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Ha navajbHBIX 3Tanax oHTOreHe3a (DyHKIMOHAJIbHAS AKTHBHOCTb dPUTPOLMTOB 00eCIeYnBaeT
aJanTanyi0 BCeX CHUCTEM OpraHM3Ma K YCJIOBHSIM BHEIIHeil cpenbl Yepe3 MOMAEpKaHHE ONTHMAJIbHBIX
JKUKOCTHBIX CBOWCTB KpoBH. VIX HapymieHWsi MOTYT NMPUBECTH K Pa3BUTHIO OTKJIOHEHWii U ()OpPMHUPOBAHUIO
MATOJIOTHYECKAX COCTOSIHHII B MEPHOJ AKTUBHOTO pocta. Bo3pacTHble acneKTbl M3MEHEHNil MUKPOPEOJIOTH-
YeCKHX CBOWICTB 3PUTPOLMTOB Yy 3I0POBBIX TEJSAT B PAHHEM OHTOTeHE3e MOKA 4TO MCCJIENOBAHBI HEI0C-
TaToyHo. C mesbio u3yvyeHus (GyHKIMOHAIBHBIX OCOOEHHOCTEl PUTPOIMTOB Y 3A0POBBIX TEJAT YEPHO-
necTpoii mopoapi, coaepxammxcs B ycaoBusax TeasaTHukoB (Kamyxckmii ¢pmman [ICX «IllenkaHoBo»
®I'BY OK «Bbop»), B Teuenue 1-ro roga Ku3HM ONpeNeIsid AKTHBHOCTb NMEPEKHMCHOIO OKHCIEHHS JIH-
NMHAOB U AHTMOKCHIAHTHOM 3aLIMTHI IJIA3Mbl KPOBH M PUTPOLMTOB, 2 TAKKE JUIMMIHbIA COCTAB, LUTO-
APXMTEKTOHUKY W arperaumio KpacHbIX KPOBSIHBIX Tejell. B 3puTpomMTax OTMEYeHO yBeJMYeHHH COOT-
HOILIEHUsI XoJieCcTepuHa U o0mmux GochoaunuaoB Ha ¢GoHe MOBbIEHHS AHTHOKCHIAHTHOM 3alIMIIEHHO-
CTH ¥ 0CJ1a0JIeHHs IEPEKUCHOT0 OKHMCJaeHus aunuaoB. [1oka3ano, 4ro B KPOBH 3/10POBBIX TEJIAT K ro/0-
BAJIOMY BO3PACTy BO3pPACTAET YHCJIO OOPATHMO M HEOOPATUMO M3MEHEHHBIX PHTPOLMTOB, a TAKKEe MX
arperanyoHHasi aKTHBHOCTb.

KnoueBble ciioBa: 310pOBbIe TeNATA, MEPBbIil IO/ KU3HH, SPUTPOLMTDI, arperauus, HUTOAP-
XHTEKTOHHKA.
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B opranmuszme mepemelieHre KpOBHM MO COCYAWCTOMY PYCIy BO MHOTOM
00YCJIOBJIEHO OCOOEHHOCTSIMU LIMTOAPXUTEKTOHUKU U arperauvu (HOpMEHHBIX
ajieMeHTOB (1), U B TIepByl0 ouepenb 3pUTPOLUUTOB (2). OCOOEHHO CYLIECTBEHHO
MoJ0OHbIE M3MEHEHUS BIMSIOT HAa TeMOAMHAMMUKY B MUKPOLUPKYISITOPHOM
pyciie, onpenessis NpUTOK Heooxomumoro KoiumdectBa O) K TKaHSIM U BO3ACH-
CcTBys Ha remoctas (1, 2). ¥V Teaar Ha HayaJbHBIX 3TallaX OHTOTeHe3a (PyHK-
LIMOHAJIbHAsl aKTUBHOCTb 3PUTPOLIUTOB ObOecIieurBaeT afganTaludio BCEX CUCTEM
opraHu3ma K YCJIOBUSIM BHEIIHel cpeibl 4yepe3 MojiepKaHUue OINTUMATbHbIX
SKUIKOCTHBIX CBOMCTB KpoBU. MIX HapyllleHUs] MOTYT MPUBECTU K Pa3BUTUIO OT-
KJIOHEHUH U (OPMUPOBAHUIO TMATOJOTMYECKMX COCTOSIHUM B MEpHMOI aKTUBHOTO
pocta. OmHaKO BO3paCTHBIE ACMEKThl M3MEHEHMI MUKPOPEOJOIrMUYECKUX CBOICTB
SPUTPOIIUTOB Y 3MOPOBHIX TEJAT B TeUeHUE 1-TO Troma XXMU3HU IOKa YTO MCCIIe-
JIOBaHbl HEIOCTaTOYHO.

B sTO0i1 CBsI3M Hallleil 11eblo0 ObLIO M3yueHUe (PYHKIMOHAIbHBIX OCO-
OCHHOCTEI SPUTPOLIMTOB Y 3A0POBBIX TEJST B TeUeHUE 1-TO roga KU3HU.

