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CARDIOPROTECTIVE EFFECTS OF DIALYSIS FLUID WITH SUCCINATE

"Hay4HO-nccnenoBaTenbCKnii MHCTUTYT HedpOonornm, 2knHnKa NponeaeBTUKN BHYTPEHHMX 6one3Hel, *oTaen dapmakoanuaeMmonorim n uo-
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Moamnannaa 6onbHuLbl Ne 26 CaHkT-MeTepbypra; SHMO «HedpoH»

PEDEPAT

LIEJIb ICCJIELOBAHMIS: oueHKa KapauonpoTEKTUBHOIo addekTa CykumMHaTcoaepXallero guanm3npyoLLero pacteopa y
B0NbHbIX C TEPMUHANIBHOM NOYEYHON HEAOCTATOYHOCTbIO, MOYHaOLLMX IEYEHNE XPOHUYECKUM remoananndom. MNALUEHTBI
N METO/bI. B nepekpecTHOM nccnenoBannm npuHsanm ydactme 90 605bHbIX ABYX OTAENEHMIA reMoanannaa, paHooMm3npo-
BaHHble N0 2 rpynnam. AKTMBHas rpynna uccnefoBaHns B TeHeHne 6 Mec nosyyasna XxpoHMYeCKnin reMoamnanna ¢ UCrnosb3oBa-
HVEM CyKLMHATCOAEepXKaLLero Anann3npyoLLero pactTBopa, a KOHTPOJIbHAas — CO CTaHAAPTHLIM GUKapboHATHBIM AMANN3NPY-
IOLLMM PacTBOPOM C MOCNEAYIOLLMM «MePeKPECTOM» NOcne 3-MeCSYHOro Nnepmoaa oTMblBkM. OLeHnBany AMHamMmKy G1oxm-
MWNYECKMNX nokasaTenen KPoBU, JaHHbIX CYTOYHOro MOHUTOpKMpoBaHus SKI, BO BpeMsi KOTOPOro NpoBOAVAN TECT C LUECTUMMU-
HyTHOI xoap60i (TLX), naHHbIx axokapamorpadum (9xoKr). PE3Y/ILTATHI. Mocne 6 Mec ne4yeHns ¢ NCNosib30BaHNEM aL-
L0CYKLMHATa No CPaBHEHWIO C KOHTPOJIEM OTMEYEHO CHUXEHME YPOBHS HEOpPraHnyecknx pocdaTos, kanbLms, HaTpus, kpea-
TUMHMHA, MOYEBVMHbI, MOYEBOW KUCOTbI M NOBbILLEHWE 06LLero 6enka 1 anb0yMmrHa B KPOBU. Y NaumeHTOB XEHCKOro nosa npo-
M30LLINIO CHUXEHME COAEPKaHNA anbaoCTEPOHA B KPOBU. 10 pedynbtatam 24-4acOoBOro KapaMOMOHUTOPMPOBAHNSA C KOHTPO-
nemM aptepuanbHoro gasneHus (A) otTMe4eHo CHMXEHME cnuctonndyeckoro AL, CHUXEHVE YacTOTbl CEPAEYHbIX COKPALLEHN B
[HEBHOE BPEMS, YMEHbLUEHNE YaCTOTbl HAPYLLEHWI CEPAEYHOr0 pUTMa U AJINTENBHOCTU 3NM3040B Aenpeccuun cermenTa ST.
TLUX npoAeMOHCTPMPOBAN yBENNYEHME TOIEPAHTHOCTY K dunadnyeckom Harpyske. MNpu OxoKIm oTmedeHa TeHAeHUMSA K yMEHb-
LweHuto runepTpodum mruokapaa. SAK/IIOYEHVE. TpoeBeneHHOe nccnenoBaHme npoaeMoHCTPMPOBaso NOMOXNTENbHOE BIU-
AHMEe remoamann3a c NCrosib30BaHMEM CYKUMHATCOAEPXKALLErO ANann3npyoLLEro pacTBopa Ha CepPAEYHO-COCYANCTYIO CU-
CcTeMy BOMbHbIX, MOMYYAIOLLMX IEYEHMNE XPOHNYECKMM FrEMOANANTM30M, MO3BOINIIO BbISIBUTL P, HE ONMMUCAHHbIX PaHee Kapam-
OMPOTEKTMBHbIX MEXaHN3MOB AENCTBUS CyKumMHaTa (rmnodocdaremMmyeckunii, rmnoHaTPMEMUYECKUI N TMNOTEH3UBHbIN -
dekT, CHxXeHne katabonmama 6esnka, cHuxeHne ypoBHs T TI v anbaocTepoHa B KpoBM 60JbHLIX). [prMeHeHne aunaocyk-
LMHaTa 0Co6EeHHO NokasaHo 60sbHBIM C BbICOKMM PUCKOM CEPLAEYHO-COCYANCTLIX OCTIOXHEHUIA.

Kniouesbie cnoBa: remoananus, guanusnpyoLmin pacTeop, CyKUMHAT, CEPAEYHO-COCYyaMCTasa CUCTeEMa.

ABSTRACT

AIM OF RESEARCH. Estimation of cardioprotective effect of dialysis fluid with succinate at patients with end-stage kidney
failure receiving chronic hemodialysis treatment. PATIENTS AND METHODS. 90 patients of two dialysis departments
randomized to 2 groups took part in crossover study. Active group of research received chronic hemodialysis with dialysis
fluid with succinate during 6 months and control group received chronic hemodialysis with standard bicarbonate dialysis
fluid with subsequent “decussation” after 3-month’s washout period. Dynamics of blood biochemical measurements, data of
ECG 24-hour monitoring during which was carried out the 6-minute walk distance (6MWD), echocardiography data (ECHO)
were estimated. RESULTS. After 6 months of treatment with acidosuccinate in comparison with control decrease in level of
inorganic phosphates, calcium, sodium, creatinine, urea, uric acid and increase of total protein and albumin in blood was
noted. Decrease of aldosterone content in blood was noted at female patients. According to 24-hour cardiomonitoring with
control of arterial blood pressure (ABP) was noted decrease of systolic ABP, decrease of heart rate in daytime, decrease
of heart rhythm disorder and time duration of ST-segment depression episodes. 6MWD demonstrated increase of exercise
tolerance. The tendency to decrease of miocardial hypertrophy was noted at ECHO. CONCLUSION. This research showed
positive effect of hemodialysis with dialysis fluid wih succinate on cardio-vascular system of petients received chronic
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hemodialysis treatment, it also allowed to reveal a number of cardioprotective mechanisms of succinate which were not
described before (hypophosphatemic, hyponatremic and hypotensive effect, decrease of protein catabolism, decrease of
GGT and aldosterone level in patients’ blood). Administration of acidosuccinate is especially recommended to patients with

high risk of cardio-vascular complications.

Key words: hemodialysis, dialysis fluid, succinate, cardio-vascular system.

BBEAEHUE

BonbHble ¢ xponnueckoii 6one3npio nouek (XbII)
HMMEIOT 3HAYUTEIHHO MOBBIIIEHHBI PUCK MTOPaXKEHUS
CEepACYHO-COCYAUCTON cucTteMbl. OCMBICIICHHE 001
HOCTH (aKTOPOB PHCKa CEPJIEYHO-COCYIUCTHIX 3a-
oonesannii u XBII npuseno k GopMHUPOBaHHIO KOH-
LENIUN KapIMOPEHAIbHOTO KOHTHHYyMa, T.€. B3aH-
MOOOYCJIOBIEHHOCTH TIATOJIOTUYECKHUX TPOILIECCOB B
CepIEUHO-COCYUCTOM crucTeMe u moukax [ 1]. [Tomumo
«TPaUIIOHHBIX» (PaKTOPOB PUCKa (apTepUaIbHAs TH-
MepTeH3us, AUCIUIHUIEMHUS, HapyIIeHNE TOJIePaHTHO-
CTH K IJTI0K03€), y 00bHBIX ¢ XBI1 3HaunTe16HYI0 pOib
B IIPOIPECCUPOBAHUM CEPJIEUHO-COCYIMCTOMN MaTOJI0-
MU UTPAIOT «HETPaIUIMOHHBIEY (DaKTOPHI: HapyllIe-
HUSl Kablui-pochopHOro oOMeHa, BOCIATUTEbHBIH
1 OKCHJIATUBHBIH CTpecc, aHeMUs, THIIEPTOMOLIMCTEHHE-
mus [1, 2]. Cepaeuno-cocynucras 3a00J1€eBaeMOCTb U
JIeTaJIbHOCTH HAPACTAIOT 110 MEPE CHUIKEHUS CKOPOCTH
KJIyOOYKOBO# (PUIIBTPALIMH U JOCTUTAIOT MAKCUMyMa y
OOJILHBIX, TTOMYYAOIMX 3aMECTHTENbHYIO TIOUYEUHYIO
tepanuio [3—6]. [locne Havana AUATU3HOTO JICUCHUS
YBEIMUYUBACTCS BBIPaKEHHOCTh psiia HaKTOPOB pUCKa
(mucnmunuaemust, anemus, runiepdocdaremus), a Tak-
K€ TIOSIBIISIIOTCS HOBBIE, CrIeIIM(UYHBIE /TSI 9TOH rpyII-
16l OOJIBHBIX, (PaKTOPHI (apTepruOBEHO3HAs rcTyNa U
CBSI3aHHOE C Hell yBeJIMYeHHe 00bEeMHOM Harpy3KH Ha
Cep/IIe, XPOHUYECKHI BOCTIAIUTEIbHbBIN CTpecc, 00y-
CJIOBJIEHHBII KOHTAKTOM KPOBH C UyKEPOJHBIMH MaTe-
puanamu) [7-9]. Takum 0Opa3om, oueBUHA TOTPEO-
HOCTH B ITOCTOSIHHOM TTOMCKE HOBBIX BO3MOYKHOCTEH
MIPEIOTBPAILIEHUSI CePJeUHO-COCYUCTBIX OCIOKHE-
HUH y 9TOH rpymniibl 60IBHBIX.

