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Ounenka feiicTBUS yJIbTPaAUCIIEPCHOI0 OKCH/IA KPEMHHS HA OPraHU3M IbILIAT-0poiijiepoB

C.A. Mupownukos, A.C. Mycmaguna, H.3. I'yoaiioynnuna
DedeparnvHblil HAy4uHbILL YeHmp OUOTOSUMECKUX cuchem u azpomextonoautl Poccuticroti akademuu nayx (2. Operbype)

AnHoTauus. [Topucteiit yneTpagucnepcHbiii okcun kpeMuus (YU SiO,) mosydus mmpokoe nmpuMeHe-
HHUE B CaMbIX Pa3IMYHBIX 00JIACTAX OMOJIOTHH, METUITMHBI U CcelNbCcKoro xo3sicTBa. [Ipenaparer YU SiO-
MPECTABISIOT ONPEACAEHHBIH UHTEPEC U U NPUMEHCHUS B KOPMIICHHH CEIIbCKOXO3SHCTBEHHBIX KH-
BOTHBIX H IITHUIIBI, YTO CBSI3aHO C (PYHKIUSIMH KPEMHHSI KaK YCIOBHO 3CCEHIIMATIBHOIO MUKPO3JIEMEHTA.
st akcniepuMenTa 0b110 0ToOpaHo 120 rojioB HBIIIAT-OpoiiiepoB Kpocca «ApOop-AHKpecy ceMUucyTod-
HOTO BO3pacTa, KOTOPbIE METOJJOM aHaJIoroB ObUTH copmupoBansl B 4 rpymnmsl (n=30). B xozxe skcnepu-
MEHTA IBIIUIATA KOHTPOJIBHOHN TPYIIIEI MONYYadld OCHOBHOHM PAIlMOH, MTHIIC OMBITHBIX TPYIII JOMOJHU-
TEJIbHO BBOJWIN YJIBTPAAUCIICPCHBINA OKCHI KpeMHUs B paznuuHoi nozuposke (100-300 mr/kr kopma).

B xone uccrnenoBanus ObUIO YCTAHOBJIEHO, YTO YIIBTPAIUCIIEPCHBIA KPEMHHIH CIIOCOOCTBYET YBEITHUCHHIO
B KPOBSIHOM PYyCII€ KOJIMIECTBA DPUTPOIIUTOB, TPOMOOITUTOB, CHIDKACT CO/IepIKaHue OCBIX KIIETOK KPOBH,
TIOBBIIIAET KOHIIEHTPANNIO TeMOTI001Ha 1 OeNKa KpOoBH.

CkapMIIMBaHUE yJIBTPAIUCIEPCHOTO OKCHIA KPEMHHUS MO3BOJIMIIO MOYYUTh MAaKCUMAJIBHBIA POy KTHB-
HBIN 2QQEKT 1Mo pa3HUIle B KUBOK Macce Ha 14 cyTku yuéTHoro nepuoza B 6,69 %. B xoxe uccnegoBanmii
yCTaHOBIIEH (haKT MOBHIMICHISI KOHBEPCHH KOPMa MOIOTBITHOM NTUIISH TPU BKIIOYCHUN B PAIMOH TIpeTa-
pata YU SiO,.

KurroueBbie ¢J10Ba: LBILIATa-OpOIepsl, yIbTPaIUCIIEPCHBIN KPEMHUI, MOPGOJIOTHS U OMOXUMUS KPOBH,
MPOAYKTUBHOCTH LBIIIIAT, MOTPEOICHNE KOPMA.
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Summary. Porous ultrafine silicon oxide (SiO, UFP) has been widely used in various fields of biology,
medicine, and agriculture. SiO, UFP preparations are of particular interest for use in feeding farm animals
and birds, which is associated with the functions of silicon as conditionally essential microelement.

For the experiment, 120 heads of 7-day broilers of “Arbor-Acres” crosses were selected, they were divid-
ed into 4 groups by the method of analogues (n = 30). During the experiment, chickens of the control
group received basic diet; birds from the experimental groups were additionally injected with ultrafine
silicon oxide in various dosages (100-300 mg / kg of feed).

During the study, it was found that ultrafine silicon contributes to an increase in the number of red blood
cells, platelets in the bloodstream, reduces the content of white blood cells, and increases the concentra-
tion of hemoglobin and blood protein.

Feeding ultrafine silicon oxide allowed us to obtain the maximum productive effect in terms of difference
in live weight on day 14 of the accounting period of 6.69%. In the course of the research, the fact of in-
creasing feed conversion was established after SiO, UFP preparation was included in the diet.

Key words: broiler chickens, ultrafine silicon, blood morphology and biochemistry, chicken productivity,
feed consumption.

