHUX PEecypciB, sIKi
JOTIOMOKYTh JIIKApIO 3A1MCHUTH BIpHE 1I03YBaHHS, € y’K€ BaXKIMUBOIO.

Buksnan ocHoBHOro marepiajiy aociaimkenb. PoboTta mpoBoamiace Ha 06asi
Microsoft Excel. OcHOBHE 3aBaHHs — IEPEHECTH PO3paxXyHKH Ha IU(POBUl MPOCTID,
Jie JIKap JIETKO MOXE pO3paxyBaTd 103y 1 HPH I[bOMY PHU3HK TOMWIKK Oyne
MiHIMaJIbHHM.

Byno ctBopeHo ABI CTOpIHKHW: IJIsi TIpemaparis, J€ J03a PO3PaXxOBYEThCS Ha
TBApUHY 1 JIJIs IpEnaparis, A€ JA03a PO3PaxOBY€EThCS HA KI' MACH Tijia (pucyHoK

).

| [osa Ha TeapuHy Aosa na kr macm +
Puc. 1. CTopinku 1Jisl eJIEKTPOHHUX TA0JIMIb 3aJ1e5KHO Bi crienudiku
npenapary (pucyHox agmopa)

Ha cropinii no3a Ha TBapuHy OyJia CTBOpeHa TaOJIULA, Ka BKIIOYAE HACTYITHI
CTOBOIII: BHUJI TBAapWHHU, Ha3Ba Mpemnapary, MiHIMaldbHa 7032, MaKCHUMallbHa J103a,
HEOoOXiTHA 7032 1 po3paxyHKOBa jo3a. llepini 4oTupW KOJOHKH TiependadyaroTh
3aMOBHEHHS JIiKapeM (JIikap BHOCHUTH JIaH1 1O BUIaM TBapHH Ta rpenaparam). Koionka
«HeoOxigHa mo3a» mepenbadae BUOIp 703U JUIsi KOHKPETHOI TBapuHHW. B Hamrii
po3po0Iri mependavaroThCcsi HACTYIHI OIIii: MiHIMalbHA, CEPEeIHs, IMiJBHUIICHA 1
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MakcuMmanibHa. OCTaHHS KOJIOHKAa — pO3paxyHKoBa [03a. TyT BHUCBITIIOETHCA
(biHATBHUHN PEe3ybTaT MiJIPaXyHKY (PUCYHOK 2).

A B G D E F

Bup tBapuHu | Mpenapar MiHiMa/nbHa 032 Ha TBAPUHY MakcuManeHa fo3a HaTeapuHy  |HeobxigHa aosa

Kit IBepMEKTUH (M) 0,05 0,1|Nigsuwena

BPX Kanbdocrap (mn) 80 150 |CepepHa

Cobaxa Kartoein (mn) 0,5 5| MakcumanoHa

um b W N

CBUHA Kartoein (mn) 1 2,5 |MidimaneHa
Puc. 2. EnexTponHa Ta0Juus I PO3PaxXyHKY Npenapary npH 103yBaHHI Ha
TBapPUHY (PUCYHOK asmopa)

[TinpaxyHok B cTOBOII «Po3axyHKoBa 103a» BIJOYBA€THCA 3a JOMOMOTOIO
noriunoi ¢pyskiii AKIIO (IF). ®opmyna Burisigae Tak (Ha mpukiial 2 psaka):

IF(E2="minimansHa";C2;IF(E2="cepenns";(C2+D2)/2;IF(E2="TliaBumena";(((C2+D
2)/2)+(CP3HAY(C2;D2))*0,03);IF(E2="makcumainbHa";D2))))

TakuM 4uMHOM JiKap MOXeE CKJIACTH Uid ce0e aBTOMaTU30BaHUM JOBIIHUK, B
AKOMY OyJyTh BUKJIFOYHO T1 MpenaparH, siki BiH BUKOpUcTOBYe. Ciijl 3a3HaYUTH, 110
Ta0UIL HE Mae oOMexeHb. PaxiBellb MOXKE BIIOCKOHAIIOBATH 11: BUIAJIATH MpEnapaTh
Yy J0JaBaTU HOBI, 3MIHUTH PiBEHb MIJBUIICHHS Y OIIIii MiJBUIICHA J03a (ILJISIXOM
3MiHU IUpH B GopMyl).

Ha 2 cropinui Hamu Oyna po3poOsieHa TaOiuls, JIe /1032 PO3PaXOBYETHCS
3a5iexHO Bia Macu Tina. Croau BXOASATh HACTYIHI CTOBOLI: Bua TBapuHM, npenapar,
Jlo3a (Ha kr), Maca TBapunu, MakcumanbsHa f03a, Po3paxynkosa no3a. Yci rpadu, 3a
BUHITKOM PO3pPaxyHKOBOi JIO3M, 3allOBHIOIOTHCS (haxiBiem BpyuHy. ['pada
MaKcUMaJibHa J103a MPU3HAUCHA JIJIsl MpEernapaTiB, y sSIKUX HE MOXKHA MEPEBHINYBaTU
NEeBHY MexXy. SIKIIo y mpenapara HEMae MPUHIMIIOBOI IPAaHUYHOI MEXI — MOXHa
ITOCTaBUTH BUITAJIKOBE BEJIUKE YUCIIO (PUCYHOK 3).

A B € D E F
1 | BuaTBapuHKu MNMpenapar Do3sa (Hakr) Maca TBapuHM (Kr) MaKkcumanbHa posa PospaxosaHa ao3a
2 | Cobakxa JOpoHTan+ 10 60 100000 600

Puc. 3. Po3paxyHok 1034 npenapariB Ha KI' MacH Tijia (pucyHox aemopa)
Po3paxyHok i11e 3a popMyIioro:
I[F(D2*C2>E2; E2; D2*C2)

Cnin 3a3HauuTH, L0 AaHa MOJENIb MOKE€ BUKOPHUCTOBYBATHUCH SIK JIJISl OJTHOTO JIKaps,
TaK 1 JUIsl MEpeX1 KITHIK. AJIKe 3aBaHTaKUBILIHU (Al y XMapHEe CXOBHILE, MU MOKEMO
HaJaTH BiaganeHuit noctymn. [{o Toro , BilJaI€HUM JOCTYIIOM MOKHA KEpyBaTh: MU
MOKEMO OOMpaTH: KOMY JaBaTU MO>KJIMBICTb BHOCUTH IIpenapaTu, a XTO MOXKe JIMIIIE
NeperisiiaTi, 3aBaHTaXKyBaTH 1 KOPUCTYBATUCH JIOKAJIBHO.
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3 METOI0 IHTerpallii KaJbKyJsTopa B CIy>KO0BUM 1HTEp(EC MOKHA CTBOPUTH
aHAJIOTIYHUHN TPOEKT MOBOIO MPOTpaMyBaHHA. SICKpaBUM MPHKIAIOM TYT € python.
Kon B python nepenbadae cTBopeHHs1 0a3u JTaHMX IMperapariB (HAKIITAAT TaKoi, 10
Oyna Butie B excel) 1 moganpinoi B3aeMoii 3 kopuctyBadeM. Koy mporpamu Burisiiae
HACTyITHUM YHHOM:

# -*- coding: utf-8 -*-

# ba3a maHux mpemnaparis.

# daxiBerb MOXKE 3MIHIOBATH a00 IONTOBHIOBATH CIIOBHUK.
# dopmar:

# "Ha3zpa npenapary": {

# "type": "per _kg" abo "per animal",

# "dose": unciI0Be 3HAUEHHS 103U
#}
drugs = {

"Isepmextun": {"type": "per kg", "dose": 0.2},  # Mr/kr

"Bitamin B12": {"type": "per_animal", "dose": 1.0}, # mu1 Ha TBapUHY
"Keronpoden": {"type": "per kg", "dose": 3.0}, # mr/kr
"®oc-berit": {"type": "per animal", "dose": 5.0} # mu Ha TBapuHy

b

# Crincok BHIIB TBapUH (MO>KHA PO3LTUPIOBATH)
animals = ["Kit", "Cobaka", "Kpomuk", "Koposa", "Kinp"]

def choose animal():
print("O6epiTh BuA TBapuHU:")
for 1, animal in enumerate(animals, start=1):
print(f"{i}. {animal}")

while True:
try:
choice = int(input("Batu Bubip: "))
if 1 <= choice <= len(animals):
return animals[choice - 1]
else:
print("HeBipuuii Bubip, cpoOyiite mie.")
except ValueError:
print("BBexaiTs uncino.")

def choose drug():
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print("\nO6epith npenapar:")
drug names = list(drugs.keys())

for 1, name in enumerate(drug_names, start=1):
print(f"{i}. {name}")

while True:
try:
choice = int(input("Bam Bu6ip: "))
if 1 <= choice <= len(drug_names):
return drug_names[choice - 1]
else:
print("HeBipHuii Bu6Gip, cnpoOyiite mie.")
except ValueError:
print("BseziTs uncino.")

def calculate dose(drug name):
drug = drugs[drug_name]

if drug["type"] == "per_kg":

while True:
try:
weight = float(input("BBeaiTs macy TBapunu (xr): "))
if weight > 0:
dose = weight * drug["dose"]
return dose
else:

print("Maca mae 6yTu 6ibioro 3a 0.")
except ValueError:
print("BBeaiTs uncino.")
else:
return drug["dose"]

def main():
print("=== IIporpama po3paxyHKy 1031 npemnapary ===\n")

animal = choose animal()
drug = choose drug()

print(f"\nOb6pana TBapuHa: {animal}")
print(f"O6panuii npenapar: {drug}")
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dose = calculate dose(drug)

print(f"\nPo3paxoBana no3a: {dose} oguHUIE")

T ",

if  name __main__":

main()

B naniit mporpami nependadaeThCs HaCTYITHE:
1. daxiBeup BBOAUTH B 0a3y JIKapchbkl 3aco0u (0a3za JaHUX MOXKe OyTH SIK

JIOKaJbHa TakK 1 30BHIIIHSA)

2. KopucrtyBau oOupae TBapuHy, Npemnapar 1 BBOAMTH Bary TBapUHU (SAKIIO L€

HEOOXI1/THO)

3. Ilporpama oOYHCIIIOE 1 BKA3Yy€E J103Y.
CmpykmypHi nepesau yiei npoepamu
Po3zoinenns noeixu:
BHUOIp TBapUHHU — OKpeMa (PyHKIIIS;
BUOIp mpemnapary — okpemMa (QyHKIIIS;
PO3paxyHOK /1031 — OKpeMa (DyHKIIis;
® 3arajnbHUi cueHapii — y main().
Jlezko pozwuprosamu:
® MOXKHA JI0JIaTH:
® DI3HI J03U JUIS PI3HUX BHJIIB TBApHH;
® DI3HI OMHUII BUMIPIOBAHHS;
® [IepEeBIPKY MAaKCUMAJIbHOI 103H;
e JIOTiKy 3a00pOHU TIpenapary Jijisi IEBHUX BUJIIB.
3pyunicms 01 axieysi:
® BCi HajamTyBaHHA (TpenapaTH, A03H, TUIl I03yBaHHS) — B OHOMY CJIOBHUKY
drugs.
® CIIHCOK TBapWH — Yy animals.
Jlany mnporpamy MOXKHa TpuUB’si3aTh 10 Oyab-sikoi  TpadiuHoi  00O0JIOHKH,
BUKOPUCTOBYBATH B Oy/b-SIKHX CITy>K00BUX 1HTEpdericax. Takox Taki mporpamu Jerko
MPUB’S3aTH Y BUTJISI/IL CKPUITA HAa BEO-CaldTi 1 BAKOPUCTOBYBATH ISl TUX MIPeNaparis,
K1 CbOTOJIHI € OCOOJIMBO MOMYJISIPHUMU CEpe]l HAaCeIECHHS.

BuCHOBKH Ta TNepCHeKTHMBU MNOAAJBIIMX JAOCHiIKeHb. Jl03yBaHHs
MpenapariB Bifirpae KJIOYOBY POJb B JIarHOCTHUIN Ta Tepamii TBapuH. HeBipHwmii
PO3paxyHOK J03M MPU3BOAUTH JO TOTO, IO Mpenapar CTae OTPYTOIO 1 Moxe OyTu
HeOe3nmeuyHuM Il TBapuHU. Yepe3 MOACHKUI (aKTOp TOMIIKM B JI03yBaHHI
TPAIIAIOThCA JOCUThH YacTO. 3aCTOCYBAaHHS Cy4aCHHMX TEXHOJIOT1H, 30KpeMa HalluxX
PO3pOOOK, T03BOJISIE 3aM00ITTH TakUM nomMuikam. KoxeH sikap cTBoproe BiacHy 6a3y
npenaparie  ad0  BUKOPHUCTOBYE 30BHIIIHIO. TakoX 11  poO3poOKM MOKHA
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BUKOPHUCTOBYBaTH Ha BeO pecypcax. llepcriekTuBaMu TOMATIBIINX JOCIIIKCHb €
BJIOCKOHAJICHHS PO3PO0OK Ta iX Kpallla ajianTaris 1151 Be0O-CTOPIHOK.
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MODERN APPROACH TO CALCULATING DOSES OF VETERINARY
MEDICATIONS

Abstract

The dosage of veterinary drugs is an important and rather responsible part of any therapeutic
or preventive measures. That is why the Committee on Medicinal Products for Veterinary Use
(CVMP) has created a reflective document on dose revision and adjustment of established veterinary
antibiotics. Established veterinary antibiotics are not always used in the approved dose. Doses may
need to be reviewed and adjusted to maintain efficacy and limit the selection of resistant mutant target
pathogens. However, a dose change can have implications for target animal safety (TAS), withdrawal
periods (WP), environmental risk assessment (ERA) and, if applicable, user safety assessment (URA).
This means that a lot of research is needed, but marketing permit holders may not have the resources
to conduct them. Errors in prescribing medications are a serious problem for patient safety, can be
fatal. A significant part of errors in prescribing drugs are caused by incorrect dose calculation. The
reason for this is the insufficient level of introduction of modern technologies into the process. Most
of the developments are based only on mathematical models and formulas, in which doctors are often
confused. It is critically important to identify the elements that contribute to the ability of doctors to
perform dosage calculations and to introduce these developments into the course "Veterinary
Pharmacology" in higher education institutions. The basis of these developments should be
automated calculation codes with a defined algorithm of actions. In this case, the doctor receives the
dose calculation only after entering the initial data. This will make the calculation easier and ensure
the accuracy of the calculation. A specialist should have an idea not only about calculation formulas,
but also about program codes that will provide accurate calculation, about the possibilities of using
existing programs for creating spreadsheets. Our developments, which are described in this article,
are aimed specifically at helping and improving the accuracy of drug dose counting.

Key words: dosage of drugs, formulas, code, program, accuracy, effectiveness.
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Anomauis.

Hocnidoicennss npucesiueHe CUCMEMAMUYHOMY AHANIZY CYYACHUX XIpYPiYHUX OOpOOOK
acnexmi 1iKy8aHHs CONIOHUX PAHOBUX OeqheKmis WKIpU aneHOUK)IsAPHO20 cKelema y cobak i Komie.
021150 npoeedeno Ha OCHOBI PeeBANMHUX AH2IOMOBHUX NYONIKAYIU, 8I0IOPAHUX 3 HAYKOMEMPUUHUX
06az oanux. Y pobomi npoananizosano NOKA3AHHA, Nepesazu ma O0OMeNCeHHS PIZHUX Memooig
3aKpUmMms paw, GKII0UAIOYU NEPEUHHE, BIOCMPOUeHe Ma 6MOPUHHE 3aKPUMMSL, d MAKOHC 3420EHHS
emopunHum Hamszom. Ocobaugy yeazy aKyenmosaHo Ha npodiemi Hama2y MKAHUH i 11020 6NIUBY HA
nepebic ma pe3yibmam 3a20€HHS PAH OUCMATbHUX BI00iNI8 KIHYIBOK. Y3azcanvHeno OaHi ujo0o
3aCMOCY8aHHA MemoOi6 3HAMMSA HAMA2Y WKIPU 6 pAHAX Manio20 ma cepeoHbo20 pO3MIpY.
Poszensanymo mooicnusocmi 6uKopucmants micyesux, 8i00anieHux i aKCialbHuX WKIPHUX KIAnmis y
pekoHcmpykyii  eenukux Oegexmis. Ilpoananizoeano noxkazawHs 00 3ACMOCYBAHHA WIKIPHUX
MPAHCNIAHMAMIB 3ANEHCHO 8I0 CMAHY PEYUNICHMHO20 J10dca ma pieus eackynsapuzayii. Okpemo
BUCBIMIICHO POJIb M S1308UX | MIOKYMAHHUX KIIANMIE NPU JIIKYBAHHI 2TUOOKUX PAH 3 020J1€HHAM KICIOK,
cyxoorcunb  abo cyenobis. Ilokazano, wo onmumanvHull 6ubip Xipypeiunoi Maxkmuxku Mae
IPYHMYBAMUCA HA NPUHYUNAX — «PEKOHCMPYKMUBHUX cXx00i6». Bcmawnoseneno, wo 0obpe
BACKYIAPU306AHT KIANMi 3a0e3neuyioms UWLY BUNCUBAHICTNb MKAHUH | Kpawi KAIHIYHI pe3y1bmamu.

Knrouogi cnosa: mpasmamuyni yuKkoOdiceHHs, 20cmpi npeomemu, oeghiyum wkipu, pyoyi,
KIHYIBKU, PEKOHCMPYKMUBHA XIPYP2Is, PO3MA2Y8AHHS WIKIPU, WKIPHI Kianmi, OpiOHI meapunu.

Beryn. Jledexktu mkipyw AMCTanbHMX BIJAUIB KIHIIBOK y co0ak 1 KOTIB
3yCTpIYAIOThCSA JY’KE€ 4YacTo 1 3a3BUYail CIPUUYMHEHI aBTOMOOILIBHUMH aBapisiMu
(TpaBMH Big TepTa 00 J0OpOry), YKyCamH, pBaHUMH paHaMHU BiJl TOCTPUX MPEIMETIB,
TEPMIYHUMU YIIKOIKECHHSMH, BOTHEAIbHUMHU MMOPAHEHHSIMH, TUCKOM BiJ] TIIICOBUX 1
(IKCYI0UMX MOB'SI30K, XIPYpriYHUM BHUAAJIEHHAM HOBOYTBOpeHb Tomio [27]. Yacto
BOHU CYNPOBOXKYIOTbCSI CYNMYyTHIMHA TpaBMaMH a00 YpaKCHHSIMHU MIAMIKIPHUX 1
MIJJIETINX TKaHUH (M'sI31B, CYXOXHUJIKIB 1 3B'SI30K), OPTONEAWYHUMH MpoOIeMaMU
(Hanmpuknana, nepeioMaMy, BUBUXaMH) Ta MOLIKOKEHHSAMU NEepUPEPUUYHUX HEPBIB
[33].

JlixyBaHHs paH Ha KIHI[IBKaX € CKJAJHOI0 Ta aKTyaJbHOIO MPOOJIEMOIO Jis
BeTepuHapHuX XxipypriB. Jedextu mikipu, ocoOIMBO HA MUCTATBHUX UISHKAX
KIHI[IBOK, Ba)Ku€ 3aKPUTH 4Yepe3 Opak eJaCTUYHOI MIKIpH, BIACYTHICTh MIAMIKIPHOTO
M's3a (panniculus), MOCTIMHUI PyX Y I1iH 30H1, 1110 JIETKO MPU3BOJIUTH 10 PO3XOKEHHS
IIBIB, Ta BEJIMKY BIJICTaHb BiJ MOTCHIIIMHUX JOHOPCHKUX M1ISHOK [19]. I1pu ckimagnux
paHax a0o KoM BTpara MIKipu HaOmmkaeTbess 10 50% OKPYXKHOCTI KIHIIBKH, AJIS
3aKpUTTS AePEKTY CTa€ HEOOXITHUM 3aCTOCYBAHHS MEBHUX (OPM LIKIPHUX, M'SI30BHX
a00 MIKIPHO-M'I30BUX KJIANTIB UM T€XHIK TpaHciutaHTallii [1]. OcHOBHOIO TTpo0JIeMO0
NpHU JIIKYBaHHI paH Ha KIHLIBKax € Hatar. HaamipHuil HATAr MOXK€ CHOPUYMHUTH
PO3XOKEHHS IIBIB, MOPYLIEHHSI KPOBOOOITY, HEKPO3 LIKIPH, YIOBUILHEHHS 3arO€HHS
paHu ab0 MOBHY BiJICYTHICTh 3arO€HHS [2].

AHaJi3 OCTaHHIX HOcC/iIxKeHb Ta myOaikaniii. /JlepexTu HeBenuKoro po3mipy
(BTpara mikipu mentie 30% OKpyKHOCTI KiHITIBKM) a00 BTpaTa JIMIIE BEPXHIX MIApiB
IIKIPA MOXYTh OYTH 3aJIMIIICHI JJIsi 3arO€HHS BTOPMHHUM HatsroM [3]. HaBmakw,
3aro€HHS BTOPMHHUM HATATOM HE PEKOMEHAYETHCS sl NePEKTIB CEpPeIHBOTO Ta
BEIIMKOTO PO3MIpPYy, OCKUIBKM EMiTeNi3allii HEeJOCTaTHhO JJISi TOKPUTTS ACQIIUTY,
MIPOIIEC 3arOEHHS MOXKE 3aTATHYTHCS a00 HE BIIOYTHCS yepe3 Te, 1[0 KOHTPAKIIis He

191



Agrarian Bulletin of the Black Sea Littoral. 2026, Issue 118
ISSN2707-1162 (online) ISSN 2707-1154 (print) //Bemepunapni nayxu//

MOXKE€ YTPUMYyBaTH Kpal IIKIpU B KOHTAKTI, & XpPOHIYHA TpaHyJiAlliiiHa TKaHUHA B
IIEHTP1 paHU MOKE MAaTH HEJAOCTAaTHE KPOBOMOCTAYAHHS JUIA MIATPUMKH eriTesi3ari
[4]. TakuM 4MHOM, MIAJIETNI TKAHUHU 3QJIMIIAIOTHCS BIAKPUTUMH, a (HOPMYBAHHS
00MeXyBaJIbHOI pyOIIeBOT TKAHWHU MOXE MTPU3BECTH 10 3MEHIICHHS aMILTITYIH PYXiB
y cyriob6ax Tta ooMmexxeHHs GyHKIii KiHImiBKA [5]. KpiM Toro, 3aro€HHs] BTOPUHHUM
HATATOM Ma€ TIPIIMA KOCMETHYHUU pe3ysibTaT, a chopmMoBaHa pyOIleBa TKaHWHA
CKIIQZIAEThCS 3 KPUXKOTO EMITENiI0, IO POOUTH 1i OBEPXHIO JIETKO BPA3IHBOIO O
TpaBM a00 CXUJIBHOIO JI0 YTBOPEHHS XPOHIYHUX BUPA30K [6].

Jlesiki TOCTIAHUKY BBAXKarOTh, IO IMiJ Yac MJIAHyBaHHS JIIKYBaHHS MOBHHHO
OyTH BpaxoBaHO SIK XapaKTEPUCTHUKUA TPABMOBAHOI TBAPWHU, TaK U XapaKTEPUCTUKU
panu [7]. ®@akTopu, 1110 BIUIMBAIOTH HAa BUOIp METO/IIB a00 pEKOHCTPYKTUBHUX TEXHIK,
BKJIFOYAIOTh HACTYMHE: 4Yac, 1[0 MUHYB 3 MOMEHTY TpPaBMH, PO3MIp paHH, CTYIiHb
3a0pyHEHHS, CTYMiHb TOIIKO/KCHHS TKaHWH, OOCSIT HEOOXIJHOro JACOPHIMEHTY
(ouunieHHs), BaCKyJIIpU3allisi paHu, CTaH 370pOB'S TBAPUHH, HASBHICTh HATATY a0o0
MEPTBOTO MPOCTOPY Ta JOKami3alis paHd. 3 ypaxyBaHHAM IuxX (GakTopiB BUOIp
BIIMOBITHOT PEKOHCTPYKTUBHOI TEXHIKUA 3aKPUTTS IIOBUHEH BiMOBIIATH IPUHITAIIAM
«PEKOHCTPYKTUBHUX cXoAiB» [8]. TakuM YMHOM, SKIOI0O TEPBUHHE 3aKPUTTS
HEMOXKJIMBE, MOHa 3aCTOCYBAaTH BIJICTPOYCHE TIEPBUHHE 3aKpUTTS, BTOPHHHE
3aKpUTTS a00 3aro€HHS BTOPWHHMM HATATOM. 3a HASBHOCTI HATATY MOXXHA
3aCTOCYBaTU MPOCTI METOAM 3HATTA Hariary. KianTi Ha OCHOBI CyOAepMallbHOTO
CIUIETEHHSI Ta aKClaJIbHI KJIAITI, TPAHCIUIAHTATH, M's130B1 00 HIKIPHO-M'S30B1 KJIAITI
Ta MIKPOBAaCKYJISIPHE BUTbHE TIEPEHECCHHS TKAHWH € albTepPHATUBHUMH BapiaHTaMH,
0COOJIMBO JIJIs1 BEJIMKUX PaH Ha KIHITIBKaX.

Mera pocnipkeHHS — aHami3 (axoBUX JITEPATypHHUX JKEpeN 3 MUTaHHS
CyYaCHUX XIpPYpTiuHUX CTpaTeriid JIKyBaHHS COJIJHUX PAHOBHX Je(EKTIB IMIKIpU
aneHNKYJISIPHOTO CKeJleTa y co0ak Ta KOTIB.

Buksian ocHoBHOTO matepiany gociigkenHsi. [lomyk HaykoBuX myOsikarii
MIPOBOJIMJIN B eNIeKTpOHHUX 0a3ax nanux PubMed, Scopus Ta Web of Science 3a nmepion
3 1990 mo 2025 pik. s mpOoro BUKOPUCTOBYBAJIM KOMOIHAIi KIIOYOBUX CIIB Ta
TEPMIHIB: traumatic injuries, sharp objects, skin deficit, scars, limbs, reconstructive
surgery, skin stretching, skin flaps, small animals. Ilomyk oOMexxyBaJid myOJTiKaIisiMu
JIUIIE aHTJTIHCEKOK MOBOIO BIIMOBIIHO 0 pekomeHaanii PRISMA [25].

Jlo aHamizy BKJIIOYANM OPUTIHAJIBHI EKCIEPUMEHTAIbHI Ta  KIHIYHI
nociipkeHHs. [IOBHOTEKCTOBY OIIHKY MyOdiKamiii TPOBOAWIM BIAMOBIIHO 0
BU3HAYCHUX KPHUTEPIiB BKIFOYCHHS Ta BHKIIOYCHHS. KpuTepii BKIFOUCHHS: YiTKHMA
omuc JoKamizamii nedeKkTy B Mekax aneHIUKYJISIpHOTO CKeJIeTa, 3aCTOCYBAaHHS
XIpypriuHUX METOJIB 3aKpPUTTS paH (MEpBHHHE, BIACTpOUYEHE a00 PEKOHCTPYKTHUBHE
3aKpPUTTS), @ TaKOX HAsSBHICTh OIIHKK KJIIHIYHUX pe3yJbTaTiB JIIKyBaHHS.
Kputepii  BuUKIIOYEHHS:  KIIHIYHI ~ BHNaAKd  0€3  aHAJIITHYHOI  OIIHKH,
EKCIIEpUMEHTAJIbHI JTOCTIDKEHHS in Vitro, HETIOBHOTEKCTOBI MyOJiKkailii Ta Te3u, He
MOB’si3aHl 3 JAPIOHMMH JOMAIIHIMU TBapuHamu. [lepBuHHUN BIAOIp JiTEpaTypHHUX
JDKepen 31HCHIOBAJIM ITUISIXOM aHaIi3y KIIFOYOBHX CITIB, Ha3B 1 aHOTaIiil. OcTaToOuHMIA
nepesik crareit opMyBasu MiCIs J€TabHOTO aHaIi3y TOBHUX TEKCTIB.
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3 BimiOpanux myOJIiKalii BHIy4Yaiau JlaHl 11010 BUIY TBApWH, JIOKaIi3alii Ta
po3Mipy paHoBoro JedexTy, o0paHoi XipypridyHoi cTpaTerii (BUKOPUCTaHHS MICIIEBUX
a00 OCBhOBHUX IIKIPHHUX KJANTIB, METOMIB JEPMOTEH31i, BTOPUHHOI'O HATATY TOIIIO),
TPUBAJIOCTI 3arO€HHS, MICISONMEPAIMHNX YCKIAAHEHh Ta KIHIEBUX KIIHIYHUX
pe3yIIbTaTIB.

Ha mpukinneBoMmy erari, aHaii3 OTPUMaHUX JAaHUX TPOBOAUIN OMHCOBUM
METOJOM 3 BIJIMOBITHUMH y3araJbHCHHSIMU HAWOUIBII €(QEeKTHUBHUX MITXOIB 0
JIKyBaHHS, sIKI BigoOpaxkanu y BuUDIAAl Tabmuip. OIIHKY SKOCTI BKIIIOUEHUX
TOCIIKEHDb 3MIMCHIOBATM 3 YpaxXyBaHHSM IHW3aiiHy MOCIIIKCHHS, TIOBHOTH OIHUCY
METO/IIB JIIKyBaHHS Ta 00’ €KTUBHOCTI OIIIHKH PE3yJIbTaTiB.

IcHye Garato MeTOIB 3HATTS HATATY LIKIPM B paHax MaJIOro Ta CEPeAHBOTO
PO3MIpPY, 3aBISIKK YOMY MO>KHA JIOCSITTH MPOCYBAHHS LIKIPH, a paHU MOKHA JIIKYBaTH
[UISIXOM TEPBUHHOTO a00 BIJICTPOYEHOTO MEPBUHHOTO 3aKpUTTS. Pi3HOMaHITHICTH
CKJIAQJHININX PEKOHCTPYKTUBHUX TEXHIK 3a0e3ledyye BapiaHTHU MOKPUTTS J1e(DEeKTiB
IIKIPA BEJIIUKOTO PO3MIpY. Y I[bOMY OIJIAI JETali30BaHl ICHYIOYlI METOAUKU Ta
TEXHIKH JIJIS JTIKyBaHHSI HAWO1IbII PO3MOBCIOIKEHUX BUIIB YIIKOKEHb IIKIPH.

Ha kiHIiBKax MEepBUHHE 3aKpUTTS MOXKE 3aCTOCOBYBATHCS TIPH paHax,
HAHECEHUX TOCTPHMH MpEAMETaMH, y BHIMAJKaX KOJU Kpai IIKIPH 3HAXOIATHCS
OJIM3BKO OJIMH JO OJHOTO, MpH JAeheKTaxX HEBEIUKOTO PO3MIPY, y SIKUX HEMa€
HaJIMIPHOTO HATSTY, a TaKOX 3a JIE€(PEKTIB CEepPeAHLOTO PO3MIPY y TMOEIHAHHI 3
METOaMu 3HATTS Hatsry [10].

OTKe, KpHUTEpIIMH paHW, IO PO3TJSAAIOTHCA JUIS JIIKYBaHHS METOJIOM
MEPBUHHOTO 3aKPUTTS, €: HEMIOJIABHO BUHUKII paHU, YHUCTI PaHH 3 MIHIMAIBLHOIO
TPaBMOIO TKaHWH, 3a0pyAHEH1 paHu, skl OyJIM MEPEeTBOPEHI HA YUCTI 32 JOTIOMOTOIO
OUMIIIEHHS Ta TMPOMHUBAHHS, Je(EKTH TICIS TOBHOTO BHUCIUYEHHS HEBEIUKHUX
3a0pynHeHnx a00 1H(PIKOBAHUX JTIISHOK, & TAKOK BUTIAJIKU, KOJIU 3aKPUTTS PAaHU MOXKE
OyTu nocsrHyTo 0e3 HaaMipHOTO HaTAry. [Jisl 1[bOr0 MOXKYTh BUKOPHUCTOBYBATHCS
IIBY, IIKiPHI CTETUIEPH, TKAHUHHI KJIei Ta (10prHOBI repMeTuku. Y Tabnui 1 mogaHo
3BeICHY 1H(POPMAIIIIO MIOJI0 TUITY Ta PO3MIPY paHU 3aJIe’KHO BiJl TEXHIKH XipypriyHO1
PEKOHCTPYKIIII.

Tabm. 1
TexHika peKOHCTPYKIIii I1€(PEKTIB IIKIPH 3aJIEKHO
BIJl XapaKTEPUCTUKHU PAHU
Po3mip panu Knacudixartis / Tun panu Meron / TexHika
iH}eKITisa
Bynp-sikuit po3mip | Yucta Po3spizna ITepBuHHE 3aKpUTTA
(omeparriina)
Mauta YMOBHO-uHCTa [TynkiiiiHa [IepBuHHE 3aKpUTTS
(3a0pynHeHa) (IpokoJieHa)
Cepenns YMOBHO-4YHCTa [TynkuiitHa Biactpouene 3akpuTTs
(3a0pynHeHa) (IpokoJieHa)
Benunka YMOBHO-4YHCTa [TynkuiitHa Biactpouene 3akpuTTs
(3a0pynHeHa) (mpokoJieHa)
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Cepenns YMOBHO-4YHCTa AOpazsii (cagna) | Bigctpouene
(3a0pynHeHa) 3aKpUTTS,
KJIAIITi/TPaHCIJIaHTaTH
Bemuka YMOBHO-UHCTA AOpasii (cagaa) | BigcTtpouene
(3a0pynHeHa) 3aKpUTTS,
KJIAIITi/TPaHCIJIaHTATH
bynp-sikuii po3mip | 3abpyaHeHa AOpasii (cagna) | Bigctpouene
3aKPUTTS,
KJIAINTI/TpaHCIJIAHTaTH
Cepennsi/Benuka | 3a0pynHena CkanbnoBaHa/ Biacrpouene
pBaHO-3a0uTa 3aKPUTTS,
KJIANT1/TpaHCIIJIAaHTaTH
Cepennsi/Benuka | bpynna/ CkanbrioBana/ BincTpouene
1H(1KOBaHa pBaHO-3a0uTa 3aKpUTTS,
KJIANT1/TpaHCIIJIAaHTaTH
Bbynp-skuii po3mip | 3abpyaHeHa ABynbcli Biacrpouene 3aKpuTTs
(B1IpUBH TKAHHH)
Bynp-sikuit posmip | bpyana/ ABynbCii Biacrpouene
iH(iKOBaHA (BIIpUBH TKAHUH) | 3aKPUTTS,
KJIAMTI/TPaHCIUJIAaHTaTH

3a BIACTPOYEHOTO NEPBUHHOTO 3aKpUTTS AePEKTy MIKIpU MPOBOJAUTHCS
IOJICHHE JIIKyBaHHS BIOKPUTOI paHM 1O TEPIIOl MOSBHU TPaHYIALIKHOT TKaHWHH,
TaKMM YHWHOM 3aKpUTTS paHU BIOKIAJA€Tbcsl Ha 3-5 [HIB mmicias TpaBMu [9].
BincTtpouene mnepBUHHE 3aKpHUTTS BHUKOPHUCTOBYETHCS MPH YMOBHO-YMCTHUX a0o
3a0pyJHEHUX paHaX, MpH paHax 13 3HAYHUM HaOpSKOM, TIpU CYMHIBHIM
KUTTE3NATHOCTI TKAHUH, MMOMIPHOMY CTYII€HI TpaBMaTu3allli TKAaHWH, a TaKOX MpHU
OpyaHMX paHax, 3 HEOOX1IHICTIO MOETAMHOTO ACOpUAMEHTY. BincTpoueHe nepBuHHE
3aKpUTTS 3a0e3rnedye paHi afeKBaTHHM JPEHaX, MOKpAILye KPOBOOOIT 1 TapaHTye
CTUXaHHS 3alajeHHs nepen 3akpuTTsaM. [lokazaHHSIMM 71 BIACTPOUEHOTO 3aKPUTTS
nedeKTIB KIHIIBOK € MPOHMKAIOUl paHu a00 BIAPUBH MIKIPH, JE(HEKTH HEBEIUKOTO
po3Mipy 0€3 HaAMIpHOTO HATATY Ta Me(EeKTH CEpPeIHbOr0o PO3Mipy B MOEAHAHHI 3
METO/IaMU 3HATTS HaTsTy [12].

