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BILJIMB OPTAHIYHOI TA HEOPTAHIYHOI CITOJIYK CYJIb®YPY
HA PENPOAYKTUBHY 3JATHICTb KPOJIEMATOK

AHoTanis. MeToro JoCiKeHHS 6yno 3’5ICyBaTH BIUIUB BUIIOIOBAHHS cyan)ypy LUTPATy Ta
cynb(fpaTy Harpito 3a 14 1i0 1o ociMeHiHHS i ynpomosx a0 20 1o0u nakramii Ha PeMpOyKTHB-
HY 3[aTHICTh KPOJIEMATOK Ta 30epekeHicTh mpHrmiony 10 40 no6u xutrs. st KOCTiKeHHs
Oyio c(hOpMOBaHO TpH TPYNHU KPOJIEMATOK B yMOBaX TMPOMHCIIOBOTO TOCTIONAPCTBA. Kponewmar-
KaM KOHTPOIbHOI IPYIIH 3T0NOBYBAITH 6e3 00MeKEeHHSI TOBHOPAIIOHHUH IpaHyIbOBaHUH KOMOI-
KOPM 3 BUJIBHUM noctynom 1o Boxu. Teapuram I JOCIIZIHOT TPy 3roJ0BYBall KOPMHU PALliOHY
KOHTPOJIBHOI I'PYIIH i BIIPOJIOBX JIOOM BHUITOIOBAIN CYNIbQYpPY LIUTPAT, 3 PO3PaXyHKy 8 MKI S/Kr
Mmacu Ttina. CamurpsiM 11 mocminHOT rpynu 3romoByBaiad KOPMH PallioHy KOHTPOJIBHOI TPYyMH 1 3
BOJIOF0 3aaBai cynbdar Harpiro (Na,SO,) B kinekocti 40 Mr S/kr macu Tina. Jlo6aBku kpoie-
MaTKaM BUIOoBaH 3a 14 mi0 1o ociMeHiHHA 1 yripomosx a0 20 mo6u makramii. PempogykrusHy
3IaTHICTh KPOJIEMATOK Ta 30ePEIKEHICTh KPOJICHIT KOHTPOJIOBaU 3al4 mi0 10 OCIMEHIHHS 1 10
40 no6u xuTTs KposeHsT. BecranosneHo, mo Ha 1, 20 1 40 100U KUTTS KPOJIEHST iXHS KUIBKICTD
y 111l mocnigHux rpynax Oynia BUILOIO CTOCOBHO KOHTPOJIIO 3 IIEPEBAro0 y Mepiiil JociiHii
TpyMi, SIKi CIOKKUBaIM IUTpat cynbdypy. CepeqHs Maca OJHOTO KpOJeHATH y THi3xA1 Ha 1, 20 140
nobu nepeBurnyBana Ha 1,8; 5,2 1 6,4 % KposeHAT BigHECCHUX 10 KOHTPOI0. CepeqHs KiabKiCTh
MIPOYKOBaHOTO MoJoka kposiemarok I i II mocnizgaux rpymn Oyna BiamosinHo Bumioro Ha 10,2 % i
6,6 % 3a 100y Ta 3a 20 mi0 JaKTaIHHOTO HMEePIOAy MOPIBHIHO 3 KOHTPOJIEM. 30epEIKEHICTD KPO-
nenst y 1111 nocnigaux rpynax Oyna BiAmoBinHO BUIO Ha 6,4 16,4 % 1a 3,6 14,4 % Ha 20140
JI00M KUTTS KPOJICHST MOPIBHSHO 3 KOHTPOJILHOIO I'PYIIOLO.