BBenenue.
[Mopucteiii ynprpaaucnepcHbiii kpemuuit (YU SiO,) kak HaHOCTPYKTYpPHUpPOBaHHAs CHUCTEMa B
MOCJIeTHUE TOJIBI ITOTYYMIT IIUPOKOE IPUMEHEHNE B CAMBIX Pa3IHYHBIX 00JIACTSIX OMONOTHUN, METUIMHEI 1
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CEITbCKOTO XO03SHCTBA, BKIFOYast OMOCEHCHHT, OMOMETUIIMHCKYIO BU3YaITU3aIHIo, ISl (JOPMHUPOBAHUS TKa-
HEBOTO KapKaca, JIOCTaBKH JICKAPCTBEHHBIX CPEACTB, MMMYHOCTHUMYJISIUU U Jp. CTONb 3HAYUTEIbHBIH
nepeueHb MPUMEHEHU 0O0YCJIOBIIEH HECKOJbKUMHU KIHO4YeBbIMH ocoOeHHocTsaMU YJIU SiO,, Brirodas
YHUKaJbHYI0 O6nocoBmecTuMocTh (Tang M et al., 2018), BO3MOXHOCTh MOAU(HUKAIIMN TTOBEPXHOCTH Ya-
crur (Barnes TJ et al., 2013; Salonen J and Mékild E, 2018), kpaiine Hu3Kyro TokcuaHocts (Murugadoss S et al.,
2017), TepMOCTaOMIBPHOCTh U IMMYHOT€HHOCTh 110 OTHOIICHUIO K BUPYCHBIM BakimHaMm (Wang G et al.,
2015; Wang G et al., 2016) u ap.

[Tomumo mpouero, npemaparel YU SiO, npeacTaBisroT onpeaeaEHHbli HHTepeC IS MPUMEHe-
HUS B KOPMJIGHHH CEIIbCKOXO3SHCTBEHHBIX JKMBOTHBIX W NTUIBL. KpemMHHMH Kak OAMH W3 YCIOBHO-
ACCEHIUAIBHBIX MHUKPOJJIEMEHTOB B TOCJTECIHUE TONBI MPHUBICKAET BCE OONbIIce BHUMAaHUE YYEHBIX U
IIPAKTUKOB Ha (oHE OecrpeneIeHTHOr0 NOBHIIEHHS TeHETHUYECKOTO MOTEHIMAala COBPEMEHHBIX MOPOJ U
KPOCCOB JKMBOTHBIX W NITHUIIBL. B cBsI3H ¢ ueM HE0OX0AUMO (OPMHUPOBATH PALIMOHEI )KUBOTHBIX U3 BCE 00-
Jee mupoKoro uucia MukporyTpuenToB (bysukua H.®., 2011; Jlebenes C.B. u ap., 2006; Jlebenes C.B.,
2009; MupomnukoB C.A. u np., 2006).

OcHOBHOW (YHKIHECH KPEMHHUS SIBJISETCS yYacTHE B MPOMEKYTOUHOM OOMEHe KaK KaTan3aropa,
B KAQ4eCTBE DJIEMEHTA CBS3H, O0CCIICUNBAIONIETO HOPMAIN3ANUIO TCUCHHS KU3HEHHO BaXKHBIX IPOIIECCOB
B xietkax (Epemun C.B., 2016).

B HacTositiee BpeMsi B KaueCTBE MCTOYHHMKA KPEMHHUS B KOPMIICHUH >KUBOTHBIX PUMCHSIOTCS
KpemHuiioprannueckue coenuaenus (Boponkos M.I'. u Ky3snenos U.I"., 1984). Mexay Tem, Kak cleayer
U3 pe3yJbTaTOB paHee MPOBEAEHHBIX MCCIEIOBAHUM, YIBTPAIUCICPCHBIC NMpernapaTbl MUKPO3JIEMEHTOB
3a4acTyio HEe yCTYNAlOT, a HE PEIKO M MPEBOCXOMAT MO YPPEKTHBHOCTH CBOMX OPTaHUYECKHUX aHAIOTOB
(Cuzosa E.A., 2017), uTo mo3BoJIIeT paccMaTpUBaTh UX B Ka4eCTBE MEPCIEKTUBHBIX MPENapaToB MUKPO-
3JIEMEHTOB, B TOM YHCJIE IS TOKPHITHS MOTPeOHOCTEH OpraHu3Ma XHUBOTHOTO B KPEMHUH.

Heanb ncciaenoBanus.

W3yuuTh BIMsAHUE YIBTPAJUCIEPCHOTO OKCHJIAa KPEMHHsS Ha OMOXMMHYECKHE MOKa3aTeNlu opra-
HU3Ma ¥ HPOAYKTUBHOCTH IIBIIUIAT-OPOHIEPOB ISl MOCHEAYIOUIETO CO3JaHMs TpernapaTta MUKPOIIeMeH-
TOB.

MatepuaJjibl 1 MeTOABI HCCIeA0BAHMSA

O0bekT ucciaenoBanus. L{pimnsra-opoitnepsl kpocca «Apoop-Aiikpecy.

