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Inasa 18 | 3ABOJIEBAHMSA ITIOYEK 1 MOYEBBIX
IIYTEN

OcHOBHOE BHMMaHUe B 3TOH IJIaBe YAEJIEHO MOYKaM, [TaToJIOTUsl
KOTOPBIX JOBOJIbHO CJIOXHA M paclpocTpaHeHa B pa3HbIx reorpadu-
YeCKMX LIMPOTaX U BTHUYECKUX rpymnax. HopMmaibHble MOYKUM —
5TO MApHBIA U HelpepblBHO GYHKUMOHUPYIOLKIA opraH. [locTosiH-
HO o0pa3yst MO4y, OHM BBIBOISIT MeTaboIMyecKHe LUTaKU, PEryJIupy-
10T BOJHO-COJIEBOI1 0OMEH MeXIy KPOBBIO U IPYrMMM TKaHSIMU, yya-
CTBYIOT B PEryIsIHUM apTePUATBHOIO JABJIEHUSI U KUCIOTHO-OCHOB-
HOTrO paBHOBECHS KPOBU, BBIMOJHSIOT SHIOKPUHHbIE GyHKUMU. Bes
MOYEBBIIECIUTEIbHAS U MOJIOBAsI CUCTEMbI pa3BUBAIOTCS U3 ME30Aep-
MBI 3apOJblilia.

Ilouku pazsusearomcsa u3 HegpozenHoli mpybku, UMeOLENR Me30-
nepMaibHoe mpoucxoxneHue. [lpouecc pazsumus nMoyku NMpoxoauTt
mpu cmaduu: npoHedpoc — U3 KPaHUAIbHOIO (LUEPBUKO-AOPCATb-
HOTro) cerMeHTa HedporeHHoO! TpyOKHU, Me3oHedpoc — U3 MpoMexk-
yToyHoro (IopcosoMOanbHOro) cermMeHTa W MeTaHedpoc — U3
XBOCTOBOTO (HaYaJIbHOTO CaKpaJlbHOro) cermeHTta. Ilponeghpoc v me-
30He@poc SABISIOTCS IPOMEXYTOYHBIMU, HO HEOOXONMMBIMHU IS
¢dopMUpOBaHUS TIOCTOSTHHON NMOYKMU cTanusiMu. Memanegpoc (1mo-
CTOSIHHAs1 MOYKa) MOSBSIETCS B TEYEHUE S5-1 HeleJu pa3BUTUS U3
JBYX YacTeH: MOYEYHOIl NMapeHXWMbl U3 XBOCTOBOro KoHIa Hedpo-
TeHHON TpyOKHU, Ha3biBaeMoil MeTaHedpUTHYECKOH OnacteMoil, U
cobupareslbHbIMU TPYOKaMM, YalleykKaMHu, IMOYEYHOM JIOXaHKON U
MOYETOYHUKOM M3 MOYEBOro pocTtka. YalueyHo-1o0xaHOYHasl cCUCTe-
Ma NoJIHOCThIO hopMupyeTcst Mexny 10-i1 u 12-it Hepenamu. K 36-i
Hejese 3aBepluaercsi (opMUpoBaHHEe HE(PPOHOB, UX KOJIUYECTBO
cTabWIM3HPYETCsi, a4 OpraH obpeTaeT roTOBHOCTh KO BceM (DYyHKLIM-
SIM, MEPEYUCIIEHHBIM BbIllIE. Y HOBOPOXIEHHOIO TOYKH HMEIOT
JOJIbYATOE CTPOEHUE, KOTOPOE B JaJbHEHIIIEM UCYE3aET B pe3yJIbTaTe
pocta opraHa. IHoraa ocTaroTCsl JTMLUb CIeObl AOJbYATOCTH B BHIE
XapaKTEepHBIX JIMHEUHbBIX YIJyOJeHUI HAa MMOBEPXHOCTU OpraHa, 3a-
METHBIX Y HEKOTOPBIX B3POCJBIX JIULl. B moykax HEpeaKo BO3ZHUKAIOT
pasiuyHble MOPOKU pas3BUTHs. [Ipexkiae yeM IMepeiTd K paccMoTpe-
HUIO HepOMaToOIOrMu, HEOOXOMMMO OCTAHOBUTBCS HA CMPYKMYPHO-
dyHKyUOHANbHOU XapakmepucmuKe no4ex 6 Hopme.

18.1. CTpoenne n (pyHKIHH NOYEK

Ha paspese noyku Xxopolio BUAHO, YTO Cpa3y Xe oI TOHKOI co-
eIVMHUTEJIbHOTKAHHOM KarCyJOM pacliojlaraeTcsi yMeEpEHHO IUIOTHOE
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Cxema 18.1. CrpoeHue HedppoHa

1 — knybo4ex
2 -7 — N3BUTbI@ CErMeHTbI

NPOKCUMAanbHOro 1 N
AWCTaNbLHOro KaHansues
Kopkosoe
? BewecrTao
nouku
3 - 6 — npaAMbIe
NPOKCUMAaNLHOro U
ANCTANLHOro KaHansua J

8 - 9 - coeguHUTENbHbIA KaHaney
n cobuparensbHbii NPOTOK

Ta el

4 - 5 — HACXORAWMA N M
BOCXOAAWMIA CErMEHTBI aeou;;:::::
neTnu HepoHa

¢p noukm

Kopkoeoe eewjecmeo (Tonmmuoii 0,7—0,8 cMm), a mox HUM — M032060e
eelecmeo, TpeJCcTaBlIeHHOEe MUpaMuaaMu. IlapeHXMMy KOPKOBOTO U
MO3rOBOr0 BENIECTBA B OJHOM MoYKe cocTaBasiioT 1—1,5 MIH cTpyK-
TypHO-(pYHKIMOHAJIBHBIX €IWHMUL] opraHa — Hegpornos. Kaxnbii
He(dpPOH HMEET HECKOJIbKO OTIEJIOB: noveyHoe menvye [Kiybouyek,
OKpYXeHHBII 6oyMeHoBol Karncynoit (W.Bowman)]; npokcumansrubiii
U36uUMOli WU NPOKCUMAAbHBIIL NPAMOU KAHAAbYbI, nemalo HedpoHa
[meTmo I'enne; F.G.J. Henle; 3Ta nmemist onyckaeTcsi U3 KOPKOBOIO
BElleCTBA B NMUPAMUAY, TOHKUU U AUCTAIBHBIM MPSAMON KaHajiblibl
00pa3yloT HUCXOISILYI0 U BOCXOsiyl0 (0OpaTHO B KOPKOBOE Be-
wecTBo) yactu netiu I'enne]; ducmanvnbiii useumoii kananey; cobu-
pamensHylo mpybouky, yxonsiuyi B nupamumy (cxema 18.1). Pas-
JUYAIOT TPU mMuna HeppoHo@ — nosepxHocmiuvle (PaCITONOXEHHbBIE
BOJIM3M KAICYJIbI IOYKH), KOPMUKAAbHblE U IOKCcmamedyanspHele (pac-
MOJIOXEHHBIE PSAOM C MO3roBbiM BelecTBoM). IlepBbiii M BTOpOIL
TUIIBI OTJIUYAIOTCSI OT TPETHEro PACIIOIOXEHUEM B HAPYXHOM 4acTu
KOPKOBOI'O BeIIECTBA U MEHbLIEH IJIMHOW mneTnu HedpoHa, Jiexa-
LIei ToXe B HapYXXHOH yactu nmupamun. M3sectHo, uto 15 % Hed-
POHOB OTHOCHUTCS K NMOBEPXHOCTHOMY, 70 % — K KOpPTUKaJbHOMY, a
15 % — K loKcTaMeny/UISIpHOMY TUITY.

Kaxapiit HeppoH HAYMHAETCS HOYEYHBIM KAYOOUKOM, UMEIOLLIUM
COCYIUCTO-3MUTEIUABHYIO CTPYKTYpPY. OH COCTOMT M3 Ny4yka Ka-
NUWUISPOB, 00pa3yoUIMX HECKOJBKO HOJIEK M OKPYXEHHBIX CEThbIO
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BHEKJIETOYHOI'O MaTpPUKCa U KJIETKAMU, HAXOASIIUMHUCS B LIEHTPaTb-
Hol1 30He KITy6ouka. M3-3a cBoero LieHTpOJIOOYISIPHOTO pacIiojioxe-
HUSI 3Ta 30HA IOJyYMJia Ha3BaHUe «me3aneuti» (K ITOUl 30HE IpHU-
KpPeIUISTIOTCS Karmwuisipbl). CII0N @uCYepanbHbix SnUMeAUanrbHbulx Kae-
MOK OKPYXAaeT BHEILHIOI MOBEPXHOCTh KarmwuisgpoB. Cioit napue-
MANbHbIX INUMEAUANbHBIX KAemOoK 0Dpa3yeT MeIKooOpa3Hylo CTPyK-
TYypy — Kancyay kaybouka (60ymenosy kancyay), OKpyXaollylO CEThb
KalmWUISPHBIX IeTesib. IlapuerajbHble U BUCHEPAJIbHBIE SIUTEIU-
aJlbHble KJIETKH 3MOPUOHAIBHO M AaHATOMHYECKH TMPENCTaBISIOT
co00if eNMHYIO CTPYKTYpPY, dopMupyoLLyt0o 60yMEHOBO MPOCTPAHCT-
Bo. IToJioCcTh Karcyibl OTKPHIBAETCS B MPOKCUMAIBHBIM U3BUTOM Ka-
Hayel. B Hee mpoucxoaut GpUAbTpaLUsI MEPBUYHON MOYM U3 IIA3-
MbI KpoBu. CoctaBnss auiub 0,5 % oT Bceit Macchl Tejla YeaoBeKa,
MMOYKH MoJjiyyaoT okoJjio 20 % MuHyTHOro BbeIOpoca (o6beMa) cepl-
na. Iloyr Bechb MHHYTHBIN CepHeYHbIil BBIOPOC NHPOXOOUT yepe3
Ki1ybouku moyek u npumepHo 20 % obGbeMma MIasMbl MpPU 3TOM
bunpTpyeTcas B mnepBUYHYIO Mouy. CyMMapHbId oOOGBEM ILIa3Mbl
KPOBHU, IMPOXOMSIIUIN yepe3 Bce KIybouku, cocTabiusieT 550 Mia/Muu
wiu npu peuupkyasiuuu — 800 si/cyT. YpoBeHb IIOMEPYISIpHOI
dunbTpauuu npu 3toM mocturaer 120 mu/mMuH, wiu 180 n/cyr.
B KOHEYHOM cyeTe 3TO OoIpenesisieT cymouHbili duype3, T.e. TO KOJIU-
YecTBO MOYHU, KOTOpoe BbiaesieTcs 3a 1 cytr. B HopMe auypes koseo-
nercst B npenenax 600—1600 mu/cyr. Kposb nocraBisieTcss B Kiy6o-
YeK IO MPHUHOCSIIEH apTepuosie, KOTOpas, MPOHU3bIBAsl Karcyiy
Ki1yboyka, pacnagaercss NMpuMepHo Ha 50 KanmwuISIpHBIX TeTelb,
coGHpaloMxcs B BeIHOCAIIYIO apTepuoiy (cxema 18.2). Mecro, rne
KarcyJly MoYeYHOro TeJiblia MPOHU3BIBAIOT MPUHOCSILAS U BBIHOCS-
wast apTepHoJIbl, HA3BIBAIOT COCYOUCMbIM NOAIOCOM.

Kancyaa noueunoco kaybouka npenctapisieT coboit cdepy, co-
CTOSILIYI0 U3 6a3aJIbHOIT MeMOpaHbl M HAPYXHOTO (ITapHeETATEHOrO)
JIUCTKA YIUIOLUEHHBIX SMUTEIUAIBHBIX KJIETOK, COAEpXAlUUX Myy-
KM aKTMHOBBIX ¢unaMeHT. BaszanbpHas MeMOpaHa Kamcyjibl MHOTO-
C/IoifHA M TMOCTPOEHA U3 OTHEJIbHBIX CJIOEB, pa3Ne/IeHHBIX CBETJIbI-
MU NpoMexXyTkaMmu. IlosiaraioT, 4To MHOIOCJIOHHOCTb Ga3ajbHOM
MeMOpaHbl obycioBieHa kojutareHoMm IV tuma. Ilpu nepexome Ha
COCYIMCTBHIM IMy4YoK OaszajibHasgs MeMOpaHa KamcyJjbl TpaHchopMH-
pYeTCS B 2n10MepyasapHyto 6a3aabHyio MemOpawny, a TIpU Tiepexone B
MOYEBYI0O YacTb — B 0a3aabHyl0 MeMOpPany NpPOKCUMAAbHOZ20 Ka-
Hanvya.

BHYTpeHHM# JUCTOK Karmcyiabl chOpMUPOBAH BHUCLIEPAIBHBIMU
SMUTEIUATBHBIMU KJIETKAMU — HOJOyumamu, BHICOKOCIIELIMAIU3U -
POBaHHBIMU OTPOCTYATHIMU KieTKaMu. JuddepeHmpoBaHHble MO-
JOLMTHI HECITOCOGOHBI K JEJIEHUIO U B Ciayyae ruben He MOTYT ObITh
samewtenbl. Ilom neiicTBMEM MMTOTHYECKUX ¢haKTOPOB JEIUTCS
JIUIIB SIAPO, B pPe3yJIbTaTe Yero MOJOLMThI YACTO BBIMISIASAT KaK BY-
WX MHoOrosimepHble KIeTKU. [1omoLuTh 06;1a1al0T MHOTOYMCIIEH-
HBIMU JUIMHHBIMM TMEPBUYHBIMM OTPOCTKAMU, KOTOPBIE OIUIETAIOT
BCE KAMWUISAPHAIE MMETIU U Jal0T BTOPUYHbIE KOPOTKUE OTPOCTKU —
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Cxema 18.2. CTpoeHue noye4yHoro knyb6ouka

O603HayeHNsa: AA— adpdepeHTHasa apTtepuona; A — adpdepeHTHasa apTe-
puona; IOFMK — okCcTparnoMepynsipHbie Me3aHruanbHble knetku; 'K — rpanynap-
Hble (peHuHcopepxawme) knetkn; 13 — napuetanbHbi anuTenuii; B3 — Bucue-
panbHbii anutennin (nogounTtebl); M — mMesaHruin; 3 — anpotenuii; TMB — rnome-
pynapHaa 6asanbHana membpana; MI — moyesoe npoctpaHcTBo; MM — nnoTHoe
NATHO.

«HOXKW», TOTPY>XEHHbIE B [JIOMEPYJSIPHYIO 0a3ajibHyl0 MeMOpaHy.
Hoxku Bcex MogOLMTOB TECHO TEpeneTeHbl MeXAY co00ii, oOpa3ys
gursmpayuonHble weau, KOTOPbIE 3aMBIKAIOTCSl CTPYKTypaMH BHe-
KJIETOYHOTO MAaTpUKca — wenegoimu duagppaemamu. Illenessie nua-
¢parMbl ¥ JIIOMHUHAIbHASI ITOBEPXHOCTh MMOJOLIUTOB MOKPBITHI TOJIC-
TBIM TNIOBEPXHOCTHBIM CJIOEM, GOraThIM CHAJIONpPOTEMHAMU (TIONOKA-
JIUKCUHOM, MOJOEHTUHOM U 1p.), CO3AIOIMMM BBICOKUI OTpHIla-
TeJIbHBINA 3apsii Ha nomouuTax. LlUToruiasamMa KIeToK COHEPXUT XO-
pOLLIO pa3BUTHIN anmapaTt ['obaXu, U30BITOYHOE KOJUYECTBO I'PaHy-
JIIPHOM YU DJIAAKOW SHIOIUIA3MATUYECKOM CETU, MHOIOYUCIIEHHbIE
JIN30COMBI U MHUTOXOHIPHM.. Bce 3TO CBUIETENBCTBYET O BBICOKOM
CHUHTETUYECKON M KaTaboJM4ecKoi aKTUBHOCTU nonmouurtoB. Ilona-
raloT, 4To, IIOMUMO CO30AaHUSI OTPUULATEIBHOrO 3apsiia, MOJOIMTHI
CUHTE3UPYIOT OOJIBIIMHCTBO (ECIU HE BCE) KOMIIOHEHTOB [JIOMEPY-
JISIpHOM OasajibHOI MeMOpaHbl. XOpOIIO Pa3BUTHIN LIMTOCKENET OIl-
penensier ¢opMy NOAOLIUTOB. Teo KIETOK COAEPXKUT MUKPOTPYyOOY-
KU ¥ NIPOMEXYTOYHbIEe (PUTaMEHTBI, B TO BpeMsl KaK OTPOCTKH Gora-
ThI MUKpOGUIIAMEHTAMH, COCTaBJSIIOIIMMU CTPYKTYPY HOXEK MO0~
LIMTOB.
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Puc. 18.1. I'nomepynsipHas GasaibHasi memOpaHa.

