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TEMA: BUOXUMHNYECKHE AHAJIN3bI B KJIMHUYECKOW MEJIUIHE.
METO/bI KIIMHNYECKOMU BUOXUMUU.

OcHOBHBIE BONPOCHI TEMBI.

1)  MecTo KIMHUYECKON OMOXUMHH CPEIu IPYTHX MPUKIATHBIX KIMHH-
YECKUX JUCIUILTAH

2)  IlpumeHeHHe OMOXMMHUYECKUX AaHAIU30B (CKPUHUHT, MOHUTOPHHT,
JIAArHO3, TPOTHO3)

3)  Ot6op 06pa3roB ajist aHATM30B (3aMIPOC HA aHATU3)

4)  Tlonstne 0 GMOXMMHUYECKHX CTaHIAPTAX M KOHTPOJE KayecTBa OMO-
XUMHYECKOTO MaTepuraia

5)  JlabGoparopHble METOMIBI OIIEHKH OEIKOBOTO OOMEHa (a30ToMeTpuye-
CKHe, TPaBUMETPHUYCCKUE, <«IPCIHUITUTAIMOHHBIC», CHEKTPO(HOTOMETPUICCKHE,
pedpakToMeTpHUIECKHEe, KOJTOPUMETPUIECKHE)

6)  JlabopatopHbie METO/BI OIIEHKH (hEPMEHTATUBHOT'O OOMEHA

7)  JlaGopaTopHbIe METOMBI OLIEHKA MUTMEHTHOTO OOMEHa

8)  JlaGopaTopHbie METO/IBI OIICHKH YTJIEBOJHOTO OOMEHa

9)  MeTtoasl onpesiesieHns TOKa3aTeNnel JUMHIHOTO OOMeHa

10) JIaGopaTopHbie METOMBI OIEHKA KHCIOTHO-OCHOBHOT'O COCTOSTHUS

AKTYaJIbHOCTH TeMbl.

Knuanueckass Owoxumusi — KIMHUKO-JAMATHOCTHUYECKAs JUCIUILINHA,
KOTOpasi 3aHUMAaeTcsi pa3pabOTKOM M HUCMOJb30BAaHUEM CTaHJAPTHBIX METO-
JIOB JTMAaTHOCTHKU, a TaKXKe OCYIIECTBISIET KOHTPOJIb 3a TE€UeHHWEM 3a00JieBa-
HUA ¢ mo3unui OwoxuMuu. KimmHumdeckas OMOXMMHUSA SBIISIETCS BaXKHEWIINM
pa3zenoM J1adOpaTOPHOM AMAarHOCTUKH, HapsAy C KIMHAYECKOW sabopaTtop-
HOM remaToJIoruel, UMMYHOJIOTHEH, KIMHUYECKOW CepoJIorTHed U MHUKpPOOHO-
JIOTUEH, KIMHUYECKOM TOKCHKOJIOTHUENM W np. JlaHHas IuUCUUIUIMHA pacroJia-
raer cnenupUuyeckuM HaO0OpOM aHAJUTHYECKOTO O00O0pYIOBaHUS, HCIOJIb3YyET
MHOXECTBO JMArHOCTUYECKUX METOJOB W TO3BOJSET Bpauyy-KIMHULHCTY
OIICHUTh JIMarHOCTHYECKHM M TMPOTHOCTUYECKM 3HAYUMBIE HApyIIEHUS] OUOXHU-
MUYECKHX TMPOLECCOB B OpraHu3Me 4eloBeKa. JTa o00JacTh JiabopaTopHOM
JUArHOCTUKU JIOCTaTOYHO OypHO pa3BuBaercs. CoBpeMeHHas KIMHUYECKas
OMOXUMHS TIO3BOJISIET CYIIECTBEHHO OOJICTYUTh KBATU(DUIIMPOBAHHYIO U
000CHOBaHHYIO TIOCTAHOBKY JHAarHo3a, BHIOOp JICUCHHWS M OIEHKY IPOTHO3a
IPU MHOTHUX 3a00JI€BaHUSIX.

KnnHuKO-OMOXMMHYECKUE HWCCICAOBAHMS — BBITIOJHSIOTCS — MPAKTHYECKU
BCEM TManueHTaM. KX NPUMEHSIOT TJaBHBIM 00pa3oM Ui TOATBEPKICHUS
WIM YTOYHCHHS JMAarHO3a, XapaKTePUCTUKH (POPMBI, TDKECTH TEUEHUS U
ompenereHus MporHo3a Oo0Je3HH, BbIOOpa 3TUOJOTHYECKONM M IMAaTOreHEeTHYe-
CKOM Tepamuu, KOHTpPOJS 3a pe3yibTaTaMH JIEUEHHUS, a TaKxke s OoOHapyKe-
HUS IATOJIOTUHU IIPU CKPUHUHTOBBIX UCCIIEA0BAHUSAX.

B 3aBucuUMOCTH OT KIMHUYECKUX 3a7a4 OMOXMMHYECKHE HCCIIEeIOBAHUS



MOTYT TMPOM3BOJUTHCS OJHOKPATHO W MHOTOKPATHO (B JWHAMHUKE), a TaKXKe B
npolecce MPOBEACHUS (DPYHKIIMOHAIBHBIX WM (PapMaKOJOTHYECKHX TECTOB
CO CTHMYJISIIIMEH WM TOPMOXKEHHEM JTarloB HCCIEAYyeMOTO OOMEHa BEIIECTB,
KJIETOYHBIX WJIA TYMOPAJIBHBIX PEAKIUA MO0 apyrux (GYHKIUH, BBIPAKCH-
HOCTh WM KAa4eCTBO KOTOPBIX OTpPakaeTCs B IMapameTpax OMpenesieMoro
71a00paTOPHOTO TOKa3aTEIs.

buoxuMmuueckre TEXHOJOTHH PEryJsIpHO OOOTamaroTCs HOBBIMH METO-
JnamMu ucciienoBanuii. [1oBBINIEHHE UX YYBCTBUTEIBLHOCTH W CHCIIU(PUIHOCTH CITO-
coOCTBYeT pacCHIMPEHHI0 OOBEKTOB OMOXMMHUYECKOro aHammza. [lommmo
TPaJIUITMOHHOTO aHAJIM3a CHIBOPOTKH KPOBH M MOYH BCE IIUPE B JMATHOCTUICCKUX
IEJISIX UCITOJIB3YETCSl KOHJIEHCAT BBIIBIXaeMOTO BO3TyXa, BBITIOTHAS, CIIC3HAS KHUJI-
KOCTb, JINKBOP, KJICTOYHBIC 3JIeMeHTHI U Ap. [[Iupokoe BHEIpeHHEe OMOXUMUIECKIX
aHAJIN3aTOPOB TIO3BOJISIET MPOBOJUTH KOMIUICKCHBIN aHaIN3 C HCIOJIb30BaHUEM
BCE MEHBIIIEr0 00beMa OMOJIOTUUECKOM MPOOHI.

IIpeanasuTnyeckuii ITan OMOXUMHYECKHX UCCJIETOBAHMMH.

3a00p OMOIIOTUYECKOTO MaTepuaia JJIsl BBITOJHEHUS OMOXUMHUYECKOTO Jia-
OOpaTOpHOTO  WCCIICJIOBAHMSI  OCYIIECTBISIETCS [0 TPOBEICHHUS JIeueOHO-
JTMArHOCTHYECKUX MEPONPHUATUI WU TOCJIE HEro, BpeMEHHOUN MPOMEXYTOK Orpe-
TeNAeTCs MHANBUIYAIBHO.

B crmydae mpoBeneHus 3abopa OMOJOrHMUECKOTO MaTepuaja y TallleHTOB,
MOJIBEPTHYTBHIX XHPYPTHUCCKHM W JIPYTUM BMEMIATEIICTBAM, JUISI BBITOJTHCHUS
OMOXUMHUYECKOTO JIA0OPATOPHOTO HCCIEAOBAHUS HEOOXOIMMO YUYUTHIBAThH Clie-
TYIOIIHE OOCTOSTENhCTRA!

® B IIOCJICONICPAITMOHHOM IIEPHO/IE, B 3aBHCHMOCTH OT €ro o0beMa U Xapak-
Tepa, a TaKKe BCIEJICTBUE OCTATOYHOTO BIUSHUS CaMOTO MATOJOTHYECKOTO TPO-
1[ecca, U3MEHEHUSI Pa3IMYHBIX MOKa3aTeNel KU3HEACITeIbHOCTH OpTraHu3Ma MO-
T'YT COXPaHATHCS OT HECKOJIBKUX THEH 10 TPEX HEelb;

® niocie MHGY3UN BHYTPUBEHHBIX BOJAHBIX PACTBOPOB BEIIECTB 3a00p 00pas-
I1a KPOBH Yy MAIMEHTA JIOJDKEH OBITh OTCPOYCH HEe MeHee ueM Ha 1 vac;

® rocie nH(y3Un KUPOBOU SMYIIbCUU — HE MEHEE, YeM Ha § JacosB.

CyiecTBeHHOE BJIHMSHHE Ha PE3yJIbTaThl IOMOXMMHYECKOTO HCCIICTOBaHUS
OHMOJIOTHYECKOT0 MaTeprajia OKa3bIBAIOT YCIOBHUS IEPHOMA, MPEIIICCTBYIOMIETO
3a00py y mareHTa oopasna ouosorudeckoro Mmarepuana. C 3Toi 1enbio B 00s13a-
TEJIBHOM TIOPSIKE YYUTBIBAIOTCS CIEAYIONTUE (PaKTOPHI:

® JieueOHO-TUArHOCTHYSCKHUE TPOIEAYPHI, MPOBOUMbBIC TAIIMECHTY (MHBCK-
1, uHQy3un, TpaHchy3uu, BBEACHHE PEHTTEHOKOHTPACTHBIX CPEICTB, UMMY-
HOCHUHTUTpadUs, AUAIN3, YHAOCKOMUYECKOE HCCIIEeOBAaHUE, ONIEPAaTUBHBIC BME-
IaTeIbCTBA, (PU3UOMPOIIETypPhI, METOIbI PYHKIIMOHAIBHON TUarHOCTUKH);

® BO3/ICHICTBHE MOHU3UPYIOIIETO U3ITYICHHS B aHaAMHE3€ MaIlUeHTa;

® Ha3HAUYCHUE IMMAIUCHTY JICUSOHOTO MUTAHUS C YUETOM TSKECTH COCTOSHUS
Y HATMYHSI XPOHUIECKOTO 3a00ICBaHMS.

B cnyyae npoBeneHus 3a00pa OMOJIOTHYECKOTO MaTepuaia y MalueHTa, 1o
Jy4aromiero JEKapCTBECHHBIC CPEJCTBA C YUETOM MMEIOIMIETOCs 3a00JIeBaHus, Bpad



CHEIHUANIUCT, OKa3bIBAIOIIMN MEIULIMHCKYIO TOMOIIb MalMeHTy, 00sA3aH OTMEHHUTD
3a 2-3 CyTOK JIEKapCTBEHHBIEC CPEACTBA, HA3HAYCHHbIEC MAI[EHTY U CIIOCOOHBIE IO
BJIMATH HA PE3yJIbTaThl JAOOPAaTOPHOTO MCCIENOBAHUSA, €CIIM OTMEHA JIEKapCTBEH
HOTO CpEeJICTBA HE YXYAILIUT COCTOsSHUE ManueHTa. [Ipy HEBO3MOXXHOCTH OTMEHBI
NAIMEHTY JIEKAPCTBEHHBIX CPENICTB, UCHOJIB3YyEMbIX B MPOIECCEe OKA3aHUs MEU-
IIUHCKOW MMOMOIIH, IPH UHTEPIPETANU JTaO0OPATOPHBIX UCCIIEAOBAaHIUH HEOOXO0 -
MO YYMTBHIBaTh MX BJIHMSHHME Ha JOCTOBEPHOCTH IMOJYYEHHBIX pe3ynbTaTtoB. [lpu
3TOM 3a00p 0o0pa3ia KpOBH JOJDKEH OBITh MPOM3BENEH A0 MpueMa OYepeaHOn
J103bI JIEKAPCTBEHHBIX CPECTB.

B Gnanke-HanmpaBiieHUH, COMPOBOKIAIONIEM JOCTaBKY OMOJIOTMYECKOTO Ma-
Tepuaja B KIMHUKO-TUArHOCTHYECKYIO JabopaTopuio, B 00S3aTEIbHOM MOPSAIKE
YKa3bIBAIOTCS JIGKAPCTBEHHBIE CPEJCTBA, IPUHUMAEMBbIE MAIUEHTOM, KOTOPHIE MO-
T'YT MOBJIUATH Ha PE3ybTaThl UCCIEIOBAHUM.

3a00p KpoBHU y MAIMEHTa, KOTOPOMY IPOU3BEIEHO BHYTPUBEHHOE BBEICHUE
JIEKapCTBEHHOTO CPEJICTBA, MPOBOJUTCA TOCJE 3aBeplieHHs ¢a3bl ero pacrpese-
neHus, yepe3 1-2 yaca, ¢ oOs3aTeNbHBIM yKa3aHHEM B OJaHKe-HAIpaBJICHUU Ha
OroXMMHUYECKOe JIAOOPATOPHOE UCCIETOBAHNE BPEMEHH IOCIIEe TprueMa MOoCciIe Hen
7103bI JIEKAPCTBEHHOTO Cpe/ICTBA. B cilydae BHYyTPUBEHHOTO BBEJCHUS JIEKAPCTBEH-
HBIX CPEJCTB M3 IPYMIIbI CEPACUHBIX TTIMKO3UI0B, 3200p KPOBU MPOBOAMUTCS Yepes
6-8 yacoB Mocie Hero.

Ecnu Her cneuuanbHBIX yKa3aHUM, AJi IJIAHOBBIX OMOXMMHUYECKHX HCCIe-
JIOBaHUI KPOBb 3a0UPAIOT U3 BEHBI YTpoM (Mexay 7 u 9 yacamm) HaToIak (depes
8-12 vacoB mocie nocieqHero npuema numu). B ciydae nmpoBeneHHs] KIMHHYE-
CKUX J1a0OpaTOPHBIX HCCIEIOBaHUI KPOBU B HMHOE BpeMsl CYTOK, B OJaHKe-
HAIpPaBJICHUU YKa3bIBACTCA NEPUOJA BPEMEHH, MPOUISALINI IOCie MOCIEIHErO
npUMa MUILM (TOCie €Ibl B KPOBH MOBBIIIAETCS COEPIKAHUE TIIFOKO3BI, XOJECTe-
pHUHA, TPUIIIMLEPUIIOB, XKeje3a, HeopraHudeckux ¢ocdaroB, aMHMHOKHUCIOT). Bo
BHUMAaHHE JOJDKHBI IPUHUMATHCS KOJIEOAHUs COJepKaHUS Psifla aHAJOrOB aHaJu-
TOB B OpraHMW3M€ NAIMEeHTa B TEYCHUE CYTOK.

CyTouHble KoJIeDaHNsl 3HAYeHUIl KOHIIEHTPALMM HEKOTOPBIX AHAJIMTOB.

AHAJIUTBI Makcumym | Munumym co- | JInanazon kosaedanuii (%
cojepKaHus JAepPKaAHUA 0T CpeIHeyCTOMYHMBOM Be-
(Bpem1 CYTOK, | (BpeMs CYTOK, JINYMHBI)
yachbl) yachbl)
AKTT 6-100 0-4 150-200%
AJbJIOCTEPOH 2-4 12-14 60-80%
["'emorno6un 6-18 22-24 8-15%
Kenezo 14-18 2-4 50-70%
Kanuii 14-16 23-1 5-10%
KopTtuzon 5-8 21-3 18-200%
ITposakTHH 5-7 10-12 80-100%
Pennn 0-6 10-12 120-140%
ComaToTponuH 21-23 1-21 300-400%




T, 8-12 23-3 10-20%
TecrocTepoH 2-4 20-24 30-50%
TCI 20-2 7-13 5-15%
docdop HEOP- 2-4 8-12 60-80%
TaHUYECKUUI
D03UHODUITBI 4-6 18-20 30-40%

buoxumuyeckue J1a0OpaTopHbIe TECTHI.

buoxumudeckue nabopaTopHbIE HCCIEAOBAHUS IIMPOKO MCIOJIB3YIOTCS B
KIIMHUYECKOM MPAKTUKE B TEX CIyyasX, KOT/Ia B OCHOBE 3a00JIEBaHUS JieXKaT MeTa-
OoJiMueckue HapylieHUs (HampuMep, caxapHbld 1ualeT), MOBPEXKIACHUS TKaHEeH
(Hanmpumep, UHGAPKT MUOKAP/a), BOCHAIUTENbHBIE MPOIIECChl (HAaIpuMep, peBMa-
TUYECKue 3a00JIeBaHUsI) WU HapylieHus: PyHKIMM OPraHOB U TKaHEH (Hampumep,
MoYeyHasi HEJJOCTATOYHOCTh). B mpakTudeckoil MeTuInHe OMOXUMHYECKUE TECTHI
VCMOJIB3YIOTCS ISl PEIICHUS CICIYIOIIUX 3a1a4:

l.  CcKpuHUHra — BBISIBIICHUS OOJIE3HU HA JOKIMHHYECKOU CTaINH;

2. IMarHOCTUKH — MOJTBEPIKACHUS WM HCKITIOYCHHS JHATHO3a;

3. NPOTHO3a — OMPEJENICHUs] BEIMYHHBI PHCKA Pa3BUTHS 3a00JieBaHUS,
0COOEHHOCTEN TeUEeHUS 3a00JIEBAHUS U €0 UCXO0/4a;

4.  MOHHUTOpHHIra — HaOJIOJCHUS 32 TEUEHUEM 3a00JIEBaHUS WM PEaKIIH-

¢! Ha JICYCHUE.

buoxumuyecknii aHamu3 KPOBH IPEAINOaraeT HCCICAOBAHUE DPA3IUYHBIX
XMMHUYECKHUX aHAIUTOB — OEJIKOB, JIUIIHUIOB, YTJIEBOIOB, PA3IUYHBIX IPOJYKTOB MX
IpEBPALICHUM, aKTUBHOCTU ()EPMEHTOB UHIUBUAYAIbHBIX OEIKOB U AP, UMEIOLINX
KJIIMHAYECKOE 3HAYCHUE.

MarepuaJ 1JIs1 HCCJIeI0BAHUA: CBIBOPOTKA BEHO3HOU KPOBH.

B3sitre KpOBH MPOM3BOJIWUTCA HATOLIAK M3 JIOKTEBOM BEHBI B CHELUAIBHYIO
BaKyyMHYIO CUCTEMY aKTUBATOPOM CBEPTHIBAHHUS.

Buabl npoOupok AJist B3ATHS KPOBMU:

¢ BakyyMmHas cuctema (Oenas/kpacHas KpbIIIKa) C aKTHBAaTOPOM CBEPTHIBa-
HUS;

¢ BakyymHas cuctema (KOpUYHEBass/’KeNTast KpbIIKa) C aKTUBAaTOPOM CBEP-
TBIBAHUS U PA3JEIUTEIIbHBIM I'€JIEM.

[Tonmy4yeHHast U3 KPOBU CHIBOPOTKA OCTAE€TCSl CTAOMJIBHOM B TE€UYEHHE 7 JHEU
npu 2-8 °C. ApXUBUPOBaHHasi ChHIBOPOTKA MOYKET XPAHUTHCA B 3aMOPOKEHHOM
Buje npu -20 °C.

e Jlns WccnenoBaHUs YpOBHS TNIMKMPOBAaHHOIO I'eéMOIVIOOMHAa HeoOxoauma
LeIbHasl BEHO3HAs! KPOBb, B3SITUE KOTOPOM POU3BOAUTCS B BAKYYMHYIO CUCTEMY C
antukoaryiassHTom K29/ITA nmu K39/ATA (cupeHeBast KpbIlKa IPU UCIIOJIb30Ba-
HUM mnpoOupok Tuma Vacutainer, KpacHas KpbllIKa A MOPOOUPOK THIIA
Monovette). IlomyyeHHass KpOBb MOKET XPAHHUTCS IIPU KOMHATHOM TEMIIEPATYPE —
1o 6 gacos, pu Temneparype 2—8 °C — He 6omee 24 gaca.

HcciienoBanue akTMBHOCTH (pepMEHTOB.




AKTHUBHOCTH (DEpPMEHTOB OMPEIEIAETCS C AUATHOCTUYECKUMH IEIISIMH TPe
UMYIIIECTBEHHO B CBHIBOPOTKE KpoBH. bosbiias yacth epMEHTOB B KPOBH — 3TO
TKaHeBbIe (DEPMEHTHI, IMOIAIAIOIINE B KPOBb B pe3ysIbTaTe pa3pylICHUs KIIETOK,
rae  ux kKoHueHrpamusa B 1000-10 000  Beime, 4YeM B  KpOBH.
B HOpMe B CHIBOPOTKE KPOBU PETHUCTPUPYETCS TOJBKO OYE€Hb HE3HAYHUTENb
Has aKTUBHOCTH (epMeHTOB. [IpuuMHAMU TOBBIIIEHUS AKTUBHOCTH (PEPMEHTOB
MIPU TIATOJIOTUU SIBJISIOTCS:

® MpsIMOE TOBPEXKIACHUE KIETOYHBIX MEMOpaH (BUpyCaMU M XUMUYECKUMHU
COCJIMHEHUSIMH );

® T'HITOKCHSI, aHOKCHUS U UIIIEMUS TKaHEH;

® JOBBILICHHBIN CUHTE3 B TKAHAX (POCT 3JI0KAYECTBEHHON OIyXOJIN).

B ceiBOpoTKE KpOBU OINpPEAEAIOT TP OCHOBHBIE IPYyMIibl (H€PMEHTOB: BHYT-
PHUKJIETOUYHBIE, CEKPETOPHBIE U IKCKPETOPHBIE. BOJIBIIMHCTBO PEPMEHTOB SIBIISFOT-
Csl BHYTPUKJICTOYHBIMH, B 3aBUCHUMOCTHU OT JIOKAJU3AIIMU OHH Pa3eIAIOTCS Ha:

e Hecnenuduyeckre (PepMEHTHI, KOTOPBhIE KaTaTU3UPYIOT OOIIME I BCEX
TKaHEW peaknuu OOMEHAa W HaxomATCs B OOJBIIMHCTBE OpPraHOB M TKaHEU
nanpumep, ACT, AJIT, JIAI', amunaza, nunasa u ap.);

° opraHocnernupuyeckre, MPUCYTCTBYIOT TOJIBKO B OMPEACIICHHOM THUIIE
TKaHeW WJIM OpraHe B BBICOKOW KOHIICHTparuu. IloBblllieHHEe B KPOBH YPOBHSI
opraHocrienupuueckoro (pepMeHTa yKa3bIlBaeT MPEXKJE BCEro Ha IMOBPEXKICHUE
KJIETOK TOW TKaHW, B KOTOpPOH H3TOT (EpMEHT IMpPEeJCTaBICH B HauOOJbIIEM
KOJHNYECTBE.

Cneunduvnoctsb GepMeHTOB Il TUATHOCTUKH NMATOJIOTHH.

depMeHT Opraun JAunarnocruyeckoe 3HA4YEHHUE
o-amusasa ITomxenynounas xenesa OcTpblii TAHKPEATUT, OTHUT
AJIT ITeuenn 3abosieBaHus MaPEHXUMBI
NEYEHU
ACT Muokap/, e4eHb Nudapkt muokapaa,
3a00s1€BaHuUs TAPEHXUMBbI
NIEYEHU, TOPAKEHUS
CKEJIETHBIX MBIIII]
ITT Ileuens ITaTomorus xkE€14eBLIBOAAIINX
IIyTEN, AJTKOTOJIN3M
KK CkeneTHbIe MBIIIIIEL, cepalle, | Madapkt Muokapaa,
TJIAIKAE MBI MOPaKEHUsI CKEJIETHBIX MbIIII]
Ko® [IpocraTa, KOCTHAsI TKaHb AJZleHOMa, paK NpoCTarThl,
MeTa0oIMYeCKUe 3a00JICBaHNUS
KOCTHOW TKaHU
JIII [Teuens, cepalie, ckeneTHble | 3a00JIeBaHUS MAPEHXUMBI
MBIIIIbI, 3PUTPOIUTHI, neyeHu, nHpapKT MUOKap/a,
TPOMOOIIUTHI, remMosu3, Hea(pPeKTUBHBIN
auMaTHIECKHUE Y3IIbl SPUTPOII33, TUM(OMBI




JIlnunasa [TomxenynouHas xeies3a OcTpblii MaHKPEATUT

XommHacTepasa | [ledeHb OtpaBnenus
dhochopoprannueckumu
COEIMHEHUSIMU, 3a00JIEBaHUS
NApEHXUMBI IE€YEHU

D IIeyenp, KOCTHAsA TKAHD, Meraboanueckue 3a00JI€BaHUS
KHUIIICYHUK, TOYKH KOCTHOM TKaHH,
renaToOuInapHas maToJoTUs

CekperopHbie (epMEHTHI (IICEBIOXOIMHACTEPA3a) CUHTE3UPYIOTCS B TICUCHU
U TIOCTOSIHHO BBICBOOOXKJIAIOTCS B IJa3My. X aKTUBHOCTb B CBIBOPOTKE KpPOBU
BBIIIIE, YEM B KJIETKAX WJIM TKaHAX. B KIMHUYECKON MpaKTHUKE OHU MPEACTABISIOT
MHTEPEC, KOTJla UX aKTUBHOCTh B CHIBOPOTKE KPOBU CTAHOBUTCS HMXKE HOPMBI 32
CYET HApYyIICHUs] PYHKIIUU MIEYESHHU.

OKckpeTopHble (EepMEHThl 00pa3yloTCs OpraHaMu MUILEBAPUTEIHHOM
cUCTeMbl  (MOHKEITYJOYHOM  JKEJIe30M, CIU3UCTOM OO0O0JIOYKOW KHUIIICYHHUKA,
NEYEHBIO, DMUTENIUEM >KeIUHbIX TyTei). K HUM OTHOCSATCS o-aMmuiiasza, Jumasa,
menouHas (ocgaraza (IUP) u ap. B HOpME UX aKTUBHOCTH B CHIBOPOTKE KPOBHU
HU3Ka U mocTosiHHa. OJHAKO MpH MAaTOJIOTUH, KOrja OJOKHpPOBaH JO0OM u3
OOBIYHBIX IMyTEH MX IKCKPEIUHU, aKTUBHOCTH ITUX (DEPMEHTOB B CHIBOPOTKE KPOBHU
3HAYUTEIBHO YBEJIMYUBACTCS.

EnuHuubl akTUBHOCTH (hepMeEHTOB.

3a enMHUIly aKTUBHOCTH JII0OOOTO (hepMeHTa B JIaDOpaTOPHOU NTHArHOCTUKE
OPUHUMAIOT TO KOJIMYECTBO, KOTOPOE B ONTHUMAJBHBIX YCIOBHUSAX KaTaJIU3UPYET
npespamenne 1 cy6erpara B 1 (Mxmouns/ mun) mpu t'=37 °C. TIpu sToM 0OGbeMHast
aKTUBHOCTH pepMeHTa BhIpaxaetcs kak ME/n (unu En/n), yaenbHast ak THBHOCTD —
kak ME/mr Genka.

AcnapraramunoTpancgepasa (ACT).

Pegepenmnvie enuuunvr akmusnocmu ACT 6 cvisopomke: 0-5—40 Eo/n.
Onpenenenue akTuBHOCTH ACT uCHOAB3YIOT 11 BBISIBICHHUS U OIIEHKH BbI
PaXKEHHOCTH LMTOJIUTHYECKOTO CHHAPOMA IMPU JUArHOCTUKE U MOHUTOPUHIE 32
OosneBaHMil MeYeHH, cepAaua. TecT UCMONb3YIOT BMECTE C OMPEACICHUEM aKTHUBHO
ctu AJIT.

AxTtuBHOCT, ACT moBwimeHa y 93-98% mnainueHToB ¢ HHPApPKTOM MHUOKAP
na (MM) B 2-20 pa3. IIpu UM ACT noBbimaeTcst B CBIBOPOTKE uepe3 6—8 4, mak
CUMAaJIbHOM aKTHBHOCTU OHA AOCTUTAET uepe3 24-36 4 U CHMKAETCS 10 HOPMAJIb
HOTO YPOBHS K 5—6-My nHI0. Pacimpenue 30861 HHGAPKTAa TPUBOJIUT KO BTOPOMY
IMKJTy TIOBBIIIEHUS aKTUBHOCTU. CteneHs noBeiiieHus aktuBHOCTH ACT siBnsiercs
Mepoil Macchl MHOKapja, BOBJIIEUEHHON B maToJIorMueckuil mpouecc. MHorna ak
TuBHOCTh ACT moBbIIIaeTcs e1iie 10 BOZHUKHOBEHUS AJIEKTpoKapauorpapuueckux
npusHakoB UM, a oTCyTCTBHE CHM)KEHHS €€ ypOBHs mociie 3—4-ro 1Hs 3a00JeBa
HUS TPOTHOCTUYECKU HEOJIaronpusTHO.

IIpu crenokapauun aktuBHOCTh ACT, Kak NmpaBWiIO, OCTAaeTcad B Ipeaesiax
HOopMbl. OnHako noBeiiearne ACT o0HApYKUBAIOT MPpHU TSxKENON (hopMe KOpoHAp
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HOM HEIOCTAaTOYHOCTH B MEpBbIEe 24 4 Mociie NpucTyna (HopMaliu3alus Mpoucxo
JTUT Ha 2-U, pexxe 3-i JAeHb Mociie MPUCTYIA), a TAKXKe MPH JTUTEIbHBIX TMPUCTY
nax MapoKCU3MaJIbHON TaxuKapIUH.

ACT mnoBbIIIaeTCA TaK)XE MPH OCTPOM TeMaTUTE W APYTUX THKEIBIX Mopa
JKEHUSIX TeMaTOLUTOB. YMEPEHHOE yBEIMYEHNE HAOMI0MaeTCsl TP MEXaHUUYECKOM
JKENTyXe, Y MaIlMeHTOB C MeTacTa3aMH B MedeHb U muppo3oM. Koaddunuent Jle
Purtuca, 1.e. orHomenue ACT/ACT, B HopMe paBHoe 1,33, mpu 3a00JieBaHUSIX
MEYEHU HUKE 3TOM BEJIMUUHBI, a TIPU 3a00JE€BAHUSAX CEP/ILIA — BBIIIIE.

AJITOPUTM /151 IPUHATHS KIUMHHYECKUX PellleHHil NPH YCTAHOBJIEHUHU
3THOJIOTUM MOPAKEHUS MeYeHH 110 3HAYEHHUI0 aKTUBHOCTH YpoBHA ACT.

Knuauueckue JAAaHHBIC O IMOBPCIKACHNUHA IICHCHU

age

Onpenenenue aktuBHOCTU ACT B CBIBOPOTKE

-

AxtuBHOCTH ACT B CHIBOPOTKE MOBBIIIEHA

Her (uer nospexnenus
IICUCHH )

ags

Il
Il

s

B 2 pa3a o cpaBHeHuto ¢
BEPXHUM IIpeIesioM pede-
PEHTHOTO 3HAYCHUS

B 5 pa3 no cpaBHeHuto ¢
BEPXHUM IIpeIesioM pede-
PCHTHOI'O 3HAYCHUA

B 10 pa3 no cpaBHeHMIO C
BEPXHHUM Ipeaesnom pede-
PEHTHOTO 3HAYCHUS

Il

Il

AJNKOTOIU3M

[TepBuYHBII CTEATOHEKPO3
bunuapHbI 1uppo3
’KupoBas neueHb

s

JlekapcTBEeHHBIN XOJecTa-
THUYECKUM renaTuT, UMppo3

B 20 pa3 no cpaBHeHHIO C
BEPXHUM IIpeIesioM pede-
PEHTHOTO 3HAYCHUS

B 50 pa3 no cpaBHeHHUIO C
BEPXHUM IIpeIesioM pede-
PCHTHOI'O 3HAYCHUA

XO0Ien0X0IuTHAa3,

3nokayecTBeHHas 00TypallOHHAs JKeNTyXa,
NH}eKnoHHbIIT MOHOHYKJIIC03

.HeKapCTBeHHOG MOPaXCHUC KIICTOK MMCUCHU




B xinvMHHMYeCKON MpakTHKE HAIUIO LIMPOKOE MPUMEHEHUE OJHOBPEMEHHOE
onpenenenue B kpoBu akTUBHOCTH ACT u AJIT; mockosibKy OHO HAMHOTO MHGOP
MaTHBHEE C KJIMHUYECKOW TOYKHM 3pEHHUsA (TIO3BOJIAECT CYAHWTh O JIOKAIM3ALHUHU U
riyOrHe MopaXeHus!, aKTUBHOCTH IMPOIIecca U MPOTHO3UPOBATH UCXO]] OOJIE3HNU).

AnanuHamuHoTpancdepasa (AJIT).

Pegepenmnvie enuuunvr akmusnocmu AJIT 6 cvieopomke: 0—7-40 Eo/n.
AJIT comepxuTcsi B CKEJIETHOM MYCKyJnaType, MedeHu, cepaue. B cepaeuynoi
MbIie ee 3HauntenbHO MeHbIne, yeM ACT. Cambix OOJBITUX KOHIICHTPAIIUNA
AJIT mocturaer B meuenu. [loBeimenue aktuBHOCTH amuHOTpancdepas (ACT u
AJIT) B 1,5-5 pa3 no cpaBHEHHIO C BEPXHEW IPAHULIEN HOPMBI pACCMAaTPUBAIOT KaK
yMepeHHYI0 TunepdepmerTemuto, B 6—10 pa3 — kak runephepMeHTEMUIO CPEeTHEH
crenenu, 6omee yeM B 10 pa3 — kak BbICOKyr0. CTemeHb MOabeMa aKTUBHOCTH
aMUHOTpaHc(]epa3 TOBOPUT O BRIPAKEHHOCTH ITUTOJIUTHUYECKOTO CHHAPOMA, HO HE
yKa3bIBaeT MPAMO Ha TITyOUHY HAapYyIIEHU COOCTBEHHO (PYHKIIMU OpraHa.

[Tpu UM nosseiieHne akTUBHOCTH AJIT B CBIBOPOTKE KPOBH BBISBIISIETCS B
50-70% cny4aeB, yailie Npu OOIIMPHBIX HEKPO3axX CepAedHOM Mblibl. Hanbob
miee yBenuueHue akTuBHOCTH AJIT ormeuaercst B octpoil daze, qocturas B cpenl
HeM 130-150% ot HOpMBI U 3aMeTHO ycTynaeT TakoBomy ACT, cocTaBisionieMy B
cpeaneM 450-500% oT HOPMBI.

[Ipu 3a0oneBaHUSX MEUYEHH MPEXKAE BCEro W Hauboyiee 3HAYUTENIBHO IO
cpaBHeHut0 ¢ ACT usmensierca aktuBHOoCcTh AJIT. Ilpu ocTpoM renatute, He3aBU
CUMO OT €r0 JTHOJIOTHH, aKTUBHOCTh aMHHOTpaHC(epa3 MOBBIMIACTCS y BCEX
0onbHbIX. OcoOenHo u3MensieTcst aktuBHOCTh AJIT, copepxaiuelicas B UTOILIA3
Me, 9TO CITOCOOCTBYET OBICTPOMY BBIXOJY €€ M3 KJIETKH WU MOCTYIUICHUIO B KPOBS
HOe pycio, modTomy AJIT — Gosnee 4yBCTBUTENBHBIN TECT paHHEH NUArHOCTHKHU
octporo renatuta, ueM ACT. Ilepuon nonypacnaga AJIT okono 50 u. ACT pac
MOJIO’KEHA MPEUMYILIECTBEHHO B MUTOXOHIPUSAX, IEpUOJ MoJiypacnana okoio 20 u,
pearupyeT Ha Oosee TsKelble MOBpexAeHUs renarouuta. [lpu octpoM BHpycHOM
renatute AJIT u ACT nosbimarores 3a 10—15 nHel 10 NOSBICHUS KEITYXU MPH
renatute A, U 3a MHOTO HEJIENb IIPU renatute B, mpuyem MOBBIIAKOTCS OHU OJHO
BpeMeHHO, HO AJIT — 3nauutensHo Oosnbiue. [Ipy TUMMYHOM TE€YEHUU BUPYCHOIO
renatuta akTuBHOCTh AJIT nmocturaer Mmakcumyma Ha 2—3-i Henene 3a001eBaHus.
[Ipu GmaronpusiTHOM ero TeueHuu akTuBHOCTH AJIT Hopmamm3yetcs yepe3 30—40
cyT, akTuBHOCTh ACT — uepe3 25-35 cyt. [loBTOpHOE MM TIporpeccupyroiiee mno-
BBHIIIICHUE aKTUBHOCTH aMUHOTpaHc(hepas CBUACTEILCTBYET O HOBOM HEKPO3€ HIIN
peruanBe 601e3HU. Y IIIMHEHNE TIEPUO/ia MTOBBIIIIECHHOW aKTHBHOCTH aMHHOTPAHC-
depa3 4yacTo CIIy>)KUT HEOJAronmpUsSTHBIM MIPU3HAKOM, TaK KaK MOKET CBHJICTEILCT-
BOBAaTh O MEPEX0JI€ OCTPOrO MpoLecca B XPOHUUECKHUI.

B octpom mepuoze BUpyCHOTO rematuta mpH Bcex GopMax, KpoMe TSKEIOH,
kodpdunuent Jle Puruca xonednercs ot 0,55 no 0,65 mpu TsHKEIOM TEUSHHUH 32
OosieBaHus 3TOT Ko3(pduimeHT coctapisetr B cpeaneM 0,83, uro oTpaxkaeT Ooliee
3HauuTenpbHoe  moBblieHWe aktuBHocth  ACT. B auddepenuuansHo-
JMarHOCTUYECKOM OTHOLIEHUH MMEET HEKOTOPOE 3HAYEHUE TO, YTO MPHU AJIKOTOJIb-
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HBIX MOPAXKEHUSAX MEYEHU, B MPOTUBOMOJIOKHOCTh BUPYCHBIM, XapaKTEPHO Mpe-
umyltectBeHHoe nosbilieHue akTuBHOCTH ACT u koadduimenta Jle Putuca 60-
aee 2. JIns XpOHWYECKHUX TeNaTUTOB XapaKTepHa yMEpEHHash U CpedHsisi Tumnep-

bepMeHTEMUS.

[Ipu naTeHTHBIX (opMax LUPPO3a IMEYEHU MOBBIIIEHUS aKTUBHOCTH (dep-
MEHTOB He HaOmonaercs. [Ipu akTUBHBIX (hopMax CTOMKUN, XOTS U HE3HAUUTEIIb-
HBIN TTObEM aKTUBHOCTH aMUHOTpaHcdepas BcTpedaetcs B 74—77% ciy4daes.

AJroputm Ja00pPATOPHOH JUATHOCTHKHN NPUYUH NMOBLINIEHUS] AKTHB-

HOCTH TPpaHCaMHHa3.

AxtuBHocTh ACT u AJIT B ceiBopoTke 6onee 40 En/n

e

Onpenenenne aktuBHocTH KK B cpiBOpoTKE

1L

Jla AxtuBHOCTh KK B cBIBOpOTKE O0MCE Her
180 En/n
0 " Virdy Onpenenenue
CTpoe HpapKT H(papKT Gimapyima
MOBpPEXKIe- MO3Tra MHOKap/a
B CBIBOPOTKE
HUE MBIIIII]
v v
v v v
Onpenenenne yposHs TponionuHa T(I) B ceiBopoTke GE GE
2 =
o ]
e AW - =
= o
Tpononun T(I) Tpononun T(I) L§ H
MTOBBIIIIEH HE TIOBBIIICH & E*
=
v v 3 §
Wudapkr OcTtpoe noBpex-
MHUOKap/a JICHUE MBIIIIL]
n/vim UM o
=
=
I
buoncus S
U
® Gonee 2
HeYeHH h HET h Lu h é
300 En/n >
(2]
! | ¥ 5
Q
E
H3menenus B buonrare I JA o
- v
Mexanudeckas xenTyxa
JA HET
: "
BupycHsIii renatut, XpoH. NaTOIOTUs IIEYEHH, Nnnonatuyeckoe noBbiiiie-

JlexapCcTBEHHOE/TOKCHIECKOE/AIKOTOJIBIOE TIOPAKCHHE
WndunsrpaTrBHbIE 32001€BaHHS

HHUC aKTMBHOCTH
ACTu ATIT




[ToBeimienne aktuBHOCTH AJIT m ACT MoOXeT OBbITh BBISBICHO Y Mpak
TUYECKHU 3JI0POBBIX HOCHUTEJEN MOBEPXHOCTHOTO AaHTUIEHA rematura B, dro yka
3bIBACT HA HAJIMYUE BHEIIHE OCCCUMITOMHBIX AKTUBHBIX IMPOILIECCOB B MEUYCHH.
AxtuBHocTh ACT m AJIT, a Ttaxxe menounoit ¢ocdarazer (II{D) mnoseimma
€TCsl MPU pPa3pelICHUH XPOHUYECKOM CepleyHON HEeIOCTaTOYHOCTH (MUK OOBIYHO
Ha 3-li—4-e CyTKH).

JlaktaTnernaporenasa (JIAI).

Pegepenmnvie senuuunvr akmusnocmu JI/{I' 6 cvigopomre 120—480 Eo/n.
HauGonpmias axtuBHOCTh JIJII' OOHapykeHa B TMOYKax, CEpACYHOW MBIIIIIE,
CKEJIETHOM MyCKyJjaType u nedeHu. JI/II' conepkurcs He TOJIBKO B CHIBOPOTKE, HO
Y B 3HAYNUTEJIBHOM KOJINYECTBE B DPUTPOLMUTAX, IOITOMY CBIBOPOTKA IS UCCIEA0
BaHMUS JIOJKHA OBITH 0€3 CIIEJI0B reMOoIn3a.

BonbIIMHCTBO OpraHOB M TKaHEH YelloBeKa COAEPKUT MATh U30(EPMEHTOB
JIAT. Xapakrep uzodepmentHoro cnekrpa JIII' u Tun oOMeHa BEIIECTB B TKaHU
KOPPETUPYIOT MEXy cO00i. B TKaHSIX ¢ MpeuMylIeCTBEHHO a3pOOHBIM OOMEHOM
BeIlleCTB (cepAlle, MO3T, Moyku) HauOosbiie JIJ[I'-akTHBHOCTBIO 00J1a1at0T U30-
dbepmentsl JIJIT'1 u JIJII'2 (uiu ruapoKcUOyTHpaTaeruaporenasa). B tkansx c
BBIPOKEHHBIM aHA’POOHBIM OOMEHOM BEIECTB ([1€Y€Hb, CKEJIETHAS MYCKYJIaTypa)
npeobnagaroT uzopepmentsl JI/AI'4 u JIII'S. B cpiBOpoTKE KPOBU 30pPOBOTO Ue-
JIOBEKa MOCTOSTHHO OOHapyXKuBaroTcs Bce math uzopepmenton JI/II'. Umeetcs 3a-
KOHOMEPHOCTh B OTHOILIEHUHU aKTUBHOCTH n3odepmentoB JI/I: aktuBHOCTH JIJII2
> JIATT > JIAT3 > JIAT4> JIATS. TloBpexaeHrue TOro Uil MHOTo OpraHa U3MeHsI-
eT n30(hepMEHTHBIN CHEKTP CHIBOPOTKU KPOBU, IPUUEM 3TH U3MEHEHUS OOYCIIOB-
JIeHbI CIeUPUKON n30(hepMEHTHOTO COCTaBa MOBPEKIECHHOTO OpraHa.

B naGopatopuu Hambosee 4acTo OMNpENeNsioT aKTUBHOCTh oOmiei JIJI
(cyMMy Bcex MSITH U30()EPMEHTOB), HO MOTYT OINpENEisaTh Oosiee crieunuPUUHbIN
s cepaeunoit Mbiel uzodepment JIAI'1 (ruppoxcuOyTupaTaeruaporeHasa)
nunu JIAI'S — nns 3a0oneBaHuii eYeHU.

[ToBbimennas aktuBHOCTH JIJII' B (hu3monornueckux yciioBUsSX HaOJ01aeT
csi y OepeMEeHHBIX, HOBOPOXK/ICHHBIX, & TaK)K€ IOCJIe MHTEHCUBHBIX (PU3NYECKHUX
Harpys3ox.

[ToBbimenne aktuBHocTy JIJII mpu UM otmeuaercs uepes 8—10 4 mocne ero
Havana. Cryctst 48—72 4 mocTuraeTcsi MAaKCUMyM aKTUBHOCTH (TIOBBIIIEHHE OObIU-
HO B 2—4 pa3a), U OHA OCTAETCs YBEIMYECHHOU B TeueHue 10 cyT. DTH CPOKU MOTYT
BAPBUPOBATH B 3aBUCMMOCTH OT BEJIMYUHBI YYACTKA MOBPEKACHHON MBIl CEPA-
na. Ysenudyenue aktuBHoctu oduieit JIJAI' y manuentoB ¢ UM nmpoucxoaut 3a cuer
pe3koro mnosbiieHust JIAI'l u wactuuno JIJIT'2. V mainueHToOB CO CTEHOKapIue
noBblleHus akTuBHOCTH JIJII' He HaOmrogaeTCsl, YTO MO3BOJSET MPUMEHSTH OIpe-
nenenue JIAI' B mpenenax 2-3 cyT mociie aHTHHO3HOTO MPUCTYINa KaK BBICOKOHA-
JEXKHBIN KPUTEPU OTCYTCTBHUSI IOPAKEHUS CEPACYHON MBIIIIIBI.
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YMmepennoe yBenumuenue oomeit JIJIIT Habmomaercss y OONBIIMHCTBA MMAIH
€HTOB C OCTpbIM KopoHapHbIM cuHipoMoM (OKC) (6e3 undapkTa), MUOKApIUTOM,
y OOJBHBIX XPOHMYECKOW CEpAEYHOW HENOCTATOYHOCTHIO, C 3aCTOMHBIMU SBIIC
HUSMU B TICYCHHU. Y OOJIbHBIX apuUTMHUEH cepjilla ONPEAesIIOTCS HOpMajbHbIE BE
nruunHbl JIJII', a mpuMeHeHre 3NEKTPOMMIYJILCHOM TEpaluv MHOTA BEAET K €€
YBEJINYECHHUIO.

Hcrounrkom yBennueHus: akTUBHOCTH JIJII' MOXKeT OBbITh JieroyHasi TKaHb
npu 5mOoiiun U uH@apkre nerkux. Coueranne HopmanbHOM akTuBHOCTH ACT,
yBenuueHHOW JIJII' ¥ mOBBbIIEHNS KOHUEHTpalUuu OMIMpyOMHA MOXKET CIIY>KHUTb
JUArHOCTHYECKON Tpuagou jerouHoil smOomuu u auddepenuuanuu ee ot M.
[Tpu MHEBMOHUSAX aKTUBHOCTH (DEPMEHTA WHOT/IAa MOYKET HE MOBBIIIATHCS.

[Ipu MuonaTusx (MbIIEYHBIE TUCTPOPUHU, TPABMATUYCCKUEC MOBPEKICHUS
MBIIIIL, BOCIIAJIMTEIBHBIE MPOLECCHI, PACCTPOMCTBA, CBSI3aHHBIE C 3HJIOKPUHHBIMU
U MeTaboIMYeCKUMU 3a00JIEBaHUSIMU) OTMeYaeTcsl yBenuuenue akruBHoct JIJT;
IPU HEMPOTeHHBIX 3a00JIeBaHUSIX MbIIII] akTUBHOCTD JIJII" He moBbIIaeTcs.

IIpu octpom BupyCHOM renatute akTUBHOCTH JIJII' B CBIBOPOTKE KpOBHU yBeE-
JMYEHA B MEPBBIE AHU KEIATYIIHOTO MEPUOJA, W MPU JIETKOW U CPEAHETSIHKEION
dbopmax 3a0oneBaHuUsl JOBOJBHO OBICTPO BO3BpAIIAECTCS K HOPMAJIbHOMY YPOBHIO.
Tsxenble GOpMbI BUPYCHOTO TelaTuTa, U 0COOCHHO pa3BUTHE NEYEHOUYHOM HEJ0C-
TaTOYHOCTH, COMPOBOKAIOTCS BHIPAXKEHHBIM U 00Jiee IIUTEIbHBIM MOBBIIIEHUEM
JIAL. IIpn MmexaHNYEeCKOU JKENITyXE Ha MEPBBIX CTAIUAX 3aKYIOPKH KEITUHBIX ITPO-
TOKOB akTUBHOCTH JIJII' B HOpMe, Ha OoJiee MO3MHUX CTAIUAX HAOIIOJAETCS TOb-
eM akTuBHOCTH JI/II" BCnencTBre BTOPUYHBIX MOBPEKACHUM IIEYEHU.

Ilesounas gpocharaza (D).

[[® mmpoko pacrnpocTpaHeHa B TKaHSIX, OCOOEHHO B CIU3UCTON 000JIOUKE
KHUIIIEYHHKA, OCTEeO00]acTax, CTEHKaxX J>ETYHBIX MPOTOKOB IEYEHH, IUIAIICHTE U
JAKTUPYIOIIEH MOJIOYHOM >keyie3e. B ChIBOPOTKE KPOBH MOXHO OIPECIIUTh aK-
TUBHOCTH 0o01IeH I[P (ee HAa3bIBAIOT IEYECHOYHOI), a TAK)XKE OTIASIbHO aKTUBHOCTh
KOCTHOM M MHTECTUHAJIbHOU (KuieuHou) [1[D.

PedepenTHbie BeanuuHbl akTUBHOCTH I[P B CHIBOPOTKE KPOBH.

