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3aBEAYIOIIHMA kKadeapoit aHATOMMUH,

IT'uCTOJOI'M U q)HBHOHOFI/II/I

O¢unuanbubie onnonentbl:  IlandguiaoB AJjekceit bopucoBu4 n0KTOp
BETCPUHAPHBIX HayK, podeccop,
3aBenyromuii  Kadeapoir  mopdomoruu  u
mukpoounosoruu  ®I'BOY  BO  «Barckas
rocyJ1lapCTBEHHas CEIBCKOXO3SIICTBEHHAS
aKaeMus»
baiimatoB Banepuit HypmyxameroBuu
JIOKTOp ~ BETEpPUHApHBIX Hayk, mpodeccop,
npodeccop Kadeapsl OOIIEH MaTOJOTHH HM.
B.M. KoporioBa ®I'BOY BO «MockoBckas
roCyJapCTBEHHasi aKaJeMHsl BETEPUHAPHOMN
MeIUIMHBI 1 OnotexHojorun — MBA umenu
K.M. Ckpsouna»

Benyumas opranuszanus: OI'bOY BO «Kabapnuno-bankapckuii
arpapHbiil yausepcuteT nmenu B.M. KokoBa»

BammTa AEccepTalum cocToutes «5» mekabps 2019 roma B 12%° waco Ha
3acenanuu auccepramuonHoro copera J[ 220.034.01 mpu ®I'bOY BO «Kazanckas
roCyJapCTBEHHAsl aKaJeMHsi BeTepuHapHOW MenunuHbl nmenn H.D. baymana» mno
aapecy: 420029, r. Kazanb, Cubupckuii Tpaxrt, 35.

C nwucceprauueld MOXHO O3HAaKOMHUTbCS B Oubimoreke (enepanbHOro
rOCyJJapCTBEHHOIO  OIOJDKETHOrO  00pa3oBaTEIbHOIO  YUPEXKACHUS  BBICLIETO
oOpazoBanus «KaszaHckas rocynapcTBeHHas akaJeMus BETEPUHAPHOM MeIUIIUHBI
umenu H.D. baymana» u Ha caiite http: /www. ka3zBeTakageMus.p.

ABTOpedepaT pa3ocnaH: « » 2019 r. u pa3menieH Ha calTax:
http://www.vak.ed.gov.ru u www. ka3zserakaaeMus.pd.

YdeHbIl CEKpPETAPh AUCCEPTALMOHHOTO COBETA,
JOKTOp OMOJIOTUYECKUX HAYK IOcynosa I'asnnst PackixoBHa
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1 OBILIAS XAPAKTEPUCTUKA PABOTHBI
AKTyaJbHOCTDH TeMbl. [Ipobiema cranoBieHus MOpPOPYHKIIMOHATBHON

3pEJIOCTU SHJIOKPUHHOM CHCTEMBbl OpraHM3Ma Ha MPOTSHKEHUU IOCTHATAIBHOTO
OHTOTEHE3a OTHOCUTCS K YUCITY BXXHEHIINX OMOIOTHUECKUX MPOOIIeM, TOCKOIBKY
WMEHHO DHJIOKpHHHAs CHCTEMa SBIIACTCS OJHUM W3 TJABHBIX MEXaHHU3MOB
perynisnuud o0IIero U MECTHOTO TOMEOCTa3a. JTO OMPEAEIseT BBICOKYIO CTEIEHb
aKTyaJIbHOCTH  BBIODAaHHOM  TE€MbI,  pelmlaeMoll  4epe3  HCCIeAOBaHHUE
B3aUMOJICUCTBUS CTPYKTYPHBIX U (DYHKIIMOHAJIBHBIX CBS3eld MMPOBU3OPHBIX U
Ne(UHUTUBHBIX CTPYKTYP SHIOKPUHHOM CHUCTEMBI B MEPUOJ MOCTHATAIBLHOTO
OHTOTeHe3a. B »ToM 1laHe HaluMuyue JAUCKYCCHOHHBIX, TOpOH BOOOIIE
MaJIOMCCIIEIOBAaHHBIX BOIIPOCOB, MPUAAIOT paboTe 0COOYI0 3HAYUMOCTb.

HccnenoBanuio rumodusa MOCBAIIEHO 3HAYUTENFHOE KOJIHMYECTBO paboT
(Ararumo M.3., Xacaes A.H. (2009, 2011, 2015), Bonkos B.I1. (2014), M.C.
Cremansa 10.C. (2006), C.T. Xymnoitbepauena (2008), M.}O. Camapuna (2008),
Ceuna /1. O. (2005) F. Yoshimura, H. Nogami, T. Yashiro (1982), babuueBa B.H.
(2013), IL.U. Jlykesuenko,A.B. Jlyoposuna (2007), C.A. Mo3zepoBa, A.A.
Uekymmna, A.H. Msnuna, (2008)).

HecMoTpst Ha TOCTHTHYTBIC YCIIEXH OTEYECTBEHHBIX U 3apYOCKHBIX aBTOPOB
B 00JIaCTH Pa3MHOXXEHHUS JKUBOTHBIX, HEKOTOPHIC BOIIPOCHI, CBS3aHHBIC CO
CTAaHOBJICHHEM TIOJIOBOM (YHKIMM OBEIl OCTAIOTCS €Il  HEJO0CTaTOYHO
PacKpBITHIMU. Tak, TUCTOPUZUOTOTHICCKHE OCOOEHHOCTH M CTPOSHUE TEKATbHBIX
OHAOKPUHOIIMTOB SIUYHUKA OCTAIOTCS MaJIOM3y4eHHBIMH. Mano pabor 10
B3aMMOCBSI3H MepeHel 0au TUno(u3a U YHIOKPUHHON QYHKIIUU SUYHUKA.

Crenenb pa3padoTaHHOCTH TeMbl. bONbII0I1 HAy4YHBIM BKIIAJ B U3yUEHUE
runodusa BHecIU oTedyecTBeHHbIe yueHble (AsnemmHa b.B. 1971, Atarumos 1996,
2015, Ceun M.0. 2005, Topryn IL.M. 1993). B Hacrosiiee Bpems HayKoi
HEJIOCTATOYHO U3Y4YEHBI TUCTOJOTUYECKHE B3aMMOCBS3M MepeIHeN 10U runodusa
U TEKAJbHBIX SHJIOKPUHOILIMTOB SIMYHUKA OBEIl JAareCTaHCKOW TOPHOW MOPOJbI Ha
JTanax IMOCTHATaJbHOTO OHTOreHe3a. OCTalTCs HE PACKPBITBIMU HEKOTOPHIC
BO3PACTHBIEC ACMEKThI, PACKPHIBAIOIINE TUCTOJIOTHYECKIE OCOOCHHOCTH CTPYKTYPbI
JIAHHBIX kKeJie3. 3HAUUMOCTh JaHHBIX UCCIEIOBAHUM OYIyT UMETh MIPU pa3padoOTKe
MEpPONPUSTUN IO YJYYIICHUIO BOCIPOU3BOAUTEIHHON CIOCOOHOCTH  OBEIl
Pa3JIMYHBIX TOPOJ.

Hear m 3agaum ucciaenoBanmsi. llenpro auccepTarmoHHON pPaOOTHI
ABJIICTCST HW3ydeHHEe MOPQPOPU3NOIOTHIECKUX B3aWMOCBSI3EH TIepenHer J0Ju
runodusa u teca interna ssMuHUKa OBEIl B pa3jMyHbIC MEPUO/IbI MOCTHATAILHOTO
OHTOTEHE3a.

JIist moCTHKEHUST TAaHHOMW 11e7TM OBUTH TMOCTABIICHBI CIICTYIOIIHNE 3aa9H:
1. M3yunTh TUCTOIOTUYECKUE 3aKOHOMEPHOCTH CTPOCHUS M OpTraHHU3allUU

FI/IHO(l)I/IBa U AUYHHKA Ha dTallaxX IIOCTHATAJIbHOI'O OHTOI'CHE3A.



2. V3yunTh MOCPEJCTBOM THUCTOJIOTHUECKUX M TUCTOXUMUYECKHX METOIUK
Mopdonoruo nepeaHed gonu runoduza, auddepeHuupoBaTh U3
KJIIETOYHBIX  MOMYJSIUMA  TOHAAOTPONOIUTHI U ONPEACIUTh  MX
(GYHKIHMOHATBHYIO AKTUBHOCTb.
3. HccnenoBaTh mapeHXUMy SIMYHHMKA OBEIl JAreCTAaHCKOW TOPHOM MOPOIHI,
a WUMeHHO cios teca interna, BBIIBUTH TEKaJIbHBIC SHIOKPHHOIUTHI,
ONUCAaTh MX THUCTOJOTHMYECKOE CTPOCHUE B Pa3IUYHBIE IEPUOJIBI
MMOCTHATAJILHOTO PA3BUTHSL.
4. TlpoBectn MOp(OMETpUUYECKUN aHAIM3 KJIETOYHOTO COCTaBa MepeaHei
JI0JIA TUMO(U3a U TEKATbHBIX SHIOKPUHOLIUTOB.
5. Omnpenenuth THCTO(GU3UOIOTMUECKUE B3aMMOCBSI3M TOHAJOTPOIOIMTOB
nepeaHe oM Tunodu3a M TEKAIBHBIX JHIOKPUHOIIUTOB SIMYHHUKA
JIareCTaHCKON TOPHOW MOPOJIbI OBEII.
Hayuynast HOBHM3Ha pe3ylbTaTOB JUCCEPTALMOHHOTO  HCCIEAOBAHUS
3aKJIIOYAETCS B CIAEAYIOLIEM:

BIIEPBbIE MPOBEJICHO KOMIUIEKCHOE M3yYEHUE MepeaHeit nonu runodpusa u
SHIOKPUHHOMN YaCTH SIMYHUKA y OBEI| AAareCTaHCKOW TOPHOW IMOPOJIbL;

noJpoOHO M3Yy4eH KIETOYHBIA COCTaB TMepeaHed Joiau rumnodusa,
BBISIBJICHBI TOHAJOTPOIHBIE KIIETKH, OMHUCaHbl HX MOpPHOPYHKIIMOHATBHbBIC
OCOOCHHOCTH B PA3JIMYHBIC BO3PACTHBIC IEPUOJIBL;

onucaHa Mopdomorus teca interna, BHepBbIE JaHa  IOJIHAs
XapaKTepUCTUKA TEKAJbHBIX JSHIAOKPUHOIIMTOB SIMYHUKA Yy OBEI[ JareCTaHCKOM
ropHoil moponbl. OCOOEHHOCTH THUCTOCTPYKTYPHI TEKAIbHBIX IHIOKPUHOIIMTOB
pPacMOTpPEHbl HE TOJBKO JIOKAJIbHO, HO W BO B3aMMOCBSA3UM C TOHAJOTPOITHOMU
dbyHKIMEH nepeaHet 1o runodusa.

JlocToBepHOCTH MOJTYYEHHBIX pEe3yJabTaTOB MOATBEPKIAIOT
MHOTOYMCJICHHBIE TUCTOJIOTUUECKHUE TTpenapaThl.

Teopernueckasi U1 NMPaKTUYECKasi 3HAYMMOCTH padoTbl. Hamm nanubie
JIOTIOJIHSIIOT U YINIYOJISIOT MMEIOIIHMECs B HAy4YHOM JMTepaTtype AaHHBIE O
TUCTO(PHU3NONIOTHH TIepeAHel nonu Tunodu3a U TeKa CIosl SUYHUKA METKHUX
MAapHOKOMBITHBIX Ha MpuMepe OBIBl. B pabore moapoOHO omucaH Tmporece,
KACAIONINIICS JYHIOKPUHHON YacTH SIMYHMKA, JAUQPGEpEeHIIUPOBaHbl TEKAJIbHbBIE
SHIOKPUHONUTHI teca interna ydacTByOIIME B CHHTE3€ CTEPOHMIHBIX TOPMOHOB.
Onucadbl MPOIECCHl MNPHUCYIIME JaHHBIM >Kejie3aM B HOpPME, YTO MOXKET
MOCTY>KUTh OCHOBOUM TPH HAMKMCAaHUW COOTBETCTBYIOIIUX pa3/eyioB yuyeOHOH u
HAy4YHOW JIUTEpaTyphl. 3HAYUMOCTb JIAHHBIX HCCIEIOBaHUS OYIyT HUMETh MpHU
pa3pab0TKe MEPONPUSTHI MO YIYYIICHUIO BOCIPOW3BOIAUTEIBHONW CIOCOOHOCTU
OBEIl Pa3JIMYHBIX MOPOJI.

CreneHb [J0CTOBEPHOCTHM W ampodamusa pe3yabTaroB: Marepuansl
4



JUCCEPTAIMOHHON pabOThl JOJOKEHBI M OOCYXACHBI Ha E€XETOAHBIX HAy4dHO-
npakTuYeckux KoHpepeHuusx: [IpoGiieMbl M MyTH WHHOBALIMOHHOTO Pa3BUTHS
Harl’AY, Maxaukana 2014; Ilpob6rnemsl pazutusi AIIK permona, Maxaukana
2016; 2018; CoBpemennbie npoOnembl AIIK u mepcrnekTUBBHI €ro pa3BUTHSA,
Maxaukana 2016; AxrtyanbHble Bompocbkl AIIK B COBpeMEHHBIX YCIOBHSX
pa3BuTHs cTpanbl, Maxaukana 2016; IHHOBaLIMOHHOE pa3BUTHE arpapHON HayKu
u oOpaszoBanus, Maxaukana 2016; Ilytu noBbimenus 3¢¢GEeKTUBHOCTH arpapHOn
HayKd B yCJIOBHSIX uMmnopro3amemenus, Maxaukana 2017; Mopdorenes opranos
u TkaHer, [II'MY, Maxaukana 2017; Ha BCEpOCCHMCKOM KOHKYpCE Ha JIYUIIYIO
HAy4HYIO pabOTy Cpelld CTYJAEHTOB, ACIIMPAHTOB U MOJOJIbIX yueHbIX By3oB MCX
P®, Il-atan, Maxaukana - 2015; 2016; 2017; 2018; Ill-3tann CtaBponos - 2016;

IMyoaukamuu: [lo Teme aucceprammm omyoaukoBaHo 12 crareid, B TOM
yucne 1 craThs B MeXIyHapoaHou Oaze naHHbIX (Scopus) u 3 cTaTbu B
PELIEH3UPYEMBIX HAYUYHBIX U3/IAHUSAX, PEKOMEHI0BaHHBIX BAK.

JInynblii BRIaA. Jlucceprauus SBISETCS PE3yJBTATOM HCCIENOBAHUS
aBTopa B nepuoj ¢ 2013 o 2017 rr. ABTOpOM caMOCTOSITENIBHO TIOCTABJIEHBI LENb,
3a/laud U TUIaH MPOBOJAMMBIX MCCIEIOBAaHUN [0 TUCTOJOTUU TMEPEAHEN H0Jn
runou3za U AUYHHKA JIAr€CTAaHCKOW TOPHOM TMOpPOJBI OBEIl Ha JTamax
MOCTHATAJIbHOTO OHTOreHe3a. OcyiuecTBieH cOop Marepuana, ero (ukcaius,
OCBOEHBl THCTOJIOTHUYECKME W TUCTOXMUMHYECKHME METOAMKU HCCIIEJOBAaHUMH,
npoBeeHa MOpQOMETpUs M CTAaTUCTUYECKHH aHaiu3 LHU(PPOBOro MaTepHala.
WNHuTtepnperanyisi TaHHBIX COOCTBEHHBIX MCCIEAOBAHUN M BHIBOJIBI BHIMIOJHEHBI MO/
PYKOBOJCTBOM HAy4YHOTO PYKOBOAMWTENS, KaHAWAATa BETEPUHAPHBIX HAYK,
nonenta A.H. Xacaesa.

