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Ak pesynsrat poboTu, 6yno BigidpaHo 109 ocobuH ABOX BUAIB
3EeMHOBOHMX: >xabw TpaB'siHOI (Rana temporaria) Ta ponyxu Cipoi
(Bufo bufo). Came Ui ABa BAOW € HANYMCIEHHILLMMW Cepes iHLLINX
3eMHOBOAHMNX Ha JOCHiSKYBaHiN TepuTopii, TOMY MOXHa BBaXaTu
X OOHOBMMM BUOAMM B MEXKAX aHTPONOreHHo-TpaHcgopmoBa-
HWX ocenu, YkpaiHcbkoro Podtouvus. Mig yac aHanisy 3ibpaHoro
Marepiany Oyno 3acTocoBaHoO iHAEKC eNneKTUBHOCTI IBneea aons
BU3HaYeHHS BUBIPKOBOIO CTaBMEHHS AOCNIMKyBaHWX BUAIB 3eMHO-
BOAHMX 0 KirbKOCTi Xap4oBUx 06'exTiB. MNopiBHIOKYM AaHi 3 MAacTOK
Bapbepa Ta matepian, BUNy4YeHWi 3i LUNYHKIB 3eMHOBOAHWX, fj-
MLLIIM BUCHOBKY, LLIO, 3ar1EXHO Big TUMY OCENMLLA, i xaba TpaB'saHa
(R. temporaria), i ponyxa cipa (B. bufo) nposBnsoTe NEBHY BU-
BipKoBICTb Y XmMBNeHHi. Ponyxa cipa HanbinbLUe cnoxusae npea-
craBHuKiB TUNy Annelida (15%), knacy Arachnida (15%) Ta 6esxpe-
betHux psgy Coleoptera (18%), siki cymapHo ctaHoBnATb 48% Big
BCiX CnoxuTnx 06’exTiB. XKaba Tpas'sHa B yMOBax aHTPOMOreHHOo-
TpaHcopMOBaHMX cepeaoBuLL Bigaae nepesary 6e3xpebeTHum
iny Mollusca (15%), Hagknacy Myriapoda (20%) Ta npencTaBHu-
kam psagy Hemiptera (20%), Wwo ctaHoBUTb 55%. Y nonosuHi 4o-
CIiPKEHNX HAMW LLITYHKIB 000X BMAIB 3eMHOBOAHMX Oy BUSIBNEHI
POCINHHI PELLTKA — YaCTUHW NINCTS Ta MiNoK. Takox B OCOBWH BUaY
B. bufo y winyHKy 6yrio BUSIBIEHO KaMiHLj; HaniMOBIPHiLLE, BOHW MO-
Tpanunu Tyam BANAAKOBO Nif Yac 3aX0rneHHst OCHOBHUX KOPMO-
BUX 00’exTiB. Buam 6e3xBOCTMX 3€ MHOBOAHMX AyXXe Bpasnuei
[0 HEraTVBHOIO BMIMBY PI3HOMAHITHNX aHTPOMOrEHHNX YMHHVIKIB.
Bupyb6yBaHH4 niiciB, ocylleHHs Bogonm (rnobanbHux Ta no-
KanbHux), 3abpyaHEHHs cepenoBuLLIa — Lie BCE MOXE CEPO3HO
BNMMBATW Ha Pi3Hi TUMW EKOCUCTEM, a B NoAarbLIOMY MPU3BECTU
[0 3HUKHEHHS YaCTVMHW BMOOBOIO CNEKTPY XXMBMEHHSA amdibin.
Llen chakTop BaxknvBmin AN NpoBedeHHs NepiognyHOro MOHITO-
PWHry TPOMiKM OOCTIiKYBAHOMO Krnacy TBapWH, OCKiNIbKM 3€MHO-
BOJHI BifirpatoTb BaXXNUBY POrib Y NaHLOrax XXMBMeHHS.

KnrouoBi cnoBa: Rana temporaria, Bufo bufo, XvBneHHs
(TpOdhika), NOLLUMPEHHS, YNCENBHICTb, repneTobioHTH, ocenuLla,
YkpaiHcbke Po3Touusi

Bctyn

YKkpainu [9, 11], 30kpema Teputopinn YkpaiHcbkoro Pos-
TOYYS, e TpannsTbCa NOBCIOOHO.

Hanpsim uiei poboTh € akTyanbH1M, OCKirbKK, 3rigHO
3 aHani3om nitepatypu 3 noyatky 2000-x pp., 4OCTaTHLOI

>Kaba Tpae’sHa (Rana temporaria) Ta ponyxa cipa
(Bufo bufo) € ogHMU 3 HaMMOLUMPEHILLMX BUAIB 3axogy

The Animal Biology, 2023, vol. 25, no. 4 3
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KiNbKOCTI AaHMX LLOAO0 CyYaCHUX AOChigKeHb TPOMikm
3eMHOBOOHUX HeMae. Takox BapTye yBaru n Te, Wo
CbOrogHi 3poctae TeHaeHLUia 4o TpaHcdopmalii eko-
CUCTEM, 30KpemMa BHaCIiAOK aHTPOMOreHHNX YNHHMKIB,
30IACHIOETLCA HEraTUBHWIA BNMB Ha GaTtpaxodayHy, Bia-
OyBaloTbCsl hparMeHTauis MPUPOAHUX OCENULL, 3€MHO-
BOAHMX, IHTEHCMBHA eKcrnyaTalis aBToMOBIiNbHUX Jo-
pir, Siki cnyrytoTb 6ap’epamu nig yac CE30HHMX Mirpauin
TBapPWH, 3abpyaHEHHS BOOONM-HEPECTUNULL, TOLLO. ToMYy,
LWo6 BM3HAYUTU MiCLe i pOrb 3eMHOBOAHMX Y TPOMIHHMX
naHutorax i 30eperTu ix Ha NepcnexkTMBY, HeOOXiaHUM €
BMBYEHHS MOXWBU 3€MHOBOOHUX SIK OQHOIO 3 rOfIOBHUX
HanpsiMiB Cy4acHWX ayeKororYHUX SOCHigKEHb TBApVIH.

BapTye yBaru 11 Te, L0 3anexHO Big TUNy ocenuiua
Ta Ce30HY aKTMBHOCTI, 3eMHOBOAHI MOXYTb NPOSABNSATH
Pi3Hi xap4oBi BNogobaHHA — Hanpuknag, sik Lue npo-
CrigKoBYBaroch y ponyxu cipoi (B. bufo): Taka nosegiHka
y BMBIpPKOBOCTI i )KMBNEHHS, HaKiMOBIpHiLLe, MOB’'A3aHa
3 BENMKOHO KINbKICTIO TaKCOHIB 6e3xpebeTHMX y Micusx
NPOXMBaHHA BMNPOAOBX MEBHMUX CE30HIB [2].

Omxe, meToto el poboTtn 6yno gocniguTtn Tpodi-
Ky ABOX BWiB 3eMHOBOgHUX (B. bufo, R. temporaria)
B Me&XaX aHTPONOreHHO-TpaHCHOPMOBaHMX OCENNLL,
TepuTopii YkpaiHCcbkoro Po3Toyus.

MaTtepianu i meTogun

HocnimpkeHHa Tpodikn 3eMHOBOOHUX 34iNCHIOBaNn
B pO3pi3i CE30HIB IXHBOT aKTUBHOCTI (BECHA, JiTO, OCiHb)
npotsarom 2020—2022 pp. Ha pi3HNX aHTPOMOreHHO-TPaHC-
GOpMOBaHMX TEPUTOPIAX B MEXaXx YKpaiHCbkoro Po3Ttoqus:
nicoHacagykeHHs1, cag, nacosulle, y3biyus aBTogoporu
(TepuTopii, SKi NPAMO YK oNocepeKoBaHO 3a3HaKTh
BNIMBY JKOACHKOI AiANbHOCTI, L0 NPU3BOAUTD 4O 3MiH iX-
HiX XapakTepuncTuK). BogHovac My gocnigKyBanm skicHAN
Ta KinbKicHWIM cknag repnetobioHTHOT eHToModayHM SK
OCHOBHOTO [pKepena Noxven ans obpaHnx BUAIB 3eMHO-
BOOHWX. PeanisyBanu Le 3aBOoaHHsA 3aBOsikv 3asganerib
BCTaHOBNeHM nactkam bapbepa [3] 3 noganbLuoto ineH-
Tudpikaujeto crivaHnx Buai 6e3xpebeTHMX. OKpiM Liboro,
BMpaxoByBasnu 4acToTy TpannsHHA 06’EKTiB MOXMBU
B LUMyHKax JOCHiSKyBaHUX BUAIB 3eMHOBOAHMX. 36ip Ha-
TYPHOroO Marepiany 3aiiCHIOBan1 Agidi Ha Micsilb, a Biabip
©e3xpebeTHNX 3 NacTok bapbepa — oauH pa3 Ha MicsiLpb.
Bumipn 6e3xpebeTHunx, ogepkaHnx 3 nactok bapbepa Ta
BUINYYEHMX 3i LLNYHKIB 3eMHOBOAHWX, 3iNCHIOBanu 3a Ao-
MOMOIOHO LUTaHreHUMPKYNs (3 TovHicTio 4o 0,1 mm). LLlo6
OOCTiaVTV XXUBIMEHHS 3eMHOBOIHVIX, Biadvpanu Bxe 3arv-
Bnunx Ha aBToLLIMAXax OCOBWH, a TaKOK BUKOPUCTOBYBanu
0©Ee3KPOBHMIN METOL — MNPOMMBAHHS LLITYHKIB »uBumx [10].

Mig Yac kamepanbHoOi pob0oTH 3 6e3xpebeTHUMH,
BUMYYEHVMU 3i LUIYHKIB 3€MHOBOZHMX, Ta 06’ekTamu,
odep>xaHumm 3 nactok bapbepa, Mu BUKOpUCTOBYBanu
OiHOKyNAp, KU cnyryBas Anst JOCTiMKEHHA Marnmx 3a
PO3MipOM repreToBIOHTIB, @ TAKOX iXHIX OKPEMUX YaCTUH,
SKi JOCUTb YacTO TPaNNANMCh Y LUMYHKaX 3eMHOBOOHMX,
OCKirbKy MPOLEC iX NEPETPaBNEHHS He BiaOyBCA NOBHICTO.

[ns ix nogansLwol ineHTudikaLii BUKOpUCTOBYBanu atrnac
Komax YkpaiHu [4], Bu3Ha4yHuK KoMmax [15], BUSHAYHUK
HaszeMHux montockis 3axony YkpaiHu [12].

[ns BU3Ha4YeHHs BUGIPKOBOro CTaBfieHHs A0CHi-
O>KyBaHWX BUAIB 3€MHOBOAHMX A0 KifbKOCTi Xap4yoBux
00’ekTiB OyNo 3aCTOCOBAHO IHOEKC €NEKTMBHOCTI IBne-
Ba (E), skun obumcntoBanu 3a doopmyrnoto [8]:

r-p
=3 o
Jer—uyacTtka 6e3xpebeTHmx y Tpodili JOCHimpKyBaHNX
BUAiIB 3€MHOBOHUX,
p — u4acTka 6e3xpebeTHMX y nacTtkax bapbepa.

Axwo E HabyBae goaaTHmx 3HadeHb (Big 0 go +1), 1o
Lie BKa3ye Ha BUOIp XXePTB XWKaKoM, SIKLLO XX HaBnakw,
Big'eMHuX (Big 0 40 —1), — Ha iX YHUKHEHHS; E = 0 o3Ha-
Yae, Lo BUBIPKOBICTb Y XXUBMEHHI BiACYTHSA. YCi MaHiny-
nAuii 3 TBApMHaMK Y3romxeHi 3 npuHUMnamn «3ararnb-
HMX ETUYHMX NMPUHLMMNIB EKCNIEPUMEHTIB HA TBApUHAX»,
3aTBepaxeHux epwnm HauioHanbHUM KOHIFpecoMm
3 Bioetukn (Kui, YkpaiHa, 2001 p.) Ta «EBpoNencbKoi
KOHBEHLl Npo 3axucT xpebeTHWX TBapWH, ki BUKOPUC-
TOBYHOTBCS 4115 eKCepUMEHTaNbHUX Ta iHWNX 4oChi-
OxkeHb. Haykosi uini» (Ctpacbypr, ®paHuis, 1985 p.),
a Takox cxearneHi Komitetom 3 eTuku J1bBIBCBLKOIO HaLio-
HarnbHOro yHiBepcuteTy iMeHi IBaHa ®paHka (YkpaiHa)
Ha no4vaTky gocnigxeHHs (Mpotokon Ne17-02-2021
Big 09.02.2021) Ta nicns 3aBepLUEeHHS.

Pe3ynsTaTy  06roBopeHHs

KueneHHsi ponyxu cipoi (B. bufo) Ta »abw Tpas’aHoi
(R. temporaria) pocnigXyBanu Ha OCHOBI OpUriHaNbHNUX
AaHux. 3aranom 3ibpaHo Ta gocnigpkeHo 109 wnyHkis
OBOX (POHOBUX BMAIB 3€MHOBOAHWX, 30Kpema 56 — »kabu
TpaB’sHoi (R. temporaria) Ta 53 — ponyxwu cipoi (B. bufo).
Pi3sHOMaHITHICTb repneToBioHTHUX 6e3xpebeTHMX Ha
TepuTopil 4OCNigXXeHHA npeacTaBfieHa Ha PUCYHKY.
Cknap 6e3xpebeTHNX, BUNYYEHNX 3i LUNYHKIB 3€MHO-
BOAHMX, NogaHun y Tabn. 1-4.

3rigHo 3 pesynstatamm (puUc.), B Mexax YoTUpbOX
JocnigpKeHnx OiNsgHOK HamnyacTile BUABNSANW npeacTas-
HukiB psaiB Coleoptera Ta Hymenoptera — ix yactka
cTaHoBuna 6nmabko 1/2 Big ycboro 3ibpaHoro matepiany.
Y Mi3epHUX KirnbKOCTSAX TPansanMch NPeacTaBHUKN TUNIB
Annelida, Mollusca Ta nigknacy Acari.

3rigHo 3 gaHumun Tabn. 1, xaba Tpas'aHa (R. tem-
poraria) NEBHOK MipOIO CMOXMBAE MEHLLNX 3a PO3Mi-
pom 6e3xpebeTHux, ToMy NPOCHiAKOBYETECA PO3MIpHa
BMOBIpKOBICTb XepTB. 30Kpema, cepes Manopo3mMipHUX
npeacTaBHUKIB y LUNYHKaxX Rana temporaria Hanbinblue
Tpannsanucb npeactasHukun Tuny Mollusca, pspis Hyme-
noptera Ta Hemiptera.

AHanisytoumn TpoivHUI cnekTp xabu TpaB’'saHOI
(R. temporaria) 3anexHo Big TUMY aHTPOMOreHHO-TPaHC-
dopMOBaHOro ocenuuia, My BUSBUIM Taki TEHAEHLUIT:

bionozia meapuH, 2023, 1. 25, N4
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Puc. AkicHui i kinbkicHW cknag repneTobioHTHOT dhayHu B6e3xpebeTHMX y AoCNiaKyBaHUX aHTPONOreHHO-TpaHCOPMOBaHUX OcenuLLax

3eMHOBOAHMX YkpaiHcbkoro Po3touus (nactkm bapbepa)

Fig. Qualitative and quantitative composition of the herpetobiont fauna of invertebrates in the investigated anthropogenically transformed

amphibian habitats of the Ukrainian Roztochchia (Barber traps)

1. CymapHo npeAcTaBHUKN pagy Aranei, a Takox
poauH Carabidae Ta Formicidae ctaHoBnaTb 50% xap-
YOBOrO pauioHy B NiCOHACaKEHHI.

2. MNpeactasHukn rpynn Pulmonata, pspy Hemiptera
Ta poguHu Carabidae CTaHOBMNSATb MOSIOBMHY BCIX CMOXW-
Tx 06’eKTiB y cagy.

3. Y xap4yoBoMy cnekTpi xxabwu Tpas’aHoi (R. tem-
poraria) y Mexax nacoBuLLa Han4dacTille Tpannsanmch
npencraBHukM rpynu Pulmonata Ta poavHu Carabidae;
IX cyMapHa 4acTka B Xap4OBOMY CMNeKTPi CTaHOBUTb
GnNM3bKO NMOMOBUHM BCiX CMOXUTMX 00’ EKTIB.

4. Ha y36iu4ax aBTogoporu cepen 00’ eKTiB XMBMEH-
HS1 HaM4acTile Tpannsanucsa NPeacTaBHUKN Hagknacy
Myriapoda (Diplopoda, Chilopoda) Ta pagy Hemiptera,
SIKi CyMmapHO CTaHOBWIN MOSMOBUHY BCiX CMOXUTUX Oe3-
XpebeTHUX.

Ao NopiBHATK L AaHi 3 pesynsratamuy, ofepKaHu-
MU 3 nacTok bapbepa, To MOXXHa NpocniaKkyBaTy NEBHY

The Animal Biology, 2023, vol. 25, no. 4

BUBIPKOBICTb Y XXMBMNEHHI LIbOro BUAy, 30KpeMa LWoao
npencTaBHUKIB Hagknacy Myriapoda, OcKinbku y nacT-
kax bapbepa BOHM Tpannsanmch B Mi3epHil KiNbKOCTi, Ha
BigMiHY Bi BMICTY LUNyHKIB. Ta BCe X, NigCyMOBYOUN,
MOXeMO CTBEPAXYBaTW, WO xaba Tpar'sHa (R. tem-
poraria) 3aranom CroxuBae Ti repneTobioHTHI 06’ekTH,
AKUX B OCenuLi € HanbinbLue.

3rigHo 3 pesynsratamm Tadn. 2, BUpaxyBaBLUM CEPeHE
3HaYEeHHS iIHOEKCY ENEKTUBHOCTI IBresa, Ha BCIX YOTUPBLOX
aHTPOMNOreHHo-TpaHCOPMOBaHNX AiNsAHKaX Yy NiaCyMKY
oTpuMyeMO goaatHi 3HavenHs (0,02; 0,22; 0,16; 0,07).
Lle o3Hauae, Lo 3 neperniveHnx TakCoHIB KOPMOBOI 0a3u
O0CTigKyBaHOro BMOY 3eMHOBOAHMX BinbLUO YM MEeH-
LLIOKO MipPOtO CrOCTEpIraeTbCs YaCTKOBa BMBIPKOBICTD LLOAO
neBHUX rpyn 6e3xpebeTHUX: 3okpemMa, HanbinbLLy BUGIp-
KOBICTb Y XMBNEHHI xxaba Tpas’sHa (R. temporaria) npo-
ABNSIE B AiNAHKaxX cagy Ta NacoBuLL@ A0 NPeaCTaBHMKIB
psiny Coleoptera, Tvny Mollusca Ta Hapknacy Myriapoda.
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Tabnuus 1. MopiBHSHHA Xap4oBOro CreKTpy *abw Tpas'siHoi R. temporaria (n=56) B pi3HUX T1Nax aHTPOMNOreHHO-TPaHChOPMOBaHNX OCEMNWLLL 3 ypaxyBaHHSIM CTaHOAapPTHOrO BiaxuneHHs (SD) Anst KOXKHOro TakCoHY

Table 1. Diet spectrum comparison of the common frog R. temporaria (n=56) in different types of anthropogenically transformed habitats with standard deviation (SD) for each taxon

INicoHacapxeHHs / Forest plantation Cap / Garden MNacoBuwe / Pasture Y36i4uss aBTogoporu/ Roadside
TakcoHu , , , ,
Taxa [JOBXWHa 06’ekTa K-CTb €K3., n [OOBXMWHa 06’ekTa K-CTb €K3., N OOBXMHa 06’ekTa K-CTb €K3., N [OOBXUHa 06’ekTa K-CTb €K3., n
NOXMBU, MM number NOXWBU, MM number NOXWBU, MM number NOXMBU, MM number
food item length, mm of items, n food item length, mm of items, n food item length, mm of items, n food item length, mm of items, n
Annelida
Oligochaeta
Lumbricidae 19,040,8 7 15,0+04 9 10,0£0,8 7 12,040,7 2
Mollusca
Gastropoda
Pulmonata 7,0£0,5 8 4,0%0,7 19 7,0%0,9 13 3,0£0,7 2
Arachnida
Acari 3,040,7 5 2,0£0,4 3 3,0£0,5 4 3,040,7 2
Aranei 5,0£0,4 37 4,0+0,5 9 5,0+0,4 7 3,0£0,7 2
Myriapod
veanese 10,0£0,8 7 9,040,4 9 — — 8,0£0,6 16
Diplopoda
Chilopoda 11,0+0,5 9 5,0+0,5 3 — — 10,0+0,5 14
Insecta
Dermaptera 19,0+0,8 9 8,0+0,5 7 — — 5,0+0,5 3
Hemiptera 6,0+0,6 11 6,0%0,5 21 4,0£0,7 7 5,0£0,2 13
Coleoptera
Curculionidae — — 5,0+0,4 3 — — — —
Silphidae — — 7,0£0,4 4 — — — —
Carabidae 7,0%0,8 28 8,0%0,6 32 7,0%0,6 19 6,0+0,4 11
Chrysomelidae 5,0+0,5 7 5,0+0,4 9 7 1 — —
Hymenoptera
Formicidae 3,0£0,4 29 3,0£0,5 8 3,0+0,6 7 3,0£0.5 3
Animalia (He Bu3Hau. / undefined) 4,0£0,6 17 4,0£0,4 7 3,0+0,6 7 4,0£0,8 5
PocnunHi pewwTkm / Plant residues 7,015 9 6,0+1,0 4 3 1 — —
R [ERRA R L 8,140,7 6,1£0,7 5,240,6 5,60,7
Average food item size
Bcboro / Total 183 147 83 73
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Tabnuus 2. BubipkoBiCTb XMBNeHHS xabu Tpae’aHoi R. temporaria 3a inaekcom enekTusHocTi IBresa (E)
Table 2. Feeding selectivity of the common frog R. temporaria on the basis of Ivlev’s selectivity index (E)

TakcoHu JlicoHacagKeHHs Cag MacoBuiue Y36iyusa aBTogoporu
Taxa Forest plantation Garden Pasture Roadside
Annelida
Oligochaeta
Lumbricidae -0,24 -0,35 0,78 1,00
Mollusca
Gastropoda
Pulmonata 0,20 0,41 0,82 0,19
Arachnida
Acari -0,16 -0,48 -0,09 -0,01
Aranei 0,53 0,27 -0,34 -0,44
Myriapoda
Diplopoda -0,30 0,39 — 0,31
Chilopoda 0,13 0,27 — 0,02
Insecta
Dermaptera -0,09 0,72 — -0,29
Hemiptera 0,23 -0,21 0,53 0,39
Coleoptera
Curculionidae — 0,68 — —
Silphidae — 1,00 — —
Carabidae 0,23 -0,16 -0,11 -0,17
Chrysomelidae -0,17 0,52 0,39
Hymenoptera
Formicidae -0,31 -0,18 -0,22 -0,26
Animalia (He Bu3Hau. / undefined) 0,20 0,15 -0,33 -0,01
CepegHe 3HadeHHs / Mean 0,02 0,22 0,16 0,07

AHarnoriyHui aHania gaHux 3ginCHeHU 3a Aocri-
OXKeHHS TpodpivyHoro cknagy ponyxu cipoi (B. bufo).

Mwv npoBenu aHani3 3B’A3Ky MiX sBuLLamMu (po3mip
XepTBY Ta i YMCENbHICTb Y LUNYHKY), | 3riaHO 3 pesynbTa-
Tamu Tabn. 3, 3anNeXHiCTb KiNbKOCTi CMOXUBAHHS XXepPTB
Bif, po3mipy ix Tina B B. bufo cnabo BupaxeHa. Tox Mu
ALY BUCHOBKY, LLIO poryxa cipa (B. bufo) He 3gijiicHIoe
3aiBi eHeprosatpaTti AN NOLUYKY KOHKPETHOO BEMUKO-
PO3MIPHOIO Xapy0OBOro Pecypcy, a CNOXMBaE HaMNoLIN-
PEHILLNX | HAMYUCTNEHHILLNX OCOBUNH BE3XPeBETHUX, SKi
TPannsATbCA NOBCIOAHO, TOMY PO3MipHa BUBIPKOBICTb
MPaKTUYHO BIACYTHS. SK BUHATOK, cepes BenMKOpo3Mip-
HMX 0B’eKTIB XMBNEeHHs ponyxa cipa (B. bufo) Bingasana
nepesary npeacraBHukam Tuny Annelida.

HocnigyeLum TpogivHMin cnekTp pornyxu cipoi (B. bufo)
LLIOAO X MPOXUBAHHS Yy Pi3HMX TUMax aHTPOMOreHHo-
TpaHcHOPMOBaHWX cepeaoBuLl, MU BUSIBUNW Ta Mpo-
aHanisyBanu nesHi nepeBarun y CnoXxuBaHHi Takux
repneTobioHTHMX 6e3xpebeTHMX, 30Kpema:

1. llicoHacapgxeHHs. Y uboMy Tuni ocenuwia Bua
HaJaBaB nepesary npeacraBHukam knacy Arachnida
(Acari, Aranei), saixi ctaHoBMUNM 1/3 YacTUHM BiA yCiX
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CnoXuTnx 6e3xpebeTHnx. TPoXm B MEHLLMX KifTlbKOCTAX
nepeBaxanwu i npeacTaBHUKN poauH Lumbricidae Ta
Formicidae. 3rigHo 3 gesiknMmmn nitepatypHUMM xepe-
namu, onst 3eMHOBOAHUX poanHn Bufonidae 3aranom
XapaktepHa mipmekodaris [1, 5, 6, 7, 13, 14].

2. Cap. Hanbinblwe y wnyHkax B. bufo Tpannsanuce
npeacraBHUKK poauHu Lumbricidae Ta psagy Hemiptera.
Be3xpebeTHi Lyx KaTeropii CTaHOBUIN BMM3LKO TPETWHM
BCiX CMOXWTKX OB’EKTIB.

3. Macosule. Y uboMy TUNi cepenoBuLLa cepeq
00’€eKTiB XXMBMNEHHS B WwWnyHkax Bufo bufo nepesaxanu
repnetolioHTV psigy Hemiptera Ta pogyHn Carabidae, siki
CTaHOBUNM BrN3bKO NMOMOBUHK BCIX CNIOXUTUX O’EKTIB.

4. Y306iyusa aBTogoporu. Hanbinblwe B WnyHKax
Tpannanucb NpeacTaBHUKN poauHn Lumbricidae.

AKWO NopiBHATK AaHi Tabn. 3 3 pesynsratamu nac-
Tok bapbepa, To MoxHa npocniakyeaTn BUBIpKOBICTb
Y >KMBMEHHi LUbOro BUAy 3e€MHOBOOHUX. 30Kpema, Hal-
GinbLue y WwnyHkax B. bufo Tpannsnuck NnpeacTaBHUKM
Tvny Annelida, HaTomicTb y nacTkax bap6epa ix Bia-
coTok 6yB MisepHui. oo iHwmx rpyn 6e3xpebeTHnx
Xxap4yoBa BMOIPKOBICTb HE MPOCIIiAKOBYETLCS.
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Tabnuus 3. MopiBHSHHSA Xap4oBOro CreKTpy ponyxu cipoi B. bufo (n=53) y pi3HnX TMnNax aHTpOMNoreHHo-TpaHCHOPMOBaHUX CEPEOBULL, 3 ypaxyBaHHSM CTaHAaPTHOTO BiaxXuneHHs (SD) Ans KOXXHOro TakCOoHY
Table 3. Diet spectrum comparison of the common toad B. bufo (n=53) in different types of anthropogenically transformed habitats with standard deviation (SD) for each taxon

TakcoHu

JliconacagxeHHs / Forest plantation

Cap / Garden

Macosuwe / Pasture

Y36i4us aBTogoporu / Roadside

T DOBXMHa 06’ekTa K-CTb €K3., N DOBXMHa ob’ekTa K-CTb €K3., N [OBXMHa 06’ekTa K-CTb €K3., N DOBXMHa ob’ekTa K-CTb €K3., N
axa NOXWBW, MM number NoXwBu, MM number NOXWBW, MM number NOXWBU, MM number
food item length, mm of items, n food item length, mm of items, n food item length, mm of items, n food item length, mm of items, n
Annelida
Oligochaeta
Lumbricidae 19.0+0,4 18 11.0%0,7 9 14,040,8 8 15.0+1,0 12
Mollusca
Gastropoda
Pulmonata 7.0£0,5 6 6.0£0,5 & 10.0£0,8 6 12.0+1,4 2
Arachnida
Acari 3.0£0,2 21 2.040,2 3 2.0 1 3.0 1
Aranei 8.0%1,0 36 11.0 1 10.0£0,5 5 6.040,2 5
Myriapoda
Diplopoda 13.0£0,5 10 10+1,0 6 12.0 1 10.0+0,5 2
Chilopoda 6.0£0,7 5 6.0+0,8 4 7.0 1 6 1
Insecta
Dermaptera 10.0+0,8 12 9.0+0,6 8 — — 11.0£0,7 2
Hemiptera 6,0£0,8 4 7.0£0,7 11 9,0£0,5 10 10.0+1,4 2
Coleoptera
Curculionidae 6.0 1 4.0+0,2 6 — — — —
Staphylinidae 11.0 1 9.0 1 10.0 1 9.040,7 6
Silphidae 13.0+0,4 6 8.0 1 — — — —
Carabidae 11.00,5 16 8.0+0,7 7 9.0£0,7 18 8.040,2 5
Chrysomelidae 10.0£0,6 13 10.040,2 6 10.0 1 — —
Coccinellidae 5.0 1 8.0+0,7 6 — — 9.0 1
Hymenoptera
Formicidae 4.0+0,4 17 4,0+0,2 4 3.0£0,4 6 3.0£0,4 3
Animalia (He Bu3Hau. / undefined) 3.0+0,4 8 — — 4.0+0,8 6 5.0+0,5 8
PocnunHi pewwTkm / Plant residues 6.0£0,5 8 6,0+0,8 6 8.0£0,5 3 — —
CepepHiit posMip noxuem 8,240,6 7,4+0,6 8.30,6 8.240,7
Average food item size
Bcboro / Total 183 82 67 50
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Ta6nuusa 4. BubipkoBicTb XuBNeHHA ponyxu cipoi B. bufo 3a iHgekcom enektuBHocTi IBnesa (E)
Table 4. Feeding selectivity of the Common Toad B. bufo on the basis of Ivlev’s selectivity index (E)

TakcoHu JlicoHacagXeHHs1 Cag Macosuie Y36i4us aBTOAOPOrN
Taxa Forest plantation Garden Pasture Roadside
Annelida
Oligochaeta
Lumbricidae 0,12 -0,32 0,80 1,00
Mollusca
Gastropoda
Pulmonata 0,05 0,17 0,83 -0,04
Arachnida
Acari 0,40 -0,03 0,39 0,42
Aranei 0,24 -0,37 -0,02 0,38
Myriapoda
Diplopoda 0,02 0,15 0,56 -0,15
Chilopoda -0,07 0,91 0,56 -0,56
Insecta
Dermaptera 0,20 0,48 — -0,54
Hemiptera -0,34 -0,29 0,28 -0,64
Coleoptera
Curculionidae -0,78 0,93 — —
Staphylinidae 0,54 1,00 0,08 0,58
Silphidae 0,87 1,00 — —
Carabidae 0,17 -0,26 -0,67 -0,06
Chrysomelidae 0,28 0,64 0,58 —
Coccinellidae -1,00 1,00 — 0,74
Hymenoptera
Formicidae -0,51 0,12 -0,24 -0,16
Animalia (He Bu3Hau. / undefined) -0,38 -0,23 -0,29 0,33
CepegHe 3HayeHHsi / Mean -0,01 0,31 0,24 0,10

3rigHo 3 AaHMMKM Tabn. 4, Ha OesKUX aHTPOMOreHHO-
TpaHcopMOBaHUX AinsiHkax poryxa cipa (B. bufo) go-
CTaTHLOK MipOoto irHopye 6e3xpebeTHux, a came 3 poauH
Formicidae, Carabidae Ta pagy Hemiptera, wo gocuTb
HeTMNOBO ANS LbOro BUAY 3€MHOBOLHUX, OCKiNbKK
B YMOBaX NMPUPOLHOro CepenoBMLLIa BOHA B HANOINbLLIN
KINbKOCTi CnoxuBae came Ui rpynu 6e3xpebeTHux.

BignosigHo 0o pesynbraTtiB cepeaHix 3HaYeHb iHOeKCy
IBneBa, HaBegeHuX B Tabn. 4, Ha GinbLIOCTI gochimKe-
HUX HaMK TpaHCOPMOBaHWX AiNsHKaxX crnocTepiralTb
YyacTkoBa BMOIPKOBICTb, 30KpeMa HanbinbLue Woao npea-
cTaBHUKiB TUNY Annelida Ta okpemMnx NPeacTaBHUKIB psgy
Coleoptera (poanH Staphylinidae, Silphidae, Chrysome-
lidae, Coccinellidae).

3aranom BNpoaoBX nepiogy NpoBeaeHHs1 4OCHi-
JKEHb B aHTPOMNOreHHO TpaHCOPMOBaHUX ocenuLlax
YkpaiHcbkoro Postouus 3ibpann 109 ocobrH ABox BUAIB
3eMHOBOAHVX — 56 0cobuWH »abu Tpas’aHol (R. temporaria)
Ta 53 ocobuHK ponyxu cipoi (B. bufo). CymapHO 3i LunyHkiB
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BUIYYeHO Ta JocnimkeHo 868 06’ekTiB XMBNEHHS. Takox
6yrno BctaHoBneHo 12 nactok bapbepa, 3 siknx gocni-
keHo 840 repneTobioHTHMX Be3xpebeTHUX. [eTanbHui
aHani3 XuBreHHs ABOX (POHOBUX BUAIB 3€MHOBOAHMX
[003BOMMB BCTAHOBMTM, LLO A1t 060X BUAIB 38MHOBOOHWNX
XapakTepHa neBHa BUBIPKOBICTb Y XMUBIEHHI.

