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O EHKA BEJTIKOBO-TIEIITIHOI'O TOMEOCTA3A B INTASME KPOBU
IMMAIIMEHTOB ITPY1 COCTOSIHUAX, COITPOBOXXTAOIIVXCS 9HTOTEHHO
MHTOKCUKAIIVEI
YO «Benopycckuil 20cydapcmeenHviii MeOUUUHCKUTI yHUBepCUmem»',

I'Y «PecnyOnukanckuil HAY4HO-NPAKMUUeCKUT UeHmpP MPAHCPy3U0n02UY U MeOUUUHCKUX GUOMEXHON02ULLY,
Y3 «9 20podckas knunuueckas 60nvHuya»’

B cmamuve npusedetvl 0anHvle 10 IPPHeKmusHOCMU UCCTIE008AHUST MONIEKYTISIPHO-MACCOB020 pacnpedesieHusi 6enkos u nenmuoos, onpede-
JIeHUST YPOBHS CPEOHUX MOEKYTL MeMOOaMU KOIOHOUHOTL 2e/lb-XPOMAMOZPAPUU U BbICOKOIPPeKMUBHOL HUOKOCMHOT Xpomamozpaduu Ons
OUeHKU Xapakmepa OUHAMUKY U OUALHOCUKU NATONIOZUYECKO20 NPOUECCA NPU COCOAHUAX, CONPOBOHOAIOULUXCA CUMNIMOMAMU IHO02EHHOTE
unmoxcuxayuu. I[lo0o6parv. onmumanvHoie ycr08Us XPoMamozpapuueckozo GppakuuoHuposanus 0enKo80-nenmudHbLX KOMIOHEHMO8 NaaA3Mbl
KPOBU ¢ nposedeHuem CONOCMABUMENbHO20 AHAIU3A XPOMAMOZPAPUUecKUX Menm0008. Jlana oueHKa MONIEKYNIAPHO-MACCOBOMY PacnpedeseHuto
6e71K080-NeNMUOHBLX KOMNOHEHMO08 8 NAA3me KPOBU 8 HOPME U NPU NATONOZUHECKUX COCTOSHUSX, HAPYUAIOUWUX PYHKUUOHATbHOE COCTNOSHUE
nouex npu 0ocmpoi NoueuHot HedOCMAMOUHOCIU U XPOHUHECKOT 6071e3HU noyeK. PaccmompeHna 803MOMHOCMb 0anvHeliuie20 U3yeHus 6enK060-
nenmuoHo20 20Me0Ccmasa 8 naa3me KPosu NP NAMoL0ZUHECKUX COCOSTHUSX MEMOOOM 8bICOK0IPPEKMUBHOLL HUIKOCMHOTI XPomMamozpaduiul.

Kniouesvie cnosa: zenv-xpomamozpadus, 3H002eHHAS UHMOKCUKAUUS, MONEKYTIAPHO-MACCOBOE pacnpedesnieHue, «cpedHue MONeKyLbi».

V. V. Kirkovsky, K. G. Burdashkina, G. N. Bychko, A. P. Vlasov, D. N. Sadovsky

PROTEIN-PEPTIDE HOMEOSTASIS ESTIMATION IN BLOOD PLASMA IN PATIENTS
WITH ENDOGENOUS INTOXICATION STATES

Data about efficiency of the molecular weight distribution of proteins and peptides study, middle molecule level determinationwith column gel
chromatography and high performance liquid chromatography were presented in the workto assess the dynamics nature and the pathological process
diagnosis in the states with endogenous intoxication signs. Optimal chromatographic fractionation conditions of protein-peptidic components
of blood plasma with a comparative analysis of chromatographic methods were reviewed. The molecular weight distribution of protein-peptidic
components in plasma in normal and pathological conditions to affect the functional status of the kidney in patients with acute renal failure and
chronic kidney disease was assessed. The possibility of further protein-peptidic homeostasis study in plasma under pathological conditions by high

performance liquid chromatography was reviewed.