BospacTHas rpynna Oomas P (En/n)
HoBopoxnaennbie Menee 420
Hetun Memnee 480
B3pocibie Menee 150

[IpumepHo numib y 65% TrocnUTANM3UPOBAHHBIX TMAIIMEHTOB BBICOKAS akK
tuBHOCTH I1[® 00ycrnoBiena 3aboneBanusimMu nedeHn. AKTuBHOCTh 1D Hanbonee
YaCTO MOBBIIIAETCS BCIAEIACTBUE MOBPEKICHUS WIH JIECTPYKIMU TeMaTOLUTOB WIN
HApYLICHHUSI OTTOKA KeJun (xosecTtas3). Hekpo3 neuyeHOUHbIX KIETOK KaK MpUYrHA
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NOBBIIEHUS akKTUBHOCTH II[® urpaer Benyllyro posib NMPU BHPYCHBIX U ayTOUM
MYHHBIX I'€llaTUTaX, TOKCHYECKHUX U JICKAPCTBEHHBIX MTOBPEXKICHUAX MEeYeHU. XO0-
JecTa3 Kak IPHUYMHA MTOBBIIICHUS akTUBHOCTH 11[M B KpoBU pa3BUBAETCs IPU BHE-
NEYEHOYHON OOCTPYKIMH YKEITYHBIX POTOKOB HAIPUMED, IPU 3aKyIOPKE KaMHEM
WIM Pa3BUTUU IIOCIECONEPALMOHHON CTPUKTYPBI), CY’)KEHHH BHYTPUIICYEHOUYHBIX
IIPOTOKOB (HAIpUMep, NPU MEPBUYHOM CKJIEPO3HPYIOLIEM XOJIAHTUTE), TIOBPEXKIE-
HUM JKEITYHBIX MIPOTOKOB (HaIpUMep, NpU NEPBUYHOM OMIMApHOM LIUPPO3E Iede-
HU) WIA HapyLICHWW TPAHCIIOPTA JKEITYM HA YPOBHE MEJIKMX JKEIYHBIX IPOTOKOB
(Ip¥ NPUMEHEHMM psiia JIEKAPCTBEHHBIX IPENApaToB, HAIPUMEDP, XJIOPIPOMAa3U-
Ha). B paae ciaydaeB aktuBHOCTH I[P moBsImaercss npu OAHOBPEMEHHOM JIEUCT-
BUU 000MX MEXaHU3MOB IMOBPEKICHUSI.

VY 30% >xenTylmHbIX NAaUUEHTOB C LUPPO30M II€YEHU BBISIBIISIETCS YBEIUYE
Hue aktuBHOCTH [I|®. [ToBeimienne aktuBHOCTH LD Habmomaercs y 90% OGoib
HBbIX IIEPBUYHBIM PAKOM IIEUYEHU M IIPU METAcTa3ax B Ie4eHb. Pe3ko Bo3pacraer
akTuBHOCTh 1@ mpu oTpaBieHUsAX alKOrojeM Ha (POHE XPOHMYECKOIO AJIKOIO
au3Ma. OHa MOXET MOBBILIATHCS MPU MIPUEME JIEKAPCTBEHHBIX CPEICTB, 00J1aaat0-
IIMX FenaTOTOKCUYeCKUM d((PEeKTOM (TeTpalMKINH, napaneTamo, (peHaueTuH, 6-
MEpPKaNTONypUH, canuuuiaTtel U ap.). [IpubmuzurensHo y 50% nanueHToB ¢ UH-
(eKLIMOHHBIM MOHOHYKJIE030M Ha 1-0f Hexmene 3a00jeBaHMs OTMEYAETCs IOBBI-
meHue akTuBHocTH 1I[D.

3aKkynopka BHEIEYEHOYHBIX JKETYHBIX IMPOTOKOB COMPOBOKIAETCS PE3KUM
yBennyeHueM aktuBHOCTH LI®D. [lpu Tsxenoil oOCTPYKTHBHOW JKENTyXe aKTUB
HOCTh II]® B CHIBOPOTKE KPOBH MOKET MPEBBIIATH BEPXHUI Mpezen HopMbl B 10
pa3 u Ooree.

VY JKEHIIVH, IPUHUMAIOIKX IIPOTUBO3a4aTOYHbIE MIPENapaThl, COAEPIKAIINE
ACTPOTEH M MPOreCTEPOH, MOXKET PA3BUTHCS XOJIECTATUYECKAS KENTYXa U C IOBBI
menueM akTuBHOCTH [II®D. Oyenw BbICOKHME LUQPPHI aKTUBHOCTH (pepMeHTa Ha
OJIOJAIOTCS Y JKEHILMH C MPEIKIAMIICUEN, UYTO SBIIAETCS CIEICTBUEM IOBPEX]IE
Hus muaneHTsl. Huskas aktuBHOCTh @ y GepeMEHHBIX TOBOPUT O HENOCTATOU
HOCTH Pa3BUTHSA IUIALICHTBHI.

ITomuMoO Ha3BaHHBIX, NOBbIIEHNE akTUBHOCTH LIID onpenensercs npu cie-
IOYIOIUX 3a00JI€BAHUSAX U COCTOSHUSAX: MOBBIILIEHHOM METab0NIM3ME B KOCTHOM
TKaHU (MPH 3aKUBJICHUU IIEPEIIOMOB); IEPBUYHOM U BTOPUYHOM TUIIEpIIapATHPEO-
3€, OCTEOMAJIALINY, TOYEYHOM PaXUTe, 00YCIOBICHHOM BUTaMUH-D-pe3ncTeHTHBIM
PaxuTOM, COYETAKOLIMMCS C BTOPUYHBIM THIEPIAPATUPEO3OM; IUTOMETATIOBUPYC-
HOW MH(EKIUU y AeTel, BHEIIEYCHOYHOM CEIICUCE, SI3BEHHOM KOJHUTE, pEerHoHap-
HOM WJIEUTE, KHIIEYHBIX OaKTepHAIbHBIX WH(EKIMIX, THPEOTOKCUKO3€E. ITO 00Y-
cinoBieHo TeM, uTo 11ld BripabaThIBacTCsl HE TOJIBKO B MEUEHHU, HO U B IPYTHX Op-
raHax — KOCTSX, KAIICYHHUKE.

3HaueHus ypoBHS akTUBHOCTH I[P (moporu i NpUHATHS KIMHUYECKUX
pelIeHU) NIPU YCTAaHOBJIEHUN KIMHUYECKOTO JTMATrHO3a NOPAXKEHUS NIEYCHU NIpe-
CTaBJIEHbI Ha pucyHKe. Pan nuudp nmpencrasiaser coO00il MHOXKHUTENN, HA KOTOpBIE
YMHOXa€eTCsl 3HaU€Hue BepxHero pedepentHoro npenena s L.
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CHmwKeHne aKTHBHOCTH (PEpMEHTA OTMEYAeTCS MPU THUIOTHPEO3e, ITUHTE,
BBIPOKEHHOW aHEMUHU, KBAIIMOPKOpPE, runodochaTeMuu.

AJITOPUTM JJIS1 IPUHATHS KINHAUYECKUX PellleHUd MPU YCTAHOBJIEHUHA
3THOJIOTHH MOPAKEHUS MEYEeHHU M0 3HAYEeHUAM akTuBHOCTH LI D.

Kiaunnueckue JAHHBIC O MOBPEKICHUC ITICYCHHA

Il

Onpenesienne aktusHocTH I[P B chIBOPOTKE

Il 1L

AxktuBHOCTH LI[® noBbImeHa AxkTtuBHOCTDH III® He moBBIIIEHA

JL

Her noBpexneHus neyeHu

B 3 paza no cpaBHeHHUIO C BepX-

HUM IpeaesioM peepeHTHOTO
' UHTEpBaa

OcTpblil aNKOTrOJIbHBIN I'eNaTuT

\ 4

NHpexkroHHbIi MOHOHYKJIIE03
uppo3 neyenu
Ocrtpast xupoBast tuctpodus ne-

B 5 paz o cpaBHeHHIO € Bepx-
» HUM TIpeAeioM pedepeHTHOro

\ 4

WHTEepBaja
geHu
B 10 pa3 no cpaBHeHHIO C BepX-
Xo0Je10X0JIuTHAa3

# HHM TIPE/IET0M Pe(epeHTHOrO > [TocTHEKpOTHYUECKHI ITUPPO3

HHTEpBaa 4 p pp

B 20 pa3 no cpaBHeHHIO ¢ BEpX- Meracrasbl B I€YeHb
» HUM MpeaesoM pedepeHTHOTO > [TepBuuHEIA pak neueHU

HWHTEpBaia IlepBUuHBIH OMITHMAPHEIN TIHPPO3

Paxk royioBKY NOKENYTOUHOM JKeJe3bl
JlekapcTBeHHBIN TemaTUT
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KocTHas menounas gocdarasa (ocrasa).

Koctnas P nmpoayuupyetrcs ocreobiaactamu koctu. Y aereit LD noBsl-
HieHa J0 IMepuoja MOJOBOro co3peBaHusd. PedepeHTHbIe BEIMYMHBI aKTUBHOCTU
koctHoil LI B  CHIBOpOTKE  KpPOBM  TMPEACTABICHbl B  TaOJuIE.

PedepenTHbIC BeJIMYNHBbI aAKTUBHOCTH KOCTHOH II[M B chiBOpOTKE.

Bospacrt AKTHBHOCTB, En/n
1 mecsx 60 — 181
3 rona 60— 121
10 met 90 - 181
Bspocibie 10 31 roga 23 -55
Bspociblie crapiie 31 roga 16 — 46

VYBenuueHne akTUBHOCTH 0011ei u KocTHOU [1[D compoBoKIaeT paxuT Jro-
6ot aTnosioruu, 6one3us [lemkera, KOCTHBIE M3MEHEHUS, CBSI3aHHBIE C THIEpIIapa-
TUPE030M. BBICTPO pacTeT aKTUBHOCTH ()epMEHTA MPU OCTEOTECHHOUW capKoMe, Me-
TacTazax paka B KOCTH, MHEIIOMHOU 00Jie3HH, TMM(GOTPaHyJIeMaTO3€ C MOPaKEHH-
em kocted. [Ipu medeHnn TUnoKanbIIMEMUN BUTAMUHOM D HE0OXOAMMO KOHTPO-
JUPOBaTh €ro no ypoBHIO akTUBHOCTH LI[®D B kxpoBu. HopManu3anus akTUBHOCTH
[I[D sBnsieTcst NOKa3aHUEM K MPEKPALIEHUIO JICUEHHS.

ITpu 6one3nu Ilemxera conepxanue Kaablus U GochaToB B KPOBU OOBIYHO
B IIpeJesaXx HOPMbI, HO XapaKTEPEH OYEHb BBICOKHUN YpoBeHb akTuBHOCTH LI[D, B
CBSI3U C YEM CIIEIYET PETYISAPHO MOHUTOpHpoBaTh ypoBeHb LID. bricTtpoe Hapac
Tanue ypoBHs I[P MoxkeT yka3plBaTh HA MAIIUTHU3ALUIO TOPAKEHHON KOCTH.

Ocreornopo3, B OCHOBE KOTOPOIO JIEKUT MEPBUYHOE YMEHBIIEHUE MacCChl
MaTpUKCa KOCTHOU TKaHU (ITOTEPS KAIBLUSA [P 3TOM BTOPUYHA), COTIPOBOKIAAETCS
HOPMAaJIbHBIM ypoBHEM o0miei 11D B KpoBH MM HE3HAUYNUTETHLHBIM €€ MOBBITIICHH-
€M, II0X0 KOPPEJIUPYET ¢ apaMmerpamu KocteodpaszoBanusi. OnHako koctHas LD
CIIYUT YyBCTBUTEIHHBIM MAPKEPOM YCKOPEHHOTO METa00JM3Ma KOCTH BO BpeMs
MEHOMaY3Hbl.

I'amma-rayramuntpancgepasza (I'T'T).

Pegpepenmnuvie senuuunvr akmuenocmu I'I'T 6 cvleopomixe: y MydcuuH —
10-70 Eo/n; y scenwyun — 645 Eo/n.

B 3naunTensHbix koHIeHTpanusx ['TT oOHapyxeHa B Me4YeHH, MOIKEINy-
JIOYHOU JKeJle3e, MOYKax U MPEACTATEIbHOM kKeje3e (M0ITOMY y MY>KUYMH aKTHB-
HoCTh [ T'T B CHIBOpOTKE KpOBH NMPUOIN3UTENBHO HA 50% BBIIIE, UEM Yy KEHILKH).

[ToBpimenune aktuBHOCTU ['TT B CHIBOPOTKE KPOBU MOMKET OBITH O0YCIIOB-
JICHO CIIETYIOUIMMH TPUYNHAMMU:

®  yCWIEHHEM CHHTE3a B PE3yJIbTaTe aKTHUBAIMU (PEpPMEHTOB, 0Oecreyn-
BAIOLIUX 3TOT MPOLECC, ATKOT0JIEM M JICKAPCTBEHHBIMU Npenaparamu;
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®  TOBPEXKIEHUEM KJIETOYHBIX MEMOpaH MOoJ JEHCTBUEM TOKCHYECKHUX
are’HToB (B TOM YHUCJE CIUPTa), MPU UIIEMUYECKOM MOBPEXKICHUNU U MH(DEKINOH-
HOM NOPAKEHUU NIEYEHU;

®  0ocBOOOXIeHHEM (hepMEHTa OT CBA3U C KJIETOYHBIMU MEMOpaHamH B
pe3yJibTaTe AETEPreHTHOTO JAEHUCTBUS TOBEPXHOCTHO AKTUBHBIX KEITYHBIX KHACIIOT
MIPU BCEX BHJAX XOJIECTA3a.

N3menenue aktuBHOCTH I'T'T B CHIBOpOTKE MMeEET OOJIBLIOE TUATHOCTHYE-
CKO€ 3HAa4YeHHE MpHU 3a00JIEBAHUAX TMEYEHW U TenaTOOMIMApHOTO TpakTa. DTOT
dbepMeHT Oojiee YyBCTBUTENECH K HApyIIEHUSM B KieTkax mnedeHu, yeM AJIT,
ACT, II® u 1.1, OTCyTCTBHE MOBBIIIEHHON aKTMBHOCTH 3TOTO (hepMeHTa Ipu
KOCTHBIX 3a00JiIeBaHMSIX MO3BOJSET MU(DPEepeHInpOoBaTh UCTOYHUK MOBBIIICHUS
D.

Ocob6enno uysctBuTenbHa ['TT K BIMSAHHUIO HA TIEYEHb AJIUTEIBHOTO TO-
TpeOeHUs alKoroys. Y JIHI, 3J0YyNOoTpeOsitomux ajgkoroyieM, yposenb [TT B
CBIBOPOTKE KOPPEIUPYET € KOJUYECTBOM IMPUHUMAEMOTO aikorois. Tect oco-
OCHHO TICHEH JIJIs1 KOHTPOJIS JICUCHUS alnKoroiu3Ma. [Ipekpaiienre npuema aiako-
rojisl CHM)KAeT aKTHUBHOCTH (pepMeHTa mpubiam3utenbHo Ha 50% B Teuyenue 10
JTHEH.

Onpenenenne aktuBHOCTH ['T'T HMcnonb3yeTcst 1isl yCTAaHOBJICHHS T€NaTo-
TOKCUYHOCTH U TMOJIOKUTETBHO B 90% ciydaeB 3aboseBaHuil neueHu. B Goiib-
IITMTHCTBE CIy4aeB Y TAaKUX OOJIBHBIX B KPOBU HAOJIOAETCS MOBHIIICHUE aKTUBHO-
ctu Tpancamunas u ['T'T. M3onupoBannoe noseieHue aktuBHocTu I'T'T Habmr0-
narT y 6-20% maiueHToB ¢ MaToJoTUel remaroOuiuapHoi cuctemsl. [1oBbIle-
Hue aktuBHocTH ['T'T Gonee yem B 3 pa3 BBI3BIBAIOT AaHTHUKOHBYJILCAHTHBIE Ipe-
naparbl, >KUpOBas JUCTPO(Us EUSHH U CepAeUHast HEIOCTATOUYHOCTb.

IIpu octpeix renaturax akTuBHOCTH ['T'T moBbllIaeTcs paHblie, 4eMm ak-
tuBHOCTE ACT m AJIT. Ha BbeIcoTe 3a001eBanus akTuBHOCTH I'T T Himke (IMOBEI-
meHa B 2-5 pa3), yeM aktuBHOCTh ACT u AJIT, u HOpManu3yeTrcss MeaJICHHEE.
Oto no3BossieT ucnoiab3oBath ['TT nmpu KOHTPOIIE 32 BEI3AOPOBIECHUEM MALIUEHTA.

Hau6onee Bricokyto aktuBHOCTh [TT (B 5-30 pa3 Bblmie peepeHTHOrO
WHTEpBaja) HAOIIOMAIOT TIPW BHYTPU- U BHEMEYECHOUYHOM XoJiecTaze. Heckompko
MEHBIIIME 3HAYCHUS aKTHBHOCTH (DEpMEHTa PETHCTPUPYIOT MPU MEPBUYHBIX OITy-
XOJISIX TMIEYEHN U MEeTacTa3ax B Me4eHb. [Ipu 3110KkaueCTBEHHBIX OMYXOJsAX APYron
JIOKAJIU3alMy NOCTENEHHOE yBennueHne akTuBHOCTU [ T'T yka3piBaeT Ha Hanuuue
MeTacTa3oB B nedeHb. AKTUBHOCTb I'T'T MokeT ObITh MCIOJIb30BaHa B KaueCTBE
MapKepa paka IMOJKETYJTOYHOM U TMPEICTATENIbHOW JKEJIE3bl, TaK KaK OTPAXKAET
PEMUCCUU U PELUIUBBI.

Heobxonumo emie pa3 3ametuth, uro I'T'T MHOro3HauyHa B JUarHoCTHYe-
CKOM OTHolIeHHH. [1o kpaliHeil Mmepe IATh MIPOLIECCOB MOBBIIAIOT €€ AKTUBHOCTb:
LUTOJIMN3, XOJECTa3, MHTOKCUKALMS aJIKOIOJIEM, OITyXOJIEBOM POCT B MEYEHH, JiE-
KApCTBEHHAss MHTOKCUKalus. Takas 3THOJOTMYECKas Pa3HOPOAHOCTb MEXaHU3-
MoB moBbIieHust ['T'T TpeOyeT odeHb THIATENHHOW OIEHKH MPUYUH THrepdep-
MeHTemun. OO0Hapyx)eHne Bbicokor akTuBHOCTH ['T'T 3actaBmsier nuckaTh mpuyu-
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HY 3TOI'0 IMOBBIICHHA. Kaxk <<0TCCHB3IOIHHI>'I>> TECT U MCTO/J] KOHTPOJIA 3a TCUCHUCM
M3BCCTHOI'O MMAaTOJOTHYCCKOIO IIponecca, HCCICA0BaHNC ITT 6YKBaJ'II>HO HE3aMCEC-
HHMO 110 KIMHUYCCKOMY 3HAYCHHUIO.

Xoaunicrepasa (X9I).

Pegpepenmnvie senuuunvt axmuenocmu X3 6 cvigopomke: 3600—12900
Eo/n.

B TkaHsX yenoBeka BCTpEUalOTCS JIBa PAa3IMYHBIX (pepMeHTa TOro THUMA:
AUETUIXOJIMHACTEpa3a (MCTUHHAA X1), KOTOpas NPEeUMYLIECTBEHHO HAXOAUTCS B
HEPBHOM TKaHM, CKEJIETHBIX MBIIIIAX, IPUTPOIIUTAX; U CHIBOPOTOYHAS, VJIA TICEB-
10-X3, KOTOpass MIMPOKO pacnpoCTpaHEHa, MPUCYTCTBYET B NEYEHH, MOJKEITY-
JIOYHOM KeJle3€, CEKPETUPYETCS IEYEHBIO B KPOBb.

Onpenenenre akTUBHOCTU XD B CBHIBOPOTKE MPEACTABISET HAUOOJbIINN
KJIMHUYECKUA MHTEpEeC JUIsl JAMArHOCTUKUA OTpaBieHUil (GochopopraHuyecKUMU
OTPABJISAIOMIMMH BELIECTBAMU M WHCEKTHUIIMJIAMM, a TakXKe Kak Moka3areib Co-
CTOSTHUS OeNKOBO-CMHTeTHYecKor (PpyHkuum nedeHu. OtpasieHus ¢ocdopopra-
HUYECKMMH BEIECTBAMU W HMHCEKTULUJAMU COMPOBOXKIAIOTCS BBIPAXKEHHBIM
CHUKEHUEM aKTUBHOCTU XO.

AKTUBHOCTh XD HamboJiee Pe3KO CHUKACTCS IMPHU THKEIBIX XPOHUUYECKHUX
3a00JIeBaHUAX MEYEHH, OCOOCHHO MPH LUPPO3€. 3HAUUTEIBHOE CHUKEHUE aKTUB-
HOCTH XD HaOII0AaeTcss MpHU PacipOCTPAHEHHBIX OJACTOMATO3HBIX MOPAKEHUAX
neyeHu. B Ha9allbHBIX CTaAMSIX OOTYpaIIMOHHOMN KENTYXH CHUKEHNE aKTUBHOCTH
XD BcTpeyaeTcs 0YEHb PEJIKO.

SpKuM MpOSBIEHNEM CHIDKEHHSI OCIIKOBO-CHUHTETUYECKON (DYHKITMH Tiede-
HU y TIAIMEHTOB C BUPYCHBIM TeMAaTUTOM MPU PA3BUTHHA OCTPOM MEUCHOYHOU He-
JOCTAaTOYHOCTU CIY>KUT PE3KOE CHUKEHUE aKTMBHOCTH X3, MPU ITOM CTENEHb
CHUKEHUSI aKTUBHOCTH XD 00paTHO MPOIMOPIMOHANIbHA TSHKECTH TeUeHHs 3a00-
neBanus. Hanbosnee HU3KKE MTOKa3aTeId OTMEUYAIOTCS Y MAIIMEHTOB 32 HECKOJIbKO
JHEN 10 pa3BUTHUS NEYCHOYHOW KOoMbl. OTHAKO JJIMTENIbHBINA MEepUOo]] Mmodypacra-
na ceiBOpoTouHOM X3 (7—10 gHel) CHUXKAET €€ BO3MOMXHOCTH B JUATrHOCTHUKE
OCTpOIl MEUEHOYHOU HETOCTATOYHOCTH.

IIpu MM pe3koe majeHue aKTMBHOCTH XD OTMEYAETCS K KOHIY TMEpPBBIX
CYTOK 3a00JieBaHUSI U OOYCJIOBIICHO ITIOKOM, KOTOPBIN MPUBOAMT K TSDKEIIOMY TIO-
BPEXKJACHUIO NTEYEHHU.

B nocnennee BpeMst nuccnenoBanue 3Toro (hepMeHTa MUpPOKO UCTIOTIb3YeTCs
JUTSI KOHTPOJIS 32 MPUMEHEHUEM PEJIAKCAaHTOB B XHpyprudeckoi npaktuke. Kypa-
penomoOHbIe BEMeCTBa (AUTHINH, CYKIIMHWIXOJIMH), TPUMEHSIEMbIE B XUPYpPTUU
i pacciaabaeHus] MBIIIL, 0OBIYHO OBICTPO pa3pylIatoTcs. Tspkenbple MociaencT-
BUS TNPUMEHEHHUS 3THUX CPEICTB (JIJIMTENBHOE AalHOd, XOJWHEPTMYECKHM IIOK)
BO3MOXHBI Kak MpU NPUOOPETEHHOM HejocTtarke X (Yaile Mpu XPOHUYECKUX
3a00J1€BaHUSX TICUECHH ), TAK U IIPU BPOKIECHHOM (PEepMEHTHOM Je(eKTe.
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[Ipu HEppOTHUECKOM CHHAPOME HAONIONAETCS MOBBIIIEHUE AKTUBHOCTH
X9. DT0 CBSA3aHO C YBEJIMYEHUEM CHUHTE3a allbOYMUHOB MEYEHBIO U3-3a OBICTPOIl
NOTepU METKOAUCIIEPCHON (PpaKirK OETKOB ¢ MOYOH.

[ToBbimienrie XD HaOMOAAETCS TAK)KE MHOTJA MPU OKUPEHUU U DKCCYNa-
TUBHOMU »HTeponaTtuu. HeOosbI1oe NoBbIlIEHHEe aKTUBHOCTH XD MHOT/Ia OTMeYa-
€TCs IIPU apTepUaIbLHON TMIEPTEH3UH, CaXapHOM 1uadeTe, AEeNPECCUBHBIX HEBPO-
3ax, TpeBOre, MaHUAKAJIbHO-/IETIPECCUBHOM TICHUXO03€.

Aabpa-amuiasa B CbIBOPOTKe U MoOYe.

Peghepenmmnvie genuuunvr akmuenocmu a-amunasvl: 6 coigopomke: 10—100
Eo/n; 6 moue — 30-640 Eo/n.

Haubonee OoraThl o-aMuia3oil MOMKETYJOYHAs M CIIOHHBIE IKEJIE3bl.
[1na3mMa KpoBU 4YesIOBEKA COACPKUT -aMUJIa3bl JIBYX THUIIOB: MAaHKPEATHYECKYIO
(PTum), BeIpabaThiBa€MyI0 MOJKEITYA0UHON KEJIe30M, U CIOHHYIO (S-THIT), MPO-
OYLIUPYEMYIO CIIFOHHBIMU 5Kelie3aMHu.

B ¢usnonornyeckux ycrnoBUSX amMuiaza ChHIBOPOTKH KPOBH COCTOUT Ha
40% w3 nankpeatuyeckoi amuiasbl U Ha 60% W3 CIIOHHON aMUJIa3bl.

Omnpenenenre akTUBHOCTH (i-aMUJIa3bl UMEET BaXKHOE 3HAYEHUE B JUATHO-
CTUKE 3a00JIeBaHUM TOMKETYTOYHOU kene3bl. [loBbIlIeHME AKTHUBHOCTH -
amMmiIa3bl B CBIBOPOTKE KPOBH B 2 U OoJiee pa3 AOHKHO PaCHEHUBATHCS KaK CUM-
NITOM MOPAXEHUS MOHKETyT0UHOM kere3pl. Hebombinas runepaMmuiazeMus 1aet
OCHOBAHME 3aIM0J03PUTh NATOJOTHIO MOIKETYTOYHOM JKEe3bl, HO MOKET MHOTAA
HaAOJII0IaTHCS TPU 3a00JIEBAHUAX IPYTUX OPTaHOB.

C MouOM BbBIAEHAETCI B OCHOBHOM P-ammiiaza, 4To SIBJISIETCS OJHOM U3
npuuuH OoJbIIe MHPOPMATUBHOCTU O (YHKIIMOHAJIBHOM COCTOSIHUU TMOKETy-
JIOYHOM JKeJie3bl YpPOaMUIIa3bl, YeM aMMJIa3bl CBIBOPOTKU KPOBU. 65% amuinazHoi
AKTUBHOCTU MOYHU OOYCJIOBJIEHO MAHKPEATUYECKON aMUIIa30i. DTUM OOBACHSETCS
TO 00OCTOATENHCTBO, YTO MIPU OCTPOM MAHKPEATUTE UMEHHO OHA YBEIUYMBACTCS B
ceIBOpOTKE (110 89%) 1 ocobeHHo B Moue (110 92%), 6e3 u3MEeHEHUS MoKa3aTeyeu
amMusIa3bl CIIIOHHBIX JKEJIe3.

[Ipu ocTpoMm nmaHKpeaTuTe aKTUBHOCTh aMuUjIa3bl KPOBU U MOYM YBEJIMYMBA-
ercas B 10-30 pa3. T'unmepamumnazemusi HacTynaeT B Hadayie 3a0o0JieBaHUs
(yxxe uepe3 4—6 4), qocturaer Mmakcumyma uepes 12-24 4, 3atem OBICTPO CHUXKA-
€TCS U IPUXOJUT K HOpME Ha 2—6-i 1eHb. YPOBEHb MOBBIIIEHUS CHIBOPOTOYHOM
amMuiIa3bl HE KOPPEIUPYET C TAKECThIO MaHKPEATUTA.

AKTHUBHOCTh aMuUJjia3bl B MOYE (MCIOJIB3YETCS CYyTOUHAsi MOYa WUJIM pa30oBast
MOPIMsI MOYM) HAYMHAET MOBBIMIATHCS 4yepe3 6—10 u mocie ocTporo mpucTymna
MaHKpeaTUTa U BO3BpallaeTcs K HOpMe uepe3 3 cyT. B HEeKOTOphIX cilydasx ypo-
BEHb aMMJIa3bl B MOY€ MMEET JIB€ BOJIHBI MOBBILIECHUSI B TeueHue 3 cyt. ['umnepa-
MUJIa3ypusl IPU OCTPOM U OOOCTPEHHH XPOHUYECKOTO MaHKPEATUTa PErUCTPUPY-
ercsa y 50% mnanuenToB depe3 8—12 4, y 25% — uepe3 12—-18 4, y 66,6% — uepes
18-24 4,y 75% — uepe3 24-36 4, y 100% — yepe3 3648 uny 62,5% — yepes 48-
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72 4. JIlnarHoCTUYECKasi YyBCTBUTEIBHOCTh OMPEACIICHUS] aMUJIa3bl B CHIBOPOTKE
JUISL OCTPOTO MaHKpeaTuTa coctarisieT 95%, cnenupuaHocTts — 88%.

OcTphble MaHKpPEaTUThl MOTYT MPOTEKATh O€3 MOBBIIICHUS aKTUBHOCTH aMU-
7a3bl (B YaCTHOCTH, IIPU MaHKpeOHEeKpo3e). bonee TouHyro MHpOpMaIUIoO Moiy-
YaloT MPU UCCIEIOBAHUM aKTUBHOCTU aMHJIa3bl B CYTOYHOM 00BbeMe MOo4H. Bax-
HOE, a B psAJie CIydYyaeB M pellarllee 3HauYeHUE JJIs paclo3HaBaHUs PEIUIMBH-
pytoield GopMbl OCTPOTO MAHKPEATUTA UMEET MOBTOPHOE MOBBIIIIEHNE aKTHBHO-
CTH aMuJIa3bl KPOBU M MOYH BO BpPEMsI TIOBTOPSIOIIMXCS PEIUIUBOB OOJIEBOTO
cuHpoma. J[aHHBIN MPU3HAK UMEET UCKIIIOUUTENHHO BaXKHOE 3HAYEHUE JJISl pac-
MO3HABaHMS JIETKUX (HOPM PEIUIUBUPYIONIETO OCTPOTO MaHKpeatuTa. [losromy
CIIEyeT eIle pa3 MOAYEPKHYTh HEOOXOAMMOCTh MOBTOPHBIX HCCJICIOBAHHMM aK-
TUBHOCTH O-aMHJIa3bl MOYM Ha MPOTSHKEHHHM NEPBbIX 2 cyT 3aboneBanus. [Ipu
pasnTuYHBIX (popMax OCTPOTO MaHKpeaTHTa AMHAMHUKA TOBBIMICHUS O-aMIJIa3bl B
KPOBHU U MOYE HOCHUT pa3IMUHbIA Xapaktep. Tak, /Uil OTEUHOIr0 MaHKpeaTuTa xa-
paKkTepHa KpaTKOBpPEMEHHas aMmuiazeMusi Ha l-e-3-u cyTku 3a0oseBaHMs; s
MaHKPEOHEKPO3a — BHICOKAs M JUIUTENIbHAS aMUJIa3eMus WM, Ha000pOT, KPaTKo-
BpEMEHHas TUIepaMuiiazeMus Ha 3-i CyTKH 3a00JIeBaHUS.

BrisiBnenre runepaMuiazeMud U TUIIEpaMUIIa3ypUH SBIISIETCS BaXKHBIM, HO
HE crelU(pUIHBIM MapKepOM OCTPOTro MaHKpPEaTUTa; KPOME TOrO, MOBBIIICHHUE €€
AKTUBHOCTH MOET OBITh KpaTKOBpeMEeHHbIM. Jljisi GobIneit nHGOPMATHBHOCTH
MOJYYEHHBIX PE3YyJbTATOB UCCIETOBAHUS MTOJIE3HO COUETATh ONPEICIICHUE aKTHUB-
HOCTH aMuJja3bl KPOBM M MOYM C MapajuleIbHBIM OMPEACICHUEM KOHLEHTPALIMU
KpeaTMHUHA B MOYE U CHIBOPOTKE KpoBU. Ha OCHOBaHMU 3TUX TaHHBIX PACCUUTHI-
BaeTCS MHJICKC aMIJIa30-KPEAaTUHHUHOBOTO KJIIMPEHca 10 popMyIie:

AM x KpC

KpM x AC x 100,

rae AM — amunaza moun; AC — amunasa ceiBOpoTKH; KpM — kpeaTuHuH B
Moue; KpC — kpeaTHUH B CBIBOPOTKE.

B HOpMe aMmI1a30-KpeaTHHUHOBBINA UHIEKC HE BbIIIE 3, MPEBBIIICHUE CUU-
TaeTcs MpU3HAKOM MaHkpeaTuTa. [Ipu ocTpoMm maHKpeaTuTe YpOBEHb aMUJIA3bl
CHIBOPOTKHU M IMOKAa3aTeslb aMUJIa30-KPEaTUHUHOBOTO KJIMPEHCA OOBIYHO MOBBIIIIE-
HBI 32 CYET MOJABJICHUSI IOYEUHOI0 MEXaHU3Ma KaHaJblEBOM peabcopOuuu amu-
na3bl. [Ipu 3a001€BaHMAX, TPOTEKAIOMINX O/I MACKOW MAHKpeaTuTa, COAEpKaHUE
aMuiia3bl CHIBOPOTKM MOJKET YBEJIIMYMBATHCS, HO I[OKa3aTellb aMuia3o-
KPEaTMHUHOBOI'O KJIMPEHCA OCTAETCS HOPMAJIbHBIM, TaK KaK OTCYTCTBYET KaHaJlb-
1eBbId nedext. st 3TOro uccienoBanus OY€Hb BaXKHO TTPOBOJUTH B3ATHE KPOBHU
Y MOYH B OJIHO U TO € BpeMs.

ITpu XpoHUYECKOM MAaHKpEaTUTE aKTUBHOCTh aMUJIa3bl B KPOBU U MOYE IO-
Boimaercs (y 10-88 u y 21-70% manueHToB COOTBETCTBEHHO) B MEPUO]T 00OCT-
pEeHus MpoLecca U NpU BOZHUKHOBEHUH MPENSTCTBUNA K OTTOKY MAaHKPEATUYECKO-
ro coka (BocmnaJieHue, OTEK I'OJIOBKHM MOKeTy104HOM kene3bl u CJllaBnenue npo-
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TOKOB, pYOILIOBBIM CT€HO3 COCOYKa IBEHAAIATUIIEPCTHONM KHUIIKA W 1p.). llpum
CKJIEpOTHUYECKON (hopMe MaHKpeaTHTa TUIepaMUiIa3eMusi ONpPEAEIAeTCS TaKkKe
CTENEHbIO HAPYIIEHUS MPOXOJUMOCTH MPOTOKOB M (PYHKIIMOHAIBHON CIIOCOOHO-
CTbIO OCTaBLICHCS yacTH kenesbl. IIpn XpoHMUECKHX MaHKpeaTuTax ¢ (puoOpos3-
HbIMA M3MEHEHUSIMU IOKEIYJOUHOU Kelie3bl 000CTPEHNUs, HEPEAKO BbIPAXKEH-
HbI€ ¥ PaCIpOCTPaHEHHbBIE, COIIPOBOKAAIOTCS CPABHUTEIBHO HEOOJBIIUM MOIbE-
MOM aKTHBHOCTHM aMuiasbl. BenencTBue HapyieHUs: (pyHKIMOHAIBHOR CIIOCOO-
HOCTU TOJDKEINYTOYHOM NOJKEIyAOYHOU JKEJe3bl THUIIEPAMMIIA3EMHUsI HEPEAKO
MO’KET OTCYTCTBOBATh IMPU OCTPOM THOMHOM IMaHKpeaTuTe (IIpU OOLIUPHBIX «TO-
TaJIbHBIX>» HEKPO3aX MOKEITYTOYHOM JKEIIE3BI).

IIpn pake moKemynO4YHOM JKeJe3bl yPOBEHb aMUia3bl B KPOBU M MOYE B
OJIHHX CITy4asx IMOBBIIIAETCS; B IPYTHUX K€ CIydasX MOXKET OCTaBaThCS HOPMaJlb-
HBIM U J1a5K€ TOHMXAThCS.

OneHka pe3yJIbTaTOB UCCIEI0BAaHNs aKTUBHOCTH aMHUJIAa3bl B KPOBU U MOYE
3aTpyJHEHAa TE€M, UYTO (DEPMEHT COAEPIKUTCS B CIIIOHHBIX XKEJIe3aX, TOJICTOM KHILI-
K€, CKEJIETHBIX MBILIIAX, MMOYKaX, JIETKUX, SMYHUKAX, MATOYHBIX TpyOax, mpen-
crarenpHOM xkenesze. [1loaToMy ypoBeHb aMMia3bl MOXKET OBbITh IOBBILIEH IPU
MHOTHUX 3a00JI€BaHUSAX, UMEIOIINX CXOJHYIO KapTHUHY C OCTPBIM MAHKPEATUTOM:
OCTPOM allleHANLINTE, IEPUTOHNUTE, IEP(POPATUBHON S3BE JKEIyAKA M JIBEHALa-
TUIIEPCTHOM KMILKH, KHIIEUHON HENPOXOJUMOCTH, XOJEUUCTUTE, TpoMO03€e OpbI-
’KEEUHBIX COCYOB, a TAKXKe IpU (HEoXpOMOLUTOME, TMAOETUUECKOM allu03€, M0-
CJIE OIEpalMi IO IOBOAY IOPOKOB CEPALIA, IIOCIE PE3CKUUU IICYECHH, IIpUeMa
0OJBIIMX 703 ATAHONA, YMNOTPEOJIEHUs MpenapaTtoB OMHs, CYIb(haHUIAMUIOB,
Mop(duHa, THA30BBIX JUYPETHKOB, MEPOPATBHBIX KOHTpauenTHuBoB. [loBbimeHNE
aMIJIa3HOM aKTUBHOCTH IPH 3TUX 3a00JeBaHUSIX O0YCIOBICHO pa3HBIMU MPUYH-
HAaMU U HOCUT B OOJIBIIIMHCTBE CIIy4aeB PEaKTUBHBIN Xapaktep. BenencTBue 3Ha-
YUTEJBHBIX 3aI1aCOB aMuja3bl B allMHAPHBIX KJIETKAX JH000€ HapyUIeHHE UX Lie-
JIOCTHOCTH WJIM MaJjieyllee 3aTpyJHEHUE OTTOKA CEKpeTa IOJLKEIIy0YHOMN JKelle-
3bl MOJKET MPUBECTU K 3HAYUTEILHOMY IIOMIaJaHUIO aMUIIa3bl B KPOBb. Y OOJBHBIX
INEPUTOHUTOM YBEJIIMYEHUE aMWIA3HOM aKTMBHOCTH MOKET HAOJIIOaThCs B pe-
3ylbTaTe pa3BUTHUA OOpasyrolmux amwiazy Oakrepuil. OOBIYHO aKTHBHOCTb
0-aMUJIa3bl IPU [EPEUHCICHHBIX 3a001€BaHUIX NOBBILIAETCS B KPOBU B 3—5 pas.

CHueHne akTUBHOCTH 0-aMUJIa3bl B KPOBU MOKET OBITh OOHApPYKEHO IpU
THPEOTOKCHUKO3€, IM, HEKpO3€e MOKETY TOUHOM KEJIE3bI.

IIankpeaTuyeckas a-amujiasa.

Peghepenmnvie eenuuunvt axmugHocmu NAHKpeamuyeckou O-aMUia3bi:
coigopomra: 30-55% om obweli amunazvl 8 cvigopomke (6 cpeonem 43%)
unu 13-53 Eo/n; moua: 60—70% om obwei amunazvl 8 moue (8 cpeoHem 65%).

OcHOBHasI IIEHHOCTh OMpeneeHus P-Tumna o-amMuiasel 3aKII09aeTCs B TOM,
YTO YBEIMYCHHE €€ aKTUBHOCTH BBICOKOCTICNM(UYHO AJis 3a00JEBaHUI IMOIKe-
JTyJ04HOM Kene3bl. [lankpeaTnyeckas o-aMuia3a MOBBIIIACTCS IPU OCTPOM IaH-
KpeaTuTe. AKTUBHOCTh OOIIEeH aMuiIa3bl B ’TOM CiIydae MOBBINIEHA 3a CYET MaH-

23



KpeaTnueckoi (ppakuuu. /lnarnoctTruueckas 4yBCTBUTEIBHOCTh TAHKPEATHUECKOM
¢dpakuuu amuiasbl B CHIBOPOTKE KPOBHU [JIsi OCTPOrO MAHKpEaTUTa COCTABIISIET
92%, cnenupuaHoCcTh — 85%.

Onpenenenre akTUBHOCTU MaHKpeaTUUeCKOW (ppakiuy aMuiazbl 0COOEHHO
BaXHO INPU XPOHUYECKOM NAHKPEATUTE y MALMEHTOB ¢ HOPMAaJbHBIM YPOBHEM
oO1elt amuiiaspl. Y NalMEHTOB ¢ XPOHUYECKUM MaHKPEATUTOM MaHKpeaTHuyecKast
amuiiaza coctaBisieT 75-80% o6mieit amuiasbl KpoBU. [loBbIIeHHE MaHKpeaTH-
YECKOM aMuJjIa3bl yKa3bIBAET HA ATAKY XPOHUYECKOr0 MAHKPEATUTA, & CHUKEHUE —
Ha SK30KPUHHYIO HEAOCTATOYHOCTh MOJKEIYA0YHON JKeNe3bl MpU aTpoPuH alu-
HapHOM TKaHU U (puOpO3e OpraHa y MalMeHToB, ATUTEIbHO CTPAAAIOIINX JAHHBIM
3a00JIeBaHUEM.

AKTUBHOCTh TAHKPEATUYECKON O-aMHJIa3bl IOMUMO JHATHOCTUKHA OCTPOIO
MaHKpeaTHTa OMPEAETAIOT TaKKe MOoCie ONepalry Ha opraHax OpIONIHON Mojoc-
TH C UEJBI0 pAaHHEW TUATHOCTUKYU PA3BUTHS OCIIOXKHEHHS — MTOCIEONEPALTUOHHOTO
naHkpeatuta. IlaHkpeaTuyeckas o-aMuiia3za B MOYE MNOBBIIIAETCS MPU OCTPOM
NaHKpeaTUuTe, MPUYEM COCTABISIET OCHOBHYIO HacTh OOIIEH amMuiiasbl, TaKk Kak
BBIBOJIMTCSI C MOYOM JTydllle, 4YeM CIFOHHAs PpaKius.

AKTUBHOCTh MaHKpeaTuuecKo (pakiuv aMujasbl, B OTIMYUE OT OOIIEH,
HE MOBBIIIAETCS NPU MAPOTUTE, TMAOETUYECKOM KETOAIMI03€, PaKe JIETKOIr0, OCT-
PBIX TMHEKOJIOTUYECKHX 3a00JieBaHMsIX. BMecTe ¢ TeM, TecT MOKeT OBbITh JI0KHO-
MOJIOKUTEIBHBIM IIPU JPYTUX HEMAHKPEATUIECKUX 3a00JIeBaHUSAX.

Jlunasa.

Pegepenmuvie senuuunvt akmusnocmu aunasvl 8 cvigopomre.: 0—190 Eo/xn.
Omnpenenenre aKTUBHOCTH JIUIA3bl B KPOBH CITY)KUT Hanbojee HHHOPMATHBHBIM
KpUTEpHUEM JHArHOCTUKUA OCTPOr0o MaHkpeaTtuta. B oTnumuue oT o-amuiiasbl, ak-
TUBHOCTb  JIMMa3bl HE  MOBBIIAETCS MpU  NAPOTUTE, BHEMATOUYHOMU
O6epemeHHOCTH, anneHauuTe. CoaepkaHue JUna3bl yBEJIMUUBACTCS U CHIDKACTCS
napajijieIbHO MOBBIIICHUIO U CHUYKEHUIO aKTUBHOCTH aMHJIa3bl, HO HOpMaJln3a-
IUsl €e YPOBHS MPOMCXOJUT IO3KE€ HOpMalIM3aluu amuiiaszbl. THOTIIa ypOBEHb
JUNa3bl B KPOBU TMOBBIIIAECTCS PAHbIIE, YEM YBEITUUMBAETCS aAKTUBHOCTH aMMJIa-
3bl, M1 OCTAETCA MOBBIIICHHBIM JUTUTEIIbHOE BPEMSI.

[Ipu ocTpoM maHkpeaTHTe aKTUBHOCTD JIUIMA3bl B KPOBU YBEIIMYMBAETCS B
TE€YEHUE HECKOJIBKHUX YaCOB IOCJIE OCTPOro MPUCTYNA, JOCTUras MAaKCUMyMa Ye-
pe3 12-24 4 (yBenuuuBaetcs a0 200 pa3), U OCTAaeTCs MOBBIIICHHOW B TEYEHUE
10-12 nueit. [Iporno3 3ab6oneBaHus MIOXO0H, €CIM YPOBEHD JIMIA3bl B KPOBH IO-
BhIiaeTcs B 10 u GoJiee pa3 v He CHMKACTCS 10 3-KPATHOTO MPEBBIMICHUS] HOPMBI
B T€UEHWE ONMKAWIINX HECKOJIBKUX AHEH. J[marHocTudeckas 4yBCTBUTEIHHOCTD
JUNasbl B CBIBOPOTKE KPOBU JJII OCTPOIO MaHKpeaTuTa coctaBisieT 86%, cnenu-
¢uuHoCTh — 99%. ONHOBpPEMEHHOE ONpEJIETICHUE YPOBHS O-aMuja3bl (KpOBb U
MOYa) U JIMIa3bl — OCHOBA AUArHOCTUKH OCTPOro naHkpearuta. [loBeienue o0o-
UX WM OJHOTO W3 (PepMEHTOB BBIABISIETCS Y 98% OONBHBIX C OCTPHIM MaHKpea-
TuTOM. [IpH 3-KpaTHOM MOBBIIIEHUH AKTUBHOCTH JIMIA3bl B CBIBOPOTKE KPOBU U~
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arHOCTUYECKAsl YyBCTBUTEIBHOCTh TECTA B OTHOLIEHUH OCTPOIO MAaHKpEeaTUTa Co-
craBiseT 100%, cnenudpudHoctb — 99%, B TO BpeMsl KaKk aHAJIOTUYHBIE U3MEHe-
HUSl aKTUBHOCTU aMWJIa3bl MMEIOT YYBCTBUTEIBHOCTb 72%, cnelMPUUHOCTh —
99%.

AKTHUBHOCTb JIUIAa3bl CBIBOPOTKH KPOBHU 00JaJaeT BBICOKON UYBCTBHUTEIIb-
HOCTBIO B OTHOLIECHUU JMATHOCTHUKUA OCTPOTO AJIKOTOJIBHOTO ITAHKPEATUTA, B TO
BpeMs Kak JUIsl MMALUEHTOB C 3aKyHNOPKOH KETYEBBIBOAAIIMX IyTeH, OOJBLIOro
OYyOJEHAIBHOIO COCOYKAa WU MAHKPEATHYECKUX MPOTOKOB XapAKTEPEH BBICOKHUI
YpPOBEHb aMmia3bl. B CBSI3W C 3TUM JUIsl YCTAHOBJEHUS 3THOJOTHUA OCTPOTO
MaKpeaTUTa MHOT/A OMPENessioT JUMa30-aMUIa30Bbld KO3(PPHUIIMEHT: OTHOIIIE-
HUE€ aKTUBHOCTH JIMIA3bl K AaKTUBHOCTH aMUJIa3bl B CHIBOPOTKE KpoBU. Bennuunna
JUMna30-aMuIa3oBoro Kodgduimenta Boimie 2,0 MO3BONSET TUArHOCTUPOBATH
OCTPBIN aTKOTOJbHBIN MAaHKPEATUT (4yBCTBUTENBHOCTD — 91%, cenupuIHOCTh —
76%). ToabKO y MAllMEHTOB C OCTPBIM AJKOTOJIbHBIM MMAHKPEATUTOM KO3 duiu-
€HT MOXET OBITH BhILIE J,0.

IIoBbIIIEHNE AKTUBHOCTH JIMNA3bl B KPOBU MOYKET MMETh MECTO IPHU HH-
(dapKTe KUIIKH, IEPUTOHUTE, )KETYHON Koiauke. OTMEUYEHO MOBBIILIEHUE AaKTUBHO-
CTH JMIa3bl B KPOBU IIPU Pa3pyLICHUM XKUPOBOM TKAHU — KOCTHBIX IIEPEIOMax,
PaHEHUAX MATKUX TKAHEH, IIOCIIE ONEPALMM, ITPU PAKE MOJIOYHOM XKEJE3BI.

Kpearnnkuna3za (KK) o6mas.

Peghepenmmnvie senuuunvt akmusnocmu ooweii KK 6 coleopomxe: myrcuu-
Hbl — 39-308 Eo/n, scenujunvt —26—192 Eo/n.

Haubonbiiee 1uarHocTHYECKOe 3HAaUEHUE UMEIOT CIIeAyIomne n3o(epMeH-
el KK: KK-MM (mbiieunsiit), KK-MB (cepaeunsiii), KK-BB (mo3rosoin). Ilo-
BhlieHrne aktuBHOCTH KK B cbIBOpoTKEe KpoBU HabOMI0gaeTCs U3-3a BbIXOJa (ep-
MEHTA U3 KJIETOK MPU UX MMOBPEKICHUH.

Onpenenenne aktuBHOCTH KK HCnonb3yroT 715 BBISIBIICHHS © MOHUTOPHUH-
ra HUTOJIUTHYECKOTO CUHApPOMA MpU 3a00JIeBaHUSAX MHOKAp/Aa U CKEJIETHOU Myc-
kynarypsl. [Ipu UM noctymnenune KK u3 cepeuHoi MbIIIIbl B CBIBOPOTKY OIIe-
pexaeT apyrue QpepMeHTbl, modToMy onpenenenue aktuBHocT KK mmpoko uc-
MOJIB30BANIOCH 1Sl paHHeW auarHoctuku M. YBenudenue aktuBHocTH KK Ha-
xomiaT y 95 — 99% nauunentoB ¢ MM. KK noBsimaercs yxe uepes 2—4 4 nociue
OCTPOTO MPHUCTyNa, JOCTHrasg MakcuMyma depe3 24-36 4, W NpeBbILAET HOP-
MalibHble BennuuHbl B 5—20 pa3. Cieayetr noauepkHyTh, uTo ypoBeHb KK cpas-
HUTEJIBHO OBICTPO BO3BpalaeTcs K HopMme (Ha 3-H—6-i neHb). [loatomy B ciayya-
ax, koraa onpeaenenue KK He OblIO BBIOJIHEHO B ATOT MEPUOJ] MOCIE Pa3BUTHUS
uH(papKTa, TPYAHO PaCCUNTHIBATH HA TIOMOIIH TAHHOTO MOKa3aTess B JUArHOCTH-
ke. B 1o xxe Bpems umenHo ovictpoTa quHamuku KK nenaet ompenenenue 3Toro
dbepMeHTa 0COOEHHO IIEHHBIM JJIsl PACIIO3HABAHMS IOBTOPHBIX UH(PAPKTOB, KOTO-
phi€, HE J1aBasi YETKUX JIEKTPOKApANOTrpaduUECKUX U3MEHEHHI, MOTYT BBI3bIBATh
NOBTOPHBIN noabeM akTUBHOCTU KK (11711 BBIABIEHUSI UX PEKOMEHAYETCS MPOBE-
JIEHE TIOBTOPHBIX PEryJIApHbIX HUccienoanuil). Mccnenoanne aktuBHoctn KK
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CyYmCCTBCHHO BAKHO IIpHW ATUIIMYHOM TCUCHHUU UM u OTCYTCTBUMN XAPAKTCPHBIX
C-)JICKTpOKap,Z[I/IOFpa(I)I/I‘{CCKI/IX HBMCHCHHﬁ, 9TO MOXET Ha6JIIO,Z[aTBC}I IIpu HAJIMIHNH
6J'IOKaI[I>I ITy4Ka FHC&, ApUTMHAX, IIOCIIC TCPAIIUU AUTUTAINCOM U B TCX ClIydasXx,

Korja y 00JbHOTO yKe ObLT HH(DAPKT.