B crpykType cepneuHo-coCyaucTo! JIeTalbHOCTH
y TaIMEeHTOB Ha TeMOJNaIN3e 3HAYUTEIBHYIO JIOJI0
COCTaBIISIET CepJieuHas HeJOCTaTOYHOCTh. BaxkHyto
POIb B POPMUPOBAHUY CEPICUHOMN HENOCTATOUHOCTH
UTPAIOT paccTpoiicTBa MeTaboIM3Ma B MIIEMHU3HPO-
BaHHOM MHOKap/e, B YaCTHOCTH, IMCOaIaHC Mpolec-
COB aHa’POOHOTO U a3POOHOTO OKUCIICHHS TITFOKO3bI H
MOBBIIIIEHHAs: UHTEHCHUBHOCTH CBOOOTHOPAIMKAIILHOTO
okucienus munuaoB [10]. B cBsi3u ¢ aTiM npeacras-
JSIeTCSl IATOTCHETHYECKU 000CHOBaHHBIM TIPUMEHE-
HUE B JIe4YeOHOM Mpoliecce NpenaparoB, yMEHbIIAI0-
LIMX MOTPeOHOCTh MUOKap/Aa B KUCIOPOJE U BOCCTa-
HaBJIMBAIOIIUX (YHKIIMOHAJBHYIO aKTHBHOCTH KJIET-
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K. B coBpeMeHHYI0 KapIuOJOTHYECKYIO TPAKTUKY
MPOYHO BOILIM TaK Ha3bIBaeMbIe KapAHOLHUTOIPO-
TEKTOPBI, B TOM YHMCIIE TIpenapaTsl SHTApHOW KUCIIO-
THI (MEKCHKOp, peamOepuH) [11, 12]. Mexanusm kap-
JTUOTIPOTEKTUBHOTO JIEHCTBHS ITHX MpPEnapaToB CB-
3BIBAIOT C UX CIIOCOOHOCTBIO YCKOPSATH KPyrooOopoT
[IUKJIa TPUKapOOHOBBIX KHCIIOT U, TEM CAMBIM, YBEIIH-
YUBATh YHEProoOecTieyeHre KIETOK, a TAKXKe CO CII0-
COOHOCTBIO STHTAPHOW KHCIIOTHI IOIJIOIIATHCS Yepe3
aJBTePHATUBHBIN META0OIMUECKUH Ty Th CYKITMHATOK-
CHJa3HOM CUCTEMBI B yCIOBUAX Tutiokcuu [13]. Yau-
BEPCAIHLHOCTh META0OINYECKOTO IEHCTBHUS TO3BOJISET
MIPUMEHSTH TIperaparhbl SHTAPHOW KUCIIOTHI MIPH pa3-
JIMYHOM CEPlIeYHO-COCYAMCTON MATOJOTUH — OT XPO-
HUYECKOW CEepJIeYHON HEJO0CTATOYHOCTH JI0 OCTPOTO
KopoHapHoro cuaapoma [11,12,14,15].

YV OONBHBIX, TONMYYAIONINX JICIEHHUE XPOHUYECKAM
TeMOINATIN30M, UMEETCSl YHUKaIbHAasI BO3MOXKHOCTh
o0ecreueHus CHCTEMAaTHIECKOTO JJO3UPOBAHHOTO TI0-
CTYIUICHHUS JICKAPCTBEHHBIX BEIIECTB B OPTaHU3M U3
JUaN3UpYIoNero pactopa. Hamu 66110 mipezioxke-
HO BBECTH B COCTaB TUAIN3UPYIONIETO PACTBOPA CYK-
[IUHAT HATPHS ITyTeM YaCTUYHOM 3aMEHBI UM arlerara
HaTpwst (Tadi. 1).

Puck BO3HMKHOBEHHUS CEPIEUYHO-COCYIUCTHIX
OCJIOKHEHUN (apUTMUHU, OCTPHI KOPOHAPHBIA CHH-
JIPOM) TIOBBIIIIAETCS HEMOCPEICTBEHHO BO BPEMs CeaH-
caTeMonan3a, KorJa MPOUCXOAsAT ObICTPhIE U 3HAYH-
TeJTbHBIE U3MEHEHHS BOAHO-3JIEKTPOIUTHOTO COCTaBa
opranusMa, HapacTtaeT runokcemus [16—18]. [Tocty-
TUICHHE CYKIIMHATa B OPTaHU3M U3 JHATU3UPYIOIIETO

Tabnuua 1
CocTaB cTaHAapPTHOroO 1 CykuMHaTcoaepxXa-
Lero AMajausvpylowero pacteopa, MMoJb/n

KomMnoHeHT CTaVHD'apTHbm Anansnpyio- AuppocykumHat
LA pacTBOp
Na* 138 138
K* 2,0 2,0
Ca** 1,75 1,75
Mg* 0,5 0,5
Cl— 109,5 109,5
HCO3 — 32,0 32,0
Auetat — 3,0 2,12
CykumHat — |0 0,44
[nioko3a 5,55 5,55
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Tabnuua 2

CpaBHuTeanaﬂ XapakTepuctuka AByX rpynn naumneHToB No OCHOBHbIM
nokKasartesiaMm A0 HavdaJsa uccriiegoeaHus

OcHoBHOE 3aboneBaHne Mpynna 1 (n=39) |lpynna 2 (n=51) CraTuctmnyeckas 3Ha4MMOCTb Pasnynin
MomepynoHedbput 19 (49%) 24 (47%) 0,832"
[MoAMKNCTO3 NoYek 1(2%) 7 (13%) 0,131"
CaxapHblii pnabet 7 (19%) 3 (6%) 0,095"
MmnepToHnyeckas 601e3Hb 4 (10%) 6 (12%) 1,000*
CucTeMHbIn Backynunt 3 (8%) 2 (4%) 0,649"
AHomanua MBC 2 (5%) 4 (8%) 0,694
MHTepcTuumanbHbii Hepput 1(2%) 2 (4%) 1,000*
MouekameHHas 6051e3Hb 2 (5%) 3 (6%) 1,000*
Hanuune BupycHoro renatuTa:

lfenatnt C 6 (15%) 13 (25%) 0,303
lenatut B 4 (10%) 4 (8%) 1,000*
lenatut C+B 5(13%) 7 (14%) 1,000"
Bospacr, net 51,48+1,95 55,31+1,78 0,075*
AnnTenbHOCTb NIe4EeHNS reMoamanm3om, et 7,20%1,02 8,45+0,98 0,191#
MexpanannaHas npunbaska Macchl Tena, Kr 2,69+0,18 2,86+0,17 0,253*
KT/V 1,40+0,05 1,32+0,05 0,131#
Cuctonunyeckoe ALl o ouannsa, MM pT. CT. 125,24+4,62 126,15+3,14 0,436*
Hnactonnyeckoe ALl 0o anannsa, MM pT. CT. 74,76%+2,09 74,76+1,39 0,499%
MoueBwuHa 0o Anannsa, MMoJb/n 29,14+0,92 27,05+0,90 0,054#
KpeaTtnHuH no gyuannsa, MMosb/n 1,01+0,06 1,05+0,05 0,286*
Hatpwin no puannsa, MMonb/n 143,58+0,84 141,75+0,61 0,041#
Kanbuuii oo anannsa, MMosb/n 2,45+0,05 2,25+0,06 0,006*
docdaTbl HEOPT. A0 AManm3a, MMOJb/N 1,79%0,09 1,77+0,09 0,440%
docdhopHo-KkanbUmMeBoe Nnpons3BeaeHme 4,37+0,24 3,96+0,21 0,100%
MoueBas kucnota, MKMOJb/N 447,38+17,51 476,02+17,19 0,123*
O6wwmin 6enok, r/n 70,34+1,14 68,72+0,89 0,133*
AnbOYMUH, r/n 36,83+0,92 36,12+0,88 0,286*
XonecTtepuH o6LwmiA, MMOb/N 4,87+0,20 4,84+0,17 0,071%
[TTn, E/n 48,42+6,26 52,58+13,44 0,390%
AnbOOCTEPOH, MMOJIb/N 376,37+59,79 563,94+105,19 0,062*

MpumeyaHne. KonvyecTBeHHbIE faHHbIE NpeacTaBeHbl kak Mtm; # — ctaTucTyeckas 3Ha4MMOCTb Pasnnyunii Ha OcHoBse t-kputepusa
CTtblofeHTa; + — cTaTnucTUyeckas 3Ha4MMoCTb pasnnymin Ha OCHOBE TOYHOIO KpUTEPUS CDVlLuepa.

