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VYIneBoasl - 3T0 COCAUHEHHs, COCTOALINE U3 YIIepoaa, BOAOPOAA U KHCIOPOJA.
CnokHble yriaeBoJbl MOTYT BKIIIOYAaTh B COCTaB a30T U cepy. YTJEBOJBI COCTABIAIOT
OCHOBHYIO YacTh MHTAaHHUA YEJIOBEKA M SBJSIIOTCA TJAaBHBIM HCTOYHUKOM SHEPTHM B
opranusme. IlomHOe  OKHCIIEHME  YITIEBOJOB  CONPOBOXKIAETCA  OOpa3oBaHUEM
YIJIEKUCIIOTO Ta3a, BOAbl U 3Hepruu B BUuae ATO.

YraeBoasl AeAATCA Ha TPU OCHOBHBIX KJ1acca:

I. MoHnocaxapuasbl coaepxar or 3 10 9 atomMoB yriaepoaa. [iad JUarHOCTUKH MMEKOT
3HAYEHUE

TPHO3EI (JTAKTAT, TUPYBAT );

MEHTO3bI (Prb03a, Ae30KCUpr003a);
rekco3sl (D-rmoxo3a, , D-ramakrosa, D-¢ppykroza, D-manH03a).

JlakTaT (MOTOYHAs KACIOTA) M MAPYBAT (MMPOBHHOTPATHAS KHCIOTA) coAepKar 3
aToMa yriiepoa ! SBIAIOTCS MPOMEKYTOYHBIMH MTPOAYKTaMH 0OMEHA YTIIEBOIOB.

Pubo3a u pesokcupubo3a comepxkar 5 aTOMOB YINIEpOJa, BXOAAT B COCTaB
HYKJIEMHOBBIX KHCIIOT, Makposprudeckux ocparos (ATD, ['TO, u ap.), kodpepMeHTOB
(HA, HAO®D, ®AJL, KoA u ap).

['ekco3bl WM MPOCTBIE caxapa coAepkKaT 6 aTOMOB YIJepoja U MPEACTABIIOT
OCHOBHOW WMCTOYHHK 3HEPTHH B opranm3me. lIpocTeie caxapa oOmagar0OT ONTHYECKON
AKTUBHOCTBI0 W BPAMIAIOT ILIOCKOCTh MOJIIPU30BAHHOIO CBETA BIPaBO M BJIECBO. B
OpraHu3Me€ 4eI0BEKa BKIIFOYAIOTCA B METAOOIH3M TOJBKO IPABOBPAINAIOIINE H30MEPHI
(D-uzomepsrr). OnTHueckas aKTUBHOCTh CaXapoOB HWCIONB3YETCA IUIA OMPEACTICHUS HX
COJEPKAHHUA B MOYE C MOMOIINBIO MOIAPHUMETPA.

II. Osaurocaxapuabl coaep:kat HeOombImoe uyucmo (2-9) moHocaxapumon. Jlms
JUATHOCTHKHA HAWOOJIbIIEE 3HAYCHHE HWMCIOT JHCAXapUAbl -  OJIMTOCAXapHIbI,
BKJIIOYAKOIIHE 2 caxapa:

- £axapo3a WU CBEKIIOBUYHBIN caxap, COCTOUT M3 TITFOKO3BI U (PPYKTO3HI,

CBA3aHHBIX O -TTIMKO3UIHBIMH CBA3AMU,

- JaKTO03a MJIH MOJIOYHBIN caxap, COCTOHUT H3 TJIOKO3blI W TaJTaKTO3hI,

CBA3aHHBIX B-FJ’II/IKOSI/II[HBIMI/I CBA3AMMU:

- MaJbTO3a HIIHM COJIOJOBBIM caxap, COCTOUT U3 2-x MOJICKYJT TJIFOKO3BbI,

CBA3aHHBIX O -TTIMKO3UIHBbIMH CBA3AMU,

I11. TIomcaxapuabl COCTABIAIOT OOTBIIMHCTBO CaXapoB B pupojae. Paznuuaror



1) roMoTIoTUCaXapuabl, COCTOSTIINE W3 OJTHOTO BHAA caxapa. K HUM OTHOCATCS:

- KpaxMall - OCHOBHOH MOJIMCaXapyJ PACTUTEIbHOTO MPOUCXOKAEHUS, COCTOSIINI
W3 TOBTOPSIOLIMXCA OCTATKOB MAajbTO3bl. YTJEBOJ MPEACTABISET CMECh AMHIIO3bI -
caxapa ¢ JUIMHHOM HEPa3BETBICHHOW IIETbIO, W AMHIONIEKTHHA - caxapa c OoJjee
KOPOTKOM Pa3BETBIEHHOM LIETIBIO.

-LEJUTI0JI03a MPEACTABIAET BBICOKOMOJIEKYJISIPHBIN HEPA3BETBIICHHBIN
MOJIUCAXapHI, COCTOSIIINM U3 OCTATKOB ITFOKO3bI, CBA3AHHBIX [3-TTTUKO3UIHBIMH CBS3SIMH,
YTO NPEJOTBPAINAET €€ PACHICIUICHUE IMINECBAPUTEIbHBIMH COKAMH, COICPKAIMUMHU O~
amuasy.

-[JIMKOTEH - CUJIBHO PAa3BETBICHHBIN MOJUCAXAPU] KHBOTHOTO MPOUCXOKIACHHUA C
BeTBIICHHEM uepe3 8-12 0CTaTKOB TIMOKO3BI, UYTO OOECIIEYHBAET €T0 XOPOIIYIO
PacTBOPHUMOCTS.

2) rerepomoiMcaxapuabl KPOME€ TPOCTBIX CaxapoB COJAEPIKAT WX TPOU3BOJHBIE -

TE€KCYPOHOBBIE KHCIIOTHI, TeKCO3aMHHEI, Je30Kcucaxapa. [Tpumepamu
TETEPOIOIUCAXAPUIOB MOTYT CIYXKWUTh TE€MApPUH, CHAJIOBBIE KHUCIIOTHI, THATYyPOHOBAs
KHUCJIOTa U Jp.

O0OMeH yrieBoaoB B HopMe.

VYrneBoJpl B COCTaBE MPOAYKTOB MUTAHUS MOCTYNAIOT B POTOBYIO MONOCTh, TIE B
CMa0OIMEeNIOUHOM Ccpele TOJ JCHUCTBHEM (epMeHTa «-aMHIa3bl CIIOHBI HAYHHAIOT
pacmienusaTecs A0  onMrocaxapunos. JlanmbHelinee —nepeBapuUBaHUE — YIIIEBOJAOB
MPOAOJDKAETCS B IIETOYHOM CPEJE TOHKOTO KHUIIEYHUKA IMOJA JECUCTBHEM O-aMHIIa3bl
MOJ/KEITYAOYHOM Kene3bl. KOHEUHBIM MPOAYKT PacIIEIUIEHHsA - AUCAXAPHJBI, KOTOPHIE
MPEBPAIIAIOTCA B MOHOCAXAPH/IBI TIPH YYACTHH CTIEHHUANBHBIX ()EPMEHTOB, CBA3AHHBIX C
MeMOpaHAMH KIIETOK KHIIEYHOTO OSIHUTENHUS: caxapasbl, PACHICTULIONICH Ccaxapo3y,
JaKTa3bl, PACLICIUIAIOIIENH JaKTO3y, M MajbTa3bl M HM30MAJbTa3bl, PACLIETUIAIOMINX
MajabTO3y U U30MaNbTO3y COOTBETCTBEHHO.

B Buie MOHOCAaxapuaOB YIIIEBOIbI BCACHIBAIOTCSA KICTKAMH KHIIEYHOTO SITHTEITHS
myreMm oOnerdyeHHOW mudy3um, a TIIOKO3a W TalAKT03a €Mie W IMyTEeM AaKTUBHOTO
TpaHcmopTa (¢ 3arpaToi SHeprum). JJI1 MOCTYTIIEHHS TIFOKO3BI B KIETKY HEOOXOIUM
WHCYJIMH, TOPMOH MENTHAHONH MPUPOIBI, BHIPAOATHIBAEMBIH [3-KJICTKAMH OCTPOBKOBOTO
anmapara 1moJKeTy JOUHOH KeITe3Hbl.

[TocTynuBinas B KICTKY TJIFOKO3a JJIsl BKIIIOYEHHUS B TOT WM WHOW BHJI OOMCHA
MPEBPAIIAETCS B aKTUBHYIO (hopmy - dochopumupyeTcs:



T'CKCOKHHasza

rmoko3a + ATO > TII0K030-6-ocdar + AJ[D

@ochopunupoBaHre TIHOKO3BI BO BCEX TKAHAX NPOUCXOAWUT TPH YYaCTHH
¢depmenta rexcoknHassl (I'K), a B medenu - rmokokuHa3bl. B akTuBupoBaHHOU (hopme
TIFOKO03a TIOJIBEPTAETCS CIEAYIOIIMM OCHOBHBIM TPEBPALICHHSAM:

1.0xucsieHue ¢ 00pa3oBaHHeM IHEPruu.
CsH1,04 + 60, —» 6CO, +6H,0 +38 ATO
OxucrieHne OCymecTBIAETCS B 3 dTamna:

1.1. AHa»poOHBIN pactax NTFOKO36I (TJTHKOJIN3) BKITFOYAET 1-bIH 3TAIl OKUCJIEHUS B

OTCYTCTBHE KHCIIOPOJA. KOHEUHBIMH MNPOAYKTAMH OKHCIIECHMS SABIAECTCS IHPYBArT,
KOTOpBIM mpeBpaniaetcs B auetun-KoA, nmakrat u cuntesupyetrcs 2 monekyiasl ATO.
OOpasoBaHHEe JTAKTaTa XapaKTEPHO MPH HEIOCTATKE KUCIOPOJA, HANPUMEpP, B MBIIILAX
NP aKTUBHOM padoTe, ¥ B 3PUTPOLIMTAX, TAK KAK MPEBPALICHUE MUPYyBATa IPOUCXOIUT B
MHTOXOHJIPHAX, & OHH B 3PUTPOLIUTAX OTCYTCTBYIOT.

1.2. OoOpazoBanue aneTun-KoA, KIOYEBOTO TPOAYKTA, TMO3BOJIAIOMIETO

OCYMCCTBIIATh B3AUMHBIC TTPCBPALICHUA 6GJ'IKOB, KHUPOB U YITICBOIOB.

1.3. AopoOHoe okmcnenue aneTun-KoA B peakmusix mwmkima Kpebca

COTIPSPKEHHOTO C HHUM OKHCIHTENbHOTO (ochopumupoBanus. buonmorudeckuit cMpIci
OKHCTIEHHA - 00pa3oBanue 3Hepruu B Buae AT (Bcero 36 Momekymn).

2.IleHTO3HBIA NyTh XapaKTepPeH [Id OOJBITMHCTBA TKAHEH. BHOIOTHYECKHH CMBICT
MyTH 3aKI0YaeTes B o0pazoBanuu neHto3 mis cuate3a JIHK, PHK u kodepmenTos, u B
oOpazoBanuu BoccraHoBneHHOW (popmber HAJI® - HAJI®OH, HeoOxoauMol B KauecTBe
JIOHATOpa BOAOPOAA B PEAKLUAX CHHTE3A.

3. 'mukoreHes - CHHTE3 TTIMKOTEHA, OCYIIECTBIAECTCS B OOJIBITUHCTBE OPTaHOB M TKAHEH:
MIEYEHW, MBINIAX M JAPYIHX TKaHAX, KPOME HEPBHOM. [JHKOreH mnpeacrasisgeT
AECTIOHUPOBAHHYIO (POPMY TITFOKO3BI.

4.00pa3oBaHne TPUTJHMUEPUIOB B TICYCHH W JKUPOBOW TKAHH TPH H3OBITOYHOM
MOTPEOJICHUN YTIIEBOAOB.

[locTrynmuBmas B KIETKH KHINEYHWKA TJIOKO3a OCTaeTCA B HEOOXOIUMOM
KOJIMYECTBE HAa HYKIbl KJIETKM, a OCTalbHasg €€ 4YacThb MEPENpaBlACTCA Yepes
MEKKIIETOUHYIO KHAKOCTh B KPOBb U 00ECTIEYHBAET MMOTPEOHO



cth gapyrux opraHoB. OJHAKO TIIIOKO3a TpPH TOCTYIUIEHHH B KIETKY Ccpasy
dbochopunupyercs.  MexaHusM  HeMeIEHHOTO  GochopunmupoBaHUsS  TIFOKO3BI
HEOOXOMM JIJIsi COXPAHEHHS TIIIOKO3bI B KiieTKe. M3BecTHO, 4To (hochopummpoBaHHbIE
COEJIMHEHHS HE MOTYT MOCTYTNATh HU B KIIETKY, HH W3 KICTKH. J[JI1 BBIX0Aa TJIFOKO3HI U3
KIETKH HEOOX0auM (PepMEHT, MO3BOIIOMUN OTHIEMUTh (pocatHyro rpymmy. Takum
dhepMEHTOM SBJSIETCS TIFOK030-0-(hocdharaza, KOTOpass COAECPKUTCH TONBKO B TPEX
TKAHAX OPTaHWU3MA. STHMTEIMH KHIICYHHWKA, TEYEHH W TMOYKAX, W TOJIBKO 3TH OPTaHBI
CTIOCOOHBI BBIIEIATH TTFOKO3Y M3 KIIETKH H TTOICP:KUBATh €€ YPOBEHb B KpoBU. Hanmmuue
(epMeHTa B YKa3aHHBIX BBIIIE TKAHAX ()YHKIIHOHATBHO O0YCITOBIIEHO, TaK KaK KHIICYHHK
00ecreYnBaeT TJIMKEMHIO B KPOBH TMOCJE €Jbl, IMOYKH BO3BPANIAIOT OPTAHHU3MY
peabcopOMPOBAHHYIO TITFOKO3Yy, a TIEYEHb MOMIEPKHUBAET ONTHMAJTBHBIM CTAOWIHHBIA
YPOBEHD TTHKEMHH: TIOCIE MPHEMA TTHIIY, MPEBpamias W30bITOK TIIOKO3bI B TJIMKOTEH, H,
npeBpamias TIHKOTE€H B TIIOKO3Yy (TJTUKOTEHOJH3), B MPOMEKYTKAX MEXKIy MpPHEeMaMHu
mind. OCcTanbHbIE TKAHU JAHHOTO (DEPMEHTA HE COIEPIKAT.