3aKpUTTS paHu 3a BTOPUHHUM HATITOM JOLUIBHO MK 5-t0 1 10-10 m00o0t0.
[IpotsiroM 1bOTO TEPIOY BIAKPUTOTO JIKYBaHHSA paHu (HOPMYETbCS TpaHyJsliiHa
TKaHWHA, SKa BKPUBAE PAHOBE JIOKE. BTOpHWHHE 3aKpUTTS BUKOPUCTOBYETHCS MPH
3a0pyHEeHUX a00 OpyJAHMX paHax, a TaKOX KOJU MOTpiOHE cepiiiHe OUMINCHHS Ta
MIPOMHUBAHHS PaHU TPUBAIICTIO IOHAT 5 A10. 3aKPUTTS AOCATAETHCS HMUIIXOM MIPSIMOTO
30JMMKEHHS KpaiB paHM MOBepX paHime c(popMoBaHOI TpaHyJSALUIHHOI TKaHWHU
(3aro€HHS TpEeTIM HATATOM) a0 MICHs BUCIYEHHS TPaHYJSIIAHOT TKAaHWHU Ta
nepBUHHOTO 3akpuTTs [20]. [Toka3aHHSIMEU 10 BTOPHHHOTO 3aKPUTTS AS(PEKTIB IIKIPH.
3aroeHHsT BTOPUHHUM HATATOM Kpalle MiIXOAUTh JJig OpyIHUX paH 13 BUPAKEHUM
3arajaeHHsIM, HassBHICTIO HEKPOTUYHUX TKAHUH Ta BEJUKOIO TPABMOIO M'SIKUX TKAHUH.
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Taki panu HenmpuaaTHI JJsl MEPBUHHOTO 200 BiJICTPOUYEHOIO MEPBUHHOTO 3aKPUTTS
[21]. 3aroeHHsI BTOpPUHHUM HATATOM PEKOMEHIOBAHE /ISl paH, PO3TAIOBAHUX y 30HAX
13 JIOCTaTHhOIO KUIBKICTIO IIKIpH, a, OT)KE, HABIaKW, MPOTUIIOKa3aHE 3a JIe(PEKTIB,
PO3TAIIOBAHUX Yy MICIAX 13 A€(DIIUTOM HIKIPH, TAKUX SIK CEPEIHI Ta HUKHI CETMEHTH
KIHIIIBOK. 30KpeMa, y BEIUKUX paHaX Ha KIHIIBKaxX HATAT KpaiB paHH MOXE CTaTu
pIBHUM cujiaM ckopoueHHS Mio(iOpo06acTiB, 1110 MPU3BEE 10 HEITOBHOTO 3arO€HHS
[13]. IHmMME TpOTUIIOKA3aHHIMH € Me(eKTH 13 CYMyTHIMHU YIIKOMKEHHSIMHU M'S31B,
abo OroyieHHs1 KiCTOK, Cyrjo0iB uu HepBiB. [loTeHIIHI ycK/IagHEHHS BKIIOYAIOTh
TpHUBAJIC 3arO€HHS Ta JOTJISIA 3a paHO0, (OpMyBaHHS EMITENalbHOI MOBEPXHI, SKa
OUIBII CXWUJIbHA JI0 TpaBM, HE3aJOBUIBHMM KOCMETUYHUN BUIJISJ, 3aTPUMKY abo
HETMOBHE 3aro€HHs, HaJAMIpHE pyOIfOBaHHA Ta KOHTPAKIIO (CTATYBaHHS) paHH.
KonTtpakiiis Ha moBepxHi cyrioda Moke OOMEKHUTH aMIUIITYAy PYyXiB, a pyOlieBa
TKaHWHA MOpPYyY 13 aHATOMIYHUM OTBOPOM MOKE€ MPHU3BECTU IO HOro creHo3y ado
nedopmarrii.

Panu manoro ta cepeTHOr0 po3Mipy Ha JUCTATLHUX BIIIIJIaX KIHI[IBOK MOKHA
3aKpPUTH TIEPBUHHO 3a JIOMIOMOTOIO0 PI3HUX METOMIB 3HATTS Hatary. llkipy Ha
KIHI[IBKaX MO>XHa MOOUTI3yBaTh OOMEKEHOI0 MIPOI0 B KpaHIOKayJalbHIA IJIOLIMHI
(cnepeny Hazam), TOMl K Yy MPOKCUMAJIbHO-IUCTAILHOMY HANpsIMKY (Bropy-BHH3)
HIKipa Maitxke He 3MinryeTbes [14].

[ligpuBaHHsA — 1€ NPOCTUN Ta €PEKTUBHHUI CHOCIO 3MEHIIUTH HATAT LIKIPH.
BOHO BHMKOHY€TBCS HUISIXOM TYHOTO ab0 TOCTPOro PO3CIYEHHS MiJ MiAIKIPHUM
M's130M, 1100 30€perTy LUTICHICTh NPAMHX IIKIPHUX CYJUH, X04a TOCTPE PO3CIUECHHS €
Oinpn edekTUBHUM Ha KiHIIBKax [15]. IlimpuBaHHsS Ha cepedHidi Ta AUCTaIbHIM
YaCTUHI KIHIIIBOK CJiJ MPOBOJUTH B TMYXKIM CHOMy4YHIM TKaHWUHI Haj (¢acIli€ero
IT1JIJIETIIOr0 M'si3a (HampuKIIa, y JUISHIN Tepeariiads abo roMiaku) abo BKIIOYA0YH
MOBEPXHEBHUI JIUCTOK (pactii (Hampukiaa, Ha JiaTepaibHI MOBEPXHI CTErHa), mob
30epertu cyonepmanbHe cruiereHHs [16]. HeoOxinHo, mo6 mikipa mopyd i3 paHoro
Oyna 310poBO0, abu BUTpPUMATH TiApuBaHHSA. TITbKH 3a JOMOMOIOIO MiIPUBAHHS
MOYKHA 3aKPHTH JIUIIIE HEBEIUKI e(DEKTH Ha KIHIIIBKAX, TOJI K JJIsI BEIMKUX Je(PEKTIB
BOHO HeedekTuBHe [17].

[IBM s 3HATTS HATATY: PO3MOAUIAIOT, Ha OUIbIIY IUIONIYy 1 IOBHMHHI
BUKOPUCTOBYBATHUCS, KOJIM € pyX Y 30HI IBa (HaJ cyriobamMu abo moaylnieykamu jam).
MiuHi miAmKipHT MWBH (MPOCTUI BY3JIOBHM, XpEeCTONOMIOHUHN, «JajIeK0-0JIN3bKO-
OJIU3BKO-AAIEKO» Ta  «JAJIEKO-IaleK0-OIu3bKO-0U3bK0»), BHYTPIIIHBOLIKIPHI
HATSOKHI IIBH, MPOCTI BY3JIOBI MIBU («KPOKYIOYi» IIIBH, TOPU30HTAJIbHI a0o0
BEPTHKAJIbHI MaTpallHi IIBH), IMBH <«JIAIEKO-0JIM3bK0-0JM3bKO-TaJICKO» Ta «J1aJIeKo-
TaJIeKOo-ONM3bKO-0IM3bKO», a TaKoX IIBM 3 BalukamMu (stent  sutures)
BUKOPUCTOBYIOTBCS ISl TIOJICTIIEHHS MPOCYBAaHHS INKIPH, 3MEHIIICHHS HATATY Ta
3a0e3nedeHHs ITICHOCTI MKipHUX MIBIB [ 18]. MilHi1 miAmKipHi Ta BHY TPIITHBOIIKIPHI
HATSDKHI MIBU-PO3PI3HU: TO3BOJISIOTH 30JIM3UTH Kpai MIKIpH Ta TIOKa3aHi npu aedexrax
CEPEIHbOT0 PO3MIPY Ha JUCTAIHHUX BIIJIUIAX KIHIIIBOK a00 MPH paHax 13 OTOJICHHIM
CYXO0XXWJIb, 3B’SI30K, cyAuH 1 HepBiB. [Ipoctuii mocnabmrorounii po3pi3, TOBKUHOIO
pIBHOIO JTOBXKUHI JedeKTy, poOuThes Ha BiacTaHi 3-10 cMm Big Kpaw paHu, HIKipa
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MIIPUBAETHCS 1  CTBOPIOETHCS  OIMEAYKYJSIpHHM  (IBOHDKKOBHM)  KJIAINOTh.
AJnbTepHAaTUBHO, IO oOMJIBa OOKHM Bif AchEKTy poOJsATh MHOXKHHHI IOCIA0IOI0Ui
PO3pI3H JIOBXKUHOK 1 CM MmapalieslbHO KpasM paHu Ha BifcTaHi 1-2 cM Bijx HuX. Po3pisu
MOBUHHI OyTH Ha BiJcTaHi He MeHuIe 1 cM oauH Bix oaHoro. llkipa migpuBaeTscs, 1
JOCATAETHCS 3aKpUTTA AeekTy. MHOXKHHHI MOCHa0IIo0di PO3pi3H MOXKYTh OyTH
CTBOPEHI 10 BChOMY KOJY IS 3aKpHUTTs nedexTiB Ha KiHmiBkax [41]. HoBocTtBopeHi
AeeKTH 3aIMIIAIOTh TOITUCA BTOPUHHMM HaTsrom [40]. omucyioTh MOAUQIKALIIO
MPOCTOTO TMOCJIA0IIOI0YOT0 PO3pi3y, SIKUH BUKOHYETHCS A0 JACPMHU Uepe3 TioAepMy.
IIs TexHika ycyBa€ HEOOXIJHICTb y MOBTOPHOMY HakJjaJEHHI IIBIB Ta BIIKPUTOMY
JIKyBaHHI paHH.

Metoau, siki 3a0e3reuyioTh MOMIpHE 3HM)KEHHS HaTary: V-Y IuiacTuka, Z-
riacTuka, M-miacTuka. ¥ IHUxX TeXHIKaxX J0JaTKOBI XIpypriuHi po3pi3u poosaThes 3a
MIEBHOIO CXEMOI0, IIKipa MiAPUBAETHCS 1 POPMYIOTHCS HEBETTUKI MICIIEB1 CyOIepMallbHi
Kjanti. BoHW BHUKOPUCTOBYIOTHCS [IJIsi 3MIHM HANpSAMKY HATATy Ta 30UIbIICHHS
aMILTITY i pyXiB [39]. BoHu kopucHI ipu TpoOJIeMHUX paHax y 30H1 CYTI001B, y IKUX
JHIAHI pyOIli 0OMEXYIOTh PyXJIUBICTh Ta €TACTUYHICTh, a00 JUIsl HEBEJIMKUX JIe(PEKTIB
Ha KIHI[IBKaX, IPOTE 32 YMOBH, 1110 IPHUJIETJIA LIKIpa € BUIbHO-PYXJIUBOIO.

[IkipHUI K1anoTh — 1€ CErMEHT LIKIPU Ta MIAMKIPHOI KIIITKOBHHH, YaCTKOBO
BIJIIIPENapoOBaHUil Ta MiAHATHIA 3 JOHOPCHKOI 1 IEPEHECEHUI B PELIMITIEHTHY IUISHKY
JUTSL 3aKpUTTS AeekTy mKipu [22]. OcHOBa KIIANTA 3aJMIIAETHCS MPUKPIIEHOIO 10
JOHOPCBKOI JUIAHKM Ta MICTUTh CYJIMHH, SIKI 3a0€31e4yl0Th KpPOBONOCTAYaHHS
BijlokpemsieHoro cermenta [38]. Kiacudikaiiss kiganTiB 3aleXUTh BiJ IXHBOTO
KpOBOTIOCTauaHHs (paHIOMHI KianTi abo KianTi cyOaepMajbHOTO CIUICTEHHS Ta
aKciaJibH1 KJIAmTi), BiJ BIJICTAHI MiX JOHOPCHKOIO Ta PELUIIEHTHOI JUISTHKAMU
(MmicrieBi Ta BIJQJICHI KJIAITi), @ TAKOXK BIJ METOJly Ta 4Yacy MepeHeceHHs (MpsamMi Ta
HernpsiMi kianTi) [37]. Po3mip 1 mokamizamis nedexty € BaxiIuBUMU GakTopamMu Mmpu
BHOOp1 BIAMOBIIHOI TeXHIKM KianTsa. JlopedHo oOwpatn JOHOPCHKY MIUISHKY 3
BEJIMKOI0 KIJTBKICTIO €JaCTUYHOI MIKIPU, 10 OLIHIOETHCS TEPEeNOTNepaIiiiHo MIITX0OM
3aXOIICHHS MIKIPH JOHOPCHKOT JIJISHKKA M BEJIMKHUM 1 BKa31BHUM NaJIbISMH, IS
BU3HAYEHHS HASIBHOCTI HAJUIMIIKY MIKIpH [36]. PexomeHIOBaHO MPOBECTH TOYHI
nepeaonepaniiiii BUMIPIOBaHHS 1€PEKTy Ta OKPECIUTH KOPJOHH KJIANTs MapKepoMm
[35].

PeuumnienTHa AuisiHKa Mae OyTH OYMIIEHA B1JlI HEKPOTUYHHUX a00 3a0pyIHEHUX
TKaHUH 1 BKpUTa 3J0POBOI0 YEPBOHOIO TPAHYISALINHOI TKAHUHOI. XPOHIYHY
IpaHyJsidHY TKaHMHY a0o emitemid ciig  Buganuth. HeoOxigHO cyBoOpo
JOTPUMYBATHCSA ACENITUKU Ta aTPaBMATHYHOTO TOBO/DKCHHS 3 TKAaHWMHAMU, 1100
MiHIMI3yBaTh 1H(EKIII0 Ta 30epertu KpoBomocradaHHs. J[ins 3a0e3medeHHs
OCTaHHBOTO MiAPUBAHHS AOLLILHO MTPOBOJUTH HUKYE MIAIMKIPHOTO M'sI3a, YHUKAIOUN
HATATY SIK Y TJOHOPCHKOMY, TaK 1 B peUIIEHTHOMY JI0Xi. [lo0oKeHHsI TBapUHU MOXKe
MMOKPAIIUTH MOOUTI3aIi0 IKIPA 1 TaKMM YHMHOM 3MEHIIMTH HaTsAr. KiamTi, sKi
MOTEHITIHHO BUKOPHUCTOBYIOTHCSl Ha KIHINBKAX: a) JJIA TPYJHUX KIHIIBOK — KJIamTi
cy0IepManbHOTO CIUIETEHHS, KJIAITI 31 MKIPHUX CKJIAJIOK Ta aKClaibHI KianTi; 0) ams
Ta30BUX KIHIIBOK — IPsIMi BiJaJIEH] KJIAMTI, HEMpsAMI (TpyO4acTi) KJIanTl Ta akclaibHi
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kianti [34]. KimanTi Ha OCHOB1 CcyOAepMalIbHOTO CIUICTCHHS — II€ MICIIEBI KJIaITI,
KPOBOMOCTAYaHHS SIKUX 3QJIEKUTh Bl CyOJepMaNbHOTO CIUIETeHHs. ToMy Ba)KJIMBO
MiTHIMATH 1X IUIIXOM IiIPUBAHHS TKAaHUH TJIMOIIE PIBHS CIIJICTEHHS.

i ximanTi gam k1acuikyroThCs BIAMOBIAHO J0 HAMPSMKY iX HEpeMILeHHS 10
30HU Je(heKTy Ha: KJIANTI MPOCYBaHHs, POTalliiiHi, TPAHCIO3UIIIITHI Ta IHTEPIOJIALIHHI
[32]. Tak, kIanmoTh MPOCYBAHHSA CTBOPIOETHCS MUIAXOM MEPEMILICHHS MIKIPH TIO
npsiMiil JTiHI IS 3aKPUTTSL TIPUTIETTIOT0 nedexry. Skmo ans cbopMyBaHH;I KJIAITS
pOOJIATH ABa MapalelbHi po3pi3u OJHAKOBOTO PO3MIpY, CTBOPIOCTECS OJTHOHI>)KKOBHIA
KJanoTb. OJHOHIKKOBHI KJIAMOTh Ma€ Taky X IIMPUHY, SK 1 AEPEKT paHH, a HOro
OCHOBa MPUKPIIIEHA 10 JAOHOPCHKOI IUISHKU. JIBOHDKKOBMI (OlrenyKyJIsipHUI)
KJIAIOTh (POPMYETHCS MICIs OJHOTO PO3Pi3y, a JOBKHHA KIJIAMNTS JOPIBHIOE JTOBXKHHI
nedekrty. PoraliifHi KJIanTi MepeMillyOThCA B IHIIIOMY HAMIPSMKY 71l HAOJIM>KSHHS JI0
PELUIIIEHTHOT [IISHKW, BOHU TONIISIOTHCS HA POTAlliiiHI, TPAHCIO3UIIIHI Ta
IHTEpHOJIALIKiHI. PoTamiitH1il KJIarnoTh CTBOPIOETHCS MICHS BUTHYTOTO XIPYPTidHOTO
po3pi3y Ta miipuBaHHs miKipu. L{ei KianoTe NoBepTAE€THCS IS 3aKPUTTS MIPUIIETIIOTO
TPUKYTHOTO JedeKTy, TMpu I1bOMYy BTOPUHHHM JePEKT HE CTBOPIOETHCS.
TpaHcno3ULITHUE KIIANOTh — 11€ NPAMOKYTHUW KIaloTh, SIKAW MOBEPTA€EThCS HA 45°-
90° ns 3akpUTTA IprIeryioro AeekTy. 31 30UIbIIEHHSIM Ipalyca IOBOPOTY JI0BKHHA
KJIanTs 3MeHIIyeTbes. [1lupuHa KianTs JOpiBHIOE IIUPHHI 1e(PEKTY, TOA1 SIK JOBKHUHA
BU3HAYAETHCSI BUMIPIOBAaHHSM B1Jl TOUKHU MOBOPOTY KJIAITS O HAWB1AMAJICHIIIOI TOUKH
nedekty [26]. TpaHcno3uliiiHI KJIaNTI MOXHA BUKOPHUCTOBYBATH MpH JedexTax
KIHI[IBOK CEPEAHBOTO pO3MIpYy, (POPMYIOUM KJIANOTh IMApajelibHO MO3J0BXKHIN OCl
KIHI[IBKM, 1100 BUKOPUCTaTH HAasSBHY HAIJUIIKOBICTb IIKIPH IO  KOIY.
[HTEepnONAIIAHUI KIANOTh € PI3HOBUJIOM TPAHCIIO3UIIIHHOTO, SKUW HE Ma€ CITUIBHOI
Mexi 3 nedexrom. Ilicas popMyBaHHS KIanoTh MOBEPTAETHCS 1 MOMIMIAETHCS HA MICIIE
nedIIUTy TKAaHWH, IEPETHHAIOYH JUISHKY 3 HOPMAJIbHOIO IIKIPOIO.

KrnanTi 31 mKipHUX CKJIAJIOK TaKOX BBAKAIOTHCA KIIANTAMH CyOJIepMaIbHOTO
CIuleTeHHs. PyxiuBa 1 BijibHA MIKIpa MaXBOBOI Ta MAXOBOI CKJIAIOK MAa€ YOTUPH TOUKU
TaKUX KJIAaNTiB Ha KIHI[IBKAX MarTh OYTHM TOYHHMH, OCKIJIbKM HaBiTh HEBEJIMKa
MOMHJIKA MOK€ 3pOOUTH TEPBUHHE 3IIUBAHHS JOHOPCHKOI MIJISTHKA HEMOXJIMBUM
MPUKPITUICHHS: JIaTEpaJIbHY 1 MEMialbHy Ha TPYAHIM KIHINBII Ta JOPCAIBbHY 1
BEeHTpaJIbHY Ha Tyny0i. L1 TpuKyTHI CKIaAKH HAA3BUYAIHO YHIBEPCAIbHI 3aJI€KHO BiJl
TOTO, K1 MPUKPIIJIEHHS OyayTh po3aiieHi. i 3'eqHanHs 1eeKTy 3 KianTem Moxe
3HAI00MTHCS 3’ €IHYBaJIbHUN po3pi3. HaTar Ha TOHOPCHKIM AIISHII MIHIMAbHUMN, ajie
IMPYHA 3TAIICHOTO MPUKPIMJICHHS Ma€ OyTH TOCTAaTHHOIO JJISl BHDKUBAHHS KJIAMITSI.
Krnanrti 31 mMKIpHUX CKJIaJ0K TMEPEHOCATh JUIsl 3aKpUTTS paH Ha JaTepaibHIA 1
MeJiaibHIN YaCTUHAX IUIe4a Ta CTErHa, JIKTI1, JIaTepaibHii TpyAHii AUISHII, (IaHKY,
MaxoBii Ta TPyIHIN 30HAX, a TAKOXK Yy AUIIHKAX KOJIHHOTO cyryiooa [31].

Po3mipu wmiciieBoro kjanTsi Ta HasBHICTh HATATY € BXKIMBUMHU (aKTOpaMu
3amo0iraHHsl  MICHSIONEpaiiHiM — yCKIaAHCHHsIM. Harsar Moxke COpuYuHHUTH
PO3XOJKEHHSI IIBIB Ha JIOHOPCHKIA abo0 peluIieHTHIH OuUIsHIl abo HaaMipHE
po3TsarHeHHs kiants. [lig gac dopMyBaHHS KIanTs po3pi3u B i7eaii MOBUHHI OyTH
napayiesibHl JIIHISIM HATATY, a NalleHT Mae OyTH MpaBUibHO po3minieHuil. Kmamri
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cy0JiepMaNbHOTrO CIJIETEHHS! TOBUHHI MaTH IIMPOKY OCHOBY Ta JIOBXKUHY, TOCTaTHIO
JUIsl MOKpUTTS aedekty. [Ipu 3MeHIIeHH] MUPUHU OCHOBH KPOBOOOIT MOTIPIIYETHCS,
HaBMaKH, IPH 30UIBIIICHH] IIUPHUHUA MOXKYTh OyTH BKJIIOUEHI ITPSAMI IIKIPHI CYAWHH, 110
MOKpAIllye KpPOBOIMOCTauaHHS. PeKOMEHAyeThCS TpUMaTH JOBXKHUHY  KJIANTs
HEBEJIMKOI0, 00 YHHUKHYTH HEKpO3y BUIBHUX KpaiB Ta po3xomxeHHs panu. Komm e
nmoTpeba B JOBIIMX KJIAMTSX, KPAIIUM BapiaHTOM € JBOHDKKOBI a00 aKciaibHI KIIAITi
[30].

YcKkiaagHEeHHsS TpU BUKOPUCTAHHI MICHEBUX IIKIPHUX KIAMNTIB BKIIOYAIOThH
YTBOPEHHSI CEPOM, PO3XOKCHHsI IIBIB Ta HEKPO3 IUCTAIbHOT YaCTUHU KIanTs. Y
BEJIMKUX paHaX, /i€ MPUCYTHIM MEPTBUU MPOCTip, NpodUIaKTUKA YTBOPEHHS CEPOM
JIOCSITA€ThCS BCTAHOBJICHHSIM 3aKPUTOTO BaKyyMHOTO JpeHaxy a00 HaKJIaJaHHSM
MOB'A3KUA. PO3XO/KEHHSI IIBIB 3a3BMYail € pE3yJIbTaTOM HATsTy, SIKOTO MO>KHa
YHUKHYTH 32 JOTIOMOTOI0 PETENbHOI TeXHIKM. Hekpo3 aucTanbHOi YaCTHHH KIIAITS
BUHUKAE Yepe3 3HIKEHHS a00 MPUITUHEHHS KPOBOIIOCTAYaHHSI 1 CTA€ OUEBUIHUM Yepe3
2-5 puiB micna omeparmii [29]. IlpodimakTuka HEKpo3y MOTPeOye HAJIEKHOTO
MJIaHYBaHHS PO3MIPIB KIIAMITS.

Bigmaneni mikipstHi  KJIanTi  CTBOPIOIOThCA — Jajeko Big Jedexty Ta
BUKOPUCTOBYIOTBCS I PEKOHCTPYKIIi paH HWXKHIX BIIAUTIB KiHIIBOK. JlarepanbHa
rpyaHa ado YyepeBHa UISHKM BUKOPUCTOBYIOTHCS SIK JTOHOPCHKI 30HHM, 3aJ€KHO BlJ
nokamizamii nedexry (rpyaHa abo TazoBa KiHIIBKA BIAMOBIAHO). BimmaneHi kimamnTi
noTpeOyI0Th 0araToeTaHuX X1pYypPriuHuX npoueayp. BoHn BUKOPUCTOBYIOTBCS PIAKO,
a/pKe TEXHIKM TPAHCIUIAHTATIB 3 aKClaJbHUX KJIANTIB € MPOCTIIIMMH Ta MEHII
BUMOTJIMBUMHU.

Bigmaneni kmanti moaunsitoTbess Ha mpsimi Ta HempsMmi [28]. Ilpswmi kmanTi
MOXKYTb OyTH OJTHOHDKKOBUMH (IIApHIPHUMU) 200 TBOHIKKOBUMH (KUIIIEHBKOBUMH).
Knanote GpopmyeThes, a KIHIIBKY (PEHUMIEHTHY AUISHKY) MEPEMIIIyIOTh 1 PIKCYIOTh
710 IOHOPCHKOT JUISTHKY TaK, 1100 JIoXke panu OyJio 3akpute kianteM [ 1]. [lepenecenns
3aBEPIIYETHCS uepe3 3 THXKHI, 1 TPOTATOM IBOTO TEPioay KIHIIIBKA CYBOPO
iMoO1mi3yeThes. Hempsimi kimanTi — 1ie  BiACTpodeHi TpyOuacti kmanti. [licms
pPETEeNbHOTO IJIaHYBAaHHS IIKIPY PO3pi3at0Th, CTBOPIOIOTH JABOHIKKOBUM KJIAMOTh 1
3ropTaroTh MOro B TPyOKy. JIOHOPCHKY IIISIHKY 3aKpUBaIOTh, a 4epe3 2-3 THXKHI
JUCTANbHUI KiHEUb TPYOKM BIJOKPEMIIIOIOTH 1 MPUILKMBAIOTH 10 30HU AEPEKTY.
Henpsimi knanTi Mo>kHa noBepTatu Ha moHaz 180°, ToMy iX MOKHa 3aCTOCOBYBATH MPU
BlITaJIeHUX JAedeKTax, 3aJeXKHO BijJ 1XHbOI JOBXUHM [3]. AKCiaiabHI MIKIPHI KJIamTI
MarlTh KPOBOIMOCTAaYaHHS, M0 0a3yeThCs LIOHAMMEHIE HAa OJHINA MpsAMIA MIKIpHINA
aptepii Ta BeHi [4]. [TopiBHSHO 3 KIaNTsIMU Cy0IepMaIBHOTO CIJIETEHHS TAKUX CaMUX
pO3MipiB, BOHM MaroTh Ha 50% OiibIne maHciB Ha BIokUBaHHS [5]. Jln3aifH akciaabHUX
KJIANTiB BUMAara€ IPYHTOBHOTO 3HAHHS BCIX MICHEBUX aHATOMIYHUX CTPYKTYD,
0COOJIMBO TOXOPKEHHS Ta HATIPSIMKY CYJIMH, a TAKOK aHT10COM (TPUBUMIPHUX JUISTHOK
TKaHHUH, 110 KPOBOIMOCTAYAIOTHCS OHIEI0 BEJTUKOIO apTEPI€l0). IXHS KUTTE31aTHICTD
3aJICKUTH B MPSIMUX IMIKIPHUX CYJWH, SKi MIOBUHHI 3aJUIIATHCS HEYITKOIKCHUMHU

[6].

198

ONoIE



Agrarian Bulletin of the Black Sea Littoral. 2026, Issue 118
ISSN2707-1162 (online) ISSN 2707-1154 (print) //Bemepunapni nayxu//

AKcIaJIbHI KJIanTi KJ1acu(iKyrThCs Ha MBOCTPiBHI a00 ocTpiBieBl. [TiBocTpiBHI
KJIAMTI 3JIMIIAI0THCS MTPUKPITIIIEHUMHU CBOEI0 OCHOBOIO JI0 IOHOPCHKOI IUISHKH, TOJII
SIK OCTpIBIIEBI KJIANTI 3'€IHAaHI 3 JIOHOPCHKOIO AUISHKOKO JIMIIEC MPSIMUMHM IIKIPHUMH
cynunamu [7]. ToMy ocTpiBlieBi KJIanTi MarmTh Kpamry MOOUTBHICTH (iX MOKHA
noBeprtatu 10 180°), HiXk MIBOCTPiBHI. AKCialabHI KJIANTI MalOTh MPSMOKYTHY abo L-
no1i0Hy hopmy, TOMy BOHH MOXKYTb 3aKpUBATH OUTBII aCUMETPpUYHI 1e(DILUTH HIKIPH
[8]. 3a3Buuail BOHU CIIy>KaTh BIJIAJICHUMH KIANTAMHU 1 MOXYTh 3aKpHBATH LIKIPHI
AepEeKTH CepelHbOTO Ta BEMUKOro po3mipy. [Ipore iX MokHA BUKOPHCTOBYBATH SIK
MICIIEBI, a Yy BHUMajgKax Ae(PIIUTY MIKIpH JJIsI CTBOPEHHS CyOAepMalbHOTO KJIamTs,
pe3yJbTaT BHKMBaHHsS € cyMHIBHUM [11]. KocMeTnuHuii pesyiabrar Moxe OyTH He
TaKUM JJOCKOHAJIMM, SIK Y MICHIIEBUX KJIANTiB, OCKUIBKU KOJIpP, JOBXHHA Ta HAMPSIMOK
POCTY IIEPCTI MOXKYTh BIIPI3HATUCS B1Jl periOHAIbHUX. 3a71031 Ta TOBIIMHA T1II0IEPMHU
TaKOXX MOXXYTb BiJIpi3HATHCS. [Iporeaypa peKOHCTPYKIIiT paH akClaJIbHUMH KIanTsIMU
BUKOHY€THCA OJHOETAIHO, NpOTe iX (QOpMyBaHHA MOTPEOYIOTh PETEIHHOTO
TJIaHYBaHHS 3 ypaxyBaHHSM JiKepelia BacKyJisipu3ailii (Tadm. 2).

Tabm. 2
Tonorpadist gedexTy mKIpU KIHIIBOK COOAK Ta KOTIB
3aJIe)KHO BiJ] JDKEpesia BaCKyJIsIpu3alii
Jlxepeno Backyaspu3anii |  Tomorpadiuna mokamizaiis gedekry
a. thoracodorsalis ['pynna kiiTka, rjaede, nepeaHs KiHIiBKa,
JIKOTh, IMAaXBOBa 3amajiHa, 3AyXBUHHI
JUISTHKY, TIEPEATUTIYYsl, 3an'sicTs (Jidiie y
KOTIB).
a. brachialis superficialis | Ilepenrmmaiydsi, TIKOTb.
a. epigastrica caudalis | KaynanibHa YacTWHA >KHUBOTA, I[1axoBa
superficialis 00J1acTh, npenyiiajibHa 00J1aCTh,
MPOMEXHUHA, CTETHO, KOJIHHUM Cyryio0,
TOMiNKa, 3allfocHa  (3aJICKUTh  BiJ
koH(popmalli y cobak), IJIECHO Ta
(dananru (JuIe y KOTiB).
a. genus MenianbHa YacTHHA KOJIIHHOTO CYTJ100a,
BEJIMKOTOMIJIKOBAa 00JacTh, 3aIljIlOCHA
(3anexuTh BiJ KoH(DOopMarlii y codax).

[[lupyna Ta MOBXKMHA aKClaJbHUX KIANTIB 0a3yroThCAd Ha CHEUudIYHAX
AHATOMIYHHMX OpIEHTUpPAX, BHW3HAYeHUX Au3aiHoM Kimants. [llupuHa mMOBHUHHA
JOPIBHIOBATA IIUPHUHI AedeKTy, a y BHUIAIKaX, KOJM OCTAHHIN IIMPUIUH, CIiJ
PO3IUIIHYTH  MOKJIMBICTb  CTBOpeHHsI L-momiOHoro knants. Bukopucranus
HaWJJOBIIOTO BapiaHTy KJIANTSA MOXE COPUYUHUTUA HEKpO3 Moro kinuuka [10]. Hekpos
MOke OyTH YacTKOBMM ab0 Ha BClO ToBIly IWiKipu. Ilpu moBHIA BTpaTi WIKipu
MOoKa3aHu JaeOpUIMEHT Ta peorepallis, TOJl SK IMPU YaCTKOBOMY HEKpO3l 31
30epeKEHHSIM JIepMHU KJIANOTh JIKYIOTh SIK BIAKPUTY paHy. 3AaTHICTh aKCladbHUX
KJIANTIB Jocsratd JedeKTy Ta 3aKpuBaTH HOTO 3aleXUTh BiJ BHUAY TBapHUHH,
KOHCTHUTYIII1 TiJIa Ta €aCTUYHOCTI mKipH. [IopiBHIHO 3 TpaHCIUTAHTaTaMH, aKClalbHI
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KJIAIT1 MOXKYTh BH)KMBATH HABITh HAa TKAHWHAX 3 1IIEMI€I0, TAKUX K 3a0pyaHEH1 paHu
a00 nedeKTH 3 OroJEHUMHU KICTKaMH, XpSIIaMH YU CYXOXWJUIIMH, aJ)Ke BOHH HE
3aJIeKaTh Bl BacKyJispu3allli peruIieHTHOI MiIsHKU. [loBepxHeBHil IieuoBUi Ta
KOJMIHHUN (TEHIKYJSIpHUIN) aKciadbHI KJIAanTi MamTh OOMEXKEHE BUKOPHCTAHHS,
OCKUIBbKH 1XHA mepdy3is 3aJeKUTh BiJ apTepiil Maloro aiaMerpa, i HEKpo3 IIKIpH €
YacTUM YCKJIaJIHEHHsM [ 12].

kipHU# TpaHCIUTAHTAT — II€ CETMEHT eIifiepMica Ta JIepPMH Pi3HOT TOBIIMHH,
KU MOBHICTIO BUAATSAETHCS 3 JOHOPCHKOI AUISHKH Ta MEPEHOCUTHCS HA PELIUITIEHTHY
OUISHKY. BikuBaHHS MIKIDHOTO TpaHCIUIAaHTaTa 3aJ€KUTh BUKIIOYHO  BiJ
peBacKyJsipu3allii 3 00Ky pEUMMIIEHTHOI JUITHKH, 10 Mae OyTH HelH(IKOBaHOIO Ta
noOpe BackyssipuzoBaHoto [13]. Takum unMHOM, paHu 31 3J0POBOIO TPaHYJISALINHOIO
TKaHUHOIO, (pacifiero, M’SI30M Ta OKICTSM MOXXYThb CTaTH BIAMOBIAHUM JioxkeMm [21].
VYcmimHe 3aro€HHs TpaHCIUIAHTATa 3aJIeKUTh BiJ] HAJIEKHOTO TPUKPIIUICHHS Ta
KUBJICHHS 3 OOKY PEIUIIE€HTHOT NUISHKY. [[pUKpirieHHs: TOYMHAETHCS yepe3 § roAuH
MICTsl epecajKu, KoKW yTBOpPeHHS (HiOpuHY B JIOKI paHH 3’ €AHY€ TPaHCIUIAHTAT 13
MJIETTUMA  TKaHWHaMu. Yepe3 THxkAeHb (IOPUH 3aMIHIOETHCS  CIOIYYHOIO
TKaHWHO0. Ha 2-3-10 100y TpaHCIIaHTaT OTPUMYE €PUTPOIIUTH Ta CHPOBATKOBI O1IKH
3 peuumeHTHOl AUIsHKY. Ha it craaii kianoThk BUrIsiiae HaOpskiIuM 1 TeMHuM. Ha
3-10 100y BiIOYBaKOTHCSI AHACTOMO3H CYAUH MK CyJJMHAMU PELUIIEHTHOL JIJISTHKH Ta
CylMHaMH TpaHCIUIAaHTaTa Mg MATpUMKUA nepdysii. Hapewri, Ha 4-5-y m0o0y
BCTAHOBIIIOETHCS PEBACKYJISpU3ALlisl 3 YTBOPEHHSIM HOBHX KamIsIpiB Ta JiM(paTUUHUX
cyauH [14].

v BETEPUHAPHIN Xipyprii B OCHOBHOMY BUKOPHUCTOBYIOTHCS
aBTOTPAHCIUIAHTATH. 3a TOBIIMHOK BOHHM TMOJUISIOTHCS HAa  MOBHOIIAPOBI
(ckmamaroThCsA 3 emiepMicy Ta BCi€l JOepMH) Ta pO3IIEIJieH! (CKIaJaroThCs 3
emigepmicy Ta vacTuHU jaepmu). IlkipHI TpaHCIIAaHTaTH HEBEIUKOTO PO3MIPY
3a0€3MeuyI0Th YaCTKOBE TOKPUTTS A€PEKTY 1, 3aJ€KHO Bif HOPMHU, MiIPO3IUISIOTHCS
Ha IIUIKOBI, MyHIII-TPAHCIUIAHTATH, CMY>KKOBI Ta MAapKOBI TpaHcIuiantatu [ 18].

