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PO3POBJIEHO TA BHECEHO: Binnnupkuii HarioHanshuii Meanuuuii ynisepcurer im.M.IITuporosa
(moBHE HaliMEHYBaHHS BUIIIOTO HABYATLHOIO 3aKjajy)
PO3POBHUKU:

J.Me/L.H., npo¢. Bepruropocekuii C.B.

OBroeopeno Ha 3acinanti kadepu NaToOriuHOT aHaTOMIT BiHULILKOro HALLIOHATLHOrO METMUHOrO YHIBEPCHTETY
iM. ML TlnporoBa Ta peKkOMeHIOBaHO /0 3aTBEPUKEHHS HA LEHTPAlbHili MeTonuuHil paai / HaykoBiil komicii
27.04.2022 poky, npotokon Ne 7.

3aBinyBay kadeapu naTosOriyHOT aHaTOMIT JLMENH., pod. Bepuuropoacokuii C.B.

CXBajieHO Ha LeHTpasIbHiii METOANYHIH pajii / HayKOBIH KOMICIT Ta pEKOMEHI0BAHO [0 3aTBEPAKEHHS BUEHOIO pajoto
24.05.2022 poky, npotokos Ne 7.

3aTBepIKEHO BUEHOIO Pajioto BiHHKMIbLKOro HallioHanbHOro MeanuHoro yHigepeutety im. M.I. Tuporosa

«26» 05 2022 poky, npotokos Ne8

Yuennii cerperap Buenwol pan BHMD et Avna Komaparor



EjeMeHTH yJabTPaCcTPYKTYPHOI NATOJOTil KIiTUHH. KiiTuHHO-
MATPHUKCHI B3aemoil. KiliTHHHI Ta MO3aKJIITHHHI MeXaHI3MH
peryJsuii Tpodixku.

OcHo6Hi numanna memu:

1) BusHaunti xapaktep Ta CTyHiHb MOP(MOJIOTIYHMX BIAXWIEHb OpraHeln, sKi
BHUBYAIOTHCA, BiJl €TAJOHIB MPUUHATHX B SKOCTI «HOPMAaJbHUX» MOP(HOJIOTIUHHUX
KOHCTAHT.

2) BusHaunTi 000pOTHICTH Ta HEOOOPOTHICTH BUSBICHUX CTPYKTYPHHX 3MiH OpraHed;

3) Posmi3zHaBaTH CTEPEOTHIIHI 1 crieluiuHi 3MIHH YIbTPACTPYKTYP KIITHHH y BiIIOBIIb
Ha BIUIUB XBOPOOOTBOPHOTO YHNHHHKA.

4) IatepnperyBatd  MOpP(}OIOTiUyHI  3MIHM  yJIBTPACTPYKTYp 1  BH3HAUUTH  iX
(GyHKIIOHATBHE 3HAYEHHS y PO3BUTKY 3arajibHUX PEaKIiid KIITUHU TPU PIZHUX
3arajJbHO TATOJIOTIYHUX TMPOIecax, TAaKUX SK MOPYIICHHS MeTaboJi3My KIIITHHH,
CMEpTh KIITHHHM (amomTo3 1 HeKpo3), rinmeprpodis 1 arpodis KIITHH, KIITHHHA
IUCILIA31sg 1 MeTarniasis.

3aBasku npausgM Pynonbda BipxoBa, BETUKOTro HIMEIIBKOTO BUYEHOTO, OAHOIO 3
OCHOBOIIOJIOKHHKIB Cy4aCHOI MMaTOJIOTTYHOI aHATOMI1, CbOTOJ[H1 HE 3aJIUIIHIIOCS
XBOpPOO, 3HAHHS PO sIK1 He OazyBanvcsa 0 Ha MOP(OJIOTITYHOMY BUBYCHHI KJIIITHH —
CTPYKTYPHHUX OJMHUIb KUBUX OPraHizmiB. OIHaK MO0AYMTH HOPMAJIbHY
CTPYKTYPY KJIITHHU Y BCIX ii MOaudikaiisx BAaI0CsS TIILKU B APYTid MOJTOBUHI
HOTO CTOPIYYS 32aBAAKH 32CTOCYBAHHIO YJIbTPACTPYKTYPHOI0 METOAY BUBUEHHS
KJIITHH 3 BUKOPUCTAHHIM TPAHCMICUBHOI (10 MPOCBIYYE) 1 CKAHYIOUOT EJIEKTPOHHOT
MIKPOCKOTI1i, €IEKTPOHHOI ICTO- Ta IMyHOTICTOXIMI1, €JIEKTPOHHOT aBTOpaaiorpadii.

[Ipu BUBYEHHI KypCY 3arajbHOi CTOJIOT1i BAaMU OTpUMaH1 HEOOX1AH1 B1JIOMOCTI PO
HOPMAJIbHI YJIBTPACTPYKTYPH 1 iXHIO (DYHKIIOHAJIBHY POJb B )KUTTEIISIIBHOCTI
KJIITUHHU.

Haranaro, 1110 KJIITHHA — 1e BUCOKOOPIraHi30BaHa, CAMOPEryJII0H04Ya CTPYKTYPHO-
(pyHKIiIOHAIbHA OJUHUIIS )KMBOT0 OPTaHi3MYy, 31aTHA /10 AKTUBHOTO0 O0MiHY 3
HABKOJIMIIHIM CepeloBHILEM.

B kJ1iTHHI BUAUIAIOTH HACTYIIHI YIBTPACTPYKTYPH:

Anpo: (o0osoHKA 3 AEPHUMHU TIOpaMH, KapioIula3ma, Aepls Ta NepUHyKIeapHUu
POCTIp;

Huronaa3ma: riajormiasma 3 pi3HUMU OpraHejaMu 1 BKIIFOUEHHSIMHU:

1) opranenn MeMOpPaHHOTO MOXOIKEHHSI:

—IUTOIIa3MaTHYHA MeMOpaHa (BKJIIOYalOUH JIECMOCOMM);
—MITOXOHApPIi: (30BHILIHS TJaJka MeMOpaHa, BHYTPIIIHS CKJajdacta MemOpaHa, sika
YTBOPIOE BUPOCTHU (KPUCTH), MATPHUKC);
—amnapat ['onbmKki a00 KoMIuieke ['obki;
—€H/JI0IJIa3MaTUYHA CiTKa a00 €HJ0IIa3MaTUYHUM PETUKYITYM:
—TIaJIKUH;
—TpaHyJIsIpHUN (ILIOPCTKUIA);



—JT130COMH: TIEPBHHHI, BTOPUHHI: LIUTOJII30COMH Ta (Daroyii30COMH; 3aJIUIIKOBI TIIBIIST
a00 TEI0JII30COMH;

2) opraHenu He MEMOPAHHOTO MOXO IKEHHS:

— BUIbHI pUOOCOMH 1 TIOJTICOMH;

—IIeHTpocoMa (IIEHTPI0JIb);

—MIKPOTPYOOUKH 1 MIKpo(]iTaMeHTH;

—CIIeliaii30Ball  CTpykTypu abo MikpodinaMeHTH (Hehpodiopwmm, miodiOpuam —
IJIaJIK1 1 cMyTacTi, TOHOGh10pUIN, MIKPOBOPCHUHKH, BIMKH 1 JKTYTHKH);

3) BKJIIOYeHHs: TpOod14HI, EKCKPETOPHI, IITMEHTHI.

BHYTpIIIHBOKIITUHHI CTPYKTYPH, SIK1 3/IaI0THCS Y CBITJIOBOMY Ta €JIEKTPOHHOMY
MIKPOCKOITI HE3MIHEHUMH, 32 KUTTS HE € CTATUYHUMU. B mporeci sKUTTeqiIbHOCTI
KJIITUHU B1IOYBAETHCS MOCTIHE IXHE MOHOBICHHS. OTHAK 111 3MIHHU HE 3aBXKIH
JOCTYITHI JUIsl pO3MI3HAHHS B €JIEKTPOHHOMY MIKPOCKOITI 1 BU3HAYUTH 1X MOXKHA JIMIIE
Ha MOJIEKYJIIPHOMY PiBHI 3a JOTIOMOIO0 CIEIiaIbHUX METOAUK MOJIEKYJISIPHOI
Mopdoorii.

[TomkoKeHHS OKPEMHX YIBTPACTPYKTYP 1 HABITH CMEPTh OKPEMUX KIITHH, 3 SIKUX
noOyZ0BaH1 pi3H1 TKAHUHH Ta OPTaHu JIOAUHHU, MOXKE OYTH MPOSIBOM «(P1310JI0TTHHOT
HOpMm». Lle mocTiitHui, «3amporpaMoBaHuii» MpoIeC CMEPTI KIITUH B OpraHi3Mmi,
BU3HAYCHHI alonTo30M, Ma€ JIy>Ke BaXKJIMBE 3HAUCHHS HE TUIBKH JIJI1 HOPMAJIBHOTO
ICHYBaHHS OpraHi3my, aje i BiJIrpae oJIHy 3 KJIIFOUOBUX POJIeH mpu 6ararbox
3araJibHO MAaTOJIOTTYHUX MPOLIECaX.

Jist Tux a00 1HIIMX BHYTPIIIHIX 1/a00 30BHINTHIX YAHHUKIB MTPU3BOIUTH HA
MOYaTKOBOMY €Tarll JI0 MOIIKO/PKEHHS eIEMEHTAPHUX CTPYKTYP KIITUHH 1
MOPYIIECHHS 1X PYHKIIIH, B TOJAJIBIIIOMY MOMJIMBUAN PO3BUTOK SIK TTATOJIOT1i OKpEeMOi
KJIITUHY, TaK 1 KIITUHHUX Koonepallii. IlaToJoris KiIiTuHH, 200 «11e/110JIApHA
MaToJIOTis» — e CTPYKTYPHA OCHOBA BCi€l MATOJIOTII JIKOIUHH.

YucenbHI TOCHIIKEHHS MOKA3aJIH, 10 OyAb-sIKWWA MaTOJOTTYHUM MPOIIEC, SIKUM On
CTYIEeHEM (PYHKIIOHAJIbHUX 3PYIIECHb BiH HE IPOSBIISIBCS, IOYMHAETHCS HA PiBHI
YIBTPACTPYKTYpP, TOOTO Ha CYOKIITUHHOMY piBHI. He iICHYy€ K0JHOT0 ypaKyrouoro
YMHHUKA, SIKUi OU HE TPU3BOIUB JI0 CTPYKTYPHUX 3MiH. Psii 3aXxBoproBaHb HANeBHO 1
OyB Brepilie J1arHOCTOBAaHUHM TUIBKU Ha yIbTPACTPYKTYPHOMY piBHI. BaskinBo
B1JI3HAYUTH, 1110 MIOYATKOBI CTaJ1i MaTOJOTIYHOTO MPOIIECY, K1 BUSBISIOTHCS TITLKH
Ha PiBHI yJIBTPACTPYKTYp KJIITHH, SIK IPaBUII0, 000POTHI 200 MOXKYTh OyTH
KOMITCHCOBAHI.

3HaHHA KJIITHHHOI MATOJIOrII JonmoMarae paxiBuio Oyab-siKOro MeIM4HOro
npodisiro po3ymitTit MOPGHOJIOTIYHY CYTHICTH TOTO YH 1HIIIOTO MAaTOJIOTIYHOTO
poliecy, sSIKWi BiIOYBA€ThCS B TKAHMHAX 1 OpraHax, MOLIUPIOI0YU BIIOMOCTI MPO
NPUYUHU 1 MEXaHI3MU BUHUKHEHHSI XBOPOOHU, 0COOIMBOCTI ii mepediry, J03BOJISIE
BU3HAYMTH 1 HAMITUTH palllOHAIbHI Ta €PEKTUBHI IIUISAXU iX JIKYBaHHS 1
PO UIAKTUKH.

T'o10BHA MeTa HABYAHHS — BMITH PO3Mi3HABATH KIJIbKICHI Ta AKICHI MOP(OJIOT1UHI
3MIHM YJIBTPACTPYKTYP KIITHHH, 3yMOBJICHI BIULIMBOM PI3HUX NATOT€HHUX YNHHHKIB
Ta iHTepNpeTyYBaTH (PYHKIIIOHATbHE 3HAUEHHS IIUX 3MiH.

Jlns mboro HeoOX1THO BMITH:

— ineHTH(IKYBATH Ha €JIEKTPOHHUX MiKpodoTorpadisx xapakTepHi MOPQOJIOTIUHI O3HAKH
OpraHesn KJITHHUA B yMOBAax MaToJIOTii;



— BH3HAYATH XapakKTep 1 CTYMiHb MOP(OJIOTIYHUX BIIXUIIEHb OpraHel, Kl BUBYAIOThHCS, BiJ
€TAJIOHIB, MPUIHATUX B AKOCTI “HOPMAIBHUX MOP(OJIOTIYHIX KOHCTAHT;

— BH3HA4aTH 00OPOTHICTH Ta HEOOOPOTHICTh BUSABICHUX CTPYKTYPHHUX 3MIH OpTaHEd;

— PoO3Mi3HABATH CTEPEOTHUITHI 1 crienn(iuHl 3MIHU yABTPACTPYKTYP KIITHHH y BIANOBIIb HA
BIUIMB XBOPOOOTBOPHOI'O YNHHUKA,

— inTepnperyBaTH MOP()OJIOTIUHI 3MIHU YJIBTPACTPYKTYP 1 BU3HAYUTH iX (DYHKI[IOHATILHE
3HAYEHHS Y PO3BUTKY 3arajJlbHUX PEaKliil KIITUHU IpU PI3HUX 3arajibHO MATOJIOTTYHHUX
npouecax, TaKuX $IK, HaIpHUKIAJ, MOPYLIEHHS METa0OJi3My KIITHUHHU, CMEPTh KIITHHU
(amonTo3 1 HEKpO3), rinepTpodis 1 aTpodis KIITUHHU, KIITHHHA TUCIUIA3is 1 MeTaruiasisi,
IMyXJIMHHA TpaHchopmallisi, TOIIO.

Haranaro Bam, o HopmaJjibHe iCHyBaHHA | QYHKIIOHYBAHHS KJIITHHU 3aJI€KUTH
Bix:

1. CTaHy HaBKOJIMIIHBOTO CEPENOBUILA KIITUHU (TOMEOCTA3Y).

2. CBOEYACHOCTI 1 AOCTATHOCTI HAJAXOIKEHHSI B KJIITUHY MMOXUBHUX PEUOBUH (KHUCHIO,
TJIFOKO3H, aMIHOKHCIIOT).

3. PiBHA BMICTY IPOAYKTIB MeTa0o13My, oco0ianso, CO2.

I, ockibKM B OUIBIIOCTI BUIAJIKIB BIUTUB OYy1b-sIKOTO MATOT€HHOTO (XBOPOOOTBOPHOIO)
YUHHHUKA CYITPOBOKYETHCS 3MIHOIO TOMEOCTa3y, TO MepIia peneniisi maToreHHol
indopmaiii Oyae 3ailicHeHa KJIITHHOIO Yepe3 il KIITUHHY MeMOpaHy.

HopMaibHa NPOHUKHICTD HUTOMEMOPAHU — I'OJIOBHA YMOBA B rOMeOCTa3l
kJaiTuHM. [{uTomemOpana noOyaoBaHa BoJJHOYAC 1 K Oap’ep, 1 K NPOXiJa IS BCIX
cyOcTaHLI, K1 IPOHUKAIOTh B KJIITUHY a0o0 ii MOKKWaarTh. BoHa miarpumye
BHYTPIIIHIM XIMIYHUN CKJIaJ KJIITHHU 32 JOTIOMOTOI0 BUOIPKOBOT MPOHUKHOCTI 1
TpaHcnopTyBaHHs. [Ipoiiec MeMOpaHHOTO TPAHCIIOPTY MPHUITYCKA€E MIEPEHECEHHS 10H1B
Ta IHIIUX CYOCTPATIB MPOTH TpajieHTa KOHIIEHTpallii. TpaHcnopT Moxke OyTH
aKTUBHUM, ToA1 BiH BUMarae AT® 1 «pyXJIMBOCTI» TPAaHCIOPTHUX OUIKIB B MeMOpaHi,
a00 MacCMBHMI 3a IOMTOMOTOI0 Pi3HUX AU(Y3HUX 1 0OMIHHUX TporieciB. Boma Ta ionu
MEePEeTUHAIOTH ii NUIIXOM TIpocToi aAudy3ii. Taki MoieKyu, K TI0K03a, TOTPEOYIOTh
3ac001B TPaHCHIOPTYBAHHSI.

Tomy BUBYECHHSI yIBTPACTPYKTYPHOI MATONOTI{ KIIITUHNA MU TIOYHEMO 3 BUBUYCHHS
CTPYKTYPHHX 3MiH, SIKI CIIOCTEPIratoThCs B KJIITUHHIN MeMOpaHi.

[MUTOIUIASMATNYHA MEMBPAHA

KiituHHy MeMOpaHy cXxeMaTH4HO 300paKyI0Th y BUTJISAII TOHKOT JiHil. Y
TPaHCMICHBHOMY €JIEKTPOHHOMY MIKPOCKOII1 BOHA MPEJCTaBIeHa TPhOXIIIAPOBOIO
CTPYKTYPOIO, sIKa CKIAAAETHCA 3 IBOX HIIJIBHUX JIUCTKIB, KOXKEH 3aBTOBILKH BiJl 2 10
3 HM, K1 pO3JILJIEH] MEHII MUTBHUM 1IHTEpMEIIapHUM IIIapOM 3aBTOBIIKH Bif 4 710 5
HM. 3arajgpbHa TOBIIMHA MeMOpaHu ckiagae Big 7,5 1o 10 am. 30BHIITHS TOBEPXHS il
MIPE/ICTaBJICHa TOBCTUM IIApOM MYKOTIOJTicaxapuaiB (TIiKOKamike). BHyTpimmHs
MOBEPXHS KOHTAKTYE 3 €IEMEHTaMH LIUTOCKENIETY KIITHHH 1 c(hOpMOBaHa
7a01UTbHUME OUTKaMHU, SIK1 3a0€3MeUyI0Th IUTICHICTh MIKPO(1JTaMEHTIB 1
MiKpoTpyOouok. Ha moBepxHi MeMOpaHu AESTKUX KIITHH € MIKPOBOPCHUHKH, SIKi
3aMOBHEHI MOJIEKYJIaMH aKTHUHY, a TAKOXK JIECMOCOMH (KJIITUHHI CIIOJTYyYeHHS), 10
CKJIaJly SIKMX BXOJSTh MIKpO(h1JIaMEHTH, YTBOPEH1 O1JIKOM KEpaTUHOM, KU €
riCTOXIMIYHUM MapKEPOM KJIITHUH eMITEeNio.

HaBcon 1 Jlaniemn B 1935 poiil 3anpornoHyBajid MOJIeb KIITHHHOT MeMOpaHHU.
OCHOBHOIO «13IOMHUHKOIO» MOJIEJI € XapaKTep pO3TallyBaHHS MOJICKYJI JITiIiB.



Membpana cki1aaeTbCsl 3 IBOX PAIIB MoJieKy (hocdoiniiiB, pO3TaIOBAHUX OLTBIII
YM MEHII NepreHANKYISIPHO A0 MOBEPXHI MEMOpaHH TakK, IO X HEMOJIAPHI
(rimpodoOH1) KiHITI KOHTAKTYIOTh M C000t0, a TToJIsIpHI (TiApodiabHi) TOBEPHEHI 10
BOJIHUX PO3YHHIB M0 Ty YH 1HIITY CTOPOHY MEMOpaHHU.

VY nuromemMOpaHi po3TalioBaHi perenTopyu TOPMOHIB, TAKUX SK 1HCYJIIH YM aJipeHalliH, Ta
THITUX O010JIOT1YHO aKTUBHUX PEUOBUH, KOTPI BIUITMBAIOTH HA (DYHKIIIIO 1 pEaKTUBHICTh
KJIITHH; JJOKATI3YIOThCS Pi3HI IPOTETHU, MOJICKYJIM MYKOIOIicaxapHaiB 1 crienudiuHi
O11KY (HAINPHUKIIa, aHTUT€HHI ICTEPMIHAHTH TCTOCYMICHOCTI), SIK1 BU3HAYAIOTh 11
CIIPOMOXKHICTB 10 TPOHUKHOCTI Ta aHTUTE€HH1 BJIACTUBOCTI.

[{uTromemOpaHa BiJirpae OCHOBHY POJIb B MDKKIITUHHUX KOMYHIKAIISIX SIK MIJITXOM
YTBOPEHHSI CTICMIaII30BaHUX MDKKIITHHHUX KOHTAKTIB, TaK 1 MUUISIXOM TepeaaBaHHs
CUTHAJIIB.

Takum ynHOM, IUTOMEMOpaHa BIAIrPae KPUTUYHY POJIb B POCTI 1 mposmidepartii KIITHH.
[TpunyckaroThb, 110 MaTONAOTIYH1 Mo PiKaLii B IMTOMEMOpaHi BIAMOBIIAIOTH 3a
NYyXJUHHY TpaHC(hOpMaIio KIITHH.

ITOPYIIEHHS CTPYKTYPU TA ®YHKIII MEMBPAHU KJIITUHU

[TprumHU TOUIKOMKEHHS IIUTOIUIa3MaTHYHOT MeMOpaHH:

A. Jlis ¢pisuunnx Ta xXimiuaux ¢akropiB (BUCOKa 1 HU3bKa TEMIIEpaTypa, XIMIUHI
PEYOBHHH, TOWIO).

b. YTBopeHHs BIJIbHUX paJiKAaJIiB (JIy>ke HECTAOUTbHUX YaCTUHOK 3 HEMapHUM
YHCJIOM €JIEKTPOHIB Ha 30BHINIHIN OpOITi), sIKI MICTSITh aKTUBOBAHUI KUCEHB, 3
HACTYIHOIO PEAKIIIEI0 MK HUMHU 1 JIMiJaMi MEMOpaHU KIIITUHU (TIEPEKUCHE
OKHUCJICHHS JIIMIIIB), B PE3yJIbTaTl YOTO 3BUIBHAETHCSA HaAMIpHA CHEPTIA.

B. AxTuBalis cucremn KoMmiuieMeHTy. KoMmieMeHT — 1ie cucrema Iia3sMaTHaHuXx
oinkiB (C1-C9), sixi iCHYIOTh B HEaKTUBHINA popMi 1 ckIagaroTh mpudiuzHo 10%
r7100ymiHiB KpoBi. [Ipy akTHBanii HOro KiHIIEB1 IPOAYKTH, HMOBIPHO KOMILJIEKCH
C5b, C6, C7, C8 1 C9 npossisitoTh (ocdoninazHy akTUBHICTb, TOOTO MOXKYThb
(epMeHTaTUBHO MOILIKOKYBaTH IIuToMeMOpany. Lle aBuiie ((pikcariisi KOMILTIMEHTY
Ta HOT0 aKTUBAIlisl) — BAKJIMBUNA KOMIIOHEHT IMyHHOI BIAMOBIAL, PHU SAKIH
3HUINYIOTHCS KIITHHH, K1 PO3MI3HAHI K «TYXKI».

I'. Jlizuc ¢pepmentamu. Hanpukian, naHkpeatuyHi Jinasu (3 HaJUIUIIKOM BUAUIIIOTHCS
IpY TOCTPOMY MMaHKpeaTuTi) Ta hepMeHTH, siki cuHTe3yroThest Clostridium perfingens
(omuH 13 30y JHUKIB Ta30BOi TAHTPEHHU ), BUKJIUKAIOTh MTUPOKHUI HEKPO3
IIUTOMEMOpaH.

. Jlizuc Bipycamu 31IHCHIOETHCS SIK MUISIXOM MPSIMOTO BCTaBJICHHS IUTONATHYHIX
BIpyCiB y MeMOpaHy KJIITUHH, TaK 1 MOCEPEIHBO - Uepe3 IMyHHY BIAMOB1/Ib Ha BIpYCHI
aHTUTEHHU, K1 PO3TAIlIOBaHI Ha MOBEPXHI 1HPIKOBAHUX KIIITHH.

Buan nomkoaKeHHs: MUTOIJIA3MATHYHOI MEMOPaHU

YapTpacTpyKTypHa NaTOJIOTisE MEMOpPaH KIITUHU MOKE MPOSBIATUCS Y BUTIISII
MOIIKOKEHHS X OPMHU 1 BETUYMHU Ta CYMTPOBOKYBATHUCS TIOPYIICHHSIMHU CHHTE3Y
1 0OMiHy MeMOpaH, 3MiHaMH ii MPOHUKHOCTI, MOPYIIEHHAMH MEMOPAHHOTO
TPAHCIIOPTY, alibTepallii KJIITUHHUX CIIOJy4eHb, KOMYHIKAIlI KJIITHH Ta iX
«pO3MI3HABAHHSY.

IomkoaxkeHHs1 GOPMH i BeJTUYNHM HUTOIIA3MATHYHOI MeMOPaHu MOP(DOIOTIUHO
BUSIBJSIETHCS Y BUTJISIIL:

—nedopmarii yu aTpodii crenianizoBaHuX CTPYKTYD;



—301IBIIIEHHST  KITBKOCTI  (TIOTOBIIEHHSA KIITUHHOI MEMOpaHW), JOBXHHH 1 IIIOMII
MeMOpaHHUX CTPYKTYp (THOIUTO3HI Ta (aroUTO3HI MMyXHPIIi);

—atpodii KITHHHOI MEMOpaHU 3 MOSBOIO MIIJTMH 200 PO3PUBIB;

—opMyBaHHS CIEHiaTbHUX MATOJOTIYHUX CTPYKTYp (opMyBaHHS Mi€diHOMOAIOHHUX abo
IICEBIOMIEJIIHOBUX CTPYKTYDP).

[Tpukmagamu aedopmariii adbo aTpodii criemiami30BaHUuX CTPYKTYP MOXKYTh CITYKUTHU:
aTpodiss MIKPOBOPCUHOK €HTEPOIUTIB MPH XBOPOOaX TOHKOI KUIIIKH 3 PO3BUTKOM
CUHIpOMY MasibabcopOIii un aedopMaliii HiXKOK MOJAOIMTIB MTEN0 BHYTPIIIHBOTO
JUCTKA Karncyiau boymeHa HUpKOBOTo KiIyOouKa npu JesiKuX HedponaTisix.

binbiiicTe 3 nepepaxoBaHUX CTPYKTYPHUX 3MIH KIIITUHHOT MEMOPAaHH CYITPOBOJIKY€ETHCS
MOPYLIEHHM 11 IPOHUKHOCTI. BaxkinBa posib y 3/11iCHEHHI TPOHUKHOCTI MeMOpaH
HAJICKUTh TIIKOKAIIKCY 1 B3a€EMOJ1T MEMOpaHHUX OUIKIB 3 IUTOCKEIETOM, a TAKOXK
TOpPMOHAaM, SIK1 B3a€EMOJII0OTh 3 MEMOPaHHUMU pelenTopaMu. 3MiHU IPOHUKHOCTI
MOXXYTb OyTH BaXKKUMU (HEOOOPOTHMMH) 200 OBEepXHEBUMU. HailO1J1b1lI BUBUEHOIO
MOJIEJITIO 3MIHM MEMOPAHHOI MPOHUKHOCTI € MOIIKO/KEHHS BAXKKUMU MeTajgaMu
(pTyTh, YpaH). Baxkki MeTanu pi3ko 301IbIIYIOTh IPOHUKHICT MEMOpPAHU ISl
HATPII0, KaJil0, XJIOPY, KaJbIIII0 1 MarHito, 0 MPU3BOAUTH J0 MIBUAKOTO HAOyXaHHS
KJIITHH, PO3Maay IXHBOTO IIUTOCKeIeTa. 301IbIICHHS MOBEPXHI KIITUHHOT MEMOpaHu
3a paxXyHOK MeMOpaH MIKpOMIHOIIMTO3HUX IMyXHPIIIB € 03HAKOIO Pi3KOr0o HaOyXaHHS
KJIITUHU Ta 1i 3arubeni.

30ubIIeHHs 00’ €My KIIITUHU 33 PaXyHOK HAJXO/DKCHHS BEJIMKO1 KUTBKOCTI BOJHU Y
3B’SI3KY 3 aHOMAJII€I0 OCMOTHUYHOTO TUCKY CYNPOBOKYETHCS MOSBOIO LIIIMH 1 HABITH
pPO3pUBIB y MeMOpaHi. SIKI0 po3puBHU HE 301IIIYIOTHCS, TO HIUTMHHA 3aKPUBAIOTHCS 1
3HHMKaOTh. [[0TOBIIEHHS KIITUHHOT MEMOpaHU MOXke OyTH OB’ sI3aHE 13 3MEHIIECHHSIM
KUIBKOCTI 10HIB KaJIbII1I0 B MO3aKJIITUHHIN piauHi. [Ipy IbOMY 3MiHIOETHCS
MIPOHUKHICTh MEMOpPaHM J1JIsl 10HIB HATPIIO Ta KaJiko 1 B KIITHHI HAKOMUYYETHCS
piauHa.

Jlis Ha MeMOpaHy KJIITUHU arpeCUBHOTO YWHHUKA BUKJIMKAE BIAMOBIIHI (PEAaKTHBHI)
MOP(OJIOTIYHI 3MIHHU Y BUTJISIAL 30UIBIIEHHS KIJIBKOCTI, HPOTSXHOCTI Ta IO
MEMOpaHHUX CTPYKTYP. 3aXOTUICHHSI KJIITHHOIO PI3HUX UY>KOPITHUX CYyOCTaHITIH
(pIIKKX Ta TYCTUX) MOXE 37[1HCHIOBATHUCS 32 JOTIOMOT'OI0 JIBOX MEXaHI13MiB:
MHOLUTO3Y 1 ParommTo3sy.

IinouuTo3 (pinein — mutH) — iHBariHaiis (BrUHAHHS) 30BHIIITHBOI KJIITHHHOT MEMOpaHH
13 3aXOIJICHHSM YY>KOP1THOI P1AKOT CyOCTaHIIli, TOCTIIOBHUM 3MUKAHHIM
MeMOpaHH, BIAMIHYPYBAHHIM 11 1 yTBOPEHHSIM MIHOIUTO3HOTO TyxupIis. Lleit mportec
CIIOCTEPITAETHCS B OUTBIIOCTI KIITHH. Hepiako MHONMTO3HI MyXHpIll BiAIrparoTh
POJIb TPAHCIIOPTHOTO 3aCO0Y AJIS PiAMH, IO MEPECiKarOTh TAKMM YUHOM JIEKOJIN BCIO
KJIITUHY (HaMpUKIaJl, B €HA0TENl1).

daromuro3 (phagein — ictn) siBisie c00010 MPOIIEC 3aXOIUICHHS KJIITHHOKO 30BHI 1
BTATYBaHHS B ce0e SKOi-HeOy 1b IIIJIbHOI YACTUHKH IIJITXOM €BariHaiii (BUTMHAHHS)
KJIITUHHOT MeMOpaH# 1 popMyBaHHS (ParouTO3HOTO MyXHUPIIS.

Houns (aro- Ta mMHOUUTO3HUX MYXUPIIB y OUTIIOCTI BUNIAAKIB OJHAKOBA: 3JIMBAIOYHUCH B
IIUTOTUIa3M1 KIIITUHU 3 TIEPBUHHUMH J1130COMaMH, BOHU (POPMYIOTh
MYJIBTUBE3UKYJSPHI TUIBIS (TIpU MiHOLKTO31) a00 (arocomu (mpu darorutosi). Ti Ta
1HII Ha3UBAIOTHCS BTOPUHHUMH JI130COMaMH. Y BTOPUHHUX J130COMax 31HCHIOETHCS
IPOLEC MEPETPABIIOBAHHS 3aXOMIEHUX YaCTHHOK 3 YTBOPEHHSM 3aJIMIIKOBUX TLJIELb,
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SIK1 TTI3HIIIE BUIITOBXYIOTHCS 3 KIIITHHU HA30BHI IIUIIXOM €K301UTO3Y (X0 — 30BHI).
AwmImyTartis BIAPOCTKIB MUTOIIA3MH 1 3BUTLHEHHS MOIIKOKEHUX (hparMeHTiB
BHYTPIIIHROKIIITHHHUX CTPYKTYpP HOCUTH Ha3BY Kia3marosy (clastein —
MOIKOJIKYBATH).

KiitTuHHa BiAMOBIAL HA AHOKC1I0, aHTUT€H-aHTUTUILHUN KOH(IIKT YM HA 1HT101TOpH
MeTab0Ii13My MPOSBISIETHCS CBOEPITHOIO 3MIHOKO KJIITUHHOI MEMOpPaHU y BUTJISI
dhopMyBaHHS MI1€TIHONOMIOHUX, YX TICEBAOMIETIHOBUX CTPYKTYp. BOHU MOSBISIOTHCS
y pe3yJIbTaTi MePEeKICHOTO OKUCIICHHS JIMiIB MeMOpaH 1 GOpMYIOThCS 13 3BUIBHEHUX
dbocdomimniIiB NUISIXOM CKPYYyBaHHS MOJAO0BXKEHUX [TUTOTUIA3MATUYHHUX BIAPOCTKIB
abo MikpoTpyO6odok. He ciij rmuryratu nceBaomi€eaiHoBl Gpirypu 31 cnenudiaaumMu
Mi€TIHOBUMU (irypamu, siKi OB’ s3aHi 3 MiesiHOM. OcTaHHI BaKyOJi3yIOThCS 1
bparMeHTYIOThCS Y BHMAAKaX JeMi€eiHI3arii a00 MOIIKOKEHHS HeHPOHIB.

Pe3yibTaTH NOMIKOIKEHHS IUTONJIA3MATHYHOI MeMOpaHU

[TomKkomKeHHS CTPYKTYPHOT IIUTICHOCTI HUTOIUIa3MAaTUYHOI MEMOpaHU TPU3BOJUTH 10
HEKpo3y KIiTuHUA. OOMexeHe (JIOKaJIbHE) MOIIKOKEHHS MOKe OYTH BiTHOBJICHE,
OJTHAK 3 JIESTKOIO BTPATOI0 MEMOpaHu (HApPUKIIaA, B EPUTPOLIUTAX LIEH TIPOIIEC
MPU3BOAUTE 10 (PopMyBaHHS MIKPOCHEPOIUTIB).

[TopymeHHst «0ap’epHOD» PYHKIIIT CYTPOBOHKYETHCS 3aBUM HAJIXOKEHHS BOIH 10
KJIITUHU 1 PO3BUTKOM BaKyOJbHOT 200 T1ApONiYHOL qucTpodii.

AJibTepanis MIKKJITHHHIUX KOHTAKTIB. Y MeMOpaHi KJIITUHU € Pi3H1 TUITU KOHTAKTIB,
K1 TIOPIBHIOIOTHCS 3 €JIEKTPUYHUMHU CTIOTy4YeHHSIMHU. BoHM MOXYTh OyTH
MPEICTaBIICHI KOMIUIEKCAMU CHWIIBHUX (1IHTEpMEAiapHUX) 4d caabux (J1ecMocoMu,
NaJbIEBUIHI KOHTAKTH) MDKKITITHHHUX KOHTAKTIB.

[TaTosorist MIXKIITUHHUX KOHTAKTIB MOKE IIPOSBIISITUCS B 1X 30€pEXKEHHI B TUX
BUIIAJIKaX, KOJIU BOHH 3000B’s13aH1 OyJIM 3HUKHYTH y MIPOIIEC] 103pIBaHHS KIITHHU:
HaIPUKJIaJ, B €MiIepMICI IPU NapaKepaTosi (3aTpUMILl T03PIBAHHS 1 3TyLIyBaHHS
KJIITHH). B IHIIUX BUNAAKaX CIOCTEPIraeThCs po3Najl TUX KIITHHHUX CIIOJTYY€Hb, SKI
MOBUHHI ICHYBaTH B HOpMi. [Ipy bOMyY KJIITUHHU BTpadarOTh 3B 30K Mik coOoto. Llei
CTaH MOXe OyTH BUKJIMKAHUM 3MEHIIIEHHSIM KUIBKOCTI 10HIB KaJIbIIiIO B
MO3aKJIITUHHIN piIMHI a00 BIUIMBOM Ha KIIITUHHY MeMOpany docdominas. Po3nineni
KJIITUHUA MalOTh MOTOBIIEHY MJIa3MaTHYHY MeMOpaHy. AbTepallist KIITHHHUX
KOHTAaKTiB 3aKOHOMIPHO CIIOCTEPITa€ThCsl Y MPOIIEC KaHIIEPOTeHE3Y, JIEKUTh B OCHOBI
MOPYIICHHS KOHTAKTHOTO TAJIbMYBaHHS Mpostidepartii MyX TMHHUX KIITHH, CIIPUSE
NYXJIMHHIA 1HUIBTpalii Ta METacTa3yBaHHIO.

3MiHu KOMYHiKalil KJITHH Ta iX «po3nizHaBaHHA». KoMyHIKa0elIbHICTh KIITHH 1
PO3Mi3HABAHHS «CBOIX» Ta «UYXKUX» — HEOOX1JHA BIACTUBICTh KIIITHHHOTO
KoonepyBaHHs. KITHHHI «CIUJIKYBaHHS» Ta «pO3Mi3HABAHHS HAacaMIlepe/
0a3yr0ThCS Ha BIIMIHHOCTAX y CTPYKTYpPI 30BHIIIHIX MOBEPXOHB MJIa3MAaTHYHUX
MeMOpaH. Oco0HBY poJib B LIMX MPOLIECAX BIAITPAE TIIIKOKAIIKC MeMOpaHu 3
MOBEPXHEBUMH aHTUTCHAMH — MapKepaMy BU3HAYEHOTO TUITY KIITHH. [loBepxHeBi
AHTUTEHU MOXYTh 3MIHIOBATUCS. 3MIHU «KIITUHHOTO CHIKYBaHHS» Ta
«pO3Mi3HABAHHS 3yCTPIUAOTHCS MPU PI3HUX MATOJIOTIYHUX TIpoliecax (3anajeHHs,
pereHepaiisi, MyXJIMHHUHA picT). Bka3zyeTbes, 110 Ipy 3HUKHEHH] XapaKTepHUX IS
JAHOTO TUMY KJIITUH aHTUTEHIB MOXYTb 3’ SIBIATUCSA «eMOPIOHATIBHI» YM aHOMAJbHI
(HampuKITal, eMOpiOHATBLHUN) AHTUTEHH. 3MIHU TIIIKOMPOTEIMIB (TIIKOKAIIKCY)
MeMOpaHHu poOJIATH i1 ORI TOCTYMHOO 110 Aii anTuTI. [[uTomnasmaTnana



MeMOpaHa npuiiMae y4acTb B IMyHHUX Ipouecax. Ha 11 moBepxHi MOXYTh

(bikcyBaTUCS aHTUTLNA, 1 TOM1 Oy/I€ MPOSBISTUCS aHTUTCH-aHTUTUIBHUNA KOH(IIKT.

HasBHICTh KOMIIJICKCIB aHTHTEH-aHTHUTIJIO MOXe OyTH BUSBIICHA 32 JIOTTIOMOTOIO

JIOMIHECIIEHTHOI MIKPOCKOIII{ YU B CKAHYIOUOMY €JIEKTPOHHOMY MIiKPOCKOIII.
[MUTOIUIASMA

[{uTorasma B CBITJIOBOMY MIKPOCKOIT miciisl ¢hapOyBaHHS reéMaTOKCHUIIIHOM 1 €03MHOM
anuao¢IbHA, BUTJISAIA€ ONITUYHO OJTHOPIHOIO a00 ApiOHOrpaHyboBaHO. B
CJICKTPOHHOMY MIKPOCKOTI1 BU3HAYAIOTHCS YUCICHHI CTPYKTYPH (OpraHesn), siKki
HEOOX1/TH1 U1 MeTa00J113My KJIITUHH. YaCTHHM KJIITHH IIPU YMOBAX MaTOJIOTi
MICTSTh YTBOPH, SIKI HE MPUMUMAIOTh Y4acTi B META0OJIIYHMX TpoIecax, He MalOTh
CTPOTO BU3HAYECHOI OYZOBH 1 HE € CTPYKTYPHO OJHOPITHUMHU 3 IIUTOILIA3MOI0 — 11€
BKJTFOUCHHS (3KUP, TIIKOTeH, MITMEHTH, TOIIIO).

MITOXOH/JIPII

MiToxoHApii — 1€ CTPYKTYPH, K1 OOMEKEHI JBOMA MEMOpaHAMH — 30BHIIIHBOIO 1
BHYTPIIIHBOIO, MAIOTh (hopMy LuiIiHApa aiamerpom 0.5-1 HM 1 JOBKUHOIO 2-5 HM.
Yucno, popMa Ta BETMUMHA MITOXOH/IP1H IIMPOKO BapIIOIOTh Y PI3HOMaHITHUX
KJIITHHAX.

MiTtoxouapii — 11e iHAMKATOPY (PYHKIIIOHATEHOTO CTaHy KJIITHH, HAWO1IBII YyTIIUBI 10
arpecii. BizjoMo, 1110 0H1€10 3 IEPIINX O03HAK aBTOJII3Yy (CMEPTI1) KIITHHHU €
BaKYyOJIi3allisl MITOXOHJIp1HA. X04a MITOXOHJPIT 1 BITHOCATHCS 10 CTaOlIBHUX
CTPYKTYp, B KIIITUHAX B1JIOYBA€ThCS IXHE MOCTIHE MMOHOBJEHHS. [lecTpyKiris
(pyitHyBaHHS1) HaJIMIITKOBOI (3aliBO1) KUJIBKOCTI MITOXOHJIPiH 3/IIHCHIOETHCS 32
JIOTIOMOT'OI0 TIPOIIECiB ayTodarii BakyoJISIMH, SK1 BIIITPAIOTh POJIb BTOPUHHUX
J130COM.

MiToxoHApii — 1€ «EHEePreTHYHI CTaHLI», K1 0e3nocepeaHbO MPUNMaIOTh Y4acTh B
oOMiHi uepe3 nuki Kpebca 1 cuctemMu TpaHCOPTY €JIEKTPOHIB AMXAJIbHOTO JIAHIIIOTA.
CTBOprOBaHa HUMH €HEPTisi KOHBEPTOBAaHA Ta HAKOMIMYIYETHCS BCEPEIUHI MOJIEKYIT
AT® y Burnsai 6aratux eHepriero GocharHux cronydeHb (MaKpOepridYHUX 3B’ SI3KIB).
AT® BupoOnsieTses hochoprmoBanuam AJ[D; 1 peaxiis 38’ s13aHa 3 OKUCICHHIM
BIJIHOBJICHUX PEYOBHH Y AUXATBHOMY JIaHI1031 (hepMeHTiB. [t 1bOoro moTpiOoHwMi
KHCEHb.

[TOIIKO/KEHHS MITOXOH/IPIN

I[MpuyuHU MomKoAKeHHs (aJabTepaiii) MiTOXOHAPIii, TOB’sI3aH1 3 MOPYIIEHHIM
BupoOHuITBa ATO.

A. T'inoraikemisi: ['moko3a — ronoBHui cyOcTpaT AJik BAPOOHUIITBA €HEPTIi B
OUTBIIOCTI TKAHUH 1 €IMHE JHKEPEIJIO €HEPrii B KIIITHHAX TOJOBHOTO MO3KY —
HelpoHax. ToMy HU3BKUH PiBEHB TIIFOKO3U B KPOBI (TIIOTJIIKEMis) MPU3BOAUTD JI0
HeocTaTHhOro BUpoOHUIITBA AT®D, 1110 € HAOUIBI BIAYYTHUM Y MO3KY.

b. I'imokcisi: Hectaya kucHIO B KIITHHAX (TIIOKCIS) MOKE BUHUKATHU MIPU:

1) HassBHOCTI MEXaHIYHOI MEPENOHU AJIs JUXaHHsS a00 XBOpPOO JIEreHb, 110
CYNPOBOIKYETHCS TOPYIICHHSIM OKCUT€HAIl1 KPOBI;

2) imeMii, ado MOpyILIEHH] MPUIUIMBY apTepialibHOI KPOBI O TKAHUH B pe3yJIbTaTI
3araJlbHUX MOPYIIeHb HUPKYJIALIl 800 BUHUKHEHHSI MICLIEBOI IEPETIOHH ISl TeUil
KpOBI;

3) anewmii (ToOTO, P 3HMKEHHI KUIBKOCTI €pUTPOLIUTIB 1/a00 piBHS TeMOrio0iHy B
KPOBI), III0 IPU3BOJIUTH 10 3HWKEHHS TPAHCTIOPTY KUCHIO KPOB’10;



4) mopy1ieHH1 CTPYKTypHY TeMOorio0iny (Hampukial, oTpyeHHs yagaum razom (CO), mpu
SKOMY YTBOPIOETbCS KapOOKCUTeMOTI001H, HE 3/IaTHUI 10 EPEHECEHHSI KICHIO).

B. InridiTopu pepmMeHTIB: HANPUKIIAA, OTPYEHHS [IaHUCTUM KasieM. [lianucTuii kamin
1HT10y€ MUTOXPOMOKCHAA3y — KIHIIEBHI ()EpMEHT B AUXAIBHOMY JIAHIII031, IO
MPU3BOAUTH 10 rocTporo aedinuty AT® B ycix KJIITHHAX OPraHiB 1 MIBUAKOT CMEPTI.

1. Po3’eqHanHs1 OKUCHOTO (pocopHIIOBAHHSI: PO3’ € THAHHS OKUCICHHS 1
dbochopuatoBaHHs BiI0OYBAEThCSA a00 MUIIXOM XIMIYHHMX peakIlii, abo MIIIX0M
(bh13UYHOTO BIIOKpEMIICHHS (DEpMEHTIB BiJl MITOXOH IpiaJIbHOI MEMOpaHH.
MirtoxoHapiaibHe HAOyXaHHS, SIKE € 3araIbHOK 03HAKOIO JIJIs1 O1IBIIIOCTI THITIB
MOIIKOJIKEHb, € MPUYUHOIO PO3’€THAHHS OKUCHOTO (PochOpHITIOBaHHS.

Buau nomkoaxeHb MiTOXOHAPIii.
Po3pi3HAI0TH HACTYIIHI CTPYKTYPHI 3MIHH MITOXOHAPIH:
30I1bUWEHHSL YUCIA T PO3MIPIB;
VMBOPEHHS Me2AMIMOXOHOPI,
3MiHa ghopmu;
3MIHU CIPYKIYPU KPUCHT MIMOXOHOPILL.

30inbIIeHHs YuciIa | po3MipiB MITOXOHAPiii. 30UTIIEHHS YMCIIa MITOXOHJIPIA MOKHA
CIOCTEPIraTé B ONTUYHOMY MiKpocKoIi. Lle BUSABIIA€THCS NOSIBOIO B LIUTOIIA3MI
KJIITUH OKCU(PUTBbHUX TpaHyil. Taki KJIITUHHU BIJIOMI SIK OHKOIIUTH ab0, HAIIPUKJIa, B
IIMTOBUHIH 311031, SIK KJIITUHY [topTiia. BoHn MaroTh Oaraty Huromiasmy, siapo B
HUX 4acTo BIJACYHYTE 10 nepudepii. OHKOIUTH BUSBIISIFOTHCS YaCTO B IIUTOBUIHIH,
IPUILIUTOBUIHUX, CIMHHUX, OPOHXI1aJIbHUX 1 MOJIOYHHX 3aJ103ax. B cexpeTopHux
KJIITUHAX OHKOIIMTAapHAa TpaHChOpMallisi CBITYUTH PO 3MiHY O1JIKOBOTO CHHTE3Y.
KiituHuy, nuTomiama sikux 6arata MiTOXOHPISIMU, 3yCTPIYatOTHCS 1 IPH 1HILUX
NAaTOJIOTTYHUX CTaHax (rinepTpodis, 3anajeHHs, TyXJIUHH).

Meramitoxonapii. MiToXOHIpii 3aTHI A0 ayTOpeIuTiKauii K iacTuaIy (aHaiaor
MITOXOH/Pii1) POCIIMHHUX KIITUH. BOHU MOXKYTbh pOCTH 1 JUIMTHCS, TOCATaTH
TIraHTCHKUX PO3MIpPIB, IHKOJIM BOHU OUIBIII BiJ siipa — 1€ 1 € MEraMiTOXOHIpii. Y
CBITJIOBOMY MIKPOCKOIII iX MOKHA MOOAUYUTH y BUTJIAJII CBITJIUX KPYTJIUX, TyKE
OKCU(DUTLHUX KYJIbOK. MeraMiTOXOHIpii 3yCTpidaroThCsl, HAPUKIIA/, B TENaTOIMTaX
IIPU AJIKOT0JII3M1 Ta MPU UPO3aX MEUIHKH, B MITETIATbHUX KIITUHAX KaHAJBIIIB
HUPOK MpU HePPOTUIHOMY CUHAPOMI, Tipu AedinuTi pudodIiaBiHy, TpH IHTOKCUKAIIIT
OpoMiTaMu, IPH ISSIKUX M S30BUX 3aXBOpoBaHHX. OJIHAK, BIIOMO 1 T€, IO MiCIIS
YCYHEHHSI IHTOKCHKAIII] BKe uepe3 JeKUTbKa TOANH BiJI0YBa€ThCs TOBEPHEHHS 10
HOPMH TITAHTCHKUX MITOXOHIPIMH.

3MmiHa popmu MiTOXOHAPII HaltyacTime 3yMOBJIECHA TXHIM HAOyXaHHSIM.

Ha0yxanHs miToxoHapii. BoHo NoB’s13aHe 3 NPOHUKHEHHSIM B MITOXOHAPIIO BOJIH.
HaOyxanHs HeoO0X14HO TU(EpPEeHIIIOBATH Bl ICTUHHOTO 301IBIIICHHS 00’ €My
MITOXOH/APIiM, BIJOMOTO TIi]T Ha3BOIO METaMiTOXOH/Ipii. HaOyxaHHs MITOXOHApiH
CIIOCTEPITa€eThCs MPU HAWPI3HOMAHITHINIMX CTaHAX: TOJIOTyBaHHI, TIOKCI,
1HTOKCHKAIIISIX, TPOMACHMIII, M I30BUX 3aXBOPIOBAHHSX, IPU3HAYEHH]I THPOKCHHY,
Tomo. MyTHe HaOyXaHHsI, OUCaHE B ONTUYHOMY MIKPOCKOIII SIK 3epHHUCTA AUCTPOdis
KJIITUHH, TAKOXK CYIPOBOIKY€EThCS HAOYXaHHIM MITOXOHAPIH.

In vitro xoHCTaTOBaHO ABA TUNH HAOYXAHHSI.

Iepuumii THN — 3 MaJIOIO AMIUTITYI0I0 HAOYXaHHSI, IPH SIKOMY 3MiHA €HEPreTHYHOI
aKTUBHOCTI TATHE 32 CO00I0 000POTHY aibTepalito MPOTEIHOBUX CTPYKTYp. Lleit tumn
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HaOyXaHHS CYNPOBOMKYEThCH MacaeM BOIM Yepe3 POIIUPEHUN 30BHIIIHIHI
pOCTIp, 110 chOpMyBaBCs 30BHIITHHOIO MEMOPAHOIO, Y BHYTPILIHIM, YTBOPEHUI
KPUCTaMH 1 3a0BHEHUHN MaTpukcoM. [Ipu iboMy MaTpuKC MITOXOHJIPIT CTUCKAETHCA 1
ctae ayxe miabHuM. [licns da3u KoHTpaKIii MITOXOHIPIi MOXKYTh TOBEPTATHUCS J10
HOPMAaJIbHOI'O CTaHy.

JIpyruii THI — 3 BEJIMKOIO aMIUTITYA0I0 Ha0yXaHHs, BAHUKAE B PE3YJIbTATI
30i1bIIIEHHSI MPOHMKHOCTI BHYTPilIHbOI MeMOpaHu. HaciiakoM 11poro €
po3riaaKyBaHHs Ta (pparMeHTanis Kpuct. HabyxaHHs 3 BEIMKOIO aMILIITY 100
CIIOYaTKy MOKE€ KOpUTYBaTHUCS 3011bIIeHHsIM KoHIleHTpallii AT® 1 maruesii, ane
T1CTIsl OIIKO/IKEHHS 30BHINIHBOI MEMOpaHU IMIBUAKO CTa€ HEOOOPOTHUM, TOOTO
cMepTeNbHIM). BOHO cympoBOKY€EThCS N VIVO 3arudesuio rpaHyt
MITOXOHJIPIaIbHOTO MaTPUKCY, SIK1 CIOYATKy MPOCBITIIOIOTHCS, MICIS I[HOTO
VIIUIBHIOIOTHCS 1 YTBOPIOIOTH IUIACTIBII Y BHYTPIIIHIN KaMepi. 3aKJIFOUHHIA eTar
3arubeni XxapakTepu3yeThCsl TUM, 1110 00U]IB1 MEMOpaHU, BHYTPIIIHA 1 30BHIIIHS,
PO3PUBAIOTHCS.

[Ipu nesikux craHax Ha BHYTPIllIHIM MeMOpaHi MOKYTh YTBOPIOBATUCS MTPELUITITATH
docdaty KanbIlito, IO NPU3BOIUTH A0 KaibLH(pikamii MiTOXOHAPIK. L1 3M1HU TakoX
€ He0OOOPOTHUMHU.

