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Pezose

Lieas wccaeaosasmm, ONpescadTs B3aWdDOCER3L YPOBHA O0WETD HITPHA B MHSAPAE C ETD ABECTKOCTEI.
Marepuans n meTnasl B nocieaosarmre EoioseHil 18 92/0pek C rMnepToHecskol DOAESHEID, YMEDLIM BHEIANHD, BOIPECT KOTODEDX
8 cpeares cocraska 40510 aer, cpeanaR olpy aHoCTE Tankn — 1021125 ow, pocr — 170477 0w, Macca msokapa — 319153 .
Pezyasrarel Pasbpoc apmasesmil yposHa 0GWErD HATPHA B MMOKSPAE COCTRAMA B cpeates 211,737 .5 (min 71,5; max 226,17)
MDA R . ¥ CTAaHOBAEHO, YTO B HANDOALIER CTENEHH Ha YPOBEHE HATDHMA BAHRAWS MaCCa MHOKaDRa [55:3&1555; p=u;mzm ]
BOIPACT ywepuer (55=1965,568; p=0,002%), TOraa Kak NoA 1 KYPEHHE BAAAH B COY WSCTEEHHO MeHsmed cTenexn (S5=7 78, 584;
p=I],CI3II. PerpeccHoHHER 0AHODAKTOPHER AHAANI NOK333A B33HMOCEA L COABREAHHA YDOBHA HATRHA B MHOKI[AER H TOALIWHE
mepEAHER CTEHKH ABBOMD Xeayardka (B=0,94; p=0,000001; F=0,88), ToAmuMHE Nepeatel CTEHKH NpaBorn sewyao-ka (§=0,82;
p=0,000021; r’=0,66), TOALIMHE MEXCEEAYATHKOBOR Neperopoass (f=0,94; p=0,000001; r=0,89). ¥CTaHOBAEHD, 4T0 TOALMHA
CTEHOK MHOHAMAE JGRHCHT OT COAEPAAHHA HITPHA B Hes (55=21813,8%; p=0,000001; r=0,88]: Yo BHWE COAEPAIHHE HITRHE,
TeM ToARE 20 CTeHkH. CpesHan CKOpOCTE PACNPOCTPEHEHHA BKYCTHYECHoA BoAHE cocTamna b, 24+0,51 wic. Movyyena aocto-
BEPHAR CHALL MEXAY KOHUEHTPALMER HITPHA B MHOKEPAE ¥ ero xecTiocTeio (8=0,72; p=0,00062; r'=0,49).

JaxuoueHre. Y POoSEHE AENOHHDOBIHHOND HATPHA B MHOKAPAE, MMEKHIHA NPRMYI0 CAA3L © YPOBHEM YNOTREGAEHHE NoBapeHHOR
COWM, HMEET ADCTOBEDHYKD CHAZE C RECTROCTER MBOKAPME. MORHD NPEANCAIraTh, YTO BECOKHA YPOBEHL HATPHN, AETHIHHMDOBIH-
HOND B MHOKSOAE, REARSTCH CAMOCTONTEALHERM (H3ETOPOM, HIMEHRKHIMM HECTROCTE MEOKSAE W, NO-BHAMWOMY, BAHAKLHW HA

WHFHJEE HHE AHACTOAMHMBCKOH .I!JIIICEIIIFHKIJHH A ECHCAN .

Kauoweswe choaa: l-.EiTHﬂr HECTHOCTh MHOEIDAS, FAMKDR 3MHINANKSHN, THITEQTOHYECKIR GoneaHL

The effect of the level of total sodium deposited in the myocardium on its stiffness
G.P. ARUTYUNOV', D.O. DRAGUNOV', AG. ARUTYUNOV', A.V. SOKOLOVA', LP. PAPYSHEV?, E.M. KILDYUSHOV?,

V.. MEGREBETSKY!, V.M. FEDOROWA'

'M.I. Pirogov Russian Mational Research Medical University, Ministry of Health of Russia, Moscow, Russia; *Forensic Medical Expert Examina-

tion Bureau, Moscow Healthcare Department, Moscow, Russia

Aim. To determine a relationship between the level of total sodium in the myocardium to its stiffiess.

Subjects and methods. The investigation enrolled 18 hypertensive patients who had suddenly died; their mean age was 40+10
years; mean waist circumference, 102+12.5 cm; height, 170+7.7 om; myocardial mass, 319£53 g

Results. The wvariation in the myocardial level of total sodium averaged 211.7£37.5 (min, 71.5; max, 226.17) mmoll. The
sodium level was ascertained to be affected to the greatest extent by myocardial mass (55=3615.56; p=0.00029] and age at death
(55=1965.568; p=0.0029), whereas gender and smaoking had a considerably lower impact (55=778.584; p=0.03). A univariate
regression analysis showed that there was a relationship between myocardial sodium levels and the thickness of the anterior wall
of the left ventricle (B=0.94; p=0.000001; r=0.88), that of the anterior wall of the right ventricle (B=0.82; p=0.000021; ~=0.6&),
and that of the interventricular septum (B=0.94; p=0.000001; r*=0.89). The wall thickness of the myocardium was established to
depend on its sodium level (55=21813.89; p=0.000001; =0.88): the higher sodium amount in the myocardium, the thicker its
walls. The average velocity of acoustic wave propagation was 6.24x0.51 mysec. A significant comelation was observed between
sodium concentrations in the myocardium and its stiffness (B=0.72; p=0.00062; r*=0.43).