&

Tnomepyaapuas 6azanrvnan membpana SIBISIETCS OCHOBHBIM CKeJle-
TOM Ul IJIoMepyJisipHoro ny4yka. OHa npeactapasieT coboif Hernpe-
PBIBHYIO TUIacTHHY TonuuHoi 240—340 um, Gosee «ToncTyio» y
MYXXYUH, YeM y KeHIUMH. B 6azanpHoi MeMOpaHe TPaaMLIMOHHO Ha
OCHOBE 3JIEKTPOHHO-MHUKPOCKOIMYECKUX HCCHeOBAHUN BbIEISIOT
TpH ciosi. Haubosee ToJicThiil cpentuit cioit, lamina densa, obnana-
eT AJIEKTPOHHON TUIOTHOCThIO. HapyXHbIA M BHYTPEHHMIl C/lOM
uMeloT Gosiee paspexeHHbIl Marpuke (lamina rara externa u interna)
(puc. 18.1). OgHako mnocjieaHUe MCCAEIOBAHUS C MUCIMOJb30BAHUEM
TEXHUKH 3aMOpaxMBaHHs — 3amelueHust (freeze — substitution) mno-
Ka3aJx, 4TO rjoMepyinsipHas OazajbpHasi MeMOpaHa MpeicTaBiser
c0o00if TOMOreHHBIH MIOTHBIH CJIOH, CHyXauuit OCHOBOH A nojao-
LIATOB U 3HIOoTeNUs. [JIaBHBIMU KOMITOHEHTAMU [JIOMEPYIIsApHONA 6a-
3aJIbHOM MeMOpaHbl saBisiioTcst Kosutared IV Tuna, renapancysibgar-
nporeornukad (I'CIIT), namuuun u ¢ubpoHekTHH. VYKazaHHas
MeMmOpaHa sBisieTcs YHUKaJIbHBIM oOpaszoBaHueM, obianalommm
IIMPOKUM CITeKTpoM H30¢opM JaMUMHMHA W KojuiareHa [V Tuma.
[llectr pazsauuHbIX TUIOB TeHa Uit kosuareHa IV Tuna xomupyior
COOTBETCTBEHHO 1LIEIH OT o, J10 a,. Llenu oy(IV) n ay(1V) noxanuzo-
BaHbl B lamina densa, a knaccuueckue tenu o, (IV) n o,(1V) Haiine-
Hbl B cybsHporendasbHoM mpoctpaHctee. Llenu o,(IV), al(IV) n
as(1V) dopmupyior cerb, OTIIMUHYIO OT TakoBoi U3 ueneit o, (IV) u
o(1V). @yukyuonanvhoe 3nauenue STUX Pa3TUYUIA  CTAHOBUTCH
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SICHBIM IpU aHaJIU3€e IJIOMepYJsipHbIX 3abosieBaHuit: cuHapom [yna-
macyepa (E.W.Goodpasture) oOyc/ioBleH NeiCTBUEM AHTHUTEN, MHU-
IIEHBIO IUISI KOTOPBIX sIBIsAeTcs uenb o;(IV); cuHapoMm AJjbIiopra
(A.Alport) cBgI3aH ¢ MyTalMSIMM B FeHe, KoaupymoleM Lenb os(IV).
CnupaneobpasHble Liemu KoJutareHa IV Tuma, B3auMoneicTBys
MeXIy coboif, obpa3yloT rMOKyi0 HepUOPWUISIDHYIO MOJUIOHab-
HYIO CTPYKTYpY, KOTopasl CO3[aeT MeXaHUYECKHUI KapKac ISl Mpu-
KpeIUIeHUsI IPYIrMX KOMIIOHEHTOB BHeKJIeToyHoro Marpukca. Oco-
OeHHOCTM CTPYKTYpPHI IJIOMepYJIsIpHOH 0a3zanbHOl MeMOpaHbl cBs3a-
HbBI ¢ ee popMUpOBaHWEM B dMOpHUoreHese. Ota MeMbpaHa o6pasy-
eTcd M3 ABYX MeMOpaH — O6asajibHOil MeMOpaHbl BHCLEPAIbHOTO
SIUTENUS B MHBarvHanuu HegporeHHOro Iy3blpbKa M 0Oa3anbHOM
MeMOpaHbI MpeaIieCTBEeHHHKOB SHAOTENMS1, BPACTAIOLIMX B MHBArn-
Haumio. Ha cranun ¢popMUpOBaHUS KaNMWUISIPDHBIX [E€TeJb IIPOUCXO0-
AT CIIMSIHUE IBYX MeMOpaH M ¢popMUpOBaHUE €IUHON IIIOMEpYJIsip-
HO# 6a3ajibHO MeMOpaHHbI.

BDHdomenuanvHble Kaemku KalWUIAPOB IIOYEYHOTo Kiybouka
CTPYKTYPHO COCTOSIT U3 LIEHTPaJbHOM YacTH, colepxXallei siapo, U
nepudepUyecKoil, IpeacTaBJIeHHON! TOHKHUM (eHeCcTpUpPOBaAHHBIM
JIMCTKOM. B oTinyue OT (eHecTpUPOBAHHOIO SHIAOTENUSI APYrUX
JIOKaJIM3allMii MOpbl TJIOMEPYJIsIpHOro 3HaoTenusi (nuamerp S0—
100 HM) He uMeIroT nquadparMsl, T.e. OHU NMMOCTOSIHHO OTKPbITHI. 3a-
KpbIThle IMOpPbl HAIEeHbl TOJBKO HA KOHLIEBOM ¢parMeHTe adde-
pEHTHOIT apTepuoibl. JIIOMUHATbHASL MOBEPXHOCTb SHAOTEIUAIbHBIX
KJIETOK, KaK U MOJOLUMUTOB, MOKPHITA HECKOJIBKUMU NMOJTUAHUOHHBI-
MM IJIMKOIMPOTEMHAMU, 0OecCIIeYMBAIOLIMMU OTPULIATEILHBIN 3apsi.

TakuM oOpa3oM, KamnuisipHasi CTEHKAa MOYEYHOro Kiybouka,
MpeacTaBjieHHass 3HAOTEIUAJIbHbBIMU IOpaMM, TJIOMeEpYJsipHOi 6Ga-
3aJIbHON MeMOpaHoi U 1ueIeBbIMU OHadparMaMu MeXIy HOXKaMU
MMOJOLIMTOB IMpeNcTaBisieT coboil guabmpayuonnsili 6apbvep (cxema
18.3). BaprepHast GpyHKIHMS KaUUIIPHOM CTEHKM IJIsi MaKpomoJie-
Ky1 oOyciioBieHa pa3MepoM, ¢opMoi M 3apsiioM IOCJETHMUX.
OuIbTPpaLIMOHHBIN 6apbep JIErkKo MPOHULIAEM TSI BOIbI, MEJIKUX MO-
Jexyn. [losaHMOHHBIE MOJIEKYJIbl, TaKMe KaK OeJIKM IIa3Mbl, OT-
TJIKUBAIOTCSI JIEKTPOHETaTUBHBIM LIIMTOM IJIOMEPYJISIPHOTO DUJIbT-
pa, MpeAcTaBJIeHHOro TJIMKOMPOTEUHAMU MOAOLUMTOB U SHIOTENUS,
I'CIIT u oTpuuAaTENbHO 3apSI)KEHHBIMU O€JIKaMU IJIoMepyJIsipHoii 6a-
3aJIbHOM MeMOpaHbl (LoHOCceseKmueHaa QyHKyus). YMEeHbIUEHHE WIU
oTepsi OTPULIATENIBHOIO 3apsifia IIOMEPYJISIDHBIM (UJIBTPOM BeleT K
MpOTEUHYpUU. Pasmepocesekmusnas @yHKyus GUILTPaLIMOHHOIO
b6appepa obecreyrnBaeTcsl IMJIOTHOCTBIO CETH IJIOMEPYJISIpPHOM Ga3ab-
HoOt MeMOpaHbl U 1ieneBoi nuadparmoit. HeszapsikeHHbIe MaKpOMoO-
JIEKYIbl ¢ 3pHEKTUBHBIM paguycoM oKoJio 1,8 HM cBOGOIHO MpoXo-
a1 yepe3 ¢unbTp. bonbuine MakpoMoJieKyJsibl, HalpyuMep aabOyMUH
1asmel (3¢ deKTUBHBINA paguyc 3,6 HM), MOXET MPOXOAUTh PUILTP
3a CYET U3MEHEHUSI TPOCTPAHCTBEHHON KOH(MUTrypaLuu.

TToMuUMoO 3HAOTENUS U TOAOLMTOB, CYIIECTBYET TPETUI TUIT KJIe-
TOK, IUIOTHO KOHTaKTUPYIOIIUX C TJIOMEPYISIPHON 6a3albHOI MeM-
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Cxema 18.3. DunbTpaumnoHHbiit 6apbep
[no Cotran R.S., Kumar V., Collins T., 1999]

O6oa3aHaveHUa MM— Me3zaHrnansHelil maTtpuke; MK — mesaHrnansHsle Knert-
kn; IHO — anpoTtenuin; NOL — noaoumr.

6paHoﬁ, — Me3daHelaabHble KAemKu. BMECTC C Me3aHeUAABHBIM Mam-
puKcom OHM 00pasyioT mezaueuii. Me3aHTUANbHbIE KIETKH HMEIOT
OTPOCYATYIO CTPYKTYPY, B LIMTOIUIA3ME OTPOCTKOB HAMJEHBI MyYKH
MUKpO(DUIAMEHTOB, COEPXKAIIUX AKTMH, MMO3UH U o-aKTUH. OT-
POCTKHW NPUKPEIUISIOTCHA K [JIOMEPYJISIPHONM OasaibHOu MeMOpaHe u
KOHTaKTHPYIOT C 9HAOTeJIueM. Me3aHTruanbHble KIeTKH TeCHO KOH-
TAKTUPYIOT MeXIy coboi U C JPYrUMM KJIETKaMU BHEKJyOOUKOBOTO
mezanrus — kierkamu ['ypmarrura (N.Goormaghtigh) u rpanyusp-
HBIMHU KJIETKAMM IOKCTArJIOMEpYJIIPHOTO anrnapara. Me3aHrdajbHble
KJIETKM MMEIOT Ha TUIa3MOJIEMMeE pelenTopsbl Uit aHruoteH3uHa 11,
aTpuvorernTHHa (rnpeacepaHoro HaTpuiypeTHyeckoro 6enka) U Baso-
rnpeccuHa, crnocoOHBl BbIpabaThIBaTh pa3IWyHble BA30aKTHBHEIE
areHThbl, BKJIIOYAsi MpocTaHOMAbl. Ba3zoakTHUBHBIE areHThl CTUMYJIH-
PYIOT COKPATUTENILHYIO aKTUBHOCTh ME3aHTHaIbHBIX KJIETOK, 6Jiaro-
,uapﬂ HeEMY YMCHBL!JaeTCH rJiouiaab IMOBEPXHOCTH KaIlTHJLIAPHBIX I1€-
Teab U cHuXaercsi obbem GuibTpaunu. MesaHruii obecreunBaer
paBHOMEpPHOE pacrnpejie/lieHue THAPAaBIWYECKOTO MaBjleHMsi Ha Ka-
MUJUISIPHYIO CTEHKY M ycrelnHoe (GyHKIHOHHpoBaHUe (GUIbTpaLIn-
OHHoOro Gapnepa.

Kpome cokparurenbHOU (hYHKIIMU, ME3aHTHAIBHBIE KJIETKH CITO-
cobHbI K (haroMTo3y KOPHYCKYJISPHBIX YACTUL, BKJIIOYas KOJIJIOU-
Ibl, MAKPOMOJIEKYJIBI | UMMYHHBIE€ KOMIUIEKCHI, U CUHTE3y KOMIIO-
HEHTOB ME3aHTHaJBHOTO MaTpukKca (pacrionaraloierocss Mexmuy Ka-
NMWUISIPHBIMU TIEeTJISIMH). YKasaHHbIE KIETKM SIBJISAIOTCH OMHON W3
TJIABHBIX MMILEHENH NMPU MHOTUX [JIOMEPYJSIPHBIX 3a00/1€BAHUSIX UM-
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MYHHOH M HEMMMYHHOMH npuponbl. B oTBeT Ha moBpexXmeHHe OHU
MOTYT CMHTE3MpOBaTb MHOIOYMCJIEHHbIE MEAUMATOPLI, BKJIOYast M-
TOKMHBI U pocToBble (aKTOphI, olipenessiowe TabHellune Mpo-
nudepaTiBHBIE U perlapaTUBHBIE NPOLIECCH B [IOYEYHOM KITyOOuYKe.

IMonocTtb Kamcynpl MOYEYHOTo KJIyboyKa OTKPBbIBA€TCS B MPOKCLL-
MmanvHuill Kananey. IlocnenHnit UMeeT rereporeHHoe crpoeHue. Boi-
HeNA0T 3 Win 4 HUTOJIOrMYECKHU OTIMYHBIX OTHEeNa, KaXIblil U3 KO-
TOpbIX 06J1afaeT CBOMM TUINOM KiIeTOK. CTpoeHHe SMUTENUS 3aBUCUT
oT BUna peabcopbuum. Peabcopbyus mouu — 310 0O6paTHOE BCAChIBA-
HHE BOIbl U HEKOTOPBIX PACTBOPEHHBIX B HEWl BELUECTB U3 MEPBUY-
HOH MouM B KpoBb. Ilo KaHajlaM TpaHCIOpTa OHAa OCYILUECTBIAETCS
yepe3 KJIETKM 1 MeEMOpaHbl KaHANbLEB U KPOBEHOCHbIX KAIUJUISIPOB.
ITocnennue sABAAIOTCSA BETBSIMU BBbIHOCSIIUEH apTepuosibi, 0OBUBAIO-
VMU MPOKCUMAaNIbHBIN M3BUTOI KaHanel (cM. cxeMy 18.1). Beuie-
CTBa, IMOJJIeXallue BBIBOAY M3 opraHuaMa (Harnpumep, MOYEBUHA,
MouYeBasi KMCJOTA U KPeaTMHWH), He peabcopOupyloTcsi, Torna kKak
MOHBI HATpUs, KalbUMsA, XJIopa, a TaKXe IJI0Ko3a, aCKopOMHOBasi
KHCJIOTA M ApYrue IoJjie3Hble cyOcTpaThl BcachiBaloTcsl obpaTHo. Pe-
abcopblMst NPOUCXOAUT U B APYTMX OTAEJaX KaHaJIbLEB — B NeTJe
KIy6oyKa M AMCTUIBHOM HW3BUTOM KAaHAJIbLE, 3MUTENIUIA KOTOPBIX
TaKXe UMeeT reTepPOreHHyI0 CTPYKTYpY B 3aBUCMMOCTH OT JIOKaJu3a-
MM M BbinoJjiHAeMol ¢yHKuUMHU. B mnetne kiayboyka U OMCTaIbHOM
KaHajiblie, NMOMMMO peabcopOuyu, MNPOUCXOOUT KOHUEHTpALUS
Mouu. Ob6a npoitecca MAYT U B cOOUpATELHON TpyOKe.

I'mcroapXuTeKTOHMKA He(ppOHOB U COCYIOB B KOPKOBOM U MO3-
rOBOM BElIECTBE MOYEK MOANEPXKMUBAETCS NP MTOMOLUU CTPOMBI (UH-
mepcmuyus), comepXaiei WHTepPCTULHMANbHbIE KJIETKM U KOMIIO-
HEHTHI PHIXJIOH COeMMHUTENbHOM TKaHU. DYHKIUU UHTEPCTULUANb-
HBIX KJIETOK, YaCTh KOTOPBIX HAaIIOMMHAaeT OObIYHbIE (puUOpoOJIaACTEHI,
u3y4yeHsl mnoxo. Ilpeanonaralor, YTo OHM OKAa3bIBAIOT PETYJISITOPHOE
BJINSIHHE Ha KPOBOOOpaUIEHME M MPOLIECChl, MPOUCXOSIIUME B MPO-
KCHUMAJIbHBIX U AUCTAJIBHBIX U3BUTHIX KaHaNblIaX.

