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BIOXIMIYHI TIOKA3HVUKHA KPOBI CBUHEM B PE3YJIBTATI
3rOAOBYBAHHSA COPBEHTIB

Anomauin
Tocipwenns mikomokcuunoi cumyayii y c8imi J02IYHO NpU3B00UmMs 00 30LNbUIEHHS
KinbKoCcmi npedcmasHukie copbenmie Ha punxy. Ilpu eubopi copbenmy 3a3suuail 36epmaroms y6azy
Ha 1020 38'a3y104u 0il0, ale 3a68x4cOoU HeOOXIOHO 8pPAxX08Y8amMU i U020 MONCIUBUL BNIUE HA OP2AHI3M
meaput. Tomy memoro 00cniodiceHHs 0Y10 BUHAYEHHSA 3MIH DIOXIMIYHUX NOKA3HUKIB KPOBI 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  00CNIONCeHHs 6 C6010 uepey He 6UAGUIU  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
gocpamazy 3 197 0o 145 O00/n (3a mopmu 60-190), oOHax cnpuuuHué GiOXUNEHHS 6 PIGHAX
anboyminie 3 33,5 0o 46,05 2/n (3a nopmu 28-45) ma ACT 3 44,5 0o 23,5 O0/n (3a Hopmu 32-84).
«Kninomoxcuny niosuwue cniggionouieHHs: anbOyminie 0o 2nodyninie 3 1,1 0o 2,6 00. (3a Hopmu
0,7-1,1), Oemoncmpyouu HavmeHwui enaue. Ompumani pe3yiomamu  NiOMBEEPOHCYIOMb
NnepcneKmueHicmsy BUKOPUCTNAHHS YUX NPEOCMABHUKIE Y CGUHAPCMEI, 0c00IU80 «Xapypikc+y.
Knrouosi cnoea: mixomoxkcunu, ceuni; 6ioximis kposi, copbenm, Xapygixc+, Kninomoxcun,
IIpoAxmuso.

ONoIE
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Beryn.  AKTyallbHICTH — JIOCHI/DKEHHSI 3yMOBJIEHA HEJOOIIHKOIO  BIUIMBY
COpOCHTIB Ha OpraHi3M TBapuH B pe3yibTaTi iX BUKopucTaHHSA. OcCOOJIMBOI yBaru
noTpeOyIOTh TOKAa3HUKH KPOBI, @K€ BHACIIJOK HE PAIliOHAIBHOTO MIAXO0Iy A0
3rOJIOBYBaHHS COPOCHTIB CBHHSM B HUX MOXYTh BUHUKATH PO3JIANHU, IO HAIPSIMY
BIUTMHE Ha iX MIBHJKICTh POCTY Ta MPOAYKTUBHICTb.

CBuHI 3aliMalOTh BEJHMKE MiClle B TBAPUHHUIITBI, a/PKe MAalOTh KOPOTKHIA
eMOpIOHAIbHUN TepioJ], NITYHKOBO-KUIIKOBUI THI TPaBICHHs, 3HAYHY KUIBKICTb
HOBOHAPO/DKCHUX, a TaKOX BHCOKHH MPHUPICT, ajie 3 UyTIHMBUM TEPUHATAIHLHAM
nepionom [5]. [Ipu ypaxyBaHHI iX BUCOKOI YyTIMBOCTI HAaBITh CKJIAJEHI HIDKUI (HIK
JUISL THIIMX TBApWH) PEKOMEH0BaH1 PiBHI TOKCHHIB IpUOIB Y 3€pHI, 36pHONPOIYKTaX
i kom6ikopmax [19]. Ix cnpuiiHATIMBICTS MPU3BOANTE A0 Pi3KOi PEaKIlii HA TOKCUHU
rpu0i, HaBITh OUIBIIOI HIK Y IHIIUX TBapHH, IO MPOSBISETHCS HABITH 3HUKEHHSIM
imyHitery [20, 29]. ToMy HE0OOXITHUM MOCTIMHUN TOKCHUKOJOTIYHHN KOHTPOJb JJIS
3aXMCTy TBApPHUH BiJ IIKIJIMBOI J1i MIKOTOKCHHIB [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
palioHM 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€EThCSI KOHTaMIHALISl KOPMIB IUIICHEBUMU IprOaMH, 110 HETaTUBHO BIUIMBAE
Ha Oe3meuHicTh KOpMiB [9, 22]. VkpalHCBKHII MOHITOPUHT 3€pPHOBHUX KOPMIB
npotsrom 2015-2023 pokiB BKasye, 1m0 32% 3pa3kiB siKi HE BIJIMOBIAIM HOpMaM, a
15% wmamm Bucoky TtokcuuHicTh [l11]. 3a ganumu DAO B pesynbrari mii
MIKOTOKCHHIB 301IBIIMIIACH KUTBKICTh YPa)K€HOT MPOYKIli, a 30MTKIB CTAHOBUTH 22
MIIp goJiapiB Ha pik [10].

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

Haiibipin HeOe3MmeuHUMH MIKOTOKCMHAMHM €: JI€30KCHMHIBAJICHOH, 3€apajieHOH,
T-2 TokcuH, (PyMOHI3HMH, MPU LIBOMY MOXJIMBE MHOKMHHE MNpeacTaBieHHs [1, 14,
21]. T-2 TokcMH 3HWXY€E (PEpPTWIBHICTh, MOPYIUIyE CTPYKTYpY Ta (PYHKIIIIO
penpoaykTuBHUX opraHiB [31]. TpuXOTOLIEHH BHUKJIMKAIOTh TOCTPY pEakKIlito, sKa
XapaKTEPHU3Y€EThCS YPaXKCHHSIM HEPBOBOI CHCTEMH, IUTyHKOBO-KHIIKOBOT'O TPAaKTy i
Bupazkamu [3, 32]. 3eapalieHOH YTBOPIOEThCA (Hy3apio30M, MOXKE BUKIUKATH
€CTPOTeHHY PEaKIlil0 y TBapuH. BUKIMKae rHAIIb KOJOCKIB 1 cTeOsa Kykypyasu [27].
TokcuyHuii s TediHKW, cene3iHku Ta kumeydnka [33]. Jle3okcuHiBaneHOH
MMOYMHAE MPOSBISATH ICTOTHHM BIUTMB (TIOKa3HUKHU KPOBi) HA OPTraHi3M TBAPWH JIUIIIE
gyepe3 1,5 micsiis 1 mpu yMOBi 301IbIIIEHHS HOTO KOHIIeHTparlii [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
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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. BuszHaueHHst 3MiH 010XIMIYHUX TOKA3HHKIB 3pa3KiB KPOBI CBUHEH TpH
BUKOPUCTAHHI ~ COPOCHTIB  MIKOTOKCHHIB  BITYM3HSHOTO Ta  3aKOPIOHHOTO
BUPOOHMIITBA B TOCIIOAAPCTBI MIBJCHHOTO PETIOHY Y KpaiHH.

Marepiaau Ta MeToam AocJilKeHb. JlocmipkeHHs mpoBeeHi Ha 6a3zi TOB
«Arponpaiim Xonauury, c¢. Kapakyprt, bonrpaacekuii paiton, Omecbka 0071acTh,
VYkpaina. 3akio4anoch JOCIIIKEHHSI B TPyIyBaHHI CBHHEH (MOpPOaU BEIHMKOI 017101
Ta na”apac) Ha 4 rpynu (I KoHTposibHa 1 3 JOCIHIJHI), IO CIOXUBAJIU OJUH 13
copOeHTIB  MIKOTOKCUHIB («Xapydikcy, «lIpoAxtuBo», «KmiHoTOKCHIT») 3
po3paxyHKoM 2 KT Ha 1 T KopMy mnpoTsAroM 26 IHIB. 3a BECh MEPIO JOCIITY KOXKHA
rpyna 3’ina mo 1 T kopMmy. TBapuHM rpymyBajv 3a MNPUHUMUIIOM OJIHIEI MOPOAM,
CXO0XOT0 BIKY (5 MiCsIIIB), MacH Ta 3a OJJHAKOBHX YMOB yTpUMaHHs. B KOHTpOJIbHI 1
TOCIHIN Tpy1i Oyya BuOpakyBaHa 1 CBUHS.

JlocmimkeHHsT TPOBOAMIIMCS BIJMOBITHO JIO ICHYIOUMX METOAMK Ta TpaBHIL.
3rizio 3 JACTY 4719:2007 CBuHi. 300Te€XHIYHI BHUMOTH JO YTPUMYBaHHS
mieminHoro monoAHsky, JICTY 4508:2005 KoMOikopMU-KOHIIEHTPATH JJIsI CBUHEH.
TexHiuH1 yMOBH.

30ip KpOBi JUII MIKOTOKCHYHOI'O Ta 010XIMIYHOIO JOCIIKEHHS MPOBEJASCHO 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

6
O
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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
CTaHJAApPTHUMHM METOJMKAaMHU, 3 BHUKOpPHCTaHHSAM mnporpam Microsoft Excel.
Busnawanu cepenne apudmeruune (M), cepemHO TMOXHOKY  CEPEIHBOTO
apumeTnyHoro (m) Ta OIIHIOBAJIM WMOBIpHICTH Moka3HuKiB (P < 0,05; P <0,01; P
< 0,001) 3a pmomomoroto t-xputepito  Creromentra. Ilpu  mpoBeneHHi
EKCIIEPUMEHTAILHUX JIOCHIJDKEHb JIOTPUMYBAJIUCS BCl Ol0€TMYHI HOPMHU IOJO
TBapUH.

Tabmn. 1
3arajibHa BiIOMICTh PO XOCJHiAHNUX TBAPHUH
I'pynn Kinbkicth KinbkicTh Bara rpynu Ha Bara rpynu
TBapyH Ha TBAPHH HA IO4aTKy, KT B KIHIII, KT
MOYaTKy KIHEI[h
KoHntpoib 13 12 1580 1832
Ha rpyna
O/p.
Hocnigna 13 12 1568 1857
rpyma  Nel
Xapydikct
HocninHa 13 13 1582 2019
rpyma  Ne2
[IpoAKTHBO
Hocniana 13 13 1592 2044
rpyna  Ne3
Kninorokcun

Ipumimka: ckopouenns O/p — OcHOBHUL payioH, MicC.- MICAYb.
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Tabm. 2
CkJ1aJ1 0CHOBHOT0 PallioHy CBUHEH Ta BUKOPUCTAHUX COPOEHTIB B TOCTiIKeHHI
No Ha3sa Cknan
/11
1 OcHoBHUI [Tmenwuis, sYMiHb, KyKypy/13a, COHSIITHUKOBUHN IIPOT,
parfion BUCIBKH MIIeHU4HI coeBuit mpoT Porker EBMB/]
ConsmaukoBa odist FOT-Toxe.
2 CopbeHT MICTHTE KITIHONTHIIONIT 77%, kaoaiH 12%, Maruiro
«Xapyikc» cynbdat 0,6%, kuciora copbinona 0,1%, IpixmKi cyxi
iHakTHBOBaHI (Saccharomyces cerevisiae) 10%.
3 CopbeHT kopucHi 0akTepii (Bacillus subtilis, mram AX20, B.
«IIpoAxktuBo» | licheniformis, mram EA22) ta en3umu (aminasa, nporeasa,
11eJIr0Ia3a, OeTa-TIII0KOHA3a 1 KCHUJIaHas3a).
4 CopbOeHT MICTUTh aTFOMOCUJIIKATH, aTaIyJbIIT, KUCIOTa
«KniHOTOKCHI) dbyMapoBa, KMCJIOTa JUMOHHA, KUCJI0Ta OYPIITHHOBA.

Jlani mabauyi — 0ocaiodHceHHs asmopis

Pe3yabTaTu AocaizkeHb MpeCTaBieH] y BUTISAAI TaOauIp (Tabn. 3,4) 3 aHamizom
OTPUMAHUX JIAHUX Ta BIJICOTKOBOIO PI3HHULICIO.

Taomn. 3

KommiekcHe 0ioxiMiuHe T0CTiIKeHHS KPOBi CBUHelH (Meplunii 1eHb
pocaigkernns), (M+m, n=8)

Ne | ITokazHuku Kontponbna | Jocminna Hocminna Hocmiana Hopma
rpyna (O/p) | rpymna Nel rpyna Ne2 rpyna Ne3
Xapyoikct+ | IIpoAxtuBo | Kninotokcuin

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

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

3 [noGymiam, /n | 21,5£2,5 25,5+4,5 28£1%* 323 %% 33-45

4 [TpoTeinoBuit 1,6+0,2 1,440,299 1,2+0,1* 1,140, 1%** 0,7-1,1
KOoedilli€HT, O/,

5 CevoBuHa, 3,95+0,55 3,5+0,897 4,1+1,4 4,05+0,25 3,6-10,7
MMOJTB/TT

6 A3oT cewoBuHH, | 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/JI *

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** 58+4%* 31-58
10 | Inmekc ne | 0,75+0,05 0,75+0,05 0,85+0,05* 0,75+0,35 0,5-2,5

Pitica, ox.
11 | JIyxHa 205421 240,5+34,5 | 19748 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 | Kanbmii, 2,2+0,1 2,65+0,05* | 2,45+0,05 2,3+0,1 1,9-2,9
MMOJIB/JT o
14 Heopraniunuii 4,5+0,5 5,15+£0,35 4,55+0,05 4,65+0,449 1,3-3,1
hocop,
MMOJIB/JT
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, Hr/r He BusBiieno | He He Bussineno | He BusiBiieno | go 30,0
BUSIBJIICHO
17 | AOH, =Hr/T He Busieneno | He He Busisneno | He BusiBiieno | mo 10,0
BUSIBJICHO

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

Pe3yabratn 0ioXiMiYHHX [OCJHIIKEeHb KPOBI CBHHeH, a TakKoXK iX
NMOPiBHAHHS MK IPylIaMHU.

Ha nouaTky ekcrnepuMeHTY BUSBICHO BIAXWJIEHHS Bl (Pi310JOTTYHOI HOPMHU Y
KOHTPOJBHIA Ta gocmiaHux rpyn (tadn. 3). Hamami BkazaHa BIJCOTKOBAa PI3HULIS
cepel MPeACTABICHUX TPyl 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
MOK€E CBITYUTHU MPO HEJOCTATHE HAAXOJKEHHs a00 3acBO€HHs Oulka. I'moOysiHu 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 opraHi3My. [IpoTeiHoBHil KoeDilieHT y KOHTPOIBHIHN TPy
nepeBuillyBaB HopMy Ha 45,4%, HatoMicTh y nociigHux rpymax Nel 1 Ne2
3aMIIaBcs MIABUIIEHUM Yy cepeanbomy Ha 18,1%, 1o Moke CBITYUTH TIPO
nopyueHHs QyHKIIT IeUiHKH.

A3oTHcTHIl 00MiH. 32 pe3ybTaTaMu JOCTIKEHb PIBEHb CEUHOBUHU Y JOCIITHIM
rpyni Nel Ha 2,7% uumxkue ¢dizionoriunoi Hopmu. KoHleHTpalis a30Ty CEHOBUHH Y
nocaiaHii rpymi Nel va 11,8% Hipkue (i310J10T14HOT HOPMH., IO MOKE BKa3yBaTH Ha
HE3HauHy HeCcTayy B palliOHI MepeTpaBiIloBaHOro Oinka. BwmicT KpeaTuHiHy B
KOHTPOJIbHIN rpyIi Ha 42% HIK4YE 32 HOPMY, a B JOCIIHUX TPYNAX y CEPEIHBOMY
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Ha 26% HmKue, aje Bce Ie CyOHOpMalbHUI. Y KOHTPOJIbHIM K€ TpyIi JaHi
MOKa3HUKU MOXKYTh BKa3yBaTH MPO TPaBMU M s31B 200 MOPYILIEHHSI POOOTH MEUIHKH.

AKTHUBHICTb eH3UMiB. JIOCHI/PKEHHS TOKa3ylOTh, IO PIBEHb JIYXKHOI
docdaTaszun B KOHTPOJBHIN TPy MepeBuUIlyBaia HOpMy Ha 7,8%, y rpymax Nel 1 Ne2
Oyna Ha 26,3% 1 3,6% Bume. HasuicTe BupaxkeHoi rinepdocdaremii myxHOT
docdarazu Ha T Tinepdocdaremii Moxke OyTH HACTIAKOM IMOPYIICHHS KaJlbIlik-
dbochoprOro 00MiIHY Ta/ab0 CYNPOBOIKYBATH BUCOKI MPUPOCTA 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 mpoBeaeHHS MIKOTOKCHYHOTO JOCHIJDKEHHS Yy KpOBI CBUHEH He
OyJi0 BUSIBJIEHO 3eapalieHOH, J|eoKCiHIBaIEHOH.

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

No Iloka3zuuk Kontponen | JlochigHa Hocnigna Hocnigna Hopwma

51 arpyna (O/p) | rpyma Nel rpyna Ne2 rpyna Ne3
Xapyodikct+ | [IpoAxktuBo | KiiHoTokcH
b |

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

2 AnpOyMiHH, 41,5+0,50 41,5+0,5 46,05+£0,05%* | 43,5+£0,5*** | 28-45
r/n *

3 ['moOyminu, 15+1 22,5+3,5%* 12,5+0,5%* 17+2 33-45
r/n

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

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

6 Asor 14,3+0,7 14,05+0,35 16,65+0,25 15,4+0,5 7,6-19,1
CEUOBHHH,
Mr%

7 Kpearunin, 110+3 QL] *¥** 119,1£1,2* 91,5+1,5%** | 140-240
MKMOJIB/TI

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 39,54+0,5%** | 4246* 31-58
10 | In;mekc 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 %% 1451 *** 138+10%** 60-190
docdarasa,
On/n
12 | I'moko3a, 2,2+0,1 2,35+0,05 2,35+0,05 3,5+1,101 4,7-8,3
MMOJIB/JT
13 Kanpii, 2,75+0,05 2,7+0,10 2,88+0,08 2,9+0,1 1,9-2,9
MMOJIb/
14 | Heopraniuaumit | 1,85+0,05 1,7+0,02%* 1,92+0,02 2,1£0,05%** | 1,3-3,1
hocdop,
MMOJIB/JT
15 Ca/P, on. 1,57+0,07 1,65+0,05** | 1,56+0,06 1,35+0,05** | 0,7-1,6
k %
16 3EA, ur/r He BusBieno | He BusBieno | He BusBineno | He 1o 30,0
BHSIBJIICHO
17 | AOH, ur/r He Busisneno | He BusiBneno | He BusiBieno | He 1o 10,0
BUSIBJICHO

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 OTPUMAHUMHU JAHUMU JIAOOPATOPHUX JOCTIIKEHb
BMICT 3arajbHOI0 IPOTEiHY B KOHTPOJIBHIN TPyl Ha KIHEIb €KCIIEPUMEHTY CTaHOBUB
3HaueHHs, mo Ha 28,4% Hux4de ¢i310J0T1YHOT HOPMHU, MPHU I[LOMY CHUTYyallisl O
PI3HUIIL IIOJI0 HOPMH MOKpammiack. Y gociiaHux rpynax Nel-Ne3 nanuii mokasHUK
y cepeanbomMy Ha 22,7% HuWx4Ye, aje 3alUIIUBCA CyOHOpPMaJIbHUM. PiBeHBb
anpOyMmiHiB y rpymi No2 mepeBuiiyBaB HOpMY Ha 2,3%, 1110 MOke OyTH TOB’sI3aHE 3
nerigpataniero. ['moOyaiHu B KOHTPOJIBHIN rpymi Oynu Ha 54% HUKYMMH 332 HOPMY.
VY nochiaHuX rpynax ix piBeHb B cepeAHbOMY Ha 52,5% TakoX HM)X4e HOpMH. 3a
nepioj JOCHIAY Y BCIX Ipymnax 3HM3UBCS JaHUM MOKA3HUK, 110 MOXKE BKa3yBaTH Ha
3HM>KEHHSI IMYHOJIOTIYHOT peakTUBHOCTI. [IpoTeiHOBUI KOE(IIEHT y KOHTPOJIbHIM
rpymni nepeBuiryBaB HopMmy Ha 150%. YV nmocmimHMx Tpynax JaHe 3HAYCHHS Y
cepeaHpOMy TiepeBHIyBasio HopMy Ha 143,9%. IligBuineHHS 3HAYCHHS JaHOTO
MOKa3HUKa CB1IYaTh PO MOKJIUBI MOPYIICHHS (PYHKITT IEYIHKH.

AzorucTuii o0MiH. 3a pe3yiabTaTaMM JOCHIIKEHb pIBEHb CEYOBHUHH Y
KOHTPOJIbHIM 1 JOCHITHUX TpyInax 3a Nepiof AOCTiAY 30UTBIIUBCA O CEpeaHiX
3HA4YeHb MOA0 (Hi310JI0TTYHOI HOPMHU. B TOMY umcHi 1 KOHIIEHTpaIlis a30T CEYOBUHU
30UTbLINIACh, OCOOJIMBO 1€ CTOCYEThCS KOHTPOJIBHOI 1 JocmigHoi rpynu Nel,
MOKa3HUKU AKUX MPUHALUIM B HOPMY. BMICT KpeaTnHiHy B KOHTPOJIbHIN 1 JTOCIHIIHIN
rpyni Ne2 na 21,4% 1 14,9% nHmwxue HopMmu BignoBigHo. Y rpymax Nel i Ne3 Ha
35,8% y cepeaHboMy HUX4YE (1310JIOTTIYHOT HOPMH, 110 MOKE BKA3yBaTH HA M’ SI30B1
TpaBMU a00 nopyiieHHs QyHkiii nedinku. Jlume copOeHt IIpoAKTUBO MO3UTUBHO
BIUIMHYB Ha 3MiHM JIaHOTO MTOKa3HUKA.
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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 HOPMH, IIO0 MOKE BKa3yBaTH NP0 MOPYIICHHS PEKUMY XapuyBaHHS
a0o0 HemocTaTHE Haaxo pkeHHS ByriieBoaiB. CmiBBimHomieHHs Ca/P y rpym Nel Ha
3,1% Buille HOpMHU, ajie Bce IIe CyOHOPMAaJIbHHM, M0 MOKIIMBO BKa3ye€ Ha M’S30Bi
TpaBMHU 200 MOPYIIEHHS (QYHKIIISAX MEUIHKH.

MIKOTOKCHYHI JOCITIKEHHS BKa3yHOTh Ha T€, IO Y KOHTPOJBHIN Ta IOCTITHUX
rpynax (Nel, No2, Ne3) BiyicyTHi 3eapaneHoH, /[e30kcuHIBaIeHOIy B KpOBI CBHHEH Ha
MOYATKY 1 B KIHIII JOCIITY.

BucHOBKH Ta nepcneKTUBH MOAAJIBIINX J0CTi/IKEeHb.

1. B pe3ynbrari aHaii3zy OTpUMaHUX JAaHUX Ja0opaTopHUX AociimkeHs (Taoam.
3,4) yci nociiaKyBaHl COpOCHTH aKTHMBHO BIUIMBAJIM Ha O10XIMIYHMX IMOKA3HUKIB
KpOB1 CBUHEH, IPU IbOMY MOTPEOYIOTh YTOYHEHHS 1010 X BIUIMBY Ha BYTJIEBOJIHUN
oOMIH, OIIHKM iX Oe3neku Ta edekTuBHOCTI. CopOeHT «Xapy(iKc» MO3UTUBHO
BIUTMHYB Ha a30TUCTUH OOMIH 1 poOOTYy MEUIHKH, 10 CBIAYUTH MPO HOro MOTEHLIAI
BUKOPUCTAaHHA 3a BIJNOBIJHUX IMOKAa3HUKIB KPOB1 JaHUX TBapuH. [Ipu npomMy ioro
MO>KJIMBO BKJTIOUATH B PaIllOH TBAPUH JUIs TIOKPAIICHHS PIBHS 3arajbHOTO MPOTEiHY 1
CEYOBHHH, XO4Ya MPU I[bOMY 1 HEOOXIIHHM MOHITOPUHT BYTJIEBOJHOTO OOMIHY
BHACIIIJIOK 3HW>KEHHS TJTFOKO3H.

2. Onuparoyuch Ha pe3yJbTaTH JOCHIDKEHb MOXHa CTBEPIKYBaTH, LIO
3actocyBaHHA  copOeHty  «IIpoAKTHBO»  CyNpOBOJKYETHCS  3MEHIICHHSAM
HAaBaHTa)XCHHAM Ha IMEYIHKY, MOTEHLIHHO MOro MO)KHa 3acTOCOBYBaTH MJis
MOKpAILLEHHS! PIBHA a30T CEYOBMHM, II0 MO3UTHUBHO BIUIMHE HA NPOTETHOBUMI
MeTaboii3M. BapTo 3a3HaunTH, 110 JaHUN COpOEHT NMOTpedye A0JATKOBOI OLIIHKHU 32
BIUTMBOM Ha T1toko3y 1 ACT.

3. Pe3ynbratu qoCiiKeHb BKa3ylOTh Ha MOMITHE 3POCTAaHHS PIBHS TIIIOKO3H
MiJ 4Yac 3acTocyBaHHA copOeHTy «KIHOTOKCHII», 10 TO3UTHBHO BIUIMBAE Ha
EHEePreTUYHUN OOMIH.

[lepcieKTUBHIM HANPSIMKOM TOJANBIINX AOCTIKEHb € PO3IMIMpPEHE TOCIiHKSHHS
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/ (at a rate of 60-190), while lowering glucose from 5.05 to 2.35
mmol/l (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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Anomauin

3a nosidomnennamu npoOGIOHUX GIMUUSHAHUX | 3aPYOINCHUX (Paxieyie OHKO3AXEBOPIOBAHHS Y
cobax 3aimaroms 3HAYHY YACMKY B0 YCIX He3apa3HUX 3aX60PIO6AHb, V AKUX WOPIUHO 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 cobaxk 3a ocmanHi n’sams pokxie 8 ymosax m. Kam’aueyw-
Hoodinbevkuti.  Busuenni  ocobausocmi  opeannoi  noKkanizayii  nyxauH, 6IiK0B0I  OUHAMIKU
HOBOYMBOpEeHb MONOYHUX 347103 ) CYK, KIIHIYHUL NPOsE HOB0YMEOPEHb. Y CmaHnoeneHo
3AKOHOMIDHICIMb YACTMOMU YPANHCEHHS NYXIUHAMU OKPEMUX OP2aHie y co0ak (op2aHna N0Kanizayis).
32i0H0 pe3ynbmamie MOHIMOPUHSY YilbHe Micye HANeHCUmsb NYXAUHAM MONOYHOI 3ano3u, opyee i
mpeme micye po30LnuaU NYXIUHU WKIPU I NIOWKIPHOT KIIMKOSUHU ma cmamesux opeauie. Ilyxaunu
MOJNIOYHOI 3a103U Y CYK CKIA0aiomyb 0L NOIOBUHU YCIX Heoniasil y cobak, a yacmoma ix npossy
3pocmae 3 8iKOM MEAPUH, NIK AKOI NPUNA0as Ha 8iKO8ULl NPOMidHcox 8i0 7 0o 12 pokie. 3n0saKicHi
NYXIUHU Yacmiuie 3yCmpiuanucs 8 nepuiy noi08uHy sxcumms (00 6-7 pokie), moodi Ak 000pOAKiCHULL
nepebie nepesadicas y cmapuiux ocooun (nicis 8-10 pokis). [1oo0uHOKi nyxaunu MoJI04HOL 3a103U
diaenocmyeanu 'y 62,5 % cyk, MHOMCUHHI ypadcenHs pi3noi eenuuunu - y 37,5%. Ilepesadicro
X80pINU HEKACMPOBAHi CaMKU, WO NiOMBEPON’CYE NPOGIOHY PONb CMAMEBUX COPMOHIE Y PO3GUMKY
NYXIUH MOAOYHOI 3ano3u y cyk. Ompumani 0aui mMoxcyme 0ymu 6UKOPUCMAHI Ol NOOATbULO2O
8UBUEHHS NPUPOOU HOBOYMEOPEHb ) CCABYIB, NPOSHO3YBAHHSL iX TeHe3y ma NpoinaKkmuKu.

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
niarHocTyetrbest y 19,3 minpiioHa HOBUX Maii€eHTIB. Taka X TpUBOXKHA TEHJICHIIIS
CIIOCTEPITAEThCS 1 y BETEPUHAPHIN MEIUIIMHI, € pak € CEepHo3HOI MPOOIEMOIO
cepen ApiOHMX JOMAITHIX TBapWH. 3a JaHWUMH BcecBiTHROI oprasizailii 0XOpOHH
3nopoB’s (BOO3) numie y cobak MIOPIYHO JIarHOCTYIOTH 011 4 MIJIBMOHU HOBUX
BUIAJIKIB TMYXJIHHOYTBOPEHb, IO MOXE CIYTyBaTH I[IHHUM MaTepiajioM s
MTOPIBHSUTBHOT OHKOJIOTII [ 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 OJIacTOMATO3HUX TIPOIECIB, 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 pociipkeHHs MyXJIWH MOJIOYHOI 3aJI03U Y CYK Ta KIIIOK
HaOyJIM BaXKJIMBOCTI 4Uepe3 MOJI0HICTh OCTaHHIX Yy JICSIKUX acCIeKTax JI0 >KIHOK,
10 JIoTIoMarae 3po3yMiTH O10JI0T1H0 3aXBOPIOBAHHS Ta IIYKAaTH HOBI MIJAXOMH JI0
ix npodimaktuku Ta jgikyBaHHsa [7]. CtBopenHss KoncynbraTtuBHOi Panu 3
BETEPUHAPHOI OHKOJOTII, BIAKPUTTS HOBUX HAYKOBHUX MIAPO3JAUIIB 3 BUBUYEHHS
MyXJIMH Ap1OHUX JoMamHiX TBapuH npu HamionampHOMy iHCTUTYTI paky CHIA
Ta B IHIIMX HAyKOBHUX YyCTAaHOBAaX CBITY, CBIIYHUTh NP0 aKTyaJdbHICTh JTaHUX
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. Cepea 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 3aJ103U
Y CYK MIJITBEPIKY€ETHCS BUCOKOIO YacCTOTOK OJIACTOMOIE€HE3Y y HEKaCTPOBAaHUX CYK,
a00 KOJIM KacTpallisi MPOBOAUTHCS BxKe Miciisi Apyroro crareBoro nukiy [11]. Came
TOMYy KacTpallii 0 Mepuioi TIYKM BH3HAHA OCHOBHUM METOJOM MPO(]ITaKTUKU
MyXJIMH MOJIOYHOI 3aJI03U y CYK, IO MIJATBEP/KYE TOPMOHANIbHY Teopito paky [10,
12, 13]. Pan mocniiHUKIB CTBEPIKYIOTh, IO Y COOAK, SIK1 CTPAKIAI0Th HA OKUPIHHA,
a00 SIKMM 3rOJ0BYBAJIM KOPM 3 BEJIMKUM BMICTOM YEPBOHOTO M'AcCa, JOMAIIHIO iKYy 1
0COOJIMBO CBHHHHY, TAKOX CIIOCTEPIraeThCsl BUILA MOLIMPEHICTh MYyXJMH MOJIOYHOI
3ano3m [14].

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

Bukiax oCHOBHOro marepiany aocjigmeHHs. JloCHiIKeHHS MPOBOIUIHUCS
MPOJIOBXK OCTAHHIX IT'STH POKIB Ha 0a3i kadenpu BETEPUHAPHOTO aKyIIEepPCTBa,
BHYTpIIIHBOI Martosiorii Ta xipyprii 3akiany Buioi ocBitH «lloginbebkuii
JIEp>KaBHUM YHIBEPCUTET» Ta Y BETEPUHAPHUX KIIIHIKAX PI3HUX (OPM BIIACHOCTI M.
Kam'sneup-Iloainbebkuii. Hamu OyB npoBeneHnit BUOIPKOBUI aHajll3 OHKOJOTIYHUX
3aXBOpIOBaHb y cobak B M. Kawm’sueup-llominbchkuii, a TaKoXX TBapuH, SKi
JOCTABIJISLIACA B KJIIHIKY Kadeapu Ta 1i (iii 3 periony.

VYcTaHOBIEHO, 110 YacTOTa YpakeHb MyXJIMHAMU OKPEMHX OPraHiB y co0ak
(opranHa JoOKamizailisg) Ma€ TEBHY 3aKOHOMIPHICTb. MOHITOPUHT pe3yJbTaTiB
KIIHIYHUX OOCTeXEeHb Ta aHali3 amMOyJlIaTOpHHUX >KypHaJiB CBiI4YaTh, LIO0 Cepel

21

ONoIE



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

HOBOYTBOPEHb y CO0aK € rpymna ImyXJHH ,,IIIHPOKOro” CIEKTPY 1 piAlle MOMUPEHUX —
,,BY3bKOT'0”’ CIIEKTPY UM Jliarla30Hy.

Mu 3yctpiyanu pi3Hi KIiHIYHI (GOpMH HOBOYTBOPEHB Yy co0ak
MpakTUYHO Ha BCiX AUISHKAX Tija, OpraHax Ta TKaHWHaX, a caMe MyXJIMHU:
MOJIOYHOT 3aJI03HW, WIKIpW Ta MIAMIKIPHOT KJIITKOBHHHU, CTaTeBUX OpPraHiB,
KICTOK, TOJIOBH, IIWi, BHYTPIIIHIX OpTaHiB TOIIO. 3TiJHO pE3yJbTaTiB
MOHITOPHUHTY YUJIbHE MICII€ HAJIEKHUTh MyXJIMHAM MOJOYHOI 3aJI031 Y CYK (10
48,5%), npyre 1 TpeTe Micle PO3AUIMIN MOYyXJIUHHU MIKIPA 1 MIAMKIPHOL
KIITKOBUHHU (B cepeanboMy 15,5%) Ta craTreBHX OpraHiB (B CEpeaHbOMY
10,6%) (tabu. 1).

Tabm. 1
Opranna JokaJi3ailisi HOBOYTBOPEHb Y cO0aK
Ne JinsHka Poku B
/T | ypakKeHHs 2020 2021 2022 2023 2024 | cepeaHBOMY
1 Momnouna 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
KJIITKOBHHA
3 Craresi 11,4 9,6 8,4 10,8 12,5 10,6
OpraHu
4 KicTkoBa 3,9 6,8 4,2 5,6 6,7 5,5
TKaHUHA
5 PoroBa 6,7 5,4 7,6 9,4 8,4 7,5
MMOPOKHUHA
6 | Iamioprammi| 16,5 15,1 15,8 17,4 17,1 16,5
TKaHWHHU

OHKOJIOTIYHI YpaXXeHHS IHIIMX OpTaHIB Ta TKAaHUH PEECTPYBAIU B
cepeanubomy y 16,5 % Bunaakis. Jlo mnyXxiauH ,,By3bKOTO’ CIEKTPY
BITHOCATHCS HOBOYTBOPEHHS B POTOBIM MOPOXKHWHI Ta KICTOK (pa3oM B
cepennbomy 13,05%). YpaxoByrouu Tol (pakT, 110 MyXJIUHU MOJIOYHUX 3aJ103
Yy CYK CKJIajaloTh Ol MOJIOBUHHU YCIX Heoruia3id (y camiliB iX BUSABISIN Y
MOOJMHOKUX BUMAJKax), HaIll MOJajblll JOCHIIKEHHS OyJIU 30Cepe/KeHI
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
MOYXHa TMOSICHUTA 3HAYHUM TOMIMPEHHSIM Yy CaMOK HEOIUIa3iii MOJOYHOT
3aJI03M Ta CTAaTE€BUX OpPTaHIB. Y CTAHOBJIEHO, IO MMOSBA MYyXJUH B MOJOYHUX
3aJ103ax CYK 3aJIeXKUTh BiJl iX BIKY: TYT BCTAHOBJIEHA TIPsiMa KOPEJIALIisl, TOOTO 3 BIKOM
HWMOBIpPHICTH OHKOTIATOJIOTI{ 3pocTace (Tad. 2).
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Tabu. 2
BikoBa quHaMika mMyXJMH MOJIOYHOI 32J1034 Y CYK B perioHi
M. Kam‘sinenb-Iloaijibcbkuii

Ne Bik TBapuH (poxmn)
IHoka3Huku
o2 | 2-4 5-6 7-8 | 9-10 | 11-12 | 13-15 161
. B cepen
SN
HBOMY
1 | 3axBopino 22 | 84 14,8 | 16,6 | 20,0 | 17,4 14,7 5,9 -
TBapuH, %
2 46,6 | 44,7 | 42,0 | 39,6 | 33,8 | 31,5 37,2 | 433 60,2

3nosxkicHi, %

53,4 | 553 | 58,0 | 60,4 | 66,2 | 68,5 62,8 | 56,7 39,8

Hob6posikicHi, %

[TyxMHU B MOJIOYHHMX MaKETaX y CYK MEPEeBaKHO MOUYMHAIN PEECTPYBATH 3 2 -
2,5 pokiB; iX yacToTa 301IbIIIyBajiacs 3 BIKOM CaMOK, IIK SKOi IIPHIaiaB Ha BIKOBHIA
npoMiXkOK Bify 7 m0 12 pokiB, micisi 4oro 3HWKyBaBca. lle MoXHA MOSICHUTH
3aBYACHOIO 3arv0eull0 TBapWH Bl pakKy YM IHIOMX 3aXBOPIOBaHb, albo0 iX
MPUPOJHBOI0 CMEPTIO, IO 3aJieKajio BIJT OCOOJMUBOCTEM mopoau cobak, ix
yTpUMaHHs, TOAIBIlI Tomo. CiiJ BIAMITUTH, IO 3JIOSKICHI MyXJWHU YacTille
3yCcTpiuajgucs B TEPIIY MOJOBUHY XKHUTTA (10 6-7 POKIB), TOAI K AOOPOSKICHUMN
nepebir mepeBakaB y crapmux ocobuH (micias 8-10 pokiB). IlyxiaumHu yacTiine
3’ABISUIACS Ha 3amHiX (4- 1 5-W) mapax MOJIOYHUX TMAaKeTiB, SIKI € HaWOLIbII
AKTUBHUMHU Yy (YHKI[IOHAIHHOMY BIJIHOIICHHI, MPO MO MOBIIOMJISIOTH 1 1HIII
TOCTITHUKY [16].

3a pesynbpTaTamMu OOCTeXEeHHS y 62,5 % Cyk IlarHOCTyBajld MOOIAMHOKI
MyXJIMHA MOJIOYHOI 3ano3u, a y 37,5% - MHOXKHHHI ypa)K€HHS, BEJIIMYMHA SKUX
1HKOJIM csTajia po3MipiB TOJI0BH MamieHTa (puc. 1-3).
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Puc. 1. IlyxiinHHe ypa:KeHHS Kaya.ﬂno'l' yepeBHoi (IV) 3ano3m (pucynok
asmopa)

Puc. 2. MHOKUHHI IBOCTOPOHHI MyXJIMHHI YPa:KeHHSI (PUCYHOK asmopa)

24



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

Puc. 3. I'iranTchka nyxJmnHa kayaajibHoi yepeBHoi (IV) 3am03u (pucyrox aemopa)

Yacto 3a TpuUBAJIOro MyXJUHOHOCIMCTBA (2-6 1 OuIblle MICSIB) B
HOBOYTBOPEHHSX  PO3BHBABCA  3aMalbHUA  TIpOIeC,  SKUA  3aKiHIyBaBCSA

BUPA3KyBaHHSM Ta YTBOPEHHSIM HOPHIIb 13 CEPO3HO-KPOB’SIHUCTUMH BHJILICHHSIMHU
(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
BUHHMKAJIM Y MOJIOJAMX KacTPOBAHMX CaMOK, a OBapiOriCTEPOEKTOMIisi XBOPHUX CYK
94acTO raJibMyBaJia UM HaBITh 3YMUHSIIA PICT MyxJuH (puc. 15).

088% HekacTpoBaHi
TBapuHU

B 12% kacTpoBaHi
TBapuHU

Puc. 5. 3anekHicTh BHHUKHEHHS MyXJIMH MOJIOYHOI 32JI034 Y CYK BiJ IX
Kacrpauii

Pesynbrat Hammx AOCHIIPKEHb 30IraloThCsl 3 TOBIIOMJICHHSIMU 1HIIHAX
JOCIITHUKIB, 3TIHO SIKMX MOJIOJI CYKH, KACTPOBaH1 /10 MEPIIO] TIYKH, MAOTh JIMILE
0,5%-11 pu3MK PO3BUTKY paky MOJIOYHOI 3aJI03M, TOAl SK Ti, SIKUX MPOOINEPYyBAIU
MIiCIsl mepIIoro ectpycy - 8%, a micis Apyroi TIYKK pU3UK 3pocTtae Ha 26% [17]. €
TaKOX MOB1IOMJIEHHS, IO KacTpalis, MpoBeAeHa MICsA JBOX 3 MOJOBUHOIO POKIB, HE
€ TpO(]UIAKTUYHOI, OCKUIBKM BXXK€ HEMOXJIMBO YHUKHYTH 3TYOHOTO BIUIUBY
crateBux ropmoHiB [18]. Ilpore Ha AYMKy JesSKMX aBTOPIB, [JIsl BU3HAYEHHS
HaWKpamoro Yacy Hjisi TPOBEICHHA KacTpaiii Bce Ie MOTpiOHI J10AaTKOBI
nocmipkeHHs [19]. Takum yuHOM, 3 OTJIAIYy Ha BUIIE 3a3HAYCHE, OJHUM 3 OCHOBHUX
(GakToOpiB PU3UKY PO3BUTKY MyXJIMH MOJIOYHOI 303U Yy CyYK TOpMOHaJIbHA
aKTUBHICTh, a OBAPIOTICTEPOCKTOMISI CAaMOK € JI€EBUM METOJIOM MPO(LIaKTHKA
OyracToreHesy.

3riIHO0 OTPUMAHUX PE3YJbTATIB AOCIIHKEHb HA PaK 4YacTIIe XBOPLIU COOAKU
MaJiuX Ta CepeHIX Mopia cobak: Takca, Mmyelb, ClIaHielb, CTadhOPAIIUPCHKUM TEpED,
HIMEI[bKa BiBYapKa Ta METUCH, MPOTE YITKOI TEHACHII II0A0 PAacOBOI 3aJIEKHOCTI
KaHIICPOTCHE3y MM HE BHSBWIH. 3a pe3yjbTaTaMd JEKiJIbKOX JOCTIDKCHb Y
YUCTOKPOBHMX MOPIJ co0ak OyJia BUSBJICHA BUIIA YACTOTa MyXJIMHOHOCIMCTBA, HIXK Y
3MIIIAHKX; OJTHAK HEMAa€ €IUHOI TyMKHU IIMOJO TOTO, SIKi MOPOAM MAarOTh HAWBHIINAN
PU3HUK PO3BUTKY ITyXJIMH MOJIOYHOI 3a03u [20].
TakuM YWHOM, OHKOJIOTiSI ~ 3QJMINAETHCS  OJHMM 3  aKTyalbHMX  ITUTaHb
BETEPUHAPHOI Xipyprii, OCOOJMBO MyXJIMHM MOJOYHOI 3aj03u y Cyk. BuBdeHi
aCMEeKTH TOMIMPEHHS MyXJIMH y co0aK Ta iX opraHHa JIOKai3aIlis, 3aJIeKHICTh BiJl
cTaTi, BIKYy Ta CTaTeBOl IUKIIYHOCTI € JOCUTh BaXJIHUBUMHU ISl TOJATBIIOTO
BHUBYCHHSI IPUPOJI HOBOYTBOPEHD y CCABIIIB.
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BucHOBKH Ta nepcneKTHBH NOJAJBIIUX JT0CTiIKeHb
OTxe, BpaxoBYIOUM pPE3yJbTaTH AOCHIIHKEHb, MOXHa 3pOOUTH BHCHOBOK, IO
HOBOYTBOpPEHHSI Y co0ak B perioHi Micta Kam’sHeub-IlogiabChkuii € MOMMUPEHOIO
MATOJIOTIEI0 Ta MAalOTh KapTUHY BHOIpKOBOi opraHHoi Jokamzamii. [lyxmuau
MOJIOYHOI 3aJI03M y CYK € HalOUIbII MOIIMPEHMM OHKO3aXBOPIOBAHHIM Y COOaK,
yacToTa SKMX 3pOCTa€ 3 BIKOM TBapuH. BoHM HaliuacTime 3ycTpi4aroThCs Y
HEKAaCTPOBAHUX CAMOK, IO MIATBEPIXKY€E POJb CTATEBHUX TOPMOHIB Y PO3BHUTKY
IIYXJIMH MOJIOYHOI 3aJI034 Y CYK.

Y mepcnekTHBl TUTAHYETHCS BUBYEHHS IMOKA3HUKIB TOMEOCTa3y OpraHi3My
OHKOXBOPHX CcO0ak, po3poOKa Ta KJIiHIYHA MepeBipKa 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 years), 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.