Key words: gel chromatography, endogenous intoxication, molecular weight distribution, «middle molecules».

PUTUYECKME COCTOSIHUS, COMPOBOXAAIOLWMECS PA3BUTUEM

CMHAPOMA 3HAOTEHHOM MHTOKCHMKauuK (AM)n yacto ocnox-
HEHHble NMOAMOPraHHON HEAOCTATOUYHOCTbIO, TPEOYIOT onepaTUuBHOM
N 06bEKTUBHOMN OLEHKM COCTOAHUS NaLMeHTa.9To HE0OXOAMMO Kak
ANSl CBOEBPEMEHHOIO BKAKOUEHWA B Tepanuio 3KCTpakopnopanb-
HbIX METOAOB AETOKCHKALMKU U TEMOKOPPEKLMHU, TaK U KOHTPOASA 3¢-
HEKTUBHOCTU UX MPOBEAEHMS.

B HacTosiLlee Bpemsl He BbI3bIBAET COMHEHWIW TOT dakT, uTo
nenTUAbI FPyNMbl «CPEAHUX MOAEKYA» (CM) ABASIOTCA MHTErPaAbHbI-
MW MapKepamu 3HAOTEHHOW MHTOKCUKALIMK U, MO MHEHWIO MHOTUX
aBToOpOB [1, 2, 5, 6], Hanboree 06bEKTUBHO OTPaAXatoT BblpPaXeH-
HoCTb AU M ee AMHamMuUKy. B Hopme 3TV BeLLecTBa, B CPEAHEM,
OMNPEAENAOTCA B XXMAKOCTHbIX CPEAAX OpraHn3mMa (naa3ma, CbiBOPOT-
Ka, AMKBOP, Mo4a) B KoHLeHTpauun 0,35 /A1 TOABKO Mpu pas3BuTUn
NnaToAOrMUecKoro npouecca, GoOpMUPYIOLMUXCA TSHKEAbIX HapyLle-
HWIN 0OMEHHbIX NPOLLECCOB, KAPAMHAABHOIO U3BpalLeHusi meTabo-
AMUYECKMX peakLMi X ypOBEHb BO3PACTaeT MHOTOKPaTHO, KOPPEeAU-
pys C TAXECTbo 3aboreBaHUs.

CyLiecTByeT HECKOAbKO 6a30BbiXx METOAOB 3KCMpEecc-AMarHo-
CTUKM YPOBHA NenTUAEMUU[8, 9] U MHOTOUMCAEHHbIE UX MOAUDUKE-
LMK, CO3AaBaEMbIE C LIeAbIO MOBLILEHWUSA TOYHOCTU, UHHOPMATHUB-
HOCTU M OMepPaTUBHOCTU ONPEAENEHUS 3TOrO NokasaTens [3, 7].

TeM He MeHee, A0 HacTosLLEero BpeMeHu Haubonee TOUHbIM
METOAOMOLIEHKMYPOBHSA MENTUAHBIX 3HAOTOKCMHOB ABAAETCAXPO-
MaTorpaduueckoe ppakLMOHUPOBaHUE BUONOTUUECKUX XUAKOCTEN
C WCMOAb30BaHWEM KOAOHOYHOWM XpomaTorpaduu Ha HOCUTEAAX
TMNa cedapekc. ITOT METOAMNO3BOASIET OCYLLECTBASITb Pa3AeneHre
BbICOKOMOAEKYASIPHBIX COEAMHEHWI OT CPEAHE- U HU3KOMOAEKYASIP-
HbIX KOMMOHEHTOB.

