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FHenponeTpoBCKNit MEOUUAHCKWIA MHCTUTYT TRAAULMOKHON W HETPagWLIMOHHON MeaNLHL!

Mexanu3amel apantaumm  GoRb-
HbIX K ChemHbiM 3yOHbIM NpoTesam
(C3MM) nonHocTbio ele He packpbl-
Tol, M OCHOBHOHW MPUYNHOWN ABNA-
eTCs cTpemMnekmne uccnefoBaTenail
peillaTb 3ty CROXHyle npobnemy
TONbKO Ha ¢un3Myeckom yposHe, flo
Hawemy raybokomy ybexpeHuto,
pelnTb ee BOSMOMHO TONMBbKO Ny-
TeM pacuiMpeHta 3HaHNIA O TalHax
BceneHHOM W NpM3HaHKUA Hallero
HEPA3PbIBHOTO 8AWHCTRA C Hell,

Cefiyac Ha HalleW fNaHeTe 3a-
HOBO BO3HWKAA 3HEPrHA, KOTOpas
8bl3Bana CMellleHWe 1 U3MeHeHue
NpPoCcTPaHCTBeHHO-BpeMeHHbX U3-
MEPeHWH, paccekpeunBaHue TakH
Kocmoca 1 M3meHeHne SHepraThku
3emnu [1). bnarogapsa sToMy NoBbl-
cnacb BUOpaumnst ee MarHuTHbIX
nonet, KOTOPYIO MOUYBCTBOBANM
CYLUEHOCTH Hawlel ManakTtiiky W Ha-
yanu npudeiBaTe K Ham, 4TOOWS
nepenath 3HaHUA K NOMOUL flod-
HATLCA Ha Gonee BbICOKWA YPOBEHD
passutira [1,2]. Kpaod {1] co ceo-
el komaHach B 1989 rogy Ha rno-
fanbHOM ypoBHE NMPOBER KOppeK-
UM MarHUTHOR pelleTKn 3emnu
TaK, UTofb OHa COOTBETCTBOBANRA ee
dusnueckum Brubpauuam. 31a Kop-
peKkuvAa NOMOoraatT uenoseky Mpo-
6yauTts 3anomKeHHble B Hem ocobble
CAOCODHOCTY HauIX KNeToK yHK-
UMOHUPOBATL B HOBHIX YCNOBM-
AX. Ecnu paHblie (A0 Koppekunu)
KneTkn $YHKLIMOHUPOBANKW Camy
no cebe, TO celtlyac yenoseK imeeT
KOHTpONS Haf HtMK, Ho sTum npo-
Heccam crnegyeTr HayuyMThCA 3aHOBO
C YUETOM BHOBb BLIPABHAHHOM Mar-
HHUTHOW peuteTk 3eman. Cneposa-
TeNbHO, ceiivac Nepef GOMNBHBIMK
OTKPBITHI HOBbla BO3MOMHOCTW Ca-

MOWCLUeReHWA, KOTOPROoTro He 6nino

npexge [1], HO pewariyyo ponb B
3TOM Npolecce UFPaeT Co3HaHWe
YenoBexa, KOTOPOe MOXeT NMomMovb
3mMeHUTb ero monekyny fHK.

C yueToM MOMYYeHHBIX 3HaHWY,
COBCTBEHHBIX  KAMHNUECKUX Ha-

BmogeHl ¥ NCCReHoBAHMIA Hamu
paspaboraHa cxema MexaHUsMoB
apganraunn SonbHbIX K C3MT:

M3 Hee cnegyeT, YTO AOCTIKEHME
3ppekTMBHON nomolm  GONbHbIM
B YCIOBWAX HOBOW IHEPreThky Ha
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Brnox-cxema MexaHu3mMoOB aganTtalin GONBHBIX K CHeMBbIM 3y5HbIM
npoTesam