Karodogi ciioBa: xpouti, crionyku cynbQypy, NpUILTijA, 30epeXeHICTh KPOICHST

BCTYII

HanoTexHOMOTii BUKOPHCTOBYIOTHCS Y TOMIBII CITCHKOTOCIONAPCHKUX TBAPUH UL TTOKpPa-
IIeHHS O10I0OCTYIHOCTI MOXXMBHHUX PEYOBHH B OpraHi3M, 3a0e3Me4YeHHS BHIIUX IOKAa3HUKIB
CMaKy, KOHCHCTEHIIii, TpuBajocTi 30epiranns ixapoi npoxykmii [1, 17]. Hanogactunku 36epi-
TafoTh YHIKaJIbHI BIACTUBOCTI, Y PE3YABTaTi YOTO 3HAYHO MOKPANIYIOTHCS (i3UKO-XIMidHI BIIac-
THUBOCTI 3aCTOCOBAHMX MarepiajliB, y TOMY YHCIi il MiHepanpHHUX pedoBuH [18]. HanorexHomorii
3aCTOCOBYIOTH y BeTepHHApHiil (hi3i0yorii, 11 BIATBOPEHHS Ta TCHETUKH TBAPHH, MOJICKYIISIPHOT
Ta KIITUHHOI 0i0JIOTii, 10 J03BOJISIE NOCTITHUKAM MPALOBAaTH 3 OiOJOTIYHUME CKJIaJOBHMH,
takumu sk JJHK, mpoTeinn abo KIITHHA Y HEBENMUKUX KUTBKOCTAX, SIK MIPAaBHUJIO0, HAHOMITPH a0o
nikomitpu [5]. KommekcHi HaHOMpPOTrpaMy BHKOPUCTOBYIOTBCS y CHCTEMAax >KUBJICHHS TBapWH-
HUIITBA 3 BUKOPUCTAHHSIM HAasIBHUX IHCTPYMEHTIB Ta METO/IB, 10 HE BIUIMBAIOTH HA 3I0POB'S Ta
00po0yT TBapuH. Ll TEXHOIOTIS MPOMIOHYE Kpalli pillleHHs U1 3aCTOCYBaHHS Ta BUPOOHUIITBA
NPOAYKLil TBAPUHHHITBA, SIKI MOXKYTh JOIMOMOITH 3MEHIINUTH BUTPATH Ta MOKPAIIUTH SKICTh
KiHIIEBUX TTOKa3HUKIB [6]. 3acTOCyBaHHS HAHOTEXHOJIOTIH € IEPCIEKTUBHUM y CUTBCHKOMY TOC-
MOJAPCTBI Ta Xap4yoBOI MPOMHUCIOBOCTI, JUIA JIarHOCTUKU Ta MPO(MITaKTHKH XBOPOO, MOKpa-
IICHHS BIIACTHBOCTEH POCIIMH 3aCBOIOBATH MOXKHMBHI PEYOBHHH TOIIO [16].
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HaiiBa)xnuBilmM 3aCTOCYBaHHSM y Wil raiy3i € HaHOMiHepanu. BoHH XapaKTepu3yroThCs
po3mipoMm wactuHOK Bif 1 go 100 uM. [leski 3 HUX € CTaOUTPHUMH TIPU BUCOKIH TeMIiepaTypi
Ta THCKY, BOHH JIETKO 3aCBOIOIOThCS y CHCTeMi TpaBieHHs [3]. Lle mpu3BoanTh 10 Kpamoi B3a-
€MoIii 3 IHIMMU O10JOTIYHO aKTUBHIMH PEUYOBHHAMM, 3aBISKH OUTHIIIH TuTomIi moBepxHi [20].
Jlesiki NOBEepXHEBO aKTHBHI HAHOMiHEPaJH Ta HAHOKOMIIOHEHTH MOXKYTh 3B'SI3yBaTH Ta BUNAIISTH
TOKCHHHM Ta IaTOreHH. Tak, HAHOYaCTUHKH APreHTyMY JEMOHCTPYIOTh aHTUMIKpOOHHMI e(pekT
[13]. JocaimKkeHHIMH BCTaHOBIICHO, 1[0 BUKOPHCTAHHSI HAHOMIHEpaJiB, TAKUX SIK HAHOCEIECH,
HAHOXPOM, HAHOLIMHK, MOKE ITOKPAIIUTH OMIPHICTh OPTaHi3My 10 HEiHPEKIIITHIX 3aXBOPIOBaHb
Ta SKICTh IXHBOI MPOAYKIIil, 0COOIMBO 1€ TTO3HAYAETHCA MIPH 3aMiHI HEOPTraHIYHUX COJIeH MiHe-
pajbHUX ENEMEeHTIB Ha OpraHiYHi HAHOCIIONYKH, LIO INHPOKO BHKOPUCTOBYETBHCS y >KHBJICHHI
TIPOMHUCIIOBHX TBapuH [14].