JInaHoe ydacTthe aBTOpa B MOJYy4YEHUH, OOOOIICHUH KCIIEPUMEHTATIHLHOTO
MaTtepuana u 0hOpMIICHUN HAYYHBIX PE3yJIbTATOB B BUJIE JUCCEPTAIIMUA COCTABIISET
oonee 85%.

BHenpenue pe3yabTaroB  HCCAeI0BaAaHMM. Pe3ynbTaTel  HAay4HBIX
UCCJIEIOBAHUM HCMOJB3YIOTCS MpPHU TMPOBEAECHUU HAYyYHO-UCCIEI0BATEIbCKON
paboThl, TPU UTEHWU JIEKIUHA U TPOBEJACHUU TPAKTUYECKUX 3aHATUUA CO
ctynentaMmu Ha kKadempax B OpenOyprckom, KabGapauHo-0amkapckom,
CraBponosibckoM M JlarecTaHCKOM TOCYJapCTBEHHBIX arpapHbIX YHUBEPCUTETAX,
Cank-IletepOyprckoit, MockoBckoit u Ka3zaHckoli akageMusx BeTEpUHAPHOU
MEIULUHBI, BATCKON TOCYAapCTBEHHOU CEIbCKOXO3AMCTBEHHON aKaJIEMHUH.

OCHOBHBIE N10JI0KEeHNSI, BBIHOCUMbIE HA 3ALNUTY:

1. OcoOeHHOCTH KJIETOYHOTO COCTaBa MepeAHed Joiau Tumnodusa, a Tak Ke

MOP(POPYHKITMOHAIBHASI AKTUBHOCTh TOHAJOTPOIIOIUTOB B Pa3IUYHBIC

MepUObl MOCTHATAIIBHOM KU3HU OBEII.

2. TlomHast xapakTEpHCTHKAa THCTOCTPYKTYPHI TEKAJIbHBIX SHIOKPUHOIIMTOB
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AMYHUKA Y OBEL JareCTaHCKOW TOPHOM MOPO/IBI.

3. Onenka (yHKIMOHAJIbHOW AKTUBHOCTH TEKAJIBHBIX KJIETOK SMYHUKA BO
B3aMMOCBSI3M C TOHAJOTPOIHBIMHM KJIETKaMU TUIo(u3a B MOCTHATAIBHOM
OHTOI€HE3€, MPUCYIIUX I JAHHOU ITOPOJBI.

O0beM U CTPYKTypa Hay4YHOH PpadoThI: AucCCepTallMOHHAas padoTa
u3lio)keHa Ha 127 cTpaHunax, COCTOMT W3 BBEIEHHs, 0030pa JUTEPATYPHI,
pE3yNbTATOB MCCIEIOBAHUA, aHAIM3a U OOCYXIECHHs NOJYYEHHBIX PE3YyJbTATOB,
BBIBOJIOB M, MPAKTUYECKUX NPEIIoKeHU. CIUCOK MCIIOIb30BAHHOM JIMTEPATypPhl
BKIOUaeT 252 wucToyHWka, B ToM uuciae 90 wuwHOCTpaHHBIX. Pabora
wutrocTpupoBana 6 Tadbmunamu 1 40 MukpodororpapusmMu.

2 PE3VYJIBTATBI UCCIIEJOBAHUSA
2.1 MaTtepuaJj 4 MeTObI UCCJIeTOBAHMIA.

Uccnenoanus npoBoaunuck ¢ 2013 mo 2017r. Ha kadenpe aHaromuw,
TUCTOJIOTUM U (u3HOoJOoruuM  JlarecTaHCKOro rocyJapCTBEHHOTO arpapHOTo
yHuBepcuteTa uMeHu M.M. [)xamOynaToBa.

OObeKTaMM HAILIEr0 HCCIIENOBaHUs CTald TUNOGU3 U SUYHUK OBEIl
JlarecTaHCKOM ropHoil mopoasl. OpraHsl AJi1 UCCIEIOBaHUS OTOMPAINCH IMOCIHE
y0Os JKMBOTHBIX B pa3JIMUHBIX XO3sMcTBax pecmyonuku Jlarecran. Bospact
YKUBOTHOTO OMPEAEIISIICS O 3alMKCsM KHUTU ydeTa, uiu 1o 3ydam (B.A. Mopos,
2002). M3yuaemble )KUBOTHBIC MPEICTABICHBI MATHIO BO3PACTaAMHU: JIOITyOepTaTHBIN
nepuo - 1-10anel, npenydepTaTHbIi iepuoA - 3-4 Mecsia, myOepTaTHbIN Iepruos
- 6-8 mecsueB, nepuHUTUBHBIN Tiepuon - 1-1,5 roma, crapble KMBOTHBIE 5-7 U
cTaplue.

Ilocne mnpemnapoBKH H3BATHIE KEJIE3bl IMPEABAPUTENBHO B3BEIIUBAIA H
U3MEPSIT UX 00BEM.

Jnst  ¢dukcamuum  OOIIETMCTOJIONMYECKOr0  Marepuana  UCIHOJIb30BaIH
pPacTBOPHI CIOXKHBIX (PUKCUPYIOIIUX kuAKocTel: byana, [lenkepa, Kapnya.

[Ipu ¢uxcanum Marepuana AJii THCTOXMMHYECKOTO HCCIEIOBaHUS ObLI
npuMeHeH Meron Ywauno (MnOMabl), METOJ HUMIIETPAlMM  a30THO-KUCIIBIM
cepeOpoM (ackopOWMHOBas KHCIIOTa). 3aTeM Marepuaa I0  OOIIEHPUHATON
METOJMKE 00€3BOXKHMBAIM B CIIMPTaX BO3pacTarollell KOHCUCTEHIMH. JlJis 3aIMBKU
T'MCTOJIOTMYECKOT0 MaTepuaa MpuMeHsUn napaduH.

['ucTocpesbl TOMIMHOM 7-8 MKM MOJy4Yaidd Ha CAaHHOM M POTAlMOHHOM
Mukpotome. I[Ipu okpammMBaHUM CpPE30B NPUMEHSIIM KaK TUCTOJOTHYECKUE
(reMaTOKCUJIMH W 203WH, Aa30KapMUHOBBI METOJ TeieHrailHa) TaKk U
TUCTOXMMHUYECKME METOAbl OKpaluBaHusA: riaukoreH u apyrue [HIHNK -
IIOJIOXKUTENIBHBIE BEIIECTBA BBIABISUIM 1O Merony Mak-Manyca (19), nunuas
ONPEIENSUIA C TOMOILBIO CYJJaHa YEPHOTO «B».



Tak xe mpoBeaeHAa KOMIUIEKCHasT MOpP(OMETpUS € TMOMOIIBIO MPABHII,
M3JI0KEHHBIX B pyKOBOJCTBE 110 Mopdomerpuu ['.I". ABTanaunosa.

KapromeTpuio mpon3BoAMIN ¢ MOMOIIBIO IH(PPOBOH OKYISIPHON Kamepsl ¢
JUIICH3UPOBAHHBIM IPOrPaMMHBIM obecrieyeHrEM Altami Studio.
CratucTUYecKyl0 00pa0OTKy ITOJIyYE€HHBIX JaHHBIX BBIMOJHSIIA C TOMOIIBIO
naketa nporpamm Microsoft EXCEL, ¢ ucnonbs3oBannem kputepusi CThIOIEHTA
(), pazmuumst cunranu qoctoBepHbIMU mpu P<0,05.

Bcero nccnenoBano 83 KMBOTHBIX IISITH BO3PACTHBIX TPYIIIL.

2.2  MopdoJsorusi nepeanei 1071 runodusza U TeKAIbHBIX KJIE€TOK
SIMYHMKA OBell B I0Ny0epTaTHBII nepuos

[unmodus nexKUT B sAMKE TYpPEIKOTO Cela W TPUKPHIT MeMOpaHOM
oTnenstomed ero oOT Mosra. CBs3b OCHOBaHMS MoO3ra C THIO(GH30M
OCYLIECTBJISIETCS TMHO(PU3apHOM HOXKKOW, MPOXOMSIIEd 4Yepe3 OTBEpPCTHE
MeMOpaHbl. ['MCTOMOTHYECKH BBIABIAIOTCA BCE JOJHM THUMO(H3a, TIe€ OCHOBHYIO
YacTh 3aHUMAET NIEPEIHssl A0S, TOT/Ia KaK 3aHsIs U IPOMEKYTOUHAs JI0JIM MEHEe
BbIpaKeHbl. B maHHoM Bo3pacte Bec runodusa B cpennem cocrapisier 0,18+0,26
rp. llepennsass nonsa runodusa mnpencTaBieHa HSMHUTEIUATLHBIMU  KJIETKAMHU,
JeKAITIMH MEXTY TOHKUMH COCTMHUTEITLHOTKAHHBIMHU TSOKaAMU.
CoenMHUTENHPHOTKAHHBIX 3JIEMEHTOB HEOOJBINOE KOIUYECTBO. DTMHUTEIHUAIBHBIC
TSOKH  COMPUKACAIOTCS C KPOBEHOCHBIMH COCYJaMHU. AJCHOLUTHI OKPACKY
BOCIIPMHUMAIOT HEOAMHAKOBO. KIEeTKH, KOTOpBIE XOpPOIIO OKpAaIIUBAIOTCH,
HA3bIBAIOTCS  XpOMOQUIBHBIMH, a KJIETKH, HEBOCIPHUHSBIINE OKPACKY,-
XpOMO(POOHBIMH. XpoMo(hHUIIbHBIC aJICHOLIUTHI MOpa3ACIIsIIOTCS Ha
aruaoduibHble 1 6a3zoduiabHbIe. B mosie 3peHus KOJWYECTBO anua0(pUIbHBIX
KJIETOK MIPEBBIMIAET YUCIO 0a30(UITHHBIX.

XpomooOHBIE KJIETKH - TO Tpymma ciabo OKpalIeHHBIX KIETOK, KOTOphIe
3aHMMAIOT OOJIBIIYIO YacTh IJIOMIAAN SMUTEIUATBHBIX Tshkei. Pasmepsr u ¢popma
KJIETOK HEoMHOpoAHA. JlmameTp [aHHBIX KIETOK B CPEIHEM COCTaBIISIET
6,76+0,17vMkM. JlexxaT OHM TOCEpeIUHE TSHKEH, dallle BCero B BHAC HEOOJIBIINX
IUIOTHBIX TPYMON. DTH KIETKU HE UMEIOT SAPKO BBIPAKEHHBIX KJICTOYHBIX TPAHUIIL.
[Ipu oxpacke oHHM c7ab0 OKpaIIUBAIOTCS  KPACUTEISIMHU, IUTOILIa3Ma
MEJIKO3EpHUCTAsA, Sapa MEJKUE, OKPYTJIOH, peXe OBaJIbHOW (HOPMBI, XpOMAaTHUH
uMeeT cnalyro TMBUICBHIHYIO 3€PHHCTOCTh. B OJHOM TMoyie 3peHusi B CpelHEeM
HacuuThiBaeTcs 54,52+2,34 knetok. [nomans saep cocrapmuser 23,60+0,48MkM.

XpoMo(uiibHbIE KJIETKH - HEOOJIbIINE KIETKH, KOTOPbIE PacIoIararoTcs
MeXay XpoMO(OOHBIMU KIIETKaMH, OTKyJa OepyT Hayano OyIayuiue XpoMO(uUIIbL.
Cpenn  XpoMOQUIIBHBIX  KJIETOK BCTpeYaroTCsa XpoMoPoObl €  YETKUMH

OUCPpTAaHHAMM I'pPAaHUIl, HO OHH IINIOXO OKPACHJINCh OCHOBHBIMHU KPAaCHUTCIIIMHU. Hx
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Apa UMEIOT OKPYTIYI0 popMy, O0raThl CoOAepKAHUEM XPOMaTHHA, [IUTOIIa3Ma CO
CBETJIIM OTTEHKOM, fi/[pa KPYIHBIX pa3MepoB. XpOMaTHH PACCESH PaBHOMEPHO,
MEJIKO3epHUCTHIN. B sapax HaOmogaeTcs OJHO KpPYMHOE WJIM JBa MEJKHX
AJIPBIIIKA.

Cpenn  xpoMopuIOB B  HAWMOOJBIIIEM  KOJUYECTBE  BCTPEUAIOTCS
OKCU(UIBHBIC KIETKH. Pacmosiararorcss OHM HEOOJBIIMMH TPyNIaMH, a TaKXKe
oanHOYHO. KonmnuecTBO KJIETOK B OJIHOM MOJjie 3peHus ux paBHO 17,3+1,26 .
OHU UMEIOT YETKHE KOHTYpbI Ipanullsl. [{uTomiasmMa mioTHo - 3epHucTtas. SAapo
OKpYTJIOE, TUaMeTp B cpeaHeM cocTtaBigeT 9,4+0,11 MM.

AunnoduiabHble KIETKH — 3TO CpelHUE OKpYrion (hopmbl KieTku. OHU paccesHb
[0 BCEH IMOBEPXHOCTU MEPEIHEN JOJIM JKEJEe3bl, BCTPEUYAIOTCS KaK B BHUJIE
CKOIUICHUWA, TaK WU OJAWMHOYHO. KOIMYecTBO KIETOK B OJHOM TMOJIE 3pECHUSA
cocrasisieT 17,2+1,2mMxkM. OguHOUYHBIE aliA0(DUITBI OTIJIETEHBI HEKHBIMU
CTPYKTYpaMH COCIWHUTEIIbHOM TKaHW, HUX I[UTOIUIa3Ma oOKcuduibHa. Sapo
HEOOJIBIINX Pa3MEpPOB, OKPYIJIOW (POPMBI, XpPOMAaTUH MEJIKO3EPHUCTBIN. [[namerp
anep cocrapiuset 7,60+0,23MkM, Torjaa Kak Iiomaib saep paBHo 26,73+0,58MKM.
BceTpedaroTes KIETKHA ¢ OJHUM WU ABYMS SIAPBIIIKAMMU.

bazodunpHbie KIETKM KpynHee anuao(uioB, OJHAKO, WX TPaHyJIbI

MeJKo3epHUcThie. KileTku HepaBHOMEPHO paclpeieiieHbl 10 BCEW MAPEHXUME U
yaiie BCTpedaroTcs y cocyAoB. KonumdecTBO KIETOK B OAHOM IIOJIE 3pPEHUS
cocrasisieT B cpeaHem 10,98+0,73 knetok. OHM UMEIOT MHOTO00pa3Hyto Gopmy U
pa3Mephl, OTYETIMBO OTTPaHUYEHbl Ipyr oT apyra. Lluromnazma 6OazoduibHa,
AIp0 KPYIHOIO pa3Mepa, XpPOMAaTUH MEJIKO TpaHyJupoBaH. Juamerp suep B
cpenHeM coctaBisgeT 8,28+0,28mkm. Ilnomans sapa cocrasnset 27,71+0,39mkm.
B Hekoropeix kamwisipax, HaOmomaercs Haimwuwme MK - momoxutenbHON
cyOcTaHIMy, Torja Kak mnpuieraromue O0azoduibl omrytumo Tepsitor IIWK -
MOJIOKUTENIBHYIO TPAHYJSLMIO HUTOIUIa3Mbl. J[aHHOE SIBIICHHE MOYKHO MOSICHUTH
TEM, YTO KJIETKH, BOBMOKHO, BBIJCIISIIOT CBOM TOPMOH B KPOBb.
Cpean  0a30puIbHBIX  KIETOK MOXHO  pa3IMYUTh  TUPEOTPONOLUTH U
TOHAJIOTPONOIMUTHL. DTH KIETKH OTJIMYAIOTCS MEXIy C000i KOH(pUTypaluen,
pasMepaMu U JIoKanu3anuen B kesnese. [lpu okpamuBanuu anpaerus - GykcuHOM
no Jlpibany TUPEOTPONOLUUTHI MPUOOPETAIOT TEMHO (DHOJIETOBBIN OTTEHOK, TOT/Ia
KaK HUTOIIa3Ma TOHAIOTPONOLIMTOB OKPAIIMBAETCS B 3€JICHOBATHIN TOH.