Memoduxa. O0beKTOM HAOIOIEHUS ObUIM 3IOPOBBIE TEIsATa YepHO-MeC-
TPOIl MOpOABI, COAepXKAlllMeCs B YCIOBMSIX TeIITHUMKOB Kanyxckoro duinana
[MCX «IIleakanoso» ®I'BY OK «Bbop». B uynciio obcieqoBaHHbIX Bown 27
HOBOPOXIEHHBIX XXMBOTHBIX, COCTOSIHME KOTOPBIX OIleHWBanu Ha l-e, 5-¢ u
10-e cyT xu3HU, 33 TejieHKa, y KOTOPbIX aHaJU3UpyeMble TOKa3aTeau U3yvyaiu
Ha 15-e, 20-e, 25-¢ u 30-e cyr xu3Hu, 34 TeaeHKa, BKIIOYECHHBIX B TECTUPYE-
Mylo Tpyry Ha 45-e, 60-¢, 75-e m 90-¢ cyT Xu3HH, a TakKe 36 ocobeil, obeie-
JIOBAaHHEIX B Bo3pacTe 6, 9 m 12 Mec. YCIoBUSI KOpMJIEHHE OBUIM CIIEIYIOIINMU.
B teuenue 10-15 cyT mocie poxkaeHUs TeJisiTaM BhIITaMBaJIM MOJIO3MBO U MOJIO-
Ko no 5-7 xr/cyt. C 11-15-X cyT BMECTO MOJIOKO MCIONb30BaIN MOJTHOLIEHHBIN
3aMeHUTeNb lieabHoro mMojioka (31IM, u3 pacyera 1,1 Kr cyXxoro 3amMeHMTENs
BMecto 10 xr mojoka). Ilepen ckapmiauBanueMm 31IM pa3zBoguiu B TEIUION KM-
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nsiueHor Boae (1,1-1,2 xr Ha 8,8-8,9 n). Tendat HauMHamuM mpuydyaTb K CEHY,
HaumHas ¢ 10-cyToYHOro Bo3pacTa, MCIONB3YS pPaHO CKOIIEHHOE 371aKOBO-00-
00BOE CEHO M TTOCTEIIEHHO YBEJIWUMBASI €TO KOJMYECTBO: K BO3pacTy 3 Mec —
1o 1,3-1,4 kr/cyt, 6 Mec — 1o 3 kr/cyT. C 11-X CYT XU3HHU TeNSATa MOIXyYaIn
coimb M Med, a ¢ 15-20-x cyr MM ckKapmiMBaJdM KOHIEHTpaThl. B KadecTBe
MepBO MOAKOPMKH aBaju CIlellMaJbHble cTapTepHble KoMOukopma (rmo 100-
150 r/cyT), NpU UX OTCYTCTBUM — XOPOIIO MPOCESIHHYIO OBCSIHKY, IOCTEIEHHO
MpuyJast K CMeCsIM KOHIIEHTPATOB, COCTOSIIIUM M3 MOJOTOTO 3epHa (OBec, Ky-
Kypy3a), MIIEHUYHBIX OTPYOEH, XMbIXa, TPABSIHONA MYKU M APYTMX KOMIIOHEH-
ToB. CYyTOYHOE KOJMYECTBO CKapMJIMBAEMBIX KOHIICHTPUPOBAHHEBIX KOPMOB K 3-
MeCSIYHOMY Bo3pacty goBoauwau n0 1,2-1,6 kr. CouyHble KopMa (KOpPHEILIOIHI,
BBICOKOKAQUECTBEHHbBI CUIOC) AaBaiu TesitaM ¢ 1-MecsiyHoro Bospacta. [lpu
HACTYIUJICHUM JIETHETO Mepuoaa CYTOYHBIM pPacXol KOHLEHTPUPOBAHHBIX KO-
MOB cHuXanu (npuMepHO Ha 30 %) OTHOCHUTEIBHO TAKOBOTO B CTOIIOBBIN ITe-
pMOI B CBSI3U C IMOEHAaHMEM TeJsITaMU 3€J€HBIX KOPMOB: K 4-MECSIYHOMY BO3-
pacty — mo 10-12 xr (B aetHuit nepuoxn 7,0-8,4 kr), K 6-MecsTyHOMY — 10 18-
20 kr (B meTHwmit epuorn 12,6-14,0 kr). B 3suMHMIT ieprop TensgTam crapiie 6 Mec
CKapMJIMBaJId BHICOKOKAYECTBEHHBIC TPyOble M COYHBIE KOpMa M HEOOJBIIOE
KOJIMYECTBO KOHLIEHTPATOB (CeHO — 2-3 KT, cujioca — 5-6 kr Ha 100 Kr XuBoii
Macchel). [Ipy ceHaXXHOM THUITe KOPMIJICHUS TeJIATaM cTapiine 6 MeC KOJUYeCTBO
CEHaxa COCTaBJIsLIO M0 9-14 Kr/cyT, B JICTHUI TIEpUOJ TelsiTaM B Bo3pacte 6-
12 Mec maBaiau rpyOble M COYHbIE KOpMa, YMEHbIlas MPUMEPHO BIOJOBUHY
HOpPMbI KOHLIEHTPATOB M3 pallMOHa 3MMHEro Iepuoia 3a CUeT yBEJIMYEeHUS Mo-
TpeOJeHUST JKUBOTHBIMM TPaBHI.

OOpa3sibl KpoBU IS aHaluW3a OTOMpaiu U3 SpeMHON BEHbl B YyTPEHHME
yachl. B myasMe KpoBU aKTMBHOCTb NMEpeKMCHOTO okuciaeHust aununos (I1OJT)
OLIEHUBAJIM 10 coJepXaHuo THOOapouTypoBoil kuciorsl (TBK-akTuBHBIE TpO-
JOYKTBI) ¢ ucnoyib3oBaHueM TecT-Habopa Ha TBK-nipoaykTel (TBK-tr0o0apouTy-
poBasi kucioTa) (pupma OOO «Arat-Men», Poccust), a Takxke auuaruaporepe-
kucei (AI'TI) (3), aHTUOKMCIUTEIBbHYIO aKTUBHOCTh (AOA) XMIKOI Y4acTu Kpo-
BuU — no M.A. BoiaueropckoMy u coanT. (4).

B OTMBITBIX M pecycneHAMPOBAHHBLIX 3PUTPOLIMTAX KOJIMWYECTBO XOJIe-
creposna (XC) onpenensyii 3H3UMATUYECKUM KOJOPUMETPUUECKUM METOIAOM C
nomolubio Habopa dupmbl «Butan JIuarHoctukce» (Poccus), obuumx dochdonu-
mgoB (ODJI) — no comepxanuio ¢ocdopa (5) ¢ NOCIEYIOIINM PacyeTOM OT-
HomreHUsT XC/O®JI. O coctosgauu [10OJI B OTMBITBIX M PeCYCITIEHIMPOBAHHBIX
SPUTPOLUTAX CYAWIM HAa OCHOBAHMM y4yeTa KOHILIEHTpaUUW MaJIOHOBOTO NMAJb-
nerumga (MJIA) B peakiImM BOCCTAHOBIIEHUSI THOOAPOUTYPOBOI KUCIOTHI (6), a
Takxke coaepxKaHusl auuaruapornepekucu (3). YcraHaBiIuBaid aKTMBHOCTb BHY-
TPUBPUTPOLIUTAPHBIX AaHTUOKCUIAHTHBIX (PepMEHTOB — KaTajasdbl U CYNEPOK-
cupaucmytassl (COM) (7).