Kponukn xapakTepu3ylOThCSI MAIUMHU PO3MipaMH Tilla, OUTBIIAM BUKOPHCTAHHSIM KOPMIB,
LIBUIKAMH TEMIIAMH POCTY, SIKICHUM IIO)XMBHUM M’SICOM, PaHHBOIO CTATEBOIO 3PIIIICTIO Ta BUCO-
KHMM TIOTEHI[iaJIOM T€HETHYHOTO BiZOOpY MOPIBHIHO 3 iHIIMMHU ClIBCHKOTOCIIOJAPCHKUMH TBa-
puHamu [8]. SAkicTh criepMu — 3amopyka YCHIIIHOTO 3aIUTiTHEHHS y IUIEMIHHUX KPOJHUKIB Ta
MIOKa3HUK PENPOLYKTHBHOI 31aTHOCTI KposieMaTok [11]. Ha nuryHKoOBO-KHIIKOBE BCMOKTYBaHHS
MiHEpaJbHUX PEUOBHH BIUIMBAE€ HU3KA YHHHHKIB, BKIFOUAIOUN HOTO XiMiuHY (OpMY: pO3UHHHI
CHONYKH (OKCHAH, TIIPOKCUAN, IUTPATU Ta CYIb()ATH) JETKO MOTIMHAIOTECS, alle HepPO3UNHHI Y
BOIIi CIIONYKH (Cyb(imn) 3aCBOIOIOTHCS MOTaHO. MiHepa bHI PEYOBHHH B OpraHigHHX (popmax
MAalOTh OUTHII e(eKTHBHE BUKOPHUCTAHHS B OpTaHi3Mi Ui 30UTBIICHHS iX 010ZOCTYITHOCTI, IO
TIPU3BOAUTE A0 TOMIIMIICHHS 00CATY SSAKYIATY, PyXJIHMBOCTI CIIEPMAaTO30i/iB, a TOTIM 1 (pepTIIb-
HOCTI CaMIIiB Ta 3aIlIiIHIOBAIBHOI 34aTHOCTI KponeMarok [15]. s omepxaHHS HAaHOYACTHHOK
po3pobiieHo Aekinpka MeTomiB [12], mo BKITIOUAIOTh TEPMivYHE BiIHOBICHHS, METOI BHIIAPOBY-
BaHHS ITapH METANIB, TEXHIKY MiKpOEMYIbCil, MeXaHI9HEe TOAPIOHEHHS Ta XiMiUYHE BiTHOBICHHS
[10]. Omgnak, He 3aJ7€KHO BiJ TEXHOJIOTIi OTPIMAaHHSI HAHOYAaCTHHOK BiJI3HAYEHO IXHIO IIepeBary
Yy BUKOPHUCTAHHI JIJIs OpTaHi3My TBapHH, X04a TAKHX JOCIiIKeHb He 0arato, 0CoOIMBO y KPOJIiB-
HULTBI. Hamu npoBeneHi TOCIiPKeHHS 3 BUBYCHHS BIUIMBY HAHOCIIONYK Ha OpraHi3M KpOIH-
KiB, JI¢ BiZI3HAYCHO MO3UTHUBHHUII BIUIMB Ha IapaMeTpH OPraHi3My Ta PeNpOXyKTHBHY 3IaTHICTh
[2; 9] MeTOIO FOTO EKCIEPUMEHTY Oyl 3°sICYBaTH BIUTMB BHUIIOIOBAHHS CYIb(QYPY HHUTPATY Ta
cynbegary HaTpiro 3a 14 mi6 g0 ociMeHiHHS 1 yponosx 1o 20 1o6u JaKTalii Ha peIpONYKTUBHY
3IATHICTH KPOJIEMAaTOK Ta 30epexXeHiCTh npuriony 1o 40 1o0u KUTTS.