N3menenne aktuBHOCTH pepmMeHTOB npu octpom UM.

DepMeHT HauvaJjio yBesau- | Makcumym yBe- | Bo3BpaiueHnue Kpartnocth
YeHHUsS aKTHUB- | JIHUYEHHS] AKTUB- K HOpMe, yYBeJINYeHusl,
HOCTH, 4aChbl HOCTH, 9aChbl CYTKH pa3
ACT 4-6 24-48 4-7 2-20
KK 2-4 24-36 3-6 3-30
JIAT 8-10 48-72 8-9 2-4

MB-¢dpakuus KpeaTHHKUHA3bI.

Pegepenmnvie senuuunvr akmusnocmu MB-ppaxyuu KK 6 cvieopomie co-
cmasnsitom 6% om oowent akmusnocmu KK uau 0-25 Eo/n.

[ToBpimenune aktuBHoctu KK-MB 6onee cneunpuyuno nns UM. Tlpu UM
KK-MB cocrasmsier 6onee 6% obmeit KK, yBennuenue HaOmoqaeTCs yKE MOCe
OCTpPOro MPHUCTYIAa, MAKCUMYM JocTUraeTcst uepe3 12—24 u, Ha 3-il CyTKU aKTHUB-
HocTh KK-MB Bo3Bpamaercss kK HOpMajabHBIM 3HAYEHUSAM P HEOCJIOKHEHHOM
teuennu VM. [Ipu pacuupenun 30ub1 nHpapkTa aktTuBHOCTh KK-MB noBeimena
JI0JIbIIIE, YTO MO3BOJIAET JUArHOCTUPOBATh MH(GAPKT MPOJOHTMPOBAHHOTO U pe-
nuauBHupyromero teueHuss. Makcumym aktuBHocTd KK-MB wacto mocturaercs
pasbiiie Mmakcumyma akTuBHoCcTH o6O1miert KK. Bennuuna noseimenns KK u KK-
MB COOTBETCTBYET BEJIMUYMHE MOPAKECHHOM 30HBI MUOKapaa. Eciu B nepBbie va-
cel UM 60osbHOMY Hayaidu MPOBOJAUTH TPOMOOIUTHUECKYIO TE€paIUIO, TO MUK aK-
tuBHOCTH KK 1 KK-MB MoXeT nosiBUTECSI paHblie, 4eM 0OBIYHO, YTO OOBSICHS-
eTCsl BBIMbIBaHHEM (pepMeHTa U3 MOPaKEHHOM 30HBI (pe3ynpTaT peneppy3uu —
BOCCTAHOBJICHUS MPOXOJUMOCTH TPOMOHMPOBAHHOW KOPOHApHOU apTepuu). Ak-
tuBHOCTH KK-MB npu UM konebnercs ot 6 10 25%.

Paznuuneie onyxonu moryt npoayuuposars KK-MB, Ha gomo kotopoiu
npuxoautcst 10 60% u 6onee obmei aktTuBHOCTH KK. B 310it cBsizu, ecom KK-
MB cocranser 6onee 25% obmeii KK, Heooxoaumo mymMaTh 0 3710Ka4eCTBEHHOM
HOBOOOpA30BaHMM KAk TMPUYMHE TMOBBIIIEHUS  aKTUBHOCTH  (pepMEHTa.
[IpucyrctBue B kpoBu BB-dpakumu mMoxeT cumyiaupoBath yBenuueHue MB-
(dbpakiuu, BIJIOTh 10 MpeBbIieHus ypoBHS MB-dpakiuu vag o6meit KK. KKBB
MOSIBJISIETCS [IPU HAPYUIEHUHU FreMaTo3HIlepanrnieckoro 6apbepa (mocie oneparuii
HA MO3re WM 0pu TpaBMe Mo3ra). BB-¢pakuus Takke BO3HHKaeT MpH
CEPBE3HBIX MOBPEKICHUIX KUIIEYHUKA U MIOCIIE POJIOB (IIPU KECAPEBOM CEUEHHUH).

[ToBbimenne gpakuun KK-MB B oTnensHbIX ciiydasx HaOltonaercs Mnpu
MHUOKapIUTaX U MHOKAPAUOAUCTPOPHUSIX Pa3IMUHOrO TeueHus (Hambosee 4acto
npu muoauctpoduu [romena), onnako KK-MB cocraBnsier menee 3% oOmieit
KK. Ilpu octpom mmokapaute KK u KK-MB moryt ObiTh HOpMaJbHBIMH WU
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CUJIbHO YBEIMYEHHBIMHU, MOXOKUMHU Ha MM, B 3aBUCUMOCTH OT XapakTepa Io-
BPEXKIEHUSI MUOKap/a.

[ToBpexxieHnE CKEJIETHOM MYCKYJaTypbl CONPOBOXKIACTCS 3HAYUTEIbHBIM
yBenuueHueM MM-dpakuun, KoTopas MOXKET CUMYJIUPOBATh IOBBIIICHHUE
MBdpakiuu. [Ipu pabaomuonn3e quarHocTHYECKass YyBCTBUTEIBHOCTh HUCCIIEO-
Banus aktTuBHOCTU KK (moBbimaercs B 5 pas u 6osee) Boie, uem ACT u JIT.

3abos1eBaHMsl U COCTOSIHMSI, CONPOBOXKIAIOIIUECS MOBBIIIEHNEM YPOBHS
aktuBHocTu KK n KK-MB.

1. QDu3uueckuii cmpecc U mpasmvl MolULY;:

® yBEJIMUEHUE MBIIIEYHON MacChl B pe3yibTaTe (PU3NUECKUX yNPaKHEHUH;

® (hu3myecKkuil cTpecc (meperpyska);

® XUpYypruyecKre BMENIaTeIbCTBA, psiMasi TpaBMa, BHYTPUMBILLIEYHbIE HHbB-
CKLINH;

® OCTPBIA IICMX03, OCTPOE MOBPEKIECHUE MO3ra, KOMa (HEKpPO3 MBIIIL MPH
IIPOJIEIKHSIX );

® Ccria3Mbl (SMHUIIETICHS, TETAHYC), POJBI;

® CHJIBHBIE 0’KOT'M; TIOPAXKEHUS MIEKTPUUECKUM TOKOM.

2. [lecenepamuenvie u 6ocnaiumesbHvie HOGPEHCOCHUA:

® MbIIIIeYHast AUCTPOPus;

® MMO3UT (KOJIJIar€HO3bl, BUPYCHbIE MH(PEKIIUH, TPUXEHENE3);

® MUOKAp/MT.

3. Toxcuueckue nopax;ceHus Moluiy:

® OCTpOE AJIKOI'OJIbHOE OTPABJICHUE, Oenas ropsukKa;

® 5K30T€HHasi UHTOKCHUKAIHs (OpoMubl, 6apOUTypaThl, yrapHbIi ra3);

® TCTaHUS;

® MeIMKaMEHTHI (KIopuOpaT, OpOHXOIUTUKH);

® TOKCUYECKUH pabaoMuoin3 (repouH, aM(peTaMuHbl);

® 3]J0KaYE€CTBEHHAsl TUIIEPTEPMHUS.

4. Memaboauueckue nopax;cenun moluiy:

® TUIIOTUPEO3;

® MeTa0OIUYECKH pabIoMHOIN3 (TUoKaIneMus, runodocdaremMus, Ture-
POCMOJIAPHBIE COCTOSTHHUS);

® MJIMKOTEHO3 (THIl V).

5. T'unokcuueckue nopasicenus moluiy: WOK, nepughepuueckas IMOo-

AU, ZUROMEPMUSL.
Ouenp Bbicokas akTMBHOCTh KK wacTo HabmrogaeTcss mpu cna3max, TMIOK-
CHH CKEJIETHBIX MBIIIL], BEI3BAHHOM IOKOM, TOKCHUYECKUM IOBPEKICHUEM U OYEHb

PEAKO ICHCTUYCCKUMU HAPYIICHUAMUA MeTa0oJM3Ma TIIMKOTreHa IH JIUIIMAOB.

Kucnas ¢ocdarasa.
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Peghepenmmnvie senuuunvr akmuenocmu Kucnou gocghamazvl 6 cvieopomke:
0-6 Eo/n.

VY My>X4YUH MOJOBUHY COJIEpXKAIIeiCs B CHIBOPOTKE KHUCIION QocdaTasbl Bbl-
pabaThIBaeT MpejcTaTesbHas Kelie3a, OCTANbHYI0 YacTh — MEYEeHb M pa3pyllaro-
HIMECs] TPOMOOILIMTBI U SPUTPOLIUTHI. Y KEHIIUH (EPMEHT BhIpaOaTHIBACTCS TeUe-
HBIO, SPUTPOLUTAMU U TPOMOOIIUTAMMU.

Omnpenenenre akTUBHOCTU KHUCION (ocdaTa3zbl B KIMHUYECKOW MPAKTUKE
MIPOBOJUTCS JIJIsi TUArHOCTHKU paka MPEICTaTebHON Kene3bl. AKTUBHOCTh KH-
cioit pocarasbl MOBBIMIAETCS MPH PaKe MPEACTATEIbHON JKeJe3bl JalIeKO HE BCe-
raa: Toibko y 20-25% nanueHToB 6e3 meracta3oB Uy 60% OOJIbHBIX C MeTacTa-
3amu. CTereHb MOBBIIICHUSI aKTUBHOCTH KUCIOW (ocdaTazbl 0COOCHHO BEIUKA Y
MAIMEHTOB TPH HAJWYUU KOCTHBIX METACTa30B paka MPEACTATEIIbHOW KEJe3bl.
Omnpenenenve akTUBHOCTH KHCION Qocdarassl MOXKeT OBbITh HCIONIb30BAHO
Uit i PepeHInaibHON TUarHOCTUKY METAacTa30B paka MpeCcTaTeIbHON sKelle3bl
B KOCTH U 3a00JIeBaHUI KOCTHOM TKaHM, B YACTHOCTU OCTEOIUCTPOPUH, TPU KOTO-
pBIX 00BIYHO TOBBINIEHA aKTUBHOCTH II|®, B TO BpeMs Kak Mpu MeTacTa3ax paka
MPEACTaTeNbHOM kKeJe3bl B KOCTHU MOBBIIIAETCS aKTUBHOCTh B KPOBH KaK IIEJI0Y-
HOM, Tak 1 Kucjoi ¢ocdarassbl.

Crnenyetr uMeTh B BUJY, YTO MacCaxk MpeJICTaTEIbHON Keje3bl, KaTeTepusa-
1A, [UCTOCKOIMS, PEKTaJIbHbIE MCCIEJIOBAHMS IMOBBIINIAIOT AKTUBHOCTH KHUCIIOU
docdaraspl, T0O3TOMY KPOBb Ha MCCIEIOBAHUS HAI0 OpaTh HE pPaHBIIEC YeM 4Yepe3
48 4 nocsue nepeyrciaeHHbIX MPOUEIYP.

[ToBbITIIEHNE aKTUBHOCTH KUCIION (pocdaTazbl MOKET UMETh MECTO TIPH TI0-
BHIIIICHHOM Pa3pylIeHUd TPOMOOIMTOB (TPOOOIMTOINEHUS, TPOMOOIMOOIHH U
Tp.), TEMOJIMTUYECKON 00JIe3HH, TIporpeccupytomiei 6onesnu I[lemxera, metacTa-
TUYECKUX TTOPAXKEHUIX KOCTEH, MUEIIOMHOM OoJne3Hu (He Bceraa), Oone3nu [ omre
u Humana-IIuka, yepe3 1-2 nHs nocine onepaiuu Ha MpeAcTaTeNIbHON JKele3e Wn
nocJe OUOTICHH.

IMpocraTuueckas ¢ppakuus kucaou pocdarasbl.

Pegepenmnvie 6enuuunvl akmusnocmu npocmamuiecko pakyuu Kuciou
gocpamasvi 6 cvigopomre pasrul 0,05-2,6 Eo/x.

Omnpenenenue npocraruueckoil dpakiuu kucioi docdarazpl — Oosee crie-
uUYECKUil TeCT Uil JUATHOCTHKHU paKa MpeACTaTeIbHON jKelle3bl, YeM OIpeie-
JeHue oOuell akTUBHOCTU Kuciol (ocdaTaszsl. [loBbilieHHEe ee aKTUBHOCTH Xa-
paKTepHO AJIs paKa MpeCcTaTeNIbHOM jKee3bl, 0COOEHHO ¢ MeTacTa3aMu, HabJo/1a-
eTcsl Takke Mpu HMH(apKTE MPOCTaThl MOCIE KaTeTepU3allMd MOYEBOTO IMY3bIPA.
[Tpu 6one3nn [N'ome n Humana-ITuka moBwIieHNss aKTUBHOCTH (pepMEHTA HE Ha-
OMr0aeTCsl, €clii OTCYTCTBYET KHUCTO3HOE HM3MEHEHHE MPEACTATEIbHOU >KEJe3Bl.
[To cBOEll 4YBCTBUTEIBHOCTH U CHEHMPUUHOCTU JJIsi CKPUHUHIA paKa IMpeacTa-
TEJIBHOM >KeJe3bl 00IIas U nmpocraruueckas Gppaxius KUciIol gocdaTasbl ycTyna-
I0T MCCIIEIOBAaHUIO MpocTaTudeckoro crneuuduueckoro antureHa (IICA), mostomy
HE UCIOJIb3YIOTCS IUPOKO B KIIMHUYECKON TTPAKTHUKE.
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CyOcTpaThl M IPOAYKTHI OMOXUMHUYECKUX PeaKIuil.
HccaenoBanue noka3zaresjeil NMrMeHTHOT0 00OMeHaA.

B knuHMYECKHX Ta00paTOpUAX MU3MEPSIOT KOHIEHTPAIIUIO OOIero u mpsi-
MOTo OUIMpPYyOHHA, MO Pa3HUIIE PACCUUTHIBAIOT KOHIIEHTPAIIMIO HETIPSIMOTO OMITH-
pyouna. Eciu o6muii OnmympyOuH HE TpeBbIIaeT peepeHTHBIX MPEeIeaoB, J0-
MyCTUMO HE MTPOBOJUTH U3MEPEHUE MPSIMOTO OMITUPYOHHA.

OO0umumit OnIMpyouH.

Pegepenmuvie senuuunvl cooepocanus obueco ourupyouHa 8 cbl8OpomKe
1,7-21,0 mxmonv/x.

[Tpu runepbunupyounemun 6onee 27-34 MKMOJIB/TT pa3BUBAETCS CHHIPOM
xentyxu (Jierkas ¢popma — 10 85 MKMOJB/M, cpenHeTsikenas — 86-169 Mxmonb/m,
Tspkenast gopma — cBbiie 170 MKMOJIB/JT), 0OYCIIOBIEHHBIN HAKOTUICHUEM OUITUPY-
OMHa B TKaHSAX OPraHU3Ma C MOSIBJICHUEM JKEJITOM OKPACKU KOXKHU U KOHBIOHKTHUBBI.

ITO COCTOSTHME MOKeT ObITh CJIeJACTBHEM TPeX OCHOBHBIX Ipymnm 3a00-
JIeBaHMH:

®  (QOJIe3HEH, CBA3AHHBIX C IMOBBIIIEHHBIM 00pa3oBaHUEM OuIupyOuHa (B
0O0JbIlIEM KOJUYECTBE, YEM TO, KOTOPOE HOpMalbHAs MEYeHb MOXKET SKCKPETUPO-
BaTh), IPU 3TOM II€UYEHb U KEITYHbIC MyTH OOBIYHO HE BOBJICYCHBI B MATOJOTHYE-
CKUH Tpoluecc; Hanbosiee yactoe 3a00JE€BaHUE 3TOM TPYIIBI — T€MOJIUTUYECKAs
aHeMHsl, ISl KOTOPOI XapaKTepHO YCHUIICHHOE pa3pyllEeHUE SPUTPOIIUTOB;

e  (QoJie3HEMH, CBI3aHHBIX C MOBPEXKIECHUEM KIIETOK MEYSHH HIIM BPOXKJICH-
HbIMH (pepMEHTONATUsIMU, a CJEJ0BATENIbHO, C HapyUIeHUEM HX CIOCOOHOCTU
KOHBIOTMPOBATh OMIMPYOHH (00JIC3HU TIEUEHN);

®  (oJIe3HEH, CBS3aHHBIX C HApYIIEHUEM OTTOKA >KEeNYH (Clie0BaTENbHO,
CHIDKCHHUEM JKCKpelHH OWIMpyOrHa), BCICACTBUE 3aKYMOPKHU KEITUEBBIBOISAIINX
IPOTOKOB NeyYeHH (OO0JIE3HNU KEeTIEBBIBOSAIINX MYTEH).

B 3aBucuMocCTH OT TOTO, KaKoil TN OMIIMPYOMHA MPUCYTCTBYET B CHIBOPOT-
K€ KpPOBH — HEKOHBIOTMPOBAaHHBIM (HENPsAMOW) WJIA KOHBIOTUPOBAHHBIN
(mpsiMoit), TUNEpOUTUPYOMHEMHSI KTacCU(DULIUPYETCs KaK HEKOHBIOTUPOBAaHHAS U
KOHBIOTMPOBaHHAsi COOTBETCTBEHHO. B KIIMHUYECKON MpaKTHKE HauOoJee HINpo-
KO€ PACIpPOCTPAHEHHE MOITYUYUIIO JACJICHUE KENTYX Ha FEMOJIUTUYECKHE, TAaPEHXU-
MaTO3HbIE U OOTypalMOHHBIE. ['eMOTUTHYECKHNE U TAPEHXUMATO3HbIE JKEITYyXU —
3TO HEKOHBIOTMPOBAHHAs, a 00TypallMOHHbIE — KOHBIOTUPOBAHHASL TUNIEPOUIIUPY-
OuHeMusl.

[Ipu reMOIUTHYECKON KEeNTyXe TUNepOnIupyOuHEMHUS COUYETAETCS C MOBbI-
HIEHHBIM BBIJICJICHUEM YPOOUIMHOT€HA C MOYOM M KaJOM, TaK Kak OH o0pa3yeTcs B
KUIIEYHUKE B OOJBIIOM KoinyecTBe. KpoMe reMonuTUYecKux aHeMHil TeMOJIu3
ycusieH npu Biz-nedunutHON aHeMuH, ManspuH, MACCUBHBIX KPOBOUBIIUSHUAX B
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TKaHU, WH(ApKTe JErKOoro, MpH CHHAPOME pa3MO3KEHUS MATKUX TKaHed (He-
KOHBIOTMpOBaHHAas runepOunupyondemus). Yactoit dopmMolt TeMOIUMTHYECKON
KENTYXU U TUNepOmIupyOrMHEMUH sBIISeTCsS (DU3UOJIOTHYECKAs KeNTyXxa y HOBO-
pOoXIeHHBIX (BcTpeuaeTcs y 60% MiaeHIIEB B IEPBbIC HEJAETN KU3HHU).

['eMOTUTHYECKUMHU TI0 CBOEMY IPOUCXOKIECHUIO MOTYT OBITh KEJITYXH, BbI-
3BaHHBIE JIEWCTBUEM JICKAPCTBEHHBIX CPEACTB, YCHUIMBAIOIIMX pacnaja (reMoJiu3)
PUTPOIUTOB (HAPUMED, ALETHIICATUIUIOBOM KUCIIOThI, TETPALIMKINHA U JIp.).

[Ipy mapeHXMMaTO3HOM KEJITyXe HACTYIMAeT JAECTPYKUHUS IenaTouUTOB, Ha-
pylIaeTcst IKCKpeus NpsMoro (KOHbIOTUPOBAHHOTO) OMIMpyOMHA B JKETYHbIE Ka-
mwusipsl. [lpsiMoit OunupyOuH momnajgaeT HeMOCPEACTBEHHO B KPOBb, TJI€ €ro Co-
Jiep’KaHUE 3HAUMTENbHO YyBelanuuBaerca. KpoMe TOro, CHMXKaeTcsi CocOOHOCTH
NEYCHOYHBIX KJIETOK CHHTE3UPOBATh OUIMPYOUH-TIIIOKYPOHHIBI; BCIEACTBUE YETO
KOJIMYECTBO HEMpsIMOro OmnnpyOuHa Takke yBennuuBaeTcs. [loBbilieHue KOH-
HEHTpaIM B KPOBH MPSAMOIro OWIMpPYOMHA MPUBOJUT K €ro MOSIBICHUIO B MOYE
BCJIEJICTBUE (DHIIBTpAIIMM Yepe3 MEMOpaHy MOYEUHbIX KiIyooukoB. Hempsmoil 6u-
JUpYOUH, HECMOTPS Ha YBEJIMYEHHE KOHIIEHTPALMU B KPOBU, B MOYY HE MOCTyMa-
er. [lopaxkeHue remnaToMTOB COMPOBOXKIAETCS HapyUIEHHEM HX CIOCOOHOCTH
pa3pyliaTh BCOCABIIMICS M3 TOHKOIO KHUIIEYHHKA ME300MIMHOreH (YpOoOWSIMHO-
reH). [loBhilieHre cofepkaHusl ypOOUIMHOTEHA B MOYE MOXKET HaOII0JaThCS eIl
B JIOKEJNITYIIHBIN Mepuoa. B pasrap BUpyCHOro remarura BO3MOKHO CHHXKEHUE U
Ja)ke UCYE3HOBEHUE YPOOMIMHOT€HA B MOYE. JTO OOBICHAETCA TEM, UTO yBEJIUYH-
BAIOILIMICS 3aCTOM KENUM B NEYEHOUYHBIX KJIETKAaX BEAET K YMEHBIIECHUIO BbIJEIIE-
HUSl OUTUpyOMHA U, CIIEOBATEIbHO, K YMEHBIIEHHUIO 00pa30BaHUsl YPOOUIHHOTE-
Ha B JKETYEBBIBOASIIMX NMYyTAX. B nanmpHeimeM, korna (GyHKIHs NIEYEHOUYHbBIX Kie-
TOK HAaYMHAET BOCCTAHABIIMBATHCS, JKEUb BBIJIEISAETCS B OOJIBIIOM KOJUYECTBE, U
ypOOUJIMHOTEH CHOBA MOSBISAETCS B OOJIBIINX KOJIUYECTBAX, YTO B JAHHOW CHUTYa-
[IMU PACLEHUBAETCS KaK OJaronpHsITHBIA MPOTHOCTUYECKUN mpus3HakK. CTeprkoOu-
JIMHOTEH TMOMNajaeT B OOJbIION KPYr KpOBOOOpPAIICHUS U BBIJCISIETCS MOYKAMU C
MOYOH B BHJIE YpOOWIHMHA.

OCHOBHBIE TPUYUHBI MAPEHXUMATO3HBIX JKEITYX — OCTPbIE U XPOHUUYECKHE
BUPYCHBIE I€MATUTHI, IUPPO3 MEUEHU, TOKCHUYECKUE BEIIECTBA (XJI0POPOPM, YEThI-
PEXXJIOPUCTBIN YIIIepoi, alleTaMUHO(EH), MACCUBHOE PACIIPOCTPAHEHHUE B NIEUEHU
PAKOBOM OIyXOJIH, aJbBEOJISPHBIA IXUHOKOKK M MHOXKECTBEHHBIE a0CIeCChl reye-
HU. [Ipu BUpPYCHBIX TemaTtuTax CTENEeHb OWIMPYOMHEMHUU KOPPETUPYET C TshKe-
cThlO 3a0oneBanus. Tak, mpu jerkoi ¢popMe TeUeHHUs BUPYCHOro remarurta B co-
nepkaHue OunnpyOuHa B CHIBOPOTKE KPOBU HE BhIlIe 90 MKMOJIB/JI, IpU CpeaHe-
TsoKeno — B npenenax 90—170 MxMons/n, npu Tskenoil — ceiiie 170 MKMOB/.
[Tpu pa3BUTHH NEYEHOUYHON KOMBI YPOBEHb OMIMPYOMHA MOKET MOBBIIIATHCS JO
300 MKMOJIB/J U BBIIIIE.

K paznuunbiM THHAM runepOuINpyorMHeMun (MapeHXMMAaTO3Has JKENTyXa)
OTHOCATCS TaK)K€ HEKOTOPbIE peJIKO BCTpeuaromuecs: cunipomsl — KpurnepaHaii-
apa, Kunbbepa, [labuna-Jxoncona, Potopa.
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[Ipu oOTypanmoHHOMN >XKeATyxe (KOHBIOTHPOBAHHAS TUIIEPOUTUPYOHUHEMUS)
HapyIlIaeTCs XKEIYEBbIBEICHUE, BCIEACTBUE 3aKYIOPKU OOIIEro KEeIYHOro MPOTO-
Ka KAMHEM WJIM OIyXOJIbIO, KaK OCJIO’)KHEHUE TeNaTuTa, Py NEPBUYHOM LIUPPO3E
IIEYEHHU, NPU IPUEME JIEKapCTB, BBI3BIBAOIINX XoJiecTa3. HapacTanue naBieHus B
KEJYHBIX KaWUIApax IPUBOJUT K YBEJIMUEHHUIO IPOHUIIAEMOCTH WM HAPYILLIEHUIO
UX LEJOCTHOCTH U MONaJaHHUI0 OwiIMpyOMHA B KpOBb. MeXaHUMYecKas KenTyxa
0OBIYHO PUBOJUT K HanOOJIEE BEICOKOMY YPOBHIO IIPSIMOTO (KOHBIOIMPOBAHHOTO)
OunupyOuHa B KpOBH, BeIMYMHA KOTOporo wuHorga nocturaer 800-1000
MKMOJIB/I. B Kane pe3ko cHMXaeTcs coaep:KaHue CTepKOOMIMHOTeHA, TOJIHas 00-
Typanusi KeTYHOTO MPOTOKA COMPOBOXKAAETCS MOJHBIM OTCYTCTBHUEM >KETYHBIX
MUTMEHTOB B Kaye. Ecnu KOHIEHTpaIus KOHBIOTUPOBAHHOTO (TIPSIMOTO) OMIINPY-
OuHa npeBbiaeT noyeunslil mopor (13—-30 MkMoIb/11), TO OUIPYOUH BBIAEIAETCS
C MOYOM.

B kinmHu4eckol mpakTHKE OIpeneieHue OminpyOuHa B CHIBOPOTKE KPOBU
IPUMEHSETCS JUI PEIICHUs CIEIYIOIINX 3aau:

®  OIpeleTeHHE YBEIMUEHHOIO COJAEpKaHUs OUIMpyOHHA B KPOBU B TEX
ClIy4asix,

KOTJIa IPH OCMOTPE OOJILHOTO KEJITyXa HE BBISBISETCS WM HAJIMYHE €€ BHI3bIBACT
comHenue. JKenTymrHas OKpacka KOXXHM HaOJIOJIaeTCsl MPU YPOBHE COJEpIKaHUs
OunupyOrHa B KpOBH, npesbimaronieM 30—-35 MKMOJIB/.

o 00BEKTUBHAS OIICHKA CTETIEHU OUITUPYOHUHEMHUU;
J muddepeHranbHas JUarHOCTUKA Pa3IMYHBIX BUIOB JKENTYX;
J OlLIeHKa TeueHHsl 3a00JIeBaHMsI TyTeM MOBTOPHBIX HCCIIETOBAHUN.

VYMeHbIIeHHE coAepKaHus OUTUPYOMHA THAarHOCTUYECKOTO 3HAYEHHUS HE
UMEET.

Ipamoii OnanpyouH.

Peghepenmmnvie senuuunvl cooeporcanuss npsamo2o O6UIUPYOUHA 8 CbIBOPOMKE
0,0-5,0 mxmonw/n.

HccnenoBanmre 0OBIYHO TPOBOIUTCS C 1eibl0 qudPepeHnmantsHOol Juarto-
CTUKH (POPM KENTyX.

[Ipu mapeHXUMAaTO3HOU KENTyXe HACTYMNaeT JAECTPYKLHUS MEUCHOYHBIX KJile-
TOK, HAPYIIAETCS AKCKPELHs MpsIMOro OUIUPYOMHA B KETYHbIE KalUUISIPbl, U1 OH
NOMaaeT HEMOCPEACTBEHHO B KPOBb, TJI€ COJEPIKAHUE €r0 3HAUUTENIbHO YBEIHYU-
Baerca. Kpome TOro, cHm>xaercsi CioCOOHOCTh MEYEHOUYHBIX KJIETOK CHHTE3UPO-
BaTh OUIMPYOUH-TIIIOKYPOHU/IBI; BCIEACTBUE ITOTO KOJUYECTBO HEMPSIMOTO OMIIH-
pyOuHa B KPOBU TaKXKE YBEITUUMBACTCS.

[Tpu MexaHUYECKOM JKENTyXe HAPYIICHO KEITYEBbIIETICHHE, YTO MPUBOAUT K
pPE3KOMY YBEIUYEHHIO COJEp)KaHUsl MpsSMOro OunmpyOmHa B KpoBU. Heckonbko
MOBBILIAETCS B KPOBU M KOHIEHTpalusi HenpsiMoro OmnupyOuna. Ilpu remonutu-
YeCKOM  JKeNTyxe  coJepkaHue  mpsMoro  OunupyOMHa B~ KPOBH
HE U3MEHSETCS.

Henpsimoii OumpyOuH.
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Peghepenmmnuie 6enuuunvt cooeparcanus nenpsamoz2o o6unupyouHa 8 cbiopom-
ke 3,4—13,7 mxmonv/n.

HccnegoBanue HENmpsiMOro OUMMpyOMHA UTpaeT BaKHEUIYIO pOJib B JHAr-
HOCTHKE IeMOJIMTHYeCKUX aHemMui. B Hopme B kpoBu 75% oOiero ounupyOnHa
NPUXOJUTCS Ha JIOJK0 HemnpsMmoro (cBoOogHOro) OmnupyouHa u 25% Ha 1010
psIMOTo (CBSI3aHHOTO) OMIMPYOHHA.

Henpsimoit OmnpyOMH MOBBIIIAETCS MPU FEMOJIUTHYECKUX AHEMUSIX, Tep-
HUIIMO3HOW aHEMHUH, MPH KEJITyXe HOBOPOXKICHHBIX, cuHapome Kuinbepa, cun-
npome Kpurnepa—Haiispa, cunapome Portopa. [loBbimieHne HenmpsiMoro OmIMpy-
OMHa MPU TeMOJUTUYECKON aHeMUU OOYCIOBIECHO WHTEHCHUBHBIM O00Opa3oBaHHEM
€ro BCJEACTBHE I'eMOJIHM3a 3PUTPOIMTOB, U MEYEHb OKA3bIBAETCS HECIIOCOOHOM K
00pa30BaHUIO CTOJb OONBIIOTO KOJIWYECTBA OMINPYOUH-TIIOKYpOoHUI0B. [Ipu me-
PEUMCIICHHBIX CHHIPOMAax HapylleHa KOHBIOTAlUs HENpsSMOro OWIUpyOHHA C
TJIFOKYPOHOBOW KHUCJIOTOM.

Hwxe npuBeneHa maToreHeThyeckas KiacCUPUKaLUs KENTyXH, KOTOpas
MO3BOJISIET JIETKO YCTAHOBUTH 3TUOJIOTHIO TUIEPOUTUPYOHHEMUMU.

Ilpeumyuiecmeenno nenpaman cunepounupyounemus

1. N30bITOuHOE 00pa3oBaHue OUANpPyOrHa:

® reMOJIu3 (BHYTPH- U BHECOCYAUCTHIN);

® Hed(D(PEeKTUBHBIN HPUTPOIIOI3.

2. CHIKEHHBIN 3axBaT OMJIMPYOWHA B IEUYEHHU:

® [JIMTEJIHLHOE TOJIOaHUE;

® Cerncuc.

3. Hapyiienne koHbtoraiuy ouinnpyounHa:

3.1 HacnencrBeHHasi HEIOCTaTOUHOCTD TJIIOKYPOHUITPAHCPEPA3BI:

o cugpoM Kunsbepa (Jerkas HeJOCTaTOYHOCTb TIIIOKYpPOHMITpaHChe-
pasbl);

o cunapom Kpurnepa-Hansapa II tuna (ymepeHHas HEZOCTATOYHOCTH
TIIIOKYpOHUITpaHcepassbl);

o cunapom Kpurnepa-Haiisipa 1 Tuna (oTCyTcTBHE aKTMBHOCTH TIIOKY-
poHmITpaHcdepasbl).

3.2 dusnonorumyeckas >KeaTyxa HOBOPOXKIECHHBIX (MpexosIiias HeJocTa-
TOYHOCTH TJIFOKYPOHUITpaHC(hepasbl; MOBBIIIEHHOE BCAChIBAHWE HEMPSMOTO Ou-
aupyOuHa).

3.3 IlpuobpereHHast HEIOCTATOUHOCTH MIIOKYPOHUITPaHC(Epasbl:

® pueM  HEKOTOPBIX  MpemnapaToB  (Hampumep, XJopampeHUKOoIa).
® JKeJITyXa OT MaTEePUHCKOr0 MOJIOKa (YrHETEHUE aKTUBHOCTHU TIIOKYPOHUITPAHC-
depas3pl MPErHaHIMOIOM U KUPHBIMU KHCIOTAMH, COACPKAIIUMUCA B TPYAHOM
MOJIOKE).

o NIOpaXKEHUE MTAPEHXUMBI IIEYEHN (IrenaTUThl, IUPPO3).

Ilpeumywecmeenno npaman cunepounupyounemus.
1.  Hapymenue skckpelnu OUIupyOrHa B KEIYb.
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1.1  HacnencrBeHHble HApYLIEHHUS:

e cuHapom J[abuna-J[>koHCOHA.

e cunapom Potopa.

® 100pOKa4YEeCTBEHHBIN pELUNBUPYIOIINNA BHYTPUIIEYEHOYHBIN X0JIECTa3;

® X0JiecTa3 OEPEMEHHBIX.

1.2 IIpuoOpereHHbIC HAPYIICHHUS:

® [IOpaXEHUE MMAPEHXUMBI [IEYEHU (HaIpuMep, TP BUPYCHOM WJIN JIEKapCT-
BEHHOM T'€laTUTE, LIAPPO3€E MEUYECHHN);

® IpMEM HEKOTOPBIX IIPENaparoB (IIEpOpalbHbIE KOHTPALIENTUBBI, aHIPOTre-
HBbI, XJIOPIIPOMA3HH);

® QJIKOTOJIBHOE ITOPAYKEHUE [ICYCHH;

® CEIICHUC;

® [10CJICONEPALMOHHBIN IEPHOL;

® [JapEHTEPaIbHOE IIUTAHMUE;

® OUIIMAPHBIN HUPPO3 NEYeHH (IEPBUYHBIN UM BTOPUYUHBIH).

2. OOCTpyKIMS BHENEYEHBIX KEITYHBIX MPOXOJIOB:

1.1. OOrypamus:

® X0JIEIOXOJINTHA3;

® [IOPOKH Pa3BUTHS KEIUHBIX MyTE€H (CTPUKTYPBI, aTPE3UsI, KUCThI KEITUHBIX
IIPOTOKOB);

® reJIbMHUHTO3bBI (KJIIOHOPX03 M JPyTrue MEYeHOUHbIE TPEeMaTo03bl, acKapu-
7103);

® 3]I0KaYECTBEHHbIE HOBOOOPA30BaHUsI (XOJAHIMOKAPLMHOMA, paK (aTepoBa
COCKa);

® reMoOUIHS (TpaBMa, OIyXO0JIN);

® [IEpBUYHBIN CKIEPO3UPYIOLUI XOIAHTUT.

2.2 C/laBneHue:

® 3]I0KaYeCTBEHHbIE HOBOOOpA30BaHUs (paK MOMKEITYJOYHOM Keye3bl, JINM-
(domsbl, TuMporpanyaemMaTo3, METaCTa3bIB JIUM(ATUYECKUE Y3IIbl BOPOT IIEUEHN);

® BocnajeHue (MaHKpeaTuT).

HUccaenoBanue nokaszaresei a30TUHCTOr0 00OMeHa.

JUisi AeTalbHOTO aHaliv3a COCTOSIHMSI a30TUCTOTO OOMEHa B KIMHUYECKOM
MPaKTUKE 1EJIeCO00pa3HO ONpeesTh B KPOBU KOHIIEHTPALIMIO OCHOBHBIX COCTaB-
JSIOIIMX BEIECTB OCTATOYHOTO a30Ta (MOYEBMHA, a30T aMHUHOKHUCIIOT, MOYeBas
KHUCIIOTa, KPEaTUHUH, aMMuak). [Ipu 3TOM Ha J0JI0 MOYEBHMHBI MPUXOJUTCA
okosnio 50% Bcero HeEOEIKOBOrO a30Ta, MOJITOMY YPOBEHb MOYEBHMHBI KPOBU B
OOJBIIMHCTBE CIy4yaeB HauboJiee aJIeKBaTHO OTPaXKaeT COCTOSTHUE BCErO a30TUCTO-
ro oOMeHa B OpraHu3Me 4eIoBeKa.
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MoueBuHAa.

Peghepenmnvie npedenvi mouesunvl 6 cvigopomke Kpou 2—8 MMOAb/N.
OnpeneneHue ypoBHS MOYEBHHBI HCIOJIB3YETCsS Ui OLEHKA W MOHUTOpPHHIA
BBIIEJIUTENIbHON (DYHKLIMU MOYEK, a TakXke Uil OLIEHKHM MOYE€BMHOOOpa3yrollen
(YHKIMM NTEYEHU NPU IIEYEHOYHON HETOCTATOYHOCTH Pa3IMYHOMN 3THOJIOTHH.

Ilpuuunol cHudCeHUA KOHYEHMPAUUU MOYEGUHBL 6 CbIEOPOMKE KPOBU:

® [MeTa C HU3KUM COJIep>KaHuEM OEIKOB;

® OEpEMEHHOCTh — NPHUBOJUT K YBEIMYEHUIO CKOPOCTH KIyOOUKOBOIA
¢unbrpamun (CK®) u, kak ciaeacTBue, K MOBBIIIEHUIO CKOPOCTU BBIBEIACHHS MO-
YEBHHBI,

® 0OJIE3HH NEYEHU — OCHOBHAS MPUYMHA MATOJIOTMYECKOTO CHUKEHHS YPOB-
HSI MOYEBUHBI B KPOBH.

Ilpuyunst nogvliienus KOHUEHMPAYUL MOYEBUHDBL 8 CbIEOPOMKE KPOBU:

1. BHETIOYEYHbIE — CBSI3aHbI C MOBBIIIEHHBIM 00pa30BaHUEM MOYEBUHBI B
OpraHu3Me MpU HOPMAJIbHOW BBIAEIUTENILHON (DYHKIMHU MOYEK — MPOTYKIIMOHHAS
ypeMHSL:

® oTpeOIeHHE 0YeHB OOJIBIIIOTO KOJUYECTBA OCIIKOBOM MHUIIIN;

® [UIMTEJIbHOE TOJIOJJaHUE, KOTOPOE COMPOBOXKAACTCS YCHIIEHHEM KaTabo-
au3Ma OenKOB COOCTBEHHBIX TKaHEH; BO3POCIINN pacmaj OeIKOB MPUBOAMT K IO-
BBIIICHUIO CHHTE3a MOUYEBUHBI; JAHHAS CUTYaIlsl MOXKET TaKkKe HaOII0AaThCs IpU
pa3IMYHBIX BOCHAIUTENBHBIX MPOLECCaX, y TAKENbIX OONbHBIX, HAXOMALIUXCS B
OT/IEJIEHUY pEaHUMalUH;

o 00€e3BOKMBaHUE B pe3ysbTaTe PBOTHI, IOHOCA; MPU JETUAPATALIUU KO-
JMYECTBO peabcopOMpPOBaHHONW M3 MOYEUYHBIX KaHAIBIIEB B KPOBb MOUYEBHHBI (ITO-
cjie KIIyOOUKOBOW (PUIIbTpalluK) YBEJIUYMBAETCS;

o KEITYJJOUHO-KUIIIEYHbIE KPOBOTEUECHHUSI U3 5I3B;

o BapUKO3HO-PACIIMPEHHBIX BEH MUIIEBO/IA, OYX0JIEH; KPOBb MOIMAJAET
B KUIIIEYHUK, B PE3yJbTaTe BCAChIBaHHE OENKOB (KPOBb COACPKHUT OOJIBIIOE KOJIH-
4ecTBO OelKa) YBETUYMBAETCSA W, CIEAOBATEIbHO, BBI3bIBACT AKTUBAIIMIO CHHTE3a
MOYEBHUHBI.

OpHako NpH 3TUX COCTOSHUAX M30BITOK MOYEBHUHBI OBICTPO yHaseTcs U3
opraHu3Ma MOYKAMH M €€ KOHIIEHTpalMs B KPOBU CTAHOBUTCS HOPMAIbHOU.
[ToBbIlIEHHE YPOBHSI MOUYEBHUHBI B KPOBU Hau0oJIee 4acTO BOSHUKAET B Pe3yJibTaTe
HapyIIEHUs  BbIACIUTENBbHON  (PYHKIMHM TIOYE€K. YPOBEHb MOYEBHHBI B
KpoBH Bo3pactaeT, eciiu CK® cHuxkaercs.

B cooTBeTcTBUMU ¢ MpUBEACHHBIMU BbIIIE (PAKTOpPaMH, CIOCOOCTBYIOIIUMHU
cHmxeHuto CK®, Bce mpruyuHbI, ONPENEISIONIME PAa3BUTHE MOYEYHOM HELO0CTa-
TOYHOCTH, MOKHO PA3AEIUTh HAa 3 TPYIIIIbL:

® [IpepeHaAIbHbIE (YMEHBIIEHHE IPUTOKA KPOBU K IMOYKAM);

® peHaJIbHbIE (MMOBPEXACHIUE COOCTBEHHO MTOUEYHOTO QUIBTPA);
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® TOCTPEHAIBHBIE (3aTPYIHEHUE OTTOKA MOYH).

[Tatonorus, nexaimiass B OCHOBE IMPEPEHAJIbHBIX MEXAaHW3MOB HApYIICHUS
(GYHKIIMHM TIOYEK, MPUBOJIUT K MOBBIIICHUIO YPOBHSI MOUYEBUHBI B KPOBH U XapaKTe-
pusyercss Hu3koi CK® BcieacTBue yMEHBLIEHUS TOKAa KPOBU 4Y€pE3 MOYEUYHbBIE
kiy06ouku. [Ipu 3TOM CTpyKTypa HEPpOoHA OCTaeTCsi B HOpME, HO HAapYIIAETCs €ro
¢bynkmus. [IpuunnamMu npepeHanbHON AUCHYHKINUN TOYEK SBISIOTCS:

e neruaparauus U cHrkeHre OLIK: Mok, CuibHOE KPOBOTEUEHHE, TSHKEas
nuapesi, OOMIbHas pBOTa;

®0CTpasi WM XPOHUYECKAs CEPAECUYHO-COCYAMCTasi HEIOCTAaTOYHOCTh; CHHU-
xenue AJl wim HeoCTaTOYHOCTh COKPATUTEIHHOM (PYHKITMU MUOKAp/A.

Penanbnast maronorust conpoBokaaercss Huzkon CK® BcrnenctBue «010KH-
poBaHus» Kiyooukoro ¢unbrpa. CTpykTypa He(pOHOB HapyllleHa, U COOTBETCT-
BEHHO HapyuieHa ux (QyHkuus. [IpuunHamu HapyiieHus (YHKIIMM MOYEK MOTYT
OBITh cienyroiue (GOpMbI MaTOJIOTHU:

® ocTpble U xpoHudeckue riaomepysnonepputsl (I'H); mpu octpom I'H mo-
BBIIICHWE YPOBHS MOUYEBHMHBI HAOJIOAETCS PEAKO M KPATKOBPEMEHHO; MPU XPO-
HuueckoM ['H ypoBeHb MOUEBHHBI MOXKET K0Je0aThCsl, MOBHIIIASICH IPH 000CTpe-
HUU IPOLIECCA U CHUKASICh TP €T0 3aTUXaHUMU;

® XpOHUYECKHUE MUETOHE(PUTHI; MOBBIIIEHNE YPOBHSI MOUYEBUHBI 3aBUCUT OT
BBIPAKEHHOCTU HE(POCKIIEPO3a U BOCMIATIUTEIBHOIO MpoIlecca B MOYKAX;

® He(pPOCKIEPO3bl, BBI3BAHHBIE OTPABICHUSIMU TOKCHYECKHUMU BEIIECTBAMU;

¢ cunapoM aurensHoro C/laBnmuBanus (pa3MO3:KEeHHS); YPOBEHb MOUYEBUHBI
B KPOBHU OKa3bIBAE€TCS OUYEHb BBICOKHM, UYTO OOBSICHAETCS COUYETAHUEM 3aJCPKKU
BBIBE/ICHUSI MOUYEBUHBI C MOBBIIIIEHHBIM PAciajoM OEJIKOB;

¢ nuabeTHueckas HepomaTus;

® TUMEepTOHUYECKass  OOJE3Hb  CO  3JI0OKAYECTBEHHBIM  TEUYEHUEM;
® njozarpa;

® rupoHePPO3, BEIPAKEHHBINA OJTUKUCTO3, TYOCPKYJe3 MOYKH;

® AMWJIOWHBIN WJIM aMUJIOUTHO-JIUTIOUIHBIN HEPPO3; MOBBIIIIEHUE MOYEBU-
HBI B KPOBU HAOJIOAETCA TOJIBKO Ha MO3IHUX CTAAMIX 3a00JI€BaHUS.

[TaTonorus, nexamas B OCHOBE IOCTPEHAIBHBIX MEXAHHU3MOB HapYLICHHS
byHkuuu noyvex, nposiiserca Hu3kon CK® BcnencTBue OJOKUPOBAHUS MOYEBbI-
BOJAIIMX IyTel. OHA BOZHUKAET IPU 3aJE€PIKKE BBIICICHUSI MOYH M3-3a KAKOTOJIM-
00 MpensTCTBUS B MOYEBBIBOJSAUIMX IMYTAX (KaMEHb, OMYyXOJib, B YaCTHOCTH,
aZIcCHOMA WJIM pakK MPEACTATEIbHON KETIE3bI).

3HAYUTENBHOE U MPOIOJKUTEIBLHOE OBBIIIEHUE YPOBHS MOYEBUHBI B KPOBU
(>10,0 mMonB/:T) BCET1a CBUIETEIBCTBYET O MOPAXKEHUU TTOYEK, 00JIee YMEPEHHOE
MOBbIIIIEHHE 3TOro mnokasarens (ot 6,5 mo 10,0 MMonb/n) sBAsieTCS MPU3HAKOM
JIPYrOM NaTOJIOTHH.

Heo0xoaumMo NOMHHTB, UYTO HOpMaJIbHAs! KOHLEHTPAUUsl MOYEBUHBI B KPOBU
HE HCKIIIOYAeT paHHeH CTaJuy MOYEYHOro 3a00JeBaHus. Y BEIMUYEeHNE KOHIICHTpa-
IIUM MOYEBHMHBI B KPOBU OTMEYAETCS TOJIBKO MPHU 3HAYUTEIHLHOM CHIKEHUU (PYHK-
1y novek. KoHeHTpanyss MOYeBHHBI B KPOBH HE BBIXOJIUT 3a MPEJEIbl HOPMBI J0
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tex nop, noka CK® He cranoButca Huxke 40 mu/muH, T.e. MmeHee 50% oOT HOP-
MaJIbHOTO 3HaueHusl. [Ipu pa3BUTHH OCTPOro MOBPEKICHHUS MOYEK KOHIICHTpAIUs
MOYEBUHBI KPOBU HEPEIKO JIOCTUTaeT OYE€Hb BBICOKMX Beau4uH — 133,2-149.8
MMOJIB/ 1.

KpeaTunuH KpoBH U MOYH.

ConepxaHue KpeaTUHUHA B KPOBH 3/I0POBBIX JIFOJIEN — BETMYMHA JOBOJIBHO
MOCTOSTHHASI ¥ MAJIO 3aBHUCSIIAsl OT MUTAHUS U APYTHX BHETIOYEHYHBIX (PaKTOPOB.

PedepenTHbIC BeJIMYNHBI COAEPKAHNS KPEAaTUHHHA B CHIBOPOTKE.

Bo3pacr Conep:kaHue KpeaTHHUHA B CbIBOPOTKE

MKMOJIB/JI Mr/ 1

HoBopoieHHbIe 27-88 0,3-1,0

Jletn mo 1-ro roga 18-35 0,2-0,4

Hetu ot 1-ro roga go 12 ner 27-62 0,3-0,7

[TogpocTku 44-88 0,5-1,0
B3pocieie: JKSHIITUHBI 62-132 0,7-1,4
MYKYUHBI 44-97 0,5-1,1

CHuxeHue ypoBHSI KpeaTMHHHA B KPOBH HE MMEET, 32 PEIKUM HCKIHOUYECHU-
€M, CYLIECTBEHHOIO 3HaueHus. Ero ypoBeHb MOXKET CHMXKAThCsl IIpU OEpeMEHHO-
CTH B PE3yJIbTAaTE yBEJIWYEHUS HKCKPELUUU KPEaTMHHHA IMOYEUHBIMHM KaHAJIbLIAMHU.
[Tpu mo6om 3a00eBaHUU, COMPOBOXKAAEMOM CYIIECTBEHHBIM CHIDKEHHEM MBbI-
IIEYHOM Macchl (HalpuMep, MBIIIEYHAs TUCTPO(Us), MOKET OTMEUATHCS MaTOJIO-
TUYeCKOe CHIKEHUE YPOBHS KPEaTHHHUHA B CHIBOPOTKE KPOBH.