Pezyrayus Bcex GyHKIIUIA HeDpOHA OCYLIECTBISIETCS C TOMOLLBIO
joKcmaznomepyaapHozo (OKOJOKIyOOUKOBOro) komnaekca. B stom
KOMILJIEKCE pas3iuyaloT mpu KOMNOHeHma: TJIOTHOE ISITHO, IOKCTa-
[JIOMEPYJSIPHBIE M IOKCTaBacCKyJISIpDHbIE KIJETKM (cM. cxemy 18.2).
Ilromnoe namno (macula densa) B Kaxmnom HedppoHe chOpMUPOBAHO
IPYNIONA NPU3MAaTUYECKUX SMUTENUAJIBHBIX KJIETOK IUCTaJbHOTO U3-
BUTOIrO KaHajiblla B 30HE ero neperuba, Mexmay MpUHOCSIUE U Bbl-
HocsllUel apTepuosiaMd. DTa Irpynmna B BUIE CEKTOpa 3aHUMAET TOT
y4acTOK CTEHKHM KaHaJIblld, B KOTOPOM OTCYTCTBYET Oa3ajibHasi MeM-
O6paHa. FOxcmaznomepynsapuvie kaemku — 93TO BHUIOU3MEHEHHBIE
[JIA0KOMBIILIEYHbIE 3JIEMEHTHl CpeJHel O0OMOYKU TpHUHOCSIIEeH ap-
tepuosibl. Ha aToM cocyne oHu HopMUPYIOT HEKOE BBINIsSIYMBaHHUE,
KOHTAaKTUPYIOLLEE C IUIOTHBIM IMSATHOM, UM 00/1afaloT MHOTOYHUCIIEH-
HbIMHU CEKPETOPHBIMU TpaHyJiaMH, CONEpXAalUMMM peHUH. FOxcma-
eackKynsapHslie Kaemku TOXe o0pa3yloT cKoIiIeHHe (IOJIIOCHYIO To-
IYLIKY), PAcIIOJIOXEHHOE MEXIY apTepuojaMu B 30HE UX MPOXOX-
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JEeHUs 4Yepe3 Karcyjy MoyeyHoro kKiybouka. CYuTaloT, YTO 3TU
KJIETKH, MMelollue pasHylo ¢dopMy u OieqHbie sapa, TOXe CIocob-
HBI YYaCTBOBAaTh B CMHTE3€ pPeHWHA, ONHAKO IpaHyJ B UX LIMTOILIA3-
M€ HeT.

OcTaHOBUMCS Telepb Ha eadxcheliuux @ynkyusx noyex. Ilpexne
BCEro IOYKU pezyaupyrom obsem u Xumu4ecKkuli cocmae naasmovl Kpoeu
u enexnemoynoll ycuoxocmu. OagHa u3 GyHKLUUA — peryiasuus comep-
XaHUs HATPHUsS M BOIbI B TKAHSIX OPraHMU3Ma U MOCPEACTBOM 3TOIO
roaiepXaHue apTepualbHOro naBieHusi. MexaHUu3M TakoW peryJis-
uuu caoxeH. HanoMmHum nuuie obwyio cxeMy. PeHUH, cuHTE3Upye-
MBIif IOKCTarIOMEPYJISIPHBIMH KJIETKAMH, CTUMYJIUpPYET 0Opa3oBaHue
MEeNTHAA aHTMOTEH3MHA |, U3 KOTOPOro B Kanmuasipax JIerkux odpa-
3yetcsi ropMoH aHruoTeH3uH II. [TocnenHuit MHULMUPYET BBIPAOOT-
Ky aJIBIOCTEPOHA KJIETKAMU KOPBI HAAIIOYEYHMKOB, a TaKX€ BbI3bI-
BaeT COKpallleHWe TJaIKOMBILLIEYHBIX KJIETOK aprepuon. Yem 6oJib-
e obpasyeTrcss aHruoteH3uHa II, TeM cuibHee cyxXuBaeTcst IpocBeT
apTepvoJ, YTO caMo Mo cebe NMPUBOAUT K MOBBILIEHUIO apTepHab-
Horo naBieHMsi. KpoMe Toro, yBeJIMYEHUIO apTEPUAIILHOIO JaBjie-
HMS CIIOCOOCTBYET 3aiepXKa B OpraHM3Me HAaTpUsl U BOABI, KOTOpast
peanu3yeTcs yepe3 KOMOMHAIUIO CTUMYJUPYIOIUUX U MHTUOUPYIO-
LUMX BO3JEWCTBUI aIbJOCTEPOHA, ATPUOIENTMHA (IPEeACEPIHOro
oenka) u nodpaMuHa Ha peabcopbuuio. [ToBbllIEeHUE apTEPUATIBHOTO
aBJIeHUsI B TPUHOCSIUMX apTepuosax BJUseT Ha GapopeuenTopbl
(pPEHMHCEKPETHPYIOIIMEe KIETKU) U NMPUBOIUT K CHUXKEHHUIO CeKpe-
UMM PEHMHA M BO3BPALEHUIO BEIMYMHBI AABJIEHUSA K (PU3UOIOTH-
YecKUM BeJMYMHaM. HanpoTuB, Npu CHUXEHUHM apTEPUATBHOTO
JaBJIEHUS PaCTsSIXEeHHEe CTEHOK apTepUOJI YMEHbBILAETCS, U 3TO BBI3bI-
BAaeT YCUJIEHME CEKpPEUMH PEHWHa IOKCTarJIOMEPYJSPHbIMU KJEeTKa-
MM O TOTO MOMEHTa, KOrla JaBjeHHEe BepHeTcsl K ¢pU3MoIornyec-
kot HopMe. Ha cekpeuuio peHHHa ¥ BEJIMYMHY apTepPUaJbHOTO NaB-
JICHUSI BJIMSIIOT TakXe U Opyrue (akTopbl, HallpMMep BbIAEIEHUE
HOpaJpeHAJIMHA U3 OKOHYAHUM CHUMMNATUYECKUX HEMPOHOB B 30HE
OKOJIOKJIyOOuKOBOro KoMriuiekca. I'oBopsi 06 andokpurnHol gynkyuu
novex, cieqyer MNOMHUTh, YTO MOYKHU CEKPETUPYIOT B KPOBb IpOCTa-
[JIAaHOMHBI, TPOCTALMKIIUH, JIEHKOTPUEHBI U TpoMOOKcaHbl. BecbMa
BaXHBIM SIBJISIETCSI, HAaNpuUMep, AedcTBUE npocrarnaHauHa E,: oH
BBI3BIBAET pacciabiieHHe [NIaIKOMBIIIEYHBIX KJIETOK KPOBEHOCHBIX
COCyIOB M CHMXEHHME apTepualbHOro namjieHus. MHTepCTHLMAIB-
Hbl€ KJIETKH MOYEK CUHTE3UPYIOT SPUTPOIIOITUH — TOPMOH, CTUMY-
JIMPYIOLIUIA 3pUTPONOI3.

ITepeyncasaATh KOHCTAaHTBl HOPMAJILHOW MOYM HE BXOAMUT B HAIUU
3agayu. HamoMHuM JM1UB, YTO €€ OTHOCUTEJIbHAs IUIOTHOCTh KO-
nebnercst B npenenax 1001—1030 r/n, a pH — B npenenax 4,6—8,0.
KauecTBeHHbIE peakUMH, BHISBJISIOLIME CyMMapHble KOHLUEHTpaluUu
6enKoB, OMpYyOHHa, reMorIoOMHA, IIIOKO3bI, CaXapoB U KETOHOB
(MpOMEeXYTOYHBIX MPOLYKTOB OOMEHAa, HallpUMep CTEPOMIHBIX rop-
MOHOB, aL€TOHA U JIp.), HOJIKHBI OBITh OTpULIATENbHBIMU. HopMaJib-
Hasi MOYa MOXET COJePXaTh MUHUMAIbHOE KOJMYECTBO Pa3IMYHBIX
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SNUTENNANIBHBIX KJIETOK, CHYLIMBAIOLUMXCSI €CTECTBEHHBIM OoOpa3om
CO CTEHOK MOYeBbIX myTei. OnHaKo B Heil He OJIKHO ObITh KJIETOY-
HBIX DJIEMEHTOB KPOBHU (HOMYCKAETCS HAJIMYME B OCANKE €AMHUYHBIX
JIEKOLIMTOB).

[Ipu pa3HbIx 3a00JieBaHUSIX U MATOJOTMYECKUX MpPOLIeccax, BO3-
HUKAIOLIMX BO BCEBO3MOXHBIX OpraHax M CUCTeMax, COCTaB M OHO-
XMMUYECKHUe MMOoKa3aTeIu MOYM MOTYT CHJIbHO U3MeHsITbes. [Ipexne
yeM MepedTH K PacCMOTPEHUIO TaTOJOTUM MOYEBBLIETUTENbHOM
CUCTEMBI, KOPOTKO OCTaHOBUMCSI Ha BapUaHTaX MOUeGbiX YUAUHOPOE,
T.e. T€X 3JIEMEHTOB OcCajKa MOYU, KOTOpble B OpPraHM3Me 4eJloBeKa
NMpUOOPETAIOT UWIMHAPUYECKYIO (OPMY CJENKOB TOW WMJIM WHOI
YacTH MMOYEYHOro KaHa/Iblia U BBIAEJSIIOTCS 3aTeM ¢ Mo4yoi. IlpakTu-
YeCKM BCe OHM 00JIafaloT rMAJIMHOBBIM MaTPUKCOM (CepalieBUHOI).
DTO XOpOoIIO BUAHO B TMCTOJIOTHMYECKHMX Mperaparax. B pacuivpeH-
HBIX MPOCBETaX KaHAIbLIEB TeX IOYEeK, KOTOpbIE COAEPXAT yKa3aH-
Hble IWJIMHIPHI, MOXHO HaOJII0NaTh YETKO OrpaHUYE€HHBIE, 303UHO-
¢uIbHbIE M TOMOTeHHBIE MAacChl, UMeloLIMe BUA rdajuHa. OmHako
Te CyOCTaHIIMM, KOTOPBIE «I00aBJISIOTCS» K 9TOMY MaTPUKCY, BECh-
Ma pa3HooOpasHbl. Kpogsanbie (3pUTPOLIUTAPHBIE) YUAUHOPH. UMEIOT
OypoBaThlii LIBET U CONEPXKAT KOMITOHEHThI 3pUTPOLIUTOB (puc. 18.2,
A). OHM BCTpeyaloTcsl, HalpuMep, NpU reMaTypuu. 3eprucmoie yu-
AUHOpbL COCTOSIT M3 OEcLBETHOro, rpybo- MJIHU HEXHO-3E€PHUCTOrO
Marepuasa. OHM TOCTPOEHBI U3 PACMABIUMXCS KJIETOK IMOYEYHOro
snuTenus. Haiuyue Takux CJIENKOB XapaKTepHO Ui HEKpPOTHUYEeC-
KHX M HEKOTOPbhIX MeTaboJMYEeCKUX MOopaxeHU! KaHableB (puc.
18.2, B). Bockosuonbie yuauHopst, KPYMHBIE, TOJICTBIE U XEATOBATHIE,
HMHOIJ/IA CepoOBaThie, TOXE ObIBAIOT MPU HEKPOTUYECKUX MOPAXKEHUSIX
KaHaJjplieBoii cucteMbl. OHUM OTMeYaloTcsl MpHU TOYEYHOM HemocTa-
ToyHocTH (puc. 18.2, B). Tuaaunoswie yurundpst, 61eqHbIe, GeCLBET-
HbI€, IOYTH MPO3payHble, B MUHUMAIBHOM KOJIMYECTBE MOMANAIOTCS
B HOpPMaJIbHOM MoO4Ye, HO B OOJBIIOM KOJMUYECTBE OTPAXAIOT HaJU-
yye HapylleHUH TJIoMepyJisipHOTro ¢GpuiIbTpa.

Hapywenusa ebideaumenvroll gynkyuu TOYEK XapaKTePU3YIOTCS
pSIIOM mepMuHo8. AHypus — 3TO HEIOCTYIUIEHUE MOYHM B MOYEBOM
Ny3bIpb; eunepypukemus — ayTOCOMHO-PELIECCUBHOE HapylleHue
MeTabon3Ma, Bblpaxamolleecsl B IMOBBIILIEHHOM CONEPXaHUU MoYe-
BOIl KUCJIOTBI B MoYe; oaueypus (OJIMroypusi) — YMEHBILIEHHOE Bblle-
JICHUE MOYM; noauypus — IOBBILLEHHOE BbIAEICHUE MOYU; npomeu-
Hypus — TIOsIBJIeHUE OeJIKa B MoO4e; ypemus — IaTOJOTUYECKOe CO-
CTOSIHUE, OOYCJIIOBJIEHHOE 3aJepXKOi B KPOBU a30THUCTBHIX LIJAKOB,
aluA030M, HapyIIEHUSIMU 2JIEKTPOJUTHOTO, BOLHOTO U OCMOTHYEC-
KOTO paBHOBECHUs IPH MOYEYHOU HEOOCTATOYHOCTH; ypoaumuas —
MoO4Y€KaMeHHas1 00JIe3Hb.

bone3nu nouex o4eHb CIOXHBI. YCIOBHO UX MOXHO pa3leuTh Ha
4 epynnet B 3aBUCUMOCTHU OT TOT'0, Kakasi MOpGoJIorMiecKast CTpyKTy-
pa nmopaxeHa B OOJIbllIeN CTENEHU — KIYyOOUKHM, KaHaJlbLUbl, CTPOMA
(MHTepCTULIMIT) MJIM KPOBEHOCHBIE cocynbl. HeKoTophle CTpyKTYpbl
MoYeK, BHAUMO, Oosiee YsSA3BUMBI ISl crieludpuyecKux ¢GopM mo-
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Puc. 18.2. [1pogonxeHue.
B — ruanuHoBsle.

BpexneHusi. Hanpumep, rinomepynspHble 3a0oeBaHus vaile ObiBa-
iOT HMMYHOJIOTHYECKH 00yCAoB/ieiiiibiMii, a KalaibiieBbie (TyOyisip-
Hble) U MHTEPCTHLIMAJIbHBIE MTOPAXXEHMs Yallle BBI3BIBAIOTCS TOKCH-
YecKMMU WJIM HMHQEKUMOHHBIMU areHTaMu. B3auMmosaBMCHMMOCTb
CTPYKTYP TOYKH TIPUBOIAUT K TOMY, YTO MOBPEXAEHUE OMHOW M3 HUX
MOYTH BCErJla BTOPMYHO BbI3bIBAET TMopaxeHue apyrux. [lepBuuHoe
3abo/eBaHHE COCYIOB, HAaNlpUMeEp, MPUBOAUT K ITOBPEXICHHUIO BCEX
CTPYKTYP, 3aBUCHMBIX OT MOYEYHOr0 KpOoBOTOKA. TsKenoe MoBpex-
JIeHue KIyOOoYKOB MEepeKTovaeT KPOBOTOK Ha MEepPUTYOYISIPHYIO co-
cynuctyio cucremy. HaoGopot, paspylleHue KaHaableB 00OyclOBIM-
BaeT TOBBIIIEHUE JABJIEHMS] BHYTPU KIYOOUKOB, UTO MOXET OBIThH
npuuynHoit ux arpodpuu. Takum o6pa3om, He3aBUCHUMO OT IPOMC-
XOXIOCHHUs, ITPH XPOHHUYCCKHX 3a0oJieBaHUAX IMOYEK OTMEYEeHa TeH-
JICHLIMSI K TIOBPEXAEHHIO BCEX IIABHBIX CTPYKTYPHBIX KOMITOHEHTOB
MOYKH, YTO MPUBOAMUT K XPOHMYECKOH MOYEYHON HEeJI0CTATOYHOCTH.
KoMreHcaTopHble pe3epBbl NouyeK BeJWKH. [loaTomy, rpexie dem
BO3HMKHET siBHasi (DYHKLMOHAJIbHAsI HEIOCTATOYHOCTh OpraHa, B
HEM MOTYT Pa3BUThCH 3HAYUTEbHBIC ITOBPEXICHMUSI.

