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MCTOOPIAHOIEHES3, AJATNTVBHbBIE NPEOBEPA3OBAHNA U
®OPMOOBPA3OBATE/IbHbIE NMPOLIECCHI LLNTOBWAHOW XXEJIE3bI
MOPOCAT B NMEPBbIN MECALL NMOCTHATAJ/IbHOINO OHTOIMEHESA

[JaHHas pa6oTa nocBsiLeHa MOPGOorM LM TOBUAHON >Kenesbl, KoTopas perynpyeT
06MeHHbIe MPOLECChI 1 TOMeoCTa3 B OpraHn3me nopocsT. MogaHa MOpthodyHKLMOHaTbHas
XapaKTEepUCTUKA TUCTOCTPYKTYP LUMTOBMAHOW >Kenesbl MOpPoCAT B paHHEM Tpuoge
OHTOreHe3a. YCTaHOBNEHO, YTO [0 KOHLA MepBOr0 MeCcsla >KM3HM 3HAUNTENbHO
YBENMUMBAETCA aGCOMOTHAS Macca W IMHeliHbIe pasmepbl Wy TOBUAHON >Kenesbl.

MocTaHoBKa NpobsiemMbl

OrpomHas npobsiema 3HLOKPUHHOW Perynauum >KnsHeesTeslbHOCTU OpraHoB U
TKaHen CTaBWT nepes y4yeHbIMM pasHbIX Mpouneid cBou 3afauun. ViccnepoBaHus
MOP(O/IOroB C MX MeToAammn aHasm3a Mo3BONAKT MPUHATL y4acTue B PackpbITum
aKTya/lbHbIX acrekToB 3TOM nNpobrembl. [MepBOOYEPESHbIMU W3 HUX SABMAIOTCA
“ccnefoBaHUs No BOMPOCY MOCTHAT&/ILHOTO (POPMUPOBAHUS 3HAOKPUHHbBIX Xeres,
1X Mophonornm 1 afanTaumoHHO-penapaTuBHbIX NMPOLECCOB.

LLinToBMAHas >ene3a ABNAETCA Kak CaMbIM KPYNHbIM 3HAOKPUHHBIM OPraHoM Mo
CBOEM Macce W pa3vepam, Tak BO3MOXHO, M OLHVWM W3 Haubonee 3HaYMMbIX C
NO3NLMIA  OLEHKN KPUTUYECKOM ponnM  ANd  OopraHu3Ma, onpegenss  obLiumii
rOPMOHa/IbHbIV 6a1aHC M 0Ka3biBassk MOLLHOe perynvpytoLlee BUSHWE Ha pAf ero
DYHKUWNA.

OHa sBnseTcA OAHUM W3 Hambonee nabubHbIX 3SHAOKPUHHBLIX OPraHos,
npeTeprneBaloWmnX  MepuoauYecKne  U3MEHEHMS. Y  CeNbCKOXO3AMCTBEHHBIX
XXVBOTHbIX aKTUBHOCTb e/e3bl CBSA3aHa eLLe C X NPOAYKTUBHOCTLIO.

Lenblo  pa6oTbl  ABNAETCA  ONPefennTb  CTPYKTYPHO-(DYHKLUMOHaA/bHbIE
NepecTpoinkn, afanTuBHbIe NpeobpasoBaHNsa U (HOPMOO6Pa30BaTEe/IbHbIE MPOLECCHI
LUMTOBUAHOM Xenesbl y NopocAaT 6enopyccKoin KpynHoi 6enoin mopoAbl B Mepsblii
Mecsl, MNOCTHaTa/IbHOro Mepuofa OHTOreHe3a. YuuTbiBasa LUefb  paboThl,
TEOPETUYECKYIO 3HAYMMOCTb W NPAKTUYECKUA WMHTEepec 3TUX BOMPOCOB, Mbl ANS
NpoBeAeHNS WCCNeL0BaHWA NMOCTaBUNM KOHKPETHbIE 3afayun, OfHa U3 KOTOPbIX -
onpegennMTb  aHaTOMO-TOMOrpauueckoe  MOJIOXKEHME,  MakpoOMOP(O/oruio,
MOP(OMETPMIO, TUCTOOPraHoreHe3 LUMTOBWUAHOM dXenie3bl Y MOPOCAT B paHHEM
MOCTHaTa/IbHOM MNepUoze OHTOreHesa.