3MiHM CTPYKTYPH KPHCT MiTOXOH/APii MOXYTh CTOCYBaTHUCS iXHIX pOo3MipiB, (popmu 1
qucua:

—nedopmaniss KpUCT i 3MEHIIEHHSI IXHBOIO YHCJA (3YCTPIYAETHCS MPU HOHMKEHIN
AKTUBHOCTI MITOXOH/PIN);

—30UIbIIIeHHS] YHCJIA KPUCT MITOXOHAPIi —10Ka3 3pocTarounx (yHKIIOHATBHUX MOTPEO
KJIITUHHU.

[Topsiz 13 3MIHOO KPUCT B YMOBAX MaTOJIOT1i, CIIOCTEPIra€ThCs 3MiHA CTPYKTYpPH
HIUTBHUX TPaHyJ MITOXOHApiaabHOro MaTpukcy. i rpanynu giametpom Bix 20 go 50
HM aKyMYJIIOIOTh JUBAJIEHTHI KaTioHU. OKpIM Kabllito, Maruito, ¢pochopy Ta iHIIMX
HEOpPraHIYHUX CYOCTaHI[M, MATPUKC IIUIBHUX TPaHyJl YTBOPEHUI MPOTETHAMH 1
nimigamu. Ixue 36i1bI1eHES B 06°€Mi CIOCTepiracThes B KIITUHAX, HepeHACHYEHHX
10HAMH KaJIbL110, III0 MOK€ IPU3BECTH JI0 CMEPTENILHOTO MOIIKOIKEHHS KIITHHH.
[Nneptpodis (301abIIeHHS B 00Cs31) IIUX IPaHyJl BUSBICHA MIPH 11IeMil MiOKapaa, B
renaTouTax — MPU IHTOKCUKAIT YOTUPbOXXJIOPUCTUM BYTJIEIIEM, B M I30BUX
KJIITUHAX MPU TeTaHycl. 3MEHIIEHHs a00 3HUKHEHHS IIJIbHUX IPaHyJl BIIOYBa€ThCS B
OHKOIIMTaX, TEMAaTONUTAaX 1 KJIITHHAX KUIIIKOBOTO €MITENIIO TIPH 11IeMii.

EH/IOTVIASMATUYHMI PETUKYJIVM

Enpomnasmaruunnii petukynyM (EP) B riuTomiasmi yTBOpIO€ YUCIICHH] CIUIETEHHS 13
HIUIMH Ta KaHaiB. Bin 6epe ydacts y GopMyBaHHI siiepHOT MEMOpPaHH 1 arapaTty
[Nonpmxi. @yHKLISE MEMOpaH, siKi OPMYIOTh PETUKYIYM, Pi3HOMaHITHA 3aJIEKHO Bijl
il 3B’513Ky 3 puOOCOMaMU: IOPCTKUNA eHomIa3mMaTuuHuil petukyiym — (ILIEP) —
11e MicIle O1JIKOBOTO CUHTE3Y, 1110 CKJIaJIa€ OCHOBY KJIITHHHOT CEKpelii O1IKa, Tl sIK
rnagkuil ennorazmatuynuil petukyiym — (IEP) Binirpae posb y cuHTe31
BYTJIEBO/I1B, META0O0J113M1 CTEPOI/IIB 1 PI3HOMAaHITHUX TOKCUYHUX CYOCTaHIIIH, SKi
HEOOX11HO HeWTpani3yBaTu. BiH Takok Mae BiAHOLICHHS 10 META0O13MY TIIIKOTEHY.
Po3eutok EP — 11e BUpakeHHsI CHHTETUUHOT aKTUBHOCTI, 1110 MOKHA CIIOCTEPIraTH B
eK30KPUHHUX KJIITHHAX MIILTYHKOBOI 337103 a00 MIa3MOIMTAaX, OAHAK
HAKOMMYyBaHHS MPOAYKTIB cuHTE3y B EP Moxe OyTH 3yMOBiIeHE yOBUTLHEHHSM X
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exckpeii. [Ipuknagom 1poro € Tiibls Pyccenst — Kpyrii BKIIOUEHHS, SIKi
BUSIBIISIIOTHCA Y CTapUX I1a3MouuTax. PycceniBebKi TIbLS HA3UBAIOTh HAATPOOHUMU
naMm’ ITHUKaMH TJIa3MaTUYHUM KIITHUHAM. JIimonpoTeinu, sSiki BXOAATh A0 CKIaay
memOpan EP, Ha 1yMKy O17IbIIIOCTI BUCHHUX, AaHAJIOTIYHI TUM, SIK1 BXOJAATH JIO CKIIAIy
30BHIIIHBOI KJIIITUHHOT MeMOpaHu. OOu 1B MeMOpaHu MOXKYTh 3’ €HYBaTHUCS 1 TOJII
EP BigkpuBaeThCsl Ha30BHI KIIITHHH, 30KpeMa, 11e BiI0yBaeThCs y peHOMEeHax
KJIITUHHOI ceKpellli. 3 1HIIOro 00Ky, BAA€ThCS PO3MIISIHYTH TOM MOMEHT, KOJIU
cyOcTaHl11ii, K1 IPOHUKAIOTh y KIITHHY, 3’ ABisitoThes B EP, ipu 11boMy BOHHU, 5K
paBuiIo, CIPSIMOBYIOTECSA 10 JizocoM. OTxe, EP oxopoHsie KIITHHY BiJl BTOPTHEHHS
B Hel yyKopiaHuX cyOcTaniii. Onucane miji Ha3BOIO «JIerpanysiis mopctkoro EPy
3MEHIIEHHS uncia pudocom, 3B a3anux 3 EP, 1 3aragpHOro yncia pubocom 4acto
CTHIOCTEPIraeThCs B reNaTOLUUTAX MPU IHTOKCHUKAIIT €TIOHIHOM, YOTUPHOX XJIOPUCTUM
BYTJIELIEM 1 MIPpOMIIMHOM. L11 3MiHM 0OOPOTHI 1 CBIAYATH PO 3HUKEHHS O1JIKOBOTO
cuntesy. Hapeirri, HeoOxiqHO mam’sitaty, 110 EP Takox € mpuTyJIKOM JJIsI IeSIKUX
BIpYCIB, 30KpeMa pEeTPOBIPYCIB.

B ymMoBax matosorii MoxHa ciocTepiraT IBa BUAH MOP(POJIOTTYHUX 3MIH —
rinepruiasito Ta arpodiro eHI0TIa3MATUYHOTO PETUKYIIYMY.

l'inepnnasis EP (rmagkoro uu mopcTkoro), ToOTO 301IbIIEHHS HOT0 KIJTBKOCTI MOXKE
CYIIPOBO)KYBaTHUCSl YTBOPEHHSM KOHLEHTPUYHUX CTPYKTYP, SIK1 B CBITJIOBOMY
MIKpPOCKOIII YaCTO BUJIHO SIK JIIJITHKH €03MHO(IBHOI UTOIUIa3MU. bioXiMi4HO
JIOBEJICHO, IO B CTPYKTYpax, siki chopmysanucs ['EP, 3011b11yeThCs KUTBKICTD
€H3UMIB, SIKi BIITIOBIIAIOTh 32 JIETOKCUKAIIIIO, TAKUM YMHOM, 1€ SIBUIIE CBIIYUTH PO
yaacTh Tiajkoro EP B nmponecax nerokcukaiii. [lomi6ni 3MiHN HecrienudivHi 1
CIIOCTEpIraroThes NMpu Ail ahI0TOKCUHY, TeTpaxjopucToro Byriaemto, /1T,
JUMETUIIHITpO3aMiny, hochopy, mporecTepoHy, Npu BipyCHUX iHEKIisAX ado
nyxJinHax (renaTtoma).

Atpogis EP, ToOTO 3MEHIIEHHS HOTO pO3MipiB CYNPOBOIKYETHCS 3HUKEHHAM O17TKOBO-
CUHTETUYHOI (DYHKIIIT KJIITUHY (MpU TOJ0IYBaHHI, XBOpOOaxX MEYIHKH, CTapiHH1).

AITAPAT I'OJIbIKI

Amnapar Tlompmxi (TIaCTUHYACTUN KOMIUIEKC) YTBOPEHHM CIUTIOIIEHUMH MIIIEYKaMU
(BakyoJIIMH), SIKI MICTSTh CEKPETOPHI TPaHYJIM 1 aHACTOMO3aMHM, SIKI B3a€MO3B’s3aHi 3
EHOIJIA3MATHYHUM PETHKYJIYyMOM. Y HHUX TMPOTEiHH, $KI TMPU3HAYCHI IS cereui'l'
KOH IOTYIOTBCS 3 BYIJICBOJHUMH  TPYTIAMH. Bennuuna anaparty lonapmki 3B’s13aHA 3
CUHTETUYHOIO AaKTHBHICTIO KIITHHH 1 3yMOBJIeHa abo piBHEM 30BHIIIHBOI CEKpelii,
HAIpPUKIIAJ, B MEYIHI YU MIJIUTYHKOBIHM 3a1031, a00 IHTEHCHUBHICTIO CUHTE3Y, HEOO0X1IHOIO
JUTS SKUTTEAISIILHOCTI CaMOoi KITITHHHU, HAIIPUKIIal, B HEHPOHaX.

Mop@domnoriuHi nposiBM NOPYILIEHb CEKPETOPHOI PYHKIIIT BUpaXKatoThesi 00 y BUTIISIL
rinepruiasii MIacTUHYaCTOr0 KOMIUIEKCY, TOOTO 30UIbLIEHHS TIIOIII HOTO MEMOpaH 1
KUJIBKOCT1 CEKPETOPHUX IpaHyJl, ad0 y BUIJISA1 aTpo(ii MIaCTUHYACTOTO KOMILIEKCY,
10 CYNPOBOKYETHCS PEAYKIIIEIO (3MEHILICHHSIM ) BaKyOJIb 1 BTPATOI CEKPETOPHUX
rpaHyl.

I'inepnuasis anapaty I'osibI:Ki 3BU4AIHO NOEHYETHCS 3 TIIEPILIA3IED
€H/IOTUIa3MaTHYHOTO PETUKYIyMY. SIKIIO CUHTE3 TUX a00 1HIIUX PEUOBUH
BUIIEPEKAE TX CEKPELiI0 1 BUBEACHHS, TO Il PEYOBHHHM HAKOMUYYIOTHCS B anapari
["onbaxk1 1 MOXKYTh HOTO MOIMIKOKYBaTH. Hanpukiiaza, HaKOM4IyBaHHS KOBYI B
renaTronuTax mpH XoJecTasi.
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ATpodis anapaty ['oabaski CBITYUTH PO 3HIKEHHS HOro (PyHKII0HAIBHOT
akTUBHOCTI. OHIEIO 3 MPUYMH TaKOTO 3HIKEHHS MOXe OyTH O1JIKOBE TOJIOAYBaHHS,
a TaKOX MOPYLICHHS B3a€MO/IIi MIIACTUHYACTOTO KOMIUIEKCY 3 €HAOIIa3MaTHYHOIO
CITKOIO.

JII30COMHU

Jlizocomu 3ycTpivaroThCs B KJIITHHAX B HOpMI 1 maTosiorii. Bonu 6epyTh ydacts y
’KUBJICHH1 KJIITUHU, PyHHYBaHHI KJIITHH a00 CTapilouuX iX YacTHH, 3aBISKU [IbOMY
MOJIETIIYIOTh BIAHOBJICHHS KIITHH a00 CIPUSIIOTh HOPMAJIBHOMY iX TO3P1BaHHIO.
Jlizocomu 3a06e3nedyroTh IITICHICTh O10JI0TYHOT PIBHOBArU, MOPYIICHOT
arpeCMBHUMH areHTaMu MPHU YUCICHHUX Mpolecax — 3anajeHHl, IMyHHOMY 3aXHUCTI,
MOpYIIEHH] KOAaryJI0BaHHS KPOBI, TOIIO.

JlizocoMu MOKHA BU3HAYUTH K €IEKTPOHHOIIUIBHI CTPYKTYPH HEBEJIUKHUX PO3MIPIB, IO
MarOTh BUTJISA TOJIIMOP(GHUX IpaHysl a00 BE3UKYJ, KOTP1 OTOYEH1 JINOMPOTEITHOIO
MeMOpaHorto. Lle Bu3HaueHHs BiTHOCUTHCS, TOJIOBHUM YHHOM, JI0 TIEPBUHHUX
J130COM, SIK1 € IepUBaTaMH (ITOX1THUMH) €HI0TUIa3MaTUYHOTO PETUKYIYMY Ta
anapary ['onbmxi. BoHn 31aTHI pyitHyBaTH POTETHY, JIIIIIH, [TOTiCaXapuau Ta
HYKJIETHOBI KHCIIOTH 32 JOMIOMOT0I0 OUIbI, K 50 1130COMHHX (DEPMEHTIB TUITY
rijiposnas.

[lepBuHHI JT130COMU 00’ €IHYIOTHCS 3 THIITUMU BaKyOJISIMU, BUKHUJIAIOUU CBiil BMICT B HUX,
1 yTBOPIOIOTh TAKUM YHHOM BTOPHHHI JII30COMU: MIHOJII30COMH, (harojii30COMHU Ta
aytodaroJizocomu, abo 1utoaizocoMu. Bouu nocuth nojiMopdHi 1 6arati Ha KUCTy
docdarasy. Skio npoiiec nepeTpaBIOBaHHS NOBHICTIO HE 3/11HCHIOETHCS, B HUX
YTBOPIOIOTHCS PE3UIyaNIbHI (3THIIKOBI) TUTBLA a00 TEI0J130COMH, K1 MAlOTh
Halp13HOMaHITHIIIMHN BUTIIsA. OAHI 3 HUX TOKUAAI0Th KJIITUHY IUISIXOM €K301UTO3Y,
1HII — KJa3Maro3sy. Jleski Teaoa130coMu niusraloTh 010XiMI4HiIN nepepooii 1
3aJIMIIAIOTh KIITUHY HUIIXOM IU]y3ii yepe3 KITUHHY MeMOpany. [Hi MoxyTh
YTBOPIOBATH KOPUYHEBI KOMIUIEKCH, TaKl K JINO(YCUUH, TINOCHIEPUH,
TreMOCHJIEPUH Ta 1HIII, K1 3aJIMIIAI0ThCA BHYTPIITHBOKIITUHHO a00 MOKUAAIOTh
KIiTUHY. ['panymnu ninogycunHy po3risgaroThCs ASIKUMHI aBTOPAMH K MPOJTYKTH
po3naay JINONpOTEiAiB MEMOpaH 1 HOCATh Ha3BY «IITMEHT 3HOITYBAHHS KIIITUHW.
BoHu Ha3uBalThCS TaK0XX TPETUHHUMU J1130COMaMHU.

TakuM 9MHOM, JTI30COMHU BITHOCSITHCS JI0 BHYTPIITHROKJIITHHHOT JIITHYHO1, 200
«TEePETPaBIIOIYO0» CUCTEMH. B IesIKuX KITITHHAX MepeTpaBioioyda (QyHKINS MOXKE
OyTH JOMIHYIOUOIO, SIK HAIPUKIIAJI, B TOIMOPGHOSAEPHHX JeiikoruTax. Ha Binminy
BiJl OUTBIIIOCTI paHillle BUBYCHUX OpraHe JIi30coMaM MpUTaMaHHe KaTaboiyHa, a He
anaOomiuHa QyHkiis. Lo QyHKIiI0 J1130COMH 311 CHIOIOTH 32 JOMOMOTO0 TBOX
MEXaH13MIB — €HJIOIMTO3Y Ta ayTodartii.

Enpmonuro3s. Leit npouec ay’e 4acTo CIIOCTEPIraeThCs B MPOKCUMAIIbHUX 3BUBUCTHX
KaHaJbIIX HUPOK. [IpoTeinu, 0coOIMBO 3 HU3BKOIO MOJIEKYIISIPHOIO Baroo, MicCIs
MPOXOIPKEHHA Yepe3 TIIOMEPYIISIPHUI PiIbTp peadcopOYyIOTHCS 1 HAKOMUYYIOTHCS
J130COMaMU KJIITUH EIITENi0 3BUBUCTUX KaHAJIBI[IB HUPOK. MaOyTh, caMe 11€ SIBUILIES
BipxoB onucas mij Ha3BOIO «MyTHE HaOyXaHHs». HasBHICTh B KIIITUHAX KaHAJIBI[IB
HUPOK TPaHyJI 3 MO3UTHBHOIO PEAKITIEI0 Ha KUCITY docdaTazy nmpu 6araThox
MPOTETHYPISAX CBIAYUTH MPO 1X J130COMHE MOXOKEHHS. AHAJIOTIYHE HAKOMTNIyBaHHS
MPOTETHIB 3aBMISAKH JII30COMaM, MOXe criocTepiraTucs B nevinii (krituHax Kymdepa,
MOHOHYKJIEapHUX (haronurax).
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AyTogarisi. CipOMOKHICTb J1130COM 3aXOIIIOBATH Ta pyHHYBATH BIACHI CTPYKTYpHU
KJIITUHU TOSICHIOE, SIKUM YMHOM BEJIMKI MOJIEKYJIH, TaKl sIK TJIKOTeH 1 (DepUTHH,
MOJKYTh IPOHUKATH B 11 OpraHenu. MexaHi3M ayTodarii IOYMHAETHCS 3 YTBOPEHHS
HABKOJIO AUISHKH LUTOIIA3MU CUCTEMH TJIaJIKMX MEMOpaH, sIKi OXOIUIIOIOTh
MUPKYJISPHO ITF0 IUISHKY 1 3JTMBAOTHCS Y (POpMi BaKkyoIIi, B SIKY IMIEPBUHHI JII30COMHU
BUKHU/JIAIOTh CBOi eH3uMHU. Lleit heHOMEeH, SIKU ONUCYETHCS IM1/1 Ha3BOKO «(POKaTbHUM
KJIITUHHUANA HEKPO3», BIITPAE POIb BHYTPIIIHBOTO PETYISATOPA UTOIIa3MU. MOXKHa
MIPUITYCTUTH, 110 BIH JO3BOJISE KIITHHI KOHTPOJIIOBATH YHMCIIO il MITOXOHIPIH,
PENPOAYKIIIS SIKUX 31MCHIOETHCS O1IBII-MEHIIT aBTOHOMHO.

JII3OCOMHI XBOPOBHA
IHomkoaxeHHs JI30COMHIUX MeMOpPaH

Hecrtabimizanis (J1abimizaris) J1130COMHUX MEMOpaH y BUTIISA1 TPILUH 1 pO3PUBIB MOXKE
CIIOCTEPIraTUCS PH BIUIMBOBI PI3HOMAHITHUX arpeCUBHUX YMHHUKIB: 10HI3YIOUO1
paaiailii, aHOKCIi, IpH OKY, OTPYEHHI TETPAXJIOPUCTUM BYTJIELIEM, BILUIMBOBI
KPEMHII0, HEIOCTATHOCTI BITaMiHIB 1 TIEepBITaMiHO31 A, 11 OakTepiaabHUX
€HJO0TOKCHHIB TOLIO0. Y WX BUIAAKAX T1IpoJia3u TuQYHAYIOTh Y KIITHHY, IO
MPU3BOJUTH JI0 ii HEKPO3y ab0 MPOrpecyrouoro pynHyBaHHS IUISIXOM
camoIlepeTPaBIOBAHHS.

OpHak, € BEJIMKE YUCIIO0 cTab11i3aToPiB J130COMHOI MEMOpPaHH, sIK1 3aXHUIIAIOTh 11 BiJl
30BHILUIHBOTO BILIUBY. [0 HUX BIIHOCSTBCS XOJIECTEPOII, KOPTUKOiH, BiTaMiH E B
MaJliX J03ax, aHTUricTaMidH. BOHU NIIBHINYIOTh PE3UCTEHTHICTD KIIITHH 110
BIJTHOLLIEHHIO J0 arpecopa. JlizocoMu mpoayKyroTh TaKOXk BEJIMKE YUCIIO
1HaKTHUBATOPIB arpECUBHUX areHTIB, HANPUKIIAJ, MPU 3alaJICHH], IMyHHUX PEaKIisX,
iHTOKCcUKaii. Konu us QyHKIis HagMipHa 1 IEpeBHUIY€e CUITy arpecii abo OJ0KYye ii
IPUPOAY, JTI30COMU HE MPUUMAIOTh O1JIbIIIE y4acTi B roMeocTasl. BoHu cratoTh
aHOPMAJIBHUMU 1 PO3TATHEHUMH.

HepocraTHiCTh JIi30COMHHX €H3UMIB.

VY ni3ocomax MOKyTh OYTH BIICYTHI J€sIKI €H3UMH, HEOOX1AH1 JI1 HOPMAJIBHOTO
MeTabosi3my KimiTHH. EH3umonaris abo aucmeTadboaigyHa XBopoOa Mae IpUPOIKEHHIA
XapakTep 1 MepeAacThCs CIaJAKOBO 32 ayTOCOMHO-PEIIECUBHUM HULIXOM. Jledinut
€H3UMIB CIIOCTEPITAETHCS HAlYacTiIIe MpH TiikoreHo3ax (xsopoba [Tomme, xBopoba
["ipke), mimigo3ax (HEIOCTATHICTH JIiMAa3 aJUIO30IMTIB), renaTo3ax (xBopoba J[adina-
Jlxoncona). I cTanu 1HKOJIM HA3UBAIOTh «XBOPOOAMH HArpoMa>KeHHs». B peanbHiit
JIHACHOCTI MIEThCS HE PO 3aiiBe YTBOPEHHSI PI3HOMAHITHUX CYOCTaHIIiH, a mpo
yIOBUIbHEHHS a00 3yNMUHKY pyHHYBaHHS iX MeTabOMITIB MPU HOPMAIBHOMY CHHTE3I.
Bupas «1i30comHi XBopoOm» BioOpaxkae reHeTHYHU AePIIUT JT130COMHHIX
(dbepMeHTIB, a HE BJIACHE MOIIKO/KEHHSI J1130COM. T1IbKH JIeSIK1 CTaHU MOXKYTb IEBHO
BIJINOBIJIATH [IbOMY TepMiHOBI. Le pinkicHa xBopoba Illeaiaka-Xiraui, npu ki
BUSIBJISIFOTHCS BEJIMKI IPaHyJIA B MOIIKOKEHUX JI130COMaX MOJIIHYKJIeapiB KPOBI.
AHaJIOTIYHUHN CTaH CIOCTEPIra€ThCs TAKOXK B aJIEyTCHKUX HOPOK 1 CTOCYEThCS
NOPYIIEHHS! CUHTE3Y PI3HOMAaHITHUX KIITUHHUX BKIIOYEHB, 30KpEMa, 3€peH
MeJIaHIHY, 1[0 CYNPOBOIKYETHCS X 3aiiBUM HAaKOTTMYYBaHHSM B JII30COMax 1
nopyueHHsM ¢yHKIii. CHHAPOM BKIIOYAE: anb0iHI3M, HEUTPOIIEHII0, aJeHOMATIO,
renaTOCIUICHOMETAITII0, PEIUANBYIOU1 1HDEKITI].

@deHOMeH HAKONMMYYBAHHA B JIi30COMaX JIGXUTh B OCHOBI XBOpoOH Binbcona, npu
K1 HAKOMTUYIY€EThCS MiJib, 1 TEMOXPOMATO3Y, ITI0 CYIPOBOIKYETHCS
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HAKOMM4YyBaHHSAM (DEPUTHHY.
MNEPOKCHUCOMHM

[Tepokcucomu (MiKpOTUIBLIS) — 11€ CyOMIKPOCKOMIYHI TPaHyJIH, sIKI MICTSATh Oe3J114
SH3UMIB, TaKuX K Jl-amiHOAMIOKCH 132, KaTajla3a Ta ypuKasa (3B1JCH Ha3Ba —
ypukocoMmu). L{i opranenu BusBisitoTbes cepen EP.

301IbIIEHHS iX KUIBKOCTI B FelaTolMTax OMUCAaHEe MPU 3aCTOCYBaHHI MEMKAMEHTIB, K1
3HWKYIOTh P1BEHb JIiNIEMIi, BIDyCHOMY I'€llaTUTI, JISITOCIIPO31, B Kap{10MIOIIUTAX
[IPY TPUBAJIOMY BILUIUBOBI €TaHOy. 3MiHA CTPYKTYPH YPUKOCOM OyJjia ONucaHa Mnpu
xBopoOax Menkeca 1 Binbcona.

3MeHIeHHs KUTbKOCTI IEPOKCHCOM 1 3HIDKEHHS CUHTE3Y iXHIX ()epMEHTIB
CTHIOCTEPIraeThCs y MEUiHIll MPH 3analieHHi, a TAKOXK MPHU MyXJIUHHOMY POCTI.
PyiiHyBaHHS IEPOKCUCOM BiA3HAYAETHCS MPHU TIHEPIINiAeMii 1 TiIepXoJecTepuHeEMIi.

Ilepoxkcucomui xBopoou

Ha cporogni BIiIOMO TpU CUHAPOMHU, SIKUX PO3TISAAI0OTH K CHaJKOBI TEPOKCUCOMHI
XBOpOOHU: akartaniazeMisl, liepedporenaTopeHaibHU cuHapoMm LlemiBerepa i cucteMHa
HEJJOCTATHICTh KapHITHHY.

AKkartasna3eMisi — 3aXBOPIOBaHHS, B OCHOBI SIKOT'0 JIEKUTh P13Ke 3HUKEHHS aKTUBHOCTI
KaTaa3y B MEYIHIl Ta 1HIKUX opraHax. OCHOBHUM KJIIHIYHHM CHHIPOMOM I[bOTO
3aXBOPIOBAHHS € TAHTPEHO3HA POTOBA MOPOKHUHA, YKPUTA BUPA3KaMHU.

LepeOporenaropenaabunii cuaapom IlesnBerepa xapakTepuszyeTbes:

—BIJICYTHICTIO IEPOKCHUCOM B renaToluTax;

—3HWKEHHSIM KaTalla3HO1 aKTUBHOCTI nevyiHku A0 20% 1 MeH1e;

—PpEaYKIIE0 €HI0TUIa3MaTUYHOTO PETUKYITYMY;

—aTpodi€ro 1 3MEHIICHHSIM YKCIia MITOXOHAPI;

—301IBIIEHHSM B Te€NaTOLMUTAX KUIBKOCTI IPAHyJ IIIIKOT€HY Ta JIMIAHUX BAKYOJIb.

BenyunM KIiHIYHUM MPOSIBOM HEIOCTATHOCTI MEPOKCUCOM € TIOPYIICHHS CHHTE3Y
KOBUHHUX KHUCIIOT.

CucreMHa HETIOCTATHICTh KapHITHHY CYITPOBOJIKYETHCS OKHCIEHHSM YKHPHUX KHCIIOT B
CKEJIETHUX M’A3aX, MMeYlHLl, I1a3Mi KpoBi. B KIIiHIII criocTepiraeTbecsi MionaTis 3
NeploIMYHUMU TTOPYIICHHSAMU (DYHKIIIT TIEUIHKU Ta TOJIOBHOTO MO3KY.

UTO30.JIb (UTOIJIASMATUYHUI MATPUKC)

LnT030/1b — 116 KOMIIOHEHT LIUTOIIA3MH, SIKHI CTPYKTYPHO HE CTOCY€ETHCS A0 OpraHes
1 MICTUTD O1IKH, 3 IKMX CKJIaJIal0ThCsl OPTaHEeNn, PO3YUHHI (PEPMEHTH, KOTP1 O€pyTh
y4acTh y MpoMiskHOMy 06MiHi Kiituan. Moro B’43KicTh Bapitoe, 3p0CTaloun i3
301IbIIEHHSAM KUTBKOCTI (D1JIAMEHTIB, K1 MICTATBCS Y HbOMY.

Bapianii IiJibHOCTI UTO30J110

30inbIeHHs MJIBHOCTI UTO30.110. Lle Hecnienndiuna BIANOBIAL HA PI3HOMAHITHI
TUIW YUHHUKIB, SIKI MOMIKOKYIOTh KIIITUHY: aHOKCIIO 200 TIMOKCit0, IHTOKCHUKAIIIIO,
IO BIpYCY, PaKOBY 1HTOKCHKAII10, 10HI3YI0UY pajiialliio, BIUIUB BUCOKOT
TEeMIIepaTypH, €IEKTPUUYHUNA CTpyM, Tollo. [{uTomasma € ainnoduibHOI0 y
CBITJIOBOMY MIKPOCKOIII 1 O17IbII IIIJTLHOIO TPU 3BUYAHHOMY €JIEKTPOHHO-
MIKpOCKOIIIYHOMY BUBUYEHHI B pe3y/IbTaTi 3MEHILIEHHS BMICTY B Hili BOAH a00
JeHatypaiii OIKiB. AnbTepalisi CylpoBOKYETHCS B IEIKHX BUTAIKAX TUIATALIEI0
mopctkoro EP abo yuiiapHeHHSIM MITOXOHAPIadbHOTO MATPUKCY 1 HYKJIEOIIa3MHU.
Bona He 3aBxnu o6opotHa. [Ipu xoarynsamiiHoMy HEKpO31 B €JIEKTPOHHOMY
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MIKpPOCKOII BUJIHO LIUTbHI Ta aMOp(HI OOPUBKH T1aJIOTIa3MHU, a B CBITIIOBOMY
MIKpPOCKOIII IUTOIJIa3Ma OTHOMAHITHO anuao(iabHa.

3MeHIeHHs UIBHOCTI IUTO30/110 MOKe OYTH OB’ s13aHE 13 3MEHIIICHHSIM a00
MPUITUHEHHSM O1JIKOBOTO CHHTE3Y, a TAKOXK 13 MPOHUKHEHHSM B IIUTOIJIa3MY BOJIH.
[Ipu n0KaTEHOMY 3MEHIIIEHHI HIIJILHOCTI TOBOPSITH IIPO XPOMOJTI3.

IMATOJOI'TA HEMEMBPAHHUX OPT'AHEJI

PUBOCOMHU

PubGocomu, sk BUTBHI, TaK 1 3B’s3aH1 3 MEMOpaHaMHU €HJIOIIJIa3MaTUIHOTO PETUKYIYMY, €
OpraHoilaMu, KOTpi HEOOX1H1 ISl pO3Mi3HAHHS I'€HETUYHOTO KOy KIIITHHH.
Jlokamizariis puOocom MoB’si3aHa 3 TUTIOM CUHTE3YIOUMX OUIKiB. BinbH1 pubocomu,
K1 3HAXOAATHCS B 0a30(p1IIbHIX epUTpoOIacTax i B HeMpOHax, 3a0€3Meuy0Th CHHTE3
KIITUHHUX OUTKiB. HaBmaku, pubocomu, acoriiioBani 3 MmemOpanamu EP,
BUSIBJISIIOTHCA B YCIX CEKPETYIOUMX KIIITUHAX.

B ymoBax natosorii pudbocoMu MOXKYTh Oy TyBaTh A0OpE OKpeCIeHl FTeOMETPUYHI
¢irypu. Hanpuknaz, npu BILIMBOBI a(hJIOTOKCUHY 1 B MYXJIMHHUX KIITHUHAX JTIMGOMU
bepkiTTa BOHM MarOTh BUIJIS CIipajiil. AHAJIOTI4HI 3MIHU CITIOCTEPIral0ThCs B
KJIITUHAX IPH TIOTEPMii, IPU KUCHEBOMY T'OJI0IyBaHHI Ta Ae(iuuTi OlIKa B
OpraHi3mi.

MHATOJOI'TA MIKPOTPYBOUYOK I MIKPO®PIJIAMEHTIB

MikpoTpy6ouku (MakpodilaMeHTH) 3aiiMaloTh 0COOJIUBE MiICII€ B MIKKIITUHHUX
KOHTaKTaX. BUIbIIICTh KIITUH MICTATh KOMIUIEKCH (QIOPHISPHUX CTPYKTYD, K1
BUKOHYIOTh OMIOPHY, TPAHCIIOPTHY, CKOPOTIUBY 1 pyXxoBy dyHKIii. CriemiaaizoBaHi
KJIITUHUA MOXYTb TaKOXK MICTUTH aHaJIOT14H1 (10pwIin, aje BOHU BIAPIZHSIIOTHCS
010MEXaHIYHO.

JIns1 nesdkux opraHes XapakTepHe CIIOIYyYeHHS! MIKpOTPYOOUOK y TpYIH, B OCHOBHOMY
10 JIEB’ATh, HAIIPUKJIAJ, TPUILJIETH B IEHTPIOJAX, TYIIIETH Y Biiikax. MikpoTpyOOUuKkH
€ Iy>)Ke CKJIAIHUMH CTPYKTYpaMH 1 MICTSITh OaraTo mpoTeiHiB, a Takoxx ATd-a3y, sika
0epe yyacTb y moOYy/10B1 MUTOTIMBOTO €MITENIIO.

IcHytoTh reHeTHYHI aHOMAaIT YKcia abo po3TairyBaHHs AyrUieTiB. Hanpukian,
MPUPOHKEHUN CUHIPOM HEPYXOMHUX BiHOK (cuHapoM Kaprarenepa)
XapaKTepU3y€eThCS TUM, IO BIKH MOKPUBHOTO EIMITENI0 TUXAIBHHUX ITUISXIB 1
CJIM30BOT 00OJIOHKU CEPEAHBOTO ByXa HEPYXJIMBI a00 ManopyxiuBi. Tomy
MYKOIMJTIApHUM TPAHCTIOPT Pi3Ko mocinabiaeHuit abo BiICYTHIH, 1110 TPU3BOAUTH 10
XPOHIYHOTO 3alajeHHs AUXATbHUX IIIAXIB 1 CEPETHBOTO ByXa. Y TaKUX XBOPHUX
HEPYXJIMBI TAKOXK CIIEPMATO30i1, TOMY 1110 iXHI1{ XBICT €KBIBAJICHTHHI BiKaM.

BincyTHicTh 3B 3Ky MK Nepu(pepiifHUMU 1 HEHTPATbHUMHU JYTIJIETaMH Y BIHKax
CYIIPOBODKYETHCS IXHBOIO HEpYXIUBicTIO. Lle MoXxe crocTepiraTucs npu
HaWpI3HOMAaHITHIIIINA TATOJIOT1I:

—pHu iHGEeKIIHHUX OPOHXITaX, K1 CYIPOBOKYIOTHCA IMMOOLUTI3AIIIE0 BIMOK 1 BIICYTHICTIO
pPYyXy B CJIM30B1i 000JIOHILII OpOHXa;

—Y KypIIiB y’K€ 4acTO BIJ3HAYAETHCSA HEMOPYIIHICTh MATOJIOTTYHO 3MIHEHUX BIMOK, B SIKHX
MICTUTBCS 0€3J11Y AYIJIETIB;

—PpO3MHOXXEHHSI IEHTpIOJIEH 3 YTBOPEHHSAM «KICT BIHOK» YacTO CIIOCTEpITa€eTbCsa Y
TeHITAIbHOMY TPAaKTI JKIHOK TpPH XPOHIYHHMX 3amajbHUX 3aXBOPIOBaHHIX (TOHOpeH,
XJIaMiJ1103, ypeariazMo3 TOIIO).

Pi3HOMaHITHI pe4OBHHHM, HATIPUKIIAJ], KOJXIIHUH, alKaJI0iau 6apBiHKY (BIHOIACTHUH,
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BIHKPUCTHUH), CyIb(TiAPUIbHI pEaKTUBHI TPyNH (KOKaIUIaT, A1aMil) MOXYThb
pyHHYBaTH MIKpOTpYyOOUKH. BCl 111 pe4OBHHM BINIMBAIOTh HA MITO3, 3MIHIOIOTh
GYHKIT KITITHH, TTOB’s3aH1 3 MIKpOTpYyOOUKamH.

MikpoginamenTn. AKTUHOBI (PiTaMEHTH 1 MiO3HH BUSIBJICHI MaiKe B YCIX KIIITUHAX,
He3aJeKHO B1JI TOTO, YU € BOHU M SI30B1, UM HE M SI30BI.

[TaTosoris mikpodiTaMeHTIB pi3HOMaHITHA 3a €T10JIOTIEI0 1 TATOTCHE30M.

Pi3ke 301b11eHHS MiKpO(d1IaMEHTIB 3HAXO/ISTh B SMITEINI] )KOBYHUX MPOTOK MPHU
MIEPBUHHOMY O1J1IapHOMY ITUPO31 MEeUIHKU. B10MO, 1110 UPKYJISITiS )KOBY1 B MIEUIHIT
PEryoeThbes MiKpoPiIaMeHTHOO cucTemMoro. OIHaK MUTaHHS PO TE, MEPBUHHA YU
BTOPUHHA aKyMYJIAIlis MiKpoh1JIaMEHTIB B €MiTeii OlTiapHOi CUCTEMH, 1I1e He
BUpimieHe. 301IbIICHHS X KUTPKOCTI ONMMCAaHe B KIIITHHAX TIPH 3aTO€HHI PaH, a TAKOXK
B IIyXJIMHAX, OCOOJIMBO B 30HAX 1HBa3li.

IMPOMIKHI ®1IJTAMEHTHA

[TpomixHi (pi1aMEHTH TOCTATHBO CIELiai30BaH1 3aJ€XKHO BiJl TUITY KIITHH. OHaK, B
KJIITUHAX OJTHOTO 1 TOTO 3K MOXOKEHHSI MOXKYTh 3yCTpi4aTUCS MPOMIKHI (P1IIaMEHTH
pi3HOroO TUIy. /0 NpOMIXHUX (p1IaMEHTIB BITHOCATHCA: LIUTOKEPATUHU — B
CIMTEIIAIPHAX KIIITHHAX, IECMIH — B M S30BUX KIIITUHAX, BIMCHTUH — B
ME3eHXIMAJIbHUX KIIITUHAX, HEMpOo(h1JIaMEHTH — B KJIIITHHAX [EHTPAIBHOI 1
nepudepiitHoi HEPBOBOI CUCTEMHU, TJialbHI (DIIAMEHTH — B KIIITUHAX TJIi1.

IMaTosoris npoMixkaux ¢iaMmeHTiB MOB’A3aHa 3 IXHIM HAKOMIUYYBaHHSM y KIITHHI 1
CIIOCTEPITAETHCS IPU YTBOPEHHI aJIKOTOJIBHOTO TianiHy (Tuiens Meimopi), XBopooi
AnpIreitmepa i 1edkux GopmMax KapaioMiomnatii.

1) Tiagin Mesutopi (ankoroabHui riajgin). BimoMuii ameprkaHChKHUM MaTOJIOT
Meniopi Ha MOYaTKy CTOPIYYS OMUCAB B KIITHHAX MEYIHKU MPU AJIKOT0JI13MI
rialiHOB1 BKIIFOUEHHS HEMPaBUIIbHOT (POPMHU, SIK1 HOCATH oro iM’s. TpuBanuii yac
JUCKYTYBaJIOCA MUTAHHS MPO iX crieundivnicTs. ['anin Memnopi Moxe 3’ IBISTUCS Y
OaraThoX BUMAJKaxX, aje Hal4acTilIe MPU aTKOroJIbHOMY 1IMpo3i. EKCcriepuMeHTaIbHO
BiH OyB BUKJIMKAHUM Y TBApUH 32 JOTMIOMOTOIO0 2pizeoqhynvginy (Moro
BUKOPUCTOBYIOTh y KJIHILI SIK aHTUTPUOKOBUM 3aci0). ChOro/iHI HAKOMMMYYBaHHS
MPOMIKHUX (DIJTAMEHTIB € MOP(OJIOTITYHUM MAPKEPOM XPOHIYHOTO aJTKOTOJII3MY.

2) XBopoba AabureiiMepa ado «mpeceHUIbHA» JEMEHIIIS CYIPOBOIKYEThCS
YTBOPEHHSIM (BiOpWIIPHUX MaC B HEMPOHAX KOPY TOJIOBHOTO MO3KY Y JITHIX JIFOJICH.
i pi6punspri Macu GapOyIOThCS K aMiJIOiIHI CyOCTaHI[I1 KOHTO YEPBOHUM 1 1aI0Th
MOJIBIifHE TPOMEHE3aJIOMJICHHS Y TOJIIPU30BAaHOMY CBITJII. AJie BOHU 3aBXKAU
BUSIBJISIIOTHCS BHYTPIITHLOKJIITUHHO, HA BIIMIHY BiJl aMUTOTY, SIKHM 3aBXKIU
PO3MIIIEHUH TTO3aKIITUHHO. Y KITIHII B TAKUX XBOPUX PO3BUBAETHCA HEJIOYMCTBO.

3) Kapaiomionarii, noB’si3aHi 3 HOPYIIEHHSIM MeTa00Ii3My J€CMIHY, KIIIHIYHO
MPOSIBIISIIOTHCA MIPOTPECYIOUOI0 HETOCTATHICTIO M1OKap/ia 1 XapaKTepU3yrOThCs
MAaCHBHHUMM BiIKJIageHHsIMU B KapaiomionuTax [IIMK-ueraTuBHOro Marepiany, skuii
CKJIAJIA€ThCSI 3 TPOMINKHUX (DIJTAMEHTIB.

HOUTOIIJIASMATHUYHI BKJIIOYEHHS

Cexpetopni rpany/ju. Bonu npeacrasieHi B KJIIITUHAX TPbOMa PI3HOBUJIAMU — 11€
rpaHyJiu €K30-, €HJI0 - 00 HelpocekpeTiB. BaxkiuBe miciie B maTosiorii 3aiiMae
CEeKpellisi aHOMAIbHUX (BEJIMKUX 32 00’ €MOM) CEKPETOPHUX TPaHyJI IPU CHHAPOMI
[Ilemxiaka-Xiraui.

MeuianiH i MessaHocoMu. MenaHiH CEKPETYETHCS METAHOLMTAMU HIKIPH, CIIEIU(PIIHOIO
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(YHKIIEIO IKUX € CHHTE3 MEJIaHIHOBOTO MIrMEHTY 1 yTBOpeHHs MenaHocoMm. O6uaBa
MPOLIECH HE3AJIEKH1, OCKUTBKH MEJTAHOLUTH MOXYTh MICTUTH MeJIlaHOCOMU 0e3
MennaHiHy. Taki MeTaHOLMTH 3yCTPIYaloThCs B abOIHOCIB 1 MPH JIOKATbHIN
nenirmenTanii mkipu. [Ipu ynerpadioneroBoMy onpoMiHEHHI B Oa3albHUX
KEepPaTHHOITUTAaX Bi0OYBA€THCS HAKOTIMYYBAaHHSI MEIIAHOCOM HaJl alliKaJIbHOKO
JaCTUHOIO S/Apa, MO GOPMYIOTh CBOEPITHUIN €KpaH, KU 3aXUIIA€ TCHETUIHUH
amapaT KJIITHUHH BiJ] TIOIIKOHKYHOYOro onpoMiHeHHs. [Ipy anp0iH13MI HEMOXKIIUBUH
CHUHTE3 MeJIaHIHy BHACIIIJIOK HEJOCTaTHROI MOJIIMEpH3allii IepuBaTiB apOMaTUUYHUX
KHUCIIUX aMiHIB.

Onwucani JBa TUNU OUIKOBUX TpaHyJl.

[TpuknagoM Mepuioro THUILY MOXKYTh CIYXUTH O1LTIKOBI TpaHyJIH, 3BUYAHO arua0(p1IbH1
B cBiTIIOBOMY Mikpockori, [IIMK-mo3utuBHi (TaikKonmpoTeinn), HASBHICTD SIKUX
3yMOBJIeHa Ae(PILUTOM a1-aHTUTPUIICUHY. BOHM MOXYTb 3ycTpidaTUCs B KIITHHAX

NEY1HKH, HUPOK, B HEHPOHaX, B JOOPOSAKICHUX a00 370AKICHUX MyXJIHHAX. a1-

AHTUTPUIICUH YTBOPIOETHCS B MEUIHII Ta 1HT10y€ KoareHasy, a B OUIbIIOCTI TKAHUH
— enacrasy. [lpu nedinuTi a1-aHTUTPUIICHHY €J1acTa3a MOLIKOIKY€E JIET€HEBY

TKaHUHY, 1110 PU3BOIUTH JI0 PO3BUTKY eM(13eMHU.

[Ipuknagom apyroro TUMy CIy»KaTh aluA0(P1IbHI OUIKOBI Tpanyiin, a00 Tkl JIeBl, ki
CTIIOCTEPIraloThCs B CUMITATUYHUX HEMpoHax. BoHM sSBISAIOTE CO00I0 TIOJOBXKEHOT
dbopmu eozunodinbHi 1 IIMK-HeraTuBHI yTBOPEHHS 1 € TUTIOBUMU JIJIs 17110NATUYHOT
xBopooOu [lapkincona.

TyOynopeTuKyIsIpHI BKIIOYEHHS PO3TAIIOBYIOTHCS B €HAOIJIA3MATHYHOMY PETUKYIIYMI 1
YTBOPIOIOTH KOMIPKH 3 aHACTOMO3YIOUHMX MIXK COO0I0 HETIPaBUIILHUX TPyOOUuOK. BoHu
BIiepIie OyJi BUSIBIICH] B TJIOMEPYJISIPHUX KamIsipax HUPOK MPU ayTOIMYHHOMY
3aXBOPIOBaHHI — JIMCEMIHOBAaHOMY YEpBOHOMY BOBYaKy. Lli BKIItoueHHs MO10H1 10
JeSIKNX BIPYCHUX BKJIIOUEHb, HAITPHUKJIIA, IO MIKCOBIPYCiB. € TinoTresa, 1110
TyOyJIOPETUKYISIPHI BKIIFOUEHHS MAIOTh BipyCHE TOXO/KeHHs. BOHU BUSBISIOTHCA y
HIKIp1, B HUPKAX, B JJIMPOLMTAX TPU PI3SHOMAHITHUX MOMIKOIKEHHSIX —
CKJIEpOoJepMii, 1110MaTUYHIN mypitypi, cuHapomi ['yanacuepa, npu 3J105KICHUX
TiMdomax.

IX MO’KHa BiATBOPHTH €KCIIEPUMEHTAILHO 32 JOIOMOTOI0 5-6pOM-1E0KCUYPUIIHY B
KyabTyp1 dim¢pouuTi. el mpenapat BUKOPUCTOBYETHCS B aHTUBIPYCHIM Teparii i
MOJKEe JeMacKyBaTH JaTCeHTHUH BIpYyC.

AJIPO TA MOT'O AHOMAUTIL

YbpTpacTpyKTypHE BHUBUEHHS sApa J03BOJSE O0’€KTHBHO CyAWTH Tpo Horo wmopdo-
(yHKITIOHATBLHUN CTaH, a, 0TXKE, 1 MPO KJIITUHY B LIUIOMY. SIIpo Biairpae IO0MiHYHOUY POJIb Yy
noaum kimiTuHU. CTpyKTypa Ta po3Mipd sSApa, sKE€ 3HAXOIUTbCA B 1HTepdazHOMY
(IHTEpMITO3HOMY) CTaHi, 3anexaTh BiJl Woro miuoinHocti (BMicty JIHK, uncna xpomocom) 1
(YHKIIOHATFHOTO CTaHy. BITBIIICTh KIIITUH MICTATh AMIUIOIAHI siapa. TerpamnoinHi spa,
MIPUPOJIHO, MAIOTh OUTBIINKA JlaMeTp, HiX auruioiaHi. Ilomimioimis — e kpaTHe 301JIbIICHHS
gucia HaboOpy XpOMOCOM B spax KIITUH. 30UIbIIEHHS KUIBKOCTI MOJITUIOIMHUX KIITHH
Ty’K€ 9acTO 3YCTPIYAEeThCs B YCIX OpraHax, HalpUKIai, MPU CTapOCTi, MpU penapaTuBHIN
pereHepailii B Me4iHIl, NpHU rinepTpodii Miokapaa, Npu MyXJIUHHOMY POCTi. AHEYIUIOIAIS —
CTaH, NpPU SKOMY 3YCTPIUA€ThCS B sApax HEMOBHUHA HaOIp XpOMOCOM, 3yMOBIIEHUI
XPOMOCOMHHUMU MYTallisIMU, BUSIBIIIETHCS Y 3TOSIKICHUX MTyXJIMHAX.

Snpa HalipI3HOMAHITHIIIKX CIEIIaI30BaHUX KIIITHH, BIIPI3HIIOTHCS PO3MIpaMu,
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¢dbopMor0, MOAIOHI BHYTPILIHBOIO CTPYKTYPOIO 1 B OCHOBHOMY MICTAThH I'paHyiiu, abo
TPYAOYKH XPOMATUHY. XPOMAaTHUH — II€ CKJIaJJHa CYOCTaHIIis, SIKa MICTUTHCS B
xpomocomax. bazodinpHe 3a6apBreHHSI XpOMATHHY 3yMOBJICHE TOJIOBHUM YHHOM
BMictoMm y HhoMY JJHK. XpomartuH, sikuit BUAHO MiJ CBITIIOBUM MiKPOCKOIIOM,
HA3MBAIOTh KOHJIEHCOBAHMM, a TI YACTUHU XPOMOCOMHOI HUTKH, SIK1 BUJIHO JIUIIIE B
€JIEKTPOHHOMY MIKPOCKOII1 — IEKOH/ICHCOBAHMM XpOMaTHHOM. B nepenaBanHi
indopmamii, mo cnpsiMoBy€ CUHTe3 OlJIKA B KJIITHHI, KA He TUINTHLCSH, Oepe
yuactb Tiibku JJTHK nexonnencoBanoro xpomatuny. [Hakiie kaxxydu, sIK 1€ HE
napagoKCalbHO, BECh TOM XPOMAaTHUH, SIKUI MOXHA M0OAYUTH B siApax
(GYHKITIOHYIOUYUX KIIITHH B CBITJIOBOMY MIKPOCKOII, HE BUKOHYE JKOJHUX (DYHKITIH.
JleKoHIeHCOBaHUM XpOMaTHH OTPUMAaB Ha3By €yXPOMATHHY, TOOTO «TapHOTO»
XpOMAaTHHY, OCKUTBKH BiH «IIPaLIO€», a KOHACHCOBAHUN XPOMAaTHH Ha3UBaIOTh
reTepoXpoMaTHHOM (B1J] IpEIl. FETEPO — IHIIHM ), TOOTO XPOMATUHOM IHILIOTO POAY.
Po3noain rerepo — i eyxpoMaTuHy € Biio0OpaKeHHAM (PYHKIIOHAJIBbHOIO CTAHY
sapa. OCKIUIbKU AIp0 MOXE MEPEXOIUTH 31 CTaHy BIJIHOCHO (PYHKI[IOHAJIIBHOTO
CIIOKOIO B CTaH BUCOKOI (DYHKIIIOHAJIbHOT aKTUBHOCTI 1 HABMAKH, TO 1
CIIBBIIHOLIEHHS reTepo- i eyXpoMaTHHY He € 3aBXu noctiiine. Kpim toro,
HEOOX1/1HO 3HATH, IO TIIyMAUY€HHS XapaKTepy PO3MNOALTY XPOMATUHY HE 3aBXK]IU
onHo3HauHe. Hanpukiaza, MapriHaiiis XpoMaTHHY, TOOTO HOTo MepeBaXHUN PO3MOALI
i sIIEPHOI0 000JIOHKOI0, MOYKE TPAKTYBaTHUCH 1 SIK O3HaKa aKTUBHOCTI AIpa, 1 SIK
IpOsIB HOTO MOUIKOIKEHHS.

IMomkoaxenHs (ajpTepanis) sigep MOXYTh OyTH 3BOPOTHUMH (CyOeTanbH1
anbTepallii) 1 He3BOPOTHUMHU (JIETaTbHUMU, A00 CMEPTEIHHUMHU).

CyoOaeranbHi aabTepanii, 3BOPOTHI

Konpaencauisi i Maprinanisi XxpoMaTUHY — HAKOIIMYYBaHHS XPOMATHHY 1]
MeMOpPaHOIO s/ipa y BUTJISA/I1 PETYJISIPHOI CTPIYKK UM MaJIEHbKUX rpyao4dok. [Ipu
IBOMY SIAPO JIEII0 3MEeHIeHe B 00cs31. KoHrmoMepaT XxpoMaTHHY TOSIBIISIETHCS B
pe3ynbTari 3HMxKeHHs: pH KI1iTHH npu nocuneHoMy riikoiisi. Leit nponec —
Oe3mocepeIHs BIAMOBI/Ib HA PI3HOMAHITHY arpecito 1, EBHO, NEPIIUH ii MPOSIB.

3miHa sizepHoi MemOpanu. BakyouJti i nceBroBaxkyo.ti

Bigomo, 110 siaepra MeMOpaHa CKJIaIa€ThCsl 3 JBOX JIMOMPOTEITHUX JTUCTOYKIB
(MJIaCTUHOK), B SIKMX € TIOpY 200 KpyTJii OTBOpU. BHYTpIIIHS TIacTUHKA TIIaKa,
30BHILIHS MOKPUTA puOOCOMaMH 1 3HAXOAUTHCS B KOHTAKTI 3 €HA0IUIa3MaTHUYHUM
PETUKYITYMOM.

B ymoBax natosiorii B siapax MOXKYTh HOSIBIATUCS ICTUHHI BaKyOJIi Ta IICEBIOBAKYOi.