Halleld AnaHeTe U eguHCTBa Co Bee-
NEHHOR BO3MOKHO TOMBKO 33 CYert
eauHeHUA PU3MUYECKOre, MeHTanb-
HOTC W AYXOBHOFO COCTABMAIWLNX,
b0 PU3MYECKOS HEBOIMGHKHO OT-
penmTh oF gyxoeHoro [1,3,4]. B page
pafoT [3,4] yKasblBaeTca, UTo BLE Ha-
MpagaeHa MegnunHbl, 8 Tom Yucne
W CromaTeflorias, HOCAT Y3KOoCTeun-
druecknii Xapaxrep. Kak 6uin10 ycTa-
HOBNeHO [3], coBpemaHHan Meanun-
Ha BAWMAET Ha 300pPCBbLE YenoBeKa
ne Ha 7-9 %, Qrmevaerca [1], uto
6onesHb MOXHO BbH1EUUTb, TONBKO
YCTPAHAA NPUUKHY, KoTopast Haxo-
AVTCH TYG0KO B CamMX OONMbHbIX, W

Kau<abliA NOACTYAHO 2HaST ee Npouc-
XowpeHne, Ho BONBILMHCTBO K3 HKUX
He QCOZHAIOT, UTO MOFYT YNpaenATh
CBOUM 3[0POBbHEM, [fjaXe aBTOHOM-
HbIMW CCTeMamu, BOALHBIM CneflyeT
TIOMHWTL, YTO MMEOUMNCA Y HUX PK-
IMUECKUIA Hedyr HeratuBHo BRVAST
Ha UX CO3HaHWe U AyX. Y NaLneHTos,
nonssyoupxcr C3M, moryt ortme-
YaTbCA YYBCTBO AGKEHWS, BoCNane-
He CANCTON OBOROUKM MONOCTHA
pTa, aTpodurst KOCTHON TKaHW Yenio-
CTefl, uMetotlte pasnuuHyle npupoe-
Iy nNpowcxowneHus: 3abonesaHnA
NVLLEBAPMTENLHONW, SHACKPWHHOM,
HepBHOV cncTembl W Ap. [51. C yuetom
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CKa3aHHOTO, MO MHEHMIO BbICOKO-
OyxoBHbIX yunTened [1,3 4], cerogHa
nioboi Bpau, Uenutens Mpu3BaHbk
HE TONbKO OKasbiBaTb NeyebHyto no-
Mol BONbHBIM, HO W BLICTYNATD B
POAN SYXOBHOTO yunTens, T.e, <Hectu
CBET» UNK «BSpKpoBaTLy Ha Gonee
BLICOKOM YpoeHe 1 obnafate Mory-
tHecTBOM. 3TC 3HAWAT YUMTb, MOMO-
Fatb 60bHOMY OCO3HATh TO, YTO OH
MOXET N3MEHUTL CBOW FeHETUMEKUH
KOl € MOMOLLBID CBOSID COZHAHWA 1
nepesect  HecbanavcypoBaroe
COCTOAHME B 3f0posbe 3], [tosTomy
BOCCTaHOBNEHWE 3A0POBbA  Nauu-
€HTa ¢ fioTepen 3y60B BOMKHO ocy-
LECTATHEA KOMITREKCHO: Ha NIBPROM
3Tane ppavebHas ROMOLb NO BOC-
CTAHOBNEHWIO  YTEPAHHbIX  3yOoB
C3A, a Ha BTOPOM -~ camouctienieHne
NMEIOLMXCA Y HEro COMaTUYecKnx
3abonesaHuni, 4To obecneyuT, K Apu-
MepY, 3ameffieHI1e NPoLeccos aTpo-
$uM TKaHe# NPOTE3HOTO NOXKA,
Boniblada noveps 2y608 y ueno-
BEKa CONPOBOMAAETCA NOCTapPeHn-
eM YepT nnLa, GyHKLUOHANbHEIMIA
1 3IMOLMOHANbHLIMY  HapyLUeHH-
amie, [Moaromy nayweHT Hampa.-
NAST 3HEpPIVio CBOMX MbICTeN Ha
$opMUpORaHIAe  BbICOKOBUOPAL M-
OHHOro uYncToro Hameperua (UH),
KoTopoe AoAobHO paguonanky (Ho
He cBeTy) M3bupaTenbHO HacTpa-
vBaeTcs Ha GopMUPORaHNE ClOX-
HbIX KOMaMg, TNOBIIOWMX CUTHaf
KNETOUHBbIM CTPYKTYPam OpPraHos 1
TKaHeN YemocTHo-fMUeBsol obna-
¢t (N0} HacTpouTbes cornacHo
NPHUHATOMY HamepeHuio K yHKLO-
HupoBadkio co C3M. Ograxo YH y
0TReNbHbIX HOALHLIX NPOABNAST-
€A no-pasHomy. NpUHATC cymiaTe,
UTO et NaLUeHT Bupasnn YH, ox
NonyvaeT BOAUTENLCTBO, T.8. «TON-
KaeT 3Hepruio», KoTopas nNpussaHa
ofecneunTb KaeTKam cnocobHocT
(morywectso) ¢yHKUMOHUPOBATb
co €371 WmeHHO noatomy uepes
dopmupoBaine YH npoasaaoT-
CA BNACTb CO3HaHWA K© MobBK Hag
KMeTkamy W BAVSHKE AYXOBHbBIX
CWA, KOTOpble, APOHUKAR B KfeT-