Mpu BCex CBOMX AOCTOMHCTBAX A@HHbIM METOA, TEM HE MEHee,
HEe AMLUEH OAHOrO CYyLLECTBEHHOro HeAoCTaTka - AAUTEABHOCTb

NPOBEAEHUA MpoueAypbl. Becb npouecc xpomatorpapuyeckoro
paspeneHusi 6roobpasua (B 3aBUCUMOCTU OT BblOpaHHOW MapKu
HOCHTEAS!, BbICOTbl KOAOHKM, TMAPOCTATUUYECKOrO AABAEHWS),HauUnHas
OT 3aroTOBKM MA@3Mbl AW CbIBOPOTKM, MOAFOTOBKHM WX K paboTe - Ha-
HeceHWe Ha KOAOHKY, AOMpPOBaHKe, cbop dpakLmii U U3MepPEHUe UX
ONMTUYECKOM NMAOTHOCTU, OLEHKM MOAYYEHHOTO pe3yAbTaTta, — B CpeA-
HeM, 3aHMMaeT NopsiAka 7-8 Yacos.

B coBpeMeHHbIX YCAOBUSX, C Pa3BUTMEM TEXHUYECKOrO Mpo-
rpecca u CO3AaHUMEM METOAOB AAA annapatHOro BbIMOAHEHUS
KAMHUYECKUX aHaAM30B, KaXeTcs NepcrnekTMBHbIM CO3AaHME one-
paTMBHOrO, COYETAHHOrO0 MeToAa AMArHOCTMKM 3HAOTOKCEMMW MO
M3MEHEHUIO XapakTepa MOAEKYASIPHO-MaCCOBOrO pacrnpeAereHus
6EeAKOB, NPOAYKTOB MX OrPaHUYEHHOro NPOTEOAMU3a U ONPEAEAEHUsI
KOHLEHTpauuu nentuaos rpynnel CM npu natoAorMyeckmx CocTost-
HUAX, CONPOBOXAALLMXCA CUMNTOMATUKON DN,

Matepuanbl U MmeToAbl. B pabote MCnoAb30BaAW MyA AOHOP-
CKOM NA@3Mbl, MOAYUYEHHbIN U3 Tpex 06pa3LoB KPOBU NPaKTUYECKU
3A0POBbIX AHOAEN. KpOBb 3aroTaBAMBaAW Ha LMUTPATHOM KOHCepBaHTe
B COOTHoLWeHUK 1:9, ueHTpudyruposaam npu 3000 06/MUH B Teye-
Hue 20 MuH. MAra3mMy OTAEASIAM OT 3PUTPOLIMTOB, CMELLMBAAW, 3aMO-
paxuBaau U xpaHuAu npu -18°C B TeueHne He bonee ABYX HEAEAD.

ANAA pa3penuTeEAbHON renb-xpomaTorpadum UCMoAb30BaAN KOAOH-
Ky pasamepom 700x14 mm, B KOTOPYHO ynakoBbiBaAu CedapekcG-50
Fine n ypaBHoBelwMBaAK aatoupytowmnm bydepom (0,14 M xaopua
HaTpusa uan 0,13 M xnopua Hatpua B 0,01 MTpuc-OH, pH 7,8).
1,5 MA NAa3Mbl MAW CbIBOPOTKWM Pa3BOAMAM pPaBHbIM 06beMOM
SAKOMPYIOLLLErOPacTBOpa AAA CHUXEHMSA BASKOCTU[4] U HaAHOCKAM
Ha CTapTOBYIO rPaHULLy KOAOHKWU.IAOLMIO BEAU CTApTOBbIM Oyde-
pom.dpakumu cobupanu B o6beme 3,0 MA 1 CNEKTPOHOTOMETPUPO-
BaAW Npu AAMHaxX BOAH 230 HM 1 280 HM. M3mepeHre BeAU NPOTUB
KOHTPOASl — 3AKOMPYIOLLEro pactBopa. AvarpamMmy SAKOUPOBaHUSA
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CTPOWAM,0TKA@ABIBAs HA OCHY OPAMHAT NOAYYEHHbIE BEAUUYMHBI OMNTH-
ueckoi naotHocT (O, o), @ N0 0CK abCUMCC ~ OTHOCHTEABHYIO
BeAWUnHy V_/V, (oTHOLIEeHWe obbemMa BbIXOAA MCCAEAYEMOTO Be-
LecTBa K cBOHOAHOMY 06bEMY) AAA COMOCTABAEHUS PE3YALTATOB,
MOAYYEHHbIX B Pa3AMUYHbIX 3KCMEPUMEHTaX. ITO COOTHOLIEHUE He
3aBUCUT OT FEOMETPUU KOAOHKU. B cayuae renb-xpomatorpaduue-
CKOro pasaeneHust obpasLioB Ha OAHOM KOAOHKe, Ha ocu abcumce
OTKA@AbIBaAU HOMepa dpakumil. KonoHKM nepep Hayanom paboTbl
Kannbposaanch anbbymuHom (69000Aa), ButammHom B, (1355
Aa), TpuntodaHom (204 Aa), B KauecTBe KOHTPOAbHOro obpasua
MCNOAb30BaAAM AOHOPCKYIO MAA3My (PUCYHOK 1).