[Tpu nii psamy XBOpoOOTBOPHUX YMHHHKIB siIEpHA MEMOpaHa MOXKe CTaBaTh
NepPepUBYACTOI0, HAPUKIIAI, TIPH JUIaTallli IEPUHYKICApPHUX IUCTEPH, a00 XK
YTBOPIOBATH JIOKAJIbHI MyXUPIIl IIJISXOM 1HBariHamii BHyTPIIIHBOTO JIUCTKA AJI€PHOL
MeMOpaHH, HaMpUKJIaj, Y BIAMOBIAL Ha Jito pasiaiii. Lle 1 € icTuHHI
BHYTPIIIHbOSAIEPH] BaKyOJIl.

[IceBaoBakyosi (OpMYIOTHCS IUIIXOM BHYTPIIIHBOSIICPHOI 1HBAr1HAIIIT IIUTOTIa3MU,
BOHHU OTOYEH1 IBOMA IJIACTUHKAMHU MEMOPAHHU 1 MICTSITh PI3HOMAHITHI YaCTUHKH,
opraHen, 30kpemMa puobocoMu. BoHu XxapakTepHi JUTsl IeIKUX TUITIB KIIITHH, TAKUX SIK
MEHIHTeaIbH1, IMIBAaHHIBCHK1, HEBYCHI Ta 1HIIN, & TAKOX BUSBIIIOTHCS B MMyXJIUHHUAX
kimituHax. [lceBgoBakyoui Bepu(ikytoThCs B reNaTouTax Mpy pi3HUX METa0O0IIYHUX
MOPYIICHHSX.
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BHyTpiliHbOSIICPHI BKJIIOYEHHSA

Po3pi3HAI0TE iICTUHHI BKIIOYEHHS 1 TICEBIOBKIIIOUCHHS.

IcTUHHI BKITIOUEHHS TTPEACTABIICHI ISIKUMU Bipycamu.

IlceBAOBKIIOUYEHHSI — I1€ YACTUHKHU TIIIKOTEHY (B SApPax TEMaTOIUTIB MPH I[yKPOBOMY
niabeTi), a TakoxX cpepuyHi, JiHiHI, QIOPUIIAPHI CTPYKTYPH, IPUPOJIA IKUX HE
3aBXU BijloMa. B riianbHuX KimiTHHAX GIOpUISPHI CTPYKTYPU BUSBIIIOTHCS T1CIS
BIUIUBY rifgpookcuny amoMiHio Al(OH)3. IosiBa chepuunmx TUT OB s13aHa 3

1IBUIIIEHUM CHHTE30M MPOTETHIB 1 HAKOMUYIYBaHHAM (QiOPUISIPHUX CTPYKTYD.
CxutaziHi CTpYKTYpH 3’ SIBIITFOTHCS B TEMATOIMTAX 1 eMiTeTiaTbHIX KIIITHHAX
KaHaJIbI[IB HUPOK TIC/IS BIUTUBY BakKKUX MeTaliB (Pb 1 Vi).

JleTasibHI MOIKOAKEHHS, HE3BOPOTHI

P03pi3HAIOTH TpH TUTIM HEOOOPOTHUX MOPGOIOTIYHUX 3MIH Sapa: MKHO3, KapiOPEeKCHC 1
Kapioi3uc.

IlixHo3. HecnipusTauBuM BUXOA0M BJIaCHE 3BOPOTHOI KOHJICHCAITT 1 MapriHamii
XpOMaTUHY M1 SJIEPHOI0 000JIOHKOIO MOKEe OYyTHU HE3BOPOTHA TOTAJIbHA HOTO
KOHJIEHCAIlis 10 BC1 Twiomm siapa. Toal siapo cTae TOMOTeHHUM, IHTEHCUBHO
6a3odi1bHO MOPapOOBAHUM 1 3MOPIIIEHUM — 1€ 1 € TKHO3. OUeBUAHO, 110 KOIH
SIPO MIKHOTHYHE — BOHO MepTBE. HUTKM XpoMaTHHY KOHICHCYIOTBCS B pe3yJIbTaTi
nii JIHK-a3u ta 1130cOMHUX KaTENCUHIB 1 iX AECTPYKLIS HACTA€E OLIbII-MEHIII
ITBUTKO.

Kapiopexcuc (rexis — po3pus). Lle po3koiitoBaHHsI KOHJIEHCOBAHOTO XPOMATHHY, B
OCHOBHOMY Ha HEBEJHKI 3a 00CSATOM, HEMPaBUIbHOI OopMHU (DparMeHTH, sIKI MOXKYTh
3HAXOJUTHCS BCEPENIMHI AIepHOI MEMOpaHH, SKIIO BOHA 30epekeHa abo
PO3TAIIOBYBATHCS B IIUTOIIA3MI MPH ii JECTPYKIII.

Kapioaizuc (lysis — po3durHeHHs, po3IIaBIeHHs) — 1€ BHJ CMEPTI siipa, IpU TKOMY
XPOMATHH OUTBIII-MEHIII TOTAJIBHO JI€31HTErpoBaHui 1 He HapOyeTbest. CTBOPIOETHCS
BpaXEHHS, 1110 PO N030aBIeHE XPOMATHHY, SIKHI 3HUKA€E BHACIIIOK aOCOpOIIii
HABKOJIMITHKOT [IUTOIIJIA3MH.

BBaxaroTh, 1110 KapioMiKHO3, KAPIOPEKCUC 1 KAP10TI3UC ICHYIOTh K MOCHII0BHI CTali
CMepTI sapa. B qiiiCHOCTI TyXe 4acTo, ajie HE 3aBXK/I1, KaplOPEKCUC MOXKE
criocTepiraTucst 6e3 MmKHO3Y 1 Kapioyi3uc MOXKEe HE HACTaTH, SIKIIO KJIITUHA TTOMPE
BiJIpa3y MiCJsl MIKHO3Y a00 KaplOpeKCucy, a (pparMeHTH XpoMaTUHY MpU HbOMY
CIIMIHYIOTHCSI Ha30BHI.

MNOMKOIXEHHSA MITO3Y
AHoOMAJII MITOTHYHOTO0 PUTMY

MiToTU4HMI PUTM, B OCHOBHOMY a/ICKBaTHUI MOTPEO1 BITHOBJICHHS CTapIIOYUX,
JIECKBaMOBaHUX, MEPTBHUX KJIITHH, B YMOBaX MaTOJOrIT MOXe OyTH 3MIHEHUI.
YTOBUTEHEHHS PUTMY CIIOCTEPITAETHCS Y CTAPIIOYMX a00 MAJIOBACKYJISIPU30BAHUX
TKaHWHAaX, 30UTBIIIEHHS] PUTMY — Y TKAaHMHAX TIPH PI3HUX BHJIAaX 3arlajieHHS,
TOPMOHAJIBHOMY BIUITMBOBI, B TyXJIMHAX TOIIO.

AHOMasii po3BUTKY MITO31B.

Jlesiki arpecuBHI areHTH, Jir04u Ha a3y S, yrnoBUIBHIOIOTH cuHTE3 1 ayrutikaiito JJHK.
Jlo HUX BITHOCSATBHCS 10HI3YIOUA pajiallis, pi3Hi aHTUMETA00ITH (METaTpeKcar,
MepKanTo-6-mypuH, Garoopo-5-ypanu, npokap6o3uH ). Ix BUKOPHCTOBYIOTH IS
MPOTUIYXJIMHHOI XIMiOTepaIrii.
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[HII1 arpecuBH1 areHTy AiI0Th Ha Pa3y M 1 mepenikoaKaoTh yTBOPEHHIO
aXpoOMaTUYHOTO BepeTeHa. BOHU 3MIHIOIOTH B A3KICTh IJIa3MH, HE PO3ILIEIUTIOI0YH
HUTKH XpoMocoM. Taka ruTodiziosoriyHa 3MiHa MOXE CIPUINHUATH OJIOKATy MITO3Y
B MeTadasi, a miciis [bOr0 — rocTPy CMEPTh KIITUHHU, 00 MITOHEKPO3. MITOHEKpO3U
CIIOCTEPIraloThCs HEPIJKO, 30KpeMa, B MyXJIUHHINA TKaHUHI, B OCEPEIKaX JIEIKOTO
3amajeHHs 3 HEKPO30M. [X MOKHA BUKJIMKATH 3a JOIIOMOTOI0 MOA0(iiHy, SKHil
3aCTOCOBYETHCS IIPH JIIKYBaHHI1 3JI0SIKICHUX HOBOYTBOPIB.

AnomaJii mopdoJiorii MiTo3iB

[Ipu 3ananenHi, Ail 10HI3yHO4O1 pajiaiii, XIMIYHHUX areHTIB 1 0COOIMBO B 3JIOSAKICHUX
MyXJIMHaX BUSBIISAIOTHCS MopdoJioriydi aHomasii MiTo3iB. Bonu noB’s3aHi 3
BaXKUMHU METabOIIYHUMU 3MIHAMU KJIITHH 1 MOXKYTh OyTH MMO3Ha4YeH] SIK «a0OpTUBHI1
miTo3u». [Ipukinagom Takoi aHOMalii CIIy>KUTh MITO3 3 aHOPMAJIBHUM YHCIIOM 1
$hopMOI0 XPOMOCOM; TPHOX-, YOTUPHOX- 1 MYJBTUIOJISAPHI MITO3H.

Bararosiaepni kiaituau. KinitiHY, K1 MICTATH 0€31114 SiAEp, 3yCTPIYAIOTHCS 1 B
HOPMaJIbLHOMY CTaH1, HAIPUKJIAI: OCTEOKJIACTH, METAKaAPIOIUTH,
CUHIUTIOTPO(dOOIaCTH. AJie BOHU 3yCTPIYaIOTHCS YaCTO 1 B yMOBax MaTOJIOrIi,
HaAIpUKIaA: KITUHYU JIaHrxaHca npu TyOepKyiIb0o31, TIFrAHTChKI KIIITUHH YY>KOP1IHUX
T1J1, 0€3114 MyXJIUHHUX KIITHH. [{UTonnasMa Takux KIIITUH MICTUTh TPaHyJIu abo
BaKyoOJIl, YUCJIO AJEP MOKE KOJIMBATHUCS BiJl JEKIJIBKOX OJIMHULB /10 IEKIIBKOX
COTEHB, a 00CsT BiJOOpaKEHU B HA3B1: TraHTChKI1 KIIITHHH. [XHe OXOMKeHHS
BapiabesbHe: eniTeNniaibHi, Me3eHXIMalbHI, T1CTIONUTapHi. MexaH13M (popMyBaHHS
FiraHTChbKUX 0araTosiIEpHUX KIIITHH pi3HUN. B 0IHUX BUIagKax iXHE YTBOPEHHS
3YMOBIIEHE 3JIUTTSIM MOHOHYKJICAPHUX KJITHH, B IHIIUX BOHO 31MCHIOETHCS 3aBASKU
nojuy siaep 0e3 AeHHs [UTOoIIa3MHU. BBaxaroTh TaKoX, 10 iXHE YTBOPEHHS MOKE
OyTH HACHIAKOM JESIKUX aHOMAJIIA MITO3Y MICJsl ONMPOMIHEHHS a00 BBEACHHS
[UTOCTATUKIB, a TAKOX MPHU 3T0SIKICHOMY POCTI.

3MIHMU SIIEPEIb

VY HOpManbHUX YMOBAxX pO3MIpH Ta CTPYKTYpa siAepellb B OUTbIIOCTI BUMIAJKIB aI€KBaTHI
IHTEHCUBHOCTI KJIIITHHHOTO O1JIKOBOT'O CUHTE3Y.

B ymoBax matosorii (Hanmpukiaji, B MyXJIMHHUX KIIITUHAX) BUCOKA (DYHKIIIOHATHHA
(cexpeTopHa) aKTUBHICTh KJIITHH YaCTO CYIPOBOIKYETHCS 301IBIIICHHSIM 00CSATY, a
1HKOJIY 1 KITBKOCTI AZIepellhb 3 iX BaKyoJIi3allicr0. Y 1UX BUMAIKaX TOBOPITH PO
AJIEpIEBY TiapoIiio (200 T1IPOMIYHE SIEpPIIE).

JlesinTerpartis (cenapairis) saepreBux CTpyKTyp Ha rpanynu 1 Gpiopunu PHK
BiJI0Opakae MOPYIICHHS (PYHKITIOHAIIBHOTO CTaHY SIK S/IePellhb, TaK 1 KIITHHH, 1
3yCTPIYA€ThCS MPH il PI3HUX areHTIB, TAKUX SIK aKTUHOMIIIUH, a(hJIATOKCHUH,
10HI3yI04a pajiiallisi Ta CynpoBOKY€eThbes 3MiHOIO cuHTe3y PHK.

TakuM 4MHOM, B KJIITHHI, Y BIAMOBIIb Ha BIUIMB OaraThb0X YAHHHUKIB, MOXKYTb
B1JI0yBaTUCS PI3HOMAHITHI CTPYKTYpHI 3MiHU. B olHUX BUMagkax WAEThCS PO
3arajbHl CTEPEOTHIIHI ii CyOMIKpOCKOMIYHI peakiii abo peBepcuBHI (000POTHI),
MPUCTOCYBAJIbHI MO BIJHOLIECHHIO /10 3MIHEHHX YMOB iICHYBaHHS, a00 HE00OpOTHI
nuCcTpod1uHI MOMIKOKEHHSI, sIKI MPU3BOIATH 10 3aru0eri BCi€l KIITHHU (alloNTo3y
abo HeKkpo3y). B iHImuX BUMaaKkax y KIITHHI MOXKYTh BUHUKATH CrielupiuH1
CyOMIKpOCKOMIYH1 3MIHH, 1110 BUSBJISIOTHCS HA MAKPOCKOMIYHOMY PIiBH1 y BUTJISI
NEBHOI HO30JIOT14HOT popMu. B Takux Bumagkax roBopsTh MPO XPOMOCOMHI,
J130COMHI1, IEPOKCUCOMHI Ta 1HIII 3aXBOPIOBAHHSI.
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[TpakTH4HO BC1 3arajbHO MATOJIOTIYHI MPOIIECH MAIOTh CBOI YIBTPACTPYKTYPHI
XapaKTePUCTHKH, SIK1 T03BOJISIOTH 1X audepeniiroBaTi. OTxe, 3SHAHHS
YIBTPACTPYKTYPHOT HATOJIOTIi T03BOJIUTH TIUOIIE PO3YMITH OCHOBH 3aTrajIbHO
MATOJIOTTYHHUX TIPOIIECIB 1 M3HATH TAEMHHUIII I HE BUBYCHUX 3aXBOPIOBAHb JIFOIMHH.

ITuTaHHA 1JI CAMOKOHTPOJII0

[IpuyrHa MOUIKOKEHHS [IUTOIJIA3MATHYHOT MEMOpPAHH.
Ha3BaTu HacHiAKU MOMIKOKEHHS IUTOIIa3MaTUYHOI MEMOpaHu.
[TprurHM MONTKOKEHHSI MITOXOH/IPIH.

Buau nomkomkeHHST MITOXOHAPIN.

Bunu nopymenns anapaty ['ombmxi.

Ha3BiTh mi30coMHI XBOpOOH.

Ha3BiTh mepokcrcomHi xBopoOu (akaTaiiazemis, IiepeOporenaropeHaaIbHIi CHHAPOM
[lenBerepa).

8. HasBiTh Buau matosorii He MeMOpaHHUX OpraHed.

9. Buam momkomKeHHs MITO3Y.

10. Sapo Ta Hioro aHOMAJIii, TTOIIKOKEHHS SIpa.

IopyuieHHs1 BOAHO-COJILOBOT0 0AJIAHCY.

NoakowdE

OCHOBHI nNUMAHHA memu:
1. TloHsgTTd BOmHMI1 OallaHC.
2. PeryntoBaHHS BOJHOTO 1 10HHOTO OOMIHY.
3. Bunau HabpskiB.

Kinpkicte Bogu B opranizmi 1 Horo posnonis. JIroAChKWN OpraHizaM mepeayciMm
CKJIAZA€ThCS 3 BOMIM. 11 BiTHOCHHUI BMICT BHIIE BCHOTO Y HOBOHApPOKEHUX - 75% 3arajibHO1
Macu Tiia. 3 BIKOM BOHO MOCTYNOBO 3MEHUIYEThCA 1 CKJIa/la€ B MEPIOJl 3aBEPIICHHS POCTY
65%, a y TTHIX JrOJIeH - BChoro ymiie 55%.

B opranizmi Boja po3mojijieHa MK JEKUJTbKOMa PIAMHHUMH CEKTOpaMu. Y KIITHHAX
(BHYTPIIIHBOKIIITUHHOMY TpocTOopi)3Haxoautbest 60% 1ii 3araabHOl KITBKOCTI; IHIIE - II€
MO3aKJIITUHHA BOJIa B MIKKJIITUHHOMY TIPOCTOPI1 1 TIa3Mi KpOBI, a TaK caMO B CKJIaJl Tak
3BaHOI TPAHCIEIOISAPHOI PIAMHKU (B CIUHHOMO3KOBOMY KaHai,KaMepax O4Yeid, MUTyHKOBO-
KHUIIIKOBOMY TPAKT1, EK30KPHHHHUX 3aJ103aX, HUPKOBUX KAaHAIBIISIX 1 CEUOBUX MPOTOKAX).

Bonuuit Oanmanc. BHyTpimHii OOMIH pIIMHM 3aJ€KUTh BiJ 30alaHCOBAHOCTI 11
HAJXO/DKCHHSI B OpraHi3M 1 BUIUICHHS 3 HBbOTO 3a OJWH 1 TOW K€ Yac. 3a3BuU4ail 1000Ba
noTpeda JTIOAMHU B piauHI He nepesuiye 2,5 1. [{eii oOcsr ckinanaeTbes 3 BOAM, MO0 BXOIUTh
no ckmamy ikl (6mmseko 1 i), mutta (mpubimszHo 1,5 1) 1 oKcupariitHOi BoaM, sKa
YTBOPIOETHCS MPU OKUCIICHHI ToJI0BHUM YrHOM kupiB (0,3-0,4 ). "BignpampsoBana piguHa"
BUBOJIUTHCA uepe3 Hupku (1,5 1), nursixom BurapoByBaHHs 3 ToToM (0,6 1) 1 OBITPSIM, 110
Bunuxaetscs (0,4 1), 3 ¢ekamismu (0,1 m). PerymoBanHs BOAHOTO W 10HHOTO OOMiHY
3MIIMCHIOETHCS KOMIUJIEKCOM HEHPOECHIOKPUHHUX PEaKIlii, CIpSIMOBAHMX Ha MIATPUMAHHS
CTaJIOCTI 00CATY 1 OCMOTHYHOTO THCKY MO3aKJIITHHHOTO CEKTOPY 1 MIEepIl 3a BCE IUIa3MU
kpoBi. OOuABI 3a3HayeHl MapaMeTpa TICHO B3a€EMO3AJCXKHI, aje MEXaHI3MHM iX KOpEeKIi
aBTOHOMHI.
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[Topymennss BogHOoro 0o0OMiHy. Bci mopymieHHss BomHOTO OOMiHY (IHCTiApil) MOKHA
o0'eqHatu B 1Bl (POpMHU: TiMepriapaTaiisi,XapakTepru3yeThCsl HAUIUIIKOBUM BMICTOM PiIUHU
B OpraHi3Mi, i rimoriaparailis (a00 3HEBOJHEHHS), IO TMOJSITa€ Y 3MEHIICHHI 3arajibHOTro
00'eMy piTUHH.

INnoriaparamnis. /lana dbopma mopyiieHHs BUHMKA€E BHACIIJIOK a00 3HAYHOTO 3HMKCHHS
HAJXOJDKEHHS BOJAM B OpraHizM, abo HaamipHoi BTpaTu. KpaliHiil CTymiHb 3HEBOJHEHHS
Ha3WBAETHCS CKCIKO30M.

[300cMorsipHa Tinmoriparaiisi - MOPIBHIHO PIAKICHUI BapiaHT MOPYIICHHS, B OCHOBI
SIKOTO JISKUTH IPOTOPIIIHE 3MEHIIEHHsS 00CATY PIIMHM Ta €JIeKTPOJIITIB, SK MPaBWIO, B
MO3aKJIITUHHOMY CEKTOpl. 3a3BUYail 1Iel CTaH BUHUKAE Bijpasy MICJsl TOCTPOi KPOBOBTPATH,
aJjie ICHy€ HEJIOBTO 1 YCYBA€THCS B 3B'A3KY 3 BKIIOUCHHSIM KOMIIEHCATOPHUX MEXaHI3MiB.

['imoocMonsipHast rinorigpaTaiisi - pO3BUBAETbCS BHACIIIOK BTpPAaTH PIAUMHH, 30arayeHoi
enekTpoiiTamMu. Jleski cTaHu, 110 BUHUKAIOTh MPH NEBHIM MATOJOTl HUPOK (30UIbILICHHS
¢dupTpalii 1 3HWKEHHS paeabcopOLil piAMHM), KUIIEYHUKa (aiapes), rinodiza (aediuut
A/Il'),HamHUPKOBUX 3aJI03 (3HMKEHHS MPOJAYKLII albJAECTEPOHY), CYINPOBOKYIOTHCS
MOJILYPIEIO 1 TIMOOCMOJISIPHOIO TIMOT1IpaTaIli€ro.

[NinepocMossipHa rimorijipaTaliisi - po3BUBAE€TbCS BHACIIIOK BTPATH OPTraHi3MOM PiJIUHH,
301/IHEHO1 eNeKTpoJiiTaMi. BoHa MOXe BHHUKHYTHM BHACHIIOK aiapei, OJIOBOTH, MOMNiypii,
npo(y3HOTo NOTOBUALIEHHS. J[0 TiepoCMOISIpPHOTO 3HEBOAHEHHS MOXKE NIPU3BECTU TpUBaJIa
rinepcaiiBailisi ado MOJIIMHOE, TOMY L0 MPH IIbOMY BTPAYa€ThCS PiAMHA 3 MaJIUM BMICTOM
coneil. Cepen NpUYMH OCOOJMBO CIIJT BIA3HAYMTH LyKpoBUil pgiaber. B  ymoBax
TIMOIHCYJIHI3Ma PO3BUBAETHCS OCMOTHYHA MOy Pisl.

OpHak piBeHb IJTIOKO3U B KPOBI 3aJIMIIAE€THCS BUCOKUM. BaXkinBo, 1110 B TaHOMY BUIIAIKY
CTaH TINOoriAparaliii MOXe BUHUKATH BiApa3y 1 B KIITHHHOMY,1 B HEKJIITUHHUX CEKTOpaXx.

Ineprigparamis. Ll ¢gopma mnopylieHHs BHUHUKAE BHACIIIOK a00 HAJJIUIIKOBOTO
HaJIXO/PKCHHSI BOJM B OpraHi3M, ab0 HEIOCTATHBOIO i BUBEACHHA. Y Ps/il BUMAJKIB 111 JBA
(bakTOpH AIFOTH OJIHOYACHO.

[300cMoOnsipHYIO  TimoTigpaTariito - MOXXHAa BIITBOPUTH, BBOASYM B OpraHi3Mm
HAJUTUIIKOBHUI 00CST (h1310JIOTTYHOTO PO3UMHY, HAMIPUKIIA] XJIOPUCTOrO HATpio. ExoHOMIKa,
[0 PO3BUBAETHCS MPH IIHOMY TIMIEPT1IPis HOCUTh TUMYACOBUM XapaKTep 1 3a3BUYail MIBUKO
YCYBA€ETHCH (32 YMOBH HOPMAJIbHOI pOOOTH CUCTEMU PETYIISIIT BOAHOTO OOMIHY).

INnoocMonsipHast  rineprigpatanis (QoOpMyeTbcsi OJHOYACHO B  MO3AKIITHHHOMY 1
KJIIITUHHOMY CEKTOpax, TOOTO BIAHOCUTHCS A0 1HIIKX (HopM Aicriapiid. BHYyTpiIHBOKIITUHHA
riNoOCMOJISIpHA TINepriipaTalis CyIpOBODKYEThCS TPyOMMH MOPYUIEHHSIMHU 10HHOTO Ta
KHCJIOTHO-OCHOBHOTO  0amaHcy, MeMOpaHHMX TOTeHUiadiB KimTuH. [lpu  HbOMY
CIIOCTEPIraeThCs HyJ0Ta, 6araTopazoBa OJI0BOTA, CYA0MHU MOKIMBHUI PO3BUTOK KOMH.

['inepocMosnsipHa rinmeprigparaiiss - MOXE BHHUKHYTH Yy BHIAJIKy BUMYIIEHOTO
BUKOPUCTAaHHSI MOPCHKOi BOAM B sIKOCTI MUTHOI. IIIBUaKE 3pocTaHHs PiBHS €IEKTPOJITIB Yy
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MO3aKJIITUHHOMY MPOCTOP1 MPUBOAUTH IO TOCTPOi TiMEpOCMil, OCKIIBKH IIa3MOJeMMa HE
NPOITyCKa€e HAUIMIIKY 10HIB B KIITHHY. OJHaK BOHa HE MOXE YTpPUMATH BOJY, 1 4acTHHA
KJIITUHHOI BOJI TEPEMIMIAETHCSA B IHTEPCTHUINIATBHUN TPOCTIp. Y pe3yabTaTi MO3aKITITHHHA
rimepriipataiisi HapoCTa€, Xo4a CTYHiHb TiMepocMil  3HUXKYEThCs.  OAHOYACHO
CIIOCTEPIraeThCsl 3HEBOAHEHHS TKaHWH. Llel THI MopyHmIeHHS CYIPOBOIKYETHCS PO3BUTKOM
TaKHX K€ CUMIITOMIB, SIK 1 P T1IIEPOCMOJIAPHIN AeTiApaTallii.

Habpsk. TunoBuii maTonoriyHuil mpoec, SKuil XapakTepu3yeThCsl 301IBIICHHSAM BMICTY
BOJM B 1032 CyJIMHHOMY MHpOCTOpi. B OCHOB1 HOT0 PO3BUTKY JEKHUTHh MOPYLIECHHS OOMIHY
BOJIM MIX IJIa3MOI0 KPOBI 1 MEPUBACKYISIPHOIO piinHOI0. HaOpsik - MUPOKO pO3MOBCIOKEHA
dbopma mopymieHHS OOMIHY BOAM B OpraHi3Mi. BuHIIISIOTE ACKiJIbKa TOJOBHUX
NaTOreHETUYHUX (haKTOPIB PO3BUTKY HAOPSKIB:

1.'emonunamiunmii. HaGpsik BUHMKA€E BHACIIIOK MIJBUILIEHHS TUCKY KPOBI B BEHO3HOMY
BT KanuisapiB. Lle 3MeHIye BennunHy peadcopOuii piiuHu OpH 1i GpuibTparii.

2. OukornuHuid. HaOpsk po3BUBa€ThCA BHACTIAOK YW 3HMKEHHS OHKOTUYHOIO THUCKY
KpOBI, a00 MIJBUILEHHA HOro B MUKKJIITUHHINA pivHI. ['IMOOHKIS KpOBI HailyacTime OyBae
3yMOBJIEHA 3HM)KEHHSIM pIBHS OLIKa 1 TOJIOBHUM YMHOM alibOyMiHIB. ['Imonporeinemiss Moxe
BUHUKHYTH B pe3yJIbTaTl: a) HEAOCTATHLOTO HAIXOMKEHHs O1JIKa B OpraHi3M; 0) MOpyIIECHHS
CUHTE3y aJbOyMiHIB; B) HaAMIpHOi BTpaTH OUIKIB IUIa3MHU KPOBI 3 CEUEI0 NPU JCSIKUX
3aXBOPIOBAHHIX HUPOK;

3. OcmoTnunuii. HaOpsik Moke BUHHMKATH 1 BHACHIJOK 3HM)KEHHS OCMOTUYHOTO THCKY
KpoBI a00 MIJBUILEHHA HOr0 B MDKKIITHUHHIN piauHi. [I[pyHIMIOBO TiMOOCMIs KPOBI MOXKe
BUHMKATH, aJie BaXXKI pO3JaJ1 FOMEOCTa3y HE JIMIIAIOTh Yacy JJIsl PO3BUTKY MOT0 BUPAKEHOT

dbopmu.

['inepocMist TKaHUH, SIK 1 TIMEPOHKIS iX, HAYacTilIe HOCUTh OOMEKEHU XapakTep. Bona
MOXK€ BMHHMKATH BHACHIJIOK: a) TMOPYIICHHS BUMHUBAaHHS EJCKTPOJITIB Ta METaOOJITIB 3
TKaHWH TPU TOPYIICHH] MIKPOUUPKYJISIIIi; 0) 3HUKEHHSI aKTUBHOTO TPAHCIIOPTY 10HIB Uepes
KJIITUHHI MeMOpaHU MPU TKAHWHHINA TIMOKCIi; B) MAaCUBHOIO "BUTOKY" 10HIB 3 KJIITHH MPHU iX
anbTepallii; ) 3017IbIICHHS CTYIICHS TUCOITiaIlli COJIeH Mpu aruao3i.

4. MemOpanorennuii. HaOpsik QopMyeTbcsi B HACHIOK 3HAYHOIO  3POCTaHHS
POHUKHOCTI CYAMHHOI CTIHKH.

Ilumanna ona camokonmponio:

INmoriaparariisi, BU3HAYSHHS Ta HACIIKH.

[300cMosipHa TinoriapaTaliisi, BA3HAYEHHS Ta HACIIJIKH.
I'inoocMonsipHa rinorijpaTailisi, BA3HAYE€HHS Ta HACI1IKU.
I'inepocMosnsipHa rinorigpaTailisi, BA3HAYE€HHsI Ta HACIIIKU.
[Nneprigparaiiisi , BA3HAYEHHS Ta HACIIIJIKH.
I'emoauHaMiuHM HAOPSIK MEXaH13M PO3BUTKY.

OHKOTHYHUI HAOpsSK, BU3HAUEHHS, MEXAHI3M PO3BUTKY.
OcMmoTHYHMI HaOPSIK, BA3HAUEHHS, MEXaH13M PO3BUTKY.
MembOpanoreHHuil HAOPsIK, BUBHAYCHHSI, MEXaH13M PO3BUTKY.

CoNooakrwdE
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HyxauHu 3 kam0iaabHUX eMOpioHATbHUX TKAHUH. [1yxXJIuHM
AUTAYOr0 BIKY 110 PO3BUBAKTHCH 10 THUILY TOPOCIHX.

OcHo6HI numanHna memu:

1.BuzHauuTy 0COOIMBOCTI MyXJIUH y JITEH.

2.0OCHOBHI THUIU MYXJUH y JiTeH (knacudikailisi), BUXOJAA4YH 13 MPUHIIUIIIB OHTOT€HETUYHOTO
PO3BUTKY.

3.Bu3HauuTH Makpo- 1 MIKPOCKOIIYHI MPOSIBU MyXJIUH 3 KaMOlaJIbHUX €MOpPIOHATbHUX
TKaHUH (Meyno0jacToMa, peTuHOoOIacToMa, HeiipoOaacToma).

4. Bu3HauuTH Makpo- 1 MIKpOCKOIIYH1 MTPOSIBU MyXJIUH Y AITEH, 1110 PO3BUBAIOTHCA 32 TUIIOM
MyXJIMH Y JTOPOCTHX.

IyxJIMHM CHMIIATUYHHUX TAHTJIIIB

I'anraioneBpoMa — 3pisia, JOOPOSIKICHA, AU30OHTOTEHETUYHA MyXJIMHA. JIokami3yeThes
B 33JIHHOMY CEPEJIOCTIHHI, B PETPONIEPUTOHEATLHOMY MPOCTOPI, HA IIUi, B KIIITKOBUHI
Tasy, B HAJHUPKOBUKAX.

MaxkpockoniyHo siBJisie CO00I0 YaCTOUYKOBHM, MIITLHUHN BY30JI, YITKO BITJOKPEMIICHHIM
BiJl OTOUYIOUHMX TKAaHHH.

MikpockoniuHo XxapakTepHi KJIITUHU TUIY TaHTIII03HUX, SIK1 pO3TalIOBYIOTHCS CEPEN
MYYKIB MTyXKOi BOJIOKHUCTOT CIIOJYYHOI TKAHUHH 1 HEPBOBUX BOJIOKOH.

Heiipo6a1acToma (cuMnaTo61acToMa, CMMIATOTOHIOMA) — He3piJia, 3JI0sKICHA
MyXJIMHA, CKJIAJA€ThCS 3 KIIITUH, SIKI HAraaylTh CUMIIATOTOHIi. 3yCTplyaeThCs,
rOJIOBHUM YMHOM, y JIITEA PAaHHBOTO BIKY, PiAKO — Yy Jopociux. JIokamizanis
HalyacTille B HAIHUPKOBHUKAX, B 3aJHbOMY CE€PEJIOCTIHHI.

MaxkpockoniyHo Mae BUTIISIT By3Jia, MICIIAMHE 3 TUPY3HUM POCTOM, M’ SIKOT
KOHCHUCTEHIII{, ’)KOBTYBaTOT0 KOJbOPY, 3 MOMIMPEHUMH IIJITHKAMU HEKPO3Y 1
KPOBOBUJIMBIB.

MikpockoniuHo cKi1a1aeThes 3 NBOX TUMIB KIITUH. OHI APiOHI, TUITY CUMIIATOTOHIM,
prrni 3 BY3bKHM O017IKOM ITUTOTIJIA3MU 1 HEBEJTMKUM OBAJTLHUM SPOM (““Toi
a1pa’), B SKOMY XPOMAaTHH PO3TAIIOBYETHCS y BUTIISAI 3epeH. [Hirl, Tuimy
CUMITaTOOJIACTIB, OUIBIII, 31 CBITJIMM SIIPOM 1 HIEAPOIO IUTOIIA3MOI0. 3a
JIOMiIHYBaHHSIM KIIITHH PO3Pi3HSAIOTH CUMIIATOOIaCTOMH 1 cuMmaToroniomu. Kimituan
MYXJUHU CXWIbHI 10 POPMYBaHHS ICTUHHHUX 1 HECITPABXKHIX PO3ETOK y BUTJISAII
BIHYMKA 3 KJIITHH, B LICHTP1 SKUX BUSBIISIETHCS HDKHODIOpUIIIpHA CyOCTaHIIis.

Kini"igHO pocTe MIBUIKO, paHO MeTacTa3ye B JIiMGaTUUHI BY3/IH, IEYIHKY, KICTKH.
Buainsiors 1Ba TN MeTacTa3iB — 3/1e0UIbIIOro B ediHky (Metactasu [lenmepa) i
31e01IbIIoro B opOITy oueil (MeTactasu I'eTdiHCOHA).

Ianraioneiipo6/acToMa — 370SIKICHUIA aHAJIOT TAHTIIIOHEBPOMH. 3yCTPIYAETHCS
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31e611bIoro y nitei BikoM Big 4 10 10 pokis.

MakpockoniyHo BiAPI3HIETHCA BiJl TAHTTIOHEBPOMHU HASIBHICTIO BUPAXKEHUX BTOPUHHHUX
3MiH y BUTJISIA1 OCIIM3HEHHSI, KPOBOBIIIMBIB 1 HEKpO3y. B TKaHUHI MyXJIMHU
3yCTPIYarOTHCS APiOHI KiCTH.

Mikpockoniuna kaptuHa nomimopdHa. [TyxamHa ckiiagaeTbes 3 HE3PiTUX HEHPOIUTIB
pI3HOTO CTyneHs audepeHIlitoBaHHs, TOYWHAKYH BiJl CHMIIATOTOHIHN 1
CHUMITaTOOJIACTIB 1 3aKIHYYIOYH BUCOKO TU(EPEHIIHOBAaHUMHU TaHTJTI03HUMHU
KJIITUHaMu. barato aTUMoBUX MITO31B.

Mertacra3sye B perioHapHi JiMmdaTudHi By3au. Moxke gaBaTv reMaToreHHI MeTacTasH B
JIET€HI1, TIeY1HKY, KICTKH.

IyxJnHM MeJIaHiHYTBOPIOIYO0I TKAHUHH

Menanouutu, a00 METaHIHYTBOPIOIOY1 KIIITUHUA HEHPOTEHHOTO MOXOIKEHHS, MOXKYTh
OyTH JKEepesioM IMyXJIMHOMOAI0HUX YyTBOPEHb, SIKI HA3UBAIOTHCS HEBYCAMH, Ta
iCTHHHUX TyXJTHH— MEJIAHOM.

Menanoma (Mes1aH00JIaCTOMA, 3J10KICHA MeJIAHOMA) — HE3plia MyXJIMHA
MEJIaHIHYTBOPIO04O01 TKaHUHU. Lle o1Ha 3 HalOUIBLI 3/10SKICHUX MYXJIMH JIOAUHU.
JXKiHku yacTilie XBOPIIOTh, ajie IPOrHO3 3aXBOPIOBAHHS Y HUX Kpalluii, 0cOOJIUBO Yy
THUX, sIK1 0arato pas3iB HapoOKYBaJIH 1 B Mpe KIIIMaKTepuaHoMy nepiofi. Ocodu 3i
CBITJIOIO IIKIPOIO 1 OJTAKUTHUMH OYMMa MalOTh BUILUNA PU3UK 3aXBOPITH HA
MEJIaHOMY. Y YOPHOUIKIPHUX PIIKO BUHUKAE MEJIaHOMA.

Jlokamizanis: mkipa, mrMeHTHa 000JIOHKA OKa, MO3KOBUH IIap HaTHUPKOBUKIB,
MO3KOB1 000JI0HKH. HaliuacTiie MeIaHoMU JTOKaIi3yI0ThCS y WIKIp1 00auyys,
KIHI[IBOK 1 TyJy0a.

3a MAKPOCKOMIYHOI KAPTUHOIO BUJLISIOTH JIB1 (JOPMU — BY3JIOBY METAHOMY 1
MOBEPXHEBO MOIIMPEHY Menanomy. [lyxinrHa Mo)ke MaTu BUTJISA KOPUIHIOBATO-
YOPHOI TUISIMU 200 CUHBO-YOPHOT'O M’SKOTO BY3Ja.

MikpockoniuHo pi3K0 BUPKEHUH MOAIMOP(}i3M, TyXIMHA CKIAAAETHCS 3
BEPETEHOMNOIIOHUX a00 MOJIMOPPHUX, TOTBOPHUX KIITHUH. Y IIUTOIIIA3M1 OUIBIIOCTI
KJIITUH BUSIBJISIETHCSI MEJIAHIH JKOBTYBATO-Oyporo KoJibopy. [HKOIM 3yCcTpi4aroThes
0e3MirMeHTH1 MeJIaHOMH, K1 BIIPI3HAIOTHCS HAWO1IBIIOI arpecuBHICTIO. [lyxe
©araTo MiTO3I1B.

MenaHnoma paHo Jae reMaToreHH1 Ta JJTiMGOTeHHI METacTa3u MPAKTUYHO B YC1 OpraHHu.

Menanoma BIAHOCUTBCS 10 MMyXJIMH 3 TaK 3BaHOIO BIJICTPOUYECHOIO METACTATUYHOIO
XBOPOOOIO (OKYJIBTHI METacTa3u). Y XBOPHUX, sIKI JTIKYBaJIUCS 3 PUBOY MEJIAHOMH 1
paKky MOJIOYHOI 3aJ103H, IHKOJIM PO3BUBAIOTHCS MeTacTa3u uepe3 15-20 poxis.
[TpunyckaeThCs, 1110 OKYJIBTHI 3JI0SKICHI MYyXJIHHHU, TOOTO K1 KJIIHIYHO TPUBAJIO HE
BUSBIISIIOTHCA, Ta IX METACTa3u HE MAlOTh MPOSBIB B Pe3yNbTaTi iX YaCTKOBOTO
MPUTHIYEHHS IMYHHOIO CUCTEMOIO.

KicTkoyTBOpIO1I0Yi T2 XPALIOYTBOPIOIOYI Iy XJIMHHU

Xonapoma — 3pisia JoOPOsIKICHA IMTyXJIMHA, SIKa KOTIIOE 32 MOP(OJIOTIEr0 3PLITHIA
rianiHoBui xpsml. Yacrimie n1okani3yeTses y (hamaHrax majabliB KUCTI, KICTKax
3aIl’ICTKa, aJieé MOYKEe 3yCTPIYaTHCS TAKOXK Y BEIHKUX TPYOUaCTUX KICTKaX (CTETHO,
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Tieye, BEJIMKOTOMIJIKOBA KICTKA) 1 B JIETEHIX. 3yCTPIUa€ThCS Y BCIX BIKOBUX Ipymnax,
asie yacrie y aitei. KiniHi4HO pocTe moBoJii, pOKaMu.

MakpockoniuyHo XOHIpOMA SIBJIsiE COOO0 BY30J YaCTOYKOBOI Oy1OBH, IIITLHUM,
roJryooro i 61710T0 KOJILOPY, Haraaye Xpsl.

MikpockoniuHo myxjruHa Mae Oy0BY 3pij0ro riaxiHoBoro xpsmy. KimiTuHHuM aTumizm
BUPKECHHH C1abK0. XPsIIOB1 KJIIITUHHU HE P13KO BIAPI3HAIOTHCS 3a BEIMUYUHOIO, 3
OJIHUM, 1HKOJIU — JIBOMA, IPIOHUMU SJPaMHU, PO3TAIIOBYIOTHCS O€3J1aJJHO B TUTIOBUX
JaKyHax, BUIIVICHUX OJHA BiJl OAHOI O1JIBIIIOI0 a00 MEHIIIO KIJIBKICTIO OCHOBHO1
PEYOBHHH T1aJIIHOBOTO THITY.

3HaueHHs MyXJIMHU BU3HAYAETHCA 11 JJoKai3alieo. Hanpukiaz, npu po3TallyBaHHI B
OpOHXY BOHA MOKE BECTH JI0 aTeJIeKTa3y JIETEHI.

Octreoma — 3pina 100posKicHA KiCTKOBa MyxjuHa. [lepeBaskHa JoKaIi3aiisi OCTeOM —
KICTKH ueperna, 0co0JIMBO MPUIATKOBI Masyxu. PiaKo 3ycTpiuaeThcs ocTeoMa B
TpyO4acTux KicTkax. HacTie BOHAa BUSBISETHCS B JUTSYOMY BILIL.

MaxkpockoniuyHo Ma€ BUTJISI By3J1a, 32 KOHCUCTEHIIIE€I0 OUTBII IIUTBHOTO, HIXK
HOpMaJbHA TKaHWHA. B pUaaTKOBUX Ma3yxax dyeperna BOHU iHKOJIHU OyBarOTh
MHO>XMHHUMHU, POCTYTh Y BUTJIA/II MOJINA HA HIKII. 3a BIJHOIIEHHSM /10 KICTKH
ocTeoMa MoxXe O0yTH EPUOCTAIBHOI0, KOPTUKAIIBHOIO a00 eHI0CcTaIbHo. B
OUIBIIIOCT] BUTIAKIB OCTEOMHU JI1arHOCTYIOTHCSI BUITAJIKOBO MIPH PEHTTE€HOJIOTTYHOMY
JIOCIIKEHHI.

MikpockoniuHo ocTeoMH AUIATH Ha KOMITaKTHI 1 TyouacTti. KommakTHa octeoma
CKJIa/Ia€ThCSl Mailke MOBHICTIO 3 KICTKOBOT MacH TOHKOBOJIOKHUCTOI a00
MJIACTUHYACTOI OYJIOBH 3 Ty’K€ BY3bKMMHU CYAMHHUMU KaHalaMu. ['youacta octeoma
MPEICTABIICHA YITKOIO CITKOIO KICTKOBUX 0ajoOK, ajieé pO3TallloBaHUX Oe371aJHO.
Mix06anKkoB1 IPOCTOPHU 3aMOBHEH] KJIITUHHO-BOJIOKHUCTOIO TKAHUHOK. BoHa He Mae
YITKUX MEX 3 HAaBKOJIUIITHLOIO KICTKOBOK TKAaHUHOIO.

[ToeqHaHHS MHOKHUHHUX OCTEOM, K1 JIOKATI3YIOThCA B HUKHIN 1IEJIeIl, CKJICTIHHI
yepena 1 JJOBIrMX KICTKaXx, 3 MOJIIM030M KHIIKH 1 MyXJIMHAMU M’ SIKUX TKaHUH
OTpUMaJIO Ha3By cuHapomy ["apaHepa.

Ocreocapkoma — 11e 30ipHE TOHSTTS, SIKE BKJIFOYAE HE3PLITI 3JI0SKICHI IMyXJIMHH KICTKO
- 1 XpSAIIOYTBOPIOIOYOi TKAHWHU, TaKl K MEPUOCTATbHA XOHApOCcCapKoMa, Iepu - Ta
IHTpaKOpTHUKAIbHA OCTEOTEHHA CapKoMa, 3JI0siKicHa ocTeobsactoma. HeobxinHo
3HATH, 10 IS BepudiKallii OCTEOreHHUX MMyXJIMH 000B’I3KOBE PEHTTCHOJIOTTUHE
TOCTiKeHHS. TakuM 4uHOM, J11arHO3 € peHTreHo-MopdosoriyauM. Bik xBopux
KoJMBa€eThes Bix 6 10 60 pokis, 50% ckiramaroTh mamieHTH, MoJioArr 30 pokiB.
PeHTreHonoriuHo BiI3HAYA€THCS CTOHIICHHS 1 pyHHYBaHHS KOPTUKAJIBHOTO 1Iapy
KICTKH.

MaxkpockoniyHO MyXJMHa CTPOKATOTO BUIJISAY — Bij O1710-C1pOTO A0 KOPUUHEBO-
4epBOHOTO 3a0apBICHHS, TyXKO1 KOHCUCTEHIIIi, HE3Ba)KAIOUU HA HASBHICTh
OCEPEIKOBOTO 3BAITHIHHS.

MikpocKoOnmiYHO OCHOBHUIM TKAHUHHHUM KOMITOHEHT ITyXJIMHU NPEICTaBICHUN
KiCTKOBUMH Ta OCTEOIMHUMHU CTPYKTypaMH, BUCTEIICHUMH aTUIIOBUMHU
octeo0acTaMu, 3 HasIBHICTIO 0€371141 TOHKOCTIHHUX CYAMH, 3yCTPIYa€eThCs 0e3mid
aTUMOBUX (iryp MiTo3y. MeTtacTazyBaHHs 311MCHIOETbCA 3/1€01IBIIIOTO
TeMaTOT€HHUM IMUISIXOM, TOJJOBHUM YHHOM — B JIET€HI.

IIyx1uHU HEeHTPAJbHOI HEPBOBOI CHCTEMH Ta 000JIOHOK MO3KY MOUISIOTHCS Ha
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HEHPOEKTOIepMaIbH1 1 MEHIHTOCYAMHHI.
1. HeitpoekTonepmaibHi:
A. ActpouurapHi:
—acTpobracToma;
—acTpOIUTOMA.
b. OniroaenapormianbHi:
—OJIIrOICHAPOTIioMa.

B. HusbpkoaudepeHiiiiioBani Ta eMOpiOHANIbHI MyXJIUHU:

—Me1yJ100J1acTOMa;
—TrJi006J1acToma.
I'. [lyxnuH" eneHAUMHE 1 XOP10iTHOTO CIICTECHHS:
—€TMEeHIUMOMA;
—eITeHauMo0J1acTOMA;
—XO0pioiAnaniyioma;
—XO0Ppi0iIKapLIMHOMA.
2. I[lyxJInHA MO3KOBUX 00OJIOHOK:
—MEHIHTI0Ma;
—MEHIHI€aJIbHA CapKOMaA.

Heo0ximHo Bi3HAYUTH, 1110 32 KJIIIHIYHUM [epeOiroM BCl MyXJIMHU IEHTPATbHOL
HEPBOBOI CUCTEMH 3aBXK/IU € 3JI05IKICHUMHU, TOMY 1[0 HaBiTh NIPU MOBUILHOMY POCTOBI
3aB)KJU TUCHYTb Ha dKUTTEBO BaXJIMBI LIEHTPH, BUKJIMKAIOUN MTOPYIIEHHS iXHbOT
byHKITI.

AcTpouuToMa — HaiuacTiiia 3pija HelpoekToaepManbHa myxiauHa. CrocTepiraerbes B
MOJIOZIOMY BIlll, IHKOJIA y JiTel. JIokami3yeThCs y BCIX BIAJIJIAX MO3KY.

MaxkpockonivyHo siBiisie co00r0 By301 AiameTpoM 5-10 cMm, Ha OKpeMux AUIIHKax 0e3
YITKUX MeX. TKaHWHA HOBOYTBOPEHHS OJTHOP1THOTO BU]Y, IHKOJIM 3 HAsIBHICTIO KICT.
binHa Ha cyauHM, pocTe MOBOJI.

MikpockoniuHo npeacTaBieHa KJIITHHAMU TUITY aCTPOLIMTIB 1 I1iaJlbHUMHU BOJIOKHAMH B
PI3HOMY CHiBBIIHOIIEHHI.

AcTpobsacTomMa BiIPI3HAETHCS KIITUHHUM MOJIMOP(I3MOM, IIIBUIKUM POCTOM,
HEKpPO3aMM, MOKE JIaBaTH BHYTPIITHLOMO3KOBI METACTa3M MO JIKBOPHUX IIJISXaX.

Ouaironenaporiioma — 3pisia MyXJMHA, YaCTIIIE 3yCTPivaeThes B KIHOK Y Bitli 30-40
POKIB, JIOKQTI3y€E€ThCs 37€0UTBIIOTO B JTJO0OBIH 1 CKPOHEBIN 00JIACTAX 1 TAKOPKOBUX
By3J1ax.

MakpockoniuyHO Ma€e BUTIIS OCEPENKY, IKU SBIIsiE COOOI0 C1pyBaTO-01TyBaTy TKAaHUHY
3 0e3miu4ro APiOHMX KICT, IO MICTSATH CIIM30B1 MACH.

MikpockoniuHo CKJIa/1ae€ThCA 3 HEBEIMKUX, PIBHOMIPHO PO3TAllIOBAaHUX KIIITHH 3
JIpiIOHUMHU TIEPXPOMHUMU KPYTIUMU SIpamMHu, sIKi HEMOB OU «BHUCSIThY» Y CBITIIH
ruTorasMi. [lyximaa 6araTto BacKyssipu30BaHa CyIMHAMH KalliJIsPHOTO THITY.

MenynobaacTromMa — nyxJiMHa MOOyA0BaHa 3 HE3P1IUX KIITHH — MEAYJ00JIacTiB, TOMY
BIJIPI3HSAETHCS 0OCOOIMBO BUPAKEHOKO HE3PUITICTIO 1 3JIOSKICHICTIO. 3yCTPIYAEThCS
31€OUIBIIIOTO Y AITEH, YacTille y XJOMYUKIB 2-7 POKIB, HAlYaCTIIIa JIOKaTi3alis —
YepB’sIK MO30YKa.

MakpockoniuyHo — cipyBaTO-pOXkeBa, TyKe M’ siKa, IHKOJIU SBJIsIE COO0I0 HAMIBPIAKY,
HaMiBIIpo30py Macy. Hepinko mpopocTtae M’siki MO3KOB1 OOOJIOHKH, METACTa3ye o
cy0apaxHoifaIbHOMY MTPOCTOPY.
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MikpockoniuyHo CKIaAa€ThCs 3 HU3bKO TU(EpeHIIHOBaHUX IpIOHUX KIIITHH 3
HE3HAYHOIO LIMTOIJIA3MOIO 1 OBAJIbBHUMU T1IEPXPOMHUMH siipamMu. MiTO3U YHUCIICHHI.
XapakTepHUMHU € TICEBIOPO3ETKU, B IKUX MYXJIMHHI KIIITUHU PO3TAIIOBYIOThHCS
HABKOJIO 0€3CYIMHHOTO €03WHO(IILHOTO IICHTPY.

I'aioGaacToMa — He3piia 37I05IKICHA IIXJIMHA, IPYyTra 33 YaCTOTOO MICHS aCTPOLIUTOM
MyXJIMHA TOJIOBHOTO MO3KY. 3ycTpidaeTbes yacTimie y Biii 40-60 pokis.
Jlokamnizyerbcst y OUTi peuoBUHI OYIb-IKUX BIJI1I1B TOJIOBHOTO MO3KY.

MakpockonidyHo, sk 1 Meayno0aacTomMa, pocte Tudy3Ho, M’ IKOT KOHCHUCTEHIIII,
CTpOKaTa — 3 HasBHICTIO OCEPEJIKIB HEKPO3y 1 KPOBOBUJIMBIB.

MikpockoniyHo BUpaxeHU mojaiMopdizM MyXJIMHHUX KIITHH, S/Ipa SKUX BapilolOTh 3a
BEJIMUMHOIO 1 BMICTOM XpoMaTHHY. Biq3HavuaeTbes 6e3:114 MITO31B.

KainiyHO myxJMHa poCcTe MIBUIKO 1 MOXE MMPU3BECTU O CMEPTI XBOPOTO MPOTITOM
JEKUIBKOX MIcALIB. MeTacTa3u po3BUBAIOTHCS TUIBKU B MEKaX FOJIOBHOTO MO3KY.

Enenaumoma — 3pisia myxauHa. Crioctepiraerbes 31€0UTbIIOT0 B AUTSIYOMY 1
MOJIOJIOMY BIIIi.