References

1. Schiffman, J.D., Breen, M. Comparative oncology: (2015) What dogs and other
species can teach us about humans with cancer. Philos. Trans. R. Soc. B Biol. Sci.
370, 20140231. doi: 10.1098/rstb.2014.0231.

2. Gardner, H.L., Fenger, J.M., London, C.A. (2016). Dogs as a Model for Cancer.
Annu. Rev. Anim. Biosci. 4, 199-222.

3. Sung, H., Ferlay, J., Siegel, R.L., Laversanne, M.. Soerjomataram, 1., Jemal, A..
Bray, F. (2021). Global Cancer Statistics 2020: GLOBOCAN Estimates of
Incidence and Mortality Worldwide for 36 Cancers in 185 Countries. CA Cancer
J. Clin. 71, 209-249.

29

ONoIE


mailto:bodnar.vetdoc@gmail.com

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

4. World Health Organization (WHO). (2020). Global Health Estimates 2020: Deaths
by Cause, Age, Sex, by Country and by Region, 2000-2019. WHO;
2020.who.int/data/gho/data/themes/mortality-and-global-health-estimates/ghe-
leading-causes-of-death

5. Vazquez, E., Lipovka, Y., Cervantes-Arias, A., Garibay-Escobar, A., Haby, M.M.,
Queiroga, F.L., Velazquez, C. (2023). Canine Mammary Cancer: State of the Art
and Future Perspectives. Animals. 13, 3147. https://doi.org/10.3390/ani113193147

6. Davis, B.W., Ostrander, E.A. (2014). Domestic Dogs and Cancer Research: A
Breed-Based Genomics Approach. ILAR J. 55, 59-68.

7. Silva, A.E., Serakides, R., Cassali, G.D. (2004). Carcinogenese hormonal e
neoplasias hormonio-dependentes [Hormonal carcinogenesis and hormone-
dependent neoplasms]. Cienc Rural. Mar-Apr;34(2).625-33.[in Portuguese].

8. Mamchuk, N.A. (2008). Monitorynh pukhlynnykh zakhvoriuvan dribnykh tvaryn.
[Monitoring of tumor diseases of small animals]. Scientific and technical bulletin
of the Institute of Animal Biology of the Ukrainian Academy of Sciences and the
National Research Institute of Veterinary Medicine and Food Additives of the
Ukrainian Academy of Sciences. 9(3). 184—188. [in Ukrainian].

9. Uva, P, Aurisicchio L., Watters, J., Loboda, A., Kulkarni, A., Castle, J. .... de
Rinaldis, E. (2009). Comparative expression pathway analysis of human and
canine mammary tumors. BMC Genomics. 27;10:135.

10.Ribas, C.R., Dornbusch, P.T., Faria, M.R., Wouk, A.F.P.F., Cirio, S.M. Alteracoes
clinicas relevantes em cadelas com neoplasias mamarias estadiadas [Relevant
clinical changes in female dogs with mammary neoplasias staged]. Arch Vet Sci.
2012;17(1):60-8. [in Portuguese].

11.Rueda, Jr., Porto, Cd., Franco, Rp., da Costa, Ib., Bueno, Lmc., Girio, Rjs., ...
Repetti Csf. (2024). Mammary neoplasms in female dogs: Clinical, diagnostic and
therapeutic aspects. Veterinarni Medicina. 69 (4), 99-114. DOI: 10.17221/4/2024-
VETMED

12.Lana, S.E., Rutteman, G.R., Withrow, S.J. (2007) Tumors of the Mammary Gland.
In: Withrow, S.J. and Vail, D.M., Eds., Withrow and MacEwen’s Small Animal
Clinical Oncology, 4th Edition, Saunders Elsevier, St. Louis, 619-638.

13.Kamiguchi, IE, Moreira, IM, Silva Trindade, F., Zahn, A., Sousa Rocha, N.
(2016). Mammary neoplasms in female dogs: Identification of cytopathological
criteria for malignancy. J. Cytol. Histol. 7(1):1-5.

14.De Nardi, A.B., Ferreira, TM.M.R., Assuncao, K.A. (2016). Neoplasias mamarias
[Mammary neoplasms]. In: Daleck CR, De Nardi AB, editors. Oncologia em caes
e gatos [Oncology in dogs and cats]. 2nd ed. Rio de Janeiro: Roca. 730 p. [in
Portuguese].

15.Vazquez, E., Lipovka, Y., Cervantes-Arias, A., Garibay-Escobar, A., Haby, M.M.,
Queiroga, F.L., Velazquez, C. (2023). Canine Mammary Cancer: State of the Art
and Future Perspectives. Animals. 13, 3147. https://doi.org/10.3390/an113193147

16.Mysak, A.R., Pritsak, V.V., Ivashkiv, B.B. (2022). Mammary gland neoplasias in
bitches (spreading, diagnosis, treatment methods). Topical issues of the

30
O



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

development of veterinary medicine and breeding technologies: Scientific
monograph. Riga, Latvia: “Baltija Publishing”. 73 - 132. ISBN 978-9934-26-203-
6 https://doi.org/10.30525/978-9934-26-258-6-4

17.Misdorp, W. (2002). Tumors of the mammary gland. In: Meuten D.J., editor.
Tumors in domestic animals. lowa State: University of California; 575-606.

18.Withrow, S.J., Page, R., Vail, D.M., Withrow, MacEwen’s. (2014). Small animal
clinical oncology. St. Louis: Elsevier Health Sciences; 750 p.

19.Cassali, G.D., Jark, P.C., Gamba, C., Damasceno, K.A., Estrela-Lima, A., De
Nardi A.B., ... Nakagak K.Y.R. (2019). Consensus regarding the diagnosis,
prognosis and treatment of canine and feline mammary tumors. Braz. J. Vet.
Pathol. 13(3):555-74.

20.Vascellari, M., Capello, C., Carminato, A., Zanardello, C., Baioni, E., Mutinelli, F.
(2016). Incidence of mammary tumors in a canine population living in the Veneto
region (Northeastern Italy): risk factors and similarities to human mammary
cancer. Prev. Vet. Med. 126, 183—-189. DOI: 10.1016/j.prevetmed.2016.02.008

Crartsa Hagidnuia 1o penakuii 05 ciuns 2026 poky
Crarts npoitnuia perensyBanss 09 mrororo 2025 poky
Cratts ommy6iikoBana 30 6epesns 2026 poky

31
O



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

DOI: 10.37000/abbsl.2026.118.03
VIIK 632.95:634/635(477)

Mapian CiMoHOB,

JIOKTOp BETEpUHAPHHX HayK, Ipodecop, mpodecop

Kadenpu BeTepuHApPHO-CAHITAPHOTO 1HCIIEKTYBaHHS,

JIbBIBCHKHI HAllIOHAILHUIN YHIBEPCUTET BETEPUHAPHOT METUIIUHU
ta 61otexnosorii im. C.3. ['kurpkoro, M. JIbBiB, Ykpaina
ORCID ID: 0000-0001-6691-6773

e-mail: m.simonov@ukr.net

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 GIMYUZHAHUX BUPOOHUKIB, Memoto 0aHoi pobomu Oy10 npogecmu avaiz
cucmemuy MOHIMOPUH2Y 3ANUWIKIE aACPOXIMIKAMIE Y NA0000804eBil NpoOyKyii €8poneucvkozo
Coro3y, susasumu Knoyo8i meHOeHyii ma icHyoyi npooiemu.

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.
Takoorc cnio giomimumu, wo 51,4% Oocnioxcysanux 3paskie (6023 3pazxku) ne micmunu KilbKicHO
BU3HAYYBAHUX PIBHIE 3anuwiKie azpoximikamis. ¥ 2023 poyi 3 eubipku 3paskie, NpoaHaiizo8aHux 6
pamkax npoecpamu EU MACP, 96,3% eionogioaru saxonooascmsy €C. Ilpu yvomy 58% ne
Micmuau KiTbKICHO SU3HAYYBAHUX 3anuwikis, 38,3% micmuiu 3aiumku 6 medxcax O0OnyCmuMux
3Hauenv, 3,7% nepesuwyyeanu ix. Yacmuna usenenux negionogioHocmeti cmocy8anacs npooykyii,
excnopmosanoi 3 Ykpainu. OOnax KinbKicmb cKape HA eKCnopmosany 3 Ykpainu npooosonvbuy
NPOOYKYII0 He BUPIZHAEMbCA 8 OLIbULY CMOPOHY, 8 NOPIBHAHHI 3 THUWUMU KPAIHAMU-eKCnopmepami,
ma nposensie NPAMONPONOPYIUHY 3ANeHCHICMb 8I0 00CA2Y eKCNOpmYy.

€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 neobxiono adanmysamu kpawi npaxmuxu €C 0nsa niosuwyenHs
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’ I peKOMEHAye crioskuBaHHs He MeHie 400 T
GpYKTIiB Ta OBOYIB MIOAHS JIsi MPOQITAKTUKH CEPIEBO-CYIUHHUX 3aXBOPIOBAHb,

32


mailto:m.simonov@ukr.net

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

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, IO BHUMAarae MIMPOKOTO 3aCTOCYBAHHS arpoXiMIKaTiB, 3aJUIIKU SKHX
MOXYTh HAaKOIMMYYBAaTUCA Yy TPOAYKII Ta CTAaHOBUTH PHU3UK JJIs 37I0POB’S
CIIO’KMBAYIB.

€Bpornericbknii Cor03 CTBOPHUB OJIHY 3 HAaWOUIBII PO3BUHEHHUX y CBITI CUCTEM
KOHTPOJIIO 3aJMIIKIB arpoxiMmikariB, 1[0 0a3yeTbcs Ha HAYKOBO OOIPYHTOBAHHUX
MakcUMaidbHO jgomyctuMux piBHsax (MJP), perymspHoMy MOHITOpUHTY Ta
KOMIUICKCHIHM OLIHII PU3UKY JJIs CrioKrBaviB. BiamorigHo 1o mporo Permament (€C)
Ne 396/2005 Bcranosimtoe rapmonizoBani MJIP mist Beix kpaiH-wieHiB €C Ta BUMOry
Ha MIPOBEJICHHS MIOPIYHUX KOOPJUHOBAHUX MPOTPaM MOHITOPUHTY [2].

BignoBimno VYkpaina, sk acomiiioBanuii uineH €C, B3sama Ha cede
BIIMOBIAIBHICTh TapMOHI3YBaTH HAIIOHAIBHE 3aKOHOJABCTBO JI0 €BPOMEHCHKUX
cranaaprtiB. [IpoTe mporec aganTarii € CKJIaJHUM 1 TPUBAIUM, OCKUIBKH OTPEOY€E HE
JUIIEe 3MIHU HOPMAaTUBHOI 0a3u, ajie i MojiepHi3allli 1abopaTopHoi 1HHPACTPYKTYpH,
HaBYaHHA (paxiBLIB Ta BIPOBAIKEHHS y BUPOOHUUTBO MPUHLUIIB IHTETPOBAHOIO
3aXUCTY POCIIHH.

[Ipobnema 3a0pyAHEHHS ILIO00BOYEBOI MPOAYKIII 3aJUIIKAMU arpoXiMiKaTiB
Ha0yBae 0COOJIMBOI aKTYyaJIbHOCTI y 3B’SI3KY 3:

o BucokuM cnoxxuBaHHSIM CBDKHMX OBOYIB Ta (DPYKTIB HAceJICHHSAM YKpaiHU

(monan 150 xr Ha Iylry HAaceIEHHS MIOPIYHO).

« ExcrnopTHOIO Opi€eHTAallI€r0 TaTy31 Ta HeOOX1THICTIO BiAIOBIIATH MIXKHAPOIHUM

BHMOTaM.

o IlepeBaxkaHHSIM Yy CTPYKTypl BHPOOHHIITBA APiOHOTOBAPHHUX TOCIOJAPCTB

(monan 70% oBouiB Ta (PPYKTIB), A€ KOHTPOJIb 3aCTOCYBAHHS arpoXiMiKaTiB €

YCKJIaTHEHUM.

o JoctynnicTio Ha puHKY YKpaiHu 3actapuiux Ta 3a0opoHeHux B €C
npenaparis.

o HenocraTtHiM nOTpMMaHHAM pEKOMEHJIALI 10 3aCTOCYBaHHS arpoXiMiKaTiB
BUPOOHUKAMU.

MixHapogHUH JOCBIA JI€MOHCTPY€E, 10 €()EeKTUBHA CHUCTEMa KOHTPOIIIO
3QJIMIIKIB arpoxiMiKaTiB 0a3yeThCsl Ha NMOEIHAHHI TPEBEHTUBHUX 3aXO/(1B (HaBYaHHS
BUPOOHMKIB, BIPOBA/KEHHS  mporpam-nepenymoB Ta cucremu HACCP,
IHTETPOBAaHUN 3aXUCT POCIMH) Ta CHUCTEMHOIO MOHITOPUHTY MPOAYKI 3
HACTyTHUMU KOPUTYBaJIbHUMU JisiMu [3].

AHaJi3 OCTaHHIX AOCHiIKeHb Ta myOJikamii. CBporelicbke areHTCTBO 3
oesnekn xapyoux npoaykTiB (European Food Safety Authority, EFSA) mopiuno
nyOJIiKye AeTaabH1 3BITH PO Pe3yJIbTaTH MOHITOPUHTY 3aJIMILIKIB arpoXiMiKaTiB, 10
BKJTFOYAIOTH JIaH1 HalllOHAJBHUX MPOTpaM KOHTPOJIO Ta CIeEIlaabHOT KOOPAMHOBAHOI
6araropiunoi nporpamu €C (EU-coordinated Multiannual Control Programme; EU
MACP). lls mporpama niepeadadae aHaii3z OJHUX 1 THX caMUX MPOIYKTIB KOXKHI TpU
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POKM, IO JO3BOJIAE€ BIJICTEKYBaTH TEHJACHINI Ta OIHIOBAaTH €(GEKTUBHICTh
PEryJIATOPHUX 3aXO0MiB [4].

He nuBnsiunch Ha MO3UTUBHI TEHJIEHIIIT B 3pOCTaHHI €KCIIOPTHUX MOTYKHOCTEH
VYkpainu, BHOPOBa/PKCHHS MPOrpaM  MPOJOBOJIBUOI  O€3MeKH  BITYM3HSIHUMU
oTepaTopaMy PUHKY XapuOBUX MPOAYKTIB BCE IIIe MOTPeOye yacy Ta 3ycuisb [5, 6, 7].

Meta. Buxomasum 3 BHIIECKAa3aHOTO MeTOI0 [aHOI PoOOTH € aHam3
€BPOMNEHCHKOT CHCTEMH MOHITOPUHTY 3aJHUIIKOBUX KIJIBKOCTEH arpoxiMikaTiB Yy
TJI0ZI00BOYEBIM MPOIYKITiT, BUSBICHHS KIIIOUOBUX TEHICHIIIHN Ta pooiem.

BukJiaa ocHOBHOTO MaTepiaiy Aoc/ailkeHHsA. MarepiaioM sl aHami3y
ciyryBanu odiuiiHi 3BiTH EFSA mpo 3aiuinkoBi KUIBKOCTI arpoxiMmikariB y
xap4oBux npoxaykrax 3a 2020-2023 poxku [8, 9, 10].

JlaHl OXOIUTIOIOTH pe3yJIbTaTH MOHITOPUHTY y 27 kpaiHax-uineHax €C,
Hopsgerii ta Icnanmii.

€Bporneiickka CHUCTeMa MOHITOPUHTY XIMIYHMX HEOE3MeYHUX YHHHHUKIB
(3aIMIIKOBUX KUIBKOCTEHW arpoximikaTriB) Yy XapyoBHX MPOAYKTaX BKIIOYAE JBA
OCHOBH1 KOMIOHEeHTH: €C-koopAMHOBaHY OaraTopiyHy mporpamy koHtposto (EU
MACP) Ta namionaneHi mnporpamu koHTpodto (MANCP). Koxna 31 3ragaHux
KOMITIOHEHT Mae cBoi ocobmuBocTi. B Mexax nporpamu EU MACP MOHITOpHHIOBI
JOCIIKEHHS! BKJIIOYAIOTh KOHTPOJb 3aJMIIKOBUX KIJIBKOCTEH arpoxiMiKaTiB Y
XapyoBUX MNPOAYKTax Ta MPOAOBOJBYIN CUPOBHHI BciMa AepxaBamu-uieHamu €C.
[Ipy 1bOMY KIJTBKICTH 3pa3KiB BCTAHOBIIIOETHCS BIAMOBIJAHO 10 PO3MIPY HACENEHHS
Jep’KaBU-4jeHa 3 METOI  3a0e3MeYUTH BIANOBIAHICTh MPOAYKIT HOPMAaTUBHHUM
MOKa3HUKaM Ta 3JIWCHUTHU OI[IHKY CTOYKHWBYOT €KCIO3UIIii. [HIII0I0 0COONMBICTIO € T€,
0 OAHI W Ti cami MPOAYKTH AHATI3YIOTbCS KOXXHI TPU POKU JJIST BIJICTEKEHHS
teHaeHIid. Hanpuknang B Mexxax peamisaiii miany nporpamoro EU MACP 3a 2020
pik Oyyio mependayeHo MOHITOPUHTOBI JOCIIHKEHHSI MOPKBH, I[BITHOI KalyCTH, KiBl
(3eneHe, YepBOHE, KOBTE), MHUOYI, amelbCUHIB, TPYII, KapTOIUI, CyXOi KBacoJ,
KOPUYHEBOTO PHUCY, JKHUTA, SUIOBUYOI MEUYIHKH Ta XUPY NTHUIN. JJisi BCTaHOBIEHHS
TEHJICHIIIi aHaJOTIYHI MPOAYKTH HociipKyBaiucs y 2023 poui. Y 2022 pori Oyso
3aIJIAHOBAHO MOHITOPUHIOBI JOCHIDKEHHS SI0JIyK, TMOJYHHUIl, TEpPCUKIB, BHHA
(uepBoHe Ta Oule), cajnariB, KamyCTH, TOMATIB, IINWHATY, BIBCSHOTO 3€pHA,
SYMIHHOTO 3€pHA, KOPOB’SUOTO MOJOKa Ta CBHUHHOI CHPOBHHH. Takox 0
ocobnmuBocTe peanmizanii nmporpamu koHTposito (EU MACP) moxnHa BiHECTH
BUMAJKOBUI  BIOOIp  3pa3kiB 3  METOK  3a0e3MeyeHHsT  CTaTUCTUYHOI
penpe3eHTaTUBHOCTI. OCOOJMBOCTAMHM HAIIOHAIBHUX MPOrpaM MOHITOPUHTOBOIO
koHTpomto (MANCP) € Te, mo paepkaBH-4JIE€HH caMi BH3HAYAIOTh KiJIbKICTh
I[OCJ'III[)KyBaHI/IX 3pa3KiB 1 BHJIM Xap4yOBUX MPOIYKTIB, (bOKyconqHCL HA PU3UK-
opieHTOBaHOMY miaxoxdi. Takok 3rajana mporpama mependadae MUTbOBUN BigOip
3pa3KiB, OMUPAIOYNCH HA TIOTIEPEIHI PE3YyIbTATH JOCIIHKCHb.

AHani3 JOCTyMHHMX 3BITIB TIOKa3aB, IO IS 3IHCHEHHS MOHITOPUHTOBUX
nocnimkens 'y €C 3amyyaloThCsl aKpeIuTOBaHI JabopaTopii, IO NpaIolTh
BianoBinHO 10 ISO/IEC 17025, a ocHOBHUME 3aTpeOyBaHUMHU METOIaMH JTOCIIIKEHb
e: mynpTuzamikoBuii Metos; QUEChERS (Quick Easy Cheap Effective Rugged
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Safe), razoBa Ta piguHHa Xpomartorpadis 3 TaHIAEMHOIO Mac-CHEKTPOMETPIELO.
JloCTaTHBOIO MEXKEI0 UyTJIMBOCTI (711 OUIBIIOCTI 3a0py/HIOBAYiB) € CIPOMOKHICTh
3a0e3MeunTH KiJbKicHe Bu3HaueHHs Oubie 0,01 MI/Kr 10CIiIKyBaHOi CIIOTYKH.

Sk BUIHO 3 JNaHUX PUCYHKY | KIJTBKICTH 3pa3KiB, BiAIOpaHHX 3 METOIO
MIPOBEICHHS] MOHITOPHHTOBUX JIOCIIKEHb, IIIOPOKY 3pocTae. €Bporneiichka cucreMa
MOHITOPHHTY  XapaKTepU3YEThCS MACIITA0HICTIO Ta CHCTEMAaTHYHICTIO, IO
JEMOHCTPYE TOCHJICHHSI KOHTPOJIO Ta 30UIBLIEHHS PECYpCiB, CIPSIMOBAHMX Ha
3a0e3neyeHHs 0e3MeyHOCTI XapyoBuX npoaykTiB. Tak, y 2022 pomi 10,6% mpob Bin
3arajbHOI KUTBKOCTI Oyno BifiOpaHo B Mexax peamizaiii nporpamu EU MACP, a
89,4% — nHamioHanpHuX nporpam. Y 2023 pori npoananizoBaHo 13246 BumajgkoBUX
3pa3kiB, BimiOpanux jnepkaBamu-wieHamu €C, Hopseriero Ta Icnmangiero 3 12
HaWOUIBII CHOKUBAHUX XapyoBUX MNpoAykTiB B €C B pamkax €C-KOOpIUHOBAHOI
porpamMu KOHTPOJTIO.

132793

119547
110829
96302 99102
83723 88141 88000 ® Pasom
76064 |
= EU MACP2
| HaI[lOHAJILHI
IPOTrpaMu
077
579 5 ; B

2019 2020 2021* 2022 2023

Puc. 1. Ctpykrypa BigiOpanux nmpod B Me:kax peaJizanii €Bponeicbkoi cucreMu
MOHITOPHHIY 3aJIMIIKOBHUX KiJILKOCTEl arpoxiMiKaTiB y Xap40BHX NMPOXYKTaX
Ta NPOAOBOJIbYIN 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
BCTAHOBJICHUM MaKCHUMaJIbHO JIOITYCTUMHUM PIBHSM 3a0pyaHIoBauiB (Tadum. 1). ¥ 2022
pori BignmoBiganu BuMoram 88,7% HOCHIKEHUX 3pa3ku MPOAYKIli. Takox ciif
BinmituTH, 10 51,4% nocmimkyBaHux 3paskiB (6023 3pa3ku) HE MICTUIU KUTBKICHO
BU3HAYYBAHMUX PIBHIB 3QJIMINKIB arpOXiMiKaTiB.

¥ 2023 porti 3 BuOipku 3pa3kis, mpoanaiizoBanux B pamkax EU MACP, 96,3%
BimmoBinanu 3akoHojgaBcTBy €C. Ilpu 1upomy 58% He MICTUIM KUTBKICHO
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BU3HAYYBAHMX 3JIUIIKIB, 38,3% MICTHIIM 3JIUIIKN B MEKax JOIMYCTUMUX 3HAYECHbD, a
3,7% mnepeBulyBalu iX.

Amnani3, HaBeneHux y 3BiTax EFSA naHux, moka3aB HM3KY TEHJCHIIIN.
30KpeMa, BpaXxOBYIOUH TPUPIYHUHN MUK JOCHTIKEHb B Mekax nporpamu EU MACP
Ta TMOPIBHIOIOYM DPE3yJbTaTH MOHITOPMHTY OJHHX 1 THX CaMHUX BHJIB XapuOBHUX
MPOAYKTiB, BCTAHOBJCHO IO KIJbKICTh BUSBICHUX HEBIAMOBIIHOCTEH 3HHU3WIACA 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 IMOHAJI MaKCHMAaJIbHO JOMYCTHUMHUN pPiBEHb, IO OyJIO HEOJHOPa30BO
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 peadizauii nporpamu EU MACP

Pix KinbkicTh be3 B mexkax | IlepeBuimnienns | HeBinmoBigni
3pa3kiB EU 3aJIMIIKIB MAP MAP
MACP

2019 12579 H/ H/ 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 €BpOINeNHChKe areHTCTBO 3
0e3MeKr Xap4oBUX MPOJYKTIB poOUTH BHCHOBOK MPO Te, 10 3 12 AOCHiIHKyBaHUX
BUIIB TIpoaykiii y 2022 pormi A0 HAWOUTbII OE3MEYHUX KaTeropiil BiTHOCSTHCS:
MOJIOKO KOpPOB’siu€, CBUHHA CUPOBMHA. TaKOX /10 OE3MEYHMX KaTeropid BiTHOCSTH,
HE JUBJISYMCHh HAa HEraTUBHY JMHAMIKy, BIBCSIHE Ta SYMIHHE 3€pHO, BPaxOBYHOUU
HU3bKI PiBHI 3a0pyaHeHHA. HaTomicTh 10 HalOUIbII MpOOJIEMHHUX, 3 TOYKH 30DPY
3arpo3d BiJl HAsABHUX PIBHIB arpoxXiMiKaTiB, BIJHOCSTHCS HACTYMHI KaTeropii
Xap4OBHX TIPOAYKTIB: cajaTH, KamycTa, TOMaTh (3pOCTaHHS TIEPEBUIICHb Y
MOPIBHSHHI 3 TONEPEIHIMA POKaMU), MOTYHULS (TpaJULIII{HO BUCOKI PIBHI JAETEKLIi,
X0oua ICHY€ TEHJICHIIiSl 10 TMOKpalleHHs), s0iyka (MOKpalieHHs TMOPIBHSIHO 3
MUHYJIMMH POKaMH, ajie 3aIUIIAI0ThCSA Y 30H1 0COOJIMBOI yBaru).

YacTHa 3apeecTpOBaHMX BWITAJIKIB HASBHOCTI HEBIJAMOBIAHUX 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. BinmoinmHo 10 maHuX €BpONEHCHKOro areHTCcTBa 3 OE3MEKU XapyOBHX
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
BUKOPUCTAHHSA HAaBpSJI YU CTAHOBUTh PHU3UK MJIs CroxkuBadiB. OJHAK XpOHIYHI
BENIMKI JIO3M MOXYTh TMOPYLIYBaTH PEKUM CHY Ta BHUKIMKATH HE3TyKaHHS,
JPATIBIMBICTh, IITYHKOBO-KUIIKOBI CHUMIITOMH, Takl SIK aHOPEKCIis, HyJ0Ta, 3TyTTs
KUBOTA, METEOpHU3M 1 HempueMHuil cmak. llopir cyaom Moxke OyTH 3HMIKEHUU Y
ENUIENTHKIB, a TAKOX MOBLAOMIISIIOCS MPO MNPOrpeCyBaHHS HEBPOJOTTYHUX YPAKEHb
Npu TepHiio3Hid aHewmii [15]. Buxogsuu 3 1mporo Ha TepuTopii €BponeichKkoro
Coro3y iCHYIOTh OOMEKEHHS Y 3JIMIIKOBUX KIUJIBKOCTSX 3raJlaHOrO arpoximikaTy B
XapUYOBUX MPOAYKTAX.

[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
BUKOpUCTaHHA OipeHTpuHy ICHYIOTh pi3Hl normsaau: €C  oOmexye Horo
BUKOPUCTAHHS Yepe3 MPOTAIMHU B ICHYIOUMX 3HAHHSIX Ta MOTEHIINHI PU3MKHU, TOJI
ak CIIIA 103BonsrOTH MOro OUIBIT MIMPOKE 3aCTOCYBAHHS, BCTAHOBIIOIOYHM MEXI
0e3IeKH, ajie BiJ3HAYa0UM 3aHETIOKOEHHS 100 KoMax-3anuitoBadiB. Xoua EFSA y
2020 poui BuzHaO [16], 110 NOTOYHE BUKOPUCTAHHS HABPSIA YU CTAHOBUTH PHU3UK,
MI3HIMI OIJISIAM MOCTABWIIU MIJl CYMHIB SIKICTh JAHUX, PEKOMEH/IYI0OUM CYyBOPIILI MEXKI
Ta BIIKJIMKAIOUM JAesiki cxBajieHHss €C yepe3 moO0rBaHHs 1010 KaHIIEPOT€HHOCTI Ta
BIICYTHICTh JIOKa3iB, SKi O BHKJIIOYAJIM TEHOTOKCHUYHICTh. 3arajioM, Oe3reka
XapyoBHUX MPOAYKTIB 3JICKUTH BiJ AOoTpuMaHHs MJIP, siki pi3HATHCS 3aJ€KHO Bif
periony, 3 6utbi 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
MPOYKTiB 30ip MaHux mokaszye [17], o Xxap4yoBi pU3HKH, OB’ sA3aH1 3 HOBOJYPOHOM
€ 3araJioM MPUHHATHUMU JJIS HACEJICHHs, KJIAcu(DIKyIOUH HOTO SIK «MaJOWMOBIpHUN
KaHIleporew». BojHouac 3a3Ha4yarOTbCs 3HAYHI MPOTAIMHUM B JaHUX Ta
HEBH3HAYCHOCTI, OCOOIMBO MO0 MOTCHIIIMHOTO BIUIMBY Ha €HIOKPHHHY 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
HeOe3neKy IS 3A0POB’S IO Ta HaBKOJIHMIIHBOTO CEpeAOBUIIA. Y JTIOAMHU MOXE
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 MPOOJIEMH 3 MEUIHKOI0, MOTCHIIMHHUM BIUTMB HA PEHPOAYKTUBHY 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).
JlabopatopHUMH JOCHIIKEHHSIMH 3apEECTPOBaHO MOKa3HUK Ha piBHI 0,35+0,18
MI/KT, 110 CBIIYUTH MPO MEPEBUIIEHHS MAaKCUMAJIBHO JIOMYCTUMOIrO 3Ha4eHHS y 35
pasis.

[Hma npobnema 3aMUMIIKOBUX KUIBKOCTEH arpoxiMIKaTiB y 3aMOpOKEeHIN
MaJIMH1 CTOCYBaiacs HaUIMILIKOBOIO BMICTY cripoaukiodeny (ckapra 2023.3746 Bin
21 aucTonaaa 2023 POKY; https://webgate.ec.europa.eu/rasff-
window/screen/notification/614871). JlabopaTopHUMHU JOCTIKEHHSIMH BCTAHOBIICHO
HAsBHICTh 3rajlaHoro akapamuaHoro 3aco0y Ha piBHl 0,044+0,022 wmr/kr. B
pe3yJIbTaTi piBEHb PU3UKY BU3HAYCHO SIK IOTCHINMHO CEPHO3HUI» Ta HAKJIAICHO
3a00pOHY Ha peaiizallito JOCTipKyBaHoi maptii mpoaykuii. Croipoaukinoder — 1e
BUCOKOC(DEKTUBHMI akapuiu (3acid0 MPOTH KIIINIIB), [0 HAJNEKUTh N0 KJacy
KETOCHOJIIB (TETPOHOBI KHUCIOTH) 1 BUKOPUCTOBYETHCA B CLIHLCHKOMY TOCIIOJIapCTBI
JUIS. 3aXHUCTY IUIOJAOBHX, OBOUEBHX Ta IHIIMX KYJBTYpP BiJ POCIMHOITHUX KIIIIIIB
(maByTHMHHUX, IUIOJOBHX), @ TAaKOX IEAIKMX CHCHMX KOMaX, TaKWUX SK TIOTEIHII],
TPUIICH Ta JMCTOOMNIIIKH, MPALIOYM HUISIXOM OJIOKYBaHHS CHHTE3y JIMIIIB. 3a
nanumu EFSA [19] cnipoaukinodeH 3a3BUyail BUSBIISIE HU3bKUN TOCTPUNA PUBHK IS
CHOKMBa4YiB 3a YMOBHM NPAaBWIBHOIO BUKOPHUCTAHHS, aje BIH KJIACH(IKYEThCSA SIK
MOTEHIIHHUHN KaHIeporeH (kateropis 1B). Bigrak ioro BukopuctanHs 3a00poHEHE B
€C. Ilpu npomy ECHA BucioBuia aesiki 3aHEMOKOEHHS IIOJ0 TOKCHYHOCTI JJIsI
OpraHiB y BUIIUX J03aX, 110 MPU3BEJIO JO HOTO KiIacu(iKalli sSK «MOXKe CIPUIUHUTH
MTOTIKOI>)KEHHS OPTaHiBy.

Cnin 3a3HauuTH, [0 KUIBKICTh CKapr Ha EKCIOPTOBaHYy 3 YKpaiHu
MPOJIOBOJIBYY TMPOAYKIIII0O HE BUPIZHIETHCS B OLIBINTY CTOPOHY, B TOPIBHSHHI 3
IHITMMU KpaiHaMU-EKCTIOPTEpPaMH, Ta MPOSBIISE MPSIMOTPONOPIIHHY 3aJIEKHICTh BiJl
00cATy eKCIopTy.

Oco6muBoi yBarm EFSA 3acioyroBye mnpoOiema MHOXHHHUX 3aUIIKIB
MPUCYTHICTh JIBOX 1 OUIbIlIE€ MECTULIU/IIB B OJTHOMY 3pa3Ky). HaliuacTime MHOKUHHI
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3QJIMIIKA PEECTPYIOTh Y CYIICHUX Xap4YOBUX MPOAYKTaX (POA3MHKH, HACIHHS KMHUHY,
namnpuka), COJIGHMX OBouax Ta BUHI. lle Bka3zye Ha HAKONMUYEHHS MECTUIUIIB Y
nporieci mepepoOku (KOHIIEHTPYBaHHS MPY BUCYIITYBaHH1), IHTEHCHUBHE 3aCTOCYBaHHS
MECTUIMIIB JIsl IEBHUX KYJIBTYpP (BUHOTPA, CIEITii).

KpuTnuHo BaXJIMBUM €JIE€MEHTOM CHUCTEMH € OIliIHKa TOTO, Y CTaHOBIATH
BUSBIICHI 3alMIIKH PHU3MK 7S 370poB’s crokuBaudiB. EFSA mpoBena oOIiHKY
TIETUYHOTO PHU3UKY SIK YaCTUHY aHami3y pe3yhbTaTiB. L[boro poky 3BiT po3miuproe
IMOBIPHICHY METOJIOJIOTiI0 OI[IHKH, BBEJEHY MHUHYIJIOTO POKY, Ha BCi NECTHUIUIH,
npoanamizoBati B pamkax EU-koopamHoBanoi mporpamu [10]. g ominka mokasye
HMOBIpHICT, TOTO, IO CHOXHBayl OyAyTh MiJjiaBaTUCS BIUIMBY 3aJIMIIKIB
arpoxiMiKaTiB TIOHA/I MEBHUM MOPIT O€3MEYHOCTI.

Ha ocnoBi cBoei ominku EFSA npuxomute g0 BucHOBKY [10], mo icHye
HU3BKUH PU3HUK JUIS 370pOB’S CIIOKMBAYIB Bl OIIIHEHOI €KCIO3HIIi 0 3aJIMIIKIB
MECTUIIM/IIB Y TECTOBAHUX XapUOBUX MPOAYKTaX.

[Mopiuni 3BiTM EFSA MicTaTh pexomeHaamii Ajii MOKPAIICHHS CHCTEMH
KoHTposito. Hampukian pexomeHayeTbes JnepkaBaM-wieHam €C  10AaTKOBO
JOCIIKYBaTH T4 MOHITOPUTH KOMOIHAIli MECTULMAIB 1 KyJIbTYp, 110 NPU3BOASTH 10
HEBIJIMOBIIHOCTEH, Ta MPOJIOBKYBATH MOHITOPUHT 3aJIUIIKIB TECTULIHIIB.

[{i pexkoMmeHaallli BKJIIOYAIOTh MOCUJICHHS] KOHTPOJIIO MPOOJIEMHUX KOMOIHAIIIMA
MEeCTULUIA-KYIbTYpa BIANOBIAHO O PU3UKOPIEHTOBAHOTO KOHTPOJIO, MOKpPAILECHHS
METO/IIB aHAII3y JJI BaXXKUX JO BU3HAUYCHHS PEUOBUH, TAPMOHI3AIII0 MIAXO/IB Mk
Jep’KaBaMHU-4IeHAMHU Ta PO3IIUPEHHS JaHUX MPO CIIOKUBAHHS JIJI TOYHIIIO! OIIHKA
PUBHKY.

Vkpaina mnepeOyBae y mporeci rapMmoHi3aiii CBOTO 3aKOHOJABCTBA 3
€BPOIEUCHKMM BIAMOBIIHO 1O YroJd Mpo acoriarito. JleprnpoacnoxuBcaysxoa
VYkpaiHu NpPOBOAUTH MOHITOPUHT 3aJMIIKIB arpoxiMmikariB, MNpoTe oOcsIru Ta
CUCTEMATUYHICTh KOHTPOJIO 3HAYHO MOCTYHAIOThCS €BpomnerchbkuM. Jlo OCHOBHHMX
mpoOjeM MOXKHA BIAHECTH oOOMexeHl (IHAHCOBI Ta JIIOJCHKI PECypcH JUis
MacITabOHOTrO MOHITOPUHTY, HEIOCTATHIO JIA0OpaTOpHY 1HPPACTPYKTYPY (KUIBKICTH
aKpEeIUTOBAaHUX Yy MDKHApOAHUX areHiisx JiabopaTopiil) Ta  BIJICYTHICTh
KOOPJIMHOBAaHOI 0araTopiyHOi MporpaMd MOHITOpUHTY. TakoX 10 CyTTEBUX
MEPEIIKOI MOXKHA BIIHECTH PO301KHICTh HAIIIOHAIbHUX HOPMATUBHUX MOKA3HUKIB 3
€BPOMNEHCHKUMHU Ta MEpPEBaKAHHS APIOHOTOBAPHUX TOCHOJAPCTB, /1€ BIPOBAIKEHHS
HAJIEKHOTO KOHTPOJIIO € YCKIIQTHCHUM.

J1o KITI0OUOBUX €JEMEHTIB YCIIXY €BPONEUCHKOT CUCTEMU MOHITOPUHTY MOKHA
BIJIHECTU HACTYyITHE:

1. KoopauHarris Ta rapMOHi3alis:

o €auni MJIP m1s BCix KpaiH-4JICHIB.

o CranaapTru3oBaHa METOJOJIOTiSI MOHITOPHUHTY.

o KoopaunoBana 6araTopiyHa mporpama 3 poTaIli€ro MpoIyKTiB.
2. HayxoBo-00TpyHTOBaHH MiIXi/:
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o Bcranonennss MJIP Ha OCHOBI TOKCHKOJOTIYHHMX JIaHMX Ta PEaTICTUUYHUX
MIXOI1B BIIIIOBITHO 10 MDKHaApOIHOTO CTaHJAPTY HAJIEKHOT
CLIBCHKOTOCTIONAPCHKOT MPAKTHKHU.

o KowmrmutekcHa omiaka pu3uKy (XpoHidHa Ta TOCTPA).

« Perymapuuii nepermsang M/IP 3 ypaxyBaHHSIM HOBUX JaHUX.

« PempesentatuBHa BHOIpKa AJi1 CTATUCTUYHOI JOCTOBIPHOCTI.

o Tpupiuni UUKIN AJIA BICTEKESHHS TPEH/I1B.

3. SxicTh 1abOpaTOPHUX AOCHTIIKEHB:

o Akxpenuraiisi 3HAYHOI KiJTBKOCTI J1TaOOpaTopiil BIAMOBITHO 10 CTaHAAPTY
ISO/IEC 17025.

« IIporpamMu KOHTPOJIIO SIKOCTI Ta MOPIBHJIHUX BUIIPOOYBaHb.

4. TIpo3opicTh Ta KOMYHIKAITIS:

o IlyOmiuHi piuHi 3BITH 3 ACTATLHUMHU JIAHUMHU.

o IHTEpakTHBHI OHJIAMH-0a31 JaHUX.

o JlocTymnHa KOMyHIKaIlis IOJI0 pe3yJIbTATIB OIIHKH PU3HKY.

5. Pu3uk-opi€eHTOBaHUIM MMiJIX1;

o HamionaneHi nporpamu (GoKyCyrOThCS Ha IPOLYKTaX BUCOKOTO PUBHKY.

o binbi iHTEeHCUBHUN KOHTPOJIb IMIIOPTOBAHOT IPOYKIIII.

o llIBuake pearyBaHHs Ha BUSABIICHI TPOOIEMHU.

BuCHOBKH Ta mNepPCHeKTHBH MNOJAJNbIIMX J0CTiIKeHb. CBpomeichka
CUCTEMAa MOHITOPUHTY 3aJIMILIKIB arpoOXiMIKaTiB JEMOHCTPYE BUCOKY €(DEKTUBHICTD: Y
2023 pomi 96,3% 3pa3kiB KOOPAMHOBAHOI MPOTpamMu BIAMOBIJATM 3aKOHOJIABCTBY
€C, 58% He MICTWIM KIUTBKICHO BU3HauyBaHuMX 3anuimikiB. Y 2022 pormi 88,7%
3pa3KiB BIAMOBIJAIM MaKCUMAaJbHO JOIMYCTUMUM pIBHSIM 3a0pyJHIOBAYiB, IO
CBIIYUTh TPO HAMIAHUNA 3aXHCT crnoxuBadiB. KirodoBumu ¢akTopamMu ycmixy
€BPOIEUCHKOT CUCTEeMU € KoopauHaiis MoHitopunry dYepe3 EU MACP,
rapMOHI30BaH1 BUMOTH JUIsl BCiX KpaiH-uieHiB €C, mupoka Mepeka akpeIuTOBaHUX
nabopaTtopii 3 CTaHIAPTHU30BAHUMHU METOJAMH, MACIITAOHICTh KOHTPOJIO (ITOHA
110,000 3pa3kiB MIOPIYHO) Ta KOMIUJIEKCHA OIlIHKA PHU3UKY 3a METOJI0JIOTIEI0
€BpONENCcHKOro areHTCTBa 3 0€3MeKN XapyOBUX MPOAYKTIB.

Jlnst VkpaiHu KPpUTUYHO BKIWBHM € TapMOHI3allil HOPMATHBHUX 3HAYCHBb
JOIYCTUMHUX KUTbKOCTEW arpoXiMIKaTiB y MPOI0BOIbYIN MPOAYKIIIT 3 €BPONEUCHKUMU
CTaHAapTaMH, 3alpOBAKEHHSI KOOPJIMHOBAHO1 0araTropiuHoi MporpaMu MOHITOPUHTY
Ta aKpeauTallis JadopaTopiid 3a MI>XKHAPOJHUMU CTaHIapTaAMH.

[Tomanpin gOCHIKEHHS! AOUUIBHO 30CEPEIUTH Ha MPSMOMY TMOPIBHSUIBHOMY
aHami3l pe3ynbTaTiB YKPaiHCBKOTO Ta €BPOMEHCHKOTO MOHITOPUHTY, OIlIHII
€KOHOMIYHOi €(PEeKTUBHOCTI PI3HUX MOJIENCH KOHTPOJIO Ta po3poOili crenudiaamnx
Tt YKpaiH! peKOMEH 1AMl 3 ypaxyBaHHSIM MICIIEBHX arpOKIIMaTUYHUX 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.
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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.

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
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that the botanical and 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
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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.

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
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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 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].
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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
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
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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 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
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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, 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 1its 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,
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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 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
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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. 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
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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 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
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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.

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
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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
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. 1. Saranchuk, O. Ya. Klym, O. B. Dyachenko, O. 1. 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).

57
O



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

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.,
Taha 1. 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¢ I. Characterization
of bee pollen: Physico-chemical properties, headspace composition and FTIR
spectral  profiles / Foods. 2021. Vol. 10, No. 9. 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-1, 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., Ozkdk 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.El Ghouizi A., Bakour M., Laaroussi H., Ousaaid D., EI 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., Salofi 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).

58
O


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

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

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/nul13061876)

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
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., Custodio, 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)

59
O


https://doi.org/10.3390/nu13061876
https://doi.org/10.1007/978-3-031-47563-4_3
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/10.1007/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

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

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.Adaskevicéiuté, 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 1104064 5](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.
Food Chemistry: Molecular Sciences, 5, 100119.
https://doi.org/10.1016/i.fochms.2022.100119)

29.Adamchuk, L., Sukhenko, V., Akulonok, O., Bilotserkivets, T., Vyshniak, V.,
Lisohurska, D., ... & Galyasnyj, 1. (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. 10., & Cxopuk, M. A. (2020). Axanraiiisi METO/iB
CJICKTPOHHOT CKaHyIO4YOl MIKPOCKOMIT JJisi JOCTIPKEHHS MHJIKOBHX 3€pEH.
IIpooosonvui pecypcu, 8(14), 20-28. https://doi.org/10.31073/foodresources2020-
14-02)

32.Carrera, M. A., Miguel, E., Ferndndez-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

60
O


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
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

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

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 Haniinia go pexakiii 15 ciuns 2026 poky
Crarts npoiiiia penensyBanHs 17 motoro 2026 poky
Crarta ony6mnikoBana 30 Gepe3ns 2026 poky

61
O


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
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microclimate and assessment of its impact on 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.
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(2022) 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
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microbial contamination was assessed by the sedimentation method on Petri dishes.
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 +18+£3.5 +31,3+4 | +18+3,5
Relative air humidity, % 70£1,15 71,7£2 85+1,7 75£1,7
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 27+1,72
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 1,640,02 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 8—10 °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
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(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 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.
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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 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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BU3HAUYEHHS I'T'TEHIYHOI OIIHKHU AIMHUX KOPIB 3A ITPUB’SI3HO-
CTIHJIOBOT'O YTPUMAHHSA

Anomauis.

