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There is not any authentic difference in the individual monounsaturated fatty acids in the broiler-chickens’ internal fat of
the 2™ tested group in comparison with the controlled samples. The samples of this tested group have a downward tendency
of a content of oleic acid (cis), but the content of palmitoleic acid, heptadecenoic acid, eicosenoic acid and arucic acid on the
contrary has an upward tendency. The mass part of other monounsaturated fatty acids does not have authentic difference in
comparison with the controlled group.

There is slightly different content of monounsaturated fatty acids in the samples of rawhide’s fat of the 3™ group. Thus,
the fat samples of this tested group have a downward tendency of the mass part of oleic acid (cis), but the content of
myristoleic acid (p<0.05), eicosenoic acid (p<0.01) and arucic acid (p<0.05) has been authentically decreasing. There can be
seen slight decrease of palmitoleic acid, pentadecanoic acid and heptadecenoic acid.

Mass part of polyunsaturated fatty acids in the samples of internal fat of all tested groups has an upward tendency in
comparison with the controlled groups. There is an authentic increase of y-linoleic acid (p<0.001), which relates to o-3, in fat
of the 1% tested group, but the content of related to -6 linoleic acid in the same group has only an upward tendency.
The mass part of hexadecadienoic acid (p<0.01), eicosadienoic acid (p<0.05) and arachidonic acid (p<0.001) is authentically
lower then in the controlled group.

There is an upward tendency of the mass parts of linoleic acid as well as of y-linoleic acid in the samples of the 2™ tested
group, but the content of hexadecadienoic acid (p<0.01) and arachidonic acid (p<0.01) in the same group is authentically
lower then in the controlled one.

Slightly another content of nolyunsaturated fatty acids is registered in the fat samples of the 3™ tested group. Thus, only
the mass part of linoleic acid has an upward tendency, but the content of y-linoleic (p<0.001) is authentically lower then in
the controlled groups. Hexadecadienoic acid and arachidonic acid in this tested group have a downward tendency in compari-
son with the controlled one, but the content of eicosadienoic acid is the same in both groups — tested and controlled ones.

The author describes that the biggest content of unsaturated fatty acids among all the tested groups is in fat samples of
the first tested group which is 71.80 %. Mass part of unsaturated fatty acids in the 2" as well as in the 3" tested groups is
68.58 and 69.84 % accordingly. Mass part of unsaturated fatty acids in fat samples of the controlled group is 69.31 %.
The ratio of saturated and unsaturated fatty acids is coming up to 1:3 that is optimal in human nourishment.

Acid and peroxide values of rawhide’s fat in the 1s and the 2™ controlled groups do not exceed standards, but the sam-
ples of the 3" tested group exceed the standards.

To sum up it is important to highlight that the fatty acid content of rawhide’s fat of the broiler-chickens’ carcasses de-
pends on the target dose of NMFA Microstimulin. Being influenced by NMFA Microstimulin there is a downward tendency
of saturated fatty acids and an upward tendency of unsaturated fatty acids in the internal fat of fowls’ carcasses of the 1% test-
ed group (1ml/dm® of water). Also there is a decrease of fatty acids related to -6 and an increase of fatty acids related to ®-3
in comparison to the controlled group.

The enrichment of the broiler-chickens’ ration by NMFA “Microstimulin” with dose in 1 ml/dm? and 10 ml/dm? of water
(1% and 2™ tested groups) has a positive influence on the quality indicators of rawhide’s fat of broiler-chickens’ carcasses
especially on the acid and peroxide values. Acid and peroxide values slightly exceed the standard’s limits in the samples of
broiler-chickens’ rawhide’s fat of the 3" tested group (20 ml/dm? of water Microstimulin).

Key words: broiler-chickens, nanomicroelemental food additive Microstimulin, internal fat, fatty acid composition, acid
value, peroxide value and iodine value.
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MAJIOBUBYEHI JIAHKHU ITIOPYHIEHb OBMIHY JHIIIJIAIB
TA I'VIIKOKOH'IOT'ATIB 3A CYBKJUITHIYHOTI'O IIEPEBIT'Y KETO3Y
Y BUCOKOITPOAYKTUBHUX KOPIB

BcraHoBieHa BiICYTHICTh 3amajieHHs Ta CTPYKTYPHHX 3MiH 0a3aibHUX MeMOpaH MapeHXiMaTO3HHX OpraHiB 3a CYOKJIi-
HIYHOTO T1epebiry Kero3y y KOpiB, IO IMiATBEPKYEThCA OJHAKOBUM 31 310POBUMH TBAapHHAMM PIBHEM IIPO3ANAIBHUX Ta
npoTtu3anaibHuX HUToKiHIB i 11 ppaxuii riiko3amiHOIIiKaHIB CHPOBATKH KPOBI.

BusiBieHO MOYaTKOBI O3HAKH JIITOMOOITI3aifHOTO CHHAPOMY, Ha IO BKa3ye BipoTinHe 30UTBIIEHHS BMICTY TPHAIII-
IJILEepOJIiB, JIMONPOTETHIB Jy’Ke HU3bKOT I'YCTHHHM Ta [3-JIIIONpPOTEiHIB HA TIIi BiICYTHOCTI BipOTiHUX 3MiH BMICTY 3arajibHo-
r'0 XOJIECTEPOITY Ta XOJECTEPOIY JIMOMPOTEIHIB BICOKOI TYCTHHH 1 JIMONPOTETHIB HU3bKOI TYCTHHU 3a CYOKIIIHIYHOTO Tepe-
oiry kerosy. [linBumenns I ta Il ¢ppakmiii rriko3aMiHOTITIKaHIB BKa3ye Ha PO3BUTOK CyOKITIHIYHOT OCTEOAHCTPOdii.

