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Butebekas opfieHa “3Hak MoueTa”

"ocypapcTBeHHas akafieMust BeTepUHapHO MeANLIMHBI

OCOBEHHOCT MOP®O/10MN 1 TOMOMPA®UIA CENE3EHK HY TPUIA
B BO3PACTHOM ACIEKTE

B paboTe npeacTasneHbl pe3yibTaTbl MCTOAPXUTEKTOHUKA CENe3eHKU HyTpuin B
BO3PaCTHOM acrekTe. AHanu3 pesylbTaTOoB MCCNEA0BaHNA MOKa3an HaMuMe BUAOBbIX W
BO3PACTHbIX OCODEHHOCTEN CeneseHk. 3TO LA0 BO3MOXKHOCTH PacuLLpUTb NO3HAHUS B
06nacTw BUAOBO, BO3PACTHOM M TOMNOrpacthnyeckoi aHaToOMUN,

MocTaHoBKa npobiembl

B cBA3M C pa3BefeHUEM HyTpUil B YCNOBMAX MPUPOLHO-KAMMATUYECKMX 30H
Pecny6numkm Benapycb BO3HMKaET HeobX0MMOCTb ncecneaoBaHwni
MOpPDOPU3N0N0rMYeCcKMX 0COBEHHOCTE 3Bepeli B NpoLecce X agantauun K HOBbIM
YCNOBUAM  K/IETOYHOrO cofepxaHuns. CnefoBaTenbHO, MOHWTOPUHI  OpraHoB
MMMYHHOW CUCTEMbI, MMEIOLLMX HEnoCcpeACTBEHHOE OTHOLLEHUE K 06ecreyveHunto
FEeHETUYECKON LIeNOCTHOCTU M NOCTOSAHCTBY BHYTPEHHEW Cpedbl OpraHn3Ma, Mveet
B&)KHOE TEOPETUYECKOE 1 NPaKTUYeCKOe 3HaYeHue.

Llenbto  Hawedr paboTbl B KOHEYHOM  WTOre SBNSETCA  BbIAB/IEHME
MOP(OGYHKLUMOHAIbHBIX 0COBEHHOCTEW OpraHoB MUMMYHHOR CUCTEMbI Y HYTpUiA B
BO3pacTHOM acrekTe. Hamm 6blna nocTas/ieHa 3afjaya Mo packpbITUO BULOBLIX U
BO3PACTHbIX MaKpOMOP(OIOrMYeCKNX OCOBEHHOCTEW CeNe3eHKN HyTpWiA, B TOM

uicne ee BUAOCTELM(UYHbIE aHATOMO-TOMOrpagmyueckne XapakTepUcTUKU ¢
Y4YETOM CMHTONUM.

O6beKTbl U METOANKWN UCCNeA0BaHWIA

Matepnanom fnd AaHHOIO WCCNeA0BaHUA CHYXWAM  KIUHUYECKN 3[0pOBble
060€emnonble HyTPUM CTaHAAPTHOrO OKpaca, BblpalleHHble B YCNOBUAX KIETOUYHOrO
cogepxaHus B BuBapum Butebekoit TABM, a Takke WX BHYTPEHHWIA OpraH -
ceneseHkKa.

[ns ocywecTBeHMs NOCTaBeHHOM Len N0 MOHUTOPUHIY70praHoB UMMYHHO
CUCTEMbl HYTPWIA B BO3PaCTHOM acrekTe OblM OnpefeneHbl NATb 3TarnoB KX
XXM3HEHHOTO UMKNa, B Mepuof KOTOpbIX TUMYC W CeneseHka MNOABEprasnch
KOMM/IEKCHOMY aHaTOMO-TONOrpagmyeckoMy MCCMeLOBaHUIO: OT MEPBbIX CYTOK
poXgeHms  (Hayano  (asbl  HOBOpPOXAEHHOe™) o 6  neT  (MO3AHWIA
FePOHTONIOrMYECKMIA MEPUOA) - 3aBEPLUEHME >KM3HEHHOIO LMKNa 19 XKUBOTHbIX
[laHHOr0 61OIOrMYEeCKoro Buga.
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LLIMpoKniA  CrekTp  MCMO/b3yeMbIX HaMU  OOLLEN3BECTHBIX aHaTOMUYECKMX
METO0B 3KCNepuMEeHTa/IbHbIX UCCNEA0BaHWIA BKIOYAN: npernapypoBaHue, 0CMOTP
MOP(ONOrMYeckoro 06beKTa W ero onucaHume (UBET, KOHCUCTeHUMS, ¢opma),
BbISIB/IEHVE TONOrpagnyecKnx 0CO6EHHOCTEN C YYETOM CUHTOMMUK, abpuc opraHa rno
ero KOHTypam, (QOoTOrpagMpoBaHue, 4TO B KOHEYHOM WTOre MO3BOMIMIO Ham
MPOBECTM TLLATE/IbHOE MaKpPOCKOMUYECKOE UCCNe0BaHNE CeNle3eHKN HYTPUIA.