pacTBoOpa, TaKUM 00pa3oM, MPOUCXOJUT UMEHHO TOT-
na, Koraa 3To 6onee Bcero Heodxoaumo. [peamomnara-
JIOCh, YTO, TOMUMO COOCTBEHHOTO KapAHOMPOTEKTHB-
HOro 2 PeKTa CYyKIIMHATA, YMEHBIICHUE COACPIKAHUS
arerara B IHAIM3UPYIOIMIEM PacTBOPE TAKKE MOXKET
0Ka3aTh MOJIOKHUTEILHBIN 3 deKT Ha pe3ynbTarhl Jie-
yeHust. VIMEIOTCS TaHHBIE O TOM, YTO JIa)Ke CpPaBHH-
TETbHO HEOOINbIINE KOJIWYEeCTBa arerara, Monaaaro-
ITME B OPTAaHMU3M B X07I¢ OMKapOOHATHOTO TeMOIHAIIN-
3a, IPUBOIAT K aKTHBAIINY TPOBOCTIATUTEILHOTO ITH-
TOKHHOBOTO KacKaja, MOBBIIICHUIO TPOTYKIIUU MO-
HOOKCHJA a30Ta, COCOOCTBYA, TEM CaMbIM, (OpPMHU-
POBAHHUIO U YCYTYOJICHHIO CEPIEIHO-COCYIUCTHIX T10-
paxenwuii [19, 20]. C npyroii CTOpOHBI — aIeTar, Kak u
CYKIIMHAT, SIBISIETCS €CTECTBEHHBIM U HEOOXOIUMBIM
MeTabOIUTOM OpraHu3Ma: alleTUI-KO3H3UM A, K ITpH-
Mepy, ABJSETCS HadalbHBIM CyOCTPaTOM LIMKJIA TPH-
kapOoHOBBIX KuCHOT [21]. Takum obpa3om, koMOMHa-

111 YKCYCHOM U SIHTAPHOM KUCJIOT MO3BOJISIET HE TOJIb-
KO IOJJIEPKNUBATh KUCIIOTHO-OCHOBHOE PAaBHOBECHUE B
opranusme 3a cueT Oy(epHBIX CBOHCTB cladbIX KHC-
JIOT, HO M MHTeHCUpHIMpoBarh cuHTe3 ATO B MUTO-
XOHJPHUSAX, IOTIOJIHSASL, TEM CaMbIM, BHY TPUKIICTOYHBIN
3arac YHEPruu.

OpHOI M3 OCHOBHBIX 3a/1a4 IPOBEICHHOTO HCCIIe-
JIOBaHHMs ObLIA OLIEHKA KapIHONPOTEKTUBHOTO 3 dhek-
Ta CyKLIMHATCOAEPIKALIEr0 TUATU3UPYIOLLIErO PacTBO-
pa y OOJBHBIX C TEPMUHAIHHOU MOYCTHON HEIOCTa-
TOYHOCTBIO, IOy YAKOLIUX JIEYEHUE XPOHUUECKHUM T'e-
MOJIAAJIN30M.

NMAUMEHTbI U METOAbI

HccnenoBanue BHITIOIHEHO Ha Oa3e OTIeIICHSI Te-
Momuanm3a Caukt-IleTepOyprekoro rocyiapcTBEHHOTO
MEAMLMHCKOTO yHUBepcuTeTa uM. akaz. M.I1. ITaBnosa
(3aB. otnenenvem — A.H. BacunbeB) u otnenenus re-
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Moarain3a 0onpHALEI Ne26
r. Cankr-IlerepOypra (3aB. I'pynma |
ornenennem — K.I'. Crapo- n=39
CEJIbCKHIA).

B uccnenosanuu mpu- T
Hsun yyactue 90 G0JIbHBIX,

HOJTyYaBILKX JICYCHUE XPO- Pannommsans
HUYECKUM T€MOJIUAIU30M n =90

Ha NPOTSKEHUM HE MEHEe

6 Mec /10 Hayaia uccieno-

BaHWsl, BHE 3aBUCUMOCTHU OT

XapakTepa OCHOBHOIO 3a- Flilyfsnla =

OoJieBaHMS U TAKECTU CO-
MyTCTBYIOIIEH MATOIOTHH.
Kpurepusmu uckiaroue-
HUS ABJISUIMCH TEPMUHAIb-
HOE COCTOSIHME IallUeHTa,
a TaKkKe OCTPbIE COCTOSHUSA
(uH(exuum, ocTpbIil HHPAPKT MHOKap/a, OCTPOE Ha-
pyLIEHHE MO3TOBOTO KPOBOOOpAIIEHNUS).

st uccnenoBanus ObU1 M30paH MepeKpecTHbIN Au-
3aiiH (PUCYHOK), TIO3BOJISIIOLIMI YMEHBIIUThH CHCTeMa-
THUYECKUE OIMOKM M MCKa)KeHHUs [IPU aHAJIN3E MOy-
YEHHBIX JaHHBIX [22].

CunyuaiinbiM 00Opa3zoM OblIH cHOPMHUPOBAHBI
2 rpynnsl HCCIeA0BaHUs, KOTOPbIE OKa3aJIUCh pa3-
JMYHBIMM 110 YMCITy MalUEHTOB (YTO CBA3aHO C HC-
XOIHBIM pacrpe/esieHHeM OOJIbHBIX 110 pa3HbIM Axa-
JIM3HBIM CMEHaM ), HO COIIOCTaBUMBIMH 110 OCHOBHBIM
KIIMHUKO-OMOXUMHYECKUM TI0Ka3aTelsIM, 38 MCKITIO-
YEHHEM JOAMAIN3HBIX YPOBHEN HATPUs U KaJbLMs, a
TaKke OOJIBIIEro KOJMYeCcTBa OOMBHBIX C CaXxapHbIM
nuabeToM B rpynme 1, a ¢ MOJIMKUCTO30M TOYEeK — B
rpymme 2 (tabim. 2).

UcnpiTyemasi (akTUBHas) TpyIa UCCIEAOBAHUS
u3 39 OonpHBIX (rpynmna 1) momyyana XpoOHUYECKHH
reMOAMANIN3 C HCIOJIb30BAHUEM CyKLIMHATCOAEpKa-
LIEro AHAIU3UPYIOIIEro pacTBOPa Ha MPOTIKEHUH 6
Mec. [lanneHTsl U3 KOHTpONBEHOH rpymsl 2 (51 60ib-
HOW) TIPOAOJIKAIN TEMOINAJIN3 CO CTAaHIAPTHBIM Ou-
KapOOHATHBIM AMAIM3UPYIOIUM pacTBOpoM. Jnanu-
3UPYIOLIUI pacTBOP, KaK CTAHJAPTHBIN, TaK U CYKIIH-
HaTcoJepKauii (aua0CyKIUHAT), ObUT H3TOTOBJICH
B HIIO «Hedpon» (Poccus) [23]. 3areM K JeueHHI0
CTaHAapTHBIM PACTBOPOM Ha 3 MeC ObLIN BO3BPAILCHBI
Bce 90 OomnbHbIX. [l nanueHToB rpynmsl 1 3To sBU-
JIOCh TaK Ha3bIBAEMBIM «IIEPUOJIOM OTMBIBKID — HEMH-
TpaJIn3aluu AeHCTBUS HccieryeMoro npenapara. [lo
HCTEYEHUH ITOT0 CPOKA TeMOJUAIN3 C IPUMEHEHUEM
aIMI0CYKIIMHATa Ha4yaJIy TIOJTy4aTh Mal[UEeHThI TPYIIIbI
2; AJIUTENBHOCTD JAHHOTO IIEpHo/ia TaKXKe COCTaBUIIa
6 mec. Ha aToM 3Tane B kauyecTBe KOHTPOJILHOMN BBICTY-
nanarpynmna 1. ITo okoHuaHUM HCcnea0BaHus JaHHbIE
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AUUa0CyKITMHAT AUuaocyKIHar
6 mec 6 mec
\
OTMBIBKA
3 mec
e N
Cranpaprusliii 1P Cranpapruslii 1P
6 mec 6 mec
A\ J

f t ‘

KOHTpOJ'II)HLIe TOYKH UCCJIICTOBAHUS

PucyHok. AnsainH nccnegosanus (AP — ouannaupylowmii pacteop).

10 2 aKTUBHBIM TPYIIIIAM U OTAEIHHO 10 2 KOHTPOJIb-
HBIM TPYIIaM ObLUTH OOBEIWHEHBI B COOTBETCTBUH C
MIPUHIMTIAMH MaTeMaTHYeCKO 00pabOTKH pe3ybra-
TOB NIEPEKPECTHBIX UCCIIeNoBaHM [24].

[TpoOs1 kpoBH /1715 OTIpeIeNIeHNs JTAOOPATOPHBIX IO~
Kazareyell (comepikaHre B KPOBU HATPUS, Kaus, 00-
IIEeTO KaJbIusi, HeopraHudeckux (ocdaros, kpearn-
HUHA, MOYEBHUHEI, 00IIIeT0 Oelka, arb0yMIuHa, MOYEBOU
KHCJIOThI, ramMmma-riytamuirpancnentuaassl, I'TTIL u
aJbJIOCTEPOHA, TUMHIOTPaMMa) 3a01paid HEMoCpe/I-
CTBEHHO Tepe/l HauajoM HCCIIeIOBaHuA, Yepe3 6 Me
OT ero Havala, Mocjie OKOHYaHHS Nepruoa OTMBIBKU
Y TIOCIIe OKOHYAHUS UCCIIeOBaHUs. buoxummdaeckre
WCCIIeZIOBaHUS BHITIONHEHHI B LleHTpe madoparopHoi
muargoctuxku CITIoI'MY.

['pymrie manmeHTOB OBIIIO BHITIOTHEHO HHCTPYMEH-
TagpbHOE 00CIIeTOBaHKE 10 Havyalla IPUMEHEHUS U T10-
CJie 3aBEPIISHHS CIIOIb30BAHUS CYKIIMHATCOAEPIKA-
IIETO AUATU3UPYIOIIETO PacTBOpA.

35 manmeHTaM BBHITIOJTHEHO 24-9acoBoe (BKIIFOYAs
BpeMsl IIPOBE/ICHHUS TeMO/INaIi3a) MOHUTOPHPOBAHNE
OKI' u aprepuanbHoro aaBieHus Ha anmnapare «Kap-
muorexauka 4000+A1» (3AO «MHKapT»).