Condlusion. The level of sodium deposited in the myocardium, which is directly related to dietary sodium intake, is significantly
comelated with myocardial stiffness. It can be assumed that the elevated level of sodium deposited in the myocardium is an inde-
pendent factor that changes the stiffness of the myocardivm and appears to influence the development of its diastolic dysfunction.

Keywords: sodium, myocardial stiffness, glycosaminoglycans, hypertensive disease.

TAT — raMxosaMuHOrIHKYHE

HEC — mesmseckan GonesHe cepaua
JIK — nepsail ey osek

MEKTT — mesoeenyapukosan neperopoaka

MM — macca mpoxapma
OT — oEpyRHOCTE TATHI
Ol — orHomEcHEE HRHCOE
[T — npassii xeayqouck

Orkpermis B 00MacTH META00IHIMA HATPHA B OPraHHIMe
YENOBEKA OTHOCATCH K YHCTY BEKHRX CODBITHH B MIVUEHHH
HOPMATEHOH (HEsonoriy. Tak, BOMPEKH VCTOABIIEMYCH
MHEHHID, YTO 3A0EQKKA HATPMA BCETOA CONPOBOXIAETCH
ANEKBATHON PETEHUHER XHIKOCTH, YCTAHORIEHD, 4TO YPO-
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BEHE OGIIETD HATPHA B OPTAHHIME MOKET BOIDECTATE, HO HE
NPHBOIHTE K pasarTHio orexon. Bonee Toro, v npaxriyecks
INOPOREIX MoAel, MMEILIHX NOCTOAHHET YPOBEHE YIIOTRE -
GIEHMH IOBAPEHHON CONMH, NEPHOTHYECKH NORMITAETCH VPO -
BEHE OOIIETD HATPHA, IENOHHPOBANHOTO B OPrAHKIME, YT0 HE
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O6usi HATPHA 1 XECTROCTE MHOKA0A

NPHEGIHT K YBEIHUeHH0 obmwero obkema smmkoctH | 1—5].
Taxum ofpazom, MORHD OPEINIMIATATE, 10 IENOHHPOBIHHE
KATHOHOR HATPHA BOIMONHO 63 HIMEHEHHA OCMOTHUECKOND
NAANEHHA MNa3ME KponH. CoBpeEMEHHLE HCCNENOBAHHA M0-
KATATH, UT0 IHAYHTEALHAR YACTE HATPHS HAXOINTCH HE B KIe-
TOYHOM NPOCTRIHCTEE W COCYAHCTOM PYCIE, & B CEAEHHOM
COCTORHHH B OTPHUATENLHO EPAREHHEIX TIMKOZAMHHOTIN-
kanax (TAT), vaxomaumcs B wuTepeTHOHANEHOR Tann. Tlo
oy AT — narpuensil Oydep, noame pEHea0mMl B TEPEYID
OREPeIh MOCTONHCTRD DDBEMA BOAL! B OPraHHIME H II03B0/IN-
DM W30EXATE NEPErPyIEH 00 LEMOM MPH HIGLITOYHOM BRe-
JEHMK Hartpusa [6—8).

C yueros Toro, gro B oprannase FAT conepxarca nosce-
MECTHO, MOXHO 0DCYXKIATE POk M MPOTHOCTHYECKDE AIMS-
HME KOAHYECTBEHHOID W KadecTeennoro coctomnms TAT m
OpTaHax-MHINEHAY. DT0 MOIBATHT Nepeid oT rmodankHoND
— DPraHHOND YPOEHA DIEHEH Tpodnessl K Honee TOHKoMY —
TKAHEBOMY, T.¢. BEIITH HA YPOBEHE CTPYKTYPHOID AHAMKIA,
OuenMoHo, YTD MSMEHEHHE INEKTPOCTATHYECKOID IapAma
T'Al' non poazeficTaMeM NPHCOSIHHEHHA KATHOHDE HATPHA K
COOOOOHEIM AHKROHHEM CYALDATHEM W KapGOKCHIEHEIM
rpyrmad [AT npe ero penoMMpOBAHHH JOMEHO TDHBECTH
ONOCPETOBAHHO K HAMEHEHHID (hHINUeC KX CROiCTA TKaHH, B
NEPEYI0 OUEPShL 82 WECTKOCTH.

Henr HocneaosadHe: ONpeIeiNTE BISHMOCREAIE YPORHA
OBIIETND HATPHA B MEOKADIE C €0 KECTKOCTRID.