B nepBblIii MecaL, MX XWU3HW BbILENAOTCA CNefytoLne OCHOBHbIE 3Tarbl:

13Tan. Mepros HOBOPOXAEHHOCTW. VccnemytoTcs »enesbl CyTOYHbIX MOPOCAT.

2 aTan. AJanTauMoHHbIN Mnepuof - 3aBeplueHue (asbl HOBOPOXAEHHOCTU U
Hayano  Mo/MoyHOM  asbl.  OH  XapakTepu3yeTcs  He3aBepLUEHHOCTbHO
AnddepeHUMPOBKM OpraHoB. 3yyatoTcs xenesbl y 10-AHeBHbIX MOPOCAT-COCYHOB.
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3 aTan. lMepuos otbemMa. OCOBEHHOCTLIO 3Tana, COrfacHoO OOLLENPUHATLIM B
CBVMHOBO/CTBE MpPeACTaB/IEHNAM, SB/IIETCA 3aBEPLUEHVE OCHOBHbIX MPOLECCOB
AndhepeHUMPOBKIN OpraHoB 1 6YpHBbIA NPUPOCT XXMBOI Macchl Tena. ViccnefoBaHve
npoBoAvM Ha matepuasie 0T 30-AHEBHbIX (MECAYHDBIX) XKUBOTHBIX.

LLIMpOKWiA  CMeKTp  MCMO/Mb3yeMbIX HaMW  OOLLEN3BECTHBIX aHAaTOMUYECKMX
METO0B 3KCNepUMEHTa/IbHbIX WCCeL0BaHWA BKIOYaN: NpenapypoBaHue, 0CMOTP
MOP(ONOTrMYECKOrO 00bEKTa M €ro onucaHue (UBET, KOHCUCTeHUWs, ¢opma),
BbIsiB/IEHME TOMOrpauUecKnx 0CO6EHHOCTEN C YH4eTOM CUHTOMNMKM, abpuc opraHa rno
ero KOHTypawm, (poTorpajmpoBaHue, 4TO B KOHEYHOM WTOre MOo3BOIUIO Ham
MPOBECTN TLaTe/IbHOe MaKpOCKOMWYECKOe WCCNef0BaHWe LLMTOBUAHOMN XXenesbl Y
nopocsaT 6enopycckoil KpymHol 6enoii nopofdpl. LLnToBMAHYIO >Kenesy 6panu
LennKoM, (ukcuposasiv B 10%-HOM pacTBOpe HeWTpasibHOTO  (hopMasivHa.
MapadrHOBbIe Cpe3bl OKpaLIMBaIN FeMaTOKCU/IMHOM W 303MHOM, Mo BaH-IM30H
[1,2, 3,4].

MpesBapuTeNbHO O HaYaslo 3KCrepuMeHTa HaMmn Obliv Nogo6paHbl KOMIJIEKCHI
MaKpOMOP(ONIOrMYECKUX KPUTEPUEB, OTPAXKAIOLLIMX BULO- 1 OpraHocneuupuyeckme
0CO6GEHHOCTM Hambonee BaXHbIX MOPGONOTNYECKUX CTPYKTYp UCCNeLyemoii
Xenesbl, XapakTepusyroLlmx eé (YHKUVMOHaIbHOE COCTOSIHWE: TOJILLMHA Karcy/bl,
AnameTp (OoNNMKYNoB, UX NPOLEHTHOE COOTHOLLUEHWE (MENKKX, CPefHUX, KPYMHBIX),
BbICOTA TMPEOLMTOB N 00bEM WX fep, Onpesensny fAepHO-LUTONIa3mMaTUyeckKoe
cooTHoweHre (AUC) Knetok v BbicuUTbIBANCA MHAEKC bpayHa. Kpome 3toro
yuuTbIBUIM (DOPMY TUPEOLMTOB, (DOIMKY/OB N COCTOAHME KOMIIOMAA.

