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TAPAYKA. T'TINOKCIS.
1. TToHATTS PO TapsIUKYy, €TI0JIOTIs FapsSYKH.
2. [laTorenes rapsuku 1 cTajii pO3BUTKY TapsSUKH.
3. Knacudikarist rimoxcii.

4. KoMIieHCaTOpHO-TIPUCTOCYBAJIbHI peaKIii Mpu TimoKcii .

1. IToHATTS PO rapsuKy, €TI0JI0TIS TapIUyKH.

I'apsiuxa € TUTIOBUM MATOJIOTIYHUM TPOIIECOM, KU BUABIISETHCS IM1BUIICHHIM
TEeMIIepaTypy TUTa y BIAMNOBIAb Ha JAit0 miporeHHuX (axkTopi. B eBosmrolii rapsuka
BUHUKJIA $IK pEaklis OpraHi3My Ha IH(QEKIilo, 1 TOMY MOpSA 3 JKapoM TyT
CIIOCTEpIraroThes i 1HII 03HaKH, Xxapak TepHi Ay iHpekuiifHoro nporecy.

VY HopMmi TepMmoperyiiis BinOyBaeThes peduiektopHo. Ha mepudepii (mikipa,
BHYTPIILIHI OPTaHH) € XOJIOJI0BI i TEIJIOB1 PELENTOPH, K1 CIPUIMAIOTh TEMIEPATypPHI
KOJIMBaHHSI 30BHIIIHBOIO 1 BHYTPIIIHBOTO CEPEAOBUINA 1 3 SAKUX HaJIXOIUTh
iH(popMalliss B LEHTP TEPMOJIPETYslii, pO3MIIIEHHU B rinotanamyci. Heliponu
YyTIUBI A0 TeIUla 1 XOJOoAy. IHTerpailisi TeMneparypHUX CUTHAJIB 1 TeMIepaTypu
camoro rinorajiamyca Gopmye epeKTopHi IMITYIbCH, sIKI BU3HAYAIOTh PIBEHb OOMIHY
PEYOBHH, IHTEHCUBHICTh NEPUPEPUUHOTO KPOBOOOITY, ApHKaHHS, 3aAulIKy. ['apsuka
MOYMHAETHCS 3 TOTO, 10 3MIHIOETHCS 1€ pedeKTopHu MeXaHi3M 1 Temrmeparypa
BCTAHOBITIOETHCS HA IPYTrOMY, BUIIIOMY PiBHI.

Po3pi3Hsatore 1HQekuiiHi ¥ HeiHeKlUiiHI npuYuHA rapsykd. B mpoueci
EBOJIIOIIIHHOTO PO3BUTKY TapsYKOBa PEaKIlisi CKIajayiacs HacaMmIiepes siK BiAMOBiJb
Ha IPOHUKHEHHS B OpPraHi3M MIKpOOpraHi3MiB Ta X TOKCHHIB.

Boanouac BijomMo, 1110 BOHa MO€ BHHUKHYTH 1 IPU MOTPAIUIIHHI B OpraHi3m
PEUYOBHH, SKi HE MAIOTh BIAHOTEHHs 70 1H(EKIIIT, HAIPUKIAI IPU NepeIuBaHHI KPOBI,
BBEJICHHI OLJIKIB 1 JIIMi/iB 3 METOIO NAPEHTEPATLHOIO XapuyBaHHS.

[Miporenni  pevoBuHu.  IliporeHHUMH  (KapOHECYYMMH)  pPEUYOBHHAMHU

HA3WBAIOTHCS PEYOBUHHM, SKI, MOTPAIUIAIOTHL B OpPraHiaM 30BHI a00 YTBOPIOIOYHUCH
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BEEpeNHI HHOTO, CHPUYHHSAIOTH TapsS4Ky. 3a MOXO/DKCHHSM MIPOTeHHI pPEeYOBUHU
HOMIISIOTh Ha  ek3oreHHl (OakreplanbHi, HeOakTeplaabHi) W EHJAOTCHHI
(nmefikonmTapHi), a 3a MexaHi3MoM Jii Ha epBuHHI Ta BropuHHI. [lepBuHHI miporeHw,
NPOHHWKAIOYX B OpraHi3M, IIe HE CHPUYHMHIOITH TapsyKy, a JHile IHIIo0Th e
npoiiec, MpoOyKYIOUYH BJIacHI KJIITHHU IO YTBOPCHHS OITKOBUX pEYOBUH (BTOPUHHI
nipOTeHN), siKi, B CBOIO Yepry, AIFOTh HA MEXaHI3MU TepMOperyIisiii | Ipu3BOASTH 110
rapsukd. OTke, NepBUHHI miporeHu 1e (aktopu - eriosoriuHi, a BTOpUHHI -
natoreHernyHi. [TepBUHHI MiPOreHW MPOHUKAIOTH B OPraHi3M pa3oM 3 IH(eKIIHHUMU
areHTaMu | € He YMM IHIINM, K OakTeplalbHUMH TOKCMHamu. Haiikpaie BiZHOCHO
bOTO BUBYEHO €HJIOTOKCHHU IpaMHETaTUBHUX OakTepidi. BcTaHOBIEHO, 10 BOHU €
JinonojicaxapuiaMi - CKJIaJHUMH OloNoJIMepaMy, B SKHX PO3PI3HAIOTh TPHU
YaCTUHU: JBl TOJICaXapuAHl ¥ OJHY JIMIAHY. 3JaTHICTb CIPUYUHIOBATH
IHTOKCHKAIlII0O W Trapsuky Mae ocrtaHus (minoix A). BuBdeHHS miporeHHUX
BJIACTUBOCTEHN €HJIOTOKCHHY TTOKa3ajo, 1m0 Bxe B KiabkocTi 0,0001 Mkr Ha 1 kr Macu
TiIa BIB MOXKE 3YMOBHUTH Tapsiuky y Kpois. JlroguHa, a 3 TBapuH cobaka W KiHb
MPUOIN3HO OJHAKOBO YYTJIUBI JO MIPOTE€HHOI J1i €HI0TOKCUHY.

[nTepec 10 €HIOTOKCUHY 3pic, KOJU OYJI0 MOMIYEHO, IO MijJ WOro BIUIMBOM Y
TBApWH 1 JIIOJIMHU TOJIMNIIYEThCA TMepedir 6araTboX 3aXBOPIOBaHb, y TOMY YHCIHI
MyXJIUH, CUPUIICY MO3KY Ta 1H. Y 3B'A3KYy 3 LIUM IMIPOre€HU CTaju 3aCTOCOBYBATH B
KJiHim. TpyaHICTh, OJJHAK, TIOJIATaNa B TOMY, 110 TaKl MIPOTE€HU Pa3oM 3 TapsSUYKOIo -
JlaBaJIA 1 SIBUINA 1HTOKCHKAIII Y BUTJISII TEMOPAridHOro MIOKY, TPOMOO3y, ypakeHb
mkKipyu 3a tunoM ¢enomena llIBaprumana, tomo. Tomy BiampanboByBajach Taka
TEXHOJIOT1sI TOOYBaHHS MIpOreHy, o0 30epertu Woro JiKyBaJbHY IO 1 BOJHOYAC
YCYHYTH TOKCUYHY. BpelTi - pemr e Baajiocs 3poOUTH, OJJHAK TUTHKA YaCTKOBO.

Buxignum marepiasiom i JoOyBaHUSA MIpOreHiB 3  JIKyBaJbHUMU
BJIACTUBOCTSIMU CTaJIM TpaMHETaTuBHI Oaktepii. [Ijist TOro mo0 CIpUYMHUTH TapsiuKy
y JIIOAUHHU, TOTPIOHO BBeCTH OnM3bKO 1 MKr miporeHanmy Ha | Kr macu Tija.
[linBumenus TtemmepaTypu BuHHKae uepe3 40-90 xB micis mapeHTepabHOTO

BBeJIeHUsI 1 TpuBae 6-9 rog.



