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PaCCMa'I"pHBaeTCH KOppe~ Me)Kfl;y CTJ'YKTYPaMH H KoncpopM~DIMH KOpoTirnX rremn,qoB KE, EW, AEDG 
H i:wyrnx, HX BJIIDIHHeM Ha WffiaMlf'Iecme CBOHCTBa BO;D;hl H 3aBHCHMOCTH ;IJ;03a-6HOJIOI11qecKHII: 3cpcpeKT B lllli­
poKOM HHTepBaJie KOHil,eH'I'pau;illi: •. llx 3cpcpeKTbl Ha µ;HHaMHK)' BO/l:hl H3yqaJIHCh IIO TeMIIeparypHblM 3aBllCH­
MOCTSIM (5-45°C) HH¢paKpaCHbIX (.llieKTPOB paCTBopoB B OJIIDKHeII: (5180 cm-1 ) JI AaJihHeII: (200 cm-1) o6nac­
TIDC. B110TecrnpoBaHJ1e in vitro orrp¢µ;eJIHJIOCh no rrpon11cpepawrn THMOQllTOB, rrp11 3TOM 6HMO/l:aJihHax 3aBllCH­
MOCTh Ha6moµ;anacb AJUI CBepXMa.iibIX KOHil,effTP~ (10-17-10-15 MOJih/JI). AinOpbl rrpeµ;naraJOT rnrroTe3y, 
cornacHo KOTopoII: AJIH cBepXMa.JlhIX KOHil,effTP~ JIMeeT Mecro o6pa30BaHlle H ;IJ;HCfaHTH!UI rrepeµ;aqa CHI'Ha­
Jia OT mrraHp;a K KJieTKe-MHIIIemr 6e3 o6pa30Ba:HIDI .1Illrattµ;pen;emopnoro KOMIIJieKca. AxTHBHax ponh B 3TOII:: 
MOAeJill IIpllHaµ;Jie:aarr BOAffOH cpe;o,e, µ;eil:crsyioin;eii: IIO COJIHTOHHOMY Me3aH113MY· 

Booa, nenmuobt, 6uo.1WW'tec1<ue a<J)(jJeKmbt, .Mll/tbte 003bl. 

B HacToHm;ee BpeMH .n;ocTaTO'IHO 'rpy.n;Ho o6'hHC­
HHTb c KJiaCCHlJ:eCKHX II03HQHH o6pa3QBaHH.sI JIHraH.n;­
pen;eIITopHoro KOMIIJieKca (JIPK) cpeHOMeHbl .n;eHCT­
BH.sI CBepxMaJibIX )];03 - rrpaKTHlJ:eCK'.Oe OTCYTCTBHe 
MOJieKyJI JIHraH.n;a B6JIH3H KJieTKH.;MUIIIeHH, CJIOJK­
HbIH 6nMo.n;aJibHbIH xapaKTep 3aBHCHMOCTH )l;03a-3cp­
<PeKT [l, 2], rrpHCYTCTBHe B 60JibllIHX KOJIH'IeCTBax 
Tex JKe [3] HJIH XHMH'IeCKH po.n;CTBeHHblX 3H.n;oreu­
HblX Bein;eCTB. c .n;pyroli CTOpOHbl, O(:TalOTC.sI 6e3 OT­
BeTa H MHOnie npo6JieMbl B CJIO}l(HblX MexaHH3Max 
nuraH.n;-pen;enTopHoro B3aHMo.n;eikTBH.si: soo6m;e [4], 
HarrpHMep, B03MOJKHOCTb o6pa30BaHira JIPK )l;JIH JIH­
raH)l;OB c pe3KO pa3JIH1Ial0m;HMHC.sl npocTpaHCTBeH­
HbIMH H XHMH'IeCKHMH CTPYKTypaMu. B p».n;e pa6oT 
CTaBHTC.sI BOIIpOC 0 BaJKHOH pOJIH BO)l;bl B aTHX rrpo­
u,eccax [5, 6]. Ha Ham B3rn.si:.n;, BCe 3TU nepBocTerreH­
Hble BOilpOCbl, 3aTparHBalOm;He CaMhle HalJ:aJihHbie 
CTa)l;HH <f:>opMHpOBaHH.sI H nepe.n;a'IH CHrHaJia, .sIBJI.sI­
IOTCH 6e3yCJIOBHO TeCHO B3aHMOCB.sI3aHHblMH H onpe­
.n;eJIHIOlll;HMH .n;n.si: 3anycKa KaCKa.n;Htrx rrpon;eccoB, 
rrpHBO)l;.sIIIJ;HX K KOHe'IHOMY 6HOJIOrn1IeCKOMY OTBeTy. 
11Me10m;HeCH .n;aHHbie, no HaIIIeMy MHeHHIO, Il03BOJUl­
IOT IIOCTaBHTb IIO,!I, COMHeHHe a6COJI,OTHYIO Heo6xo­
)l;HMOCTb o6pa30BaHHH KOMIIJieMeHTapHoro JIPK BO 
Bcex cnyqa.six nepe.n;aqn CHrHaJia. 3To oco6eHHO aKTy­
aJibHO npn HCil0Jlb30BaHHH CBepXMaJiblX )];03 (CM,Il;) 
JIHraH)l;OB, r.n;e B03MOJKHOCTb . o6pa30BaHHH CaMoro 
JIPK pe3KO CHHJKaeTCH (OT 10-12-10-13 MOJib/JI) HJIH 

