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BBEJAEHHUE

AKTYaJIbHOCTH TEMBbI

B mHacrosmiee Bpemst xpoHmueckas Oosie3Hb mouek (XBII) momywaer Bce
Oonbllice MPU3HAHKUE B KAYECTBE KITFOUEBOTO (aKTopa, OMPEAEISIFOIIECTO II0X0E
COCTOSIHME OOIECTBEHHOTO 310pOBbs. [IpOBENCHHBINM aHANM3 MOKA3bIBACT, YTO B
2010 romy BO BCEM MHPE HACUHMTHIBAIOCH 2,6 MWIMOHA YEJIOBEK MOJYyYArOLIUX
3aMECTUTEIIBHYR) TEPANUI) TEMOIUAIM30M, TP 3TOM 93 % OSTHX MAIMEHTOB
MIPOKMBAKOT B CTPAHAX C BBICOKMM YPOBHEM J0XOAA. B MPOTHUBOIONIOXKHOCTE 3TOMY,
YHCJIO JIFOACH, HY)KIABIIUXCS B 3aMECTUTEILHON ITOYEYHON TEPANINH, OLICHUBAJIOCH B
4,9 - 9 MUITMOHOB 4eNoBeK. Takum 00pa3om, mogo0Has OIEHKA MPEANoiaracT, uTo,
no KpaiftHel mepe, 2,3 MHJUIMOHA YETOBEK MOTMONM M3-32 OTCYTCTBUSL JOCTyNa K
3aMECTUTENBHON MmovyeyHoi Tepanuu [1, c. 4]. B 2010 rony B Ka3zaxcrane taxxe
OTMEYaJIach HU3Kas 00ECIEUEHHOCTh 3aMECTUTEIBHOM MOYEYHOH Tepanueii — 39 Ha 1
MJIH. HaceseHus (B Poccun 31oT nmokazarens paBHsuics 98, B EBponie - 289, B SImoHuu
—900) [2]. K 2030 roay 4uciao JIOACH, MOJYyYArOUINX 3aMECTHTEIBHYIO MOYEYHYIO
TEPANUIO MO BCEMY MUPY, IO MPOTHO3aM, YBEIUUYHUTCH A0 5,4 MUIUIMOHOB YEJOBEK.
Bonbinag wacte 3TOro mpupocta OyIEeT 3a CYET Pa3BHBAIOLIMXCSA CTPaH A3UM U
Adpuxmu [1, c. 4].

JIO cux mOp OCTArOTCA HEPEIIEHHBIMU BOIPOCHI CO3AAHUS YCJIOBHHU ISt
3aMeTIEHHs] TEMIIOB MPOTPECCUPOBAHMS XPOHUYECKOH OOJIE3HU MOYEK. ITO CBA3AHO
C HEJOCTATOYHONW M3YYEHHOCTHIO MEXAHU3MOB pa3BUTHA U mporpeccupoBanus XbII
[3]. Taxxe HE0OOXOAMMO OTMETHUThb, YTO Y MHOIMX NAlMEHTOB Ha MOCIEAHCH
npenauam3Hoil ctaamn XBII TeMrnbl CHU)KEHHs MOYEUHBIX (PYHKOUE YCKOPSIOTCS
Ja>Ke TPH OTCYTCTBUM BHEIIHUX MPOBOLMPYIOMUX (aKkTopoB [4].

AHanu3 JUTEPATYpHl TNOKA3&l, YTO OJHUM W3 AaKTyaJIbHBIX HAIPAaBICHUN
UCCIECNAOBAHNAST ~ MEXAHU3MOB  CTAHOBJICHHMS WM MPOTPAAUEHTHOTO  Pa3BUTHUSA
XPOHUYECKOH OONE3HM TMOYEK SBISETCS HM3YYCHHE (PU3MKO-XMMUYECKMX CBOMCTB
MeMOpaH  »putpounToB. Hauboynee  MEPCHEKTHBHBIM  SBISCTCSA  WM3YUYCHHE
MEMOpPaHHBIX OEIKOB W HMX POJM B M3MCHCHWUM J3PUTPOLIMTOB Y MALKMEHTOB C
XPOHUYECKUMH IMOYEYHBIMU MATOJIOTHUSMHU.

Heab uccaenoBanust
OueHuTh  pojib  HM3MEHEHUs  (PU3UKO-XUMUYECKUX  CBOHCTB  MeMOpaH
SPUTPOLUTOB B MPOrPECCUPOBAHUN XPOHUYECKOH O0JIE3HU MOYEK

3apauu Hcc/IeI0BaHHS

1. U3yunTh yCTOWYMBOCTD 3PUTPOLIUTOB B TMITOOCMOTUYECKON U aMMOHUHHOM
Cpele y MAUMEHTOB C XPOHWUYECKOW OOJIE3HBIO MOYEK HA PA3IMYHBIX CTAAUAX €€
Pa3BUTHSL.

2. MByunth cOPOLMOHHBIE CBOWCTBA HPUTPOLMTOB MALMEHTOB C XPOHUYECKOMH
OO0JE3HBI0 TOYEK HA PA3JIMYHBIX CTAUIX €€ PA3BUTHSI.

3. U3yunTh MOKa3aTeny OKUCIUTEIIBHOIO CTPECCA B SPUTPOLIMTAX Y MMALIUEHTOB
C XPOHMYECKOH OOJIE3HBIO MOYEK HA PA3JIMYHBIX CTAIUSX €€ PA3BUTHSL.



4. V3yunTh 3apsAoBblii OaJlaHC 3PUTPOLMUTOB Yy MANMEHTOB C XPOHUYECKOU
OO0JE3HBI0 MOYEK HA PA3JIMYHBIX CTAIUSAX €€ PA3BUTHSL.

5. PazpaboTarh KOHUENIMIO O POJIA U3MEHEHUS (PU3UKO-XUMHUUYECKUX CBOHCTB
MEMOPaH 3pPUTPOLIUTOB B MPOTrPECCUPOBAHUH XPOHUUECKON OOIE3HU MOYEK.

Hay4ynast HoBH3HA

Bnepeeie Obin 3aQuKkcUpoBaH ()EHOMEH YBEIMYCHHS BPEMEHH BbDKWBAHUS
SPUTPOLIUTOB B AMMOHUIHOM Cpe/ie y MAMEHTOB C XPOHUYECKOH OOJIE3HBIO MOYEK.

Bnepeeie  Obul0  OOHApPYXKEHO  YBEIMYEHHE aacopOumMuM  (QparMeHTOB
BHEKJIETOYHBIX HYKJIECMHOBBIX KHCIIOT HA 3PUTPOLMTAX MALMEHTOB C XPOHUUYECKOM
Oone3npto mouek. Ha sputponurax OOJNBHBIX XPOHUYECKHM [IIOMEPYIOHEGPUTOM
npeBanvpoBajga ajacopoums ruaponauzatoB PHK, Ha spurpormrax OOJbHBIX
xpoHnueckuM mnumenonedputom ruaponmsatel PHK u JIHK ancopbupoBanmce B
PaBHOM CTEIECHHU.

Bnepeeie Obuto  OOHApYy>KEHO  YBETMYECHHE COJACP)KaHUS MEMOpPAHHO-
CBSI3aHHOT'O TEMOTTIO0MHA Yy MALMEHTOB C XPOHUYECKOH OOJIE3HBIO MOYEK, UMEIOIIEE
oOpaTHYI0 3aBUCUMOCTb OT cTagauu XbI1.

Bnepebie OblT  CKOHCTPYWPOBaH OpUrMHANBHBIA mpubop «Permuctparop
ANEKTPONPOBOJAHOCTH  OMONOTMYECKHX OJKUAKOCTEH» B €IMHOM KOpOyce ¢
MPOrPAMMHBIM YHUBEPCAIBHBIM U3MEpPUTENEM-peryasaTopom TPM151.

Bnepebie Obuld MOJNYyYEeHBI WHAMBUAYAIBHBIE THIBI TEPMOTPAMM H3MEHCHHS
pH 3pUTPOLIMTOB Y NAMEHTOB ¢ XPOHUUYECKOH OOJIE3HBIO TTOYEK.

BrepBbie u3MEHEHUsI CTPYKTYPHO-(DYHKIIMOHATIBHBIX CBONCTB SPUTPOLUTOB Y
NAUEHTOB C XPOHUYECKOM OOJIE3HBIO MOYEK OOBICHEHBI C TOUKH 3PEHUSI N3MECHEHUS
AKTUBHOCTH TPAHCIIOPTHBIX OEJIKOB MEMOPAHHI.

Bnepeie mnpemiokeHa runore3a O PO HM3MEHCHHS (PU3UKO-XHUMHUYECKUX
CBOWMCTB 3PUTPOLIATOB B MPOTPECCUPOBAHUMN XPOHUYECKONH OONIE3HN TOYEK.

Teopernyeckast HOBU3HA H NPAKTHYECKAs] 3SHAYUMOCTD

[Tony4yeHHbIE JaHHBIE MO3BOJIAT PACHIMPUTL U YIIyOUTh (PyHIAMEHTAIIBHBIC
MPEACTABIEHAS O MOJIEKYJIAPHO-IIATONCHETUYECKUX MEXaHU3MaxX pa3sBUTHA U
OPOrPECCUPOBAHUS  XPOHMUYECKOH OOJIE3HM TMOYEK. OTO JAeT BO3MOXKHOCTH B
JAJIbHEHIIEM HWCIOJB30BaTh OMpPEACTeHUE (PU3MKO-XMMUYECKUX CBOMCTB MEMOpPaH
JOPUTPOLIUTOB B KAYECTBE IMTPOTHOCTUYECKOTO KpATepus nporpeccupoBanus XbI1.

Buenpenusi pe3yJibTaToB B IPAKTHKY

[lo wmarepuamaMm guccepranMd TOJYYEeH | HMHHOBAIMOHHBIA MATEHT
(Ilpunoxenne A), 4 CBHUIECTENBLCTBA O TOCYJAAPCTBEHHOW PETMCTPALMK MPAB Ha
00bekT aBTopckoro npara (I[Ipunoxxkenue b) u 1 CBUAETEILCTBO O TOCYIAPCTBEHHOM
perucTpauuu 0ObEKTa MHTEIUIEKTYanbHON coOcTBEHHOCTH (I Iprnoxenue B).

Pe3ynbTaThl AHCCEPTALIMM UCTIOJIB3YIOTCA B Y4€OHOM MPOLIECCE HA 3JIEKTHBHBIX
JUCLUTIIIMHAX 00pa30BaTeNIbHBIX TPOrpaMM OaKaaBpuaTa i MaruCTpaTyphl.



OcHOBHBIE NMOJIOKEHUS] JUCCEPTALNH, BBIHOCUMbIE HA 3aIIUTY

VY NanueHToB ¢ XPOHUYECKOM OOJIE3HBIO MOYEK 3aPETUCTPUPOBAHO YBEITMUCHHE
BPEMEHU BBDKMBAHUS DJPUTPOLIMTOB B AMMOHUHHOU cpeAe, Hapsay C OTUM
OOHApY>KEHO CHUXKEHUE OCMOTHYECKOU PE3MCTCHTHOCTH SPUTPOIUTOB U MOSBJICHUE
MyJia HU3KOCTOMKUX SPUTPOLUTOB MO OTHOIICHHUIO K THIIOOCMOTHYECKOM CPETIE.

Y NmanueHTOB ¢ XPOHHUYECKON OONE3HBIO MOYEK HA MEMOPAHE SPUTPOLIMTOB
COpOMPYIOTCS  HHM3KO- M CPEIHEMOJICKYJISIPHBIC  BelmecTBA W (PparMeHTHI
HYKJIEMHOBBIX KHUCIOT. AncopOuus pparmentoB PHK Ha spuTponuTax maiueHTOB €
XPOHUYECKHM TJIOMEPYJOHE(PPUTOM NPEBATMPYET HAA aacopOumei (parMeHTOB
JIHK.

Y DanMeHToB ¢ XPOHMYECKOH OOJIE3HBKO MOYEK KOJUYECTBO MEMOPAHHO-
CBS3aHHOTO TEMOITIOOMHA B HAYaJbHBIX CTagusx O0Jie3HW pe3Ko moBwimaetcs. C
nporpeccupoBanueM XbBIT KOJWYECTBO MEMOPAHHO-CBSI3aHHOIO TEMOrJOOMHA B
SPUTPOLUTAX CHUXKACTCS, HO TaK U HE JOCTUTAET KOHTPOJIbHBIX MOKA3aTENEH.

Y NauMeHTOB C XPOHWYECKOW OONE3HBIO MOYEK ObUIM 3apErHCTPUPOBAHBI
WHJUBUyAJTbHBIE THUITBI TEPMOTPaMM W3MEHECHHS PH SPUTPOIMTOB B YCIOBHSX
TEPMOUHIYKIIHH.

CBs13b AuccepTanuy ¢ APYrUMH HAYYHO-HCCJIEI0BATEIbCKUMH paboTaMu

Jluccepranys BBINONHSIACH HA Kadeape OMOJIOrMYECKOW XMUMHHM B PaMKax
HAYYHO-MCCIIEI0BATENBCKOTO poekTa, punancupyemoro MOH PK «MonekysnspHo-
KIIETOYHBIE MEXaHW3MBl PAa3BUTHS XPOHMYECKON IMOYEYHON HEIOCTATOYHOCTHY
(2013-2015), I'PNe0113PK00410.

AnpoOanust padoThI

OCHOBHBIE TIOJIOKEHHMSI W Pe3yabTarbl pabOThl  AOKIJIAABIBAJIUCH  HA:
MexayHapoaHOH KOH(EPEHIMH MOJIOABIX YYEHBIX «MHp Haykh M MOJIOACHKb:
Tpaauuuu ¥ uHHOBaumu», Kaparanga, 19 ¢espans 2014 roga; 22 MexxayHapoaHOM
KOHrpecce nmo KnuHudeckol xuMuu U laboparopHoi meaunune, CramOyn, 22 — 26
uoHs 2014 roma;, MexayHapomHoM KoHrpecce @Denepanmu  €BPOIMECHCKUAX
onoxumuueckux odmects «FEBS EMBO 2014y, Tlapwk, 30 aBrycta — 4 ceHTAOp
2014 roma;, MexnaynapoaHoi koH(epeHumu EBponelickoro cooOuiectBa Mo
UCCIIEIOBaHUIO CBOOOAHBIX panukanoB «Free Radicals: Insights in signaling and
adaptive homeostasis», Ilapmwxk 5 — 7 centabps 2014 roma; MexxayHapoaHOH
KOH(EPEHIIMA MOJOABIX YYEeHbIX «MHp HAyKH W MOJOAEXKb. JOCTHKEHUS W
nepenektuBb», Kaparanma 26 ¢eppans 2015 roaa; 111 MexayHapoaHOH Hay4yHOH
KOH(EPEHIIMHA CTYAEHTOB M MOJIOABIX Y4eHbIX, TOwnmcn, 22 mas 2015 rona;
MexnyHapoaHoM koHrpecce denepannu €BpPONEHCKAX OMOXMMHYECKMX OOIIECTB
FEBS 2015 «The Biochemical Basis of Life», bepaun, 4 — 9 wrons 2015 ropa;
[IlecToil BCEPOCCHICKON € MEXKIYHAPOAHBIM YYaCTHEM INKOJIC-KOH(PEPEHIMH 1O
¢uznonorun kpoBooOpauieHus, Mocksa, 2 — 5 ¢espains 2016 roaa.

[Ipen3ammra mpoxoauna HA  PaCIIMPEHHOM — 3acelaHuM  Kadeapsl
ounonornueckoit xumun KI'MY, ipotokon Ne 12 ot 17 utons 2016 ropa.



HyGaunkanuu

[To marepmanam nauccepraumm omyOJMKoBaHO 27 pabor, B ToM umcie 1
MOHOrpadus, yTBepXAE¢HHAs JlemapTaMEHTOM HAayKd W 4YETOBEUYECKMX PECYPCOB
MuHucTEpCTBa 3APAaBOOXPAHEHUS U COLMAIBHOTO pa3Butus Pecnybnmuku Kazaxcras.
B uznanusx, pekoMeH1oBaHHbIX KOMHTETOM 1O KOHTPOIO B cpepe oOpazoBaHUs U
HaykH, onyOimKoBaHO 9 pabor, B u3gaHusax, uMmeronmx Impact Factor Thomson
Reuters n Bxomamux B 0a3y JaHHBIX Scopus, omyOnuKOBaHO 7 myOnvKanuii, B TOM
yucie 1 crarest U 6 TE3UCOB.

Crtpykrypa u 00beM JUCCepTANNH

Juccepranus usnoxkeHna Ha 116 cTpaHuniax, COCTOUT U3 BBEICHHUS, OCHOBHOM
YaCTH, 3aKTFOUCHUS] U CIUCKA MCTOJb30BAHHBIX UCTOYHUKOB. Juccepramus umeer 3
MPUIIOKCHHUS.

B pabote conepxxutcs 19 tabnuil u 84 pucyHka.

Cnucoxk nureparypsl BKIOYAeT 121 MCTOYHWMK HA PYCCKOM W AHTJIMHACKOM
SI3bIKAX.



1 OB30P JIUTEPATYPbI

1.1  Xponuueckass 0o0Jie3Hb MOYeKk — rjo0aJbHass  mpoljeMa
00LLIECTBEHHOT'0 310POBbS

1.1.1 PacnpocTpaHEHHOCTh XPOHUUYECKOH OOJIE3HU MOYEK

XpoHudeckas 00Jie3Hb TOYEK — OOUICHONYISIIUOHHAS TpodsieMa, UMEIOIIAst HE
TOJIbKO MEIUIMHCKOE, HO M OONBIIOE COLMATBHO-3KOHOMHYECKOE 3HAYeHHE [5].
Pacnipocrpanennocts XBII no Bcemy Mupy ounenusaercs B 8-16 % [6].

Pacnipoctpanennocte XbII B pasnuyHbIX CTpaHax MHpa NOPEACTaBICHA B
tabauue 1 [7, c. 91].

Tabmuna 1 — PacnpoctpaneHHocts XBII B MHpe MO JAaHHBIM MONYJISLIMOHHBIX
uccienoBanuii [7, ¢. 91]

PacnipocTpaneHHOCTH
Crpana HccnenoBanme 1 -5 crammm XBIL %
CIIA NHANES, 1999 - 2006 15
Hupnepnanael PREVEND, 2005 17,6
Hcnanus EPIRCE, 2005 12,7
Kwurait Beijing study, 2008 14
ABCTpanus AusDiab, 2008 13,4
Konro Kinshasa study, 2009 12,4

Ocnoxxnenussmu  XBI1 SBASIOTCS yBENMYEHHE CMEPTHOCTA OT Pa3IMYHbIX
3a00J1€BaHUH, TPOrPECCUPOBAHNE XPOHUUYECKON MOYEUHO HEAOCTATOYHOCTH, OCTPOE
NOBPEKACHUE MOYEK, CHUKCHUE KOTHUTUBHBIX (PYHKUMH, aHEMHS W MUHEPATIbHBIC
HapyweHus. Bo Bcem Mupe, caxapHblid [Ua0eT SIBISETCS HAauOoJIee YacTONH MPUUYMHOM
XPOHUYECKOH OOJIE3HH MOYEK, HO B HEKOTOPBIX PETMOHAX HA TEPBBIN IMJIaH BBIXOAAT
apyrue npudnHel pazsuths Xbll, Kak, HapuMep, TOKCUYECKOE MOBPEKIACHUE ITOYEK
[8]. Ilpm 5TOM HE3AMMUIICHHBIC CJIOW HACCICHUS, WMCIOMIME HU3KUN JTOXOM
NOJIBEPraroTCs HAUOOJMBIIEMY PUCKY Pa3BHTHSI M MPOTPECCUPOBAHMS XPOHUYECKOM
Oone3nn movyek. CBOEBPEMEHHOE OKa3aHUE KBAIU(PUIMPOBAHHOW MEAUIIMHCKON
NOMOIIM MOXET MpenoTBparuTh nporpeccupoBanne XbII, u B crpanax, rae ObuM
peaM30BaHbl  CTPATEruy  YIpaBiICHUS 3APABOOXPAHEHHWEM, HAlPaBICHHBIE Ha
CKPUHUHT XPOHWUYECKON OOJIE3HH MOYEK, YaCTOTA TEPMUHAIBHOU CTaAMHU MOYECYHOM
HEAOCTATOYHOCTH Oblia yMeHbIIeHAa. HecMOTps Ha 3TO, BO MHOTHX CTPAaHAX U CPEAr
MHO>KECTBA Bpayeii OCO3HAHME XPOHWYECKOH OOJIE3HM TMOYEK KAaK MEIUKO-
COLMANTBHONH MPOOJEMBI OCTACTCA HAa HU3KOM YpoBHE. TakuMm oOpa3oM, IUIaHbI
nPO(UIAKTUKM U KOHTPOJS XPOHUUYECKOH OONE3HM TOYEK AOKHBI OBITh BKITFOUEHBI
B HAL[MOHAJIbHBIC TPOTPAMMBI [0 HEMH(PEKIIMOHHBIM 3a00JIeBaHusIM [9].

O pacnpocrpanesnoctr XbBI1 B Kazaxcrane MOKHO CyAMTh MO Pa3pO3HEHHBIM
UcCle0BaHusIM OTENbHBIX aBTOpoB. Tak, KanarOaesa A.b. m KaOynbaes KA.,
2009, mpUBOIAT PE3yJbTaThbl CKPUHUIA HACEJICHHUS T. AJIMATBl JJIs BBISIBJICHUAS



XpOHWYeCKOH Oone3nn mouek. Bceero Oputo  oOcnemoBaHo 4610  4enosek,
npokKUBarONMX B I. AnMarsel, u3 HUX 4054 (87,8 %) B3pocnsix u 556 (12,2 %) neteii.
[To pmaHHBIM AHKETHPOBAHMS PAaCOPOCTPAHEHHOCTh IIIOMEPYJIOHE(DPUTA Cpenn
B3pociioro HaceneHust cocrapuwia 0,3 %, xponuueckoro nuenoHeppura — 27,5 %,
caxapHoro mmabdera — 6,4 %, wumemuueckoid Oonesnu cepaua — 0,89 %. Ha
W3MCHEHUS TIOYEK TMpU MPOBEACHHUM YJIbTPa3ByKoBOro wuccineaopanus (Y3H)
(Birovyass MouckameHHyro Oone3nb (MKDB)) ykaseBamum 12,8 % B3pocibix
o0cleI0BaHHBIX, HA Omepalnuyd Ha mnoukax — 2,2 %, Ha HACAEACTBEHHOCTh IO
aprepuanbHoil runepren3nn (Al) — 36,1 %, Ha HACIEACTBEHHOCTh MO CAXapHOMY
mmadery (CJ1) — 14,1 %. Pesynbrarbl aHKETHBIX JAHHBIX Y  JETEH:
pacnpoCTPaHEHHOCTh  roMepysnoHeppura — 03 %, pacnpoCTpaHEHHOCTH
XpoHuueckoro muenoHedputa — 294 %, HanuuMe U3MEHeHui mouek Ha Y3U
(Bkmrouas MKB) — 34 %, npoBeacHue omnepauuid Ha mnouykax — 2,15 %,
HacaeacTBeHHOCTh Mo Al' — 43,7 %, HacaeacrBeHHocte nmo CJI — 17,8 %.
AprepualibHas ranepTeH3us BeisiBiacHa y 45,6 % B3pocnbix ny 10,8 % nereir. ¥V 15,0
% B3pOCIBIX BBISBIEHA NPOTEUHYpUs, y 26,5 % - spurpoumtypus, y 3,4 % -
rroko3ypus. Cpenu AeTedl nmpoTewHypusi BbisiBjieHa Y 183 % o00cCienoBaHHBIX,
spurpouutypus — y 26,7 %, rmokosypus — y 1,8 %. Ilocnme conocraBneHus
AHAMHECTUYECKUX AHHBIX C PE3yJbTaTaMH ONMPEACIICHAS HUTPATOB U JIEWKOLMTOB B
MOYE, a TaKXKe TMOCJe pacuera CKOpocTH KiyOoukoBoi ¢uubrpamun (CKO)
PacpOCTPaHEHHOCTh XPOHUYECKOTO MUENOHE(PUTA Yy B3POCIBIX CHU3MIIACH 10 14,1
% y nmereid no 10,8 %. Pacuer CK® y B3pociblX NpOoM3BOAWIM MO (opmyJie
Kokpodra-I'onra, y aereit no popmyne [Msapua [10, c.11].

Pacnpocrtpanennocts XBII 1o pe3yipraram CKpUHUHIA SKUTENEH TI'. AJIMaThl
npejacTaBicHa B Tadnuie 2. Bo n30ekaHWe 3aBBINICHUS WM 3aHUKEHUSI 4aCTOTHI
Berpewaemoct  XBII 1 w2 cragum  aBTOpbl  NPHUBOIAT  PE3YJIBLTATHI
PacpoOCTPAHEHHOCTH HadajbHbIX cTammii XbBII ucxons tonpko u3 pacuera CKO®, a
Taroke u3 pacyera XbII ¢ yyeToM NMpOTEUHYPUHN U paHee YCTAHOBJIIEHHBIX JUArHO30B.
Takum o00pazom, Mo pe3yJbTaTaM OJHOKPATHOIO CKPHUHMHIOBOTO OOCIEIOBaHMS,
gaxe 0Oe3 ydeTa Ha HAYaJIbHBIX CTaAMsIX 3a00JEBaHUS MPOTCHHYPUM M PAHEE
YCTAHOBJICHHBIX JMArHO30B PAacHpOCTPaHEHHOCTh XIIb cpeau B3pOCIBIX JKUTEIEH T.
Anwmarel coctaBuna 23,78 %. JTOT mokKas3arelsb BbILIE, YEM B APYTMX CTPAHAX, UTO B
CBOKO OYEPEIb CTAaBUT MEPE] OpraHu3auusMu 3ApaBoOoxpaHeHus PecnyOnmku
Kazaxcran 3agaun 1o MPUHATHIO CPOYHBIX MEP MO MNPOQUIAKTUKE M PAHHEMY
BbIsiBJIcHHIO XBIT [10, ¢. 12].

Hyprazuna JI.C., OmapoBa I'.C. u coaBt., 2010, yka3bIBalOT Ha 00JI€€ YaCTYIO
BerpeyaemocTh XbIT y mui noxxunoro Bo3pacra. [lpu 3tom cpeau 60 nucrnancepHbIX
OOJILHBIX C XPOHUYECKUMHM 3a00JI€BaHUSIMH MTOYEK B Bo3pacte oT 61 roga no 74 ner,
HaOmoAaronMxcs B NoauKaMHUKax T. Kaparanasl, 66,6 % 00CieI0BaHHBIX
>KeHUWHBL, 33,4 % - MyxuuHbl. 1[I0 JaHHBIM 3TUX K€ aBTOPOB OJHOM M3 CaMbIX
pPacpOCTPaHEHHBIX (POPM XPOHMYECKON MPOTPECCUPYIOLICH HedponaTtuu y JIIAcH
MOKMJIOTO BO3pacTa SBICTCS XpOHUUeCKuid nuenonedpur [11].
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Tabmuna 2 - PacnpoctpanenHocts XBII B r. Anmarel mpu  OJHOKPATHOM
CKpUHUHTOBOM oOciienoBanuu [10, c. 12]

O0ce10BaHHbIE Craguun XbI1 PacnipocTpaHeHHOCTB, %o
B3pocneie 1 12,5 (15,8)*
2 5,09 (6,86)*
3 6
4 0,13
5 0,06
Jetn 1 13,7
2 1,68
3 1,68
4 -
5 -
* - B ckoOkax ykazaHa pacrnpoctpaHeHHOCTh XIIb 1-2 crammii ¢ yderom
OPOTEHHYPUH U PAHEE YCTAHOBJICHHBIX IMArHO30B

1.1.2 Onpenenenue u knaccupuKalms XPOHUUYECCKOM O0JIE3HN MOYEK

B 2002 roay HammonaneubiM [ToueunbiM d@ongom CITIA (National Kidney
Foundation — NKF) npu yuactumn Gonswmoii rpynmel 3xcneproB K/DOQI (Kidney
Disease Outcomes Quality Initiative) Ob110 PEAIOKEHO OOBETUHUTD CTPYKTYPHBIE U
(YHKIMOHAIBHBIE U3MEHEHUSl TMOYEK JUIMTEIBHOCTBIO 3 Mecslna u 0ojee B OJHO
o0liee HaIHO30JIOTMYECKOE TIOHATHE «XpoHWYeckas Oo0je3Hb mouek» [12].
OcHoBanueM Uil IOSIBICHUST KOHUENUMU XBI1 moCiy>Kuiiv 1B€ MPUYMHBL: HATAYME
Oo0IMX MEXAHW3MOB MPOTPECCHUPOBAHUS He(QpOMaTuii W BBICOKAS CEPACUHO-
COCYUCTast CMEPTHOCTH OOJIBHBIX C XPOHUYECKUMHU 3a00JIeBaHusIMU nouek [13, ¢. 5].

Takum oOpazom, mox XbBII ciemyer moHMMarh HaaWM4ue JIFOOBIX MAapPKEPOB
NOBPEKACHUS TOYEK, KOTOPBIE BBISBISAIOTCS NPHA KIMHUYECKOM, JaO0OPATOPHOM W
WHCTPYMECHTAJILHOM  OOCJICIOBAHUM W OTPAXKAKT HAIAYME MATOJOTHYECKOrO
MPOIIECCa B TOYECHYHOM TKAHU, BHE 3aBUCUMOCTH OT HO30JIOTHYECKOTO auarHosa. [ 14].
Mapkepsl ¥ TpU3HAKA TOBPEXKACHHUS IMOYEK, Xapakrepusyroue Haiuuune XbII
NPEACTABIICHBI HA pUcyHKe 1 [7, ¢. 93].

CyMMapHbIii aHaTM3 MHOTOYMCIIEHHBIX MyOJIMKALMA [MOKa3aj, 4TO MPOTHO3
XBIT cyliecTBEeHHO 3aBUCUT OT BEJIMYMHBI CKOPOCTH KIIyOOUKOBOW punbTpanuu [15].
Kputepuem  cHmwxeHuss  QyHkumid  moyek  sBasercs  ypoBeHb  CKO,
CTAaHAAPTU30BAHHOW HA TOBEPXHOCTH TENA, HAXOIAIIUMHCA HWKE HOPMAIbHBIX
3HaueHwuil, T.e. Hivke 90 mr/mun/1,73 M* [16]. CK® B mpenenax 60-89 m/mun/1,73
M> DACIEHWBAIOT KaK HAYaNbHOE WIM HE3HAYMTENBHOE e¢ CHIDKeHHe. J{is
ycraHoBieHuss XbBII B 3TOM ciayyae HEOOXOAMMO HAJIMYME TAKXKE W MApPKEPOB
nmoye4yHoro nospexacHus. llpu ux orcyrcreun XbIl He nuarHoctupyercs. is i
65 JeT ¥ cTaple 3TO PACUECHHUBAKOT KAK BAPUAHT BO3PACTHOM HOPMBI. JIHIl MOJOXKe
3TOr0 BO3pacTa OTHOCAT B rpyIiny BeICOKOro pucka pazsutus XbI1. Ecau CK® Huxke
60-89 wmu/mun/1,73 M°, nammune XBII YCTAHABIIUBACTCSA JAXKE MNPU OTCYTCTBUU
KaKHX-JTH00 MAPKEPOB MOYECYHOTO MOBPEKACHMS [7, €. 93].
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* NHpekcaums anboymuHypun/npotenHypumn: AO-ontumanbHas, Al -
nosblleHHada, A2 - BbICOKast, A3 -04eHb BblcoKasi, A4 - HedhpoTnyeckas.

* Anbbymunnypusa/npotTenHypusa B koHuenuyum XbI- K/OOL
paccMmaTpuBaeTCs Kak Mapkep peHanbHol gucdyHkummn. OgHako
hm3nonormyeckoe n KIMHNYeCcKoe 3Ha4yeHne aToro nokasartens sSABNAeTcs
60nee LWNPOKUM.

e [laHHbIi NpPM3HaK OTPaXaeT MOBbILEHNE NPOHMNLLAEMOCTM KTETOUYHbIX
MembpaH (pasmep-CenieKTUBHOCTb, 3apsa-CeIEKTUBHOCTb), N3MEHEHNE
TPaHCMNOPTHbIX NPOLECCOB B NPOKCMMabHbIX KaHablaX, NoBbIWEHNE
remoguHaMnyeckon Harpy3ku Ha knyboudek, Hasimume CUCTEMHOM K
peHanbHO 3HAO0TENNaNbHOK ANCHYHKLNN.

CToiikne n3MeHeHUsi B ocajike Mo4n

dpuUTpoLuTypusa (rematypus), LUANHAPYPUSA,NeiikounTypus (nnypus)

PucyHOK 1- OCHOBHble MapKepbl, XapaKTepu3yoLle Hanmume XpOHUYECKO
60ne3Hn noyek [7, c. 93]



B nepsom BapunaHTe Knaccudgmkaumm XBIM 6b110 NpeaioXeHo pa3aensTh ee Ha
NATb CTaAui B 3aBUCMMOCTM OT 3HayeHMin CK® [17]. OfHaKo HakomnjaeHue HOBbIX
[aHHbIX NO3BOMIMM0 MOAM(ULMPOBATL NEepBOHAYa/IbHBIA BapuaHT cTpaTudmKalum
XBI n pasgennTb TpeTblo CTaguio Ha fAase cragum: 3a n 36. HeobxoanmocTb
nofo6bHOro pasfeneHus Oblna NPOAUKTOBaHA Pa3/IMYHBLIMU MOYEYHbIMU U CepAEeYHO-
cocyaucTeiMu nporHo3amu B rpynnax nuy ¢ XBIN 3 ctagun ¢ CK® ot 59 po 45
MA/MnH/1,73 M2 1 ot 44 0o 30 ma/mnH/1,73 M2 Y nauyneHTos ¢ CK® ot 59 o 45
MN/MUH/L, 73 M2 MMEHTCA BbICOKWIA CepAeYHO-COCYAUCTLIN PUCK U YMepPeHHble
Temnbl nporpeccupoBaHuns XbI1, ay 60nbHbIX ¢ rpagaune CK® B npegenax ot 44
A0 30 MA/MUH/L,73 M PUCK PasBUTUS TEPMUHASILHOW MOYEYHOW HefoCTaTOYHOCTU
OKa3bIBaeTCA BblLLIE, YEM PUCK CEPAEYHO-COCYANCTbLIX OC/IOXKHeHWI [7, ¢. 98, 18].

B okTsi6pe 2009 roga B JToHAoHe akcnepTobl Kiciney Oisease ITproyiny Olobal
OwnicoTte3 (KOICO) npuwan K KOHCEHCYCY MO BOMPOCY CTpaTU(uKaumum TAXKECTH
XBM [19]. Ha pucyHke 2 npeactaeneHa Knaccuumkaums ctaguin  XBIT,
pekomeHgoBaHHada KOKOO [7, c. 98].

Cragna 1

o CK® BbicOoKast unm ontumMmanbHaa > 90 mn/mMmuH/1,73 m2

Cragua 2

* CK® He3HaunTenbHO cHMXeHa 0T89 go 60 mn/MunH/1,73 m2

Craguna 3a

* CK® ymepeHHO cHmkeHa oT 59 o 45 mn/mMuH/1,73 m2

Craausa 36

» CK® cyuiectBeHHO cHmkeHa oT 44 go 30 mn/Mun/1,73 m2

Cragna 4

* CK® pe3ko cHmxeHa 0129 go 15 mn/MuH/1,73 m2

Cragua 5

» TepMHanbHasa noyeyHasi HegocTaTouHOCTb, CK®< 15 ma/mMmunH/1,73 m2

PucyHok 2 - Ctpatugmkauma ctaguii XbIN no yposHio CK® [7, c. 98]



[TpyHIMNIAATIEHBIM  OTJIMYAEM TIOHSATHS XPOHWYECKass OOJE€3Hb MOYEK OT
XPOHUYECKON TMOYECUYHOW HEAOCTATOUYHOCTU SBJIICTCSA BKIIFOUEHHUE B 3TY KATETOPHUIO
MAIMEHTOB B TOM YMCJIC U C HOPMAJIbHBIM (DYHKIIMOHAJIBHBIM COCTOSIHUEM MOYeK [13,
c. 5].

Cnenyer nmomuepkHyTh, 4ro noHATAE XBII HE OTMEHSET HO30JIOTHYECKHIA
MOJAXOA K JMarHoctuke 3adojeBanuii modek. B mpemnoxkenusx KDIGO Obina
MOJYEPKHYTA  HEOOXOAMMOCTh  YCTAHOBJCHUS  MEPBUYHOW  ATHOJIOTMYECKOM
HO30JIOTHMH, Ha (JOHE KOTOPO# pa3BUIIach XpoHUYECKas 00yie3Hb ouek [20].

1.1.3 ®aktopbl pUcKa pa3BUTUS U MPOTPECCHPOBAHMS XPOHMUYECKON OOJIE3HU
MOYEK

MHuorue (akTopbl MOTYT OKa3aTh BIMSHUE HA PA3BUTUE W MPOTPECCHUPOBAHME
XPOHUYECKOW OoJsie3HM mouek. K HUM OTHOCSTCS MEPCUCTCHUMS MHPEKUUHA, TPUEM
HE(POTOKCUYECKHUX JICKAPCTBEHHBIX MPENApaToB, AKOrOJib, KYPEHHE, COCTOSIHHE
OKPY>KArOLIEH CPEBI, KIIMMAT, XapaKTEP MUTAHUS U HACJIECACTBEHHOCTH [21].

Muorue (¢akTopbl pPHCKAa PA3BUTHS XPOHUUYECKOW OOJE3HH  MOYEK
COOTBETCTBYIOT  TPAIULMOHHBIM  (pakTOpaMM  pHCKA  CEPACYHO-COCYAMCTHIX
3a00JicBaHMi. DTO apTepUalibHAs TMIEPTOHUS, CaXapHblil [uadeT, BO3PACT, MY KCKOM
10J1, TUCIUNONPOTEUHEMUH, O KUPEHUE, META0OTMYECKII CHHAPOM, KypeHue. Takxke
pe3yabTaThl MCCIACAOBAHWNA B OOJACTH KapAMOJOTMM YKa3bIBAlOT HA TO, YTO
MHOTOYHUCJICHHBIE KApAMOBACKYJISIPHBIE PHUCKH, TAKME KAK AHEMHsS, XPOHUYECKOE
BOCHAJICHUE, TUIECPrOMOLMCTEMHEMUS, VYBEIMYCHUE CHUHTE3a ACUMMETPUYHOIO
JTUMETWIAPTUHUHA, OKCUJATUBHBIM  CTPECC, AKTHBALMSA PEHUH-AHTUOTCH3WH-
JIbJIOCTEPOHOBOM CUCTEMBI, CTPECC, TUIEPYPUKEMHUS, HATPUHYPETHUECKHE (PaKTOPBI
PA3IAYHOTO TPOUCXOXKACHUS BEPOATHEH BCEro OOYCIIOBIEHBI MPOTrPECCUPYIOLICH
JTUCHYHKIUECH MOYEK Y MAIMEHTOB C CEPJACYHO-COCYIMCTOM nmatosiorueit [22]. Takum
oOpazom, koHuenuust XbII mo3BONSET ONMPEACTUTh PUCK PA3BUTUST TEPMHUHATBHON
MOYEYHON HENOCTATOYHOCTH U CEPACYHO-COCYAMCTBIX OCIOXKHEHUH Y TALMEHTOB C
PA3JIMYHON CTENEHBIO HAPYILICHHS MOYCUHBIX (PYHKIMIA [23].

B nmpouecce pa3BuUTHS KOHLENMUIMM XPOHWYECKOW OONE3HM mouek Oblna
OPEINPUHATA TONbITKA KilaccupuuupoBarh  (aKkTOpel pUCKA PA3BUTHA U
nporpeccupoBanuss  XBII  [20].  Beigensmuce  QakTtopsl,  NOBBIIAKOLIAEC
BOCOPUMMYHMBOCTh  TOYECYHOM  TMAPEHXMMBI K  IMOBPSKAAIOMIAM  ArcHTaM,
WHULMUAPYIOIIHE MOBPEKICHAE MOYECYHON TKaHH, CHOCOOCTBYIOLIHE
IPOrPECCUPOBAHUIO MTOUYEYHOTO MOBPEXKACHUS, (PAKTOPBI TEPMUHAIBHOM MOYEUHOM
HEAOCTATOYHOCTH. OTHAKO HEBO3MOKHO TPOBECTH YETKYIO IPaHb MEKAY (pakTopamu
pazeutus U nporpeccupoBanus XbI1. Tloatomy (akropsl pucka pazsutus XbII u
(dakToOpbel €€ MPOrpecCUPOBAHMS BO MHOTOM TMOBTOPSIOT Apyr apyra [24]. Ha
pucyHkax 3 u 4 Tabmuue npeacrapneHsl GakTopbl pucka pazputus XbII u gakTopsl
nporpeccupoBanus XbII [7, ¢. 100].
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*  MyxXcKoW non

* /ICXO4HO HU3KOE 4MCNOo He(hpoHOB
(HM3Kas macca Tena nNpu PoXaeHun)

» PacoBble 1 3THUYECKME 0COBEHHOCTU

» HacnepncteeHHble ¢hakTopbl (BTOM
yncne cemeliHbli aHamHe3 no XBl1

Mogaunduumpyemsble

Ounabet

ApTepuanbHasa runepTeH3us
AYyTOMMMYHHbIE 60N€3HU
XpoHundeckoe BocnaneHne/cucTemMmHble
NHeKymnmn

WNHdeKLMM N KOHKPEMEHTbI MOYEBBIX
nyTei

OG6CTPYKUMA HMXHUX MOYEBbLIX NyTel
NekapcTBeHHast TOKCUYHOCTb

Bbicokoe notpebneHune 6enka
Oucnunonpotengemus
TabakokypeHue
OxupeHue/MeTabonnyecknii CMHAPOM
mnepromoumncTenHeMus
bepemMeHHOCTb

PUCyHOK 3 - dPaKTOopbl pUCKa pa3BUTUA XPOHMUYECKOM 60ne3HM noyek [7, c. 100]

®AKTOPbI MPOTPECCMPOBAHNA XPOHWNYECKOW BOJTIE3HW MOYEK

e Tloxwnnoii Bo3pacT

e MyXCKOW non

* McxXoQHO HU3KOE YMC/0 He(ppoHOoB
(HM3Kas macca Tena npu PoXaeHun)

» PacoBble n aTHUYECKNEe 0COBEHHOCTM

Mopgunduunpyemble
Yy

MepcucTupylowas akTMBHOCTb
OCHOBHOTrO NaTo/I0rMyeckoro npowecca
BbICOKMEYpPOBHW CMCTEMHOIO
apTepuanbHOro gaBneHnan
npoTenHypuun

Mnoxoii MeTaboNMuyecknin KOHTPOsb
caxapHoro gnabeta
OxunpeHne/meTabonnyecknii CMHAPOM
Auncnunonportengemus
TabakokypeHue

AHemusa

MeTabonuyecknin aumao3
BepemeHHOCTb

HapylweHusa kanbumii-dpocdopHOro
obmeHa (rmnepnapartnpeos)
BbicokobenikoBas gueta u
NOBbILEHHOE MOTpebneHne HaTpus ¢
nuwiei

PUCYHOK 4 - ®aKTopbl NPOrpeccnpoBaHnsa XPOHUYECKOW 60n1e3HK novek [7, c. 100]
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1.2 CoBpemeHHbIE NIPEeACTABICHHS 0 MEMOPAHHBIX 0€JIKAX S)PUTPOLUTOB

Pa3BuTe NPOTEOMUKH B TOCIAEAHEE [BAAUATHICTHE AATO0 BO3MOKHOCTB
CYLIECTBEHHO PACLIUTh MPEACTABICHUS O CTPOCHUM, (PYHKIUSAX U B3AUMOJCHCTBHSIX
OENTKOB MU MAKPOMOJIEKYJISIPHBIX OCJIKOBBIX KOMIUIEKCOB B MEMOpaHaxX 3PUTPOLIATOB
[25].