MarepHassl H METOALI

Crpyerypa wecaesoeaana. Heocncnosaine npopomeocs Ha Gase
IE¥3 r. Mocknu «Bopo cyncbro-menmpmekoi sxcrepraza e-
MAPTAMCcHTA 3apasooxpadcHin ropoma Mockests, Tanaranormsccko-
ro oTacacHEs Ml

Kpsrepsn snosckns; soapact ysepumx ot 18 oo 6 net; spess
HIMLTA TIOCMEPTHOTD HOCICAOEIHE OT MOMCHTA cMEPTH MoHes 24 =@
IPHHHHE METATEHOTD HOX0Aa — BHCIAMHG CMCPTh HIH TPABMA, HE o0
BMCCTHMAN © RHIHED, HIH CYHIHA (Kposc BOACHCTERE TOKCHHHEN
BEMICCTE); abAOMMHANEHOC OXMPCHHC, MMICPTOHHYCCKR Doncans |
CTAAMH (N0 SAHHEM aMiyIATOPHLEX KAPT); OTCYTCTEHC BHIYAMEHEX
MOPHONOTHYCCKHY B MHCTOA0THHCC KX ITPHIHAKDE HIOCMEIcckodl Ho-
aezan ceprua (HEC), cepasunioil nenocraTouroct o qpyroil cepaey-
O~ COCY IMCTORN MATUIOTHE; OTCYTCTERE MOPUIOTHHECKIY W THCTOR0-
FHHECKHX [TPHIHAKOE IOPAXCHEA [HHEK; CODTHCTCTEME MACCH MEO-
kapma { MM) passepas cepoa.

Kpreprs oTkasa oT BEKTOSCHRE: NPHIHAKH THANOCTHEDT HIME-
nenmit; HEC kak npasma cuepm; oMEonoriseckme afoncsaHms;
NEPCACIHPOEED TOKCHYHEX BEMICCTE; MOPHOAOTHYICCKHE M THETOR-
ricckne nprasake HEC (cremosa koposapsex aprepmit Gosce
25%, cToHO3 coMHEX apTepet Ganee 25% or npoceeTa cocyaa; pybuo-
HEIC H CBCXCHE OMANOBRIC HIMEHCHRST MHOKADIA) , COPICMEOH HEI0CTa-
TOYHOCTH IHTATALHA KAMCD COPILR; KTATRAHHEC [OPOKH |, BOCHaTH-
TENEHEC 300ICEAHNRT MHOKIIA, APTCPHATEHAA THICproHns Gonce
IT crampm waw Qpyran cepacMHO-COCYIHCTAA NATOAOMHE, OCTPOC Ha-
PYIICHHE MOITOROID EPORGOGPAINEHAST; NOCMEPTHED YPOBEHE T
k031 B kpoed Bonee 5,6 Muone 1, Moponorieeckie B MMCTOIOM-
YECKHE NPHIHAKH TTOPAMCHIA N0k (CMOPIIEHHAR MOWKA; TPHIHA-
KH XPOHHHECCRD I ATKOTOTHIMa ).

¥ peex ymepumnx, COOTBETCTEYHMIHX KDHTCPHSM BEMESCHHI,
onpenenamy oEpyHoeTs Tansi (0T), pocr, MM, B ocTaroumodt mo-
HE ONPCICALTH OTHOICHHE AMBiyMAH/KPCITHHAH o YPOBCHE KOH-
AYKTHBHOCTE/Kpcariams. Bpame sopdonorisccenit matcpaan —
MEoxap (3043 BopxyEn), KoTopeil duxcaposanca 8 1FE pacteope
safypepernoro dopsansea (pH 7.2),

Xapakrepucrexa naumenros. Cpean 18 yacpunx, BknsodcHHbX B
wccncnosanne mamreHTon, 10 wysamnn u B axcunmn. B cpeapcsm poa-
pact ysmepumx coctaswa 40410 ner, cpemana OT — 102+12.5 com,
poer — 1T0ET,7 e, MM — 319453 r. Tonmssa crensm menono xe-
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aymoaxa (JIK) 1,444 37 58 o, npasoro senyacasa (THK) 0,4710,19,
meaokerynoaxosoil noperopomse ( MEETT) 1,5530,37 . Tpe scxprrmam
¥ BCCX YMCPIIHX OTMCHYCHO B PAUTHYHOE CTCHCHH YTOAIICHHE T00-
KOXHOH XMPOBOI KICTHATKH, OTAOKCHHE XHpa B OpRXCHK:, camk-
HHKE B RipomrHHoM npocTpadctee. B octaroamoil moge sommmse-
CEM IHATHMAs AnsEy MuHypra He onpegeeiacs (<30 smrr),

DcHoBHEIMM TPIHEIME CMEPTH SEHUTHCE NMAIEHHE © BLRICOTE
{33,3%), aeaemoaoposcsan Tpasva (27,7%), suciannan acthexcun
{27,7%). dpyrae opuseHe BHe3amHodl cMepri coctasms | 1,3% (an-
ToOMOBIILHAS TRAEMA, KOJOTO: PAHCHEE B copane).

MeToam wecrenosanna. AGIOMHHATEHOE CKHPCHHE ONPCACIH-
M ¥ TPYNE, HAXOUAIETOCH B MOPEICHTATEHOM IOIOMCHHE, TYTCM
mamecpenma 0T, pacnomaras caHTHMCTPOBYR) JNCHTY NOCCPCIHHE
MCEIY KpaaMH pobopHodl qyre B rpebHsMB NoIBINOMHEX EOCTCH.
AbfposmuHaneHoe oxnpeHic koHcTaTHposark pe 0T Gance 88 cm v
sccriH # Gomee 102 e y sy s,

Poct samepaan ¢ nosouko casTumeTposoii rerts, Ha noscpe-
HOCTE CTONA EMATH CAHTHMETPORY IEHTY , [TPH STOM OTMETER +HOhLs
HAXGIMAACE ¥ cToms Bea obyen, Hasepann paccrosume ot cronm ao
HEPXYLIEH MT0EEL

MM onpegenan metonos saseumeanwn. Peayasrar duwkenpo-
EATH HA 3CKTPOHHEIX BECAX.