MpoBenu aHania BUOIPKOBOCTI KMBMEHHS 3€MHO-
BOLHMX 3a JOMNOMOrOK iHAEKCY eNeKTUBHOCTI IBnesa.
3okpema, 3rigHo 3 HalWMMK pesyrsTatamu, ponyxa cipa
(B. bufo) B ymoBax aHTPOMOreHHO-TPaHCOPMOBaHMX
ocenvuy Bigaae nepesary npegcraBHvkam Tuny Annel-
ida (15%), knacy Arachnida (15%) Ta 6e3xpebeTHumM
psgy Coleoptera (18%), wo cymapHo ctaHoBUTb 48%
Bif BCiX CnOXuMTKX 06’ekTiB. HaToMmicTb aba Tpas’siHa,
3anexHo Big TUMy ocenvia B yMOBaxX aHTPOMOreHHO-
TpaHchOpMOBaHMX cepeaoBuLL, Bigaae nepesary 6es-
xpebetHum Tuny Mollusca (15%), Hagknacy Myriapoda
(20%) Ta npeacTtaBHukam pagy Hemiptera (20%), ski
3aranom ctaHoBunun 55%.
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The food spectrum analysis of Rana temporaria and Bufo bufo in anthropogenically transformed habitats

of the Ukrainian Roztochchia

N. Balandiukh
ntl1957k@ukr.net

Ivan Franko National University of Lviv, 4 Hrushevsky str., Lviv 79005, Ukraine

As aresult of the research, 109 individuals of two amphibian species: the common frog (Rana temporaria) and the common toad (Bufo
bufo) were selected. These two species are the most numerous among other species of amphibians within the studied territory, therefore,
they can be considered typical species in the anthropogenically transformed habitats of the Ukrainian Roztochchia. During the analysis of
the collected material, Ivlev’s selectivity index was used to determine the selective attitude of the studied amphibian species to the num-
ber of consumed objects. Comparing data obtained from Barber’s traps and material extracted from the stomachs of amphibians, it was
concluded that depending on the habitat type, both the common frog (Rana temporaria) and the common toad (Bufo bufo) show a certain
feeding selectivity. The common toad consumes mostly the representatives of Annelida (15%), Arachnida (15%) and Coleoptera (18%),
what makes up 48% of all consumed objects in total. The common frog, under the conditions of anthropogenically transformed environ-
ment, prefers Mollusca (15%), Myriapoda (20%) and Hemiptera (20%) mostly, what is 55% in total. In half of the stomachs we examined
for, both amphibian species, plant residues were found, specifically parts of leaves and branches. Additionally, in individuals of the Bufo
bufo species, stones were discovered in the stomach. Most likely, these items ended up there accidentally during the capture of primary
food objects. Species of tailless amphibians are highly vulnerable to the negative impact of various anthropogenic factors. Deforestation,
water bodies drainage, and global or local environmental pollution can significantly affect diverse ecosystems. This, in turn, may lead to the
disappearance of segments of the dietary spectrum for amphibians. Monitoring the trophic interactions of this animal class is crucial, given
the importance of amphibians as vital links in food chains. This factor underscores the need for periodic trophic monitoring, as amphibians
play a pivotal role in sustaining ecological balance within their vulnerable populations.

Key words: Rana temporaria, Bufo bufo, feeding (trophics), distribution, number, herpetobionts, habitats, Ukrainian Roztochchia
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Methylxanthines are a unique class of drug, derived from
the purine base xanthine and 1,3-dimethyixanthine (Theophylline)
is the most commonly used methyl xanthine. The present study
was conducted to study the effect of supplementation of 1,3-
dimethylxanthine in semen extender on sperm motility and
morphological parameters of semen. A total of 15 semen ejac-
ulates were collected from three adult cattle bulls. Each ejaculate
was divided into five groups. First group was kept as control (C)
in which samples were diluted with Tris-egg yolk-glycerol ex-
tender and samples of other 4 groups (T-5, T-10, T-20 and T-40)
were supplemented with 1,3-dimethylxanthine at a dose rate
of 5, 10, 20 and 40 mM respectively. The diluted semen sam-
ples were incubated at 37°C in water bath and evaluated for
various seminal parameters at 15 and 30 min of incubations.
Sperm motility, sperm kinetic parameters and sperm abnor-
malities of semen of all groups were assessed using computer
assisted sperm analyser (CASA). Morphological parameters
of spermatozoa of control and supplemented groups were also
evaluated. The results revealed that 1,3-dimethylxanthine sup-
plementation resulted in significant increase in motile sperm
concentration, kinematic parameters, sperm viability, sperms
with intact plasma membrane as compared to other groups.
However, sperm abnormalities viz., bent tail, coiled tail, distal
droplet and distal midpiece reflex varied non-significantly
in all groups. Thus, it can be concluded that 1,3-dimethyl-
xanthine (Theophylline) inclusion at 10 mM concentration
in semen extender improved the quality of semen.

Key words: 1,3-dimethylxanthine (Theophylline), semen,
semen extender, motility, CASA

Introduction

genetic improvements have been made possible in large
part by the use of cryopreserved semen in artificial in-

Artificial insemination (Al) and semen cryopreserva- semination (Al) [3]. However, the production and supply
tion are the two most popular and widely utilized meth- of frozen semen with an acceptably predictable fertility
ods for reproducing domestic animals [8, 12]. Animal has always been a challenge because of poor fertility
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of cryopreserved semen. Semen extenders are used in
animal breeding and artificial insemination to preserve
and prolong the life span of sperm outside the body.
These extenders are specially designed solutions that aid
in nourishing and protecting the sperm, extending their
survival time and improving the probability of successful
insemination. One important factor in determining
the quality of frozen thawed samples for Al is sperm
motility, and fertility is closely associated with the total
number of progressively motile spermatozoa in semen [13].
Changes in the plasma membrane permeability in the
spermatozoa’s tail region and the formation of ice crystals
in the mitochondria and axonemes following cryopreser-
vation may result in a decrease in sperm motility [16].
Various substances have been used to improve the
quality of cryopreserved semen like glutathione [18], theo-
bromine [15] and taurine [17] in semen during cryopres-
ervation process. Methylxanthines are a unique class of
drugs that are derived from the purine base xanthine and
have been reported to enhance sperm motility and The-
ophylline is the most used methylxanthine. According to
studies, methylxanthines enhance sperm intracellular
cAMP, which is crucial for improving sperm fertility by
inhibiting the enzyme cyclic adenosine monophosphate
(cAMP) phosphodiesterase, which breaks a phosphodi-
ester bond [5]. Theophylline significantly increases sperm
mobility when added to semen by activating the produc-
tion of cAMP, which could result in less apoptotic and
dead/necrotic sperm. This increase in intracellular cAMP
causes an increased sperm mitochondrial activity which
contributes in providing energy for sperm motility [10].

Materials and methods

Semen Collection and processing

Clinically healthy mature cattle bulls of 3 to 5 years
of age and 450 to 550 kg body weight and showed good
libido were selected. Animals were housed individually
under semi open sheds maintained under the same
dietary and management standards at Animal Farm,
Department of Animal Genetics and Breeding, College of
Veterinary Sciences, Lala Lajpat Rai University of Veter-
inary and Animal Sciences, Hisar. The bulls were main-
tained in a clean and hygienic place and were reared on
a balanced breeding bull diet as per the Minimum Standard
Protocol of the Government of India (2000) and drink-
ing water was available ad libitum throughout the day.
The bulls were exercised daily on a rotatory bull exerciser.
Semen was collected in the morning hours twice a week
from the bulls using a sterile artificial vagina. Immediately
after collection, a tube containing the ejaculate was kept
in a water bath at 37°C. Sperm motility was subjectively
assessed under a phase-contrast microscope equipped
with a warm stage (37°C) at 200X magnification and
a total of 15 semen ejaculates with 270% sperm motility
were diluted with TRIS-egg yolk-glycerol extender to make
the sperm concentration of 80 million /mL.

12

Extender preparation

TRIS-egg yolk-glycerol (TEYG) extender was pre-
pared by adding 30.28 gm Tris, 16.75 gm citric acid,
12.00 gm D-Fructose in 1 litre of deionized water (DDW).
20% egg yolk and 7% glycerol were added to the ex-
tender. The extender was supplemented with standard
antibiotics (Penicillin 10 Lakh [U/litre and Streptomycin
1 gm/litre). The diluted semen was divided into five
aliquots, one aliquot (group C) was kept as control and the
other four aliquots (groups T-5, T-10, T-20 and T-40) were
supplemented with 5, 10, 20 and 40 mM 1, 3-dimethyl-
xanthine respectively in TEYG extender. The semen
samples were incubated in water bath at 37°C, and sam-
ples were evaluated for kinematic and morphological
parameters at 15 and 30 min of incubation.

Evaluation of semen for kinetic parameters

Sperm kinematics, motility and morphological anom-
alies were assessed using the computer assisted sperm
analyser (CASA) system. For each sample, 5 optical
fields were selected from each of the eight chambered
Leja slide (depth 20 uym). Sperm kinetics and motility of
fresh and frozen-thawed semen were assessed using
a computer-assisted sperm analyzer (CASA) system
(IVOS-Il, Hamilton-Thorne Biosciences, Beverly, MA,
USA) as previously described [9]. Before analysis using
CASA, the semen sample was diluted with pre-warmed
Tris buffer to give a sperm concentration of about
40%108 sperm/mL. The prepared semen sample (2uL)
was loaded in a pre-warmed (38°C) eight chamber
Leja slide (depth 20 pm) and analyzed for sperm kinetics
and motility characteristics.

The following motion characteristics were recorded:
total motility (TM, %), progressive motility (PM, %), aver-
age lateral head displacement (ALH, ym), average path
distance (DAP), straight line distance (DSL), curvilinear
distance (DCL), average path velocity (VAP, um/s), straight
linear velocity (VSL, um/s), curvilinear velocity (VCL, pm/s),
beat cross frequency (average rate at which the curvilin-
ear path crosses the average path) (BCF, Hz), wobble
(WOB), straightness (STR, %) and linearity (LIN, %) of
the sperm. Sperm Abnormalities viz., bent tail (%), coiled
tail (%), distal droplet (%) and distal midpiece reflex (%)
were also recorded. The CASA software settings were as
follows: temperature = 38°C, frame rate = 60 Hz, frames
acquired = 30, minimum contrast = 35, minimum cell
size = 5 pixels, cell size = 9 pixels, cell intensity = 110 pix-
els, VAP cut-off = 37 uym/s, STR cut-off = 50%.

Estimation of sperm liveability and morphology
Eosin-nigrosin staining technique was used to identify
the live or dead spermatozoa and abnormal spermato-
zoa [20]. In this process, eosin-nigrosin stain was slightly
warmed at 37°C in a hot air oven and the semen along
with the stain were placed on warm grease free glass
slides, mixed well, and kept at room temperature for air
drying. The slides were examined under microscope
(1000X). Live spermatozoa remained unstained, but
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dead spermatozoa stained pink against a blue-black
background. Sperms that were merely partially stained
were considered dead. Approximately 200 sperms were
counted randomly from various fields, and the percent-
age of live and dead sperm as well as their morphology
was determined.

Estimation of acrosome integrity

The percentage of intact acrosome was calculated
using Giemsa stain in accordance with the methodology
described by [19]. A thin smear of extended semen was
prepared, dried and fixed in neutral formalin saline
solution for 15 min. The smear was rinsed slowly with
running tap water and stained for 40 min in working
Giemsa stain solution. The degree of change in acro-
some was estimated using phase contrast micro-
scope (1000X). The percentage of sperm with intact
acrosomes was determined by counting approximately
200 sperms randomly from different fields.

Assessment of plasma membrane integrity
Hypo-osmotic swelling test (HOST) was used to
assess the functional integrity of sperm membrane as
per the procedure described by Kumar et al. [9]. HOST
is a more accurate predictor of ability of spermatozoa
to fertilize than super vital staining. The assay was
conducted out by combining 100 pyL of the semen
sample with 1 mL of the hypo-osmotic solution, which
was made up of 1.351 g of fructose and 0.735 g of
sodium citrate in 100 mL of distilled water. The sperm
tail bending/coiling was evaluated by placing 15 pL
of thoroughly mixed sample on a warm slide (37°C)

and seeing it under light microscopy at 400x magnification.
At least 200 spermatozoa were observed per slide.
Sperm with coiled tail after incubation was considered
having intact plasma membrane.

Statistical Analysis

The data were analyzed using the SPSS (Version 23)
software package. Using one-way analysis of variance,
the sperm quality parameters were compared in control
and supplemented groups Duncan’s multiple range tests
were used to examine mean differences. Variation
was deemed significant when P<0.05. The values for
all parameters were given as mean tstandard error.

Results and Discussion

The effect of theophylline supplementation was eval-
uated on the spermatozoa characteristics in cattle bull
semen stored at 37°C in the present study. Motile sperm
concentration varied significantly in control and supple-
mented groups at 15 and 30 min of incubation (table 1).
The percent motile sperms increased significantly in
groups T-5 and T-10 at 15 min incubation. However,
at 30 min incubation, the increase was non-significant
in supplemented groups. Progressive motile sperms
were significantly higher in groups T-5 and T-10 but
observed highest in group T-10 as compared to control
and others groups at 15 and 30 min incubation. Sperm
abnormality parameters like bent tail, coiled tail, distal
droplet, and distal mid-piece reflex varied non-significantly
among all the groups at 15 and 30 min of incubation.

Table 1. Effect of supplementation of different concentrations of theophylline on sperm motility and sperm abnormalities

after 15 and 30 min of incubation

Incubation P
Parameters time, min C T-5 T-10 T-20 T-40 value

15 47.58°+4.53 62.500°+2.96 67.28°¢4.04 49.292+3.59 55.25%+4.79  0.003
Motile sperm, %

30 51.092+3.39 60.15%°+3.63 63.35°+3.48 57.512°+3.33 52.652+2.76 0.062

15 34.172£3.62 45.82>+3.05 52.32°£4.05 33.70°+3.62 35.01*+4.87  0.002
Progressive motile sperm, %

30 35.152+2.78 45.11°£3.99 46.11°+£3.39 31.192+2.70 38.89%+2.73  0.005

15 0.29+0.09 0.35+0.19 0.14+0.05 0.56+0.31 0.39+0.15 0.587
Bent tail, %

30 0.27+0.16 0.68+0.51 0.67+0.51 0.18+0.05 0.03+0.03 0.549

15 0.01+0.01 0.01+0.01 0.07+0.04 0.00+0.00 0.03+0.03 0.152
Coiled tail, %

30 0.01+0.01 0.03+0.03 0.07+0.04 0.07+0.03 0.05+0.03 0.537

15 0.07+0.04 0.03+0.03 0.010.01 0.11£0.05 0.07+0.05 0.446
Distal droplet, %

30 0.04+0.03 0.05+0.03 0.03+0.03 0.01+0.01 0.08+0.05 0.726

15 6.44+0.89 4.82+0.68 4.47+0.47 4.00£0.39 5.63+0.70 0.077
Distal midpiece reflex, %

30 4.03+0.71 4.29+0.70 4.30£0.61 5.54+0.51 4.19+0.91 0.562

Note. Here and in the next tables MeanzSE values with different superscript in a row differ significantly (P<0.05).
Groups: T-5 = Theophylline @ 5mM; T-10 = Theophylline @ 10 mM; T-20 = Theophylline @ 20 mM and T-40 = Theophylline @ 40 mM.
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Absolute (Actual) kinematic parameters of CASA re-
flect the physical characteristics of cell movement, and
these include distance average path (DAP), distance
curvilinear (DCL), straight line velocity (DSL), lateral head
amplitude (ALH), average path velocity (VAP), curvilinear
velocity (VCL), straight line velocity (VSL) and beat cross
frequency (BCF). The results of absolute kinematic pa-
rameters of spermatozoa of control and supplemented
groups are presented in table 2. ALH values at 15 min
of incubation showed a non-significant increase in sup-
plemented groups (group T-10 and T-20), however, at
30 min incubation, there was a significant increase in
ALH values in groups T-5 and T-10. DAP and DCL values
varied non-significantly at 15 min incubation and were ob-

served to increase significantly in groups supplemented
with 5 and 10mM of theophylline as compared to con-
trol and other groups. DSL values increased in groups
T-5 and T-10 significantly at 15 min incubation, but non-
significantly at 30 min incubation. VAP of spermatozoa
increased significantly in group T-10 at 15 min incubation
and in groups T-5 and T-10 at 30 min incubation in com-
parison to control and other supplemented groups. VCL and
VSL values showed higher values in group T-10 at 15 min
incubation but significant increase in groups T-5 and T-10
at 30 min incubation. BCF of spermatozoa decreased sig-
nificantly in all the supplemented groups, with the lowest
BCF values in groups T-20 and T-40 at 30 min incubation
as compared to control group (table 2).

Table 2. Effect of supplementation of different concentrations of theophylline on actual kinematic parameters of spermatozoa

after 15 and 30 min of incubation

Incubation P
Parameter time, min C T-5 T-10 T-20 T-40 value
15 9.39+0.67 9.05+0.52 10.11+0.64 10.06+0.62 8.83+0.87 0.567
ALH, um
30 5.70°£0.25 8.54°+0.53 7.73%°+£0.47 6.6920+0.46 6.8520+0.18 0.000
15 25.98+1.26 27.20+1.19 28.25+1.31 24.28+1.50 23.95+1.60 0.141
DAP, um
30 22.252+1.35 27.77°42.29 25.24b+1.72 22.352+1.56 21.512¢1.15 0.050
15 50.24+3.49 52.02+2.78 55.91+2.96 50.88+3.89 49.61+4.17 0.729
DCL, pym
30 37.642+1.98 51.480+4.51 45.6120+3.35 41.272+3.16 38.352+2.35 0.017
15 20.31%+0.85 21.70°+1.13 22.05°+1.16 17.342+0.96 17.542+1.03 0.002
DSL, ym
30 19.13+1.33 22.96+1.93 21.20+1.52 18.24+1.34 17.98+0.95 0.083
15 105.19°46.26  95.45°+4.67  105.32°+6.31  94.05°°1+7.46 79.712£7.21 0.041
VAP, um/s
30 75.062+2.63 103.54°48.43  93.80°+6.60 71.532£5.21 84.672+2.28  0.001
15 200.81+14.54 180.86+10.90 204.19+12.97 189.47+1545 161.11£16.04 0.209
VCL, um/s
30 125.78224.45 190.53°+16.01 1694641282 131.39°+1043 148.06*£3.93  0.000
15 82.51°44.33 75.37°°43.31 81.62°+4.37 68.112°+5.40 58.472+4.43 0.001
VSL, uym/s
30 64.9322+2.75 85.65°47.03 78.900°+5.61 58.29244.28  72.292c+2.25  0.001
15 23.0640.62 22.22+0.59 21.8840.57 21.4340.48 21.8340.95 0.493
BCF, Hz
30 27.29°+0.64 25.96%+0.65  25.4820+0.76 24.402+0.67 25.182+0.57 0.042
Table 3. Effect of supplementation of different concentrations of theophylline on relative kinematic parameters of spermatozoa
after 15 and 30 min of incubation
Incubation P
Parameter time, min C T-5 T-10 T-20 T-40 value
15 56.25+1.97 57.35+1.77 54.07+1.15 52.04+1.00 54.32+2.60 0.271
WOB, %
30 62.24+1.14 56.44+1.41 58.07+1.78 59.47+2.20 58.85+0.89 0.125
15 46.14+2.59 47.88+2.26 43.71+1.65 39.70+1.45 43.39+3.50 0.169
LIN, %
30 54.79+1.70 47.58+1.87 49.95+2.24 50.84+2.82 50.78+1.34 0.184
15 80.200+1.71 81.58°+1.38 79.65°+1.36 74.942+1.55 77.33*+2.17  0.051
STR, %
30 85.55+1.56 82.55+1.22 84.47+1.42 82.97+1.60 84.87+1.30 0.529
14 bionozia meapuH, 2023, 1. 25, N4
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Inclusion of 1,3-dimethylxanthine improved quality parameters of bull semen

Relative (Derived) kinematic parameters of CASA
reflect the pattern of sperm movement and are combi-
nations of absolute parameters. These include Wob-
ble (WOB = VAP/VCL), linearity (LIN = VSL/VCL) and
straightness (STR = VSL/VAP). Wobble and Linearity
showed non-significant variation among control and sup-
plemented groups at 15- and 30-min incubation (table 3).
Straightness values decreased significantly as the con-
centration of theophylline in semen extender increased

at 15 min of incubation but it showed non-significant vari-
ation among the control and all supplemented groups at
30 min incubation. Morphological parameters of sper-
matozoa were also evaluated, and results are reported
in table 4. Spermatozoa with intact acrosome increased
significantly in groups T-5 and T-10. Similarly, percent via-
bility of spermatozoa and spermatozoa with intact plasma
membrane showed a significant increase in group T-10
samples as compared to control and others groups.

Table 4. Effect of supplementation of different concentrations of theophylline on morphological parameters of spermatozoa

after 15 and 30 min of incubation

P
Parameters C T-10 T-20 T-40 .
Acrosome integrity, % 78.53°+1.26 80.4720+1.31 84.33+1.17 79.13°£1.66 77.73°£1.69 0.016

Livability, % 60.602°+0.94

Plasma membrane integrity, % 59.80°+0.69

63.27°°+0.7
61.40°+1.28

65.33°+1.61 61.40%+1.35 59.272+1.13 0.006

65.80°+1.81 60.40°+1.64 59.732+1.24 0.014

Motility, vitality rates and number of sperms are vital
parameters in fertilization activity of sperms and play es-
sential role in changing fertilization rate [6]. Supplemen-
tation of 1, 3-dimethylxanthine (Theophylline) at lower
doses has significantly improved the motility and viability
related parameters of spermatozoa in the present study.
These findings are in agreement with the observations of
other workers whom reported significant improvement in
the motility characteristics (individual motility and progres-
sive motility) of sperms after fortification of Murrah buffalo
semen with theophylline at a concentration of 10 mM [4].
Similarly, significant increase was reported in sperm mo-
tility in human semen supplemented with 20 mM theoph-
ylline [1]. The possible reason for the improved motility
values of spermatozoa recorded in T-10 group in the
present study may be attributed to the reason that the-
ophylline causes increment of CAMP inside the cell by
inhibiting phosphodiesterase enzyme [2]. Increase in
sperm intracellular cAMP plays a main role in glycolytic
pathways of sperm [11], thus enhancing sperm fertility [5].
This increase in intracellular cCAMP causes an increase
sperm mitochondrial activity which plays a key role in pro-
viding energy for sperm motility [10]. The stimulating ef-
fect of dimethylxanthine induces amplitude of the motility
of sperm more than 50% of control value [7]. Increased
sperm viability and increased number of spermatozoa
with intact acrosome and intact plasma membrane may
be attributed to the reason that dimethylxanthine (theoph-
ylline) has a protective effect on sperm membranes, as it
being oxygen radical scavengers and reducing the perox-
idation of lipid and that prevents oxidative stress-induced
DNA damage [14].

Based on the findings, it was concluded that supple-
menting semen extender with 1, 3-dimethylxanthine up to
a concentration of 10 mM was beneficial in enhancing the

The Animal Biology, 2023, vol. 25, no. 4

quality of the semen. However, in order to evaluate the
fertility of semen, further research on in vitro and in vivo
validation of supplemented semen is necessary.
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HonasaHHA 1,3-AMMeTUNKCAHTUHY NOKPALLUIIO NapaMeTpu AKOCTi cnepmu OyraiB

Amim Kymap', Minakwi Bipmani', Padxew Kymap', Cydapwa+ Kymap', Capmak’, Apywi Kaneap', CaHdin Kymap?, Y. lMamin®
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'Kacbenpa BeTepuHapHoi disionorii Ta Gioximii, Konegxx BeTepuHapHuNx Hayk,

YHiBepcuTeT BeTepuHapii Ta TBapvHHUUTBA iMeHi JTanu JTapxknat Pan (LUVAS), lNicap, Xap’aHa, 125001, IHgis
2Kadbenpa BeTepuHapHOI riHekonorii Ta akywepcTsa, Konemk BeTepuHapHUX Hayk,

YHiBepcuTeT BeTepuHapii Ta TBapuHHULUTBA iMeHi Jlanu Nagxknat Pan (LUVAS), lNicap, Xap’aHa, 125001, IHgis
SKadenpa reHeTVkun Ta po3BeadeHHs TBapuH, Konemk BeTepuHapHux Hayk,
YHiBepcuTeT BeTepuHapii Ta TBapuHHMLUTBA iMeHi Jlanu Nagxnat Pan (LUVAS), lNicap, Xap’aHa, 125001, IHAgis

MeTunkcaHT1HN € YHIKanbHUM KNacom npenaparis, OTPMMaHNX 3 NypUHOBO| OCHOBW KCaHTUHY, a 1,3-auMeTunkcaHTvH (TeodiniH)
€ HarJacTille BUKOPUCTOBYBaHUM METUIMKCAHTUHOM. MeToto Liboro AOCNiMKeHHst Oyno BUBYMTM BNMB AOAABAHHS 1,3-AUMETUNKCAHTUHY
00 po3pigKyBaya Ha pyxnuBICTb cnepmaro30oifis i MopdonoridyHi napameTpu cnepmu. 3aranom 6yno 3ibpaHo 15 eskynaTiB cnepmu
Bif TPbOX Aopocnux ByraiB. KoxeH eskynaT po3ainunu Ha m'saTb rpyn. Y nepLuin, KoOHTponbHin rpyni (C) 3pasku po3basnsanu rmiuepu-
HOBUM pO3pimxyBadyeM Tris S€YHOro )XOBTKa, a A0 3paskiB iHwux 4 rpyn (T-5, T-10, T-20 i T-40) gogasanu 1,3-0UMETUNKCAHTUH Y 03I
5,10, 20 i 40 mM BignosigHo. Po3BeaeHi 3pa3ku cnepmu iHkybyBanum 3a 37°C Ha BoAsHin 6aHi Ta ouiHoBanu pi3Hi napameTpu cnepmum
yepes 15 30 xB. iHkybaUii. PyxnuBicTb cnepmaTo3oifis, KIHETUYHI NapaMeTpy cnepmMu Ta aHomarii cnepmMaTo30ifiB cnepmMu BCix rpyn
OUjHIOBanu 3a JONOMOrol KoMim'loTepHoro aHanizatopa cnepmu (CASA). Takox ouiHioBany MopdororiyHi MOKasHWKM Crnepmarto30ifiB
KOHTPOMbLHOI Ta AocnigHux rpyn. PedynbraT nokasanw, Wo gogaBaHHs 1,3-AMMETUNKCaHTUHY NPU3Beno A0 3HAYHOrO 36inbLUeHHS
KOHLIEHTpaUii pyxoMux cnepmaTos0ifiB, KiHeMaTUYHUX NapaMeTpiB, XXUTTE3AATHOCTI CNepmMaTo30idiB, CnepMaTo30iAiB 3 iHTaKTHO
nnasmaTuyHor MemBpaHo NOPIBHSAHO 3 iHWKMMK rpynamu. OgHak aHomanii cnepMaros30ifiB — 3arHyTuii abo 3ropHyTuiA XBICT, AWC-
TanbHUIA KPaniUHHWA | LeHTpanbHUin pedrekc — He BiApi3HANMCs B yCix rpynax. TOMy MoXHa 3pobuTu BUCHOBOK, LLIO AOAABaHHS
1,3-gumMeTunkcaHTuHy (TeodiniHy) y kKoHueHTpauii 10 MM go po3pigKyBaya nokpallye siKicTb Crepmu.

KnrouoBi cnoBa: 1,3-gumetunkcaHTvH (TeodiniH), cnepma, po3pigxysad cnepmu, pyxnueicte, CASA

Kumar A, Virmani M, Kumar R, Kumar S, Sarthak, Kanwar A, Kumar S, Patil CS. Inclusion of 1,3-dimethylxanthine improved quality parameters
of bull semen. Biol. Tvarin. 2023; 25 (4): 11-16. DOI: 10.15407/animbiol25.04.011.
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Moroko Ta MonoYHa NPOAYKLUIS — OAWH i3 HANBaXKIMBILLMX
CMPOBUHHUX PECYPCIB, SKi BiQirparoTb XUTTEBO BaXINMBY PoOsb
Y CTPYKTYpi XapyyBaHHS HaceneHHs YkpaiHW. beanevHicTb i skicTb
CMPOro MOJSTOKa € OCHOBOHO Y BUPOBHMLITBI MOIOYHMX MPOAYKTIB.
3 ormsay Ha ue, € HeobXigHICTE MPOBOAMTM MIKpPOGIoNorivHi Jo-
CriPKEeHHS 3pa3KiB MOrIoKa Bif KOpIB 4119 BUSBMEHHA MaCTUTIB.
AKTyanbHUMW € NUTAHHA 3 BU3HAYEHHS KifTbKOCTi COMaTUYHNX
knituH (KCK), 6akTepiansHoi 3abpyaHeHocTi (B3M), GakTepin
rpynu kuwikoBoi nanudky (BIKI), kinbkicHOro BUOOBOIO Cknaay
NaToreHHNX MIKPOOpPraHi3MiB, OCKINbKW Lii MOKa3HWKW Jat0Tb 3MO-
ry OUHATU eni300TUYHY CUTYaLi0 LWOAO MOLMPEHOCTI MacTUTIB
KOpIB y TBapMHHMLIbKMX rOCMogapCTBax PisHMX perioHiB Ykpaiu,
BCTAHOBWTW JOMIHYHOMi €TiONOriyHi hakTopy, siKi CIPUYUHSIIOTB 3a-
XBOPIOBaHHS HA MacTUTW, NPONUCaTU MiKyBansHO-NPodinakTuY-
Hi 3axoau Ans 3anobiraHHA NoAANbLLIOMY MOTPLUEHHIO CUTYaLli.
Pesynsraty Hawmx mMikpo6ionoriyHnx MOHITOPUHIOBMX AOCHi-
PKeHb LLoAO NOLUMPEHOCTI MacTUTIB KOPIB Nokasanu AuHamiky
00 30inbLUEHHS X KiNbKOCTI, MPO LLO CBig4mno 3poctaHHs KCK
Big 12,1%y 2018 p. 0o 41,5% y 2021 pp.; 3pOCTaHHSA NOKa3HMKIB
B3M Big 8,1 oo 37,3% BignosigHo. 3a nepiog 3 2018 no 2021 pp.
HaaMipHe 3POCTaHHs KiNbKOCTi MaToreHHuX 6akTepii KOKOBOT
rpynu, 3okpema Staphylococcus spp. (80,0% Big, Bcix i3onaTis),
Streptococcus spp. (28,1% BignosigHo), NiaTBEPOKYBAno ix
OCHOBHY porib Y popMyBaHHi 30BHILLHIX i BHYTPILUHIX €Tiono-
rYHNX PaKTopIB, SKi CNPUYMHSAIOTL YPaXKEHHS BUMEHI Y KOpIB.
3a nokasHukamum kinbkocTi BugineHnx bBI'KIM npoctexunu TeH-
OEHLi0 00 iX 3MEHLLEHHS, L0 3aCBifyye 3HMKEHHS iXHBOrO
NNMBY Ha eTioNOrivHi aKkTopu, SKi NPOBOKYIOTbL BUHNUKHEHHS
MacTuTiB y kopiB. Pesynsrati BunpobysaHb 3a 2022 p. nokasa-
nn piske NafiHHA OOCTaBKM 3paskiB MOroka AN AOCHIKEHHS
3a MikpOBIONoriYHMMM NoKasHMKaMu, LLO NOB’sI3aHe 3 BrSIMBOM
Ha TBAPUHHULILKY rany3b NONITUYHKX, CoLiarnbHMX, EKOHOMIYHNX
Ta iHLWMX YMHHUKIB Yepes BilNCbKOBY arpecito B YKpaiHi.

Knro4yoBi crnoBa: Mornoko, MacTUT, COMaTUYHi KNiTUHW, OakTe-
pianeHa 3abpyaHeHicTb, Staphylococcus spp., Streptococcus spp.,
Listeria monocytogenes, Pseudomonas spp., Salmonella spp.
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Bctyn

MigTpMmaHHA NPOOYKTUBHOCTI Ta KOHKYPEHTO-
CNPOMOXHOCTI MOJTOYHOI MPOMUCNOBOCTI NoTpebye
BEMNMKOro obcAary Moroka Ta LWMPOKOro aCoOPTUMEHTY
MOJTOMHMX NPOAYKTIB Ha MPOL4OBOMNBYOMY PUHKY. Bigno-
BiJHO [0 CUCTEMMW CTanoro BUPOOHMLITBA, OCHOBHMMM
npiopmUTETAaMM Y MOSOYHIN ranysi € BHECOK Y coLlianbHO-
€KOHOMIYHUIN PO3BUTOK PETiOHY, sIKiCTb 40OpOBYTY
TBapuH Y MOSTOYHOMY CKOTapCTBI, MNigTPUMaHHS rnpo-
OYKTUBHOMO 300POBOro cTafa KopiB ANst OTPMMaHHS
BUCOKOSIKiCHOro moroka. mobansHa BignoBiganbHIiCTb
MOJIO4HOT MPOMUCIIOBOCTI, BENIMKMUX MOSIOYHUX dhepMm
Ta ApibHMX BUPOBHUKIB nonsrae y BUPOOHULTBI BUCO-
KOSIKICHOrO MoJsioka Ta 6e3nevHoi ans NoanHn | TBapuH
MOFOYHOI NpoayKuil, 3anobiraHHi NOWMPEHHIO iHdek-
LifHMX XBOpob Ta xap4oBuUM OTpyeHHsM [1, 29, 30].

OAQHMM i3 HANNOLLMPEHILWNX Ta HANAOPOXYNX 3a-
XBOPHOBaHb, SKi BpaXakTb MOMOYHY Xy4oby B yCbOMy
CBITi, € MACTUTK, SKi XapaKTepusyoTbCA 3ananeHHaMm
TKaHMHW MOJI0YHOI 3ano3un. BoHn npusBogaTe oo Ka-
TacTpodivHUX HacniaKiB Ans MOMOYHOI ranysi KOXHOT
KpaiHu. 3a gaHvMu BYEHWX i aHaniTUKiB, MacTUTh Be-
NUKOI poraToi Xyaobu LWOopiYHO KOLWTYHOTb MOJTOYHIN
npomucnoBocTi 6rnmabko 2 Mineapgis gonapis y CLUA,
6nm3bKo 794 MinNbMOHIB KaHaACkKnX gonapis y KaHagi,
6inbwe 168 MinbNoHIB PyHTIB cTepniHrie y Benuko-
GpuTaHii [21].

3a gaHumun MixxHapogHoi MonoYHoi dhenepaldii, Wwo-
pi4HO 6rm3bko 25,0% KOpiB XBOPIOTb HA MacTUTK, LLO
3aBAae 3Ha4HO BinbLINX 3GMTKIB MOMOYHOMY CKOTap-
CTBY, HiX YCi iHLWIi xBOpOGYM pa3oM. € AaHi Npo LWopidHy
NOLLMPEHICTb MacTUTIB y KOpIiB B KpaiHax €Bponu, sika
Bapitoe Big 8,0 o 48,0% [2].

MobGanbHi LWOopiYHi BTpaTh Big MacTUTIB CTaHOBNSTb
6rnm3bko B 30 MiNbspAiB €BPO Yepes 3HWKEHHS 3ararb-
HOT KiNbKOCTi HAA0IB, HU3bKY SIKICTb MOMNOKa, BUCOKY
BapTICTb NiKyBaHHS i BETEpUHapHi BUTpaTW, yTunisadito
MOJIIOKa 3a NnikyBaHHS, 36inbweHHsa o6’emy pobiT Ta
nepegyYacHe BnbpakyBaHHs TBapuH. Kpim Toro, 36utku
3HWXKYIOTb AKICTb KiHLEBOro NpoayKTy, NPOMUCIIOBUN
BMXif, ANs BAPOOHMLTBA NOXiZHUX Ta 3MiHY CKrnagy Mac-
TUTHOro monoka [1, 4, 30].