OcranHiM YacoM MmiporeHn A00YyTO CHHTETHYHUM criocooom. [lpu mpomy Oyio
BCTAHOBJICHO, M0 O10JIOTIYHA AaKTUBHICTh PEYOBUHM BU3HAYAETHCS JIIMIIHOIO
YaCTUHOIO  Makpomoisiekynu  (mmnoimom A). ITlepBuHHI MIPOTEHH  MOXKYTh
YTBOPIOBATHCS B CAMOMY OPTaHi3Mi, HE3aJIC)KHO BiJl OakTepiil (rapsuka IpH mepeomi
KICTOK, 1H(apKTI Miokapaa, IpH TepeauBaHHl KpoBi). Lli pedoBUHU yTBOPIOIOTHCS
BHACIIIJIOK YIIKO/KEHHS 00 pyWHYBaHUS BIACHUX TKaHWH 1 BIUIMBAIOTH HA OpraHi3M
01I0HO 710 MEPBUHHKUX €K30T¢HHHUX, TOOTO OaKTepiabHUX, NiPOreHIB.

2. Ilarorenes rapssuku 1 ctaaii PO3BUTKY TapsUKH.

[laTorene3 rapsykd MMOYMHAETHCS 3 TOTO, IIO TiJ BIUIMBOM TEPBUHHUX
MIPOTeHIB yTBOPIOIOTHCS BTOpuHHI. llelt mpomec BinOyBaeThcsi Hacammepen y
Makpogarax (pikcoBaHHX 1 BUIBHHMX), @ TaKOX Yy HEUTPOQUILHUX TpaHyJIOLUTaX.
CuHTE3 BTOPMHHHUX IMIPOTEHIB OylI0 MOKa3aHo Yy naociigax in vitro. Skmo a0
KyJIbTHBOBAHUX JIEMKOLMTIB J0JaTH NepBUHHMM niporeH, To He3abapom y
KyJbTYpalbHIN pIJIMHI 3'SIBISETHCS PEUOBMHA, BBEJCHUS SIKOi B OpPraHi3M IIJIBHILYE
tTeMriepatypy Tuta. [lpu BBeneHHI 1€l peuoBUHU O€3MOCepeqHbO B TiMOTAIaMyC, /e
PO3MILIEHUI HEHTP TEPMOPETYJIALIll, FapsiuKa BUHUKAE BXKE BIJ] 1y’K€ HE3HAYHUX J103.

CuHTe3 BTOPHMHHHMX MNIPOreHIB 3aKOJOBAaHUNA B TEHOMI JIEUKOIUTIB. Ko
YTBOPEHHsI OUIKIB OJIOKYBaTH akTHHOMIIIMHOM D abo nypaMmilliHOM, TO CHHTE3
niporeHy He BiAOyBaeTbcs. biocuHTe3 miporeHiB BiAOyBaeTbCs IMiCls TOTO, SK
nepBuHHI (OaKTepiaibHi) MPOTEHH MOAIIOTh HA JICMKOIUTH 1 TUM CaMUM aKTHUBYIOTh
MeTaboJIIyH1 mporecH B HUX. Ll Mis BUABIAETHCS 4epe3 perenTopd Ha MeMmOpaHax
KJIITUH 200 MpU IPOHUKHEHHI TOKCUHY BCEpPEANHY MakpodariB HUIXoM (parouurosy
abo minommro3y. llei mporec, o4eBUIHO, HE € CYBOPO CIenu(iYHUM, OCKIIbKU
CUHTE3 BTOPUHHMX MIPOreHIB MOKe OYTH 1HAYKOBAaHUM TaKOX IHILIMMU PEUOBUHAMH,
B TOMY 4HMCI1 ropMoHaMHu. Tak, BIJOMO, 1110 B KIHOK 3 HOPMaJIbHUM MEHCTPYaJbHUM
IIUKJIOM y TEpiojl BiJ OBYJAILII JO TMEpIIMX JTHIB MEHCTpyallili TemIepaTrypa Tija
nigsuinyerbest Ha 0,4-0,90 C. BigHocHO HElH(pEKLUIMHUX MIpOTreHiB, TOOTO PEUYOBHH,
Kl TPOHUKAIOTH B OpPraHi3M 13 CTEpUILHUM MaTepiasioM abo YTBOPIOIOTHCS B

oprati3mi mo3a iH(GEKIIHHUM TporiecoM (ajepris), TO TYyT CIiJ MPUITYCTUTH TaKy
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camy MOJJIMBICTh, TOOTO aKTHBAIll}0 MaKpoQariB y HampsiMi CHHTE3Y MipOTEHY.

OcranHiM YacoMm OyJIO JOBEAECHO, IO BJIACTHBOCTI MiJABUIILYBATH TEMIIEPATYPY
Tina mae iHTepraeiikin [ (In 1), xapakrepHumu Asist IKOTO € HE TUTBKHU MIPOTeHHUM, a i
1HII1 e(heKTH.

InTepmikin I - 11e ropMoHonoAIOHUH O1J10K 3 MoJieKyJsapHO Macoro 14000. Bin
BUJIITISIETHCSA Makpodaramu 1 mpu iX akTuBamii 1 cuernudivyHO BIUIMBAae Ha JCsKi
CHUCTEMH, B TOMY 4YHCJ1 Ha HepBoBy. Jlo kmitmH MimeHii In I, kpiM HepBOBUX,
HaJIe)KaTh TaKOX JIM(OIUTH, TeNaTouTH, (10po0IacTH, CHAHOBIIIUTH, MIOITUTH.

l'apsiuxa — maTONOTIYHUUA TpOIEC, B SKUN BTIATHYTa HE JIMIIE CHCTEMa
TEpMOpEryJisllii, a ¥ 1HII CUCTeMH, Hacamiepen iMyHHa. Lle ¥ 3po3ymiso, SKIIO
BpaxyBaTH, 110 TapsyKa B €BOJIIOLIT BUHUKIIA SIK BIANOBI/Ib HAa 1H(EKII0. 3BepTae Ha
cebe yBary TakoX 3B'S30K MK Trapsykoro 1 3amajeHHsM. MOo)KHa cKas3aTH, M0
rapsuka, IMyHITET (ajepris) 1 3amajieHHs - 1€ CBOEpPiHA Tpiaja, sKa BHU3HAYAE
BIJINOBIJIb HAa 1H(QEKUIMHUI BIUIMB. 3B' SI30K MDK IIMMHU TPbOMa pEAKIISIMU TaKWU
TICHHH, 1110 BOHHM HE ICHYIOTh OJHA 0€3 OJHO1, @ BUHUKHYBIIIH, OJHA MIATPUMYE 1HIITY.

Ho nii iaTepnelikiny | dyTnuBi cHcTEeMH, SKi BIIAMOBITAIOTh 3a IMYyHITET |
3anasieHHd. Bin nie Ha miMm@pouutu T 1 B cTUMyIIOI0YM 1X MOAUT 1 CUHTE3 aHTHUTLI, a
takox JiM$oxkiHiB. [1ig BrummBoM it I remaronuTil CHHTE3YIOTh 1 CEKPETYIOTh Y KPOB
pi3HiI OLIKHM, B TOMY 4HCI UepyJjomia3miH, C-peakTUBHUN NpoOTEiH, (hiOpUHOTEH,
tomo; (iObpobracTu  BIAMOBINAIOTH  MPONiQEpariero, CHUHTE30M  KOJareHy,
MPOCTOTJIAHJUHIB, E€HAOTETIONUTH OUIbIIe BHPOOJSIOTH (DAKTOPIB  KOATYJIAII],
mpocTarjiianiuHiB. € wMimeHi, ski Ha In | BIANOBIMAIOTH 1HAKIIE: y M'A3ax
CIIOCTEPITAETHCS MPOTEOMI3, Y XOHIPOUUTAX 30IBITYEThCS MPOIAYKIliS KOJIAr€HA3H,
TOOTO BiOYBa€ThCs PYWHYBaHHS Xpsiia. Y TKaHWHAX TOJOBHOTO MO3KYy 1 1 B
CITMHHOMO3KOBIM pIiJIMHI HApOCTa€ KiIbKICTh OeTa-eHAop(]iHiB. 3 IIUM MOB'SI3YIOThH
COHJIMBICTh; MasyHI CHUMNTOMH, SIKi OyBalOTh MiJl Yac Tapsuku. bigb y wm's3ax i

Cyriao6ax TakoX MOCHIOIOTH JI1€I0 SIK1 KIIITUHU BUUISIOTH 1HTepJenkin L 1.