*A;L1pecaT ;LIJill KOppecrroH;L1eH[(m1: 197110 CaHKT~IleTep-
6ypr, rrp. )J;naaMo, 3, CaHKT-IleTep6yprcKnli HHCTHT)'T 
6noperyJil11.J;HH H repoHTOJIOrHH; TeJI./cpaKc: (812) 230-00-49; 
e-mail: ibg@mail/wplus/ru. 

npaKTHlJ:eCKH CBO)l;HTCH K ffYJIIO (10-18 MOJib/JI H HHJKe ). 
IJ;eJiblO .n;aHHOH pa60Tbl .llBJI.sieTCH H3yt.IeHHe pOJIH BO­
;IJ;bl B MexaHH3Max cpopMnpoBaHHH n TPaHCJI.lln;HH cnr­
HaJia OT MOJieKyJI JIHraH)l;OB K KJieTKaM-MHIIIeH.sIM. 

MATEPHAJibI H METO)l;HKA 

B Ka'IeCTBe o6'beKTOB nccne.n;oBamrn 6bIJIH HC­
_ noJib30BaHhI cnHTe3npoBaHHbie HaMH nerrTH)l;bI Lys­
Glu (I) [7] - BHJIOH® H Ala-Glu-Asp--Gly (II)- 3IlHTa­
JioH® [8], a TaIOKe HeKOTOpbie .n;pyrHe MO)l;eJibHbie 
.n;HnenTH,!l,hl, lJ:HCTOTa nperrapaTOB 110 .n;aHHbIM BbICO­
K03cpcpeKTHBHOH JKH)l;KOCTHOH xpoMaTOrpacpHH He 
HHJKe 99% ("Beckman, 126SM,168 DADM", CIIIA). 
KoHcpopMan;HOHHhie xapaKTepncTHKH nonyqanH B 
noJie MM2 (cpep,a so.n;a, CSChem3DPro). H3y1IeHne 
BJIH.sIHH.11 BHJIOHa H 3IIHTaJIOHa Ha npOJIHcpepaTHB­
ffYIO aKTHBHOCTb THMOQHTOB rrpOBO)l;HJIOCh Ha Mbl­
max-caMn;ax JIHHHH (CBA x C57BL6)F1 [9]. IIerrTH)l;bI 
BHOCHJIH B UHK76an;110HHYIO cpe.n;y B KOHQeHTpaD,HHX 
OT 10-7 ;n;o 10-1 MOJib/JI. TeMrrepaTYPHbie 3aBHCHMOC­
TH napaMeTPOB HK-crreKTPOB B 6nHJKHeli (5180 c~1) 
H .n;aJibHeH (200 CM-1) o6JiaCT.sIX )];JI.ff BO)l;HblX pacTBO­
poB nperrapaTOB onpep,eJIHJIH npn 5-45°C. HcnoJih-
30BaJIH .n;euoHH30BaHHYIO BOAY (y.n;. conpoTHBJieu11e 
~17 MOM/CM, "Labconco Water Pro PS", ClIIA ). 

