
t
ti 
9 KOII. 

P19-86-590 

II 
\,\ 

'I 

~ I D - ..--;.-----~~:_-----------------.\ t'i4E .-. 
I 
í 

t: 

i; 
1\, 

~ 

Penaxrop E. K. Axc e uos a , MaKeT H.A.KHceneBoH. 

nOAnl-1CBHO B nevar b 09. 10. 86. 
$OpMBT 60x90/16. O$ceTHBR ne4aTb. Y4.-1-13A.n~cToB 0,63. 

Tl-1paIK 290. 3"aKa3 38234. 

~3AaTenbCK~H OTAen 05DeAH~ieHH~ro HHCTI-1TYTa RAepH~X I-1CCneAbaaHHH. 
Ay6Ha MOCKoeCKOH 06naCT~. 

M.M.OrHeBeQKaH, M.CY~HHK-Xp~HKeBHq 

i: 
I
 

I
 
• I 

3KcnPECC-METO~ 

t,1 ~nYOpOMETP~qECKOrO 

B KJIETKAX 
"."\" 
I'" 
I 

, 
~ I 

OnPE~EnEHHH ~HK 

Hanp aaneao B xypuan 'lllJ.1TOflOn1f1 1 1 

,~,:======------~1~9"""'8-6---l
 

(I 

ri
I



---

Co.n;epataHH8 ,IUIK B OE:OJIO~eCRKX oõpasnax '.lI:BJ'IH8TCH BaEmlM OE:oxmm

'tI8CImM IIapaMeTPOM, no ltOTOpOMY MOERO CYroITb o ~se KJIe'l'O"tIlloro n;mtJIa, 

o nponeccar peIJ.7mR~ JUIK, o lIJIoH,ltHocm KJIeTOK m T•n. HaC'rO.RlIlaJI 

CTaT:&.R. nOCBR1IleHa, OHC,:!:,POMY qmyOPOMe'l'plPI8CKOMY MeTO,Ity KOJJ;H'tI8CTB9HHOrO 

onpe,It8JI8mur .IlHK c nOMOIltólD xexcra 33258. .lIJm KOJI1!P:{eCTBeBHOrO onpe,It8JIe

B'HJt ltBK B RJIe'l'RaX nOJIDSOBaJmcr, B OCHOBHOM CneR'l'pexpoIfOMeT~CItD:MB: E: 

ROJIOpHM8'l'pnecRHWI MeTO;U;aMl:I. O,ItB.aXo npa npemISmoHHOM onpe,tt9JIemm co

,Ite~ .IlHK B Me'l'KaX cn8RTpo{fx>'l'OMQTPl{qSCRKMI!l JII ROJIOpmr8Tpli1I8CRmm 

MeTO,1taMK Tp80yeTCH npe,ItBapUTeJIDHM 3ROTpaJ.tnWt .ImK E:S MaTOR, J.mOo ee 

I'H,1.ij)~s, 'tIT0 S8IDIMa8T BpeMJI JII IIplmO,ItRT lt TP1JtHO Y'tIR'lllBa8MHM nOTePJIM 

JlHK II/. .llJm: permCTpauIm (fl.nyopecIJPHItHH y:x:0,ttP1'l' 8Ba'lIH'l'6JIliBO MSRDm8 on
pe,nem8Moro BeIIteCTBa, n03TOMY lfmy0poMe'l'pl{qeOKJIIs MeTO,liji BaTOM OTHome

mm HM8DT npéIDll,Y'm8CTBa. 

CaMa MOJI8XYJIa .IIBK Be OOJIBJI,aeT onOOOOBOOT!lJ) WOpeCwq>OBaTr, B BR

.mIM0i! odaacza cneRTP8, BO npa llpuooeJtRBemm R Hei cfuIyopoxpOMa. MOlleT 

OopaSOOOT:&CJI ltOMIrJIeRC, cnocooBHft mrorlta W'0P80IU!POBaTl» B ,ne~ 

paa OOJIe8 mITEHiCHBHO, lI8M OBOOOmm:ft iIUIYOPOXPOM. K BaO'l'OHOteMj" BpeMemI 

HSB8CTHO OOJIDmoe trliICJIO qmyOPOXPOMOB, npilOopaTaDItHX JlIBTeBCID3HY1O ~o-

;l8CneJmKBJ npa ROMIIJI6KCOOOpaSOBalllm o ,I(HK'. K BHM OTHOCHTCH/aBT1iIO,OT1I

- .... - MHTpaMmJ.lIH, OJIRBOMW:tWI, .ItHC~, a:eTpoIICHH 1II.rw. 2,3,4, 

. :ePRBJIHTopH -/aKPH,ItKBO.w;ft op8BJltewl, OpOMl/lo'l'ld 3'J.'1Ut'd" HO~CTldt 
" ,JD.1J,1tHI E:.Im. 5,6,7,8/j,G-.Inl8MHH0-2~~0)I/9,!u,II/, OE:COeB

~MfjJHMHJtaSOJIht /I2,I3,I4,I5,íG , ormcr, TapOu /I7,I8/ U np, IIo mlTeBCIm

. ')0'1'11 lPJIyopecne~ H no cneJ:Uil~'tIHOO'l'H BSaDMO.n8AoTBllSI c .ImK BaHOMae 

;r0.ttB0 OTJm'tlaIOTCH, JtBa iflJJY'0POXPOMa - 4,6 -;ltHB.MKHo-2-4leHWmH,Il;OJI E: Ouc