HecTRocTE MEOKADIA ONPCACISAH AKYCTHHCCKHM METONOM C
MOMOIIER NOPTATHEROTS NpEGopa U5 AKyCTHHCCKOND AHATH3A T~
HEH — AKYCTHYCCKHM MCIHIMHCKHM THAMTHOCTHHCCKHM TPHOOopomM
{AMIIIT) 9, 10]. Ok svceT apa nryna, OoHE B3 KOTOPLIX CBA3aH C M-
HOPATOPOM CABMIMOBEYX axycTHaccenx koncbanwi (1,0—1.5 xlu), a
APYTOH — © MPHCMHAKOM BOTH, BOTHHEANHIINY B ACCISIYCMOM THa-
i, Berowcmamenssoc yorpoiicteo npebopa CPAEHHEACT CHIHATH
oAby XICHHA W OTEAHEA M HAXTHT (Ga30BRE COBMT MCITY HEME
{Ap). Bpesms pacnpocTpaseHHA CHIHATA N0 TKAHK ONPSIEINeTed 0o
COOTHOMEHHED =Ag/fo (0 — IHICTHYMECKan SacTOTa MEHE PHPYEMEDX
wonefannii), TaTeM BEUHCINCTCA CEOPOCTE PRCTIPOCTPAHEHM CIBH-
roBsx poasyimenwdn; F=L/t (roe L — paccroamme mexny mymasm).
Cropocts otofpaxacten Ha usdposoM mHaueatope. Bpesa, neob-
XHIHMOE [UH OIyHEHHA GOHoro 3aMepa, cocraanset 5—10 ¢, [epen
HAYANOM HIMEPCHHH TECTHPOBLTH NPHEOD N0 ITANOHHOMY CHIMKD-
Hoposmy obpazay (marororncHHoMy Ha 3AQ «MeaCans). OSpazus
TEAHH MHOKAPAA Y MCHIINY CKAHHPOEATH B HOCKOTEKHY TOMEAX.

¥poscHE KOHIYKTHEHOCTH MOSH ONPCICISUTH C NOMMIER TOR-
Tamerore kongyEToserpa EC-3. Kosnyxroserpin — memon dusasn-
KO- XHMHSCCKON aHATHE, OCHOBIHHEN HA HIMCDEHHH HICKTPOIP0-
BONHOCTH PACTEOPOE M NOIBOASHHIIA IPCICINTE COACPHXAHNE HH-
THMBHIYATEHOND BCUICCTED | HANPHMCD, HATPHA ) B PACTEODC NPOCTEM
HIMCPCHHCM 3MCKTPONposoaHocTd pacteopa. [JocTonHeTeame Kon-
O KTOMCTHE SEASHATCH BEICOKAS HyBCTRHTCARHOCTE (HHXHIN rpa-
HHUA onpeicnacMex koHncHTpansi 10H—10-* M), sacokas toa-
HOCTE (OTHOCHTEALHAN DOrpemHOCT: onpegeneHua 0, 1—2%), npo-
CTOTA METOIHER, A0CTYITHOCTE ATIAPTY PR

Henonsayemeii npubop kanmubpoBaH B 1ABOICKHX YCIOBRAX W
He TpefyeT KannbpoBKH Nocae Kaxnoro nadepenin. Cofpannyio ¥
MALHEHTOE MOTY NEPCMEITHBATH, TIOMPYELTH B HES SACKTPON, {HEX-
HIHO HACTh) KoHayEToMerpa. Hasepenns nposomgamn & Tesenne 30 ¢,
aTeM IHECHPOBATH PCIyALTaT Ha gueiutce npebopa. [Mocae kaxnoro
MIMCPCHEA 3MCETPOI MPOMEBLTH IHCTHUIHPOBIHHON BOEOA o0~
rmacHo HHeTpykua. Peayasmar oucHusann no tafnuoe coormecT-
crerd {100 suons/ n warpea cooreerereyet |2, T Mom,/oM kowmmy krie-
HOCTH MOSH).

Ormaomenne aneSyMecH, KPeaTHHIH OMPCACISUTE TPH NOMOLITH
meer-nonocok MuxpoansGydas. [Tpa momyscsmm nosoesTensRHoro
pevyarTara (> 30 mr/T) obpasen MCKARYATH M3 MCCIET0BAHHE,

lMeneprossmeckyn Boneans | cragum yermaHaameanm 0o Hamm-
S COOTECTCTHY HANER ImcH B aMOy maropHoil kapre.

OnpeaencHAe YPOBHA HATPHS B MHOEIPAC OCYIISCTRLUTH C N0
MOMIER) BOTHONHCTEPCHOHHOM PEHTTCHOGUIKMPECICHTHOND CIICK-
tposmerpa BRUKER S8 TIGER 1 EW. Jarmeii npafop apamaapyer

Konmaxmnan uropMagus:

Mpazyros Iwumpuii (ezosun — . M. H., ACCHCTCHT Kadh, BHY TPCHHIX
Goncancil u ofmei GHIMOTCPANHE CIHATPHNCCKOND aEyIETCTE

PHHMY wm. H H. Muporosa; e-mail: tamops22 | 1@ gmail com
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[.I. ApyTeonos 1 coasr.