OcHoBOM MeMOpaHbl 3pUTPOLMTA SIBJISIFOTCA  YeThIpe O€nka: CHEKTPHH,
ankupuH, O6enok 4.1 (4.1R) u agnyuun (ADDT1), KOTOpBIE TAKXKE SBISIOTCS CaMBbIMA
PaHHUMU OEJIKaMH 3PUTPOLUTOB C TOUKH 3PEHHUS SBOJIFOLAH. OTH OENIKH (POPMUPYIOT
[IUTOCKEJIET 3PUTPOLIATA U CBSI3BIBAIOT PA3INYHbIC TPAHCMEMOPAHHBIE OCTIKK [26].

CHEeKTpUH — 3TO KPYMHBIA, Nr€TEPOIMMEPHBIA OEIOK IUTOCKENETa, COCTOSIINI
u3 anbpa u Oera cyObeauHun. OObBMHO OH coAcpxkHUT 106 MOBTOPSIOIIMXCS
AMUHOKHCIIOTHBIX MOCJICA0OBATEIbHOCTEH, KOTOPBIE HA3bIBAKOTCS 'CIEKTPUHOBBIC
noBTOPbI". CIEKTPUH, KAK OCHOBHOM CTPYKTYPHBINA OCJIOK, UTPAET PEUIAOIIYIO POJIb
UIS  TOAAEPKaHUS CTAaOWJIBHOCTH KJIETOYHOH MeMOpaHbl M (POPMBI  KIIETOK.
CHeKkTpuH NpPUCYTCTBYET HE TOJBKO B JPUTPOLMTAX 4YEJNOBEKA. Tak, MOMHMO
NOJJACPXKAHUST  KJIIETOYHOM (HOpPMBI B JAPYrMX TKAHSIX CIEKTPUH BBIMOJIHSET
pazHOOOpa3Hble (PYHKIMH, TAKME KaK KJICTOYHAs aare3usi, paClpOCTPAHEHUE KIIETOK
Y y4aCTHUE B KJIICTOYHOM IUKIIE [27].

AHKHPUH — 3TO aJanTepHbIA OEJIOK, KOTOPBIA OMOCPENYIOT NPUKPEIUICHHUE
WHTETPAIbHBIX MEMOpaHHBIX O€IKOB K CHEKTPUHOBOM Oaze wuTockenera. B
CTPYKTYPE AHKMPHHA BBIJACISIOT YETHIPE (PYHKIMOHAIBHBIX JOMEHA. N-KOHIEBOWH
JOMEH COAEPKUT 24 TaHACMHBIX «QHKUPHHOBBIX MOBTOPOBY», LEHTPAJIBHBIA TOMEH
CBS3BIBACTCS CO CHEKTPHUHOM, JIOMEH CMEPTH CBS3BIBACTCS C  OCJIKaMH,
YYaCTBYIOIIMMH B anonTo3e, C-KOHLEBOH TOMEH SBISETCS PETYJIATOPHBIM U CHJIBHO
BapbUPYETCS MEXKAY Pa3IMYHBIMM AHKUPUHOBBIMH Ocnkamu. [lomuMo caiita
CBSI3bIBAHUS JJis1 OeTa-CyObeIMHUIBI CIEKTPUHA HA AHKUPUHE TAKXKE MPUCYTCTBYIOT
CaiThI CBA3BIBAHUS I 12 CEMEHCTB MHTETPAIIBHBIX MEMOPAHHBIX OEJIKOB. 3Ta CBSI3b
HEoOXoauMa Uil MOAJEPKaHUs LIETOCTHOCTH MEMOPAH M 3aKPEIJIEHUS] KOHKPETHBIX
WOHHBIX KAHAJIOB, HOHOOOMEHHUKOB M MOHHBIX TPAHCIIOPTEPOB B MJIa3MaTHYECKOMN
meMOpane [28].

AJOyUUH SBISIETCS TETEPOTEPMEPHBIM OCJIKOM, KOTOPBIA COCTOMT W3 anb(a,
Oeta cyObeauHNL. AITYIIMH BBIMTOJHIET HECKOIBKO BaXHBIX (DYHKIMI B MeMOpaHax
SpUTPOLUTOB. Bo-mepBBIX, OH 00pa3yeT MOCTHK, KOTOPBIH CBS3BIBAET MECTO
COCIMHEHMSI CIEKTPHHA U AKTHHA C OCHOBHBIM TPAaHCMEMOPAHHBIX OCIKOM - OEIKOM
nojiockl 3. Pa3pelB 3TOr0 MOCTMKA MPUBOJIUT K AECTAOMIIM3ALMHM SPUTPOLIMTAPHON
MEMOpaHbl ¥ K €€ CIIOHTaHHbI (QparMeHTannu. Bo-BTOPBIX, aiaylWH MPUKPHIBACT
OBICTPO PACTYINME KOHLbI AKTHMHOBBIX (DPUIAMEHTOB, TEM CaMbIM MPEAOTBpAILAs
OPOTOPHUIAMEHTE  OT  YAJUMHEHUS W (HOPMHUPOBAHMS ~ MAKPOCKOMMYECKUX
MuKpouiaMeHToB F-akTHa. B-TpeThux, agaylH CTAaOWIHM3UPYET CBSI3b MEKIY
AKTUHOM M CHEKTPHHOM, B TAKOM BHJIE Y3JIOBOH CIIEKTPUHOBO-aKTHHOBBIM KOMILIEKC
OCTaETCsl HEM3MEHHBIM BO BPEMSI MEXAHUYECKUX AePopMaluii, KOTOPbIE HEU30EKHO
WCIBITHIBACT KJIETKA, LIUPKYJIMPYIOWAs B KPOoBU. M, HAKOHEN, aaqaylMH OTBEYacT 3a
NPOBEIACHUE CUTHAIOB, KOTOPBIE MOTYT UMETh BAKHOE 3HAYCHHUE B PETYJIMPOBAHUU
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TAKUX CBOWCTB KJIETKM KaK KATHOHBIM TPAHCIOPT U AePOpPMUPYEMOCTH MEeMOpaH
[29].

Bermok 4.1 otBewaer 3a mnoaaepkaHue (QOPMBI SPUTPOLKATA M KOHTPOJIb
WU3MCHEHUST MEXAHWYECKMX CBOWCTB MEMOpaHBI, & UMEHHO ACPOPMHPYEMOCTH W
CTaOWMIBHOCTH  SPUTPOLMTApHBIX MeMmOpaH. Baxnocte Oenka 4.1  Obina
NOATBEPXKIECHA TMPH MW3YUYCHHWM TMANMECHTOB C MOBPESKICHUEM SPUTPOLUTOB,
XapaKTEPU3YIOMIMMCS OTCYTCTBHEM JAHHOTO Ocnka. benok 4.1 HyleBble SpUTPOLUTHI
OPUHAMAKOT  DIJTUOTHYECKYI0 (OPMYy MW XapaKTEPH3YKOTCS  HECTaOWIbHBIMU
memOpanamu. KmtoueBass posib Oenka 4.1 sBISETCS Pe3ysIbTaTOM HECKOJIBKUX
JaTepanbHbIX OEIOK-OEIKOBBIX B3aMMOJCHCTBUI CO CHEKTPHUH/AaKTMHOBOH CETHIO W
BEPTHKAJIBHBIX B3aMMOJCHCTBHIA C UTOIIA3MaTHYECKUM JOMEHOM
TpaHcMeMOpaHHbIX OeNKoB rukodopuna C, 0enka nonockl 3 u CD44 [30]. BaxxabiM
cBoiicTBOM Oenka 4.1 sBmseTcs CMOCOOHOCTH (POPMHUPOBATH KOMIUIEKC C
riukogopuHoM C u O6enkom pS5. Tlpu 3ToM OMHApHBIC B3aUMOJCHCTBUS B JAHHOM
OETIKOBOM acCOLMATE OCYIIECTBISIOTCA B cileayroueMm mnopsake: rmukodopun C
B3auMoOJicicTBYeT ¢ Oenkom 4.1 m OenkoM PS5, KOTOpPbIE B CBOK OYEPEIb
B3aMMOJICUCTBYIOT MEKy coO0M. Ha naHHBIf MOMEHT UMEETCSl MPEACTABICHHUE, YTO
OCHOBHYKO POJIb B JAHHBIX MEKMOJICKYJISIPHBIX B3aMMOJCHCTBUSAM UIPAET UMEHHO
oenmok 4.1. Ha Oenke 4.1 B o0nactu MeMOpaH-CBS3BIBAIOIICTO JIOMEHA C
MOJIEKYJISIpHOM Maccoi B 30 k/la onmpeaencHbl caidThl CBA3BIBAHUS [UIsl TIMKO(OpUHA
C u p55. Kpome Ttoro Oemok 4.1 MoaynMpyeTr B3aMMOACHCTBHE MEXKIY
rmukoopuHoM C ¥ pS5 ¥ yBEIMUMBACT UX CPOJICTBO APYT K APYry. Takke N3BECTHO,
yto 0enok 4.1 cBs3pIBacTCs ¢ KAIbMOAYJIMHOM, B pesynprarte 3Ttoro npoucxoaut Ca
** _ 3apmcuMoe CHIDKeHWE cpojcTa Oemka 4.1 x rmakodopury C m p55 [31].
AxtuBaims nporerHkuHazel C u gochopumupoBanne Oenka 4.1 mo 312 u 331
OCTaTKaM TUPO3MHA MPUBOIUT K CHWXKCHUIO COCOOHOCTH Ocinka 4.1 CBA3BIBATHCA C
UTOTUIa3MaTHYeCKUMU JoMeHamu riukodopuna C, oaHako (ocdopunmpoBanue
HUKAK HE BIMSET Ha CBs3b Oecnka 4.1 ¢ Oenkom mojockl 3. dDochopuinrpoBaHue
TaKke ocnabnseT cpoAcTBO Oenka 4.1 kK akTUHY M K OeTa-uensMm CrekTpuHa. Takum
00pa3oM, CTAHOBHUTCS OYEBHUIHBIM, YTO (HOCHOPUIMPOBAHKUE PETYIATOPHON 00nacTu
B Oenke 4.1 TpUBOOUT K CTPYKTYPHBIM M3MEHECHUSIM MEMOpaHbl SpUTPOLUTOB [32].
Crnenyer OTMETUTh, YTO AILTEPHATUBHBINA CIIACUHT B reHe Oenka 4.1 mpuBOIUT K
CUHTE3Y Pa3IMYHBIX M30(OPM JAHHOTO OEIIKa, KOTOPBIE SKCIPECCUPYIOTCS HE TOJIBKO
B JPUTPOMAHBIX, HO W B HEIPUTPOMIHBIX KieTkaxX. Tak cemeiictBo OenkoB 4.1
NPEACTABICHO HApuTpoumTapHbiM  Oenkom 4.1R, Oenkom oOmero tuna 4.1g,
MO3roBbeIM O¢ikoM 4.1b 1 HelipoHHbiM Oenkom 4. 1N [33].

benok nosockl 3 (takke m3pectHbld kak Cl/OH™ oOmennuk, wim Cl/HCO;™
oOmeHHuK, wim anion exchanger 1 (AE1), unu solute carrier family 4 member 1
(SLC4A1)) siBnsieTcss 0qHUM U3 HarOoJIee pacpOCTPAHEHHBIX MEMOPAHHBIX OEIKOB
B DPUTPOLMTAX YEJIOBEKA. beslok mojiockl 3 ¢cocTouT u3 911 aMUHOKHMCIIOTHBIX
OCTaTKOB U MMEET JBA CTPYKTYPHO M (PYHKIMOHATBHO Pa3IM4HbIX HAoMeHA. OIHUM
U3 HuX sBisieTcs N-KOHUEBOM nmromiazmarnueckuii aomen (40 kJla), a npyroi
npenacrapisier  coboii C-koHueBoit  memOpanHwlii  gomeH (55 k/la).
[{uTomnmazMarnyeckuii  JOMEH MOoaACpKUBAacT (OPMY  DIPHUTPOLUTOB  MyTEM
B3aMMOJICHCTBUS C OelNKaMHd LMTOCKEIeTa, TakuMHu Kak Ocinok 4.1, Oemox 4.2,
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AHKUPUH W CIEKTPUH. MeMOpaHHbI JOMEH OCYIIECTBISET OOMEH OukapOOHAT-
MOHOB M MOHOB XJlopa 4epe3 mMeMOpaHy sputpormTa [34]. benok monocel 3 Takke
B3auMojicicTByeT ¢ Oenkamu Rh kommiiekca, a uMeHHO ¢ Rh-acconuupoBaHHBIM
rukonpotenHoM, Rh nomunentuaamu, CD47 u rimkodopunom B [35].

Takum oOpa3oMm, O€oOK MoJockl 3 00pa3yeT SAp0 MaKpPOKOMILIEKCa
WHTETPAJIbHBIX U Mepuepudeckux MeMOpaHHBIX O€IKOB IpUTPOUMTOB. Hammuwme
TAKOr0 CTPYKTYPHOTO MAKPOKOMILJIEKCA MOBBIIIACT BEPOSTHOCTh TOTO, YTO JAHHAS
TPaHCIIOpPTHAs cHCTeMa IMOMHUMO ydyacTus B razooomeHe CO, u O, BBIIONHSET
CBOCOOPA3HYI PETyIATOpHYH pojib [35]. lluromnadmarvueckuii JoMeH Oejka
MOJIOCHI 3 CBSI3BIBAETCS € JIC30KCUTEMOIIOOMHOM, YTO €II¢ pa3 MOATBEPKIACT POJib
JAHHOTO MOHOOOMEHHUKA B OKUCreHauu. [36]. PeryastopHas pojib Oenka moyockl 3
MOATBEPKIAETCS TEM, YTO €r0 HUTOMIA3MATUYECKUNA JAOMEH TaKXKEe HUMEET CalTh
CBS3BIBAHUSI C OCHOBHBIMH TJIMKOJIUTHYECCKUMU (DEPMEHTAMU JPUTPOIUTOB. Tak,
YYaCTOK CBSI3bIBAHMS aJIbJ0J1a3bl HAXOUTCS B mpeaeiaax N-KOHIIEBOTO JOMEHA Oeka
MoJIOCHl 3 B paifoHe 1-23 aMUHOKHMCIOTHBIX OCTarkoB. [ nunepanbaerua-3-gopdar
JETUJIPOTEHA3a WMEET JBAa TAHJICMHBIX CaiiTa CBA3bIBAHUS Ha O€IKE MOJOCHI 3,
pacnoyio’keHHbIXx B oOmact 1-11 m 12-23 aMHUHOKHMCIOTHBIX oOcTarkoB. CaiT
cBsa3biBaHMS (HOCPOPPYKTOKMHAZBI HAXOAUTCS MEXKAY 12 U 23 aMUHOKHMCIOTHBIMH
OCTaTKaMu IIUTOIJIa3MaTHYECKOro JoMeHa Oeika noJjiock 3 [37].

Hcxons u3 TOro, 4ro OEOK MOJIOCHI 3 UTPaeT KIIIOYEBYIO POJIb B YIAJICHUH
VIJIEKUCIIOTO Ta3a U3 TKaHEH myTeM oOseryeHust oOMeHa xjopuaa U OukapOoHaTa
4yepe3 IUIa3MaTUyECKyl0 MEeMOpaHy JPUTPOLMTOB, OOBSCHUMBIM CTAHOBUTCS TOT
¢dakt, 4yro wu3zodopMbl O€lKa MOJOCH 3 Takke MNPUCYTCTBYET B TNouykax. M
cnenu(puUecKue MyTalllK, MPUBOIAIIME K U3MEHCHHUIO CTPYKTYpPhI O€JiKa MOJIOCHL 3
MOTYT BBI3bIBATH HE TOJIBKO HACJEICTBEHHBIE TEMOJIMTHYECKUE AHEMHM, HO W
MOYEYHbIN anuao3 [38].

benok monockl 3 Takke WrpaeT BaKHYK POJIb B HM3MEHEHUU 00BEMa
SPUTPOLUTOB, KOTOPOE MPOUCXOAUTH HE TOJBKO 3a CYET M3MEHEHUS aKTHBHOCTH
MOHOOOMEHHUKOB, HO W 3a CUET TEIUIOBBIX (piykTyarmii memOpanbl. YpesmepHas
rujapatanus KJIETOK BO3HMKACT M3-3a aHOMAJIbHOW MPOHUIIAEMOCTH Ui KaTUOHOB
Na" u K'. Ha ceromssunmii eHb, 5 pa3nuuHbIX MEMOPAHHBIX OENKOB, MOI'YT HECTH
OTBETCTBEHHOCTh 3a M3MEHEHHE OOBEMA IPUTPOIMTOB, TaK 3a THNEPrUpaTal|io
KJIETOK M YBEJIMYEHUE KX O00bEMa OTBETCTBEHHBI MyTallMM O€jKa MOJIOCH 3
(SLC4A1), RHAG u GLUTI1 (SCL2A1), mytanuu tpancnoprepa PIEZO1 u Gardos
KaHaJla MPUBOIAT K JETUAPATAllii U YMEHBIICHUIO 00beMa KIETOK. [39]. U3meHeHus
MeMOpaH B YCJIOBUSX TEPMOMHAYKIIMM BO3HUKAOT B MPOLECCE B3aUMOJCHCTBHUS
OCHOBHBIX KOMIOHEHTOB MeMOpaHbl ME&xay coOoi. Tak B3aMMOJCHCTBUS AKTWH-
CHEKTPUHOBOTO KOPTEKCA, JUMUAHOTO OMCIIOSN U TPaHCMEMOpaHHOro Oejika MOJIOCHI
3, MPUBOJAT K MEPEPACTPEACIICHAIO YHEPTUM U U3MEHEHUIO KECTKOCTH MEMOPAHBHI.
DT0, B CBOKO OUYEPE/b, BBI3BIBACT YEPEIAYIOUIUECS PACIIMPEHUE U CIKATUE MEMOpPaHbI
JUTSl TOTO, YTOOBI 00ECIEYNTh COXPAHEHHUE MOBEPXHOCTH MEMOPAHbI U 00bEMA KIIETKA
B 1[€JIOM. TaKKe U3BECTHO, UTO TMOKOCTh CIIEKTPUHOBBIX BOJIOKOH 3aBUCHUT OT YHCJIa
MOJICKYJT O€JIKa MOJIOCH 3, MPUKPEIUICHHBIX K OTACIbHBIM CIEKTPUHOBBIM HUTSIM, W
oT (ochOpUIUPOBAHUST CINEKTPUH-AaKTUHOBBIX MEpeXo0B. CKOPOCTh H3MECHCHUS
rMOKOCTH CIIEKTPUHA 3aBUCHT OT NEPETPYNIUPOBKH MOJIEKYJ Oenka nmoJiocsl 3 [40].
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OCHOBHBIM TIEPEHOCYMKOM TIJIFOKO3Bl B JPUTPOLIMTAX YEJIOBEKA SBISCTCA
rmoKo3HbIA - Tpancmoprép tTun 1 wim GLUTI. Ha wemOpane sputponuta
npeacrapieHo Oosiee 200000 momekyn GLUT1 [41]. CymiecTByeT CIIOKHBIMA
Mexanu3M peryisinuu  aktuBHoctd GLUT1 B sputpoumrax. Tak, TpaHCHOpPT
TJIFOKO3bl B KPAacHBIC KPOBSHBIE KJIETKM 3aBUCUT OT KOHUEHTpauuun ATD B
HUTOIIa3Me 3pUATPOUMTOB. CyIIECTBYET auMepHas U TerpamepHas popmbl GLUTI.
AT® cBs3bIBAOIINANA JTOMEH TPEACTABICH HA TETpaMEpPHOM (opMe TIIFOKO3HOrO
nepeHocunka. Tak, cBaseiBanne ATO B paiione 301 — 364 aMMHOKHCTIOTHBIX OCTATKA
GLUT1 npuBOIUT K CHAKCHHEO MTOTJIOMIEHHUS TIIFOKO3bI SpuTponuTamu. OIHAKO 3TOT
3((}eKT HE MOCTOSIHEH WM CHHUMACTCS TMOBBIMICHUEM BHYTPUKIETOUYHOT0O AM®D u
3akucieHneM  mutorasmel  [42].  Lluronnazmaruueckuii AT®  uHrubupyer
TPAHCHOPT TJIFOKO3bl B 3PUTPOLMTHI YEJIOBEKA, OJHAKO 3TOT MEXAHU3M CHMXKACT
OCHOBHOH MOTOK TJIFOKO3bl B KJIETKM, HO HE WMHIHMOMPYET BEChb OOMEH TIIIFOKO3BI
MEXIY DPUTPOLIMTOM M Tja3Moi KpoBu [43]. DTo0 0OBACHSETCS TEM, 4YTO Ha
MEMOpaHax SPUTPOLIUTOB TAKXKE MPEACTABIECHBI APYTAE MEPEHOCYUKH TITHOKO3bI — 3TO
GLUT2 w GLUTS. IlpuMeHeHne HWMMYHOONOTTHHIA M HMMMYHOJIOKAIU3aluu
MO3BOJIWJIO NOATBEPAUTD, YTO OCHOBHBIMHM NEPEHOCYMKAMH T'€KCO3 B 3PUTPOLMTAX
apastores GLUT1 u GLUTS, Taxke, HO B MEHBIIUX KOJIHMYECTBAX, OOMEH IeKCOo3
ocymectisieTcs npu  nomom  GLUT2. OyHKIMOHAIBHBIE HCCICIOBAHHUS €
OPUMECHECHUEM [UTOXaNla3uHa B, KOTOpBIA SBISETCS MOIIHBIM HHTUOMTOPOM
aktuBHocTn GLUT1 m GLUT2, no3eonunu wuacHtuguuuposars, uyro GLUTS B
OCHOBHOM Y4YaCTBYET B TPAHCHOPTE (PPYKTO3bI B SPUTPOLIATAX UEIIOBEKA [44].

[TaccuBHBINA TPAHCTIOPT BOABI B SPUTPOLUTEI OCYLIECTBIISET aKBANOPUH-1. 310
HEOONBIIONH WHTErpaJIbHbIi MEMOpaHHBIA O€NOK ToMOTeTpaMep ¢ OAHOHW N-
[JIMKO3WIMPOBAHHON — cyObenuuuneid  [45].  CymecTByeT  JABE€  THUIIOTE3BI
(PM3MOTIOTMYECKOM POJIM CYLIECTBOBAHUS BOJHBIX KaHAJIOB B 3puTpouutax. Mcxoas
U3 TEPBOM TUIOTE3bl, AKBAOPUHBI B MEMOpPAHE SPUTPOLIMTOB OOECIECUMBAIOT
BBICOKYIO ~ BOJONPOHHUIIAEMOCTb, 3TO, B  CBOK  OYEPEdb, CHOCOOCTBYET
OecpensTCTBEHHBIM KOJeOaHusIM MeMOpaHbl. COracHO BTOPOM THITOTE3E, HATMYNE
BOJHBIX TIOp HAa MEMOpaHax »>PUTPOLUTOB MOJJCP)KABACT TPAHCHOPT IPYIHX
PacTBOPEHHBIX B BOJAE BEHIECTB, TAKWX Kak [IJIIOKO3a, MOHBI XJopa H
rupokapoonaroB [46]. Takxke ycraHOBIEH TOT (PaKT, 4YTO 4Yepe3 aKBanopuH-1
npoucxoaut oOmeH monekyispHoro CO, B sputpoumrtax [47]. 31y xe (QyHKIUIO
BeInoaHsAeT C1I/HCO;™ Tpancnoprep nnm 6enok nosockl 3 (SLC4AT) [48].

Hccnenoanue no CIIMBAHHUIO OCITKOB SPUTPOLMTAPHOM MeMOpaHbl in Sifu
nokasano B3aummojeiicteue GLUTI1, Oenka mosocel 3 W akBamopuHa-1 dyepes
UHTETPAJIbHBIA  MeMOpaHHbId  Oenok ctoMmartuH. Kpome Ttoro, ¢epponoptus-1
(SLC40AT), tpacnoprep ™oueBuHbI-1 (SLCI14A1), TpaHcmoprep HYKJICO3HI0B
(SLC29A1), xaneumensiii Hacoc (Ca-ATPase-4), CD47, u QuoTwisiuH Obun
UACHTU(PUIMPOBAHBI KAK CTOMATHUH - B3aUMOJACHCTBYIOIIME OCKH. DTH PE3yJbTaThl
COrNacyrTCss €  TOPEANOJOKEHMEM O  TOM, 4YTO  CTOMATMH  SIBJSETCSA
MEMOPAHOCBSI3aHHBIM ~ ONOPHBIM ~ OEJIKOM, KOTOPBI  CIOCOOEH MOJYJTUPOBATh
Pa3JIMYHBIC MOHHBIE KAHAJIBI U TPAHCTIOPTEPBI HA MEMOpaHaxX SpUTPOLUTOB [49].
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1.3 @u3uko-xuMu4YecKHe CBOIHCTBA JIPUTPOLMTOB  OOJBHBIX C
XPOHHYECKOi 00JIC3HBI0 MOYECK

HM3yueHnto (PU3HKO-XMMHYECKAX CBOMCTB 3PUTPOLMTOB Yy TALUEHTOB C
XPOHUYECKOH OOJE3HBI0 MOYEK MOCBALIEHO MHOKECTBO padoT. MHTEpechl ydeHbIX
BECbMa PA3HOOOPA3HBI, OHU OXBATHIBAKOT CTPYKTYPHBIE HAPYLICHUS B SPUTPOLUTAX,
W3MCHEHUE TEKy4eCTH MEMOpaH JpUTPOLMTOB, OTBET JSPUTPOLMTOB  HA
OKHCITUTENBHBII CTPECC B YCIOBHSIX ypemMuu. Ha cerogHsimHuii AeHb aKTyalbHBIM
HANPABJICHUEM SIBJISIFOTCS  OLCHKA (DYHKIMOHATBHBIX W3MECHECHUH MEMOPaHHBIX
OENTKOB 3PUTPOLIUTOB M M3YYECHHUE BELDKUBACMOCTH 3PUTPOLIMTOB y ManueHToB ¢ XbIL.

B  ycnoBusx ypeMMHM Ha TMOBEPXHOCTh JPUTPOLMUTOB  BBICTABIISCTCS
dochaTuaniicepuH, KOTOPbI 007aAaeT MNPOKOATryJISTHTHBIMU CBOMCTBAMU, 3TO
HEMUHYEMO MPUBOANT K YBEJIMYCHHUIO pucka TpoMOo30B. Bonomini M. et al, 2005
NOJATBEPAMIN TPOKOATYJISIHTHYK) AKTHBHOCTb JSPUTPOLATOB Y TE€MOJUAIIM3HBIX
nanueHToB. MHKyOanust 3puUTPOLMTOB TaKUX OOJBHBIX C AHHEKCMHOM V, OEJIKOM
UMEIOIUM BBICOKOE CPOACTBO K (pochaTHIMIICEpPUHY, MPHUBENA K TOPMOKECHHUIO
oOpa3oBaHHsl TPOMOHMHA TO CPABHCHHUIO C HMHTAKTHBIMH SPUTPOLIATAMHU. ABTOPBI
BBIJIBUHYJIH MPEANOJIOKEHHUE, YTO Tpe3eHTalus pocarnauiceprHa Ha MOBEPXHOCTH
SPUTPOLIUTOB MOKET MPHUBOAMTH K TOBBIMICHHIO B IUIa3ME KPOBH MAapKepOB AJIs
resepanu TpoMOuHa U puOpuHonu3a. Tak Obuta OOHAPYKEHA B3AMMOCBS3b MEKIY
dochaTuanicCEpuHOM SPUTPOIUTOB NMaueHToB ¢ XbI1 u Ppparmentam npotpomOrHa
F1.2, kommnekcamu TpOMOMH-aHTUTPOMOWH W TUIA3MHH-aHTUILIA3MKUH U D-aumepom
[50]. Sirolli V. et al, 2004 B cBoumx padOTax BBICKA3AIM MPEANOIOKEHHUE, UTO
nepepacnpenencHue gochonunuaoB B MeMOpaHax 3PUTPOLMUTOB M BBICTABJICHUE
docharnauicepuHa Ha MOBEPXHOCTh KJIETKM y OonbHbIX XBII mpomcxomur mnpu
HAIAYUM B HMX KPOBH LUPKYJUPYIOIIUX YPEMUUYECKUX (PAKTOPOB. 3TO, B CBOKO
O4YEPEb, MPUBOANUT K CHUXKCHUIO BBLKMBACMOCTH 3PUTPOLIMTOB U BO3HUKHOBEHUIO
AHOMAJIbHBIX B3aMMOJCHCTBHI 3PUTPOUMTOB M JHAOTENUSA. TaKkke aBTOPBI
YKa3bIBAKOT HA BO3MOKHOCTh YAATEHUSI YPEMUYECKMX TOKCUHOB U3 KPOBH MALMEHTOB
C XPOHMYECKOW 00JIE€3HBI0 MOoYeK mpH nomotu remodopesa [51]. Sakthivel R. et al,
2007 moMuMO 3Kcno3uIMK (pochaTHAUICEPUHA HA SPUTPOLMTAX MmanueHToB ¢ XITH
U3y4Yajau MOBEPXHOCTHBIN 3apsl SPUTPOLMTOB M MX Mopdosoruto. [lonyueHHbIE
pe3yabpTaTel OBUIM COMOCTABUMBI C padoTaMu APYTrUX HCCIEN0BaTENChH. ABTOPHBI
yKa3aJld Ha YBEJMUYEHUE SKCNO3UIUU (hochaTUAWICEpUHA HA SPUTPOIIUTAX OOJBHBIX
¢ XIIH B ycioBusx ypeMuu. [10BEpXHOCTHBIA 3apsl 3PUTPOLUTOB MALUEHTOB C
XITH Obut HMKE, YEM B KOHTPOJIBHOM Tpynme 310pOBbIX JroAch. Takxke ObUIo
NOKAa3aHO, YTO yCYryOJIeHUe CTENEHN YPEMUN NMPUBOANT K YBETMYCHHUIO KOJIMYECTBA
3XUHOLMTOB B LIMPKYJIUPYIOLIEH KPOBH [52].

OcMmoTHYecKas PE3UCTEHTHOCTh APUTPOLIMTOB OblTa u3yueHa Mihaljevic D. et
al, 2004. B naHHOM cCily4ya€ OCMOTHYECKYHK) PE3UCTCHTHOCTH 3PUTPOILIMTOB
ONpEACTISIM MO TPEM IMAapaMeTpaM. HadaldbHas TOYKA IEMOJIM3a, KOHEYHAs TOYKa
reMOJM3a W CPeAHsAs OCMOTHYECKas PE3UCTEHTHOCTh. Tak, y NanueHTOB,
NOJYYAKOIUX TEMOJUANIN3, OBUTM 3aperUCTPUPOBAHBl OOJNEE€ BBICOKHME YPOBHHU
HAYaJIbHOTO U KOHEYHOIO TEMOJIN3a SPUTPOLUTOB B TUITOOCMOTHYECKOH CPEAE, YEM Y
3I0POBBIX  JIOACH. OTO  CBHUAECTENBCTBYET O  CHW)KCHMM  OCMOTHMYECKOM

20



PE3UCTEHTHOCTH SPUTPOLIUTOB Y OOJBHBIX ¢ TEPMUHAIBHOW CTaAMECH XPOHUYECKON
Oone3nu nouek. Takxe B paboTe OBUIO MOKA3aHO, YTO MPUMEHEHUE YETOBEUECKOIO
PEKOMOMHAHTHOTO 3pUTPOno3THHA y OosibHBIX ¢ XBII He BaMseT Ha MOKa3aTeNu
OCMOTHYECKOH PE3UCTEHTHOCTH MW JaXKe TMNpU TNPUMEHCHHH SPUTPONOITHHA
SPUTPOLIUTHI MPOSBISIOT HU3KYH0) OCMOTHYECKYK) CTOMKOCTh. Takke aBTOPHI
OPOBEIN KOPPENSLMOHHBIA aHAIW3 W BBISBWIM HATMYHE B3aUMOCBSI3A MEXKAY
NOKA3aTeJsIMM  OCMOTHYECKON PE3UCTEHTHOCTH 3PUTPOLMTOB M KOHLICHTpALMEH
KAIBIMS W WOHOB BOJOPOJAa B IJIa3ME KPOBM TMANKMECHTOB C ypemuen [53].
Dolegowska B. et al, 2007 coo0marT, 4YTO0 OCMOTHYECKAas PE3UCTEHTHOCTH
SPUTPOLMTOB ManueHToB ¢ XIIH, monydarommx reMoauaiv3 TakKe 3aBUCUT OT
HAJIAYMS WU OTCYTCTBHS TIIFOKO3bI B Iuann3are. Tak, B KPOBU MALIUEHTOB, KOTOPBIE
NOJyYaIl TeMOJMAIN3 C AMAIM3aTOM, OOOTAlICHHBIM TIIFOKO30M, MPUCYTCTBOBAIO
0onee HHU3KOE KOJMYECTBO MAPKEPOB THMIIOOCMOTHYECKOIO TeMOJM3a, HO Oosee
BBICOKOE cojcpxaHnue npocrariananHa F2o. Takum oO6pa3om, B paboTe BBICKa3aHO
OPEINONIOKEHUE, YTO TNPUCYTCTBHE TJIFOKO3bl B JAMAIM3aTE C OJHOW CTOPOHBI
3aIMIIACT 3PUTPOLMTHI OT BHYTPUCOCYIUCTOrO TEMOJIA3A, A C JPYrOd CTOPOHBI
YBEIIMUMBAET OKUCIUTEILHBIE TTPOLIECCHI B KPOBH [54].

Brimble K.S. et al, 2006 coo01iaroT, 4T0 y NanMeHToB ¢ 3a00JICBAHUEM MMOYEK
HAOJTFOJAETCS MOBBIIIEHHAS BA3KOCTh KPOBHU MPU PA3JIMYHBIX CKOPOCTSX caBura ot 11
10 225 ¢”'. [To MHEHHIO aBTOPOB, 3TO MOXET OBITH CBA3aHO C M3MEHEHHEM (DOPMBI
SPUTPOLIUTOB W CHIDKEHUMEM WX Acpopmupyemoctu [55]. [lpoBens mpoTOUYHYIO
IUTOMETPHIO U paccunTaB Kod3ppuumeHt nuccummerpun [Inupcona u chepuueckmii
unackc Piagnerelli M. et al, 2007 onpeaenunm, 4TO y MAlMEHTOB C TEPMUHAIBHON
noueyHol HenoctatouHocThlo (TITH) spuTponMThl NPEMMYIIECTBEHHO HWMEIOT
chepudeckyro popmy. Tak, kordpduiment nuccummeTpun [lupcona, paccUMTaHHBINA
JUTS TUCTOrpaMMbl 3puTpouToB y 60abHBIX ¢ TTTH coctasun -0,56 (0,14), p <0,05, a
y 3gopoBbix Joaed -0,89 (0,12). Coepuuecknii maaexc y mammentoB ¢ TTIH
cocraeun 2,30 (0,20), p <0,05, B rpynne kontpons 2,72 (0,47) [56]. Ilo mHeHuUIO
Brzeszczynska J. et al, 2008 u3MeHEHUsT PEONOTMYECKAX CBOMCTB 3PUTPOLMUTOB Y
naueHToB ¢ XITH vuHAyMpoBaHbl OKHCIUTENIBHBIM CTPECCOM. TaKk OBUIM M3YUYEHBI
TEKy4eCTh MEMOpAaH SPHUTPOLMTOB, MX OCMOTHYECKAass YCTOMYMBOCTH M OE€JIOK-
OENKOBbIC B3aUMOJCHCTBUS B LIMTOCKEJIETE SPUTPOLIMTOB JUAIM3HBIX OOJIBHBIX C
XIIH. B pe3ynbrarax aBTOpbl NPUBEIA 3HAYUMTEIBLHOE VYBEIIMYEHUE TEKYYECTH
MeMOpaH 3puTpouuToB y OonbHbIX ¢ XIIH Ha 60 muH remommamusza (p <0,05),
CYLIECCTBEHHOE CHUKEHME KOIMYECTBA OENOK-0ENIKOBBIX B3auMoacicTerid (p <0,005)
W TOBBIIICHUE OCMOTHYECKOE XPYMKOCTH 3puTponutoB (p <0,0005) nuanmm3HbIX
naueHtoB ¢ XIIH. Ilpu stom noGaBnenne H,O, k sputpouuram ycyryOunam 3Tu
WU3MEHEHUS. ABTOPBI JEJIA0T BBIBOJ, YTO IPUTPOLMTHL Y mauueHToB ¢ XITH menee
CTaOWIbHBL W TOABEPKEHBI  JIE3MHTErpalMu.  XAPAKTEPUCTHUKUM  CBOMCTB
OPUTPOLMTAPHBIX ~ MeMOpaH y  OOJBHBIX €  XPOHHMYECKOH  MOYECUHOMU
HEAOCTATOYHOCTBI0 CBUACTEIBCTBYIOT O TOM, YTO B MX KPOBH MNpeoOnataroT
MOJIOZBIE, JIAOWJIBHBIE ~ SPUTPOLMUTHI, KOTOpbIE 0OJee  BOCHPUMMYMBBEL K
okucautenbHOMy crpeccy [57]. Tsuda K, 2013 wm3yyan cBs3b Mexay (QyHKIHEH
NOYEK W TEKYYECTHhIO MEMOpPAaH SPHUTPOLUTOB C HKCIOJIB30BAHUEM BIIEKTPOHHOIO
NapaMarHUTHOTO PE30HAHCA METOJOM MEYEHHBIX COUHOB. [lapamerp nopsaka
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METOJJa MEYEHHBIX CIIMHOB MPH HWCCICAOBAHUM SPpUTPOUUTOB OosbHbIX ¢ XbBII1
00paTHO KOPPENUPYET ¢ PACUCTHON CKOPOCThIO KITyOOuKoBOM (uuibTpanmu. Mcxons
M3 OTOr0, aBTOP BBIABUTACT MPEANONOKEHUE, YTO TOHIWKEHHOE 3HayeHue CKO
MOXKET OBIThb CBSI3aHO CO CHIDKEHHUEM TEKY4eCTH MEMOpPaH 3SPUTPOLMTOB.
MHorodakTopHbIii perpecCHoHHbI  aHanu3 mnokazan, 4to CK® wmoxker ObITh
3HAYUMBIM MPEAUKTOPOM M3MEHEHUS! TEKy4eCTH MeMOpaH >putpountoB. B pabote
TaK>Ke COOOIIAETCS, YTO MOHMYKEHHBIC YPOBHU TEKY4YECTH MEMOPAH 3PUTPOLIMTOB U
CK® Obuma cBsi3aHbl C MOBBIIIECHHOW KOHIICHTpAMEH B IUIA3ME WHIEKCA
OKHCJIUTEIILHOTO CTpecca 8-u30-npocTtarianania F, U CHKCHHOW KOHUCHTPAUCH
OKCHJa a30Ta B miazMe. Takum 00pa3oM, OKHUCIHMTEIBHBIA CTPECC MOMKET SIBIIATHCS
(axkTOpOM, OMPEACTAIOIUM H3MEHEHHUE MUKPOBSI3KOCTH MEMOpaH SPUTPOLUTOB Y
nanueHToB ¢ XbIT [58].

3apsa 3pUTPOLUTOB U BA3KOCTH KPOBU MALIMEHTOB C XPOHUYECKOH MOYEUHON
HEOCTATOYHOCTHI m3yvanu CamoitioB M.B. wm coasr., 1993. H3yuaemeie
rokasarenu onpenensian y naueHToB ¢ XIIH v rHoifHONl MHTOKCHMKanuMen mnocie
reMOaMalin3a U NOCIe reMOCOPOLMHA W CPABHHUBAIM C TAaKMMH K€ TOKA3aTeNIsIMU
3nopoBbix mojaeh. Tak, y OonpHbix ¢ XIIH nmocne remoamanmsa MOBEPXHOCTHBIM
3apsi]l 3PUTPOLMUTOB MOBBIIAICS, & MOCIE TeMOCOpOLMH — NMOHWKaca. CHUKEHUE
BSA3KOCTU KPOBM HAOMIOMAIOCh B O000MX Clly4asiX. ABTOPbl OTMEYAKOT, YTO
CYLLECTBYET KOPPENSALMS MEXKAY M3MEHECHHUEM 3apsia SPUTPOLUTOB U BA3KOCTHIO
KPOBM M KOHLEHTPAUMEH MOYEBHMHBI M KpEaTWHWHA B IasMe. TakuMm o0pasom,
BBIJIBUHYTO  MNPEMIOKEHHE,  YTO  PEOJIOTMUYECKME  CBOWCTBA  KPOBM  H
AJIEKTPOCTATUYECKUE CBOMCTBA S3PUTPOLIMTOB 3aBUCAT OT CTENEHU azotemuu [59]. 1o
COBPEMEHHBIM MPEACTABICHUSAM JPUTPOLUTHI, KAK W DSHIAOTEIMAIBHBIE KIIETKH,
MMEIOT OTpULATENbHbIM 3apana. [loTteps OTpUUATENBHOrO 3apsaa SPUTPOLUTAMM
MPUBOJUT K TMOBBIICHHONW YYBCTBUTEJIBHOCTH 3PUTPOLIMTOB K HATPHUIO, YTO MOKET
OBITH OLIEHEHO MpU oMoIM coseBoro Tecta kpoeu. Kliche K. et al, 2015 nmpooaumm
nofoOHBI TeCT Ha o0pa3lax KpOBM MAUMEHTOB C TEPMUHAIBHOW CTaamuei
XPOHUYECKOH TOYEYHOM HENOCTATOYHOCTH A0 M IOCHE remMoamanusa. Tak 1o
MPOBEACHUS TPOLEAypbl remoaranuia y 20 manueHToB W3 38 3pUTPOLMTHI ObLIA
KBAIM(UUIMPOBAHbI ~ KaK  COJICYYBCTBUTENBbHBIE.  [loCme  4YETBIPEXYACOBOIO
reMoauainia ToJIbKo y 11 manueHToB 3pUTPOLMTHI OBIJIM YyBCTBUTENBHBI K HATPUIO.
Takum 00pa3om, remoauann3 MPUBOJUT K BOCCTAHOBJICHUIO 3apsiia 3PUTPOLMTOB
nanueHToB ¢ XITH [60].

