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ME TAEOJIO MHKA: AHAJIII3 EI4OXI4MHT{E CKOI O OTBE TA }KI,rBbrX
CIICTEM BqEPA, CETOAIIfl , 3ABTPA

AHHotaqHfl B ueta6onoMrlKe, B oTJrr{tIHe or reHoMHKrr, TpaHcKpHrrroMr{KH rlr
rIpoTeoMrrKH aHr{orr{poBaur{e, HAerrrr{@nxaqua 14 BaJrw4arffr rrpr.BnaKoa (ro ecrb uera6onuron)
ffiJUIIorcf ysKI{M MecroM, Oymrno.rnuna ropnbllrrKoM noAXoAa r{3-3a BhrcoKoro Snsuxo-
xuMr,rrrecroro pasHoo 6p a3ufl uera6oloMa.

K.Illo'resrre glroBa: rvrera6onoMl{Ka, ra3oBarr xpoMarorpaslrfl, crreKlpocKorrgrr
flAepHoro MarHr{THOro pgJoHaHCa

l. IIro TaKoe rrneradolouura?
trIctopux HccJreAor,a:anr xuMrrtlecKoro cocraBa 6noloruqecKr.Tx n<uAr<ocrefi (*roura,

xpoBn n r' n') qeroBeKa yxoAlrr KopntMrr s 2000-1500 roln Ao H.s. B ro BpeMfl rcuraficrure
BparIeBaTenH HcrroJrb3oBarlH MypaBbeB AlIr HccneAoBarrufl Moqlt [arIHeHTos,.rro6br onpeAenr{Tb,
He coAeplKl{r rpr Moqa rnrcKo3y H TaKHM ooparorrn ArrarrrocTHpoBaTb.{fia6Er F].8 Cpeguue
BeKa luHpoKo pacnpogrpaHl{Jrr4cb raK Ha3brBaeMbre MoqeBbre KoJreca, Koropbre r{cnonb3oBajrn
trro6m orrl{carb cBt3b t1trera, Brcyca a 3arra(a Moqu c pa3Jlr{trHbrMg MeAq1rflEcKHMr{
cocro.flHH.tlMH, orpa)KiuorIIHMLI HapylrreHr4fl Mera6orrsrvra [2]. Onono 300 r. Ao H.3. n 4pernefi
fperuau BnepBble craJrn HcnoJlb3oBarb cnoficrna 6nolornqecrux xr.rArocrefi (uasuBaBrrrnxcr B
To BpeMt ryMopoM) gtrs qpeAcra3anufl sa6onenanr.d.. Sror MoMer{r Moxffro cqHTaTb ornparHofi
toqKoff B pa3BrrrHH MeToAoB aHaIIHsa dnorormrlecKnx xffillKocrefi, r(oTopoe rrosAgee rpgBeJro r(
rIo-trBJreHI'IIo Meradolot'wurn. flog.4see, B 131 r. H.g., falen paspa6oraJr cucreMy flaroJror]rg,
KoTopa-fl ocr{oBblBiuracb B ToM r{rlcJre u Ha ryMopaJrilroft TeopuH funnorpara. Teopnx farreHa He
nperepueBuula cyuIecrBeHHhIX n3MeHeHHft ra ocTaBarracb MeAH4HHSKHM craHAaproM .qe Sarcro
,4o 17 nera [3].

Kosqen{ux HH4{BHAyanbHoro r,rerabonuqecxoro npoSlrrx seJroBexa, roroprrfi
oTpil')Kaer cocraB ero braonorurlecKnx xcnAnoctefi, 6ntna [peAJroxeHa Po4xepcu VmrxMcoM B
Kor{qe 1940-x IoAoB [a]. YulbqMc I{sronb3oBar 6yrraaxHyo xpoMaTorpa$raro a1111 o6napyxc e1urfl
xapaICrepHEIX ueradonuqecKl{x narrepHoB (ro ecrb Hadopa xapaKTepHbrx noBropfiorr[rxct
oco6ennogrefi xrlMl4qecKoro cocrana) B Moqe n cJIroHe, accorlurrpoBaHHbrx c raKr4M
sabonenailIeM, KaK urnsoQpenlrfl. O4rarco, ToJIbKo nocJre ycoBepuencrBoBaggf, TexgoJrornfi n
1960-e n 1970-e cr€trlo Bo3MoxHo KoJrurlecrBenrro (n rporuBouonoxtHosrb rpeAbriq5rrlgM
KaqecrBeHHhrM HccneAonaHuml) r.BMepflTn neradornrrecKne npoSunu [5]. Co6crBeHHo repMr{H
uera6orrH'recKnfi npo{tulr 6nln npe4no}Ken XopruurroM r/r coaBTopaM n v l97l roay rocne io.o,
Kax oHr{ [oKa3anH B03MO)KFTOCTb HCnOJrb3OBa[II{fl Macc-c[erffpoMeTpHr,r B cor.{gTaHnn c rasonoft
xpoMaTorpa0nefr (|X-MC) m" H3MepeHHJI KorilIelrrpaqufi neqec'rn, npgcyrcrByrortrrx B Moars
H rKarIeBbIX sKcrpaKrax rreroBeKa [t][6]. fpynna XoprurHra, qpu fracruu Jlafixyca flonunra u
Aprypa E. Po6'ncona, Bo3rnaBalra paspaoorry rx-MC MeroAoB Nffi Morrr.rropu'ra
ueta6onnroB rpucyrcTByloqax B Motle Ha rporr?r(eHur{ 1970-x loAoB [7]. OanoBpeMeHHo c
pa3BI'I'rHeM Macc-CnelffpoMeTplrqecKax MeToAoB, CTiI[a ycoBepueHcTBOBaTb Cfl, H TeXHOJTOTUfl
c[rexrpocKonr{H flAepHoro ManruTHoro pffionanca (.flMP), nso6psrerrHafl n 1940-e ro4br. B 1974
Cffin v coilBTop}l noKa3ann rIpnMeHHMocTb cneKTpocxorrnr{ flMP Nm Aererffr{poBaHgfl
prera6onr.rroB B He nro4l$r{r[rpoBirHHlrx 6nonorulqebrnx o6pasqax [g]. Ilocneayroqnfr 