MaxkpockonivyHO Mae BUTJISA By3Jia CIPOTO KOJIbOPY, JIOKAII3y€e€ThCs HalUacTIlIE B
MOPOKHUHI NUTYHOUKIB, P1/IlI€ TOMUPIOETHCA EKCTPABEHTPUKYJIISIPHO.

MiKpOCKONiYHO CKIIAAA€ThCS 3 KPYIJIMX Ta OBAJbHUX €NEHANMAIbHUX KIIITUH, SIK1
GbopMyIOTh IEPUBACKYJIIPHI IICEBIOPO3ETKU 1 MICTATh XPOMATHUH Y BUTJIAII IPIOHUX
3€pEH.

EnenanMo01acToma — HE3pUIUil aHAJIOT €MEeHIMMOMM, B1JIPI3HAETHCS BUPAKEHUM
KJIITUHHUM TOTIMOp(}i13MOM, O€3/11U4I0 MITO31B 1 PEaKIli€l0 CYANH, pOCTe
1H(p1nbTpaTUBHO. MeTacTa3ye 1o cybapaxHoinaasHOMy mpocTopy. Lle naituacrima
MyXJIMHA MiBKYJb MO3KY y JITEH.

Xopioignamizioma — 3pija MyxJiauHa, siKa pO3BUBAETHCA 3 €MITEINII0 CYJUHHUX CIUIETEHb
IUTYHOUYKIB MO3KY.

MaxkpockonivHo — 11€ BOPCUHYACTUN BY30J1, SIKUW JICKUTh B IOPOKHHUHI IIITYHOUKA.

MikpockonmiyHO — CKJIAIAE€THCS 3 YUCIEHHUX BOPCUHOIOAIOHUX CTPYKTYP, TOKPUTHUX
IapoM emiTeTiadIbHUX KIITUH, MOJIOHUX J0 eMITENII0 HOPMAIbLHOIO CYJUHHOTO
CIUIETEHHSI.

XopioigkapuuHoOMa 3yCTPIYa€ThCA BUHATKOBO PiJIKO, MIKPOCKOMIYHO Ma€ O0y/10BY
NaMnIsIPHOTO PaKy.

Meninrioma (apaxHoigeHnaoresioma) — 3pijia MyxJMHa, SKa BAHUKAE 3 KIIITHHHAX
€JIEMEHTIB 000JIOHOK MO3KY.

MakpockoniyHo pocTe y BUIJISAL By3Jia, TOKPUTOTO TOHKOIO KarlCyJioro, 3B’ s13aHOTO 3
TBEP/I0I0 MO3KOBOIO OOOJIOHKOI0, BTUCKAETHCA B MO30K. P17KO 3yCTpidaroThes
MEHIHT10MU M’sIKOi 000JIOHKH, sIK1 po3TaioByoThes B CinbBieBii 60po3Hi. TkaHnHa
MyXJIMHU Ha pO3pi31 BOJIOKHUCTA, UIIbHA, 017100 KOabopy. Lli myXJIMHu MOXKYTh
MPU3BOJIUTH 10 aTpo(ii BiJ TUCKY KICTKOBOI TKAHWUHH, BUXOAUTH 3a MEXI1 Uyeperna,
POPOCTATH M’ A30BY TKaHUHY 1 (POPMYyBaTH €KCTpaKpaHiaabH1 BY3JIH.

MikpockoniuHo icHye 6arato BapiaHTIB 3aJIEKHO Bl KIITUHHOTO CKJIaay.
HalixapakTepHIIIMMHU € MOJIrOHANbHI CBITI1 KJIITUHU 3 KPYTJI0-OBAIBHUMH SIIPAMU, 3
HDKHUM MaJTFOHKOM XpoMmatuny. Hepiako myXinmHa Mae anbBeOISIPHUN BUTIIA.
[HKOMM 3yCTpIYAETHCS BEMKA KUIBKICTh ICAMO3HUX T1JIEIIb.

MeHninreajnbHa capkoMa — 3JIOSKICHUHN aHaIoT MeHIHTioMH. CIIOCTEepITAaETHCS PIMIKO,
SIK MIPABUJIO, Y AITEH 1 B FOHALILKOMY BIIli.
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MakpockoniyHo pocte iHYIIBTPATUBHO, OIAMIKONOAIOHOT GOPMH, C1IPO-POKEBOTO

KOJIbODY.
MikpockoniuHo Mae Oy/10By reMaHT10€HAOTET10CAPKOMH.
TepaTromm (Big rpeu. teratdS — MOTBOPHICTb, BHUPOAJIUBICTH) MOXYTb MICTUTH

€JIEMEHTH, 5IK1 YTBOPIOIOTHCS 3 YCIX TPbOX F€pMIHATUBHUX IIAPIB: €HAOJECPMH, EKTOJIEPMHU 1
ME30JIEpMH 1 MarOTh O3HAaKU JU(EpPEHIIIOBaHHS B PI3HI CTPYKTYpH OpraHizmy. Takum
YUHOM, B Te€paTOMaX MO’KHA 3HAWTH HEPBOBY TKAHHMHY, CIU30BY OOOJOHKY IUXaJbHUX
NUISIXIB 1 IIJTYHKOBO-KUIIIKOBOTO TPaKTy, XpsIll, KICTKH, IIKIpy, 3yOu, Bojoccs. TkaHuHa
NyXJIMHYU HE BIIOKpPEMJICHA Bl HOpMaJIbHUX TKAHUH B JUISTHII IMOXO/PKEHHS. 3T1IHO OJTHI€ET 3
TEOpiH, TepaTOMHU SABJISIOTH COO0I0 HEJOPO3BHHEHI TKAaHUHU OJM3HIOKA (OJIM3HIOK BCEPEIMHI
ONMM3HIOKA), ajieé TepaTOMU BIIPI3HAIOTHCS BIA IUJIOAY THM, IO Pi3HI TKAHWMHU 3HAYHOIO
MIpOI0 Je30pranizoBani. Tepatomu kiacu@ikyloTbcsd Ha 3pul (BHCOKO TudepeHIiioBaHi,
YTBOPEHI 3 TKaHUH JIOPOCJIOro THIY) 1 He3pial (YTBOPEHI 3 TKAaHUH €MOPIOHATIBHOTO THILY).
Hespuni TtepaTomMu 3aBXIM 3JI0SKICHI, B TOM Yac K 3pUIl TEpaTOMU MOXYTb OyTH 1
TOOPOSIKICHUMH, 1 370SIKICHUMH. BUTBIIICTE 3p1IMX T€paToM AOOPOSKICHI, HAPUKIAJ, 3plia
TepaToMa sS€YHUKA (IepMOifHa KicTa). 3puIl TECTUKYJSPHI TepaTOMHU JOOPOSKICHI, SKIIO
BOHU BHUHUKAIOTh y JUTAYOMY Billi, 1 B OCHOBHOMY 3JOSKICHI B Jopociux. JlJis BU3HAUEHHS
JTOOPOSIKICHOCTI 1 3JIOSIKICHOCTI T€paTOM BUKOPUCTOBYIOTHCS HE3BUYAMHI KpUTEPIi,
HaMpuKIaa, CTyHiHb 3pLIOCTI TKAHWH, SK1 11 CKJIaJar0Th, MICIIE MICIIE3HAXOHKEHHS 1 BIK
TMali€exTa.

Ilumanna ona camokonmponio.

1.Ha3BiTh myxJINHU 3 ME3EHXIMaJIbHUX KaMOlaTbHUX TKAaHUH.

2.Menyno6iacToma Jiokatizailisi, MOpQoJIOridyHa XapaKTepUCTHKA.

3. Pernno6nactoMa jokanizalis, Makpo- Ta MIKpOCKOMIYHA XapaKTEPUCTHKA.

4. Heiipobiactoma Jiokasi3alisi, Makpo- Ta MIKPOCKOITIYHA XapaKTepPUCTHKA.

5. Ha3BiTh MyXJIMHM SKi pO3BUBAIOTHCS 3a THIIOM MYXJIMH Y TOPOCIIHX.

6. AcTpoliTOMA JIOKaNi3allisi MaKpo- Ta MIKPOCKOIIYHA XapaKTepUCTHKA.
7.¥Onanpka anrioiOpoma JloKagi3aiis, MaKpo-Ta MIKPOCKOITIYHA XapaKTEePHUCTHKA.
8. Capkoma HOinra nmokasizaiiisi, MaKpo- Ta MIKpOCKOITIYHA XapaKTepUCTHKA.

Kapaiomionarii. Engoxapaur Jledggaepa. Iniomaruanmii
miokapaut. HaOyTi Bagm cepus.

OcHo6HI numanHna memu:

1. Knacudikarist kap1ioMiOnaTiu.

2. IlepBuHHI (1110MATUYHI KapA10MiOMaTIi)
3. BropuHHI kapaioMionarii.

4. Ennokapaut Jleddepa.

Kapaiomionarii (Bixg rpew. myos — m’si3, kardia — cepue, pathos — xBopo6a)
— rpyIa 3aXBOPIOBaHb, SIK1 XapaKTEPU3YIOThCA IEPBUHHUMH TUCTPOPIYHUMU
3MIHaMHU Miokapaa. Ll rpymna Bkiitouae 3aXBOPIOBaHHS HEKOPOHAPHOTO 1
HEPEBMATUYHOTO MOXO/KEHHS, Pi3HI 3a €TioNOori€r0 (MeTaboiuHIl, EHAOKPUHHI Ta
1HIIT1) 1 MaTOTeHe30M, ajie MoAIOHI KIiHIYHO. OCHOBHUIN KJIIHIYHUH MPOSIB

KapAioMionaTtii — He0CTATHICTh CKOPOT/IMBOI QyHKUII Miokapaa y 3B’ S13KYy 3
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foro qucrpodiero.

IcHye Benuka KUTbKICTh BU3HAYEHD 1 Kilacu(ikalliil kapaiomionariid. Byzon
npo6JieMu 3aB’s3aHMI B IHTEPIPETAIlil CAaMOTr0 TEPMIHY “KapioMmionaris’.
ETumosorivno 1ie#t TepMiH 03Hadae “XBOpOOM cepiieBoro Mm’s3a’”. biabmmicTh
NPUHHATHX KIacu(piKalliii BUKIIIOYAIOTh 3 HHOTO MOITKOKEHHS MioKap/a, sSKi
BUHHUKAIOTh BHACIAOK 111IEMIi, apTeplalibHOI TIepTeH3ii, TinepTeH3ii Majaoro Koja
KpOBOOOITY, TTaTOJIOTI{ KJIalaHiB CepIls 1 MPUPOJKEHI KapionaTii.

OCKUJIbKH KapA10MiOmaTii MOXYTbh 3yCTpIYaTUCS TIPU HAUPI3HOMAHITHIIIIIH
MaToJIOT1i, 3HAHHS JIAaHOTO PO3JILTY MATOJIOTi HEOOX1AH1 MPaKTUUYHUM (axiBIsIM
Oy/Ib-SIKOTO MEIMYHOT0 MPOMUIIO JJIsI IPOBEACHHS PO IIAKTUKU 1X PO3BUTKY a00
pU3HAYEHHS TATOTeHETUYHO OOTPYHTOBAHOI Tepartii.

Po3pizustoTs nepBuHHi (inionaTuyHi) i BTOpUHHI Kapaiomionatiii.

Krnacugikarnis nepBUHHUX KapA1OMIONAaTiii 3 HEBCTAHOBJIEHOO €T10JIOTIE0
3aCHOBAaHA Ha OCHOBI NATO(]1310J0TTYHUX ACTIEKTIB.

Cepen mepBuHHHMX (igionmaTuyHuX) KapaioMionaTtii BUIUISIOTS:

— TrinepTpoiuHy (KOHCTPUKTUBHY);
— JWIATalIHY (KOHT€CTUBHY);

—  PECTPUKTHUBHY (€HIOMIOKapAianbHui (10po3). BropunHi kapaioMionarii
3alpOIIOHOBAHO KJIacU(IKyBaTH 3aJIEKHO B1Jl OCHOBHOTO 3aXBOPIOBAHHS, 3 IKUM
BOHU 3B’s3aHI.

J10 BTOPMHHMX KapaioMionaTii BiTHOCSTH:

A. AJIKOT0JIbHY.

b. MeTa6oJtiuHi (mpu rinepTupeosi, TinoTUPeo3i, TIMoKalieMii, rinepkaiiemii,
IJIIKOT€HO31, HEJJOCTATHOCTI TIaMIHIB Ta 1HIIUX BITAMIHIB).

B. AcouiiioBaHi 3 XxBopo0aMu cNOJIy4YHOI TKAHUHU (PEBMATOIAHUI apTPUT,
YEpPBOHMI BOBYAK, BY3JIMKOBUI NEepiapTepliT, CKIEPOaEpMis, AEPMATOMIO3HUT,
ncopias).

I'. AconiiioBaHi 3 HepBOBO-M’SI30BUMH XBOpPoOamMu (M’s130Ba qucTpodis,
MiOTOHIYHA qucTpodis, atakcis Dpiapixa TOIIO).

. AconiiioBaHi 3 JUCJIIMIZ030M i MYKOIOJIICAXapUI030M (CHHAPOM
Xanrepa-Xypiepa, xBopoda dadpi, xsopoda Canaxodda). E. MennkaMeHTO3HI Ta
TOKCHYHI (JIIKA: €eMETHH, 130IIPOTEPEHOJI, COJIl BAXKKMX METAIIB: KOOAJIbT, MHIII K,
TOIIO).

€. AcouiiioBaHi 3 iHpibTpaTaMu NpH JeiikeMii, KAPIUHOMATO3I,
CapKoino03i.

K. AcouiitoBani 3 iHdexIismMu (BipycHi, OakTepialibHI Ta Mapa3uTapHi).

3. CeHMIIBHI.

. AcouniiioBaHi 3 XBoOpoOaMu OpraHiB TpaBJeHHS (CUHAPOM MOPYIIEHOTO
BCMOKTYBaHHS (Maaba0copOI1isi), MaHKPEATUT, LIUPO3 MEUIHKUA TOIIO).

I. THmmi.

IEPBUHHI (IJIONTATUYHI) KAPJIOMIOIATII

I'ineprpodivna (KOHCTPUKTHBHA) KAPAIOMioNAaTisl Ma€e CIaAKOBHIA
XapakTep 1 MepeacThCs 3a ayTOCOMHUM TUTIOM. BOoHa 3yCcTpivaeThCsl B pi3HUX
BIKOBHX Tpymnax Big 9 10 78 pokis.

Po3pi3ustoTh AB1 opMHU 1A10MATUYHOI TinepTpodi1vHOI KapAioMionaTii:
Audy3Hy i JOKaJbHY. JIOKaIbHY N03HAYAKOTH 1Ie AK “ifionaTHYHuM
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rineprpo¢iunuii cydaopraabuuii creno3”. [lpu nepiuiii popmi Big3HaUYa€eTHCSA
nudy3He MOTOBILEHHS MiOKap/ia JIIBOrO HUTYHOUYKA 1 MIKIILTYHOUYKOBOI IEPETOPOJIKH,
IpaBi BTN CepIls TinepTpodyIOThCs PIIKO, pO3MIp MOPOKHUHH CEPIIST
HOpMaJTbHUM a0 3MeHteHui. [Ipu nokanpHIN dopwmi rimepTpodist Miokapaa
BUSBJISIETHCS B JUISHII BEPXIBKH JIIBOTO IIUTYHOYKA, 110 BEJE A0 Cy0A0pTAIBHOTO
3BY)KEHHS (CyOaopTaIbHUM M’ SI30BHM CTEHO3).

[Tpu 060x hopmax KallaHHUH anapaT cepiis 1 BIHIIEB1 apTepli He 3MiHEHI.
Maca cepiist 3HauHO 30uIbIIeHA - 10 600-650 T, B neskux Bunaakax - 10 1200-1300 r.
s rinepTpodivHoi KapaiomMionaTii XxapakTepHa acUMeTpUYHa TinepTpodis
MDKIILTYHOYKOBOT IIeperopoaky. ToBIIMHA i1 3aBKI1 OLIbIIA, HI’K TOBIIHMHA JIIBOTO
IUTYHOYKA. [HKOJIM CTIOCTEePIraeThesl 130Jp0BaHa TrinepTpodiss MKILTYHOUKOBOT
neperopoku 6e3 rinepTpodii CTIHKY JTiBOro nuTyHo4YKa. [TopoxHUHN 000X
IUTYHOUKIB 200 HE 3MiHEH1, 400 3MEHILIEeHI B 00cs31. MIKpOCKOIIYHO, 0COOJIMBO B
MDKIILTYHOUKOBIN MEPEropo/Iili, M’ 30B1 BOJJOKHA MalOTh XapaKTepHY KapTUHY.
3amiCTh mapajieTbHOTO PO3TALIYBAaHHS, KAPAIOMIOLIMTH YTBOPIOIOTH BY3J1yBaTl
3aKpYYEHHS, 1HKOJIM BOHU PO3TAIIOBYIOTHCS EPIICHANKYIISIPHO Y BiTHOIICHHI OJUH
110 oJtHOTO. [HKOJIM MOI0H1 3MIHU CIIOCTEPITalOTHCS B MANUIPHUX M’ sI3aX, K1
3MIIACHIOIOTH (DYHKITIIO MITpaJIbHOTO KianaHa. ToMy B IIUX XBOPUX MOXKeE
CIIOCTEPIraTUCS TAKOX 1 HEIOCTATHICTh MITpaJIbHOTO Kiamana. Exokapmiorpadiune
JOCTIIPKEHHS MOJIETIY€e IOCTaHOBKY J11arHO3Y. 3aCTOCYBaHHS J1KapChbKUX
IpernapariB, sIKl HOCUIIOIOTh CKOPOTJIMBY CIPOMOKHICTB JIIBOTO IITYHOUKA,
HeOesneune. JlikyBanus xipypriune. [Ipubau3Ho TpeTrHa XBOPUX MTOMUPAE
3HEHAIIbKa BiJI TOCTPOi CepIIeBOI HEAOCTATHOCTI, MEXaH13M SIKO1 JIOKH 3aJIUIIAETHCS
HeB1IoMUM. [IprunHa cMepTl IHIIMX — IPOrpecyroya cepueBa HEJOCTATHICTD.

JNuinaraniifHa (KoHrecTuBHa) kapaiomionarisi. Hazga uiei popmu
KapJiomionarii BU3HaU€Ha MaTto(1310J0TTYHOIO CYTTIO 3aXBOPIOBAHHS, aJle HE
eTioJioriero. s aunaraniiftHoi KapaiomionarTii XapakTepHe pi3Ke po3IIUPEHHS
(ZunaTanuis) HOpOoKHUHM ceplisd. YITKOro poJMHHOrO aHaMHE3yY B IIUX XBOPHUX HE
MPOCIIAKOBYEThCS. YOMOBIKK CTpakAatoTh yactimie — 2/1. Y kiHOK Kap/i1oMiomnarist
YacCTillle BUSBISETHCS MICIS TOJIOTIB. Y YOJIOBIKIB B @aHAMHE31 JJOCUTh YaCTO —
ankoroi3M. Jlesiki aBTOpH 3B’ S3YIOTh 11 PO3BUTOK 3 BIPYCHUM MIOKapUTOM
(oco6uBo BipycoMm Kokcaku). BUCTOBIIOIOTECS MPUMYIICHHS TIPO 3HAYCHHS B
PO3BUTKY IIHOTO BHU]Ty KapA1OMIONATii MOETHAHOI i BIPYCY 1 aJIKOTOJIIO.

Ceprie HaOyBae mapomnoAioHoi popmu, maca iioro 30ubiryeThes Big S00 10
1000 1, 0co6s1MBO 32 paxyHOK JIBOT0 HUTyHOUKA. Miokap/ B’suinii, ThMSHUM, 3
OLTyBaTHMHU MPOIIAPKAMH CTIOTYYHOT TKAHWHU, XapaKTepHE YepryBaHHS
rinepTpodoBaHuX Ta aTpoPoBaHUX KapaioMionuTiB. Kilananuuii anapart 1 BIHLEBI
aptepli cepls He 3MiHEHI. B mopokHMHI ceplis HEPIKO BUHUKAIOTh TPUCTIHKOBI
TpoMOU. MIKpOCKOIIYHO BUSBISAE€ThCA qUu(y3HUM P1Op03, KU MOEAHYETHCA K 3
aTpodiero, Tak 1 3 rinepTpodi€r0 KapAiOMIONUTIB. Y 301IbIIEHUX KapI10MIOIUTAX
BIJI3HAYA€THCS 3HAYHE 301IbILIEHHS 00CATY siep, KUIBKOCTI MITOXOHAPIH, Tinepriasis
anapary ['oiabaki, 30UTbIIEHHS KUIBKOCT1 M10(10pHJI, BIJIbHUX 1 3B’ SI3aHUX 3
€HIOTUIa3MaTHYHUM PETUKYIYMOM pUOOCOM, 3aiiBa KUIbKICTh TPaHyJ IIIKOTEHY.
Bimg3HavyaeThcst Takok 301TBIIEHHS KITHKOCTI JIIIMTHUX BKJIFOYEHb, JII30COM 1 3epeH
ninodycuuny. [lpu nexomnencaiii BUSIBISIE€THCS anbTepallisi MITOXOHIPIH,
M10(10puI, HAOPSIK CTPOMH.
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PectpukTnBHa kapaiomionaris. L{s rpyna Bkatogae tpu popmu — 1.
Kapniomionaris, acomiiioBana 3 aminoino3om; 2. Engokapaiansuuii hidbpoemnactos; 3.
Ennokapaianeuuit ¢pi6po3. [Ipu ipomMy BuI1 IEpBUHHOT KapAioMionaTii 3HaX0IATh
nudy3Huil a00 BoraumeBui ¢Gi6po3 eHaokapa JiBOro, piaiie MpaBoro NUIyHOUYKa;
1HKOJIM B IIPOILIEC BTATYETHCS 3aHS CTYJIKAa MITpallbHOTO KJanaHa. Yacro
3YCTPIYalOThCS MPUCTIHKOBI TPOMOH 3 HACTYITHOIO IXHBOIO OpraHi3alli€lo.
[ToToBIIEHHS €HIOKAp/a, IHKOJIU Pi3KO BUpaxkeHe (10 3-5 cM), Bejie 10 3MEHILIEHHS
(obmiTeparlii) MOPOKHUHU IUTYHOUKA. Y XBOPHUX BHUSBIISIETHCS IT1IBUIIICHHS
BEHO3HOI'O TUCKY 3 PO3LIMPEHHSIM IMIHUIHHUX BEH, HAOPSIK, aclUT 1 “ceplieBuit
MYCKaTHUN UPO3 MEUiHKK . XBOP1 MOMUPAIOTh MPH SBUIIAX IPOrPECYIOUO0T
CEepIIEBOi HETOCTATHOCTI.

BTOPUHHI KAPJIOMIONATII

Mop@domnoriyHi nposiBM BTOPUHHUX KapA1OMIONAaTiil TOCTaTHRO MOIIMOP(]HI Yy
3B’SI3KY 3 PI3HOMAHITHICTIO IPUYHMH, 5Kl IX BUKJIMKAIOTh. AJie B OCHOBI BTOPHHHHX
KapJ1oMionaTiii He3a1eKHO B1Jl €TIOJIOTTYHUX YUHHUKIB JIEKUTh JUCTPODis
Kap1OMIOLIMTIB.

HaliyacTimorw NpruyuHOK0 BTOPUHHUX Kap10MIONAaTIi € aJKoroJIi3M.

AJIKoroJibHA Kapaiomionarisi. ETanon aie TokcnuHo Ha KapaioMionuTH. Kpim
TOr0, XpOHIYHA €TUJIOBA IHTOKCHUKAI[ISl 4aCTO MOEAHYETHCS 3 HEJOCTATHICTIO
XapuyBaHHs (Hampukiam, “oepi-6epi” abo HeAOCTaTHICTH BiTaMiHy B1). AjKorosibHa

KapJiomionarisi 37e01IbIIOT0 3yCTPIYA€ThCA B JIFOJIEH CEPEAHBOTO BIKY, 4aCTO Pi13KO
KaXEKTUYHHX 3 BEJIMKUM CTa)KEM aJIKOroJlisMy. TOUYHHUN MEXaHi3M ypasKeHHs
MiOKap/ia 1€ He0CTaTHhO BUBUEHUH. [loBeieHo, 1110 ajIKOT0/Ib MPU3BOAUTH 10
HAKOIMWYYBaHHS B KapIIOMIOIIUTaX KUPHUX KUCIIOT B PE3yJIbTaTi HEOCTATHOCTI
eHeprii, HeoOX1THOT TS X MISUTBHOCTI. ATIeTalbACT/l, SKUM YTBOPIOETHCS TIPH
MeTaboJ113M1 aJIKOTOJII0, MOYKE OYTH YUHHUKOM MPSIMOTO TOKCUYHOTO BIUIUBY Ha
IPOTETHOBUM CUHTE3. AJIKOTOJII3M TaKOX CYIPOBOIKYETHCS aKTUBALIIEI0 JATEHTHUX
BIpYCIB.

MakpockoniuHo 1151 hopMa 17IEHTUYHA JI0 OMKCAHOT TPU KOHTECTUBHIN
KapJioMionarii 3 AWJIaTali€l0 NUTYHOUKIB, ajie 3 OUIbII IHTEHCUBHUM AU(PY3HUM
IHTEepCTULIIAIBHUM (p10p0o30M Miokapaa. Miokap/1 B’ jui, IIIUHSACTOTO BUTIISAY,
1HKOJIM 3 HeBenuKUMH pyOunkamu. KoponapHi aprepii inTaktHi. [Ipu
MIKPOCKOIIIYHOMY JTOCJIIJIKEHHI B1/I3HAYA€THCA MOEAHAHHSA AUCTPOdIi (T1APOMIYHOI 1
XKUPOBOI), aTpodii 1 rinmepTpodii KapA10MIOIUTIB, 3yCTPIYatOTHCS BOTHUIIA JII3UCY
KapJ1OMIOLHMTIB 1 ckepo3y. [TomkomkeH1 JUISTHKA MIOKap/ia YepryroThCs 3
He3MiHeHUMHU. [Ipu eneKTpOHHO-MIKPOCKOIIIYHOMY JTOCIIKEHHI 010NTaTIB cepIls
3HAXOJISTh KICTO3HI PO3IIUPEHHS CAPKOIIIA3MAaTHYHO1 CITKH 1 T-cucreMu
KapIIOMIOIIMTIB, 110 BBAXKAETHCS XapaKTEPHUM JIJIS aJIKOTOJIBHOT Kap1i0MiomaTii.
VYckitagHeHHs aaKoroJabHOT KapAioMionaTii — pantoBa cMepTh (piopumsiis
IIUTYHOUKIB) 200 XpOHIYHA CeplieBa HEIOCTATHICTh, TPOMOOEMOOTIYHHII CUHIPOM.

YckaaaHeHHs KapioMionaTii BUpaXKaroThCS B OCHOBHOMY XPOHIYHOIO
CEpPLIEBO-CYAMHHOIO HEJIOCTATHICTIO 200 TPOMOOEMOOIIYHUM CUHJIPOMOM Y 3B’SA3KY 3
HasIBHICTIO TPOMOIB y MOPOKHUHAX CEPIIS.

MeTabouiuni kapaiomionarii

I'inoTnpeo3 Moke BUKJIMKATH OCOOJIMBI 3MIHU CEpIIs, BIOMI 11l HA3BOIO
“mikcenemarosse cepue”. [lomkomKxeHHs cepiisi B OCHOBHOMY CIIOCTEPIraloThCs MpU
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BaXKUX (popmax MikceaeMH. MakpOCKOIMIYHO cepiie pO3MIUPEHE 3a paXxyHOK HOro
IpaBoi MOJIOBUHM, O:izie 1 B’sute. MIKpOCKOIIIYHO BUSBIISETHCS T1APOIIYHA BaKyOIbHA
TUCTPOdist KapA1OMIOIMTIB 3 HAKOIMYYBAHHSIM B MapaHyKJIeapHiid 30H1
MYKOTIOTicCaxapH/IiB 1 BIITUCHEHHSIM Mi0(}i0pui1 10 nepudepii KIiTHHH.

I'inepTupeo3, AKIIO BiH 10CTATHHO IHTEHCUBHUM, MOKE CTaTH MIPUUNHOIO
kapaioTupeo3y. OCHOBHI KJIIHIYHI HOTO MPOSBH: TaxXiKap/lisd 1 MOPYLIEHHS CEPIIEBOTO
PUTMY, TOJIOBHMM YHHOM, 110 TUITY HiOpusiii nepeacepab. Kpim Toro, B 1eakux
XBOPHUX CIOCTEPIraeThCsl MPOrpecyroua KOHIeCTUBHA CeplieBa HEJOCTATHICTh. B
JESKMX BUMAJKaxX KapA10MIONaTis € HONEepeHUKOM 1 KOPOHAPO3YMOBIIEHOIO. Y
BAXXKHX BHUIAJIKaX CIOCTEPIraeThCs IPIOHOBOTHUIIEBA )KUPOBA 200 BaKyOJIbHA
TUCTPOdist KapA1OMIOIMTIB 1 HEBENMUKI JiMdouuTapHi iHPIIbTpaTH B cTpoMi. OaHi
aBTOPHU BBAXAIOTh, 110 111 3MIHHU Hecnenu(i4Hi, HII TIATPUMYIOTh TyMKY, 110 BOHH
€ pe3yJbTaTOM MPAMOI TOKCUYHOI JI1i TUPEOIAHOr0o TOpMOHYy. Jlesiki aBTopu
BBXKAIOTh, 1110 KapAI0THPEO3 € JHUIIIE 3aTOCTPEHHIM paHille iCHyI0YOro CEPIEBOTO
3aXBOPIOBAHHS 1 BUSIBIISIETHCA 3aBISKH TIIEpMETad013MYy 3 M1ICUIIEHHSIM CepLEBOi
JUSTIBHOCTI, SIKa XapaKTepHa IS rineptupeody. OqHak, Ha ayToICli 1y>Ke p1IKO
3HaXOJIATh MEPEIYI0Ui MOMKOPKEHHS CEPIsl, TOMY MOKJIMBO, [0 cCaMe KapIi0THPEO03
1 € 6e3MmocepeTHbO CYTHICTIO TIIIEPTUPEO3Y.

IinoxaJjieMisi CynipoOBOIKY€ETbCA 3aBXK]IU AUCTPO(PIUHUMHU 3MIHAMU HUPOK,
CKEJIETHUX M f31B, ajie 0COOJIMBO cepiieBOro M’si3a. OCHOBHI MPUYMHM T1TOKATIEMIT
HACTYTIHI:

—  HEJOCTaTHE HAJXO/PKEHHS KaJlllo IO OpraHi3My;

—  EKCTCHCHBHI BTpaTH Kajil0 BHACIIJIOK YacTOro OJIOBaHHS, IOHOCY 1
3aXBOPIOBAHHS HUPOK;

—  TinepkopTulu3M (xBopoba KymmHra, rinepajibIoCTEPOHI3M);

—  MacoB€ HAAXO/KEHHS  yCepeauHy KIITHH OpraHi3My  Kajilo, sKe
CIIOCTEPITAETHCS MIPU ATKAJI031, POJIMHHIN TIOKAJIIEMIT 3 MapaiivyeM;

—  BBEJICHHS IHCYJIHY 1 IJIFOKO3H.

B ekcneprMeHTaIbHUX TBAPUH 1y JIOJUHU NIPU Kali€Bid HEAOCTATHOCTI B
MIOKap/il CIIOCTEPITAEThCS pi3ke HAOyXaHHS Kap11OMIOIUTIB 3 BTPATOIO MOMEPEUHOT
CMYTacCTOCTI1, IHKOJIM BOTHUIIIEBUI HEKPO3 KIITUH. KpiM TOTO, BUSBIISAETHCS
IHTEepCTUIIATBHII HAOPSIK, TICTIONUTApHI 1HGUIBTpaTU. B KITIHIII Bi3HAYA€THCA
MNOPYILIEHHSI PUTMY CEpIs, a IHKOJIH - HOTO 3yMHHKA.

linepkaJiemMisi TaKOX CyMPOBOKYETHCS 3aBXKAU TUCTPODIUHUMH 3MIHAMU
ceplLeBoro M’si3a. Bona Mo)ke BUHUKHYTH MpU:

—  3aiflBOMY HaJXOJ[HKCHHI KaJito MPU BHYTPIITHLOBEHHOMY BBEJICHHI;
—  30LIpIIEHOMY BBEJICHHI KaJilo per 0s;

—  roctpoMy TyOysnoHedpuTi;

—  XBOpoO1 AJIMCOHa;

—  OoOMIHHOMY alua03i;

— Y XBOPHX 3 HE JIIKOBaHUM J11a0€TOM.

3 Mop(OJIOTTYHOI TOUKH 30pY SIBHUX MOPYIIEHb HE BUsBIA€TbCA. KiliHiuHO
criocTepiraeThesi Opaaukapis, IHKOIU (iOpUIISIIs MITYHOUKIB.

Kapuunoiguuii cuHaApOM

VYpaskeHHs ceplis — OJUH 3 TOJIOBHUX €JIEMEHTIB KapIIMHOITHOTO CHHAPOMY,
KU XapaKTepU3YEThCS: MOYEPBOHIHHAM IIKIpU (BHACIHIOK apTEPiaIbHOTO
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MTOBHOKPOB’s1), HYIOTO0, OJIFOBOTOIO, MPAKTUYHO MOCTIHHUM ITOHOCOM, TPUCTYTIAMH
OpoHXOCMa3My, SIKI CHMYJIIOIOTh ACTMAaTUYHI KPU3H.

[Nnepcekpertist 5-TiIpOKCUTPUNITaMiHY, OpaJUKiHIHY 1 TICTaMiHY KJIITHHAMH
37I0SIKICHOTO KapUUHOINY CYIPOBOKYETHCS PO3BUTKOM Y XBOPUX BaXKKOi CEPIIEBOT
HEJI0OCTATHOCTI, 3yMOBJICHOI PO3IIMPEHHSM MOPOKHUHHU MTPABO1 TOJIOBUHU CEPIIS.
MIKpOCKOTIIYHO BUSABIISIETHCS BOTHUILICBUH €HI0Kap AladbHUM (i6po3, raiHo3,
MPaKTUYHO MMOBHA BTpaTa €1aCTUYHUX BOJIOKOH 1 HAsIBHICTh IPIOHUX CKYITYEHb
JIMQOIMTIB 1 MACTOIMTIB. MaKpOCKOIIYHO Il OCEPEAKHA MAIOTh BUTJISA]T MTOTOBIIEHUX
(1-2 MM) XpSAMIONOIIOHUX OJIAIIOK 1 BUSBIISIOTHCS B IMAPI€TAILHOMY SHIOKAP/II, a
TaKOX B TPUKYCHIJAIBHOMY 1 JIETeHEBOMY KjlanaHaX. EJeKTpOHHOMIKPOCKOMIYHO
BCTAHOBJICHO, IO 111 TOTOBIIICHHS YTBOPEHI BUHATKORBO TJIAIKOM SI30BUMU
BOJIOKHAMH, SIKi OTOYEHI CTPOMOI0, 0araToro Ha IIIiKO3aMiHOTJIiKaH!, KOJIareH i
Mikpod16pmnu. Enactuuni BosiokHa BijicyTHI. L1 rmagkoM’s30B1 KIIITHHU
BIJTHOCSITHCA JI0 MOX1AHUX IEPBUHHOI ME3EHXIMH 1 3yCTPIYAIOTHCS B HOPMI B
cyOeHpoTenanbHoOMYy rpocTopi. EHIoTENH, po3TanioBaHuii Ha MOBEPXHI OJISIIOK,
HOPMAaJIBHOTO BUTJIATY 1 HABITh BIIIJICHUN BiJ IIUX OJIAIIOK HOPMAJILHOIO
BHYTPIIIHBOIO €J1aCTUKOI0. [lesKi 3 HuX KIITHH MaroTh 03HaKH Pp10podiactis. B
JIETEHEBOMY KJIallaHl PO3BUBAETHCS BUPAKEHUM CTEHO3, B TOM Yac K B
TPUCTYJIKOBOMY KJIallaHl epeBa)ka€ HeIOCTaTHICTh. AHAJIOTIYHI, TOBEPXHEBO
pO3TaIoBaHi AUISHKH, BUSBISIOTHCS TAaKOXK 1 B MANUIIpHUX M’ si3ax. JliBa mojioBUHA
CeplIsl MOMIKOHKYETHCS PLAKO. [3071p0BaHE MOMIKOKEHHS BYIIIKA CEPIIs
CIIOCTEPITAETHCS TIPU KapIIMHOII1 OpoHXa.

[TaTorenes OmsIOK HesicHUi. byno 3anponoHoBaHo O€3714 rinoTe3, OJHAK Ha
ChOTOH1 OUTBIIICTh JOCIITHUKIB CXHJIbHI BBAXXATH, 10 IXHE ()OPMYBAHHS 3yMOBJICHE
CTyNEHEM LIUPKYJIAILIT CepOTOHIHY a00 OpaaukiHiHy. Pa3oM 3 TM, He3BaXKar0uu Ha
OaratopasoBi cripoOu BIATBOPUTH MOA10H1 OIMIKOIKEHHS B €KCIIEPUMEHTATBHUX
TBAPWH LUISIXOM TPUBAJIOTO BBEACHHS CEPOTOHIHY 1 OpaJUKiHIHY, OTpUMaH1 3MiHH,
K1 HE 1IGHTUYHI TUM, KOTpP1 COCTEPIratoThes y JIIOAUHU. [IpUCyTHICTH B TAaKUX
JUISTHKAX BEJTMKOI KUIBKOCTI (p1OpHUHY Aalia MiJCTaBy NPUITYCKaTH, 10 CIIOYaTKY
B1JI0YBAETHCSI BOTHUINIEBA KOATYJISIIIisl (iOpUHY 3 HACTYITHOIO HOTO OpraHi3ali€ro.

XBOp1 MOMHUPAIOTH a00 BiJI CEPIIEBOI UM MEYIHKOBOT HEJOCTATHOCTI, 200
YCKJIaAHEHbB, TIOB’A3aHUX 3 TIPOTPECIEI0 MYXTHHH.

Karexosaminu

BBeneHHs BEIMKUX /103 KATEXOJIaMiHIB MPOBOKYE PO3BUTOK Y TBAPUH
MOIIIKOJIPKEHB CePIIs, SIKi aHAJIOT1YHI TUM, 1110 CITOCTEPITal0ThCs Y XBOPUX HA
bheoxpoMoIMTOMY HATHUPKOBUKIB. 111 3MiHM BHpaKatOThCs Y BUTJISIA1 HASTBHOCTI
cyOeHJoKapAlaIbHUX €KXIMO31B 1 IpIOHUX BOTHUI HEKPO3Yy B MioKapAi. Bonu
3YMOBJICHI IPSIMUM TOKCUYHUM €(DEKTOM KaTeXOJaMiHIB 1 MiICHJICHUM CIIOKUBaHHIM
KapJ1OMIOLIMTAMH KHUCHIO, IO CTBOPIOE EPEAYMOBH ISl PO3BUTKY BiIHOCHOT
aHOKCI1, 3yMOBJICHOT HEJIOCTATHICTIO KUCHIO.

MeaukaMeHTO3HI Ta TOKCHYHI Kapaiomionarii

ToKCHMYHI TOLIKOKEHHSI MIOKapAa MOXKYTh OyTH CIIPOBOKOBaHI J1yKe
OaraTbMa areHTaMH: EMETHHOM, JITIEM, KaJMI€EM, KOOAILTOM, MHUIII’ IKOM,
130IPOTEPEHOIIOM Ta 1HIIOIO OTPYTOIO.

MopdomoriyHo MOMKOMKEHHS MIOKap/1a BUSIBISIOTHCS Y BUTJISIII BOTHUTIIEBUX
TUCTPOdiit a A0 PO3BUTKY MIKpOIH(APKTIB 3 MEPUPEPUIHOIO 3aMaIbHOIO PEAKIII€I0.
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HaiisickpaBilim npukiiagoM TOKCUYHOT KapIioMiOoNaTii € KapioMionaris, sika
CIIOCTEPIraeThCs y 1I0OUTENIB M1Ba. BoHa 3yMOBIIeHA HAsIBHICTIO B HHOMY
K062;bTy. Horo 10/1a10Th 10 MHBA JUIs TTOKPAIAHHS MiHABOCTI, HITPOXH HE
MIKJIYIOYUCH TTPO HACTIIKH, PO TOKCUYHE YpakeHHs Miokapaa. KobansT 6510kye
BUKOPUCTaHHSA BiTaMiHy B1, a Takox Ge3nocepeIHb0 BIUIMBAE HA 3MiHY €H3UMHUX

npoleciB KITUHH. B roctpiit craaii po3BUTKY KOOAJIbLTOBOI KapaioMionarii
BiJI3HAYA€ThCS HASBHICTD TIPOMIYHOI Ta KUPOBOI TUCTPOdii, AECTPYKIIis
BHYTPIITHBOKJIITUHHUX OpraHell, BOTHUIIEBUI HEKpO3 KapAioMionuTiB. Hezabapom
pO3BUBAETHCS MU(y3HUN a00 APIOHO BOTHUIIEBUH 1HTEpCTHIIANBHUHN (H10pO3, HA
BHUXO/Il BUKJIMKaOuu (hOpMyBaHHS NOMHMPEeHUX pyo11iB. KobanbroBa Kapaiomionaris
3HAYHO Ba)k4a BiJ aJIKOTOJIbHOI. SIKIIO A1arHO3 MOCTaBJIEHUN BYACHO, TO
CIIOCTEPITa€EThCS KIIHIYHE BUY>KaHHS XBOPUX. Y 0aratbox KpaiHaxX MpUHATHN
3aKOH, SIKUI 3a00pOHsIE€ J0JIaBaHHs KOOAJIBTY 710 MUBA.

[30ompoTepeHon Mae BeIUKe NPAKTUYHE 3aCTOCYBAHHS IPU KApAIOTEHHOMY
IIOKY B SIKOCTI CTUMYJIATOPA CEPLIEBOI AISUIbHOCTI. EKCIEpuMEHTaNbHO TOBEAECHO, 110
el mpenapar 3[aTHANA BUKJIMKATH BOTHUINA YPaXKeHHS, K1 TI0110H1 J10
MIKpPO1H(APKTIB.

I kapaiomionarii

Kapaiomionarisi, 3yMoBJ/IeHA IOPYLIEHUM MeTA00/1i3MOM IJIIKOTeHY .
[301b0BaHe 3aliB€ HAKOMMUYYBAHHS [NIIKOT€HY CIIOCTEPITa€ThCS B CEPLEBOMY M A31
HABKOJIO MOCTIH(APKTHOTO pyOIlsi. AHAJIOTYHA KAPTUHA CTIIOCTEPIra€ThCs TAKOXK MPU
LYKPOBOMY A1a0€Ti, 3p03yMUIO MpH Tinepriikemii abo micis TpUBaJIol IHTPaBEHO3HOT
nepdy3ii rnepTOHIYHOTO PO3UMHY TtoKo3u. Judy3Ha iHGIIBTpaIlis TJ1iKoreHoM
CepLEBUX M’ SI30BHX BOJIOKOH PO3BUBAETHCS MPU PI3HUX CTAPEUUX IIIIKOT€HO3aX,
30KkpeMa, mpu xBopoOi [Tomrme. B ycix nmux Bumaakax KapioMiONUTH HAOPSKAIOTH 1
BaKyOJII3yIOThCS, B PE3YIbTaTI YOTO ceplie TinepTpodyeThes.

Kapaiomionarisi, 3yMoBJIeHa OPYIIEHMM MeTa00J1i3MOM JIiliaiB.
Crearo3om, a00 KMPOBOI IMCTPOPicr0 MIOKaPAa HA3UBAETHCA MOSABA KUPOBUX
BaKyoJIb B IIUTOIIIa3M1 KapAioMmiouuTiB. Lle siBuie Moxxe OyTH 3yMOBJIEHE PI3HUMU
NPUYMHAMU: AaHOKCIEK PI3HOTO MOXOKEHHS, 30Kpema, Ipu BEIUK1 KpOBOBTpPATI,
IIOKY, TUXaJIbHIM HEAOCTaTHOCTI, 1H(MEKIIISIX, IHTOKCUKaIlisixX. [CHye nBa
MOP(OJIOTIYHI TUIH )KUPOBOI AUCTPodIi cepls: U y3HUI, IPU TKOMY Ceplie
Harajye >KoBTy yHipopMy, M’sIKe 1 B’sijIe, B IHIIUX BUIMAAKAX Ma€ BUTJIS IIKIpU
turpa (“rurpose cepiie’’) ado 3e0pHu.

IIpocTe 0KUPiIHHSA cePIlT XapaKTEPU3YETHCS HAKOTTMUYBAHHSIM KUPOBHUX
KIITUH y cTpoMi. BinOyBaeTbcest mepeBakHe HAKOMTMYYBaHHS KUPOBOI KIIITKOBUHHU B
nepeHii CTIHIII PaBOro NUTYHOUKa. BOHO MeHII BUpa)xeHe B JIIBOMY HUTYHOUKY.

Jlucninoinos cepris 1HKOJIM CIIOCTEPITAETHCS MPU 3aMIbHUX XPOHIYHUX
MpoIIecax 1 BUABIISIETHCS SIK B IHTpAaMypalibHUX KapA1IOMIOIUTAX, TaK 1 B MIOIIUTaX
eH/I0Kap/a.

XiMIYHMM CKIa JimiAiB pizHOMaHiTHUNA. Hampukiaz, npu xBopooi dadpi
B1JI0YBAETHCS HAKOMTMYYBAHHS B KapAIOMIOLMTAX C(IHTOMIMIIB, SIKI BUSIBISIOTHCS Y
BUTJISII MATOTHOMOHIYHUX TUIACTUHYACTHUX 1 IMCTOMOI1I0HUX JII30COMHUX BKIIFOUEHb.

Kapaiomionarisi, 3yMoBJ/IeHa MOPYIIEeHUM MeTa00/1i3M0M 0iJIKiB. Baxkka
BaKyoOJIbHa TUCTPO(]is KapIIOMIOLMTIB HE € CIIeU(pIYHOIO 1, K TPABUJIIO, € MPOSBOM
aHOKC11 200 IHTOKCHKAIlii. Y BUMAJAKy BUPAXKEHOT0 HAOyXaHHs, HaPUKIIad, pU

36



riaiHOBO-KpareabHii aucTpodii KapIOMIOIUTH PO3AYTi 1 TOMOTEHHI, B 1X
LUTOIIa3M1 BUSBIISIOTHCA ApiOHI okcu(iabHI rpanynu. [Ipu BakyonbHii nuctpodii
BOHH IIPOCBITJICHI Ta iIMO100BaH1 TPO30POI0 PiAMHO. B 000X BHUmagkax cepiie
MaKpOCKOIIYHO Oijie 1 B siie.

IN'ianin-acouniioBaHa KapaioMionarTisi XapaKTE€pPU3Y€EThCS MOSBOIO B
IIATOIIIIa3M1 KapIIOMIOIIUTIB TOMOTEHHHUX APIOHUX arua0(p1IbHUX TPaHyJI 1 TIKHO30M
snep. BoHa crioctepiraerbest mpu auctpodiaHomy nuposi Lienkepa, B 30H1
MOCTIH(GAPKTHOHOTO PYOIFOBaHHS, a TAKOXK MPU METaOOIYHINA KapaioMionaTii TUITY
“Oepi-oepi”.

Amiji0ino3 cepus. Cepliie IPaKTUYHO 3aBXKU BTATYETHCA B IIPOLEC MPU
BTOPUHHOMY T€HEPaIi30BaHOMY aMiJIOi1031 MOPSA 3 IHIIMMH OpraHaMH
Me30/iepMaibHOTO oxomkeHHs. Kpim Toro, B oci0, ctapuux 80 pokiB, OLIbII 5K Y
20% BUMaAKIB BIJ3HAYAETHCS BIAKIAACHHA amiioiny. BiakinaaeHHs aMiIoiny
BUSIBIISIIOTHCS, TOJIOBHUM YMHOM, B CTIHKaX BEHO3HUX CY/AHMH, PO3TAIIOBAHUX Y TOBIII
MIOKapza. 3a CBOIMU TUHKTOPIaIbHUMHU, FCTOXIMIYHUMU Ta YIbTPACTPYKTYPHUMHU
BJIACTHBOCTSIMH BiH BiOBiNae 3BnuaiiHoMy aminoimy. Floro po3ramyBaHHS HOCHTS
BOTHMILIEBUI XapakTep 1 oroprae M’s130B1 BoJokHa. Ceplie 301IbI1eHe B 00’ eM.
Miokap1 MaKpOCKOITIYHO 3 CaJIbHUM OJIMCKOM, €HI0Kap/I 1 KJIallaH! MICTATH JIP10HI
ropOMKH KOPUYHIOBATOI'O KOJIbOPY.

Kapaiomionarisi, 3yMoBJIeHA IOPYIIEHMM MeTAa00.1i3MOM MiHepaJiB.
Juctpodiune 3BanHinHs 1 ocudikallis 31e01UIbIIOT0 MOB’s13aHi 3 BIkoM. BupakeHna
IHKpyCTallisl COJIIMU KaJIbI1I0 AOPTAJIILHOTO KJlaaHa CBITYUTH PO CKIIEPO-
aTepoOMaTo3Hi 3MiHU. BoHa MOKe TaKOXK CIIOCTEPIraTUCS Y 30H1 MOCTIH(OAPKTHOTO
pyOLIIOBaHHS, a TAKOX Ha BUXO1 PEBMAaTUYHOTO BAJIbBYJIITY MITPAJIBHOIO 1
aopTajabHOro KianaHiB. JlUISSHKY BIJIKJIaJIEHHS COJIEH KalbLio AaayTh 0a30(1abHe
3a0apBJICHHS, PeaKilisl 3 a30THOKUCIUM cpi01om 3a Kocom no3uTrBHA (acmigHO-
YOPHUH KOIIP).

MeTtactaTnuHa kajabuu@ikamis, 3yMOBJICHA TEPKATbIIEMIEO,
CTIOCTEPIraeThCs MPU OCTEONITUYHUX METacTa3ax, Ipu aJeHOMI MPUIIUTOBUIHUX
3aJ103 Ta THIINX BUIMAJIKaX 1 JOKATI3YETHCS y CTIHKAX KPOBOHOCHUX CYAMH M1k
Kap110OMiOIUTaMHU.

[Tpu rimokanieMii mopsiz 3 eNeKTpokapAiorpadGiuHUMK 3MiHAMU BUSIBIISIETHCS
TaKoX 1 i1 Mopdosoriunuii cyocTpaT. 3MiHM HOCATH BOTHUIIIEBUN XapaKTep
TUCTPO(IUHUX TOLIKOKEHB: BIIOYBA€THCS BTpAaTa MOMEPEYHOT CMYTacTOCTI
KapJIIOMIOIMTIB, 1X 3HAaUHE HaOyXaHHsI, T1aJTiHOBO-KpareyibHa Ta KUPOBa TUCTPOdis.

Kappiomionarisi, 3yMoBJIeHa MOPYLIEHUM MeTa00/1i3MOM MIrMeHTIB.
HakonuayBaHHS TeMOCUACPUHY XapaKTepHE JJIs 3aralbHOTO TeMoXpoMaTo3y. BoHo
371€01IBIIOrO CIIOCTEPITaeThCs MPU BTOPUHHOMY reMoxpoMaro3i. B Oinbiiocti
BUMAJKIB MIrMEHTAaLlisl CIa0KO BUpa)keHa B MEPUHYKJICApHiN 30H1 KapA1OMiOIUTIB.
SIk1110 BOHA J1ocsATae 3HAUHUX PO3MIPIB, TO CIIOCTEPIraeThCs CEPIieBa HEIOCTATHICTb.
[Tpu oMy 6e3714 rpaHysl TeMOCUIEPUHY BUSBIISIETHCS K B KApA1OMIOLUTAX, TaK 1 B
PI3KO MOTOBUIEHIN CTPOMI.

Kappaiomionarisi, 3yMoBJIeHa MOPYLIEHUM MeTa00/1i3M0OM BiTaMiHIB Ta
HenoiganHsaM. Haiikpaiie Bi1oM1 BUTIAJKU CEPLIEBOT HETOCTATHOCTI MPU
HeJ0CTaTHOCTI BiTaMiny B; a60 xBopo0i1 6epi-6epi. [lomkomxeHHs TpOsSBISIOTHCSA Y
BUTJIAIl T1IPOMIYHOT 00 ®KUPOBOI AUCTPO(ii KapIOMIOLUTIB, IHTEPCTUIIATIBHOTO
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HaOPsIKy, piOpo3y, 3Ae01IBIIOTO CyOSHIOKAPAIATBPHOTO, @ MAKPOCKOIIIYHO - Y
BUTJISIII TATISATAIIMHOI Kapiomionarii. Bupaxkene TpuBaiie He0iIaHHS, TaKe K
“KBaITMOPKOP” CYMPOBOJIKYETHCS YpaKeHHAM 1 cepiis. [lomkopkeHHs cepiist mpu
MYKOBICIIHJIO31 € PE3yJIbTaTOM 3arajbHUX MOPYIIEHB, TIOB SI3aHUX 3 OLTKOBUM
oOMiHOM, aBiTaMiHO30M B1 a0o BiTaminoM E. B maiixke 30% Bunazaxis

CHOCTEPIraloThCsl HEKPOTUYHI 3MiHH, B YCIX BUMAAKaX — TU(Qy3HUHN CKIEpO3 i
nucTpodivni 3MiHN KapaiomiouuTiB. [Ipu kaxekcii B emikap/ianbHii KJIITKOBHUHI
CIIOCTEPIra€ThCs JKEICTOAIOHMI HAOPSK.

