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AnHoTaums. B cmamve npedcmaenenst pe3yavmampl UCCAe008GHUL 6AUSHUS CKAPMAUBAHUS UbINAAMAM-0POUAEPAM 8EUECE C IMYNb-
UPYROUUMU C80liIcCmBamu (coesblil ieyumut, kopmoeas dobaska Jlecumarc Ilpemuym) Ha npooyKkmueHoCcmy, Memaboaumol AUNUOHO2O
00MeHa CbiBOPOMKU KPOBU U XUMUUECKULI COCIA8 NedeHU. DMYNbeamopbl RPUMEHSAION 6 KOPMACHUU JCUBOMHBIX 05 AYHUIe20 IMYAbeUPO-
6aHUA JCUPOB U yeeauueHus abcopoyuu. Ileuenb — ueHmpanvHbLil 0pear, KOHMPOAUPYIOUULL 20Me0CMA3 AUNUO08 NOCPEOCMBOM CAONCHDIX,
HO MOYHO pe2yaupyembix OUOXUMUHECKUX, CUSHAAbHBIX U KAemO4HbIX nymeli. B pabome nokazana ayuwas pesyssmamusHocms Jlecumarc
Tpemuym no cpasuenuro ¢ coegvim aeyumurom. K konuy sxcnepumenma audepcmeo no Jcugoil macce ybinasm-0poiinepos no cpagHeHur
¢ koumponem cocmasuna 7,9%. B sxcnepumenme 06a amynbeamopa UsMeHsAU HCUPHO-KUCAOMHbLI COCMAB NedeHlU, NPU SMOM HOBbILUA-
AACh 0ACUHO08ASL KUCAOMA U CHUNCAAACH AUHONEBAS, B03DACMANU AUNONPOMEUHbI 8bICOKOU NAOMHOCIU U YMEHbUAAUCH AUNONPOMEUHbL
HU3KOU NA0OMHOCMU Cbl60pOMKU Kposu. Hcnoab306anue amynbeamopos 6 payuoHax yayuuaem npooyKmugHocms Opoiinepos.
KiioueBblie coBa: yoinaama-opoinepl, 2Mya62amopbl, NeHeHb, KPO8b, SAeMeHNbl

PRODUCTIVITY, METABOLITES OF BLOOD SERUM LIPID METABOLISM
AND CHEMICAL COMPOSITION OF THE BROILER CHICKEN LIVER
ON THE BACKGROUND OF FEEDING EMULSIFIERS
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Abstract. Emulsifiers are used in animal nutrition to improve fat emulsification and increase absorption. The liver is the central organ
controlling lipid homeostasis. The aim of the research was identification the effect of feeding various types of substances with emulsifying
properties: soy lecithin and Lesimaks Premium feed additive on productivity, metabolites of lipid metabolism in blood serum and the
chemical composition of the liver of broiler chickens. Our studies show the effectiveness of “Lesimaks Premium” to a greater extent in
comparison with soy lecithin. By the end of the experiment, the lead in live weight of broiler chickens compared to the control was 7.9%.
In the experiment, both emulsifiers changed the fatty acid composition of the liver, while oleic acid increased and linoleic acid decreased
in the liver, against the background of an increase in HDL and a decrease in serum LDL. The study highlights the promising potential for
improving broiler performance through the use of emulsifiers in diets.
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Bricokast mpoIyKTUBHOCTD CETLCKOXO3SICTBEHHOI
OTULBI 3aBUCUT OT KaJIOpUIHOCTH panmoHa. Ho BbI-
COKOPHEPreTUYeCKre KopMa OTPHULIATEIbHO BJIUSIOT
Ha WHTEHCUBHOCTHh PabOTHI ITeUeHU, e MOP(POGYHK-
HUOHAJIBHEIE OCOOCHHOCTH M MOTYT IIPOBOIIMPOBATH
muctpodpuueckue mameHeHud. [1] Iltuma oGmamaer
CIIOCOOHOCTBIO 3amacaTh OOJIbIIOe KOJUYECTBO W3-
OBITOYHOI1 SHEPrYHU B BHIE TPUIIMLEPUAOB B IICUCHU
U XUpOBOU TKaHM. IleyeHb peryampyeT JUITUIHBIA
0OMEH M CeKPEINIO XKeJTdu. 3]