JlaHHBIC O TIOBEPXHOCTHOM T€OMETPUM 3PUTPOIIUTOB IOJYyYAIN C HUC-
MOJIb30BAHUEM CBETOBOI (ha30BO-KOHTPACTHOU MUKpockonuu (8). YuutbiBanu
SPUTPOIUTH M3MEHEHHOM M HOPMAJIbHOU (hOPMBI, Ha OCHOBE YETO OIPEICIISTN
MX COOTHOIIEGHHWE W PACCUMTHIBAIM CJEAYIOIIMEe MOoKa3aTeJu: UHIAEKC TpaHC-
dopmamun (UT) = (O + HA)/A, roe J — npoueHT auckouutos; O —
MPOLIEHT 00paTUMO AehOPMUPOBAHHBIX 3pUTpoLUTOB; HI — mpolieHT HeoOpa-
TUMO Je(POPMUPOBAHHBIX IPUTPOLIMTOB; MHAEKC OOpaTMMON TpaHchOopMaluu
(MOT) = Ol1/11; uunekc Heobpatumoit Tpancopmarmu (MHOT) = HA/; wH-
naexc oopatumoctu (MO) = O /HJI.

ATperaiio 3pUTPOIIMTOB BBISIBIISUIA C TIOMOIIBIO CBETOBOTO MUKPOCKOTIIA
buonam 70-P (8) moacuetom B kamepe I'opsieBa umciia arperaToB, arperMpoOBaHHbIX
U HearperMpoBaHHbBIX SPUTPOLIMTOB BO B3BECU OTMBITBIX IPUTPOLIMTOB B ILIa3Me
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KpOBHM C BBIYMCIEHHEM cpemHero pasmepa arperata (CPA) = CDA/KA, toe
CDA — cyMmma Bcex 3puTpoluToB B arperare, KA — 4mciio arperatoB; moka-
satenst arperanum (ITA) = (CPA X KA + KC3B)/(KA + KC39), rme KCD —
YUCJO CBOOOMHBIX 3PUTPOLIMTOB; IMPOLIEHTA HearperMpoBaHHBIX 3PUTPOLIUTOB
(ITHA, %) = (KCBD % 100)/(CPA x KA + KCD).

CraTucTUuecKyo o0pabOTKy pe3yJbTaTOB MPOBOAUIN C UCIOJIb30BAHUEM
t-xputepusi CTbIOJEHTA.

Pe3zyavmameutr. B TedeHune 1-ro roga XXKM3HU B IIa3Me KPOBHU TENISIT OTME-
4aJioch MOCTENeHHOe IoHMxeHue kKonumdyectBa ATl (Ha 17,8 %) u TBhK-ak-
TUBHBIX coenuHeHmil (Ha 9,5 %) (tabn. 1). BuisBieHHOe ociabiieHne WHTEH-
CUBHOCTU TEPOKCUAAIINN CTaJ0 BO3MOXHBIM B Pe3yiabTaTe TOCTOBEPHOTO IO-
BBIIIEHUS] aHTUOKCUAAHTHOM akTuBHOCTH (¢ 30,8+0,14 mo 35,8%+0,16 %).

Mbl TakKe HaOMIOAANIM JOCTOBEPHYIO AUHAMMKY JMIIMAHOIO COCTaBa
spuTpolMToB (cM. Ta6a. 1). B yacTHocTH, HauMHast ¢ 15-X CyT XM3HU, cOoAep-
KaHue XC B KpacHBIX KPOBSIHBIX TeJbLaX UMEJO TEHACHIUIO K YBEJIMUYCHUIO,
a 3aTeM B TEUEHME OCTAJIbHOTO IepHoaa HAOIIOAECHUST TIPOSIBIISIICS HOCTOBEPHBII
poct 3toro nokasarens (1o 1,09+0,004 Mxmonb/1012 5puTpoLMTOB) TIPY HEGOJIb-
moM nosbieHnn OPJI (0,74+0,004 mxmonb/1012 spurpounTos), yro obecre-
qyuyio 3a 1-# ToA XKM3HW XUBOTHOTO yBenudeHUe cooTHoueHus XC/ODJI B
MeMOpaHax 3puTpouuToB 1o 1,47+0,003.

HnTeHcuBHOCTh BHYTpusputpouutapHoro I1OJI B TeueHUe sKchepu-
MEHTa JOCTOBEPHO CHMXAJach B Pe3ylbTaTe IOCTEIIEHHOIO YCUJIEHUS aHTUOK-
CUIIAaHTHOM 3alllUThl KPaCHBIX KPOBSIHbIX Tejel (cM. Taba. 1). Tak, B Hayaje
(a3l HOBOPOXKIEHHOCTH B 3PUTPOIMTAX aKTUBHOCTH Katanadsl 1 COJl cocraB-
nasna coorserctBeHHo 10600,0+14,60 m 1760,0+6,05 ME/1012 knerok. 3atem
aHaJIM3MpyeMble MoKa3aTelu TOCTOBEPHO MOBBIIIAIUCH U K 12-MecsTYIHOMY BO3-
pacTy coctaBuiau cooTBeTcTBeHHO 11350,0+11,50 u 2120,0+4,27 ME/10!2 kie-
ToK. Kak cieactBue, KoHneHTpauus AI'Tl B TeyeHue 1-ro roma >XKM3HM >KUBOT-
HOTO TIOCTENEHHOE CHU3WIACh 10 2,641+0,07 Dy33/1012 spurpouurtos, MJA —
10 0,80£0,050 umonn/1012 sputpouuToB.