Iumannsa ona camokonmponio:

Ha3zsith knacudikariiiro mepBUHHUX Kap110MioMaTii.

Oxapaktepu3yiTe IEepBUHHY TinepTpod1uyHy Kap10MIOMNaTiko.
Mop@dornoriuna xapakTepucTUKa AWIATALIMHOI KapIloMionaTii.

Ha3BiTh kiacudikaliiro BTOpUHHUX KapAiOMIOMaTii.

AJKoroJipHa Kapjiomionaris, ii 0COOJIMBICTb.

MerabosiyHa KapAioMionarisi — MpH SKUX 3aXBOPIOBAHHSX 3YCTPIYA€THCS.
XBopoba Pabpi, MopdosioriuHa XapaKTEPUCTUKA.

Mopdonoriuna xapakTepuCcTHKa KapaioMionaTii acoliifoBaHO1 3 IHPEKIIISIMH.

XBopoOa Aubureiimepa. Po3cisinuii ckiepos. boxkoBuii
amioTpodiuynuii ckiaepo3. IlocTpeaniMmaninna enuedaaonaris.

NGk~ wWNE

Ocnog6Hi numanHi:
1. XBopoOa Amnbureitmepa, €TioNnoris, naToreHes, narToMop(ooris.
2. Po3cisHuii ckepo3,eTionoris, maTorenes, maroMopQosIorisi.
3. BbokoBuit amioTpodiuHuii CKIEPO3, €TIONOTIS, MATOTeHE3, MTATOMOPQOIIOTis.
4. TlocTpeaHnimMailiiina eHiedanonarTis, maToMopgoIoris.

XBopob6a AuabureiiMepa (XA) xapakTepHu3yeTbCcsl MPOTPECYIOUUM 3HUKEHHSAM
KOTHITUBHUX (YHKIIM 1 PO3BUTKOM IIOBEIIHKOBUX PO3JaJiB Ta € HAWOUIBII YacTOIO
MPUYMHOIO JeMeHIlli y crtapedomy Bimi (40-50% 3 ycix BumanukiB aemMeHinii). XBopoOa
3yctpidaerbest B 10-15% mroneit BikoM Bim 65 pokiB, Ta Ounbine 20% cepen roael BikoM
noHaja 80 pokis. Bniepiie onrcana HIMEITBKUM TICUX1aTPOM AJTBIITeMEpPOM.

ETiosorisi: B 5% BumankiB BUSBISIOTHCS cimeiHl Gopmu. Hamaethes Benmka poiib
CHagKoOBil cxXuiabHOCTI. JKiHKM XBOpPIIOTH YacTillle HiX 4YOJIOBIKM. PaHimie BBaxamu, IO
XBOpoOa oOymoBieHa AehIUTOM aleTUIXOIiHYy 1 HOro (DEepMEHTIB B CTPYKTypax KOpHU
rojloBHOro Mmo3ky. KiiHiuHi mposiBU XBopoOu AJblreiimMepa mNOB’s3aHI 13 CTapeyUM
1epedpaibHUM aMiJI0i1030M, 1110 BUABIAIOTH Y 100% XBOpuHX.

ITaTtomopdoaoris. MakpockoniuHo - uepedpanbHa aTpodisi, 3SMEHIIEHHST 00’ eMy Ta
Macu MO3Ky, arpodis 3BUBUH KOpI/I pPO3MIMPEHHST KIPKOBUX OOpO3€H 1 ILTyHOYKOBOI
cucteM. ATpodii miAmAraroTh TiM'sHA, CKpOHEBAa Ta JOOHA YaCTKH Y 3B’SI3KYy 3 SIKOIO
MO>KJIMBUI PO3BUTOK 30BHILIHBOT Tiipoliedaii.

MikpockonmiuHo: BTpaTa HEHPOHIB KOpUM MO3KY, Tilmokammy, 0a3aJbHOro sapa
MeitHepta Ta OnakuTHOI TUISIMH. Y 30€peXEHHUX HEHpOHAX BHUABISETHCS JIEreHEpallis
AeHapuTiB. B kopi € ceHuiabHI aMinoinHi OJsmKH, HeHpoiOpuiaspHi BIAKIAJAAHHI B
HEHpOHAX, HasABHI TUIBIA XipaHO (aKTUHOBI MIKpOo(diTaMEHTH B MPOKCHMAaJIbHHUX
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AeHapuTax). [Honi cnoctepiraeTscst BTpaTta HEHPOHIB HOPHOI cyOcTaHIii Ta Tineub Jlesi.

Hacaigku: BupakeH! IHTEJIEKTyaJbHI PO3JadH, eMOliiHa JaOUIbHICTh, MOPYIIECHHS
KIpKOBUX (YHKIINA, B3HIKEHHS MOTHBAIil, 30y/OKEHHS Ta MOPYIICHHS COIaIbHOI
noBeaiHku. [Ipu BaxkkoMy mepebiry MOXKIMBI €KCTpamipamiHi CHUMITOMH, JIOTOKJIOHII,
eNUICHTUYHI HAMaIi.

IIpuumnHoIO cMepTi npu XBOpoOi AJbIreiMepa 3/1e01Ib110r0 OyBalOTh PECIipaToOpHIi
1H(pekI1i1, OpOHXOMHEBMOHIS, TEMEHITIS.

XBopo6a IlapkiHcoHa — 1gloMaTUYHE TOBUIBHO TMPOTpPECyrode JereHepaTUBHE
3axBoptoBanHs I[HC, nns gxoro xapakTepHi YHOBUIBHEHHS PyXiB, PHUTIIHICTb M’S3IB,
TpeMop B crnokoi. B 1817 pormi anrmiiicekuii mikap Jk. IlapkiHCOH BmepIe omnucaB
3aXBOPIOBAHHS ITi/T HA3BOKO «TPEMTIMBHUHN mapaiiuy. XBopoba [lapkincona ckmamae 75-80%
BCIX BUIMAJKIB CHHIPOMY MapKiHCOHI3MY. 3aXBOPIOBaHICTh Ha XBOpoOy [lapkiHcoHa ckianae
60-140 oci6 na 100 000 HaceneHHs. Yacriiie XBOPIFOTh YOJIOBIKH.

ETioJiorisi: HUHI 4iTKO HE BU3HAYEHA, /10 €TI0JOTIYHUX (DAKTOPIB PUBHKY BITHOCATH:

1. CrapinHs.

2. I'eHeTHYHA CXUJIbHICT.

3. His ¢pakTOpiB 30BHIIIHKOTO CEPEAOBUIIIA.

ITaTtomopdoorisi: OCHOBHI MAaTOJIOrOAHATOMIYHI 3MIHU CIOCTEPITalOThCsl B YOPHIN
cyOcrtaHmii Ta Ol Kyl y BUIJISIAL JIETEHEPATHUBHUX 3MIH 1 3aru0esi HEpBOBUX KIITHH.
BrpauaeThcs mirmeHTarlisi B HeWpoHax YOpHOI CyOCTaHIIIi 1 OJIAKUTHOT TUISIMH.

MikpockoniyHo BUABISIOTECA MITMEHTOBaHI HEWPOHM, HEBEIMKI TMO3aKIITUHHI
BIIKJIAJaHHs MEJIaHIHYy, 110 BUHHMKAIOTh BHACIIJOK 3aru0esi HEeHWpOHIB, OKpeMi HEHPOHH
atpodoBaHi, JEMIrMEHTOBaHI, YacTUHA 30€PEKEHUX HEUPOHIB MICTUTh chepuuHi
€03MHO(PUIBHI LMUTOIUIA3MAaTUYHI BKJIIOYEHHs - TuUIblg JleBl. Ha wmicui 3arubiux KIITUH
BUHHMKAIOTh BOTHHUIIA PO3POCTaHHS INIAJBHUX e€JeMEHTIB. BpaxaroTbcs nodamiHOBI Ta
HOPAJIPEHEPT1YH1 NUIAXH, K1 HIYyTh B1J OJAKUTHOI IJIIMUA JO KOPY BEITUKHX IMIBKYJIb.

Hacainku: OpaaukiHesis, pUriIHICTb Ta TPEMOP BEPXHIX KIHIIIBOK Y CTaH1 CIIOKOI0, a
Ha MIi3HIX eTanax - MOCTypalibHa HECTaOUIBHICTh — XBOPl HE MOXKYTh YTPUMATH TUIO Yy
PIBHOBA31 Ta BCTAHOBUTH LIEHTP TSXKIHHSL.

Ipuyuna cMmepTi: OpPOHXOIMHEBMOHISI, pecmipaTopHi 1H(DEKIi, 3aXBOPIOBAHICTbH
XapaKTepHa JJIsl HEPYXOMHX XBOPUX MPHU BIICYTHOCTI JIIKyBaHHSI.

Po3cisinuii  ckiepo3 - mporpecyroue xpoHiude 3axBoptoBanHs I[[HC, 1o
XapaKTepPU3y€e€TbCsS YTBOPEHHSM Y TOJIOBHOMY 1 CHMHHOMY MO3KYy (y OUIl pedoBHHI)
PO3CISTHUX OCEpeNKiB JAeMIieliHi3alli, 1e BiOyBa€ThCsl PO3POCTaHHA TUIii 3 (QopMyBaHHSIM
OCepenKiB cKiiepo3y - oismok. [TounHaeThest 3axBoproBanHs y Billl 20 - 40 pokiB, JacTiie y
YOJIOBIKIB, HIXK Y KIHOK. [lepebirae xBumaenonioHo, epioid peMicii 3MIHIOIOThCS TepioiaMu
3arOCTPEHHSL.

ETiosiorist i narorene3: npuurHM 3aXBOPIOBAHHS JIOC]1 YITKO He 3'scoBaHi. HaliOinbie
3HAYEHHS HA/Ia€ThCA BIPYCHOMY MOXOJKEHHIO XBOpoOHu, y 80% XBOpPUX B KPOBI 3HAXOMSTH
MPOTUBIPYCHI aHTUTLIA. [IpunmyckatoTh 110 BipyC TPOIMHUIN 0 KJIITUH OJIIFOJICHIPOIIIT 1 Mae
BIIHOILICHHS JI0 MIPOILIECiB MiemiHi3alii. BcTaHOBIEHO TakoK 3HaUYEHHSI IIOJI0 IMYHHOT arpecii
MO0 BIJHOIICHHIO JO0 MIENIHY 1 KITHH oiiroaeHaporiii. CrnoyaTky pO3BHUBAIOTHCS CBIXKI
OCepenKH JeMieliHi3alii HaBKOJO BEH, sIKI MOEAHYIOTHCSA 13 TMpOLIECaMU peMieTiHI3alli.
CynuHu B ocepelKkax PpO3IIUPIOIOTHCS 1 OTOYYIOThCS 1H(UIBTpaTamMu 3 JIMEPOIAHUX Ta
MIa3MaTUYHUX KITITHH.

IMaTomopdoaoria. MakpocKoONnivyHO - TMOBEPXHEBl BIIIUIM TOJOBHOTO 1 CIIMHHOTO
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MO3Ky 0€3 ICTOTHHX 3MiH: 1HOAI MoOke€ OyTH HAaOpsSK 1 MOTOBUICHHS M'SKMX MO3KOBHUX
000JIOHOK. Y OuTi pEeyoBHHI 3HAXOMATH 3HAYHY KUIBKICTh PO3CITHUX YITKO OKPECIEHUX
OJSAIIOK ciporo KoJapopy. YacTo BUSBISIOTH X HABKOJIO MITYHOUYKIB MO3KY, Y CIIMHHOMY,
JOBracTOMY MO3KY, CTOBOYpP1 MO3KY 1 30pOBUX rop0ax, MEHIIE Y MIBKYJISIX BEJIUKOTO MO3KY.

MikpockonmiuHo: Ha paHHIX CTaisX 3aXBOPIOBAHHA 3HAXOASATh  OCEPEIKU
JeMi€efliHi3anii, HaBKOJO KpOBOHOCHUX cyauH. CyauHd oOTouYeHl JIMQOIUTaMH 1
MOHOHYKJICAPHUMH KIIITHHAMH, AaKCOHMU 30epekeHi. MieaiHOBI OOOJIOHKH CIIOYaTKY
HaOyXaloTh, 3'ABIIAE€THCS KOCTPYOaATICTh, KYJIBKOIMOIIOHI MOTOBIIEHHS iX KOHTYpiB. [loTim
BIIOYBa€Tbcad (pparMeHTalliss 1 po3Maj MIETIHOBUX OO0OJIOHOK. B cBikUX ocepeakax
MOIIKOJKEHHSI MO>XKHA BHUSIBUTH 3MIHY aKCOHIB (HEpIBHOMIpHa TOBIIMHA, 3ayTTs). [lpm
MPOTPECYBaHHI 3aXBOPIOBAHHS JAPIOHI OCEpEIKH IEMIENiHI3aIli 3JIMBAIOTHCS, 3'SBISIOTHCS
npoJtihepaTyl 3 KIITHH MIKPOTITii Ta KJIITHH, HABAHTAXKCHUX JITIiIaMHU.

boxkoBuii amiorpodiunmii  ckiepo3 (xBopob6a Illapko) — mporpecyroue
3aXBOPIOBAHHS HEPBOBOi CHUCTEMH, IO TMOB'I3aHE 3 OJHOYACHUM YPaXXEHHSIM PYXOBHUX
HEHPOHIB TMeEpelHIX Ta OOKOBHUX CTOBIIB CHOMHHOTO MO3KY 1 NepUpEpPUYHUX HEPBIB.
XapakTepHuil TOBUIBHUIA PO3BUTOK Nape3iB, /10 SKUX NPUEIHYETbCS M'A30Ba aTpodis,
MIJIBUIIICHHS CYXOXKWJIBHUX Ta MOsBa MaTOJOTTUHUX pediiekciB. YOMOBIKU XBOPIIOTH Yy JBa
pasu yacriiie, HiX >iHkH y Biti 50-70 pokis.

ETiosiorisi 3axBoproBaHHS HE BHU3HaueHa, B 5-10% BUMagKiB Ma€ CHaJKOBUM
XapakTep, MepelaeTbCsi MO AayTOCOMHO-AOMIHaHTHOMY THUNy. Bennke 3HaueHHsS
HAJAE€ThCS BIpycaM, IMyHOJIOTIYHUM Ta METaOOIIYHUM po3iajiaM. Y aHaMHE31 JIEIKHUX XBOPUX
BI/I3HAYAETHCS ITOJIIOMIEITIT.

IMaTtomopdoJioria. [Ipu po3THHI MOMEPIOro 3HAXOASATH BUOIPKOBY aTpodiro
MEPEeIHIX PYXOBUX KOPIHI[IB CIMHHOIO MO3KY: TOHKI, CIPOrO KOJIbOPY; HpPH LBOMY 3aiH1
YyTJIMBI KOPIHI 3aJMIIAIOThCA HOpMalbHMMH. Ha momepedyHux 3pizax CIMHHOTO MO3KY
OOKOB1 KOPTHMKOCIHHAJIBbHI TPAKTH YIIUIbHEHI, O1710ro KOJbOpY, BIJOKPEMIICHI BIJ 1HILUX
YITKOIO JiHI€0. [HOAI BiA3HAYAETHCS aTpodisi MPELeHTPaTbHOI 3BUBUHU BEITMKOTO MO3KY. Y
BCIX BUMAJKaX CIOCTEPIraeThes arpodisi CKeIETHUX M'SI31B.

MikpockoniuyHo: B MepeHiX porax COUHHOTO MO3KY 3HAXOASTh BUPAXKEHI 3MIHU
HEPBOBUX KJIITHH; BOHU 3MOPIIKYBaTi ab0 y BUIJISIAI TIHEW; BUSBIAIOTHCS BEIUKI OIS
BUIAIIHHS HEHUPOHIB. Y HEPBOBUX BOJOKHAX YPaXEHUX JUISHOK CIHUHHOTO MO3KY
BU3HAYAIOTHCS JIEMI€NIHI3AIls, HEpIBHOMIpHE HaOyXaHHS 3 HACTYIIHUM pPO3MaJoM 1
3aru0emno ochoBUX NMUTIHAPIB. CIOCTEPIraeThCs TaKOXK peaKTHBHA Tpodiidepariis KITHH
TTI.

I[IpuunHOIO cMePTi XBOPUX € KaxeKcis ado acmiparliifHa THEBMOHIS.

Iumannsa ona camokonmponio:
1. Ha3BiTh Makpo- Ta MiIKpOCKOTI4HI 3MiHU B TOJIOBHOMY MO3KY IPU XBOPOO1
Aunb1reiimepa.
2. SIxi mpu4mHM CMEpTi IpU XBOpoOi Alnbireiimepa.
3. [atite Bu3sHauenHs xBopoOi [TapkiHcoHa.
4. Ha3BiTh Makpo- Ta MIKpPOCKOMIYH1 3MiHU B TOJIOBHOMY MO3KY IIPH XBOPOO1
Aunbireiimepa.
5. JlaitTe Bu3HaueHHsa xBopoOi [1lapko.
SAxka etioJioris Ta maroreHe3 0OKOBOro aMioTpohi1yHOTO CKIEPO3Y.
7. TlatomopdosoriyHa XxapakTepucTrKa ocTpeaHiMaIliitHoi eHiedanonarii.

o
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ITapaTupeoinna ocreoauctpodisi. Ocreomiemit. Piopo3na
aucmiiasisa. Ocreonerpos. Xsopooa Ilexkera. M’s30Bi auctpodii.
Miacrenis.

OcHo6Hi numanna memu:

[ToHATTS PO MapaTUPEOiTHY OCTEOAUCTPOdII0,MTATOTEHE3, TATOJIOTIYHA aHATOMIS.
.OcreomiemniT, knacudikaiis, €Tionoris, naroreLes, naToMopQoIoris.

®di16po3Ha aucriiasis, kiaacudikaris, maToMopdoaorisi, yCKIaJHEHHS.
OcTeoneTpos, IPUYNHYU MAaTOJIOTi9HA aHATOMIS.

XBopoo6a [lemxera, maTto- i MOpQoreHes, maTojaoriyHa aHaTOMisl.

M’s130B1 nuctpodii, Kiacudikaiis, aToJIOT1YHA aHATOMIS.

MiacreHist, CyTHICTb, IPUYMHU, TATOMOP)OIOTIS.

NoakowdPE

@®idpo3Ha aMCIIIA3isi — NYXJIUMHONOAIOHE YpaKeHHA KICTOK, IO TOJsIrae B
OCEPEIKOBOMY TOPYIICHHI KICTKOYTBOPEHHS. Y HOpPMI OCTeoOJlacTUYHA MeE3eHXiMa
MPOJIYKY€E KICTKOBY ¥ XpAIIOBY TKaHUHY, IpH (h10po3HIN auCIUIa3ii BOHA MaiKe BTpavae Lo
¢GyHKLIIO W IU(QEPEeHLIIOEThCS MEPEBAKHO Yy BOJOKHUCTY (PiOpO3HY TKAaHWUHY, a KIIITHHHI
OCTEO00JIACTHYHI €JIEMEHTU CTBOPIOIOTH JIUILIE OKPEMI MPUMITUBHI KICTKOB1 BKJIFOUEHHS, L0
HE MalOTh (PYHKI[1I0HAJIBHOT'O 3HA4eHHs. EHTOKpUHHI OPYIIEHHS, @ TAKOX 3M1HU (hochopHO-
KaJIbI[I€EBOIO OOMIHY HE BUSIBIICHI. 3aXBOPIOBAHHS YACTIIIE 3yCTpIYaeThesa y AiTedt (Big 7 10
12 pokiB), OJHAK, MPOTIKAIOYMU 1HOJI B HUX HEIOMITHO, MOBLILHO Mporpecye (IpoTsaromM
0aratb0X POKiB) 1 BUSBIISIETHCS BXKE Y JIOPOCIUX Jt0/iei. MOKIMBO BUHUKHEHHS TIPOLIECY B
MOCTHATAIBHOMY TIEP10/Il PO3BUTKY OpraHi3My.

®i6po3Ha mucruiazig 3yctpidaerbess B 13% XBOpuUX 3 KICTKOBUMH MyXJWHAMHU U
MyXJIMHOMONIOHUMHU ypakeHHSIMU. JKiHKH XBOPIIOTH YaCTIIIE, YUM YOJOBIKH. PO3pI3HAIOTH
MOHOOCCaNbHY (OAHOKICTKOBY) 1 mojioccaibHy (060raTokicTKOBY) ¢GOpMH, OCTaHHS
3yCTpI4a€ThCs piIe.

Kniniuni nposiBu (piOpo3Hoi Auciaszii Majao XapakTepHi, 0OyMOBJIEHI MOUIMPEHICTIO U
JIOKaJ3ami€ero npouecy. BigmivaeTbess OUTbLI YacTe YpaKEHHsS BEPXHBOI ILENENH, IPU [bOMY
BUHUKAE nedopMallisi 3a paxyHOK Oe300JICHOro, iHOAI TOpOMCTOrO BUOYXAaHHS KICTKOBOI
HIUTLHOCTI Y BECTUOYJISIpHY W MiJAHEOIHHY CTOPOHH, IO MOBUIbHO 30UIbLIyeThes. [lpu 3miH1
HWKHBOTO Kparo OpOITH BiA3HAYAETHCS 3BY)KEHHS OYHOI INUIMHUA. SIKIIO Tporec
JIOKAJI3y€eThCSl HA HIKHIM ILeNeri, BIJA3HAYA€ThCS BUOYXaHHS y BECTUOYJSIpHY 1 SI3UYHY
croponu. lllkipa ¥ cinm3oBa 000JOHKA B MEXKaxX YpaKEHHS HE 3MIHIOIOTHCS, pErioHapHi
nimparruHi By3nmu He 30UTbITYyIOThCS. [Ipu mommpenHi mporiecy Ha aabBEOJSIPHI BIPOCTKU
ocTaHHI J1e(hOpMYIOTbCS, 30UIBLIYIOTHCS, 3yOM TOCTYIOBO CTalOTh PyXJUBUMHU. Tomy Mo
MPOIEC TPOTPecye TOBUIBHO (POKaMHU, NECATHIITTAMH), 0€300iICHO, a 1HOAI TPHUITHHSIE
(cTabumi3y€eThCs ), 3aXBOPIOBAHHS JIOBTO 3AIMINAETHCS HETTOMIYEHUM 1 TIPU BUSIBIICHH1 BUKITUKAE
pi3Ky CTypOOBaHICTh y XBOpHX. Y TaKuX BHIAJKaX MOXKHA MIJITBEPIUTH JaBHICTbH
3axBOpIOBaHHS (poTorpadissMu XBOpPUX B PI3HI MEPIOAU IX JKUTTS, Ha SKHUX, SKIIO Yy XBOPOIO
($h10po3Ha aucmiasis, BuaHa aedopmariist 00Iudysl.

Jly>e piiko 3ycTpidaeThesl Tak 3BaHa npomidepyroua ¢idposHa auciiasis. [lomioccanbhe
ypaXK€HHS KICTOK MO3KOBOTO, JIMIILOBOTO Yepemna M Iieen Jae KapTUHy 00auyusl, sIK y jJeBa
(Leonthiasis ossea faciei).
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3pina crnoidy4yHa TKaHUHA, Cepel] sIKOi PO3MIIIEHI MPUMITHBHI KiCTKOBI Oaiku il npiOHi
KICTKH.

Pentrenonoriyna KapTHHa OOCHUTh THMOBAa. Bu3HadaeTbes audysiiiHe 301TbIICHHS
YpaxXeHOro BIUIUTY KICTKH 3 IECTPYKIII€I0 KICTKOBOT TKAHUHH Y BUTJISA1 YepryBaHHs JpiOHUX
JUISTHOK YIIUTBHEHHS M PO3P1IXKEHHS, CIIOCTEPIrae€ThCsl KAPTUHA «MATOBOTO CKJIa». Y paHHIX
CTaAisIX 3aXBOPIOBaHHS JUISHKH PO3pIDKEHHS Outbll. ['paHuWIl  ypakeHHS HEUITKI,
NaToJIOTIYHA TKAaHWHA IIOCTYIOBO TIEPEXOJUTh Y HOPMalbHY KICTKOBY. KopTukanbHa
TUTACTUHKA IIEJIeNY CTOHILEHA, ajie, sIK MPaBUJIo, HEe MepepuBaeThesl. BepxHbolenenHa ma3yxa
MOKe OyTH 3MEHIIEHa, MpPU TOUIMPEHOMY MPOIECI HE MPOeKTyeThbes. Po3cMOKTyBaHHS
KOpEHiB 3y01B HE BIJI3HAYAETHCS.

MakpoCKOIIIYHO ~ MATOJIOTIYHA TKAaHWHA  PO3TAIIOBYETHCA M  KOPTUKAIBHOIO
TUTACTHHKOIO KICTKU, Ma€ CIpyBaTHH KOJIp, 3JIerKa KPOBOTOYHUTbH, 13 XPYCKOTOM PIKEThCS
CKaybIiesieM. Y NeSKHX BHUMAJIKaX BH3HAYAETHCS MOCUTH IIJIbHA TKAaHWHA, [0 HE MiIA€ThCS
HOXY .

MikpockomniyHa KapTHHA XapaKTepU3YEThCS PO3POCTAHHSIM KIITHHHO-BOJIOKHHUCTOI
OCTEOTE€HHOI TKAaHWHU 3 HAasSBHICTIO HE3PUIMX KICTKOBHX O0ajoudoK, BiJ MOOJUHOKHX O
rycToro ixHporo mneperuiereHHd. llpu mpomidepyrouiii gopmi ¢piOpo3HOi aucmiazii Ouis
NPUMITUBHUX KICTKOBHX CTPYKTYp CIIOCTEPITalOThCS CKYMUYEHHS BUTSATHYTHX B1IPOCTYATHUX
KJIITUH 3 BEJIMKUMU TINEPXPOMHHUMH siIpaMU W YUCICHHUMH (PirypamMu MOy, IO MOXKE
CUMYJIIOBAaTU OYZOBY CapKOMHU.

[IporHo3 ass >KuUTTS rapHui. Y (YHKIIOHAIBHO-KOCMETUYHIM BiJIHOIIEHHI MOYJIHBI
NOPYLIEHHS.

«KopnuneBa nmnyxiuMHa»  rinepmaparupeoinm3ma abo  xBopoba  Enrensi-
Pexninrayzesa abo mnapaTupeoifHa ocreoqucTpodis — CHCTEMHE YpaKeHHS, IO
PO3BHUBAETHCS B PE3yNbTaTi BHHUKHEHHS MYXJIMHU TPHUIIMTOBUIHOI 3aJl03W, IO BHIUIAE
HA/IJIMIIKOBY KUIBKICTh MapaTrOpMOHA. YHACHIJOK YOro BiAOYBA€ThCSI BUMUBAaHHS KaJIbIIIO 3
KICTOK 1 PO3BHUTOK rinepkaibliemii. [Iporiec xapakTepusyeThbes pi3Kor0 nepedyn0BOr0 KICTKOBOI
TKaHuHU. KicTKOBI 3MiHM MPUBOJATH 0 JAedopmaliii, CKpUBIEHHS, 1HOAL 10 MaTOJOTTYHOIO
nepesioMmy. BHaCIIOK MOCHJIEHOTO BUMUBAHHS COJICH KaJIBIIIIO 3 KICTOK, BUHUKA€E METACTAaTUYHE
BaITHYBaHHSI, SIKE MPOSIBIISIETHCS BIAKIAIAHHSAM KaJIbIII0 Y BHYTPIIIHIX OpraHax (HUPKH, JIETeHl,
TpPaBHUM TPAKT). 3aHETY>KYIOTh SIK MPABUJIO OCOOM CEPETHHOTO BIKY, YACTIIIE KIHKH.

[Ipn xBOpoO1 croCTepiraroThCsS BEJIUKI YTBOPEHHS 3 TeorpadiuHUMU KOHTypaMu W
TOMOT€HHHM MAaTPUKCOM THUITY "'MaTOBOTO CKJa" 1 TOBCTOK) CKOPUHKOIO PEaKTHUBHOI KICTKOBOT
TKaHWHH. 3BHYAWHO BUSIBIISIIOTH PO3IIMPEHHS KOPTUKAIBHOT YaCTUHU KICTKH 1 11 Aedopmarrii,
BUTMHU a00 BapyCHE CKpuBJIEHHS (nedopmailisi CTETHOBOI KICTKH TIO THIY ''BIBUapCHKOTO
minka"). [icromoriuno ¢ibpo3na aucriaszis sBise cobor (PiOpo3HO-KICTKOBE YTBOPEHHS.
HopwmanbHa KicTka 3aMIIa€ThCS NATOJIOTTYHOIO (h10OPO3HOI0 TKAHUHOIO YCEPEIMHI aHOMAJIbHO
po3ramoBaHux Tpabekyin. Taka kapTHHA Jana MiJCTaBy BBakaTu, 10 (PiOpo3Ha auciasis
OUTBILIOID MIPOIO € TMOPYILIEHHSM POCTY M PO3BUTKY KICTKH, YIM CIPABKHBOIO MYXJIUHOIO.
[Ipubmuzno B 20-25% mariieHTiB i3 (PiOpO3HOIO AMCIIIA3IE€I0 BIJ3HAYAIOTHCS MHOXUHHI
BOTHHMILIA YPAXXEHHS, JIOKATI30BaH1, sIK MPABWJIO, Y CTETHOBIA 1 BETMKOTOMIJIKOBINA KiCTKax,
yeperni, HYKHIN 11erneri i pedpax.

Cunapom Makkyna-Ouaopaiita (Maccune-Albright) miarHocTyeThcsi M0 HasIBHOCTI
TpiaJu 03HAK:

- MHOKHHHE Ypa)K€HHS KICTOK;

- IUSIMH KOJIBOPY "KaBa 3 MOJIOKOM" 3 HEPIBHUMH KpasMu Ha 1kipi ("oepir Maiina'");
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- TUC(YHKIIISI €HAOKPUHHOI CUCTEMHU, OCOOIMBO MEpeIIacHe CTaTeBE JO3PiBaHHS.

[lepebir 3axBoproBaHHS XpoHIUHUM. [lOCTYyIIOBO pO3BMBAIOThCS M'S30Ba CIIA0ICTh,
CTOMJTIOBaHICTh, TaXiKapis, MOMiypisi, SBUIIAa HUPKOBOKaM'sTHOT XBOpOOH, Ou1b y KocTsx. [loTim
BUSBIIIETHCSL CKPUBIICHHS TPYOUYAaCTUX KICTOK. YPaKCHHs ILEJNeN Haraaye TiraHTOKIITUHHY
nyxJuHy. Jlokamizaris Mo)ke OyTH pi3HOMaHITHA.

BaxximBuM y J1arHOCTHUIIl € MIABUIIEHHS BMICTY KaJbllil0 W 3HUXKEHHS BMICTY
¢dbocdopy B cupoBartili KpoBi, 30UIbIIEHHS BMICTY 000X elleMeHTiB y ceui. Ciij MaTH Ha
yBa3i, 110 OJHOKPATHE JOCIIKCHHS HE 3aBXKIU 1H(POpMaTHBHE.

Penmeenonociuna xapmuna KICTKOBUX 3MIH TPOSIBISIETbCA Yy BUIJISAI CTOHIICHHS
KOPTUKAJIBHOTO Iapy ¥ BUOyXaHHS MOro HA30BHI, BH3HAYAETHCS O€3J14 KICTOMOIIOHHMX
MPOCBITIIHb.

Mikpockoniyno  KICTKOBHM MO30K MIJAA€TbCA  TMOCTYNIOBOMY  OCEPEIKOBOMY
PO3CMOKTYBAaHHIO M 3aMIIIEHHIO BOJOKHUCTOIO (PIOPO3HOI0 TKAHWHOIO; KICTKOBI OallOUuKH
MiJIa0ThCS JIAKYHAPHOMY PO3CMOKTYBaHHIO. lle mpHBOIUTH [0 YTBOPEHHS KiCTKOBHUX
MOPOXHUH, CTOHILIEHHIO KOPKOBOi PEYOBMHU M MOCTYIOBIA 3aMiHI WOro MPUMITHBHUMU
KICTKOBUMHU CTpyKTypamu. KICTKOBI 0aloyky, 10 YTBOPIOKOTBCA 3 HHUX, TaKOX
PO3CMOKTYIOTBCA 1 3aMIIIAIOTHCSI TAaKUMHU K HEJIOBFOBIYHUMHU YTBOPEHHSMHU. [HOAI mipum
OypxJuBiil mposidepallii OCTEOreHHOT TKAaHUHU TBEP/Il KICTKOB1 0aJIOUKH HE YTBOPIOIOTHCA, 1
B1IOYBAETHCS PO3POCTAHHS JIUIIE KICTKOYTBOPIOIOYUX KIITHH (TIFAHTCHKUX KIITHH THUITY
ocreokiacTiB). lle mpuBOIUTH 1O YTBOPEHHS CEpPO3HHUX 1 KpOB'sHUX KicT. HaBkonumminsa
KICTKa  XapaKTEepU3yeTbCS  O3HAKaMU  MIJBHUILEHOI  OCTEOKJIACTUYHOI  pe3opOuii i
0CTE00JIACTUYHOT'O KOCTKOYTBOPEHHSI.

[TporHO3 MJIs KUTTS 3a0BIITLHUM.

Eo3unnoginbia rpanyiema (xsopo6a TapaTtuHoBa) € omHieo 3 GopM TicTionuro3a X.
Kpim Toro, 10 ocTaHHKOI BIAHOCSTH TOCTPUM PETUKYJOTICTIONHUTO3 (xBopoOa JleTtepepa-
3iBe) 1 XpoHIUHMU KcaHToMaTo3 (xBopoba Xenaa-lllronnepa-Kpucuena). OcoOnmBocTi
KIIHIYHOTO mepediry mpoiecy 3ajiexaTh Bl BIKY XBOporo. XBopobOa Jlerrepepa-3ie
CIIOCTEPITAETHCS Yy AITEH TPYJHOTO BiKY, XpPOHIYHUI KCAaHTOMATO3 — B 0CI0 y BiIll Big 1 poky
10 16-20 poxkiB. BigzHayaeThcsi MHOKUHHE YPayKEHHS KICTOK CKeJleTa, JIeTe€Hb, IIKIPH, CITM30BUX
00OJIOHOK, PO3BUBAETHCS HEIYKPOBUiA 1iabeT. Y paHHbOMY BiIll 3aXBOPIOBAHHS MPOTIKAE OLIBIIT
arpecHUBHO, y MPOIIEC 3aTy4ar0ThCs 0araTo OpraHiB 1 TKAHUHHU.

TepMmin «eo3uHOGUIbHA TpaHyJIeMa» y 1€l 4ac BUKOPHUCTOBYIOTH MPHU 130JbOBAHOMY
YP@KEHHIO JIMIIE OJHOrO OpraHa, y BHUIAJAKy 3alydeHHs B MpPOIEC JEKUIbKOX IUISTHOK
3aXBOPIOBAHHS 3BEThCsS TicTioNUTo3 X. FEo3uHodinbHa rpaHyleMa ImIenen 4YacTiiie
MIPOSIBIISIETHCS B YOJIOBIKIB micist 25-30 pokiB.

VY menenHUX KiCTKaxX 3ajeXHO BiJ JIOKami3aiii mporecy BUIAUISIOTH JB1 KIIHIYHI
dbopmu: ocepenkoBy i nudysiiiHy. OcepenkoBa (hopMa XapaKTEpU3y€EThCsl HASIBHICTIO OJJHOTO
a00 JEKUIbKOX OOMEXEHHX BOTHMI ©O€3 3MiH CIM30BOi OOOJIOHKM MOPOXHHUHU POTAa,
3ycTpidaeThcss BKpail pinko. Po3BuBarounch B 00J1acTi KyTa a00 OCHOBHM IIEJICNH, BOHA
MPOSIBIISIETHCS. MaJIO OOJICHOIO MpunyxJjicTio. Ha peHTreHorpami — JeCTpYKTHBHI AipyacTi
nedeKTH 13 4iTKoro Mexero. [locTynoBo BoHa nepexoauTs y nudysiiiny popmy.

[Tpu qudysiiHiin GopMi ypaskaroThCsl MiXK3yOH1 TIEPErOPOJKU aJIbBEOJISIPHOTO BIAPOCTKA,
3ayqaloThCsl B TIporrec 3yom. Hamami 3MiHM MOMIMPIOIOTHCS HA OCHOBY W TIJIKW IIEJICTIH,
BUHUKAIOTh CUMITOMHU YpPaK€HHS MOPOKHUHHU pOTa. Y IMOYATKOBOMY Iepioal Au(y3iiHOro
NpoIIeCy 3'SIBISIOTHCS CBEPOIHHS i KPOBOTOUYMBICTH SICEH, CTAIOTh PYXJIMBUMH 1HTaKTHI 3yOH,
NepeBakKHO MaJll i BENHMKI KOPIHHI, YaCTO CUMETPUYHO MO 00M1Ba OOKM 1 0OJHOYACHO Ha 000X
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menernax. Po3BuBaeThest atpodisi 3y0O0sSCEHEBUX COCOUKIB, OTONIOETHCS KOpiHHS 3yOiB. Ha
PEHTI€HOTpaMi BiJ3HAYAIOTHCS] OCTEONITUYHI JECTPYKTUBHI 3MIHU B MK3YOHHUX MEPEropoIKax
0 THITY TOPU30HTAIEHOTO PO3CMOKTYBAHHS.

[Ipotsrom 1-3 pokiB TpoIiec MOCTYIIOBO MPOTPECYE: HAPOCTAIOTh OTOJICHHS W PyXJIUBICT
3y0iB, KOPEHI BUSBJISIOTHCS 3aHYPEHHMMM B TATOJIOTIYHY TKAHUHY €03MHOMIIBHOI TPaHYJIEMHU.
BimzHavyaeTncs O11b HUIOUOTO XapakTepy, 0 MICKIFOETBCS i1 Yac iki. Mo)KTiBa mosiBa epo3ii
1 BUpA30K Ha CJIM30BIM 000JIOHII aJIbBEOJIIPHOTO BifpocTKa. Ilicis BumaneHHs 3y0iB JIyHKH HE
3arol0I0ThCSl, BUKOHYIOThCSI MATOJOTTYHOK TKAHWHOIO, MOKPUTOi (hIOPUHO3ZHUM HAIbOTOM,
JOTUK JI0 HUX Pi13KO OOJIICHUIA.

PenTrenosoriyna kapTuHa BUSIBIISIE TUdy3iiHE YpayKeHHsI allbBEOJIIPHOTO BIIPOCTKA, Tijia i
OCHOBH IIIENIENH, II0 XapaKTepPU3yeThCs HASBHICTIO MHOXXMHHHMX BOTHHII PO3PIDKEHHS, IO
37IMBAIOTHCS OMH 3 ofgHUMM. KOHTypu iX KpymHO (hecTOHYATi, MICIIMHU po3IuuBYacTi. [HOm
BIJI3HAYAIOTHCS IECTPYKTUBHI BOTHUIIA OKPYTJIO OBAJIbHOL (POPMH 13 YITKUMU TpaHulsMu. [Ipu
ypaXX€HH1 BEpXHbOI IIEJIENH PO3IIABIISETHCS KICTKOBA CTIHKA JTHA MMa3yXH.

Maxpockoniuno naToJjoriuHa TKaHWHA CIpO-OpyAHOTO KOJBOPY, M'AKOI KOHCUCTEHIIII, 110
JIETKO PO3MaIa€ThCs.

Mikpockoniuno BU3HAYaAIOThCS TMOJS TICTIONUTApPHUX KIITHH, Ha (OHI SKUX €
CKYyMUYEHHS €03WHO(UIBHUX JIEMKOIMTIB, KPYIJIOKIITUHHA JdiMdoinHa i1HDiIbTparis i
OJIMHUYHI TIraHTChKiI KITHHU. OCHOBHA O3HaKa 3aXBOPIOBAHHS — OJIMHOYHI a00 MHOXXHMHHI
130J1bOBaH1 BOTHMINA B IJIOCKUX 1 TpyOUYacTHX KicTkax. HalOUIbIl 4acTo ypakaroTbes KICTKH
CKJICMIIHHSL 4eperna, CTeTHOBI KICTKM, KICTKA Ta3za, XpeOmi. [loyatkoBUMHU cHUMITOMaMu
3aXBOPIOBAHHA € XBOPOOJUBICTD 1 MPUIYXJIICTh B 00JIaCTI BOTHHUIIA ypaskeHHs. [IpummyxiicTs
Ha dYeperi CcTae M'AKOI, Kpai KICTKOBOTO Je(heKTy MajblyIThCS SK KpaTepomnoioH1
cToBIIEHHA. [Ipu ypakeHHI AOBrMX TpyO4AaCTUX KICTOK BH3HAYA€ThCsA OynaBonoAiOHI
croBiieHHd. IlIkipa Hax HUMU SK MPaBUJIO HE 3MiHEHA. 3arajJlbHUd CTaH XBOPOIO
3a10BUIbHUM. [HOMI AITH CKap»aThCs Ha 0O, 110 MiJICUIIOIOTHCS MPU PYXOBI, Ha TOJIOBHI
0011 pU ypa)KEeHHI KICTOK uepena. 3aXBOPIOBaHHS pO3BUBAETHCS MOBUIBHO, MA€, K MPABUIIO,
XpOHIYHUI mepedir. Y piakux BUNAAKax MIBUAKO mporpecye. llpu Benmkux BOTHUIIAX
Ypa’KE€HHSI MO>KJIMBI MMaTOJIOT14HI MIEPETIOMHU 1 YTBOPEHHS HETPABUIILHUX CYTJIOO1B.

Ilpoeno3. 3axBOpIOBaHHS MOXE MPOTPECYBATH, 3aJydal0uu B MPOIIEC 1HII KICTKH
CKeJieTa i Opra’u, TOMy HEOOXITHO JUHAMIYHE CTIOCTEPEKECHHSI.

Humanna ona camokonmponio:
1. TlpyunaM mapaTtUpeoinHoi ocTeomucTpodii, mHaTOreHe3, MaTOJOTIYHA aHATOMIS,
MPUYUHHA CMEPTI.
I"ocTpuii ocTeoMi€NiT, €TI0JI0ris, MaTOreHe3, MaToJIOrYHa aHATOMIS.
XPpOHIYHUN OCTEOMIENIT, €TI0JI0T1s, MaTOreHe3, MaTOJIOrYHa aHATOMIS.
ETionoris Ta marorenes ¢i0bpo3Hoi Aucmiiasii, kiaacudikaiis, HaToJ0T1YHa aHATOMISI.
OcrteorneTpos, nmaroreHes, kiaacudikalis, maToJoriyHa aHaTOMIS.
XBopoOa I[lemxera, popmu nmato- 1 MOpporeHes.
[Taronoriuna anatomist xBopodu Ilemxkera, yckiiaaHEHHS.
M’s130B1 nuctpodii, pi3HOBUAM, MATOJOTTYHA AHATOMISI, IPUYMHHU CMEPTI.
MiacTeHis, MaToreHe3, MaToJoTiYHa aHATOMIS, YCKIIaTHEHHSI.

IHpodeciitni xgopoou. Ilaromopdosioriuni 3MiHM XBOpoO
OB’ A3aHUX 3 XapYyBaHHSAM.

©CoNoaRwD
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OcHo6Hi numanna memu:
1. BuzHauuTH Makpo- 1 MIKpOCKOIIIYHI O3HAKH FOCTPHX MPOSBIB 1T MpodeciitHux
K1 UTMBOCTEN.
2. Bu3zHauuTH Makpo- 1 MIKpOCKOITIYHI 03HAKU XPOHIYHUX MPOSBIB J1i MpodeciitHux
K1 UTMBOCTEN.
3. Busznauntu Mop¢osI0TiuHI 03HAKH OCHOBHHX MPO(deCitHuX XBOPOO.

ITHeBMOKOHI03 (Bl J1aT. pneumon — NeTeHl, conia — TWI) — MMAJIOBI XBOPOOH JICTEHb.
Tepmin “nHeBMOKOHI03” 3anponionyBaB y 1867 p. Llenkep. IIpomMucioBuM nujiom
HA3MBAIOTh YTBOPEH1 MPY BUPOOHUUOMY IPOILIeCl HAaHAPIOHIII YACTOYKU TBEPIO1
PEUOBUHH, SIK1, HAIXOSYH B MOBITPS, 3HAXOIATHCSA B HHOMY Y 3BaXKEHOMY CTaH1
IPOTATrOM OUIBII-MEHII TPUBAJIOTO Yacy. PO3pI3HIIOT HEOPTraHIYHUI Ta OPraHIYHUAN
. [lo neopeaniunozo nuny BimHocsaTh kBapuoBuid (Ha 97-99% ckinamaerbes 3
BUTBHOT'O JBOOKCHIY KPEMHIIO), CUJIIKATHHUM, METaJIEBUA, JI0 OP2AHIYHO20 —
POCIMHHMM (MyYHHH, TepeBHUN, OABOBHSHUMN, TIOTIOHOBUI) 1 TBAPUHHUN (BOBHSIHUM,
XYTPOBHUH, BOJIOCSIHUI). 3yCTpIYa€ThCs 3MIIIaHUN TTWII, HAIPUKJIIA, SKUI MICTUTh B
PI3HOMAHITHOMY CITiBBIHOIIIEHH1 KaM’ sTHOBYT'UTbHUHM, KBAPIIOBUH 1 CUITIKATHUN U,
a0o0 MUJI 3aJI13HOT pyId, IKUW CKIIQAA€ThCS 3 3a113HOTO 1 KBapLoBOro nuity. YacTuHku
NPOMUCI08020 TIWITY TIOAUIAIOTH HAa BUAUMI (O11bie 10 MKM B IOTIEPEYHUKY),
Mmikpockomniuni (Big 0,25 1o 10 mxMm) Ta yasTpamikpockoniuni (menmie 0,25 Mkm),
K1 BUSIBIIIFOTHCS 32 JOTIOMOTOI0 €JIEKTPOHHOT0 Mikpockomy. HalOubiiy HeOe3neKy
MPEACTABIIAIOTh YACTUHKU PO3MIPOM MEHILUM 5 MKM, SIKl IPOHUKAIOTh y MIHOOKI
BIJUIIJIM JIETEHEBOT NapeHX1IMH. Bennke 3HaueHHs1 MaloTh opMa, KOHCUCTEHII1S
MUJIOBUX YACTUHOK 1 IXHSI PO3YMHHICTh Y TKAHUHHUX piinHax. [[1I0B1 YaCTUHKH 3
TOCTPUMH 3a3yOpEHUMH KpasMU TPaBMYIOTh CIIM30BY OOOJIOHKY TUXAIbHUX MIISXIB.
BoOKHHCTI TUIMHKE TBAPUHHOTO 1 POCIHMHHOTO TIOXOKEHHS BUKITHKAIOTh
XPOHIYHUNA PUHIT, JTAPUHTIT, TPAXEiT, OpOHXIT, THEBMOHIIO. [Ipu po3unHeHH1
YaCTUHOK MIJTY BUHUKAIOTh XIMIYH1 CIIONYKH, SIK1 BIUTMBAIOTh JPATiBIMBO, TOKCUYHO
1 TicTONaTOreHHO. BOHM MOXKYTh BUKJIMKATH B JIETEHSIX PO3BUTOK CIIOJIYYHOT
TKaHWHU, TOOTO ITHEBMOCKJIEPO3.

[Tpu HagXOMKEHH1 A0 JIETeHb MUY PI3HOTO CKJIaay JIereHeBa TKAaHUHA MOKE pearyBaTH
no-pizHoMYy. Peakirist iereHeBOi TKAaHWHHU MOXe OyTH:

—  iHepTHOI, HATIPUKJIAJ, TIPU 3BUYAITHOMY THEBMOKOHI031 IIIaxTapiB;

— (idpo3yrouor0, Hamnpukiaa, NpU MAcCUBHOMY MporpecuBHOMy (ibpo3si, azdectosi Ta
CHITIKO3I;

— aJIepPrivHoI0, HATIPUKJIIA, PU €K30T€HHOMY aJIepriyHOMY ITHEBMOHITI;

— HEOIIACTUYHOI0, HATIPUKIIA/l, ME30TeTioMa 1 paK JereHi mpu az0ecTosi.

Jlokamizalist MpoIECy B JIETEHSX 3aJ€KUTh Bl (PI3UYHUX BIACTUBOCTEH MUITY.
YacTtuHkyM, MeHII Bi 2-3 MKM B JllaMeTpi, MOKYTh J1OCATAaTH albBEOJI, O1IbIIII
YACTUHKHU 3aTPUMYIOThCS Y OpOHXaX 1 HOCOBIH MOPOKHUHI, 3B1JIKH IIJITXOM
MYKOLIMJIIAPHOTO TPAHCIIOPTY MOXKYTh OyTH BUAAJIEH] 3 JieTeHb. BUHATKOM 3 1IbOTO
npaBuiia € a30ecT, YaCTUHKU SAKOTro po3mipom 100 MKM MOXXYTh OCIJJaTH B
TEepPMIHAJIIBHUX BIA1IaX pecripaTopHOro TpakTy. Lle BinOyBaeTbes B pe3ynbTaTi TOTO,
10 YaCTUHKH a30ecTy ayxe ToHkl (61 0,5 MkM B giameTpi). YacTHHKY TTHITY

(baronuTy0ThCs aabBEOIIPHUMH Makpodaram, siKi mcis I[bOr0 MirpyroTh B
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AimMaTHYHI CyIUHU 1 TPAMYIOThH Y TPUKOPEHEBI TiM(paTHUHI BY3JIH.

Kaacudikauis. Cepen mHEBMOKOHI031B PO3PI3HAIOTH AHTPAKO3, CUIIIKO3, CUIIIKATO3H,
METaJI0KOH103H, KapOOKOH1031, THEBMOKOHIO3H BiJ 3MIIIIAaHOTO TIHITY,
THEBMOKOH103H B1Jl OPraHIuYHOTO MHITY.

AHTpaKo3.

BruxaHHs ByriJIbHOTO MUY CYIPOBOIKY€ETHCS JIOKATbHUMU HOTO CKYITYEHHSIMH,
HETOMITHUMU JI0 THX Iip, TJOKU HE YTBOPUTHCSI MACUBHUH JIeTeHEBUM (P10pO3.
CkymueHHs BYTULIA B JIETEHSIX, IO3HAYCHE 5K “JIereHeBUidl aHTPaK03”, € TUTIOBUM
JUIS MEIIKAHIIiB TIPOMUCIIOBHX MicT. Moro MoHa crocTepiraTi mpakTHYHO Y BCiX
JOPOCIHX JIOJIEH, 0COOJIMBO B OC10, K1 NaNATh. YaCTUHKY MUITYy BUSBIISIOTHCS B
Makpoarax, y mpocCBiTi allbBEOJI, BCEPEIMHI 1 HABKOJIO OpPOHX10J1, B TIM(paTHIHII
JIpEHAXKHIN cHCTeMi. Y MEIIKAHI[IB MICT 115 TIIrMEHTAIlis He TOKCUYHA 1 He
MPU3BOJIUTH J0 PO3BUTKY OY/b-SKOTO 3aXBOPIOBAHHS OPraHiB JMXaHHS.

Jlumie y maxrapiB-ByruIbHUKIB, K1 IEpeOyBalOTh NPOTATOM OaraThboX POKIB 1 Oararo
TOJIMH B IIaXTaxX, OCOOIMBO Ty’Ke€ 3alUJICHUX, MOXXE BUHUKHYTHU IIJTHHA P BAXKKUX
HACIIJIKIB.

Po3p13HA10Th 1B1 OCHOBHI ()OPMH aHTPAKO3Y IIaXTapIB-BYT1JIbHUKIB!

— HOOpOsKICHUN aHTpako3HU (Hi0po3 jereHp, abo “TIAMUCTUN aHTPaAK03”;
— Tporpecyroounii MacuBHUM Gi0po3.