26 OOJIBEHBIM BO BpeMSs CyTOYHOTO MOHUTOPHUPOBA-
HUS MIPOBEJICH TeCT ¢ 6-MUHYTHOU X016001 (TILIX).
YcnoBus ipoBefieHrs TPOObI TPeyCMaTPUBAIIH TIPO-
XOXKJICHHUE MMallieHTOM 32 6 MUH MaKCUMAaJIbHOW JTUC-
TaHIUU B TPHEMIIEMO OBICTPOM ISl HeTo Temrre. Bpe-
M1, 3aTpaYeHHOE Ha OCTAHOBKH IS OT/BIXA, BKITFOYA-
noch B o0miee Bpems uccienosanus. TIIX nmpoBoau-
JIY B MEXIHaTN3HBIN JICHb.

46 manueHTaM BBINTOJIHEHO 3XOKapauorpadude-
ckoe obcnenoBanue (OxoKI') Ha yapTpa3ByKOBOM CKa-
Hepe Vivid7 Pro(GE). I'mo6anbHyt0 crCTOIMYECKYIO
(YHKITNIO MHOKap/1a OIIEHUBAJIH 110 PpaKIiu BEIOpoca
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Tabnvua 3

JaHHble nabopaTopHbIX UCCNeA0BaHUI KPOBU Y NAaLMEHTOB
UCMbITYEMOI N KOHTPOJIbHOM rpynn Yyepe3 6 mec neyeHns (Mxm)

OUHATCOACPIKAILICTO NUATU3ZUPYIO-
1Iero pacTBOpa B CPaBHCHUU C KOH-
TpOHBHOﬁ rpynnoﬁ MNpeaACTaBJICHLI B

CratucTu- Ta0J1. 3 KaKk 00beIMHEHHbBIE JaHHBIE
Kontpon, | VICMeITYe- | ueckassWa-  po 3 rpynmam (akTHBHAs Tpymma I
MokazaTenb (0 remoamanvsa) -90 mas rpynna, YMMOCTb
n= n=90 pa3nNumii arana + aktuBHas rpynna Il srana
(ANCOVA), p u koHTponb | aTtana + xoHTpoms 11
Hatpwii, MMonb/n 140,3+0,4 138,2+0,4 <0,001 sTamna), COrIacHO MPaBUIaM CTaTH-
Kanbumii 06LWmin, MMosb/n 2,34+0,03 2,19+0,03 0,001 CTHYECKOM 06pa6OTKI/I pe3yIBTaToB
docodat Heopr., MMOSb/N 2,03+0,05 1,77%+0,05 0,001 o
MIepPEeKPECTHBIX UCCIe0BaHMM [24].
docdopHo-kanbumeroe npomnsseneHne | 4,74+1,12 3,84+0,12 <0,001 K
MoueBuHa go remognannsa, Mmmons/n | 30,4+0,8 26,2+0,8 <0,001 aK CICAyeT U3 IpeACTaBiICH-
KpeaTuHuH go remoananusa, mmons/n | 1,04+0,02 0,97+0,02 0,015 HBIX NAaHHBIX, IIOCIIC JICUCHHA I'c-
MoyeBas KNcioTa, MKMOSIb/f 440,0+10,3 |399,3+10,3 [0,006 MOAHAIN3OM C alluI0CYyKINHATOM
XonecTtepuH o6LWnii, MMOSb/N 4,7%1,2 4,71 1 >0,05 OTMCUYCHO OOCTOBEPHOC CHUKCHHEC
nnBen 0,99+0,41 1,06+0,43 | >0,05 Nnpeaauaiu3Horo ypoBHs HEOp-
JINHM 2,7+0,97 2,7+0,96 >0,05 raunyeckoro Qocdara u KambIUsg
JINOHM 0,8+0,5 0,790,44 [>0,05 CHIBOPOTKH KpoBH, (pocopHo-
L 2,07%1,47 1,95¢1,35 |>0,05 KaJbLMEBOIO IPOU3BEACHUS.
KoaddurumneHT ateporeHHoCTn 4,4+2.5 3,94+2,18 >0,05
= OO6pamraer Ha ce0s BHUMaHHE
O6wwnin 6enok, r/n 63,0+0,6 64,7+0,6 0,001
AnbGyMIH, 1/ 33,2:0,45 |34,8t046 |0,018 SHATUTCIRHOC CHIDKCHUC ypOBHA
FrTn, E/n 46,651 25.9+4.6 0,002 raMma-riyTaMuITPaHCIeNTHAa3bl
ANbAOCTEPOH, MO/, KEHLUMHbI 639,9+103,7 | 252,7486,4 | 0,004 (I'T'TII) B kpoBu nauueHToB. Cpas-
ANbIOCTEPOH, MMOJIb/J1, MYXX4MHbI 252,13+91,0 | 418,39+71,4 | 0,146 HHUTCJIIbHO HEAABHO ITOSABUJIUCH JaH-

METOIOM Simpson, AUACTOIUYECKYIO — I10 TPAaHCMU-
TpaJIbLHOMY KPOBOTOKY C PacdeTOM OTHOILIEHUS paH-
Hero (E) u mo3nHero (A) muacTolm4ecKoro HarmoHe-
HUS JIEBOTO JKEITyJ0UKa.

MaremaTnieckyro 00paboTKy JaHHBIX TPOU3BOAN-
JHU C MCIIOJB30BaHUEM JIMIIEH3MOHHOTO MakeTa Mpo-
rpamm SPSS Statistics 17,0. Kputnueckuid ypoBeHb
CTaTUCTUYECKON 3HAYMMOCTHU PA3IMYMi MPUHUMAIH
paBHbeIM 0,05. CpaBHEHHE KOJIMYECTBEHHBIX MOKa3a-
TeJel B rpynmnax MpPOM3BOAUIN C HUCIOJb30BaHUEM
t-kputepust CThIOEHTa, AJIS aHAJIN3a KaYeCTBEHHBIX
roKa3aresieil NCIoab30BaId TOUHBINA KpuTepuii duiie-
pa. McxoaHelil ypoBeHb MHOTHX J1a00PaTOPHBIX MOKa-
3aresell Ha IEPBOM U BTOPOM 3Tarax MepeKkpEéCTHOro
HCCIIEZIOBAHUS PA3INYaJICs CTATUCTUYECKH 3HAUUMO.
B cBa3u ¢ aTuM ananu3 3QQGEKTUBHOCTU CyKIHATA
10 CPaBHEHMIO CO CTAHAAPTHOM Tepamuel Mpou3BO-
JIWIIN C MCTIOJIb30BAaHUEM JAHCIIEPCHOHHOIO aHaIN3a ¢
rkoBapuaramu (ANCOVA). B kauecTBe KoBapuar BbI-
CTyIaJIi UCXO/IHBIA YPOBEHb UCCIIEAYEMOTr0 MOKa3aTe-
JIs1, BO3PACT U Macca Tejla NalueHTa, TPOAOJKUTEIb-
HOCTb IMAJIM3HON Tepanuu. AMOCTEpUOPHBIE TONap-
HbIE CpaBHEHMS TP IPOBOININ C HCIIOJIB30BAHUEM
kputepueB boudepponu n YuiaKokcoHa.

PE3YJIbTATbI
PCBy.]'II:TaTLI J'Ia60paT0pHLIX I/ICCJ'IC,Z[OBaHI/Iﬁ KpoBHU
MOCJIC MPOBCACHHUA JICUCHUS C UCIIOJIb30BAHUCM CYK-

HBIE 0 TOM, 4TO YpoBeHb I T TII mpsi-

MO U HE3aBHCHMO KOPPEIHPYET C
PUCKOM pa3BUTHA CEPAEUYHO-COCYAMCTBHIX OCIIOMKHE-
Hui [25, 26].

Cy11eCTBEHHBIM OJIOKHUTEIBHBIM PE3YLTaToM Jie-
YeHUsI SIBUJICS POCT TTOKa3arelieil oouiero Oenka u aib-
OyMHHa CBIBOPOTKU KPOBH.

[TpumeHeHue ala0CYKLUMHATA He OKa3ano 3 ¢ex-
Ta Ha YPOBEHb XOJIECTEPUHA CHIBOPOTKH KPOBH B 00b-
eMHeHHOH rpymme 6ospHBIX. He moyyeno nocrosep-
HBIX pa3lIW4uil B yPOBHAX KaK OOLIEro XojecTeprHa,
TaKk U JUIONPOTEU0B BBICOKONH W HHU3KOW IJIOTHO-
CTH, TPUDIMLEPUAOB U KodPHULIMEHTA aTepOreHHO-
cti. OJTHaKO aHaJIN3 BBIJEIEHHBIX I'PYTIT NALUEHTOB
C ypOBHEM XoJjiectepruHa 6onee 6 MMOJIB/JT U HIKE 3,5
MMOJIB/JI TOKa3aJl JOCTOBEPHYIO0 HOPMaJIM3ALHIO 3Ha-
4yeHuil 3Toro nokasarens (tadin. 4). B rpynme 6omnb-
HBIX C TpUIIHLEpUaeMueil 0omee 3 MMOJIB/T TakKe
MOTYYEHO JIOCTOBEpHOE CHUYKEHHE JAHHOTO II0Ka3aTe-
ns1. Takum 06pa3om, MOXKHO TOBOPUTH O XOJIECTEPHH-
HOpMaM3ytomeM 3 ¢eKTe CyKInHara, T.€. 0 CHIKe-
HUY JIMIHUIEMUH Y TTALIMEHTOB C BBIPAKEHHOM TUIep-
X0JIECTepUHEMHUEN U TMIepTPUNIHLIEPUIEMHUEH U 1o-
BBILLICHUH YPOBHS XOJIECTEPHHA y OOJIBHBIX C FHIIOXO0-
JIeCTEpUHEMUEH.