kit opraHoe HYNO, obecneunealot
nepecTPoiKy NX PereHaTopHbIX Ka-
4eCTs Ha HOBbIe YCROBWA dyHKLMNO-
HAPOBaKUA. TTOMUMO 3TOrO, Ha faH-
HOM 3Tale ¥ NaWeHToB HacTynaeT
npoyecc TyeoKNX ANUHOCTHBEX
nepemeH, B KOTopbiX YH npussaxo
U3MEHVTD AEATENIbHOCTD MOMEKY-
net AHK £1,2,3]. Mockoneky Kaxabli
naymneHT nmeeT CBOW WHAMBKAY-
aNbHBIA NOAX0N K BOCCTAHOBEHWIO
oTCyTCTBYIOUMX 3y60B, TO O4eHb
BaXHO, Yytobbl oH eibpan ToT BapK-
AHT, KOTOPLIA rpurBess Hbi ero K yse-
PEHHOCTU B yCrieXe feyeHun, a 3Ta
YBEPEHHOCTE 3aMPOrPaMMUPOBaHa
& Hem CaMOM M BbipaxeHa B ero YH.

Halmmn MCCneqoBaHMAMA  Bbl-
ABNEHO TPWU KaTeropui 60fbHbIX,
npoTtesupyembix C3M. [lepean -
370 Te, KOTopble B fipoliecce Npo-
Te3UpOBaHUA BbIZIBUraoT TOMbKO
scTeTrdeckme Tpeboeanna (ocobast
nocraHoBKa 3yGoe), BTOpas - Ko-
TOpLIE fIPOCAT YYecTb coueTaHite
GYHKLVNOHAMBHBIX Y 3CTETUUECKUX
KayecTe APOTE30B, U TpeThA - Npe-
cregyoLlue Tonbko GYHKLMOHANG-
Hble Uenu.

K ppauy-cromatonory moryt of-
PATUTLCS NALMEHTH! ¢ ry6oKo yko-
peHustiieca B fiylle AyanbHOCTbIO
1 HepepueM B ycnex neveHus - nx
OTHOCAT K KaTeropuin HecbanaHcu-
poBaHHbLI. 370 fMUa, CTpadalume
HenepeHocumocTbio €311, Hapss-
YMBbIM OTBPaLyeHUes K HUM, Takoe
HamepeHre Mbl Ha3BanK UcKaweH-
HeiMm. Mo paHHbiM BOO3, vmveHHOo
no 370 1 APYrVM nNpudKHam 25 %
6ONbHBIX He MOTYT aganTtupoBatb-
CA K CHeMHBIM KOHCTRYKLUAM.