YV cyuwachomy monounomy cxkomapcmei napamempu  MIKpOKIIMaAmy mMEAPUHHUYbKUX
npuMilyerb po3ensaoarmscs K 00UH i3 NPOBIOHUX (Hakmopis, wjo eusHayac ¢hizionociyHuil Cmat,
npooykmusHicms i 00opobym Oitinux xopis. Temnepamypa, 8ioHOCHA 80]102iCMb, WEUOKICMb PYXY
noBImMpsi ma KOHYeHmpayis WKIOIUBUX 2a3i68 (opmMyromsb mepmopeynayitine Ha8AHMAXCeHHs Ha
Op2aHi3m meaput i 6e3nocepeorbo BNIUBAIOMb HA CNONCUBAHHSA KOPMY, MOJIOYHY NPOOYKIMUBHICTD,
IMYHHULL cmamyc | penpooyKkmueHy @yHkyito. 3a Oanumu CYYACHUX OOCNIOJHCEHb, GIOXUNEHHS
napamempie MikpoKiimamy 6i0 30HU KOM@BOpMY CHAPUYUHAE MeNnioull abo X010008Ull cmpec, uo
CYNPOBOOIAHCYEMBCS ZHUNCEHHAM HAO0I8, 3MIHOIO CKAAOY MOIOKA MA 3POCMAHHAM 3AX80PI08AHOCTII.
Ocobaueoi akmyanvHocmi npobiema Haby8ae 8 ymMo8ax Npus s3HO-CMIlI08020 YMPUMAHHA, Oe
pyxoea aKmueHiCmv KOpi@ obMediceHa, a mMeapuHu mpuanuli uac nepeoysaiomo Yy
be3nocepeOHbOMY KOHMAKMI 3 NIOCMUIKOI Ma MIKpOKIIMamom cmiiia. Y makux cucmemax came
napamempu noGIMPAHO20 Cepeoosuwla ma CAHimapHuti cmau CMmilll 8U3HAYAIOMb  PIGeHb
3a6pyOoHeHoCmi mina, YUCMOmy GUMeHi Ma PU3UK GUHUKHEHHS MACMUMY, WO pOo32NA0AEMbCA AK
pe3yrbmamusnuil inoukamop 0oopooymy (welfare outcome). Knimamuuni sminu ma nioguuyeHHs
memnepamypu HABKOIUWHbO20 Cepedosuwa 3yMOGNIOI0OMb 3POCMAHHA  YACMOMU  MeNnio8020
cmpecy 6 kopisnukax. Came momy, CUCMEMHUU MOHIMOPUHS MIKPOKAIMAny ma OYIHKA 6NIUBY-
3anopyka 300po8’s ma npoOyKmMueHOCmi Kopis.

Y pobomi docnioaceno napamempu MiKpoxkimamy npumiujerHs OJisk YmpumaHnhs OitiHuUx Kopie
V DI3HI ce30HU poKy ma ix énaue Ha 2ici€HIYHUU cmaHn meapuH. Bemanoeneno supasiceny ce30HHy
sapiabenvHicmb memnepamypu, 60J020CMI, WBUOKOCMI pYXy NOBIMPsS Ma 2aA308020 CKIAOY
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nogimps kopienuxa 3 eioxuneHuamu 6i0 nopmamusie BHTII-AIIK 01.05, natibintvw 3Haunumu y
3uUMOBUll ma Aimuil nepioou. Y 3umosuil nepiod memnepamypa nosimps cmanosuna 2+1 °C 3a
niosuwenux konyeumpayiu NHs i CO:, wo cgiouums npo Hedocmamtio ephexmusHicms cucmemu
senmunAyii. Bnimxy memnepamypa oocseana makcumanviozo 3navenns +32 °C, gpopmyrouu puzux
Mensi08020 cmpecy, mooi AK 2a308uil CK1A0 NOSIMpPs NOKpauyy8ascs. B ocinnbo-eecHanuil nepioo 3a
pe3yibmamamu. Myabmu30Hanvhoi oyinku yucmomu 83 % xopie manu 3 6amu ma 17 % - 4 6anu,
iHOexc ecicieHiunol oyinku cmanosus 3,17 6anu, wo 6i0nosioac He3a008iIbHOMY CAHIMAPHOMY
cmany. YV aimuii nepioo indekc 3uuzuecs 0o 2,88 danu, wo c8iouums npo 8i0HOCHe NOKPAUEHHS
2icienu meapuH. Bcmarnoeneno, wo nocipuieHHs napamempis MIKpOKLIMAamy CYNpo8oONCYEMbCsL
3POCMAHHAM 3a0pYOHeHOCMI Mina Kopie ma MIKpoOHo2o oOcimeninns nogimps. Ompumai
pe3yiomamu  niomeepoN’CYIoms BUHAUANbHY POTb MIKPOKIIMAMY NPUMIWEHHS V (HopMyEanHi
2ieieHiyHo20 cmamycy OillHo20 cmada ma HeoOXIOHicmby onmumizayii cucmem GeHmMuIAYil,
BUOANIEHHSL 2HOKO | MEHEONCMEHN) YMPUMAHHSL.
Kniwwuosi cnoea: memnepamypa, 60102icmb, amiax, 3a2a308aHicmb, MIKPOKIIMam,
2iciena, cmpec.
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XAPYOBA HIHHICTB JIOCOCEBHUX PUB

Anomauin

Y ecmammi posenanymo xapuosy ma 6Oionociuny yiHHiCMb J10COCEBUX PUO K BANHCIUBO2O
00’ckma  eemepuHapHo-canimapHuoz2o KkoHmpoaw. Ilpoananizosano XimiuHuil CcKknad M ’sca
JIOCOCEBUX, 30KpeMa MIicm OIIKI8, HCUpis, GIMAMIHIE I MIHEPATIbHUX PEUOBUH, A MAKOIC IXHIO POJb )
3a6e3neyenni BUCOKOI NodCUusHOi yinnocmi npooykmy. Ocobnugy yeazy npuoileHo ainiOHOMY
npoginio, npeocmasieHomy NONIHEHACUYEHUMYU JHCUPHUMU KUCIOmamu ome2a-3, wo Maromos
gadicnuee 3HayeHHs OnA  ¢hizionoziunux @QYHKyit opeanizmy aoounu. OKpecieno O0CHOBHI
8eMeEPUHAPHO-CAHIMAPHI  NOKASHUKY AKOCcmi ma 6esneyHocmi 10coceeux pub, 6KI04aroyu
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. Y cucremi mpomoBoibdOi  O€3MeKH pUOHI TPOAYKTH 3aiiMaroTh
0COOJIMBE MiCIIe SK JHKEPEsI0 HEOOXITHUX TOXKUBHUX PEUOBUH, SIKI HEMOXKJIUBO
MOBHICTIO 3aMIHUTH MPOAYKTaMU NUKUX TBapuH. Cepel pi3HUX BOJHUX OpPraHi3MiB
JI0OCOCh BBAXAETHCS HAMI[IHHIIIMM 3aBISKH CBOIM YHIKaJbHIA Ta 4yJOBIH XapuoBid
IIHHOCTI. BiH BiJIpi3HA€THCS BijA IHIIUX pUO CBOIM CKJIAJIOM, a HOTO TUIO CIIYXHThb
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CIIPaBXHIM «CXOBMIIIEM» MIKPOEJIEMEHTIB Ta PIAKICHMX MiHepamB. BiH Takox
MICTUTh OCOOJMBUM IITMEHT, KWW HE TIIBKM HAJa€ MOro MIKIpl XapaKTEPHOIO
KOJIbOPY, ajie M 3axXWIae KJIITUHM BIJ TOIIKOKEHHS I Yac BaXKUX (DPIZMUHUX
HABaHTA)XXECHb, a TAKOXK XaPaKTEPU3YETHCS BUCOKOIO KOHIIEHTPAILII€I0 BITAMIHIB.

AHali3 OCTaHHIX JOCTiMKeHb Ta mnyoOJaikamiil. Y CydacHHX HAayKOBHX
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 ¥ 3apyOiKHI aBTOpW BIJ3HAYalOThb BHUCOKUN BMICT Yy M’scCi
JIOCOCEBUX HE3aMIHHUX aMIHOKUCIIOT 1 OMera-3 »HUPHHUX KUCIIOT, 0 3yMOBIIIO€ TXHIO
3HAYHY JIETUYHY Ta TPO(IIaKTUYHY I[IHHICTb.

OxpeMi TOCTIKEHHS MPUCBSIYEH] aHai3y JIIIIHOTO CKJIAy JIOCOCEBUX PHO,
7€ TIATBEPAKEHO JOMIHYBaHHS €HKO3alleHTa€HOBOI Ta JOKO3areKCA€HOBOI KHUCIIOT,
AK1 BIJIICPAIOTh BAXIMUBY pOJb Yy MIATPUMAHHI CEPIEBO-CYIMHHOI, IMYHHOI Ta
HEPBOBOI CHCTEM JIOAUHHU. TakoK y HayKOBUX HIpalsX MiJAKPECIIOE€ThCS 3HAUHUMN
BMICT XKUPOPO3YMHHMX BITaMiHIB, Hacammepen BiTamiHiB A 1 D, mo mnigBumrye
010JI0T1YHY LIHHICTH JaHOTO BUAY PUOHOI CHUpOBUHHU. BomHouac HU3Ka myOuikarii
MPHUCBSIUCHA BETEPHUHAPHO-CAHITAPHUM aCIEKTaM SIKOCTI Ta 0E3MEeYHOCTI JOCOCEBUX
pu6. JlocmigHuKaMu BCTAHOBIICHO, IO I1HTCHCHBHHM PO3BHUTOK aKBaKyJIbTypH
3YMOBIIIOE HEOOXIJHICTh IMOCHUJIEHOTO KOHTPOJIO 3a HAsBHICTIO Mapas3uTiB,
3QJIMIIKOBUX KIJTBKOCTEN aHTUOAKTEpiaIbHUX MPENapariB, a TAKOK BaKKUX METAJIB Y
puOHI nponykuii. HaronomryeTbcsi Ha BaXXJIMBOCTI JOTPUMAHHSA BETEPUHAPHO-
CaHITapHUX BUMOT IIiJl Yac BUPOILYyBaHHS, BUJIOBY, TPAHCIIOPTYBaHHs Ta 30epiraHHs
J0cOCeBUX 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
CHUCTeMaTH3allii, o i 3yMOBIIOE aKTYaJbHICTh JAHOTO 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
3HAYEHHS SK BHUCOKOSIKICHOI CHPOBMHM TBAapUHHOIO TMOXOKEHHS. Y poOOTI
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 peaizallli puoHOI MPOTYKITIi.

Buxknang ocHoBHoro wmarepiaiay. JlococeBi puOu Hanexars J0 psIy
JIOCOCENOMIOHUX 1 € OJHUMH 3 HAWOUIBII BUCOKOMIKBIIHMX OO'€KTIB CBITOBOTO
pubHOTO TOCmomapcTBa. JlococeBi € yHIKAIbHUM O010J0TIYHUM 00'€KTOM, YW
XIMIYHUH CKJIaJ] TMHAMIYHO 3MIHIOETHCS 3aJICKHO B1JI )KUTTEBOTO IHUKITY, CEPEIOBUIIA
ICHyBaHHS Ta PaIlioHy.

bnaropoani nococi (pim Salmo). TumoBuii mpencTaBHUK — ATIAHTUYHUN
Jocock (chomra). XapakTepH3y€ThCS HAWBUIIMM BMICTOM BHYTPIIIHBOM SI30BOTO
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xupy (mo 15-20 %) Ta pIBHOMIPHUM HOTrO pO3MOIIJIOM, IO 3yYMOBIIIOE BHUCOKI
OpraHoOJIENTUYHI BIACTUBOCTI.

Tuxookeancbki jococi (pin Oncorhynchus). JI HUX BIAHOCSTH KETy, ropOyILy,
HEPKY Ta paiayxHy ¢openb. OCTaHHA € KPUTHYHO BAXKJIMBOIO ISl BETEPUHAPHOTO
HADSILy B YKpaiHi, OCKIJIBKA MacOBO BUPOIIYETHCS 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
miHHicTh Ha 80 % 3amexurh Bl ckiamy  KoMmOikopMmiB.  KoHTpomroeThes
HAKOTIMYECHHSIM JIIIIB (Taka puba 3a3BUYail KUPHIIIA) Ta BIICYTHICTIO 3aJTUIIKOBUX
KUIBKOCTEW BEeTepUHAPHUX MTPENaparis.

AHaroMo-TicTONIOTIYHa OyfgoBa M'SI30BOI  TKaHMHH. M'sI3U  JTOCOCEBUX
CKJIQJAlOThCAd TMEpeBaXHO 3 OUIMX Ta YEpPBOHMX BOJIOKOH. YepBOoHI M'A3U
(JtarepasibHi), BOHM OaraTi Ha MIOIIOOIH Ta MITOXOHApPIi, caMe TYT 30CepeKeHa
HalOIbIIa KOHILEHTpalisl XUpHUX Kucaor Owmera-3. CHony4Hoi TKaHUHU Y
JIOCOCEBUX 3HAUHO MEHIIE, HIK Y Ha3eMHUX TBapuH (0nm3bko 3-5 %), a komareH mae
HIOKUY TeMIleparypy 3BapioBaHHA. Lle MOsiCHIOE HIXKHY KOHCHCTEHIIIO MPOAYKTY Ta
HOro JIerKy 3aCBOIOBaHICTb.

JlococeBi K XWXakd 3[aTHI HAKOMUYyBaTH B JKUPOBIA TKaHWHI CTINKI
OopraHiyHi 3a0py/IHIOBaul Ta BaXXKi MeTalu (pPTyTh, Kaamiil), 0 MOTpedy€e CyBOPOTO
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 QyHKIISIMUA NOAUISIIOTBCA HA TPU TPYIHU: CapKOILJIa3MaTU4HI OLIKU
(2530 %): Po3unnHi y Bozi. Cronu Hanexarb MIOnIO0iH (110 Aa€ KOMip) Ta YUCIEHH]
dbepmenTH, mo OepyTh yd4acTb y TDiiKomi3l, MiogiopuwisapHil Ouiku (65-70 %):
PO3YMHHI B COJBOBUX PO3UMHAX (MIO3MH, aKTHH). BOHM BIANOBIIAIOTH 32 CTPYKTYPY
M’sica Ta HOTO 3[aTHICTh YTPUMYBATH BOJIOTY ; CTpOMalibHI O11kH (2—5 %) 11e Konarex
Ta €JIaCTUH. 3aBJISAKHU iXHIA M KIJILKOCT1 JIOCOCHHA Ma€ HIKHY KOHCUCTEHIIIIO.

AMIHOKHCIIOTHUH CKJIaJl JOCOCeBHX. Jlococesi micmsamb noeHuli HAOIp
He3aminHux aminoxkuciom. JII3UH cripusie 3aCBOEHHIO KAJIBLIIO Ta CUHTE3Y KOJarcHy.
VY nococeBux ioro BmicT csarae 1,5-1,8 r va 100 r mpoaykrty. MeTionin + Llucrein ue
CIDKOBMICHI aMIHOKHCIJIOTH, $IKI MalTh JIMOTPOMHY IO 3aXUINA0YH TEYIHKY
JTIONWHU BiX KUpoBOi iH(UIbTparii. Tpuntodan sBISETHCS MOMEPETHUKOM
ceporoHiny. lle BaxJIMBHUII TMOKAa3HWK CBKOCTI MPU TICYBaHHI pUOHW, KOJIM BMICT
BUTBHOTO TpUNTO(haHy 3MIHIOETHCS.
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Tabm. 1
BmicT He3aMiHHMX aMIHOKHMCJIOT y M’sici Jiococst (/100 r Ginka)
AMIHOKHCJIOTA Jlococh aTIIaHTUYHUHA 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 10 TPYHH <GKUPHUX» a00 «CepeTHbOXHPHUX» PHO.
Bwmict minigiB y HuX moxe xonuBarucs Bif 4 % no 20 % 3anexHOo BiJ BUIY, BIKY,
CTaTl Ta, [0 HallBa)KJIMBIIlIe, KOPMOBOI Oa3HU.

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
kucioT. 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.

Huxnii nococh mae Bumuid BMicT EIIK ta cnenudiunuii HaGlp KapOTUHOIAIB
(actakcanTuHy). A ¢depMepChbKUil JIOCOCh YaCTO MICTUThH OUIbIIIE 3arajlbHOTO KUY,
aje Moro SIKICHUM CKJaja 3ajJeXUTh BIJl 3aMIHM PUOHOro OOpOIIHA POCIMHHUMHU
KOMITOHEHTaMH B KOpMax.

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

dpakiii.

Tabm. 2
IopiBHSJIbHMIA BMICT KMPHUX KHCJOT Y Pi3HUX BUAAX JococeBuXx (r Ha 100 r):
Bupg puon 3arleJL1;)Hnn Cyma omera-3 EIIK AT'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

MICTMEHT HE JIMIIE 3a0apBiIIOE M’CO, a ¥ JIi€ sIK BHYTPIIITHbOM SI30BUI cTab1113aTOp
XKUPIB, 3axuiiaroun OMera-3 Bij epea4acHOro pynHyBaHHS.

JlococeBi pubu € yHIKUIBHUM JEMO JKUPOPO3YMHHUX BITaMIHIB Ta
€CCHITIaJIbHUX MIKPOCJIEMEHTIB. Ixms KOHIIEHTpaIlisl B M S30B1 TKaHWHI 00yMOBJIeHA
BUCOKUM BMicTOM JimiaiB (mas BitamiHiB A, D, E) Ta ocoGnuBOCTAMH MOPCBHKOi
€KOCUCTEMHU (11 MOAY Ta CEJICHY).

Kupopozuunni Bitamiau: D, A, E Jlocock — onHe 3 HebararboX NMPUPOIHHUX
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).

Bonopo3unnni Bitaminu rpynu B. OcobnuBa yBara NpuAUISIETbCS BiTaMiHy
B12 (xo6anaminy) Ta Bitaminy B6.

OckiJIbKH J10CcOCeBl (OUTBIIICTDh BUIIB) € MIPOXITHUMU 200 MOPCHKUMU prUOaMH,
BOHU AKTUBHO HAKOMUYYIOTh €JIEMEHTH, Ne(IIUTHI B KOHTUHEHTAJbHUX PETiOHax
TaKUX AK Hom, ceneH Ta ¢ocdop i kambmiit. Mox HeoOXimHmii 1S CHHTE3y
TUPEOITHUX TOPMOHIB. Y JjococeBux ioro BmicT y 10-20 pa3iB BUIIMIA, HIK Y
sumoBUYMHI. CeNeH SBISEThCSA MOTY)KHUM IMyHOMOIYJIATOPOM. BakIMBO 3a3HAYMTH,
[0 CeJIeH y pubi 3HAXOOUThCS Y (OpMI CEICHOMETIOHIHY, SKUM Ma€ BHUCOKY
oiogoctymnHicTh. Pocop Ta Kanbiiil 3HaxonaTbes y (i310J10T1HHO 30a1aHCOBAHOMY
CITIBBIJTHOIIEHHI, III0 COPHSIE 3MIITHEHHIO KICTKOBOI TKAHUHHU.

Tabx. 3
BmicT MiKpoeJieMeHTIB Yy M’5130Biil TKAHUHI ATJIAHTUYHOTIO JIOCOCH
EnemeHt Bwmict (Mkr/100r) % Bia 1000BOI HOpMHU
Cenen 30.0-45.0 65 %
Hon 50.0 - 60.0 40 %
3amizo 0.8 - 1.0 (Mmr) 6 %
K 0.4 - 0.6 (M) 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
cTtaHoM 3s510ep. Di3UKO-XIMIUHI MOKA3HUKW BKJIFOYAJIM BU3HAYEHHS MACOBOi YaCTKHU
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BOJIOTH, OlKa, OJKMpPYy Ta  MIHEpAJIbHUX PEUOBMH 13  3aCTOCYBaHHSIM
3araJbHONPUUHITHX J1a00PaTOPHUX METOUK.

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. AMIHOKUCIIOTHUH Ta JIIMIIHUMA CKIJIaJl M’sica T0OCOCEBUX pUd
CBIJTYUTH PO X BUCOKY 3aCBOIOBAHICTD 1 IETUYHY IIHHICTb, IO MiATBEPHKYE
JIOIIBHICTH IIMPOKOTO BUKOPUCTAHHS J1aHOT pUOHOT IPOAYKIIT y XapuyBaHH1
HACEJICHHSI.

BerepuHapHo-caHiTapHa  OLIHKa TOKa3aja  HEOOXIAHICTh  MOCTIMHOTIO
KOHTPOJIIO SIKOCTI Ta O€3MEYHOCTI JOCOCEBUX pHO, 0COOIMBO 3 OMISAY Ha MOXIIHUBY
HAsBHICTh Mapa3UTAPHUX 1HBA31{, MIKPOOIOJIOTIYHOTO 3a0pyAHEHHS Ta 3aJIUIIKOBHUX
KUTbKOCTEN XIMIKO-TOKCHUKOJIOT1YHUX PEYOBHH. Otpumasni pe3yabTaTu
MIATBEPIKYIOTh BaXJIMBICTh JOTPUMAHHS BETEPUHAPHO-CAHITAPHUX BUMOI Ha BCIX
eTanax BUpOOHUIITBA, 30epiraHHs Ta peaiizauii puOHOI MPOITyKIIi.

[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
KOHTPOJIIO, a TAaKOX Yy JOCIIDKEHHI HAKOTTMYEHHSI E€KOJIOTTYHHX 3a0pYyIHIOBAdiB y
M’sici puO 3aJ€KHO BiJl PETIOHY TMOXO/MKEHHS. JOIITPHUM € TaKoX PO3IIUPEHHS
JOCJIJKEHb 100 3aCTOCYBAHHS Cy4YacHHX O1OTEXHOJOTIYHUX 1 MOJICKYJISIPHUX
METO/IB ISl PAaHHBOT J1arHOCTUKH MOTEHIIIMHUX PU3HKIB Y JOCOCEBIM MPOAYKIITIi.
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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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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,
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modulating inflammatory and immune reactions, improving and forming bone mass.
Carnosine has a strong 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
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goat exports [18]. Sheep breeding is a developed branch of livestock farming in a
country like Serbia, which has a favorable climatic conditions [9].

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
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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.

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
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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].

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
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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].

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 is 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
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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].

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 important 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,

87
O



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

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].

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.
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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 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.

Reference
1. Abubakar M., Rasool M. H., Manzoor S., Saqalein M., Rizwan M., Munir M.,

Qurban A., Wensman J. J. Evaluation of risk factors for Peste des petits ruminants
virus in sheep and goats at the Wildlife-Livestock Interface in Punjab Province,
Pakistan. BioMed Research International. 2016. Vol.(1). 7826245. URL:
https://onlinelibrary.wiley.com/doi/epdf/10.1155/2016/7826245

2. Adwitiya D. M., Choudhury F. A., Barua A., Talukdar M. J. Peste des petits
ruminants: a comprehensive overview. The Pharma Innovation Journal. 2022.
Vol. 11(9). P. 776-782.

3. Ali S. E.,, Ahmed Y. A., Osman A. A., Gamal Eldin O. A., Osman N. A.
Prevalence of peste des petits ruminants virus antibodies in sheep and goats sera

from Central-Western Sudan. Onderstepoort Journal of Veterinary Research.
2023. Vol. 90(1). P. el-e8. DOI: 10.4102/0jvr.v901il.

4. Ayuti S. R., Khairullah A. R., Lamid M., Warsito S. H., Arif M.A.A., Kim E.J.,
Moses 1.B., Shin S., Wardhani B.W.K., Wasito W., Khalisa A.T., Ahmad R.Z.
Bluetongue in ruminants: Global epidemiology, pathogenesis, and advances in
diagnostic and control strategies within a One Health framework. Vet World.
2025. Vol. 18(10). P.3070-3093. doi: 10.14202/vetworld.2025.3070-3093.

5. Balamurugan V., Varghese B., Sowjanya Kumari S., Kumar K. V., Muthuchelvan
D., Govindaraj G., Suresh K. P., Hemadri D., Roy P., Shome B. R. Assessment of
post-vaccination immune response to peste des petits ruminants virus in small
ruminants in the central and western regions of India. VirusDisease. 2022. Vol.
33(4). P. 413-421.

89
O


https://onlinelibrary.wiley.com/doi/epdf/10.1155/2016/7826245

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

6. Balamurugan V., Vinod Kumar K., Dheeraj R., Kurli R., Suresh K. P., Govindaraj
G., Shome B. R., Roy P. Temporal and spatial epidemiological analysis of Peste
des petits ruminants outbreaks from the past 25 years in sheep and goats and its
control in India. Viruses. 2021. Vol. 13(3). P. 480. DOI doi: 10.3390/v13030480

7. Bogach M., Piven O., Liulin P., Bohach D., Chornyi V., Bohach O. Dynamics of
sheep monieziasis and oribatid mites population under hydrometeorological
conditions of Bessarabia, Ukraine. Helminthologia. 2025. Vol. 62. P. 185-196.
DOI: 10.2478/helm-2025-0028

8. Bogatko N. M. Identification of meat from slaughtered animals using express

methods. Veterinary, animal husbandry and environmental management
technologies. 2020. No 5. P. 11-17.
9. Cekic B., Ruzic-Muslic D., Maksimovic N., Caro P. V., Zivkovic V., Marinkovic

M., Cosic I. Productivity of local sheep and goat breeds in small farm households
and their role in sustainability in Central Serbia. In Zootehnie §i Biotehnologii
agricole. 2018.Vol. 52. P. 10-15.

10.Chatzopoulos D. C., Valiakos G., Giannakopoulos A., Birtsas P., Sokos C.,
Vasileiou N. G. C., Papaspyroulos K., Tsokana C., Spyrou V., Fthenakis G. S.,
Billinis C. Bluetongue Virus in wild ruminants in Europe: concerns and facts, with
a brief reference to bluetongue in cervids in Greece during the 2014
outbreak. Small Ruminant Research. 2015. Vol. 128. P. 79-87. DOLI:
10.1016/j.smallrumres.2015.03.009

11.Chihai O., Umhang G., Erhan D., Boue F., Talambuta N., Rusu S., Zamornea M.
Slaughterhouse survey of cystic echinococcosis in cattle and sheep from the
Republic of Moldova. Journal of helminthology. 2016. Vol. 90(3). P. 279-283.
DOI: 10.1017/S0022149X15000103

12.Chiurciu I. A., Cofas E. Technical-economic analysis of sheep and goat herds in
Romania. In Agrarian Economy and Rural Development-Realities and
Perspectives for Romania. International Symposium. 11th Edition (pp. 110-117).
Bucharest: The Research Institute for Agricultural Economy and Rural
Development (ICEADR). 2020. URL:
https://www.econstor.eu/bitstream/10419/234378/1/ICEADR-2020-p110.pdf

13.Chiurciu 1. A., Zaharia 1., Fintineru G., Dinu T. A., Soar E. Sheep and goat
breeding in Romania-between tradition and consumption. Scientific Papers Series
Management, Economic Engineering in Agriculture & Rural Development. 2023.
Vol. 23(2). URL.:
https://www.researchgate.net/publication/373137664 SHEEP_AND_ GOAT_BRE
EDING _IN_ROMANIA -BETWEEN TRADITION_AND_CONSUMPTION

90
O


https://www.econstor.eu/bitstream/10419/234378/1/ICEADR-2020-p110.pdf
https://www.researchgate.net/publication/373137664_SHEEP_AND_GOAT_BREEDING_IN_ROMANIA_-BETWEEN_TRADITION_AND_CONSUMPTION
https://www.researchgate.net/publication/373137664_SHEEP_AND_GOAT_BREEDING_IN_ROMANIA_-BETWEEN_TRADITION_AND_CONSUMPTION

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

14.Dai R., Q1 M., Xiong H., Yang X., He J., Zhang Z., Yang Y., Lin X., Xin Y.,
Yang Y., LiC., Li Z., Xu J., Wang Z., L1 W., Wei B. Serological epidemiological
investigation of Tibetan sheep (Ovis aries) plague in Qinghai, China. Vector-
Borne and Zoonotic Diseases. 2019. Vol. 19(1). P. 3-7. DOL
10.1089/vbz.2017.2257

15.Divenko N. Yu., Petrenko O. V., Dubenska A. A. Safety of beef and lamb sold at
agri-food markets in the districts of Odessa region. Solving modern problems in
veterinary medicine: Materials of the Ill All-Ukrainian Scientific and Practical
Internet Conference, February 15-16, 2018. Poltava: LLC "Ukrpromtorgservice",
2018. P. 17-20. URL:
http://lib.osau.edu.ua/jspui/bitstream/123456789/1615/1/compressed.pdf#page=17

16.German C. G., Luis R. G., Sergio B. G., Fatima G. C., Manuel F. M., Jaime C. G.,
Jesus T. C. Description of sheep pox outbreak in Spain in 2022-2023: Challenges
found and lessons learnt in relation with control and eradication of this disease.
Viruses. 2024. Vol.16(7). 1164. DOI: 10.3390/v16071164

17.Golubenko T. L., Tkachenko T. Yu. Meat productivity of sheep depending on
breed characteristics. Bulletin of Sumy National Agrarian University (Animal
Husbandry). 2024. Iss. 4 (59). P. 22-29. DOI: https://doi. org/10.32782/bsnau.
lvst. 2024 .4. 3.

18.Grodea M. The sheep and goat farming sector in Romania-a new development

perspective. Scientific Papers Series Management, Economic Engineering in
Agriculture and Rural Development. 2018. Vol. 18, Issue 3. P. 151-158. URL:
https://managementjournal.usamv.ro/pdf/vol.18 3/Art20.pdf

19.Iovenko A. V. Transboundary animal infections: foot-and-mouth disease and

bluetongue. Innovative aspects and prospects for the development of technology
for the production and processing of livestock products: materials of the
international scientific and practical conference (Mykolaiv, October 24-25, 2025).
Mykolaiv: MNAU, 2025. P. 86-88.

20.Kornienko L. E., Ukhovsky V. V., Karpulenko M. S., Moroz O. A., Tsarenko T.
M., Radzykhovsky M. L., Ruda M. E. Epizootic situation in the world regarding
transboundary animal diseases.One Health Journal. 2024. Vol. 2, Ne 2. P. 41-58.

21.Kryvoruchko Yu., Babay V. Meat production in countries around the world.
Modern technologies for the production and processing of livestock products:
materials of the IIl All-Ukrainian Scientific and Practical Student Conference of
Applicants  (Odesa, March 7, 2024). Odesa, 2024. P. 50-54. URL:
http://lib.osau.edu.ua/jspui/bitstream/123456789/4870/1/%D0%A1%D0%A3%D0
%A T7%D0%90%D0%A1%D0%9D%D0%86%20%D0%A2%D0%95%D0%AS5%
D0%9D%D0%9E%D0%9B%D0%9E%D0%93%D0%86%D0%87%20%D0%92

91



http://lib.osau.edu.ua/jspui/bitstream/123456789/1615/1/compressed.pdf#page=17
https://managementjournal.usamv.ro/pdf/vol.18_3/Art20.pdf
http://lib.osau.edu.ua/jspui/bitstream/123456789/4870/1/%D0%A1%D0%A3%D0%A7%D0%90%D0%A1%D0%9D%D0%86%20%D0%A2%D0%95%D0%A5%D0%9D%D0%9E%D0%9B%D0%9E%D0%93%D0%86%D0%87%20%D0%92%D0%98%D0%A0%D0%9E%D0%91%D0%9D%D0%98%D0%A6%D0%A2%D0%92%D0%90%20%282%29.pdf#page=50
http://lib.osau.edu.ua/jspui/bitstream/123456789/4870/1/%D0%A1%D0%A3%D0%A7%D0%90%D0%A1%D0%9D%D0%86%20%D0%A2%D0%95%D0%A5%D0%9D%D0%9E%D0%9B%D0%9E%D0%93%D0%86%D0%87%20%D0%92%D0%98%D0%A0%D0%9E%D0%91%D0%9D%D0%98%D0%A6%D0%A2%D0%92%D0%90%20%282%29.pdf#page=50
http://lib.osau.edu.ua/jspui/bitstream/123456789/4870/1/%D0%A1%D0%A3%D0%A7%D0%90%D0%A1%D0%9D%D0%86%20%D0%A2%D0%95%D0%A5%D0%9D%D0%9E%D0%9B%D0%9E%D0%93%D0%86%D0%87%20%D0%92%D0%98%D0%A0%D0%9E%D0%91%D0%9D%D0%98%D0%A6%D0%A2%D0%92%D0%90%20%282%29.pdf#page=50

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

%D0%98%D0%A0%D0%9E%D0%91%D0%9D%D0%98%D0%A6%D0%A2%
D0%92%D0%90%20%282%29.pdf#page=50

22.Kyriakis C. S., Billinis C., Papadopoulos E., Vasileiou N. G. C., Athanasiou L. V.,
Fthenakis G. C. Bluetongue in small ruminants: An opinionated review, with a
brief appraisal of the 2014 outbreak of the disease in Greece and the south-east
Europe. Veterinary  microbiology. 2015. Vol. 181(1-2). P. 66-74.
DOI: 10.1016/j.vetmic.2015.08.004

23.Law of Ukraine On Basic Principles and Requirements for Food Safety and
Quality (Document revision from 07.11.2025, basis - 3947-1X). URL:
https://zakon.rada.gov.ua/laws/show/771/97-%D0%B2%D1%80#Text

24.Law of Ukraine On Veterinary Medicine (Document revision from 01.01.2026,
basis - 3221-1X). URL: https://zakon.rada.gov.ua/laws/show/2498-12#Text

25.Liptac A. P., Stanciu S.The Sheep and Goat Sector in Romania: Economic

Perspectives and Development Directions. Annals of the University Dunarea de
Jos of Galati: Fascicle: I, Economics & Applied Informatics. 2024. Vol. 30(3). P.
484-490. URL: https://eia.feaa.ugal.ro/images/eia/2024 3/Liptac_Stanciu.pdf

26.Lugovyi S. 1., Kramarenko S. S., Kramarenko O. S., Lykhach V. Ya., Atamanyuk
I. P. Ensuring an optimal microclimate in lamb production complexes (production
and practical recommendations). 2023. 23 p. URL:
https://dspace.mnau.edu.ua/jspui/bitstream/123456789/17466/1/zabezpechennya-
optimalnogo-mikroklimatu.pdf

27.Mantip S. E., Shamaki D., Farougou S. Peste des petits ruminants in Africa: meta-

analysis of the virus isolation in molecular epidemiology studies. Onderstepoort
Journal of Veterinary Research. 2019. Vol. 86(1). P. 1-15. DOLI:
10.4102/0jvr.v86i1.1677

28.Mondal A., Auwul M., Hossen M., Islam M., Paudyal N., Islam M., Khalil K.
Global prevalence and associated risk factors of Peste Des Petits Ruminants (PPR)
virus in sheep and goats: a meta-analysis. Vet. Sci. Res. Rev. 2024. Vol. 10(1). P.
1-14. DOI: 10.17582/journal.vsrr/2024/10.1.1.14

29.Mot D., Tirziu E., Olariu-Jurca L. The Evolution of Peste des Petits Ruminants
(PPR) in Romania and Neighbouring Countries. Scientific Papers Animal Science
and  Biotechnologies.  2025.  Vol.  58(2). P. 301-308. URL:
https://spasb.ro/index.php/public_html/article/view/2436/2314

30.Muheet Malik H. U., Parray O. R., Bhat R. A., Yatoo M. I. Seasonal and periodic
rhythmicity of respiratory infections in small ruminants. Biological Rhythm
Research. 2020. Vol. 51(7). P. 1066-1074. DOI: 10.1080/09291016.2019.1576283

92

ONoIE


http://lib.osau.edu.ua/jspui/bitstream/123456789/4870/1/%D0%A1%D0%A3%D0%A7%D0%90%D0%A1%D0%9D%D0%86%20%D0%A2%D0%95%D0%A5%D0%9D%D0%9E%D0%9B%D0%9E%D0%93%D0%86%D0%87%20%D0%92%D0%98%D0%A0%D0%9E%D0%91%D0%9D%D0%98%D0%A6%D0%A2%D0%92%D0%90%20%282%29.pdf#page=50
http://lib.osau.edu.ua/jspui/bitstream/123456789/4870/1/%D0%A1%D0%A3%D0%A7%D0%90%D0%A1%D0%9D%D0%86%20%D0%A2%D0%95%D0%A5%D0%9D%D0%9E%D0%9B%D0%9E%D0%93%D0%86%D0%87%20%D0%92%D0%98%D0%A0%D0%9E%D0%91%D0%9D%D0%98%D0%A6%D0%A2%D0%92%D0%90%20%282%29.pdf#page=50
https://doi.org/10.1016/j.vetmic.2015.08.004
https://eia.feaa.ugal.ro/images/eia/2024_3/Liptac_Stanciu.pdf
https://dspace.mnau.edu.ua/jspui/bitstream/123456789/17466/1/zabezpechennya-optimalnogo-mikroklimatu.pdf
https://dspace.mnau.edu.ua/jspui/bitstream/123456789/17466/1/zabezpechennya-optimalnogo-mikroklimatu.pdf
https://spasb.ro/index.php/public_html/article/view/2436/2314
https://doi.org/10.1080/09291016.2019.1576283?urlappend=%3Futm_source%3Dresearchgate.net%26utm_medium%3Darticle

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

31.Niedbalski W. Bluetongue in Europe and the role of wildlife in the epidemiology
of disease. Polish journal of veterinary sciences. 2015. Vol. 18(2). P. 455-461.
DOI: 10.1515/pjvs-2015-0060

32.Niedbalski W. Current status of bluetongue in Europe. Med. Weter. 2016. Vol.
72(8). P. 467-471. URL: https://scispace.com/pdf/current-status-of-bluetongue-in-
europe-4gp8tnbh50.pdf

33.0n approval of the Regulation on the State Laboratory for Veterinary and Sanitary
Examination in the Market (Document revision from 16.06.2015, basis - z0621-
15). URL: https://zakon.rada.gov.ua/laws/show/z0404-02#Text

34.0n approval of the Rules for ante-mortem veterinary examination of animals and
veterinary and sanitary examination of meat and meat products (Document
revision from 09.08.2013, basis - z1261-13). URL:
https://zakon.rada.gov.ua/laws/show/z0524-02#Text

35.0n approval of the Veterinary and Sanitary Rules for animals, slaughterhouses
and farm animal protection (Document revision from April 8 2025, basis - 317-
2025-p). URL: https://zakon.rada.gov.ua/laws/show/en/z0121-04#Text

36.Piven O. T. Modern aspects of sanitary assessment of lamb in the south of Odessa

region. Current aspects of the development of veterinary medicine in the context of
European integration: International scientific and practical conference (Odessa,
October 17-18, 2024). Odesa, 2024. P. 209-211. URL:
http://lib.osau.edu.ua/jspui/bitstream/123456789/5212/1/%D0%9IF%D1%96%D0
%B2%D0%B5%D0%BD%D1%8C%20%D0%9E.%20%D0%A2.%20.pdf

37.Pokhil V. 1., Pokhil O. M., Rozhkov V. V. Meat productivity of sheep and quality
of mutton. 2021. P. 110-115. URL:
http://lib.osau.edu.ua/jspui/bitstream/123456789/4870/1/%D0%A 1%D0%A3%D0
%A T7%D0%90%D0%A 1%D0%9D%D0%86%20%D0%A2%D0%95%D0%A5%
D0%9D%D0%9E%D0%9B%D0%9E%D0%93%D0%86%D0%87%20%D0%92
%D0%98%D0%A0%D0%9IE%D0%91%D0%9D%D0%98%D0%A 6%D0%A2%
D0%92%D0%90%20%282%29.pdf#page=50

38 Ramesh V., Suresh K. P., Mambully S., Rani S., Ojha R., Kumar K. V.,
Balamurugan V. Dynamic evolution of peste des petits ruminants virus in sheep
and goat hosts across India reveals the swift surge of F gene. VirusDisease. 2024.
Vol. 35(3). P. 505-519. DOI: 10.1007/s13337-024-00890-x

39.Sobeih A. A., El-Bayoumi K. M., El-Tarabany M. S., Abuel-Atta A. A., Moawed,
S. A. Multivariable binary logistic regression model to predict risk factors of peste
des petits ruminants in goat and sheep. lraqi Journal of Veterinary Sciences. 2022.
Vol. 36(4). P. 1029-1034. DOI: 10.33899/1jvs.2022.132934.2151

93
O


https://doi.org/10.1515/pjvs-2015-0060
https://scispace.com/pdf/current-status-of-bluetongue-in-europe-4qp8tnbh50.pdf
https://scispace.com/pdf/current-status-of-bluetongue-in-europe-4qp8tnbh50.pdf
http://lib.osau.edu.ua/jspui/bitstream/123456789/5212/1/%D0%9F%D1%96%D0%B2%D0%B5%D0%BD%D1%8C%20%D0%9E.%20%D0%A2.%20.pdf
http://lib.osau.edu.ua/jspui/bitstream/123456789/5212/1/%D0%9F%D1%96%D0%B2%D0%B5%D0%BD%D1%8C%20%D0%9E.%20%D0%A2.%20.pdf
http://lib.osau.edu.ua/jspui/bitstream/123456789/4870/1/%D0%A1%D0%A3%D0%A7%D0%90%D0%A1%D0%9D%D0%86%20%D0%A2%D0%95%D0%A5%D0%9D%D0%9E%D0%9B%D0%9E%D0%93%D0%86%D0%87%20%D0%92%D0%98%D0%A0%D0%9E%D0%91%D0%9D%D0%98%D0%A6%D0%A2%D0%92%D0%90%20%282%29.pdf#page=50
http://lib.osau.edu.ua/jspui/bitstream/123456789/4870/1/%D0%A1%D0%A3%D0%A7%D0%90%D0%A1%D0%9D%D0%86%20%D0%A2%D0%95%D0%A5%D0%9D%D0%9E%D0%9B%D0%9E%D0%93%D0%86%D0%87%20%D0%92%D0%98%D0%A0%D0%9E%D0%91%D0%9D%D0%98%D0%A6%D0%A2%D0%92%D0%90%20%282%29.pdf#page=50
http://lib.osau.edu.ua/jspui/bitstream/123456789/4870/1/%D0%A1%D0%A3%D0%A7%D0%90%D0%A1%D0%9D%D0%86%20%D0%A2%D0%95%D0%A5%D0%9D%D0%9E%D0%9B%D0%9E%D0%93%D0%86%D0%87%20%D0%92%D0%98%D0%A0%D0%9E%D0%91%D0%9D%D0%98%D0%A6%D0%A2%D0%92%D0%90%20%282%29.pdf#page=50
http://lib.osau.edu.ua/jspui/bitstream/123456789/4870/1/%D0%A1%D0%A3%D0%A7%D0%90%D0%A1%D0%9D%D0%86%20%D0%A2%D0%95%D0%A5%D0%9D%D0%9E%D0%9B%D0%9E%D0%93%D0%86%D0%87%20%D0%92%D0%98%D0%A0%D0%9E%D0%91%D0%9D%D0%98%D0%A6%D0%A2%D0%92%D0%90%20%282%29.pdf#page=50
http://lib.osau.edu.ua/jspui/bitstream/123456789/4870/1/%D0%A1%D0%A3%D0%A7%D0%90%D0%A1%D0%9D%D0%86%20%D0%A2%D0%95%D0%A5%D0%9D%D0%9E%D0%9B%D0%9E%D0%93%D0%86%D0%87%20%D0%92%D0%98%D0%A0%D0%9E%D0%91%D0%9D%D0%98%D0%A6%D0%A2%D0%92%D0%90%20%282%29.pdf#page=50
https://doi.org/10.1007/s13337-024-00890-x
https://doi.org/10.33899/ijvs.2022.132934.2151

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

40.Stoyanova A. A. The role of sheep farming in ensuring food security. Climate
change and its consequences for animal husbandry and veterinary medicine:
scientific approaches and innovative solutions: Proceedings of the International
Scientific and Practical Conference, October 10-11, 2024. Odesa: IKOSG NAAS,
2024. P. 52-57.