JInmabI OTHOCATCSI K OCHOBHBIM KOMITOHEHTAM JIM -
MOIpPOTenAOB. JInmmoreHe3 MPOMUCXOIUT B IICYCHM IITUI]

M BKJIIOYAET B Ce0s Psil CBSI3aHHBIX (DepMEHTAaTUBHBIX
KaTajau3upyeMbIX peaklydii, B TOM YMCJIEe TJIUMKOIU3
Y CUHTE3 KMPHBIX KMCIOT. bojibliias 4acTh SHIOT€HHBIX
JIMTIMAOB OpraHM3Ma UMeeT MeYEHOUHOEe MPOUCXOXKIe-
HHUE, a pa3BUTHE XNUPOBOW TKAHU 3aBUCUT OT HAITUYUS
TPUIIMLICPUIOB ILJIa3MBI, KOTOpBIE THUIPOJIM3YIOTCS
aguIonuTaMu. MeTaboau3M XKUPHBIX KUCJIOT B IEUCHU
YETKO PETYJIMPYETCS Y YyBCTBUTENIEH K KOPPEKTUPOBKE
nurtaHusl. [4]

KupHble KMCTOTBI 00pa3yloTcs B pe3yjbrare dep-
MEHTATHMBHOTO pPacIleIJIeHNs JUMUA0B, HO B BOAHOM
cpene XKeJlyIoIHO-KHUIIEYHOrO0 TpaKTa NTHUIIBI Hepac-

*  HccmemoBaHus BHITTONHEHBI B cOOTBeTCTBUH ¢ TiiaHoM HU P Ha 2021—-2023 . ®T'BHY ®HLL BCT PAH (Ne 0761-2019-0005)/ The
research was carried out in accordance with the research plan for 2021—2023 of the Federal State Budgetary Research Center of the

BST RAS (No. 0761-2019-0005).
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TBOPMMBIE XWMPHbIE KHUCJIOTBI IUIOXO YCBaMBAIOTCSI.
DTOMY TPOLIECCY CITOCOOCTBYIOT XKEITUHBIC KMCIOTHI,
BBICTYITAIOIIME B POJU IMPHUPOAHBIX 3MYJIbIaTOPOB.
B panHeM Bo3pacTe BEIpabOTKa XETIYHBIX KUCIIOT U JIU -
a3kl HeAOCTaTOYHA IJIST TIOJTHOTO TIepeBapUBaHUS TTH-
IEBBIX JKUPOB, ITTOCKOJIBKY KEIYIOYHO-KUIIEYHBIN
TPaKT HEIOCTATOYHO 3PEJIbIil. [2]

CyliecTByeT HEOOXOOUMOCTb B JIOIOJIHUTEIHLHOM
BBEICHUU MYJIbraTopa IS yIydlleHYsI TIepeBapruBaHMs
JKHPa U TOJTYIeHUs XOpollleid KOHBEPCUU BBICOKOIHEP-
TeTUYECKNX KOMOUKOPMOB.

Llenbr paboTbl — oOMNpenesuTb BIUMSHUE KOPMOBBIX
I00aBOK C BMYJIBIMPYIOIINMUA CBOMCTBAMM (COCBBIN
neuutuH, Jlecumakc IIpeMuym) Ha MPOAYKTUBHOCTD,
MeTaboJM3M JIUIIUAOB M XMMUYECKUI COCTaB IeYCHU
LBITUIAT-OPOMAJIEPOB.

MATEPUAJIBI U METObI

DKCIIEPUMEHTAIbHbIE MCCICAOBAHUS  ITPOBOAMIN
¢ 2021 mmo 2022 rox Ha 6a3e suBapust ®I'BHY ®HI] BCT
PAH. MeTtonom nap — aHaja0roB U3 CEMMCYTOUYHBIX 1IbI-
wIAT-6poiiepoB Kpocca Arbor Acres chhopMUpoOBaIA TPU
TPYIIITBI — KOHTPOJIBHYIO U 1Be OMBITHBIX (N = 90). Kopm-
JICHE OCYILECTB/SUIM PaLIMOHOM, C(HOPMUPOBAHHBIM
cornacHo pekomeHaatusim BHUTUIT (2019). B paunon
LBITISAT-OpoitnepoB | ONBITHONM TpPyIIbl H00ABISIN
0,1% smynbratopa Jlecumak Ipemuym, 11 — coBmecT-
HO ¢ KOMOMKOPMOM CKapMJIMBajy COEBBIN JICIIUTUH
B 103¢ 0,1%. A1uTeIbHOCTh 9KCIIEpUMEHTa — 35 CyT.
(Bospact — 7...42 cyT.).