Ob6cyxuBaHNE )KUBOTHBIX M 3KCIEPUMEHTAIBHBIE HCCIICIOBAHUS OBUTH MPOBEICHBI B COOTBET-
CTBHHM ¢ MHCTpYyKIMsAMH Russian Regulations, 1987 (Order No. 755 on 12.08.1977 the USSR Ministry of
Health) and «The Guide for Care and Use of Laboratory Animals (National Academy Press Washington,
D.C. 1996)». [Ipu BBIIIOJIHEHUN UCCICAOBaHMsI ObUTH MPUHATHI MEPBI, YTOOBI CBECTH K MHHHUMYMY CTpa-
JaHUS KUBOTHBIX M YMEHBIICHHUS UCTIBITYEMBIX 00pa3IoB.

Cxema 3xcniepuMenTa. [l mpoBeaeHNs SKCIEPUMEHTANBHOTO HCCIEIO0BAHUS OBUIO OTOOpaHO
120 ronoB UBIIIAT-OpOiIIepoB 7-CyTOYHOTO Bo3pacTta. [ pymiisl ObutH c(OPMUPOBAHBI 110 TIPHHIUITY T1ap-
anaioros (n=30).

Bo Bpems skcnieprMeHTa, TPOBEAEHHOTO B YCIOBHAX SKCIEPHMEHTAIBHO-0MOIIOTHYECKOI KIINHH-
ku (BuBapuit) denepanbHOr0 HAYYHOTO IEHTpa OMOJIOTHYECKUX CUCTEM M arpoTexHojoruii Poccuiickoit
akanemun Hayk (PHL] BCT PAH) tpimisr cogepsxaiy B KJIETOYHBIX OaTapesx co CBOOOAHBIM JIOCTYIIOM K
BoJie 1 KopMmy. CozeprkaHue, IOTHOCTh OCAaKH, TEMIIEPATYPHBIH U CBETOBOH PEXHMMBI, BIaKHOCTH BO3-
nyxa, ppOHT KOpMIIEHHS M MOEHHs cooTBeTcTBOBaIM pekomeHnarmsmM BHUTUIL (ducurnn B.U. u np.,
2003; Eroposa U.A. u ap., 1992). KopMieHue onbITHOM NTUIBI IPOBOAUIOCH /1BA pa3a B CYTKH, y4&T IO-
€71aeMOCTH — €XKECYTOYHO. LIpIIIsiTa KOHTPOJILHOM TPYIBI HA MPOTHKEHUU 35 THEH SKCIepUMEHTa I10-
Jy4ajyd OCHOBHOM pallliOH, a IITHUIIEC ONBITHBIX IPYyMI B nepuoA yuéTHoro nepuona (14-42 cytku) nomosn-
HHUTEJIBHO BBOJWIN yibTpamuciepcHbIi oker kpemans SiO; (YH): 1 onbrrHoli rpymme — B 1o3e 100 Mr/kr xopma,
I onbrrao#t — 200 mr/kr, 111 onertHO# — 300 Mr/kr. o3upoBku 100-300 Mr/kr kopma BbeIOpaHbI ¢ YUETOM
NPOBEJIEHHOTO aHAIN3a JIMTEPATYPHBIX JaHHBIX, B KOTOPBIX OTPaKEH MOJOKUTEIBHBIA dP(EKT BIUSHASA
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KpPEeMHHsI Ha POCTOBBIE M OMOXMMHYECKHE IMoKa3aTesn HbIuAT-0poiinepoB (Ilomobex JI.U., 2014; Ilox-
obex JL.U., 2016).

YU okcua KpeMHHS TPEACTaBIsIeT CO00M OeNbIii aMOP(HBIH pacChITIaThIi MOPOIIOK Oe3 cre-
muduIecKoro 3amaxa. MaccoBast 1ot KpeMHUS COCTaBIsIeT He MeHee 99,8 % mo Macce, xiopa — He Oonee
0,2 %, TuapoAMHAMUYECKUH qruameTp — 388+117 HM, yaenbHas MOBEpXHOCTh — 109 M/, Z-oTeHIuran —
2740,1 MB. [Ipoussenén metogom mazmoxummdeckoro cuaresa (OO0 «Ilmazmorepm», T. Mocksa).

KoMOuKkopM TOTOBWII METOJIOM CTYIIEHYaTOTo cMmemuBanus, Y /U BBoawim mocie 45 MUH quc-
MEPrUPOBaHUsS Tpernapata B (Gu3noiormdeckoM pacteope ¢ momomipio Y3JIH-2T («HIIIT Axamemnpu-
6op», Poccus) (35 k['m, 300 Br, 10 MKA, 45 Mun).

Poct nTuiel u3ydanun Ha OCHOBAHWHU JAHHBIX €XKCHEICIBHOTO MHIMBHUIYaJbHOI'O B3BEIIMBAHUS,
YTPOM 10 KOpMileHHs. JleKanmuTaly NTHIEL TPOon3BoIuin Ha 28 u 42 cyTku. OOpasipl KpoBH s TeMa-
TOJIOTHYECKUX HCCIEJOBAaHMH OTOMpay B BaKyyMHBIE ITPOOMPKH C aHTHUKOATYJISTHTOM, AJISI OHOXHMHYe-
CKUX HCCIICIOBAaHUN — B BaKyyMHbIC IPOOUPKH C aKTUBAaTOPOM CBEPTHIBAHUS MPU MOCTAHOBKE NTHUIIBI HA
OIIBIT, B CEPEAUHE U KOHIIE SKCIICPUMEHTA.