Kakpan Knetka Hatlero opraHuz-
Ma VIMEET CNOKHOE CTpoeHKe [1), a
OCHOBHON CTPYKTYPHOW efuHnLei
sensercs mosiekyna MK, 3ta 6uo-
NOFMYECKAnA CTRYKTYPa NPOMCXOOMT
OT Ha3BakWA 2 HUTER XUMIMeCKUX
coegyHeHit. MockonbKy cTpoeHne
KNETKN elle He COBCEM W3YUeHo,
KpaitoH [1] faeT ponoAHuTeNbHyio
nHdopmaumio o monexkyne JIHK, ko-
Topasl OTHOCUTCA K 12 HATEBOW KO-

gosol cncteme. Tak, 2 HuwTM, Npef-
cTagnAwte coboil  XumMuuecKue
coefuHeHna monekynsl GHK, sens-
IOTCA UHCTPYMEHTOM KOOWUPOBaHus
1 nonyunnu HassaHwe Habopa Ko-
MaHa: ofHW U3 HWUX obnapaioT mar-
HATHBIME WM BYXOBHBIMA CBORCTEA-
MU, @ HacCTb, Ifie HAXOOUTCA MamMATh,
OTHENeHa OT KOAOBOW CUCTeMb.
Otia npegcragnsier coBoi «<OCHOBY»,
ONPRARNEHHYI0  KPUCTaNINYeCKyIo
CTPYKTYDY; 3T0 Ha3BaHue obpasHoe,
XOTA TyT ApUCyTCTBYeT $msueckas
COCTaBAAIOWAN, NOXOXas Ha Kpu-
CTaMibl KNETKKW, KOTopble BbIMOSMHA-
toT ocobyio pyHKUKIO - oHn oBnagaiot
IHEpreTUNecKoi NamaAThio, Mbo Kpu-
CTAAMAYECKSA CIPYKTYpa Nonyunsia
HasBaHne 0B0NOUKN KOZOBOI ClCTe-
mbl mostiekynbl [JHK v obnapaer ay-
XOBHbIMW CBORCTBaMK, OoHaKo B Helt
He CORePXMWTCA HW opHoro Habopa
KOMaH[L, TaK Kak OHW coflepkaTcaB 12
HUTAX Monekynbl OHK, 1 a1a uHdop-
Mauua obepHyTa BOKPYT MOYIeKySibl
KaK ARPO NamsTh, @8 0CHOBa roToBa
Nnepenars Habop HeobXopumbIX Ko-
MaHg. M3 uanokeHHoro cnenyer, yro
Mexfly 12 Huramu monexynb) [HK 1
12 cermeHTapHOM KPMCTanAMYeckon
NamMATLIO NPOVICXOAUT MOCTOAHHbIR
ofmeH nHbopmaumei. Ho a1a ceasb
HE OMeHb XOPOLUero KauvecTsa, Tak
KaK 3dbeKTUBHOCTL paboThbi KNETOK
cocTaBnser scero 15 %.

B KkneTouHoW CTPYKTYpe uenoee-
Ka MMEIOTCA YAVBWTESbHbI@ Criocob-
HOCTW K WCLIENeHIAI0, HO OHW HIKKaK
cebn He nposensior. [o3TOMy OTCYT-
CTRYeT BO3MOXKHOCTb 3pPeKTUBHO
APON3BOOUTL PEFeHEPaALNID opra-
HOB W TKaHe#, uTo [enaeT yenoreka
OTKPLITEIM [NA PacnPOCTPaHeHHBIX
Ha semne Bonesuedl, K aTomy crefy-
eT fobaBuTh, UTO M3-3a CHIDKEHHON
pereHepaLn onopHLIX TKaHelk npo-
TesHoTo noxa nof C3[1 HacTynaer
fonee cunbHaAa ux aTpodmA,

B HacToswee BpemMA Ha 3emne xu-
BeT Hebonbloe KoRMYeCTBO 0Cobblx
Niofien, kotopbie 06NaAAKT ROMHbIM
NOTEHLMANOM CBA3N MeXay 12 Hu-
TAMK monekynei GHK 1 12 cemen-

© YKPAIHCHLKUIA CTOMATONOMYMMAK ANBMAHAX N1 2012

65



TapHON KPUCTANAKUECKOR NAMATbIO.
Peut 1ineT 06 3Hepriv asaTapos.