MpesBapuTeNbHO [0 Hayaa aKcnepuMeHTa Hamu 6blnm NoJodpaHbl KOMIJIEKCHI
MakpoMOP(O/IOrMYECKUX  KPUTEPUEB,  OTPaXkaloLMX  opraHocreumguyeckmne
0CO6EHHOCTU Hambosnee BaXKHbIX MOP(POPYHKUMOHAbHLIX CTPYKTYP KaXKAOro w3
nccnepyemMbix opraHoB. Mopdonormyeckue 1ccnefoBaHUs MPOBOAUAM COMIACHO
N3NOXEHHBIM PEKOMEHJALMAM B mocobusax Mepkynosa, Junnm [1,2].

Pe3ynbTaTbl UCC/IEA0BaHWIA

CeneseHka - nepuepuyecKnin opraH CUCTEMbl KPOBETBOPEHWUS W UMMYHHOM
3alMTbl, UMEETCA MOYTW Yy BCEX NpeACcTaBUTENeil MO3BOHOUHBIX XXMBOTHbLIX [3, 4].
BbINONHSAET (hyHKUMM BUONOrMYECKOro unbTpa NpoTeKaroLweli Yepes Hee KpoBU C
Le/Ibl0 UIMMYHHOTO KOHTPO/IS, TaK KakK OpraH HaxoAuTCs Ha MyTW TOKa KpoBW U3
MarucTpaibHOro cocyga 60/bLIOro Kpyta KpoBoobpaleHus (aopTbl) B CUCTEMY
BOPOTHOM BeHbl, pa3BeTBAAOLWEACs B nedeHW. OHa SBNASETCA  BaXXHbIM
NapeHXMMaTo3HbIM OpraHoM MM{O0OPa3oBaHNs, OTBEYAIOWMM 32 BTOPWUYHBIIA
aHTUreH-3aBUCUMbIA  3Tan  AUQMEPeHUMPOBKA 1 pasMHOXeHuss T- u  B-
nMMgounToB. B opraHe nog BAMSAHMEM aHTUIEHOB, MPUCYTCTBYIOLMX B KPOBW,
NMPOUCXOANT 06pa3oBaHMe KIeTOK 60 NpoAyLMpYOWMX ryMopasibHble aHTUTeNa,
NM60 y4yacTBYIOLLMX B peakuuax KNeTOYHOro mMmyHuTeTa. CeneseHka, Kak opraH
NOMNMPYHKLMOHA/IbHBIN, TaKXKe ABNSETCS 3anacHbIM Aeno Kposu. OAHOBPEMEHHO B
Heil NPOMCXOANT paspyLUeHVe NOBPEXAEHHbIX WM 3aKOHUYMBLUMX CBOM YXN3HEHHbI
LMK 3pUTPOLMTOB U (haroumTo3 aHTUreHOB.

AHaIM3 NPOBELEHHbIX HaMW MaKpPOCKOMUYECKMX WCCNef0BaHW MoKasas, uyTo
ceneseHka HyTpuU NpeacTaBaseT CO60i HemapHbIN YAIMHEHHbIA U YNIOLWEHHBbIV
OpraH, CY>XeHO-BbITAHYTON ()OPMbI C 3a0CTPEHHBIMI KPasiMu.