["0OBHUM TIEHTPOM TEPMOPETYJIALII € TIMOTaTaMIvYHa IJISTHKA, X0Y 1HII BTN
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HEHTPaJIbHOI HEPBOBOI CHCTEMH, MOYMHAIOYU 13 CETMEHTAPHUX IIEHTPIB CIHHHOIO
MO3Ky 1 3aKiHYyIOYM KOpOIO BEJIMKOTO MO3KYy TakoX OepyTb y4yacTb Yy
TepMoperyJsiii. BcTaHOBIIEHO, MO TEPMOYYTIMBI HEHPOHM (XOJIOIOBI M TEILIOBI)
pPO3MIIIIEH] TMEePEBAKHO B TEPEIOYHOMY IO TEPEAHBOTO TimoTajamyca, KyAd
HAIXOJUTh 1HQoOpMarls Bix nepudepudHux  (MOBEPXHEBUX 1  TIIIMOOKHUX)
TepMmopernentopis. Ll 30Ha Ge3mocepeHbO UYTIMBA J0 TEMIEPATYPHUX KOJIUBAHb.
JlokazoM 11boro Oyiu pe3yabTaTu JTOCHIIKEHb 3 TEPMOJIAMH — TOHKUMHU TPyOOUKaMH,
K1 BBOJIATH Y MEBHUHM LEHTP MO3KY 1 MPOMYCKaIOTh Yepe3 HUX TEIIy ad0 XOJIOAHY
Boay. [Ipu mpomyckaHHI TEIJI01 BOAM CIIOCTEPIraeThCs mepedy0Ba TEPMOPETYIISIIII,
CHpsSIMOBaHAa Ha BUBEJICHHS TEIUIA: PEKTaJIbHA TEMIIEpaTypa 3HUKY€EThCS.

[Tpr 0X0J0MKEHHI MO3KOBOTO IIEHTPY XOJOJHOIO BOJIOIO TemrepaTypa Tinia,
HaBIAKU, T1ABUIIYETHCS.

Ponp 3agHporo rimorajamyca B TOMY, IO TYT BilOyBaeTbcs 1HTETparlis
TeMIiepaTypHoi 1H@opMauii 1 ¢opMmyBaHHS €QEKTOPHUX CTHUMYJIB, AKI KEPYIOTh
G13UYHOI0O 1 XIMIYHOIO TepMoperyssiiero. PyiiHyBaHHs #oro abo BChOIo
rinorajamyca poOUTh TBapHH NOWKIIOTepMHUMHU. [lpu pyliHYyBaHHI MNEPEeIHHOTO
rimorajgaMmyca uepe3 JAesIKUil yac 3HOBY BUHUKAE TrapsayKa.

Omneparlii Ha IEHTPaJbHIM HEPBOBIM CHUCTEMI IMOKa3ajdd 3HAYEHUS W 1HIIUX
BiaLIiB. Ilicns mepepi3yBaHHS MO3KY BHIE TilOTalamMyca TBapuHa 30epirae
3MIaTHICTH 70 rapsuku. [lepepizyBaHHs, 3a SKOTO TIMOTAIAMYC BiIOKPEMITIOETHCS Bij
cTOBOypa MO3Ky, 1mo30aBiisie TBapuHy IIi€i 3AaTHOCTI. Hapemiri, mpu mepepizyBaHHi
CIMHHOTO MO3KY B TpYJHIA YacTHUHI 3[aTHICTb JO TapsiYKU BIAHOBIIOETHCS MICIIS
BUXOJly TBapUHM 13 CTaHy CIIIHAJILHOTO LIOKY.

Ponb 1menTpy Tepmoperyisnii B ToMy, 00 30epirath TeMmmepaTypHH
rOMEOCTa3, BPIBHOBAXYIOYHM MPOLECH TEIUIONPOAYKINi 1 TeroBiggadi. MoXIuBo
3aBJISIKA TOMY, IIO IIEHTP TEPMOPETYJIAIIl MpaIoe SK KIOEPHETUYHUA TPUCTPINA B
TOYHO 33/JIaHOMY PEXHUMI 1 KOJMBAaHHS TemmepaTypu (1000B1) JOMYCKAOTHCA JIHUIIE Y
BY3bKHX MEXa BiJl YCTAHOBOYHOI TOUKH. OTKe, OPraHi3M TEIJIOKPOBHUX YSBISIETHCS

K OlOJIOTIYHUHM TepMOCTaT, TeMIlepaTypa SIKOTo 3aJIeXHUTh Bl TOTO, HA Ky TOUYKY
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MOCTaBJICHUI TEPMOPETYIATOP, TOOTO BIAMOBIAHMNA LEHTp MO3Ky. Ll ycTtaHoBouHa
TOYKa MOXXe OyTH 3MIHEHa Yy JBOX BHNaJKaxX: NpHU HaJI3BUYANTHOMY BIUIMBI
(meperpiBaHHs, TIIIOTEPMIs, 3aMepP3aHUs, TIMOKCIT), KOJIH el MeXaH13M MOBHICTIO a00
YaCTKOBO BUBOJAMTHCA 3 J1ally, a00 IpH Ail MIPOTEHIB, KOJIM YCTAHOBOUYHUN MEXaHI3M
HE PYMHY€ETHCA, a 3MIHIOETHCA TaK, [0 YCTAHOBOYHA TOYKA MEPEMITY€ThCS Ha OB
BHCOKHUH PiBEHb.

Pe3ynbraT TOHKUX eNeKTPO(]i310JOTIUHUX JOCHIKEHb JTal0Th 3MOTY YSBHTH
el MexaHIdM Tak. Y TinoTajaMiyHOMY IIEHTPl TEPMOPETYJISIlil € HEUPOHU TPhOX
THUIIIB: Yy TJIMBI 0 TEIIa, YyTIUBI 10 XOJOY 1 ,,[NIyX1" 10 KOJIMBaHb TEMIIEPATYPH.

[TpunyckaioTh, 10 TOJOBHY pOJb BIIIFPalOTh OCTaHHI. BOHU TreHEpyIOTh
CUTHAJIM CTAaHAAPTHOTO XapaKTepy, sIKI € CUTHAJIOM MOPIBHIHHS ISl TEPMOUIYTIMBUX
HelipoHiB. Ilpu Oynp-sKid 3MIHI TeMmmepaTypud Tila BOHA IIOBEPTAETHCA [0
HOPMAJILHOTO PiBHSA 3aBSKH "TIIyXuM" HEHpOHAM.

€ 1 1H1 nosicHeHus1 (hOpMyBaHHSI YCTAHOBOYHOTO MEXaHI3My TeMIepaTypH,
3rIHO 3 SIKUM YCTAaHOBOYHA TOYKAa BU3HAYAETHCS (YHKLIEIO TEIUIOUYTIUBUX 1
XO0JIOJIOUYTIMBUX HEUPOHIB. BCTaHOBIEHO, IO BOHU € JIBOX BHJIB - 3 JIHIAHOKO 1
HEeNHINHO (yHKIi€0. TepMOUyTIMBI HEMPOHW 3 JIHIAHOW (QYHKIIEH — 1€
HEHWPOHHU, B AKUX KIUIBKICTh JEMOJSpU3AINA MPSMO MPOMOpIIiifHa 3MIHI TeMIlepaTypu
Tina. TepMOUyyTIuBI HEHPOHHU 3 HENIHIMHOIW (YHKLIEI0 HA 3MIHY TeMIepaTypH Tija
BIJIMOBIJIAIOTh HETPOTOPIIIAHO, HAMPUKIAJ, 3MEHIIEHHAM MPUPOCTY KITBKOCTI
JIENOJIIpU3aIliil MpHU MIIBUILEHHI TEMIIepaTypH Tiia.

YcTaHOBOYHA TOYKA TEMIIEPATYPHOTO TOMEOCTasy (hOpMyETHCSI HEHpOHAMH 3

HEJHIAHOIO (DYHKIIIEIO 1 caMe Ha HUX BIUIMBAE CIPABXKHIN MIPOTEH JICHKOIUTIB.

TepMouyTIMBI HEUPOHU 3 HENTHINHOIO (DYHKIIIEI0 BCTAHOBIIOIOTH HOBY, OLIBIII
BHCOKY, YCTAHOBOYHY TOYKY TeMIIEpaTypHOTO romMeocTa3y. HopmanbHa TemmepaTypa
CIpUHMAETBCS K 3HWKEHA. TOIl TEepeKpHBAIOThCSA MIISAXH BiAgadi  Tera,
TeMIlepaTypa Tula MIJBUILYETHCS 1 HAa LIbOMY PiBHI 3aJMIIAETHCA MPOTATOM JIESIKOTO
yacy (Ha mepioJ TapsiuKm).