CituacTi TpaHCIUIAHTATU — II€ TIOBHOIIAPOB1 a00 pO3IIEIJICH] TPAHCIUIAHTATH,
K1 MOXYTb TOKPUBATH BeJIMKI Ae(eKTH MKIpU. BOHM MatoTh po3pi3u-0TBOPH Ha CBOTH
MOBEPXHI 200 MOBHICTIO NEPPOPOBaHI CHE1aTbHUMU IHCTPYMEHTaMHU, 1110 3a0e31euye
IpEeHaX, POOUTH iX OUIBII PO3TSHKHUMHU Ta IMOJETIIye NpOoUec MPUKUBICHHS
TpaHciuiantara [39]. Ha BigMiHYy BiJg NOBHOIIAPOBUX TpPaHCIUIAHTATIB, BiAOIp
PO3IICIIEHUX TPAHCIUIAHTATIB MOTPEOYE CHEIIaIbHOTO IHCTPYMEHTapIIo (AepMaToOMH,
MPUCTPOI IJI PO3MIMPEHHS). SIK JOHOPCHKI AUIAHKM 3a3BHYail BUKOPUCTOBYIOTH
JaTepalibHy TPYAHY a00 YEPEBHY CTIHKY.

PenunientHa niunisiHka Mae OyTH 100pe BacKyJspU30BAHOIO, BUIBHOIO BiJl
1H(DEKIIT Ta BKPUTOIO 37I0POBOIO TpaHyIIsAliiiHO0 TKaHuHOoto [23]. Tlepecanka mikipu
BUMara€ CyBOpPOTO JOTPMMAaHHS acCeNTHUKH, IMOOUTI3aIli TpaHCIUIaHTaTa Ta
MIHIMQJIBHOTO HAKOMWYEHHS PIAMHA MK TPAHCIUIAHTATOM 1 PEUMITIEHTHUM JIOKEM
[24]. TpaHCcIuIaHTaTH BUKOPUCTOBYIOTH ITPH PaHaX Ha KIHINBKAX, Y pa3i HEMOKIMBOCTI
3aCTOCYBaHHS IHIIUX TEXHIK [35].
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M's130B1 KJIanTi CKIAMAOThCS 31 CKEJIETHOTO M'si3a, TOA1 SIK MIOKyTaHH1 KJIAITi
CKJIaJIAIOThCA 31 CKEJIETHOrO M's3a Ta mKipHu [34]. OcTaHHI BIIOUPAIOTHCS OJHOYACHO
31 30epeKEeHHsIM iXHBOT'O KPOBOIIOCTAaYaHHS Ta iHHepBailii. M'sa30Bi Ta MIOKyTaHHI
KJIanTi KiIacu(iKylTh Ha II'STh THUIIB BIAMOBITHO 10 OCOOJMBOCTEH IXHBOTO
CYIMHHOTO MaJTfoHKa. He3Bakaroum Ha Te, 10 Taki KJIAMTI MOIMYJISIpHI B MEIHIIHNHI, Y
IpiOHUX JOMAITHIX TBAPWH BOHU BUKOPHCTOBYIOTHCS PIIKO, aJKE MICIIEBI, aKCi1allbHI
KJIANTi Ta BUTbHI TPAHCIIAHTATH ONTUMI3YIOTh 3aKpUTTS pi3HUX AedekTiB. [lepeBaru
JIKyBaHHS BEJIMKUX a00 CKJIagHUX Je(eKTiB IUCTAIbHUX BIJIUTIB KIHIIBOK 3a
JIOTIOMOTOI0 M'SI30BHX Ta MIOKYTaHHUX KIIANTIB TMOJSTAl0OTh y TOMY, IO BOHHU
3a0€3MeuyoTh IIBHJIIE 3arO€HHS paH, HWKYUK piBeHb 1H(IKyBaHHS, 3aKpUTTS
OTOJICHUX TKaHWH, BKJIIOUAIOYH 3JlaMaH1 KICTKH, Ta TocuiieHy nepdysito [36]. M's30Bi
Ta MIOKYTaHHI KJaNTi, IO TOTEHIINHO MOXYyTh OyTH BUKOPHUCTaHI 3a JAC(EKTIB
JTUCTaIbHUX BIIUIIB KIHIIIBOK, HaBEJIeH1 y TaOIHIIl 3.

Tabm. 3
Tonorpadis gedexTy mKipH KIHIIBOK cOOaK Ta KOTIB
3QJICKHO BiJ JDKepesia KIIanTs

M's30Bui1 / MIOKY TaHHHI

Tonorpadiuna jokamizarisa nedext
KJIAOTh pad it AeeKTy

JluctanmbHa  YacTMHA  MEpPEAIUIYYsl,  3am'sacTs,

m. flexor carpi ulnaris .
J! p I'ICTKOBI1 I€(EKTH.

3 MPOKCUMATBHOIO OCHOBOIO: nedextu
IPOKCUMATBHOT Ta CEpEeIHbO1 YaCTUHU
m. ulnaris lateralis nepearTivays.

3 JUCTAJIBHOIO OCHOBOI: Je(hEeKTH AUCTAIBHOTO
BIJUTITY KIHITIBKH.

: JluctanpbHa ~ YacTMHA  TOMUIKH,  3aIlJTFOCHO-
m. sartorius .
IJIECHIOBAJIbHI J€(DEKTH.
m. rectus femoris Crerno, 1eeKTH B AUISHII BEJIMKOTO BEPTIIyTa.
m. semitendinosus 3 TUCTaJIbHOK OCHOBOIO: 1€()E€KTH TOMLIIKH.
m. gastrocnemius ["omisika, 1eeKTH KOJIIHHOTO CyTioba.
e ey 7. epekTh cepeaHbOl Ta JAUCTAJIbHOI YaCTUHU
m. cranialis tibialis A (1) p
TOMUJIKH.

Cepennst 4yacTMHAa Tepeamuiyys (3aJIeKHO BiA
KOHCTUTYIII1 TBAPUHHU).

MikpocyIMHHa BUIbHA Tiepecajka TKAaHWUH JO3BOJIIE€ MPOBECTH OJHOCTAIHY
PEKOHCTPYKIIIIO IIJISAXOM pPEeBacKyJsipu3allii TKaHUHM 4Yepe3 MIKpOCYAUHHUN
aHaCTOMO3 OCHOBHOI apTepii Ta BEHHW TpaHCIUIAHTAaTa 3 apTepiel0 Ta BEHOIO
penumienTHOT AUIAHKA [35]. MikpocyauHHI BUTBHI KJIANTi MOXYTh BKJIIOYATH OY/Ib-
AKy TKaHMHYy a0o komOiHarito TkaHuH [34]. BoHM [103BOJNSIIOTH TIPOBOJIUTH
OJIHOETANHy PEKOHCTPYKIIIO CKJIAJHUX PAaH IUCTAIbHUX BIUIUIB KiHIIBOK. [Ipote
HEOOXIJHICTDb CIELiaJbHOl IMATOTOBKH, HASIBHICTH CIIELIaIbHOIO OOJIagHAHHS,
TPUBAJIUH Yac omeparrii Ta BACOKAa BapTICTh OOMEXYIOTh iX BUKOpUCTaHHS [32].

m. latissimus dorsi
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Otxe, IIKyBaHHS paH JAUCTAJIbHUX BIJIUIIB KIHIIIBOK YCKIJIQJHIOETHCS
nedIIUTOM MICIEBUX TKAaHWH, HASBHICTIO CYIYTHIX YIIKO/KEHb Ta IATOJIOTIEI0
BacKyJsipu3aiiii. HeBenuki moBepxHeBl paHu 3 aJ€KBaTHOIO KUIBKICTIO IIKIPHU MOKHA
3aKpUBATH TIEPBUHHO. Y BHUMAAKaX, HEMOXJIMBOCTI TMEPBUHHOTO 3aKPHUTTS paHH,
MOKHa 3aCTOCYBaTH BIJICTPOUCHE TIEPBUHHE 3aKPUTTSA, BTOPUHHE 3aKpPUTTS abo
3aro€HHS BTOPUHHUM HATSATOM SIK OKPEMO, TaK W y MO€IHAHHI 3 METOJAMH 3HSTTS
HaTAry. HaBmaku, Benuki 3a po3MipoM MOBEPXHEBI paHU MOTPEOYIOTh PEKOHCTPYKIIIi
3 BUKOPUCTAHHSAM KJIANTIB CyOepMaIbHOTO CIUIETCHHS a00 TpaHCIUIaHTaTiB. Bemmki
rMOOKI paHW 3 OTOJEHUMH OIOPHO-PYXOBUMH CTPYKTYpaMd Ta 3HIKCHOIO
nepdysiero noTpeOyIoTh 3aKPUTTS J00pE BaCKYISpU30BAaHUMU TKAHUHAMH.

BucHOBKH Ta mepcneKTHBH MOJAJBIIUX JOCHiIKeHb. JlepekTu mKipu Ha
JTUCTAIBbHUX BiJIUTaX KIHIIBOK € YacTHM SBHUINEM y JIpIOHUX JOMAIIHIX TBapHH 1
HaiyacTime crnpuunHeHdi TpaBmamu Bia I TII, ykycamu a6o pBanumu panamu. Bonu
4acTO CYIPOBOJIKYIOTHCS IOIIKO/KEHHSIM M’SI31B, CYXOXKHJIb, 3B’SI30K, KICTOK Ta
nepudepuuHux HepBiB. Taka KoMOlHallisl TpaBM YCKJAIHIOE TPOLEC JIKyBaHHA 1
BUMarae KOMIUIEKCHOTO miaxoay. [lepBuHHE 3aKpUTTS yCKIaJHEHE Yepe3 OOMEexKeHy
€JIACTHYHICTh LWIKIPH, BIACYTHICTh MIAIIKIPHOTO M’si3a Ta MOCTIMHUI pyX y Lii 30HI.
HanMipHuii HaTsAr MIKIpM MOKE NPU3BECTU JO PO3XO/KEHHS WIBIB, HEKPO3y Ta
VIOBUIBHEHHSI 3aroeHHs. ToMmy Ui BEIMKHUX a0 cepenHiX Ne]exTiB HeoOxiaHe
3aCTOCYBaHHS METOMIB 3HATTS HATATY a00 PEKOHCTPYKTHUBHUX KianTiB. [l pan
MaJioro Ta CEpeIHbOro po3Mipy €(heKTUBHUMH € MMiIPUBAHHS IIKIPH, B JJI 3HATTA
Hatary, V-Y, Z- ta M-mnactuka. JloKaibHI MIKIpHI KJanTi CyOJepMallbHOTO
CIUICTeHHSI, pOTAIliiiHl, TPAHCIO3UIIIIHI Ta THTEPIOIAIINHI JO3BOJSIOTh 3aKPUBATH
nedexktn 6e3 HaaMIpHOTO HaTATy. [IpaBuiibHE TUTAHYBAaHHS Ta OI[IHKA €JIaCTUYHOCTI
IIKIPY € KIIOYOBUMU JIJISl YCIIITHOTO Pe3yybTaTy. AKCiallbHI KJamnTi 3a0e3MedyroTh
HaJiliHEe KPOBOIIOCTAYaHHS Ta MOKYTh BUKOPUCTOBYBATHCS JJIsl 3aKPUTTS CEPEIHIX 1
BEJIMKUX Je(eKTIB Ha KiHIIBKax. BigmalieHl KianTi 3aCTOCOBYIOTBCS PifIIe depes
0aratocTymneHeBy TEXHIKY Ta CKIAIHICTh OTNEpalliii, ajle € aJlbTepHATHUBOIO MpHU
BeNMKNX ab0 ckiIaaHux paHax. Hekpo3 KiHYMKa KIanTs Ta YCKIIQTHEHHS
KPOBOTIOCTAYaHHS 3aJIMIIIAIOTLCS OCHOBHUMHU pusukamu. IlIkipHi TpaHCIUIaHTaTH
MIPYOKUBIISIIOTECS  UepPEe3 PEBACKYJISAPU3AIII0 Ta BUKOPHUCTOBYIOTHCS IS 3aKPHUTTS
nedeKTiB y pas3l BIACYTHOCTI IHIIMX BaplaHTiB. M’s30BI Ta MIOKYTaHHI KJamTi
3a0e3MeyyloTh IIBHJKE 3aro€HHs, IOKpAIIeHe KpPOBOMOCTAYaHHA Ta 3aKpHUTTS
OTOJICHMX TKaHWH. MIKpOCyJMHHA BUJIbHA MeEpecajka CTBOPIOE YMOBH IS
OJIHOETANHO1 PEKOHCTPYKUII CKIAJHUX PaH, MPOTe NOTpedy€e BUCOKOKBaTi(hiKOBAHOI
IMATOTOBKY Ta CIIEIaJIbHOTO 00JIaIHAHHS.

OTpumaHi y3araqbHEHHS MOXYTh CIYTyBaTH MPAKTUYHHUMH PEKOMEHJIAIlISIMU
JUTSI BETEPUHAPHUX XIPYPTiB Yy JIIKyBaHHI CKJIQIHUX PaH KIHIIBOK y IPIOHUX TOMAITHIX
TBapHH.

Cnucoxk BUKOPHUCTAHOI JiTepaTypu
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SURGICAL STRATEGY FOR EXTENSIVE SKIN WOUND DEFECTS OF
THE APPENDICULAR SKELETON IN
DOGS AND CATS: ASYSTEMATIC REVIEW

Abstract.

The study is devoted to a systematic analysis of modern surgical approaches for the
management of substantial skin defects of the appendicular skeleton in dogs and cats. The review was
conducted based on relevant English-language publications selected from scientometric databases.
The paper analyzes the indications, advantages, and limitations of various wound closure methods,
including primary, delayed, and secondary closure, as well as healing by secondary intention. Special
attention is paid to the issue of tissue stretching and its impact on the course and outcome of wound
healing in the distal parts of the limbs. Data on the use of skin tension-relief techniques for small and
medium-sized wounds are summarized. The possibilities of using local, distant, and axial skin flaps
in the reconstruction of large defects are discussed. Indications for the use of skin grafts are analyzed
depending on the condition of the recipient bed and the level of vascularization. The role of muscle
and myocutaneous flaps in the treatment of deep wounds with exposure of bones, tendons, or joints
is highlighted separately. It is shown that the optimal choice of surgical strategy should be based on
the principles of “reconstructive ladders.” Well-vascularized flaps provide higher tissue survival and
better clinical outcomes.

Keywords: traumatic injuries, sharp objects, skin deficit, scars, limbs, reconstructive surgery,
skin stretching, skin flaps, small animals.
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GRANULOMETRIC PARAMETERS OF COMBINED FEED

Abstract

The recommended storage methodologies require further refinement, as the amount of losses
of individual components in feed mixtures is not economically justified. In this regard, it is important
to study the interrelated processes of mixing and storage. The task is to establish the patterns of
changes in the quality of compound feed while ensuring the minimum total cost. In this context, it is
important to scientifically substantiate the influence of the level of homogeneity of the mixture on the
results of storing bulk feed, which is a significant engineering and technological challenge. The
scientific novelty of the research lies in the following: patterns of changes in the quality indicators of
compound feed with different compositions, physical properties, and homogeneity coefficients during
storage have been established; a key indicator for assessing the homogeneity of feed mixtures has been
determined. Principles for forming homogeneous mixtures have been developed depending on the
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properties of the components, technological parameters of mixing, and composition of raw materials,
depending on the design features of the grinding machines used. In addition, important aspects of
compound feed production are the development of diets that ensure maximum efficiency of animal
feeding using grinding machines of various designs. The particle size when using equipment for
grinding feed components significantly affects.

Keywords: compound feed, grinding, size, mixing, evaluation.

Introduction. Mixed feeds are specialized mixtures formed from various
components, such as cereal crops, protein sources, and vitamin and mineral
supplements. Such diets are formulated taking into account the physiological
characteristics of the organism and the age-specific features of animals of a particular
species. The main requirement for ensuring high-quality compound feed is the uniform
distribution of nutrients in each portion intended for consumption, which guarantees that
the animals' needs for essential components are optimally met. The main direction of
development of the compound feed industry is to solve pressing problems related to the
improvement of production technologies and equipment. The priorities are to increase
the efficiency of raw material use, improve product quality, expand the range of ready-
made feed mixtures, and ensure long-term storage of products. Further growth in
livestock productivity is based on the use of balanced feed rations that take into account
the content of nutrients, vitamins, minerals, trace elements, fatty acids, as well as
additional components such as antibiotics, antioxidants, and biologically active
substances. Compliance of such diets with modern zootechnical requirements is a
priority task for the industry. With regard to grain grinding, numerous studies have
confirmed improved nutrient absorption and overall efficiency of livestock technologies
when using fine grinding compared to coarser particle sizes. It is recommended to aim
for an average particle size in the range of 600—700 um, particularly for grain crops such
as corn, barley, or sorghum. When processing wheat, it is important to exercise caution,
especially when its content in feed is high. With this in mind, the optimal choice in pig
farming is to maintain an average particle size between 600 and 700 um. For better feed
digestibility, it is necessary to carefully determine and adjust the grinding parameters.
Although fine grinding can improve particle quality, typical mistakes such as incomplete
grinding of already floury raw materials, such as soybeans, should be avoided. At first
glance, such grinding may seem sufficient, but it turns out to be unacceptable. For
example, the graph shows the particle size distribution curve of excessively coarse
soybean meal. Analysis of feed grain size allows the size of its constituent particles to
be assessed, which is closely related to the degree of grinding of the raw material. In the
production of pig feed, grain crops are the main source of energy. Therefore, it is
necessary to take into account not only their nutritional properties, but also the
processing methods to which they are subjected. Even a properly balanced diet can lose
its effectiveness due to insufficient attention to production technologies [1, 2].

Problem statement, analysis of current research. The problem of raw material
preparation, namely the degree of grinding by machines of various designs to the optimal
particle size for mixing components in order to achieve high-quality mixing, is relevant
for solution.
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Insufficient grinding of individual components, whether insufficient or
excessive, negatively affects the technological properties of the mixture. This leads to
increased energy costs and reduced efficiency of nutrient absorption. To objectively
determine the quality of mixing in the production of compound feed, the coefficient of
variation is actively used, which makes it possible to quantitatively assess the degree of
homogeneity of the mixture. Studies [3, 4, 5] indicate the importance of the process of
grinding and reducing the size of feed particles using hammer or roller mills, which
perform a number of key tasks:

1) increasing the contact area with digestive secretions, improving the digestibility of
proteins and other nutrients, since smaller particles have a larger surface area for
interaction with digestive enzymes;

2) improving feed efficiency;

3) ensuring greater homogeneity of the feed mixture, which simplifies the work of
personnel.

However, grinding feed too finely can result in economic losses for the farm. The
negative aspects of excessively fine grinding include:

1) more frequent occurrence of stomach ulcers; As is known, when the average particle
size reaches 4-500 um or less, this creates favorable conditions for the development of
stomach ulcers in pigs: fine flour increases the mechanical mixing of stomach contents,
causing prolonged contact of the material with the low pH of the esophageal part (pars
eosophagea). The second correlation is the acceleration of gastric emptying caused by
fine grinding: this contributes to the rise of bile acids to the mucous membrane of the
esophageal section, where they cause erosive processes;

2) a decrease in the volume of feed consumed;

3) increased dust levels, leading to impaired respiratory health in both humans and
animals. Fine dust, particularly <24 pm in size (respirable fraction), irritates the mucous
membrane of the tracheobronchial tree, causing functional and structural disorders of
the epithelium -it loses its ability to effectively cleanse itself with cilia and produces
€XCess mucus.

In addition, these particles serve as the main route for infectious agents to penetrate
deeper into the respiratory system, acting as an organic carrier that protects pathogens.
The concentration of dust in the external environment is about 0.1 mg/m3: in piggeries,
it varies from 1 to 10 mg/m3, which is 10-100 times higher [1 ,3, 5, 6]. This is
influenced by stocking density, ambient temperature, relative humidity, ventilation
intensity, as well as the composition and methods of feed preparation and distribution;
4) increase in feed production costs.

In conclusion, it is important to consider the size of the pellets, which should not be too
small, especially when it comes to the problem of salmonellosis. This disease remains
one of the main zoonotic diseases. A well-designed diet can significantly contribute to
the control of this infection, while reducing the need for medication. Scientific studies,
whether conducted in the laboratory or during analysis of disease prevalence, show a
clear link between larger feed particle sizes and a reduction in the incidence and spread
of salmonellosis in pig farms [2, 4, 8, 11]. However, the question of the effectiveness of
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production processes remains open, as larger feed particles can lead to reduced
productivity, particularly in terms of animal weight gain and feed conversion [3, 7, 9].
The recommended average particle size of pig feed should range from 500 to 800
micrometers and gradually increase as the animals age. At the same time, the proportion
of very fine fractions (less than 150 micrometers) should be limited to a maximum of
2.5% (7,9, 11].

Purpose of the study: The grinding level determines the particle size of the
feed base after mechanical processing. It is assessed by the average particle size and
their numerical representation in different size groups. The grinding process is a
mandatory stage in the preparation of raw materials, as it ensures better absorption of
vital elements and promotes uniform mixing of components. At the same time, it is
important to determine the optimal particle sizes that guarantee effective mixing, taking
into account their tendency to stratify.

Presentation of the main material. The main goal of preparing complete feed
for use in the manufacture of piglet feed is to achieve maximum uniformity of the final
product. The geometric parameters and physical characteristics of the particles play a
key role in ensuring the effective movement of the constituent elements in the mixing
equipment. Components with similar sizes and physical properties are much easier to
distribute evenly throughout the mixture. If there are significant differences in particle
size, stratification may occur, with denser or larger fractions accumulating in certain
areas. This negatively affects the quality of the finished feed and leads to an uneven
supply of nutrients to the animals. Optimizing the grinding process of feed components
significantly contributes to increasing the efficiency of compound feed production. It
reduces energy costs, shortens the time required for mixing, and ensures the desired level
of homogeneity of the final product.

Table 1
Indicators of the effectiveness of mixing ingredients of compound feed using a
hammer-type grinding machine with a particle size of 0.6-1 mm and a moisture
content of 12-14.5%

Time required to mix Coefticient of Segregation index depending
No., item feed components variation (Vc¢), % on size difference
(T).s
1 0 40 0,01
2 50 25 0.05
3 100 14 0.11
4 150 9 0,14
5 200 7 0,15
6 250 6 0,17
7 300 8 0,40
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Fig. 1. Dynamics of the formation of a mixture of feed components using a hammer-
type grinding machine, particle size 0.6-1 mm).

Table 2
Indicators of the effectiveness of mixing ingredients of compound feed using a
hammer-type grinding machine with a particle size of 0.5 mm and a moisture
content of 12-14.5%.

Time required to mix Coefficient of variation Segregation index
No., item feed components (Ve), % depending on size
(t),s difference
1 0 40 0,01
2 50 24 0.03
3 100 13 0.10
4 150 8 0,12
5 200 7 0,13
6 250 5 0,16
7 300 7 0,39
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Fig. 2. Dynamics of the formation of a mixture of feed components using a hammer-
type grinding machine, particle size 0.5 mm.

Table 3

Indicators of the effectiveness of mixing feed ingredients using a roller-type
grinding machine with a particle size of 0.6-1 mm and feed moisture content of 12-

14.5%.
Time required to mix Coefficient of variation Segregation index
No., item feed components (Ve), % depending on size
(t),s difference

1 0 40 0,01

2 50 23 0.05

3 100 13 0.11

4 150 8 0,14

5 200 6 0,15

6 250 5 0,17

7 300 7 0,40
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Fig. 3. Dynamics of the formation of a mixture of feed components using a roller-
type grinding machine, particle size 0.6-1 mm.

Table 4

Indicators of the effectiveness of mixing ingredients of compound feed using a
roller-type grinding machine with a particle size of 0.5 mm and a moisture content

of 12-14.5%.

Time required to mix | Coefficient of variation Segregation index
No., item feed components (Ve), % depending on size
(t),s difference
1 0 40 0,01
2 50 22 0.02
3 100 11 0.09
4 150 5 0,10
5 200 4 0,11
6 250 3 0,15
7 300 5 0,35
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Fig.4. Dynamics of the formation of a mixture of feed components using a roller-
type grinding machine, particle size 0.5 mm.

Conclusions and prospects for further research. During the operation of a roller mill,
under similar technical parameters compared to a hammer mill, there is an improvement
in the segregation coefficient and coefficient of variation. Roller mills provide more
uniform grinding while retaining a larger proportion of 0.5 mm particles, while hammer
mills produce a significant proportion of fine dust.

The simulation results indicate that an increase in particle size difference significantly

slows down the process of achieving mixture homogeneity. The study revealed a linear
dependence of the segregation index on the increase in particle size dispersion, which
indicates an increased risk of material stratification during transportation. The authors
consider the need for research on different feed recipes to be a promising area of
research.
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I'PAHYJIOMETPUYHI IAPAMETPU KOMBIKOPMY

Anomauin

Pexomenoosani memooonozii 30epicanns nompebyoms HOOANLULIO2O YMOUHEHHS, OCKIIbKU
BeIUYUHA 6MPAam OKpeMux KOMNOHEHMI8 )V KOPMOBUX CYMIUAX eKOHOMIYHO HeOOCMAmMHbO
006IpyHmosana. Y 36's3ky 3 yum axmyanbHuM € 00CTIOHCEeHHS 83AEMONOB A3AHUX NPOYECi8 3MIULY8AHHSL
ma 30epicanHs. 3A80aHHAM € BCMAHOBIEHHS 3AKOHOMIPDHOCMEN 3MiH SAKOCMI KOMOIKOpMIE npu
3abe3neyeHHi MIHIMATIbHOI 3a2anbHOi  éapmocmi. Y KOHmMeKcmi yYbo2o 8aANCIUBO HAYKOBO
00TPYHMY8amu 6NIUE PIBHS 0OHOPIOHOCMI CYMIWI HA pe3yTbmamu 30epeiceHts CUNYYUxX KOpmis, uo
CMAHOBUMb 3HAYHY [HICEHEePHO-MeXHON02iuHY 3a0ayy. Haykoea Hosuzna 0ocniodceHv nonseae y
HACMYNHOMY. BCMAHOBIEHO 3AKOHOMIPHOCMI 3MIHU SAKICHUX NOKA3HUKIE KOMOIKOpMi6 i3 pi3HUM
CKAAOOM, (DI3UYHUMU B1ACMUBOCIAMU MA KoeDiyicHmom O0O0HOpIOHOCmI ni0 uac 30epieanHs;
BUBHAYEHO KIIHOYOBUL NOKA3HUK OJIs1 OYIHIOBAHHS OOHOPIOHOCMI cyMmiwti Kopmie. Po3pobneno npunyunu
GopmyeanHs O00HOPIOHUX cyMiulell 3AleNHCHO 6I0 G1aCMUBocmell KOMHOHEHMI8, MeXHOI02IUHUX
napamempie 3MIUYBAHHA MdA CKIAOY CUPOBUHU, 3ANEHCHO B8i0 KOHCMPYKMUBHUX 0COOIUBOCMEl
BUKOPUCTNOBYEMUX NOOPIOHIOBANbHUX MawuH. Kpim moeo, eaxciueumu acnekmamu 8UpoOHUYmaed
KOMOIKOpMI6 € po3poONeHHs payioHis, sKI 3a0e3neuyiomv MaAKCUMAIbHY epexmusHicmsy 200i6i
MBAPUH 3 BUKOPUCAHHAM MAWuH NOOPIOHEeHHs pI3HUX KoHcmpykyiu. Posmip uacmunox, npu
BUKOPUCMAHHI 0ONAOHAHHSA OJ151 NOOPIOHEHHS KOMNOHEHMI8 KOMOIKOPMI8 3HAUHOW MIPOIO BNIUBAE HA
3AC80108AHICMb NONCUSHUX PEHOBUH MA epeKMUBHICMb MPABIEeHHA. SMEHUEHH PO3MIPY YACTUHOK
30IIbULYE NIOWY NOBEPXHI KOPMY, OOCMYNHY OJisi Oii (hepMeHmie mpasHoi cucmemu, wo Cnpuse
KpPaujomy 3ac80EHHIO OLIKI6 I NOJNCUBHUX enemenmis. L]e 0cobauso akmyanbHo 015 OLIK080T CupouHU,
MAaxoi K wpom coi, COHAWHUKY ma pinaxy, 0e 00CAi0HCeHH 0eMOHCMPYIOMb NIOBUWEHHS 3AC80EHHSL
AMIHOKUCTIOM 1 eHepeii 3a805Ku pemenvHiuomy noopionennto. Haomipne noopibnenHs modice
CHpUYUHUMU 301TbUIEHHS KNEUKOCT KOPMY, W0, Y C8010 Uepay, 3HUNCYE 00OPOBLIbHE CNONCUBAHHS IICT
meapunamu. Y mou xce uac, 3anaomo Opionuii nomen (meHwe 500 MKmM) Modce 3HAUHO NIOBUWUMU
4aACMomy GUHUKHEHHS ULIYHKOBUX 8UPA30K, 0COOIUBO ) NOPOCIM [ OOPOCIUX CBUHOMAMOK.

Knrouosi cnosa: kombikopm, noopiOHenHs:, po3Mip, 3MIULYBAHHS, OYIHKA.

Crarrts mamiina g0 peaakiii 05 ciuns 2026 poky.
Crarts npoinuia penensyBanHs 13 motoro 2026 poky.
Crarts onyonikoBana 30 6epesnst 2026 poky.
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CORRELATION BETWEEN KEY BLOOD BIOMARKERS (BETA-
HYDROXYBUTYRATE, GLUCOSE, LIPOPROTEINS) AND
HAEMATOLOGICAL PARAMETERS IN BROWN SWISS COWS HOUSED
IN A NATURALLY VENTILATED BARN

Abstract

This study examined the correlations between key biomarkers of energy and lipid metabolism
(beta-hydroxybutyrate, glucose, lipoproteins) and haematological and biochemical blood parameters
in Brown Swiss cows kept under year-round housing in a naturally ventilated barn. The relevance of
this research is due to the increasing frequency of metabolic disorders and heat stress in high-yielding
dairy cattle, which is exacerbated by seasonal fluctuations in microclimatic conditions. The
investigation of the diagnostic value of blood biomarkers is considered promising for the early
detection of metabolic stress and for improving the effectiveness of animal welfare monitoring. The
study involved second-lactation cows (n = 50) at one of the largest Brown Swiss dairy complexes in
central Ukraine. Representative groups of cows were randomly formed for each season, ensuring
similar productivity and stage of lactation. Protein, lipid, carbohydrate and mineral metabolism, as
well as haematopoietic indices, were investigated. Environmental conditions (temperature, humidity,
temperature—humidity index) were assessed using data from the nearest meteorological station.
Correlations between blood parameters were determined using Spearman’s correlation coefficient.
Data processing and statistical analysis were performed using Statistica 12 (StatSoft Inc., USA), with
significance accepted at p < 0.05. The results showed that beta-hydroxybutyrate was significantly
negatively correlated with liver enzyme activity (ALT, r = —0.465, p < 0.05; AST, r = -0.321, p <
0.05). Glucose was negatively correlated with total calcium (r = —0.742, p < 0.05), Ca/P ratio (r =
—0.561, p < 0.05), haematocrit (r = —0.472, p < 0.05), total lipoproteins (r = —0.512, p < 0.05) and
albumins (r =—0.283, p < 0.05), but positively correlated with inorganic phosphorus (r = 0.309, p <
0.05), MCH (r = 0.333, p < 0.05) and MCHC (r = 0.385, p < 0.05). Lipoproteins showed positive
correlations with total calcium (r = 0.532, p < 0.05), carotene (r = 0.399, p < 0.05), haematocrit (r
=0.417, p < 0.05), Ca/P ratio (r = 0.294, p < 0.05) and negative correlations with AST (r = —0.302,
p < 0.05) and MCHC (r = —0.306, p < 0.05). The identified significant correlations between the
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principal biomarkers and haematological parameters reflect the integrated regulatory mechanisms
of homeostasis. The findings confirm the utility of simultaneous monitoring of beta-hydroxybutyrate,
glucose and lipoproteins in blood for assessing metabolic adaptation and the risk of disorders in
contemporary dairy cow management systems.

Keywords: Brown Swiss cows, biomarkers, haematological and biochemical blood
parameters, correlation, adaptation, microclimate.

Introduction. Under modern conditions of industrial milk production, there is a
continuous increase in the functional load on the bodies of high-yielding cows, which
raises their vulnerability to the impact of environmental and technological stress factors
[1, 2]. The introduction of year-round housing of animals in naturally ventilated barns
further strengthens the dependence of the microclimate on fluctuations in external
weather conditions. This issue is particularly relevant in the context of global climate
change, which leads to an increase in the frequency and duration of heat waves, in turn
causing a deterioration in health, a decline in milk yield, disruption of reproductive
functions and a higher incidence of disease in dairy cows [3-5].

In these circumstances, there is a growing need for accurate assessment of the
physiological state of animals to enable timely identification of stressors and
prevention of economic losses. One of the promising directions is the search for and
use of reliable biomarkers capable of reflecting both acute and chronic changes in the
bodies of cows in response to meteorological fluctuations [6—8]. Among the various
physiological parameters, blood indicators are traditionally regarded as the most
informative markers of the clinical status of animals and their response to stress and
technological factors [9—11].

The biochemical profile of blood makes it possible not only to monitor
adaptation to housing conditions but also to identify early signs of metabolic
disturbances, which are of key importance for maintaining welfare and productivity [1,
12]. Under conditions of persistent load on organs and systems, and an increased risk
of heat stress and its negative consequences, the issue of identifying reliable
biomarkers for evaluating the physiological state and adaptation of animals becomes
particularly relevant [13]. Further elucidation of the problem allows for the detailing
of current understanding of the mechanisms of biochemical changes in blood indices,
with an emphasis on the informativeness of such biomarkers as beta-hydroxybutyrate,
glucose and lipoproteins for assessing physiological adaptation in cows under modern
milk production systems.

Review of recent studies and publications. IlomioHo g0 ©OaraTbox
napas3utapHux 1H(ekuii, eiiMepio3 Bpaxkae B OCHOBHOMY MOJIOJIHSK, 10 MOB'A3aHO 3
PO3BUTKOM y KypdyaT IMYHITETy B IOCTHaTaibHHIl mnepioa. Ha nymky OaraTtbox
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JOCJIITHUKIB, HAa KOKIIHUJI103 XBOPitOTh Kypuara 3 10-7000BOro A0 3-MiCSYHOTO BiKY
[15,23].

The functioning of the bodies of high-yielding dairy cows under conditions of
intensive production is determined by the balance between energy intake, its
redistribution for the maintenance of homeostasis, and productive output. Under year-
round loose housing, seasonal fluctuations in the microclimate and photoperiod
manifest as behavioural and metabolic changes [14]. In these circumstances, key blood
biomarkers may serve as integral indicators of animal adaptation, reflecting the synergy
of energetic, immune, and oxidative shifts in the maintenance of homeostasis [15—17].

Beta-hydroxybutyrate (BHB) is considered a principal marker of changes in
energy status, allowing for the identification of negative energy balance at early stages
and serving as a predictor of metabolic disturbances in high-producing cows. Its
elevation is observed both under conditions of intensive lactation and in response to
heat stress, when the need for mobilisation of alternative energy sources increases. In
the case of heat stress (HS), such a response is regarded as a universal adaptive
mechanism aimed at temporarily maintaining energy homeostasis by mobilising
alternative energy reserves [18-21]. In dairy cows, reduced feed intake and enhanced
lipolysis during periods of heat are accompanied by a rise in BHB, which is regarded
as an early marker of metabolic strain and the risk of ketosis [1]. These changes are
especially pronounced in the postpartum period, when the combination of high
productive load and physiological limitations of energy intake are most acute; in the
summer season, an increase in BHB in cows is associated with a higher risk of negative
energy balance and requires constant monitoring [22]. The diagnostic significance of
this indicator is also confirmed by its prognostic role: increased BHB levels at the early
stages of lactation are associated with a reduction in milk yield, increased morbidity
and reduced fertility [23].

At the same time, seasonal factors may shape the ketogenic response even
outside classic HS conditions. For example, in cold, high-altitude environments during
winter, increased BHB has been associated with energy deficiency and low feed
availability, also reflecting the adaptive nature of ketogenesis [24]. However, there are
reports of alternative scenarios of energy metabolism reorganisation. For example, a
transition from thermoneutral conditions to moderate—severe HS has been described to
result in a reduction in BHB levels, which researchers interpreted as a change in the
priorities of energy supply and redistribution between glucose and lipid substrates [10].
This highlights the necessity of interpreting BHB in the context of other metabolic
indicators. Recent studies have demonstrated that in both acute and chronic HS, BHB
levels in cows rise in parallel with disturbances in carbohydrate metabolism and
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hormonal regulation, which allows it to be considered an early marker of metabolic
strain and a predictor of subclinical disorders [8, 25, 26].