IMCMCHTH OT BCpIUIHS 10 YPaHZ B CAOMBX PAUTHHHEX THOAX Npob.
AyroncuiiHec obpass, NpOMCALMG AKYCTHHCCKDS HCCICA0BAHNE,
NPCOBAPHTCALHD HIMCIEYATH H IOIBCPTATH O3ANCHHID (B COOTECT-
CTEHH TPCOOEAHMAM K MPOBCICHHIG CIICKTROMCTE), [I0CAE 9000 po-
BOAWTH BOAHOTHCIIEPCHYID PEHTIEHOQUIBDOPECHEHTHY I CIICKTPOME-
TP,

MUY SCHHEX  JAHHEX HCIUTEIOBATH [IPOTPAMMHOE OhecTeucHHE
Statistica 10,0, HopuanssooTs pacnpeIcicHEs IPHIHAKDE OIpPCIe-
¢ nosomks kprrepia lamepo—Yunxa n kpereprs Konsoropo-
ma—Cunpaosa. [Tpi manoaeHrH PEIyIETATOR NONEIOBUTHCE METO-
IEMH HEMAPAMCTPHYCCKOH M MapaMcTprEccroi cratcTikn. Komn-
YECTBCHHEIC NOKAZATERH NPCICTARACHE B (HOpME CPCIHCE 3HANCHHC
(M) £ cranmapmos otenoscaie (5). KoppenausorHeii anamms npo-
BOmWTH ¢ noMomke Metoga [Tupeosa. C sensie BRSRTCHMR cRAIN
hakTopos MoaIy coboil HCNOIEIOBAHE MHOTOMCPHAR W OqHOdeK-
TOpHAA perpeccHoHHas Moacis. [l SrHapHEX THHEX CTPOHIH A0~
THT-PEIPECCHOHHYI MOTeTsE, [0 MaymeHma BAHEHHS QIHOTO FUTH
HECKOTEKHX (JaKTOPOB Ha PACCMATPHBEACMED MPHIHAK MPHMEHLTH
oaHo- B MHorodaKTOpH R THcneposorHE ananms. [pe npoecpre
CTATHCTHYECKHMX THIIOTES HY ICEYI0 THIIOTCIY OTBCPTANH TIPH ¥POBHE
axaanmocTH Moace 0,05,

PeayabTarte

Vpopens 00mWero HATPHA B MHOKAPIE COCTABH B Cpel-
uem 2117437 .5 (o1 71,5 mo 226, 17) smmons/n. [Ipencrannsno
HMHTEPEC H3VIHTE CBATE MEAJTY CONSpEaHHeM ofIero HaTpHa
B MHOEApIE M Bo3pacToM yMepimero, MM u Tonumuoi ero
CTEHOK, (haKTopaMH PHCKA PASEMTHA CEPIEYHO-COCYIHCTED
OCIOXHEHHI: TOMIHHOH NOIKOKHOIO XHpa, KVpPeHHEM,
HECTEOCTRID MHOKAPIA.

[Mpy apame BEIAHMOCEAIH BO3PACTA M CONEPKANNA 06
mero HaTpuA B Muokapne (pee. 1) nokazada noNOXHTENRHAA
KOPPENAiHE MEKIY WIyuzeMeMH napaverpamu. Tlomyuen-
HEIE PE3YNETATE NOSBYMAKT MPEANOIaraTh yBeTHEHBAIIHH-
€A ¢ BO3PACcTOM YPOREHE JENOHHPOBAHHA HATPHA B MHOKap-
ne, name v mun bes npoamaenwit HEC.

[Mpoananusuposana cenas ey MM JDK u copepasa-
HHEM OO0mern HaTpua B Muokapie (pue. 1). Koppensumon-
MBI AHATHI MOKATAT BEICOKO JOCTOREPHYID NOI0KHTENBHYID
koppeaniHio Mexay MM u conepxanmes B HeM HITPHA: YeM
Gonkie MM, Tem srine ypopens Harpin.

Perpeccnonmmit  onpohaETopHER  aHATHE  NO3E0THI
ONpeaenHTh JAEHCHMOCTE COASPXAHHA HATPHA B MHOK3pOe
ot MM, OT, sospacra u pocta ymepmmix. ¥oranomneHo, omo
KOHUIEHTPAIHA HATPHA B MHOKADIE IOIOKHTEARHO CRAZINA ©
MM (f=0,38; p=0,0001; A=0.77) n Po3IpacTOM yMEPIIETD
(B=0,79; p=0,000095; A=0,6). [Ipn 3TOM CHAIH C TAKHMH 12~
pesenmsvi, xax OT (B=042; p=0,075; #=0, 1) u poct ymep-
mero (f=0,22; p=0,37; A=0), ve suarteno. Tommuaa moa-
KORHOH XHPOROH KIETUaTKH TOCTOBEPHO KOPPETHPOBEANA C
OT ymepmero (~=0,88; p=0,0001), onnako ceasn c cojepxa-
HHEM HATPHE B MHOKAPIE HE HAIEHD,