MATEPIAJIN TA METOJH

JocnimKkeHHs TPoBEeHI Ha KpoJeMaTKax Ipyroro okpoxy nopomu Hyla y T30B «lopmuis»
c. Hobpstan Topomompkoro paitoHy JIBBIBCHKOI 0ONIACTi, SIKMM 3aCTOCOBYBajJHM OpTaHiuHy Ta
HEOpTaHIYHYy CHOIYKH CyTb(ypy ¥ Pi31070Ti9HO OOTPYHTOBAHHX KITBKOCTSIX Ha MOJIOTHIKY KPO-
JiB y TOINEpEeaHbOMY HOociimKkeHHI. CaMUIlh pO3IUIIN Ha TPU TPyIH (KOHTPOJIBHY 1 IBi JOCII-
HUX), 10 20 TBapWH y KOXKHIH, MiaiOpaHnuX 3a MPUHIUIIOM aHaioriB. KpoixemaTkam KOHTPOIBHOL
rpymu (K) 3romoByBanm 6e3 0OMexeHHs TOBHOPAIIOHHHH TPaHyTbOBaHUKA KOMOIKOPM, IO Mic-
tuB 18,5 % cuporo nporeiny, 8,0 % cupoi kiiTkoBunH, 3,0 % cuporo xupy ta 2250 ME kkai/kr
3 BUTBHUM JOCTYIOM 10 Boau. TBapuaam I gocmigHoi rpynu ([ — I) 3rogoByBanmm kKopMu parioHy
KOHTPOJIBHOI TPyNH 1 BIPOIOBXK 00 BHIIOIOBAIH CyIb(ypy LMTPAT, 3 PO3PaxyHKy 8 MKI S/Kr
MacH Tina. Posunn cyne¢ypy murpary (1,0 r/am?, pH 1,38) orpumano Bix T30B «Hanomarepianu
i HarHOTEeXHOMOTI1», M. Kuie. Camurisam 11 mocmigHoi rpymu ([ — I1) 3roqoByBaii KOpME parioHy
KOHTPOJIBHOI TPYTIH i 3 BOIOIO 3aaBaiu cyabdar Harpito (Na,SO,) B kinpkocti 40 Mr S/KT Macu
Tina. Jlo6aBKHM KpojieMaTKkaM BHUITOIOBaNH 3a 14 mi6 10 ociMeHiHHS i yrnponosx mo 20 nqobu nax-
tanii. Jocmin TpuBas 95 ni6, B ToMy umchi migrorosunii mepion 10 mi6, mocmigauit — 85 mib.
VY miaroroBuomy mepioni Ha 10 mo0y Bix MOYATKy AOCITIKEHHS Ta y mociigHomy Ha 20 moly
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naxTamii (65 1o6a BUMIOOBaHHS H00ABOK) Y KPOJIEMAaTOK BU3HAYANN 3aIUTiTHIOBAIBFHY 30aTHICT
IUITXOM TIPOIMYITyBaHHA Ha 12 moOy micis ociMeHiHHsI, OLIHIOBAIH KIIBKICTh 1 Macy i 30epe-
JKEHICTh KPOJICHAT y THI3AL MICIII HApOKEHHS Ta BIPOAOBXK 10 40 m0OOBOTO BiKY, BU3HAYAIH
MOJIOYHICTh KPOJIEMATOK PO3PaxyHKOBHM METOJIOM: JUISl IbOTO BU3HAYAIM 3arajbHy Macy THi3Aa
Ha repiry 100y HapokeHHs 1 Ha 20 — Ty 100y JKUTTS, Pi3HUIIO MHOXKWIIM Ha 2,2 — OTPUMYBAJIH
PO3PaxXyHKOBO KIIBKICTh CHOKHTOTO KPOJICHATAaMH MoJIoKa. BeraHoBieHo, o Ha 1 T mpupocty
MacH Tijia mpumnanae 2,2 T MOJOKa.

Bkazani metoam, onrcaHi y JoBigHUKY [ 19]. MaremarindHa 00poOKa pe3yibTariB JOCHTiHKEHb
Oyna po3pobieHa CTAaTHCTHYHO 3 BUKOPUCTAHHSIM MPOTPaMHOTO MmakeTy Statistica 7.0 mporpam-
Horo 3abesmeueHHs (Stat Soft, Tanca, CIIIA). BimMiHHOCTI MiX BEIWYHHAMH y KOHTPOJBHIH
Ta eKCIIepUMEHTaJbHIN rpymax Bu3Hadamy 3a qomomMororo ANOVA, e BiIMiHHOCTI BBaXKaJHCs
nmocroBipauMHE Tipu P < 0.05.