Pacnonaraetcs B N1eBOW MOMOBUHE OPHOLLIHOM MOMOCTU, B OCHOBHOM, B 061aCTu
neBoro nopgpebepbs Ha ypoBHe OT 11-ro fo 13-ro pebpa U BbITAHYTA KpaHWo-
KayfanbHO. Pa3mMelyascb Ha NeBOW MOBEPXHOCTU >XeNyAKa, B YCMIOBUSX TECHOWA
CBSA3M C ero 60/bLUIOM KPUBM3HOW, OHA NPOCTUPAETCS OT JIEBOA HOXKW Auadparmbl
J10 NepeaHEero nonca Nnbo cpefHel CerMeHTaIMM COOTBETCTBYHOLLLEI MOUKM.

Y poAMBLUMXCA LUEHKOB HYTPWIA CefeseHKa elle He WMeeT OTYeT/IMBOWA
ONPOUHUTMBHON  ()OpPMbl, MPUCYLLEA B3POCAbIM  0COBSIM, UTO CBA3aHO C
He3aBepLUEHHOCTbI0  MPOLECCOB  €e  OpraHHon  AudepeHuynauum.  Makpo-
Mop(onormyeckme 0Co6eHHOCTM OpraHa NPOBU30PHONO XapakTepa BbIPaXatoTcs B
OTCYTCTBUM CYXKEHMUS| B €ro CpefHelt 4acT¥ W 3HAYMTENbHOIO paclUMpeHus B
Kayfa/lbHON, Tak Kak B ;aHHOM BO3pacTe HyTpuiA AOPCa/IbHbIN 1 BEHTPa/bHbIN Kpas
opraHa HanpaB/ftOTCA, B OCHOBHOM, MOYTW MapaiiesibHO Apyr Apyry, a 3arem
(hOPMUPYIOT 3a0CTPEHHbLIN KayfanbHbIl MONKOC, HECYLMA Ha cebe, Y HEKOTOPbIX
0cob6eli MoKa eLle BbIP&KEHHbIN €abo, n3rnd. K KOHLY BTOPOA HeAenn >KU3Hu
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HYTpPAT B oOpraHe, \f/laBHbIM 06pa3oM, 3aBepLuaroTcs (hopmoobpasoBaTesibHble
MpoLecchl.

Ha ceneseHke: pas3niMyaroT YETKO OYEpUeHHble MapueTasibHyHo (narepanibHyro) U
BUCLEP/IbHYIO (MeANa/IbHYH0) MOBEPXHOCTU, LOPCA/IbHbIA U BEHTPA/IbHbIA Kpasi, a
TaKXKe KpaHWa/bHbIN 1 KayfabHbIA KOHLbI (MONCA).

Mnagkas W He3HauuTeNbHO  BbINyKNas MNapueTasbHas  MOBEPXHOCTb B
LIeHTPa/IbHOM WM KayaanbHOW 4acTW OpraHa obpalleHa natepasbHO W MpueraeT K
TKaHAM BepXHel 4aCTu CMEXHON OpIOLIHON CTEHKW, B TO BPEMA Kak MepefHss
natepa/ibHas ee 4acTb BCTynaeT BO B3aUMOOTHOLUEHMS C JIEBOW HOXKOM
Avadparmbl. BucuepanbHas NOBEPXHOCTL Cene3eHKy HepoBHas. OHa HeceT Ha cebe
MPOLO/bHbIA rpebeHb, Ha KOTOPOM pacrofiaraeTcs Y3kuid enob - BopoTa
Y4aCTKM, K KOTOPbIM MPWUexXaT cocefHWe opraHbl. BopoTta ceneseHky SBNsKOTCA
MECTOM TMPOXOX[EHWS COCYJ0B, HEPBOB a TakKXe MPUKPENSIEHNs >Xeya04Ho-
Ce/e3eHOYHON CBA3KW. Y HYTPWiA BOPOTA OpraHa HauMHaKTCA OT MepefHero KoHua
CeNe3eHKM M BO BCEX BO3PACTHBIX MPYNMax XWBOTHbIX He JOXOAAT A0 Kay[a/bHOrO,
Kak npasunio, 1- 2 MM, pacnosnarasicb, B OCHOBHOM, M0 CPeAHEN caruranmy opraHa.
B o6nacti BOpOT pacnonaratoTcs Takke nMMQaTnyeckume ysnbl ceneseHkn. Cnerka
BOTHYTas W MNOBepHyTas BEHTPa/IbHO MNepefHeMefnabHas 4acTb BUCLEPaAsIbHOM
MOBEPXHOCTN OpraHa (Tak Ha3blBaemas >XeflyfoyHas MOBEPXHOCTb) 3HAYMTE/NbHOM
MPOTSHKEHHOCTLIO JIOKWUTCA MO 6O/bLUE KPUBM3HE Ha CBOA Kapawa xenygka. K
MeANa/IbHO MOBEPXHOCTU Cefle3eHKM TakxXe MNOAXOAWUT BOCXOAAWAA 4acTb
NOKeNyJOYHON Xene3bl, PacrnofiokeHHas B AyninkaType [BeHajLaTUNepCTHOM
KULLIKW.