Mapkepbl OKHCITUTENBHOTO CTpPECcCa B IUIA3ME M DPUTPOLMTAX MALUEHTOB C
XPOHUYECKOH 00mne3Hbpr0 movek 1-5 craamii m3yvyanuce Yilmaz M.I. et al, 2006. Tlo
UX JaHHBIM y nanueHToB ¢ Xbll 1o cpaBHEHHUIO CO 3A0POBBIMHU JIFOJABMH MOBBILICHA
KOHUeHTpaumss MJIA B miasmMe KpOBM M TIOHIKEHBl  AKTUBHOCTHU
cynepokcupaucmytasbl (COJl) m riyrarnonnepokcuaassl (I'TIO) B sputponmrax
[61]. TlomoOHYIO KapTHHY CHWXKEHHS AKTHBHOCTH (PEPMEHTOB AHTHMOKCHIAHTHOWM
3alIMTBl B JOPUTPOLMTAX Yy JAMAIU3HBIX OOJNBHBIX C TEPMUHAJIBHOW CTaauei
XPOHUYECKONH TMOYEYHOW HEAOCTATOYHOCTH, TOJYYMIIM B CBOMX HCCIECAOBAHMSIX
BaemiioBa T.II. u coaet, 2006. Y manmumeHTOB ¢ TepMHHAIBHOU cramuen XIIH
akTuBHOCTE COJl B 3pUTpOLMTAX OO0 MPOBEICHUS CEAHCA FEMOAMAIM3A COCTABHIIA
532 + 178 E/r HB (B KOHTPOJBHOM Ipynne 3J0POBBIX JIFOJAEH 3TOT MOKa3aTellb OBl
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paeen 1352 + 249 E/r HB ), aktuBHocts [TIO — 15,4 = 10,8 E/r HB (koHTpOJIB 56 +
26,6 E/r HB), aktuBHOCTH rnyTatuonpeaykrassl (I'P) — 6,60 £3,40 E/r HB (koHTpOJIB
8,95 + 4,25 E/r HB). CraTucTuyecku 3HAYMMbIMK ObLJTH CHUKEHUST akTUBHOCTH CO/]
n I'TIO B spuTpouMTax nNauMeHTOB ¢ TepMuHAIbHOW XIIH mo cpaBHEHWIO CO
310pOBbIMH JiFOABMHU. [locne mpoBeneHust ceanca remoamanusa y OonbHbix ¢ XITH
AKTUBHOCTH HW3Y4YacMbIX (PEPMEHTOB MPaKTUYECKHM W3MEHMCh. boisiee TOro,
NOBTOPHOE HMCCJICIOBAHUE AKTUBHOCTH (PEPMEHTOB AHTHOKCHIAHTHOW 3alllUThI
SPUTPOLUTOB 4Yepe3 6 MECALEB Yy TEX K€ NAUMEHTOB IMOKA3aJI0 JalbHEHIee
camwkenne aktuBHocth COJ[ w [P [62]. CxomHble MaHHBIE TO TOBBIIIEHUIO
KOHIIcHTpaimu MJIA B miasMe KpPOBM M CHWKCHHMKO KOHUeHTpaumu COJl B
sputponuTax auanu3Hbeix 0onbHbIX ¢ XITH nomyunnu Koca T. et al, 2010. B nanHoii
padoTe aBTOPBI TAKXKE YKA3BIBAKOT HA TO, YTO C YBEIMYECHUEM MPOJOJKUTEIBHOCTD
reMOJIMAIN3a YBEIMYMBAOTCS U YpoBHU MJIA B miiazme kpoBu mauueHToB ¢ XITH
[63]. B nuteparype Takke MOKHO BCTPETUTH MPEIJIOKEHHS ONPEAEIIATh MOKA3aTENN
oOMEHa TIyTaTUOHA B 3PUTPOLMTAX B KauecTBe MapkepoB mporpeccun XbII Tax
Dessi M. et al, 2012 B cBoeil paboTe yKa3bIBatOT, YTO AKTUBHOCTh SPUTPOLIMTAPHOM
MIIyTaTHOH-S-TpaHcdepasbl MOBBIMIAETCS B mporecce nporpeccupoBanust XbIT ot 1
00 4 craqud ¢ MakCMMyMOM Yy mnamueHToB ¢ XBII 5 crammm, mnogydaromumx
reMmoauain3. Takke ObIIIO MOKA3aHO HAIMYKME CTATUCTUYECKH 3HAYAMOMN KOPPEISLAN
MEXIY AKTUBHOCTBIO MIyTaTHOH-S-TpaHc(depasbl B SPUTPOLUTAX W KOHIICHTpaLMEH
TOMOIIACTEHHA B TUIa3Me KpoBH (I° = 0,64, p <0,0001) y JMaTH3HBIX TALKEHTOB C
XbII. 110 MHEHHIO aBTOPOB, PE3YAbTATHl 3TOT0 MCCIEAOBAHUSA CBUAETEIBCTBYIOT O
HAIMYMAKA TOTCHLMANA JJs aBTOMATU3MPOBAHHOIO AHAIM3A JSPUTPOLMUTAPHOM
[IIyTaTHOH-S-TpaHcdepa3bl B KAYECTBE LIEHHOIO MHCTPYMEHTA Ui JajbHEHIIEro
M3YUYEHUS YPEMHAUYECKUI TOKCUUHOCTH TTpu XBIT [64].

Lucchi L. et al, 2005 yka3plBalOT Ha TO, YTO 3PUTPOLMUTHI MALMEHTOB C
TepMUHAIIBHOW cramuei XIIH 1mo cpaBHEHHUIO € 3PUTPOLUTAMH 3I0POBBIX JIFOJCH
MPOSBJSUIA  TIOBBIMICHHYK)  YyBCTBUTEIBHOCTE K  OKHCIIMTEIBHOMY  CTPECCY,
WHAYLUPOBAHHOMY in  Vitro TepT-OyTUATHAPONECPOKCHIOM. WHAYIIMPOBaHHBIN
OKUCJIUTENIbHBIA CTPECC TAKXKE NPUBOAMI K YBEIMUYEHUIO YpoBHA MJIA B
sputpouutax. [lpm 3TOM remoguanv3 HE BIMSJI HA JAHHBIE [OKAa3arenu, |
3PUTPOLUTHI MALMEHTOB, MOJYYAOIIHAX T€MOAUAIN3, OCTABATMCHh BOCIPUMMYMBEL K
OKMCJIUTEIIbHOMY  CcTpeccy. TpaHCnyiaHTauMss TMOYKH W HPOJAOJDKUTEINBHBIN
amMOyJIaTOPHBI TEPUTOHCATIBHBIA WANH3 TPUBOIWIA K HOPMAIM3ALMHA JTAHHBIX
OTKJIOHEHMI B sputponmrtax [65]. Da Silva A.C. et al, 2007 onpeaensnu ypoBHH
MJIA B cbeiBOpoTKE M sputpormtax nanmeHToB ¢ XIIH. Konnentpanmu MJIA
ONPEAEISUIA B TE€X TPyNNax CPABHECHHsS: 3A0POBBIC JIFOAW, JUAIM3HBIE MALMEHTHI C
XITH wn npennuanuznbie OonbHble XITH. Konnentpauus MJIA B CBIBOPOTKE Obliia
BBIIIE KOHTPOJBHOTO 3HAYEHUS KAk B TPYNIE JMATIU3HBIX, TaK W B TPYIIIE
npeaauann3abix nanueHToB ¢ XITH. A konueHtpammss MJIA B sputponurax Oblia
NOBBILIEHA TOJMBKO B rpynne OonbHbX ¢ XIIH, nomyyaronmx remoauams [66]. s
W3YYCHUS KApOOHWJIOBOTO CTpEcca B JPUTPOLMTAX MMALMEHTOB C TEPMHUHAIBHOM
CTaauei XpoHWYeCKOoH noueyHoi HenoctaroyHoct Karg E. et al, 2009 onpenensiim
KOHLICHTPALMIO METUIIIIMOKCANA. METWITIMOKCanb — MPOAYKT  YITIEBOJHOIO
oOMeHa, KOTOPbIA oOpasyeTcst mpu KapOOHUJIOBOM cTpecce. ClienyeT OTMETUTh, YTO
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00CJICIOBAaHHBIE MALIMEHTHl HE CTPAAAM CAaXapHbIM JHAOETOM, a KOHLEHTpALUs
METWITIHOKCAIS U aKTUBHOCTh MIMOKCATA3bl ONPEACISUTUCH B HOPMOTITMKEMUYECKIX
W TUNEPIIMKEMUYECKUX YCIOBHSIX, CO3IAHHBIX in vifro. B WTOre B 3pUTpOLUTAX
JUATM3HBIX MANUEHTOB AK€ B HOPMOTJIMKEMUYECKMX YCIOBHSIX ObUIM MOBBIIIEHBI
KOHUEHTPALUsl METWITIMOKCAIS M aKTUBHOCTh rnokcaiasbl 11, [1o MHEHUIO aBTOPOB
3TO CBHJIETENBCTBYET, yTO OosbHbIe ¢ XIIH, mosydaromue reMoauanns3 CIbITHIBAKOT
KapOOHUIOBEIH cTpecc [67]. Ha yBenmmyeHrne ckopocT KapOOHUIUPOBaHUS OEJIKOB B
DPUTPOLIATAX TALMEHTOB C TEPMHUHAIBHOW CTaIWell XPOHUYECKON IMOYECUHOU
HEJOCTATOYHOCTH Takke ykazbiBaroT Whodek P. et al, 2010 [68]. Goi G. et al, 2009
OMPEACTSIM  THAPONEPEKUCH, AHTUOKCHAAHTHBIA OTBET M TEKy4eCThb MEMOpaH
sputpounToB y nanueHtoB ¢ XITH. /laHHbIe moKa3arenu ObLIM U3YyUYEHBI Y 310POBBIX
moaci, y nanueHtoB ¢ XITH Ha kOHCEpBAaTMBHOM Tepanuu, Ha TEMOAUAIM3E U HA
NEPUTOHEATbHOM auanu3e. Tak Bo Beex rpynmax OonbHbIX ¢ XITH He 3aBHCHMO OT
TUNA JICYEHUS B  DJPUTPOLUTAX HAONIOAANIOCH  YBEIMYCHUE  COJACP KAHWUS
THJIPONIEPEKUCEN, CHIXKCHUE AHTHOKCHJAHTHOTO OTBETA M MOBBILIEHHE TEKYYECTH
meMOpanbl [69]. Tlo muenuto Stepniewska J., Ciechanowski K., 2005 y GoabHBIX
XPOHHUYECKON IMOYEYHOW HEIOCTATOYHOCTBIO OKHUCIHMTEIBHBIA CTPECC ITOMHUMO
y4acTUsi B CHWKCHHMHM YCTOMYMBOCTH SPUTPOLUTOB K TEMOJM3Y M YCYTyOJIECHUIO
AHEMMH, €HIE M OCJIOXKHSET JICYCHHE TakuX OOJIbHBIX, CHIKAs 3(PPEKTUBHOCTH
KITACCUYECKUX TEPANEBTHYECKUX npoueayp [70].

Selvaraj N. et al, 2005 u3ydaau KOHUEHTPALIMIO TIMKUPOBAHHOTO FEMOTTIO0MHA
y TANUEHTOB C XPOHWUYECKOW TMMOYEYHOM HEAOCTATOYHOCTBIO HE CTPANAROIINX
caxapubiM gmabetoMm. Tak, y mnauweHtoB ¢ XIIH mnpoumeHT INIMKHPOBAHHOIO
reMoryioOnHa ObUT BBIIE, YeM VY 3J0POBBIX Jronach. Takke aBTOpbl pabOThI
OPEANOJAratoT, YTO MEPEKHCHOE OKHCIEHWE JMMUAOB WIPacT pojib B MPOLECCE
YCKOPEHHOTO TJIMKO3WJIMPOBaHUsI reMorjioOnHa y 6oibHbIX ¢ XITH. OT0T BBIBOA OBLI
CIENIaH Ha OCHOBAHWM TOT0, YTO KOHIICHTpALMs MaJOHOBOro muansaeruaa (M/1A) B
wiazMe kpoBu OonbHeIX ¢ XIIH Obuta BblIE, 4YeM B KOHTPOJBHOW TIpymme, a
WHKYOalMs SPATPOLMTOB 30POBBIX JIOACH B Cpele ¢ Moko30i m MJIA npuBena k
TOMY, Y4TO MIMKO3WIMPOBAHUE TEMOMIOOMHA yCKOPUIOCh [71].

AKTHBHOCTh O€NKa MOJIOCHI 3 HA 3PUTPOLMUTAX MALMEHTOB C XPOHUYECKOMU
0one3nbro nouek u3ydanau Saradhadevi V. et al, 2005. AkTUBHOCTB O€jKa MOJIOCH 3 B
SPUTPOLIATAX HM3YHAIM XPOMATOrpapuueckuM METOAOM MO MHTEHCUBHOCTH MOTOKA
OKCAJIaTOB B JOPUTPOLMT. Tak OKcalaT-CBA3BIBAKOIIAS AKTUBHOCTH MEMOpPaH
sputpounToB nanueHToB ¢ XIIH (5,3 nMonws/mMr Oenka) Oblia 3HAYATEIBHO HUXKE,
4eM Yy 370poBbIX Jroaeh (36 nmmonw/Mr Oenka). Takke, mpy MOMOIIM 303WHA-5-
MajieMMHIa — (PITYyOPECUEHTHOTO KPACHUTENS, KOTOPBIA CrIEUM(PUUECKH CBI3BIBACTCS C
OenkoM MoJsiockl 3, ObIO YCTAHOBIEHO, YTO HAa MEMOpaHaxX 3pUTPOLUTOB OOIBHBIX C
XITH BbicTaBnaeHo julib 32% O€IKOB MOJOCH 3 MO CPAaBHEHUIO C COJAECP’KaHUEM
Oenika Moj0Chl 3 HAa KOHTPOJBHBIX SPUTPOLIMTAX 3J0POBBIX JIFOACH. ABTOPBI TAKKE
YKa3bIBAKOT HA TO, YTO B 3puTpoumtax nauueHtoB ¢ XIIH yBennueHo coaepxaHue
XOJIECTEPHHA M CHIDKEHBI akTHBHOCTH B 3puTpormTax Na’, K, Ca® u Mg®" AT®as.
[72]. AktuBHOCTH Ca>” AT®a3b! B IIa3MaTHYECKO MeMOpaHE SPUTPOLIUTOB Y ACTEH
¢ XBII 1-3 crammii n3yuanu Polak-Jonkisz D. et al, 2007. Akrtunocts Ca®* AT®azbl
B IUIa3MaTHUYeCKoil MeMmOpaHe B spurpoumrtax aereil ¢ XbII Obina Huke, uem y
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370poBBIX geTeil [73]. Ha BBIGOpKe B3pOCIBIX JIHMI[ CHIDKEHWE akTmBHOCcTH Ca’
AT®a3el B JpUTPOLMTAX MALMECHTOB HA HAYabHbIX cragusax XbII wmsyuanm
Kaderjakova Z. et al, 2012. [To MHEHUIO aBTOPOB, MOJAOOHBIE U3MEHEHUSI AKTUBHOCTH
MEMOPAHHBIX MOHHBIX MEPEHOCUYMKOB MPUBOAUT K YBEJTMUYCHHIO BHYTPUKIETOUHOM
KOHIIeHTpaImu kanbius [74]. [Tokazano, 4To B MeMOpaHax 3pUTPOIMTOB MAUEHTOB
¢ XbII mpoucxoaaT maciiTabHbIE U3MEHEHHUs OEJNKOBOro cocTaBa. Tak B padoTax
Costa E. et al, 2008 mnokazano, 4yro y namueHtoB ¢ XbII 5 craguu, KoTopbie
NOJYyYarOT FEMOJMATIN3 CHHKAETCS KOJIMYECTBO CHEKTPUHA B JPUTPOLMUTAX. ITO
NPUBEIIO K U3MEHEHHUIO COOTHOLIEHHH Oenok 4.1/CnekTprH, CneKTprH/OEeM0K MOJIOCH!
3, CIEKTPWUH/aHKUPHUH, aHKUPHUH/ Oellok monocel 3, Oenok 4.1/6enok mosocel 3 u
oenok 4.2/6enok mosocel 3. Takke OTMEUYEHO, YTO Y JUAJU3HBIX MAlUCHTOB,
KOTOpBIE  HE  TOJAYYIHM  PEKOMOMHAHTHBIA  YEJIOBEYECKMI  HPUTPOINOITHH
HAOMIOIAETC MUKPOLMTO3 M AHW30LUTO3 J3PUTPOUMTOB. [0 MHEHWIO aBTOPOB,
NOJTlyYEHHBIC JTAHHBIC CBHIECTENIBCTBYIOT O TOM, 4YTO MPOLEAypa TFEMOIMAIN3A,
CHOCOOCTBYIOT CHUKCHHIO KOJIMYECTBA CIICKTPUHA B SPUTPOLATAX, YTO MPUBOJIUT K
CHIDKEHUIO uX aeopmupyemocta [75, 76]. Antonelou M.H. et al, 2011 6su10
NPOBEACHO MCCIICAOBAHUE C LIETBI0 OLEHKH COCTOSHUS OKHCIUTEIIBHOTO CTpecca B
SPUTPOLIATAX, & TAKKE €ro CBS3M C M3MEHEHUEM KIIETOUHOU YIBTPACTPYKTYPHI U
Moau(uKanmel OEIKOB IPUTPOLUTAPHON MEMOpaHbl Yy OONBHBIX C TEPMHHAIBHOMN
CTaaMEH TMOYEUHOM HEAOCTATOYHOCTM Ha remoauanuie. COrnacHo pe3ylibTaTtam
JAQHHOTO UCCIICA0BaHUs B dpuTpounTax nauueHtoB ¢ TITH oOpaszyercs Oonbliee nmo
CPABHCHUIO CO 3J0POBBIMU JIFOJBMH KOJIMYECTBO AKTUBHBIX (hopM Kuciopoaa (ADK).
Jlnann3 4aCTMYHO CHMKAET KOJMUYECTBO AMDK, HO MPU 3TOM BBI3BIBACT KIIETOYHYIO
YyBCTBUTENBHOCTh K JCHCTBHIO 3K30TCHHBIX OKHCIUTEIBHBIX Pa3IpaKUTEICH.
OOmme memOpanHble Momupukanmu y nanumentoB ¢ TIIH Brimoudaror mnotepw,
arperauuu, pparMeHTalud U KapOOHWIMPOBAHUE OCHOBHBIX KOMIIOHEHTOB, 4 TAKXKE
M30BITOUYHYIO SKCIPECCHI0 MAPKEPOB cTpecca. ['eMoaranu3 BHOCUT 3HAYMTEIbHBIN
BKJIaJl B PEMOJEIMPOBaHUE OENKOB MEMOpaHbl, OCOOEHHO 3TO AaKTyaJbHO IS
aKBanopuHa-1,  MEPOKCHPEAOKCHHA-2 M YOMKBUTUHUPOBAHHBIX  OCIIKOB.
BHYTPUKIIETOUHBIH OKHUCIMTENBEHO-BOCCTAHOBUTENBHBIA MOTEHIMAI TAaKXE TECHO
CBSI3aH C TAKUMU MEMOPAHHBIMU MOAU(PUKALUAMY, KaK HECTAOMIIBHOCTh MEMOPAHBI,
noTepss TJIOUIAAM MMOBEPXHOCTH MEMOpAaHbl NyTEM €€ BE3UKYJISALHHA, Pa3BUTHE
AXUHOIMTO3a U CTOMATOIMTO3a [77]. O1a ke rpymnmna yueHsx, Antonelou M .H. et al B
2014 romy mpeacraBuia Pe3ysIbTAThl TPEXJIETHETO MUJIOTHOTO MCCIIENOBAHUS
MMAIUEHTOB ¢ TEPMHUHAJIBHOW CTAaaMedl XPOHUYECKOW IMOYEYHON HENOCTATOYHOCTH.
Tak aBTOpPHl YKa3plBAlOT HA TO, 4YTO [UIMTEIBHOCTh TIEMOJAMAINM3a CBSi3aHA C
TEHACHIMEH K VYBEJIMYCHUIO BHYTPHUKJICTOYHOH KOHLEHTPALMU TIeMOIIOONHA,
YCWICHHIO 3Kcnpeccuu Ha MemOpaHax sputpormtoB GLUT-1 u cromatuHa u
YMCHBIICHUIO KOJMUYECTBA CTOMATOLUMTOB, LHPKYJHAPYOIIUX B KPOBH. OTO
CBUACTENBCTBYET O TOM, 4YTO 3pUTpoumThl nanueHtoB ¢ TIIH npemonctpupyror
BIICYATIISIOIIME KOMIIEHCATOPHBIE BO3MOKHOCTH B OTBET Ha XPOHUYECKYIO YPEMUIO
[78]. C pa3BuTHEM NPOTEOMHMKM YIAJIOCh BBIJCIATh KOHKPETHBIE OCNKH
SPUTPOLIUTAPHBIX MeMOpaH, ubs 3kcnpeccuss m3meHeHa npu XbBII Tak Alvarez-
Llamas G. et al, 2012 ananu3upoBanu Oeikn MEMOpPaHbl 3PUTPOLIMTOB MPU MOMOLIA
2D snektpodope3a B (PAyoOpeCUEHTHOM pa3AcisatonieM Tene. benku, KoIm4ecTBO
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KOTOPBIX OBLJIO M3MEHEHO y manueHToB ¢ XbII, uaeHTMuumpoBaam ¢ moOMOUIbIO
MacC-CIIEKTPOMETPHAN, MPOBEPKY PE3YJbTATOB MPOBOAWIA C MOMOLIBID Becreph-
OmoTTMHTa M KOH(POKaTBbHOW MUKpPOCKONHHK. B mpouecce npoBeacHus snexkrpodopesa
y npemauann3Hbix 00abHbIX ¢ XBII M JUaTM3HBIX TAUEHTOB, MOJTYYarOIINX
SPUTPOMNOATHH, OBUIO BBIAEICHO 9 (pakuMii OEKOB, OTAMYHBIX MO KOJIWYECTBY OT
KOHTPOJIBHBIX O€JNKOB Yy 3J0POBbIX mtoAcil. [lpm moMomm macc-CneKTpOMETPHH
yaajaoch uacHTUGUIMpoBare 5 6enkoB: Oeta-aanyunn, HSP71/72, tponomoaynus-1,
33puH U pajaukcuH. [1pu cpaBHeHun nanueHToB ¢ XbBII ObL10 MokazaHo, 4yTo OeTa-
annyurH ObUI TOBBIMICEH B 00€WX TIpynmnax OOJbHBIX. Y MalMEHTOB MNAlECHTOB,
NOJTYYAOIIUX JICUEHUE TEMOIUATM30M U SPUTPOITUHOM Obljla MOBBIMIEHA 3KCIECCUS
33pUHA U PAAVKCUHA, a B TPYIIIIE NMPEIAUATM3HBIX TAMEHTOB TOBBILIEHA SKCIIPECCHS
TponoMoAyinuHa-1. [0 MHEHMIO aBTOPOB, HAWIECHHBIE U3MEHEHHs B COOTHOLICHHUH
OeNKOB B 3puTpoUMTapHbIX MeMOpaHax mauueHToB ¢ XbII mMoryr urpare poib B
NaTOTeHE3€ N3MEHEHU CBOMCTB SPUTPOLIUTOB YCIIOBUsAX ypemun [79]. Ruskovska T.
et al, 2015 Taxke npu momou BecTepH-0IOTTHHTA ONPEACTWIIN, YTO B 3PUTPOLMTAX
nanueHToB ¢ TIIH nHambonee oxkucieH aHkWpuH. Takum 00pa3oM, KOHLEHTpaUus
(DYHKIIMOHAIBHBIX AHKUPUHOBBIX O€NKOB B 3puTpoumtax naunueHtoB ¢ TIIH mo
CPaBHCHHIO CO 3I0POBBIMM JIFOJbMH CHM>KEHA HA 60% [80].

ITo muenuto Tennankore K. K. et al, 2011 MakpouuTo3 MOKET ObITh CBS3aH CO
CMEPTHOCTHIO JUaiu3HbIX O0JibHBIX ¢ XBIl. BbI10 MpoBEAEHO OMHOLEHTPOBOE
NPOCHEKTUBHOE KOTOPTHOE McciaeaoBanue 150 cTaOMIbHBIX, B3POCHBIX MALMEHTOB,
MOJIYYAOIUX XPOHUUYECKU remomain3. CpOK MCCIENOBAHMS COCTABHMII JCBATH
MmecsneB. Cpennee 3nauenne MCV B rpynme uccinenoBanue cocrtapmio 99,1 + 6.4
¢, (mmanazon 66-120 ¢mn). Y 92 (61%) naumentoB MCV cocrasui > 97 pn n y 45
(30%) - > 102 ¢n. [lo umeromMMCsS JAaHHBIM MAUMEHTHI HE UMETU AePUIUT
ButamuHa B12 wnu gonuesoii kucnotel. [IpoBeneH perpecCHOHHBINA aHAIA3 U AHAJIN3
BbDKMBAacMOCTH. [lo  pe3ynpTaTam  aHanM3a HECKOPPEKTHPOBAHHBIA  00BEM
sputpounToB Oosee 102 ¢t OblT CBA3aH CO CMEPTHOCTHIO (OTHOLIEHUE PUCKOB 3,24,
95% noseputenbHblid nHTEPBAT 1.42-7.39, p = 0,005). Takum 00pa3oM, MAKpOLIMTO3
MOKET OBITH CBA3aH CO CMEPTHOCTBIO OOJBHBIX, HAXOMAIIUXCS HA XPOHUYECKHX
remoauammse [81].

Ly J. et al, 2004 u3yyasii BBLKMBACMOCTH 3PUTPOLMUTOB Y MALKUEHTOB C
TEPMUHAJIbHOW cTaaued Ooyie3HM moudeK. Tak, y MalMeHTOB, MOJyYaBIIUX
KIJTACCUYECKHUIA TEMOIMAIN3 110 CXEME 3 pasza B HEJEIIO BPEMS SKU3HU SPUTPOLMTOB B
cpeaHem cocraBwino 14,5 +£ 1,6 nHEH, y NANWEHTOB, MPOXOJIMBIIMX HOYHOM
remoauanus - 17,1 + 4,7 nHel, a y NauMEHTOB, MOJIyYaBUINX KOPOTKHUMA €KeTHEBHBIN
remoauanu3 — 15,9 + 2.2 nHel. Y 300pPOBBIX JHOJAEH BPEMS YKU3HHU 3PUTPOLIATOB
cocraBuiio 23,5 nHs. Takum oOpa3oM, aBTOPEl OTMEYAKOT, YTO, HE CMOTPs Ha OoJiee
CTaOWJIBHBIE MOKA3aTENN KOHLIECHTPALMA MOYEBMHY Y MALMEHTOB, HAXOAMBILNXCS HA
HOYHOM WA EXKEAHEBHOM TE€MOJMAIIA3E, BPEMS JKU3HU JSPUTPOLMTOB y TaKHUX
OONBHBIX CYIIECTBEHHO HE OTJIMYACTCS OT MAMEHTOB, MOJYYaBIIMX MEMOJUANIN3 3
paza B HeAenro. B 3akiroueHnn aBTOPBI MOATBEPKAAOT TOT (PAKT, 4TO, HECMOTPS Ha
TEXHOJIOTHUECKHUI MTPOTPECC, CHMIKEHUE TIPOAOIDKUTENBHOCTD KU3HU SPUTPOLIUTOB Y
nanueHToB ¢ XIIH mpopomkaeT BHOCHTH CBOH BKJIA[ B pa3BUTHE HE(PPOreHHOH
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anemuu [82]. O CHWKEHUM BBDKMBAEMOCTH 3pUTPOLUTOB HA 20-30% y nuanu3HbIX
nanueHnToB ¢ XbII takke ykazeiBatot Korell J. et al, 2011 [83].

[TocrnemHee neCATWIIETHE B HAYyYHOM JMTEpaType AaKTHUBHO OOCY>KIAeTCs
CYUIIMJIaJIbHAs CMEPTh SPUTPOLIMTOB Wi >putponTo3. Abed M. et al, 2014 B cBoeit
padoTe M3y4yau TPUITEPBl 3PUTPONTO3a Y MALMEHTOB C XPOHWYECKOW MOYCUHOMU
HEAOCTATOYHOCTBIO A0 MPOACAYPHl FEMOANAIN3A U MOcae Hee. Tak y MalueHToB ¢
XITH mo mmanmm3a mpoueHT (ocdaruamncepuna Ha sputpountax (0,84 + 0,09%),
OBUT 3HAUMTENBHO BBILIE, YeM y 3A0poBbIX JroaeH (0,43 + 0,04%), npu 3TOM mocie
qUani3a TPOUCXOIWII0 JalbHEHIIee yBEIMYCHWE JMaHHOro mnokazarens (1,35 =+
0,13%). VYBenuueHue sKcno3uiuu (pocharuaunacepuHa Ha HPUTPOLMTAX TaAKKE
CONPOBOKAATOCH YBEIMUEHHEM BHYTpHKIeTouHoro Ca’® ', akTUBHEIX (hOpM
KHCJIOPOJA U KOm4ecTBa LepamuaoB [84]. Panee ata e rpynna uccineaoBarenei Bo
rmaee ¢ Ahmed M.S., 2013 Takke yka3anu Ha BO3MOKHOCTb YPEMHUYECKAX TOKCUHOB
3amycKaTh SPUTPOINTO3 TIYTEM YBEIMUYEHHs BHUTPHKIETOUHOM KoHIeHTparmu Ca®’ u
MeMOpaHHOU KoHUEHTpalmu gocharuaunceprna u nepamuaos [85]. Polak-Jonkisz
D. et al, 2013 u3yyanu akTUBHOCTH Kacmaszel-3 B sputpouutax aereil ¢ XbII 1-4
craauii. [lo pe3ynmpraraMm HMCCAEHOBAHMS AKTUBHOCTh Kacmasbl-3 B 3PUTPOLUTAX
neteit ¢ XBI1 pactet nmo mepe nporpeccupoBaHus 3a00sieBaHus [86].
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2 MATEPUAJIBI 1 METO/IbI
2.1 XapakrepucTuka 00c/aeayeMbIX Py

B uccnenoBanuu npuHsAny ydactue 195 yenoBek: 33 MpaKTUYECKH 3H0POBBIX
YeJIOBEKA, KOTOPBIE COCTABUIIM TPYIIY KOHTPOJS, U 162 manueHTa ¢ XpOHUYECKOM
OONe3HbI0 MOYEK. Bce y4acTHMKHM WCCAEAOBAHWS JOCTHINM 18 JeT, Mmony4uin
NOJIHYI0, JOCTOBEPHYK) M OOBEKTUBHYK) HMH()OPMALMIO O XOJE€ HCCICAOBAHUS W
JO0OPOBOJIBHO M CAMOCTOSITENBHO COTIACHITUCh YYACTBOBATH B HEM.,

KputepusMu BKITFOUEHUST TANUEHTOB B HO30JOTMYECKUE TPYMNbl OBLIO
HAIM4ue XPOHUYECKOTO nuesnoHepura (XTI) WU XPOHUYECKOTO
riomepyinoneppura (XI') B craguum o0ocTpeHus. KpurepusMu UCKIIOUEHUS
SBJISUINCh  KOHKYPUPYIOIIME OCTpPbIE 3a00JIEBaHUs WM OOOCTPEHUS XPOHUYECKUX
3a00JicBaHMii B WX BBICOKOAKTHBHOW (aze, umemmuueckas OO0JIe3Hb cepauna ¢
BBIPOKEHHONW CTEHOKApAMEH, HENABHO MEPEHECEHHBIH WH(MAPKT MHUOKapaa WA
WHCYJIbT, ayTOMMMYHHBIE 320071€BaHus B ()a3€ AKTUBHOTO BOCTIATICHUSI.

JlMarHocTHKa MaUMEHTOB € XPOHWYECKOW OONE3HBIO MOYEK MPOBOAMIIACH
COITaCHO KJIMHUYECKOMY MPOTOKONY «XPOHUYECKAs MOYEYHASs HEIOCTATOYHOCTBY,
VTBEPKICHHOMY OKCIIEPTHONH KOMUCCHEHR MO BONPOCAM PA3BUTHS 3APABOOXPAHCHHUS
MunucrepcTBa 3apaBooxpanenus PecnyOnvkm Kazaxcran, mporokon Ne 14 ot 12
utonss 2013 ropa. ITloaTBepskaeHue amMarHo3a «XPOHUYECKHA MHETOHEPPUT
MIPOBOJMIIACE HA OCHOBAHWUM KPUTEPHUEB, NMPELIOKEHHBIX TuktuHckum O.JI. [87],
CeiicemOexoBeiM ~ T.3.  [88] wu  bopucoeim M. A.  [89]. XpoHuuecknii
TJIOMEPYJOHEPPUAT TUATHOCTHPOBAICS HA OCHOBAHMHM KOMILIEKCHOTO KJIMHUYECKOTO
WCCIENAOBAHMS, TPEIUIOKEHHOIO B  KJIMHMYECKOM TPOTOKONE <« XPOHUUYECKUM
TJIOMEPYJOHEPPUATY, KOTOPBII ObLT YTBEPXKACH HA 3aCEAaHUHA DKCIEPTHON KOMUCCHA
0 BONPOCAM  Pa3BUTHUS 3APAaBOOXpaHeHUss MUHHCTEPCTBA 3PABOOXPAHEHUS
PecnyOnuku Kazaxcran npotokosi Ne 6 ot 5 mas 2014 rona.

JlaneHeilmee pasaeneHue nmaueHToB o cragusaM XbI1 nmpoBoauimock ucxons
U3 CKOPOCTH KIyOOUYKOBOM (PMIBTpalK, PACCUMTAHHON JUIs KOXAOTr0O nanueHTa. B
KIUHU4YeCKOM mpotokosie Ne 14 ot 12 wrons 2013 roga ans pacuera CKO Obuia
npematoxkena gpopmyna Kokpodra-I'onra, KoTropas 1 NpUMEHSITACh MPU KIMHAYECKOM
obcnenoBannu mauueHToB. Gopmyna Kokpodra-I'onra [90] npocra B MpUMEHEHNH,
OJTHAKO HEOOXOAMMOCTh CTAHJAPTU3ALMK MOJYYEHHOTO 3HAYCHUS HA TOBEPXHOCTH
TEJNa MALMECHTA 3HAYMTENBHO OCIOXKHSET pacuerbl. Jlpyroit ¢opmyioil pacuera
3HaueHuss CK® spnsiercs popmyna MDRD [91]. B ornuuure ot popmysiel Kokpodra-
["onTa oHa He TpeOyeT AOMOJHATENBHON CTaHAAPTU3AMHI TIOJYUYEHHOTO 3HAYCHHUS Ha
MOBEPXHOCTh TEJIA NALMEHTA, W, COOTBETCTBEHHO, B JAHHOM CJIy4ac HE HYKHO
ONMPEACIIATh AHTPONOMETPUYECCKHAE TOKa3areau mamnuenta. Jns pacuera CK® no
nonHoi popmyne MDRD Hapsigy ¢ KpeaTHHUHOM HEOOXOIMMO 3HATh PE3YJIbTaThI
ONpeAcneHUsT aJbOyMUHA M MOYEBHHBI B CBIBOPOTKE KpOBH. JlJIs MCHOIB30BaHUS
cokpauieHHOH Gopmyasl MDRD HeoOXOauMMBI TaHHBIE IO BO3pacTy, MOJy, pace u
VPOBHIO KPEAaTMHWHA CHIBOPOTKM. Pe3ynbrarel, MOJy4acMmble MPHA WCIOJIB30BAHUU
00eunx (opmyi, conocraBuMbl. OqHako popmyna MDRD umMeer psit CylIeCTBEHHBIX
HeaocTaTkoB [92]. Ha 3-5 craamsx XPOHMYECKOW OO0JIE3HWM MMOYEK OHA TOYHEE
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otpaxaeT pyHkuuio, yem popmyna Kokpodra-I'onra, ognako npu uctuaHoii CK®
Beime 60 My/Mun/1,73 M® OHA JaeT 3aHMKCHHBIE pesyabTarel [7, ¢. 95]. Takxke
dopmyna MDRD, mnonyueHHas npu  OOCIECIOBAHWUM  CEBEPOAMEPUKAHCKOMN
NOMYJISILMA, HEKOPPEKTHO  OTpakaeT ypoBeHb CK® 'y mnpexncraBurenei
MOHTOJIOUJTHOM pack [93].

B 2009 — 2011 rogax 6b11 pazpaboTaH HanOosee YHUBEPCATbHBIA U TOYHBIHA
meton pacueta CK®, paborarommii Ha mroOoi cragum XBII v y npencraButenei
Bcex Tpex pac — ypaBHeHusi CKD-EPI [94]. Pazpabotunkam ypaBHeHnuii CKD-EPI
YAAJIOCh MPEO0JIETh 00€ MPUYUHBI UCKAKCHUNA: BJIMSHUE PA3IMYUA B MBIIIECYHOM
Macce JIMI[ PA3HOr0 BO3pacTa M IMOJIAa W OWMMOKY, CBA3aHHYK) C AaKTHBALMCH
KAHAJIBIEBONW CEKPENMU KpeaTWHUHA Ha No3aHux cragusax XbII [7, 96]. YpaBHeHus
CKD-EPI npeacrasnens B Tadbnuie 3 [7, ¢. 95,].

Tabnuna 3 — Ypasaenus CKD-EPI, 2009 rona, mongudukanus 2011 roxa [7, ¢. 95]

Paca Ion SCr#, dopmyna
mr/100 mor**
Herpounnas Kemn. <0,7 167 x (O)993)B03pacT < (SCr /097)-0,323
Herpougnas KeH. >(0,7 167 x (0’993)B03pa0T % (Scr/oﬁ)-l,zlo
Herpounanas Myx. <0,9 164 x (())993)13031)aCT » (SCr/O,9)'°’412
Herpougnas Myx. >0,9 164 x (0)993)303%@ % (SCr/O,9)'1’210
MomnrosonHas Ken. <0,7 151 x (())993)]3031)aCT » (SCr/O,7)'O’328
MoHronounHas KeH. >(,7 151 x (03993)B03pacT < (SCr /037)_1,210
MomnrosionaHas Myx. <0,9 149 x (0)993)Bo3pa0T » (SCr/O,9)'O’412
MoHronounHas Myx. >0,9 149 x (0)993)B03paw % (SCI,/O)9)-1,210
EBponiconinas Kemn. <0,7 144 x (()’993)B03paCT » (SCr/O,7)'°’328
EBponiconinas Kemn. >0,7 144 x (0’993)Bozpm < (SCr /097)_1,210
EBponieoninas Myx. <0,9 141 x (09993)B03pa0T » (SCr/O,9)'O’412
EBponieoninas Myx. >0,9 141 x (0)993)B03pam 9 (SCI,/O’9)-1,210

* SCr — KOHUEHTpaUKWs KPEATUHUHA B CHIBOPOTKE KPOBH
*# SCr, Mr/100 mn = (SCr, MkmMosb/11)*0,0113

Takum oOpazom, popmyioii s pacuera CK® B HallleM HCCIIETOBAHUN ObLITN
BbiOpanbl ypaBHeHuss CKD-EPI, 2011. Pacuer CK® y namuentoB ¢ XbII mo
dopmyne CKD-EPI Takke pEKOMEHIOBAH B  KJIMHUYECKOM  MPOTOKOJIE
«XpoHuueckass OONe3Hb MOYEK (Y B3POCHBIX)», YTBEPKIACHHOM OObEAMHEHHON
KOMHUCCHEH MO Ka4eCTBY MEAULMHCKUX YCIyr MHHHCTEPCTBA 3APABOOXPAHCHHS W
colMaibHOro pazButus PecnyOnuku Kazaxcran, mpotokona Ne 3 ot 13 masg 2016
roga. Onnako npu onpenencHun CK® y o0cienyeMblx HAMU MAIMEHTOB BO3HUKIIA
npoOsiemMa B TOM, 4TO BCE pa3pabOTaHHBIE KAJIbKYJISTOPHI, UMEIOIIHUECS B CBOOOAHOM
JOCTYTIE, MO3BOJISUIA BBIOpaTh TOJBKO JIBE MOTPAHUYHBIE PAChI, TUOO HETPOUAHYIO,
0o eBponeonIHyr0. B Hammem ke MccinenoBaHuM NMPEUMYIIECTBEHHO YYaCTBOBAJIM
OPEICTABUTENIM  MOHTOJIOMIHOM W eBpomeouaHod  pac.  Hopmorpammsl,
npeacTaBieHHble B HanmonansHbIX — pekoMeHpanmsx Haywynoro  ofmiectBa
Hedponoros Poccuu [7, ¢. 109 - 112], nozBossroT onpeaenats CK® no ypaBHEHUIO
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CKD-EPI y nanMeHTOB MOHTOJOMOHOW W €BponeouaHod pac. OmHako
OTPAaHUYEHUEM MCMOJB30BAHUS MMOJAOOHBIX HOPMOTPAMM CTajla HEBO3MOXKHOCTH
NOJICTAHOBKM TOYHBIX 3HAYEHUI YPOBHSI KPEATHHWHA B CHIBOPOTKE KPOBH M BO3pacTa
nanueHToB. [Ipu paboTe ¢ HOpMOrpamMMamH JAHHBIE MOKA3aTeaN OKPYIJISIOTCS 10
JECATKOB. MaKCHMaJIbHBIMA KOHIICHTPAUMSMU KPEATUHWHA CBIBOPOTKHM KPOBH,
NPEICTABICHHBIMU B HOpMorpamMmax Obumd 430 MKMOJB/A y skeHmuH U 500
MKMOJIB/JI Y MYXXKYMH, 4YTO TaKK€ HE YKIAIbIBAJIOCh B AMAMA30H 3HAYCHMIA,
MOJIYYEHHBIX y 00CI€A0BaHHBIX NaueHTOB. [1oaTOMYy Ha Oaze nporpamMmbl Microsoft
Excel mbl co3panm coOCTBEHHBIA MPOTOTHN KalibKyJjsaropa uis pacueta CK® mo
ypaBHeHussiM CKD-EPI, 2011 y npencraButeneid MOHTOJIOWAHOW W E€BPOIEOMIHOM
pac. TaGnuna 4 sBasieTcst MakeToM Jicta B mporpamme Microsoft Excel.

Tabnmuna 4 - Kanekynstop ans pacuera CK® no ypasaenusm CKD-EPI, 2011y
MPEACTABUTENIEH MOHTOJIOWTHOW W EBPOTIEOUTHOM pac

A B C D E F G
1 ID )50 Paca ITon Bosz- | Kpearn SCr,
pact -auH, | mr/100
MKMOJIb M
/1
2 - - «MO» «M» Kon-Bo - dop-
120031 WIM | MOJIHBIX MyJia
«EBY CK» JIET 1
[Tponomkenue Tabnuibl 4
H I J K L M N O P
Mosn. Mos. Mos. Mon. | Espon. | Espon. | Eepon. | Espon. | CK®,
JKEH, JKEH, MYK, MYK, JKEH, JKEH, MYK, MY3K, | MJI/MUH
SCr SCr SCr SCr SCr SCr SCr SCr | /1,73 »*
<0,7 >0,7 <0,9 >0,9 <0,7 >0,7 <0,9 >0,9
Dop- Dop- Dop- Dop- Dop- Dop- Dop- Dop- Dop-
MyJia MyJia MyJia MyJia MyJia MyJia MyJia MyJia MyJia
2 3 4 5 6 7 8 9 10

®opmyna 1: =F2#0,0113

®opmyna 2: =151*(CTEIEHB(0,993;E2))*(CTEIIEHbL(G2/0,7;-0,328))
®opmyna 3: =151*(CTEIEHB(0,993;E2))*(CTEIIEHbB(G2/0,7;-1,21))
®opmyna 4: =149*(CTEIIEHbL(0,993;E2))*(CTEIIEHbL(G2/0,9;-0,412))
®opmyna 5: =149%(CTEIEHB(0,993;E2))*(CTEIIEHbL(G2/0,9;-1,21))
®opmyna 6: =144*(CTEITEHB(0,993;E2))*(CTEIIEHbL(G2/0,7;-0,328))
®opmyna 7: =144*(CTEIEHB(0,993;E2))*(CTEIIEHbB(G2/0,7;-1,21))
®opmyna 8: =141*(CTEIIEHBL(0,993;E2))*(CTEIIEHbL(G2/0,9;-0,412))
®opmyna 9: =141*(CTEIEHB(0,993;E2))*(CTEIIEHbB(G2/0,9;-1,21))
®opmyina 10:
=ECJIN(C2="mo0",(ECJIN(D2="x",(ECJIN(G2<=0,7;H2;12)),(ECIIU(G2<=0,
9,J2:K2)))),(ECJIN(D2="x" ,(ECJIN(G2<=0,7;L.2;M2));(ECIIN(G2<=0,9;N2;
02)))))
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B sueliky A2 BHOCUTCS HAECHTU(UKAIMOHHBIA HOMEP NALMECHTA, B sUciiky B2
— ®UO naumenra. B gueiike C2 yka3plBacTCs paca MALMEHTA, TaK, A palOThI
OPEICTABICHHBIX  (OPMYJI, MOHIOJIOMJHAS paca KOOUPYETCS KOJAOM  «MOY,
€BpOINEOMIHAsA paca — KOAOM «eB». B sueliky D2 3anmceiBacTcs IMOJ IMALMEHTA,
BO3MO>KHBIE BApUAHTHI U1l PabOTHl GopMyT - «M» U «k». B sueliky E2 BHOCUTCH
BO3pacT OOJIBHOTO B roAax, B F2 — KOHIEHTpalusl KPEaTUHUHA B CBIBOPOTKE KPOBH B
MKMOJIB/JI. Sueiiku G2 — P2 3anoiHsOTCS NPEACTABICHHBIMU BhILIE (POPMYJIAMH.
Pe3ynbTar BEIOMpAETCsl JIOTHYECKAM QJITOPUTMOM, TZI€ CHAvaja MIET BBIOOP PaCHI,
Jajiee moja, Janee MACT OUEHKAa KOHUEHTpauuu kpearnHuHa B Mr/100 mu. Takum
oOpazoMm, B sueiike P2 oToOpaxkaeTcss CKOpPOCTh KIIyOOUYKOBOW (UIIbTpALMH,
paccuMTaHHAs I KOKIOTO KOHKPETHOTO 4YesoBeKa. Hampumep, eciii manueHToM
SBJIIETCS YKEHIIIMHA MOHTOJIOUIHON packl ¢ ypoBHeM KpeatnHuHa SCr = 0,85 mr/100
w1, TO CK® 310i1 G0NBHOM paccUMTHIBACTCS B ssUciike 12 U EPEHOCHTCS B SIYCHKY C
pe3ysbrarom — P2.

