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B cmamve npueedenvt Oannvle KacamenvbHo UMEHEHUN noKazamenel Kauyecmeda UHKYOAyUOHHBIX Uy Nocie MpexHeOeibHO20
xpanenus. Ilpoananusuposanvl OMKIOHEHUA 8 PA3BUMUU IMOPUOHOS 8 ANYAX NOCAe OIUMENbHO20 XpaHeHus. B pesynsmame npoge-
0EHHO20 aHANU3A SIMOPUOHATLHOZO PA3GUMUS. YCIMAHOGIEHO, YMO OIUMEeNbHOe XPAHEeHUe Ul He2amusHO Glusem HA POCM U PA36U-
mue 3apoovluiell, Ymo NPUBoOUNn K HeC80e8PEMEHHOMY 3A8EPUIEHUI0 NPOYeCca 8ble00a MOTOOHSKA U HE2AMUBHO CKA3bIBAEMCsl Ha
€20 Kavecmee u UMMYHHOM cmamyce. ﬂfl}l CHUJICEHUSl HecamMUBHO20 6IUAHUA XPAHEHUS HA 3M6puOHaﬂbH0€ passumue asmopbsvl peKo-
MEHOYIOM NPUMEHAMb CIAapmosslll pa3ocpes Auy 6 npoyecce uHkybayuu. B pabome nposeden ananus cmapmogozo pasozpesa Auy
npu memnepamype 38,2-38,3°C ¢ meuenuu nepsvix 24, 48 u 72 wacos unxybéayuu. Ilpusedenvl danuvie KacamenbHo NONOICUMETbHO-
20 BJIUAHUA pa3oepesa npodoﬂwcume/szocmbio 48 yacoe na paseumue 3ap00bzmed, 8b1600UMOCHTIb Auy. YCmaHOSJZEHO, ymo 0ons
NOBbLULEHUSL 8bI80OUMOCTNU Aauy, noasepemuxc;l 0ﬂum€/leOMy XpaHeHuro, 146‘]!6‘6006]7613H0 nPUMEHANb cmapmoeblﬁ pasoepee 6 meue-
Hue nepsvlx 48 uacos uHKybayuu, Ymo cnocoocmeyen noGbIUEHUIO UX 8bIBOOUMOCU 6 CPeOHeM Ha 6 %.

Knrwouesnoie cnosa: Xpanenue sauy, cmapmogbni pasoepes, 94M6pu0HaﬂbH0€ paseumue, 8b1600UMOCHIb Auy

The article provides data on changes in the quality indicators of hatching eggs after three weeks of storage. Deviations in the de-
velopment of embryos in eggs after long-term storage were analyzed. As a result of the analysis of embryonic development, it was
found that long-term storage of eggs negatively affects the growth and development of embryos, which leads to the untimely comple-
tion of the process of young animals hatching and negatively affects its quality and immune status. To reduce the negative impact of
storage on embryonic development, the authors recommend the use of starting egg warming during incubation. The paper analyzes
the starting warming up of eggs at a temperature of 38.2—38.30 ° C during the first 24, 48, and 72 hours of incubation. The data on
the positive effect of heating for 48 hours on the development of embryos and hatchability of eggs are presented. It has been estab-
lished that to increase the hatchability of eggs that have been stored for a long time, it is advisable to use starting warming up during
the first 48 hours of incubation, which helps to increase their hatchability by an average of 6 %.
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BBenenue

[Iporteccel, MPOUCXOAIINE B SHIIAX MPH JJIUTEIHHOM XpaHESHUH, IPUBOIST K CHIDKCHUIO MX MHKYOAaIlu-
OHHBIX KadecTB. [Ipu 3aknanke Takux SUI HA WHKYOAIMIO HAOMIOJAIOT OTCTaBaHHEe YMOPHOHOB B Pa3BHUTHUH,
MOBBIIICHUE PAHHEH YMOPHOHATIBHON CMEPTHOCTH, CHUKEHHE BHIBOJJUMOCTH SIMII M KaueCTBa MOJIOTHsKA [1—
3].