CymectByeT 3 ypOBHA PErysillMM TJIUKEMHHU: HEPBHBIA, TOPMOHANBHBIA M
opransbid. HepBHas peryisinysa OCyIeCTBIAETC Y€PE3 LEHTPAIbHYIO HEPBHYIO CHCTEMY
(“caxapHpIii” LIEHTP - Ha AHE 4-TO JKEMyIOYKa), TOPMOHAIBHBIA - Y€PE3 YHAOKPUHHYIO
cucteMy. OCHOBHBIE TOPMOHBI, BIUAIOIIME Ha YPOBEHD TIIIOKO3bl B KPOBHU:

1. UHCy/IMH - TOPMOH NENTHIHOW TPHUPOABI, BHIPAOATHIBAEMBIN [-KIIETKAMHU
OCTPOBKOBOTO almapaTa NOKETyI0YHOH kenesbl. [lomunentua, coctosmmi
u3 2 mommnentuaHbix merei. [ems A comepxur 21 AK, iems B — 30 AK. O6e
LHEMH COEIMHEHBI MEXAYy COO00W 2 mucymb(pUIHBIMH MOCTHKaMHu. WHCymwH
MOJKET CYIIECTBOBATh B HECKONBKHUX (opMax: MOHOMEpa, IuUMepa U
rekcamepa. ['ekcamepHas CTPyKTypa HMHCYIHWHA CTAOWIM3UPYETCS HOHAMH
LIMHKA, KOTOPBIA CBA3BIBACTCA ocTaTkamu [ uc B monoxennun 10 B-uenu Beex 6
cyobeauHuI. MoJleKyna COACPKUT BHYTPHMOJIEKYIAPHBIA TUCYTh(UIHBIN
MOCTHK, COEUHSIOIIUN MIECTON U OJUHHAALATHIE OCTATKH B A —LIEMH.

brocunTe3 BKMOYaeT o0OOpasoBaHWE 2 HEAKTUBHBIX MPEAIIECTBEHHHKOB,
NPENPOUHCYJIMHA M TPOMHCYJIMHA, KOTOPBIE B PE3yJbTaTe MOCIEAOBATEIIBHOIO
MPOTEOJIN3a MPEBPAILAIOTCS B AKTUBHBIA TOPMOH. CUHTE3 MPENPOUHCYINHA HAYUHAETCS
c o00pa3oBaHHs CHTHAJIBHOTO MENTHAAa HA HOIMpHOOcOoMax, CBs3aHHBIX ¢ OP.
CurHanbHbI{ NMENTUA MPOHHUKAET B MPOcBeT OP M HampaBiseT MOCTYIJIEHUE B MPOCBET
OP pactymeil nonunentuaHoW nenu. Ilocne OKOHYaHMS CHUHTE3a MPENPOUHCYIMHA
CUTHAJIIBHBIM TIENTHA, oTmeruserca. [IpowmHcynmH, moctymaer B anmapar [ompmxu
cnenupUUECKUMH TIPOTEA3aMH paclIerisieTcss ¢ o0pa3oBaHHeM HMHCynuHA U C-menTHia.
OHH B 3KBUMOJIAPHBIX KOJTUYECTBAX BKIIIOYAIOTCSA B CEKPET



opHeie rpaHyibl. llocnmegnue cnuBarOTCS ¢ MEMOpPAHOM IMTOMIA3MATHYECKOH H
CEKPETHPYIOTCS BO BHEKIICTOUHYIO KMIKOCTD B Pe3ysbTate 5K301uTO34a. [locne cexpenuu
B KpPOBb OJIMTOMEpBI pacnagarorcs. OgHako 0koio 3% MpPOHHCYIIMHA HE MOABEPracTes
MPOTEONHM3y U B HEM3MEHHOM BHE TaKXKeE IMOMANaeT B KpoBb. [Ipu maTonmorun P-kiaeTok
IDK 1 osxupenuu 10715 MPOUHCYJIMHA YBETUYUBACTCA.

Jranbl peanuzauuu pyukunoHaabHoili aktuBHocTH I'JIKOT 4 u peuentopbl K
HHCYJIMHY HAa MeMOpaHe HHCY/TUH3aBUCUMBbIX KJI€TOK

* DOranpl peanu3aldd  TPOUCXOAAT MPH  YYaCTHH CIIEHUABHBIX OEJIKOB
MEPEHOCUYUKOB, perynupyembie uHCyTuHOM —[JIKOT-4, comepkuTcs TONBKO B
MBIIIIAX W JKAPOBOM TKaHW ( HMHCYJIMH3aBHCHMBIE TKaHHW). B OTCyTCTBHH
uncynuHa [JIFOT-4 HaxonmaTcss B LUTO30JbHBIX Be3ukynax. l[loa BausHuEM
WHCYJIMHA TPOUCXOJUT TPAHCIIOKAIIUSA BE3HKYNI B TUIA3MATHYECKYI0 MEMOpaHy,
MPA CHWKEHWW KOHIEHTPALMA TOPMOHA TIIOKOTPAHCTIOPTEPHI BO3BPALIAIOTCSA B
UTO30JIb, U TPAHCTIOPT TJIIOKO3bI MPEKpammaeTcs. B KieTkax Me4eHH WHCYIIUH
WHIYIUPYeT CHHTE3 TIIOKOKHHA3el. B pesymprare  ¢docdopumupoBanme
KOHIICHTPAIMsA CBOOOJHOM TIFOKO3BI B KIETKAX TOJIEPKUBACTCI HA HHU3KOM
YPOBHE, UYTO CIIOCOOCTBYET €€ TPAaHCHOPTY W3 KPOBH MO TPATUEHTY
KOHIICHTPAIIHH.

* Pementop HWHCynMHAa TPEACTABIIET COOOH THPO3HHOBYIO TPOTEHHKHUHA3Y,
dbochopunupyronryro  6enmkun mo OH-rpymme Tupo3wHAa. OTO TIHKOMPOTEHT
MOCTPOEHHBIN U3 2 anb(a u AByx OeTra cyObenuHull. [lepBbie pacmonokeHbl BHE
KJIIETKH, JPYTHE MPOHHU3BIBAIOT TUIa3MAaTHYECKYl0 MeMmOpaHy. LleHTp cBs3piBaHUA
WHCYJTMHA 00pa3yroT N-KOHIIEBbIE JOMEHBI anb(a CyObheTHHHMI, KATATATHICCKUN
TUPO3WH-TIPOTEMHKUHA3HBIM IICHTP HAXOOWUTCI Ha OeTra CyObeIWHHUIAX.
[IpucoenHeHNE WHCYTHUHA K LEHTPY CBA3BIBAHUA aKTUBUPYET (PEPMEHT, IPHUEM
CyOCTpaTOM  CIOYXHT  caM  3TOT dbepMeHT, T.e.  TPOUCXOIUT
ayrodochopunupoBaHue: dbochopumupyrorcs oerta CyOBE TUHHIIBI
WHCYJIMHOBOTO PEIETITOPAa TIO0 HECKOJBKHUM THPO3HHOBBIM OCTaTKaM. MMeHHO
OeTTa cyObeIUHUIIA 00JTAAET THPOSUHKUHA3HON aKTHBHOCTHIO. THPO3HHKUHA3A -
00s3aTENBHBIN TMOCPETHUK BCEX TIEHOTPONHBIX JACUCTBHH MHCYIIHHA, TTOCKOIBKY
MyTaluu B oOmactu cBsa3bBaHua AT® mpuBomaT k yrpare crmocooHocTH NP &
ayTo(ochOPUTUPOBAHUI0O W CIHOCOOHOCTH KIIETKH PEarnpoBaTh HA HWHCYIIWH.
CrumymupoBanHoe ayrodochopunupoBanme Oerra cyOseaunuippt HMP 1o
OCTaTKaM THPO3WHA TIPUBOIUT K



dhochOopUnTUPOBAHUIO JPYTUX BHYTPHUKIIETOYHBIX OEIKOB-CyOCTPATOB HWHCYJIMHOBOTO
peuentopa-IRS-1, IRS-2.

['maBHytO ponb B (OPMHPOBAHMM OTBETHOW PEAKIMH KIECTKH HA MHCYJTHHOBBIN
CHTHAJI urpaer  IRS-1. Ilpy  cTUMYyISIUMM  WMHCYJIMHOM  CTEINEHb
dbochopunupoBanus IRS-1 yBenmmuuBaeTCs W TPHIAET €My CIIOCOOHOCTH
COCOUHATHCA C APYTAMHU O€NKaMH. JTO TPHUBOJHMT K AKTHBAIMHA HECKOIBKUX
MyT€H, TPEACTABIAIOIMX KacKald PEAKIUH AaKTHBAMHA  CHEIU(PUICCKAX
NPOTEMHKWHA3. B pe3ympraTe aKTHBALIMM TPOTEHHKWHA3  TPOUCXOIUT
dbochopunuposanue ¢GepMeHTOB U (PAKTOPOB TPAHCKPHIIIIMH, YTO COCTABIISET
OCHOBY MHOTOUYHUCIIEHHBIX 3()(PEeKTOB HHCYIHHA.

OddexTh HHCYNHHA HA YTTIEBOIHBIN, O€TKOBBIH, IMITHIHBIA OOMEH

VreBogHbIH

JIuma nHeIH

benkoBeit

1.YBenuuenue
YTUTU3ALUT
[JIFOKO3bI  MBIIILAMHA

Y ’KUPOBOU TKAHBIO

1.I1loBeIIEHHE
JTAIIOTEHE3a

1.I1loBelIEHHE
anadomM3Ma OeJrka

2. VBeauueHue

CHHTC3a TJIMKOI'CHAa
TICYCHBIO 41
MbIIIIAMHA

2.11oBprmieHue
AKTUBHOCTH
JUITONIPOTEHHOBOU
JIUTIA3BI

2. VYBeuueHue
HOTJIOIEHUS
AMUHOKUCIOT

3.IloBeimeHue
dbochopunupoBaHus
TITFOKO3BI

3.VBenuuenue
CUHTE3a YKUPHBIX

KHCJIOT

3.VBenuuenue
cHHTE3a OEJIKa

4.V cunenue
[JIMKOJIN3a

4. Y BejtnueHHUE

4. Y MeHbIICHHUE
KaTadbonn3Ma OeJrka

scTepupUKaIun
KUPHBIX KHCJIOT B
TPUTITHLIE PHUIBI

5.VMeHbleHus
[JIFOKOHEOTEHE3a

5.VMeHblueHue 5.VBenuuenue

JIUIIOJIN3a TIOT IO CHUA
HYKJIICHHOBBIX

KHCJIOT

6.YMeHbIeHme
TITHKOT€HOJIN3a

6.YBenuuenue
cunresa PHK

6.YMeHbllIeHue
KeToreHesa

7.YBenuueHue
cuntesa JJHK

7.YBenmuueHue
oOpa3oBaHUs
rimnepuHdpocdara




OmHaKO HE BO BCEX TKAHAX MOCTYIUICHHE TIIFOKO3BI TPEOYET HATHMYIWSA WHCYIHHA. B
HEKOTOPBIE TKAHHW TJFOKO3a MOKET MPOHHUKATH W B OTCYTCTBHE HMHCYJIWHA. DTO TaK
Ha3bIBAEMbIE WHCYJTMHHE3aBUCHUMBIE TKaHW. K HUM OTHOCATCA STUTENHH KHIIEYHHUKA,
HEPBHAS TKAHb, SPUTPOLIMTHl U CEMEHHHKH.

2. I'mokaroH - TOPMOH TENTHUAHONW TPUPOMBI, BHIPAOATHIBAEMBIH O -KICTKAMH
OCTPOBKOBOTO aIIapara MOKEITyJTOYHOU KEIe3bl. [ OpPMOH yBEIUYHMBAECT COACPIKAHUE
TJIFOKO3bI B KPOBH 34 CYET AKTUBALIMH IJIMKOTEHOJIM3A, TJIFOKOHEOTE€HE3a, MPOTE0In3a, a
TaKKe MHTHOWPOBAHUS TIIMKOTEHE3a, IPOTEOTEHE3A.

3. I'TIIOKOKOPTUKOUABI MMOBBINIAKOT YPOBEHD ITFOKO3BI B KPOBH IIyTEM YCKOPEHUSA
TIFOKOHEOTEHE3a U TIIMKOT€HOIU3A.

4. A)_]peHa.]'lI/IH NOBBIIACT YPOBCHD I'MIOKO3bI, AKTUBUPYS INTAKOTCHOJINS.

S.Comatotponubiii ropmoH (CTI') cTuMynupyeT CEKpELMIO TIJIFOKArOHA |
WHCYIIMHA, YTO BEAET K YCKOPEHHIO MPOLIECCOB OOMEHA TIIFOKO3BL.

6. ComaToCTaTHH - TOPMOH TENITHAHON MPUPOIBI, BHIPAOATHIBAEMBIN A-KIeTKAMH
OCTPOBKOBOTIO ammapaTta MokenyaouHol skene3bl. OH ymenpmaetr npoaykuuto CTT,
YTO CAEPKUBAET 0OPa30BaHUE MHCYJIMHA U IIFOKAaroHa.

Takum 06pa30M, BCC YKA3aHHBIC TOPMOHDI ABIAIOTCA aHTArOHUCTAMH HHCYIIMHA U
BbI3bIBAIOT TTOBBIIICHHUC YPOBHA T'TIOKO3bI B KPOBH, U JIMIIb OJWH HHCYJIHWH 3TOT YPOBCHDb
CHMKACT, HCIIOJb3YyA PpPa3HbIC MCXAHWU3MbI, HO BCAYIIHUM ABIACTCA oOecreyeHHe
NOCTYIUICHHS T'JIIFOKO3bI B KIICTKH.