PE3YJibTATbI H OBCY)K)l;EHHE 

y CTaHOBJieHO, 'ITO BHeCeHHe rreIITH)l;OB B HHKy6a­
QHOHHYIO cpe.n;y, co.n;epJKam;yro B3BeCb THMOQHTOB H 
KOHKaHaBamrna A (KoH A), rrpHBO)l;HJIO K yCHJieHHIO 
BKJIIO'IeHH.sI MelJ:eHoro 3H-THMII.n;HHa B ));HK p,eJIHm;HX-
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J13ytIEHl1E POITl1 BOAHOM CPEAhI 359 

C.SI KJieTOK, T.e. nenTH)J;hl OKa3blBa.rIH KOMHTOreHHOe 

;n;enCTBHe Ha npo;rncpepau;mo THMOIJ;HTOB. Han6oJiee 

BblpIDKeHHhlM ;a;eHCTBHeM o6Jia;a;a.ri BHJIOH (yCHJIHBaJI 

peaKIJ;mo 6JiacnpaHccpopMau;nn B 1.4-2.8 pa3a), HaH­

MeHee BhlpIDKeHHYIO aKTHBHOCTh nprnrnmIJI 3IlHTa­

JIOH (pnc. 1, a). BHJIOH TaIOKe oKa3aJICH nenTnp;oM, B 

HaH60JihWeH CTeneHH ycHJIHBalO~HM KOMHTOreH­

HOe ;a;eHCTBHe HHTepJieHKHHa-l(l1Jl-1) (B 1.6 pa3a) 

(pHC. 1, 6). 06pa~aeT Ha ce6si: BHHMaHHe HaJIH1me y 

paccMaTpHBaeMbIX 3aBHCHMocteli )J;03a-acpcpeKT 

CJIO:>KHOH 6HMO)J;aJibHOH KpHBOH c ABYMSl BblpIDKeH­

HblMH MaKCHMYMaMH, npnqeM nepBblH MaKCHMYM B 

o6JiaCTH 10-9-10-10 MOJib/JI, a BTOpoB: B o6JiaCTH 

CM)];- 10-15-10-16. Mhl nonaraeM, 'ITO p;Jisi: npaBHJih­

Horo 06T:.HCHeH11.H cpeHoMeHOB CM,D; Heo6xop;IIMO 

npe~e Bcero H3Ha11aJihHO npu;a;ep:>KnBaThCH peaJih­

HhIX aKcnepuMeHTa.rihHhIX ycnOBHH, a HMeHHO, -

yqIIThIBaTh cpaKT B03MO:>KHOro OTCYTCTBHSl MOJieKyJI 

JIHraHp;a Henocpep;cTBeHHO y KJieTKH - MHWeHH )J;JISl 

yKa3aHHhIX BhIWe ycJIOBHH ( CBepxMaJihie KOHIJ;eHT­

pan;HH) H, BCJie)J;CTBIIe 3TOro, npH3HaTb BeCbMa Bepo­

HTH.OH nepeµ;aqy CHrHaJia )J;JISl aKTHBaIJ;HH KJieTKH­

MHWeHH 6e3 o6pa30BaHIISl JIPK. 

Pauee MhI BnepBhie npe.n;no:>KHJIH Beposi:THhIH 

)J;HCTaHTHhlH MexaHH3M cpopMIIpOBaHHSl H nepe;a;al.111. 