Ilpuuunvl nogvluienus ypoeusa KpeamuHuna ¢ Kpogu.

VYpoBeHb KpeaTWHHHA B KPOBH, B OTJIMYKME OT MOYEBHUHBI, HE MOBBIIIACTCS
IpU CEICHUCE, TpaBMax, JIUXOPAJAOUYHBIX COCTOSHUAX, HE 3aBHCUT OT CTEHEHH TUJ-
paTtanuy OpraHu3Ma, MOBBIIIEHHOTO NOTpeOIeHHs OenKa.

Omnpenenenne KpeaTMHUHA MIMPOKO MCIIONb3YETCs B IAMATHOCTUKE M MOHU-
TOpUHIe 3a001eBaHui novyek. KpeaTuHrnH B MEHbIIEH CTENEeHU, Y4eM MOYEBUHA, 3a-
BUCUT OT YPOBHs KaTaOosin3Ma, He peabcopOupyercs B IOYKax, IOITOMY B O0JIb-
HIe Mepe OTpakaeT CTENEHb HapylleHHs (UIbTPALMOHHON U BBIIEIUTEIbHOU
¢yHKIMI nodyek. B OOJIBIIMHCTBE Ciy4yaeB IOBBIIIEHHE YpPOBHSI KpEaTHWHHHA B
KPOBH — 3TO IPU3HAK HAPYIIEHUS QYHKIUI MOYEK.

['unepTupeo3, akpomeraius, TUTAHTH3M, CaXapHbId AUAa0ET, KUIIeuHas He-
IPOXOJUMOCTb, MbIIIEYHAs! JUCTPOQHs, OOIIMPHBIE OXKOTH, TAKKE MOTYT COIPO-
BOJKJIaTHCS TIOBBIIIICHUEM YPOBHS KpEaTHHUHA B KPOBH.

Omnpenenenre KOHIEHTpAIMM KpPEaTHHHHA B KPOBH M MOYE 3HAYUTEIIHHO
pacimpsieT IUarHOCTUYECKHE BO3MOKHOCTH OLEHKU (DYHKIHMOHAIBHOTO COCTOS-
HUS TIOYEK.
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Pe(])epeHTHLIe BCJIHYHUHBI COACPKAHUA KPEAaTUHHUHA B MOY¢E.

Bo3pacr Conep:kaHue KpeaTHHUHA B CbIBOPOTKE
MI/(KT B CYyTKH) MKMOJIb/(KT B CYTKH)

Hetu go 1-ro roma 8-20 71-177
Hetu ot 1-ro roga go 12 ner 8-22 71-194
ITonpocTku 8-30 71-265
B3pocibie: JkeHIMHbBI 1 11-20 97-177
MY>KYHHBI 14-26 124-230
B3pocibie: My>X4uHbI 1 800-2000 7,1-17,7

JKEHIIMHBI 600-1800 5,3-15,9

B xiMHMYECKON NMPAKTUKE BAKHOE 3HAYEHUE MUMEET ONPEACIICHUE OTHOIIIE-
HUs KpeatuHrHA B Moude (KM) k kpeatuHnHy cbIBOpOoTKH KpoBH (Kkp).

Knupenc snoozennozo kpeamununa (npooa Pebvepza-Tapeesa).

KoHueHTpanuss MOYEBUMHBI M KpPEaTUHUHA B CHIBOPOTKE KPOBH OTpa)XaeT
CK® u Bnmsier Ha Hee, 0fHaKO He MmMo3BoJisieT npsiMo u3Mmeputh CKD. 3to 00y-
CJIOBJICHO TE€M, YTO YPOBHH 3THUX META0OJIUTOB B KPOBH HE YBEIMUUBAIOTCS CYIIIE-
CTBEHHO JI0 T€X MOp, MOKa MOYKU HE TePSIOT CBOIO (YHKIIMIO (00pa30BbIBATH MEP-
BUYHYIO Mouy) Ha 50%. [103TOMy KOHIIEHTpAIIMK MOYEBUHBI U KPEaTUHHUHA B Chl-
BOPOTKE KPOBH SIBJSIOTCA CIA0BIMU MHJIMKATOPAMHU HE3HAUUTEIbHBIX HAPYIIEHUN
GyHKIMY MOYEK Ha PAaHHUX CTaAMSIX MOYEUHBIX 3a001eBaHui. B CBsA3M ¢ 3TUM 117151
noBbIeHuss HGOpMAaTUBHOCTH OLleHKH CK® B KIMHUYECKON MpaKTUKE OIpese-
JSI0T KIUpeHC KpeatwHuHa (mpoba PebGepra—Tapeera). Onpenenenue KiIupeHca
KpEaTUHMHA TaKK€ UMEET HEKOTOPbIE HEAOCTATKH, TEM HE MEHEE 3TO JOBOJIBHO
aJICKBaTHBIN W MOCTYIHBIN MeToA npsimoro uzMmepenus CK® u ciemoBarensHO 60-
Jiee YyBCTBUTENbHBIN U CHEeNUUYHBINA CIIOCOO AMATHOCTUKH MOYEYHON HEeAOocTa-
TOYHOCTH Ha PAHHUX €€ CTaJusAX, YEM OLIEHKA COAEpKaHWsS MOYEBUHBI U KpeaTH-
HUHa B KpoBU. KiMpeHc kpeaTMHHHA — 3TO 00beM IUTa3Mbl KPOBH, KOTOPBIM O4H-
[IaeTCA OT KpeaTHHHHA 3a | MUHYTY NpHU MPOXOXKACHUU yepe3 mouku. Yem s dek-
THUBHEE pabOTAIOT MOYKH MO OYMINEHUIO KPOBU OT KPEaTUHUHA U BBIBEACHHIO €0 C
MOYOM, TEM BBIIIIE€ KIUPEHC.

B nopme knupenc kpeatunuHa, uin CK®, y 310poBbIX JI0ieH KoJieOneTcs
ot 80 no 160 mu/muH, coctasisiss 120 + 25 mu/MuH y My>K4uuH 1 95 + 20 MiI/MUH Yy
keHIIMH. [Ipu 3a0oneBaHusX Mmouek BenM4MHY KiupeHca KpeatnHuHa (CKO)
OPUHATO CUUTATh JIOCTATOYHO KOPPEKTHBIM KPUTEPUEM OLIEHKHM MAacCChl JIEUCT-
BYIOIIMX HE(QPOHOB, MapaMeTpa BaXXHOTO, B TOM YHCIIE C MO3UIUN KIMHUYECKON
(dapmakoI0oruu, NOCKOJIbKY (hapMaKOKUHETHKA MHOTUX MEIUKAMEHTOB 3aBUCHUT OT
BEJIMYMHBI 3TOTO NOKA3aATEJIs.

Obwenpunstoit meroaukon oueHku CK® ciyxut uccrienoBanue KiupeHca
kpeatuHuHa (mpoba Pebepra—Tapeesa). Kpeatnnun, Oyayuun HU3KOMOJEKYJISIP-
HBIM BEIIECTBOM, OECHPENATCTBEHHO MPOXOAUT M3 KPOBU B COCTaB MEPBUYHOU
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MOYH B MPOIECCe KITyOOUKOBOU (uiabTpanuu 0€30€TK0BOM MIa3Mbl KpoBU. Takum
o0pa3oM, KOHIIEHTpalusi KpeaTuHuHa B (UiIbTpare, T.€. MEPBUYHON MOYE, COOT-
BETCTBYET €ro IUIa3MAaTUYECKON KOHLEHTpAUUN — KOHILIEHTpAallMM KpPEeaTHHHHA B
uccienyemon ceiBopotke kpoBH (Kxp). CinenoBarenbHO, KOJIMYECTBO KpEaTUHUHA
(MMOJIB/MUH), IOCTYTAOIIEE B (PUIBTPAT, COOTBETCTBYET IPOU3BEICHUIO KOHIICH-
TpalMU KpeaTUHUHA B (pUIBTpaTe HAa MUHYTHBIA 00beM (QuiIbTpaTa:

Kxp x V.

Ilopsaooxk npoeedenus npoovr Peoepza—Tapeesa.

CriennanbHOM MOATOTOBKH MalMeHTa He TpeOyercs. [lanuenT B TeueHue cy-
TOK cOOMpaeT Mouy (BCIO BBIACIEHHYIO MOYYy 3a 24 4). YTPOM OH HJIET B TyaJer.
Oo6s3aTenbHO  (pukcupyetcst 3TO Bpems (HysieBoe Bpewmsi). llepByio yTpeHHIOIO
MOPIUIO MALIMEHT HEe COOMpaeT (BBIMYCKAET B YHUTA3), a COOMPAET BCE MOCIEAYIO-
M€ MOPLUHU TOYHO JO 3TOr0 K€ BPEMEHU CIIEYIOUIEro JHS (3a CYTKH B €EMKOCTb
3 11). Ilo okoHuaHUM cOOpa MOUYy MEPEMEUINBAIOT, U3MEPSIOT 00BEM U yKa3bIBAIOT
€ro B HalpasJieHUH; 0koJi0 50 MJI MOUM OTJIMBAIOT B OTAEJIbHYIO IIOCYAY U AOCTaB-
JSIIOT B J1a0opaTopuio. YTPOM JHsS OKOHYaHHUsS cOopa MOYM Yy manueHTta Oepercs
BEHO3HAasl KPOBb VISl ONIPEIETICHNSI KOHLEHTPALUU KPEaTUHHHA.

JUis 1OJIydeHHUsl TOUHBIX PE3YyJbTaTOB YPE3BBIUANHO BAJKHO MOJHOCTBIO CO-
OpaTh MOuUy 3a 24 4 4 yKa3aTh B HaIllpaBJIEHUU Ha MCCIEIOBAHUE, UTO 3TO CyTOUHAs
Moua. HenpaBuibHbIN cOOp MOUM NPUBEAET K JIOKHBIM PE3YJIbTATaM.

B nabGoparopuu onpenensitor koHnentpanuio Kkp u Km manuenTa, a taxoke
paccUMTHIBAIOT MUHYTHBIN nuype3 — [l, ucxoas u3 CyTo4yHoro oobema Mo, coo-
panHoro namueHToM. Hampumep, 3a cyTku nauueHt Boiaenui 1350 ma mouu; 310
KOJIMYECTBO B MJI HEOOXOIMMO pa3fenuTh Ha 24 4, mepeBeCHHbIE B MUHYTHI —
1440 muH; crnegoBaTelIbHO, B JAaHHOM HIPUMEPE MHUHYTHBIM JUype3 COCTaBHII
0,94 mu/muH. Knupernc kpeamununa paccuumsiearom no cieoyroweli popmyie:

KM
KJIUPEHC KpeaTUHUHA = ——— X /]
Kkp

[Ipo6a Pebepra—TapeeBa MOKET BBITIOJIHATHCS U 3a 00Jiee KOPOTKUN OTPE30K Bpe-
MeHu (Hampumep, 3a 1-2 4). OpgHako, MPOBOJA MCCIEIOBAaHUE KIMPEHCA
KpeaTHHHHA B Oojiee KOPOTKUN OTPE30K BPEMEHHU, HEOOXOIMMO YUUTHIBATh BO3-
MOKHOCTh 3HAUUTEIHHOW OMIMOKM MpU cOope HeOONbIIoro o0bemMa MOYHM H3-3a
HEy4YeTa «OCTaTOYHOM MOYM» B MOYEBOM ITy3bIp€, HU3KOIO JAMYpE3a U aHaJIUTUYe-
CKOM BapualMM METOJa ONpeNeSiCHUs] KOHLIEHTpauuu KpeaTuHuHa. J[J1s1 moBblie-
HUS aJIeKBATHOCTH OIPEAETICHHs KIUPEHCAa KpeaTHHUHA KeJIaTelIbHO NOOMBAThCS
auypesa y oOcienyeMoro maiueHta B oobeme He Menee 1,5 mi/mMuH, 4To obec-
MEYMBACTCS JTOTOJHUTEIHHON HEOONBIION BOJAHOW Harpy3koi B oobeme 1-2 cra-
KaHOB BOJBI.
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Ilopsaook nposedenus npoovr Pebepea—Tapeesa 3a Kopomkuii npomedsicy-
mok epemenu. bonpbHON yTpoM MouunTcs, BeimuBaeT 200 MiT BOABI, U 3aTEM HATO-
IIaK B COCTOSIHUM TOJIHOTO MOKOS COOMPAET MOYY 32 TOYHO OMPENEIEHHOE HEMpOo-
noipkuTenbHoe BpeMs (2 4). [locepeanHe 3Toro oTpe3ka BpeMeHu OepyT KpOBb U3
BeHbl. [Ipu HanpaBienuu npod B 1a0OpPATOPUIO AJIA MOJYUYEHHUS MPABUIIBHBIX pe-
3ynpTatoB omnpeneneHuss CK® B HampaBlieHMM Ha HCCIEIOBAHUE OYEHb BAXKHO
yKa3aTh 3a KaKoil OTpe30K BpeMeHU coOpaHa Moya.

B HOpMme BenmnuuHbI KITyOOUKOBOM (PUIbTpaliMi Hanbosiee HU3KH YTPOM, TO-
BBIIIAIOTCS 10 MAKCUMAJIbHBIX BEJIMYMH B JHEBHBIC YacChl U BHOBb CHMXKAIOTCSI Be-
yepoM. Y 3710poBbIxX Jrojiei cHukeHnne CK® npoucxoauT moj BIAUSIHUEM TSIKEIOU
(bu3nYeCcKoil Harpy3KH U OTPUIATENIbHBIX IMOLIMNA; BO3pPAcTaeT MOCIE MUThS KHUJI-
KOCTH Y MPUEMA BBICOKOKAJIOPUMNHOM HIIIH.

Tak kak omnpeneneHue KIUpEHCa KpeaTMHUHA SIBJISIETCSl MPSMbIM METOJIOM
m3Mepenuss CK®, ero BennunHa cHuxaercs npu ymeHblieHun CK®. YmeHsble-
HUE€ BEJIMYMHBI KIINPEHCA KPEATUHUHA [0 CPABHEHUIO C HOPMOW CBUIETEIBCTBYET
0 MOBPEXIEHUHU NouYeK. 110 ypoBHIO CHMKEHUS KIIMPEHCAa KPEATUHUHA MOYKHO CY-
JIUTh O TSKECTH UX MOPa)XEHUs, HO HE O aAuartose, Tak kak CK® ymeHnbaercs
npu 3a00JI€BaHUAX MOYEK PA3HOM ATUOJIOTMHU. DTOT MOKa3aTesb — 00Jiee YyBCTBU-
TEJIbHBIM UHIUKATOP PAHHUX CTAUN MOYEYHOU TUChHYHKITUY.

Ha CK® oxka3biBatoT BiIusiHUE dKCTpapeHaibHbie pakTophl. Tak, CKD cHu-
KAETCsl MPHU CEPAEYHOW M COCYIUCTONW HEAOCTATOYHOCTH, OOMIBHOM IOHOCE U
pPBOTE, TUIIOTUPEO3E, MEXAaHUYECKOM 3aTPYAHEHUU OTTOKAa MOYM (OIyXOJHU Ipen-
CTaTEJIbHOM JKENE3bl), IPU NOPAKEHUN NedeHu. B HaganbHOM craauu octporo I'H
cHmxenue CK® npoucxoIuT HE TOJBKO BCJIEACTBUE HAPYIIEHHUS] MPOXOJUMOCTH
KJTyOOYKOBOM MEMOpaHbl, HO U B PE3YJIbTaTe CUCTEMHBIX PACCTPOKMCTB FEMOJIMHA-
mukd. [Ipu xpornueckom I'H cumxenne CK® moxer ObITh 00YCIOBIECHO TaKXe
a30TEMUYECKOM PBOTOU U IIOHOCOM.

Psn nekapcTBEHHBIX IMpenaparoB (HapuUMep, UMMETUANH, TPUMETOIIPUM)
CHUXAET TYOYJSPHYIO CEKpELUUI0 KpeaTMHHHA, CIOCOOCTBYS TMOBBIIIEHUIO €ro
KOHLIEHTPAllMd B CHIBOPOTKE KPOBU. AHTHOMOTHMKH TPYIIIbI Le(ParToCnOpUHOB,
BCJIEACTBUE MHTEPPEPEHIINH, TIPUBOJAT K JIOKHOMOBBIIIEHHOMY YPOBHIO KpeaTH-
HUHA B CBIBOPOTKE.

[ToBbimenne CK® nabmogaercs npu xponudeckoM ['H ¢ Hepporrueckum
CHUH/IPOMOM, B PaHHEH CTaauu THIEpTOHNYECKOM Oone3nu; Bricokue nudper CKD
OTMEYaroTCs U Mpu He(ppo3ax.

Hapsiny ¢ onpenenennem CK® B nmpobe Pebepra-TapeeBa Takke OIEHUBAIOT
COCTOSIHHE KaHAJIBIIEBOM peadcopOInu, KOTOpasi paCCUUTHIBACTCS 1O (hOpMyJIE:

CKD - ]I

KP=—— X100
CK®
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B HOpMe kananblieBas peabcopOrust coctaBisieT oT 95 10 99% kiyb04KoBO-
ro gunbTpara.

Kananpuesast peabcopOLys MOKET 3HAUUTEIBHO MEHATHCS B 3aBUCUMOCTHU
OT (u3MOoIOrHYecKux (PakTopoB, CHUXKasACh 10 90% npu BogHOU Harpyske. Boipa-
KEHHOE CHIKEHUE peadcopOLMy NPOUCXOAUT IIPHU (HPOPCUPOBAHHOM JIUYPE3E, BbI-
3BaHHOM MOYETOHHBbIMU cpeacTBamu. HaunOomnbliee cHUXEeHNE KaHaIbLEeBOW peald-
copO1mu HaOMOaeTCs Y OOJbHBIX HeCaxapHbIM JUA0ETOM.

[Ipu pasnuuHbIX 3a00JE€BAaHUSAX IMOYEK MEPHOIBI (BpeMsi) BO3HUKHOBEHUS
HapyweHus (cHuxeHus1) CK® u kaHanbleBoil peadbcopOuny MOTYT CYILIECTBEHHO
OTIIUYATHCA, YTO UCTOIB3YETCA ISl OEHKN JUHAMUKH 3a00JIeBaHUIA.

[Tpu octpeix u xponnueckux ['H, Hedpockiepo3ax, Korma nepBUYHO MOpPa-
XKaeTcs (PUIBTP TMOYEUHOTO KIIyOOUYKa, KaHaJbIlEBas peadCopOIvs CHIDKACTCS
no3xke, ueM CK®, t.e. CK®, kak mpaBuiio, yMEHbIIIAETCS HAMHOTO PaHbIIIE, YeM
IPOUCXOAUT CHH)KEHHWE KOHLEHTPALMOHHOW (PYHKIMM MOYEK M HAKOIUICHUE B
KpPOBHM MOYEBHHBI U KpeaTuHUHA. [Ipyu nepBUYHBIX KIIyOOUKOBBIX MOPAKEHUSIX HE-
JOCTaTOYHOCTh KOHUEHTPALlMOHHOM (YHKIMM IIOYEK BBISABISETCS INPU PE3KOM
cHmwkeHn CK® (mpubimsurensHo Ha 40-50%).

IIpu nuenoHedpuTax KaHajbleBas peadCOPOLMSI CHUXKACTCS paHbIIE
ymesbllieHuss CK®. 310 00ycIoBIEHO TEM, UTO MPU XPOHUYECKUX NUETOHEDpH-
TaX MNEPBOHAYAJIBHO MOPAXAETCsl NPEUMYIIECTBEHHO TUCTAJIbHBIN OT/E] KaHajlb-
1IeB HEPpOHA, a TOJBKO 3aTEM TIIOMEPYJSIpHbIN KiyOouek, mostomy CK® ymenn-
HI1aeTcs Mo3xe, 4eM KaHalblieBas peadbcopOrus.

MouyeBasi KHCJIOTA.

Pegpepenmmuvie 3nauenus mouegoti Kuciomol 8 Cbl8OPOMKe:
00 14 nem: 120-320 mxmonw/n;

cmapwe 14 nem, mysxcuunol: 210—420 mxmonw/n,
acerwyunsvl: 150-350 mxmonv/n.

IHoeviuenue yposna mouegoil Kuciomol 8 Kpogu (2unepypuxemus) MOxeT
BO3HUKHYTH BCJIEJICTBHE M30BITOUHON MPOIYKIMKA MOYEBOUW KHUCIIOTHI, HAPYIIECHUS
€€ DKCKPELMHU UM COYETaHUs ITUX (PAKTOPOB.

OcHOBHBbIE¢ IPUYUHBI, KOTOPbIe MPUBOIAT K yYBeJNYEHUI) KOHIIEHTPA-
M MO4Y€BO# KHUCJIOTHI B IJIa3Me KPOBH.

YBeanuenue o0pa3zoBanus Mo4eBoil | CHMKeHHE MOYEYHOI IKCKPEH MO-
KHCJOTBI 4yeBOM KHCJIOThI

ITepBuunoe ITepeuunoe

VYBenuueHue cUHTE3a MypuHOB: uauo- | Unnonaruueckoe
MaTU4eCKoe (HEYCTAaHOBJICHHOE) Ha-
CJICZICTBEHHOE HapyIlIeHHe MeTa0OoIu3-
Ma
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Bropuunoe Bropuunoe

N30bITOUHOE MOCTYIUIEHUE MYPUHOB € | XpOHHUUYECKasi 00JIE3Hb MOYEK.

nuiei. Hapymenue merabonusma YBenuueHue noyeuHon peadcopOumu/
ATO: YMEHBIIIEHUE CEKPEIUU:

® AJIKOTOJIb; ® TUA3UJIHbIE INYPETUKH;

® I'UIIOKCHS TKaHEH. ® cauIuUIaThl (HU3KUE J0361);
VYBenuuenue oOMeHa HyKJIEMHOBBIX KH- | ® CBHHELL,

CJIOT:. ® OPraHUYECKUE KUCIIOTHI (Harmpumep,

® 3]J0KaYeCTBEHHBIE HOBOOOPA30BaHUS; | MOJIOUHAS KUCJIOTA, B TOM YHCIIE BCIE-
® [icopuas; CTBHE MPHUEMA AJTKOTOJISA)

® [[JUTOTOKCHYECKHUE MPETapaThl;
® YOHU3UPYIOIIIEEe U3TyYCHUE; JTyueBas
Tepanus

Omnpenenenue colep:kaHus B KPOBHM MOYEBOW KHCIOTHI MMEET OCOOCHHO
0oJbIlIOe 3HAUYEHHWE B JUArHOCTUKE OECCUMITOMHOW THIEpypUKeMHH (MoueBas
KHCJIOTa B KPOBU Y MYX4YUH — Bble 480 MKMOJb/1, y *eHIUH — Bbime 350
MKMOJIb/JT) U CKPBITOTO Pa3BUTHUS MOJArpuyecKod Nouku (y 5% myxuuH). Y 5—
10% OGonbHBIX ¢ OECCUMITOMHON THIEPYPUKEMHENH BO3HHKAET OCTPBINA MOAATPH-
yeckuil apTput. IIpumepHo y 25% mnanMeHToOB ¢ CUMITOMaMH IMOAArpbl OOHApY-
KUBAIOT KAMHU MOYEBOU KHUCIOTHI U 25% NAlUEHTOB C KAMHIMH MOYEBOUW KHCIIO-
ThI CTPAAAOT NOJArpoM. ['unepypukemMus y naueHToB C IIOAArpol HENOCTOSIHHA,
MOKET HOCUTh BOJHOOOpa3HbIil xapakrep. Ileproguuecku conep:kaHue MO4YeBOU
KHUCJIOTBI MOKET CHMXKAThCSl 10 HOPMaJbHBIX LU(P, OJHAKO 4acTO HalIroAaeTcs
NOBBIIIEHHE B 3—4 pa3a 110 CPABHEHUIO C HOPMOM.

Bo Bpemst octporo npuctyna nogarpsl y 39-42% nanuueHToB ypoOBEHb MO-
YEBOW KHCIJIOTHI B CBIBOPOTKE KPOBH CHMIKAETCS 1O HOPMAaJbHBIX 3HayeHuu. llo-
TOMY MpPH HOPMAJbHBIX 3HAYEHHUSX MOYEBOM KHMCIOTHI TaKUM MalleHTaM HeoO-
XOJIMMO MOBTOPUTH aHAJIM3bI KPOBH 4epe3 3—5 CyTOK MOCie KYIUPOBAaHUS MPUCTY-
na JAjs MOJy4YeHUs] OObEKTUBHBIX BEJIMYUH KOHIIEHTPAIIUH 3TOW KUCIIOTHI.

J171s1 TOJTy4Y€eHHs TOYHBIX JAHHBIX O COJEPKaHUN MOYEBOU KHCIIOTHI B KPOBH,
HaunOoJiee aIeKBaTHO OTPaKAIOUIMX YPOBEHb 3HJOTCHHOIO 00pa30BaHMsI MOYEBOM
KHCJIOTBI, HEOOXOAMMO B T€UEHUE 3 JHEHN Nepe] UCCIeI0BaHUEM Ha3HayaTh Nalu-
€HTaM MaJOIlypUHOBYIO THETY.

CHusicenue ypoensa moueeoil KUciomsl B KPOBU BCTPEUACTCS PEAKO, B OC-
HOBHOM IIpU BPOXJECHHBIX HAapyLICHUSAX MeTa0oau3Ma (TeHeTHYeCKHe Ae(PEKTHI
CUHTE3a (PEPMEHTOB, YUACTBYIOLIUX B 00pa30BaHUU MOYEBOM KUCIIOTHI) U Je(eK-
Tax peadcopOUUU MOYEBOW KHCJIOTHI B TOYEUYHBIX KaHaIbLaX. [ unoypukemus Ha-
OJI0JaeTCs IPU BPOXKACHHOM JepuunuTe pepMeHTa KCAaHTUHOKCHIa3bl (KaTallu3H-
PYET NPEBPAILLIECHUE TMIIOKCAHTUHA B KCAHTUH M KCAaHTMHA B MOYEBYIO KHCIOTY),
KOTOPBI COMPOBOXKIACTCS KCAaHTHHYpHEH. Tsokenble 3a001eBaHus MeUeHH, Mopa-
YKEHHsI TIOYEYHBIX KaHaIbLEB (Hanpumep, CUHAPOM PaHKOHHM), IPUEM aJUIONypHU-
HOJIa IPUBOJAAT K CHJKEHHUIO YPOBHS MOYEBOU KHCIIOTBI B KPOBH.
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I'omonucTenH.

Pegepenmnvie senuuunvl codepoicanus 20MOYUCMEUHA 8 CblBOPOMKE CO-
Cmagasiom: y HceHuun — 5—12 mxmonwv/n, y myscuun — 5—15 mkmonv/m.

Bricokue ypoBHU TOMOIMCTEHHA CIIy>KaT BaKHEUIIMM (haKTOpOM, Ompeie-
JISIOLMM PUCK Pa3BUTHSI PAaHHETO aTepockiepo3a u TpoMmOo3a. ['unepromorucren-
Hemusi Bctpeuaetcs y 13—47% 6onpubix MBC. [loaTomy B HacTosiiiee BpeMs OIl-
peeneHne TOMOIUCTENHA B CHIBOPOTKE KPOBH HCIIOJB3YETCSl B KAUECTBE MapKepa
IPOrHO3a ucxonaa NBC. Bricokue YPOBHU TOMOLIMCTENHA y
6ompHBIX UBC — yeTkue mpeIBECTHUKN OCTPHIX SBJICHUH, KOTOPHIE MOTYT IIPUBEC-
TU K JieTalibHOMY ucxonay. [Io cTeneHu BbIpa)KE€HHOCTU THUIEPTOMOIMCTEUHEMUIO
JEJST Ha JETKYI0 — YPOBEHb TOMOLIMCTENHA — 15—25 MKMOJIB/JI, yMEPEHHYIO — 25—
50 Mxmonw/n u Tsxkenyro — 50-500 mxmonb/n. Y 6oabHbIX UBC ¢ ypoBHEM romo-
UCTEMHA B KpOBU HUkE 10 MKMOJIB/T CTEHO3 KOPOHAPHBIX apTepuil OOBIYHO Me-
Hee 50%, nipu ypoBHe 10—15 mxmons/1 — 80%, Bbiie 15 Mkmons/1 — 90%.

BpoxknenHass roMOIIMCTUHYPHUSL MPEACTABISIET COO0M MOHOT€HHBIA Je(heKT
MeTado0IM3Ma, 00YCITOBJIEHHBIN neduIuToOM METHJIEH-
TeTparuipodonarpeaykraspl. [laniMeHTsl ¢ TaKUM JOBOJIBHO PEIKUM 3a00JI€BaHU-
eM (1 na 200 000 HOBOPOKIEHHBIX) OOBIYHO CTPAAAIOT TSHKEJION 3aJePKKOH YMCT-
BEHHOT'O Pa3BUTHS, MATOJIOTUEN CKENleTa U PAHHUM PAa3BUTHEM aTEPOCKIECPOTHYE-
ckoi Oose3Hu. B ChIBOpOTKE KPOBU KOHIICHTPAITUS TOMOIIUCTEMHA OY€Hb BBHICOKAS
— ot 50 1o 500 MKMOJIB/JI.

['uneproMourcTenHEMHs] BCTPEYAETCS KaK OJHO W3 MPOSBICHUN HeEoIUla-
CTUYECKOr0 MpOIEcca, B YaCTHOCTH MPU PAKE MOJIOYHOM >KeJe3bl, IMYHUKOB U
MO/KEITYIOYHOM JKeJe3bl, OCTPOM JIMMQPOOIACTHOM JIeHK03€e. YBEIMUECHUE YPOBHS
TOMOLIMCTENHA B CHIBOPOTKE KPOBU MOKET OTMEUATHCS MPU TUIOTHUPEO3E, TSHKE-
JIOM TE€YEHHH TICOpHUa3a, AJIUTEILHOM IIpUeMe MpenapaToB TeoPpUIInHa, SCTPOreH-
COZAEPKAINX KOHTPALENTUBOB, IUTOCTATUKOB (METOTPEKCAT) U HNPOTUBOIIHIIET-
TUYECKUX TMpenapartoB (PpeHuToMH, KapOamaszenuH), BCIEACTBUE HaAPYIIEHUSA
MeTaboJiM3Ma 1 BcachblBaHUSI BUTaMUHA B12 1 (osIMeBON KUCIIOTHI.

HccnenoBanue nokasareseH yrjiieBoJHOro 00MeHa.
I'/1lok03a KpOBU M MOYH.

KoHueHTpanus IitoKo3bl B CBIBOPOTKE KpoBU NpuMepHO Ha 11-14% Bbiiue,
9YeM B LIEJIbHOW KPOBH, M3-3a Pa3BEJCHHUS PACTBOPEHHOM B IIa3Me TITIOKO3bI (Pop-
MEHHBIMM dJIEMEHTaMU KpoBH. KOHIIEHTpauus INIFOKO3bl B I€NApUHU3UPOBAHHOU
iazMe Ha 5% HWKE COIEpKaHMs TIIIOKO3bl B CBIBOPOTKE. Benencresue yrunmsa-
LMY TJIFOKO3bl B TKaHSX LEJIbHAs BEHO3HAs KPOBb COJNEPKUT MEHBIIE TJIFOKO3BI,
4eM KanwUIspHas KpOoBb M3 najibla (HaTowmak npumepHo Ha 0,1 mmous/i, nocie
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npuema nuuy — Ha 15-20%, Gomnplas pa3HHIIA MOXKET ObITh Y MAllMEHTOB C Ha-
PYLIEHUSIMU MUKPOLMPKYJISILUN, HAIIPUMED MIPH LIOKE).

PedepenTHbie nmpeaesibl rJIIOKO3bI.

Bospacr I'1r0K03a CHIBOPOTKH I'moko3a nejbHOM (Kanmui-
KpPOBH JSIPHOM) KPOBH
MMOJIB/JI MMOJIB/JI
HoBopoxnenusie 2,8-4.4 2,4-4.1
Hetn 3,9-5,8 3,3-5,5
B3pocibie 4,0-6,1 3,3-5,5

OmnpeneneHre ypoBHS TJIIOKO3bl B KIMHMYECKOH MPAKTHKE HCIOJIb3YETCs
JUTSL CICTYIOIIMX IISIIeH:

® TMarHOCTUKYA W MOHUTOPWHTA caxapHOTo Auabera, quadbeta OepeMEHHBIX,
HaApPYIICHUS TOJICPAHTHOCTH K TJTFOKO3¢E;

® BLISIBJICHUS U MOHUTOPUHIA HAPYIIEHUH yIJEBOJIHOIO OOMEHa MPHU HEH0C-
TATOYHOCTH HAAMOYCYHUKOB, TUITOPHU3a, 3a00JICBAaHUIX MTEUCHH, CETICHCE, IIIOKE U
JIPYTHX KPUTHYECKUX COCTOSTHUSX;

® CKPUHHUHT HApYIIEHUH YTJIEBOJHOTO OOMEHa B TpYIaX PUCKA Pa3BUTHS
caxapHoro auabeta (OKUpEHHE, BO3pacT crtapiie 45 yeT, caxapHblii auabeT 1-ro
THIIA B CEMEMHOM aHaMHE3E);

¢ nuddepeHIuanbHON THarHOCTUKNA KOMBI (THITO- M THIIEPIIIMKEMHUECKOM ).

Yeenuuenue konyenmpayuu 2n10ko3wl (cunepeiukemuro) vl3vlearom:

® ymMepeHHas (pu3nueckasi Harpy3Ka;

® YMOIIMOHAJILHBIN CTpecc, 00JIb;

® caxapHbIil TraderT;

® yBEJIMYCHUE MPOAYKIIUUA THUIIEPTIIMKEMUYECKUX TOPMOHOB ((heoXpoMOIIU-
TOMAa, TAPEOTOKCUKO3, AKPOMET AN, TUTAHTU3M, CUHApOM KyinHra);

® CHIDKCHHE TTPOIYKIIMHA WHCYJIWHA TIPU 3a00JICBAHUSAX IO KETYIOYHON JKe-
J1e3b1 (OCTPBIA U XPOHUUECKHI TAHKPEATUT, OMYXOJIU MOKEITYJOYHOM KETE3bI);

® TpaBMa, OIyXOJIM, ONEPAlMOHHBIE MOBPEKIECHUS TOJOBHOIO MO3Ta, Kpo-
BOMBJIUSIHUE B MO3T.

Ymenvuenue konuenmpauuu (2unoznukemuro) evizvieaom:
® niepe03UpPOBKa TUTTOTTUKEMHUYECKHIX Mpenaparos, WHCYJIMHA;

® [IOBBIIICHNUE MPOAYKIUN MHCYIMHA (aleHOMa WM KaplUHOMA [3-KJIETOK OCTPOB-
KoB JlaHrepranca — HHCyJIMHOMA);
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® CHIDKCHHE TMPOMYKIIMHA THUIEPTIMKEMUYECKHX TOPMOHOB (HEZOCTATOY-
HOCTh 0-KJIETOK OCTpOBKOB JlaHrepranca, 60ie3Hb AJIMCOHA, aIpeHOTCHUTANb-
HBIM CHHIPOM, TUTIONMUTYUTAPU3M, TUTIOTHPEO3);

® ocna0JIeHne TIMKOTEHHOW (DYHKIIMK TIEYCHH TIPH IIUPPO3E, TSHKEIBIX Tera-
TUTaX Pa3HOU ITUOJIOTUH, IEPBUYHOM pake TeYeHH, TeMOXPOMATO3€, AIKOTOJIBHOM
WHTOKCHKAIIHH;

¢ pepmenTomaruu (60ne3Hb ['MpKe, ramakrozemus, HapylieHHas TOJEPaHT-
HOCTb K (PpyKTO3€);

® JTUTENIbHOE TOJI0/IaHuE;

® CHH/IpOM MajibabcopO1uu;

® UHTCHCUBHAS (PU3NYECKast Harpy3Ka;

® JTUXOPaJOYHBIE COCTOSIHHS.

JluarHocTu4yecKkHe KPUTEPUH CAXaAPHOro auadera M JAPYrux KaTeropui
runepriimKkeMmuu, pekomenaosanasie BO3 (1999).

Jluarno3s MomeHT B341- IeabHast KPOBb Ilna3zma Be-
THSA NPOOBI Benoznan Kanunnapnas | HO3HO# Kpo-
BM
Haromax 33-55 33-55 4,0-6,1
Hopwma Yepez 2 u mocne <6,7 <7,8 <78
Harpy3Ku TIJIIOKO-
301
Hapyiienue Haromrax <6,1 <6,1 <7,0
TOJIEPAHTHOCTHU

Hepes 2 4 nocne | >6,7 u <10,0 >7.8u<l1,1 >7.8u<l1,1

K I'TIOKO3€ Harpys3ky TJIOKO-

301
CaxapHbiii Hatomax >6,1 >0,1 >7,0
nader

Uepes 2 4 mocine >10,0 >11,1 >11,1
Harpy3Kd TJIIOKO-
301

I'moxo03a B moue.

Pegepenmmuvie npeoenvi: menee 0,08 mmonv/cymru (60abuuncmeo mecmcu-
cmem Heuy8Cmeumenvhubl K Makou KOHYeHmpayuu u oarom ompuyamenbHblil
pes3yrbmam).

Onpeoenenue 2110K03bl 8 MOUE UCNONB3YEMCA OIS CIEOYIOULUX Uelell:

® MOHUTOPHUHTA CaxapHOro quabera OepeMEHHBIX, HAPYLICHHs TOJIEPAHTHO-
CTH K TJIIOKO3€;

® IMarHOCTUKA M MOHUTOPHUHIa MOYEYHOro Auadera, MaToJOTUi TMOYeK ¢
HapyIICHUEM KaHaJbIEBOU peabcopOruu.

44




C MO4O#i III0K03a B HOPME HE BBIBOJAUTCS, MIOCKOJIBKY MOCJE (PHIBTPAIH B
MOYEYHBIX KJIyOOUYKaX MOJIHOCTHIO peadcopOMpyeTcs B MPOKCUMAIbHBIX KaHallb-
uax. [Ipu runepriavkemun Boime 9—10 MMOJIB/1 (ITOYEUYHBIN MOPOT JIs TIHOKO3bI)
pa3BUBaETCA IIIOKO3YpHs. [ TIIOKO3ypus HE SBJISETCS NUarHOCTUUYECKUM KpUTEPH-
€M CaxapHOro auabera, MOCKOJbKY JKCKpPELMs TIIOKO3bl C MOYOW 3aBUCUT HE
TOJIbKO OT YPOBHS TJIMKEMHH, OTpaXkalolledl WHCYIAPHYI (YHKIMIO, HO M OT
(GYHKIMOHUPOBAHUS TIOYEK — CIMOCOOHOCTH MOYEYHBIX KaHAJbIEB peadcopOupo-
BaTh TIIIOKO3Yy, CKOPOCTU KIIyOOukoBOM (pumbTpanuu. ['moko3ypust Ha GoHE HOP-
MOTJIMKEMUU MOXKET Pa3BUBAThCS IMPH HEKOTOPHIX 3a00JIEBaHUAX IMOYEK H3-3a
CHIDKEHHUS ITOYEYHOTO MOPOra, a TakykKe BO BpeMsi HOpMaJIbHOM OepeMEeHHOCTH 1332
TOT0, YTO (PM3UOJIOTHUECKOE MOBBILICHHE KIyOOUKOBOM (DUIIBTpALlUU HEAJAEKBATHO
a0COpPOLIMOHHON CHOCOOHOCTH KaHaibleB. OTHUM M3 KPUTEPHEB KOMIIEHCALUU
caxapHOro auadera 2-ro THNa SIBJISETCS arilOKO3ypus, IPU caxapHoM auadere 1-
ro TUIA JOMycKaeTcss moreps riaoko3bl ¢ mouor 20-30 r/cyr. Ilpu nmabe-
TUYECKOM TJIOMEPYJIOCKIIEPO3€ IMOYEUHBIM MOPOr AJIS TIIOKO3bl BO3pPACTaeT, IO-
ATOMY TJIFOKO3YpHs HE PAa3BUBAETCA JAXE MPU BbIPAXKEHHOU TUIIEPTIUKEMHUH.

Yeenuuenue sxckpeyuu 2nioxo3ut (2n10ko3ypus) céazano:

® C TUNEpIVIMKEMUEH MPU CaxapHOM JuadeTe, TMIEePTUPEO3E, CTEPOUIHOM
nuabete, cuaapome Kymmara, heoxpomorutome, 3a001€BaHUSIX 1FOKEITY T0UHOM
JKeJe3bl U IPYTUX COCTOSHUSX;

® CO CHIKEHUEM IMOYEYHOTO TOpora il TJIFOKO3bI MPU TYOYJIOUHTEPCTULIU-
QJIbHBIX TIOPAKEHUSAX MOYEK JF000H 3THUOJIOTUH, BPOKIECHHBIX TyOyIONaTUsIX.

Ha ypoBeHb TJ1t0K03bI B MOY€ OKa3bIBAET BIUSIHUE (B CTOPOHY MOBBIIIECHUS)
IPUEM TIIFOKOKOPTHKOHWIOB, HECTEPOMIHBIX MPOTHBOBOCHAIUTENBHBIX Ipenapa-
TOB, HEKOTOPBIX AUYPETHUKOB.

K TecramM, KOTOpbIE UCIIONB3YIOTCA B JUATHOCTUKE U MOHUTOPUHIE MATOJIO-
TUMU YIJIEBOJHOIO OOMEHA, OTHOCATCS ONpPENESIEHNE YPOBHS INIMKO3UIMPOBAHHOIO
reMornoounHa, Gppykro3aMrHa, a Takke aap0yMuHa B MOYe (TECT Ha MUKPOAIbOy-
MUHEMHIO).

I'nuko3uIMpoOBaHHBIA reMOrJI00MH.

['uko3uMpoBaHHBIM (MM TIIMKUPOBaHHBIN) remorioous (HbAlc) obpasy-
eTCsl B pe3ysibTare He(hepMEHTATUBHON PEaKIMU MEXKy reMOorjJoOuHoM A, coxaep-
KAIIUMCSl B DPUTPOLIMTAX, U TIIOKO30M CBHIBOPOTKM KpoBH. [si ompeneneHus
ypoBHst HDA1 HeoOxonuma 1iesibHast BEHO3HAs! KPOBbB, B3SITasi C AHTUKOATYJISTHTOM.

Pepepenmnvie senuuunvt cooepocanuss HbAlc 6 kposu cocmasnsiom 4,0—
5,2% om obwezo cemoznobuna.

CreneHb TNIMKO3WIMPOBAHUS TeMOrjoOnHa (a, cie10BaTeIbHO, €r0 KOHIEH-
Tpauusi) 3aBUCUT OT KOHIIEHTPAI[UHU TJIIOKO3bl B KPOBU U OT JJIUTEILHOCTA KOHTAaK-
Ta TJIFOKO3bI C TEMOTJIOOMHOM (CpOKa JKH3HU SPUTPOINUTA). DPUTPOLUTHI, ITUPKY-
JUPYIOUIME B KPOBU, UMEIOT Pa3HbI BO3pACT, MOATOMY JJIsl YCPEITHEHHOM Xapak-
TEPUCTUKU YPOBHS CBSI3AHHOW C HUMHU TJIFOKO3bl OPUEHTUPYIOTCS HA MOJYyNEPUO]
KU3HU SpUTPOUUTOB — 60 cyT. CylIecTBYIOT TpU BapUaHTa TNIUKO3UIUPOBAHHOIO
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remornobuna: HbAla, HbAlb, HbAlc, HO TonbKko BapuanT HbA1c konumdecTBeHHO
npeo0iasaeT u JaeT 0oJiee TECHYIO KOPPEISLUIO CO CTENEHbIO BHIPAXKEHHOCTHU Ca-
XapHOTO Jauadera.

HccnegoBanue KOHIEHTPAIMH TIIFOKO3bI B KPOBU HEAOCTATOUHO IS A Pek-
TUBHOI'O MOHUTOPHUHTA JICUEHUs caxapHoro auadera. OnpenenuB ypoBEHb TIHOKO-
3bl B KPOBU, MOKHO OLIEHUTH TEKYIIUW (CHIOMUHYTHBIN) YPOBEHD TIIFOKO3bI, KOTO-
phIll MOXKET 3aBUCETh OT: 1) mpueMa (WJid HerpueMa) MuIly; 2) ee cocTasa, 3) gu-
3UYECKUX HArpy30K U MX MHTEHCHUBHOCTH, 4) SMOLIMOHAIIBHOTO COCTOSIHUSI TMallk-
€HTa, 5) BpeMeHHu cyTok. [loaToMy mpu HcCCleIOBaHUM TOJIBKO TEKYILETO YPOBHS
TJTFOKO3bI B KPOBH BBICOKA BEPOSATHOCTH TOTO, UTO €€ 3HAUYCHUS HE OyAyT OTpaKkaTh
JEUCTBUTEIFHYIO CTETICHh KOMIIEHCAIIMU CaXapHOTO nuadeTra, a 3TO MOXKET MpH-
BECTU JINOO K TEPEIO3UPOBKE JICKAPCTBEHHBIX MPEMapaToB, MO0 K HEOMpaBaaH-
HOMY yMEHbIIIEHUIO 103upoBKU. [leHHocTh onpenenenuss HbAlc coctout B TOM,
YTO OH XapaKTEPU3YET CPEIHUN YPOBEHb IIFOKO3bl B KPOBU HA MPOTSHKEHUU JJIH-
TEJIBHOTO MTPOMEKYTKA BPEMEHH, T.€. IEUCTBUTEIbHYIO CTEIIEHb KOMIICHCAIIUU Ca-
XapHOro JuadeTa Ha MPOTSHKEHUH MOCIeqHUX 1—2 Mecs1eB.

B nenom onpenenennie HbAlc naer ycpenHeHHOE, HHTETPUPOBAHHOE NIPEA-
cTaBjeHue 00 ypOBHE INIMKEMUU TP Bcex opMax caxapHoro auadera.

B3anMocBsI3b MeKIy KOHIEHTPANMAMM IJIIOKO3bI B KPOBH H YPOBHEM
HbAlc.

Yposens HbAlc KonuenTpauus riiloKko3bl B KpOBH
MMOJIBL/J1 Mr/nJ
4,0 2,6 50
5,0 4,7 80
6,0 6,3 115
7,0 8,2 150
8,0 10,0 180
9,0 11,9 215
10,0 13,7 250
11,0 15,6 280
12,0 174 315
13,0 19,3 350
14,0 21,1 380

Pesynbrate uccnenoBanus HbA 1c onennBatot ciemyromum oopazom: 4—6%
CBUJIETEIBCTBYET O XOPOILIEH KOMIIEHCAIIMU caXxapHOro nauadera B nmociueaHue 1-2
Mecsina, 6,2—7,5% — ynoBJIETBOPUTENBHBIN YPOBEHB, BhIIIE 7,5% — HEYIOBJIETBO-
puUTENbHBIA ypoBeHb. i oneHKkH 3((PEKTUBHOCTHU JIeUEHUs EIecCO00pa3Ho Mo-
BTOPUTH UCCIIEIOBaHKE Uyepe3 2—3 Mec.
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YpoBenp HbAlc He 3aBHCHT OT BpeMEHHU CYTOK, (DU3MUECKHX HArpy30K,
IpUeMa MUY, Ha3HAUYEHHBIX JIEKApCTBEHHBIX CPENCTB, IMOLUOHAIBHOTO COCTOSI-
HUS NalMeHTa.

JloxHble cHIkeHHbIe 3HaueHus: HbAlc umeroT Mecto npu ypeMuu, OCTphIX
U XpPOHMYECKHX TE€MOppArusix, a TAKXKE MPU COCTOSHUAX C YMEHBIICHUEM [JIM-
TEIBHOCTH JKU3HU SPUTPOLIUTOB (HATIPUMED, IIPU FEMOJIUTUUECKON aHEMHUN).

DpyKTO3aMHH.

Peghepenmnvie genuuunvl cooepixcanus @GpyKkmozamuHa 6 cCbl@OpOMKe —
205-285 mxmonv/n.

OpyKTO3aMUH TPEICTABISIET COOON MPOIYKT HEOOPATUMOIO TIIMKO3HINPO-
BaHUs OEIKOB IIa3Mbl KpoBU. CTENeHb TTUKO3UINPOBAHUS OEIKOB IJIa3Mbl 3aBH-
CUT OT KOHLEHTPALMHU TJIOKO3bl B KPOBU M JJIUTEIBHOCTH MEPUOJA IOJypacnaaa
oenkoB. KonnuectBo (ppykTo3amMuHa B KPOBU CIIY>KUT XOPOIIMM HOKa3aTeNeM s
PETPOCIEKTUBHOTO KOHTPOJIS 3a COAEPKAHUEM TJIFOKO3bl B KPOBHU Yy MALIUEHTOB C
caxapHbIM 1Ma0ETOM M NO3BOJIET OLEHUBATh F(P(HEKTUBHOCTH NMPOBOJUMOIO Jie-
YyeHUs 0e3 OTArOIIAOLIEro OOJIBHOIO €XEIHEBHOIO KOHTPOJIS 3a YPOBHEM IUIHMKE-
MUH B KPOBH.

B otnuune or HbAlc, ppykTo3zamuH oTpaxaeT cpeHUN YPOBEHb IIFOKO3bI
B KpOBHU 3a 2-3 HEN. 10 M3MEpeHHs. ITO OOYCIOBJICHO MEPHOIOM TOJIypaciaia
TJIMKO3WJIMPOBAHHBIX OENKOB, A anbOyMHuHa OH cocTaBisieT 20 qHEH, Toraa Kak
JUTsI TEMOTJIOOMHA OH OTPEENICH IUTEIHHOCTHIO TOTypachaaa 3puTpouuToB (60
nueit). [Ipu oleHke pe3ynbTaToB HCCieNOBaHUS (PYKTO3aMHMHA KaK KpUTEPHS
KOMIIEHCAIMH CaxapHOro auadera, CYMTaloT, YTO MPHU COJACPKAHUU €r0 B KPOBU OT
280 1o 320 MKMOJIB/JT KOMIEHCAUUs YAOBIETBOPUTENbHAS, BbIIE 320 MKMOJIB/JT —
JEKOMIIEHCALIUS.

AJILOYMMH B MOYe (MUKPOAJILOYMUHYPHA).