Ha opraHHOM ypOBHE TIIMKEMHIO MOAACPKUBAIOT KHINCYHHK, MOYKH M TICUCHb.
OmHAaKO OCHOBHBIM OPIraHOM, MO/ ICPKHBAIOIIAM HEOOXOIUMBIH YPOBEHb TITIOKO3BI B
KPOBH, SBIICTCA TIEYCHb, a €€ (PYHKIUSA MO TOJCPKAHUIO 3TOTO YPOBHS OTHOCHTCA K
OMHOM W3 caMbIX CTaOWIbHBIX (pyHKIHH nedenn. [logmep:xanue (PU3HOTOTHUECKOU
TTIMKEMUH HEOOXOIUMO, B TIEPBYIO OYCPE/b, AT PAOOTHI KIETOK HEPBHOW CHCTEMBI H, B
YACTHOCTH, MO3Ta, TaK KAaK OCHOBHBIM JSHEPTETHYECKHM CYOCTPATOM STHX KIIETOK
SABIIACTCA TJIIOKO3a, M KIETKH MO3Ta HE CIIOCOOHBI K HAKOIUICHHIO CyOCTpaToB, a
MOJIB3YIOTCA  TJFOKO30M W3  OKPYMKAIOMIETO0 TMPOCTPAHCTBA TIOCTOSHHO TI0 MEpe
HeoOxoauMocTH. CHW)KEHHE TIFOKO3bl HHWJKE YPOBHA, oOecmeunBaromero auddysmo B
KJIETKHA MO3Ta, PUBOJAHUT K NPEKPAMEHUIO BRIPAOOTKH YHEPTHH C TIOCTSAYIOMEN TTOTepEr
CO3HAHUS, T.€. PA3BUTEM THITOTIIMKEMH



YECKOH KOMBI.

Hapyuenue o6mMeHa yriieBoos.

Bce MoHOcaxapuapl, BCOCABIIMECS B KHINEYHHUKE, HA TOM WM HHOM JTare
MeTa0OITH3Ma TPEBPAIIAIOTCS B TIFOKO3Y WM €€ MPOU3BOIHBIE. TaK, Tajakros3a mocie
piAna XUMHYECKHX peakumid Tpanchopmupyercs B TIOK030-1-pocdar, a ¢Ppykrosa
npeBpamaeTcs BO GpykTo30-1-pocdar, mpomMekyTOUHBIN MPOAYKT TIHKOH3A. TakuMm
00pa3om, 0OMEH YTTIEBOJOB B TOH WJIH HHOW CTETICHH CBOAUTCS K OOMEHY TFOKO3HI.

YpoBeHp TIIOKO3BI B KPOBH OTPENENACTCA BCACBIBAHHEM €€ W3 KHIICYHHUKA,
MOTPEOICHHEM TKAaHAMH, pPeadCcopOIMeld M3 TEPBUYHOW MOYH, TOCTYINIEHHEM €3
TJIMKOTEHOBOTO JIETIO TIEYEHH, TMPOLIECCAMH TIIOKOHeoreHe3a. Hapymenue moOoro u3
3THX TPOIIECCOB MOMKET MPUBECTH K H3MEHEHHIO YPOBHS TTIIOKO3bI B KpoBU. HopMmanmpHOM
CUMTAETCA KOHIIEHTPALHSA TIIOKO3BI B KPOBH 3,5-5,7 MMOnb/n (HOpMOTMKeMus). MoryT
OBITh HEOONBIIME KOJICOAHHWSA TPH HWCIOJNB30BAHUM PA3HBIX METOAOB, a TAKKE TPH
OTIPEJIETICHAN TIIFOKO3BI B CHIBOPOTKE M IETHHOW KPOBH: B LENBHOW KPOBH COJEPIKAHHUE
rmoko3bl Ha 8-10% HMKE, YeM B CBIBOPOTKE, YTO CBA3AHO C PACHPEIECICHHEM BOJbI
MEXKIY TUIA3MOHM U SPUTPOLUTAMH. Y HOBOPOKICHHBIX KOHIIEHTPALUSA TIFOKO3BI B KPOBH
COOTBETCTBYET YPOBHIO MaTepH, yepes 3-6 4acOB ypOBEHb caxapa NajacT MPUMEPHO B 2
pasa ((pu3HoIOTrHYeCKas THIOTIIMKEMHsI), HO K 5-0 JHIO KOHICHTPAIMSA TTOBBIIIAETCS
MpUMEPHO A0 3/4 comep:KaHUS B3POCIIOTO YeJIOBEKAa W CTaAOMIM3UpyeTesa K 15 rogam. Y
3J0POBOTO YE€JIOBEKA YPOBEHP TIIFOKO3bl HATOINAK SBIAETCA JOCTATOYHO CTAOMIBHBIM
MOKa3aTelleM M OTPEACIIAETCS OCOOEHHOCTAMU OOMEHA KOHKPETHOTO HHAWBHIYYMA.

HAPYIIIEHUE OBMEHA YIJIEBO/JOB BBIPAKAETCSH
THHEPIJIMKEMUEN U TUIOT JIMKEMMUMEI.

LI'mnepriamkemMusi xapakrepusyeTcs MOBBIMICHHEM TITIIOKO3bI B KpOBH. Paszmuuaror 2
OCHOBHBIX BHJIA THUIIEPTIIUKE MU MaHKpEeaTH4eCKas THIIEPTIIMKEMHS,
BHETIAHKPEATHYECKAS TUIIEPTIIUKEMUS.

1.1.MIlankpeaTnyeckasi TUNEPIIMKeMHsSI HAOMIOTAceTCs TIPH CcaxapHOM aualere,
OpOH30BOM HAOETE, TAHKPEATUTAX W TAHKPEOIUPPO3E.

1.1.1. Caxapubii nuadetr (MOYEH3HYPEHHE) - OOMEHHOE 3a00JIeBaHUE, KOTOPOE

XapaKTEPHU3YyeTCs HAPYIIEHHEM BCEX BHIOB OOMEHA C MPEUMYIIECTBEHHBIM HAPYIIEHHUEM
oOMeHa yrieBoAoB. Pa3znuuaroT WHCYTWH3aBHCUMBIM CaXapHBIM AUAOET, A JICYCHUA
KOTOPOT'0 HEOOXOAHM HHCY



muH (U3CJl, CHHOHUMBI, FOBEHHJIBHBIM CaXapHBIA THAOCT, CaXapHBIM THAOET MOJIOIO0TO
BO3pacTa, M WHCY/IMHHE3aBHUCHMBIH CaxapHBIM [OuabeT, Aid JIEUYEeHHS KOTOPOTO
WCTIONTb3yeTCss aueta um caxapomnonwkaronmue mpemapatel (MHCJI, nuabetr moxumoro
Bo3pacra). CuWTaroT, 4Yr0 K caxapHOMy Jua0eTy eCTh  HACIIeACTBCHHAS
MPeAPACcoNOKEHHOCTh.  [lposBmsrommmvu pakTopaMm  MOTYT  OBITH  CTpecc,
WHTEPKYPPEHTHOE 3a00JIC€BaHHE, TPHEM HEKOTOPHIX JEKAPCTBEHHBIX W XHMHYECKHX
BEMIECTB, HEAOCTATOYHOCTh NMHUTAHUA, OCPEMEHHOCTH, M30BITOK YTIIEBOJUCTON TIHIIIH,
Apyrue HapymeHus oOMeHa (okupeHwe), u T.a. Jmader mMoxkeT OBITh OOYCIIOBIIEH
HE/TOCTATOYHOM CEKpEIHe HWHCYIIMHA, AHOMAIMSAMH HWHCYJIHHA WM €r0 PELENTOPOB,
HAPYIIEHUEM AKTHBALIMHA WHCYIIHHA.

1.1.2.bpoH30BbIi _1HabeT HAOMOMAECTCA TPH TEMOXPOMATo3e W OOYCIIOBJICH

OTIIOKCHUCM KCJIC3a B KIICTKHU OCTPOBKOBOTO arlmapara HOH)KCHYHOHHOﬁ JKCJIC3hI.

1.1.3.TunepraukeMust 0Opyd  OAHKPEATATAX H MAHKPECOHEKPO3E€ CBsI3aHa C

MOBPEKICHUEM TIO/DKETYA0YHOH JKEJIe3bI U HAPYIICHUEM €€ SHAOKPHHHON (PYHKIHH.

Caxapubiii fuaber.

['pymma 3HIOKPHHHBIX 3a00JI€BAHUM, CBA3AHHBIX C HAPYIIEHHEM YCBOCHHS TIFOKO3BI U
Pa3BUBAIOIA’CS BCIEACTBHE A0COMOTHOW M OTHOCHUTEIHFHOW HETOCTATOYHOCTH TOPMOHA
HWHCYJIMHA - TUIEPTIMKEMHA- CTOMKOE YBEIIMYEHHE COACPKAHMA TIIOKO3bl B KDPOBH.
Hapymarorcs Bce BHIbI 0OMEHA BEMIECTB:

e VriIeBOIHBIN OOMEH

e XKuposoit 0OMeH

e benkoBelit 0OMeH

e MuHepanbHbBIH OOMEH

e BoaHO-coneBOH 0OMEH
Tunbl caxapHoro AuaGera:

o CHHIOPOM PE3UCTEHTHOCTH K HHCYJTHHY

o Caxapnsriii nuadeT | THIa (MHCYTHH3aBUCHMBIH )

o Caxapnsrii nuadet Il Thma (MHCYTHHHE3aBUCUMBIH )
®axTopsl pucka C/I:

v BupycHsle HH(QEKIHH, BbI3BIBAIOIIME BOCIAJEHHE OCTPOBKOB JlaHrepramca
(uHCYTUT) U IOpaXkeHue (-KIeToK).

v' OTATOIIEHHAS TI0 CaXapHOMY IHa0eTy HACIEICTBEHHOCTD;

v’ AprepuanbHas THIIEPTEH3HsA, MPUBOAAIIAA K HAPYIICHUIO MHKPOLMPKYJIALMA B
MOJIKEITy JOYHOM JKEe3e.

v'  AyroMMMyHHbIE  3a00J€BaHWsA, B  [EPBYIO  OYEPEab  JHIOKPUHHbIE
(ayTOMMMYHHBIM ~ THPEOHIHT,  XPOHHYECKAs  HEJOCTATOYHOCTh  KOPHI
HA/ITIOYE€YHUKOB);



v XUMUYECKHE areHThl W TOKCHHBI, Pa3pylialoiue [ -KIETKH (HUTPO3aAMHHBI,
COAEPIKAIIMECS B HEKOTOPBIX MAMIEBBIX MPOIYKTAX, CTPENTO30TOLMH H JP. );

v @akrop nmuTaHus (paHHeEe yNOTPEOIEHHE KOPOBLETO MOJIOKA);

v' HexkoTopble apyrue, pakTopsl, HAPHMEP, CTPECC.

Hapymenne oOMeHa YITIEBOJOB CBS3aHO, B MEPBYIO OYEPEIb, CO CHIKCHHEM
MOCTYTJICHHS TJIFOKO3bI B KJICTKH, BBI3BAHHOM HEJIOCTATOYHOCTHIO AKTHBHOTO WHCYJIHHA.
Tak kak KIETKH HYXJAIOTCS B TIIFOKO3€, OPTaHU3M Yepe3 T'yMOPAIbHYIO PETYIIALHI0
MBITACTCS YAOBJICTBOPUTh MOTPEOHOCTH KIIETOK €IHHCTBEHHBIM BO3MOKHBIM IS HETO
CHOCOOOM: TIOBBIIICHHEM KOHIICHTPAIIMM TJIIOKO3bI B KPOBH MyTEM aKTHBALUH
TTTIMKOTEHOJTH3a, TIIFOKOHEOTEHE3a, MOBBINICHHEM BCACHIBAHHS TJIFOKO3bI B KHINCYHHKE.
HecmoTps Ha amanTalldOHHBIE MEXAaHH3MBI, OPraHH3M CAMOCTOSITEIIBHO HE CIOCOOCH
KOMIICHCHPOBATh CHTYAI[HIO, TAK KaK BCA €0 JCATCIbHOCTh HAITPABJICHA HA MOBBIMCHHE
YPOBHS TJIFOKO3bI B KPOBH, a MEXaHHM3Ma CHIJKCHHS YPOBHS - MHCYJIMHA, Y HErO HET,
MOATOMY HAOMIOAAECTCS HAPYIICHUE BCEX BUAOB OOMEHA.