O0opynoBanue U TeXHHYeCKHe cpeAcTBa. lccnenoBanus mo OIEHKE COCTaBOB OMOCYOCTpaToOB
MPOM3BOIMIINCH C MCIOJIb30BaHNEM MarepuanbHo-Texandeckor 6aser LIKIT ®HL] BCT PAH. Mopdouro-
THYECKUE MOKa3aTeIu KpoBU omnpenensiau B yenoBusix Mcnsirarensnoro nenrpa HHKIT ©HIL BCT PAH ¢
MOMOIIBI0 aBTOMATHYECKOTO reMartonornyeckoro anamusaropa URIT-2900 Vet Plus (URIT Medial
Electronic Co., Kuraif), Omoxummudeckre moxasaresid — ¢ MOMOIIBI0 aBTOMAaTHYECKOT0 OHMOXUMHUYECKOTO
anaymmzaropa CS-T240 («Dirui Industrial Co., Ltd.», KuTaif) ¢ ucnonp3oBaHneM KOMMEpPUECKHX OMOXH-
Mudeckux HabopoB s BetepuHapuu («IUAKOH-/IC», Poccus; «Randox Laboratories Ltd», Bemuko-
OpuTaHus).

CratucTunyeckasi 00padorka. CTaTUCTUYECKYIO 00pabOTKy MOJyYCHHBIX JaHHBIX MPOBOJUIH C
MOMOIIBI0  O(HCHOTO MporpaMMHOro komiuiekca «Microsoft Office» ¢ mpuMeHeHHEM MpPOTrpaMMbI
«Excel» («Microsoft», CIIA) ¢ obpaboTkoii nanHbix B «Statistica 10.0» («Stat Soft Inc.», CIIIA). [lan-
HBIC MPEJICTaBIICHBI B BUJIE: cpennee (M) £ ctanmapTHas omuoOKa cpenHero (m). JJocToBepHbIMU CUUTATN
pe3ynbTathl mpu P<0,05.

Pe3yabTaTtel ucciaeqoBaHus

JKupas macca upliAT B | ONBITHOM Tpynme mociie HeAelbHOM nauu npenapara YU okcuna
KpeMHUs Oblja BBIIIIE KOHTPOJIBHBIX 3HaUeHUH Ha 2,52 %, Bo Il onsiTHO# — Ha 3,39 %, B III onbITHOM — Ha
5,79 % (puc. 1).
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Puc. 1 — U3menenue pazHuusbl (%) :kuBOii Macchl UBILIAT-0poiijiepoB KOHTPOJIbHOM
U ONBITHBIX [Py
Figure 1 - Change of difference (%) of live weight of broiler chickens of control
and experimental groups
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MakcuManbHBIH TPOTYKTHBHBIN 3((EeKT Kak pasHHIa B KHBOH Macce 6,09 % orMeuancs Ha 14 cyTkn
OCHOBHOTO Y4ETHOTO Iepuojia Mexay koHTpodsHOU U III ombiTHOM rpynnamu. CkapMiIMBaHUE yJbTpa-
JIUCIIEPCHOTO OKCHAA KPEMHHUsSI CIIOCOOCTBOBAJIO CHIKEHUIO MOTPEOICHUSI KOpMa 3a BECh IEPHO] dKCIIe-
pumenrta B I onsiTHO# rpynme Ha 0,96 %, B 111 onbiTHOM — Ha 2,11 %, a Bo Il onmbITHOI OTMEUeHO yBenH-
yerne Ha 2,00 % (Tabdm. 1).

Tab6nunua 1. IpdexTuBHoctTs npuMeHenns YU okcuia KpeMHHs NPH BhIPAIIMBAHUH
IBIIISAT-0poiijiepoB
Table 1. Efficiency of use of ultrafine silicon oxide in broiler chickens

I'pynna / Group
Ioka3arens / Indicator KOHTPOJIbHasA/ I onbrTHAR/ II onbITHAST/ IIT onbrTHARA/
control I experimental | Il experimental | Il experimental
CrapTOBBIif KOMOUKOPM, T/TOI. /
Starting feed, g / head 1513 1485 1552 1494
PoctoBoii komOukopM, T/T07. /
Growth feed, g / head 2044 2038 2076 1988
Bcero 3a akcnepuMeHT, r/rod. /
Total for experiment, g / head 3557 3523 3628 3482
3arpatrel KOpMa Ha 1kr mpu-
pocTa )KUBOM Macchl, Kr /
The cost of feed per 1 kg of
growth live weight, kg 2,00 1,94 1,99 1,88

Pacxoz xopma Ha ipupoct 1 Kr >xuBoi Macchl yMeHblmiics B | onbrraoi rpymmne Ha 3,00 %, Bo 11 onbrrHo# —
Ha 0,50 %, B III onbITHOI — Ha 6,00 % 1O CPaBHEHMIO C AHATOTMYHBIMHU 3HAUCHUSIMH KOHTPOJIBHOU IpyII-

IIBI.