MuxkpoanbOyMuHypusi — 3TO 3KCKpelHs anbOyMHHa ¢ MOYOM, MPEBBIIIA0-
11asi TOIyCTUMbIE HOPMAaJIbHbIE 3HAUEHUS, HO HE JOCTUTAIOIIAsl CTEIIEHU NPOTEU-
Hypuu. B Hopme skckpetupyetcs He 6osnee 30 Mr anbOyMuHa B CYTKH, YTO IKBH-
BaJCHTHO KOHIIGHTpallMK anbOymuHa B mMoue meHee 20 MI/I mpH ee pa3oBOM
ananuse. [Ipu MosBICHUM TMPOTEHMHYPHH 3KCKPEIUs adbOyMUHA C MOYOH IMPEBBI-
mraet 300 mr/cyt. [loaTtomy nuama3oH kojeOaHWN KOHLEHTpalUd adbOyMuHaA B
Moue Mpu MukpoanbOymunypuu coctaBisieT ot 30 qo 300 mr/cyt wiam ot 20 1o
200 MKr/MHH.

HccnenoBanne Ha MUKPOATBOYMUHYPHUIO MCIOJIB3YIOT JJII CKPUHUHTA TO-
pakeHHs MOYEK U HEOOXOAMMOCTH JieueHHus quadbernyeckoil Hepponatuu. CBoe-
BPEMEHHOE HayaJlo JIeYeHUs He(polaTuu CyIIECTBEHHO CHMIXKAeT 3arpaThl U
yJIydlIaeT MPOTHO3 B OTHOLIEHMM Pa3BUTHUS MMOYEYHOW HejocraTouHocTd. Ecniu B
CYTOYHON MO4Y€ KOHILIEHTpalus anbOymuHa Bbiiie 30 MI' ¥ 3TH 3HaYEHMsI IOBTOPSI-
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IOTCSI HECKOJIBKO Pa3, HEOOXOIUMO MPOBOANTH JICUCHHUE, TaK KaK JaHHBIC U3MEHE-
HUS XapaKTEPHbI JJI1 HAYMHAIOIIEHCS TMa0eTHYeCKO HepoaTuu.

Knaccnpukanust BUa0B ab0yMUHYPHH.

Bun JKCKpenus aJb0YMHUHA ¢ MO410ii Konuenrpauust
aJbOyMHUHYPHH TTpu oxsopasosom cGo- aJlb0yMHUHa B
pe Mouu (YTpeHHsist 3a cyTku, Mr
nopuus), MKr/MUH Moye Mr/J
HopmoansOymunypust Menee 20 Menee 30 Menee 20
Mukpoans0yMuHypus 20-200 30-300 20-200
Maxkpoans0yMuHypus bonee 200 bonee 300 Bonee 200

B HacTosiee Bpemsi TeCT Ha MUKPOAIbOYMUHYPHUIO HEOOXOIMMO paccMart-
pHUBaTh KaK MMOKa3aTellb OICHKH (YHKIMU MIa3MaTHYECKUX MeMOpaH BbICOKOAU(-
(depeHIMpOBaHHbBIX KJIETOK. B HOpMe OoTpuIaTenbHO 3apsDKEHHBIH allbOyMUH HE
IPOXOJUT Yepe3 TIIOMEePYISPHBINA (UIBTP MOYEK, MPEK/E BCETO BCIESACTBUE HAH-
4Yusg BBICOKOTO OTPHUIATEIBHOTO 3apsiia Ha TOBEPXHOCTU AIHUTEIHAIBHBIX
KJIETOK. DTOT 3apsii 0OYCIOBIEH CTPYKTYypoil (ochOIUMUAOB KIETOYHBIX MEM-
Opan. CHIKEHHE KOJMYECTBA JBOMHBIX CBSI3€H B allMJIbHBIX OCTaTkax (hocdoinu-
NUI0B YMEHBIIAET OTPULIATEIbHBIN 3apsi, U aJbOyMUH HAUYMHACT (PUIBTPOBATHCS
B TIEPBUYHYIO MOYY B MOBBIIIEHHOM KoOJIM4ecTBe. Bce 3TH m3MeHeHus: BO3ZHUKAIOT
U Pa3BUTHH aTEPOCKIIEPO3a, MOITOMY MUKPOATLOYMUHYpHsl HAOIIOAaeTCs y ma-
[IUEHTOB C T€HETUYECKUMHU (POopMaMH AUCIUIONpPOTenHEeMuUH, y nanueHTos ¢ bC,
3CCEeHIMaNIbHON Turneprensuel, y 10% npakTHuecku 340pOBBIX JIIOJAEH MPH CKpH-
HUHTOBBIX MCCIIEOBAHUAIX M y MAIMEHTOB C HApYIIEHHEM TOJEPAHTHOCTU K TJIIO-
ko3e. Tak kak u3MeHeHue CTPYKTYpbl (HocoIUIuAOB MIa3MaTiYeckKux MeMOpaH
BbICOKOIM((hepeHIIMPOBAaHHBIX KJIETOK pPa3BUBAETCS MPH aTePOCKIEpO3e U HEME-
JICHHO CKa3bIBAaeTCsl Ha 3apsiie MeMOpaH, MUKPOAIbLOYMUHYPHSI MPEICTABISET CO-
0011 TecT paHHErO oIpeeeHus 3a001eBaHusl.

KoneuyHblil ypoBeHb 3HAHUI.

1. B cvieopomke kposu 6 omauvue om naazmvl Omcymcmeyenm:
1)  ¢ubpunorexn

2)  anpOymuH

3) KOMIIJIEMEHT

4)  KaJJIUKpPEUH

5)  aHTUTPOMOHWH

2. Ilonamue «abcopoyusn» ¢ pomomempuu uOeHMUYHO NOHAMUIO:
1)  orpaxkenue
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2)  npomyckKaHue

3)  pacceuBaHue

4) onTuyeckas INIOTHOCTD
5)  TyuieHue

3. Buoxumuueckue ananuzamopul no3eoasa0m:

1)  MOBBICHUTH MPOU3BOAMTEIILHOCTH PAOOTHI B TAOOPATOPHH
2)  TPOBOAWTH MCCIICTOBAHUS KHHETHUCCKUMHU METOIaAMH
3)  pacmHpUTH TUATIA30H UCCIICIOBAHUNA

4)  BBIIOJHATH CIOKHBIC BHIBI aHATIHU30B

5) BCE€_IEPEUUCIICHHOE

4. K memooam cpounoii 1ab6opamopnoii OuazHocmuKu ciedyem omme-
cmu onpeoenenue:

1)  akTUBHOCTHU KHCJIOM Qocdarassl

2)  0enkoBbIX dpakiuit

3)  OIyXOJIEBBIX MApKEPOB

4) 00111eT0 XO0JecTepruHa

5)  OunupyOMHA y HOBOPOXKJICHHBIX

5. Ycunuearom anabonuszm 6enkoes:
1)  Tupoxcun

2) TITIOKOKOPTHKOUIBI

3) CTT, nosoBble TOPMOHBI

4)  UHCYIUH

2)  mapaTtropMoH

6. K 6eakam nnazmoel omuocam
I)  kepatussl

2) AJIACTHUH

3)  1I00yJIUHBI

4)  CKJIEpPONPOTECHUHBI

5) KOJIJIareHbl

7. Onpeoenenue anvgha-gpemonpomeuna umeem OUAZHOCHMUYUECKOE
3Hauenue npu:

1) AXMHOKOKKO3€ MEYECHU

2)  NEepBUYHOM PaKe NEYEHHU

3)  uH(EKIMOHHOM renaTuTe

4) 4 pake xenyaka

5) 5 ocnokHEHHOM HMH(apKTe MHOKapaa

8. K knemkam, npooyyupyrouyum 2amma-2100yaunsl, OMHOCANCA:
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1) IUIa3MaTHYECKHUE KIIETKH
2) MOHOIIUTEI

3)  6a3oduiibl

4)  Makpodaru

5)  TpOoMOOLMTHI

9. Duodpunozen CHUMCAEMCA 8 KPOBU NPU:
1)  wunbapkTe MHOKapaa

2)  UMppO3€ NEYECHH

3)  peBMarusMme

4)  ypemuun

S5)  OCTpOM BOCHAJICHUU

10. Ilapanpomeunut noaenaomcsa ¢ Kpoeu npu:
1) oosie3nu BanbpaeHcTpema

2) MHEI0ME

3) 00JIE3HU THKEIBIX Lenei

4) OO0JIE3HU JIETKUX LIEIIEN

5)  BcexX MepeyrceHHBIX 3a00JIeBaHUSIX

11. Tpancgeppun - a3mo coeounenue ano-gheppumunac:
1) LUHKOM

2) JKEJIEe30M

3)  Harpuem

4) K0OaIbTOM

5) KaJIneM

12. Cooepirtcanue KpeamuHuna 6 Kpo8u y8ea1udU8aemcs npu:
1) XPOHUYECKON TOYEUHON HEI0CTAaTOYHOCTH

2) renaTuTe

3)  racrpure

4) SI3BEHHOM KOJIUTE

5) BCEX MEPEUYUCICHHBIX COCTOSIHUSIX

13. Onpedenenue Kaupenca IHO02EHHO20 KPEAMUHUHA NPUMEHUMO
onsa:

1)  OLIEHKH CEeKpEeTOPHOI (PYHKIIMH KaHATBIEB OYEK

2)  ompexaeneHUs KOHIEHTPUPYIOUIEH (PYHKIIMH TOYEK

3)  OLIEHKH KOJM4ecTBa (YHKIIMOHUPYIOIIUX HEPPOHOB

4)  omnpeneseHUs BEIUYMHBI TOYEYHON (DUIbTpaLun

3)  HH UL OJHOU U3 NEPEUYNUCICHHBIX 3a/1a4

14. Mouesasn Kucnoma noevluiaenics é Cbl6OPoOnKe npu:
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1)  ractpute, I3BeHHOU OOJIE3HU

2) remaTuTax

3) JIEUEHUHU 1IUTOCTATUKAMU

4)  snunerncuu, mu3oppeHun

5)  BcexX MepeyrcIeHHbBIX 3a00JIeBaHUSIX

15. Ocnosnasa gpuzuonozuueckasn pop 2anmo2io0una:
1) CBSI3BIBAHKE T€MOIIOOHHA

2)  aHTHNPOTEOJUTHUYECKAS AaKTUBHOCTh

3)  ydJactHe B peaKkIuu UMMYyHHUTETa

4)  ydacTue B CBEPTHIBAHUHU KPOBHU

S)  BCE MNEPEUYUCIEHHOE BEPHO

16. T'unozammacnoodynunemusn HadaIOOAEMCA NPU:
1) mumdocapkome

2) MHEJIOMHOM

3)  oOnydeHuun

4)  IIUTENbHBIX XPOHUYECKUX 3a00JI€BAHUSIX

S)  1pu BceX NEPEUUCICHHBIX COCTOSIHUSIX

17. Haubonee ewviparxicennoe noswviuienue C-peakmuenozo oenka
onrooaemcsa npu:

1)  BuUpycCHBIX HHPEKUIUAX

2)  CKJIEpOAEPMHH

3)  OaxTepuanbHBIX HHOEKIHIX

4) JIEMKeMUH

S5)  BCE NEePEUMCIEHHOE BEPHO

18. T'unoanvoymunemusn naonrodaemces npu:
1)  uuppo3se nedyeHu

2)  KpOBOTE€UECHUU

3)  TUINEPTUPEOUI03E

4)  HeppOTUUECKOM CHHIPOME

S)  BCE MNEPEUYUCIEHHOE BEPHO

19. Anwvgha-1 - aumumpuncun— 3mo:

1)  Genok octpoii ¢azbl

2)  WHTHOUTOP CEPUHOBBIXIIPOTEHHA3

3)  UHTUOUTOP JEHKOIMTAPHOMAIACTA3BI
4)  BCe MEPEUYUCICHHOE BEPHO

5)  BCe NEepPEeUMCIEHHOE HEBEPHO

20. Bcacwvieanue y2nee0008 npoucxooum 21aéHvlM 00pa3om 6:

51



1)
2)
3)
4)
5)

POTOBOM MOJIOCTH
KEIyIKe

TOHKOM KUIIIKE

TOJICTOM KMIIIKE

BCE NIEPEUNCIICHHOE BEPHO
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TEMA: KJIMHUYECKASI BUOXUMUS PACCTPOMCTB 'EMOCTA-
3A.

OcHOBHBIE BOIIPOCHI TEMBbI.

1) ®yHKIMHM CUCTEMBI TEMOCTAa3a B OPraHU3Me

2) Bunawl remocrasa

3) CocraBigromue 31€MEHTHI IEPBUYHOIO FEMOCTa3a

4) Ponb TpoMOOIIMTOB B reMOCTa3e

5) XapakTepucTuka KOaryJsiHMOHHOTO reMoctasa. [lmasmenHbie dakTo-
PBI KOAryJIiuu

6) OcHOBHBIE KOMIIOHEHTHI PUOPUHOTUTHUECKON CUCTEMBI

7) MeTtoasl uccieoBaHus COCYUCTO-TPOMOOITUTAPHOTO TeMOCTa3a

8) MeTonbl HcclieloBaHUST KOaryasilIUOHHOroreMmocta3za. MeTo/ibl OlleH-
KM KOAryJsiMOHHOTO reMocTas3a

9) Ilousarue o npoTpoMOMHOBOM BpeMeHU. CriocoOb! Beipaxkenus [ITB

10) Mertons! onpenenenus GuOpUHOTeHA

AKTYaJIbHOCTb T€MBI.

I'emocma3z — »t0o GyHKUMS oOpraHu3Mma, oOecleyuBarolas, C OJHON
CTOPOHBI, COXpPAaHEHHE KPOBH B KPOBEHOCHOM pYycCli€ B KUIKOM arperaTHoM
COCTOSIHMM, a C JPYrOil CTOPOHBI — OCTAHOBKY KPOBOTEUEHHMS U MPEIOTBPAILICHHUE
KPOBOMNOTEPH MPU MOBPEKACHUN KPOBEHOCHBIX COCY/IOB.

Cucmema zemocmasa gxniouaem ¢ ceos:

1.CocyaucTo-TpoMOOITUTapHBIM TeMocTa3 (IepBUYHBIN).

2.KoarynsiuMoHHBIN reMocTa3 (BTOPUYHBIH).

3.DubpuHOIU3.

Cocrapasiiomue 3JieMeHTbI IEPBUYHOT0 FeMOCTa3a:

A. Cocyovr u mxanu:

e Cocyasl pa3IMYHOTO KaauOpa CHa3MUPYIOTCS B OTBET HA BBHIICIICHUE
COCY/IOCYKUBAIOIIMX  CyOCTaHIIMMA, TaKUX KaK CEpPOTOHHWH, aJApCHAIMH,
HOpaJpEHAJIUH U Jp.;

® SHOTENNI COCYJIOB B HEMOBPEXKJICHHOM BHJIE 00J1aaeT aHTUKOATYIISIU-
OHHBIMM CBOMCTBaMH (T€NapUHOUIBI HA TOBEPXHOCTH SHJIOTEINS), & IPU MMOBPEXK-
JIEHUH CTAaHOBUTCS MOIIHBIM MTPOKOATYJISTHTOM.

b. Mopghonozuueckue rnemenmaut Kposu:

® TPOMOOIIUTHI;

® SPUTPOLIUTHI;

® JICUKOIUTHI.

Ponb mpomoouumoe é zemocmase:

® Ha TMOBEPXHOCTU TPOMOOIUTOB TMPOUCXOIUT OOJBITUHCTBO PEAKIIHA
IUIA3MEHHOTO TEMOCTA3a;
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® anre3uss TPOMOOLIMTOB — CHOCOOHOCTh AKTHBHUPOBAHHBIX TPOMOOIMTOB
IPUIUIATh K CTEHKE COCY/1a Ha MECTE IIOBPEXKICHNUS;

® arperaiisi TPOMOOLIUTOB — CIMOCOOHOCTh MX MPWJIMIATH APYT K JPYTY C
o0pa30oBaHUEM arperaTos.

Ponv mpomooyumos 6 cemocmase:

® Ha TMOBEPXHOCTH TPOMOOLMUTOB MPOUCXOAUT OOJBIIMHCTBO PEAKIMI
IJIa3MEHHOI'0 T€MOCTa3a;

® anre3uss TPOMOOIIMTOB — CIOCOOHOCTh AKTUBHMPOBAHHBIX TPOMOOIU
TOB MPUJIMIIATH K CTEHKE COCY/a Ha MECTE IOBPEXKACHUS;

® arperaius TPOMOOLIMTOB — CIIOCOOHOCTh MX NPUIMNATh APYr K APYry
¢ 00pa3oBaHMEM arperaTos.

KoaryasiuuoHHbIi remocras.

KoarynsaunoHnssii reMocras o0ecrnieunBaeTcs IIPOTEOJIUTHYECKON
aKTUBAllMEN TIJa3MEHHBIX (AKTOpOB, B pe3ydbTare U3 PacTBOPUMOTO
Oenka ¢uOpuHOTeHa O00pasyercs HepacTBOopuMbid  ¢ubpuH.  KiroueBoi
peakuue reMocTasa sIBIsSIeTCsl FeHepalus TpOMOUHA.

IInasmennvie haxmoput Koazynayuu:

@akmop I (puOpuHOreH) — OEIOK, KOTOPBIN CUHTE3UPYETCSI B [IEUEHHU.

Konnentpanuss  ¢uOpuHorena B KpoBU  coctaBmusier 2-4 1/
YMeHbllIeHHE KOHLIEHTpaluu MeHee 1 1/ yrpokaeT NaueHTy KPOBOTEUEHUEM.

@akmop 11 (poTpoMOUH) — IIUKONPOTEN]], CHHTE3UpyeTCs B nieueHu. s
cuHTe3a 3Toro ¢akropa Heobxoaum BuTaMuH K. B pesynpraTe Bo3zmelicTBHs Ha
HEro MyJIbTU(EPMEHTHOr0 KOMIUIEKCa MPOTpOMOMHAa3bl oOpa3yercs KIH4eBOU
dbepMeHT remMocTaza — TPOMOUH.

@akmop 111 (TkaHeBoii (HaKkTOp) — PELENTOPHBIN OETOK MEMOpPaHbI KIIETOK,
HaXoAMTCS  BO  BCEX  OpraHax W  TKaHAX  OpraHusmMa, B  TOM
yucjae M DHAOTENIMH cocyaoB. SBnsercs peunentopom s VII dakropa u
oOecreunBaeT aKTUBALIMIO TEMOCTa3a.

@axkmop 1V (kanpuuil) — yd4acTBye€T BO BCEX JdTamax IUIA3MEHHOrO
reMocTasa.

@axkmop V (npoakueleprH) — CUHTE3UPYETCs B NEUYEHM, NIPUHUMAET y4Ya-
CTHE B aKTHUBALIUU IPOTPOMOMHA, SIBJISISICh YACThIO MYJIbTU(PEPMEHTHOIO KOMILIEK-
ca npotpomOuHa3bl. [Ipu HenocTaTke pa3BUBAETCs MapareMoQuIns.

@axkmop VI / VII (npokOHBEPTUH/KOHBEPTUH) — BUTaMHH K 3aBUCHMBII
Oenok, cuHTesupyomuiics B nedeHu. Okono 1%  uupkynupyer B
kpoBu B aktuBHOM Qopme VIla. VIla Ha NOBEPXHOCTH MOBPEKICHHOTO
HAOTENNA O00pa3yeT KOMIUIEKC C TKaHEBbIM (aKTOpoM, KOTOpbIH B
CBOIO o4epenp akTuBUpyeT (X, TakuM oOpa3zoM obOecrieurBasi FEHEPALUI0 MUKPO-
KOJIMYECTB TPOMOMHA, YTO UIPAET KIFOUYEBYIO POJIb B YCUIIEHUH MPOLIECCA CBEPTHI-
BaHUS KPOBH.

@Daxkmopw VIII, IX, XI — anturemoduiibabie HakTopbl. AKTUBHPOBAHHbIE
¢dakroper VIIla u IXa Ha dochonunuanoit moBepxHocTUMEMOpaH o0pa3yroT Te-
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HA3HBII KOMIUIEKC, KOTOPBIH 00pa3yeT riaBHBI KOMIIOHEHT IMPOTPOMOHMHA3bl —
dakTop Xa.

Dakmop X (paktop Crroapra) — SBISIETCS KJIIOYEBBIM DH3MMOM
IpOTPOMOHMHA3BI, KOTOpasi TpaHCHOPMUPYET MPOTPOMOUH B TPOMOHH.
@axkmop XII (daxktop Xaremana) — ¢akrop KoHTakTa. Jleuuur

3TOrO (haKTOpa OOBIYHO KIMHUYECKH HE TIPOSBIISCTCS.

Daxkmop XIII (pubpuncTabumzupyromuii dpaxrop). O6pasyer [A=/1 cBszu
B HECTAOWJIHLHOM ToJIUMEpe PUOPUHA, YTO CTAOUITU3UPYET MOCTIETHUH.

OcCHOBHBbIE KOMITIOHEHTbI (PMOPHUHOJIUTHIECKOH CUCTEMBI.

l.ITnazmunocen — 310 TpoPepMEHT ™3  KOTOPOrO  OOpaszyercs
(UOPUHOIUTUUECKHI SH3UM IJIa3MUH.

2.Akmueamopvl  NAAZMUHO2eHA — TIPEBPAIIAIOT I[UIA3MUHOTEH B
IUTa3MUH:

® TkaHeBOU akTuBatop miazmuHoreHa (TITA) — sBisieTcs ri1aBHBIM aKTHBa-
TOPOM B IJIa3M€;

® ypOKHHa3HbI akTuBaTOp IuiasmMuHorena (YIIA) — sBnsercs riiaBHbIM
aKTUBATOPOM B TKAHSIX.

3.Unzuoumoput akmueamopos naazmunozena (MAII):

e I1AIIl — obpasyercs B SHIOTEIIUU COCY/IOB;

e I1AII2 — oOpa3yeTcs B IJIAlICHTE.

4. Hnzubumopul naazmuna: O2-aHTUILUIA3MUH, OL2-MaKpOrjiaoO0yJIuH U O-
AHTUTPUIICHH.

5. Peuenmopwvi  ypokunaznozo - axkmueamopa - RNIAIMUHO2EHA  —
obecrnieunBaeT nporekanue GUOpUHOIN3A B TKAHSX.

6.Peyenmop naazmunozena.

7. Tpomoun-akmueupyemotii uneuéoumop guopunonuza (TAFI).

MeToabl UcCIeT0BAHUS COCYANCTO-TPOMOOIIUTAPHOTO
remMocrasa.

1. Onpedenenue epemenu Kpo8omeyeHus.

MHuorounciaeHHple MOTU(PUKAIIUA TECTa OCHOBAHBI HAa TOYHOM H3MEPEHHUU
JUINTEIPHOCTH  KPOBOTEYCHHWS] W3 PAaHKM Ha MOYKE yXa, JAWCTaIbHOU
danaHru manplia pyKd WM BEPXHEH TPETH JIAJOHHOW MOBEPXHOCTH MPEIIIICUbS.

Memoo /[vioke.

CrepuibHBIM CKapU(PUKATOPOM HJIM TUIOCKUM JIAHLIETOM TPOKAJIBIBAIOT
HIOKHMM BajJMK MOYKM Yyxa (rmyOumHa mpokona 3,5-4 MM) M BKJIIOYAIOT
cekynaomep. lIpenBaputenbHO MOUYKY yxa corpeBaroT. BricTynaromue kan
au KpoBu Kaxable 30 ¢ MpOMOKaT (pUIbTpoBaIbHONW OyMaroi, He MPUKACasCh K
paHke. B MOMeHT, Korjja HOBbIE KAl KPOBH HE 00pa3yloTCs, BHIKIIOYAIOT CEKyH-
JIOMEp U OMpPENESIOT OO0 JUIUTEIHHOCTh KPOBOTEUCHHUSI, & TAKKE OLIEHUBAIOT
pa3Mepsl Kanemb.
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B Hopme Bpemsi kpoBoTeueHus: 1o /[[proky He mnpeBblmiaeT 4 mun. Ero
YBEJIMYEHUE HAOJMIOJAETCSl IPU  BBIPAKEHHBIX TPOMOOLMUTOINEHUSAX WIW/H
TSOKENBIX HapylleHHAX uX ¢QyHKuuu (TpomOoumronatusx). Cienyer NOMHMTH
Takxke, 4To 'y 60% OOJBHBIX C 3TOM MAaTOJOTHEH TECT OKa3bIBAETCS OTPULIATEIb-
HBIM.

Memoo Auu.

Heckonbko Oosiee UyBCTBUTENBHBIM SIBISIETCSA TECT ANBH, KOI/1a OLIEHUBAIOT
BpEMsI KPOBOTEUEHUS U3 HAIPE30B HA KOXKE JIAJOHHOW MOBEPXHOCTH BEPXHEHN Tpe-
TU TPEAIUIeYbsl Ha (POHE UCKYCCTBEHHOTO MOBBIIICHNUS BEHO3HOTO JABJICHUS C IO0-
MOILBIO MAaHXEThI U1 OIIpELEIICHUA AJl, B KOTOpOU
noanepxkuBaror gasiaeHue 40 mm pr. cr. Ilo xomy npenmnedbss NPUKIAAbI
BalOT COOTBETCTBYIOIIMI MIAOJOH W CKajbIeJieM JeNaloT JBa Hajapesa Uin
HOUM 9 MM u TiyOouHoM 1 MM. 3acekaroT Bpemsa. He kacasch Haape30B, OCTOPOKHO
IPOMAaKkMBalOT KpoBb  (uibTpoBajbHOW Oymaroii kaxasle 30 ¢ 1o
OCTaHOBKHM KpPOBOTEUYEHMsI B 00€MX paHKax. PaccuumThIBalOT cpenHee BpeMs IO
JBYM Hajape3aM. B HopMe BpeMst KpOBOTE€YEHUS 10 AWBY HE MPEBBIIIACT 7 MUHYT.

2. Iloocuem konuuecmea mpomoouumos.

B HacTos1ee BpeMsl UCHOJIB3YyeTCsl TPU METOJa IOJCYEeTa TPOMOOLUTOB B
KPOBHU:

* B kamepe ['opsiena;

* B Ma3Kax KpOBH;

* ABTOMATUYECKUN METO/.

Iloocuem ¢ kamepe Iopsaesa. SIBnseTCs caMbIM TOYHBIM, HO JOCTaTOYHO
TpynoemkuM. [logcuer TpoMOOIIUTOB B 1 JT MPOBOAUTCS 1O CTAHAAPTHOW METOIM-
K€ C yUeTOM pa3Be/IeHUs KPOBU U 00beMa OOJBIIOro KBajpara CUeTHOM ceTku [ o-
psieBa ¢ MpUMEHEHUEM (a30BO-KOHTPACTHOTO MUKPOCKOIA I JYYIIEro KOHTpa-
CTUPOBAHUS TPOMOOIIUTOB.

Hccnenyemyro kpoBb pasBogsaT B 200 pa3 pacTBOPOM aMMOHHMS OK
cajlaTa WM PAacTBOPOM, COJEp)KallUM HaTpus XJopul, (QypauuuluH U
JUCTWUINPOBAaHHYK0  BOAy.  Pa3BeleHHy:0  KpOBb  IIEPEMEIIMBAOT U
octaBisitoT Ha 30 MMHYT Uil TE€MOJM3a DJPUTPOLUTOB. 3aTEM  3aIOIHSIOT
kamepy lopsieBa M NOACUMUTHIBAIOT TPOMOOLMTH B 25 OOJBIIMX KBajpa
Tax.

Iloocuem ¢ mazkax Kposu. MeTosl OCHOBAH Ha MOJCYETE YHUCIa TPOMOOLIH-
ToB Ha 1000 3puTpolMTOB C mociaeAyroomKuM nepecyerom Ha 1 1 kpoBu. KpoBb
CMEIIMBAIOT C pacTBOpoM MarHe3uu cyibpara win IJTA. Ma3ku roToBsT Ha
IIPEAMETHBIX CTEKJIaxX M OKpammBarooT ux 1o PomanoBckomy-I'mmse. B kaxnmom
1oJie 3pEHHs] MHUKPOCKOMNA MOJCYUTHIBAIOT YHUCIO SPUTPOLIUTOB U TPOMOOIUTOB,
nepeaBuras Masok 10 TeX mop, moka He Oynyt mpocuutanbl 1000 3puUTpOIUTOB.
3Has YUCIIO SPUTPOLMTOB B | J1 KPOBH, PACCUUTHIBAIOT KOJUYECTBO TPOMOOIIMTOB
B 3TOM O0OBEME.
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Aemomamuueckuii  memoo. JIaHHBII METOA C  HCIOJb30BaHHEM
COBPEMEHHBIX aHAJIU3aTOPOB 3HAYUTEIBHO OOJET4aeT U YCKOPSIET UCCIEeI0BAHUE,
B CBSI3U C YEM HAXOAMT Bce OO0JIbIlIEe PACIPOCTPAHEHUE B KIIMHUYECKON MTPaKTUKE.

3. Ouenka azpecayuu mpomooyumos.

OnpeneneHue  arperalfiOHHOM  CIOCOOHOCTH  TPOMOOIIMTOB  MOYKHO
BBITIOJIHUTD C TTIOMOIIBIO CIIETYIOIINX METOOB:

Kauecmeennvie memoownt (001iee OpueHTUPOBOYHOE MIpeicTaBleHue 00 ar-
pEranroHHON aKTUBHOCTH) OCHOBAHHBI HAa BU3YAJIbHOM OIPEICICHUN TPOMOOITH-
TapHBIX arperaTtoB, 0OPa3yOMIMXCS IPU CMEITUBAHUNA TPOMOOIIMTAPHOM TIJIa3MBI C
Pa3JIMYHBIMHU, YA€ €CTECTBEHHBIMU, CTUMYJISITOPAMU arperamuu:

® ¢ nPOOUPKe — MAKPOCKONIMYECKUI CITOCO0;

® Ha NPeOMemHOM CmeK1e — MUKPOCKOTTMYECKUH crioco0.

B  kauectBe  CTUMYJSITOPOB  arperaiudyd  HMCHOJB3YIOT  PacTBOPHI
AJl®, TpomOMHA, agpeHaNNHa, KOJIAr€Ha, PUCTOMUIIMHA. PeructpupyroT Bpems

oOpa3oBaHUs KPYITHBIX arperaros TPOMOOIIUTOB, KOTOpOE B
HOpMe 00bIuHO He TpeBbiinaet 10-60 c.
Konuuecmeennan ¢omomempusa — 53T0  perucrpauus Iporecca

arperaiy ¢ MOMOUIbIO arperoMeTpoB (HanboJiee MOJIHAsI OLIEHKa arperalioHHON
CIIOCOOHOCTH TpoMOOLMTOB). MeTon 3akitodyaeTcss B rpaduuecKkoil perucTpanuu
U3MEHEHHUS] ONTHUYECKOW MIOTHOCTH TPOMOOLMTAPHOM TUIa3Mbl MpPU MEepEMEIIBa-
HUU €€ CO CTUMYJISITOPAMU arperaiuu.

OO6pazoBaHue TPOMOOILIMTAPHBIX arperaToB BEIET K YBEIMUYEHUIO CBETOIPO-
MyCKaloIlel CIOCOOHOCTH TPOMOOLIMTAPHOM TIIa3MBl.

Ilonyuennvie npu smom  azpe2amozpammvl — AHATUSUPYIOM  NO  He
CKOJIbKUM KOJUYECMBEHHbIM NAPAMEMPAM.

1. Bpemenu Hayasna arperanuu rocJe no0aBIIeHUS
COOTBETCTBYIOIIETO CTUMYJISATOPA.

2. AMIuutyne — arperatorpaMMbl  Ha  2-i W 6-i  MUHYTax
UCCJIEIOBAHHUS.

3. OO6mielt TIoIaau arperaTorpaMMal.

B 3asucumocmu om ucnonbzyemozo cmumynsimopa u e2o 003bl azpe2amo-
2pamma ModHcem UmMemsv pasiuiyIo Qopmy:

® [IpM HCHOJIB30BAHMM B  KA4eCTBE CTUMYJSITOPOB  arperanuu
TPOMOOLIMTOB KOJUIareHa, TpOMOHHA, PUCTOMMIIHA PETUCTPUPYIOT
OJIHy OOJIBIIYIO BOJIHY arperaiuu;

® npu 00aBJIEHHMM K TPOMOOUMUTApHOW TIUIa3Me Majibix 103 AlD -
JBYXBOJIHOBYIO arperarorpammy.

OtcyTcTBHE Ha arperarorpammax, IOJyYE€HHBIX IIPU MCIIOJIB30BAaHUU B Ka-
YECTBE CTUMYJATOPA ManbIx 103 AJ[P, BTOpOil BOJHBI arperayy CBUIETEIbCTBY-
eT 00 YMEHBIICHUU B TpoMOOLUTaX IpaHy, COZepIKaINX
OMOJIOTMYECKH AKTHBHBIE BEIIECTBA (HEAOCTATOYHOCTh MyJa XpaHEHUs),
WIN O HAPYIIEHUU PEaKIIUU BEICBOOOXKIEHUS 3TUX BEIIECTB U3 TPOMOOIIUTOB.
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MeToabl HcCIeA0BAHUS KOATJIALMOHHOIO reMocTasa.

B ocHoBe OosblIMHCTBA 1a00PATOPHBIX TECTOB OLEHKH IMJIa3MEHHOI'O 3BeHa
reMOoCTa3a JICKUT KAOMUHZ08bLI MEMOO.

[IpyHIMD BCEX KIOTHMHIOBBIX TECTOB OCHOBAH HA  OMNpPEIECICHUU
BpeMeHHu o0pa3zoBaHusi (UOPHUHOBOTO CTycTKa (clot — CryCTOK) mocie 100aBIeHuUs
B HCCIIEAYEMYIO TUIa3My MOHOB KajlbLIMsl M aKTUBATOpa TOTO ATara KOaryJslHOH-
HOT'O reMOCTa3a KOTOPbId HAC HHTEPECYET.

MeToabl OLEeHKH KOAryJsifuOHHOro remocraza AYTB (akTtuBupoBaHn-
HOE YACTHYHOE TPOMOOILUIACTHHOBOE BpeMsl).

AYTB wncnosb3yercss Kak CKPUHHHIOBBIA TECT JJII OLEHKUM BHYTPEHHETO
yTH aKTUBAIUU KOaryJisiLiHOHHOT O reMocTasa, CKpPUHUHIOBOU
JUArHOCTUKHU BOJYAHOYHOI'O AHTUKOAryJsSIHTa U MOHUTOPUHIA 32 aHTHKOATYJISIHT-
HBIM JICICTBUEM I'E€IIAPUHA.

Meton 0OCHOBaH Ha U3MEPEHUU BPEMEHU CBEPTHIBAHUSI OECTPOMOOLIUTAPHOM
TJ1a3MBI npu n00aBlieHUA B HEe ONTUMAJILHOTO KOJINYECTBA
KaJblUS ~ XJIOpUJA WIM KAaoJuHA, 4YTO OO0OecleuyrMBaeT CTaHAapTU3AIUIO
KOHTAKTHOM akKkTWBM3anuMu (akTopoB cBepThiBaHus. Pearent mua AUTB
COJIEPKUT KOHTAKTHBIN aKTUBATOpP (CycreH3us kaonuHa) u pochomunuast (keda-
JIVH). KoHTakt  mia3mel c 4acTULIAMHU KA0JIMHA  CTUMYJHUPYET
npoaykiuto aktuBHoro ¢akropa XII (XIla), mpemocraBisis MOBEPXHOCTH IS
(GYHKIIMOHUPOBAHMS BHICOKOMOJIEKYJISIPHOTO KHHUHOTEHA, KAJUTMKpEenHa U (pakTo-
pa Xlla. ®ochomumuabl HEOOXOTUMBI JJIs1 00pa30BaHUS KOMIUIEKCOB ¢ aKTUBHBIM
¢dakropom X (Xa) u MPOTPOMOUHOM.

[Tocne onpenenéHHOro BpeMEHH MHKYOAIlMH B PEAKIIMOHHYIO CMECh 100aB-
JSETCS XJOpUA Kaablus. TeM caMbIM HMHUTHPYETCS 3aIlyCK CBEPTHIBAHUS MO BHYT-
pPEHHEMY MYTH U BBISBISIETCS BO3MOXHBIA AePUIUT (HAKTOPOB, YUACTBYIOIIUX B
HEM, JIM00 HAJIMYMe UHTMOUTOPOB CBEPTHIBAHMUS.

Ykopouenue AYTB wHoT1a onipeiensieTcs y O0JIbHBIX ¢ TpoMOoduauei. 1o
MOKET OBITh CBSI3aHO C PE3UCTEHTHOCTHIO (hakTopa V K akTUBHOMY TpoTenHy C,

NOBBIINIEHHBIM ypoBHeM ¢akTopa VIII unu axTuBUpOBaHHBIX (HaKTOPOB
cBepThiBaHus. OnHako yanie Bcero ykopouenue AUTB oObsicHsieTcs HapylleHus-
MU pabOThI C KPOBBIO Ha MPEAHATTUTUYECKOM JTarle.

Yonunenue AYTB npoucxooum npu:

® BpOXKJIEHHOM WM npuobpereHHoM aeduumre dakropos I, V, VIII, IX,
X, XI, XII, npexkammkpenHa, cHWwKeHHH akTtuBHOcTH ¢-VIII Ha done
oose3nu Bunebpanaa;

® JICYEHUU TEMaPUHOM, TUPYJMHOM WJIH ANPOTUHUHOM (MHTMOUTOpP KOH-
TaKTHOM (pa3bl KOATYISIIN);

® npucyrcTBUU B KpoBU [1/{®, BOT4aHOYHOTO aHTUKOATYJISIHTA;

® HapylIeHUU QYHKIUHU [TEYEHU;

e xoarynonaruu norpednenus (JABC-cunapom);

® TspKeN0oN TuchUOpUHOTreHEMUN WK apUOPUHOTCHEMUM.
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IIporpomounoBoe Bpems (II'TB).

[IporpoMOMHOBOE BpeMsi — WIMPOKO MCHOJIB3YEMbI CKPUHUHIOBBIM
TECT Ui OLUEHKM BHEIIHETO IyTH AaKTUBALMU KOAryJSIMUOHHOTO TIeMOCTas3a.
[ITB oOblyHO WCHONB3yEeTCS sl ompenesieHus akTUBHOCTH (akTtopa VII u
KOHTPOJIS 32 JICYEHUEM HENPSIMBIMU aHTUKOATYJITHTAMMU.

IITB npencrapisieT cob0l KOAryJsSIIMOHHBIM TECT, B KOTOPOM OIPEAEISIOT
BpeMsi  CBEpPThIBaHMSI IUIa3Mbl MAlMEHTa Tocjie  J00aBleHHsT K  He
CMECH TKaHEBOTO TPOMOOIUIACTMHA M HMOHOB KaJIbLIMsl, YTO MPUBOJUT K 3a
IyCKY CBEPTHIBAHHUS 11O BHEIITHEMY ITYTH.

HITB yonunsemcs npu: nedpunure dakropoB VII, X, V, mporpomOuHa u
bubpuHOTEeHa, B TOM YHUCJIE MPHU TSKEIBIX 3a00JIEBAHUSIX MEYEHU, HATUYUU AyTO-
aHTUTEN TPOTUB (PAKTOPOB CBEPTHIBAHMUS.

Cywecmeyem HecKkobKO cnocobom evipasicerusi IITB:

o IIpompomounoeswtii undexc (IITH) = I1BctannaptHoit minazmsl/ [1Bnarm-
enta (0,8-1,2). VYBenuueHue CBUAETEIBCTBYET O THIEPKOATYJALMH, a
YMEHBIIIEHUE O TUIOKOATYJISIIUH.

o Jlpompomobunoeoe omnowenue (II0 wunu PR) = IIBnauuenra
/1IBctanpaptHoit nasmel (0,94-1,1).

®  Mescoynapoonoe nopmanuzoeannoe omuouwienue (MHO unu
INR), x0TOpOE pacCUUTHIBACTCS CIETYIOMNUM 00pa3oM:

MHO = no"""

MUY (ISI) — MexayHapOoaHbIA MHAEKC YyBCTBUTEIBHOCTU, COOTHOCSIIUN
aKTUBHOCTb TKaHEBOTO (DakTopa W3 JKUBOTHBIX MCTOYHUKOB CO CTaHIAapTOM
TKaHeBOro ¢akTopa y uenoBeka (pekomenayemoe BO3 3nauenne MUY 1o 1,2).

TpomounoBoe Bpems (TB).

Meron  3akioyaeTcss B ONPEIEICHUM  BPEMEHUM  CBEPTHIBAHMS
1a3Mbl Ipu 10OABJIEHUH B HEE pAacTBOpa CTaHJIAPTHOTO TPOMOMHA, KOTOPBIA 00-
JajaeT CroCcOOHOCThIO MHIYIIMPOBATh MpeBpaiieHue ¢pudpuHoreHa B ¢pubpun 6e3
y4acTusi Apyrux GaKTopoB CBEPTHIBAHUS KPOBU.

Onpenenenue TPOMOWHOBOTO BPEMEHU MO3BOJISIET OIICHUTD
KOHEYHBII 3Tan KOoaryJsIIUOHHOTO remocrtasa (¢pubpunoobpasoBanue). TB 3aBu-
CUT OT KOHIeHTparuu (uOpuHOTreHa, €ero CBOWCTB W  HalU4us B
KpOBH MHTUOUTOpPOB TpomOuHa (remapuH, antutpomoOun III). Ompenenenue TB
WCITIOJIB3YIOT B IEJISIX BBISIBICHHS TUCHUOPUHOTEHEMUN W OIIEHKU aHTUKOATYJISTHT-
HOM aKTUBHOCTHU KPOBH.

[IpononrupoBannoe TB HaOmomaercs m0pU 3HAYUTEITHHOM CHIDKCHHUH
ypoBHs  (ubpuHorena kpoBu (menee 0,5 r1/1), HaIMYMM TOPOIYKTOB
Jerpaganuu ¢ubpuHa, B TOM qucIie npu JABC-cunapowme,
TPOMOOJUTUYECKOM Tepanmuu WM MPUCYTCTBUM B KPOBH  aHOMAJIbHBIX
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dbopm (ubpuHOTEHA (TIpM BPOXKICHHOW MATOJOTUU W BCIEICTBHE 3a00JeBaHUIN
TICYCHH ).

[IpucyrcTBME aAHTUKOAryJsSIHTOB TMPSMOIO  JIEUCTBHsS, B  YacCTHOCTH
renapuHa, TaK’Ke BbI3bIBACT YAJIMHEHUE TPOMOMHOBOTO BPEMEHH (KOMIUJIEKC Terna-
PUH-aHTUTPOMOUH HEUTpaNU3yeT A00ABICHHBIM TPOMOUH). AHTUKOATYJISHTHI He-
IPsIMOTO JICUCTBUSL HE BIIUSIIOT HApe3yJbTaThl TeCTa. Y UIMHEHHE TPOMOMHOBOIO
BPEMEHHU, TOMUMO 3TOT0, MOXKET OBITh CBSI3aHO C MPHUCYTCTBHEM ayTOAHTHUTEIN K
TPOMOWHY WJIM HAJTMYUEM B TUTa3ME MaparnmpoOTEHHOB, KOTOPBIC MPEMSTCTBYIOT TO-
JUMEpPHU3alid MOHOMEPOB (hrOpuHa.

Yonunenue mpombunogo2o pemeru Hab.100aemcs npu:

e runopudbpunorenemun (Menee 0,5 r/mn);

¢ nuchubpruHOTreHEMUH (HACJIeICTBEHHbIE, TPUOOPETEHHBIC);

® TIOBBINICEHHOM COJIEPKaHWUU B KPOBH MPOAYKTOB Jerpamanuu (GpuOpuHa
(ABC-cunapom; GpuOpUHOIUTHYECKAS TEPATTHS);

® IPUCYTCTBUM B KPOBU AHTUKOATYJSHTOB MPSIMOTO ACHCTBUsA (remapuHa,
TUPYIUHA, CAHTETHYECKUX aHTUTPOMOWHOB);

® MapanpoTeHHEMUH.

Ykopouenue mpombunogoeo epemeru modicem npouzoumu npu.:
® OBBILLIEHHOM pucke TpoMOooOpazoBanus (I-g cragus IBC-cunapoma);
® 3HAUUTEJIHLHOM IMOBBIIIEHUH KOHLIEHTpaluu (uOpHUHOreHa B KpOBH.

DOuOpPUHOTEeH.

OuOpUHOreH MpeacTaBiIsieT co00l OENOK, CUHTE3UPYIOUIUICS B NEYEHU U
SIBJISTFOIITUIACS. TIpeAnIecTBeHHUKOM GubpuHa. OnpenencHue KOHIEHTparu ¢Guo-
pPUHOTEHA B IIJIa3M€ KPOBH SBJISIETCS] OJTMH U3 PYTHHHBIX TECTOB KOATYJIOTPAMMBI.

MeTtoab! onpeneseHusl.

Onpenenenue no Kaayccey.

Omnpenenenue pudpuHorena mo Kmayccy cunraercs Hanbosee aaeKBaTHBIM
TECTOM, BBIIIOJIHAETCS Ha Koaryjomerpax. OHO OCHOBAaHO Ha OINPEAEIICHUH BpeMe-
HU 00pa30BaHUsl CTYCTKa MpH J0OABJIEHWU BBICOKOW KOHIEHTpAIMK TPOMOWHA K
pazo6asiennoi B 10-20 pa3 mnazme. [Ipu sTom morapudm BpeMeHH 00pa3oBaHUS
CryCTKa IPsIMONPOINOPIIMOHAJEH Jorapudmy KOoHLEHTpaluu ¢udpuHorena. Eciu
BpEMsl CBEPTHIBAHUSI OYEHb KOPOTKOE (<5 C), TO TECT MPOBOJUTCS C MCIOJIb30Ba-
HUEM pa3BeIeHHOM Iu1a3Mbl. ['enaprH He OKa3bIBAET BIMSHUS HA PE3yJIbTAThI OIl-
peneneHus.

I'paBuMeTpUYeCKHA METON.

[TpuHIIMTT TaHHOTO METOJIa 3aKJIF0YAeTCS B BHICYIITUBAHUH M B3BCIIMBAHHUH
CTYCTKa, KOTOPBIA oOpa3yeTcs mpu AoOaBieHnr K 1uiazme 0,2 Ml CTaHAapTHOTO
pacTBopa TpoMOHHA.

TypOuaumerpudyeckuii MeTO.
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[Ipu sToM ompeneneHue (GUOpPHMHOreHA OCYIIECTBISAETCS MO H3MEHEHUIO
MYTHOCTH TUTa3Mbl C UCTOJIB30BaHUEM OaTpokcomMOMHA. MeToN MHUPOKO HCIIONb-
3yeTCs MPY aBTOMATUYECKUX BapuaHTaxX onpeaeseHus: GuOpruHOreHa.

NMMyHOXHMHYECKHE METO/IbI.

MeToapl U3 TaHHOUM TPyNIbl OCHOBAaHBI Ha TypOMAMMETPUYECKOM HIIM HE-
denoMeTpuIecKoOM Crocode perucTpalui, UCIOIb30BaHNHU MOJMKIOHAIBHBIX aH-
TUTEN ¥ aJanTHPOBAaHBl K UMMYHOXMMHUYECKUM aHanu3aropaM. Kak mpasuiio, s
Ka)XZ0r0 MMMYHOXHMMHYECKOTO aHAIM3aTopa MpUMEHSETCs crennuuueckuii TecT-
HaOop Ha (ubpuHOTreH. HeqocTaTkoM TaHHBIX METOJOB SIBIISIETCS TO, YTO OHHU HE
muddepeHIMPYIOT HAaTUBHBIA (UOPUHOTEH M MPOAYKTHI €ro JAerpajaluu. ITo
0COOCHHO Ba)XHO NPHU BEIECHUU OOJBHBIX, KOTOPBHIM MPOBOJUTCS TPOMOOJIUTHYE-
CKas Tepanwsi, Mpu oOmHPHBIX TpoMOo3ax u JIBC-cunapome, Korja IpOUCXOAUT
3HAUYMTENBHOE yBennueHue B mazme 111P.

Knunuueckoe 3nauenue:

®ubpuHoreH - octpodazupiii Oemok. Ero KOHIEHTpalusi yBEIMYHUBACTCS
NIpU TSOKENBIX OaKTepuaNbHBIX MH(DEKIHMAX, TpaBMax U TpoMOo3ax. K 3HaunTenb-
HOMY POCTY YpOBHs (pMOpHHOTEHA MPUBOIAT 3a00JIeBaHUs MOUYEK (MTHUETOHEDPHT,
TJIOMEpPYJIOHEPPUT, TEMOJUTUKOYPEMUIECKUI CUHIPOM), KOJUIAr€HO3bI (PEBMATO-
UIHBIA apTPHT, y3€JIKOBBIA TMEpUAPTEPUUT), HOUHAS MAPOKCHU3MAIbHAS T€MOTJIO-
OuHypus, HOBoOOpa3oBaHus (pak yerkux). [Ipu aTepockiepo3e HabmOgaETCS yC-
TOMUYMBOE yBenuueHHe (PUOPUHOTEHA, TPYAHO KOPPUTHPYEMOE JIEKApCTBEHHBIMU
npenapaTamu. PUCK pa3BUTHS CepACUHO-COCYIUCTBIX 3a00JI€BaHUM MPU 3TOM IO-
BBIIIAETCS MPOMOPIIMOHATIBHO POCTY €ro ypoBHs. [loBbIlIeHHE KOHIEHTpALUU
bubprHOTeHa B TUTa3Me KPOBU OOIBHBIX CEPIICUYHO-COCYIUCTHIMU 3a00JIEBAaHUSIMU
IpeauecTByeT pa3BUTHIO MH(papKTa MUOKapAa U uHCynabTa. Koppensuus mexmay
YPOBHEM JIaHHOTO OejlKa M Pa3BUTHUEM 3THUX OCJIONKHEHHH OCOOEHHO YETKO Mpo-
CJI©)KMBAETCS y MAIMEHTOB MOJIONOTO Bo3pacTa. OmnpeneneHue ypoBHs GUOPHUHO-
T€Ha SIBIISIETCS OJHUM M3 HanOoJiee YyBCTBUTEIBHBIX TECTOB JJIs BBISBICHHS Oec-
CUMITOMHBIX CTaJUN TOPAXKESHHSI TepUPEPUUECKUX COCYIOB.

JucpubpuHoreHemMusi MpeACTaBiseT o000 OTHOCHTETBHO YacTO BCTpE-
YaroIIeecss COCTOSTHUE, PUYEM OHO MOXKET OIPENESAThCS HECKOJIBKUMHI MYTaIlHsI-
MU, OJTHU U3 KOTOPBIX HE COMPOBOXKIAIOTCS, a APYTUe COMPSDKEHBI C KPOBOTEYE-
HUSMU.