Jins oueHKH BTHAHKA BCEX MayueHHEN dakTtoponr (MM,
M0, BO3PACT, KyPeHHe) HA KOHIUEHTPEIHED HATPHA B MHOKAp-
g NpoReieH KOMORHHPOBAHHREA THCTIEPCHOHHEI | perpec-
CHOHHEI aHaAMH3. ¥oTanorneno, 910 B HaRGOILIIeH CTENEHA
Ha ypoeens Hatpra mmaamn MM (85=3615,56; p=0,00029) n
po3pacT yMepmero (S5=1965,568; p=0.0029), Torna kax non
H KYPEHHE — B IHAUMTENLHO MeHknedt crenenn (S5=T78,584;
p=0,03).

B penax MaydeHHA BOIMORHOH CRAZH MEROY DHHADHEIMHE
NOEAIATENAMH (MO0, CTATYC KyPEHMA) NPOBEIEH NOFHT-pe-
MPecCHORAENT anamns. 0N MoKaIan oTCYTCTEHE E3HMOCRAIH
YPORHA HaTpHA B Muokapie A noma (p=0,13; omnomenne
mancon — OL 0,97), Torma kax cTatyc KYPEHHA M CONSpKa-
HHE HATPHA B MHOKADAE WMETH NOCTOBEDHYI0 BiaMMOCHASE
(F=0,003; O 0.94), onnaxo OL senxee 1, 2 pepoATHOCTE
BIAMMONEHCTENA COCTARMANA Boero 77%, T.e. weTkoll BIaM-
MOCEAIH HE MOIyMEH.

AHATHI CEAIH MERJTY CONEPKAHMEM HATPHA B MHOKAPIE
H TONUIMHON CTEHOK KAMED CePILA MOKA3an, YTo Koshdmim -
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Puc. 2. Baawmoceaas cosepaasna oGmero HaTpus B muoxapae W MM.

EHT KOPPENALMH ¢ TommuHod nepenneit crensn JIK cocra-
man =094 (p<0,05), ¢ Tommawoll nepeaneit crenmxn LK
=0,82 (p<0,05); c Tommoi MAKT] /=0,94 (p<0,05).

Perpeccuoninit omrodakTopusif AHATHI BLARIA BRIH-
MOCRAIE CONEPRANHA ¥ PORHA HATPHA B MEOKAPIE W TONIIHHE
nepensed cremn JUE (B=0,94; p=0,000001 ; #=0_88), Tommm-
ol nepemmedt crenkn [HEK (f=0,82; p=0,000021; A=0,66),
Tomumaer MK (f=0,94; p=0,000001; ~=0,89). ¥ cranonme-
HO, YTO TOTIHHA CTEHOK MHOKADIA SAEHCHT OT CONEMARENHA B
HeM Harpud (A=0,88; $5=21£13,89; p=0,000001): yem prmne
CONEPKAHHME HATPMA, TEM TOMIIE EI CTEHKH.

C DEMRD BREIAWIEHHA CEAIH MEXTY HXECTEOCTHED CTEMKH
MHOKADTA W CONEPRAHMEM HATPHA B MHOKADIE HAMMH NPOBETEH
KODPENSUHONHERT apams (pae. 3). Cpensas cKopocTs Paciipo-
CTpAHEHMA aKycTHYeckodt momuel coctasmma 6, 24+H0.51 wmyc.
Puc. 3 imoCTpHDYET ZOCTOREDHYED TOMORHTE TRV KODPE-
M) CONEAEHHA HATPHA B MHOKADIE M MECTEOCTH MADKADIA.

Jins NpOBEPKH FERHCHMOCTH MEXIY KOHIIEHTPaIHER Ha-
TPHH B MHOKAPAE H EI0 KECTKOCTRIO TAKKE NPOBSIEH PEIPEC-
CHOHHEH AHATHI, NPH EOTOPOM [OMYYEHA JOCTOBEHAS
CBA3L MEXIY KOHLUEHTPAUMEed HATPHH B MHOKSDIE H ero
wecTkocTsio (F=0,72; p=0,00062; £=0,49).

Obcymaenune

THNMUHEN PALMOH XHTEXH KPYITHOO NOPOIA COMEPRHT
npusepHo 12 r nosapenyod conm (MNaCl), yro cooreercTeveT
npusepo 4.5 r Na (200 sosong). 2ra u GonsinHe KoIHyecTea
NOBAPEHHON COTH NIMTHOCTEED BCACKIBAKTCA B KHIIEYHHEE H
HM3IMEHAIT OCMOIAPHOCTE TnasMel yae gepes 30 som [11].
MMocnemyomas NocIenoBaTeNLHAR AKTHEHIANA OCMOPEIEN-
TOPOE B THIOTATAMYCE W GapopelenTopos B IyTE A0PTEL, Ki-
POTHIHOM CHHyCE, afepeHTHREX apTepHax Kiyboukon mo-
YEK, MPHBOIAT K KOHTPOIHPYEMOMY NOBEIIEHHID JKCKPELIHH
HaTpHA B Kaybourax # 99% ero peabeopbiMM B KaHANBITEL
Mexanmzm npaxregeckn 100% peaboopGLiMa HATPHA JBOIT-
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UHOHHO 3AKPEIUEH, YT0 MO3BOAAA0 OIIRG0THD CUMTATE YPO-
BEHE OOIMIETD HATPHA B OPTAHWIME MOCTONHHEIM.