TupeoTpornHble KIETKU OTIANYAIOTCS HEOOJIBIIMMHU pa3MepaMu, 4acTo B BU/JIC
KIIMHOBUAHOW (QopMmbl. BcTpeuaroTcs rTpymnmamu, MnOpuieras anukajibHbIMU
KOHIIaMU K CTEHKE KPOBEHOCHBIX COCYNIOB, Kak Obl 00pa3ys 1enu. Tak xe MOryT
BCTpEUaTbCcsi M B TOJINE OJIUTENUANbHBIX Tsbkedl. [luTomiazmMa Menko
rpaHyJHpoOBaHa, ciiabo anpaerua-gpykcuHopmibHa u maer cmabyro HNIHUK -

MOJIOKUTENIBHYIO ~ peakiuuio. Sapo  Okpyrioe, IUIOTHOE, paclojaraercs
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SKCUEHTpUyHO. Penko BcTpedaroTrcs CTpykTypel ¢ auddys3Hoit Gazodunuei.
['panuipl SICHO BBIPOKEHBI. llepeuncieHHble YepThl TUPEOTPOIHBIX KIETOK B
HOBOPOXKICHHOM TI€pUOJIE€ PA3BUTHA MEpeTHEN OJM TUnoQu3a MO3BOJIAIOT HaM
nojiaraTh, 4YTO O3TU KIETKH (PYHKIIMOHAIILHO AaKTHUBHBI B 3TOM I[E€pUOJIE U
(YHKIIMOHUPYIOT B TOPMOHOMOATHYECKUX MPOIIECcCax OpraHu3Ma.

['oHamOTpONHBIE KJIETKH - KJIETKH OKpPYIJION, peXe OBaJIbHOW (POPMBIL.
KosruecTBo roHag0TpONOIUTOB B JAHHOM IIEPUOJIE B OJTHOM I10JI€ 3pEHHUSI PABHO B
cpennem 5,7+2,11 knetok. B nienTpansHoM U nepudepruueckoM oTenax nepeHeit
JI0JI TUIOo(pU3a TOHAIOTPOIIOIUTHI SBJISIOTCS CAMbIMU KPYIHBIMU KiieTkamu. [Ipu
OKpalllMBaHUM aybleruA-PpykcuH (o JIpibaHy) roHagOTPONOLMTHI BBISBIISIOTCS
cnabo  3ejeHoBaThbiM  (OHOM, C  BBIP@KEHHBIMM  KOHTYpaMH  TpaHUI]
MEJIKO3EpHUCTON MHTOIIa3MOM. Sapa KpyIHBIE, OKpyriod ¢GOpMBI, YacTo
IpWIETalT K nepudepun KIETKU. XPOMAaTUH MEJIKOIPAHYIUPOBAH CIASSHHBIN
MEXJy COO0OM XpOMAaTUHOBBIMM HHUTSAMHU. SIJIPBIINIKA OTYETIMBO BBIJCISIOTCS.
Huamerp simep B cpenHem coctaBiuser 8,10+0,19mkm. [lmomans smep paBHa
26,91+£0,6 7MxM. SnepHo-tutorazmaTudeckoe otHomenue (A110) pasuo 0,28.

['oHamoTponbl B OCHOBHOM 3aHUMAIOT KakK MepedUpUYEecKylo, TaK U

LHEHTPaJIbHYIO 30HY JKelle3bl, 00pa3ys IMpU ATOM CKOIUIEHHS, W3 HECKOJBKUX
KJIETOK IUIOTHO MPWJIEralomuX K KamwuripaMm. OIMHOYHBIE TOHAAOTPOIBI 4aCTO
BCTpeYaroTcs B ajgeHorunoguse. LluTomnazmMa ¢ 4eTKMMH OYEPTAHHMSIMHU TPAHULL.
Snpo okpyriioe, XpOMaTHH METKO3EPHUCTBIN.
Anuynuku. CHapyXH Karcyla SMYHHKAa HOBOPOXKIECHHOIO STHEHKAa IOKPHIBAET
MOBEPXHOCTHBIM 3aYaTKOBBIM JMUTEIUH, UMEIONUH KyOuueckyro dopmy. Ilox
3a4aTKOBBIM  cjoeM  (opmupyercs OemoyHass  000JI0YKA U3 PBIXJION
HEeO0(OPMIIEHHON COCIMHUTENTLHON TKaHU, BHYTPEHHSSI YaCTh KOTOPOMW TMpHUJIeTaeT
K MapeHXUMe, U UMeeT 0oJiee pa3phIXJICHHBIN XapaKTep, COAEPKUT MHOTO KIIETOK
¥ MaJjo BOJIOKHUCTBIX CTPYKTYp. B cpenHeM pa3mep siMuHUKA B HOBOPOKJIEHHBIN
nepuon cocrtasisier (0,60+0,05) cM. YV HOBOpOXIEHHBIX STHAT JUIMHA JIEBOTO
AUYHUKA KoJiebnercs B mepenenax 7,09+0,73 mm, mupuna —3,66+0,34 mwm,
tommuHa — 2,70+0,26 MM; mpoMmepbl MPaBOTO SIMYHHUKA ONHM3KK K TOKa3aTelsM
aeBoro — 7,02+0,72 mmMm, 3,62+0,38 mm u 2,44+0,26 MM, COOTBETCTBEHHO.

B auuynuke B mocneyTpoOHOM NepHoJe KOPKOBOE M MO3TOBOE BEUIECTBO C
YEeTKUMH ouepTaHusiMu rpaHull. KoOpKoBbIil cjoifi o0pa3oBaH U3 PBIXJIOU
HEOPOPMJIEHHON COEIMHUTENIbHOM TKaHW, OeAHOW BoJIOKHamMH. Mo3rosoe
BEILECTBO SMYHMKA TMPEACTABICHA COEIWHUTEIBLHOM TKaHbIO, KOTOpas Oorara
BOJIOKHAMU M KJIETKaMU, MEXKIY KOTOPbIMU MTPOXOJUT CETh KPOBEHOCHBIX COCY/IOB,
OHM YETKO BBIACISAIOTCA. KpOBEHOCHBIE COCyAbl B OCHOBHOM 3aHHMAIOT
LEHTPAJIBHYIO YaCTh B MO3TOBOM BELIECTBE.



KopkoBoe BeliecTBo SsMYHUKAa HOBOPOXKIEHHOTO AITHEHKa OoJiee 00beMucra
[0 CPaBHEHHMIO C MO3TOBBIM BeniecTBOM. OCHOBa TOTO M APYroro BEIIECTBA
chopMHUpOBaHa U3 COCAMHUTEIBHON TKaHU. J1Jisi KOPKOBOTO BEILIECTBA XaPAKTEPHO
coJiep>kaHre OOJBIIOr0 KOJIMYECTBA (POJUIMKYJIOB, a JIJII MO3TOBOTO BEIIECTBA -
KPYIHBIX KPOBEHOCHBIX cocyloB. [log 3a4aTKOBBIM 3MHUTEIMEM COXPaHUIOCH
HEOOJIBIIIOE KOJIWYECTBO OBOLIMTOB, HAXOMASAIIMECS B CTaJAMU JUIMTEIHLHOTO POCTa
WIM TOKOS, KOTOPBIE OKPYKEHBI OJHUM CIIOEM IUTOCKUX KJIETOK, OHU KPYIHBIE IO
pazMepaM, UMEIOT CiIa0yl0 NBUIEBHIHYIO 3€pPHUCTOCTh. B KOPKOBOM BEILECTBE B
HOBOPOXKICHHBIA TEPHOJI, OOJBUIOTO Pa3BUTUA JOCTUTAIOT MPUMOPAHAIbHBIC
GOoJTUKYIIBI, 3aXBaThIBAIOIIUE 3HAUUTEIBHYIO YacTh SMYHUKA, TJ€ (DOJUTMKYIIbI
TECHO NPWIETAIOT JIPYr K APYry, JeKaT KaK B OTAEIBHOCTH, TaK U TPYIIIAMHU.
DonnMMKyIbl UMEIOT OKPYTI0-OBAIBbHYIO (POPMY, LEHTPATbHOE MOJOKEHUE B HUX
3aHMMAET JOCTATOYHO OOJIBILIOE OKPYTIIOE S/IPO, U CHAPY KU OHU MOKPBITHI CIIOEM
IVIOCKUX  (OJUIMKYJISIPHBIX ~ KJIETOK, JIekKallMX Ha Oa3aJlbHOM MeMOpaHOM.
Cnenytomas rpynna (ojutukyaoB (mepBUYHBIE (DOJUTMKYJIIBI), OKPYIJIOW, pexe
OBAJILHOM (OpMBI. ITO MpOCHYBLINECS (OJUIMKYJIbl BCTYIHUBIIME B CO3PEBaHUE.
ITo pa3mepy u oouut, u Bechb (DOJIIMKYJI CTaHOBATCA KpynHee. Bokpyr ooumra
nosiBiseTca Onectsmas o0o0Jiouka, KOTopasi oOpa3oBaHa MPOAYKTAaMHU CEKpELUU
OOLUTa, U (OJUTUKYJISPHBIX KIETOK. DOJUIHMKYISApHbIE KIETKH MPeoOpeTaroT
Kyonueckyto popmy. Heckonbko 1mo3»e BOKpYT AaHHBIX KIETOK (popMmupyeTcs teca
interna.

Cnenyer oOpatuTh BHUMaHuM€ Ha TO 4YTO, KOPKOBas 30HA SIMYHUKA HE
BBIIETISICTCSl PA3BUTOM CHCTEMON KPOBEHOCHBIX COCYJIOB, a Takxke OelHa
COJIEp)KaHUEM KOJUIAr€HOBBIX BOJIOKOH, KaMOUabHBIMU KJIETKaMU
COCIMHUTEIBHON TKaHU. MeXCOCYIUCThIE MPOCTPAHCTBA 3aMOJIHEHBI XOPOIIO
BBIPAXKECHHON MHTEPCTULHAIBHON TKAHBIO.

Takum 00pa3om, MOKHO MPUNUTH K CIEAYIOIIUM BBIBOJIAM:

1. B nomyGepTatHbiii mepuoa, (HoBopoxxaeHHbIN 1-101H.), nmepeaHsis g0
runodusa HMMEET, THCTOJOTMYECKOE CTPOEHHE C(HOPMUPOBABIIETOCS OpraHa.
3amHsIs M TPOMEKYTOUHBIE JOJM XOPOIIO BBIPAXKEHBI U COXPAHSIOT CBS3b C
nepenHeil noneld. Bce Jkene3ucThie KIETKH, KpoMe XpoMo(doOOB, SBISIOTCS
(GyHKIIMOHATIBHO aKTUBHBIMHU.

B sW4YHHMKE OTYETIMBO BBISABIIAETCS KOPKOBOE M MO3rOBOE BellecTBO. B
KOPKOBOM BEUIECTBE CKOHUEHTPUPOBAHO OOJIBIIOE KOJIMYECTBO MPUMOPIUATBHBIX
domnukyaoB. Mo3roBoe BeIIECTBO MPEACTABICHO PBIXJION COEIMHUTEIBHOM
TKaHbIO ¢ OOJBIIUM KOJIMYECTBOM KPOBEHOCHBIX COCYIOB.

2.3 KieTouHblii cocTaB nepeaHeii 1011 runogusa 1 TeKaJIbHbIX KJIETOK

SIMYHUKA OBell B Ipeny0epTaTHbIN Mepuo/l
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HapyxHast yacTb kamncyssl runodusza MOKpbITa IUIOTHOW HEo(hOpPMIICHHON
COCIMHUTENBHOM  TKaHbto. [unodus B  mpenyOepTaTHOM  MepuUoOAe Y
YETBIPEXMECSYHBIX SIPOK YETKO BBIJAECISACTCS HA NEPEAHION, MPOMEKYTOUHYIO U
3aIHIOK0 J0JbKH. [IpoMeKyToyHas 4acTh LIEIMKOM KOCHYJACh 3aJHEH IOJIBKU.
Takum o0pa3zoMm, runoduszapHas mieab XOpomio Bbiaensercs. CoequHUTENbHas
TKaHb B 3TOM I[IE€PUOJIE YTOJIIAETCS B pa3Mmepe. OTO CBA3AHO C TEM, 4YTO
YMEHBIIAETCS KOJUYECTBO KJIETOK COEIMHHUTEIBbHON TKaHHW, HO IPEBBIIIAET
KOJIMYECTBO BOJIOKHHCTBIX CTPYKTYp. B CBsSI3u ¢ 3TuUM, Npu OKpalIMBaHWUU
A3aHOBBIM METOAOM 110 ['eiiieHrany, COeIMHUTENbHAS TKAHb YETKO BBIACISIETCS U
npuoOpeTaeT TeMHO cuHUM 1BeT. [lpu mokpacke anpaerus - (QyKCHHOM
COCJIMHUTENbHAS TKaHb NPUOOPETAET TEMHO-3€JIeHbI OTTeHOK. OT KamcyJibl
BHYTpPb OpPr'aHa OTXOJSAT HEXKHBIE MPOCIONKH COEIMHUTEIbHOTKAHHBIX BOJIOKOH, U3
KOTOpPbIX 0Opa3oBaHa CTpoMa. MexIy »3JeMEHTaMU COEAUHUTENbHOW TKaHU
nepeaHe Joau runodusa JexaT KIETKU aJIeHOLUUTHI, KOTOPhIE B CBOIO OYEpEb
COCTABISIIOT TsDKHM. bimke K Karcylne KpOBEHOCHAash CETh MPEUMYIIECTBEHHO
pa3BuTa, 4YEM B LIEHTPaIbHOU 30HE. CTEHKH COCYJI0B XOPOIIO OTJIMYAIOTCS, UMEIOT
yeTKue rpaHunsl. Cieqyer OTMETHTh, YTO KalWJUIAPbI, HAXOMSIIMECS MEXIY
TSOKaMU aJI€HOLIUTOB, B ILIEHTPAJIbHOM YacTH OpraHa MMEKT TOHKYIO CTEHKY.
OCHOBHOM KJIETOYHBIN COCTaB MEpeAHEil 10aM runodusa HEe U3MEHUJICS, TaK Ke
KaK ¥ B JI0MyOepTaTHBIA MEPUOJ, COCTOUT U3 XpOMO(POOHBIX, alMA0(DUIBHBIX U
0a30puiIbHBIX afeHOUUTOB. HO TpHUCYTCTBYEeT HE3HAUYUTEIBbHOE W3MEHEHHE
KOJIMYECTBEHHOI0 COJIEpKaHUS KIETOK. TakuMm 00pazoM, XpoMo(OoOHbIE KIETKH
COXPaHSIOT CBOE MPEUMYLIECTBO, U MX KOJUYECTBO BO3PACTAET CTATUCTHUYECKH
noctoBepHo (P<0,001) B cpeanem mo 60,16+,42 knerok. Kak ormedanocs panee,
3TH KJIETKM O€3 YeTKMX TIpaHull, LUTOIJIa3Ma HX ciabo okpammBaeTcs. Sapa
HEOOJIBIINX PAa3MEPOB, 3aHHMAIOT B OCHOBHOM IIEHTPAJIbHOE MOJIO)KEHUE KIIETKU.
XpomaTHH HEpaBHOMEPHO paccesiH. OTMeuaeTcs yMEHbLIEHUE AUaMeTpa sjiep 1o
CPaBHEHMIO C MPEIBIAYIIAM IEPUOJOM B CpPEIHEM paBHAOTCA 6,64+0,29MKM,
TOrJa Kak Iuiomans sapa pasHa 25,85+0,50mkm. KommuecTBeHHOE COOTHOIIEHHE
XpoMO(OOHBIX KJIETOK B TMPENyOepTaTHOM IMEPUOJIE MOXKET OBITh CBSI3aHO
HOJIFOTOBKOM OpraHa K MOJIOBO3pPEJIOMY MEpUOY, Tak Kak XpoMOo(oOs! SBISIOTCS
KaMOUaJIbHBIMU 3JIEMEHTAMH, U3 KOTOPBIX 00paszyeTcss XpoMODUIbHBIE KIETKH.