CHmxeHne KoHIeHTpauuu (uOpuHOreHa B IIa3Me HaOmrogaercs
npu:

® BPOXKJIECHHOM JEePUITUTE;

® [ICYEHOYHO-KJIETOYHOW HEJJOCTATOUYHOCTH;

¢ JIBC-cunapome;

® OCTPBIX (PUOPHUHOTUTUYECKUX COCTOSHUSX;

® MOPAKEHUAX KOCTHOTO MO3ra (JIEHKO3, OIyX0JIeBble METacTa3bl).

Pegpepenmmnvie 3nauenusn:
2-4 r/n.
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OmnpenesieHue BHICOKOMOJIEKYJISIPHBIX IPOU3BOAHBIX (UOPUHOTrEHA.

Haunbosiee BaKHBIMU B MPAKTUYECKOM OTHOILIEHUU BBICOKOMOJIEKYJISIPHBIMU
POU3BOAHBIMU (PUOPUHOTEHA SABJISIFOTCS:

1)  Pacmeopumvie puopun-monomepnuvie komniaekcol (POMK).

Onu npencrapisieT co00M BEICOKOMOJIEKYJISIPHBIE PACTBOPUMbBIE KOMILIEKCHI
budpuH-MoHOMepa ¢ GUOPUHOTCHOM M C MPOAYKTAMH paciierieHus: GpuopuHore-
Ha/¢ubpuHa. B Hopme POMK He oOHapyxuBaroTcs. VX mosiBjeHre B 1jIa3Me CBH-
JIETeNIbCTBYET O HApyLIEHUW IMpoliecca HOPMAaJbHOW MOJuMepu3anuud (QuOpuH-
MOHOMEPOB.

2)  Ilpooykmur oecpadauuu ¢uopunozena (I1/[®). BeuectBa, B HE
OOMBIINX KOJMYECTBAX OOpa3ymroliuecs U B HOPME B pe3yibTaTe pacUIeTICHUs
¢ubpuHa.

Omnpenenenue pacTBOpUMbIX (PUOPUH-MOHOMEPHBIX  KOMILJIEKCOB
(POMK).

JIns BeisiBneHuss POMK B kiIMHHMKE 4Yalle WCHOJbB3YIOTCA TaK HA3bIBa€MbIC
napaxoa2ynsyuoHusle mecmol. OHM OCHOBaHbI Ha (peHOMEHE He(hepPMEHTATUBHOIO
ceepthiBanusi POMK npu noGaBiieHnu K 1ia3me, B KoTopoi coaepxkarcs POMK,
50% pacTtBopa 3TaHosa uiu 1% pactBopa npoTaMuHa cyibdara.

Ilpoba ¢ 50% pacmeopom 3manona siBnsiercs 0ojee 4UyBCTBUTENIbHOU. B
npobupky HabuparT 0,15 mi 50% stanona u 0,5 M mwia3mel. E€ BCTpsIXuBaroT u
MOMEIIAIOT B IITAaTUB MpU KOMHATHOM TemmepaType. [Ipoba pacuenuBaercss Kak
MOJIOKHUTENNbHAS, eciii yepe3 1—-10 MuH B mpoOupke 00pa3yercs refb.

IlIpooba ¢ npomamuna cyavghamom 1n0O3BONISET BBISIBUTH HE TOJIBKO MOJIUME-
puzanuio (GuOpUH-MOHOMEPOB, BbICBOOOXKAarommxcsi u3 POMK, Ho u oGHnapy-
KUTh OCAKICHHE PAaHHUX MPOAYKTOB pacuierieHus: pudpunorena/pudpuna. Ile-
pEa HA4YaJIOM UCCIEeI0BaHUs MPEIBAPUTEIBHO FOTOBAT S pa3BeaeHuil 1% pacTBopa
npotamuHa cyiabdara (B 5, 10, 20, 40 u 80 pa3). B kaxmoe u3 NpuUroToBICHHBIX
pazBenenuit 1o6aBisaoT 0,2 M miasMel. [Ipobupku octaBisaoT Ha 30 MUH TpH
KOMHATHOM Temmneparype. OneHka pe3yJbTaToB MPOBOJUTCS TaK e, KaKk U B MPO-
0e ¢ aTaHonoM. B HOpMe oTpuIaTeNbHBIN pe3yabTaT 0OHAPYKUBAIOT BO BCEX pas-
BEJICHUAX MpoTaMuHa cyib(ara. Eciu XxoTs Obl B 0JHOM U3 pa3Be/leHUl 00pa3yeT-
Csl Tellb, PE3YJIbTAT OLEHUBAETCS KAK MOJIOKUTEIbHBIMN.

[TonoxuTtenbHas mpoba ¢ ATAHOJIOM, a TAKXKE IMOJIOXKUTEIbHBIA pe3yiabTaT
MPOTaMUHCYIH(GATHON MPOOBI B MEPBBIX JBYX Pa3BEICHUSX CBUACTEILCTBYET O
Hamnunu B mazmMe POMK. OGpa3oBaHue resisi BO BCEX pa3BEACHHSIX MPOTaMUHA
cynbdara OOJBINE XapaKTEPHO JJIsl TMOBBINICHHS] YPOBHS PaHHHUX MPOJYKTOB pac-
mierieHus: pudbpuHoreHa/pudpuHa.

[TonoxxutenpHble pe3yapTaThl 00eux mpod Berpewarotess npu  JIBC-
CHUH/IpOME, a TaK)K€ MAaCCHUBHBIX TpoMO003ax U TPOMOOIMOOIHSIX, COMPOBOXKIA0-
HIMXCS aKTUBALMEN cucTeMbl GUOPUHOIU3A.

Onpenesienue npoaykToB aerpagauuu ¢pudopuna (IJIP)
D-numepsi.
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D-aumepsl — 3T0 crnienuduUeckue MpOAYyKThI Aerpanganuu GudpuHa, odpa-
3yIOIUECS B MPOIECCE JIM3KCA CTYCTKA KPOBH IO/ BIUSHUEM TUIa3MHHA U HEKOTO-
pbix Hecnenupuueckux GuOpuHOIMTUKOB. KOHIeHTpamus D-mumepoB B CBIBO-
POTKE TPOIOPIMOHATIbHA AaKTUBHOCTU (PUOPHHONN3A M KOJIMYECTBY JTH3HPYEMOTO
¢ubprHa. DTOT TECT MO3BOJISIET CyIUTh 00 MHTEHCUBHOCTH TPOLIECCOB 00pa30Ba-
HUSI ¥ pa3pyiieHust GUOPHHOBBIX CTyCTKOB.

Omnpenenenrie D-nuMepoB MOXET MPOBOIUTHCS WUMMYHO(DEPMEHTHBIM Me-
TOJIOM C HCIIOJIb30BaHUEM MOHOKJIOHAJIBHBIX aHTUTEN, UMMyHOau(Ddy3uu, mero-
JIOM TYpOUAMMETPUH, a TAKXKE JTATeKC-arTIIFOTHHAIIHH.

Tosviwenue yposus D-Oumepos B KpOBH HAOIIOIACTCS TPU BEHO3HBIX
TpoMO03ax, arepoTpomMb03e, TpoMO0IMOOIMHK JerouHoi aprepuu, JIBC-cunapome,

IIPY MaCCHBHBIX OIEPATUBHBIX BMEIIATEIHCTBAX.

Ha conepxanne D-nmumepoB BAHSIIOT Takue (DakTopbl, Kak pa3mep TpomoOa,
BpeMsi OT Hayuayia KIMHHUYECKHX IMPOSBICHUH J0 Ha3HAUCHHS aHTUKOATYISTHTHOM
Teparnuy, JUIUTEILHOCTh IPUeMa aHTHKOAryJIsTHTOB.

KoHe4HbIil ypoBeHb 3HAHUIA.

1. Tpomobouyumawr oopazyromces 6:
1) cenme3enke

2) KOCTHOM MO3TI¢

3) numdaTuyecKux y3nax

4) BCce OTBETHI IPABUIIHHBIC

5) NIpaBUIBLHOTO OTBETA HET

2. Tpomboyumonenusn xapakmepna ona:
1) KpacHyX” HOBOPOKIAECHHBIX

2) my4eBoi 00JIe3HU

3) ABC-cunapoma

4) BUY-undexunn

5) BCE MEPEYUCICHHOE BEPHO

3. Houikunoyumos - Imo uzmenenue:

1) bopmbl 3pUTPOITUTOB

2) pazMepa SpUTPOLIUTOB

3) UHTEHCUBHOCTH OKPACKH SPUTPOLIUTOB
4) oObeMa 3pUTPOILUTOB

5) Bcex mepevrcIeHHBIX MapaMeTPOB

4. IToocuem pumpouyumos peKomeHoyemcs npoeooumsv cpaszy nocjie 63s-
mus Kpoeu npu:

1) >xene301eUIIUTHBIX aHEMUSIX

2) FEMOJIUTUYECKUX aHEMHIX
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3) amIacTHYECKUX aHEMHUSX
4) B1,- neUIMTHBIX aHEMUSIX
5) BCeX MEPEUYUCIECHHBIX aHEMUSIX

5. OcnoeHblM IHEP2eMUYECKUM CYOCMPAMOM 8 IPUMPOUUNMAX ABIACHCA:
1. rmroko3a

2. ¢ppykTo3a (6amr - 0)

3. munusl (6amr - 0)

4. rimroratroH (6amr - 0)

5. rmukoreH (6anmn - 0)

6. /Ina noocuema mpomooyumoes mosrcem 0blmov UCNOIb306AH 11000 U3 he-
PeyUC/IeHHbIX MEemo008, Kpome:

1) B kamepe ¢ npuMeHeHneM (Paz0BO-KOHTPACTHOI'O YCTPOHCTBA

2) B Ma3Kax KpOBHU

3) B kamepe ['opsieBa

4) Ha TEMATOJIOTUYECKOM aHAIN3ATOPE

5) TpoMOO3TaCTOTpaMMBbI

7. OcHo6HYI0 maccy mpomMoOoOuumos nepughepuyeckoii Kpoeu 300poewix io-
oeil cocmaegnaom:

1) roHbIC

2) 3penble

3) ctapblie

4) popMbI pazapakeHus

5) pereHepaTuBHbIE

8. Cnuswcenue Konauuecmea mpomooyumoe 6 nepugepuueckoi Kpoeu npo-
ucxooum ¢ pesynvmame:

1) penyKimyu MerakapuoIMTapHOTO ammapaTa KOCTHOTO MO3Ta, HapyIICHHUS
OTITHYPOBKH TPOMOOITUTOB OT METAaKaPUOIIUTOB

2) CHUKCHHSI TIPOJIOJKUTEIILHOCTH KU3HU TPOMOOITUTOB

3) IOBBIIIICHHOTO TTOTPEOIEHUST TPOMOOITUTOB

4) pa3pyImieHus: TPOMOOIIMTOB aHTUTPOMOOIIUTAPHBIMY AHTUTEIIAMU

5) Bcex MepevrcIeHHBIX TPUINH

9. PeakmueHblil mpoMOOUUMO3 8603MONHCEH NPU:
1) kpoBOTEUEHNH

2) onepaTUBHOM BMEIIATEIbCTBE

3) MaJbIX 103aX MOHU3UPYIOIIEH pagualuu

4) 3710KaueCTBEHHBIX HOBOOOPA30BaHUX

5) BCEX MEPEUYMCIIEHHBIX COCTOSHUAX
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10. Iogviuenue Konuuecmea mpomooyumoe HadawOaemca npu Jio-
00M u3 nepeyucieHnblx 3a001€6anull, Kpome:

1) HayaabHOTO MEepUoa XPOHUUECKOTO MHUENIOIEeIK03a

2) muenodguodbposa

3) spUTpeMuU

4) Bi,-nepuiuTHOM aHEMUH

5) BCeX MEPEUMCIIEHHBIX COCTOSHUAX

11. Buvipasicennaa mpomooyumonenua naonrooaemca npu:
1) my4eBoii 6one3Hu

2) neunure BuTamuHa By, 1 HoameBoit KuCI0ThI

3) amIacTHYECKUXaHEMHUSIX

4) ocTpoM JelKo3e

5) Bcex nmepevrciIeHHbIX 3a00JIeBaHUAX

12 B npoueccax zemocmaza mpomooyumeul 8bIN0JIHAOM QYHKUUIO:
1) anrunorpouuecKyro

2) aAre3UBHYIO

3) KoaryJsiiMOHHYIO

4) arperalluOHHYIO

5) Bce mepeyucieHnble PyHKINN

13. Hoocuumano 80 mpomooyumos na 1000 3pumpoyumos, xKonuve-
cmeo Ipumpoyumoe 6 kposu pasno 4,0x1012/n, yucno mpomooyumos ¢ Kpoeu
cocmaenaem:

1) 240x 109/
2)280x 109/t
3) 300x 109/
4)320x109/1
5)340x 109/

14. Tpomoouumer oopazyromcesn u3:
1) razmoOiacra

2) MueaobaacTa

3) Merakapuobiiacta

4) pubpobmacra

5) numdobnacta

15. Tpomoboyumonamuu He cOnpoBOHCOAIOMCA:
1) ynnuHeHreM BpeMeHU KPOBOTECUCHUS

2) yIJIMHEHUEM BPEMEHU CBEPTHIBAHUS

3) Hapy1IeHreM 00pa30BaHus TPOTPOMOUHA3HI

4) K-aBuTaMruHO30M
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5) HU OJTHUM U3 TIEPEUUCICHHBIX 3PPEKTOB

16. Tpomobouumonenueii conpoeor coaromes 6ce nepeuucieHnsvie 3a60-
J1eeanus, Kpome:

1) runepcruieHn3ma

2) AIBC-cunapoma

3) remouinu

4) cungpoma Kazabaxa-Meputra

5) HA OAHOTO U3 MEPEUNCIEHHBIX

17. Quopunooobpazoeanue ciedyem KOHMPOIUPOBAMb:

1) ®ubpuHoreHom

2) [IpoTpOMOMHOBBIM BpeMEHEM

3) AKTUBUPOBAHHBIM YaCTUYHBIM TPOMOOILJIACTUHOBBIM BpeMeHeM (AUTB)
4) Aatutpom6unom III

5) Onpenenenuem nporeuna C.

18. AHMUKOAZYNAHME HENPAMO20 OClUCMEUs MOMCHO KOHMPOIUPO-
eamyp:

1. Bpemenem cBepThIBaHUS

2. TpOMOMHOBBIM BpEMEHEM

3. I[IporpomOuHOBBEIM Bpemernem (MHO)

4. [Ipoxykramu nerpaganuu GuOpuHa

5. Aututpom6bunom 111

19. Ilpu cemopunuu umeemcesa oepuyum gpaxmopos
1) ITma3mer

2) TpoMOGo1IUTOB

3) Jleliko1uTOB

4) DHA0TENMUsA COCYI0B

5) ®ubpunonuza

20. Tpomounooopazoeanue ciedyem KOHMPOIUPOBAMb:
1) TpOMOMHOBBIM BpeMEHEM

2) ®aktopom XIII

3) ToJIepaHTHOCTBIO IJIa3Mbl K T€apUHy

4) [IpoTpoMOMHOBBIM BpEMEHEM

5) Aututpom6bunom 11
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TEMA: BUOXUMHUYECKHUE MAPKEPBI KOCTHOI'O METABOJIU3MA -
IIEJIOYHA ST ®OCDATA3A, MOHU3MPOBAHHBIN KAJIBLIWI U ®OCDA-
TbI.

OcHoBHbBIE BOIIPOCHI TEMBI.

1) OO6pa3oBaHre KOCTHOW TKaHU

2) DYHKIIMU KOCTHON TKaHU

3) MexaHu3Mbl pa3pylIeHHss KOCTHOW TKaHU

4) CocTosiHue MEeXKIETOYHOIO MaTpUKCca

5) XapakTepucThuKa OMOXUMHYECKUX MapKepOB KOCTHOT'O MeTaboIM3Ma

6) 3HaueHue Kanblus, BUTaMuHa D 1 mapaTtropMoHna B (hyHKIIMOHUPOBAHHUH

KOCTHOM TKaHH; MUIIICHU 1 MCXaHU3MbI I[eﬁCTBI/Iﬂ KajJablus.

AKTYaJIbHOCTb T€MBbI.

MeTa00/143M KOCTHOM TKAHH XapaKTepu3yeTcsl ABYMsl MPOTHUBOMOI0K-
HBIMH NpoueccaMu: oOpa3oBaHMEM HOBOI KOCTHOM TKaHU OCTe00JacTaMu U pe-
30pOmmen (erpamanueii) crapoil ocTeokiaacTaMu. Macca KOCTH 3aBUCHUT OT Oa-
JaHca MEXIy pe3opOruet u o0pa3oBaHWEM KOCTH B JIaHHBIN MEPUOJ BPEMEHHU B
3aBHCHUMOCTH OT KOJIMYECTBA aKTHBUPOBAHHBIX yYACTKOB PEMOJICIMPOBAHUS (KO-
TopoMmy noasepraetcs ot 2 10 10% ckenera B rox). B Hopme konndecTBO HOBOOO-
Pa30BaHHOM TKaHU SKBUBAJIEHTHO pa3pyuieHHOH. [Ipu Bcex 3a0osaeBaHusAX CKeleTa
IPOUCXOAT HAPYIIEHUS MPOIECCOB PEMOACTUPOBAHHS KOCTH, YTO COMPOBOXK/IA-
eTcs BOBHUKHOBEHNEM OTKJIOHEHH B yPOBHE OMOXMMUYECKHX MapKEPOB.

Nmerotcst o6mume Mapkepbl (OpMHpPOBaHUS HOBOM KOCTHOM TKaHU, TakKue
KaK KOocTHO-cnenuduueckas menoyHas ¢ocdaraza, 0CTEOKaIbLUUH I1a3Mbl, TIPO-
koytared I, mentuasl minasmel. K OMOXMMHYECKUM MapKepaM pe3opOIH KOCTH
OTHOCSITCSI KaJbIIM B MOYE€ U TUIPOKCUIIPOJIUH, TUPUIMHOINH MOYHU U JI€30KCH-
NUPUIUHONUH, SIBISIOMIAECS MPOU3BOJHBIMU IMOMEPEYHBIX BOJOKOH KOJUIAreHa,
CHEIU(PUYHBIX A XpsIIed U KOCTed. DTH MapKepbl BEPOSITHO MPHOOPETYT elle
OoJblliee 3HaYeHUE B OyAyIIeM, TaK KaK OHU SIBJISIOTCS BHICOKOYYBCTBUTEIHHBIMHU.
Jpyrumu mMapkepamu pe3opOLry KOCTH SIBJSIOTCS KHUCTAs TapTpaT-pe3ucTEeHTHAS
¢docdaraza mna3mbl, KOJIAr€HOBBIX TeJonenTuas! | Tuna B mia3Me U B MOU€ U He-
KOTOPBIX JIp.

[To-BuarMomy, 0COOEHHO Ba)KHBIM MOXKET OBITh OIpeneneHne aedexTa Kap-
OOKCHJIMPOBAaHUS OCTEOKAJBIIMHA IJIa3Mbl, TaK KaK TaKUM OOpPa30oM MOKHO BbI-
SIBUTH A€(PEKTH B KOCTHOM MaTPUKCE, H, COOTBETCTBEHHO, Ne(EKThl KauecTBa KOC-
TH ¢ yuyeToM Aedunura ButamuHoB D u K. BrisiBienue 3tux nedextoB siBisercs
IPOTHOCTUYECKUM IPHU3HAKOM MOBBIIMIEHHOTO PHCKa IMEpesioMa MATOYHOW KOCTH
M3-32 MOBBIIIECHHS €€ XPYITKOCTH.

Ilesounblie docdarasbl - MeMOpaHHbIE PePMEHTHI, BHICBOOOKJAIOLIHECS B
wia3my kpoBu. KoctHas menounas ¢ocdataza HecnenupuuHa, Tak KaK JaeT Ie-
pPEKpECTHbIE peakluu ¢ APYruMu uzopepmeHTamu. M3BeCTHO, 4TO KOCTHAS Iie-
JoyHas ¢pocdaraza ydacTByeT B CO3PEBAHUU MATPUKCa KOCTU M €ro MHHEpaIu3a-
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105051 " OCYIIECTBIISIET CBOE JIercTBUE pu y4aCTUU 1,25-
JTMOKCUXoJieKablndepona.

OcTeokaJbIUH - HEKOJUTAT€HOBBIN KalbIMICBA3BIBAIONIUMN OEJIOK C MOJe-
KyJsipaoit Maccoit 5700 Jla, cuHTe3upyeMbIii ocTeo01acTaMu U OJOHTOOJIaCTaMH,
KOTOPBIN ONpenensieTcss B ChIBOPOTKE KpoBU. OcTeKalblIMH OOOTAallleH raMMa-
KapOOKCUTIIyTAMUHOBOM KUCIOTOM U JJI €ro cuHTe3a Tpedyercst ButaMuH K.

IIpoxkoanaresoBbie nponentuabl . Komnaren I thna cuHTe3upyercs oc-
TebracTaMu B BHJIE MpoOKoJulareHa | Tuma, KOTOpbIi sSBisieTcsl O0MbIION MOJEKy-
JIOH, conepKanie KapOOKCH- U aMUHOKOHIIEBBIE MPONENTHIBI, OTACISIONTUECS OT
OCHOBHOW MOJIEKYJIBI MOCJE BHIOpOCA MpOKoJIIareHa u3 kietku. OunineHHass Mo-
JIeKyJa KojutareHa | tuma BkItodaeTcs B mocTpoeHue (GuOpHiuT KOCTHOTO MaTpPUK-
ca, a MPOKOJUIAT€HOBBIC MPOTENTHABl BBHIOPACHIBAIOTCSA B AKCTPAICIUTIONSIPHYIO
KUJIKOCTh. COOTHOILIEHUE MEXIY KOJMYECTBOM KOJUIareHa, OTKJIaJblBAEMOIO B
KOCTHBIA MaTpPUKC, U KOJMYECTBOM IPOKOJUIAT€HOBBIX MPOIENTHAOB, MOCTYHA0-
IIMX B KPOBOTOK, TEOPETUUYECKU paBHSAETCS 1, MO3TOMY YpOBEHb MPOKOJIJIArEHO-
BbIX MPONENTUAOB MO3BOJIIET CYAUTh O BO3MOKHOCTH OCTEO0JIACTOB MPOAYLUPO-
BaTh KoyutareH I tuma.

IupuaANHOIUH U 1e30KCUITUPUAUHOIUH TIPEJICTABISAIOT co00il  oOpa3ye-
MbI€ U3 JIM3MHA U TUJIPOKCWIM3WHA MUPUIAMHOBBIE COEAUHEHUs, (hopmupyromume
NIEPEKPECTHO-CBSI3aHHbIE KOBAJIEHTHBIE CBSI3U, CTAOMIIM3UPYIOIIME MOJIEKYIY KOJI-
nareHa. [Ipu uccnenoBanun 0cOOEHHOCTEN pachpeeieHus MUPUIUHOBBIX CBSI3EH
KOJUTareHa B Pa3IMYHBIX THUIAX COCAUHUTEIHHOW TKAaHHW OBLJIO YCTAHOBIICHO, YTO
KOCTHAsl TKaHb SIBJISIETCSI OCHOBHBIM MCTOYHUKOM MUPUIUHOINHA OMOJIOTHYECKUX
XKUJKOCTEN opranu3zma. XoTsl B KOJIMYECTBEHHOM OTHOIICHUU MUPUANHOJIMHA KaK
MEKMOJIEKYJISIPHAS CBSI3b KOJUIAr€HOBBIX MOJIEKYJ MpeoOJiajaeT B XPSIIEBON TKa-
HU, CYXOXUJIUSAX U CBSI3Kax, 00Jee aKTUBHBIM METa0OJIM3M KOCTHON TKaHHM BCETr/ia
MPUBOJUT K TOMY, YTO ONPEAEISIEMBIA B MOYE MUPUTUHOINH UMEET NPEUMYILECT-
BEHHO KOCTHOE MPOUCXOXKAECHUE. [[€30KCUTUPUINHOINH B OTINYUE OT HUPUAUHO-
JMHA 0OHApPYKMBAETCS B OCHOBHOM B KOJIJIAr€HE KOCTHOM TKaHH, B KOTOPOW COOT-
HOILICHWE (MUPUIUHOINH):(1€30KCUMTUPUANHOINH) cocTaBisieT 4:1. Crnenyer oT-
METHUTb, YTO 3TO COOTHOIIEHUE COXPAHSIETCS B MOYE B3POCIBIX, IJI€ HA JOJIO Jie-
30KCUMMUPUIUHONMHA TIpuxoautcs 20-22% oT 00I11ero YpoBHsI SKCKPEIUU MUPH-
JVHOBBIX CBSI3€M KOJUIAr€HA, 4TO SIBJSETCS €lIe OJJHUM KOCBEHHBIM J10KA3aTENbCT-
BOM CIEIU(DUIHOCTH 00OMX aHAJIOTOB JJIsi KOCTHOW TKAaHH.

Haun0oJiee TOYHBIM MapKepOM KOCTHOIO 00pa3oBaHMs B HacTOsIIee
BpeMs MPU3HAKT UCCIEA0BAHNE COAEPKAHUS OCTEOKANbIMHA B KPpoBU. Hau-
0oJ1ee MHPOPMATHUBHBIM MAPKEPOM KOCTHOM pe30pOuMHU SABJIAETCH H€OKCUITH-
PUINHOJIHH.

B nocnennee BpeMs akTyalbHbIM CTAHOBHUTCSI NTOAXOJ, COTJIACHO KOTOPOMY
[0 OJHOMY aHAJIU3y MOYM WJIA KPOBU MOKHO BBIYMCIUTBH JJISI JAHHOIO WHIVBH-
JyyMa TOTEepI0 KOCTHOM MAaccChl, OLIEHHBAsl HAMYUE ONpPENeNIEHHbIX OMOXUMUYe-
CKUX MapKepoB C YYETOM BO3pacTa, Macchl Teia u pocta. [lomobHoe uccnenona-
HUE, TPOBEJECHHOE BCKOPE IMOCJE HACTYIUIEHUSI MEHOIIAay3bl, MOKET MIOMOYb OIpe-

68



JEHUTh, €CTh JTU HEOOXOAMMOCTh B MPOBEJICHUN MEIUKAMEHTO3HOM Teparnuu, €Ciu
BBISIBJISIETCS TOBBIIICHHBIA PUCK BO3HUKHOBEHHS neperaomMoB. Kpome Toro, ober-
yaeTcs noadop auddepeHImpoBaHHON Tepanuu («ObICTpas WM MEIJICHHAs TMoTe-
P KOCTHOM TKaHW»), MOXKHO 0oJiee 3p(PEeKTUBHO MOHUTOPUPOBAThH Te€UCHHUE 3a00-
JeBaHus (TO €CTh U3MEHEeHUs (peHoTurna) u 0osiee Toro, ycnex B JCUEHUH JOCTUra-
eTcst OpicTpee 0e3 MPUMEHEHUS CII0KHOT0 00opynoBanus. Takoil moaxoa K mocra-
HOBKE JIMarHo3a ONTHUMAJIEH TOJbKO B KOMILJIEKCE C TOUHBIMU U3MEPEHUSIMU TLIOT-
HOCTU KOCTH, TaK KaK TaKuM 00pa3oM OIPEAEeNsIoTCs JBe Haubojee BaKHbBIE Je-
TEPMHUHAHTBI OCTEONOPO3a, & HUMEHHO HAJIMYHE YCKOPEHHOM MOTEPU KOCTHOM Mac-
Chl 1 HU3KOM MAaCChl KOCTH.

Takmu 00pa3zoM, 10 OHOXUMHYECKHM MOKA3ATEJIAM MOMKHO:

1. npu IpoUIAKTUIECKOM O0CIICIOBAHNY BBISBUTH MAIIIEHTOB C METa-
00IMYECKUMHU HAPYIICHUSIMH MPOIIECCOB PEMOICITUPOBAHUS U pe30pOLIMU KOCTHON
TKaHHU;

2. OIICHUTh U MPOTHO3UPOBATH YPOBEHb MOTEPU KOCTHOW MACCHI;

3. OBICTPO OLIEHUTH 3PPEKTUBHOCTH TEPANUU, aJIEKBATHOCTH J03bI IMpe-
rnapara U 0 €ro NepeHoCuMocCTh (yke uepe3 2-3 mecsa), TO €CTb KOCTHbIE MapKe-
pBI MOJNE3HBbI ISl OLEHKU 3(P(GEKTUBHOCTH TEpanmuud B CPAaBHUTEIBHO KOPOTKHE
IPOMEKYTKA BPEMEHH, KOrJa JEHCUTOMETPUUECKOE HCCIIEIOBAHUE €Ille HE WH-
(dbopMaTUBHO; MOJIAraloT, YTO MOBTOPHBIE IEHCUTOMETPUUYECKUE UCCIIECOBAHUS Ha-
710 BBITIOJHSATH HE Yalle OJTHOTO pa3a B rofl;

4. BbIOpaTh HamOonee 3(G(eKTUBHBIA Mpenapar U ONPEAEIUTb OITHU-
MaJbHBIA YPOBEHBb €T0 JO3UPOBKH WHIWBUIYAIBHO IS KaKIOTO TAIlMEHTa, a,
CJIEI0BATENIbHO, CYLUIECTBEHHO COKPATUTh MAaTEPHUAIbHBIE U BPEMEHHBIE 3aTpaThl
NAlMEHTa Ha JICYECHHUE.

Bormpocsl, kacaromuecs HEHHOCTH NOCTAHOBKM JHMAarHo3a OCTEONopo3a, B
HACTOSIIIee BPEeMs SIBIISIOTCS TUINUYHBIMU JIJII METUIIMHBI BooOuIe. Eciu cpaBHU-
BaTh OCTEONOPO3 C LEPeOPOBACKYISIPHONU OO0JIE3HBIO M MIIEMUYECKOW 00JIE3HBIO
CEep/la, OCIOKHEHUSIMU B ATUX CIIy4asiX SBJISIOTCS MHCYJIBT U MHPAPKT MUOKap/ia
COO0TBETCTBEHHO. OO01IeN3BECTHBIMU (PaKTOPAMU PUCKA B ATHX CIIydasiX SIBISIOTCA
TUIEPTEH3US, TUIEPXOJECTEPUHEMHS] U TUIEepaunonporenHemMusro. OOmenpu-
3HaHHA BaKHOCTh MPO(PUIAKTUUECKOTO JICUCHUS WIIM YCTPAHEHUS YKa3aHHBIX (hak-
TOPOB PUCKA BO M30€KaHUE OCIOXHEHUU. Eciiu nmepeHectu 3Ty CUTyaluio Ha Oc-
TEOMOPO3, OCIOKHEHUEM SIBJISIETCSI BOSHUKHOBEHHE MEPEIOMOB, a (PaKTOPOM pHC-
Ka SIBJISIETCA XPYNKOCTh KOcTel ckenera. [lapameTpsl, KOTOpble HEOOXOJIUMO HC-
CJIEIOBATH B MOCJIEAHEM CIIy4ae — 3TO Macca KOCTeW (CyIECTBYIOIINM PUCK) C OA-
HOUW CTOPOHBI U OMOXMMHUYECKHE MApPKEphl B IJIA3ME€ M MOYE, KOTOPHIC SBIISTFOTCS
MPEAUKTOPAMH TTOTEPH KOCTHOW MacChl (PUCK B OymyiiemM), ¢ APyrod CTOPOHBI.
PaccMoTpenue 3Tux (pakToOpoB ClEUUATMCTaMU MEIUWKAMH U TOJKIIOYEHHUE UX,
HarpuMmep, K MNPOPUIAKTUYECKUM MPOrpaMMaM CTPAXOBOM CHUCTEMBbI JOJIKHBI
CTaTh OCHOBHBIM HaIlpaBjeHUEM MPOPUIAKTHUKH OCTEONOPO3a.

Brbicokne ypoBHM MapKepoB pe30pouuN KOCTel, NpeBbIIAKIIHE HOPMY
B 2 pa3a, CBA3BIBAIOT C JIBYKPATHBIM yBeJIHYeHHEM PUCKA MepPeIOMOB; MALM-
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€HTHhI C 0CTEONOPO30M, HMEIIIIHEe YPOBHU MAPKEPOB Pe30pOuHMu KOCTel, nmpe-
BbILIAKOIIHE HOPMBI B 3 pa3a, MMEIOT JAPYTryI0 MeTa00Iu4ecKY0 KOCTHYIO na-
TOJOTMI0 (BKJIIOYAS 3JI0KAYeCTBEHHYIO).

Perynsinms ocreoreHe3a KOCTH M IUVIOTHBIX TKaHel 3y0a OeJkamu.

B kocTHO# TKaHH, pa3HOBUIHOCTHbIO KOTOPOW SIBJISIOTCS ACHTHH U LIEMEHT
3y0a, cogepxkutca A0 1 % 6enkoB, peryiaupyroimux octeorene3. K HuM otHocsaTcs
MOpP(OTreHbl, MUTOT€HBI, (DAKTOPHI XEMOTAKCHCA U XEMOATTPAKIIUH.

Mopgozenvt — 3TO TAUKONPOTEUHBI, BBIICIAIONIMECS W3 pa3pyllaroiieincs
KOCTHOU TKaHW W JIEWCTBYIOIINE Ha MOJIUIIOTCHTHBIE KJIETKH, BbI3bIBas UX mudde-
PEHIIUPOBKY B HY)KHOM HaIlpaBJICHUH.

Baxneimmii n3 HUX — MOpdoreHeTHYecKnid O0eI0OK KOCTH, COCTOSIIUN W3
YeTBIPEX CyOBEIUHUIL ¢ O0IIeH MOJIEKYIsIpHOI Maccoit 75,5 kDa. Octeorenes mon
BIIUSTHAEM 3TOTO OeJika MPOTEKAET MO SHXOHIPAIBHOMY THIY, T.€. CHadayia oopa-
3yeTcs Xpslll, a 3aTEM U3 HEro KOCTh. DTOT MPOTEUH IMOJYYEH B YUCTOM BUJE U
MPUMEHSETCS MPU MIIOXON pereHepaluu KOCTH.

Boinenen, Ho Mano usydeH dhaktop TwibMaHHA ¢ MOJEKYJISIPHOH Maccou
500-1000 kDa, kOoTOpBIif OBICTPO BBI3BIBAET HHTPAMEMOPaHO3HBIN ocTeoreHes (0e3
o0Opa3oBaHus Xpsia), HO B MajgoM oObéMe. Ilo TakoMy MexaHU3My pa3BUBAETCS
KOCTh HIDKHEW vemocTu. M3 neHTMHaA nonydeH mopdoreHeTuueckuii paxrop —
0€JIOK, CTUMYJIMPYIOUIUHN POCT AeHTUHA. B amMau MopdoreHsl He 0OHAPYKEHBI.

Mumozenwt (qamie Bcero raukodocdornporennpl) IeHCTBYIOT Ha TIpeaaud-
dbepeHIupOBaHHbBIC KJIETKH, COXPAHUBIIIHE CIIOCOOHOCTH K JISJICHUIO, YBEIMUNBAIOT
WX MUTOTHYECKYIO aKTUBHOCTh. B OCHOBE OMOXMMHUYECKOTO MEXaHU3Ma JACHCTBUS
nexut naumanus permkanuu JIHK. Y3 koctr BeIACIEHO HECKOIBKO TakuX (hak-
TOPOB: KOCTHO-IKCTPArupyemMbiii pakTop pocta, hakTop pocra ckenera. B nentune
Y SMaJId MUTOTEHOB ITOKa HE OOHAPYKEHO.

Dakmopvl XeMomaKkcuca u Xemoammpakyuu — 3TO TIMKONPOTEUHbI, OIl-
peaensone IBUKEHUE U MPUKPEIJIEHHEe HOBOOOPa30BaHHBIX CTPYKTYp MO ACi-
cTtBreM Mop(do- u MutoreHoB. Hanbonee n3BecTHb U3 HUX: GPUOPOHEKTHUH, OCTEO-
HEKTHH M OCTEOKaNbIMH. 3a cYET PUOPOHEKTUHA OCYIIECTBIISIETCS B3aUMOACICT-
BHUE MEX]y KJIETKaMH M cyOcTpaTaMu, 3TOT O€NOK CIOCOOCTBYET MPUKPEIIICHUIO
TKaHH JECHBI K YeIOCTH. OCTEOHEKTHUH, SIBISACH POJYKTOM OCTE00IaCTOB, OIpe-
JEJSIeT MUTPAIMIo MPEeocTeo0sacToB U (UKCAIMI0 anaTUTOB HA KoJUlareHe, TO
€CTh IPHU €ro MOMOIIU MPOUCXOJUT CBSI3bIBAHUE MHUHEPATBHOTO KOMIIOHEHTa C
KoJutareHoM. OCTEOKaNbIIMH — O€JIOK, MapKUPYIONIUH yYacTKH KOCTH, KOTOPBIC
JIOJDKHBI TIOJIBEpraThes pacnamy (pe3opOiuu). Ero mpucyTcTBue B cTapoM ydacTke
KOCTH (K KOTOPOMY JIOJKEH MPUKPEIIATHCS OCTEOKIIACT JJIsl pa3pyILICHUs JaHHOTO
ydacTKa) CIOCOOCTBYET XEMOTAKCHUCY OCTEOKJIACTOB B ATO MecTo. [IpoTemH co-
JEPIKUAT Y-KapOOKCUTITYTAMUHOBYIO KUCJIOTY U SIBJISIETCS BUTaMHUH-K-3aBUCUMBIM.
CrnenoBaTeslbHO, OCTEOKANbIIMH MPUHAJJICKUT K TPYyIIe Tak Ha3bIBaeMbIX gla-
O€JIKOB, SBJISIIONIMXCS MHHUIIMATOpAaMU MHUHEpaIM3alMU W CO3JAloLIUX sipa KpH-
cTajm3aiuu. B amanu ananoruynele (yHKIUU BBITOJHAIOT aMEJIOT€HUHBI.
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Mopdorenbl, MUTOreHbl, (AKTOPbI XeMOTAKCHCA W XeMOATTPAKIIMHU
BBINOJIHAIOT BAKHYI0 OMOJI0OrHYecKyl0 (GyHKIHIO, 00beIMHsAs Mpouece JecT-
PYKIHM H HOBOOOpPa30BaHMs TKAHM. Pazpyasce, KJIETKH BBIAEISIIOT UX B Cpe-
1y, T7ie 3TU (PAaKTOPbI BBI3bIBAIOT 00pa30BaHUE HOBBIX YYaCTKOB TKaHEW, BO3JIEHCT-
Bysl Ha pa3Hble cTaguu 1udGepeHIMpOBKH KIETOK-PEIIECTBEHHUKOB.

Bo3MoxkHOoCTH perysinuu 0eJJKOBbIX (aKTOPOB.

OOHapyKeHbl COEAMHEHNS], HAa3bIBAIOILLUECS KeWIOHAMU, IEVCTBUE KOTOPBIX
IPOTUBOIMOJIOKHO BIUSHUIO MOPGO- U MUTOT€HOB. OHU MPOYHO CBSI3BIBAIOTCS C
MOp(}0-, MUTOTEHAMH U MPEMATCTBYIOT pereHepanund KOCcTH. B cBsi3u ¢ 3TUM BO3-
HUKaeT BakHas mpobiieMa pa3paboTKu NpUEMOB PEryISIUU CUHTE3a MOP(O-, MH-
TOTE€HOB, (DAKTOPOB XEMOTAKCHCA.

W3BecTHO, 4TO CHHTE3 MOP(GOTeHOB KOCTH CTUMYJIHUPYETCS AaKTHBHBIMU
¢opmamu BuTamuHa D (KanpUuTpHOIaMHu) U THPOKAIBLIUTOHUHOM, a MOAABIISETCS
IIFOKOKOPTUKOCTEPOUJAMU U TOJOBBIMU ropMOHaMu. Clie10BaTEIbHO, CHUKEHHE
IIPOLYKLHHU ITOJOBBIX TOPMOHOB B IIEPUOJ KIMMAKCa, a TAKKE MPUMEHEHUE TIIO-
KOKOPTHUKOCTEPOUIOB YMEHBIIAIOT PEr€HEPAMOHHBIE BO3MOXKHOCTH KOCTH U CIIO-
COOCTBYIOT pa3BUTHIO ocTeonopo3a. OCIOKHEHUs XOAa IpPOLECCOB CpalleHUs
(KOHCOIMAIMK) TIEPEIOMOB BO3MOKHO B T€X CIIydasix, KOrJa OOJIbHOMY yXKe Ipo-
BOJMJIM KYpC JIEUYEHUS [NIIOKOKOPTUKOCTEPOUIAMU WM aHA0OJINYECKUMHU CTEPOU-
namu. Kpome Toro, AjMTenbHOE MCIONb30BAHUE aHAOOIMUYECKUX CTEPOUJOB MO-
KET CIIPOBOLIMPOBATH MEPEJIOM, TaK KaK aKTUBHBIA POCT MacChl MBILII] OYyAET Co-
POBOXK/IATHCSl YMEHBILIEHUEM TPOYHOCTH CKeJleTa. Takyke He0OXOJUMO OTMETHTbD,
YTO CKOPOCTh U MOJHOTA 3aMeleHus Ae(eKTa KOCTU MPU KOCTHOM IUIaCTUKE OI-
penensieTcss KOJIWYECTBOM MOpP(OreHOoB B moAcakeHHOW Tkauu. [loaTomy,
YeM CTapuie BO3pacT JOHOPA, TEM MEHBIIE BEPOSTHOCTH YCIECIIHOI'O 3aMELICHUs
nedexra. Kocth, B3dTas y MOJIOABIX TOHOPOB, OyAET 3aMeIaThCs MI0X0, €I Y
HUX B OJMpkaiiieM aHamHe3e ObUIO JIEU€HUE MIFOKOKOPTUKOCTEPOUAAMH WM aHa-
00IMYECKUMU TOPMOHAMHU. DTU MOMEHTBI OMOXUMUYECKOUN PETYJISILIUU OCTEOIeHE-
32 HEOOXOJIMMO YUYMTHIBATh B MPAKTUKE JIEHTAIbHON UMILIAHTOJIOTUH.

Mapkepbl pe3opOunu KOCTH.

[TockonbKy a1 OOJIBIIMHCTBA 3a00JIEBaHUI CKeJIeTa XapaKTEPHO YCKOPEHHE
pPEMOICIIUPOBAHUS C YCUIIEHUEM Pe30pOIuH, Il KOHTPOJIS JICUEHUS UCIOJIb3YIOT,
TJIaBHBIM 00pa3oM, MapKepbl pe3opOruu KOCTH. buoxuMmuyeckue mapkepbl pe-
30pOLMHU KOCTH — 3TO B OCHOBHOMpA3JIMYHbIe parMeHThl KojutareHa I tumna, a ak-
K€ HEKOJUIareHoBbIe OeJKM (CHaJoNpOTEenH M KOocTHas Kucias (ocdarasa), momna-
JaloIIre B KPOBOTOK U3 30HBI PE30pPOLMU KOCTHOTO MaTpUKCa. DTH MapKephl OI-
pEenemnsoTCs B MOYE UM B CHIBOPOTKE KpOBU. OCHOBHBIMH OMOXUMHYECKHUMH I10-
Ka3aTeJsIMU, UCIIOIb3YEMBIMHU B KIIMHUYECKON MPAKTUKE B KAUECTBE KPUTEPHUS pe-
30pOIMU KOCTHOW TKAaHH, CIY>KAT TUIPOKCUIIPOJIUH MOYU, TUPUIAUHOBBIE CIIMBKU
KoJUlareHa W MNpOAyKThl  nerpajgauuun  koimlareHa [ tuma - N- m
C-renmonentuapl. [IockonbKy THAPOKCUIPOINH NPUCYTCTBYET TAKKE U B KOXKE U
JIPYTUX TKAHSIX, €r0 ONPEAeICHUEOTHOCUTENIBHO HECHEU(UUHO ISl OLEHKH pe-
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30pOmHK KOCTHOUM TKaHW. [[MpuaAMHOBBIE MPOU3BOIHBIE 00ECTICUNBAIOT MPOYHOCTh
KOCTH 3a CUET KOBAJEHTHBIX CBSI3€M MEXAY HEKOTOPHIMH aMUHOKHCJIOTAMH, BXO-
JAIIMMHA B COCTaB MOJUIIENITUAHON LENU KoJuiareHa. JUIMTenbHoe BpeMsl onpeze-
JICHUE TMUPUIUHUEBBIX MPOU3BOJHBIX ObLIO BO3MOXHO TOJBKO C MOMOUIBIO BBICO-
K03(pdeKkTUB HOU KUIKOCTHOM Xpomartorpaduu. OmQHAKO cephe3HOM mpolieMoi
SBJIIETCSI HEOOXOJMMOCTh MCIOJIb30BaHUSI JOPOTOCTOSIIETO U CIOKHOTO 000py-
noBanud. Ceiluac BO3MOXKHO ux usmMepenue merojioM ELISA.

3yO0bI pacrmoJiaratoTcs B KOCTHBIX JIYHKaX - OT/ACNBHBIX SUeiKax aibBEOJISP-
HBIX OTPOCTKOB BEPXHEM M HWXKHEU denrocTed. KocTHas TkaHb - pa3sHOBHUIHOCTH
COEIUHUTEIIBHON TKaHU, Pa3BUBAIOIIASCA U3 ME30AEPMBI U COCTOSIIAs U3 KIIETOK,
MEKKJIETOYHOIO HEMHUHEPAIN30BAHHOTO OPTraHUYECKOTO MaTpUKca (OCTEOHI) H
OCHOBHOI'0O MMHEPAJIM30BAHHOTO MEXKIIETOYHOTO BEIIECTBA.

Opranuszanus U CTpPOeHHEe KOCTHOM TKAHH aJIbBEOJISIPHBIX OTPOCTKOB.

IToBepxHOCTB KOCTH aJbBEOJISIPHOTO OTPOCTKA HOKpBI-
Ta HaokocmHuuyeti (nepuocm), 00pa30BaHHOW MPEUMYIIIECTBEHHO TIJIOTHOW BOJIOK-
HUCTOW COEIMHUTEIBHON TKaHbIO, B KOTOPOM Pa3IMYaroT 2 CJIOSA: HAPYXKHBIHN - BO-
JIOKHUCTBIA U BHYTPEHHUU - OCTEOTEHHBIN, coAepkaiuii octeodactel. 13 octeo-
TE€HHOTO CJI0SI HAIKOCTHULBI B KOCTh MTPOXOISAT COCYJIbl U HEPBBL. TOJICTBIE MTyYKH
po0OAIOIIMX KOJUIAr€HOBBIX BOJIOKOH CBSI3BIBAIOT KOCThH C HaakocTHHUIlEH. Han-
KOCTHHUIIA OCYIIECTBIISIET HE TOJBKO TpOo(hUUECKyt0 (DYHKIIMIO, HO M y4acTBYeT B
pPOCTE M pereHepanny KOCcTu. BeaeacTesrue 3Toro KOCTHasi TKaHb ajlbBEOJIAPHBIX OT-
POCTKOB 00J1a/1a€T BBICOKON pEreHepaTUBHOM CIIOCOOHOCTHIO HE TOJIBKO B (pr3mo-
JIOTUYECKUX YCIIOBUSIX, PU OPTOJOHTUUECKUX BO3JICUCTBUAX, HO U MOCJE MOBpE-
KJICHUS (ITEPEIOMBI).

MuHepann30BaHHBI MAaTPUKC OPTaHW30BaH B TPAOEKYJbl - CTPYKTYpPHO-
(GyHKIIMOHATbHBIE €AMHULIBI Ty0OYaTOd KOCTHOM TKaHHW. B JakyHax MHHepanau30-
BaHHOI'O0 MaTpPUKCA U MO MOBEPXHOCTH TPaOEKyJl pacroiaraloTcs KJIETKH KOCTHOU
TKAaHH - OCTEOLIUTHI, 0CTE00JIACThI, OCTEOKIACTBHI.

B opranuszme nmocTossHHO MPOUCXOAT MPOLECChl OOHOBIIEHUSI KOCTHOM TKa-
HU MyTEM COMPSKEHHOIO M0 BPEMEHU KOCTEOOpa30BaHUsI U paccachl- BaHUS (pe-
30p01Ms1) KOCcTU. B 3THX mponeccax akTUBHO YYacCTBYIOT pa3JIMyHbIe KJIETKU KOCT-
HOU TKaHU.

KJyeTo4Hblil cOCTAaB KOCTHON TKAHU

Krnerku 3anumarot Bcero numib 1-5% o6mero o0béMa KOCTHON TKaHH CKe-
JIeTa B3pOCIIOro yenoBeka. PaznuuaroT 4 Tuna KjIeToK KOCTHOM TKaHHU.