BeHTpanbHbIli Kpait opraHa no opme 6osee OCTPbIA M 06palleH B CTOPOHY
6ptoLwHO nonoctu. [opcanbHbIii - HECKOSIbKO MPUTYM/EHHbIA. Ha Kpasx m3peaka
BbIENATCA 0L HA-ABe MornepeyHble HernyboKve BbIPe3KM.

Mpu ocMoTpe opraHa C /1060M MOBEPXHOCTM OTMEYaeM Haiuuve [ABYX
acCUMETPUYHBIX MO (hopMe KOHLOB (MOJIKOCOB) Cene3eHKW. KpaHuanbHbIiA Mostoc
HE3Ha4MTe/IbHO OBa/IbHO-BbINYK/IbIA WU OTHOCUTENIbHO MOCTOAHHbLIN Mo dopme. OH
[OCTUraeT NIeBOW NaTepasibHOW, JOMN MeYeHn, Conpukacasch C AuadparMaibHOR
MOBEPXHOCTBHD XKenyaKa U NPUBAMKaeTCs K XXeNyJo4HON aone nompKenyao4HOR
Xene3bl. KayaaibHbll, KakK Npasuo, 3ayXXeHHbIA U OT/IMYaeTCa UHAWMBUAYaIbHOW
M3MEHYMBOCTBIO @ TaKXe 3HauMTeNbHbIM MOPJONOrMYECKM MHOroo6pasnem
BHELLHEro Bunaa: 6onee Un MeHee 3a0CTPEHHbIA, Pa3ABOEHHbIN, KPHOYKOO6Pa3HbIii
(obpaLLeHHbIN BEHTPasIbHO), PefKo - OBa/lbHbIA. OH NpuneraeT K KpaHWaibHOM
4acTV NEeBO MOYKM, K COOTBETCTBYHOLLEMY HAZLMOYEUYHNKY, &'y CAMOK U K ANYHUKY.
Ecnun 3agHuWiA nonoc opraHa BbIXOAUT 3a nocnegHee 13-e pe6po, OH, BO3MOXHO,
MPOCTUPAETCA M [0 YPOBHA CPefHEN CermMeHTas MM NoYKu, Mbo KaynanbHee.

MepeLueiikom (061aCTbi0 HaVIMEHbLUEN LUMPKHBI OpraHa) cenes3eHKa AenmTcs Ha
[Be YaCTU: KpaHWaNbHYH - MEeHbLLYHO M0 pa3mepamM a Takxxe 6o/ee 3HaUYUTeNbHYHO
Mo AJIMHE W LUMPUHE - Kay[aSIbHY!HO.

Co BCex CTOPOH CHapy>u OHa MOKPbITa CEPO3HON 060/104KOIN (BUCLEPa/IbHBIM
NINCTKOM OPIOLLIMHBI), KOTOpas MIOTHO CPacTaeTcsi C COeAVMHUTENIbHOTKAHHOM
Karncy/son, a 3aTem C MeAuasibHOM MOBEPXHOCTU OpraHa nepexofut Ha 60/bLUyo
KPUBU3HY >XenyKa.
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OpraH y[ep>XXvBaeTcs B CBOEM MOJIOXEHUW [BYMSA COeAVHUTEIbHOTKAHHbIMU
CcBsA3Kamu. YKenyaouHO-Ccene3eHoYHas - OTXOAMUT OT BOPOT CEfIe3eHKU N COeAUHSET
MX C NeBOI NOMOBMHON GONbLUOW KPWBU3HBI Xenyaka. B ee coctaBe onpegenstot
HEPBHO-COCYZMUCTbIA KOMM/IEKC: BETBW CENIe3eHOYHOW apTepuu, BeHbl Y HEpPBHbIE
BOMIOKHA. [MoAJepXmBaroLLas CBA3KA Ce/e3eHKM O0O6bIMHO Y  MJIEKOMUTAROLLMX
XVBOTHbIX MpeACTaB/feHa:  Ce/e3eHOYHO-AvadparMaibHON M Cene3eHOYHO-
MOYEYHOM.