T

buoxumuueckue noxKasaTe/im U K/IHMHHYIECKAsT CHMIITOMaAaTHKAa TNpH CaxXapHOM

auaoere.
buoxumunyeckue JlaGopaTopHbie Kaunuueckue
MPU3HAKH
HN3meneHust IMoka3zaTenu
YriieBoaHblii 00MeH
e HApYIIEHUE TUTIEPTIIUKEMUSA, MONYPH,
YTHIN3alUU nommdarus,
TIIOKO3YPHUSA
TJTFOKO3BI Yp MO THIICHS,
®  AKTHBAIMA
i IKCHKO3,
TJTUKOTCHOJIN3a H
TJIMKOHCOITCHEC3a 3yn TCHUTATUU
JMnuaHbIi 00MeH
e WHTHOWPOBAHWE |THICPIHIHICMUSA 3amax amneToHa H30
JIMITIOTCHE3a pra
o  aKTHBALKA TUTIEPKETOHEMHUSI
JTUIIOIHU3Aa TOOIHOTA, pBOTA
KETOHYPHS, KETOALMIO3
e TIOBBIIICHUE
MoTEPS Beca
00pa30OBaHHUS p
KETOHOBBIX TEJI
BenkoBblii 00MeH TUTIEPTIIUKEMUSA
® AKTHBAIUA [JIFOKO3YypHUs aCTCHU3AIUA
MPOTEOJIH3a




® TJIIOKOHCOTCHEC3a [(AMHUHOAIUAYPHA CHHUKCHHC

® CHWXKCHUE MAacCChl MMMYHHTETA
6enKa YPUKEMUS

[loBbIIeHHE KOHLIEHTPALWH TIIFOKO3BI B KPOBH BBI3BIBAET €€ TOSBIIEHHE B MOYE
(rmroxo3ypuro). ['moko3a B Mody momagaer myTeM (QUIbTpanuy IDia3Mbl KPOBH B
MOYEYHBIX KITyOOUKaX W 3aTEM MPAKTHYECKU TOTHOCTHIO PeadCcopOUpPyeTCs B MOYEUHBIX
KaHambIax. [ MoK03ypus HaOMF0gaeTCs TIPH MPEBBINICHAN TTIMKEMUEH TIOYEUHOTO TTOPOTa
- TOW KOHIIEHTPALIMU TTFOKO3bl B KPOBH, TPH KOTOPOH TMOYKH CHOCOOHBI MPAKTHYECKH
MOJTHOCTRIO ~ PeadCOpPOMpPOBaTh MPOPUIBTOBABIIYIOCA 4Yepe3 KIyOOUKH TJFOKO3Y.
3HaYeHHE TOYEYHOTO TOPOTa IS KKAOTO MANWEHTa WHAWBUAYAIBHO, B CPETHEM OHO
coctaBsieT 9-10 Mmoys/n. [ MFOK03a B MOYE BBITIOTHIET POJIb OCMOTHYECKOTO THYPETHKA
W YBEIMYUBAET AUYpe3 (MOMYPHs), YTO B CBOIO OYEPENb COMPOBOKAAETCS TOSBICHHEM
xKaxael (momuamrcus). Ecmm moTtpeOHOCTH mamueHTa B BOJE HE BOCHOTHIIOTCH,
HACTYNaeT 00€3BOKUBAHHUE TKAHEH (3KCHKO3). | TFOK03a MOYM BBI3BIBAET 3y TCHUTAIAN
U SIBJIAECTCS XOPOIIEH MUTATENBHON CPEAOH IS Pa3BUTHA OAKTEPHH.

[TaTtomorus mumumIHOTO OOMEHA BKIIFOYACT WHTHOMPOBAHHWE CHHTE3a JIUMTUAOB H
AKTUBAIMIO JIMIIOJIN3a, YTO MPUBOAHUT K HM30BITOUHOMY OOPAa30BAHUIO KETOHOBBIX TEII:
AUETOYKCYCHOM, [-OKCUMACJITHOM KHCIOT W aueroHa. Jlumonmus npUBOAUT K
THUTICPIUTIHICMHAH, THIIEPKETOHEMHH, KeToanua03y. KiTmHrnIeckn HapymeHue TUIMHIHOTO
0OMEHa COMPOBOKIAETCS WHTOKCHUKANUEH (TOIMHOTA, PBOTA).

Hapymienne OenxoBoro oOMeHa BKITFOYAET MPOTEOTM3 W TMOTEPIO O€lKa, YTO
MPUBOJIUT K W30BITOYHOMY OOPAa30BAHUIO AMHHOKHCIIOT (aMHUHOAIUAYpPHS), YPaToB,
YCYTYOIIAET THIIEPTIAMKEMHIO C TIIFOKO3YPHEH W PUBOIUT K CHIPKEHUIO UMMYHHUTETA.

Bce Bumbpr 0OMeHa B OpraHu3Me TECHO B3aMMOCBs3aHbl. CyIECTBYIOT MEXaHH3MBI,
TO3BOJIAIOTIHE TPAHC(HOPMHUPOBATH OCTTKHA B KUPHI U YTIIEBOJABL, YTTIEBOABI - B OCIKH U
KHUPHI U T.J. KIOYeBbIM MEeTa0OIUTOM TaKHX NPEBPANICHUH SBIIETCS ALETHIKOIH3UM A
(aretun-KoA). Hekoropble w©3 MeTa0ONMMYECKHX IMyTeH padOTalOT TMOCTOSHHO,
HEKOTOPBIE BKIIOYAIOTCA TIpH HeoOXoauMmocTu. [Ipu caxapHoMm nuabere MeTaOOTU3M
niepec



TPaWBaeTCs Ha TMOBBINICHHE TJFOKO3bI B KPOBH KaK 3a CUET YIJIEBOJOB, TaK M 3a CUCT
JIAIAIOB U OEJIKOB.

CaxapHblii 1HA0ET OMACEH CBOWMH OCIIOKHECHUSAMH, WMEHHO OHH SBIITFOTCS
NPUYHHON THOenmn O00ibHOTO. OCHOKHEHHSA TPOABIAIOTCS PAa3BUTHEM KOM (Koma -
MOTEPS CO3HAHUSA ), U AHTHOTIATHSIMH.

4-x
TUTIOTIMKEMUYECKOM, THIEPTIIMKEMUYECKOW, THMEPOCMOJIAPHOM, JIAKTATALUAE MUYECKOM.

[Ipu  caxapuom  guabere  BO3MOXKHO  Pa3BHTHE BUJIOB  KOM:

Tabmuua 2.

JANPOEPEHIUAJIBHAA IMATHOCTUKA KOM.

Huabetnyec |['mmepocmo- |[[mmormmke- |JlakTararmm-
Kast JspHAs MHUYECKash  |IeMHYECKas
Imakemus — [T(14-35)  [T1(30-100) |Nwmmad [N umT
MM
[ roKo3ypHs [3HAYHMT. 3HauMmT. Her N wiT
Keronemus |T1 N N N
Keronypus |1 Orp. Orp. Orp.
OcmomspHoc [T T™M>400) N N
T MOCMM
pH d(ammpos) [N N d(ammno3)
Jlaktat N N N ™
KPOBH

Ipumeuanne: T- mossimenue, 4 - camxenue, N - HOpMa.

[MmoraMkeMUYecKkass KOMa HACTYMaeT, €CIH COJACPIKAHHME TJIFOKO3bI B KPOBH
OIMMyCKAETCA HWKE YPOBHA, MPH KOTOPOM KICTKH MO3ra CIOCOOHBI MOJy4YaTh TITOKO3Y.
Mosr oe3
['umoraukeMHYECKas KoMa pa3BUBaeTCs ObICTPO. JIeueHHE - BBEACHHE TITFOKO3bI.

OCTacTCA HCTOYHHKA OHCPIHuy, 41 IIanguCHT TCPACT CO3HaHHC.

['uneprimkemMudcekass KOMa HAONIOMAETCS TIPH TOBBINIEHHOM COACPKAHUHN
TIIIOKO3bI Ha (hOHE HApPyNICHHWS JTUNUAHOTO oOMeHa. OHa OOyCOBIIEHA, C OJHOH
CTOPOHBI, W30BITKOM KETOKHUCIOT WM CBSA3aHHOW C STHM HWHTOKCHUKAIIUEH, C JPyrou



CTOPOHBI, TOBBIMICHHUCM OCMOIAPHOCTH IINIa3Mbl KPOBU H 00€3BOKHBAHUEM KJIETOK
mo3rabobHBIC B KOMY BIIaJarOT MOCTCIICHHO.

['mnepocMomsipHAs KOMA TAaKXKe Pa3sBUBACTCA MOCTENEHHO, €€ MOSBICHUE CBA3AHO
C BBIPAKXCHHOM THIIEPOCMOIIPHOCTBIO TIIa3Mbl KPOBH 0O€3 BBIABICHHBIX HAPYIICHHUH
MUMIUAHOTO 00MeHa. OCMOIAPHOCTh 00YCTIOBIEHA IABJICHUEM PACTBOPEHHOTO BEILECTBA
B PACTBOpPE, OHA OMPEIEIIAETCS KOTMYECTBOM YACTHI] M HE 3aBHCHT OT WX MPUpoAsL. [l
U3MEPEHH OCMOJIPHOCTH CYIIECTBYET CIELMANbHBIH mpubop - ocmomerp. Ero
IEWCTBAE OCHOBAHO HA M3MEHEHHHM TOYKH 3aMEP3aHUS KHUAKOCTH B 3aBHCHMOCTH OT
KOJIMYECTBA PACTBOPEHHBIX B HEW wacTtwi. [Ipuw OTCYyTCTBHH TpHOOpPa OCMOISAPHOCTH
MPUOH3UTETHHO MOXKHO PACCUUTATh TI0 0AHOH u3 popmyn. Camas mpocTast U3 HUX:

ocMossipuocTh =2 [ Na® | + [ rimoko3a | + [ MmoueBuHa |
B CKOOKAxX yKa3aHbl KOHIICHTPAIUY BEIIECTB.
. HopmanbHas ocMOIIpHOCTS KpoBHU cocTaBiseT 285-310 MocMOTb/m.

JlakTaTanmaemMuyeckas KoMa He SBIACTCA XapaKTEPHOHM IS caXxapHOTo auadeTa.
OmHako B CBA3W C HAPYIICHHEM KpPOBOOPAINEHUS W OKCHUTCHAIIMA TIPH CaXapHOM
aua0eTe, Kak W TpH APyruxX 3a00JI€EBaHUAX, OTMEUYAETCS 3aBUCHUMOCTh MEXKAY
MOKA3aTeIIMU JIAKTATEMHH W COCTOSTHHEM OOTBHBIX.

Tabmuua 3.

JlakTaTeMHs U TSKECTh COCTOSIHUS 00/IbHBIX.

JlakTatemusi (Mmoan/in) | Hcxon

<5 OnmaronpusaTeH
5-10 BeLKUBAET 50% 00JIBHBIX
> 10 neraabHOCTh 90%

OCnOXHEHUSIMH ~ CaxapHOTO  auadeTa  TakKe  SABISIOTCS  AHTHOTIATHH:
MUKPOAHTHOTIATHH, 00YCIIOBJICHHBIE TIOPAKEHHEM MEIIKHX COCYIOB CETYATKH U MOYEK, U
MaKpPOAHTHOTIATHH, CBA3aHHBIE C TOPAKEHUEM COCYIOB CEP/Ia, MO3Ta, KOHEUYHOCTEH.
[IpyumrHbI aHTHOTIATHH OKOHYATETPHO HE YCTAaHOBIEHBI. CYHUTAIOT, YTO TOPaKCHUS
COCY/IOB CBSI3aHBI C HW3OBITOYHBIM OOPa30BAHUEM COPOMTA W HEKOTOPHIX JPYTHX
COCTMHEHWH, TOBBIIICHHEM OCMOTHYECKOTO JABJICHHUS M HM30BITOYHBIM OOpa30BaHHUEM



TTIAKO3UIMPOBAHHBIX OENKOB, B YACTHOCTH, TJMKO3HJIMPOBAHHOTO TEMOTIOOMHA
(rmuKoTeMOorIoOnHa), KpUBas AUCCOLMAIIMM KHCIOPOJAa KOTOPOTO OTIHYAETCS OT
HOPMAJTbHOM KPUBOW M CIBUHYTA BIIEBO KaK Yy (PeTaabHOTO reMOrI00MHA W MHOTJIO0OHHA,
YTO 3aTPYJHAET OTAA4y KUCIOPOAA TKAHAM 3HIOTEIHIO COCYIOB. [ NMHMKO3HIMpOBaHHE
0enKoB - OOBIYHBIA AJA opraHusMa mpouecc. OH 3akimodaercss B He(pepMEHTATHBHOM
O00pa30BaHWU TIMKO3ZUIHBIX CBSA3EH MEXAYy TIIOKO30M M MOJIEKyJlIaMu Oelka.
['muko3unmupoBaHHbIE OEKH OTIHYAOTCS OT OOBIYHBIX MO CTPYKTYPE H, KaK MPABUIIO, HE
MOTYT BBITIOJHATH CBOIO (PYHKIHIO B TOTHOM OOBEME. YPOBEHBb TIIMKO3WIMPOBAHHBIX
OETTKOB 3aBHCHUT OT CPEAHETO COAECPKAHHS TIIFOKO3BI B KPOBH, TO3TOMY VY 3J0POBBIX
JFO/IEH OH HEBEJIMK M HE BBI3BIBAET HAPYIICHUH (DYHKIHH.

CaxapHblii 1uadeT BCTPEYACTCS AOCTATOYHO YAacTO. B pasBHTBIX CTpaHAX WM
Oomeer okomo 3% HACENEHHUS, TOITOMY BaKHO KaK MOKHO paHbBINE BBIIBUTH
3aboneBaHre. B rpymmy pucka mo caxapHOMY AuUa0eTy BXOMAAT MAIUCHTHI, UMCHOIIHE
X0Ts OBl OJMH TPHW3HAK M3 YKAa3aHHBIX B TaO.2, NHIA C COCYAHCTOH IAaTOJIOTHEH,
nanueHTs! crapure 40 jer, KEeHIIHUHBL, POJUBINHE peOeHKa ¢ Maccou Tena Oojee 4,5 kT, a
TAKKE JTUI@, 1O POXY CBOCH JCATEIBHOCTH BBIHYKICHHBIC HAXOMHUTHCA B CTPECCOBOM
cUTyaryu (JISTYHKH | Ap.).

1.2. BHenankpeaTH4eCKUe TUHIEPIIUKEMUH,

1.2.1. AnumeHTapHas THIEPIIIMKEMHS CBs3aHA C OJHOMOMEHTHBIM IPHEMOM
O0opImx 103 caxapa. [lepeHOCHMOCTB TIIIOKO3BI cocTaBmser 100 T.

1.2.2. HepBHO-3MOLMOHAIIBHBIE THIEPTIUKEMUN BBI3BIBAIOTCA BO30YKICHHEM
LHEHTPAITbHON HEPBHOU CUCTEMBI (CTPECC, HHCYIIBT).

1.2.3. T'opMoHampHBIE THIEPIIMKEMHH HAOMIOAAOTCA TIPU  H30OBITOUHOM
COJEPKAHMH TOPMOHOB, NOBBIAKINUX YPOBEHb TIIIIOKO3BI B KpoBH. Hampuwmep,
aJpeHamuHa TIpH (EOXPOMOLIUTOME, TIFOKOKOPTHKOMIOB TIPH CHUHApPOME HMieHKo-
KymwuHra, npu re4eHuH MpeHU30JI0HOM HITH €70 aHAJIOTaMU.

1.2.4. l'uneprmukemus npu 1udy3HbIX 3200 BAHUIX TIEUEHH.