Takum 00pa3oM, MO WTOraM KJIMHHYECKOTO HccienoBaHus W pacyera CKO
ObL10 BhIAENECHO 12 rpynmn. [lepByro rpymmy COCTaBWIMA YCJIIOBHO 3I0POBBIE JIFOMIH,
KOTOPBIC HA MOMEHT MCCJIEIOBAHUSI HE UMETN OCTPBIX 3a00JICBAHUN W HE YKa3bIBAIU
HA HATMYHE XPOHUYECKHUX MaTronoruii. Bropyro rpynny chopMupoBalivi MALIMEHTHI C
xpoHn4eckuM nuenonegputom, XbIT 1 cragum, TpeThIO rpynmy coCTaBUIA OOJIbHBIC
xpoHnueckuM muenonegputom, XbII 2 cragmm, dyerBepryro — OOJIBHBIE
xpoHnueckuM nuenonedpurom, XbII 3 craamu, nATYyr0 — OONBHBIE XPOHUYECKUM
nuenoHegpurom, XbI1 4 craguu. [lectas rpynna Obuia copMupoBaHa NALMEHTAMU
¢ muenoHegpurom, XBI1 5 cTaaum, KOTOpBIE €IIE HE MOJyYald 3aMECTUTENIbHYIO
MOYEUYHYHO) TEPANuK reMoarain3oM. CeapMyr0 TPYIIy COCTABWIIM MALMEHTHL C
xpoHnueckuM nuenonedputom, XbBIT 5 cragum, KOTOpHIE MOMYYAOT CHUCTEMHBIM
remoguann3. [lanmeHTel ¢ XpoHumueckum riomepyioneppurom, XbII 1 cragum
COCTaBHJIM BOCBMYIO TPYIIY, MALUEHTHI ¢ XPOHUYECKUM TitoMepysioHegpputom, XbI1
2 cTaguu — ACBATYIO TPYINY, MALKUEHTHI ¢ XPOHUUYECKUM ritomepysioHedpurom, XbI1
3 cTaguu — ACCATYIO TPYNIy, MAUEHTHI ¢ XPOHUYECKUM TioMepysionegppurom, XbI1
4 craguM — OJWHHAAUATYH rpymnmy. JIBeHagnartas rpynna Obuta chopMHpOBaHA
OONBHBIMU XPOHUYECKUM rioMepynonedputom, XBIT 5 cragum, npoxoasummMu
FEMOIUAIINS.

Brigenenue mectoi J0AMaTU3HON TPYNIBl CPEAU MALMEHTOB C XPOHUYECKUM
nuenoHegpurom XBI1 5 cragun n3HavanbHO 3armiaHupoBano He Ob110. Ho 3a 2 rona
HaOopa Marepuajia B J€UYEOHBIX YUPESKICHHUSAX, KOTOPBIC SBIISTIUCh KIMHHYECKAMU
0azamMu MCCIEN0BAHUS, HA JICYCHUH HAXOAMIOCh 8 TaKMX MALMEHTOB, 2 U3 KOTOPBIX
OTKA3bIBAJIMCh OT JICYCHHS TEMOIMANM30M, a y 6 B YCIOBUSX CTalMOHApa
(opMupoBanach apTEPUOBEHO3HAs (uUCTyna [Uisl MPOBEACHUS TEMOAMAIN3A.
Hcnonb3oBaHne HENApaMETPUUECKUX CTATUCTUYECKMX METOJAOB MO3BOJIAJIO HaM
BKJIFOYHTB 3Ty IPYIIY B UCCIEAOBAHUE.

Takxe Ha OKOHYATETBbHOM 3Tane (OPMUPOBAHWHU TPYMIT HAMU OBIJIO MPUHATO
PELICHUE MCKIIFOUHUTh M3 MCCIECA0BAHUS BCEX MALMEHTOB, Y KOTOPBIX XPOHUYECKAs
Oone3Hp MOYEK Ha (OHE XPOHMUYECKOTO NHUEIOHEPPUTA WIH XPOHUYECKOTO
TJIOMEPYJIOHEPPUTA, COMPOBOXKAAIACH JIIOOBIM IPYyruM BUJOM Hedpomaruu. Takum
o0pazoM, U3 Irpynn NalUEHTOB C XPOHUYECKUM MUENTOHEPPUTOM OBLTO UCKITFOUEH 21

31



MAlMEHT ¢ CaxapHbIM JUA0ECTOM M JUAOCTHYECKOW HedponaTtued W 2 manueHTta ¢
MHO>KECTBEHHON MHUEIOMOW W MHEIOMHOUN HedponaTueil. M3 yucna nanueHToB C
XPOHUYECKHM TJIOMEPYJOHEPPUTOM OBIJIO HCKIIFOUEHO 2 YENIOBEKA C AMA0CTUYECKOM
HedponaTueil Ha (oHe caxapHOro auadera. UMCICHHBIH, TeHACPHBIA U BO3PACTHOM
coctaB ¢(hOPMUPOBAHHBIX TPy MPEACTABICH B TAOIUIIE 5.

Tabnuna 5 - Xapakrepuctuka 00CIeayeMbIX TPYII

Ne I'pyret Uucnennocts | Bospact

Hozonorus Hassanne | CokparmieHue (KOMAYECTBO, (MenmaHa,
MYK., XK€EH.) KBAapTHIIN)

1 | 310poBbIE MOAH Kontpons | KoHTpoas 33 (17; 16) 28 (21; 32)

2 | Xponuueckui X1, XIT1 20 (6; 14) 27 (25; 47)
rmenoHeppuT, XBIT 1
XBII 1 ctagnu

3 | Xponuueckuit XII, XI12 23 (4; 19) 40 (28; 68)
nenoHeppuT, XBIT2
XBII 2 ctagnu

4 | XpoHudeckui X1, XI13 13 (5; 8) 62 (47; 74)
rmenoHeppuT, XBIT 3
XbBII 3 ctagnu

5 | Xpounueckuit X1, XIT14 9(@3;06) 50 (40; 68)
rmenoHeppuT, XBbIT 4
XbBII 4 ctagnu

6 | XpoHuueckui X1, XII5.1 8(1;7) 59 (51; 62)
renoHeppuT, XBIT 5
XBII 5 craguu (mo mmam)
(mo nranmm3a)

7 | Xponuueckuit X1, XII5.2 35 (21; 14) 55 (41; 62)
menoHeppuT, XBIT 5
XBIT 5 cragumu (mma)
(mramm3)

8 | Xpornueckui XT, XI'1 6 (6;0) 26 (22; 28)
rmomepynonedppur, | XBII 1
XBII 1 ctagnu

9 | Xponuueckuit XT, XI'2 6 (4;2) 32 (30;41)
rmomepynonegpur, | XbII2
XBII 2 ctagnu

10 | Xponuueckuit X, XI'3 7(7;0) 34 (31;37)
rmomepynonedppur, | XBII3
XbBII 3 ctagnu

11 | Xpouuueckuit XT, XI' 4 8(7; 1) 44 (36; 47)
rmomepynonedppur, | XbII4
XBII 4 ctagnu

12 | XpoHuueckuit XT, XI'5 27 (19; 8) 39 (34; 47)
rmomepynonedppur, | XBII5
XBIT 5 cragumu (mma)
(mramm3)
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CKOpOoCTb KNy604KOBOW (huUbTpauumn B rpynnax uccnefoBaHus npegcrasneHa
B Tabnmuax 6 - 7 1 Ha pucyHkax 5-6.

Tabnuua 6 - CKOpoCcTb KNyGOYKOBOW (GUAbTpaLMK Yy MALUEHTOB C XPOHMYECKON

pynnbl CK®, mn/Mmun/1,73 m2
KoHTposb 95,61 (78,93; 114,04)
XM, Xbn 1 103,31 (95,23; 114,68)
XM, Xbrn 2 80,52 (74,08; 86,44)
XM, Xbn 3 44,37 (39,37; 49,77)
XM, XbM 4 21,08(19,20; 22,07)
XM, XBIN 5 (no anannsa) 10,12 (8,50; 11,62)
XM, XBI 5 (gnanuns) 7,13(5,48; 9,76)

Tabnuuya 7 - CKOpOCTb KNy604YKOBOW (pUAbTpaUMM Yy MauMeHTOB C XPOHUYECKOW
60M1e3HbI0 NOYeK, pa3BUBLLIENCA HA (DOHE XPOHMUYECKOTO FNI0OMepynoHedpuTa

Mpynnbl CK®, mn/Mun/1,73 m2

KoHTposb 95,61 (78,93; 114,04)

XI, XbIn 1 116,23 (99,82; 130,76)

XTI, XBIM 2 68,42 (65,62; 81,39)

XI, XBIN 3 34,40 (32,60; 41,31)

XTI, XBI 4 16,57 (15,68; 18,37)

XTI, XBbIM 5 (ananuns) 8,37 (6,25; 9,14)
I Meanana
I 1 25%-75%

%E 9( Mn-Max

PucyHok 5 - CKopoCTb KNy604YKOBOW (hnnbipaLuu y NaumeHToB ¢ XPOHUYECKONA
60Ne3HbI0 MOYEK, Pa3BUBLLENCS Ha POHE XPOHMYECKOTO NuenoHedputa



N MegnaHa
I i 25%-75%
~ T Mn-Max

PUCyHOK 6 - CKOpPOCTb KNy60UYKOBOI (hUbTPALMKN Y NaLMEHTOB C XPOHUYECKOI
60Ne3HbI0 MOYEK, Pa3BMBLLENCS HA POHE XPOHMUYECKOT0 FoMepyoHedputa

2.2 MaTtepunanbl nccnefosaHunsa

B KauecTBe mMaTepuana uccrejoBaH/UA UCMOAb30Basacb BEHO3HasA KpoBb. 3abop
KPOBM MPOBOAW/ICA HaTOWaK W3 JIOKTEBOW BeHbl 06CnefyemMoro B o6beme 7 M.
3abop KpoBM 6O0MbHBLIX OCYLLECTBNAETCA B MNpoUedypHbIX KabuHeTax rOpoACKOM
60nbHMUbI Ne 2 r. KaparaHgbl, TOO M® «I'mnnokpaT», 06/1aCTHOW K/IMHUYECKOMN
60nbHMUbI T. KaparaHfbl, KOHCY/bTaTUBHO-ANArHOCTUYECKOro UeHTpa KIMY c
cobnogeHnem Bcex npaBwmn acenTuku. KpoBb cTabunusmposBanu renapuHom. [ns
onpefenieHNs aMMOHWUWHOW YCTOMYMBOCTU, OCMOTUYECKOW PE3UCTEHTHOCTU MU
MeM6paHHO-CBA3aHHOro remMornobmHa Mcnonb3oBanach LUefbHas KpoBb. [ns
onpegesieHNs COpOLMOHHOMW eMKOCTK, 3apsALOoBOro 6anaHca, COAEpXXaHWUA MONEKY/
CpefHeil maccbl, ()parMeHTOB BHEKNETOUYHbIX HYK/IEMHOBbLIX KWUCAOT, MasOHOBOrO
Avanbpenga v KapboHWIOBbIX MPOM3BOAHLIX 6€/IKOB MCMOMb30BaiN  OTMbITble
aputpoumnTel.  Ona  3TOr0  3PUTPOUUTLI  OTAENANM  OT  njaasMbl  NYTEM
ueHTpugyrnposaHna kposum npu 3000 o6/mmH B TeuveHme 10 muH. [anee
ApUTPOLUTAPHYIO mMaccy  ABaXAbl OTMbIBa/IN  TPEXKPATHbLIM 06bemoM
(h131M0N0rMYECKOro pacTeopa.

2.3 MeToabl nccnegoBaHUs
2.3.1 OnpepfeneHne 0OCMOTUYECKOW Pe3NCTEHTHOCTU 3PUTPOLUTOB

OCMOTUYECKYIO Pe3nUCTeHTHOCTb 3puTpountos (OPJ) onpegensann mMeToLoM
WpenbcoHa /1.1, [95] B mogudukauumn PessaHa C.I. [96].



Pe3UCTEHTHOCTh SPUTPOLIMTOB OLICHUBAIMA NMYTEM ONPEACICHUS CTENEHU MX
reMOJiM3a B Pa3JIMUHbIX THUINOTOHMYECKHMX PACTBOpax Xjopuiaa Harpus. B psn
OPOOMPOK HATMBAIM 1O 5 MJI PAaCTBOPOB C KOHLICHTpalMsMu xjiopuaa Hatpust 0,9 %,
0,7 %, 05 %, 045 %, 03 %, B TOCICIHIOKW MNPOOUPKY HAITUBAIH
IUCTHJUIMPOBAHHYIO Boay. B kaxayr mnpobupky mpobGaensuim no 0,02 wi
NEPEMEINAHHONW MeNapUHU3MPOBAHHONW KPOBH, MOJIYYEHHYIO B3BECH MHKYOMPOBAIIA
npyu KOMHATHOM Temneparype B TeueHue 30 MUHYT, Janee B3BECh KPOBH
ueHTpudyruposam npu 1500 06/mMuH B TeueHne 7 MEHYT. CEKTPOPOTOMETPUUYECKH
npu JnuHe BOJHBL 500 HM ONpEenensyii ONTHYECKYH) IUIOTHOCTh HAA0CAN0YHON
JKUAKOCTH. XOJIOCTOM MpoOOo#l ciyKujla Haa0ocaaoydHas >KUAKOCTh B MPOOMPKE,
conaepxaiieid puznongornueckuii pacteop. 3a 100 % remMosu3 npuHUMAaIM reMoJiu3 B
npoOupKe, coaepkKallei TUCTHIMPOBAHHYO BOMy. [IponeHT remonmsa B KaKIOH
npoOupKe BeIYHMCTSH 110 Gopmyde (1) [96]:

HEw =20 (1)

1

11 (K H (%) — nIpOoLEHT TreMojIn3a B pa3InuHbIX KoHIeHTpanusax NaCl,
FEX — DKCTUHKIIMS UCCIIETyEMOM MPOOBHI;
E; — DKCTUHKUIMS HAI0CAJOYHOM S>KHJIKOCTH B MNPOOHUPKE C
JACTUIUTAPOBAHHOMN BOJIOM.

2.3.2 OmnpeaencHue IUHAMHKA HW3MEHEHUS 00bEMa HSPUTPOLUTOB B
aMMOHUITHOM cpefie (1epopMaMOHHBIX CBOMCTB SPUTPOLIMTOR)

JUIst M3y4eHusl OTBETA SPUTPOLIUTOB HA AMMOHUIHYIO HArpy3Ky MCIOJIB30BaH
metoa Munaykmera M.B. u coaBTopos [97].

Jledopmanuio 3puTPOLMTOB ONPEACIISIN MyTEM MHKYOALMH LENBHON KPOBU B
n30TOHNYECKOM ammonuiinoit cpeae (140 MM NH,Cl, 5 MM KCIl, 5 MM rimoko3sl, 1
MM CaCl,) [97, ¢. 30]. B atux ycnoBusx 3amieiaunBaHie BHYTpuKIeTouHoro pH 3a
CYET NPOHUKHOBEHUSs NH; MpUBOAMT K akTWBalMKA OOMEHHHWKA, PETYJIUPYIOLIErO
BXOJl MOHOB XJIOpa B KJIETKY, YTO HEHM30€KHO MPUBOANT K HAOYXAHUIO KIIETOK.
HauanbHOil TOuKOW OBIT HMCXOAHBIH OO0BEM HSPUTPOLUTOB, OMNPEACICHHBIA 0
MPOBEACHUS AaMMOHMIHON Harpy3ku. B aMMOHMWHOW cpele OPUTPOLUTHI
MHKYOHpOBAIMCh 15 MUHYT ¢ U3MepeHreM o0beMa sputpouuToB Ha 1,3, 5,7, 9, 11,
13 1 15 MuHyTaxX MHKYOALWN.

[Tonyuenue «HyneBoi» Touku: 100 MKJI LENBpHOM KPOBM BHOCWIMA B 1 M
(PU3MOIOTMYECKOTO PACTBOPA, MEPEMEUIMBAIA KM MPOBOJWIA TEMATOIOTMYECKOE
uccienoBane Ha remoananuzarope Mindray BC 3200. 3anuceiBanm mokasareb
MCV.

[Tonyuyenue aedopmanrionHoi kpuBoit: 100 MK HEenbHONW KpOBH BHOCWIA B 1
MJI AMMOHMHHOW Cpefpl, 3acekanu Bpems, 3amep MCV mpoBOAMIIA B KAKAYIO
HEYECTHYK0O MHUHYTY HMHKyOamuu. B Kakaom ciayyae mepen acnupanmei oOpasipbl
THIATETBHO TEPEMEUIMBAINCE BO M30€KaHUE oOcedanus sputpouutoB. [lo 9
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NOJYYEHHBIM TOYKAM CTPOMJIAch KpuBas W3MEHEHUsS OObEMa JSPUTPOLIMTOB B
AMMOHMITHHOM Cpelie.

[TyTem BBIUMCIECHHS PA3HOCTH MEXKIY MAaKCUMAaIbHBIM 00BEMOM 3PUTPOLIMTOB,
NOJYYEHHBIM B MPOLECCE AMMOHHMWHOM HArpy3kd M HA4aJbHbIM OOBEMOM
SPUTPOLIATOB, 3AMCAHHBIM A0 HMHKYOaluu, TMOJy4aau [OKa3areab H3MEHCHHS
oowema aputpouutoB A MCV. Ckopocts npupocta o0bema spurporuros U MCV
paccuMThIBaach nyTeM JaeneHus nokaszarens A MCV Ha BpeMs, 3a KOTOpoe
JOCTUTANICS. MaKCUMaIbHBIA 00beM sputpouuTtoB. [lokazatene A MCV wumeer
pasmepHocTh flL, mokazarens U MCV - fL/min.

2.3.3 Onpenenenne COpOIIMOHHON €MKOCTH 3PUTPOLIMTOB

CopOuuonnyo eMkocTh apurportoB (CED) omnpenensyii mo MeETOay
Toraii0acBa A.A. [98] B Mmoaudukanuu Konertopoii T.B. [99].

K 1,0 mun ormeiteix sputpountoB podaensinu 3,0 mu 0,025 % pactBopa
Kpacutenss MeTuIeHoBOro cuHero. llocme 10 MumH  wmHKyOaumu  oOpasisl
ueHTpupyruposauck npu 3000 06/mMuH B TeueHre 10 MuH. ONTHYECKYIO MJIOTHOCTh
MCXOAHOIO PacTBOpPa M HANOCAJA0UYHON KUAKOCTH MU3MEPSIIA HA CHEKTPO(OTOMETPE
0Py JAJIMHE BOJHBI 630 HM NPOTHB (PU3UOTOTMYECKOTO PACTBOPA B KIOBETE C JAJTMHOM
ontuyeckoro mytd 10 mMm. CrnekTpoOTOMETPUYECKH OLICHUBAIOCH KOJHMYECTBO
HEMOMIOMICHHOTO  KPacWTelNsl, KOJIMYECTBO  aACOPOMPOBAHHOTO  MeMOpaHOW
SPUTPOLIATA KPACHTENS PACCUMTHIBAIM 1O opmyde (2) [99]:

A%) = 100 Lon-100 ) (2)
Ex
rie: A — KOJIMYECTBO MOTJIOMEHHOTO KPACHTEII,

FEon — onTru4eckas IIOTHOCTh OMBITHOM MPOOHI,
Ex — onTruyeckas IIOTHOCTh HCXOIHOTO PacTBOPA.

2.3.4 OnpeneneHue MOJIEKYJ CPEAHER MACCHI B SPUTPOLIUTAX

YpoBeHb cpenHux Mosekyn (CM) B 3pUTPOLMTAX ONPEACTSUIA MO METOAY
Kosanerckoro A.H. u Huganteera O.E. [100].

Ocaxnenue O€NKOB MpoBOAWIM IyTeM BHeceHUss 0,1 M OTMBITBIX
sputpouuToB B 1 Ma 13 % TpuUXIOpPYKCYCHOM KHMCIIOTHL. B3Bech mepememmBaim u
ueHTpuyrupoBasim npu 3000 oboporax B MUHYTY B TeueHHe 15 MuHyT. 0,3 M
HAJ0CAJ0YHONM JKAJKOCTM BHOCWJIA B 3 MJ JUCTWJUIMPOBAHHOW BOABI, CMECH
nepeMemuBan. CHekTpo(GOTOMETPHUECKH ONPEAEISUIM  ONTHYECKYK) TMJIOTHOCTB
NOJYYEHHBIX Mpo0 Mpu JUIMHE BOJMHBI cBeTta 254 HM u 280 HM MNpOTUB
JUCTWIITMPOoBaHHOM  Bojbl.  PaccumtbiBamn  koapduiment Koy =(Eas/Easq).
Pe3ynbTaThl BEIpOKAIHA B €AMHULIAX ONTHYECKON IOTHOCTH [100].
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2.3.5 OnpeneneHre (parMeHTOB BHEKJIETOUHBIX HYKJIEHHOBBIX KHCIIOT B
SPUTPOLUTAX

Ancopouuro ¢pparmentoB BHekaeTounbix PHK n JIHK (BkPHK u BxJIHK) Ha
3pUTPOLUTAX OLEHMBAIM 110 MeToay Mapkyuesoit JI.Y u coasropos [101].

[TpuHIMN METOAA 3aKIHOYACTCA B SKCTPAKLIMU HYKICHMHOBBIX KWCJIOT MOCIHE
TMIPOAN3a, MPOBOAMMOrO TNPW Pa3IMYHON TEMIEpPAType Ha BOASHONW OaHE C
NOMOIIBK XJOPHOW KHCJIOTHI ONMPEACNEHHOM KOHUEeHTpauuu. K 1 Ma OTMBITBIX
sputpounrtoB godaensimm 5 wmin 0,5 H. HCIO,, nepememmBami, a 3arem
ueHTpudyrupopav 15 mun npu 5000 06/mMuH. HagocagouHyro KUAKOCTh CIMBAIIH.
K ocanky no6asnsuma 10 man 10% HC10,, nepeMemmBanu v BelAEpkuBaiu 10 MUHYT
npu 37°C, a 3arem nentpudyrupoBamm 15 mun npu 5000 o6/mun. Hamocanounyro
YKUJKOCTh CIMBaK B mpoOupky — 310 ruaposmsar PHK. K ocaaky noGasnsum 3 mn
10% HCI10.4, nepememmBamu W BbAepkuBam 7 muH npu 70°C, a 3arem
ueHTpuyrupoaim 15 mun npu 5000 06/muH. HagocanouHyro )KUAKOCTh CIIMBAIN B
npobupky — 310 ruaponusar JJHK. CnekrpooToMeTpHio riaApOIM3aToB MPOBOMIN
npu JuyHe BOJIHBL 260 HM 1 280 M [101].

2.3.6 Onpenenenne MAIOHOBOTO AUAIBACTUAA B S3PUTPOLIATAX

Copepxanne ManoHoBoro auanpiaeruga (MJIIA) onpenensiam  MeToaoM
IN'onuapenko M.C. u Jlatemosoit A.M. [102].

Jlts mpuroToBneHus remonusara B 0,25 Ml TUCTUIIMPOBAHHON BOJBI BHOCUIIH
0,05 M3 OTMBITBIX JPHUTPOLMTOB, MNEPEMEMIMBAIA [0 [MOJHOTO Pa3PYyLICHUS
sputponuToB. K 0.3 mu remonu3zara nodapisiim 2,4 mi 0,08 H cepHoit kucioTel v 0,3
mMa 10 % ¢ochopHOBOIB(PAMOBOM KHCIOTHI, TINATEIBHO MEPEMENIMBAIN U
OCTaBJISUIM MHKYOMPOBATBHCS MPU KOMHATHON Temreparype B TeueHue 10 MUHYT.
Cwmech nentrpudyrupopanu npu 3000 obopotax B MUHYTY B TeueHue 10 MUHYT,
NOJTYYEHHBIA OCAIOK JAB&XKIbl MPOMBIBAIM 1 MJI AUCTAJUIMPOBAHHOH BOJBI.
[TpOMBITBIH OCaJOK PACTBOPSIN B 3 M JUCTHIMPOBAHHON BOJBI M 100ABIISLTA 1 Mt
0,8 % TnoOapOUTYPOBOM KHUCIOTHI, pacTBOpeHHOW B 50 % YKCYCHOW KHCIOTE.
[Tony4yeHHBI pacTBOpP WHKYOMpOBAIM B KUMALIEH BOAsSHOH OaHe B TeueHue 60
MUHYT. Peakuuro mpekpamaid NyTeM OXJIOKACHHS mpo0 B xonoaHoil Boae. s
yaajgeHus: MyTHOCTH mpoObl nenTpudyrupoBamu npu 3000 o6opoTrax B MHUHYTY B
TeyeHne 10 MUHYT. V3MEpsiiM ONTHYECKYIO TMJIOTHOCTH HAAOCAAOYHOW >KHIKOCTH
IPU JJIMHE BOJHBI 532 HM MPOTHB JUCTH/UIMPOBAHHOW BOJBL. PacueT KOHIEHTpauuu
MJA nposogumu 1o popmyne Cyya=(Es3/1,56)*200 u BbIpaKamm B MKMOJIB/MI
[102].

2.3.7 Onpenenenne KapOOHUIOBBIX MPOU3BOJHBIX OCITKOB B SPUTPOLIUTAX

KapOonunossie npousBoansie OenkoB (KIIb) onmpenensnu mo meroay Levine
R.L u coasTopos [103].

B npoGupku BHocuim 0,1 mut sputpoumtapHoiit Macceel, qobasmsum 0,5 mit 20%
TpuxaopykcycHoil kuciotel U 0,5 mu 0,1M HCl 2.4-auHutpodeHnirnapasuHa.
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CMech MHKYOMpPOB&IM MPU KOMHATHOH TemmepaTrype B TeueHue 50 munyt. Jlanee
ueHTpuyruposaiv 5 MunyT npu 3000 06/mMuH. Hagocaqounyro sKMAKOCTh CITUBAJIH,
K 0CaaKy M00aBJIsIA CMeCh 3TaHoN — »Twianerar (1:1) B oObeme 0,5 mii, B3BECH
nepeMemuBan U HeHTpudyrupoBasiv 3 MuHyThl npu 3000 06/MUH. DKCTpakuuro
JUMHIOB M3 OCAIKA 3TAHOJ-3TUIIALICTATHOW CMEChIO MOBTOpsiaM 2 pasza. Ocaiok,
JUIICHHBIA JIMTHAIOB, BBICYHIMBANK B TepmocTare npu 37°C B Teuenue 18 yacos.
HNamee ocamok pacrBopsiii B 2 Ma 8M pacTtBopa MOYEBMHBL. Perucrpanuto
KapOOHUJIOBBIX TMPOU3BOJHBIX OEJIKOB MPOBOAWIM CIEKTPOPOTOMETPHYECKH TPH
JuHE BOJIHBL 370 HM. PacueT KOHIEHTpaumuyu KapOOHUIOBBIX MPOU3BOJHBIX OCIIKOB
npousBoauin o gopmyae (3) [103]:

C = FE0,1155, (3)

rae £ — SKCTUHKIMS TOJYYEHHOTO pacTBopa
KapOOHMIIOBBIX (PEHUITHIPA3OHOB
NPOTUB JUCTHJUIMPOBAHHOMN BOJIBI.

2.3.8 OnpeneneHre MEMOPAHHO-CBS3aHHOTO TEMOTIIOONHA B SPUTPOLIMUTAX

Conepxanne  MEMOpPAHHO-CBSI3AHHOTO ~ TeMONVIOOMHA B 3PUTPOLMTAX
onpenessum mo Mmeroay TokrambicoBoit 3.C. u coaBTopoB [104].

[TpoObl A CHEKTPO(OTOMETPUYECKOTO  aHAIM3a TOTOBHIM  IMYTEM
HEHTPU(PYTUPOBAHKS TeEMOJU3ara 3pUTpoUUTOB B TeueHue 20 muuyt npu 3000
00/MuH. OnpenerneHne ONTHYECKOH IUIOTHOCTM PacTBOPOB MPOM3BOAWIM 10
ueHTpuyrupoBanuss U nocne neHtpudyrupopanus. CoaepskaHHe TeMONIOOWHA
OTPEACTISUIA MPU AJIMHE BOJHBI 575 HM, COACPKaHUE METreMOMIOONHA - pu 630 HM.
H3MeHEHHEe KOHLEHTpAUMK TEeMOIJIOOMHA M METTEMOIIO0MHA B PacTBOpax IMOCIE
HEHTPU(PYTUPOBAHKST  BBIP@KAIM B  BHAE MPOLECHTHOIO  OTHOILICHUS, YTO
COOTBETCTBYET MEMOPAHHO-CBSI3AaHHOMY reMorinoOuny [104].

2.3.9 OnpeneneHne 3apsa0BOro GajiaHca S3pUTPOLUTOB

Onpenenenne 3apsaa0BoOro 0ajanca SPUTPOLIMTOB B YCIOBUSAX TEPMOUHAYKIIAA
npoBo MM no meroay I'pomosa A.E. u coasropos [105].

JUis  peructpanMu  3apsAoBOrO  OajlaHca  SPUTPOLUMTOB B YCIOBHSX
TEPMOMHAYKIIMM  CKOHCTPYMPOBAH  OPUTMHAIBHBIA  mpuloOp,  3allUIICHHBINA
WHHOBAlMOHHBIM mateHTOM PK  No 25629 Ha wuzoOperenue «Peructparop
3JIEKTPONPOBOJAHOCTH OMONOrHYeCKuX skuakocteity [106]. Ha npubop mnonydeH
ceprudukar coorBercTBus Noe KZ.3500564.05.0106913, Beimannbii PK HUL[ AO
«Uepmeraromaruka»y KZ.M.00.0060 or 09 nexadps 2010 roma [107, c¢. 40].
PazpabGorano mnporpaMmmHOe oOecneyeHne, 3alluIeHHOe CBHIETENBCTBOM O
rOCyJJaPCTBEHHON PErUCTPALMKA 00BEKTA UHTEIUICKTYalIbHOH coOcTBeHHOCTH No 1092
ot 18 nrons 2010 roxa [108].
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2.3.9.1 OnucaHve PerucTtpatopa 3/1EKTPONPOBOAHOCTU  GMOMOrMYECKN
XUAKOCTEN

Ha pucyHke 7 n3obpaxeHa G10OK-CXemMa perucrparopa 3/1IeKTPONpOBOAHOCTM
buonornyeckmx xumakoctein [106].

K AaTunky
3apsfoBoro 6anaHca

PyucyHOK 7 - Bnok-cxema perucrpaTopa 3M1eKTponpoBOAHOCTM G1OMOMNYECKMX
Xunakocteli [106, c. 3]

Permctpatop KOHCTPYKTMBHO BbIMOJSIHEH B BWAe OTAENbHOro  6/10Ka,
yCTaHaB/IMBaEMOr0  Ha  FOPU3OHTaIbHOWM  MOBEPXHOCTW.  JlvueBas  naHesb
perncrpatopa erko CHMMaeTcd, 4YTo obecrneymBaeT [OCTYN KO BCEM 4acTAM,
YCTaHOB/IEHHLIM BHYTPW, NPU NMPOBeLeHNMN PEMOHTHBIX paboT. Ha n1ueBoi naHenu,
PacrosioKeHbl MPOrpaMMHbIA  YHUBEPCA/IbHBIA M3MepuTenb-perynatop TPM151 ¢
WHAMKaUMEn M opraHamu YnpaB/ieHUsi, BepXHsAA YacTb MOAYNA TePMOKIOBETbI,
BbIK/KOUYATE/Ib CETEBOr0 HAaMpsXXeHus, pyyka perynmpoBaHUs CKOPOCTWU BpalleHUs
MarHUTHOM Melwankn. C BHYTPeHHE CTOPOHbI Ha IMLEBOM NaHenn 3akpenseHbl
MPOrpaMmHbIA YHUBEPCabHbLIN M3MepuTenb-perynsatop TPM151 ¢ nHaMKauven u
opraHamu ynpas/ieHusi 1 MOAY/b TEPMOKIOBETbI C MarHMTHON Mellankon. Ha 3aaHei
CTEHKE pacrosioXeHbl NpefoXpaHUTeNb, BBOL CETEBOro Kabens, Touka 3a3emseHus
Kopnyca perncrparopa, pasbeém A7 MOAKIHYEHUA 3NeKTpoda, pasbem OB-9 - and
NoAKNYeHns nHTepeiica K8-232 [106, ¢ 2.].



Peructparop ocyliecTBIsET U3MEPEHUE 3apII0BOr0 OajlaHCa KPOBH, HArPEB U
CTAOMIM3ALMI0 TEMIEPATYPbl TEPMOKIOBETHI & TAaKXKE MEPEMEIIMBAHUE KPOBU C
NOMOLIBK) MOIYJIsE MAarHUTHOW Memankd. [Iis u3MepeHus 3apsaoBoro OaiaHca
KPOBM  MCHOJB3YETCA  BTOPOM  M3MEPUTENBHBIA  KaHAI  IPOrPaMMHOIO
VHUBEPCAIBHOTO um3Mepurens-peryistopa TPM151 ¢ NOAKIIOYEHHBIM K HEMY
anexktpoaoM SPI10T, pazbséM KOTOPOTO BBIBEJACH HA 3aJHIOK0 MAHENB PETUCTPATOpA.
H3mMepeHHOe 3HAQYEHHE MOKHO CYMTATh MO NpoTokony RS-232 wnm BeIBECTHM Ha
aucrie npuodopa [106, ¢. 2].

TepMOKIOBETA COCTOMT W3 EMKOCTH, B CTEHKAX KOTOPOH HAaXOAMTCS
HArpEBATENbHBINA AJIEMEHT, M JaT4MK TEMMEPaTypel (TepMoaardyuk). TepMoaarumk
npeactapisger codoit Tepmopesuctop TCM-100, KOTOpBI MOAKIOYEH K MEPBOMY
u3MepurensHomMy  kanaimy  TPMI151.  TPMI151  ocymecTBiseT  M3MEPEHUE
TEMIIEPATYPbl W OCYLIECTBISIET €€ PEryJMpPOBAaHUE TMYTEM BKIFOUYCHHUS WIH
OTKJIFOYEHMS PEJIE HArPEBATENILHOTO 3JIEMEHTA. [ MOyYeHUs 3aJaHHOI TOYHOCTH
ucnonb3yercs 3akoH [IW/J] perynupoBanus. M3MepeHHOE 3HAYEHUE TeMIEPATypPhbl
MO>KHO BBIBECTH HA LM(PPOBOM MHAMKATOPE | WM CUMTATH MO NMPOTOKOdy RS-232.
3HaUCHUE YCTaBKK MOCTOSIHHO OTOOpakaeTcs Ha IudpoBoM uHAMKarope 2 [106, c.
2].

MarauTHas  MelIajgka MPEACTABIsACT  COOOW  MOCTOSIHHBIA — MArHWT,
HaxXOJAIIMNCA B OCHOBAHMM TEPMOKIOBETHI. MArHut NPHUBOAMTCS BO BPALLECHUE
anekTpoasurareneM. CKOPOCTh  BpPALIEHUS  JJIEKTPOABUIATENS  PETYIUMPYETCA
MEPEMEHHBIM PE3UCTOPOM, OPraH YOpPaBJICHUS KOTOPOrO BBIBEACH HA JIMLEBYIO
naHenbs npudopa [106, ¢. 2].

AHaM3UPYEMBI  pacTBOP HAJIMBACTCS B KIOBETY, B HEr0 OIYCKAECTCS
NMOJIMMEpHAss ~ MEINAlKa.  3areM  KIOBETa  MOMEIIAETCs B TEPMOKIOBETY,
YCTAHABIIMBACTCSA HEOOXOAMMOE YKCIO 0OOOPOTOB MEIIAIKH W 3ayCKAETCsl HArPEB U
crabunuzanus temneparypbl. C 1aTYMKOB 3apsA0BOT0 OalaHca KPOBH M TEMIIEPATYPHI
AIIEKTPUYECKUI CUTHAII MOCTYMHACT Ul MOCIEAYIOMmEH 00pabOTKN B YHUBEPCAJIBHBIMA
nsMmepurens-perynsarop TPM151 [106, c. 2].

2.3.9.2 Meronvka MpOBEACHUS UCCIIEIOBAHNS

[lepen HauamoMm pabOTHI BBIOMPAM TEMIIEPATYPY HArPEBAHUS TEPMOKIOBETHI
10 58°C. Tlocie yCTaHOBKH TEMIEPATYyPHOrO PeKMMa TEPMOKIOBETA HauMHAsA
HArpeBaTbCsi, BO M30C)KAHWUE PpACCEMBAHMS TEIUIA BEPXHSAS YacThb MOJIYJIs
TEPMOKIOBETHI HAKPbIBAJIACh OYMaXHOW KPBIMIKOW. Onektpon mnomemanu Ha 30
MUHYT B JUCTUIJIMPOBAHHYIO BOJY KOMHATHON TEMIEPATYPhl BHE TPEOLICH KIOBETHI.
JlanHOE Bpemsi ObUIO BBIOPAHO MCXOJs M3 MPABHJ MOATOTOBKM 3JEKTpoAa K padore
[107, c. 41].

OTMBITBIE 3PUTPOLMTHI Pa30aBIIIN (PU3NOIOTMYECKUM PACTBOPOM, UMEIOLINM
KOMHATHYI0 TeMIeparypy, B COOTHOmEHHH 1:6 (1 4acTh 3pUTPOLMTOB, 6 yacTei
(PU3HOJOrMYECKOTO  PAcTBOpa).  OPUTPOLMTApPHAs  CYCHEH3MS  aKKypaTHO
nepememmBanace [107, ¢. 41].

ONEKTPOA MEPEMEINAI U3 JUCTUUIMPOBAHHON BOABI B (PU3MOIOTMYECCKUI
PAcTBOP KOMHATHOW TeMIIepaTypsl Ha 2 MUHYTHL. M3 (PU3HOIOrMUECKOro pactBopa
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AJNIEKTPOA MOMEIIATM B CTEKISIHHYKO KIOBETY C CYCHEH3HMEH SPUTPOLUTOB Ha 2
MUHYTBl. DTH MAHUIYJISLHA TPOU3BOAWIMCE BHE TEPMOKIOBETHI MPUOOpA € LEIBIO
NOJTOTOBKM 3JIEKTPOAa K M3MEpPeHUto. Jlajiee CTEKISIHHYIO KIOBETY C 3JIEKTPOJAOM
NOMEIIAIA B TEPMOKIOBETY MPHOOPA, HJIEKTPOJ MOABEIIMBAIM HA IUTATUBE TaKUM
00pa3oM, 4TOOBI OCTABAIOCH HEOOJIBINOE MPOCTPAHCTBO MEXKAY JHOM KIOBETHI U
ANEKTPOAOM, HO MPH 3TOM BCE W3MEPHUTENIBHBIE YaCTH BJICKTPOAA HAXOIUIHCH B
CYCIIEH3UM H>PUTPOLMTOB. Bo wm30ekaHWe BCIECHWUBAHWS SPUTPOLUTAPHON B3BECH
YCTAHABJIMBAJIM HEOOJBIUIYI0 YacTOTYy BPALIEHWS MArHUTHOM MK, S4eilky
3aKpbIBAJIA OyMa)KHOW KPBIMIKOU ¢ mpope3bto it snekrpoaa [107, c. 41].

3amyckanu MporpaMMy HM3MEpPEHHsl 3apsaoBoro OamaHca OWOJIOTHYECKHX
JKUAKOCTEH. 3amuch HaYMHAIM MPU MPOrpeBe KioBeThl A0 35°C M mpoaospKaid 0
ycraHoBieHust temneparypel 58°C [107, ¢. 41].

Anroput™M  00paOOTKM KPHMBBIX 3apsiIoBOro OajaHca KpOBH, 3alllMIICH
CBHIETENBCTBOM O TOCYJAPCTBEHHONW PETHCTpallMM MpaB HAa OOBEKT aBTOPCKOIO
npaBa Ne 1024 or 12 wroma 2011 roma [109]. KOHTPOABHON TOYKOW SIBISAJIOCH
3HaueHue pH >PUTPOLMTAPHON B3BECH, 3aPETMCTPUPOBAHHOE MPU TEMIIEPAType
37°C. Jlanee B Kakao¥ TOYKE H3MEPEHHS BBIUMCIIAUICS MOKA3aTellb H3MECHCHHS
ANEKTPONPOBOJAHOCTH 3pUTPOLMTOB (A pH) OTHOCHTENBHO KOHTPOJIBHON TOYKH.
Onpenensyince MakCUMaJIbHBIE 1 MUHUMAJIbHBIE 3HaYeHHs A pH, koTopbie mMorim
OBbITh  JIMOO  MOJIOKUTENBHBIMHA, JIMOO OTpPHLATEIBHBIMU. ['paduyeckn 1Mo
3aBUCUMOCTH M3MeHeHUss A pH »>puTpouHMTOB OT TeMmOeparypbl HMHKyOaluu
ONPEACTISVI XaPAKTEP W HAMPABJIECHHOCTh KPUBOH. [IpM BO3MOXKHOCTM OTMEHAIH
TEMIEPATYPY, MPU KOTOPOil rpaduk u3meHeHus: pH U3 Bo3pacTaroiecii 3aBUCUMOCTH
NEPEXOUI B YOBIBAOLLY 0.

2.3.10 CratucTuueckne METOILI UCCIIETOBAHUS

CrarucTYecKuii  aHamM3  TMOJYYEHHBIX  JAHHBIX  NPOBOJMICS  C
ucnonbs3oBanuem nemosepcenii mporpamm STATISTICA 7 u IBM SPSS Statistics 20
C  YYETOM  BBIYMCIIATEIIBHBIX  METOAOB  HEMAPAMETPUUYECKOW  CTATUCTHKH,
PEKOMEHAYEMBIX IS  M3YYECHHsS  CTATUCTUYECKOM  3HAYMMOCTH  Pa3iIvyMid
HE3aBHCUMBIX KOJIMYECTBEHHBIX MOKA3ATENCH B MAJIbIX BBIOOPKAX C HEHOPMAJIbHBIM
pacnpeneneHueM.

[TpoBepka HOPMAIBHOCTH  PACHOPEICICHUS MPOBOAMIACH T'paQUUECKUM
METOJAOM M0 THCTOIPAMMAM W KBAHTWIBHBIM JHAarpaMmMaM M KOJIMYECTBEHHBIM
METOAOM IPH OLEHKE KpuTepust Konmoroposa — CMUpPHOBA.

Cpennue  TEHOEHUMM  ONUCHIBAIUCH  MEIMAHAMM W KBaApPTUIISIMU.
Craructuueckass 3HAUMMOCTh Pa3uuuil OLCHWBAJIach MO Kpurepuro Kpackama —
Yonnuca. JIOBEpUTENIBHBIE ~ MHTEPBAIBI  JJI1  JOJEH  PacCUMTHIBAIUCH
OTKOPPEKTUPOBAHHBIM METOAOM Banbpaa. PazneneHue Ha knacrepsl MPOU3BOAMIOCH
MeTOIOM Kk-cpenHuX. AHaIM3 BBDKMBAEMOCTH MpoBoawics Meroaom Kamnana-
Meiiepa.
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3 PE3VJIBTATBI U OBCY/KJIEHUE

3.1 HccnenoBanue yCTOHYMBOCTH JPHUTPOLUUTOB B THIIOOCMOTHYECKOii
cpelxe ¥ BBKHBAE€MOCTH D)PHTPOIUMTOB B aMMOHUITHOM cpeje

B tabnume 8 w Ha pucyHke 8 MpeacTaBiacHBbI PE3yJbTaThl OMPEACICHUS
OCMOTHYECKON PE3UCTEHTHOCTH DSPUTPOLIMTOB y TAIMEHTOB C XPOHUYECKOM
OONE3HBI0 TOYEK PA3IMUHOM CTaauHu, pa3BUBIICHCI Ha (POHE XPOHUUECKOTO
nuenonedpura.