KoanuectBeHHOe onpepeneHue copepxaHus CM npoBoauAn
no popmyae:

CM, r/A=00M:3,

rae Ol - cymMa OnTUYECKMX MAOTHOCTEM TOUEK, COCTABASIOLLMX
nuK Bbixoaa CM, 3 - k0oadpPUUMEHT NepepacyeTa B /A, pacCunTaH-
HbIM MO BbIXOAY @HTMOTEH3UHA.

ConoctaBUTEAbHbIA @aHaAM3 XxpomaTtorpaduyeckoro Gpakumo-
HUPOBAHUSI NMyAa AOHOPCKOWM MAa3Mbl ObIA MPOBEAEH Takxe Ha
xpomatorpadpe «AKTApurifier, GEHealthcareCLUA,» pa3apereHne npo-
BOAMAM Ha KOAOHKe Superdex75 10/300 GL, npeAenblaKCKAO3MK
KOTOPOW BKAKOYAAM BEAKM U MenTWAbl C MOAEKYASIPHOM Maccom
(MM) B AnanasoHe 300-70000 Aa 1 ctabuabHOCTbIO Mo pH BobAa-
ctn 3,0-12,0. B KauecTBe 3AOUPYIOLLErO pacTBopa MCNOAb30BaAU
bydepHyto cuctemy PBS (phosphatebufferedsaline), coctosiwyto
13 0,05 M docdatHoro bydepa 1 0,15 M NaCl, pH 7,2.

Pe3yabTaTbl U 06cyXXKaeHue. [pu onTMManbHO NoACHGpPaHHbIX
YCAOBUSIX GpakLMOHUPOBaHUA (Mapka cepapekca, pasMep KOAOH-
KW, cocTaB Oydepa, CKOPOCTb 3AHOMPOBAHWSA, COOTBETCTBYHOLIMUM
nopbop MapkepoB — HEAKOB U NMENTUAOB C U3BECTHOW MOAEKYASIP-
HOW MacCOoM), Kak BUAHO M3 A@HHbIX PUCYHKa 1, XpomaTorpamMmma-
HaTWBHOM NA@3Mbl UAW CbIBOPOTKM 3A0POBbLIX AOHOPOB MpPEACTaB-
ASIET COOOM TPU YETKO PA3AEAEHHBIX MEXAY COOOM, CUMMETPUYHbIX
nvKa, Mo CBOEMY pacnpeAeNeHU0 HanoMuHatowue fayccoBy Kpu-
BYyt0. COOTHOLLEHWE MUKOB W UX TEOMETPUS HE 3aBUCUT OT crocoba
3aroTOBKM KPOBWU U MOAYYEHWA €€ XMAKOM KOMMOHEHThI (MAa3ma
WAU CbIBOPOTKA).