Kpim miporeniB, y (opMyBaHHI Traps4KoBOi peakilii MEeBHY pOJib BIiIrparoTh
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TAaKOXX 1HIIN PEYOBHHH, Hacamrepea TOpMoHU. B oci0 3 moHmwkeHoo (yHKIIIEO
IIMTOBUIHOT  3ajo03u  abo rimodizy cymyTHl  1H(QEKIIHHI  3aXBOPHOBAHHS
CYIIPOBODKYIOTHCS MEHIII BUPAXEHOIO Tapsukoro. [Ipu 1ipoMy ciify BpaxoByBaTH, 1110
TUPOKCHUH BUSBIISIE€ PO3'€AHYBaJIbHUI BILUTUB HAa OKUCHEHHS il okucHe (ocPopyBaHHS
y TKaHUHAX.

['mikokopTHKOiIU (TIAPOKOPTU30H) TAIbMYIOTh PO3BUTOK TapsyKOBOIl peaKilii,
OYEBHUHO, BHACIIIOK TOrO, IO BOHM NPHUTHIYYIOTH MeETa0OJIyHl TMpOIECH B
JeMKOLMTAaX, y TOMY YUCII1 YTBOPEHHS B HUX IIPOTEHIB.

VY rapsukoBOMY MPOIIECi PO3PI3HIIOTH TPU CTaIii:

1. miABUILEHHS TEMIIEPaTypH;

2. CTOSTHUS TEMIIEpaTypH Ha MiIBUIICHOMY PiBHI;

3. 3HI)KEHHSI TEMIIEPAaTypH 10 BUX1THOTO PIBHSL.

Crania migBuileHHs TemrepaTypu. [liaBuIieHHs Temmeparypu B Iiil crajuii
B1JI00paxkye mnepeOyAoBY TEPMOPEryJilii: 3MIHY TEIUIONMPOAYKIIT 1 TEIUIOBIIIaYi.
[Tpy 1pOMy TEMJIONMPOMYKIIs MEPEBUINY€E TEIIOBIAAauy. ['0JIOBHE 3HAUYEHHS MA€E
OOMEKEHHS TeIUIOBIA/ayl, 10 HE TUIbKK €(EKTUBHINIE B PO3YMIHHI MIBHJIKOCTI
po3irpiBaHHsl TUIa, a W EKOHOMHINIE JJIsi OpraHi3My, OCKUIBKM He MOTpelye
JOJJaTKOBUX €HEpro3arpar.

TemnoBingaya 3MEHIIYEThCS BHACHIIOK 3BY)KCHHS NEPUPEPUIHUX CYIUH |
3MEHILICHHS TPUTUIABY KPOBi 10 TKaHUHU, OJTHOYACHO TalIbMYEThCSI TOTOBHUIUICHHS |
3HWKY€TbCS BUINAPOBYBAHHsS; y TBapUH CIOCTEPITa€eTbCsd CKOPOUYEHHS M'sI3iB
BOJIOCSHHMX HUOYJIMH 1 CKYHOBKEHHS IEPCTI, [0 301JIbIIYE TEMI0130ISIIIIO.

Ha nmpyromy wmicii y MiJBHINEHHI TEeMIEpaTypH Tija MiJ 9ac TapsdKH CTOITh
30UIBIIECHHST TEIUIOMPOIYKIIi 332 paxyHOK aKTUBI3alli OOMiHYy pPEe4OBHMH B M's3ax Ha
GOHI MIABUIIIEHOTO TOHYCY M'SI3iB 1 M'SI30BOr0 TpeMTiHHsS. M'Si30Be TpEMITIHHS
HOB'si3aHe 13 crma3MoM mepedepuvyHuXx cyauH. Uepe3 3MEHIICHHS TPUILTUBY KpOBI
TeMIlepaTypa MKIpH 3HUKYEThCS 1HKOJIM Ha KUIbKa rpanayciB. Tepmopeuentopu
30y/UKYIOTbCS, BUHHKAE BIAUYTTS XOJIOAy — 03H00. Y BIOMOBIAL IEHTP

TEepMOpEryJsLii Mocuaae IMIOyabCH 10 PYXOBHX HEHUPOHIB - BHHHMKAE TPEMTIHHS.
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OnHOoYacHO 301TIbIIYETHCS HECKOPOUYBaJIbHUI TEPMOT€HE3, TOOTO YTBOPEHHHS TEIUIa
B OpraHax, TakMX SIK IIe4iHKa, JereHi, Mo3ok. Ile € Hacaiakom TpodiuHoi aii HEPBIB,
KOJIM aKTUBYIOTbCS (HDEpMEHTH, 30UTbLIYETHCS CIOXKMBAHHS KHUCHIO 1 YTBOPECHHS
TEIUIOTH.

VY po3basiaHcOBYBaHHI TEIJIOBOI'O TOMEOCTa3y MEBHY POJIb MOXKYTh BiirpaBaTu
rymopanbHi akTopu. Bimomo, mo aeski 6akTepianbHi TOKCUHU 3/1aTHI pO3' €IHYBATH
OKHCHEHHS 1 OKUCHE (ochOpyBaHHS 1 TUM CaMUM 301JIbIITYBATH YTBOPEHHSI TEIUIOTH.

[e#t nomaTKOBHII TEPMOTE€HE3 MOKE MPUCKOPUTH MiJIBUIIECHUS TEMIIEpATypu y
NEPIIi CTali rapsIKy.

Cramis CTOSIHHS TeMmmeparypu Ha mifBuiieHoMmy piBHI. Ilicis Ttoro sk
TeMIiepaTypa MigHSIAacs 10 MEBHOrO pPIBHS, BOHA YTPUMYEThCS Ha LIOMY pPIBHI
IPOTATOM JIESIKOTO Yacy (JIH1, TOJIUHH).

OCKUIBKY TpU 1IOMY 30UIBIIYETHCS TEIIOBIAa4a, TO MOAAJBIIE IM1ABUIICHHS
TeMrepaTypu He BiOyBaeThes. TersoBiaya 31MCHIOETHCS 3aBISKU PO3IIMPEHHIO
nepedepuuHnX CyauH; OJi7a JI0Cl MKIpa cTae rirnepeMiioBaHOI0, TapsY0r0 Ha JOTHK.
Bunukae BiqUyTTS Xapy.

[linTpymMaHust TeMOepaTypu Ha IMiJIBUILIEHOMY PiBHI MOSICHIOETHCA THUM:, IO T
BIUTUBOM JICUKOLIUTAPHOTO TIPOTEHY 3MIHIOEThCS YCTAHOBOYHA TOYKA IEHTPY
TepMoperyssiiii. Ha 1niboMy piBHI BIIHOBIIOETHCS MEXaHI3M MiJATPUMAHHS CTaJOCTI
TEMIIEpaTypyd 3 XapaKTepPHUM KOJIMBAHHSIMHU BpaHIl 1 BBeUepl, aMIUIITyla SIKUX
3HAYHO OiJIbIIIe, HIXK Y HOPMI.

3a cTynmeHeM TNIABUIIEHHS TeMIepaTypu Tula y JApPYyrid cTaall rapsuku
pO3pi3HAIOTh Takl 11 BUIU: cybpebpunviy - TiABHIICHHS Temmeparypu jao 38 C;
nomiphy -- 38-39 C; sucoxy - 39-41 C cinepnipemuuny - nonag 41 C.

HoBuii piBeHb TemiepaTypu, ii KOJUBaHHS MPOTATOM 100U BHU3HAYAETHCS
NeBHUMH (paKTOpamMH, cepell SKUX BHpIIMIAIbHE 3HAYCHUS HAJAETHCA KUTBKOCTI
HIPOTeHIB 1 YyTJIMBOCTI JIO0 HUX HEHTPIB TepMmoperyssimii. KpiMm Toro, Mae 3HaueHHS
MOTY)KHICTh CUCTEMH BIJIBEICHHS TEIUIOTH, TOYHICTh 1 HAMIHHICTh (YHKIIIOHAIBHOT |

TpodiuHOi 1HHEpBaIlii, yTBOPEHHS PEUOBUH- PO3'€IHYBAYIB 1, HApPEIITi, HASIBHICThH B
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OpraHi3Mi 3amacy €HEpreTMYHOro Marepially, Hacammepea >KUpy. Y BHUCHAKEHUX
moje 1HQEeKIIHHI XBOpoOM MOXKYTh mepebdiratu O0e3 rapsyku. Y diTell BOHA
PO3BUBAETHCS IMIBUKO, Y JIIOJIEH TOXUIIOTO BIKY - MOBLIBHO, O HEBUCOKOTO PIBHI.