'B3HMHJ:(a3OJ1 - X8XC'l' 33258. EoJILDJaR: oIIe~ocTL B3aHMO;z:teÜC'l'BBJi 

. me <I1JIY0POXpoMOB oc1yCJIOBJIeua TeM, 1I'l'O oõpaaoaaaaa J/IBTeHClfBRO <Pzry0

ICIV4PYlJI18ro ROMWroRca c .IlHK npOllOXO,1tl!{'1' aa 01le'1' OBSmHBaRWl c AT-na
Mo:, npa aTOM KBaH'l'OBd BHXO,n lf}JJyopeC~HnHH 10HJmBa8'1'OSI B c.n:snm8 

m.nmOWSlnIJ.mB.ItOJIa B 20 paa, a B c.ny-qae xexcm 33258 B 40 - GO paa, 
CJI8,ItHee OOC'l'OsrTeJIllCTBO ,n9JIB.eT xexo'1' 33258 BaH00JIge IIepCneRTH.BBHM 

YOpoXpOMOM ,nJIH ~8JIeit Ro.znrqeC'l'BeBHOrO onpe,neJIemm JlHK B RJI8'l'RaX. 

KJIe'1'OlIBafI MeMOpmm HenpO~aMa .n.mt MOJl8XYJI xexcea 33258. B oea 

~pymeIDIJI peaKD;IiIJl <PnYOPOXPOMS c 'm B9 npoHcXo,ltRT 1I3/o .llHK B. 

:e'l'RaX uaxO,ItlITOS! B ROimJI9RCe c oe.mtaM:lll, lITO '1'amte npeIIHTC1'BY9'1' B3a

10,IteftCTBmD ct>JIy0poxP0Ma c .I[HK. Ma!tCHMaJI:&HOe Bsam«o.neftCTBHe xsxcea c 
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nHK B03MO~HO TO~bRO rrpM TIO~OH ~MccOUHa~ nHIT. ~ npeUH3MoHHoH 

OneHRM ]BK c rrOMOmbID xeXCTa 33258 Ba~HO cod~eHMe OCHOBHHX Tp8X YC

~OBIDí, a MMeHHO: nposenenae MaKCIDJIaJIbHOrO JnI3MCa MeTOR, nOJIHOH ,IUiCOO

nn~ nHIT rrpn ooxpaHeHMR BTOpM1IHOH CTPYRTYPH nHK B HHTaKTHOM OOCTO

HHHH JII MHrMdMpOBaRMe JQll{-a3HOH aKTRBHOCTn. 

B HaCTOameH padoTe Moo~e~TcH OnTHMaHbHHe YC~OBRff ~SHpoBaHRa 

It7.IeTOK, .IWccowmwm mm ROMITJIeRCOB JII co.1II06wm3anmr .llHK B MeTKax ac

nnTHoit KapnnHOMbI 3pmrx:a n E. col i.K 12, npa ROTOpllX coxpaasarca an
TaKTHO~ BTOp~ cTPYKTYPa nHK,M no~dMpaIDToH YO~OBMa, npR ROTOpUX 

~opeOneHUR~ 0'1' HecIIennWR~8cKoro BSanMO~eHOTBHa xeXCTa c PHK CTaHO

BRTOH npe~80peKKMO ~O~. 

MaT8PHaJI, M8TOJIll R nmidopH 

~JI.VOpOXpOM xeXCT 33258 (Serva Feinbiochemica .) pacrsoprora B soze B 

xonnearpanaa IO=4M. KOHIteHTpan;mo xexcra YCTaHaBJmBaJm no onTRlIecRoit 

nrrOTHOOTR rrpR 338 ~ B OOOTBeTCTBRE: o Ko~~eHToM MO~pHO~ SRCTHHK

IJ;RM, paBHHM 42 000 14/. IIepe,U nCnOJTh30BammM a'lUI' paCTBOp pa30aBJIH.JIK 

paOTBOpOM 10 MM NaCl B Ia pas. 

lIHK n3 THMYca T8~8HKa (Sigma Chemical Company ) pacraopaaa B 10 MM 
UaCl JII Ia MM TpHC- HCl pH 7,0 B ROHn8HTpanPIR 500 MKl'/MJI. TotIHYID 

ROHIteHTpauRID nHK B paCTBope YCTaBaBnHBanH no onTH~8cRO~ nHOTHOCTR 

npa 260 EM, RCXO,nl! H3 RoalIxfJmJ;K8HTa MOJmpHOfi SRCTRHR.I:J;HH, 6 650 (MR

xa~OB n ~p., 1981). 

t-PHK ns npo~e~(rrpe.uocTaBneHM.R,TmMowaeBoH - MHCTRT,1T Mo~eKY~pHoft 

6HO~OI'IDI AR CCCP) pacraopana B Ia MM NaCl n Ia MM rpac- HCl pH 7,0 

B KOHn9HTpanID! 2 Mr/MJI. 
CapKosM, lDIC- Na, TmIC, Rcno~r,SOBaHHH8 B paooee , Owm nponSBO,ItCTBa 

~pMH Serva Feinbiochemic8 .• 

KJIeTlOl aCIlHmo!i xapmmOMH 3p.mrx:a JmHIDi ELD nOJIylJaJm aa c8,ItDMoi ,It8Hr, 

nOCH8 nepeBHBKH MHmaM CBAxC57 black B ~aOOpaTOpHR pa,ItROOnOHOrRH 

BOHU CCCP. KJIeTKR E. colí K I2, BHpa1Ilemme B llH,ItKOft cpene, cooapaaa 

D;9HTpHCfJyrHpoBamr8M nOC~9 18 lJaCOB HHKYO:WPOBaHlIH npa 37 0C. 