41.Stoyanova A. The role of sheep breeding in the formation of climate-oriented
farming in Ukraine. 2024. URL: https://agroperemoga.com.ua/rol-vivcharstva-u-
formuvanni-klimatychno-oriyentovnoho-fermerstva-ukrayiny/

42.Stratan A., Ceban A., Lucasenco E. Evolution of the livestock sector of the

Republic of Moldova. Scientific papers. Series “Management, Economic
Engineering in Agriculture and Rural Development”. 2022. P. 671-678.

43.Udrea L., Teodorescu G., Mordrita S. V., David I. Study on the diversity of
products obtained from sheep in the current bioeconomy context. Agrobiodiversity
& Agroecology. 2021. Vol. 126(134.249). P. 5-55. DOI: 10.33002/2a010105

44.Vdovichenko Y. V., Zharuk P. G., Zharuk L. V. Program principles for the
creation of meat sheep breeding in Ukraine. Sheep and goat farming. 2019. Iss. 4.
P. 6-17.

45.Vdovichenko Yu. V., Kudryk N. A., Zharuk P. G., Zharuk L. V. Scientific
principles of sheep breeding development in the southern region of Ukraine. Sheep
and goat farming. 2017. Iss. 2. P. 3-23.

46.Wendimu T. G., Dinbiso T. D., Lobago D. S., Marami L. M. Seroprevalence and
associated risk factors of peste des petits ruminants in sheep and goats in three
districts of the Central Oromia Region, Ethiopia. Frontiers in Veterinary Science.
2024. Vol. 11. P. 1402342. URL: https://www.frontiersin.org/journals/veterinary-
science/articles/10.3389/fvets.2024.1402342/full

47.Yevtushenko O. O., Slyusarenko S. V. International legal regulation of meat

product safety. Theory and practice of accounting, analytical and legal support
for the management of agricultural enterprises in the face of modern challenges:
collection of abstracts of the Il All-Ukrainian Student Scientific and Practical
Internet Conference dedicated to the 70th anniversary of the Faculty of Economics
of the National University of Life Resources and Environmental Sciences of
Ukraine (April 15, 2021). Kyiv: NUBRE of Ukraine, 2021. P. 81-85.

48.Yune N., Abdela N. Epidemiology and economic importance of sheep and goat
pox: a review on past and current aspects. Journal of Veterinary Science and
Technology. 2017. Vol. 8(2). P. 1-6. DOI: 10.4172/2157-7579.1000430

94
O


https://agroperemoga.com.ua/rol-vivcharstva-u-formuvanni-klimatychno-oriyentovnoho-fermerstva-ukrayiny/
https://agroperemoga.com.ua/rol-vivcharstva-u-formuvanni-klimatychno-oriyentovnoho-fermerstva-ukrayiny/
https://doi.org/10.33002/aa010105
https://www.frontiersin.org/journals/veterinary-science/articles/10.3389/fvets.2024.1402342/full
https://www.frontiersin.org/journals/veterinary-science/articles/10.3389/fvets.2024.1402342/full

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

49 Zafar S., Sarfraz M. S., Ali S., Saeed L., Mahmood M. S., Khan A. U., Anwar M.
N. Recapitulation of Peste des Petits Ruminants (PPR) prevalence in small
ruminant populations of Pakistan from 2004 to 2023: a systematic review and
meta-analysis. Veterinary Sciences. 2024. Vol. 11(6). P. 280. DOI:
10.3390/vetscil 1060280

50.Zewdie G., Derese G., Getachew B., Belay H., Akalu M. Review of sheep and
goat pox disease: current updates on epidemiology, diagnosis, prevention and

control measures in Ethiopia. Animal diseases. 2021. Vol. 1(1). P. 28.
DOI: 10.1186/s44149-021-00028-2

Ousbra IliBenn,

KAaH/IWUJaT BETEPUHAPHUX HAyK, JOLIECHT,

JO1eHT Kadeapu iHDEeKIIMHOT maToJorii, 6100e3neKku Ta
BETEPUHAPHO-CAHITAPHOTO 1HCIEKTYBAaHH iMeH1 ipodecopa B. 5. Atamacs,
Opnecwkuii ep>kaBHUM arpapHuil yHiBepcuret, Oneca, YKpaiHa

ORCID ID: 0000-0001-8168-1677

e-mail: olhapiven(@gmail.com

ILinona boiiko,

3100yBay Apyroro (MariCTepchbKoro) piBHS BUIIOI OCBITH

6-ro kypcy, OIl «BetepunapHa ririeHa, caHitTapis 1 eKCIepTu3ay,
Onecwkuii ep>kaBHUM arpapHuil yHiepcuret, Oneca, YKpaiHna
ORCID ID: 0009-0004-6232-4470

e-mail: iloboyko [ 4@gmail.com

CYYACHI ACIIEKTU BETEPUHAPHO-CAHITAPHOI'O
IHCIIEKTYBAHHA BAPAHUHU B YMOBAX HIBJAHA OAEIIINMHN

Anomauin

Y cmammi npeocmaeneno nimepamypnuul 02180 3 NUMAHHA 6eMEPUHAPHO-CAHIMAPHO20
incnekmysanmsa oapanunu 6 ymoeax nieoHs Ooecvkoi obnacmi. Bisuapcmeo 0ns danoeo peziomy
88adCaAcmMbcsi MpaouyiHolo 2any33io meapunnuymea. 1los’sa3ano ye ti 3 HaAA8HICMIO CRPUAMTUBUX
VMO8 OJi1 YMPUMAHHA | PO360EeHHsL 08elb, AKI € HeaUOAIUBUMU 00 YMO8 YMPUMAHHS, A MAKO’C
Xapaxkmepusyromscsi ckopocmuziicmio ma nioowyicmio. bapanuna xapkxmepuszyemoca eapuumu
CMAKOBUMU 6AACMUBOCMAMU, BUCOKOIO NOJICUBHOK MA XAPYO0B010 YIHHICMIO, A MAKOIC HUZLKUM
BMICMOM XO0JleCmepuny, ¥ NOPIBHAHHI 3 M SCOM THWUX ccasyis. 3a yMO8 NpasuibHoOi opeanizayii,
2any3v giguapcmea Modxce nompedygamu MIHIMAIbHOI Kinbkocmi 6xknadeHb. (QOHax, 2any3wb
giguapcmea Cmeopioe 3a2po3y 3aHeCeH s Ha mepumopito YKpainu mpanckopooHHux xeopoo, ceped
AKUX Ot0mane, yyma OpibHUX HCYUHUX, 8ICNa 08eyb ma Ki3, AWYp, AKI peECmpyIOmbCs Yy MeNCYIOUUx
i3 pecionom kpainax (Monooea, Pymynis), ma i3 akumu y npukopOOHHUX KPAiHAX NPOBOOAMbCS
3axo0u bopomvoOU. Jlikgioayis cnanaxie yux 3axeopro8ans y €6PONEUCHKUX KPAIHAX NPU3800UMb 00
BEUYEIHUX EKOHOMIUHUX 30UMmKi8, NO8 A3aHUX 3 HeOOOMPUMAHHAM HPOOYKYii, NpOoBedeHHAM
JUKY8aHHA, NpoinakmuyHux 3axodie, weniens. Haozsuuaiino akmyannvoro npobiema cmana 3
MOMeHmY 68e0eHHs 8 YKpaiHi GiliCbKOB02O CMAHY, KONU NIGOeHHI NPUKOPOOHHI NYHKMU NOYAIU
AKMUBHO BUKOPUCMOBY8AMUCH. Y MOl Jce uac, 1imepamypHi 0xcepena 008005mb eIUYe3Hy pob y
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NOWUPEHHI OAHUX 3AXBOPIBAHb NPeOCMABHUKIE OUKOT (hayHU, YUCETbHICIb AKUX HA CbO2OOHIWHI
O0enb He pe2yloembes uepe3 3a00pony muciuecmea. TpanckopOouHi xeopobu 30ammi 3a60asamu
MBAPUHHUYMBY, A BIONOGIUOHO U eKOHOMIYI Kpainu eenuyesnux 3oumxie. Tomy keanighikosarnomy
8EMEPUHAPHO-CAHIMAMHOMY  THCNEKMYBAHHIO MYW 06eyb, OAPAHUHU, JHCUBUX MBAPUH MAE
NpUOLIAMUChL 6enuKa yseaza, 60 came 6i0 Hb020 3anedcumyv O1a20N0NYYYs K pe2ioHy, Max i KpaiHu
syinomy. llpoyedypa eemepunapHno-caHimapHo2o IHCNEKMY8AHHA MAE YIMKO BUKOHYEAMUCDH, 13
OOMPUMAHHAM HOPM YUHHO20 3AKOHOOABCMEA, WO De2ylioe€ NUMAHHA AKOCMI ma 6e3neyHocmi
NPOOYKMI8 Xapuy6aHHs, NPoO008OabYOI CUpOsUnU, Ha ycx pienax. IIposione micye y HeOONyujeHHi
NOMPAnsiIHHHA 30YOHUKIE HA MEePUmopilo HAWOoi 0epicasu HANeHCUMb MAKONC NPOBEOEHHIO
K8aNihikoeano2o Konmpoo 6apaHuHu ma npoOYKYii 8ieUapcmed Ha 0epICABHOM)Y KOPOOHI.

Knrouoei cnosa: sieuapcmeo, bapanuna, emepuHaprHo-canimapue iHCheKmy8auHs, AKicmo,
be3neunicms, HOpMamMueHa 6a3a, MPAHCKOPOOHHI X80POOU, KILIMAMUYHI 3MIHU.
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MOP®OJIOTTYHUH BIIJIUB AHTUBAKTEPIAJIbHUX IIIOBHUX
MATEPIAJIIB VICRYL PLUS I SILVER PGA
HA ITPOLEC 3AT'O€HHA PAH

Anomauin

Y pobomi npeocmasneno pesynomamu eKcnepuMenmanbHo20 OOCHIONCEHHS MIiCyegoi
MKAHUHHOI peakyii Ha 08a cyyacui po3cmoxkmyeani wiogHi mamepianu - Vicryl Plus ma Silver PGA
Y MOOe YUKOONCEHHS M AKUX MKAHUH MedianbHoi nogepxui cmeena ceuneli. Obudsa mamepianu
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 sSKUX npoeoouu 3a0ip 3pasKieé mKaHuH y OLIAHYI wea Ha 7-my ma 14-my
000y nicns onepamugHo2o empydanus. lIpoeedenuil 2icmonoziuHuil awaniz 003601U8 OYIHUMU
ocobnusocmi nepebdicy 3ananvhoi peakyii, GoOpmysanHs epaHyIaYiuHOi MKAHUHU MA NOYAMKOBUX
¢asz pemooenosanna. Ha 7-my 000y 6 000x epynax peecmpysanu YmeOpeHHs 2paHyIAyiiHol
MKAHUHU 3 PI3HOI0 [HmeHcusHicmio kiimunuoi peaxyii. /[na Vieryl Plus 6yna xapaxmeprnoio
noMipHa MaxkpogazanrbHo-tiMpoyumapua iH@itempayis, wo CceiouUmMb Npo aKmueHy Gaszy
ouuwjenHsi ma nouamxosoi pezenepayii. Hamomicme y 30mi Silver PGA 6i03uauanu Hudicuy
WinbHIiCMb 3ananbHo20 IH@ibmpamy, Oinbul YNopsAOKO8AHY CMPYKMYPY SPAHYIAYIUHOI MKAHUHU
ma MeHuy KilbKicmb Heumpo@inis, wo y3200H4CYEMbC 3 BUPANCEHUM AHMUMIKDOOHUM BNIAUBOM
cpiona. Ha 14-my 006y 6cmarnosieHo pedyKyiio 3anaivHoi 8i0nosioi ma nepexio peakmusHoi 301U &
cmaoir Qidponnazii. Pioposna kancyna nasxono Silver PGA 6yna monworo, nisxe nasxono Vicryl
Plus, wo exazye ma euwy 6iocymicHicmv yvoco mamepiany. B o06ox epynax cnocmepicanu
NOCUNEeHHsL  Op2aHizayii KONaeeHOB8UX BOJIOKOH, BIOHOBIEHHA NOBHOYIHHOI cmpamugikayii
enidepmicy ma Hopmanizayio 6yoosu cinooepmu. Ompumani pe3yiomamu niOmeepor*Cyloms, ujo
00u0dsa WosHI mamepianu cnpusioms egekmuenomy 3a2oenHio pan, npome Silver PGA suxnuxae
MeHW [HMEHCUBHY 3andlbHy peaxkyilo, wo Modce Mamu KIiHIYHI nepegazu 68 ymMosax nioeuujeHo2o
PUBUKY THDEKYIHUX YCKIAOHEHD.

Knrouoei cnosa: Vicryl Plus, Silver PGA, 3a2o0enns pan, mKaHUHHA peaxkyis.

Beryn. Bulip moBHOro marepiany € OJHUM 13 KIIIOUOBUX (PaKTOpiB, IIO
BU3HAYAIOTh YCIIIIHICTh XIPYpPriYHOrO BTPYYaHHA, Mepedir micasonepaliifHoro
Mepioly Ta AKICTh 3arO€HHSI TKaHWH. PO3BUTOK CydacHUX XIPYpPriYHMX TEXHOJIOTIN
COPUYMHHUB 3HAYHE PO3IIMPEHHS AaCOPTUMEHTY IIOBHUX MarepiajiiB, sKi
BUIPI3HAIOTECS 32  (DI3UKO-MEXAHIYHMUMH  BJIACTHUBOCTSIMH,  O10CYMICHICTIO,
CTPYKTYPOIO, HAsIBHICTIO aHTHOAKTEplaJbHUX IMOKPUTTIB Ta 3JATHICTIO BHKJIMKATH
TKAaHUHHY peakiio. Y 3B’SI3Ky 3 IIUM TOCTAa€ HEOOXITHICTh BCEOIYHOTO aHAI3y Ta
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MOPIBHSHHS PI3HUX TUIIB HUTOK JJISI ONTUMAJIbHOTO BHOOPY IIIOBHOTO MaTepiairy
3QJIEKHO BIJ KIIHIYHOT cHTyalii. YuciaeHHl MOCHIIKEHHS JAEMOHCTPYIOTh, IO
CTPYKTypa IIIOBHOT'O Martepiajgy Ta HOTO B3a€MO/i 3 HABKOJMIIHIMU TKaHWHAMU
CYTTEBO BIUIMBAIOTh Ha CTYIIHb 3amajeHHs, pU3UK iH(ekmiii Ta QopmyBaHHs
YCKJIaAHEHb. 30KpeMa, MOKa3aHo, M0 TPAAWINIHI TJIETeHI HUTKH, Taki sk Vicryl,
MOXXYTh CIPUYHMHSITHA OUTBII BUPAKEHE MOUIKOKEHHS TKAaHUH Ta MIMpII 1edeKTu
HAaBKOJO TPOKONIB, TOAI SIK MOHOGUIAMEHTHI Marepianu, 3okpema PDS,
acoLIIOIOTBCS 3  MIHIMAJIBHOIO  TpaBMaTH3ali€elo. BukopuctanHs mBiB 13
3a3yOpuHaMu, AK-0T Stratafix, cripusie piBHOMIPHIIIOMY PO3MOJILTY CUJIM HATATHEHHS
Ta 3MEHIICHHIO JIOKAJIbHOTO YIIKO/KEHHS TKaHWH, 1110 TTO3UTUBHO MO3HAYAETHCS HA
SKOCTI 1X aganTamii [1, 2, 3].

[MicTosoriynl OCHIKEHHS CBiAYaTh, IO Pi3HI TUIH HUTOK, 3HAYHOIO MIPOIO,
BIIPI3HSIOTECS 32 IHTCHCHBHICTIO TKaHWHHOT peakuii. Hanpuxnan, Vicryl
JIEMOHCTPYE HIK4Yl TOKa3HUKH 3amnajeHHs Ta (iOpo3y MOPIBHAHO 3 JESIKUMU
OapOoBaHMMH MaTepiajgaMu, 10 POOUTH HOTO MOTEHIIHHO OUIBII MPUIATHUM IJIS
PEKOHCTPYKTUBHUX BTPYUYaHb y JCNIKATHUX aHATOMIYHUX JUISTHKaX [2, 4, 5]. Y cBoro
4yepry, Cy4yaCHi HUTKH MOXYTh 3a0€3MeuyBaTh MEHILNY JIOKAJIbHY peakuiio, aie
IHKOJIM aCOUIIOIOThCA 3 PHU3UMKOM Mirpauii mBa ab0 yYTBOPEHHSIM KOHKPEMEHTIB,
0COOJIMBO y 30HaX KOHTAKTY 3 ceuero [3, 6].

Okpemy yBary MOpHUBEpPTalOTh PO3CMOKTYIOYl HUTKH 3 aAHTUMIKPOOHUMU
BJIaCTUBOCTAMH, 30KkpeMa Vicryl Plus, mo mictute Tpuknosas, ta Silver PGA, mo
MICTUTh HAHOYACTUHU cpibma. LI maTepiaiiv MOEAHYIOTh MEXaHIYHY MILHICTh 13
OaKTEepHUIIMIHOIO AKTUBHICTIO, CIPSIMOBAHOIO HAa 3HUKEHHS YacTOTU 1H(EKIIHHUX
yckiagHeHb. [IpoTe HasBHI JaHl I[MOAO IXHBOI MOPIBHSUIBHOI 010CYyMICHOCTI,
TKAaHUHHOI peakiii Ta 37aTHOCTI 3amo0iraTv iH(IKyBaHHIO € (parMeHTapHUMH. 3
OrJIsily Ha II€ TOCTae MmoTpeda B MOMIMOJICHOMY aHali3l BIACTUBOCTEH Cy4acHHX
aHTUOAKTEplaTbHIUX PO3CMOKTYIOUUX IIOBHUX MaTepiayiiB. BuBueHHs OamaHcy Mix
iXHBOIO MPOTUMIKPOOHOIO €(EeKTHUBHICTIO Ta MIHIMAJIBHICTIO 3amaJibHOI BIAMOBIAIL
TKAaHUH € BAXKJIUBUM [UJIS YJOCKOHAJEHHS XIPYpridyHOi MPaKTUKU Ta BHUOOPY
ONTHUMAJIBHOTO MaTepiaiy JUisl pI3HUX TUIIIB ONEPATUBHUX BTpy4aHb [7-11].

Meta. IlopiBHSTH  (I3MKO-MEXaHIYHI  Ta  TICTOJIOTIYHI  BJIACTHBOCTI
pO3cMOKTYI0UMX m0BHUX MaTepianiB Vicryl Plus (momirnaktun 910 3 Tpukiiozanom) i
Silver PGA (monirmikoyioBa KHCIOTa 3 10HaMH cpibiia) B EKCHEPUMEHTAIbHHUX
YMOBaxX Ha BHYTPILIHIN OBEPXHI CTETHOBOI JIJITHKU CBUHEIA. .

Buknang ocHOBHOro wmarepiagy JoCHiIKeHHs. Y poOOTI BHUKOPUCTAHO
EKCIIEPUMEHTAJIbHY MOJEIb YIIKO/HKEHHS M’ AKX TKaHWH Ha BHYTPIIIHIA MMOBEPXHI
CTETHOBOI MUISHKU CBHHEW. JlOCTiHKeHHsS] MPOBOJMIIN HA JBOX T'PYIax TBApUH, SIKi
nepeObyBasii B OJHAKOBUX yMOBaxX YTPUMaHHS Ta TOJIBII. YC1 €KCIEpUMEHTAbHI
MPOIIelypH BUKOHYBAJM 3 JOTPUMAHHSIM €TUYHUX HOPM, BIJMOBIAHO JO MOJIOKEHb
€Bpornelicbkoi KOHBEHLIIT PO 3aXUCT XpeOETHUX TBAPHH, [0 BUKOPUCTOBYIOTHCS AJIs
EKCIIEpUMEHTAIILHUX Ta 1HIWX HaykoBuX Iieit (CtpacOypr, 1986). Yci oneparriiini
BTPyYaHHsS BUKOHYBajdW TIiJ] 3arajbHOI0 AaHECTE31€I0 3 JOTPUMAHHSIM TIPABUII
010€TUKM Ta TyMaHHOT'O IOBOJKEHHS 3 TBapuHamu. [Ipemenukaiiito MPOBOAMIH
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BHYTPIIITHbOM SI30BUM BBEJICHHSIM KCWiIazuHy (2 mr./kr.) Ta xeraminy (10 mr./kr.).
[Ticnst mocsirHeHHs cTajli XipypriyHoi aHecTesii 3AiicHIoOBalu ¢iKcallilo TBApUH Ha
omneparuiifHoMy ctojii. OnepariiitHe noJjie 00poOIIsITU aHTUCENTUIHUM po3uruHOM (70%
eTaHon abo xyuoprekcuauH). I rpyma (n=2) TBapuHaM MPOBOJIMIM LIKIPHUI pO3pi3
nowxkuHOO 0,5 cM y ninsHII MemiambHOT ToBepxHI crerHa Ilicms 1mporo pany
YIIUBAJIX TOBHOUIAPOBUM IIIBOM 13 BHUKOPUCTAHHSIM PO3CMOKTYBAHOTO IIIOBHOTO
matepiany Vicryl Plus (xanmi6p - 3). II rpyma (n=2) 3a aHaJOTi4HOIO METOAUKOIO
BUKOHYBAJIM po3pi3 HOBKUHOIO 0,5 cM, MICIs YOro YIIMBAIM PaHy MOBHOIIAPOBUM
IIBOM 13 3aCTOCYBAaHHSIM PO3CMOKTYBaHOTO moBHOro matepiany Vicryl Plus Silver
Pga. Panu ymmBamM OJHMM BY3JIOBUM IIIBOM BIiANOBIAHUM Matepiamom. Ilicis
omepanii TBapWH YTPUMYBaJM B OKpPEMHX KIITKaxX, 3a0e3rnedyBajiy TeIIOBUN
KOM(OPT Ta BUIBHUHN JOCTYyN 10 BoAM ¥ kopmy. g mpodiinakTuku 1HGEKIIHHIX
YCKJIAJHEHb y TIEpIl TpU T00M BBOJMIIM aHTUOIOTHUK (HANIPUKIIA], eHpOo(dIOKCalUH 5
MT./KT. BHYTPIIIHbOM 5130B0 1 pa3 Ha m00y). OuiHIOBadu 3arajbHUl CTaH TBapHH,
MOBEIIHKY, JJOKAJIBHUI CTaH MICISONEpaliifHOl paHu (Tinepemisi, HaOpsIK, BUALICHHS,
3aroeHHs1). CrioctepekeHHsl TPOBOAMWIM TpoTiaroM 20 mi0. 3pa3ku TKaHUH y JIIISHII
mBa 3abupanv Ha 7 Ta 14 o0y micnsa omepauii. 3pa3Kd TKAaHWH Yy JUISIHIN IIBa
3a0upanu A TICTOJIOTIYHOr0, MOP(POMETPUYHOTO Ta MIKPOOIOJIOTIYHOTO aHaI3y 3
METOIO OLIIHKM Iepediry pernapaTUBHUX IMPOIECIB 1 MICIIEBOI TKAHWHHOI peakilli Ha
pi3H1 TUMKM MOBHOro Matepiany.Otpumani Olontatu ¢ikcyBamu y  10%
HEUTpaJIbHOMY PO34MHI (POPMAIIHY MPOTArOM 24 roJHH, 3HEBOAHIOBAIN y CIUPTAX
3pOCTar0y0i KOHIIEHTpAllli, 3aIuBaiy B napadid. 3 napagpiHoBUX OJOKIB BUTOTOBIISIIH
3pi3u TOBHIMHOIO 5-7 MkM. [lpenmapartu gocnipKyBasid 3a JOMOMOTOIO CBITJIOBOTO
Mmikpockora Micromed, ¢ororpadyBanu mudpoBo0 Kameporw Mpu 30UTHIICHHSIX
x40, x100, x640. Jlns MOp(pOMETPpUYHOTO aHaNI3y BUKOPUCTOBYBAJIU IMPOTpamMHE
3abe3neueHas Imagel.

HocnimkenHs: Gi3UMYHNX MOKa3HUKIB MOoBHOTO MaTepiany Vicryl Plus ta Silver
PGA mnoka3zano crijibHi aHTHOaKTepiaabHl BIACTHUBOCTI, IO 3a0€3IMeUyeThCs depes
pizai mexani3mu. llloBauit matepian Vicryl Plus mokputuii 330BHI TOJNITIaKTHHOM
370 Ta xanbLieBUM creapaToM, moBHUK Matepian Silver PGA 330BHI mOKpuUTHI
KaJIbLIIEBUM cTeapaToM. AHTHUOaKTepiajgbHa [is CHOpsIMOBAaHA HAa 3MEHILEHHS a0o
HIBEJIIOBaHHS BIUIMBY Oaktepiit (S. aureus, S. Epidermidis ta inmmux). Inm ¢i3uysi
rapaMeTpu OMucaHi B Tabnuili 1, 1o HaBeleHa HIKYE.
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Taomn. 1

AHaJi3y104u (pa3uyHi BJIACTHUBOCTI BUKOPUCTAHOIO IIOBHOTO MATEPAaJLy

mo:xkHa Vicryl Plus

IHapamerp IloBHuii marepiana Vicryl IloBHuii MaTepian
Plus Silver PGA (Tunoswuii)
Cxman Copolymer (90% glycolide Homopolymer (100%
+ 10% lactide) glycolide)
[Toxpurrs [Tomirnaktun 370 + [Tomni(kamponakTon) +
KaJIbI1€EBUI CTeapar; KaJIbLI1€BUM cTeapaT
aHTHOaKTepiaIbHe
MOKPUTTS (TPUKIIO3aH)
MinHicTs/ 75% uepes 2 tnx, 50% 70% uepe3 14 gui, 50%
3QJIUIIKOBICTh yepes 3 ik, 25% uepes 4 yepe3 21-28 qHiB
THXK
Yac noBHOTO 56-70 nHiB 60-90 nHiB
PO3CMOKTYBaHHS
AnTtubakrepianbHa | Mae TPUKI03aH-TIOKPUTTS, He mae cnerianpHOTO
st 10 MpUTHIYyeE S. aureus, S. aHTHOaKTepiaTbHOTO
epidermidis, MRSA/MRSE MOKPUTTS (32 3aralbHUMU
XapaKTepUCTUKAMM)
PexomennoBane M’ K1 TKAaHUHU M’ K1 TKAaHUHU
3aCTOCYBaHHS
[HTEeHCUBHICTD [TomipHa Cnabxa
3arajeHHs
AnTHOaKTepiaTbHUN EdexruBnuii, ane CusnbHUiA 1 TpUBaIUit
edexT KOPOTKOTPHUBAJIHIA

I'iraHTChKi KJIITHHA
1HOPOJHUX T

[TomipHa KUTBKICTD

MiHiMaJIbHA KIJIBKICTH

Opranizariis HoGpa Hyxe nobpa
IpaHyJISALIHHOT
TKaHUHU
[{UTOTOKCUYHICTh Husbpka—nomipHa Hwuspka
3aranbHa TKAaHMHHA Bucoka yxe Bucoka
CYMICHICTB

3HayHUil BIVIMB HA OIOCYMICTHICTh TKaHMH Ma€ CKJIaJ IIOBHOTO

Mmarepiany,Vicryl Plus ckmamaerbest 3 90 % comomimepy rimikomiagy ta 10 % L-
naktuny. [lnereHnii CHHTETUYHUI MIOBHUN MaTtepiaj, 3JaTHUIM 10 PO3CMOKTYBaHHSI.
Yac moBHOTO PO3CMOKTYBaHHs: NMpUOIHU3HO 56-70 nHiB. 3amumikoBa MIUHICTb: 75 %
yepe3 2 TixkHi; 50 % vepes 3 TkHi; 25 % depes 4 TwkHI. [HIIMIA IOBHUNA MaTepial,
110 0yJI0 BUKOpUCTAHO i nopiBHAHHS Silver PGA mae 3aranbHuii Tun OyJ10BH, 1110
cknagaerbess 3 100 % mMOMIIIIKOMOBOI KHUCIOTH, Ma€ IUIETEHY CTpyKTypy. Yac
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MOBHOTO PO3CMOKTYBaHHS: Mpuosn3HO 60-90 aHIB. 3aNuIlIKOBa MIIHICTh: 32 PI3HUMHU
naHuMu cTaHoBUTH 70-75 % uepes 14 aniB; 50 % uepes 21-28 nHiB.

[TpoBenennii MopdoI0TiuHMIM aHali3 TKAHUHHOI peakilii Ha IIOBHUW MaTepiaj
Vicryl Plus Ta Silver PGA no03Boisie OmMIHUTH JOKaJIbHHM Tepedir MmporieciB Ta
CTyMmiHb O0I10CYMICHOCTI MarepiaiiB. Y MpPWIETid, M0 MIOBHOTO KaHATy, JUISHII
emiiepMiCy BiJ3HAYA€ThCSI HE3HAYHE MOTOBIIEHHS POTOBOrO Iapy Ta MOMipHA
aKTUBallll KEPAaTHHOLMTIB MIMITyBaTOTO IIapy, LIO MPOSIBISIETHCA MpOdidepariero.
Jlnis 060X TUMIB MaTepially emijiepManbHa peakilisi HOCUTh HeCceIU(IIHUI XapaKTep
1 OB’ s13aHa MEPEBAXKHO 3 MEPBUHHOIO TPABMOIO Ta JIOKAIBHUM MiKpo3analeHHsIM. Y
JepMi HAaBKOJIO IIOBHOTO Marepiany (opmyeTbcs peakTHBHA 30HA, TOBIIMHA Ta
KJIITUHHUN CKJIaJ SKOi PI3HIAThCA 3ajiekHO Biag Tunmy HUTKH. Vicryl Plus sk
MOJIITTIKOITHUM MaTepiai 3 aHTHOAKTEPIaIbHUM MOKPUTTSIM JIEMOHCTPY€E MOMIpHUN
CTYMiHb JICMKOIIMTApHOI 1HQUIbTpAlLlli, MEPEeBAXKHO 3a pPaxyHOK MakpodariB 1
nooauHokux Heutpodumi. Silver PGA, 3aBasku A0JaTKOBOMY BMICTY cpiOia,
BUKJIMKaE CJIalury OakTeplajabHy KOJIOHI3AIlI0 Ta MEHIIY 1HTEHCHUBHICTh 3alaibHOI
peakiiii, MO0 MPOSBISETHCA MEHII WIUIBHOW 1HGUIBTpalli€eo. Y TrinojaepMaibHIN
YaCTHHI B AUIAHII KOHTAKTy 3 IIOBHUM MarepiajaoM (GOPMYIOThCS O3HAKH MTOMIPHOTO
HaOpsIKy MI>XK4aCTOUKOBOI CTpOMH. bijisi 000X IMIOBHUX HUTOK BiJ3HAYAIOTHCA JPiOHI
BOTHMIIIA PO3POCTAHHS TpaHyJALiiiHOI TkaHuHU. I[IpoBenennii MoponoriuHmit
aHaii3, MICIS ONEpPaTUBHOIO BTpy4aHHS Ha 7 100y BigoOpaxae cTadlmi3amio
3ananibHOro mnpouecy. HaBkosno Hutok Vicryl Plus ¢dopmyerbes rpanynsuidiHuai
BaJIMK, Oaratuii Ha Makpodaru, GpidpodiacTu ¥ MO0/l KOJareHoBl BOJIOKHA, puc. 1.
Y  gepmi moMmipHO BupaxeHi aumdoIUTapHO-MakpodaranbHi  1HOUIETpATH,
po3TanioBaHi NepeBakHO nepuBackyisipHo. CyJMHU B CTaHI peaKTUBHOI Tinepemii, 13
HE3HAYHOI0 KUIBKICTIO €PUTPOIMTIB y IMEPUBACKYIApHUX mpoctopax. Jms Silver
PGA na upomy eTami XapakTepHE MEHINE HAKOMUYECHHS HEUTpOo(DUIB 1 OiIbII
OJIHOpIJIHA TpaHyJsAliiHA TKaHWHA pHUC. 2, IO IOB’SA3aHO 3 aHTHOAKTEpIaJIbHUM
BIUTMBOM CpibJia Ta MEHII IHTEHCUBHUM MIKPOOHUM KOHTaMIHALIMHUM THCKOM.
Eninepmic nemoHcTpye 30epexkeHy mpodideparito 0a3aqbHUX KEPAaTHHOIIMTIB Ta
MOYaTKOB1 O3HAKM HOpMaJTi3allii TOBIIIMHU POTOBOTO IIapy.
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Puc. 1. Ticrosoriunmii mnpenmapar IISHKM WIKipM 3 BHKOPHUCTAHHAM
moBHOro marepiaay Vieryl Plus (7 ni6), x 100, ¢papOyBanHsI reMaTOKCHWJIIH Ta
eo3uH. 1 — mMoOBHMII KaHaja; 2 — poroBuid map; 3 - Oauckyuuil map; 4 -
3epHUCTHI 5 - mmnmyBaTui mwap; 6 - 6azaabHuii map; 7 - ciryacrui map; 8 -
COCOYKOBHII Iap; 9 — agunouuTH;

AmHaniz Mopdororiunux 3MiH TKaHWH Ha 14 100y BimoOpaxkae 3amanbHUN
IpOLEC, 110 PEAYKY€eThes. Y AUIAHLIL, 10 oTouye Vicryl Plus, rpanynsuiiina TkaHnHa
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
peaxilisi Mae aHaJIOTIYHHWM XapakTep, oJHaK (iOpo3Ha Karcysia HaBKOJIO HUTKH
TOHINA, a IMUIBHICTh 1H(IIbTpamii giMdouuTie Hmwk4ya. OOuaBa Marepianu
JIEMOHCTPYIOTh O3HAKH YaCTKOBOI Olojerpaaailii mojiriaiKoiJHUX KOMIIOHEHTIB, 110
CYTIPOBOJIKYETHCSI TIOSBOIO OKPEMHX BaKyoOJI30BaHMX 30H y PEaKTHBHOMY Balli.
INinomepma XapakTepU3yEThCS HOPMAI3aLIE€I0 CTPYKTYpHU KUPOBHUX YACTOYOK,
3MEHIIEHHSIM HaOpsAKYy Ta IMOCTYNOBHM BKJIIOUYEHHSAM JUISHKH Y 3arajlbHUNA LHUKII
peMoJietoBaHHs pyO1eBoi 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
eo3MH. 1 — moOBHUH KaHaJg; 2 — poroBuil map; 3 - OaucKy4uii map; 4 -
3epHUCTHI MIAp; S - MUNyBaTUil Wap; 6 - 6azanbHuUil mwap; 7 - ciryacruii map; 8
- COCOYKOBHH 1Iap; 9 — aAAUNOUMTH; (PUCYHOK a8mopa)
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Puc. 3. A. b — T'icTosoriunuii npenapar JiIsIHKM IIKIipH 3 BUKOPUCTAHHAM
moBHOro marepiaiuy Silver PGA, x 140, ¢papOyBaHHsI reMaTOKCWIiH Ta €03HMH. 1
— IIOBHUI KaHAJ; 2 — poroBuid map; 3 - OiucKyunid map; 4 - 3epHUCTHI Wap; 5
- IIMIYBAaTHil map; 6 - 0azaabHuid map; 7 - ciryacTuii mwap; 8 - cocouxkoBuil
map; 9 — aaMnouuTH; (PUCYHOK asmopa)

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
K Ha 14-Ty moOy mepeBakaroTh mporecu (idporutasii Ta pemonentoBanHs. Silver
PGA neMoHCTpye fA€mio MEHIIy 1HTEHCHUBHICTh 3amajbHOI peakili MOPIBHAHO 3
Vicryl Plus, mo kopemntoe 3 aHTUMIKpOOHHM edekToM cpibia Ta 0COOIUBOCTIMHU
CTPYKTYpPH TOJITIIKOMIIHOTO BOJOKHA. OTpuMaHi JaHl MIATBEPIKYIOTh I00pY
010cyMICHICTh 000X MaTepiajiiB Ta iX CIPUATIUBUN BIUIMB HA MEpeOir paHHIX eTariB
3arO€HHS MIKipH.

OTpumani pe3ynbTaTH JO3BOJISIOTH IMPOAHANIZYBaTH OCOOJIMBOCTI TKAaHMHHOI
peakuii Ha aBa cydacHl moBHI matepianu - Vicryl Plus ta Silver PGA, a takox
CIIBBITHECTH MOP(OJIOTIUHI CIIOCTEPEKEHHS 3 HASBHUMH €KCIEPUMEHTAIILHUMU Ta
KIMHIYHUMU JTaHUMHU 010 iX aHTHUMIKpOOHUX BJIACTMBOCTEH 1 OiocyMicHoCTi [12-
14]. Vicryl Plus € mioBHUM MarepiajioM, BUTOTOBJICHHM 13 TMOJITIAKTUYHOTO
MoJIiMepy Ta MOKPUTUM aHTUMIKPOOHOIO PEYOBUHOIO TPUKII03aHOM. HasiBHICTB 1IOTO
MOKPUTTS 3a0e3neuye MPOJOHTOBAaHUN aHTUMIKPOOHHMM edekT B Oe3nocepeHii
TUJASHIN ~— [IOBHOTO  KaHally, 10 MIATBEPKYETHCS  HU3KOK  KIHIYHUX 1
eKCIIEpUMEHTaJIbHUX poOIT. VY JiTepaTypl MiJKPECIIOETbCA, L0 BUKOPUCTAHHS
TPUKJIO3aH-IMIIPETHOBAHUX WIBIB 3MEHIIYE PHU3UK MiCIsSoNepalifHuX 1H(eKIii
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NOPIBHSHO 3 TPAIUIIAHUMHU HEIMIPETHOBAHUMHU MaTeplajiamu, 30Kpema Mpu
HEHPOXIpYPriuyHMX BTPYYAHHSIX, TaKUX SAK KpaHioTomis. EkcnepuMeHTalbHI
JNOCHIKEHHSI Ha TBapMHAX TaKOX JIEMOHCTPYIOTh HIDKUY OakTepiaiabHy
KOHTaMIHaIll0 B AUISHKAX, ymuTux Vicryl Plus, mo xopenroe 3 MeHII BUPakKeHOIO
TOCTPOIO 3amaibHOIO peakiiero [15-17]. Ili maHi y3TOMKYIOThCS 3 HAIIMMH
MOP(}OIOTIYHUMHU CHIOCTEPEKEHHSAMH, 3a AKUMH HaBKosio Vicryl Plus na 7-my no0y
bopMyeTbCS TpaHyJSII[iHHA TKAaHWHA TOMIPHOI IIIIBHOCTI, 3 TEpPEBaKaHHIM
MakpodaraapbHO-piOpOOTACTUIHMX  €TEMEHTIB  Ta  3MCHIIEHOI  KUIBKICTIO
Hedtpodimie, a Ha 14-ry 700y BHU3HAYAETHCS  OUIBII  BIOPSIKOBAHUA
pEMO/IeIOBAIbHUI MaTepH.

Silver PGA, y cBowo depry, € MoaudIKalli€ MOJITrTiKOJIeBOT KUCIOTH,
30arayeHoi cpibjsoM - XIMIYHMM areHToM 13 BIJJIOMUMH aHTHUMIKPOOHUMH
BJIACTUBOCTSAMU. JlOCHI/DKEHHST TOKa3yloTh, IO IIOBHI MaTepiaiu 31 cpibiom
e(EeKTUBHO 3HWXKYIOTh OakTepiajJbHE HABAHTAKEHHA Ta 1HTIOYIOTh PO3BUTOK
3amajieHHs. B paHHIN micisionepaniauii nepiog. Haii pesyiabTaT 1€MOHCTPYIOTH,
mo Bxke Ha 7-my 100y HaBkoio Silver PGA peaktuBHa iHGUIBTpaIliss MEHII
IHTEHCUBHA, HIK HaBkojo Vicryl Plus, a rpanymsimiiina TkaHuHa (GOpMy€eTbCs OLIbIII
onHOpiaHO. BogHOYAC y MOCTYMHUX €KCIEPUMEHTAIbHIUX POOOTaX aKIEHTYEThCS Ha
TOMy, 110 OlojoriyHa fisi cpibna MOKe 3aliekaTH BiJ pO3MIpy HWOro YaCTUHOK:
30KpeMa, HAHOYACTUHKHM HAMEHIIIOTO JlaMeTpa 3/1aTHI HAKOMUIyBaTUCS B TKAHUHAX
y BHUIIMX KOHILIEHTpAUISX Ta 1HAYKYBaTH OUIbII BUpakeHl TOKcHMYHI edexktu. Llei
acnekT HeoOX1JHO BpaxoOBYBAaTH MpH IHTepIpeTanii MOp(POJIOTIYHUX 3MIH Ta OILIHII
MOTEHIIMHUX PU3HUKIB.