CkapMiiMBaHue yJIbTpaguciepcHbIX dactul SiO; B TeueHne 14 cyToK y4€THOTO HepHojaa COIpo-
BOXKJIaJIOCh YBEJIMYEHHEM KOJMYECTBa IPUTPOLIUTOB B KPOBSIHOM pyciie Ha 4,74-7,95 % no cpaBHEHHIO C
COJICpKaHUEM B KPOBHU LBIIIISAT KOHTPOJIBHON IPymIibl (pHC. 2), a K OKOHYaHUIO HKCIICPUMEHTA ATH 3Hade-
HHS He3HAYUTEIIBPHO CHUBWINCH U cocTaBysuin 4,38-7,80 %.
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Puc. 2 — OcHoBHBIe MOp(oIoTHYEecKHe TOKA3ATeJIN KPOBH ONBITHON NTHLBI
Figure 2 - Main morphological parameters of blood of experimental bird's
IIpumeuanne: * — P<0,05; ** — P<0,01; *** — P<0,001 B cpaBHEHHHU C KOHTPOJIBHOH IPyNIION

Note: * — P<0.05; ** — P<0.01; *** — P<0.001 comparison with control group
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KonnuectBo 1eMKOIUTOB B KPOBU NTULBI K CEPEIUHE SKCIEPUMEHTA HE3HAUUTENIBHO YBEIMUYU-
JIOCh 111 KOHTposIbHOM, I 1 II onBITHBIX Ipynn, B TO BpeMs Kak B KpoBU LBILIAT III OIBITHOM IpymIibl
HaOJI0AATI0Ch CHIDKEHUE YHcia JEHKOIMTOB. K KOHIy 3KCIIEpHUMEHTa 3TOT MoKa3aTelb CTaOUIN3UpOoBal-
¢Sl U IpUOIU3MIICA K 3HaUYeHUsIM HOpMBL [lo-BunnMoMy, 6osee BbICOKasl KOHIIGHTpaLuUs yIbTpaauciepc-
HOTO KPEMHUS B PallMOHaX IBIIIAT-OPOIEpOB MOJI0KUTEIHHO MTOBIHSIIA HA MMMYHHUTET.

B xoze skcriepuMeHTa HAMH OTMEUYEHO YBeJIMUeHHE KOJMYECTBA TPOMOOITUTOB B KPOBH LIBITUIAT K
Bo3pacTy 28 mHell OoJiee ueM B JiBa pasa. 3aTeM, K KOHILy SKCIIEpUMEHTa, HaOII0JaeTCs CHUKEHHE 3TOrO
MoKa3arensl BCEX ONBITHBIX rpynn Ha 2,13-12,21 %, B To BpeMs Kak B KPOBU LbIIIISAT KOHTPOJIBHOM rpyIm-
Bl HAOJTI01aeTCsl YBENWYEeHHEe 3TOTo ToKasaTels Ha 5,53 % B cpaBHEHHH ¢ Ha4aJIOM 3KCIIEPUMEHTA.

B xone nccnenoBanuii HAMH OTMEYEHO YBEIMUYECHUE COJEepP)KaHHUA TeMOTJIO0OMHA B KPOBHU LIBIILIAT
110 CPABHEHUIO C Ha4YaJIoM sKcriepuMmenTa. Ho k okoHuanuto yuéraoro nepuoja B [ u Il onbITHRIX rpymmax
YpOBEeHb TeMorjobmHa cHm3mics Ha 4,78-5,06 %, a B Il ompiTHO# rpynme yBemwmuwmics Ha 12,0 %
(P<0,05) mo cpaBHEHUIO C aHAJIOTUYHBIM 3HAYEHUEM B KOHTPOJIbHOM rpymre (puc. 3).
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Puc. 3 — JlunaMnka u3MeHeHHUsl COACPKAHUSA reMOII00MHA B KPOBH LbIILIAT-0poiijiepoB
Figure 3 — Dynamics of changes in hemoglobin content in the blood of broiler chickens
[Mpumeuanue: * — P<0,05 B cpaBHEHHH C KOHTPOJILHOM TPYIIIIOHN
Note: * — P<0.05 comparison with control group