© Ki6kamno . B., Tumomenko O. I1., [aciunuk B. A., Kopenes M. 1., 2016.
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BioxiMivHUME cHMIITOMaM# CYOKIIIHIYHOTO KETO3y € 3MCHIICHHS KOHIICHTPALii IIFOKO3M, IiIBUIICHHS KOHIIEHTpAIIii
KETOHOBHX TiJI, BCIX TJIKOKOH'IOTaTiB, 3a BUHATKOM Il (pakiiii cHpoBaTKOBUX TIITiIKO3aMiHOTTIKAaHIB, CCYOBUHH, HE3HAUHE
miABUIIEHHS akTUBHOCTI ACAT, BMICTy TpHALMIIIIIEPONiB, JIMOMPOTEiHIB Oy)k€ HU3bKOI TYCTUHH, [-JIMONPOTEIHIB.
VYV Mexax HOPMH 3aJIMIIAIOTECS BMICT iHTEpIIeHKiHiB, 3arajJbpHOTrO Oinka, mpoTeiHorpama, piseHs III dpaxmii cupoBaTkoBHX
T'AT’, KOHIIEHTpAIlis 3aTalNbHOTO XOJIECTEPOILY, XOJIECTEPOITy JIIMOPOTEIHIB BUCOKOI TYCTHHH Ta JIIIONPOTEiHIB HU3BKOI TyC-
TUHH, 3aTAIFHOTO KaJlbllil0, HeopraHiuHoro gocdopy, 6inipy0iny, aktuBHicT ATAT.

KurouoBi cjioBa: KopoBH, KeT03, 00MiH JIITiAIB, XOJIECTEPO, XOHAPOITHHCYIb(hATH, TIIKO3aMiHOTJIIKaHH, IHTepICHKIHH.

IoctanoBka mpoOaemu. OgHUM 3 HAHOIIBII PO3MOBCIOKEHUX MOPYIIEHh OOMIHY PEYOBUH Y
BEJIMKO{ poraToi Xymoou € KeTo3 — XBopoba 3 moJiMOpOiTHOIO MATOJIOTIEr0, 32 K0T YPaXyIThCs cep-
LEBO-CY/IMHHA, CHAOKPHHHA CUCTEMH, [IEYiHKa Ta MOPYIIYIOTHCS OCHOBHI BUAM OOMiHY peyoBuH [1].
['o10BHUMH TpUYMHAMH KETO3Y B KOPIB € NediluT eHeprii B mepii AHi micis oTeJeHHs, He30amaHco-
BaHWH CKJIaJ] paIlioHy, 0COOJIMBO 32 HU3BKOTO ITyKPO-TIPOTEIHOBOTO CITiBBITHOIICHHS, HA/JIUIIIOK OII-
TOBOI Ta MACJSHOT KHCIOT Y KOpMax, TirmoanHaMis, oxxupinns [1, 2, 3].

AHaJi3 ocTaHHIX HociixxeHb i myosikaniii. Keto3 — 1ie 3axBoproBaHHsI, siKe MOTpeOye 3HAYHUX
KOIITIB 3a JIKyBaHHS B MOJIOYHOMY CKOTapCTBI pI3HHMX KpaiH, TaKk HANpHUKIad BUTPATH MOJIOYHOI
npomucioBocti CHIA cknagarots Oinbie 60 miH gonapis 3a pik [1, 2]. KpiM Toro keto3 HeraTHBHO
BIUIMBAE HA PEMIPOAYKTHBHY (YHKIIIIO KOPIiB, IO TAKOXK MPU3BOIUTH /10 3HAYHHUX 30UTKIB B MOJIOYHO-
My cKoTapcTBi [2, 4].

3rimHO 3 miTepaTypHUMH TAaHUMH, BCTAHOBIICHHS MEXaHI3MiB PO3BHUTKY MOPYIIEHHS! 0OMiHY OLITKIB [5],
BYTJICBOJIIB 1 JiMiAiB [6, 7] 32 KeTO3y, Ta CyIMyTHIX MaTOJOTIH, 3aIMIIA€ThCA AKTYaNbHUM 1 HA CBOTOTHI
[4, 8]. BaxxnBoKO Ta HEAOCTATHHO BHBUYCHOIO JIAHKOIO B JOCTIKEHHI METAOOIIYHUX MOPYIIEHb, AKi
BiIOYBAlOTHCSA B OPTaHi3Mi KOPiB 3a KETO3Yy € BHBUEHHS 3MiH MOKAa3HUKIB OOMIHY JIMiAiB Ta TIIKO-
KOH FOTaTiB, aJKE MPOBITHUMH JIAHKAMH TIATOTEHE3Y € OPYIIeHHSI OOMiHIB caMe IX PEYOBHH.