Glucose is a component of energy metabolism in cows, supplying tissues with
high demands and serving as the main precursor of lactose, which directly links it to
milk productivity [27]. As a biological marker, it is sensitive to changes in feeding and
temperature regime. In particular, a decrease in glucose level during HS reflects the
increased use of the body's energy reserves and may be accompanied by the activation
of catabolic processes and enhanced ketogenesis. Under the influence of HS, hormonal
regulation of glycaemia is disturbed, glucose use by peripheral tissues is altered and
energy flows are redistributed, which lowers metabolic efficiency [27]. An increase in
environmental temperature is accompanied by reduced appetite and feed intake, which
leads to a drop in glucose concentration and activation of compensatory energy
pathways [6]. In dairy cows, depending on their level of heat tolerance, the decrease in
glucose i1s more pronounced in heat-sensitive animals and is regarded as a stable
systemic indicator of maladaptation to thermal load [7]. In general, hypoglycaemia
during heat is seen as the result of reduced energy intake combined with increased
expenditure on thermoregulation, and has been confirmed in numerous studies in cows
and ruminants of various breeds [21, 28—-31]. However, seasonal glucose dynamics are
also observed in the cold period, when its decrease is associated with increased energy
expenditure for thermoregulation, which confirms the universality of glucose as a
marker of energy status [24, 32]. High-yielding cows often demonstrate lower
glycaemia due to intensive use of glucose for lactose synthesis, which simultaneously
reflects adaptation to metabolic load and the risk of metabolic disorders [33]. It has
also been shown that HS in dairy cows is accompanied by a reduction in glucose,
enhanced ketogenesis, and alterations in lipid metabolism, with the magnitude of these
changes depending on the duration and intensity of stress [29, 34].

Lipoproteins reflect the state of lipid transport and hepatic metabolism and are
sensitive to seasonal and stress-induced shifts in energy balance. Increases in
environmental temperature are associated with changes in the plasma lipid profile, in
particular a reduction in total lipoproteins, reflecting the redistribution of energy
resources and enhanced fat catabolism [35]. Similar changes have been described under
HS in cows and bulls, where the decline in lipoproteins has been associated with
disturbances in hepatic lipid synthesis and transport, and overall metabolic
reorganisation [21, 28, 36]. Researchers have also noted that HS leads to a reduction
in total lipoproteins, a shift in the balance of free fatty acids towards mobilisation of
energy substrates and the activation of lipid oxidation processes, which is accompanied
by an increased risk of oxidative stress [12, 34]. Given that lipoproteins are the

transport form for fat-soluble antioxidants such as B-carotene and vitamin E, their
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reduction under stress conditions may also reflect a weakening of the antioxidant
defence of the body [37]. Changes in lipoproteins are closely linked to the mineral and
general metabolic status of animals, which confirms the value of comprehensive blood
assessment during periods of high metabolic load [38—40]. Under metabolic stress and
endotoxaemia, a reduction in lipoproteins occurred in parallel with a decrease in
antioxidant potential, which further highlights the importance of lipid metabolism
markers in the assessment of the adaptive response [41].

Taken together, the data suggest that BHB, glucose and lipoproteins form a
functionally related set of biomarkers, reflecting energy status, the intensity of reserve
mobilisation, and the efficiency of transport systems in the blood. In most studies, HS
and seasonal temperature fluctuations are associated with increased BHB and
decreased glucose and lipoproteins, which is consistent with a state of negative energy
balance with activation of ketogenesis and restructuring of lipid metabolism [29, 42].
Our previous studies [9, 43] have shown that such blood indicators as BHB, glucose,
and total lipoproteins exhibited significant seasonal variation, supporting the rationale
for their monitoring and investigation of their relationships with other blood
metabolites for assessing the metabolic status of cows under modern housing systems
[5, 11, 44].

The aim was to determine the correlations between key biomarkers of energy
and lipid metabolism (beta-hydroxybutyrate, glucose, total lipoproteins) and morpho-
biochemical blood parameters in Brown Swiss cows under year-round loose housing.

Presentation of the main research findings. The research was conducted in
2025 at the “Yekaterynoslavsky” Dairy Production Complex LLC, which is the largest
facility in Europe for the breeding of Brown Swiss cattle. All experimental procedures
complied with the requirements of the European Convention for the Protection of
Vertebrate Animals Used for Experimental and Other Scientific Purposes (Strasbourg,
France, 1986) and the Law of Ukraine “On the Protection of Animals from Cruelty”
(Kyiv, 2006). Morphological and biochemical blood analyses were carried out at the
“Biosafety Center” Research Facility of Dnipro State Agrarian and Economic
University within the framework of approved research topics (state registration
numbers 0123U101593 and 0124U001457).

In each season, four groups of second-lactation Brown Swiss cows were
randomly formed (winter, n = 10; spring, n = 10; summer, n = 15; autumn, n = 15)
based on the principle of analogues (physiological state, lactation stage and number,
average daily milk yield). The cows were housed loose in cubicles in a naturally
ventilated building. Throughout the year, all cows received a total mixed ration (TMR)
based on maize silage (silage 60%, soybean meal 22%, wheat bran 13.5%, sodium
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chloride 1%, sodium bicarbonate 1%, vitamin-mineral supplement up to 1%), balanced
according to the recommendations of the National Research Council (NRC, 2001).

Data on air temperature (°C) and relative humidity (%) were obtained from the
nearest meteorological station, freely available on the official website of the Ukrainian
Hydrometeorological Centre. For each parameter, data were recorded every three hours
throughout the year (2920 records). Meteorological data were systematised and the
temperature-humidity index (THI) was calculated using the method described by
Mylostyvyi and Izhboldina [45]. The housing included feed alleys and group drinkers
with free access. Housing and husbandry conditions were assessed using standard
zoohygienic methods [46].

Blood samples were collected from the jugular vein in the early morning (06:00—
07:00) before feeding, using vacuum tubes without anticoagulant for biochemical tests
and with EDTA for haematological analysis. Immediately after sampling, the blood
was transported to the laboratory in refrigerated containers (+4 °C). Serum was
separated by centrifugation at 3000 rpm for 10 minutes. Analyses were conducted on
fresh blood samples within two hours of collection.

Haematological studies were carried out according to standard veterinary
practice [47]. Biochemical parameters (total protein, urea, blood urea nitrogen,
creatinine, aspartate aminotransferase (AST), alanine aminotransferase (ALT),
alkaline phosphatase, glucose, total calcium, inorganic phosphorus, carotene, total
lipoproteins, and beta-hydroxybutyrate) were determined using a BioSystem A25
automatic analyser (Spain) with certified diagnostic reagent kits produced by Filisit-
Diagnostika (Ukraine), Cormay (Poland), and Spinreact (Spain). Protein fractions
(albumin, a-, B-, and y-globulins) were determined by agarose gel electrophoresis. Red
blood cell indices were analysed using a Sysmex XS-10001 haematology analyser
(Japan) according to the manufacturer’s instructions and standard laboratory practice,
as previously described [9].

Statistical processing of the results was performed in Statistica 12 (StatSoft Inc.,
USA). Data are presented as the median and 25th and 75th percentiles. Spearman’s
correlation coefficient was used to determine associations between parameters, with
statistical significance set at 0.05. The coefficient of variation (CV, %) was used to
assess the variability of indicators.

Since the cows were fed a total mixed ration (TMR) throughout the year, this
ensured the stability of feeding and minimised the influence of nutritional factors on
the studied biochemical and haematological parameters. Under such conditions, the
main factor determining the physiological state of the animals was the weather, which
varied by season and created a differentiated background of adaptation.
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It was found that during the winter period, the mean ambient temperature was —
0.5 °C (ranging from —10.0 to +7.1 °C), the relative humidity was 80.4% (50.4-97.9%),
and the maximum temperature-humidity index (THI max) averaged 38.8 (25.6-50.4).
At the time of blood sampling, the ambient temperature was —1 °C, humidity was 89%,
and THI max was 31.9, which characterised conditions of minimal thermal load. The
low THI values during this period created near-thermoneutral conditions, where
physiological systems functioned without additional thermal stress, and the blood
parameters could be considered a baseline reference for assessing seasonal adaptation
shifts.

In spring, the average temperature increased to +10.5 °C (from —1.4 to +21.1 °C),
relative humidity decreased to 62.0% (32.3-96.3%), and THI max reached an average
of 58.5 (37.6-70.9). At blood sampling, the temperature was +12.4 °C, humidity was
51%, and THI max was 54.6, corresponding to a transition to moderate thermal load.
Under such conditions, gradual activation of thermoregulatory mechanisms and
metabolic adaptation occurred, which, according to the literature [17, 35], is mainly
reflected in changes in carbohydrate and lipid metabolism parameters.

During the summer season, the highest temperatures prevailed, with an average
of +20.8 °C (14.5-26.9 °C), relative humidity was 62.8% (26.0-96.9%), and the
maximum THI max reached 71.5 (61.5-79.8). At the time of blood sampling, the
temperature was +23 °C, humidity was 40%, and THI max was 68.3, which indicated
the presence of stress-related heat load on the cows. Under such conditions, heat stress
acted as a key trigger for metabolic rearrangements, in particular for liver function,
energy balance and haematopoiesis, and could alter the relationships between major
blood biochemical markers [4, 48].

In autumn, the average temperature decreased to +10.6 °C (from —0.3 to
+25.3 °C), while humidity increased to 78.5% (51.3-99.1%), and the average THI max
was 56.1 (36.7-76.8). At the time of blood sampling, the air temperature was +11 °C,
humidity was 94%, and THI max was 52.0, meaning moderate climatic conditions
prevailed. The combination of lower temperatures and high humidity could maintain
adaptive tension in the body after the summer heat stress and contribute to the
persistence of certain metabolic shifts.

In general, during the year, the mean daily ambient temperature ranged from —
10.0 °C to +26.9 °C, humidity from 26% to 99%, and THI max varied from 25.6 to
79.8 (annual average 56.3). Thus, blood sampling was conducted against the
background of various seasonal weather scenarios, which allows the observed changes
in biochemical and haematological parameters to be considered as a reflection of the
integrated physiological adaptation of cows to seasonally varying climatic pressure

under year-round loose housing [6, 49].
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The morpho-biochemical blood parameters provided a comprehensive reflection
of the physiological status of the animals under year-round housing in a naturally
ventilated barn. The obtained indicators made it possible to assess the coherence of
protein, energy, mineral and enzymatic metabolism in the context of adaptation of the
cows to variable seasonal microclimatic loads.

The protein metabolism in the cows studied was generally characterised by
parameters within the physiological norm (Table 1), which indicates the maintenance
of basic protein homeostasis under conditions of standardised feeding.

Table 1
Morpho-biochemical blood parameters of Brown Swiss cows, Median
(25th—75th percentile); n =50

Parameter Median 23 th_7§ th CV. % Reference
percentile range

Protein metabolism

Total protein, g/LL 73 70 —76 5.5 55-75
Urea, mmol/L 5.15 44-56 23.9 2.8-5.8
Urea nitrogen, mg% 9.8 8.4—-10.7 23.9 8—14
Albumins, % 38.06 31.72 -40.29 224 38-50
a-globulins, % 19.37 14.82 — 28.61 42.1 12-20
B-globulins, % 20.43 14.95 —24.58 35.4 10-16
v-globulins, % 20.21 15.02 — 26.86 34.7 25-40

Lipid metabolism

Total lipoproteins, mg% 1258 1165 — 1421 16.8 400-800

Beta-hydroxybutyrate, 0.43 0.34—0.56 35.5 upto 1.2

mmol/L

Carotene, mcg% 774.5 648 — 906 25.6 275-965
Carbohydrate metabolism
Glucose, mmol/L 2.7 23-34 19.0 2.5-4.16
Mineral metabolism

Total calcium, mmol/L 2.3 21-24 7.5 2.43-3.10
Inorganic phosphorus, 1.8 1.6-1.9 1.5 | 1.45-1.94

mmol/L
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Ca/P ratio, units 1.2 1.1-14 154 1.2-1.6
Enzyme activity
AST, U/L 96 82— 107 22.0 10-50
ALT, U/L 41.5 37-49 26.9 1040
Alkaline phosphatase, U/L 84.5 68 — 99 35.2 20-150
De Ruitis ratio (AST/ALT) 2.2 2.0-2.7 39.4 1.0-3.4
Functional liver tests
Thymol turbidIi;y test, units S- 47 39_6.7 40.8 0-4
Blood cell indices
Haemoglobin, g/L 108.5 102 - 117 10.1 80-150
Haematocrit, % 30.15 28.9-329 10.2 34-46
Erythrocytes, T/L 6.08 5.62 -6.50 10.3 5.0-7.5
MCYV, fL 51.38 48.47 - 53.11 7.5 40-60
MCH, pg 18.27 17.33 — 18.98 7.0 1724
MCHC, %10 g/L 35.63 34.28 —37.01 5.5 30-36
Colour index, units 0.995 0.940 — 1.030 7.0 0.56-1.05
ESR, mm/h 1.0 1.0-1.0 34.4 up to 13
Platelets, G/L 350.5 249 - 389 31.8 100-750
Leukocytes, G/L 10.9 9.7-12.8 21.0 4-12
Note: MCV — mean corpuscular volume; MCH — mean corpuscular

haemoglobin;

MCHC — mean corpuscular haemoglobin concentration; ESR — erythrocyte
sedimentation rate. Data in the table represent the results of the authors' investigations.

A relatively low coefficient of variation in total protein content throughout the
year indicates a generally homogeneous protein status of the herd, whereas much
greater variability in urea and globulin fractions (notably, a decrease in y-globulins by
9.5% below the lower reference limit) may reflect individual differences in protein
metabolism and immune system tension in response to seasonal microclimate changes.
Such dissociation between the stability of total protein and the variability of its
fractions is considered a characteristic sign of adaptive processes under chronic or

repeated climatic stressors [1, 49].
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A reduction in the proportion of albumin to the lower reference range in some
animals may indicate functional stress on the liver’s protein-synthetic capacity.
According to the literature, albumin is sensitive to changes in energy balance and heat
load, which allows it to be regarded as an early marker of metabolic adaptation under
stress conditions [36, 48].

The parameters of lipid metabolism were characterised by a trend towards
elevated total lipoprotein levels compared to the physiological norm (by 1.4 to 1.7
times), probably due to dietary features and adaptation of lipid transport. The low
coefficient of variation for this parameter indicates a generally homogeneous lipid
metabolism in the herd. Meanwhile, a high variability in beta-hydroxybutyrate reflects
different degrees of activation of ketogenesis, which may be associated both with
individual features of energy metabolism and with the response to heat stress [19, 23].

Blood glucose levels in most cows remained within the physiological range, and
the moderate coefficient of variation indicates overall stability in the herd’s energy
supply under uniform feeding. At the same time, individual deviations may reflect
different sensitivities to seasonal temperature fluctuations and the realisation of
alternative energy supply pathways, which is consistent with the concept of glucose as
a central regulator of metabolic adaptation under heat stress [27, 33].

The mineral metabolism indicators, in particular total calcium, inorganic
phosphorus, the Ca/P ratio, and carotene, were generally within reference values. Low
variability in calcium and phosphorus suggests effective control of mineral
homeostasis under standardised feeding, whereas higher variability in carotene may be
due to individual differences in absorption of fat-soluble vitamins and feed
components, which is often exacerbated under heat stress [37, 38].

Analysis of blood enzyme activity revealed that, in some animals, there was a
tendency towards exceeding the reference values for AST (by 1.6 to 2.1 times) and
ALT (by 1.2 times), which may be considered as a marker of metabolic load on the
liver. High coefficients of wvariation for these enzymatic parameters indicate
considerable individual variation in hepatocyte responses to microclimatic and other
stress factors, which is typical for adaptation processes under abrupt temperature
fluctuations [4, 10]. An increase in the thymol test in some cows (by 1.6 times above
the reference value) additionally indicates possible disturbances in hepatic protein
synthesis or a latent course of hepatopathies, and the significant variability of this
parameter reflects different levels of functional liver adaptation in the herd.

Most erythrocyte indices remained within physiological ranges, and low
coefficients of variation indicate stability in haematopoiesis processes under uniform
housing conditions. However, moderate variability in platelets and ESR may reflect
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individual features of haemopoiesis and immune reactivity, which becomes

particularly important under seasonal stress [11, 44].

Correlation analysis (Table 2) revealed both certain trends and significant
associations between the key biomarkers (beta-hydroxybutyrate, glucose, lipoproteins)
and other haematological and biochemical parameters. The identified relationships

reflect the integrated nature of metabolic regulation in cows under year-round loose
housing and seasonal variability in climatic load, which is in line with current views
on the systemic adaptation of the organism to heat stress.

Table 2.
Correlation coefficients (r) between blood parameters
Parameter hydrO)]?;lE?ltyrate, (Iilric(:)lji’ Total 12)1213/2 oteins,
mmol/L
Total protein, g/L 0.099 —0.026 0.162
Urea, mmol/L -0.161 —0.092 -0.141
Urea nitrogen, mg% —0.163 —0.093 —0.142
Creatinine, umol/L —0.106 —0.438* 0.243
AST, U/L —0.321* 0.207 —0.302*
ALT, U/L —0.465* 0.132 —0.215
De Ritis index (AST/ALT) 0.292* —0.095 —0.003
Alkaline phosphatase, U/L 0.013 0.040 —-0.051
Glucose, mmol/L —0.062 — -0.512%*
Total calcium, mmol/L 0.129 —0.742%* 0.532*
Eﬁfﬁrﬁic phosphorus, ~0.010 0.309* ~0.054
Ca/P, ratio 0.103 —0.561* 0.294*
Carotene, pug% 0.058 —0.218 0.399*
Total lipoproteins, mg% —-0.044 -0.512* —
Thymol test, S-H units —0.125 0.167 0.051
r]?r)::rtlzi)-ll/llyjdroxybutymte, o 0.062 _0.044
Albumin, % 0.079 —0.283* 0.098
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a-globulins, % —-0.051 0.109 -0.219
B-globulins, % —0.269 0.112 —-0.001
v-globulins, % 0.238 0.077 0.162
Haemoglobin, g/L 0.264 —0.242 0.251
Haematocrit, % 0.124 —-0472%* 0.417*
MCH, pg 0.379* 0.333* —0.192
MCHC, %10 g/L 0.335* 0.385* —0.306*
Platelets, G/L 0.244 —0.250 0.101
Leukocytes, G/L 0.044 —-0.076 0.143

Note: *indicates p < 0.05. Data are results of the authors’ study.

Among the main biochemical blood parameters, beta-hydroxybutyrate
demonstrated a number of significant associations, reflecting its role in the systemic
adaptation of cows to year-round loose housing in naturally ventilated facilities.
Statistically significant negative correlations were recorded with the activity of liver
enzymes AST (r = —0.321; p = 0.0226) and ALT (r = —0.465; p = 0.0006), indicating
an inverse relationship between the intensity of ketogenesis and hepatocytic activity.
A similar mechanism has been described in studies in which an increase in ketone
bodies was associated with a decrease in the activity of hepatic enzymes against the
background of seasonal metabolic shifts in the organism [43, 50]. A significant positive
correlation with the De Ritis ratio (r = 0.292; p = 0.0397) confirms that an increase in
the AST/ALT ratio is accompanied by more intensive ketogenesis, which can be
interpreted as an adaptive response to changes in the microclimate and energy balance.

A significant association was found between the concentration of beta-
hydroxybutyrate and the erythrocyte indices MCH (r = 0.379; p = 0.0065) and MCHC
(r=0.335; p=0.0175), reflecting a possible role of ketone bodies in the regulation of
oxygen transport and erythrocyte metabolism as part of compensatory responses under
increasing hypoxia [44, 51]. Among the observed trends, negative correlations of this
biomarker with beta-globulins (r =—0.269; p = 0.0582) and haemoglobin (r = 0.264; p
= (0.0641) are also noteworthy, which, although not statistically significant, may
indicate general mechanisms of interaction between ketone and protein metabolism.
Similar trends have been associated with changes in the blood protein profile during
periods of adaptation to heat stress, underlining the multifunctionality of ketone bodies
in metabolism [35, 36].
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Blood glucose also demonstrated both statistically significant and trending
associations with metabolic and mineral markers. Significant negative correlations
with creatinine (r = —0.438; p = 0.0014), total calcium (r = —0.742; p < 0.0001), Ca/P
ratio (r =-0.561; p <0.0001), total lipoproteins (r = —0.512; p = 0.00014), albumin (r
=—0.283; p = 0.0456) and haematocrit (r = —0.472; p = 0.0005) indicate the complex
influence of energy metabolism on protein, lipid and mineral homeostasis, which is
consistent with other studies in cows and goats under heat stress [18, 27, 33]. A
significant positive association was identified between glucose and inorganic
phosphorus (r = 0.309; p = 0.0287), as well as with the erythrocyte indices MCH (r =
0.333; p = 0.0179) and MCHC (r = 0.385; p = 0.0057), suggesting the influence of
glucose on haematopoiesis and oxygen transport. Similar associations and the role of
glucose in maintaining erythropoiesis and erythrocyte function have also been
confirmed in cattle under both stall and pasture conditions [6, 17].

Trends were observed in the relationships with carotene, beta-globulins and
platelets, where the correlation coefficients suggested a possible influence of glucose
on the vitamin and cellular composition of the blood, but statistical significance was
not achieved. Weak associations between carbohydrate metabolism indicators, fat-
soluble vitamin content and immune response of animals under seasonal changes have
also been described in the literature [21, 37].

For total lipoproteins, multi-vector associations with metabolic and
haematological parameters were identified. Significant positive correlations with total
calcium (r = 0.532; p = 0.00007), carotene (r = 0.399; p = 0.0041), haematocrit (r =
0.417; p=0.0025) and Ca/P ratio (r = 0.294; p = 0.0385) highlight the integrated role
of lipid metabolism in the regulation of mineral homeostasis and haematopoiesis.
Several authors emphasise that lipoproteins serve as central integrators between the
mineral, vitamin and haematopoietic components of adaptation under various models
of heat or oxidative stress [38, 52, 53]. Significant negative correlations with AST
activity (r =—0.302; p = 0.0329), MCHC (r = —0.306; p = 0.0303) and glucose (r = —
0.512; p = 0.00014) reflect complex interactions between lipid, energy and hepatic
metabolism. Similar results have been reported in studies with models of summer stress
and comparisons of blood lipoprotein and enzyme levels at different times of the year
[12, 36].

Trends were also observed for associations with beta-globulins, haemoglobin
and platelets, which require further analysis to elucidate their biological significance.
At the same time, variability in these parameters has repeatedly been recorded during
transitional periods, which may be related to individual animal responses and the
impact of seasonal microclimate [22, 43].
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Thus, the results obtained indicate that beta-hydroxybutyrate, glucose and
lipoproteins are not only biological markers of individual metabolic pathways but also
reflect the status of protein, mineral, enzymatic and haematological profiles in a
comprehensive manner. The identified significant associations confirm the integration
of homeostatic regulatory mechanisms, which is consistent with modern concepts of
animal adaptation physiology to climatic and technological factors [8, 54, 55].

Conclusions and prospects for further research. It was established that in
Brown Swiss cows kept year-round in a naturally ventilated loose housing system,
beta-hydroxybutyrate, glucose and total lipoproteins exhibit close correlations with the
main morpho-biochemical blood parameters. These biomarkers were found to be the
most sensitive indicators reflecting changes in energy, protein and mineral metabolism,
as well as adaptive processes in the animals throughout the year. Further research
should focus on assessing the prognostic value of these biomarkers for different dairy
cattle breeds, as well as on developing integrated biological indices for systematic
monitoring of adaptation and welfare in cattle under industrial conditions with year-
round housing in naturally ventilated barns.
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KOPEJIALIA MIK KJIIOYOBUMHU BIOMAPKEPAMM (BETA-
T'IJIPOKCUBYTUPAT, TJIIOKO3A, JIIMONPOTEIAN) TA
ITOKABHUKAMM KPOBI Y HIBIIIBKUX KOPIB 3A YTPUMAHHS Y
IMPUPOJHO BEHTHJIBOBAHOMY IIPUMIINEHHI

AHoTanisa

Y pobomi Oocniooceno ocobrusocmi 63a€M038’A3Ki6 MidC KIOYOBUMU OiomapKepamu
eHepeemuyHo20 ma AinioHo2o oominy (bema-ciopokcubymupam, 2noKo3a, ainonpomeiou) i mopgho-
OIOXIMIUHUMU NOKAZHUKAMU KPOBI Y KOPIi8 OYpoi weiybKoi nopoou 3a yMo8 YiiopiuHo2o YmMpUuMaHHs
Y NPUPOOHO-6EHMUNLOBAHOMY NPUMIWEHHI. AKmyanrbHicmb npobiemu 3YMOBIeHd 3POCMAHHAM
yacmomu mMemaboniYHUX NOPYULeHb | NPOsSI8Y MeENi08020 CIMPECy V 8UCOKONPOOYKMUBHUX MBAPUH,
WO NOCUTIOEMbCS 3d 6NIUBY CE30HHUX KOAUBAHb MIKpOKAimMamy. Bueuenns ingopmamuenocmi
Kpo8 sinux biomapkepie € nepcnekmusHum O0Jisl pAHHbOI OlA2HOCMUKU MemadOaidHO20 HANPYIHCEHHS
ma niosuweHHs: epexmusHocmi KOHMPOO 3a cmanom 000pooymy meapun. Jlocniodcenms
nposedeHo Ha Koposax Opyeoi nakmayii (n=50) Ha 00HOMY 3 HAUOILILUUX MOIOYHUX KOMNAEKCI8 i3
Ppo38edents 6ypoi weiybKoi nopoou 8 YeHmpanvbHil yacmuni YKkpainu. 3a KOJCHUM Ce30HOM POKY
BUNAOKOBUM YUHOM OYIU CHOPMOBAHI penpe3eHmamusHi pynu MOJOYHUX KOPI8 3 O0OHAKOBOIO
npoodykmusHicmio i nepiooom naxkmayii. Jocnioxcyeanu OinKo8ul, AiniOHUL, BY21e800HUL I
MIHEpanbHullL OOMIH, a MAKOM#C NOKASHUKU KposomeopenHs. Ilocooni ymosu (memnepamypa,
80102iCMb, PO3PAXYHOK MEeMNepamypHo-60J102ICHO20 THOEKCY) OYIiHI08ANU 3a OAHUMU HAUOIUNCHOL
Memeocmanyii. B3aemo3e’ 130K Midc NOKA3HUKAMU KPOGI 8U3HAYAIU 34 Koeghiyienmom Kopenayii
Cnipmena. Ilpeocmaenennss Oawux i cmamucmuyua o006poOKa NposedeHi i3 BUKOPUCTAHHAM
npozpamuozo 3abesneyenns Statistica 12 (StatSoft Inc., USA). [locmosipnumu 8asicanu pe3yiomamu
npu P< 0,05. Pe3ynomamu nokasanu, wo Oema-2iopokcubdymupam mas O0OCMOSIPHI He2amueHi
38’A3Ku 3 akmusHicmio neuinkosux gepmenmis (AJIT, r = —0,465; ACT, r = —0,321; p < 0,05).
I nroko3a neeamuero Kopeniosana iz 3azanvium xanvyiem (r = —0,742; p < 0,05), cniggionouieHHAM
Ca/P (r =—-0,561; p < 0,05), cemamoxpumom (r = —0,472; p < 0,05), 3aeanbHumu ninonpomeioamu
(r=-0,512; p < 0,05) ma arvoyminamu (r = —0,283; p < 0,05), a no3sumusHo — 3 HeOpP2aHIUHUM
docgopom (r = 0,309; p < 0,05), MCH (r = 0,333, p < 0,05) i MCHC (r = 0,385; p < 0,05). [{na
Jinonpomeioie UABUBCs XaApaKMepHUM NO3UMUBHULL 38 A30K 13 3a2anvHum Kanvyiem (r = 0,532; p <
0,05), kapomunom (r = 0,399; p < 0,05), cemamoxpumom (r = 0,417; p < 0,05), Ca/P (r = 0,294, p
< 0,05) ma necamusnuii — 3 ACT (r = —0,302; p < 0,05) ma MCHC (r =-0,306, p < 0,05). Busgneni
00CmMOGIpHI  Kopenayii Midc KIo4osumu Oiomapkepamu 1 2emMamonociyHUMU NOKAZHUKAMU
8i000Opasdcaromsb  KOMNIEKCHICMb  pe2yIsamopHUX —MexaHizmie ecomeocmasy. OmpumaHi Oawi
niomeepoXCyloms OOYIIbHICMb 00HOYACHO20 MOHIMOpUHZY OGema-2iopokcubymupam, 2uoKo3d,
Jinonpomeiou 6 Kpoei 0l OYiHKU MemaboNiuHoi adanmayii ma pu3uxié po36umky NopyueHsb 3d
CYUACHUX cucmem YMpUMAHHs MOTOYHUX KOPIB.

Knrwowuoei cnosa: roposu wsiybkoi nopoou, Oiomapkepu, mopghonociuni i OioxXimiumi
NOKA3HUKU KPOBI, Kopenayisn, aoanmayis, MiKpOKIimam.

Crarrts mamiima g0 pemakiii 20 ciuas 2026 poky
CrarTs npoinuia pereHsyBanHs 23 motoro 2026 poky
Crarts onyosmikoBana 30 6epesns 2026 poky.
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Abstract
The article is descriptive and review-based and is devoted to the analysis of the use of modern
breeding methods in animal husbandry. The breeding process is highlighted as an important
component of the agricultural sector, since it contributes to the improvement of the genetic
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characteristics of animals. The most effective breeding methods in animal husbandry and the
agricultural sector are also described. It is emphasized that the theoretical basis of breeding is
genetics and only a deep knowledge of the laws of variability and inheritance of traits will allow the
breeder to competently plan and conduct breeding work. It is indicated that in addition to genetics,
the breeder must have thorough knowledge of the biology of the selected object of study, the laws of
its reproduction, growth and development of its individuals, their resistance to infectious diseases
and other adverse environmental factors. Thus, the article highlights that breeding programs for the
creation of new plant varieties and animal breeds, first of all, are firmly based on genetic principles,
relying on the laws of genetics. The article also describes how genetic and breeding research on farm
animals is key to increasing the productivity and quality of agricultural products. It also considers
how modern animal husbandry, using the achievements of basic biological sciences, including DNA
technologies, leads to increased economic efficiency in the agro-industrial complex. It is emphasized
that quantitative traits in animals are particularly important, including milk production, milk
composition, meat and carcass quality, fertility, as well as resistance or susceptibility to infections.
It is also described that these traits are mainly polygenic, which is the result of the interaction of
several genes. As a result, it is emphasized that the development of economically useful traits is also
of crucial importance, and chromosome maps of farm animals are necessary, which increases the
likelihood of detecting polygenic quantitative traits and the effectiveness of breeding efforts using
genetic markers.

Keywords: Keywords: DNA, selection, animal husbandry, variability, inheritance, methods,
breeding, farm animals, innovations, genetics, chromosome maps, genetic markers.

Relevance of the problem. Today, with intensive selection in livestock
breeding, the introduction of advanced technologies, and the requirements for the
productive qualities of animals have increased significantly. For farm animals, an
important and determining criterion is a specialized direction of productivity and its
high level, the duration of productive life, stress resistance and resistance.

The selection process is an important component of the agricultural sector, as it
contributes to improving the genetic characteristics of animals. It can also affect the
quality of products, health and resistance to diseases. There are various progressive
selection methods, such as genetic engineering, marker selection and breeding
methods, such as artificial insemination and embryo transplantation [1, 2].

Genetic and selection research of farm animals is the key to improving the
productivity and quality of agricultural products. Modern livestock breeding using the
achievements of fundamental biological sciences, including DNA technologies, results
in increasing the economic efficiency of the agricultural industry. Quantitative traits of
animals, namely: milk yield, milk composition, meat and carcass quality, fertility,
resistance or susceptibility to infections, are mostly polygenic traits that are the result
of the interaction of many genes. The development of economically useful traits is
based on the identification of polygenic systems for marking and mapping the main
genes of breeding traits. The more complete the chromosome maps of farm animals
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are, the higher the probability of marking polygenic quantitative traits and the higher
the efficiency of breeding work using genetic markers [3].

Molecular genetic markers, the polymorphism of which is closely related to the
variability of polygenic quantitative traits, allow us to detect the influence of
environmental factors that modify the phenotypic value of a given trait, and this
significantly simplifies breeding work with it, as well as the forecast of its
development. Artificial insemination of livestock on a large scale has created
conditions for the targeted transfer to the offspring of gene complexes that underlie the
development of economically useful traits. The technology of superovulation and
embryo transplantation significantly and dramatically increases the possibility of
obtaining numerous offspring from animals with desired productivity characteristics
and with certain gene combinations useful for the population.

The persistent work of livestock breeders, breeders, and scientists should be
continued, because breeding work requires appropriate training and knowledge,
especially in the field of applied genetics, without which their successful and effective
application is impossible [4, 5].

Research results. In animal husbandry, genetics methods are used to increase
the economically useful traits of animals, namely:

- when creating new lines and breeds of animals that exceed existing ones in
productivity, differ in specific marker traits (for example, resistance to diseases,
product quality, autosex - sex marking in poultry farming);

- when using the phenomenon of heterosis to obtain hybrid animals and poultry
from specialized related forms characterized by high combining ability;

- when using related breeding (inbreeding) in the breed-forming process and
establishing inbred lines;

- to assess the genetic potential of animal productivity, which is controlled by
the genotype, its preservation in a number of generations;

- to develop methods for assessing the genotype of individual animals and their
groups by the quality of offspring;

- to preserve the gene pool of rare species, breeds and reserve lines, herds;

- for the diagnosis and treatment of viral, bacterial and other infections of farm
animals (using monoclonal antibodies and enzyme-linked immunosorbent assays);

- in the study of genetic changes in organisms associated with increased radiation
pollution;

- in controlling the origin of animals (genetic examination).

In the modern world, doctors fight with hereditary diseases using genetic
methods. Genetic methods are used to assess the ecological state, the manifestation of

undesirable mutations.
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Selection in human production.

The term selection (from the Latin selectio - selection) means - a science that
develops the theory and methods of creating new and improving existing forms of
plants, animals and microorganisms. Selection as a science consists of the following
sections: the study of the species and breed composition of domestic animals; analysis
of the patterns of hereditary variability of animals; research into the role of the
environment in the development of animal traits and properties; development of
artificial selection and selection systems that contribute to the consolidation and
strengthening of desired traits and properties of organisms.

The theoretical foundations of selection, which are most closely related to
genetics, include: hereditary variability of traits and characteristics of animals during
purebred breeding and crossing, methods of selection and selection [6].

The theoretical basis of selection is genetics. Only deep knowledge of the laws
of variability and inheritance of traits will allow the breeder to competently plan and
conduct selection work. Of course, in addition to genetics, the breeder must have a
thorough knowledge of the biology of the selected object of research, the laws of its
reproduction, growth and development of its individuals, their resistance to infectious
diseases and other adverse environmental factors. However, selection programs for the
creation of new varieties of plants and breeds of animals are primarily firmly based on
genetic principles, relying on the laws of genetics.

Like any science, selection has its own subject and methods of research. The
subject of selection in general is the study of the laws of change, the process of
development and transformation of plants, animals and microorganisms in man-made
conditions.

In animal husbandry, the subject of selection is breeds, that is, populations of
farm animals that are artificially created by man and have certain hereditary
characteristics. In a breed, all individuals have similar hereditarily fixed signs and
properties: productivity, a complex of physiological and morphological properties, as
well as a certain reaction to environmental factors. The methods of selection are genetic
methods of induced forms of variability of traits and artificial selection. Actually, the
latter is leading in any programs of breeding work.

Agricultural production is the leading branch of the economy of any society. In
turn, breeding provides agricultural production with high-yielding varieties of
cultivated plants and highly productive breeds of animals. Due to this, labor
productivity in agriculture increases. From this point of view, breeding acquires great
importance in human production activities [7, 8].

The concept of breed. Already in ancient times, man noticed that due to
variability within each population of plant and animal organisms, individuals with
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different levels of resistance to adverse environmental conditions, with unequal fertility
and viability, with various other characteristics are born. Even then, it turned out that
the vast majority of descendants of highly fertile individuals inherit the trait of high
fertility, and the trait of high viability of parents is inherited by the majority of their
descendants, etc. Therefore, already in ancient times, man selected seeds from the best
plants and descendants from the best animals for reproduction. These, at first glance,
primitive methods of artificial selection, which were used for several millennia, gave
good results, a huge number of varieties of cultivated plants and breeds of domestic
animals were created. At the same time, it turned out that most of them, combining
such features as resistance to diseases and harmful insects, as well as resistance to other
adverse environmental conditions, are highly productive and highly productive. Some
of these plant varieties and animal breeds turned out to be so perfect that even with the
use of modern breeding methods they cannot be significantly improved [1, 2, 9].