[lo pesynmpTaTam wmcciaenOBaHUS OMOXHMHYECKUX IIOKA3aTENEH CHIBOPOTKHA KPOBU IBITLIAT-
OpoiiepoB OBIIO BBISBIEHO MOJIOXXUTEIHHOE BIMSHUE YIBTPAAUCIIEPCHOTO OKCHIA KPEMHHS Ha CO/IepIKa-
HUe o011ero 6enka B KpOBHU IBILIAT ONBITHRIX Tpynm (puc. 4). B 4-HenenbHOM BO3pacTe OTMEYEHO JOCTO-
BEpHOE yBEIMUEHUE KOHLIEHTpaIu OeiKka B ceiBopoTke kpoBH Il ombrTHO# rpymmer Ha 5,40 % (P<0,05).
[lo xommuecTBy anbOyMHHOBOHM (Ppakmyy KpOBbH IBIUIAT OMBITHBIX TPYHI TaKkKe MPEBOCXOANUT KPOBb
OTULBI KOHTPOAbHOU rpynmel, a Juist 11 u III onbITHBIX IpyHI OTMEYEHO €ro JOCTOBEPHOE YBEIMUCHHE Ha
10,50 % (P<0,01) u 13,10 % (P<0,01) cootBeTcTBeHHO. K 6-HeaenpHOMY BO3pacTy oOmIuii 6e0K KPOBH
IBIUISIT YBEIMIUBACTCS BO BeexX rpymmnax Ha 1,80-8,42 %, a anpOymuHOBast ¢ppakuus —Ha 2,35-8,16 % mo
cpaBHEHHIO ¢ 4-HenenbHBIM. K KOHITy SKCTIeprMenTa cojiepykanne o0Iiero 06ei1ka B KPOBH IBIIIIAT OTBIT-
HBIX Tpynn yBenndmiocsk Ha 0,71-11,58 % 1o cpaBHEHHIO C OEITKOM KPOBH LBITUIAT KOHTPOJIBHOM TPYIIIIHL,
a coziepykaHne abOyMHHOBOH (ppakimy Bo3pocio Toibko B KpoBH Uit 11 u I omertHBIX rpymm Ha 7,5 U
16,28 % cootBercTBeHHO, TpuaéM a1s 11 ombITHOM rpymmel 3T0 yBenuueHue qoctoBepHo (P<0,05).
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Figure 4 - Biochemical blood parameters of broiler chickens
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Note: * — P<0.05; ** — P<0.01 comparison with control group

B xpoBu OpoiinepoB ONBITHEIX TpyIH Hocne 14 nHel ¢ Hadana Jadyl yIabTPaIUCIepCHOTO OKCHIA
KPEMHHUS YPOBEHb IJIHOKO3bl yBenuumics Ha 8,04-23,65 %, a K KOHIy 3KCIEpUMEHTa yPOBEHb ITIIOKO3bI B
kpoBH IbIUAT 11 ompITHO#M rpynms! ObuT mocToBepHO BhImie HA 15 % (P<0,05) aHanornyHOro 3HAYCHISI
3TOrO MOKAa3aTeNs B KPOBH LBIILIST KOHTPOIbHOM IPYIIIBL.

O0cy:kaeHne NOJIyYeHHBIX Pe3yJbTaTOB

[TonmyuyeHHBIE B AKCIEPUMEHTE AAHHBIE O POCTOCTHMYJHpYIOMIEM 3¢ ¢deKTe yIbTpaaucIepCHON
(hopMBI KpEMHHUS COTIIACYIOTCS C PE3yNbTaTaMH JPYTUX HCCIEOBATENEH, OMMMCHIBAIONIUX POCTOCTUMYIIHU-
pytomre 3pGeKThl MpenapaToB pa3INyHbIX YIbTPapasMepHBIX METAUIOB-MUKPOAJIEMEHTOB, B TOM YHCIIE
Y 110 CPaBHEHUIO C TPAJAMIIMOHHBIMUA UCTOYHHKaMHU MUKpo3nemMeHToB (CuzoBa E.A. u ap., 2016a, 201606).
[Ipu 3TOM cienyeT OTMETHTb, YTO BRIPAKEHHOE MPOTYyKTHBHOE JCHCTBHE MpemnapaTa ObUIO MOJIy4YeHO Ha
(hoHE BBICOKOI MHTEHCHUBHOCTH POCTa IBIILIAT-OpOIIEPOB, YTO MPHUHIUITHAIEHO HEIh3sT O0BICHUTE TOIb-
KO BBICOKOH OMOAOCTYIMHOCTBIO MHUKPO3JIEMEHTOB M3 HaHOpa3MepHbIX ucTouHUKoB (CuszoBa E.A., 2017)
WK OMOJIOTUYECKON pOJTbI0 KpeMHHUs kKak MukpoanemenTa (Kononenko C.U. u ap., 2015; Jlobanos K.H.
u 1p., 2016). [ToBeimeHHas MPOYKTUBHOCTD Ha ()OHE CKAPMIIMBAHUS YJIbTPAIUCIICPCHOTO TIperapara, 1mo
MHEHUIO aBTOPOB, ONPEAEIIAETCS HHBIM MeXaHU3MOM jencTtBud Y Y Ha opraHusm >KMBOTHBIX, OIMMCAHHBIM
paHee, B TOM 4HCIIe 32 CYET TOBBIIIEHHOTO OOMEHa aprMHHHA M CHHTe3a okcupa asora (Miroshnikov SA et al.,
2015). Bo3amoxHO, uTo 3TH 3P deKThl onpeaenuinu (HakT MOBBIIMICHN KOHIICHTPAIIUK 0011ero 0enka B Chl-
BOPOTKE KPOBH. [IpHu 3TOM K OKOHYAHHUIO SKCHEpUMEHTa (42-€ CyT) CTATUCTHYECKU 3HAUNMBIE PA3IHIHs C
KOHTpoJieM HabmroaroTes Tosrbko B 111 onbiTHOM rpymme — 11,58 % (P<0,05), uro mpearmonaraet moJI0Ku-
TENFHOE BIIMSHUE HCIOIb3YeMOH 100aBKM Ha OEIKOBBIH OOMEH. DTO MMeNo MecTo Ha (hOHEe yBEeTUUSHHS
coJieprkaHus anbOyMHUHOBOH (pakiuu Ha 16,28 % (P<0,05).