B o0mwieii rpynme ucnonb3oBaHue aluI0CyKIHA-
Ta He MPUBEJIO K JOCTOBEPHOMY CHMKEHHUIO KOHIICH-
Tpauuu anbaoctepona B kposu. [Ipu Oonee Timaresns-
HOM aHaJIM3€ BBISIBIEHO, YTO YPOBEHb aJIbJJOCTEPOHA
0KazaJicsi JOCTOBEPHO 00Jiee HU3KUM TOJIbKO Y Malu-
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Tabnuua 4
JAaHHble nabopaTopHbIX UCCNief0BaHUN
KPOBU Yy NaLUEeHTOB C rMno-
U rmnepxosieCTepuHeMuen,
rmneptpurnvuuepuaemMmein oo u nocne
npuMeHeHus aumpocykumHaTta (M+m)

CTaTI/ICTI/I‘-IeCKaﬂ
MokasaTenb [o Mocne

3HA4YMMOCTb
n KONn4ecTBo 601'IbeIX evyeHunsa led4eHnsa o

pasnuyunii, p
Tpurnuuepuapi 6onee | 4 5.6 67 |2 93059  <0,001
3,0 mmonb/n, n=11
XonectepuH 6onee | g ea.( 75 5 481,06 <0,001
6,0 mmonb/n, n=17
Xonectepun Meree |5 04,0 451424055  <0,001
3,5 Mmmonb/n, n=9

€HTOB YKEHCKOTO TI0J1a, B TO BPeMs KaK y MY>KIHH J[0-
CTOBEPHBIX PA3INYNHA B 3HAUCHUSIX ATOTO IMOKa3aTeIs
JI0 ¥ TIOCTIe JISUeHUS He TTOIYUYeHO.

[Tomy4ens! MaHHBIE O CHIKCHHWU JTOIAAITU3HOTO
YPOBHS HATPHsI CBIBOPOTKH KPOBHU M CPEHETO CHCTO-
JUYECKOTO apTEepHaNbHOTO JaBIIEHUS Yy TAIIMCHTOB
rmocie mpuMeHeHns anunocykiuHara (133,5+2,1 u
126,9+2,0 MM pT. CT. coOoTBeTCTBeHHO, p=0,026).

[Ipu ananuse mokasareneil CyTOYHOTO MOHHTO-
pupoBanusa DKI' BBIABICHO 10CTOBEPHOE CHUMKEHUE
cpemHel 4acToThl ceprednbix cokpamennii (HCC) B
mHeBHOE Bpems (¢ 8043 mo 75+3 yn/mun, p=0,014),
cpennaeit makcumanbHO YCC B HOYHOE Bpems (c
9544 no 89+4 yn/mun, p=0,005). OT™MedeHa TeHICH-
UMsI K YMEHBIICHUIO cpeaHeld makcuMainbHoi UCC
mHeM (¢ 12446 no 11745 ya/mun, p=0,067) u cpen-
et UCC Housto (¢ 7243 mo 69+2 yn/muH, p=0,059).
[Ipu ananmze npoduiss apUTMHUI 3apETUCTPHPOBAHO
YMeHBIIIeHHEe Yrciia napHeix (¢ 5,1+2,6 mo 2,6+1,1 B
4, p=0,039) u rpynmossix (¢ 1,2+0,7 no 0,3+0,1 B 4,
p=0,012) HaKeTyI09KOBBIX KCTpacucTol. Kommnye-
CTBO HaOJIONEHUH MPYTUX HApPYIIEHUH puT™Ma OBLIO
HEIOCTATOYHBIM JUISI CTATHCTUYECKOrO aHaJIM3a, OJ-
HaKoO CJIeJlyeT OTMETHTb, YTO y 6 MAIMEeHTOB Tepe-
CTalli PErUCTPUPOBATHCS MPOOEKKH HAHKEIYI04-
KOBOM JKCTPAaCHCTOINH, & MapOKCU3MbI (PUOPUILIS-
UW — TPEeNeTaHus MpeCepAnid OCTAIUCh Y JIBOUX
OOJBHBIX U3 YETHIPEX.

JocToBepHO yBeNmWUMIach MPOAOIKATEILHOCTh
BBITIOJIHSIEMBIX HArpy304HBIX 1mpob (¢ 15,6+2,1 mo
31,144,6 mun, p<0,0001). C 23 1o 3% yMEeHBIIHUIOCH
KOJITYECTBO MAIMEHTOB, Y KOTOPBIX OBLIH 3apETUCTPH-
poBaHbl AnU30/bl aenpeccuu cermenta ST. OTMeue-
Ha TeHJICHIHUS K YMEHBIICHHUIO JUTUTEITBHOCTH DITU30-
noB nenpeccun cermenta ST (¢ 1,9+0,5 mo 1,3+0,9
muH, p=0,066).

THIX Takxe IpOAEMOHCTPUPOBAJ YBEINUCHHUE TO-
JIepaHTHOCTH K pU3NIeCcKoit Harpy3ke. J{o Havyana je-
YeHHSI BEIMYMHA TPOUIEHHON OOJTFHBIMHU TUCTAHIINN
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cocTaBisiia B cpeHeM 288424 M, mociie 3aBepIieHus
neuenus — 33019 m (p<0,0001).

[To manubeiM Ox0KI" 3aperucTpupoBaHo yMEHbIIIE-
HUE TOJIIUHEI 3aJHE CTEHKH JIEBOT'O JKEIyI04Ka Mo-
cie 6-MEeCAYHOro MPUMEHEHUS aluI0CyKIMHATa (C
11,91%0,52 mm go 11,75%0,29 mm, p=0,036). Cneny-
€T OTMETUTD, YTO Pa3Mephl IOJOCTH JIEBOTO KEITY0U-
Ka (28,29+1,15 no u 28,46+0,75 MM 11ocIie JICUCHHUS;
p=0,347), a Tak)Ke KOHCUHBIN CUCTOJIMYCCKUI 00bEeM
(29,5242,37 M1 no u 28,91+1,71 mi1 mocsie JICUCHHUS;
p=0,125) HE U3MEHUIHCD, UTO TIO3BOJISECT CYUTATD MO-
JIOOHYFO IMHAMUKY MPOSIBICHUEM 3aMeJJICHUS U, BO3-
MOJKHO JIa)Ke, OOpaTHOTO Pa3BUTHsI CUMITOMOB pe-
MOJIETTUPOBAHUS JICBOTO KEIYI0UKa, a HE CIIEIACTBU-
eM JIUJIaTalluH.

He oOHapysxeHO oTpuIaTeIbHON JUHAMUKYU B T10-
Ka3aTeJisiX CUCTOJIMYSCKON U TUACTOIUYECKON (hyHK-
WU, TUAMETPa MaruCTPaIbHBIX COCYJIOB U JaBICHU
B JIETOYHOW apTepuH, YTO CaMo IO cebe MOXKET CUH-
TaThCs MOJOKUTEIBHBIM MOMEHTOM Y TMAlIUEHTOB CO
MHOXXECTBEHHBIMHU OTsroIatommu pakropamu. Cie-
JIyeT OTMETHUTh, YTO Mepe]] HaualoM HCCIEIOBaHUS
MIPU3HAKYU TUACTOIMYECKON AUCHYHKIIUU OTCYTCTBO-
BaJIM BCEro y 3 OOJBHBIX U3 BCeX 00CIICIOBAHHBIX, B
TO BpeMs KaK CUCTONHM4ecKas (GpyHKIs ObLIa 10CTa-
TOYHOHU Y OOJIBIIMHCTBA MAI[CHTOB.

[Tony4yenusle pe3yabTaThl MOKHO MPOUILTIOCTPU-
pOBaTh KIIMHUYECKUMU HAOIIOICHUSIMU.

Boabnasn K., 72 ner.

JlarHos: Me3aHruaibHO-IPOIH(EepaTHBHBIH ITIOMEPYIIO-
HedpuT B cragun Hedpockieposa. XBIT 51. XpoHudeckuii re-
Moauanus ¢ 1987 r. BropuuHas aprepualibHasi THIEPTEH3HUS.
PacnpoctpaneHHsIi aTepocKiepo3 (a0pThl, KOPOHAPHBIX apTe-
PpHi, apTepuii HUKHUX KOHEUHOCTEH, apTepHii TOJI0BHOTO MO3-
ra). UBC. Crenokapaus Hanpspxerus 11 ¢.xi1. AtepocknepoTu-
JecKui kapauockiepos. ITapokcusmanbHas Gpopma GuOpHIs-
K — Tpeneranus npencepauid. CH 2 ¢.xor.

Bropuunslii runepnaparupeos. Juddysneiii ocreonopos.
Juanu3asiit amuion103. CHHIPOM 3aIsICTHOTO KaHasa 00enx
pyk. Ilepenom meliku GeApeHHOM KOCTH CO CMELIEHHEM, H-
JIOTIPOTE3NPOBAHHKE JIEBOTO Taz00eapeHHoro cycrasa B 2004 1.
Pacnipoctpanennslit 0ocTeoX0HIPO3 MO3BOHOYHUKA. J{ucmeTa-
Oonuyeckas noNIMHEHponarus.

XpoHuueckuil BupycHslii renatut C ¢ MUHUMaJIbHOM cTe-
MICHBI0 AKTUBHOCTH, PEKOHBAJIECIIEHT BUPYCHOTO renaruTa B.