Mbl oTMEUaIu MOCTEIIEHHOE CHIXKEHUE YMcia 3PUTPOLUTOB TUCKOUI-
HOM (POpPMBI, K 45-M CYT XXMU3HU XUBOTHOTO OHO JOCTHUIJIO YPOBHSI JOCTOBEPHO-
CTH, TIOCJIE YeTO HECKOJIBKO BO3POCIIO. DTH KOJIEOAaHMST COIPOBOXIAIMCH TIO-
BBIIIEHUMEM CYMMapHOU JOJM OOpaTUMO M HeoOpaTMMO M3MEHEHHBIX (opM
SPUTPOIIUTOB (COOTBETCTBeHHO Ha 54,2 1 25,0 %) 10 KOHEUHBIX TToKa3areyieil y
TOJOBAJIBIX XUBOTHBIX cOoOTBeTCcTBeHHO 14,8+0,18 u 4,5+0,04 %. Ha stom ¢o-
He mocterreHHo yBenmumBayuchk UT (mo 0,24%0,006), MOT (mo 0,18%+0,004)
npu ciado BeipaxkeHHOM pocte MHOT u MO (1abi. 2).

OueHka mokasareJieil arperaliui 3pUTPOLUTOB y TEJISIT 1-ro roga XXU3HU
BBISIBIJIA MX TIOCTETICHHBIN POCT C TOCTOBEPHBIM KPAaTKOBPEMEHHBIM YCHIICHUEM
arperaiuu K 45-M cyT xu3Hu (cMm. Tabi. 2). C BO3pacTOM y XXMBOTHBIX 3PUTPO-
LUTHI Yalle opMUpoBaiu arperaTbl. B To ke Bpemsl TeHACHLIMS K MOBBILLICHUIO
CPA x 12-My Mec XM3HM IO CPaBHEHMIO CO 3HAYCHUSIMHU, CBOMCTBEHHBIMU
IJ1s1 (pa3bl HOBOPOXIEHHOCTU, OKa3allaCh MPAaKTUYECKU He BBIPaXKEHHOM, Of-
HaKo MposiBUJach ciaabast TEeHASHLUSI K cyMMapHoMy MoBbieHuio [1A, comnpo-
BOXJAIOLIEMYCSI HEKOTOPBIM cHuXeHueM TTHA 1npu KpaTKOBpeMEHHOM YBeIU-
YeHUM TIEPBOro IIOKAa3aTess M YMEHBIIEHWM BTOPOro NMPUMEPHO Ha 45-¢ cyT
xn3HU. CiemoBaTebHO, IS TelIT 1-TO rofa KW3HW XapaKTepHO HeOObIIoe
YCUJICHWE LIMTOAPXUTEKTOHWYECKNX M3MEHEHWIT MeMOpaH SPUTPOLMTOB C TIO-
BBILIEHUEM YaCTOTHI MX arperaiuu.

B Hacrosiiiee Bpemsi He BBI3BIBAET COMHEHUI, YTO TEXHOJOTUU KOpMJie-
HUS U COOep>XKaHUSI MOJIOJHSAKA B MEPUOJ] aKTUBHOIO POCTa M Pa3BUTHUS, a TakK
Ke CXeMbl TTPOUIAKTUKY U KOPPEKIIMKU TOMEOCTa3a JOJLKHBI pa3padaThiBaThCs C
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1. BuoxuMuyeckne NOKa3aTeld MIa3Mbl KPOBU M IPUTPOLMTOB Y 340POBbIX TeJSAT YepHO-necTpoii nmopoasl B 1-ii rox xusuu (n = 130, Mtm, xo3siicr-
Bo Kanyxckoro ¢punuana [NCX «Illenkanoso» ®T'BY OK «bop»)

TMoKasates n=27 n=33 n=34 n=36

l-e cyt | 5-ecyr | 10-e cyr | ll-e cyr | 20-e eyt | 25-e cyt | 30-e eyt | 45-e eyt | 60-¢ cyr | 75-¢ cyr | 90-¢ cyt | 6-it Mec | 9-it Mec | 12-ii Mec

IInazma KpoBH
AT, 1,62+0,13  1,62+0,14  1,6240,08 1,60+0,18 1,58+0,14  1,54+0,36  1,45%+0,28 1,78+0,19  1,63+0,12  1,43£0,07 1,40%£0,14  1,37£0,16  1,33%0,10 1,30%0,17
Dys3/M p<00l  p<00l p<00l  p<005
TBK, 3,3040,11  3,33+0,13  3,3040,16 3,2540,07 3,24+0,20  3,21+0,13  3,1740,12  3,42+0,09  3,12+0,13  3,10+0,10  3,08+0,05 3,07+0,11  3,00£0,16 2,9340,07
MKMOJTb/JT p <0,01 p <0,01
AOA, % 30,8+0,14  30,6+0,16  31,0+0,12 31,7+0,34 32,0£0,17  32,440,10  32,8%0,16  29,24+0,19  33,840,26  34,1+0,16  34,2+0,13  34,5+0,12  35,1£0,18 35,8+0,17
p <0,01 p <0,01 p <0,05
DPUTPOUHUTH
XC, 0,91+0,002 0,93£0,004 0,92+0,009 0,94+0,009 0,95+0,002 0,96+0,004 0,96+0,002 0,99+0,004 0,97+0,006 0,95+0,003 1,030,008 1,05+0,003 1,0840,002 1,09+0,004
MKMOIb/1012 p <0,05 p <0,05 p <0,05 p <0,01
KII.
OdJ1, 0,69+0,005 0,70+£0,004 0,70+0,006 0,71+0,002 0,71£0,008 0,71£0,005 0,71£0,002 0,70+£0,001 0,720,003 0,72+0,006 0,73+£0,008 0,74+0,005 0,74+0,008 0,74+0,004
MKMOJL/1012 p <0,05 p < 0,05
KII.
XC/0dJ1 1,320,004 1,32+0,008 1,31+£0,003 1,3240,005 1,344+0,006 1,35+0,003 1,35+0,001 1,41£0,006 1,34+0,003 1,324+0,006 1,410,005 1,42+0,002 1,46%0,001 1,47£0,003
p <0,01 p <0,01 p <0,05 p <0,01