MacTuTn BMHUKaOTb 9K HAcnigoK Ail Ha MOMOYHY
3aro3y MexaHi4YHuX, TePMiYHUX, XiMiYHUX Ta Gionoriy-
HUX cpakTopiB. Ha gonto GionoriyHoro (MikpoGHOro)
dakTopy npunagae 85,0% ycix Bunagkis MacTuTy.
BakTepianbHi MacTUT cnpuymMHeHi Kokamu (CTpenTo-
KOKM, CTadiNmoOKOKN, AUMNSIOKOKN) Ta NanmnykonoaioHn-
MK chopmamuy BakTepin (KULWKOBa Nanuyka, KopmHe-
BakTepii, knebcienun, enTepobakTepii Towo). OgHMMM
3 HANMNOLLMPEHILLNX NaToreHiB iIHPEKLIMHMX MacTUTIB €
CTPEnTOKOKU | CTadpiNoOKOKM, OCKiNbKM BOHW YTBOPIOKOTh
GionniBky, sika Noninwye 3axucT, gornomMarae BUKMBaTh
B HECNPUATNNBUX YMOBaX AOBKINMS Ta 3HWXKYE edek-
TUBHICTb aHTUGaKTepianbHOI Tepanil.

MacTtutm KopiB MOXyTb BYTH KMiHIYHO BUPaXXEHMM
Ta cybkniHiYHMMKU. CyBKMiHIYHI MacTUTK HanHeGe3neY-
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HiLLi, OCKINbKM MatoTb NpuxoBaHui (6€3cUMNTOMHNIA)
nepebir 6e3 BidyanbHUX KITiHIMHMX O3HaK Ta OiarHOCTy-
I0TbCA NuLLe 3a JONOMOrot nabopaTopHUX METOAIB.

B YkpaiHi MacTutu y KopiB € akTyarbHOK npobrne-
MO CbOrOEHHS, OCKINbKN MOJIOKO TYT € BaXKNUBUM
NPOAYKTOM XapuyyBaHHs [6, 11].

Y kpaiHax €C meTo nigpaxyHKy coMaTU4HUX Kni-
TvH (KCK) BBaxkaloTb Hangiesiwmm ANsa nepesipku
KOpiB Ha CyOKnNiHiYHI MacTUTK 3a JocrnimkeHb be3ney-
HOCTi CMPOro MOrioka Ta ynpaeniHHA AiNHUM CTagoM.
B eBponencbkux kpaiHax MeToA nigpaxyHKy KinbKoCTi
COMAaTUYHUX KNITUH BUKOPUCTOBYIOTb Y ABOX Hanpsam-
Kax: 4ns ynpaeniHHSA KOHKPETHUM MOSTIOYHUM CTagoM
Ta B AepXaBHuUX nporpamax 6opoTbbu 3 Mactutamm
y KopiB Anis 3abes3nevyeHHs BUpOOHMLUTBa 6e3nevyHoro
Ta BUCOKOSIKICHOrO Mornoka. ComaTuyHi KNiTuHW npea-
CTaBneHi KNiTMHamu 3 aapamm — fienkounuTamm, MOHO-
uuTamu Ta enitenianeHUMM KnituHamu [33].

BbakTepianbHa 3abpyaHeHicTb (B3) € nokasHUKOM
KinbkocCTi MikpoopraHiamiB y 1 cm® mornoka. Bigomo, wo
Ha BakTepianbHe 3abpygHEHHs1 MOroka BrnvBae 6arato
YMHHUKIB, NOB’A3aHNX i3 HEJOTPUMAaHHSM CaHiTapHoO-
rirfiEHIMHNX BUMOT, MOPYLLEHHAM TEXHOMOTIN JOTHHS | 36e-
piraHHSa Moroka. Arne OfHIE 3 OCHOBHMX, HANYaCTILLUMX
i HAMBaXIMBILLMX NPUYMH € 3aBpyaHEHHs MOMnoka Yepes
BUM’S, apKe Micns JOTHHSA COCKOBI KaHanM 3anuLLaoTbest
Biakputumn o 20—25 xs, LLO pobUTb BUM’A AOCTYMNHUM
ONS 3acerieHHs MiKkpoopraHiamamu Ta vyepes OinbLu
rnmboki Nnpouecun y BUMEHI YMOXITMBIIOE PO3BUTOK
KniHiyHOro abo cybkniHiYHoro macTuTie [24].

BakTepii rpynu kuwwikosoi nanudku (BI'KIM) — Esch-
erichia coli, Klebsiella spp., Enterobacter spp., Serra-
tia spp. — CNPUYMHSAIOTL PO3BUTOK Y KOPIiB MacTUTIB,
30kpema TokcuyHux. Ocobrnmea Hebesneka KpueTbCH
y Tomy, wWwo npeactasHuku BIKIT 3gaTHi cnpuynHAaTn
TSOKKI OTPYEHHS ntogunHm [15, 31].

ETionorivyHmi cnekTp 36yaHUKIB MacTUTIB y KOpiB
ay>xxe pi3HOMaHITHMIA. ByeHi HaronowyThb, WO Ha-
paxoBytoTb noHaa 140 BnAiB NOTEHLUIMHMX NaTOreHis,
34aTHUX CNPUYMHUTM MacTUTK B Xy400OU MOTOYHOTO
HanpaMKy. 3a iXHiMY gaHMMK, HANMOLNPEHILLMMMN
30yaHUKaMM € NaToreHHi CTPENTOKOKMW, AesKi BUAN
KoarynasoHeratuBHux ctadinokokis, E. coli, Pseudo-
monas spp., Listeria spp., Salmonella spp. Ta iHwWi [3,
10, 12, 16, 22, 27].

Merta Hawoi po6oT — MiKpOBIONOriYHNIA MOHITOPUHT
npoBefeHnxX AoCNiAXeHb 3pa3kiB Monioka BiJ KopiB
Ha TepuTopil YKkpaiHu 3a nepiog 3 2018 no 2022 pp.,
XapaKTepuUCTMKa OCHOBHUX TEHAEHLLM Loa0 BUABMNEHHS
MacTuTIB y KopiB 3a nokasHukamu KCK, 63M, BIr'KIT,
naToreHHUX MikpoopraHi3mis.

MaTepianu i meToam
HocnigxeHHa npoBefeHo B ymoBax nabopaTto-

pii 3axBoptloBaHb BakTepianbHOI eTionorii HaykoBo-
pocnigHoro 6akTtepionorivHoro Biaainy (JIS36E HOBB)

bionozia meapuH, 2023, 1. 25, N4
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[epxaBHOro HaykoBO-4OCAIQHOMO iHCTUTYTY nabopa-
TOPHOI AiarHOCTMKM Ta BETEPUHAPHO-CaHITapHOI eKc-
neptuaun (AHAUJTABCE), m. Kuis.

3a mikpobionoriyHuMu gocnigXeHHAMM BU3Have-
HO NMOKa3HWUKW: KiNbKicTb coMaTnyHmx KnituH (KCK),
bakTepianbHy 3abpygHeHicTb monoka (b3M), 6akTepii
rpynu kuwkosoi nanunyku (BIrKr), natoreHHi mikpo-
opraHiamu (Staphylococcus aureus, Streptococcus spp.,
Salmonella spp., Listeria monocytogenes, Pseudomo-
nas spp.) [7, 8, 17, 18, 26].

3rigHO 3 YMHHOK HOPMAaTUBHOK OOKYMEHTAaUiE0,
cMpe MOFOKO Bif KOPiB HE MOBUHHO MICTUTW NaToreH-
HMUX MiKpoopraHiamiB, 3okpemMa 6akTepin S. aureus
(8 0,1 cm3), L. monocytogenes (y 25,0 cm®), bakTepin
poay Salmonella (y 25,0 cm?).

3a BMBYEHHSA, cucTemaTmnsadii Ta aHanidy pivyHux
3BiTIB perioHanbHNX nadopartopin [depxaBHoi criyxou
YKkpaiHu 3 nuTaHb 6e3nNe4YHOCTi Xap4oBUX NPOZYKTIB Ta
3axucty cnoxusadis (OCYTMNBXMN3C) ta AHAOITOBCE
(m. KviB) npoBeaneHo MikpoBionoriyH1in MOHITOPUHT JO-
cnigkeHb 3paskiB Moroka 3a nokasHukamu KCK, B3M,
BIKI, naToreHHMX MikpoopraHiamiB Ansa BUABNEHHSA
MacTUTIB Y KOpPIB i3 rocnogapcTs pidHUX obnacten
Ykpainn 3a nepiog 2018—-2022 pp. [aHi HaBeaeHi 6e3
ypaxyBaHHs okynosaHoi Teputopii AP Kpyum Ta yactu-
HU TMMYaCOBO OKYMNOBaHMX TepuTopin [JoHeLbKol Ta
JlyraHcbkoi obn.

MeToam gocnigykeHb — MiKPOCKOMiYHI, KyrbTyparibHi,
GioximiuHi, GionoriyHi, CTaTUCTUYHI.

Pe3ynbratn gocnigpkeHb

AHania pesynesrartie ocnigKeHb NoKasas, Lo NpoTa-
rom 2018-2022 pp. ans mikpobionoridyHux aocnigkeHb
Haginwno 224547 npob monoka Bia KopiB, i3 AKMX
5505 3paskiB (2,5% [0 AocnigpkeHNX) Many No3UTUBHI
pesyneraTy.

3a aHani3om pesynbratiB AOCNiAXeHb BCTaHOBMNE-
HO, WO HanbGinbwui obcar gocnigXeHb NpoBeAeHO
y 2018 p. — 65172 3paskiB Mornoka Big kopiB. [1poTe
pesynbrar LWwoAo NO3UTUBHUX BUMaAKIB ckrnadas brnnsbko
2,1% Big pocTtaeneHux Npob Ta 36epiraBcsa Ha TakoMy
X piBHi y HacTynHomy 2019 p. — 2,0%.

KinbkicTb NO3UTUBHUX pe3ynbTaTiB cepen Ycix
3paskiB MONoKa CBig4nTb, WO Hanbinblwa Hanpyxe-
HICTb eni300TMYHOT cMTyauil WoA0 3aXBOPOBAHHS
y KopiB Byna xapaktepHot gnga 2020 i 2021 pp.,
OCKinbKK B Len nepiog 6yno 3apeecTpoBaHo, Bij-
noeigHo, 3,0 Ta 3,5% HenpnaaTHOro ANsA BXUBaHHS
MOSIOKa cepep yCix 4OCTaBMEHUX ANs JOCNiIAXEHb
3paskiB. Lle 3acBiguye Nno3aMTUBHY AMHAMIKY LWOAO
3pOCTaHHA MOKA3HWUKIB 3 MO3UTUBHMMM pe3yrbTatamu
B 03HaYeHu JocnigpkysaHuin nepiog. Npote y 2022 p.
3aranbHa KinbKiCTb BUSIBIIEHUX 3pa3KiB MacTUTHOIO
MOSoKa 3HuM3unacsa oo pieHa 6nmsbko 2,0%, wo dyno
noB’si3aHe 3i CTAaHOM TBapMHHWLTBA B YKpaiHi Yepes
BiICbKOBY arpecito.

The Animal Biology, 2023, vol. 25, no. 4

AHanisytoumn ogepxaHi gaHi, M1 NpocTexyBanu
TEeHOEHLit0 O KiNbKICHOro 3MeHLUEeHHA HaaXxo4XeHb
3paskiB MOfoka KopiB Ansi NOro nepesipky Ha HasB-
HiICTb MacTuUTIB y AiNHMX cTagax rocnogapcTs. lNMoni-
TWYHA, coLlianbHa, EKOHOMIYHA, eni300TUYHa, enige-
MionoriyHa cuTyauis B YKpaiHi NnpoTarom gOCnigxy-
BaHOro nepioay, NMOBIpPHO, BNnBana Ha 3aranbHy
TEeHAEHLI0 LWLoA0 3HMKEHHSA KinbKicHMX 06’emiB go-
CTaBKM 3pas3kKiB MOoKa Yepe3 3MEHLLEHHST 3ararnbHOro
noronie’a Benukoi poraToi xygobu i ginHoro ctaga
30Kpema y TBapMHHULIbKMX rOCNO4apCcTBax PisHNX pe-
rioHiB YkpaiHu, Takox gk Hacnigok enigemii COVID-19
Ta BBEOEHHS BOEHHOIO CTaHy Ha TepUTOpIl AepxaBu
Yyepes BiICbKOBY arpecito.

3a nepiog 2018-2022 pp. cepen TBAPMHHULIBKUX
rocnogapcTe YkpaiHu HanbinbLui 06’eMy Morioka Ha Bu-
SIBMEHHA MacCTUTIB Y KOPiB AOCTaBMNEHO i3 MNontaBcbkoi
o6n. — Big 12398 3paskie y 2018 p. oo 7371 3paska
y 2022 p. Y rocnogapcTtsax LbOro perioHy npoTarom
2018-2021 pp. KiNbKiCTb MO3NTUBHMX 3pa3kiB HEMpPU-
AAaTHOro 40 BXMBaHHS MOJIOKa Konmeanacsi B Mexax
Bia 2,5 no 4,5% Big goctaeneHux npob. Y 2022 p. no-
3UTUBHI NOKa3HUKM Ha MacTuTu ctaHosunu nuwe 1,4%
Bif yCiX AOCNIIKEHNX, OCKINbKN Maibke BOBIYI 3MEHLLUN-
nacs KinbKiCTb JOCTaBnNeHNx 3paskis MOokKa.

Cepep iHWNX obnacTen YkpaiHu, ki y 3Ha4YHNX
ob’emax gocnigxysanu MOMOKO KOPIB Ha BUSIBNEHHS
mMacTuTiB, — PiBHeHCbKa, JlyraHcbka, KipoBorpaackka,
TepHoninbcbka, Cymcbka Ta Kutommpcbka. MNokasHu-
KM ypaXkeHOCTi MacTUTaMu Norosie’a A4iHoro craga Ba-
pitoBanu B mexax Big 0,1 ao 4,0-5,0% npob6 monoka
3 YCiX AOCTaBMNEeHUX ANl AOCNiAXKEHb.

BapTto 3ayBaxutu, WO y AesKUX BUNagKax nosu-
TMBHI pe3ynbraty 6ynu HaaTo BUCOKUMU. 3okpema,
y TBapMHHULbKUX rocnogapcrteax MukonaiBcbKoi Ta
YUepHiBeLbkoi 06n. cepeq AocTaBrneHnx npob BUABNEHO
noHag 50,0% HenpuaaTHOro Mosmoka Yepes MacTuTH,
ane npu uboMy AnNg gocnigxeHb 6yno ckepoBaHo
HEeBESUKY KiNbKICTb 3pa3kiB — MMOBIPHO, NnLLE Bif TUX
KopiB, siki Manu nigo3py Ha MacTuTh (Tabn. 1).

36inbLUEHHS KiNTbKOCTi COMaTUYHUX KIITUH Y 3pas-
Kax MOrokKa Bif KopiB JatoTb Migo3pu LLOA0 PO3BUTKY
KNiHiYHOro abo cybkniHiYHOro macTuTiB. 3a JOCTimXKy-
BaHW nepioa B cepeaHboMy i3 85578 3paskiB Monoka,
pocnigxeHoro Ha KCK, BusiBneHo 1,0% no3ntuBHMX
npo6 3i 36iNbLEHNM BMICTOM COMaTUYHUX KITITUH ce-
pen oocnigxeHux, Lo BKa3yBarno Ha BMOpakyBaHHS
TaKoi KinbKOCTi CUPOBUHU Ta 3acBigyyBano nigospy
npo NMOBIPHUI PO3BUTOK MaCTUTIB Y KOpiB. HansuLui
nokasHunkn KCK cnocTtepiranu y kopiB i3 TBApUHHNLb-
kux rocnogapcts Kiposorpagcekoi (3,8% Big gocni-
axeHunx), PiBHeHcbkoi (1,4%), MonTtascbkoi (1,3%),
XapkiBcbkoi (0,5%), TepHononbcbkoi 0bn. (0,2%) Bia-
noBigHoO. Y npobax Moroka Bif KopiB i3 rocnogapcTs
iHLWKX perioHiB YKpaiHW O3Ha4YeHi NOKa3HUKK Oynn He-
3Ha4YHUMWK, ane nigTBepAKyBanm iCHyBaHHS Npobnemu
LLIOJ0 PO3BUTKY MacTUTIB Y KOpiB, HEODOXiOHICTb MiKy-
BaHHs TBapuH abo ix BubpakyBaHHs (Tabn. 2).
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Ta6nuusa 1. KinbkicHi gocnigXeHHs 3pa3kiB MOMoKa Ha BUSIBIIEHHS! MacTUTIB Y KOPIB i3 rocnofapcTB pi3HMX perioHiB Ykpainu 3a nepiog 2018-2022 pp.

Table 1. Quantitative studies of milk samples for the detection of mastitis in cows from farms in different regions of Ukraine for the period 2018-2022

2018 2019 2020 2021 2022
x x x x x
Otnacrs EE g2 &5 B¢ g2 aF Ef g2 &S 8¢ g2 &8F E2E g &%
Region s2 £% B§f 2 £ §f S22 £3 §f 2 £ §E S22 £3 §¢
i 29 gl i 28 g2 i 29 gl is ee g2 Is 29 g2
8¢ 5 §e 8°f 5 g2 BE § g2 B8R § g2 Bf 5 82
3 5 R ® S R A s R @ S R ® s R
BiHHuUbKa / Vinnytsia 912 110 12,1 436 30 6,9 314 41 13,4 206 1 53 171 5 29
BonuHcbka / Volyn 76 9 11,8 958 0 0 0 0 0 0 0 0 535 0 0
[HinponeTtpoBcbka / Dnipropetrovsk 1073 6 0,6 702 10 1,4 294 14 4.8 301 9 3,0 20 5 15,0
JoHeubka / Donetsk 603 17 2,8 405 15 3,7 17 9 52,9 69 9 13,0 0 0 0
YKutommpceka / Zhytomyr 4208 23 0,6 5173 12 0,2 3249 26 0,8 4180 9 0,2 2715 0 0
B3akapnatcbka / Transcarpathian 2437 15 0,6 1502 24 1,6 792 0 0 449 0 0 193 0 0
3anopisbka / Zaporizhzhia 494 24 4.9 541 5 0,9 349 3 0,9 237 1 0,4 0 0 0
IBaHO-®paHkiBcbka / lvano-Frankivsk 80 8 10,0 67 0 0 1 1 100,0 0 0 0 0 0 0
Kuiscbka / Kyiv 2230 252 11,3 1678 171 10,2 1583 28 1,8 6 3 50,0 729 10 1,4
KipoBorpapceka / Kirovohrad 5058 134 2,7 4672 22 0,5 4484 10 0,2 3168 498 15,7 1944 248 12,8
JlyraHcbka / Luhansk 6087 237 3,9 4067 170 4,2 1972 141 7,2 4206 160 3,8 0 0 0
JlbBiBCbKa / Lviv 0 0 0 8540 41 0,5 0 0 0 0 0 0 1150 0 0
MukonaiBcbka / Mykolayiv 13 6 46,2 15 2 13,3 5 1 20,0 5 1 20,0 0 0 0
Opecbka / Odesa 3543 42 1,2 127 14 11,0 17 0 0 11 3 27,3 14 1 7,1
MonTascbka / Poltava 12398 314 25 11959 308 2,6 12232 554 4,5 10877 470 43 7371 103 1,4
PiBHeHcbka / Rivne 7305 17 0,2 3241 41 1,3 2325 59 25 2473 24 1,0 2642 36 1,4
Cymcbka / Sumy 4912 72 1,5 176 52 29,5 114 54 47,4 72 29 40,3 0 0 0
TepHoninbckka / Ternopil 6383 4 0,1 4754 8 0,2 4445 32 0,7 4333 28 0,7 5033 16 0,3
Xapkicbka / Kharkiv 1558 20 1,3 1637 59 3,6 1000 40 4,0 4489 47 1,1 774 19 2,5
XepcoHcbka / Kherson 14 0 0 5 0 0 27 4 14,8 7 0 0 0 0 0
XmenbHuupka / Khmelnytsk 1842 20 1,1 5 0 0 9 1 11,1 7 5 71,4 2 2 100,0
Yepkacbka / Cherkasy 781 21 2,7 1635 79 4.8 4158 124 3,0 1814 45 2,5 1897 28 1,5
YepHiriscbka / Chernihiv 3132 29 0,9 2450 20 0,8 1992 16 0,8 1713 4 0,2 1395 26 1,9
YepHiBeubka / Chernivtsi 33 13 39,4 4 3 75,0 39 15 0,4 0 0 0 0 0 0
Bcboro / Total 65172 1393 2,1 54749 1086 2,0 39418 1173 3,0 38623 1356 3,5 26585 497 1,9
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Tabnuus 2. MikpobionoridHi Noka3HWKW AOCTIKEHb Ha BUSIBIIEHHS MacTUTIB Ta MiKpobionoriyHoi CTabinbHOCTI 3paskiB MOJIOKa Y KOpiB 3 TBAPMHHULIBKVX FOCTIOAAPCTB Pi3HMX perioHiB YkpaiHu 3a nepiog 2018-2022 pp.
Table 2. Microbiological indicators of research on the detection of mastitis and microbiological stability of milk samples from cows from livestock farms in different regions of Ukraine for the period 2018-2022

KinbkicTb BaktepianbHa BakTepii rpynu
COMaTUYHUX 3abpyaHeHicTb KWULLKOBOI Ma- L
kniTMH (KCK) monoka (B3M) Ky (BIKM) Staphglococcus Strepstococcus moné?;?c)rlaenes Pseugomonas Sall;vonella
Somatic cells Milk bacterial Escherichia coli pp- Pp- g Pp- pp-
number (SCN) pollution (MBP) bacteria (ECB)
Ognacrs 5. 8 5. % 5. % 5. % 5. % 5. 8% 5. 8% 5. &8
Region Z o = Z o 2 Z o = ) 2 Z o = 2 0 a 2o a 2 0 a
0 0O ) 0D O ) 0 0 o 0D O ) 0 0 ) 0D O ) L O o 0N O )
S E £z EE £z SE £z SE 2>  EE £z SE 2z  EE £z SE =
m 2 % s % @2 % © % @2 % © 2 % @2 % © 2 %
5 = O o — = O I — = O s — = O I — = O e — = O I — = O aE — s O
a2 @ (= a2 @ = a2 @ O a2 @ (= a2 @ O a2 @ =g a2 @ F O a2 @ =g
E o s E o b E 0o s E o b E o by E o b E©o b E 0o b
© = 57} © = ] © = 57} © = ] © = ® © = @ © = @ © = 5]
© S 5 g © S 5 g © S 5 g @ g 5 g
™ C ™ C ™ C ™ C ™ C ™ C ™ C ™ C
BiHHUUbKa / Vinnytsia 428 0 298 0 313 22 402 168 360 7 0 0 238 0 0 0
BonwuHcbka / Volyn 479 0 1009 0 19 3 24 2 19 4 0 0 19 0 0 0
[OHrinponeTtposcbka / Dnipropetrovsk 0 0 0 0 787 8 787 27 786 4 0 0 15 0 0 0
HoHeupbka / Donetsk 81 2 440 0 249 0 306 48 18 0 0 0 0 0 0 0
XKutommpcbka / Zhytomyr 9001 7 10361 0 48 13 62 46 53 4 0 0 0 0 0 0
Bakapnatcbka / Transcarpathian 1720 8 1288 8 1288 15 700 8 210 0 0 0 0 0 167 0
3anopisbka / Zaporizhzhia 0 0 0 0 418 19 410 13 390 1 0 0 241 0 161 0
IBaHO-PpaHkiBCcbka / lvano-Frankivsk 0 0 6 0 15 5 62 1 65 3 0 0 0 0 0
Kuiscbka / Kyiv 2107 0 1534 0 807 91 1028 336 742 29 0 0 8 0 0
KipoBorpaacbka / Kirovohrad 9663 366 9663 546 0 0 0 0 - 0 0 0 0 0 0
JlyraHceka / Luhansk 1188 6 4138 0 3430 422 3562 205 3503 75 206 0 305 0 0 0
JlbBiBCbKaA / Lviv 786 0 3166 26 2618 0 1473 10 1473 5 0 0 0 0 6 0
Mwukonaiscbka / Mykolayiv 0 0 0 0 7 2 9 2 8 5 0 0 7 0 0 0
Opecbka / Odesa 199 10 92 0 302 20 1536 14 1529 8 14 0 28 4 0 0
MonTaBscbka / Poltava 22536 298 28135 851 184 5 2047 261 1930 332 2 0 2 2 0 0
PiBHeHcbka / Rivne 8958 128 8922 40 ® 1 3 2 2 0 0 0 0 0
Cymcbka / Sumy 2356 1 2340 9 150 4 265 161 162 31 1 0 0 0 0
TepHoninbcbka / Ternopil 11691 24 11808 41 233 2 65 15 59 0 121 6 58 0 0 0
Xapkiecbka / Kharkiv 5695 27 1388 14 798 13 752 72 725 59 0 100 0 0 0
XepcoHcbka / Kherson 0 0 0 0 10 3 13 1 15 0 10 0 0 0
XmenbHuubka / Khmelnytsk 1798 2 0 0 26 1 34 25 5 0 2 0 0 0
Yepkacbka / Cherkasy 2653 4 6905 130 172 14 274 93 173 24 0 48 0 0 0
YepHiriscbka / Chernihiv 4239 0 2967 0 1100 9 1011 54 925 28 68 0 53 0 0 0
YepHiBeubka / Chernivtsi 0 0 0 0 25 9 25 15 26 7 0 0 0 0 0 0
Bcboro / Total 85578 883 90760 1665 13004 681 14850 1579 13178 626 414 7 1136 15 334 0
% no3umueHux / % of positive 1,0 1,8 5,2 10,6 4,8 1,7 1,3 0
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Puc. 1. [InHamika nokasHuKiB NigBULLEHOTO BMICTY
COMaTUYHKX KNITUH Y 3pa3kax Mofioka 3a JOCTNiIKEHb

Ha BUSIBMEHHSA MacTuUTIB y KopiB 3a nepiog 2018-2022 pp.
Fig. 1. Dynamics of somatic cells increased content indicators
in milk samples studied for the mastitis detection in cows
during 2018-2022
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Puc. 2. BapiaLjiiHi konvBaHHs nokasHukiB GakTepianbHoi 3abpyaHeHoCTi
MOOKa Bifj KOPIB i3 rOCNoAapCTB Pi3HNX PerioHiB YkpaiHu
npotsirom 2018-2022 pp.

Fig. 2. Bacterial contamination indicators variational fluctuations
in cow milk from farms located in different regions of Ukraine
during 2018-2022
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Puc. 3. IuHamika cepeaHix nokasHukis suaineHHs brkri

y 3paskax MOroKa Bif KOpIB i3 rocnogapcTs Pi3HWX perioHiB YkpaiHu
3a nepiog 2018—-2022 pp.

Fig. 3. The ECB isolation average dynamics in cow milk samples
from farms located in different regions of Ukraine during 2018-2022

E Staphylococcus spp.

. Streptococcus spp.
I:' Pseudomonas spp.

D Listeria monocytogenes

Puc. 4. BuooBuii cknag Ta YacTkvu BUNaAKiB BUAINEHHS
naToreHHUX MiKpoopraHi3aMiB y 3pa3kax Morfoka Bif Kopis

i3 rocnogapcTs pi3HUX perioHiB YkpaiHu 3a nepiog 2018-2022 pp.
Fig. 4. Species composition and the pathogenic microorganisms
isolation cases fraction in cow milk samples from farms

located in different regions of Ukraine during 2018-2022

22

Ak nokasaB aHani3 pe3yneTaTiB 4OCNigXeHb 3a ne-
piog 2018-2022 pp., came 3 2018 no 2020 pp. nokas-
Huku KCK BapitoBanu B mexax 12,0—20,0 %. lNikoBum
LLIOOO BMSABIEHHS MacTuTiB y kopis 6ys 2021 p., konu
KiNbKiCTb NO3UTMBHMX pe3ynbraTiB cdrana 41,5%, xova
06’em JoCTaBnNeHMX Ha SOCHIAKEHHS 3pa3kiB Moroka
OyB 3HAYHO MEHLLIM MOPIBHAHO 3 NONEPEaHIMU POKAMM.
Lle cTBOptOBano MMOBIPHY 3arpo3y 3POCTaHHS KifbKOCTi
XBOPUX Ha MacTUTU KOPIB Y TBAPMHHULIBKUX rocnogap-
cTBax YKpaiHu, notpebu ix nikyBaHHsi, BUOpaKyBaHHsI
CUPOBUHU, MOMiPLLEHHS AKOCTI NpoaykKuii, Hebesneky ans
300pOB’A NIOAMHN | TBApWH. Pi3ke 3HKEHHST BUSIBNEHNX
NO3UTUBHWUX BUNaAKiB 3i 36iNbLUEHNM piBHEM COMaTWY-
HUX KIMiTUH y Npobax mornoka cnocTepiranocs y 2022 p.,
ane ue noe’a3aHo 3i 3MeHLLEeHHsIM NoHag, yABIdi AocTa-
BOK Npo6 Mornoka Ha gocrnigxeHHs (puc. 1).

AkicTb | 6e3neYHICTb MOMoKa 3acBiaqyHOTb NMOKA3HMKK
GakTepianbHoi 3abpyaHeHocTi Mmoroka (B3M), 3a skummn
BM3HaY4aloTb KiMbKiCTb MiKpoOpraHiamiB (Me30dinbHNX
aepobHMX | haKynbTaTMBHO aHaepobHKMX) B 1 CM® MOroKa.
HocnimkeHHs cepenHix NoKasHWKIB GakTepiansHoi 3abpya-
HeHOCTi Moroka 3a nepiog 2018-2022 pp. nokasamu, Lo
cepen 90760 gocTaeneHmx 3paskiB Morioka Oyrno BusiBne-
HO 1665 nNpob 3 Br1coko HakTepiansHoK 3abpyaHEHICTIo,
sika ctaHoBwna 1,8% Ta ceigymna npo MMOBIPHY HAsIBHICTb
MacTuTiB y KopiB (puc. 2). 3a pesynsratamv 4oCnigKeHb
LLIOPIYHMX JaHUX LLOAO BUCOKMX PiBHIB BakTepianbHoI 3a-
OpyaHEHOCTi MOMoKa BUSIBMEHO BapiaLliHi KONMWMBaHHS No-
kasHukie B3M B mexax Big 8,0 ao 8,1% Bia oocnigkeHnx
3paskiB. 3 2021 p. cnocTepirany TeHAEHLIH0 40 3POCTaHHS
MOKa3HWKiB NigsuLLEeHoro piHs B3M B 3,5 pasa nopiBHSHO
3 nonepeaHimn pokamu. ik nokasHukis 63M Big kopis
BuaeneHo y 2021 p. — 37,7% Big [ocnigxeHux, wo
CBIOYMTL MPO 3pOCTaHHsA HeOEe3nekn Ars NoAWHN | TBapuH
yepes BUPOOHMLTBO HESIKICHOTO MOITOKa Ta MMOBIPHE Mo-
ripLLeHHs eni300TUYHOI CUTYaUii oo PO3BUTKY MacTu-
TiB y kopiB. B 2022 p. NosnTUBHWX pesyrnsraTiB BUSBIEHO
YOBIMi MEHLLIE NOPIBHAHO 3 nonepeaHiM, «MiKOBMM» POKOM.
Mporte Lie noB’A3aHe 3 A0CTaBKOK Ha AOCTMKEHHS HE3HAY-
HMX 06’emiB NPo6 Moroka Yepes MMOBIPHE 3MEHLLEHHSI
ymcenbHOCTI AiHOro cTaga Kopis B YkpaiHi BHAaCNidoK Bil-
CbKOBOI arpecii Ta BB€AEHHS1 BOEHHOIO CTaHy Y Aep>KaBi.

HasisHicTb BI'KIy 3paskax Moroka criyrye HagiviHum
CUrHasnoMm LLodO PO3BUTKY MacTUTIB y KOpIB. 3a aHanisom
pesynbTaTiB NepeBipku 3pa3kiB Mofoka BiJ KopiB
AiviHoro ctaga snpogosx 2018—2022 pp. Ta NOPIBHAHHS
LLIOPIYHUX cepeaHiX NOKa3HWKIB, CNOCTEPErNN TEHAEHLIiO
00 3MEeHLUEHHS KinbkocTi BuaineHHs BIKI ta yvitky no-
3UTUBHY OUHaMIiKy MOMiMLWeHHs1 eni3ooTUYHOI cUTyaLlii i3
KOMichOpMHUMM BaKTepISIMI, SKi € OAHIEIO 3 MPUYMH PO3BUT-
Ky MacTuTiB (puc. 3). VIMOBIPHO, TaKy CNpUSITIBY CUTYaLLiO
3i 3BMEHLLIEHHSIM KiflbKOCTi MO3UTUBHWX pe3yrnbraTiB YacTKo-
BO MOXXHa@ MOSICHUTUN 3MEHLLEHHAM 00’EMIB JOCTaBMNEHMX
Npo6 MoroKa, OCKiSbK 3a NPOBEAEHUM aHari3oM Jochi-
[PKEHb CrocTepirany Taky TeHAEHLt. 3a AOCNiaHWIA nepi-
of HambinbLuy kinekicte BIKIM BUaineHo B TBAPUHHNLBKAX
rocrogapcTaax MiBHIYHO-3axigHOMo perioHy YkpaiHu: 3okpe-
Ma B YepHiriBcbkin 06m., Ae No3nTUBHI NokasHuku BIKI
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caranu noHag 36,0%, ta >Kutomupcskin, ae 6yno 27,1%
Nno3nTMBHUX pe3ynbrartiB. Bapiauii nokasHukis Big 11,0 oo
noHaa 16,0% L1oao KinbKOCTi No3uTMBHKMX BUNaakie BIKI1
Oy BusineHi y KniBcbkin, JyraHcbkil, XapkiBebkiri 0or.
MacTuTu B KOpIB 3aBXaM CyNPOBOMKYIOTLCS 3anareH-
HAMM, NMPUYNHOIO SIKUX € NaToreHHi MiKpoopraHiaMu. 3a Ha-
LUMMK pe3ynbTataMum AocnifgXeHb Oyno BCTaHOBMEHO,
Lo 3a nepiog 2018-2022 pp. cepen BuaineHnx 3dyaHu-
KiB OCHOBHY pOrb BigirpaBana KokoBa iHdpekuis (puc. 4).
3okpema HanbinbLLy YacTKy cepen BUaineHmx i3 npod mo-
noka 30yaHwvKiB cTaHoBWIM BakTepii BuaiB Staphylococcus
(70,9%) Ta Streptococcus (28,1%) signosigHo. 3a gocnia-
HWI nepion, BUMaakM BUAINeHHs1 30yaHvKiB Pseudomonas
spp. ckraganm 0,7%, L. monocytogenes — 0,3% Bignosia-
HO cepef BuaineHux natorexis. MNpotarom 2018-2022 pp.
)KOQHOTO pasy He BUsBNeHo 30yaHukiB Salmonella spp.