M8TOJI onpe.ne~9JmSl lIHK B KJI9'l'KaX c nO~lltr ~<peImJIaMHHOBOrO paaxTHB,,9. 
HCnOJIb30BaJm B MO~ PlAap,Itca 9. 

IIplilOOpll. OnTH~9CKYD nJIOTROCTlI .IlHK, PHK n X9XCTa 33258 liISMep&1IH lia 

cneRTp<xpOTOMeTpe SPEKO!lD M-40 (r.nP). <»JIYOpOMeTpH~eCKH8 HSMepemm npo

BO,1tWIH lia on9KTPe<PoTOMeTpe SPEKOL Ia (r,up), OOOpy;ItOBaHHOM PTYTHoft 

JJ:aMII01 BHCOROro ,ItaBJI9HID1 Hg E/2 II cPJryopecneHTHoft nplilCTaBRoft FK, npa 

BOSOY1Otemm MOHOXPOMaTJlIlr9CIaIM CB9TOM 365 11M. Bspeaaaae IIS wopeCItH

~ero IIO'l'ORS CBeTa Bos~el ~ BOJIHH npOHsBo,ItH.IDI c nOMOIJ:l},1l 

CB9TO<flWThTpa. ltC4, IIPoIIY'o~8ro COOT BHIIl9 400 EM 11 IIOrJIomauq9ro mme 

390 11M. MBTeHCHBHOCTlI qmyopec~eImWI acex npoõ CpaBHm3aJm c l1lBTeHCHB

~VHnliNnIhi-a KHCmyY,
3 
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HOCTnID cTagnapTa GVJ37-79= \rG~7. ~SM8p8HMe RHT8HCHBHOCTM ~Op8C~8H
~ BC8X oópasqoB npOMSBO~H rryT8M CpaBH8HHH c HHT8HCHBHOC'1'nID COO'1'
B8TcTByrom8R ROHTpanbHOH npoóu. ~SM8p8HHH npOBO~ B KIDB8'1'8 IxI CM. 

PeSYJI:bTaru. Paspymerras KJI8'1'Otffioí! MeMÓpaID:l BOSM01KHO paSHIDm cnOCOÓa.MH, 
HanpHMep, YJIbTpaSBYKOBOít OÓpaÓOTKOH (Y3), rOMOr8ID!SaIJ,llefi, .n;8l1:CTBM8M 
paSJIH~X .n:8'1'8preHTOB M '1' •.n:. o P8SYJIbTa'1'3X JIRSRCa B Ham8M crr,rqa8 M01K
HO CY.IJ:HT~ no 3~8RTMBHOC'1'H ~lyopeC~eJ~H ROH8~oro npOAYKTa peaKqffH. 
~H BHóopa cnocoóa mfSHca MH BOCrrOJIDSOB~Cb CB8.n:e~ o M8xaHHSMe 
pe~H X8XC'1'a 33258 c lUll{. B PR.IJ:8 paóoT II2,I4,I5,201 BHHCHeHO, ~TO 

MOJI8KYJIa xeXCTa 33258 no pasMepy M CPOpM8 HarrOMRHa8'1' .IJ:M- H TpHnenTl!,D;, 
a TaKlK8 MOJIeKy-JII:l narponcaua IItlWpTaMawrna. IIo):(~ÓRe B CTPYI~Typax aTHX 
Bem8CTB lIaBeJIO MHxaanOBa R .n;p.~~a MUCJIb o CYmeC'1'BOBaHHR cxo~oro Me
xaHH~Ma Bsam~0.n;8llCTBRff. rrpe~0~8HHaR MO'8JIb B3arnMO.n;8RCTBHff'X8XCTa c 
JU~ no.n;TB8~eHa B .n;PYrH~ JIaóopaTOpHHX I6/ H COCTORT B cne~om8M. 
TpR aMIf.I(HH8 rpynm.r MOJI8RYJIEil X8XCTa oopaavnr MOCTIm c, H3 aTOMaMlt ana
HHHOEHX OCTaTKOB KnH c 02 aTOMaMM THMHHOBHX OC'1'aTKOB npOTHBOnOJIO~HOfi 

nSllH .IJ:BycnrrpanbHoH Man8RYJIH nffK. ~ BSaHMO.n;8í1:cTBRH' TP8ÓY8TCH 0'1' TpeX 
,IJ;O IIR'I'R AT-lIÇl.p, npa 3'1'OM ÓHCÓ8H3IOOI,I43.S0JIbHHH OCTOB MOJI8I~YJI!l X8XCTa 
pacnOJIara8TCH B YSROll ÓOpOS,IJ;K8 .IJ:BYCITHPaJIbHOR n8nrr, oÓpasYH H3rHóH, 
rr30r80M8TpH~8 ~OpM8 nffK. 