Pe3yn bTaTbl I/ICCI'I@,CI,OB&HI/IVI

Y nopocaT 6en0opyccKoin KpynHoi 6enioil Mopodbl  LUMTOBMAHAA >Kenesa
npeacTaBnseT cobol HenapHbIA OpraH, PacrnofioKeHHbIN B nepegHeint 061acTy Lew.
Xenesa nepeleiika He MMeeT W Ha [ONM He pasjeneHa. Popma opraHa -
pa3Hoo6pa3Ha: B Mepuoj HOBOPOXIEHHOCTM OHa WMeeT BWI Cepheyka, B
MOACOCHBIV Nepuoj, OBa/IbHO-BbITAHYTas, B Nepuof OTbeMa (hopMa LUTOBUAHOW
Xene3bl UMeeT BUJ, LLUTa, a B OCTa/bHble Mepyofbl NOCTHATA/IbHOr0 OHTOreHe3a oHa
B 60NbLUIMHCTBE MMeeT pOMOOBUAHYHO opMy. >Kenesa OXBaTblBaeT Tpaxeto,
(hPMKCMpYeTCa 3a CYET COeAVHUTENIbHOW TKaHW W BOTHYTOCTU ANA MPUKPENIeHus,
KOTOpas HaxoguTCA Ha [Opca/lbHOW CTOpOHe opraHa. LLutoBuaHas enesa vy
MOPOCAT O4YeHb MOABMXKHA M PaCnonaraeTcs y CyTOYHbIX C 7-r0 Mo 16-e KonbLo
Tpaxen, y 10-CyTOYHbIX - C 5-r0 no 14-e, a y OTbéMbIwel ¢ 3-ro no 10-e
Tpaxea/lbHOE KOMbLO. XKenesa npuKpbiTa TPYyAUHO-WMTOBUAHON W rPyAMHO-
NOABA3bIYHON MbIILAMU. Y HOBOPOXKAEHHbLIX NOPOCAT KayAa/ibHbI KOHEL, Xesle3bl
HepeaKo MPUKPLIT FPyAHON KNeTKOW. B npouecce paHHero noctHata/lbHO neproja
OHTOreHe3a y CBWHEN LUMTOBUAHAA dKefesa Ynpyroi KOHCWUCTEHUMM, a ee LBeT
M3MeHSETCA OT BULLIHEBOTO 10 TEMHO-BULLHEBOTO.

MonyyeHHble AaHHble MOP(OMETPUYECKOrO aHanun3a LWWUTOBUAHOW >Xenesbl B
paHHeM MOCTHaTa/lbHOM Pa3BUTUM MOPOCAT CBefleHbl B Tabnuuy 1
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Tabnuua L MopdomMeTpryecKne MaKponoKasaTeim WUTOBUAHON Xesesbl
NMopoCAT B NepBblii Mecsil, MOCTHATA/IbLHOTO Mepnoja OHTOreHesa

lNMoka3aTenu MopocsTa
1cyTku 10 cyTOK 30 cyTOK
abcontoTHasA Macca opraHa, r 0,3+0,01 0,34+0,004  0,6+0,004
L/IMHA opraHa, cMm 1,240,14 1,5+0,04 1,550,071
LLUMPWHa opraHa, cm 0,7+0,04 0,6+0,03 0,9+0,07
TO/LLMHA OpraHa, cm 0,4+0,12 0,4+0,04 0,3+0,04
06bem opraHa, mi 0,3+0,07 0,4+0,04 0,6+0,06

ABLCOMOTHaA Macca »enesbl B Nepuro HOBOPOXAeHHOe ™ 0CTaeTCcs NPaKTUYECKM
CTabubHOM M TONbKO K 30-CyTKaM pa3BUTUA MOPOCAT OHa YBE/IMYMBAETCA B 2 pasa.
Habntofaetca nonoxuTenbHas TeHAEHUWS YBENMYEHWUS [VHbI U CUHXPOHHOE
yBe/MueHne 06beMa LUMTOBUAHON >Kenesdbl MOPOCAT HA MNPOTSXEHUM BCEX
ncenefyemblX CPOKOB. OfHaKO AMHaMMUKA U3MEHEHWS LUMPVHBI U TOMLWMHLI OpraHa
MIMEIOT MpepbIBHbIE KONiebaHus.