CHrHaJia OT MOJieKyJI JIHraHµ;a K KJieTKaM-MHWeHHM B 

BO)J;HOH cpe;a;e c y11aCTHeM COJIHTOHOB BO)J;hl H npHBe­

JIH 3KCnepHMeHTaJihHhie p;aHHhie, nO)J;TBep~alO~He 

npHHD;HUHaJihHYIO B03MO)KH0CTb npoTeKaHHSl no­

;a;o6HhIX rrpou;eccoB [10]. ConuT011Hasi: Mo;a;enh cTpyK­

TYPhI BO)J;hI B ttaCToH~ee Bpe~ Hau6oJiee rrontto 

o6'hHCHsi:eT ee yHHKaJihHbie CBOHCTBa, ny6nuKyIDTCsi: 

KOHKpeTHhie pac11eTHhie H 3KCIIepHMeHTaJihHhie 

;a;aHHhie, CBH3aHHhie c KOHD;eHTpau;ueB: COJIHTOHOB, 

o6cy~aeTCSl BJIHSlHHe TeMnepaTyphI, MarHHTRhIX 

IlOJieH, npe;a;naralOTCSl 30-MO)J;eJIII 06'beMHOH BSl3a­

HOH CTPYKTYPhI, B,[IOJih KOTopoB: pacnpocTpansi:IDTCsi: 

COJIHTOHhl H p;p. [11]. )J;aHHhie 0 pacceHHHH Mep;neH­

HbIX HeHTpOHOB CBH)l;eTeJihCTBYIOT 0 cy~eCTBOBa­
HHH COJIHTOHOB B Bo;a;e [12]. KpoMe Toro, MHOroe 

1103BOJISleT paccMaTpHBaTh HMeHHO BO)J;HYIO cpep;y 

KaK o;a;Hy H3 YHHBepcaJibHhIX peu;enTopHhIX cucTeM 

CJia6blX 3JieKTpOMarHHTHhlX IIOJieH pa3JIIIqHhlX ):(Ha­

rra30HOB [13]. 

Ilo-BH)J;HMoMy, ):(JISI 06'hS1CHeHID1 6HMo;a;aJihHOH 

3aBHCHMOCTH ):(03a-acpcpeKT BilO.JIHe B03MO)KH0 

npe;a;rrOJIO)KlITb, 'ITO B o6~eM cnyqae nepBhIH IIHK 

)J;JISI OTHOCHTeJihHO 60JihWHX KOHIJ;eHTPaIJ;HH (- OT 

10-10 ;a;o 10-7 MOJih/JI) COOTBeTCTByeT KJiaCCH'leCKOMY 

MexaHH3MY o6pa30BaHHSI JIPK, T.e. KOHTaKTHOH pe-

11,erru;HH, npH 3TOM MHHHMaJibHO Ha6JIJO)J;aeMble KOH­

CTaHThl )l;HCCOIJ;Han;HH JIPK ):(JISl 60JibWHHCTBa H3y-

1JeHHhIX coe):(HHeHHH HaXO)J;SlTCSl HMeHHO B 3TOM ):(Ha­
na30He: 10-10-10-11 MOJih/JI. 

BTOpoB: mrK p;JIH CM,D; (npHMepHo OT 10-14 MOJib/JI 

H HH)Ke) COOTBeTCTByeT 6eCKOHTaKTHOMY MexaHH3-

MY peu;erru;HII (HII"ITO)KHO MaJioe HJIH IIOJIHOe OTCYT­

CTBHe MOJieKyJI JIHraH;a;a), KOTOphlH MOr 6bI ocy~e-
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Puc. 1. a - KoMnToreHHoe AeilcTBne BHJIOHa (J) H annm­
JIOHa (2) Ha nponmpepaQHIO THMOQHTOB MbIIIIeil, CTHMy­
llllpOBaHHblX KoH A (s % K KOHTPOJJIO). 
6 - BnwIHne snnoHa (1) n annTaJioHa (2) Ha nponncpepa­
THBHYID aKTllBHOCTb TllMOQHTOB MbIIIIeil Ha cpoHe AeHCT­
BIDI MJI-1 (B % K KOHTPOJJIO). 
a fnnoTeTn~ecKoe pa3AerreHne 3asncnMOCTH A03a­
aKTHBHOCTb no TnnaM peQeilQHH AJill MaJiblX n CBepxMa­
JlblX /103. 

CTBJISlThCSl }l;HCTaHTHO c y"IaCTUeM COJIUTOHOB BO)J;hl. 