Cragis 3HmkeHust Temreparypu. Ilicns mpunuHeHHs Al MIPOTeHIB ILIEHTP
TepMoOperyJisiiii Ha0yBae MONEpeaHbOr0 CTaHy, YCTAaHOBOYHA TOYKA TEMIIEpaTypH
3HIDKYETBCS 0 HOPMAJIbHOTO piBHs. TemioTa, MO HAKOMWYMIACh B OpraHi3Mi,
BUBOJIUTHCA 32 PAXYHOK PO3IIMPEHHS MIKIPHUX CYAWH, BEJIUKOTO MOTOBHUIUICHHS 1
HIBUIKOTO JMXaHHA. 3HIKEHHSI TEeMIIepaTypyd MOKe OYTH TMOCTYIOBUM, JITHUYHUM
(mpoTsIromM KiIbKOX 710), a00 MIBUAKUM, KPUTUYHUM. B OCTaHHBROMY BHITaKy MOXKE
BIIOYBaTUCh Jy’)KE€ pI3KE PO3IMIMPEHHS CYIUH 1, KOJU II€ TOEJHYEThCS 3
1HTOKCHKAIII€10, MOXKE BUHUKHYTH HEOE3MEUHUM IS 5KUTTS KOJIaIC.

3. Knacudixkaiiisi Timokcii.

['inokcis, a00 KUCHEBE TOJIOyBaHHS — 1€ TUIIOBUM MATOJOTIYHUN MPOIEC, IKUH
BUHUKA€ BHACIIIOK HEJOCTATHHOTO MOCTaYaHHS TKAHWHAMHU KUCHIO a00 MOPYIICHHS
BUKOPUCTAaHHS MHOTO TKAHMHAMH.

B ocHoBy kimacudikailii Tinokcii NOKIaJeH0 TPUYMHH 1 MEXaHI3MU 11 PO3BUTKY.
Po3pi3HAI0TH Taki BUIM TIMOKCIi: TIMOKCUYHY, AUXAJIbHY, T€MIUHY, HUPKYJISITOPHY,
TKaHUHHY 1 3MIIIaHy.

INmokcuuHa, a60 eKk30reHHa TMOKCist PO3BUBAETHCS MIPU 3HIKEHH1 MapIialIbHOTO
TUCKY KHCHIO y BJAMXYBAaHOMY MOBITpi. THUMOBUM NPHUKIAAOM TIMOKCUYHOI TIMOKCii
MOke OyTH Tipchbka XBOpoOa, CTYIIHb SKOi 3aJIeKUTh BiJ BUCOTH. B ekcriepuMeHTi
TINOKCUYHA TIMOKCISI MOJETIOETHCA 32 JOMOMOror 0apokaMmepu ab0 BUKOPUCTaHHS
JTUXAIBHUX CyMIIeH, O1THUX Ha KUCEHb.

HuxaneHa, abo0 pecmipaTopHa, TINOKCis BHUHHUKA€ BHACHIJIOK poO3jiany
30BHIIIHBOTO  JIUXaHHS, 30KpeMa  HEJOCTAaTHOCTI  JIETEHEBOI  BEHTWJIAIIII,
KpPOBOTIOCTaYaHHs JIETeHb a00 yTpyaHeHHs Audy3ii B HUX KUCHIO, KOJU MOPYIIYETHCS

OKCHUTEHaIlisl apTeplaibHOi KPOBI.
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['emiuHa, a00 KpOB’sHA, TIMOKCIA BUHUKAE Y 3B’SI3KY 3 MOPYUICHHIMH Yy CHCTEMI
KpOBi, 30KpeMa 13 3MEHIICHHSAM KHCHEBOi €MHOCTI KpoBi. ['‘emiuHa TimoKcis
MOUIAETHCS Ha aHEMIYHY 1 T1IMOKCiI0 BHACTIOK 1HAKTUBAIIIl TEMOTJIO0IHY.

VY maTonoriYHUX yMOBaX MOXKJIMBE YTBOPEHHS TaKUX CIOJYK T'e€MOIJIOOIHY, SKi
HE MOXXYTh BHKOHYBAaTH JuXajdbHy (QyHKI0. TakuMmM € KapOOKCHUTeMOrjoOiH —
crosiyka reMoryiooiny 3 okcuaom Byriernto (II) (wamgaum razom). CroopigHEHICTH
remorsio0iny 3 CO y 300 pa3iB BuIlla, HI)K 3 KHCHEM, IO 3YMOBIIOE BHCOKY
ToKCUYHICTh CO: OTPYEHHS HACTA€ MPHU MI3epHO MaluxX KoHIeHTpaiisx CO y noBiTpi.
[Ipy 1bOMYy IHAKTHBYETHCS HE JIMIIE TeMOTJO0IH, a W 3ali30BMICHI JTUXabHI
dbepmeHTH.

VY pasi oTpyeHHsI HITpaTaMH, aHUTIHOM YTBOPIOETHCS METTEMOIIIOOIH, Yy SIKOMY
TPUBAJICHTHE 31130 HE IPUETHYE KUCHIO.

[upkynsTopHa TINOKCISE PO3BUBAETHCS MPU MICIIEBUX 1 3arajibHUX MOPYIICHHSIX
KpOBOOOITY, TPUYOMY B Hili MOKHA BUAUIMTH 1IIEMIYHY i 3aCTIHHY (POPMHU.

Skmo TNOpylIIeHHS TEeMOJMHAMIKA BUHUKAIOTh Y CYAMHAX BEJMKOTO KoJja
KpOBOOOITY, HACUYEHHSI KPOBI KUCHEM Yy JIETEHSX MOXK€ OyTH HOpPMalbHHUM, OJHAK
YTPYIHIOETHCS JOCTaBKa Woro TkaHuHaM. [Ipu mopyIeHHsX reMoIuHaMiKy B CUCTEMI
Majoro Kojia KpOBOOOITY 3a3Ha€ HEraTMBHOTO BIUIMBY OKCHUTEHAIllS apTepialbHOI
KpOBI.

[upkynsTopHa TIMOKCis MOXKe OyTH CIpUYMHEHA HE TUIbKH a0COJIIOTHOO, a i
BIJIHOCHOIO HEJIOCTATHICTIO KPOBOOOITY, KOJIU MOTpeda TKAaHUHU y KUCHI TIEPEBUIILYE
Horo noctaBky. Takuil cTaH pO3BUBAETHCSA Y CEPLIEBOMY M’s31 MiJ 4ac €MOLIAHOTO
HaANpPY>KEHHS, 1[0 CYIPOBOKYETHCA BUAUICHHSAM aJ[peHaliHy, KU, X0U 1 pO3IIHPIOE
KOpPOHapH1 apTepii, BOAHOYAC 3HAYHO MiABHUIIYE MOTPeOy MiOKaply B KUCHI.

KucueBe romomyBaHHS TKaHWH MOXE OyTH pe3ylbTaToM MOPYIICHHS
MIKPOIUPKYJISIT, @ TaKoX MPOIECIB TPAHCHOPTY PI3HUX PIAUH Yepe3 KamiaspHy
CITKY 1 MEMOpaHH KJIITHH.

TkaHMHA TIMOKCIS € HACTIAKOM PO3JTaAiB Y CUCTEMI YTHIII3allii KUCHIO. Y IbOMY

BUMAAKY TMOPYLIYETHCS O10J70TIYHE OKMCHEHHS Ha (DOHI JOCTATHHOTO IMOCTAYaHHS
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TKaHWHaM KHUCHIO. [IpyumHaMu TKaHWHHOI TIMOKCIi € 3HMKEHHS KIUIBKOCTI abo
aKTUBHOCTI  JuXaldbHUX (EpMEHTIB, pO3’€IHaHHS TPOIIECIB OKUCHEHHSA 1
docopyBanHs. 3HWKEHHS CHUHTE3y JuUXanbHUX (epMeHTIB OyBae mpu
rinoBiTaMiHO3axX. 3 BiTaMiHIB OCOOJMBO Ba)XJIMBHUMHU B LIbOMY IUIaHI € pruOOQIIaBiH i
HIKOTUHOBA KHUCIIOTA.