Mcxo,IJ;R MS MO,IJ;8JIH MnxaRJIOBa rr .n:p. RC~O, ~TO .a~RTRBHOCTb ~O

p8Cn8HnKM oópaSY8Moro ROMllJI8KCa Óy.n:8T 3aBRC8'1'b 0'1' coxpaHHOCTR BTOp~
HO~ CTPYKTYPH nHK R 88 ~OJI8KYJIRpHOrO B8ca. 3'1'0 OÓCTOHT8JIbCTBO ~KT.Y8T 

CO~8HH8 lIpe,IJ;OCTOp01KHOc'1'eft rrpR paspym8HHH KJI8TO~X Me~~H. ~ 

·orrp8.n8JI8mrn JIHK ~OYOM8'TPHqeCKHMH MeTO.n;awr Bpaax M np, /, a TaIOK8
 
JlaóapKa II II8itr8H 5 npHM8HHJm 13. O.n;lIaRO 3Ta oopaõonca IUI8TOR HeC8'1'
 
.B C8Ó8: onaClIOCTb oÓpaSOBaHRH pas~HBoB MOJI8Rf~ nHK, ~TO M01K8T CKa3aTb

OH na MSM8H8lUllI 8e M0JI8KYJIRpHOrO B8Ga R BH,ec'rH OírmÓRY B ROJm~8CTBaH


HYID 0~8HKY.rmK. JIaYHG H ~mrr8p /22/ npHM~mLJrn paCTBOp UI ~"H40H
 
B CO~8Tamm: C' 0,2% '1'pRTOHOM xrOO. B c.rryqaé M8TOR aCn;aTHOR KaPWIHOMf:l
 
H ~.coli 3'1'0'1' rro,IJ;XO,IJ; lI8 ,IJ;aJI xopomo BocnpORSBO~ p8SYJInTaTOB. ITpH

MaH8HHa .rr.rr.C- Na B rmQ8CTOO JrnSHpyxnn8rO arenra ORaSaJIOCb H8rrpID'0.n;HHM
 
no .IJ:BYM rrp~aM - Rs-sa BHCOR0H ~OP8C~~ ROHTpOJIhHHX lIpOÓ H OÓ

paSOBaHHR XJIOrrb8Bll.n;noro OCa,IJ;Ka, M8marom8r~~rrpOB8.n:8HMID HSM8paHKã. MH
 
HCITHT~ H8CRO~KO cnOCO~OB ~SHpO~HKH Ena~OK H H~~H8 pesYJIh1a'1'U
 
'lIOJIY'tIWm npz rrpHM8nemnl pÇl.CTBOpOB, CO.n;8~ 2% cap;EtOSRJIa R 5 MM' InIT

para Na ~ 

IIpon;e.nypa JIHSRpO.Bam1H M8TOR" ,ItRCCOIJ;l'la.IJ;HJiI JlHIT H Co.mo6HJm3anID1 JUIK 
CBO,IJ;RHaCh R cn8.n:ymmeMY. B rrpOÓnpK.1 oTOnpàHH IOO MK,JI cycn8HsKH En8TOR, 
.ZI:oóa:sJmJ.m 200 MRJI Jm3HIJYRIn~ro pacraopa (2% CapR03IDIa li 5 MM narpara 
Na). IIpOÓRpKY 3aRpliBaJIIi1: rrapalÍ!:wILMOM H CTaBHJm B TapMOCTaT npa 37 0C 
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Ha 20 MRHYT. ITo OROH~H JIHSHCa B npOÓRpKY ~oóa~ 1,7 ~ óy@epa 
(0,5 M NaCI , lO M!Vl E.llTA, H 10 MM TpRC-HCI pH 7,2) • .1lJm. p8aKrÇIDI C 

X8XCTOM MS nOJIYq8HHOrO rrpospa~oro paCTBopa O'1'Órrpam1 lIPOÓU no IOO 
R 200 MI~, .n;OÓaBJIRJIH 100 MKJI X8XCTa KOHneHTpa~rn IO-~ H óywep (0,5 
M NaCI, ro MM E.UTA li Ia MM TpRC-HCl pH 7,2) no 2 MJI. P8aKIJ;M:0HHYID 
CM8Cb CTaBH.Jm B Tep.1V!OCTaT npn 370C na 30 MJmYT, a S8.T8M. npn ROMHaT

< ,'/ HO~ T8MIT8paTYP8 lia lO MHHYT, lIOCJI8 ~ero HSM8pRXH HHT8nCRBHOCTb ~o

p8C~8~H Dpn B03Ó~8HKH OB8TOM Ã = 365 HM C RClIQHbSOBaHK8M EC4.Ko
Jm~eCTBO lUll{ B KJIeTKaX BUPa&arrH B BR,IJ;8 aRBRBaJIeHTOB AT-óoraTHX ~C'1'
KOB 3TaJIOHHOfi 1Ull{ rry'I'SM CpaBH8mm HHT8HCilBHOCT8H ~opec~HnHH JIHsa
TOB liI C'1'a'H,1J;apTHo:tl: .IJEK, HClIOJIbSY8Moft,IJ.JT.fI Ka.JIHÓpOBRH. B Ka~8CTB8 lIHK
-cpaBH8HHH MH liIcrrO~b30BaJIH lIHK RS THMYca T8JI8HKa. COC'1'aBJI8Hlie RaJIHÓ
poBO~O:tl: RpHBOH npoH3Bo~ cn8.n:yromKM OÓpaSOM. 50 MKJI pacTBopa lUll{ 
KO~8HTpa~ 500 MKr/Mn BHOCRrrll B npOÓRpKY H )lOÓ~ IOO MEJI JIRSH
~8ro pacraopa (2% capsoaan 11 5 MM narpara Na ). OmmBpeMeImO rOTO
BRJIH ROW!'pOJInHhIH OÓpaS8U, B ROTOpOM paCTBOp .n;HK ÓbIJI S8.MeH8H lia lO MM 
NaCl • IIOCJI8 20 ~HYT npa 37CbR CM8CH .nOÓa.:BJIiiJIlII óyiIJep no 2,5 MJI. 3aT8M 
RpaTHH8 Oó~eMH paCTBOpOB nEK H ROHTpOJIbID:lX rrpoó paaITaBaJIH lIO npOÓRp
KaM 11 .n:oóaBJI.f:L1II1 IOO MKJI ro-5M pacraopa xexcra li óYW8pa ,n;q ROHeliiliOro 