O6GroBopeHHA

Ak HaronoLyoTb HayKoBLI, NpakTUYHI Nikapi BeTe-
pVYHapHOI MeAMLUHM Ta BUPOBHMKM MOSTOKa | MOTNOYHOI
NpoayKLji, MacTUTK BENUKOI poratoi Xynobwu € ogHieto
3 HavnowwmpeHiwnx rnobanbHUX XBOpob y CBITOBIN
TBapUHHULIBKIN ranysi, Ski He nuLle CTBOPHTL 3arposy
300pOB’I0 NIAUHM | TBApUWH, ane 1 3aBAalTb KOMo-
carnbHux 30UTKIB 4118 NIANPUEMCTB | rOCNOAapCTB Pi3HOI
d¢opmu BniacHocTi [6, 11, 19].

KCK € nokasHMkoM A5t OLiHKM 340PpOB’St BUMEHI,
a TaKoX ririeHiYHOI SIKOCTi MOMOKa, SIKUM BUKOPUCTOBYIOTL
B YCiX KpaiHax CBiTy. BUCOKMI piBEHb COMAaTUYHMX KIMiTUH
y CYpPOMY MOIOLLi BKa3ye Ha MiKpoOHe 3anareHHst MoroY-
HOI 3ar03u, Lo Y NogarnbLlIoMy Mae HeraTMBHI HACNigKuW
LLIOZI0 SIKOCTI MOrIoKa i MOroYHOI NpoayKLii [13, 23, 25, 29].

PesynsraTtv npoBegeHoro Hamu aHanisy piHs KCK 3a
nepiog 2018—-2022 pp. nokasanu, wo B YKpaiHi uen no-
KasHuK ByB BMCOKMM i 3pocTas Ao 2021 p. Jlnwe y 2022 p.
crnocTepiraBcs piskui cnag — WMOBIPHO, NOB’sI3aHNI
3i 3MEHLUEHHSIM KiNbKOCTi JOCTaBkM Npob Mornoka Ans
BMNPOBYBaHb Yepes BifiCbKOBY arpecito Woao YkpaiHu.

Bigomo, Lo GakTepii 3amiHIoTL BNAaCTMBOCTI MOJOKa.
B anbBeonax 300poBOi KOPOBM YTBOPHOETLCS CTEPUITBHE
MOJIOKO, B IKOMY HasiBHi JIMLLIE MOMOYHOKMCT BakTepii Big
10-50 tuc. KYO/cewm? (60,0-70,0% monoka). Y npoTtokax
i LUMCTEpPHI BUMEHI iXHS KinbkicTb csrae 10 Tuc. KYO/cm3
(29,9-39,9% monoka). Y umcTepHi giiok GakTepin 3HaY-
Ho Ginbwe — o 10 mnH.KYO/cm®. Lle npmpogHuin npo-
Lec i Take MOMOKO € NPaKTUYHO CTePUIibHUM. HayKoBL
KOHCTaTytoTb hakT, Wo niaBuiLeHa bakTepianbHa 3a-
OpyaHEeHICTb BUHMKAE BHACMIOOK 3ananbHUX npouecis
y BUMeHi abo 4Yepes3 HedOoTpMMaHHS NpaBui ririeHn nig
Yyac BUpOBHMLITBA MOOKa Ym oro 36epiraHHs [28, 32].

3a ogepxaHnMKM pesyrnbsrataMun Halmx OCHiIKEHb,
piBeHb B3M y 3paskax Big kopiB B YkpaiHi 3a nepiog 2018—
2022 pp. nigTBepokyBaB Hebe3rneky, nos’a3aHy 3i 3poc-
TaHHSIM 3aXBOPIOBAHOCTI Ha Pi3Hi BUAW MACTUTIB BKITHOYHO
0o 2021 p. Y 2022 p. cnocrtepiraBcs piskui cnag, — MMo-
BipHO, NOB’A3aHWUI 3i 3ragyBaHNMU paHiLle Npu4nHamu.
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[aHi 3apyBiKkHMX HayKOBLIIB 3aCBIQYYHOTb, LLIO B PO3BUT-
Ky 3anarnbHUX NPOLIECIB Y BUMEHI BaXKMBOIO € HAsIBHICTb
rPaMMO3UTUBHUX | rpamMHeraTMBHUX BakTepin, siki Habynu
cTabinbHoro xapakrepy. HaykoBLj HaBoAsTb AaHi, O 3a
pesynbratamu gocnigkeHs y CkaHavHasii, Lsenuapi,
Benukobputanii Ta Orario (CLUA) goMiHytoTb rppamnosu-
TUBHI KOKW. [pn LIbOMY BU3Ha4atoTb i KonihopmHi BUAn
6aktepin y 10,0-20,0% kniHiyHnx Bunagkis [12, 32].

LLlono BaxnmBmx eTIONOMYHUX areHTiB, SKi IPOBOKYIOTb
MacCTUTM B XXyMHMX, 3@ MPOBEAEHNM OrMsA0M 3 MoLunpe-
HOCTI pi3HMX BMAiB 6akTepini y BcboMy CBiTi Oyro BcTa-
HOBIeEHO, WO Staphylococcus spp. € OQHUM 3i 30yAHNKIB,
SKi HaYacTiLe BUABNSIOTL Y BUNaaKax iHTpaMmamMMapHOT
iHdekKuii B MonodHux ctagax [4, 6, 21].

Pesynbrati Hawmx gocnigkeHb cnisnagatoTb i3 pe-
3ynsTatammy iHLIMX HAayKOBLIIB, OCKINbKM BUSIBNEHA Y 3pas-
Kax Morioka cradiniokokoBa iHgekuist ctaHoBuna 70,9%
Bi yCix BMAiNeHux natoreHis Ta Ao 2021 p. BKIOYHO
Mana guHaMmiyHe 3poCTaHHS NOKa3HUKIB.

Streptococcus spp. — ue gpyra rpyna Mikpoopra-
Hi3MIB, LLIO € OAHMM i3 ETIONOrYHMX YNHHMKIB MACTUTY.
Y GinbLuocTi ctag Streptococcus agalactiae i Streptococ-
cus uberis € OCHOBHMMM i30MbOBaHNMK Buaamu. Bigomo,
wo S. agalactiae 3anUILAETLCS OOHUM i3 HAWMOLUMPEHI-
LUMX iHdDEeKUINHUX 30yaHWKIB Yy BaraTb0X MONMOYHMX perio-
Hax cBiTy. 3okpema B bpasunii, Kutai, Tainanai, Konymoii
MOBIAOMNSOTL NPO NOLUMPEHICTL Ha piBHi Ao 60,0% Mo-
no4Horo ctaga. Y [aHii nosigomMunu, Wwo iHTpaMammapHi
iHdpekUiT, cnpuunHeHi S. agalactiae, NOB’s13aHi 3 BUCOKUM
piBHem KCK (cepenHe reometpnuHe — 1 129 tnc./cm®
Ha piBHI YBEpPTIi), 3HWKEHHSAM NPOAYKTUBHOCTI MOroOKa
(Big 1,6 0o 4,5 kr/kopoBy Ha foby) i NOBTOPHUMM eni3o-
Jamu KniHiyHoro macTtuty [9, 28].

Bigomo, wo S. uberis € BaxxnMBuM areHTOM cybki-
HIYHMX IHPEKUIN i KNiHIYHWX eni3oaiB MacTUTy BEMUKOT
poraToi Xyaobu B yCbOMY CBITi i CPUYNHSAE BUHUKHEHHS
6nm3bko 5,0-17,0% KniHiYHMX MacTWTIB, SIKi BpaXkatoTb
MOJSIOYHMX KOPIB NPOTArom nepiody nakrauii [27].

Pesynbtaty Hawunx gocnigxeHb 3a nepiog 2018—
2022 pp. Wodo piBHS YpaXKeHOCTi BUMEHI KopiB 30yaHW-
kamu Streptococcus spp. Nokasanu, Lo ypaxeHicTb Oyna
JOCTaTHLO BMCOKO i cTaHoBuna 28,1% Big ycix Bunaa-
KiB YPa)KEHHS1 MOMOYHOI 3aro3m GakTepianbHUMK nNaTo-
reHamu, Lo criBnagae 3 JaHUMM iHLUNX BiTYM3HAHMX Ta
iHO3eMHUX HayKOBLIB.

3a gaHumun 3apyOikHMX BYEHMX, MOMOYHa xyaoba €
pesepByapoM pisHMX BUAIB Salmonella spp., a iHdikoBaHa
TBapuHa 4acTo € 6e3CMNTOMHUM HOCIEM, SIKUIA BaXKKO
ineHTUdiKyBaTH, OCKiNbKK nowmpeHicTe Salmonella spp.
KONMBAETLCS B CE30HHI Nepioan y 3paskax Mosoka [15,
20]. 3a Hawwnmu gaHnumun, B YkpaiHi 3a nepiog 2018—
2022 pp. Salmonella spp. He Buginsanu.

Craro sigomo, Wwo y aeskux kpaiHax CLUA Ta Lseit-
uapii 6ynm 3adiikcoBaHi cnanaxu nictepiosy, NOB’A3aHi
3 BXMBaHHSAM MOIOKa Ta MOMOYHOI NpoaykKLuil. BuaineHHs
L. monocytogenes 3i 3pa3kiB CMpOro Moroka, MpoBeaeHi
B €Bponi, nokasanu, wo Big 2,5 o 6,0% npob MoxyTb
ByTn kOHTaMiHOBaHi Uieto bakTepieto [10, 12, 16].
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3a aHanisom Halumx gocnigpkeHb, 3a nepiog 2018—
2022 pp. y 3paskax MOrioKa Bif KOpiB giHOro ctaja
36yaHuk L. monocytogenes 6yno sugineHo y 0,3%
BUNAAKIB cepen YCiX ogep)KaHnX NO3UTUBHUX pesyrib-
TaTiB, L0 3acBigyye He3Ha4YHy NOpPIBHSHO 3 KpaiHaMu
€Bponu 3apaxeHiCTb LM 300HO3HUM 30YOHNKOM.

Hapasi ogepaHui BennyesHuini MacvB HayKoBKX Aa-
HWX, SIKi AETaNbHO XapaKTepU3ytoTb MOMEKYSIPHI MEXaHi3-
MW BipYNeHTHOCTI NpeacTaBHUKIB poay Pseudomonas Ta
peanisauii natoreHe3sy CUMHBOTHIVHOI iHdbekuji. Pseudomo-
nas spp. € NOTEHLNHNM YMOBHO-NATOrEHHUM MiKpoopra-
HiI3MOM, 30aTHMM NPOBOKYBATU iH(pEKLiNHE 3ananeHHsi
yepes Habip BNacHUX GIOMNOriYHNX KOMMOHEHTIB, SIKi BUKO-
HYOTb (PYHKLIIO (haKkTopiB NATOreHHOCTi, NPM3BOASTb A0
MOLLIKOMKEHHS! TKaHWH i 3a6e3mnedytoTb BUKMBaHICTb 30ya-
HuKa. PaKTopn NaToreHHOCTi — aaresisi, iHBasis B BUNaaKax
ayceMiHaLji i nepcucTeHLji, a Takox NpsMa iHTOKCHKaLis
Ta 3abe3neyeHHs YyCyHeHHs1 Bif, iMyHHOI BianoBigj — AjtoTb
Ha BCIX eTarnax po3BUTKY iHIDEKLIIMHOIO NpoLiecy, 3oKpema
i 32 po3BuTKy MactuTiB [3]. Ockinbku Pseudomonas spp.
MPOSIBMSE BUCOKY BiPYNEHTHICTb, TO PO3BUTOK CMIPOBOKO-
BaHUX HEKD MacCTUTIB y KOpIB 34€6inbLIoro NoB’sizaHui i3
BNAMBOM (haKTopiB 30BHILLHBOrO cepenosua. Came 3a
MOPYLLUEHHS1 HOPM i CaHITapHO-TINEHIMHUX BUMOT MOXITNBE
NPOHUKHEHHST Y MOMOYHI KaHany BUMeHi 30yaHWKIB pogy
Pseudomonas, aKi cnpuymnHsaI0TL 3ananeHHs MOSIOYHOT
3anosu [5, 14]. aHi iHWmMX HayKoBLB | AOCMIAHWKIB NOriy-
HO Y3ropKytoTbCA 3 pesyrnbrataMy Halumx aHanisie Wwoao
OOCrigKeHb 3pa3kiB MOOKa Ha NPUCYTHICTb 30yAHUKIB
Pseudomonas spp. 3a nepiog 2018—2022 pp., OCKinbku
ypaXeHicTb 30yaH1kamm ctaHosuna 0,7% Big ogepkaHnx
NO3NTMBHUX pe3ynbTaTiB. Lle BUKNMKae 3aHEMOKOEHICTb
OO0 NoAanbLLUOro NOLMPEHHSA NCEBOOMOHAOHOI iHGeK-
LT, OCKinbKM y kpaiHax €sponu BUAINeHHs Takoi iHpekuii
y 3paskax Moroka — sBuLLe ayxe piakicHe [22]. Pesyrnb-
TaTh NPoOBEAEHOr0 HaMM MIKPOBIONOrYHOrO MOHITOPUHIY
3paskiB Moroka Big, KOpiB Ansi BUSIBNIEHHA MacTUTIB nig-
TBEPOKYIOTb CEPMO3HICTb O3Ha4YeHoi Npobriemu B YkpaiHi.

OT1xe, BUABNEHO 2,5% NO3UTMBHMX pe3yrnbraTiB ce-
pea 3paskiB JOCNIMKEHOro MornokKa Bif, KOpiB i3 TBapuH-
HULbKMX rOCMOAAPCTB Pi3HMX perioHiB YkpaiHu 3a nepiof
2018-2022 pp. NpocTexumnu gMHaMiKy WOpPIYHOro
3POCTaHHSA MOKa3HUKIB 3 MO3UTUBHUMW pe3yrsTatamm
32018 no 2021 pp. BKOYHO Ta 3MEHLLUEHHS 1X KiNIbKOCTi
y 2022 p., noB’dA3aHe 3i CTaHOM TBapUHHULbKOI ranysi
B YKpaiHi 4epes BilicbkoBy arpecito. HanbinbLwi o6’emu
MOMoKa gocnigxeHo B rocnogapcteax lMontasckkoi,
PiBHeHcbkol, JlyraHcbkol, Kiposorpaacbkkoi, TepHoninb-
cbkoi, Cymcbkoi, 2Kutommpceskol 06n. Hanbinswy ypa-
XKEHICTb L0A0 3aXBOPIOBaHb HA MacTUTX crnocTepiranu
B kopiB 3 rocnogapcTts MukonaiBcbkoi i YepHiBeubKkol
o6n. — noHag 50,0% no3nTMBHMX pe3ynbTarTiB.

3pocTano BapitoBaHHS NOKAa3HWKIB 3 NigBULLEHUM
Bmictom KCK Big 12,0% go 19,9% 3a nepiog 2018—
2020 pp. 3 nikom 41,5% y 2021 p. Ta pi3kUM iX 3MeH-
LWeHHsM y noHaa y 5 pasiB y 2022 p.

BusiBneHo No3MTUBHY AMHAMIKY 3pOCTaHHS NOKas-
HukiB B3M Big 8,1% po 37,3% 3a nepiog 20182021 p.,
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Lo nigsuye Hebesneky 36inbLUeHHs BUNagKkis MacTuTy
GakTepianbHoi etionorii. B 2022 p. cnocTepiranu piskui
cnaj KinbKocCTi AOCNIAXyBaHUX NOKA3HUKIB.

BusasneHa 3a nepiog 2018-2022 pp. TeHAeHUis 0o
3MEHLUEHHS KiflbKOCTi MO3UTMBHUX BUNaKiB BU3Ha-
yeHHs BIKI y gocnimxkeHnx 3paskax Mofoka Bif Kopis
i3 TBAPUHHULIbKMX FOCNOAAPCTB Pi3HMX perioHiB YkpaiHu
CBiOYNTb MPO 3MEHLLEHHS poni KonihopmHnx GakTepin
B €Tionorii po3BUTKY MacTUTIB Y KOpIB.

3a pesynsraTtamu BunpobyBaHb Npob mMonoka Big
KOpIB i3 TBAPUHHULIbKMX FOCNOAAPCTB Pi3HUX PErioHiB
YKpaiHu BCTaHOBMEHO, LLO cepen, BUAINEHNX NaToreHHNX
30yaHMKIB MacTUTy OCHOBHY pOrb BiirpaBarna KoKoBa
iHbekuis. 3okpema, BakTepii BuaiB Staphylococcus i3o-
nboBaHo y 70,9%; Streptococcus —y 28,1% Bunagkis;
Baktepii poais Pseudomonas spp. —y 0,7% Ta L. mono-
cytogenes —y 0,3% Bunaakis. [Npotarom 2018-2022 pp.
30yaHukiB Salmonella spp. He B1AINANW.
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Microbiological monitoring of the prevalence of mastitis in cows in livestock farms

among different regions of Ukraine during 2018-2022

O. Chechet, O. Gorbatiuk, O. Pyskun, I. Musiiets, M. Romanko, G. Buchkovska, N. Kuriata, D. Ordynska,

L. Chalimova, N. Mekh, L. Balanchuk, L. Togachynska, M. Kuchynskyi

goroliva@ukr.net

State Research Institute for Laboratory Diagnostics and Veterinary-Sanitary Examination, 30 Donetska str., Kyiv 03151, Ukraine

Milk and dairy products are one of the most important raw materials that play a vital role in the nutritional structure of the Ukrainian pop-
ulation. The safety and quality of raw milk is the basis for dairy production. In view of the above, there is a need to conduct microbiological
tests of milk samples from cows to detect mastitis. The issues of determining the somatic cell count (SCC), bacterial contamination (BCM),
Escherichia coli bacteria (ECB), and the quantitative species composition of pathogenic microorganisms are relevant, as they provide an
opportunity to assess the epizootic situation regarding the prevalence of cow mastitis in livestock farms in different regions of Ukraine, to
establish the dominant etiological factors that cause mastitis, and to prescribe treatment and preventive measures to prevent further dete-
rioration of the situation. The results of our microbiological monitoring studies on the prevalence of cow mastitis showed a trend towards
an increase in their number, as evidenced by an increase in the SCC from 12% in 2018 to 41.5% in 2021; an increase in BCM from 8.1%
to 37.3%, respectively. For the period from 2018 to 2021 inclusive, the number of pathogenic bacteria of the coccal group, in particular
Staphylococcus spp. (80.0% of all isolates), Streptococcus spp. (28.1%, respectively), confirmed their main role in the formation of external
and internal etiological factors that cause udder lesions in cows In terms of the number of detected ECB, there was a tendency to reduce,
which indicates a decrease in their impact on the etiological factors that provoke mastitis in cows. The test results for 2022 showed a sharp
drop in the delivery of milk samples for microbiological testing, which was due to the impact of political, social, economic, and other factors
on the livestock industry due to military aggression in Ukraine.

Key words: milk, mastitis, somatic cells, bacterial contamination, Staphylococcus spp., Streptococcus spp., Listeria monocytogenes,
Pseudomonas spp., Salmonella spp.
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MeToto poboTun Oyno gocnigntn metaboniyHi npouecu Ta
PEenpPOAYKTUBHY 34aTHICTb CaMLiiB KPOniB 3a YMOB TEMNmoOBOro
CTpecy Ta Aii KOMMNIEKCHOro HAaHOCOMarbHOro Npenapary.
HocnigxeHo penpoaykTMBHY dyHKLi0 camuiB Kponis 3a aii
TEMIIOBOro CTPECY i 3@ YCYHEHHS! MOro HEraTMBHOI il 3rogoBy-
BaHHSM HaHOCOMarnbHOro npenapary. 3'9coByBany 3miHu Bioxi-
MiYHMX NOKa3HWKIB KPOBI Ta SKICHWUX NapamMeTpiB crepmm camuis
KponiB 3a 4OCHIKYBaHMX YNHHMKIB. BcTaHOBMNEHO, LLO 32 yMOB
TENs0BOro CTPECy YacToTa nyrnbCy B KPOniB 36inbLUyeTbCA Ha
24,9% (P<0,001), a nicnsa BBegeHHS iM HAHOCOMArIbHOrO npe-
napaty — 3HuwkyeTbcs Ha 10,7% (P<0,05). Tennosun ctpec
CMPUYMHMB 3MiHW BIOXIMIYHMX MOKA3HWKIB KPOBI CaMUjB KponiB,
SIKi CBig4aTb NPO CTPECOBUIN CTaH OpraHiamy: NiABULLEHHSI PiBHS
rmtokoaun Ha 31,8% (P<0,01) Ha cpOHi 3HKEHHSA OCHOBHUX METa-
BoniyHnx napameTpiB — 3aranbHoro Ginka Ha 12,5% (P<0,05),
xonectepony Ha 31,4% (P<0,001), TectoctepoHy Ha 41,7%
(P<0,001). 3rogoByBaHHSA KOMMNIIEKCHOMO HAHOCOMAarbHOMO
npenapary 3HM3USIO 03HaKK CTPeCy opraHiamy Ta iHTeHCUi-
KyBano obmiHHi npouecwn. 3a aii TennoBoro CTpecy 3HU3NNu-
CH NOKa3HWKM SKOCTi CepMmM caMuiB KpOmiB: KOHLEHTpaLis
cnepmiiB ameHLmMnack Ha 27,1%, 3aranbHa KifnbKicTb Crepmiis
y eakynati — Ha 25,3%, KinbkiCTb cnepmiiB 3 NpsiMONiHINHO-
noctynanbHUm pyxom (PMOT) — Ha 6%; KinbkicTb gereHepo-
BaHWX criepMiiB nigsuwimnacsa Ha 35,4% (P<0,01). Takox 3HuW-
3Mnncsa KiIHeEMaTUYHI NOKa3HMKKN CrepMilB: cepenHs LWBWUAKICTb
NPOCYBaHHS rONOBKM CNEPMi MO CepeaHin TpaekTopil pyxy
(VAP) — Ha 10,3%; WwBuakicTb NPSIMOMIHINHOMO PyXY FOMOBKU
cnepmis y3ooBxX NPsIMOro Bipi3ka MiXk NOYATKOBOH) i KIHLIEBOHO
Todkamu TpaekTopii (VSL) — Ha 7,9%; KpuBOniHinHa WBUAKICTb
ronosku cnepmMist (VCL) — Ha 6,7%. 3rogoByBaHHS KOMMNIEKC-
HOro HaHOCOMarbHOro Npenapary NPU3Beno Ao 36iNbLEHHS

Acknowledgements: . . .
None. KIMbKOCTI CepMIiB 3 MPAMONIHINHO-NOCTYMArBHUM PyXOM (PMOT)
Ta NigBULLEHHST OCHOBHMX KiHETMYHMX nokasHukiB (VAP, VSL
Ta VCL) cnepmiiB KponiB 3a yMOB TEMNSIOBOrO CTPECY.
@ Attribution 4.0 International KnrouoBi cnoBa: camui Kponis, TENIOBMIA CTPEC, KPOB,
(CC BY 4.0) cnepma, HaHocomansHuin npenapat, CASA
Bertyn BiNbLLOCTI KCEHOBIOTWKIB XapaKTepHi roHado- Ta emMopio-
TOKCWYHI BNacTMBOCTI. AganTaujsi opraHiamy Ao fiji cTpe-
KniMaTuyHi YUHHMKM OOBKINNA NpU3BOAATb A0 Ha- COBMX YMHHUKIB K BIOTMYHOrO, Tak i abioTMYHOMO xapak-
NPY>XeHHHA afanTUBHUX pe3epBiB opraHismy [9, 3], wo Tepy € OfHIEt0 3 KMHOYOBUX MPOBrem dyHaaMeHTanbHoI
3YMOBOE 3HWKEHHS Bi4TBOPHOI (PYHKLT, OCKiNbKu Ans HayKW, OCKiNbKW BUPILLEHHA LNX 3aBAaHb Mae Barome
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npakTuyHe 3HaveHHs y bionorii i MeamumHi. Tennosun
CTpec € rnodanbHOK NPobremoto, sika 3MIHIOE KiNbKiCTb
Ta SKICTb KOPMIB [4], 3HWXKYE NPOAYKTUBHICTL TBApUH
i BUPOOHMUTBO NpoOAyKTiB TBApMHHMUTBA [12]. Tomy
3’iICyBaHHS NPUYUH BUHUKHEHHS | PO3BUTKY MOpPYLUEHb
penpoayKTUBHOI (OYHKLIi 3@ BNAMBY YMHHMKIB JOBKINMS
003BONUTb BU3HAYUTU MeXi aganTauiniHO-KoMneHcaTop-
HMX MOXITMBOCTEW OpraHiaMy, BigHawmTv cnocobu ix nocu-
NATK Ta po3pobMTK NPOdINaKTUYHI 3axoaw.

3 iHWoro 60Ky, Ha PoHi rMMoBanbHOro NOTENSHHS,
sIke NPOSABNSAETLCS | B YKpaiHi, Hayka noTpebye pilleHb
ONS NiABULLIEHHS BiOTBOPHOI 34aTHOCTI TBApWH Y NEBHI
CE30HHI Nepioan Ta OTPUMaHHS SIKICHOT CrepMonpPoayK-
uii i 3agopoBoro notomctea. [1ns peanisauii uboro 3a-
BAAHHS HEOOXiQHO 3aCTOCOBYBATU CyYaCHi JOCSATHEH-
Hs1 MOneKynsipHOI Bionorii Ta BeTepuHapii y CTBOPEHHI
KOMMMEKCHNX HaHOCOMarbHMX npenapaTiB. 3MeH-
LWeHHs po3MipiB HaHocoM (50—100 HM) Npu3BoaMTb A0
30inbLIEHHS IXHBOI CyMapHOi MOBEpPXHi B npenapari
i NOSIBU Yy HUX YHIKaNbHMUX XiMIYHUX, MEXaHiYHMX, Biono-
MYHUX Ta NPOHUKHUX BIACTUBOCTEMN MOPIBHAHO 3 KNacuy-
HMMK MaTtepianamu. HaHocomanbHi Npenapat MakTb
LUMPOKi NEPCNEKTUBU BUKOPUCTAHHSA B Pi3HUX ranyssx
MeOULUUHK, BIOTEXHONOTIii Ta B MOBCAKAEHHOMY XXUTTI
3aBAsSKM CBOEMY NonidpyHKUiOHansLHOMY ckriagy, noni-
iHOYKTOPHOMY BMJMBY Ha Pi3Hi cuctemn opraHiamy [11,
18], 3HauHMM nepeBaram y JOCATHEHHI OpraHiB-MilLIeHen
B 3axXULLEHin bopMi Ta NpoOIOHroBaHOMY BNANBY Ha
aKTMBaLjto cnepmaTo-, 00- Ta eMbpioreHesy.

Y ranysi penpogyKTUBHOI BioTEXHOMOTIT OAHiE0 3 NPo-
6nem € OOCNIMKEHHST YAHHUKIB, SKi 3HUXKYIOTb SKICTb
cnepmaro-, 00- i embpioreHe3y BUCOKOMPOAYKTUBHMX
TBapWH [17]. ®isionoriyHi i GioximivHi MmexaHiamm nepebiry
nopyLweHb (OYHKLiOHAaNbHOIrO CTaHy penpoayKTUBHOI
cvctemm TBapwuiH [13], 3o0KkpemMa noB’si3aHi i3 NoTENiHHAM
KniMaTy 4um 3 BiKOBUMMW, abO CE30HHUMM acnekTamu, e
JAeTarnbHo He 3'coBaHi, a MeToam iHTeHcudikaLii penpo-
OYKTUBHOI (DYHKLiT TBAPWH 3 ypaxyBaHHAM MONEKynsp-
HUX MEXaHi3MiB perynsujii oCTaTouHO He po3pobneHo.
Tomy noganbLui KOMNNEKCHI AOCNIMKEHHS 3 BUBYEHHSA
BiATBOPHOI (PyHKL|ii NPOOYKTUBHMX TBAPWH 3a Aii Tensno-
BOro cTpecy € akTyansHumu. OcobnmBoi yBaru Takox
3aCnyroBye BYKOPUCTAHHST KOMMIIEKCHMX HAHOCOMAarTbHNX
npenapartiB Ha OCHOBI FOPMOHIB, BiTaMiHiB, HAHOCYKLMHA-
TiB i HAaHoumTpaTiB Mn i Zn ong nigBuLLEHHS BiATBOPHOI
dyHKUiT TBApWH 3a Ail TENNOBOro CTPecy.

MaTtepianu i meTogm

Y BiBapii IHcTuTyTy Gionorii TBapuH HAAH B iHavBIay-
anbHUX KniTkax 6yno po3miwieHo 10 KniHiYHO 300POBUX
camuiB KponiB BikoMm 5 Mmicsuis. Nepen novaTtkom ekcne-
PYMEHTY MPOBENM KIiHIYHWIM OrNSA KOXXHOI TBapyHN 3 BU-
MipIOBaHHAM TemMnepartypu pekTarnbHOK TEPMOMETPIEID
(N 38,5-39,5°C). lNynbc kponis BU3Ha4Yanu npomatysaH-
HAM cTerHoBoi abo nne4vosoi apTepint (N 150-300 ya/xs).
[ns BU3HAYEHHS YacTOTWN AMXaHHS KponiB NigpaxoBy-
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Barnm pyxu rpygHoi Knitkv, YepeBHOI CTiHKM abo XBOCTa,
a TaKoX 3aKpui Hoca, YM MpUKIaganuy pyKy 4o Hisapis,
LLIO AO3BONSE BigvyBaTH pyx NOBITPS Nig Yac BUAUXY
(N 20-50 pyxiB/xB).

lMpoBeneHo Tpy eTanu ekcnepuMeHTIB TPUBAnICTHO
no 50 gib, y sSkMx gocnigkeHHs TBapwviH, Biabip Ta aHa-
ni3 marepiany 6ynu aHanoriYHMMK: 3a HopMarsnbHUX
TemnepaTypHMX YMOB; 3a TEMMOBOro CTpecy; 3a 3ro-
OOBYBaHHSA HAHOCOMarbHOrO Npenapary 3a TeNsI0Boro
cTpecy. Tennosumn cTpec MoaynoBanyM aBTOMaTUYHNM
NigTPUMyBaHHAM TemnepaTtypu (MOMipHWUA TENSIOBUIA
ctpec 25°C — 2 roa). [NokasHuKM MikpokniMaTy KOH-
TpoMoBanu 3a JONOMOroK TepMorirpomMeTpa.

[ns ycyHeHHs1 HeraTBHOI Aji TENNoBoro CTpecy Ha
penpoayKTUBHY (PYHKLiIO caMLiB AOCHiAHUM TBapyHaMm
3rofoByBanv po3pobrneHnin HAaHOCOManbHUA Npenapat
Ha OCHOBI NpoToTUNY — laTEeHT Ha KOPUCHY MoAernb
Ne138343 «[Npenapat ong ctumMynsuii ctaTeBoi akTuB-
HOCTi Ta cnepmartoreHesy y 6apaHiB» (2019). Y npenapari
NOEAHaHI opraHivHi crnonyku BioreHHoro MikpoernemeHTa —
BMCOKOMOMIMEPHOro oAy, agantoreHy — CrnmpToBoil
HaCTOSIHKN KMTaWCbKOrO NIMMOHHUKY, HAHO4YaCTUHOK —
UMHKY, KoBanbTty i Migi, a Takox dpocchoninigis Ta BiTami-
HiB A, Ds, E i F Ta BBeQeHH4 Ix 4o cknagy ninocomMarnsHol
emynbcil. Mpenapar 3agaBanv pasoM i3 KOHLEHTpOBa-
HVMM KOPMOM ABidi Ha o0y y KinbkocTi 20 M BNpoAOBX
45 ni6 y 0osi 0,2 M Ha 1 Kr Macu TBapyHW, 3 pO3paxyHKy
Moro Aii Ha Hopmanisauito cnepMmaTtoreHesy, CTaTeBoi
aKTUBHOCTI, KINbKOCTI Ta SIKOCTi CnepMu.

Y KiHUi KOXKHOFO eTarly eKCrnepuMeHTiB NpoBoavn o-
CripKeHHs1 cTaTeBoi NoBediHKY, Binbvpanu KpoB 3 BYLLHOI
BEHM Ta cnepMy 3a JOMOMOrOH) LUTYYHOI BariHu. Y cnpo-
BaTLIi KPOBi B13Ha4anM BMICT 3ararnbHoro birka, 1oro gopak-
Lin — ansbyMiHy, a, B i y-rnobyniHiB; KOHLEeHTpaLio ImiHo-
KO3M, XorecTepory, aKTUBHICTb anaHiHamiHoTpaHcdepasu
(AJ1T) i acnapratamiHoTpaHcdepasm (ACT). BusHadeHHs
MOKa3HWKIB 3AiCHIOBaNM Ha HaniBaBTOMaTUYHOMY aHarni-
3aropi kposi Humalyzer-2000 (Human GmbH, Hime4unHa),
BMKOPMCTOBYHO4M peakTuau dipmn Human (HimeuuunHa).

HanpukiHui eTany Big camuiB KponiB ABiYi Ha TWXKAEHb
OYNIeTHOK CagKo OTPUMYBAaNW esKyndaTh i BUB4anu
dpizionoriyHi NOKa3HWKN iXHLOI SIKOCTI: 00’eM (MIT), KOHLEH-
Tpauito cniepmiis (Mrpa/mi), KinbkicTb >kvBmx crniepmiis (%)
Ta AnHaMiyHi nokasHuku cnepmiis (CASA).

OG’em esikynATy BU3HA4Yanu 3a JONOMOrO rpagy-
oBaHoOi NPoBipKK, a KOHLEHTpaLlo crnepMiiB — crek-
TpohOoTOMETPUYHO 3a gonomoroto potometpa SDM-5
3 ceHcopHuM aucnneem (Minitube). )KnttesgaTtHicTtb
cTareBuUX KNiTUH, MOPOIOriYHi MOPYLLEHHS Ta BigCOTOK
JereHepaTnBHNX CNEPMIIB, @ TaKOX KIHETUYHI MOKa3HUKM
cnepMiiB BU3Ha4Yanu KoM’ toTepn3oBaHo CUCTEMOLO
CASA (Computer Assisted Semen Analysis) 3 akTuBy-
BaHHAM Mmoayns Sperm Vision [20].