McTonornyeckas KapTuHa LUMTOBMAHOW dKefie3bl MOPOCAT MOKa3blBaeT, YTo B
rny6b Xenesbl NPOXOAAT COeAVHUTENIbHOTKAHHbIE NMEPeropoiKmM, KOTopble AeNAT ee
Ha [0/1IbKN 1 (POPMUPYIOT CTPOMY Xesie3bl. Ho y HOBOPOXKAEHHbIX MOPOCAT >Kesesa
AB/ISETCA  MCEeBAOLOMbYATON, TaK KakK OTCYTCTBYHOT COeAMHUTENbHOTKaHHbIe
MePeroposKn 1 MeXxqosnnnKynapHble OCTPOBKW. [locnefHue COCTOAT M3 KIETOK,
Haxo4ALLMXCA Ha pasHbIX CTaguax AWQQepeHuUMpoBKU, W C BO3pacTom AoNs
VHTEPOIIMKYIAPHLIX OCTPOBKOB B >Kefie3e BO3pacTaeT. TO/LWMHA Kancynbl C
cyTouHoro o 30-4HeBHOro Bo3pacTa yBenmumsaetcs B 1,5 pasa (tabn. 2).

Tabnmua 2. Mopdonornyeckre MAKpPOMOKasaTen WUTOBUAHON Xenesbl y
MopoCAT B NepPBbI Mecsil, MOCTHATA/IbLHOTO Mepuoja OHTOreHesa

lMokasaTenu MopocaTa

1cyTkm 10 cyToK 30 cyToK
TOJILLMHA KaMCy/ibl, MKM 8,95=0.586 10,65=0,544 13,69+0,274
TO/LWMHA MEXDONTNKYNAPHbIX ) 17540553  3,22+0,759
OCTPOBKOB, MKM
TONLMHA
COeANHUTENBHOTKAaHHbIX - 3,86+0,435 6,5+0,71
MPOC/I0EK, MKM
BbICOTA TUPEOLIMTOB, MKM 0,7=0.03 0,82+0,055 1,27+0,051
AnameTp agep TUPEOLMTOB, MKM 0,5=0,20 0,7+0,13 0,9+0,06
06beEM A4ep TUPEOLUTOB, MKM3 0,07+0.042  0,18+0,035 0,38+0,070
ALC TnpeouunToB 6,25+0.090  34,0+0,15 5,9+0,04
AvameTtp C-K1eToK, MKM 0,48=0,159 0,82+0,173 1,2+0,22
AnameTp agep C-KNeTtok, MKM 0,42+0,004  0,75+0,033 1,0+0,12
06beMm faep C-KNeTok, MKM3 0,03+0,001  0,22+0,016 0,5+0,05
ALC C-kneTok 49,0+4,25 114,8+4,40 25,0+0,09
nHAeKc bpayHa 77,3 87,1 68,2
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MapeHx1Ma >kenesbl B Mepuoabl HOBOPOXKAEHHOCTU M OTbeMa MpeAcTaBneHa
BCEMU CTPYKTYPHbIMU 3/1leMEHTaMU. TUPEeouuTbl - NIOCKME, (POPMUPYIOT CTEHKY
AN KaKAOro (onMkyna, OLHAKO B HEKOTOPbIX ClyyasX Hamu O6Hapy>KeHbl
hONNMKYnbl C OAHOM OOLUE/i CTEHKON. HAapa TMPeOUMTOB MNa/lOYKOBUAHOW 1
BbITAHYTO-0B&/IbHOMN (HOPMbI, PaCcroNOXeHbl Napasiie/lbHO CTeHKaM (PONIVKY/oB. Y
10-CYTOYHbIX MOPOCAT 4YacTb SAep TUPEOLMTOB COAEPXKUT 3yXpPOMaTWH M MO
2-3 A4pbllKa, 4TO YKas3blBaeT Ha aKTVBHOe y4yacTue TUPeoLMTOB B MpoLeccax
6enkoBoro cuHTe3a. Y  30-CyrOYHbIX MOPOCAT B  LMTOBUAHOW Kenese
NPUCYTCTBYIOT NIOCKME N Ky BUYECKNE TUPEOLMTI.