VY mainermii qo0OposikicHii GopMi aHTpako3HOro Hidpo3y, ado “miIsaMucToro
aHTPaKO3Y”, JETeHs MICTUTh JIMIIIE JIOKAJIbHI OCEPEIKU YOPHOI MIrMeHTallii,
HOJIIJIEH] IIMPOKUMHU 30HAMU 37]0pOBOi TKaHUHU. Takuil ocepe ok YOpHYBaTOl
MIrMEHTAIlli OTpUMaB Ha3BY “aHTpaunuToBa MJsima”. BoHa ckiamaeTses 31
CKyIM4eHHsI MakpoQaris, 3aI0BHEHUX BYTJIELEM, HABKOJIO PECIIPATOPHUX OPOHXIOJ,
JIETEHEBUX apTEPIO Ta BEH. AHAJIOTIYHI KIITHHU BUSBISIOTHCS Y TIM(DATUUHUX
cynuHax 1 J1iM¢poBYy3Jiax KopeHiB JiereHb. Di0po3 cabko BUpaKeHUH, OJTHAK YaCTO
BUSIBJISIETHCS JIOKAJIbHA JUIaTallis peCipaTOpHUX OPOHX10J1, 110 € MPOSBOM
JIOKaJIbHOI LEHTPOI00ysipHOT eMdizemu. 11 3MiHU MOXKYTh PO3BUHYTHUCS HE TIIBKU
B PE3YJIbTATI BAMXAHHS BYT1JIBHOTO MHILY, aJi€ 1 CyMYTHBOTO MaJliHHA. 3aJIEKHO B1J
KUIBKOCTI “@aHTPAIMTOBUX IUIAM”, CTYIIEHS PO3BUTKY XPOHIYHOTO OPOHXITY, €KTa3ii
OpOHXIB 1 JIOKAJIbHOT eM(}i3eMU y XBOPUX OyIyTh KITHIYHI IPOSIBU PO3JIAJIIB TUXaHHS.
[Tpu nporpecyBaHH1 IIIMUCTOTO AaHTPAKO3Y MOSBISIOTHCS BY3JIMKH AiaMeTpoM 10 10
MM, SIK1 10Op€ BHJIHO Ha PEHTTE€HOJIOTIYHUX 3HIMKaX. Taka pisHOBUAHICTh OTpUMaia
Ha3By “By3J1yBaTa popMa IIIMUCTOrO aHTpako3y”. Ha naniii ctazii Takox He
CIIOCTEPITAETHCS BUpakeHOoTro PiOpo3y, mopyiieHHs (PYHKI1 JJeTeHb He3HAYHE.

IIporpecyrwuunii macuBHuii piopo3 (IIMD) sBiisic cOO0r0 MONATBIINI PO3BUTOK
3aXBOPIOBAHHS 1 B OCHOBHOMY PO3TJISIAETHCS K BTOPUHHHMIMA, 1110 BUHUK BHACIIIOK
IHTEPKYPEHTHUX yCKJIaJHEeHb. [Ipy IbOMyY MirMeHTalisi CTa€ 3HaAYHO IHTEHCHUBHINIOKO.
VY 1ux maxrtapiB aHTPALUTHI IJISIMUA BeJIMKI 1 0araTo yucieHHi (“xBopoba 4opHOi
JIereHi’”’) Ta MOCTYIOBO OTOUYIOThCs (P10p0O3HOI0 TKaHUHOIO. [Tporpecyrounii
MacUBHHU Pi0p03 XapaKTEpPU3y€eThCsl YTBOPEHHSIM BETUKUX BY3J1iB (hi0Opo3y
HEMpaBUIbHOI (OPMU; 111 BY3JIM MAIOTh AlaMeTp Ouibimid Big 10 MM 1 MOXKYTb
J0CATaTH 3HAYHUX po3MipiB. Y 1ux (piOpo3HUX By3/1ax MOXKE CIOCTEPIraTucs
PO3PIHKEHHS B LIGHTPI 1 IPH 1X PO3THHI B’S3Ka YOPHUIIBHO-YOpHA piauHa. B nux
BUIMAJKAX Yy KJIIHIII MOXE CTIOCTepIraTUCs KPOBOXapKaHHS 1 CUMIITOMH, K1
HaraaymTh TYOEpKyJIbO3, IO AaJ0 MiJICTaBy Ha3BaTH TaKy (GOpMy ‘“UOPHOIO
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4axoTKO10’. By31nu MOXyTh miijaBaTHCs KOHTPAKIIii, 110 MPU3BOIUTH 10 PO3BUTKY
3MimaHoi eMdizeMu HaBKOJIO pyOLs. Benuki By31u po3TalioByOThCS Y BEPXHIX 1
CepeIHIX BiJiNax JiereHi, yacto 6inarepansHo. CynmyTHs eM(izema Tyke BUpaKeHa,
1HKOJIX 3 (POPMYBaHHSM aHOMAJILHUX MOBITPSIHUX MOPOKHUH BEIUKUX PO3MIPIB.
[IporpecyBaHHs 3aXBOPIOBAHHS MPU3BOIUTH J10 (H1OPO3y 1 AECTPYKIIIi JIeTeHEeBO1
TKAHUHH.

VY noaymnsipaux (Hi0pO3HUX JIETEHEBUX MOLIKOKEHHSIX BUSBISIOTHCS aHTUTLIA,
Haiuacrime IgA, BogHoYac BIIOYBAETHCS TXHE MIABUIIICHHS Y CHPOBATIII KPOBI.
Pa3om 3 TuMm OyB BiJ3HaUYE€HUH 3B’ SI30K MK PO3BUTKOM PEBMATOITHOTO MOJIAPTPUTY 1
MIPOTPECYI0UOro MaCUBHOTO (h10po3y y IaxTapiB-BYT1JIbHUKIB, SKUH HA3UBAIOTh
cunapomom Kanuana i Kouine.

Binomo, 110 B rpyIii poOITHUKIB MIAXT IPU OJTHAKOBOMY CTaXi poOOTH B OJHUX MOXKE
po3BuHyTHCS [IM®, a B IHIIMX — TUIBKU HEBEJIHMKE NOPYIICHHS (PYHKIIIi JIET€Hb.
[TprunHa manoro cnoctepexeHHs HeBioma. [IpunmyckaeTbes, 10 B JAHOMY BHUITAIKY
MOJKYTh BIUIMBATH HACTYITHI YMHHUKH:

—KUIBbKICTh BAMXYBAHOIO 3 BYT'UIbHUM MHJIOM KPEMHIIO 1 KBaplly, a TAKOXK MOPOAH BYTLLIA
(61TyMiHO3HE BYTiUId HailHeOe3NeuHille y BIAHOLIEHH] (pi0po3y, HIXK JEPEBHE);

—cCynyTHe 1HDIKyBaHHS TyOEepKYIHO3HOIO MATHMYKOI0 200 aTUTTOBUMHU MIKOOAKTEPISIMH;

—PO3BHUTOK PEAKIIINA TIEePUYTIUBOCTI, 3yMOBJICHOT 3aru0ef0 MakpodariB 1 BUBLJILHCHHIM
AHTHUTCHIB;

—po3BUTOK (H10pO3y, MOB’SI3aHOTO 3 BIAKIAJACHHIM IMyHHUX KOMILIEKCIB.

OnHak, *o0/1Ha 3 TeOpiil He TOBE/IEHA, a 1K1 JOCIIIJHUKN BBaXKAatOTh, 1110 BU3HAYAJIbHUM
YUHHUKOM € TUIBKU KUTbKICTh TIOTJIMHYTOTO TTHITY.

VY ¢inani 3axBOprOBaHHS JIETEHI MAlOTh BUTJIST MEIOBUX CTUILHUKIB, CIOCTEPITa€ThCS
(dhopMyBaHHs JIETEHEBOTO ceplis. XBOPI TMHYTh a00 BiJl JIET€HEBO-CEPIIEBOL
HEJI0OCTATHOCTI, 800 MPHUETHAHHS IHTEPKYPEHTHUX 3aXBOPIOBAHb.

Cuitikos.

Cuaiko3 (Bix nar. silicium - kpemHiit), abo xaJiko3 (Bix rpeu. chalix - BanHsHU]
KaMiHb) SIBJIsIE COOOI0 3aXBOPIOBAHHS, SIKE PO3BUBAETHCA Y PE3YJIbTaTI TPUBAIOIO
BJIMXaHHS MUY, III0 MICTUTh BUTBHUN JTBOOKCHI KpeMHII0. Benrka yacTuHa 3eMHOT
KOPH MICTUTh KPEMHE3EM Ta HOTO OKCUIU. JIBOOKCHI KPEMHIIO 3HAXOAUTHCA Y
IPUPO1 Y TPHOX PIZBHOMAHITHUX KPUCTAMIYHUX (OpMax: KBapIl, KPUCTOOAIIT 1
TpuaumiT. HexkomOiHOBaH1 (hOopMH TBOOKCHTY KPEMHIIO Ha3UBAIOTHCS “‘BITbHUHN
KpeMHiii”, a KoMOiHOBaH1 (hopmH, sIKI MICTITh KaTIOHH, YTBOPIOIOTH PI3HOMAHITHI
cuwtikatd. KpeMHi€BUiA MUJT 3yCTPidaeThes B 0araThoX 1HYCTPIaTbHUX
BUPOOHMIITBAX, 30KpEMa B 30JI0THX, OJIOB’SIHUX 1 MITHUX PyJHHUKAX, MPU MUTIPyBaHH]
KaMEH1B, Ip1 BUPOOHUIITBI CKJIA, IPH IJIaBLI METaJiB, IPX BUPOOHUIITBI TOHUYAPHUX
BUpOOIB 1 papdopy. B ycix nux BUpOOHUIITBAX Ma€ 3HAYEHHS PO3MIP YACTUHOK.
[Ticox B ocHoOBHOMY MicTUTh 60% ABOOKCHAY KpeMHito. [IpoTe iloro yacTuHku
3aHAJITO BEJIMKI, 00 AocArTH nepudepii serenb. TinbKu ApiOHI YACTUHKH, K1
MOTPATUISIIOTh Y OPOHX10JIM Ta aJIbBEOJIU, CIPOMO>KHI BUKJIMKATH TXHE TTOIIKOKEHHS.
KpeMHiii, 0cOOIMBO KOJIM HOr0 YaCTUHKU PO3MipaMu 2—3 HM, € OTY>KHUM
CTUMYJISITOPOM PO3BUTKY (p10po3y. Y pO3BUTKY CHIIIKO3Y BIIITPA€ TAKOK BEIUKY
POJIb KIIBKICTB 1 TPUBAJICTh BIUIUBY KpeMHito. [Ipubnusuo 10-15 pokiB podoTu B
YMOBaxX BUPOOHHYOTO 3aMUJICHHS 0€3 pecIipaTopiB CIPOMOKHI BUKIUKATH CUIIIKO3.
AJie K10 KOHIIEHTpaIlisl My 3Ha4Ha, TO MOKE€ BUHUKHYTH 1 rocTpa ioro ¢opma 3a
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1-2 poxu (cocmputi cuniko3). Y nesiKUx BUIAIKaX XBOp0oOA MOXKE TPOSBUTHCS depes3
JIEK1JIbKa POKIB MiCIIsl IPUIMHEHHS BIUIMBY BUPOOHUYOTO MUY (ni3Hitl cunikos). J1o
IPYIH PU3UKY BXOJATH POOITHUKY 3raJlaHUuX BUIIE TPOdeECiil.

IlaTorene3. Y nanuii yac po3BUTOK CHIIIKO3Y 3B’A3YIOTh 3 XIMIYHUMH, (DI3UIHUMU Ta
IMyHHUMHU TPOLIECAMU, SIK1 BUHUKAIOTh TP B3a€MO/11 MUJIOBUX YaCTHHOK 3
TkaHuHamu. [Ipu 1bOMy HEe BUKIIOUAETHCS 3HAUEHHSI MEXaHIYHOTO YMHHUKA.

3a cy4yaCHUMHU YySIBJICHHSIMU MATOT€HE3 CUIIIKO3Y MICTUTh TaKl €Taru:

IHTAJIAIII0 YaCTUHOK KPEMHII0 JlaMeTpOM MEHIIMM 2 MKM 13 MPOHUKHEHHAM iX Yy
TePMIHAJIbH1 BIJITIJIM TTOBITPOHOCHUX IUISIXIB (OpOHX10JIH, aJIbBEOJIN);

norJIMHaHHA ((aroIuTo3) WX YaCTUHOK KPEMHIIO albBEOIIPHUMH Makpodaramu;
3arubens Makpodaris;

3BUIBHEHHS BMICTY 3ard0/uX KJIITHH Y TOMY YHCJII YACTHHOK KPEMHIIO;

MOBTOPHUN (PAronuTo3 YaCTUHOK KPEMHIIO IHIIMMU Makpodaramu Ta iXHs 3aru0erb;
MOSIBa BOJIOKHUCTOI IajliH130BaHOIl CIIOIYYHOI TKAHUHU;

MO>KITUBUH PO3BUTOK MOJIATBIINX YCKIATHCHD.

TouHa mpupoaa YNHHUKA 00 YMHHHUKIB MOXOKEHHS (P10pO3y MOKH 110 HE BU3HAYEHA.
Ha BinMiHY BiJl ByTJIBHOTO MUJTY, CUJIIKATH € TOKCUYHUMU JJI1 Makpo(]aris 1
MPU3BOJIATH J0 iIXHBOT 3aruOei 31 3BUIbHEHHSIM MPOTEOTITUYHUX (PEPMEHTIB 1
HE3MIHEHUX YaCTUHOK CUJIIKaTiB. EH3MMU BUKIIMKAIOTh MICLIEBE MOIIKOKEHHS
TKaHWH 3 HACTYIMHUM (P10pO30M; YACTOUKH CUIIIKATIB 3HOBY NOTJIMHAIOTHCS
Makpoaramu, 1 IIUKI TOBTOPIOEThCS HECKIHYEHHO. B1AMmoBiIHO A0 111€i Teopii, MOBa
W1 PO TOJIOBHY POJIb y MATOT€HE31 CUIIIKOTUYHOTO (h10po3y 3acudeni koniogazie 3
HACMYRHOIO CUMYIAUIEI Pidpodracmis TIPOTYKTaMU po3Iaay Makpodaris.
BBakaroTh, 1110 BOJIHEB1 3B’ SI3KM MIXK 3BUIBHEHOI KPEMHIE€BOIO KUCTIOTORO, sIKa
YTBOPIOETHCS IPU MOTJIMHAHHI 11 JTli3ocomaMu Makpodaris i1 ¢pocdominigaMmu
MeMOpaHu (arocoMu, BEAyTh 10 po3puBIB MeMOpanu. Po3puB memOpanu (arocomu
MPU3BOIUTH 0 3arubeni makpodaris. Bci yrBopeHi qepuBaTu Makpodaris
CIIPOMOXH1 CTUMYJTIOBaTH (10podiacTuuHy npoidepaliito Ta akTUBAIII0
¢b16puiiorenesy. OCKIIbKY Y BOTHUILAX YPaKEHHS BUSBIIAIOTHCS TJIa3MOLUTH Ta
IMyHOTTIO0YJTIHH, TTepeidadaeTbes iX ydyacTb y (piOpuiIoreHesl Ta IMyHHUX PeakIlisX,
POTEe, MEXaHI3M iIXHBOTO PO3BUTKY IIPH CHIIIKO31 TIOKH MO0 HE sSICHUU. BinmosinHo 3
IMYHOJIOT1YHOIO TE€OPI€I0, MPHU BIUTUBI TBOOKCUY KPEMHIIO HA TKAHWHU 1 KIIITUHH,
pU IXHbOMY pO3Mai 3’ IBJISIFOTHCS AyTOAHTUTEHH, L0 TPU3BOAUTH 10
aymoimynizayii. BuHukaouuii mpu B3a€MO/Iii aHTUTEHY ¥ aHTUTUT IMyHHUN
KOMIUIEKC Ma€ NaTOTeHHUM BILTUB Ha CIIONIYYHY TKAaHUHY JIET€Hb, Y PE3yJIbTaTi 4oro
YTBOPIOETHCS CHUTIKOTHYHUM BY3JUK. [IpoTe crienudiyHux aHTUTUI IPU CHITIKO31 HE
BUSIBIICHO.

IMaTosnoriuna anaromis. [Ipu XpoHiuHOMY NepeOIroBi CHIIIKO3Y Yy CIIM30B1MA 000JIOHIII 1
B MIJICIM30BOMY IIapi HOCOBUX PAKOBUH, TOPTaHi, Tpaxei BUSABISAIOTHCS aTpodid 1
CKJIEpO03. Y JIOJIMHU HEJOCTATHRO JI00PE BiJIOMA TICTOJIOTTYHA €BOJIIONIS CUITIKO3HUX
ypa’KeHb, OCKUJIKH Ha aBTOIICIi BUSBIISIOTh (POPMY XBOPOOH, siKa BKE 1aJIEKO
3aiinuia. BimoBiIHO 0 BUBUEHHS CHITIKO3Y Ha TBapUHAX 1 BUIIAJIKiB TOCTPOTO
nepediry 3aXBOPIOBaHHS BCTAHOBJICHO, 1110 MEPIIOI0 BiAMOBIAJIIO HA OSIBY KPEMHIIO
B AI[MHYCI € CKyMYeHHs Makpo@daris. SIKIo 3anuieHHs: MaCUBHE, TO Makpodaru
3alOBHIOIOTH MPOCBIT OPOHX10JIM 1 HABKOJUIIIHI aJbBEOIU. MOXINBUNA PO3BUTOK
CepO3HO1 3aNaJIbHOT peakiii moaAi0HO 110 Ti€l, IKy MOXHA CIIOCTepIraTH MpH
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ATBBEOJIIPHOMY MPOTETHO31. B fesknx BUmagkax onricaHa KapTHUHA, aHAJIOTIYHA CIpid
remarusailii JIereHb pu Kpyno3Hiii mHeBMOHIi. [Ipu moBiIbHOMY pO3BUTKOBI
IpoleCy, Ha paHHIX eTanax y TKaHUHI JIETeHb MePeBaKHO BEPXHIX BIAILIIB 1 B
001aCcTi BOPIT BUSIBJIAIOTHCSI MHOKHHHI Ipi0OHI BY3JIMKH, sIKI HAJAAIOTh MapeHXiMi
JIeTeHb JPIOHO3EPHUCTOIO BUTIISNY, HAUeOTO TKAHUHA BCS 3aCisiHA MICKOM. Y 1eH
nepioJ1 BiI0yBa€eThesl (GOPMYBaHHS TPAHYJIbOM, IPEACTABICHUX NIEPEBAKHO
Makpodaramu, oToueHuX JiMporuTamu Ta miaasmonuTamu. Li rpanynsomu
BUSIBJISIIOTHCS HABKOJIO OPOHXI0JI Ta apTepiol, a TAKOX Yy apacenTaIbHUX 1
CyOIIeBpaibHUX TKaHUHAX. Y TPOIECT €BOTIONIT PO3MIP BY3JIMKIB 301IbIIYETHCS,
JIesIK1 3 HUX 3pOCTaIOThCs, 1 TOA1 IX BUIHO BXKE€ HE030pO€HUM OKOM. By3iuku cTaioTh
BCE OLIBIII 1 OUIBIII, IIUIBHIIN 1 I{IJIBHIII, 1 TOAl BEJIMKI 30HU JICTCHb
MIEPETBOPIOIOTHCA Yy PYOIIEBI IJIACTH, BIAAUICHI OJWH BiJ OJJHOTO OCEepEAKaAMU
3mimanoi eMdizemu. [lneBpanbH1 TUCTKH 3pOCTAIOTHCS MK COOOIO IIITBHUMHU
pyOuieBuMH mBapTamu. JlimpaTuyHi By3/1 3a3HAIOTh AaHAJIOTTYHUX 3MiH 1 CTalOTh
BY3JIyBaTUMU Ta (H10pO3HUMU.

V JereHsax CUIIKo3 MPOSIBISIETHCS Y BUTIISA1 IBOX OCHOBHHUX (DOPM: BY3JIMKOBOI i
AUPY3HO-CKIECPOTUYHOI (200 IHTEPCTHLIAIBHOI).

[Ipu ey3nuxosiii popmi B nereHsx 3HaAXOAATh 3HAYHY KIJTBKICTh CHJIIKOTUYHUX BY3JIUKIB
1 BY3JIiB, SIK1 SIBJISIFOTH COOO0 MiTiapHi 1 O1IbIT 3HAYHI CKIIEPOTUYHI AUISHKU KPYTJIOi,
OBaJIbHOI a00 HEMPaBWIbHOI (HOPMH, CIpOTO 200 CIPO-UOPHOTO KOJIHOPY (Y IIaxTapiB-
BYTUIbHUKIB). [Tpy BaxkKOMY CHITIKO31 BY3JIUKH 3JIUBAIOTHCS Y BEIMKI CUIIKOTUYHI
BY3JIH, SIK1 3aliMalOTh BEJIMKY YACTUHY YaCTKH a00 HaBITh LTy YacTKy. B Takux
BUIMAJKaX TOBOPATH MPO MyXJUHONOAIOHY popMy cliiiko3y JiereHb. By3nukosa
(dbopma BUHMKAE ITPU BUCOKOMY BMICTI B TUJTY BUIBHOT'O IBOOKCHUTY KPEMHIIO 1 IPU
TPUBAJIIOMY BILJTUBOBI THITY.

[Ipu oughy3no-cxknepomuuniit popmi TUTIOB1 CHITIKOTUYHI BY3JIMKHU B JIETEHSX BIJICYTHI
a0o0 ix ay»e Mayio, BOHM YacTO BUSBIAIOTHCS Y OlpypKauiifHuX JiM(paTUYHUX By3JIax.
s dopma cnioctepiraeTbesi NpU BAUXAHHI TPOMHCIOBOTO UITY 3 MAJIUM BMICTOM
BUIBHOT'O ABOOKCUAY KpeMHito. [Ipu it popmi B JereHsx croiyyHa TKaHUHA
PO3POCTAETHCA B alIbBEOJISIPHUX MIEPETOPOIKAX, TEPHUOPOHXIATBHO 1 MEPUBACKYIISIPHO.
PosBuBatothes nudysHa embizema, nedopmaiiis OpoHxXiB, pi3HOMaHITHI popmMu
OpOHX10J1ITy, OPOHXITY (YacTile KaTapalbHO-IECKBAaMaTUBHOTO, PIJIIIE - THIHHOTO).
[HO1 3HAXOAATH 3MiwaHny hopmy cuiko3y JereHb. Cunikomuuri y31UKyu MOXYTb
OyTH TUIIOBUMHU 1 HETUIIOBUMU. Byi0Ba munoeux cIKOTUYHUX BY3JIHKIB ABOSIKA!
OJIHI YTBOPEHI 3 KOHIICHTPUYHO PO3TAIIOBAHUX T1aiHI30BaHUX IMyYKiB CTIOTYyYHOT
TKaHUHH 1 MAIOTh TOMY KpyTiy ¢popMy, 1HIII HE MatOTh KPYyTiioi GopMu i
CKJIaIal0ThCA 3 MYYKiB CIIOMYyYHOI TKAaHWHH, K1 BUXPOBE WIYTh y PI3HUX HAMpsSMKax.
Hemunogi cunikoTUYH1 BY3JIUKH MAalOTh HENPaBUIIbHI OOPUCH, Y HUX BIJCYTHE
KOHLIEHTPUYHE 1 BUXPOBE PO3TAIlyBaHHS IMyYKIB CIIOJYYHOT TKAHUHU. Y BCIX
BY3JIMKaX 0arato 4aCTMHOK MUITY, sSIK1 JIeXKaTh BUIbHO a00 B Makpodarax i
HA3UBAIOTHCS NULOBUMU KILEMUHAMU, a00 KoHiogacamu. CUTIKOTUYHI BY3JIUKH
PO3BUBAIOTHCS Y MTPOCBITAX alIbBEOJI 1 aJIbBEOJIIPHUX XOJI1B, @ TAKOXK Ha MICII1
TiMGaTHYHUX CYAUH. AJBBEOJISPHI TCTIOLUTH (l)aFOL[I/ITYIOTB JACTUHKH MHITY 1
MEPETBOPIOIOTECS B koHlodaru. [Ipu TPUBATOMY 1 CHJILHOMY 3aMopoIIeHH] He BCl
MUJIOB1 KJIITUHU BUIAISIOTHCS, TOMY Y HpOCBlTaX abBeo 1 TBBEOIIAPHHX XOJIIB
YTBOPIOIOTHCA iXHI CKyMUeHHS. MK KIIITHHAMH 3’ SIBIISIFOTHCS] KOJIAT€HOB1 BOJIOKHA,
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YTBOPIOETHCS KIIMUHHO-Qiopo3Hul 8y3aux. 110CTymOBO MUIOBI KIITUHUA THHYTH,
KUTBKICTh BOJIOKOH 30UIBIIY€ETHCS - YTBOPIOETHCSA TUTIOBUU (hiOpo3HULL 8)3TIUK.
AHaJOTIYHUM YMHOM OYAY€THCS CHUIIKOTUIHHUM BY3JUK 1 Ha MicIl JTiMpaTuaHOT
cynunu. [Ipu cuiiko3i B IEHTP1 BEIMKHUX CHIIIKOTUYHHUX BY3JiB BiAOYBAETHCS pO3Maj
CIOJIYYHOI TKAaHUHH 3 YTBOPEHHSIM Cculikomuynux kaeepH. Po3nas Bii0OyBaeThCs
BHACIIJIOK 3MiH Y KDOBOHOCHHX CYJIMHAX 1 HEPBOBOMY amapari JIeTeHb, a TAaKOX Y
pe3yJIbTaTi HECTIMKOCTI CIIOJIYYHOT TKAHMHU CHUJIIKOTHYHHUX BY3JIMKIB 1 BY3JIIB, sIKA 3a
010XIMIYHUM CKJIQJIOM BIAPI3HIETHCS BT HOPMAJIbHOI CIIOJYYHOI TKAHUHH.
CunikoTUYHa CIOJyYHA TKaHWHA MEHIII CTiiKa /10 BIUTMBY KOJIAareHas3u B TIOPIBHSIHHI
3 HOpMaJIbHOMW. Y JiMbaTUIHUX By3Jax (01ypKamiiHux, IPUKOPEHEBUX, PIIIIE Y
HABKOJIOTPaxealbHUX, IMUHHUX, HAAKITIOUAYHUX ) BUSBISIOTH OaraTo KBapoBOro
MUY, TTOMUPEHUH CKIIEPO3 1 CHUTIKOTHYHI BY3JIUKHU. PiIKO CHUTIKOTHYHI BY3JIUKH
3yCTPI4aIOThCS B CEJE31HII1, TEY1HII1, KICTKOBOMY MO3KY.

KJTiHI14HI TPOSIBU CUITIKO3Y 3aJ1€KATh BiJl MOUIUPEHOCTI YPaKEHHS Ta KOTr0 BayKKOCTI.
Sk110 MoBa 1€ PO BEJIMKE YpaKeHHs, TO 33 IUIIKAa MOXKE 3’ IBUTHUCS Yepe3 JeKUIbKa
pokiB. BoHa OyBae 3yMOBII€Ha CUJIIKOIIPOTETHOBOIO MHEBMOHIE0. SKIIO MI0a
Ypa)KE€HHS MEHIIIA, TO M0YaTOK XBOPOOU OE3CUMIITOMHHUM, 1 TPOSBU CHIIIKO3Y MOXKYTh
OyTH BUSBJICHI P CUCTEMATUYHOMY PEHTI€HOJIOTIYHOMY 00cTexkeHHi. Ha
PEHTIeHOJIOTIYHUX 3HIMKaX MOXHa 0a4YUTH KapTUHY, TaK 3BaHOI “CHIXKHOI Oypi”, 110
CBITYUTH MPO AUCEeMIHAII0 PiOPO3HUX BY3JIUKIB. JI0 CHIIIKO3Y YaCTO MPUETHYETHCS
TyOepKyb03. To/1 TOBOPSATH PO CUiKOMyOepKyIb03, IPU IKOMY, KpiM
CIJIIKOTUYHUX BY3JIUKIB 1 TYOCPKYJIbO3HUX 3M1H, 3HaXOIATh TaK 3BaHI
cunikomybepkynvbo3ni eocnuwa. [IpaBa monxoBuHa cepiis 4acTo rinepTpodoBaHa ax
JI0 PO3BUTKY TUIIOBOTO JIe2eHe8020 cepysi. XBOP1 YACTIIIE BChOTO TOMUPAIOTh BiJl
IIPOTPECYIOUOi JEr€HEBO-CEPIIEBOT HEAOCTATHOCTI.

A30ecTo3.

CrnoBo “a30ecT” MOXOJUTh BiJl FPELBKOTO cioBa “He3HuIeHuil”. [llopiuHo y cBITI
BUJI00YBa€eThCs Ot 6 MUIBMOHIB TOHH LOTO MiHEpaly. ICHye AeKijibKa THUITIB
az0ecTy: ceprnieHTUHHU (3M1OBUKHU), a00 OlIMii a30ecT (HaltyacTiiie
BUKOPUCTOBYETHCS Y TPOMHUCIIOBOCTI HOTO Pi3HOBUJI - XPU30THJI) 1 ampidon -
OJIakUTHHMI a30ecT, Taki SK KPOUMIOJIT Ta aMmo3uT. BCci BOHM MaToreHHi 1 A110Th
¢b16po3yroue. A3decT MICTUTh 0araTo BOJOKHUCTUX MIHEPAJIiB, AKi CKIAAAI0ThCA 3
riipaTHUX CHIIIKaTiB. BojokHa a30ecTy aloTh MOBIMHE MPOMEHE3AIOMIICHHS Y
MOJIIPU30BAHOMY CBITJI1, 1110 MOK€ OyTH BUKOPHCTAHO TIPU MIKPOCKOTIIYHIM
niarHoctuili. Hepijko BOHM 3yCcTpivatoThesi B KOMOIHAITIT 13 CHITIKaTaMu. Y IHX
BUIIAJIKaX BOHU MICTATH KaJIbIIiH, 321130, MarHe3ito 1 coay. A30ecT
BUKOPUCTOBYETHCS MPOTATOM OaraThbOX CTOPIY, TOMY IO BiH € BOTHETPUBKUM Y
SKOCTI 130JIALIIITHOr0 MaTepiany, O1TyMHOTO MOKPUTTS, Y MPOMUCIOBHUX
KOHCTPYKISX, ayJ10-MIPOAYKIIli, TOPMO3HUX 3YEIUICHHSX 1 PYJISX, a TAKOXK Y
0aratboX 1HIIKUX BUPOOAx, siKl MOTEHI[IITHO HeOe3neuHi. 3aXBOPIOBaHHS MOIIUPEHE B
Kanani, sika no 3anacax a3decty 3aiiMae rnepiie Micile y cBiTi. TiJbKH1 Ha Oy1iBeNbHIN
TJTOIIA/II IIOIHSI MAatOTh KOHTAKT 3 a30€CTOM MPUOIN3HO 5 MiJIbHOHIB YOJIOBIK.
Cepen HUX € Tpyna poOITHUKIB—130JIAIIMHUKIB, 13 SKUX 38% ypaskeHi a30€CTO30M.
[{ikaBo BiJ3HAYUTH, 0 B IUX IHAUBIAYYyMiB Ha | KyOluHMii MeTp npunanaio 150
MJTH. YaCTMHOK a30€CTY, 1110 TPUBAJIHMI Yyac BBAXKAIOCS BEPXHBOIO 0€3MEYHOI0
HOopMoOt0. HeoOXi1HO MiKpecnTH, 110 BIUTUB a30€CTy Moe OyTH i
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OTIOCEPEIKOBAHUM, HAMIPUKJIIA/, Ha MOAPYXOKSA 1 WIEHIB iX ¢iM 1, SIKi MPAaIIOIOTh 3
azoectom. [IpuiiHATO BBaXKATH, III0 KPOUMAOJIT Ma€ HANTOHIIE BOJIOKHO, SIKE
BUKJIMKA€ PO3BUTOK ME30TEIIOM IUIEBpH 200 OYEPEBUHHU, TAKOK KAPIIUHOMHU OPOHXIB
1 IIJTYHKOBO-KUIIIKOBOTO TpakTy. Ha mymKy O1bIIOCTI aBTOPiB, KAHIIEPOT€HHICTh
a30ecTy 3aJIeKUTh HE BiJl HOTO BUIY, a BiJl TOBKUHU BOJIOKHA. Tak BOJIOKHA
pO3MipaMu MOHAJ 5 MIKpOH HE MalOTh KaHIIEPOT'€HHUX BJIACTUBOCTEH, Y TOM yac sk
BOJIOKHA MEHIIIE€ 3 MIKpOH CIPUUYMHSAIOTH BUPAKEHUHN KaHIleporeHHu edekT. Pusnk
BUHUKHEHHS PaKy JIETEHb Y XBOPUX Ha a30ecTo3 30UIbIyeThest mpuOan3Ho B 10
pasiB, a SIKII0 MOBA HJe Npo 0cid, AKi1 naisTh, TO B 90 pa3iB. Y XxBopux Ha a30ecTo3
yJBIY1 YACTIIIE BUABIISETHCS paK CTPABOXO/Ty, IUTYHKA, TOBCTOI KUILKH. 3apa3
JIOBENIEHO, 110 a30€CT MOTEHINIOE /IO 1HITUX KaHIIEPOTEHIB.

[TouaTox MHEBMOKOHI03Y IOCTaTHBO pi3HUM. ByBae, 1110 IereHeBi NposiBU BUHUKAIOTB 1
yepes 1-2 poku KOHTAKTYy 3 a30ecToM, aje HaivacTiie - yepe3 10-20 pokis.
[TaTorenes siereneBoro (pidpo3y HEBIJOMMUIA.

BonokHa az0ecTy, He3Baxarouu Ha BEIUKY A0BXKUHY (5-100 MKM), MaroTh Mairy
toBuHy (0,25-0,5 MKM), TOMY TOHU TJTMOOKO TIPOHUKAIOTH B aJIbBEOJIH B 0a3aIbHUX
B1JIJIVIaX JIeT€Hb. BOJIOKHA BUSBIIAIOTHCA HE TUIBKU B JIETEHSX, ajie 1 B OUEPEBUHI Ta
IHIIUX OpraHax. BojokHa MOMIKOIKYIOTh CTIHKH aJIbBEOJI 1 OpOHX10J1, 1110
CYIIPOBOKYETHCS IPIOHUMHU FeMOparisiMy 1 € OCHOBOIO ISl yTBOPEHHS BCEPEINH1
Makpod@aris remocuaepuny. Kommekcu, siki CKI1aaatoThesl 3 a30€CTOBUX BOJIOKOH,
MOKPUTHUX 1HOJI IPOTETHAMHU, ajie YaCTIIIe 3a BCE IIIKO3aMIHOTTIKAHAMU, Ha STKUX
OC1/1al0Th 3aJ1130BMICHI 3€pHa reMOCHUIEPUHY, OJIepKaJIi Ha3BY ‘‘a30€CTOBUX TIJIEIh .
B onTtuyHOMY MIKpOCKOII BOHU SIBJISIFOTH COOOI0 YePBOHYBATI 200 KOBTYBATI
JIOBIacTi CTPYKTYpPH, SIKI MatoTh (popmy Kinelb a00 HAHU3aHUX NEPJIMH, 10
HarajayooTh BUJ “‘€JIEraHTHUX raHTenei”. B enekTpoHHOMY MIKPOCKOI iXH1i BUTIISA
e cnenupIYHINIMi: IXH1 30BHIIIHI KOHTYPHU y BUTJISAII LIOPCTKOCTEH, SIKI HAraayl0Th
CXOJIMHKH, 1 iXHS BICh MICTUTh NapanesbHi giHii. [{i Tutbis (mosxunor 10-100 1
HIUPUHOIO 5-10 MKM) BUSIBISIOTBCSI Y MOKPOTI 1 IOIOMAararoTh TU(QEpeHIIIt0BATA
a30ecto3 3 (H10po3yrourM aabBEOTITOM. ['ICTOIOTTYHO B JIETEHSIX CIIOCTEPITA€ThCS
IHTepCTUITIATBHIHN (10p03. MaKpOCKOIIYHO JIETeH] Ha Mi3HIX CTaisIX MalOTh BUTJIS]
MEJIOBUX CTUTbHUKIB. D10p03 Ta eM(pizeMa JereHb BUSBISIOTHCS MEPEBAXKHO B
0a3a’ipbHUX BIAJILIAX JIET€Hb. XBOP1 BMUPAIOTH BiJl JIETEHEBOI Ta JIETEHEBO-CEPIIEBOT
HEJOCTaTHOCTI.

Bepuuios.

[Tun 1 mapu Geputiro nyxe HeOe3MeUH1 ypakeHHSIM JIETeHb 1 PO3BUTKOM CHUCTEMHHX
YCKJIaIHEHb. 3aBJSKH HOTO CTIMKOCTI y BIIHOIICHHI PyHHYBaHHS 1 ‘“3HOLIYBaHHS ,
el MeTan oJiepKaB IMIMPOKE 3aCTOCYBAHHS Yy CIUIaBaX, BATOTOBIICHHI
IHCTPYMEHTapIIO 1 B JIiITaKOOyAyBaHHI. PU3UK, OB’ 13aHMI 13 BUKOPUCTAHHSAM LIBOTO
MeTaiy, OyB Bigomuii e 3 apyroi CBiToBOI BiiiHU. bepuiiii BUKOpUCTOBYBaBCS B
JFOMIHECIIEHTHHX JIaMIIaxX, & PaTOBUH PO3PHB IHX TPYOOK CITPOMOXKHUMN 3aBIaTH
€M130/IMYHOI, aJie CYTTEBOT IMIKOAN. BUukopucTaHHs OEpuUIIiio B JIFOMIHECIICHTHIN
MIPOMUCIIOBOCTI OyJI0 MPUITMHEHO HacaMmIepe]l caMe yepe3 Oepuinios.

VY nanuii yac HaUOLIBIIOMY PU3UKY MiAJAIOTECSA poO0Ul y chepi BUIOOYTKY LIOTO
MeTaJly, BATOTOBJICHHS CIUIAaBIB Ta IHCTPyMEHTapit0. bepuiiio3 po3BUBAETHCS TAKOK Y
JFOAEH, K1 )KUBYTH MOOIN3Y 00’ €KTIB, 110 BUAUIAIOTH MW, Tapy ab0 AUM, KU
MICTUTb LIeW MeTal. 3 HEBUSCHEHUX NPUYMH (pubin3Ho B 2% nrofeii) icHye
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1HAMBIAYyaTbHA CXWIBHICTH A0 Oepuitio3y. bepuiio3 mae TeHAeHIII0 HalfyacTile
BUHUKATU y TUX, XTO TIOBEPTAIOTHCS 0 CBOET pU3UKOBAHOI podecii, IKy BOHU
3aJUIINAIN Ha JJOCUTh TPUBAJUH Yyac. BUKoprcTaHHs MIKIPHUX TECIB MOKA3aJlo, 10 Y
XBOpHUX Ha OepuITio3 pO3BUBAETHCS MI3HA MO3UTHUBHA TiIIepceHCUOTI3alis Ha el
MeTaJ, sKa MOSICHIOE TINepUYyTIMBICTh Y PO3BUTKOBI TOKcHKaillli. JloBeaeno, mo T-
aiM@oruTy 9y TauBi 10 6eputito. [lependadaeTres, 110 e MeTan 3’ €JHYEThCS 3
MPOTEIHAMH XBOPOTO 1 MPOBOKYE MPOTH ce0e IMyHHY PEaKIito, Ka J03BOJIsIE
BBa)kaTH OEPHITI03 aBTOIMYHHHM 3aXBOPIOBAHHSIM.

[TponukHeHHs Oepuitito ad0 y BUIIISIAL APIOHUX YACTUHOK, a00 Y BUTJISII OKCHUIIB Ur
coJiei B OJITHAKOBOMY CTYTE€H1 CYNPOBOIKYETHCS PO3BUTKOM Oepuitio3y. 3aiekHO Bijl
PO3UMHHOCTI 1 KOHIEHTpAIlli OepUIIii0 Y BIUXYBAHOMY MOBITP1 PO3BUBAIOTHCS /1B
TUTIU OEpHUITI03Y: TOCTPUH 1 XPOHIYHUIM OepHiio3, OCTaHHIN HaYaCTIIIHIA.

T'ocTpuii 6epuJiio3 31e01IbIIOr0 BUHUKAE MPU NONAIaHHI B OPTaHi3M PO3UHMHHHX
KHCIIUX cojiel Oepuiito. Po3BuBaeThcs roctpa OponxomnHeBmornaris. KiiHi4HO BoHa
MPOSIBIISIETHCS] CYXHUM KalllJIeM, YTPYIHEHUM JUXaHHSIM, JINXOMaHKOIO Ta acTeHie. B
pe3yNbTaTi MIKPOCKOIIYHO TaKa ITHEBMOHISI HOCUTh XapakTep “TOCTPOi XIMIYHOI
nHEBMOHIi . P13k0 BupakeHuil HaOpsK, CTIHKA albBeoJI 1H(DIIBTpOBaHA
MOJIIHYKJIEPHUMU HEUTpo(diIaMu, y CKIIall €KCyIaTy - TOMIIIKa EPUTPOIUTIB 1
¢b16punHy. Yepes nekisibka AHIB B €KCyJaTi 3’ IBISIOTHCS Makpodaru Ta JiM(pOoLUTH.
[ToTim BiOyBa€ThCS BHYTPINIHBO aJIbBEOJIIPHA OpraHi3allisl eKCyaaTy
(xapHidikarris), 1 mapajeabHO PO3BUBAETHCS MKaIbBEOJIsIpHUH (16po3. [IpoTsirom
JEKUIBKOX THKHIB XBOP1 MOXYTh 3aTMHYTH BiJl JIET€HEBOI HEIOCTATHOCTI. Y MEHII
BAXKKHX BUITQJIKaX CIIOCTEPIraeThCs MOBHE BIITIKYBaHHS. [Ipu roctpomy 6epuitiosy
rpaHyJbOM HEMaE.

XpoHiuHunii 6epuiiio3 4acTo HA3MBAIOTH “TPaHyJIEeMATO3HUI OepuiIio3”, TOMY 110 BIH
XapaKTEPU3YEThCSI PO3BUTKOM JAPIOHUX T'PaHYJIbOM, SIKI HAraayroTh TyOepKyIbO3H1
abo capkoifo3Hi. Ll rpaHyIbOMU YMCENbHI, TOKATI3YIOThCS CYyOIIEBPAIbHO B
IHTEPCTULIIAIbHIN TKAHWHI HABKOJIO IpIOHUX CyAuH 1 OpoHXiB. I"panynbsomu
CKJIQJIA0ThCA 3 €MITET0TTHUX, TIM(POITHUX, TUIA3MATUYHUX KIIITHH, @ TAKOXK KIIITHH
tumy Jlanrxanca abo TiIraHTChbKUX KJIITHH YY>KOPIAHUX Ti. Y rpaHyjIboMax, a 1HO/Ii
BCEpEANHI TIraHTChbKUX KJIITHH BUSBISIOTHCS] TPY TUITH BKIIIOUCHbD:

—TOJ4acTi KPHUCTAIIYHI BKJIIOYEHHS (CHIKyJNIM) MOBXKHHOIO Big 3 1o 10 HM, siKi MarOTh
MOJIBIffHE MPOMEHE3IOMJICHHS B MOJIIPU30BAHOMY CBITJII 1 CKJIQJalOThCs 3 KapOoHATy
KaJIbIIIIO;

—rinbis [llymana, mmacTiHYacTi KOHIIGHTPUYHI BKITFOUCHHSI, SIKI MOXKYTh qocsiratu 50 HM y
CBOEMY HAMOLITBIIIOMY JiaMeTpi 1 CKIAAAI0THCS 3 MOCTIAOBHUX MIAPIB MPOTEiHIB, KATBINIO 1
3aj1i3a, 0TOYEHOTO MAJICHBKHUMH KPUCTAIaMHU 3 MOABIHHIUM MPOMEHE3TIOMIICHHSM;

—31pyacTi auuaoQpiIbHI TS, SIKI, SK MPABUJIIO, 3yCTPIYAIOTHCS BCEPEAUHI TIraHTCHKUX
KJIITHH.

Ornrcani BKJIIOYEHHS HE € crieludiuHUMU )11 O0epri1io3y 1 0JHAKOBOIO MIPOIO
CIIOCTEPIraloThCs IPU CaApKOif031 Ta IHIIUX MOIIKOHKEHHAX JETeHb. Y IIEHTP1
IpaHyJbOM MOXE CIIOCTEepIraTHCS HEKPO3, IO € CBITYCHHSIM MEHII CTIPUSTINBOTO
nepediry 3axBoproBaHHs. [|J1s XpOHIYHOTO O€prITio3y XapaKTepHH PO3BUTOK
porpecyrouoi AM(y3HOi IHTEPCTUIIIATBHOT XPOHIUHOT (p1OpO3HOT MHEBMOHII.
HasiBHicTh Oepuitito B TKAHUHI JIETEHb MOXHA 11IeHTU(IKYBATH XIMIYHUM HUIIXOM.
Kninigno rpanynemaTo3Ha (popma po3BUBAETHCS MPUXOBAHO. TepMiH MK TOYATKOM
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XBOPOOH 1 MOSIBOIO CUMIITOMIB TPHUBAE BiJ] IEKUTHKOX THXKHIB JIO TEKITHKOX
NeCATUITE. J{J1s1 11 pO3BUTKY JOCTaTHBO OJIHIET €KCTIO3UIIIT BINXaHHS MUY OSPHITIIO 3
JIOMIHECTICHTHOI JITaMIIH, sIKa JIoTHyJ1a. Ha BiqMiHy Bij a30ecTo3y Oepririo3 He
BUKJIMKA€ CXUJILHOCTI 10 paKy JiereHi. [Ipu xpoHiuHOMY Oepritiosy mopsia 3
ypaKEHHSIMH HUPOK TPaHyJIE€MaTO3H1 3MiHU CIIOCTEPITaloThCs B MEUIHIN, HUPKaX,
cenes3iHIl, JJiMaTHYHUX By3iax 1 mkipi. [Ipy npoHUKHEHH1 YaCTUHOK OepuIIito uepes
MOIIKOJIKEHY HIKIPY PO3BUBAETHCS IPaHyJIEMAaTO3HE 3aMalIeHHs 3 YTBOPEHHSIM paH,
K1 JOBTOCTPOKOBO HE 3arO0IOTHCS.

3axBOpHOBaHHS, AKi BUKJINKATHCH PTYTTIO.

OTpy€eHHS PTYTTIO, OCHOBHI HOT0 MPOSIBU B SIKOCTI MpodeciitHOi XBOpOOH, ONMcaH1
JIstoicom Kepomtom sik “0€3yMHICTh KaNeTIONTHUKA™ 1 J0 CbOTOTHI 3aJTUIIAIOThCS
KJIAaCUYHUMU. PaHile et MeTan iHO/I1 3aCTOCOBYBABCS Ui CpiOJICHHS A3epKall 1
BUPOOHMIITBA (PETPOBUX KAIEIIOXIB. Y POOITHUKIB YaCTO CIIOCTEPIraancs NCUX14H1
MOPYIIECHHS! TOKCUYHOTO XapaKTepy, K1 Ha3uBaIucs “‘0e3yMHICTIO”. XIJIOPUCTA PTYTh
KOJIMCh “TIOMyJIsipHA” cepejl CaMOBOUMBILh J0 IIbOTO YacCy BUKOPUCTOBYETHCS Y
¢doTorpasropax. BoHa Tako 3aCTOCOBYETHCS B ICSIKUX 1HCEKTULIMIAX 1 PYHTIIHIAX,
10 CTAHOBUTH HEOE3MEKY ISl )KUTIOBUX MOMEIIKAaHb. B Hallll THI OTPY€EHHS PTYTTIO
PIIKICHI, POTE 1151 MpobJIeMa 3aciIyTOBYeE Ha yBary. /[ekiibka poKiB TOMY B M.
Minimara (SInoHist) OyJia 3apeecTpoBaHa emijieMist OTpYyEHHS PTYTTIO. PTyTh Oyna
BUSIBJIEHA B KOHCEPBOBAHOMY TYHIII, SIKUM Y SIKOCTI 1K1 B)KUBAJIU >KEPTBU 1IbOTO
OTpY€HHS. 3’5ICyBaIOCs], 110 OJIMH 13 3aBOJIIB CKH/IaB y SIMOHCHhKE MOpE BIAXOJU PTYTI
came B TOMY pailoHi, BIAKLIS 3’ ABHIIUCA OTpYeH1 JT0au. OCKIIBKH PTYTh
BUKOpHUCTOBYBaiacs y (ap0i Ay kopalutiB, ii 1 paHille TOCTIHHO BUSIBIISUTH Y
cBiToBOMY OKeaHl B HEBEJIMYKHUX KUIbKOCTAX. [IpoTe sAnoHchKa Tparenist 103BoJuIa
MPUBEPHYTHU yBary rpoMaJICbKOCTI JI0 1€l mpobseMu. MajeHbKi 103U, SKi 1 3apa3
BUSIBIISIIOTHCS Y prOi, 10 YBaru He MPUIMAIHCS, TOMY 110 B MaJCHBKUX
KOHIICHTpAI[ISIX PTYTh HE aKyMYJIIOEThCsl. BOHA BUIISIE€THCS HUPKaMH, TOBCTOIO
KHIITKOIO, )KOBYIO, TIOTOM 1 CJIMHOI0. THM yacom, I0JIeHHE HaIXODKEHHS [IUX 103
MO€ MaTU TOKCUYH1 HACTIJIKH.

[ToximHi pTYTi CIPOMO’KHI IHAKTUBYBATH €H3UMH, 30KpeMa IIUTOXPOMOKCH a3y, sKa
pUiiMae y4acTh y KIIITUHHOMY JuXxaHHi. KpiMm Toro, pTyTh MOXe 3’ € THyBaTHUCH 13
Cynb(riapmibHUMH 1 PocPaTHUMU TPyHaMH 1, TAKUM YHHOM, TTOIITKOIKYBaTH
KITUHHI MeMOpaHu. Crioayku pTyTi OUIbLI TOKCUYHI, HIJK cama PTYTb.
Mopdomoriuni 3MiHE TIPU OTPYEHH] PTYTTIO CIIOCTEPITaIOTHCS TaM, /1€ HalBHIIA
KOHIIEHTpaIlisl MeTally, TOOTO Y OPOKHUHI POTa, Y IIIYHKY, HUPKaxX 1 TOBCTIN
kumii. KpiMm Toro, Moxke cTpakaty i HepBOBa CUCTEMA.

TocTpa inTOKCHKAList pPTYTTIO. BOHA BUHUKA€E TP MACUBHOMY HA/IXOJDKEHHI PTYTi
a0o0 ii crionyk B opranizM. [nsxu HaAXOMKEHHS: ITYHKOBO-KUIITKOBUM TPAKT,
JTUXallbHI IUISIXH, WKipa. MopdoaoriyHo BoHa Moke OyTH Y BUTJISIAI MAaCUBHUX
HEKpO3iB y IIUTYHKY, TOBCTIN KHIIIIIi, @ TAKOX TOCTPOTO TyOYJISIPHOTO HEKPO3y HUPOK.
VY rosoBHOMY MO3KOBI HISIKMX XapaKTEPHUX MOIIKOIKEHb HE BiI3Ha4YaeThes. Pi3ko
BUpaXEHUIN HAOPSK.

XpoHiyHa IHTOKCHKAIlifl PTYTTIO. XpOHIYHA IHTOKCUKALIISI PTYTTIO CYTIPOBOJIKYETHCS
XapaKTEepHIIIUMHU 3MiHAMU. B pOTOBii MOPOKHUHI Yepe3 BUIICHHS PTYTI MOCUIICHO
(GYHKI[IOHYIOUYMMH CIMHHUMHU 3aJ103aMU BUHUKA€ 3HaYHE CITMHOBHULTICHHS. PTyTh
HAKOMMYYETHCS M0 KpasiX SICEH 1 BUKJIMKAE T1HTIBIT Ta 3a0apBJICHHS CEH, MOI0HE Ha
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“CBUHIIEBY O0JISIMIBKY. MOXYTh pO3XUTyBaTHCs 3yOu. YacTo BUHMKAE XPOHIUHUH
TacTPUT, 10 CYMPOBOIKY€ETHCS BUPA3KyBaHHSAM CIIM30BOi O00JIOHKHU. Y paKeHHS
HUPOK XapaKTePU3YEThC AU(y3HUM MMOTOBIICHHSIM 0a3aibHOI MEMOpaHu
KIIyOOUKOBOT'O anapary, MpoTeiHypi€o, a iIHOA1 pO3BUTKOM HEDPOTUIHOTO
cuHapomy. B emitenii 3BUBUCTHUX KaHAJIBIIIB PO3BUBAETHCS T1aIIHOBO-KpaneabHa
nuctpodis. Y Kopi TOJOBHOTO MO3KY, EPEBaKHO MOTHUIMYHOI 0071acTi 1 B 001aCTi
3aJIHIX pOTiB OOKOBUX IMUTYHOYKIB, BUSIBJISIIOTHCS TMCEMIHOBaHI OcepesIku aTpodii.

[lepen Tum, K 3aKIHYUTH PO3MOBY MPO PTYTh, CJIiJl YTOUYHUTH, 1110 METajeBa PTYTh, KA
3HaXOJUThCS, HAIPUKJIIAJ, Y TEPMOMETPaxX, caMa 1o cooi pijiko OyBae HEOE3IEUHOIO.
Jlumie i BUmapoBYBaHHS 1 BANXaHHS MMapiB PTYTI MOXKYTh MPU3BECTHU 1O PO3BUTKY
(1)16p03y JereHb. binpIie Toro, piakuil MmeTan paHuue BUKOPHCTOBYBABCS JIIS
JIKyBaHHS XPOHIYHHX 3aMOPiB, TOMY 1[0 HOTO MIUTHHICTH 1 3aKOHU TSOKIHHS CTIPHSIITA
no0poMy TepaneBTHUHOMY edekTy. [Ipu IboMy 03HAaK PTYTHOT IHTOKCHKAIIT HE
CIOCTEPIranocs.

3axBOpIOBaHHA, SIKi BUKJIMKAKTHCA CBHHIIEM.