YcraHoBNeHO, YTO B Hayalle MHKYyOalluK, MOKa aMHHOH elle He COPMUPOBaH, KEITOYHAsT 000I0YKa U
BHYTPEHHHI CIIOW IUIOTHOTO Oellka 3aluIIaoT SMOPHOH OT COMPUKOCHOBEHHS CO MIENOYHBIM OenkoMm, pH
KOTOPOTO MOCJIe JUIUTEIBHOTO XpaHeHus pocturaet 9,0-9,5. Uepes 72 yaca MHKyOAaIMK JKENTOYHAS 000JI04-
Ka, KOTOpasi HAXOAWJIACh HaJ 3apOJbIIIEM, UCUE3AET, a yepe3 96 4acoB ncye3aeT BHyTPEHHUN CIOU MIJIOTHOTO
Oenka. iMeHnHo B 3ToT nepuo/ (72—96 4acoB MHKYOAIMH) JTOJDKHO TPOU30UTH 3aMbIkaHue aMHUOHA. OHa-
KO, OTCTaBaHUE IMOPHOHOB B Pa3BUTHH, BRI3BAHHOE JITUTEIHLHBIM CPOKOM XpaHEHHS, IPUBOJIUT K TOMY, UTO
3aMbIKAHUE AMHUOHA HE MPOUCXOJIUT B JAHHBIN MEPUOJ], & HACTYNAET MO3XKE, IO3TOMY BPEMSI KOHTAKTa M-
OpHOHA CO MIETOYHBIM OEIKOM YBEIIMYUBAETCS, YTO BBHI3BIBACT Pa3lIMYHbBIC TIOBPEXKIICHUS 3apOIBIIICH HITH
nake ux rubenb. TakuM 00pa3oM, OYEHb BAXKHO MPEAYNPEAUTH 3aJCPKKYy B 3MOPHOHAIBHOM DPa3BUTHU
HMMEHHO B HayaJie HHKyOaI[MOHHOTO repuoja [4, 5].

CuHTalT, YTO CBOCOOPA3HBIA «TOJYOK» PA3BUTHIO 3apOJIBIIICH MOXET OKa3aTh MPUMEHEHHE IpPOrpeBa
SIMIT B HA4aJie MHKyOamuu [6, 7, 8]. B aToM m1ane nanaas paboTa JIOMONHSAET CYIIECTBYIOITYI0 HH(HOPMAITUIO
KacaTelbHO aHaJIM3a PEKUMOB Pa30rpeBa, UX BIUSHUS Ha 3MOPHOHAILHOE PAa3BUTHE U PE3yJIbTaThl MHKYOa-
LIUH UL TTOCTIE JIIUTEIBHOIO XPaHEHHUsI.

Y CTaHOBJICHO, YTO XpaHEHHE U1l C MOMEHTA CHECCHHMS JI0 3aKJIaJKU B MHHKY0AaTOp HE JIOJDKHO MPEBbIIIATh
JUTSL SIVIL Kyp U YTOK 5—6 IHEH, uHjeek — 8, ryceii u necapok — 8—10 mueit. Kaxplil TONOTHUTEIHHBIN JICHD
XpaHEHHUS YBEIIMYMBACT CMEPTHOCTh 3MOPHOHOB HpUMEpHO Ha 1 % M MPOIOIIKUTEILHOCTh MHKYOAIluU, B
cpenHeMm, Ha 1 wac [4, 5]. CkopocTh cTapeHus sull He Bcerja onuHakoBa. OHa ompezensercs (U3MKO-
XUMHUYIECKAMU OCOOCHHOCTSMH SIHIIa B 3HAYUTEIHHOU CTENEHU 3aBUCHUT OT (DaKTOPOB BHEMIHEH cpenbl. On-
HAaKoO, MPH CO3/IaHUU JJAXKE CaMbIX OJIATONMPHUATHBIX YCIIOBUH XpaHEHUS SHIl, SMOPUOHBI, KOTOPbIE HAYalld
pa3BUTHE, HE BBIIEPKUBAIOT JUTUTEIBHOTO aHabnoTudeckoro coctosiHus (6onee 25-30 cyrok). Heobxoam-
MOCTh XpaHEHUS sUIl 0oJIee UTUTETHHOE BPeMs, YeM ITO TPeOyeTcs Ui 3al0THeHUS THe3/1a Mepel HaCHKH-
BaHHEM, TO €CcTh Oosiee 1520 mHeit, B mpupojie HUKOTIa He Bo3HMKaa [1].