"rrryocpa3Brrrr'[o trpHMeHeHHt crrercrpocKorluu .flMP B uerabonoMHbrx r.rccjrenoBaHr,r,flx B
suaqllTeJrbHofi cTerreHH rrpnAium paGoru na6oparoprau .{xepeun K. HraroncoHa B Erp6er
Kosne.Qxe JlonAor{cxoro Vrulnepcnrvra H, rro3rqrree, B HrunepcxoM KoJrJreA}r(e JIosAoHa. g iqg+
HHroncoH H coaBTopbr rroKa3aJrr{, rrro cnercrpocKorru-fl flMp Ha rApax BonopoAa fiorenrlr,raJrbHo
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Mox(gT 6uTb HcrroJlb3oBaHa Arr.fl Ar,raruocrurr{ caxapHoro (uncyrunnnorpebuoro) A4ade-;. H
noSx(e oAHr{Mr{ rr3 rrepBsrx Horca3iurrf rlpr{MeH}rMocrE graTr4crrrqecr€rfx MeroAoB pi}crro3HaBarmfi
o6paeon (narrepHoo) Nrn, arriurnea cuerrpoB .flMP t9lt10l. flaparurernno c pa6oraun
Huxoncona no3)r(e HaqarucE rr HccJIeAoBaHnr rpyflnlr n{urn Aaa-Kopnerra p U, "rrorrr"nar*"t3arnlBrrlHe oAHo I{3 Ba)KHefiIurrx MecT B pa3B}rrna uera6oJroMnbrx HccJreAonanufi e rleroa{. B
2005 ilotBrrnacb llepBa-fl o6IrleAocry[Harr 6asa AaHHbrx ,qrfl Meraoonounxu, METLIN, AJr-fl
xqpaKrepu3aullH breraborulros qenoBeKa, paspaboTaHHair n la6opaTopg6 fapu Cnys^aKa B
HccneAonaTeJrbcnoru Hncrurlne crcpunnc i H coAepirmrrlafl Aagr{bre ranueunofi
MacccneKrpoMerpHr{ o 6olee l0 000 ueta6onston. Ha ceHu$pr 2015 METLIN coAepxarra
AarrHbre o 6onee 240 000 uera6om,rroB u tBJrtllacb carrrofi 6onrmofi 6asoft Aarrrrhlx ranAeunofi
MacccrercrpoMerpHH AJIfl Mera6olorvrlrKrr H3 cylqecrByroqnx. 23 nl1g,aps 2007 B xoAe rpoeKTa
"Mera6oloM seJropexa", Bo3rJraBJlreMoro IoBngoru Vnluaprorrl r{3 yHHBepcHTera Aln6epra,
KaH.aga, 6nrna saBepllreHa nepBffI peAaxrltrfl 6asu g*rrrn* o Mera$onoMe qefioBega {Homo
Sapiens)) coAepxaBrrrar nnsopuarlnro o nopfi,Ka 2500 nera6oruron, lZ00 @puaueBTnrrecKru(
npenaparax u 3500 HyrpHelrron (rorvrnoneHroB nrrlrllr). B cepe4lne 2010-x ueradonoMr{Ka Bce
etlle cwmailacb pa3BHBzlloEefics o6lactsto HayKrr [lU Bnocne4crnNg orMeqafloc6, r{To
.4anrHeEunfi nporpecc s 3Tofi o6nactu B 3HaquTemnofi crefleun 3aBr.rcHT or pe111e:Hun pr31a
TexHHqesKHx npoElenr rryreM pa3Brrnfl TgxHoJroFrrft ruaccclrexqpoueqpr4fl r4 ctrercrpocKosgr4
-flMP dnonornqecKrD( o6pasqon [12].