oÓ~aMa 2 Mn.nOC~8 30 MKH HHKYÓHpOBaHHR npH 37 0C H lO MKH npH ROMHaTHOH 
TeMÚepaTYPe RSM8pRHH KHT8HCKBHOOTb ~opac~81~ oópaauoB ~ C yqaToM 
ROHTponhaOrO oóp~aua,co,n;a~~~8ro cooTBeTcTBymme8 KonH~6CTBO ~aHpyrome

ro pacrsopa. Ha pHCYHI56 I npa;n;CTaBJI8Ha KpHBaJI samrCIIMOCTH ycwr8mm 
~0P8Cn8~H 0,5XI0-6MpacTBopa X8XCTa 33258 0'1' ROHn8HTpa~ lUll<. 
Ha pHCYHR8 BM,I(HO, ~TO ara 3aBMCJIMOCTn mIH8iffia. KaJIHÓpoBO'IlIaSI KpMBaH 
COCTaBJI8Ha Ha OCROEaHRliI 20 n83aBHCIDmlX RSM8p8HHH. HaRJIOH KPRBOft coc
TaBJISi8T 0,043 ifl.rrYop8cn8HTImX e.'lnumWHI' .IJEK, Roa(fxIlHUR8HT sapaanaa pa
BaR 0,997. CTann:apTHhle OTRJIOn8HKR: MaJIH R y:RasaHEl B TaÓJTII~e I. 
Taó.mrn8 I. 3aBRClIMOCTh q>.rryopec~~ O, 5xIO--6r.1 X8XCTa 0'1' KOHIJ;8RTpaD;ffR 

.IJ:HK HS THMYca T8JI8HKa B pacesope 0,5 M NaCl , 10 MM E)ffA, 
lO MM Tp:l[c-HCl pH 7,2 11 B pasnsx KO~8H'l'~SIX capxcaana 
(20 H8SaBlICHMHX M3MepaHRn) 

OJIRpH08 11HTeHC1ffiHOCTr,
qmyOpeCn8mnm~&8HHe1lHK X8XCT 

IDO 20 0,I6 5,32 ± 0,40 
250 40 0,40 IO,63 ± 0,62 
500 80 0,80 2I,31 ± 0,73 

1000 160 1,60 42,53 ± 0,88 
1500 240 2,40 63,84 ± 1,50 
2000 320 3,20 85,63 ± 3,50 
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o 0,5 j,O 1.5 2,0 2,5
nHK H3 TKMYCa Tall8HKa (MKr/~) . 

PHC. r. 3aB~CHMOCTb YCRn8HRff ~Op8CU8HnffH X8XCTa 33258 0,5XI0-6 M 
OT KO~HTpa~H JUll{ H3 THM,yCa T8~8HKa B paCTBOp8 0.5 MNaCI. 

10 MM .E,UTA, 10 MM Tp~C- HCI pH 7.2. KpIm8.fI nposeneaa sa 
OCHOBaHH~ 20 He3aB~CHMHX ~3M8p8HHfi. RaKHoH KpHBOfi COCTaBna8T 
0,043 ~op8cueHTHHX 8~HEU!Hr nHK. KOô~~~8HT BapH~ 

paBeH 0,997. CTa~apTrrn8 0T.KrrOH8HllR MaRH (CM. TaÓ~. I) II Ha 
pacYHK8 ne BZ;lUiJ:l. 

~CTBHT8JIbHOCTb aaazaaa, orrp8.n;8JIJI8MaR. KaK 2SD (TaÓ~. 1), COCTaBJIJI8T 
20 RI' JlliK B I M7I. lliITeHCRBHOCT~ qmyOpecU8Hl::t'm X8XCTa c .TIHK.n;0 oõpa
ÓOTKll ~I3~PYIDmEM paCTBOpOM II rrOC~8 COBrranaroT. MHT8HCllBHOCTb ~opec
U8~ KO~8RCOB CTaÓRnbHa, ORa npaKTll~8cKll H8 ll3MeHH8TCH B Te~8
ID'I8 ÓO~88 20 xacos npn KOMHaTHol1 T8Mll8paTYpe. JIJ,m81ilJmí1: xapaxrep xpa
BOH 3aBllCllMOCTH ~OpeCU8Hun~ X8XCTa OT KO~HTpannu .TIHK rrp0HBnff8TCfl 
B rnllpOROM ~arra30H8 MOJIJIpHHX oTHorn8HHH nJIT</X8XCT. MH YCTaHOBRrrll. o.n;
RaKO, ~TO ~arrasoH 0.5 + 2,5 flBllfl8TCfl onTHMaXDHUM. 3a np8.n;e~aMll ôTO
ro ~arra30Ha H~OH KpnBofi M8na8TCfl, ~8~OCTb Hapyma8TCH ll, cn8.n;0
BaT8JThHO, YM8HDillaeTCfl TOlJHOCTb onpe.n;e~eHHR. conepsaaaa JIHK B oõpasns. 
Ilo ôTOH npHli:mIe MhI peKOM8H.D:YeM npn npoB8.n;emUI peaK~H B3aRMo.n;eítCTBM 
JIHK c xeXCTOM ópaTb Ha CMeCH ~SHpOBaHHHX KH8TOK .I(B8 npoÓH, pa3~
nnaeoa M8xmy COÓOH no OÓWM;V. nanpmsep, IOO H 200 MICJI. 