N3 xpoMOoUIBHBIX KJIETOK B TMepeaHei mosie runodusa daiie HaOII0IaroTCs
anunouIbHbIe KIETKU. B mpenybepTaTHOM nepuojie Yucio aiuaopuios 060blie,
yemM B jgomyOepratHoM nepuozae. Otmedaercs HeEOOIbIIOE BO3pacTaHUE
KOJIMYECTBa aluA0(PUIbHBIX KIETOK, [0 CPABHEHUIO C AOMYOEPTATHBIM MEPHOJIOM,
u cocTtapisieT B cpeaHeMm 18,92+1,06 kietok B ogHOM moJie 3peHus. Hacrosiue
KJIETKA MHOTOYTOJIbBHOM WM OBaJdbHOM (OPMBI, CpPEIHHX pa3sMepoB, YacTo

MPUMBIKAIOT K KamwupipaMm. LluromnasmMa XOpomo OKpalleHa KHCIBIMU
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KpacuTemsiMu. Sapo OKpyriiol opmbl, CBETIOE, PACIONIOKEHO IKCHEHTPUYHO.
XpoMaTUH MEJIKOTPaHyJIUPOBaH. SNPBILIKK YeTKO BhIIesAtoTca. [lmomans siapa
paBHa B cpeaHeM 27,61£0,52MkM. A TakXke YBEIMYUBACTCA AUAMETp sIep
anuA0(HUIOB MO OTHOIICHUIO K MpeAblayieMy nepuoay 8,3+0,28 MKM.
Ko BTrOopoMy THIly XpOMOQWIBHBIX KIETOK OTHOCITCS 0a30(UIbHBIC KICTKH.
Jlexar B TsSkax OJAWMHOYHO WM HEOOJBIIMMH TPYIIaMH, KOTOpPbIE TECHO
puieraroT K kanwuripam. [Ipu okpacke azokapMuHOM 10 ['eliieHrany u CMechbio
Mamtopu, ©6a3zohuiasl B TIpemyOepTaTHOM TEpHoJe Cl1ado  MOAMAFOTCS
muddepeHupoBKe, UX MOXXHO OTIMYUTH MO (opmMe M pacmnojoxkeHuro. Snpa
OonbIIMe, OKpYyrjao (opMbl, XpOMAaTUH MEIKOTPAaHYJIMPOBaH, a SAPBIIIKO
HE3HAUUTEILHOTO pa3Mepa. YMEHbIICHHE KoJinyecTBa 0a30(puiaoB, MO Bcel
BEPOATHOCTH, CBSI3aHO C MOHIKEHHOM MOTPEOIsIEMOCThIO BBIJCISAEMbIX HMHU
ropMoHOB. CpenHee KOJWYECTBO 3THUX KJIETOK, B OJHOM IIOJIE 3pEHHUs, B
npenyoepTaTHOM NEPHUOAE PE3KO CHIDKEHO, YeM B MPEAbIAYLIEM IEpUOAe M
cocraBisier 5,03+0,63 knetok cratuctuuecku goctoBepHo (P<0,05). Oum
PaBHOMEPHO pacIpeIeIeHbl IO BCEH MOBEPXHOCTH MEpEAHEN 10U runopusa. ITH
KJIETKH UMEIOT Pa3HOOoOpa3Hyro (GopMy M BEIUYHHY, YETKO OTPAHUYEHBI JAPYT OT
JIpyra, HUTOILIa3Ma SICHO BeIpaxkeHa, cinabo MK — mnonoxutenbHa. Sapa
KPYIIHBIX pa3MepoB, TJBIOKM XpoMmaTuHa KpynHble. [lnomans saep paBHa B
cpeneM 27,61+0,63mkm. Jlnametp simep B cpegHeM coctaBisieT 8,42+0,24 Mkwm.

['oHamoTponHbIE KIETKH - TIyOOKO HE BOCHPHUHUMAIOT alIbJIETUA —
byKkCUH, U B JaHHBIM MNEPUOJ HUX KOJUYECTBO CHIIKAETCS MO OTHOUIIECHUIO C
NpeAbayIuM fepuogoM. KonrmdecTBO TOHaI0TPONOHBIX KJIETOK MO CPAaBHEHHIO C
MPEeAbIAYIUM TIEPUOJIOM, CTaTUCTHYeCKH noctoBepHO (P<0,01) cHmxkaercs 10
2,740,47 xnerok. KneTku KpynHbIE MO pa3sMepaM C YETKO BbIICISIOIINMUCS
rpaaunamu. I{uromnasma cnado UK - monoxurenbHa U, IPU OKPACKE aIbIACTHI
¢ykcurom mo Helmi, mpuoOperaer TemHO-KOpuuHEBBIH (oH. Sapo KpymHOE,
OKpPYTJIOM, pEXKe OBaJbHOU (OpMBI, 3aHMMAET Yalle LEHTPAIbHOE MOJIOKEHHE,
uHorIa cMmetleH K nepudepun. OtMmedaercs ctatuctuaecku gocroseproe (P<0,05)
YMEHBIIICHUE AuaMeTpa siiep, KoTopoe B cpeaHeM coctaBisgeT 7,05+0,25MKkM,
miom@aaes paBHa 27,37+0,52mkMm. XpomaTUH B BHJI€ MeEJIKuUX HuUTeH. B sape
OTUYETJIMBO BBIIENAETCS HECKOJIBKO siapbitek. ALO - paBHO 0,25MKM.

PacnonoxeHne TroHagOTPONOIMTOB B Keie3e pa3sHooOpazHo. OnHu
00pa3yloT CKOIJIEHUE U3 HECKOJIbKUX KJIETOK BOJIM3U KPOBEHOCHBIX COCYOB WU B
AMUTENHANBHBIX TskaxX. OcTallbHbIE JIeKAT OJIMHOYHO, CKOIUIEHUH C MX CTOPOHBI
He HaOmojaercs. Takue TOHagOTPONbl HAOJIONAIOTCS IO BCEM MOBEPXHOCTH
nepeaHen 1oy runodusa.

['uctonmornueckass  CTpyKTypa  SMYHHKOB  TPEMyOepTaTHBIX  SIPOK

npeacTraBjicHa KOPKOBBIM M MO3T'OBBIM BCIICCTBOM. HapyncHon Karcylly An49YHHKa
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MOKPBIBAET OJTHOCIIONHBIA KYOMUECKHI 3MUTENHH, a 0] Karcylol pacrnojaraercs
npocioika OelouyHOM 00070YKHM, TOJIIIMHA KOTOPOM  yBEJIWYUBAETCS 110
OTHOUIEHUIO K HOBOPOXKIEHHOMY IIEPUONY, 3a CYET KOJUIAr€HOBBIX BOJIOKOH WU
BOJIOKHUCTOM TkaHM. Ocoboe BHUMaHuE oOpam@aeM Ha TOT (akT, 4To B
OOJBIIMHCTBE CIy4aeB ObLIO MPOCIEKEHO MPEBOCXOJCTBO MPABOIO SIMYHHMKA HAJ
neBbiM. CTpoma ’kene3bl NPEACTABICHA PAa3BETBICHHOW CETHhIO KOJUIAr€HOBBIX
BOJIOKOH C OONBIIMM KOJIWYecTBOM (pubOpobiactoB, o0Opasyoumx o0beM
MO3rOBOr0 BEIECTBA W NPOCIOWKM MAPEHXUMbl KOPKOBOW 30HBI, I/I€ TOHKHE
IIy4KH CTPOMBI, MCTOHYAsACh, IIPOINANAIOT B TOJIIE KOPKOBOIO BELIECTBA, a
TOJICTBIE IYYKH JOCTUTAIOT OenoyHOM 000s0uku. OCHOBAa KOPKOBOI'O BEILIECTBA
SUYHUKA COCTOMT U3 (puOpoOnacToB, MO BCEH CTPYKTYpE HAMOMHUHAIOUINX
TJIaIKOMBITIICYHbIe KJIeTKU. [log OenouHoit 000J0YKOM B KOPKOBOM BEIIECTBE
3ajieraloT NpPUMOpAMANIBHBIE W MepBUYHBIE (oUMKyael. B »3TOoM mnepuone
MPOUCXOJUT MHTEHCUBHBIN pocT (oJuMKyIoB. Jlexxar OHM, B OCHOBHOM, IO
3a4aTKOBBIM snuTenreM. llpu OoyblIOM yBEIWYEHWHM B MPUMOPIUATBHBIX
GoJUIMKYIaX MOXHO pa3iuuuTh c1a00 OTpakalomui CiIod  (OJTMKYISAPHBIX
KJIeToK. OBOLUMT NEpBOr0  NOpsAJKAa  OKPYXKEHOIHHM  CIOEM  IUIOCKHX
(GOJTMKYIISIPHBIX KIIETOK, JIEXKAIIUX Ha 0a3aabHOU MeMOpaHe.

[lepBuunble QOJUKYIBI - 3TO (OJUTUKYJIBl MEJIKHX pa3MepoB, B
HEOOJIBIIIOM KOJIMYECTBE, COCPEAOTOYEHHBIE B OCHOBHOM B CYOKaIICYJISIPHOM 30HE
KOPKOBOTO  BellecTBa. MO3roBoe BEHIECTBO SIMYHMKA - 3TO  [OJOCA
COCIMHUTEIBHON TKaHW, B IJIyOMHE opraHa, KOTOpas COJEPKHT MHOXECTBO
KPOBEHOCHBIX COCYAOB U apTepuil pa3nnyHoro kanuopa. CoenMHUTENbHOTKAHHAS
OCHOBa CTaHOBHTCs Oosiee yrioTHeHHOW. dopMa SIMYHMKA BO3PACTET 3a CUET
pocTa COEAVMHUTEIBHOTKAHHOW OCHOBBI M KPOBEHOCHBIX cocyaoB. Ha rpanuue c
KOPKOBBIM  CJIOEM IPOMCXOJUT BETBICHHE apTepUil, a BEHBl HMEIOT
pa3Hoo0Opa3Hyl0 KOH(pUrypamuo npocBera. Backynspuzauus KOPKOBOIO ClOs
MPOUCXOJUT MYTEM MPOPACTAHUS COCYJIOB MO3TOBOIO BEILECTBA C 3JIEMEHTaMU
CTPOMBI.

bimykxe K MOrpaHUYHOM 30HE MEXKIAY KOPKOBBIM U MO3TOBBIM CIIOSIMHU
O0OHapy>KMBAIOTCSI BTOPUYHBIE (POJUTMKYJIBI MHOTHE, U3 KOTOPBIX UMEIOT B CBOEM
COCTaBe TOTHONIYIO TIOJIOBYIO KJIETKY, BMECTO KOTOpPOW 3aHMMaeT (PuOPO3HBIN
pybenr u3 coenuHuTenbHOM TkaHW. [logoOHBIE (OMTUKYNIBI HOCAT Ha3BaHUE
aTpeThuyeckux Tel. Bo BTOpuYHBIX (OUIMKYJaX OJMNUTENIUA CTAHOBUTCS
MHOTOCJIOMHBIM, OH HECKOJBKHUMH CJIOSIMU OKPYXaeT SUIEHOCHBIA Oyropok. Teca
interna oOpa3oBaHa TEKAJIBHBIMU KIIETKAMH C OKPYIJIBIMH siipamMu. B HEKOTOpBIX
SUYHUKAX BBISBJSIIOTCS TPETHYHBbIE (OJUIMKYJIBI C Pa3BUTHIMH 00O0JIOUKAMH.
Pasmep TpeTnuHbIX (OJUIMKYJIOB 3HAYUTEIBHO PA3HUTCSA, HEKOTOpbIE W3 HHX
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3aJIeTal0T B TOJIIE KOPKOBOTO CJIOS SIMYHUKA, & APYTHE — MMOYTH Ha MOBEPXHOCTH.
Knerku teca interna okpyrioi, pexe BeITsHyTOM (hopmbl. [[uTormasma ceetias.

JIaHHBIE KJIIETKHU IJIOTHO MPUJIETAIOT APYT K APYTY, HHOTIa BCTPEYAIOTCS U
MOOJMHOYHO. SIapa OKpyTrible WM OBaJbHBIE, CPEOHEW BEIMYMHBI. XPOMATUH
coOpaH B KpyHHBbIE TJIBIOKM WM MeJKorpanynupoBaH. [Ipu okpamvBaHuu
HAOMIOMAeTCsl MeENKas TPaHyJsIus acKOpOWHOBOW  KucCiaoThl. KomamdecTBo
TEKOIIUTOB B OJIHOM MoJie 3peHus cocrtaBisier 45,4442.49. Jluametp sigep B
cpenHem paseH 7,214+0,18 MM, Torga kak miomaab sA1pa BappUpPyeT B MpeEaesiax
32,28+0,68 wmkm?. Teca externa oOpazoBaHa H3 TIUIOTHOW BOJOKHUCTOMU
COCJIMHUTEILHON TKaHM, KJIETKH (PUOPOOIACTHI UMEIOT Y3KHUE WIIA BBITSHYTHIC
anpa.

Takum oOpazom, B mepenHed pgojie runoduza OONBIINX W3MEHECHUN HE
MPOU301LI0: XpoMO(pOObI U alMAO(PUIBI YBEIUUMBAIOTCS B KOJMYECTBE, TOT/a KaK,
KOJIMYeCTBO 0a30(pmyioB HE3HAYMTENIbHO yMEHbIeHO. Tak ke oTMeuaercs
HEOO0JIBIIIOE YMEHBIIICHUE TOHAJOTPOIIOIMTOB U IMaMeTpa ux saep, 0 CPAaBHEHUIO
C OpPEeabIAYIINM NEPHOIOM. B roHaoTpononuTax riCTOXMMHUYECKUB LIATOIIIA3ME
Haomopgaercss HIUK - monmokutenvHas rpaHyJslus, 4TO TOBOPUT O TOM, YTO
JAHHBIE KJIIETKA aKTUBHO Y4aCTBYIOT TOPMOHOIIOA3€.