Tabnuua 8 — ITokazarenu 0CMOTHYECKOM PE3UCTEHTHOCTH IPUTPOLIUTOB OOJBHBIX €

XBI1 paznnuHoiil cTagum, pa3BUBIIEHCS HA (POHE XPOHMYECKOTO NMHEIOHEPPUTA

I'pynna Craructudeckas [TpoueHT MU3UPOBAHHBIX SPUTPOIIUTOB,
BECJIMUHHA NpHu pa3uuHbiX KoHIeHTpanusax NaCl
0,7 % 0,5 % 045% ]1035% |0,3%
Menunana 1,52 4,61 31,39 87,31 9422
Kontpons | Huxuuil kBapTuib 0,64 413 24 81 85,43 92.09
Bepxuuii kBapTuib 2,09 5,71 41,45 91,18 96,65
XIT1 Meauana 0,96 17,54 64,64 80,35 93,17
HwxHuii kBapTUib 0,28 7,25 48,88 74,85 87,52
Bepxuuii kBapTHib 1,30 30,99 77,39 9191 97,36
XI12 Meauana 0,98 12,38 55,60 83,81 89,33
HwxuHuiil kBapTUib 0,36 441 36,67 63,44 85,59
Bepxuuii kBapTuib 1,66 2223 73,19 92.44 92,74
XII3 Meauana 0,56 11,52 57,76 90,58 95,65
HwxHuil kBapTUib 0,00 5,80 49 .59 87,70 91,82
BepxHuii KBapTHib 2,63 31,66 80,00 92,71 98.19
XI14 Meauana 1,57 18,50 64,17 95,42 96,36
Hwxuuiil kBapTUib 0,99 13,22 43 38 83,33 95.04
Bepxuuii kBapTuib 1,94 25,10 76,49 96,66 08.82
XIT15.1 | Menuana 1,68 27,74 66,52 89,72 93,56
(1o HwxuHuiil kBapTUib 0,25 494 4417 82,58 89,04
ananusa) | Bepxauii KBapTHIb 2,78 35,46 79,22 93,58 95.04
XI15.2 | Menuana 1,34 9,77 4335 92,28 94,38
(mmamm3) | Hikauit KBapTHITH 0,78 5,34 2935 87,21 90,88
Bepxuuii kBapTuib 2,20 17,03 70,16 96,62 98.66
Kpurepuit Kpackana-Yommea, | ¢17 | 0.0038* | 0,0143* | 0,0208* | 0,0844
JOCTUTHYTHIA YPOBEHD P
* - CTATUCTMYECKK 3HAYMMBbIC Pa3InyMs
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KoHueHTpauus blaCl, %

B «KOHTponb N1 -X1 2 »{13 X4 *XM5.1 >X15.2

PUCYyHOK 8 - KpuBble 0CMOTMYECKOIN PE3UCTEHTHOCTM 3pUTPOLUTOB 60/bHBLIX ¢ XBI1
pa3IMYHON CTaAnK, pa3BMBLLENCA HA (POHE XPOHUYECKOTro nuenoHehpuTa

Mpn nomeweHnn kposu B 0,7 % pacTtBop blaCl Habnopgaetcs crabunbHas
YCTOMYMBOCTb 3PUTPOLUMTOB Kak B Tpyrnne KOHTPONA, TaKk M y MNauueHToB C
XPOHUYEeCKUM  nuenoHeputom.  TlogobHas  cTabWUIbHOCTL B OTCYTCTBUM
YCTOMUYMBOCTU K TMMOOCMOTUYECKOMY FEMOIN3Y 3PUTPOLMUTOB Y BCEX YYaCTHUKOB
nccnegoBaHUs Habnwpaetrca npyu nomewleHnn kposu B 0,3 % pacteop NeCl. 3710
NOATBEPXAAETCA OTCYTCTBMEM CTATUCTUYECKN 3HAUYMMbIX PasiMymii B NPOLEHTHOM
nokasatene remoam3a npu  [aHHbIX  KOHUEHTpaumax xnopupaa Hatpua B
cpaBHMBaeMbIX rpynnax. OpgHako, NpW MOMELLEHUN KPOBU B MNPOMEXYTOUHbIE
KOHUeHTpauun pactesopoB blaCl, yCTOWYMBOCTb 3PUTPOLMUTOB 3aMETHO M
CTaTUCTUYECKM 3HAYMMO MEHAETCA B 3aBUCUMOCTM OT cTagmn XbI1.

Y naumneHToB ¢ XpOHUYeCKUM nuenoHeputom XbIM 1B cpaBHEHUM C rpynmnom
KOHTPONSA 3pUTPOLUTLI MeHee cTabusibHbl Npu KoHUeHTpaunax 0,5 % n 0,45 % blaCl,
ooHako B 0,35 % pacTBope HabnwogaeTcs 3amMeTHOE [MOBbILWEHNE CTOMKOCTM
3pUTPOLMTOB K TUMNOOCMOTMYECKOMY remonusy. [1pu 3TOM MPOUEHT remosnsa
APUTPOLMTOB NP TAKON KOHLEHTpaumm xnopuaa Hatpua y naymeHTtos ¢ XIM, XbIM 1
MEHbINEe He TONbKO MO CPABHEHWUID C KOHTPOJIEM, HO M MO CPABHEHUID C ApPYrvMU
nccnefyembiMy rpynnamMmm 601bHbIX.

KpuBble 0OCMOTUYECKOIN PE3UCTEHTHOCTU 3PUTPOLMTOB 60/IbHBLIX XPOHUYECKUM
nuenoHegputoMm XBIM 2 n XBIM 3 npakTUYeCcKn UAEHTUYHbI 4pYT APYrY C TOW NUnNib
pasHuuen, 4to npu KoHueHTpayuax blaCl 0,5 % un 0,45 % npoueHT remosnusa B
o6enx rpynnax Bbllle KOHTPO/NbHbLIX MoKa3aTenein, a B Touyke 0,35 % WaCl
sputpounTbl nauymeHtoB ¢ XI1, XBI 2 6o0nee cTabunbHbl MO CPaBHEHWUKD C



KoHTpoJieM, a nauueHToB ¢ XI1, XBI1 3 — MeHee cTaOuIbHBL. DpUTPOLUTHI OOJIBHBIX
xpoHuueckuM nmenoneppurom XIIb 4 w5 3aMEHTO MEHEE YCTOWYMBBI K
TMIIOOCMOTHYECKOMY TE€MOJIM3Y, YEM JSPUTPOLMTHI 3A0POBBIX Jroneh. Cnemyer
OTMETUTh, YTO MPOTPECCUPOBAHUE XPOHUYECKOH OOJNE3HM MOYEK COMPOBOMKAACTCS
YMEHBUICHUEM OCMOTHMYECKOM CTOMKOCTM 3JPUTPOLMTOB, OJHAKO MPOBEICHUE
CUCTEMHOTO TEMOAMAIN3A Y NAUEHTOB ¢ XPOHHUYECKAM MUETOHE(YPUTOM YIyUIIACT
MOKa3aresib CTOMKOCTH 3puTpoumToB. Tak y manuenToB ¢ XII, XBII 4 spurpouuTsl
HauMeHee ycroiumBbl npu KoHIeHTpanmu 0,35 % NaCl. A y mauuenToB ¢ XI1, XBII
5 0 TPOBEACHHS CEAHCOB IEMOIMAINM3a PUTPOLUTHI KpaifHE HE CTAOWIIBHBI MPH
KoHIeHTparmu xyopuaa Harpust 0,5% wu 0,45 %. Y nmauMeHTOB ¢ XPOHUYECKHUM
NUEIOHEPPUTOM, MOTYUYAOIUX TEMOANAIIN3, YCTOMUMBOCTE SpUTPoLUTOB B 0,5 % 1
0,45 % pactBopax NaCl naxe Boiiie, yem y nanueHToB ¢ XbI1 1,2 u 3 cragusmu.

B tabmuue 9 m Ha pHCyHKEe 9 MNpEACTaBICHBI PE3YJAbTAThl ONPEACIICHHUS
OCMOTHMYECKOM PE3UCTEHTHOCTH OJPUTPOLMTOB Yy TMAUMEHTOB C XPOHHMYECKOMN
OONE3HBI0 TMOYEK PA3IMYHOM CTanuu, Pa3BUBILICHCS HA (OHE XPOHUYECKOIO
rJIOMEPYJIOHEQpUTA.

Tabnmuna 9 — Ilokazatenm OCMOTHYECKOH PE3UCTEHTHOCTH 3PUTPOLUTOB OOJIBHBIX €
XBI1 paznnuHOil cTagum, pa3BUBIICHCS HA (POHE XPOHMYECKOTO TTIOMEPYJIOHEPpUTa

['pynma Cratuctuueckas [TpOLEHT TM3UPOBAHHBIX SPUTPOLIUTOB,
BEJIMUMHA npu pa3nuuHbIX KoHneHTparmax NaCl
0,7 % 0,5 % 045% 10,35% |03 %
MenuaHna 1,52 4,61 31,39 87,31 9422
Konrpons | Hwkanii kBapTrib 0,64 4,13 24 81 85,43 92,09
Bepxnuii KsapTuib 2,09 5,71 41,45 91,18 96,65
XI'1 MenunaHna 2,52 6,66 61,27 84,37 90,00
HwoxHwii kBapTiib 1,30 2,46 41,30 81,63 86,47
Bepxnuii KsapTuib 2,93 12,86 74,95 85,76 94,56
XTI 2 MenunaHna 0,73 2428 73,93 85,07 89,68
HwxnHwii kBapTiim 0,33 15,54 67,82 83,75 87,32
Bepxuwii ksapTuiib 1,41 25,88 77,15 90,24 91,56
XI"3 MenunaHna 0,36 6,73 57,58 88,17 9225
Hwoxuwii kBapTiim 0,17 2,57 27,90 83,09 85,68
Bepxnuii KsapTuib 1,50 12,49 68,12 88,99 93,43
X4 Menuana 0,62 7,99 41,06 81,05 90,00
Hwxuwii kBapTiim 0,00 5,63 11,14 68,36 85,88
Bepxnuii KsapTuiib 1,28 13,07 60,11 88,09 93,14
XI'5 MenunaHna 1,74 11,66 61,11 94,70 96,11
(nmamu3) | HokHwuil KBapTHITH 0,68 6,60 31,54 91,16 93,79
Bepxnuii KsapTuiib 2,24 2422 78,65 97,39 99,07
Kpurepuii Kpackana-Yonmcea, | 519 | 00031 | 0,0168* | 0,0005% | 0,0130%
JIOCTUTHYTHIA YPOBEHbD P
* - CTATMCTUYECKH 3HAUMMBbIC PA3IHIHA
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KoHueHTpauus blaCl, %

m  »KoHTponb >X'1 X2 >XI3 Xr4 S5

PUcyHOK 9 - KpriBble OCMOTUYECKOW PE3UCTEHTHOCTU 3PUTPOLMTOB 60/1bHBLIX ¢ XBI
Pa3IMYHON CTaauK, Pa3BMBLLIENCH Ha (DOHE XPOHNYECKOrO rIoMepyioHedpuTa

N y naumeHToB C XPOHWUYECKUM [/IOMEPY/IOHEPPUTOM U Y 340POBbIX NHOAEN
3pUTPOLMTLI 06/1a0at0T YCTOMUYMBOCTLIO B pacTBOpe C KoHUeHTpauuwein blCl 0,7 %.
CTaTUCTUYECKN 3HAYMMbIX Pa3IMynii B NPOLEHTaxX remMonmsa npu  gaHHOW
KOHLUEHTpauMm Xopuaa Hatpus B CPaBHMBAEMbIX Tpynnax BbISIBIEHO He OblO.
3HauMMble pas3inyms B OCMOTUYECKOW CTOMKOCTM 3pPUTPOLIMTOB Y 340POBbIX OA4EN U
Yy MauMeHTOB C XPOHUYECKMM T[/IOMEepPYNOHePUTOM Ha pasfiMyHbIX crtagmax XbIl
Habno4aTCsA Npn NnomMeLLeHnn Kposu B pacTeopbl biaCl o1 0,5 % a0 0,3 %.

Tak y naumeHtoB ¢ XI, XbBIM 1 npu 0,5 % pacteope NaCl nokasartenb
OCMOTMYECKOIN CTONKOCTUN 3PUTPOLMTOB HE3HAUUTENIbHO MEHbLLIE KOHTPO/ILHOr0, Npw
0,45 % pacTBOpe Xnopuga HaTpus APUTPOLUTBLI BOMbHBLIX AaHHOW TPYMMbl 3aMeTHO
MeHee YCTON4YMBbI K rnoocMoTmyeckomMy remonunsy. Mpum 0,35 % un 0,3 % pacTBopax
NaCl nokasaTe/lb OCMOTWYECKOW PE3UCTEHTHOCTM  HEe3HauuTeNlbHO  60sbLue
KOHTPO/LHOTO.

KpuBass  OCMOTMYECKON  PE3UCTEHTHOCTW  3PUTPOLUTOB Yy OOJIbHBIX
XPOHUYECKUM TiomepynoHegputoM, XBIM 2 Hanbonee oT/iMYaeTcsa OT MOLOOHOM
KPUBOWM B Tpynne 340POBbIX JHOAen.  SpUTPOuMTbl  MauMeHTOB  AaHHOM
HO30/10MMYeCKOW rpynnbl HaMMeHee YCTOMYMBBI K X nomewleHuto B 0,5 % u 0,45 %
pacTBOPbI X/I0pUAa HaTpus, nokasaTesib remMonmsa B rpynne 6osbHbIX ¢ XIT, XBI1 2
NPy AaHHbIX KoHueHTpaumsax NeCl Bbilwe, yemMm BO BCEX OCTa/lbHbIX rpynnax. B
Toukax 0,35 % n 0,3 % blCl nokasaTenn remonmnsa IpUTPOLIUTOB Yy NauneHToB ¢ X,
XBI1 2 naeHTUYHbI TakoBbIM Y NauneHToB ¢ XIT, XBI 1



Kpusasg 0cMOTHYECKOTO IeMOJIM3a 3PUTPOLIMTOB B IpyIIe HauueHToB ¢ XI,
XBIl 3 mnpakTuuecku WACHTUYHA MOAOOHON KPHBOW, 3apEerUCTPUPOBAHHON Y
naumenTtoB B rpynne XI, XBII 1. Ornuumem sBISeTcss TO, YTO CTOMKOCTH
sputpouToB B pactBopax 0,35 % u 0,3% NaCl conocraBuma ¢ rpymnmoil KOHTpoIIs, a
He ¢ rpynnoi XI', XBIT 1.

Y nammentoB ¢ X[, XBII 4 sputpouutel 007aJaOT BBIPAKEHHOU
YCTOHYMBOCTHIO Npu MX nomemieHun B 0,45 % pactBop NaCl, nanHas CTOHKOCTB
BBILIE, YEM BO BCEX JPYIMX IPyMIax, KpOME KOHTPOJIbHON. CTOMKOCTb 3pUTPOLIATOB
B pactBopax ¢ 0,35 % u 0,3 % xyopuna Harpus y nauueHtoB ¢ XbII 4 cragum Ha
()OHE XPOHHYECKOTO IJIOMEPYIOHE(PUTA BBHINIE, MO CPAaBHCHUIO CO BCEMHU
CPaBHUBAECMBIMHU IPYIIIAMH, B TOM YHCJIE BBILIE U [0 CPABHEHUIO C KOHTPOJIEM.

KpuBasg OCMOTHYECKOW PE3UCTEHTHOCTH OJPUTPOLMTOB Y MALUEHTOB C
xpoHuueckuM riomepyiaoHedpuroM, XbII 5 cranguu, HaxoAAMKUXCS HA TEMOANAIIA3E
B Havaine, npu koHieHTpammu NaCl 0,5 % u 045 % MNOBTOPSET KPUBHIE
TUIIOOCMOTHYECKOTO reMOou3a 3putpouuToB y manueHToB rpymm XI', XBIT 1 u XTI,
XBII 3. B pactBopax ¢ koHueHTpaumsmu xjopuaa Harpus 0,35 % u 0,3 %
sputpountbl O6onpHbIX XI, XBII 5 o0magaroT HaMMEHbLICH CTOWKOCTBIO TIO
CPaBHEHHIO CO BCEMH OCTAIBHBIMU I'PYIITAMH.

B wrore MOXHO chemarb BBIBOA, YTO M Y MALMEHTOB € XPOHUYECKUM
NUEIOHEPPUTOM My  TMANACHTOB C  XPOHUYECKHM  [JIOMEPYJIOHEYPUTOM
OCMOTHYECKAsT CTOMKOCTh SPUTPOLIUTOB OTJIMYAECTCA OT KOHTPOJIBHBIX IMOKAa3aTeseil.
Cnenyer OTMETHTH, YTO Yy OOJIBHBIX XPOHMUYECKAM NUEIOHE()PUTOM HAMMEHbINAS
YCTOWYMBOCTH SPUTPOLIMTOB B THIIOOCMOTHYECKUX cpenax Hadmoaaetcs npu XbIT 4
crazui 1 XbBII 5 cragum A0 TOOKIIOUECHUS 3aMECTUTEIBHOW Tepamnuu, TMOCIE
[IEpEBOJA MALMEHTOB HA CUCTEMHBIA TeMOAWAIN3 YCTOWYHMBOCTH JPUTPOLIUTOB B
pacTBopax ¢ paznuuyHoil koHneHTpauueid NaCl noBwIlIaeTCs, HO HE JOCTUTacT
KOHTPOJIBHOH. Y MAlMEHTOB € XPOHHUYECKUM TJIOMEPYIOHE(PPUTOM HAMMEHbILAS
OCMOTHYECKAsI PE3UCTECHTHOCTh SPUTPOLMTOB HAONIOAACTCS B Tpynmne OOJBHBIX C
XBIT 2 cragmu, Hanbonbmas — y OonpHbIx ¢ XbBII 4 cramuu. Takum oOpazowm,
TEHJICHIIUU U3MEHEHNUS OCMOTHYECKON PEZUCTEHTHOCTH S3PUTPOLIMTOB B 3aBUCUMOCTH
OT CTaJuWW XPOHWUYECKOW OOJNE3HM MOYEK PAJAMKAIBHO OTIMYAKOTCS B TpymHmax
OONBHBIX XPOHUYECKUM MUETOHEPPUTOM U XPOHHUECKUM TJIOMEPYIOHEQPHTOM.

OO01ras ocMOTHYECKass CTOMKOCTh SPUTPOLIUTOB 3aBUCUT OT MpeoOnanaHus B
KPOBH Pa3IMYHBIX IOIYJIALAI 3PUTPOLUTOB. BBICOKOCTOWKOMN, CPEAHECTOMKON M
HU3KOCTOMKONW. Jlyig omnpeneneHus OAHHBIX NONYJALUNA DPUTPOLMTOB B KPOBH
30POBBIX JIFOACH M MALMEHTOB C XPOHMYECKOH OOJIE3HBIO MOYEK ObUT MPOBEICH
KJIACTEPHBIN aHaJIN3. Bee nmokasarenei OCMOTHYECKON PE3UCTEHTHOCTH IPUTPOLIATOB
BO BCEX rpynnax ObutM OOBEIMHEHBI U PA3ACiCHBl HA TPU Kiactepa MeToaoMm K —
cpenHux. JlaHHbple KiacTepel NpeAcTaBieHbl Ha pucyHke 10. IlepBerid kmacrep
COOTBETCTBYET BBICOKOCTOMKHM DPUTPOLIATAM, BTOPOH - CPEAHECTOUKHUM, TPETHI —
HA3KOCTOMKUM.
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KoHueHTpauusa blaCl, %

'inactep 1 Knactep 2 Knactep 3

PucyHok 10 - Pa3fieneHune Bcex NoslyYeHHbIX OCMOTUUYECKUX 3pUTPOrpamMm Ha
KnacTepbl

[anee Becb MaccuB [aHHbIX Obl1 BHOBb pas3feneH Ha uccrefyemble rpynneol,
3TO MO3BOMWUIO MONYYUTb CBELEHWA O HaMuum u npeobnafaHuy pasInyHbIX
nonynaumni 3puTPOLMUTOB B Pas/IMyHbIX rpynnax WUCXoA4A W3 BCell BblOOPOYHOWA
COBOKYMHOCTU. Pa3feneHne 3puTpoOLUTOB MO OCMOTUYECKOW CTOMKOCTWM B rpynne
KOHTPONA 1 B rpynnax nauneHToB C XPOHUYeCKOW 60Ne3HbI0 MOYeK NpeAcTaBeHbI
Ha pucyHkax 11 - 22.

PucyHok 11 - PasgeneHue aputpountoB PucyHoK 12 -PasfeneHune apuTpoUnTOB
MO OCMOTWYECKOW CTOMKOCTWU B rpynmne  no 0CMOTMYECKOW CTOMKOCTMW B rpynre
KOHTpONA naumeHToB ¢ XI1, XbI 1



B KoHTponbHOW rpynne (pucyHok 11) y 66,67 % (41,50 %; 85,04 %)
YYaCTHMKOB WCCMeAoBaHMs B KpPOBW Mpeo6ragaeT Monynsaums BbICOKOCTOMKMX
apuTpoumnTos, y 33,33 % (14,96 %; 58,50 %) - cpedaHECTONKMX 3puUTpouuTOoB. B
rpynne 340P0BbIX /IOAEN He BbISB/IEHO HW OQHOr0 NpPeAcTaBuUTeNs C npeobnagaHnem
B €ro KpoBW NOMy/sAUUN HU3KOCTOMKNX 3PUTPOLUTOB. Y MaLMeHTOB C XPOHUYECKUM
nuenoHeputom, XbBIM 1 (pucyHok 12) npeobnagaHve B KPOBWU BbICOKOCTOMKUX
apuTpounToB BbifBNseTcs B 25,00 % (10,81 %; 47,25 %) cnydaeB, CPefHECTONKNX
apuTpoumTos - B 40,00 % (21,83 %; 61,40 %) cny4aes, HU3KOCTONKNX 3pUTPOLINTOB
- B 35,00 % (17,99 %,; 56,84 %) cnyyaes.

PucyHok 13 - Pa3geneHune aputpoumtos PuUcyHOK 14 - Pa3geneHune apuTpoUnTOB
MO OCMOTUYECKON CTOMKOCTM B rpynne Mo OCMOTUYECKON CTOMKOCTU B rpynne
naumeHToB ¢ XI1, XBI1 2 naumeHToB ¢ XI1, XbI 3

Y 30,43 % (15,41 %; 51,06 %) naumeHToB 13 rpynnbl XM, XBIM 2 (pUcyHOK
13) B KpoBM npeob6nagaet nonynsuus BbICOKOCTOMKUX 3puTpoumToB, y 43,48 %
(25,61 %; 63,21 %) - nonynAunsa cpefHecTOMKNX apnuTpoumnTos, y 26,09 % (12,26 %;
46,76 %) - nonynayuMa HU3KOCTOMKMX 3apuTpouuTtoB. B rpynne 60nbHbIX
XpoHuyecknum nuenoHegputom, XbIM 3 cragun (pucyHok 14) y 15,38 % (3,10 %;
43,46 %) naymMeHTOB B KPOBM NpeobiafatoT BbICOKOCTOMKME 3pUTPOLNTDI, Y 46,15 %
(23,19 %; 70,87 %) - cpefHecTolMKuMe apuTpouUnThl, y 38,46 % (17,60 %; 64,59 %) -
HNU3KOCTONKNE 3PUTPOLUTSI.

Cpen 60MbHbIX XpPOHUYECKUM nuenoHedputom, XBI 4 ctagun (pucyHke 15)
BbICOKOCTOMKME 3puUTpouuTbl npeobnaganu B kposum 11,11 % (0,18 %; 45,67 %)
NnayMeHTOB [aHHOW rPynmnbl, CPeAHECTONKNE 3PUTPOLUTLI - B KpoBU 44,44 % (18,84
%; 73,37 %) NnauneHTOB, HU3KOCTOMNKNE 3pUTPOLNTLI Npeobnagany B KPOBU Takxe y
44,44 % (18,84 %; 73,37 %) naumeHtoB. B rpynne 601bHbIX XPOHUYECKUM
nuenoHepputom, XBIM 5 cTraguM [0 MPUMEHEHUA TremofunanvMsa B KayecTBe
OCHOBHOro cnoco6a nevyeHumsa (pucyHke 16) y 12,50 % (0,11 %; 49,22 %) naumeHTOB
B KpoBM npeo6nafaeT nonynsuns BbICOKOCTONKUX apuTtpounTos, y 37,50 % (13,49
%; 69,62 %) - nonynauns cpeaHecToOMKUX aputpounTos, y 50,00 % (21,52 %; 78,48
%) - nonynauma HU3KOCTONKNX 3PUTPOLMTOB.



Knactep 1 Knactep 2 Knactep 3 Knactep 1 Knactep 2 Knactep 3

PucyHok 15 - Pa3geneHune aputpoumtoB PuUCYHOK 16 - Pa3geneHne apuTpoUnTOB
MO OCMOTMYECKOWN CTOMKOCTWU B rpynne  Mno OCMOTMYECKOW CTOMKOCTU B rpynne
naumeHToB ¢ XI1, XBbI1 4 nauyueHTos ¢ XIM, XBIM 5 (go gnannsa)

Knactep 1 Knacrep 2 Knactep 3 Knactepi Knactep 2 Knactep 3

PucyHok 17 - Pa3geneHune aputpoumtoB PucyHok 18 - Pa3geneHune apuTpoUnTOB
MO OCMOTWYECKOW CTOMKOCTWU B rpynmne  no 0CMOTMYECKOW CTOMKOCTMW B rpynre
nauneHTos ¢ XTI, XbIM 5 (ananus) naumeHToB ¢ XI, XbIM 1

Y nayMeHToB C XpOHUYeCKUM nuenoHedpputom, XbBIM 5 ctagum, nonyyarowmnx
3aMeCTUTeNlbHY0 Tepanuio remoguanusoMm (pucyHok 17) npeobnajgaHne B KpPOBU
BbICOKOCTOMKMX 3puTpounToB Habnopaetca B 39,47 % (25,57 %; 55,31 %) cny4aes,
CpefgHecToMKux asputpounutoB - B 44,74 % (30,14 %; 60,30 %) cnyuvaes,
HNU3KOCTOMKUX apuTpounTos - B 15,79 % (7,06 %; 30,80 %) cny4aes.

B rpynne 60/bHbIX XPOHMYECKUM rnomepynoHeputom, XBIM 1 cTagum
(pncyHok 18) y 33,33 % (9,25 %; 70,43 %) nauMeHTOB B KpoBM npeobnagaer
nonynauusa BbICOKOCTOMKMX 3putpountos, y 50,00 % (18,76 %; 81,24 %) -
nonynsaums CcpefHeCcTOMKUX sputpoumnTos, y 16,67 % (1,14 %; 58,22 %) -
nonynauns HU3KOCTONKUX 3pUTPOLMUTOB.



Knactep 1 Knactep 2 Knactep 3

PucyHok 19 - Pa3geneHne aputpoumtoB PucyHok 20 - Pa3geneHne apuTpouUnToB
MO OCMOTUYECKOW CTOMKOCTWU B rpynmne  no 0OCMOTMYECKOW CTOMKOCTMW B rpynre
nauneHTos ¢ XI', XbBI 2 nauneHTos ¢ XI, XbBI 3

Cpegn 60/IbHbIX C XPOHWYEeCKUM rfomepynoHedputom, XBIM 2 craguu
(pcyHOK 19) He 3aperMcTpMpoBaHO HU OAHOrO cfiyyas ¢ npeob6nafaHMeM B KPOBM
nayneHTa BbICOKOCTOMKMX 3pUTPOLUTOB, CPeAHECTOMKNE 3pUTPOLMTLI NpeobnajaroT
B KPOBWM nayumeHToB faHHon rpynnbl B 33,33 % (9,25 %; 70,43 %) cnydaes,
HNU3KOCTONKNE 3puTpoumnThl - B 66,67 % (29,57 %; 90,75 %) cnydyaeB. Y 42,86 %
(15,75 %; 75,02 %) naymeHTtoB M3 rpynnbl XI, XBI 3 (pucyHok 20) B KpoBM
npeobnagaet nonynaumsa BbICOKOCTOMKUX 3PUTPOLMTOB, Y TakKOro >e MpoLeHTa
nayuMeHToB 42,86 % (15,75 %; 75,02 %) B KpoBM npeobnagaer nonynayms
CpeAHeCTOMKMUX 3puTpouuTOoB, U NUwb y 14,29 % (0,53 %; 53,35 %) - nonynauuns
HNU3KOCTONKUX 3pUTPOLMTOB.

Knactep 1 Knactep 2 "*— éKnactep 3

PucyHok 21 - Pa3geneHue apuTpoumuToB PUCYHOK 22 - Pa3geneHue 3puTpoLmnToB
MO OCMOTUYECKOW CTOMKOCTU B rpynne  no OCMOTMYECKOM CTOMKOCTW B rpynne
nauueHToB ¢ XI', XbI 4 nayueHTos ¢ XIT, XBI 5 (gnanuns)

B rpynne 60/1bHbIX XPOHMYECKUM rrnomepynoHedpurom, XBI 4 cragum
(pncyHok 21) y 50,00 % (21,52 %; 78,48 %) nauweHTOB B KPOBM npeobnagatoT



BBICOKOCTOMKME 3puTpouuthl, v 37,50 % (13,49 %; 69,62 %) — cpeaHecTolKue
sputpouutsl, y 12,50 % (0,11 %; 49,22 %) — Hu3KocTOiKuE 3pUTpoLMTHL. Cpeau
OonbHbIX ¢ auarHo3om XbBIl 5 craguM XpOHMYECKWH  TIIOMEPYJIOHE(DPUT,
OPOXOISIIMX CUCTEMHBIM remMoauanu3 (PUCYHOK 22), BBICOKOCTOHKHE 3PUTPOLUTHI
npeoOnaaanu B kpou 28,57 % (13,56 %; 50,21 %) maumeHTOB, CPEIHECTONKUE
SPUTPOLUTHL - B KpoBu 42.86 % (24,44 %; 63,48 %) manueHTOB, HU3KOCTOHKHE
SPUTPOLUTHI peodnatany B KpoBu Takxke y 28,57 % (13,56 %; 50,21 %) maunueHToB.

Takum 00pa3oM, MOXKHO CAENATh BBIBOJA, YTO B KPOBH 3J0POBBIX JIFOACH
npeodafaroT MOMYJSLUN  BBICOKOCTOMKUX W CPEAHECTOMKUX 3pUTPOLMTOB. B
Ipynmax NalueHTOB C XPOHUYECKOW OONE3HBI0 MOYEK HMEKTCS OONBHBIE C
npeodlalaHieM B MX KPOBM MONYJSLUM HU3KOCTOHKHX SPUTPOUMTOB. [Ipruem y
naimeHToB ¢ XbII, pa3BuBmieiics Ha (OHE XPOHUYECKOTO mMHeNoHE(DpUTa, C
ycyryonenuem craauu  XbI1 yBenmuuBaeTcs [a0Jis NAUMEHTOB, B YbC KPOBHU
npeodafaroT HU3KOCTOMKHE SPUTPOLUTHI, 3TA 3aKOHOMEPHOCTh HAOMIOAACTCS 0
nepesoaa nauueHToB ¢ XbII 5 cragum Ha remomuanins. Y TeMOIMAIU3HBIX
NAlUECHTOB C XPOHUYECKUM MUENOHE(PUTOM AOJIS JHIL ¢ MPeoOnalaHueEM B KPOBU
HA3KOCTOMKUX DJPUTPOLIMTOB 3aMETHO CHIKaeTcs. Y mamueHtoB ¢ XbII,
pa3BuUBLIEiiCS HA (POHE XPOHUUYECKOTO IIOMEPYIOHE(PPUTA, HEBO3MOXKHO MPOCTIEANTD
YETKYHK) 3aKOHOMEPHOCTh MO YBEJIMYEHUIO WA YMEHBIICHWIO AO0JIM OOJIBHBIX C
npeodlalaHieM B KPOBM HM3KOCTOWKMX spurpountoB. Hawmbosiee 3ameTHBIC
WU3MECHEHUS B PA3ACIICHUN SPATPOLUTOB M0 OCMOTUYECKOW CTOHKOCTH Ha Pa3IMYHBIC
nomyJsi HadmogaroTes B rpynne 6onpHbIx ¢ XI', XBIT 2. B 310ii rpynne BooOie
OTCYTCTBYIOT JIMIA, B KPOBM KOTOPbIX NPeoOIaaar0T JSPUTPOLUTHI  BBICOKOH
TMIIOOCMOTHUYECKON CTOMKOCTH. DTO COMOCTABUMO € TEM, UYTO KPUBask OCMOTHYECKOM
PE3UCTEHTHOCTH 3PUTPOLMTOB, 3apErHCTPUPOBAHHAS B JAHHOW rpymnmne Haubolee
OTJIMYAETCS OT KPUBBIX, HAOJIFOIAEMbIX KAK Y 3[I0POBBIX JIOACH, TAK U 'y MALlUEHTOB C
XPOHUYECKOH O0sie3HbI0 MoYeK. M cxons M3 MOMYYEHHBIX JAaHHBIX, MOKHO CIIENATh
OPEINOJIOKEHUE, YTO HA OCMOTHUYECKYH) CTOWKOCTh SPUTPOLIMTOB BIMSET HE TOJIBKO
CTaausl XPOHUYECKOH OOJE3HM MOYEK, HO M MATOrCHETUUYECKUE ACMEKThl Pa3BUTHS
MCXOJHOW HO30JIOTHH, B PE3yJIbTaTe KOTOPOil U pazBuiiack XbI1.

Ha pucynkax 23 — 34 npenctaBicHbl KPUBBIC M3MEHEHUST 00bEMA 3PUTPOLIMTOB
B aMMOHUIHON cpene. Hyneras Touyka Ha ocu aOCIMCC — 3TO MCXOJHBIM 00BEM
SPUTPOLIATOB, 3AMEPEHHBIA 10 MOMEUICHUS SPUTPOLIMTOB B AMMOHHUHYIO CPELy,
nocineAyromue 8§ Touek — 310 3aMmepbl nokazarenss MCV B mpouecce MHKyOaumuu
KPOBHU B U30TOHUYECKOI aMMOHUIHOM Cpeie B TEUECHUE 15 MUHYT.

VY 340pOBBIX JIHIL (PUCYHOK 23) SPUTPOLMTHI, MOMEIIEHHBIE B H30TOHUYECKYIO
AMMOHHWHYIO CpPEAy, YBETUYMBAKOTCI B 00BEME A0 NOCTHXKEHUS MaKCUMAIBHOIO
MCV. 3nauenne makcumanbHOro MCV HoCTHraercs B pas3IMUHbIE BPEMEHHBIC
Toukn. Tak y 15,63 % (6,39 %,; 32,23%) 300poBBIX OOCIEAOBAHHBIX OOBEM
SPUTPOLIUTOB MAKCHUMAJIEH B 1 MUHYTY HMHKyOauuu, Aajgee MPOUCXOIUT pa3phiB
MeMOpaHbl SPUTPOIIUTA U O0BEM KIIETKH PE3KO cHUxkaeTcsa. Y 59,38 % (42,23 %;
74,51 %) oOcnenoBaHHBIX JIML JAHHOW TPynmnbl HAMOOJBIIMA OOBEM SPUTPOLMUTHI
JOCTUTAIOT HAa 3 MUHYTe UHKyOaumu, y 25 % (13,03 %; 42,33 %) oOcnenoBaHHbIX —
Ha 5 MUHYTE.

51



B rpynne KOHTPOnS



B nauneHToB ¢ XI1, XBIT 2

Y nauMeHTOB C XpoHuyeckum nuenoHedputom, XBIM 1 (pucyHok 24)
HabnLaeTcs MHOe MO CPABHEHMIO C KOHTPONEM pacnpefe/ieHne KPpUBbIX M3MEHEHUS
06bema 3puTPOLUTOB B aMMOHUIHOW cpefle. B faHHOI rpynne OTCYyTCTBYeT KpuBas C
MaKCUMasibHbIM 06BEMOM 3pUTPOLMUTOB Ha 1 MUHYTe MHKY6aLMK, a NOMUMO KPUBbIX
c nukaMn MCY Ha 3 1 5 MUHYTax, NOABNAETCA KpMBaa C MMKOM Ha 7 MUHYTe. TakK, y
47,06 % (26,16 %; 69,04 %) 6onbHbiXx XI1, XBM 1 cTaguM 3puUTpPoOLUTHI
YBENMUYMNBaKOTCSH B 06beMe B TeYEHME NEPBbIX 3 MUHYT UHKYyb6auun, y 41,18 % (21,26
%; 64,05 %) - B TeyeHue nepsBblX 5 MuHYT, a y 11,76 % (2,03 %; 3559 %) -
APUTPOLUTLI YBETUYNBAIOTCA B 06BbEME B TEYEHME 7 MUHYT UHKYbOaLun.

B rpynne 60/bHbIX C XpPOHMYECKUM nuenoHepuTom, XbIM 2 ctagnmn (pUCyHOK
25) HabnwpgalTCca YeTblpe TuMa KPWMBBIX W3MeHeHWs o6bemMa 3pUTPOLMTOB B
aMMOHWIHON cpepe. Mukn MCY 3apeructpupoBaHbl Ha 1, 3, 5 n 7 MUHyTax
NHKy6aumn. Y 5 % (0,91 %; 25,41 %) 60/1bHbIX KpnBas nameHeHns MCY nmeet nuk
Ha 1 MuHyTe UHKy6aumnun, y 30 % (14,32 %; 52,13 %) - Ha 3,y 55 % (34,19 %; 74,19
%) -Ha 5,y 10 % (1,57 %; 31,32 %) - Ha 7.

Hanbonee 3ameTHble M3MEHEHWUS 3PUTPOLMUTOB B OTBET Ha MX MOMeLLeHne B
aMMOHWIHYIO cpefdy HabntofalTcA y nauneHToB C XPOHUYECKUM MUeNIOHEePPUTOM
XBI 3, 4 n 5 ctagunii. B faHHbIX rpynnax nosiBAAKTCSA KPUBblE N3MEHEHUA 06bema
3PUTPOLUTOB C MUKOM Ha 9 MUHYTE UHKY6aL MW,



B nauneHTos ¢ XI1, XBI1 3



B nayuneHTos ¢ XI1, XbI 5 (go amannsa)



Y 60nbHbIX ¢ XIM, XBIM 3 (pucyHok 26) B 8,33 % (0,66 %, 37,53 %) cny4yaes
MUK 3pUTPOLUTAPHOTO 06beEMa B aMMOHUWHOWN cpefe NPUXOAUTCH Ha 1 MUHYTY
UHKyb6aumn, B 41,46 % (19,26 %; 68,11 %) cnydaeB - Ha 3 MUHYTY, B 33,33 %
13,55%; 61,20 %) cny4aeB - Ha 5 muHyTy, 1 no 8,33 % (0,66 %, 37,53 %) cnyyaes
Ha 7 1 9 MUHYTHBI.

B rpynne nayueHtoB ¢ XI1, XBI 4 (pucyHok 27) nuk MCY Ha 3 MuHyTe
NHKYyb6auun BcTpeyancsa B 55,56 % (26,63 %; 81,16 %) cny4yaeB, Ha 5 MUHYTe - B
22,22 % (5,34 %; 55,72 %) cnydyaes, Ha 7 muHyTe - B 11,11 % (0,18 %; 45,67 %)
cny4yaes, M Ha 9 MuHyTe - Takxke B 11,11 % (0,18 %; 45,67 %) cnydaeB. Cpeau
o6cnepgoBaHHbIX 60nbHbIX ¢ X[, XBM 4 nuk MCY HM B OAHOM C/lyyae He
Habntoganca Ha 1 MMHyTe NHKyb6auuu.

Y naymeHToB ¢ XI1, XBIll 5 cTagun, KoTopble ewe He nonyyann remogmanns
(PMCYHOK 28) OTCYTCTBYHOT KPMBbIE U3MEHEHUSA 3PUTPOLUTAPHOIO 06BbEMA C NMUKaMK
Ha 11 7 MuHyTax MHKyb6aumn. NMuk MCY Ha 3 MUHYTe MHKY6auun 3puTpoumTOB B
aMMOHMIHON cpeae Habnwopaetcs y 57,14 % (24,98 %; 84,25 %) naymeHToB, Ha 5
MUHYTE - Yy 28,57 % (7,56 %; 64,76 %) nayueHToB, Ha 9 MuHyTe - y 14,29 % (0,53
%; 53,35 %).

Y 60/IbHbIX XpOHW4YecKUM nuenoHedgputom XbBIT 5 craguu, nonydvarowmx
remoaunanus (pUCyHok 29), oTCyTCTBYeT KpuBas nameHeHna MCY ¢ MaKCMMyMOM Ha
7 MWHYTe WHKy6auuMn 3pUTPOLMTOB B aMMOHWAHOW cpepe. PacnpefeneHue
BCTPEYAEMOCTN MAKCMMYMOB Ha APYrux MUHyTax MHKy6aLuum BecbMa paBHOMEPHOE,
Tak Nk MCY Ha 1, 3 n 9 muHyTtax BCcTpeyvaetcd B 22,22 % (5,34 %; 55,72 %)
cny4yaes, a Ha 5 MuHyTe - B 33,33 % (11,73 %; 64,91 %) cny4aes.

B nayneHTos ¢ XI, XbI 1
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B naumeHToB ¢ XI", XbI1 2

B rpynne 60MbHbIX C XPOHWUYECKMM rnomepynoHepputom, XbIM 1 craguu
(pucyHok 30) HabngatoTca YeTblpe TUMNa KpUBbIX n3mMmeHeHns MCY B aMMOHUIAHOW
cpege. Y 16,67 % (1,14 %; 58,22 %) 6GONbHbIX KpuBas M3MeHeHUs ob6bema
3pPUTPOLMUTOB UMeET NUK Ha 1u Ha 7 MUHYTax UHKyb6aumun, y 33,33 % (9,25 %; 70,43
%) - Ha 3 U 5 MUHYyTax.

Y nauymnentoB ¢ XI, XBIN 2 (pucyHok 31) B 33,33 % (9,25 %; 70,43 %)
CNyyaeB MUK 3pUTPOLMUTAPHOro 06beMa B aMMOHWIHOW cpefe NPUXOAUTCA Ha 3
MUHYTY MHKYyb6aunu, B 50 % (18,76 %; 81,24 %) cny4daeB - Ha 5 MUHYTY, B 16,67 %
(1,14 %; 58,22 %) cnyvaeB - Ha 7 MuHyTYy. Cpean obcnefoBaHHbIX 60bHbLIX ¢ XTI,
XBM 2 makcumym MCY HM B OOHOM Cnyyae He Habnwogancd Ha 1 MUHYyTe
NHKYyb6auunn.

B rpynne naumeHTtoB ¢ XI, XBIM 3 (pucyHok 32) nuk MCY Ha 1 un Ha 7
MUHYTax MHKybauumn scTpeyancsa B 14,29 % (0,53 %; 53,35 %) cny4yaes, Ha 3 MUHYTe
- B 71,43 % (35,24 %; 92,44 %) cny4aeB, Ha 5 MuHyTe - B 0 % cnyyaes.

Y 60nbHbIX ¢ XIT, XBIM 4 (pucyHok 33) B 25 % (6,31 %, 59,91 %) cny4yaeB nNuk
apUTpPOLMUTAPHOro 06bEMA B aMMOHWUNHOWN cpefe NPUXOAUTCA HAa 3 U 7 MUHYTY
NHKy6aumn, B 50 % (21,52 %; 78,48 %) cnyyaes - Ha 5 MUHYTY.

B rpynne naumeHtoB ¢ XI, XBIN 5 (ananus) (pucyHok 34) y 20 % (4,59 %;
52,06 %) 60/1bHbIX KpMBasi U3MeHEHMA 06beMa IPUTPOLUTOB MMEET MUK HA 3 MUHYTE
NHKy6auunun, y 70 % (39,23 %; 89,67 %) - Ha 5 muHyTe, 10 % (0,39 %; 42,60 %) - Ha
7 MUHYTE.



B nayueHToB ¢ XI, XBI1 3



B nauneHToB ¢ XI, XbI 5 (ananns)

Takum 06pa3oM, y 60/bHbIX XBI1, He 3aBUCUMO OT MCXOAHOM HO30/10rUK,
OTBET 3PUTPOLMTOB MPU KX MOMELLEHUN B aMMOHWIAHYKO cpedy OTAMYaeTcs OT
OTBeTa 3PUTPOLMUTOB 3[0POBLIX MIHOAENA. Y MaUMeHTOB C XPOHMYECKOW 60/1e3HbI0
MOYeK 3pUTPOLMTLI YBENNYMBAKOTCA B 0ObeMe 3a 6onee A/MTeNlbHOE Bpems. Tak,
€C/I B KOHTPO/IbHOW rpynrne MakCMMyMbl 06beMa 3pUTPOLIUTOB PErUCTPUPYIOTCA Ha
1, 3 1 5 MUHYTax, TO Y NaLUMEHTOB C XPOHNUYECKUM TNOMEPYNOHEPUTOM NOAOGHLIE
MUKW TatoKe HabNAaTCAa Ha 7 MUHYTE MHKYy6auun, ay NauMeHToB C XPOHUYECKMM
nmnenoHeqpMTOM He TOMIbKO Ha 7 MUHYTE, HO M Ha 9. o HalleMy MHEHUIO OCHOBHYHO
pofib B MOAOOHOM «3anasfblBaHWM» B YBE/IMYEHUN OO6bema 3PUTPOLIUTOB Y
naumeHToB ¢ XBI1 nrpaet CHMXeHME aKTUBHOCTU MeMOpPaHHbIX MOHHbLIX KaHasoB, a B
4acTHOCTM 6esika nosockl 3.