B Hacmimox po3’eqHaHHSA TPOIECiB OKUCHEHHS 1 (ochopyBaHHS 3HUKYETHCS
e()EeKTUBHICTh O10JIOTTYHOTO OKHCHEHHS, €HEPris PO3CIIEThCA y BHIJIAMI BUIBHOL
TEIUJIOTH.

Y BUHHKHEHHI TKAaHMHHOI TIOOKCII MOXE MaTH 3HAYEHHS aKTHBAIls
NEPEKUCHOTO BUIBHOPAIUKAIBHOIO OKHCHEHHS, NPU SKOMY OpraHiuHl PEYOBUHU
miAmalThess He)EPMEHTAaTUBHOMY OKHCHEHHIO MOJICKYJISIPHUM KHCHEM. AKTHBAIlis
BUIbHOPAIUKAIBHOTO OKMCHEHHS, a OT)KE, 1 TKAHUHHA TIMOKCisl CIOCTEPIratoThCs MpU
i 10HI3YIOUOTO BUIIPOMIHIOBaHHS, Y pa3i AehIIUTY TPUPOJHUX aHTUOKCHU]IAHTIB.

[lepeniyeHi BUAM KMCHEBOTO TOJOIYyBaHHS B 130JbOBaHIi (HOpPMI TPaIUIAIOTHCS
PIIKO, YacTillle CTIOCTEPIratoThCs Pi3HI iX KoMOiHaIi. Hanpukiaa, XpoHiyHa T1MOKCis
OyJb-SIKOrO0 T'€HEe3y 3BHYAHO YCKIIAHIOETHCS YPAXKEHHSAM AUXATBbHUX (PEPMEHTIB 1
NpUETHAHHSIM KHUCHEBOI HEIOCTAaTHOCTI TKaHMHHOTO xapaktepy. Lle mamo miacraBy
BUIUINTH TaKUH BUJ, SIK 3MiIIaHA TIIOKCI.

BuauidioTe e TINOKCI0 HAaBaHTaXXEHHS, fAKa pO3BHBAETbcsl Ha  (OHI
JIOCTaTHHOTO a00 HAaBITh IMIJBUIIEHOTO TIOCTAYaHHS TKaHWHAM KuCHIO. OJHaK
nigBUIleHHs PyHKIIT opraHa 1 3HayHO 301IbIlIeHa MOTpeda B KUCHI MOXKYTh 3yMOBUTHU
HEaJeKBaTHE KUCHEBE TIOCTaYaHHS 1 PO3BUTOK METa0OJIYHUX MOPYLIEHb,
XapaKTepHUX JJI1 CIPaBKHbOI KUCHEBOI HenocTaTHOCTI. [lpukiagom MoxyTh Oynu
HAJMIpHI HaBaHTaXEHHS y CIOPTi, IHTEHCHBHA M’si30Ba poOota. Taka rimokcis €
IyCKOBHM MEXaHi3MOM PO3BUTKY BTOMH.

[Nnokcis, gk 1 M00UN MaTOJIOTIYHUM MPOLIEC MPOXOAUTH JBI CTalii PO3BUTKY —
KOMITeHcallli 1 gexkomneHcanii.CrnoyaTky 3aBJIsSKH KOMIIEHCATOPHO-TIPUCTOCYBAIBHUM

peaKHiﬂM BUABJIIACTBCA MOXKINBHUM HiI[TpI/IMYBaTI/I HOPMAJIBHC IIOCTaYaHHA TKaHHMHaAM
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KHCHIO BCyNeped MOPYIICHHIO HOTo MOCTaBKH. [Ipy BHUCHa)XEHHI MPUCTOCYBATBHUX
MEXaH13MIB PO3BUBAETHCS CTalisl IEKOMIIEH allii, 200 BJIaCHE KUCHEBE T'OJIOyBaHHS.

4. KoMIieHCaTOPHO-TIPUCTOCYBAJIbHI PEAKIIil MPH TIMOKCI] .

KomneHncaropHo-npucToCyBalibHI ~ peakilii TMpH TIMOKCIi PO3BUBAIOTHCS B
CHUCTEMaxX TPAHCIOPTY Ta yTWiizamii KucHIO. KpiM Toro, BHUIIISIOTH MEXaHI3MHU
,LO00pOTHOM 3a KHUCEHb 1 MEXaHI3MU TMPUCTOCYBaHHS JI0 YMOB IIOHHUYKEHOTO
TKAaHUHHOTO JIUXaHHSI.

301UTbIIIEHHST JIETEHEBOT BEHTWIALII BiMOYBAE€ThCS BHACHIIOK Pe(IeKTOpHOTO
30yJKEHHS IMXAJIbHOTO LIEHTPY IMITYJIbCAMU 3 XEMOPELENTOPIB CYAUHHOIO PycCia,
NEPEBAKHO CHHOKAPOTUIHOI Ta AOPTANbHOI 30H, SKI 3BUYAWHO pearyloTh HA 3MiHY
XIMIYHOT'O CKJIaAy KpoBl, 1 Hacammiepea Ha HakonnueHHa CO Ta 10H1B BOJHIO.

Y BuUMagKy TIMOKCUYHOI TIMOKCIi, HAmpWKiIaJ TMpU TMITHATTI Ha BHCOTY,
NaTOreHEe3 3aJUIIKU JCIIO 1HIIMK — MOJAPAa3HEHHS XEMOPELENTOPIB BiIOYBAEThCA Y
BIJINOBIJIb HA 3HMKEHHS B KPOBI MapIliaIbHOTO TUCKY KHUCHIO, MapiiaibHuil Tuck CO
y KpPOBI TaKOX 3HIKEHHH. ['TnepBEeHTUISNISA € Oe3MepeyHO MO3UTHUBHOIO PEaKIIEl0
OpraHi3My Ha BUCOTY, OJIHAK Ma€ 1 HEraTWBHI HACNIJKH, OCKUIbKH YCKJIAJIHIOETHCS
BuBegeHHsIM CO 1 mie 6utbimuM 3HmKeHHSIM piBHA CO y KpoBi (TiMOKaIHiI€). SKII0
BpaxyBatu BIUIUB CO Ha MO3KOBUH 1 KOpOHApHUU KPOBOOIT, PEryJssilisi TOHYCY
JTUXAIBHOTO 1 CYIMHOPYXOBOTO IIEHTPIB, MIATPUMAHHS KHUCIOTHO-OCHOBHOI
piBHOBaru, JIHUCOIlIAII0 OKCUTEMOIJIOOIHY, TO CTaHe 3pOo3yMuUIMM, M0 0arato
BOXJIMBUX (PYHKIUIA MOXYTh NOPYIIYBATHCh MpU TinokamHii. OTke, B MaToreHesl
TIIOKAIIHIS Ma€ TaKe caMe 3HAY€HHsI, [0 U T1IMOKCIs.

[TocunenHst KpoBOOOITY CIpsSIMOBaHE Ha MOO1TI3aIliI0 3aCO0IB JOCTABKU KHCHIO
TKaHUHaMu (rinepdyHKLis ceplis, 30UIbIIEHHS IIBUIKOCTI Teuli KPOBI, PO3KPHUTTS
HE(YHKIIOHYIOUMX KalUIIpHUX CyAuH). He MeHII BaXJIMBOIO XapaKTePUCTUKOIO
KpOBOOOITY B yMOBax TiMOKCIi€ TTepepo3Moiia KpoBl B 01K MepeBaXXHOTO MOCTaYaHHS
il )KUTTE€BO BXKJIMBUM OpraHaM 1 MIATPUMAHHS ONTHMAILHOI Tedii KPOBl1 B JIETCHSX,

Cepili, TOJOBHOMY MO3KY 3a paxyHOK 3MEHIIEHHS KPOBOIOCTAYaHHS IIKIPH,
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CeJIe31HKH, M’s131B, KHIILIOK, SIK1 3@ IIUX 00CTaBHH € Jieno KpoBi. HasgBHICTH B oprani3mi
CBOEPIAHOT OKCUreHoTonorpadii, 31aTHOT TMHAMIYHO 3MIHIOBATUCH, - BAXKJIMBA YMOBA
pOOOTH MPUCTOCYBAILHUX MEXaH13MiB MPH TIMOKCii. 3MIHU KPOBOOOITY pEryirOl0ThCS
pedIECKTOPHIUMHI TOPMOHAILHUMH MEXaHI3MaMu. MaroTh 3HaUY€HHS TaKOXX TKaHWHHI
MPOYKTH MOPYIIEHOTO OOMIHY, SIKI BUSIBJISIOTH CYAMHOPO3LINPIOBAILHUMN BILIUB.