MepBblIii, BBICOKOMOAEKYASIPHBIN MUK, MPEACTABAEH B OCHOBHOM
6eAKaMu, BTOPOW, COOTHOCUTCS C NENTUAHBIMIU KOMIMOHEHTAMU U Tpe-
TWI, HEBOABLLIOK MO BbICOTE — C @MUHOKUCAOTaMU (pUCYHOK 1). Ecam
npeABapUTEAbHO OTKaAMbBpPOBaTb KOAOHKY BELLECTBAMW C TOUYHO
M3BECTHOW MOAEKYAAPHOM MacCom, NPUOAMXEHHON K CPEAHUM 3Ha-
yeHMAM MM nenTuaAHbIX dparmMeHToB (HanpuMep, aHMOTEH3UHOM,
MM 1034 Aa), To MOXHO HE TOAbKO ONPEAEAUTb UX MOAEKYAAPHYHO
Maccy, HO U C BbICOKOM AOCTOBEPHOCTbIO OLLEHUTb KOAMYECTBEHHbIN
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Puc. 1. MonoxeHWe MapKepoB Npu KaAMBPOBKe KOAOHKM ¢ Cedapekco-
MG-50 Fine.

ypoBeHb NentnaAoB rpynnbl CM, a Tak xe cTeneHb U3MEHEHUA CTa-
LIMOHAPHOIO COCTOSIHUS BEAKOBO-NENTUAHBIX KOMMAEKCOB NpU TOM
WUAW UHOW NATOAOTMM HA MOAEKYAIPHOM YPOBHE. AAA UAAKOCTPALLMK
U3MEHEHUS MOAEKYASPHO-MaCcCOBOro pacnpeaeneHus buonoamme-
pPOB B 3aBMCMMOCTM OT XapakTepa W CTaAMM MaTOAOTMYECKOro npo-
Lecca Ha pUCYHKe 2 npeAcTaBAEHbl XPOMaTorpamMmbl NauueHToB
C OCTPOW MouyeyHol HepocTaTouHocTbio (OMH) 1 xpoHuueckoi 60-
AEe3HbIO nouek(Xb).

MoAeKyASipHO-MaccoBO€e pacrnpeaereHUe HEAKOBO-NENTUA-
HbIX KOMMOHEHTOB NPU NaTOAOTMUYECKUX COCTOAHUSIX, HapyLLUAOLLMX
dYHKLMOHAAbHOE COCTOSIHME MOYEK B OCTPOM Nepuope 3aboneBa-
HUS, XapaKTepuayeTcs Pe3knM M3MeHeHMeM XxpomaTtorpaduuecko-
ro nNpodUAA OTHOCUTEABHO pacnpeAeneHWs AOHOPCKOM MAa3Mbl.
06beM BbIXOAA BbICOKOMOAEKYASIPHbIX BEAKOBPE3KOYBEAUUNBAETC
A,CABUraeTcsl BNpaBo, YETKOCTb Pa3AEAEHUS C NENTUAHBIMU KOMMO-
HEeHTaMMK COXpPaHAEeTCs, HO BbICOTA Y3KOT0 MU CUMMETPUYHOTO NUKa
3HAUYUTEAbHO BO3pacTaeT, YTO CBWMAETEAbBCTBYET O FOMOFEHHOCTH
nenTuAOB rpynnbl CM No MOAEKYyAsipHOM Macce; ypoBeHb CM, pac-
CUMTaHHBIN MO BbIXOAY @aHTMOTEH3WHA COCTaBAsIET bonee 3,7 I/A.