MHoroy310Boii HeToKkcuueckuit 300. CyOKIMHUYECKUH I'H-
MOTHPEO03 Ha 3aMeCTUTeNbHON Tepanuu. CaxapHslii tuadet 2-ro
TUIA, KOMIIEHCUPOBAaHHbII JHETOM.

Juarno3 UBC, creHokapauu yctanosiieH B 1984 1., eme 10
Hayasa remoauanusza. C 2006 1. perucTpupyroTcsl MapoKCH3-
MBI QHOPHILISAIAN — TPETIeTaH s NPECePIHiA, HHTPaITaIH3-
Has ¥ MeXIUaIu3Has runoTeHs3us. bonpHas momydana tepa-
MU0 TPUMETAa3UIMHOM, KOPJApPOHOM, CTaTHHAMU. [ emonnanus
12 4 B Heenr0. Mexananu3Hbie MpuOaBKH Macchl Tena 4—5 K.

Ox0KI': pactmpenue o6oux npencepauii (JIIT 53x61 mm,
TIIT 52x61 MMm), runepTpodust IEBOTO KeTyIouKa (MEHOKEy-
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JIOYKOBasi rieperopozika 13 MM, 3a/iHss cTeHka 12 mm), (hpak-
uus BeiOpoca 69%, naBieHue B JIETOYHOH aprepun 42 MM PT.
cT. [lnacronnueckas IucOyHKINS 000HX KeayaoukoB. Ckie-
pozereHepaTHBHbIC H3MEHEHUS A0PThI, Ha4aJIbHBII CTEHO3 a0p-
TAJIFHOTO ¥ MUTPAJBHOTO KJIAMIaHOB.

Cytounoe monuropupoBanue DKI': onunouHas (286 B
cyT) u rpynmoBast (15 B cyT) Ha/pKeITyI0uKOBasi SKCTPACHCTO-
JIUsl, ONMHOYHAS JKeJTylnoukoBas skcrpacucronus (10 B gac).
IMapokcusm pubpuusuuu-rpeneranus npeacepauit ¢ YCC
110 B 1 muH. Onu3on aenpeccun cermMeHra ST B OTBeleHH-
sx I, 111, aVF Gosee 1 MM Ha doHe mapokcusma GpuoOpuLis-
LIAU TPEICEepaMii.

Ilocne 6 mec mpuMeHeHHUs alUAOCYKIIMHATA OTMEUEHO
MpeKpalieHne 3arpyInHHbIX O0ell Mpu Harpy3Ke, YMEHbIIIe-
HHUE OJIBIIIKK ¥ OLIYIICHUS repeboeB B paboTe cep/ia, yBe-
JIMYEHHE TOJICPAHTHOCTU K (U3MUYECKUM Harpys3Kam. 3aperu-
CTPHUPOBAHO YMEHBILIEHUE YACTOTHI STTM30[0B HHTPAIHATN3HON
THIIOTEH3UH U 3ITU30/10B TEMOTUHAMHYIECKU 3HAYUMBIX TapOK-
CH3MAJIBHBIX HapyIICHWH puTMa Ha nuanmse. [Ipu cyrodHoM
KapJAMOMOHHUTOPUPOBAHUH BBISIBIICHO HCUS3HOBEHHE DITU30/10B
nenpeccun cermenTa ST. OTMEUeHO CHIKEHHE YacTOTHI Cep-
JICYHBIX COKpAIleHUH B THEBHOE BpeMs B cpenHeM ¢ 80 g0 72
yI/MuH, B HOuHOE ¢ 76 1070 yn/MuH. KomrmuecTBO OJJMHOYHBIX
HAaJ[KEJTYI0YKOBBIX 3KCTPACUCTON YMEHBIIUIOCH ¢ 286 110 157
3a CyTKH, TapHBIX — C 21 10 6, KONMWYIEeCTBO IPYIIOBBIX — CIIUB-
HBIX Ha/DKEITYIOYKOBBIX SKCTPACUCTOI COKPATHIIOCH ¢ 15 110 2,
HCYE3ITH YKETyIOIKOBBIE DKCTPACHUCTOIBI, TPOOEKKN HAKEITy-
JIOYKOBOM TaXUKAPANH M MAPOKCH3MBI QUOPUILISIINK — TPeTie-
TaHUs TPEICEPIUi.

Takum oGpazom, uepes 6 Mec JiedeHns CyKIIUHATCO-
JeprKalliM JUaIn3UPYIOIIUM PacTBOPOM, O3 U3MEHe-
HUS MEMKaMEHTO3HOM Teparnuu, y 00JIbHOM yMEHBIIH-
JIMCH TIPOSIBIICHUS CEP/ICYHOI HETO0CTAaTOYHOCTH, JI0-
CTUTHYTa ONpeJeNIeHHasl cTa0MIn3anus cepaeIHOro
pUTMa, apTepPHUaIbLHOTO JaBJICHHS, OTCYTCTBYIOT 31IH-
30/1bI MIIIEMUH MUOKapAa.

Boabnoii /., 55 nert.

Jlnarso3: XxpoHHYIECKHi TiioMepyioHegpuT, Mopdorormde-
CKH He BepU(UIIMPOBaHHBIH, B cTanuu Hedpockneposza. XBIT
5n. Xponwnueckwnii remonuanns ¢ 2004 .

Bropuunas aprepuansnas runeprensus. UbC. Crenokap-
nust HarpspkeHust 11 ¢. k1. ATepocKIepoTHIecKui U TOCTHH-
¢dapxraeiii (OMIM B 2007 1) xapauockiepos. CH 2 ¢.xi1.

Xponuueckuid BUpycHbiii renarut C, MUHUMajbHAs aK-
THUBHOCTb.

Teuenne 3a0oneBaHMs XapaKTEPHU30BAIOCHh YCTOWIMBOMN
BBICOKOH rurnepreH3ueil, Ha (hoHe KOTOpoii GOIBHOM IepeHec
B 2007 . OUM 6e3 3y6ua Q B obnacTu nepeaHeii CTeHKH Jie-
BOro xeynouka. B 2008 1. 3apeructpupoBaHo cyO3HKapIu-
aJIbHOE MOBPEX/CHNE B 00JIACTH BEPXYIIKU U OOKOBOW CTEH-
KU JIeBOTO skenynouka. [Tomydan B-61okaTopsl, HHTHOUTOPBI
AII®, MOHOHUTpATHI, J€3arperaHThbl, CTaTHHbI, 3PUTPOIIOI-
tuH. [emomuanus 15 u B Henenmo. Mexuanu3Hblie TpudaBKu
Macchl Tesa 4—5 Kr.

INocie moxyrogoBoro JieyeHus! FeMOIUAIN30M C HCIHOJb-
30BaHMEM alMJOCYKIIMHATA OTMEUYEHO YMEHBIIEHHE YacTOThI
HPHUCTYIOB 3arpyAUHHBIX 00JIeH, OJBIIIKY, c1a00CTH, YBEIH-
YeHUe TOJEPAHTHOCTH K (Gu3ndeckoil Harpyske. [1o qaHHBIM
Ox0KI" — ymMeHbIIeHHE TOIIUHBI CTEHOK JIEBOTO JKEJTy/I0UKa:

MeXOKeTyI0UKoBOH ieperoponku ¢ 21 1o 19 MM, 3agHeit cTen-
ku ¢ 18 1o 16,5 MM; yMeHbIICHHE pa3MepOB MOJIOCTEH cep/-
11a: JIEBOTO JKeyouka ¢ 56 1o 52 MM B nuactory u ¢ 42 mo 38
MM B CHCTOIY, JieBoro npencepaus (2D) ¢ 57x70 1o 48x61 mm,
MpaBoro npencepans ¢ 52x62 1o 49x56 MM. YMEHBIIUINCH AH-
ametp (¢ 36 no 26 Mm) u nasienue (¢ 53 10 32 MM pT. CT.) B
nerodHoi aprepun. Cuctonnueckas GyHKIHs OCTalach MPex-
Heil. TTonoxurenbHblid 3QQEKT JieueHns BbIPa3HIICS TaKXkKe B
nepexoyie 2-ro TUIa AUACTOINYCCKON TuchyHKINN (PECTPUK-
TUBHOTO) B TUII | (C 3aMeUIEHHOH peaKkcalen xKeayJ04KOB):

Ve=114 u 62 MM/C COOTBETCTBEHHO.

TakuMm 00pa3oM, y HallMeHTa ¢ BHIPAKEHHBIM I10-
paxXeHHEM CEPIEUHO-COCYJUCTON CUCTEMbI OTMEUYEHO
OTUETIIMBOE YMEHBIIEHUE TPU3HAKOB PEMOJEIUPOBA-
HUSI MUOKApJa B BUJEC YMEHBIIECHUS pa3MepOB I0JIO-
cTel cepAla, yMEHbUICHUS CTEIICHU TAKECTH AUACTO-
YecKor qucYHKIMH, CHUYKEHHE JaBICHUs B JIETOY-
HOH apTepuH.