PE3VJIBTATH JOCJIAKEHHSA TA OBI'OBOPEHHAA

3a ocTaHHI pOKH PENPOILYKTUBHA 3/1aTHICTh KPOJIEMATOK Ha CyYacHUX MIPOMHCIIOBUX (epMax
IiIBUIIMIIACS 32 PaXyHOK BHKOPHCTAaHHS IITyYHOTO OCIMEHIHHS, TOPMOHAJIBHOI CTUMYJISLIT Ta
cenekuiHoi podotn. OmHAK, icHye HU3Ka IpoOiieM 3 3a0e3MeUeHHSIM y pallioHi MiHepalbHUX
PEUYOBHH Ta €HEprii Mij] 4ac MepIoi Ta Apyroi JIAKTamii, Mo MPU3BOAUTE 1O 3HWKEHHS PENpo-
JYKTHBHOI 37JaTHOCTI KpOJIEMaTOK Ta BHOpaKyBaHHS MaTOYHOTO morouiB’st 10 80 % ympomosx
poxky. IIpoBeneHHi MOCTiIKEHHS BKa3yIOTh PO BAXKJIMBICTH 3a0€3MEUCHHS MTOBHOIIIHHAM 30a-
JIAHCOBAaHMM DALlIOHOM 32 MiHEPaJbHUMH PEUYOBHHAMH MOJIOJMX CaMHIlb BIIPOMOBXK JIAKTAILil,
sIKi OaraTo eHeprii opraHi3My BiIJAalOTh IS BUPOOJICHHS MOJIOKA 1 PO3BHTOK €MOPIOHIB IiCHIS
3aIUTITHEHHS Ta IIe ¥ IMpOJOBXKYIOTh 30UIBIIYBATH Macy Tijia, MO € (i3i0JOTiYHAM IPOIEeCcOM
[8]. Tomy MeTor0 HAmIOTO MOCIHIIKEHHS OyI0 BHBYWTH BIUTUB BHIIOIOBAHHSA CYIbQYpY LUTPATy
Ta cynb(haTy HaTpPil0 Ha BIATBOPHY 3IATHICTh W MOJOYHICTH KPOJIEMATOK, PICT i 30epekeHICTh
kpoierar a0 40 no6osoro Biky. [IpoBeneHnii aHami3 pUCYHKY | BKa3ye, IO MIiCIs OCIMEHIHHS
KpOJIEMATOK y BCiX TpymHax iX 3amIiHIoBaHICTh cTaHoBmIa ogHakoBol00 %. Ilepiox cykpins-
HOCTI TpHBaB y cepegaboMy 31 moly, mo € y Mexax (i3ioIoridHuX mapaMeTpiB IS bOTO BUILY
TBapuH. OKpOIJI y KPOJIEMATOK IPOXOAUB O€3 yCKIJIaAHeHb, B OCHOBHOMY y HIYHHUH mepiox, MepT-
BOHAPOPKEHNX KPOJICHST Y THi3/1 He OyJI0 BUSBIICHO. 3aCTOCYBaHHS KpoJeMaTKaM OpraHiqHoi Ta
HEOpTaHi4HOi CIONYK cynbdypy 3a 14 i 10 ociMEeHIHHS CIPHUSIIO KPAaIiil 3aIUTi THFOBAHOCT, IO
BIDIMHYJIO Ha KUTBKICTh MPUILTOAY Y THi3MI. Tak, Ha meprry 1o0y KUTTS KPOJICHST iXHS KiTbKICTh
y I i II nocniganx rpynax Oyna BixnmoBigHO BHIIOIO Ha 8,5 1 4,2 % MOPIBHAHO 0 KOHTPOJb-
Hoi Tpymu. [IpomoBKeHHsT TOCHTIHKEHb BKa3yIOTh, IO Taka 0COONMBICTh Oyna Big3HaueHa U 10
40 moOu XKUTTS KPOJICHAT. 30KpeMa, KUTbKicTh KposeHaT Ha 20 i 40 mobu xwutta y [ 1 11 mocmiganx
rpynax Oyna BigmosizHo Bumoro Ha 10,4 14,4 % Ta 14,0 (P<0,05) i 4,6 % TOpIBHAHO 10 KOHTP-
OJIBHOI TPYIIH.

VY 6Giocdepi ¢izuuHi, XiMigHI Ta OIONOTIYHI BIACTHBOCTI PEYOBHHU BHU3HAYAIOTHCS (Hi3WKO-
ximMivaUMHE siBATaMA. OHAK, TUTBKH PO3Mip PEUYOBHHHU 3MEHIIYE Jif0 UX 3MIHHUX CHII. Po3Mip
pedoBuHN HalOyBae HOBUX (Di3MKO-XIMIYHHX XapaKTepUCTHK [4]. HaHOYaCTHHKH 3aHIIAlOThCS
3aXWIIEHAMH BiJl pi3HUX THITIB O10aKTUBHHX areHTIB Ta peaKIliii, TAKUX K OKUCIICHHS, CH3MMHA
M XIMiYHa B3a€MOJis 3 IHIIMMHU MoJIeKyIaMu. Lle MosSCHIOEThCSl aKTUBHUM KOMIIOHEHTOM HaHO-
YaCTHUHKH, iIBUIIECHHS iX cTabinpHOCTI [7]. ToMy Ha Hamry TyMKy OTpHMaHi pe3yJabTaTH MOXYTh
3aJeXaTH Bi 3aCTOCOBAHOI CHONYKH Cyab(ypy, sSika BOJIOIi€ YHIKaJIbHUMH BIACTUBOCTSIMHU B
OpraHi3Mi, IO BIUTMBAE Ha CTUMYJIOI0Yi YNHHUKHA OOMiHY pEYOBHH.