B 2015 roAY B rrrnsfiqspcKafi nrrcruefi rexnuqecrcofi mrone l{ropuxa BrrepBbre Gsrna
qpoAeMoHcTpl{poBana BosMo}KHocTb non]rqenufl trlgTa6onoMr{blx upo$nnefi B pearrErroM
BpeMeHI{ (uo KHIueqHoft uaro'rru, Escherihia Coli) tl3]. Ilepnonav*uro AJrfl orpeAeJreggfl
Bo3rlr{Kluero Ha[pilBJreHl{fl 6nUro qPeAnoxeHo ABa repMr{Ha - naera6onoMuxa u MeTaooHoMHKa.floa Mgra6oHoMrxofi nonrrMarrocl KoJrnrrecrBennoe rfiMepenue AHHaM4.rgcKoro
MHoronapaMerpuqecxoFo ugmdoauqecxoro orsera xI{BbIx cucreM na naro$nsuonorgqecKyro
crrIMyJrflIIrIrc wM r€Hernrlecxrre uo4n$rrarprn. 9ro cJroBo npogcxoArrr or rpeqecKoro
perupol"r1, O3HarIElK)IIIero H3MeHeHHe, H nomos, o3Haqaloqero ua6op [paBr4;r prJrg 3aKoHor [14-16]' flog repMHHoM uera6otoM'Ka noH'MaJrocb, 6onee urupoKo, cr{creMaraqecKog
ffgGrgAoBaHHe yrlHr€alrbHBrx xNnrn.recrrft "orflgqarKoB rrarrbq€r" qpncytrerx KoHKperH'rM
IlpoqeccaM iKHsHeAeflTellbHocrlt KIrerKIr. Mera6onoMl{Ka Mex[acquurrunapnrur o6nacr-n
HaJrKrl, HaxoAflrllaflcfl Ha crblKe MoJleKyJrrpnofi 6uononm, 6noxnmn6:aryre4{rll4Hu, us5ruaroupr
KaqecrBeHnrrfi I{ KoJrr{rlecrBenlrhrfi cocras naeTadoroMa eArrHnqHofi KJrerKH nnu opraH[3Ma rr
ero H3MeIreHI{-tr BO BpeMeHr{ H ro,4 nosAeficrsueM pasnnrr{brx ftarrropon cpe.Fr. floa
uem6onoMoM r[oHHMalor coBolgmHocrb Bcex Hll3rcoMoJrexryJrf,pHnrx (c uoJrer(ynflpHofi naaccofi
ne 6onee 1,5 x.{a) BelqecrB (ra* cybcrparoB, Taff H qpoMeircyrcqnhrx r{ Konesnbrx npogyr<roo),
npHHt[MalotrIm( ] racrl're B xHMHgecKLrx peaKrlrirflx B eAHHr.rqHofi xrerKe r{,nl{ opraHH3Me. To
ecTb, KaK fipaBrrno, [oA ueraflottoMoM K[erKlr, TrcaHH urlw opragr,r3Ma rrogr{MiuoTct Bce
xHMrIrIecKI{e BerrlecrBa, BXoAflIqI{e B cocran arofr KlrerKr,r, TKarrH pgr4 opftl6r43ME sa
HcxJlroqeHHeu 6ermoB, roJrl{Kilp6orn4pamn (nonucar<apr{AoB) r4 }ryKrrer{HoBbrx KHcJror.

CorpeueHH6re BBIcoKo[poII3Bo,u.ITeJIBHLIe rexno.trorura Susr.{Ko-xrrMgrrec1oro agaJrrsa
BeIUecTB noSBoJUiloT l{3Meptr|b rlapaMeTpm duonornqecrln( cllcreu Ha Bcex rrerbrpex ocHoBgbtx
ypoBHJrx Synraryronannnofi opraHH3aIIHr.r IKI{Bbrx cncreM (uonercyarpHoM, K;1srorrgoM,
TKalreBoM I'I opraHr{3MeHHou) ra repeAarru ltr$opMaur,M B Hr,rx (rpancnrquu regoMa n pHK,
TpaHOIQTIUIII4H 6ema Id )^racrun 6e.rrxos B repeAarre cprrHanoB u cHHTege naera6onr,rroB B
uerrax)- KaNgHfi H3 rrrE( fraw KoMlrrnmefirapfiyro unftopmaqrc o Senmlrne. flsq
Senot'urore [oHr{MaIryT coBol(yflnocrF Ououorn {ecxux cso*"T* w rrpu3naro3 opragr,r'JMa,
€noxnBmyrocr B rrpoqeccg ero r.rHAuBHAyaJrbrroro pa3BHTr4f .
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HEKOTOPbIE MEXAHI,I3MbI NOPA}ITE HWflCYCTABOB TIPH AJIJIOKCAHOBOM
AIIABETE

Annorarl'ff' Y xprrc c AlrnreJrb'BrM aJrJro*carroBbrM AnaoeroM oTMeqeH Bhrpaxe'HarrunepDII{KeME 
' fHnepKoprH3oJrewufi. vt cHllrreHrre ypoBHJr r{HcyxHH4 qro [p]rBeJro K3aMeAreHHIo cHHTeTHqecKrx npoqeccoB H ycKopeHnro ee pesopoqrau. Mop6onoruqecK'
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