1.2.5. T'umeprnukeMus TPH BBEJECHUH (PAPMAKOJOTHYECKHX IPETIapaToB
(kodenHa, IUYPETUKOB, OONBIMUX 103 HHUKOTHHOBOW KHCJIOTHI, TPOU3BOTHBIX
CANUIIAIIOBOM KHCITOTHI U JIP. ).

2. T'UNOrJIMKeMHUH - COCTOSIHHS, TIPH KOTOPBIX KOHIICHTPAIIHMS TJFOKO3bI B KPOBH TMaaacT
HIDKE 2,8 MMOJIB/JI.

2.1. I'umornukeMun, 00yCIIOBIICHHBIE THIICPHHCYITHHH3MOM.

2.1.1. Ilepeno3upoBKa HHCYIMHA WIIH CAXaPOIIOHKAKINUX MPENapaToB.



2.1.2. MHcynmoma, onmyXoiap OCTPOBKOBBIX KIIETOK MOKEITYIOYHOM kenesbl. [lpu
MOJO3PEHUH HA OMYyXOJib PEKOMEHAYETCS U3MEPATh B KPOBH YPOBE€Hb MHCyNHHA U C-
MENTH/IA.

2.1.3. Jlpyrue OIyXOJeBBIE MPOIECCHI, BBI3BIBAIOINUE THIIOTIUKEMHUIO (aJ€HOMA
TMOJLKEITyTOYHOM KEIIe3bl, IEPBUYHBIN PaK TIEYECHU U IP.).

2.2. I'umornukeMun Oe3 TTOBBIIMEHUS COIEPKAHHS HHCYITHHA.
2.2.1. HapymeHnue BcachIBaHUA Caxapos.
2.2.2. 3a0oneBaHus TICYEHH CO CHIKEHHUEM TTPOIIECCOB TITUKOTCHE3A.

2.2.3. HenmoctaTo4HOCTh HAJANOYEYHUKOB M JAPYTHEe OSHIOKPUHHBIE 3a00JI€BaHUA,
MPUBOJAIIUE K CHUKEHUIO CEKPELIMH TOPMOHOB.

2.2.4. JInuTenbHOE TONOAAHHUE.

2.2.5. I'umornukeMuH, CBA3aHHBIE C 3a00JIEBAHUAMH TOYEK (TIEPBHYHBIN W BTOPHUIHBIN
MOYEYHBIH 1uadeT). [ mmormukemMust oOyclIOBIIEHA CHIDKEHHUEM PeaOCOPOIMH TIFOKO3BI
(caxapHoTrO TIOpOTA).

2.2.6. HacnencTBeHHBIE HAPYIICHHS YTIIEBOAHOTO OOMEHA.
Hapymenue BcacbiBaHMA TTIOKO3bI U TAJTAKTO3BL.
HenepeHoCHMOCTD TAKTO3BL.

HenoctarounocTs (hepMEHTOB, PACIICTUIAIOINX ACAXAPHU/IBIL.

[ mMuKOTeHO3BI - HACTIEACTBEHHBIE 3a00TIEBAHUS, CBA3AHHBIE C HAPYLICHHEM
CHHTE3a WJIM Pacraja TIuKoreHa. PasHple aBTOPHI BBIIEIAIOT OT 6 10 8 3a00JeBaHHM.
I'makoreno3 | tuma wmu OonesHb [HWpke CBsI3aH C HEAOCTATOYHOCTHIO TIFOKO30-0-
¢docdarazpl ¥ HAKOTIIEHHEM TIIMKOT€HA B TICUEHH, TIOYKAX U SMTUTEIINH KAICUHUKA.

ATTIUKOT€HO3 - HACIEJCTBEHHOE 3a00JIEBAHME, BBI3BAHHOE OTCYTCTBHEM
TJIMKOT€HCUHTETA3bl. XapaKTepU3yeTCs BBIPAKECHHON THUIIOTTIMKEMUEN (0,4-0,7
MMOJIB/J), OTCYTCTBHEM  TJIMKOTEHA B TICUYEHH, CYIOPOTAMH IO YTPaM H3-32 OTCYTCTBHA
IJIMKOTE€HA B MBIIIIAX.

BuoxumMunueckasi [TMarHoCTHKA caxapHoro auadera.

1. OHDCI[CJ'ICHI/IG KOHIICHTPAIIMHU I'JIFOKO3bl B KPOBH HATOIIAK.

[lo mamaeiM Bcemuphnoit opranusammu 3apasooxpanenus (BO3) nopmambHBIH
YPOBEHb TJIFOKO3BI B KPOBH COCTABIIET 3,5 - 5,7 MMonb/i, a y mur crapire 50 et - 4,4 -
6,2 MMOIB/N. B CBIBOpOTKE W mila3Me KPOBH COACP)KAHHME TJFOKO3bI BHIIE, YEM B



HETPHOW KPOBH, M COCTABJSIET 6 MMOJIB/IT U 6,6 MMOJIB/JT COOTBETCTBEHHO. [loBBIIEHME
TITFOKO3bI KPOBH Y MOJIOJBIX JIHII Ooee 7 MMONB/IT, a ctapime 50 jieT 7,2 MMONB/JT , Ui B
mia3Me KPoBH 7,2 MMOJIB/JT Wi 7,8 MMOJIB/I COOTBETCTBEHHO, SBIISIETCS AOCTOBEPHBIM
MPU3HAKOM caxapHoro amaderta (Tabm.4). IlomydeHwe NPOMEKYTOUHBIX 3HAYECHUH
CBUCTEIHCTBYET O HAPYIICHHH TOJCPAHTHOCTH K TIIFOKO3€ M TPeOyeT MPOBEACHHS TECTa
TONEPAaHTHOCTH K riroko3e (TTT).

[Ipn BCTIONTBP30BAaHUM PA3IIMYHBIX METOJOB MOTYT OBITh HEOOINBIIME KOJIEOAHUS B
COAEP>KaHUH TTIFOKO3BI.

Copep:xaHue ri10K03bl B LIEIbHOI KPOBH U IJ1a3Me.

Kposb Kposs IImasma IImasma
o 50 ner > 50 met o 50 ner > 50 xet
Hopwma 3,5-5,7 4,4-6,2 3,5-6,0 4,4 -6,6
Hapymenue |5,7-7 6,2-7,2 6,0- 7,2 6,6- 7,8
TOJIEPAHTHOC
TH
Huadet > 7 >172 >7,2 >7,8

OOBIMHO TIPH TIOTYYE€HUH TATOJIOTHYECKUX PE3YNIbTATOB AHAIIA3 MMOBTOPSAETCS I
WCKJTFOUEHUS CITyYalHBIX (PITyKTyarui.

2. OnpejieneHUE KOHIICHTPAIIHH TITIOKO35I B MOYE.

VY 340pOBOro 4enoBEKa COAEP:KaHUE TJIOKO3bI B MOYE HACTOJIBKO Majlo, 4TO
OOBIYHBIMH  JTAOOPATOPHBIMM METOJAMH HE ompeaeisierca. [oOKo3a B MoOUe
OTIpEe/ICIIACTCA KaK MOJOKUTEbHAs nipu ee koHIeHTpamu 0,3-0,5 mmons/n. [lossnenue
OMpEAEIIAEMOM TIIOKO3bl B MOYE HA3bIBAECTCA TTIOKO3YPHEH M 3aBUCHUT OT IMOYEYHOTO
nopora. B HOpMe MOYeYHBIA TOPOT COCTABIIET OKOJMO 10 MMONB/M, C BO3PacTOM OH
MOBBINIAETCA W y NI cTapme 50 JeT cocTaBIgeT OKOJIO0 12 MMONIB/I. Y TAIMEHTOB CO
CHIDKEHHBIM TIOPOTOM (BpPOKJIEHHBIE WM TPUOOPETEHHBIE HAPYHICHHWA peadcopOumu
TTIFOKO3bl B KaHABLAX) TIIEOKO3a B MOYE MOXKET TOSABIATHCA TMPH HOPMATBHOM WITH
HU3KOM €€ COACPKAHWH B KPOBH, B PAJE CIyYA€B TIIFOKO3YPHSI MOXKET OBITh MPUIUHOU
THITOTTTUKEMHUH. TakuM 00pa3oM, TIIOKO3YpHA BCTPEYACTCA TPH THIEPTIIHKEMHH,
HOPMOTJIMKEMHH W TUIIOTIIMKEMHH W HE MOJKET OBITh KPUTEPHEM 3a00JEBAHHA, PABHO
Kak ee oTcyTcTBHE HEe o3HayvaT orcyTcTBus CJI. OmHako BBICOKAas TJIIOKO3a B KPOBHU



(0omee 10 MMOJTB/T) BMECTE C TIFOKO3YPHUEH CUWTAETCA SBHBIM MPHU3HAKOM CAXapPHOTO
nuabeTa, a OMNpeAETiCHHE TIIOKO3BI B MOYE PACIEHHBAIOT KaK JOMOTHHTEIbHBIH
KPUTEPHH THATHOCTHUKH CaXxapHOTo auadeTa.

3. [lepopanpHbeli TECT TONEPAHTHOCTH K Tiroko3e (TTT).

IIpp DOMy4eHMM COMHMTENBHBIX PE3YJbTATOB, 4 TAKXKE MPH HAJIWYUHA CHUMIITOMOB
auadeTa, TIHOKO3YpHH Wy mammeHToB rpymmsl pucka mo CJl mposomsar TTI ¢
NIEPOPAIBHBIM BBEJICHUEM TIIFOKO3BI.

Tect mpoBoautcsa yrpom mociae 10-14 wyacoBoro romomanus. Coaep:kaHue
TIIFOKO3bI HATOIIAK KOHTPOJIHPYETCS BPadoM. | JTF0K03a BBOJUTCS B CTAKAHE TETUTION BOJBI
WITH 4Yas B 103€ 75 T Ay B3pocibiX uiH 1,75 T/Kr Maccel Tena y AeTel, Ho He Oomnee 75 T.
ITo pexomenmaiuu BO3 wmccnenoBaHue TFOKO3bI MPOBOAMUTCS B KAMUIUIAPHOW KPOBHU
HATOIIAK M YEpe3 2 dYaca TMOClie TPHEMA TIFOKO3BI, YTO YIOOHO TPH MAacCOBBIX
o0cIIeI0BaHUAX. Y 3/I0POBOTO Y€JIOBEKA YPOBEHB TIIFOKO3BI B KPOBH HATOMIAK HAXOIHUTCS
B MpeAeiax HOPMBI, a yepe3 2 yaca He mpeBbimiaeT rpanuipl kpurepus CJ. Opnako
MHOTHE OTEUYECTBEHHBIE WCCIIEOBATENHM CUHTAIOT HanOojee WH(OPMATHBHBIM YPOBEHD
TJIMKEMUH YePe3 Yac, MO3TOMY TECT BKIIFOYAET 3 aHAIM3a: HATOHIAK, Yepe3 | Jac u yepes
2 Jaca.

Tabmuua 5.

Xapakrtepuctuka TTI y 3n0poBbix u 60abHbIX CH.

Ho 50 ner |do 50 nmer |Crapme 50|Crapme 50
JeT JeT
yepes 60[uepes 120{uepes 60[uepes 120
MHH MHH MHH MHH
Hopmansnsr (10 8,8 10 6,6 10 9,8 no 7,7
"
COMHHTEIBH |(8,8-9,9 6,6-7,7 <11 <8.,8
13171
aua0eTH4ecK > 9,9 >7,7 > 11 8,8-11,0
15071

['mroko03a n3mMepsaeTcsa B MMOJIB/II.

JUit  ToNydYeHus.  AOTOIHUTENPHOW WH(OPMAIMH  BBIYUCIIIIOT  CIEAYIOIIHE
KO3 PHUIIMEHTHI:



1). I'umormikeMudeckuii KO3(UITHEHT = TIIFOKO03a Yepes3 2 4aca/TIroK03a HATOMIAK,
Y 310POBBIX JIIOJIEH OH MeHee 1,3.
2). I'nneprimkeMuyeckuil KO3((UIMEHT = TIIFOK03a Yepe3 | yac/ riaroKo3a HaTOIIAK,
Y 310POBBIX JIOJIEH OH MeHee 1,7.

[Ipu moBbImIeHNH KO3()PUIMEHTOB da’ke MPHU OTCYTCTBHUH TATOJIOTHH B COJACPKAHHUH
TJIFOKO3BI TECT TPAKTYETCA KAaK COMHHTEIIBHBIM WIIM KAaK HAPYIIEHHE TOJIEPAHTHOCTH K
TIIFOKO3€.

[loHmkeHHAs TOJCPAHTHOCTDh K TIIOKO3C MOMKCT BCTPCHATHCA TIPH MOBBIIICHHOM

a0COpOIMK TIMIOKO3bl W3 KHIIEYHHKA (M30BITOYHBIA TPHEM TIIIOKO3BI, THIICPTHPEO3,
racTPOIKTOMHA W  Jp.), TOBBIICHHOM TJIMKOTE€HOJM3€ H  TIIIOKOHEOTEHE3Ee
(peoxpomoruroma, 6one3ns Nuenko-Kymunra, nHQEKIMH U ap.), MTPU HEBO3MOXKHOCTH
00pa3oBaHUs TJIMKOT€HA (TJIMKOTEHO3BI, MOPAKEHHE TMEYEHH), WM HECTOCOOHOCTH
TKaHeW yTHIH3HPOoBaTh rmoko3y (CJI, cteponanblil fuadeT, MOpaKEHHE THITOTAIaMycCa).
B HEKOTOPBIX Cly4asX HMCXOJHBIH YPOBEHb TJIFOKO3bI MOJKET OBITh HHKE HOPMBI
(TTTMKOTE€HO3BI, THPEOTOKCHKO3).