PaCTBOpH capK03~a, KOTopHe npHM8~TCfl B Ra~eCTBe Ka3Hpymmero 
ar8HTa. Ha OÓJI~aroT COÓCTBeHHO~ ~opecue~eH B mMpoRoM ~SOHe 

KOHU8HTp~. O.I(HaKO CapK03RH cnoc06eH YC~BaTb ~opecueHnHID xexc
Ta. Ra pRCymt8 2 npencrasaesa saBRCKMOCTb mITeHCllBHOCTR cI>JryopecueH
~ 0,5xI0-6 MxeXCTa OT KOHU8HTpauffH CapKOSRna: ~opecueHUKH xexc
Ta B npRcYTCTBIDI CapK03HJIa B KOHUeHTpaIliUl 300 MKI'/wr He3Ha~T8JThHa 

R He"M01lteT M8maTb rrpOBe,IteIDIlD qmyopoMeTpR~eCKKX: H3Mep8JIKIt. llpR KOH
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ueHTpaua~ BHille 300 MKr/~ ~opecueHUllH xeXCTa pe3KO B03paCTaeT.H 
.n;OCTuraeT RaCHmeHHR rrp~ KOHU8HTPaqHM CapK03Ena 700-800 MKr/Mn. CJIe
.n;y8T oÓpaTllTb BHHMaHMe Ha·To,~TO YCHAeHHe ~yopecueHUKH xeXCTa B rrpH
CYTCTBllH capKo~a B KOHUeHTp~ BHille 500 MKr/~ 06Hap~BaeT .nOBOJIb
HO ÓOJIbllllie qmyKTY8.UKH. BwKHo no.n;~epKHYTb. O,lJ,HaKO •~TO npessmeaae conep
ntaHllR CapR03HJIa B H3MepReMofi npoóe BHille 200-300 MKr/~ He~eJIaTeJIbHO, 

TaK RaK MomeT BHeCTH OIIlIIÓKY npa npel(HSHOIffiOfi oU8HKe JUll{ B oõpaans.

\1 100 f 

90 I I.} 

Capsoazz , MKr/M7I 

:PRc. 2. YCRJIeHHe lÍJ.7IYop8C~.~ 0,5xI0-6 M xsxc ra 33258 B npncY'fCTBllll 
caPKO~RJIa B pacrsope 0,5 M "!'TaCl. 10 MM FJlTA. 10 MM TpHC- HeI 

pH 7,2. Pacraopa CapK03RJIa YKa3ammx KOHUSHTpaWlH as ocaana
IDT coÓcTBeHHo~ ~op8cue~eH npR B03Óy~eHHH CBeTOM 365 HM. 

1 

llpH BsaRMo.n;eHcTBMH xeXCTa 33258 c nBK oópasyeTCfl .I(Ba TRna KOM
WIeKCOB - npo~~ crreW'ItIm:'tJHaR li caaouã HeCrreI.I;fftIJl1:~R. IIepmfi TE 
KO~8KCOB. oópa3yeMHi 3a C~8T B3aHMo.n;eRCTBRR c AT-6oraTHMH ~aCTKa
Mil JlHK. YCTOfiq:aB K BHCOKOfi HORROM CMe BIIJIOTb no 4 MNaCI • Becnerta
~~e THITH ROMTIJI8KCOB OÓpa3YIDTCfl 3a c~eT ô~eKTpOCTaTH~eCKOro B3aHMO
.n;efiCTBM xsxcra c m-fapaMll JlliK. O.IOiOT.IDKeB1IM11 Y'tffiCTKaMll .JIHK. a TaIOlte 
c MOJI8KYJIaMll PHK. MHTeHcRBHoCTb ~opecue~ Hecrre-
UH~~ Ko~eKCOB 3~a~TeJIbHO CJIaÓee,H ORa pe3Ko YMeHbmaeTCff npH 
YBeXR~eHHH HOHHOn CRRa pacTBopa. B nOMCKe OnTHMaJIbRaX YCJIOBllfi npoBe
.n;8HIDl peartWUI xsxcra c JlHK MEl npOBeJIH paÓOTY no H3yqeIDIRJ 3aBllCHMOCTH 
YCRHeHHH ~opec~~ xexcTa OT KO~HTpauaH PHK B paCTBOpax pa3HOH 
ROHHOft CWII:l. Ha pac, 3 npencraaneaa 3aBHCRMOCTb <I>JryopecUeHIJ;ID1 
0,5xI0-6 M pacrsopa X8~CTa OT KOHD;eHTpaIJ;ID'I t-PHK:rI3 ,Itpou8fi, KOTO
paa co.n;epmT ,IXO 30% .ItByczmpa.JIbHIiX ~CTKOB /22/, B pacraopax passoã 
ROHHotl CRJW. 118 pacy:RKa BH,IXHO, ~TO B pacrsope IO MM NaCI ycwremIe 
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PRC. 3. 3a:anCRMOCT:b YCMemm qmyopec:o;em:J;ID1: O,5xI0-6 M xexcra 
:o;eHTpa.IJ;ílH t -PHK 11S ,n;poneit B pacrsopax pasnoã IWHIJ;eHTpa.IJ,IDI I' 
NaCl : 10 MTv'l ( e ), 100 MM ( li ), 500 H 1000 MM ( lÃ ). 