[IpoBenenmit aHai3 pe3ylIbTaTiB MOKA3HUKIB POCTY i pO3BUTKY OpraHi3My KpOJICHST 3acBil-
YMB, II0 BUIIOIOBAHHS CIOJIYK CyIb(ypy KpoJeMaTKkaM Jpyroro OKpoiy BIUIMHYJIO Ha BHYTpIilI-
HBOYTPOOHHI Ta IOCTEMOPIOHANBEHUH TepioN IXHBOTO PO3BHUTKY (puC. 2). 30KpeMa, TOCHTiIKY-
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Puc. 1. KinbkicTs npuniony y mincucuuii nepiox (n=30-34)

BaHa Maca KpOJICHSAT, sIKi 3Haxomuucs y THi3ai I gocmigaoi rpymu Ha 1, 20 i 40 mobu iXHBOTO
xuTTa Oyna Bimnosigao Bumoto Ha 10,0; 20,4 % (P < 0,05) i 11,9 % (P < 0,05) mopiBHsIHO
3 KOHTPOJIEHOK Tpymoro. OTpuMaHi pe3ylbTaTH KOPEIIOBa Il 3 MOKA3HUKOM CEpPeIHBOI MacH
OJTHOTO KPOJICHATH Y THi3MI, sikuit Ha 1, 20 i 40 nobu nepeBurryBas Ha 1,8; 5,2 16,4 % (P < 0,05)
KpOJICHAT BiTHECEHHX A0 KOHTporto. Maca kponenst y raizai Il gocmigHoi rpymum Ha 1, 20 i 40
Jo0u XKUTTS Oyna BignoBigHo Bumor Ha 2,8; 6,1 17,0 % (P < 0,05), mo o0rpyHTOBY€ETHCS cepel-
HBOIO MACOI0 OJHOTO KPOJICHSTH 3a BKa3aHUMH IepiolaMHu i cTaHOBHIIA BiqnosigHo 1,1; 2,7 14,3
% TOPIBHSHO 3 TBAPUHAME KOHTPOJIBHOI TPYIIH.
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Puc. 2. Maca ruizaa Ta 0KpeMoro KpoJieHiTH 3a nepiogamu aociigxernnst (n=30-34)

OtpuMaHi pe3yabTaTd MOXYTh BKa3yBaTd IO, CyIb(ypy HMTpaT y BUIOIOBaHIN KUIBKOCTI,
Kpallle 3aCBOIOBABCS y TPAaBHOMY KaHaJli KPOJIEMAaTOK Ta MOJIOAHSKY KpoieHsT 10 40 1o6oBoro
BiKYy, IO CIPHSIIO Kpamlid 0ioJocTyImHOCTI OIOTeHHHUX €JIEMEHTIB y TOMY YHCHi Cynbdypy Ta
MO3UTHBHOMY HOTO BIUTHBY Ha PicT i PO3BUTOK OPTraHi3My KPOJICHST, TOJI SIK BUIIOFOBAHHS CYJIb-
(baty HaTpIl0 BiI3HAYMIOCS MEHILE BUPaXEHUMH JO0CIIPKYBaHUMH [TOKA3HUKAMH iXHBOTO Opra-
Hi3My NOPIBHSHO 3 KOHTpoJieM. [IpoBeeHUMH OCITIIKEHHAMH BiJ3HAYSHO, 1[0 MOJIOJHSK JIBOX
JOCTITHUX TPYII BiA3HAaYaBcs OUTBIIOI MAacoro THi3na Ta omHiei TBapuHH Ha 1, 20 Ta 40 mobu
JIAKTAIIHHOTO TIEPioxy MOPIBHSHO 3 KOHTpoieM. [linCHCHI KPOJCHATa MAOTh BHCOKI TOTPeOH
€Heprii 1 XapaKTepU3yIOTHCS HU3BKOK TEIDIOI30IIIIEI0 Y THI3I, SKIIO TeMIIepaTypa HU3bKa TO
CIIOXKUTE MOJIOKO HE 3aCBOIOETHCS B OpraHi3mi. ToMy 30€peXeHICTh Ta PO3BUTOK KPOJCHSAT Y
THi3/ TIOBHICTIO TOB'sI3aHI 3 KUIBKICTIO Ta SIKICTIO MaTepUHCHKOTO MOJIOKA Ta IIPUILIONY. 3acTo-
CYBaHHsI OpPraHiYHOI Ta HEOPraHIuHOI CHIONYK CYIb(ypy KpojeMaTKaM JOCTiJHUX IPYIl Bia3Ha-
YUITIOCSI OLTBIIO0 KiTBKICTIO BUPOOICHOTO MOJIOKa (puc. 3).
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Puc. 3. MosiouHicTh kpoJsiematok (n=20)