B T1abnuue 10 n Ha pucyHkax 35 1 36 npuBeAeHbl rnokasaTenn NU3MeHeHus
obbema 3pUTPOLIUTOB U CKOPOCTU MPUPOCTa 06beMa 3pUTPOLUMUTOB Y MALMEHTOB C
XBI1, pa3BuBLIeiCca Ha PJOHE XPOHNYECKOIO MUenoHeppuTa.

Y nayneHToB C XPOHWYECKUM MUEeNOHe()pUTOM MOKasaTe/lb W3MeHeHUs
obbema apuTpouUnToB (PUCYHOK 35) B pasHbIX rpyrnnax MeHSeTCA He3HauyMTe/lbHO U
beccucteMHo. [OCTUrHYTbIA YPOBEHb P ANA KpuTepus Kpackana-Yonnmca Takxke
CBMAETENbCTBYET 006 OTCYTCTBMM CTATUCTUYECKU 3HAYMMbIX pasnumumnini A MCY B
rpynnax cpaBHeHus. Ha aToM hoHe, MOXHO MpocneanTb TEHAEHUMIO K YMEHbINEHWUIO
CKOpPOCTW npupocTa o0b0bema 3pUTPOUMUTOB (PUCYHOK 36) Yy MaumeHToB C
XPOHMYECKMM MNENIOHePUTOM MO CPaBHEHUIO C KOHTPOoeM. py 3TOM HavMeHbInas
ckopocTb npupocta MCY 3apeructpupoBaHa Yy MaUWMEHTOB C XPOHUYECKUM



nuenoHedpuTOM, NOMyYalOLWMUX 3aMECTUTENbHYIO Tepanuio remoanannsom. OfHaKo
NaHHble U3MEHEHUS TaKXKe CTAaTUCTUUYECKMN He 3HAUYUMBI.

Tabnuua 10 - MNMoka3aTenn naMeHeHns obbema aputpoumtoB (A MCY) n ckopocTu
npupocTta obbvema aputpoumtoB (13 MCY) y nayueHToB ¢ XBI1, pa3suBLIenca Ha
(hOHEe XPOHWMYECKOro nuenoHeppuTa

["pynna AMCY, £b BMCY, il /Tin
MegunaHa (KBapTunm)
KoHTpo/b 7,95 (6,95; 8,73) 2,37(1,87; 2,66)
X, XbIM 1 7,40 (6,10; 8,40) 1,83 (1,48; 2,10)
X, XbI 2 8,40 (6,67; 9,80) 1,77 (1,62; 2,34)
X, Xbn 3 7,85 (5,58; 12,15) 2,06 (1,61; 2,62)
X, XbI 4 8,00 (6,10; 9,20) 1,7 (1,46; 2,47)
XM, XBIN 5 (no anannsa) 8,60 (6,85; 10,30) 2,10 (1,32; 2,59)
X, XBI 5 (gnanun3) 6,90 (4,70; 8,80) 1,46(1,04; 2,30)
Kputepun KPaCKana-YOnnmca, 0,7458 0,3039
AOCTUTHYTbIN YPOBEHb P
* - CTAaTUCTUYECKM 3HAUYUMble pasnnyuns
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PucyHok 35 - [narpamMmmbl n3ameHeHUs obbema aputpountos (A MCY) y nauneHToB
¢ XBbI1, pa3suBLUECSA HA JOHE XPOHMUYECKOr0O NuenoHeppuTa



w w b MeguaHa
L *- O 25%-75%
X. X I Mn-Max
X

PucyHok 36 - [uarpamMmmbl MU3MEHEHUSA CKOPOCTKM NpupocTa obbema
sputpounToB (0 MCY) y naumneHtoB ¢ XbI'T, pa3BuBLUENCS HA POHE XPOHMUYECKOTO
nuenoHedpuTa

B Tabnuue 11 u Ha pucyHkax 37 n 38 npuBeaeHbl MokasaTtenm M3MeHeHUs
o6beMa 3pUTPOLUTOB U CKOPOCTU MpupocTa obbemMa 3pUTPOLUTOB Yy MNALUEHTOB C
XBrl, pa3BuBLIEACA HA (JOHE XPOHUYECKOTO FNOMepYNoHedpuTa.

Tabnmua 11 - MNokasaTenn nameHeHns obvema aputpounutoB (A MCY) n ckopocTu
npupocTta obbvema aputpoumtoB (O MCY) y naymeHToB ¢ XBI1, pa3suBLIeica Ha
(hOHEe XPOHWMYECKOro rnomMepynoHedpuTa

Mpynna AMCY, Ib M MCY, I'r/Tin
MegunaHa (KBapTunm)
KoHTpo/b 7,95 (6,95; 8,73) 2,37(1,87; 2,66)
X, XbBIM 1 8,05 (3,51; 8,50) 1,65 (1,39; 1,78)
XTI, XbM 2 9,73 (9,29; 10,05) 1,88(1,66; 1,96)
XI, XBIn 3 6,20 (5,40; 8,45) 2,07(1,80; 2,82)
XTI, XbI 4 10,90 (6,03; 15,18) 2,14 (1,71; 2,75)
XTI, XBIM 5 (gnanus) 6,65 (5,60; 9,03) 1,61 (1,15; 2,05)

Kputepuii Kpackana-Yonnuca,
AOCTUTHYTbIN YPOBEHb P
*-CTaTUCTUYECKMN 3HAYMMbIE pa3Inymns

0,3426 0,0738
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PucyHok 37 - [unarpaMmbl n3MmeHeHUs ob6bema aputpoumtos (A MCY) y nauneHTOB
¢ XBbI1, pa3suBLUeics Ha POHE XPOHUYECKOrO rNoMepynoHegpuTa
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VY NaumMeHTOB C XPOHUYECKUM TJIOMEPYJIOHEQPPUTOM, KaK W Y MAlUEHTOB C
XpOHWYECKUM mumenonedputom mnokazarenb A MCV  (pucyHok 37) MeHseTcs
Pa3HOHANPABJIICHHO W CTATUCTUYECKM HE 3HAYMMO. B n3MeHeHun sxe nokasarens U
MCYV (pucyHok 38) MOKHO BBIACIUTH clla0biid Tpen . Tak y manueHtoB ¢ X1, XBIT 1
OPOUCXOANT PE3KOE CHUYKEHUE CKOPOCTU U3MEHEHUSI 00bEMa SPUTPOLIUTOB, AJIEE B
rpynmax XI', XBIT 2; XI', XbII 3 u XI', XBbII 4 npoucxoauT miIaBHOE MOBBIICHUE
JAHHOrO nokasares, U a y nauueHtoB ¢ XI', XbII 5 oH BHOBb PE3KO CHUXKACTCA. Y
NAUEHTOB C XPOHUYECKUM TJIOMEPYJIOHEQPHUTOM, KaK U Y OOJIbHBIX XPOHUYECKAM
NUEIOHEQPUTOM, MUHHMAJIbHAs CKOPOCTh HK3MEHCHHs O00bEMa 3PUTPOLMTOB
HAOJFOIAETCS B IPYIIE OOMBHBIX, HAXOJAIIMXCS HA TEMOINAIN3E.

B of0mem MOXHO cKa3aTh, YTO CHHKEHHE CKOpPOCTH u3MeHeHuss MCV 'y
NAUEHTOB C XPOHUYECKOH OOJIE3HBIO MOYEK MO CPABHEHUIO CO 3JIOPOBBIMH JIFOJBMHU
NOJATBEPXKIAET HAUIE MPEANOIIOKEHHE O CHWKCHHHM AaKTUBHOCTH MEMOpPaHHBIX
MOHHBIX KaHAJIOB.

B xone uccienoBanusi HAMHA BBISIBJIEHO, YTO P aMMOHUHHOM Harpy3ke 00beM
3PUTPOLUTOB MEHSAETCS KAaK Y 30POBBIX JKOAECH, Tak U y mauueHToB ¢ XbII. Ognako
BPEMSL U CKOPOCTh M3MEHEHUS S3TOT0O MOKA3aTeNsl B CPABHUBAEMBIX I'PYIIIAX BEChMA
paziuHbl. ECM Mbl IPEANONIOKUAM, YTO 00BEM SPUTPOLUTOB CTaOMIIbHAS BETMYHAHA
W CYWIECTBYET MPEACN A0 KOTOPOrO SPUTPOLMT MOXKET HAOyXarh, TO YBETUYCHUE
BPEMEHM, 3a KOTOPOE AOCTUTacTCA 3TOT NPEIEN YKa3blBacT JIMOO HA CHUKCHHE
CKOPOCTH MOHHOTO TOTOKa 4epe3 MemMOpaHy, JIMOO HA CHHXKEHUE MTPOITYCKHOM
CHOCOOHOCTH MOHHBIX OOMEHHMKOB O€lKa MOJIOCHI 3, KOTOPHIE AKTUBHPYETCS B
YCIIOBUSIX aMMOHMIHON Harpy3ku. CHW)KECHHE aKTUBHOCTH OEITKOB MEPEHOCUYHMKOB
PAHO WJIA NO3HO MPUBEAET K TMOEH KIIETKH, U B JAHHOM CJIy4ae MOKHO TOBOPUTH O
BBDKMBACMOCTH DPUTPOLIATOB B AMMOHUWHOM CpeJie.

AHanu3 BBDKMBAEMOCTH JSPUTPOLMTOB B aMMOHMWHON Cpeae MPOBOIMIICS
metoaoM Kamtana — Metiepa. Toukoit ruOenu 3puTpOLMTOB CYUTAIOCH BPEMSI, TTOCIIE
KOTOPOTO PETUCTPUPOBATIOCH PE3KOE CHIKEHUE 00BbEMA IPUTPOLUTOB. DAKTOPOM,
BIMSIOIIMM Ha (YHKIUM AOXKHUTHS 3PUTPOLMTOB B aMMOHHIHOHN Cpene, SBISUIMCH
BBIJICJICHHBIE HAMH HO30JIOTMYECKHE TPyNHnbl. Bo BceX MCCHEAyEMBIX Ciydasx B
TeueHue 15 MUHYTHOW WMHKyOanuu HaOMHOJANCS pa3pbiB MEMOpaHbl SPUTPOIUTA U
CHIWDKEHHE ero oObema. Takum  o0pa3oM, B aHaIM3e  OTCYTCTBOBAJIU
LEH3YPUPOBAHHBIE HAOIIOACHUS.

Pesynprarel aHai3a BBDKMBAEMOCTH JPUTPOLMTOB manueHToB ¢ XbII,
pasBuBILIEiicS HA (POHE XPOHMYECKOTrO MUETOHEQPUTA MPEACTABICHBI B Tabimuax 12
u 13 u Ha pucynke 39.

CormacHo TaOnuie JOXKUTHS Yy 3A0pPOBBIX Jwoaeid B 15,6 % cioydaes
SPUTPOLUTHI JIU3UPOBATUCH B MEPUOA MEXKAY 1 W 3 MUHYTaMH MHKyOanuu, T.€. HE
JO)KABAJIA 70 3aMepa o0beMa HPUTPOIMTOB Ha 3 MuHyTe, B 75 % caydacs
SPUTPOLIUTHI OABEPraATUCh TEMOIM3Y MEXKAY 3 U 5 MuUHyTaMH WHKyOaumu, B 100 %
CIIy4acB - MEKIY 5 M 7 MAHYyTaMH. Takum 00pa3oM, 3pUTPOLUTHI 310POBBIX JIFOAEH
MAaKCHMaJIbHO MOTYT MEPEXKUTh 4yTh O0Jic€ 5 MHHYT WHKyOAUMH B aMMOHWIHOM
cpene.
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Tabmuna 12 — Jlosxkutre >putpounToB y nanueHToB ¢ XbI1, pa3puBuieiica Ha poHe
XPOHUYECKOT0 MUENOHE(PUTA, TPU MHKYOALMK UX KPOBH B aMMOHUIAHOM cpenie B
TE€YEHUE 15 MUHYT

Touka rudemu >PUTPOIMTOB (BpPEMs, TOCTE KyMmynsatuBHas 107 BBDKUBIINX

KOTOPOTO PETHCTPUPOBAIOCH peskoe SPUTPOLUTOB HA MOMEHT BPEMECHU

CHIJKEHHE 00beMa YPUTPOITUTOB) Ornenka | Crann. ommbka

310pOBBIE JTFOAU

1 muHyTa 0,844 0,064

3 MUHYTa 0,250 0,077

5 MuHYyTa 0,000 0,000
IMTammenTsr ¢ XI1, XBII 1

1 MuHyTa - -

3 MUHYyTa 0,529 0,121

5 MuHyTa 0,118 0,078

7 MUHYTa 0,000 0,000
[MTammenTsr ¢ XI1, XBII 2

1 MmuHyTa 0,950 0,049

3 MUHYyTa 0,650 0,107

5 MUHYyTa 0,100 0,067

7 MUHYTA 0,000 0,000
IMTammenTsr ¢ XI1, XBII 3

1 muHyTa 0,917 0,080

3 MUHYyTa 0,500 0,144

5 MUHYyTa 0,167 0,108

7 MUHYTa 0,083 0,080

9 MuHyTa 0,000 0,000
[MTammenTsr ¢ XI1, XBII 4

1 MuHyTa - -

3 MUHYyTa 0,444 0,166

5 MuUHYyTa 0,222 0,139

7 MUHYTA 0,111 0,105

9 MuHyTa 0,000 0,000

[TarmenTsr ¢ XI1, XBIT 5 (mo nuammsa)

1 MuHyTa - -

3 MUHYyTa 0,429 0,187

5 MUHYTa 0,143 0,132

7 MUHYTA - -

9 MuHyTa 0,000 0,000

[TarmenTsr ¢ XI1, XBIT 5 (muamm3)

1 muHyTa 0,778 0,139

3 MUHYyTa 0,556 0,166

5 MUHYyTa 0,222 0,136

7 MUHYTA - -

9 MuHyTa 0,000 0,000

IIpumeuanue - JIor paHrOBBIM KPUTEPHH MTPH OLIEHKE JIMNHEUHOTO TPEHAA I
ypoBHEH axTopa (rpynmsl) 3HaYHUM Ha ypoBHE p = 0,007
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AHanu3 BbpKMBacMOCTH 3putpouutoB namueHTtoB ¢ XII, XBII 1 cragwmid
nokazay, yro y 47,1 % mnauveHTOB 3pUTPOLUTHI JIM3UPOBATIUCH MEXKIY 3 W 5
MUHYTaMH MHKyOanuu, y 88,2 % - mexay S u 7 munytamu, y 100 % - mexay 7 u 9
MUHyTamMu. OputpouuTel y naumeHToB ¢ XII, XBII 2 cragum B 5 % cnydaes
norudamm Mexxay 1 m 3 MuHyTamu uHKyOaumu, B 35 % - Mexxay 3 U 5 MUHyTamH, B
90 % - mexny 5 m 7 munyramu, B 100 % - mexay 7 u 9 munyrtamu. B rpymnme
OonbHbIX ¢ XI1, XBI1 3 craamm remMosin3 3puTPOLUMTOB PETUCTPAPOBANIC MEXTY 1 1
3 MuHyTamMHu MHKyOanuu y 8,3 % o0cnenoBaHHBIX; MEXAy 3 U S MuHyTamu - y 50 %;
MeXIy S u 7 munyTamu - y 83,3 %; mexxay 7 u 9 munytamu —y 91,7 %; mexny 9 u
11 muayramu — y 100 %. VY O6onpHbix ¢ XII, XBIl 4 cragum >puTpOLUTHI
NOJBEPTraJIuCh TEMOJIM3Y MEXAYy 3 M 5 MUHyTaMH MHKyOanuu B 55,6 % ciyuacs;
MEXIY 5 u 7 munytamu — B 77,8 %; Mmexxny 7 u 9 munytamu — B 88,9 %; mexay 9 u
11 munytamu — B 100 %. B rpynne Gonbhbix ¢ XI1, XBII 5 ctaguu (a0 amanusa) y
57,1 % naumeHTOB 3PUTPOLUTHI JIM3UPOBAIACH MEXKIY 3 U 5 MUHYTaMHU WHKYOAQllH,
y 85,7 % - mexay 5 u 9 munyramu, y 100 % - mexxny 9 u 11 munyramu. B rpynme
OonbHbIX ¢ XI1, XBII 5 cramuu (auamm3) reMoan3 3puTPOLIUTOB HAOTKOAAICS MEKIY
1 u 3 munyTamu uHKyOaumu y 22.2 % 0OCIEA0BAHHBIX, MEXIY 3 U 5 MUHYTaMH - Y
44 4 %; mexay 5 m 9 munyramu - y 77,8 %; mexay 9 u 11 munyramu —y 100 %.
CrnenoBaresibHO, SPUTPOLMTH MALMEHTOB ¢ XPOHUYECKHM MUENIOHE(pPUTOM Oonee
CTaOWIIBHBI, YEM B KOHTPOJIE, U MAKCUMATIBHO MOTYT MPOXKHUTh YyTh 00Jice 9 MUHYT B
AMMOHHITHON CpELE.

Tabmuna 13 — CperHue BpEMEHH TOKUTHS SpUTPOLUMTOB y ManueHToB ¢ XbI1,
pa3BuUBLIEiiCS HA (POHE XPOHUUYECKOTO MUETOHE(PPUTA, MTPU HHKYOALIMK UX KPOBH B
AMMOHUITHON CpEJE B TEYECHUE 15 MUHYT

I'pynima Onenka Crana. | 95% noBepuUTENIbHBINA MHTEPBA
omudOKa Huoxanii Bepxnmii
KoHTpoJib 3,188 0,226 2,744 3,631
XIT, XBIT 1 4,294 0,340 3,627 4,961
XI1, XBI12 4,400 0,328 3,758 5,042
XI1, XBIT3 4,333 0,620 3,119 5,548
XI1, XbI14 4,556 0,729 3,127 5,984
XI1, XBIT 5 (no auan) | 4,429 0,841 2,780 6,077
XIT, XBIT 5 (mmam) 4,556 0,988 2,620 6,491

B cpenneM Bo Bcex rpynmnax OOJBHBIX XPOHUYECKUM MHUEIOHE(YPUTOM BpeEMS
JIO’KATHS SPUTPOLIMTOB B aMMOHUWHON cpesie OOoJble KOHTPOJIBHOrO. CpaBHEHHE
(OYHKIMHA  BBDKMBAEMOCTH  DPUTPOIMTOB B M3YYAaE€MbIX Tpynmax MOKa3auo
CTATUCTUYECCKU 3HAYMMBIC pasanuus. Takum 00pa3oM, Kak 3TO HE MapajoKCaabHO,
JUCHYHKINS MOHHBIX KAHAJIOB U TOPMOXKEHUE MEMOPAHHOIO TPAHCIIOPTA MPUBENH K
TOMY, YTO JSPUTPOLMUTHI MAIMEHTOB C XPOHWYECKUM MHUEIOHEPPUTOM 00NaaaroT
00jie€ BBICOKOH BBDKMBACMOCTHIO B AMMOHMIHONW Cpele MO CPaBHEHUID CO
310POBBIMH JIFOJIBMU.
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Bpemsa nHkyb6auum, MuH

PucyHok 39 - F'patmkn QyHKUWIA OOXKUTUS 3pUTPOLMTOB Y nauueHToB ¢ XbIT,
pasBMBLLENCS Ha (DOHE XPOHWYECKOro NuenoHeqpuTa, Npu MHKybaumMm nx Kposu B
aMMOHWINHON cpefie B TeyeHne 15 MUHYT

B Ttabnuuax 14 n 15 u Ha pucyHke 40 npeAcTaBneHbl pe3ynbTaTbl aHann3a
BbDKMBAeMOCTU 3puTpounToB naumeHtoB ¢ XbIN, pasBumBlleics Ha (oHe
XPOHMYECKOTO0 rioMepysioHedpuTa.

AputpounTtsl Yy nauneHtos ¢ XI, XbIM 1 ctagun B 16,7 % cny4daes nornéanm
mexay 1u 3 MuHyTamn MHKybauuun, B 50 % - mexay 3 n 5 muHyTtamu, B 83,3 % -
mexgy 5 n 7 muHyTamu, B 100 % - mexay 7 n 9 muHytamun. B rpynne 60/bHbIX C
XI, XBIM 2 ctagun remMonuns 3puTpoLnMTOB perucTpupoBanca Mexay 3 u 5 MuHyTamu
NHKybaumn y 33,3 % obcnefoBaHHbIX; Mexay 5 n 7 MuHytamu -y 83,3 %; mexay 7
m 9 MumHytamm - y 100 %. Y 6onbHbix ¢ XI, XBIM 3 cTtagun 3puTpouUTbl
noasepraavMce remonusy mexagy 1 um 3 muHytamm mHkybauum B 14,3 % cnydyaes;
mexay 3 u 7 MuHyTamu - B 85,7 %; mexay 7 n 9 muHytamm - B 100 %. B rpynne
60nbHbIX ¢ XM, XBM 4 ctagun y 25 % nauneHTOB 3pUTPOLMUTLI N3NPOBANTUCH
mMexay 3 u 5 MUHyTaMu MHKyb6auuun, y 75 % - mexagy 5 n 7 muHytamu, y 100 % -
mexay 7 n 9 muHytammn. B rpynne 6onbHbix ¢ X1, XBI 5 ctagun (guanns) remonus
aputpounToB Habnwpganca mMexagy 3 M5 MuHyTamum uHKyb6aumm 'y 20 %
06cnefoBaHHbIX; MexXay 5 U 7 muHyTamu -y 90 %; mexgy 7 U 9 muHyTamm -y 100



%. Taxkum 00pa3oM, SpUTPOLUTHI MALMEHTOB C XPOHHMYECKAM [IIOMEPYIOHEPPUTOM
MAaKCHMAJIbHO MOTYT BBIIEPKATh 4yTh 00Jic€ 7 MUHYT B AMMOHUIHOM Cpenie.

Tabmuna 14 — Jloskutue sputpounTtoB y naureHtoB ¢ XbI1, paspuBiuciics Ha (oHe
XPOHUYECKOT0 TIIOMEPYJIOHEPPUTA, TPU UHKYOALMK UX KPOBU B AMMOHUIHHOM cpefie
B T€YeHUE 15 MUHYT

Touka rubENM SPUTPOLUTOB (BpEMS, KymynssiTuBHAs 10J11 BBDKHABIIINX

MOCJE  KOTOPOTO  PETHCTPUPOBAIOCH |  SPUTPOIIMTOB HA MOMCHT BPEMEHU

PE3KOE CHUKEHUE 00 BbEMA FIPUTPOIIUTOB) OrneHka Cranj. ommOKa

310POBBIE JIFOIU

1 MmunyTa 0,844 0,064

3 MUHYTA 0,250 0,077

5 MUHYyTA 0,000 0,000
IMTanmentsl ¢ XI', XBIT 1

1 munyTa 0,833 0,152

3 MUHYyTA 0,500 0,204

5 MUHYTA 0,167 0,152

7 MUHYTA 0,000 0,000
IMTammentsl ¢ XI', XBIT 2

1 MuHyTa - -

3 MUHYTA 0,667 0,192

5 MUHYyTa 0,167 0,152

"7 MUHYyTA 0,000 0,000
IMTammentsl ¢ XI7, XBIT 3

1 MmunyTa 0,857 0,132

3 MUHYyTA 0,143 0,132

5 MUHYTA - -

'/ MUHYyTa 0,000 0,000
IMTamuentrl ¢ XI', XBIT 4

1 MuHyTa - -

3 MUHYTA 0,750 0,153

5 MUHYTa 0,250 0,153

'/ MUHYyTA 0,000 0,000

[Tarmentsl ¢ XI', XBIT 5 (nuanm3)

1 MuHyTa - -

3 MUHYTA 0,800 0,126

5 MUHYTA 0,100 0,095

'/ MUHYyTA 0,000 0,000

[Ipumeyanue - JIor paHroBbIid KPUTEPHUIA IIPU OLIEHKE JTUHEWHOTO TPEHAA IS
ypoBHEH# (akTopa (rpynimsl) 3Ha4uM Ha ypoBHE p = 0,001

B cpeanem B rpynmnax OOJIbHBIX XPOHHYECKAM TIIOMEPYJIOHE(YPUTOM, KaK U B
IPyNMax MaueHTOB ¢ XPOHUYECKUM MUETOHE()PUTOM, BPEMS KU3HHA SPUTPOLUTOB B
aMMOHUWHHOM cpeae Oonblle, 4YeM Yy 3A0POBbIX Jroacil. DyHKIMM JOKUTHS
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3PUTPOLMUTOB Y MALMEHTOB C XPOHWYECKUM TIOMEPYNIOHEDPUTOM TakXkKe 3HAYMMO
OT/IMYAKOTCA OT KOHTPO/bHbIX. Takum 06pa3oM, AaHHble O TOM, YTO 3PUTPOLUTBI
naumeHToB ¢ XBIM o6nagatoT 60/1ee BbICOKO BbIXXMBAEMOCTbIO B aMMOHUIAHOW cpeae
MO CPaBHEHWUIO C KOHTPOSIEM NOATBEPAUINCL 1 B TPYMMe NaumeHTOB C XPOHNUYECKUM
rN10Mepy/IOHePPUTOM.

Tabnuua 15 - CpefHvie BPEMEHU A0XUTUA SpUTPOLUTOB Y NaLmeHToB ¢ XBI,
pas3BMBLLIEIACA Ha (POHE XPOHUYECKOTO rNIOMepY/oHedpUTa, NPY UHKYGaLUn 1xX
KPOBW B aMMOHWIAHOM C 3gae B TeueHne 15 MUHYT

["pynna OueHKa CraHg. 95% [10BEPUTENbHbIA UHTEPBA
OITTVOKA HuxHWiA BepxHuii
KOHTpOb 3,188 0,226 2,744 3,631
X, XbIM 1 4,000 0,856 2,322 5,678
XI, XbI2 4,667 0,615 3,462 5,871
XI, XbI 3 3,286 0,680 1,953 4,619
XI, XbI4 5,000 0,535 3,952 6,048
XTI, XBI1 5 (guan) 4,800 0,359 4,096 5,504
1o- pynna
KoHTpo/ib
w Xr. Xen 1
(0] Xr. Xbn 2
0T Xr. Xbn 3
9 0,8 X, XBM 4
' Xr. XBMN 5 (guan)
?T
06-
Ei_
g
g 0,4
P
5 0.2
£
Qo

Bpems nHkybauum, MuH

PycyHok 40 - 'paukn (yHKLMIA LOXKMUTNA 3pUTPOLMUTOB Y NaumeHTos ¢ XbIT,
pasBMBLLENCA Ha (DOHe XPOHWYECKOrO rIOMepy/1oHedpuTa, NPu MHKYbGaLMmn nx
KPOBW B aMMOHWIAHON cpefe B TedyeHne 15 MUHYT



3.2 UccaenoBanue cOpOLMOHHBIX CBOICTB 3PUTPOLUTOB

B tabnuue 16 u Ha pucyHkax 41 - 44 npeacTaBlIeHbl PE3yJIbTAaThl ONPEACICHHUS
COpOLIMOHHOW E€MKOCTH JSPHUTPOLIATOB, KOJIMYECTBA MOJEKYJ CPEOHEH MacCel W
(parMEHTOB  BHEKJICTOYHBIX HYKIICMHOBBIX KHCIIOT, aJCOPOMPOBAHHBIX Ha
MeMOpaHax SpUTPOIMTOB y narueHToB ¢ XbI1 pa3nuuHoil craguu, pa3BUBLICHCS Ha
(hOHE XPOHUYECKOTO MUEIOHEPPHTA.

Tabnmuna 16 — Ilokazarenn COpOLMOHHBIX CBOMCTB 3PUTPOLIMTOB NAMEHTOB ¢ XbBII
PA3IMYHON CTaJAWK, PA3BUBIIEHCS HA (POHE XPOHUUECKOTO MUETOHEDpUTa

['pynna Craructuueckas Bemiectra, ancopOupoBaHHbie HA MEMOpaHax
BECJIMUHHA SPUTPOIIUTOB
Metuneno- | Cpennue Oparmensl | @parMeHsl
BBIN Mogekynsl, | BKPHK, BkJIHK,
cuHuH, % | OTH. €1, MKT/MJT MKT/MJIT
Menunana 58,91 0,143 0,069 0,050
Kontpons | Huxuuil kBapTuib 52,63 0,127 0,053 0,045
Bepxuuii kBapTHib 62,75 0,165 0,086 0,055
XIT1 Meauana 65,64 0,143 0,070 0,054
HwxuHuii kBapTuib 60,34 0,133 0,053 0,050
Bepxuuii kBapTuib 67,66 0,158 0,103 0,058
X112 Meauana 64,89 0,144 0,087 0,056
Hwxauil kBapTUib 59,51 0,131 0,055 0,049
BepxHuii KBapTHib 67,11 0,161 0,101 0,059
XII3 Meauana 62,99 0,156 0,074 0,058
Hwxuuiil kBapTuib 58,65 0,150 0,056 0,058
Bepxuuii kBapTuib 67,96 0,165 0,108 0,069
XI14 Meauana 60,56 0,170 0,079 0,060
HwxHuil kBapTUib 56,93 0,164 0,061 0,054
BepxHuii KBapTHib 64,07 0,178 0,106 0,068
XIT15.1 | Menuana 67,00 0,187 0,088 0,075
(1o Hwxuauii kBapTuib 64,30 0,149 0,066 0,066
auamsa) | Bepxuwuii KBapTHIIb 69,19 0,190 0,098 0,078
XI15.2 | Menuana 61,78 0,176 0,103 0,061
(mmamm3) | HwkHuii KBapTHITH 59,88 0,161 0,076 0,055
Bepxuuii kBapTuib 66,83 0,189 0,129 0,069
Kpurepuii Kpackana-Yommea, | 5130« | 00000% | 0,0181% | 0,0000%
JOCTUTHYTHIA YPOBEHD P
* - CTATHCTHMYECKK 3HAYMMBbIC PA3INUMs
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PrcyHok 41 - [narpamMbl M3MeHeHWst COPOLIMOHHON eMKOCTW 3pUTPOLIMTOB
naumeHToB ¢ XIMB pa3nunyHol cTaaum, pa3BMBLLENCA Ha (HOHE XPOHUYECKOro

nuenoHeppuTa
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PUCYHOK 42 - [dunarpaMmbl M3MEHeHMs abcopbLmm MONeKyn cpeaHeil Macchbl Ha
apuTpoumTax nauymeHToB ¢ XITh pasnUYHOM CTaAuK, pa3BmBLLENCS Ha (DOHe
XPOHMYECKOoro nvenoHegpuTa



Bo Bcex rpynnax O60/bHbIX XPOHWYECKUM MUESIOHePUTOM COPOLMOHHAS
eMKOCTb 3pUTPOLMTOB, OMpefensemas Mo agcopbums MeTUIEeHOBOro CUHEro Ha
MeMObpaHax K/IETOK, Bbllle KOHTPO/bHOroO 3HavyeHus. Tak y naumeHTtos ¢ XI1, XBI1 1
[aHHbIV MoKasaTe/b Bblle KOHTPONbHOro Ha 11,42 %, y naymeHToB ¢ XI1, XbI 2 -
Ha 10,15 %, y naumeHToB ¢ XI', XBI1 3 - Ha 6,93 %, y nauneHToB ¢ XI1, XBbI1 4 - Ha
2,80 %. 3ameTHO, 4TO NpK nporpeccupoBaHny XbI1 or 1 fo 4 ctaguv copbumoHHas
EMKOCTb  3pPUTPOLIMTOB TMOCTEMEHHO CHMXKAETCA, HO TakK W He [JOCTUraeT
KOHTPO/IbHOro 3HayeHus. OpHako Yy 6onbHbix XI1, XBI 5 cragum ewe He
nosy4yaroLmx remoamanvs afcopoumns MeTUIEHOBOrO CYHEro Ha apuTpoLuTax BHOBb
pe3Ko BO3pacTaeT M MpPeBbILLAeT KOHTPO/IbHOE 3HaveHne Ha 13,73 %. pu nepesoge
naumeHToB ¢ XTI, XBIM 5 ctagnn Ha remogmnann3 copbUMOHHAs EMKOCTb CHUKETCH,
Tenepb AaHHbIA NOKasaTe/b NPeBbILIAeT KOHTPO/b NUTTTL Ha 4,87 %.

B rpynnax 6onbHbIX XM, XBM 1 1 XI, XBI1 2 nokasartenb aacopoéuun
MOJIEKY/T CpefHeli MacCbl Ha MemMbpaHax 3pUTPOLMTOB He OT/IMYAETCA OT KOHTPO/IS.
Hanee ¢ nporpeccuposaHnem XbI'1 yBennumsaeTca n KOMYECTBO CPefHUX MONEKY/
Ha MembpaHax aputpoumtoB. B rpynne naymeHtoB ¢ XI, XBI 3 [gaHHbIN
nokasate/ib Bbllle KOHTpona Ha 9,09 %, B rpynne XI1, XBI1 4 - Ha 18,88 %, B
rpynne X, XBIM 5 (mo gnanusa) - Ha 30,77 %. Y naumeHtos ¢ XI1, XBI 5 ctaguu,
nofyvarowmx remoguanva, afcopouns Monekyn cpefHeil MacCbl Ha 3apuUTpoumUTax
HKE, YEM Y TaKUX Xe MalMeHTOoB, KOTopble elle He MoayyaroT reMoguanns, Ho Bee
Ke Bbllle, YeM Y 340P0BbIX Ntoaein Ha 23,08 %.

n  MegunaHa
% I 125%-75%
yz 9( Min-Max

PucyHok 43 - [narpamMmmbl U3MEHEHUS KOMIMYECTBA BHEKNETOUHbIX ()parMeHTOB
PHK, copbupoBaHHbIX Ha MeMOpaHax 3puUTPOLMTOB NaumneHToB ¢ XIMb pa3nnyHom
cTaguu, pasBmBLLEINCA Ha (POHE XPOHUYECKOro nuenoHeqpuTa



Ha membpaHax 3pUTPOLMTOB MAUMEHTOB C XPOHUYECKMM MUENIOHEPPUTOM
copoupyeTca 60NbLLEE KOMMYECTBO BHEK/NETOUHbIX (parmeHToB PHK, uyem Ha
MeMbpaHax 3[0poBbIX Ntofei. B rpynne 60nbHbIX ¢ XM, XBI 1 AaHHbIA NoKa3aTeb
NPaKTUYECKN He OT/IMYAETCA OT KOHTPO/ILHOrO, B rpynne 60/bHbIX ¢ XI1, XBI1 2 oH
npesbIWaeT KOHTPO/b Ha 26,09 %, B rpynne XI, XbIM 3 - Ha 7,25 %, rpynne XI1,
XBIM 4 - 14,49 %, Ha rpynne XTI, XbIM 5 (gognannsa) - Ha 27,54 %, rpynne XIT,
XBI 5 (ananus) - Ha 49,28 %. Takum 06pa3oM, MOXHO CLeNaTb BbIBOJ, YTO MEPEBOS
MauMeHTOB Ha reMofuasiv3 He CHUKAeT KO/MYECTBO BHEKIETOYHbLIX (PparMeHToB

PHK Ha MembpaHax 3puTpoLUTOB.
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PUCyHoK 44 - [narpaMMbl U3MeHeHNS KOMNYeCTBa BHEKNETOUYHbIX (PparMeHToB
OHK, copbupoBaHHbIX Ha MeMOpaHax apuTpoumToB naumneHTos ¢ XIb pa3nnyHoii
cTaauu, pa3BmBLLENCA Ha (POHE XPOHUYECKOro NnenoHedpuTa

KonnyectBo  BHEKNETOYHbIX  (oparmeHToB  [HK, copbupoBaHHbIX Ha
MeMObpaHax 3pUTPOLMTOB Y NaLUMEHTOB C XPOHMYECKUM MUENOHEPUTOM Bbille, YeM
Yy 300poBbIX ntogen. Y 6onbHbIX XI1, XBIM 1 konuyectBo (parmeHtoB [HK,
aficopbMpoBaHHbIX Ha MeMOpaHax 3pUTPOLMUTOB Bbllle KOHTPO/IbHOIO 3HaYeHns Ha 8
%, y 60nbHbIX ¢ XI1, XBI 2 - Ha 12 %, y 60/bHbIX ¢ XI1, XBI1 3 - Ha 16 %, y
60nbHbIX ¢ XIM, XBI1 4 - Ha 20 %, y 60nbHbIX ¢ XI1, XBI1 5 (00 gnanusa) - Ha 50 %,
y 60nbHbIX ¢ XI1, XBIM 5 (guanu3) - Ha 22 %. TeHAeHUMS M3MEHeHWUs [LaHHOro
nokasatenss y nauueHTOB C XPOHWYECKUM MUeNoHe(pPUTOM ComnocTaBMMa C
TEHAEHUNAMU W3MEHEHMSI COPOLMOHHON €EMKOCTM 3pUTPOLMUTOB U  KONMYeCTBa



MOJICKYJT CpeHEelH Macchl HA UX MemOpaHax. Takum oOpa3om, y manueHtoB ¢ XII,
XBIT 5 cranuu, NoJy4aronMxX reMoIuann3, KOJIMYECTBO BHEKJIETOUHBIX (PparMeHTOB
JIHK, copOupoBaHHBIX Ha MeEMOpaHaxX 3pUTPOLUMUTOB, HIKE, YeM y manueHToB ¢ XI1,

XBIl 5 craguu, HE TONYYAIOLWIMX 3aMECTUTEJIBHYIO TMOYCUYHYIO TEPAMUIO
reMOIAATIU30M.
B Tabmuue 17 w Ha pucynkax 45 — 48 mNpeAcTaBlICHBI PE3yJIbTAThI

ONpeAcNeHUs] COPOLMOHHON €MKOCTH PUTPOLMTOB, KOJIMYECTBA MOJEKYJ CPEIHEH
Macchl U ()ParMEHTOB BHEKJICTOYHBIX HYKJICMHOBBIX KHUCIIOT, aJCOPOMPOBAHHBIX Ha
MeMOpaHax 3pUTponuToB y nanueHToB ¢ XbI1 paznuuHoi cTraauu, pa3BUBLICICS HA
(hOHE XPOHMUYECKOTO TTIOMEPYJIOHEPPUTA.

Tabmuna 17 — Ilokazarenn COpOLMOHHBIX CBOMCTB 3PUTPOLMTOB NAMeHTOB ¢ XbBI1
PA3IMYHON CTaAMH, PA3BUBIIEIHCS HA POHE XPOHUUECKOTO IIIOMEPYIOHEPpUTa

['pynmna Craructuueckas Bemiectra, ancopOupoBaHHbie HA MEMOpaHax
BECJIMUHHA SPUTPOLIUTOB
Metuneno- | Cpennue Oparmensl | @parmeHsl
BBIN Mogekyisl, | BKPHK, BkJIHK,
cuHuH, % | OTH. €1, MKT/MJT MKT/MJI
Menumana 58,91 0,143 0,069 0,050
Kontpons | Huwxuuil kBapTuib 52,63 0,127 0,053 0,045
Bepxuuii kBapTuib 62,75 0,165 0,086 0,055
XI'1 Meauana 58,97 0,149 0,085 0,060
HwxuHuiil kBapTUib 58,21 0,116 0,076 0,051
BepxHuii KBapTHib 65,12 0,156 0,101 0,066
XI'2 Meauana 62,04 0,143 0,088 0,055
HwxHuil kBapTUib 51,59 0,139 0,079 0,054
Bepxuuii kBapTuib 67,46 0,172 0,112 0,059
XI'3 Meauana 62,43 0,162 0,083 0,061
Hwxuuii kBapTuib 59,45 0,131 0,035 0,058
BepxHuii KBapTHib 63,63 0,171 0,092 0,061
XI'4 Meauana 66,13 0,165 0,122 0,069
HwxHuil kBapTUib 57,22 0,148 0,086 0,064
Bepxuuii kBapTuib 67,57 0,185 0,138 0,070
XI'5 Meauana 60,92 0,180 0,127 0,061
(mmamm3) | HwkHuii KBapTHITH 55,90 0,164 0,092 0,052
Bepxuuii kBapTuib 63,81 0,192 0,137 0,070
Kpurepuii Kpackana-Yommea, | geo4 | 00007 | 0,0015% | 0,0008*
JOCTUTHYTHIA YPOBEHD P
* - CTATHCTMYECKK 3HAYMMbIC PA3INUMs
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PrcyHok 45 - [narpamMbl M3MeHeHWst COPOLIMOHHON eMKOCTW 3pUTPOLIMTOB
naumeHToB ¢ XIMB pa3nunyHoli cTaaum, pa3BMBLLECA Ha (HOHE XPOHUYECKOro
rnomepynoHedpuTa

Y nayneHtos ¢ XI, XBI 1 cTagum nokasare/b COPOUMOHHOW €MKOCTM
3PUTPOLNTOB NPaKTUYECKN COOTBETCTBYET KOHTPO/IbHOMY 3HauYeHWt0. B OCTasIbHbIX
rpynnax 60/IbHbIX XPOHUYECKUM TIOMePY/I0HE(PUTOM 3TOT MOKasaTe/lb Bbille, Yem
y 3A0poBbIX Mmoger. Tak y naumeHtoB ¢ XI, XBI 2 copOUMOHHas eMKOCTb
3pUTPOLMTOB BbILLIE, YeM B KOHTpPONe Ha 5,31 %, y naumeHToB ¢ XI', XBI1 3 - Ha 5,98
%, y naumeHToB ¢ XI", XbI 4 - Ha 12,26 %, y naumeHToB ¢ XI", XBI1 5 (gnanus) - Ha
3,41 %. Takmum 06pa3oM, nepesos NauneHToB C XPOHUYECKMUM TIOMepy/IoHeppUTOM
Ha 3aMeCTUTE/NIbHYHO MOYeYHYHO Tepanuio MPUBOAUT K CHKEHWIO COPOLMOHHOM
E€MKOCTU 3PUTPOLMTOB.

Takke cneflyeT OTMETUTb, YTO Y 60/bHBIX XPOHUYECKUM TN10MepPY/IOHEPUTOM
npun nporpeccuposaHun XBIM ot 1 ao 4 ctagnn copbLMOHHaA eMKOCTb 3pUTPOLUTOB
MOCTEMEHHO MOBbIWAETCA. A Yy MauMeHTOB C XPOHUYECKUM MNENOHEPUTOM
nporpeccuposaHve XBIM ot 1 oo 4 crtagnm HaobopoT NPUBOANUT K MOCTEMNEeHHOMY
CHWXEHUIO WM3Ha4Ya/lbHO 060/siee  BbICOKOrO MokasaTtens COPOUMOHHON eMKOCTU
3pUTPOLNTOB.
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PUCYHOK 46 - [dunarpaMmbl M3MeHeHWs abcopbLmm MONeKyn cpeaHeil Macchbl Ha
apuTpoumTax naymeHToB ¢ XIb pasnuyHom CTaamu, pas3BmBLLEnNCcs Ha (DoHe
XPOHWYECKOTr0 rIoMepynoHeppuTa

Y naymeHtoB ¢ XI, XBIT 1 KONMYECTBO CPefHUX MOMeKy/l Ha membpaHax
3PUTPOLIMTOB MPAKTUYECKM HE OT/IMYAETCA OT KOHTPONs, ay 60/bHbIX XIT, XBIT 2
[aHHbIV NoKa3zaTe/b BOOOrLe paBeH KOHTPo/ibHOMY. [pu nporpeccuposaHun XBIT ot
3 0o 5 cTtagmm agcopbums MOMeKyn CpeAaHelt mMacCbl Ha MembpaHax 3pUTPOLMTOB
yBenmumBaetcd. Y nayneHtoB ¢ XI, XBIM 3 pgaHHbIA MoKasaTenb MNPeBbILLAeT
KOHTPO/NbHOe 3HayeHue Ha 13,29 %, y naumeHToB ¢ XI, XBI'T 4 - Ha 1539 %, y
nayneHtoB ¢ XI, XBI 5 (amanu3) - Ha 25,87 %. Takum 06pas3om, Yy MauneHToB C
XPOHUYECKMM TNIOMEPYNOHEPUTOM HaMbObLLEE KOMNYECTBO CPEAHUX MOJIEKY/ Ha
3pUTPOLMTaX 3apPerncTpMpPoBaHO y ANaIN3HbIX NaLneHTOoB.