IlIupokoe ucrionb3oBaHUe OUOICUN MOYEK U3MEHMJIO TTPEICTAB-
JIeHHe O TMouyeyHbIX 3200JIeBaHUSIX, 0CODEHHO O PA3IMYHBIX THIIAX
rmoMepynonedputa. [Ins BoisicHeHUst MOP)OIOrMuecKUX 1 UMMYHO-
JIOTMYECKUX JeTaeil HCIOJIb3YIOT Ppsiji METOAWYECKHUX TIOAXOMOB.
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Tak, KOMIUIEKC ITepiodHast KMCIOTa IUIIOC PEeakKTUB — KPacHUTENb
Ingpga (HINK-, minm PAS-peakumst) okpailiBaeT 6a3aJbHble MEM-
6GpaHbl KIYOOUKOB U KAHANBIIEB, @ TAKXKE ME3aHTMANbHbIA MaTPUKC;
VMIMIIpErHALIUSL CPe30B cepeGpoM TO3BOJISIET BBISIBUTH OasanbHble
MeM6paHbl KJIYGOYKOB ¥ KAHAIbIIEB; UMMYHOTMCTOXMMHYECKUE Me-
TOIBI CAYXAT JUISL OOHApYXKEHHUsI B cpe3ax MOYeK PasIMYHBIX THIIOB
MMMYHOIJIOOYIMHOB, aHTUT€HOB, KOMIUIEMEHTA, (PUOPUHCBI3aHHbIX
COeJMHEHMI U MapKepoB Ha TOBEPXHOCTH KJIETOK; 3JIEKTPOHHAas
MHUKPOCKOIIHS [IO3BOJISIET BHISIBUTD AETANM [TIOMEPYISIPHBIX MOBPEX-
JEeHU; Apyrue creilyalbHble TUCTOJOFMYECKUE OKPACKHU AAIOT BO3-
MOXHOCTb ONpenenuTb Hannyue ¢pubpruHa, aMWiIonaa U JIMIINAOB.

18.2. BpoxneHHble AHOMAJIMA

Oxkouo 10 % HaceneHus pOXKIAIOTCS C TEMU MJIM UHBIMU MOpOKa-
MM pa3BUTHSI MOUYEBBIBOMASAIIEH cucTeMbl. B yacTHocTH, Ha runonia-
3UK Y IUCILUIA3MU MToYeK MpuxoamTes okono 20 % XpoHMYecKo# no-
yeyHoU HemocTaTouHocTH Yy aeTeid. ITonukucro3Has Gone3Hb MoYeK
(BpoXIeHHas] aHOMAaJUsl, KOTopas NMpOsSIBIASETCS Y B3POCHbIX) CIy-
XUT npuyrHoit 10 % ciyyaeB XpoHUYECKOH MOYevYHOI HelocTaToy-
HOCTU. BpoxaeHHbIE NMoYyeyHble 3a60JeBaHUsI MOTYT ObITh HACIENCT-
BEHHBIMM, HO Yallle MOSBJSIIOTCSl B pPe3yJibTaTe NPUOOPETEHHBIX e~
¢eKTOB pa3BUTHS, KOTOpPblE BO3HUKAIOT B Mpollecce recraimu. Kaxk
MPaBUIIO, AHOMAJIMHU, CBSAI3AHHBIE C [TOPOKAMM Pa3BUTHSsI, 3aTparMBa-
I0OT CTPYKTYpHble KOMIIOHEHTBbl MOYE€K W MOYEBBIBOASIUMX TyTEi.
OpnHako HaOsopaloTcsl Takxke ¢pepMeHTHbIE M MeTabonyeckue ne-
¢exThl KaHanbLIEBOTO TPAHCIOPTA, TaKMe KakK LIUCTUHYPUS U TyOy-
JISPHBIA alIUIO03.

Arene3us. O6was dgycmoponHAs aeene3us TTIOYeK, HECOBMECTUMAs C
XKHU3HBIO, BCTPEYAETCs Y MEPTBOPOXIECHHBIX jaeTeil. OHa cBsi3aHa co
MHOTHMMU JPYTUMU BPOXIEHHBIMY 3a00IeBAaHUSIMM (IedpeKkTaMu opra-
HOB, TMMOIUIA3UEeH JerKuX) U NPUBOIMT K paHHell cMepTu. Odnocmo-
JPOHHAA A2eHe3us — PellKasi aHOMAJIUSI, COBMECTUMAsI C XHU3HbIO.

IMmnonnna3us nogek. OHA MPOSBSIETCS MPeXIe BCEro B MoYeyHoH
HEIOCTATOYHOCTU. DTa aHOMAJUSI MOXET ObITh 08YCMOpOHHEl, UTO
MPUBOAUT K TMOYEYHON HEIOCTATOYHOCTH YK€ B pPaHHEM OETCKOM
BO3pacTe, ONHAKO Yauie OBIBAIOT 00HOCmOpoHHuUe TlopaxeHusa. Hc-
murHas eunonaa3us MoYeK BCTpeyaeTcs o4eHb penxko. McTuHHas ru-
MOILJIA3UPOBAaHHAsI TI0YKAa He UMeeT pyOoLoOB M objamaer MEeHBUINM
KOJIMYECTBOM IMOYEYHBIX J0JIE U COOTBETCTBYIOUIMX UM MUPaAMUI —
6 1 MeHblIIE.

DKTonmyeckne HOUkH. PasBUTHE OKOHYATENHLHOrO MeTaHedpoca
MOXET COIIPOBOXIATbCsl 0OOpa3oBaHMEM 3KTONMUYECKHUX ¢HOKYCOB,
OOBIYHO Ha @HOM&JIbHO HU3KOM YpPOBHE. DTU NOYKHK Je€XaT Hal
BEPXHHUMH KpasiMU Ta30BbIX KOCTEil WJIM B IOJIOCTU Ta3a U MMEIOT
HOpMaJIbHbIE WIM HE3HAYUTENbHO YMEHbIUeHHble pa3Mepnl. M3-3a
AHOMAJIBHOIM NO3ULIMU TETJe0Opa3sHOCTh MU U3BUTOCTH MOYETOY-
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HMUKOB MOXET CO3JaTh IMPENsSITCTBUSA IS OTTOKA MOYM, YTO CIIOCOO-
CTBYET Pa3BUTHUIO OAKTEPUANBbHON UHPEKIIUU.

ITonkoBooOpa3nas noyka. CiausiHUE BEPXHUX WIM HUXHUX TOJIO-
COB IOYEK BbI3bIBAET 0Opa3oBaHME IMOAKOBOOOpa3HOro opraHa. dTa
aHOMAJIMA JOBOJIbHO paclpoCTpaHeHa, oOHapyXUBaeTcs C YacTOTOMN
1 Ha 500—1000 naToysioroaHaTOMUYECKUX UccaenoBaHuit; 90 % Takux
MOYeK COeMUHEHBI Ha YpOBHE HUXHUX, a 10 % — Ha ypoBHE BEpXHUX
ITOJIIOCOB.

18.3. Kucro3nnie 00J1e3HH MoYeK

KucTto3Hble 60jie3HU MOYEK — TeTepOreHHasl rpymra, BKIoYa-
11[ast BpOXXIEHHbBIE U NMpUOOpeTeHHbIe 3a00IeBaHUS, a TAKXKE ITOPOKHU
passutus. [IpuBeneM kaaccuguxayuio Kucmosusix 6oae3nell nouex.

A Kucro3Ho-noyeyHas nucriasus
A TlonukucrosHoe 3a6osieBaHUE NTOYEK
ayTOCOMHO-JAOMHWHAHTHAas MOJIMKUCTO3Has 6one3Hb (B3pOCibiX
JMu)
ayTOCOMHO-pELIECCUBHAs MOJIUKHCTO3HAas 6ose3Hb (aeTeil)
A MeaynnsapHasi Kucro3Has 0one3Hb
Meny/uisipHasi rybyarasi royka
HedpoHODTU3NC — ypeMHUUecKass MeAyNisipHasl KUCTO3HAs
601€e3Hb
A IIpnoGpereHHas (oOycioBJieHHas] AUAIM30M) KUCTO3Hast ©0Jie3Hb
A Jlokann3oBaHHbI€ (ITPOCThIE) KUCTHI NMOYEK
A Kuctbl nouex npu cuHapoMax BpOXIEHHBIX aHOMaTHit
(HanpuMep, Ty6epo3HBIN CKIIEpO3)
A I'nomepynokucro3Has 6oyie3Hb
A DKcTparnapeHXMMaro3Hble MOYeYHbIE KUCThI (JIOXaHOYHO-
yarueyHble KUCTHI, TUMMaHTUTHYECKHE KMCThl BOPOT MOYeK)

KucTel pa3BuBalOTCs B pe3yjibTaTe reHeTUYeCcKoil Uiu npuodpe-
TEHHON aHOMAaJIUU, MPUBOMSIILEN K MPOJOJIXKXUTENbHON Ipoaudepa-
UMU KIJIETOK, TPAHCAMUTEJIUAIBHON CEKpELMU KUIKOCTH, Iepe-
CTpOiiKe BHEKJIETOYHOIO MaTpUKca X 00pa3oBaHMIO KHUCT.

KucTo3H0-noYeyHas Aucniasus (TEpMUH «IUCILIa3Us», KOTOPbI
B IPYrUX IjaBax O3HAyaeT CTaJAuIO pPasBUTUS OITyXoJiei, 31ech O3Ha-
4yaeT HapylIeHUe pasBUTHUSI OpraHa B Xoae SMOpUOoreHe3a U Mmocjiepo-
nosoro nepuona). bonesnns obycioBieHa aHoManuei quddepeHLn-
POBKMY MeTaHedpoca, XapaKTepU3ylollleHcsl MEPCUCTEHIIMEN B TTOYKeE
aHOMAJIbHBIX CTPYKTYp (Xpsiiua, HeaudpepeHUMPOBaHHOM Me3eHXU-
MBI, HEe3peJibIX COOUpATENbHBIX TPYOOK) U aHOMaJIbHOM OpraHu3a-
uuen nonek. B 6onbUIMHCTBE c1yyaeB OHA COMPOBOXIAETCS MOYETO-
YEe4YHO-JIOXaHOYHOU OOCTpyKLIMel, areHe3neid ¥ aTpe3ueil ypeTphl u
IPYTMMH aHOMAaJUSIMU MOYEBBIBOISIIMUX NyTei. YKaszaHHas AUCILIa-
34sl MOYEK BCTpPEYaAeTCsl KaK clopajguyeckoe 3aboyieBaHUE, He CBsI-
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3aHHOE C CEMEHHOI IpenpacriooXeHHOCTbl0. OHa MOXeT ObITh
00HO- U deycmopontell. I1pu 3TOil aHOMaJIMU NOYKHU yBEIUYEHBDL,
MMEIOT HeIpaBWIbHYIO (hOpMY U MOJUKUCTO3HBIA BUI 32 CUET KMCT
pa3HBIX pa3MeEPOB — OT MUKPOCKOMHWYECKHX OO KPYMHBIX (IUaMer-
pOM HECKOJIbKO CaHTUMETpoB). KHCTBI BBICTIAaHBI YIUIOLUEHHBIM
anurenueM. Hapsimy ¢ HopMajibHBIMU He(ppOHAMM BCTpeyYaeTcsl
MHOXECTBO He(dpPOHOB C He3peJbIMU KaHaJblLlAMU. XapakmepHoii
0COOEHHOCMBI0 2UCMON02UMECK020 CMPOeHUs TAKOW IOYKU SIBJsIETCS
HaJIMYME 0CcmpoeKog HedupgepenyupoeanHoli Me3eHXumbl, HEPEAKO C
XPSILIOM M HE3peJNbIMM COOMpaTeIbHBIMU IIPOTOKAMMU.

AyTOCOMHO-IOMHHAHTHAA NMOJMKHCTO3HAA (0JIe3Hb MOYEK Yy B3pocC-
JIBIX. 3TO OTHOCUTEJILHO paclipocTpaHeHHOoe 3aboJieBaHUE, MOPAXKAET
npubausnurensHo 1 yenoseka Ha 1000. UM crpamarot 10 % nui, HyX-
JAIOLLMXCS B TepecanKke MoYeK U XpOHUYECKOM reMmomuanuse. Takas
OoJie3Hb Bcerna deycmopornHaa. BHavane B 06pa3oBaHUM KMCT Y4acTBY-
10T JIMLIb OTAENbHbIE MOpUUM HeppoHOB. [ToaToMy dyHKUMH TMoyek
OCTalOTCsI COXpaHHBIMU 10 40—50-neTHero Bo3pacTta. Y GoJNbUIMHCTBA
OOJIbHBIX pa3BUBAETCSI TUIIEPTEH3UST UJIM MPOrpecCUpyeT XPOHUYecKast
MoyevyHasi HeloCTaTOYHOCTh. IIpH ayTOCOMHO-IOMMWHAHTHOM IT1OJIH-
KHUCTO3HOU OO0JIe3HU MoueK Habirogaercsi AByCTOPOHHEE YBEJIUUYEHUE
rnoyek. [Toyky MOryT HOCTUraTh O4eHb OOJBIIMX Pa3MEpPOB U UMETH
Maccy 1o 4 kr kaxmasi. IX HapyxXHas MMoBepXHOCTh JedopMUpoOBaHa
MHOXECTBOM KHUCT HUaMeTpoM 3—4 cM, MeXNy KOTOPLIMH HaXOASITCS
y4acTKM COXpaHHoOM mnapeHxuMbl. [lon mukpockonom MoxHo obGHapy-
XUTh GYHKLMOHUpYolIHe HedpoHbl. KUCTHI 3a10AHEHbI TPO3pavHOii
CEpPO3HON WIM MYTHOM KPacHO-KOPMYHEBOM XUIKOCTBIO (pe3ybTar
KpPOBOM3IUSAHMIT). OHU 00pa3yloTcst U3 KaHaJbLieB U OObIYHO BbICT/IA-
Hbl MepexonHbiM anuTenueM. [Ipyu 3ToM 3ab6ojieBaHUM AJIUTENIbHOE
BpeMsl HabJIonaeTcsl a30TeMusl, MeIJIEeHHO Iporpeccupyouiasi B ype-
MuU10. Ox010 30 % GONBHBIX YMUPAIOT OT MIOYEYHOM HEAOCTATOYHOCTH,
30 % — oT ocnoXHeHU runepTeH3uu (60JIe3HU cepjilia, KPOBOU3IMS-
HMSI B MO3T, pa3pbIBbl aHeEBpU3M) U 30 % — OT NMpUYKH, He CBI3aHHbIX
C OCHOBHBIM 3a60Ji1eBaHUEM.

AyTOCOMHO-peneccCHBHAA MOJHKHCTO3HAA 00J1e3Hb MOYEK Y JETEN.
OHa reHeTUYECKH He CBsI3aHAa C NOJUKUCTO3HOH OO0JIe3HbIO MOoYeK
B3pPOCJIbIX M HacjemayeTcsl 10 ayTOCOMHO-pelecCUBHOMY Tuiy. M3-
BECTHBI TEepUHATAIbHBbIN, HEOHATAIbHbIA, UH(PAHTUIbHBIA U I10BeE-
HWIbHBIA nodmunst 60JIe3HU, BbIIENsIEMbie B 3aBUCMMOCTU OT Bpe-
MEHU TPOSIBJIEHUS] U HAIUYUS CBSI3aHHBIX U3MEHEHUH MeYeHU.

[Touku yBenMYEHBI, UMEIOT IIANKYIO NTOBEpXHOCTb. Ha pa3pe3e B
KOPKOBOM U MO3roBOM Be€LIECTBE BUJIHBI MHOIOYHUCJIEHHBIE MEJIKHUE
KUACTBI, 4YTO CO3[aeT ry0yaThlii BWjA TKaHW opraHa. PaciumpeHHbie
BBITSIHYTBI€ KaHAJIbIIbI PACITOJIOXEHBI MO MPSIMBIM YIJIOM K ITOBEPX-
HOCTH ITOYKM M 3aMellaloT KOPKOBOE U MO3ToBoe BelllecTBo. [ucmo-
Aoeudecky oOHApYyXHUBAIOT MELIOTYATOE WM LMWJIMHAPUYECKOe pac-
IuMpeHHe cobupartenbHbIX TPYOOK. KHUCTBI BhICT/IaHBI KYOUYECKUMU
KJIETKaMH, CBUAETEJbCTBYIOIIMMU 00 HUX MPOUCXOXIEHUU U3 COOU-
paTenbHbIX TpyOOK. 3abosieBaHMEe Bcerna OBIBAET 08YCMOPOHHUM.
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ITpakTyecku BO BCEX CIy4Yasix BCTPEYAIOTCS MHOTOYUCIEHHBIE
KHUCTBHI B MEYEHHU, BBICTJIAHHbIE 3nuTesiueM. KpoMe Toro, ormMeueHa
npoyudepanysi NOPTaIbHbIX KEJYHBIX TPOTOKOB.