Cultivated plants and domestic animals originate from their own wild ancestors.
In the process of cultivation and domestication, they all acquired economically
valuable features, the formation of which was facilitated by artificial selection. For
example, high meat and milk productivity of animals or high 110 protein or high sugar
productivity of plants are of no importance in the evolution of a plant or animal
organism. But with the help of artificial selection, man formed alternative features in
animals and plants in such a way that they would ensure maximum productivity.
Therefore, domestic animals and cultivated plants are not adapted to independent
existence.

No domestic animal or cultivated plant, left alone with natural environmental
conditions, that 1s, in the wild, will survive.

Based on the phenotypic and genetic properties of animal breeds and plant
varieties, these concepts can be defined as follows: a variety or breed is a population
of organisms that is created by artificial selection and is characterized by hereditarily
fixed signs of high economic productivity. Thus, the best varieties of wheat created by
Ukrainian breeders, in combination with modern cultivation methods, allow obtaining
yields of 60-80 centners/hectare of grain. Or, for example, in Denmark, annual milk
yields from the best Jersey cows are over 7200 kg with a fat content of more than 6-
7%, and in England, the best potato varieties provide a harvest of high-quality tubers
of 700-800 centners/hectare [2, 10].

The influence of selection, natural or artificial, will be the more effective, the
higher the variability of the traits that fall under the action of this selection. It is the
variability of the source material that is the fundamental basis necessary for the creation
of new animal breeds and plant varieties. In this case, all forms of hereditary variability,

including mutational and combinational, play the most important role. As for
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modifications, since this form of variability is not inherited, it significantly complicates
the implementation of artificial selection.

Forms of artificial selection.

The doctrine of artificial selection was developed by C. Darwin. In his works
"The Origin of Species..." and "Variability of Animals and Plants under
Domestication" (1868), he distinguished three forms of selection that operate in the
process of forming new animal breeds and new plant varieties, namely: natural
selection, unconscious selection and methodical selection (artificial).

Natural selection. It was under its influence that the characteristics were formed
in the populations of various species of animals and plants, by which man isolated the
corresponding organisms from the wild and introduced them into culture.

In addition, in the process of domestication of animals and cultivation of plants,
as well as in the process of creating new breeds and varieties, natural selection
continues to act regardless of the will of man. This is due to the incessant processes of
mutational variability. The processes of spontaneous mutagenesis can be strengthened
or weakened, but cannot be stopped [11].

Mutational variability under the influence of natural selection is capable of
introducing into the genotypes of breeds or varieties modifications of some
characteristics, the formation of which was not foreseen by the breeder.

In both wild and domestic animals, natural selection contributes to the
destruction of harmful mutant genes and the survival of those most adapted to
environmental conditions. It should be noted that natural selection in populations of
domestic animals is aimed at the survival of those individuals that are more adapted to
the environmental conditions provided by man.

Unconscious selection. This is a form of artificial selection that was carried out
by man unconsciously, without any desire to breed a new breed. This form of selection
developed spontaneously, because man always left the best animals for the tribe, and
for sowing - good seeds, and for food or other needs he was the first to use animals and
fruits of plants that were inferior in terms of the development of traits to the best
specimens. Unconscious selection has been occurring continuously for many
millennia. Therefore, it has led to the creation of populations of animals and plants with
traits inherent only to a certain natural and climatic zone or a certain geographical
region. Such populations are called local breeds, varieties or populations. Note,
however, that over the past two to three centuries, the formation of local breeds or
varieties has been influenced by the genotypes of breeds and varieties that are
occasionally imported from other areas.

Methodical selection. This is a form of conscious artificial selection. It is used
by man in case of desire or necessity to make changes in the formation of the
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characteristics of a breed or variety towards a certain ideal. Man consciously selects
and uses for reproduction only those individuals whose phenotypic characteristics in
their manifestation more closely correspond to the expected ideal. Methodical selection
over several or many generations allows to achieve the desired results [12].

Thus, artificial selection is carried out by man and is aimed at increasing the
frequency of desired genes by allocating the most productive individuals to the tribe
by the breeder. And natural selection eliminates those individuals that are not adapted
to the environmental conditions. Therefore, often in practice, natural and artificial
selection act in opposite directions.

Selection does not create new genes. It is carried out with the aim of increasing
the frequency of desirable genes in the population and reducing the frequency of
harmful genes.

Suppose that A is desirable, and a is undesirable.

QAAy & aa

F1 Aa (frequency is 0.5)

F2 1 AA, 2Aa, 1 aa (frequency is 0.5)

Therefore, the proportion of gene A in F2 is still 0.5. But if all individuals with
the genotype aa are eliminated, then among the individuals that remain there will be
4A and 2a. As a result, the proportion of gene A will be increased to 0.67, and the
proportion of gene a will be reduced to 0.33, etc.

If selection is effective, then its genetic consequence is expressed in an increase
in the proportion of the gene for which selection is carried out. If the proportion of the
desirable gene increases, then the proportion of individuals homozygous (AA) for the
desirable gene also increases.

Depending on the breeding program and the biological characteristics of the
breeding object, various types of selection are used in practice, determined by the
nature of the action of genes: selection for a dominant gene, selection against a
dominant gene, selection for a recessive gene, selection against a recessive gene,
selection for genes with an epistatic effect, selection for genes with an additive effect,
etc.

Selection methods based on Mendel's laws.

With the understanding of the rediscovered Mendel's laws, the concept of the
combining ability of genotypes of lines, varieties of breeds and even individual
organisms was formed.

Combining ability is the relative level of viability and productivity of offspring
from crossing partners belonging to different lines, varieties (breeds) or species. A
distinction is made between general combining ability and specific combining ability.
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The total combining ability is the average level of heterosis in the offspring from
crossing lines, plant varieties or animal breeds with any of the partners under study. In
breeding work, diallel, topcross, polycross and free crosses are used to identify the total
combining ability.

Diallel or polyallel crosses are understood as crossing individuals of a separate
line or a separate family with individuals of other lines or families in all possible direct
and reciprocal combinations in order to study their combining ability.

The number of possible combinations between different lines in direct crosses
will be [n"2)" —n"2

where n is the number of lines involved in the crosses.

Specific combining ability is the ability of any line or variety (breed) from
crossing with its partner to produce offspring with a certain burst of heterosis.

Often, hybrid F2 offspring are split by phenotypic traits into groups in such
proportions that there is doubt about the regularities to which this splitting should be
subject according to Mendel's law. Then the researcher, relying on the genetic laws of
heredity, can put forward a working hypothesis to explain the data obtained. If, using
the working hypothesis, the theoretically expected frequencies are calculated and
compared with the frequencies obtained in the experiment, the degree of
correspondence between the distribution of the actually obtained and theoretically
calculated frequencies will show how much these distributions correspond to each
other.

In statistics, the working hypothesis is also called the null hypothesis. This
means that if the working hypothesis is confirmed, the difference between the
experimentally obtained and theoretically calculated distributions is zero. The degree
of correspondence of the actual data to the expected is calculated using the
correspondence criterion, which is called the y2 criterion (Chi square).

When comparing the empirical value of the chi-square calculated using this
formula with the theoretically expected, that is, with the standard value, two situations
may arise. The first situation is x*2 empir >[[x"2 )" stand at a certain number of degrees
of freedom - y. This means that the distribution of empirical frequencies is significantly
different from the distribution of theoretically expected frequencies. Therefore, we can
say that the two frequency distributions being compared - the experimental and
theoretically expected - are incompatible. They belong to different populations.
Therefore, the working hypothesis is not confirmed.

Assessment of specific combining ability. Animal breeding based on the
assessment of specific combining ability means that with a significant effect of non-
additive genes, selection can be aimed at using the effect of heterosis. This is achieved,
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as a rule, by crossing lines or breeds in poultry and pig farming for traits that are poorly
inherited and are controlled mainly by non-additive genes [2, 4, 13].

The first stage of such work is the creation of several inbred lines by inbreeding.

The next stage is checking the created lines for compatibility, that is, identifying
combinations of cross lines that produce the most productive offspring. Inbred lines,
from which the most productive offspring are obtained when crossed with each other,
have opposite homozygosity for many pairs of genes, which provides higher
heterozygosity of the offspring and the manifestation of the heterosis effect.

An example of such a breeding scheme is reciprocal recurrent selection, aimed
at increasing the combining ability of two or more lines or breeds that have been found
In previous Crosses.

Selection by quantitative factors.

The vast majority of traits in certain organisms differ in the quantitative
manifestation of their variability in the process of reproduction. Quantitative variability
is referred to as such variability, in which the numerical value of a trait in a set of
organisms of the same type forms a continuous series of classes, which make up the
variation series. Recall that in Mendel's studies on different varieties of peas, each gene
differed from its allelic partner with high discontinuity. It was thanks to this effect that
Mendel discovered units of heredity - genes. However, such traits as the mass of the
organism, its linear and volumetric dimensions, growth rates, the capacity of certain
substances in various components of this organism, and others are characterized by the
continuity of the transition from one size of the trait to another.

For example, pea seeds can be smooth or wrinkled in shape, but the protein
content in individual pea seeds in different populations can vary from 22 to 34% with
continuous transitions in their ranking from seed to seed. Numerous studies have
shown that quantitative traits are formed under the influence of many non-allelic genes
of unambiguous action. Therefore, unlike qualitative traits, which are inherited
alternatively, quantitative traits are inherited polygenically. Hence, polygenic
inheritance can be imagined as a function of a whole system of genes, the interaction
of which during the formation of the organism determines the quantitative effects of
various traits and serves as the genetic basis of quantitative variability. An important
feature of polymeric genes is that from the crossing of individuals that differ from each
other in a quantitative trait, offspring with an intermediate inheritance of this trait are
always reproduced. Therefore, the ability of dominance in this case is not manifested
[4, 13].

However, due to the complexity of the genetic systems that determine the
development of quantitative traits, selection for these traits in the process of selection
work is significantly complicated. Therefore, methods of statistical analysis come to
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the aid of breeders. The simplest of them is the method of comparing the average values
of an economically useful trait that manifests itself in the compared populations
(confidence level td).

Determining the level of probability of the difference between the averages of
the compared populations does not provide information about the dependence of the
nature of the manifestation of a quantitative trait on certain genes. At the same time, in
the practice of selection work, it is often necessary to determine what determines the
variability of a quantitative trait in a particular population of organisms. After all, it is
known that the variability of traits can be caused by both the heterozygous state of the
genotype and the modifying influence of environmental conditions. But since the
formation of quantitative traits is determined by several (or even many) non-allelic
genes of unambiguous action, in order to find out their number for a certain trait in a
certain species of organisms, it is necessary to conduct rather laborious studies over
dozens of generations.

To avoid the above difficulties, breeders use the heritability coefficient. This
coefficient determines the size of the share of the genetic component in the phenotypic
variability of a quantitative trait, which is due to the function of the corresponding
system of polymeric genes of unambiguous action. Therefore, the heritability
coefficient makes it possible to judge only the specific weight of the genotypic
variability of a trait in a certain set of organisms.

Selection for one quantitative trait [7, 11].

Quantitative indicators include numerous economically useful traits that have
economic value. This is the milk yield from a cow, the content of nutrients in it, the
meat yield in pigs, the number of piglets born by a sow, the laying ability of chickens,
the shearing of wool in sheep, and the like. These traits are formed under the influence
of numerous pairs of genes, each of which has a low, individual phenotypic effect. The
formation of such traits occurs under the influence of both additive and non-additive
genes.

Unlike qualitative traits, quantitative traits are largely influenced by
environmental conditions. The concept of "environment" includes such factors as the
body's supply of nutrients, diseases, temperature, air humidity, and others that
accompany an individual throughout the entire ontogenesis period.

Phenotypic variability, which has a number of features, is caused by
environmental factors. It is not transmitted from parents to offspring, it covers
genotypic variability, which makes it difficult to detect. In order to reveal the genetic
potential of an individual, appropriate environmental conditions are necessary. By
creating optimal environmental conditions, it is possible to achieve a rapid increase in

the production of livestock products.
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The magnitude of genetic progress per generation (SE) achieved by selection for
a quantitative trait depends on the magnitude of the selection differential (Sd) and the
heritability coefficient of the trait (h"2" ) :

SE =Sd « h"2#

The selection differential is the difference between the average value of the trait
in animals selected as the group of parents of the next generation (P), and the average
value of the same trait in the herd or population ( P ):

Sd=(P-P)

For example, if in a herd of cows with an average milk yield of 4000 kg ( P ) of
milk, the breeding nucleus will be selected

That 1s, over several generations, as a result of targeted selection of cows for
milk yield, the average level of herd productivity increases. As already noted, this is a
consequence of an increase in the concentration of genes that determine the level of
animal productivity.

It is necessary to highlight one of the most important provisions of the theoretical
foundations of selection, that the growth of animal productivity as a result of selection
will occur under the condition of adequate improvement of environmental conditions,
since the realization of the genetic potential of highly productive animals requires a
high level of feeding and maintenance. Without the creation of appropriate conditions,
a breeding animal with a high level of genetic potential, especially imported specialized
breeds, will not meet the standard in terms of its exterior and productivity.

It is also necessary to note the second regularity - the interaction of the genotype
of animals with the environment. As an example, we can cite the crossing of dairy
breeds of cattle in Ukraine with Holstein breeders. Practice has shown that with an
increase in bloodline of the Holstein breed in crossbred animals, the genetic potential
for milk yield increased. However, in commercial herds with a low level of feeding
and maintenance, the absolute milk yield of crossbred animals did not increase. In such
herds, the best genotypes show worse results. The reason for this is that crossbred
animals with high bloodline to the Holstein breed are characterized by increased energy
metabolism, require a higher level of feeding, react sharply to unbalanced diets and
low-quality feed, reduce fatness and live weight, and are more susceptible to diseases
in adverse environmental conditions. Since such shortcomings are constantly observed
in commercial farms, the duration of productive use of such animals is significantly
reduced. The level of their milk productivity and reproductive ability decreases [12,
13].

Selection of animals by a complex of traits.

In breeding activities, animals are selected more often by a complex of
economically useful traits that have different economic significance, different degrees
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of inheritance and genetic correlations between them. Theory and practice demonstrate
that increasing the number of selection traits in a breeding program leads to a decrease
in the genetic progress of each of them. If the traits are independent of each other and
have the same degree of inheritance, then with simultaneous selection of animals for n
traits, the genetic progress for each of them will be Vn . That is, the more traits are
included in the breeding program, the lower the effect of selection for each of them.

There are several methods of selecting animals for a complex of traits: the
method of sequential (tandem) selection, the method of independent levels of culling
and selection indices.

The method of sequential (tandem) selection involves selecting animals for one
trait for several generations until the desired improvement is achieved. Subsequently,
the selection pressure for this trait decreases, and efforts are directed to improving the
second trait, then the third, etc. If there is a positive relationship between the breeding
traits, then this selection method is quite effective. However, there is mostly a negative
correlation between the main breeding traits, especially between the quantity of
production and its quality. In such a case, this selection method will be ineffective. For
example, a negative genetic correlation between milk yield and milk fat content will
actually nullify the effectiveness of sequential selection, since genetic improvement of
one trait will lead to genetic deterioration of the second.

When selecting animals by independent levels, a minimum grade is established
for each trait, the requirements of which must be met by breeding animals. If the
requirements for one of the traits are not met, the animal is removed from breeding.
The disadvantage of this selection is that animals with a high development of traits
have to be culled, because they do not meet the standard for one of them. For example,
with a selection standard of egg production of chicken lines of 250 eggs, egg weight of
60 g and hatchability of 80%, one laying hen had 270 eggs, an average egg weight of
60 g and hatchability of 88%. Another laying hen had the following indicators: 280
eggs, 65 g and 70%. Despite the fact that the other laying hen has high egg productivity,
she will be culled, because her fertility does not meet the standard [11].

However, this method is widely used in breeding practice, for example, in the
sequential selection of bulls for breeding associations. It is also used in the creation of
specialized homozygous lines in poultry and pig farming, in the selection of animals
for exhibitions, auctions, and test stations.

The most effective is the method of breeding indices, since it makes it possible
to select highly valuable animals for a breeding group, even if they do not meet the
standard for one trait. The measure of the value of an animal is an index or a total value
for all breeding traits, compiled taking into account the economic and genetic
significance of each trait. If the index is compiled correctly, taking into account all

254



Agrarian Bulletin of the Black Sea Littoral. 2026, Issue 118
ISSN2707-1162 (online) ISSN 2707-1154 (print) //Cinbcokozocnodapevki Hayku//

factors (relative economic value of the trait, heritability, genetic correlations, etc.) and
taking into account genetic and mathematical methods and computers, then this method
allows you to obtain the greatest breeding effect for a certain period of time and per
unit of funds spent.

In addition to selection, the effectiveness of selection is based on breeding and
selection methods.

The effectiveness of selection depends on breeding methods.

Breeding methods include - a system of selection and selection of farm animals,
taking into account their species, breed and line affiliation.

Selection (selection) is a process that determines the relative proportion of
descendants of a genetic group (structure) of a population (herd, line, family), which
remains for reproduction in subsequent generations.

Selection is a system of measures for mating individuals (males and females) in
order to obtain offspring with high productive and breeding qualities from them.

In the system of breeding methods, there is purebred breeding and various forms
of crossing.

Purebred breeding is the mating of animals belonging to the same breed. The
offspring obtained from such mating is called purebred.

Purebred breeding, especially of dairy breeds of cattle, is the main method. The
most highly productive are animals obtained through purebred breeding. The main
methods of purebred breeding are outbreeding, inbreeding, and breeding by lines and
families [12].

Crossbreeding is the mating of animals belonging to different breeds and species,
as well as the mating of crossbreeds with each other. The offspring obtained through
crossbreeding are called crossbreeds or hybrids. Most often, hybrids are called
offspring obtained through interspecific crossing. When crossing, the heterozygosity
of animals increases, which often leads to heterosis. Therefore, crossbreeding,
especially in poultry and pig farming, is the main method of obtaining highly
productive commercial animals.

The method of outbreeding should be distinguished from crossbreeding.
Outbreeding is the mating of individuals of a breed that are not related to each other by
kinship, which is used to obtain purebred animals.

The genetic consequences of crossing and outbreeding are directly opposite to
inbreeding. While inbreeding promotes homozygosity for most gene pairs, crossing
and outbreeding lead to an increase in heterozygosity.

For example, if one breed is homozygous for the dominant gene (AA) and the
other is recessive (aa), then all offspring obtained from crossing these breeds in the first
generation (F1) will be heterozygous (Aa). In subsequent generations, heterozygosity
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decreases, since 120 gene splitting occurs. Thus, in F2, the number of heterozygous
individuals will be only 50%: 1 AA, 2 Aa, 1 aa. This situation is also true for traits
affected by more than one pair of alleles.

Animals obtained from crossing or unrelated mating are less constant than inbred
ones. Heterozygous animals transmit different genes to their offspring.

When crossing, in some cases and for some traits, heterosis is manifested in F1.
Heterosis or hybrid vigor is an increase in the viability of crossbred offspring compared
to the parents of the original breeds, which is manifested in improving reproductive
function, growth rate, and increasing productivity.

The phenomenon of heterosis has been known since ancient times. One of its
examples is the mule - an F1 hybrid obtained from interspecific crossing of a donkey
with a mare. As has long been known, the mule has good adaptability to a hot climate,
enduring to hard work. In recent years heterosis is obtained in poultry farming, pig
farming, and beef cattle breeding. In poultry farming, by crossing, for example, white
Plymouth Rock laying hens with white Cornish roosters, synthetic lines of highly
productive broiler crosses have been created based on the breeding of specialized
combined inbred lines. Egg-producing crosses are created based on the crossing of
inbred lines of the Leghorn breed. The effect of heterosis can be determined by
comparing the level of productivity of crossbred and purebred animals. Some breeders
believe that the most objective assessment of the effect of heterosis is the excess of the
average productivity of the offspring in F1 over the productivity of the best of the
parental forms of the original breeds. However from a genetic point of view, a more
reasonable method of assessing the effect of heterosis is to compare the average
productivity of the offspring F1 with the average productivity of the parents. If the trait
is significantly affected by the non-additive effect of genes, then the average F2 does
not coincide with the average of the parents, but turns out to be higher or lower than it.
In some cases, it may be higher than the highest, or lower than the lowest value in the
parents. Heterosis is due to the heterozygosity of genes that exhibit a non-additive
effect (dominance, overdominance, epistasis). The influence of dominance on the
manifestation of heterosis can be traced on the example of American beef cattle
breeding. J. F. Leslie (1982) believes that most of the breeds of animals in the United
States were bred on the basis of a relatively small number of animals imported from
Western Europe. Therefore, it is likely that they are homozygous for many genes or
that the frequency of one allele in some breeds may be higher than in other breeds.
Thus, more than half of the American Shorthorn population comes from a single bull.
When crossing such breeds with each other, heterosis was obtained in terms of average
daily gain [13].

256

ONoIE



Agrarian Bulletin of the Black Sea Littoral. 2026, Issue 118
ISSN2707-1162 (online) ISSN 2707-1154 (print) //Cinbcokozocnodapevki Hayku//

The cause of heterosis can also be overdominance, that is, when several pairs of
genes act on the same trait, and the strength of their action is not the same. With this
type of gene action, it is impossible to fix the desired combinations of genes in one
line, because the gene action depends entirely on heterozygosity. In this case, the only
way to take advantage of this type of gene action is to form inbred homozygous lines.
Then the lines must be tested in crosses in order to identify those that are well-matched,
which show the greatest heterosis in the offspring. This is exactly what is done in
poultry farming when creating highly productive crosses. In farm animals, the effect
of heterosis is manifested in traits with a low degree of heritability, that is, in traits that
are more susceptible to the influence of adverse environmental conditions and
inbreeding. Practice has shown that the effect of heterosis depends on the magnitude
of the genetic difference between the individuals being crossed. Therefore, a greater
effect of heterosis is obtained when crossing breeds with each other, rather than lines
within a breed. A higher effect of heterosis is obtained when crossing breeds with a
more pronounced genetic difference than when crossing breeds with a similar genetic
structure. From a theoretical point of view, this should be understood as meaning that
unrelated parents have less chance of being homozygous for the same pair of genes
than related ones. In recent years, interbreeding has been widely used to breed new
highly productive breeds by mating dams of local breeds with breeds of specialized
productivity. In Ukraine, a meat breed of pigs was bred by crossing dams of the Large
White breed of pigs and other local breeds with sires of imported meat breeds. The red-
and-white dairy breed was created by crossing Simmental cows with Holstein bulls,
the Ukrainian beef breed was bred by crossing Simmental cows with sires of imported
beef breeds [12, 13].

Inbreeding is a selection system for obtaining offspring from mating related
animals.

The genetic consequences of inbreeding are to increase homozygosity in the
population for most gene pairs.

Inbreeding, combined with targeted selection and selection, contributes to the
consolidation of desired traits in the population. Offspring from related parents often
receive the same genes as

a common ancestor. Therefore, there will be a certain similarity between parents
and offspring, which will increase with increasing homozygosity. Using special
terminology, it can be argued that inbred parents are more prepotent than non-inbred
ones. Therefore, in dairy cattle breeding, they try to complete breeding associations
with inbred bulls as fertile animals in order to use them on outbred cows, and in poultry
farming, they try to breed inbred specialized lines to obtain the effect of heterosis in
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At the same time, in the process of inbreeding, mutant genes pass into a
homozygous state, which causes depression (reduction in the viability of organisms or
lethal outcome). However, mutations can be those that reduce viability and those that
increase it. Therefore, depression does not always occur with inbreeding.

Inbred depression is a decrease in the viability and productivity of animals as a
result of inbreeding. Inbreeding depression i1s most susceptible to traits with a low
degree of heritability (hope, egg production, growth rate, reproductive ability, disease
resistance, adaptive ability), that is, traits that characterize the viability of individual
animals and populations as a whole. In industrial animal husbandry, the breeding
system should avoid inbreeding and be based on obtaining heterozygous individuals,
which are more viable and therefore more productive. One form of inbreeding is
considered to be line breeding, the goal of which is to concentrate the heritability of
one representative or one ancestral line in the offspring of several generations.

Line — a breed or interbreed group of farm animals that originate from one or
more outstanding sires. In cattle breeding, lines refer to a breed group of animals that
originate from one sire. In poultry farming, a line is understood as both a breed and an
interbreed group of animals that originate from several sires, specialized in one or more
economically useful traits.

The genetic consequences of breeding by lines are the same as inbreeding.
Breeding by lines leads to homozygosity of pairs of genes that are in the ancestors in
the heterozygous state. The probability that the line offspring will have the same genes
as the ancestor of the line also increases. If the ancestor had a large number of desirable
genes, this will contribute to the fact that the descendants will also have the same
desirable genes. If the ancestor had harmful genes in the heterozygous state, then the
offspring may also have them, and in some animals in the homozygous state. That is
why it is necessary to carefully choose the ancestor of the line. It should be evaluated
by the quality of the offspring not only by economically useful traits, but also by the
presence of recessive harmful genes in their genotype.

Breeding by lines is used only in purebred breeding. The use of inbred lines of
bulls-sprouting on unrelated cows (outbreeding) has become widespread in dairy cattle
breeding, which contributes to the genetic improvement of breeds by economically
useful traits. In addition, linear-rotational selection in commercial herds makes it
possible to exclude spontaneous related mating of cows during artificial insemination
[11,12,13].

Lines are divided into:

- genealogical line - a group of animals that have a common ancestor in the direct
paternal pedigree, obtained without a specific plan, without directed selection and
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selection. Genealogical lines make up the structure of the breed and are a means of
rotational selection in commercial herds in order to prevent spontaneous inbreeding.

- hybrid line - a group of animals obtained from crossing two or more lines of
the same breed or lines of different breeds. This breeding method is used in poultry
farming, it is aimed at obtaining heterosis.

- factory line - a group of animals that originate from an outstanding breeder,
obtained by targeted selection and selection, differs from other lines in characteristic
breeding and productive qualities.

- inbred line - a group of animals that are obtained by close related mating in
several generations. They are bred in poultry farming, less often - in pig farming in
order to obtain [12].

a heterosis effect when crossing such lines. In inbreeding, it is necessary to cull
animals, therefore, in low-fertility livestock (cattle, horse breeding and sheep breeding)
inbred lines are not bred.

- combined lines - lines, when crossed, the effect of heterosis is manifested in
the offspring. The phenomenon of linear combination (combining ability) is widely
used in poultry farming.

Conclusions. The introduction of progressive technologies, selection and
breeding methods in livestock farming, the development and implementation of
methods for breeding and selection of farm animals that take into account the specifics
of all branches of livestock farming are the key to increasing the production of high-
quality food products, in particular milk and dairy products, for consumers and raw
materials for industry.
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Anomauin

Cmamms mae onucosuti ma 021008uil Xapakmep i NPUcesadena awanizy GUKOPUCMAHHSL
CyuacHux memoois cenekyii' y meapuHnuymsi. Bucgimneno npoyec cenexyii, ax 6axciugoi ckiadogoi
azpapHo20 CeKmopy, OCKIIbKU 6IH CHPUAE NOKPAUWEHHIO 2eHeMUYHUX XAPpaKmepucmux meapun.
Taxooc onucano natlepekmueHiuli Memoou cenexkyii y meapuHHuymei, acpapHomy CeKmopi.
Hazonoweno, wo meopemuunoro ocnogoro cenexyii € cenHemuka i miloKu 21uO0Ke 3HAHHS 3AKOHIE
MIHIUBOCMI mMa YCNAOKYBAHHA O3HAK O003601UMb CeleKYIoHepy 2paMOmHO NIAHYyeamu ma
npogooumu  cenekyiliny pooomy. Bkasano, wo Kpim 2eHemuxu, celeKyioHep NO8UHeH Mamu
IPYHMOBHI 3HAHHSA 01011021i 00pano2o 06'ekma 00Cni0NHCeH S, 3aKOHIB 11020 PO3ZMHONCEHHS, POCIY Ma
PO3BUMKY 1i020 0COOUH, iX cmiukocmi 00 IH@EeKYIiHUX 3aX80PHO8AHbL MA THUWUX HECHPUSMIUBUX
ghaxmopis nagxkonuwHb020 cepedosuua. Omoaice 8UCEIMIEHO Y CMammi, wjo, celeKyiluni npoepamu 3i
CMBOPEHHS HOBUX COPMIB POCIUH [ NOPIO MBAPUH, nepul 3a 8ce, MiYyHO OA3VIOMbCSL HA 2eHeMUYHUX
NPUHYUNAX, CRUPAIOYUCHL HA 3aKOHU 2eHemuKu. Y cmammi maxodic onucaxo, AK 2eHemuyHi ma
CenekyitiHi  O0CNIONCEHHST  CLIbCLKO2OCNOOAPCOKUX MBAPUH €  KAHUOBUMU O  NIOBULYEHHS.
NPOOYKMUBHOCMI MaA AKOCMI CLIbCbKO20CN00apCbKoi npodykyii. Taxoic pozenidaemocs, AK cyiacHe
MBAPUHHUYMBO, BUKOPUCTNOBYIOUU OOCASHEHHS (DYHOAMEHMANbHUX OION02IYHUX HAYK, BKIIOYAIOYU
JHK-mexnonoeii, npuzeo0ums 00 nio8UUeHHs eKOHOMIYHOI edheKmuUBHOCMI 8 azponpoMucio8omy
komniexci. Haeonoweno, wo KinbKicHi 03HAKU y MBAPUH € OCOOIUBO BANCTUBUMU, BKIIOUAIOUU
BUPOOHUYMBO MOJIOKA, CKAAO MOJOKA, AKICMb M'ca ma mywi, niooyicms, a maKoic CmiuKicmo
abo cnputinamaugicms 00 iHgexyiu. Takooc onucano yi 03HaKU, K NepesadcHO NOJeHHI, Wo €
Dpe3yIbmamom 83a€mMo0ii KiIbKOX 2eHis. B pezynbmami Ha2ol0uwieHo, wo pO36UMOK eKOHOMIUHO
KOPUCHUX O3HAK MAKONC MAE GUPTUUATIbHE 3HAUEHHS, | XPOMOCOMHI KAPMU CilbCbKO20CNOO0APCLKUX
MBapuH € HeoOXIOHUMU, WO Ye NIOBUUYE UMOBIDHICIb BUABNEHHS NOJIICeHHUX KINIbKICHUX 03HAK ma
epexmusHicms ceneKyitiHux 3yCulb 3a O0NOMO2010 2eHeMUYHUX MAPKePISs.

Knrouoei cnosa: [[HK, cenexyis, meapuHnuymeo, MiHIugicms, yCnaoKy8auHs, Memoou,

PO36e0eHHs1, CLIbCbKO2OCNO0APChKI MEAPUHU, THHOBAYIL, 2eHEMUKA, XPOMOCOMHI KApmu, 2eHemuyHi
mapxepu.
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Cratts Haxgiiinuia 1o pepakuii 20 ciuns 2026 poky
Crarts npoinuia peueHsyBanss 23 notoro 2026 poky
Crarts omy0uikoBana 30 6epesns 2026 poky
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NEPCHEKTUBHU OO0 MOKPAIIIEHHSA CBUHEN BITUU3HAHUX
MOPIJ 3A PAXYHOK CEJIEKIIMHO-TEHETUYHUX I
TEXHOJOI'TYHUX YNHHUKIB

Anomauin
Y cmami poszensoaromvcsa winaxu noxpawjenHs —CeUHel GIMYUSHAHUX NOPI0 HA OCHOBI
CeNeKYiUHO-2eHeMUYHUX 1  MEeXHONO02TYHUX ¢axmopie. 3okpema, OYIHKY MAMeEPUHCLKUX

gracmueocmell NIOCUCHUX — CEUHOMAMOK GU3HAUAIOMb 3d XAPAKMEPOM ONYCKAHHA mMynyba Ha
nionocy, momy 0 NOKPAWeHHs SKOCMI 8i000py CEBUHOMAMOK HA NPOMA3L Nepuioco MUICHs
Jlakmayii OoYinbHO OYiHI08AMU WEUOKICMb | Xapakmep onycKkauHs mynyoa Ha nionozy. CeuHOMamox,
saKi nosinbro ((3a 10 i Oinvwe cex.) onyckaromos mynyo Ha nionoey 8i0Hocsms 00 niagnozo muny (I ).
Csunomamox, axi weuoko (3a 6 i MeHuie cek.) OnycKkaoms myayd Ha niono2y, 8iOHOCAMb 00 PI3K020
muny ( 1I). Ceunomamox, sxi onyckaroms myayd Ha nioiocy — mo nO8iIbHO, MO WEUOKO, 8IOHOCAMb
00 3miwanozo muny ( IIl). Hatimenwe 6yno 3adasieno nopocam ceunomamrkamu I, a natidinoue - 11
i 11l munis. Cnaokogicme xapaxmepy onyckawus myayoa Ha nionocy 3a @exuepom — 0,360,025
(p < 0,001), a nosmoprosanicme — 0,20+0,08 (p < 0,05). [na eiomeopenus niemiHHo20 cmaoa
8I0OUPAIOMbCSL CBUHOMAMKU, K MAOMb NIAGHUL MUN ONYCKAHHA MYay0y Ha nionozy, a meapuH

265


https://orcid.org/0000-0001-8653-7092
mailto:vl-iva9008@ukr.net
https://orcid.org/0000-0003-4797-9685
https://svinarstvo.com/zbirnyk/archive/81/tserenyuk@gmail.com
https://orcid.org/0009-0007-5274-975X
mailto:anatoliy.agrotrade@googlemail.com

Agrarian Bulletin of the Black Sea Littoral. 2026, Issue 118
ISSN2707-1162 (online) ISSN 2707-1154 (print) //Cinbcokozocnodapevki Hayku//

PI3K020 [ 3MIUAHO020 MUNY 3 HU3LKUMU BIOMEOPHUMU O3HAKAMU — eubpaxosyroms. Pospobneno
Cnocib OYiHKU CcmMpecocmitikocmi MONOOHAKY C8UHEll 3a PAXYHOK KOHMPOIIO iX emon02iYHux i
IMYHONO2IYHUX peaKyil, OCMAHHI BU3HAYAIOMb 3 PO3MIPOM NPUNYXIOL NAAMU 8YUIHOI PAKOBUHU
uepe3 00HY 000y Nicasi GiONYUEHHS MONOOHAKY, 00 CMPEecCmIlKo20, CMpeccXuibHo20 i cmpec-
CYMHIBHO20 BIOHOCAMb MONOOHAK, VY K020 PO3MIP NPUNYXA0I NAAMU KOJIUBAEMbCS 8I0NOBIOHO 8
mexcax 1,1-1,5 cm; 2,1-2,5 cm, 1,6-2,0 cm, a emonoziuny peaxyiro 6U3HaA4arOmev 3a IHOEKCOM
azpecusnoi nosedinku 3a neputy 000y nicis 6ioayueHHs. JJo cmpeccmiliko2o, cmpeccxuibHo2o i
CMPECCYMHIBHO20 BIOHOCAMb MONOOHAK — IHOEKC aA2PecusHoi aKkmueHOCmi K020 MAE 3HAYEHHs
gionosiono 0,04; 0,071 0,05.