Cpean 60/IbHBIX C XPOHUYECKMM T/IOMEPY/IOHE(PUTOM OTCYTCTBYET rpynna
foanann3HbIX naumeHToB ¢ XBIT 5 cragun. W, ecnn  CpaBHUTbL U3MEHEHUS
aficopoumn MosieKyn CcpefHein Maccbl Ha MembpaHax 3pUTPOUMTOB B rpynnax
MaLUMEHTOB C XPOHWYECKMM TIOMEPYNOHENPUTOM U XPOHUYECKUM MNESTOHEPPUTOM,
6e3 yyeta rpynnbl XIT, XBI'T 5 (a0 Anannsa), TO MOXHO CAenaTb BbIBOA, YTO TPEHAbI,
MoslyYyeHHble B 06enx rpynnax, OKaxXyTcs abCoMoTHO NAEHTUYHBIMM,
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PucyHok 47 - [unarpamMmmbl U3MEHEHUSI KOMMYECTBA BHEK/ETOYHbIX ()parMeHTOB
PIMX, copbrpoBaHHbIX Ha MeMbpaHax 3puTPOLMTOB NauneHToB ¢ XIMb pa3nuyHoi
CTaguu, pa3BUBLLIENCA Ha (POHE XPOHMYECKOrO rIOMepy/ioHepuTa

M MegnaHa
% I 125%-75%
Min-Max

PucyHok 48 - [inarpamMmmbl U3MEHEHUSI KOMIMYECTBa BHEKNETOUHbIX ()parMeHTOB
[OHK, copbupoBaHHbIX Ha MeMbpaHax 3puUTPOLMTOB NnauneHToB ¢ XIb pa3nnyHoi
CTaguu, pa3BUBLLIENCA Ha (POHE XPOHNYECKOrO rOMepy/ioHepuTa



Y 6onpHbix ¢ XI', XBII 1 kommvecTtBo BHEkeTOuHBIX (pparmenToB PHK,
copOMpOBaHHBI Ha MEMOpaHAX SPUTPOLUTOB BBINIE KOHTPOJBHOTO 3HAYEHUS HA
23,19 %, y 6ombHbix XI', XBI1 2 — Ha 27,53 %, y 60nbHbix XI', XBI1 3 — Ha 20,29 %,
y OonbHbIx XI', XBIT 4 — Ha 76,81 %, y OonbHbix X[, XBIT 5 — Ha 84,06 %.
HampaBiieHHOCTP M3MEHEHWH JAHHOrO TOKasarels B rpynnax — OOJBHBIX
XPOHUYECKHM TJIOMEPYJIOHEPPUTOM M XPOHWUYECKUM MHUETIOHEPPUTOM HACHTUYHA,
OJIHAKO CTEMEHb yBenIWueHWs KonuuectBa (parmentoB PHK Ha wmemOpanax
SPUTPOLIATOB BBILIE B IPYIIAX MALUEHTOB C XPOHUYECKUM TJIIOMEPYIIOHE PPUTOM.

VY namuentoB ¢ XI', XBII 1 konuuecTtBo BHEKNIETOUHBIX (PparmeHTOB JTHK,
COpOMpPOBaHHBIX HA MEMOpaHaxX 3PUTPOLUMTOB BBILIE KOHTPOJBHOIO TMOKA3aTels Ha
20 %, y nanmenTtoB ¢ XI', XBI1 2 — na 10 %, y maruenToB ¢ XI', XBII 3 —Ha 22 %,y
nanueHToB ¢ X', XBI1 4 — na 38 %, y naumentoB ¢ XI', XBII 5 — Ha 22 %. CreneHb
NOBBILICHHS JAHHOTO MOKA3aTeNsl CONOCTaBUMA B Ipynnax OOJIbHBIX ¢ XPOHUYECKUM
[JIOMEPYJIOHEPPATOM M XPOHHUYECKMM muenoHedpurom. OpHako B Tpymmax
naeHToB ¢ XII, XBIl 4 u XII, XbIl 5 (nuanm3) KOIU4eCTBO BHEKIIETOYHBIX
¢parmenToB JIHK Ha MmemOpaHax 3puTPOUMTOB MPAKTUYECKHA OJMHAKOBOE, U PE3KOE
noBeitieHue copoimu pparmento JIHK Habmonaercs y 6oiabHbix ¢ XI1, XBIT 5 (10
mMami3a). B rpynmax ke OOJIBHBIX € XPOHMYECKHM [JIOMEPYJIOHEQPHUTOM, TMHK
konuuectBa PparmentoB JIHK Ha memOpanax naOmromaercs B rpynmne XI', XBII 4
CTa/INN.

B urore MoxxHO cienarb BBIBOJ, YTO HA MEMOpPaHAX SPUTPOLIUTOB OOJIBHBIX C
XPOHMYECKOH  OOJIE3HBKO  MOYEK  aACOpPOMPYETCs  pa3MYHbIE  HU3KO- H
CPEOHEMOJIEKYJISIPHBIE  BemecTBa. OT 4YacTM MNOAOOHBIX MOJEKYJ] MO3BOJSIET
u30aBUTBCS TEMOAMATIM3, HO JAKE B JTOM CIIydyae HE NPOMCXOIUT IOJHOTO
OUYMILICHAS MEMOpPaHbl 3PUTPOLMTOB OT aACOPOMPOBAHHOW HA HEW BEIIECTB. ITO
CBUACTENBCTBYET O TOM, YTO OJHAOICHHBIE TOKCHUHBI MPOYHO CBSI3BIBAKOTCS C
OENTKOBBIMH M JTUMUIHBIMU KOMIOHEHTAMHU 3PUTPOLMTAPHBIX MEMOPAH. 3TO, B CBOK)
O4YEPEb, MOKET NPHUBOJWUTH W W3MEHCHUIO KOH(POpPMAMM CAaMHX MEMOPaHHBIX
OENIKOB, a TAaK)Ke MEHATh WX JIMOUAHOE OKPY:KCHHE. B TakoM Cllydac HEMUHYEMBI
W3MEHEHUS aKTUBHOCTH M (DYHKIIMOHATBHOCTH TPAHCIOPTHBIX OEJIKOB. 3TO TMIIOTE3A
NOJACPYKUBAET BBIBOJBI MPEABIAYLIIETO NYHKTA JAHHOW TJaBbl O TOM, YTO Y
NAlUECHTOB C XPOHWUYECKOW OOJIE3HBIO TMOYEK CHHXKAETCS CKOPOCTh HWOHHOIO
TPAHCHOPTA Yepe3 MEMOPAHY SPUTPOLUTOB.

3.3 UccaenoBaHue nokasaresieil OKUCIUTEILHOTO CTPecca B SPUTPOLHTAX
B tabnuue 18 u Ha pucyHkax 49 - 41 npeacTaBlieHbl pe3yJIbTaThl ONPEACICHHUS
MaJIOHOBOTO JWaNbACTUAa, KapOOHWIOBBIX MPOU3BOJHBIX OCIKOB M MEMOpPaHHO-

CBS3aHHOTO reMoryioOnHa B spuTponuTax nanueHToB ¢ XbBI1 paznuuHoi craauu,
pa3BUBLICHCS HA (POHE XPOHUUECKOTO MUECTIOHEPPUTA.
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Tabnuna 18 — IlokazaTenn OKHCIMTENBHOTO CTPECCAa B SPUTPOLUTAX TMALMEHTOB C
XBI1 paznnuHoil cTagum, pa3BUBIICHCS HA (JOHE XPOHUYECKOTO NHEJIOHEPpUTa

I'pynma Crarucrtrueckas MJA, KIIb, MCT', %
BECJIMYHHA MKMOJIb/MJI HMOJIb/MJI
Menaunana 9,295 16,99 10,31
Kontpons | Huxuuil kBapTuib 8,173 16,50 9.02
Bepxuuii kBapTuib 10,385 18,18 12,07
XIT1 Meauana 7,179 14,57 16,40
Hwxauii kBapTUib 5,513 13,96 13,41
BepxHuii KBapTHib 8,013 15,88 18,07
XI12 Meauana 8,141 15,02 16,92
HwxuHuii kBapTUib 7,372 13,90 13,83
Bepxuuii kBapTuib 8,942 15,02 18,97
XII3 Meauana 6,795 17,25 14,99
HwxHuil kBapTUib 5,769 13,45 10,90
BepxHuii kBapTuib 7,308 18,65 15,90
X114 Meauana 7,308 13,27 15,03
HwxuHuiil kBapTUib 6,923 12,70 11,98
Bepxuuii kBapTuib 8,590 13,69 17,40
XIT15.1 | Menuana 8,205 17,71 16,50
(1o HwuxHuii kBapTHIIb 7,436 16,92 15,85
auamsa) | Bepxuwuii KBapTHIIb 11,987 17,71 17,47
XI15.2 | Menuana 6,603 15,80 12,99
(mmamm3) | HwkHuit KBapTHITH 4,968 11,33 9,06
Bepxuuii kBapTuib 8,526 18,65 18.88
Kpurepnii KPaCKana-Vonana, 0,0001* 0,0531 0,0001*
JOCTUTHYTHIA YPOBEHD P
* - CTATHCTHMYECKK 3HAYMMBbIC Pa3InyMs

Y nanueHToB ¢ XPOHWUYECKUM MHUETOHECPPUTOM KOHUEHTPALMsST CBOOOHOTO
MaJIOHOBOTO AWANIbJICTHAA B HIPUTPOLMTAX HHUXKE, YEM Y 3J0POBbIX JHOACH. Y
oonbHbIX ¢ XII, XBIT 1 cragum gaHHBIM TOKa3aTenab Ha 22,76 % HUXE, 4YeM B
KOHTpOJibHOM rpymme, y OonbHbix ¢ X1, XBIT 2 — Ha 12,42 %, y 6onbHbIx ¢ XTI,
XBbIT 3 —Ha 26,90 %, y 6oabHbix ¢ XI1, XBI1 4 —na 21,38 %, y 6oapHbix ¢ XI1, XBI1
5 (mo muamuza) — Ha 11,76 %, y OonbHbix ¢ XI1, XBIT 5 (amamu3) — Ha 29,96 %.
Conepxxkanne MJIA y maiMeHTOB ¢ XpPOHUYECKUM MUETOHEPPUTOM MO OTHOLICHUIO K
craausm XbI1 Mensiercs 6eccuctemuo. Hanbosee oTIMYHOE OT KOHTPOJIS 3HAUYEHUE
3aperucTpupoBano B rpynne nauueHToB ¢ XI1, XbIT 5 (nuanms).
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PucyHoOK 49 - [inarpamMmmMbl U3MEHEHUS COAEPXKaHUS MaNOHOBOr0 ANanbAernia B
apuTpOLMTaxX NauneHToB ¢ XIMB pa3nnuHoii cTagnu, pasBmBLLIeica Ha (oHe
XPOHMYECKOr0 NnenoHegpuTa
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PucyHok 50 - [unarpaMMbl U3MeHeHUs coaepXXaHns Kap6oHUN0BbIX NMPOV3BOAHbIX
6enKOB B apUTpoLMTax NnauneHToB ¢ XMb pasnnmyHoii cTaamm, passusluelics Ha hoHe
XPOHMYECKOro nuenoHegputa



KoHueHTpauma KapboOHMNOBbLIX MPOM3BOAHLIX OeNKoB B 3puTpouuTax B
rpynnax nayuMeHTOB C XPOHUYECKUM MUeIOHe()pUTOM OTHOCUTE/IbHO KOHTPO/IbHbIX
3HaYeHNIN MeHsNach no-pasHomy. Tak, y naymeHToB 13 rpynn X1, XbM 1; XM, XBI
2; XN, XbIM 4 n XM, XBIN 5 (auanu3) 3ToT nokasaTte/ib Obl/1 HKE KOHTPONLHOIO Ha
14,24 %, 11,60 %, 21,90 % n 7 % cOOTBETCTBEHHO. B rpynne 60onbHbIX ¢ XM, XBIM 3
KOHLEHTpaumsa KapboHMN0BbIX NPOU3BOAHbLIX GE/IKOB NPakKTUYeCKM TaKas Xe, Kak 1y
3f0poBbIX ntogen. A 'y 6onbHbix XI, XBIM (go guanusa) copepxaHue KBII B
apuTpoLUTax Bblille, YeM B KOHTpoONE Ha 4,24 %.
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PucyHok 51 - [unarpaMmbl M3MEHEHUs cofepXaHus MeMGPaHHO-CBA3aHHOTO
remorno6uHa B apuTpoumTax naumeHToB ¢ XMb pasnnyHoii ctaguu, pasBuBLLelics
Ha (hOHEe XPOHUYECKOr0 MuenoHedpuTa

Bo Bcex rpynnax nauuMeHTOB C XPOHWUYECKUM MNMeNoOHePUTOM COofepXKaHue
MeMOpPaHHO-CBA3aHHOr0 remMornobuHa B 3puUTpoUMTax BbilIE, YEM Y 3/[0POBbIX
nogein. Y 6onbHbix ¢ XI, XBIM 1 gaHHbIA noka3atenb 60/blUe, YeM B KOHTPO/E Ha
59,07 %, y 60nbHbIX XI1, XBIN 2 - Ha 64,11 %, y 60nbHbIX XI1, XBIN 3 - Ha 45,39
%, y 60/1bHbIX X1, XBIM 4 - Ha 75,78 %, y 60onbHbIX X1, XBIM 5 (g0 gnanusa) - Ha
60,04 %,y 60nbHbIX XI1, XBIM 5 (anann3) - Ha 25,99 %.

B Tabnnue 19 n Ha pucyHkax 52 - 54 npefAcTaBfieHbl pe3ybTaTbl ONpeaeeHuns
Ma/ioHOBOro Ananbfernaa, KapboHWNOBbIX MPOM3BOAHLIX 6GENKOB M MeMOpPaHHO-
CBAI3aHHOro remornobuHa B 3puTpoumTax naumeHToB ¢ XBI1 pasnnyHoin crtaguwu,
pa3BuMBLUENCS HA (DOHE XPOHUYECKOro roMepyioHegpuTa.



Tabnmunma 19 — Ilokazarenn OKHCIMTENBHOTO CTPECCA B SPUTPOLUTAX TMALMEHTOB C
XBI1 paznnyHoii cTaguu, pa3BUBIICHCS HA (POHE XPOHUYECKOTO TIIOMEPYJIOHE(PUTA

I'pynma Crarucrtrueckas MJA, KIIb, MCT', %
BECJIMYHHA MKMOJIb/MJI HMOJIb/MJI
Menaunana 9,295 16,99 10,31
Kontpons | Huxuuil kBapTuib 8,173 16,50 9.02
Bepxuuii kBapTuib 10,385 18,18 12,07
XI'1 Meauana 4936 16,76 13,34
Hwxauii kBapTUib 4151 15,15 12,41
BepxHuii kBapTUib 6,346 19,18 13,74
XI'2 Meauana 7,051 14,03 17,88
HwxuHuii kBapTUib 6,282 12,57 13,40
Bepxuuii kBapTuib 9,872 16,71 19,00
XI'3 Meauana 7,308 16,91 12,57
HwxHuil kBapTUib 6,923 15,86 12,28
BepxHuii kBapTuib 8,397 18,10 15,83
XI'4 Meauana 7,885 15,80 13,70
HwxuHuiil kBapTUib 5,545 13,00 12,47
Bepxuuii kBapTuib 9,199 18,52 15,29
XI'5 Meauana 7,308 15,65 12,58
(mmamm3) | HikHui KBapTHITH 6,506 14,12 10,10
BepxHuii KBapTHib 9,071 18,04 19,18
Kpurepnii KPaCKana-Vonana, 0,0023* 0.4595 0,0418*
JOCTUTHYTHIA YPOBEHD P
* - CTATUCTMYECKK 3HAYMMBbIC PA3InuMs

Y mammentoB ¢ XI, XBII 1 xoHueHrpaums MJIA HWXKE KOHTPOIBHOTO
3HaueHus Ha 46,90 %, y marmenToB ¢ XI', XbII 2 — na 24,14 %, y manuenToB ¢ XTI,
XBIT 3 — na 21,38 %, y nanuentoB ¢ XI', XbIT 4 — na 15,17 %, y mauuenToB ¢ XI,
XBIT 5 (mmamm3) — Ha 21,38 %. B rpynmax OOJBHBIX € XPOHMYECKHM
[JIOMEPYJIOHEPPATOM, KaK M Yy MAlMEHTOB C XPOHWYECKUM MMHETOHEPPUTOM,
coJepykaHue CBOOOAHON (PpakumMy MaJOHOBOTO AMATBACTUIA B SPUTPOLIMTAX HUXKE,
yeM y  300poBbIX Joaecil.  OpgHako  cpeam OOJIBHBIX — XPOHMYECKHM
[JIOMEPYJIOHEPPUTOM HaUMEHbIIAsi KOHLeHTpaus M/IA Habntonaercs npu 1 craanu
XBI1, a He mpu 5, KaK y MALMEHTOB C XPOHUYECKUM MACTIOHEPPUTOM.

Y  MNauMeHTOB € XPOHUYECKUM  TJIOMEPYJOHE(QPHUTOM  COJACPKAHUE
KapOOHWJIOBBIX MPOM3BOAHBIX OCIKOB B 3PUTPOLMUTAX JUOO HE OTJIMYAETCS OT
KOHTPOJIst, 1100 Huke ero. Y OonbHbIX XI', XBIT 1 n XI', XBIT 3 konuuectBo KIIb B
SPUTPOIUTAX TAKOE K€, KaK y 3A0pOBbIX JtojeH, y OonmbHbix ¢ XI', XBII 2 naHHbIi
MOKAa3aTeJIb MEHbIIE KOHTPOJIbHOTO Ha 17,42 %, y GonbHbixX ¢ XI', XBI14 -Ha 7 %,y
OonbHbIX ¢ XI', XBI1 5 (mmanu3) — Ha 7,89 %. Ecaun y4decTs, 4TO cpein MalueHTOB ¢
XPOHUYECKUM TJIOMEPYJIOHEQPUTOM OTCYTCTBYET rpynna 0oneHbIX ¢ XbII 5 cragun
Ha JOJUAIM3HOM JTare, TO MOKHO OTMETHTh, YTO W3MEHEHMs KOHLICHTPALUU
KapOOHUJIOBBIX MPOU3BOIHBIX OCIIKOB B 3PUTPOLMTAX Y MALMECHTOB ¢ XPOHUYECKUM
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PuUCyHOK 52 - [lnarpaMMbl U3MeHeHUs COAepXXaHWUs ManoHOBOro AvanbAernia B
apuTpoLMTax NauneHToB ¢ XIMB pa3nnuHoili cTaanu, pa3BmBLLIeics Ha (oHe

XPOHUYECKOT0 rNoMepynoHedppuTa
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PucyHok 53 - [narpammbl U3MeHeHUsI cofepXXaHus KapboHUNOBbLIX NPOU3BOAHbIX
6enKOB B 3puTpoLMTax NauneHToB ¢ XMBb pasnnmuHoii cTaamm, passuBLuelics Ha hoHe
XPOHMYECKOr0 rnoMepyoHedpuTa
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PucyHok 54 - [dunarpammbl M3MeHeHUs cofepXkaHns MeMopaHHO-CBA3aHHOMO
remornobuHa B aputpouuTax nauneHTos ¢ XINb pa3nnMyHoi ctagum, passuBLLEACS
Ha (POHE XPOHNYECKOro rnoMepyrioHedpuTa

Y 060/IbHbIX XPOHUYECKUM T10MEpPY/IOHePUTOM HabNOLAeTCA YBeNNYeHue
COAepXKaHMs MeMOPaHHO-CBA3aHHOIO reMor106MHa B 3pUTPOLMTAX MO CPaBHEHUIO C
rpynnoin KoHTpons. Y naumeHToB ¢ XIT, XBIM 1 cTeneHb YyBe/lMYeHUS [AaHHOIO
nokasartensa coctasuna 29,36 %, y nauneHToB ¢ XI, XbIN 2 - 73,42 %, y nayneHToB
¢ XI, XbIT 3 - 21,92 %, y naymeHToB ¢ XI', XbI4 - 32,88 % y nauneHToB ¢ XTI,
XbMN 5 (gnanms) - 22,02 %. Takum 06pa3om, 3apernctpuvpoBaHa O4VMHAKOBaS
ANHAMVKa V3MEHEHWS COAepXKaHusi MemOpaHHO-CBA3aHHOIO reMornobuHa vy
NauMeHTOB C XPOHWUYECKUM T/IOMepYyIoHe(pUTOM M Y NAUUEHTOB C XPOHUYECKUM
nenoHepUTOM.

cxoda 13 noslyyeHHbIX AaHHbIX, MOXHO BblABVMHYTb MPEAMNOIOXKEHWE, UTO
pUTPOLUMTBLI  MAaUMEHTOB C  XPOHWYECKOM 6O0ME3HbID  MOYEK  MOABEPXKEHbI
OKUCnTeNbHOMY cTpeccy. OAHako AMHaMMKa U3MEHeHWsi CBOOGOAHOro Ma/loHOBOIO
fanbaernga u KapboHWNOBbIX NPOU3BOAHLIX OGENKOB B 3pUTpOUMUTaxX MauneHToB C
XBIT yKa3blBaeT Ha OTCYTCTBUE OCTPbIX peakLmMeil KNeTok Ha CBOO0AHO-paanKaibHOe
OKWC/eHWe. DTO CKOpeil BCEro MocneficTBUS MPOLOIKUTENIBHOTO XPOHWYECKOro
OKUCNUTENIbHOTO  CTPecca, KOTOPbIA  MCMbITbIBAKOT  3PUTPOLUTLI B YCNOBMSIX
XPOHWYECKON MOYeYyHOW naTonorni. Takum 06pa3oM, NPOUCXOAUT HAKOMJIEHUE He
MePBUYHBLIX W BTOPUYHBLIX TMPOAYKTOB MEPEKUCHOI0 OKMCNeHWs /NuMnuaos, a



KOHEYHbIX MPOAYKTOB CBO6GOAHO-paAuKanbHbIX peakuuii, TakMx KakK MeMbpaHHO-
CBAI3aHHbIA remMornobuH. HakonneHne MeMOpaHHO-CBA3aHHOIO remMorn06mMHa,
KOTOPbI/A MPOYHO CBfI3aH C NUNMAamMu 1M 6enkamm 3puTPOLMUTAPHOW MeMOpaHbl C
LMTONNA3MaTUYECKOM CTOPOHbI, MNO3BOMSET HaM elle pa3 MNOATBEPAUTbL Hally
rMNoTesy, YTo TPAHCMNOPTHbIE XapPaKTEPUCTUKN MeMOpaHHbIX 6e/KOB NEPEeHOCUYNKOB
y NaLNeHTOB C XPOHNYECKOWN 60ME3HbI0 MOYEK CHUXKEHDI.

3.4 VccnegoBaHue 3apsioBoro 6GanaHca 3pUTPOLMTOB B YC/0BUS
TEPMOUHAYKLNY

Y 45 % (25,81 %; 65,81 %) 06CnefoBaHHbLIX 3[0POBbIX MOAEN TrpadnK
n3mMeHeHMa pH npu HarpeBaHuu apuTpoumnTapHoin B3Becu ot 37 °C go 58 °C umen
BMJ, paBHOMEPHO yObliBatoLLLeil KpBON (pUCYHOK 55). MakcuMasbHble u3MeHeHus pH
OTHOCUTENbHO KOHTPONbHOW Toukn B 37 °C nexanun B obnactu ot -0,295 no -0,424
CO cpefHMM 3HayeHuem -0,378.

PucyHok 55 - MepBblii TUN TepMOrpaMM 3pUTPOLUTOB, 3aperncTPUPOBaHHbIN y
3[,l0pOBOr0 Yef0BeKa

Y 20 % (7,49 %, 42,18 %) ob6cnefoBaHHbIX 3[0POBbIX MWL, 3aBUCMMOCTU
n3MeHeHns pH  apuTpoumTapHOM  B3BecM OT  TemmepaTypbl  MHKybauum
XapaKTepusyTca HaM4Ynem yCnoBHO MPAMOSIMHENHOIO OTpe3Ka B Hayane rpaguka,
nepexoasLwMm B paBHOMEPHO y6biBalOLLYIO KpMBYH (PUCYHOK 56). MakcumanbHoe A
pH nexut B wuHTepBane ot -0,161 po -0,277, co cpegHUm 3HadeHuem -0,239.
OTHOCKTENbHAA NPAMONIMHENHOCTL rpainka coxpaHseTcs 4O HarpeBaHUs B3Becu A0
39 - 42 °C.



PucyHok 56 - BTopoii Tun TepMorpaMmM apuTPOLUTOB, 3aPerncTPUpPOBaHHbIN Y
3[,0POBOT0 YesoBeka

PUcyHoOK 57 - TpeTuii Tun (nepsblA NOATUN) TEPMOrpamMmM 3pUTPOLNTOB,
3apermcTpupoBaHHbIN y 340POBOr0 YeN0BEKA



Y 35 % (17,99 %; 56,84 %) o6cnefoBaHHbLIX NOAENA U3 KOHTPOSIbHOW TPyNnbl
Habnogaetcs  TpeTUin  TUn  TepMorpamm, 3amnucaHHbIX  NPU  HarpeBaHuu
apuUTpoOUMNTapHOM B3BECU. [aHHbIA TUN 3apAA0BbIX KPUBbLIX MMeEET O06OWWIA TpeH[,
KOTOpPbIM 3aK/1o4vaeTcq B Ha/MuMy NNaBHO BO3pacTaloLlero v nnaBHoO ybblBaroLWEro
OTPEe3KOB Ha rpaguke, 04HaKo He YAaeTca BblAennTb 6/M3KMX Makcumymos A pH n
06 MX TOUYEK Nepexoaa Mexxay Bble/leHHbIMU OTpe3KaMMu.

Tak npuv paccCMOTPEHUU TMepBOro MNOATUNA TPETbero Tuna Tepmorpamm
3PUTPOLUTOB Y 3[40POBbIX NOAEN OblN BblAeNeHbl NMONOXUTENbHbIE MaKCUMYMbl A
pH, KoTopble coctaeunn 0,007 mn 0,008 egnHuL, oTpuuatenbHble - 0,252 n -0,251,
TOYKWN, COOTBETCTBYHLLME HaYvany CHuXeHus pH nexanu B obnactu ot 38,7 °C Ao
38,8 °C (pucyHok 57).

3apafoBble KPpUBbIE 3PUTPOLMTOB BTOPOM MOATUM TPETbEro TUNa, 3anucaHHble
B KOHTPO/IbHOW rpynne XapakTepu3oBasnucb MonoXnTenbHbiMmu nukamm A pH 0,034
n 0,038 ,otpuuatenbHbiMu -0,160 n -0,170. Toukn Hayana cHuxeHus pH 42,3 °C n
41.6 °C (pucyHok 58)

TepmorpaMmmbl 3pUTPOLMUTOB 3[0POBbLIX /OAEN, OTHOCALWIMECH K TPeTbeMY
NOATUNY TPETbEro TUMNa UMenu cpegHuii NoNoXMTeNbHbIM Makcumym 0,088 (pasbpoc
ot 0,072 go 0,107), oTpuuaTensHbln -0,074 (o1 -0,049 no -0,116), Touka nepexoaa Ha
44.6 (43,4 - 45,6) °C (pucyHok 59).

PucyHok 58 - TpeTuit Tun (BTOPOI NoATMN) TEPMOrpaMM 3pUTPOLIUTOB,
3aPerncTPMpPOBaHHbI Yy 340POBOM0 Yen0BeKa



A pH

[pH

PucyHok 59 - TpeTuii Tun (TPeTuii nogTun) TepMorpaMm 3puTpoLMTOB,
3aperncTpUpoBaHHbI y 30pPOBOr0 YenoBeka



Y 61,54 % (3541 %; 82,40 %) o6CnefoBaHHbIX G0/IbHbIX C XPOHWUYECKUM
nuenoHegputomM, XBIM 1 rpadink nameHeHns pH npu HarpeBaHWK 3pUTPOLNTAPHON
B3Becn ot 37 °C go 58 °C umen BuA paBHOMEPHO YObIBatoLWein KpMBon (pUcyHok 60).
MakcumanbHble n3mMeHeHNss pH OTHOCUTENIbHO KOHTPOJIbHOW TOUYKKM B 37 °C nexanu
B o6nactu o1 -0,375 o -0,458 co cpeaHuM 3HadyeHnem -0,404.

Y 15,38 % (3,10 %; 43,46 %) 06CnefoBaHHbIX MNaLNEHTOB C XPOHUYECKUM
nuenoHedputom, XbIM 13aBUCMMOCTb M3MeHEHWUS pH 3puTpoOLNTOB OT TEMMNeEpPaTypbI
XapakTepusoBanacb Ha/M4yMeM YCNOBHO MNPAMO/IMHEAHOrNO OTpe3ka B Havane
rpauka, nepexogdwMm B pPaBHOMEPHO YO6bIBalOWY KpuBYHD (PUCYHOK 61).
MakcumanbHoe A pH B uHTepBane ot -0,160 pgo -0,191, co cpegHum -0,175.
OTHOCKTeNbHAaA NPAMONMHENHOCTb rpaduka coxpaHsaeTca go 41 - 42 °C [110, c. 90].

Y 23,08 % (7,50 %, 50,94 %) o6cnefoBaHHbIX 60/IbHbIX C XPOHWUYECKUM
nuenoHedputom, XbIM 1 Habnwpgancs nnaBHO BO3pacTalOWMA W MIaBHO
yoblBalOWMA  TUM  3apAf0BbIX  KPWMBbIX,  3anMuCaHHbIX  MpU  HarpesaHuu
3PUTPOLNTAPHOIN B3BeCU. [MONOXUTENbHBIE MAKCUMYMbl A pH nexxanu B funanasoHe
oT 0,007 go 0,012 egnHuu, co cpeaHum 0,010, oTpuuatenbHble ot -0,139 go -0,210,
cpenHee -0,164, TOYKM, COOTBETCTBYIOLWME Havyany cHMxXeHua pH ot 40,5 °C pgo 41,5
°C (pucyHok 62) [110, c. 91].

PuUcyHOK 61 - BTOpoi TN TepMOrpaMm 3puTpPOLMTOB, 3aperMcCTPUPOBaHHbIN Y
naymneHTa ¢ XpoOHMYecknum nuenoHegputom, XbIM 1
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PUCYHOK 62 - TpeTuin TUn TepMorpaMm 3puTpoLMTOB, 3aperncTpUpPOBaHHbIN Y
nauneHTa ¢ XpoHM4ecknm nuenoHegputom, XbIN 1

Y 66,67 % (41,50 %; 85,04 %) 60MbHbIX W3 TPynnbl NayueHToOB C
XpPOHMYecknm nuenoHegpputom, XBI 2 rpagmk n3meHeHus pH npu HarpesaHuu
aputpounTapHon B3gecn ot 37 °C po 58 °C umen Buj paBHOMEPHO YObiBalOLLEN
KpuBoi  (pucyHokK 63). MakcumanbHble OTpuuaTenbHble 3HadeHns A pH
OTHOCUTENIbHO KOHTPO/IbHOM Toukn B 37 °C nexanu B obnactu ot -0,210 go -0,423
CO cpefHUM 3HayeHuem -0,369.

3aBUCUMOCTb M3MeHeHMa pH oT Temnepatypol y 6,67 % (0,84 %; 31,84 %)
NnauMeHToOB C XpOHMYeckum nuenoHeputom XBIT 2 xapaktepusoBanacb Hannmymem
YCNOBHO NPSAMO/IMHENHOTO OTPe3Ka B Havase rpafumka, nepexoawmm B paBHOMEPHO
ybobiBaloWyo Kpumyto (pucyHok 64). CpegHee 3HayeHWe MaKCUMasibHOrO
MONOXUTENbHOro nsmeHeHnss pH coctasnno 0,004 nNo cpaBHEHWUIO C KOHTPO/ILHOM
Toukon npu 37 °C, oTpuuatensHoro -0,171. YcnoBHas nNPAMONUHENHOCTb
Habnoaaetcs B npegenax ot 37 °C go 41 °C.

Y 26,67 % (10,46 %; 52,38 %) nauneHTOB C XPOHMUYECKUM MUENOHEePUTOM,
XBIM 2, Tepmorpamma 3puTpouUmnTOB, 3anmncaHHasa B AnanasoHe temnepatyp ot 37 °C
po 58 °C, mmena BMA KPMBOM C Y4yaCTKOM MaBHOrO MoOBbIWEHUS pH, KOTOpbIA
CMEHSA/ICA YYaCTKOM MNNaBHOrO ero MOHWXeHua (PUCYHOK 65). TonoxuTtenbHble
makcumymbl A pH coctasunm 0,036 u 0,067 eamHuy (cpeaHee 0,049),
oTpuuarensHole -0,051 n -0,133 (cpeaHee -0,096), TOUKN, COOTBETCTBYHOLLME HaYany
cHMXeHna pH nexanu B o6nactu ot 42 °C go 45 °C [110, c. 91].



PucyHoK 63 - TepBblil TUM TepMorpamMmm 3puUTPOLUTOB, 3aPErMCTPUPOBAHHbLIN Y
naymeHTa ¢ XpOHMYecknum nuenoHedputom, XbI 2
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PUCYHOK 65 - TpeTuin Tn TepMorpaMm 3puTpoLMTOB, 3aperncTpUpOBaHHbIN Y
nauneHTa ¢ XpoHU4YecknUm nuenoHedputom, XbIN 2

Y 80 % (47,94 %; 9541 %) o6cnefoBaHHbIX 60/bHLIX C XPOHUYECKUM
nuenoHegputoM, XBIM 3 HabnogaeTca paBHOMEpPHO YObIBalOryuMii TUMN 3apsagoBoi
KPUBOM 3pUTPOLUTOB (PUCYHOK 66). MakcuManbHble OTpuuaTeNnbHble 3HadYeHus A
pH nexar B o6nactu ot -0,165 go -0,442, cpegHee -0,353.

Y 20 % (4,59 %; 52,06 %) naumeHTOB C XPOHUYECKMUM nuenoHeppuTom, XBI1
3 Npwn HarpeBaHWUWM 3PUTPOLMTAPHOM B3BeCU Habnogasnca niaBHO BO3pacTaroWwuin 1
NnaBHO YyObIBalOWMIA TUN 3apafoBOA  KpuMBOW (PUCYHOK 67). MakcumanbHble
3HayeHuMa nonoxurtenoHoro nuka A pH 0,013 n 0,035 (cpeaHee 0,024) B cpaBHEHUM C
KOHTPO/NbHON TOoukKon npu Temnepatype 37 °C, oTpuuatensHoro -0,109 n -0,141
(cpegHee -0,125) coOTBETCTBEHHO. TOYKM Mepexofa, COOTBETCTBYHOLWME Havany
CHMWXeHna pH nexkann B o6nactu maMeHeHus Temnepatypbl oT 41,7 °C go 43,3 °C
[110, c. 93].

Y 33,33 % (9,25 %; 70,43 %) o6cnegoBaHHbIX 60/IbHbIX C XPOHUYECKUM
nuenoHegputoMm, XBIM 4 Habnwogancs paBHOMEpPHO YyObIBalOWMA TUN 3apsafoBOi
KPUBOW 3pUTPOLMUTOB C YCNOBUAX TEPMOUHAYKUMK (PUCYHOK 68). MakcumasnbHble
oTpuuartensHble 3HadeHnss A pH nexart B o6bnactn ot -0,382 go -0,393, cpegHee -
0,388.

Y 16,67 % (1,14 %; 58,22 %) o06cCnefoBaHHbIX MauWeHTOB NauueHTa C
XPOHUYeCcKUM nuenoHedputom, XBI 4 npu HarpeBaHUW 3PUTPOLMUTAPHON B3BeCU
OblNIN 3anMcaHbl TEPMOrpamMmMbl, UMetOLMe NPAMOJSIMHENHBIA OTPE30K, NepexoaaLLni
B paBHOMepHO Yyo6biBaloWy KpuByt (pucyHOK 69). CpeagHee MakcumanbHoe
n3meHeHune pH -0,176. MpsmonnHenHocTb rpaduka ot 37 °C go 41,5 °C.



PUCYHOK 66 - TepBblil TUM TepMorpamMmm 3puTPOLUTOB, 3aPErMCTPUPOBAHHbLIN Y
naymeHTa ¢ XpoOHMYecknum nuenoHegputom, XbIM 3



PUCYyHOK 68 - TepBblil TUM TepMorpamMmm 3pnUTPOLUTOB, 3aPErMCTPUPOBAHHbLIN Y
naymeHTa ¢ XpoOHMYecknum nuenoHegputom, XbI 4
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PucyHok 70 - TpeTuin TN TepMorpaMm 3puTpPoOLMTOB, 3aperncTpUpPOBaHHbIN Y
nauneHTa ¢ XpoOHU4YecKUm nuenoHedputom, Xb6I 4

Y 16,67 % (1,14 %; 58,22 %) nuu, ¢ ¢ XpoHMYeckum nuenoHedputom, XBbI 4
Habnwoaanca Bo3pacTalowe-yoObiBalOWMA  TUN  3PUTPOLUTAPHLIX  TEPMOrpaMm
(pucyHok 70). CpegHee MakcumansHoe A pH B nonoxwutenbHon o6bnactu 0,024, B
orpuuartensHon -0,157. Toukn, COOTBETCIBYHOLNE HaYyany CHMXeHUs pH nexanu B
o6nactn ot 42 °C po 43 °C

Y 16,67 % (1,14 %; 58,22 %) nayMeHTOB C XPOHWYECKMUM MNUEeNIOHEeNPUTOM,
XBIM 4 Habnwopganca WMHAMBMAYaNbHbLIA TWUM 3apAafoBOMN KPUBOWA M3MeHeHUs pH
3pPUTPOLUTOB B  YC/NIOBUAX TEPMOUHAYKUMW. [aHHbIA TWUMN  3pUTPOLMTapPHOM
TepMorpamMmMbl He permcTpupoBancs B Apyrux rpynnax. B gaHHom cnydyae 3apsgoBas
KpuBas 3puUTPOLUTMOB MMeSla HECKONbKO OTPEe3KOB: Pe3KO BO3pacTaroLuid, naaBHO
yo6bIBalOLWNIA, U NPAMONNHENHBLIA (PUCYHOK 71). TOUKM MaKCUMasbHbIX U3MEHEHWIA
pH 0,089 n -0,017. Toukn nepexoga a3 44 °C n 56,5 °C.

WHamBuayansHblid TUN 3apafoBOi KPUBOM 3pUTPOLMTOB Takxe Habntogancs y
16,67 % (1,14 %; 58,22 %) naymeHTOB M3 rpymnnbl XPOHNYECKOro MuMenoHeppuTa,
XBIM 4. [aHHbIA TUM 3pUTPOLTAPHON KPUBOW MMeN ABa yyacTKa: MnosbiweHns pH u
ero MOHWKEeHUs, HO BCe 3TU WU3MEHEHWS MPOTEKaIN TONbKO B MOOXMUTE/bHOW
o6nacTun ocer koopauHaTt (pucyHok 72). MakcumansHoe A pH 0,125 n Temnepatype
46,6 °C.



A pH

A

PUCyHOK 71 - IHAMBMAYaNbHbIA TUM TEPMOrpaMm 3pUTPOLINTOB,
3aperncTpupoBaHHbIN Y NaymeHTa ¢ XpOHMYECKUM nuenoHepputom, XbI 4



Tepmorpammbl 3pUTPOLUTOB Yy AOANANU3HBIX MALUEHTOB C XPOHWYECKUM
nuenoHegputomM, XBIM 5, 3anncaHHble NpPY UHKYyb6auuu 3puTPOLUTaApPHON B3BECU B
AnanasoHe nM3MeHeHua Temnepatypbl oT 37 °C go 58 °C, B 100 % cny4yaax nmenu
BUA  pPaBHOMeEpHO Yyb6biBawowen  KpuBonW  (pucyHok  73).  MakcumanbHble
oTpuuaTenbHble 3Ha4YeHMs A pH OTHOCUTENbHO KOHTPONLHOM TOoYkM B 37 °C nexanu
B o6nactu o1 -0,349 go -0,398 co cpeaHUM 3HayeHnem -0,379.

Y 100 % 60nbHbIX C XpoOHWU4Yeckum nuenoHedputom, XbBIM 5, KoTOpbIe
nosiyyaroT remogunanms rpauk nsmeHeHus pH apuTpoUUTOB NPU UX HarpesaHumn OT
37 °C po 58 °C wmen Bug paBHOMEPHO YO6bIBalOLWIEN KPUBON (PUCYHOK 74).
MakcumanbHble oTpuuatesibHble 3Ha4YeHUs A pH OTHOCUTENIbHO KOHTPO/IbHOW TOYKM
B 37 °C nexanu B o6nactu ot -0,363 g0 -0,433 co cpeaHUM 3HadYeHnem -0,391.

Y 80 % (35,96 %; 97,97 %) 60nbHbIX U3 TPYNMbl NALNEHTOB C XPOHUYECKUM
rnomepynoHegpputom, XBI 1 rpauk wun3MeHeHMa pH npu  HarpesaHumn
aputpoumnTapHoin B3secu oT 37 °C po 58 °C mmen BuA paBHOMEPHO YObiBalOLLEN
KpmBoi  (puUCyHOK 75). MakcumanbHble OTpuuaTeNbHble 3HayeHns A  pH
OTHOCUTENIbHO KOHTPO/IbHOW Toukn B 37 °C nexanun B o6nactu ot -0,348 o -0,451
CO cpefHUM 3HayeHuem -0,406.

PucyHok 73 - TepBblil (eANHCTBEHHbIN) TUM TepMOrpamMmm 3puUTPOLMUTOB,
3aperncTpupoBaHHbIN Yy NaymeHTa ¢ XpoHMYeCcKuM nuenoHedputom, XbIM 5 (go
avannsa)



PUCYHOK 74 - TlepBblil (e4UHCTBEHHbIN) TUM TePMOrpaMm 3puUTPOLMTOB,
3aperncTpupoBaHHbIN Yy NauneHTa ¢ XpoHMYeCcKUM nuenoHedputom, XbIM 5 (ananms)



Y 20 % (2,03 %; 64,04 %) nauMeHTOB C XPOHUYECKUM FNIOMepynoHehpuTOM,
XBIM 13putpoymTapHaa TepMmorpaMmma, 3anmcaHHasa B guanasoHe Temnepartyp ot 37
°C po 58 °C, umena BuA KPMBOW C y4aCTKOM M/IaBHOr0 MOBbIWEHUA pH, KOTOPbIN
CMEHANCSA Yy4yaCTKOM MMaBHOrO ero MnoHwmkeHus (pucyHok 76). CpefHuia
MONOXMNTENbHbIA Makcumym A pH coctasun 0,013 eanHuy, otpuuaTensHblid -0,152,
TOYKM, COOTBETCTBYIOLME HaYany cHuUXeHua pH nexanu B gnanasoHe 40 °C - 41 °C.

PUCYHOK 76 - BTOpOW TN TepMOrpaMm 3puTPOLMTOB, 3aperMcTpUPOBaHHbIN Y
nauneHTa ¢ XpOHUYeCKUM rinomepynoHedputom, Xb6IM 1

Y 80 % (35,96 %; 97,97 %) o6cnefoBaHHbIX 60/bHLIX U3 TPYMMbl NALUEHTOB C
XPOHUYeCKUM rnomepynoHeqputom, XbIM 2 Habnoganmcs paBHOMEPHO yobiBatoLme
3pUTPOLUTAPHbIE TepMOrpaMmbl (PUCYHOK 77). TonoxuTtenbHoe nsMeHeHne pH npu
JAaHHOM TuMne 3apAaf0BbIX KPUBbLIX OTCYTCTBYET, oTpuuaTenbHoe Bapbupyet oT -0,183
no -0,396, co cpegHum A pH -0,302 oTHocuTensHo pH npun 37 °C.