Y HyTpuil ceneseHOYHO-AuaparmasibHas CBsi3Ka COEAUHSET KpaHWa/bHbIN
KOHeL, opraHa C JIeBO HOXKOM AuaparMbl W cpacTaetcs C XKenyLoyHo-
CeNnes3eHOYHOM CBsI3KOW. B KauecTBe BuAocneUndUUeckoid 0COOGEHHOCTUN Y
NCCNefyeMoro BMAA >KMBOTHBIX HaMyMe Cee3eHOYHO-MOYEYHOW CBSA3KM  He
YCTaHOB/IEHO. B TOXe BpeMs KpaHWasbHbIA MOMKOC CeMle3eHKU C  MOMOLLbIO
Ce/e3eHOYHO-MOMKeNYJOYHON  CBA3KM  BCTyMaeT BO  B3aVIMOOTHOLLEHUS  C
XKeNnyao4Ho f0Mei NoaKenya0UHO Xenesbl.

Takum 06pa3oM, KOMM/EKC Bbille YKa3aHHbIX CBA30OK 06ecreunBaeT B
OnpefeneHHol CTeneHn [OCTAaTOMHO MOCTOSHHYHK Tonorpaguio opraHa. OfHako
HEeoOX04UMO MPUHATL BO BHWMaHWe, YTO MOCKO/bKY MeXAy BucLepasibHOW
MOBEPXHOCTLIO CEMIE3EHKN, C OHOW CTOPOHbI, XXeNyAKOM 1 AnadparMoii, ¢ ApYyroin,
HaTAHYTbl JIACTKMA OPIOWKHBI  (>KeNyLoYHO-CeNe3eHoYHas U AvadparMaibHo-
Ce/e3eHOYHas CBA3KM), TO W3MEHeHMe TMOMIOXKEHUS 3TUX OpraHoB (3KCKypcus
AvadparmMbl Npy  OblXaHUM, a TaKkKe CTereHb Haro/lHEHWS U OMOPOXHEHUS
XeNy[lka) OTPaxaroTca Ha Tonorpagumn ceneseHku.

Ha nonepeyHom cpe3e opraH UMeeT ()opmy CeKTopa, CHOPMMPOBAHHOTO 3a CYHET
Hamumg rpebHsA Ha BUCLEPasIbHOM MOBEPXHOCTM OpraHa W He3HaunTe/lbHOM
BbIMYKNOCTU — Ha MapueTabHO. B KayjasbHOM HanpasfieHUuM Yron cektopa
MOCTEMNEHHO pacLUMpseTcs.

LiBeT ceneseHKN He3aBUCUMO OT BO3pacTa BapbMpyeT OT KPacHO-KOPUYHEBOIO 10
BULUHEBOro. OH He3HauMTeNlbHO OT/IMYAeTCA MPY OCMOTPe OpraHa C HapyXHoM
MOBEPXHOCTMN NGO Ha ero cpese.

B nocnesHem cnydae 3puTeNbHO AOCTATOYHO 3aMETHO BbICTYMNAKOT 3/1EMEHTbI
6enoin Nynbnbl - NUMAPONJHLIE Y3e/KN, MEHEE YETKO OOPMIEHHbIE Y MONOAHSKA.
BnnaHma nonosoro Aumopgm3Ma Ha LUBET oOpraHa W CTereHb BblSIB/IEHWA
NUMAONIHBIX Y3€/IKOB, KaK Y HEKOTOPbIX NpefcTaBuTeNeld Kiacca MIeKonUTatoLLImMX
(Mammalia) He ycTaHOB/EHO.