~ I 
WOpeC:o;eHIJ;RH xexcra ooorarotae r npm.mpHo 10% OT cIurYopec:o;em:~~nI raxoro , 

.! me KOJm'tleCTBa ,IUIK. IIpH ,UecRTIDtpaTHOM yneJllI'tlemm: HOHHoit CIDIJI pacrsopa 
~opec~eHIJ;RR peSKO na~eT H CTaHOBnTCR npeHeÓpe~O MaHOR npH KOH " 

-:IJ,eHTpaIJ,Inl; 0,5 M NaC 1 H BóIIlle. , ,
 
OÓCY!HeHHe. B HaCTORmeH CTaT:be OnnCaHa npOCTaH H y,n;OÓHaH npo:o;e~pa
 

JIHSHCa MeTOK, ,1U!CCOIJ;ílawm .mrn H co.m06HJmSa.I:J;Im JIHK ,UM 11CllOJI:DSOBaHIDI
 
B KO~aCTBeHHOM ~OpOMeTpH'tleCKOM aHaJllI3e nHK B KJIeTKax C nOMOm:bro .t

\
 
mxcra 33258. IIpo:o;e.It.VPa COCTOHT B ,IteicTBlm CapROSRJIa H IJ;liTpaTa HaTpIDi p
 

Ha KJIeTRH H B npOBS,USHHH pSaKnKH B3aHMO,n;SitCTB11R ~opoxpm&a C ,IUIK B 
"
 

I~. 
paCTBOpS BRCOKOít HORROH C~. 3Ta npo~.uypa o6eCne~BaeT li
6HCTpaít 11 xopomo BOCnpOHSBO~H MeTO,U KO~eCTBsHHOrO onpe.ue~eHRff 

11
.IlHK B KJISTRaX. BllCOKM -qyBCTBHTeJI:bHOCT:b MSTO,w3. nOSBOMST Onpe.IteJmT:b I ~ 

CO,US~aHRS ,IUIK B ~OM 06~SMe 3KCnepHMeH~HOrO MaTepHa~a - .uOCTa !! 
TO'tlHO 104 MSTOK aCD;FITHoH RapIJ,RHOMH 3p.mrx.a. HJlli 107 KJIeTOR E. col i • 

~ iYc~eHRe ~opec~H:o;aH XSXCTa 33258 JllIHenHo SanHCHT OT ROH:o;eHTpa.~H 

~ B paCTBope. HaKnOH KpHBOH H ee ~eiHR~ xapaKTep MeRRmTCR npH 
HSMeHelmH OTHOmemUr ,IJJIK/XeXCT. Jilmeitmdi" xapaxrap KpRBOH COXpaHReTCH 
B IURpOKOM naanasoae MOJI.flpHIlX OTHOmem ,IlEK/xeXCT, a ID.1eHHO 0,5+2,5. Ii 
3a	 npe.ueJIaMR 3TOro naanasosa HaRJIOH Rpnoft MeHHSTCR, .mmeHHOCT:b Hapy
aaarca li YMeHDlllB.eTCH TO~OCT:b aHa,IDI3a onpsnsaenaa ,IUIK B KJIeTRaX. 

Bo MHOrHX paÓoTax /12,13,14/ nOKa3aHo: ~TO B3aKMo.ueHCTBHe xexcTa 
C nnK IIpRBO~T R oÓpasoBaHllID ~ THllOB ROMnneRCOB - cne~~~oro H I
necneumpH't!Horo. IIepBlrli THII oópasyeTcH sa C'tleT BSaHMO,IteftCTBIDr xeXCTa 

8 

f 

j' 

L 
I; 

OT	 KOH-· 

c AT-6oraTRMM ~IaCTKaMH Jijll{, BTOpOH o6pasyeTCH sa C'tleT 8~eKTpOCTaTH
'IeCIWrO B3aHMO.n;SHCTBM c I'll-napaza HK, O,UHOTR7ltSBl:lMH yqaCTK8.Ml1 .TIHK 11 
c PfIK. 3TOT THn Ko~eKca HSYCTo~rB K .,UeHCTBHID paCTBOpOB BHCOKOll 
HOHHOM CMH. B paCTBope 0,5 MN8Cl ~opecueH~IH 0,5xI0-6 MxeXCTa 
B npHcYTcTBHH 20 MKr t -PlIT( npaKTHqeClGi He perHcTpnpyeTcH Ha HailleM 
npH6ope. 

IIo npe~o~eHH'ofi ~ITa~OBHM R .ItP!~6,Ue~I BSaJ~Ao,UellCTBHe xeXCTa c 
mU( npOHCXO,UHT no TSM y-qaCTKaM nHK MO~SKY~, KOTopHe co,UepmaT He Me
Hes Tpex AT-nap. BB~ 3aBHCHMOCTH HHTeHCHBHOCTH ~opec~~ o6pa
SYSMHX KO~UL[SKCOB OT Co~sp7ltaHnR AT-6oraTRX y-qaCTKOB B.nHK ~mHO nOM
HHTn, 'ITO H3MspeHHoe KO~H'ISCTBO ]Jll{ B KneTRaX EHpa~eHO B 3RBHB~SH
Tax TOM nHK, KOTOpaH B3RTa B xa'ISCTB8 CTaR,UapTa. BMecT8 c TeM KO~

qeCTBo'nHK B ~eTKax, orrpe.n;s~eMoe ~YMH He3aBHCHMRMH MeTO~ - c 
nOMOmnID XSXCTa 33258 H ,UnweHRnaMHHOBOrO peareHTa - COBrra.n;aroT. 