Meta gociaigskeHHs — TOTTUOJICHE BUBYCHHS MOPYIIEHbh OOMIiHY JIITIJIB Ta TIIKOKOH'IOTaTiB 3a
CYOKITIHIYHOTO Mepediry KeTo3y y BHCOKOIIPOAYKTHBHUX KOPIB Ha MMOYATKY JIAKTAII].

Marepiaa i meroguka gocaimkennsi. s gocnimkenns Oynu BiniOpaHi KOpOBH 4ePBOHO-PSOOT
MOJIOYHOI TOpoan, 3—5-piyHOro BiKY, MpOMyKTHBHICTIO moHan 6000 miTpiB 3a makrariro. Kiminigxe
o0cTexeHHsT KOpiB, BiAOIp cedi Ta KpoBi i 6i0XiMIYHOTO aHaNi3y MPOBOJWIIM B TSPl THIKHI MIiCIs
nakTanii. bymo cpopMoBaHO /Bi TPy, IO 7 KOPIiB Yy KOXKHIN — KOHTPOJIbHA Ta AOCHiTHA. Y TOCIiIHY
rpyny yBiHIIIM KOPOBH 3 HAasBHICTIO KETOHOBHUX TiNl y cedi 2—3 +, siKi BU3HAYAIN iHAWKATOPHOIO CTPi-
ykoro «Kerodan», ta cuposarii kposi (1,1-2,1 mmous/in), BusHayanu keromerpom Optium Xceed
(CHIA). Y kopiB n0CHiTHOT IPyNU CHOCTEpiranach TiMOpPeKcisi, MPUTHIYCHHS, TaXiKapis, TaXillHoe.
Y KOTpOJBHIN TpyImi i O3HAKW Oyiu BiZICYTHI, @ piBeHb KETOHOBUX Til B CHPOBATLi KPOBi CKJalaB
0,4-0,7 MmMonb/n1. Y ceui TBapuH 3 Li€l IPyNH KETOHOBUX TiJl HE BUSBUIIH.

Y cupoBarTIi KpoBi BU3HAYAIM: BMICT 3arajbHOr0 OiJIKa Ta BiJICOTKOBI YacTKH HOro (paxiiii, KOH-
HEHTPAIlil0 CEYOBUHHM, 3arajbHOTO OUTipyOiHy, TIIIOKO3H, 3arajbHOTO KaNIbIil0, HEOPTraHiyHOTO (oc-
¢opy, 3arabHOTO XOJIECTEPOITy, TPUAMIITIIIIEPOiB, Ppakmiii JinonpoteidiB (JIIIBI' — minmonpoTeinis
Bucokoi ryctunan, JIITHI" — minonpoteiniB Hu3pkoi ryctunu, JIIIJIHI — ninonpoTeiHiB myke HU3BKOT
TYCTHHM), cHiBBigHOIIEHHS ¢pakuiii ginonporeinis (CPDJI), koHueHTpauio B-minonporeinis, riiko-
npoteiniB (I'TI), 3araneaux xoHapoiTuHCYIb(ariB (XCT), dpakmili riiiko3aMiHOTIIKaHiB CHPOBATKU
kpoBi (I'AI'"c), aktuBHicTh ACAT, AnAT, imyxuoi ¢pocharaszu (JID) [9]. Oneprkani pe3ynbraTu miIs-
rajii CTaTUCTHYHIN 00poO1ti. JJociimkeHHs] MPOBOAMIN HA TIOYaTKy OOCTEXKEHHS Ta MICIs 3aJaBaHHs
npenapary “Rindavital” mist kopekiii crany TBapuH.

OCHOBHi pe3yJbTaTH J0CHiIKeHHs. 3TiTHO 3 OTPUMAaHUMH pe3yJbTaTaMH y TBapUH 000X TpyIl
piBeHb 3aranpHOro Oinka OyB y MeXax HOPMH, KOHIICHTpAIIsl 3arajlbHOTO KAJBIII0 Ta HEOPraHiYHOTO
dochopy, BMICT OiTipyOiHY TaKO)K HE BHXOMMIM 32 MEXKI HOPMHU. 3a CYOKIIHIYHOTO KETO3y B KOpIB
crioctepiranack rinormikemis (1,9+£0,06 MMoib/i), OyB 301UIbIIeHHI BMICT cedoBUHU (6,4+0,12 MMOIB/I),
aktuBHIcTH JID Ta AnAT B 000X rpynax Oyna B Mexxax HopMmH, a AcAT 3a cyOKiIiHIYHOT POpMHU KETO-
3y He3HayHo 11 mepeBuinyBaia — 1,76+0,06 mmoss/(r-m). OTxe, 32 JaHUMH KIIHIYHUAX 1 O10XIMIYHHX
JOCHIDKEHb y TBapHH CIOCTEpiranachk CyOkIiHiuHa (opMa KeTo3y, He3HauH1 NOpyIIeHHs QYyHKIIT me-
YiHKH Ta Jierka popma TirnepazoTeMii.

Pe3ynpTaTi nochipkeHHs cTaHy 0OMiHY JiITi/IiB, IIIKOKOH'IOraTiB Ta OiIKiB HaBeeH] B Tabmuiax 1-3.