OBCYXAEHUE

[Ipenaparsl SHTapHOM KUCIOTHI TOCTATOYHO /1aB-
HO HayaJIu MPUMEHATh B KJIMHUYECKOU MPAKTUKE KaK
KOMITOHEHT METa0OJUYECKON Tepaluu THIIOKCHYe-
CKHX COCTOSIHMM. AHTUTUIIOKCUYECKOE JACHCTBHUE Ta-
KHX IIMPOKO UCTIONB3YyEMbIX JICKAPCTBEHHBIX Mpernapa-
TOB, KaK OKCUOYTHpAT HATpUs U Ma(ycoJ, TAaKXKe CBsI-
3BIBAIOT CO CIIOCOOHOCTBIO OKCHOyTHpaTa 1 (pymapara
MpeBpaliarhcs B Xoze MeTabonu3ma B cykuuHar [ 13].
XopoI1o HU3BECTHO, YTO B MATOr€HE3€ PEMOAEIUPO-
BaHMs MHOKapna, B ToM uncie u'y 6onbHbix ¢ XBII,
OJIHY U3 BEIYIIUX POJCH UrpaeT TUIOKCUS U CBS3aH-
Hasi ¢ Hell HexBaTKa BBICOKOAHepreTnyeckux Qocda-
ToB [10]. 'unokcus yBenuuuBaeT 3EKTPUUCCKYIO HEe-
CTAOMIILHOCTh MHOKapJla U CIIOCOOCTBYET Pa3BUTHUIO
apuTMuil. SIHTapHas KUCIIOTa YCKOPsIET 000pOT IUKJIIA
Kpebca, nmoBsiiiast 3HEpreTHUECKy0 00eCreueHHOCTh
KJICTKH, YBEIUUMBACT MTOTPEOJICHIE KHCIOPO/Ia TKAHS-
MU U yIy4llIaeT TKaHeBoe apixanue [13].

Ete omaum u3BectHBIM 3(h(heKTOM SIHTAPHOU KHC-
JIOTHI SIBJIETCS €€ aHTUOKCUIaHTHOE AeiicTBue. B ot1-
JU4re OT OOJIBIIMHCTBA CYOCTPATOB IUKJIA TPUKAp-
OOHOBBIX KUCJIOT, HOCTABIISIIOIINX CBOM BOCCTAHOBU-
TenbHbIe dKBUBaJNeHTH HA HAJI, cykuuHaTt mocras-
JseT UX Ha (uaBoHOUbI [21]. YBenuveHue ke KOH-
LeHTpanuu BoccranoBienHoro HAJI, B Tom uucine B
YCJIOBUSIX TUIIOKCHUH, SIBIISIETCS OJHOM U3 MPUYUH MO-
BBIIIIEHHOTO 00pa30BaHMsI AKTUBHBIX (JOPM KHCIOPOJIa
[27], koTOpbIe 00Ma1aI0T KAaPIUOTOKCUIESCKIMHE CBOM-
ctBamu [28]. HakomieHue B KJIETKE MPOITyKTOB Mepe-
KHCHOT'O OKUCIICHUS TUMUA0B MPUBOAUT K TOBPEK/IC-
HUI0 MeMOpaH KJIETKU ¥ HAPYIICHUO AJIEKTPOJIUTHO-
ro TpaHcMeMOpaHHOro TpaHcnopTa. CyKIMHAT CIIo-
COOCTBYET YMEHBIIICHHUIO MMPOSBICHUIA OKCUIATUBHO-
TO cTpecca.
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Takum 006pa3om, 0OTMEYEHHOE B HAIlIeM HCCIIeJ0Ba-
HUM YyMEHBIICHHUE YaCTOThI U BBIPAXKEHHOCTH STN30/10B
WIIEMUH MUOKap/ia U apUTMHUN MOKHO OOBSICHUTD U3-
BECTHBIMU aHTHUTHIIOKCUYECKUM M aHTHOKCHIAHTHBIM
addexramu cykuunara. [lomyyeHHble qaHHbIE, OTHAKO,
MIO3BOJISIFOT BBLACIUTD U IOTIOHUTEIIbHBIE KapIHOIPO-
TEKTHBHBIE AP PEKThI STHTAPHOH KHCIOTHI.

B mepByio ouepenb HEOOXOIMMO OTMETHUTD
¢docdar-camxkaroumii 3pdekt aupgocykuuaara. ['u-
nepdocdaTeMusi acCOUUUPYETCS C BBICOKOH cMmep-
THOCTBIO 00JIBHBIX Ha Temonuanuse [29-31]. CHuxe-
HUe ypoBHs GochaToB M KaIbUUsl Y OOJIBHBIX, MOTY-
YaBIIMX TEMOANAIN3 C CYKIIMHATOM, BEPOSITHO, UMEET
KOMILIEKCHYIO IPUUUHY: aKTUBHOE [TOTpeOIeHne Heop-
ranndeckoro ocdara s cunreza ATD B ycnoBusix
akTuBanuu 1ukia Kpedca moj BiusHueM CyKIMHATA,
yMEHBLICHUE Harpy3KH OpraHu3Ma aleTaToM, a TAKKe,
BO3MOKHO, YBEJIMUEHUE CUHTE3a (PETYHHA B IICUCHH.

VYpemuueckasi HEJOCTaTOYHOCTh MUTAHUS, KOTO-
poii crpagarot ot 20 10 60% OONBHBIX Ha XPOHUYE-
CKOM T€MOJIMaIN3e, TECHO CBs3aHa ¢ (opMUpOBaHU-
€M U IIPOrpeccCUpOBaHUEM aTepPOCKIepO3a y 3TUX Ma-
uueHToB [32-34]. CykuuHar yBeIMYMBaeT MPOAYK-
LU0 MAKPOAPIHMYECKUX COCTUHEHUH B KIIETKaX, YTO
CTUMYJIMPYET yBeJIuueHHe (PU3NUEeCKOW aKTHBHOCTH
U Macchl Tena nanueHToB. CyKUMHaT SBJsIeTCS. MeTa-
00JINYECKUM MOCPETHUKOM CHHTE3a IPOMHCYIINHA, a
TaKXe YCUJIMBACT CEKPELUIO MHCYJIMHA, BBI3bIBAS K-
301IMTO3 FPaHy. B-KJIETOK OCTPOBKOB IMOKEITYI0YHOM
JKene3sl B akcniepumente [35]. Mucynun, B CBOIO oue-
pellb, CTUMYIIMPYET METa00IN3M SK30T€HHOTO CYKIIU-
HaTa JI0 aMUHOKHUCIIOT C MOCJIEAYIOINM UX BKIIIOYe-
HUEM B COCTaB MpoTeruHoB [36]. B npoBeaeHHoM uc-
CJIeIOBaHUH OBLIO TAKXKE YCTAHOBIICHO, YTO CyKIIMHAT
YMEHBIIAET YPEMHUYECKYIO HHTOKCUKAIMIO (CHIKEHUE
JOAMAIM3HOTO YPOBHSI MOYEBHHBI, KpeaTnHuHa). Ha
YPOBEHb a30TEMHUH y OOJNBHBIX HA FEMOANAIIU3E BIIHs-
€T KOMIUIEKC MPUYHUH, BAXKHEHIINE U3 KOTOPBIX — 3-
(DEeKTHBHOCTb CaMOT0 reMOAUAaIN3a, KOJIMIYECTBO I0-
TpeOisieMoro OejKka U CTeNeHb ero karabonusma [37].
[TockonbKy /1Ba epBbIX TapaMeTpa B X0JIe HCCIIe10Ba-
HUSI OCTABAJIMCh TIOCTOSTHHBIMH, CHIKEHHE a30TEMHHU Y
HaIuX OOJBHBIX MOKHO CBSI3aTh UMEHHO C YMEHbIIIe-
HueM OenkoBoro karadbonmsma. [loBbiienue xomnecre-
PHHA CBIBOPOTKH Y OOJNBHBIX C HCXOTHOH THITOXO0NIeCcTe-
PUHEMHEH TaKKe CBUAETEILCTBYET 00 YMEHBLICHUT
MIPOSBJIEHHUI HEJOCTATOYHOCTH MUTaHK. Takum oOpa-
30M, €IIe OJHUM Ba)KHBIM PE3YJIbTaTOM IPUMEHEHHS
CYKLMHATCOIEPKAILETO0 JUATM3UPYIOLIETO PacTBOpa
sBIIsieTcs aHabomnueckuil 3 QeKT, KOTOPBIA TaKKe,
HECOMHEHHO, MOKHO BKJIIOUHTH B TIEPEYEHb Kapauo-
MPOTEKTUBHBIX AP(PEKTOB CyKLIMHATA.

OpHMM U3 TPaIULIMOHHBIX MOKA3aHWH AJIS HC-
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MOJB30BAaHUS MPENapaToB SHTAPHOU KHUCIOTHI SIB-
nsercs rernaronporekuus. O renaronpoTeKTOPHOM
JNEeUCTBUU allUIOCYKIIMHATA CBUICTEIbCTBYIOT NaH-
Hble 0 cHmxenun yposHs [TTIIL. Otot addekr nme-
eT 00JbIIoe KIMHUYECKOE 3HaYeHUE HE TOJIBKO B OT-
HOILIEHUH ITEYEHHU, TOCKOJIbKY MTOKa3aHOo, 4YTO YPOBEHb
I'T'TII B nnasme HaNpsAMYIO CBA3aH C PUCKOM PA3BUTHSL
CepACYHO-COCYAUCTHIX OCIMKHEeHUH [25, 26]. YnBoe-
Hue cogepxkanus [TTII B na3mMe KpoBU NOBBIIAET
PHUCK Pa3BUTHsI OCTPOro KOPOHAPHOI'O CHHIPOMA Ha
1/3 [38]. Camxenue ypoBust [TTII moxHO cuuraTh
el1e OJJHUM JOTOJIHUTEIbHBIM KapIUOIPOTEKTUBHBIM
s dpexrom cykumHara. CHmkenue copepkanus [T TIT
B KPOBU MOXHO CBSI3aTh KaK C JIEUCTBUEM CYKIMHA-
Ta, MOCKOJIbKY CYKIIMHAT CTUMYJIHPYET METa0oInye-
CKYI0 (DYHKIHIO IEYCHHU C OITHOBPEMEHHBIM IOBBIIIIE-
HUEM YCTOHYMBOCTU MEMOpaH IrenaTtonuToB K OKCH-
JIaTUBHOMY CTPECCY, TaK U C YMEHBILIEHUEM HArpy3KU
Ha TIEYCHb aleTaTOM.