KoHcucTeHUMA opraHa Yy MOMOAbIX JKMBOTHbIX AOCTaTouyHO MaArkad. C
BO3pAacTOM, He y BCeX 0CO6eli, OHa CTaHOBUTCS [0BO/bHO M/IOTHOM, YTO, OYEBUAHO,
CBSI3a8HO He TO/IbKO CO CTereHbi PasBUTUA COELVHUTENIbHOTKAHHOW Kamncy/bl w
TpabeKyIAPHOro annapara, HO Take 3aBUCUT U OT KPOBOHAMO/THEHUS CeNe3eHKM.

B npouecce nccnefoBaHMin [OCTATOMHO PEAKO Hamyl BbISBNAINCH He6onbLUne
CKOM/IEHNS CeNe3eHOYHON TKaHW OKPYr/iol WM OBabHOW (HOpMbl B COCTaBe

YKENYLOYHO-CENE3EHOYHON CBA3KW. [laHHble CTPYKTYpbl NPeACTaBNsStOT COOOM Tak
Ha3blBaeMble J06aBOYHbIE CEME3EHKM.
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BbiBoabl

1. TWUCTONOrMYECKUMMN WCCNEefOBaHMAMM OKa3aHO, 4TO Cefe3eHKa HyTpuii
MOKpPbITa COEUHNUTENbHOTKAHHOWM Karcynol, OT KOTOPOA BHYTPb OpraHa OTX0AsT
Tpabekynbl. Ha nonepeyHoM ceuveHUM YETKO BblpaXeHa KpacHasd u 6enas nysbrna.
Benas nynbna ceneseHKU NpeacTasfieHa OKPYI/OA UM OBalbHOW (POPMbI, pasHOM
BE/IMYMHBI, TMMDATUYECKUMUN (DOIVKYIaMU.

2. AHanmM3 nNpoBefeHHbIX MaKpo-MOPJOOrMYECKMX UCCef0BaHNI  NoKasan
Hamume BULOBbIX W BO3PACTHbIX aHATOMO-TOMOrpaUUecKnx OCOBEHHOCTEN
CeneseHKM HYTPWiA, YTO MO3BOMWAO PaCLLUMPUTL MO3HAHWS B 006M1acTU BWIOBOW,
BO3PACTHOI M TONOrpafuyecKoin aHaToOMUK.

Ha nepcnekTuBy niaHUpyeTcs MPOBECTM MOP(OSOrMYeCKMe WCCiea0BaHus
TMCTOCTPYKTYPbI CEMIE3eHKM B BO3PACTHOM acrekTe.
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aCUCTeHT
HauioHanbHWiA arpapHnii yHiBepcuTeT, M. Kunis
KMNITUHW BIJTOT TA YEPBOHOT MY/1bMNW CENE3IHKW IYCEN

BcTaHoBneHo, WO A0 cknagy 6inoi i uepBOHOI NynbTi CENE3iHKWM TyCeil BXOASTb:
peTuKynouuTK, nimounTy, nimgobnacTy (LyHobnacT), nNiasMoLuTy, Makpodhary, a o
UEePBOHOT LLE 1 epUTPOLMTW, FpaHynoUMTL Ta iX MONepeaHnKA. BMICT KNiTUHY CKnafoBux
6iNnoi nynsnu i YePBOHOI NYNbTi HEOAHAKOBUIA. Y NIMCIOIAHMX BY3IMKaX i NepuapTepiaibHX
nimMpoigHMX nixBax Haibinblue NimMAoUMTiB, B MepUenincoigHMx NiMgoigHUX nixpax —
Makpocparis, a B YepBOHIA NyNbni - epuTpouuTiB. HasBHICTbL Y Mynbni cenesiHku ryceit
MoNepeaHVKIB rpaHynoUMTIiB BKa3ye Ha MOXK/MBICTb TXPO3BUTKY B LbOMY OpraHi.

MocTaHoBKa npobiemu

OfHieto 3 yHAAMEHTaNlbHUX | MPUKNagHUX MNpPo6neM Cy4yacHol Gionorii €
BVMBYEHHA 3aKOHOMIPHOCTel pO3BUTKY, Oy[oBM Ta (YHKUIOHYBaHHA OpraHis
iMyHOreHesy, fKi 3abe3neyvytoTb 3aXUCT OpraHiaMy' Bifi YCbOro 4y»opigHoro [2, 5,
8]. Jo cknagy uMx opraHiB BXOAuUTb CenesiHka. Bigomo, Lo cenesiHka ccaBuiB i
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