Kak cnenyer 13 nmosydeHHBIX pe3yJIbTaToOB, BBICOKAasi HHTEHCHBHOCTh POCTA OMBITHOM NTHUIIBI MO~
JIep)KUBAJIaCh COOTBETCTBYIOIIUM IOBBIIIEHNEM WHTEHCHBHOCTH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pe-
akiuid. CBU/IETENLCTBOM YETO SIBIISIETCSl 3aKOHOMEPHOE TOBBIIIeHHEe KondecTBa dputpounToB (Tierney J
et al., 2004), npuuém HamboJIee 3HAYUTEIILHO — B TPYIIIIE, MOJIyYaBIIed MaKCUMAabHbIC B OKCIIEPUMEHTE
JO3UPOBKH Mpemnapara. KonudecTBo 3pUTPOLUTOB SBISETCS BaXXHBIM I'€MAaTOJIOTHYECKUM ITOKA3aTeleM,
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OTIPEIEISIFOIINM CIIOCOOHOCTH TPAHCIOPTA BEIIECTB, PEACTABIA CYIIECTBCHHOE 3HAUCHUE B MTOAIEPIKa-
Huu Tomeoctaza (Pomamenko C.B. u ap., 2012). DpuUTpouuTsl BHICOKO (PYHKIIMOHATBHBI BBUIY HEOOXO-
JTUMOCTH 0OecrieueH s BRICOKHX TeMmoB pocTa (Opomosa JI.B. u np., 2013).

Hayxkoif HakoTUTeH 3HAYUTENBHBIN Oarak 3HAHWH O BIMSHHUN YIbTPAAUCIEPCHBIX YaCTHI] KPEMHHUS
Ha Mopdosoruto U 1uTonoruto kpoBu (Andreeva ER et al., 2013; Azimipour S et al., 2018). Tax,
Kozelskaya Al ¢ coaBTopamu (2016) onucana Tpancopmariys JTUCKOIIUTOB B SXUHOLUTHI U C(HEepOIUTHI,
BBI3BAaHHAS HAHOYACTHIIAMHU OKCHJIA KPEMHHS, IPH OTCYTCTBUH BHIPAXKEHHOT'O BIUSHUS Ha (DU3UOJIOTHYC-
CKHE XapaKTePUCTUKU KIECTOK.

Heobxonumo orMeTnTh, uT0 Y[ OKCHIa KpEMHHUS aKTHBHO B3aUMOJICHCTBYIOT C TeMOTIIO0HHOM
(Hb) ¢ obpazoBanueM ruapodoOHBIX OCTAaTKOB 0€3 (GOPMUPOBAHMUS CTOWKHX M3MEHEHHH BO BTOPUYHOU
ero cTpykrype. [Ipu 3TOM HHTEHCHBHOCTD JJAHHOTO B3aUMOJICHCTBUS HAMPSIMYIO KOPPEIUPYET C TeMIIepa-
Typo# (Sabziparvar N et al., 2018). Kax ciexyer u3 moiay4eHHBIX HAMH PE3yJIbTaTOB, KOHIIEHTPAIHS Te-
MormnobuHa Ha QoHe ckapmiuuBaHus Y /(U Ha mpOTSDKEHHH BCErO HMCCIEAYEMOro Ieprona Oblia BEIIIE,
9eM B KOHTPOIIE.

Snpoconepkaiiue TPOMOOITUTHI MPUCYTCTBYIOT B KPOBH NTHUIIBI, W BBITOIHACMBIE MU (DYHKIIUU
CXOJHEI ¢ TpoMOoITaMu XUBOTHEIX (Meseguer J et al., 2002). [Tomumo GpyHKITHOHUPOBAHUS B IPOIIECCE
CBEPTHIBAHUS KPOBH, TPOMOOIIUTHI 00IATAIOT IENBIM PSOM YHUKAIBHBIX CBOMCTB, B TOM YHCIE IO CIO-
COOHOCTH OKa3bIBaTh BO3jckcTBHE Ha Oakrtepum u BHpychl (Noisakran S et al, 2009; Paul MSt et al.,
2012). AHTUMUKPOOHAsT aKTHUBHOCTB MPOSBIISICTCS KaK OJHUM TPOMOOIIMTOM, TaK M arperaraMu TpomOo-
nutoB (Kemona H et al, 1986). AKTHBUPOBAHHEI TPOMOOLIUT U3MEHSET CBOIO JUCKOUIHYIO (OpMYy Ha
HEMPABWIHHYIO», YTO COMPOBOXKIAETCS aKTHBHU3AINEH YHEPreTHIECKUX MPOIECCOB U MeTabomm3ma Oer-
KOB BHYTPU TPOMOOITUTOB. ['paHyiBl TPOMOOIIMTOB COAEP)KaT OaKTEPUIMIHBIC COCAUHEHIS, TaKHe Kak
kucnas ¢ocdaraza, nepokcuaaza, KaTHOHHbIE OenKu M mpoTeonutudeckue (epments (Tang YQ et al,
2002).