Me~y 3THMH nHKaMH Haxop;HTCSI "MepTBasi: 30Ha", 

rp;e He peaJIH3YIOTCSI (HJIH peaJIH3YIOTCSl B He3Haqu­

TeJihHOH CTeneHH) HH TOT, HH p;pyroli THIIbl peu;en­

IJ;HH (pnc. 1, a). 

Mo)KHO rrpe;a;rroJIO)KHTh, 'ITO B "MepTBoif" 30He 

KOHIJ;eHTJ>aIJ;IDI JIHraHp;a ~e CTa.ria HH:>Ke rrpe;a;eJihHOH 

):(JISI o6pa30BaHIDI JIPK, a )J;JISl BOJIHOBOH, COJIHTOHHOH 

nepep;aq11 OHa e~e OCTaCTCSl CJIHWKOM BhICOKOH, CHr­

Hfill CJIHWKOM HHTCHCHBHhlH no aMilJIHTY;a;e H He BOC­

npHHHMaeTCSl perncTPHpYID~HM ycTJ>OHCTBOM MeM6-

paHhI, HaCTJ>OeHHbIM Ha pe3oHaHc c ropa3):(0 6onee 

cna6bIM cHrHaJIOM. Ba:>KHhIM Ha6JI10p;eHHeM SIBJIHeT­

CH TOT cpaKT' 'ITO BHJIOH H 3IIHTa.rIOH IIpO}IBmIIOT 

PAAMAU:MOHHAJI E11onor11.H. PAAM03Konor11.H ToM 43 M 3 2003 
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1 

Puc. 2. ,IJ;ocryrrHhie paCTsopnTemo rrosepxHocTH 11m1 MH­
HHMH3HposaHHhIX KOHcpopMal.(HH (MM2, cpe11a BO;!la, 
CSChem3DPro) 11mr HOHH3npoBaHHhIX MOJieKyJI BHJIOHa 
(H-Lys-Glu-OH) (1) n srrnTanoHa (H-Ala-Glu-Asp-Gly­
OH) (2). 
1-MOJI. sec: 275.31; cpopMaJihHhIH 3apl'l;11: O; ;11ocry11Hal'I 
pacTBOpIITemo rrosepxHocTi,: 437 A2; o6r.eM 6e3 pacT­
sopnTe1rn: 229 A3; KOJmqecTso noHoreHHhIX rpyrrrr: 

NH; (2), coo- (2). 

2 - Mon. sec: 388.34; cpopMaJihHhIH 3apSI;11: -2; ;11ocrynaal'I 
pacTBopnTemo rrosepxaocTh: 566 A 2; o6r.eM 6e3 pacT­
sopHTeJil'I: 308 A3; KonnqecTBo noHoreHHhJX rpyrrn: 

NH; (1), coo- (3). 

BIIOJIHe conocTaBHMYIO 6110JiornqecKy10 aKTHBHOCTb 

B µ;Byx OjJ;HHaKOBbIX 6noTeCTax. 

Me)K)J;y TeM HX nepBHlIHhie CTPYKTYPhI, o6w;ne 

reoMeTpHlleCKHe pa3Mepbl MOJieKyJI, lIHCJIO H TOIIO­

rpacpmI rpynrr, IIOTeHn;HaJihHO cnoco6HbIX K CB.sI3bl­

BaHIIIO, cpopMRJibHbie 3apSI11;bI, a TaIOKe 3HepreTH­

qecKH Bbiro,n:Hhie KOHcpopMan;HH cyw;ecTBeHHO pa3-

JIHllaJOTC.sI (pnc. 2) H, IIO-BHIJ;HMOMy, He MOryT 

npHBOIJ;HTb K OIJ;HOTHITHOMY KOMIIJieMeHTapHOMY 

CBSl3bIBaHHIO c OIJ;HHMH ll TeMH }Ke pen;enTopaMH. 

fiV, CM-l 

3 

1 

-1 

• 3IllITa.rIOH 
0 BHJIOH 

t, °C 
CMeII1eHHe MaKCHM)'Ma noJTochr nornom;emrn 

5180 CM-l p;mI 1 %-HhlX BO)J;HhlX pacTBOpOB 

3IlHTaJTOHa II BIIJlOHa npH pH7. 