30Kkpema, ceperHs KUIbKICTh IPOAYKOBAHOTO MOJIOKA KpojeMarok | mocmigHoi rpynu Oyia
Buoro Ha 10,2 % (P < 0,05) 3a 100y Ta 3a 20 n1i6 naxramiifHOro nepiomy MOpiBHSIHO 3 KOHTP-
oneM. OTpUMaHi pe3ysbTaTH A0CIKEHHSI MOXKYTh BKa3yBaTH IPO 3arajbHO aKTUBYIOUHH BILIMB
HAHOCIIONYKH CYJIb(Ypy Ha OOMIH PEYOBHH B OpPTraHi3Mi Ta MPOIECY METa00NiI3My B MOJIOYHIH
3aJ1031 KpoJeMarokK, 1o Ourbiie Oya0 BHpaxeHo 3a il cyabdypy nutpary. Jemio iHmn pe3yib-
TaTu OTpUMaHo y Kposemarok Il mocinigHoi rpynu, sKi OTpUMYBaH Cyab(aT HaTpilo 3 BOJOIO,
KiJIBKICTh BHUICHOTO MOJIOKa 32 100y Ta BIpoJoBx 20 1i6 sakraniiiHoro nepioxy Oyia BUIIOO
Ha 6,6% NOPIBHAHO 3 KOHTPOJILHOIO I'PYIOI0 TBAPHH, aJI€ LI PE3yNIbTaTH OyIIM HE BIpOTiTHUMH.

36eperKeHicTb KponeHAT
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%
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Puc. 4. Bignocni noxasnuku 36epesxeHocTi kposeHaT (n=20)

Y3aranpHeHi pe3ynbpTaTi 30epekeHOCTI MOJIOAHAKY 3a nepion ociimkeHHs (40 110 )XuTTA Bix
HApOHKEHHS) Y TOCIHITHAX TpyIax Oy eo BUIIMH MTOPiBHSHO 3 KOHTposeM (puc. 4). oci-
JUKEHHSIMH BITYM3HSHUX Ta 3apyOiKHHAX aBTOPIB BCTAHOBIICHO, IO KiTBKICTh Ta AKICTh MOJIOKA
KpOJIEMaTOK BIUIMBAE Ha 30€pekKCHICTh KPOJIICHAT y Tiepiof akrarii. [[poBegeHnMu 10CIimKeH-
HSMH OTPUMaHi Pe3yJIbTaTH, M0 MiATBEPDKYIOTH Ii y3aranbHeHHsS. Tak, 30epeXeHICTh KpoJie-
HAT y | mocnigniit rpymi Oyna BianmoBigHO Bumooo Ha 6,4 % Ha 20 1 40 700M KUTTS KPOJICHST
MOPIBHSHO 3 KOHTPOJIBHOIO IPYIOI0. BUIIOIOBaHHS HEOPraHiuHOI CIONYKH Cyabdypy ITO3HAYH-
JIOCS MEHIIIE BHPAKEHIMH pe3yNbTaTaMi 30epekeHOCTI MOJOAHAKY. 3okpema, y Il mocminHii
rpyni 36epexeHicTs kponeHsT Ha 20 1 40 1obu xuTTs Oyna BixHmoBiAHO BHIIOK Ha 3,6 1 4,4 %
MOPiBHSAHO 3 KOHTposeM. OTpuMaHi pe3yabTaTh eKCIIEPUMEHTY MOXYTh BKa3yBaTH Mpo OLIbIe
BHPaKeHI KOPEJIAIiiHI 3MiHA Mi>K MOJIOYHICTIO Ta MIPOAYKTHBHICTIO i 30€PEKEHICTIO MOJIOTHSIKY
KPOJIB y IiJICHCHHUH TepioA 3a Aii OpraHiqHOl CIIONYKH CYIb(ypy IUTPATYy.



BUCHOBKHA

BunotoBanns kponuipsiM 3a 14 116 10 ociMeHiHHS 1 ynpogosk 1o 20 1o6u nakrauii cynshypy

LUTpaTy y KUIbKocTi 8 MK S/Kr Macw Tina, BigzHaumiocs BiporigHo 6inmsmoro (P < 0,05) xinb-
KicTio KponeHAT Ha 40 moOy >KUTTS, OUTBIIIOI0 Macoro THi3na Ta ogHoro kpoieratu (P < 0,05)
Ha 20 1 40 no0u Bim HAPOIKEHHS, OUTBIIO0 KUTBKICTIO MMPOXYKOBAHOTO MOJIOKA 32 00y Ta 2 1i0
(P <0,05) Ta BummmMu nokasHukamu 36epeskeHocti 6,4 % ua 40 100y KHUTTS MOPIBHIHO 3 KOHTP-
OJIBHOIO TpyTIor0. BukoprcTanHs y panioHi KpojeMarok cynbhary HaTpito B KitbkocTi 40 Mr S/kr
MAacCH TiJa, CIIPHSIIO BUIIIMM TIOKa3HUKaM MacH THi3zna Ha 40 noOy xutts (P < 0,05) ta TeHaeHmii
JI0 OUTBIIIOT KUTPKOCTI MOJIOKA KPOJIEMATOK Ta MOKA3HUKIB 30epeskeHHs nmpuruiony a0 40 mo6o-
BOTO BiKy IOPIiBHSHO 3 KOHTPOJIEM.
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ABSTRACT