Yci oTpumMaHi umMdppoBi aaHi 06pobrneHo 3a 4ONOMOroH
KOMITHOTEPHOI Nporpamn Statistica 3 BUKOPUCTaAHHAM Me-
TOOY BapiauiHOI CTaTUCTVKK Ta Nporpamm Excel i3 nakeTis
cepsiciB Microsoft Office 2007 Ta 2010. BigmiHHOCTi Mix
rpynamm BBaXanmcs CTatTucTuyHo BiporigHumm 3a P<0,05.
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Pe3ynbraTu 1 06roBopeHHs

Y pocnimKeHHi BCTAHOBIMEHO, LLIO 3a YMOB MiABULLEHHS
HaBKONWLLIHLOI TeMNepaTypu YacToTa nynbCy B KPOmiB
36inbLuyeTbes Ha 24,9% (P<0,001) (Tabn. 1). BogHoyac
nicns BBeOQEHHS camusaM KporiiB HAaHOCOMAasbHOroO npe-
napaty BoHa 3HWxyeTbes Ha 10,7% (P<0,05).

YacToTa gMxaHHs 3a yMOB NiABULLEHHS TeMMepa-
TYpY HaBKONMULLHBOMO CepenoBuLLa 3pocTana Ha 62,9%
(P<0,001), ogHak nicnsa BBeAEHHS HAHOCOMArbLHOTO npe-
napaty 3meHwyBanacs Ha 20,5% (P<0,001). Lie moxe
CBIQYMTM NPO 34aTHICTb CKNagoBUX NiNOCOManbHOro

npenapary peryniosaTu Temneparypy Tina 1a nosvTme-
HO BMMBATK Ha HIBEMOBAHHSA TEMNOBOTO HABaHTaXeH-
HS Yy KPONIB, LLO Y3rofXXy€ETbCA 3 OOCIMKEHHAMM HLLIMX
aBTopiB [7, 10]. PekTanbHa Temnepartypa, TemnepaTty-
pa Byxa, Temnepartypa 3aaHbol NoBepXHi (TnbHa no-
BEPXHS LLUKipK), TeMnepaTypa NoBEpXHi NepeaHboi flanm
(BuLLIE NiKTSY), TeMNepaTypy NOBEPXHI 3a4HLOI Nanu (BuLLe
KoniHa) 3MiHIOBaNUCcst aHanoriyHo 40 3MiH MynbCcy Ta
YacTOTW AUXaHHS, NpoTe Pi3HWLi Bynn CTaTUCTUYHO He-
BipOrigHMMM, LLIO MOXe BKa3yBaTW Ha Binbluy CTiKICTb
TepMoperynsuii opraHiamy Kponis 40 3MiH HAaBKONULLHBLOT
Temnepatypu [6].

Ta6nuusa 1. Temnepatypa, NynbC i AMXaHHs caMLiB KponiB 3a HopMarbHOI TeMnepaTypu HaBKOMWLLHBOMO CepeaoBuLLa,
B YMOBax TEMIIOBOr0 CTPECy Ta Nicns BBEAEHHS HAHOCOMarnbHoro npenapaty (n=10)

Table 1. Temperature, pulse and respiratory rate in male rabbits at normal ambient temperature,

under heat stress and after nanosomal preparation supplementation (n=10)

MNicns BBEAeHHNA

3a HopmarnbHNUX 33 yMoB HaHOCOManbHOro
MokasHuk yMOB Tennoso};o CTDeC npenapary
Parameter Under normal Under heat strr)esg After nanosomal
conditions preparation
supplementation
Mynbc, ynapis/xs. / Pulse rate, beats/min 186,4+8,04 232,9+6,37*** 208,2+7,33*
YacToTa guxaHHsi, pasis/xB. / Respiratory rate, times/min 42,3+1,25 68,9+1,73*** 54,8+2,12***
PektanbHa Temnepartypa, °C / Rectal temperature, °C 39,5+ 1,44 40,2+1,87 39,9+1,11
Temnepartypa Byxa, °C / Ear temperature, °C 38,6+1,86 39,842,12 39,2+2,46
Temnepatypa 3agHbOI NOBEPXHI (TUNbHA NOBEPXHS LWKipu), °C
Temperature of the hind surface (back surface of the skin), °C e 5 Selizk) o SRR
Temnepatypa noBepxHi nepegHbLOI nanu (Buwe nikTts), °C
Temperature of front paw surface (above the elbow), °C Sl eR 212 el o Skl A
Temnepatypa noBepxHi 3aAHbOI nanu (BuLwe koniHa), °C
Temperature of hind paw surface (above the knee), °C Sl st e o) le) 5 SR
CepepgHs Temnepatypa noBepxHi wkipu, °C / Skin temperature, °C 38,5+1,36 39,8+1,57 39,4+1,86

lpumimka. Y ujn Ta HacTynHUx Tabnuusax * — P<0,05; ** — P<0,01; *** — P<0,001 — cTaTUCTNYHO BipOrigHi pi3HUL

APYroi rpynu NopiBHAHO 3 MEPLLOIO Ta TPETLOI NMOPIBHSAHO 3 APYroto.

Note. In this and the following tables * — P<0.05; ** — P<0.01; *** — P<0.001 — statistically significant differences

of the 2" group compared to the 1t and the 3 compared to the 2.

36inbLueHHs TemnepaTypy YTPMMaHHS KponiB npu-
3BESO 40 3MEHLLEHHS PiBHA 3aranbHoro Ginka y Kposi
Ha 12,5% (P<0,05) Ta rioro 3poctaHHs Ha 3,8% nicns
3acTocyBaHHs npenaparty (tabn. 2). 3HMXeHHSA BMIiCTY
Oinka 3a 3poCTaHHA TeMnNepaTypu yTPUMaHHSA KporiB
MOXHa NOSICHUTU 3MEHLLEHHSAM MOigAaHHSA KOPMY BHa-
CMiAOK 3HVDKEHHS aneTuTy, Lo HacTae Yepes NpUrHivyeH-
HS TBApPWH 3a NigBULLIEHOT A0 HEKOMMOPTHOIO piBHA
Temnepatypy. 3HadeHHs BinkoBMx pakuin cuposaTku
KpOBi (anbbymiHn, a-rmodyniHw, B-rmobyniHm, y-rnodymiHum)
3MiHIOBanuncs NogibHo 4o 3MiH piBHA 3aranbHOro Ginka
B KpOBi JOCNIAHUX TBapUH.

PiBeHb rmnoko3n B KPOBi KponiB 3a yMOB TEMNOBOIO
cTpecy cTpimko 3pic Ha 31,8% (P<0,01) Ta nicnga 3ro-
[OBYyBaHHs npenapary 3Hu3necs Ha 6,9% (P<0,05).
BkasaHi 3MiHM MOXXHa MOSICHUTU NOpPYLUEHHAM pobo-
TW CUCTEMW TPABMEHHS 3a NiABULLEHHS TeMnepaTypu
YTPUMaHHS KPOniB i 3BMEHLLEHHAM MOigaHHA KOpMIB
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BHaCNIAOK 3arafibHOrO NpUrHiYeHHsa TBapuH [2]. Xone-
CTepon (XxonecTepuH) HanexuTb 40 rpynu CTepoigis.
BiH CMHTE3YETHCA NepeBaXKHO Y NeviHLi, a TakoX Hag-
XOAWTb Y KPOB 3 KULLIEYHUKY. oro piBeHb y KPOBi Kpo-
niB 3a yMOB TEMNOBOro cTpecy 3Hn3mecd Ha 31,4%
(P<0,001) Ta nicnga 3rogoByBaHHA nNpenapary niasu-
wmscsa Ha 9,5% (P<0,05). 3HMKeHHs piBHA xonecTe-
pory y KPOBi KpOMiB 32 YMOB TEMMOBOIO CTPECY MOXHA
MOSICHUTU 3MEHLLEHHSM HaAXOLXKEHHSI XXMPIB 3 KOPMOM
BHACINIAOK 3HWXXEHHS PiBHS MOro NOiAaHHSA TBapyHaMM.

AcnapTatamiHoTpaHepasa Ta anaHiHamiHOTpaHC-
depasa nokanisyroTbcs y KniTMHax GinbLLOCTi opraHiB
i cuctem. BoHM nepeHocsiTe amiHOMpynu Bif acnapariHo-
Boi kucnotn (ACT) Ta anaHiny (AJ1T) Ha anbdakeTtorny-
Taposy kucnorty. flocnimkeHHs aktmsHocTi ACT ta ANT
Y CUpOBATLi KPOBi BUKOPUCTOBYHOTL 415 OiarHOCTUKN XBO-
pob neviHku (renaTtuTy, renato3y Towo). TpaHcamiHasu €
OO0CUTb YYTNIMBMMM Ta iIHPOPMATUBHMMM NMOKA3HMKaMMU

bionozia meapuH, 2023, 1. 25, N4
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Tabnuus 2. bioximMi4Hi NOKa3HVKM CMPOBATKM KPOBI AOCHIAHUX KPOSiB 32 HOPMasbHOI TeMnepaTypy HaBKONMMLLHBOTO CepeaoBuLLa,
B YMOBax TEMNJIOBOro CTPeCy Ta Micns BBeAeHHs HaHocomanbHoro npenapaty (n=10)

Table 2. Blood biochemical indexes in male rabbits at normal ambient temperature,

under heat stress and after nanosomal preparation supplementation (n=10)

Micnsa BBeAEHHs!

oA Gaes | MeGEianon

Parameter Under .n.ormal Le;;;Bﬁégtcgﬁgg After nanospmal
conditions preparation

supplementation
B3aranbHui 6inok, r/n / Total protein, g/L 62,4+2,38 54,6+2,71* 56,7+3,19
AnbbymiHm / Albumin, % 57,612,11 53,9+2,56 54,1+3,95
a-rnobyninn / a-globulin, % 12,3+0,68 11,2+0,53 12,9+0,74
B-rmo6yninn / B-globulin, % 16,1+0,49 14,8+0,65 5,310,74
y-rno6yninum / y-globulin, % 12,9+0,23 11,5+0,47 13,1+0,84
mioko3a, mmonb/n / Glucose, mmol/l 4,87+0,34 6,42+0,21** 5,98+0,19*
Xonectepon, mmonb/n / Cholesterol, mmol/l 2,45+0,07 1,68+0,03*** 1,84+0,06*
AT, og/n / ALT, i/u/ll 48,8+2,21 51,4311 56,2+3,87
ACT, og/n / AST, i.u./l 26,1+1,04 28,6+1,46 29,1+1,82
TecTocTepoH, Hr/mn / Testosterone, ng/ml 5,62+0,12 3,28+0,14*** 4,49+0,42*

YPaXXeHHs NeviHk1. HarBuLLy akTUBHICTb TpaHcamiHa3
Y KpPOBi CNOCTepiratoTb 3a PO3BUTKY HEKPO3Y NEYiHKU
i FOCTPOro MapeHxiMaTo3HOro renaTuTy, AELLO HIKYY —
3a XPOHIYHOro renaTuty Ta ANCTpodii. 3pOCTaHHs ak-
TuBHocTi ACT i AJlT y cnpoBaTLji KpoBi MOYMHAETBLCS 3a
3-8 AHiB 0O NOSsIBM KNIHIYHMX O3HAK 3aXBOPHOBaHHS i O0-
csrae MakcMMmymy B nepLuli gHi pO3BUTKY NaTonoriYyHoro
npovecy. Y HalwoMy BUNaaKy NocrigoBHO 30inbLUyBaBCs
piBEHb BKa3aHUX €H3UMIB Yy KPOBi KPONIB, LLIO MOXHa
NOSACHUTU MEBHUMMW NOPYLLUEHHAMM POOOTU NEYIHKK
BHACMiAOK NeperpiBaHHs OpraHiamy TBapuH.

KoHLeHTpaLig TeCToCTEPOHY B Nna3smi KpoBi caMmuiB
Kponis 3a yMOB TEMIOBOro CTpecy 3Hu3unaca Ha 41,7%
(P<0,001), WwWo MoXHa NOACHWUTW MOripLUEHHSM PobOTH
cTaTeBuWX 3anos, e Lev ropMOH CUHTE3YETLCS, BHaCHi-
[JOK YOro MOro piBeHb 3MEHLLYETLCH, OCKifIbKM CUHTES €
HDKYMM, HiXXK MeTaboniaM. 3HUKEHHS! SIKOCTi cnepmin 3a
Aii TeNNoBOro CTpecy NpM3BoAUTb A0 HU3KK disionoriy-
HUKX i BiOXiMIYHMX peaKLUiii B TECTUKYNAX, sKi 3MiHIOTb
BHYTPILLUHE MIKPOOTOYEHHS CiM'SSHUKIB, MPU3BOAATb 4O
MOCUIEHHS BiNbHOPaAuKarnbHMX MNPOLECIB, NiABULLEHHS
piBHSA BinkiB TENIOBOMO CTPECY, MOLLKOMKEHHS MeMbpaH
MITOXOHAPIN, eHaonnasMaTUyYHOro peTukynymy [5, 8].

lMicna 3acTocyBaHHA NpenapaTy y cknagi pauioHy
piBEHb BKA3aHOIO rOPMOHY B KPOBI MigHIMaBcs Ha 36,9%
(P<0,05), o moxe ByTi Hacnigkom NO3UTUBHOIO BNIMBY
HasiBHUX Y npenapari pocdoninigis, BiTamiHiB Ta conen
MiKpOenemeHTiB.

Y pesynerati npoBeaeHnX JOCKi4KeHb BCTAHOBIIEHO
OoKpeMi NapamMeTpy SKOCTI CrnepMu Ans KOHTPOrbHOT i Ao-
CrigHVX rpyn 3a pisHMX TeMnepaTypHUX yMOB Ta MiCris BBe-
JeHHS HaHOcoManbHOro npenapary. BiporigHux BigMiH-
HocTen B 06’'eMi eskynATy He BUsiBreHo (Tabn. 3). Eskyns-

The Animal Biology, 2023, vol. 25, no. 4

TV, BigibpaHi 3a HOpMaribHNX YMOB, Marny 3Ha4HO HYDKYMIA
BiJCOTOK iereHepoBaHmX CrepmiiB, HiX 3a yMOB TENMoBOro
ctpecy. OTpyMaHi AaHi Y3rofpKyoTbCsl 3 JOCTiIKEHHAMMN
iHLIMX aBTOpIB [16], e Noka3aHo, LLO 3a BrnMBY TEMNMOBOIO
cTpecy Bnpogoex 30-Tn Aib6 3HAa4YHO NOTipLUYETLCS AKICTb
crnepMonpoayKLii y KHypiB-nnigHUKIB Ta MOPCOMETPUYHI
MOKa3HWKN CMEPMIiB, 30KpeMa 3MEHLLYETLCS Maca esKy-
NATY, 3HWKYETLCA KiNbKICTb CNEPMIIB Ta IXHS pyXIMBICTb.
TennoBuiA CTPEC — OAWH i3 HAMBINbLL HEraTUBHUX YMH-
HUWKIB HABKONMULLHBLOMO CEPEAOBMLLA LLIOAO PEMPOAYKTUBHOI
YHKUT camUiB KPOMiB, OCKINbKW MOMPLUYETLCA 3anigHio-
BarbHa 30aTHICTb Ta PO3Mipy Nochidy Micnsi cCrnapoByBaHHS
3 camusaMW, Siki 3a3Hanmy TEnroBoro CTPecy BripoaoBX MiT-
HbOIO CE30HY MOPIBHSAHO i3 3umMoBuM [1, 14]. Tomy € akTy-
arnbHUM 3aBOaHHSM 36ePEXEHHST SIKICHUX XapaKTepUCTUK
crepMu KporiiB BIPOAOBX BUCOKMX TEMMEpaTyp HaBKO-
NULLIHBOTO cepenoBuLLa. lMicns 3rogoByBaHHs TBapMHaM
KOMBIKOpMY 3 HAHOCOMasIbHMM MpenapaToM Big3Ha4eHo
MO3WUTMBHI 3MiHU SIKOCTi crniepmMun. CrnocTepiranu BiporigHe
36inbLUEHHS1 06’eMY, KiNbKOCTI PyXIMBMX Ta BigCOTKA XUT-
TE3naTHUX CrepMIiB, TOAI AK KiNbKICTb MepTBMX CriepMmiiB
ameHwwmnacs (P<0,001) nopiBHSHO 3 BIANOBIAHUMM NO-
KasHMKaMW y TBAPVH KOHTPOIBHOI Mpyni. Xo4a napameTpu
NPSIMONIHIMHO-NOCTYNArsHOM PyXy crepmiis Gyny BULLIMMM
3a HOpMaITbHUX YMOB HAaBKOMNMLLIHBOTO CepenoBuLLa, Npo-
Te CYTTEBMX BIOMIHHOCTEN iXHBOI AKOCTi HE criocTepirany.
BapTto 3a3HauunTy, WO KOHLUEHTpaLis crnepmiie Oyra Bu-
Loto Ha 27,1% 3a HopMarbHUX YMOB HaBKOMULLHBOMO Ce-
penosuLLa, HbX y nepiog TennoBoro cTpecy. [NpoTe nicns
BBEAEHHSA O KOPMY HaHOCOMArlbHOro npenapary y nepi-
O[, TENOBOrO CTPECy CTaTeBa aKTUBHICTb Ta SKICTb cnep-
MW Y AocnigHWX Kponis niasuLmnacsk. MNyctuHa eskynary
aocnigHux rpyn kponis 36inbLumnacs Ha 16% nopiBHAHO
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3 KOHTPOSieM; BignoBiAHO, 3pocsia N 3ararnbHa KifbKiCTb
cnepmiiB. HatoMicTb KinbKiCTb CnepMiia 3 uuTonnasmaTmy-
HMMK KpansaMy Byna Hupkda 3a TENoBOro CTPECY, HiX 3a
HOpMarbHMX YMOB cepenosuLLa. Lie moxe ByTv noB’sizaHo
3TUM, LLIO Y Lie nepiog Kponi By LLie Mornogi i criepMii y HUX
Oynn HedOPO3BMHEHUMU. TaKoX BCTAHOBIEHO, LLIO BNSIMB
TENOBOro CTpecy Ha Mopdoororito CrepPMIiB 3aneXxuTb Big
TpmMBanocTi noro Aiji Ta umkny cnepmaroreHesy [15, 19].
Bucoky sKicTb cnepmiiB xapakTepusyroTb AVHaMIYHI No-
Ka3HVKM CBPKOOTPUMAaHWX esIKYNSTIB CriepMu KporiB, BUMI-
PsiHi 3a JOMOMOIOI0 KOMIMTIOTEPHOI cucTemm oujHkn CASA.

Y Tabn. 4 HaBegeHo BiOHOCHWI BMICT CrepMiiB 3 npsiMorni-
HilHO-NocTynanbHUM pyxom (PMOT), cepenHio LWBMAOKICTb
MPOCYBaHHS FONOBKYM CMEPMIsi MO YCepeaHEHiIl TpaekTo-
pii pyxy (VAP), LUBMAOKICTb NPSAMOSTIHINHOIO pyXy rofioBKM
cnepMis y3a0BX NPSIMOTo Bigpi3ka MK NO4aTKOBOHO i KiHLe-
BOHO ToYKaMM TpaekTopii (VSL) Ta KpUBONiHIMHY LIBMAOKICTb
ronosku cnepmiis (VCL). MNokaszHuk PMOT 3a ymoB Ten-
JIOBOIO CTPeCy 3MeHLUMBCA Ha 6%. CepeHst LWBMAOKICTb
npocyBaHHs rornoBkm criepmist (VAP) 3Huamnacs Ha 10,3%,
LWBMAKICTb NpsiMoniHinHoro pyxy (VSL) 3ameHwumnacs Ha
7,9%, a kpvBoniHinHa wemnakictb (VCL) — nuwe Ha 6,7%.

Ta6nuua 3. MapameTpu AKOCTi CNepMM KPOSiB 3a HOpMarbHOI TemnepaTypy HAaBKOSMLLIHBOMO CepenoBmLLa,

B YMOBax TEMMOBOro CTpecy Ta nicns BBeAEHHS HaHOCOManbHoro npenapaty (n=10)
Table 3. Semen production parameters in rabbits at normal ambient temperature,
under heat stress and after nanosomal preparation supplementation (n=10)

MNicnsa BBEAeHHsA

3a HopManbHWX 3 HaHOCOMarbHOro
MokasHuk MOB a ymoB npenapar
y TEMNOBOro CTpecy Aft penapary |
Parameter Under normal er nanosoma
conditions el et slieEs preparation
supplementation
O6’em eskynsTy, mn / Semen volume, ml 0,82+0,12 0,84+0,10 0,90+0,07
KoHueHTpauisa cnepmiis, x10° knitnH/mn
Sperm cells concentration, x108 cells/ml 2HE SR AVEEEEERS 2B
3aranbHa KinbkicTb crnepmiis, x 108 knituH/mn
Total sperm cells count, x10° cells/ml 254,94121,23 175,52426,72 221,80£19,20
YKutTteagatHicTb cnepmiiB (pyxnuBictb) / Sperm vitality (motility), % 80,92+2,34 74,21+2,62 80,71+2,28
Bwmict cnepwmiis 3 I'IpﬂMO.J'.IIHIVIOHO nocTynansHum pyxom, % 76.2142,08 68,53+2,02 72.8242.06
Sperm progressive motility, %
3 yuronnasmatnyHumm kpannsamm / With cytoplasmic drops, % 9,34+0,80 7,21+0,85 7,28+0,90
[ereHepoBaHux cnepmiie / Sperm abnormality, % 9,74+0,96 18,58+1,71** 12,01+1,45

Ta6nuusa 4. MNapameTpy pyxnMBOCTi CNepMiiB KPOniB 3a PisHNX TeMNepaTypHUX pexumis 3a cuctemoro CASA (n=10)
Table 4. Rabbits’ sperm motility parameters under different temperature regimes based on CASA system (n=10)

MNicnsa BBeaeHHs

3a HopMarbHUX 34 yMOB HaHOCOManbHOro
MokasHuk yMOB Tenn 0303; o cTpecy npenapary
Parameter Under _n_ormal Vel (e e After nanos_omal
conditions preparation
supplementation
KinbkicTb cnepmiis 3 npsamoniHinHo-noctynansHMm pyxom (PMOT), %
Sperm cells with rectilinear-progressive movement (PMOT), % et S oek a1 e set
KpwvBoniHitHa weuakicte (VCL), Mkm/cek.
Curvilinear velocity (VCL), um/s 106,6+2,8 99,51+3,92 101,54+2,66
LBmakicTb npsmoniHiiHoro pyxy (VSL), Mkm/cek.
Rectilinear movement velocity (VSL), um/s 46,1+1,90 42,50+2,80 44,67+1.60
CepepHs weuakicte npocyBaHHs (VAP), Mkm/cexk. 70,3£2,20 63,9942 51 68,7041,70

Average advancement velocity (VAP), um/s

3rogoByBaHHS HAHOCOMArBHOO Npenapary NPU3Beno
00 NOKPALLEHHSA OMHAMIYHUX MOKa3HMKIB CrepMm Kponis
3a YMOB TENMOBOro CTpecy. BctaHOBNEHO, L0 LIBUAKICTb
NpPsIMOMiHIMHOIO pyxy ronoeku cnepmis (VSL) Ta kpuso-
niHinHa weuakicte (VCL) He BigpisHanacs Big eskynsTis,
BigibpaHMxX 3a HOpMarnbHMUX YMOB.
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IMicna BBEAEHHSA 4O KOPMY HAHOCOMArLHOIo npena-
paTy 3a yMOB TEMNJIOBOrO CTPECY CTaTeBa aKkTUBHICTb Ta
AKICTb cnepmm Kponis nigsuwmnacek. MNyctuHa eskynaTty
JocnigHux rpyn kponie 36inbwmniacs Ha 16% nopiBHS-
HO 3 KOHTpOreMm, TOX 30inbLunnacs i 3aranbHa KinbKicTb
cnepmiiB y eskynsaTi.
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Metabolic processes and reproductive ability of male rabbits under the action of heat stress

I. Yaremchuk, S. Kornyat, M. Sharan, O. Shtapenko, I. Gevkan, O. Andrushko
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Institute of Animal Biology NAAS, 38 V. Stusa str., Lviv 79034, Ukraine

The aim of the work was to study the metabolic processes and reproductive capacity in male rabbits under conditions of heat stress
and the action of a complex nanosomal preparation. We have studied the reproductive function in male rabbits under the effects of heat
stress and the elimination of its negative effect by feeding a nanosomal drug. We have investigated the changes in biochemical parameters
of blood and quality parameters of sperm of male rabbits under the studied factors. It was established that under conditions of heat stress,
the pulse rate of rabbits increases by 24.9% (P<0.001), and after the introduction of the nanosomal preparation, it decreases by 10.7%
(P<0.05). Heat stress caused changes in the biochemical parameters of the blood of male rabbits, which indicate a stressful state of the
body: an increase in the level of glucose by 31.8% (P<0.01), against the background of a decrease in the main metabolic parameters:
total protein by 12.5% (P<0.05), cholesterol by 31.4% (P<0.001), testosterone by 41.7% (P<0.001). Feeding the complex nanosomal
preparation reduced the signs of body stress and intensified metabolic processes. Under the effects of heat stress, sperm quality indicators
of male rabbits decreased: the concentration of sperm by 27.1%, the total number of sperm in the ejaculate by 25.3%, the number of sperm
with rectilinear-progressive movement (PMOT) by 6% and the number of degenerated sperm increased by 35.4% (P<0.01). The kinematic
parameters of sperm also decreased: the average speed of sperm head advancement along the average trajectory of movement (VAP) by
10.3%; the speed of rectilinear movement of the sperm head along the straight segment between the initial and final points of the trajectory
(VSL) by 7.9%; the curvilinear velocity of the sperm head (VCL) by 6.7%. Feeding the complex nanosomal preparation led to an increase
in the number of spermatozoa with rectilinear-progressive movement (PMOT) and an increase in the main kinetic indicators (VAP, VSL
and VCL) of rabbit spermatozoa under the conditions of heat stress.

Key words: male rabbits, heat stress, blood, sperm, nanosomal drug, CASA
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Taking into consideration the relevance and significant sci-
entific and practical interest in the issue of probiotic preparations
effect on various metabolism sites and productivity of farm
animals, we have studied the probiotic feed additive “EnzActive
mix” based on live Saccharomyces cerevisiae yeast on some
metabolism sites, the content of lipid peroxidation products and
the antioxidant defense activity in sows and piglets obtained
from them. The actuality of such studies is explained by the sig-
nificant interest in the use of probiotic preparations not only in
human medicine, but also in the practice of animal husbandry.
The aim of the work was to study the effect of the specified feed
additive on some metabolism sites of the farrowing sows and
the piglets obtained from them organism, on the lipid peroxida-
tion products (LPP) content, as well as the activity of antioxidant
enzymes, in particular, superoxide dismutase and glutathione
peroxidase in their body. It was established that feed additive
“EnzActive mix”, based on Saccharomyces cerevisiae yeasts,
administration decreased the lipid peroxidation products (LPP)
content (TBARS and lipids hydroperoxides) in sows and their
progeny blood, in the result of the study. The reason for such
LPP content decrease was the antioxidant defense enzyme —
superoxide dismutase increase in the sows’ and their progeny’s
RBC (red blood cells). However, it was admitted also feed ad-
ditives’ positive effect on sows’ parameters of productivity.

Key words: “EnzActive mix”, sows, piglets, Saccharomy-
ces cerevisiae, superoxide dismutase, glutathione peroxidase,
TBARS (Thiobarbituric acid reactive substances), lipid hydro-
peroxides

Introduction

In recent years, a large number of probiotics that are
used to normalize intestinal microflora and increase ani-
mal resistance have appeared [7]. Various yeast strains
that can be used as either probiotics or prebiotics (nu-
tritional ingredients that selectively stimulate microbiota
growth) are in particular attention. The usage of pre-
biotics, such as inactive yeasts (Saccharomyces cere-
visiae) and carbohydrates, isolated from their cell wall
(mannan-olygosaccharides-MOS and 3-glucans), and
also autolytic yeast is the focus of research in poultry
and livestock production [2—6, 8].

32

Benefits of autolytic yeasts usage include improve-
ment of milk and meat productivity, improvement of lay-
ing and egg quality; increase of feed efficiency and nutri-
tion digestibility; rumen medium improvement and its pH
stabilization in highly concentrated diet; B-glucans boost
immune system, mannans bind pathogens and balance
intestine microflora; they have long shelf life period, and
are thermostable, can be granulated and extruded; func-
tional peptides and flavor nucleotides improve appetite
and feed taste, that allows to use them in diets for young
animals. The research, development and testing of
the efficacy of such products is a promising area for
the development of the agricultural sector [3].
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Taking into consideration the relevance and signifi-
cant scientific and practical interest in the issue of probi-
otic preparations effect on various sites of farm animals
metabolism and productivity, we conducted the study
of corresponding probiotic preparation effect on several
metabolism sites, lipid peroxidation substances content
and antioxidant defense enzymes activity in sows’ and
their piglets’ organism — mentioned parameters should
additionally characterize metabolic and productive ef-
ficacy of researched preparation. “EnzActive mix” is
a unique combination of live Saccharomyces cerevisiae
yeasts with activity not less than 1,5%10'° CFU/g and en-
zyme complex including: protease, cellulase, xylanase,
a-amylase, B-glucanase, phytase, under the layer of
inactivated yeast cells.

Materials and Methods

During the study, ethical requirements for the use of
animals in experimental research were fully respected
(Strasbourg, 1986; Kyiv, 2002), and the research meth-
odology was approved by the Bioethics Committee at
the Institute of Animal Biology of the National Academy
of Agrarian Sciences of Ukraine (protocol no. 93-01
from June 3, 2021).

The study was conducted on the base of industri-
al complex “Barkom” LLC, Lviv region. Two groups
of large white breed sows (3 litters) of 10 animals
each were formed — control and experimental, by
the principle of analogues. The animals were kept in
the same box under the same conditions. The con-
trol group received a standard diet balanced by bio-
logically active substances. The experimental group
received standard diet, same with control, though to
the diet the “EnzActive mix” feed additive was addi-
tional included in the dosage 0.3 kg/t of the finished
feed. The study started on the 85" day of sow ges-
tation or in 30 days before the expected farrowing.
Blood samples for biochemical analysis were taken
in sows before the experiment. The sows were trans-
ferred to the farrowing ward in 5 days before farrow-
ing where they were fed lactating sows diet, and the
experimental group continued to include additionally
the specified feed additive. Gestating sows were fed
twice a day at a rate of 3.5 kg/day, lactating sows
were fed in individual troughs four times a day in the
amount of 7 kg. Blood samples for research were tak-
en three days before expecting farrowing and on the
21stday of lactation. The piglets of the experimental
group were additionally fed investigated feed additive
in the amount of 0.5 kg/t of the finished feed. The fin-
ished compound feed was fed to piglets from 5 days
after birth till weaning. Blood samples for biochemical
analysis were taken from piglets on the 5", 14 and
28" day after birth from cranial vena cava.

The content of lipid hydroperoxides and TBC-
active products, activity of glutathione peroxidase and

The Animal Biology, 2023, vol. 25, no. 4

superoxide dismutase were determined in the blood.
The research data is highlighted and related to works
[9, 10].

Biochemical parameters of the sows and piglets blood
were determined with Humalyzer 2000 biochemical ana-
lyzer. We also evaluated sows behavior, feed consump-
tion, live weight loss during the experiment, quantity
of piglets born. For piglets behaviour, live weight gain
and average daily weight gain on days 5-14-28 of life,
pre-starter feed consumption, and the presence of di-
arrhoea were evaluated. The results were processed
by standard methods of mathematical statistics using
Microsoft Excel software. Statistical significance was
determined by the Student’s test.

Results and Discussion

The data on certain biochemical parameters chang-
es in the blood serum of sows treated with “EnzActive
mix” feed additive in addition to the diet are shown in
the table 1. Based on the results we saw in this study,
we have determined that in general the use of this ad-
ditive did not cause significant changes in biochemical
blood parameters of the studied sows, in particular the
content of macronutrients calcium and phosphorus,
triacylglycerol fats, cholesterol and enzymes, which
would indicate a certain toxic effect. There was also
a tendency to an increase in albumin content during
the study period and a decrease in urea on the 21t day
of lactation (P<0.05), which may indicate a positive
effect of the feed additive on the protein metabolism
intensification in their bodies.

Table 1. Biochemical blood parameters in sows (M+m, n=5)

Study periods

Parameters Groups  gg days 112 days 21 day
in gestation in gestation in lactation

ATES: o} 32.8+2.46  35.0+2.39  30.8+2.44
gl T 34.9+1.82  39.6+1.97  32.4+1.29
Calcium c 227+0.13  2.12:0.23  2.48:0.11
mmol/l T 2.26+0.07 2.36:0.09  2.4+0.04
e, | © 22+0.12  3.32#0.14  1.80+0.16
mmol/| T 2.1+0.16  3.62:0.39  1.96%0.11
Trighicerides,| € 0.6£0.07  1.40£0.15  0.45:0.04
mmol/l T 0.63+0.02  1.31+0.30  0.72+0.28
S, | © 146£0.15 2184012  2.24+0.15
mmol/l T 1.73£0.08  2.23+0.167  2.1+0.29

o} 497+0.09  4.4+0.38  7.26+0.32
Urea, mmol/l

T 47+023  4.28:0.18  6.12+0.32*

o} 4924276 50.98+4.73 42.38+2.72
ALT, MO/

T 55.2+2.25 57.06+2.59 38.44+1.32

C  2273:1.85 38.6+2.99 35.72:2.85
AST, MO/

T 27.46£161 313224 32.6+4.16
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Table 2. Biochemical blood parameters in piglets (M+m, n=5)

Study periods
Parameters Groups
5 days 14 days 28 days

Albumines, c 25,02+2,35 23,46+2,08 19,24+1,49
g/l T 29,6+1,97 26,28+1,81 28,4+2,15**
Calcium, c 2,1240,23  2,3+0,13 2,7+0,15
mmol/l T 2,36+0,09 2,68+0,02*  2,96%0,13
Phosphorus,  C 3,32+¢0,14  2,36+0,08  3,78+0,30
mmol/l T 3,62+0,38  2,54+0,08  3,88+0,25
Triglycerides,  C 1,41£0,16  1,61£0,15  1,3440,05
mmol/l T 1,31+0,30  1,61%0,15  1,39+0,12
Cholesterol, c 2,18+0,12  3,90+0,30  2,90+0,22
mmol/l T 2,23+0,17  3,62#0,25  2,46%0,20

c 4,40+0,38  4,56+0,31  4,40+0,38
Urea, mmol/l

T 4,28+0,18  6,18+1,09  4,28+0,18

c 57,06£2,59 39,28+2,97 51,24+5,50
ALT, MO/I

T 51,24+550 57,24+7,27 57,062,59

C  51,48+11,81 70,72+17,01 51,48+12,99
AST, MO/I

T 31,24+2,23 1404612546 31,24+2,23

Table 3. The content of lipid peroxidation products
in the blood plasma of sows (Mtm, n=5)

Study periods

85 days 112 days 21 day
in gestation in gestation in lactation

Parameters Groups

TBARS, C  4.31:0.103 4.37+0.111 4.26%0.143
pmol/ml T 4.33+0.118 3.52+0.132** 3.51+0.185*
HPL, C  2.58+0.110 2.60+0.045 2.42+0.035
Units. E/ml T 2.34+0.075 2.41+0.087 2.22+0.069*

Table 4. The content of lipid peroxidation products
in the blood plasma of suckling piglets (M+m, n=5)

Study periods
Parameters Groups
5 days 14 days 28 days
TBARS, C  4.8167+0.05 4.3323+0.03 3.9424+0.13
pmol/ml T 44071£0.06 4.2201+0.08 3.4829+0.04**
HPL, Units. c 0.53+0.02  0.52+0.01  0.49+0.02
E/ml T 0.45+0.03  0.39+0.02** 0.35+0.007***

Table 5. Activity of glutathione peroxidase and superoxide dismutase
in blood erythrocytes of sows (Mtm, n=5)
Study periods

85 days 112 days 21 day
in gestation in gestation in lactation

Parameters Groups

Glutathione
peroxidase,
nM NADPH/
min/mg Hb T
RBS

Superoxide
dismutase,
units
Act/mg . T
proteinxmin

C 10.556+0.21  7.39+0.25 9.73+0.09

9.51+0.32 7.13+0.34  10.51+0.14

Cc 21.54+3.61 19.91£1.84 22.15+£1.57

23.01£1.53 24.92+1.79 27.02+1.24*
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The data of biochemical processes dynamics in pig-
lets (obtained from the sows fed with “EnzActive mix”)
organism are shown in the table 2. We can see from
the table, that on 28t day of life in the piglets blood
a significant increase of albumin content is observed.
In particular, the albumin content in the blood serum of
the experimental group piglets was statistically higher
by 47.61% (P<0.01) comparing with the control.