CeroaHs CcyliecTByeT MHOTO WH(OPMAIMH KacaTeJIbHO MPHUEMOB MPOTrpeBa MHKYOAIIMOHHBIX SUI MEpe]
3aKJIaIKO Ha XpaHeHue U B mpoiiecce xpanenus swir [6, 9, 10]. Oxnako, 10ka3aHo, YTO X d3PPEKTUBHOCTh
Oyzner HaOMOJaThCS UMb MIPH YCIOBUH, YTO B MApTUH Kak MUHUMYM 33,4 % WHKyOAIIMOHHBIX SHIL C OM-
OpHOHaMH, pa3BUTHE KOTOPHIX He AocTUrio 10 ctaanu (YTO MOKET MMETh MECTO He TaK YK 4acTo), T. €., KaKk
IIPaBUIIO, IIEPE]] 3aKIAIKOM Ha XpaHEHHE sIiilla He HYKAI0TCsl B IOJOTPEBE, & IPUMEHSS TAKOE MEPOIPHUSITHE
0e3 yyera cTaauu pa3BUTHS dMOPHOHOB MOXXHO CKOpee HAaHECTH BpEH, YeM IOBBICUTH BBIBOJAWMOCTD SHII
[11]. Y, HanpoTuB, NpHMEHEHUE pa30rpeBa Mpe/] HayaloM HHKYOAIl[Md UMEET psi] IPEUMYIIECTB, & UMEHHO!
€ro MOKHO MPOBOAMTH HE 3aBUCHMO OT CTaJWH Pa3BUTUS SMOPHUOHOB, 3TOT MPHUEM XOPOIIO COTIACyeTcs ¢
TEXHOJIOTHYECKUM IIPOLIECCOM B HHKYOATOPHH, 1a€T BO3MOXKHOCTD OBICTPO IIPOTPETh BCE KOMIIOHEHTHI sTLa
W aKTHBHU3UPOBATh pocT 3MOpuoHa [7, 11, 12]. Oxnako, B uTepaType MpaKTHYECKU HE TPEICTABICHO JaH-
HBIX KacaTelbHO BIMSHHS Pa3orpeBa B Hayajle MHKyOalMu Ha POCT M Pa3BUTHE SMOPHOHOB B AJIUTEIHHO
XpaHHUBIIMXCH siflaX. B CBiA3M ¢ 3THM 1eJibi0 padoThl ObUTO — ONPEACTUTh BIUSHUE Pa3HbIX PEXKUMOB CTap-
TOBOT'O pa3orpeBa B Hadajle MHKyOalWu Ha pa3BUTHE 3MOPHUOHOB U BBIBOJUMOCTD SIUI C JUIMTEJIBHBIM CPO-
KOM XpaHEHHSI.

OcHoBHad 4acThb

B T'ocynapcTBenHoi onbiTHOH cranimu ntuneBoactBa HAAH YkpanHbl ObLT MpoOBeIeH psiA dKCIepu-
MEHTOB 10 M3YYEHHIO BIMSIHUS Pa3IM4YHBIX ApaMETPOB CTAPTOBOIO pa3orpeBa HAa Pe3yJbTaThl HHKyOauuu
SWL C IJTUTEIBHBIM CPOKOM XpaHeHus. B naHHo# paboTe npencTaBieHa nHGOpMaIUs O BIUSIHAN pa3orpesa
B TeueHue 24, 48 u 72 yacoB MHKyOaIlnu Ha TOKa3aTeIr YMOPHUOHAIHHOTO Pa3BHUTHUS, CMEPTHOCTH 3apOJIbI-
el ¥ BBIBOJMMOCTHU SIUI] TIocie 21-CyTo4HOTo XpaHeHus. [lJis ONBITOB MCHONB30BAIN SHIA KYp TMOPOIBI
KpacHbIil Pon-Aiinena (Bo3pact nrunbl 42—44 Henenw). 3akiaaKy SUI HA WHKYOAIIUIO TIPOBOMMIH Ha 21-i
JICHb TIOCIie CHeceHMsl. XpaHeHHUe SUIl B TeueHue 21 JHs MPOBOIWIM B XOJOAWIBHOW KaMmepe TIpH TemIiepa-
type 11 °C u otHOCHTENBHOM BrakHOCTH Bo3ayxa 75-80 %. Ilepen 3aknaakoll Ha MHKYOAIMIO IPOBOIMIN
KOHTPOJIb KauecTBa SIMIl C Pa3HBIM CPOKOM XpaHeHUs (2 u 21 cyTku) myTeM MOp(OJOTHYECKOTO aHalu3a
[13]. TIpu wHKyOamuK SUIl KOHTPOJBHBIX TPYII MPUMEHSIM CTaHIAPTHBIA pekuM [14], mpu UHKyOamu
OTIBITHBIX - pa3HbIe MMapaMeTpbl CTAPTOBOTO Pa3orpeBa: TeMIIepaTypa pa3orpeBa B OMBITHBIX Tpymmnax Oblia
na 0,2-0,3 °C Belme, 4eM B KOHTPOIBHBIX TPYINAaX, JUIMTEIBHOCTE pazorpesa 24, 48 u 72 ywaca ans 1, 2, 3
OMBITHBIX TPYII COOTBETCTBeHHO (Tabi. 1). [amee temmneparypa nHKyOamuu ObLla OJMHAKOBOW JJISI BCEX
IPYIII, COTJIACHO pekoMeHaammsm [14].