3a manuMu Tabiwmii 1, 3a CyOKIIIHIYHOTO Mepediry KeTo3y YMICT 3araibHOro OiIKa Ta 4acTKa aib-
OyMiHIB y OUTBIIIOCTI KOPiB HE BUXOJISTH 32 MEXi HOPMH Ta HE BiJ[Pi3HSIOTHCS BiJI TOKA3HHUKIB Y KOHT-
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poTBHIiH Tpyti. Y MeXax 3Ha4eHb KOHTPOIbHOI rpymnu Oyia i yacTka ol rio0ymiHiB, M0 € TOKa3HUKOM
BiJICYyTHOCTI TOCTPOTO 3alaJicHHs Y KOPiB 000X TPYII.

Tabmus 1 — Ckaax mpoTeiHorpaMu 3a cyOKJIiHIYHOTO Mepediry Kero3y B KOpiB Ha MOYATKY J0CTiTy

BioXiMi4HI TOKa3HUKH KutiniuHO 310p0Bi P< CyOKIIiHIYHUH KeTo3 Hopma
Anp0ymiaH, % 38,43+2,28 0,5 41,942 .44 3648
al 4,93+0,29 0,5 5,2340,20 5,0-9,0

ToGyism, % o2 11,17+0,45 0,5 10,43+0,90 8,0-13,0

’ 15,93+1,22 0,5 13,7+0,91 12,0-18,0

Y 29,54+2,35 0,5 29,39+2,14 17,0-33,0

A/T xoedimient, % 0,74+0,071 0,5 0,64+0,06 0,68-0,86

[Ipo BiACYTHICTB TOCTPOrO 3amajbHOTO MPOLECY Y BCiX TOCTIAHUX KOPIB TaKOX CBIAYUTH 1 HOP-
MaJIGHUH piBEHb y CHPOBATII KPOBI mpo3ananbHux nUToKiHiB IL-1f Ta IL-6 (ocTanHili € MemiaTopoM
rocTpoi ¢a3u 3ananeHHs). He 3MiHIOBaBCsI MOPIBHSAHO 3 KJIIHIYHO 3J0OPOBUMH TBapUHAMHU BMICT TPO-
TH3anajabHOro MUTOKiHY IL-4, sxwii iHTiOye cekpemito |IL-13 ta IL-6. PiBenp ¢pakmiii o2, B- Ta
Y-THOOYIIIHIB 32 CepeHIMH 3HAYSHHSAMH BiPOT1THO HE BiIPi3HABCS, X04a i HE3HAYHO TIEPEBUIITYE MEXKi
HOPMH B JIeSKMX BHUMagKax B 000X rpymax. 30KkpeMa, 3a KeTo3y 30UIbLICHHS YacTKU (pakuii
[-rnoOyniniB Hemae B xoH01 TBapuHU — 0 %, a y KOHTpOoJbHiH rpyni —y 28,6 % kopiB. 3a KeTo3y Ta
Yy KOHTPOJIbHIN Ipymi 301/IbIIEHHS YacTKHU Y-TJI00YJIiHIB BCTaHOBIEHO y 28,6 % KOpiB, 110, MOJIUBO,
MOB's13aHO 31 cTaHOM TBapuH Ticis oteneHHs. Koedimient A/[" Oy omHakoBuM B 000X rpymax. OTxe,
3a CyOKNiHIYHOT ()OPMH KETO3y Y BHUCOKOMPOIYKTUBHHX KOpPiB BiZICYTHI 3HA4Hi 3MiHH MOKa3HHKIB
cTaHy 0OMiHy OiJKiB y cupoBariii kposi. Y po6oti B.B. Biizia ta M.P. CimonoBsa [5] Takox Oyio Bu-
BUYEHO MOpYIIEHHS 00MiHy OiNIKiB 32 K€TO3Y BUCOKOMPOTYKTHBHHUX KOPIiB Ta BCTAHOBIICHO, HA BiIMIHY
BiJl HAIIMX PE3YNbTATIB, JOCTOBIpHE MiJBHIINEHHS B CHPOBATII KPOBI KiIBKOCTI 3arajbHOTO OiNKa Ta
3MiHU CHiBBiHOIIEHb OITKOBUX (pakiiii (BiporigHe 3HIKEHHS albOyMiHIB 1 3pOCTaHHS TIIOOYJIiHIB).
Taxki po30i>KHOCTI, HANIEBHO, TIOB’s13aHi 3 HASBHICTIO B OCIIPKEHHIX X aBTOPIB OLIBII TSHKKOI, KITi-
HIYHOI cTajii KeTo3y B KOpiB, HIX y KOpIB, sKi Oynw oOCTeXeHI HamH, i3 CyOKIIHIYHIM mepebirom
XBOpOOH.

VY Tabnuui 2 HaBeJeHI MATOBHBUCHI 32 KETO3y KOPiB MOKa3HUKH — BMICT TJIIKOIIPOTETHIB Ta ByTJIe-
BOJIHO1 YaCTHUHH MTPOTEOTITIKAHIB — TTIIKO3aMiHOTTiKaHiB.