Mpu XpOHUYECKOM TeueHur npoLiecca, No Mepe Nporpeccupo-
BaHWSA NOYEYHON HEAOCTATOYHOCTH (yracaHWs SKCKPETOPHOW dyHK-
LMK, CHUXEHUSI MOYEeYHOro KPOBOTOKA) Ha XpoMaTtorpamMmmMe peruct-
pupyeTcsa ellle 60AbLIEE paclMPEHKE BbICOKOMOAEKYAAPHOTO NMMUKa
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Puc. 2. ®parmeHTbl reab-xpomatorpamMm Ha cedpasekceG-50 Fine naa3mbl kpoBu naumeHToB M. — ¢ OMH (CM, 3,7 1/A) n B. - ¢ XBI, TepMuHanbHan
ctaauns (CM, 2,97 r/a), poHopa (CM, 0,38 1/n)
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Puc. 3. PazpeneHune nynoBOM AOHOPCKOM NAa3mbl Ha konoHke Superdex 75 10/300 GL meToaom BIXKX

CO CABUIOM €ro BMpaBo 3a CUET NOSABAEHUSA BEAKOBbLIX dparmMeHToB
¢ MM meHbLuel, yem y anbbymuHa. Mpu atom nuk CM pacmpser-
csl, TepsieT CUMMETPUUYHOCTb, BbISBAAETCA AOMOAHUTEABHOE MAEYO
cnpaBa, 4To, B CBOIO OYEPEAb, CBUAETEALCTBYET O BbICOKOW CTene-
HW reTeporeHHOCTM NenTUAHbIX dpakumMi no MM, KOHUeHTpauus
CM B 3TOM cAy4dae cocTaBASIET OKOAO 3 1/A. OYeBWMAHO, YTO Mpw
XPOHWUYECKOM TeueHun 3aboreBaHMU NOYEK B NMPOLECC HAaPYLLIEHUS
MeTaboanuama HEAKOBBKAKOYAIOTCS, BEPOATHO, HE TOAbKO MAA3MEH-
HbIENPOTENHA3bl, HO U KAETOUHble GEPMEHTbI,3HAUYMTEABHO YBe-
AMUMBAS KOHLEHTPALIMIO U paclumMpsis cnekTp obpasytowmxca CM no
MOAEKYASIPHOW Macce.

besycAoBHO, xpomatorpadpuyeckasoLeHka U3MEHEHUS MO-
AEKYASIPHO-MACCOBOro pacrnpepeneHue 6enKOBO-MenTUAHbIX KOM-
NMOHEHTOB M YPOBHA MENTUAEMUU KaK NokKasaTeAfl CTEMNeHW 3HAO-
TOKCEMUW MPU NATOAOTMUECKUX COCTOAHMAX, COMPOBOXAAIOLLMXCA
TAXKEABIMW HapyLLEHUAMU 0OMEHHbIX MPOLLECCOB, BbICOKOMHPOPMa-
TUBHA HEe TOAbKO B MA@HE AUArHOCTUKM, HO M MO3BOASIET aAEKBATHO
oueHuBaTtb 3QGEKTUBHOCTb NMPOBOANMbBIXAETOKCUKALMOHHbBIX MepO-
npuaTun. OAHAKO AAMTEABHOCTb MPOBEAEHMS A@HHOW MPOLEAYPbI
CHUXaeT LLleHHOCTb MEeTOA@ AASl KAMHUKO-AabopaTopHOro aHaAu3a.

C LeAblo COKpaLLeHUs BPEMEHU, HEOOXOAMMOFO AASI BbIMOAHE-
HWA AQHHOM NpoueAypbl dPaKUMOHUPOBaHUS HEAKOBO-NENTUAHBIX
KOMMOHEHTOB OMONOrMUYECKMUX XUAKOCTEW, UCCAEAOBAAU BO3MOX-
HOCTb XpomaTtorpapuyeckoro paspeneHus myna AOHOPCKOM nAas-
Mbl METOAOM BbICOKOIPPEKTUBHOM XMAKOCTHOW XpomaTtorpadum
(BOXX) ¢ ucnonbzoBaHWeM KOAOHKM Superdex 75 10/300 GL
(pucyHoK 3). MAa3my AAA 3TOrO IKCNEepUMEHTa pa3BoAMAM B 5 pas
anoupyowrm bydepom. Bes npoueaypa oT MOMeHTa Npobonoaro-
TOBKM, HaHeceHWs1 obpasLa U ero pasroHku 1 A0 MOAYUYEHUS PE3YAb-
Tata 3aHUmaer, B cpepHeM, 40 MUH. AeTEKTUPOBaHWe OCYLLECTBAS-
AOCb npu 280 HM.