~~OpOMSTpH~eCKHll MSTO,U onps,Ue~eHHR nHK B ~STltaX c nOMOm:bro 
XSXCTa 33258 nepCnSKTHBeH. OH o6~aeT pR.n;OM npeMMYm~cTB no CpaBHeHHID 
c .upYTHMH MeTO,UaMM no qyBCTBnTS~:bHOCTH, crre:o;aWH'tlHOCTH, rrpoC~OTe R 6HC
TpOTe npoBe,UeHHR aHanHsa. BHCOKaff nOHHaR CMa paCTBopa, B ROTOpOM 
npOBO~TCR pSaKnRH XSXCTa c nHK, cnoC06CTByeT ,URcCOnKa~ nHIT KOMn
~eKCOB H npe~OTBpama8T OÓpa30BaHRS Hecrre:o;aWR'IHHX Ko~eKCOB c PHK. 
OnHCaHHaH npo:o;e.uypa ~3Hca KJIeTOR li CO~6RnH3a~IH nHK c nOMom:r,ID cap
KOSR~a Xl I.I,l1:TpaTa Har;rpRH y.n;o6Ha, TaK I\8.K o6pa.sysMIlli JmsaT KJIS~OR npo
3paqeH, COBepmeHHO CBo6o~SH OT ~onneB, 'ITO cymecTBsHHO npH.npOBe~e
mm quryOpOMSTpmeCKRX HSMepeHH.~Í'H)tJlfI no~emI.H: xopomo BocnpOH3BO.n;KMI:lX 
pe3Y~TaTOB. 

ABTOpaM npHRTHO BHpasHTn npn3HaTe~HOCT:b M.H.TRMoweeBofi, ~6e3HO 

npe,UOCTaBHBIlloi1 06pa3S:O; t-PHK, H.JI.Il1Ma.IWBOH sa oõecnexeaae MeTRaMH 
aomrrnoã KapIJ;I!HOMH 3PJIRXa 11 B.YI.Koporo,n;H!IY 3a HHT8peC K pa60TS. 
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Py:KOlIBClI noc'.l'YJlWI8 B lISAST8.üomd OT,It8Jl 

OI'HeBeI..J;KaR M.M., CygHHK-XphIHKeBfPI M. PI9-86-590 
3Kcrrpecc-MeTog ~yopOMeTpHqeCKOrO orrpegerreHHR 
,lJ;HK B KITeTICaX 

OIIHChIBaeTCR ÕbICTPbI~ MeTog nasac.a KrreTOK H COrrIOÕHJlH3aIJ;HH 
,lJ;HK c rrOMOIIJ;bIO capK03Hrra H I..J;HTpaTa HaTpH5I. Orrpege.rreHHe cop;ep
~aHHH ,lJ;HK rrpoH3BogHTC5I Herr0cpep;CTBeHHO B rrH3aTax B paCTBope 
0,5 M NaCl, B KOTOpOM ~rryopeCI..J;eHI..J;H5I KOMrrrreKCOB xeXCTa 33258 
c PHK rrpeHeõpe~HMO Marra. llHHe~HbIH xapaKTep KPHBOH 3aBHCHMOCTH 
$rryopeCI..J;eHI..J;HH xeXCTa OT KOHI..J;eHTpaI..J;HH ,lJ;HK rrpOHBrrReTCR B illHpO
KOM p;Harra30He MorrHpHh~ OTHomeHHH ,lJ;HK/xexcT (0,5+2,5), 3a npe
gerraMH KOToporo TOqHOCTb orrpep;eneHH5I ,lJ;HK YMeHbwaeTCR. OrrTH
MarrbHaR oúrraCTb OI..J;eHKH cop;ep~aHHR ,lJ;HK B KrreTKax ne~T B HH
TepBarre 10072000 Hr/MIT. 

PaÕOTa BhIITOrrHeHa B Jlaõopa-ropaa Hp;epHhIX rtpoõrrex OHHH. 

Ilpenpaar 06'heJJ.HHeHHoro HHcTHTYTa JiJ1.epHbIX accnenosaaaã, Ilyõaa 1986 

IIepeBog O.C.BHHorpap;oBoH 

Ogievetskaya M.M., Sudnik-Hrynkiewicz M. PI9-86-590 
An	 Express Fluorometric DNA Quantification 
in	 Cells 

A convenient express method for cell lysis and DNÀ solu
eilization in presehce of sarcosyl and Na citrate is descri 
bed. DNA quantification is perforrned in lysates directly by 
registration of fluoresçence enhancement with bis-benzimida
zole (Hoechst 33258) compound. In 0.5 M NaCl solution the 
Hoechst - tRNA fluorescence is shown to be negligible. An op
timal molar relation DNA/Hoechst is in the 0.5-2.5 range. 
Beyond this range an accuracy of DNA quantification becomes • 
poor. An optimal region of DNA cell quantification is 
100-2000 ng/ml. 

The investigation has been performed at the Laboratory
 
of Nuclear Problems, JINR.
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