SAvnyHuk yBenuuuBaeTcs B pasmepe. Ilpoucxomutr poct (HOIMKYIOB C
dbopMupOBaHUEM TEKAJIbHBIX 000JI04eK. BeTpeuaroTes GouKyJIbl Ha pa3IuyHbIX
CTaauAX pa3Butus. Teca externa mpeacTaBieHa IUIOTHOM BOJOKHUCTOM
COCMHUTEIILHOM TKaHblo. Teca interna pactymux (OJUIMKYJIOB HMEET
HEOoJMHaKOBYIO TomuHy. Cpenu kieTok teca interna oT4YeTIMBO BBIACISIOTCS
TE€KaJIbHbIE JHAOKPUHOIMTHI, B ULUTOIUIA3ME KOTOPBIX THCTOXUMHYECKU
HAOJIIOAeTCsl JIUMUIBI U ACKOPOMHOBAS KUCIIOTA.

2.4 XapakTepucTHKA FOHA0TPONOILUTOB NepeHeil 101 runopusa u Teka
CJIOSl IMYHMKA OBell B Iy0epTaTHbIN Mepuo/

Anenorunodus B myOepTaTHOM MEPHOJIE PA3BUTHS MOKPBHIBAETCS TIOTHOM
Karcyjaol U3 phIXJIod HEODOPMIICHHOW COeAMHUTENbHON TKaHH. Jomns runodusa,
npujierampas K mnapeHxume, Oosee IUIOTHas, B HEM MEHbIIE BOJIOKHUCTBIX
CTPYKTYpP, U XapaKTepU3yeTCsl HEOOIbIIUM KOJMYECTBOM KPOBEHOCHBIX COCYJOB,
TOrJa Kak Ta 4YacTh, KOTOpas TpuJeraeT K NapeHXUMe >Kene3bl, Oorara
COJZIEp’KaHMEM KOJIJIAr€HOBBIX BOJIOKOH U KJIETOYHBIMM dJieMeHTaMHu. KpoBeHOCHas
CUCTEMA IMPEACTABIICHA B BUJIE KPYITHBIX U MEJIKHUX COCYI0B. OT KOTOPOro BHYTPb
OpraHa yXOIAT HEXHbIE IPOCIOWKM COCIAMHUTEIBHOM TKaHU. Mexny
IIPOCJIOMKAMH COCIVMHUTEIIBHOW TKAaHU JIEXKAT JIUTEINAIBHBIC TSKH, COCTOSILINE
u3 afgeHorunodusza u anunoduiaoB. HekoTopeie rpymnmbl anuao(uioB OTUIETEHbI

MPOCJIOMKAMU COEAUHUTEIBHOM TKAHM M TOHKOM CHCTEMOW T'€MOKANUJISAPOB.
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Otcroa cienyer, 4To aJeHOLMThI UMEIOT JIETKUHI JOCTYI K KPOBEHOCHOM CHCTEME.
AJIGHOIIMTHI, B CBOK  O4Y€pelb, NPEACTABIAIOTCA  XpoMOGOOHBIMU U
XpOMOGUIBHBIMH  KJIETKaMU. XpOoMO(OOHBIE KIETKH, IO CpPaBHEHUIO C
OPEeAbIAYIIUM MEPUOJIOM, cTaTUCTHUecku aoctoBepHO (P<0,01) yMeHbIIUIUCH B
KoJinuecTBe U cocTaBisitoT 41,59+1,99 kietok B ogHOM mosie 3peHus. Jlexxar atu
KJIETKH B TsDKax TPyNIamMu Ha BCEH TMOBEPXHOCTH TepemHer monau rumodmsa. B
AMUTEIHAIBHBIX TSXKaX, XpoMo(oObl 3aHUMAIOT MEHTPATLHOE MOJIOKEHUE, HO Ha
nepudeprn uX HacUUThIBaeTCs Oosbine. [{uTommazMa KieTOK HE BOCIPUHUMAET
TUCTOXUMUYECKUE KpacUTEIW M OCTaeTcsl Npo3padyHou. KileTouHble TpaHUIbI
cnabo BbIpaXEHbI. SApa MeENKuX pa3MepoB, AMAMETP KOTOPHIX B CpPEAHEM
coctapisier 7,07+0,25 mMkMm, miomanps sapa paBHa 26,01+£0,55 MxM. XpomaTuH
MEJIKO3EPHUCTHIN. Sapa HE Bceraa 3aMeTHbl, OOBIYHO 3aHUMAET LEHTPAIBLHOE
pacnionoxkenre. CTOUT OTMETUTh B IEHTPAJIbHBIX YacTSAX JKeJe3bl Ha
nepudepuueckoil 4acTu, TECHEe K KPOBEHOCHBIM COCYJaM, BCTpPEUYAIOTCS
KJIIETOYHBIE JJIEMEHTHl KPYIHBIX pa3MEpOB C IIUPOKOM U  MPO3pavyHOn
LIUTOIJIA3MOM, KOTOpas IUIOXO BOCIHPUHUMAET KpacuTenu. fnpa CBETIIbIE,
OKpYTJIOH (OopMBI. DTOT BHJ XPOMO(OOHBIX KJIETOK, MO BCEW BEPOSITHOCTH,
OTHOCUTCS K XpOMOQUIBHBIM KJIETKaM, KOTOPbIE€ HAXONIATCS Ha CTaJuu
3aBEPIICHUS CEKPETOPHOTO ITUKJIA.

Auunopuisl - KIETKA OKPYIJION WM OBaJIbHOW (OPMBI C YETKUMH
rpaHullaMH, paclojaraloTcsi HEOOJBIIUMHU TPYINIaMH M TOOJWHOYHO. Snpo
OKpyIJIOM (opMbl. XpOMaTHH B BHUAE MEIKHX 3€peH. HacTo BcTpewaroTcs Ha
nepudepr, UMEIOT TECHBIM KOHTAKT C KPOBEHOCHBIMU cocynamu. B cpemnem
auameTp siaep cocrasisieT 7,22+0,25 MM cratuctruaecku gocrosepro (P<0,001),
a miomaabk paBHa 27,85+0,5 MxkMm. Y maHHBIX anua0(HIOB KIETKH 0€3 YETKHX
IpaHUll, IUTOTJIa3Ma CIIMBACTCS MEXKTY COOOM, siipa JIeKaT y OCHOBAHMUS.

bazopunbHble KIETKH 00pa3yloT TpYyIIbl B NEepU(EPUUYECKUX YaCTAX, a
TaKKe BCTPEYAIOTCS MO BCEUM MOBEPXHOCTU TepeAaHel aoau runodusa. OHU TECHO
MPUJIEraloT K KPOBEHOCHBbIM cocynaMm. KoinuecTBO MX Ha OJHOM IOJie 3pEHUS B
TOM BO3pPACTHOM TMEpPUOAE 3HAYMUTEIBHO TMPEBBIIAET MO0 OTHOUIEHUIO K
NpeAbIyIIUM MEPHOJIaM U COCTaBiisieT B cpeaHeM 26,18+0,8 1kneTok, maHHbIE
cratuctTruaecku noctoBepHsl (P<0,01). 'oHamoTpoIHbIE KIETKH UMEIOT OKPYTIYIO
dbopmy, JexaT B OCHOBHOM Ha mnepudepun, a Takxke B IICHTPAIbHON 30HE.
Otmeuaetcst cratuctudyecku noctoBepHo (P<0,01) yBenuueHue UYHCIEHHOCTH
TOHAJOTPONOB C MPEABIAYIIAM MEPUOAOM M B cpeaHeM coctasisier 9,1+0,8
kieTok. KieTku OonbIIMX pa3MepoB, TpaHUIlbl YETKO BbIpaxkeHbl. [luTomiazma
oOmupHa, ¢ yetkumu rpanuriamu u LK — nmonoxurensHoM rpanymsiuei. SAapo
KPYIHOE, PAaCIOJIOKEHO JKCICHTPUYHO, OBAJIBHON WJIM OKPYTJoi (OpPMEI.

XpOMaTUHOBBIM anmapaT MPEJICTaBICH B BUJE MEIKUX rpanys. ColepX UT OJHO
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Wi JaBa sApbimka.  OTMedaercs  craTUCTHYeckw —JoctoBepHoe  (P<0,01)
YBEJIMUEHUE AUAMETpa sAJIep M0 OTHOUIEHUIO K MPEAbIAYIIEMY IEPUOLY, KOTOPOE B
cpenHeMm coctaBiger 9,0+£0,25 mkMm, miomans sapa paBHa 27,65+0,69MkwM.
Knerkn, pacnonaramonmecs TMNOOAUHOYHO, C OTYETIMBBIMU TpPAaHHUIIAMHU, B
3HAYMUTEITLHOM KOJMYECTBE BCTpedaroTcs Ha mnepudepun. lluTomnmasma mmeer
YeTKUE TpaHWIlBl, W, TPH OKpacke ampaerun - ¢GykcuHoM 10 /Jlp0any,
MPUOOPETAIOT 3E€JICHOBATHI OTTEHOK. Slmpa OoJbIue, 3aHUMAIOT IEHTPATbHOE
MOJIOKeHHEe. XPOMATUH MEJIKOrpaHyJupoBaH. BcTpeuaroTcss OJHO WA JBa
ANIPBINIKA. Sl IepHO-UUTOIIA3MAaTUYECKOE OTHOLIEHNE PaBHO 0,25 MKM.

Y camok 7-8 MecCS4YHOro BO3pacTa SIMYHUKK OBAJIBHOU (QOpPMBI, C
OyropyaToii TOBEpPXHOCTHIO. B cpenHeM ajiMHa JIEBOrO SIMYHUKA COCTaBIISIET
9,01+£0,90 mMm, mmpuna — 5,37+0,57 mm, tommmHa — 3,19+0,31 mMm; npaBblii
AUYHUK B CPEJHEM MMEET CIIEIYIOIIHE COOTBETCTBYIOLIME BeIWYMHBL: 9,94+0,94
MM, 6,10+£0,61 MM u 3,24+0, 32 mMm. Ha HexoTopbix (HOUIMKYIAX 3aMETHBI
BBICTYIAIONINE HA TOBEPXHOCTh BE3UKYJISIPHBIE (DOJUTHKYIIBI.

Kancyna sauYHHMKa TOKPBITA OJHOCIOMHBIM KyOWYECKUM DIUTEIHUEM.
Tonmuua 0enoYHON 00O0JIOUKH YBEITMYUBAETCS, M0 CPABHEHUIO C MPEABIAYIEMU
nepuojiaMu, 3a c4eT GUOPOIUTOB U BOJOKHUCTON TKaHU. B KOpPKOBOM BEIIECTBE
pacrosiaratoTcs NnepBUYHbIE (POJUTUKYJIBI, 3TO OBOILUTHI, UMEIOIIUE BOKPYT ceOs
CKOIJICHHE MHOT'OCJIOMHOIO0 KyOHMYecKoro »smnurenus. B KOpKOBOM BellecTBe
pacrosokeHbl (DOJUTMKYIBl  pa3auyHOM (QopMbl 3pesiocTu. Boimensiorcs aBa
OCHOBHBIX CJIOSI: KOPKOBBIM M MO3TOBOW. B TIepBOM pAacmoOJIOKEHBI Tak
Ha3bIBAEMbIC IPUMOPANAIBbHBIC (OJTUKYIIBI, IO CBOCH CYTH KaXKaasl U3 HUX — ITO
JIOCTaTOYHO KPYMNHBIA 110 pPa3Mepy OBOLHUT, KOTOPBIM OKPYXaeT OJWH CIIOU
TJIOCKUX (POJUTHKYJISIPHBIX KJIETOK. B TOJIIIEe KOPKOBOTO CIIOST OTMEYAIOCh HATUYNE
BE3UKYJSIPHBIX (DOJTUKYJIOB, UMEIOIIMX B CBOEM COCTaBE IMOJIOCTh, 3aMOJTHEHHYIO
H03UHOPUIBHBIM COAEPKUMBIM. M03TroBO€ BEIIECTBO HE MUMEET B CBOEM COCTaBe
(G OJUTHKYIIOB, OHO PAcOJIOKEHO B LIEHTPE OMUCHIBAEMOI0 OpraHa U MpeICTaBICHO
COEIMHUTEIBHON TKaHbIO, MIPOHU3aHHOM TI'yCTOM CEThIO KPOBEHOCHBIX COCYIOB M
KanwuisipoB. birke K MO3roBOMy CJIOK0 BCTPEUYAKOTCS KPYIHBIE BTOPHYHbBIC
GOoJTUKYIIBI, HEKOTOPHIE U3 KOTOPHIX, MMEIOT B CBOEM COCTaBe IMOTHUOIIYIO
MOJOBYKD  KJIETKYy, MECTO KOTOpoM 3aHumaeT ¢GuOpo3HbIH pybdenm w3
COCIMHUTETFHON TKaHU. DTH (OJUIMKYJIBI HOCST Ha3BaHHE aTPETUUECKHUX Tell.
[[lupriHa KOPKOBOTO BEIIECTBA SIMYHUKOB CYIIIECTBEHHO YBEJIWYMBACTCS 3a CUET
YBEJIMYEHUsI KPOBEHOCHBIX COCY/IOB U pa3pacTaHus 3€pPHUCTOTO CJI0S B TpaadoBbIX
My3bIpbKaX, MO CPABHEHUIO C >KMUBOTHBIMHU MPEIbIAYIIET0 Bo3pacta. TpeTudHbIe
(GOJITUKYIIBI PA3IMYHOTO pa3Mepa, HEKOTOPhIC W3 HUX PACIOJIOKEHBI OJHM3KO OT
MOBEPXHOCTH SIMYHUKA. 3epHHUCTAsI 000JI0YKA TAKUX (DOJUTUKYIIOB COCTOUT U3 1-2-3

CJIOEB KJIETOK. Teka - CJoi XOpoIiio BbIpakeH. B myOepTaTHOM mepHojie KIETKU
16



Teku externa okpyrioi ¢popmel. L{uTomnazma menko3epHUcCTas.

B ckomieHusx TEeKOLMTHI MEHBIINX Pa3MEpPOB M JIEXKAT IJIOTHO, & XPOMATUH
KPYTJIOTO Si7jpa KOHJIEHCUPOBAH B KPYIHBIE TIBIOKH.

Knerkn teci interna okpyrioii pexe oBanbHON (opmbel. [Ipu okpacke
CyJaHOM YEpHBIM, MOcCie (QUKcAMKU MO MeToay Umauno, B TEKAJIbHBIX KIIETKax
BBISBJISIIOTCSL TpaHyibl cynaHopminud. KonnmuecTBO TEKOLUMTOB B OJHOM IIOJIE
3penust paBHO 53,29+2.27. Jluametp simpa B cpeaHeM coctaBisieT 9,47+0,26 MkM.
[Tnomans siapa pasHa 33,97+0,67Mkm>.

Takum 00pa3om, HalllM UCCIIENOBAHUS YKA3bIBAIOT HA TO, YTO B MapeHXHUME
nepeHe noiau Tunoduza yBEIMYMUBACTCS KOJIMYECTBO TOHAJAOTPOIOIUTOB.
Krnetku 6onbImx pa3MepoB, TPaHUIIBI YETKO BhIpaxkeHbl. [luTomnasma oOmupHa, ¢
HTNK — no10XUTENbHON TPAHYIISLIUEN.

SnyHuk npuoOperaeT BCE MPU3HAKH, CBOMCTBEHHBIE 3pENOl MOJIOBOM
xene3e. 3aMeTHbl (OJUTMKYJIbl Ha pPa3dMYHbIX CTaausax pa3Butua. Ciol Teka
Interna BBISABISETCS TOJHKO BO BTOPUYHBIX M TPETHYHBIX (DOJLIMKYJIAaX, B COCTABE
KOTOPBIX OOHApPYKUBAIOTCSI TEKAJbHBIE YHIOKPUHOLIUTHI YYAaCTBYIOIINE B CUHTE3€
TOPMOHOB, YTO IOATBEPKAAETCA TUCTOXUMUYECKH.