Kucrosnbie 3a001eBanus MO3rOBOro BemecTBa movek. [IByms oc-
HOBHBIMM munamu Kucmo3Hou 601e3Hu MO3TOBOTO BEUIECTBA MOYeK
SIBSIIOTCS  eybuamoe m0320680€ Gelyecmeo No4Ki W Hegporogmusuc.
TepMuH <«2ybuamoe eewjecmeéo no4Ku» OTPAXKAET MHOXECTBEHHOE
KHCTO3HOE pacliupeHHe coOUpAaTeNbHbIX TPYOOK B MO3TOBOM Bellle-
ctBe. Hegpornogpmusuc — ypeMUUECKU KOMIUIEKC MPU KUCTO3HOM
3a6o0JleBAHMM MO3TOBOIO BEUIECTBA — IMpeACTaBisieT coboil rpynity
MPOrpeccUpyrolnX 6oJie3Heill MoYeK, KOTOpble 0ObIYHO HAYMHAKOTCS
B nercrBe. X obwas xapaxkmepucmuka: pasHO€ KOJUYECTBO KHUCT
MO3roBOro BEI[ECTBa, COMPOBOXIAlOLleecsd 3HAYMUTEJbHON aTpo-
¢ueit KaHaIbLEB KOPKOBOIO BEIIECTBA U MHTEPCTULHUAIbHBIM HUb-
po3oM. Makpockonuuecku TIOYKU MEJTKHE C 3€pHUCTONA MOBEPXHOC-
Thi0. B MoO3roBom BelllecTBE BUAHBI KUCTHI, OCOOEHHO MHOTIOYMUC-
JIEHHBIE B KOPTUKO-MeNYJUIsIpHOIl obG1acTi. Mekue KUCThl BcTpeya-
IOTCS TakXe B KOPKOBOM BellecTBe. OHM BBICTJAHBI IUIOCKUM WX
KYOUMYECKUM 3ITUTEIUEM U OKPYXEHbI BOCTIAIUTEIbHBIMU KJIETKAMHU
JIN0O COENUHUTENbHOU TKAHBIO.

IIpuoGperennas KucTo3Has 0oJe3nb (CBA3AHHAA € JHAIM3OM).
B moukax mauuMeHTOB ¢ TEPMUHAJIBHOU cTagueil 3aboyieBaHUK Mo-
YyeK, TpeOyolleil IIUTENbHOTO fUanu3a (OYUCTKU KPOBU OT MeTabo-
JIMYEeCKUX IIUTAKOB C IMOMOIUBIO anmapara «McKyccTBeHHAas MO4YKa»),
WHOTAA BBISBJSIOT MHOTOYMCJIEHHBIE KUCTBI B KODKOBOM U MO3rO-
BoM BelrecTBe. Kuctol guamerpom 0,5—2 cM colepxXxaT Mpo3payHyio
XKUIKOCTb M YaCTO KPUCTAJLUIBI OKCANIaTa KaJIbLUs, BBICTJIAHBI TUMEP-
IUTa3UPOBAHHBIM UJIM YIUIOLIEHHBIM KaHAJIBLEBBIM anuTenueM. Bos-
MOXHO OHU 00Opa3yloTcsl B pe3yabTaTe OOCTPYKLIMU KaHaJbLEB U3-3a
HHTEpCTUUMAIbHOTO ¢$ubpo3a MM 3aKYIOPKU KaHANbLEB KPUCTAI-
JJaMU OKCaJIaTOB.

ITpoctrie kmcThl. Kak eguHUYHBIE, TaAK U MHOXECTBEHHBIE
KHUCTbl OOBIYHO BCTpe4alTCs] B KOPKOBOM BellecTBe. Yaie oHu
UMeloT auamerp 1—5 cM, HO Moryt gocturath pasmepa 10 cM u
6osee. OHU MONYNPO3PAYHBI, OKPYKEHbI Cepoil, OaecTsiueit, riami-
KOl MeMOpaHoOIl ¥ 3amOJHEHBI MPO3payHOH XUIAKOCThIO. Mukpocko-
nuyecku 3TU MEMOPAHBI COCTOSIT U3 €IMHCTBEHHOIO CJIOSI KyOuuec-
KOro WJIM YIUIOIIEHHOTO 3IMUTENUs, KOTOPbIHA B OONBIIMHCTBE Cllyya-
eB MOJHOCThIO aTpodupoBaH. [IpocThie KHUCTHI Yalle Bcero obHapy-
KUBAIOT ITPU MATOJIOTOAHATOMUYECKOM HCCIENOBaHUHU.

18.4. I'nomepyasipunie 6ose3nn (00uIMe CBEACHNN)

I'moMmepynsipHble (KnyOOuyKoBbIE) O0JIE3HU SBISIOTCS MPUYMHOMN
HEKOTOPBIX cepbe3HbIX MnpobieM B Hedposoruu. Hampumep, xpo-
HUYECKUIA rIoMepyloHedpUT — oaHa U3 HauboJsiee paclpocTpaHeH-
HBIX MPUYUH XPOHUUYECKOH MoyeyHoif HegocTaTouHoCcTU. Kiny6ouku
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MOTYT OBbITh MOBPEXIEHBI MOA AeHCTBUEM pa3iIMyYHbIX (akTopoB, a
TaKXe IMpU CUCTEMHBIX 3aboJjieBaHUSIX. AYTOMMMYHHBbIE 3abosieBa-
HMSI, TaKHe KaK CUCTeMHasl KpacHasi BOJ4aHKa, COCyAUCThIe 3abolie-
BaHUS — TUIEPTEH3UST U Y3EJKOBBIH IMepUapTepuuT, MeTabosmyec-
KHUe 3abosieBaHMs (caxapHbIi nuabeTr), a TakKXe HEKOTOpble BPOX-
IeHHble 3a0oeBaHus (Hampumep, 6one3np Pabpu), yacTo MoBpex-
JIAIOT KIybouyeK. PasnuyaoT nepeuunsii 2aromepynronegppum, npu Ko-
TOpPOM IOYKa SIBJISIETCS €AUHCTBEHHBIM WJIU MPEUMYILUECTBEHHO IO-
BpEXJEHHBIM OpPraHOM, U 6MOpUYHblI 210MepyAOHedpum, TIpU KOTO-
POM 3TOT INAapHbIN OpraH IOBpEXOAeTcsl B pe3ysbTare Kakoro-iaumbo
ob1ero 3aboseBaHus.

PaszHpie THIBI IJIOMepyioHedpUTA XapaKkmepu3ylomces OLHOMN
(unu 6ojiee) U3 4 OCHOBHBIX mKaHesvix peaxkyuii. Mrozoxkaemounocme
(eunepyenntonaprHocms) KAy604Kk0o6 BO3HUKAET MPU TaK Ha3bIBAEMbBIX
BOCITJIMTEJIbHBIX TMOPAXEHHUSIX, COMPOBOXIAIOLUUXCS YBEIUYEHUEM
KOJIMYECTBA KJIETOK B KIIyOouKax. OTa MHOTOKJIETOUHOCTb CBSI3aHA C
OQHOI NMPUYMHOM MIU KOMOUHaUMeil IOBYX CJELyIOLUUX TPUYUH:
nponudepanueil Me3aHrHaabHbIX, SHAOTEIUAIBHBIX, @ B HEKOTOPHIX
clyyasix M NapUeTATbHbIX BMUTEIUATbHBIX KJIETOK; JeHKOILUTApHOIA
MHGUIbTpaLMENd, cocTosIIIeil U3 HEUTPOhUIOB, MOHOLUUTOB, a NMPU
HEKOTOpBIX 3a0oyieBaHUsIX U JuMdoLuToB. Habnonaor ymoawenue
6a3anvHoli membpansl. I1og CBETOBBIM MUKDOCKONOM DTO U3MEHEHHE
IPOSIBJISIETCS] B YTOJIUEHUM CTEHOK KaluWJUISIPOB, JIy4lle BCero BUAU-
MOM B cpe3ax, OKpalleHHBIX ¢ moMollbio PAS-peakuuu. Ipu azex-
MPOHHOU MUKPOCKONUU MOXHO PpAacIlO3HATh IMPUYMHY YTOJILEHUS:
yTOJIIEHUEe coOCTBEHHO Oa3anbHOi MeMOpaHbl, HallpUMep IpU AUa-
6eTMYECKOM [JIOMEPYJIOCKIEPO3€; OCAXIAEHHE aMOpP(HOIo 3JeK-
TPOHHO-IUIOTHOI'O BELIECTBA, MPEACTABJISIIOLIETO COOOM MPeLUITUTH -
poBaHHbIE O€JIKM Ha 3HAOTEJHAIbHOU UM SMUTETUATIBHON CTOPOHE
6a3anpHOi MeMOpaHbl UM B caMoil 6asanbHoi MemOpaHe. Haubo-
Jiee pacrpoCTpaHEHHBIA THUI1 YTOJLUIEHUSI OOYCJIOBJIEH MOSIBJIEHUEM
cy63MUTEMUANbHBIX JEMO3UTOB, HAIPUMEDP IIPU MEMOPaHO3HOM IJIO-
MepyJioHedpuTe. i

Ipu riomepynoHedpuTe MOTYT OBITh euasuno3 u ckaepos. I'wanu-
HO3 KJTyOOYKOB CBSI3aH C HaKOITJIEHHMEM BEILECTBa, KOTOPOE TOJ cée-
mogbiM MUKPOCKONOM BBITJISIIUT TOMOT€HHBIM U 303MHOMUIBHBIM.
Ilpu anekmponHoli Mukpockonuu BUOHO, YTO 3TO BELIECTBO PaCIOJIO-
>K€HO BHE KJIETOK M COCTOUT U3 MPEeLUITUTUPOBAHHBIX OEJIKOB IIa3MBI.
Ha6monaercss Takxe yBeludeHUe coOcTBEHHO 6Ga3ajibHOM MeMOGpaHbI
U ME3aHTMATBHOIO MaTpUKca. DTH U3MEHEHHUsI TIPUBOIAT K obutepa-
[IMY KAITWUISIPHBIX METEJb [TOYEYHOTo KiIybouka (CKJIepo3) U pa3BuBa-
I0TCS1 OOBIYHO B UCXOZE PA3TUYHBIX [JIOMEPYJISIPHBIX MOBPEXIEHMUIA.

JononHuTebHBIE TIOBPEXACHUS BBI3BIBAIOT ocaxneHue bpubpu-
Ha M aHOMAJIBHbBIX BelIECTB (aMWIOMAA, TaK HAa3bIBAEMBIX «TLTOTHBIX
NETMO3UTOB», IUITUIOB), HHTPATJIOMEPYJISIPHBIA TPOMOO3.

ITo MacmTaby ¥ JIOKaaIU3aUMU NOpaXCeHus Pa3[eNsdioT Ha 210-
banbHble, BOBJIEKAIOLME B ITATOJIOTUIO LIEJIbINA KIyOouek; cezmenmap-
Hble, TIOpAXKAIOLKME JIMIIb YacTh KIyOouKa; duggy3sHsie, 3aXBaThIBAIO-
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Cxema 18.4. Buabl noBpexaeHuit NoYeuHbIX KIyboykos

)
r

O603HayYeHMUA: a— HOPManbHbLIA KNyboyek; BUab NOBPEXAEHUN NOYEUHbIX
kny6o4ykos: 6 — rnobansHoe; B — cermeHTapHoe; r — andoysHoe; a4 — ¢pokanbHoe.

LIME BCE KIYOOUYKH; (hokasnbHbie, TOBPEXMAIOIINE YACTh MOYEYHBIX
K1yboykoB (cxema 18.4). DT TepMHUHBI MCIOJH3YIOT B THCTOJIOTH-
yeckoi Kj1accupuKaluuu rioMepyioHedpura.

XoTS Kaunu4eckas KapmuHa KaXIOro THUMA TJioMepyJoHedputa
MMEET CBOM OCOOEHHOCTH, CYILECTBYET 4 OCHOGHbIX NpAGlUAA, KOTO-
pbie, XOTS ¥ He a0COJIIOTHBI, HO MpUEMJIEMBI Ul OOJIBIIMHCTBA CIIY-
yaes.

A CTpyKTypHBIE M3MEHEHUs TJIOMEpyJisipHOU OasajbHOl MeM-
OpaHb! (B OCHOBHOM CBSI3aHHBIE C €€ YTOJIIEHHEM) WIM Mac-
CUBHbIE HAKOIUIEHMSI ME3aHTMaJbHOTr0 MAaTPMKCA MPUBOIAT K
MAacCHBHOM MoTepe 6ejika ¢ MOYOM M pa3BUTHIO Hegpomuvec-
K020 cundpoma.

A I'momepynsipHbie MoBpexaeHUst, oOycioBieHHbIe nposndepa-
LMeH 3HIOTEIUAIbHBIX UM ME3aHI'MAJIbHBIX KJIETOK, CBSI3aHbI
C pa3BUTUEM IeMATYPUHU, WIN Hedpumuueckozo cuHdpoma.

A Ecnu nmoBpexnenust 6azaipHoOit MeMOpaHbI COMPOBOXIAIOTCS
KJIETOYHOI nponugepalueil, To roBopsT O HAIUYUU CMeuaH-
H020 Heghpumuyeckozo/Heghpomuneckozo cuHdpoma.

A Eciv moBpexneHUsi KIYOOYKOB pa3sBUBAIOTCS ObICTpo U
nmeroT nuddy3HbIil XapakTep, pa3sBUBaeTCsl KapTUHA 0Cmpou
noueuHou HedocmamouHocmu.

PaccmoTpum namoeenes enomepyaspusix nospexcderuil.
B ocHoBe GonBLIMHCTBA cilydyaeB EPBUYHOIO IJioMepyloHedpu-
Ta ¥ MHOTHX BTOPUYHBIX IJIOMEPYJIONATUN JIEXUT UMMYHOONOCPedo-

24



Cxewma 18.5. MexaHuamMmbl 06pasoBaHus AEeNO3UTOB

a. Uupkynupytowme 6. UMMyHHbI@ KOMNAEKCHI in situ
MMMYHHbIE KOMNNEKCbi
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OcCTpbili CbIBOPO-  Hedput XaitMarHHa AHTW-TMB- HedpuT

TOUHbLIA HePpUT

6anHoe eocnaseHue. UMMYHHbIE MEXaHU3MBbI, C KOTOPHIMU CBSI3aHbI
MMMYHHbIE TOBpEXNEHM s, MOAPOOHO OIMMCaHBI B IjiaBe S.

Ocmpoe socnasenue XapakTepu3yeTcsi UHQWIbTPALUEH ITOYeYHO-
ro Ki1yboyka JIeMKOLUTAMM M OTEKOM, MHOTAA COIPOBOXIAoleecs
HEKpO30M, reMopparusiMu 1 Tpom6o3oM. IlpeobiagaHue HeiTpopu-
JIOB THUITMYHO IJISI OCTPOTO BOCHAJIEHMS, B TO BPEMS KakK JUIsA XPOHM-
yeckoro 6ojiee XxapakKTepHO HaIM4YMe B WHGUIBTPATE MOHOILIUTOB M
JIMMGOLHUTOB.