It is known that albumin performs, among other
things, antioxidant and transport functions in the body,
including and for macro- and microelements, which
may indicate a positive stimulating effect of the feed
additive on the albumin fraction of proteins metabo-
lism [6]. Analyzing the results of the blood serum test
of suckling piglets of both groups, we see a gradual
increase in the Potassium content throughout the en-
tire experiment period. However, in experimental group
piglets of 14 days of age, the Potassium content was
significantly higher by 16.50% (P<0.05) than in the
control group. The level of inorganic Phosphorus in the
experimental group slightly decreased on the 14" day
of piglet life, but compared to the control group it was
still slightly higher.

Table 3 shows the data on changes in the content
of lipid peroxidation products in the blood of sows
receiving the “EnzActive mix” feed additive included in
the diet. As a result of the studies, it was determined
the concentration of TBARS and lipid hydroperoxides
in the blood serum, which characterizes the intensity of
lipid peroxidation processes in the body and serves as
a marker of the endogenous intoxication rate [9, 10].
The studies have shown that including the “EnzActive
mix” to sows diet of the experimental group had an in-
hibitory effect on the lipid peroxidation processes
intensity, as indicated by a statistically lower content of
TBARS in the blood plasma three days before farrow-
ing and on the 21st day of lactation 19.45% and 17.6%
(P<0.01; P<0.05) and lipid hydroperoxides on the 21st day
of lactation 8.26% (P<0.05) compared to the same in-
dicators in the control group.

As for the piglets obtained from these sows, it was
found that the inclusion of “EnzActive mix” feed additive
into the piglet diet caused a decrease in the lipid peroxida-
tion products content in the blood plasma. Specifically, we
found a significantly lower level of TBARS on the 5" and
28" day of suckling piglets’ life and lipid hydroperoxides
on the 14t and 28" day (table 4). The obtained results
indicate the inhibitory effect of the studied preparation
on the intensity of the lipid peroxidation processes.

In the table 5 we can see that these changes occurred
because of increased superoxide dismutase activity
in red blood cells of sows and their piglets. The results
of the study of the antioxidant defense system by the
activity of glutathione peroxidase and superoxide dis-
mutase in sow blood erythrocytes show significantly
higher activity rate of superoxide dismutase on the 21s
day of lactation in the experimental group comparing
to the control.
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Table 6. Activity of glutathione peroxidase and superoxide dismutase
in blood erythrocytes of suckling piglets (Mtm, n=5)

Study periods
Parameters Groups

5 days 14 days 28 days
Glutathi
pefoiid';’:: C  15.1%0.31 13.45:0.19 13.86+0.17
nM NADPH/
min/mg Hb T 14.15:0.37 13.26£0.22 12.97+0.27
RBS
Superoxide o 22 40+118 23.36:1.07 26304125
units
Act/mg T  23.87+0.71 25.18+1.12 30.11+0.92*
proteinxmin

From the data presented in table 6 we can see that
the activity of superoxide dismutase, which is one of the
first line of enzyme protection against superoxideanion
radicals and hydrogen peroxide [5], was 14.5% higher
in piglets of the experimental group on day 28 after
weaning compared to control (P<0.05). Our results are
completely consistent with the literature data on the
antioxidant effect of probiotic preparations based on
Saccharomyces cerevisiae. Thus, it is known that their
antioxidant effect relates to the yeast polysaccharides
action [11], and our studies show that it is accompanied
by an increase of the key antioxidant enzyme — super-
oxide dismutase activity. No significant changes were
observed in glutathione peroxidase activity.

A positive effect of feed additive is shown in the study
on young piglets from the 1%t day of life till 5 days of age.
Based on the study results it was determined that piglets’
live weight increased by 7.77% in the experimental group
comparing to control. A significant increase in the live
weight of piglets in the experimental group on day 14 was
13.72% (P<0.5), and on day 28 it was 8.40% (P<0.01)
compared to the control group, respectively. The average
daily weight gain of the control and experimental groups
during the study period was 210 g and 230 g, respec-
tively, that is statistically significant by 9.53% (P<0.01).
Piglets of the experimental group consumed 1.89% more
pre-starter feed than the control group. Higher feed intake
at an early age in piglets indicates a healthy intestine and
increased nutrient absorption, that is confirmed by the
average daily gain and body weight in the experimental
group [7]. During the lactation period sows of the control
group lost 23 kg and those of the experimental group lost
20 kg, which is 1.95% less than in control. The higher feed
intake and digestibility by 2.54% (P<0.01) compared to
the control group caused the preservation of body weight
in experimental group.

Based on the results of the study, we have deter-
mined, that administration of the “EnzActive mix” probio-
tic feed additive, based on Saccharomyces cerevisiae
yeasts to gestating sows led to a decrease in the lipid
peroxidation products (TBARS and lipid hydroperox-

The Animal Biology, 2023, vol. 25, no. 4

ides) content in their blood and in the blood of their
progeny. Such a decrease in the content of LPP prod-
ucts was due to an increase in the key antioxidant de-
fense enzyme — superoxide dismutase activity in the
erythrocytes of sows and piglets obtained from them.
Furthermore, it was admitted a positive effect of the
feed additive on sow productivity.
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Mpyanyc T. 8., CmonsaHiHos K. B. Bnave npenapary «EH3AKTMB MiKC» Ha OBMiH PEUYOBMH Ta aHTUOKCUAAHTHWUIA 3aXMCT Y CBMHOMATOK Ta iXHiX NOPOCAT

Bnnue npob6ioTnyHoro npenaparty «EH3AkTuB Mikc» Ha gesiki nTaHKM o6MiHy pe4yoBUH
Ta NOKa3HUKN aHTUOKCUOAHTHOIO 3aXMCTy B OpraHiaMi CBUHOMAaTOK Ta OTPUMaHUX Bif, HUX NOPOCAT

T. 4. Mpyduyc, K. b. CmornsiHiHos
tarasvet126@gmail.com

IHcTuTyT Bionorii TBapuH HAAH, Byn. B. Ctyca, 38, m. JlbBiB, 79034, YkpaiHa

BpaxoBytoun akTyarnbHICTb Ta 3HaYHUIA HayKOBO-NPaKTUYHUIA iHTEpeC A0 NUTaHHs BINMBY NPobioTMYHMX NpenapaTiB Ha pisHi NaHku
mMeTaboniamMy i MPOAYKTUBHOCTI CiNbCbKOrOCnoAapCchkux TBAPWH, MU AOCNIAUMN BNMB KOPMOBOi Ao6aBkn «EH3AKTMB MIKC» Ha OCHOBI
XKMBUX ApbrOKiB Saccharomyces cerevisiae Ha Aesiki naHk1 06MiHY peqoBWH, BMICT NpoayKTiB nepokeuaaLii niniais i akTMBHICTb aHTUOKCK-
[aHTHOrO 3aXUCTy B OpraHiami CBMHEN Ta OTPMMaHUX Bif HUX NOPOCAT. AKTyanbHICTb Takux AOCimKeHb 06yMOBNeHa 3Ha4YHVUM iHTEPECoM
[0 3acTocyBaHHS NPOBGIOTMYHUX NpenapariB He TiNMbKU B r'yMaHiTapHii MeguUVHI, ane 1 y npakTvui TBapuHHULTBa. MeTtoto poboTun byno
[0CniguTh BNNMB BKazaHoOi KOPMOBOI J06aBKu Ha Aesiki NaHku MeTaboniamy B opraHiaMi MOPOCHMX CBUHOMATOK Ta OTPUMaHMX Bif HUX
MOpOCAT, Ha NOKa3HWKN BMICTY NPoAyTiB NEpPEKUCHOro okucrneHHst ninigis (MOJ), a Takox akTUBHICTb aHTMOKCUAAHTHUX EH3UMIB, 30KpeMa
CynepoKcMaaMcMyTasu Ta IyTaTioHnepokcuaasn B ix opraHiami. B peaynbsrati npoBegeHvx JOCNigKeHb BCTAHOBMEHO, LLIO 3aCTOCYBaHHSA
CBMHOMaTKaM Mif Yac NopocHOCTi NpobioTuyHOI kopmoBoi fo6aBkM «EH3AKTMB Mikcy» Ha OcHOBI ApiiokiB Saccharomyces cerevisiae npu-
3BOAWIIO A0 3HWPKEHHSI BMICTY NPOOYKTIB NEepeKUCHOro okMcHeHHs ninigis (TBK-akTnBHMX NpoayKTiB Ta rinponepekuceii ninigis) y iX KpoB.i
Ta KpOBi OTPMMaHUX Bif HUX NOPOCAT. Take 3MeHLLEHHS BMiCTy npoaykTie MNOJ1 6yno o6yMmoBneHe 3poCTaHHAM akTUBHOCTI KIFOYOBOTO
(PEPMEHTY aHTUOKCUAAHTHOIO 3aXUCTy — CyNepoKCUaAMCMYTasu B epUTpoLMTax CBMHOMATOK Ta OTPMMaHUX Bif, HUX nopocsiT. Kpim Toro,
MW NPOCTEXMNN NO3UTUBHUIA BNIIMB KOPMOBOT A06aBKM Ha NMOKa3HUKN NPOAYKTUBHOCTI CBUHOMATOK.

Kntouyosi cnoBa: «EH3AkTMB Mikey», cCBUHOMATKM, NopocsiTa, Saccharomyces cerevisiae, CynepokcuaaMcMyTasa, [MyTaTioHnepokeuaasa,
TBK-akTuBHi npoaykTw, rigponepeknucu

Prudyus TY, Smolyaninov KB. “EnzActive mix” probiotic preparation effect on some metabolism sites and antioxidant defense parameters
of sows and their piglets organisms. Biol. Tvarin. 2023; 25 (4): 32-36. DOI: 10.15407/animbiol25.04.032.
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PoboTta npucesaveHa OOCNIMKEHHIO pivKOBUX pakiB. [JoBro-
nanun pak Astacus leptodactylus € ogHUM i3 KNO4OBMX OO’ EKTIB
NPOMWUCIOBOro rocnoAapcTBa, TaKoX BiH Bifirpae Baxxnuay
ponb y po3BuTKy bioueHosis BogonM. Ha Teputopii [Hinpo-
NEeTPOBCBLKOI 00OS1. paku XXMBYTb B Pi3HOMaHITHUX NPICHOBOAHUX
BOOOWMMAX, 30KpeMa y piukax, o3epax, 3annaBax Ta CTaBKax.
Bigomo, Lo Bogormm MNpuraHinpoB’s 3a3HakoTb 3HAYHOTO aHTPOTO-
FEHHOrO BMNIMBY, LLIO MOXE CMPUYMHUTUI 3MIHW Y LIKINax po3Bu-
TKy Ta 0COBMMBOCTAX PO3MHOXEHHS rigpobioHTiB. [Jocnimky-
BaHi AiNSHKN BOOOCXOBULL, XapakTepusyBanncs pisHOMaHiT-
HUM CTYMEHEM Ta YNHHUKAMWN HABaHTaXXEHHS — TaKNUMW, K,
Hanpuknag, 3abpygHeHHS Boay XiMIYHUMW Ta pafioakTUBHUMU
pevYoBUHAMN, HaOTONPOAYKTAMM, CTIMHHMUMM BO4AMMU, @ TAKOX
BMKOPUCTaHHS a30THUX i dpoccpopHux aodpwme. Lli aHTponorek-
Hi BTPYYaHHSA MOXYTb MPU3BOAUTM A0 3MEHLUEHHS Nonynsuiv
BOOHMWX OpraHi3aMiB, LLIO CTAHOBUTb CEPMO3HY 3arpo3y eKocumc-
Temam BogovM. YyTnuBeiCTb paka A0 3MiH Y HaBKOSMULLHBOMY
cepenoBMuLLi [O3BONMSE BUKOPUCTOBYBATU Lien BUA SiK OioiHan-
kaTopHuiA. [1o GioiHOMKATOPHUX MapKepiB MOXHAa BigHECTH
TaKoX MOKa3HUKN NAOAKYOCTI i MOPOMETPUYHI XapaKkTe-
pucTtukn. NpoBeaeHnin aHania NiHiMHO-BaroBMX NOKa3HUKIB
BUSIBMB, LLO paku, BUNy4YeHi i3 3anopisbkoro Bo4oCXoBMLLa,
manu Ha 15-18% 6inbLuy AOBXMHY Tina NOPIBHAHO 3 pakamu,
BunyveHnmm 3 Kam’ssHcekoro Bogocxosuia tTa CamapcbKoi
3aTokn. Takox y Hux 6ynm Ha 18—20% GinbLi po3mipm romno-
BOrpygew, a maca pakis mamke Ha 50% nepesulyBana macy
0COOWH 3 iHWnX Bogonm. CamapcbKka 3aToka JEMOHCTPYE
CYTTEBO MEHLUI MOKa3HUKM NNOAKYOCTI NOPIBHAHO 3 3anopisb-
Knm Bogocxosullem. byno sadiikcoBaHo, WO TYT NAO4HOYICTb
pakiB 6yna BiporigHo HUX40t0 Ha 63%, Hix y 3anopisbkomMy
BoAoCxoBMLLi. BcTaHoBMEHI BIgMIHHOCTI B MOPGOMETPUYHUX
NMoKasHuKax MiX pakamu, BUy4YeHUMH i3 3anopiabKoro Boao-
cxoBuwa, Camapcbkoi 3aTokm Ta 3 Kam’aHCbKOro BogoCxo-
BULLA, MOXYTb CBIiJYUTM NPO HEOAHOPIAHICTb YMOB iCHYBaHHS
y Bogonmax [HiNponeTpoBLLMHY Ta MOXYTb BYTU CIPUYUHEHI
@HTPOMNOreHHVM HaBaHTaXXEHHSIM.

Knio4yoBi cnoBa: pivykoBi pakn, MopcomMeTpis, fiHinHO-
BaroBi MOKa3HMKN, KNACTEPHUIA aHani3, BOAOCXOBULLE, NMOAt0-
vicTb, Astacus, necatuHori paku, 6ioiHaukauis, BOgOMM, eKo-
NOriYHUI cTaH
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AHai3 NiHIHO-BaroBMxX MOKa3HWKIB PiukoBUX pakiB (Astacus) y BogoiMax [AHinponeTpoBCcbKoi 06aacTi

Beryn

PiykoBi pakw, siki BxoasiTb 40 poauHu (Astacidae), €
KIto4oBYMM OB’ EKTamy MPOMMCITOBOIO BUKOPUCTaHHS 6e3-
XpebeTHMX y npicHux Bogonmax. Lli pakvm Hanexatb oo
nigpsiay AOBroxXBOCTUX pakis (Macrura), psay AeCAaTUHOMMX
(Decapoda) Ta nigknacy Buwmx pakis (Malacostraca).

OcobnueocTi Gionorii Ta MopdonoriyHi BigMiHHOCTI
€BPONENCLKMX piYKOBUX pakiB poay Astacus Fabricius,
1775 nig BNIMBOM €KOMNOrYHNX Ta aHTPONOrEHHNX YMH-
HUKIB 3anMLLAOTLCA rapsiHor0 TOUKOH Bionoro-ekonoriy-
HUX JOCrifpKeHb. ICHYOTb pi3Hi HAyKOBI NOrNsSaun LWoao
€KOMOoriYHMX JocnigpkeHb pakonogibHnx. 3axigHoeBpo-
newcbki 4OCNIAHMKN BUOKPEMITIOIOTE TPY BUAM LibOro
poay: wwupokonanoro paka Astacus astacus L., 1758,
posronanoro paka A. leptodactylus Eschscholtz, 1823 ta
ToBcTOMnanoro paka Astacus pachypus Rathke, 1837 [14].
C. A. bpoacbkui, oeTanbHO ONpaLuoBaBLUN CUCTEMATUKY
pakiB YKpaiHun, BU3Ha4uB ABa poau, siki oxonnioeanu
cim BugiB [1]. OctanHi npaui C. B. MexokepunHa noBogsTh
daKT TaKCOHOMIYHOI HEOAHOPIAHOCTI AOBronanoro paka
A. leptodactylus i nokasyoTb, WO Hacnpaegi Le rpyna
iepapxi4HO MOB’A3aHMX BUAIB, AKOMY BapTO HaaaTu cTatyc
okpemoro poay Pontastacus Bott, 1950 [10]. Ockinbku
BCi Lji BUAM MELLKaOTb NEPEBAXKHO Y CMiMbHNX apearax,
B OOHUX i TUX XXe BOAOMMaX, i BpaxoBytoun BionoriyHi
0COOMMBOCTI PO3MHOXEHHS! pakKiB Ta BUAOBI B3aEMOBIA-
HOCVHW, Ui BUOW JOCUTb BrinsbKi, TOMY MiXK HUMKU MOXe
npoxoauTy ribpuamsauisa [11]. Y uboMy acnekTi JOCUTb
BENUKUI iHTepeC CTaHOBNATbL BOAONMU LieHTpanbHOI
Ta CxigHoi YKkpaiHu, B SKUX, 3rigHO 3 niTepaTypHUMHn
OaHMN, MELLKalTb AeKinbKa BUAIB piukoBMX pakis [15].
Mpun ubomy BOgONMK cTenoBoro MNpuaHiNpoB’a 3asHa-
I0Tb 3HAYHOr0 aHTPOMNOreHHOro HaBaHTaXeHHs, Lo
NEeBHMM YMHOM BidOOPaXaETbCA HA LIMKMax pPO3BUTKY,
0COBNMBOCTSAX PO3MHOXEHHS FiAPOBIOHTIB i Ha TXHiX
MoponoriyHux nokasHukax [5, 6, 9].

Y HayKoBiln po6OTi OCHOBHY yBary cnpsiMoBaHO Ha
peTenbHUIN aHani3 Taknx XxapakTepucTuK, ik Mopdo-
METPUYHI MOKa3HWKK, cTateBMn aumopdiam Ta nnogto-
YicTb BULLMX pakiB y BogonmMax [NpugHinpos’s. Ha cbo-
rogHi JOCNioKEHHs pi3HMX acnekTiB Gionorii Ta ekonorii
piYKOBUX pakiB, 30KpemMa HanMoLLUMPEHILLOro Ans HaLlol
TepuTopii Buay A. leptodactylus, ctaloTb Haa3BUYamHO
akTyanbHuMu. Ha TepuTopii JHinponeTpoBCcbLkoi 061.
paku XMBYTb B OyAb-AKMUX NPICHMX BOAOMMAaxX — piykax,
o3epax, 3annaeax, BOAONMULLAX, cTaBkax. Ix 6arato
B p. Camapa, p. Opinb, p. Mokpa Cypa, 3anopisskomy Ta
Kam'siHcbkomy BogocxoBuLLax. Bigomo, wo 3anopiseke
BOOOCXOBULLE PO3TaLLOBaHE B NyCTOHACENIEHOMY PerioHi
3 PO3BMHEHO MPOMUCIIOBICTIO i CiNbCbKMM rocnogap-
CTBOM, TOMY BOHO HanexuTb 40 BOAOWM 3 MOCUMIEHUM
AHTPOMOreHHUM HaBaHTaXKeHHsIM. HanbinbLioro BinmBy
3a CTyneHeM i pi3HOMaHITTM pevyoBUH-3abpyaHIOBaYiB
3a3HaloTb BEPXHS YaCTMHa BOOOCXOBULLA, a Takox Ca-
Mapcbka 3aTtoka. Ha 3abpygHeHHs BogW BaXKKMMU Me-
Tanamn y Camapcbkili 3aToL,i BNSMBaKOTb TAKOX AOHHI
BifKNageHHs y 3B'3KYy 3 BTOPUHHUM 3abpyaHEHHSM,
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LLIO NPU3BOANTL OO0 BUHECEHHS MeTaniB 3 JOHHWX OocaiB
y Bogy [16]. HeratneHMI BARMB pyrNHYBaHHSA NPUPOAHUX
GioTonis, 3a60noYyBaHHs, OCYyLLEHHS, 3abpyaHEeHHs Boau
XiMiYHUMW Ta pagioakTUBHUMKU pevyoBMHaMU, HadTO-
npoayKTamu, CTIMHUMW BOOAMMU, @ TaKOX BUKOPUCTaHHS
a30THUX i octhopHNX 4OBPMB BioobparkaeTbCs Ha doisio-
NOTYHUX NOKa3HMKaXx paKiB i NPU3BOANTL A0 3MEHLLEHHS
IxHix nonynauin [8, 12]. na BUBYEHHS peakLii opraHiamis
pakiB Ha BMNSMB KOMMIEKCY EKOMOMNYHMX Ta aHTPOMOreH-
HMX YYHHVIKIB Y 6i0NoriYHUX OCMiMKEHHAX MOXHA 3aCTO-
coByBaT MOPGOMETPUYHI Ta KNacTepHi aHanisu.

MaTtepianu i meTogm

Marepianom ons n(poBeaeHHs JOCHIMKEHb CryryBanm
ocobuHKM pivkoBKX pakiB Buay A. leptodactylus, 3ibpaHi
y BeretauinHuii nepiog (bepeseHb-4epBeHb) 2021-2022 p.
Ha AinsHkax npmbepesxHoi 30HKM Kam’'siHebkoro (c. LLynb-
rieka, 48°42'35"N 34°21'14"E) i 3anopiabkoro (c. KapHay-
xiBka, 48°28'39"N 34°45'14"E) BoooCXOBMLL, Ta B panoHi
Camapcbkoi 3aTokm 3anopisbkoro BogocxosuiLa (c. Onek-
caHgpiBka, 48°30'19"N 35°11'13"E).
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Puc. 1. [inaHkn npoBeaeHHs AocnigXeHb

1 — c. WynbriBka (48°42'35"N 34°21'14"E),

2 — c. KapHayxieka (48°28'39"N 34°45'14"E),

3 — c. OnekcaHgpiBka (48°30'19"N 35°11'13"E)
Fig. 1. Research locations:

1 — Shulhivka village (48°42'35"N 34°21'14"E),

2 — Karnaukhivka village (48°28'39"N 34°45'14"E),
3 — Oleksandrivka village (48°30'19"N 35°11'13"E).

HocnigpKyBaHi cTaHLji Binbopy Npob Manu pisHi ymoBu
iCHyBaHHSA ANA pakiB, a TAaKOX BapiloBanu 3a CTyneHem
BMJIMBY EKOITOMYHMX Ta aHTPOMOrEHHNX YMHHUKIB [5, 6, 16].
306ip maTepiany npoBogunu 3a 4ONMOMOrO CTaHOAPTHUX
PaKoroBOK BiAKpMTOro Tuny 3 citkoto Ne20, 36upanu Bpyy-
Hy Yy Np1BepeXHNX 30Hax 3 HAABHICTIO HIp paKiB, a TaKoX
3acTocyBanu cneujianbHi NACTKM 3 TPUMaHKaMu.

IMig Yac NnpoBeAeHHs AOCHiMKEHb 34iINCHUIM 0OPOBKY
25 ek3emMnnspiB pivKkoBKX pakiB. 3 060x BoJocxosuLL, Byrio
BigidpaHo no 30 ocobuH. Iicrist BUNoBY pakiB ix goikcyBanm
y cnmpri (3i cknagom 70% cnupTy Ta 2% rniuepuHy) ang
BM3HaYEHHS BNAOBOI HanexHocTi. OcobuHM aoBronanoro
paka npoxoaunyM MopoMETPUYHII aHani3 3a JOMOMOroo
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Analysis of linear-weight parameters of narrow-clawed crayfish (Astacus) in water reservoirs of Dnipropetrovsk region

NiHINKW Ta WTaHreHUMPKYNS 3rigHO i3 3aranbHOMPUAHSTO
METOOMKOIO 3 TOYHICTIO 40 1 MM. Macy KOXHOI iHaMBIQyarb-
HOI OCOBMHM BU3HAYEHO 3 TOYHICTIO A0 1 Ha nabopaTopHmx
Barax TEB-0,3-0,005 (Xapkig, 2021 p.). lNepen 3saxxyBaH-
HSIM Ha Barax KoxHy 0COOMHY MiACyLLyBarnv 3a A0MOMOroto
hinbTpyBanbHOro nanepy 4o BiACYTHOCTI BOSOMUX NISIM.

[na ineHTndikauil BMOOBOI NPUHANEXHOCTI BUKOPUC-
TOBYyBanm 03Haku, 3anponoHosaHi C. A. bpoacekum [2].
Yci BunyyeHi 3pasku 3apaxysanu 0o suay A. leptodactylus.
[nsa gocnigkeHHs penpoayKTMBHOMO MoTeHLiany BUMIpS-
N NMOKA3HUKWN MIT0AKYOCTi pakiB NpSIMUM MigpaxyHKOM
KINbKOCTI IKPMHOK Ha YepeBLi camku. Bci ikpuHkn Bynu
BiOKpeMIeHi 3 YepeBLs, NigpaxyBanu iXHIO KinbKiCTb, BU-
Mipsinn giameTp (3a JONOMOror NPOMIpY AECATU IKPUHOK)
Ta macy. [1ns cTaTUCTMYHOro aHani3y 3actocoByBanum
3aranbHOMNPUIAHATI METOAN 3 BUKOPUCTAHHSAM MPOrpaMHUX
naketiB Microsoft Excel 2007 Ta Statistica 6.0.

Yci poboTy 3 focnigHMMM TBapMHaMM BUKOHYBarmn 3rig-
HO 3 NpaBurnamm GIOETWKM i3 OTPUMAHHAM EBPONENCHKOI
KoneeHLji «[po rymaHHe cTaBneHHst o nabopaTopHux
TBapWH», «3ararnbHNX NPUHLMMIB EKCNEPUMEHTIB Ha TBa-
pyHax» Ta BiAnoBigHo 40 «[onoXeHHs NPo BUKOPUCTaHHA
TBapuWH B BioMeguyHux ekcnepumeHtax» [3, 4, 7, 13].

Pe3ynbratn 1 06roBopeHHs

Cepep BunyYeH1Ux camok pakis HaMEeHLLY JOBXUHY
(8,8 cm) mana camka y Camapcbkili 3atoi, a HanbinbLLy
DOBXUHY (14,5 cm) — camka, BunyyYeHa 3 3anopi3bKoro
BogocxoBua. CepeaHs OOBXMHA 3ibpaHnx pakiB Bapito-
Bana B mexax Big 10,38 cm 0o 11,78 cMm. Camku, 3ibpaHi
i3 CaMapCbKoi 3aTOKM, BiAPI3HANMCA MEHLUMMMU FiHINHO-
BaroBMMM nokasHukamm. MopdomeTpuyHi, Barosi Ta pe-
MPOZYKTVBHI NapaMeTpy Camok, 3ibpaHunx 3 pisHUX BOAONM,
MPOXOAMIN CTAaTUCTUYHWI aHarnis, i Byro BUSBNEHO nnLe
3HadyLLly BiOMIHHICTb Y MOQHYOCTI pakiB, 3i6paHux B Ca-
Mapcbkin 3atoui (tabn. 1). 3a iHWMMK Noka3HVKamm Bipo-
rigHWx BigmiHHOCTew (P<0,05) cepep pakiB He BUSIBNEHO.

Hanbinblwmnm nokasHUK NNO4KYOCTi NPOCTEXM-
N1 y pakis, BUNy4YeHux i3 3anopiabkoro BOAOCXOBU-
wa (338,50+44,00 ikpMHOK), HAUMEHLLUMA — Y pakiB
i3 Kam’aHcbkoro Bogocxosuiia (199,17+45,81 iKpuHOK).
BcraHoBneHo, wo B Camapchbki 3aToui nrnoatodicTb pa-
KiB Oyra Ha 63% BipOrigHO HXYOI0, Hixk B 3anopisskomy
BogocxosuLi (P<0,05) i ctaHoBuna 215,75+31,24 ik-
PYHOK (puc. 3). Npwn LbOMY PO3MipK NOOAMHOKMX iKpU-
HOK Ta iXHs Bara He BigpisHAnNucs i bynu B Mexax Big
0,26-0,27 mm Ta 13—14 mr BignoBsigHo.

MnoatodicTb pakiB 3anexuTb Big HU3KN YNHHUKIB —
SIK €KOMOriYHKUX, Tak i doisionoriyHmx, 30Kkpema Big 4oBs-
XWHW Tina camok, Bif YNCENbHOCTI nonynauii, it cTaHy
TOLLO. Y cTabinbHMX yMOBax NONysLUia PiYKOBUX pakiB
PO3MHOXYETLCS 3 BMNACTUBOIO LMKITIYHICTIO, cepeaiHs
NMo4KYICTb CAMOK 3amnuLIaeTbCa Ha NpubnuaHo ogHa-
KOBOMY PIiBHi, a KifbKiCTb MONOAHSIKY, KU 00OAETHCS
00 nonynsauji, marxe Bignosigae abo NnepeBuLLYE Kifb-
KiCTb BMIOBIIEHNX OCOOMH pakiB.
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Puc. 2. Cxema BUMIpIOBaHHS piuKOBOro paka: 1 — noBHa JOBXWHA;
2 — npomMucrioBa A0BXWUHA; 3 — JOBXVHA POCTPyMY;

4 — wurpuHa ronosorpyaen; 5 — AoBXuHa ronoBorpyaen;

6 — [OoBXMHA YepeBLSs; 7 — LUMPUHA YepeBUs 6ing noyatky nnesp
3-ro nopaaky; 8 — AoBXMHaA TenbCoHa; 9 — LUMPKHA TENbCOHA.
Fig. 2. Scheme of crayfish measurements: 1 — total length;

2 — carapace length; 3 — rostrum length; 4 — cephalothorax width;
5 — cephalothorax length; 6 — abdomen length; 7 — abdomen width
at the beginning of pleuron of the 3 order; 8 — telson length; 9 —
telson width.
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Fig. 3. Fecundity indicators of crayfish

Camui piykoBMX pakiB BigpPi3HANNCA HE3HAYHO BU-
MMM NiHIRHMMK NoKasHMKamK. 3 ycix 3paskiB Bunyde-
HVX caMUiB HanMeHLLy JOBXUHY (9,5 cM) 3acbikcyBanm
B 0CObOWHMW, BiaibpaHoi 3 KamM’asHCbKOro BO4OCXOBULLA,
Toaj Ak HanbinbLua aosxuHa (14,5 cv) BusiBUnacs y cam-
s, BUIy4eHoro 3 3anopisbkoro Bogocxoeuia. CepenHs
OOBXMHA pivKoBMX pakiB Oyna B Adianasoni Big 10,38 cm
8o 12,76 cwm (Tabn. 2).

BcraHoBneHo, Wwo camui pakiB 3 CamapcCbKoi 3aTOKM
B CEepefHbOMY XapaKkTepuayBanucsa MeHLLnmm Bionoriy-
HMMM NOKa3HUKaMU, HiXXK 0COOUHM 3 iHLLIMX BOOOWM.

MopiBHIOKUM CTaTUCTUYHUIA aHani3 BUBIpOK camuiB
3 aHari3oM camMuub, BUSIBAINK, LLO cepes camuiB, 3ibpa-
HUX i3 KaM’stHCbKOro BOJOCXOBMLLA, iCHYE CTAaTUCTUYHO
BiporigHa pi3HMUA 3a TakMMK NOKa3HUKaMK: NoBHA 4OB-
XWHa | OBXUHA Tina (nokasHuky 1 i 2), linpuHa i JoBXu-
Ha roroBorpyaen (NokasHukn 4 i 5), lWMpuHa YepeBus
(nokasHuK 7), umpunHa TenbcoHa (NokasHvk 9) Ta Bara
(nokasHuk 10) (tabn. 3).
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Tabnuua 1. MopdoMeTpUYHi NOKasHMKM caMuLib pakis
Table 1. Morphometric indicators of crayfish females

Kam’saHcbke 3anopisbke
BOAOCXOBULLE BOOOCXOBWLLE Camapcbka 3aToka
leTEEr T Kamyan;ke Zaporizh;hia Samira bay
Parameters resenor e (23]
M+m Mtm M+m
MoBHa pgoexuHa, cm / Total length, cm 10,92+0,39 11,78+0,88 10,38+0,54
Mpomucnosa goexuHa, cm / Carapace length, cm 9,67+0,39 10,60+0,63 9,26+0,45
JoexuHa poctpymy, cm / Rostrum length, cm 1,58+0,09 1,70+0,15 1,50+0,14
LLinpuHa ronosorpygew, cM / Cephalothorax width, cm 2,77+0,15 3,17+0,23 2,73+0,13
DoexwuHa ronosorpyaen, cm / Cephalothorax length, cm 5,32+0,29 5,95+0,43 5,01+0,22
HoexwuHa yepesus,cm / Abdomen length, cm 5,53+0,20 5,88+0,41 5,29+0,31
Abdomen width at the begining of pewron of the 34 order, om 2854021 3,90£0.70 2,0420.16
[oBxuHa TenbcoHa, cm / Telson length, cm 1,52+0,03 1,7240,12 1,60£0,10
LLinpunHa TenbcoHa, cMm / Telson width, cm 4,33+0,25 4,77+0,30 4,11+£0,24
Maca, r / Weight, g 33,74+4,07 47,58+8,56 31,7414,00
Maca 6e3 ikpu, r / Weight without eggs, g 30,97+3,55 42,87+7,83 32,9344,60

MnoatovicTk, ikp. / Fertility, eggs

OiameTp ikpuHkn, mm / Egg diameter, mm

Maca ikpw, r / Total egg mass, g

Maca ikpuHku, 1/ Single egg mass, g

199,17+45,81
0,26+0,001
2,76+0,64

0,014+0,0004

338,50+44,00*
0,27+0,01
4,71+0,80

0,013+0,0009

215,75+£31,24*
0,26+0,001
2,94+0,60

0,013+0,0018

lMpumimka. TyT i fani * — pisHnug BiporigHa 3a P<0,05.
Note. Here and further * — the difference is significant at P<0.05.