2.5 Mopdoaornyeckne 0c00eHHOCTH FOHATOTPONHBIX KJIETOK NepeaHei 1011
runou3a u TeKa cJ0eB SHYHNKA OBell B NepuHUTHBHBII nepuon (1-1,5 roxa)
Kancyna runodusa B ne(pUHUTUBHOM IIEPUOJIE ITOKpBITA

COEJIMHUTEIbHOTKAHHON 0007104YKOi. [lOBBIIIIEHHOE KPOBOCHAOXKEHUE B COCYHaX
MOKa3bIBAECT aKTUBHOE COCTOSIHUE Keje3bl B JepuHUTUBHOM Tiepuoje. [lapenxuma
aJieHorunogu3a MpPE/ICTaBlIeHa DJMHUTEIUATbHBIMU TKAMU, JICKANTUMU MEXKITY
COEIMHUTEIbHOTKAHHBIMU MPOCIOMKAMH, KOTOpPBIE 3alOJHEHbl KJIETKaMH -
ageHorutaMu.  KieTtku  jnexxar  TyCTBIMH  psAllaMH,  CONPOBOXKIAIOTCS
reMOKaNuISIpHON ceThi0. OCHOBHOM KJIETOUHBIA COCTaB COCTOUT U3 XPOMO(DOOHBIX
U XpOMO(DMIBHBIX KJIETOK.

XpomodoObl OKpyryioil (GopMbl € HESCHO BBIPAKEHHBIMU T'PaHULIAMU
nurorasmel. KonmrdectBo ux cratuctuuecku goctoBepHo (P<0,01) Bo3pacraet mo
OTHOILICHUIO K MPEbIAYHIEMY MEPUONY PA3BUTHS U COCTABISET, B CPEIHEM,
54,034+2,45 knerok B ogHOM Tosie 3peHus. [Ipu okpacke ciabo BOCHPUHUMAIOT
KpAacHTENH, JIeKaT IUIOTHBIMU TIpynmamu. Sapa Melkue ¢ HEPOBHO
pacripeneneHHbIM XpomaTuHoM. [nomans siapa paBHa B cpennem 27,45+0,48MKM.
[uametp sanep B cpeaHemM cocTtaBiisieT 5,81+0,25 MkM.

Amnaounbl OTHOCATCA K XpOMOGUIBHBIM CTPYKTypaMm TepeaHed ao0Ju
runopurza. OHM 00JaalOT OKPYIJION, pexke BBITIHYTOM (OpMOH, Jexar B
OCHOBHOM TpynIaMH Ha BCEX YyuyacTKax kele3bl. HekoTopoe KOIM4ecTBO
BCTPEYAETCS IO OKPAWHAM JSMUTEIUAIBHBIX TsKed. KoJIMuecTBEHHBIN COCTaB
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aruAO(PIIBHBIX KJIETOK B OTOM TIEPHOJIE MPAKTUYECKH HE W3MEHUIICS TI0
CPaBHEHHUIO C MPEIABIAYIIMM IEPUOJOM M COCTaBIAET, B cpenHeMm, 25,16+0,67
KJIIETOK B OJHOM moJie 3peHus. M3-3a IUIOTHOTO pacCHOiOKEHUS APYr K JPYyTy
IpaHUIIBl MHOTUX KJIETOK CIIMBAIOTCS Mex]y coOoil. [lpu okxpacke azoxapMHHOM
UTOIJIa3Ma TPHUOOpETaeT SAPKO KpacHBIM OTTEHOK. fapa oxpyrioil ¢opmbl
3aHMMAIOT LEHTPAIBbHOE IOJOKEHUE B KJIETKE. XPOMATUH MEJIKOIPaHYJIHPOBaH.
Berpeuatores Heckonbko sapbimek. [lnomans sinpa cocrasisger 28,27+0,50MKM.
Jlnametp smep anumoduiaoB cocTaBiasieT B cpemHeMm  8,02+0,23 MxM  mipH
noctoBepHocTu P<0,01.

B nedunuTHBHOM meproje KONMMYECTBO 0a30(PHIIBHBIBIX KJIETOK B OJHOM
1oJjie 3peHusi B cpeaHeM coctapigeT 19,9+1,83 kneTtok. 9To KIETKU JOCTATOYHO
KPYIHBIX pa3MepoB, OKPYTIIOH, pexke oBalibHOM popmbl. LluTomnasma obmupHa u
ocraercsa WK — monoxwurenpHOW. ['paHUIBl KIETOK B OJWHOYHBIX KIJIETKax
OTYETJIMBO BBIPAKEHBI, HO MPHU IJIOTHOM PACHOJ0KEHUH CIMBAIOTCS MEXITY COOOM.
XpoMaTHUH MENKO-TpaHyIupoBaH. OTUETIMBO BBISBIIOTCS HECKOJIBKO SIAPBILIEK.
W3meHeHne auaMeTrpa sAep MPAKTUUYECKH HE3HAUYUTENbHO IO CPAaBHEHUIO C
myOepTaTHBIM NIEPUOJIOM U cocTaBisieT 8,95+0,27 MKM, TOr/Ia Kak IJI0MIA b paBHA
30,0£0,59MkM. ['oHagOTpONHBIE KIETKM B 3TOM IEPUOJE YBEIUYUBAKOTCA B
kommuyectBe 10,98+0,83 KIETOK M XapaKTepU3yKOTCAd KPYIHBIMH pa3MepaMu
MHOTroyrosibHOM ¢opmel. [luTommazma oOmupHa, xopomio BeisiBiasgercs UK -
NOJIOKUTENIbHASL ~ peakuus. Sapa KpymHbBIX pa3MEpPOB, YacTO 3aHUMAIOT
LHEHTPAJIbHOE NOJIOKEHHE. XPOMATHUH B BUAE HEOONBIINX 3€PEH, MPUIIETAOIMINN K
BHYTPEHHEW TMOBEPXHOCTU KapHOJEMMbL. SAPBIIKK 3aHUMAOT LEHTPAIbHOE
noioxkenre. OIMHOYHBIE TOHAJIOTPOIBI PABHOMEPHO JIOKAJIM30BaHBI IO BCEU
MOBEPXHOCTH TepeaHel A0au runodusa, 3aHUMAIONIME KaK IEHTPaTbHOE, TaK U
nepudepudeckoe mnoyoxkeHue. B o06nactu CKOmIeHns roHaJoTPONIOB BCTPEUaETCs
oOuJbHasl BacKyJsIpU3alusi, CBOMCTBEHHAs! OOJIBILIMM KOJIMYECTBAM KPOBEHOCHBIX
kanwusipoB. [lnomane sapa paBna 28,74+0,49MKM, rae quaMeTp YMEHBIIWICS B
HE3HAUUTEJIbHOM KOJMYECTBE [0 OTHOLIEHWIO K MPEbIAyIIeMYy MEpUOAY H
cocTaBisieT B cpeaHeM 8,56+0,24MkM. S1epHO-IIUTONIA3MAaTUUYECKOE OTHOIIICHUE
roHagoTponouuToB paBHo 0,30 MKM.

['oHamOTPONOIMTHI YACTO 3aHUMAIOT 3aHETIATEPATIbHbIE YUYACTKU MEepeHEN
JIOJIM, a TakKe€ MOTYT BCTpPEYATbCS B CPEJOCTEHUU KEJE3bl, COCTOAIIUX U3
HECKOJIbKUX TPYIIII.

Takum 00pa3oM, OJWHOYHBIE TOHAAOTPONOLMTHI BCTPEYAIOTCA HA BCEX
ydyacTkax TmepeaHer ponu skenes3bl. OTciofa cileayeT, 4YTO TOHAJOTpOIbl B
OONBIIMHCTBE CIydasx OOHApYKUBAIOTCS BOJMU3U KPYMHBIX KPOBEHOCHBIX
KanwuisipoB. M3 BbIIE ONMCAHHOTO CTAHOBUTCS SICHBIM, YTO TOHAJOTPOIHbIC

KJIICTKH aKTHBHO (bYHI(I_[I/IOHI/Ip}IIOT B I[e(l)I/IHI/ITI/IBHOM NepruoAc ITOCTHATAJIBHOI'O
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OHTOTE€HE3a, KOTOPBI TPOSBISIETCS B OOpPa30BaHMM CEKPETa W BBIBEICHHUEM
TOPMOHOB B KPOBSIHOE PYCIIO.

SIM4YHUKY, HCCNEOBAaHHBIX HAMHM TOJOBAIBIX SPOK B OOJIBIIMHCTBE C
OyrpuCTOi TOBEPXHOCTHIO, MPUOOPETAIOT OBAJIBHYIO (POpPMY, XapakTEpPHYIO s
neUHUTUBHOTO oOpraHa. HapyXHBIA CJIOH MOKPHIT OJHOCIONHBIM KyOMYECKHUM
SNUTENIMEM, TOJI HUM pacrojaraercs OenouHass 000JI0YKa U3  PHIXJION
COCIMHUTEIBLHON TKaHU, KOTOpas 3aHUMAET IIEHTPAJIbHOE IMOJOKEHUE MEXKIY
CJI0eM KyOMUYeCKHX KJIETOK W KOPKOBBIM BEIIECTBOM. J[JTMHA MpaBOro SMYHUKA B
3TOM miepuojie cocrasisier 15,20+1,12 MM, mmpuna - 9,96+1,14 mwm, TonmuHa -
4,53+0,61 mM: JeBbIM SIMYHMK B cpegHeM umeetr 13,72+1,23 mM, mupuHa -
9,79+0,86MmM, TommuHa - 4,20+0,45 MMm.

CdopmupoBaH COCTMHHUTEILHOTKAHHBIA Kapkac. B KOpkoBOM BelecTBe
MYyYKHA COCTUHUTEIIBHOM TKAHU OTJICTAIOT TPYIIBI MPUMOPAUATBHBIX U MOJIOCTHBIX
dbommukynoB. IIpumopananbabie (OJUIUKYIIBI PacloiararoTcs HEMOCPEICTBEHHO
noj OeloYyHOM 000JIOYKOM SIMYHMKA B BUAE KOMMAKTHBIX TPYII. JIUIIb TOJBKO
U3peJKa BCTPEUAIOTCS OJAMHOYHBIE (OJUTMKYNbl. OomuThl B (PoUIHMKyIax
OKPYXEHBbI OJIHUM CJI0OEM (DOJUTMKYJISAPHBIX KJIETOK, UMEIOIIUX IUJIOCKYIO WU
okpyriyto gopmy. Cpeam KIETOYHBIX SJEMEHTOB CTPOMBI Ipeo0IaaaroT
¢ubpobnacTonogoOHbIE  KJIETKHM, a TaK K€  HOPHUCYTCTBYIOT  TPYIIIbI
WHTEPCTULIMATBHBIX KJIETOK.

[ToBepxHOCTHAsE 30HAa KOPKOBOI'O BEIIECTBA SMUYHHUKA BBITJSIUT OYEHb
KOMITAKTHOM, B HEH MAaJOYHUCIEHHOE KOJUYECTBO KPOBEHOCHBIX COCYJIOB
orMmeuaercs (opmupoBaHue TpoPuku TKaHeW. Mo3roBoe BEIIECTBO SHMYHHUKA
MPEACTABICHO COCIWHUTENBFHON TKaHbIO, OOraTtoi KJIETKaMH U BOJOKHAMHU.
HeGomnbime KpOBEHOCHBIE COCYHbl MPOHU3BIBAIOT CBOMMHU BETBSIMH KOPKOBBIT
Cloil. ApTepuM UMEIOT PAa3BUTHIA  MBIIMICUYHBIM  CJOW, BEHBI HU3BUTHIC.
[IpucyTcTBYIOT (POJITUKYIIBI, HAXOASIIUECS HA BCeX cTaausix pa3putus. [lo mepe
BCTYILJICHUSI B POCT, YUCIO (OJUIMKYJISIPHBIX KJIETOK YBEIUYUBACTCS, 3€pPHUCTAs
000JI0YKa KOTOPBIX UMEET 2-3 CJIOS KJIETOK. 3a CUET BBIACIAEMOI0 CEKpeTa STUMHU
KJIETKAaMH ¥ YBEITMYMBAETCS MOJIOCTh (DOJUIMKYIIA.

[lepBuunbie (DOTUKYIBI BBIACISIOTCS KPYIMHBIMH pa3MepaMu MEPBUYHOTO
OOIlMTa W TIOSIBICHUEM BOKpYr Hero Ousectsmel o06omouku. DomumkynspHbie
KJIETKH B TIEPBUYHOM (HOJLTUKYJIE UMEIOT KyOudeckyto ¢hopmy u Jexat B 1-2 cios.
Xopo1io 3aMeTHBI sjpa. Bropuunbie (QOIMKYIBI UMEIOT OOJIBIINE pa3Mephl, MO
CpPaBHEHHMIO ¢ IEpBUYHBIMU (posutikyiamu. [1o Mepe pocta QoJTUKYIOB SMUTETUI
GOUTMKYISIPHBIX KJIETOK CTAHOBUTCS MHOTOCIOMHBIM. B 3perommx ¢osunkynax
teca interna oOpasyeTcs U3 HECKOJBKUX PSA0B TOPMOH MPOIYLHHUPYIOIIMX KIETOK.
OTH KIETKH OKpYTJo, pexe oBaibHON ¢Gopmbl. [luTommasma TeKanuToB

OTIIMYAETCS BBICOKUM COJIEpKAHUEM CyNaHODUINN, UMEIOMIEH MEJIKO3EPHHUCTHIN
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xapakrtep. fAapa dame okpyrioil ¢opMbl. XpoMaTHH MEJIKOTPaHYJINPOBaH, MHOT A
MMEET CeTYaThIil XapaKTep.

ITpu okpacke mpenaparoB reMaTOKCWJIMH — 303WHOM, Mocjie (UKcaluu, B
KHIKOCTH bysHa MOXHO 3aMeTUTh, YTO YHMCIEHHOCTH KIeTok teci interna
npeBbIIaeT HaJ kKieTkamu teci externa. KonmdecTBo KI€TOK B OJTHOM I0JIC 3PSHHS
cocraBisieT 50,69+4,31. Ilmomans kierok teci interna paBHa 35,65+0,96 Mm2.
[wuamerp spep TtekauutoB B cpeaHeM umeer 8,90+0,21Mrm. PoiumKyibsl ¢
pa3BuTOl teca interna KOHIIEHTPUYECKH OXBAYCHBI KOJUTATCHOBHIMU BOJIOKHAMH.
Kierku teca externa ¢ oBajabHbBIMHU sIIpaMU, UMEIOIIHE NPU OKPACKE TeMaTOKCUIINH
— DO3MHOM CUHUU LBeT. [{uTomnnazma sjpKo OKpalmBaeTcs KUCIbIMA KPACUTEIISIMH.
Snpa KpyIHble, 3aHUMAIOT OOJIBIIYIO YACTh KJIETKHU. SIAPBINIKK XOpPOIIO 3aMETHBI
Cpeou XpPOMAaTHHOBOTO BEIIECTBA, PACIBUIGHHOTO B SIEPHON CyOCTaHIIUU.
OCHOBHOIl 00BEM TPETUYHOTO (POJUIMKYJIAa 3alOJHEH MOJOCTHOM >KUAKOCTBIO.
ATpesust QOJUIMKYJIOB IPOUCXOAUT Ha Bcex drtamnax. [Ipu 3ToM JereHepaTtvBHbIE
WU3MEHEHUS] BBIBISIOTCA, NPEXKJIE BCEro, B OBOLUTE, 3aT€éM B IMPOLECC
BOBJIEKAIOTCS (POJUTUKYJIOLMTHI, U B OCIEAYIOLEM - KIIETKH TEKa CJIOS.