Hapectuo, yro npusepuo 63% ofIIEND HATDHA comep-
WMTCH BO BHEKIETOUHOH #mmxocT, no 105 — po By TpHcTe-
TOUHOM npocTpancTee, 25% B dopae anariron B kocrax [12].
B nocaenuwme 10 ner ofHapyxeHo, 410 IHAYHTENLEHOE KOITHUYE-
CTEO KarHonon HaTpuA conepawTea B TAL [6, 7). TAT (ocnon-
HOE BEIIECTEO B MHTEPCTHUMATEHON TkanH) ofpazyior Knace
MPOTEOTIMKAHGH (0IHH B3 KIACCOR IMHEONPOTERI0R), HMEI-
IIMX BRICOKMI ypoBen: yrneeogos (85%). Muorokpatuo my-
GMMpYACE, THCANADHIE OODATYIOT OMHITD- M MTHCAXAPHTHEE
ueny — rmkanel. FATL conepsxar p G0IRIOM KOTHUECTRE CBO-
Gommpe anmoHHbEe rpynns: S0, u OH-, gro npunaer TAT
BRICOKHI CyMMADHE OTPHIIATEEHENT 3apan. SToT 3apan mo-
aponseT [AD #xcHpoBaTs Ha cROEH MOBEPXHOCTH TOMOKH-
TENEHD FPAKEHHLE KUUTATCHOBHE BOJOKHA, GeTKM W 3NeK-
TPOIHTEL, B MEPEYI) OUEPETE W3-33 BHCOKDND CONEPRAHMSA BO
BHEKNETOMHON xuikocTH katnon Na*. Takoil Genxono-3nex-
TPUIHTHRI KOHIIOMEDAT CO33eT NOKATEHY 0 30HY BRICOKOTO
OHKOTHYECKDID M ocMoTHUeckoro gannenns [ 13, 14].

Hokazano, 9To 3HATHTENEHEE KOTHYECTRS HATPHA MOTYT
axkysyMpoeatsca B FAD (B semepermumansHodl Tanm), ue
BH3IHBAA KONeGAHHA YPOBHA HATPHA B INAIME H HE YBEIHUH-
Baf KOMIEHCATOPHO PETEHIIMEID BOOM M3 NEPEHUHON Mo,
HuEIMH CADRAMH, NPH MOCTOAHHON KOHUEHTPEIIHE HATPHA B
IUIAIME KPOEH VPOBEHE DOIIEND HATPHH B OPTAHHIME MOKET
cymecTeeHHO Boapactath [15]. AL, cesisipas watpuit, croa-
EHBAKT KONeGAHHA YPORHA HATPHA B IVTAIME KPOBH H HE [0-
IBOJEIOT KATHOHAM HATPHA CTHMYIHPORATE OCMOPELETTTOPE
THNOTANAMYCA, TEM CAMEIM NPelOTEPAlIAd CHHTES H BRICBO-
BOXIEHHE BAIOIPECCHHA M CIEA0EATENEHO PETEHLIMID BOIE
H3 NEPEHYHOA MOH.

Kommectno FAT po Muorom onpegenseTca vpORHEM 110-
Tpefnenns HaTpHd. Yem Bnme ypopeHs BEOIHMOTD HIRHE HA-
TPHA, TEM
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Pric. 3. B3aHMOCEAZE MECTROCTH TKAHH MHOKAPAA H COABPMKAHHA HATPHA B MHOKIpAE.

— MEHBIIE OCTAETCH CBODOMHEIX AHHOHHELX TPYIIN H CIe-
AOBATENEHO BHILE MexTpocTaTHueckni 3apan FAT [1a];

— DONLINE IKCTPECCHS MreHa, Kogupyomero cuates FAT-
NOMHMEPEsE], NoBemuaomed conepxanne TAL, 1o B wTore
noakmnast emMEocTs FAT-ceTH nna axgyMyIHpoBaHMs KaTHo-
HoB Hatpua [4].

Yem panme zapan TAD, yem Bonsmre xonwuectso TAD B
HHTEPCTHIMATEHOHN TEAHH, TEM BEIIE BHYTPHTEAHEROE NAB-
NEHHE M TeM GOUIBILE KOMHYECTRO MHIKOCTH, BREXOINIER 38
npoceeT Kanunapos. Onpako naMesnnsnme ceodt sapan AL
CYIIECTREHHO CHHIMIH CBOI MIACTHUHOCTE M N0IATIHBOCTE
M TEM CAMEIM MPEMATCTEYIOT CKOTUIEHHRD KHAKOCTH B TKAHAX.
Tem He MEHES HEKOTOPOE KOVIMYECTED KMIKOCTH NONATIET B
HMHTEPCTHIMATEHY I TKAHE H eIIE GOILINE MOBLIAET HATIPHA-
HEHHE (KECTKDCTE) TKAHH, KOTOPOE HACTHYHO CHHKIETCH 34
CUET yCHneHM: THMipaTiueckoro npenaxa Tiadeil. [Tosmmmo
HIMEHEHHA TMAPOHHIEHOCTE TKAaHel HIGHETOK NENOHHPO-
BAHHED KATHOHOE HATPHA ZAIVCKAET TOKANEHOE BOCTIATEHHE,
i AKTHEHPOBAHHEE MAKPOMPard HauMHAoT cHHTES Genka Ton
ERP [B], sxcrpeccHpyioiiero red, KOTophiil KogHpyer CHHTES
thaxTopa pocTa SHAOTETHA. ST (JaKTop CTHMY THPYET POCT B
TOM YHCHE H THMbarageckux cocymoe [17].