Konuentpanumo xumudeckux snemeHtroB (Cu, Cr,
Fe, Zn, Se, Na, Mg, R, Ca) B neueHu omnpeaesiu
npu oMol Macc-crekrpomerpuu Elan DRC-e 9000
(Perkin Elmer, USA). buoxumudeckoe uccienoBaHue
KpOBH TIPOBOAMIIN, MCIIOJIB3YSI aBTOMATUIECKUI OMO-
xummnaeckuii anaausatop CS-T240 DiruilndustrialCo.
Ltd u xomMmepueckue HaOOphI AJs1 BeTepuHapum Jua-
BetrTect. ZKupHo-kucinoTHbilt coctaB redeHu (C
nanbmutuHOBad, C . — nanbmutonenHosas, C . —
creapunoBad, C, . — oneuHosas, C, , — JMHONEBad,
C,.; — TMHOJIEHOBAsA) aHAJIM3UPOBATIA HA XPOMATOTPa-
e Xpomarak-Kpucramn 5000. beumn mpeanpuHSTHI
MepHI )i 00ecIeyeHUsI MUHUMYMa CTpagaHUii XKUBOT-
HBIX ¥ YMEHBIIEHUST KOJIMYECTBA OIBITHBIX 00Pa3IIOB.
HccnenoBaHusi ogo0peHbl KOMHUCCHE IO OMO3THKE
®HI BCT PAH, npotokon Ne 1 ot 23 mapta 2021 roma
¥ BBITIOJTHEHEBI B COOTBETCTBUM C MHCTPYKIIUSMU U Pe-
KOMEHIALUMUSIMUA HOPMATMBHBIX aKTOB, IIPOTOKOJIAMU
ZKeHeBcKOI KOHBEHIIUM M MIPUHIIAIIAMY HaaJIexXalei
JlabopatopHoil mpakTuku (HauuoHanbHBIA cTaHAapT
Poccuiickoit @eneparuu T'OCT P 53434-2009).

JJ1sT CTaTUCTUYECKOTO aHaIM3a UCTIONIb30BAIM TTPO-
rpamMbl Microsoft Exel m Statistica 10.0. Paszmmamsa
cunTaay 3HaYuMbIMU 1IpH p < 0,05 (t-xkpurtepuii CThio-
JIEHTA).

160

PE3VJIBTATBI 1 ObCYXIEHHNE

Ha 21 cyr. B | onbITHO# TpyTITie HAOTIONATN MaKCH -
MaJIbHBIM pupocT Ha 5,3%, Bo I — cHmkeHue Ha 5%,
OTHOCHUTEJIBHO KOHTpPOJIsI. K KOHIly 3KCIIepUMeHTalb-
Horo nepuona (42 cyT.) TeHACHLYS JTUAEePCTBRA IO KMBOM
Macce IBIUIIT-0poiiyiepoB coxpaHsieTcs y 1 onmbITHOI
IPYMIIbI, pa3HuLia ¢ KoHTpoJieM — 7,9% (puc. 1).
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Puc. 1. /IunamMuKa KuBoii MacChl UBIIAT ONBITHBIX Py
OTHOCHTEJIbHO KOHTPOJIS, %.

CoeBBlif JIGHUTUH TpPEACTaBiIsieT coboil cMech
pa3anuyHbIX pochoaunuaos, BKiIodas GochaTuanii-
xoJnH, (ocdaTuaunmaozuTon, QochaTuanasTaHO-
JJAMUH U Jpyrue. AKTUBHbIE WHTPEIUEHTHI, CONEP-
JKalluecs B COEBOM JICLIUTUHE, UTPAIOT BaXHYIO POJIb
B ITOJIEP>KaHUM LIEJIOCTHOCTU U (PYHKIIMI KJIETOYHBIX
MmemOpaH. Ilpu ckapMJIuMBaHUU LBIILIATaM—Opoiiae-
paM paiMoHa C BKJIIOUYeHMeM KOPMOBO# n1o6aBku Jle-
cnMakc [Ipemuym B I omBITHOI TpyIme HaOMIOZATN
MOBBIIIEHUE MACCHI ITedyeHu Ha 9,4%, 11 — cHuXeHue
Ha 11,7% (p < 0,05), OTHOCUTEIBLHO KOHTPOJIbHBIX
3HaYeHUU (cM. Tabauiy). Bo3MoxHO, 3TO CBSI3aHO
C YMEHBbIIIEHHEeM O0IIIeil Macchl Teja IBILIAT—0poii-
JIEpOB IO CPaBHEHUIO C KOHTPOJIbHOU. ECTh maHHbBIE
1 00 OTCYTCTBUM BIWSIHHS SMYyJIbraTopa B palllioOHe
OBILUISIT—OpoiiyiepoB Ha Maccy neueHu. [10]