Hcxonom atpe3un sBisgercs (OPMUPOBAHHME ATPETUUYECKUX Tl U
3aMELICHUE IMOJIOCTH T'HMAJIMHU3UPOBAaHHOM TKaHblo. Heobxomumo o0paTuTh
BHUMAaHHE HA WHTEPCTUIMAIbHBbIE KIETKH B aTpe3upyromeM (QoJuiukyie. ITo
KJIETKH OKpYTJION, OBaJbHOM, pexe MHOroyrojbHoM ¢opmbl. B nuramnazme
OTYETIMBO HAOJIIOAIOTCS TPaHyJbl ACKOPOMHOBOM KUCIOTHI TEMHO - KOPUYHEBOTO
OTTEHKa. SAapo okpyrioi (opmbl ¢ SICHO BBIPAKEHHBIMU TPAHULAMHU, COJEPKHUT
OJIHO WJIM HECKOJIBKO sIpblIeK. Mpl IpeanosnaraeM, 4TO JaHHbIE KJIETKH HE
nepectarT (PyHKIHOHUPOBATH B aTPE3UPYIOUIEM (OJUTMKYJIE 10 OKOHYATEIHHOIO
IIPEBPAILECHUS €70 B THAJUHU3UPOBAHHYIO TKAHb.

[TosrydeHHbIe pe3ysbTaThl CBUAETEIBCTBYIOT O TOM, YTO MOP(OJIIOTHYECKUE
Y TUCTOXMMUYECKHE METO/IbI, HCIIOJIb3YEMBbIE JJI BBISIBICHHS TEKaJbHBIX KIETOK B
SUYHUKE OBell Ne(PUHUTHUBHOIO MEPHUOJa, MPEBOCXOAT M0 CPABHEHUIO C OOIIMMU
TMCTOJIOTUYECKUMH OKPACKAMH.

Takum oOpazom, BTiepeaHeit none runoduza OTMEYACTCS YBEIMUYCHUE
KOJIM4eCcTBa XpOMO(OOHBIX KJIETOK MO CPaBHEHUIO C MyOEpTAaTHBIM MEPUOIOM.
KonnuectBo anuaoduiabHBIX KIETOK HM3MEHseTcsl He3HauuTenbHo. KomnuecTBo
TOHAJOTPONOLIMTOB B  OIMCHIBAEMOM IEPHOAE TAKKE YBEJIWYUBACTCA U
XapakTepu3yeTrcsi  KPYNHBIMH  pa3MepamMd  OKpYIJIOi,  OBaJbHOM, WU
MHOTOYyroyibHOM (opmoit. [{uTomnazma obmmupHa, xopoimio BeisBisercs [TINK-
MOJIOKUTENbHASL TpaHyasiuusa. Sapa KpymHbIX pa3MepoB, 4YacTO 3aHUMAIOT
LEHTPAIBHOE MOJIOKEHUE.

B nuromnasme TeKalbHBIX SHIOKPUHOLIMTOB, OTMEYAETCS CyNaHOPWIUSA U

HAKOIJICHUE TPaHyJT AacKOpPOMHOBOM KHCIOTHL. B mapeHxume Kene3sl cpeau
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0OMBIIOTO KOJMMYECTBA (DOJUTUKYJIOB BHUIHBI aTPE3UPYIOIIUE BTOPUYHBIE U
TPETUYHBIE, I1€ BMECTO (POJUIMKYJISIPHBIX KIETOK HAUMHAIOT 3aMEIlaTh TEKAJIbHbIE
KJIETKH, KOTOPBIE BMECTE € MOCIICTHUMUIIPOIOJIKAIOT y4aCTBOBAaTh B 00pa30BaHUU
CTEPOMIHBIX TOPMOHOB. Becb 3TOT CIOXHBIM IpoLECC II0 - BUIUMOMY
KOHTPOJIUPYETCS TOHAJAOTPOMHBIMU KJIETKaMU TUIOpHU3A.

2.6 T'ucToI0rNYecKOe CTPOeHNEe TOHAIOTPONMOIMTOB U TeKa KJIETOK SIMYHUKA
y CTapbIX *KUBOTHBIX

B nepeaneit none runodusza crapbix KUBOTHBIX KOPJAWHAIBHBIX W3MEHEHUM
He mpowusonuio. llapeHxuMa, COCTOMT W3 SIUTEIUANBHBIX KIETOK, KOTOpPbIE
HaxXOJATCA Ha Pa3HbIX CTaAusX (YHKIIMOHAIBHONW aKTUBHOCTH. OTMmeuaercs
HAJIMYME KamWIsIpoB, 3allOJIHCHHBIX  (OPMEHHBIMH  JJIEMEHTAMH  KpPOBH.
HaOnronaercss HeOOsbIIOE YMEHBIIEHHE KOJIMYECTBA KIETOK TNEpeaHed I0yu
rumnousa, 4To MPUBOJUT K PA3PHIXJICHUIO YMUTEIUATBHBIX TSDKEH.

XpoMo(oOHBIE  KJIETKM B  MPEIOCTABICHHOM  TEPUOAEC  Pa3BUTHUA
cratuctTruaecku aocroBepHo (P<0,001) ymensinatorcs B 00beMe MOYTH BIIBOE, IO
CpaBHCHHIO C JS(OUHUTHUBHBIM TIEPUOJIOM, M cocTaBisieT 36,54+2,92 kieTok B
OJIHOM TIOJIE€ 3pEHUs. DTU KIIETKH HEOOJBIIUX Pa3MEpoB, IUTOILUIaA3Ma MIPO3payHa,
WU K€ c1ab0 BOCIPUHUMAET TMCTOJIOTUYECKHE W THCTOXUMHUUYECKUE KPACHUTEIH.
Anpa xpomopoOoB okpyriioit popmel. [lnomans sapa pasua 25,73mMkm?. {nametp
Aep MO OTHOIICHUIO K TNPEABbIAYIIEMY IEPUOJy OCTAaeTCsl HEU3MEHHBIM U
cocTaBisieT B cpeaneM 6,14+0,24 mxm.

AuunoduiabHbie KJIETKH TIEpEeIHeN T0JIM TUIO(pHU3a B 3TOM BO3pacTe JIexKar
CKOIUICHUSIMM B ILEHTPAJbHBIX YYacTKax >KeJe3bl, a TaK K€ BCTPEYAIOTCs
ONMHOYHBbIE (opMBI. ['paHHIBI KJIETOK IUIOXO BbIIEsOTCS. KommuecTBo
aruA0(PUIBHBIX KJIETOK B OJHOM IOJe 3peHHs cocraBisaor 27,98+1,16. Ilpu
OKpacKe a30pKapMUHOM IMTOIIJIa3Ma OKpaIIMBAETCsl B KpacHbIN 1BeT. OTMedaeTcst
cnabag TrpaHysauus. Sapa Menkde, pachoyiararoTcs 4Yaile 3KCUEHTPHUYHO.
XpoOMaTUH MENKO3CPHUCThIM, 3aHUMAET LEHTPAJIbHOE TOJIOKEHUE. SaphIlKu
HeOompIuX paszmepoB. Ilnomaaer wux B cpenmHem paBHa 27,6540,48MKMm>.
OTMeuaeTcsi M3MEHEHHs B JAMAMETPE fA/ipa MO OTHOLIEHUIO K MPEAbIAyLIEMY
nepuoAy M cocrabisieT B cpeaHeM 7,40+0,22 MKM, CTaTHCTUYECKH AOCTOBEPHO
(P<0,05). V3 BbIllle IPOBEJCHHBIX PE3YJILTATOB CIEAYET MPEANOI0KHUTh, B BHIY
CTApUYECKUX M3MEHEHUM alu0(UIbl OCTAIOTCSA aKTUBHBIMHU M IPUHUMAIOT y4acTHE
B FTOPMOHAJILHOM PETYJISIIIUK OpraHu3Ma )KUBOTHOTO.

B 0azodpunax oTmeuvaercs KOJMYECTBEHHbIE M  MOp(]oJornyeckue
M3MEHEHHUSI B JaHHOM Bo3pacte. UMCIEHHOCTh ATUX KJIETOK, CTaTUCTUYECKH
noctoBepHa (P<0,001), ymeHbIIAeTCss IMMOYTH BABOE, 110 CpPaBHEHHUIO C

Jne(PUHUTUBHBIM MEPHOJIOM, U cocTaBiisgeT 12,5+0,66 KII€TOK B OJTHOM I10JI€ 3pESHHS.
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Jlnsi HMX CBOWCTBEHHA, B OCHOBHOM, KpyTjlas WM JK€ OBajdbHas ¢opma ¢
HKCLIEHTPUYECKH PACIOJIOKEHHBIM siipoM. Tem He MeHee, CUHTE3 FTOPMOHAJIbHBIX
BelIeCTB B 0Oazoduiax XoThb U yMEHbIIWICS, HO He mnpekpamaercs. [TINUK —
MOJIOKUTENbHBIA CyOcTpaT B LUTOIUIa3Me 0a30(UIOB TOBOPUT O TOM, UTO B
KJIETKaX HAKaIlJIMBAIOTCS TOPMOHAJIbHBIC BelIECTBa. Sapa HEOONIBIINX pa3MEpOB.
Huamertp simep cocrapiser 8,18+0,27 MM craructrdecku nocroBepro (P<0,05),
TOrJAa Kak IUiomaab coctaBisger 28,06£0,46 Mkm?, KOTOpas YKa3blBaeT Ha
HEKOTOPOE YMEHBIIEHHUE JUaMeTpa sipa IO OTHOLICHHID K MPEabIAYyIIEMY
nepuoy. B cBA3u ¢ 3THM, OTMedaeTcs BO3pacTaHUE KOJIMYecTBa 0a30(puiIoB ¢
BBIPDOKEHHOM JIeTeHepaleli, KoTopasi XapaKTepu3yeTcs pa3pylIeHUEM KIIETKH,
IpU TOM IEJIOCTHOCTh KIIETKH Hapyinaercs. BcTpedaroTcsi Tak ke OJUHOYHBIC
KJIETKH C OOIIMPHON LIMTOIJIA3MOM, 3aHUMAIOIIHE LIEHTPAIbHOE MosoxkeHue. OHu
MMEIOT OOJbIIME pa3Mepbl U TMOYTH BCErjaa OOIMIMPHYIO IUTOIUIA3My C YETKO
BBIPAKEHHBIMU IPaHUIIAMH.

B cBsi3u ¢ TeM, yTo 6a30(uiibl B 3TOM MEpPUOJEC Pa3BUTUS YMEHBIIAIOTCS B
KOJIMYECTBE IMOYTH BJBOE, MOXKHO NMPHUUTH K BBIBOAY, YTO ITOT (aKT CBS3aH C
YMEHBIIIEHUEM  TOTpeOHOCTH  TepudepuvecKux  >Kele3 B~ TOPMOHaXx,
BbIpabaThIBaeMbIX 0azoduiiamMu repeaHet 1oau runodusa.

['oHamOTPONOIMTE B JaHHOM BO3pPACTE MOJIBEPralOTCs CYIIECTBEHHBIM
CTPYKTYpPHBIM HU3MEHEHUsIM. B 3Tux KiIeTkax 4YacTto OOHapyKUBAIOTCS
JereHepupyomnme u3MeHeHus. KonmuecTBoO KJIETOK CTaTUCTUUECKU JOCTOBEPHO
(P<0,001) ymenpmaercs a0 4,7+0,59 xmerok. Ilurorurasma tepsier K-
MOJIOKUTENIBHYIO TPaHyJSIUI0. Sapa CMOpIIEHHbIE, 3aHUMAIOT LEHTPAIBHOE
nosioxkenue B kieTke. Crartuctuyecku goctoBepHo (P<0,05) ymeHbiieHus
nuametrpa saep 7,62+0,23 MKM, 1O CpaBHEHUIO C Je(OUHUTHUBHBIM TEPUOIIOM.
JAuameTp TmOmIAAd TOXE YMEHBIIAETCS B pa3Mepe U B CPEJHEM pPaBEH
27,2440,58MKkM. XpOMaTuH MbUICBUIHBIA, 3aMOJHSET I[EHTPAJIbHBIE U
nepudepudeckue 4YacTu siapa. SIPBINIKKA €€ 3aMETHbl M MPAKTHYECKH HE
BBIJICSAIOTCS. Ha ydacTkax »keyie3bl, 3aHATHIX TOHAJ0TPONAMH, COXPaHSIOTCS
KJIETKM C pa3pylIarolleiicss CTPYKTYypod, Ha HUX MECTe pa3pacTaercs
COCIMHUTEIPHOTKAHHAS CTpOMa, KOTOpas B 3TOM  BO3pacTe 3aHUMAET
OTIpeJIeICHHbIE y4acTKu Tunodusa. SmepHo-IUTOIIa3MaTUYECKOE OTHOIICHUE
YMEHBIIIAETS IO CPABHEHUIO C MIPEABIIYIIUM [IEPUOOM.

OcraBmivecss TOHAQAOTPONBI XapaKTEPU3YIOTCS KPYMHBIMH  pa3MepaMu,
AKCIICHTPUYECKU PACIIOJIOKEHHBIM SJIPOM, TMPU HSTOM IUTOIUIa3Ma 3aHUMAaeT
OCHOBHYIO YacTh KJIETKHU, Xapaktepusyercs HeOoubinon [IIUK - monoxxutenbHOM
rpanyisiiueit. Sapo kpymHoe, okpyriod (opmbl. XpOMAaTHH MEIKO3EPHUCTHIN,
3aHUMaeT TepudepudecKoe MOJOKEeHUEe. SIAPHIIKA CPeTHUX pa3MEpPOB, WHOTIA

BCTPEYAIOTCSA MO HECKOJbKY. SMYHHUKKA B BO3pacTe S5-7 JE€T UMEKT OKPYIIIYIO
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¢dopmy. Ha moBepxHOCTH OmpenesnstoTcsi 3peible (OTMKYIbl B BUAE CBETIBIX
nsATeH — cepo-Oenble Tena. HapykHblll Kapkac SIMYHUKA MOKPHIT OJHUM CIIOEM
KyOndeckux kierok. Oco0oe BHHMMaHHE CJeAyeT OoO0paThuTh Ha OeIOoYHYIO
000JI0YKYy, KOTOpas 3HAYUTEIbHO YIJIOTHWIACH MO OTHOIICHHUIO K MPEIbLAYIIEMY
nepuoAy. JlnmMHa mpaBoro sSIMYHUKA B 3TOM Bo3pacte coctaBisieT 19,254+1,93 mwm,
mupuHa - 12,02+1,22 mm, tommmHa - 5,50+0,51MM; JIeBbId SIMYHUK B CpPeaHEM
UMeeT clienyromue nokasarenu: 16,99+1,78 mm, 11,56+1,01 mm, 5,18+0,49 mm.
[Tpoucxoaut mocteneHHbi (UOPO3 CTPOMBI KOPKOBOTO BEIIECTBA SIMYHUKA.
VYBENMYEHO KOJMYECTBO ATPETUYECKUX TEI U MPSIMO MNPONOPLHOHAIBHO
YMEHBIIEHO KOJMYECTBO MPUMOPIUAIBHBIX (DOJUTMKYJIOB. Y OBEIl B CTapUYECKUM
MEepUOJ IPOUCXOAUT YIUIOTHEHUE BOJIOKHUCTBIX CTPYKTYP, HAMAECHBI, OKPYKEHHbBIE
COEIMHUTEIbHOTKAHHBIMHU IIPOCIOMKAMU, OYaru CEpo - KENThIX Tell. IlocTenenno
IPOUCXOJIUT OCNA0JICHHE TeKa — TKaHU, KaK B (DOJUIMKYJIax, TaK U B aTPETHYECKHUX
Tenax. Teka - KIETKHM XapaKTepe3yITCs MEHbLIIUM MOJUMOP(PO30M. DTO KIIETKH
BBITSIHYTOW WUJIM MOJIMTOHAJIBHOU (popMBl. Yallle BCTpeyaroTcs KIETKU, HUTOIIa3Ma
KOTOPBIX IUIOXO pa3iMuMMa, B HUX HaOJIO/IaeTCsd HE3HAUYUTENbHAs 3€PHUCTOCTb.
SAnpo ¢ prosneToBbIM OTTEHKOM,

OKpyTJION (hOpMBI. XPOMATHH HEPABHOMEPHBIM.