Pospobneno cnocio6 oyinku adanmayitinux eiacmusocmeti NOpPoOCam 8 Kpu3oeuil nepioo
(6i01yuenus, nepecpynyéanus). 3a 00nomozow npodim-wemoody Ha Oecamuil OeHb nicis ma
nepegeoenHs NOPoCAm HA 00POUYB8AHHI BUSHAYANU HOPMOBAHE BIOXUTIEHHS HCUBOL MACU, BUpAICEHe
8 uacmKax ciemu, no KOJCHIU ocobumi. Bcmanoenewo, wjo  ocobunu 3 6eruxum 3HAYEHHAM
HOPMOBAHO20 GIOXUNEHHS JHCUBOI MACU XAPAKMEPUZYVIOMbC BUCOKUM COYIANbHUM PaH2oM i Oinbiu
OOCKOHANUM 20MEeOCMAMUYHUM anapamom, wo NO3UMUBHO GNIUHYIIO HA 8I0200i6elbH) I M'ACHY
npodykmuseHicme. Havieuwa enepeiss pocmy 6 Kpusosuii nepiod 0yia y meapuw, 3HAYEHHs
HOPMOBaHO020 8i0XUNeHHs dHcugoi macu axux oyro +1,0 i euwe (p<0,001). Po3pobaero cnocié oyinku
ma 8i0060py CEUHOMAMOK 3a CMPECOCXUNbHICMIO HAWAOKIE. 3 Memolo mouyHocmi i epexmusrHocmi
OYIHKU MAMOYHO20 NO20I8 51 34 CMPEeCOCXUIbHICMIO HAWAOKI8 OOYIIbHO 0I5l celleKyii siooupamu
CBUHOMAMOK, V 2Hi301 sakux Haniuyemwvcs 80-100 % cmpec-cmiikux nopocsim, wo Haiexcams 00
knacy M+. Pospobneno cnocib 8i0060py KHYpi6 3a cmpecoCXUNbHiCmIO iXHIX HAWAoKi8, 3a AKUM Ha
nepuomy emani nicis 8i0ay4eHHs: NOPOCAM KHYPI& OYIHIOIOMb 3d AKICIMI0 NOMOMCMBEA OMPUMAHO2O
8I0 NOKPUMUX MAmMoK 32i0H0 Oitoyoi Incmpykyii’ 3 6onimyeanns ceunetl (2003 p.) i susnauaroms ix
K1ac;, Ha Opyeomy — 6U3HAYAIOMb IHOUBIOVAIbHY CMPECOCXUNbHICIb NOPOCAM V 2HI301 KOMCHOI
CBUHOMAMKU 3a Koe@iyicHmom 3minu dHcusoi macu nopocam Ha 10-ii Oenv nicisn 0ii mexHonI02iuHUX
cmpecie; Ha MpemvoMy — 6CMAHOGNIOIOMb GIOCOMOK HAWAOKIE Y IXHIX 2eHI30ax 3 pIi3HON
cmpecocmitikicmio); Ha uemgepmomy — y 6 micayie 6uzHauaiomv Klac KHYPi6 3a 61ACHOI0
NPOOYKMUBHICMIO HAWAOKIB 32IOHO THCMPYKYIL 3 OOHIMYBAHHSA, HA N AMOMY — 8i00Upaoms KHypie
Kkaacy enima 32iono Oitouoi Incmpykyii 3 bonimysannsa ceuneti (2003 p.), saxi maroms 60-100 %
CmMpecocmitiKux HawjaokKis y eHi30ax, OMPUMAHUX 810 NOKPUMUX HUMU CEUHOMAMOK.

Knrouoei cnoea: nopooa, cenexyis, mexmonozis, C6UHi, KHYpU, CEUHOMAMKU, NOPOCAmMA,
MOJIOOHSK, NPOOYKMUBHICb, 30epedceHicmb.

Beryn. Opni€ro 3 yMOB YCHIIIHOTO HapoOUlyBaHHS BHPOOHMIITBA CBUHUHU B
VYkpaiHi, € npoBeaeHHs 1HTeHCU(IKAI[lT TaTy3i Ha 1HHOBal1MHIA ocHOBI. [lepu 3a Bce,
CTaH Taly3l CBUHApCTBA, 3AJIEKUTh B1Jl peai3alli KOMIUIEKCY (akTopiB: MTOBHOIIHHOL
r'OJI1BJI1, ONITUMAJIBHUX YMOB YTPUMAaHHSI, €(EKTUBHOI CEJIEKIIHHO-TUIEMIHHOT poOOTH,
gKa CIpsIMOBaHAa Ha YJOCKOHAJIEHHS ICHYIOUMX 1 CTBOPEHHS HOBHUX CIIEIliaii30BaHUX
JHIA, TUMIB, TTOPIJ Ta iX KPOCIB 3 METOIO 30UIbIIEHHS BUPOOHHUIITBA BUCOKOSKICHOT
CBUHMHM Ha OCHOBI METOMIB CXpEIlyBaHHS, MOPOJHO-TIHIMHOI Ta MIXITIHINHOI
riopuauzaii [1, 2].

Ha punky Ykpainu 3a manumu [3] moromis’s crerianxi3oBaHUX TMOPiJl CBUHEH
BITUM3HSHOTO TIOXO/KEHHS (YepBOHA O170MOsca, MONTAaBChKa M SCHA, yKpaiHChbKa
M’sICHa ) CTAHOBHJIO OIS 2 %.

JlaHl JokanbHI MOpoJa M’SICHOTO HAIpsIMKY MPOAYKTHBHOCTI, 32 HHU3KOIO
rocrnoAapchbko KOPUCHUX O3HAK HE MOKYTh MOBHOIIHHO KOHKYPYBATH 13 3apyO1>KHUMHU
BHUCOKOIIPOJAYKTUBHUMHU  CyYaCHUMH T[OPOJAaMU  KOCMOIMOJITaMH B  yMOBax
MIPOMHKCIIOBOTO BUPOOHHUIITBA.
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BpaxoByroun Te, 110 CBHHI CHEIIali30BaHUX M’ SICHUX IOPIJ BITYU3HSIHOTO
MOXO/PKEHHSI ~ MaloTh IME€BHY CEJEKIIWHY IUIACTUYHICTh, JTOCUTh AaKTyaJbHUM 1
NEPCIEKTUBHUM € BHU3HAYEHHs BIUTMBY T€HOTHIOBHX 1 MapaTUNoOBHX (aKTOpiB Ha
010J0T1YHI OCOOMHMBOCTI 3 METOIO iX TOKpAIICHHS, BUSBICHHS Oa)KaHOTO pPIBHSA
KJIFOUOBHX O3HAK MPOJIYKTHUBHOCTI Ta MAPKETHHTOBOTO yIO00aHHS.

AHaJgi3 ocTaHHiX gocailzkeHb i myOuaikamii. Bimomo, mo ycminiHe
MOPOJIOYTBOPEHHSI CBUHEH 3aleXWUTh B BIUIMBY TEXHOJOTIYHMX 1 CEJIEKIIHHO-
reHeTHuHux ¢aktopiB [2]. s TPUCKOPEHHS CENEKI[IHHUX MPOIECiB ChOTOMIHI
AKTUBHO pO3pOOJSIOTh 1 3aCTOCOBYIOTh TEHETHYHI METOMU. Y TEPCHEKTHBI
IUIAHY€THCA 3aCTOCYBaHHS IIMX METOAIB  JUJIi OTPUMaHHSA Yy HaWOMmKIOMY
MalOyTHbOMY TMOMNYJSAIIN  «eTITHUX» CBUHEH 13 HOBUMH MPOJYKTUBHUMHU
XapakTepUCcTHUKaMH [6].

OnHOI0 BaXKJIMBOIO MPOOJIEMOIO y PO3BEJCHHI CBUHEH € IMJABUIIECHHS SIKOCTI
M’sica Ta MiJIBUIIEHHS BIATBOPIOBAIbHUX O3HaK [7, 8]. Hampukman, mociimkeHHs
IOKa3ajio, 110 KIJIbKa TIeHiB kKaHauaartis, Bkiroyaroun MC4R, IGF2, ADRB3 Ta
ATP1A2, cuiibHO BINIMBAJIX Ha SKicTh M’sca [8, 9, 10, 11, 19].

[InsaxoM onTuMizallli roAiBiIl, METOMIB YTPUMaHHs, CIIOCOOY eKCIuTyartarii 1
BUKOPUCTAHHS TBAapUH CTBOPIOIOTHCS BIJMOBIAHI YMOBHU JUIsl MPUCKOPECHHS
CeJIeKIIMHOTO MPOIeCy Ta, 1HKOJW, HaBITh CTBOPEHHS MOpiA. I MmiaBHUIIEHHS
BIITBOPIOBAJIBHUX O3HaK CBUHEH B yMOBaxX ChOTOJICHHS HEOOXIJIHO «PO3pOOUTH Ta
BIPOBAIUTH HOBI TEXHOJIOTI1, IHCTPYMEHTH Ta METOJIH, SIK1 JOIMOMOXYTh 30UIbIIUTH
0araToIUIiIHICTh, MIJBUIIUTH 30€pPEKEHICTh IOTOMCTBA Ta NOAAIBILY HOro
IHTEHCUBHICTh POCTY ¥ MOKPAIIUTH PEIPOIyKTUBHI SIKOCTI CBUHEH B miyiomy [11].

Ha manomy erami B cenekiii CBHHEH ISl OIIHKM iX TEHETHYHOI IIIHHOCTI
HaWOLIBII TIOIMPEHUM METOJIOM € BUKOPHCTAaHHS JOCUThH Beiaukoi kiipkocti JIHK-
MapKepiB, 110 MOB’sA3aH] 13 TeHaAMHU.

JlocmiiKeHHSIMU TIPOBEACHUMH Y J1ab0paropii reHeTUKH [HCTUTYTy CBUHApCTBA
1 ATIB HAAH BcTaHoBieHO, 110 3aCTOCYBAaHHS MOJIEKYJIIPHO-TEHETUYHUX MapKepiB
y CeJIeKINi M’SICHUX CBUHEH 3a0e3neuye MiJBUIIECHHS TOYHOCTI BiIOOpPY TBapuH 3a
MPOJYKTUBHUMH Ta BIATBOPIOBAILHUMU O3HaKaMu. (OcoOJNMBY yBary JIOIJIBHO
3ocepenutu Ha Mapkepax re’iB RYRI, MC4R, IGF2 ta LEP, acoiiioBaHHX 13 M’ SICHOIO
MPOJYKTUBHICTIO, 1HTEHCUBHICTIO POCTY Ta €()EKTUBHICTIO BUKOPUCTAHHS KOpPMY.
Bukopucranus Mapkep-acoilifioBaHOi CeJleKIlil chnpusie 30€peKEeHHI0 TOPOIHOT
crietu(p19yHOCTI 3a OJJHOYACHOTO T'€HETHUYHOIrO MOoJiniieHHs nonyssiii. Ile cTBoproe
HayKOBO OOTPYHTOBaH1 MEPEAyMOBH [JIsl MIJBUILECHHS KOHKYPEHTOCIIPOMOXXHOCTI
MOPOJI B YMOBaX Cy4aCHHMX MPOMHCIOBUX TEXHOJIOTISX raimy3i cBUHapcTBa [12].

Metow nociigkenb OyJi0 BHU3HAYCHHS TIEPCIIEKTUB TMOKPAIEHHS CBUHEH
BITUM3HSHOI CEJICKITIT MUITXOM BUKOPHUCTAHHS CEICKIIMHUX 1 TEXHOJIOTTYHUX METO/IIB.

Buksnaag oCHOBHOro martepiany  JAocCHigxeHHsl. Y  JTOCHTIKEHHSIX
BUKOPHCTOBYBAJM aHAJITUYHI, 300TEXHIYHI 1 CTAaTUCTU4YHI MeToau. B OCHOBY
pe3yIbTaTIB MOCTIKEHD JISITIU po3po0JeH HAYKOBIIMU |HCTUTYTy CBHHApCTBa 1
AIIB HAAH aBTOpchKi CBIOITBA 1 MTATEHTH HAa BUHAX1JI CITIBABTOPIB JTAHOI CTATTI.
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HocnixenHss Oynu MpoOBeNEHHI TpoTAroM ocrtanHHix 15 pokie y TOB
«Arpormpaiim Xoaaua» Opecbkoi 00y1acTi, e pO3BOJATH MOPOAY BeJMKa Oina i
naHapac GpaHIly3CbKOro MoXo KeHHs. JloCaiKeHHs MpoBOAWIN y Tpu eranu. Ha
NEepIIoMy eTari BU3HAYajdl MaTePUHCHKI SIKOCTI CBHHOMATOK BENIMKOi 0101 3a
XapaKTepoM ommycKaHHs TynyOy Ha mimory (n=180 cBuHOMaTOK). CBHHOMATOK, SIK1
nmoBLIRHO (32 10 1 GiyIBIIIE CEK.) OMYCKAIOTh TYJIYO HA MiJIOTy BIAHOCHIIN A0 TIJIABHOTO
tuny (I ). CBUHOMATOK, sIK1 IIBUAKO (32 6 1 MEHIIIE CEK.) OMyCKaIH TYJIyO Ha MiJJIoTYy,
BimHOCHIIM 710 pizkoro tumy ( II). CBUHOMATOK, SIKi OIyCKaJId TyJIyO Ha MiJIIOTy — TO
MOBIJIBLHO, TO MIBUAKO, BiTHOCHIIN A0 3Mimmadoro tury ( I1I).

Ha apyromy erami (n=490 roiB MOJIOIHIKY BETUKOi 01101 MOPO 1) BU3HAYATIH
CTPECOCTIHKICTh MOJIOJHSKY CBHHEH 3a €TOJOTIYHOK 1 IMYHOJIOTIYHOIO PEaKIIi€lo.
OcTaHHI0 BU3HAYAIOTH 32 PO3MIPOM MPHUITYXJIOT TUISIMU BYIIIHOI PAKOBUHU Y€pe3 OJIHY
100y Ticys BIJTyYEHHS MOJIOJHSKY; A0 CTPECOCTIMKOTO, CTPECOCXUIIBLHOTO 1 CTpeC-
CYMHIBHOTO BIJIHOCHJIM MOJIOJHSIK, Y SKOTO PO3MIP MPHUIYXJIOi TUISIMH KOJIMBBCS
BiAMOBiqHO B Mexax 1,1-1,5 cm; 2,1-2,5 cm, 1,6-2,0 cM, a eTojioriuHa peakiris
BHU3HAYAJIacs 3a 1HJIEKCOM arpeCUBHOI MOBEIIHKH 3a mepury 100y IMicis BiITy4YeHHs.
JIo CTpecoCTIMKOro, CTPECOCXWJIBHOIO 1 CTPECOCYMHIBHOTO BIAHOCATH MOJIOJHSIK
1HJIEKC arpeCUBHOT aKTUBHOCTI SIKOTO MaB 3HaueHHs BianosigHo 0,04; 0,07 1 0,05.

Inexc arpecuBHOCTI BU3HAYa M 3a (POpMyIIOI0:

[A= At/ t (1),

ne, IA— 1Hgekc arpecuBHOCTI, At — ()akKTHYHI BUTPATHU 4Yacy Ha MPOSIBICHHS
AKTUBHOCTI; t — 3araJIbHUM Yac CIOCTEPEKEHb, B HAIIIMX JOCIIKEHHX t = 24 roANHMU.

Ha Ttperbomy etami (n= 444 royiB MOJOIHSAKY BEJIMKOi OUIOT MOpOau) IJist
JOCIIKEHb HAMH OYyJI0 BU3HAYEHO KOe(IIieHT 3MiHU kuBOi Macu mopocsT (K3xm)
3a nepioy 10-1eHHOT [ii TEXHOJOTIYHOTO CTPECY :

Kzxm = A-M /8 (2),

ne A — nepeTBOpeHe 3HAUCHHS KOKHOI JTaTH BapialliiHOTO PsAy;
M — cepenne apudmMeTUUHE 3HAUCHHS; O - CEPEIHE KBaAPATUUHE BIIXUIICHHS.

Jnst Bu3HaueHHs (K3:kM) NOpOCAT 1HAUBITYyaIbHO 3BaXKyBajl MEpe MOYaTKOM
ctpec-pakTopa 1 uepe3 10 gHIB micis 3aKiHYEHHS HOTOo /i1 1 BU3HAYAJIN PI3HULIIO )KUBOT
Macu 3a Mepioj] TECTyBaHHS. AHAJIOTIYHO MOXHA TMPOBOAMTH TECTYBAaHHS 1 MiCIIS
3aKiHYEHHS JOPOIIyBaHHSI 1 MEPEBEACHHS MOPOCIT Ha BUPOIILyBaHHSI.

Ha uerBepTOoMy eTami miciis BiJUTy4eHHsI MOPOCST CBUHOMATOK OIIIHIOBAJIU 32
B1ITBOPIOBAIBHUMH SKOCTSIMH 3T1JIHO J1iF040i [HCTpyKIii 3 OoHiTYBaHHs cBUHEH (2003
p.) 1 BU3HAYaIM iXHi# Kjac. Y ¢i CBUHOMATKH 3a BIATBOPHUMHU SKOCTSIMHU HaJIeXkKaIu 10
kjacy emita. Jlami BU3HAYaldd 1HAMBIAYyalbHY CTPECOCXMJIBHICTH MOPOCAT y THI3Al
KOXKHOT CBUHOMATKH 3a KoediiieHTom 3miHu xkuBoi Macu (K3KM) nmopocst na 10-it
JIeHb TICHS Jii TEXHOJIOTIYHHMX CTpPECiB (BIUTyYEHHS 1 TEperpymyBaHHs). 3a UM
MOKAa3HUKOM TOPOCSAT TOAUIAIM Ha Tpu Kiacku: M+ — cTpecoctiiiki, M- —
CTpecouyTiuBi 1 Mo — cTpecOCyMHIBHI OCOOMHHU.
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Ha m’stomy erami (n=1139 roniB MOJOIHAKY) po3po0suii Criocid BiIOOpy
KHYPIB 3a CTPECOCXHMJIBHICTIO 1X HAIAJIKiB, 32 SIKUM Y TIEpITy Yepry Micis BiITydeHHS
MOPOCST KHYPIB OI[IHIOBAJIM 32 SIKICTIO TOTOMCTBA OTPUMAHOTO BiJl MOKPUTUX MATOK
srigHo [HCeTpykiii 3 6oniTyBanHs cBuHEH (2003 p.) 1 BU3HAUaAIOTh iXHIN KJac; y APYyTy
4yepry — BU3HAYalIM 1HIUBIAYadbHY CTPECOCXUJIBHICTH MOPOCAT y THI3A1 KOXHOI
CBUHOMATKH 3a KoedirieHnTom 3MiHn xuBoi Macu (K3)KM) mopocsr Ha 10-ii neHb
micas il TEXHOJOTIYHHUX CTPECiB; Yy TpPETI0O 4Yepry — BCTAHOBIIOBAJIMA BiJICOTOK
HAIIAJKIB y IXHIX THI3/IaX 3 PI3HOI0 CTPECOCTIUKICTIO); HA YETBEPTOMY — Y 6 MICSAIIIB
BH3HAUAIOTh KJIAC KHYPIB 3a BIACHOIO MPOIYKTHUBHICTIO HAIIAJKIB 3T1IHO [HCTpyKIIii
3 OOHITYBaHHS; Ha IT'SITOMY — BIIOMpalii KHYpIB Kiacy enita siki MaioTh 60-100 %
CTPECOCTIMKMX HAIAAKIB Y THI3[]aX, OTPUMAHKUX BiJl MOKPUTUX HUMH CBUHOMATOK.

[ToBeminky, OPOAYKTUBHICTH TBAapUH  Ta EKOHOMIYHY €(EeKTHUBHICTb
pe3yJIbTaTiB JAOCIKEeHb BU3Hauanu 3a [13, 14]. PesyapTatu gocimikeHb 00po0ieH1
3a JIOTIOMOT'0F0 METO/IIB BapialliiHoi cTaTucTUkH [15].

3aragpbHOBIIOMO, IO Ha MPUCKOPEHHS TE€HETUYHOIO MPOTPECy BIUIMBAIOTH
TEXHOJIOTIYH1 1 CeJEeKILIiHI mpoiecu. 3ajada TEXHOJOrli B IMOPOJOYyTBOPEHHI €
CTBOPEHHS J0OpOOYTY JJisi TBAPUH IUISIXOM YIOCKOHAJICHHSI YMOB YTPUMAaHHS, TOAIBI1
1 BIATBOPEHHS, TAaKOX 3alPOBA/KEHHS IITyYHOIO OCIMEHIHHS, MEePEHECEHHS
€MOpI0HIB, KIIOHYBaHHS.

3agaua CeNeKIIMHUX MPOLECiB € po3poOKa HOBUX CHOCOOIB OI[IHKHU 1 BIIOOPY
TBAapWH Ha 0a3i reHeTUKU Ta 0101H()OPMATUKU JJI1 OTPUMAHHS OLIBII MPOyKTUBHHUX
Ta CTIMKHUX 10 XBOpOO reHOTHIIB. ['€eHeTUUHMI aHami3 Ta Pe3yJIbTaTH CENEeKUIHNHUX
EKCIIEPUMEHTIB TOKa3yl0Th MOJKJIMBICTh BKJIIOYEHHS O3HAK MPUCTOCOBAHOCTI Y
CEeJICKIIIHHUI TTPOIIEC.

Ha mam mormisia, I moKpamieHHS BITYM3HSHUX M SICHHX IOpPiJ HEOOXiTHO
BIIPOBA/KYBATH 1HTEHCUBHI MPOMUCIIOBI Ta OpraHiYHI TEXHOJOTIi, AKi Po3po0IIeHi,
nepeBipeHi Ta BrpoBakeHi [Heruryrom ceuHapcTBa 1 AIIB HAAH [16, 17], a Takox
3aCTOCOBYBAaTHM BHPOIIYBaHHS IUIEMIHHUX CBHHEH B CTaHKax o0OJagHAHUX
CJIEKTPOHHUMHM KOPMOBHMMHM CTAaHIISIMH, SIKI JIalOTh TOYHY 1HGOpPMAIIiIO PO PICT
KUBOI ~ Macu, CIOXKHMBaHHS KOPMiB, TpPYIIOBY, Xap4oBy, CTaTeBY TIOBEIIHKY,
MOKa3HUKU 3[I0pOB’S, 3a0€3MeuyloTh COPTYBaHHSA TBapuH Jnst  miacucHux
CBUHOMAaTOK JoUIIbHO 3acTocoByBaTh SowMAX, EasySlider, nns BimtydeHux
MOPOCAT, PEMOHTHOrO IUIEMIHHOrO MosiogHsky Nedap Veero, nmns Xonoctux i
nopocHux cBuHoMmaTok Skiold, Intellitek, Freda.

VY cenexiiHo-TIeMiHHIA poOOTI BaXXJIMBE MICIE BIABOAUTHCS MaTEPUHCHKUM
BJIACTUBOCTSIM CBMHOMATOK, BIiJl SIKMX 3aJIe)KUTh PICT, PO3BUTOK Ta 30€PEKEHICTH
nopocsat. Ilig MaTepUHCHKUMU BIACTUBOCTSMH PO3YyMIIOTh HE TIIBKH KIJIBKICTH 1
SAKICTh MOJIOKA, CTaH MOJIOYHOI 3aJI031, BUX1J MIPUIUIONY, a i 00epeKHEe CTaBICHHS JI0
MOTOMCTBA. TOMy JUTSI TIOKPAIIEHHS SIKOCTI Bm6opy CBMHOMATOK Ha MPOTS31 MEePIIOTo
TYDKHS JIAKTAIlil JOIUJIBHO OI[IHIOBATH MIBUJKICTH 1 XapakTep OMyCKaHHS TyiyOa Ha
MIJJIOTY .

B ymoBax TOB «Arponpaitm XoaauHr» Uisi BIATBOPEHHS IIEMIHHOTO CTaja
B1I0Mpan CBUHOMATKH, SIKI MaJIM IJIABHUW THUIl OMYCKaHHS TyJyOy Ha MJIOTY, a
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TBapHWH PI3KOTr0 1 3MIMIAHOTO TUITY — BHOpakoByBajiu. YoMy OyJi0 B3SITO 3a OCHOBY
THII TOBEJIIHKK CBUHOMATOK IPH OMyCKaHH1 Tyiy0a Ha miajory. Mu BUXOIWIH 3 TOTO,
110 Y HOBOHAPO/PKEHUX MOPOCAT-CUCYHIB TTOBHICTIO BIICYTHIM CTOPOXKOBHUI pedIiekc,
a TOMY TIePIIHHA THXKACHD KUTTS € KpUTUIHUM JIJIs1 HUX: B IIEH TIepio 1 HaiO1IbIe THHE
MOPOCAT BiJ 3a7aBJICHHS CBUHOMATKOIO. B CTpyKTypi Biaxomy 3amaBiieHI MOpoOCsiTa
ckianarTh 42-46 %. 3a nanumu [18] 64 % mopocsT 3a4aBIIOIOTECSI CBUHOMATKOIO
IpU NIepeBepTaHHI CBUHOMATKH 3 00Ky Ha OiK, a MPH JISITaHHI PIBHO Ha Miuory — 36 %

VY mopocAT MOYMHAIOYM 3 JAPYrOoro THOKHS JKUTTS BHUPOOJSIETHCS yYMOBHUI
CTOPOXKOBHM pedIieKC, a TOMy pHU3UK OyTH 3aJaBJICHHM CBUHOMATKOIO CHJIBLHO
3MEHIIYEThCS.

XapakTep OIyCKaHHsS CBUHOMATKOIO TyJy0Oa Ha MiAJIOTy Ma€ MpsSIMUN 3B'SI30K 13
30epexkeHicTio mopocar (tabm.1). Jlani cBigyath mpo Te, IO HaWMeEHIIe OyJio
3a/IaBJICHO MOPOCAT CBUHOMaTKamHu | turty, a Haitoinbie — II 1 111 tumis. Jlemo Bumumii
BiIx17 mopocat y marok Il Tumy moB’si3aHuil 3 TUM, IO y iXHIX MOPOCAT HE
CIpaIlbOBYBaB CTOPOKOBUM pediekc Mpu HECTaOUIBHOMY XapaKTepy OITyCKaHHS
TyJyOy Ha MiJIJIory.

Tabm. 1
Ioka3HuKkM 30€pe:KeHOCTI Ta BIAXOAY MOPOCAT Yy CBUHOMATOK Pi3HOIO BIKY i
Pi3HUX THIIIB OBEXIHKHU Y IiICHCHUI Iepioj

KinbkicTh mopocsrt, rojiB
Tun matok npu BiTy4eHi B 45 3a/1aBJICHUX Ha OJIHY
ITHIB CBUHOMATKY
I 8,87 0,28
[I{o nepeBipstOTHCA II 8,28 0,57
111 8,40 0,66
I 10,17 0,65
OcHoBHI 1T 10,05 0,74
111 10,11 0,84
I 9,52 0,46
MaTkH BCHOTO cTaga I 9,16 0,65
11 9,25 0,75

JlaH1 cBi1yaTh Mpo Te, U0 HaiiMeHIIe Oyi0 3aAaBiIeHO MOPOCAT CBUHOMAaTKaMU
I Tuny, a Haiibinpe — II 1 I tumis. demo Bummii Binxig nopocsar y matok III tumy
MOB’SI3aHUM 3 THUM, L0 Y IXHIX MOPOCAT HE CIPAIlbOBYBAaB CTOPOXKOBUM pediiekc mpu
HECTaOlIbHOMY XapaKTepy OMyCKaHHS TyJyOy Ha MiJIOTYy.

CraakoBICTh XapakTepy OMmycKaHHs Tyiayb0a Ha mimaory 3a dexHepom —
0,36+0,025; P < 0,001, a moBroptoBanicts — 0,20+0,08 P < 0,05, 110 mpae mijgcraBy s
3aCTOCYBAHHS I1€1 €TOJIOTTYHOI O3HAKH Y CEJeKIIi.

OmHUM 13 IPIOPUTETHUX HATIPSIMKIB CEJIEKIIi1, 1[0 BU3HAYAIOTh €()EKTHUBHICTh Ta
TEMITH CEJIEKIIHOTO MPOIIECY, 3ATHIINAETHCS PO3POOKA PAaHHBOT OIIHKY IUIEMIHHHUX Ta
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NPOJYKTUBHUX SIKOCTEH CBUHEH, 1110 JIO3BOJISIIOTH CIPSIMOBAHO MPOBOAUTH BIIOIp
PEMOHTHOTO MOJIOJHSIKY Ta KOMIUIEKTYBaHHS CTaja, 3MEHIIUTH YHCENbHICTh
MOJIOAHSKY Ha BUPOIIyBaHHI.

B ymoBax TOB «Arpomnpaiim XoaauHr» IpoBeaeHO OLIHKA MOJOJHIKY CBHHEN
nopoau ianapac y Bimi 30-180 nHiB 3a MOKa3HUKAMH KUBOI MacH, CEpEAHbO000BOTO
MPUPOCTY, 30€pEeKEHOCT] MOTOJIiB’ S, IMyHOJIOTTYHOT PEaKTUBHOCTI Ta MOBEAIHKH.

I3 490 ronmiB MONOAHSAKY, MiJAAaHUX IEPEBIPIll HA CTPECO3ATCIKHICTH 3a
BKazaHuM Bumie crnocoobom 50,2 % Oymm crtpecoctiiikumu, 36,5 % —
cTpecocyMHIBHUMH, 13% — CTPECOCXUITLHUMM.

Benuuuna npumyxioi missMd MOPOCAT MPH iX BIUTYYEHHI 1 NEperpyyBaHHi
Majia 3B’S130K 3 KHMBOIO Macoro y 4 wmicsai (r+m, = -0,7+0,02 ) Ta 6 micamiB — (r+m,
=0,5+0,03).

[Toxa3HUKM IMyHOJIOTIYHOI PEAKTUBHOCTI T arpeCUBHOI MOBEIIHKH B MOPOCAT
3a nepury q00y MICis BIUTyYeHHS TpeICcTaBleHl y TabmuIrl 2.

Tabx. 2
IHoxka3HMKH iIMYHOJIOTIYHOI PEAKTUBHOCTI Ta arPECUBHOI NNOBEAIHKYU B MOPOCAT
3a nmepury 100y micJjisi BilJIyYeHHs

[ToxazHuk I'pyna
I- crpecocxunpHl | [I-ctpecocymniBHi | III- cTpecocTiiki
HopmoBane -1,0 1 Menme 0,5...+0,5 +1,0 1 O1BIIIE
BIIXMJIEHHS
’)KHBO1 MacH, 6
KigbKicTh roJiB 65 178 247
Posmip mpunyxiioi 2,1-2,5 1,6-2,0 1,1-1,5
IUISIMH, CM
[npexc
PEaKTUBHOCTI 0,07 0,05 0,04

OTxe, HAWBUIIy arpecHBHICTh Yy mepinry o0y Micis TPYMyBaHHS BHUSBIISIIH
nopocsta I rpynu, natimenury — I11. TlopocsTa 11 rpynu 3a 1iumM moKa3HUKOM MOCIATH
MIPOMIXKHE TTOJIOKEHHS.

Sk BugHO 3 Tabnmiy 3, amanTarliiiHi BJIACTUBOCTI IOPOCAT BIUIMHYJIM Ha
MOJTAIBIITUHN X PICT, PO3BUTOK Ta 30€PEKEHICTh. Y Billl YOTUPHOX MICSIIIB PI3HUIS 32
#uB0o10 Macoro Mixk TBapuHamiu I ta II, II Ta IIl rpyn BianoBinHo cranoBuna 2,8 ta 3
kr, a Mk [ Ta [I-5,8 xr (p<0,05), BiporigHa pi3HULA 3a KUBOIO MAacol0 TBapHH
BCTaHOBJIeHA 1 B mectumicsiyHomy Bitl mik [ 1 III rpynamu (Ha 3 xr; (p<0,01).
AHanoriyHi pe3yJibTaTh OTPUMAaHI 1 32 CEpPeIHbOJOOOBUM MPUPOCTOM KUBOI MacH.
Buxoasuu 13 oTpuMaHuX pe3yJbTaTiB, MOXHa 3pOOMTH BHUCHOBOK, IO TE€CTYyBaHHS
MOpPOCAT 3a PO3MIPOM TMPHUIYXJOI ITUISIMH BYIIHOI PAaKOBHHHM Ta 3a I1HIACKCOM
arpecMBHOCTI y mepiry A00y Micis BiUTydeHHS BKa3y€ Ha PiBEHb aJalTHBHOT HOPMH
cBuHel pizaux rpyn posnoaury (I, IT111I) 1 crykuTh 00’ €KTUBHUM KPUTEPIEM OIIHKH
iX CTpeCcO3aJIeKHOCTI.
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Tabum. 3
IIpoayKTUBHICTH TA )KUTTE3AATHICTH MOJIOAHAKY CBUHEI 3 PI3HOIO
aJ1anTamiiHOK HOPMOIO

I'pyna JKuBa Maca, KT B: 30epexeHICTh 3a
nepion
4 micsus. 6 Mics1IiB BHPOLLYBaHHS, %
I- cTpec- cxuibHI 48.4+1,75 94,9+1,13 90,3+2,23
II-cTpec-cyMHiBHI 51,2+1,12 96,3+1,08 90,8+2,51
II1- cTpec-cTiliki 54,2+1,55%* 97,9+1,18%** 91,5+2,71

Ipumimxa:* p<0,05;** p<0,01, **

B ymoBax TOB «Arponpaiim XOJaAWHT» BCTaHOBJIEHO, II0 Ha MOpPQo-
(1310JIOTIYHHANA CTaH TOPOCAT MICHS BIAJIYYEHHS BiJ] CBUMHOMATOK, COPTYBaHHS 1
NEPEBEICHHSI HA JIOPOLIYBAaHHS Yy TPYIIOBI CTaHKM BIIMBAIOTH psJl CTpec-(hakTopiB.
[IpuyoMy peakiiisi TEHOTHUIIIB Ha cTpec-(aKTOpu MPOTIKAE MO-pI3SHOMY: YacTHHA
nopocsT 0€300/1ICHO NEPEHOCUTh «KPU3Y BLIIYUEHHS», 1HILI PearyloTh 3HMKEHHSIM
EHeprii pocTy, TPETI 3aiMar0Th MPOMIKHE TTOJIOKEHHS.

VY tabnuui 4 nmokazaHo po3MOJLT TBAPUH y CTaJl 3a BEIUYMHOIO HOPMOBAHOI'O
BIOXWJICHHSA >KMBOI MacH. I3 TaOmMIll BHAHO, IO HAHOUIbIIE KIJIBKICTH OCOOHH,
BXOJIMTh JI0 MOJAIBHOTO KJIACy 1 IJII0C-BapiaHTy. BCTaHOBIIEHO, 0 MK BETUYHHOIO
HOPMOBAHOTO BIJIXHMJICHHS, TIOBEIHKOIO MOPOCST Ta MOJANBIIOK €HEPri€lo X PoCcTy
iCHye TO3WUTHUBHUM 3B’s130K. HaiiBuila eHeprisi pocty B Kpu30BUHM mepion Oyna y
TBApWH, 3HAYEHHS HOPMOBAHOTO BIAXWJIEHHS *XUBOI Macu skux Oyno +1,0 1 Buie
(p<0,001). OcoOunu II 1 III rpyn mopiBHAHO 3 iXHIMH OAHOJITKamMH 3 | rpynu B
KpU30BHil niepios Oyyiu akTUBHIIIKMMHU (BignoBigHo Ha 19,21 1 18,31%); BoHu Olnblie
pyxanucs (Ha 32,36 ta 29,81 %) ta 6unucs (na 80,56 ta 102,81 %).
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Tabm. 4
Po3nogiyt MoJIOAHAKY CBHHEH 32 XapaKTepoM 3MiHHU :KUBOI Macu HA 10-i 1eHb
nicJisl BiluTy4YeHHs

['pynna HopMoBane BiAXUJICHHS KinbkicTs, %
JKABOI MacH, O TOJI
I -1,0 u menIIC 82 18,47
II -0,5...45,0 197 44,37
111 +1,0 1 O1b1IE 165 37,16

OcoOuHM 3 BEIMKUM 3HAYEHHSIM HOPMOBAHOTO BIAXWJICHHS HBOI Macu
XapaKTEepPU3yIOTbCA BHCOKHUM  COLIAJILHUM PAHrOM 1 OUIbII  JOCKOHAJIUM
rOMEOCTATUYHUM amapaToM, IO MO3UTHUBHO BIUIMHYJIO HA BIATOMIBENbHY 1 M'SICHY
MPOIYKTUBHICTB (Ta0M. 5).

Po3risiHyTrii Buile crnociO JIETKO peani3yeThCs MPU YTPUMAHHI MOJIOAHSIKY
CBUHEH y €IEKTPOHHUX KOPMOBHX CTAHIIISX, JI€ IIOJICHHO aBTOMAaTHYHO PEECTPYETHCA
’KUBa Maca, ii MPUPICT, CIIOKUBAHHSA KOMOIKOPMIB.

JU1 pakTUYHOI CeNeKIil BayKJIMBO 3HATH MIPOTHO3 HE TIIBKU BIATOA1BENbHUX,
a 1 BIATBOPIOBAJIbHUX SIKOCTEM I'€HOTHIIB, 110 BUBYAIOTHCS, 3 PI3HUM aJanTaliiHUM
piBHEM. 3 HaBEJICHUX Yy TAOJUIll 5 JaHUX BHIHO, IO 3a OUIBIIICTIO MIOKA3HUKIB Kpalli
BIJITBOPIOBAJIbHI O3HAaKM MaroTh TBapuHM Il rpymnm, mo HajiexaTb A0 MOAAJIBLHOTO
kinacy. IlopiBasHo 3 oaHomiTkamu III rpynu y HHX Oyjia BHUIIOI0 MOJIOYHICTD.
Csunomartku II ta III rpyn Oinbin BUTITHO BiAPI3HSUIMCS BiJ aHanoriB 13 | rpynu 3a
OararormiaHicTio. OYEBHUIHO, 3HIXKEHHS IEIKUX BIITBOPIOBAIbHUX O3HAK Y TBapHUH
I rpynu — ue cBoepigHa LIHA aJanTaiii A0 TEXHOJOTIYHUX CTPECIB, a TaKOXK
pe3yabTaT B3aEMOJIi: «T€HOTHUII X CEPEIOBHUIIE», 3a SIKOIO Yy CTPECOCTIMKUX CBHUHOK
BOHO BUSIBWIOCS Y BUTJISA/II MIABUIIIEHHS PE3UCTEHTHOCTI, BIJITOJIIBEILHUX SIKOCTEH Ta
JESKOro 3HM>KEHHS BIATBOPIOBAIBLHOT (DYHKIIII.