Tabnuna 1. Cxema npoBeeHHs: ONbITA

VYcnoBHoe 0603Ha-

Cpok XpaHeHus1,

Konuyectso s B

JUITEIbHOCT CTAPTOBOIO

['pymma o Temmneparypa, °C
UCHHE I'PyNIbl JHEH rpynmne, mrT. pasorpesa, 4acoB
Kontpons 1 K1 2 200 38,0 48
KonTpous 2 K2 21 200 38,0 48
Omngpirl (24) On.24 21 200 38,2-38,3 24
Omeit 2 (48) On.48 21 200 38,2-38,3 48
OmnsiT 3 (72) On.72 21 200 38,2-38,3 72

B mporecce nHKyOanny npoBOIMIA BCKPBITHE SIUIL C 3apOABIIIaMU B CIEAYIOLIHe Cpoku: 72 4daca, 11 u
18 cyTok mHKyOarmu B koawdecTBe 10 MTYK B KAl MEPHO U3 KaXKI0u Tpymmsl. [lomydeHHbIe sMOpHO-
HBI OLIEHUBAJIH 110 MOPPOMETPHUUECKUM MapaMeTpaM U Bu3zyanbHo [13].

[lo 3aBepuieHMH BBIBOZA MOJIOAHSIKA MPOBOAWIM Y4YET MPOAOJDKUTENBHOCTH IMEepuoja MHKyOaruu ajst
KaXJIO TPYIIbI, BCKPBHITHE OTXOJOB WHKYOAllWy, YCTaHABIMBAIM MPUYUHY ruOenn 3MOpuoHoB [13]. Pe-
3yJIBTaThl CTATUCTHYECKH 00pabaThiBajiy ¢ MOMOIIbI0 orcHON nporpammsl Excel.

[epen 3aknaaKoil Ul HA UHKYOAIMIO TPOBOAMIM MOP(OJIOTrHUECKUN aHAIN3 TI0Ka3aTesieii KauecTBa H-
KyOallMOHHBIX SUL. Y CTaHOBJICHO CHI)KEHHE OCHOBHBIX XapaKTEPUCTUK KaueCTBa ULl IIPH YBEIUICHUH CPO-
Ka MX XpaHeHus. Tak, mociie TpexXHeeIbHOTO XpaHeHHUs, HaOJII0IaId YBEJIMYEeHHE pa3Mepa BO3IyITHOH Ka-
Mepsl sun ¢ 17,30 go 21,53 mm (P<0,01). Cormacuo JACTY 8118:2015 auameTp BO3ayIIHONH KaMepbl HHKY-
OaIMOHHBIX SUIl HE TOJDKEH IpeBbImath 19 mum [15].

Uro kacaercsi IUIOTHOCTH SIUI, TO 3TOT IIOKAa3aTelb JOCTOBEPHO CHU3WICA 3a 21 CyTKM XpaHEHHUs ¢
1075,06 1o 1065,0 r / ¢M, uto Takxke Huke crangaptaoro sHadenns (1070 r/ em3[15]).

JnuTenbHOe XpaHEHUE SWL OTPULATEIFHO MOBIMAJIO HAa KAauecTBO OENKa: €ro BhICOTa CHHM3MJIACH C
8,58 MM mo 6,20 mm (P<0,001), ungexc ¢ 12,69 % mo 8,10 % (P<0,001), enuuuipr Xay ¢ 93,65 mo
79,92 (P<0,001). Bo BpeMsi XxpaHeHHS SHI NPOM30LLIO CHIKEHHE A0CONIOTHOH M OTHOCHTENBHOM MacChl
OemKa ¥ MOBBIIIIEHIE MACChI JKEIITKA 32 CUET MepeMEIeHHs BOJIbI U3 Oellka B )KeNToK. Tak, cojepkaHue Oel-
Ka B TEUCHHE TpeX Helelb XpaHeHHs CHU3MIOCh ¢ 62,64 % no 59,94 % (P<0,001), a comepkaHue *enTka
YBEeUIIIOCH ¢ 26,99 % mo 29,53 % (P<0,001). YcTaHoBIeHO, 9TO H3MEHEHUS, KOTOPHIE TIPOUCXOIAT B SUTIS
B TEUEHHE JJUTEIBHOTO XPaHEHUS, MPUBOAAT K HAPYLICHUSIM B SMOPHOHAILHOM Pa3BUTHU U MOBBILICHHUIO
CMEpPTHOCTH 3apOABIIIeH Ha ONPEEIEHHBIX 3Tanax AMOpHOTreHe3a.



BckpriTHe U1 KOHTPOJBHBIX TPYHI 4Yepe3 72 vaca MHKYyOAlMM MO3BOJIWIO BBIIBUTH, YTO MPOJJICHHUE
CpOKa XpaHEHHS STUII 10 TPeX HeJelb MPUBOANUT K 3HAYUTEIHHOMY OTCTaBaHHIO B Pa3BUTHH SYMOPHOHOB. Tak,
MocIie ByXCYTOYHOTO XPaHEHWUs U] pa3BUTHE 3apoJbIlieil KoHTponsHOU Tpymmsl K1 gepes 72 yaca MHKY-
0aLuy COOTBETCTBOBAIO TUIMYHOMY (pHC. 1).