YpesmepHoe MOTpedseHUEe BBICOKOKAJIOPUITHOTO
pallMOHa B COYETAaHUM C OrpaHUYCHUEM (DU3NYECKON
aKTUBHOCTU IIPUBOAMT K CHHAPOMY XUPOBOM [HC-
Tpoduu nedyeHu. [11] Bo3amoxHO, BbICOKasi aKTUB-
HOCTh MeTabojM3Ma JUMUA0B Ha (hOHE MCTIOJb30Ba-
HUM BMyJbraropa HHAYLMPYET IposrdepaTUBHYIO
AKTMBHOCTb TeNaTOLIMTOB M 3aMEISIET POCT MAacChl
opraHa. [leyeHb He TOJIBLKO OCHOBHOE MECTO JIMIIOIe-
He3a y NTUlLl, HO U LICHTP IpeBpalleHUs X0JecTepruHa
B XEJIYHbIE COJIM, KOTOPbIEe peabCopOMpPYIOTCS B 9HTE-
poremarnyeckoit cucteme. Kpome Toro, meueHnb yua-
CTBYET B KJIMPEHCE OCTATKOB IIOPTOMUKPOHA. KUpHBIE
KHCJIOThI TPAHCIIOPTUPYIOTCS B XKMPOBYIO U MBILICUHYIO
TKaHU 4Yepe3 KalLISIPhl, a OCTAaTKA ITOPTOMUKPOHOB,
KOTOpbIE B OCHOBHOM COCTOSIT U3 XOJIeCTepruHa 1 Oe-
KOB, HampaBJIAIOTCS B TIeY€Hb JUISI OMOCPEIOBAHHOTO
SHAOLMTO3A. [9]

MeTaboau3upysich, JEUUTUH BbICBOOOXKIAET B KPOBb
dochaTuannxonnH, OEUCTBYIOIIUIA KaK cyOcTpar mis
MpeBpalleHKs XoJIecTeprHa B 3¢dup xonectepuHa. Jleru-
TUH 00J1afaeT XOPOIIMMU TMAPOGUIbHBIMU, TUTODUIbL-
HBIMU Y SMYJIBIUPYIOIIMMHU CBOMCTBAMU, CITIOCOOHOCTEBIO
pa3ouBaTh YaCTHUIIHI XOJIECTEPUHA, KOTOPHIE JIETKO TTO-
[JIOILIAIOTCS TKAHSIMU Yepe3 CTEHKU KPOBEHOCHBIX COCY-
JIOB, YTO CHIKAET YPOBEHb JIMITUAOB B KPOBH. [6]

Buoxumuveckunii aHaJM3 CHIBOPOTKU KPOBU IIbI-
IUIAT-0poiiiepoB | rpynmbl mokasai, 4To comepkaHue

Macca neyenu ubInnaT-6poiinepos B Bo3pacte 42 CyTOK, r

| KonTponbHas | I | Il
53,33+0,61 58,34+8,56 47,060,80*

[pynna
Macca neyenn, r

IIpumeuanue. * p<0,05 Tipy cpaBHEHUU KOHTPOJIBHOU M
OITBITHBIX TPYIIII.

Bl 300TEXHUSI [N

83



300TEXHVS W

XOJIECTepUHA, JMIIONPOTenHOB BBIcOKOK (JITTBIT)
u Hu3kow (JITTHIT) mroTHOCTM HaxoauIOCh Ha YPOB-
He KOHTPOJIbHBIX 3HaueHMii, Tpurauuepuaos (Ir) —
cHusminoch Ha 13,9%. Bo Il rpynme KoHIEHTpalust
XOJIeCTepHHA ObIJIa BBIIIE KOHTPOJBHBIX 3HAUCHWI Ha
11,6%, JIITHII — Huxe Ha 6,8%. Bo3moxHO, 1moa06-
HBII pe3ysIbTaT MOJIYIeH BCIECACTBHE CIIOCOOHOCTH CO-
€BOro JICLIUTUHA CTUMYJIMPOBATh CEKPELINIO XKEeTIHBIX
KMCJIOT, YBEIMYUBas cofiepxKaHue XX1pa B KpoBHu. [7]