£ • 3nHTaJTOH 

3 \ 0 BHJTOH 
~ ~ 
'z:i.rr <f -a: ~ ~g,_ 

)..~:2-- ~~ ~ 
1 ! ?! ~ 

-1 

-3 

-5"---'-~--'--~'-----'-~~-'-~~--'-~ 
t, °C 

CMellleHHe noJTynrnpHHhI noJIOChI norJTOII1eHRSI 

5180 cM-1 p;.IDI 1 %-HhIX BOAHhIX pacTBopoB 

3IlllTaJTOHa ll BHJlOHa npll pH7. 

liD 

0.010 

0.006 

0.004 

-0.002 

• 3rrnTaJTOH 
0 BHJIOH 

- 0·006 '--l.J...0--2-'-0--3'-0--4-'-0----'50--6 ...... 0-

t, °C 
CMeII1em1e onTH'leCKOH IlJlOTHOCTH 

MaKCHM)'Ma 5180 CM-1 ;a;.IDI1 %-Hh!X BO;a;Hh!X 

pacTBopoB 31lHTaJIOHa H BHJIOHa npH pH7. 

Puc. 3. TeMneparypH1>1e 3aBIICHMOCTH HK-cneKTPOB 
BO;!IHhIX paCTBopoB BHJIOHa (H-Lys-Glu-OH) H ~llHTaJIO­
Ha (H-Ala-Glu-Asp-Gly-OH). 

PNJ;HAU:HOHHMI E11onor11.H. PNJ;H03KOJIOrH.H TOM 43 .N'2 3 2003 
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Mb1 npe,n;nonaraeM, l.JTO B o6~eM cnyqae, H 3TO 

01.JeHh l.JaCTO Ha6JIIO)l;aeTCH Ha npaKTHKe, pa3Hhle no 

CTpoeHHIO JIHraH)l;hl MOryT npHBO)l;HTh K CXO)l;HOMY 

6IIOJIOrHl.JeCKOMY a<t><t>eKTy, eCJIH OHH yqacTByIOT B 

npo)l;yn;npoBaHirn B BO,rt;HOH cpe,n;e O,rt;HOTHilHhIX co­

JIIITOHHhlX cnrHaJIOB K KJieTKaM-MHllleH»M. KocBeH­

HhlM 3KcnepHMeHTaJibHhIM nO)l;TBep>K,n;eHHeM 3TOMY 

MO)KeT }IBJIHTbC}I BH)l; TeMnepaTypHbIX 3aBHCHMOCTeH 

napaMeTpOB l'IK-cneKTpOB BO)l;HhIX pacTBOpOB npe­

napaTOB B 6JIH)KHeH o6naCTH ( 5180 CM-1) (pllC. 3). 

KaK noKa3aHo paHee [10, 14], TaK11e pa3JIHl.JHhie He­

MOHOTOHHhie 3aBHCHMOCTH, HH)l;HBH,n;yaJihHbie )l;JI}I 

Ka>K,n;oro nenTH)l;a, pe3KO OTJIHl.JaIO~HeCH OT p;aHHhIX 

no COCTaBJI}llO~HM HX OT)l;eJibHbIM aMHHOKHCJIOTaM, 

MoryT KOCBeHHO CBH)l;eTeJibCTBOBaTb 0 cy~eCTBOBa­

HIIH COJIHTOHOB BO)l;bl c pa3JIHl.JHhlMH xapaKTepHCTH­

KaMH )l;O H llOCJie HX B3aHMO)l;eHCTBHSl c MOJieKyJiaMH 

JillraH)l;a, npHl.JeM O)l;HOTHllHbie HeMOHOTOHHOCTH, no 

BCeH BH)l;HMOCTH, OTpIDKaIOT H CXO)l;HYIO npnpo,n;y 

pac11pocTpaH»JO~eroc» B Bop;e c11rHana. 