Puc.1. Buemnuii Bux sMOproHa KOHTPOJIBHOI IPYIIIBI (BOE CYTOK XpaHEHUsI SIUII) B BO3pacTe 72 yaca OT Havana HHKyOaluu.
A — npu yBenuuenuu B 12,5 pa3, b — npu yBenudenun B 25 pa3

OMOpuoH Haxonwicst Ha 18—19 craguu pa3BuTHs (31ech U Aajee BCe CChUIKM HAa HOMEpa CTaJui MpuBe-
neHsl o maHHRIM Hamburger and Hamilton, 1951). 3aponapim ObiT moBepHYT Ha JIEBBIH OOK, HAOIIOMAIH
YEeTKO BBIPAKCHHBIH M3rHO B 00JIACTH TOJIOBBI U mieW. KoinmyecTBO map COMHTOB COCTABIISUIO B CPEIHEM
38,63 map, muamerp cocyaucroro mons 22,44 mm (Manblii) u 27 MM (OONBINOI), AHAMETP CBETIIOTO MO
6,33 MM (puc) u 13,35 MM (00JIBIIION), YTO 3HAUUTEIBHO OOJIBIIE, YeM B KOHTPOJILHOM I'pyIIe suIl ocie 21-
CyTOYHOTO XpaHeHus (Tadu. 2).

Uro kacaeTcs pa3BUTHS SMOPHOHOB B Bo3pacTe 72 yaca MHKyOauuu mociie 21 CyTOK XpaHeHHs S, TO
HaOIIOJaTA OYEHb 3HAYUTENBHOE WX OTCTaBaHKE MO CPaBHEHHIO ¢ KOHTpobHOU rpymmoit K1 (puc. 2). Tak,
3apOBIIHN 3TOW TPYNIBI MU B cpenHeM 19,68 map coMUTOB, ronoBa OblIa YaCTUYHO MOBEPHYTA Ha Je-
BBl OOK, TMOTIepeYHast OCh COCYAHCTOTO TIOJIA KENTOYHOro Memika focturana 10,5 mum (Tadm. 2).

Bce 511 npu3Haku cOOTBETCTBYIOT JUb 13—14 cTanuu pa3BUTHSL.

....

A b

Puc.2. Buemnuit Bun sMOproHa KOHTPOJIBHO# rpynmsl (21 cyTKH XpaHeHUs sIHIl) B Bo3pacTe 72 yaca OT Hayaja MHKyOaIHH.
A — nipu yBenmmueHnu B 12,5 paz, b — npu ysenmyenun B 25 pa3

Tabnuna 2. lloka3zaTean pa3BUTHSI IMOPHOHOB KOHTPOJIbHBIX H ONBITHBIX FPYII MOCJI€e 72 YacOB MHKY0AMH UL

ITokazaTenb K1t K2 Om. 24 Om. 48 Omn. 72
Macca siuI 10 HHKYOaluH, T 52,13+0,3 52,81+0,27 52,79+0,2 52,16+0,46 52,74+0,34
Macca i1l B MOMEHT BCKPBITHS, T 50,81+0,29 51,32+0,29 51,41+0,23 50,89+0,51 51,5540,34
BoubInoii auaMeTp cocyaucToro noas, MM | 27,0+1,88 10,5°%+0,89 10,79+1,27 14,787+1,2 | 15,317+1,02
Marblit AMaMEeTp COCYAMCTOTO MOJs, MM 22,44+1,53 8,55%+0,74 8,79+0,94 11,78"+1,03 | 12,237+0,75
KoJM4ecTBO nap COMHUTOB, HIT. 38,63+£2,37 19,68%+£1,41 | 21,36+1,49 24,8°+1,35 26,87+1,5
JlnuHa 3apopiiua, MM 7,79+0,73 5,89+0,29 5,92+0,3 6,4+0,32 7,187+0,3
Boub1ioii quamMeTp CBETIIOrO MMOJis, MM 13,35+0,53 7,58%*+0,4 7,86+0,57 8,7+1,27 9,46"+0,75
MaJiblit AHaMeTp CBETIIOro MO, MM 6,33+0,51 3,32%4(),29 3,29+0,42 5,3+0,59 4,627+0,34

[Ipumeuanwus. 1 — pazHuna goctoBepHa Mexay aaHHbME Tpyr K1 n K2 (xxx- P<0,001), pazHuma goctoBepHa MEeXIy JaHHBIMH
rpymn K2 u On.24, On.48, On.72 (** - P<0,01, * — p <0,05).

HpI/I IMPOBEACHUHN ITOMCKa IMPUEMOB, HAIIPpABJICHHBIX Ha CHUXKXCHUEC HCTATUBHBIX HOCHC}ICTBI/IP’I XpaHCHHUA
U1, HaMHU OBLIO YCTAHOBJICHO, YTO NPUMCHCHHUEC CTAPTOBOI'0 pa3orpeBa MOJIOKUTCIIBHO BJIUSACT HAa BBIBOAU-
MOCTS SIHII, BBIBOJ U KAa4€CTBO MOJIOJHAKA.