[loBBIIEHHAS TONEPAHTHOCTh K TIIFOKO3€ (THIOTTUKEMUS, YIUTOMEHHBIA TIHK)

BCTPEYAETCA TIPH HHU3KOH CKOPOCTH a0CcopOmmMHM W3 KUOIEYHWKA (3a00ieBaHUA
KHIICYHHUKA, THIOTHUPEO3, TUNOQYHKIUSA HAAMOYCUHUKOB) WM TPH H3OBITOUHOM
CEKpEIMH UHCYIIMHA (MHCYIIOMA, OIYXOJIH MOIKETYI0YHON JKETIe3bI).

B HEKOTOpBIX ciy4asx MPU HEBO3MOKHOCTH MPOBEIEHUA NEPOPATBHOIO TECTA
WCIOJIb3YETCA BHYTPUBEHHBIA TECT TOJIEPAHTHOCTH K TTTIOKO3E.

MoHUTOpHHI 00JILHBIX caXapHbIM AHaleToM.

OnpeneneHue rMOKO3bl B KPOBU UCIIOJIBb3YETCA HE TONBKO AJIA TUArHOCTUKH, HO U
st otieHKH 3¢ deKTUBHOCTH JeueHus u komreHncarmu CJ1. [lammeHTsI ¢ ycTaHOBIEHHBIM
muarHozom CJ| HampaBiAOTCS B CTAalMOHApP, A€ UM HAa3HAYalOT TIIMKEMUYECKUH U
TIIOKO3ypHUYecKud Tipodmm. [ nukemuuecknii mpoQHiIs BKIIIOYAET MHOTOPAa30BOE
OMpEAEIIEHUE KOHLIEHTPALMU TIIIOKO3bl B KPOBH, KaK IMPaBWJIO, HATOIIAK M IPUMEPHO
yepe3 2 4aca MOCHE KaKJIOro mpuema mumu. YacTo IIF0KO3y HAa3HAYarOT HA IHKE
THITOTTIUKEMHUH - B 4-5 yacoB yTpa. | mroko3ypuueckuii mpoduiab 0OBIYHO MO BPEMEHH
COOTBETCTBYET TINIMKEMHUYECKOMY. Ero Ha3Ha4armT C LETbI0 BBIABIECHUA MOYEHYHOTO
Mopora AJiA TJIFOKO3bl, BBIACHEHUS TOTEPH IIIOKO3bI C MOYOM M OLEHKH HapyLICHUs
TUIMATHOTO oOMeHa (keToHOBBIe Tena). [lo pesympTaram mpoduimedi marmueHTaMm
HA3HAYAIOT TEPAIHIO C LETbI0 JOCTHKEHUA komneHcanuu CJI.



Kpurepun KoMeHCALIMH CAXapHOIro guadera.

1). 'mrok03a B KPOBH.

Caxapwnsiit quadet | tunma (M3CJ]) cunraeTcs KOMIEHCHPOBAHHBIM, €CITH TIIFOK03a
B KPOBH HATOINAK U B THEBHBIX KoJieOaHuaX He npesbimaet 10 mmomns/n. s CJ1 11 tama
(MHC]) xomMmieHCaIUEeH CYMTACTCA CHIDKEHHE YPOBHSI TIIFOKO3bI HATOINAK IO 6 MMOJTB/JI,
a B JTHEBHBIX KOJIeOAHUAX - 10 8,25 MMOJIB/II.

2). 'moko3a B Moye. B HOpMe rmoko3a, kKak OECTIOPOTOBOE BEMIECTBO, (DHUIBTPYETCS B

KITyOOUKax TIOYeK, HO 3aTe€M TPAKTHYECKH TMOJIHOCTBIO peadcopOupyercs B
MPOKCUMAITBHBIX KaHANbIaX. B peabcopOnuu NpUHAMAIOT Y4acTHE TPAHCTIOPTHBIE OETKH
W TEKCOKMHA3a, OCYMIECTBISFOMAas (HpochOopuIMpoBaHre TIFOKO3BI I YACP)KAHUSA €€ B
KIIETKaX SIHUTENNA KaHampleB. BemnumHa KaHAmbLEBOW peaOCOPOLMH OTHOCHUTEIBHO
MOCTOSTHHA, HO C BO3PACTOM OTMEUYAETCS TEHACHIMA K €€ CHIDKEHHI0. MakcuMabHOe
KOJIMYECTBO MOJIEKYN TJFOKO3bI, PeadCOpOMpPyEeMBIX W3 TIEPBHYHOW MOYH B KpPOBb,
3aBHCHUT OT YHCJIa SHEPTO3aBHCHUMBIX TIEPEHOCUYHUKOB TIFOKO3bI B CKOPOCTH X 000pOTa B
MemOpane. KonuuecTBo TIIOKO3BI, peadCcopOupyeMol MpU MaKCHMAJTbHOM 3arpyske ee
MEPEHOCUYMKOB  CIY)KHT  BOKHBIM ~ TIOKA3aTesIM  (YHKIHOHAIIBHOTO  COCTOSHHUSA
MPOKCUMANBHOTO OTAena Hedpona. Eciam comepikaHue TFOKO3bI KPOBH TIPEBBILIACT
KOJIMYECTBO, KOTOPOE MOMKET OBITH PeadbCOpPOMPOBAHO B KAHAJIBIAX, TIIFOK03a MOSBIISETCS
B Moue. [lpu mpeBbimieHnn B KpoBW ypoBHA 8,8-8,9 MMONB/T TTFOKO3a BBIAETSETCA C
mouor. [lokasarenp TIMKEMUH, TIPU KOTOPOM TOSABIIETCS TIFOKO3YPHs, HA3bIBACTCA
noyeyHpiM moporoM. C BO3pacTOM TMOYEYHBIA TOPOT CHIDKAECTCA IS TJIFOKO3BL
[loueunprii TOPOT CHWKAETCAI W TPU  XPOHHYECKHX  3a00JI€BAHHMAX  TIOYEK,
THIIEPTOHUYECKOH Oo0se3HH, nuadbetndeckord Hedpomatuw. [Ipu 3>THX 3a007eBaHHAX
TIIFOKO3YPHSA MOXKET TIOSBIATHCA MPH KOHIEHTPALMH TIFOKO3bI B KPOBH HIKE TTOPOTOBON
(< 8,8 mmonp/m). Ha BbIAENEHHE TIOKO3BI C MOYOHW BIHMAET CKOPOCTh KIIYOOUKOBOH
dunbTpanm, B HOpMe coctaBmier 130 wu/mMuH. Y  OONBHBIX € TIOYEHYHOH
HEOCTATOYHOCTHIO WITH CTPAJAIONINX CHWKEHHEM KPOBOCHAOMKEHHUS TOYEK TTIFOKO3YPHH
He OYJET Ja’ke MPHU BHICOKOW KOHIIEHTPAIIMH TIFOKO3BI B KPOBH. M3-3a HH3KOU MOUH
CKOPOCTH KPOBOTOKA B KITyOOUYKax (PMUIBTPYETCS MEHBINE TIFOKO3bI M BCSA OHA yCIIEBAET
peadcopOMpoOBaThCA B MPOKCHMAITBHOM OTAEIE HE()POHA, TTOITOMY TI0 YPOBHIO TIFOKO3BI
B MOYE HENb3d CTAaBUTh [HMATHO3 «caxapHbI auaber». Kpurepuwem koMmmeHcaimu
caxapHoro auadeTa Il TMma cuMTaeTcs AOCTHXKEHHE ariaroKO3ypuH, a ipu | Tune nmabera
JOMYCKAeTCsA MOoTeps ¢ MOYOM 2-3 T TIMOKO3bl B CyTKH. [lankpearnueckas wimn
WHCYJIAPHAS TIIIOKO3YPHs TOSBIAETCS TPH CHIDKEHWH OO0Pa30BaHUS IMOLKEITyJOYHOH
XKelme30M HWHCynmuHAa. HamOonee uacTas mpHUYMHA TIIOKO3YPUHM — CaXapHBIM THAOET.
KomuuecTBo TImOKO3bI B MOYE Y OOJIBHBIX CaXapHBIM THAOETOM MOKET mocTurarh 100-
120 1/n. OOmiast moTepst TIFOKO3bI ¢ MOYOHW 3aBHCHT OT CTEIEHH TOJUYPHH, U OOBIYHO
CYHIECTBYET MAPAIEM3M MEXKIY KOJMYECTBOM BBIJECIIEHHOW TIFOKO3BI M CTETICHBIO
noymuypur. i tuabe THIeCKOU TIIFOKO3YPHH XapaKTEPHBI BBIIEICHUE TIIFOKO3BI C MOYOH
HATOMIAK ¥ TOBBINICHHASA KOHIICHTPALHA TIFOKO3bI KPOBH HATOIIAK.



3). KetoHoBble Tena B Move.

B opranusmMe yenmoBeka TUArHOCTHYECKOE 3HAYCHHE WMEIO TPH KETOHOBBIX TEja:
aIleTOYKCyCHAast KHCIIOTA, AlETOH, [J-OKCHMACisfHAsd KHUCIOTa. Y 3J0POBBIX JIOACH B
MPOIECCE JIUTIONIH3a B JKUPOBOM TKAHH OOPA3yIOTCA JKHPHBIE KHUCIOTHI M TIUIEPHH,
JKUPHBIE KHUCIIOTHI, B CBOIO OYepenp, depes arneTui- KoA mpeBpamiaroTcsi B TEYEHH B
arieroarierar. OCHOBHAs YacTh allETOAILETATAa TPH YYACTHH (PEepPMEHTOB MPEBPAIIAETCS B
B-ruapokcuOyTHpaT, HEOOIBIIA YacTh CIHOHTAHHO JEKAPOOKCHIIMPYETCS B AllETOH.
KeTonsr akTHBHO TOTPEOJSIIOTCA B KadecTBe OHHepreTudyeckux cyoctparoB [[HC,
CEp/IeM U IPyruMu opraHaMu. KeToHOBBIE Tena 0O0pa3yroTCs B TICYEHH W3 MPOTYKTOB
JUTIONN3a W KETOTEHHBIX AMHHOKHCIIOT (JICHIIWH, W30JICHIIMH, BAJMH), MOCTYMAIOT B
KPOBb U Y€pe3 MOYKH PUIBTPYIOTCS B MOUY.

KetoHoBBIE TETa MOTYT OTIpEAEIIEHBI B KPOBH M MoYe. [Ipomiopiiuu B KpOBH MEKITY
HUMHW UHIAWBUIYATbHBI U 3aBUCAT OT BBIPAXKCHHOCTH KeTOreHes3a. [Ipu He3HaunuTemhHOM
KET03¢ OCHOBHBIM KOMITOHECHTOM KETOHOB SIBISCTCS alleTOYKCycHas kucnora. [Ipu ee
MPEBPAINEHHH B [B-THIPOKCUMACIITHHYIO KHCIIOTY MPOHUCXOIUT 3aMEHA OTHOCHUTEITBHO
CHJIPHOM aIleTOYKCYCHOM KUCIIOTHI Ha Oonee ciialdyro [B-OKCHMACIIHAs KACIOTa. ALETOH
B 3HAYUTEIHHOM KOJIMYECTBE MOXKET OBITh yAaleH W3 KPOBH JBIXATEIBHOW CHCTEMOM,
MOTOMY, €T0 YPOBEHb CPEIH TPEX KOMIIOHEHTOB KETOHOB SBIICTCS HAWUMCHBIIIHM.
KeToHbl BBIIENAIOTCS C MOYOM B CJCAYIOIMEM COOTHOIICHHH. [-THAPOKCHMACIISTHHAS
kucnota 60-70%, aueToykcycHas kucnora 27-36%, aueton 3-4%.

Y 310poBOro 4enoBeka ¢ MoO4YoM BbiaeisAeTcs 20-50 Mr KETOHOB B CYTKH.
Beimenerre ¢ MO4YOH OOMBINOTO KOJMMYECTBA KETOHOB HOCHT HA3BAaHHE KETOHYPHAL.
Ketonypus sABnseTcd cIEICTBHEM HApPYyLIEHHS YIJIEBOAHOIO, >KUPOBOTO, OEIKOBOIO
OOMEHOB M HMMEET BAXKHOE KIMHHYECKOE 3HaYeHHe. Kak mpaBuio, WX TMOSBICHHE
CBSI3aHO C HAPYIICHUEM WITH AaKTUBU3ALMEN TUITUAHOTO 0OMeHa. [oBpIeHre KeTOHOBBIX
TeNl HAOOJAeTCA TPH JJIUTEIBHOM TOJIOJAHWW W OTPAHWYCHHWH YTJIEBOJOB B THIIE
(mueTa), B pe3ynbTaTe MPUEMa IMHLIA OOTATOW KETOTEHHBIMH BEIECTBAMH IHIMH (KU



POB, OEIIKOB, COJEPKAIMIMX OONBINOE KOJUYECTBO KETOTEHHBIX aMHHOKHCIIOT), CBA3AH C
YCUJICHHBIM KETOT€HE30M, BCIIEJCTBUE YEro BO3HUKAET TPAH3UTOPHAs KETOHYpUS,
KETOHypHsA HAOMIOgaeTcs y MAEeTed paHHETO BO3pacTa MpH ToJoJaHWM Ha (oHE
WCTOIIEHUA, a TAKXKE MPU JIUXOPAAKE, aJKOTOIbHOW HWHTOKCHKALIMH, OTPABJICHUSAX,
WH(pEKIHOHHBIE 3a007IeBaHUs (BTOpHYHAS KeTOHYpHs). KeToHypus mocie omepaumu, npu
OOMIMPHBIX MEXAHWYECKHX MBIIEYHBIX TPaBMAaX, KOTJA MPOHUCXOJUT pacman Oenka C
MOCIEAYIOIMUM  YAaCTUYHBIM  IMPOTEONM30M,  BBI3BAHHBI TOMOHAMH  CTpecca,
OJHOBPEMEHHO BO3HHMKAIOIIEE OTPAHWYCHHWE TIpoIleccoB B mWKIe KpebGca Bemer K
HAKOIUIEHUIO B TKAaHAX JBYYIJEPOAUCTBIX COCIMHEHUH, B TOM uMcie auetun Ko-A.
LlenTpanpHas KETOHYpHsA Pa3BUBACTCA IOCIIE OMNMEPANMHM HA MO3TOBBIX O000JIOYKAX,
cumbHOM BO3OYkaeHmn U pasapaxenuud  [[HC. Ketos wmoxker pasBuThes TpHu
TJIMKOTEHOBOW OOJIE3HU (HETOCTATOK TIMIOK030-0-PpocdaTaspl-epBIid THII, TPETUH THII-
HEJOCTATOK AaMHHO-1,6-TTIFOKO3uaa3bl HM  IMECTOM  THUI-HEJOCTATOK  ICYCHOYHOM
dbocdopunaszel) 3a cueT HAPYHICHHUs OOPAa30BAHUS TIIMKOTEHA B TICYCHH, HAKOTLICHUS
aueTus1 KOA U ycHeHus €ero nNpeBpatieHus B alETOYKCYCHYIO KUCIOTY.