[TopiBHSIHHA TBOX MarepiaiiB MOKa3ye, 1o o0u1Ba BOHU MalOTh aHTUMIKpOOHI
BJIACTMBOCTI, OJIHaK MeXaHi3Mu iX mii € pisauMu. Vicryl Plus 3a6esneuye
MPOJIOHTOBAaHY aHTUMIKPOOHY aKTHUBHICTH 3aBJSKH TPUKIO3aHOBOMY MOKPHUTTIO, IO
MOBUIBHO BUBUIBHAETHCA Y TKaHUHH. Silver PGA 1ie 3aBOsSKy BUBUIBHEHHIO 10HIB
cpibiia, siKi MPOSBISIOTH MIBUJIKHUI, X04a MOTEHIIAHO OUTBIIT KOPOTKOYACHUMN €(eKT.
MopdomnoriuHi 3MiHH, SIKI MU CHIOCTEPITANIN, Y3TOHKYIOTHCS 3 IUMU BiIMIHHOCTSIMU:
y pasi Vicryl Plus 3amanbHa peakiiis € 611bI1 KOHTPOJILOBAHOMO, a (pa3a (idbporasii
— piBHOMIpHOW; y pasi Silver PGA crnocrepiraetbcs OUIBII pPaHHE 3HMXKCHHS
rOCTPOro 3aMajbHOr0 KOMIIOHEHTY, ajie XapakTep PEeMOCIIOBAHHS TKAaHWHHU MOXE
BapIIOBAaTH 3aJIEKHO Bl JIOKAJbHOI KOHUEHTpalii cpibna. Bubip Mk ntumu
MarepiagamMu |y KJIIHIYHIA TpakTULl Mae€ TIPYHTYBaTUCS Ha 1HIWBIIYyaIbHUX
XapaKTEepUCTUKAX TNalieHTa, creuudimi omnepamii Ta pU3UMKY 1HQEKIIHHUX
yCKJIagHeHb. Matepiany 3 aHTUMIKPOOHHUMH BJIACTUBOCTSMH HE € YHIBEPCAJIbHUM
pIIIEHHAM, OJHAK MOXYTh CYTT€BO 3MEHIIYBAaTH WMOBIPHICTH IMicCIsONepariitHoi
iH(beKIli y TamieHTiB rpynu pusuky. l[loganbim MOCTIKEHHS HEOOXITHI s
CTaHJapTU3aIlli 103 aHTUMIKPOOHMX KOMIIOHEHTIB, OIlIHKH JOBIOTPHUBAIOl O€3MEKH
Ta BUBYCHHS B3a€EMOJIi IMOBHUX MarepiajiB 3 pETiOHAaJbHUMU TKaHUHHUMH
CTPYKTypaMH 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
MpoIIeciB, MpoTe (HOPMYIOTh PI3HUN CTYIIHb JIOKaJIhHOI TKAaHWHHOI peakii. 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
CIIOCTEPITAEThCSI 3HMKCHHS 3amajieHHS Ta aKTUBHE PEMOJICIIOBAHHS TKAaHWHH, IO
HIATBEPKYE T100pYy 010CYyMICHICTh MaTepialiB. Pe3ynbTaTl CBiTUaTh MpO MOTEHITIHHI
nepeBaru Silver PGA y cutyanisix miBUIIE€HOTO pU3UKY 1HPEKIIHHUX YCKIaIHEHb 1
€ MATPYHTSIM TSI TOANbIINX KIITHIYHUX JTOCTIKEHb.
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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 momozpagis. 3a Hauumu OOCHIOHCEHHAMU OLIbUICID
8UNAOKIB GUABNICHHSI HOBOYMBOPEHb Cepysi € BUNAOKOBUM, 0COOIUBO KONU NPOBOOUMBCS PYMUHHA
exoxapoioepagisi 3 Odonnepocpaghicio, 8 MaKux BUNAOKAX MEAPUHU € Oe3cumMnmomHumu. IHwi
MBAPUHU NOMPANIAIOMb 00 8eMEPUHAPHO20 YEHMPY NEPeBAdN’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 V COOAK MONCYMb OVMU BHACTIOOK PO3GUMKY
Mamnonaou cepys (Kpososuiug) abo nosasoio 3azpo3nueux OJisl HCUMms apummii, wo nompeoye
He2auHUux eKCMmpeHux 3axo0ie, maxKux sAK eKCmpeHuli nepuxapoioyenmes ma 66e0eHHs
AHMUAPUMMIYHUX Npenapamié ni0 KOHmpolem 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 €:
reMaHriocapkoMa, NyXJWHU Tila aopTd (xemoaekTtoma) Ta miMmpoma. Ili
HOBOYTBOPEHHSI MOXXYTh BHKJIMKATH JErki abo TsSKKi, HEOE3MeuHi IS JKUATTS
KIIHIYHI O3HAaKHW, SKI HE 3ajeXaTh BiJ TICTOJOTIYHOTO THUITy Ta MOXYTb OyTd
MOB's3aHI 31 3MIHEHOIO CEPIIEBO-CYAMHHOT (yHKIII a00 JIOKaTbHOIO KPOBOTEYCIO Y
nepuKapIianbHUA MpocTip. s KOHTPOIIO KITBKOCTI BIIBHOI PIAMHUA B MOPOXKHUHY
nepukapaa abo IUIEBpaIbHY IMOPOKHUHY HEOOXIMHO MPOBOJWTA CHUMIITOMATHYHE
JIKyBaHHs, SIKE CHOPSIMOBAaHE Ha KOHTPOJb KpPOBOTEYl 3 MYXJIMHU Ta PO3BUTKY
MOXJIMBUX TIOTCHIIIMHUX apuUTMid, a TaKoX IHIIMX O3HAK, CHPUYMHEHHX
OOCTPYKIII€I0 CTPYKTYpP Ceplls MyXJIMHHOIO Macor. Jlo/1laTKOBiI BapiaHTU JIIKyBaHHS
BKJIFOYAIOTh XIpyprivyHe BTpy4YaHHs, XIMIOTEparnito Ta MpoMeHeBy Teparito. [ Bcix
MEIUKAMEHTO3HUX METOMIB JIIKyBaHHS IIOBHAa peMicidi MaJloMMOBIpHa, 1
MEJIMKaMEHTO3HE JIIKyBaHHs, OKPIM J0JIaTKOBOI 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.
Exokappiorpadisi € OCHOBHUM METOJAOM OLIHKH 3 4yTauBICTIO Bia 16,7% no 80%
[21], o Hamae wiHHY 1HGOPMAIIIIO TPO JOKaIi3allio Ta po3Mip nmyxauHu. [lepenosi
METOAM Bi3yasi3alii, Takli K KOMII'FOTEpHAa Ta MAarHiTHO-PE30HAHCHA ToMorpadis
4acTO BHUKOPHCTOBYIOTBCS JJIsi JONOBHEHHS exokapzaiorpadii Mpu HasIBHOCTI
aTunoBux abo audy3HUX I1HOUIBTPATUBHUX CTPYKTYp, Ta 3a0€3Me4yl0Th TOYHY
Bi3yalti3allito Ta CTaJif0BaHHs MyXJIUHHOTO 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
BaplaHTW JIIKyBaHHA BKJIIOYAIOTh XIpypriuHe BTPYdYaHHSA, XIMIOTeparii Ta
IpoMeHeBYy Teparito. [ BCiX MEAMKaMEHTO3HUX METOJIIB JIIKYBaHHS ITOBHA peMicis
MaJOMMOBIpHA, 1 MEIMKAaMEHTO3HE JIIKYBaHHS, OKpPIM J0JAaTKOBOI XIMioTepamii npu
F€MaHrioCapkoMi, BHUMAarae MOAANBIIOTO JOCHIKeHHs, ane it JiMpomu
pEKOMEHy€eThCsl KOMOIHOBaHa XiMioTepanis [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 po3BuUtky [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 OJIOKaIy Ta NMUIYHOYKOBY €KTOI0. Bynu BusBIIEHI, HACTYIIHI
enexTpokapaiorpadivni O3HAaKHU: nosiBa MePIOTUIHOTO MPUCKOPEHOTO

1II0BEeHTPUKYJIIPHOTO PUTMYy Ta cepii HUTyHOYKOBOi Taxikapnii. Exokapmiorpama
nokasaja 3Ha4yHe 30UIbIICHHS TOBIIMHU CTIHKA MDKIUTYHOYKOBOI TMEPETHUHKHU 3
KUTBKOMa KICTO3HUMH aHEXOTCHHHMH MMOPOXHUHAMH, IO BKa3yBaJI0 HA MOKJIUBUN
PO3BUTOK MYyXJIMHHOTO Mpolecy. BracHuk oOpaB rymaHHy €BTaHA31i0 Yyepe3 MOraHui
nporHo3. Po3TuH BUSBUB HAsIBHICTH T€MAHT10CAPKOMH, SIKa PO3MOBCIOKYBaJlach 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 €MMi30/1B He O0yyio. 3a J0MOMOrol0 aycKyJbTamii OyJ0 BHSBICHO
OpaauKapIiio 3 HEPETYJIAPHUM PUTMOM Ta HOPMaJIbHUMH CEPIIEBUMU Ta JIET€HEBUMU
3ByKamMM.  3a  JIOIIOMOIOK  eneKkTpokapaiorpadii  Oyjno  A1arHOCTOBAHO
aTPIOBEHTPUKYJIAPHY OJIOKaAy TPEThOro CTyIeHs. J[BOBUMIpHa TpaHCTOpakKajibHa
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 MIKIUTYHOYKOBY MEPETUHKH.

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 MDKIUTYHOYKOBOI MEPETUHKHU MPH MPOBEIEHHI JBOMIPHOI exokapaiorpadii.
VY nmarienta OyB KOpPOTKUN aHamMHe3, SIKMM BKJIIOYaB B ce0Oe MOSIBY MIISIBOCTI Ta
€ni30Ju4YHI KOPOTKOTPUBAJl CHUHKOIHM, 1 BIACHUK BHUPIIIMB €BTAaHA3yBaTH COOAKy
MICsl BUSABJICHHS MyXJIMHUA. PO3THH BUABUB MHOXXMHHI MAacH B MDKILTYHOYKOBIN
MEpPEeTUHIl, BUIBHUX CTIHKAaX NUIYHOUKIB Ta MIOKapai mnepeacepis. OcraTouHui
miarHo3  OyB  MIATBEP/PKCHWM  TICTOJIOTIYHUM  METOJOM  JIIaTrHOCTHKU -
BenukokmTuHHAA (T-KITiTHHHA) TiMdocapKoMa.

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, JIIarHOCTUKM Ta 3aCTOCYBaHHS MOJXJIMBUX METOIB 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.

BukJiiaa ocHoBHOT0 MaTepiajy aociigxenns. [Ipooaunu ananiz 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), enexrpokapmiorpadii (EKI'), xomm'torepnoi Ttomorpadii (KT) Ta
TICTOJIOTIYHOTO  JOCHDKeHHS. JIOCHiDKeHHs TpoBOIMIM Ha 0aszl  kadeapu
aKyuiepcTBa, Xipyprii Ta XBopoo apioHux TBapuH OeChbKOTO AEP>KaBHOTO arpapHOro
YHIBEPCUTETY 1 BeTepuHapHOro neHTpy «Ekcer», M. Oneca.

Bbyno npoananizoBaHo 14 BumajgkiB HOBOYTBOpPEHb ceplsl y cobak, 3 SKHUX 3
co0aky MaJii SICKPaBO BUPAKEHY CUMIITOMATUKY YPI€HTHOTO HallieHTa. ¥ 1HuX codak
CIOCTEpIraly KIIHIYHI O3HAKM BHPAXEHOI CHUMITOMATUKH HAOIMXKEHOI 10
3arajJbHOTO KOJAICy: BHUpa)X€Ha MAaJIOAKTUBHICTh, B JESKUX BHUIAJKaX TBapHUHA
npuiiMana OOKOBE MOJIOKEHHSI TiIa, CIIOCTEpirajach MOCTiMHA 3MilIaHa 3ajMIlKa,
3MiHa KOJIbOPY BUJIUMHUX CJIM30BUX OOOJIOHOK (CHHIOLIHICTH a00 OJiICTh), TPEMOP,
MOMIpHA TIMOTepMisa Ta rinoTeH3is (kimiHiYHUN Bumagok Nel, Ne 2 No3). Bei inmm
co0aky 3 O3HAKaMU HOBOYTBOPEHHSI OCHOBHU CEpIlsi HE Malu KJIIHIYHUX O3HAK, Ta
MOMNepe/IHid JiarHo3 OyB BH3HAUYEHHI 3a JOMOMOIOK €XOoKapaiorpadiqHoro
TOCIIJKEHHS, JJI1 YTOUYHEHHS JIOKai3alli Ta MOXJIMBOTO METACTaTUYHOIO MPOLECY
BUKOPUCTOBYBAJIM KOMII'FOTEPHY JIIaTHOCTHKY 3 BHYTPIIIHHOBEHHUM BBEICHHSIM
MpenapariB Ha OCHOB1 MOy, a CYyMyTHI T€MOJWHAMIYHI TOPYIICHHS] BUKIIOYAIHA 32
JIOTIOMOTOI0  TAaOOpaTOPHUX METOJIB JIarHOCTUKH (3arajbHUN aHayli3 KpOBI,
O10XIMIYHUN aHaJI3 KPOBI, CJEKTPOJITHUN CKJIaJ KpoBiI Ta crenudiuHi MapKepu:
Troponin 1 proBNP).

Kniniunuu eunaook Nel.

Ha ornsig mo xapmionmora wimiHiku ExcBer (M. Opmeca, Ykpaina) motpamnuia
cobaka MmopoAW Kypuxap, 8 pIYHOro BIKY 3 CKapraMd Ha 3HIKEHHS (PI3UYHOI
AaKTUBHOCTI, ale€TUTy Ta MOCTIMHOI 3aaumiku (B cTaHl cnokoro). IIpu ayckymnbranii
cepust OyiaM BUSIBJICHI MPUIIIYIIEH] TOHHW, $SKI MOIJIM BKa3yBaTH Ha MOJKJIMBE
CKYITYEHHS BUIBHOI PIIMHM B MOPOKHHUHI NEpHUKapAa ado MiIeBpajbHIA MOPOKHUHI.
Takoxk, ayCKyJbTaTUBHO B JUISHIIL OCHOBU cepilsl Oyjo 3a(iKCOBaHO CHUCTOJIYHUN
myMm crpaBa 2-3/6. Buaumi cin3oBi 000JIOHKM Manu OJifo-pokeBuil kouip. I3
J0JATKOBUX METOIB J1arHOCTHKHU OyJo 3acTocoBaHo (okycHe ExoKr-mocmimxeHHs,
SKE TI0KA3aJI0 HAsIBHICTh 3HAYHOI KUIBKOCT1 BUTHHOI PIIMHU B TIOPOKHI TIEepUKapa 3
JOMINIKAMU ~ TIMEPEXOTeHHUX  BKIIOYEHb (HUTOK (iOpUHY) Ta  HASBHOCTI
TINEPEeXOTeHHOT0 MAaCHUBHOTO HOBOYTBOPEHHsI OKpyrioi dopmu (29*%22 Mm) Oins
OCHOBHM BEpXIBKOBOi YAaCTHHH CTIHKHM IMPABOTO TMEpeacepasl Ta BUCXIIHOI YaCTUHU
aoptu (Puc. 1). 3aranpHuil aHaji3 KpOBI ITOKAa3aB: NMOMIpHE 3HMKCHHS KiJIbKOCTI
€pUTPOLIUTIB, FEMOIJIO0IHY, TEMATOKPUTY Ta TpoMOOLuUTIB. Takox OyJio mpoBeIeHO
eleKTpokapiorpadiyHe AOCIIPKEHHs, 3a pe3ysibTaTaMU SKOro OyJju BCTAHOBJICHI
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HactynHi, EKI'-o3Haku: MITyHOUKOBI €KTOMIYHI KOMILIEKCH, SKi 3a CBOE€IO
MOPGOJIOTIEI0 Maju IMOXO/PKEHHS 13 MPaBOro MITyHOUYKa. EKTOMIYHI IUTYHOYKOBI
KOMIUIEKCH OyJId TPEJICTaBJICHI MMOOJWHOKUMHU KOMIUIEKCAMH, TaKOX Y BHUTJISAII
KyIuieTa, 6ireMiHii, TpUIuieTa, TpureMitii Ta npooixku (puc. 2).

Puc. 1. ®okycHa exorpama cepusi co0aKku 3 O3HAKAMM TAMIIOHAAH Ta
HOBOYTBOPeHHsI mpaBoro mepenacepas. IIpaBa mnapacrepHajibHA TO3HMUIA
KOPOTKA BiCh, PiBeHb MiTPAJIbHOI0 KJIANAHY.

34eruieHHsT MK HOpMaJIBHUM Ta MATOJIOTTYHUM KOMIUIEKCOM CKJanaio — 225
MC, IO BKa3yBajO Ha 3JI0SKICHICTh IUIYHOYKOBOi apuUTMii Ta HECTPUATIUBUN
MPOTHO3Y JIJIsi TBAPUHU (PO3BUTOK ParITOBOI CMEPTI). 3a BCiMa BUIILIETIEPEPAXOBAHUMU
EKT-o3nakamu OyJi0 BCTAHOBJIEHO PO3BUTOK CYMYTHHOI MOCTIMHOI IIUTYyHOYKOBOI
Taxikapaii  370siIKiCHOro mepedbiry. TBapuHi OyJi0 TNPU3HAYEHO EKCTPEHY
AHTUAPUTMIYHY Tepariio: AMionapoH (ApUTMLI) B MiJIBUILIEHOMY J03yBaHHI 10 mr
Ha KI' MacHl TBapWHHU 2 P/AH Ta KOHTPOJIb CTaHY TBApWUHU yepe3 2-3 nHi. Yepes neit
4yac, Ha TOBTOPHOMY OTJISiI MpU MpoBeAeHHI KoHTpoJibHOro EKI-mocnimkeHHs
BCTAHOBJICHO: HEPETYJSPHUM, CUHYCOBUH pUTM (0a30BUif), 3 O3HAKAMU HEMOBHOI
OJiokaau mpaBoi HDKKM Mydka ['ica Ta MOOJMHOKI, HEYACTI €KTOMIYHI IMUTYHOYKOBI
KOMIUIEKCH, TIepioj 34YeIUleHHs SKuX ckiaagaB - 305 wmc, mo BKazyBajo Ha
HE3JIOSKICHUH iX xapakTtep nepeOiry. Uepe3 7 IHIB MICs MOYATKy aHTUAPUTMIYHOI
Teparmii, O3HaK IUTyYHOYKOBHX €KCTpacucToisl Ounbmie He Oyno BusiBieHo (Puc. 3).
3aranbHUN CTaH TBAapUHHU TOKpAIIMBCS, coOaka crajga OiIbIl aKTUBHOK, 3HUKIIA
MOBHICTIO 3a/IMIIKa Ta MOKpanmBces aneTut. [licns cralinmizauii ctany TBapuHHU O0yJi0
PEKOMEHJIOBAHO MPOBEACHHS TOPAKOTOMIl 3 BHUJAJICHHSIM HOBOYTBOPEHHS CEpIIs.
3pa3ky MaToJIOTIYHOTO MaTepialy Oyiu HampaBiieHl 0 TICTOJOTiuHOi jabopatopii

120



Agrarian Bulletin of the Black Sea Littoral. 2026, Issue 118

ISSN2707-1162 (online) ISSN 2707-1154 (print)

//Bemepunaphi nayxu//

(TL VetPath International Consultants, CIIIA). Pe3yapTaT TriCTOJOTTYHOTO
JOCJTIIDKEHHS T1ITBEPIUB J1arHO3 — reMaHriocapkoma.

Puc.

o A PR e A R s R A A R A R
R R e R R
EEREE R L R e
ERRE DR D e R L e
Ll e
L e L
R R T TR TR A TR
o e B R )
e D e
Ll e e R L R
I.lEllﬂIVIIEI'IEVIIVIELIIVEHKII‘?H.|I=VI

‘.III.II’III-’I-

e
e
L
g
B
L
=
e
L~
@
=
T
_QEEE
fﬂ.lri

IEEE
e e
=
o
=
o

L
Tl
=

T e
=
o
e
b

ag! i}
]l

A A 1 i il 7
TE= e e wnwhwiwiwiwnwi
NEREVEERAE R SRR R R
BRI R e

=
0
n
£
F .
-
0
i
-
0

Ili-IlrII
-

2. EjaektpokapaiorpamMa c00aKd TI'eéMaHIi0OCapKOMOI0

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

cepust

cepust

acoliiioBaHO 3 CHHYCOBHM PHUTMOM, 4epe3 7 [JHIB micasi NPOBeJeHHHA
AHTUAPUTMIYHOI Teparii.
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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 KJIamaHy, KJIalaHy JIETeHeBOi apTepii 3/6 Ta TPUKYCIiTaIbHOTO KJIalaHa
ciupaBa 2/6. Pesynpratn dokycHoi ExXoKr mokazanw HasBHICTh TIMOEXOTEHHOTO
MAacHMBHOTO HOBOYTBOpPEHHS Okpyrioi ¢opmu (22,9*%16,5 mm) Oins OCHOBU
BEpPXIBKOBOI YAaCTHHU aOPTH, BEPXHHOI YACTHHH JIIBOTO TEpeACepas Ta OCHOBU
CTOBOypa JIeTe€HEeBOi apTepii 10, B CBOI 4Yepry, MPHU3BOAWIO A0 ii OOCTPYKITii
nyxJiMHHOIO Macoro (Puc. 4). Pe3ynpTaTu 3arajapbHOTO aHajizy KpoBi, 010XIMIYHOTO
aHaji3y, CJCKTPOJITHOTO CKJIady KpOBI Ta KOAryJorpamMu 3Ha4YHUX BIIXWIICHb BiJ
HOPMHU HE MOKa3aJIH.

3a 10nmoMororo eneKkTpoKapaiorpapiyHOro AOCTIKEHHS OYJI0 BUSBICHO O3HAKU
CUHJIPOMY cJ1abKOCTI CHUHYCOBOTO By3I1a, a came MOCTIIHOT
CUHOATPIOBEHTPUKYJISIPHOI OJIOKaau 2 cTyneHs | Tumy Ta aTpiOBEHTPUKYISPHOI
Osokanu 2 ctynens 1 tumy 3 moMipHOIO Opagukapieto (puc. 5). B takomy Bumaaky
Oysla 3acrocoBaHa KOMOIHOBaHa Teparis MIATPUMYIOUOTO  XapakTepy, Iie
3aCTOCYBaHHS MpeEnapary 3 MO3UTUBHOIO 1HOTPOIHOMO Aieto - [Timobenaan B 1031 0,25
ML Ha KI' )KMBOi Macu JBiYl Ha JIEHb Ta XPOHOTPOMHOIO €0 - TeodiaiH 1 Mr Ha Kr
KUBOI Macu JBI Ha JieHb. YUepe3 JAeKUIbKa AHIB MU CIOCTEPIrajyd MNOKpPAIIEHHS
3arajJpHOTO CTaHy, B L€ >X€ MOMEHT HIpH KOHTpoibHOMY TmpoBeaeHHi EKI -
JIarHOCTUKM  CIOCTEpIrajd TO3WTUBHY JMHAMIKA, fKa XapaKTepU3yBalach
IIIBUIIICHHSM 4acTOTH ceprieBux ckopoueHb (HCC).

Puc. 4. ®okycHa exorpama cepust 6-tu piuHOro ppanny3bkoro 0yJnaora 3
xeMoJeKToMOK0 cepus. IIpaBa mapacrepHa/ibHA NMO3HUIlisl, KOPOTKA BiCh, PiBeHb
a0pTH Ta JiereHeBol apTepii.
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Puc. 5. Eaexkrpokapaiorpama co0aku 3 XeMOJAECKTOMOK  cepus
aCOUiHOBAHOI0 3 O03HAKAMM CHHAPOMY CJA0KOCTI CHMHYCOBOroO By3Ja (momipHa
Opaaukapuisi, CHHOATpiaJbHA 0JiI0Kaaa 2 cryneHs 1 Tumy, aTpioBeHTPUKYJISIPHA
O0s10xana 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 3yNHMHUJIACh, 3’SIBUWIACH BHUpPaXKEHa armaris, TpeMop, 3aJMILIKa Ta
CJIM30B1 000JOHKH POTOBOI MOPOKHUHU CTAIHU 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 mM) B mpoekiii mpaBoro mnepeacepas. Takoxxk Oyiud O3HAKM KOJAmCy
IpaBoOro mepeacepis, pO3IIUPEHHs KaylalbHOI MOPOXKHUCTOI BEHH. 3a JOMOMOTOI0
enekTpokapaiorpadii 0yJio BCTAaHOBJICHO HAsSIBHICTh HAIIUTYHOUYKOBUX €KCTPACUCTOI
(mooauHOKI, KymieT) (puc. 6). Trapuna Oyna JAocTaBiIeHa Yy BiIJIJICHHS] IHTEHCUBHOL
Tepanii, e OyB MPOBEICHUI EKCTPEHUM MepuKapaioneHTe3. Pe3ynpraTu 3araibHOro
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 TammoHaau. Oapasy micis achipalii piAMHYA 3araibHUMA
CTaH TBApUHU 3HAYHO MOKPAIMBCS, HOPMAJI3yBalHCs MOKA3HUKU apTepialbHOIO
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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MOCTIMHOI IMIBUAKICTIO B 1031 80 MKI/KI/XB Ta Oera-0jg0KaTopu ATEHOJ0J B 1031 1
MT Ha KT »KHBOI MacH JIBl Ha JIEHb, 110 B CBOIO uepry gonomoriio crtadbinizyBatu YCC.
ITicns craGumizaii cTaHy TBapwHH OyJIO MPOBEACHO KOMII IOTEpHY ToMorpadiro 3
BHYTPIITHPOBEHHUM KOHTPACTYBaHHSM KpOBI, Pe3yJbTaTH MIATBEPAMIN HASBHICThH
MyXJIMHHOT MacH Ta HaJaIu OlIbIN JETaNbHY Bi3yalizallito HoBoyTBopeHHs (Puc. 7).
O3Haku 1HOUIBTpAIll B TOPOKHUHY MIPABOTO MepeacepAs Oyiau BIACYTHI, Ta MyXJIMHA
3HaXO0JIMJIach B OCHOBHI MEpPHKap/ia HAMPaBJICHO KPaHialbHO B TPYIHY MOPOKHHUHY.
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Puc. 6. Enexrpokapaiorpama codaku 3 JiM(pOMOI0 cepusi acoliiiloBaHOIO 3
HAJILTYHOYKOBOIO TaxXiKapaicro
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Puc. 7. Komn'toTepHa ToMorpamMa rpyAaHoi NOpPOKHUHU 6-TH pivHOI co0akm
3 03HAKAMM HOBOYTBOPEHHSI B JUISHIII OCHOBH Cepusi

BucHOBKH Ta mNepcneKTUBM NOJAJBLIINX HAOCTIIKeHb. TakuM 4YHHOM, B
pe3yJbTaTi MPOBEACHUX JOCHIIKEeHb Oyso BcTaHoBleHO, o 80% Bix BCIX
JOCTIKYBaHUX COOaK, y AKUX OyJM BUSBJICHI MyXJWUHU B JUISHII OCHOBU CEPIIS
Oynmu 6e3cumnromuuMu. Exokapmiorpadist Oyna KIFOUOBUM METOAOM J11aTrHOCTHKHU
MyXJIMH ceplsl y cobak, a eneKkTpokapaiorpadis 3 BAKOpUCTaHHIM 6-12 xaHamiB - 11
BU3HAYEHHS CYIMYTHIX apuTMiid. Bik TBapuH, 3 O3HAKaMU NYXJMHHOTO POCTY B
JOUISTHII OCHOBHM CepLsl CTAHOBUB 7-9 pOKIB, MIHIMQJIbHUA BIK - 6 pOKIB, a
MakcumanbHuil - 12. Inmi 20% BunmaakiB - 1€ TBApUHM 3 KIIHIYHUMH O3HAKH
CEpLIEBOI HEJOCTAaTHOCTI Ta KOJIAICY, TaKl TBApUHHU MOTpeOyBalM EKCTPEHUX [ii,
TaKuX  SIK  TEPUKApMAIOLEHTE3  TMiJ  KOHTPOJIEM  YJIbTPa3BYKOBOIO  Ta
eleKTpoKapiorpadiyHOTO JOCHKeHHA. Bcl cHMNTOMAaTHYHI TAIllEHTH MaJH
CYMyTHI O3HAKHU MOPYIICHHS PUTMY Ta MPOBITHOCTI cepiisi, Ta OyJI0 BCTAHOBIICHO, 1110
TaMIIOHAJ]a Ta CYIyTHI apUTMii € OCHOBHUM KIIHIYHO 3HAYYIIUM YCKJIaJIHCHHSIM
3arajJbHOTO CTaHy TBAPHHU.

Bci Tpu Bumangku nepBUHHUX MyXJIMH CEpIS aCOIIHOBAHUX 3 ApUTMISIMHU, MaJIA
PI3HOMaHITHE MMOXOJKEHHS, 3aJIEXKHO B1 MICIIS JOKami3allli MyXJIMHY, ii iHPiIbTparii
B Pi3HI CTPYKTYpH cepIsi Ta KoMIpecii MyXJuHOK abo pIJUHOI0 B IMOPOKHHUHI
nepuKap/a.

Takum uyMHOM, MM 3a(diKCyBajgd HACTYNHI 3MIHM B MOPYIIEHHI PUTMY Ta
MIPOBITHOCTI CEPIIS:

1. Tlpu po3BUTKY MEPBHHHOI M'€MAaHT10CAPKOMH ceplls Oy BUSBJICHI O3HAKU
3JI0SIKICHOTO Mepeliry NLTyHOYKOBOI Taxikap[ii, ska Oyja B3siTa MiJl KOHTPOJIb
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aHTUApUTMIYHUMU TMpenapatamu 3 kiacy (Amiomapon). IllnyHoukoBa Taxikapis
IIpY T€MaHTr10CapKoMi ceplis MaTOreHEeTUYHO BUHUKAE Yepe3 KOMILUIEKCHE MOPYIIEHHS
eNeKTpo(di310JI0TIYHUX TPOILIECIB Yy  MIOKapii, II0 CIPOBOKOBAHO IPSMOIO
1HOIIBTPALIEIO MYXIUHOIO CTPYKTYP CEPILIA, 1IEMIEI0 MiOKapay (BHACIIOK MPOIECIB
3arajeHHs Ta HeKpo3y), TAMIIOHAI0I0 Ta MEXaHIYHIUM THUCKOM CaMoi Iy XJIMHH.

2. XeMOZEeKTOMa cepusd XapaKkTepu3yBalach O3HAKaMH IOPYILICHHS
MPOBEJCHHS CHHOATPIaJbHOTO Ta aTPIOBEHTPUKYJISIPHOTO BY3JiB, B pe3yibTatTi OyJo
3aCTOCOBAHO MIATPUMYIOUY Tepariio 3a JOMOMOTOI0 MpenapariB 3 MO3UTUBHOIO
iHOTpomHOIO Ta BazoawinatatopHoro gieto (Ilimobenman) 1 mpemapary 3
xpoHoTponHoto aiero (Teodinin). Po3BUTOK cHHOATpIaIbHOI Ta aTPIOBEHTPUKYIISIPHA
OJIOKaAM TPU XEMOJEKTOMI € HACHIJIKOM IOPYIICHHS IPOBITHOCTI €JIEKTPUYHOIO
IMIYJIbCY B1JI CHHYCOBOI'O By3Ja J0 HepeAcepb, OCHOBHUM TPUTEPHUM (PAKTOPOM €
MEXaHIYHE 3/1aBJIIOBAHHS Ta 1HBa3is MyXJIMHOIO CTPYKTYpP CEpIlsl, BaryCHUM BILUIUB,
TIMOKCIA Ta 1IIeMis.

3. Ilepunna mimdoma cepus Oyna  acoliiioBaHa 3  O3HaKaMH
CYNPaBEHTPUKYJISIPHOI €KTOIi Ha TJ1 BUPaKEHOi 0a30BOI CHHYCOBOI Taxikapiii 3
4acToTol0 cepueBux ckopouyeHb 180-200 yn/xB. 3acTocyBaHHSA BHYTPIIIHBOBEHHO
BBEJICHHS JIIJIOKAiHy Ta OeTa-010kaTopiB (ATEHOJ0JI) MBUAKO JOIMOMOIJIO 3HU3UTH
taxikapairo A0 120-140 yn/xB Ta B34TH MiJ KOHTPOJb HAALUIYHOYKOBY EKTOIIIIO.
HannutyHoukoBa Taxikap[is MpHU LI MaToyorii BUHUKAE Yepe3 KIJIbKa OCHOBHHUX
MEXaHI3MIB: MEXAaHIYHOMY IIOJpPAa3HEHHI Ta I1HBa3li MPOBIAHOI CUCTEMHU CepLUA
MyXJIMHOIO, PO3BUTOK TAMIIOHA/IM Ta 3aaJICHHA/IIIeMI] 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-
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Letheule et 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,
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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-1-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
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specificity and 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 (Gomez-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;
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Ludwig et 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 Strepfococcus 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 et al., 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
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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, SAA is 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
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levels, suggesting that iron concentrations change more rapidly than SAA, a
phenomenon also noted in mares following experimentally induced endometritis.
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.,
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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 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 2448 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
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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 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 1s 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
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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 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 1s 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).
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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, 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 (PMNLs), 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 (Satué 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
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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 Dohle bodies,
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 (Satué 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 i1s 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
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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).
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 (Satué¢ 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).
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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

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 1is 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 is 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
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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
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
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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 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
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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 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 i1s 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
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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 (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 obcmedicenns. Ilicna 300py anamue3y ma npogedeHHs KAIHIYHO020 0210y Y
MBAPUHU BUABIEHO CONIMApPHE BY3108€ YMBOPEHHS WIKIPU WINbHOI KOHCUcmeHYii, 6e3 03HaK
bonrouocmi, 3 NOBILILHUM NPOSPECYIOYUM POCMOM. 3a2anbHUll CmMav meapuHu OYIHEHO SK
3a008inbHull. Memoto Hawioeo 0ocniodxcenHs OyI0 usuUUMU  KAIHIYHI, MOp@oNociuni ma
2ICMON02IYHI 0COOIUBOCT MPUXOENTMENIOMU 8 KOHKPEMHOMY KIIHIYHOMY GURAOKY M OYiHumu
eheKmusHicmb KOMNIJIEKCHO20 RNIOX00Y 00 OiacHOCMUKU 1 JNIKY8AHHA HOBOYMBOPEeHb WIKIpU. 3
0IA2HOCMUYHOI0 Memot0 0YNI0 NPOBEOeHO 3a2albHUll ma OIOXIMIUHULL AHANI3U KPOBI, YUmonoziute
docniodcenHs nynkmamy Hogoymeopenus, penmeen ma KT oocnioscenns. Ocmamoynuii 0iacHo3
8CMAHOBIEHO HA NIOCMABI pe3yibmamié 2iCMOJNI02IYH020 OOCHIONCEeHHS. NICIA  XIpYpeiuHo20
BUOANICHHS NYXAUHU, sIKe RNIOMEepoulo il NOXOONCEeHHs 3 enimenilo BON0CAHUX (DONIKYII8,
xapaxkmepHe Onsi mpuxoenimeniomu. B Oanomy 6unaoky 6axciusum MOMEHMOM € me, o
000posiKicHa nyxauna (mpuxoenimenioma) Mae iH8A3UBHUL PICM, WO HE2aAMUBHO 8NIUBANI0 HA CIMAH
300p08 s meapunu. OCHOBHUM MEMOOOM NIKYBAHHA 00PAHO Xipypeiune 8U0aieHHsI HOBOYMBOPEHH S
8 Medcax 300posux MKAHUH. Y nicisionepayilinuti nepioo0 meapuHi npU3Ha4eHo aHmubaxmepiaioHy
ma npomu3anaibHy mepaniio, a MarKodC AHATLSeMUKU 3 YPAXY8AHHAM MACU MIia ma 3a2aibH020
cmany. Ocobnugy yeacy NpudileHo KOHMPOIIO 3Ad20€HHA ONepayiiHoi panu ma npogiraxmuyi
nicraonepayitinux yckiaouenv. Ilpogedene nikysannsa 3abesneduno NnogHe KIiHiuHe O0O0YHCAHHA
meapunu. Ilicisonepayivinuii nepioo nepebicag be3 ycknaounenvb. Cobaxy eunucaiu y 3a008i1bHOMY
cmani. Bracnuxam naoano pekomeHoayii wjooo pecynapHo20 KAIHIYHO20 MOHIMOPUHSY 3 MEmoro
CBOEUACHO20 BUABIEHHSA MONCIUBUX PEYUOUBi8 HO80YMEOpeHsb WKIipu. Jlani Hawux O00CnioHCeHb
Maroms npakmudHy YiHHICMb, NOKA3VIOMb NOZUMUEHT PY3VIbMAmu Npu npoeeoeHHi KOMNIEeKCHOI
OiacHOCMUKU | NIKY8AHHI  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
ckianamu 10,4 % ycix mkipHUX myXiauH y cobak 1 8,1 % — y xotiB [1]. [Ipuunnu
3017IbIIEHHS. YaCTOTH JAHOi MAaTOoJIOTii € PI3SHOMAaHITHUMHU: II€ MOXYTh OyTH SIK
MICIIEBI TpaBMU IIKIpHU, a TaKOX MNOPYIIEHHS pPOOOTH EHAOKPUHHOI Ta IMyHHOI
CHUCTEeM, TaK 1 OuIbII MacimTaOHI MPOIECH, MiJBUIICHHS PIBHS COHSIYHOI pajiarii,
MOTIPIIICHHST €KOJIOTIYHOI CUTYaIlli B PETiOHI.

TpuxoemiTenioma € T00pPOSKICHUM HOBOYTBOPEHHSM, III0 BUHUKAE 3 CIITEIII0
BOJIOCSHOTO (DOJIIKYJIa 1 XapaKTEpHU3yeEThCsl YACTKOBUM ab0 aTHIIOBUM IPOIIECOM
TPUXOTEHE3Y, 3 TEHICHLIE 10 (OPMYBaHHS BOJIOCSIHUX CTPYKTYp Ta YITKHUMHU
Mexamu [3]. YV BerepuHapHIM NpakTHUIl LSl MyXJIMHA YacTillle A1arHOCTYETHCS Y
co0ak 1 3HaYHO piJIIe — y KIMIOK. Y co0aKk TpUXOEMiTeNiOMa MOXE BUHUKATH Y
Oynp-sikoMmy Bili Big 1 g0 15 pokiB, mpoTe HaWOLIbIIe BUMAAKIB PEECTPYIOTH Y
TBapuH BIKOM 5-9 pokiB. [lopoau, MmO CXUIbHI O PO3BUTKY TPHUXOEMITEIIOMH,
BKJIIOUAIOTh 1pJIAHACHKOIO CeTepa, Takcy, OyiabMmacTida, MIOTIAHICHKOTO CeTepa,
HIMELIBKOTO A0ory Ta Oaccer-xayHnaa. Cepell KIIIOK MOPOJHA CXWJIBHICTh BiJI3HAUEHA
nepeBakHo y mnepcuacbkux. KinHIYHO TpuxoemiTenioma y co0ak 3a3Buyail
MaJIONIOMITHA, IPOTE B OKPEMUX BHITAJIKaX MOKE MPOSBIATUCA y BUJISIAL BY3JIB 200
OJIAIIOK Ha IIKIpi, [0 CYNPOBOIXKYIOTHCA 3MIHAMU EMIAEpPMICY Ta JEPMH.
HesBaxatoun Ha JOOpPOSIKICHMM XapakTep MyXJWHHU, i TICTOJIOTIYHI O3HAKU 1HOJI
HarajyloTh 0a3aJbHOKJIITUHHY KapIUHOMY, III0 YCKIAIHIOE JAU(EPEHITHY
J1arHOCTHUKY.

Hudepeniiiiina qiarHoCTUKa 37OSKICHUX 1 JTOOPOSKICHUX IMyXJIMH IIKIPHU, HE
JUBJISTYUCH HA CTPIMKUN PO3BUTOK BETEPUHAPHOI OHKOMOP(OIIOTii, 3anuiiae 0arato
3anuTadb. J[OCUTh YacTO MPAKTHUKYIOUl BETEPUHAPHI JIIKApl HE JOCTATHHO YyBaru
OPUAUISIOTE JOOPOSKICHUM MyXJMHAM IIKIpU, TaKk SK BOHU HE HECYyTh 3HAYHOI
HeOe3MeKu NSl 30pOB’sl TBAPUH, 1 MOXKYTh CIIPUYMHUTH HE3HAYHI TMOIIKOKECHHS,
[0 MaJio BIUIMBAaE Ha camonouyTTs mnamieHta [3]. JliarHocTMKa MIKIpHUX
HOBOYTBOPEHb YCKJIAJHIOETHCSI 4epe3 iX pI3HOMAHITTS KIIHIYHUX TMpPOSIBIB Ta
rictojoriunux tvmiB [7]. KokHa myxJIMHAa Mae 1HAUBIAYyaIbHUM CKIan 1 cnenu@ivHi
naTo(1310J0T14HI BIACTUBOCTI, 1[0 OOYMOBIIOIOTh BEJIHMKY KUIBKICTh HO30JIOTTYHHX
¢dbopm. HaniitHoro kiacugikaliero HOBOyTBOPEHb IIKIPU BBAXKAIOTh TY, sika 0a3yeThCs
Ha UTOT€HETUYHUX MPUHIINUIAX 3 YPaXyBaHHAM MOP(OIOriYHOI O0y10BH, JOKami3alli
Ta CTPYKTypHUX ocoOiuBocTed. BomHouac, mpUYMHM Ta MEXaHI3MU DPO3BUTKY
OUTBIIIOCTI MIKIPHUX MYXJIMH 3aJIMIIAIOTHCS 0 KIHI HeBHUBUYCHUMH [6]. BBaxarots,
o Kiacugikalls MyXJIMH IIKipH YCKJINHeHa Hepe3 CKIaIHy Mop(oorito mapis
IIKIPH, HASBHICTh EKTOJAEPMAJIbHUX 1 ME30[epPMabHUX KOMIIOHEHTIB, a TaKOX
cnenuiuHi CTPYKTYpHI U (i310J0TI4HI 0COOJMBOCTI MIKIPU PI3HUX BHUIIB Ta TOPIJ
tBapuH [3]. Ha cweoromgni misi cucreMaruzailii BUKOPHCTOBYIOTH TICTOJIOTIYHY
kinacudikamio MyxJuH MKipu, 3ampornoHoBany BOO3, a ana miaTBepIKEHHS
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J1arHO3y 3aCTOCOBYIOTh KOMIUIEKC TICTOJOTIYHMX Ta TICTOXIMIYHMX METO/IIB
JIOCIIKEHHS.

Hait6inpm iHdopMaTuBHUMHU MeTogamMu jaiarHocTuku TE € ricronoriube
JAOCTIDKEHHSI Ta IMYHOTICTOXIMis, SIKI JO3BOJISAIOTH OLIHUTU CTPYKTYPY IyXJIHHH,
xapaktep GomkymspHoi audepeniiamii Ta CTpoMaTbHO-TAPEHXIMAIbHI B3a€EMOJIT
[3]. CBo€yacHa iarHOCTUKA € KJIIOYEM JI0 MPAaBUILHOTO BUOOPY TAKTUKH JIIKYBAHHS:
3a3BUYail 3aCTOCOBYIOTh XIpYypriuHe BUJAICHHS MTyXJIUHH, IPH [IbOMY KOHCEpBAaTHUBHI
METOJIM OOMEXKYIOThCSA BUMAKaMU APIOHUX O€3CUMITOMHUX YTBOPEHb.

AHaJi3 octa”HiX AocjigxkeHb Ta myOJikamii. Tpuxoemitenmioma dacrime
JIarHOCTY€EThCSl Yy co0ak, 3Ha4HO piame — y KoTiB [3]. YacToTa BUSBICHHS
TPUXOEMITENOM y cobak ckianae npudiauzno 3%, y koriB — menme 0,5% [6]. Y
Snowii mepin BUIMAIKU TPUXOCMHITEIIOMU Y KOTIB OyJIM 3apeecTpoBaHi HEMIOAaBHO,
0 BiJoOpakae PIAKICHICTh NYXJWHU Ta OOMEXEHY KUIbKICTh myOmikarii [8].
['icTONOTIYHO TPUXOEHITETIOMH CKIAAAIOTHCA 3 PO3UIUPEHHUX KICT, IO HaraayloTh
HOPMaJIbHI BOJIOCSIHI (ONIKYJIH. Y CTIHKax 1 MPOCBITAX KICT CIOCTEPIraeThecs
PO3MHOKEHHS 0a3aJIOITHUX 1 «IPUMAPHUXY» KIITHH, IO XapaKTEepPHO IS [IbOTO TUITY
nyxJuHu [4]. ba3anoinHi KJIITUHU YTBOPIOIOTH HIUIbHI TPYIH, a TPUMapHI KIITUHA
dbopmytoTh 0e€3’sepHl a00 YacTKOBO KEpATHHI30BaHI €JIEMEHTH, B1J0Opa)karouu
pi3Hi cranli gudepenuianli KmTHH (omikyna [2]. L{UTONOrIYHO TpHXOEHmiTEeTIOMH
MPOSIBIIAIOTH JIBA OCHOBHI BapiaHTH: OJMH 13 MEPEeBaKaHHSM 0a3aloiHUX KJIITHUH 3
O3HAaKaMM KepaTuHI3allll, IHIIUHA — 13 JOMIHYBaHHSIM KEPaTHHI30BaHUX 0€3’s1epHUX
1 sSOepHUX IUIOCKUX KIITUH Yy CTpyKTypi Kict [2,9]. LI o3HaKu J03BONSIOTH
MOTEPETHBO TU(DEPEHITIIOBATH 1X B IHIIUX AOOPOSKICHUX (DONIKYISPHUX IMyXJIHH,
TakuX K Tpuxobiactomu abo 1HOYHANOYISIpHI akaHTOMH [3,6].

KniniuHo TpuxoemiTenioMu 3a3BUYail HE arpecHBHI, JIOKAII3YIOThCS Ha HIKIpI
Tyny0a, ToJIoBU a00 KIHIIBOK, MOXYTh OYTH TMOOJWHOKMMH a00 MHOXXHHHHMH 1
MEPEBAKHO 3yCTPIYAIOTHCS Y JOPOCIUX TBAPUH CEPEIHBOI0O Ta CTApIIOro Biky [7]. Y
co0aK MyXJIMHU YacTillIe CIOCTEPIraloThCs y TMEBHUX MOPOJAAX, IO CBIAYUTH PO
T€HETHUYHY CXUJIBHICTh. Y KOTIB TOYHA €MiJEMIOJIOTIS 3aJIUIIAETHCS HEBU3HAUYCHOIO
yepe3 00MexeHy KUIbKICTh MOBiOMIICHB [1].

BuByeHHss MOp(OJIOTTYHUX 1 LHUATOJOTIYHUX O3HAK Tpuxoemiteniomu (Tad.l)
n03BoJIsIE MU(epeHLIoBaTy ii BiA 1HIIMX (DONIKYISIPHUX MYXJUH 1 KICT I1I€ Ha eTalll
IUTOJIOTIYHOTO JTOCHIIPKEHHS, 10 MiJABUILYE TOYHICTH JIarHOCTUKU Ta TMOKpAaILye
MIPOTHO3 JIJI BJIACHUKIB TBapuH [10].
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Tabn. 1.
IMopiBHsJIbHA XapaKkTepuCcTHKA QOTIKYJISIPHUX Iy XJIHHITYXJIMH
IIyxauna/kicra IuTosioriuni 03HaKu I'icToJioriuni 03HaKku

bazanoigni kiituHu + KepatuHizamis, |Posmmpeni kictonomiOHi CTpyKTYypH,
TpuxoeniTenioma |MpuMapHi KIITHHU, 03’ AEPHI TUIOCK]  |0a3aJI0iH] 1 TpUMAapHi KIIITHHH, 1110

KIIITHHH (OpMYIOTH CTIHKH KiCT
Poxesunii MaTpukc 3

Truxob1acToma BEpPETEHONOIIOHUMH KITITHHAMH, KicTomoai6Hi Ta TyOyJISIpHI CTPYKTYPH,

p KOMIIaKTHI KJlacTepu 0a3aoinHux HIUTBHUH 0a3aJ1011HUI KOMIIOHEHT

KIIITUH

PortikyIsbIA KeparunizoBani 6e3’sepHi Ta siaepui  |OxHoIapoBa abo 6araTomapoBa

KicTa YP IUTOCKi KJTITUHH, PiKo 6a3zanoigHi CTiHKa (DOMIKYIISIPHOTO OXOKEHHS,
KIIITUHU MOPO’KHMHA 3a[IOBHEHA KEPATUHOM

MeTow HAmOro AOCHiIxKeHHs OyJ0 BHBYCHHS KIIHIYHUX TPOSBIB,
MOP(QOJIOTIYHUX Ta TICTOJOTIYHUX OCOOIMBOCTEN TPUXOCIITENIIOMHU y CO0aK, a TAKOXK
OLIIHKA €(DEKTUBHOCTI KOMIUJIEKCHOTO MIAXO0Y /0 i JIarHOCTUKH Ta J1KyBaHHS.