KosmnuecTBO TEKAIBHBIX KJIETOK B O3TOM MEPUOJAE YMEHBIIMUIOCH H
coctaBisieT 46,44+2.99. [nomanp saep KISTOK Tekd INtErna B cpelHeM paBHA
29,29+0,58 mxm?, a nuametp 7,74+0,18 MxM. OTMedaeTcsi HEOOJIbIIOE CKOIIJICHUE
CyIaHOQUIBHOTO MaTepuasia. B  OCHOBHOW rpynmne TEKaIbHBIX  KJIETOK
BBISBJISIIOTCSL  JETCHEPATUBHBIE  M3MEHEHUS, KOTOPBbIE  XapaKTEpEe3YyITCs
HapyIlIEHUEM LEJIOCTHOCTH IUIa3MOJIEMMBI C BBIXOZOM cozaep:xumoro. Hapsany ¢
pa3pylIEHUSAMH I[UTOIUIA3Mbl OTMEYAIOTCSl TakKe W3MEHEHHsT B sAnupe. B
HEOOJIBIIIOM KOJIMYECTBE BCTPEYAIOTCS KIETKH HAPY)KHOW TEKH, CPEIHHX
pa3MePOB, KOTOPBIE YACTO PACIIONATraloTCs ¢ COENIMHUTEIbHOTKAHHBIMU KIETKAMM.
DOTH KJIETKU OKPYTJIOW WM OBaJIbHOM (POpMBL. ['MCTOXMMHUYECKHUMH KpPACUTEIIMU
HUTOIUIa3Ma C€J1a00 KpacuTCsA. 3EpHUCTOCTh MPAKTHUYECKH OTCYTCTBYET. SAapo
PACIIOJIOKEHO SKCUEHTPUYHO. XPOMATUH MEJIKO3EPHUCTBIN. BeTpeuarorest Takxke
KJIETKM C MajblM KOJIMYECTBOM JIMIUJHBIX BKJIIOYEHUW, 37€Ch KalelbKu
pa3OpocaHbl MO BCeH IMTOILIa3MEe, a B HEKOTOPHIX KJIETKaX OHH BOBCE
OTCYTCTBYIOT. [lnomaap u aguamerp saep TEKAUWTOB HAPYKHOTO CIOS TOXKE
MIPETEPIIEBAIOT BO3PACTHBIC U3MEHEHUS U COCTABIAIOT B cpeaHeM 26,10+0,51mkm,
anameTp-6,99+0,19mkmM. SAMuHNKH yMEHBIIAIOTCS B pa3Mepax, B HUX Pa3BUBAKOTCA
JETEHEPUPYIOLINE U3MEHEHHS.

Takum oOpa3oM, TpH UCCIACAOBAHWHM THUMO(PU3A CTapPbIX >KUBOTHBIX
BBISIBIISIFOTCSL HEKOTOPBIE M3MEHEHHs. VIeT pocT coeAMHUTENbHON TKaHU, 00BheM

JKEJIE3UCTOM TKaHU HE3HAYUTEJILHO YMCHBIIACTCA. OI[HaKO Ha (I)OHG YMCHBUICHUW
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KOJINYECTBA HEKOTOPHIX KJIETOK B TEpEeaHEed oy THIO(pu3a, KOIUYECTBO KE
anuaopuIoB BO3pacTaer. HabGnronmaercs COKpalIeHUE KOJIMYECTBA
TOHAJJOTPOIIOIIUTOB TIO0 CPAaBHEHUIO C TpeAblnymmM nepuoaoM. Lluromnasma
tepsier [IMK — monoxuTenbHy0 TpaHyIIsIuio.

B maperxume SMYHUKA BHIHBI CIMHUYHBIE TPUMOPANAIBHBIE (HOJLTHKYIIBI.
Hamo oTMeTuTh, YTO TpeTHYHBIC (OJUIMKYIBI OKPYKEHbI TOHKHM clioeM teca
interna, pemko B €€ COCTaBe BCTPEYAOTCS WHTEPCTHIMAIBHBIC KIIETKH, B
UTOIUIa3ME  KOTOPBIX  KOHIIGHTPAIlUsi TpaHyld AacKOPOWHOBOW  KHCIIOTBI
YMEHBINIACTCS, TAK )K€ TUIOXO BBISBISACTCS CydaHOQmIus. Bo3MOXKHO, CHUKECHUE
(YHKIIMOHAIBHON  aKTHBHOCTH TEKaJbHBIX KJIETOK Ha MPSIMYI CBS3aHO C
YMEHBIIICHHEM KOJIMYEeCTBa M (PYHKIIMOHAIBHON aKTUBHOCTH TOHAJOTPOIOIMTOB
nepeaHeit 1onu runodusa.

3 3AKJ/IFOYEHUE

Ha ocHOBaHMM MOTYyYEeHHBIX PE3yIbTaTOB MOXKHO C/ICNIATh CIACAYIOIINE BHIBOIBI:

1. B nonmyOepratHbiii nepuon, (HoBopokacHHbIH) (1-101H.), epeanss moJis
runodusa UMeeT TUCTOJIOTUYECKOe CTPOCHHE C(HOPMUPOBABIIETOCS OpraHa.3aaHss
U MPOMEKYTOYHBIC JOJIU XOPOIIO BHIPAKEHBI U COXPAHSIOT CBSI3b C IMEpeaHel
noiier. Bee xkene3ncToie KIETKH, KpoMe XpoMo(poOOB, SBISIOTCH PYHKIIMOHAIBHO
aAKTUBHBIMH.

BSMYHIKEOTYECTINBO BBISBIACTCS KOPKOBOE U MO3TOBOE BEIIECTBO. B KOpKOBOM
BCIIECTBE  CKOHIICHTPUPOBAHO  OOJBIIIOE  KOJMYECTBO  MPUMOPIHATBHBIX
dbommukyaoB. Mo3roBoe BeIIECTBO TMPEACTABICHO PBIXJION COEIUHUTEIHHOM
TKaHBIO C OOJBIITUM KOJTMYECTBOM KPOBEHOCHBIX COCYIOB.

2. B mpenybepratubiii mepuoa (3-4 Mecsna) B mepenHeil gose runodusa
OOJBIINX U3MEHEHUN HE MPOU30ILIO: XpoMOGhOObI alu0PHIbl YBETUIHBAIOTCS B
KOJIMYECTBE, TOTJa KaK KOJIMYECTBO 0a30(hMUI0B HE3HAYUTEIHHO CHIKEHO. Tak ke
OTMEYaeTCs HeOOIBIIOE YMEHBIIIEHNE TOHAIOTPOITOIIUTOB M THAMETPa UX sIep, 110
CPaBHEHUIO C TPEIBIAYIIIMM TIEPUOIOM. B TOHAZOTPOMOIUTAaX TUCTOXUMUYECKH B
nuroriasme Haomogaercs UK - momoxuTenbHas rpaHyIIsIUs, YTO TOBOPHUT O
TOM, UTO JIaHHbIE KJIETKH aKTUBHO YYaCTBYIOT B TOPMOHOTIOD3E.

Awnuynuk yBenmuuuBaerca B pasmepe. [Ipoucxomut poct (HOUHKYIOB C
dbopMupoBaHUEM TEKAIBHBIX 00004YeK. BeTpeuatorest GhoymuKynbpl Ha pa3iInyHbIX
CTaAWsIX  pa3BUTHA. Teca externa mpeacTaBieHa pPHIXJIOHW BOJIOKHHCTOMN
COCIMHUTEILHOM TKaHbio. Teca interna pactymux (OJUIMKYJIOB  HMEET
HeoMHaKoOBYIO TojmuHy. Cpenn KieTok teca interna oTyYeTIMBO BBIACISIOTCS
TEKAJIbHBIE JHIOKPUHOIUTHI, B  IUTOIUIa3ME KOTOPHIX THUCTOXUMUUYECKH
HaOJIOIaeTCsl JINMUIBI U ACKOPOMHOBAS KUCIIOTA.

3. IlyOepraruenii nepuon (7-8 mecsueB): B mapenxume mepeaHedt moiu
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runodusa yBEIMUUBACTCS KOJUYECTBO TOHAMOTpONOInuToB. KieTku Oosbmmx
pa3MepoB, TpaHUIIBl 4YEeTKO BbIpaxeHbl. [luromnazma ob6mmpaa, ¢ MUK —
TMIOJIOKUTEIILHON TPaHYJIALUACH.

SnuHKK npuoOpeTaeT BCe MPU3HAKH, CBOMCTBEHHBIE 3pEJION TMOJIOBOM XKeJese.
3aMeTHBl (DOJUTMKYIBI HAa pa3MUYHBIX cTaausx pasButwsa. Croit teca interna
BBISIBIIICTCS TOJBKO BO BTOPUYHBIX W TPETUYHBIX (OJUIMKYJIAX, B COCTaBE
KOTOPBIX, OOHAPYXHBAIOTCS TEKAIbHBIC DHIOKPUHOIIUTHI, YyYaCTBYIOIIHE B
CHUHTE3€ TOPMOHOB, UTO MOJTBEPKIAACTCSI TUCTOXUMHUYECKH.

4. Nepunutuaeii nepuon (10-15 mecsueB). B mepeaneit mone rumodusa
OTMEUYAETCAd YBEJIMYEHHUE KOJIMYECTBA XPOMO(DOOHBIX KJIETOK MO CPAaBHEHUIO C
nyOepTaTHbIM TiepuojoM. KonuuecTBo anuao@UiIbHBIX KJIETOK HW3MEHSETCA
HE3HAYUTENBHO. KOIMYECTBO TOHAOTPONIOLIUTOB B OIMCHIBAEMOM IIEPUOJAE TAKKE
YBEIIMYMBAECTCSA U XapaKTEpU3yeTCsl KPYNHBIMU pa3MepaMu OKPYTJIOH, OBaJIbHOM,
WJIM MHOTOYTO0JIbHOM (popmoit. [luTomnazma obmmmpHa, xopoio Beissisercs [HINK-
IIOJIOKUATENIbHAS TpaHyAnusa. flapa KpynmHBIX pasMepoB, 4YacTO 3aHUMAIOT
LIEHTPAJIIBLHOE TOJIOKEHHUE.

B nwuromnazMe TeKalbHBIX SHIOKPUHOIIMTOB, OTMEYAETCs CyJaHOPWIHS WU
HAKOIUJICHUE TpaHyJl AacKOpOMHOBOM KHUCIOTHL. B mapeHxume xene3bl cpeau
OOJBIIOr0 KOJMYECTBA (POJUIMKYJIOB BHJIHBI aTPE3UPYIOIIHME, TIJ€ TEKaJIbHbIE
KJIETKM HAaYMHAIOT Mpeobiiaiath Haa (OJUTUKYJISIPHBIMU MPOJOJKAsI COBMECTHOE
ydacThe B 00pa30BaHUM CTEPOUIHBIX TOPMOHOB. Bech 3TOT CIOKHBIN MpoLecC MO
- BUJUMOMY KOHTPOJIMPYETCS, TOHAJOTPOITHBIMU KJIE€TKaMH Tunodusa.

5. Crapeie xuBOTHbIE (5-7 IIeT): TpH HCCIENOBAHUU THUMO(H3a CTaphIX
JKUBOTHBIX BBISBJISIIOTCSI HEKOTOpbIE M3MEHEHHs. MIeT pocT COeqUHUTENbHOU
TKaHU, 00bEM JKEJIe3UCTON TKAaHW HE3HAYUTENIbHO yMeHbInaercs. OnHako Ha poHe
YMEHBIIIEHUSI KOJUYECTBA HEKOTOPBIX KIETOK, B TeEpeaHe monu rumnodusa,
KOJIM4eCcTBO anuao¢puiaoB Bo3pactaeT. HabOmromaercs COKpallleHHe KOJUYecTBa
TOHAJIOTPONOLIMTOB IO CPAaBHEHUIO C NpeAblayluM nepuogoM. llurormmasma
tepsieT WK — nonoxurenbHyro rpanyssiuio.

B napenxuMme SMYHHMKA BHUIHBI €IUHUYHBIE TPUMOPAUAIBHBIC (POJITUKYIIBI.
Hano ormeruth, uTO TpeTuyHbIe (OJUIMKYIBI OKPYKEHBI TOHKHUM cioeM teca
interna, perko B €€ COCTaBE BCTPEYAOTCS HHTCPCTHIIMATIBHBIC KIICTKH, B
[IUTOTUIa3ME  KOTOPBIX  KOHIEHTpAIMs TpaHyJdl acKOPOWHOBOW  KHCJIOTHI
YMEHBIIAETCS, TaK k€ IUIOXO BBIABISIETCS cyqaHOGUIus. Bo3MOXHO, CHUXKEHUE
(GYHKIIMOHATBHOM  AKTMBHOCTHM TEKAJIBHBIX KJIETOK Ha MPSIMYI0 CBSI3aHO C
YMEHBIIICHUEM KOJIMYECTBA U (PYHKIIMOHAIIBHOM aKTMBHOCTH TOHAJOTPOIOIIMTOB
nepeaHen 1oy runodusa.

6. BoiaBiensl Mopdojorudeckre — B3aMMOCBSI3M TOHAJIOTPOITHBIX KIJIETOK

nepeaHeii gomu runodusa M KICTOK teca interna suyHMKa B IMOCTHATAIBHOM
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OHTOI'CHC3C, YTO MOATBCPKIAACTCA TUCTOJIOIMYCCKMMHU W TUCTOXHUMHWYCCKHMU
HCCIICAO0OBAaHUAMU.

4 TIPAKTUYECKUE IIPEVIOKEHUSA
[IpencraBneHnble AaHHble MO MoOphOPHU3MOIOTUN THNODU3a U AUYHUKA
OBeIl MOTYT OBITh HCIOJIb30BaHbI B y4e€OHOM Ipolecce Ha MOP(HOIOTHYECKUX
Kadeapax; Mpu COCTaBICHUU COOTBETCTBYIOIIMX pa3zesioB MOHOTpaduii, yaeOHbIX
nocoOnii W PEKOMEHJAIMI MO CPAaBHUTEIbHOW THCTOJOTHHM >KUBOTHBIX; IS
IIO3HAHNS HOPMAJIBHOTO CTPOEHUS JAaHHBIX JKEJIE€3 B IOCTHATAJIbHOM Pa3BUTUU U
IIPU TMAarHOCTHKE NATOJOTMYECKUX COCTOSIHUM.
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