[ps pamTensHO#H NEPErpyIKe BEROIHMEM HIEHE HATPH-
€M NPOHCXOOHT noppexuenne makpomonekyn TAT, uapy-
maTed #x Oyepuie cooficTEa, B YACTHOCTH ¥ CONBUYE-
CTEMTENLHEIX MALIMEHTOR T0 MPHBEIET K pocTy ypoBua AJL
Takum obpazom, HIOETOYHOE W TONTOEPEMEHHOE BHEIEHHE
H3BHE KATHOHOB HATPHA NPHEOIHT K M3MEHEHHID CTPYETY-
pri TAT, nosrnesmo GoORmEND KOTHYECTEA AKTHEHO g HK-
MHOHHPYIOIMY AuMariueckux cocynon, Gonsued ruopo-
thHIEHOCTH TEAHEH, TOKATEHOMY BOCIATEHHID — 3TH Npo-
UECCH JODKHE HIMEHHTE MEXAHHYECKHME XaPaKTe PHCTHEH
Tranei. B macTosmes ppeMs He M3YVUEHA PONE YPOBHA Ha-
TPHHA B MHOKAPIE B (POPMHDOBAHMH HAPYIDEHHH Ero Mexa-
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uHueckHx cepoficte. [Mo-muaumony, nepasm, odparHBEIIHS
BHHMAHHWE HA CEA3L YPORHA HATPHA C NOBPEAASHHEM MHO-
kapaa B ycnoasax crpecca, 6un Fane Cense [18]. Ow onmcan
NOEPEXIEHHE, OTeK H AHddyIHEE HEKPOIEI MHOKADIA NPH
n3tumounoM sretenme NaCl. CospeseHHEE HOCIEI0BAHMA
ACICTHITH 3TH HaGT0aeHHA TPHHLIMITHANEHO HOBEMH 10—
HATHAMH: NOEPEAIEHHE MHOKAPAA HAMHHAETCH C HAKOILIE -
HHA HaTpHA B TAT, HOCHT NPpOTOHTHPOBAHH K XapaKTep H
CONMPOBOKIAETCH HIMEMEHHEM COCTOHHHH CAMOMN MBIIEY-
HOM TEaHH.

Lentn paboTh Hamedl rpynnk GLIa NONLTKS OTBETHTE
HA BONPOC: «2CTE TH CBA3E MERTY KONTHUECTROM HATPHA B MH-
OKapae M ero KeCTEOCTEIO:. Kak mHano M3 npeicTanne  EX
NAHHBIX, TEOPETHYECKHE MPEANOCEUTEH A IT0H CRAIH HMe-
WOTCH, OIHAKD NPAKTHYECKH TAKAA CEASE He HIYYEHa M He H3-
MEPEHA.

Jns w3yueHHA XECTKOCTH CTEHKH MMOKAPIA HAMM HC-
NONE30EAHA METOIHEA, PAHEE MPHMEHABIIAACH N8 HIYUE-
HHA HECTKOCTH COCYINHCTOH CTEHEH ¥ GONLHEIX, CKOHYABR-
mHxca or uedapkTa mrokapia [19]. Tps wayuensn opose-
AEHHME IBYKOBOH BOMTHE TEAHAMH MHOKADIA HAMM NOTYIeHa
CRASE MEXJY VDOEHEM HATDHA B MHOKSPIE H NPOBEIeHHEM
IEYKOBOH BOTHEL

Orpanwgenss weenengopamma. B uccnegopanmy He npocne-
WEHA CEA3H C HHIHBHAYANEHEM YPOBHEM NOTPEbNeHHs NOBa-
penaolt comw. Hocnengopanse BRIMOMHEHD HA HeGONBIIOM MO
KTHYECTBEHHEIM NAPAMETPAM HCXOMHOM MATEPHATE.

3akAlUuEHHE

[mappef BHBON HAETO HCCIEIDBAHMA: YPOBEHE METI0-
HHPOBAHHOID HATPHHE B MHOKADIE, HMEIUIHA MpAMYID
CBA3L C YPORHEM NOTPe0Ne HHA NOBAPEHHON COMH, HMEET 10—
CTOBEPHYI0 CEA3E © KECTKOCTRI0 MHoxapaa. Moxuo npen-
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NOMEACATE, UT0 BECOKHE YPOBEHE HATPHA, TEN0HHPORAHHOTD
B MHOKApIEe, ALIHETCH CAMOCTOATENLHEIM (EKTOPOM, HIME-
HEIDNIMM KECTKOCTE MHOKADAA W, NO-BEHIAMOMY, RTHSI-
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