CHUXXEHUE KOHIIEHTpalMK XOJIECTEpMHA W TpU-
TJIMIEPUIOB B CEIBOPOTKE LIBITUISIT—OPOMIIEPOB MOXKET
OBITh CBSI3aHO C OBICTPHIM OOpa30BAHUEM XUJIOMU-
KpOHOB M3 KpoBU. [12] Takke TpUTIHILIEPUIBI MOTYT
TUAPOJIU30BAThCS JUMOIPOTEUHINITA30M ITPU aKTUBA-
uu anoaunomnpotenHom C-II, mpuBonst K o6pa3oBa-
HUIO IBYX CBOOOJHBIX XMPHBIX KMCJIOT, KOTOPhIE 3a-
TeM abcopbupytorcs. ['mnore3a ObL1a MOATBEPXKIAESHA
TOBBIIIEHUEM YPOBHS JIUIIOMPOTSUHINITA3EI IIPU KC-
MOJb30BAaHUM dMYJIbraToOpa B pallMOHE OpoiiiepoB. [5]

JlanbHeille uccaeqoBaHUSI MeXaHU3Ma BO3MEii-
CTBUSI 3MYJIbIaTOPOB Ha META0OJUTHI KPOBU JOJIKHBI
YCTPaHUTh HECOOTBETCTBUS, CBSI3aHHBIE C BBICOKUM
YPOBHEM XoJiecTeprHa Ha (poHe CKapMJIMBaHUST SMYJIb-
TaTOpPOB.

Buoxumudeckue IokasaTrelm KpPOBU TECHO CBSI-
3aHbl C JUMUAHBIM 0OMeHOM. 2Kup, CUHTE3UpyeMBblii
B MEYEHU, CBS3BIBACTCS C aIlOJMUIIONPOTEMHOM WJIHU
xojectepuHoM ¢ obOpaszoBaHuem JIITHII, xoTopkbie
TPAHCIIOPTUPYIOTCS Yepe3 KPOBb B APYTUe TKAHU I
xpaHeHus1 unu ucnonbzoanus. [3] JITIBIT u JITTHIIT
MPEACTaBISIIOT cOOOM IBa OCHOBHBIX KJIacca JIMIIO-
MPOTEUHOBBIX YACTUII, KOTOPbIE CUHTE3UPYIOTCS U Ce-
KpPeTUPYIOTCS IeueHblo. B HallleM rccienoBaHUM 3Ha-
yuTeabHble KoHUeHTpauuu JITIBIT Obuiu y LbITIAT-
OpoitnepoB I rpynnbl ¢ HaMboOJbIIEH Maccoil Tena, 4To
TO3BOJISIET TIPEAIIONIOKUTh Haamune 3(GhEeKTUBHOTO
TepeHoca XoJIeCTepruHa Yepe3 KPOBb U TPAHCIIOPT €ro
B IeUeHb. [8]

IleyeHnb mepBasi MojayvyaeT U METa0OJU3UPYET XKUP-
Hble KUCJIOTHI MOCje MepeBapuBaHUsS M BCAChIBAaHUS
Jununaos. [13] Ha coctaB XKUPHBIX KUCJIOT TKaHEW MO-
JKET BIIVSITh PAIlMOH KOPMJICHUSI, a TAKKe OCOOCHHOCTH
MHUIIEBAPUTEILHOM CUCTEMbI M OMOCUHTETUICCKUE TIPO-
1IECCHI.

IIpu oleHKe XMPHO-KUCIOTHOIO COCTaBa Iieye-
HU UbILIIT-0poiiepoB I u 11 onbITHBIX IPYIN BaXXHO
OTMETUTbH TOBBILIEHWE OJEMHOBOW KMUCIOTHI Ha 11,9
u 15,1% (p < 0,05) oTHOCUTETLHO KOHTPOJISI U 3Ha-
YUTEJIbHOE CHIDKEHUE JIMHOJIEBOM KHUCIOTHI Ha 19
u 16,5%, M0 OTHOLICHUIO K KOHTPOJIbHBIM I10Ka3aTe-
JISIM COOTBETCTBEHHO (puc. 2).