ATTI, 3,01£0,10  3,00+0,10  3,0440,10 3,0240,04  2,98+0,05  2,95+0,04 2,90+0,03  3,25+0,03  3,00+0,07 2,86+0,02  2,83+0,04 2,78+0,06 2,7240,03 2,6410,05
Dy33/1012 k1. p <0,01 p <0,01 p <0,01 p <0,05 p<0,05 p <0,01
MJA, 1,06£0,02  1,07£0,05  1,084+0,05 1,06+0,05 1,05£0,06  1,03£0,05 1,00+0,02 1,174£0,04 1,01£0,03 0,95+0,01 0,91+0,03 0,89+0,02 0,84+0,04 0,80£0,05
HMonb/1012 k1. p <0,01 p <0,01 p <0,05 p <0,05 p <0,05 p <0,05
Karanasza, 10600,0£14,6 10670,0+15,4 10680,0+21,8 10690,0+10,7 10700,0£16,0 10730,0£18,2 10750,0£15,2 10450,049,2 10770,0+14,6 10790,0+15,3 10820,0%14,610860,0+12,8 10970,0+16,3 11350,0+11,5
ME/10!2 k. p<0,01 p<0,01 p<0,01 p <0,05 p <0,05 p<0,01
(C0)IN 1760,0£6,05 1730,0£5,80 1780,0+£5,90 1800,0+5,62 1820,0+6,02 1830,0+4,23 1850,0+5,83 1680,0+£6,01 1820,0+3,87 1875,0+4,11 1890,0+3,71 1920,0+4,90 1990,0+6,23 2120,0+4,27
ME/10!2 k. p<0,0l p<00l  p<005 p < 0,05 p < 0,01

Mpumeuanue. ATTI — ammwtruaponepekuch, TBK — tnobapoutyposasi kuciora, AOA — aHTHOKUCIUTENbHAst akTUBHOCTh, XC — xosectepos, ODJI — obiune dbochomunuasr, MJA — ma-
noHoBbIi nuanbaerun, COl — cynepoKCHAANCMYTa3a; p — YPOBEHb JOCTOBEPHOCTH (MPUBEAEHBI 3HAUCHUS JUISl JOCTOBEPHBIX Pa3IHUMii).
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2. [IuTOAPXMTEKTOHMKA W MOKAa3aTelM arperaiuy 3PUTPOLMTOB Yy 3/I0POBbIX TeJAT YepHO-mecTpoil mopoasl B 1-if rox xusuum (n = 130, Mtm,
xo3siictBo Kamyxckoro ¢dunuana [TCX «IllenkanoBo» @I'BY OK «bop»)

IToka3zarenb

n=27

n=33

n=34

n =36

1-e cyT \ 5-e cyT \ 10-e cyt

11-e cyT\ 20-e cyT \ 25-e cyT \ 30-e cyT

45-¢ cyt | 60-¢ cyt | 75-¢ cyt | 90-¢ cyT | 6-it Mec

[ 9-it Mec | 12-i1 Mec

Juckouutsl, % 86,8+0,15 86,3+0,18 86,6+0,14 86,5+0,22 86,2+0,15 86,0+0,22 85,8+0,16 77,0+£0,29 79,9+0,36 85,0+0,30 85,7+0,23 83,1+0,17 82,2+0,16 80,7%0,24
p<0,0l p<0,05 p<0,05
DpUTPOLIUTH U3BMEHEHHBIE, %:
06paTUMo 9,610,16 9,6+0,12 9,9+0,20 10,0+0,08 10,2+0,12 10,4+0,05 10,9+0,07 16,2+0,07 13,1£0,15 11,0£0,09 11,2+0,13 12,7+£0,09 13,4%+0,13 14,8+0,18
p < 0,01 p<0,05 p<0,05 p <0,05 p < 0,05 p <0,05
HeobpaTuMo 3,6+0,08 4,1£0,05 3,54£0,08 3,7+0,06 3,6+0,08 3,6+0,13 3,8+0,08 6,8+0,05 7,0+£0,04 4,0+0,09 3,1+0,06 4,2+0,04  4,4+0,03 4,5+0,04
p<0,05 p<0,05
WHnnekc:
TpaHchopMaluu 0,150,012 0,160,006 0,150,011 0,16%0,0050,16%0,003 0,16+0,004 0,16+0,002 0,30%0,008 0,25+0,004 0,18+0,008 0,160,003 0,20£0,007 0,220,002 0,24+0,006
p<0,0l p<0,01 p<0,01
obparumoii tpanc-  0,11£0,006 0,11£0,005 0,110,002 0,12+0,0080,12%0,005 0,12%0,006 0,13£0,007 0,21£0,003 0,160,008 0,130,007 0,13+0,002 0,150,004 0,16+0,002 0,18+0,004
dopmanun p<0,00l p<0,0l p<0,01
HEeoOpaTUMOIi 0,04+0,002 0,05%0,004 0,040,002 0,04%0,0050,04+0,002 0,04+0,004 0,04+0,008 0,08%0,004 0,08+0,003 0,050,008 0,030,005 0,05+0,002 0,05+0,004 0,05+0,006
TpaHchopMmaIu p<0,0l p<0,01
06paTUMOCTH 2,59+0,006 2,54+0,027 2,62%0,020 2,70£0,0082,83+0,006 2,86+0,010 2,87+0,007 2,38+0,003 1,87+0,005 2,80+0,006 3,61+0,002 3,020,004 3,04+0,008 3,29+0,004
p<0,0l p<0,01 p<0,01 p <0,05 p <0,05
Yucro, mrT.:
SPUTPOLIMTOB B 36,1+£0,10  36,3+£0,05 36,2+0,09 36,4+0,17 36,5+0,06 36,8+0,02 37,1+£0,07 46,6+0,18 40,2+0,05 37,0+£0,04 37,6+£0,08 39,2+0,03 40,1£0,06 42,3+0,09
arperaTte p<0,00l p<0,05 p<o0,05 p <0,05 p <0,05
arperaToB 7,840,02 7,910,04 7,9£0,03 7,9+0,08 8,0+0,04 8,1+£0,05 8,3£0,03 9,0+£0,09 8,5+0,06 7,9+0,02 8,0+0,05 8,5+0,04 8,6%0,08 8,8+0,03
p<0,0l p<0,05 p<0,05
CcBOOOIHBIX opuTpo- 262,1£0,15 260,3+£0,23 260,9+0,24 259,740,10258,3+0,11 255,9+0,18 252,4+0,21 236,240,07 250,6%0,12 258,1£0,19 259,240,17 247,1+£0,05 244,3+0,08 240,2+0,12
LIUTOB p<0,00l p<0,0l p<0,05
Tokazarens arperaumu  1,08+0,21  1,11+0,15  1,10+0,11 1,11+0,07 1,11£0,10 1,11£0,08 1,11+0,10 1,15+0,09 1,1240,12 1,11+£0,07 1,11£0,14 1,12+0,08 1,12+0,16 1,13%0,08
p<0,05 p<0,05
onst HearperupoBan-  90,8+0,14  87,8+0,17 87,8+0,19 87,7+0,08 87,5+0,16 87,5+0,12 87,1+£0,14 83,4+0,07 86,2+0,18 87,6+0,17 87,3£0,19 86,3+£0,04 85,8+0,07 85,0+0,12
HBIX 2PUTPOLIUTOB, % p<0,0l p<0,01 p<0,05
Cpennwuii pasmep arpe-  4,6+0,02 4,6+0,03 4,6£0,04 4,6%£0,05 4,6+0,02 4,5+£0,03