[ns peulekys 3apaun Gonee -

GeKTUBHOR CBA3M Mexay 12 HUTAMK
12 CermMeHTapHON KPUCTamndeckom
NamATHI0 MOflekyribl GHK B HacToa-
ee BpemMs CyllecTByeT Aa MeTofa:
Ay XOBHbIA W Pusnyeckmin. Kak otme-
YanoCh Bhille, AYXOBHLIA MeTopn 3a-
K/HOYaeTca B GOpMMPOBaHUM NaLn-
EHTOM BblCoKoBUOpaLMoHHoro YH,
¢ NOMOLLBIO KOTOPOro JOCTUFAETCA
cBanaHcpPoBaHHaA GYHKLMA KNETOK,
Ho eCnv NO Kako#-1o NpryrHe naum-
EHT He MOXKET BOCTHUL CHANaHCUPO-
BaHHOTO COCTOAHKA NAY chopmupo-
BaTe YH, TO eMy HYXHO NPUMEHUTD

METOOWKY, OCHOBHHYIO Ha 32KOHaX

duzvkm. Tak, T.Osokantuc n N dabpo
[1] OTKPBIM MeXaHM3Mbl, KOTopbie
NIOMOTAIOT KNeTKam YAyuYlLuTs CBA3bL
MEKLY KOpUpYLLER cucTemoil M
aapom mamATv. fina storo yuedble
UCTIONb3YIOT HOBERLLKME pa3paboTin
BanaHcMpoBKY  SNEKTPOMArHWUTHBIX
nonew, KOTophie NIOMOTatoT rnopaep-
HuBaTh BanaHC ¢ KPUCTNNKYECKOR
NamMATLIO Ha HoBOM ypoBHe, bnaro-
Raps yemy Npoby>KRaoTCa CKpbiThie
3HaHuA GUoNoOrMueckor  ayXOBHOW
COCTaBRAICLLEN MoneKy s [HK,

CnegyeT nogyepkHyThb, YTO MO-
ryljecrso DYHKUUORNPOBAHAS
KNeToK pocTuraeTca  Gnarogaps
WX CNOCOBHOCTH HacTpanBaTbeH
Ha rapmMoHmo ¢ Kocmmueckoi pe-
wetkoh (KP) [1], ee HasbiBatoT ewse
WHdopmalmoHtbiv ronem Beenen-
HOW [6].

CnepoBatefibHO, TIOMUMO  3Ha-
_HWA  ocobeHHOCTel cTpoeHws W
PYHKUMOHMPOBHUA KNETOK, Bpauy

_ opTonEAMYHA cromatonoria |11 HINITEN

HEOOXOAVIMDBI 1 3HHWA O CTPOEHMN
KP, xoTopan HepaspbiBHO CBA3aHa C
Huronorueit uenoseka u ofecneuy-,

BaeT ero XWsHe1eATeNbHOCTD.