Konnenrpanus 0embix KIETOK KPOBH M3MEHSETCS U 3aBHCUT OT COCTOSIHHS opranm3ma. [lo Hei
MO>KHO CYIHTBH O HaNpsDKEHHOCTH CTPECCOBOM peakmmu. Panee y»ke mOKa3aHO BBEIPaKCHHOE UMMYHOCTH-
MYJIUpYIOIee JEUCTBUE YIBTPAIUCIICPCHBIX MPEmapaToB KPeMHUs, B 4acTHOCTH, Ha MOJIENN YelloBeYe-
CKHX MOHOIIUT U JTUM(POUUTAX MPOJECMOHCTPUPOBAHA CIIOCOOHOCTh Y U MHIYIIUPOBATh OYCHD BHICOKYIO
CKOPOCTh UMMYHOAKTUBAllUK 3a CUET yCHJICHMS 3KCIPECCUU MOBEPXHOCTHBIX MapkepoB MDDCs, unny-
mupys npoiudepanuto T-KIETOK, a Takke ceKpelnnto nHrepiiedknHoB (Shahbazi MA et al., 2014). Cxo-
JKH€ Pe3yJIbTaThl IPU OTHOCHUTEIFHO MEHBIIUX JO3MPOBKAX IMOKAa3aHBI B HccienoBaHuiax R Xing ¢ coas-
topamu (2016). OmHaKo U3BECTHO, 4TO TUMdouuThl, o0padoranusie YU SiO,, OTIUYAIOTCS CHIDKEHHON
JKU3HECTIOCOOHOCTHRIO (Sabziparvar N et al., 2018).

Bnaromapst yriaeBogam opraHu3M HOJACPKUBACT MPOTEKAHHE BAXKHBIX OOMEHHBIX IPOIIECCOB B
TeJe >KUBOTHBIX U ITHI] U SIBJISIETCS CBSA3YIOIIMM 3BCHOM MEXIy PHEPreTHUECKOH M IIaCTUYecKol (pyHK-
USMH. B ey TOYHO-KUIIIEYHBIH TPAKT YIJIEBOABI MOCTYMAIOT B BUJIE Pa3IMYHBIA caxapuaoB kopma. 13
MUIIEBAPUTEILHOTO TPaKTa B KPOBb YTIICBOIBI BCACHIBAIOTCSI B BHJIE MOHOCAXapHUIOB, B OCHOBHOM B BUJIC
nroko3bl (Epmonuna C.A. u ap., 2014; Jlebenes C.B. u ap., 2019). B cBs3u ¢ yem (dakt HapacTaHus KOH-
LIEHTPALUH TIIOKO3BI B CHIBOPOTKE KpoBU NTHILIEI 111 ombITHOI Tpymiiel Kk 6-HeaenbHOMY Bo3pacTy Ha 15,0 %
(P<0,05), oTHOCHUTETFHO KOHTPOJIS, MOKHO PacCMaTpUBaTh Kak MO3UTUBHOE JICHCTBHE MpernapaTa Ha Me-
TabOJIM3M B OPTaHU3ME TITHIIBL.

BriBoabI.

CkapMiiBaHUE YIbTPAIUCICPCHOTO OKCHIA KPEMHHS LBILUIATaM-OpoiiiepaM OKa3bIBaeT BIUSHHE
Ha MOP(OJOTHUECKUI U OMOXMMHMYECKHM COCTaBBl KPOBH HTHILBI U MPOSBISIET HE3HAYUTEIHHOE POCTO-
cTUMYJIHpYyIoNue AevictBue. Hanboiee BhIpaskeHHBIN MPOIYKTHBHBIA 3((QEKT HAOIIONASTCS MPH CKapM-
TUBAHUU IBIUIATaM-OpoiiepaM OKCHIa KPeMHHUS B YIBTPAIUCIEPCHOM BHAE B M03upoBKe 300 Mr/kr
kopma. IIpu 3T0M KOHBEpcHs KOpMa MOBBIILIAET Ha BeMYuHY 10 6,00 %.

HccaenoBanus BbINOJHEHBI B cooTBercTBHMM ¢ miapoMm HUP ma 2019-2021 rr. ®I'BHY
@®HII BCT PAH (Ne 0761-2019-0005)
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