HaiiGinpmumii BiICOTOK OpakyBaHHsS TBapUH 3a CTAHOM 3J0POB’Sl, PO3BUTKY,
BIITBOPIOBAJIbBHUM O3Hakamu OyB y TBapuH | rpynu, a HaiimeHmmii — y TBapuH III
rpynu. Tapunu Il rpynu 3a piBHeM BHOpaKkyBaHHS 3aiiMalid IPOMI’KHE TIOJIOKECHHS.
Ile, Ha Hamy aymKy, BiTOMBa€ CTaH PE3UCTEHTHOCTI TBAPUH 32 YMOB MPOMUCIIOBOI

TCXHOJIOI'1l 1X BUPOITYBaHH:.

273

ONoIE



Agrarian Bulletin of the Black Sea Littoral. 2026, Issue 118

ISSN2707-1162 (online) ISSN 2707-1154 (print) //Cinbcokozocnodapevki Hayku//
Tabm. 5
IIpoAYKTHBHICTh T€HOTHIIIB 3 Pi3HOK AJANTHBHOK HOPMOI)
[Toka3Huk ['pynmna
I 1T 111
HopmoBane BiAXWJIeHHS KHUBO1 Macu
-1,0 o 1 menme | -0,5...40,5 ¢ +1,001
O1IIBIIIC
’KuBa maca, Kr:
npu BiTydeHH1 y 30 aHiB 7,67+0,25 7,63+0,31 7,65+0,30
Ha 10-i IeHp micias BITyYCHHS 7,45+0,26 7,64+0,38 8,35+0,32*
y 6 MicsIIiB 89,12+3,03 | 92,50+2,13 | 98,87+2,56**
CpenHbo1000BUN TPUPICT
710 6-MICSTYHOTO BIKY, T 543+18,06 565+13,30 603+10,31*

Bik nmocsrHeHEHHS >KWBOI Macu 202,00+6,87 | 194,92+3,53 182,85+2,87
macu 100 kr, qHIB

3abiiiHa Maca, KT 110,43+2,1 114,33+2,3 116,67+1,8*
ToBmmHa WIUKY HaI 6-7 32,60+1,74 | 32,66+1,06 28,10+1,62
TPYJIHHMH XpeOLSIMUN, MM

[Lroma «M’a3eBOro BIUKay, CM? 34,37+£1,63 | 40,07£0,93%* | 44,59+1,64%**
Maca 3aJHBOT TPETUHU 10,21+0,27 | 10,51+0,22 11,1940,15
HaIIBTYUIl, KT

Maca ruizga y 21 1eHb, KT 46,75+2,33 | 48,89+2,20* 45,10+£2,28
Maca ruizga y 30 nHiB, KT. 70,02+£0,19 | 78,44+0,13 72,16£0,16
BubpakoBano noromis's, % :

3a CTAHOM 3JI0pPOB’sl 7,14 5,34 2,18
32 PO3BUTKOM 1 €KCTep’ €pOM 14,28 7,63 4,37
3a BIITBOPIOBAJIbHUMHU O3HAKAMU 34,28 32,82 32,84
Bcroro 55,71 45,80 40,87

*_p<0,05,%* - p<0,01; *** - p<0,001

V¥ InctutyTi cBunapctBa i AIIB HAAH monudikyBanu Buiie3asHaueHui crocio
3a SKUM OIIHIOIOTH Ta BIJOMPAIOTh CBUHOMATOK 3a CTPECOCXWJIBHICTIO HaIaJKiB.
Po3pobienuii cnoci® mpoBOASATH Yy JBa eTamu. 3a MEepIIMM €TarnoM BU3HAYAIOTh
IHAUBITYyaJIIbHY CTPECOCXHWIIBHICTh MOPOCAT Yy THI3AI KOXXHOI CBUHOMATKH 32
KOe(]illiEHTOM 3MiHU KUBOI MacH, 3a APYTUM — BCTAHOBJIIOIOTh B1JICOTOK HAaIaJKIB Y
iX THI3/1aX 3 PI3HOIO CTPEeCcOCTIMKICTIO. J{JIsl CeNeKIlli 3a JaHOK O3HAKOIO BiAOMPAIOThH
CBUHOMATOK, y THi31 AkuX HamuyeTbest 80-100 % cTpecocTiMKUX HaaAKIB.

B ymoBax TOB «Arpompaiim XoJauHr» TmpoBeaeHO jgocaia Ha 129
CBMHOMATKaX BEJIMKOI O170i MOpoaH, SIKI YTPUMYBAIHMCS 3a YMOB IPOMMCIIOBOI
TEXHOJIOT1i. 32 KUIbKICTIO CTPECOCTINKHMX HAIAIKIB Y THI3]ll CBUHOMATOK PO3ITOIIAIN
Ha 11 rpymn (tabm. 6).
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Tabm. 6
IToka3HUKM CTPECCXWIBHOCTI i BJACHOI MPOAYKTUBHOCTI HAIAIKIB
CBMHOMATOK BeJHUKOI 0ij101 mopoam, X + S<

>
& g — 'Lgi
8 2 = 5 S E z g
- 5 2 g 'S = ==
= |EE%/8g | 2| € F £ : S
= | ZEE/ g% | £ = 3 2 g 5 5
a 220 B9 L = 13 = S
~ SR El ¥ 8 & .2 < T = 2
=i = 53 é M = o = % =
2| B || & : 5 e
S 5 < = Q o g, m o
3 2 2 O B =
s i
I 100 M+ 5 58 106,7+1,23 660+6,91 169
Il 100 Mo |12 124 104,5+1,42 640+6,43 172
111 80 M+ |8 94 105,3+1,43 650£3,6 171
v 80 Mo |15 153 103,6<1,33 630+7,73 174
\Y 80 M- |3 28 101,6+1,21 62045,98 177
VI 60 M+ |11 125 104,5+1,37 640+5.41 172
VII | 60 Mo |19 193 102,2+1,62 620+6,71 176
VIII | 60 M- 5 46 100,3+1,24 610+6,38 179
IX 40 M+ 24 245 101,7+1,57 620+6,47 177
X 40 Mo 17 189 102,4 +1,42 630+6,62 176
X1 40 M- 10 84 101,3£1,66 610+7,28 178

V rui3gax ceuHoMarok I 1 11 rpyn — 6yio o 100 % nopocst knaciB M+ 1 Mo; y
rHizaax ceuHomatok II, IV 1V rpyn Oyno o 80 % nopocsr kinaciB M+, Mo 1 M-; y
rHizgax ceuHoMmarok VI, VII, 1 VIII rpyn 6yno no 60 % nopocsat knaciB M+, Mo 1
M-; y rui3gax ceuHomatok X X XI rpyn Oyno no 40 % nopocst knaciB M+, Mo 1
M-.

VY mopocsT KOXKHOrO THI3Ja y Billl 6 MICSIIB BU3HAYaIM JKUBY Macy,
cepeaHbO000BHM TIPUPICT Ta BiK AOCATHEHHS >kuBOi Macu 100 kr, micis 4oro
BU3HAYAIA KJIAC CBUHOMATOK 32 MPOAYKTUBHICTIO HAIMAJIKIB 3T1THO Ait0u0i [HCTpyKIIil
3 OOHITYBaHHS CBHMHEW. YCi CBHHOMATKH 3a BIJIACHY NPOAYKTHBHICTH HAIAJKiB
OTpUMalii Tpu OOHITYBaHHI Kiac enita. [loka3HMKM CTpEeCOCXHMIIBHOCTI 1 BJIACHOI
MPOyKTUBHOCTI HAIAJKIB CBUHOMATOK BEJMKOi 017101 MOpPOAM, BKa3ylOTh, IO BCi
CBUHOMATKHM KJacy eliTa  BIAPI3HSIMCA 32 TOKA3HUKAMU CTPECOCXUIIBHOCTI
HaIIaKiB. 30KpemMa, 3a BJIACHOIO MPOAYKTHBHICTIO HaIIaJKIB Kjiacy M+ HaiiBum
MOKa3HUKU MaJId CBUHOMATKH [ rpynu. 3a CKOPOCTUTITICTIO HAIAKIB (BIK JOCSTHEHHS
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*uBoi Macu 100 xr) BoHM niepeBakain cBuHOMatok ... XI rpym BiamosijaHo Ha 3...11
nHiB. Takux TBapuH B ctaai 0yno 3, 87 %, 110 SIBHO HEAOCTATHHO JIJISl TPOBEICHHS
e(eKTHUBHOI CeJeKIIii 3a 3a/1aHOr0 03HaKow. KpiM Toro, Takuii piBeHb BiIOOpPY B CTal
npuBene A0 POCTY TOMO3WUTOTHOCTI, IIO MOXE TMPUBECTH JI0 BTPATH BAKIMBUX
TCHOTHUITOBHUX O3HAK.

3Bakaloud Ha Te, IO pPI3HUI 3a TOKa3HUKAaMU TMPOAYKTUBHOCTI MIX
ceuaomatkamu I i III rpym He € BipOTigHOIO € MOIIILHUM 30UTBIIUTA YHCEIIbHICTH
noroJiiB’a TBapuH i Bigdopy a0 10,07% 3a paxyHOK 8 CBUHOMATOK TPEThOI TPYIIH,
AK1 y CBOIX THi3ax MaioTh 80% CTpecoCTIiKuX HalaaKiB kiaacy M+.

30UTbIIyBAaTH YMCENIbHICTh TMOTOJIIB’S TBApUH JUIs BIIOOPY 3a PaxyHOK
cBuHOMaToK VI rpynw, ki y cBOiX rHi3aax MaroTh 60 % cTpecocTiKuX HaIllaKiB, HE
JOIIUIBHO Tak fAK II€ NpHUBEAE 10 3HWKEHHS CepeAHbOJI000BHX MPHUPOCTIB Ta
ckopocTuriocTi HamaakiB mopiBHsHO 3 I 1 III rpymamu BianoBigao Ha 201 101 1-3
JH1 Ta 30UTBIIUTH B THI3/1aX KUIBKICTh CTPECOUyTIIMBUX 0cOOUH (kinac M-) no 60 %. 3a
TaKoi MPUYMHU HE JOIIIBHO BIAOUPATH CBUHOMATOK PEITH TPYII.

AHal3 OTpUMaHMUX JAHUX CBITYUTH, IO 3 METOK TOYHOCTI 1 €(PEeKTHUBHOCTI
OI[IHKM MATOYHOTO TMOTOJIB’S 32 CTPECOCXMIIBHICTIO HAIIA/IKIB TOIIJIBHO JJIsI CEIEKIIiT
B110MpaTH CBUHOMATOK, y TH1311 ikuX HamuyeTbes 80-100 % cTpecocTikux mopocsT,
10 BITHOCSTHCS 10 Kiacy M+.

VY TOB «ArpomnpaiiMm X0JIIUHI» TPOBEICHO 10CHiA Ha 81 KHypaxX BEIUKOi 015101
MOPOAH, 3apyOlKHOrO TMOXO/KEHHS, fKI YTPUMYBAJIUCS 3a yMOB HPOMHUCIIOBOI
texHoJorii. Crocid Bi100Opy peanizyBajid y I’ ATh €TalliB.

Ha mepiromy erari micisi BIUTYYEHHSI TIOPOCST KHYPIB OIIIHIOIOTH 32 SIKICTIO
noToMcTBa (Tabn. 7), OTPUMAHOTO BiJ MOKPUTUX MaTOK 3rigHO I[HCTpyKIi 3
OOHITYBaHHSI CBHHEW 1 BU3HAYAIOTH iXHIN KJ1ac. 3T1IHO OJIep>KaHUX PE3yIbTaTiB KHYPH
LI, 1V, V, VIIL VIII, X i1 XI rpyn oTpuMyrOTh KJIac €J1iTa, a pemiTa — IepIiui Kiac.
Ha npyromy erami BH3HAYalOTh 1HAUBITYaIbHY CTPECOCXUIIBHICTh MOPOCAT Y THI3I
KOXKHOT CBUHOMATKH 3a KoediiieHToM 3MiHu kuBoi Macu (K3XKM) mopocsr na 10-it
JIEHB MICIIA 111 TEXHOJIOTIYHUX CTpeciB (BiAydeHHs 1 neperpymnyBanHs). Ha tperbomy
eTani BCTAaHOBJIIOIOTh BIJICOTOK HAIAJKIB Y iX THI3AaX 3 PI3HOIO CTPECOCTINKICTIO.

VY knypis I, [ 1 III rpyn — 6y1io o 100 % nopocsrt knaciB M+, Mo 1 M-; y kHypiB
IV, V, VI rpyn 6y1no o 80 % nopocsT kinaciB M+, Mo 1 M-; y kaypis VII, VIII 1 [X,
rpyn 0yio o 60 % nopocar kiaciB M+, Mo 1 M-; y raizpax X, XI 1 XII rpymn 0yso mo
40 % nopocat kinaciB M+, Mo 1 M-. Ha yeTBepToMy eTami y 6 MiCsI[iB BUBHAYAIOTh
KUBY Macy, cepeHbOI000BHI MPUPICT Ta BIK JTOCATHEHHS >kUBOi Macu nopocst 100
kr. [licnst yoro BU3HA4YalOTh KJlac KHYPIB 32 BJIACHOIO MPOAYKTHBHICTIO HAIa/IKIB
3rigHo [HCTpyKuii 3 OOHITYBaHHsS. YCl1 KHYpHU 3a BJIACHY NPOJYKTHBHICTH HAlllaIKiB
OTpUMAJTH KJIac eiTa.

PesynbraTu cBiggaTh mpo Te, 1m0 KHypH | Tpymnu 3a CTPEeCOCTIUKICTIO 1 BIACHOIO
MPOMYKTUBHICTIO HAIIAJKIB MaJdd HaWBWINI TOKa3HUKUA. 3a TMOKa3HUKAMHU
MPOTyKTUBHOCTI HAIIAJIKIB pi3HUI Mk TBapuHamu [, [V 1 VII rpym He € BiporigHOTO.
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3Bakalouu HA BUILIEBKA3aHE, HA 11’ ATOMY €Talll BIIOUPAIOTh €IITHUX KHYPIB, K1
MarTh 60-100 % cTpecocTiMKUX HAIaAKIB Y THI3/1aX, OTPUMAHUX B1J] TOKPUTUX HUMHU
CBUHOMATOK.
Tabmn. 7
Ouinka KHYpiB 32 CTPECOCXWIBHICTIO i BJACHOIO NPOAYKTHUBHICTIO
HAIAAKIB, X+ Ss

I'pyna Kiac . [TpoayKTUBHICTH HAILIAIKIB
HaIIa/IKiB cpec .
3a OCTIKHX rHisl KUBa Maca | Do POAO"
cTpeco- HOPOCHT y HOPOCIL, 1 g MicC, KT 60‘”??‘
CXMIIBHICTIO | [piaay r'OJIB HpHUpICT
o, ’ 70 6 MiIC., T
I M-+ 100 4/42 106,2+1,22 | 660+6,51
I Mo 100 10/102 105,1 £1, 53 | 650+5,32
I M- 100 2/19 103,1£1,32 | 630+5,17
v M+ 80 7/81 105,5 £1,17 | 650+3,53
\Y Mo 80 12/123 104,2 £1,28 | 64046,13
VI M- 80 3/24 102,2+1,33 | 630+5,82
VII M-+ 60 10/113 105,1£1,20 | 650+5,18
Vil Mo 60 16/165 102,8+1,43 | 630+5,51
IX M- 60 4/39 101,1+1,37 | 620+6,34
X M+ 40 14/158 103,4+1,19 | 640+5,18
XI Mo 40 21/215 101,3+1,43 | 620+5,51
XII M- 40 6/58 99,4+1,24 | 610+6,34

301TbITyBAaTH YHUCENBHICTD TIOTOMIB’ Sl TBAPUH ISl BIIOOPY 32 paXyHOK TBApUH
JIECATOI TPYIH, K1 y THI3ax MatoTh 40 % cTpecocTiKUX HaIlaKiB, HE JOIIBHO TaK
AK 11€ TPUBEIE 10 3HIXKEHHS CEepeIHbO000BUX MPUPOCTIB HAIAAKIB MOPIBHSHO 3 I,
IV 1 VII rpynamu BignosigHo Ha 20, 10 1 10 r Ta 301IbIIKTE B THI3AAX KUIBKICTh
cTpecouyTiauBux ocoOuH g0 40 %. Otpumani pe3yJbTaTH JOCHIIXKEHb MaloTh
MPaKTUYHE 3HAYCHHS Ta JO03BOJISIIOTH CEJICKIIIOHEPY BU3HAYATH TAKTHUKY B CEJICKIIIHHIH
poOGoTi mpu BuOOpI TUX ud 1HWUX (GopM BiaOOpy. OCOONMBO € aKTyalbHUM
3aCTOCYBaHHS  3alPOIIOHOBAHOTO CMOCO0y  BiIOOpY CBHHEW M SICHUX TMOPIA
BITUM3HSHOI CEJIeKIIl y cucTeMi riopuan3artii.

Cenekirii Ha M’SCHICTh CTajla OCHOBHUM HAmNpSMOM IUIEMIHHOI pPOOOTH
MPAKTUYHO Y BCIX BITYM3HSIHUX MOPOJIaX CBUHEH, X04a CBITOBA MPAKTHKA CBITYUTH,
10 TIBUIIIEHHS M SICHOCTI HETaTUBHO BIUIMBAE HA iX BIATBOPIOBAIbHY (QYHKIIIO Ta
AKICTh CBUHMHHM. Hampukian, 3acTocoByroud CTalimi3yrouuii 106ip, TOOTO,
B1I0Mparoyu J1si pO3MHOKEHHS 0cOOnH MoaansHoTO Kitacy (Il rpyma), moxHa mocsrtu
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MIJBUINCHHS BIJITBOPIOBAJILHUX O3HAK 3a 3aJ0BUIBHMX ITOKA3HUKIB CTIMKOCTI 10
TEXHOJIOTIYHUX CTPECIB. 3 METOI0 MIJABHIINCHHS aJalTallifHUX Ta BIJTOJIBEIBHUX
SIKOCTEH TBapHWH MOTPIOHO 3aCTOCOBYBATH CIPSIMOBAHUM BIIOIp cepea TBaApHH, IO
Hanexatrs A0 Il rpynu. [{ns migBuieHHS Ta amganTamifHUX Ta BIATBOPIOBAILHUX
SKOCTEH JOIIPHO 3aCTOCOBYBATH TOETHAHHS CHPSIMOBAHOTO CTa0LIi3yIHOUuoOTro Ta
BiIOOpYy. 30KpeMa B YMOBax IUIEMIHHUX TOCHOJApPCTB 1 MJIEMPENpPOAYKTOPIB IS
MOJIIIICHHS SIKOCT1 cTaja AOLIIBHO BiIOMpaTu i po3MHokeHHs ocoboud I ta III
rpyn Ta MOEIHYBaTH iX MK c00010. 3ampONOHOBAaHUN TUN MiAOOPY 103BOJIHUTH
TIIBUIIMTH BIATBOPIOBAIBHI SKOCTI Ta aJanTailiiHai 3110HOCTI CBUHEH, 10 MOXKEe OyTH
pe3yabTaTOM O1IbII BUCOKOI T€TEPO3UTOTHOCTI PEMOHTHUX CBHUHOK.

BucHOBKHUTA NepceKTUBH MOJAJBIIUX J0CTiIZKEHb.

AnantuBHa Hopma pi3Hux kiaciB posnonuny (I, II 1 III rpyma) ciyxuth
KpUTEPIEM OLIHKK ONTUMAJIBHOCTI cepenoBuia. [lpu cTBOpeHHI mjii  TBapuH
ONTUMAJIbHUX YMOB CEpPENIOBUIA MAKCUMAJbHOI aJIaliTUBHOI HOPMOIO (3a
B1JITBOPIOBJILHUMH Ta aJIAITUBHUMH O3HAKaMu ) OYIyTh XapaKTEPU3yBaTUCh TBAPUHU
mopanbHoro kiacy (Il rpymna). IIpu 3MiHi yMOB cepeloBuIIa B TipIIHid 01K mepeBary
MOXYTh MaTH TBapUHU IUTI0C-BapiaHT (+1,0 G), sik O1IBII pO3BUHEHI Ta MAIOTh OLIBIITY
Macy, a 3a 3BepX ONTUMAJILHUX YMOB IIE€peBary MOKyTh MaTH TBApUHU MIHyC-BapiaHT
(-1,0 o).

BukopucTaHHS 3ampoNOHOBAHOTO TPUHIMITY BiIOOPY 3a HOPMOBAaHUMH
BIIXWJICHHSIMU 32 KOMITJIEKCOM O3HAK J1a€ MOXJIMBICTh BECTH MMi101p OATHKIBCHKUX Map
JUIsT OTpUMaHHS 0araTolUIbOBUX MOMYJAIINA Ta CTaa, B SKUX MOXHa JOCITTH
MaKCUMaJIbHOTO PO3BUTKY OJIHIET UM KUIBKOX CEJNEKIIWHUX O3HaK. TeopeTHYHUM
MIATPYHTAM TaKuX poOIT € peKOMOIHOTeHE3 OCHOBHUX O3HAK OaThKiB y MOKOJIHHSX,
[0 PO3IIETUTIOIOTHCS, @ TAKOXK 1X PEeryJsisilis 3 ypaxXyBaHHSIM B3a€EMOJIIl «T€HOTHI X
cepenoBuie». HaibOinmpmr  goIiapbHMM, Ha  Halml  TOTJSAJ, €  BUBCICHHS
nudepeHIliioBaHNX 3a aJanNTUBHOIO HOPMOIO JiHIA Ta OAaThbKIBCHKUX (OpM IS
noganbinoi riopuauzartii. IIlpu 1mboMy MaTepwHCBHKI JiHII TOBHHHI TOXOIUTH Bif
0aThKIB, SKI MPEICTABISAIOTh MOJAIBHUN Kiac TMOMYJIsIi, a OaThbKIBChKI - TLTFOC
BapiaHT 3a O3HAKaMH M SICHOI Ta BIJrOJIIBEIBHOT XKMBOiI Macu mopocar Ha 10-i neHb
KpU30BOTO MEPioJly, a TAaKOXK CHOCOOM OIIIHKK 1 BIJOOPY CBHMHOMATOK 1 KHYpIB 3a
CTPECOCXWJIBHICTIO HAIlAJIKiB, HAa Halll MOTJIS, IIIJIKOM MOHA MOKJIACTH B OCHOBY
MTOTAJTBIIIOTO TIOKPAIIECHHS BITYM3HSIHUX M SICHUX TTOPiJ CBUHEH.

Cnucoxk BUKOPUCTAHUX JKepeJt

1. CunapctBo: MoHorpadis / Bomomyk B. M. Tta iH.; KuiB: Arpapna nayka, 2014.
592 c.

2. Jlagmka, B. 1., Xmenpuuunii, JI. M., IloBox, B. I'. TexHomoris BUpoOHUIITBa Ta
nepepoOKy MPOIYKITii TBAPUHHUIITBA : TIAPYYHUK JIsl aCMipaHTiB; 3a 3ar.pen. B. .
Jagukn, JI. M. Xmensuuuoro. 2023. Ogeca, Onait+, 244 c.

3. I'pummna JI. I1. Tlinmy6na A. M. Pyns C.C. BukopucTtanHusi CBUHEH M’ SICHUX TTOPiJT
BITUM3HSIHOI CENEKINT y cucTeMi riopunuzaiiii Ykpaiau. M sacHi eenomunu ceumel:
Cb0200eHHsT ma nepcnekmusu.. mamepianu MincHapoOHOi HAYKOB0-NPAKMUYHOL

278

ONoIE



Agrarian Bulletin of the Black Sea Littoral. 2026, Issue 118
ISSN2707-1162 (online) ISSN 2707-1154 (print) //Cinbcokozocnodapevki Hayku//

KoH@hepeHyii HayKko8o-nedazo2iuHux npayienuxie ma monrooux Haykosyis (Oneca, 2
BepecHa 2021 p.) / Onecbkuil Aep>kaBHHM arpapHuil yHiBepcuTeT. HaByanibHO-
HAyKOBUHM THCTUTYT O10TEXHOJIOT1H Ta akBakyapTypu. Oneca, 2021. 51 c.

4. Mari¢ K., Gvozdanovi¢ K., Djurkin K.I. et. al. Smart Pig Farms: Integration and
Application of Digital Technologies in Pig Production. Agriculture. 2025, 15(9),
937; https://doi.org/10.3390/agriculture 15090937

5. Napel J. Using today’s technology for breeding pigs for tomorrow’s conditions.
Animal Breeding and Genomics Center of Wageningen UR, Wageningen, the
Netherlands e-mail: Jan.tenNapel@wur.nl

6. Tu Ching-Fu, Chuang Chin-kai, Yang Tien-Shuh. The application of new breeding
technology based on gene editing in pig industry. A review. Anim Biosci. 2022 Jan
5;35(6):791-803. doi: 10.5713/ab.21.0390.

7. Ryu J., Prater RS, Li K. Using gene editing technology to introduce targeted
modifications in pigs. J Anim Sci Biotechnol. 2018; 9:5. doi: 10.1186/s40104-017-
0228-7.

8. Gao G., Gao N.,, Li. S. Genome-Wide Association Study of Meat Quality Traits
in a Three-Way Crossbred Commercial Pig Population Sec. Livestock Genomics
Volume 12 - 2021 | https://doi.org/10.3389/fgene.2021.614087

9. Lu. H,, Yan. H., Ward, M. G. et. al. Effect on Rendement Napole genotype on
metabolic markers in Ossabaw pigs fed different levels of fat. J. Anim. Physiol.
Anim. Nutr. (Berl.) 2011. 02. P.132— 138.

10.Marmol-Sanchez, E., Quintanilla, R.,J., Amills M. An association analysis for 14
candidate genes mapping to meat quality quantitative trait loci in a Duroc pig
population reveals that the ATP1A2 genotype is highly associated with muscle
electric conductivity. Anim. Genet. 051, 95-100. doi: 10.1111/age.12864

11.3amukyna, B. B. BiiusiHue TeXHOIOrMYECKUX MapaMeTPOB MPOU3BOICTBA CBUHUHBI
Ha CTPYKTYpPY NPOU3BOJICTBEHHOMN U CEJIEKIIMOHHON MUpaMuibl. Hayunwlil npocpecc
u unnosayuu. 2014. (2), 74-79. https://doi.org/10.31210/visnyk2014.02.12

12.Caeaxko A.M. AHajii3 T€éHEeTUYHOI CTPYKTYpPH PI3HHMX TMOpiJ 1 TUITIB CBUHEH Ta
BcTaHOBJNEHHS 3B's13Ky JIHK-mapkepiB 3 mpolyKTUBHUMHM O3HAKAMHU CBMHOMATOK:
aBTope®. kaun. ... auc. : 06.02.01 . ITonrasa. 2015. 20 c.

13.Etonoris TBapuH. Yactuna 2 (corfiaiabHa eTosioris). MeToauyHi pekoMeHaaIli 10
BUKOHAHHS MPAKTUYHUX 3aHATH JUIA 3100yBaviB APYyroro (MaricTepchKoro) piBHS
Buioi ocBitu OIIII «Betepunapha ririena, caHitapis 1 eKCepTu3a» ceriaibHOCTI
212 «BerepuHapHa Tiri€Ha, caHITapisd 1 €KCIEepTU3a» JAEHHOI (Gopmu 3100yTTS
BUIIO1 ocBITH. Mukonais. 2023.35 c.

14.Metomosorisi Ta Oprani3ailis HayKOBUX JIOCTIPKEHb Y TBAPUHHMIITBI : HABYAJIbHUN
nociouuk / 3a pen.O.1. Cobonena: bina llepksa. TOB «binonepkiBapyk». 2024. 310
C.

15.MeTtonuyHi peKoMeHaIli 0 BAKOHAHHSI JTA0OpaTOPHUX POOIT Ta KOHTPOIIIO 3HAHD
3 nucuuiuiind - «biomeTpis» mns  3m00yBadiB  OCBITHBOTO PIBHA — MAaricTp
cnemianbHOCTi 101 «Exomorisi» ycix ¢opm nHaBuanus / Yii.: O.B. €roposa, O.0.
Mucmrok. Yepkacu: YATY. 2021. 72 c.12.

279

ONoIE


mailto:Jan.tenNapel@wur.nl
https://pubmed.ncbi.nlm.nih.gov/?term=%22Tu%20CF%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Chuang%20CK%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Yang%20TS%22%5BAuthor%5D
https://doi.org/10.5713/ab.21.0390
https://doi.org/10.31210/visnyk2014.02.12
https://newlibrary.snau.edu.ua/cgi-bin/koha/opac-detail.pl?biblionumber=113539
https://newlibrary.snau.edu.ua/cgi-bin/koha/opac-detail.pl?biblionumber=113539

Agrarian Bulletin of the Black Sea Littoral. 2026, Issue 118
ISSN2707-1162 (online) ISSN 2707-1154 (print) //Cinbcokozocnodapevki Hayku//

16.Bonomyk B.M., IBanoB B.O., 3acyxa JI.B. HoBe B TexHonorii BUpOOHHUIITBA Ta
nepepoOku mponykuii  cBuHapcTtBa: MoHorpadis. IlontaBa: TOB «®dipma
Texcepsicy. 2023. 446 c.

17.TexHONOT14HI acrieKTH BUPOOHUIITBA OpraHiyHoi cBHHWHH. MoHorpadis/ [BaHoB
B.O., Bonomyk B.M., Ouumienko A.O., 3acyxa JI.B., Mazansko M. O. Ilonrasa:
TOB «®ipma Texcepsic». 2025. 399 c.

18.Danholt L., Moustsen V.A., Nielsen M.B.F. et. al. Rolling behaviour of sows in
relation to piglet crushing on sloped versus level floor pens. Livest Sci., 2011 issue
141, pp. 59-68.

19.Tatsiy O., Susol R., Bankovska 1. Pork Quality and Genetic Association Study of
Porcine Leptin and Cathepsin F gene Polymorphisms. Food Science and
Technology. Volume 16. Issue 3/2022. P. 46-54.
https://journals.ontu.edu.ua/index.php/foodtech/article/view/2513

Volodymyr Ivanov,

Doctor of Agricultural Sciences, Professor,

Chief Researcher at the Laboratory of Innovative Technologies
and Experimental Livestock Facilities

Institute of Pig Breeding and Agro-Industrial Production,
National Academy of Agrarian Sciences, Poltava, Ukraine
ORCID ID: 0000-0001-8653-7092

e-mail: vI-iva9008@ukr.net

Oleksandr Tserenyuk,

Doctor of Agricultural Sciences, Professor,

Director Institute of Pig Breeding and Agro-Industrial Production,
National Academy of Agrarian Sciences, Poltava, Ukraine
ORCID ID: 0000-0003-4797-9685

e-mail:_tserenyuk@gmail.com

Anatoliy Solovyov,
graduate student, Department of Commodity Research, Biotechnology,
Expertise, and Customs Service,

Poltava University of Economics and Trade
ORCID ID: 0009-0007-5274-975X

e -mail: anatoliy.agrotrade(@googlemail.com
Abstract

The article considers ways to improve red-white-belted pigs based on breeding, genetic and
technological factors. In particular, the assessment of the maternal properties of nursing sows is
determined by the nature of the lowering of the body to the floor.
Therefore, to improve the quality of sow selection during the first week of lactation, it is advisable to
evaluate the speed and nature of lowering the body to the floor. Sows that slowly (in 10 seconds or
more) lower their body to the floor are classified as smooth type (I). Sows that quickly (in 6 seconds
or less) lower their bodies to the floor are classified as sharp type (II). Sows that lower their bodies
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to the floor — either slowly or quickly — are classified as mixed type (Ill). Piglets were crushed least
by sows of types I, and most by types Il and II1. Heredity of the character of lowering the body to the
floor according to Fechner-0.36+£0.025; P < 0.001, and we repeat - 0.20+0.08 P < 0.05. For
reproduction of the breeding herd, sows are selected that have a smooth type of lowering of the body
to the floor, and animals of a sharp and mixed type with low reproductive characteristics are culled.
A method has been developed to assess the stress resistance of young pigs by monitoring their
ethological and immunological reactions, the latter are determined by the size of the swollen spot of
the auricle one day after weaning the young, stress-resistant, stress-sensitive and stress-doubtful
young animals are classified as stress-susceptible, stress-susceptible and stress-susceptible, in which
the size and 0.05 of the swollen spot varies, respectively, within 1.1-1.5 cm, 2.1-2.5 cm, 1.6-2.0 cm,
and the ethological reaction is determined by the index of aggressive behavior for the first day after
weaning. Young animals are classified as stress-resistant, stress-sensitive and stress-susceptible if
their index of aggressive activity is 0.04; 0.07;0,05. A method for assessing the adaptive properties
of piglets during the crisis period (weaning, regrouping) was developed. Using the probit method on
the tenth day after and transfer of piglets to growing, the normalized deviation of live weight,
expressed in sigma fractions, was determined for each individual. It was found that individuals with
a large value of the normalized deviation of live weight are characterized by a high social rank and
a more advanced homeostatic apparatus, which positively affected fattening and meat productivity.
The highest growth energy in the crisis period was in animals whose standard deviation of live weight
was +1.0 and above (P<0.001). A method for assessing and selecting sows based on the stress
susceptibility of offspring has been developed. For the purpose of accurate and efficient assessment
of the broodstock based on the stress susceptibility of the offspring, it is advisable to select sows for
breeding, in the litter of which there are 80-100% stress-resistant piglets belonging to class M+.4
method has been developed for selecting boars based on the stress susceptibility of their offspring,
according to which, at the first stage after weaning the piglets, the boars are evaluated for the quality
of the offspring obtained from covered sows according to the grading instructions and their class is
determined; on the second - determine the individual stress tolerance of piglets in the nest of each
sow by the coefficient of change in live weight of piglets on the 10th day after the action of
technological stresses,; on the third - establish the percentage of offspring in their nests with different
stress resistance); on the fourth - at 6 months, the class of boars is determined by their own
productivity of offspring according to the grading instructions; on the fifth - elite boars are selected,
which have 60-100% of stress-resistant offspring in the nests obtained from the sows covered by them

Keywords: breed, selection, technology, pigs, boars, sows, piglets, young stock, productivity,

safety.
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SHEEP WELFARE MONITORING SYSTEM IN THE CONTEXT OF
EUROPEAN STANDARDS

Abstract

This article examines sheep welfare monitoring through a comparative analysis of the
European Union regulatory framework and Ukraine’s evolving legal system. It draws on EU
directives, regulations, scientific guidance, and strategic policy documents, alongside Ukrainian laws
and subordinate acts introduced or updated in the course of harmonisation with European standards.
Using comparative legal and content analysis, the study identifies the core components of welfare
governance, the extent to which welfare requirements have been operationalised, and the main
barriers to effective implementation.

The analysis shows that the EU has developed a more operational welfare-monitoring model
based on measurable animal- and resource-based indicators, risk-based official controls,
traceability, and the growing use of digital tools across production, transport, and slaughter.
Ukraine, by contrast, has made substantial legislative progress, particularly through Law No. 1206-
IX and Law No. 4718-1X, but important implementation gaps remain. These include the insufficient
specification of sheep-relevant biological and behavioural indicators, limited uptake of digital and
sensor-based monitoring, weak integration of animal identification with welfare surveillance, and
underdeveloped systems of staff training and certification.

The study argues that convergence with European sheep welfare standards depends less on
formal legal approximation alone than on the operationalisation of measurable welfare criteria,
digital traceability, and implementation capacity. In this respect, the Ukrainian case is relevant
beyond the national context for countries aligning livestock welfare governance with EU standards
under conditions of agricultural transition, resource constraints, and post-war recovery

Keywords: sheep welfare, monitoring, regulatory framework, European Union, Ukraine,
comparative analysis, digital technologies, One Health.
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Introduction. Ensuring an adequate level of animal welfare is a strategic priority
of modern livestock production and an important component of sustainable
development policy in the European Union. In this context, the development of a sheep
welfare monitoring system in compliance with European regulatory standards becomes
particularly relevant as a complex interdisciplinary scientific and practical problem.
The formulation of this issue is directly related to the need to move from traditional,
fragmented, and subjective approaches to welfare assessment toward integrated,
objective, and digitalized monitoring systems capable of providing continuous, real-
time control of animal conditions.