301IbIIEHHS KUTBKOCTI €PUTPOLIMUTIB 1 TeMOTJI001HY MMiJIBUIIYE€ KHCHEBY EMHICTb
KpoBl. Bukua kpoBi 3 J1emno Moxke 3a0e3leyuTd IIBHJILIE, OJHAK HETpUBalie
MIPUCTOCYBaHHs 70 Tinmokcii. [Ipu OuIbI TpuBajii TMOKCii MOCHIIOETHCS €PUTPOIIOE3
y KICTKOBOMY MO3KY, MpO IO CBIAYUTH IMOSBa PETUKYJIOIMTIB y KPOBi, 30UTBIICHHS
KUIBKOCT1 MITO31B Y HOpMOOJacTax 1 rirnepruiasisg KICTKOBOro Mo3ky. CTuMmyisTtopaMu
TeMOII0e3y € EPUTPONOCTHH HUPOK, & TAKOXK MPOAYKTH PO3MATy CPUTPOIUTIB, SKUN
CIIOCTEPITAETHCS PH TIMTOKCI.

[1ix yac rinokcii miaBUILYETHCS 3/IaTHICTh MOJIEKYJIU FeMOTJIO0IHY MPUETHYBATH
KHCEHb y JIET€HSX 1 BIJJaBaTh HOro TKaHWHAM. AprepiajibHa KpOB MOXeE OyTH
HAaCHYEeHa KMCHEM OuIbllle, HI’K 3BHYANHO, 110 CpUsi€ 30UTBIICHHIO apTepiOBEHO3HOI
pizHui. [Ipyu 1bOMy TKAaHMHU MOXKYTh JICTaBaTH OUIbILIE KUCHIO 3 KPOBI.

OnucaHi BulIE MPUCTOCYBaJbHI 3MIHM BUHUKAIOTh Y HAMOUIbII pEaKTHUBHUX
CUCTEMaxX OpraHi3My, siKi BiJMOBIJAIOTH 3a TPAHCIOPT KHUCHIO Ta WOTO PO3MOLIL.
Opnak aBapiiiHa TinepPyHKIIS 30BHIIIHBOTO JHUXAHHSA 1 KpPOBOOOITY HE MOXeE
3a0e3MeunT CTIWKE 1 TpUBaJie MPUCTOCYBAHHS N0 TIMOKCIi, OCKIIBKH 1€ BUMAarae
MIJBUIIEHOTO CIIOKMBAHHSA KHCHIO 1 TIOCWJICHHSM po3naay OinkiB. ABapiiiHa
rinep@yHKIis MoTpedye 3 4aCOM CTPYKTYPHOT'O Ta €HEPreTUYHOro MIAKPIIICHHS, I
3a0e3nedye He TUTbKU BYDKMBAHHS, @ i MOXKJIUBICTh aKTUBHOI pO3yMOBOI 1 (hi3UYHOI
poOOTH B yMOBaX TPUBAJIOI TIMOKCI].

CborosiHi 1€ acmeKTOpHUBEPTAE YBary JOCHIIHUKIB. BHUBYarOThCSA TIPCHKI 1
HUPSIOUl TBapUHM, J>KUTENl BUCOKOTIPHUX padOHIB, a TaKOX EKCIepUMEHTAbHI
TBAPUHU 3 KOMIIEHCATOPHUMH MPUCTOCYBAHHSIMHU JO TIMNOKCIi, SIKI BUPOOJISIUCS
MPOTATOM JIEKUIBKOX TIOKOJIIHb. B crucTeMax siki BIAMOBIAAIOTH 32 TPAHCTIOPT KUCHIO,

BiIOYBaIOThCS TIpoliecu TimepTpodii 1 rimepruiasii — 301IbIIYEThCSI Maca TUXaTbHUX
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M’sI31B JIETEHEBUX aJIbBEOJ, MIOKap/Ja, HEHPOHIB IUXAIbHOTO LEHTPY; MOCHIIOETHCS
KpPOBOITOCTaYaHHsI IIMX OPraHiB 3a PaxyHOK 301IbIIEHHS KUIBKOCTI (DYHKI[IOHYHOUUX
KarmuisapiB Ta ix rineptpodii. Ile crnpuse HOopMamizarii (GyHKIIOHYBaHHS CTPYKTYP.
[Nnmepruiasito KICTKOBOTO MO3KY MOXHa PO3IVISJIATH SK IUIACTHYHE 3a0e3meueHHs
rinep@yHKIli CHCTEMHU KPOBI.

[Ipu TpuBamiii akiaiMaTH3alii A0 BUCOTHOI TIMOKCIT MOMIMIIYIOTHCS YMOBH
nr(dy3ii KHCHIO 3 alIbBEOJISIPHOTO MOBITPS Y KPOB 3aBASKH I1BUILICHHIO MPOHUKHOCTI
aTbBEOJIIPHO-KAIUISPHUX MEMOpaH, 301IbIITY€EThCS] BMICT MIOTJIOOIHY, SIKMHM HE TIIKH
€ JI0JaTKOBOIO KMCHEBOIO €MHICTIO, @ il Ma€ (pepMEHTATUBHY AKTHUBHICTh B OKMCHUX
nporecax.

Benukuii iHTEpeC BUKIMKAIOTh alalTalliiHI 3MiHA B CUCTEMI1 YTUJII3allli KUCHIO.
TyT NPUHIIUTIOBO BAXKJIUBHM E€:

1. TlocuneHHst 3MaTHOCTI TKAHMHHUX (EPMEHTIB yTHIII3yBaTH KHCEHb,
NIATPUMYBATH PIBEHb OKHCHHMX IPOIECIB 1 3I1MCHIOBATH HOPMAJIbHUIMA
cunte3 AT® Bcynepeu Tinokcii;

2. binpm edexTHBHE BUKOPUCTAHHS €HEPTii OKUCHUX MPOIECIB (30KpemMa, y
TKaHWHI TOJIOBHOTO MO3KY BCTAHOBJIEHO MIiJBUILIECHHS 1HTEHCUBHOCTI
OKHCHOTO (ocopyBaHHS 3a paxyHOK IO€IHAHHS ILbOrO MpOIECy 3
OKHCHEHHSIM );

3. IMocunenns mpoiieciB O€3KMCHEBOTO 3BUIBHEHHS €HEPrii 3a JIOMOMOTOI0
TIIKOMI3Y.

3yNIMHUMOCh Ha TNEpIIOMYy 3 IUX BapiaHTiB Oulbll JeTaibHime. IcHye
MPUIYIEHHS, 10 B MPOIeCl TPUBAJOI agamnTarii A0 TIMOKCii BiOYBarOThCS SAKICHI
3MiHU KIHIIEBOTO (PEPMEHTY AMXAJIBHOTO JIAHI[IOTa — IIUTOXPOMOKCH/1a3H1, a MOXKJIUBO,
W IHIIUX AUXaJbHUX (DEPMEHTIB, BHACIIIOK YOTO MiJABUIILYETHCS iX CIIOPIAHEHICTH 3
KHCHEM.

Hpyruii MexaHi3Mm afanTaiii 10 TINOKCIi mojsrae y 30UIbIIEHHI KUIBKOCTI
TUXaIbHUX (DEPMEHTIB 1 MIJBUINEHHI MOTYKHOCTI CUCTEMH MITOXOHJPIN 32 PaXyHOK

30UTBIIIEHHS KIJTBKOCTI MITOXOH/IPiA. Maca MITOXOHpiil 30UTBITY€EThCS, a 11€ O3HAYAE

15



30UTBINIEHHST KITBKOCTI JUXAJbHUX JIAHITIOTIB. TakuM NUISXOM BiTHOBIIOETHCS a00
30UIBIIYETHCS 3/IaTHICTh KJIITHHU BUPOOJISITU €HEPril0 BCyNeped HecTadyl KHUCHIO B
KPOBI, 1110 IPHUTIKAE.