OTpyeHHSs CBUHIIEM (CaTypHI3M) - ABJIsi€ COOOI0 MPUKIIA] HAYACTIIIOTO 3aXBOPIOBAHHS,
3YMOBJIEHOT'O BIUTMBOM HABKOJMIIHBOIO CEPEAOBHINA. B OLIBIIOCTI BUMAIKIB MOBa
Wj1e Mpo MOTJIMHAHHS MaIUX 7103 1 HAKOMUYEHHS X B OpTraHi3Mi, TOKU HOTO
KOHIICHTpAIlisl HE JOCATHE KPUTUYHOTO PIBHS, HEOOX1THOTO ISl TOKCUYHOTO MIPOSIBY.

IcHye rocTpa Ta xponiuna popma xBopoou. I'octpa popma BuHUKAE NpU TOMAIaHH]
3HAYHUX HOT0 J103 Yepe3 IUTYHKOBO-KUIIIKOBHUM TPaKT a0o MpHU BIUXaHHI MapiB
CBUHIIIO, a00 MpU PO3NUIICHHI CBUHIIEBUX (hapO. XpOHiUHe OTPY€E€HHS HalyacTile
BUHUKAE Y JITEH, SIKI TMKYTh MMOBEPXHIO IPEIMETIB, Mo(papOOBaHUX CBUHIIEBOIO
dap6oto. JliTu Ha BiAMIHY BiJl JOpOCIUX HabaraTo Jieriie abcopOyrOTh CBUHEIIb.
XpOHIUYHE OTPYEHHSI MOXKE PO3BUBATUCS ITPU BUKOPUCTAHHI IOTaHO 0OPOOIEHOTr0
KepaMigyHOTO MOCY1y, TOKPUTOIO €MaJlII0, sIKa MICTUTh CBUHEIb, TIPU CIIOKUBAaHH1
3apa)K€Hoi BOJIU, OCOOIMBO B CTapUX OyAMHKAX, 1€ KaHaII3alliHI TPyOUu MICTSTh
CBUHEIIb, IPH 3I0BKUBAHHI AJIKOTOJIEM, BUTOTOBJICHUM Y TIEPETiHHOMY arapari, sIKui
MICTUTh CBUHEIb. [IpobiieMa XpOoHIYHOT IHTOKCHUKAIIIl TTOB’si3aHa TAKOX 13 HAsSIBHICTIO
napiB CBUHIIIO MIPU 3aCTOCYBAaHHI TETPACTUIICBUHITIO MPH OMIKaX Yy SIKOCTI
aHTHUIIIOKOBOTO Mpernapary.

Bukuam ra3y oTpyroTh HE TUIBKK aTMOC(EpY, aje i IPyHT, BOJY, TPOIYKTH
xapuyBaHHa. Tinpku B [TiBHIUHINA AMepuIll Taki BUKUIU B aTMocdepy ckiianarots 200
000 ToHH cBUHIIO MOPIYHO. OTpy€eHHS aTMOC(hEpH TOBCIOIHE, 1 B CEPETHROMY
J0pocIia JitoInHa oaepxye mpuoimsHo Bia 150 g0 400 Mr cBUHITIO, a HOT0
KOHIIGHTpAIlisl y KpPOBi 1 TKaHWHAX ckianae a0 25 mr/100 mo. s BUHUKHEHHS
KJIIHIYHUX O3HaK XBOpoOu HeoOx1aHOo 611t 80 Mr/100 mut.

[Tonagaroun opanbHUM LIJISXOM, CBUHEIb A0COPOYETHCS B KHILIKAX 1 JOCITAE MEYIHKH,
BIJIKUISL 3 )KOBUIO 3HOBY noTparuisie y 12-ti nany kumky. OHa 4acTHHA CBUHIIIO
peabcopOyeThesl, 1HIIa BUATISETHCS 3 BUTIOPOKHEHHIMU. SIKIIIO0 CBUHEIb MMOTPaIlIse
yepes3 AuxaibHl NUISXH, BIH MIBUJKO JIOCATA€E KPOBI, 1 TOJ1 MOTO Jisl MAKCUMaJbHa. 3
KpPOBI CBUHEIIb BUBOJAUTHLCS HUPKAMH, YACTHHA HOTO JICTTOHYETHCS YV KiCTKaX.
CBuHenp 1HTIOYE 1110 6araTb0X €H3MMIB, a TAKOXK 1IHKOPIIOPALIiIO 3a1i3a B OpTraHi3Mmi,
B PE3YyJbTATl YOTO B CE€Ul P13KO 30UIBIIYETHCS KUTBKICTh BUIBHOTO MPOTONOP(IpUHY.
Voro 36inbmeHHs B cedi € 4iTKOKO KITiHIYHO 03HAKOIO caTypHi3MY.

OpranamMu-minieHAMH TIPA OTPYEHHI CBUHIIEM € KPOBOTBOPHA i HEPBOBAa CHCTEMH,
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HUPKHU. MeHII 3HauHuX 30UTKIB CAaTypHI3M 3aBJa€ MUTYHKOBO-KUIIIKOBOMY TPAKTOBI.
OnHa 3 OCHOBHHUX O3HAK XBOPOOH - aHeMisl, IKa BUHUKAE Y PE3ybTaTi MOCUIEHOTO
remodi3y. L{g anemist xapakTepu3yeThes “KpanKkoOBUM BKPAIUTIHHAM® €PUTPOLIMTIB Y
BUTIIAI 6a30(pUIBHUX TpaHyl, K1 100pe BUSABISIOTHCS Tipu (hapOyBaHH1
METUJICHOBUM CUHIM. Ha piBHI HEPBOBOI CUCTEMH B1I3HAYAETHCS YpaKEHHS
rOJIOBHOTO MO3KY 1 epudepuunux HepBiB. CaTypHi3M-3yMOBJIeHa eHlledanonaris
YacTile CIIOCTePITaeThCs y AITEH, PiAIIe - Y JOPOCIUX. Y TOJIOBHOMY MO3KOBI
BUpKCHUU audy3HUN HAOPSIK Cipoi 1 617101 peuOBUHM B TIOEIHAHHI 3 TUCTPODIUHUMHU
3MiHaMM KOPTHKaJIbHHUX 1 TAHTJIIOHAPHUX HEUPOHIB, JAeMieiHI3alls 017101 peUOBHHHU.
B kaminspax 1 apTepioiax Bii3HAYa€ThCs Mposidepariiss eHI0TeMONUTIB. MO3KOBI
ypaxeHHsI KITIHIYHO CYIPOBOIKYIOTHCSI KOHBYJIBCISIMU 1 MapeHHSM, 1HO1
PU3BOJATH O COHJIUBOCTI Ta KOMH. 3 niepudepiiiHIX HEPBIB MepI 3a BCE
YpaXKarThCsl HAHOUIBII “aKTHBHI” PyXOB1 HEPBU M’s131B. Mop(oJioriuHo
CIIOCTEPITa€EThCS IXHA JEMIENTIHI3AIIS 3 HACTYITHUM MOIIKOHKEHHSIM OCbOBHUX
HMTIHAPIB. Baxkde cTpaknaroTh M’sI3U - pO3rMHAY1 KHUCTI, IKa HA0yBa€ BUTIISIAY
“poriB onens”. [lapaniu m.peroneus Npu3BOAUTH 0 MOJOXKEHHS “3ITHYTOI HOTH .

O3Hakw, SK1 CB1I4aTh PO HUPKOBI MOPYLIEHHS MIPU CATYPHI3Mi, MEHILI OYE€BH/IHI1, HIK
BHUIIIC ONUCAHI. 3/1e01IIBIIOTO 1€ MPOSBISIETHCSA TUCHYHKITIEIO, sTKa 3yMOBJICHA
HOIIKO)KEHHSM MPOKCUMAJIbHUX 3BUBUCTUX KaHAJIbIIB HUPOK Y BUTJISIL
amMiHOAIMAYpii, TIOKO3Ypii 1 rinepdocdarypii, TOOTO B TOMY, IO CKJIaJIa€ CUHAPOM
®ankoni (Fanconi). [Ipuunna 11i€l AuCPyHKIIIT MOKH 110 HE 30BCIM BUSCHEHA, ajie
eKCIIEPUMEHTAJIbHO Ha TBAPUHAX 1 B KYJIbTYP1 TKAHUHU JIOBEACHO, 1[0 COJII CBUHIIIO
aKyMYJIIOIOTHCSA B MITOXOHJIPISAX 1 IOPYIIYIOTh MITOXOH IpiaibHe auxanus. [Ipu
XPOHIYHOMY CaTypHI3MI XapakTepHa MosBa KUCIOTOCTIMKUX BHYTPIIIHbOSAIEPHUX
BKJIFOYEHb B €MITENAIbHUX KIIITUHAX IPOKCUMAIbHUX KaHaIbLIB He(GpoHy. L1
BKJIFOUEHHSI MICTATh MarHii, KaJblliil, CBUHEIb 1 TpoTeiHu. ke 6 He Oyio iXHe
MOXOJIKEHHS, BUSIBJICHHS [IUX BKJIIOYEHD € BAXKIIMBOIO MOP(HOIIOTIUHOIO 03HAKOIO
caTypHI3My. Y JESKHUX XBOPUX MOKE CIIOCTEPIraTUC PO3BUTOK XPOHIYHOTO TyOyJI0-
IHTEPCTHULIIAIBHOTO HEPPUTY 1 XPOHIYHOI HUPKOBOI HEAOCTATHOCTI.

JIJ1st XpOHIYHOTO CaTypHI3MY XapaKTepHUN PO3BUTOK XPOHIYHOTO TIHTIBITY 1 MOSIBA B
MOPOKHUHI pOTa TEMHOI OOJISIMIBKH Ha sICHaX, Tak 3BaHl “‘CBUHIICBI sicHA.
AHaJOT14H1 3MIHU BUSABJISIOTHCS MIPU OTPYEHHI PTYTTIO 1 BicMyToM. CKyITYeHHS
CBUHIIIO B emi(i3apHUX KIHISX TPYyOUaCTUX KICTOK Yy JITEH MalOTh XapaKTepHUI
BUTJISAJl HA pEHTIeHOTrpamax.

[HTOKCHKALIIST CBUHIIEM MOKe OyTH 3arajioM MorepekeHa, 0Co0IMBO y aiTeil. 3aKoHH
3a00pOHSAIOTH BUKOPUCTOBYBATH (papOu Ha OCHOBI CBUHIIO, TaK CaMO SIK 1 HOTO
NPUCYTHICTh B HUX. JIOTpUMaHHS IUX 3aKOHIB MIOMOE X04a OM YaCTKOBO BUPIIIUTH
npo0iemMy HUX “TUXHX eniaeMin’.

3axBOpIOBaHHS, SIKIi BUKJINKAKTHCH MUILIL IKOM.

ApceHi3M, a00 OTpY€EHHS MU IKOM, HACTUIbKY MOIIUPEHE U yI00JIeHE B €OXY
CepeIHbOBIUYS, Ha IIACTA B HAIIl Yac - Ty’Ke PIAKICHA XBOpoOa.

Comni, okcuay 1 mapy MUIL Ky HaJ[3BU4aitHo HeOe3neuHi. [Ipenapatu Ha OCHOBI
MUII’ IKY BUKOPUCTOBYIOTHCS B IKOCT1 TepOilUIiB i OONPUCKYBaHHS PPYKTIB, y
SIKOCT1 THCEKTUIUAIB, OTPYTH JJIS IIYPIiB 1 B 6ararbox MPOMUCIOBHUX MpOIECcax.
Po3pi3HstoTh rocTpuii i XpoHiuHMIi apceHi3Mm.

['ocTpe oTpy€eHHs, sike B OCHOBHOMY CIIOCTEPITra€ThCs MPH CYIlUAl a0 TOMILIU/I,
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piAKICHE, ajie XpOHIYHE OTPYEHHSI Yepe3 TPUBAIHMM KOHTAKT 13 MUII IKOBUM ITHJIOM,
napamu (SIK y MpOMHUCIIOBOCTI, TaK 1 B CLTbCBKOMY TOCTIOZIAPCTBI) € HEP1IKO
NPUYUHOIO CMEPTI 1 B HaIIIl JIHI.

MexaHi3M BIUIMBY Ha KJIITHHY 1€ IIJTKOM HeBHsiICHEeHUH. [IpoTe BimoMo, 1110 MuI’ ik
3’eAHy€eTheA 13 cynbdrinpiibHumMu rpynamu (SH - rpynmamu). Ock yomy mipu
XPOHIYHIM IHTOKCHUKAIIIl MU’ IK HAKOTTUYYETHCS Y BOJIOCCI, HITTAX, €MiAepMIcI 1
MO>KE TaM BUSBISTUCSA. MOXKIIMBO, MUIII’IK MOK€ 1HAKTUBYBATU €H3UMH, SIKI MICTATh
SH - rpynu 1, TaKUM YUHOM, OyTH 1HT101TOPOM TUXATBLHUX (DEPMEHTIB.

[IposiBu apcenizMy 3aiexarsb Bi 1034. JlocuTh ManieHbKka /1032 B 30 MI TPHOKCHULY
MUII’ SIKY MOK€e OyTH CMepTeNbHOI0. 3HAUHI JJO3U I1€1 CUIIBHOI OTPYTH MOXKYTh BOUTH
npoTsAroM 1-2 roauH, BUKJIMKAIOUU B OCHOBHOMY BUpaKeHY nepudepiny
Ba30IMJIATAIi 0, Pi3KE 3MEHIIIEHHS 00’ €My ITUPKYJIIOI0Y0i KPOBI 1 IIOK.
[TpurmyckaroTh, 0 MUII SIK JTi€ SIK ASTPECcop IEHTPATbHOI HEPBOBOI CUCTEMH 1 BEJIE
710 TIapajiidyy Ba30MOTOPHHX HEHTPIB. SKIIO OTPY€EHHS MEHII 3HAYHE, TO MiCTs
nepuoi J00M OCHOBHI MOP(OJIOTTYHI 3MIHU BUSIBJISIOTHCS B CyJIMHAX, TOJIOBHOMY
MO3KOBI, IITYHKOBO-KUIIIKOBOMY TPaKTI 1 IKipl. MHOXKHHHI NIETeX1i BUSBISIOTHCS Ha
HIKIP1 1 B CEpO3HIN 00O0JIOHIII BHYTPIIIHIX OPraHiB, 10 MOB’A3aHO 3 AECTPYKLIEIO
0a3anpbHOI MeMOpaHu KamuiapiB. SIKI0 XBOPHil epeKUB J1Ba a00 TPH JIHI, Y IIITYHKY
1 B KAIIKaX MOXHa CIIOCTEpIraTh BUPaXeHE TOBHOKPOB’ s, HAOPSIKY, TIJITHKU
reMoparii Ta Ocepe/Iki KoaryJysiiiiHoro Hekpo3y. B roJJoBHOMY MO3KOB1 BUSIBISIETHCS
nudy3Ha remopariyia iHGUIbTpallis, 3yMoBieHa (piOpUHOITHUM HEKPO30M CTIHOK
KaIuisapiB, HAOPSK. Y CyJIMHAX MIKPOIUPKYJIATOPHOTO pyciia (OpMYyIOThCS TPOMOU,
K1 MOXKYTh OYTH MIPUYMHOIO 1H(PAPKTIB MO3KY.

k1o XxBopuil nepexxuB 4-5 NTHIB, y NAPEHXIMATO3HUX OpraHax, TAKUX K HUPKH,
NEYIHKa 1 CepIIe, BUSABISAETHCSA KUPOBA IUCTPOPisl. Y HMX MALIE€HTIB ILIBUJIKO
PO3BUBAETHCS KapAioBacKyIsipHuil konarnc, aenpecis [THC, sxi npu3BoasTh 10 KOMU
1 cMepTI yepes Jaekinbpka roaut. [lpu miarocrpomy nepedbiroBi XBopoou
CIIOCTEpIraeThesl 0110BOTA, Oe3nepepBHUi Mpody3HUI TOHOC.

KIiTiHI4HO 17151 XpOHIYHOTO OTPY€EHHS MHUILL IKOM XapaKTEPHHUM PO3BUTOK 3arajibHO1
cimabocTi 1 M’s130Ba cinabictp. [ToTiM mosiBasitoThCs iepudepuyni napamiyi. Hepiako
MEPBUHHUHN J1arHO3 MOB’A3aHUH 3 MOSBOIO MIKIPHUX MITMEHTHHUX IUJISIM, XapaKTePHUX
JUTSL XpPOHIYHOT IHTOKCHKAITI1. SIKIIIO BCTAHOBJICHE JIXKEPEJIO OTPYEHHS 1 BOHO BUACHO
3HEUIKO/’KEHE, TO MPOTHO3 CIPUATINBUI 32 YMOBH a/IeKBaTHO IPOBEJECHOTO
nikyBanHs. [Ipu XxpoHidHOMY TIepe6iroBi 3aXBOPIOBAHHS OCHOBHI MOIITKO/KCHHS
JIOKAMI3YIOTHCS B IITYHKOBO-KUIIIKOBOMY TPaKTi, HEPBOBIM CUCTEMI Ta IIKipi. BoHu
TPOXH HAraayloTh 3MiHH, K PU TOCTPiil GopMi OTpY€EHHS, aje MEeHII Baxki. [leTexii
Ha MIKIpl HE HACTUIbKU OaraTto YUCIEHHI 1 MEHII BUPaXKeHi. Y HUIYHKY 1 TOHKIA
KHILILI MAalOTh MICII€ TOBHOKPOB’sI, HAOPSK 1 ApiOHI epo3ii. [omkoakeHHs roJIOBHOTO
MO3KY piAKicHi. binbliie cTpaxknatoTh nepudepiiiHi HepBH, B AKUX PI13KO BUPAKEHI
SBUIIA JAEMI€TIHIZAIIT @ 10 IECTPYKI[ii OChOBUX IUIIH/PIB. XapaKTEepPHI TEMHO-
KOPUYHEBI MIrMEHTAIll1 Ha MIKIP1 Y BUIJISIAL 130JIbOBAHUX €JIEMEHTIB 200 IJIsM, SIKi
3JIMBAIOTHCS MK c00010. Ha JOJIOHSX 1 cTOonax po3BUBAETHCS TiEpKepaTos. Y 1ux
TISTHKAaX 9acTO BUHUKAIOTH SIiIEPMOiTHI KapIIMHOMH. Y HUPKaX 1 MediHII
MOp(}OJIOTiuHI 3MIHU MOII0H1 10 THX, SIKI CIOCTEPIraloThCsl IPU TOCTPOMY OTPYEHHI.
B nanwuii yac yBary BueHUX MPUBEPHYJIN BUIAIKU PaKy JETE€Hb 1 aHT10CApKOM
MEYiHKH, SIK1 PO3BUBAIOTHCS Y BUHOTPaAapiB, 00 BOHU MalOTh KOHTAKT 13
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MIECTUIIAMU, K1 MICTSATHh MUIII SIK.
XBOpoOu, AKi BUKJIUKATHCA BiOpamicro.

BiOpauiiina xBopo0a BuHUKa€e y poOITHUKIB, K1 BUKOPUCTOBYIOTh Y MPOIIEC] CBOET
TPYAOBOI AISUTBHOCTI BIOpaIiiHy TEXHIKY: THEBMATHYH1 MOJIOTKH, YCTAHOBKH TSI
1UTihOBKH 1 TTOTIPYBaHHS METAJICBUX 1 IEPEB’ STHUX BUPOOIB, ISl YITIILHCHHS
0eToHY, ac(paIbTOBUX MOKPHUTTIB JIOPIT, 3a0MBaHHS T1ajIb TOIIIO.

3axBOPIOBaHHS Ma€ XPOHIUHUM 1epedir. Y poOITHUKIB BUHUKAE KITIHIYHA Ta
MOp@oJIOTiYHA KapTUHA 00JIITEPYIOUOro eHIapTePIiTy. 3MIHU CYJIUH
CYNPOBOJIKYIOTHCS TTOPYIISHHSIM XapuyBaHHS TKAaHWH BEPXHIX 1 HUKHIX KIHIIBOK.
P03BHBalOTHCS KOHTPAKTYpH NaJbLiB, AePOPMYIOUN apTPO3, HA 3aKJIFOUHOMY €Tarli
- TaHTPEHA MAaJBIIB KUCTI 1 CTIM. Y COMHHOMY MO3KOBI1 BII3HA4aIOThCS TUCTPODIuH1
3MIHM aX JI0 TIOBHOT 3aru0esni HelpoHiB. Y roJIOBKax KICTOK 3am’sICTKa, B emidizax
IIPOMEHEBOI 1 JIIKTHOBOI KICTOK CIIOCTEPITatoThCs KICTO3HI OCEPEIKH PO3PLIKEHHS 1
CKJIEPO3Y.

XBOpoOH, 5IK1 BUKJIMKAIOTHCA BINIUBOM €JIEKTPOMArHITHUX XBUJIb Pa104acToT.

EnexTpoMarsiTHi XBuJjii pagioyacToT 3HaX0IATh IIMPOKE 3aCTOCYBAHHS B 00JIACT1
pazio (paaiojokanii, paJloHaBiraili, paaioacTpoOHOMIi, paJiOdiHIHHUX 3B’ A3KIB —
pazniorenedoHu ToII0), TeIeOaueHHs, IPU MPOBeIeHHI (i310TepaneBTUIHUX
IPOLEYP.

Po3pi3HsI0TH:

—wmikpoxBuwii (MKX), abo cynepsucokouactoTHi (CBY) 3 gopxunHorwo xBuii Big 1M g0 1
M; yabTpakopoTki xBuwi (YKX), abo xBuii ynbrpaBucokux dactoT (YBY) 3 moBxkuHOIO
xBuii Big 1 go 10M;

— xopotki xBuil (KX), abo xBuni Bucokoi yactotu (BY) 3 nosxunoro xBuii Big 10 go 1000
M 1 OlIbIIIE.

['ocTpux cMepTenbHUX BUMAAKIB CEPeJI JIFOACH, sIK1 MiANau M MAaCUBHUHN BIUIUB
€JIEKTPOMArHITHUX XBHJIb PAA104aCTOT, HE OITUCAHO.

XPpOHiYHUI BIVIMB €JIEKTPOMATHITHUX XBHJIb MAJIUX IHTEHCUBHOCTEH pajioyacToT
PI3HOMaHITHHX J1ana30H1B 3yCTPIYAETHCS Y MPOMUCIOBOCTI, Y POOITHUKIB
paaioTeNneBi3iHUX 1 pajiopeNeHHUX CTaHIIIM, Y MEIIKaHIIIB MPUJIETIIUX paiioHiB. B
0ci0, 5Kl TOCTpaKaaJiv, BIJ3HAYAETHCS YPaKeHHS (PYHKIIIT HEPBOBOI, CEPIIEBO-
CYJMHHOI CUCTEM 1 CTaTEBUX 3aJ103.

[TaTomopdomoriuHi 3MiHH BUSBISIOTHCS Y CHHAICAX 1 YyTJIMBUX HEPBOBHUX BOJOKOHIISIX
PELENTOPHUX 30H IIKIPH BHYTPIIIHIX OPTaHiB. Y TOJIOBHOMY MO3KOBI OPYIIY€EThCS
HelpocekpeTopHa (PyHKIIIsI HEHPOHIB rinoTajgaMi4HOl 001acTi, 10 CYIPOBOIKYETHCS
CTIAKMM IaJIIHHSM apTepialbHOTO THUCKY. B Miokapai Mae Miciie )KkupoBa 1uctpodis
KapJ1OMIOLHUTIB. Y CiM’SIHUKAaX BUHUKAIOTh JUCTPO(DIUHI 3MIHU T€pPMIHATUBHOTO
emiTeNito ax /10 iloro Hekpo3y. HaliBupasHimi kiaiHIYHI Ta MOP(OJIOTIYHI 3MIHU
BIJI3HAYAIOTHCS y pe3ynbTaTi BIUIMBY MikpoxBuiib (MKX).

XBopoOH, IKi BUKJIHKAKTHCH BIVIMBOM BUPOOHUYOI0 IIymy (IIIyMoOBa XBOpooa)

[1ix 1ryMoBOIO XBOPOOOIO pO3YMIIOTH CTiiiK1, HEOOOPOTHI MOP(OJIOTIUHI 3MIHU B OpraHi
CIIyXY, 3yMOBJIEH1 BIULTMBOM BUPOOHUYOIO IIyMY.

[Tpu rocTpoMy HaMOTYKHOMY BILUIMBOBI IITyMY 1 3BYKIB CITIOCTEPITa€ThCs 3arn0eb
cripansHoro (KoprtiiB) oprana, po3puBu 6apabaHHUX NEPETUHOK, KPOBOTEUA 3 BYX.

[Tpu XpOHIYHOMY BILUTUBY BUPOOHUYOTO IIyMY CIIOCTEPIraeThCs aTpodist CipagbHOTO
Oprasa i3 3aMilleHHsM HOro BOJOKHHUCTOIO CIIONYYHOIO TKAHMHO0. 3MIHH B
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CIIyXOBOMY HEPBI1 MOXYTbh OYTH BIACYTHIMU. B cyrino6ax ciayxoBHX KICTOUOK
CTIIOCTEPIraeThCsl TYTOPYXOMICTb.
MeTteouyT/IUBIiCTD i XBOPOOH, AKi BUKIUKAIOTHCS BILIMBOM aTMOC(EPHOTro THCKY

MeTeouyTJIUBICTD - I1€ pEaKIlis OpraHi3My Ha BIUIMB METEOPOIOTIYHUX (TTOTOTHMX )
YUHHUKIB. MEeTeOUyTIUBICTh IOCUTH IIIMPOKO MOLIMPEHA 1 BUHUKAE MPU OYIb-IKHUX,
ajie yacTillle He3BUYHUX JJIs JaHOI JIFOIUHU KiIIMaTHYHUX ymoBax. [loroay
“BiquyBae” OLsl TPETUHM MEIIKAHI[IB MOMIPHUX MUPOT. OCOOIUBICTIO IIUX PEaKIIii €
T€, 1110 BOHU BUHUKAIOTh y 3HAYHO1 KUIBKOCTI JIFOJIEH OJTHOYACHO 31 3MIHOIO
METEOPOJIOTIYHUX YMOB ab0 JEII0 BUMIEPEIKYIOUH iX. MeTeouyTIuBICTh IABHO
BUKJIMKAJa MOJUB 1 HABITh CTPax JIIOJUHHU MEepe] HE3PO3YMUIUM SBHUIIEM PUPOJIH.
Jlropeit, siKi BIAYYBaIOTh MOTOy, HA3UBAJHU ‘“KUBUMHU OapomeTpaMu’”’,
“OypeBicCHUKaMuU”’, “TIPOPOKAMH MOTOH .

VYke B TaBHUHY JIIKapl 3/10raayBalucs PO BIUIUB MOTOJIM HA OpraHi3M. Y TiOETChKil
MEJUIMHI BKa3YEThCH, 110 “00J1 B Cyria00ax NOCHIIOIOTECA Y TOLUIOBY MOTOY 1 B
nepion Benukux BiTpiB”. [lapanensc nucas: “ToMy, XTO BUBYUB BITPHU, OJIMCKABKY 1
MOTOJTy, B1JTOME MTOXO/IPKEHHSI XBOPOO .

[IposiBM METEOUYTIMBOCTI 3aJI€KaTh BiJl IOYATKOBOIO CTaHy OpraHi3My, BIKY, HassBHOCTI
SIKOTOCh 3aXBOPIOBaHHS 1 MOr0 XapakTepy, MIKpOKIIIMATy, B SIKOMY JKHBE JIIOANHA, 1
CTYIIEHs 11 akaimamuzayii 10 HOro. MeTeoUyTIMBICTh YaCTIIIE BiJI3HAYAETHCS Y
JHoJIeH, siKi Masio OyBarOTh Ha CBIKOMY TMOBITPI, 3alHATUX PO3YMOBOIO Iparlielo,
BEJIyTh CUJISIYU CIIOCIO KUTTS 1 HE 3aiiMatoThbes Pi3KynbTyporo. Came B HUX 3BYKEH1
30HU TaK 3BaHOTO MIKPOKJIIMAaTUYHOIr0 KoMdopTty. i 310p0oBO1 JIIOJUHU
METEOpOJIOTIYH1 KOJIMBAHHS, SIK MPaBUII0, He HeOe3neuHi. [Ipore y monei, saxi He
BIJIUYBAIOTh MOTOJTy, PEaKIii Ha HET BCE 3K BUSIBISIOTHCS, XOUa YaCOM 1 HE
YCBiTOMITIOIOThCA. IX HEOOXiHO BpaXoByBaTH, HAPUKIAJ, Y BOIIIB TPAHCIIOPTY.
[Ipu pi3kiii 3Mi1HI METEOYMOB 1M CTa€ Ba)ku€ CKOHIICHTPYBATH yBary. 3B1ICH MOXe
3pOCTaTH YMCIIO HEIIACHUX BUMAKIB. Y pe3ynbTaTi XBOpoO (IpuIly, aHT1HH,
3amajieHHs JIEreHb, 3aXBOPIOBaHb CYrio0iB) a00 MepeBTOMHU OMIPHICTH 1 pe3epBU
OpraHi3My 3HIKYIOThCS. CaMe TOMy METeOUyTIUBICTh Bif3HaYaeThes y 35-70%
XBOpHX Ha pi3H1 HeAyTH. Tak, moroay BiuyBa€ KOKHA JIpyra JIIOAUHA 3 XBOPOOAMHU
CEpPLEBO-CYIMHHOI CUCTEMM.

3HauHi aTMOc(hepH1 3MIHM MOXKYTh BUKIIMKATH TEPEHAIIPY>KEHHS 1 3pUB MEXaHI3MiB
amanrarii. Tosi KoMMBaIbHI MPOIECH B OpraHi3Mi - 010JIOTIYHI pUTMU
CHOTBOPIOIOTHCS, CTAlOTh XaOTUYHUMHU. D1310710T14HY (0€3CUMIITOMHY) MOTOHY
pEaKIliro MOKHA MOPIBHATHU 31 CIIOKIHTHUM 03€POM, TI0 SIKOMY WIyTh XBHJI Bij
JeTeHbpKoTOo BiTpy. [laTonoriyna (XxBopoOIMBa) MOTOIHA PEAKIIis MPEICTABIISE CBOTO
poay BereTaTuBHY “Oypro” B opraHi3mi. COpHsIOTh ii pO3BUTKY MOPYLICHHS
peryisiii eecemamusHoi Hepaogoi cucmemu. Yucao BereTaTUBHUX PO3JIAJIiB
OCTAaHHIM 4acOM 3pOCTa€, IO MOB’SA3aHO 3 JI1€10 HECTIPUATIUBUX YUHHHUKIB CYy4acHO1
HUBLTI3ALIT: cmpecy, nocnixy, einoouxamii, nepeioants i HedoioanHs moujo. J1o Toro
Xy pI3HMX JroJiel QYyHKIIOHATBHUN CTaH HEPBOBOI CUCTEMHU JAJIIEKO HE OJHAKOBHUH.
[le Bu3HaA4a€e TOM (pakT, M0 HEPIAKO MPU TUX CAMHUX 3aXBOPIOBAHHSIX B1A3HAYAIOTHCS
JlaMeTpaIbHO MPOTHIIEKH] TOTOJIHI PEaKIIii: CIPUATINBI 1 HeCpHUATIuBIL. YacTimie
METEOUYTJIMBICTh CITOCTEPIra€ThCA B OCI0 31 C1aOKUM (METaHXOJMIKN) 1 CHIIBHUM
HEBPIBHOBAKEHUM (XOJIEPHKH ) TUIIOM HEPBOBOI CUCTEMU. Y JIIOEH CUILHOTO
BPIBHOBA)XEHOT'O THITY (CAHTBIHIKH ) METEOUYTIUBICTh BUSBISETHCS JIUIIIE PU
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ocnabieHH] OpraHizmy.

Ha oprani3m BIuIMBae sk Moroja B LIJIOMY, TaK 1 ii okpemi komnoHeHTH. KonnBanHs
0apOMETPUYHOTO TUCKY JIIOThH JBOMA IUIIXaMH: 3HIKYIOTh HACHUEHHS KPOBI
KiCHEM (epexT OGapoMeTprIHHX “IM’”°) 1 MEXaHIYHO APATYIOTh HEPBOBI 3aKIHUCHHS
(peuenTopw) mIeBpHU (CIU30BOI OOOJIOHKH, sIKa BUCTUJIAE TIIIEBPATIbHY TTOPOKHUHY),
OuYepEeBUHU (BUCTUJIA€ YEPEBHY NTOPOKHUHY), CHHOBIAJIbHOI O0OJIOHKH CYTJI001B, a
TaKOX PelenTopu CyauH. Y €Bporni aTMocPepHHil TUCK HANMIHIUBIIIUHT Yy
[TpubanTuIll, Ha MBHIYHOMY 3ax0/i 1 miBHOY1. Came TyT MOoHaJ yCe BiA3HAYa€ThCs
METEOUyTJIMBICTh Y XBOPUX Ha CEPIIEBO-CY/IMHHI 3aXBOpIOBaHHs. BiTep BuKIMKae
CWJIbHE 30y/IKEHHSI HEPBOBO1 CUCTEMHU, MOPA3HIOIOYH PELEITOPH IIKIPH.

B ocTtanH1 poku ofeprkana HOBUI HaNpsIMOK Y BUBUYCHHI BIUTMBY METEOYMOB Ha
OpraHi3M Tak 3BaHa ‘“‘CHHIPOMHA METEOIAaTOJIOTIA, IKa BKJIIOUYA€E CUMIITOMU
MeTeonaTii, 3yMOBJIEHI KOMOIHOBAHOO J11€10 0apPOMETPUYHOTO TUCKY i
aTMOC(EpHHUX aHOMAIIIM TaKUX SIK Ip03a, TapsAdl 1 CyX1 BITpU, TyMaHH, CHITONa/l
Too. Tak, HanpHUKIaa, CHHAPOM MOIyAeHHOro BITpY y ®paHuii; cuHIpOoM
niBJIEHHO-3axiaHoro BiTpy y llIBeliuapii, CHHAPOM MIBHIYHUX BITPiB (HOPAM), K1
IMyTh Ha AniepoHcbKoMy miBOCTpoBI (baky), 3a JTaHUMU PI3HUX YYEHHX,
BILTMBAIOTh HA CAaMOTIOYYTTA NMPUOIU3HO Yy 75% MelIkaHI[iB IuX paioHiB. Bonu
MIPOBOKYIOTh MPUCTYIU CTEHOKAPIL MPH iuemMiuHiti X6opooi ceplisl.

Bosoricte moBiTps BiJirpa€e posib y MiATPUMII HIUTHHOCTI KUCHIO B aTMOC(hepi, BIUTUBAE
Ha TeIUIOBUM OOMIH 1 mOoToBHALICHHS. OCOOJIMBO YyTIMBI 10 BUCOKOI BOJIOTOCTI
XBOPI Ha 2inepmoHiyHy Xx60pooby Ta amepockiepo3. Y OUIbIIOCTI BUMAIKIB
3arOCTPEHHSI 3aXBOPIOBAHb CEPIIEBO-CYJUHHOT CHCTEMH BUHUKAE TTPU BUCOKIN
BigHOCHIM BoorocTi (80-95%). ¥V Garatbox Jrojieii T01I0B1 JHI HaKIaJalTh
B1IOUTOK HaBITh HAa 30BHIIIHIN BUTJIS, HEPIAKO Jiuile cTae Omiaum. [Ipu pizkiil 3MiH1
TEeMIIepaTypy BUHUKAIOTh CIajaXy TOCTPUX PECIPATOPHUX 1H(PEKIIHHUX
3axBoptoBaHb. Y ciuHi 1780 p. B IleTepOyp31 TeMiiepaTypa noBITPs HIABUIIHIOCS 3 —
44°C no + 6°C npoTarom ojHI€T HOY1, B pe3yJIbTaTI 4HOT0 3aHeayxajno Ouis 40 Tuc.
MEILKAHIIIB. 3HaUHE 301IbIIIEHHS BUTIAJKIB TOCTPUX PECIIPATOPHUX 3aXBOPIOBAHb
Bi3Havanocs y TamkeHTi B mucromnai 1954 p., koim temneparypa moBiTps 3 +4-
+15°C 3uusunacs 1o -21°C . Jlo TOro X IyB pi3KUil MIBHIYHUHN BITEP, SIKAW TITHSB Y
MOBITPSI MacH Kparmeib BOJIU, MICKY 1 MIKpOO1B, 10 3HAXOAWIUCS B HUX, Y MICTI
BUHUKHYJIY CTIajlaXx¥ iHPEKIIMHNX 3aXBOPIOBaHb. HecpusTINBO i€ HA OPTaHi3M 1
HAJTUIIIOK TTO3UTUBHHUX a€pPOIOHIB, IO CIIOCTEPITAETHCS B Tapsidy 1 BOJIOTY MOTOY 1
MO>K€ BUKJIMKATH 3aTOCTPEHHS 3aXBOPIOBAHb cepIlsl. B ocTaHHI pOKH BEJIHKE
3HAYCHHS HAJIA€THCS 3MIHAM COHSYHOI aKTUBHOCTI 1 MArHITHOTO TIOJIST 3eMJTi
(reomarsiTHi 6ypi). IXHs i Ha opraHi3M BUSBIAEThCA 32 1-2 HI 10 3MiHH TIOTOIH, Y
TOM Yac SIK 1HIII MeTe0(aKTOPH BILUIMBAIOTH OE3MOCEPEIHBO /10 a00 i1 Yyac
MPOXOJIPKEHHS MOBITPSHUX Mac (LIMKJIOHY a00 aHTUIMKIIOHY). He3BuuHa criiika
MOro/1a, SIK MPaBUJI0, TEK HECTIPUATIMBO i€ Ha opraHi3M. Y juctonani 1977 p.y
CapatoBi TpuBajio 30epirajiacs Teria BoJiora noroja i3 CHiibHUMU TymaHami. Lle
MPUTHIYYIOYH AI5U10 HA TICUXIKY JIFO/IeH, 3HIXKYBAJIO MPale3AaTHICTh, BUKIUKAIIO
NepeHaIPyKEHHS HEPBOBOI CUCTEMHU.

Po3pi3HAIOTE TpH CTYIIEHI METEOUYTAUBOCTI. JIETKHIA CTYIiHb BUSBISETHCS TUTBKA
Cy0’eKTUBHUM He3aykaHHSIM. [Ipy BUpaxeHiil MeTeouyTIMBOCTI (CEpEeIHbOTO
CTYIEHS) BIA3HAYAIOTHCS YITKI 00’ €KTUBHI 3CYBU: 3MIHU apTEPIaIbHOTO TUCKY,
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eJIeKTpoKapiorpamu Toio. [Ipu BaxkomMy CTyImeHi METeOUyTIANBOCTI
CTHIOCTEPIratoThCs PI3KO BUPAKEH1 NOPYILIEHHS, BOHA POSBISETHCS 11’ AThbMa TUIIAMU
METeOoNnaTHYHNX peakiiil. [Ipu ceprieBoMy T BUHHKAIOTH OOJI1 B IIJISHIN CepIld,
3agumika. MO3KOBUN THUI XapaKTEPU3YETHCS TOJIOBHUMU OOJISIMH, 3aI1aMOPOYCHHIMH,
IIYMOM 1 J3€HBKOTOM Y T'OJIOBI. 3MIIlIaHUH THII - TOE€JHAHHSIM CEPLIEBUX 1 HEPBOBUX
nopyueHs. [Ipu acTEeHOHEBpOTUYHOMY THIII BIJI3HAYAIOTHCS M1ABHUILECHA
30y/KYyBaHICTh, IPATIUBICTh, O€3COHHS, 3MIHIOETHCS apTepiaIbHUI THUCK.
3yCcTpivyaroThes JIOIH, sIKI HE MOXKYTb YITKO JIOKaNi3yBaTH MPOSBU METEOUYTIUBOCTI.
Ile HeBHM3HAYCHUH THUII peaKIlii: 3arajibHa ci1abicTh, O1Ib 1 JIOMOTa B CyIJIo0ax,
M’s13axX.

Oco0wu, sK1 CTpaKIaI0Th BAKKOO METEOUYTIIUBICTIO, TOBUHHI 3HAXOAUTHCS TI1]1
CHeLiaIbHUM JUCIIAHCEPHUM CIIOCTEPEKCHHSIM.

XapaxTep 1 po3Mip MOIIKOIKEHb, 3yMOBIICHUX BIIUBOM aTMOC(EpPHOr0 THCKY,
3aJIEKUTH BIJl PO3MIPY (aMIUTITY M) BIAXWIEHb aTMOC(EPHOTO TUCKY 1, TOJIOBHUM
YUHOM, B1JI IIBHIKOCTI OTO 3MIHH.

JlexoMIipeciiiHi 3aXBOPIOBAHHS HallyacTillle BAHUKAIOTh Y BOA0JA31B (MpU
rMOOKOBOAHUX 3aHYPEHHSX ), Y JIbOTYMKIB, POOITHUKIB Y KECOHAX (KECOHHA
XBOp00a) B pe3yibTaTi HACHYCHHS KPOBI 1 TKAHWH OPraHi3My a30TOM, TellieM abo
IHIIMMHU ra3aMu B IepioJ1 nepeOyBaHHS JIIOJIMHU B 30H1 BUCOKOT'O TUCKY 3 HACTYITHUM
HOro 3HIKEHHSIM - IeKoMIIpeciero. HacuueHHs TKaHWH opraHi3My a30TOM a0o rejieM
y 30H1 MIJBULIEHOTO TUCKY MPOJIOBXKYETHCS 10 BUPIBHIOBAHHS THCKY LIUX ra3iB y
BJMXYBaHOMY IOBITpI1 3 iXHIM THCKOM y TKaHHHaXx. Llei mpouec 3BuuaifHO TpUBae
JIEKUJIbKA TOANH, MPUYOMY Pi3HI TKAHUHU HACHYYIOTHCSI a30TOM a00 TejIieM 3 Pi3HOIO
mBHUAKICTIO. KpoB, HanmpuKiaa, HACUIYETHCS MIBUIIIE, HIXK )KUPOBA TKaHWHA, aJle
OCTaHHSI pO3YMHSE a30T B 5 pa3iB Kpalle, HK KpOB Ta 1HII TKaHuHU. HacuueHHs
TKaHWUH a30TOM TIPH TUCKY 110 4 am. 2 (Ipu JOTPUMaHHI PaBUI CTBOPCHHS
MiABUIICHOTO THCKY) HE BIUIMBAE HA OPTaHi3M HECTPHUATINBO. [IpoTe mpu mBuIKOMY
nepexol 13 30HU BUCOKOTO TUCKY B 30HY 3HM)KEHOT'O TUCKY 3aiBUIl pO3UYMHEHUN a30T
HE BCTUTA€ BUBOAUTHCS Uepe3 JIEreH1, BHACIIIOK YOTr0 € Mepexij ra3iB KpoBl 1 TKAHUH
13 PO3YMHEHOT0 CTaHy B ra30MoAiOHMIA 3 YTBOPEHHSIM ITyXUPIIIB.

be3nocepeHb0OI0 NPUYUHOIO IEKOMIIPECIHHUX 3aXBOPIOBaHb € 3aKyNOpKa KPOBOHOCHHUX
CYJUH ra30BUMHU MYXUPLSIMU a00 CTUCKYBaHHSI HUMU CYCiHIX TKaHUH. CyTTeBe
3HAYEHHS MalOTh CYNMYTHI YUHHHUKH - BaXKKa (Di3U4HA poOOTa, OXOJIOIKEHHS
Oprasi3my, TpaBMH TOIIIO.

O3HakM 3aXBOPIOBAaHHS HAMUYacCTIIIE 3’ ABJISIOTHCS MPOTATOM IMEPILOT TOAUHHU MICIIS
BUXOJIY 13 30HH BUCOKOTO THCKY, aji¢ HEPIJIKO 1 3HAYHO Ti3HiIIe. 3aXBOPIOBAHHS
MPOSIBIIIETHCS MIKIPHOIO CBEPOJISTUKOI0, OOJIIMU B cyriio0ax 1 M’ si3ax. HaiiBaxui
KJIIHIYHI CHMIITOMH BUHUKAIOTh MPH 3aKYIOPILIl Fa30BUMH MYXUPLSIMU CYJIUH MO3KY,
JIET€Hb Ta IHIIUX KUTTEBO BAKIUBUX OPraHiB.

[Tpu ypaxkeHH1 CyIH MO3KY CIIOCTEPITAIOThCS 3aNaMOpoOUeHHs, OTIYIEHHS, 0.1080MA,
cnaliCTh, HenpumoMmHicmy, 1HO1 Iape3u 1 napaniyi. Ilpu ypakeHH1 CyJUH JIeT€Hb
BUHUKAIOTh 3arpyAUHHUN OLJ1b, PI3KUN KaIllleb. 3aJIe’KHO BiJl BAXKKOCTI
3aXBOPIOBAHHS CMEPTh MOXE HACTYHUTH 200 Yepe3 KiJIbKa XBUJIMH MiCTs
nexommpecii, abo IpoTIroM Bif OAHIET 100U A0 TPHOX THUXKHIB.

[Tpu mBMAKOMY HACTaHHI CMEPTI CUJIBHO BUpaXXEeHE TpyIHE 3aay0iHHs. Bin3HauaeThcs
nomupeHa eM@izema miIKipHOi KIITKOBUHU TylyOa, mui Ta nuis. [Ipu nanpnarii
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HIKIpH BIIYYTHA KpemiTalis (Haraaye XpycKiT CHITY mia Horamu). Uepes HasBHICTb
ra3zy B KPOBOHOCHHUX CyJHHAaX 1 HEPIBHOMIPHOMY KPOBOHAIIOBHEHHI CYANH
MIKpOLIMPKYJISITOPHOTO pyciia IiKipa Ha0yBae MapMypoBoro Burisany. Kpos, sika
3i0panacs y BeHax, 3aJUIIAEThCS PIIKOIO (BHACIIIOK TIMOKCIT) 1 Ma€e TIHSBHMA BUTIIS.
[Ipy MIKpOCKOTIIYHOMY JOCIIIPKEHH] BHYTPIIIHIX OPraHiB Y CyJWHAaX BiJI3HAYAETHCS
BeJIMKa KUIBKICTh MyXHUPIIIB MOBITPs (TazoBa eMO00:1is). B ereHsx BUABIAIOTH
HaOpsIK, MEPUBACKYJISIPHI KPOBOBUJIMBHU, IHTEPCTUIIIATBHY eM(]izeMy, B MEUiHIT -
KUPOBY AUCTPOQit0. Y TOJIOBHOMY 1 CIIMHHOMY MO3KOB1 € MHOXKHHHI JIP10HI1
1IIIEMIYHI OCEPEIKH CIpOro pO3M’SIKIIICHHS.

[Ipu TpuBasOMY BILIMBOBI IiJIBUIIIEHOTO aTMOC(HEPHOTO TUCKY B TPYOUaCTHX KICTKaxX
BUSIBIISIIOTH OCEPEIKU PO3PIIKEHHS 3 TepU(POKATLHUM CKIEPO30M, y Cyrio0ax —
nehopMyIOUnii 0CTE0APTPO3.

HaliepexkTuBHIIINN METO JIKYBaHHS - PEKOMITIPECis, TOOTO MiABUILICHHS THCKY 3
HACTYITHUM TOBUIBHUM HOTO 3HIKEHHSIM.

PajianiiiHe momIKoIKeHHS

Paniauis - ne eHeprisi, moiaHa B eJICKTPOMATrHITHUX XBWIAX i yacTuHKaX. Tumm,
YaCTOTH 1 O10JIOTTYHHUIA €PEKT eIeKTPOMArHITHOT pajiialii MmiacyMOBaH1 B TaOIHII
24.1. Ipubnuzno 80% BUNPOMiIHIOBAaHb BUXOJIUTH BiJI MPUPOTHUX JIKEPEII,
BKJIFOYAI0YM KOCMIYHE BUIIPOMIHIOBAHHS, YIIbTPadioIeTOBE CBITIO 1 MPUPOIHI
PaIIOHYKIIIIA, 0COOIMBO ra3 pafoH. [Hmn 20% BUHUKAIOTH 3 PI3HUX 3POOJICHUX
JIOAUHOIO JDKEpe: JHKepes paaio- 1 MIKpOXBUIILOBOTO BUITPOMIHIOBAHHSI, aTOMHHX
eJIeKTpocTaHLii Toio. He3Bakarouu Ha Te, 1110 MaTOJNOr14Ha Aisl BACOKHX /103
OTPOMIHEHHS BIPOT1IHO J0BeIeHA, €(HEeKT HU3bKUX JI03 1HO/II € IPSIMO MPOTHIICKHUM.

EnexkTpoMardirHe BUNPOMiHIOBAHHS MMOJUISETHCS HA iOHI3yI0Ue Ta HeioHi3yI0Ye.

J10 HeioHi3y1040r0 BiTHOCUTHLCS BUITPOMIHIOBAHHS 3 BEJIMKOIO JJOBKUHOIO XBHJII 1
HU3bKOIO YaCTOTOIO: PaJioXBMJIl, MIKPOXBWIbOBE, YJbTpadioieToBe Ta
iH()pavepBOHE BUNIPOMiHIOBAHHS, BUAUME CBIiT/10. Lle BUIPOMIHIOBaHHS
MPU3BOJUTH 0 BIOpallii 1 poTalli aroMiB 010JI0TTYHUX MOJIEKYJ. KOpOTKOXBUIIBLOBE
BUIIPOMIHIOBaHHSI MOK€ 10HI3yBaTH Ta BUOUBATH €JIEKTPOHHU.

PenTreniBcbke, raMMa- i KocMiuHe BUIIPOMiHIOBAHHS BITHOCSTH 0 i0HI3yI040ro_
BUINPOMiHIOBaHHSA. TaKoX 1ICHY€ BUIIPOMIHIOBAaHHS €JIEMEHTAPHUX YACTUHOK:
anb(Qa-, 6era- abo eJIeKTPOHIB, HEUTPOHIB, MIO30HIB 1 HEMTpUHO. EHeprito mux
YaCTUHOK BUMIPIOIOTh y MeraejekTpoHoBoiabTax (MEB).

J1034 i0Hi3y1040ro BUNPOMiHIOBaHHS. /(032 10HI3yIOUOTO BUIIPOMIHIOBAHHS
BUMIPIOETHCS B TAKUX OJIMHUILISAX:

—PpEHTreH: /032 10HI3yI0YOro BHUIPOMIHIOBAHHA, NpH [ii sikoro B 1 em3 HOBITPS
YTBOPIOIOTHCS 10HU, SIK1 HECYTh 3aps]l B OJHY €IEKTPOCTATUYHY OJUHUITIO;
—paj: 103a BUIIPOMIHIOBaHHS, MPU BIUTMBY 5KOi | rpam Tkanunau norimuaae 100 Epr;
—rpe#t (I'p): mo3a BUNPOMIHIOBAHHS, MPW BIUIMBY sKOi | Kr TKaHuHu morimHae 1 Jx
EHeprii;
—Oep: 03a BUMPOMIHIOBAHHA, SKa Mae Oloyoriunuii edekrt, piBHud mii 1 pan
PEHTIeHIBChKOT0 a00 raMMa-BUIIPOMIHEHHS.
—3iBepT (3B): 1032 BUINPOMIHIOBAHHS, sika Mae Oiojoriunuil edekt, piBHud mii 1 I'p
pPEHTreHiBChKOoro abo raMmma-BurpomMineHss; 1 3B gopisatoe 100 Gep.
KuiTuHHI MexaHi3Mu ypa:KeHHSI BUNIPOMiHIOBaAaHHAMU. ['ocTpuii epeKkT ypaskeHHsI
MO€ BapIIOBATH BiJ] BUPAKEHOI'O0 HEKPO3Y MpH Beaukux no3ax (>10 I'p), 3arudeni
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npodidepyrdnx KITHH NMPU cepennix go3ax (Bix 1 mo 2 ['p) go BimcyTHOCTI
riCTONaToNoriYHoro eeKty npu Ao3ax, MmeHmux 0,5 I'p. [Ipu Takux HU3BKUX J103aX
BiI0YBa€THCS MOIIKOKEHHS BHYTPIITHBOKIITUHHUX CTPYKTYp, ocobnuBo J(HK;
IpoTe B OLTBIIOCTI KIITHH aKTHBI3YIOTHCS aJlallTalliiHi Ta pernapaTuBHI MEXaHI3MU
BIJIMOBI/II HA HU3BKI 03U pajiamii. Y KIITHUHAX, K1 BIKWIA, MOXYTh
crocrepirarucst Biaicrpoueni (mi3Hi) egpeKTH iOHI3YI040Tr0 BUNIPOMIHIOBAHHS
MyTalii, XpoMocoMHi abepauii, reHeTHYHA HecTa0lIbHiCTD. [[i reHeTHYHO
MOIIKOJIXKEH1 KIIITUHA MOXKYTb CTaTH OCHOBOIO BUHUKHEHHS 3JIOSIKICHUX ITyXJIUH;
HaWCUJIBHIIIE YpaXKaroThCA TKAaHUHHU, SIKI IIBUIKO POCTYTh. BUIBIIICT MyXJIMH
1HIYKYIOTBCS 10HI3YIFOUMM BHUITPOMIHIOBAHHSM NOTYKHicTIO oHas 0,5 I'p. 'octpa
3aru0enp KIITHH, 0COOJIMBO €HI0TENIaTbHIX, MOKE MPU3BECTH JI0 BIICTPOYCHOTO
nopyuieHHs GyHKI[IT OpraHiB yepe3 KiJbKa MICSIIIB 1 HaBITh POKIB MICIS BIUIUBY
BUIIPOMIHIOBaHHS. 3arajoM, 1€ BIICTPOYEHE MOMIKOIKEHHSI BUHUKAE Y PE3YNIbTATI
JEKUIBKOX MaTOJIOTTYHUX MPOLECIB: aTpodii MapeHX1IMaTO3HUX OPraHiB, 1IEMIi B
pe3yNbTaTi ypakeHHs CyuH 1 (10po3y.