B p;ononHeHue K paHee 011y6nuK0BaHHhIM [10, 
14], npHBO,n;HTCSl H HeKOTOpbie HOBhie ,n;aHHhie 110 

TeM11eparypHbIM 3aBHCHMOCTSlM l'IK-cneKTpOB BO)l;­

HhIX paCTBOpOB p»,n;a 1:13yqeHHhIX HaMH 11enTH;D;OB, a 

TaIOKe 3D-p;narpaMMhI, II03BOJISlIO~Ue uarJIH;D;HO 

npe,n;cTaBHTh B0JIH006pa3Hble HeMOHOTOHHOCTH, HH­

)l;HBH,n;yaJibHbie )];JI» Ka>K,n;oro coep;11HeHHSl (pnc. 4, 5), 
ConuTOHHa» rnrroTe3a nepep;aqu cnrHana Brronue 

MO)l(eT 06'h»CHHTh, Ha Halli B3fJISl;IJ;, npon;ecc aMmUI­

¢nKaD;HH cnrHana (pacrrpocTpaHeHne BO Bcex Ha­

rrpaBJieHH»x H 0,rt;HOBpeMeHHOe )l;OCTH)l(eHHe MHOrHX 

KJieToK) H 11penMy~ecTBa no rrpoHHKaIO~eif crro­

co6HOCTH no cpaBHeHHIO c naCCHBHOH p;u<t><t>Y3HeiI 

MOJieKyJI .BABB Me)l(KJieTOl.JHOM MaTpHKCe [5]. Co­

JIHTOHhl BO)l;hl, 110 Been BH)l;HMOCTH JierKO rrpOHHKa­

IO~He Ha pacCTOHHHH B 6HOJIOrHl.JeCKHX cpep;ax, ue­

cy~ne HH$opMan;n10 o MOJieKynax .BAB, 0611ap;a10-

~ne aHepreTnl.JeCKHM HMrrynhCOM, CBOHCTBaMH 

BOJIHhl H l.JaCTHD;hl, HBJIHIOTCH, no HallleMy MHeHHIO, 

TeM OllTHMaJihHhIM $H3Hl.JeCKHM o6'beKTOM (B OTJIH­

•rne OT cTaTHl.JeCKHX BO)l;HhIX CTPYKTyp, KJiacTepoB 11 

T.rr.), KOTOpbie B HaHJIYl.JllleH CTeneHH BhIITOJIHHJIH 

6bI cpyHKD;HH HOCHTem1 CHrHaJihHOH HH$OpMaI.J;HH. ' 

f naBHOe - CTaHOBHTCH B03MO)l(HblM o6'bSlCHHTh OT­

cyTCTBHe MOJieKyJI JIHraH,IJ;OB B6JIH3H KJieTOK-MHllle­

HeH, l.JTO a6coJIIOTHO He 110,n;,n;aeTC»: c n03Hl.1;HH o6pa-

30BaHH}I KJiaCCHl.JeCKoro JIPK. 

c TOl.JKll 3peHHH rHllOTe3 0 B03MO)KHOCTH pen;err­

I.J;llll caMOH MeM6paHOH-CeHcopoM HJIH TOHKHM CJIO­

eM npunoBepXHOCTHOH BO;IJ;hl, Hanm rrpe)J;nOJIO)l(eHHH 

0 )l;HCTaHTHOH 11epep;aqe CHrHaJia K KJieTKe-MHllleHH 

c IIOMO~hIO COJIHTOHOB BO;IJ;bl rrpno6peTaIOT 6onee 

3aKOHl.JeHHhIH xapaKTep. BnonHe Bepo»THO TaIOKe, 

l.JTO npncyTCTBHe 3H,n;oreHHhIX JIHrau,n;oB (1.JaCTO B 

KOMITJieKcax c 6eJIKaMH-HOCHTeJIHMH) H B006~e MH­

KpooKpy)l(eHIDI BJIHSleT Ha <t>opMHpOBaHHe o6~ero 
BOJIHosoro, rronesoro roMeocTa3a B JIOKaJihHOH 06-