Y nopocsaT 6en10pyccKoil KpyrnHoW 6e/oli nopofpl B LUMTOBUAHOW Xenese
Xopowo npocmatpuBatoTca  C-KNMeTKM  OKPYTNOA  ¢opmbl. X KpymnHoe S4po
COLEPXXMUT HECKONbKO sfpblwek. Lutonnasmaa Knetok 6nefgHo-ronybas. B
MOCTHATa/lbHOM MNepuofe OHTOreHesa CBMHe C-KNeTKM pacronaralTcs Kak B
LIeHTpe, TaK 1 Mo nepudgepun opraHa, HO 60sblUee MX KONMYECTBO HaxoauTcs B
LIEHTPa/IbHbIX Yy4yacTKax >kenesbl. KonmuectBo n pasmep C-K/IETOK C BO3PacToM
MoOpoCAT  yBe/IMUMBAETCA. Takum 06pa3oM, B Mepuoj  HOBOPOXKAEHHOCTU
OCYLLECTBNSAETCA  KOMMO3MLMOHHOE  COBEPLUEHCTBOBaHWE  MOP(O/IOrMYECKOii
CTPYKTYpbl OpraHa.

BcTpeyvaemocTb (MO3aMYHOCTb CTPOEHMS LLIMTOBUAHOW YKenesbl) GoNInKynoB Ha
MPOTAXEHUW PaHHEro NocTHaTalbHOro Neprosa OHTOreHesa NopocAT pasHoobpasHa
(tabn. 3). Y cyTouHbIX B >Xenese npeobnafatoT Menkue Gonaukynel, y 10- u
30-cyTOuHbIX - cpefHuMe. KpyrHble (OMNWMKYNbl  BCTPEYAKOTCA Pefko U
pacrionaratoTcs Ha nepugepmn opraHa.

Tabnuua 3. CooTHOLWEHME Pa3MEPOB M YaCTOThl BCTPEYAEMOCTU (DOITMKYIIOB
LWMTOBUAHOI Xene3bl NOPOCAT

Moka3saTenb lcyTku 10 cyTOK 30 cyToK
avameTp, MKV 48,7+2,91 69,45+2,17  99,199+2,7861
= Mefikue
2 BCTpPeYaemocTb, % 56,0+2 33,0+2 29,0+3
€ coeqye | AMAMETP, MK 108,25+2,942  142,8+239  173,3+10,10
= pea BCTPeYyaemocCTb, % 41,0+2 65,0+5 66,0+2
8 KovnHble  AVIAMETD, MKM 249,2+8,34 362,7+37,72  456,54+12,825
Py BCTpe4yaemocTb, % 3,04 2,0+2 5,0+2

Y HOBOPOXAEHHbIX N 10-CYTOUHBLIX MOPOCAT (POMIMKY/bI NAOTHO NPUeralT
APYr K Apyry W 3anofiHeHbl TYCTbIM, MOTHbIM TOMOFeHHbIM Konnomaom. Y
OTbEMBILLEN WMMEKTCA B Xenese (ONNMKY/bl He3anoNHEHHbIE WIN HAMOM0BUHY
3amno/iHeHHbIE KO/INIONA0M, Pe30p6LIMOHHbIE BaKyO pacnosiaratoTcs Ha nepudgepum
afleHoOMepoB.