B noueunom xaybouxe eucmonozuveckas KapmuHna XxapakTepusyer-
¢S TUNEPKIETOYHOCThIO, HAOyXaHUEM KJIETOK, HEKPO30OM M OTJIOXe-
HUAMH (UOpHHA B KaNMWUISPHBIX METIsAX. [MnepKieTouyHocTh 00y-
cJIoBJIeHa KaK HHUIbTpaLMeil KiybouKa JeHKOUMTAMH, TaK U Mpo-
Judepanuneid KIEeTOK MOYEYHOTo KJyboyKa — Me3aHrMaJibHBIX Kle-
TOK, SHIOTENIUS] U MapUETAJIbHBIX SMUTEAUAIBHBIX KieToK. Hekpos
TJIOMEPYJISIPHBIX KJIETOK XapaKTepHU3YeTCsI KAPMOPEKCHCOM U IMTUKHO-
30M siep, HaKoIUIeHUeEM (GUOpHUHA BMECTO Pa3pyLIEHHBIX KIETOK U
Jm3ncoM MaTtpukca (GubpuHoUIHBII HEKpPo3). B ocHOBe 3THX Hapy-
LIEHUI JIEXUT BblAEJIEHHE KOMIUIEKCa MEIMATOPOB, BKJIIOYAsT KOM-
TOHEHTHI KOMIUIEMEHTA, (haKTOPBI KOAryjsiliui, METabOIUThl KUCJIO-
pona, IpoTreaspl, 3UKO3aHOMABI, LUUTOKUHBI U Ap. IloMuMo sToroO,
BOCMAJIEHUE COMPOBOXKIACTCS IMOSIBIEHUEM B MOYEYHBIX KIyOOYKax
OMAOHCEHULI UMMYHHBIX KOMNAEKCO8. DTOT MPOLIECC B CTEHKE IJIOMe-
PYJSIPHBIX KalWUISIPOB — IEPBbIA MEXaHU3M MMMYHOOIIOCPEAOBAH-
HOTO MOPAXEHMs, KOTOPhIi ObLT UACHTUGULHUPOBAH.

CylecTBYIOT dge gopmel nogpescoerull noweuHsix Kayboukog, o0b-
yCJIOBJIEHHBIE JeHACTBUEM anmumen: 1) MOBpeXIEHUSs, CBA3AHHbBIE C
OCaXIEHUEM PACTBOPUMBIX UUPKYAUDPYIOUUX UMMYHHbIX KOMNAEKCO8;
2) TOBpPEXIOEHUsI, BHI3bIBAEMBIC GHMUMEAAMU, CBA3LIGAIOUWUMUCA in
situ TMOO ¢ HEPACTBOPUMBIMM TJIOMEDPYJISIPHBIMU aHTUTE€HAMH, JTUOO
C aHTUIeHaMM, BHEIPEHHBIMU B ITOYEYHBIA Kiybouyek (cxeMa 18.5).
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Puc. 18.3. 'panynsipHoe cBeueHHe B Kn1yOoyKe NMPH OCTPOM CHIBOPOTOYHOM
HedpHTe.

OTioXeHHe OHPKYJIHPYIOIIMX HMMYHHBIX KOMILIeKcoB. Jlojroe
BpeMS OHO paccMaTpUBAJIOCh KaK Hauboliee BaXHbI GakTop UMMY-
HOKOMIUIEKCHOTrO rioMmepysoHedputa. I'paHynspHoe cBeyeHHE MM-
MYHOTIJIODOYJIMHOB M KOMIUIEMEeHTa B KJIyDOuKax, CTeHKax COCYI0B M
OazanbHOil MemOpaHe KaHa/IbLUEB IPU MMMYHOMIIOOPECUEHTHOM
MHKPOCKOIIMM CBMJIETEJILCTBYET 00 YYaCTMM MMMYHHBIX KOMIIJIEK-
COB B MartoreHese riaomepyioHedpuTa, BACKYJIUTA U TYOYJIOUHTEp-
crunuansHoro Hedpura (puc. 18.3).

DKCIEpUMEHTANIbHbII HEMPUT JIETKO BOCIIPOM3BECTH C TMOMO-
[bl0 BBeAeHHSI OOJIBIIMX KOJMYECTB 4yXepojHoro Gesnka (modeans
ocmpoezo cbleopomoynozo Heghpuma). B oTBeT BhipabaThIBAlOTCS AHTH-
Tea, CBS3bIBAIOIUME BBOAMMBII AHTUIeH W (DOPMMPYIOILUE KOM-
[UIEKCHl AHTUI€H—AaHTHUTEN0. AHTUTEa HE UMEIOT UMMYHOJOTHYec-
KOU crieiipUYHOCTH JUTS COCTABHBIX YaCTel KiyDouka, a KOMIUIeK-
Cbl OKa3pIBAIOTCSL B KJIyDoukax Giaromapsi uX (pM3MKO-XMMHYECKHM
0CODEHHOCTSIM M TEMOJUHAMMYECKHUM (haKTopaM, CBOMCTBEHHBIM
MmoyeyHoMy KJIybouky (cMm. cxemy 18.5).

MHorue HcciaenoBaTeM, M3MEHSS YMCIO0, BpPeMsl M IPHPOAY
BBOIMMOIO aHTUIEHA, BOCIIPOU3BOAWIN OOJIBIIMHCTBO MOPGDOIOTrU-
yeckux (popM OCTPOro U XpOHUYECKOTO HMMYHOKOMILUIEKCHOIO IJI0-
MepyioHedpurta. Ha ocHOBaHMM MOJYUEHHBIX JAHHBIX OB BLIABU-
HYTa TEOPHUsI O TOM, 4YTO Bce (hopMbl HUMMYHOKOMILIEKCHOIO HeppH-
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Puc. 18.4. JIluneitHoe cBeyeHue npu aHnTH-I'BM (rnomepynapHas GaszanbHasi
MeMbpana) Hedpura.

Ta 4eJOBeKa BbI3BIBAIOTCA OTIIOXKEHUEM HUPKYJIUPYIOLIUX MMMYH-
HbIX KOoMIUIeKcoB. OIHAKO, KaK MOKa3aju JajkHeilme ucciaenoBa-
HUSI, YPOBEHb LIUPKYJIUPYIOUIUX UMMYHHBIX KOMIUJIEKCOB He Bceria
KOPPEJIUPYET C TSXKECTbIO MOBPEXIEHHUS .

Ocaxpenne HUMMYHHBIX KOMILIEKCOB in situ. B ocHOBe apyroro me-
XaHWU3Ma, BBI3BIBAIOLLErO IMOBPEXIAEHUS B IIOYEYHOM KIIYOOUKE, JIEXKHUT
ocaximeHue MMMYHHBIX KowmIulekcoB in situ. [lpu artoit dopme mo-
BPEXIEHUSI AHTUTEJIA PEAarupyloT HENmocpeJICTBEHHO ¢ MOCTOSHHBIMM
KOMITOHEHTaMHU KJIybouka (Harpumep, koyutareHoM IV Tuma B rnome-
pyJsipHO# OazanpHOi MeMmbpaHe) WKW aHTUreHaMu, BHEJAPEHHBIMU B
KJI1yO0ouKM (CBA3BIBAHWE KATUOHHbBIX IeTepOreHHbIX OEJIKOB ¢ rJioMepy-
JApHOM GasasbHOI MeMOpaHoit). JInHeliHOe cBeYyeHHe UMMYHOIIIODY-
JIMHOB BIOJIb TJIOMEPYJIApHON GasanbHoit MeMOpaHbl MPpU UMMYHO-
urroopecLleHTHOM MMKPOCKOIMHM YKAa3blBaeT Ha CBSI3bIBAHME in situ
AHTUTEJI K IJIOMepYJIsipHOi DaszaibHOi MeMOpaHe ¢ ee KOMITOHEHTAMU
(puc. 18.4). B Hacrosiliee BpeMs 3TOT MEXaHU3M PacCMaTpPUBAIOT Kak
eedywuii ¢ namoezenese GONBIIMHCTBA hopM riomepysioHedpura.

CyliecTBYeT HECKOJIBKO IKCHepUMEeHmanbHblx Modenell, oTpaxalo-
ILMX Pa3IMYHbBIE MEXAHU3Mbl aHTUTEJIBHOTO [JIOMEPYJISIPHOTO MOBPEX-
nenusi: anmu-I'BM (rnomepynsipnas GazanpHas MemOpana)-HedpuT
[HedpoTokcuueckuit Hedpur, Macyru (Masugi)-HedpuT]|, aHTUINU-
TeJIUAIbHO-KIIETOUHBIH Hedpur [Hegpum Xaiimana; Heyman], antu-
Me3aHIrHaJbHO-KJIeTouHbIi Hedput (awmu-Thy 1. I-neghpum), nedppur,
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VHAYLMPOBAaHHBII ayTOAaHTUTEIAMM K LIUTOILIa3Me HeiTpoduiios [an-
tineutrophil cytoplasmic autoantibodies (ANCA)-negpum].

AHTUu-I' BM-He @ puT. B3aroit MofeH aHTUTEIA HalpaBJie-
HbI HEMOCPEACTBEHHO NMPOTUB AHTUTEHOB, CTPYKTYPHO PACIIOJIOXEH -
HbBIX B 6a3aibHOM MeMOpaHe Kirybouka (cM. cxeMy 18.5). BBemeHHbIe
aHTHUTEJIa OCENAIOT Mo Bcell MIMHe 6a3aibHON MeEMOpaHbI ITI0YEYHOTO
KJIyOouka, BbI3bIBasi NpU UMMYHOGMIIOOPECLIEHIIMM T'OMOTEHHOE,
nmuddysHoe, 1uHeitHoe cBeyeHue (cM. puc. 18.4). Hepenko aHTuTE-
72 K IJIOMepyJisipHoi 6a3aibHoii MeMOpaHe MepeKpecTHO pearupyioT
¢ IpyruMM Oa3ajibHbIMM MeMOpaHaMHu (OCOOEHHO JIEFOYHBIX ajibBe-
0J1), BbI3BIBAasi OTHOBPEMEHHOE MMOBPEXIECHUE JIETKUX U MoYeK (CHUH-
npcm I'ynmacyepa, cM. HUXe). AHTUTENbHBIA HedpUT BcTpevaercs
MeHee w2M B 5 % ciyyaeB mioMepyioHedpUTa YeloBeKa. BoablmH-
CTBO CJIyYaeB aHTUTEJIBHOTO HepHUTa XapaKTepU3yeTCs TSXKEIbIMU
[JIOMEPYJISIPHBIMU TTOBPEXIEHUSIMU U pa3BUTHEM OBICTPO Iporpec-
CUpPYIOLE MOYeYHOI HEAOCTATOYHOCTH.

Hedput XaitmaHa Mogens 6buia rojydyeHa nyreM UM-
MYHM3aLMK KPBIC CYCITEH3HEeil KOPKOBOIO CJIOSI IMOYEK XHUBOTHBIX.
DTa Mojesib IOJIyYusia Ha3BaHUE aKmueHo20 Hegpuma Xaiimana.
ITo3xe ycTaHOBWIM, YTO aHTHUTENA, oOpa3yolmecs y Kpbic, Harpas-
JIEHbI TMPOTUB aHTUTEHA, JIOKAJIU30BaHHOTO Ha IIETOYHON Kaiime
SIIMTENUS] TPOKCUMANBHBIX KaHaiublieB U nomoumtax (Fxl1A-aHTu-
red). Ilpu BBemeHuu aHTUTEN K Fx1A-aHTureHy ObLia moJsiydeHa
naccuenas gopma Hepuma Xaiimana. AHTUTENa GHOPMUPOBAIM in
situ JIermo3UThl HUMMYHHBIX KOMILTIEKCOB, KOTOpPbI€ MPU 3JIeKTPOHHOM
MHUKPOCKOIUHU JIOKAIM3YIOTCS BAOJb CyOSNMUTENMaNbHON IOBEpX-
HOCTH 6a3ajibHOI MeMOpaHbl, HAITOMUHAas1 MEMOPAHO3HYIO [JIOMEpPY-
JIONATUIO Yy yestoBeka (cM. cxemy 18.5).

AHTuUu-Thy 1.1-He d p urt. Thy 1.1-antureH sipnsiercsi doc-
haTUIMINHOZUTONBHBIM TJIMKOIIPOTEMHOM, 3KCIPECCUPYEMBIM Ha
TUMOILUTAX, PsIie KIETOK COENUHUTEIbHOU TKAHU U Ha ME3aHTHAJIb-
HBIX KjeTKax KpbIc. Ilpu BBeneHUU aHTUTEN K Thy 1.1-aHTuUreHy
aHTUTeNa (PUKCUPYIOTCS Ha Me3aHTHAJIbHBIX KJIETKaX, pa3BUBaeTCs
ME3aHTHOJIM3UC C Tocieayloieil mponudepaureii Me3aHTMATbHbIX
KJIeTOK. Bce 3To HarmoMHUHaeT UMMYHOKOMIUIEKCHYIO (hOpMY Me3aH-
ruonpoudepaTUBHOroO riioMepyioHedpuTa yejoBeka.

ANCA-He d puT. MuieHswo s HEUTPOPUABHBIX ayTOAH-
TUTEJ CIyXaT OeJIKM UMTOIUIa3MaTUYECKUX rpaHy]l HeUTpoduios u
nu3zocoM MoHouutoB. PaspuBawiuiics ANCA-HedpUT CONMpoBOX-
naercsi UHGUIbTpaLMENH MMOYEYHOro KIyoouKa HeliTpodrwIiaMu U Mo-
HoOLUTaMU, GUOPUHOUIHBIM HEKPO30M U pacnauoM JeHKOLUTOB.
Hapsiny ¢ kxanunnspamu mnodyeyHbix KiyooukoB ANCA mnopaxaioT
CTEHKHU IPYIMX COCYIOB, CITOCOOCTBYsI pasBUTHIO BacKyauTa. Jloka-
3aHa Benyiuasi poisb ANCA B nmatoreHese (80—90 %) rpaHyieMarosa
BereHepa ¥ MHUKPOCKOITMYECKOIO MOJUAHTUUTA, psifia ClAy4aeB IJo-
MepyJoHePUTA C MONYJTYHUSIMU.

IToMuMo 3TOro, aHTUTENAa MOTYT pearupoBaTh in situ ¢ paHee
BHEAPEHHBIMU B CTPYKTYPBI ITOYEYHBIX KIJIYOOYKOB HEIIOMEPYJISIp-
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HBIMM aHTUTeHaMM. BHeIpeHHBIMU AHTUT€HAMM MOTYT OBITh KaTH-
OHHBIE MOJIEKYJIBI, CBSI3bIBAIOLIMECS] C aHUOHHBIMU CaTaMU IJIOMe-
pynspHoit 6asanpHoii Mem6paubl; JHK, o6Gnagaromass cpoactsoM
(adpdUHHOCTBIO) K KOMIIOHEHTAM IVIOMEPYJISIpHOM Oa3ajibHON MeM-
OpaHbl; OakTepUaIbHbIE MPOMYKTHI, TAKUE KaK SHIOCTPENTO3UH —
0€JIOK CTPENTOKOKKOB I'PYIINbI A; KPYIMHbIE arperupoBaHHbIe OEJIKH,
HanpuMep arperupoBaHHble IgG, KoTopble OcealoT B Me3aHIMU U3-
3a CBOMX pa3MepoB M HaJU4YMsl HA ME3aHTMaJbHbIX KieTkax Fc-pe-
LIENTOPOB;, UMMYHHBIE KOMIUJIEKCH (TaK KaK OHM UMEIOT YyYacTKH,
CIocoOHbIE B3aMMOJIEHCTBOBATh CO CBOOOMHBIMU AHTUTEJIOM, aHTHU-
reHOM WIM KoMIUleMeHToM). HeT Hegocratka M B OpPYyrdx BO3MOX-
HBIX BHEIPEHHBIX aHTUIEHAX, BKJIIOYasi BUPYCHbIE, OaKTepHalbHbIE
U napasuTapHble MPOAYKThI U JIeKapCTBa. BOJNBUIMHCTBO 3TUX aHTU~
reHOB JaeT TpaHYJISIpHOE WJIM TeTepOreHHOe CBeYeHUE IerO3UTOB
MMMYHOTJIOOYJIMHOB IPU UMMYHOMI0OOPECLIEHTHON MUKPOCKOITHH.