Tabmung 2 — I'nikonpoTteinu, XouapoituHceyabpatu Ta ppakuii [AT 3a cyOkiiniunoi popMu KeTo3y B KOpiB

BioximiuHnit moka3HUK KrinigHo 310poBi P< CyOuniniummit
KETO3
[nikonpoTeiny, ox. 0,75+0,033 0,002 0,58+0,03
XoHapoiTuHCyab(atu, I/ 0,047+0,011 0,03 0,019+0,03
I-Xounpoituu-6-cyabdar 7,09+0,096 0,001 5,57+0,087
®pakuii TAT, |I1-Xonapoirun-4-cynsgpat 1,73+0,068 0,003 1,330,084
YM. OJI. I1-T"'emapancynsgar 1,43+0,136 0,1 1,19+0,067
Cyma dpakuiit 10,24+0,153 0,001 8,09+0,179

3a manuMu Tabnumi 2, 3a CyOKNiHIYHOTO Tepebiry kerosy piBeHb [Tl OyB BipOTiHO 3HWKEHHH
MOPIBHIHO 3 KOHTPOJILHOIO rpynolo Ha 22,7 %.

3Ba)kalouu Ha Te, 110 OLIBLIICTH OUIKIB CHPOBATKH KPOBI 33 CTPYKTYPOIO € IJIKOMPOTEIHAMH, a
BMICT OLJIKIB, SIK HABEJCHO B TaONHMIli 1, OHAKOBUH B 000X Ipyrax, BIpOTiHE 3HM)KEHHS KOHIICHTpa-
uii I'T] 3ymMOBIIeHO 3MEHIIEHHIM caMe BYTJIEBOJIOBMICHOI YaCTHHHM 1X MOJIEKYIL.

Konnentpauist 3aransanx XCT y KopiB 3a CyOKIiHIYHOTO Tepediry KeTo3y JOCTOBIPHO HMXKYA,
HIX Yy KOHTPOJIBHIN Tpymi, y 2,5 pa3u, 1o criBnanae i3 cnpsiMmoBaHicTio 3MiH piBHs ['TI. AHanoriuHi
3MiHM NPUTaMaHHI 1 TAKUM MOKa3HUKaM sk cyMma ¢pakuiii ['Al'c. 3o0kpema, BMICT ocTaHHIX 3a cy0-
KJIiHIYHOTO nepediry keto3y B 1,27 pa3u MeHIIUI NOpiBHAHO 31 370poBuMH TBapuHamy, | Ta I ¢ppa-
kmiii [Al'c —y 1,27 ta 1,3 pasu BianoBigHo. HeoOXiHO 3BepHYTH yBary Ha BiJICYTHICTH Y JOCHIJI-
Hill Ta KOHTPOJILHIN Ipymax KOpiB BiporiiHUX BigMmiHHOCTeH y koHueHtpaii 111 dpakuii 'Alc, ska
MiCTUTH BUCOKOCyJb(aToBani popmu ['Al', 30kpema renapancynbdaTh, 0 BXOAATH y CKJIaja 0a3alib-
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HUX MeMOpaH MapeHXiIMaTO3HWX OpTaHiB TBAapHH. MOXKIWBOIO MPUYHHOIO TAKOTO MEPEpPO3MOALTY
¢pakuiit I'Alc, I'Tl Ta 3aransaux XCT 3a cyOkitiHIYHOT OpPMH KETO3Y B KODIB € 3HWKCHUN PiBEHBb
TJTFOKO3W B OPTaHi3Mi, SIKa € JHPKepeIoM YTBOPEHHS BYTJIEBOJHOI YaCTHHH yCiX TIIKOKOH foratiB. He-
3minenuit pisens I ¢paxmii 'Al'c € mokazHnkoM cTabimbHOCTI CTaHy 0a3anbHHX MeMOpaH mapeH-
XiMaTO3HUX OPraHiB i BIACYTHOCTI CXUIBHOCTI A0 (idpoTu3amii. o Toro x Bigomo, mo XCT Bono-
JII0Th MPOTU3aNAILHUM e(eKTOM, OCKIJIbKU 1HTIOYIOTh Pi3Hi Mpo3anaibHi GaKkTopH, 30KpeMa LUTO-
kiau IL-1B Ta IL-6, 3a paxyHok npurHidenas NO-cunrerasu, LIOI'-2 i PGE 2, Ta 3HIKYIOTH Ipolec
okucHeHHs OiKkiB [10].

TakuM YMHOM JOCIHIKEHHS MTOKa3HUKIB OOMIHY MPOCTHX 1 CKIIQAHUX BYTJIEBOIIB MiATBEPIKYIOTH
BIJICYTHICTh 3allaJIbHOI peakuii Ta mponidepaTuBHUX MPOLECIB 3a CYOKIIHIYHOTO mepediry Keto3y y
BHUCOKOTIPOJYKTHBHUX KOPIB Ha MOYATKY JIAKTallii, 10 CIiBMagae 3 pe3yIbTaTaMy JOCHTiPKEHHS 00Mi-
Hy OLNKIB y IIMX TBapHH.

VY Tabnuui 3 HaBeneHI MaJOBUBYEHI 32 KETO3y KOPIiB MOKa3HUKH — (hpaKwii JIMONpoTeiHiB Ta CIiB-
BigHoweHHs (pakuiii ginonpoteini (CDJI) — (koediieHT aTeporeHHOCTi B TYMaHHI MEIHUILINHI ).