Me3senxumajbHble HeaM(pPepeHUMPOBaAHHbIE KJIECTKH KOCTH HAXOAATCS
TJIaBHBIM 00pa3oM B COCTaB€ BHYTPEHHETO CJIOS HAJAKOCTHHIIBI, MOKPBIBAIOIICH
IIOBEPXHOCTb KOCTH CHAPYXH - IIEPUOCTA, A TAKKE B COCTABE JHJOCTA, BBICTH-
JIAIOIIETO KOHTYPbI BCEX BHYTPEHHUX MOJIOCTEM KOCTH, BHYyTPEHHUE MOBEPXHOCTU
KOoCcTH. WX Ha3bIBaKOT @bicmunaowumuy, WA KOHMYpHbiMu, KileTkamu. M3 3Tux
KJIETOK MOT'YT 00Opa30BbIBATHCSI HOBBIE KJIETKHM KOCTH - OCTEO0JIACTBI U OCTEOKJIA-
ctel. B cootrBercTBUM ¢ 9TOM MX (yHKUMEW WX TakXe Ha3blBa-
10T 0CTNE02eHHbLIMU KIIETKAMH.
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OcTeo0J1acThl - KJIETKH, HaXOJISIIMECs B 30HAX KOCTEOOpa3oBaHUSI Ha
BHEIIHUX U BHYTPEHHUX MOBEPXHOCTSIX KOCTU. OcTe00acThl colepKaT J0CTaTOu-
HO OO0JIBIIOE KOJUYECTBO TJIMKOreHa M TiItoKO3bl. C BO3pacTOM 3TO KOJIMYECTBO
yMeHbinaercst B 2-3 paza. Cunres AT® na 60% cBsA3aH ¢ peakiusaMu TJIMKOJIN3A.
[To mepe crapeHusi 0cTe007IaCTOB peaKIMy TIUKOJIN3a aKTUBUPYIOTCs. B kineTkax
MPOTEKAIOT PEAKIMU LIUTPATHOTO LMKJIA, U HAaOOMbIIEH aKTUBHOCTBHIO 001amaeT
nuTparcuHTaza. CUHTE3UPYEMBbI IUTPAT UCIIONB3YETCs B JaldbHEHIIIEM Ha CBA3BI-
Banre Ca”*, HeOGXOMMMOrO IS IPOLECCOB MHHEpAIM3aiuy. [10CKOIbKY (QyHKIH-
el 0CcTe00IaCTOB SBIISETCS CO3/AHME OPTaHMYECKOTO MEXKKJIETOYHOTO MaTpPHKCa
KOCTH, 3TH KJIETKH cojepkat Oonbinoe komudectBo PHK, HeoOxoaumeIx st cuH-
Te3a 6enkoB. OcTeo0aacTbl AKTUBHO CUHTE3UPYIOT U BBIACISIOT BO BHEKJIETOYHOE
MIPOCTPAHCTBO 3HAYUTEIHHOE KOJUYECTBO TIUIEPOPOCOIUTTHIOB, KOTOPHIE CIIO-
co6HbI cBa3bIBaTh Ca’* 1 yuacTBOBaTh B Ipoleccax MuHepanu3anun. Kierkn co-
oOmarTest Mexay coOoll uepe3 JIeCMOCOMBI, KOTOpbIE MO3BOJSIOT MPOXOJUTH
Ca™ u nAM®. OcTeo6IacThl CHHTE3UPYIOT U BBIACISIOT B OKPY/KAIOLLYIO CPEIy
GbuOpWILIBl  KOJUIareHa, MPOTEOTNIMKaHbl M TJIMKO3aMUHOTIUKAHbl. OHM Takxke
00ecreurBaOT HEMPEPHIBHBIM POCT KPUCTAIUIOB THIPOKCHUAIIATUTOB M BHICTYHAIOT
B KQYECTBE MOCPEAHUKOB MPHU CBSI3bIBAHUU MUHEPAIbHBIX KPUCTAIIOB C OEJIKOBOM
matpuieil. [lo Mepe crapenust octeo01acThl MPEBPALIAIOTCS B OCTEOLIUTHI.

OcTeounTsI - JPEBOBUIHBIC KIETKH KOCTHOM TKaHH, BKJIIOUEHHbBIE B Opra-
HUYECKUN MEKKJIETOUHBIA MaTPUKC, KOTOPbIE KOHTAKTUPYIOT JPYT C IPYroM Yepes
OoTpOoCTKU. OCTEOLUTHI B3aUMOJEHUCTBYIOT U C IPYTUMU KJIETKAMU KOCTHOUM TKaHU:
OCTEOKJIACTAMH U OCTEO0JIaCTaMH, a TAKXKE C ME3CHXMUMAIbHBIMU KJIIETKAMU KOCTH.

OcTeoKIaCThI - KJIETKH, BHITIOJHSIONIHE (DYHKITUIO pa3pyIieHus KOCTH; 00-
pa3yroTcsi u3 MakpodaroB. OHU OCYIIECTBISIOT HEMPEPHIBHBIA YIPaBIIsieMbIii
MPOIIECC PEKOHCTPYKIIMKM U OOHOBIICHUS KOCTHOUM TKaHU, oOecrieynBas He0OX01-
MBI pOCT U pa3BUTHUE CKEJIETA, CTPYKTYPY, IPOYHOCTh U YIPYTOCTh KOCTEH.

MeKKJ1€TOYHOE U OCHOBHOE BeLeCTBO KOCTHOM TKAHH

Me:xKkJIeTOYHOE BelecTBO MPE/ICTABIEHO OPraHUYECKUM MEKKJIETOYHBIM
MaTpPUKCOM, ITOCTPOEHHBIM U3 KOJIIAreHOBbIX BOJOKOH (90-95%) u OCHOBHBIM MHU-
HepaIu30BaHHBIM BeliecTBOM (5-10%). KonnareHoBble BOJIOKHA B OCHOBHOM pac-
MOJIOKEHBI MapauieNIbHO HAMpaBIECHUIO YPOBHS HanbOosee BEPOSITHBIX MEXaHUYe-
CKHMX Harpy3oK Ha KOCTb U 00€CeunBarOT ypPyrocTh U AIACTUYHOCTh KOCTH.

OcHOBHOe BelecTBO MEKKICTOYHOTO MAaTPHUKCAa COCTOUT TJIABHBIM OOpa-
30M W3 BHEKJIETOYHOW KUJKOCTH, TJTUKOMPOTEMHOB U MPOTEOTJIMKAHOB, y4acT-
BYIOIIMX B MEPEMEILICHUHN U PACIpeAeICHUU HEOPTraHMYECKUX UOHOB. MuHepaib-
HbIE BEILIECTBA, Pa3MEIIEHHBIE B COCTABE OCHOBHOI'O BEIIECTBA B OPraHUYECKOM
MaTPUKCE KOCTH MPECTABICHBI KPUCTAIAMHU, TJIIABHBIM 00pa30M THAPOKCHATIATH-
ToM Ca;o(PO4)s(OH),. CooTHOomenune kanbiuit/hochop B HOpMe coctaBiser 1,3-
2,0. Kpome Toro, B kocTi oOHapyxeHs! nous Mg>', Na*, K*, SO,*, HCO”, ruz-
POKCHUJIbHBIE U IPYTUE€ UOHBI, KOTOPhIE MOTYT IPUHUMATh Y4acTUE B 00pa30BaHUU
KpUcCTauioB. MuHepanu3alus KOCTH CBA3aHa ¢ OCOOCHHOCTSMU TJIMKOIMPOTEUHOB
KOCTHOM TKaHU U aKTUBHOCTBIO OCTE00JIaCTOB.
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OCHOBHBIMHU O€JKaMU BHEKJIETOYHOTO MAaTPUKCA KOCTHOW TKAaHU SIBISIOTCS
KoJiIareHoBble Oenku | Tuma, KOTopble COCTaBISIIOT OKOJIO 90% OpraHuYecKoro
Matpukca koctu. Hapsiny ¢ komtareHom I Tuna npucyTCTBYIOT CE€Abl IPYTUX TH-
noB koJuiareHa, Takux kak V, XI, XII. He uckiarodeHo, 4To 3TH THUIIBI KoJjIareHa
MPUHAJICKAT JPYTUM TKAHSM, KOTOPHIE U HAXOASATCS B KOCTHOM TKaHHW, HO HE
BXOJST B COCTaB KOCTHOTO MaTpukca. Hanpumep, komtared V tuma oObI4HO 0OHa-
PYXHUBAETCs B COCyAaxX, KOTOpble MPOHU3bIBAIOT KOoCcTh. Kostaren XI tuna Haxo-
JUTCSL B XPSIIIIEBOM TKAHWM M MOXET COOTBETCTBOBATh OCTATKaM KaJbITU(DUITHPO-
BaHHOTO Xpsma. Mcrounukom komnarena XII tTuna Moryt ObITh «3arOTOBKH» KOJI-
JareHoBbIX (uOpuiI. B KocTHOM TKaHu KojiareH I Tuma coaep>KuT Mpou3BOIHBIC
MOHOCAaXapHua0B, HMEET MEHBIIIEE KOJIMYECTBO MOMEPEUHBIX CBSI3€U, YEM B JPYTUX
BUJIaX COCTUHUTEIHHONU TKAHU, Y 3TU CBSI3U (OPMUPYIOTCS TTOCPEICTBOM AJLITU3H-
Ha. EMEé oTHUM BO3MOXKHBIM OTJIMYHMEM SIBIIAETCA TO, YTO N-KOHIIEBOW IMPONENTH]
koJitareHa I tuma gochoprimpoBad U 3TOT NENTU] YACTUYHO COXPAHSIETCS B MH-
HEPAJIM30BAHHOM MaTPHUKCE.

HexosuiareHoBbie 0eJIKH KOCTHOM TKAHU. B KOCTHON TKaHU COJIEPKUTCS
okoi0 10% HekoyareHoBbIX OenkoB. OHU MpeCTaBICHbl TJUKONMPOTEUHAMHU U
npoTreoriukanamu (puc. 5.1).

N3 obmiero koiuuecTBa HEKOJUIareHOBBIX O0enkoB 10% mpuxoauTcs Ha J0-
JI0  TpOTeoraukaHoB. BHawane cuHTE3upyeTcs  OOJBIIOW  XOHJIPOUTHH-
COJIepIKalil MPOTEOrNIMKaH, KOTOPBIA MO Mepe (POpMHUPOBAaHUS KOCTHOM TKaHU
paspyliaeTcsa M 3aMeIaeTCs ABYMS MAJIBIMU IPOTEOTJIMKAHAMU: JIEKOPUHOM U
ournukanoM. Maisble TPOTEOTJIMKAHBI BHEAPSIOTCS B MUHE- PAIM30BaHHBIA MaT-
pukc. /lekopuH U OUTIIMKAaH aKTUBUPYIOT MpoLecchl AUPGEPEHIUPOBKU U MPOIIH-
deparu KJIETOK, a TAK’Ke BOBJICUCHBI B PETYJISIINIO OTIOKEHUS MUHEPAIOB, MOP-
dostoruio KpucTamuia U 00beIMHCHHUE YJIEMEHTOB OpraHndeckoro marpukca. [lep-
BBIM CHHTE3UPYyETCs OWTJIMKaH, COJepXalluil aepMmaTaHCynb(dar, OH BIUSET Ha
MIPOIIECCHI KJIETOYHOM Mpoudepalu.

IIpoTeormHKaHEL
Hpyrue
10% KocTHErt
32% CHAITOIIPOTEHH
15%
15%
15% ]0% QcreoHeKTHH
OCTeOKATLITHTT

c;HS rmakompoTenn

3%
ANBOYMHAH CHBOPOTEH
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Puc. Conepxanne HEKOJUTAreHOBBIX O0ETKOB B MEKKJIETOYHOM MaTPHUKCE KO-
ctHoi TKaHu [110 Gehron R. P., 1992].

B a3y muHepanuzanuu mosBIsieTcsl OWUTIIMKAH, CBSA3aHBIN C XOHAPOUTHH-
cynbharom. J[eKOpUH CHHTE3UPYETCs MO3THEE, YeM OWTIIMKAH, B CTAUIO OTIOXKE-
HUs OeNKOB 7151 HOPMHUPOBAHUS MEKKICTOYHOTO MAaTPUKCA; OH OCTAa&TCs U B (aze
MuHepanu3anuu. llpeanonararoT, 4To IEKOPHH «OTHUTM(OBBIBAET» MOJEKYJIIBI
KOJUIareHa u perynupyert auamerp pubpumi. B xoxe dbopmupoBanust Koctu 06a
Oenka MpOoayLHUPYIOTCS OcTeo0JacTaMy, HO KOTAa 3TU KJIETKUA CTAHOBSITCS OCTEO-
UTaMH, OHH CUHTE3UPYIOT TOJIbKO OUTIIMKAH.

M3 KOCTHOTO MaTpuKca B HEOOIBIINX KOJTMYECTBAX ObUIM BBIJICICHBI U JIPY-
Ty TUIbI MaJIbIX MPOTEOTJIMKAHOB, KOTOPBIE BHICTYNAIOT B KaYECTBE

PELenTOPOB M 00JIEryaroT CBsI3bIBaHUE (DAKTOPOB POCTA C KIETKOW. DTH TH-
Bl MOJICKYJT HAXOJSTCSI B MEMOpaHEe WK MPUKPETUISIOTCS K KJIETOYHOU MeMOpaHe
nocpeacTBOM (OCHOUHOZUTOIOBBIX CBSIZEH.

B kocTHOW TKaHM Takke MPHUCYTCTBYET THATypOHOBasi KUCJIOTa. BeposTHO,
OHA UTPaeT BAXKHYIO POJIb B MOpGOTeHe3e ITON TKaHH.

[ToMrUMO TIPOTEOTVIMKAHOB B KOCTU OIPEAEISETCS OOJIBIIOE KOJIUYECTBO
Pa3HOOOPa3HBIX OEITKOB, OTHOCAIIUXCS K TIIMKOIIPOTEHHAM.

Kak mpaBuio, 3Tu 6€IKd CUHTE3UPYIOTCSI 0CTe00IacTaMi U CTIIOCOOHBI CBSI-
3b1BaTh (hoc(hHaThl WM KaJIbIUi; TAKUM 00pa30M OHM MPUHUMAIOT ydacTtue B (Hop-
MUPOBAHUU MUHEPAIM30BaHHOTO MaTpukca. CBS3BIBAsACH C KIIET- KaMH, KOJlare-
HAaMHU U TPOTEOTJIMKaHAMH, OHH OOECHEYMBAIOT 00pa30BaHUE HAIMOJIEKYISIPHBIX
KOMIUIEKCOB MaTPUKCa KOCTHOM TKaHH.

B octeonme mpucyTCTBYIOT MpPOTEOTNIMKAHBI: (HUOPOMOTYNIVH, OWTIIHKaH,
JIEKOPUH, KOJUIareHOBbIe Oelku u Mop(oreHeTuueckuii 6enox koctu. B munepa-
JM30BaHHOM MAaTPHUKCE 3aMypPOBaHBI OCTEOIMTHI, KOTOPHIE CBSI3aHBI C KOJIIareHa-
mu. Ha kommarenax (QuKCHpOBaHbI THAPOKCHANATHTHI, OCTEOKAJIBbIIMH, OCTE0aIe-
puH. B MuHEepann30BaHHOM MEXKIECTOYHOM MAaTPHKCE OCTEOAICPUH CBSI3BIBACTCS
C OCTEOHEKTHMHOM, a OCTEOKAaJbI[MH C KoJutareHoM. MopdoreneTndeckuii 6enok
KOCTH PacIiojaraeTcsi B IpUTrPAaHUYHOM 30HE MEXTy MUHEPAIU30BAHHBIM U HEMH-
HEPATU30BaHHBIM MaTPUKCOM. OCTEONMOHTHH PEryJIHpPyeT aKTHBHOCTh OCTEOKJIa-
CTOB.

CBoiicTBa ¥ PyHKIMH OEIKOB KOCTHOM TKaHM MPEICTaBICHBI B TAOIUIIE.

PDu3noJIornyecKasi pereHepanus KOCTHON TKaAHU.

B mpouecce XKu3HEACSITENPHOCTH KOCTh MOCTOSTHHO OOHOBJISIETCS, TO €CTh
paspyliaercsa U BocCTaHaBiIuBaeTcs. 1Ipu Tom B HEM IPOUCXOIAT 1Ba IPOTUBOIIO-
JIOKHO HAmpaBJIEHHBIX Mpollecca - pe3opOuus u BoccTaHoBieHHe. COOTHOIICHHE
3TUX MPOLIECCOB HA3BIBAETCS PEMOEIUPOBAHNEM KOCTHON TKAHM.

N3BecTHO, yTO Kaxkaple 30 JIeT KOCTHAs TKaHb W3MEHSETCA IOYTH ITOJIHO-
CThI0. B HOpME KOCTh «pacTeT» 10 20-JIEeTHEro BO3pacTta, JOCTUras MMKa KOCTHOU
Macchl. B 3TOT nmepuoj npupocT KOCTHOM Macchl cocTaBiseT 1o 8% B roa. lanee
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1o 30-35-meTHero Bo3pacra UAET Mepuoa 0oJiee WM MEHEEe YCTOMYUBOTO COCTOSI-
HMA. 3aTeM HAuYMHAETCSl €CTECTBEHHOE ITOCTEIICHHOE CHM)KEHHE KOCTHOM MAcCCHI,
cocTasisroniee 0061aHO He Ootee 0,3-0,5% B rox. [lociie HacTymIeHUST MEHOTIAY3bl
y JKEHIIMH OTMEUYaeTCsl MaKCUMallbHas CKOPOCTh MOTEPU KOCTHOM TKaHHU, KOTOpasl
nocturaet 2-5% B roa W mpojosbkaeTcs B Takom temne a0 60-70 mer. B urtore
»keHIIUHBI TepstoT oT 30 10 50% KOCTHON TKaHU. Y MY>KUHH 3TH MOTEPU OOBIYHO
cocTtaBisioT 15-30%.
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[Iponiecc pemopenpoBaHus KOCTHON TKaHU MPOMCXOJIUT B HECKOJIBKO 3Ta-
noB (puc.). Ha mepBom 3Tamne y4acTOK KOCTHOM TKaHH, MOAJIE JKAIIUK pe3opOIuu
3aITyCKaroT OCTEOUUTHI. J{JIs aKTHUBamMu mporecca HeoOXOAUMO y4yacTue Maparu-
PEOUAHOTO TOPMOHA, HHCYJIMHONOA00HOTO (pakTopa pocTa, UHTEPIEHKUHOB-1 U -
6, MpOCTarjJaHguHOB, KaJbIMUTPHOIA, (pakTopa HEkpo3a omyxoiu. TopMo3uTcs
3TOT 3Tal PEeMOAETUPOBAHMUA ACTporeHamu. Ha naHHOM 3Tarme MOBEpXHOCTHBIE
KOHTYpHBIE KJIETKH U3MEHSIOT CBOIO (hOpMYy, MPEBPAILAsACh MIPU STOM U3 MIOCKHX
OKPYTJIBIX KJIETOK B KyOM4eCKHe.
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Puc. Craguu pemoaenupoBaHusi KOCTHOM TkaHu [1o Martin R.B., 2000, ¢
U3MCHEHUSIMH |.

Octeobnactel U T-TUMQPOIUTHI CEKPETUPYIOT JIMTAHbI PELIETITOPOB aKTHBA-
Topa ¢akropa Hykineauuu kammna B (RANKL) u g0 onpeaenéHHoro MmomeHTa Mo-
nexynsl RANKL moryT ocraBaThcsi CBSI3aHHBIMU C ITOBEPXHOCTBIO 0CTE00JIACTOB
WJIA CTPOMAJIBHBIX KJIETOK.

W3 cTBONOBOI KJIETKHM KOCTHOTO MO3ra 00pa3yloTcs MPEAIIECTBEHHUKU OC-
TeoknactoB. OHU HUMEIOT MEMOpaHHBIE PELENTOPbI, Ha3bIBAEMbIE PELENTOPAMHU
akTuBatopa ¢akropa Hykieanuu kammna B (RANK). Ha caenyromiem stane RANK-
nurangbl (RANKL) cessbiBatoTcs ¢ RANK- penentopaMu, 4To COMPOBOKIAETCS
CIUSIHHUEM HECKOJBKHX MPEAIIECTBEHHUKOB OCTEOKJIACTOB B OJHY KPYIHYIO
CTPYKTYpPY U (POPMUPYIOTCS 3peiible MHOTOS/IEPHBIE OCTEOKIACTBHI.

OOGpa3yromuiicss akTUBHBIA OCTEOKJIACT CO3Ja€T Ha CBOEW IMOBEPXHOCTHU
ropupoBaHHBIN Kpail v 3pesible OCTEOKIACThl HAYMHAIOT PE30POUPOBATH

KOCTHYIO TKaHb (puc. 5.4). Ha cTopoHe mnpuiieranusi OCTEOKJIacTa K pa3py-
1aeMoi MOBEPXHOCTH pas3inyaloT JiBe 30HbI. [lepBas 30Ha - Hanbosee oOmUpHas,
Ha3bIBacMasi MIETOYHON KaeMKOU, Wi ropupoBaHHBIM KpaeM. ['odprpoBaHHBIN
Kpail - 3TO CKpy4YeHHas CIHPajIbl0 MeMOpaHa ¢ MHOYKECTBEHHBIMU IIUTOILIA3MaTH-
YEeCKUMU CKJIaJIKaMH, KOTOpbhIe 0OpaIleHbl B CTOPOHY PE30pOIMU Ha KOCTHOM IO-
BepXHOCTH. Yepe3 MeMOpaHy OCTeoKIacTa OCBOOOXKIAIOTCS JTU30COMBI, COIEpKa-
mue OOJBIIOe KOJIMYECTBO ruaponutudeckux (epmentoB (karencunsl K, D, B,
kucnas gocdaraza, scTepasa, TIIMKO3UAa36l U Ap). B cBoro odepens, karerncun K
aKTUBUPYET MATPUKCHYIO METAJUIONPOTEMHA3Yy-9, KOTOpasl y4yacTBYeT B AErpaja-
MM KOJUIareHa W NMPOTEOTIMKAHOB MEKKJIETOYHOrO MaTpukca. B 3ToT mepuon B
OCTEOKJIaCTax PacTET akTUBHOCTh KapOoaHruapasbl. Moust HCO; oOMeHuBarorcs
Ha Cl', KOTOpble HAKAIUIMBAIOTCS B TO(PPUPOBAHHOM Kpae; TyJla K€ MEePEeHOCATCA
nonsl H'. Cexpenus H* OCYLIECTBIISIETCS 32 CYET OYEHb AKTUBHOM B OCTEOKJIACTAX
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H'/K*-AT®a3p1. PazsuBaronuiicss anuao3 Croco0CTBYET aKTUBALMU JTM30COMHBIX
(epMEHTOB U CIIOCOOCTBYET pa3pyllle- HUIO MUHEPATIBHOTO KOMIIOHEHTA.

Tabnuya.

HexkoJ1areHoBbIe 0€JIKH KOCTHONH TKAHH.

benok

CBoiicTBa U QyHKIIUU

(OCTEOHEKTHUH

[ nkodoconpoTenH, criocobHbIH cas3biBaTh Ca®t

[{enounas gocdarasza

Otmersier docdar OT OPraHUYECKUX COCAUHEHHHM TMPHU MICTOYHBIX
3HaYeHusX pH cpenbl

TpomboCTIOHIUH

benok ¢ Mo, Maccoit 145 kJla, cocTosuit U3 TpeX UAESHTUYHBIX CYOb-
€MHHII, CBSI3aHHBIX JIPYT C IPYTOM TUCYIb(UIHBIMU CBs3sIMU. Kaxas
CyOBeIUHUIIA UMEET HECKOJIBKO Pa3IMYHBIX JOMEHOB, KOTOPHIC MPH-
Taf0T OCJIKY CIIOCOOHOCTH CBS3BIBATHCS C APYTUMH O€lKaMHU KOCTHOTO
MaTpUKca - TelapaHCOACPKAIIMMHU MPOTEOTTMKaHAMU, (PUOPOHEKTH-
HOM, JaMHUHHHOM, KoJurareHoM I u V TunoB u octeoHeKTHHOM. B N-
KOH- I1eBOM 00J1acTH TPOMOOCTOHJMHA COJEPIKHUTCS TOCIEI0BATEIb-
HOCTb AMHMHOKHCIIOT, OOecredrBaroIias MpUKpeIUieHne KieTok. Ha
CBSI3bIBAHHE TPOMOOCIIOHIMHA C PEIENTOPAMH Ha MMOBEPXHOCTH KIIETKH
BJIUSIET KOH- LIEHTPALUS Ca**. B KoCTHOI TKaHu TPOMOOCTIOHMH CHH-
Te3UPYyeTCs 0CTe00IacTaMu

DuOPOHEKTHH

CBSI3BIBACTCSI C TIOBEPXHOCTBIO KIIETOK, (PMOPUHOM, T€ITapuHOM, OaKTe-
PUSIMH, KOJUIareHOM. B KocTHOW TkaHM (UOPOHEKTHH CHHTE3HPYETCS
Ha PAHHUX CTaIUsAX OCTEOTeHE3a M COXPAHSCTCS B MHHEPATU30BaH-
HOM MaTPHUKCE

OCTEOIIOHTHH

[ mukodocdonporenn, conepxkammii N- 1 O-CBsI3aHHBIE OJUTOCaXapH-
JIbl; YH4aCTBYCT B aJIrC3UHN KJICTOK

KocTHBIN KHUCIBIH]
CTUKOTPOTEUH-75

bemok ¢ moi. Maccoit 75 x/la, comepKUT CHaIOBbIe KUCIOTHI U OCTATKU
tocara. Criocoben cBsa3pBaTh HOHB! Ca’*, MPHCYIT KOCTH, JCHTHHY H
XPSIICBOM POCTKOBOHM TuIacTUHKE. MHTHOUpyeT mporiecchl pe3opOuun
KOCTHOM TKaHU

KocTHeIl  cuanonpo-
TCUH

A IT€3UBHBIN TTTMKOMPOTEHH, conepxamuid 10 S0% yrieBoioB

bernok, comepxamuii 5 0cTaTKOB 7-KapOOKCHUIITyTaMU- HOBOM KUCIIOTHI;

MaTpuKCHBIN Gla-cnocoGeH cBs3BIBaTHCS ¢ TUIpOKcHanaTtuToM. [losBisercs Ha paHHUX|
Oenok CTaausX Pa3BUTHUS KOCTHOM TKaHH; OEJIOK OOHApYy>KEH TaKXkKe B JETKUX,
cepale, MOYKax, XpsAue
OcTeoKabIuH benok, CHHTE3UpyEMBIil 0CTe00IacTaMH U conepmavmnﬁ 3c
ITOKAJIN3YEeTCsl BO BHEKJIIETOYHOM MaTPUKCE KOCTHOM TKaHU
benok, conepskamuii OCTaTKH 7-KapOOKCUTITyTaMHU- HOBOM
[IpoTenn S JIEHO, KAKOW THUIT KJIETOK B KOCTHOM TKAHU OTBETCTBEHEH 3¢

rkanu. [Ipu nedunure o6HapyKMBaIOTCI U3MEHEHUSI KOCTH

Brtopas 30Ha okpy’KaeT mepByIo U Kak Obl TEPMETHU3UPYET 00IaCTh NEHCTBUS
THIPOTUTHYECKUX pepMeHTOB. OHA CBOOOHA OT OpPTaHEeslT U Ha3bl-
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Puc. 5.4. AktuBanus HpeOCTeOKHaCTa RANKL U GOpPMUPOBAHUE AKTUBHBIM
0cTe00J1aCTOM rOPPUPOBAHHON KaliMbl, MPUBOASAIIEH K pe30pOIIMU KOCTHON TKaHU
[mo Edwards P. A., 2005, ¢ u3sMeHeHUSIMU .

BAeTCSl YMCTOM 30HOM, MOATOMY KOCTHasi Pe30pOIHUsi MPOUCXOIUT TOJIBKO
o1 TopUPOBAHHBIM KPaeM B 3aMKHYTOM MPOCTPAHCTRE.

Ha cramum o0pa3oBaHusi OCTEOKIACTOB M3 MPEAIICCTBEHHHMKOB IMPOIIECC
MOET OJIOKHUPOBATHCS OEJTKOM OCTEONMPOTErepUHOM, KOTOPBIH, CBOOOJHO Tepe-
Menjasich, cnocodeH cBsa3piBaTh RANKL 1 Takum o0pa3oM mpenoTBpainiaTh B3au-
mozericteue RANKL ¢ RANK-penienropamu (cm. puc. 5.4). Ocmeonpomezepun -
TIMKONPOTEUH ¢ MoJ. Maccoi 60-120 k/la, oTHOCSIIMIACS K CEMENCTBY peLenTo-
poB ®HO. Nurudupys ceszsiBanne RANK ¢ RANK-nuraniom, octeonpoTereput
TEM CaMbIM TOJIaBJII€T MOOWJIM3AIMIO, TTPOJUdEepalnio U aKTUBALMIO OCTEOKJIa-
CTOB, Mo3ToMy yBenuueHue cuHTeza RANKL mpuBoguT k pe3opOuum KOCTHOU
TKaHU U, CJIEA0BATENIbHO, K TOTEPE KOCTHOM MacCCHI.

XapakTep peMoJeIUpPOBaHMs KOCTHOM TKaHM BO MHOTOM ompenensercs Oa-
nancom mexay mnpoxaykiuein RANKL um octeomporerepuna. Hemuddepenmupo-
BaHHBIE CTPOMAJIbHBIE KJIETKH KOCTHOTO MO3ra B OOJBIIEH CTENEHH CUHTE3UPYIOT
RANKL wu B MeHbIEH CTENeHH OCTeonmpoTerepuH. Bo3Hukarommi aucOaianc
cucteMbl RANKL/ocreonporerepun npu yBenuueHun RANKL npuBomut k pe-
30pO1MK KocTu. /laHHoe siBlieHne HabJt01aeTcs MpU MOCTMEHOIAay3allbHOM OCTE0-
nopose, 0one3nu Ilemxera, KOCTHBIX NOTEPSAX MPU METACTa3aX paKka U PeBMATOMI-
HOM apTpUTE.

3penble OCTEOKIACThl HAYMHAKT AKTUBHO IMOIVIONIATh KOCTh, a 3aBEPLIAIOT
pa3pyllieHre OpraHuYecKON MaTpPHUIIbl MEKKJIETOYHOTO BEIECTBA KOCTU Makpoda-
ru. Pe3opOius JiauTcst 0KOJI0 ABYX Helledb. 3aTeM OCTEOKIACThl B COOTBETCTBUU C
F€HETUYECKOW MPOrpaMMON YMHPAKOT. AIOITO3 OCTEOKIACTOB MOYKET 3aJEp>KH-
BaTbCs MPU HENOCTAaTKE 3CTporeHoB. Ha mocnenHem 3tane B 30HY pa3pylIeHUs
MPUOBIBAIOT TUTFOPUITIOTEHTHBIE CTBOJIOBBIE KJIETKH, KOTOpBIe MU PEepeHIHPYIOTCS
B ocTeoOmactel. B manmpHeiimiem ocTeo0nacTbl CHHTE3UPYIOT U MHUHEPATU3YIOT
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MaTPUKC B COOTBETCTBHHM C HOBBIMH YCJIOBUSMU CTAaTUUECKOW W TUHAMHUYECKOU
Harpy3Kd Ha KOCTb.

CymectByeT 060JbIIOe YHCIO (HAaKTOPOB, CTUMYIUPYIOIIUX PAa3BUTHE U
byHkiuu octeobsiactoB (puc. 5.5). BomiedueHue B mpoliecc MepecTporKu KOCTU
0CTE00JIACTOB CTUMYIIMPYETCS pa3nuyHbiMU (hakTopamu pocta - TOP-(3, mopdo-
TeHETUYECKUM OEJIKOM KOCTH, MHCYJIMHOMOI00HBIM (hakTOpoM pocTa, hakTopoM
pocta (hudpobacToB, TPOMOOIIMTOB, KOJTOHUECTUMYIUPYIOIIMM M TOPMOHAMH -
NapaTUPUHOM, KaJBIIUTPUOJIIOM, a TAKXKE CBS3BIBAIONIMM (pakTopoMm simpa o-1 u
TOPMO3HUTCS OenkoM jenTuHoM. JlenTuH - 6emok ¢ Mo maccoit 16 k/la o6pa3zyer-
Csl IPEUMYIIIECTBEHHO B aUIIOIUTAaX; CBOE NEWCTBHUE pean3yeT 4epe3 IMOBHIIIIe-

HUE CUHTE3a IUTOKUHOB, (DAKTOPOB POCTA AMUTENHS M KEPATHHOIIUTOB.
Mopozenemunecxuis fetok xocmu

3

- (TBONIOBEIE KIIETKH (TIEPHITATH )

- EeTeTOTEHHEIS KIETER
l+ 0,
— (}CTCOTCHHEIC KIICTKH

l ('MHTe3 KOULTATEHE

MPOTEOTTHEAHOR
*(creobnactst * IHKOIPOTEHHOB

MUNEPLIUIAHUR MAMPUKCa
Ocreouutes —* (cmeokansii, ocmeononmun, RANKL
- u dpyete beaku »
"
OeTeoKTACTR + |
PaspyineHHe ocTeonma
L u oceoboxneHue hakmopos pocma

Puc. PeMonenupoBanrue KOCTHOW TKAHU.

AKTHUBHBIE CEKPETUPYIOIIHE OCTEO0IACThI CO3AI0T CJIOW OCTEOMIa - HEMU-
HEPAIM30BAaHHOTO MaTPUKCa KOCTH ¥ MEJIJICHHO BOCTIOJHSIOT TIOJIOCTh PE30POIINH.
[Tpu 5TOM OHM CEKPETUPYIOT HE TOJIHKO pa3inyHbIe (DAKTOPHI POCTA, a TaKKe Oe-
KM MEXKJIETOYHOTO MaTPUKCa - OCTEONOHTHH, OCTEOKABIIUH U Apyrue. Korma 06-
Pa3yIOLIUNCA OCTEOH]] NOCTUTaeT AUaMeETpa 6210°M, oH HaunHaeT MHHEPAIU30-
BaThCsl. CKOPOCTh MpOIECcCa MUHEPATU3ALMKU 3aBUCUT OT COJEPKAHUS KablUs,
dbocdopa u psina MukposneMeHToB. [Ipoliecc MuHepaiu3aluu ynpasisieTcsi OCTeo-
Oy1actamu U TopMo3uTcs nupodocharom.

OO6pazoBaHue KPUCTANIOB MUHEPAJILHOTO OCTOBA KOCTH MHIYLIUPYET KoJljla-
redH. @opMHUpOBaHNE MUHEPAJIBHON KPUCTAUIMYECKOW PEIIETKA HAYMHAETCS B 30-
HE, HAXO/SIIeHCS MEXly KoJIareHOBbIMU (uOpHiiaMu. 3aTeM OHH, B CBOIO OYe-
pelb, CTAHOBATCA LIEHTPAMU ISl OTJIOKEHUS B MPOCTPAHCTBE MEXKAY KOJUIAr€HO-
BBIMH BOJIOKHaMHU.
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dopMupoBaHUE KOCTH MPOUCXOINUT TOJHKO B HEMOCPEICTBEHHON OJIM30CTH
OT 0CTe00JIaCTOB, MPUUYEM MUHEpAIU3AIIUSI HAUMHACTCS B XPAIE, KOTOPBIA COCTO-
UT U3 KOJUIareHa, HaXosAIIerocs B MpOTEOrJIMKaHOBOM MaTpukce. [Iporeorinkansl
MOBBIIIAIOT PACTSHKUMOCTh KOJUIAr€HOBOW ceTu. B 30HE KanmplU(uKaIuyu Mpouc-
XOJUT pa3pyllieHue KOMIUJIEKCOB OeJOK-ToKrcaxapua B pe3yJibTaTe THAPOJIU3a
O€JIKOBOI0 MaTpHKCa JIM30COMATBHBIMU (DepMeHTaMU KJIETOK KocTH. [1o mepe poc-
Ta KPUCTAJUIbI BBITECHSIOT HE TOJIBKO MPOTEOTJIMKAHbI, HO U BoAy. [lmoTHas, mos-
HOCTBIO MUHEPAIM30BaHHAS KOCTh, IPAKTUYECKHA O0E3BOKEHA; KOJUIAT€H COCTaB-
asiet 20% maccbl 1 40% o0bema TakoW TKaHHW; OCTAIBHOE MPUXOJIUTCS Ha JOJIO
MHHEPAIBHON YaCTH.

KpMCTALIE THOPOKCHATIATHTA

MomeKkyna KomiareHa

- —
.E.'ﬂ ~ m—— —— 1|G

(

Puc. Otnoxenne KpUCTAJJIOB THUAPOKCHUAIIATUTA Ha KOJIJIArCHOBBLIX BOJIOK-

Hax.

Hauano muHepanu3anuu XapakTepU3yeTcs YCUJICHHBIM IMOTJIOIIEHUEM OC-
TeoOnactamu MoJekyn O,, akTHBaIMel OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX MPO-
[IECCOB U OKUCIUTEIBHOTO (hochopunrpoBanus. B MUTOXOHAPHUAX HAKAIIMBAIOT-
cst monsl Ca’* m PO,”. HaumHaeTcss CHHTE3 KOJIATCHOBBIX M HEKOJUIA€HOBBIX
O€JIKOB, KOTOPbIE€ 3aTe€M IOCJE MOCTTPAHCIALUOHHON MOIUMUKAIMU CEKPETUPY-
10TCs U3 KieTku. DopmMupyroTcst pa3inyHble BE3UKYIbl, B COCTABE KOTOPBIX IEpe-
HOCHUTCS KOJUIareH, MPOTEOTJIMKaHbl U TIIMKONPOTEenHbl. OT 0CTE001aCcTOB OTIIOY-
KOBBIBAIOTCSI 0COObIE 00pa30BaHMsl, HA3bIBAEMbIE MATPUKCHBIMU My3bIPbKAMHU, WU
MeMOpaHHbIMH Be3uKysiamu. OHU coiepkaT B OOJIbIION KOHUEHTpAIMd HOHbBI
Ca®", xoropas mpesblmaet B 25-50 pa3 cofepkaHne HX B OCTEO0IACTaX, a TAKKE
rimtepodochonmunuasl u pepmMeHTHI - menouHyo dhocdarasy, nupodocdarasy,

aneHosuHTpHbochaTasy u ameHosumHMoHO(OChaTasy. HMonsr Ca’* B Mem-
OpaHHBIX BE3MKYJaX CBS3aHbl MPEUMYIIECTBEHHO C OTPULIATENBHO 3apSKEHBIM
docharuauncepuHoM. B MEXKKIETOUHOM MaTpUKCE MEMOpaHHBIE BE3UKYJIbI pas-
pymaTes ¢ ocBobokIeHHeM noHOB Ca’t, mHpodochaToB, OPraHMUECKHX COSIH-
HEHUI, CBA3aHHBIX ¢ ocTaTkamu (pochopHoil kucnoTsl. [lpucyrcTByronme B MeM-
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OpaHHBIX Be3HuKyJax (Gocoruaponassl, U B MEPBYIO ouepes menounas gocdara-
3a, OTIICTUISIIOT pocdaT OT OPraHMYECKUX COeTUHEHHH, a upodocdar TuaApoIH-
3yercs nupodocharasoit; nonsl Ca”* coenuusiores ¢ PO,” , 4T0 NPHBOAMT K TI0-
sBieHut0 amopdHoro docdara KambLUs.

OHOBPEMEHHO MPOUCXOUT YaCTUYHOE Pa3pylIeHUE MPOTEOTIIMKAHOB, CBS-
3aHHBIX ¢ KosutareHoM I tuma. OcBoOoxnaromuecs: (pparMeHThl MPOTEOTIMKAHOB,
3apsKEHHBIE OTPUIATENLHO, HAYMHAKOT CBS3bIBAThH HOHBI Ca’*. HekoTopoe 4mcio
nonoB Ca™* u PO, 06pa3yroT nmapsl M TPUILIETHI, KOTOPHIE CBA3BIBAIOTCS C KOJIA-
TC€HOBBIMHU U HEKOJUIAr€HOBBIMU OelKaMu, (POPMHUPYIOIMIMMH MaTpPUILy, YTO COMPO-
BOXKTAaeTCsl 00pa30BaHWEM KJIACTEPOB, WK siep. M3 0eIKoB KOCTHON TKaHU HaW-
Gosee aKTHBHO cBs3bIBaOT MOHBI Ca’" u PO,’ octreoHekTH M MatpukcHbie Gla-
Genku. Komaren KOCTHOM TKaHHM cBA3bIBaeT HOHBI PO, uepes e-aMUHOIPYIIITY JIH-
3uHA ¢ 00pazoBaHueM GhochoaMUTHON CBSI3H.

Ha o06pa3oBaBiieMcs spe BO3ZHUKAIOT CIIUPAJIEBU/IBIE CTPYKTYPBI, POCT KO-
TOPBIX UJET IO OOBIYHOMY IPUHLUITY 100aBJIeHUsI HOBBIX HOHOB. Illar Takoi cnu-
panyu paBeH BBICOTE OAHOM CTPYKTYpPHON enuHuIbl Kpuctamuia. dopmupoBaHue
OJIHOTO KPHUCTAJUIA IPUBOJUT K MOSIBJICHUIO IPYTUX KPUCTAIOB; ATOT MPOLECC HA-
3bIBAETCS AMUTAKCUCOM, WM AMUTAKCUYECKON HyKJICaluen.

PocT kpucTamia BbICOKO YyBCTBHUTEIEH K NMPUCYTCTBUIO JAPYTUX HOHOB U
MOJIEKYJI, KOTOpbl€ UHTUOUPYIOT KpUcTauIn3anuio. KoHIeHTpalus 3TUX MOJIEKYI
MOJKET ObITh HEOOJBIION, U OHU OKA3bIBAIOT BIMSHUE HE TOJBKO HA CKOPOCTh, HO
Ha (OpMy U HampaBlieHHWE pocTa KpucTaywioB. [Ipeanonaraior, 4yTo Takue COEIu-
HEHUS aICOPOUPYIOTCS HA TOBEPXHOCTH KPHUCTAJIa U TOPMO3ST aJICOPOIUIO APY-
ruX HOHOB. TakuMu BellecTBaMH SIBIISIOTCA, HAapUMep, rekcameradocdaT HaTpHs,
KOTOPBI TOPMO3HUT MpenunuTanuio kapoonara kameuus. [lupodocdatsl, monm-
docdartbr 1 noandpocPoHaThl TaKKe TOPMO3AT POCT KPUCTAIUIOB TMAPOKCHATIATH-
Ta.

Yepes HECKOIBKO MECSILIEB, ITOCJIE TOTO KaK MOJIOCTh PE30pOLMH BOCIOIHUT-
Csl KOCTHOM TKaHbIO, IMJIOTHOCTh HOBOM KOCTH yBenuuuBaeTcs. OcTteo0sacTsl Ha-
YMHAIOT NPEeBpalIaTbCcsl B KOHTYPHBIE KIJIETKH, KOTOPbIE YYaCTBYIOT B HEIPEPHIB-
HOM BBIBEJICHUM KaJIbLiUs U3 KocTu. Hexotopsie

U3 OCTE00JIaCTOB MPEBPAIIAOTCS B OCTEOLMTHI. OCTEOLUTHl OCTAOTCS B
KOCTH; OHHU CBSI3aHBI IPYr C APYI'OM JJIMHHBIMUA KJIETOYHBIMA OTPOCTKAMH U CIIO-
COOHBI BOCIPUHUMATh MEXaHUYECKHE BO3CHCTBHS HA KOCTb.

[To mepe nudepeHupoOBKN U CTapeHUs KIETOK MEHSETCS XapakTep U UH-
TEHCUBHOCTbh OOMEHHBIX MpoieccoB. C Bo3pacToM B 2-3 pa3a yMEHbIAETCS KOJIU-
YEeCTBO TNIMKOT€HA; OCBOOOXKIAIOMIAsICS TII0K03a B MOJIOJIBIX KJeTkax Ha 60% wuc-
MOJIB3YETCS B PEAKIMIX aHadpPOOHOIO INIMKOJIN3a, a B CTaphiX Ha 85%. CuHTe3upo-
BaHHBIE MOJIEKYJIbI AT® HE0OX0UMBI 7S KU3HE0OeCTIeUeHHsI 1 MUHEpaTu3alun
KOCTHBIX KJIETOK. B ocTeonnTax OCTarOTCs JMILIb CEIbl IJIMKOT€HA, 1 OCHOBHBIM
nocTaBIMKOM MOJieKysl AT® sBiseTcst TOJIBKO INIMKOIN3, 3a CYET KOTOPOro IMOJ-
JEP/KUBAETCS TOCTOSTHCTBO OPIaHUYECKOTO U MUHEPAIIBHOTO COCTaBa B YXKE MUHE-
palM30BaHHBIX OT/ETIaX KOCTHON TKaHU.

82



KoHeuyHbIil ypOBeHb 3HAHHMH.

1. Umo nazvigaemcsa akmueHviM UeHmpom hpepmenma?

1)  yuacTok depMeHTa, 0OECTIEUMBAIONINI MPUCOSTUHEHHE cyOcTpaTa u
ero MpeBpalleHue;

2)  MEecCTO MPHCOEANHEHHUS aropepMeHTa K KohepMeHTY;

3)  dacTh MOJEKYJbl epMEHTa, KOTOpas JIETKO OTHICTUIAETCS OT anodep-

MECHTA;

4)  MecTO MPUCOEIUHEHHS AJTIoCTeprudecKoro s dexropa.

2. Amunokucnomel, 6xooauiue ¢ AaKMuUGHLIL yenmp gepmenma, pac-
noaazaromca:

1) B pa3HBIX YYAaCTKaX NOJUIEHTUIHOH 1€,

2) B CEpEAMHE MOJUNENTHUIHON 1IEMH;

3) Ha C-KOHIIE NOJIUIIENTHIHON IEIIH,

4) HETMPEPBIBHO APYT 3a IPYroM B OJTHOM yYaCTKE MOJUTICIITUIHON LIEeTIH.

3. Kaxkue ceazu npeumyuiecmeenno oopasyromcesa mesxcoy pepmenmom

u cybcmpamom npu popmuposanuu cyocmpam-IH3umMH0O20 Komniekca?
1) BOJIOPOJHBIE;
2) MENTUIHBIE,
3) HOHHBIC;
4) TUCyIb(PUIHBIC.

4. Kak nazvieaemca eeuyecmeo, ¢ komopwvim e3aumooeiicmeyem ¢hep-
Mmenm?

1) anodepMmeHr;

2)  xodepmeHT;

3) W302H3HUM;

4) cybcTpar;
5)  xonodepMeHT.

5. C 0enkoeoit wacmulo hepmenma HenpoOUHO CEA3AH:
1) MPOCTETUYECKAS IPYIINA;

2) kKo(epMeHT;

3)  amodepmeHT;

4)  w3odepMeHT.

6. Kakasa uacmo hepmenma onpedennem cneyugpuunocms e2o oeiicm-
eus?

1) anodEPMEHT;

2)  xodepmeHT;

3)  mpocTeTHYecKas rpynmra;
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4)  mpodepmeHT.

7. Kak nazvigaemca yuacmok gpepmenma, odecneuugaroujuii xumuue-
CKoe npespauwjenue cyocmpama?

1) a7ICOpOIIMOHHBIN LIEHTP;

2)  peryisiTOpHbIN LIEHTP;

3) KaTaJIUTUYECKUUN LIEHTP.

8.  Annocmepuueckuit yenmp — 3mo y4acmox pepmenma, K KOMmopomy
npucoeounaemcs:

1)  xBa3u-cyOcCTparT;

2)  xodepMmeHT;

3) adbdexTop;

4)  cyOctpar.

9. Cywynocmos meopuu Quwepa:

1)  akTuBHBIA LEHTp QepMeHTa U cyOcTpaT HaxoIATCS B CTPOTOM IPO-
CTPAaHCTBEHHOM COOTBETCTBHY;

2)  aKTUBHBIM LIEHTP IPOCTPAHCTBEHHO (QopMHUpYyeTCs Mo cyOcTpary B
npouecce 00pa3oBaHus CyOCTpaT-3H3UMHOTO KOMILIIEKCA;

3)  aKTUBHBIN LIEHTP NPUCOEIUHSET IPYIITY POJICTBEHHBIX CyOCTPaTOB;

4)  aKTHUBHBIH IIEHTP MOKET B3aHMMOJCHCTBOBATH TOJBKO C OJAHHUM CYO-
CTpaToOM.

10. Cywnocmov meopuu Kownanoa:

1)  akTuBHBIN LEHTp QepMeHTa U cyOcTpaT HaxOJATCS B CTPOTOM IPO-
CTPaHCTBEHHOM COOTBETCTBUU;

2)  aKTUBHBIM LIEHTP NPOCTPAHCTBEHHO (opMHpyeTcs mo cyOcTpary B
npolecce 00pa3oBaHus cyOCTpaT-sH3UMHOTO KOMILIEKCA;

3)  aKTUBHBIN LIEHTP NPUCOECAUHSET IPYNNY POJICTBEHHBIX CYOCTpaTOB;

4)  aKTHUBHBI LIEHTP MOXKET B3aUMOJCHCTBOBATH TOJIBKO C OJHHUM CYyO-
CTpPaTOM.

11. Kakoea 603mo0icHas npuduna aKkmugupyouiezo oeiicmeus na gep-
MEHM UOHO8 WESI0UHO-3EMEIbHBIX MEMannoe?

1)  cmocoOCTBYIOT 0Opa30BaHUIO CYOCTPAT-9H3UMHOTO KOMILIEKCA;

2)  YCWIMBAIOT JUCCOIHAITUIO CYOCTPaT-dH3UMHOTO KOMILIEKCA;

3)  BBI3BIBAIOT JICHATYpAITUIO artoepMEHTA;

4)  w3MEHSIOT KoH(popmario cyocTpara.

12.  Kakue ceéa3u pazpywiaromcsa noo oeiicmeuem amuaasol?
1) MENTUIHEIE,

2)  adupHbIe;

3) [JIMKO3WUIHEBIE,
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4)

13.

BOJOPO/IHBIE.

Depmenmel, yuacmeyrwuiue 6 paspwviee —C-C-ceazeii 6e3 yuacmus

600bh(N"h“%ﬂ”"Cﬂl(Kﬂacqy:

1)
2)
3)
4)
5)
14.
xapuoa?
1)
2)
3)
4)

15.
1)
2)
3)
4)

16.
1)
2)
3)
4)
5)

17.

1)

2)

3)
TOB,

4)

5)

18.
oelicmeus.

1)

2)

3)

4)

auasz;

Juras;

TpaHchepas;

TUpOJIas;

U30Mepas.

Kakoit hepmenm ocywiecmensem 2uopoaumuueckuili pacnao ouca-

JUIIa3a;
aMMIIa3a;
JIaKTa3a;
MEenTHa3a.

K knaccy okcuoopedykmasz omuocamcs:
IUTOXPOMOKCHIA3a;

TJIFOKOKWHA3a;

Karasnasa;

AHAOIENTH/IA3A.

Honv Ca’* ¢ knemre:

aKTUBUPYIOT HAM®D-3aBUCHMYIO IPOTEUHKUHA3Y;
WHTHOMPYIOT CHHTE3 WHCYJINHA;

Y4acTBYIOT B aKTUBAIMH psifia HEPMEHTOB;
aKTUBHPYIOT 0OMEH KaJIbMOIYJIMHA;
aKTUBUPYIOTIPOTEUHKUHA3Y C.

Honwl kanvyusa a6aa10mcsa mooOyaamopom 0 KaibmMoOyauHa, m.K.:
KaJIbLIUNA CBSI3bIBAETCS C KATIbMOYJIUHOM;

KaJIbMOJYJIUH aKTUBUPYET YOOPKY MOHOB KaJIbLIUS;

xommieke Ca’*-KaIbMOIYJIMH H3MEHSET aKTHBHOCTb psifa (epMeH-

2

komiuieke Ca™ -KaabMOIyJIMH CIOCOOCTBYET CHHTESy HAM®D;
2

xomiuieke Ca™ -kanpMoayIuH MHruoupyeT Ghocdoaudcrepasy.