TocTpi epexTn. [oHI3yI0UE€ BUIPOMIHIOBAHHS MOXKE 3allOAISTH Pi3H1 TUITU
nomkoxkeHHs JIHK: yrBopenns nepexpecHux 3B’ s13kiB y 0inkax JJHK, nepexpecuux
3B’s13k1B Mk JtaHioramu JIHK, okcuaartito 1 pyliHyBaHHSI OCHOB, pyHHYBaHHS
BYIUIEBOAHO-(PoChaTHHUX JIAHIIIOT1B, pO3pHUB 0HOTO 1 ABOX JaHioris JJHK. 111
HOIIKO)KEHHSI MOKYTh BUHUKATH SIK B pe3yJbTaTi 0e31mocepeiHbol il
€JIEMEHTapHUX YaCTUHOK 200 KOPOTKOXBUJIHOBOI'O BUIIPOMIHIOBAHHS, TaK 1 B
pe3ynbTaTi Ail BUIbHUX PaJUuKalliB 1 PO3YMHHUX PEYOBHH, K1 yTBOPIOIOTHCA MTPU
MepeKiCHOMY OKHCJICHHI JIITI IIB.

["ocTpi nopyliIeHHs] B TeHETUYHOMY arapaTi KJIITUH BII0YBatOThCA HABITh NPH 11
HeBennukux 103 (Menmie 0,5 I'p). Jlo Takux MOMIKOIKEHb BIIHOCATHCS M1JIBUIIICHA
ekcnpecis C-fos, C-jun i C-MyC MPOTOOHKOT€HIB, IHAYKIIiSI IATOKUHIB, TAKUX SIK
daxTop Hekpo3y nmyxiauHu (TNF), 1 akTuBalliss aHTHOKCUAAHTHUX 3aXUCHUX
(dbepMeHTIB, HaNlpUKJIaa, CYIEPOKCUAY AUCMYTa3u. BinbH1 paaukanu, axi
YTBOPIOIOTHCA Oe3mocepeHhO0 a00 OMOCEPEAKOBAHO TIiJT €0 10HI3YI0UOTO
BUIIPOMIHIOBaHHS, MOKYTh PU3BOAUTH JI0 PO3BUTKY “‘OKHCHOTO CTpecy’, 10
CIIPUYMHSE aKTUBAIII0 TPAHCKPUIIIIIT JEIKIUX PEYOBHH, K1 TOCHIIOIOTH CUHTE3
pizaux O1kiB. [Momkomkenns JJHK camo o co01 Bukivkae mocuiieHuid CUHTE3
O1IIKiB, K1 6epyTh yuacTs y penapauii JJHK, npununenss noauty KJIiTHHU Ta
anonTo3. Sk BiIoMo, TeH cymnpecii MyXJIMH pS3 aKTUBYETHCS NP PI3HUX BUAAX
nommkoKkeHHs JIHK: #oro GikoBuiA TPOIYKT NEPEXOAUTH B aKTUBOBaHY (OpMY B
pe3ynbTaTi mocTTpaHcisiiitHoi Tpancdopmartii. [1ig iioro BIUTMBOM 3yNMUHSETHCS
KJIITUHHUAN TUKI, akTUBYeThes penapariis JJHK, a npu HeMOXIMBOCTI BIAHOBIICHHS
nuticHocti JIHK 3amyckaeTbest MexaHi3M anonTosy.

@i0po3. BaxMBuM Mi3HIM YCKIIaJHEHHSAM IPHU BILIUBY 10HI3yI0UOT0 BUITPOMIHIOBAHHS,
B OCHOBHOMY B J103aX, 3aCTOCOBAHUX JUIsl paJioTeparii MMyXJIMH, € 3aMiILeHHS
HOPMAaJIbHOT TAPEHXIMATO3HOI TKAaHUHU (P10PO3HOI0, 110 MPU3BOIAUTH 10 PyOILIFOBaHHS
oprasa i nopyuenss ioro ¢ynkiii. Lli ¢pi0po3Hi 3MIHU MOXKYTh PO3BUBATHCH SIK B
pE3yNbTaTi TOCTPOTO HEKPO3Y KIIITHH B OpraHax i3 HEMOBHOIO PETeHEPaIli€lo, TaK 1 B
pe3yabTaTi 1IEeMIYHOTO MOIIKOKEHHS BHACTIOK YPa)KEHHS! KDOBOHOCHUX CYJIUH.
Jlo TOTO K B MOJIOUHIH 3a71031 1 JIETEHSX TMPU OMPOMIHEHH] BUAUISIOTHCS ITK11JIABI
IUTOKIHM 1 (PAKTOPH POCTY, AK1 CIPUAIOTH CKIEPO3YBAaHHIO 1 30€piratoTbCs MPOTATOM
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JEKUTBKOX THUKHIB TICIIST OTIPOMIHEHHS.

Kanueporenes. B pe3ynbrari BIUTUBY 10HI3YI0OUOTO BUIPOMIHIOBAHHS T BUIILYETHCS
PHU3UK 3aXBOPIOBAHHS HA PI13HI 3MOSIKICHI MyXJIMHU, OCOOJIMBO paK LIKIPH, JEHKEMIO,
OCTEOTEHH1 CApKOMHU 1 PaK JIereHb. 3aXBOPIOBAHHS HauacTiIIe PO3BUBAETHCS Uepe3
10-20 poxkiB micis onpoMiHeHHs. Tak y SMOHIIIB, K1 BIXKHIIU IMICJISI aTOMHOTO
oombapayBanHs XipociMu 1 Haracaki, criocrepiraiacs IiJIBUIIICHA 3aXBOPIOBAHICTh
Ha BC1 BU/IU JIEHKEMIH, KpiM XpOHIYHO1 JiMpouuTapHoi jetikeMii. Y IiTeu
criocTepiraiacs IiJBUILECHA 3aXBOPIOBAHICTh Ha paK MOJIOYHOT 1 IIIUTOBUIHOT 3aJI03H 1
B MeHIIOMY cTyneHi — Ha pak opradiB [IIKT 1 cevoBuBeneHHs.

MexaHi3M, BIAMOBIAIBHUHN 3a MI3HIN KaHIIEpOreHe3, BUBUCHHH I11€ HEIOCTaTHRO JTI00pE.
Benukuii natreHTHUI nepio MIX BIUIMBOM BUIIPOMIHIOBAHHS 1 PO3BUTKOM pPaKy AEsKi
BUEHI MOSICHIOIOTh BUHUKHEHHSAM TaK 3BAHOI IHOYK06AHOI 2eHemuuHol
HecmadinpHocmi. KiUTbKICHUN aHa13 MyTOBaHUX I'€HIB B OIPOMIHEHUX KJIITHHAX
MOKa3aB, 1110 MATOJOTIYHI T€HU MOXKYTh MEePEIaBaTHCS B MOIYJISLIT KJIITUH IPOTATOM
NEKUIBKOX MOKOJIIHb.

KuiniyHi IposiBU ONpOMiHEeHHH.

I'ocTpe onpomiHeHHs BCbOro Tijia. OpOMIHEHHS BChOT'O TL1a MOTEHUIWHO JIETANIBHE;
KJIIHIYHI TIPOSIBY 3QJIEKATh BIJI 03U 1 ONTUCYIOTHCS SIK 20Cmpuil padiauittHuil
cunopom abo padiayiiina xeopooba. I1pn BUBUCHHI KaTacTpod HA AaTOMHUX CTAHIIIAX 1
aTOMHOMY O0MOapayBaHHi B SIOHIT BCTAHOBIICHO, 1110 JJIs1 JTFOJUHU 1032
PEHTIeHIBCbKUX a00 raMMa-IIPOMEHIB, IIPU BILUIUBOBI SIKUX TpOTsAroM 60 JIHIB TMHE
50% ompominenux, ckianae 2,5-4,0 I'p (250-400 Pax). 3anexxHo BiJ OTpUMAHO1 A03H
MOXKYTb PO3BUHYTHUCS 4 CHHIIPOMH: CYOKIIIHIYHUNA 200 MPOAPOMAIIbHUM,
reéMaTONOCTUYHHM, TACTPOIHTECTUHANBHUN 200 CHHAPOM YPaKEHHS IICHTPATBHO1
HEpBOBOI cucTeMH. ['0CTpl CUMIITOMU BIJOOPAXKaIOTh MOIIKOIKEHHS
BUCOKOYYTJMBHUX 1 MIBUAKONPOII(EPYIOUNX TKAHUH OPTaHi3My, TAKUX SIK KICTKOBUI
MO30K Ta eMITeNi NUTyHKOBO-KAIIKOBOI'O TPAKTY. SKIIO XBOPHUIl BUKHUBAE, TO
HEKPOTHUYHI Ta alONTOTUYHI KIITHHU 3aMIIIa0ThCS HOBUMHU, a IPU HEMOXKJIMBOCTI
pereHepaiiii - COTYyYHOIO TKAaHHHOIO.

IIpomeneBa Tepamnisi. 30BHINTHE OMPOMIHEHHSI BUKOPUCTOBYETHCS JIJIsl paaioTepanii
3MOSIKICHUX MyXJIuH y no3ax Big 40 go 70 I'p (4000-7000 Pax), mpu oMy
MPOBOJISATH 3aXUCT HABKOJIMIITHIX TKaHWH. HaBITh Mpu NpoBeIeHHI MiCIIEBOTO
OTPOMIHEHHS, OCOOJIMBO JIETEHb 1 )KHUBOTA, MOXKE PO3BUHYTHUCS TOCTpa pajaialfiiina
xBopoOa. I1ia BIIMBOM OMPOMIHEHHS MyXJIMHHA TKAHWHA MOKE P13KO CTUCHYTHCH,
110 TIPU3BOJUTH O BUHUKHEHHS 00110 1/a00 KoMIIpecii HABKOJIUIITHIX TKaHUH. Y
pe3yNbTaTi MPOMEHEBOI Teparii y XBOPUX MOKE PO3BUBATHUCS OC3IUTIIHICTD,
BTOPHHHI 3J10SIKICHI ITyXJIMHU, Ti3H1 YCKJIQTHEHHS.

I[Mopymenns pocty i po3BuTKYy. EMOPiOH 1 TUTSYMIT OpraHi3M JAy»Ke 4yTIUBI 10
10H13yI0YOT0 BUIIPOMiHIOBaHHS. HailOubla 4y TIMBICTh CIIOCTEPIra€ThCS B
HACTYMHUX 4 (a3zax po3BUTKY:

1. ImnuanTanis emopiona. [Ipu onpomiHeHHI opraHi3My MaTepi nepes IMIIaHTalll€r0
eMOpIOH THHE.

2. KputuuHni ¢a3u emoOpiorenesy. [Ipu onpomineHH1 opranizMmy MaTepi HaBiTh 3
J1arHOCTUYHOIO METOI0 3 MOMEHTY IMIUTaHTAIliil 10 9 THXKHS BariTHOCTI
CTHIOCTEPIra€ThCs BEJIMKA KUIBKICTh PI3HUX MOPYLIEHb PO3BUTKY, SIKI B OLIBIIOCTI
BUIIAJIKIB € JIETaTbHUMU. B 11e#i mepio crocTepiraeTbes HaMOIbIA
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CHPUNHATIMBICT HE TUIBKHU 10 OTIPOMIHEHHS, ajie i 1HIIUX TepaTOTeHHUX YMHHHUKIB.

3. @etanbHuii nepioa. 3 9 TIXKHSA 0 KiHLA BariTHOCTI BIUIMB 10HI3YI0UO1 padiaiii
npU3BOAUTH 10 nopyieHHs po3Butky LIHC 1 penponyktuBHux oprauis. Lle
MPOSIBIISIETHCS BIICTABAHHAM Y HEPBOBO-TICUXIYHOMY PO3BUTKY JiTel. Takox
M1JIBUIIYETHCS] PU3KK 3aXBOPIOBAHHS Y JUTAYOMY BIlll HA JISUKEMIl 1 TyXJIMHU
HEPBOBO1 TKAHUHM.

4. TlocTtHaTtajabHuUii nepioa. I1pu onpoMiHEHH] y TUTSIYOMY BiIli CIOCTEPITaETHCS
MOPYIIEHHS POCTY 1 AU(EpEeHIIIFOBaHHS KICTKOBOI TKAHUHH. TaKoX MOXKe
HOpYLIYyBaTUCS PO3BUTOK HEPBOBOI CUCTEMH, OU€Eil 1 3y0iB.

Ipupomxkeni myranii. Ha myxax Drosophila i mumax 0yio qoBeaeHo, 1Mo MyTarii, ki
BUHUKAIOTH I1JT A1€10 10HI3YI0OUOTO BUIPOMIHIOBAHHS, MOXKYTb M€pe1aBaTUCS
cnankoBo. He3Baxaroun Ha Te, 110 XpOMOCOMHI a0eparlii B KIITHHAX KPOBI
3HAXOMATH 1y JIOAEH, SIKI BHXKHIIM TICIS aTOMHOT0 OOMOapIyBaHHs, 1 y MpaliBHUKIB
ATOMHMX €JIEKTPOCTAHIIIM, y IXHIX HA[aJKIB TAKUX 3MIH HE 3HAaX04Th. [ eHeTHKHN
BBAXKAIOTB, 1110 JAESIKI PEUECHUBHI MyTallli BCE TAKM MOXKYTh IIEpE/IaBaTHCs HAIIAIKaM 1
HAKOIMWYYyBAaTHUCS B JTIOJACHKIN nomyssiiii. [IpoTe 4iTko1 3a1€KHOCT1 Mi’K KUIBKICTIO
MyTalliii B TepMIHATUBHUX KJIITHHAX JIOJUHU 1 OTPUMAHOIO 03010 HE BUSBIICHO.

Bincrpoueni nposiBu onpomMinenHsi. Yepes KiibKa MICAIIIB 200 POKIB MOXKYThb
BUHUKATH MI3H1 YCKIIAHEHHs (KaHlieporenes OyB pO3IIIIHYTHH BUIIE). Y pe3ysbTari
TaKHUX YCKJIQAHEHb MOXKE MTOPYIIYBAaTUCS HOpMaJIbHA (DYHKIIIS JKUTTEBO BaXIJIMBUX
OpraHiB: JIereHb, ceplisd, Hupok, [IHC. Takox Moxe po3BuBaTHCS OE3MIIAHICTD K Y
YOJIOBIKIB, TaK 1y )KIHOK. MOKe MOopyuIyBaTUCS 31p BHACIIJOK PO3BUTKY KaTapakTH,
1HOJI1 CTIOCTEPITAEThCS KUIITKOBA HEMTPOXITHICTh B PE3YNIbTAaTI PO3POCTAHHS
CIOJIYYHOI TKAaHUHH B KUIIKaX. D10pO3HI CTPUKTYPH Ta XPOHIYHI BUPA3KU MOKYTh
CIOCTEpIraTUCS Ha WIKIP1, B IIITYHKOBO-KUIIKOBOMY TPAaKT1, CEHOBOMY MiXypi, MiXBi.
XpOHIUHI MOPYIIEHHS B IPIOHUX CyAMHAX 1 3aiiB€ YTBOPEHHS CIOJIYYHOI TKAHUHU
MOKYTb YCKJIAAHIOBATH Pi3HI XIpYpriuHi BTpy4daHHs. HacTo MOPYIIYETHCS 3arO€EHHS
paH, B HUX pO3BUBAETHCS 1H(EKIIITHI Tpouecu. HallyacTiie noukomKyoThCs:

Kpoesonocni cyounu. 1licisi mnoyaTKOBO1 3aMajbHOT peakilii, iKa CympoOBOKyBaIacs
HEKPO30M €HAO0TETIATbHUX KIITHH, Y KDOBOHOCHUX CYJMHAX B ONPOMIHEHIH JUISHII
PO3BUBAETHCS MiCHAOTEMANBHIN P10p03, (i0p03 M’ s130BOT 0O0IOHKH, PyWHHYBAHHS
BHYTPIIIHBOI €TACTUYHOI MeMOpaHH, 3HAaYHE 3BY>KEHHS IPOCBiTY cynunu. Kaninsipu
MOXXYTbh TpOMOyBaTHCs, 00JiTepyBaTHCs 200, HABIIAaKH, PO3ITUPIOBATHCS (€KTa31s
KarmuisgpiB). B opranax, siki KpOBOIOCTa4aIOTHCS Yepe3 ypakeH1 Cy/INHH,
CIIOCTEPITal0ThCS 1MIEMIYHI MOIIKOKEHHS, aTpodist 1 (hi6po3.

Hlkipa. BonocsiHi QoiKyIv Ta eniiepMic HAMYyTAUBIIII 10 BIUIMBY 10HI3yIOUOT
pamianii. Yacto cioctepiraeTbes 1€CKBaMallisl erijiepMicy, BOTHHINA ii 3aMIIIYIOThCS
aTpo(OBaHUM €M1IEPMICOM 3 TIIEPKEPATO30M, Tinep- ad0 TinonirMeHTaIl€er.
CynuHU MOKYTh CTaBaTH TOHKHUMH 1 PO3IIMPIOBATHCS, BOHH YaCTO OTOYCHI
IIUIBHAMUY TTyYKaMU KOJIareHOBUX BOJIOKOH. CTIOCTEPIraeThCs MOPYIICHHS 3aTOEHHS
paH, miABUIIEHA YyTJIUBICTh A0 1H(EKI 1 yTBOpeHHs BUpa3ok. Lli 3MiHu
HA3UBAIOTHCSI KOHMAKMHUM oepmamumom. Sk Bxe Oyio ckazaHo, pak MIKipH,
0c00MBO 0a3aTPHOKIITUHHUHN Ta MJIOCKOKIITUHHUHN, MOXke po3BuBatucs uepes 20 i
O17IbIIIe POKIB MICISI OMPOMIHEHHS.

Cepue. Cepiie 1 mepukap 4acTO MOLIKOIKYIOTHCS B pe3yJbTaTi MPOBEICHHS
panioTepariii B 30H1 TpyIHOI KIITUHU TIpH JiMpoMax, paKy JIereHb 1 MOJIOYHOT
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3anmo3u. P16po3 nepukapaa MPU3BOAUTH 10 PO3BUTKY KOHCTPUKTUBHOTO
nepuxkapauTy. Piie B pe3yapTaTi MOMIKOIKEHHS KOPOHAPHUX apTepin
PO3BUBAETHCS 1IIEMist MiOKap/a 1, IK HACIIIOK, Kapi0CKIEPO3.

Jlezeni. JlereHi 1erko MOMIKOIKYIOTHCS 10HI3yIOUUM BUIIPOMiHIOBaHHSAM. YacTo
PO3BHUBAETHCS TOCTPA JIET€HEBA HEJIOCTATHICTD, Y OLIBII IT13H1 TEPMIHHM - pajlialliiHun
THEBMOHIT. B HUX pO3BUBAETHCS K BHYTPINTHHOATLBEOJSIPHUM, TaK 1
iHTepcTULiAIbHUH (h10p03. PU3KMK BUHMKHEHHS paKy JITeHb HabaraTo BUIIUN B 0Ci0,
K1 TIAJIATh, TOMY IO CIIOCTEPIraeThCsl CHHEPTIYHA /il ITUX JIBOX YHNHHHKIB B
KaHIIeporeHe3i. Y MUTapKOBOMY JUMi, KPiM KaHIIEPOTEHHUX PEYOBUH, BUSBIISETHCS

JIBa PaTIOHYKJIIITH: Pb210 i pp210, [HOMI y MIaxTaxX BUSABISIOTH Ra222 'y 11070,
axTapiB 4acTO CIOCTEPIraeThcs MyTallis (ryaHin ® TUMIJIUH) y KOJ0H1 249 B reHy-
CyInpecopy myxXjiauH pS3.

Hupku ma ceuosuii mixyp. Hupku MaroTh CepeIHIO CIPUHHATINBICTD 10 pajialiitHOTo
NOIIKOMKEHHS. [10cTynoBoO B HUX PO3BUBAETHCS EPUTYOYIISIPHUNA HEKPO3,
MOIIKOJKEHHS CY/IMH, T1aliHi3alisl KI1yO0uKiB, III0 MPU3BOIUTH J0 TNEpPTeH31i Ta
aTpodii HUpoK. B ceuoBoMy MiXypi MOXKe CIIOCTEPITaTUCS TOCTPHUI HEKPO3 EMITENIIO,
MOTIM PO3BUBAETHCA MIACAN30BUN (P10p03, KOHTPAKTYPH, KPOBOTEUI 1 yTBOPEHHS
BHPAa30K.

II/IyHKOBO-KHIIKOBHII TPAKT. Y pe3yJibTaTi BIUIMBY 10HI3YIOUOT'O BUIIPOMIHIOBAHHS
MOKYTbh PO3BUBATHCS €30(ariT, EHTEPUT, KOJIT, IPOKTUT. BOHU MOE€AHYIOThCS 3
exc(oiali€ero emTenito, MIBUIIEHO CIPUHHATIUBICTIO 10 1H(QEKIIH, NOPYIICHHIM
BCMOKTYBAHHSI €JIEKTPOJITIB 1 piAMHU. B pe3ynapTaTi NOMKOIXKEHHS CyIUH BUHUKAE
11eMisi, yTBOPEHHS BUPA30K Ta atpodis cau3oBoi 00ooHkH. B pesynbTaTi (hi0po3y
MOXXYTb PO3BUHYTHUCS] CTPUKTYPH, SIK1 MPU3BOASITH 10 HEMPOX1THOCTI KHIIIOK.

Mo.JiouHa 3a;103a. HaBiTh qiarHOCTUYHI TPOMEHEB1 JOCIIHKEHHS TPYIHOI KIITKH
MO’KYTb MPU3BOJUTH 10 30UIBIIEHHS PU3UKY PO3BUTKY PaKy MOJIOYHOI 3aJ103H.
PanioTeparist paky MOJIOYHOT 3271031 MPU3BOIUTH JI0 PO3BUTKY BUPaKEHOI (hi0po3HOT
peaxiiii 3 BUCOKUM MoiMop(}i3zMoM emiTemalbHUX KIITHH.

Aeunuku i seuka. CriepMaTOreHH1 KIITHHY J1y>K€ YyTJIMB1 10 ONPOMIHEHHS; HaBITh
HEBEJIMYKI 03U MOXKYTh TPU3BOJUTH /10 IOPYIIEHHS Mei03y 1 6e3migHocTi. B
pe3yabTaTi CKIEPO3y KPOBOHOCHUX CYJIUH CIIOCTEPIraeThbest hidpo3 ciM’SHUX
KaHAJIBLIIB, MPU IbOMY KIITHHU CepToJii Ta iIHTepCTULlIANIbHI KIITUHY Jlelaura He
MOIIKOKYIOTECS. DOMKYH B IEYHUKY MIBUIKO PYHHYIOTHCS.

Oui Ta HepBoBa cucTeMa. Kpuitajink HeCTIMKUN 10 A1l 10HI3YHOUOTO
BUITPOMIHIOBaHHS, B HhOMY 4acTO PO3BHBAEThCA KaTtapakTa. Hepimako
MOLIKOKYIOTHCS CYTUHH CITKIBKH Ta IMJIIAPHOTO Tija. Y TOJIOBHOMY MO3KOBI
MO’KYTh PO3BUBATHCS BOTHHUIIA HEKPO3Y 1 IeMI€TiHI3aIlii HEPBOBUX BOJOKOH. B
pe3yabTaTi ONPOMIHEHHSI CHUHHOTO MO3KY B HhbOMY BUHUKAE CKJIEPO3 KPOBOHOCHUX
CYJIMH, 10 TPU3BOUTH A0 HEKPO3Y KIIITHH, JAEMIETiHI3aIlli BOJOKOH 1, IK HACIIJIOK,
naparuierii. [{e#t mpoliec Ha3UBAETLCSA nONEPEUHUM MIETIMOM.

YabrpadioneroBe BunpominoBanHs. COHSYHE CBITIO MICTUTh BUITPOMIHIOBAHHS 3
noBxuHO0 XBul Big 200 10 4000 HM, BKITIOUAOYH yIbTPadioieToOBE, BUIUME Ta
iH(ppauepBoHe. YabTpadioseToBe BUITPOMIHIOBAHHS 3aJI€KHO BIJl JOBXKUHU XBUJII
TUThest Ha Tpu UM - Y D-A, YO-B 1 YO-C. YnbrpadioneToBe BUIPOMIHIOBAHHS
ckiagae Big 3 10 5% BiJl yChOro MOTOKY COHSYHOT'O CBITJIA, SIKE MPOHUKAE /10
noBepxHi 3emuti. O30HOBHI 11ap 3eMJIl BiAIrpae Ay>ke BaXJIMBY pOJib, TOMY 1110 BiH

65



koM norauHae Y ®-C 1 gactkoBo - Y®-B. Takox 3aXucHy poib Bif
yIbTpadioneTOBOro BUIIPOMIHIOBAHHS BIAIrPalOTh 3BUYAHE CKIIO, SIKE ILIKOM
noriuHae Y ®-B, ane npomyckae YO-A. YiapTpadioneToBe BUIIPOMIHIOBAHHS Ma€
JIBa OCHOBHUX TUIIH BIUIMBY: PUCKOPIOE CTApiHHS IIKIPHU 1 301IBIITY€E PU3UK
3aXBOPIOBAHHS HA PaK MIKIPH.

["octpi 3minu nipu BIuBy Y d-A ii Y®-B peBepcuBHi (000pPOTHI) 1 HIBUIKO 3HUKAIOTb.
Jlo HUX BITHOCSATHCS epUTeMa, IIrMEHTAIlis 1 TOIIKOKEHHS KiIiTHH Jlanrepranca ta
KepaTHHOLMTIB y 1iKipi. [Ipy IbOMy MeXaHi13MH Ta MeA1aTOPH, K1 OEPyTh Y4acThb y
MIPOIIEC], BIIPI3HAIOTHCS 3aJICKHO B TUITY BUIIPOMIHIOBaHHS. 3aJICKHO Bij
TPUBAJIOCTI BILUIUBY, EpUTEMA, HAOPSK 1 TOCTPE 3aMajieHHs] BUHUKAIOTh B PE3yJIbTaTl
BUJIUUICHHSA TICTaMiHy 3 TYYHUX KIJIITUH Y A€pMi 1 CHHTEe3y METa0O0MITIB apaxioHOBOI
kucnotu. [lix niero Y®-B Buninserscs Takox iHTepaeikin-1. [lpu BrmBosi Y D-A
B110yBa€THCS MIBUJIKE TUMUYACOBE MOTEMHIHHS MEJIaHIHY B pe3yJIbTaTi HOTo
OKHUCJIFOBAHHSI, 1[0 HAMOLIbIIE BUPAXKEHO Y JIFOJIEW 3 TEMHOIO LIKIPOK0. 3arap mij
BIIUBOM Y D-A 1 Y®-B BuHHKAE 13-3a 301IbIICHHS KIIHKOCTI MEIIAHOIIHTIB,
MOJIOBKEHHS 1 MOIIMPEHHS IXHIX BIAPOCTKIB Ta NEpeaayl MeJaHiHy KEpaTHHOLIUTAM.
3arap BU3Ha4a€e CTIMKICTh WKipH 10 YD-B 1 yactkoBo 10 YD-A. I YD-A, 1 YO-B
MPU3BOJUTH 10 PYWHYBaHHA KIITHH JlaHTepraHca, 1, Ik HaCIi0K, MOPYIIECHHS
IMyHHUX Tpo1ieciB y mikipi. Y ®-B Bukinkae arnonto3 KepaTUHOLMTIB, PU LILOMY B
enifiepMicl BUHUKAIOTh “KIITHHU COHSYHHX OMIKIB”, sIKI HE MICTATb KEPATHUHY.

[ToBTOpHMIA BIIIUB YIbTPa]i0I€TOBOTO BUIIPOMIHIOBAHHS MPU3BOJAUTD JI0 TOSBH Y HIKIP1
O3HAK CTapiHHs (3MOPIILYBaHHS, COHSIYHUHN €J1acT03, HEpIBHOMIpHA TirMeHTarlis). Ha
BIJIMIHY BiJl 10HI3YIOUOTO BUIIPOMIHIOBaHHS, SIK€ aKTHBY€E KOJIAreH13a1lii0 TKAHWHU,
yIbTpadioieToBe BUMPOMIHIOBAHHS IPU3BOIUTH 0 PyHHYBAaHHS €JIaCTHHY i
KOJIareHy, pe3yJabTaTOM YOTO € YTBOPEHHS 3MOPIIOK 1 3HMKEHHS MIPYKHOCTI HIKIPH.
L1i 3Minu € 3B0poTHUMH. [[pHUKHOIO IILOTO MPOLIECY € MiABUIIECHHS aKTHBHOCTI TeHA
€JIACTUHY 1 CUHTE3Y METaJoNpoTeas, Ikl pyMHYIOTh KoJIareH. Y pe3yJbTaTi
B1J1I0yBa€eThCs (hepMEHTHE pyHHYBaHHA KojareHy | tumy.

[TomkomkeHHs WKipy pH BIUIMBOBI Y @-B B110yBa€eThCs y pe3yabTaTi yTBOPEHHS
aKTUBHUX PEYOBHH, K1 MICTSATh KHCEHb, 1 MOIIKOIKEHHS IPUPOJIHHX MITMEHTIB,
HAIpUKIad, MenaHiny. Takox ynbTpadiosieToBe BUTPOMIHIOBAHHS MPU3BOIAUTH 10
nomkokeHHs JIHK, sike nposiBriseTbes y BUTIISIAL YTBOPEHHS MIPUMIIMHOBHUX
JTUMEPIB MIXK CYCITHIMH MIPUMIIMHOBUMH OCHOBaMHU B OfHI#H 1 Tiit ske Hutii JJHK.
Tako MOXYTh YTBOPIOBATHUCS MiPUMIiIUH-TTIpUMiT0H-(6-4)-hochonpoaykTH,
po3puBu onHiei 3 HuTok JIHK, mepexpecni 38’ s13ku y Oinkax JIHK. [1pu BuBueHH1
TEeHETHUYHOTO anapaTa KJIITHH paKy MIKipyA 9acTo 3HaXOAATh T1 cami 3MiHM B TeHI pS53:
3aminy L[ na T a6o LI na TT. Lli cnocrepexxeHHst NIATBEPIKYIOTh POJIb
yIbTpadioseTOBOro BUIPOMIHIOBAHHS Y PO3BUTKOBI paKy MIKIPH.

EnexrpomaruiThi noJsi. HeioHi3yroui eeKTpoMarHiTHI MoJisi MOKYTh MaTy 4YaCTOTH
Bia 1 I'n mo 100 'ty (MikpOXBUITbOBE BUTIPOMIHIOBAHHS pajiapiB). € J0Ka3M TOTO, 110
BILJIMB CUJILHOTO TOJIs1 YacTOTOI0 Bchoro 50-60 I'i migBuUIye pu3uK BUHUKHEHHS
neiikemiil y aiteil. € NoBIAOMIIEHHS PO MiJIBUILIEHY YaCTOTY BUHUKHEHHS JIEUKeMiH 1
MYXJIMH TOJIOBHOTO MO3KY B €JIEKTPHUKIB, SIK1 00CIIyTOBYIOTh BUCOKOBOJIBTHI JIiHIT
enekrponepeaayl. OnHaK, Mpu pi3SHOMaHITHUX €KCIIEPUMEHTax Ha TBapUHaX JAaH1
dakTu 1oBeaeH] HE OyIH.
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Humanns ona camokonmponio:

Ha3BaTu 0CHOBHI «ITHEBMOKOHIO3W.

JlereHeBuii aHTPaKO3 BU3ZHAYECHHS.

HasBatu ocHOBHI (hopMHU aHTpaAKO3Yy.

Oxapaktepu3yBaTy MOHATTS Nporpecyrouuii MacuBHui ¢Gi6po3 (IIMD).
[Ilo Take cuiiko3, Ta HOro IMaToreHes.

[Tatonoriuna aHaTOMIsl CHUJIIKO3Y.

A30ecT03, €TI0NIOTIA Ta MaTOreHes.

bepuitios Ta fioro BuU, €T10J0T1s, MTATOTEHE3.

Ha3BaTtu nipodeciitHi 3aXBOprOBaHHS, SKi BUKIIUKAIOTHCS MPOMHUCIOBAMH XIMIYHUMH
BUPOOHHYHUMH OTPYTaAMHU.

CoNoaRrwDE

BU3HAYEHHS IMOHATTA NATOMOP®O3. IMIAI'OTOBKA TA IMPOBEJAEHHSA
3ACIJAHHSI JIKYBAJBHO-KOHTPOJIbBHOI KOMICII, KJITHIKO-
AHATOMIYHOI KOH®EPEHIII. PINEHHA 3AJAY 3  KJIHIKO-
AHATOMIYHOI'O AHAJII3Y.

AKTyaabHicTb: CepeloBullie, B AKOMY IPOKHMBAE JIIOJUHA HAI3BUYAHO MIHJIUBE, 1110
MOB’SI3aHE 13 3MIHOK €KOJIOTli, TEXHIYHO-IHPOPMALIMHOIO OCHAIIEHHS; B)KUBaHHAM
npoaykTiB 'MO 1 iHmMX (PakTopiB BIUIMBY, KI HEOOXIJHO BpPAaXOBYBATH y BHUIAJKaX
MO3UTUBHUX YU HETAaTUBHUX 3MiH B TMEpeOIry 3aXBOPIOBAHb.

[lin_namomopgozom Tpebda po3yMITH CTIMKI 1 CyTTEBI 3MIHM MPOSIBIB XBOPOOH, fAKI
B110yJIMCA M1]1 BILIMBOM PI3HUX (DaKTOPiB 30BHIMIHBOTO Ta BHYTPIIIHHOTO CEPEIOBUIIIA.

B 1956 p. W.Doerr Bu3HauuB neski Mexi 1 ¢popmu natomopdo3za. Bin Buaiisas: 1)
MPUPOHiK maTtoMopdo3, TOOTO CIIOHTAaHHI 3MIHUA KapTUHU XBOPOOHU, SIKI BAHUKIIU BHACIIIOK
3MIH SIK 30BHINIHIX (3MIHM €KOJIOTii JIFOAMHM), TaK 1 BHYTPIMIHIX (3MIHM KOHCTHUTYIIii
JOJIMHU) TIPUYUH XBOpOOU; 2) 1HIYKOBAHUM, UM T€paNeBTUYHUN naToMopdo3, TOOTO 3MiHU
XBOPOOH, 1110 BUHUKJIIM BHACIIIOK JIIKyBaHHS.

TepaneBTuuHoMy mnaToMOp(ho3y CTaIM NPUAUISTH OCOOJIMBY yBary: MpU I[bOMY
IIJIKPECTIOBAJIaCh OJHA Ba)KJIMBa HMOTr0 OCOOJHMBICTh — BIH HE 3aKPIIJICHUN TCHETUYHO B
CIaJKOBOMY KO, TOMY MOKJIMBa PEBEPCisl XBOPOOH, TOOTO MOBEPHEHHS 11 0 KIACUYHUX
(dbop™m 1 mposiBaM Miciis JdiKBiAaLii JiKyBanbHOro ¢gakropa (.JI.Panonopr, 1976).

OcTaHHIM YacoM maTtoMop(o30M MoYalid HA3UBATH 3 OJTHOTO OOKY: 3MIHU «ITaHOPaMHu
XBOPOOM», TOOTO «3MIHHM 3aXBOPIOBAHOCTI Ta CMEPTHOCTI BEJIMKUX MOMYJIALIN». 3 1HIIOrO —
CTIMKi, CyTT€Bl 1 CTaHJAPTHI 3MIHM KapTHUHM BHU3HAYEHOI XBOPOOM (KJIIHIYHHMX MPOSBIB,
MOPQOJIOTIi), K1 BIAOYIUCS 1] BIULIMBOM PI13HUX (PAKTOPIB CEpeIOBUIIA.

Takum 4MHOM, MaToMOP(PO3 PO3YMIIOTh TEMEP B IIUPOKOMY 1y By3bKOMY CMHCIIL, MPU
1IbOMY TaTOMOP(}O03 Yy BY3bKOMY CMHCII — I1€ MIHJHMBICTh BH3HAYEHOI XBOPOOH, BIH Mae
HaWOIbIIe 3HAYCHHS IS KJIHIMCTA 1 maTtojioroaHatoma. YiTke BIIMEXYBaHHS I[HOTO
MNOHSTTS J03BOJIIO BBaXKaTh maroMopho3oM HO30MOpGo3 SK B MIMPOKOMY (IaHOpama
XBOP00), Tak 1 y By3bkoMy (KOHKpeTHe 3axBoptoBanHs) cmucii (B.B.Cepos, 1979).

B yMoBax OypxJIMBOTO pO3BUTKY JIFOACHKOI CIIIJIBHOTH 32 ICTOPUYHO KOPOTKUIA TEPMIH
3MIHWIACh JeMorpadivyHa CHUTYyallisi — CIOBUIBHUJIACH 3MIHA TIOKOJIIHb, 3MIHUBCS MPUPICT
HaCeJIeHHs, 30UIbIINIACH TPUBATICTD KUTTSL.

HaiiGinbimr BuUBYEHI mnpuuyuHU mnaTomMopdosza  1HOEKIIHHUX XBOPOO, MYyXJIMHHHUX
3aXBOPIOBAHb.
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Po3ainutu iHAyKOBaHUHN Ta MPUPOAHIN MaTOMOP(O3 HE 3aBXKIU MOKIHBO.

«Crnemnudika» matomopodo3a TOI ¥ 1HIIOI XBOPOOW BH3HAYAETHCS OCOOIMBOCTIMU
(bakKTOpiB SIK €MiIeMIONIOTTYHOT0, TaK 1 TEPANIEBTUYHOTO XapaKTepy.

JIJis IepCreKTUBHOTO BUBYECHHS MPOOJIEMU Ba)KIIMBI 3HAHHS KOMIUJIEKCY 3arajlbHUX Ta
OKpPEeMHUX MPUYUH, 3yMOBIIOIOUKX MAaTOMOP(}03, 0COOIMBOCTEH Ta MUTOMY Bary KOXKHOI 3
IIUX TIPUYHH 11X B3aEMOBITHOCHH.

Heo06xiaHo0 11 171 aIeKBaTHOI KOPEKIIii Ta Mpo(IaAKTUKY HETaTUBHUX BIUIHUBIB.

Sk Bigomo, maTosoroaHaTOMIYHa CITy»K0a 3/IIIMCHIOE KOHTPOJIb 32 SIKICTIO JIIKYBaJIbHO-
npodiIaKTUYHOI pOOOTH JKYBaJbHUX 3aKJIaJliB IUISIXOM OpraHizamii poOOTH JiKapChKO-
KoHTpobHUX KoMiciit (JIKK).

Kniniko-naronoroanatomiuna koHgpeperuis (KAK) € omHuM 3 OCHOBHUX METOAIB
HAYKOBO-TIPAKTHUYHOI AISNIBHOCTI JIIKYBaJbHOTO KOJIEKTMBY. BoHa Bimirpae HalBa)KIUBILITY
POJIb B MOKPALIEHH] A1arHOCTUYHOI Ta JIKYBaJIbHOI pOOOTH B METUYHUX 3aKJIaaX.

JIKK oprani3yeTbcss y BCiX JiKapHaX. BoHa mpu3HayeHa sl BCEOIYHOTO 1
KBaTi(PIKOBAHOrO 3 sICYBaHHA OOCTaBMH Ta OCOOJMBOCTEH IMepediry 3axBOpIOBaHb,
Oe3rocepe/HIX NPUYMHM Ta MEXaHI3My HACTaHHS CMEpTI, HEJOJIKIB HaJaHHS MEIUYHOL
JOTIOMOT'H XBOPHM, SIK1 IOMEPJIA B JAHOMY JIIKYBaJIbHOMY 3aKJIaJl, YA B MOJIKIIHILIIL.

BianosinansHuM 3a Oprasizaililo Ta cTaH poOOTH KOMICIi € TOJOBHUH JKap 3aKIIamy,
HIOPIYHUM HAKa30M SIKOTO BU3HAYAETHCS CKJIAJ] KoMicii. ['0JI0BOIO KOMICii mpHU3HAYAETHCS
HauMeJl, MOCTIMHUMHU wWwieHaMu (3-5 YOJOBIK): TOJOBHI MEIWYHI CHEIIalliCTH, 3aBiIyrodl
BIIIIJICHHSIMU, Ha4yaJbHUK MATOJOTOAHATOMIYHOIO OIOpO, JKap-OpAMHATOP B SKOCTI
cekpeTaps. 3ampoIryeThes JIiKap MaTojI0roaHaToM, Ikl poous po3tuH. Jlikyroul jikaps He
sanpomyiothes. 3acimanHs JIKK — omgun pa3 Ha wmicamns. JIKK BusBisge BCi MOMHIKH,
HEJIOJIIKM JONYIIeHI NpH OOCTEKEHHI XBOPOTOo, NpH BCTAHOBJIEHHI JiarHo3y Ta MpH
nikyBaHHi. [{o 3aBaanns JIKK BxoasTh:

a) CHUCTEeMaTUYHUN KOHTPOJIb 3a MOBHOTOK KJIIHIYHOTO 1 BCIX BHUIIB OOCTEKEHHS
XBOPHUX, 33 IPABUJIBHICTIO Ta CBOEYACHICTIO 1X JIIKYBaHHS, 0COOJIMBO ONEPATUBHOIO;

0) BusiBJIeHHS AeeKTiB poOOTH BCIX BIJIIJIEHb Ta KAOTHETIB;

B) BUOIPKOBE BUBYEHHS 1 IEPEBIPKHU CKapPT, IO MOCTYIAIOTh;

') KOHTPOJIb 3a JIIKYBJIbHUM Xap4yBaHHSIM;

1) KOHTPOJIb 32 CBOEYACHICTIO KOHCYJIbTAIIIH;

€) KOHTPOJIb 32 BIPOBA/KEHHSIM CY4aCHUX METOIB A1arHOCTUKH Ta JIIKYBaHHSI.

Otxe, JIKK muisxoMm anaiizy isUIBHOCTI JIIKapiB Ta iX MOMUJIOK, IPOBOJIUTH 3aX0U
1o iX YCyHEHHIO, CIIpHUsI€ MiIBUIIEHHIO KBasi(iKallii JIiKapis.

KAK - mepenbadae BceOIUHMI 1 00’€KTUBHUN aHai3 KIIHIYHUX MOPQOJIOTTYHUX
MarepiaiiB 13 3’SCyBaHHSAM NPHUYMH TMOMUJIOK y TepMiHaX TrocmiTami3alii, M1arHOCTHIN 1
JIKYBaHHI Ta y BUSIBIICHHI NPOTAJIMH B OpraHizailii 00CIyroByBaHHs HACEJICHHS.

Ha KAK posrmsgaroTbest BCl BUIMAJKHM CMEPTI XBOPHX, SIKI MalOTh HAYKOBHH 1
MpaKTUYHUHN THTEPEC.

[TignararoTe 0OrOBOPEHHIO:

— XBOpOOH, SIK1 PIJIKO 3yCTPIHAOTHCS;

— SITPOTEHIT;

— 1HTpa- 1 micisionepaliifHa CMEpPTHICTb;

— CMepTI OPOJILIIb 1 TITEH;

— CMEpTI B1Jl alleHAUITUTY, KUJI, THEBMOHIM Ta 1HOEKIIHHUX XBOPOO;

— BWIIAJKH, SIKI HE 3’SICOBaHI MiCIs PO3TUHY;
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— MOMHMJIKHU B J1arHOCTHIIL,
— 3ami3Hiia MpaBUJIbHA A1arHOCTUKA,

Ha KAK oOroBoproerbcest piuHHM 3BIT HAYaJIbHUKA [MTATAaHATOMIYHOTO OI0PO.

KAK npoBoautbes Mo IulaHy OJUH pa3 Ha Micslb. BOHM MpOBOASTHCS Ha PIBHI
BIJIJIJICHHSI, JIIKApHi, palloHy Ta 00J1acTi.

[TigroToBKY 3A1iCHIOE HAUMe/ JIKapHI Ta HaYaJIbHUK MaTOJIO0r0-aHATOMIYHOTO OOpO.
[Tpusnauaerscs: romoBa KAK — maumesn abo HaiOuibm kBamiikoBaHi CHEIANICTH JAHOTO
daxy, 2 cekperapi Ta OMOHEHT. 3aMpOUIYIOTbCA KBaTi(ikOBaHI CHEINaNICTU 13 00JIACHOTO
VOPaBIiHHSA OXOPOHU 3J0pOB’Sl YW HayKoBOro 3akiaamy. OOOB’S3KOBO TMOBHUHHI OyTu
MPUCYTHI BC1 JIiKapi 3aKjiaay, MOJMIKIIHIKYA Ta 1HIIUX JIIKapeHb, /1€ JTIKyBaBCS XBOPHIA.

[TpoToxon 3acijaHHs BEAETHCA B OKPEMOMY >KypHai.

[lepminmMu 1OMOBINAIOTH JIKYIOUMIA JTIKap Ta MaToJoroaHaToM. Buctynu 3 getansHuM
aHaJI130M BCIX JIaHUX KapTH CTAlllOHAPHOI'O XBOPOTrO Ta MPOTOKOIY PO3THUHY.

OnoHeHT y CBOiH JOMOBIJlI BUCBITIIOE:

- aHali3 icTopii XBOpoOH

- SIKICThb MEIUYHOI JOKYMEHTAIlI{

- OOrpyHTOBAHICTbh JOCIIKCHHS, iX SIKICTh

- aHaJi3 MPUYUH OMUIIOK JIIKapIB.

OOO0B’S13KOBO JIOTIOB1/Ia€ PO CTAH MUTAaHHS B MEPIOUYHINA HAYKOBIN JiTEpaTypl

(ormsm).

[licns BHCTYIly ONOHEHTAa BHUIAJAOK OOrOBOPIOETHCS YYAaCHUKAMU KOH(EpEeHIIli.
3aBepuryetbcsi KAK BUCTYNOM rosioByrOUOTO, KM MIACYMOBYE IUCKYCIIO 1 IpHUiiMae
pimieHHsl. Bu3HauyaeThcsi KaTeropiss moMuiIoK JikapiB. [TiATBEpAKYETbCS UM BIAXUIISAETHCA
MaTOJIOrOAHATOMIYHUH /1arHO3 HUISIXOM T'OJIOCYBAaHHS BCIX YYaCHUKIB.

JliarHo3 maTaHaTomMa Moke OyTH BIIXUJIEHHH, KO OuIbmIicTh yyacHUKIB KAK 3 Hum
HE MOTro/KYIOThCA. JloOpo3uwinBe OOTOBOPEHHSI MOMUJIOK A€ JIMIIE KOPUCTH JIKapsIM
JTKYBaJILHOTO 3aKJaay, a B KIHIIEBOMY Pe3yJIbTaTi 1 XBOPUM.

META 3AHSTTS — 3acBoitu ocHOBHI nosioxeHHs mposenenns JIKK ta KAK.

HaBunTy OCHOBHUX MpaBUJI Ta MPUHIIUIIB OpraHi3allii MpoBeACHHS iX.

Bmimu:

Konkperni mii IloyaTkoBUIi piBEeHb
1. 3natn, mo Take naromopdo3 npuUpoaHi Ta | BusHauaeThcs npu
TepaneBTUYHUN 03HAHOMJICHHI 3
2. HeoOximnicTb  BpaxyBaHHA  TepamneBTHUHOTO | JJomatkoM K no Hakaszy Ne
naToMop(}o3y y KOHKPETHHX BUITAJIKaxX 81 MO3 VYkpainu Ta 3
3. 3acBoitu nopsanok hopmysanHs Ta pobotu JIKK Honmatkom H Bkazanoro
4. Posymitu 3aBgaHHs Ta oprasizamito po6oru | Hakasy (mpo opramizamiro
KJTIHIKO-ITATAHATOMIYHUX KOH(pepeHIiit Ta nopsaok podotu JIKK)
5. 3HatH, XTO Ma€ TMpPaBO BIAMIHUTH JiarHo3
naTaHaToma

J{ns BUSICHEHHs, YM BIJINOBIJA€ TOYATKOBUN PIBEHb 3HAHB-YMiHb MPOMOHYIOTHCS
JHonatku 1o Haka3y Ne 81 MO3 Vkpainu 3a mudpamu K ta H.

TeopeTnyHi NUTAHHS, HA OCHOBI IKMX MOKJIMBE BUKOHAHHS
HIJILOBHUX BU/AIB AiIJILHOCTI

1. BusnauenHs naromop(o3y B LIMPOKOMY Ta By3bKOMY CMHUCJI1 CJIOBA.
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Ske ocHoBHe npusHayeHHs JIKK.

XT0 opraHizoBye podoty Ta ckiazg JIKK?

OcnogHi 3aBmanas KAK.

SIk1 BUMaIKu PO3THHY BUHOCATHCS JUIA I[I/ICKYCII Ha KAK?

Ilpuragaiite KaTeropii MOMHJIOK JIIKYIOYHMX JIKapiB, sKi BU3Ha4aroThest Ha KAK.
T'PA® JIOTTYHOI CTPYKTYPH

TeMHU NPAKTHYHOIO 3aHATTA: «IligzroroBka Tta npoenenns 3acizanusa JIKK»

ohkhown

HKK—opraHisaTop OCHOBHI 3aBIaHHA:
|
1 I
I"onoBHuit stikap abo HaYMen CucreMaTUYHUN KOHTPOJIb 3a
| IIOBHOTOO BCIX BUIIB OOCTEXKEHHS 1
Ckman J'IiKyBaHlHﬂ XBOPHX

Bci 3aBiyroui BitineHHaMu BusiBnenns aedekrtiB po60TH BCixX

| BIJIIJIEHD Ta KaOlHETIB

' |
r OJIOBHiI cHeniaigiCTh

KoHTpoJib 3a JiKyBaJIbHUM
|

, Xap4yBaHHSIM
HavanpHuk nmaTaHaTOMI4HOTO .
I
oropo ' .
| KonTpoms 3a cBO€4aCHICTIO
: . KOHCYJIbTaIIli
Jlikap-opauHaTOp B SKOCTI g
cekperaps BubipxoBe BUBUEHHSI CKapT, 1110
MOCTYNAaI0Th

KoHTpob 3a BIIpOBaKEHHIM
Cy4acCHUX METO/IB JIarHOCTUKH Ta
JKyBaHHS

I'PA® JIOT'TYHOI CTPYKTYPHU
TEMATHKH, IKA 00rOBOPIETHCS HA KJIHIKO-MATAHATOMIYHUX KOH(epeHIisx:

[TinnararoTe 0OrOBOPEHHIO:

— 1

iHdexuitHux XBopo6
TToMuaKK B TiarHOCTHIII

7
3ami3Hijia MDaBUIIbHA TiarHOCTUKA / M

Piunmii 3BiT Hauaneruka BOITAB W

XBODOOU. SAKi DIIKO 3VCTDIYAIOTHCS q.
CMeDTh ODOIiIL Ta miTei

Stporenii
Iarpa- Ta micisgonenaiiiiHa CMEDTHICTh

CMepTb BijI aneHIULIUTY, THEBMOHIN Ta




Kopomki memoouuni éxasieku 0o pooomu na npaKmuiHOMY 3aHAMMI:

CamocriitHo ctyaeHT noBuHeH BuBunuTH noAatku K 1 H no Hakazsy MO3 Vkpaiau Ne

81. 3HaT muTaHHs Npo opraxizauito ta pobory JIKK ta KAK.

3BepHytH yBary Ha ocHOBHI 3aBiaHHsA JIKK 1 KAK rta ix mimi. 3acBoitH MOHSTTS

naroMop(o3 y IHPOKOMY Ta By3bKOMY CMHCIII CJIOBA.

10.

11.

12.
13.

14.

15.

3a BI/I60pOM BHUKJIaga4da BI/IpHHI/ITI/I 3aJlavy 3 KJIIHIKO-aHATOMIYHOTO aHaJI13y

PexoMeHnoBana Jiitepatrypa
Jliteparypa:
OcHoBHa (6a30Ba)
[Tatomopdonoris: nan. migpyd. /B.Jl. Mapkoscekuii, B.O. Tymancekuii, .B. Copokina Tta iH.; 3a
pexn. B.JI. Mapkoscskoro, B.O. Tymancekoro. — K.: BCB «Meaununay, 2015. — 936 c., Koabop. BU.
ISBN 978-617-505-450-5
OcHoBu maroorii 3a Po66iacom : mep. 10-ro anrn. Bun. : y 2 T. T. 1 / Bineit Kymap, A6yn K. A6bac,
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