BbiBOAbI

1 Ha ocHoBe mnpoBefeHHOro MOP(OIOrMYECKOrO M  MOP(HOMETPUYECKOrO
aHa/IM3a MOXHO CfenaTb BbIBOA, UYTO Y MOPOCAT K KOHLY MEPBOr0 MeCcALa XM3HW
(30-CcyTOK) 3HaUMTENbHO YBENNUMBAETCS abCOMKOTHAA Macca U IMHEHbIe pa3Mepbl
LM TOBMAHOW XXENesbl.
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2. MUKpomopdoiormyeckn Hamy 06HapyXeHo, YTo Nocne POXAEHWs Y NopocsT
6e/opyCcCKO  KpynHOM  6enoil  nopoabl  MPOAOMKAKTCA  FMCTOOPraHOreHes,
afanTuBHble npeobpasoBaHNs U (POPMOOOPa3oBaTe/bHbIE MPOLECCHI WUTOBUAHON
Xenesbl.

3. YuuntbiBaa psag CTPYKTYPHbIX NMEepecTpoek U MHAeKC bpayHa, MOXHO caenaTb
BbIBO4, 4TO K 30-CyTKaM TrOpPMOHOMO033 MNPOTEKAeT WHTEHCUBHeE, YeM B
npefblayLive BO3pacTHble Mepuofpl. 3mMeHeHVs (DYHKUMOHANbHOM aKTUBHOCTU
WMTOBUAHON XKenesbl W TUCTONOMMYECKOW CTPYKTYpbl SBNAKOTCA WHAWKATOPOM
CMEHSIOLLMX ApYT Apyra NeprojoB pocTa 1 pasBUTUS NMOPOCAT.
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MIKPOCKOIMIYHI MOKA3HUKWM POCTY | PO3BUTKY K/IOAKAJTbHOT
CYMKWN KAYOK Y NMOCTHATAJ/IbHOMY MEPIOAI OHTOI EHE3Y

MpoBefeHMU  JOCAIAXKEHHAMU BCTAHOBMEHO, LIO PICT KNOAKabHOI CYMKM KauyoK
3aBepluyeThCs Y 60-4060BOMY Bili. Haiibinbll IHTEHCWBHO BiH BifgbyBaeThCA NPOTHArOM
MepLuIoro Micaus >XUTTH NTuli. MakCuManibHOro po3BUTKY KioakasbHa CyMKa Kayok
focsraey 60-90-4060BOMY BiLji.

MocTtaHoBKa Npobnemu

[ns ouiHK1 MOP(OPYHKLIOHANBHOMO CTaTycy TBapWH MEBHOr0 BiKy HEOOXiAHI
3HaHHA MPO 0COGAMBOCTI POCTY i PO3BUTKY iX OpraHiB. OCO6MBO Lie CTOCYEThCA
opraHiB iMyHoreHesy, ski 3abe3neuyyroTb 3Bi/IbHEHICTb OpraHiamy Bif BCbOIO
yyxopigHoro [5, 6]. [o cknamy Lyx opraHis BXOAWTb i KnoakaibHa cymKa. i picT i
PO3BMTOK Yy MOCTHaTallbHOMY Mepiofi NOPIBHAHO A00pe AOCNIMKEHI Yy KypeW i
nepenenis [3, 4]. Y iHWMX BUAIB CBICbKUX NTaxiB (rycw, iHAWKK, KayKwn)
NiTepaTypHi AaHi 3 LMX NUTaHb NOOAUHOKI Ta HeroBHi [7, 8, 9].

MeTa Ta 3aBaHHA

BcTaHOBUTU MIKPOCKONIYHUMU JOCNIKEHHAMU TEPMIHW 3aKIHYEHHS POCTY i
MaKCVUMa/IbHOr0 PO3BUTKY K/OaKa/lbHOT CYMKWM KayoK BIKOM Bif, BWNYM/EHHS [0
HaCTaHHS CTaTeBOoi 3PifoCTi.
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