CHuxenue Bo Il rpyrne naabMUTUHOBOM KUCJIOThI
Ha 0,5%, creapunoBoii — 10, ntuHosneBoit — 16,5, apa-
XUIOHOBOM — 6,4% BO3MOXKHO CBSI3aHO C ITOAaBJIEHUEM
JICUUTUHOM a0COpOLIMU CBOOOMHBIX KUPHBIX KHUCIOT
B TOHKOI KHIIIKE M3-3a YBEJIMYECHUS pasMepa MUILIEIT
coJieit KeTYHBIX KUCJIOT, KOTOphIe MeajieHHee 1t byH-
nupoBaiu. [14] dpyrast Bo3MoXKHasi MpUUMHa 3aKJioda-
€TCSI B TOM, YTO COXpaHEHWE MUIIEJUT COJIel JIeUTUHA
M KEJIYHBIX KUCJIOT Ha abcopOMpYIolIel KIJIEeTOYHOM
TMOBEPXHOCTH MOXET M3MEHHUTbH paclpencjieHHue CBO-
OOmHBIX XUPHBIX KucyoT. Mx abcopbumst cHUXKaeTcs,
€CJIM OHU TIPEAITOYMTAIOT BOAHYIO CPedy CMEIIaHHBIX
MMUIICJUI, a HEe JIMIIMIHYI0O MeMOpaHy abcopOupyroiei
KJIETOYHOI MOBEPXHOCTH. [12]
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Puc. 2. 2KupHO-KHCJIOTHBII COCTAB MeYeHH
ONBITHBIX IBILIAT-0poiiiepoB B Bo3pacte 42 cyT., %.
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Puc. 3. DiieMeHTHBII COCTAB MeYeHH
UBILIAT—0poiiiepos B Bo3pacte 42 CyT.

AHanM3 comepKaHusl XMMUYECKUX DJIEMEHTOB B Tie-
YEeHM BBISIBWJ, YTO INpU cKapmiuBaHuM Il ombITHOM
rpyrne coeBoro JeutrHa B 1o3e 0,1%, conepskanue Na,
Mg u K ymenblimaetcs B cpeaHeM Ha 26% (p < 0,05) mo
CPaBHEHUIO C KOHTPOJIBHBIMM 3HaYeHUssMU. B I rpymme
noBbilaeTcst KoHueHTpauus Cu u Zn Ha 10,5 u 4,1%
OTHOCHUTEIHLHO KOHTPOJISI COOTBETCTBEHHO (puc. 3).

IIpuMeHeHUe sMynabraTopa B KOPMJICHUU MOXET
YJIy4dllaTh YCBOEHME Kanblus U pochopa. [15] Dxenepu-
MEHT He BBISIBWJI 3HAYNTETLHOTO BJIMSTHUS TOTIOJTHUTEITb-
HOTO 3MYJIbraTopa Ha MeTabO0IM3M MUKPOSJIEMEHTOB.

BoBonpl. TakuMm 006pa3oM, BKIIOYCHHE B pallOH
9MYJIbraTopoB 3 GHEKTUBHO YBEIMYUBACT MPOIYKTHUB-
HOCTb M aKTUBU3UPYET JUNUIHBIN oOMeH. Ho Heobxo-
JUMO MPEIAMETHO MOAXOAUTH K BBIOOPY SMYJbraropa.
B Hammx mcciemoBaHMSIX TOKa3aHa Jiydllasi pe3yJib-
tatuBHOCTh Jlecumakc [Ipemuym. K KoHIy skcnepu-
MEHTa JIMAEPCTBO 1O XWBOW Macce ULbIIUISAT-Oporiie-
poB coctaBuiio 7,9% 110 cpaBHEHMIO ¢ KOHTpojeM. O6a
BMYyJIbraTopa W3MEHSUIM XUPHO-KUCJIOTHBIM COCTaB
MEeYeHU — COoAep>KaHUEe OJICMHOBOW KHUCIOTHI MOBBI-
1IaJI0Ch, JIMHOJIEBOI CHMXaJoCh Ha (hOoHE BO3pacTa-
Hus JITIBIT u ymenbirenus JITTHIT ceiBopoTKY KpOBH.
Hcnonp3oBaHNe 3MYJIbraTOPOB B pallMOHAX YIIydIllaeT
NpPOAYKTUBHOCTH OPOIAJIEPOB.
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