rara, K.

4,5+0,04 52+0,07 4,7+0,03 4,6£0,06 4,7+0,02 4,6+0,03

p<0,05 p<0,05

IlpumMeyaHue. p— YypOBEHb JOCTOBEPHOCTU (ITPUBEICHBI 3HAUEHUSI sl TOCTOBEPHBIX PA3IMUMii).

4,7+£0,05  4,8+0,01




YUETOM HAHHBIX IO (PM3MOJOTUM W TOKazareneil (yHKIIMOHATLHON aKTUBHOCTH
pa3IMUYHBIX CUCTeM OpraHu3Ma B TeueHue paHHero oHtoreHe3a (9). PasButue
0CO0M Takke BO MHOIOM 3aBUCHUT OT (haKTOPOB BHELIHEN Cpebl, KOTOphIe B 3HA-
YUTENBHOM CTENEHU MOJECIUPYIOT Pa3BepPThIBAHUE HACJIEACTBEHHON MpPOrpaMMbl,
peryaupys mnpoiiecc (pyHKIIMOHAIBLHOIO CO3pEBaHUsI CUCTEM U OPTaHOB >KUBOTHO-
ro, B TOM YHcJie yepe3 BIMSIHUME Ha Ipollecchl MUKpoLUMpKyasuuu. Kak cienct-
BUE, B MOCJIeIHEE BpeMsl BaKHasl POJib OTBOIUTCS (bHU3UOJIOIMUYECKUM HCCIea0Ba-
HUSIM Takux TpoieccoB (1). UMeHHO MUKPOLIMPKYJISITOPHOE PYCJIO aKTMBHO yYa-
CTBYeT B OOMEHe razaMud M IPOAYKTaMU MeTaboju3Ma, 3IeCh MpU 3aMeICHUU
KPOBOTOKA MPOMCXOMNT ACTIOHMPOBAHWE SPUTPOLIMTOB M TPOMOOLIMTOB M B pe-
3yJIbTaTe U3MEHEHUS MX Pa3IMYHBIX OMOXMMUYECKUX M METa0OJMIECKUX CBOMCTB
WHULIMUPYIOTCS peaKIui MUKPOTPOMOMpoBaHUs. B 3Toif CBSI3M OHTOTEHETHYE-
CKUe M3MEeHEHMSI (DU3MOJOTMIECKUX CBOMCTB KIIETOK, YYACTBYIOIINX B MMKPO-
LUPKYJISALNA, B ONpeNe/IcHHOM CMBICIIE pacCMaTpUBArOTCS KaK OCHOBA CTaHOB-
JleHus1 QYHKIMI BCeX OpraHoB M TKaHEU, MOCKOJIbKY UMEHHO Ha YPOBHE MUKPO-
LIMPKYJISITOPHOTO PyCJla OCYILLECTBISIIOTCSI )KU3HEHHO BaXkKHbIE MPOLECCHI, 00ecre-
YHBAIOIIME TEMOAMHAMUYECKUI U METa0OJIUYECKUI TOMEOCTas.

B Hammx ombiTax B TeyeHHe (a3bl HOBOPOXKAEHHOCTU Y TEJSIT COOTHO-
meHre XC/ODJI B spuTpounTax ObIJIO OTHOCUTEIBLHO MOCTOSHHBIM, YTO CAEP-
KUBAJIO TIPOSIBIEHME WX MUKpOpeojormuyeckux coiicTB. Ilo Mepe pocra Xu-
BOTHBIX cooTHoueHne XC/O®JI mocTtoBepHO Bo3pacTaio. BeposTHO, AmHaMMKa
JIUTIMAHOTO COCTaBa MeMOpaH CITOCOOCTBYET aJanTalldM 3TUX KJIETOK KPOBHU K
YCJIOBUSIM Cpelibl, B TOM 4Mcle K KojebaHussM uHTeHCUuBHoOcTH I1OJI BHe u
BHYTPHM KJIETOK, OOECITeUMBas PETYIISIIINI0 MEMOpPAaHHBIX MEXaHN3MOB (DYHKIINO-
HUPOBAaHUSI TOCIEAHNX. 3HAYMTEIbHAS CTAOMIM3aus KOJWYECTBA ITPOMYKTOB
ITOJI B spuTpouuTax TeasT B nepBblie 10 cyT XXU3HU OOCTUraeTcsl 3a CYET yCU-
JleHus1 GYHKIIMU CUCTeMbl aHTUOKUCAeHUSI. O ee COCTOSSHUM Mbl CYIUJIU IO aK-
TUBHOCTM KaTajasbl U CYNEPOKCUIAMCMYTa3bl, KOTOpasi B 3TOT NMEPUOA HE U3-
MeHsutach. OHAKO B JajbHEMIEeM B SPUTPOLIMTAX 3A0POBbIX KMBOTHBIX aKTHB-
Hocth ITOJI mocrenmeHHO CHMKaylach Ha (hoHE ycuieHUsT (PyHKIMI KaTajasbl 1
CYNMEePOKCUIAUCMYTA3HbI.