[Tpu CJ1 moBbIIeHHE YPOBHS KETOHOBBIX TEJ CBA3aHO C HEJTOCTATKOM HMHCYJHHA,
MPHA 3TOM CTUMYJIHPYETCS TIHOKOHEOTEHE3 W3 CyOCTpPaToB aHA3pOOHOTO0 METa0O0TH3Ma
(makTat) U mpoTeoau3a (aaHuH U JAp. AMUHOKHUCTOTHI). CHIDKEHHE YTHITH3AIUH TITFOKO3BI
KaK WCTOYHWKA DSHEPTUH B HHCYJIWH3ABUCHMBIX TKAHAX TNPUBOJUT K YCHICHHOMY
JMIIONA3Y ¥ TUAPOJIA3Y TPUTIIMLEPHIOB B JKUPOBOM TKAHHW M TMPOTEOJM3Y B MBIOICUHOH
TkaHH. CBOOOJHBIE JKUPHBIE KHCIOTHl B TIEUYEHH PACTaNAIOTCSA MyTEM Iporecca OeTa -
okuciieHus 10 anetwi -KoA, koTopsriii 3atem okucisietcs B ke Kpeoca. [lpu nrabere
YCUIIEHHE JMIHTHOTO M OEKOBOTO OOMEHA MPHBOJUT K HAKOIUICHHWIO aneTHn -KoA,
KOTOPBIN B X0/I€ TIOCTIETOBATEIFHBIX PEAKIUN TPEBPAIIAETCS B ALIETOYKCYCHYIO KHUCIIOTY.
Knetkn HTHC u HEKOTOPBIE IpyTrHe TKAaHU MOTPEOISIOT TIIFOKO3Y HHCYITHHHE3aBUCUMBIM
MEXaHU3MOM. B HOpMAaIbHBIX YCIOBHSX OHH TOMHMO TIIFOKO3BI B Ka4eCTBE CyOcTpaTa
UCTIONB3YIOT KETOHOBBIE Tena. lIpW TUNepriMKeMHH YBETHYHBACTCA MOCTYIUICHHE
TFOKO3Bl B WHCYJWHHE3aBUCHUMBIE TKAHW, W OHH TPAKTHYECKH TIEPECTAIOT
VTHIIM3APOBATh KETOHOBBIE TE€Na, MOSTOMY KETOHBI TOTHOCTBIO HE YTHIH3HPYIOTCA
TKAHSAMH, HAKAIUTMBAsACh B KPOBH M (DUIBTPYIOTCA 4Yepe3 MOYECYHBIH (PHIBTP B MOUY.
HawmOompriee MOBBIMIEHHE KETOHOBBIX TEN HAOMIOAACTCS TMPH JTHAOECTHYECKOW KOME.
[losiBIeHHE KETOHOBBIX TET B MOYE y OONBHBIX CAXapHBIM JHAOETOM CBHIETEIIECTBYET O
JIEKOMIIEHCAIIMH 3a00JICBAHUS.

BombHoOM ¢ caxapHbIM THA0ETOM B TEUEHUE CYTOK MOKET BBIAEITUTH ¢ MOUYOH OT 10
10 50 r ketoHoB. KoMOWHAIMA KETOHYPHH C TIIOKO3YPHUEH, SABIACTCS TOKA3aTEITHCTBOM
caxapHOro auadeTa, OJHAKO OTCYTCTBHE TJIOKO3YPHH TPH KETOHYPHH TO3BOJAET C
YBEPEHHOCTHIO HCKITFOYHUTH THATHO3 THAOET.



OnpeneneHye rIMKOJIU3HPOBAHHOIO reMor100lMHA

[ TUKO3UIIMPOBAHHBIM T€MOTJIOOWH - TIPEACTABISET TEMOTTOOWH SPUTPOLUTOB,

HEOOPATUMO CBSI3AHHBIA TIMKO3UIHBIMH CBS3SIMH C TJIOKO30W. Y 3J0POBBIX JIHOJEH
TJIMKO3WITMPOBAHHBIE OE€JIKH TMPUCYTCTBYIOT B HEOOIBIIOM KOJIHYECTBE, Y OOTBHBIX
CaxapHbIM THAOCTOM HMX KOJIHYECTBO BO3PACTACT B COOTBETCTBHUU CO CPEAHUM YPOBHEM
TITFOKO3bI B KPOBU 3a TIEPHOJ KU3HHU SPUTPOIuTOoB — 90-120 muel. ['mukoremornoOuH
00ECTIEYMBAET OTCPOUYCHHBIM KOHTPOJIh KOMIIEHCAIIMHA OOJBHBIX CAXapHBIM THAOETOM.
Ero yposens Bo3pactaer ¢ 4-5% y 3m0poBsix moaei 10 18-20% y OONBHBIX caxapHBIM
auadeToM. B mocmeaHee Bpems MOKa3aHO, YTO BO3PACTAHUE YPOBHS TIHKOTEMOTIIOOHHA
SABIIACTCA OJHOW W3 TPHYWH MHKPOAHTHONIATHHW TIPH CaXapHOM JaHMadeTe, TaK Kak
TJIHKO3UITMPOBAHHBIE OCJTKA HE MOTYT BBITIOJHATH CBOM (PYHKIMH B TIOJTHOM OOBEME.
[ MukupoBaHHBIA TEMOTIOOMH — OWOXHMHYECKHH T0KA3aTelhb KPOBH, OTPAMKAIOLIHHA
CpeaHee COIACPKaHUE caxapa B KPOBH 34 JUIMTEIbHBIM NEpUoA 10 3 MecsaueB. JlaHHBIN
MOKA3aTelb OTPAKAET TPOLEHT TeMOTIIOOMHA KPOBH,HEOOPATHMO COCJUHEHHBIH C
MOJIEKYJIaMH TIIFOKO3BI. [ THKUPOBAHHBIN TeMOTTIOONH 00pa3yeTcs B Pe3ylIbTaTe Peakiuu
Maiiapa MexITy TeMOTTOOMHOM W TIIOKO30M (TIPUCOETWHEHHME K [-LETH KOHIIEBOMY

BaJIVHY )

[ MUKupOBaHHBIA TEMOTIIOOMH-3TO HWHTETPANBHBIM TMOKA3aTeNlb TIUKEMHH 3a TPH
Mecsa. Uem BhIE ypOBEHb TIIMKHPOBAHHOTO TEeMOTTIOOWHA, TEM BbIIIE ObLIA
TTIAKEMHUS 3a TIOCIETHUE TPH MECALA M, COOTBETCTBEHHO, OOJBINE PUCK PA3BHTHA
ocnoxaeHun CJJ

TecT ucomp3yeTcs AT MOHUTOPHHTA OOJIBHBIX CaXapHBIM AHAOETOM M OIICHKH
CTETICHH WX KOMIICHCAIIMK 3a TIEPHOJ BPEMEHH 2-3 Mecsla, i OIEHKH CTETIEHH
KOMTICHCAITMH OONBHBIX C JUCTIPOTCHHEMHUSIMHA BO HM30CKAHHE ONMMOOK, CBSI3aHHBIX C
onpeeieHueM (PPyKTO3aMHUHA.

MeTom MOKET HCTIONB30BAaThCA B OIOPO CYACOHO-METUITHHCKON SKCIIEPTH3bI TS
YCTAHOBIICHUS WJTH TIOITBEPKICHUS PUYHHBI CMEPTH TAIUEHTA, TaK KaK TJFOK03a KPOBH
MOCIIE CMEPTH pas3pymiaeTcs OBICTPO, a TIMKOTEMOTIIOOWH JONTO COXPAaHAETCA B
HEHM3MEHHOM BH/IE
5). ®pyKTO3aMUHBI CBIBOPOTKH KPOBH.

@pyKTO3aMHMH - 3TO YCIOBHOE 0003HAUEHHE IPYMIIBI INIMKO3UINPOBAHHBIX OETIKOB
mIa3Mbel  KpoBU. VX TosABIEeHWE CBA3aHO C HE(EPMEHTATHBHOM  PEaKIHEH
B3aUMOJCUCTBUS TNIOKO3bI ¢ O€NKaMU M 00pa30BaHMEM TJIMKO3UAHOM CBA3U. YPOBEHb
TTIHKO3UTMPOBAHHBIX OEITKOB 3aBUCHUT OT




CPEIHETO YPOBHA TJIIOKO3bl B KPOBU M COXPAHAETCS HA BECh MEPHOJ KU3HHU JAHHOTO
oenka. Conepkanme (PyKTO3aMHHA CBA3BIBAIOT, B TMEPBYIO OYEPEIb, C ATBOYMHUHOM.
[lepron :xu3HU QPPyKTO3aMHHA OTIPEAETIAETCSA IEPHOAOM JKH3HH anbOyMHHa, T.¢ 20 THEH.
[lo cpaBHEHHIO C TIHKO3WIMPOBAHHBIM TE€MOTTIOOMHOM, TEPHOA KHU3HH KOTOPOTO
cocraBisieT 2-3 Mecsna, PpykrozaMuH TPEACTaBSIET COO0M 0olice KPaTKOBPEMEHHBIN
uHAeKC rmukeMud. OpyKTO3aMUH 1e1eCO00Pa3HO ONPEACIIATh IPH OIIEHKE KOMIICHCALINN
OONBHBIX CaxapHbBIM AMA0ETOM 3a Tepuon 2-3 HEJAEeNH, NPH OIEHKE KOMIECHCALUH
OepeMEHHBIX, TTPH KOHTPOJIE 32 TUA0ETOM Y MANUEHTOB C MATOJIOTHEN KPACHOH KPOBH W
TocJTe TeMOTpPaHCy3uH, y AETEH 10 2-X JIET ¢ TeMOTTIOOWHOTIATHIIMH.

HopmaneHoe coaepxanue ¢pykTo3amuHa coctapnsger 2-2,8 mmons/m  [lpu
comep:kannu  (pkyrozamuHa y OompHbIXx CJI 2,8-3,2 MMONB/T - KOMIICHCAITUS
YAOBIIETBOPUTENHHAS, BbITIE 3,2 MMOJIIB/JT - TEKOMITCHCAIIHA.

6. JlakTat KpoBH.

B ycnoBHaX IOKOS MCTOYHHMKOM JIAKTAaTa B IUIA3ME KPOBH SIBIISAIOTCS SPUTPOLIMTHL.
[Ipn ¢usmyeckol HArpy3ke B CBA3HM C HEJOCTATONYHOM OKCHUTCHALIMEH MBI
HAOIOAAeTCA TOBBIIICHHOE OOPA30BAHHUE JIAKTATA, KOTOPBIH BBIXOJUT B KPOBD U3 MBIIIIII
W jganee MeTaOomM3upyeTcss OONbINeH YacThi0 B TEYeHH. HemocTaTok KHCIopojaa
(TMTIOKCHA) TIPUBOAWUT K CHIDKEHHIO OOPa30BaHUSA SHEPTUH B TKAHAX M HAKOIUICHHUIO
JaKTaTa B KPOBH, YTO COMPOBOMKAACTCS yMEeHbIIEHHEM pH KpoBu (anmmo30M) M MOXKET
CTaTh MPUYHHON JTAKTATAIIMIEMHUYCCKON KOMBI. TakuMm 00pa3oM, coJep:KaHue JaKTaTa B
KPOBH OTPAKAET CTENIEHb TKAHEBOM TMIIOKCHU.

[TpakTHYECKH €IMHCTBEHHBIM TPSAMBIM H JOCTYIHBIM METOJOM OICHKH TKAaHCHBOMW
THIIOKCHH SBJISCTCSA M3MEPCHHE COJCP/KaHMA JTakTaTa. B 103y onpeaeneHus MOJIOYHOM
KHCJIOTBI ~ CBHACTEJIBCTBYIOT  CICAYIOIMHEC OSKCICPUMCHTAIBHBICE W  KIHMHUYECKHE
HAOIIOIEHUA :

VBEIMUEHUE YPOBHA JIAKTaTa KPOBH KOPPEIMPYET C THKECTBIO 3a00JI€BAHUS H
BEPOATHOCTBIO JIETAIBHOIO UCXOA;

W3MEPEHHE COACPKAHMS JTAKTATA MOKET OBITh KpUTepreM 3PPEeKTHBHOCTH TEPATTHH;

COJCpKAHHUE JTAKTATa MOJKET MOATBEPAUTh WIIH CHATh JUArHO3 JIaKTaT-alua03a MpU
HAJTHYUH META00JIMYECKOTO aIli/I103a;

3HAYHTEIIFHOE TOBBIIEHHE COACPKAHHUA MOJIOYHOW KHCJIOTHI YacTO TMPEIIMIECTBYET
MOSIBJICHHIO KJIMHUYECKHX TMPH3HAKOB IMPKYIHITOPHOH TUCHYHKIHH, TOITOMY €€
OTIpE/IEIIEHNE TIOMOJKET CBOEBPEMEHHOMY IPOBEJICHUIO TEPAMUM W TIPEIOTBPAILCHHUIO
HeOJaronmpusaATHOTO UCXO0/4A.

HopmanmbHoe comepikaHuWe JakTata B BEHO3HOHM kpoBu 0,5-2,2 MMOmB/1, B
aprepuanpHon - 0,5-1,6 mmomp/n. KoHmeHTpamus makrata B KPOBH 3HAYHUTEIHHO
BO3PACTAET MPH TUA0ETHIECKON KOME, KOTOpas pas



BuBaetcs y OombHBIX CJl B COYETAaHMHM C TIATOJIOTHEH CEPACYHO-COCYTUCTOM H
JIBIXaTEIHbHOU CHUCTEM.