Kak caeayeT M3 NpeACTaBAEHHOW XpomaTtorpamMmbl (PUCYHOK 3),
npv GpakLMOHMPOBAHWU AOHOPCKOM MYAOBOM MA@3Mbl BbIABASETCSA
ABa@ YETKO BbIPaXeHHbIX U pa3AeAeHHbIX MeXAy coboi nuka. Bbixoa
BbICOKOMOAEKYASPHbIX 6EAKOB peructpupyetca Ha 9-10 MuHyTe,
YTO XOPOLUO COrAACyeTcsi CKaAMbpPOBOYHBIM rPadUKoM GUPMBbI-U3-
rotoBuTens. OAHAKO B OTAMUME OT KapTWHbI XpOMaTorpapuyeckoro
pasapeneHuns naasmol Ha CedpapekceG-50 Fine, BbICOKOMOAEKYAAD-
HbI MUK B cAydae BIXX, uacTmuHoO paspBavBaeTtcs, Npuyem ero
AEBYIO 4aCTb MOXHO COOTHeCTH ¢ benkamu, MM koTopbix 60AbLLE,
yeM y anbbymHHa, a npaBbli MWK MOXHO, COFAACHO KanMbpoBke,
OTHECTU UMEHHO K anbbyMUHY. ITO YacTMUHOe passeneHne 6enkoB
cBfA3aHo ¢ bonee WKpokUM, Yyem y CedapekcaG-50 Fine npepe-

AOM 3KCKAKO3UUKOAOHKM Superdex 75 10/300 GL. Bbixoa BTOpO-
ro, He6OAbLLOro MO BbICOTE U CUMMETPUYHOIO MUKa OTMeYaeTcs
Ha 26 MWH, YTO COOTBETCTBYET BPEMEHM BbIXOAA Mapkepa, BUTa-
MuHa B, (MM 1355 Aa).

Takum 06pa3om, METOA KOAOHOUHOM reAb-xpomaTtorpadumn mMmo-
XET C YCMeXoM UCMOAb30BaTbCA AAA AUBrHOCTUKKU XapaKktepa U Au-
HaMWKK NaTOAOrMUYECKOro npoLecca, TeM He MEHee, B CUAY CBOEN
AAMTEABHOCTU U TPYAOEMKOCTH OH HE UMEET BO3MOXHOCTU MOAYYUTb
LUMPOKOE PacnpoCTpaHeHWe B KAMHMYECKOW NpakTuke. B To xe
BpeMs, braropaps NPUMEHEHWIO COBPEMEHHOro obopyAoBaHuUS,
COOTBETCTBYIOLWMUX KOMMAEKTYHOLWMX AAS BIOXX, 3HauntenbHo co-
KpallaeTcss Bpemsa NpPoOBEAEHWUA aHaAM3a MOAEKYASIPHO-MacCOBO-
ro pacnpeseneHus BUOAOTUYECKMX XMAKOCTEN W YPOBHS Mapkepa
3HAOTOKCEMMUU — NEeNTUAOB rpynnbl CM, 4TO NO3BOASAET OLEHMBATL
CTalUMOHapHOE COCTOAAHWE HEAKOB M NENTUAOB NPU NAaTOAOTMUYECKUX
COCTOSIHUSIX HAa 6oAee BbICOKOM, @ UMEHHO, MOAEKYASIPHOM YPOBHE.
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