M3zyyeHne OHTOreHETMYECKON AMHAMUKN MHKPOPEOJOTUIECKUX CBOWCTB,
LIMTOAPXUTEKTOHUKHU M arperallioOHHON CIOCOOHOCTU 3PUTPOLUTOB, KaK yxkKe
OTMEYAJIOCh, BaXKHO JJII MOHUMAHMSI MPOLIECCOB, OINPEACISIONIUX POCT U pas-
BUTHE opraHn3Ma. [1oBepXHOCTHAST apXUTEKTOHWKA 3PUTPOIIUTOB TIPU Pa3BUTUU
(busnoNornyecKux peakuyii U MaToJOrMYECKUX IMPOLIECCOB CIYXKMT MHIUKATO-
pPOM M3MEHEHUI OMOJIOTMUECKUX CBOMCTB KJIETOYHbIX MEMOpaH, Ha KJIETOYHOM
TIOBEPXHOCTH afCcOPOMPYIOTCS aMUHOKUCIIOTE W IPYTUe MOHOMEPBI, MEIUATOPI
U TOPMOHBI. DPUTPOLIUTHI, KOTOPbIE KOJMUYECTBEHHO MpeobiiagaoT cpeau dop-
MEHHBIX 3JIEMEHTOB KPOBHM, CYIIECTBEHHBIM O0Pa3oM BIMSIOT Ha €€ PEOJIOTMIO.
CnocoOHOCTh 3PUTPOLIMTOB U3MEHSTh APXUTEKTOHUKY W arperupoBaThb B MUK-
pococynax OTHOCHUTCS K WHTErPajJbHBIM I10Ka3aTelsIMU MUKPOPEOTOTHYECKUX
CBOMCTB KpoBU. C 3TMMM CBOMCTBAMHU 3PUTPOLIMTOB CBsSI3aHa yCIEIlIHas peau-
3alMsT UX Ta30TPAHCIIOPTHON (DYHKIIMHU.

Ilo mammM gaHHBIM, B (pa3y HOBOPOKICHHOCTH y 3MOPOBBIX TEJST ar-
peraumsl cTabuiabHA M HEBBICOKA, a MOBEPXHOCTHBIC M3MEHEHUSI SPUTPOILIUTOB
c1a00 BbIpaXKeHbI, OMHAKO BIIOCIEACTBUM 3TU MPOLECCHl TUIABHO YCUJIMBAIOTCS.

BospacTHbie Momu@UKaIUKM IIATOAPXUTEKTOHMKN BO MHOTOM OCHOBAHBI
Ha M3MEHEHWHU JUITMIHOTO COCTaBa MeMOpaH, B YaCTHOCTH COOTHOIICHUS (oc-
domumnoB 1 XC, 4TO B KaxKAyl0 BO3pacTHYIO (pa3y obecrieynBacT HEOOXOIUMYIO
M30MPaTeTbHYIO TIPOHUIIAEMOCTh MEMOpPaH M peryanupyeT aKTHBHOCTh MEMOpPaHHO
CBSI3aHHBIX (DEPMEHTOB 3a CUET U3MEHEHMSI KaK UX BTOPUYHOM CTPYKTYphl, TaK U
BSIBKOCTM MeMOpaHHOro marpukca. [1oaTomy BBISIBIEHHOE HaMU HEKOTOPOE
YCUJICHUE arperaluuu 3pUTPOLMTOB Y TEJST MO MEPEe POCTa MOXHO paclicHUBaTh
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KaK CJIeJCTBME BO3MEMCTBUS Ha OpraHM3M (PaKTOPOB CPEdbl, TOHM3UPYIOLINX
MUKPOPEOJIOTUYECKIEe TIporecchl. TeHACHIINS K CHIDKCHUIO TOJU IHCKOMII-
HBIX 3PUTPOLIMTOB y XMBOTHBIX CMEHSIaCh JOCTOBEPHON NMHAMMKOM JMIIb K
45-M CyT XU3HU. DTO COUYETANIOCh C JOCTOBEPHBIM OHTOT€HETUYECKHWM HapacTa-
HUEM 4Hucia 00paTMMO M3MEHEHHBIX 3PUTPOLIMTOB MpU OOILeH TeHIEHIIMU K YBe-
JIMYEHUIO Yucia MX HeoOpaTMMO u3MeHeHHbIx dopm. IlepeuncieHHoe, B CBOIO
ouepeb, MPUBOAWIO K POCTY KaK UYKCJIa arperaTtoB, TaK W 4YucjIa SPUTPOLIUTOB B
COCTaBe TAaKMX arperaTtoB. Bumumo, NMpUYMHON TOMY IOCTYXXUJIO 3HAYUTEIbHOE
YBEJIMYEHUE IO KOPMOB PACTUTEIILHOTO MPOUCXOXICHUSI B PALIMOHE XUBOTHBIX
U TIOCTENIEHHOE YMEHBIIEHUEe TTOTPeOIeHUS 3aMEHUTENICH LIEJTLHOTO MOJIOKA.