Ta6nuus 2. MopdoMeTpuyHi NokasHWKM camuiB pakis
Table 2. Morphometric indicators of male crayfish

Kam’aHcbke 3anopisbke
BOAOCXOBULLE BOAOCXOBULLE Camapcbka 3aToka
TR Kamyans_ke Zaporizhz_hia Sama:ra bay
Parameters r?rs]zgvscilr r?rs]zgvsc;lr (n=25)
Mzm M+m Mtm

MosHa goexuHa, cm / Total length, cm 10,74+0,21 12,76+0,74 10,38+0,21
Mpomucnosa goexuHa, cm / Carapace length, cm 9,50+0,23 11,30£0,71 9,20+0,22
HoexuHa poctpymy, cm / Rostrum length, cm 1,64+0,09 1,82+0,13 1,64+0,10
LLinpuHa ronosorpyaen, cm / Cephalothorax width, cm 2,88+0,12 3,52+0,19 2,80+0,12
HomxwuHa ronosorpyaen, cM / Cephalothorax length, cm 5,74+0,23 6,88+0,28 5,50+0,16
HoxuHa yepesusi, cm / Abdomen length, cm 5,08+0,04 5,92+0,44 4,98+0,14
Abdomen width at e begining of pleuron of the 3¢ order, om 2,52¢010 2,70:012 2342012
HoexnHa Tenscoka, oM 1,560,12 1,64+0,13 1,42+0,15
Telson length, cm
%‘fspc')"n”a L‘iﬂ"‘é&”a oM 4,28+0,18 5,56+0,50 4,3240,22
Maca, r / Weight, g 36,44+2,84 70,73+12,73 32,68+1,58
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Tabnuua 3. Bennunnu t-kputepito CTioaeHTa Ans caMmuis pakis,
BUITYyYEHUX 3 Pi3HUX BOAONM

Table 3. Student’s t-test values for male crayfish

collected from different water reservoirs

MinTBEpPOXEHO, LLO caMLi pakiB, BUny4JeHi i3 3a-
Nopi3bKOro BO4OCXOBMLLA, XapakTepuaysanucs Oinb-
LLUOK A0BXMHOW Tina — Ha 15% ta 18% BignosigHo
NMOPIBHSIHO i3 camusaMu, BUydeHMMn 3 Kam'stHebkoro
BogocxoBuLla Ta Camapcbkoi 3aTokn. Kpim Toro, ixHi
rornoorpyau 6ynu 6inbwumn Ha 18-20%, a maca pa-
KiB — Maike BABiYi OiNbLUOIO, HiXXK B OCOOMH 3 iHLLINX
BOAONM (puc. 4).

MokasHukn K-3 K-C 3-C
Parameters K-Z K-S Z-S

MoBHa foBXwWHa, CM
Total length, cm

2,63 1,21 3,09*

[MpomucnoBa AoBXWHA, CM

Carapace length, cm 2 U | 2k

[loBxunHa pocTpymy, cm
Rostrum length, cm 1,14 0,00 1,10 0

. M camku / females [l camui / males
LLinpuHa ronosorpygeun, cMm

Cephalothorax width, cm L CEE

[osxwuHa ronosorpyaen, cm

Cephalothorax length, cm 52 Use | 4.2

[loBxuHa Yyepesus, CM
Abdomen length,cm

1,90 069 2,04

LLinprHa yepeBus 6ins noyaTky
nnesp 3-ro NOpsiAKyY, CM
Abdomen width at the beginning
of pleuron of the 3 order, cm

baca, r/ Weight, g

243 0,13 2,12

[oBxuHa TenbcoHa, cM

Telson length, cm Les e 1o

LLinprHa TenbcoHa, cm
Telson width, cm

Maca, r / Weight, g 2,63 1,16 2,97

lMpumimka. K — Kam’saHcbke Bogocxosulle; 3 — 3anopisbke BOJO-
cxoBuue; C — Camapcbka 3aToka.

Note. K — Kamyanske Reservoir; Z — Zaporizhzhia Reservoir;
S — Samara bay.

2,41 014  227*

Kam'sHcbke BofoCXOBULLE
Kamyanske reservoir

3anopiabke BOAOCXOBULLE
Zaporizhzhia reservoir

Camapcbka 3aToka
Samara bay

Puc. 4. BaroBi noka3Huku pakis, BUy4eHUX 3 Pi3HUX BOAONM
Fig 4. Weight indicators of crayfish collected from different
water reservoirs

Tabnuus 4. MMopiBHANBHWIM aHani3 MOPOMETPUYHNX NOKa3HMKIB CaMLiB Ta camMoK pakiB Kam'ssHCbKOro BogocxoBuLLa
Table 4. Comparative analysis of morphometric parameters of males and females of crayfish from the Kamianske Reservoir

Camui Camku t-kpuTepin Biacotok
MokasHuku Males Females CriogeHTa pisHuui, %
Parameters Student’s Percentage
M+m M+m t-test difference, %
MoBHa pgoexuHa, cm / Total length, cm 10,74+0,21 12,76+0,74 2,63* 15,83
Mpomucnosa pgoexuHa, cM / Carapace length, cm 9,5+0,23 11,3+0,71 2,41* 15,93
[oexuHa poctpymy, cm / Rostrum length, cm 1,64+0,09 1,82+0,13 1,14 9,89
LLinpuHa ronosorpygei, cm / Cephalothorax width, cm 2,88+0,12 3,52+0,19 2,85* 18,18
HoexwuHa ronosorpyaen, cm / Cephalothorax length, cm 5,74+0,23 6,88+0,28 3,15* 16,57
HoexuHa yepesusi, cm / Abdomen length, cm 5,08+0,04 5,92+0,44 1,90 14,19
Abdomen width at the boginning of pleuron of the 3¢ order, om 232401 270,12 243" 14,07
[oBxuHa TenbcoHa, cm / Telson length, cm 1,56+0,12 1,64+£0,13 0,45 4,88
LLvpunHa TenbcoHa, cMm / Telson width, cm 4,28+0,18 5,56+0,5 2,41* 23,02
Maca, r / Weight, g 36,44+2,84 70,73+12,73 2,63* 48,48

PesynsraTty cTaTMCTUYHOTO aHarnidy MopgOMETPUYHMX
NMOKa3HWKIB BUSIBMIM, LLIO MiXK CTaTEBUMM Irpynammn pakis
(camuui Ta camui) cnocTepiraloTbCs BiporiaHi PisHUL.
Hanpwvknag, noBHa Ta NPOMMUCIIOBA JOBXMHA CaMyLb
nepesuLlyBanu aHanoriyHi NoKasHUKW y camuiB Ha
15,83-15,93%.

The Animal Biology, 2023, vol. 25, no. 4

Camuui BigpisHANMca He nuie BinbLUIOK AOBXUHOL,
ane 1 WupuHot. 3oKkpemMa, LUMprHa rofioBorpyaen ca-
Muub Byna Ginbwoto Ha 18,18%. Kpim uporo, nopiBHsI-
HO 3 camuAMK, B CaMOK pakiB crnoctepiranu Ha 23,02%
LUMPLUNIA TENbCOH i Ha 14,07 % OinbLuy LWNMPUHY YepeBLs
6ins noyaTtky nnesp 3-ro NopsaKy.
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Puc. 5. PesynbraTtu knactepHoro aHanizy MopdoMeTpUYHNX
NOKa3HMWKIB pakiB pi3HNX Bogonm: A — camkn, b — camui.

Z — 3anopisbke BogocxoBulle, S — Camapcbka 3aToka,

K — Kam’siHcbke BOAOCXOBULLE

Fig. 5. Results of morphometric parameters cluster analysis

in crayfish from different water reservoirs: A — females, b — males.
Z — Zaporizhzhia reservoir, S — Samara bay,

K — Kamyanske reservoir

[na 3BeqeHHsA pesynsratisB MOPOMETPUYHOTO aHani-
3y Ta BUINEHHS rONOBHUX KPUTEPIIB NOAIGHOCTI Ta pisHML
DiONoriYyHMX NOKA3HUKIB paKkiB i3 pisHUX BOAoMM [Hinpo-
NETPOBLLUHM JOUINbHAM € BUKOPUCTaHHSA METOAY Krac-
TepHoro aHanisy. Lien metoa 6a3yeTbes Ha y3aranbHEHHI
OCHOBHUX 3aKOHOMIPHOCTEN MiHINHO-BAroBMX NOKa3HUKIB
AocniopxysaHux pakis. Pesynsrati aHanisy npeactaBneHi
y BUrMs4i geHgporpamm (puc. 5).

3a pesynsratamu KnacTepHOro aHanisy npocTexu-
1N, LLIO SIK CaMKK, TaK i caMui, BUIyYeHi i3 3anopisbkoro
BOOOCXOBULLA, Bigpi3HANMCA 32 MOPGOMETPUYHUMM
nokasHMKamMu Bif pakiB, BUny4eHux i3 Camapcbkoi
3aToku Ta 3 Kam’saHCcbKoro BogocxoBuila. Ha cboroaHi
MOXXHa CTBEPMAXKYBATH, LLIO BiAMIHHOCTI MiX NiHiMHO-Ba-
rOBMMM NOKa3HUKaMU JOCAIAKYBaHUX OCOOUH MOXYTb
OyTW CNPUYNHEHI QHTPOMOrEHHUMUN YMHHMKAMM, OCKifb-
kv obuaBsi BogoriMm yTBopeHoro knactepy (Camapcbka
3aToka Ta Kam’siHcbke BOOOCXOBULLE) BNPOJOBXK ba-
raTbOX POKIB XapakTepuaylTbCHa SK €KOMOoriYyHO He3a-
OOBINbHI Yepes KOMMMEKCHWUI BNANB aHTPOMOreHHNX
YMHHUKIB.

Y pesynbrati 4OCNIAXKEHHSA BU3HAYUNU, LLO cepes
camujB pakiB, BUITy4YeHMX i3 3anopisbkoro BOAOCXOBULLA,
BignosiaHo, Ha 15% Ta 18% 6GinbLUua AoBXWHa Tina no-
PIBHSIHO 3 BUITyYeHMMM 3 KamM’AHCBKOro BOAOCXOBULLA Ta
Camapcbkoi 3atoku. Kpim Toro, ixHi ronosorpyay OinbLui
Ha 18-20%, a maca pakiB — npakTn4Ho Ha 50% BuLLa,
Hi>K B OCOOMH 3 iHLLUNX BOOOWM.

MpoBeaeHi gocnigXeHHs cBigvyaTb Npo BiporigHi
MOpPOMOoriyHi BIigMIHHOCTI MiXXK camusiMy Ta camkamu
pakis. [loBHa Ta npoMncnoBa AOBXWHM CamuLb Nepe-
BULLyBanu aHarnoriyHi nokasHuk1 y camuis Ha 15,83—
15,93%. LupuHa ronosorpygen camumub Takox byna
6inbwoto Ha 18,18%. B camok pakiB cnocTtepiranu
Ha 23,02% 6inbwunmn poamip TenscoHa i Ha 14,07%
OinbLy WNpKHY YepeBuda 6ina noyaTky nneep 3-ro
nopsaky. Lli xapaktepucTtukn, NMoBIipHO, NOB’A3aHi
3 PenpoayKTUBHOK GOYHKLIED YepeBUsa Ta TeNbCoHa,
30kpeMa 3i 30epiraHHsiM, 3aXUCTOM, BUHOLLYBAHHSM
Ta aepaujieto iKpy i MONOAHSAKY pakKiB.
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3a pesynsrataMu KnacTepHOro aHanisy BCTaHOBIe-
HO, LLIO SIK CaMKM, TaK i camui, BUIyYeHi i3 3anopisbkoro
BOOOCXOBMLLA, 328 MOPAOMETPUYHUMN NOKA3HUKaAMU
Bigpi3HANMCA Bif pakiB, BUny4eHux i3 Camapcbkoi
3aTokn Ta 3 Kam’asHcbKoro Bogocxosuia. BusHaue-
Ha po30iXHICTb MOXe BKa3yBaTW Ha HEOOHOPIOHICTb
cepefoBuLla iCHyYBaHHA pakiB y Bogonmax JHinpo-
NeTpoBCbLKOi 061., iIMOBIpHa NPUYMHA LbOro — Pi3HUN
CTYMiHb @aHTPOMOrEHHOrO HaBaHTaXEHHS.
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Analysis of linear-weight parameters of narrow-clawed crayfish (Astacus)
in water reservoirs of Dnipropetrovsk region

1. I. Borovyk, O. M. Marenkov
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Oles Honchar Dnipro National University, 72 Gagarina ave., Dnipro 49010, Ukraine

This research focuses on studying the narrow-clawed crayfish in the Dnipropetrovsk region. The narrow-clawed crayfish, Astacus
leptodactylus, is a crucial component of industrial fisheries and plays a significant role in the development of aquatic ecosystems.
Within the territory of the Dnipropetrovsk region, crayfish inhabit various freshwater bodies, including rivers, lakes, floodplains, and ponds.
It is known that water bodies in the Dnipro region undergo substantial anthropogenic impact, leading to alterations in the life cycles and
reproductive features of hydrobionts. Investigated areas of reservoirs were characterized by diverse levels and factors of pollution, such
as contamination of water with chemical and radioactive substances, oil products, wastewater, and the use of nitrogen and phospho-
rus fertilizers. These anthropogenic interventions may result in a decrease in populations of aquatic organisms, posing a serious threat
to water ecosystems. The sensitivity to environmental changes makes crayfish a valuable bioindicator species. Fertility indicators
and morphometric characteristics can be considered as bioindicators. The analysis of linear-weight parameters revealed that crayfish
extracted from the Zaporizhzhia Reservoir had a body length 15-18% greater than those from the Kamianske and Samara Bay.
Additionally, they exhibited larger cephalothorax dimensions by 18—20%, and their mass was almost 50% higher compared to individ-
uals from other water bodies. Samara Bay demonstrated significantly lower fertility indicators compared to the Zaporizhzhia Reser-
voir, with crayfish fertility being reliably 63% lower. The established differences in morphometric indicators between crayfish from the
Zaporizhzhia Reservoir, Samara Bay and Kamianske Reservoir may indicate heterogeneity in the living conditions within the water
bodies of Dnipropetrovsk and might be induced by anthropogenic pressures.

Key words: crayfish, morphometry, linear-weight parameters, cluster analysis, reservoirs, fertility, Astacus, decapod crustaceans,
bioindication, ecological state
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Nonsteroidal anti-inflammatory drugs, which are widely used
in the treatment of diseases accompanied by pain and fever, can
cause diseases of the gastrointestinal tract and are associated
with disturbances of the intestinal microbiota. The search for
new compounds that could affect the community of micro-
organisms, exhibiting antimicrobial and anti-inflammatory effects,
is an important task of modern medicine and veterinary medicine.
One of the promising molecules that have such effects are 4-thia-
zolidinone derivatives. The aim of this study was to analyze the
effect of the newly synthesized compound Les6490 and drug
nimesulide on the intestinal wall microbiota of rats in vivo under
the conditions of Freund’s adjuvant-induced inflammatory process.
The study of the effect of the above-mentioned drugs on the
intestinal microbiota in vivo was carried out on a biomodel of rats,
which were intragastrically administered with the test substances
for two weeks. The study material was the parietal mucos of the
small intestine, the microbiome of which was studied using 16S
rRNA sequencing. Metagenomic analysis made it possible to
analyze the types of microorganisms in experimental groups with
induced inflammation (groups A and AL) and without it (groups K,
L, N). It was established that the composition of the micro-
biome of the intestinal tract of rats changes under the conditions
of induced inflammation and under the action of the compound
Les6490 (groups A and L) in comparison with the control group
(group K). The influence of Les6490 on the intestinal tract micro-
biome composition in rats is similar to that of nimesulide, but the
effect is more pronounced. The compound Les6490 potentiates
the growth of Helicobacter and has an effect against Stenotro-
phomonas in the group without induced inflammation (group L),
but in the group of inflammation (group AL) no such effect is
observed. The compound alone (not in inflammation models)
leads to increased species diversity of the rat gut microbiome.

Key words: microbiome, inflammatory process, 4-thiazolidi-
none derivative, 16S rRNA sequencing, intestinal microbiota, rats

Introduction

tion characteristics. It contains trillions of microorganisms
belonging to hundreds of species, exceeding the number

The gut microbiota is a collection of microorganisms of cells in the human body [20]. It includes bacteria, fungi,
inhabiting the gastrointestinal tract (Gl), which begins to viruses and other microorganisms. The intestinal microbi-
form after birth and is characterized by age and popula- ota participates in important physiological functions of the
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gastrointestinal tract, including motility, biotransformation
of nutrients, immunomodulation and development of im-
munotolerance, synthesis of many biologically active sub-
stances, in particular those that are not produced in the
body and do not come from the outside. Metabolites pro-
duced by the intestinal microbiota, in particular short-chain
fatty acids (SCFAs), participate in important biochemical
and physiological processes — they provide the energy
needs of the intestinal epithelium, regulate smooth mus-
cle motility, influence the level of pituitary hormones, and
prevent the malignant transformation of colonocytes [1].
The production of signaling molecules for neural circuits
has also been revealed. These compounds play a key
role in neurogenesis, mental and cognitive development,
emotions and behavior, as well as in the progression
of neuropsychiatric diseases [18, 19].

The intestinal microbiota produces some important
biologically active activators of the immune system, on
which the response to a possible pathogenic threat de-
pends. Therefore, the microbiota of the intestinal canal
is evaluated as an additional functionally active human
organ [8]. Changes in the species composition and quan-
titative relationships between the components of the mi-
crobiota can act as an etiopathogenetic factor of diseases
of the gastrointestinal tract and the other organs and sys-
tems, in particular, disrupt the regulatory mechanisms of
immune protection [17, 37]. On the other hand, measures
and drugs aimed at modulating the intestinal microbiota
have a therapeutic effect [37]. Thus, the colonization of
Bacteroides fragilis is associated with increased activity
of regulatory T-cells, which can alleviate the course of auto-
immune diseases [26, 31]. Several species of commen-
sal gram-positive bacteria in the colon (the most common
of them are Faecalibacterium prausnitzii and Roseburia)
synthesize butyrate (one of the important SCFAs) [16],
which intracellular accumulation is one of the protective
mechanisms against carcinogenesis [27], or exhibits an
anti-inflammatory effect in the mucous membrane [14].
Regulation of intestinal microbiota, in the direction of in-
creasing the number of bacteria of the genera Akkerman-
sia and Bacteroides, can facilitate the course of colitis [35].
Bacteria of L. casei CRL431 species contributed to the
normalization of processes related to obesity, which was
reflected in the indicators of specific biomarkers [17].

The gut microbiome has been shown to be important
for maintaining immune homeostasis, can influence local
adaptive immune responses, and modulate systemic in-
flammation [9]. Many studies point to a microbial imbal-
ance in the gut in autoimmune diseases. For example,
studies have shown a decrease in the Firmicutes/Bacte-
roidetes ratio in patients with systemic lupus erythema-
tosus (SLE) and type 1 diabetes [15]. The study [11] re-
vealed an increase in the number of Methanobrevibacter
and Akkermansia and a decrease in the number of Bu-
tyricimonas in patients with multiple sclerosis. The other
studies have shown a decrease quantity in Faecalibac-
terium and an increase in Eggerthella and Collinsella in
patients with rheumatoid arthritis (RA) [4]. Also, a number
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of authors indicate that the modulation of the intestinal micro-
biota has a positive effect on the course of RA[38, 17].

Nonsteroidal anti-inflammatory drugs (NSAIDs), which
are widely used in the treatment of diseases associated
with pain and fever, are capable of causing CKD diseases
that are associated with disturbances of the intestinal
microbiota, which is indicated in a number of scientific
works analyzed in the literature review [33].

The search for the new compounds that could affect
the microbiological community, exhibit antimicrobial and
anti-inflammatory effects, is an important task of modern
medicine and veterinary medicine. Derivatives of 4-thia-
zolidinone are one of the promising molecules that poten-
tially possess the mentioned properties [13].

The purpose of the conducted research was to ana-
lyze the impact of 4-thiazolidinone derivative (Les6490)
and nimesulide (NSAID) on the intestinal wall microbiota
of rats in vivo during Freund’s adjuvant-induced inflam-
matory process.

Materials and Methods

Chemistry

The synthesis of the investigated compound was con-
ducted at the Department of Pharmaceutical, Organic,
and Bioorganic Chemistry, Danylo Halytsky Lviv National
Medical University.

The melting points were measured in open capillary
tubes on a BUCHI B-545 melting point apparatus (BUCHI
Labortechnik AG, Flawil, Switzerland) and were uncor-
rected. The elemental analyses (C, H, N) were performed
using the Perkin-Elmer 2400 CHN analyzer (Perkin-
Elmer, Waltham, MA, USA) and were within £+0.4% of
the theoretical values. The 500 MHz 'H and 100 MHz
3C NMR spectra were recorded on a Varian Unity Plus 500
(500 MHz) spectrometer (Varian Inc., Palo Alto, CA, USA).
All spectra were recorded at room temperature, except
where indicated otherwise, and were referenced internal-
ly to solvent reference frequencies. Chemical shifts ()
are quoted in ppm and coupling constants (J) are report-
ed in Hz. LC-MS spectra were obtained on a Finnigan
MAT INCOS-50 (Thermo Finnigan LLC, San Jose, CA,
USA). The reaction mixture was monitored by thin layer
chromatography (TLC) using commercial glass-backed
TLC plates (Merck Kieselgel 60 F254, Merck, Darm-
stadt, Germany). Solvents and reagents that are com-
mercially available were used without further purification.
The thiazolidine-2,4-dione (i) and 1,3-diphenyl-1H-pyra-
zole-4-carbaldehyde (ii) and were prepared according
to the methods described in [10, 37] respectively.

General procedure for the synthesis of 5-(1,3-diphenyl-
1H-pyrazol-4-ylmethylene)-thiazolidine-2,4-dione
Les6490. A mixture of 0.01 mol of thiazolidine-2,4-
dione (i), 0.011 mol of 1,3-diphenyl-1H-pyrazole-4-carb-
aldehyde (i) and 0.015 mol of ammonium acetate in 20 ml
of toluene was heated under reflux for 5 h. Yellow crys-
talline precipitate was filtered off, washed with hexane,
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and recrystallized from a mixture of DMF-ethanol (1:2).
Yield: 85%, yellow crystal powder, mp 278-280°C (DMF-
EtOH (1:2)). LC-MS (ESI+): m/z 348.0 (100.0%, [M+H]*).
"H NMR (400 MHz, DMSO-ds): & (ppm) 7.40 (t, J = 7.4 Hz,
1H arom.), 7.47-7.59 (m, 6H, arom. + CH=), 7.63 (d, J =
7.3 Hz, 2H arom.), 8.00 (d, J = 8.0 Hz, 2H, arom.), 8.68
(s, 1H, CH, pyrazole), 12.52 (s, 1H, NH, thiazolidinone).
3C NMR (101 MHz, DMSO-dg): & (ppm) 115.9, 119.8,
122.5, 123.1, 127.9, 128.4, 129.2, 129.4, 130.1, 131.8,
154.1, 167.5 (C=0), 167.9 (C=0) [37].

Animals

The experimental work was performed on sexually
mature non-linear white rats with an initial weight of
22045.1 g, obtained from the vivarium of the Danylo
Halytsky Lviv National Medical University. Before the
experiments, the rats were acclimatized for a week.
They were allowed ad libitum access to water and
a standard rodent diet and housed in an air-conditioned
experimental animal room (temperature: 22—24°C, hu-
midity 50-65%, and a 12-h light/dark cycle).

Research was conducted in accordance with the
provisions of the European Convention on the Protec-
tion of Vertebrate Animals Used for Experiments and
Other Scientific Purposes (Strasbourg, 2005), Directive
2010/63/EU Of The European Parliament And Of The
Council and Law Of Ukraine No. 3447-1V on the Pro-
tection of Animals from Cruelty as amended by 440-1X
dated 14.01.2020, according to protocol no. 10 dated
20.12.2021 of the meeting of the Commission on Ethics
of Scientific Research, Experimental Developments and
Scientific Works of the Danylo Halytskyi LNMU.

Modeling of the inflammatory process

In order to induce the inflammatory process, experi-
mental animals were injected with Freund’s adjuvant (AF)
in a volume of 0.1 ml, subcutaneously in the plantar part
of the hind limb [22, 24].

Study of gut microbiota

The study of the effect of the 4-thiazolidinone deriv-
ative and nimesulide on the gut microbiota in vivo was
carried out on a rat biomodel. The animals of the ex-
perimental group (n=30) with normal feeding received
nimesulide (NSAID) at a dose of 15.0 mg/kg and a deriv-
ative of 4-thiazolidinone — Les6490 (5-(1,3-diphenyl-1H-
pyrazol-4-ylmethylene)-thiazolidine-2,4-dione) at a dose
of 10 mg/kg intragastrically once a day during 14 days.

Table. Groups of rats involved in the experiment

Group  Group Group description in the [MEBIEEIEE
A by 16sRNA
number name experiment )
sequencing
1 A Freund’s adjuvant
2 AL Freund’s adjuvant + Les6490 1
3 K Control animals 1
4 L Les6490 1
5 N Nimesulide 1
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After that, the animals were removed from the experiment
by decapitation against the background of inhalation an-
esthesia with diethyl ether. Les6490 and nimesulide were
dissolved in Tween 80 before administration. The studied
material was the parietal mucus of the transverse colon
(parietal microbiota) collected under aseptic conditions.

Rats were randomly divided into 5 groups of 6 rats
per group (table). A total of 30 rats were involved, material
samples (one from each group) were sent for 16s RNA
sequencing (Novogene, Beijing, China).

In order to induce the inflammatory process, animals
of the first (A) and second (AL) groups were injected with
Freund’s adjuvant (AF) in a volume of 0.1 ml subcutane-
ously in the plantar part of the hind limb. After the appear-
ance of signs of inflammation on the 5" day, the animals of
the 2 group were given the Les6490 compound. Group
3 (K) was control (intact animals). Group 4, 5 — animals
without induced inflammation, which were intragastrically
injected with the Les6490 compound (group L) and nime-
sulide (group N) [20] for 14 days.

Sequencing of 16S rRNA

DNA extraction, sequencing, and microbiome quantifi-
cation were performed by Novogene Bioinformatics Tech-
nology Co., Ltd. To study the composition of the microbial
community in each sample, operational taxonomic units
(OTUs) were obtained by clustering with 97% identity
on the effective tags of all samples and then identified.
The amplicon was sequenced on an lllumina paired-end
platform to generate 250 bp paired-end reads (Raw PE),
then combined and preprocessed to obtain clean tags.

Total genomic DNA from the samples was isolated by
the CTAB/SDS method. DNA concentration and purity
were monitored on a 1% agarose gel. According to the
concentration, DNA was diluted to 1 ng/uL with sterile
water. 16S rRNA genes were amplified using specific
primers (16S V4: 515F-806R, etc.). All PCR reactions
were performed using Phusion® High-Fidelity PCR Mas-
ter Mix (New England Biolabs).

Results and Discussion

The 4-thiazolidinone-bearing derivative Les6490 (iii)
has been synthesized by Knoevenagel condesation of
1,3-diphenyl-1H-pyrazole-4-carbaldehyde (i) and thi-
azolidine-2,4-dione (ii) with satisfactory yield (85%)
and purity (fig. 1).

Metagenomic analysis by 16S rRNA gene sequencing
made it possible to combine the obtained separate FASTQ
files, and the filtered sequences provided readings of
at least 400 nucleotide sequences. This made it possible
to cluster similar variants and to single out separate taxo-
nomic units of the species and genus of bacteria.

The fig. 2 shows the alpha diversity of the intestinal
microbiome by the number of detected species based on
the Abundance-based coverage estimators index (ACE).
The results show that with induced inflammation (group A)
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Fig. 1. Scheme of 5-(1,3-diphenyl-1H-pyrazol-4-ylmethylene)-thiazolidine-2,4-dione, Les6490 synthesis

there is a decrease in the alpha diversity of the intestinal
microbiota compared to the control, probably due to the
action of pro-inflammatory cytokines [3]. In the AL group
under the influence of Les6490, this effect is removed —
alpha diversity in this group is higher than in the control,
while in groups N (nimesulide) and L (Les6490) there is
a slight increase in the index of alpha diversity.

The dendrogram of microbiota diversity at the level
of types and classes (fig. 3) visualizes features close to
those marked in fig. 2. In group A, Proteobacteria pre-
dominate with a significant decrease in the Firmicutes
class compared to the control. At the same time, the
indicators of groups A and AL are close to each other, but
different from the control, which indicates the influence
of the inflammatory process on the intestinal microbiome.
The greatest alpha diversity was found in group L under
the influence of Les6490, while nimesulide showed
a much smaller effect (group N).

The results of the study of dominant taxa at the level
of individual genera in the microbiomes of the intestinal
canal of rats under experimental conditions are visualized
in fig. 4. It is important that when using the indicated
primers, about half of the genomes were identified.

Genomes of four genera of bacteria were identified
in the control group. Representatives of the intestinal
microbiota of the main genus, Lactobacillus, were found
in the largest number. The genus Stentotrophomonas are
weakly fermenting gram-negative bacteria that are found
in water, soil, and plants, and can also cause opportunis-
tic nosocomial infections [27]. The genomes of Nitrono-
monas, aerobic bacteria capable of oxidizing ammonia,
and Delftia bacteria of the Burkholderiacaeae family
found in water, soil and the intestinal tract of animals and
humans, were also discovered. Since they are able to
metabolize various substances — xenobiotics, so they
are recommended for use in bioremediation systems.
However, some variants have virulence factors and are
isolated in opportunistic diseases in humans and ani-
mals [36].

In animals with induced inflammation (groups A and
AL), bacteria of the genus Lactobacillus were not de-
tected or were detected in minimal quantities (group AL
in which animals received Les6490 compound against
the background of an inflammatory process).

The Animal Biology, 2023, vol. 25, no. 4
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The most pronounced changes were found in animals
of group L that received Les6490. Compared to the con-
trol, the relative number of bacteria of the genera Lacto-
bacillus and Stenotrophomonas decreased. However, in
this group an increase in the number of Helicobacter was
noted, which is not observed in the other studied groups.
Helicobacter species easily colonize the surface of the
gastrointestinal tract due to microaerophilic metabolism,
spiral shape and special motility [29]. Depending on their
location in the gastrointestinal system, they are divided
into gastric Helicobacteria such as Helicobacter pylori,
and entero-hepatic Helicobacteria, which mainly colonize
the intestine and the hepatobiliary system and play a pro-
tective role in the development of certain autoimmune
processes [25]. In addition, Helicobacter can induce the
production of antibacterial peptides that counteract poten-
tially harmful bacteria [34], or compete with bacteria for
the same ecological niche. Bacteria of the Delftia genus
were not detected in the animals of this group. In animals
of groups A, AL and N, the number of these bacteria was
approximately the same, although slightly higher than in
the control. Therefore, the fact of the absence of genetic
sequences in bacteria of the Delftia genus isolated from
animals that received the drug Les6490 (group L) re-
quires the additional study. The obtained results indicate
an alteration of the composition of the intestinal micro-
biome in the animals of this group.

The composition of the microbiota of animals from
group N that received nimesulide was also characterized
by certain features. A relatively smaller number of lacto-
bacilli was noted in the intestinal microbiome of these
animals compared to the control and group L. In contrast
to the L group, the composition of the N group was dom-
inated by bacteria of the genera Stenotrophomonas and
Brevundimonas characterized by the synthesis of carot-
enoids, which can act as antioxidants, but it is very dif-
ficult to synthesize them chemically [21]. However, their
number did not differ significantly from groups A and AL.
Therefore, the studied compound Les6490 and nime-
sulide differed in their effect on the composition of the
microbiota in rats under the experiment conditions.

M Serratia

W Helicobacter

M Stenotrophomonas
M Lactobacillus

M Brevundimonas

M Prevotella

M Enterobacteriaceae
[ Bifidobacterium

M Delftia

M Veilonella

I Streptococcus

Fig. 5. Taxonomic composition of the intestinal microbiome in rats
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The results of the study of the relative amounts of
bacterial taxa at the species level are shown in fig. 5.
When comparing these results with the previous ones,
it should be taken into account that the composition
of higher-order taxa may include a different number
of lower taxa. However, such properties of microbiota
as competitive ability, production of signaling molecules
and pathogenicity factors, etc., are manifested precisely
at the level of individual species or variants of one spe-
cies of microorganisms. The results of visualization of
the relationships between species and genera in the
intestinal microbiome of experimental animals showed
that the greatest diversity was found in group L rats,
that received the compound Les6490. Bacteria of the
genus Streptococcus, Prevotella, Veillonella, Helico-
bacter were found in this group, which are absent or
found in slightly smaller quantities in the other groups
of animals. On the other hand, in this group, the number
of bifidobacteria is reduced and bacteria of the Serratia
genus are absent. In group N, compared to group L,
the number of bifidobacteria is higher, but lower than
in the control group. In the groups of animals with in-
duced inflammation, the number of bifidobacteria is also
significantly lower than in the control and in group N.
It should be taken into account that bifidobacteria are
considered and used as probiotics, which have the ability
to suppress the growth of pathogenic bacteria and reg-
ulate the immune response. Thus, the present studies
show the development of changes in the components
of the microbiome of the intestinal canal both during the
induced inflammatory process and during inflammation
against the background of the introduction of Les6490.
But the most expressive changes were found in animals
under the influence of the newly synthesized substance
Les6490 and, partially, nimesulide.