Bukiaa ocHOBHOIO MaTtepiajy J0c/izKeHHs. J[ocniKyBanu KoOes Kinuka
bapon, mnopoau OepHCHKHMW 31HEHXYHJ, & PIYHOro BIKy, HE KacTpPOBAaHOTIO.
JllarHOCTHYHI Ta TepaneBTUYHI 3aX0A1 IPOBOAMINCS Ha 0a31 BETEPUHAPHOIO LIEHTPY
LAPAVET wicra Juinpo (Yxkpaina). Ilatomopdomnoriuni JocmiKeHHs MaTepiary
BUKOHYBaJIOCS Ha Kadeapl aHaTtoMli, TICTOJOrli Ta MmaroMopQoJiorii TBapuH
JIHIIPOBCHKOT'O JIEPKABHOTO arpapHO-€KOHOMIYHOTO YHIBEPCUTETY.

JliarHOCTHKAa TPHUXOEMITETIOMH MPOBOAMIACS KOMIUIEKCHO 3 ypaxXyBaHHSAM
aHaMHe3y, TONEepeAHIX KIIHIYHUX CIIOCTEPEKEHb, PE3YyJbTaTIB IUTOJIOTTYHOTO
JOCIIDKCHHST Ta JOJAaTKOBUX MeTomiB, BkIouyHO 3 KT miarmoctumkoro. Ilicos
XIpypriuHOTO BHJIAJIEHHS MyXJIMHU MPOBOJIUIIOCS MATOMOPQOJIOTIUHE TOCIHIIKEHHS
Marepiaiy.

[lim wac KIIHIYHOTO OIJIALY NPHUAUIATIACS yBara JoKami3allii, po3Mipy,
KOHCHUCTEHLIII MyXJIMHU Ta CTaHy HABKOJMIIHIX TKaHWH. Komm’toTtepHa Tomorpadis
(KT) mpoBomunacs 3 METOI OIIIHKHM JIOKQJIHHOTO Ta CHCTEMHOIO TOIIMPEHHS
MaToJIOrIYHOro mpouecy. s AoCHiKeHHS BUKOPUCTOBYBAaBCA OararolapoBHi
tomorpag Siemens SOMATOM Definition AS. CkaHyBaHHS BHKOHYBAJIOCS Y
CTaHAAPTHUX Ta KOHTPACTHHX PEXKHMaX 13 BHYTPINIHBOBCHHUM BBEICHHSIM
KOHTPACTHOI pEYOBMHU JJIsl MiJABUILECHHS Bi3yalli3alli MyXJIMHHUX YTBOPEHb, CyJUH
Ta perioHanbHUX JiMpatnuaux By3miB. KT-gochipkeHHS BKIIOYAIO OOCTEKECHHS
MEPBUHHOT MYyXJIMHW, TPWIETJINX TKAaHWH, PETIOHAIBHUX JIM(paTUYHUX BY3JIB, a
TaKOXX OpraHiB TPYAHOi, YEPEBHOI Ta Ta30BOi TMOPOKHHH 3 METOK) BHUSBIICHHS
BIIJAJIEHUX METACTa31B Ta OLIHKH JOKAJIBHOI 1HBa31l.

OIiHKYy METacTaTMYHOTO YPAKEHHS KICTOK Ta TMOIIUPEHOCTI MyXJIMHU
MIPOBOJIMJIN 32 JOTOMOTOI0 IM(ppoBOi peHTreHorpadiunoi cucremu Siemens Multix
Fusion y crangapTHUX npsMiid Ta O14H1NA OPOEKITIAX. AHAII3YyBaIU MUTICHICTh KICTOK,
IIIJIbHICTh TKAHWHU, HASIBHICTh OCTEOJITUYHUX 3MiH, TIepeIoMiB uu aedopmaliii ta
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O3HAKH 1HBa31i MyXJUHU. Pe3ynbTaTu BUKOPUCTOBYBAJIM JIJISl OLIHKH JIOKAT130BaHOTO
ab0 arpecuBHOTO XapaKkTepy MpoIiecy.

['emaronoriuni Ta 610XiMiUHI TOCTIKEHHS KPOB1 ITPOBOIMIIN B JTabopaTopii Ha
6a3i BerepunapHoro 1eHTpy «LAPAVET)» Ha remMarosioriyHOMy BETEpHHAPHOMY
anamizatopi ABAXIS Vetscan HMS (rematomoris) ta ABAXIS Vetscan VS2
(6ioximis).

[uTonmoriyuHe  MOCHIPKEHHS  MPOBOAMTA  METOJUKOI0  TOHKOTOJKOBOI
Oesacmipariinoi  Oiomcii  Ta (dapOyBanm  mBUAkuM OapBHUKOM  LeucoDiff
(MogudikoBanuit 6apBHUK Paiita).

[Ticnst XipypriqyHoro BUIajieHHs 3 MAaTOJOTIYHOT0 MaTepiaay OyJIu BUTOTOBJIEHI
Mmikponpenapatu: ¢ikcanis TkaHuH: 10% dopmanidn. 3HEBOJHEHHS, YIIUTbHEHHS,
BUTOTOBJICHHS MapadiHoBux OiokiB (3anuBka Paraplast Bulk / Leica Biosystems).
MikporomyBanHs (sie3a Patho Cutter-11); ToBImMHA TICTOMOTIYHUX 3Pi3iB: 3-5 MKM.
Cunrernunuii 6anp3am (Histofluid). 3abapBrieHHs 3pi3iB: FeMaTOKCUIIIH Ta €03MH,
TOMYiIMHOBUMN CHHIM.

AHamni3 OTpUMaHUX pPE3yJbTATIB MPOBOJIWIM TiJ] CBITIIOBUM MIKPOCKOIIOM
Micromed XC-3330 (x40, x100, x400, x1000). MikpodoTtorpadii orpuMyBasin 3a
nonomororo mudposoi kamepu Micromed MDS 500 ta nporpamHoro 3a0e3ne4eHHs
1Sl 0OpOOKH 300paKEHb.

[Tin yac 3araabHOTO OIJISIAY TBAPUHM B MPOEKIi JIBOrO KOJIHHOTO CYTJo0y
OyJi0 BUSIBICEHO 00’€MHE €K30(piTHE HOBOYTBOPEHHS 3 BHUPAKEHOIO JACCTPYKIIIEIO
MMOBEPXHEBUX TKAHMH.

MakpocKoniyHO MyXJIMHA Ma€ HEMpaBWIbHY, YaCTKOBO JIOOYJApHY (opMy 3
HEPIBHOIO, BUPA3KOBOIO MOBEpxHEI. OpIEHTOBHI pO3MIpU YTBOPEHHSI CTAHOBIISTH
omuseko 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 HaBKOJMINHBOI miKipu. OCHOBa MIMPOKA, 3 O3HAKamMu 1H(UIBTpaIii
MPWIETINX TKaHUH.

[ToBepxHs MyXJIMHU BOJIOTA, 3 MHOKMHHUMU €PO31IMH Ta JUISTHKAMU HEKPO3y.
Crnocrepiraerbest MOCTIHA KalijsipHa KPOBOTOUYMBICTh; HasiBHI CBIXKI KPOB’STHUCTI
BUIUICHHS. BiJl3HAaYaeThCsa 3HAYHA KUIBKICTh T'yCTOT0, CEPO3HO-THIMHOTO €KCyaTy 3
pPI3KUM  3JIOBOHHMM  3allaxoM, W10 CBIAYWTH TMpPO BTOPUHHY OakTeplajbHy
KOHTaMIHAIIII0 Ta HEKPOTHYHO-3aIajJbHUI IPOLIEC.

[Ilkipa HaBKOJO HOBOYTBOPEHHS aJloONEliiiHa, TINEpeMOBaHa, MICISIMU
MarepoBaHa ekcygaToM. [lampmaTopHO MyXJIMHA Ma€  MIIIbHO-€JIaCTHUYHY
KOHCHUCTEHLIII0O 3 OKPEMUMH M SIKUMH JUISHKaMu (MMOBIpHI 30HHM HEKpO3Y).
JlokanpbHO BU3HAYAETHCA TIABUIICHHS TEMIEpPaTypu TKAHWH TOPIBHSHO 3
KOHTpaJIaTepaIbHOIO JIISTHKOO, [0 KOPENIOE 3 aKTUBHUM 3allajbHUM KOMITOHEHTOM
Ta IHTEHCUBHOIO BaCKYJISIPU3AITIEIO.

Ha ornsiai TBapuHa mpuTHIUEHA, 31 CIIB BIACHUKIB — MAa€ MOTAHUN ameTuT,
anaTu4Ha. TeMrepaTrypa Tijla TBAPHHU HA MOMEHT TMEPBUHHOTO OTJISITy CTAaHOBUTH

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

JIist yTOUHEHHS iarHO3y Ta MpW3HAYCHHS JIIKYBaHHS TBAPHHI PEKOMEHIOBAHO
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  JIarHOCTUKHM  XIPypridyHOTO  JIIKyBaHHS (IIMpUHA  pe3eKuii Ta
PaAMKAIBHICTh XIPYpTii).

Y  nmochimkyBaHOMY acmipaTi BUSBWIM: Xapaktep (oHy B’sI3Kui, 3
BKJIFOUCHHSIMU JIETPAJIOBAHOTO JACTPUTY, HEUTPODUILHUM 3analbHUM KOMIIOHEHTOM,
HEKPOTHYHUMH  3MiHaMH, eputporuTamMu. Amop(dHI BKIIOUEHHS: BIJICYTHI.
KniTuHHMIA CKJa: YUCeNbHI emiTeNiaibHl KIITHHH PI3HOTO CTYIEHIO 3pLIOCTi, SIK
310paHl B IJIACTH, TakK 1 MooAWHOKI (puc.2). [loomuHOKi OaratosaepHi KIITHHH.
Benuka KUIBKICTh KIIITHH 3amajieHHs (HEUTpo(IIM CErMEHTOSAEpHI, MOOJUHOKI
aiMdorutr). Mopdosorist aTUNOBUX KIITUH: KJIITUHY CMITENI0 TOMIPHO 301IbIIIEHI,
BUpaxeHud mnommopdizMm, MHUTomIa3Ma 0Oa3odiibHa, MICISIMUA BaKyoOJi30BaHa.
MUDKKIITUHH] KOHTAKTH LI{UJIBHI.

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 AWMHAMIKH, OOMEKEHHOTO Yacy Ta TIOCTIHHOTO
PHUBHKY CETCUCYy OyJI0 MPUIHSTE PIICHHS BIIMOBUTHUCH BiJ 1HIIM31MHOI Olomcii aJis
BCTAHOBJICHHSI TOYHOTO J[1arHO3y Ta OJpa3y MEPEerTH 10 TUTAaHYBaHHS XiPYPridHOTO
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
mudepenItiaiii 3a3BUdail HEOOXIIHE TICTOMATOJOTIYHE AOCIIHKCHHS, OCKUIBKU IIi
YTBOPEHHS YaCTO MAIOTh CXO0K1 IIUTOJIOTIYHI XapaKTepucTuku [2,11].

-

Puc. 2. CkynueHHsl emiTesqialbHUX KJITHH Pi3HOr0 CTyHeHs 3piiIocTi 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 BOTHUIIA 3aMajieHHsl, CTBOPEHOTO MyXJMHOW (Tal.2). Takox MoKHa
3a3HAYMTH, IO BCi I1HINI CHCTEMHU Ta OpPraHM TBApWHU (YHKIIOHYIOTh B MeXkax
(b1310J0TTYHUX HOPM.
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Pe3ysbTaTu 0i0XiMiYHOIO JOCTIKEHHS 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

SIx mokazanu PE3YIbTATU I'EMATOJIOT TIHUX IIOCJIiI[)KeHI) KpOBi B TBApUHU 6y.]'[0
BHUSBJICHO aHEMIIO JIETKOTO CTYIICHIO Ta HeﬁKOHHTOB 3 BHUPAKCHUM HeﬁTpO(biJII)HHM

KOMIIOHCHTOM, 1o

CBIIUEHHAM

BTOPHUHHOTI'O

HOBOYTBOPEHHS Ta XPOHIYHOI KpOBOBTpaTH (Tald. 3)

CCIITUYHOT'O

Pe3yabTaTi reMaTo/10rivYHOro0 J0CHi/IKEHHs KPOBI

YPaKEeHHS

Taomn. 3

IHoka3sHuk Pesynbrar Opmauni  Pedepencumii niamazon  Craryc
RBC (Red Blood Cell Count) 5.47 10'%/n 5.50 - 8.50 LOW
HGB (Hemoglobin) 11.2 r/nn 12.0 - 18.0 LOW
HCT (Hematocrit) 35.19 % 37.00 — 55.00 LOW
MCV 64 ¢bn 60— 77 Hopma
MCH 20.5 nr 19.5-24.5 Hopma
MCHC 31.8 r/nn 31.0-39.0 Hopma
RDW-CV 18.0 % 14.0 —20.0 Hopma
RDW-SD 40.6 ¢bn — —
WBC (White Blood Cells) 22.56 10%/7 6.00 - 17.00 HIGH
NEU (Neutrophils) 19.52 10%/7 3.00-12.00 HIGH
EOS (Eosinophils) 0.02 10°/n 0.00 - 0.80 Hopwma
BAS (Basophils) 0.01 10%/7 0.00 - 0.40 Hopma
LYM (Lymphocytes) 2.06 10°/n 1.00 — 4.80 Hopwma
MON (Monocytes) 0.94 10°/n 0.20-1.50 Hopma
NEU % 86.5 % 0-100 —
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IHoka3Huk Pesyabrar Opunnuni  Pedepenchmii niamazon  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 ¢ 39-11.1 HopwMma
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
CIIOCTEPITa€ThCS CTPYKTYPHUX AepopMalliid, MaToIOrYHUX MEPEIOMIB YU 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, 0 MNYXJIUHHUN mponec OOMeKEHUH M SKMMH TKaHMHAMU abo
MEPBUHHUM BOTHUIIIEM, a KICTKM HE 3aJTy4€Hi JI0 MaTOJOTIYHOTO MPOIIECY.
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Puc. 3. OriisiioBa peHTreHorpamMa ypameHol KiHIiBKY (PUCYHOK asmopig).

Komm’rotrepHa Tomorpadiss 3 KOHTpacTyBaHHSM MOKa3aja, L0 ITyXJIHMHHHMA
MPOLIEC XAPAKTEPU3YEThCA 1HBA3UBHUM POCTOM Yy TMPWIETIl M A30Bl CTPYKTypHU
cTerHa Ta TroMuiku (puc. 4 B). 3aBOsku BHYTPIIIHBOBEHHOMY KOHTPAcCTyBaHHIO
BUSIBUJIM YITKO OKPECJICHI MEXI MyXJIMHU T4 BU3HAYWIIM CTYIIHb ii MPOHUKHEHHS Y
M’SI30By TKaHUHY, 110 CBIIYUTH PO JIOKAJIbHO arpeCHBHUN XapakTep PpOCTy Ta
3HAYHY 1HBa3110 B M K1 TKaHWUHHU.

3a monomororo KT BusiBUIM 1HBA31I0 MyXJIMHU B KaIlCyldy KOJIHHOTO Cyrio0a
(puc. 4 A), mo mnopyuryBano (yHKII0 cyrio0a Ta CTBOPIOBAJIO PHU3UK PO3BUTKY
YCKJIQHEHb, TaKUX SK 3amajbHl 3MIHHA, OOMEXKEHHS PYXJIUBOCTI a TaKOX
JIETEHEPATUBHI TMPOIECH. 3aBISKH KOHTPACTHOMY JOCIHIKEHHIO Iu(epeHIIiIoBAIN
NyXJIMHHY TKAaHUHY BiJl HABKOJMIIHIX CTPYKTYP, BUSHAUMIIM TOUHY MEXKY YPaKeHHSI.

OTtpuMaHi JaHi BKa3ylOTh Ha JIOKAJIBHO arpeCUBHHUM XapakTep MyXJWHH, IO
BUMAara€ KOMIUIEKCHOTO MIAXOQy JO JIIKYBaHHS, BKJIIOYAIOYM MOXKJIMBICTD
XIpypriYHOTO BTPYYaHHS Ta KOHTPOIb M’ SKOTKAHMHHOTO KOMIIOHEHTY YypaXKCHHS.
Hari KT € xiIouoBUMHU Ui TUIaHYBaHHS SK TEpPANeBTUYHHMX 3aXOJiB 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)

[licns mpoBeneHHS KOMIUIEKCHOTO JOCHIDKEHHS: KJIIHIYHOTO  OTJIALY,
peutreny, KT-miarHoctuku Ta 1abopaTopHUX IOCHTIIKEHb OyJIO MPUIHATE PIlICHHS
NEPLIOYEProBO CTAOLII3yBaTH CTaH TBAPUHU Ta YACTKOBO 3HATH 3allajbHUM MpoIieC 3
ypaXeHUX TKAHUH JUIs BU3HAYEHHSI YITKIIIUX MEX HOBOYTBOPEHHS Ta MOKPAIIECHHS
1H(HOPMATUBHOCTI 1HBA3UBHOI J1arHOCTUKHU. TBapuH1 OyJ0 MPU3HAYEHO AHTUOIOTHK
IIMPOKOr0 CHEKTPY Jii AMOKCHUIMIIIH + KJIaByJIJaHOBA KUCJIOTA B JO3yBaHHI 15 Mr/Kr
2 pa3u Ha nA00y, 3arajbHUA Kypc SKOro ckjaB 21 1eHb Ta HECTepOimHUi
npotuzananbHuil npenapat @ipokokcud B 103yBaHHI 5 MI/KT, 3aralbHUI KypcC SIKOTO
ckiaB 10 AHIB Ta MIOJEHHA caHAIlisl MOBEPXHI HOBOYTBOPEHHS Ta HOPHIIEBUX XOIIB
2% po3unHOM XJIOPTEKCHUIHY .

JlikyBaHHS MpoBOAMIIM 3a cxeMoro. Ha m’stuii nens tepamnii (puc.S.) BIAMITHINA
MO3WTHUBHY JHWHAMIKY YpaXeHOi MJUISSHKU: eKCyJallisi Ta KpOBOTe4Ya IOMITHO
3MEHIIIWINCh, B 30HAX HEKPO3y 3’ SIBWJIACH TpaHyJIsAIliiHA TKaHWHA. B TOBIII M’s3iB,
mo Oynu 3adydeHl B NyXJIUHHUN TMpoOIeC MOoYaldu 3 SBIATUCH HOBI HOpHINl Ta
(bIYKTYIOI0U1 TOPOKHUHU 3 EKCYJJaTOM.
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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 Koaryjomatiid. JlochiykeHHs 03BOJISIE OILIHUTH SIK
e(eKTUBHICTh CHCTEMHU 3TOPTaHHS KPOBIi, TaK 1 HASBHICTh MOTCHI[IMHUX 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

IHokazHuuk Hopma  Pesyabrar Ouinka
[IporpombinoBwmii yac (PT) 11-15.5¢ 8.8 ¢ Ckopouenuii
Tpom6iHoBui yac (TT) 1520 c 145 ¢ Hesnauno ckopouenui
AUTY (aPTT) 11-17 ¢ 277 ¢ [onoBKeHui
di6puHOTEH 0.76-2.7 v/1* 4.79 r/n [TigBuLIEHU
MHO (INR) 0.8-1.3 0.63 3HIKeHHH

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
MIKPECIIOI0Th 3HAYEHHS KOMIUIEKCHOTO MIAXOAY, UI0 BKJIIOYAa€E KOHTPOJIb
3aMaJibHOTO  TIPOIIECY, KOPEKII0 TeMocTady Ta MpOMUIAKTHKY MOMKJIHBUX
YCKJIaIHEHb.
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Y miacyMKy MpOBEACHHX JIarHOCTUYHUX JOCHIIKEHb Ta TepaneBTUYHUX
3aX0/11B OyJI0 IPUIHATO PIIIEHHS 1100 TOTAJILHOI aMITyTallli JIIBO1 Ta30BOi KIHIIIBKH.
Ile pimenas Oylio OOTpyHTOBaHE HEOOXIJHICTIO 3amo0iraHHs IOTEHIIHHOMY
PEIHINUBY 3JIOSKICHOTO MYXJIMHHOTO TMPOLECY, a TaKOXX BHUJAJICHHSA IOCTIHHOTO
OCEpENKYy CENTUYHOIO 3aMajbHOro Mpoliecy 3 opranizmy. Takuil miaxin 3abe3nedye
OJTHOYACHO OHKOJIOTIYHY O€3IeKy Ta KOHTPOJb 32 CUCTEMHHUM 3aMaJbHUM CTAaHOM,
0 Ma€ KPUTHUYHE 3HAYCHHS U1 TOMEpPEeKEHHS YCKIAJAHEHb 1 3a0e3medeHHs
CTaOlIPHOTO CTaHy Malll€HTA.

Xipypriuna onepailis OyJia BAKOHaHa IiJ] 3araJlbHOI0 aHECTEe31€10 B KOMOIHAIII1
3 emiaypajibHOI OJ0Ka010 3 BuKkopucTaHHsaMm 0,5% posuuny bymniBakainy B 00’ eMi
0,2 mu/kr macu Tuma. Yepe3 aHeMmil0 Ta TINMOAJbOyMIHEMIIO IPOTOKOJ BEJCHHS
aHecTesli maiieHTa OyJ0 CKOPUTOBAaHO, MM HaMarajiuch YHUKATH OOJIIOCIB PIiJIHH,
arpecMBHHX 1H(Y31H, MepeTyacHo MATOTYBaJIM MOTEHIIWHUX TOHOPIB KpoBi. [Ipore
omepailis npoinua 0e3 yCKIaIHEHb, MEpEeNMBaHHSA KpPOBI HE 3HAJ00MIIOCH uepe3
BIJICYTHICTh 00’ €KTUBHHX ITOKa3aHb.

[Ticnsioneparriiine 3HEOOJNIGHHS BKJIIOYAIO0 B ce0€ MYJbTHMOJAIBHY CXEMY
aHajnbresii 3 BUKOpUCTaHHAM 1HQY31i digokainy, 10 exuid Hedonamy 1 mr/kr koxHi
8 romuH, byropdanony 0,2 mr/kr xoxsi 12 roaun. Buxopucranns HII3IT Oyno
BIICTpOYEHE JI0 MOBHOIIHHO1 CTa01I13a11ii Mali€eHTa B MicasonepauiiHui nepioa.

TBapuna Oyna BUNKCaHa 31 CTAalllOHAPy IHTEHCUBHOI Tepamnii yepe3 24 roMHu
Micas BTPy4YaHHS, Majla TapHUM amneTUT, BIJCYTHICTH OOJBOBOIO CHUHAPOMY Ta
IIBUJIKY aIalTaIlilo 10 IepeCyBaHHsS HA TPhOX KIHIIIBKAX.

Jlomariias cxeMa aHanbresii Bkitouaiga B ceoe DipoKokcud 5 Mr/Kr koxkHi 24
rOJIMHU KypcoM 5 nHiB, npemapat Ha ocHoBl CBD-omii «Evexia» koxH1 24 roauHu
KypcoMm 14 nniB Ta npenapat ['abanentun 300 mr koxkHi 12 rogun kypcom 14 1HIB sK
aJ’FOBaHTHUW aHAJBIETUK Ta JJIsl MOMEPEKEHHS IMOSBH HEHPONaTUYHOTO OOJIIOo.
AHTHOI0THKOTEpamist Oyna moaoBkeHa mie Ha 10 IHIB Ta MOBHICTIO BiAMIHEHA 3a
pe3yiabTaTaMu MOBTOPHOTO MICIISIONEPAI[IHOTO OTJISIAY.

3 METO MIATBEp/PKEHHS BCTAaHOBJIEHOTO JlarHo3y, BU3HAYEHHS CTYIEHS
mudepeHmianli  OyXJIMHUA  SK  BaXJIUBONO  MPOTHOCTHYHOIO  KPUTEPIIO  Ta
OOTpYHTYBAaHHSI MOJANBIIOI TAKTUKH JIKYBaHHS OyJIO NPOBEIEHO MATOTrICTOJIOTIYHE
JOCIIKEHHSI MaTepialy, OTPUMAHOTO MiJ] Yac MICAS0NepaliitHOro BTpyYaHHS.

[Taromopdomnoriunuii aHami3 JOCHIIKEHOT0 3pa3ka BUSIBUB KICTU BOJIOCSHHUX
(douiKkyniB, 3aMOBHEHI KepaTUHOM. EmiTeniil y mux CTpyKTypax XapaKTepu3yeThCs
BHCOKHM CTYNEHEM 3pLIOCTI, 110 CBIAYUTH MpOo (HOPMYBaHHS 3pUTUX €HiTeTlalbHUX
KIITUH 0e3 o3HaKk aTumii. MIiKpoCKomiYHa KapTWHA TpeJcTaBlieHa (parMeHTaMH
POTOBOT PEYOBHHH Ta YTBOPEHHSIM KEPAaTUHI30BAaHUX CTPYKTYyp (puc. 6. A,I'), 1o €
XapaKTepHUM JIJIsl aKTUBHOTO aOOPTUBHUI 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
«npuMapHux» KITAH BianoBigHo [10]. Kepyrouuch pesynbTaTamu OCHIIKEHb
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
TKAaHMHAX TAaKOX CIIOCTEPIraloThCSA 3acTiiiHA TimepeMiss Ta KPOBOBWJIUBH, IIIO
CBIJUUTh MPO PEAKTHUBHI CYAMHHI 3MIHM Ta MiABHUILEHY JIOKAJbHY KpPOBOTEUY Yy
BIJIITOBIIb Ha 3aITaJICHHS.

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
KEepaTHHI30BAaHUX YTBOPEHb, OCOOJIMBOCTEM 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.

OCKUTbKM TIUTaHb 3aJUIIAETHCS 1€ 3a0araTto, TOMY HEOOXIJHO OCOOJHUBY
yBary MPUAUTUTH BU3HAYEHHIO KIIOYOBUX JIarHOCTUYHHUX O3HAK (OJIIKYISIPHUX
MyXJIMH Ta KICTH y cOo0ak, Mo JO03BOJIUTH OUIBIIT TOYHO BIJPI3HUTH iX BiA 1HIIHX
HIKIPHUX HOBOYTBOpeHb [13].

BucHOBKH Ta nepcrneKTHBH MOJAJIBIIUX T0CTiKeHb

1. Mopdosmoriuno  TpuxoermiTeaioMa  MPEACTaBICHA  TI'€KCarOHATbHUMH
0azaNoiAHUMH KIITHHAMH, 110 (OPMYIOTh KOHIICHTPUYHI THI3/[a, OCTPIBII Ta
KICTO3HI CTPYKTYpPH, PO3/IJIEHI MMyYKaMH KOJIAr€HOBMX BOJIOKOH Ta (hiOpobacTamMu
ctpomu. KepaTunizaiiis 6a3ajioiTHUX KJIITUH B1IOYBA€EThCS y J[Ba €TaIU: ITOMIpHA —
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
auepeHiallio emTenl0 Ta CTPYKTYpYy CTPOMH, IO € BaXKJIMBUM ISl BHOODPY
TaKTUKH JIIKYBaHHS, BKIFOYHO 3 XIPYPriuHUM BUJAICHHSM Ta KOHTPOJIEM 3aMajbHOTO
pOIIECy.

3. KommnekcHe wmopdonoriyHe Ta LMUTOJNOrIYHE JOCIIKEHHS 3abe3nedye
TOYHY 1ACHTH(IKALII TPUXOCHITENOMHU, MIATBEPIKYE €TIOJNOTI0 Ta TUI MYXJIUHH,
1[0 J03BOJIAE OOIPYHTOBAHO BCTAHOBHUTH JIarHO3 1 ONTUMI3YBAaTH TEPANEeBTUUHY
CTpATeTIo.
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CYUYACHMHU MIAXIJ IO PO3PAXYHKY 103 BETEPUHAPHUX
IIPEITAPATIB

Anomauin

Jo3ysanns eemepunapnux npenapamie - 6adMdciuéa ma O00CUMb GIONOBIOANbHA YACMUHA
0Y0b-KUX NIKY8ANbHUX YU Npoginakmuynux 3axo0ie. Came momy Komimem 3 JNIKAPCLKUX 3AC00i6
onst semepunaprozo suxopucmanus (CVMP) cmeopus peghrexcusnuii 00KymMeHm ujo0o nepecisoy
003U ma KOpucy8awHs YCMANEHUX GemepuHapHux anmubiomukie. Ycmaneni eemepunapmi
AHMUOIOMUKU He 3A8HCOU 3ACMOCOBYIOMbC Y 00380/1€eHil 003i. [[o3u, Modcaueo, 0ogedemvbcs
nepe2iaHymu ma cKopuzyeamu 0is 30epedxicenHs: epekmusHocmi ma 0OMeNceHHs 8UOOpPY CMILKUX
MYMaumHux yinbogux namoeenis. OOHAK 3MIHA 003U MOX}Ce MAMU HACTIOKU 015 Oe3neKu Yilbogux
meapun (TAS), nepiodie eunyuenusn (WP), oyinku exonoeiunoeo puzuky (ERA) i, axwo 3acmocosro,
onst oyinku besnexu kopucmyeauie (URA). Lle o3nauae neobxionicme 6azamvox 00cnioxcens, ane
8NIACHUKU MAPKEeMUH208UX 003607118 MONCYMb He Mamu pecypcié 0 ix npogedenmus. llomunxku y
NPUSHAYEHHT MeOUKAMEHMIB € Cepuo3HOI0 NpoO.aIeMOI0 be3neKu NayicHmie MOXCYms NPU3eo00ams 00
JIeMANbHUX HACKIOKIB. 3HAYHA YACMUHA NOMUNOK V NPUSHAYEHHI JIIKI@ CNPUYUHEH] HenpasuibHUM
po3paxyHkom 0o3u. Ilpuuunoro ybomy € Hedocmammiii pigeHb GNPOBAONCEHHS CYUACHUX MEXHONO02IU
6 npoyec. Binvwicmes po3pobok 6azyromscs auue Ha MamemMamudHux Mooesx i popmynax, 8 AKux
nikapi wacmo naymaromocs. Kpumuuno easxciueo eusnauumu enemenmu, Ki Cnpusioms 30amHOCmi
JIKApié  BUKOHY8AMU pPO3PAXYHKU OO3YBAHHA MA B88eCMU 3A3HAYEHi pO3poOKU 00 Kypcy
«Bemepunapna gapmaxonoziay 6 3axnaoax euwoi ocgimu. Ocno6oio 3a3Ha4eHux po3poooK Maroms
Oymu Koou asmomamu308aH020 O0OUUCIEHHS 3 BUSHAYEHUM aAl20pummom Oii. B maxkomy eunaoky
JKap auwe 86ieuiY 8UXIOHI OAHHI — ompumMye obuucienus 0o3u. Lle nonecwums oduucienHs ma
3a6e3neyums mounicms obuucnenHs. Paxieeyb NoOGUHeH Mamu Y8y He auuie Npo Gopmyau
00uUCTIeHHSA, a U Npo Npocpammui Koou, sKI 3abe3neuamsv MOYHUL NIOPAXYHOK, HPO MONCIUBOCMI
3aCMOCYBAHHA ICHYIOUUX NPOSPAM OJisl CMEOPEHHS eleKMpOoHHUX madauys. Hawi po3pobku, AKi
onucawui 8 Oawill cmammi, HayileHi came HA OONOMO2Y MA 800CKOHANEHHSA MOYHOCMI NIOPAXYHKY
003 npenapamis.

Knwuoei cnosa: o0o3ysanns npenapamie, @opmynu, Koo, npozpamd, MOYHICMb,
ehekmusHicme.
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Beryn. Berepunapna apmarieBTHKa BiIrpae BaXXKIUBY POJIb Y 3/10pOB'T Troaei
1 TBapuH. Xoua Jeski GopMH JT03yBaHHS CHEIIaIbHO PO3POOJIEH] JJIsI BAKOPUCTAHHS
y TBapuH (HaIpUKJIaJl, HABYIIHI OUPKH, HATMUHUKY Ta JPOTUKH), OLTIBIIICTh CHCTEM
JIOCTaBKHU JIKIB (BKJIIOYAIOUM HAHOHOCIT Ta KOHTPOJIhOBAaHI CHCTEMH JOCTaBKH) €
MOIIMPEHUMHU CepeJl TBApUH 1 JIOJIeH. YCHIIMIHUK mpolec po3poOKu JiKIB (s
BUKOPHUCTAHHS Ha JIOJsX a00 TBaprHaX) BiJl MOYATKOBOTO BIAKPUTTS. PUHOK BUMarae
HAaBUYOK 1 3HaHb Yy PI3HUX Taly3dX HayKH, JeAKl JUCHUIUIIHK (HampUKiIad,
(hapMalieBTHKa) OXOIUTIOIOTHCS BHUKJIIOYHO B OakaJaBPChKUX a00 MariCTepChKUX
nporpamax 3 dapmarii. dapmarneBTHKa — 1€ MHUCTEITBO, HayKa 1 TEXHOJOTii
MPOEKTYBaHHS, BUPOOHUIITBA T4 KOHTPOJIO CHUCTEM JIOCTABKHU JIKIB, IO BKJIIOYAE
JOOCIIKEHHST 10 (OPMYJIIOBaHHS, PO3pOOKY JiKapchbkoi (opmu, (apManeBTUUHY
00poOKy, KOHTPOJIb SIKOCT1, KOHTPOJb SKOCTI OlodapMaiieBTHKa Toilo. Tomy, sIK 1 B
TYMaHHI ~ MeAMIMHI, (¢apMaleBTd TOBUHHI  PO3POOJISATH, BHUPOOJSATH  Ta
KOHTPOJIFOBAaTH CHUCTEMH JIOCTABKM BETEPUHAPHUX IpPEMapaTiB Ha 000X pIBHIX
(dbapMaleBTUUYHUX KOMITaHI abo KoMmayHAyBaTh B anrtemi. Y  OUIBIIOCTI
BEeTepUHApPHUX (DapMalleBTUUHUX KOMIIAHIA 1 MaiKe BCIX BETEpUHAPHUX alTeKax
TYT, Je npodecii BUKOHYIOTh BETEpUHAPHI JIIKapi (JOKTOp BETEPUHAPHOI MEAUIIMHH,
DVM) [2]. OcsitHsa mnporpama 3 BerepuHapHoi memunmaun (DVM) e xiaiHIYHO
OpIEHTOBAHOIO 1 30cepeKeHa Ha MPOo(UIaKTHIl, JIarHOCTUIIl Ta JIIKYBaHHI XBOPOO
TBApUH, 3 TIEIO X MEPCIEKTHBOIO, Mo U s Jjikapie (MD). ¥V dapmaneBTuunux
CUCTEMaX, OPIEHTOBAHMX Ha JIIOJMHY, HEMA€ TaKOrO JI03BOJY JIKapsM MIISITH Tak
caMo. 3 1HIIOro 00Ky, (OPMYJIFOBaHHS 0aratboX JiKIB JJIsl JTFOJICBKOTO BUKOPUCTAHHS
PIIKO TiAXOMUTH Ui BBEJACHHS TBapuH. [Ipo€KTyBaHHS Ta MiATOTOBKA CHCTEM
JI0O3yBaHHS BETEPUHAPHUX JIIKIB MOTPEOYIOTh IHIIMX AaCMEKTIB 1 CTHUKAITHCA 3
OUTBILIOI0 KUIBKICTIO BHUKJIMKIB, HIK JIOACBKI (OpMynH, 1 HE MOXYyTh OyTH
peasnizoBaHi JUIIE Ha OCHOBI JIFOJICHKUX JTaHUX.

AHaJi3 ocTa”HHiX JochaigxeHb i mnyOuaikamiii. CporogHi BeTEepUHApHA
(dapMakosoris Ta TOKCHKOJIOTiSI CJiJI PO3IMIIANATH AK JAUCIUIUIIHM, 10 CHPHSIOTH
napaaurMi «CIUHE 30POB'S», 3HUKYIOUM PU3UKKA B €KOCHCTEMI TBapHH 1 JIIOJICH.
Bukopucransst aHTHO10THKIB BiJIITPA€ KIIOUYOBY POJIb Y MATPUMII O€3MEKH, 37J0pOB's
Ta IIBHJIKOTO PO3BUTKY TBApUHHUIIBKOI Tamy3i. 3a octanHi 30 pokiB ramysi
BeTepuHApHOi (PapMakoJsioTii Ta TOKCHUKOJOTII 3a3Hajd IIBHAKOTO PO3BHUTKY Ta
JOCSITTIA HU3KHW BaXJIMBUX pe3ynbTariB. Hanpuxman, y 2015 pori kutaiicbki BUYEHI 3
rajy3el BeTepuHapHOi (apMakosiorii Ta TOKCHKOJOTIT BIEpII€ BIIKPUIN TEH
pesucteHTHocTi 10 KomictTuHy MCR-1. Hapasi po3poOka HOBHUX BeTepHHApPHUX
npenapariB  Ta pallioHAIbHE BUKOPUCTaHHS ICHYIOUHMX aHTUOAKTepladbHUX
MpenapariB € rapsuyuMH TeMaMH B MiM ramysi, 1 3@ OCTaHHI POKH OyJIO JAOCATHYTO
MeBHOTO mporpecy. Tomy i HAyKOBIB Yy I Tay3l € BaXJIUBUM IOJaBaTH CBOI
HaWHOBIII JTOCTIPKEHHS, BKIIIOYAIOUH, ajie He 0OMEXYIOUHUCh, CTIMKICTIO OakTepii,
KOMOIHOBAHOIO ~ Tepali€lo, JIKapChKOK TOKCHUKOJIOTIE€ID Ta  MOJEKYJISIPHUMHU
MeXaH13MaMH, a TaKOK PO3POOKOI0 HOBUX JIiKiB [4-6].
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Jlo3yBaHHsI mpenapariB € BaXJIMBUM Uil Oyab-skoi rpynu JikiB [3-7]. Bin
[FOTO 3aJICKHUTh PEe3yibTaT JIKYBaHHS: UM HAcTaHe (apMakoJIOTIYHHN edekT, uu
POSIBISATHCS 0O14HI €eKTH, IKUi piBeHb HEOE3MEKH Mpernapary Oyjie i TBapUHH.
Oco0nMBO 1€ TPOSBISETbCS B JIO3yBaHHI aHTHUOAKTEplalbHUX IperaparTis.
AHTHMIKpOOHI TIpemapaTd Ha OCHOBI MEe(aTOCIOPUHY MOXKYTh BUKOPHCTOBYBATHCS
JUTSL JIIKYBAaHHSI CETICHCY Y HEOHATAIBHMUX JIOIIAT, OCOOJIMBO SKIIO aMIiHOTIIIKO3HUI
npotunokasanuii. Jleski 1medanocnopuHy, OJHAK, HE BHUKOPUCTOBYIOTHCS UEpe3
BapTICTh, HEPETYJSAPHY JOCTYNHICTh a00 HEBU3HAUEHICTh IIOAO €(PEKTUBHOCTI.
[1nazmoBe posramryBaHHs HedTa3uaUMYy, 1e(PaTOCTIOPUHY TPETHOTO MOKOIIHHS 3
IMIUPOKUM CIIEKTPOM AaKTHUBHOCTI TMPOTH IIUPOKOTO CHEKTpa TpaMHETaTHUBHUX
OakTepiil Ta MIHIMAJILHUMHA HUPKOBUMH MOOTYHUMU edekTamu, He 0yI10 3aikcoBaHO
y HeoHaTayibHUX Jiomar [7-10]. ¥V mpoMy gociiikeHH1 OyJ0 BU3HAUYEHO IIa3MEHHE
pO3TallyBaHHs OJHOPA30BUX BHYTpiliHbOBeHHUX (IV) Ta BHyTpimHbOM's130BUX (IM)
103 nerazsuauMy y HoBoHapokeHuX. LicTh 310poBUX JIOMIAT BIKOM BiJl OTHOTO /10
JIBOX JHIB OTpuMaid 25 MI/Kr  nedra3ujieMy  BHYTPIIIHBOBEHHO  Ta
BHYTPILIHPOBEHHO-BHYTPIIIHBOBEHHO Y KPOCOBEPHOMY JM3alHI, 3 MEpiofoM
npoMuBaHHs 48 TOoJMH MDK Ao3aMu. s OIIHKM Ma3MOBHX (DapMaKOKIHETUYHHUX
rapameTpiB 3aCTOCOBYBAJIM HEKOMIAPTMEHTAIbHUI aHani3. Meniana t1/2 ctanoBuiia
2 ronunu, a Meniana AUCO-octanHsi — 364 MKT 1oj1/Mil 1Jisi BHYTPIIITHOBEHHOTO Ta
BHYTPIIIHOBHYTPIIIHFOBEHHOTO BBeneHHs. Menmiana Cmax micias BBEIEHHS
BHYTPIIIHOMO3KOBO1 pianHu ctaHoBwia 101 Mxr/mum, 3 memianoro Tmax 0,7 rog.
BigHocHa 0100CTYNHICTh BHYTPIIIHBOBHYTPIIIHROBEHHOT 1H'eKIi cTaHOBMIA 90%.
CTaTUCTHYHO 3HAUYYIIUMX BIIMIHHOCTEH MDK OIIHEHUMHU (apMaKOKIHETUUHUMH
napamMeTpamMu BHYTPIITHROBEHHOT Ta BHYTPIIIHROBEHHOI BHYTPIIIHBOBEHHOI Ta
BHYTPIIIHHOBEHHOI BHYTPIINTHBOBEHHO1 1H(EKIIHHOI cUCTeMH HE OyJ0 BUSBIEHO.
Konnentpamii B mnasmi 3anumanucs mnoHan oacbky CLSI-uyTtnuBy Touky
nepepuBy i Enterobacteriaceae moHam 8 TOAWH TICAsS BHYTPIIIHROBEHHOIO Ta
BHYTPIIIHHOBHY TPIIITHLOBEHHOTO BBEICHHS.

Cx0X1 TOCTIKEHHS TIPOBOIUIINACS 1 3 aMOKCHUILIMIIIHOM. Y IIbOMY JOCIIKCHH1
BUKOPUCTOBYBAJIM MPOCIEKTUBHE KIIIHIYHE JOCIIKEHHS! HA HOPMAJIbHUX 1 KPUTUYHO
XBOpUX cobOakax. /[BaHamusATh coOak, 110 HaJeXalIW KIIEHTaM, Kl NepedyBaiu y
BiaaneHH1 iHTeHcuBHOI Teparnii (ICU), oTpumyBanu BHYTpIlIHBOBEHHY a03y AMC
20 mr/kr xkoxHi 8 ronud (1HDy3isg Ha 0,5 roguHN) MOHAWMEHIIIE TPOTIToM 48 roAuH.
Bysno B34TO BiciM 3pa3kiB KPOBI Y 3a37ajeriib BU3BHAUCHHUMN Yac, BKIIOUYAIOYU YOTUPH
MPOMIXKHI 3pa3Kd TIepe]] HACTYNHUM BBEIEHHSAM. bynu 3adikcoBaHl KIIHIYHI
KOBapiaTh Ta pe3yJdbTaTH, BKIIOYHO 3 BIDKMBAaHHSAM JIO BHUIIUCKH Ta
0aKTep1OJIOTIUHO0 KIIiHIYHOI HeBrayHicTio. CynmyTHUKOBI Aani PK Oymu otpumani
de novo Bix rpynu 3 12 310pOBHX AOCTITHUIBKHX COOAK, SKUM BBEIU OJIHY 103y
AMC 20 mr/kr BHyTpinmHEOBeHHO. J{J1s ominku mapametpiB PK (Ta BrummBy 310poB's
Ha HHUX) BHUKOPHCTOBYBajacsi HEJiHIAHA MOJENbh 3MilIaHuX e(eKTiB pa3oMm i3
BaplaTUBHICTIO BcepeauHl Ta Mk ydacHukamu. Cumymsnii  Monte-Kapio
MPOBOJIMJINCS 3 CIMOMa CXE€MaMM JO3yBaHHsS (CTaHAApTHI Ta 301IbIICHI J03M).
Kopensiis Mix BIUIMBOM JIIKIB, OTPUMAHUX HA MOJENI, Ta KJIIHIYHUMHU KOBaplaTaMu
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Oyna TmepeBipeHa 3a JIONOMOTOK HEMapaMEeTPUYHOTO KOPEJSIIHHOTO aHamizy
Cnipmana. byino 3adikcoBaHo pe3ynbTaTH, BKIIOUAIOUM BUKUBAHHSA 10 BUJIIJICHHS Ta
0aKTepioJOTIUHY KIIIHIYHY HEeBIATICTh. Pe3ynbTaTy BKa3zyBalIu Ha Te, IO 3arajoM y
mwia3mi Oyno poctynHo 218 KOHIEHTpaliii aMOKCULIMIIHY AJIsL 3JJOPOBUX 1 XBOPHX
cobak. TpuxomMmapTMEHTallbHa MOJENb HailKkpamle omnucye 11 gani. KiipeHc
aMOKCUIIMJIIHY 3HHM3UBCS Ha 56% y xBopux cobak (0,147 n/kr/rom) mopiBHSIHO 3i
3nopoBuMu cobakamu (0,336 11/Kr/roa); MIKKOMIAPTMEHTAIBHUN KIIPEHC TaKOX
smeHmmBcest (p <0,01). XKomeHn i3 koBapiaTiB KIIHIYHUX JaHUX HE OYB CYTTEBO
KOpEeJoBaHU 3 1HAMBIAyanbHUM BIUMBOoM. Cumyisnii MonTte-Kapio nokasanu, 1o
BUIlll TpaHnuHi 3HadyeHHs PK/PD — 8 mr/m — y xBopux co0ak MOKHa JOCSTTH
IUISIXOM TTOJI0OBXKEHHsI 1H(DY311 10 3 To/IMH a00 MOABOEHHS J03H.