TakuM 00pa3oM, y 300pPOBbIX TEJISAT B TeUeHUE 1-TO roja >XM3HU OTMe-
yaeTcsd 3aKOHOMEepHas BO3pacTHasd JWHAMWKAa MUKPOPEOJOTMYECKUX CBOMCTB
SPUTPOIINTOB, CBA3aHHAS C POCTOM M amamnTallieil JXMBOTHBIX K (paKToOpaM cCpe-
JIBI: TIOBBIIIAETCSI COOTHOIIIEHWE KOJIWYECTBA XOJeCcTeprHa M obumx docdoim-
MNUI0B TIPU YBEJIWYEHUM aHTUOKCUIAAHTHONW aKTUBHOCTU U OCJA0JeHUU WHTEH-
CUBHOCTHU TEPEKMCHOTO OKHUCICHUSI JUMUIAOB;, BO3pacTaeT UMCIO OOpaTUMO U
HEeoOpaTUMO M3MEHEHHBIX 3PUTPOLIMTOB, YCWJIMBAETCSl arperauiyoHHasi akTUB-
HOCTb 3PUTPOLIMTOB.

JUTEPATYPA

1. 3aBanumuna C.JO. OyHKUMOHAIBLHOE COCTOSHUE IeMOCTa3a Y HOBOPOXICHHBIX TEJIST.
Berepunapus, 2011, 6: 42-45.

2. MenBene WU.H. beanopa T.A. LIuToapXuTEKTOHUKA 3PUTPOLIUTOB Y HOBOPOXICHHBIX
tensaT. BerepuHapHast npaktuka, 2010, 3: 45-47.

3. TaspuanoB B.b., MumkopynHas M.U. CnekrpohoToMeTprUeCcKOe OIpeaeIeHNEe CO-
Jep>KaHUsT TUIPOIIEPEKUCe JIMMUIOB B 1ia3Me KpoBu. JlaGoparopHoe aeso, 1983, 3: 33-36.

4. Bonueropckuin MA, Hoanrymuun WU, Konecnukon OJl., Leiinuxk-
MaH B.D. DkcnepuMeHTabHOE MOJEIMPOBaHWE U JIabopaTopHasi OlleHKAa alanTUBHBIX peak-
uuit opranusma. Yensiouuek, 2000.

5. Kon6 BI.,KamsimmuukoB B.C. CipaBouHUK 1O KIMHUYECKOUN xumuu. MuHck, 1982.

6. Kyobartuen AA., Auapee AA. Ilepekucu aunuaoB U TpoM603. BroyiereHb sKcrepu-
MEHTaJIbHOW OMOJIOTMM U MeOULMHBI, 1979, 5: 414-417.

7. UYesBapu C.,,Augan T., llitpearep {. OnpeneneHre aHTUOKCUAAHTHBIX ITAPAMETPOB KPOBU
M VX JMArHOCTUYECKOE 3HAUYEHME B MOXMIOM Bo3pacte. JlaGopatopHoe aeno, 1991, 10: 9-13.

8. MenBeneB MH.,3aBanumuna C.IO.,, Kpacunosa EI., KymoBa T.A,TTamo-
nuHa OB, Ckopstuna UA., ®Paneera T.C. Metoguyeckue MOAXOABI K UCCIIEIOBA-
HMIO PEOJIOTMYECKMX CBOMCTB KPOBU IMPH PAa3IMUYHBIX COCTOSHUSIX. POCCHMIICKMI KapauoJaoru-
yeckuit xxypHai, 2009, 5: 42-45.

9. KpacuoBa ETI., Meansenen W.H. l'emocratnuecku 3HauMMasi akTUBHOCTb COCYIOB Y
MOPOCAT TIPU MOTPEOJICHUHM PACTUTENbHBIX KOpMOB. CelbcKoxo3siiicTBeHHast ouojorust, 2013,
2: 88-92.

IKypckuii uncmumym coyuanbHo2o 06pazoeanus ITlocmynuna 6 pedakyuro
(puauan) @Prb0Y BIIO Poccuiickoeo 15 mas 2012 eoda

eocyaapcmeeﬁnoeo COUUANBbHO20 YHUBEpcumema,
305029 r. Kypcek, ya. K. Mapkcea, 51,
e-mail: ilmedvl@yandex.ru;

2Kanyacckuii guauar @rOY BITO Poccuiickoz2o
20¢y0apcmeeHo2ol azpapHo2o yHugepcumema

PIrAY-MCXA um. KA. Tumupszesa,
248007 r. Kanyra, ya. BuniHesckoro, 27

AGE DYNAMICS OF ERYTHROCYTE RHEOLOGICAL PROPERTIES IN
CALVES OF THE FIRST YEAR OF LIFE UNDER CONDITIONS OF THE
CENTRAL RUSSIA

I.N. Medvedev!, T.A. Beloval, A.G. Grushkin?
Summary

In early ontogenesis a functional activity of erythrocytes makes one of the main basis for
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animal adaptation to environment by supporting optimal blood rheology. Parameters of blood flow
largely depends on the cytoarchitecture and aggregation of erythrocytes. However, aspects of age-
related changes of their microrheology in healthy calves during the first year of life are not clarified.
To establish the functional peculiarities of erythrocytes in healthy animal during the early ontogene-
sis, the Black-and-White calves from an industrial farm in Kaluzhskaya region were examined (27
calves tested at the age of 1, 5 and 10 days, 33 calves — at the age of 15, 20, 25 and 30 days, 34
calves — at the age of 45, 60, 75 and 90 days, and 36 calves — at the age of 6, 9 and 12 months).
The biochemical and hematological parameters, which characterize the lipid peroxidation and anti-
oxidant protection of plasma and erythrocytes, lipid composition, cytoarchitecture and aggregation of
red blood cells, were analyzed using the Student's t-test. For the first year of life, the choles-
terol/phospholipid ratio in red cells, as well as their antioxidant protection increased while the inten-
sity of lipid peroxidation decreased. In blood of healthy 12 months aged calves the number of re-
versibly and irreversibly altered erythrocytes also increased and their aggregative activity became
higher. Thus, in the early ontogenesis of calves some changes in erythrocyte membrane occur which
improved their ability to aggregate.
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