Onucani mporecud BiOYBalOThCS TMEPEBaXHO B OpraHax 3 HaWOUIbII
IHTEHCUBHOIO QJAITIIIHHOI0 TinepdyHKIi€0, TOOTO THX, IO BIAMOBIIAIOTH 3a
TPaHCHIOPT KHUCHIO (JIET€Hi, cepIlie, MUXabHI M 53, €PUTPOOJACTUYHHI POCTOK
KICTKOBOT'O MO3KY), TaKOXX THX, II0 HaWOUIbII YyTJIMBI O HECTadl KHUCHIO (Kopa
BEJIUKOIO0 MO3KY, HEHpPOHHM JMXaJbHOrO LEHTPY). B 1ux opranax 30UIbLIYETHCS
CHUHTE3 CTPYKTYPHHX O1JIKIB, 1110 MPU3BOAMTH J0 TiNepIiiasii Ta rinepTpodii.

[TinBUIIIEHHIO CTIMKOCTI TKQHWUH MPOTH TIMOKCIT CIIPUsE aKTUBI3AIlis T1IMOTaJIaMO-
rinogizapHoi CUCTEMH 1 KOPU HAaJHUPHUKOBUX 3a5103. ['JIKOKOPTHKOIAM aKTHBYIOTh
nesKl (pepMEeHTH AUXAIBHOTO JIAHITIOTa, CTa011i3yI0Th MEMOpaHHU JI130COM.

I[Ipy  pi3HMX  BUJAAax  TINOKCIi  CHIBBIAHOIIEHHS MK  OMHCAHUMH
MPUCTOCYBAJILHUMHU pEAKIIIMU MOXe OyTH pi3HUM. [Ipu nquxanibHii 1 UHPKYISTOPHIN
riNoKcii 0OMeXaHl MOKJIMBOCTI MPUCTOCYBaHHS B CHCTEMi 30BHIIIHBOTO JUXaHHS 1
KpoB0ooOIry. [Ipu TKaHWHHIN TINOKCIi Hee()eKTUBHUMHU € MPUCTOCYBAIbHI MEXAaHI3MU
B CUCTEMI TPAHCIIOPTY KUCHIO.

[Topymennsi, xapakTepHi IJsi TINOKCIi, BUHMKAIOTh TMPU HEJOCTATHOCTI a0o
BUCHA)KEHHI MPUCTOCYBAJIBHUX MEXaHI3MIB. SIKIIO OCTaHHI HE MEPEeKPUBAIOTH
TMOKCIi, PO3BUBAETHCA KUCHEBA HEJOCTATHICTD.

OKHCHO-BIIHOBHI peakIlii, fK BIJOMO, € MEXaHI3MOM OJIepKaHHS EHepTii,
noTpiIOHOT ISl BCIX MPOLECIB JKUTTENISIBHOCTI. 30epexeHHs 1€l eHeprii
3a0be3neuyeTbcsi y (OChHOpPHHX CHOMyKax, M0 MalTh MaKpOEPTidHiI 3B’SI3KH.
bioxiMiuH1 AOCTIIXKEHHS MPU TIMOKCIT BUSBWINA 3MEHILEHHS KUIBKOCTI LIMX CHOJYK Y
TkaHuHaxX. OTke, HecTaya KHCHIO TPHU3BOJUTH JIO0 EHEPIeTHUYHOTO TOJIOTYBaHHS
TKaHWH, 110 JIGKUTh B OCHOBI BCIX MOPYIIIEHb MPH TIMOKCII.

VY pa3l HecTadl KHUCHIO MOPYUIYETHCSA OOMIH PpPEUOBMH 1 HAKONUYYIOTHCS
MPOJYKTH HEMOBHOTO OKMUCHEHHS, 0araTo 3 sSIKUX € TOKCUYHUMU. Y TIEUIHIN 1 M s3aX

3MEHIIYETHCS KUIBKICTh IITIKOTEHY, a TIII0K03a, 10 YTBOPIOETHCS, HE OKUCITIOETHCS 0
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KiHIA. MoONo4YHa KHCIOTa fKa MOpH IIbOMY HAKOMUYYETHCS, MOXKE 3MIHIOBATH
KHCJIOTHO-OCHOBHY piBHOBary B Oik arujo3y. OOMiH JiMiIIB TaKOX BiIOYBa€ThCS 3
HAKOMMYEHHSM MPOMIKHHUX MPOAYKTIB — allETOHY, alleTOOLTOBOI KHCIOTH.

[TosiBa MPOAYKTIB MEPEKUCHOTO OKUCICHHS JIMIAIB — OAWH 3 HaWBaKIWBIIIAX
(dhakToOpiB TIMOKCUYHOI'O VIIKO/UKEHHS KiIiTuH. HelTpamizamis iX BijmOyBaeTbCs
3aco0aMu  TPUPOJHOTO AHTHOKCHUAAHTHOTO 3aXWCTy, MEXaHI3MH SKOTO Tpeba
MparHyTd BIATBOPIOBATU IITYYHO JJIsi KOPEKIli FMOKCUYHUX CTaHIB HA TKAHUHHOMY
PIBHI.

HakonuuyioTbcss mpoMiXHI TPOAYKTH O1IKOBOTO OOMiHY. 30LIBIIYETHCS BMICT
amiaKky, B3HIDKYEThCS BMICT TIIyTaMmiHy, TMOPYIIYETbcs OOMiH (ocdomnpoTeiniB 1
dbocdomimiiiB, BCTAHOBIIOETHCA HETAaTUBHUM a30TUCTUN Oanmanc. CHHTETHYHI
IPOLIECH 3HIKEHI. 3MIHa OOMIHY €JIEKTPOJITIB MOJSAra€E B MOPYIIEHHI aKTUBHOTO
TPaHCIOPTY  10HIB  Kpi3b  O10JOTIYHI ~ MEMOpaHM, 3HIKEHHS  KUIBKOCTI
BHYTPIIIHBOKIIITHHHOTO Kalio. BaXuBy poJib 10HIB KaJbIil0, HAKOMUYEHHS SIKUX Y
LUTOIJIa3M1 BBAXKAETbCSI OJHIE 3 OCHOBHUX JIAHOK TIMOKCUYHOIO YHIKO/JKEHHS
KJIITUHH, JIOBEJEHO TO3WTMBHMM BIUIMBOM Ha TMepedir Trimokcii O1oKaTopiB
KaJblieBUX KaHamiB. Jlo mopymeHbp Merafoiii3My MpH TINOKCIT CHiJg  J0AaTH
MOPYIICHHS CHHTE3Y MEI1aTOPiB HEPBOBOT CUCTEMHU.

CTpyKTypHI 3MIHM B KJIITHHI BHHHUKAIOTh BHACIIJOK O10XIMIIYHUX MOPYILIEHb.
Tak, 3Mmimenns pH y kucnuii Oik Ta IHII TOPYIICHHS OOMIHY YIIKOKYHOThH
MeMOpaHH JII30COM 3 BUXOJOM aKTHBHUX MPOTCOTITHUYHUX (epMeHTIB. PyitHiBHA Ais
IX Ha KIITHHY, 30KpeMa Ha MiToxoupii, mocuitroeTsest Ha GoHi nedinuTy Makpoepris,
KA POOWTH KIITHHHI CTPYKTYpPH Ie OIJbIl ypa3jauBUMHU. YJIbTPACTPYKTYpPHI
HOPYIICHHS BUSBJISIOTHCS TITIEPXPOMATO30M | pasnajzoM siiep, HaOyXxaHHsM | Jierpa-
Jarier MITOXOHIPIH.

Bume Oyno 3a3HadyeHo, 110 OCHOBY TPHUBAJIOTO MPUCTOCYBAHHS N0 TIMOKCIi
CTaHOBUTh CTPYKTYpHO 3a0e3rnedeHa rinepdyHKLisi CUCTEM TPaHCHOPTY W yTHIII3allil
KHCHIO, a 11, B CBOIO Ue€pry, 3yMOBJICHE AaKTHBI3alll€l0 T€UETHYHOTO amapaTry. B

nudepenIiioBaHuX KJIITHHAX, OCOOJMBO KOPH BEJIMKOTO MO3KYy 1 HeHpoHax
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JTUXAIBHOTO LEHTPY, IIeH MPOIIeC MOXKE 3aBEPITUTUCH BUCHAKECHHSIM.
UyTnuBiCTh pI3HUX TKAHUH J0 HECTa4l KUCHIO HEOTHAKOBA 1 3AJIKUTH B1JI TAKUX
¢dakTopiB:
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