CrapToBBIii pazorpes sui mocie 21 cyTok XpaHeHus MPHUBET K TaKOH MHTEHCH(UKALIUN POLECCOB pa3-
BUTHSI, YTO YK€ B 3-CyTOUHOM BO3pacTe SMOPHOHBI OMBITHBIX TPYII ONEPEKaTH 3apOIbIIeld KOHTPOJIbLHON
K2. Tak, B rpynmax Om.48 n Omn.72 Habmoqamm Jydliee pa3BUTHE COCYAUCTOW CHCTEMBI JKEITOYHOTO MEIIl-
Ka, mo cpaBHeHuto ¢ K2: Gompmioit nmamerp cocyamcroro monst Obut 14,78 mm u 15,31 MM, manmeiii —
11,78 mm u 12,23 MM cootBetcTBeHHO. KonnuecTBo map comutoB B rpynmne Omn.48 coctaBuio 24,8 map, B
rpynne Omn.72-26,8 map, 4ro Ha 5—7 map Oomnbine yem B KoHTpose K2 (Tabm. 2).

Uzyuenne paszButus 3apoasimeid Ha 11 cyTku nakyOammu rpynnbsl K1 mokasano, 4To OCHOBHOE KOJIHYe-
CTBO 3MOPHOHOB HaXOAUTCS HA 37 CTaAMU Pa3BUTH, KOTOPAs SBJISIETCS TUIIMYHOM 7Sl TaHHOTO Bo3pacTa. B
CTPOEHHUM BHEIIHUX ITOCTOSIHHBIX OPraHOB 3apOJbIIIE 32 3TO BPEMS MPOUCXOIAT U3MEHEHUS HECYIECTBEH-
HOTO XapakTepa. B To ke Bpemsl 3HaunTeNnbHbIE MPeoOpa30BaHMs HCIBITHIBAIOT UX BPEMEHHBIE OpraHbl, KO-
TOpbIE IPUHUMAIOT Y4acTHE B BBHIIOJIHEHUM (DYHKUMH IbIXaHWUS M NUTaHuA. Tak, aJulaHTOHMC pa3pacTaercd,
€ro Kpasi HAUMHAIOT CMBIKAThCsI, BKJIIOUYas OeloK. B cBsi3M ¢ TeM, YTO IbIXaHHE OCYIECTBISIETCS Yepe3 cocy-
JHMCTYI0 CUCTEMY aJUIaHTOHMCA, CTENICHb Pa3BUTHsI 3TOTO OpraHa BIHsET Ha MHTEHCHBHOCTh OOMEHHBIX MpO-
1eccoB 3apoppiirei. Jlydmee pa3Butne amurantonca Habmoganu B rpymme K1 (2,92 1, unmm 4,77 %) no cpas-
Henuto ¢ rpymmoi K2 (1,57 r, wmm 2,98 %). UTto kacaeTcs Macchl SMOpHUOHA, TO OHA TakKe ObLIA BHIIIE B
rpymme K1 Ha 0,96-1,41 t (wm 1,7-2,5 % oT HayanpHO# Macchl sSiIa K HHKYOAIMH) TI0 CPAaBHEHHIO C TPYII-
moit K2. Ha mydmee pazsutue smOproHoB rpynnsl K1 yka3sIBaroT 1 COOTHOIIEHHE SMOPHOHATIBHBIX KUAKO-
creid B siine. Tak, Konu4uecTBO HOBOH 1a3Mebl B rpynne K1 Obuto MeHblle, a aMHUOTHYECKON U aJlJIaHTOMC-
HOM JKUAKOCTH 3HAYUTEIbHO Oosblie, yeM B rpynne K2, yto cBuaerenscTByeT 0 00nee HHTEHCUBHOM IIPO-
TEKaHHUH TPOIIECCOB OOMEHA B TPYIIIE SUI] ¢ MAIBIM (2 CYyTOK) CPOKOM XpaHEHHUS.

CpaBHHUBas pa3BUTHE 3apOJbIlIell KOHTPOJIHHOM M OMBITHBIX TPYII, MOXKHO 3aMETUTh Jy4Ilee Pa3BUTHE
SMOpPHOHOB B sifax mocieaanx. Macca amoOpuonoB rpynn Om.24, Om.48 u On.72 cocraBmsma 1,62 r
(3,05 % ot maccsr stifnia k uHKy6anmn), 1,68 v (3,23 %), 1,86 r (3,5 %) COOTBETCTBEHHO, YTO OOJbIIE, YEM B
koHTpone K2 (1,57 v wmm 2,95 %). AGcomoTHas U OTHOCUTENBbHAS Macca HOBOW IUIA3MbI B SIAIIaX OIIBITHBIX
rpynil Obljla MEHbIIE, 8 aMHUOTHYECKON 1 AIJITAHTOUCHOM >KUAKOCTH OOJIBIIIE 3TUX IIOKa3aTesiell B KOHTPOJIE.