He MeHII BaXJIMBUMH € J03yBaHHS 1 BITaMIHHO-MIHEpaJIbHHUX IperapaTib.
[Ipenapatu 1iei rpynu 3700yiaM YUMaly TMOMYJSIPHICTh SK B TyMaHHIA Tak 1 B
BETEpUHAPHIN MeIUIIMHI. AJle 1€ TepIl 3a BCe JIKapChKHil 3acid, a He IyKepKa 4uu
nacomi. Sk 1 Oyap sIKWM JIKapChKUil 3acid0 — mpemapaTd Tpyn BITaMmiHIB Ta
MIKPOEJIEMEHTIB MalOTh CBOI1 MOOIYHI e(eKTH Ta MPOTHUIOKa3aHHA. ToMy came Bij
703U 3aJIeKUTh CHUJIa BIUIMBY Ha OpraHi3M, piBE€Hb KOPEKIi (yHKLII OpraHizamy Ta
CTUMYJIFOBaHHA THX Y4 IHIIUX mpouecis [1,2].

He cnix 3a0yBatu 1 mpo Taki rpynu OpenapariB, K (EpMEHTH Ta TOPMOHHU.
Jlo3yBaHHS 1 3aCTOCYBaHHS IIUX IpENapaTiB PO3PaXOBYETHCA 3 BUCOKOI TOYHICTIO.
byap-sixa He3HauHA MOXMOKa MOKE MPHU3BECTH JI0 3HAYHOTO JUCOATaHCYy OpPraHi3my,
KOPEKIIS SIKOTO OyJ1e Malke HEMOKITUBOIO.

BpaxoByrour BuIlE BHKJIQJCHE, MOXKHA MIJCYMyBaTH, IO JO3YBaHHS
JKApChKUX 3aC001B € BAXKIMBUM po3aiuioM papmaxosiorii. CaMe 103010 perytoeTbes
mist Jmikapchbkux 3aco0iB. Came TOMy po3poOKa €JNeKTPOHHUX PEecypciB, sIKi
JOTIOMOKYTh JIIKapIO 3A1MCHUTH BIpHE JI03YBaHHS, € YK€ BaXKIMBOIO.

Bukian ocHoBHOro marepiajiy aociaimkenb. PoboTta mpoBoamiace Ha 06asi
Microsoft Excel. OcHoBHE 3aBmaHHS — TEPEHECTH PO3PAXyHKH Ha IUGPOBHIL
MPOCTIp, Jie JKAp JIETKO MOXKE PO3paxyBaTH 03y 1 MPU IbOMY PU3UK MOMWIKHU Oyie
MiHIMaJIbHUM.

Byno cTBOopeHO ABI CTOPIHKM: JJIsl Mpenaparis, A€ J03a PO3PaXOBYETbCA Ha
TBApUHY 1 JIJIs Ipenaparis, A€ A03a PO3PaxOBY€EThCS HA KI' MACH Tijia (pucyHoK

).

| Jlosa Ha TBapUHY Do3a Ha kr macw +
Puc. 1. CTopinku 1J1s1 eJIEKTPOHHUX TA0JMIb 3aJ1€5KHO Bi cnenudiku
npenapary (pucyHox agmopa)

Ha cropinii no3a Ha TBapuHy OyJjia CTBOpeHa TaOJIUILA, Ka BKIIOYAE HACTYITHI
CTOBOIII: BHUJI TBAapWHU, Ha3Ba Mpemnapary, MiHIMaibHa 7032, MaKCHUMallbHa J103a,
HEOOXiTHA 7032 1 po3paxyHKOBa jo3a. llepiri 4oTupW KOJOHKH TiependavyaroTh
3aMOBHEHHS JIiKapeM (Jikap BHOCUTH JaHl 1O BUJAaM TBapWH Ta IMpenaparam).
Kononka «HeoOxinHa no3a» nependayae BUOIp 103 IS KOHKPETHOI TBapuHU. B
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HalIi po3poOIll nepeadavarThCS HACTYITHI OMIIii: MiHIMaIbHA, CEPEIHS, TT1IBUIIICHA
1 makcumanpHa. OCTaHHS KOJIOHKA — PO3paxyHKOBa J03a. TyT BHCBITIIOETHCS
(biHATBHUHN PE3yIbTaT MiJIPaXyHKY (PUCYHOK 2).

A B © D E F

Bup tBapuHu | Mpenapar MiHiManbHa 032 Ha TBAPUHY MakcumanbHa fo3a HaTeapuHy  |HeobxigHa aosa

KiT IBEpMEKTUH (Mn) 0,05 0,1|NigsuweHa
BPX Kanbdocrap (mn) 80 150 |CepegHa
Cobaxa Karoein (mn) 0,5 5| MakcumanoHa
CBUHA Kartosin (mn) 1 2,5 |MiHimaneHa

Puc. 2. EnexTpoHHa Ta0Juus 1A PO3PaXyHKY Npenapary InpH 103yBaHHI Ha
TBAPHUHY (PUCYHOK aémopa)

um b W N

[TinpaxyHok B cToBOI «Po3axyHkoBa m03a» BiIOYBAa€ThCs 3a JOMOMOIOIO
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 4MHOM JIiKap MOXE CKJIACTH g ce0e aBTOMAaTU30BAHUM JOBIJTHUK, B
AKOMY OyJyTh BUKJIFOYHO T1 MpenaparH, siki BiH BUKOpUcTOBYe. Ciijl 3a3HaYUTH, 110
TaOJIMIsT He Mae oOMexeHb. daxiBenpr MOKe BIOCKOHAIIOBATH 1i: BUIAIATH
MpenapaTtyd 4 A0JaBaTH HOBI, 3SMIHUTHU PIBEHb IMIJBUILIEHHS Yy OIILII IMiJIBUILEHA /1032
(mwtssxXoM 3MiHU LGP B HopMyTi).

Ha 2 cropinui Hamu Oyna po3poOsieHa TaOiuls, JIe 1032 PO3PaXOBYETHCS
3a5iexHO B Macu Tina. Crofu BXOJSTh HACTYIHI CTOBOIN: Bum TBapuHH, mpenapar,
Jlo3a (Ha kr), Maca TBapunu, MakcumanbsHa 703a, Po3paxynkosa no3a. Yci rpadu, 3a
BUHITKOM PO3PaxyHKOBOi JI03M, 3allOBHIOIOThCA axiBieM BpyuHy. ['pada
MaKcUMaJlbHa 7103a MPU3HAUCHA JIJIsl MpEeTnapaTiB, y sSIKUX HE MOXKHA MEPEBHIIYBaTU
MEeBHY MEXy. SIKIO y mpernapaTa HeMae MPUHIMIIOBOI TPAHUYHOI MEXI — MOXKHA
ITOCTaBUTH BUITaJIKOBE BEJIUKE YUCIIO (PUCYHOK 3).

A B = D E F
1 | BuaTBapuHu MNMpenapar Do3za(Hakr) Maca TBapuHM (Kr) MaxkcumanbHa posa PozpaxosaHa ao3a
2 |Cobaka HdpoHTtan+ 10 60 100000 600

Puc. 3. Po3paxyHok 1034 npenapariB Ha KI MacH Tija (pucyHox aemopa)
Po3paxyHok i11e 3a popMyIioro:
[F(D2*C2>E2; E2; D2*C2)
Cnijz 3a3Ha4YUTH, 1110 J1aHa MOJIETh MOKE€ BUKOPUCTOBYBATUCH SK JIJISI OJTHOTO JIiKaps,

Tak 1 O Mepexl KIHIK. AJKe 3aBaHTaXUBIIM (aiia y XMapHE CXOBHILE, MU
MOXEMO HaJaTH BijajleHud aoctyn. /o Toro >k, BiIJaI€HUM JIOCTYIIOM MO>KHA
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KepyBaTh: MU MOXEMO OOWpaTH: KOMY JaBaTH MOXKJIMBICTh BHOCHUTH TpemnapaTtH, a
XTO MOYKE JIUIIE MEePETTAAATH, 3aBaHTAXYBATH 1 KOPHUCTYBATUCH JIOKATHHO.

3 METOI0 1HTerpallii KaJbKyJsTopa B CIy>KO0BUM 1HTEp(EC MOKHA CTBOPUTH
aHAJIOT1YHUIN MPOEKT MOBOIO MPOTpaMyBaHHA. SICKpaBUM MPHUKIAIOM TYT € python.
Kox B python nepen6audae ctBopeHHs 0a3u JaHMX MpenapariB (HAKIITAIT Takoi, 110
Oyna Bume B excel) 1 monmanbiioi B3aeMoAii 3 KopuctyBauem. Kon mporpamu
BUTJISZIA€ HACTYITHUM YHHOM:

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

# baza naHux npemnaparib.

# daxiBelb MOXKE 3MIHIOBATH a00 IOMOBHIOBATH CJIOBHUK.
# ®@opmMmar:

# "Ha3Ba mpemnapary": {

n.n

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

# "dose": uncioBe 3HAUEHHS 1031
#}
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

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

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("Barmr Bubip: "))
if 1 <= choice <= len(animals):
return animals[choice - 1]
else:
print("HeBipuuii Bubip, cipoOyiite mie.")
except ValueError:
print("BBeaiTs uncino.")
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def choose drug():
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("Bar Bu6ip: "))
if 1 <= choice <= len(drug_names):
return drug_names[choice - 1]
else:
print("HeBipuuii Bu6Gip, cnpoOyiite mie.")
except ValueError:
print("BBeaiTs 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 OyTu 6ubI11010 32 0.")
except ValueError:
print("BBeaiTs uncino.")
else:
return drug["dose"]

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

animal = choose animal()
drug = choose drug()
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print(f"\nOOpana TBapuHa: {animal}")
print(f"O6panuii npenapar: {drug}")

dose = calculate dose(drug)

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

",

__main__":

=="

if  name
main()

B naniii nporpami nependadaeTbCcsi HACTYITHE:
1. daxiBenb BBOAUTH B 0a3zy JiKapchbki 3acobu (6a3za mgaHuX Moxe OyTH SK

JIOKaJbHA TakK 1 30BHIIIHSA)

2. KopuctyBau obupae TBapuHy, Ipemnapar 1 BBOAUTHh Bary TBapUHHU (SIKIIO i€

HEOOXI1/THO)

3. IIporpama oO4HCIIIOE 1 BKa3y€ J103Y.
CmpykmypHi nepesazu yici npoepamu
Po3zoinenns noeixu:

e BUOIp TBAPUHU — OKpemMa (YHKITiS;

e BuOIp mpenapary — okpema QyHKIIis;

® PO3paxyHOK JI03U — OKpeMa (pyHKIIIs;

® 3aranbHUi cueHapii — y main().
Jlezxo pozwuprosamu:

® MOXXHA JIOJIaTH:

® DI3HI J03H JUIS PI3HUX BHJIIB TBApHH;

® DI3HI OIMHUII BUMIPIOBAHHS;

® [IepEeBIPKY MAaKCUMAJIbHOI 103H;

e JIOTiKy 3a00pOHU TIpenapary Jijisi IEBHUX BUJIIB.
3pyunicms 01 axieysi:

e BCi HaJjalITyBaHHA (MpenapaTH, A03H, TUIl 103yBaHHS) — B OIHOMY CJIOBHUKY

drugs.

® CIIHCOK TBapWH — Yy animals.
Jlany mnporpamy MOXKHa TpuUB’si3aTd 10 Oyab-sikoi  rpadiuHoi  00O0JIOHKH,
BUKOPUCTOBYBAaTH B OyIb-SKHX CIykO00Bux iHTepdericax. Takox Taki mporpamu
JIETKO TIPWB’S3aTH Yy BUIJISINI CKPUIITa HA BeO-CaliTi 1 BUKOPUCTOBYBATU ISl THUX
Mpenaparis, sIKi CbOTOJHI € 0COOJIMBO MOMYJISIPHUMU CEPEJl HACETICHHS.

BucHOBKHM Ta mePCHEKTHBH MNOJAJIBIIUX JO0CTHiIKeHb. Jlo3yBaHHS
MpenapariB Bifirpae KJIOYOBY POJb B JIarHOCTHUIN Ta Tepamii TBapuH. HeBipHwmii
PO3paxyHOK J03M MPU3BOAUTH JO TOTO, IO Mpenapar CTae OTPYTOIO 1 Moxe OyTu
HeOe3nmeuyHuM I TBapuHU. Yepe3 MOACHKUI (aKTOp TOMIIKH B J103yBaHHI
TPAIIAIOTECS JOCUTh YacTO. 3aCTOCYBaHHS Cy4acHHMX TEXHOJIOTIH, 30KpeMa Hallux
pPO3pO0OK, /103BOJISIE 3aMOOIrTH TakuM NommikaM. KojkeH jikap CTBOPIOE BJacHY
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0a3zy mnpemnapaTiB a00 BHKOPUCTOBYE 30BHINIHIO. TakoXX I PO3POOKHM MOXKHA
BUKOPHCTOBYBaTH Ha BeO pecypcax. llepcrnexkTnBaMy MOJANBIINX JOCTIKEHb €
BJIOCKOHAJICHHS PO3PO0OK Ta iX Kpallla ajianTaris 1151 Be0O-CTOPIHOK.
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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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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
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have been developed depending on the 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

189

ONoIE



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

the optimal particle size for mixing components in order to achieve high-quality
mixing, is relevant for solution.

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 um 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 excess 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.
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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 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
192

ONoIE



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

Vc (%)
Or

35¢

30r

20

(IJI SIU 160 ICLJG Z{IJO 2:%10 3(:'!0
T(c)
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
0b6Ipynmosana. Y 36'A3Ky 3 yum aKmyaibHuM € OOCHIONCeHHSA 63AEMONOB8'A3aHUX NpoYecia
smiuysanHsi ma 30epicanusa. 3a60aHHAM € BCMAHOGIEHHS 3AKOHOMIpHOCMEU 3MiH  SAKOCMI
KOMOIKOpMI8 npu 3abe3neyeHHi MIHIMATbHOI 3a2anbHoi eapmocmi. Y KOHMeKCcmi ybo2o 8adiCIUBO
HAYKOBO OOIPYHMYBAMU 6NJUE PIBHS OOHOPIOHOCMI CYMIWL HA pPe3yIbmamu 30epedcenHs CUNY4ux
KOpPMIB, W0 CMAHOB8UMb 3HAYHY IHIHCEHEePHO-MEeXHONI02IUHY 3a0ayy. Haykoea nosusna 00cniodxiceHd
nos2A€ Y HACMYNHOMY: BCMAHOBIEHO 3AKOHOMIPHOCMI 3MIHU SAKICHUX NOKA3HUKIE KOMOIKOpMI6 i3
PIBHUM CKIA0OM, Qi3UYHUMU 81ACMUBOCMAMU MA KOe@iyieHmom 00HOpIOHOCMI nid Yac 30epicanHsl,;
BUBHAYEHO KIIOYOBULL NOKA3HUK O OYIHIOBAHHS OOHOpIOHOCmI cymiui Kopmis. Po3pobneno
NpUHYUnY  PopmMy6anHs OOHOPIOHUX CcyMiulell 3aleHCHO 8I0 61ACMUBOCMell KOMNOHEHMIS,
MEeXHONO2IYHUX NApAMempie 3MIUYBAHHL MA CKIA0Y CUPOBUHU, 3ANEHCHO BI0 KOHCMPYKIMUBHUX
ocobusocmeri BUKOPUCIMOBYEMUX NOOPIOHIO8ATbHUX MawiuH. Kpim moeo, eaxciusumu acnekmamu
BUPOOHUYMBA  KOMOIKOpMIE €  po3pobieHHs  payioHis, sAKi 3a0e3neuyromv  MAKCUMATbHY
epexmuenicms 2001611 MEAPUH 3 GUKOPUCMAHHAM MAWUH ROOPIOHEHHsl PI3HUX KOHCMPYKYiu. Posmip
YACMUHOK, NPU BUKOPUCTNAHHI 0ONAOHAHHS Ol NOOPIOHEHHS KOMNOHEHMI8 KOMOIKOPMI8 3HAYHOI
MIpOIO 8NIUBAE HA 3ACEOI0BAHICIb NOACUBHUX PEUOBUH MA ePeKMUBHICINb MPAGIeHHs. 3IMeHUleH s
PO3MIDY 4aCMUHOK 30LIbUYE NIOW)Y NOBEPXHI KOpMY, OOCMYNHY Onsi Oii (pepmenmie mpasHoi
cucmemu, w0 CRPUsE Kpaujomy 3ac80€HHIO OLIKIG | nodxcuenux enemenmis. Lle ocobaueo akmyanvho
05l OLIKOBOI CUpPOBUHU, MAKOI 5K WPOM COi, COHAWHUKY ma pinaxKy, o0e O0CAIONCEeHHS
O0eMOHCMPYIOMb  NIOBUWEHHS  3ACB0EHHS  AMIHOKUCAIOM 1 eHepeii 3a80AKU  pemelbHIUOMY
noopionennio. Haomipne noopionenms modce cnpudurumu 30i1bWeEeHHS KIeUKOCMI KOPMY, WO, V
CBOI0 Yepey, 3HUINCYE 00OPOBIIbHE CROJNCUBAHHS idici meapunamu. Y moil dice uac, 3aHaomo OpioHulL
nomen (menwe 500 mxm) mModuce 3HAYHO NIOGUUWUMU YACMOMY GUHUKHEHHS WLIYHKOBUX BUPA3OK,
0CcoOIUBO Y NOPOCAM | OOPOCIUX CBUHOMAMOK.

Knwuoei cnoea: kombikopm, noopibnenns, poamip, 3Miuly8amnHs, OYiHKa.

Crarts Haaiiinuia no penakimii 05 ciuus 2026 poky.
Crarts npoiia perensyBanHs 13 motoro 2025 poky.
Cratts ony6sikoBana 30 6epe3nst 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,
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p < 0.05). The identified significant correlations between the 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. Iloni6Ho g0 OaraTbox
napa3utapHux 1H(ekuii, eiiMepio3 Bpaxkae B OCHOBHOMY MOJIOJIHSK, IO MOB'A3aHO 3

199

ONoIE



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

PO3BUTKOM y KypuaT IMyHITETY B IOCTHaTadbHUU mepion. Ha mymky Oaratbox
JOCJIITHUKIB, HAa KOKIIUJI103 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) 1s 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
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chronic HS, BHB levels in cows rise in parallel with disturbances in carbohydrate
metabolism and 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 i1s 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 is 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
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accompanied by an increased risk of oxidative stress [12, 34]. Given that lipoproteins
are the transport form for fat-soluble antioxidants such as -carotene and vitamin E,
their 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
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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 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-1000i1 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

203



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

main factor determining the physiological state of the animals was the weather, which
varied by season and created a differentiated background of adaptation.

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], i1s 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
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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].

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 ?)Z;E;thsl?el CV, % R?Zi;gce
Protein metabolism
Total protein, g/LL 73 70 —-76 5.5 55-75
Urea, mmol/L 5.15 44-5.6 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 1220
B-globulins, % 20.43 14.95 —24.58 354 10-16
y-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 —0.56 355 up to 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
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Total calcium, mmol/L 2.3 21-24 7.5 2.43-3.10
Inorganic phosphorus, mmol/L 1.8 1.6-19 11.5 1.45-1.94
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 Ritis ratio (AST/ALT) 2.2 2.0-2.7 394 1.0-3.4
Functional liver tests
Thymol turbidgy test, units S- 47 39_67 40.8 0-4
Blood cell indices
Haemoglobin, g/L 108.5 102 - 117 10.1 80-150
Haematocrit, % 30.15 28.9-32.9 10.2 34-46
Erythrocytes, T/L 6.08 5.62 - 6.50 10.3 5.0-7.5
MCV, {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
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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].

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 variation 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
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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
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 hydrof;l‘;ityrate, ijﬁiﬁjﬁ’ Total lilr)lzl(?/f)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*
ngﬁlﬁic 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* —
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Thymol test, S-H units —0.125 0.167 0.051
II?litlz;—ll;lyidroxybutyrate, o 0.062 0.044
Albumin, % 0.079 —0.283* 0.098
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 —0.472%* 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
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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].

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].
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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].

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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Y pobomi Oocniooceno ocobrusocmi 63a€mM038’A3Ki6 MidC KIHOYOBUMU OiomapKrepamu
eHepeemuyHo20 ma aAinioHo2o oominy (bema-ciopokcubymupam, 2noko3a, ainonpomeiou) i mopgho-
OIOXIMIUHUMU NOKAZHUKAMU KPOBI Y KOPI8 OYpoi weiybKoi nopoou 3a yMo8 YilopiuHo2o YmpumaHHs
Y NpUpOOHO-8EHMUNLOBAHOMY NpUMIiUeHHI. AKkmyanvHicme npoOiemu 3YMO81eHA 3POCMAHHAM
yacmomu mMemaboniYHUX NOPYULeHb | NPOs8Y MeNni08020 CIMPeECy V 8UCOKONPOOYKMUBHUX MBAPUH,
WO NOCUTIOEMbCS 3d 6NIUBY CE30HHUX KOAUBAHb MIKpOKiimMamy. Bueuenns ingopmamuenocmi
Kpo8 sAHUX 6ioMapKepié € NepCneKMUBHUM Ol PAHHbOI 0iAeHOCMUKYU MemAaOOIIUHO20 HANDYHCEHHS
ma nioBUWeHHs e@peKmUusHOCmi KOHMPONO 3a CMAHOM 000pobymy meapun. Jlocniodxcenus
nposedeHo Ha Kopogax Opyeoi nakmayii (n=50) Ha 00HOMY 3 HAUOILILUUX MOJIOYHUX KOMNAEKCIE i3
po38edents 6ypoi weiybKoi nopoou 8 YeHmpanbHitl yacmuni Ykpainu. 3a KOJ’CHUM Ce30HOM POKY
BUNAOKOBUM YUHOM OYIU CHOPMOBAHI penpe3eHmamusHi pynu MOJOYHUX KOPI8 3 O0OHAKOBOIO
npooykmusHicmio i nepiodom nakmayii. Jlocniodcysanu Oinkosull, ainioOHull, 8y2ne8ooHull i
MIHEpanvHuli OOMIH, a4 MAKOMC NOKA3ZHUKU KposomeopenHs. Ilocooni ymosu (memnepamypa,
80102iCMb, PO3PAXYHOK MEeMNepamypHo-60J102ICHO20 THOEKCY) OYIHI08ANU 3a OAHUMU HAUOIUNCHOL
Memeocmanyii. B3aemoss’s130k midc nOKasHUKamu Kpoei 8UHAYAIU 3a KoeiyicHmom Kopeuayii
Cnipmena. Ilpeocmaenenns Oanux i cmamucmuyua 00poOKa NpoeedeHi i3 BUKOPUCTNAHHAM
npoepamuoco 3abesneuenns Statistica 12 (StatSoft Inc., USA). Jlocmogipnumu e6sadicanu
pesynomamu npu P< 0,05. Pesynomamu noxaszanu, wjo 6ema-2iopoxcubymupam mag 00CmoOGIipHi
HeeamueHi 36 ’s13Ku 3 akmueHicmio neuinkosux epmenmis (AJT, r = —0,465; ACT, r = —0,321; p <
0,05). I'ntoxkoza Hecamueno Kopenrwosana i3 3acarvHum xaavyiem (r = —0,742; p < 0,05),
cnisgionowenuam Ca/P (r = —0,561; p < 0,05), cemamoxpumom (r = —0,472; p < 0,05),
saeanvHumu ainonpomeioamu (v = —0,512; p < 0,05) ma arwoyminamu (r = —0,283; p < 0,05), a
no3umMueHo — 3 Heopeauiunum gocgopom (r = 0,309; p < 0,05), MCH (r = 0,333; p < 0,05) i
MCHC (r = 0,385; p < 0,05). [na ninonpomeioie susaeuscs xapakmepHum nO3UMUSHUL 38 A30K i3
3azanvuum kanvyiem (r = 0,532; p < 0,05), kapomunom (r = 0,399, p < 0,05), cemamoxpumom (v =
0,417; p < 0,05), Ca/P (r = 0,294, p < 0,05) ma necamugnuii — 3 ACT (r = —0,302; p < 0,05) ma
MCHC (r = —0,306, p < 0,05). Busigneni 0ocmogipni Kopensayii midxc Kiovosumu oiomaprepamu i
2eMamoo2iyHUMU  NOKASHUKAMU  81000paxcaroms  KOMHWIEKCHICMb  pe2yNsIMOPHUX MeXaHizmie
eomeocmazy. Ompumani O0aHi NiOMEEPOHCYIOMb OOYLIbHICMb 0OHOYACHO20 MOHIMOPUHZY bOema-
2iopokcubymupam, 2noxo3a, Jiinonpomeiou 6 Kposi 01 OYiHKU Memaboniunoi adanmayii ma
PU3BUKIB PO3BUMKY HOPYULEHb 3 CYUACHUX CUCEM YMPUMAHHS MOTOYHUX KOPIG.

Knrwouoei cnosa: roposu wsiybkoi nopoou, Oiomapkepu, mopghonociuni i Oioximiuni
NOKA3HUKU KPOBI, Kopenayisn, aoanmayis, MiKpOKIimMam.

Crarrts mamiiia g0 peaakiii 20 ciuns 2026 poky
CrarTs npoinuia pereHsyBanHs 23 srotoro 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
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genetic 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
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animals 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
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variability, including mutational and combinational, play the most important role. As
for 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.
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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
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.
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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.

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.
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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, 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
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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
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.
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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.

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 is, 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
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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
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].
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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
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.
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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 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
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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].

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.
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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 crosses.

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 is 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.
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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 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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Anomauis

Cmamms mae onucosuti ma 021008uil Xapakmep i Npucesdena awanizy GUKOPUCHAHHSL
CyuacHux memoois cenekyii' y meapuHnuymsi. Buceimneno npoyec cenexyii, ax 8axciugoi ckiadogoi
azpapHo2o CEeKmopy, OCKIIbKU 6IH CHPUSE NOKPAUWEHHIO 2eHeMUYHUX XAPAKMEepUCmux meapun.
Taxooc onucano HatlepexmueHiui mMemoou cenexkyii y meapunHuymei, acpapHomy CeKmopi.
Hazonoweno, wo meopemuunoio ocnogow cenexyii € ceHemuka i milbKu 21uO0Ke 3HAHHS 3AKOHIE
MIHIUBOCMI mMa YCNAOKYBAHHA O3HAK O003801UMb CeleKYIOHepy 2PAMOMHO NIAHYy8amu mda
npogooumu cenekyiliny pooomy. Brasamo, wo Kpim eeHemuku, celeKyioHep NOBUHEeH Mamu
IPYHMOBHI 3HAHHA 0i0N102ii 00pano020 00'ekma O0CHIONHCEHHSA, 3AKOHIB 11020 PO3ZMHOIICEHHS, POCHY
ma po3eumky tio2o 0CoOUH, ix cmiukocmi 00 IHEeKYIlHUX 3aX80PI08AHb MA THUUX HECHPUANIUBUX
ghaxmopis nHaexkonuwHbL020 cepedosunia. Omoice UCIMIEHO Yy cmammi, Wo, celeKyilini npospamu
30 CMBOpEeHHS HOBUX COpMi6 pOCIuUH 1 NOpi0 meapuH, nepui 3a 6ce, MiYyHO 0A3VIOMbCA HA
CEHEeMUYHUX NPUHYUNAX, CNUPAIOYUCL HA 3aKOHU 2eHemuku. Y cmammi makxoodic onucano, 5K
2CHeMUYHI MA CeneKYiliHi OO0CHIONCEHHS CIlbCbKO2OCNOOAPCLKUX MBAPUH € KIOYOBUMU OJIs
niOBUWEHH — NPOOYKMUBHOCMI  ma  AKOcmi  Cilbcbkoeocnodapcwvkoi  npodykyii.  Taxooic
PO32180A€EMbCA, AK CYYACHe MBAPUHHUYMBO, BUKOPUCTNOBYIOUU OOCASHEHHS (DYHOAMEeHMATbHUX
Oionociunux Hayk, exmouaroyu JIHK-mexuonozii, npuzgooums 00 nio08UWeHHsI eKOHOMIYHOL
eheKmusHoCmi 68 azponpomMuciogomy Komniexci. Haeonoweno, wo KinbKicHi O3HAKU )y MEAPUH €
0CObNUBO BANCIUBUMU, BKITOUAIOYU BUPOOHUYMBO MOJIOKA, CKAAO MOJIOKA, AKICMb M'sica ma myuwi,
NI00IYICMb, A MAKONC CMIUKICMb ab0 cnputinamaugicms 00 ingexyiu. Taxoac onucano yi o3HaKu,
AK ~ NepeBandCcHO NOJceHHI, WO € pe3ylbmamom 63aeM00ii KilbKox 2eHie. B pesynomami
HA20NO0UWIEHO, WO PO36UMOK €KOHOMIYHO KOPUCHUX O3HAK MAKOXC MAE SUPIUATIbHE 3HAYEHHS, |
XPOMOCOMHI Kapmu CilbCbKO20CNOOAPCbKUX MEAPUH € HeOOXIOHUMU, WO Ye NIOBUULYE UMOBIPHICTb
8UABNEHHS NONIICEHHUX KIIbKICHUX O3HAK Ma epekmusHicmv cenekyitiHux 3yCuilb 3a 00NOMO20I0
2eHeMUYHUX MapKepIs.

Knrouoei cnosa: J[HK, cenexyis, meapuHnuymeo, MiHIugicms, yCnaoKy8amuHs, Memoou,

PO36e0eHHs1, CiIbCbKO2OCNO0APChKI MEAPUHU, THHOBAYIL, 2eHEMUKA, XPOMOCOMHI KApmu, 2eHemuyHi
mapkepu.
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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
nionozy, momy OJisl NOKPAWeHHS SAKOCMI 8I000pY CEUHOMAMOK HA NPOMA3L NEePuioc0 MUNCHS
nakmayii  OoYintbHO OYiHI8aAmMU WUOKICMb [ Xapakmep ONYCKAHHA mynyba Ha nioniozy.
Ceunomamox, siki nosinono (3a 10 i Oinbuwe cex.) onyckaroms myayo Ha nionocy 6iOHOCAMb 00
nnasnozo muny (I ). Ceunomamox, ki weuoKko (3a 6 i MeHuie cek.) onyckaioms myny6 Ha nionoey,
giOHOoCamMb 00 pizkozco muny ( II). Ceunomamox, sKi onyckaromo myayd Ha nioiocy — mo noGiibHO,
mo weuoxo, Gionocamv 00 smiwanoeo muny ( IIl). Hatimenwe 6yno 3adasneno nopocam
ceunomamkamu I, a naubinowe - Il i 111 munis. Cnaokosicms xapakxmepy ONYCKaHHs mynyoa Ha
nionozy 3a @exnepom — 0,360,025 (p < 0,001), a noemopiosanicme — 0,20+0,08 (p < 0,05). [na
8I0MBOPEHHs. NIEMIHHO20 CMaoda 8i00UparomMbCs CBUHOMAMKU, SIKI MAOMb NAAGHUL MUN ONYCKAHHSA
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myny6y Ha nionocy, a meapuu pizkoeo i 3MIian020 muny 3 HU3LKUMU 6IOMEOPHUMU O3HAKAMU —
gubpaxogyioms. Po3pobneno cnocibd oyinku cmpecocmiukocmi MONOOHAKY CEUHel 34 PAXyHOK
KOHMPOTIO iX emoN02iYHUX | IMYHONIO02IYHUX PeaKyill, OCMAaHHI BUHAYAIOMb 3a PO3MIPOM NPUNYXLOT
NIAMU BYWHOI pAKOBUHU Yepe3 O0OHY 000y Nicla GIONYYeHHA MONOOHAKY, 00 CMpeccmilkozo,
CMPeCcCcXuibHO20 | Cmpec-CyMHIBHO20 IOHOCAMb MOJIOOHAK, YV AKO20 pPO3MIp Npunyxioi niamu
KOIUBaemvcsi 8ionogiono 8 mexcax 1,1-1,5 cm; 2,1-2,5 cm, 1,6-2,0 cm, a emonociuny peaxyiro
BUBHAYAIOMb 34 THOEKCOM acpecu8Hoi nogediHKu 3a neputy 000y nicis 6ionyuenHs. []o
cmpeccmiiiko2o, CMpeccXUIbHO20 i CMPecCyMHIBHO20 BIOHOCAMb MONOOHAK IHOEKC azpecuHol
AKMUBHOCMI K020 Mae 3Hauerns gionoesiorno 0,04; 0,07 i 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
HOpMOBAH020 8iOXUNeHHs dcugoi macu axux oyro +1,0 i suwe (p<0,001). Po3pobreno cnocio
OYIHKU ma 8I000py CEBUHOMAMOK 34 CMPEeCOCXUIbHICMIO Hawjadkie. 3 memolo mouyHoCmi i
eheKmusHOCmi OYIHKU MAMO4YH020 NO2ONI8’S1 3a CMPECOCXUNbHICMIO HAWAOKIE OOYLIbHO OJis
cenekyii 8i0OuUpamu c6UHOMamox, y eHizoi axux nanivyemocsa 80-100 % cmpec-cmitikux nopocsam,
wo Hanexcams 0o knacy M+. Pospobneno cnocid 8i0bopy KHyYpié 3a cmMpecOoCXUlbHICmio iXHIX
HAWAoOKI8, 3a AKUM HA NePULOMYy emani Nicjis 8i0JIy4eHHs NOPOCAM KHYPI& OYIHIOWMb 3d AKICHIO
NOMOMCMBa OMPUMAHO20 8i0 NOKPUMUX MAMOK 3210HO Oitoyoi Incmpykyii 3 60HIMY8anHs ceuHell
(2003 p.) i euznauaroms ix KIAC, HA OPY2OMY — BUSHAYAIOMb [HOUBIOYANbHY CMPECOCXUNbHICTb
nopocam y 2Hiz0l KOMCHOI C8UHOMAMKU 3a Koe@hiyiecHmom 3miHu dcueoi macu nopocam ua 10-i
OeHb nicisa 0ii MexXHON02IYHUX CMpeci8, Ha MpemvomMy — 6CMAHOBII0IMb B8I0COMOK HAWAOKIE )
iXHIX eni30ax 3 pi3Hol0 cmpecocmilKicmio), Ha yemeepmomy — y 6 micayie GU3HAYAIOMb KIAC
KHYPI8 3a 8lACHOI0 NPOOYKMUBHICMIO HAWAOKIE 32I0HO IHCMPYKYIL 3 OOHIMYBAHHS, HA N SAMOMY —
giobuparoms KHypie Kiacy enima 32i0Ho Oitouoi [nempyxyii 3 6onimysanns ceunei (2003 p.), axi
marwome  60-100 % cmpecocmiukux Hawaokie y eHi30ax, OMPUMAHUX 6I0 NOKPUMUX HUMU
CEUHOMAMOK.

Knrouogi cnoea: nopooa, cenexyis, mexmonozis, c6umi, KHYpU, CEUHOMAMKU, NOPOCAMA,
MONOOHSIK, NPOOYKMUBHICIb, 30epedceHicmb.

Beryn. Opni€elo 3 yMOB YCHIIIHOTO HApoOITyBaHHS BUPOOHMIITBA CBUHUHU B
VYkpaiHi, € npoBeaeHHs iHTeHCU(IKAIT TaTy31 Ha 1HHOBAIIMHINA ocHOBI. [leprn 3a Bce,
CTaH Tally31 CBUHAPCTBA, 3AJICKUTh BiJl peaizallli KOMIUIEKCY (akTopiB: MOBHOIIHHOL
TOJIIBIIl, ONTHMAJLHUX YMOB YTpPUMaHHS, €QEKTUBHOI CENEKIIHHO-TIIIEMIHHOT
po0oTH, siKa CpsMOBaHa Ha YJJOCKOHAJICHHS ICHYIOUHX 1 CTBOPEHHSI HOBHUX CIIeliati-
30BaHMX JIHIM, THIIB, MOPiJ Ta iX KPOCIB 3 METOK 301IbIICHHS BUPOOHUIITBA
BHCOKOSIKICHOT CBMHMHM Ha OCHOBI METOJIB CXpEILIyBaHHS, MOPOJHO-TIHIAHOI Ta
MDKJIIHIMHOT T10puau3anii [ 1, 2].

Ha punky Ykpainu 3a manumu [3] moroJfiiB’si crieriaigizoBaHUX MOPiJ CBUHEH
BITUM3HSHOTO TOXOJKEHHS (YepBOHA OuI0MOsica, IMOJTaBChKa M’sCHA, YKpaiHCbKa
M’sICHa ) CTAHOBHJIO OIS 2 %.

Jlaui JoKadbHI TOpoJa M’SICHOTO HAIpsIMKY MPOMYKTHBHOCTI, 3a HHU3KOIO
rOCIOJapChKO KOPUCHHUX O3HAaK HE MOXYThb IOBHOLIHHO KOHKYpyBaTd 13
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3apyO1KHHUMH BHUCOKOMPOJIYKTUBHUMHU CYYaCHUMH TIOPOJAMH KOCMOTIOJITaMU B
yMOBaX MPOMUCIIOBOT'O BUPOOHUIITBA.

BpaxoByroun Te, 110 CBHHI CHEIIali30BaHUX M’ SICHUX IOPIJ BITYU3HSIHOTO
MOXO/DKCHHS ~ MAalOTh TEBHY CEJCKIIMHY IUTACTUYHICTh, JOCHUTH aKTyaJIbHUM 1
MEePCIEKTUBHUM € BH3HAYCHHS BIUIMBY TEHOTUIIOBUX 1 MapaTUNOBUX (HaKTOpIB Ha
010J0T1YHI OCOOMHMBOCTI 3 METOIO iX TOKpAIlIeHHS, BUSBICHHS Oa)KaHOTO pPIBHSA
KJIFOUOBUX O3HAK MPOJTYKTHUBHOCTI Ta MAPKETHHTOBOTO yIO00aHHS.

AHaJgi3 ocTaHHiX gocaizkeHb i myOuaikamii. Bimomo, mo ycmimiHe
MOPOJIOYTBOPEHHSI CBUHEH 3aleXWUTh B BIUIMBY TEXHOJOTIYHMX 1 CEJIEKIIHHO-
reHeTHyHux ¢aktopiB [2]. o TPUCKOPEHHS CENEeKIIMHUX TMPOIEeCiB ChOTOIHI
aKTUBHO pO3pOOJSIOTh 1 3aCTOCOBYIOTh TE€HETHYHI METOAu. Y TEePCHEeKTUBI
IJIAHY€ThbCS 3aCTOCYBAaHHA IIUX METOJIB  JJii OTPUMAaHHA y HaWOIMK4IOMY
MalOyTHHOMY TOMYJISIIIA  «EJTITHUX» CBUHEH 13 HOBUMH MPOJYyKTUBHUMHU
XapakTepUcTHUKaMH [6].

OmHOI0 BaXKJIMBOIO MPOOJIEMOIO y PO3BEJCHHI CBUHEH € IMJABUIIECHHS SIKOCTI
M’sica Ta MiJIBUILIEHHS BIATBOPIOBAIbHUX O3HaK [7, 8]. Hampukman, mociimkeHHS
IOKa3ajio, 0 KiIbKa TreHiB KaHguaartiB, BkiIrodaroun MC4R, IGF2, ADRB3 Ta
ATP1A2, cunpHO BIUIMBAJIX Ha sSKicTh M’sica [8, 9, 10, 11, 19].

[InsaxoM onTuMizallli roAiBiIl, METOMIB YTPUMaHHs, CIIOCOOY eKCIuTyararii 1
BUKOPUCTAHHS TBAapUH CTBOPIOIOTHCS BIJMOBIAHI YMOBHU JUIsl MPUCKOPECHHS
CeJIeKIIMHOTO MPOIeCy Ta, 1HKOJW, HaBITh CTBOPEHHS MOpiA. s MmigBHUIIEHHS
BIITBOPIOBAJIbBHUX O3HAaK CBHHEW B YMOBax ChbOIOJICHHS HEOOXIIHO «pO3pOOUTH Ta
BIIPOBAJIUTH HOBI TEXHOJIOTII, IHCTPYMEHTH Ta METOJIU, SIK1 IOMIOMOXYTh 30UIBIIIUTH
0araToIUIiIHICTh, TIIBHIIUTH 30€pEKEHICTh IIOTOMCTBA Ta MOJAIBINY HOTO
IHTEHCUBHICTH POCTY ¥ MOKPAIIUTH PEIPOTyKTUBHI SIKOCTI CBUHEH B miyiomy [11].

Ha manomy erami B cenekiii CBHHEH ISl OIIHKM iX TEHETHYHOI IIIHHOCTI
HaWOLIBII TOIMPEHUM METOJIOM € BUKOPHUCTaHHS JOCUThH Beaukoi kiipkocti JIHK-
MapKepiB, 110 MOB’sA3aH] 13 TeHaAMHU.

JlocmiiKeHHSIMU TTPOBEACHUMH Y J1ab0paropii reHeTUKH [HCTUTYTy CBHHApPCTBA
1 AIIB HAAH BcTaHOBIIEHO, IO 3aCTOCYBAaHHS MOJIEKYJIIPHO-TEHETUYHUX MAapPKEPIB
y CeJIeKIli M’SICHUX CBUHEH 3a0e3neuye MiJBUILEHHS TOYHOCTI BIIOOpPY TBapHH 3a
MPOJYKTUBHUMH Ta BIATBOPIOBAILHUMU O3HaKaMu. (OcoOJNMBY yBary JIOIJIBHO
3ocepenutu Ha Mapkepax reHiB RYRI, MC4R, IGF2 ta LEP, acouiiloBaHux i3
M’SICHOIO TIPOJYKTUBHICTIO, IHTEHCUBHICTIO POCTY Ta €()EKTHBHICTIO BUKOPUCTAHHS
KopMy. BukopucTtaHHs Mapkep-acoliiioBaHOi ceJeKlii CHpusie 30epe’KEeHHIO
MOPOJHOT CTIETIM(IYHOCTI 32 OJHOYACHOTO TEHETHYHOTO TOJIMeHHs momyJsii. e
CTBOPIOE HayKOBO OoOTpyHTOBaHI nepeyMoBU TUTSt 1 IBUTIIECHHS
KOHKYPEHTOCTIPOMOKHOCTI TMOPOJIM B YMOBAX Cy4aCHHMX MPOMUCIIOBHX TEXHOJIOTISX
ray3i cBuHapcTBa [12].

Metow nociigkenb OyJi0 BHU3HAYCHHS TIEPCIIEKTUB TMOKPAIEHHS CBUHEH
BITUM3HSHOI CEJICKII IIIIXOM BHKOPHCTaHHS CEJICKIIMHMX 1 TEXHOJIOTIYHHUX
METO/IIB.
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Bukinaag oOCHOBHOro  marepiajy  JOCHiI:KeHHAA. Y  JOCHIJIKEHHAX
BUKOPHCTOBYBAJIM AaHATITHYHI, 300T€XHIYHI 1 CTAaTUCTUYHI MeToau. B ocHOBY
PEe3yJIbTATIB JOCHIKEHb JISATJIM PO3p00JICeHI HAyKOBISIMH [HCTUTYTYy CBHHApCTBa 1
AIIB HAAH aBTOpchKi CBIAOLTBA 1 TATEHTH HA BUHAXI] CIIBAaBTOPIB JJAHOI CTATTI.