Tabmuns 3 — Jlimigorpama 3a cy0K/IiHiYHOTO Mepediry kero3y B KopiB

BioxiMivuHUIT TOKa3HUK KniniuHo 310poBi P< CyOKTiHIYHUH KeT03 Hopwma
XoJsecTepos1, MMOJIb/JT 2,73+0,188 0,5 2,99+0,331 1,56-3,64
TpHaIITITIIEPOITH, MMOJIB/ T 0,18+0,011 0,04 0,25+0,018 0,18-0,64
JITIBI', MMoJb/1 0,93+0,037 0,1 0,760,102 —
JITTHT, MMob/1 1,710,156 0,05 2,110,233 —
JITIHT, MMoJib/i 0,081+0,005 0,01 0,12+0,008 —
B-nimonporeinu, ym.o1. 5,29+0,241 0,02 6,27+0,273 4,0-6,2
CDJI (KA) 1,910,126 0,001 2,97+ 0,151 —

3a manuMu TabmuIi 3, y KOpiB 3a CyOKIIIHIYHOTO Tepediry KeTo3y BMICT XOJIECTEPOIY BipOTiIHO
HE BIJIPI3HSAETHCS BiJl NIOKa3HMKA B KOHTPOJIbHIN TpyIi 1 BXOAUTH B MeXi pedepenTHoi HopMmH (1,56—
3,64 MMOJIB/T).

BwmicT TpuanmnriineponiB, HaBMaky, 32 KETO3Y BIPOTIAHO MiIBUIICHUH MOPIBHSHO 3 TBapHHAMU
KOHTPOJIbHOI TpynH B 1,4 pazu. BMmicT ninmonpoTeiHiB BUCOKOI I'yCTHHM MaB TE€HACHLIIO A0 3HWKEHHS
3a CyOKIIIHIYHOTO KeTo3y — iX BMICT 3HU3UBCS Y 1,2 pa3u, a HU3bKOI TYCTUHH — TE€HJEHIIIO 10 30111b-
nieHHs B 1,2 pasu, 1o i 3yMOBWJIO BiACYTHICTb 3MiH KOHLEHTpaLii 3arajibHOro xonectepoiy. OnHak,
3a CyOKIIIHIYHOTO Tepediry KeTo3y CIOCTepIiraioch BipoTifHe MiABHUINEHHS BMICTY JIIONPOTEIHIB Y-
K€ HM3bKOi TyctuHH B 1,5 pasu. OcraHHe choiBmajgano i3 CHPSIMOBAHICTIO 3MiH BMicTy [3-
JNONpoTEiHiB, BU3HAYCHUX 32 MeToA0M bypiureiina 1 Camast, 3riiHO 3 SIKUM MTOKa3HUK BipOriaHo 30i-
npmuBcs B 1,2 pasu. HalOinpin moka3oBUMHU OyiM 3MiHM CIIBBiTHOUICHHs (pakiiid JiNMONpoTeiHiB
(CDJI) — (xoedimienT areporeHHOCTI B TyMaHHii meautuai — JITTHI+HJITTHIT/JITIBT). 3a cyOxominig-
HOTO Tepediry KeTo3y Ieil MOKa3HUK 3 BUCOKUM CTYIIEHEM BipoTigHOCTI 30imbImBes B 1,55 pasu.

OTxe, 32 CyOKITIHIYHOTO TIepebiry KeTo3y B KOPIiB CHOCTEPITaloThCs TOPYIIEHHS OOMIiHY JIITIIIB 1
JNONpoTEiHIB y (HOpMi TiepTpHAMITIIIEpH/IeMil Ta TiNepIinonpoTeiHeMii 3a paXyHOK JIHOMpoTei-
HiB JTy’)K€ HU3bKOI TYCTHHU Ha Tii TeHneHii qo migsumennas JIITHI ta samkenns JIIIBI. Le migTee-
PAXKYETbCS aHAIOTIYHUMHU 3MiHaMu BMicTy B-nminonpoteiniB Ta piBHem CDJI i xapakTepHo A7 mova-
TKOBOI cTail ninmomoobimizaniiHoro cuapomy [1, 4, 11].

Opep>xaHi pe3yJIbTaTH 3a CyOKJIIHIYHOT (JOPMHU KETO3y KOPIB KOPEIIIOIOTh 3 HaBEJACHUMU BHIIIC J1a-
HUMH 1100 BiJICYyTHOCTI 3alajbHOI peaKilil Ta TeHAEHIT 10 GiOpoTH3alii mapeHXxiMaTo3HMX OpraHiB.
Le takox cniBnagae 3i 3MeHmeHHaM Bmicty XCT, ski, K BiZoMO, 3HIXKYIOTh BMICT C-peakTUBHOTO
0isIka, CIIOBUTHLHIOIOTH MTPOTPECYBAHHS aTePOCKIEPO3y, OJIOKYIOTh MEPEKUCHE OKUCHEHHS JIIMiJiB T0-
Psia 31 3rajaHKMHM BHUIIE MPOTU3ANAIBHUMU BiactuBocTsMu [ 10].

TakuM 4YMHOM, OJiepKaHi Pe3yJIbTaTu JOMOBHIOIOTH BIIOMOCTI IIO/0 MaTOr€HE3y KeTO3y B KOPiB
Ha CyOKJIIHI4HIN cTaaii i € OCHOBOIO A ii JIarHOCTHKH Ta OLIHKM CTaHy 3J0POB’sl KOPiB y pasi JiKy-
BaHHS Ta KOPEKIIIl IIbOr'0 CTaHy.