BcekpriTie 18-cyToYHBIX SMOPHOHOB TaKkKe BBISIBWIO OTCTaBaHUE B Pa3BUTHH 3apojblliei U3 rpymnmsl K2
o cpaBHeHHIO ¢ K1. D10 oTcTaBaHMe OBLTO BRIPAXKEHO CIIEAYIONMUM 00pa3oM. 3apoabimy rpymisl K2 umenn
MEHBIIYI0 Maccy WU JJUHY Tela, U 0OoJbllee KOIUIECTBO IMOPHOHAIBHBIX KUAKOCTEH (aJUITAHTOMCHOM, aM-
HUOTHYECKOW) TIO cpaBHEHHIO ¢ 3MOproHamu rpymmsl K1. KomudecTBo SMOpPHOHOB ¢ HEHCHOIb30BAHHBIM
6enxom B rpymne K1 cocrasnsuio 20% ot 00111ero KoauuecTBa BCKPBITHIX SMOPHOHOB, B rpynme K 2 — 50 %.
Kpome atoro, konndecTBo ocrarouHoro 6enka B siinax rpynmsl K1 6suio B cpennem 0,18 r, B rpymme, K2 —
1,98 r. Macca xenrounoro memika B rpymmne K2 Obuta Gojbiie cooTBeTcTBeHHO Ha 3,2 T (wiu 6,07 % ot
MacchI sia kK nHKyOarum), geM B rpynne K1, 94To yka3piBaeT Ha 3aMeIJICHHBIN MPOIECC MUTAHUS 3aPOJIbI-
1Iell BeIeCTBaMH JKEJITOYHOTO MEIIKa B TPYIIIIE SIUII C JUTUTELHBIM CPOKOM XpaHEHHUSI.

[lorepsa maccel sifmamu 3a 18 cyToK MHKyOammu Ui BCeX TPYMII SIML HAXOJWIACh B Mpeenax HOPMbI U
cocrasisuia ot 11,84 % mo 13,92 % oT ucxoHOM Macchl Sila 1o HHKyOaIuu.

UccnenoBanue THTpa aHTUTEN NPOTUB Oosie3HM Hbprokacnma y CyTOYHOTO MOJIOJHSIKA TOKazano Oolee
HU3KUE TUTPHI Y MOJIOJHSKA U3 XPAaHUBIIUXCS SUL. Tak, y IBIUIAT, BBUIYNUBIIMXCA U3 SIUL C 2-JIHEBHBIM
CpOKOM XpaHeHus, TuTp aHtuten Kk HX cocrasmsn 7,84 + 0,28 log, mocie 21 mus — 7,18 + 0,24 loge
(P <0,05). Pe3ynbrarsl HHKyOAIMU TOKA3aJIH, YTO MPU TOBBIIICHUH CPOKA XPAHEHHS SHII IIPOU3OIILIO CyIIle-
CTBEHHOE CHIDKEHHE MX BBIBOAMMOCTH. Tak, BHIBOJI MoJonHsKa B rpynne K2 Obut Ha 14,2 % Hike, ueM B
koHTpose K1.

VcnpITanust pa3nyHbIX PEXUMOB CTAPTOBOIO pa3orpena IJisl AW, XpaHWBLIMXCA B TeueHue 21 nHs, Ho-
Ka3aJii, 9YTO ONTUMaJIbHAs IPOAOIDKUTEIBHOCT Pa30rpeBa — MepBbIe IBOE CYTOK MHKyOaruu. BeiBogumMocTs
SIMIT U BBIBOJT MOJIoJiHsAKa B rpynne Om.48 Obliv cooTBeTCTBEHHO Ha 6,4 % u 6,0 % BbIIIE MOKa3aTeiel B
koHTpose K2 (tabn. 3). Ciaenyer OTMETHTD, YTO Pa3orpeB B T€UCHHE 72 4acOB MHKYyOallMM MPUBEIN K yXyI-
IICHUIO € Pe3yJIbTaTOB: BBIBOJ M BBIBOJAUMOCTH MOJIOAHSAKA B Tpymme Om.72 ObulM Jake HUXKE, YeM B KOH-
TpoJe (tadu. 3). CpaBHUBAS JaHHBIC 10 PACIIPEICICHUI0 CMEPTHOCTH SMOPHUOHORB 10 MEPHOaM HHKYOAI1H,
MBI TIPHUIUIN K 3aKJIIOYSHUIO0, YTO CHM)KEHHE BBIBOJMMOCTH SIUI] M BBIBOJIA MOJIOAHSIKA B KOHTPOJIBHOM Ipyl-
e K2 no cpasuenuto ¢ K1 mpou3onuio 3a cueT MOBBIMICHUS KOJIHYECTBA 33/I0XJIMKOB U HEKOHIUITMOHHOTO
Monofuska. Tak, B rpynne K2 xonmuecTBo 3a10XIMKOB U C1a00ro MOJIOHSIKA MPEBHIIIAI0 TaKHe MmoKa3arTe-
mm B rpynne K1 na 8,5 % u 8,0 % coorBercTBeHHO (Tabm1. 3).