Ha3zoeume zopmonwt, oobraoawouwjue memOpPaAHHBIM MEXAHUZMOM
[TpousBoaHbBIE apaXUIOHOBOM KUCIOTHI
[IpousBoaHbIE CTEpaHA.

[Tpou3BoAHBIE CTOKHBIX OEIKOB.
TupeouiHbIE TOPMOHBI.
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5)

19.
1)
2)
3)
4)
5)

20.
1)
2)
3)

[Ipon3BoHBIE AMUHOKHUCIIOT.

I'opmonwt enruarom na:

YBEJIIMYEHUE KOJUIECTBA PEIICTITOPOB.
KOH(OpMaIUIO JIUIHI0B MEMOpaH.
KOHIIEHTpaIuio (hepMEHTOB.

CHEIM(PUIHOCTH PEIEITOPOB.
TPAHCIIOPTHBIE CUCTEMBI MEMOpaH.

Poab 20pmonoe nepeoneit 001u cunogusza 3aKa0Uaemcs 6:
perymnsiun GyHKIHA nepudeprudecKux dHIOKPUHHBIX JKeTe3.
WHTHOMPOBAHWU CEKPEIIMH PENU3UHT-(PaKTOPOB.

aKTHUBAIMH BHIPAOOTKU CTATHHOB.
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TEMA: TOPMOHAIJIbBHAS PETVJISLIUA BAJTAHCA KAJIbLIM L.

OcHOBHbIE BOIIPOCHI TEMBbI.

1)  B3anMocBsA3b MEXIY XEMO- U MEXaHOPELEIIHUEN

2)  Perymsmus oOpa3oBaHMs U pacraja TOPMOHOB

3) MexanusMm JeicTBUS M OMOJIOTMYECKOE 3HAaYyeHUE OEJIKOBO-
NENTHIHBIX TOPMOHOB

4)  Cexpeuus ¥ TpPaHCIIOPT TOPMOHOB

S5)  MonexkynspHble MEXaHU3Mbl JIEUCTBUS TOPMOHOB: U3MEHEHHUE HOH-
HBIX TPAJUEHTOB

6)  MonexkynsipHble MEXaHU3MBbI JEUCTBUSI TOPMOHOB: MUIIIEHU U MeEXa-
HU3MBI JE€UCTBUS KaJIbLIMS.

AKTYaJIbHOCTH TeMBbI.

PemonennpoBannre KOCTHOM TKAHU PETYIUPYETCS] CUCTEMHBIMU (TOPMOHBI) U
MECTHBIMU (paKTOpaMH, KOTOpble 00€CIEeUHBAIOT B3aUMOJICHCTBUE MEXKIY OCTEO-
OjacTaMM M OCTEOKJIacTaMH (CM. TaOJI.).

Cucremubie GakTOpbI

OO0pazoBaHuEe KOCTH B M3BECTHOM CTENEHU 3aBUCUT OT YMCIA U aKTUBHOCTH
octeobiacToB. Ha npoiiecc o6pazoBanusi 0cTe001aCcTOB BIUSIIOT

Tabnuya.
DaKTOPbI, peryJaMpyruue npouecchbl peMoaeJUPOBAHUA KOCTH
PDakTopu Pezopbumsa (cTeoreHez
COMATOTPOLHLL
KanelTHTOHHH
Ilaparupuil 24.25(0H), Dy
- 1,25{00H); 1Dy TupokcHH 0 KopTHZ0T {(hH3Ho-
Cucremiinie <o
TupokeHil 1 Kop T30 JOUHYEeCKAs KOS TPalu )
{TIORBITIT@HHAS KOHITEHTPATIHA) Hucynun
BDeTporeling
AHIpOTEHE
. -Hurepdepon
HaTepielikiHE N pdep
OcreonpoTel epHIL
Jorkanpioie WM UTerp el BHTAMHIL A
JaxTodeppan
{IIOBBITTI@HHAS KOHITEHTPATTHA) -
IMapoThn

COMaTOTPONMH (FOpMOH pocta), scTporensl, 24,25(0OH),Ds;, koTopeie cTH-
MYJTUPYIOT J€JI€HHE OCTE00JIACTOB U MpEeBpallleHue MpeocTeodIacToB B 0CcTE00Ma-
CTBL. [ TIOKOKOPTUKOUIbI, HATIPOTHB, MOAABIIAIOT JEJICHUE 0CTE00IAaCTOB.

Ilapamupun (napameopmorn) CAHTE3UPYETCS B MAPAIMUTOBUAHBIX XKEIE3aX.
Monekyia napaTupyuHa COCTOUT U3 OJHOM MOJIMIENTHIHOM LENH, coaepramei 84
AMUHOKHCIIOTHBIX OCTaTKOB. CHMHTE3 MapaTHupuHa CTUMYJIMPYET aJpeHaluH, I0-
ATOMY B YCJIOBHUSX OCTPOrO U XPOHMUYECKOI'O CTpecca KOJIUYECTBO ITOTO FOPMOHA
YBEJINYUBAECTCSI. [Tapatupunsl aKTUBUPYET  HIpoJU(epaluto  KIETOK-
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IPEIIIECTBEHHUKOB OCTE00IaCTOB, MPOAJIEBACT BPEMs MX MOTYKU3HU U MHTUOU-
pyeT arnonTo3 octeo6s1acToB. B KOCTHOI TKaHU pelenTopsl A NapaTUpUHA MpU-
CYTCTBYIOT B MeMOpaHax 0CTe00JIaCTOB U OCTEOLMUTOB. OCTEOKIACTHI JIUILIEHBI pe-
LENTOPOB JJIsl TaHHOTO TOPMOHA. ['OpMOH CBSI3BIBAETCS C PELENTOPaMH OCTE00Ia-
CTOB U aKTHUBUPYET aJICHUJIATIIUKIIA3Y, YTO COMPOBOXKIAETCS YBEIMYEHUEM KOJIH-
yectBa 3'5S' HTAM®. Takoe moBblllieHue cojaepkanus HAM®D crnocoOCTByeT WH-
TEHCHBHOMY MOCTYIICHHIO HOHOB Ca’* M3 BHEKJIETOUHON KHAKOCTH. IlocTyruB-
MM KaJbLUH 00pa3yeT KOMIUIEKC ¢ KaJlbMOAYJIMHOM H Jlajee MPOUCXOIUT aKTH-
Ballysl KaJbIMI3aBUCUMON MPOTEMHKUHA3BI ¢ mocheayoumm ¢oc- Gopuirpoa-
HuEeM OenkoB. CBS3BIBAsCH C OCTEO0IaCTaMu, TAPATUPUH BBI3bIBAET CHHTE3 OCTEO-
knacT-akTuBHpytomero gaxropa - RANKL, cnocoOHOro cBS3bIBaTHCS C MPEOCTE-
OKJIACTaMHU.

BBenenue Oonpnx 103 mapaTUpHUHA MPUBOAUT K THOETU OCTEO0JIacTOB U
OCTEOLIUTOB, YTO COIMPOBOKIAETCS YBEIMUYEHHEM 30HBI pe30pOIMH, TOBBIILICHUEM
ypOBHsI Kanblus U GocdaToB B KPOBU U MOUYE C OJJHOBPE- MEHHBIM MOBBIILIEHUEM
HKCKPELMH TUIPOKCUIIPOINHA BCIIEICTBUE PA3PYIICHHS KOJJIAr€HOBBIX OEJIKOB.

Peuentopsl Kk mapaTUpUHY paclojiararoTcs M B MOYEYHBIX KaHajblax. B
MPOKCUMAJIBHBIX OTHENaX MOYEYHBIX KaHAJbIEB FOPMOH HMHTHOMpPYET peadbcopO-
nuio pocdara u ctumynupyer odpazoanue 1,25(0OH),Ds;. B nucranbHbIX oTaemax
TMOYeYHBIX KAHAJIBIIEB MAPATHPHH ycuanBaeT peadeopbimio Ca®t. Takum oGpasom,
napaTUpUH 00ECTIEYMBAET MOBBIIICHUE YPOBHS KalblUs U CHIDKEHHE (ocdaToB B
I1a3Me KPOBHU.

Ilapomun - TIUKOTIPOTENH, BBIACISIEMBIA OKOJOYITHBIMU W TOJHWKHE- Ye-
JIOCTHBIMU CITIOHHBIMH kene3amu. benok coctout u3 a-, B-, u y-cyObeaunui. Ak-
TUBHBIM HauajoM MapoTHHA SBISETCS Y-CyObeAMHHIIA, KOTOpas OKa3bIBAaeT BIIHS-
HUE Ha ME3EHXMMHbIE TKAHU - XpAll, TpyOuaThle KOCTH, ACHTUH 3yOa. [laportun
YCWJIMBAET NMPOJU(epalnio XOHAPOTCHHBIX KIETOK, CTUMYJIUPYET CUHTE3 HYKJIEH-
HOBBIX KucioT U JJHK B ononTobnacrax, mpo-

[IECChl MUHEPATIM3ALMK IEHTUHA U KOCTEH. DTH MPOLECCHI COMPOBOXKIAIOTCS
MOHM)KEHUEM COJIEP>KAHMS KaJIbIUs U TJIFOKO3bI B IJIa3Me KPOBHU.

Kanvyumonun - nmonunenTtu, cocTosmui U3 32 aMUHOKUCIOTHBIX OCTAaT-
koB. Cekperupyercss napaoimukyisipHbiMA K-KkjieTkaMu HIMTOBHIHOM >Kelie3bl
i C-KJIeTKaMM MapaniuTOBUIHBIX KEJE3 B BUJIE BHICOKOMOJIEKYJISIPHOTO Oeka-
npenmecTBeHHUKa. CeKpelysi KalbLIUTOHMHA BO3PACTaeT MpPU yBEJIUYEHUH KOH-
neHTparun HoHoB Ca’* M yMEHBIIACTCS NPH MOHIDKCHHH KOHIIGHTPALMH HOHOB
Ca”™ B kpoBu. OHa TaK)Ke 3aBHCHT OT YPOBHS 3CTPOreHoB. IIpu HeocTaTKe 3CTPO-
T€HOB CEKpelUs KaJbIIUTOHMHA CHI)KAETCSA. DTO BBI3BIBACT yCHUJICHHE MOOMIM3a-
[IUM KaJIbLIMsA B KOCTHOM TKaHHU U CIIOCOOCTBYET Pa3BUTHIO OcTeonoposa. Kanbim-
TOHMH CBS3BIBAETCSA C CHEHU(UUECKUMHU PEUENTOpPaMH OCTEOKJIACTOB U KJIETOK
MOYEYHBIX KaHAJBLIEB, YTO COMPOBOXKIAETCS aKTUBALIMEN aJeHWIATIIMKIA3bl U T0-
BbIlIeHHUEM o00pazoBaHusi HTAM®. KanbLMTOHHH BIUSET Ha TPAHCHOPT HOHOB
Ca™ uepes kierounsie MemOpadbl. OH CTHMYIMpyeT IMOINIOMICHHE HOHOB
Ca”™ MUTOXOHJPHAMH H TeM CaMbIM 3aJepKHMBaeT OTTOK MOHOB Ca’*m3 KieTkw.
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D10t 3aBucuT OT KonuuectBa AT® u cootHomenus uoHoB Na' u K' B kiertke.
KanbIIuTOHMH yrHeTaeT pacnaj KoJulareHa, 4To MPOSBIISIETCS YMEHBIICHUEM JKC-
KpEeLUMH C MOYOU TMAPOKCUIIPOJIMHA. B KileTKax MoYeyHbIX KaHAJbLEB KAJIBIIUTO-
HUH UHTUOUpyeT ruapokcunupobanue 25(0OH)Ds;.

Takum 00pa3oM, KAJIBLIUTOHUH MOJABISIET aKTUBHOCTh OCTEOKJIACTOB U MH-
rubupyer ocBoboxenre HoHoB Ca’t U3 KOCTHOIM TKAaHH, a TAKKE YMEHbIIACT pe-
a6copOumio nonos Ca®* B moukax. B pesysbrate TOPMO3HTCS pe30pOLHs KOCTHOM
TKaHH, CTUMYJIMPYIOTCSI TPOLIECCHI MUHEPATU3ALMH, YTO NPOSIBISECTCS MTOHUKEHU-
€M YpOBHS KalbLius U Gocdopa B miaa3zMe KPOBH.

Flodcodepofcau;ue 20pMOHbL IIIUTOBUIHON KeJe3bl - TUpoKcuH (T4) u Tpuii-
ontuponuH (T3) obecneunBarOT ONTUMAIBHBIA POCT KOCTHOM TKaHH. TupeouaHsie
TOPMOHBI CLIOCOOHBI CTUMYJIUPOBATh CEKPEIIUI0 TOPMOHOB pocTa. OHM MOBBIIAIOT
kak cunte3 MPHK wuncynunonogoGuoro daxrtopa pocra 1 (MDP-1), Tak u mpo-
nykuuto camoro M®P-1 B neuenu. [Ipu runeprupeose noaasnsercs auddepeHiu-
POBKa OCTEOT€HHBIX KJIETOK U CHUHTE3 Oejika B ATHX KJIETKaX, CHM)KAeTCS aKTHUB-
HOCTb 111eJI0UHON (pocdartaszel. 3a CUET YyCUIIEHHON CEKpPElMU OCTEOKaIbI[MHA AKTH-
BUPYETCS] XEMOTAKCHC OCTEOKIIACTOB, YTO BEAET K pe30pOIMU KOCTHOM TKaHHU.

Ilonosvie cmepouonsvlie TOPMOHBI YYACTBYIOT B IMPOLECCAX PEMOJEIUPOBA-
HUSI KOCTHOM TKaHW. Bo3/elicTBUE ACTPOT€HOB Ha KOCTHYIO TKaHb IMPOSBIISIETCS B
aKTHUBAIIMM OCTE00JIACTOB (IIPSIMOE M OMOCPEAOBAHHOE JIEHCTBUE), YTHETEHUU OC-
TeoknacToB. OHM TaKXke CIOCOOCTBYIOT BCACHIBAHMIO MOHOB Ca’™ B Keiy04HO-
KUIIEYHOM TPAKTE U €TO OTJIOKEHHUIO B KOCTHOU TKAHMU.

JKeHckre 1onOBbIE TOPMOHBI CTUMYJUPYIOT MPOAYKIUIO KaJbLIMTOHWHA
IIMTOBUIHOM KEJIE30M U CHUKAKOT YyBCTBUTEIBHOCTh KOCTHOM TKaHH K IMAapaTH-
puHy. OHUM Tak»Ke BBITECHSIIOT HA KOHKYPEHTHOW OCHOBE KOPTUKOCTEPOUIbI U3 UX
pEenenTopoB B KOCTHOW TKaHW. AHJIPOTEHBI, OKa3bIBasi aHAOOIMYECKOE JEHCTBHE
Ha KOCTHYIO TKaHb, CTUMYJIMPYIOT OMOCHHTE3 Oelka B ocTeo0iacTax, a Takke
apOMaTU3HPYIOTCS B dKUPOBOM TKAHU B SCTPOTCHBI.

B ycnoBusax neduimra moioBbIX CTEPOUIOB, KOTOPHIH MMEET MECTO B Me-
HOMay3e, MPOLEeCcChl KOCTHOM pe30pOIuu HAaUMHAIOT NpeoliaaaTh HajJ NpoleccaMu
PEMOJIETMPOBAaHNS KOCTHOM TKAHH, YTO W MPUBOJUT K pa3- BUTUIO OCTEONICHUU U
OCTEONOopO3a.

I 1rokokopmuKouOsbl CUHTE3UPYIOTCA B KOpE HaJAMo4edyHUukoB. OCHOBHOMU
TIIOKOKOPTUKOU]T YEJIOBEKA - KOPTU30J. [ TIFOKOKOPTUKOUABI CKOOPAWHHPOBAHO
JIEUCTBYIOT Ha pa3HbIC TKAHU W Pa3HBIC TPOIECCHI - KaK aHAOOJINYECKHE, TaK U Ka-
Tabonnueckre. B KOCTHOW TKaHM KOPTHU30J TOPMO3UT CHUHTE3 KojultareHa I Tuma,
HEKOTOPBIX HEKOJUIATEHOBBIX OEIKOB, MIPOTEOTIMKAHOB M OCTEOMOHTHHA. | JTIOKO-
KOPTUKOHUJIBI TAKXKE YMEHBIIAOT KOJMYECTBO TYYHBIX KIIETOK, SIBJISIOIIUXCA ME-
cTOM 00pa3oBaHMs THa- JTYPOHOBOW KUCIOTHI. [loa BIusSHUEM TIIOKOKOPTUKOHIOB
ycKopsieTcsi pacnaja 0enkoB. [NIOKOKOPTHUKOWABI MOAABISIOT BCACHIBAHHE HNOHOB
Ca” B KMIIIEYHHKE, YTO COMPOBOXKACTCS CHIDKEHHEM €ro B CHIBOPOTKE KPOBH. JTO
MOHW)KEHHE MPUBOAUT K BHIOPOCY MapaTUpuHa, KOTOPbIA CTUMYJIUpPYET 00pa3oBa-
HHUE OCTEOKJIACTOB U Pe30pOLnio KOcTH (puc.). KpoMe Toro, KopTr30J B MbIIIIAX U
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KOCTSIX CTUMYJHUPYET pacmaja OeiIKoB, 4TO TaKXKe HapymiaeT (popMUpOBaHUE KOCT-
HOM TKaHU. B KOHEYHOM UTOTE NEHCTBUA TIIFOKOKOPTUKOUAOB MPUBOAAT K YOBLIN
KOCTHOM TKaHH.

Bumamun D; (xonexanvyugepon) nocTynaeT ¢ MUIIEH, a Takxke oOpasyeTcs
U3 MpeaUIeCTBEHHUKA 7-IernIpoX0JIecTepoia Mo BIUSHUEM YIbTPaPUOIETOBBIX
nydert. B nmeuenu xonekansimdepon npeppamaercs B 25(0OH)D;, a B moukax mpo-
UCXOJUT JanbHeiee rugpokcuupoBanre 25(0OH)D; u obpasyrores 2 Tuapokcu-
JUpOBaHHBIX MeTabomuTa - 1,25(0OH),D; u 24,25(0H),D;. MetabonuTel BUTaMHUHA
D3 perynmupyroT XOHIpOTE€HE3 M OCTEOreHe3 YK€ B IpoIecce 3MOPHOHAIBHOTO
pa3Butus. B orcyrctBum BuTamuHa D; HEBO3MOXHa MUHEpaIu3alusi opraHuye-
CKOTO MaTpuKca, MpH 3TOM HE 00pa3yeTcsi COCYIUCTasi CeTh, a MeTadu3apHas

KOCTh HE crocoOHa chopmupoBaThCs TOJDKHBIM obpazom.
1,25(0OH),D; cBsa3biBaeTcss ¢ XOHApOOJIacTaMu, HAXOASIIMMCS B aKTUBHOM CO-
crosauu, a  2425(0OH),D;- ¢ KkJIeTkaMM B  COCTOSIHUM  IOKOS.

1,25(0OH),D; perynupyet 30HbI pocTa 4yepe3 00pa3oBaHHE KOMIUICKCA C SIACPHBIM
pelenTopoM JJig ATOro BUTaMHHA. Takxke mokaszaHo, 4To 1,25(OH),D; cocoben
CBS3BIBATHCA C MEMOpPaHHO-AJIEPHBIM PELENTOPOM, YTO MPUBOJIUT K aKTHUBALUU
dbochonumnazer C u oOpazoBanuto MHO3UTOJN-3-Pocdara. Kpome Toro, odbpasyro-
nuics KOMIUIEKC akTuBUpyeTces pocdonmmazoit A,. 13 ocBo- 6oxnarorieiics apa-
XUIOHOBOM KHMCIIOThl CUHTE3UPYETCsl MPOCTArIaHAuH E;, KOTOPBIA TakkKe BIUSET
Ha OTBET XOHAPOOIAcTOB Npu uX cBs3piBaHuu ¢ 1,25(0OH),D;. Hamportus, mocie
cBs3biBanus 24,25(0OH),D; co cBoMM MeMOpaHHO-CBSI3bIBAIOIIMMCS PELEITOPOM,
aktuBupyercs ¢pocdonunaza C, a 3atem nporenHkunasa C.

B XPALIEBON 30HE pocra AMHUPU30B KOCTHOM TKaHU
24,25(0OH),D; ctumynupyer nuddepeHIMpoBKy U Hpoiudepanuio mpexoHapoo-
JIACTOB, KOTOPBIE COJEPIKAT CIeNU(PUIecKre perenTophl K JaHHOMY METa0OJHUTY.
Merabonutel BuTaMruHa D;oka3biBatOT BiIUsiHME HAa (DOpMUPOBAHHE U (PYHKIHO-
HaJbHOE COCTOSTHUE BUCOUYHO-HUKHEUEIIFOCTHOTO CYCTaBa.

Bumamun A. llpn HenocTaTke U U30BITOYHOM IMOCTYIJIEHUH BUTaMHHA A B
OpraHu3M JieTel HapyliaeTcsi poCT KOCTeW U MpoucxoauT ux nedopmanus. Bepo-
ATHO, 3TU SIBJICHUS OOYCIOBJEHBI JAEMOJUMEpU3alUeid U TUAPOIU3OM XOHIPOU-
TUHCYJb(aTa, BXOJAIIETO B COCTaB XPSAIIA.
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ImoxokoTH KOHTH

[demmr |

r KHLIEYHHKE .
¥poBEHD KANELMAA [psoe CHBOPOTOMHLLH
4
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NAPATTOPMOH

v
T Pesop6ims koot 4, opMupoRaHKE KOCTH
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i VOEUE ROCTHOH TKAHH

Y Y

Puc. Cxema BIUSHUS TIIOKOKOPTUKOUJIOB HA OOMEHHBIE MPOIIECCHI, MPHUBO-
JAIIME K YOI KOCTHON TKaHU

Bumamun C. Ilpu HemocTaTke aCKOPOMHOBOM KUCIOTHI B ME3€HXEMAaJIb- HBIX
KJIETKaX HE MPOUCXOJUT THJIPOKCUIMPOBAHME OCTATKOB JIM3WHA M MPOJIMHA, YTO
NPUBOJUT K HAPYIICHUIO 00pa3oBaHMs 3pesioro kosuiareHa. OOpasyromuiics He-
3peIblil KOJLUTAreH He CIOCcOOeH CBA3bIBaTh HOHBI Ca’ M TakuM 06pa3oM Hapylia-
IOTCSI IPOLIECCHl MUHEPATU3AIUH.

Bumamun E. Tlpu nedpunure Butammna E B mnedenu He oOpasyercs
25(OH)D; - mnpenmecTBEHHUK akKTUBHBIX ¢opMm ButamuHa Dj;.  Jledumur
BUTaMHHA E Taxyke MOXET MPUBECTH K CHUKEHUIO YPOBHS MarHusi B KOCTHOW TKa-
HU.

JlokajibHbIe (PaKTOPBI

Ipocmaznanounvl yCKOPSIOT BbIX0H HOoHOB Ca’’ M3 KOCTH. DK30reHHbIE
MPOCTarjiaHIuHbl YBEIUYUBAIOT T€HEPALIMIO OCTEOKIIACTOB, KOTOPBIE pa3- pylIatoT
KocTh. OKa3bIBaIOT KaTaboiIMueckoe BO3JEHCTBUE Ha OOMEH OEJIKOB B KOCTHOM
TKaHU U UHTUOUPYET UX CUHTE3.

Jlakmogeppun - xene30coaepKaliuidi TIUKOMPOTEUH, B (PU3HOIOTHYECKON
KOHLIEHTpAIlMU CTUMYJIUPYET npoiudepannio u AuddepeHnpoBKy 0CTe001acTOB,
a TaKXe MHTHOUPYET OCTeoKIacToreHe3. MutoreHnsiii a¢dexT nmakrodeppruHa Ha
0CTe00J1aCTONOAO0HBIE KIETKHA OCYIIECTBISIETCS uepe3 CrenupuIecKue peenTo-
pbl. OOpa3oBaBIIMICA KOMIUIEKC MYTEM SHAOLMTO3a MOCTYMAET B KJIETKY, U JIaK-
Todeppur (HochoprINPyeT MUTOTCH - aKTHUBUPYIOIIWE MPOTEHHKUHA3bI. Takum
o0OpasoM, JakToheppHUH BBIMOIHSIET POJh (HaKTOpa POCcTa KOCTU U €€ 37J0POBBS.
MoskeT NpUMEHATHCS B KaUyeCTBE aHA00JINYECKOTO (PaKTopa Mpu OCTEONOPO3e.
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Llumoxumel - HU3KOMOJIEKYJISIPHBIE TMOJHUMENTUIBI, OOYCIOBIMBAIOLINE
B3aMMOJICUCTBUE KJIETOK UMMYHHOU cucTeMbl. OHM 00€CIeUrBaIOT OTBETHYIO pe-
aKIUIO Ha BHEJIPEHUE YYKEPOJIHBIX T€Jl, UIMMYHHOE MOBPEXKICHHUE, @ TAKXKE BOCIIA-
JeHus1, penapaiuu u pereHepanud. OHU MPEACTABICHBI MATHIO OOJNBIIUMU TPYT-
namMu O€JIKOB, OJJTHOM U3 KOTOPBIX SBJISIFOTCS WHTEPJICUKUHBI.

Hnmepnevxunwvt (MJI) - 6enku (ot NJI-1 no WJI-18), cunte3upyemsie B oc-
HOBHOM T-kiieTkamMu JTUM(OLMTOB, a TaKKe MOHOHYKJIEAPHBIMHU (aronuTaMu.
Oynkunu WJI cBsA3aHbI ¢ aKTUBHOCTBIO APYTUX (PU3NOJIOTUYECKU AKTUBHBIX IIETI-
TUJOB U TOPMOHOB. B (u3nonornyeckoil KOHIEHTPAMU MOAABISAIOT POCT, AUP-
(GepeHIUPOBKY U MPOAOLKUTEIBHOCTh KU3HH KJIETOK. CHIDKAIOT MPOIYKIUIO
KOJUTareHasbl, aAr€31I0 SH0TEIHAIBHBIX KJIETOK K HEHTpoduiIaM 1 303uHO(HIIaM,
npoaykuuio NO u, Kak cjeac- TBUE, HAOJIOAETCs yMEHbILIECHUE Ierpajaluu
XPAILLIEBOM TKaHU U PE30POIIHS KOCTH.

[Ipouiecc pe3opOIMu KOCTHOM TKaHU MOXET aKTUBUPOBATHCS TIPU allU103€ U
OOJBIIMMU KOJIMYecTBaMU MHTErpuHoB, MJI u BuTamuna A, HO TOPMO3UTCS ACTPO-
reHamu, KaJbIIATOHUHOM, HUHTEPHEPOHOM U MOP(POreHETUUECKUM OEIIKOM KOCTH.

Mapképbl MeTa00JIMu3MAa KOCTHOM TKAHM.

buoxumuyeckue Mapképbl Aar0T MHPOPMALIUIO O MAaTOreHe3e 3a00JIeBaHUIMA
ckenera U 0 ¢azax peMoJAeTUpPOBaHUS KOCTHOM TKaHW. Paznuuaior Onoxumude-
cKHe MapKEpbl (POPMUPOBAHUS U PE30POLIMU KOCTH, XapaKTe- pU3yrome GyHKIUNA
0CTE00JIaCTOB U OCTEOKIACTOB.

Ilpocnocmuueckan 3HAUUMOCMb ONpeOeneHUs MAapKépos memaodoauma
KOCMHOU MKanu:

* IPOBEEHHBIN CKPHUHUHT C UCIIOJIb30BAHUEM JAHHBIX MAPKEPOB MO3BOJISIET
ONPEEIUTh NAUMEHTOB C BBICOKMM PHCKOM PAa3BUTHS OCTEONOpO3a; *BBICOKHE
YPOBHH MapKEPOB Pe30pOIUU KOCTEH MOTYT OBITh CBSI3aHBI C

* YBEJIMYEHUEM pPUCKA MEPEIOMOB; MOBBIIICHHE YPOBHS MapKEPOB MeTa0O-
JM3Ma KOCTHOM TKaHM y MAaIlMEHTOB C OCTEONOPO30M OoJiee ueM B 3 pasa Mo cpas-
HEHHIO C MOKA3aTeJSIMU HOPMBI IIPEANOJIAracT MHYK KOCTHYIO MaTOJOTHIO, BKIIIO-
yasi 3JJ0Ka4eCTBEHHYIO; *MapKEPhI pe30pOLUU MOTYT ObITh UCIIOJIb30BAaHbI B Kaye-
CTBE JONOJIHUTENbHBIX KPUTEPUEB MPU PEIICHUU BONPOCA O HA3HAYEHUH CIICLIH-
aJbHOW TEpaIuy MPHU JEYEHUH KOCTHOM naTonoruv. Mapképut pezopouuu Kkocmu.
Bo Bpemsi 00HOBIIEHHS] KOCTHOM TKaHMW KoJuiareH | Tvma, KOTopblil cocTaBisieT 00-
aee 90% opraHM4EeCKOro MaTpukKca KOCTH M CUHTE3UPYETCSl HEMOCPEICTBEHHO B
KOCTSIX, JETpaaupyeT, a HeOoIblIne NenTuaHble (parMeHThl MOMaJaloT B KPOBb
WIM BBIIEISIIOTCS Mouykamu. [Ipoaykunu aerpaganuu KojulareHa MOKHO OIpejie-
JSATh KaK B MOYE, TAK U B CBIBOPOTKE KPOBHU. DTH MapKEPbl MOKHO HCIIOIb30BaTh
IpU TEpANUM IpenaparaMH, CHMXKAIOIMIMMHU Pe30pOLUI0 KOCTEH, y NAlUEHTOB C
00Je3HsIMU, CBSI3aHHBIMU C HapyIICHUSAMU MeTabonu3Ma KOCTHOHM TkaHu. B kaue-
CTBE KPHUTEpUEB PE30pOLMU KOCTHOM TKAHU BBICTYNAIOT MPOAYKTHI JIerpajialliu
kosutareHa I tuna: N- u C-tenonenTuabl U TapTpaT-pe3ucTeHTHas kucias gocda-
taza. [Ipu nepBuyHOM ocTeonopose u 6one3nu Ilemxera NPOUCXOIUT OTYETIUBOE
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noBbilieHHe C-KOHIIEBOIO TEJOMENTHAA KojlareHa | Thma v KOJW4ecTBO 3TOro
Mapképa yBEJIMUUBAETCS B CBIBOPOTKE KPOBH B 2 pasa.

Pacnag kosunareHa - €JMHCTBEHHBIH HUCTOYHMK CBOOOJHOIO TMIPOKCHIIPO-
auHa B opranusMe. IIpeobnanaromas yacTb rUAPOKCUIIPOINHA

KaTabOJIM3UPYETCs, a 4acTh BBIAEISAETCS C MOYOM, INIaBHBIM 00pa3oM, B CO-
cTaBe HEOOJIBLIMX NENTHIOB (Iu- U Tpunentuaos). [losToMy coaepxanue ruapo-
KCHIIPOJIMHA B KPOBU U MOY€ OTpa)kaeT 0ajaHC CKOPOCTH KaTaboau3Ma KoJUlareHa.
VY B3pocCioro 4yenoBeka B CYTKH 3KCKpeTupyercs 15-50 Mr ruapokcHnposivHa, B
MoJio10M BozpacTe 10 200 Mr, a Mpu HEKOTOPBIX OO0JIE3HSIX, CBA3AHHBIX C MOpaXKe-
HUEM KOJIJIar€Ha, HalpuMep: Turepnapatupouansme, 6onesnu Ilemxera u Hacnea-
CTBEHHOW THIEPTUAPOKCUIIPOIUHEMUH, TPUUYMHON KOTOpOM sBIsieTCs neeKT
dbepMeHTa ruAPOKCUTIPOTMHOKCHIA3bI, KOTUYECTBO B KPOBU U BBIJIEISIEMOIO C MO-
YOU THJIPOKCUIIPOJIMHA YBETUIUBACTCS.

OcTexnacTbl CEKPEeTUPYIOT TapTpaT-pe3UCTEHTHYI0 KHUCIyIo ¢ocdarasy.
ITpu Bo3pacTaHUM aKTUBHOCTH OCTEOKJIACTOB IMPOUCXOAUT YBEIMYEHUE COMEpKa-
HUSl TapTpaT-pe3UCTEHTHOW KHUCIOHN (hocdaTazbl U OHA MOMNATAET B MOBBIILIECHHOM
KOJIMYECTBE B KPOBOTOK. B 11a3me KpoBH aKTUBHOCTB 3TOTO (PEpMEHTA BO3paACTAET
npu Oonesnu Ilemxera, OHKOJIOrMYECKUX 3a00JIEBAaHUAX C METacTa3aMH B KOCTb.
Omnpenenenre akTUBHOCTU 3TOr0 (hepMEHTA OCOOEHHO IOJIE3HO NP MOHUTOPHUHIE
JIEUYEHHUs1 OCTEONOPO3a U OHKOJIOIMUECKUX 3a00J1€BaHMM, COMPOBOKAAIOIINXCS T10-
paXKEHUEM KOCTHOW TKaHH.

Mapképuvt popmuposanusa kocmu. DopMupoBaHUE KOCTHON TKAHU OIEHU-
BAOT MO KOJIMYECTBY OCTEOKAIBIIMHA, KOCTHOTO M30(depMeHTa miesnouHon docda-
Ta3bl U OCTeonpoTerepruHa. l3aMepeHne Koau4ecTBa ChIBOPOTOYHOIO OCTEOKAJb-
[IMHA TO3BOJISIET ONPEIEIATh PUCK PA3BUTHSI OCTEONOPO3a y KEHIIMH, TPOBOAUTD
MOHHMTOPHUHI KOCTHOTO MeTaboyM3Ma BO BPEMSI MEHOMAay3bl U TOPMOHAJIBHOM 3a-
MECTUTENIbHON Tepanuu. PaxuT y nerell paHHEro BO3pacTa COIPOBOXKIAETCS CHU-
KEHUEM B KPOBU COJIEP>KAHUS OCTEOKAJBLMHA U CTENEHb CHM)KEHUS €r0 KOHIEH-
TpalMU 3aBUCUT OT BBIPAKEHHOCTHU PAaXUTHUECKOIo Ipoiecca. Y OONbHBIX C I'H-
HNEPKOPTUIIM3MOM M IALMEHTOB, MOJYYAOIIUX NPEJHU30JI0OH, 3HAUYUTENBHO CHU-
KEHO COJIEP>KAHUE OCTEOKAJIbI[MHA B KPOBH, YTO OTPAXkKAET [10/IaBJICHUE TIPOLIECCOB
KOCTEOOpa30BaHUS.

N3o¢pepmeHT 1menouHoi gocdarassl NPUCYTCTBYET HA KIETOYHOW MOBEPX-
HOCTU ocTeobnacToB. [Ipu yBennueHHOM cuHTe3e (hepMEeHTa KIETKaMHU KOCTHOM
TKaHU TOBBIIIAETCS €r0 KOJIMYECTBO B IUIa3Me€ KPOBH, MO3TOMY OMNpPENEICHHUE aK-
TUBHOCTH WLIEJIOYHON (ocdaras3pl, 0COOEHHO KOCTHOTO H30(EPMEHTA, SIBISETCS
UH(GOPMATUBHBIM MOKa3aTeIeM KOCTHOTO PEMOACITUPOBAHUS.

OcreonpoTereput BoicTynaetr B kadecTBe penentopa @HO. CaszbiBasich ¢
IIPEOCTEOKJIACTaMHU, OH HHTUOUPYET MOOMIM3AINIO, TPOIH(EPali0 1 aKTUBALIUIO
OCTEOKJIaCTOB.

Peakuusi KOCTHOI TKAHM HA IeHTAJbHbIEe HMILUIAHTATHI.

ITpu paznuuHbIX Popmax aJeHTUH aTbTEPHATUBOM CHEMHOMY IPOTE3UPOBA-
HUIO SIBJSIFOTCS. BHYTPUKOCTHBIE JEHTAJbHbIE HMIUIAHTATHI. Peakuuio KocTHOU
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TKaHW Ha UMIUIAHTAT MOKHO PAacCMAaTpUBATh KAaK YAaCTHBIM ClIydail penapaTUuBHOMN
pereHepanuu.

Paznuyaror Tpu BHAa COEOUMHEHMS JECHTAIbHBIX HMMIUIAHTATOB C KOCTHOU
TKaHbIO:

* IPSIMOE IPUKUBIICHUE - OCTEOMHTErPALIUS;

* (uOpO3HO-OCCAIbHASI UHTETPAIIMS, KOTJ]a BOKPYT JIEHTAJILHOIO UMILJIaHTa-
Ta oOpasyercs cioi prudpo3HOoI TKaHU TOMIMHON 0KoJ0 100 MKM;

* IEPUOJIOHTANILHOE COEAMHEHUE (CaMblii peakuil BHI), oOpasyroiieecss B
ClIydae MEePUOJOHTAILHOTO CBS30YHO-TIOJJOOHOTO CPAIICHHs ¢ TMEPUUMILIAHTAIIH-
OHHBIMU KOJUJIAar€HOBBIMU BOJIOKHAMH WA (B HEKOTOPBIX CIIy4asx) IEMEHTHUPOBa-
HUE€ BHYTPUKOCTHOTO JE€HTAJIbHOIO UMILIAHTATA.

Cuuraror, 4TO B MPOIECCE OCTEOMHTErpalluu MOCJe MOCTAHOBKU JIEHTAJIb-
HBIX UMIUTAHTATOB 00pa3yeTcsl TOHKAsi 30Ha U3 MPOTEOTIMKAHOB, KOTOPAs JIMIIICHA
KOJUIareHa. 30Ha CKJIEMBaHUS JEHTAIbHOTO MMILUIAHTATa C KOCThIO 00€CIeunBaeT-
Cs IBOWHBIM CJIOEM MPOTEOTIIMKAHOB, BKIFOYAOIINM MOJIEKYJIbI JEKOPUHA.

[Ipu ¢pubpo3HO-OCCAILHON MHTErpallud B COEAMHEHUN MUMIUIAHTATA C KOCT-
HOM TKAaHBIO TAKXE YYaCTBYIOT MHOTI'OYHCIICHHBIE KOMIIOHEHTHI BHEKJIETOYHOIO
MaTpUKca. 3a yCTOMYMBOCTh UMIUIAHTATA B €0 KallCyJje€ OTBEYAOT KOJulareHsl I u
III Tuna, a ¢pUOPOHEKTUH UTPaET OCHOBHYIO POJIb B CBS3bIBAHUHU DJIEMEHTOB CO-
€AUHUTEIbHON TKaHU C UMILIAHTATaMMU.

OnHako 4yepe3 KakOH-TO MEPUOJ BPEMEHHU MOJ JECHCTBUEM MEXAHUYECKOU
Harpy3Ku pacTé€T aKTUBHOCThH KoJUIareHaswl, karerncuHa K u kucioit docdarasb.
DT0 MPUBOAUT K yOBUTH KOCTHOUM TKAaHU B MEPUHUMILIAHTAIIMOHHOW 00IacTH U TIPO-
MCXOJUT JIe3UHTErpalus AeHTAaIbHOTO UMIUIaHTaTa. PaHHsA Je3UHTErpanus BHYT-
PUKOCTHBIX JICHTATHHBIX UMIUIAHTATOB MPOUCXOAUT Ha (POHE CHIKEHHOTO KOJIH-
yecTBa B Koctu (puOpoHekTtuHa, Gla-Oenka, TkKaHEBOr0O MHTHOMTOpa MATPUKCHBIX
Metauionporennas (TUMII-1).

VYcTaHOBIEHO, YTO OEIKOBBIM CHEKTP KOCTHOM TKAHU BEPXHUX U HUKHUX
YEJIFOCTEN pa3inueH. {1 HUKHEN YEIOCTU MO CPABHEHHUIO C BEPXHEN XapPaKTEPHO
Oosiee HU3KOE conepkanue ¢uopoHexkTuHa U Gla-6enkoB, U Haubosee 4acTo Jie-
3UHTETpalus ACHTAIbHBIX UMIUIAHTATOB HA0JIIO1a€TCsl MMEHHO Ha HIXKHEW Yelnto-
CTH.

KoneuyHblil ypoBeHb 3HAHUI.
1. Haiioume ceoiicmea, xapaxkmepu3syrwujue peyenmopvl 20pMOHOE:

1)  orTo 6enku, 00anaroMe TKAHEBOW CICITU(PUIHOCTHIO;

2) 310 Oenku, 0Opasyrole TOPMOHO-PELENTOPHBIM KOMIUIEKC TOJBKO
MpU OOJIBIIUX KOHIICHTPAITUSX;

3) 7TO O€JNKH, 00JaarolIue HacklaeMocThio (1 ropmMoH - 1 perentop);

4)  peuentopsl UMEIOT CPOJICTBO K TOPMOHY MPH MUHUMAJIbHBIX KOHIICH-
Tpalusx;
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5)

2.

OeNKU-peLenTopbl He 00J1aaI0T TKAHEBOU CHEU(PUIHOCTHIO.

Buibepume ceoiicmea zopmonos, omauuarugue ux om Opyux ouo-

J102UYECKUX pPezZyiamopos:

Jaom:

TOB;

1)
2)
3)
4)
5)

3.

1)
2)
3)
4)
5)

4.

1)
2)
3)
4)
5)

5.

1)
2)
3)

4)
5)

6.

1)
2)
3)
4)

JEUCTBYIOT IIPU OYEHBb HU3KUX KOHIICHTPALIUSIX;

JEUCTBYIOT Yepe3 crelupuuecKue peryasiTophl;

MOCTYNAIOT B KJIIETKU-MUIIEHU U3 KPOBHU,
CEKPETUPYIOTCSACIECIIMATU3UPOBBIHHBIMU 3HIOKPUHHBIMU KJIETKaAMU;
0071a/1a10T OTHOCUTENIBHOMN CTa0MIBHOCTHIO.

Bblﬁepume COPMOHBL, OMHOcCAUUeCsA K np0u3800HbIM aAMUHOKUC-

TUPEOUIHBIE TOPMOHBI;
IPOCTarjiaH/IuHbI, TKAHEBbIE TOPMOHBI;
Ba30IPECCHUH U OKCUTOIINH;
TUPEOTPONHBINA TOPMOH;

MeJIaTOHHUH, TOPMOH runogusa.

2
Honwvt Ca’* 6 knemke:

akTUBHPYIOT HAM®-3aBUCUMYIO IPOTENHKUHA3Y;
UHTUOUPYIOT CUHTE3 UHCYJINHA;

Y4acTBYIOT B aKTUBAIIUU psAZla GEPMEHTOB;
aKTUBUPYIOT OOMEH KaJlbMOIYJINHA;
aKTUBHUPYIOTIPOTEMHKMHA3Y C.

Honwl kanvyusa a6a3110mcsa mooyaamopom 01 KaibmMoOyauHa, m.K.:
KQJIbLIUNA CBSI3bIBAETCS C KATIbMOYJIUHOM;
KaJIbMOJYJIUH aKTUBUPYET YOOPKY MOHOB KaJIbLIUS;

2
komiieke Ca”™ -KalbMOIYJIMH H3MEHSET aKTMBHOCTh psga (epMeH-

2

komiutekce Ca™ -KaabMOIyJIMH CIOCOOCTBYET CHHTESY HAM®D;
2

xomiuieke Ca™ -kanpMoayIuH MHruoupyeT Ghocdoaudcrepasy.

T'opmonamu nenmuonoii u 6eaK080U NPUPOObL ACIAIOMCA:
[ TFOKOKOPTUKOUABI U MUHEPATOKOPTUKOUBL.
AJpeHalMH U HOPAJIPEHAIHH.

AHJIpOTEHBI U 3CTPOTEHBI.
['JI'0OKaroH U MHCYJIMH.
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7.

1)
2)
3)
4)
5)

8.

Bmopulmbmu nocpeduukamu COPDMOHOB 6 KjlemKe A6JIAIOmcsa.

HMOHBI KAJIBIIHS
n-AMO®

ATOD

'J1d
KaJIbMOYJTUH

Haubonee mouno mexanuzmy nepeoayu ungopmayuu 6 Kiemke

coomeemcmeyem CJleOylomaﬂ KJlaCCM¢uKal{M}l COPMOHOE:

1)
2)
3)

9.

1)
2)
3)
4)
5)

10.

1)
pamu.

2)

3)
MEHTOB.

4)

5)

HOU CBS3H.

11.
oelicmeus.

1)

2)

3)

4)

5)

12.

[Io XMMHUYECKOMY CTPOEHUIO.
[To mecTy BBIpaOOTKH.
ITo Tumy nefcTBuUs - aHaOOINYECKHE, KATAOOINUYECKHE.

K zopmonam-npou3e00nvim amunoKuciom omHocamcs:
Ba30IIPECCUH-PETYJIATOP TOHYCA COCYI0B.

AKTT - perynsatop ropMOHOB KOpPbI HaIIIOYEYHUKOB.

MenaHuH - Kpacaiuil TMTMEHT KOXH, TJ1a3, BOJIOC.

['mroKkaroH- perynsaTop yrieBoJHOTO U KUPOBOTO OOMEHOB.
AJIpeHaNNH - PEryysTop TOHyca COCYJ0B.

Bce ymeepowcoenusa, kacarowguecs 20pmonos, cnpageonusvt, Kpome:

DddexT TOPMOHOB MPOSIBISETCS Yepe3 B3aMMOJICUCTBHE C PEIETTO-

Bce ropMoHbI CHHTE3UPYIOTCS B TIEPEIHEN J10J1e THo(u3a.
[Tox BIMsITHUEM TOPMOHOB MPOUCXOJUT U3MEHEHUE aKTUBHOCTHU (ep-

["'OpMOHBI HHAYLIIUPYIOT CUHTE3 (DEPMEHTOB B KJIETKAX - MULIECHSIX.
CuHTE3 U cekpelysi TOPMOHOB PEryJIUPYIOTCS IO MEXaHU3MY 00part-
Ha3zoeume zopmonsi, obradawouwjue memOpaHHbIM MEXAHUZMOM
[Ipon3BoaHbBIE apaXUJOHOBOU KUCIIOTHI

[IponsBonHbIE cTEpaHA.

[Tpou3BoaHBIE CTOXKHBIX OETIKOB.

TupeonHbIE TOPMOHBI.

HpOI/IBBO,Z[HBIC AMHHOKHCIJIOT.

FOPMOHbl eauAIom na.
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1) YBEIIMYEHUE KOJIMYECTBA PELETITOPOB.
2) KOH(OpMaIUIO JIUIKI0B MEMOpPaH.

3) KOHIICHTPAINIO (PEPMEHTOB.

4) crelu(pUIHOCTD PEIEITOPOB.

5) TPAHCIIOPTHBIE CUCTEMBI MEMOpaH.

13.  Poab copmonoe nepeoneit 001u 2unogusza 3aKauaemcs 6:

1)  perymsauuu GyHKIuU nepudepruueckux SHIOKPHUHHBIX KEIE3.
2)  uHrHOMPOBAHUU CEKPEINH PEIU3UHT-(AKTOPOB.
3)  axTuBalUU BBIPAOOTKU CTATHHOB.

14.  Jlubepunw:

1) HeOOJIBIIINE TIEMTUIBI

2) B3aMMOJICHCTBYIOT C MeMOpPaHHBIMH PELIEITOPAMHU

3) aKTUBUPYIOT CEKPEIMIO0 TPOITHBIX TOPMOHOB,

4) nepealoT CUTHANI Ha pelienTophl epeaHel 101 runodusa,
5) BBI3BIBAIOT CEKPEIMIO MHCYJIMHA.

15. Hunozumon -3 -pocgham evinonnsaem cnedyroujue pyukyuu:

1)  moBslmaeT cpoacTBO nporenHkuHasbl C k noHam Catt,

2)  W3MEHsAeT MPOHUIAEMOCTh MeMOpaH st noHoB Catt.
3) y4acTBYET B MBIIIICYHOM COKPAIICHHH.
4) BIIMSICT HA OOMEH KaJbMOyJINHA.

16.1{uxknuueckue HyKi1eomuowl:

1)  aktuBupyrordochoaudCcTepasy.

2)  uHrubupyot dhochoauscrepasy.

3)  aKTUBUPYIOT MPOTEHHKUHA3bI, CIIOCOOHBIE POChHOPUIMPOBATH OCIIKH.

4)  aKTUBHPYET KAJIbMOJYJWH, BXOSIINN B COCTAaB HEKOTOPBIX MPOTEHH-
KHWHA3.

17.  Ocnoenoit hynkyueii 20pmMoH0O8 ABAAEMCA:
1. 3ammTHasA
2. KaTaJIUTUYECKAs

3. perynsitopHas
4. TpaHCIIOpTHAS.
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18.

Bce nepevucjieHHble ymeepofcdeuuﬂ, Kacamwouiueca 2COpmMoHos, cnpa-

eeonuewt, kpome: I'opmonoi:

1)  pasnuuaroTcs 1Mo MEXaHU3My Iepe/layu CUTHAIA.

2)  00pa3yroTcs B KJIETKaX-MHUIICHSX.

3)  MOTYT MEHATb aKTUBHOCTH M KOJIMYECTBO ()EPMEHTOB B KIIETKE.

4)  CeKpeTHpPYIOTCS B OTBET Ha CrIEU(PUUECKUN CTUMYIL.

5)  cmocoOHBI M30UPATENHHO CBSI3BIBATHCS KIETKAMU-MUIIICHSIMHU.

19. Kamexonamumnoi:

1)  cuHTE3MpPYHOTCA B MO3rOBOM CJIO€ HAATIOYEUYHHUKOB.

2)  IIposBustoT 3pPeKThl B KIETKAX-MUILIEHIX Yepe3 B3aUMOJICHCTBUE C
peLenTopamu.

3) Ilepenator curHajgbl B KJIETKH-MHILIEHA C IMOMOIIbIO BTOPUYHBIX TO-
CPEIHUKOB.

4)  CTUMyJIHpYIOT IPOLIECCHI 3allacaHusl SIHEPIeHTUUECKOro MaTepuara.

5)  VI3MEHAIOT aKTUBHOCTh PEryJSTOPHBIX (PepMeHTOB myTem (ochopu-
JMPOBAHMUS.

20. T'opmonamu 6enko6oit u nenmuoHol NPUPOObL ABINAIOMCA:

1)  AnpeHanuH ¥ HOpaJpEHaJIuH.

2)  T'MIOKOKOPTUKOUIBI U MUHEPATOKOPTUKOUIBI.

3)  BazompeccuH U OKCUTOILIMH.

4)  IlpocrariaHavHBbI.
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