KopoBam xBopuM Ha CyOKIiHIYHMH KeTO3 JUIs JIKyBaHHs 3agaBanu npemnapat “Rindavital”.
TBapunu Oynan obcTexeHi yepe3 2 THXKHI micis JiKyBaHHsS. Y AOCHiAHIN rpyni mokpammscs 3ara-
JBHUM CTaH, HOPMaJi3yBaJIUCh PIBEHb IIFOKO3W Ta KETOHOBUX TiJI B CHPOBATII KPOBIi, HE BiJPi3H si-
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JUCH B KOHTponbHOI rpynu kopiB mokasHuku ['Tl, XCT Ta 'Al''c, 3HM3UBCS BMICT TPHAIIMITI i-
uepouis, JIIIJAHI', B-mimonporeiniB Ta mokazauk COJI, Mo CBITYUTH MPO YCIHIMIHICTH CBOEYACHO-
r0 3aCTOCYBaHHSA KOPETYIOUHX 3aXOMiB 32 CYOKIIHIYHOTO mepediry KeTo3y Y BHCOKOMPOIYKTH B-
HUX KOPIB.

BucnoBku. 1. B cupoBarii kpoBi He BCTAaHOBJICHI BIpOTiIHI 3MiHH KOHIICHTpAITii 3aralbHOTO O1J1-
Ka #oro ¢pakiiii 3a cyOKITIIHIYHOTO 1Mepediry KeTo3y B KOpiB, BUSBICHHUI HOPMAJILHUI PiBEHb MPO3a-
NMaJbHUX Ta MPOTH3AMAJIBHUX IIUTOKIHIB y CUPOBATII KPOBI TBapWH, 1[0 BKAa3ye Ha BiJACYTHICTH 3aria-
JIEHHS 32 CYOKITIHIYHOI (hOPMU KETO3Y.

2. Y xopiB XBOpHX Ha CyOKIIIHIYHHAN KETO3 BHSBIIEHE BipOTigHE 301IbIIEHHS BMICTY TPHAIMITIII-
uepomris, JIIIJHI, B-minmonpoTteinie Ta mokaznuka CPJI Ha T BiICYTHOCTI BIPOTITHUX 3MiH BMICTYy
3arajxpHOTO XoJecTepoiy Ta xonectepoiry JIIIBI i JITTHT .

3. 3a cyOKIIIHIYHOTO KETO3Y CIOCTEPIraeThCs TiMOTTiKeMis, sIKa IPU3BOIUTH 10 3HIKCHHS CHHTE-
3y riikomporteiniB, 3aranpHux XCT ta [ 1 Il pakmiit cupoBaTkoBUX Tiiko3amiHormikaiB. PiBens 111
¢pakmii cupoBatkoBux ['Al" OyB omHaKOBHUI 31 3M0pPOBUMH TBapHHAMH, IO BKa3y€ HA BIACYTHICTBH
CTPYKTYpPHHX 3MiH 0a3alilbHUX MEMOpaH MapeHXiMaTo3HUX OpTaHiB.
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Masou3y4yeHHble 3BeHbsl HAPYIICHHIl 00MeHa JUIHJI0B U IVIMKOKOHBIOTaToOB IIPHU Cy0K/INHUYecKoli ¢popMme KeTo-
32 y BBICOKONIPOAYKTHBHBIX KOPOB

. B. Kuokaio, O. I1. Tumomenko, B. A. ITaceunux, H. U. Kopenen

VY CTaHOBJIEHO OTCYTCTBHE BOCHAICHUS U CTPYKTYPHBIX H3MEHEHNH 0a3aibHBIX MeMOpaH HapeHXWMaTO3HbBIX Opra-
HOB TpU CYOKIMHHUYECKOM TEUEHHH K€T03a Y KOPOB, YTO MOATBEPXKJACTCS OAMHAKOBBIM CO 3J0POBBIMHU KHBOTHBIMH
YPOBHEM MPOBOCHATUTENBHBIX H IPOTUBOBOCHANINUTENbHBIX TUTOKUHOB U III ¢pakunu riuko3aMUHOTIHKAHOB CHIBOPO-
TKH KPOBH.

BeIsB€HBI HaYaNbHBIE IPU3HAKY JTMIIOMOOMIN3ALMOHHOTO CHHAPOMA, O UM FOBOPUT JOCTOBEPHOE YBEIMUIEHHE COIE-
prkanust Tprarranieponos, JIITJHII, B-mumonporenaoB Ha GoHE OTCYTCTBUS AOCTOBEPHBIX U3MEHEHHI COJepiKaHus 00-
IIETO XOJIeCTEpOIa U X0IeCTepoa JTUIONPOTEUI0B BEICOKOH MNIOTHOCTH U JIUMONPOTEHI0B HU3KOH MIIOTHOCTH NPH CYOKIH-
HH4YecKol ¢opme kerosa. [Toseimenue | u I ¢ppaxnuii rIMKo3aMUHOTIINKAHOB (XOHAPOUTHH-6 U XOHAPOUTHH-4 Cyb(haToB)
YKa3bIBaeT Ha pa3BHTHE CyOKIMHIIECKOH OCTEOJUCTPODHH.