Knerouno-o0ycnoBjieHHbIii MMMYHHTET NpH rioMepy.onedpure.
XOTSl aHTUTEJNIOONOCPENOBAHHbIE MEXaHU3Mbl MOTYT MHULIMMPOBATH
MHoOrue (OpMbI [JIOMepyJioHedpPUTa, CYLIECTBYIOT HEOIPOBEPXH-
Mbl€ JIOKAa3aTeJbCTBA TOTO, YTO CEHCUOWIM3UPOBAHHBIE HEDHPUTO-
redHHble T-TMMQOLUTHI ITOBPEXIAOT MOYeYHble KIYyOOYKH M ydacT-
BYIOT B IIPpOrpeCCUpPOBAaHUM MHOTUX ¢(hopM TIJioMepyJioHedpUTa.
«KimroyoM» K 06BSCHEHUIO 3TOro (heHOMEHA CIYXUT HAJIUYUE MOHO-
uutoB/MakpodaroB U T-TUMPOLIMTOB B MOYEYHBIX KIy6OYKAX IMpHU
HeKOTOopbIX ¢opmax riioMepysnoHedpura (cM. riasy 5).

Menuaropsl NoOBpeXIeHHA NOYEYHOro Kiayb0ouyka. JIeMKOLIMTHI,
UHGWIbTPUPYIOIIIME TTOYEeYHbI KIyOOYeK, KaK U CAMM KJIETKM IIO-
YEYHOro KJIIyOOuKa, BBIIENSIIOT MEIUATOPhI, KOTOPbI€ BBI3BIBAIOT KaK
MOBPEXAEHUsI, TaAK M PEaKTUBHbIE U3MEHEHUs, XapaKTepHble IS
OCTPOTO M XPOHUYECKOT'0 BOCIAJICHHSI.

Heiitpoduapl MHOUIBTPUPYIOT MOYEYHBINH KIyGo4yeK Ipu Tex
TUITaX IIoMepyJioHedpHUTa, KOTOpble CBS3aHBI C aKTUBAaLME KOM-
TUIEMEHTA, TPUBOASIIEN K 00pa30BaHUIO XEMOTAKCUYECKUX areHTOB,
m1aBHBIM obpa3oMm CS5a u compoBoxnarouieiicsi Fc-obycioBieHHBIM
WMMYHHBIM ITpuiannanueM. Heittpoduiisl BIIENSIOT MpoTeaskl, pas-
pyliarolue rJIoMepyJsipHylo 6a3anbHyio MeMOpaHy, CBOOOIHBIE pa-
IUKaJbl KHCJIOPOJA, BBI3BIBAIOIIME TI'MOEIb KIETOK, MeTaOOoJIUTHI
apaxMIOHOBOM KUCJIOTBI, C KOTOPbIMU CBSI3AHO YMEHbIIIEHHUE [ToYed-
HOr'O KPOBOTOKA.

Monouutsl, Makpodaru U JuMbOoLUTE UHPUIBTPUPYIOT IOYeY-
HBIN KJIyOOYeK U IPU aHTUTENO- U KJIETOYHO-OOYCIOBIEHHBIX peaK-
LMSIX MTPOAYLUPYIOT OTPOMHOE KOJIUYECTBO PA3TUYHBIX OGHMoIOoTHYEC-
KU aKTUBHBIX MOJIEKYII.

IIpu UMMyHoOJIOTUYECKU OGYCIIOBJIEHHOM ITOBPEXAEHUU MPOUC-
XOIUT arperauysi TPOMOOLIUTOB B ITOYEYHBIX KJIYOOUKaX, SIBJISIOLIUX~
Csl ICTOYHUKOM 3KO3aHOMIOB U POCTOBBIX (haKTOPOB.

PesuneHTHBIE IJIOMEpYJISIpHbIE KJIETKU (0CO6EHHO Me3aHTUallb-
HbI€) ITOCJIe CTUMYJISIIUU CITOCOOHBI 06pa3oBbIBaTh BOCIIATIUTEIbHbIE
MeIUaTopbl — CBOOOMHBIE PATHKaJIbl KUCJIOpONA, LIMTOKUHBI, dak-
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TOpbI pOCTa, 3MKO3aHOUIBI, OKCHIT a30Ta U SHIOTEAUH. B oTcyrcr-
BUe JIeHKOIMTApHOM MHPUIBTpALIMA OHA MOTYT HHUIIMUPOBATh BOC-
MAJINTEIbHBINA OTBET B ITOYEYHBIX KIyOOUKaX.

DakTHYECKH BCE BOCHAIUTEIbHBIE XUMMYECKME MeNUaTophl (CM.
IJ1IaBy 4) BOBJIEYEHB] B TIOBPEXIECHME MMOYEYHBIX KJIyOOYKOB, BbI3BIBAS
TMOEeJb OMHMX KJIETOK U CTUMYJISILIMIO APYrHX. XeMOTaKCUYECKHE KOM-
TIOHEHThl KOMILUIEMEHTAa CIIOCOOCTBYIOT NMPHIUITAHUIO JIEHKOILIMTOB U
BBIXOZly MX W3 KAIIWJUIAPOB B ME3aHTUil. DMKO3aHOUIbI, OKCHJI a30Ta K
SHAOTENIMH YYACTBYIOT B Pa3sBUTUM NeMOAMHAMMYECKUX HAPYILIECHMIA.
IIutokuub, ocobeHHo uHtepieikud (MJI)-1 u ¢pakrop HeKpo3a omy-
xonu (PHO)-a, CTUMYJIMPYIOT NpUIMIIAHUE JIEMKOLIMTOB U psill OpY-
rux 3¢gdekroB. PocTtoBbie GakTOphl, B YACTHOCTU TPOMOOUMUTAPHBIM
dakTop pocra (TudP), yyacTByior B npoaudepalini Me3aHIMaIbHBIX
KJIETOK, a TpaHchopMupyrouuii ¢pakrop pocra (TOP)-B cTumyiaupyet
HaKOIUIEHUEe BHEKJIETOYHOTO MAaTPUKCA, MPUBOISILCE K Pa3BUTHIO
IJIOMEPYA0CKIIep03a MPH XPOHNYECKOM TeUYEHUU 3a001eBaHM.

Cucrema cBEpTHIBAHUA KPOBU TAKXE YYACTBYET B IOBPEXICHUMU
rioyeyHoro kiay6ouka. PubpuH yacTo o6HApPYyXMUBAIOT B Kanwuisgp-
HBIX METISX MOYEYHBIX KJIYOOUKOB MpH TiIoMepyioHedpute, a ¢puo-
pHHOIreH MOXET MMPOHUKATh B [IPOCTPAHCTBO KAICYyJbl KIyOo4uKa, sIB-
JIAACH CTUMYJIOM IUTSL Tiposidpepaliiy KJIETOK MapUeTaabHOTO SIUTE-
nust. O6paszoBanue ¢pubpruHa oOYCIOBIEHO [NIABHBIM OOpa3oM CTHU-
MyJISLiMelt TIPOKOATyJISTHTHOM aKTUBHOCTU Makpodaros.

MHuorue BAIbI DIOMEPYJIOHE(DPUTA COMPOBOXKIAIOTCS MOSIBICHU-
€M BOCITAJIUTEJIbHBIX KJIETOK — JTUM(POLUTOB U MaKkpodaros — B MH-
TEPCTULMU. B HEKOTOpBIX ciyyastx, HAlpUMEP IPH aHTUTEIbHOM
rIoMepyJioHeDpuTe, MOsBIeHUE UHEOWIbTpATa HUHAYLHUPYET CHHTES3
ITEpEKPECTHO pearupylolmx aHTUTe]l K OasanbHO MeMOpaHe Ka-
HaibleB. B Ipyrux ciydasix pasBUTHE UHQWIBTPATa CBS3aHO C I'M-
MEePYYBCTBUTEJIBHOCTBIO 3aMEJIJIEHHOTO THUIIA.

18.5. OcTpylii romepysioneppar

ITepBas U3 paccMaTpUBaeMbIX Ipyiia IJIOMEPYJISIpHBIX 3a060yieBa-
HUI XapaKTepu3yeTcsl BOCHATIMTENbHBIMU IMOBPEXIEHUSIMU TloYey-
HbIX KJIyOOYKOB, 4 KIMHUYECKH — OCTPbIM He(hPHUTOM. Y OGOJIBHBIX
HEPPUTOM OOBIYHO OOHAPYXKUBAIOT reMaTypHIO, LIUJIMHIAPHI U3 SPUT-
POLIUTOB B MOYE, a30TEMHUIO, OJUTYPHIO U CIabyl0 WIH yMEpPeHHO
BBIP2XEHHYIO TUIIEPTEH3UIO.

OcTplii NOCTCTPENTOKOKKOBBI (npom(epaTHBHLII) TI0Mepy.Io-
nedpui. dto quddysHoe riobanbHOe 3a60NeBaHUe KIYOOYKOB pas-
BUBaeTCcsl OOBIYHO Yepe3 1—4 Hep mocjie CTPeNTOKOKKOBOI MHbeK-
LMY [JIOTKM WIM KOXM M 4Yallie BCTpedaeTcs y AeTeil B Bo3pacre 6—
10 net, ogHaKo MOryT 60JIeTb ¥ B3pOCJkle JIIOGOro Bo3pacTa.

- HedpuroreHHbBIMU SBJSIOTCS JIMIIb HEKOTOPBIE LUTAMMEI B-Te-
MOJIMTUYECKOrO CTPENTOKOKKA rpymnmnbl A. ITocTcTpenToKOKKOBBIM
[JIOMEPYJIOHEDPUT — UMMyHOAO2ZUHECKU 00ycaoeaeHHoe 3a001eBaHueE.
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Cxema 18.6. OcTpbiit aud¢y3aHbiil nponudepaTuBHbIA
rnomepynoHedpur

| HopmanbHeii knybouek| | OCTpbiil NOCTUHAEKUMOHHBI rNoMepynoHedpHT |

-]

O6o3HavyeHwWa: 1—nponudbepauns aunomnnam;nux KNeToK U MHQUNLTPaUMA
neteno HeWtpodunamu; 2 — cybanutennansHole nenoantel; 3 — nponudepauyus
Me3aHrnanbHbIX KNeTok.

JlaTeHTHBIIA nepuon Mexny uHdexiuel u HavasoM HedpHUTa CpaB-
HUM ¢ BpeMEHEM, HEOOXOoMUMBbIM Ut obpasoBaHuA aHTHTeN. [ToBbI-
ILIEHHbIE TUTPBl AHTUTEJI K OJHOMY WIH GoJjiee MpOAYKTAM XHU3Hene-
SITEJIBHOCTH CTPENTOKOKKOB OOHAPYKMBAIOT Y MOAABJISIONIEro 60Jb-
IIMHCTBA 60MbHBIX. Hannune rpaHyasipHbIX UMMVHHBIX JIETIO3UTOB B
KJIybo4yKax IMo3BOJISIET MPEANnoaraTh BKJIIOUEHHe B MpPOLecc UMMY-
HOKOMILIEKCHOTO MexaHu3Mma. WaeHTUdULUpPOBAHBI AHTUIEeHHbIE
KOMITOHEHTBl CTPENTOKOKKA, OTBETCTBEHHBIE 3a Pa3BUTHE MMMYH-
HOU peakuuu. B mopaxeHHBIX KiIybouKax BbISIBJIEHBI LHTOIIIA3Ma-
THYECKHUI aHTUTEH 3HIOCTPEITO3WH, 4 TAKXEe HEKOTOPhIE KATHOH-
Hble aHTUTeHBI, BKJIOYasl MIPOTEeUHA3y, CBA3AHHYIO CO CTPENTOKOK-
KOBBIM TOKCMHOM. OIHAKO OHM INPENCTaBIsSIOT cob0ii BHEApEHHbIE
AHTUIEHBI MJIM YacTb LUMPKYIUPYIOIUMX UMMYHHBIX KOMIUIEKCOB, a
MOXeT ObITh, U TO U Jpyroe. [omepynapHas 6azanbHass MeMOpaHa
MMMYHOIIOOYJIMHBI, TTOBPEXIOEHHBIE CTPENTOKOKKOBBIMHU (hepMeH-
TAMH, OTHOBPEMEHHO BBICTYMAIOT B POJIM AHTUIEHOB.

Knaccuueckas mopgonoeuneckas kapmuna npeacrasjieHa yBeJIu-
YEeHHBIMH, MHOTOKJIETOUHBIMU, OTHOCUTEIBHO MAJIOKPOBHBIMH KJTY-
6oukamu. ['MmepKIETOYHOCTh CBsA3aHA C 4 [JIABHBIMM TTPUYMHAMMU:
nponudepannein ¥ HabyXxaHUEM SHIOTEIUANBHBIX KJIETOK, OTIOXe-
HUEM IJIbIOOK MUMMYHHBIX KOMILUIEKCOB Ha 3MUTEIHAIbHON CTOpOHE
IJIOMEpYJISIpHOM 6asanbHOW MeMOpaHbl; NMPUCYTCTBHEM HEHTpodu-
JIOB B MPOCBETE KAINUJUIAPHBIX TEeTeb; He3HAYMTENbHOU Tponude-
panueit Me3aHrmajpbHbpIX KiIeToK (cxema 18.6). Tlponudepaumsa u
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MNOMUMHALMA 1IPpOJIMQPEPALLIM, HAUYXdHNH N JICMKOULINTApHUNn MH-
¢uapTpaliy BeieT K obiMTepaluu NpocBeTa KanuuisipoB. Mejkue
nemno3uthbl ¢ubpUHA B INpOCBETe KAMWUISIPOB M ME3aHIMU MOXHO
0OHAPYXUTH ¢ NMOMOIIBIO CIIeLMAIbHON TMCTONOIMYECKOH OKPACKH.
[ToMumo 3TOTO, B CTPOME (MHTEPCTHULIMM) BO3HMKAIOT OTEK U BoCHa-’
JIEHWe, a KaHaJbLbl ¢ NIPU3HAKAMU AUCTPODUU SIMUTENUS COlepXKaT’
B TpOCBeTe LWJIMHAPB U3 3puTpounToB. [Ipu MMMyHOdIIOOpE-
CLIEHTHOM MMKPOCKOITMU B ME3aHI'MHU U BIOJb Da3zaibHON MeMOpaHbl '
obHapyxuBaloTcs rpaHy/spusie geno3utsl IgG, IgM u C3-xomno-
HeHTa KomruiemMeHTa. [Ipu 31eKTpoHHON MUKPOCKONMM 3JIEKTPOH-
HO-TUIOTHBIE JEMO3UThI Ha 3MUTEJIHAIbHOH CTOpOHEe MeMOpaHb
4YacTo UMEIOT BUI «ropboB» (puc. 18.5).

HecrpenTokOKKoOBbIi  oCTpPblii  riaomepyionedpur. CxonHas
dopMa rioMepynoHepUTA BO3HUKAET CIIOPAIMYECKU B CBSI3U C
APYrUMK GaKTepHaibHBIMU MHGpEKIUAMUA, HanpuMep cTapuIoKOK-
KOBBIM 3HIOKAapIHUTOM, ITHEBMOKOKKOBOI [THEBMOHMENH U MEHHHIO-
KOKKEeMHMel, BUPYCHBIMM 3a0o0JieBaHUSIMM, HAllpUMep renatutoMm B,
CBUHKOM, BETPIHKON, UH(MEKLIMOHHBIM MOHOHYKJIEO30M W Napasu-
TAPHBIMU MHpeKUUsIMH (MaIsipUeil, TOKCOIIa3MO30M).

Buictpo nporpeccupyromuii  (noxyJaynHslii) raomepyaonedpnr
(RPGN-Rapidly Progressive Glomerulonephritis). OH nposiBisieTcs
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¢pubpuHa. C noMoUbIO 3JEKTPOHHOU MHMKPOCKONUM Yy HEKOTOPbIX
MAlLUEHTOB BBISABISAIOT CyOSNUTENUANTbHbIE AENO3UTHl, OJHAKO BO
BCeX CJIydyassx HabJI04aloT OTYETIMUBBIE Pa3pbIBbl [IOMEPYISIPHON Oa-
3aJibHOII MeMOpaHbl. Co BpeMeHeM OOJIBUIMHCTBO MOJIYJIYHUN CKIIe-
po3upyeTcsl.

18.6. Hejdpornueckmii cHHAPOM

HexoTtopble rnoMepyiaspHble 3a6ojieBaHUsl (MEMOpaHO3Hasl IJ10-
MepyJIoNAaTusl, JUITOUIHbII Hedpo3, doKanbHO-CErMEHTapHBIN TIJI0-
MEpYJIOCKJIEPO3) BCEraa COMPOBOXIAIOTCS pa3BUTUEM HedpoTHyec-
KOTO CUHIpOMa.