7). MUKpOAILOVMUYPUSL.

benok, mpoduiIbTpOBABIIHUIICA B IOYEUHBIX KITyOOUYKaX M3 MIa3Mbl KPOBH B MOYY,
COCTOMT TPEUMYIIECTBEHHO M3 HHU3KOMOJEKYIAPHOTO ATbOyMHHA W TPAKTHYECKH
noaHOCTHIO (Ha 90 %) peabcopOupyeTcs B TOUEHHbIX KaHAmbpIax. KoHIeHTpaumsa Oenka
B MOYE€ HHUYTOKHO Maja M OOBIYHBIMH XHMHYECKHMH METOJAMH HE OTPEACIIIeTCS.
JIOCTOBEPHO B MOYE MOKET OBITh OTIPEIEICH OEJIOK B KOHIICHTpAIHH 0K0Io 150 Mr/m.

[Tox MuUKpoanbOyMUHYpHEH TTOHHUMAIOT SKCKPEIHIO aapOymMuHa B mipenenax 30-
200 Mr/cyT, 4TO HEJOCTYITHO JIJISI OOBIYHBIX JTA0OPATOPHBIX METOJOB, HO KpalHE BaKHO
U TANWEHTOB, CTPAJAIOIINX CaXapHBIM AuadeToM. [Ipy HHCYIMH3aBUCUMOM CaXxapHOM
auadeTe, COMPOBOKIAOMEMC MHUKPOAHTHOTIATHAMH, B TIEPBYIO OYEPEIh MOPAKAIOTCS
MHUKPOCOCYABI TOYEK, YTO TPHUBOJUT K TMOYECYHOH HEAOCTATOYHOCTH, SBISAFOIICHCS
OCHOBHOW TPHUYHMHOM CMEPTH Yy MAaHHOW KaTeropuu OombHBIX. [lepBBIM TpHU3HAKOM,
CBU/ICTENBCTBYIOMIMM O TIOPAKEHUH TIOYEK, SBISACTCA MOSIBICHHE MUKPOATHOYMUHYPHH.
OunbTpanus aTbOyMUHA Y 3J0POBBIX JIFOACH JTUMHTHPYETCS YPOBHEM HABIICHUS KPOBH,
BEIMYMHOW © KOJHMYECTBOM TOp ©Oa3ampHOM MeMOpaHBI, HaTHYMEM HA HEH
OTPHUIIATENHPHOTO 3apsAia, KOTOPBIH TMPEMATCTBYET NPOHUKHOBEHHIO OTPHIATEIHHO
3apsKEHHBIX MOJIEKYJT allbOyMHUHA B MOYY depe3 nmoueuHbii Gpumbtp. CHUKEHHE 3apsana
HA MEMOpPAaHE YBEIMYMBAET JKCKPEIHI0 Oelka W, B TEPBYIO OYEPEIb, aabOyMHHA.
[TokazaHo, YTO TOBBIIICHHE COACPKAHUSA ambOyMuHA B Moue 10 200 mr/m oOpaTumo, a
oomee 200 mr/n HeoOpaTumo. PaHHee BBIABIIEHHE albOYMHWHA B MOYE W W3MEPECHHE €0
COJEPKaHMS TO3BOJIIET THATHOCIIUPOBATH MOYEUHYIO TMATOIOTHIO B HAYaTbHBIA TIEPHOT
3a00JIeBaHM U IPUHATH COOTBETCTBYIOLIHNE JICUCOHBIE MEPOTIPHUATH.

JUs  BBIABIIEHUS PAHHUX TPHU3HAKOB TOBPEKIACHHUA TIOYEK PEKOMEHAYETCS

OONBHBIM  WHCYJMH3ABHCHUMBIM  CaXapHbIM jaua0eToM pa3 B 3-4 wMecsama ©
WHCYJIMHHE3aBUCHMBIM CaXxapHbIM aua0eToM 1-2 pasa B TroJ HCCIEIOBATH MOYY Ha
MHUKPOATbOyMHH.



Metoabl onpeaeneHust nokasareJieil yrieBoaHoro ooMeHa.

Jlns  ompexneneHus moKaszaTenedl oOMEHa YINEBOJOB HCIHOJb3YETCS KPOBb,
ChIBOPOTKA KPOBH, IIa3Ma KPOBH, MOYa.

OmnpemesieHUe TTHOKO3B B KPOBH.

KarmmnmsipHas kpoBb Oepercs W3 manblia B JACTIPOTEHHU3UPYIOUNINH PAcTBOP WITH
pacTBop aHTHKOaryiasHTa. [IpoOa kKpoBH, B3fATas B JECMPOTEHHU3HPYIOIIUK PacTBOP,
MOKET XPAHHUTBCA B TEUCHHE CYTOK, TaK Kak OCNKH, B TOM 4HCIe M (PePMEHTHI
TTIAKOJIA3a, KOATYIHPYIOT, TTUKOJU3 OCTAHOABIMBACTCA M COJACPMKAHHE TIIOKO3BI TIPH
XpaHEeHUH He MeHsAeTcsA. [Ipu B3ATHM KPOBH B aHTHKOATYJIAHT, HEOOXOAUMO OOPATHTH
BHHUMAaHUE HA COCTaB aHTUKoaryisiHTa. Ecom B ero cocras Bxogar NaF wmmm KF
(¢pTopuabl), KPOBH MOXKET XPAHUTHCA B TeueHHWE 2-3 YacoB, TaKk Kak (PTopumbl
WHTHOUPYIOT TIUKOIIH3.

[Tpu BCTIOIB30BaHUH CHIBOPOTKH HJIH TUTA3MBI KPOBH O3 100aBiIeHHA (PTOPUIOB,
CHIBOPOTKA M IIIa3Ma JOJDKHBI OBITh HEMEIEHHO CJIHTHI C J3PUTPOLUTOB H B HHUX
NPOBEICHO OMNpEACICHHE TJIIOKO3bl. XPAHEHHWE CHIBOPOTKH HAJ JPUTPOLUTAMH
OKa3bIBaeT 3PPeKT reMonH3a ¢ COMOOUIH3AIMEH PEPMEHTOB SPUTPOLIUTOB, B TOM YHCIIE
u  (epMEeHTOB TIMKONMW3a, KOTOPHIE  Pa3pymarOT TIMOKO3y. lcmomp3yemsbrid
OWOTOTHYECKHH MaTepHAIT TOJDKEH COOTBETCTBOBATH METOJUKE OTPEICIICHHUS.

OCHOBHBIMH METOAAMH JJIs ONIPEAEIEHUSA KOHLEHTPALIMH TTFOKO3bI SIBJISTIOTCA:
1. ['MFOKO30KCUAA3HBIN METO/ - TOYHBIH B TOCTYITHBIH JTFO00H TA00pATOPHH.
2. 'eKCOKMHA3HBIN METOT - CAMBIH OBICTPBIN, TOUHBIA U UyBCTBUTEIbHBIM.

OmnpenencHue MPOBOAUTCS IO KOHEYHOM TOYKE W AOCTYIHO I BCeX POTOMETPOB
U OHOXUMHUYECKHX aHamM3aTopoB. HeoOxoamMo oOpaTUTh BHHMaHHWE Ha TPeaeT
JUHEWHOCTH METO/MAa W TEPUOA CTaOWIBHOCTH OKpackw. [Ipu BBIXOJE 3a mpeaebl
JUHEWHOCTH TPOOY HAI0 Pa3BeCTH BOAOW WM (PU3.pacCTBOPOM, AHAJIU3 TOBTOPHTH U
pe3yNnbTaT YMHOXXHUTh HAa Pa3BEJCHUE, WM YMEHBIIUTH O0BEM TPOOBI W PE3yIbTaT
YMHOKHTh Ha CTEMEHb yMEHbIICHUs. [10 CTAOMITBHOCTRIO OKPACKH TMOHUMAIOT TIEPHO/T
BPEMEHH, B T€UCHHE KOTOPOTO OKpPACKa CTAOMIIbHA W TPOOBI JOJDKHBI OBITh M3MEPEHBI.
[IpeamodTuTebHEE HWCIIOB30BATh METOIABI C BBICOKOW JIMHEHWHOCTHIO H  OOJBITAM
BpEMEHEM CTAOUTFHOCTH OKPACKH.

OnpeneieHUE TIIOKO3EL B MOYE,




Bo Bcex mopuusx MOYH, T€ HAAO ONMPEACIATh IIFOKO3Yy, MPOBOAUTCS CHayaa ee
KaueCTBEHHOE WM TOJYKOJUYECTBEHHOE OMPEACIICHHE C MOMOIIBI0 TUATHOCTHYECKUX
MoyI0cOK. UyBCTBUTENBHOCTh JUATHOCTHYECKHUX MOJOCOK TOCTATOYHAS JAJiA BBIABICHUA
HU3KUX KOHIEHTpPAUUh TOKO3bl. HeEKoTOpble COEIUHEHHsS, TaK Ha3bIBAEMBbIE
PEAYLIMPYIOIIHE BEIIECTBA, B TOM 4Hucje BUTaMHH (C, MOTYT 3aHIKATh PE3yJIbTaThl
aHanu3za. Ha HEKOTOpPBIX TMOJIOCKAX €CTh CHELHAIbHBIA TECT OMPEACIICHUS
PEAYIUPYIONINUX BEMIECTB, HA KOTOPHIM HAT0 00paImaTh BHUMAaHHUE.

Ecnu He00X0AMMO 3HAaTh TOYHYIO KOHLIEHTPALMIO TTIFOKO3BI B MOYE, €€ U3MEPEHHE
MPOBOAT TEM K€ METOAOM, UYTO W B KPOBH, C NMPEABAPHUTEIBHBIM Pa3BEICHUE TPOOBI
MouH B 10-20 pa3 u mocneayroniuM yMHOKEHHUEM PE3YIBTATOB HA PA3BEICHUE.

[Torepu TIIOKO3BI C MOYOH MOTYT OLEHHBATHCS NMPU COOPE CYTOYHOH MOYH HITH
MPH TIPOBEACHHUH TIFOKO3YPHUYECKOTO PO,

[ToTepu rIFOKO3BI C MOYOU PACCUUTHIBACTCA CIIETYFOIIHM 00Pa30M:
rJKo3a (r) = koHueHTpauus (r/in) x oobem (J1).

HpI/I HaIW4uHn HCCKOJIBKHUX HOpI_[I/Iﬁ MOYH, MOTCPHU TIHOKO3bI OMPEACTTACTCA B
Ka)KI[OfI nopHHH H 3aTCM BCC PC3YyIIbTaThbl CKIIAAbIBAIOTCA.

[Tepecuer konnenTpanmu(C) TmoK03bI ©3 MMOJTB/T B /100 M (%).
C rawko3bl 1/100 ma (%) = C rnroko3sl mmouan/a x 0,018

[lepecueT konteHTparuu(C) TIFOKO36I U3 MMOJIB/JT B T/1T .
C rmwoko3sbl /01 = C riawoko3sl MMoJb/ia x 0,18

Moua myid W3MEpEeHMs COAECP)KAHMS TIIOKO3Bl JOJDKHA XPAHUTBCA B TEMHOM
npoxnaaHoM Mecte. [Ipu XpaHeHWH MouM, coiepKameld OaKTepUH, YPOBEHBb TIFOKO3BI
OyZeT HIDKE UCXOTHOTO, TaK KaK OAKTEPHH €€ YTHUITH3HPYIOT.

OmnpeesiecHUe KETOHOBBIX TEJI B MOUE,

OnpenencHUEe KETOHOBBIX TEJI OOBIYHO MPOBOAUTCA ImyTeM mpoOsl Jlerams ¢
HUTPONIPYCCHAOM HATpHA. B peakimio BCTymaeT ameTOH M ameTOYKCYCHAs KHCIOTA.
[IpoGa oreHHBaeTCA MOMYKOIUIECTBEHHO (OT + 10 ++++).

OHDCI[CJ'ICHI/IC JJAKTaTa IMpoOBOAUTCA MCTOJAOM KOHEUYHOM TOYKHU C UCIIOIb30BAaHHUEM

KoMMepuecknx HaOopoB. B mpoOy moOaBnsioT (TOPUABI I OCTAHOBKH TIIMKOJIH3A.
HccenenoBanne TOMKHO OBITh IPOBEJACHO B MPEIEIIEHO KOPOTKHE CPOKH.

[Ipu mpoBeneHUM aHAIW30B HEOOXOAMMO TIOMHHTH, YTO HOPMAa IPEACTABISCT
CPEIHECTATUCTUYECKHE BEIWYUHBL, U HEKOTOPbIE MALMEHTHI MOTYT HUMETh 3HAYECHUS
MapaMeTPOB, OTIIHYHBIE OT HOPMBIL, HO 0€3 IMaToIIo



run oOMeHa. JlaHHbIe, MOTy4YeHHbIE PA3HBIMHA METOJAMH, HE BCETJA COBITAJAIOT, TIO3TOMY
HE CJEIYEeT MPOBPATH HOBBIM OCBOCHHBIM METOJA MO mHpeaplayniemy. s KOHTpPOs
KayecTBa CYIIECTBYIOT KOMMEPUYECKHE KOHTPOJBHBIE CBIBOPOTKH C O0O3HAYEHHBIM
METOAOM HU3MEPEHUH.

B Oonpmmx madopaTopusiX YacTO TIIOKO3Y OMPEAETIeT B OHOXHUMHYECKOM,
KIMHUYECKOM, JAcKypHOM otaeneHun KJIJI u wHorma pasHeiMu meromamu. [l
MOJYYCHHS CTAOUIIBHBIX, BOCIIPOU3BOJAMMBIX H COMMOCTABHUMBIX PE3YJIbTATOB JKEIATCITBHO
CTaHIAPTU3UPOBATH BCE ITAIBI 00OPAOOTKH TTPOO ¥ METOAUKY MPOBEACHUS aHAITH3A.
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