B0 BceneHHON CyILeCTBYET 0Co-
Ob1 BUR SHEpTUN, KOTOpaR pac-
MpocTpaHeHa NoBciogy ¥ NMoayun-
na HaspaHue KP. CHa npoHuskiBaeT
BClo BcenenHyo M No csoefl npu-
pofle nocrosHda. CKopocth ce-
Ta oueHb Mana MO CPAaBHEHUIO C
uHbpopmalMen yepes peileTky, u,
HEeCMOTPA Ha To, YTO OHa obnagaet
oNpefeneHHbiMN  MEXaHNYEeCKI-
MW aTpubyTamus, CBA3L Yepez Hee
NPOUCXOPNUT TIPAKTUYECKM MIHO-
BEHHO Ha BCeV ee MpPOTAXEHHO-
CTH. 3TO MPONCXOANT NOTOMY, UTO
IHepreTHueckan cpefa ogHopogd-
Ha 1 obnafiaeT CUCTemol Nepena-
UK BHEPIUK, KOTOPas € NIETKOCTBIO
pacno3HaeT To, UTO B HE Nepefa-
ercs, 3Ta peittetka NpuCyTCrRyeT
BO BCEM, Ha4YHaA 0T MeribYamkLEsnx
yactiuy Gpranueckon MaTepn it ux
3eKTPOHHOre obnaka aroma. 370
du3nueckoe ssAeHue, obnagalo-
lee ro3HatenbHOW mMoGoBeio ©
BMelawljee B cebe BCio Beenew-
HYI0 €O BCEMU € N3MEPEHUAMM Ha
BCRM NPOTSKeHUM, obfafaet of-
HOBPeMEHHbIM efuHbIM CO3HaHu-
eM CBeTa, HECMOTPA Ha TO, UTO OHa
- CyuwHocTs cBeta. Kpome Toro,
KP obnapaet Hyneebiv GanaHcom,
Tak Kak B Hell PasHGCTb mMexiy
CaMUMN MOMAPHBIMU BENUUHAMN
cBefieHa K Hymo, U B TO Xe spema
3Ta >Heprus obnagaet daHTacTK-
YLCKOI MOUIHOCTbIO BO Beex obna-
CTsx BcenexHoR, HO 8 UEROM OHa
HaxoAUTCS B COCTOAHWU NOKOA.

KP ofuwaerca ¢ Guonorveil ye-

‘nogexka Jepes pag MarHUTHo-pe-

30HAHCHBIX YaCToOT, KOTOpbie pac-
MPOCTPaHAITCA 12 CermeHTapHOM
KpucTaniuueckoi CTPYKTYpOR.
MosToMy MOXHO CKasarb, YTo Hna-
rogapa sTomy npodyxpaTcs sne-
MEHTb! KNETKK, KOTOPbIe HAXO4ATCA
B KOHTaKTe ¢ peweTKol. 3Ta 3Hep-
TMA pearnpyer Ha Aapyrue Buibl
SHePTVIK, HO OHa HUKorAa ceba He
NPoABMNAeT Y BLHIAGAACT IHEPIVIO,
ecin BLIBECTH €8 U3 PaBHOBeCHS,
2710 06ULMiA 3HAMeHATENb W CTady-
NV3aTOP BCeX SHeprui, rae bl oHa
He Haxopwnacbh. SHeprus ofwero
3HaMeHaTeNs CBA3aHa CO Bpeme-
HeM, a NOCKONbKY BPeMA MEeHAETCA
ONA Hac, To 3T0 2HauuT, yto KP pea-
FAPYeT Ha co3HaHne YefoBeka. 210
co3HaHKe daKTUIeCKN «HATAHYAO»
petueTky Ha 3emmio, YTobbl Ha HeR
MO Ha4aTbCA BPEMEHHOW CABMWT.
Obwwii 3HameHaTenb He nafyJaeT
SHEPrio, NOCKONbKY OH obnapaer
HyNesoy 3Hepryei 1 HyneBbiv Bpe-
MeHem. Ho pelieTka rnoTeHyanbHo
AONY4aeT KOMAHOY Ha BHICBOGOX-
feHNe SHepruu, N CO3HaHWe Yyeno-
BEKa BIOsHE CNocobHO reHepnpo-
BaTh TaKylo KOMaHAy.

B szakmiyeHue cnepyetr oTMme-
TWTb, 4TO Ha OCHOBAaHWKM HaLIMX
MHOroneTHNX HabnogeHuit 1t Hayy-
HbIX UccnepoBaHnii, HOBbIX pacce-
KpeUeHHbIX gaHHLIX O TalHax Bce-
NEHHOW, KOpPpPexuny MarHWTHOW
pewetkn 3emnn paspaboTaHHan
Hamk CXema MexaHW3MOB apanva-
UurK 6onHbIX K C3IN noseonaeT no-
HOBOMY MOLOWTU K peLleHnIo 3ToM
npobnemsi.
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