Jns HedpoTHUECKOrOo CHUHIpPOMA XapaKkmepHsl MACCUBHASI npo-
meuHnypus c eXeJHeBHBIMU MoTepsiMU 3,5 r u Gosnee Oenka, euno-
anbOymMuHemus C YypoBHEM aJlbOyMHHa B IUla3Me KpoBU MeHee 3 r/
100 M, eenepanuzoeannbili omek U eunepaunudemus. Bee aTo siBisieT-
Csl CJIENCTBUEM YBEJIMYEHMUS] IMPOHULIAEMOCTH TIJIOMEPYJISIDHOM Ka-
MWUISPHON CTEHKHU ISt GEJIKOB IUIa3Mbl U3-3a MOTEPU OTPULIATENb-
HOTO 3apsiia IIOMePYISIPHBIM (UIBTPOM.

Tsxenas MpoTeMHYpUsT BedeT K MaleHUI0 KOHUEHTPALUU ab0y-
MHMHA B CBIBOPOTKE KPOBM, CBSI3aHHOMY CO CHHXEHHEM (YHKIIMO-
HaJIBHBIX BO3MOXHOCTE MEYEHU CUMHTE3UPOBATh AJIbOYMHUH, a TaKXe
K TUINOAIBOYMHUHEMHUU U HAPYLIEHUIO ajlbOYMUH-IJIOOYJIMHOBOTO
uHIekca. [eHepaJM30BaHHBII OTEK CBHUIETEJNbCTBYET 00 yMEHbILE-
HUU KOJUIOUITHOTO OCMOTHYECKOTrO AaBJEHUS KPOBU U aKKYyMYJISLIMU
>KUIKOCTY B UHTEPCTULMAIbHBIX TKAHSIX. 3a€p>XKa UOHOB HATPUS U
BOIbI ycuIUBaeT otek (cM.riaBy 3). Bce 3Tu nposiBieHuUst oGycIOB-
JIEHbl HECKOJIBKUMU (paKTOpaMU: KOMIIEHCATOPHOM CeKpelueil aib-
JIOCTEPOHA, BBI3BAHHOW CEKpellMeil aHTUINYPETUYEeCKOro ropMoOHa B
OTBET Ha TUIIOBOJIEMHUIO; CTUMYJISILIMEIl CHUMITATUYECKONH CUCTEMBI;
CHUXXEHHMEM CEKpelUH HaTpUuiypeTHdecKuX (aKTOpoB, TAKUX KaK
MpeCepaAHbIE eI THIBIL.

Mexanusm paszeumus zunepaunudemuu npyu HepOTUUECKOM CUH-
IpoMe JIOCTaTOYHO CJIOXEH. Y OOJbLIMHCTBA OOJIbHBIX BO3pacTaer
colepXaHUe XOJIeCTepHUHA, TPUIJTULEPUIOB, JMUITONPOTEUHOB HU3-
KOHM IJIOTHOCTH U allolpOoTeMHOB. B HeKOTOpbIX ciayyasx Habmona-
€TCs CHUXXEHHE JIMITOIMIPOTEMHOB BHICOKOM IUIOTHOCTH. DTH medek-
Thl, BUIUMO, YaCTUYHO OOYCJIOBJIEHBI IMOBBIIIEHHBIM CUHTE30M JIU-
TIOTIPOTEUHOB B IE€YEHU, aHOMAJIbHBIM TPAHCIIOPTOM LIMPKYJIHPYIO-
IIUX JUITMIHBIX YaCTULl U CHUXEHHBIM KaTtaboiuaMoM. JIunuaypus
pa3BUBAETCsI BCJIEX 334 TMIEPIMITMAEMHUE, TaK KaK He TOJIbKO MoJie-
KYJIbl aJIbOYMUHOB, HO U JIMIIONIPOTEUHBI IPOHUKAIOT CKBO3b CTEHKY
IJIOMEPYJISIPHBIX KanuJUISIpoB. JIMMIUABI MOSIBISIIOTCS B MOY€ B BUIE
CBODOMHOIrO XHpa MM OBAIbHBIX XUPOBBIX Tejell, IpeaCTaBIsIO-
LIHUX CcOOOM JIMIONMPOTEUH, PEe30POMPOBAHHBIA SMUTETUATIBHBIMU
KJIETKAMU KaHaJblIeB, a 3aTeM ITOTEPSHHBIN IMOABEPIIIMMUCS AMC-
Tpoduu xierkamu. Takue GobHBIE 0COOEHHO MOABEPXEeHBl HHDEK-
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Cxema 18.8. Naropuanonoruna HeppoTU4HECKOro CUHZPOMA

Ycunerue
rnoMepynapHoOK
npPoHUYaeMocTun
Moteps uMMyHO- Norteps ¢ak-
rno6ynuHos TOpOB KOAary-
nauum
Moteps l
rOPMOHOB,
MeTannos, Tpom603
BUTAMMUHOB
Hepocrartok
v 5 _ 6enkos
cunexve nHb exyn
Ha ¢oHe ocnabnexusn Zrc ":r?"e
UMMYHWATETa perayuu
Tpomboyutos
4
y A
cuneHue Kananb- rwnepnunu-
yesoro katabonusa- [AneGymunypus | Aemust
ma 6enkos 4
\
M'nepanb6ymunypus|— Ycunexue
CUHTe3a
nunonpo-
TeMHOB
'

My (0ObIYHO CTaPUIIOKOKKOBON M ITHEBMOKOKKOBOI). B ocHoBe
3TON YYBCTBUTEJIBHOCTU JIEXHUT IOTEPS HWMMYHOIJIOOYJIMHOB WJIU
HHU3KOMOJIEKYISIPHBIX KOMIIOHEHTOB KOMILJIEMEHTa C MOYOIi.

Jnst HeppoTUYECKOro CUHAPOMA XapaKTEPHbI TaKXXe TPOMOOTH-
YeCKHe U TPOMOOIMOOIUYECKHUE OCAONHCHEeHUA, CBSI3aHHbBIE C YaCTHY-
HOM MoTepel MPOTUBOCBEPTHIBAIOLIMX (HAKTOPOB (HarmpuMep, aHTH-
tpoMm6uHa III). Ilonaraior, yTo TPOMOO3 MOYEYHBIX BEH MOXET OBIThH
NPUYUHOM HEPPOTUYECKOrO CUHAPOMA U Yallle BO3HUKAET M3-3a IT0-
BBIILIEHHOI'O CBEPThIBaHUSI KpoBHU (cxeMma 18.8).

Hedpotuueckuii CHHAPOM y IeTeil MOYTHU BCerma CBsA3aH C Iep-
BUYHBIM [OPaXX€HUEM IOYEK, a Y B3POCIBIX — C CUCTEMHBIMU 3360~
neBaHusiMU. Kak mpaBuio, CUHAPOM pa3BUBAaeTCsI MPU CHUCTEMHOM
KpacHO# BoOJIYaHKE, caxapHoM nuabere u amuioumo3se. HauGosee
pacnpocTpaHEeHHbBIMU MEPBUYHBIMM MMOPAXEHUSIMU ITOYEYHOTO KIIY-
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6ouka, MHPUBOISIIIMMU K HePpPOTHUYECKOMY CHUHIPOMY, ABIAIOTCA
MeMOpaHo3Hast HedpoIlaTUsl U JTUIIOUIHBIA Hedpo3 (MUHUMANIbLHbBIE
usMeHenus). Iocaenuuit yaule BcTpeyaercs y aeTeid, a MeMOpaHo3-
Has HedponmaTust — y B3pocibix. JIBa Apyrux nepBuYHbIix 3abosesa-
HMS NoyeK — (POKaNIbHO-CErMEHTAPHbIM IJIOMEpPYI0CKIEPO3 U MEM-
OpaHonpoardepaTUBHBINA TTOMEPYIOHEPPUT — TAKXKE NMPUBOASIT K
PasBUTUIO HEDPOTUIECKOTO CUHAPOMA.

MemOpano3nas nedpponarna. OHA SABAsIETCS OCHOBHOH MpPHYM-
HOU HedpPOTUYECKOTO CHHAPOMA B3POCJLIX M XapaKTepu3yeTcs Ha-
JUYHUEM 3JIEKTPOHHO-ITJIOTHBIX HEMO3UTOB, COAEPXAIIUX HMMYHO-~
LIOOYIMHBI, U PACITOJNIOXEHHBIX BIOJb SMNUTEIUATIBHON CTOPOHBI
(cyGanuTenuanbHo) GazanbpHoi MeMOpaHbl. MeMmOpaHo3Hass Hedpo-
MATHUST COnpoaodcoaem psifi PacTIIpOCTPAaHEHHBIX 3a00JeBaHUM: 3/10Ka-
YECTBEHHAIE OIYXOJH SIUTETUATIBHOIO MPOUCXOXAEHUSI, OCOOEHHO
KapUUHOMBI JIETKUX, TOJCTOM KHIIKU U MEJIaHOMBI; CUCTEMHYIO
KPAaCHYIO BONMYAHKY; OTpPaBJICHUS HEOPraHUYECKUMHU COJISIMU (30J10-
TO, PTYThb), JIeKapCTBAMHM (IMePULIMKIAMUH, KAITONPWI); UHGEKIIUU
(rematutr B, cudwunuc, Mansgpus); metaboaudeckue 3abosieBaHUS
(caxapubiit auaber, Tupeouaut). [IpumepHo y 85 % nanuneHToB 3a-
OosneBaHue CUMTAETCS UOUONAMUYECKUM.

H3-3a TOro 4to B CyG3NMUTENUAIBHEIX HEMO3UTAX OJHOBPEMEHHO
BCTPEYAIOTCSI MMMYHOIJIOOYJIMHBI U KOMIUIEMEHT, IOJAaraloT, 4YTo
MeMOpaHo3Hass HedpomaTus HpelcTaBisieT coboit hdopMy xporuuec-
K020 npoyecca, OOYCIIOBJIEHHOIO peakLMeil aHTUreH—aHTUTENO.
ITpu BTOpUYHOIt MeMOpaHO3HOI HedpONaTUH WHOIIA BCTPEYAIOTCS
criertnnyeckue anturena. Hampumep, aTa HeppornaTusi pasBUBaeT-
cay 10 % GOMBHBIX CUCTEMHOM KPACHOM BOJTYaHKOM M COMPOBOXIA-
eTCS OCaXIEHHUEM KOMIUJIEKCOB ayTOAHTUIEH—AaHTUTENO0. DK30TeH-
Hble aHTUTeHbl (Mpu rematute B, cudwnance) WM SHIOreHHbIE
AHTUTEeHBI (TUPEOrOOYINH) TaKXe MOXHO OGHApYXUTh B JEIO3M-
Tax. OgHako y OOJBINIMHCTBA ITAIIMEHTOB, BKJIOYass M OGOJNbHBIX
UaUonaTu4ecKoii MeMOpaHO3HOU Hedponarueil, aHTUreHbI HEU3-
BECTHBI. [eHemuueckas npeopacnosodCeHHocms HEKOTOPBIX JIMII o0y-
CJIOBJIEeHAa 3HAYUTEJbHBIM npeobiagaHueM y HuUX HLA-DR3, uro,
BO3MOXHO, CBSI3aHO ¢ AedeKTaMHM MMMYHHOH peryiassiuu. Mopdo-
JIOTHYECKOE U (PyHKUMOHAIBHOE CXOACTBO MEMOpaHO3HOW Hedpo-
MaTUM C SKCIEPUMEHTAJIbHBIM HedpUTOM XaiiMaHa Mpeanojaraet
CXOJCTBO MAaTOreHEeTUYECKUX MexXxaHU3MoB. LIMpKynupyroimme aHTH-
TeJla KPOBOTOKA B3aUMOMEHCTBYIOT in Situ ¢ aHTUreHHBIM KOMILIEK-
coM, cXoXuM ¢ MeraauHoM (Fx1A), onmucaHHbIM y Kpbic. Ob6pasyio-
Hecs] UMMYHHBIE KOMILIEKCH CBSI3BIBAIOTCSI ¢ KOMITOHEHTAMM [JIO-
MEpPYJISIDHOW 0a3aibHOM MeMOpaHBl U KakK OBl MMOIPYXAaloTcs B Hee
M3-32 AaKTMBHOTO HAKOIUIEHHS! KOMIIOHEHTOB IJIOMepYIsIpHOil 6a-
3UIbHOM MeMOpaHbl MeXIy IeMOo3MTAMH MMMYHHBIX KOMILIEKCOB.
O6pa3oBaHUe MMMYHHBIX KOMIIJIEKCOB aKTUBUpyeT MeMOpaHoarTa-
Kytomuii Komruieke (C5b—C9) (cM. rnaBy 4), MHIYUUPYIOLIHHA po-
Teasbl U MeTA0OJUTHI KUCJIOPOAa, KOTOpPble YACTHUYHO PACTBOPSIOT
HMMYHHBIE KOMILIEKCHI.
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Cxema 18.9. MembpaHoaHaa HedpponaTua

| Pantme | - Il cragvm | | Noaguve lll - IV cragum |

O603Ha4vYeHMUA: 1 — 3NEKTPOHHO-NNOTHbIE Cyb6anuUTenmanbHble Aeno3nTsl B
rnoMepynapHoin 6asanbHot MembpaHe; 2 — cnabas nponudepaums MesaHrmanb-
HbIX KNeToK; 3 — pacTBOpeHWe Aeno3nTOB B YTOJWEHHOW rnoMmepynspHon 6asans-
HOW MeMbpaHe; 4 — HakonneHne Me3aHruanbHOro MaTpukca.

Ilon ceemoevim mukpockonom Ha paHHeU cTaguu 3abojieBaHUS
KJIIyOOYKH BBITJISIASIT HOPMJIBHBIMU JIH60 B HUX AU Py3HO yTOLIe-
Ha CTEHKa IJIOMEpPYJISIPHBIX KalnwuisipoB. B 3JeKTpOHHOM MUKpO-
CKOITe BUJIHO, YTO YTOJILIEHHE KANTWUISIPHONW CTEHKU BBI3BAHO IUIOT-
HBIMU JEMO3UTAMHU, PACTIONOXEHHBIMU MeXIy 0a3anbHOl MeMOpa-
HOM M CJ10€M SIUTEIUAIBHBIX KJIETOK, KOTOPbIE YTPauMBalOT OTPOCT-
ku (cxema 18.9), — I—II craguu. BeliectBo 6a3anbHOl MeMOpaHbI
pacIioIOXE€HO MEXAY 3TUMM AENO3UTAMM U MOHA CBETOBBIM MUKPO-
CKOIIOM BBITJISIAUT B BUAE LUMIIMKOB, IIPOH3AIOLIMUX [JIOMEPYJISIPHYIO
6asanpHyi0 MeMOpaHy. LIIunuku (CKOIJIEHUS BelIeCTBa TJIOMEpY-
JIIpHOU Ga3ajipHOV MeMOpaHbl) HauboJiee YETKO BBISIBISIOTCS IPU
cepebpeHuu cpe3oB (puc. 18.7). B nanpHe1eM CKOIJIeHUsT BElEeCT-
Ba TJIOMepYyJsIpHOM Oa3ajibHOU MeMOpaHbI, 0Opa3ysi Kyrojioobpas-
HbI€ BBICTYIIbI, OKYTHIBAIOT UMMYHHbBIE N€MTO3UTHI U MOrPyXaloT UX B
3HAYUTEJIbHO YTOJILLIEHHYIO YU HEPOBHYIO MeMOpaHy (puc. 18.8). IIpu
UMMYHO@AIOOpecyeHmHOU MUKPOCKONUY 3EPHUCTBIE AETTO3UTHI COlep-
XaT KaK UMMYHOIJIOOYJIMHBI, TaK U KOMIUIeMeHT. I[Ipu uamonatu-
yecKol MeMOpaHO3HOW HedpomaTUM Nerno3UTbl UMMYHHBIX KOM-
TUIEKCOB JIOKAIM3YIOTCSI B OCHOBHOM B IJIOMEPYJISIDHON OasajibHOM
MeMOpaHe, a IpY BTOPUYHOIN MeMOpaHO3HOU HedpoIrmaTUu — B IJI0-
MepyJsipHON Ga3asipHO MeMOpaHe U Me3aHruu. Ilo Mepe mporpec-
cUpoBaHusl 3a00JIeBaHMsI MTPOUCXONAT YTOJNLIEHUE 0a3ajbHOW MeM-
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