Analysis of recent research and publications. The relevance of this study is
driven by a number of interrelated challenges: the strengthening of European
legislative requirements on animal welfare, the impact of climate change on the
physiological condition and behavior of sheep, and the need to increase production
efficiency. Under these conditions, traditional assessment methods based on periodic
visual observations do not provide a sufficient level of accuracy, objectivity, or
timeliness, which necessitates the implementation of innovative technological
solutions [1, 2].

From a scientific perspective, the problem lies in the absence of a unified
conceptual model that would integrate behavioral, physiological, and environmental
indicators of welfare into a single assessment system, taking into account the specific
features of sheep farming. This issue is of particular relevance for Ukraine in the
context of European integration and the reform of the agricultural sector, where the
harmonization of national legislation with the requirements of the European Union in
the field of animal welfare—particularly in accordance with the provisions of Council
Directive 98/58/EC concerning the protection of animals kept for farming purposes, as
well as the implementation of the principles of the European Convention for the
Protection of Animals kept for Farming Purposes—shapes new approaches to ensuring
an adequate level of animal husbandry.

In addition, requirements for the transportation, handling, and monitoring of
animal conditions are regulated by Council Regulation (EC) No 1/2005 on the
protection of animals during transport and Regulation (EU) 2016/429 (Animal Health
Law), which provide for systematic monitoring of the physiological condition and
housing conditions of animals [3,4,5].

In these conditions, the introduction of mandatory standards of maintenance and
control of their observance forms qualitatively new requirements for animal condition
assessment systems. At the same time, the practical implementation of these regulatory
provisions requires the development of effective monitoring tools capable of ensuring
objective, continuous control and prompt management of sheep welfare under various
production conditions.

This is particularly relevant in light of the challenges of post-war recovery of
Ukraine’s agricultural sector and the impact of climate change, which further
complicate the maintenance of a stable level of animal welfare and necessitate the
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introduction of adaptive, technology-oriented approaches to their assessment and
management [4, 6,9, 10, 11].

The analysis of modern scientific research, combined with the evolution of the
regulatory framework of the European Union and the national legislation of Ukraine,
confirms a trend toward the harmonization of animal welfare standards within the
context of sustainable development and the One Health concept [5,7]. In particular, in
accordance with Council Directive 98/58/EC concerning the protection of animals kept
for farming purposes, animal welfare is considered a comprehensive category that
includes physiological, behavioral, and environmental aspects, which must be assessed
systematically and continuously. In addition, the European Convention for the
Protection of Animals kept for Farming Purposes establishes principles for animal
housing in accordance with their biological and ethological needs [6,8,11].

At the national level, systemic changes are taking place through the adoption and
practical implementation of the Law of Ukraine “On Veterinary Medicine and Animal
Welfare” (No. 1206-1X), which entered into force in March 2026 and establishes a
modern model of state control in the field of animal health and welfare. It defines clear
legal frameworks for owners, farmers, market operators, veterinarians, and state
control authorities, raising standards for animal housing, transportation, and handling,
and aligning them with contemporary European approaches.

In addition, as of January 1, 2026, mandatory requirements for the welfare of
farm animals during their keeping have been introduced in Ukraine, approved by Order
of the Ministry of Economy, Trade and Agriculture of Ukraine No. 224 dated February
8, 2021. These requirements, which have become mandatory for all market operators,
include minimum standards for meeting the physiological, environmental, and
behavioral needs of animals—namely conditions of space, lighting, ventilation,
microclimate, continuous access to feed and water, prohibition of practices that cause
excessive suffering or restrict natural behavior, as well as requirements for regular
monitoring of animal condition and professional training of personnel.

These national changes are harmonized with European strategic documents such
as the Farm to Fork Strategy, which emphasize the need to transition to innovative,
technology-oriented practices in livestock farming, with a focus on animal welfare,
environmental safety, and product quality.

The scientific literature substantiates the feasibility of applying multifactorial
models—a combination of behavioral, physiological, and productivity indicators—as
the most sensitive indicators of welfare, consistent with the risk-based control defined
in Regulation (EU) 2016/429 (Animal Health Law). Particular attention within these
approaches is given to sensor systems, automated data collection, and the use of
artificial intelligence algorithms for real-time monitoring.

At the same time, the requirements for ensuring animal welfare during transport,
defined in Council Regulation (EC) No 1/2005, as well as the provisions of Regulation
(EU) 2017/625 on official controls regarding strengthened enforcement of welfare
standards, further reinforce the need to develop digital monitoring systems with high
traceability, transparency, and objectivity of assessment.
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Despite significant progress in scientific approaches and regulatory support,
most existing models remain fragmented and insufficiently adapted to the specific
features of sheep farming, which limits their practical effectiveness in implementing
both Ukrainian and European legislative requirements.

The scientific novelty of the obtained results lies in the development of a
conceptually new integrated system for monitoring sheep welfare, aligned with
contemporary European regulatory and strategic approaches and adapted to the
national context of post-war recovery. It is based on the multi-level integration of
behavioral, physiological, and environmental indicators within a unified digital
analytical platform that takes into account the requirements of Council Directive
98/58/EC and the principles of risk-based control set out in Regulation (EU) 2016/429
[4, 9, 10].

For the first time, an approach to the formation of an adaptive integral welfare
index is proposed, which incorporates dynamic changes in animal condition, the
influence of climatic factors, and production conditions in real time. This is
complemented by improvements in monitoring methodologies through the integration
of sensor technologies, big data analysis, and artificial intelligence algorithms, which
enhance the accuracy of risk prediction and the effectiveness of management decisions
[8].

The proposed system is characterized by universality, scalability, and
adaptability, ensuring its effective application both at the level of individual farms and
within sectoral management systems. It contributes to Ukraine’s integration into the
European agricultural space, enhances compliance with international standards, and
increases the competitiveness of the sheep farming sector in global markets [4,8,10].

Purpose of the work. The purpose of this work is to develop a conceptually
novel, integrated monitoring system for sheep welfare that aligns with contemporary
European Union regulations and national legislation, and is adapted to the post-war
recovery context of Ukraine.

Materials and methodology. The research materials included regulatory and
legal acts of the European Union, including directives, regulations, and technical
standards governing the welfare of sheep and animals in general, as well as national
legislative and subordinate acts of Ukraine regulating the housing, feeding, health
protection, and monitoring of sheep conditions. In addition, scientific articles,
methodological guidelines, and analytical reviews by Ukrainian and European
researchers related to methods for assessing sheep welfare were used.

To ensure a systematic and analytical approach, the study was conducted through
the following step-by-step methodological stages:

. Selection of sources: At this stage, a systematic search was carried out in
legislative databases and scientific publications, along with the selection and
systematization of information sources from official EU and Ukrainian resources.

. EU regulatory documents: Directives, regulations, technical standards,
and methodological guidelines concerning the welfare of sheep and farm animals in
general were selected. Documents of the EFSA (European Food Safety Authority) and
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recommendations of the European Commission regarding minimum standards for
housing, feeding, health protection, and productivity monitoring were analyzed.

. Regulatory framework of Ukraine: Laws, subordinate acts, orders, and
methodological guidelines regulating the housing, feeding, health protection, and
monitoring of sheep conditions were analyzed.

Scientific sources: These included reviews, articles, and analytical works by
Ukrainian and European researchers describing methods for assessing and monitoring
sheep welfare.

At the second stage, an analytical classification and systematization of
information were carried out. At this stage, the selected sources were structured for
further analysis:

Classification of documents by thematic categories: housing conditions,
feeding, health protection, and welfare monitoring methods.

Identification of key indicators: criteria directly affecting the condition and
productivity of sheep were selected (access to feed and water, space per animal,
temperature conditions, medical control, behavioral indicators).

Creation of a database: for each document, key provisions, requirements, and
methods for assessing welfare were recorded.

An in-depth analysis of the content of regulatory documents and scientific
sources was conducted:

Analysis: content analysis and comparison of Ukrainian and European
standards based on key welfare criteria.

Generalization: development of recommendations for harmonizing the
Ukrainian monitoring system with European standards.

Visualization: creation of tables and diagrams for clear comparison and
practical application.

This approach enables a systematic assessment of the regulatory framework,
identification of gaps, and development of practical recommendations for
implementing an effective sheep welfare monitoring system in Ukraine.

Results and discussion. Presentation of the main research material. The
regulatory and legal framework of the European Union regarding animal welfare,
particularly that of sheep, represents a multi-level system that integrates legal,
scientific, institutional, and innovative components. It ensures effective monitoring and
assessment of animal welfare across production, transportation, and slaughter sectors
(Table 1).

The EU sheep welfare monitoring system is multi-level and integrated,
combining legal frameworks, scientific recommendations, and innovative
technologies. The reforms of 20252026 strengthen digitalization and harmonization
of standards, enhancing transparency and efficiency. The table illustrates the evolution
of the regulatory framework and its adaptation to modern challenges in livestock
management.

As for Ukraine, the system for ensuring the monitoring of animal welfare is
being formed under conditions of transformation of the agricultural sector,
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implementation of the provisions of the Association Agreement with the European
Union, and increasing requirements for food safety. In the modern scientific paradigm,
animal welfare is considered an integrated category that combines physiological
condition, behavioral needs, and adaptive capacities of the organism under specific
housing conditions. Accordingly, the regulatory framework should not only declare the
principles of humane treatment but also ensure their practical implementation through
clear regulatory mechanisms, standards, and control instruments (Table 2).

Table 1

Comparative analysis of EU directives, regulations, and documents for sheep
welfare monitoring (1998-2026)

Year / Type Autho Monitorin | Key Welfare | Role in Notes /
Document rity / g Object Indicators Monitoring Innovations
Source
1976/ Directive EU Farm Housing, First baseline Early
Directive animals space, basic welfare conceptual stage
76/196/EEC care requirements
1998 / Directive EU All farm Housing Establishes Applies to
Directive animals conditions, standard sheep;
98/58/EC health checks, | monitoring foundation for
behavior procedures farm-level
observation monitoring
2005/ Regulation | EU Transport | Condition Stress and Introduced
Regulation assessment, welfare objective
(EC) 1/2005 microclimate, | monitoring animal-based
journey during transport | indicators
duration
2009 / Regulation | EU Slaughter Stunning, Monitors Integration of
Regulation consciousness, | critical points of | EFSA scientific
(EC) pain welfare at recommendation
1099/2009 minimization slaughter s
2012-2026/ | Scientific EFSA Animal Animal-based | Provides Continuous
EFSA guidance condition and resource- | methodological | updates
Opinions based basis for reflecting new
indicators monitoring research
2017/ Regulation | EU Official Audits, System-wide Strengthened
Regulation controls inspections, supervision and | integration into
(EU) compliance verification CAP control
2017/625 checks
2017-2026/ | Institutiona | Europea | Policy and | Data sharing, Coordination of | Enhances
EU Platform |1 n practice recommendatio | monitoring harmonization
on Animal framework | Commis ns, best systems across member
Welfare sion practices states
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2020 / Farm | Policy / Europea | Entire Digital tools, Strategic Emphasis on
to Fork Strategy n production | traceability, guidance for digitalization
Strategy Commis | system welfare integrated
sion indicators monitoring
2021-2026/ | Research/ | EU Innovative | Al, sensors, Development Advanced
Horizon Innovation monitoring | big data and testing of digital
Europe systems analytics next-generation | monitoring,
Projects monitoring predictive
welfare
assessment
2025-2026/ | Policy Europea | Entire Digital Modernization | Harmonization,
EU initiatives n system monitoring, of welfare transparency,
legislative Commis updated monitoring adaptation to
updates sion welfare criteria | system climate-smart
livestock
Table 2
Regulatory and Legal Framework of Ukraine on Sheep Welfare
(Updated for 2026)
Regulatory Regulatory Key Scientific Relevance
Act Scope Provisions Assessment in 2026
Law of Ukraine General Prohibition of | Fundamental, but Requires further
“On the Protection | principles of cruel lacks quantitative detailing through
of Animals from animal treatment; welfare indicators subordinate acts and
Cruel Treatment” welfare restrictions on sectoral standards
(2006, updated physical
2026) violence
Law of Ukraine Animal Defines Modern, risk- Key system-forming
“On Veterinary health and obligations of | oriented; integrates | law, establishing legal
Medicine and welfare market welfare into the and operational
Animal Welfare” operators; veterinary control | foundations for
Nel1206-IX (2021, establishes system; complies monitoring
effective 2026) requirements with EU standards
for housing,
transportation,
and handling
of animals;
provides
mechanisms
for state
supervision
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Law of Ukraine Harmonizatio | Standardizes Scientific progress | Supports Ukraine’s
Ne4718-1X (2025) | n with EU terminology; toward systemic integration into
legislation clarifies regulation global markets and
definitions of implementation of
animal international
welfare; standards
implements
procedures
according to
international
practices
Law of Ukraine Identification | Registration Not integrated with | Digital integration
“On Identification | and and tracking of | digital monitoring | recommended for

and Registration of | accounting animals systems automated welfare
Animals” (2009, monitoring
updated 2026)

Subordinate acts Sectoral Establishes Provides practical | Updates reflect
(Orders of the regulation of | space per parameters; supporty sifedeiahaaptaditon 4n
Ministry of housing, animal, considers of Ukrainian
Agrarian Policy feeding, and | microclimate behavioral needs | standards to EU
and the State veterinary parameters, norms, especially
Service of Ukraine | services feeding in sheep farming
on Food Safety and schedules,

Consumer access to

Protection, 2026) water, and

veterinary care

An analysis of the current legislation of Ukraine indicates the formation of a
multi-level legal regulatory system, encompassing fundamental legislative acts,
sectoral norms, subordinate documents, and mechanisms of legal responsibility. A key
system-forming element is the Law of Ukraine “On Veterinary Medicine and Animal
Welfare” No. 1206-IX, which came fully into force in 2026. Its adoption marks a
transition to a new regulatory model based on the principles of a risk-oriented
approach, traceability, and integration of animal welfare into the overall system of
veterinary control. The law defines the responsibilities of market operators, establishes
requirements for the maintenance, transportation, and handling of animals, and
provides mechanisms for state oversight that comply with contemporary European
standards.

An important complement to this legislative act is the Law of Ukraine No. 4718-
IX (2025), aimed at harmonizing national legislation with European Union law. Its
provisions ensure the unification of terminology, clarification of definitions of animal
welfare, and the introduction of procedures consistent with international practices.
From a scientific perspective, this reflects a shift from fragmented regulation toward a
systematic approach focused on integrating Ukraine into global livestock product
markets.

The Law of Ukraine "On the Protection of Animals from Cruel Treatment" plays
a significant role in establishing ethical and legal foundations, as it defines the basic
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principles of humane treatment of animals and sets prohibitions against cruel practices.
However, unlike modern veterinary-oriented legislation, this legal act is more general
in nature and requires further specification through subordinate acts and sectoral
standards. Therefore, its role should be considered fundamental but insufficient for
ensuring a comprehensive animal welfare system without integration with other
elements of the regulatory framework.

At the sectoral level, regulation is represented by laws concerning food safety
and state control, which link animal welfare to product quality. The implementation of
the "farm-to-fork" approach necessitates consideration of animal husbandry conditions
as one of the key factors in ensuring food safety. Thus, animal welfare acquires a
functional significance within the food security system, aligning with the "One Health"
concept, which emphasizes the interconnection between the health of animals, humans,
and the environment.

Subordinate regulatory acts, particularly orders of central executive authorities
in the field of agricultural policy, play a special role in the practical implementation of
legislative requirements. They establish specific parameters for keeping farm animals,
including space per head, microclimate indicators, feeding regimes, access to water,
and veterinary care. The update of these requirements in 2026 reflects the gradual
adaptation of Ukrainian standards to European Union norms, particularly in terms of
considering animals’ behavioral needs and minimizing stress factors. This is of
fundamental importance for sectors such as sheep farming, where animal welfare
directly affects productivity, reproductive performance, and product quality.

Regulations governing the transportation and slaughter of animals require
separate analysis. Their refinement in 2025-2026 has been aimed at reducing stress,
injury, and pain, in line with international standards for humane treatment. The
introduction of mandatory certification for personnel in these areas enhances
professional accountability and fosters a culture of humane treatment of animals at all
stages of the production process.

Equally important within the regulatory framework are control and
accountability mechanisms. State supervision of compliance with legal requirements
is carried out by competent authorities, which apply a risk-oriented approach to
planning inspections. This allows for the optimization of resources and focuses
attention on the most critical segments. Administrative and criminal liability for
violations of animal welfare requirements serves a preventive function and ensures
mandatory compliance with established standards.

A synthesis of the data presented in the table of regulatory acts indicates that the
legal system for animal welfare in Ukraine is characterized by comprehensiveness,
hierarchical structure, and dynamic development. It covers all key aspects of human—
animal interaction in production, including housing, transportation, veterinary care,
and use of animals. At the same time, the effectiveness of this system largely depends
on the level of its practical implementation.

Among the main challenges are the insufficient technical support of farms,
limited financial resources for implementing new standards, and the need to digitize
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monitoring processes. In this context, the application of modern information
technologies, including automated data collection and analysis systems, sensor
technologies, and artificial intelligence, appears promising, as it allows continuous
monitoring of animal status and rapid response to changes in their welfare.

The scientific justification for developing the regulatory framework lies in the
need to transition to an integrated model of animal welfare management that combines
legal, technological, and biological aspects. Such an approach ensures not only
compliance with ethical standards but also increased production efficiency, reduced
disease risks, and improved product quality. In the context of climate change and rising
demands for sustainable development, adapting regulatory requirements to new
environmental challenges becomes particularly important, necessitating further
scientific research and legislative improvement.

Comparative analysis of regulatory systems is an effective tool for assessing the
current state of animal welfare regulation and identifying strategic directions for the
development of national legislation. In the European Union, the sheep welfare
monitoring system operates at a high level of standardization and harmonization, based
on directives and regulations that govern housing, transportation, slaughter, and
methods for assessing physiological and behavioral conditions. By implementing the
provisions of the EU Association Agreement and updating its own regulatory
framework (Laws No. 1206-1X and No. 4718-IX), Ukraine is taking its first systematic
steps toward aligning with international standards.

The level of detail in EU directives and regulations (e.g., Council Directive
98/58/EC, 2008/119/EC, Regulation 1099/2009) establishes clear parameters for
animal housing, measurable physiological indicators, behavioral criteria, standards for
transportation and slaughter, and mandatory personnel certification.

In Ukraine, although Laws No. 1206-1X (2026) and No. 4718-1X (2025) bring
the system closer to the European model, the practical specification of subordinate acts
still requires development, particularly regarding concrete biological and behavioral
indicators that could be used for automated monitoring.

Regarding the integration of monitoring and digitalization, the EU actively
employs scientifically validated welfare assessment systems, including automated
sensor technologies, devices for monitoring animal condition, and digital platforms for
data analysis.

In Ukraine, the implementation of digital monitoring systems remains limited,
which reduces the timeliness of sheep welfare assessments and the ability to predict
risks. For effective monitoring, it is necessary to integrate automated sensor systems
and data analysis platforms, including artificial intelligence.

Regulation of transportation and slaughter in the EU enforces strict norms for
humane handling during transport and slaughter, including mandatory personnel
training and certification. Ukrainian legislation establishes the basic principles, but
mechanisms for control and mandatory personnel certification are only beginning to
be implemented. This creates risks of ineffective compliance and underscores the need
to strengthen supervision and specialist training.
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Risk-oriented control and traceability in the EU employ a risk-based approach
that allows resources to be concentrated on the most critical areas of production and
enables rapid response to violations. In Ukraine, these principles are embedded in Law
No. 1206-IX, but practical implementation requires improvement in data collection
systems, risk assessment methodologies, and automated control.

Conclusions. This study shows that the main difference between the European
Union and Ukraine in sheep welfare monitoring lies not in the formal existence of legal
norms, but in the degree to which those norms have been translated into operational
practice. In the EU, welfare monitoring is increasingly structured around measurable
animal- and resource-based indicators, risk-based official controls, traceability, and the
expanding use of digital technologies across production, transport, and slaughter.
Ukraine, by contrast, has made substantial legislative progress, but implementation
remains less operationalised and less integrated.

The analysis indicates that recent legal reforms in Ukraine provide an important
foundation for convergence with European standards. However, legislative
modernisation has outpaced practical implementation. The principal unresolved issues
are the insufficient specification of sheep-relevant biological and behavioural
indicators, the limited uptake of digital and automated monitoring systems, the weak
integration of animal identification with welfare surveillance, and the continuing need
for structured training and certification of personnel.

Further harmonisation should therefore focus on four priorities: 1) the
standardisation of sheep-specific animal- and resource-based welfare indicators; 2)the
integration of digital and sensor-based tools into routine monitoring; 3) the
strengthening of traceability and risk-based official control throughout the production
chain; 4) and the institutionalisation of training and certification mechanisms.
Together, these steps would shift sheep welfare governance in Ukraine from formal
compliance towards measurable, monitorable, and enforceable implementation.

More broadly, the Ukrainian case demonstrates that effective alignment with
European sheep welfare standards depends on the integration of law, measurement,
data infrastructure, and implementation capacity rather than on legal approximation
alone. From this perspective, the study is relevant not only as an account of national
reform, but also as a broader example of how livestock welfare governance can be
advanced under conditions of structural transition, sustainability pressure, and post-
war recovery.
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ANIMAL WELFARE - HISTORY OF
DEVELOPMENT AND ITS SIGNIFICANCE

Abstract

The review article highlights the stages of securing animal welfare at the legislative level. The
main concepts of the “Five Freedoms” and their use for determining animal welfare, which affect
the production of safe and high-quality products, are revealed. Legislative documents on the
regulation of animal welfare issues in the areas of: breeding;
transportation of animals using specially equipped techniques, pre-slaughter handling at meat
processing plants in appropriate conditions with the participation of qualified personnel; slaughter
using modern equipment and methods that ensure instant loss of consciousness and completely
exclude its recovery until the end of the process.

1t has been emphasized that the low level of welfare during transportation and pre-slaughter
handling causes the development of stress phenomena in animals, which affects the reduction of
glycogen levels in muscle tissues. This, in turn, changes the nature of meat maturation. A large
amount of lactic acid accumulates in it, which leads to a rapid decrease in pH, a reduction in the
shelf life of meat and its rapid spoilage. In addition, the meat of animals slaughtered under stress has
worse organoleptic characteristics.

Negligence in handling animals during transport and pre-slaughter handling can lead to
disorders such as: PSE and DFD.
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According to research results, the prevalence of PSE is from 10 to 32% and DFD is from 10
to 35% worldwide. Both of these phenomena are directly related to the stress that animals experience
before slaughter.

Therefore, research into animal welfare during transport and slaughter is a key factor in
improving the quality and sanitary safety of meat.

Keywords: animal welfare, five freedoms, needs, adaptation, stress. Ethology

Introduction. Intensive livestock farming technologies and the transition to new
methods of keeping are accompanied by physiological and psychological disorders,
changes in animal behavior, etc. Without knowledge of animal behavior, it is
impossible to determine the optimal options for keeping, care and feeding systems that
ensure the preservation of health and the maximum production of high-quality products
from animals.

Therefore, the purpose of our work is to highlight the basic concepts of animal
welfare that affect the production of safe and high-quality products.

Analysis of recent research and publications. Animal welfare is part of the
Community policy "from farm to fork", as well as a priority in the context of
developing a more sustainable policy for food production. Animal welfare was
established in legislation many years later. The first animal welfare law was issued in
Britain (1822) regarding the protection of cattle, horses and sheep. And the Society for
the Prevention of Cruelty to Animals was founded in 1824, which later, in 1840, was
named the Royal Society for the Prevention of Cruelty to Animals (RSPCA).

The first slaughterhouses for centralized slaughter of animals with standard
slaughter methods were founded in ancient times, a thousand years ago.

The development of equipment for mechanical and electrical stunning of animals
in Europe began in the early 19th century. In 1933, the “Slaughter of Animals Act” law
was issued, the main requirement of which was the stunning of animals before
slaughter.

In 1964, Ruth Harrison wrote an “Animal Machines” book on modern farming
in the UK, drawing attention to the “industrial farming” of pigs, chickens and calves
under extreme conditions of confinement. The UK government, in response to the
public concern this book had raised, set up the Bramble Committee in 1965. This
committee concluded that animal welfare included mental as well as physical well-
being, and that any animal kept by humans should at least be protected from
unnecessary suffering [10-13].

The Brambell Committee established the concept of the “Five Freedoms”. They
proposed (and are still developing) ideas and principles that provide a simple, logical
and comprehensive framework for analysing animal welfare in any production system.
The “Five Freedoms” are the main welfare criteria that describe how these principles
can be implemented.

The World Society for the Protection of Animals (WSPA) in partnership with
the Veterinary Faculty of the University of Bristol (England) has been developing
scientific research on animal welfare for the past 50 years. This research focuses on the
following concepts: welfare is the path to a correct understanding of animals; ethics is
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the actions of people in relation to animals; welfare law is how people should treat
animals (legislative protection) [7].

The World Veterinary Association (2000) recognized animal welfare as a
scientific discipline that includes applied aspects of ethology, bioethics, the concepts
of suffering and welfare. Modern intensive technologies for the production of livestock
products should be based on the principles of ethology. Ethology (from the Greek
“etos” - character, disposition, behavior, logos - teaching, word, thought) is the science
of the biological foundations of animal behavior and the study of the patterns of
interaction between organisms and the environment. The subject of ethology is the
arrangement of designs of interaction between people and each living being with the
environment. Ethology thinks about both components of natural intuitively and
obtained in the prepare of life, as well as all encompassing (entirety life form) behavior.
Behavior is considered as a work of the living being, which reflects the prepare of
adjustment of creatures to the outside environment. Reflex associations and organic
rhythms created on the premise of neurohumoral direction ensure the living being an
dynamic shape of adjustment to conceivable changes in the environment [1]. Scientists
who deal with welfare problems tend to express different points of view regarding what
1s more important in determining the welfare of animals.

Animal welfare i1s a comprehensive term giving us an understanding of the
current state of an animal.

Presentation of the main research material. Speaking on animal welfare, we
are trying to assess the state of an animal from the perspective of the animal itself. The
assessment of welfare should be based on the biology of the species and, in particular,
on knowledge of the methods that animals use to adapt to environmental conditions.
Animal welfare is related to many factors.

It is assumed that neither health nor comfortable conditions for keeping animals
can guarantee their well-being which depends on what the animal feels.

According to the European Convention for the Protection of Pet Animals of 13
November 1987, “...man has a ethical commitment to regard all living animals and
bear in intellect that pet creatures have a extraordinary relationship with man,
considering the significance of pet creatures contributing to the quality of life and their
ensuing esteem to society” [8].

“We must define well-being in such a way that it can be easily linked to such
concepts as: need, adaptation, control, predictability, feeling, suffering, pain, anxiety,
fear, boredom, stress and health” [8].

The definition of animal welfare is complex and can be interpreted from three
perspectives: — first, it relates to the physical state of the animal (homeostasis).

“Welfare describes the state of the animal in its attempts to adapt to its
environment” [9].

“I believe that an animal is in poor welfare only if physiological systems are
disrupted to such an extent that survival and reproduction are threatened” (McGlone,
1993);

— secondly, it highlights the mental state of the animal (mental).
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“...neither health, nor the absence of stress, nor physical compliance with norms
can be considered as mandatory and/or sufficient grounds for determining that an
animal has good welfare. Welfare depends on what the animal feels”.

— and finally, the third definition, interprets welfare from the position of
naturalness (telos). “By welfare we must understand not only the deprivation of the
animal from pain and suffering, but also all possible assistance to it in the manifestation
of its own “animal” nature, which I call “telos”.

The “Five Freedoms” for productive animals have been identified by the
Britain's Farm Animal Welfare Council:

1. Opportunity from starvation and thirst

- by giving get to water and nourishment that bolsters great wellbeing and
activity.

2. Opportunity from discomfort

- by giving an fitting living environment, counting shield and a comfortable put
to rest and rest.

3. Opportunity from torment, damage or malady

- by preventive measures or early diagnosis and treatment.

4. Freedom to exhibit normal behavior

- by providing sufficient space, appropriate conditions and accommodations, and
the company of one's own kind.

5. Freedom from fear and suffering

- by providing appropriate conditions and relationships that exclude suffering.

The “Five Freedoms” actually provide a relatively comprehensive definition of
well-being, encompassing all three aspects.

1. Physical — freedom from hunger and thirst, pain, injury, or disease;

2. Mental or psychic — freedom from fear and suffering;

3. Natural or telos — freedom to engage in normal behavior.

The normal biological functioning of an organism includes the expression
“health”. In sick animals, the ability to adapt is reduced and there is a risk that their
welfare will be poor. An animal that suffers from severe stress is also susceptible to
disease, due to which the body’s immune system is suppressed.

Legislation regulates animal welfare in three areas: breeding, transport and
slaughter of animals. The main principle is to avoid causing animals any unnecessary
suffering.

The European Tradition highlights the essential standards of creature welfare:
Article 3.

1. No one might cause a pet creature pointless torment, enduring or trouble.

2. No one should desert a household animal.

Article 4 — Keeping

1. Any individual who keeps a pet creature or who has concurred to see after it,
should be mindful for its wellbeing and welfare.
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2. Any individual who is keeping a pet creature or who is looking after it might
give accommodation, care and consideration which take account of the ethological
needs of the creature in understanding with its species and breed, in specific:

a) provide it reasonable and adequate nourishment and water;

b) give it with satisfactory openings for work out;

c) take all sensible measures to anticipate its escape;

An creature might not be kept as a pet creature on the off chance that:

a) the conditions of passage 2 over are not met or in case,

b) in show disdain toward of these conditions being met, the creature cannot
adjust itself to captivity.

All age groups of animals should be provided with food according to their age,
body weight and vital needs. If they are kept in groups, or there is an automatic feeding
system, each individual should have access to food at the same time as the other
animals in the group [2, 4, 5, 17].

The EU Directive 91/630 EEC defines the requirements for usable area for
certain age and physiological groups of pigs. According to the requirements, the
surface area per animal is as follows:

0.15 sq. m. - for piglets weighing 10 kg;

0.20 sq. m. - for piglets weighing 10 to 20 kg;

0.30 sq. m. - for piglets weighing 20 to 30 kg;

0.40 sq. m. - for fattening piglets weighing 30 to 50 kg;
0.55 sq. m. - for fattening piglets weighing 50 to 85 kg;
0.65 sq. m. - for fattening pigs weighing 85 to 110 kg;

1.00 sq. m. - for fattening pigs weighing more than 110 kg.

In 2003, the Farm Animal Welfare Committee noted that, in addition to the “Five
Freedoms”, from the point of view of animal welfare during slaughter, attention should
be paid to all technological processes, namely:

- the transportation of animals, using specially equipped vehicles;

- pre-slaughter handling of animals in a meat processing plant, involving
competent personnel and applying appropriate conditions of keeping;

- slaughter of animals, using appropriate equipment and effective slaughter
methods that cause instant loss of consciousness and ensure that the animal does not
regain consciousness and this process will continue until death.

These principles are important to ensure that when assessing any slaughter
system, the whole process is considered first and foremost, and not just the slaughter
itself [6, 14, 16].

Council Directive 93/119/EC Article 3 on the protection of animals at the time
of slaughter and killing provides the following: the animal must be spared any
avoidable distress, pain or suffering during transport, restraint, restraint, stunning or
slaughter.

Article 4: The buildings, premises and equipment of slaughterhouses, as well as
their operations, must be such as to avoid distress, pain or suffering to animals.
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Article 7: The food business operator must have the knowledge and skills
necessary to carry out his tasks humanely and effectively.

Article 8: The competent authority is responsible for carrying out inspections
and implementing official controls.

The manifestations of stress phenomena that occur during poor welfare of pre-
slaughter handling and transportation of animals affect the reduction of glycogen in
muscle tissue, and thus, the nature of meat maturation. A large amount of lactic acid is
formed in it, which leads to a rapid decrease in pH, as a result of which the stability of
meat during storage decreases, it quickly deteriorates and can be a source of food toxic
infections and toxicosis. In the meat of animals slaughtered in a stressful state,
organoleptic indicators deteriorate. The development of stress is accompanied by a
decrease in the activity of the immune system, a violation of the functional state of the
cardiovascular, respiratory and digestive systems.

Poor handling of animals during transport and pre-slaughter handling can lead
to the following:

- PSE (pale soft exudative) - pale, flabby, exudative meat;

- DFD (dark, firm and dry) - dark, dense and dry meat.

PSE occurs mainly in pigs, while DFD also occurs in other animal species. The
prevalence of PSE and DFD in pork has been reported by various studies worldwide to
be between 10-32% for PSE and 10-35% for DFD. In both cases, PSE and DFD meat
occurs due to pre-slaughter stress experienced by live animals [3, 15].

The abovementioned changes in meat usually develop in the first minutes and
hours after slaughter of animals and therefore they are most often detected not during
pre-slaughter examination, but during the meat processing process.

Therefore, by studying the welfare of animals during transportation and
slaughter, it is possible to improve the quality and sanitary assessment of meat.

Conclusions and prospects for further research. Based on the mentioned
above definition, animal welfare should cover all aspects of the animal's existence and
its interaction with humans.

Animal welfare is related to many factors, among which the breeding,
transportation and slaughter of animals are of great importance.

To obtain safe and high-quality pork, it is necessary to adhere to the principles
of the "Five Freedoms" and regulatory documents - Directive 91/ 630 EEC and Council
Directive 93/119 EU.

The main factors in the formation of PSE and DFD - meat are the presence of
stress factors during transportation, pre-slaughter animal handling and slaughter, which
is the result of a violation of the welfare of slaughter animals.
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Anomauin

Ozana006a cmamms 8UCBIMIIIOE emMAanU 3aKPinjieHHs 000poOymy meapuH Ha 3aKOHOOA8YOM)
DIGHI.

Posxpumi  ocnoeni nouamms “Il'amu c600600” i ix euxopucmaunus 01 BU3HAYEHHS
0006pobymy meapum, AKi 6naUSAIOMb HA BUPOOHUYMEO Ge3neyHoi i AKicHoi npodykyii. Pozenanymo
3AKOH00ABYT OOKYMEHMU WOO0 pecylto8anHs NUManb 000podymy meapun y cpepax: 6UupowyeanHsi;
MPAHCNOPMYBAHHS MEAPUH 13 BUKOPUCMAHHAM CNeyianrbHO 001A0OHAHUX 3aco0is; nepedsaodiliHe
VMPUMAHHS HA M ACOKOMOIHAMAax y 6i0N0GIOHUX YMOBAX 3 YYACMIO KEANI(IKOBAHO20 NEPCOHATLY,
3a6itl i3 3aCMOCYBAHHAM CYYACHO20 OONAOHAHHA Ma Memodis, AKI 3a6e3neyyroms MOMEeHMAIbHy
empamy c8i0OMOCmI [ NOBHICMIO BUKTIIOYAIOMb i BIOHOBIEHHS AXNC 00 3A8EPULEHHS NPOYEC) .

Haczonoweno, wo Huszvkuil pieenb 006podOymy npu mpaHcnopmyaHui ti nepeosabitiHomy
VMPUMAHHI CHPUYUHAE PO3BUMOK CMPEcosux A6Uly y meapuH, wo 6NauU8ac HAd 3HUNICEHHS DI6Hs
2niKoceHy 6 m’a306ux mxkanunax. Lle, y ceoro uepey, 3miHi0€ xapakmep 003pieanHs Mm’aca. Y noomy
HAKONUYYEMbCA BEeNUKA KIMbKICMb MOJOYHOI KUCIOMU, W0 6ede 00 CMPIMKO20 3HUdceHHs pH,
CKOpPOUEHHs mepMiHy 30epiecanns M’aca ma 1o2o weuoko2o ncysanus. Kpiv mozo, m’sco meapun,
3a0uUmMux y cmaui cmpecy, Mae 2ipuli 0peaHoiIenmudHi NOKA3HUKU.

Heobane cmasnenns 0o meapun y npoyeci mpaHcnopmyeantsi it neped3aditino20 YmpumMaHus
Modce cnpuuunumu maxi nopyuienns sax: PSE ma DFD.

3a pezynemamamu 0ocniodiceHs y c8imosomy macuimadi nowupernicmos PSE cmanogums 6i0
10 00 32 %, a DFD - 6io 10 00 35 %. Obudsa yi seuwa besnocepeoHbo no8 a3awi 3i Cmpecom, K020
3a3HaOmMb MeaApuHU nepeo 3a00EM.

Taxum uurom, 00CHiONCeHHs 00OpPOOYmMYy meapuH nio Yac MpPAaHcnopmyeanus i 3a0010 €
KAH0Y08UM (hakxmopom 0151 NiOBUWEeHHS IKOCE MA CAHIMAPHOT be3nexu m’saca.

Knrouoei cnosa: 006pobym meapun, n'asme c60600, nompebu, adanmayis, cmpec, emonozis.
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