nacTH Me)l(KJleTO'lHOH )l(H)l;KOCTH ,n;aHHOrO BH,n;a TKa­

llH (,n;HHaMHl.JeCKOe paBHOBecuoe COCTOHHHe ), a pe-

llono:lKeH11e MaKCHMyMa rrorno~eHHH, CM-1 
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... ._ .. H-Lys-Trp-OH 
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Pnc. 4. lfaMeHeHHH noJIO}!{eHHH MaKCHM)'Ma nornow:eHHH 
1 %-HhIX BO):(Hh!X pacTBopoB MO):(eJibHhIX neilTli):(OB B 3a­
BHCHMOCTH OT TeMneparypbl. 
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Puc. 5. 3D-r1narpaMMhI TeMnepaT)'pHhIX 3aBnCHMOCTeli 
H3MeHeHHH MaKCHM)'Ma nornow:eHHH ):(JIH 1 %-HhIX BO):(· 
HhIX pacTBopoB THMOreHa H-Glu-Trp-OH (a) H BIIJIOHa 
H-Lys-Glu-OH (6) (nporpaMMa Harvard ChartXL). 
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362 fPllTOPhEB H ;o;p. 

11,emop (CeHCOp-MeM6paHa) perncTpHpyeT; BepOSIT­

HO, TOJihKO ero KpHTHqecKne U3MeHeHUSI B KaKHX-TO 

onpeAeJieHHJ.>IX qacTOTHO-aMilJIHTY;IJ;HhlX )J;Hana30-

Hax. KaK noKa3bIBaeT aHaJIH3 CHryau.HH c n03Hil,Hii: 

HeJIHHeHHOH cpU3HKH, TaKue, ;o;a)Ke oqeHh cna6hie 

H3MeHeHHSI, MOryT npnBO;IJ;HTh K 3Haq11TeJibHhIM, He­

nponop:u;HOHaJihHO 6onhmHM acpcpeKTaM ynpasne­

HIDI [14]. 

TaK MO)KHO 6hIJIO 6h1 061:.SICHHTh ;o;eilcTBHe 6no­

nornqecKH aKTHBHOrO se:rn;ecTBa (BAB) B npHCYTCT­

BHH 60JihIIIOro H36hITKa 3H;o;oreHHOro JIIIraHAa. 

KpoMe Toro, Ha Ham B3rJIHA, OTKpbIBaeTCSI B03MO)K­

HOCTh 061:.SICHeHHSI c e;o;HHhlX Il03Hil,HH acpcpeKTa 

BAB B CBepxMaJihIX p;03ax (BKmoqasi, B03MO)KHO, ro­

MeonaTHIO) H B03;IJ;elfcTBHSI Ha opraHH3M BHemuero 

mJiyqeHH» BO scex npo»sJieHnsix. B csonx HH;IJ;HBH­

~yaJihHhIX MexaHH3Max OHR MOryT HMeTb 06:rn;y10 

"tJaCTh, CB.SI3aHHYIO c H3MeHeHHeM ;IJ;HHaMHKH BO)J;hl B 

Me)KKJieToqHOM npOCTPaHCTBe TKaHH-MHIIIeHH H B 

BO;IJ;HOM 061:.eMe BBO;IJ;HMoro npenapaTa. 
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Study on the Role of Water Medium in Mechanism of Action of Peptides 
in Low and Super-low Doses 

E. I. Grigoriev, V. Kb. Khavinson, V. V. Malinin, A. E. Grigoriev, 
I. N. Kochnev, T. A. Kudriavtseva 

St. Petersburg Institute of Bioregulation and Gerontology, St. Petersburg, 197110 Russia; 
e-mail: ibg@medport.ru 

The correlation between the structures and conformations of short peptides KE, EW, AEDG and other, their 
influence on the dynamic properties of water and dose/biologic effect dependencies in a wide range of concen­
trations were regarded. Their effects on the dynamic properties of water were studied by temperature depen­
dencies (5-45°C) of infrared spectra of the solutions in the near (5180 cm-1) and far (200 cm-1). In vitro biotest­
ing included the determination of the proliferative activity of thymocytes, a bimodal curve with the second 
maximum were detected at super-low doses (10-17-10-15 mol/l). Authors propose a hypothesis that for super­
low concentrations the formation and distance transmission of a signal from ligand to a target cell without the 
formation of any ligand-receptor complex take place. An active role in this model belongs to water medium 
acting according to the soliton mechanism. 
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