INFLUENCE OF ORGANIC AND INORGANIC SULFUR
COMPOUNDS ON THE REPRODUCTIVE ABILITY OF RABBITS

Widespread use of nanotechnology is now promising in animal husbandry and agriculture for
the diagnosis and prevention of non-communicable diseases, correction of mineral nutrition by
improving the bioavailability of nutrients in the body of highly productive animals. In industrial
rabbit breeding, there is an unresolved problem with prolonging the use of rabbits, resulting in the
rejection of up to 80% of the breeding stock during the year. The results of statistical and scientif-
ic research have shown that balanced feeding plays an important role in providing the body with
energy during pregnancy and lactation, when the animal's body receives the greatest physiologi-
cal load. Some studies have shown that the use of organic compounds of mineral elements in the
form of nanocompounds in the diet of animals, as a substitute for mineral salts, is promising, but
insufficiently studied in animal husbandry. Therefore, the aim of this study was to determine the
effect of feeding sulfur citrate (obtained by nanotechnology) and inorganic compounds — sodium
sulfate, which were used 14 days before insemination and for up to 20 days of milk production for
reproductive function of rabbits and the number of surviving offspring up to 40 life.

The study was performed on rabbits in the conditions of industrial economy. Animals of the
control group were fed without restriction complete ration granular feed with free access to wa-
ter. Rabbits of the I experimental group were fed the diet of the control group and during the day
were fed sulfur citrate, at the rate of 8 pug S/kg body weight. The rabbits of the II experimental
group were fed the diet of the control group and with water used sodium sulfate in the amount
of 40 mg S/kg body weight. Applied additives of sulfur compounds to rabbits were fed 14 days
before insemination and for up to 20 days of milk productivity. The reproductive capacity of
rabbits was controlled by the number of fertilized and single animals, the preservation of rabbits
for 1, 20 and 40 days of life. It was found that on the first day after weaning the number of rabbits
in the I and II experimental groups was higher than the control by 8.5 and 4.2%, respectively.
The results may indicate the effect of sulfur compounds on the number of fertilized eggs, pos-
sibly with indirect effects on female hormonal activity and during fetal development, where the
organic compound was characterized by higher bioavailability than control and group II animals.
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It should be noted that this trend persisted during the following periods of the study. Thus, the
number of rabbits at 20 and 40 days of life in the I and II experimental groups was respectively
higher by 10.4 and 4.4% and 14.0 and 4.6% compared to the control group. The total weight of
rabbits that were in a separate nest of the first experimental group at 1, 20 and 40 days of their
lives was respectively higher by 10.0; 20.4% and 11.9% compared with the control group. Such
results are confirmed by indicators of an individual animal. In particular, the average weight of
one rabbit in the nest at 1, 20 and 40 days of life exceeded 1.8; 5.2 and 6.4% of rabbits in the
control group. The weight of rabbits in the nest of the second experimental group at 1, 20 and 40
days of life was respectively higher by 2.8; 6.1 and 7.0%, which is justified by the average weight
of one rabbit for these periods and amounted to 1.1, respectively; 2.7 and 4.3% compared with
animals of the control group. The body weight of rabbits in the suckling period depends entirely
on the amount of milk received from rabbits, so the amount of milk produced correlates with the
weight of rabbits and the amount of saved offspring. The average amount of milk produced by
rabbits of I and II experimental groups was respectively higher by 10.2% and 6.6% per day and
20 days of lactation compared to the control. Higher milk yields of rabbits affected the percentage
of live rabbits during lactation and after weaning for 40 days of their lives. Thus, the survival of
rabbits in the I and II experimental groups was respectively higher by 6.4 and 6.4% and 3.6 and
4.4% at 20 and 40 days of life of rabbits compared to the control group. Thus, the results of the
study may indicate a better physiological effect of organic sulfur compound obtained by nano-
technology, which was characterized by higher fertility and high fertility of the offspring, greater
bioavailability in the mother, characterized by higher milk production, and the body of rabbits.
nests and individual animals, as well as a higher percentage of preserved rabbits by study periods
compared to the control group of animals.
Key words: rabbits, sulfur compounds, offspring, preservation of rabbits.
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