Tabnuna 3. Pe3yabTaThl HHKYOAMH ST KOHTPOJIbHBIX H ONMBITHBIX TPYIIT

Tpynia BriBo MOJIOZ- BriBoAHMOCTH HEOIIOI0- «IOKHBIN» KPOBSIHO® 3amMepIne 3 JI0XJIHKH, Cunabbie u
HsiKa, % suil, % TBOPEHHBIE STHIA HEOIUIO KOJIBLIO IMOPHOHBI % Kaneku, %

K1 76,9£5,2 80,7+4.9 4.9+2.6 2,8+2,1 7,733 1,5+1,5 6,2+3.0 —
K2 62,7+3.9 67,2438 4.8+1,8 3,120,0 6,0£1,0 0,7+0,7 14,742.9 8,022
On.24 66,7438 69,9+3.7 4,6£1,7 2,0=1,1 6,742,0 2.0=1,1 153429 | 2,7+13
On.48 68,7+3,8 73,6+3,6 4.742.0 2.6£0.6 6,7+2.,0 13409 | 12,0827 | 4,0£1,6
On.72 42,0540 44,1+4.0 4.7+1,7 2.0£0.9 11,326 | 2,041 333+38 | 4,7+1,7

10




[IpoBeneHHBIN aHAN3 OTXOIOB MHKYOAITNH TAK)Ke TI0Ka3aJjl, YTO MOBBIMICHUE BHIBOJUMOCTH SIUI] B OITBIT-
HBIX TPYIIax MPOM30IILIO 3a CYET YACTUYHOI'O CHI)KEHHUSI CMEPTHOCTH SMOPHOHOB Ha MO3HMUX CTaIUAX pa3-
BUTHS, a TAKXKE KOJMYECTBA cliaboro mojoaHska. Tak, B rpymme sui Om.48 3a10XJIMKOB OBUIO MCHBIIC Ha
2,7 %, cnaObix u Kasiek Ha 4 % 10 CPaBHEHUIO C KOHTPOJIBbHOU rpymmoii K2 (tabm. 3).

[IpoBeneHHBIH y4eT MPOJOKUTENFHOCTH WHKYOAIINU ITOKa3all, 4TO JUINTENBHOCTD MEePHoIa WHKYOAInu
OTIMYanach MEXIy Tpynmamu ciexyromuMm obpazom: rpymma Kl- 490 gacos, K2 — 514 gacos, On. 24—
510 yacoB, Omn. 48—506 wacos, Omn.72—504 vaca. Takum 0Opa3oM, pa3HULIA MEKY KOHTPOJILHBIMU TPYIIIIaMU
cocraBmia 24 vaca, a pazaura Mexay K2 u ombrtaeivu — 4—10 gacoB.

3aki0ueHue

B pesynbrare mpoBeACHHOTO aHalu3a YMOPUOHAIBHOTO PAa3BUTHSI 3apOABINICH Pa3IMYHBIX TPYII yCTa-
HOBJICHO:

1) sm6puons! rpymiel K2 co cpokom xpaHeHus suil 21 1eHb CyIIeCTBEHHO OTCTAIOT IO TOKa3aTemsiM po-
CTa ¥ pa3BUTHUs OT IMOpUOHOB TpyIbel K1 (Cpok mpeauHKyOaIMOHHOTO XpaHEHUS U1l 2 CYTOK), YTO MPHUBO-
JIUT K HECBOEBPEMEHHOMY 3aBEPILIEHUIO IIPOLECCa BBIBOJA MOJIOAHIKA U HETATUBHO CKAa3bIBAE€TCS HA €T0 Ka-
4eCTBE U UMMYHHOM CTaTycCe;

2) HMOPHUOHBI OTBITHBIX TPYIIT UMEIOT JIydIIne MOp(OMETPUIECKIEe U SMOPHOTHUCTOIOTHUECKHE TTOKa3a-
TENU Pa3BUTHS, YEM 3aPOIBIIIN KOHTPOILHOM rpymmsl K2.

J1a TOBBIIEHUs] BEIBOJUMOCTH SIWII, TTOJBEPTIINXCS JINTEIBHOMY XPaHEHUIO, IENeco00pa3Ho MpuMe-
HSTH CTAPTOBBIA Pa30rpeB B T€UECHHE MEPBHIX 48 4acoB WHKYOAINH, YTO CIIOCOOCTBYET MOBBIIICHUIO UX BBI-
BOJUMOCTH B cpefHeM Ha 6 %.
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