BroxumudecknMu cuMnToMaMu CyOKIMHIYECKOH (POPMBI KETO3a SIBIISTIOTCS] YMEHBIISHHsT KOHIIGHTPALUH TIIFOKO3BI, 110-
BBIIICHAS] KOHIIGHTPAaIlMH KETOHOBBIX TeJ, BCEX IIMKOKOHBIoratoB, kpome III ¢pakmum (CHIBOPOTOUHBIX ITIMKO3aMHHO-
TJINKAaHOB), MOYEBHHBI, HE3HAUUTEJbHOE MOBBILEHHEe akTUBHOCTH ACAT, conmepxanus Tpuanmwiriuneponos, JIITJHIL,
B-munonpoTenHoB. B mpenenax HOPMBI OCTAlOTCS COJEP)KaHUE WHTEPIICHKUHOB, o0miero Geinka, IPOTEHHOTpamMa, YPOBEHb
III ¢pakium CHIBOPOTOYHBIX TIIMKO3aMHHOTIIMKAHOB, KOHIEHTpAIM 00Iero xoecrepona, xoiectepona JIIIBIT u JIITHII,
o0miero kanplys, Heopraumdeckoro ¢ochopa, Onnupyouna, aktuBHOCTh ATAT.

KiiouyeBble cj10Ba: KOPOBBI, KETO3, OOMEH JIMIIHAOB, XOJIECTEPOI, XOHAPOUTHHCYIb(ATHI, TNIMKO3aMHUHOITIMKAHbI, MHTEP-
JICHKIHBL

Insufficiency known links of lipids metabolism and glycoconjugates violation at subclinical form of ketosis in
highly productive cows

D. Kibkalo, O. Timoshenko, V. Pasichnik, M. Korenev

Absence of inflammation and structural changes of basal membranes in parenchymatous organs at subclinical course of
ketosis in cows was detected, that is confirmed by the identical level with healthy animals of pro-inflammatory and anti-
inflammatory cytokines and third fraction of glycosaminoglycans in serum blood.

The initial signs of lypomobilization syndrome were determined, on what specifies reliable increasing of triacylglycer-
ols, lipoproteins of very low-density and B-lipoproteins content on a background absence of reliable changes of total choles-
terol and cholesterol of high- and low-density lipoproteins content at subclinical form of ketosis. The increasing of first and
second fraction of glycosaminoglycans specifies on development of subclinical form of osteodystrophy.

Researches were conducted on cows of red dairy breed in 3-5 annual age, with the productivity over 6000 liters
for a lactation. Animals were clinically inspected in the first weeks after lactation. Urine and blood were selected for a
biochemical analysis. Two groups were formed with 7 cows in each — control and experience. To the experience group
were entered cows with the presence of ketone bodies in urine (in 2-3, that were determined by the indicatory ribbon
of "Ketophan"), and in serum blood (1.1-2.1 mmol/l, that were determined by ketometer of Optium Xceed (USA).
In cows of experience group were hyporexia, oppression, tachycardia, tachypnoea. These signs were absent in a con-
trol group, and the level of ketone bodies in the serum blood folded 0.4-0.7 mmol/I. In urine of animals from this
group the ketone bodies were not detected.

In the serum blood of experience and control groups are determined: content of general protein and percentage composi-
tion of it fractions, concentration of urea, general bilirubin, glucose, general calcium, inorganic phosphorus, general choles-
terol, triacylglycerols, fractions of lipoproteins (high-, low- and very low-density), correlation of lipoproteins fractions, con-
centration of beta-lipoproteins, glycoproteins, general chondroitinsulfates, fractions of glycosaminoglycans, activity of ami-
notransferases, alkaline phosphatase. The results were subject to statistical treatment.

At the subclinical form of ketosis in cows are observed the violations of lipids and lipoproteins exchange in form of hy-
pertriacylglyceridemia and hyperlipoproteinemia due to lipoproteins of very low-density on a background of tendency of
lipoproteins of low-density increasing and decreasing of high-density lipoproteins. It is confirmed by the analogical changes
of content of beta-lipoproteins and level of lipoproteins fractions correlation. It is characteristically for the initial stage of
lypomobilization syndrome.

The results at the subclinical form of ketosis in cows, that were obtained, correlate with the above -mentioned data
relating to absence of inflammatory reaction and tendency to fibrotization of parenchymatous organs. It is also coin-
cides with decreasing of chondroitinsulfates content, that, as known, reducing the content of C-reactive protein, slow-
ing down the progress of atherosclerosis, blocking the peroxide oxidation of lipids next to the above-mentioned anti-
inflammatory properties.

In the serum blood at subclinical form of ketosis were detected the decreasing of glucose concentration, increasing
of ketone bodies concentration, all glycoconjugates except of third fraction of serum glycosaminoglycans, urea, insig-
nificant increasing of aspartate aminotransferase activity, content of triacylglycerols, lipoproteins of very low-density,
beta-lipoproteins. Due to the norm limits was content of interleukins, general protein, proteinogramm, level of third
fraction of serum glycosaminoglycans, concentration of general cholesterol, cholesterol of high- and low-density lipo-
proteins, general calcium, inorganic phosphorus, bilirubin, activity of alanine aminotransferase.

Key words: cows, ketosis, lipid's metabolism, cholesterol, chondroitinsulfates, glycosaminoglycans, interleukins.
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