Obpamaet Ha ce0st BHUMaHKE CYIIECTBEHHOE CHU-
JKEHHE ChIBOPOTOUHOIO YPOBHSI MOUEBOW KHCJIOTHI B
pe3yabpTare NpuMeHeHus auuaocykiunara. K nacros-
IeMy BPEMEHHU HAKOIJIEHO MHOTO JJAHHBIX O TOM, YTO
TUIIEPYPUKEMUSI SIBISCTCSI OTHUM U3 (JaKTOPOB PHUCKa
CepJeUHO-COCYIUCTBIX OCIOAKHEHUH, B TOM UHCIIE U Y
oonbHbIX ¢ XBII. B uccienosanun ARIC mokasaHo,
YTO YBEIMYEHUE COAEPIKaHU MOUEBOM KHCIIOTHI B ChI-
BOPOTKE Ha Kaxk/1ple 1 MI/111 COnpoBOXKIaeTCs COOTBET-
CTBYIOLIMM YBEJIMUEHHEM PHCKA CEPIEUHO-COCYAUCTHIX
ocnoxkHeHnuit u cmeptu [39]. ['unepypukemuio acco-
[UUPYIOT C HAPYIIEHUSIMU KaIbIUK-(ochOopHOTro 00-
MEHa, TUIEePTPUITTULEPUIEMUCH, YBEINYCHUEM KOH-
ueHTpaunu C-peakTHBHOTO Oejika B ChIBOPOTKE KPO-
Bu [40]. MeroTcst JaHHBIC O CBSI3U MOBBLIIICHHOTO
YPOBHSI MOYEBOM KUCIOTHI U PAa3BUTUEM TUIIEPTPO-
¢uu neporo xenynouka [41]. [uneprpodus neBoro
JKeJTy[04Ka, KaK N3BECTHO, JIEKUT B OCHOBE IpOIieC-
ca pemozenuposanusa cepaua npu XbII [42]. Puck
CEepAECYHO-COCYIUCTHIX OCIOKHEHUI HapacTaeT rnapa-
JIebHO YBEIMYECHUIO MacChl JIEBOTO Kemynouka [43].
Takum 00pa3oM, MOTyYCHHbIE HAMU JIAHHBIE 00 YMEHb-
LICHUH TOJIIMHBI CTEHKH JIEBOTO >KEIYI0UKa SIBISIOT-
csl BeCbMa 3HaYMMBIM (hakToM. MOueByI0 KHCIIOTY pac-
CMaTpHUBAIOT KaK BO3MOXKHBIA MEAUATOP SH0TEIHAIb-
HOU AnucYHKIMH, BOCTIAJICHHS U aTepocKieposa [44].
CHIKEHUE YPOBHSI MOYEBOU KUCIOTBI, TO-BUIUMOMY,
CBSI3aHO C yAy4IIeHneM (QYHKIUH TIeYeHH U, BO3MOXK-
HO, C yMEHbILICHHEM KaTaboIu3Ma MypPHHOB.

Heo0xonumo OTMETUTH AaHHBIE O CHM)KEHHH CO-
JIep>KaHus albI0CTEPOHA B KPOBH MALIMEHTOB JKEHCKO-
ro noja. AnbA0CTEPOH, HapsiAy ¢ aHruoreH3uHoM 11,
y4acTBYET B MpoOIecce MaToJOrH4ecKoro peMosaesu-
pOBaHUS cepla, MPOSBICHUIMU KOTOPOTO SIBISIFOTCS
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pa3BUTHE MUOKapIHAIBLHOTO U COCYANUCTOro (hudposa,
BocnajeHrue U GpuOPUHOUIHBIN HEKPO3 MEJIKHX apTe-
pHii 1 apTepuod, runepTpodust MUOKapa U arornro3
MUOIUTOB [45, 46]. CHUKEHUE YPOBHSA alIbJOCTEPOHA
MOXHO TaK)ke 0ObSCHHUTD YIy4LICHHEM MeTaboInu3mMa
[I€YEHHU, I7I€ OCYIIECTBISETCS Aerpaaanns ajablocTe-
POHA, 3a CYET UTONPOTEKTUBHOIO AEHCTBUA CyKIINHA-
Ta U YMEHBIIIEHUs HAarpy3KH neyeHu auerarom. [Ipu-
YHHBI TAKOTO 3(PeKTa IMEHHO Y MAIIMEHTOB KEHCKO-
ro roJia TpeOyIoT AajbHelIIero uccinenosanus. Bepo-
SITHO, UTPAIOT POJIb TOPMOHAJIbHBIE B3aUMOJIEHCTBHSA:
HUMEIOTCSl JaHHBIE O TOM, YTO CTPOTEHbI CIIOCOOHBI
CHIDKaTh YPOBEHb allbJIOCTEPOHA B KpoBH [47, 48].

[Tpu4mHbBI CHUKEHHSI apTEPHATIBHOTO JaBICHUS Ha
(hoHe IpUMEHEHHs alUI0CYKIIMHATA TaKKe TPEOyIoT
JIOTIOJIHUTENBHOTO n3ydeHHusd. O4eBUHO, YTO CBOIO
POJIb ChIrpaJIo OTMEUEHHOE HaMU CHUKEHHE YPOBHSA
HaTpus B KpoBu. [ unonarpuemMuueckuit 3dexr, mo
KpaifHell Mepe, y JKeHILIH, MOXKXET ObITh 00yCIIOBIICH
CHIDKEHHEM ypOBHS allbAocTepoHa. BozmoxHo, nMe-
JIO TaKkKe MecTo OoJiee cTporoe cooOiroaeHne 0oib-
HBIMH MIPEANMCAHHON MaJOCOIEeBOH AUETHl HAa (OHE
yAy4LIeHUs! PU3NUECKOTO U MICUXUUECKOr0 CaMOvyB-
CTBUSI, XOTSl JOCTOBEPHOIO MU3MEHEHUS MEXKAUAIU3-
HBIX PUOABOK MACCHI TeJia, HAMPSIMYIO CBSI3aHHBIX C
KOJIMYECTBOM HOTPEOIsIEMOM CONM, B XOA€ MCCIe0-
BaHUsS HE OTMEYEHO.

Heobxonumo o6paTuTh BHUMaHKE Ha e11le OIH MO-
MEHT, CBSI3aHHBII C TUIIOTEH3UBHBIM 3()()EKTOM CyKIIU-
HaTa. Kak ycTaHOBJIEHO CPaBHUTEIBHO HEAABHO, CYK-
LUHAT CTUMYJIMPYET BBIPAOOTKY PEHHHA IIOCPEICTBOM
ctumynsinuu perentopoB GPRI1 kierok rokcrario-
MepyJIIpHOro anmapara 1 macula densa, uto npuBo-
JIUT K MOBBILLIEHUIO apTepHUajIbHOro faBienus [49, 50].
CriocoOHOCTh penaparToB SIHTAPHOU KUCIIOTHI MSTKO
MOBBILIATh CUCTEMHOE apTepUAIIbHOE JAaBJIECHUE LIH-
POKO HUCIOJIB3YIOT B KIIMHUYeCKOM npakTuke [11-13].
Hawmu, Tem He MeHee, ObUT OTMeueH 00paTHBIN APPEKT,
YTO MOXKET OBITH CBS3aHO CO CHM)KEHHEM BO3MOXKHO-
ctu ctuMyasaunu cykuunarom GPRI1 penentopos
BCJIE/ICTBUE BBIPAKEHHBIX CKJIEPOTHUYECKUX H3MEHe-
HUH B IOYKax y OOJBHBIX HAa TEeMOANANIN3E.

SAKJTIOMEHUE

[IpoBenenHoe uccienoBaHUE MPOAEMOHCTPUPO-
BaJIO IOJIOKUTENBHOE BIMSAHHE reMOJuaIn3a ¢ Mc-
[10JIb30BAHUEM CYKIIMHATCOJEPIKALIEro AUAINUZHUPY-
IOILEr0 pacTBOpa Ha CEPIeYHO-COCYIUCTYIO CUCTEMY
OOJIBHBIX, MOMYYaIOIIUX JICYCHHE XPOHUYECKUM Ie-
Monuanu3oM. KapnuonporekTuBHOe NeHCTBHE ally-
JOCYKIIMHATA y 3TOW KaTeropuu OOJBHBIX 00YyCIOB-
JICHO KaK M3BECTHBIMH (P (PeKTaMu STHTApHOH KHCIIO-
Thbl (AHTUTUNIOKCUYECKUH ¥ aHTUOKCHJIAHTBI), TaK U

PSAOM JIPYIUX, paHee He OIMCAHHBIX MEXaHU3MOB, a
UMEHHO, TunodocareMUIeCKIM, TUIIOHATPUEMHYE-
CKHMM U TUIIOTEH3UBHBIM JIEHCTBUEM CYKIUHATA, CHU-
JKEHUEeM Karabonm3Ma Oeka, CHUKEHHUEM YPOBHS
I'TTII u anbnocTepoHa B KpoBH OOJBHBIX. Takum 00-
paszoM, TeMOJHAIIN3 C IPUMEHEHUEM alluI0CYyKIIUHA-
Ta 0COOCHHO MOKa3aH OOJBHBIM, HMEIOIIUM OCJIOXK-
HEHUsI WIH BBICOKUI PUCK OCIIO)KHEHUN CO CTOPOHBI
CEPIAEUHO-COCYUCTON CUCTEMBI.
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