Y 20 % (2,03 %; 64,04 %) o6cnefoBaHHbIX OO0MbHLIX C XPOHUYECKUM
rnomepynoHegputom, XbIM 2 Habnwpganca nnaBHO BO3pacTaloWMUili M MNNaBHO
y6blBalOWMA TN  3apsgoBo  KpuBoil  (pucyHok 78). CpefHee 3HayeHue
MaKCMManbHOro MOJIOKUTENbHOro nuka nameHeHma pH = 0,031 B cpaBHeHUM C
KOHTPONbHOW To4ukKol npu Temnepatype 37 °C. CpegHee MaKCUMalbHbIX
OTpUUATENbHbIX  3HayeHUW wn3MeHeHns pH = -0,129. Touka nepexopa,
COOTBETCTBYHOLLAA HayYany CHuUXeHusa pH npumepHo 42 °C.



PUCYHOK 77 - TlepBblil TUN TEPMOrpamMmm 3pUTPOLMTOB, 3aPerMCTpUpPOBaHHbIN Y
naumeHTa ¢ XpOHUYeCKUM rnomepynoHegputom, XbI 2



Y nauneHToB C XpOHU4YecKnum rnomepynoHegqputom, XBIN 3 B 50 % (18,76 %;
81,24 %) cnyyaeB 3aBUCUMOCTb W3MEHeHWs pPH 3puTpoLMTapHOM MaccCbl OT
TemnepaTypbl Mena Buf, paBHOMePHO YObiBatoLlel KpuBo (pucyHok 79). CpepHee
oTpuLaTeNnbHOE MaKCUManbHOe 3HaveHne A pH OTHOCUTE/NIbHO Haya/ibHOW TOYKM
otyeta npu 37 °C pasHsAnock -0,406 eanHnL, (amanasoH ot -0,382 o -0,420).

PucyHoK 79 - TepBbIi TUN TEPMOrpPaMmM 3PUTPOLIUTOB, 3aPErMCTPUPOBAHHbINA Y
naumneHTa ¢ XPOHMYeCKUM rnomepynoHedputom, XbIM 3

Y 16,67 % (1,14 %; 58,22 %) o6cnefoBaHHbIX 60MbHbIX € XBIT 3,
pasBMBLLENCA Ha (POHE XPOHUYECKOTO /IOMepynoHedpuTa, 3aBUCUMOCTb U3MEHEHNS
pH 3puTpOLMTOB OT TemmnepaTtypbl XapakTepusoBasiaCb HaMYMeM  YC/I0BHO
NPSAMONMHENHOrO OTpe3Ka B Hadvane rpaguka, nepexofsM B paBHOMEPHO
ybbiBatoLLyto Kpusyto (pucyHok 80). MakcuManbHoe oTpuuartesibHoe n3MeHeHve pH
cocTaBuno -0,213 no cpaBHEHUIO C KOHTPO/SbHOW Touykon npu 37 °C. YcnoBHas
NPSAMONNHENHOCTL Habnganack B npegenax ot 37 °C go 39 °C [110, c. 96].

Y 3333 % (925 %; 7043 %) nMaumMeHToB C  XPOHUYECKUM
rnomepynoHegputoM, XBIM 3 Habnwganca MnaBHO BO3pacTalOWMiA UM NMaBHO
yOblBatOLLMA TUM 3apSA0BOM KPUBOW 3pUTPOLUTOB (pUCYHOK 81). MakcumMasibHble
3HaYeHMs MONOXKUTENBHOrO Nka A pH B CpaBHEHWW C KOHTPOJSIbHOW TOUKOW Mpw
Temnepatype 37 °C peructpuposasnce B aguanasoHe ot 0,022 po 0,035 egnHu
(cpenHee 0,029), oTpuuatenibHoro B gnanasoHe ot -0,123 o -0,133 (cpeaHee -0,128)
COOTBETCTBEHHO. TOYKW Mepexofa, COOTBETCTBYIOLLME HaYaNy CHMXKeHMS pH nexxanu
B npefenax 41 °C - 42 °C [110, c. 96].



PucyHok 80 - BTopoil T1n TepmMorpaMmM 3puUTPOLMTOB, 3aperncTpupoBaHHbIN y
naumneHTa ¢ XpPOHUYECKUM rnomepynoHedputom, XbIM 3

PucyHok 81 - TpeTuid TN TepMorpaMmM 3pUTPOLIUTOB, 3aPErMCTPUPOBAHHbIN Y
nauneHTa ¢ XPOHMYECKUM rnomepynoHedputom, XbI'T 3



B rpynne nauneHToOB C XpoHW4Yeckum rnomepynoHedputom, XBIM 4 B 60 %
(22,91 %; 88,40 %) cnyyaeB rpauk wu3MeHeHMs pH npu  HarpesaHuu
aputpoumnTapHon maccel ot 37 °C go 58 °C wmmen Buf paBHOMEPHO YO6biBalOLLEN
Kpuson (pucyHok 82). MakcumasnbHble oOTpuuaTesnibHble 3HavyeHus A pH
OTHOCUTENIbHO KOHTPO/IbHOM Toukn B 37 °C nexanu B obnactu ot -0,387 go -0,403
CO cpefHMUM 3HayeHuem -0,394.

PucyHok 82 - TepBblil TUM TepMorpamMmm 3puTPOLUTOB, 3apernCTPUPOBAHHbINA Y
naymeHTa ¢ XpPOHNUYECKUM riomepynioHeputom, XBbI1 4

Y 40 % (11,60 %; 77,09 %) nauneHTOB C XPOHWUYECKUM T/IOMEPYNOHehpUTOM,
XBIM 4 Habnwopganca nnaBHO Bo3pacTalOWMin M NNaBHO yObiBalOWMA  TUN
aputpounTapHonM  3apsgoBoil  KpuBoh  (pucyHok 83). CpeaHee  3HauveHume
MaKCMManbHOro nosoXKNTeNbHOro nuka nameHeHma pH = 0,019 (ananasoH ot 0,020
no 0,019). CpegHee MakCUManbHbIX OTPULATENbHbIX 3HAYEHUIA U3MEHEeHUs pH = -
0,146 (pmanasoH o1 -0,145 po -0,147). TemnepaTypHad TouKa Mepexoja,
COOTBETCTBYHOLLAA HaYany cCHuXeHusa pH npumepHo 41 °C.

Y BCexX MauuMeHTOB C XPOHMYeCcKUM nuenoHepputom, XBIM 5 craguwm,
npoxXoAAawmx remognanus, 3aBUCMMOCTM  U3MeHeHWs pH  spuTpoumToB  OT
TemnepaTypbl MHKy6auuu MMenu BU[L paBHOMEPHO YyObiBarOLWein KpPUBOWM (PUCYHOK
84). MakcumManbHble oTpuLaTenbHble 3HadeHna A pH nexar B gnanasoHe ot -0,251
ao -0,277, co cpeiHUM 3Ha4vyeHnem -0,264 [110, c. 96].



PucyHok 83 - BTopoi TN TepMorpaMm 3puTpoLMTOB, 3aperMcTpupoOBaHHbIN y
nayueHTa ¢ XpOHNUYECKUM rioMepynoHeppuTom, XBbI1 4

PucyHok 84 - TepBblil (E4AUHCTBEHHbIN) TUM TepMOrpamMm 3puUTPOLMUTOB,
3aperncTpupoBaHHbIN Y NaLueHTa ¢ XPOHUYECKUM riomepynoHeputom, XbIM 5
(ananms)



[TonmyyeHHble HaMHW JaHHBIE TOKa3aad W3MeHeHue pH J3puTporToB B
YCIOBUSIX TEPMOMHAYKUMK Y OOJIBHBIX C XPOHHMYECKOH OOJE3HBIO TIOYEK B
3aBUCUMOCTH OT CTaJWMU W 3THOJIOTHYECKOW XApPaKTEPUCTUKW. Y CTAHOBIIEH TPEHNI
HApyLICHUHA 3apsaoBOro OajaHca SPUTPOLUTOB Y OOJIbHBIX mpu pa3Butuu XbII u
U3MEHEHHS BBIPOKEHHOCTH OJTHUX HapyiueHuil npu mnporpeccupoBanun XbII. Ilo
HAIIAM TMPEANOJIOKEHHIM, BApUaOeIbHOCTh TAHHOTO MapaMeTpa B Mpeaesiax OJHON
rpynnsl  0OYCJIOBIEHA HEOJAHOPOAHOCTBIO MyJla 3PHUTPOLUTOB, YTO MPUBOANAT K
Pa3IMYHON CTENEHU BBIPAKEHHOCTH 3apsAI0BbIX W3MEHEHHMHA KIIETOK, B OTBET Ha

W3MEHEHUS CBOMCTB KJIETOYHBIX MEMOpPaH 1 cocTtaBa kpoBu Beaeacteue XbI1 [110, c.
99].

3.5 Konuenuus posin n3MeHeHUs1 (PU3NKO-XUMHYECKUX CBOHCTB MeMOpaH
3PUTPOUHUTOB B NPOrPECCHPOBAHNH XPOHUYECKOiT 00J1€3HH MOUYCK

B Hacrosmee BpeMsi OKHMCIMTEIBHBIA CTPECC ONPEAECHAETCS KaK OOUH W3
BEIYIIMX MEXAaHW3MOB pasBuTuss M nporpeccupoBanuss XbBIT [111, 112].
OKHCIIMTENBHBIA CTPECC OKA3bIBAECT BBIPAKEHHOE BO3JACHCTBAEC HA COCTOSHHE
MeMOpaH KIeTOK KpoBu. Y OonbHbIXx XBII mMomuduumpyrommmu  paktopamu
OKHMCITUTENBHOTO cTpecca aBisitoTes MJIA, kapOOHWIIOBbIE TPOM3BOAHBIE OCIKOB U
MeMOpaHHO-CBsi3aHHbI remoryobun [110. ¢. 162 - 163]. VYBenuueHue a0u
MEMOPAHHO-CBSI3aHHOTO ~ IeMOrIo0MHa  BHOCHT  CYIIECTBEHHBIH  BKJaa B
IPOrPECCUPOBAHUE OKHUCITUTEILHOIO CTPECCAa B SPUTPOLMTAX, TAK KaK MEMOPAHHO-
CBSI3aHHBII TeMOrIO0MH, CIMOCOOEH TEeHEPUpPOBaTh Nepokcua Bogopoaa [113].
OCHOBHBIMH MUIICHSMHA OKHCIUTEILHOTO CTPECCA B IPUTPOLTAX SBJISIFOTCS OCNKH
SPUTPOLIUTAPHBIX MEMOpPAaH W HMOHOOOMEHHUKH. Tak TEPEKHCHOE OKHCIEHHE
JUMHI0B U OEIKOB MEMOPAH SPUTPOLIMTOB MPUBOIUT K U3MEHEHUIO KOHPOPMALIK U
JMMHAIHOTO OKPY>KEHUSI TPAHCMEMOPAHHBIX TEPEHOCUNKOB.

Hekpornueckas u anontoThyeckas ruOenb KIETOK B YCJIOBHSIX YPEMUU W
OKHCITUTENIBHOTO CTPECCa, a TAKXKE MEPCHUCTHPYIOLIEE OaKTEPUAIIBHOE BOCHAICHUE
OPUBOJAT K TOMY, YTO B IJIa3M€ KPOBM MOBBILIAETCS KOJUYECTBO PA3TUUYHBIX
MeTabonuToB. CTOMT OTMETHTh, YTO KMCTOYHMKOM BHEKJIETOYHBIX HYKJICHHOBBIX
KACIOT, TIOMAMO HEKPO3a KIETOK, SBISIFOTCS  AKTHBHBIE  HEHUTPOQUIIBL,
BbIOPACHIBAIOIIME BHEKJICTOUHBIE JIOBYIIKH, KOTOpbIE conxepkar (pparmentsl J[HK,
HEUTPOPUIIBHYIO 3jiacTazy, Muesonepokcunazy um karencun G [114]. B Hopme
HYKJICMHOBBIE KHWCJIOTBI, TMOMABIIME B KPOBOTOK, OBICTPO pa3pylIarOTCS MOA
nericteuem JIHKa3 u PHKa3. Mmerorcs naHHbie, 4TO y NALMEHTOB C IMOYCYHOM
NaToJOTUEN CHW)KEHA AaKTUBHOCTh peHanbHOH JIHKa3er 1, mostomy ecthb
BEPOSTHOCTB TOTO, YTO y 00JIbHBIX ¢ XBII pparMeHThl HYKIEMHOBBIX KMCIOT OyayT
LUPKYJIUPOBaTh B KpoBU Oojiee anutenbHoe Bpems [115]. McTtouHukaMu HHU3KO- W
CPEIHEMOJEKYJIIPHBIX BEIICCTB TAKXKE MOTYT SIBIATBHCS €IIE€ HEMOBPEKICHHBIC
KJIETKW, KOTOPBIE BBIMYCKAKOT pa3iinuHbie ayiapmMuHbl [116]. Takum oOpasom, Ha
MeMOpaHax H>puTpouMTOB Yy manueHToB ¢ XBII amcopOupyercs uW30BITOYHOE
KOJIMYECTBO MATOJIOTHYECKHAX BEIIECTB, YTO TAKXKE MPUBOIUT K U3MEHCHHUIO CBOMCTB,
KOH(pOMaum W aKTUBHOCTH TPAHCMEMOPAHHBIX OEIKOB-NEPEHOCUMKOB. B
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NOJOOHBIX YCIOBUSIX MEMOpAHBI CTAHOBATCS OO0JIEC KECTKUMHW, YMEHBLIACTCS HX
TEKYYECThb U MOBBIIACTCS UX XPYIKOCTb.

B pabote ObLTO0 MOKa3aHO U3MEHEHUE AMMOHUIHOM CTOWKOCTH 3PUTPOLUTOB Y
00abHBIX ¢ XBI1 M0 CpaBHEHUIO CO 3AOPOBBIMU JIFOABMHU. JTOT MOKA3aTENIb OTPaXKACT
W3MEHEHUE aKTUBHOCTH O¢nka noJiockl 3. [1o Haemy MHEHHIO, Y nanueHToB ¢ XbI1,
OKHCITUTENBHBIN CTPECC M BEUIECTBA, aACOPOMPOBAHHBIE HA MEMOPAHE 3PUTPOLIMUTOB,
CHU3WJIA AKTHUBHOCTh O€JIKa MOJOCH! 3, CIEA0BATENBHO, CHU3WICS MOTOK aHMOHOB
yepe3 meMOpany. [loatomy y OonbHbIx ¢ XBI1 HaOmomaeTcs GeHOMEH yBEIUUEHUS
BPEMEHU BBDKMBAHUS JPUTPOLMTOB B aMMOHUAHON cpene. C OAHOW CTOPOHBI
no100HbIE U3MEHEHUS O€Ka MOJOCH 3 MPUBOAIT K KPUTUUYECKUM MOCIEACTBHUSIM.
Tak, Oemok MONMOCH 3 CBsi3aH € TPAHCHOPTOM KUCJIOPOAA, W B YCJIOBHAX €ro
HEAQJCKBAaTHOW pabOThl CHHMKAETCS CKOPOCTh TPAHCMEMOPAHHOIO MEpeHoca
KHCJIOPOJA, 4TO B CBOIO OYEPEAb BHOCUT BKJIAJ B PA3BUTUE CUCTEMHOMN TMIIOKCHH Y
naiueHToB ¢ XbI1. Takxe Oeok Mojaockl y4acTBYET B TPAHCIOPTE U META0OIU3ME
[JIFOKO3BI B 3PUTPOLUTE, MO3TOMY €10 AUCPYHKIHS MOXKET TPUBOJUTH K PA3BUTHIO
TMIIOHEPTETHYECKOTO COCTOSIHAA M K rudenu knetku [117]. C apyroil CTOpOHHI,
CHIDKEHUE aKTHMBHOCTH Oe€lika moJockl 3 B spurpoumrtax OonabHbBIX ¢ XBII Moxker
UMETHh KOMIIEHCATOPHOE 3HAYEHWE, M B VYCIOBHUAX YPEMUM TPUBOIAUTH K
crabunuzanuu MeMOpaHbl Yepe3 U3MEHEHUE €€ Ne(POPMALlMOHHBIX CBOMCTB.

Pe3ynbTarel M0 MCCIEAOBAHUIO OCMOTHYECKON PE3UCTEHTHOCTH SPUTPOLIMTOB
MOKA3QJIA TOBBILIEHUE B TOMYJISLUN CPEIHECTOMKUX U HU3KOCTOMKUX SPUTPOLMTOB,
YTO CBHJETEILCTBYET O MOSBICHUN PAUTHAHBIX (POPM SPUTPOLIUTOB U 00 YBETUUYCHAN
YHCJIa MOJIOJBIX KIETOK B KpoBH O0sibHBIX XBII. Opurponmtsl y nanueHtoB ¢ XbI1
CO3PEBAKOT B YCJIOBHUSAX M3MEHEHHONW TOHWYHOCTU CPEABI, YTO TAKKE BHOCUT CBOWM
BKJIaJl B CHW)KCHHE CHOCOOHOCTH J>PUTPOLMTOB K oOpaTumoi aepopmanvd M B
pa3BUTHE BHYTpUCOCYaucTOro remonusa [110, c. 164].

Mexay OpuTpoUMTaMHM W TUIA3MOM  KPOBH  CYIIECTBYET OKHUCIUTEIBHO-
BOCCTaHOBUTENBHA cuctema [118, 119]. Hapymenne 1aHHON CUCTEMBI MOKET OBITh
NO3ULMOHUPOBAHO Kak (aKkTOp HM3MEHEHHs 3apsAoBOr0 OanaHca 3pUTPOLMTOB Y
NAUEHTOB ¢ XPOHUYECKOM OOJIE3HBIO MOYEK.

HUzmenenue 3apsiia 3puTpouuToB y OosibHBIX ¢ XBII siBiiseTcs HeraruBHBIM
(aKkTOpOM, TOCKOJIBKY 3PUTPOLMTHI CHOCOOHBI  OOpa30BBIBATH —arperatbl M
MUKPOYACTHLBI B KPOBOTOKE.  MUMKpOYACTMIBI B  HACTOAIUEE  BpPEMH
NO3ULMOHUPYIOTCA KAaK CaMOCTOATENbHBIE 3(QQEKTOPBI, MOBPEKIAIOUINE KIICTKA
moyek W mnoudeuHoro osHuaotenus [120]. Crolikuii OKHCIHUTENIBHBIA CTPECC U
WU3MEHEHUE Ne(POPMALUOHHBIX CBOHCTB 3PUTPOLMTOB MPUBOIUT K 3PUTPONTO3Y, UTO
CO3Ja€T JOMOJIHUTENBHBIE YCIIOBHUS Ul PAa3BUTUA aHeMHWH y naumeHtoB ¢ XDbBIL
[ToBBIIEHUE KECTKOCTH MEMOpPaHBI, CHUKEHHE €€ PE3UCTCHTHOCTH M HAPYILIEHUE
perysiuuu  o0beMa SPUTPOLMTOB TOBBIIACT BEPOSITHOCTH BHYTPHUCOCYIUCTOTO
reMoji3a KpacHbIx KieTok KpoBu [110, c¢. 163]. BHEKIETOUHBIM reMOrIOONH
001a1aeT BBIPAKEHHBIM BAa30KOHCTPUKTOPHBIM 3(PPEKTOM M NPSIMBIM TOKCHUYECKUM
JNEHCTBUEM Ha MoukH [121].

Takum 00pa3oM, ¢ OAHOH CTOPOHBI H3MEHEHUE CTPYKTYPHO-(PYHKIIMOHAIBHBIX
CBOWMCTB MEMOpaH SPHUTPOLMTOB ycwiIMBacTcs ¢ mnporpeccupoBanuem XbIL a ¢
JPYroii CTOPOHBI, CAMO MPUBOAUT K ycyryOseHuto TeueHus XbI1.
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3AKVIIOYEHUE

[TocraBiicHHBIE LETb U 3aa41 JTUCCEPTALMOHHOTO UCCIICIOBAHMUS BBITIOJTHEHBI
MOJIHOCTHIO. Pa3zpaboTaHbl OpUTrHHANBHBIC METOJIUMKH ONPEACIICHUS BbDKABACMOCTH
SPUTPOLUTOB B aMMOHMMHOM Cpeie W 3apsi0BOro OajaHca SPUTPOLMTOB B YCIOBUSIX
TEPMOMHAYKIMK. [loNydeHbl HOBBIE JAHHBIE O (PU3UKO-XUMUUYECKMX CBOHCTBAX
SPUTPOLUTOB Y MAMEHTOB C XPOHUUYECKON OOJIE3HBIO MOYEK HA PA3IMYHBIX CTAAUSIX
€€ Pa3BUTHA. DTO MO3BOJIMIIO PazpadoTaTh KOHIENIUIO O POJIM U3MEHECHHUS (PU3UKO-
XUMUYECKUX CBONCTB MEMOpaH 3pUTPOLIMTOB B MPOTPECCUPOBAHUM XPOHUYECKOM
OO0JE3HU MOYEK.

Pesynbrarhl AMCCEPTAlMOHHOTO MCCIEIOBAHUS MOTYT ObITh PEKOMEHIOBAHbI
JUTsl pa3paOOTKX HOBBIX KPUTEPUEB OLIEHKU TEMIIOB MTPOrPECCUPOBAHUS XPOHUYECKOM
OOJIC3HH TOYEK W Il HCIOJb30BaHUS B YYE€OHOM TMPOIECCE HA PA3TUYHBIX
oOpazoBareabHbBIX TporpaMmax MeauiuHcknx BY30B.

CpaBHECHHE BBINOJHEHHOH pabOThl € JIYUYIIMUMH JOCTHKEHUSMH B 001acTH
U3yYeHUsT  (PUBUKO-XUMUYECKUX  CBOMCTB  MeMOpaH  HSPUTPOLMTOB  MPH
MATOJIOTUYECKUX  COCTOSIHUSIX — TO3BOJIIET  YTBEPXKIATh, YTO  IMPOBEIACHHOE
UCCIICIOBAHUE  SIBJIACTCA CAMOCTOSITEJIbHBIM W OpUTMHAIBHBIM. [lonydYeHHBIE
PE3VJIBTATHl JOTIOJHAOT U PACIIUPSAIOT UMEIOLIUECS TEOPETUUYECKUE MPEACTABICHUS
O poid  U3MCHECHUS  (PUBHKO-XMUMHUYECKMX  [MApaMeTPOB  DPUTPOILMTOB B
MPOrPeCCUPOBAHUN XPOHUYECKOH OOJIE3HU MOYEK.

BbiBOABI

1. VY MauMEeHTOB ¢ XPOHUYECKOH OOJIE3HBIO MOYEK CHUYKEHA OCMOTHYECKAs
PE3UCTEHTHOCTb 3PUTPOLUTOB, YBEIMYEH MYyJ HHU3KOCTOMKAX M CPEAHECTOMKHUX
SpUTPOLUTOB. B rpynme OGOMBHBIX ¢ XPOHUYECKUM MHETOHE(PPUTOM HAMMEHbILIAS
OCMOTHYECKAsI PE3UCTEHTHOCTh 3PUTPOLMTOB HAOMIOAACTCS HA TMO3AHMX CTaaUsIX
pazutust XbII. YV mainueHTOB ¢ XpOHUYECKUM TJIOMEPYJIOHEMPUTOM HAUMEHbIIAS
OCMOTHYECKAs] PE3UCTEHTHOCTh SPUTPOLIMTOB HAONIOJACTCS HA PAHHHUX CTAAMIX
pazsutusa XbIL

2. VY NainueHToB ¢ XPOHUYECKONH OOJIE3HBIO MOYEK YPUTPOLUTHI 00Iaaat0T
OonblIci CTaOMIBHOCTBIO B AMMOHMIHOW CpeAec MO CPABHEHHMIO C KOHTPOJIEM. Y
NAlUCHTOB C XPOHUYECKAM NHUEIOHEYPUTOM M Yy MALMEHTOB C XPOHUUYECKUM
TJIOMEPYJIOHEPPATOM HAUOOJbIIEE BPEMSI BBKABAHUS SPUTPOLMTOB B AMMOHUIHOM
cpene Habmoaaeres B rpynnax 0oiabHbIx ¢ XBI1 4 craauu.

3. Ha memOpaHax spuTponHTOB OOMBHBIX C XPOHUYECKON OOJIE3HBIO TOYEK
MO0  CPaBHCHWID €  KOHTpPoJeM  copOupyercs  OoOJiblIee  KOJMYECTBO
CPEIHEMOJNEKYIAPHBIX BEIIECTB W (PPAarMEHTOB BHEKJIETOYHBIX HYKJICHHOBBIX
kucyioT. [lpu nmporpeccupoannu XBI1 konuuecTBO META0OIUTOB, COPOMPOBAHHBIX
HA JPUTPOLMTAX, yBenmuuBacTcs. AncopOums ¢gparmentoB PHK Ha spuTpoumTax
NAUEHTOB C XPOHMYECKHM TJIOMEPYJOHEPPUTOM NPEBATMPYET HAJ aacopOLmei
¢parmentoB JTHK.

4. Y [aumMeHTOB € XPOHUYECKOW OOJIE3HBIO MOYEK B JPUTPOLMTAX
NOBBILIEH YPOBEHb MEMOPAHHO-CB3aHHOTO TEMOINIOOMHA — OCHOBHOTO MOKA3aTelst
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OTHAJIEHHBIX MPOAYKTOB OKHUCIMTENBHOIO crTpecca. Ilpyw s>TOM  Makcumym
MEMOPAHHO-CBSI3aHHOTO ~ TeMOTNIOOMHA Wy MAlUMEHTOB € XPOHHYECKUAM
NUEIOHEQYPUTOM U Y MALIMEHTOB C XPOHUYECKAM IIIOMEPYJIOHE(PPUTOM HAOIIOAACTCS
B rpynnax 6oneHbIX ¢ XbII 2 cragun.

5. VY ManueHToB ¢ XPOHUUYECKOH GOIE3HBIO MOYEK HAOMIOAAECTCS NU3MEHEHNE
3apsA0BOro OanaHca SPUTPOLUTOB IO CPABHEHUKO CO 3J0POBBIMH JIHOABMH. Y
NAlUEHTOB € XPOHMYECKOH OOJNE3HBKO TOYEK ObUTM  3apErMCTPUPOBAHBI
WHIVMBUAYAJIbHBIE TUIIBI SPUTPOLIUTAPHBIX TEPMOTPAMM.

6. HM3MeHeHne  CTPYKTYpHO-(QYHKIMOHAIBHBIX  CBOWCTB ~ MeMOpaH
SPUTPOLMTOB YCHUIMBACTCS C MPOTPECCUPOBAHMEM XPOHMUYECKOW OOJE3HM MOYEK C
OJTHOM CTOPOHBI M CAMO NMPHUBOJUT K YCYT'YOJICHUIO TEUEHUS XPOHUYECKON OOIe3HU
ITOYEK C APYTrOi CTOPOHEI.
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00bEKT, CO34aHHbIN 24 wuioHA 2011 roga, npuHagnexar
Mypasnéson J1.E., KonccHmkoBon E.A. Knwesy [O.A.,
MonoToBy-J/lyyaHckomy B.B. 1 aBTOpbl rapaHTuUpyloT, 4TO
npu Co34aHNMN BbILLEyKa3aHHOro 06beKTa He 6blIn HapyLleHb!
npa.a MHTeNNEeKIyasbltoli COGCTBEHHOCTUN APYrUX NnL,

3anHcb B peecTpe 3a Ne 1024 ot 12 wmona 2011 roga
nMeeTcs.

Hpep'cep'a. H. A6,El,anI/IM

IC 0007177



ABIOPNbIK KyKblK 00beKTiCiHe KyKbIKTapipbl
MeM/IeKeTTIK Tipkey Typasibl

KY9/IK

6 Haypbli 2015 X

KasakcTaH Pecny6nmkacbIHbL, dpinet
MUHUCTPAIriHAe — aBTop/apgbly  OTiHiwi 60iibIHLIA
aBTopnapbl Jlapuca EBreHbeBsHa Mypasnésa, BuneH
BopHcoBn4 Mos0TOB-/ly4aHCKuUii, PblexkxaH EmenbeBHa
BakupoBa, Amutpuii AHatonbcsu4y Kntoes, EBrcHum
AnekcaHgpoBHa KonecHukoBa  60nbin  TabblnaTbiH
aBTOP/bIK KYKbIKMEH KopranaTtblH 06bekTire anpblkila
MYMIKTIK KyKbIKTap «Co3bliManbl 6yiipek aypyblHbIH
eYACYiHIH 3p Typni KeseHAepiH4e 3pUTPOLMUTTEPAIH
3apaATbIK Tene-TeHAIriHiH e3repy cunarthbl.
MoHorpadua» (rbiibIMW TyblHAbI) aTaybIMeH TipKenreHi
KyanaHfblpbliagpl.

ABropnapgblly  eTiHiwi 6oibIHIWA  aBTOp/bIK
KYKbIKMEH KOpfFanaTblH 06beKTire anpbiKwa MynikTik
KYKbIKTap >3He 2015 XbiNrbl 3 akumaHpa XacairaH
obwvekTi  J1.E. MypaBnéBara, B.B. MonoToB-
NyuaHckHitire, P.E. BakupoBafa, [.A. KnwoeBKa,
E.A. KonecHHKoOBafa TUWeCiNi X3He aBTOpnap orapbija
KepCeTiNreH 06beKTiHI XacaraH Kesge 6acka agampapibliH
3UATKEP/IK MeHLUIK KyAas.bl 6y3bliMaraHibirbiHa Keningik
Gepegi.

Tisinimae: 2%X XbINr3.i;  Haypbl3fja >kacairaH
Ne H-KY >ka3babap.

MMHiiCTpAinﬁAszz!capbl ' 93imoBa

CBUWAETEJ/IbCTBO

0 rocyfapcTBeHHOM periicTpaiiHii npas
Ha 06bEKT aBTOPCKOro npasa

6 mapTta 2015

HacToAwHM ygocToBepsieTcs, 410 B MHHHCTEpCTBE
wernunw  PECNYBGNHKH  KasaxcTaH 3aperHcTpHpOBaHbl
HCKMOUMTENbHbIE  HMYLLECTBEHHbIE MpaBa Ha 06bEKT
aBTOPCKOro npasa Mof HassaHHeM «Co3sbliManbl 6ylipek
aypyblHbIH VAeYiHiH3p TYpNI Ke3eHaepiHae
apuTpoumnepail 3apsAaTbIK - Tene-TeHAIriHIH - o3rcpy
cHnatbl.  MoHorpagusa»  (Hay4yHoe  MpPOU3BCAEHME)
aBTOpaMn  KOTOPOro MO 3asiBfIEHWIO aBTOPOB  ABMAKOTCA
MypaBnésa JlapHca EBreHbeBHa, Mon0ToB-J/1y4yaHCKuii
Bunen bopHcoBuY, bakupoBa PbickaH EMCNbCBHa,
Knoes AMuTpuii AHaTonbeBuY, KonccHukosa EBreHuns
AnekcaHApoBHa.

Mo 3aABEHNIO aBTOPOB  UCKOUUTENbHbIE
MMYyLLECTBEHHbIE MpaBa Ha O06beKT aBTOPCKOro pasa,
co3faHHbIn 3 eBpana 2015 roga, nNpuHagnexar
MypaBnésoii Nn.E., MonoToB-J/ly4aHCKOMY B.B.,
BakupoBoii P.E., Kniocsy [.A., KonecHukosoii E.A. n
aBTOPbI FrapaHTUPYIOT, YTO MPU CO34aHWUW BblLLEYKa3aHHOMo
ob6beKkTa He OblAM HapylleHbl NpaBa WHTEN/EKTYasIbHOM
COGCTBEHHOCTY ApYyrux/Aivn.

3anucb B e.{ieecipe Ne YYi or 6 mapTa
2015 roga umeetcs.

3amectutcnb Hucrpa . AsumoBa

ceBlUIKT) icTBO

e 001048



ABTOP/IbIK KYKbIK 00bEKTICiHE KYKbIKTapabl
MeM/NEKETTIK TipKey Typasibl

KY3J1IK

KasakcTaH Pecny6ankacbl DaineT MWHUCTPAIriHAe
aBTopnapfblH eTiHiwi 6oibwiwa asTopnapbl Jlapuca
EBreHbeBHa MypaBnésa, BHneH BopucoBuH
Monoros-J/ly4aHcKuii, PblicXaH EmenbcBHa
BakupoBa, Amurpuini AHatonbcBuy Knwes, EBrewis
AnekcaHgpoBHa Konecumkosa, Acenb CepuKoBHa
Hypranuesa 60/bin TabblnaTblH aBTOP/bIK KYKbIKMEH
KOpFanatblH 06beKTire apbikKiwla MyNikTiK KyKbikTap «O
ponH 3pUTPOLUTOB " nenTpocunos B
HPOrpeccMpoBaHUM  XPOHMYECKON 60Me3HN  MOoYekK.
mnotesa» (rblNbIMU TYbIHAbI) aTaybiMeH TipKenreHi
KyaNnaHAblpblnagbl.

ABTOpnapdblH  OTiHiWi  6oliblHWA  aBTOPAbIK
KYKbIKMEH KOpfanaTblH 06bekTire aipblklla MYIKTIK
KYKbIKrap 3sHe 2015 XbInfbl 8 XenTokcaHga xacanfaH
o6bvekTi  J1.E. MypaBnésara, B.B. MonoTtos-
NyuaHckuiire, P.E. bakupoara, [.A. KueBKc,
E.A. KonecHukoBara, A.C. HypranueBara Tuecini
XK3He aBTopnap korapblga KepceTinreH O06beKTiHi
XacaraH kesfe 6acka afjampapblH 3UATKEPAiK MeHLUiK
KYKbIfbl Oy3blIMaFaHbIFbiHa Keningik 6epeai.

Tisinimge 2016 >xupgebl*[8 KaHTapga >XacanfaH
Ne OICCualan 6ap.

MWuHUCTPAIH opbli 3. 9©3imoBa

CBUWAETEJ/IbCTBO

0 rocyfiapCTBEHHOH PerucTpaLy npas
Ha 06BEKT aBTOPCKOro npasa

18 nHnapu 2016

HacToawwmm ygocToBepseTcs, 4To B MUHMCTepCTBe
tocTuumm - Pecnybnuku  KasaxctaH — 3aperncTpupoBaHbl
UCKNIOYNTENbHbIE  MMYLLECTBEHHbIE MpaBa Ha 06beKT
aBTOPCKOro npasa Moj HasBaHueM «O ponun 3puUTPOLUTOB
N HCATPOGMNOB B nNporpeccMpoBalliii  Xpommyeckon
GonesHyn nouek. [iwoTesa» (NPoU3BeAeHUE HayKM),
aBTopamy KOTOPOro Mo 3afB/IEHNIO aBTOPOB ABNAOTCA
MypaBnéBa Jlapuca EBrcHbcBna, MonoToB-JlyqyaHcKuia
BHneH bBopueoBHY, bBbakupoBa PbickaH EMmenbeBHa,
Kntoes Amntpun AHatonbeBHY, KonecHnkosa EBreHus
AnekcaHaposHa, Hypranvesa Acenb CepnKoBHa.

Mo 3aABEHNI0 aBTOpPOB NCKNIOUNTENbHbIE
MMYLLECTBEHHbIE MpaBa Ha OOBEKT aBTOPCKOro Mpasa,
co3fjaHHbIi 8 pgekabpa 2015 roga, npuHagnexat
Mypasnésoii  J1.E., MonoToB-/lyyaHckomy  B.B.,
Bakuposoii P.E., Knwesy [A.A., KonecwikoBoii E.A.,
Hypranuesoin A.C. W aBTOpbl rapaHTUPYIOT, 4TO Mpwu
CO3[aHNN BbllLEYKa3aHHOr0 06beKTa He OblNM HapyLueHbl
npasa MHTeNNeKTYanbHOW COGCTBEHHOCTU APYTUX NULL.

3anuce B peectpe 3a Ne CIC<' or 18 sAHBaps
2016 rofa umeetcs.

3amecTuTeNb MUHI 3. AsumoBa
pBO
003526



ABTOP/IbIK KYKbIK 06beKTICiHE KyKbIKTapabl
MEM/IEKETTIK TipKey Typasbl

KYaJlIK

4 aknaH2016

KasakctaH Pecny6nukacbl 9pfinet MWHUCTPAIriHae
aBTOpnapAblH  eTiHiWi  6oliblHWa aBTOpnapbl  Jlapuca
EBreHbeBHa MypaBnésa, BuneH Bopucosuy Mosnotos-
NyuvaHckuii, PbiokaH EmenbeBHa Bakwuposa, AMUTpUiA
AHaTO0NbEeBNY Kntoes, EBreHus AnekcaHApoBHa
KonecHukoBa, Acenb CepukoBHa Hypranvesa 6onbin
TabblNaTblH aBTOP/bIK KYKbIKNEH KOpfanaTblH 06bekTire
aiipblKlia MYNIKTIK  KyKblkrap «CosblnManbl  6yipek
aypyblHbIL, yAeyi >kaHe KaH >kacyllanapbl. I3aeHiCTiH
HaTWXKeNepi» (FbIIbIMA TYbIHAbI) aTaybiMeH TipKenreHi
KyanaHAblpblnagb!.

ABTOPNapAbIH eTiHiWi GOMbIHLWA aBTOP/bIK KYKbIKMNEH
KOpFanaTblH 0GBEKTIre aipblKla MYNIKTIK KYKbIKTap »3He
2015 >KbinFbl 15 KenToKcaHAa kKacairaH — 06bekri
N.E. MypaBnéBara, B.B. MonoToB-Jly4yaHcKuiire,
P.E. BakHpoBafa, [I.A. Kntoeske, E.A. KoneeHnKoBara,
A.C. HypranueBafa TUeCini >3He aBTOpnap >orapblga
KepceTiNreH 06beKTiHI )acaraH Kesfe 6acka agampapibiH
3UATKEPNIK MEHLWIK KyKblfbl Gy3blAMaraHiblFbliHa Keningik
Gepegi.

Tisinivge YWU& xinybi 4 aknavga >xacanfad

MWHHCTPAiH, 3. 93imoBa

CBNAOETEJ/IbCTBO

0 rocynapciBeHHol perucTpaiiHv vpas
Ha 06bCKT aBTOPCKOro npasa
Ne C /1Y 3 4 cheBpans 2016

HacToswwmm  yaocTosepseTcs, 4Tto B  MuHMCTEpCTBe
tocTuumm - Pecnybnmnky  KasaxctaH — 3aperucqmpoBaHbl
UCKNMIOUNTENbHbIE  MMYLLECTBEHHble  NpaBa Ha  OObEKT
aBTOPCKOro npaBa Mof Has3BaHWeM «Co3blnManbl 6Oyipek
aypyblHbIH yAeyi >K3He KaH >kacywanapbl. I3geHIiCTiH
H3THXCNEePi» (NPov3BefeHMe HayKK), aBTOpamMn KOTOPOro Mo
3afBNEHWI0  aBTOpoB  sBNAlOTCA  MypaBnésa  Jlapuea
EBreHbeBHa, MonoToB-/ly4aHCKUA BuneH BopuCOBHY,
BakupoBa PbiokaH EmenbeBHa, Knwes  OmuTpuii
AHaTonbeBnd, KonecHnkoBa EBreHns A.vekeaHApoBHa,
Hypranucsa Acenb CepuKoBHa.

Mo 3aAB/1EHNI0 aBTOpOB NCKNIOYNTENbHbIE
MMYLLECTBEHHbIE MpaBa Ha O06BLEKT aBTOPCKOro  npasa,
cosjaHHbll - 15  pgekabpsa 2015 roga,  npuHagnexart
Mypasnésoii NE, MonoTtoBs-Jly4aHCKoMY B.B,,
Bakuposoit P.E., Knwey [.A. KonecHukoBoii E.A.,
Hypranveson A.C. u aBTOpbl rapaHTUpYlT, 4TO Mpun
CO3[jaHNN  BblLLIEYKa3aHHOTO 06beKkTa He Obliv  HapyLlueHbl
npasa MHTeNNeKTyanbHON CO6CTBEHHOCTU APYTUX AL,

3anucb B peecte 3a J» oT 4 eBpansa
2016 roga umeel i~

3amecri 3. A3HMmoBa

NbCTBO
uc 003704



3nArkepnik meiwiik 06beKTiCiH MeMNEKETTIK Tipkey

KY9NIri

18 maycbiM 2010x.

KasakctaH Pecnybnmkacbl OfineT  MWHHCTPAITIHIH
3UATKEPNiK MEHLLIK KyKbIrbl KOMUTETIHAE 034epiHiH >Xa3balua
OTiHiWIi 6oMblHWA aBTopnapbl AMUTPHA AHATONbLCBHY
Knioes, BnagHMHp AnekcaHnpoBuy KoneciwkoB, AHUC
>KaHapoBuy Maiicaros, EBrcHuna ANckcaHgposna
Konccwikosa, flapnca EBrenbcBHa MypaBnéea, BHACH
BopHcoBnY MonoToB-J/lyyaHckHIi, MypaT KoliiHH6acBHY
TcncyoB 60nbin TabblnaTbiH «MporpamMmma 4As pCrHc rpaLi
Pli kpoBu» pgen aTtanraH (rbifbIMN TyblHAbI) 3USTKEPNIK
MEHLUIK 06beKTICi TipKeNreHiH ocbl Ky3nik pactaigbl.

ABTOpnapgplly,  OTiHiWi  60MbIHWA 2010 XbIArbl
19 cayipAe TyblHAaraH HbiCAH MeH 3MSATKEPNiK MCULLIKTIL,
alipbikwa (MynikTiK) KyKbIrbl Tek kaHa [.A. ICnocBTil,

B.A. KonccwikoBTML, AK. BaiicaroBTbIn,
E.A. Konccwikowwblly, N.E. MypannéBaHblf,
B.B. MonoToB-J/ly4ancKHigbIL, M.K.Tc/lcyoBTbiL,

VediKTepiHe XaTafibl X3He aBTopAap >korapbla KepceTinreH
00beKTIHI >kacaraH Ke3ge 6acka agampapabll 3HATKEpPiK
MEHLLIK KyKbIrbl 6y3bl/IMaraHabIFbnia Keningik 6¢cpeai.

3NATKEPNIK MeHLIK KyKbIrbl KOMWTETIHIH TisinimiHge
2010 xbInrbl 18 maycbimaafFbl No 1092 xxasba 6ap.

ToparaHbiy M.a. _N. CtambekoBa

CBUWAETEJ/IBCTBO

0 rocyapcTBeHHOW pei UCT paLynH 06bekra
HHTeNNeKTyanbHON co6CrBeHHOCIN

18 nioHsa 2010

Hactoawmm  ygoctoBepsieTca, 4Tto B Komutete no
npasam WHTeNNeKTyalbHON CO6CTBEHHOCTU MuHUCTepCTBa
tocTuumm Pecny6nuky KasaxcTaH 3apermcTpmpoBaH OOBLeKT
VNHTeNNeKTyanbHoM COBCTBEHHOCTH nog Ha3BaHveM
«lMporpamma gnsa periictpaunn Ph kpoBu» (npounsseacHue
HayKW) aBTopamy KOTOPOro Mo COGCTBEHHOMY 3asiB/ICHMIO
agnsoTea Knwoes AMUTpHI AHaTonbeBud, KonecHUMKoB
MnagHMup AnekcaHgposud, BaHcaros Awic XXaHapoBuy,
KonccHukoBa EBreHHs AnekcaHfjpoBHa, Mypasnésa
NapHca  EBrcHbeBHa, MonoToB-J/lydaHCKUH  BuneH
BopHcoBuy, Teneyos Mypat Kolilunbaesuu.

Mo 3aABN1ennio aBTopoB NCK/THOUUTENbHbIE
(MMyiLeCcTBEHHbIE) MpaBa WHTeNNeKTyaNbHON CO6CTBEHHOCTM
1 00beKT, co3paHHbIi 19 anpcna 2010 roga, npuHagnexar
ICnioeBy [.A., KonccwikoBy B. A., BaHcawoBy HAXK,
KonccHHkoBo  E.A., MypnenésoH J1.E., MonoTos,
JlyuaHckomy B.B., TencyoBy M.K. 1 aBTOpbI rapaHTupytoT,’
4TO MNPV CO3A4aHWM BbllleyKa3aHHOro 06bekTa He 6bln
HapyLleHbl NpaBa WHTENCKTYasblloii CO6CTBEHHOCTM ApYrnx
nmu,

3anucb B peecTpe KomuteTa Mo  HpaBam
VHTeNNeKTya/lbHol cobcTBeHHOCr 3a Ne 1092 oT 18 WioHH
2010 roga umeetcs.

0. npcaccaarcns J1. C rambeki
MC000510;