Hocnimkennss Oynu TpoBeaeHHI mpoTaroMm octaHHix 15 pokie 'y TOB
«Arponpaiim Xomaua» Opechkoi 00yacTi, A€ PO3BOIATH MOPOAY Beluka Oina i
JaHapac QpaHIry3ChKOTO MOXO/HKEHHA. JloCmiKeHHs] MPOBOAWIN Yy Tpu eramnu. Ha
NEepIIoMy eTari BU3HAYajdl MaTePUHCHKI SIKOCTI CBHHOMATOK BENIMKOi 0101 3a
XapaKTepoM OmmycKaHHs TyiayOy Ha mimory (n=180 cBuHOMaToK). CBHHOMATOK, SIK1
noBUIbHO (3a 10 1 OuIbIIEe CEK.) OMyCKalTh TydyO Ha MiAJIOTY BITHOCHUIU 10
rwiaBHoro tumy (I ). CBUHOMATOK, SIKI IIBUAKO (32 6 1 MEHIIIE CEeK.) OIMyCKaJIU TYJIyO
Ha MIOTY, BiAHOCUIH 110 pizkoro tumy ( II). CBuHOMATOK, K1 OIycKanu TyJqyO Ha
MIJIJIOTY — TO MOBUIBHO, TO IIBUJIKO, BIAHOCHIIM 10 3Mimanoro tumy ( I1I).

Ha npyromy erami (n=490 roiiB MOJOIHSAKY BEJIMKOiI  OUI0T MOPOJIN)
BU3HAYAIU CTPECOCTIMKICTh MOJIOJHSAKY CBHHEH 3a €TOJIOT1YHOI 1 IMYHOJOTIYHOIO
peakiiero. OCTaHHIO BU3HAYAIOTH 32 PO3MIPOM MPUITYXJIOT MUISIMH BYITHOT PAaKOBUHU
yepe3 OJIHy 00y Micisg  BUIIYYEHHS  MOJIOJHSKY; JIO  CTPECOCTIMKOrO,
CTPECOCXWJIBHOTO 1 CTPEC-CYMHIBHOIO BIJHOCWIM MOJIOAHSIK, Y SIKOIO pPO3MIp
MPUITYXJIOl TUISIMUA KOJMBBCS BIJMOBIAHO B Mexax 1,1-1,5 cm; 2,1-2,5 cm, 1,6-2,0 cm,
a eTOJIOTIYHA peakxilis BU3HAuajacs 3a 1HJAEKCOM arpeCMBHOI MOBEIIHKH 3a TEpIIy
o0y micns BiuTydeHHs. J[o cTpecoCTIMKOro, CTpeCOCXMIBHOIO 1 CTPECOCYMHIBHOTO
BIJHOCSTH MOJIOIHSIK IHJIEKC arpecMBHOI aKTHUBHOCTI $KOTO MaB 3HA4YCHHS
BiamoBigHO 0,04; 0,07 1 0,05.

Inaexc arpecuBHOCTI BU3HAYAIM 32 (POPMYIIOFO:

[A= At/ t (1),

ne, IA— 1Hgekc arpecuBHOCTI, At — (haKTHYHI BUTPATH Yacy Ha MPOSIBICHHS
aKTUBHOCTI; t — 3arajbHUN Yac CIOCTEPEKEHb, B HAIIMX JOCTIKEHHIX t = 24
TOJIMHU.

Ha Ttperbomy etami (n= 444 royiB MOJOIHSAKY BEJIUKOi OUIOT MOpOau) IJst
JOCIIKEHb HAMH OYyJI0 BU3HAYEHO KOe(IIIEHT 3MiHU kUBOi Macu mopocsT (K3xm)
3a nepios 10-1eHHOT [1Ii TEXHOJOTIYHOTO CTPECY :

K3zxm = A-M /8 (2),

ne A — nepeTBopeHe 3HaUeHHs KOKHO1 JIaTH BapialliHOTO psiay;
M - cepenne apudmeTyHe 3HAYCHHS; O - CEpEIHE KBaJApaTUUHE
BIIXMJICHHS.

Jlist Bu3HaueHHs (K3kM) mopocsT 1HAUBITyaIbHO 3BAXKyBaJIU MEepe OYaTKOM
crpec-hakTopa 1 yepe3 10 gHIB micis 3akiHYCHHS HOro Aii 1 BU3HAYAIH PI3HUIIO
’KUBOT MacH 3a TMepioj] TeCTyBaHHS. AHAJIOTIYHO MOXKHA TIPOBOJUTH TECTYBaHHS 1
TICTISl 3aKIHYEHHS JOPOIIyBaHHS 1 IEPEBEICHHS MOPOCAT HA BUPOIITYBAHHS.

Ha yeTrBeproMy erari miciig BiJTly4€HHS MMOPOCAT CBUHOMATOK OI[IHIOBAJIM 3a
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BIITROPIOBAJIbBHUMH SIKOCTSIMH 3T1HO Aitouoi IHCTpykiiii 3 OOHITYBaHHS CBUHEH
(2003 p.) 1 Bu3Hauanu iXHIM Kiac. YCl CBUHOMATKH 3a BIATBOPHUMHU SKOCTSIMHU
HajgeXxaau 70 Kiacy emita. Jlaml BU3HAyaau 1HIWMBIAYaJIbHY CTPECOCXUJIbHICTh
MOPOCSAT Y THI3/I KO’KHOI CBUHOMATKH 3a KoedimieHToM 3MiHu *kuBoi Macu (K3XXKM)
nopocsatT Ha 10- fmeHp michns ili  TEXHOJIOTIYHUX CTpeciB (BILAJIydeHHS 1
neperpymnyBadHs). 3a UM TOKa3HUKOM IOPOCAT MOAULIIA Ha Tpu Kiacu: M+ —
CTPECOCTIKi, M- — cTpecodyTauBi i Mo — CTpeCOCYMHIBHI OCOOMHH.

Ha m’aromy ertami (n=1139 rome MOnOgHSAKY) po3poOisiiin crmocid BimOopy
KHYpIiB 3a CTPECOCXWJIBHICTIO iX Ham@AAKiB, 3a SKAM Yy TEPIIy Yepry Micis
BIINTYYCHHSI TOPOCAT KHYPIB OLIHIOBAJIM 3a SKICTIO IMOTOMCTBAa OTPHUMAHOIO BiJ
MOKPUTUX MaTOK 3TigHO IHCTpyKIli 3 OoHiTyBaHHs cBUHEH (2003 p.) 1 BU3HAYAIOTh
iXHIN KJac; y IpYyTy 4epry — BU3HAYAIH 1HAUBIAYaTbHY CTPECOCXMIBHICTH TOPOCAT Y
THI3/I1 KOXKHOT CBUHOMATKH 3a KoedirieHToM 3miHu xkuBoi Macu (K3XM) nopocst Ha
10-it nenp micns M1i TEXHOJIOTIYHMX CTPECIB; y TPETIO Yepry — BCTAaHOBIIIOBAIHU
B1JICOTOK HAIIaJIKiB y IXHIX THI3/1aX 3 PI3HOIO0 CTPECOCTINKICTIO); HA YETBEPTOMY — Y 6
MICSIIIB BU3HAYAIOTh KJac KHYPIB 3a BJIACHOIO MPOJYKTUBHICTIO HAIIAJKIB 3T1THO
[HCTpYKIIiT 3 OOHITYBaHHS; Ha IT'SITOMY — B1IOMpalId KHYpIB KJacy eJiTa Kl MalTh
60-100 % crpecocTIIKUX HamA@AKIB Yy THI3/1aX, OTPUMAHUX B1J MOKPUTHUX HUMU
CBUHOMATOK.

[ToBeninky, OPOAYKTUBHICTH TBapUH  Ta €EKOHOMIYHY €(EKTUBHICTb
pe3yJIbTaTIB AOCTIKEHb BU3Hauanu 3a [13, 14]. PesynapTatu gociiikeHb 00po0ieH1
3a JIOTIOMOT'0I0 METO/IIB BapialiifHoOi cTaTUCTUKH [15].

3aranpbHOBIIOMO, IO Ha MPUCKOPEHHS TE€HETUYHOTO MPOTPECy BIUIMBAIOTH
TEXHOJIOTIYHI 1 CEJICKIIMHI MpollecH. 3ajadya TEXHOJIOTIi B MOPOJOYTBOPCHHI €
CTBOpEHHsSI O0OpOOYTYy /Jis TBAapWUH MIISXOM YIOCKOHAJICHHS YMOB YyTPHUMAaHHS,
TOMIBII 1 BIITBOPEHHS, TAKOXK 3aPOBAHKCHHS IITYYHOTO OCIMEHIHHS, MEPEHECECHHS
€MOpI10HIB, KIIOHYBaHHS.

3amava CeNeKIIHHUX MPOIIECIB € PO3poOKa HOBUX CMOCOOIB OIIHKH 1 BiAOOPY
TBapWH Ha 0a3i reHeTHKH Ta 0101H(GOPMATUKU JJII OTPUMAHHS OLIBII MPOTYKTUBHUX
Ta CTIMKHUX 10 XBOpOO reHoTUmiB. ['eHeTMUHMI aHaNi3 Ta Pe3yJIbTaTH CENEeKUIMHUX
EKCIIEPUMEHTIB TOKa3yl0Th MOXJIMBICTh BKJIIOUEHHS O3HAK MPUCTOCOBAHOCTI Yy
CeJIeKIIHUHN TpoIIeC.

Ha wnam mormsia, 17 MOKpalleHHS BITYM3HSHUX M SCHUX MOPiJ HEOOX1THO
BIPOBA/KYBAaTH 1HTEHCUBHI MPOMUCIIOBI Ta OpraHIYH1 TEXHOJOTIi, AKi PO3pO0IIeHi,
nepeBipeHi Ta BrpoBamkeHi [HctutyTom cBunapersa 1 AIIB HAAH [16, 17], a Takox
3aCTOCOBYBAaTH BHPOIIYBaHHS IUICMIHHUX CBHHEH B CTaHKax 0OJagHAHUX
CJIEKTPOHHUMH KOPMOBHUMH CTAaHIIISIMH, SIKI JalOTh TOYHY 1H(GOpPMAIO MPO PICT
KUBOI ~ MacHu, CIOXXHMBAHHS KOPMIB, TPYIIOBY, Xap4yoBy, CTaTeBY TOBEIIHKY,
MOKAa3HUKU 3/I0pOB’S, 3a0e3MeuyioTh COPTYBaHHS TBapHH Jlnst  migcucHUX
CBMHOMATOK JOIUIbHO 3actocoByBath SowMAX, EasySlider, nns BimmyueHux
MOPOCSAT, PEMOHTHOTO IUIEMIHHOTO MOJIOAHsKY Nedap Veero, nmms Xomoctux i
nopocHux cBuHoMatok Skiold, Intellitek, Freda.
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VY cenekniiHo-TIIeMiHHIA poOO0TI BaXXJIMBE MICIE BIABOAUTHCS MaTEPUHCHKUM
BJIACTUBOCTSIM CBHUHOMATOK, BIJ| SIKUX 3aJICKHUTh PICT, PO3BUTOK Ta 30€PEKEHICTDH
nopocst. [l MaTepuHCHKMMM BJIACTUBOCTSIMHU PO3YyMIIOTh HE TIIBKH KUIBKICTH 1
AKICTh MOJIOKA, CTAaH MOJIOYHOI 3aJI03H, BUX1J MPHUIUIOAY, @ i 00epekHE CTaBICHHS
710 moToMcTBa. ToMy Ui TMOKpAIIEHHS SKOCTI BiIOOPY CBMHOMATOK Ha MPOTS3i
MEPIIOTO TIKHS JAKTallll JOIIBHO OILIHIOBATH MIBHJAKICTH 1 XapakTep OIyCKaHHS
Tylly0a Ha TIAJIOTY.

B ymoBax TOB «Arpormpaiim XonauHr» AJis BIATBOPEHHS IUIEMIHHOTO CTaja
BiIOMpayiM CBHHOMATKH, SIKI MajM IUIABHWM THUIT OMyCKaHHS TyiayOy Ha Mmajory, a
TBapHWH PI3KOTr0 1 3MIMIAHOTO TUITY — BHOpakoByBaji. YoMy OyJi0 B3SITO 3a OCHOBY
THUII TIOBE/IIHKM CBUHOMATOK MPU OMYCKAaHHI Tyjiy0a Ha miaiory. Mu BUXOIWIH 3
TOTO, 10 Y HOBOHAPOKEHUX MOPOCST-CUCYHIB MOBHICTIO BIJICYTHIM CTOpPOKOBHIA
pednekc, a TOMy TMEpIIMA THKICHb JKUTTA € KPUTUYHUM JJI1 HUX: B el mepioa
HalOLIbIlIe THHE IOPOCAT BiJ 3aJaBJICHHS CBHHOMATKOIO. B CTpyKTypi Biaxomy
3a/1aBjIeHl TMopocsaTa ckiamgaroth 42-46 %. 3a ganumm [18] 64 % mopocsT
3aJIaBIIIOIOTHCS CBMHOMATKOIO MIPH MEepeBepTaHHI CBUHOMATKH 3 OOKy Ha OlK, a pH
JISITaHH1 PIBHO Ha migyiory — 36 %

Y mopocAT MOYMHAIOUM 3 JPYroro THOKHS JKUTTS BHUPOOISIETHCS yYMOBHUI
CTOpOXOBUM pediekc, a TOMYy pPHU3UK OYTH 3a/1aBJIC€HUM CBHHOMATKOIO CHJILHO
3MCHIITY€ThCA.

XapakTep OonyCKaHHsI CBUHOMATKOIO TyJy0a Ha MiJIOTY Ma€ MpsiMUAM 3B'A30K 13
30epexkeHicTio mopocsat (tadm.l). Jlani cBiguath npo Te, 10 HaWMeEHIe OyJio
3aJ1aBJICHO MOpOCIT cBUHOMaTtkamu | Tumy, a HaiOuneme — II 1 I Tumis. lemro
BUIIMN BiaXia mopocsat y Matok I Tumy moB’si3aHuii 3 TUM, 110 Yy IXHIX TTOPOCST HE
CIIpaIlbOBYBaB CTOPOKOBUM pedekc Mpu HECTAaOUIBHOMY XapaKTepy OITyCKaHHS
TyyOy Ha MiJIJIory .

Tabm. 1
IHoxka3zHukM 30epexkeHOCTI Ta BiIXOAY MOPOCAT Y CBUHOMATOK Pi3HOI0 BiKY i
Pi3HUX THIIIB MOBEAIHKHU Y IiICHCHUI Mepioj

Kinbkicth mopocsrt, TosiB
Tun martok IpYU BiIJTy4eH1 B 45 3a[1aBJICHUX Ha OJHY
ITHIB CBUHOMATKY
I 8,87 0,28
[o nmepeBipstOTHCS II 8,28 0,57
111 8,40 0,66
I 10,17 0,65
OcHOBHI II 10,05 0,74
111 10,11 0,84
I 9,52 0,46
Martku BChOTO cTaaa 11 9,16 0,65
I 9,25 0,75
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JlaH1 cBiyaTh Mpo Te, 10 HaiiMeHIIe Oyi0 3aAaBiIeHO MOPOCAT CBUHOMAaTKaMU
I Tuny, a Haibinpme — II 1 III Tumis. Jdemo Bummii Biaxia mopocar y marok III tumy
OB’ SI3aHMUM 3 THUM, IO y IXHIX MOPOCAT HE CIPAIbOBYBAaB CTOPOXKOBUH pediiekc mpu
HecTabUTbHOMY XapaKTepy OIyCKaHHs TylyOy Ha MiJJIory.

CragKoBICTh XapaKTepy OIyCKaHHA Tyiayba Ha mimmory 3a dexHepom —
0,36+0,025; P < 0,001, a moBToproBanicts — 0,20+0,08 P < 0,05, mo nae migcraBy
JUTSI 3ACTOCYBAHHS ITI€1 €TOJOTIYHOT O3HAKU Y CEJICKIIii.

OpHMUM 13 MPIOPUTETHUX HAIPSIMKIB CENIEKIIii, 10 BU3HAYAIOTh €(PEKTUBHICTh
Ta TEMNH CEJEeKUIHHOTO TMPOIECy, 3aJIUIIAETbCS PO3POOKAa paHHBOI OIIHKH
IUIEMIHHUX Ta MPOAYKTHUBHUX SIKOCTEH CBUHEH, IO JO3BOJISIIOTH CIPSIMOBAHO
MPOBOJIUTH BiI0Ip PEMOHTHOTO MOJIOJHSIKY Ta KOMIUIEKTYBaHHS CTaja, 3MEHIIUTH
YUCEJBHICTh MOJIOJHIKY Ha BUPOIIYBaHHI.

B ymoBax TOB «Arponpaiim XOJAUHT» TPOBEICHO OIIHKA MOJIOAHSKY
cBUHeW mopoau naHapac y Bimi 30-180 gHIB 3a MOKa3HUMKAMHM >KUBOi MacH,
CepeaHbLO000BOI0  MIPHUPOCTY,  30€PEKEHOCTI  IOTOJIB’S,  IMYyHOJOTIYHOI
PEaKTUBHOCTI Ta MOBEIIHKH.

I3 490 romiB MOJOAHSKY, MiJJIaHUX TMEPEBIPIl HA CTPECO3AICKHICTH 3a
BKazaHuM Bumle crnocobom 50,2 % Oymm crpecoctiiikumu, 36,5 % —
cTpecoCcyMHIBHUMHU, 13% — CTpeCOCXUITbHUMU.

BenuuuHa npumyxioi missMA MOPOCAT MPH iX BIUIYYEHHI 1 NEperpyyBaHHI
MaJjia 3B’S130K 3 )KMBOIO Macow y 4 wmicami (r+=m, = -0,7+0,02 ) ta 6 MicsuiB — (r£m;
=0,5+0,03).

[Toka3HUKH IMyHOJIOTIYHOT PEaKTUBHOCTI Ta arpeCUBHOI MOBEAIHKUA B TIOPOCST
3a nepiry q00y MICis BiUTyYeHHS peIcTaBlieHl y Tabmuill 2.

Tabm. 2
IHoka3HMKHN IMYHOJIOTIYHOI PEAKTHUBHOCTI Ta AaTPECUBHOI MOBEAIHKYU B MOPOCHAT
3a mepuuy 00y micjisi BilJIy4YeHHsI

[Toka3Huk ['pyna
I- crpecocxunpHi | II-ctpecocymHiBHi | III- cTpecocTiiKi
Hopmosane -1,0 1 MeHIIE 0,5...+70,5 +1,0 1 O11B1IIE
BIIXMJIEHHS
’)KHBO1 MacH, 6
KigbKiCTh roJiB 65 178 247
Po3mip npumnyxioi 2,1-2,5 1,6-2,0 1,1-1,5
IUIIMH, CM
Innexc
PEaKTUBHOCTI 0,07 0,05 0,04

OTxe, HalBUILy arpecUBHICTh y Mepury A00y Micis TPYNMyBaHHS BHSBISUIN
nopocsara | rpymm, namenmy — III. Ilopocsta Il rpynu 3a nuMm noxka3HUKOM
ITOCIJIATN TTPOMIXKHE TTOJIOKCHHS.
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Ak BugHO 3 Tabnumiy 3, amanTarliiHi BJIACTUBOCTI TOPOCST BIUIMHYJIM Ha
MOJANIBIINH iX PICT, PO3BUTOK Ta 30€PEKEHICTh. Y Billl YOTUPHOX MICSIIIB PI3HUIIS 32
*KHBOI Macoro Mk TBapuHamu I Ta II, II ta III rpyn BignoBigHO cTaHoBmia 2,8 Ta 3
kr, a mix [ Ta III-5,8 xr (p<0,05), BiporigHa pi3HUIIA 3a JKUBOI MacOI0 TBapHH
BCTaHOBJIeHA 1 B mectumicsiyHomy Biti mik [ 1 III rpymamu (Ha 3 xr; (p<0,01).
AHaJIOTIUHI pe3yJIbTaTH OTPUMAaHI 1 32 CEPEIHBOJOOOBUM MPHUPOCTOM YKHUBOI MAacH.
Buxoasum i3 oTpuMaHUX pe3yJbTaTiB, MOKHA 3pOOMTH BHUCHOBOK, ITI0 TECTYyBaHHS
MOPOCAT 3a PO3MIPOM TPHUMYXJIOi TUISIMH BYIIHOI PAaKOBMHU Ta 3a 1HJACKCOM
arpecMBHOCTI y mepiry 100y Micis BiUTydeHHS BKa3y€ Ha PiBEHb aAalTHBHOT HOPMHU
ceuHeil pizHux Tpyn posnoaury (I, II 1 III) 1 cinykuth 00’€KTHUBHUM KPHUTEPIEM
OIIHKH 1X CTPECO3aJIeKHOCTI.

Tabum. 3
IIpoAyKTHBHICTH Ta JKUTTE3AATHICTH MOJIOAHAKY CBHHE 3 Pi3HOI0
aJanTauniiiHo HOPMOIO

I'pyna ’KuBa maca, Kr B: 30epeKeHICTh 3a
nepioJ
4 micsus. 6 MicsA1IB BHPOILLYBaHHS, %
I- cTpec- cxunbHi 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-cTiiiki 54,2+1,55* 97,9+1,18** 91,5+2,71

Hpumimka:* p<0,05;** p<0,01;**

B ymoBax TOB «Arponpaiim XoJaAuHT» BCTAHOBJIEHO, IO Ha MOpPQo-
(1310JIOTIYHUAN CTaH TOPOCAT MICHS BIAJIYYEHHS BiJ] CBUHOMATOK, COPTYBaHHS 1
MEepPEBEJICHHS Ha JOPOIYBAaHHS y TPYNOBl CTAHKM BIUIMBAIOTH Psifi CTpec-(PakTopiB.
[IpuyoMy peakmisi TEHOTHUIIIB Ha CTpec-(paKTOpH MPOTIKAE MO-pI3SHOMY: YacTHHA
MopocsAT 0e300ICHO MEPEHOCUTh «KPU3Y BIIUTYUEHHS», 1HII pearyroTh 3HWKEHHAM
EHeprii pocTy, TPETi 3aiMar0Th MPOMIKHE TTOJIOKEHHS.

VY Tabnuii 4 mokazaHoO PO3MOJLT TBAPUH Y CTaJll 32 BETUYMHOI HOPMOBAHOTO
BIOXWJIEHHSA >KMBOI Macu. I3 TaOmuIl BHAHO, IO HAHOUIbIIE KIJIBKICTH OCOOHH,
BXOJUTH JI0 MOJIAJILHOTO KJIAacy 1 IUIHOC-BapiaHTy. BcTaHOBIEHO, IO MK BETUIHMHOIO
HOPMOBAHOTI'O BIIXHMJICHHS, TTOBEIIHKOIO MTOPOCST Ta MOJAJIBIIOI SHEPri€ro iX PoCcTy
ICHy€e TO3WTHUBHUHM 3B’s130K. HaiiBuila eHeprisi pocTy B KpU30BHH mepion Oyia y
TBApWH, 3HAYEHHS HOPMOBAHOTO BIAXWJIEHHS *HUBOI Macu sikux Oyno +1,0 1 Bumie
(p<0,001). Ocobunu II 1 III rpyn mopiBHAHO 3 iXHIMH OAHOJITKamMH 3 | rpynu B
KpU30BHil niepiosl Oyiu akTUBHIIIMMHU (BignoBigHo Ha 19,21 1 18,31%); BoHu Olniblie
pyxanucs (Ha 32,36 ta 29,81 %) ta 6unucs (1a 80,56 ta 102,81 %).

248

ONoIE



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

Tabm. 4
Po3nogiyt MoJIOAHAKY CBHHEH 32 XapaKTepoM 3MiHHU :KUBOI Macu HA 10-i 1eHb
nicJisl BiluTy4YeHHs

['pynna HopMmoBane BiaXuaeHHs KinpkicTb, %
»KMBOI MacH, 0 TOJI
I -1,0 u menIIC 82 18,47
II -0,5...45,0 197 44,37
111 +1,0 1 OipIIE 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
CBMHEH y €NEeKTPOHHHUX KOPMOBHX CTaHINSX, J€ IIOACHHO aBTOMATUYHO
PEECTPYETHCS KUBA Maca, 1 IPHUPICT, CIOKUBAHHS 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 Yy 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:.
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Tabm. 5
IIpoAYKTHBHICTh T€HOTHIIIB 3 Pi3HOK AJANTHBHOK HOPMOI)
[Toka3Huk I'pynna
I 11 111
HopmoBane BiAXuJIeHHST KHUBOT Macu
-1,0 6 1 menmre | -0,5...+0,5 ¢ +1,001
O1bIIIC
JKuBa maca, Kr:
npu BitydeHH1 y 30 aHiB 7,67+0,25 7,63+0,31 7,65+0,30
Ha 10-# 1eHb Iics BUUTYYCHHS 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**
Cpeanpo1000BUIl PUPICT
710 6-MICSIYHOTO BIKY, T 543+18,06 565+13,30 603+10,31*

Bik nmocsrHeHeHHS >KHWBOI MacH 202,00+6,87 | 194,92+3,53 182,85+2,87
macu 100 kr, qHIB

3abiifHa Maca, KT 110,43+2,1 114,33+2,3 116,67+1,8*
ToBmmHa MWNUKY Haj 6-7 32,60+1,74 | 32,66+1,06 28,10+1,62
I'PYJIHUMH XPEOISIMUU, MM

ITnomia «M’I3€BOT0 BiUKay, CM?2 34,37+1,63 | 40,07+£0,93* | 44,59+1,64%**

Maca 3aJTHBO1 TPETUHU 10,21+0,27 | 10,51+0,22 11,19+0,15
HaIIBTYIU1, KT

Maca ruizga y 21 aeHsp, Kr 46,75+2,33 | 48,89+2,20* 45,10+£2,28
Maca ruizga y 30 gHiB, Kr. 70,02+0,19 | 78,44+0,13 72,16+0,16
BubpakoBano moro:mis's, % :

3a CTAaHOM 3JI0pOB’4 7,14 5,34 2,18
32 PO3BUTKOM 1 €KCTep’ €pOM 14,28 7,63 4,37
3a BIJITBOPIOBAJILHUMH O3HAKaAMU 34,28 32,82 32,84
Bcroro 55,71 45,80 40,87

*_p<0,05,%* - p<0,01; *** - p<0,001

VY Inctutyti cBuHapctBa 1 AIIB HAAH momudikyBanu Bule3a3Haue€HUN
croci0 3a SKUM OILIHIOITh Ta BIAOMPAIOTh CBUHOMATOK 3a CTPECOCXHIJIBHICTIO
HamaakiB. Po3poOseHuii croci® MpoBOJATH y JABa €Tamu. 3a MEpIIMM €TaroM
BU3HAYAIOTh 1HAUBIIyaIbHY CTPECOCXUIIBHICTD MOPOCAT Y THI3/11 KOKHOI CBUHOMATKH
3a Koe(DIIlIEHTOM 3MiHU KHUBOI MacH, 3a IPyTMM — BCTAHOBJIIOIOTH BiJICOTOK HAIIaKIB
y iX THI3ax 3 PI3HOI CTPECOCTIMKICTIO. [lns cenekiii 3a JaHOI 03HAKOMO
B1IOMpalOTh CBUHOMATOK, y THIi3a1 skux Hamiuyerbes 80-100 % crpecocTiiikux
HaIaKIB.

B ymoBax TOB «Arpompaiim XonguHr» mpoBeAeHO mocmiax Ha 129
CBMHOMATKaX BEJIMKOI O170i MOpoaH, SIKI YTPUMYBAIHMCS 3a YMOB IPOMMCIIOBOI
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TeXHOJOrii. 3a KUIBKICTIO CTPECOCTIMKMX HAIlaJKIB y THI3AI CBUHOMATOK

posnoaiauau Ha 11 rpym (Tadi. 6).
Tabm. 6
Ioka3HMKN CTPECCXUIBLHOCTI i BJIaCHOI MPOAYKTHUBHOCTI HAIIA/IKIB

CBMHOMATOK BeJIUKOI 0iJj101 mopoau, X + S

: : E

5| o | «| s ; =he 5

5 s : )

5o .8 | 2| & : g I

< 5 F ¢ S :é ~ o \O o \© am 8

= ‘g Lo o = ﬁ = m H o ; —

2 2 s X 8§ 5 A < ] = O =

e S5 F 23 2 3 g =5 % g

% B 2 c ” = S 2 v =

8 e 2 2 3 ==y ol

3] 3) = O S J & -

3 Z § O E 2

2 %
I 100 M-+ 5 58 106,7+1,23 660+6,91 169
1I 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
\% 80 M- 3 28 101,6+1,21 620+5,98 177
VII | 60 Mo |19 193 102,2+1,62 620+6,71 176
VI | 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¥ ruizpax ceuHomartok I 1 I rpym — Gyno mo 100 % mopocst kiacie M+ 1 Mo;
y tHi3gax ceuHoMarok I, IV 1 V rpyn 6yno o 80 % nopocst knaciB M+, Mo 1 M-;
y tHi3gax ceuHoMmatok VI, VII, 1 VIII rpyn Gyno o 60 % mopocst kiacie M+, Mo 1
M-; y raiznax ceuHomatok [X X XI rpyn Oyno no 40 % mopocst knacie M+, Mo 1
M-.

VY mopocsAT KOXHOTO THi3ga y Billi 6 MicAlIB BU3HAYaJIM JKHUBY Macy,
cepeaHbO000BUM TIPUPICT Ta BIK JOCATHEHHS >XuBOi Macu 100 Kr, miciis 4oro
BU3HAuUajld  KJac CBUHOMATOK 3a MPOAYKTHUBHICTIO HaIAJIKIB 3TIHO AiI0Y0l
[HcTpykiii 3 OOHITYBaHHA CBHUHEW. YCi CBUHOMATKHM 3a BJACHY MNPOAYKTHUBHICTbH
HaIllaJKiB OTpUMaIu Mpu OOHITYBaHHI Kjac eniTa. [loka3HUKM CTPECOCXUIIBHOCTI 1
BJIACHOI MPOAYKTHUBHOCTI HAIQJKIB CBUHOMATOK BEJIMKOI O1JI01 MOPOJH, BKa3yHOTh,
10 BCl CBUHOMATKH KJIacy ejiTa BIAPI3HSUIMCS 3a MOKa3HUKAMU CTPECOCXUIIBHOCTI
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HalaakiB. 30KpeMa, 3a BJIACHOIO IPOJYKTHUBHICTIO HaIaJKiB Kiaacy M+ HaWBHIII
MOKAa3HUKM Malldi CBUHOMATku [ rpynu. 3a CKOPOCTHUTIIICTIO HamaAKiB (BIK
nocsirHeHHs JkuBoi Macu 100 kr) BoHW mepeBakain cBuHOMarok l... XI rpym
BimmoBimHo Ha 3...11 mguiB. Takux TBapuH B crami Oymo 3, 87 %, mo SBHO
HEJIOCTaTHBhO JIsl TIPOBEICHHS €(PEKTHBHOI CeJeKIi 3a 3aJaHor0 O3Hako. Kpim
TOTO, TaKuil piBEHb BIAOOPY B CTajl MPHUBEAE A0 POCTY TOMO3UTOTHOCTI, IO MOXKE
MIPUBECTH JI0 BTPATH BAXKIMBUX TEHOTUIIOBUX O3HAK.

3Bakaloud Ha Te, IO pPI3HUI 3a TMOKAa3HUKAaMU TMPOAYKTUBHOCTI MIX
ceuaomatkamu | i III rpym He € BipOTigHOIO € MOIIILHUM 30UTBIIUTA YHCEIIbHICTH
noroJiB’st TBapuH 11 Bindopy 1o 10,07% 3a paxyHOK 8 CBUHOMATOK TPETHOI IPYyIH,
SIK1 y CBOiX THI3/1ax MaroTh 80% CTpecOCTIMKUX HaIaAKIB Kjaacy M+,

30UTbIIyBAaTH YMCENIbHICTh TMOTOJIB’S TBApWUH JUIsL BIAOOPY 3a paxyHOK
cBuHoMaTok VI rpymu, siki y cBoiX THi3gax MaroTh 60 % CTpecoCTIMKUX HaIaIKiB,
HE JIOIJIBHO TaK SIK 1€ MPHUBEIE 10 3HUKEHHS CEpPeIHbOJO00BUX MPHUPOCTIB Ta
ckopocturiocti HamaakiB mopiBHsHO 3 I 1 III rpynmamu BignosigHo Ha 201 1001 1-3
JIH1 Ta 30UIBIINTH B THI3JaX KUIBKICTh CTPECOUYYTIMBUX 0COOUH (ki1ac M-) mo 60 %.
3a Takol NPUYUHU HE JOUUIBHO BIAOMPATH CBUHOMATOK PEIITH IPYIIL.

AHani3 OTpUMaHUX JAHMX CBIAYUTH, IO 3 METOI0 TOYHOCTI 1 €(PEKTUBHOCTI
OI[IHKM MAaTOYHOTO TMOTOJIB’S 3a CTPECOCXWIIBHICTIO HAIAJKIB JOIIILHO JJIs
CeNieKUli BIAOMpAaTH CBUHOMATOK, Yy THI3AI sKux Hamiuyerbes 80-100 %
CTPECOCTIMKHUX MOPOCAT, IO BIAHOCATHCA JI0 Kiacy M+.

Y TOB «Arpompaitm XOJaAUHT» MPOBEAEHO AOocHi] Ha 81 KHypax BEIMKOl
01101 TTOpOIH, 3apyOIKHOTO TTOXOKEHHSI, SIKI yTPUMYBAJIMCA 32 YMOB IMPOMHCIIOBOL
texHosorii. Croci6 BiOOpy peaizyBaid y I’ sITh €TarliB.

Ha mepiromy erari micisi BIUTYYEHHSI TIOPOCST KHYPIB OIIIHIOIOTH 32 SIKICTIO
noToMcTBa (Tabn. 7), OTPUMAHOTO BiJ MOKPUTUX MATOK 3rigHO I[HCTpyKIi 3
OOHITYBaHHS CBMHEW 1 BH3HA4YalOTh iXHIM Kiac. 3riHO oJepKaHUX pe3yJbTaTiB
kaypu I, IT , IV, V, VII, VIII, X 1 XI rpyn oTpumyroTh KJac efiTa, a pemra —
nepmmii kinac. Ha apyroMmy erami BH3HAYarOTh 1HIWBIIYalbHY CTPECOCXMUIIBHICTD
MOPOCST y THI3/I KOKHOT CBUHOMATKH 3a KoediientoM 3miHM kuBoi Macu (K32KM)
nopocat Ha 10-i1 geHp micas il TEXHOJOTIYHHUX  CTpeciB  (BLJIyYEHHS 1
neperpymnyBaHHsi). Ha TpeTbOoMy eTamni BCTaHOBJIIOIOTH BIJICOTOK HAIIQJKIB y iX
THI3[1aX 3 P13HOIO CTPECOCTIUKICTIO.

VY knypiB [, IT 1 I rpyn — 6yno mo 100 % mnopocsT kinaciB M+, Mo 1 M-; y
kaypiB IV, V, VI rpyn 6yno no 80 % mopocst knaciB M+, Mo 1 M-; y kaypiB VII,
VIII 1 IX, rpym 6ymno o 60 % mopocst kinaciB M+, Mo 1 M-; y raiznax X, XI i XII
rpyn O0yio mo 40 % nopocsT kinaciB M+, Mo 1 M-. Ha gyerBepromy erami y 6 micsIiiB
BU3HAYAIOTh )KMBY Macy, CEpeIHHOI000BHI MPUPICT Ta BIK JTOCATHEHHS KUBOT MacH
nopocsT 100 kr. [Ticas 9yoro BU3HA4YaIOTh Kjac KHYpIB 3a BJIACHOIO MPOAYKTHUBHICTIO
HaIIAIKIB 3riAHO [HCTpyKLii 3 OOHITYBaHHS. YC1 KHYypHU 3a BJIACHY MPOTYKTHUBHICTb
HaIlaJKiB OTPUMAaJIH KJIac eJliTa.

Pesynbraté cBimuaTh mpo Te, MO KHypU | rpymm 3a CTPECOCTIMKICTIO 1
BJIACHOIO TIPOJYKTHBHICTIO HAIAJIKIB MaJ¥ HAWBHIII MOKa3HUKHU. 3a MOKa3HUKaMU
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OPOJYKTUBHOCTI HAmAAKiB pi3Huls MK TBapuHamu [, IV 1 VII  rpyn He €
BIPOT'1AHOIO.
3Bakalouu Ha BHILEBKA3aHE, HA I’SATOMY €Tali BiIOMPAaIOTh €IITHUX KHYDIB,
ski MaroTh 60-100 % cTpecocTIiKUX HAIIAKIB y THI3JaX, OTPUMAHHUX BiJ] TOKPUTHX
HUMU CBHHOMATOK.
Tabmn. 7
Ouninka KHYpiB 32 CTPECOCXWIBHICTIO i BJACHOIO NPOAYKTHUBHICTIO

HAAIKIB, X 5

I'pyma Kiac . [TpoayKTHUBHICTh HaIIAIKIB
HaIaKiB ctpec .
3a OCTIHKHX rHisy/ KUBa Maca | P oAHPONIO-
cTpeco- IIOPOCAT y HMOPOCIL, 1 g MIC, KT 603@
CXHIIBHICTIO | [ pyinyay rOJIB HpHUpICT
o, ’ 0 6 MiC., T
I M+ 100 4/42 106,2+1,22 | 660+6,51
II Mo 100 10/102 105,1 £1, 53 | 650+5,32
111 M- 100 2/19 103,1+1,32 | 630+5,17
v M+ 80 7/81 105,5 £1,17 | 650+3,53
A% Mo 80 12/123 104,2 1,28 | 640+6,13
VI M- 80 3/24 102,2+1,33 | 630+5,82
VII M+ 60 10/113 105,1+1,20 | 650+5,18
VIII 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
X1 Mo 40 21/215 101,3+1,43 | 620+5,51
XII M- 40 6/58 99,4+1,24 | 610+6,34

30UTbITyBAaTH YHUCENBHICTD TIOTOIB’ Sl TBAPUH IS BIIOOPY 32 paXyHOK TBApUH
JeCATOl TPyIHd, K1 y THi3gax MaroTh 40 % cTpecOoCTIMKMX HaIaKiB, HE JOILIBHO
TaK SIK 11€ TPUBEE A0 3HWKCHHS CEPEIHbOJ000BUX MPUPOCTIB HAIAKIB MTOPIBHSIHO
31, IV 1 VIl rpynamu Biamosimuo Ha 20, 10 1 10 T Ta 301IbIINTE B THI3AaX KUTHKICT
ctpecouytnuBux ocobur a0 40 %. OrpumaHi pe3yabTaTH IOCHTIKEHb MAaloTh
MpaKkTUYHE 3HAYCHHS Ta JO3BOJISIOTH CEJCKIIOHEpPY BHU3HAYAaTH TaKTUKy B
CEJICKIIIHIM PoOOTI mpu BUOOpi TUX uW 1HmWMX ¢GopMm Bimdopy. OcobmuBo €
aKTyaJbHUM 3aCTOCYBaHHSl 3allpONOHOBAHOIO crocoly BiAOOpY CBUHEH M’SICHUX
MOP1 BITYU3HSIHOI CEJIEKIiT y CUCTEMI TrOpuau3ariii.

Cenekiisi Ha M’SCHICTh CTajla OCHOBHUM HamNpsIMOM IUIEMIHHOI POOOTH
MPaKTUYHO Y BCIX BITYM3HSIHUX MOPOJIaX CBUHEH, XO4Ya CBITOBA NMPAKTHKA CBITYUTH,
10 MiJABUIIIEHHS M SICHOCTI HETaTUBHO BIUIMBAE Ha 1X BIATBOPIOBAIbHY (DYHKIIIIO Ta
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SAKICTh CBMUHMHHU. Hampuknan, 3actocoByroun crabumi3yrouuid  100ip, TOOTO,
BIIOMparo4M sl PO3MHOXEHHsI 0coOMH MopaanbHoro kimacy (II rpyma), mokHa
JOCSITTH T1JIBUIIICHHS BIATBOPIOBAIBHUX O3HAK 3a 33JI0BUIBHUX IMOKA3HUKIB CTIMKOCTI
710 TEXHOJIOTIYHUX CTPECIB. 3 METOO MiABUIICHHS aJanTallliHUX Ta BIATOMIBEIHHUX
SKOCTEW TBapWH MOTPIOHO 3aCTOCOBYBAaTH CHPSIMOBAHUHN BIIOIp cepeil TBAPHH, IO
Hanexatrs A0 Il rpynu. [{ns migBuineHHS Ta amganTamifHUX Ta BiATBOPIOBATBLHUX
SKOCTEH JOIIPHO 3aCTOCOBYBATH TOETHAHHS CHPSIMOBAHOTO CTa0lIi3ylH0uoro Ta
BiOOpYy. 30KpeMa B YMOBax IUIEMIHHHX TOCHOJApPCTB 1 MJIEMPENPOAYKTOPIB IS
MOJIIIICHHS SIKOCT1 cTaja AOUIIBHO BimOupatu st po3MHokeHHs: ocoouH I Ta III
rpyn Ta TOEIHYBAaTH iX MIX c00010. 3amporoOHOBaHUN TUIl MiAOOPY AO3BOJIUTH
MIJBUIIUTH BIATBOPIOBAJIBHI SKOCTI Ta ajamnTaiiiiHi 3110HOCTI CBUHEH, IO MOXKE
OyTH pe3yJbTaTOM OUIbIII BUCOKOI FETEPO3ZUTOTHOCTI PEMOHTHUX CBHHOK.

BucHOBKHUTA NepCceKTUBH MOJAJBIIUX J0CTiIZKEHb.

AnantuBHa Hopma pi3Hux kiaciB posnonuny (I, II 1 III rpyma) ciyxuth
KpUTEPIEM OLIIHKK ONTUMAJIBHOCTI cepenoBuia. [lpu cTBOpeHHI miii  TBapuH
ONTUMAJIbHUX YMOB CEpPENIOBUIA MAKCUMAJbHOI aJIaliTUBHOI HOPMOIO (3a
BIITBOPIOBAIBHUMH Ta aJalNTUBHAMH O3HaKaMH) OyAyTh XapaKTepHU3yBAaTHChH
TBapuHU MoganbHoro kiuacy (Il rpyma). Ilpu 3miH1 ymMOB cepenoBuiia B Tipiui 01K
repeBary MOXyTh MaTH TBapuHM IuTtoc-BapiaHT (+1,0 ©), sk OUIBII PO3BUHEHI Ta
MarpTh OUTBITy Macy, a 3a 3BepX ONTHUMAJIbHUX YMOB TIEpeBary MOXXYTb MaTu
TBapuUHU MiHyc-BapiaHT (-1,0 o).

BukopucTaHHS 3ampoNOHOBAHOTO TPUHIMITY BiIOOPY 3a HOPMOBAaHUMH
BUIXMJICHHSIMH 32 KOMIUJIEKCOM O3HaK JIa€ MOJKJIMBICTh BECTH IMiA0Ip 0aThKIBCHKHUX
nap JUis OTpUMaHHS 0araTtoliIbOBUX TOMYJISAIINA Ta CTaj, B SKUX MOXHA JOCITTU
MaKCUMaJIbHOTO PO3BUTKY OJIHIET UM KUIBKOX CEJNEKIIWHUX O3HaK. TeopeTHYHUM
MIATPYHTAM TaKuX poOIT € peKOMOIHOTEeHE3 OCHOBHUX O3HAK OaThKiB y MOKOJIHHSX,
[0 PO3IIETUTIOIOTHCS, @ TAKOXK 1X PEryJsisilis 3 ypaXyBaHHSIM B3a€EMOJIIl «T€HOTHI X
cepenoBuie». HaibOinmpmr  goIiabHMM, Ha  Halml  TOTJSAJ, €  BHUBCICHHS
nudepeHIliioBaHNX 3a aJalTUBHOIO HOPMOIO JIiHIA Ta OaThbKIBCHKUX (OpM IS
noaanboi ridopuauzamnii. [lpu 1bOMy MaTepuHCBKI JiHIT MOBHMHHI MOXOJWTH Bij
0aTbKIB, SIKI MPEACTABISAIOTh MOJAJIBHUN KJAC MOMYJIALii, a OAaTbKIBCbKI - ILIIOC
BapiaHT 3a 03HAKaMH M SICHOI Ta BIJTOJIIBEIBHOT XMBOiI Macu mopocart Ha 10-i neHb
KpU30BOT0 MEPioJly, a TAaKOXK CHOCOOM OIIHKU 1 BIJOOPY CBHMHOMATOK 1 KHYpIB 3a
CTPECOCXWJIBHICTIO HAIlAJIKiB, HAa Halll MOTJIS, IIIJIKOM MOHA MOKJIACTH B OCHOBY
MTOTAJTBIIIOTO TIOKPAIICHHS BITYM3HSAHUX M SICHUX ITOPiJ CBUHEH.
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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 (Il). Sows that lower
their bodies 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 IIl. 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+.A 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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