The composition of the microbiomes of the intes-
tinal tract changes under the conditions of induced
inflammation and under the action of the newly syn-
thesized compound Les6490 in comparison to the
control group. The compound Les6490 affects the micro-
biome composition of the intestinal tract of rats in a similar
way to the NSAID nimesulide, but this effect is more
pronounced. The compound Les6490 potentiates the
growth of Helicobacter, inhibits Stenotrophomonas and
generally promotes the development of greater species
diversity of the gut microbiome.
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Bnnue noxigHoi 4-tia3oniguHOHY Ta HiMecynigy Ha napieTanbHy KMLWIKOBY MIKpob6ioTy wypiB
3a iHAyKoBaHOro 3ananbHoOro npowecy in vivo

T. M. PymuHceka™?, I C. Jlaspuk’
tanityshka.r@ukr.net

JIbBiBCbKMI HaLUiOHaNbHWUI MeanYHUA yHiBepcuTeT iMeHi JaHuna Manuubkoro, Byn. MNekapceka, 69, M. Jbsig, 79010, YkpaiHa
2lncTuTyT Gionorii TBapuH HAAH, Byn. B. Ctyca, 38, m. JlbBiB, 79034, YkpaiHa

HecTepoigHi npoTu3anankHi npenapaty, Ski LUIMPOKO 3aCTOCOBYIOTHCS Y NiKyBaHHI XBOPOD, L0 CyNpOBOMKYOTLCS 6onem Ta rapsiukoto,
30aTHi CMIPUYUHATI 3aXBOPIHOBAHHS LLITYHKOBO-KMLLKOBOTO KaHasy i acoLilolTbCs 3 MOPYLUEHHAMM KULLKOBOI MikpobioTu. MNoLuyk HoBMX
crnonyk, siki 6 MOrnu BNMBaTK Ha CNiNlbHOTY MiKPOOPraHi3aMiB, NPOSIBASATY NPOTUMIKPOGHY Ta NpoTu3anarnbHy Ailo, € BaXNMBMAM 3aBaaH-
HSIM Cy4acHOi MeaMUMHM Ta BeTepuHapii. OfHMMM i3 NepCneKTUBHNX MOSEKyI, SKi MPOsIBNSATbL Taki edpeKTu, € NOXiaHi 4-Tia3omnignHOHY.
MeToto gocnimkeHHs 6yrno npoaHaniaysaTh BNMB HOBOCMHTE30BaHOI cnonykn Les6490 Ta Himecynigy Ha NpyUCTiIHKOBY MIKPOGIOTY KULLIKM
LLypiB in vivo 3a yMOB iHOYKOBaHOrO 3anarbHOro npouecy ag'tosaHToM PperHaa. ExcnepymenTanbHe AocnigjKeHHS NpoBOAMNM Ha Lwypax,
SKUM iHTparacTparnbHO BNPOAOBX ABOX TWXKHIB BBOAWNM JOCNIAKYBaHi pe4oBuHW. MaTepianom Ans AOCimKeHHs Cryrysas NpuCTiHKOBUN
CI3 TOHKOI KWLLIKW, MiKPOBiOM SIKOro BrBYarv 3a AOMoMororo cekseHyBaHHs 16S pPHK. MetareHoMHWIi aHani3 4aB MOXIMBICTL NpoaHanisy-
BaTV BUAM MIKPOOPraHiamiB y AOCNIAHUX rpynax 3 iHaykoBaHMM 3ananeHHsm (rpynu A Ta AL) Ta 6e3 3ananeHHst (rpynm K, L, N). BctaHoeneHo,
LLO cKnag MiKpobBioMy KULLKOBOMO TPaKTy LLypIiB 3MIHIOETECS B YMOBaXx iHAyKOBaHOrO 3ananeHHsi Ta 3a fii cnonykv Les6490 (rpynmn A Ta L)
SIKLLO MOPIBHIOBATW 3 KOHTPOIbHO rpynoto (rpyna K). Bnnve cnonyku Les6490 Ha ckrap MikpobioMy KWLLIKOBOTO KaHany LUypiB ModiGHuI
o Himecynigy, ane ii gis € BupaxeHiwworo. Crnonyka Les6490 cnpusie 36inblUeHHHo KinbkocTi 6akTepi pogy Helicobacter Ta npurHivye pict
Stenotrophomonas y rpyni 6e3 iHaykoBaHoro 3anarneHHs (rpyna L), HatomicTb y rpyni i3 3ananeHHsm (rpyna AL) Takoro ecdbekTy He criocTepiran.
Cawma no cobi crionyka (He B MoAensix i3 3ananeHHsimM) Npu3BoamnTb A0 30inbLUEHHS BUOAOBOI Pi3HOMaHITHOCTI MIKPOBIOMY KULLIKM LLIYPIB.

Knto4yoBi crnoBa: Mikpobiom, 3ananbHuiA NpoLiec, noxigHa 4-TiasonianmHoHy, cekseHyBaHHS 16S pPHK, mikpobioTta KuLLKIBHMKA, LLypu

Rumynska T, Lavryk G. Effect of 4-thiazolidinone derivative and nimesulide on parietal intestinal microbiota of rats during induced inflammation
process in vivo. Biol. Tvarin. 2023; 25 (4): 44-50. DOI: 10.15407/animbiol25.04.044.
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Heat stress is one of the main reactions of the body’s response
to environmental factors, negatively affecting the welfare of various
animal species. An increase in environmental temperature can
cause stress, which, in turn, potentially has various negative con-
sequences for animals including disruption of the antioxidant sys-
tem functioning. Violating the antioxidant-prooxidant balance can
lead to an increased free radicals formation in the body, which can
damage cells and promote the development of various diseases.
The article presents the study results of the artificially simulated
heat stress effect on individual indicators of the antioxidant system
and lipid peroxidation products in the chickens’ liver. The choice
of these animals for this study is due to the fact that the poultry is
particularly sensitive to the elevated environmental temperatures
and, accordingly, to heat stress. This is caused by the biological
peculiarities of birds, in particular, they lack sweat glands, and their
body surface is mostly covered with feathers, which, together with
the high density of keeping in the industrial poultry farming, often
leads to the heat stress. The purpose of this work was to find out
the presence or absence of changes in individual indicators of the
antioxidant system glutathione link and the lipid peroxidation prod-
ucts content in chickens’ liver. The analysis of indicators such as
lipid hydroperoxides (LOOH), TBA-active products, reduced gluta-
thione (GSH), glutathione peroxidase (GSH-Px) and glutathione
reductase (GR) will allow us to obtain information about the body’s
antioxidant defense system state and the oxidative stress level
under heat stress conditions. In this study we used 18 hens of the
white Leghorn breed. The research was conducted in the vivarium
of the Institute of Animal Biology of the National Academy of Sci-
ences in two stages. During the first stage, chickens were kept at
an air temperature of 20°C for 7 days. During the second stage,
we created heat stress conditions by increasing the temperature
to 35°C 6 hours a day, also for 7 days. It has been found that as
the ambient temperature increased, the content of LOOH, GSH,
and activity of GSH-Px in the liver of chickens increased (P<0.01),
while, on the contrary, the content of TBA-active products and ac-
tivity of GR decreased (P<0.01). The obtained data prove the heat
stress effect on the antioxidant protection glutathione link in chick-
en liver. Research results can be of practical value for improving
the bird keeping conditions in the industrial poultry farming, de-
veloping strategies for protection against stress, and improving
the conditions to ensure the animals’ welfare and health.

Key words: chickens, liver, heat stress, oxidative stress,
antioxidant defense system
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BB TENN0BOro CTPecy Ha ryTaTioHOBY JIaHKY aHTUOKCUAAHTHOIO 3aXMCTy Ta BMICT npoaykTis MO/ y nediHui Kypew

Introduction

Recently, the influence of climatic anomalies, chang-
es, and fluctuations has become a great challenge in
many areas of human activity, especially agriculture and,
in particular, animal husbandry. Today, most countries of
the world, including Ukraine, suffer significant economic
losses due to the problems of high temperatures in vari-
ous technological processes of raising agricultural animals.
Such temperature regime violations often lead to heat
stress in animals, which, in turn, harms their health, repro-
ductive ability, and productive indicators. Heat stress (HS)
is a condition in which animals cannot maintain a balance
between the heat production and release. HS in chickens
occurs when their body temperature rises to a danger-
ous level. This can happen due to high air temperature,
humidity, or the combination of both factors. Poultry is
particularly susceptible to HS due to its biological pecu-
liarities — intensive metabolism level, increased heat
production, rapid growth, and high productivity level. This
imbalance can be caused by changes in the environmen-
tal factors combination (e.g. sunlight, thermal radiation, air
temperature, humidity, and motion) and animal character-
istics (e.g. species, sex, and metabolic rate) [20]. Among
these factors, high ambient temperature plays the ma-
jor role in the HS occurrence [23]. For optimal chickens’
growth the thermoneutral zone is 18-21°C [26], and for
laying hens the perfect environmental temperature rang-
es from 21 to 28°C [7]. Although there are data that any
ambient temperature higher than 25°C already causes
HS in poultry [21].

When the bird’s body tries to maintain its thermal ho-
meostasis, it simultaneously increases the level of reactive
oxygen species (ROS). Many radicals and metabolites
are described as found to be toxic and start as “reactive
oxygen species” [16]. ROS are partially reduced oxygen
metabolites, such as superoxide anions, hydrogen per-
oxide, and hydroxyl radicals [11]. Oxidized molecules pull
electrons away from other molecules, causing a chain re-
action that, if left unchecked, can cause significant tissue
damage. As a result, the body enters the oxidative stress
(OS) stage — a disproportion between antioxidants and
free radicals in the system of elements. Antioxidants (AO)
are substances that, on the contrary, prevent the oxida-
tion of other molecules [2], meanwhile the free radicals
are molecules containing active oxygen and precisely
they cause the cell molecules oxidation. Increased ROS
release is harmful, it intensifies muscle aging and protein
degradation. ROS are highly reactive and can modify bio-
logically active cellular macromolecules such as proteins,
lipids, and nucleic acids [8, 10].

Despite numerous diverse pathological changes
caused by heat stress, at the physiological level, many
of the observed effects are the result of OS [9, 22]. This
was confirmed by previous studies on poultry [13, 37].
Oxidative phenomena lead to the development of many
metabolic dysfunctions, including OS, which can cause
cell death [16]. In addition, OS can alter the redox balance
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of several cellular redox couples — e.g. reduced gluta-
thione (GSH), and glutathione disulfide (GSSG), leading
to altered expression of key enzymes in detoxification,
antioxidant defense, cellular transitions, inflammatory
responses, etc.

It is known that in chickens, acute stress induces the
ROS production, disrupting the mitochondria function,
which leads to a decrease in the aerobic fat and glucose
metabolism and an increase in glycolysis, which ultimate-
ly leads to poor quality of chicken meat [13]. The body
protects itself from the adverse effects of ROS using two
important mechanisms, which are: the regulation of mem-
brane permeability and the antioxidant system (AS) [1,
27]. This system protects cells from oxidative damage
to proteins, lipids, and DNA [3, 5]. AS biochemical ele-
ments include both non-enzymatic low-molecular compo-
nents — e.g. vitamin C, reduced glutathione (GSH) and
uric acid, and enzymatic high-molecular substances —
e.g. superoxide dismutase (SOD), glutathione peroxidase
(GSH-Px), glutathione reductase (GR), catalase (CAT).
The SOD enzyme absorbs the superoxide radical, which
is vital for creating a defense mechanism against ROS
[18]. It is responsible for the dismutation of free radicals
to water peroxide; after that, GSH-Px and CAT split water
peroxide into water and oxygen molecules, creating inac-
tive radicals [27, 36]. Heat stress has been shown to de-
crease cellular ROS levels in several animal models [19].
They limit the oxidation rate and progression, thereby pro-
tecting cells from oxidative damage. And already after cell
damage, the recovery mechanisms are activated [13].

According to recent scientific studies, it has been es-
tablished that an increase in ambient temperature above
the physiological optimum can cause oxidative damage
to the liver tissues in birds, which further disrupts lipid
metabolism [12]. When chickens are exposed to HS, the
content of free radicals in their bodies increases, while
the AO enzymes activity and their ability to absorb free
radicals decrease [24]. Mitochondria are both a major
generator of cellular ROS and a highly sensitive target
for the damage they cause. Accordingly, the mitochon-
drial function disruption and the subsequent effect on
systemic metabolism and energy balance are the main
determinants of the HS effect on the birds’ liver [25].
Therefore, HS, frequently occurring in chickens and oth-
er types of commercial poultry, creates a big problem for
poultry farming, especially in conditions of global warm-
ing, because, unfortunately, in the upcoming decades
they predict only the climatic anomalies frequency rising
and increase in heat loads [35]. Due to the above, it is
important to deepen research of the physiological and
biochemical mechanisms in the heat stress influence
on various metabolism links in chickens, to search for
biochemical markers of heat stress, as well as ways
to mitigate it and reduce its negative effects.

This study aimed to investigate the status of the glu-
tathione system specific parameters — the content of
reduced glutathione (GSH), the activity of glutathione per-
oxidase (GSH-Px), glutathione reductase (GR), as well
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as the content of lipid peroxidation products — TBA-ac-
tive products and lipid hydroperoxides (LOOH) in chicken
liver homogenates under normal temperature conditions
and heat stress simulated in vivarium conditions.

Materials and Methods

The research was conducted in the vivarium of the
Institute of Animal Biology of the National Academy of
Sciences on 18 White Leghorn chickens. The poultry was
kept in metal cages with feeders and automatic drinkers.
During the experiment, the birds consumed standardized
complete feed and clean drinking water. In the vivarium
room the required temperature, humidity, and light mode
were monitored daily and maintained according to the ex-
perimental scheme. During the first seven days, the chick-
ens were kept at a temperature of 20°C as the normal
temperature conditions — control group (C), 9 chickens.
On the seventh day, the biological material of the liver was
collected for further biochemical studies. From the eighth
day of the experimental period, the air temperature in the
vivarium raised to 35°C for 6 hours every day — experi-
mental group (E), 9 chickens. On the 14t day or after
seven days of exposure of chickens to elevated tempera-
ture, the biological material was collected again. There-
fore, liver samples were taken from each bird both before
and after exposure to heat stress. These samples were
used to determine the following indicators: the content
of LOOH, TBA-active products, GSH, GSH-Px, and GR.
The conducted studies were not repeated.

All the manipulations with chickens were carried out
by the principles of the “European Convention for the Pro-
tection of Vertebrate Animals Used for Experiments and
Other Scientific Purposes” (Strasbourg, 2005), Council
of Europe Directive no. 2010/63/EU and Law of Ukraine
no. 3447-1V “On the Protection animals from cruel treat-
ment” with amendments 440-1X from 14.01.2020, accord-
ing to protocol no. 115 from 28.09.2022 of the meeting
of the Commission on bioethics of scientific research
of the Institute of Animal Biology NAAS.

Glutathione peroxidase (GSH-Px) activity (KF 1.11.1.9)
was determined by the rate of GSH oxidation before
and after incubation with tertiary butyl hydroperoxide, as
described [32]. The development of the reaction is based
on the interaction of SH-groups with 5,5-dithiobis-2-nitro-
benzoic acid, resulting in the formation of a colored prod-
uct — thionitrophenyl anion. Its amount is directly pro-
portional to the number of SH groups that have reacted
with 5,5-dithiobis-2-nitrobenzoic acid. 0.2 ml of tissue
homogenate was incubated in a water bath at 37°C for
10 minutes. with 0.83 ml Tris-HCI buffer pH 8.5, which
contained 6 mM EDTA solution and 12 mM sodium azide
solution. A 4.8 mM solution of GSH (reduced glutathione)
was prepared on this buffer. Then 0.05 ml of 20 mM tertia-
ry butyl hydroperoxide solution was added and incubated
again for 5 min. at 37°C. The reaction was stopped by
adding 0.4 ml of a 10% THO solution, after which 5 ml of
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0.1 M Tris-HClI buffer (pH 8.5), 0.1 ml of Ellman’s reagent
was added to 0.1 ml of the supernatant, and the optical
density was measured at A = 412 nm. GSH-Px activity
was expressed in nmol GSH/min. per 1 mg of protein.

Glutathione reductase (GR) activity (KF 1.6.4.2) was
determined by the method [6]. The principle of the meth-
od is based on the catalytic NADPH-dependent reaction
of the reduction of the oxidized form of glutathione, the
intensity of which is estimated by the rate of decrease
in extinction, at which the NADPH solution has a light
absorption maximum (340 nm). For the reaction, the liv-
er homogenate was diluted with 0.1 M potassium phos-
phate buffer (pH 7.4) in a ratio of 1:9. The reaction was
carried out in a thermostatic cuvette at a temperature of
37°C. 1.8 ml of 0.1 M potassium phosphate buffer (pH 7.0)
with the addition of 1 mM EDTA, 0.1 ml of a 20 mM
aqueous solution of oxidized glutathione, and 100 pl of di-
luted homogenate were added to the cuvette. After 3 min.
the reaction was started by adding 0.1 ml of a 2 mM
NADPH solution dissolved in 10 mM Tris-HC1 buffer,
pH 7.0. The optical density of the investigated solutions
was measured at a wavelength of 340 nm. GR activity
was calculated according to the Bouguer-Lambert-Behr
law, using the molar light absorption coefficient for
NADPH at a wavelength of 340 nm (¢ = 6200 M-' cm™).
Enzyme activity was expressed in pmol of NADPH/min.
per 1 mg of protein.

The content of reduced glutathione (GSH) was mea-
sured before and after the reaction colorimetrically accord-
ing to the method [17]. The color reaction is based on the
interaction of SH-groups with 5,5’-dithiobis-2-nitrobenzoic
acid (DTNB) with the formation of a colored product — thi-
onitrophenyl anion. The content of the latter is directly pro-
portional to the number of SH-groups that have reacted
with DTNB. 0.2 ml of 20% sulfosalicylic acid solution was
added to 0.6 ml of liver homogenate for protein precipitation.
The samples were centrifuged for 10 min. at 3,000 g.
An aliquot (0.1 ml) was transferred to tubes containing
2.55 ml of 0.1 M Tris-HC1 buffer with 0.01% EDTA,
pH 8.5. 25 ul of DTNB solution was added to the resulting
mixture. After the formation of color, the extinction index
was determined on a spectrophotometer at A=412 nm.
The GSH content was calculated according to the cal-
ibration graph and expressed in mmol/g of tissue.

The concentration of TBA-active products was deter-
mined using the reaction between MDA and thiobarbituric
acid (TBA), as described [32]. During the determination,
4.5 ml of 20% phosphotungstic acid was added to 1 ml of
liver homogenate and centrifuged for 15 minutes at 700 g.
The supernatant liquid was drained, and 1.0 ml of 0.8%
TBA solution was added to the precipitate and kept for 1 h
in a water bath at a temperature of 100°C. After that, the
tubes were cooled and centrifuged. In the resulting centri-
fuge, the optical density was measured at a wavelength
of 535 and 580 nm to exclude the absorption of painted
complexes by TBA substances of a non-lipid nature.
The concentration of TBA-active products was expressed
in nmol of MDA per 1 g of tissue.
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The content of lipid hydroperoxides (LOOH) was de-
termined as described [32], according to which 2.8 ml of
ethanol and 0.05 ml of a 50% THO solution were added to
0.2 ml of liver homogenate and shaken for 5-6 min. 1.5 ml
of the supernatant was taken and adjusted to 2.7 ml with
ethanol, 0.02 ml of concentrated HCI, and 0.03 ml of a 1%
solution of Mohr’s salt in a 3% solution of HCI| were added.
The optical density was measured after adding ammo-
nium thiocyanate at A = 480 nm. The LOOH content in
biological material was expressed in terms of optical
density at 480 nm per 1 g of tissue.

Statistical analysis was performed as described [29].
Data are expressed as mean * standard deviation.
All the data were analyzed using Statistica 10 software.
Statistical significance was determined using one-way
analysis of variance (ANOVA). Student’s t-test was used
to examine differences between 2 groups. The difference
was considered statistically significant at P<0.05.

Results and Discussion

It is known that GSH and a complex of enzymes —
glutathione peroxidase, glutathione transferase, and
glutathione reductase are an important system of free
radicals inactivation. It is also known that GSH is synthe-
sized in the liver, from where it is transported to various
organs and tissues [41]. Therefore, the indicators of the
glutathione link of the antioxidant system of the liver of
chickens under the influence of heat stress are of obvious
interest. As shown by the results of our research present-
ed in fig. 1, the content of GSH in the liver of chickens
increased after a week of TS compared to the control
(P<0.001). When analyzing the available scientific liter-
ature, we can see that similar results were obtained in
many works by different scientists and years [24, 40].
However, at the same time, there is quite a lot of data
that indicates the opposite direction of changes in the
content of GSH in body tissues, which indicates that heat
stress leads to a decrease in glutathione levels. GSH de-
pletion is associated with increased ROS generation and
increased sensitivity to hyperthermia [34]. We also found
a significant (P<0.001) increase in glutathione peroxidase

activity in the liver homogenates of chickens subjected
to heat stress compared to the control group (fig. 1B).
This seems quite logical, based on the known fact that
GSH-Px protects the body’s cells from oxidative stress,
inhibits inflammation and oxidant-induced regulated cell
death, catalyzes the breakdown of hydrogen peroxide,
and oxidizes glutathione. However, as in the case of
GSH, it should be emphasized that the data regarding the
direction of changes in glutathione peroxidase activity in
related studies are not unambiguous. Thus, an increase
in GSH-Px activity, similar to the data we obtained, was
also reported by S. Pamok et al. [15], W. Habashy et al. [28],
L. Yang et al. [40]. But in contrast, P. Seven et al. [33] found
a decrease in GSH-Px activity in the blood, liver, kidney,
and heart of broilers. Interestingly, K. Sahin et al. [30]
found that quail suffering from chronic heat stress had re-
duced hepatic GSH-Px activity. This was also confirmed
in other researches [22, 31].

Regarding glutathione reductase activity of the liver, in
our study, we observed its significant (P<0.001) decrease
in the group of chickens that were subjected to daily heat
stress for 7 days compared to birds that were kept un-
der physiologically comfortable temperature conditions
(fig. 1C). It is known that GR is involved in the regulation,
modulation, and maintenance of cellular redox homeo-
stasis. Therefore, a possible explanation for the decline in
GR activity in liver homogenates that we observed may
be a parallel simultaneous increase in the content of GSH
in the liver. One of the reasons for the decrease in glu-
tathione reductase activity under conditions of increased
heat load may be a simultaneous decrease in the content
of NADH and NADPH in the cells since GR is an enzyme
dependent on NADPH, the activity of which is inhibited
in the event of accumulation of the oxidized form of the
nucleotide (NADP). NADPH + H* is formed in the hexose
monophosphate shunt (pentose cycle) and provides H* for
the regeneration of GSH from GSSG by GR. The normal
functioning of the NADPH-dependent GR in the cell is
very important for preventing oxidative damage to mito-
chondria, which are unable to synthesize HV de novo
and therefore depend on the intensity of GR recovery
of oxidized glutathione and its entry from the cytosol
through the outer mitochondrial membrane.
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Fig. 1. Activity of antioxidant indicators in the liver of chickens: A — reduced glutathione, B — glutathione peroxidase, C — glutathione reductase
Note. Here and further ** — P<0.01, *** — P<0.001 compared to the control group.
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Fig. 2. The content of lipid peroxidation products in the chickens’ liver:
A — lipid hydroperoxides, B — TBA-active products

As in our case, according to the data obtained by
W. Habashy et al. [15], 12 days after HS the GR level in
the liver decreased (P<0.01) compared to the liver homog-
enate of the control groups. The similar studies were
conducted by K. Sahin et al. on Japanese quail [30] and
their results showed that there was a decrease in hepat-
ic GR activity. But the results of Q. Miao et al. [24], on the
contrary, showed that with the ambient temperature rise,
the GR activity increased significantly (P<0.05).

As can be seen from the fig. 2, the LOOH content sig-
nificantly increased (P<0.001) in the liver of chickens that
were subjected to heat stress for seven days compared to
the control group of birds. In general, LOOHSs are reac-
tive intermediates that occur during the peroxidation of
unsaturated lipids in biological membranes. They are
formed in the biological system in enzymatic and non-
enzymatic ways. LOOHs have various harmful effects on
cellular macromolecules and are also important regu-
lators of cellular processes.

The fact that the content of LOOH, a byproduct of
lipid peroxidation, increases in liver homogenates during
thermal stress on chickens indicates the simultaneous
occurrence of oxidative stress in the body. As for the con-
tent of TBA-active products, we found that their content
decreased significantly (P<0.001) in the liver of chickens
after exposure to heat stress for 7 days compared to the
control. TBA-active products are also a marker of oxi-
dative stress and in most cases their amount increases
during HS. The research by M. Azad et al. [4] showed
a 1.5-fold increase in TBA-active products. The results
of the study on Japanese quail [30] showed an increase
in the level of TBA-active products in the liver by 84.8%.
Another experiment on one-day-old broiler chickens [31]
confirmed an increase in the content of TBA-active prod-
ucts. L. Yang et al. [40], L. Tang et al. [38] and Y. Wang
et al. [39] also showed that HS induced the formation of
TBA-active products. However, at the same time, the re-
sults of Q. Miao et al. [14], W. Habashy et al. [24] showed
that the content of TBA-active products did not change
when the ambient temperature increased. In general, the
increase in the level of LOOH, GSH, and GSH-Px indi-
cates the activation of AS, because these AO neutralize
free radicals in the animal’s body to protect it from stress.

The Animal Biology, 2023, vol. 25, no. 4

As shown in the majority of modern studies, the con-
tent of TBA-active products mainly increases under the
HS influence.

The data obtained in our study convincingly indicate
that the activation of oxidation processes in poultry is a di-
rect consequence of heat stress. The main redox path-
ways of the glutathione link of the antioxidant system,
including GSH, GSH-Px, GR, and TBA-active products
sometimes react differently in the liver, according to the
tissue’s need for ROS detoxification or tolerance to them.
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Bnnue TennoBoro cTpecy Ha rnytaTioHOBY NaHKy aHTUOKCUAAHTHOro 3aX1cTy
Ta BMICT NpoAYKTiB NePOKCUAHOro OKUCHEHHS NiniaiB y neviHui Kypen
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TennoBuiA CTpec € OaHiEl0 3 OCHOBHUX peakLii BiAnogigi opraHiaMy Ha hakTopu HaBKOMNMLLHBOrO CepeaoBuLLa, SKUN HEraTUBHO
BMNMvBae Ha JobpobyT pisHuX BuAiB TBapuvH. MigBuLLEHHA TemMnepaTypy HaBKONMULLHBOIO cepeaoBuLLa MOXe NPOBOKYBaTH CTpeC,
SIKUI, 3i CBOrO BOKY, 3arpoXye Pi3HMMWU HEFraTUBHMMW Hacnigkamu Ans TBapuWH, 3okpema 360eM Y (OYHKLIOHYBaHHI aHTMOKCUAAHTHOT
cuctemu. [NopyLUEeHHS aHTUOKCMAAHTHO-MPOOKCUAAHTHOI PIBHOBAr! MoXe Npu3BeCcTu 0 MiABULLEHOTO YyTBOPEHHS B OPraHi3Mi BiflbHUX
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paguvkanis, 30aTHUX MOLUKOAXYBaTW KNiTUHM Ta CMPUATM PO3BUTKY Pi3HNX 3aXBOPIOBaHb. Y CTaTTi HABeAEHO pesynsTaTu AOCHIAKEHHS
BMNMBY LUTYYHO 3MOAESIbOBAHOrO TEMMOBOro CTPECy Ha OKPEMi MOKa3HUKN aHTUOKCUAAHTHOI CUCTEMW Ta MPOAYKTU NEPOKCUAHOIO
OKVCHEHHS MinigiB y neviHui kypen. Bubip umx TBapvH Ans gocnigkeHHs 3pobrneHo 3 ornsay Ha Te, Lo NTuusa ocobnveo YyTnvea Ao
BMAMBY NiABMLLIEHMX TemnepaTyp OOBKINMs i, BiANoBigHO, A0 TennoBoro ctpecy. Lle nos’sizaHo i3 6ionoriyHumm ocobnmMeocTsiMm nTaxie,
30KpeMa Yy HUX BiACYTHi NOTOBI 3an03u, MOBEPXHSA Tifla 3HA4YHOIO MIpOIO BKpMTa Mip’AM, LLO Pa3oM i3 BUCOKOHO LUiNbHICTIO MOCaaKu
noronis’st B yMoBax NpOMMCIIOBOro NTaxiBHULTBA HEPIAKO CTa€ NPUYMHOK BUHWKHEHHS TennoBoro cTpecy. MeToto uiei po6otu Byno
3’AcyBaTV HasiBHICTb abo BiACYTHICTb 3MiH OKPEMMX MOKA3HWKIB FMyTaTiOHOBOI NMaHKN aHTUOKCMAAHTHOI CUCTEMM Ta BMICTY NPOAYKTIB
NEePOKCUAHOIO OKUCHEHHS NiNidiB y nediHui Kypel. AHani3 Takux NokasHukiB, sik rigponepokcuam ninigis (M), TBK-akTMBHMX npo-
[OykTiB, BioHoBNeHwn rmytartioH (BI), rmyTtaTionnepokcvaasa (M) i rmyTatioHpeaykTasa (MP), no3BonuTe oTpumaty iHdopmaLliio npo
CTaH aHTUOKCUAAHTHOI 3aXMCHOT CUCTEMM OPraHiaMy Ta piBEHb OKMCIIOBANbHOrO CTPECy 3a yMOB TEMIIOBOro cTpecy. Y poboTi byno
BMKopwucTaHo 18 kypet nopoau binun NerropH. [JocnigxeHHs nposeaeHo Y BiBapii IHcTuTyTy Gionorii TBapuH HAAH gBoma eTanamu:
Ha nepLIoOMy Kypew yTpumyBanu 3a Temnepatypu nositps 20°C npoTsrom 7 Aib, Ha gpyromy — CTBOPWUIM YMOBMW TEMNMOBOMO CTpecy
nigsuweHHam Temneparypu Ao 35°C Ha 6 rod. B AeHb Takox npoTsarom 7 Ai6. BctaHoBneHo, Wo 3 nigBuLEeHHAM TeMnepaTypu HaBs-
KonuwHboro cepegosuia BmicT M, BI™ Ta aktneHicTb M1y neviHui kypeit 3poctas (P<0,001), a BmicT TBK-akT1BHUX NpogyKTiB Ta
akTuBHicTb P — HaBnaku, sHwxyBanucs (P<0,01). OTpumaHi gaHi 3acBiguytoTe BNAMB TEMMOBOrO CTPECY Ha rMyTaTiOHOBY MaHKy
aHTUOKCUAAHTHOTO 3aXMCTy MeYiHKK Kypen. Pesynbrati gocnimkeHb MOXYTb MaTy NPakTUYHE 3HAYEHHS ONs BAOCKOHaNEHHs YyMOB
YTPUMaHHS NTaxiB y NPOMUCIIOBOMY NTaxiBHULTBI, po3pobKuM CTpaTeriit 3axXMCTy Bif CTPECy Ta NOKpaLLEHHs! YMOB iX yTPUMaHHS! 3 METOH
3abes3nevyeHHst 4OOPOBYTY Ta 300POB’S TBAPUH.

Knro4oBi cnosa: Kypu, neviHka, TennoBun CTPeC, OKCUAATUBHUI CTPEC, aHTUOKCUAAHTHa cuctema 3axucTy

Perederiy DB. The influence of heat stress on the antioxidant protection glutathione link and the content of lipid peroxidation products in chicken
liver. Biol. Tvarin. 2023; 25 (4): 51-57. DOI: 10.15407/animbiol25.04.051.



IHCTUTYT BIOJ10T1I TBAPUH HAAH
NMPOBOAMUTD:

o JocnimkeHHa BioXiMIYHMX NOKAa3HMKIB
aHanizatop Humalyzer 2000, Hime44ynHa)

o [emaTtonoriyHmm aHanis
(aHanizatop Mythic-18Vet, LLsenuapis)

o MikpobionoriyHi gocniaXeHHs

(nociB Ha cTepunbHICTb, aHTUBIOTMKOrpama,
cKknag MiKpodriopy KULLEYHUKY TBaAPWH,
Mikpo6ionoriyHnn aHania Kopmie, BOAW, NOBITPS)

o IMyHOepMeHTHI JocnigxeHHs
(aHanizaTop Stat Fax 3000, Hime44ynHa)

o OuiHka penpoayKTUBHOI 34aTHOCTI TBApWH,
LUTYYHE OCIMEHIHHS, TpaHCcnaHTauig eMOpioHIB

o CenekuinHo-reHeTU4Hi JocnigkeHHs

o [JocnigxkeHHs KopmiB

o [JocnimkeHHsa mornoka

o HocnimkeHHs aeub

o BwusHaveHHs nokasHWUKIB AKOCTI Meay
o [ocnigxeHHsa BOBHU | BONoccs

o ATOMHO-abcopOuinHK | aTOMHO-EMICINHMI aHani3
KOHLIEeHTpaUiT XiMiYHUX eflieMeHTIB

o AHani3 opraHiyHux 0obpus L

OpraHi3oBye npoBeAeHHs AOCNioKXEeHb Ha NabopaToOpHUX TBapuUHax
| Hagae kBanigikoBaHy iHTepnpeTaLito OTPUMaHUX pesyreTaTiB.

* MOXIuge rnpoeedeHHs iHWUX 00CIOXeHb
** gci nabopamopii IHcmumymy akpedumosaHi 05151 Po8edeHHs A0CiOXeHb

IHcTuTyT Gionorii rBapuH HAAH
Byn. B. Ctyca 38, m. JlbBiB, 79034

Ten.: +38 (032) 270-23-89, +38 (96) 858-37-76
e-mail: markinfo@inenbiol.com.ua

3aexou padi criienipaui 3 Bamu!



HAAAEMO KOHCYABTALLI
CIAbCbKOMY FroCNnOAAPCTBY

4 CKOTapCcTBO

4 CBUHApPCTBO
4 BiBYUapCcTBO

¢ KPOAIBHULTBO
4 NTaxiBHULUTBO

¢ 6A)KIAbHULTBO

¢ pUbHULTBO

(YTPUMaHHS, ropiBAf, BIATBOPEHHSA,
AiKyBaHHA 3aXBOpPIOBaHb,
po3pobka kopmiB i BAA,
NiABULLLEHHA PENPOAYKTUBHOI 3AATHOCTI)

AAS AOBIAOK:
TeA. (+38 097) 444-19-25,
(+38 097) 384-21-77,
(+38 032) 260-07-95

inenbiol@mail.lviv.ua



3anpouwyemMmo po3mMmicTuTM peknamy Bawoi komnaHii
Ha CTOopiHKax HayKoBoro xypHany «bionoria rBapmH»!

Mw roTtosi cniBnpavoBatv 3 Bamu anga cTBOpeHHs e(peKkTUBHOI peKknamMHol cTpareril,
sika Bignosigae Bawum notpebam i 6rogxeTy.

[MpoNOHYEMO pi3Hi BapiaHTV PO3MILLEHHST pekriamMu, 3okpeMa 6aHepun, OronoLLEeHHS
abo cTaTenHo-peknamMHi martepianmu.

Peknama B Hawuomy XypHani 4o3BonMTb Bawm:

" 3a1y4nTM yBary HaykoBLiB i dpaxiBsuiB oo Baluol komnaHii Ta npoaykuit;

" MiABULLMTK BRi3HABaHICTbL BpeHay Ta No3uuioHyBaHHSA Ballol koMnaHii Ha puHKY;
" 3aNY4YUTN HOBUX KIIEHTIB i po3wmMpnT Baluy knieHTCbKy 6aay.

[Mponoaudii oo cnisnpadi Ha 2024 pik:
" peKnamMmHum 6nok Ha 2 ctopiHkn — 1000 rpH B 04HOMY HOMEPI XypHany,
2500 rpH y TpbOX HOMepax XypHarny.
" peKrnamMmHum 6nokK Ha 1 ctopiHky — 2000 rpH B 0g4HOMY HOMEpI XypHany,
5000 rpH y TpbOX HOMepax XypHarny.

KoHTakTn: (+38 096) 814-78-15, inenbiol@gmail.com



