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B pa60Te /I/ 6w IO YCTIUIOMBHO CWlhHOe JteT81lbHOe .l\eOCTlIBe ns ony

XOJIeBUe Me'l'l<ll r.!llll<03BoQ BSrpy3KII a YCJtOBWIX nm01<CIU!. fuM YCTIlItOIr 

JteHS T!Il!lI. aJWl'l'llllllCCTb aMeRTOB rJIIIKO.HoQ lIarpySKil ~ oOiIyqelUln Il]l3 

IIX I<OM6mll'!pO)l8IIIIOI.I B03.1\oHc'fBWl H8 onyxOJIeBUe KJlenw /2/. O.l\ll8RO "0·

xanU3M, 06ycnosnuB8nm»2 "rAOKo3Hul ~KT". DHRCne" He dun . UoKHO 6ij
JlO = rrpe.lUlo.naraTL, 'ITO 6Jlaro.l!ll)lll COOHCTny onyxoJleB/j][ M eTOR pa6o
TDn Jt8k "rJlDK03IDd\ DSCOO". o cOdeHllO B YCJlOBWIX runOKClm . dom.ll1BJI 

p<lJ!1o .n;0JIl<H8 upmiSUUSTlo !IX "CiS8J(lICJlOHlJl)" l1.'lllI'o.n:apn 113duTO·UJOt.Cj' 

uOJ<OlIJIemro MOJIO'lHO~ I!.IICJloru /3 • D T8RO.. CJIY'Ille rJOOKo31 "'~ :> {l!leKT .n;0JI

lleB KOppemtpOIl3'1'b C Y"em.mOllReM )i!, cOrrpDBOa.n;ao;;n" IUIJlOrnlJQl(l(e ony

XOJIeBUX MeTOK IIp!l lf3duTKe rJIIII'03U; C .I{JlYt'o n CTOpoIlU. 3TOT 9IjljleKT 

NODO IIMlIT.i\pOBaTb, l'IIeHb!IlIUI pH oflYIoJlenux KJIeTOK ;006,111 JtPYI'In., cno

CodOM , - H8lIPI!Mep , 0 aOMOlIII>1> dY¢eJllwc pIlC T Dopon . Ihu<o oJ1l1DOlUITcn pa-
3)'JIloT8TH onaTOB, aO.llTs eplWlPIIKe aTO apo.rwMoll" IUIO. 

M!TE!'IW[ II l.!ETOllllKll 

Qd"eR'l"OM CJIYII1JlII lUIeTKIt 8cID!11Io 3 1Wf',UIlIOMlJ :lp.nns (AK:l) , IJT01... 

llLD, !lOTo!"'e KYJlbTaJlII1lOB!\JIII D 61 DIlIloR 110.1100"111 'OUtllO~ P 1 (CBUOs7BL). 

"I'" rrpDBe.llemm omlTOD ltJIeTIllI AK:' , 113 1l.nn~~ 1I1 111U wu dJlDlllloR aOJloCT1l 

MUllIeft-JlOHoPOB. B YCJ10lJn.n:x 1 n v U ro II JJ}( 1I0 Ill.f())U,lIOl! OKO:KI'eH8IlBll H~"Jl1 n 

rll1l0lteWI o6pe6aTIJIl8JIIl: D -reqe lUlD CO MlI1l O ,Il~lm.. paO'l'OOPOM rJlJlR03U 

/4/ I!JIlI llH.lIepllB.Bl1Jlll TBJ<OO a o h pl''''JI 11 ' 1 11~"IlOTllOpe C .Ilo6alUleHllcll pa!lllo

ro o61.1l!.I8 0 ,2 II tf<>c~11101'O lIYl1o po Ill '" l~ l 'I ,D; 5,6 ; 5,3; 5,0 \I 1.5. 

Co.n;cpMIIBe l<JteTOK 11 CYCUCH311J1X l oO U lli.Il"" . :,. [Of, II IlJI , Y KJleTOK. 00)\ 


seprllyTIn TOn IIJII{ lDIoR o6)'(lOOTfl , 1111 1" .11"'1.1111" ail3uecnoco6noc1'h "P" 110

cr.o.n;yJtljel IlBIlYdamm ill rt tro a OnQJI l ' lUl l ' " ilium 8 dpm!lY1> nQ.IIOCTb 


Ml.l!!:eg-pemnmeHTOB . a 1'UHZll lIX t"l.llnCl',y 1'II ! TU\lTCJtbtlOC'l'b. 

Itpu: onpe)le.aemm D 3uccnoc OO lluc ... ~1 tn ". s tro KJlenm ~t .asax.w' ( 1'-

MUTU e 01' toc lfG'l110N) 6y¢C~.u. ,1 n.:1 r ...'TJ11~r : 1Jj rtyTNA n CHTptlJ1.yrH POOOIt8'.fI, n o'},' 


qaJnl B I&JTIlTMLIry1) ope.n;y ( ~,~ .·, ....'1 ", ," KI1mJOI'0 poro7 0 1·0 CIWfU , I'''' 


c pe.I[!J ~fI>Jm. t~ CPC,IlU I " J) lI' ,~ k1 (111 rlll' i J:U U 11t 'U.rllJtNnm OhlQ. 'f'-'lOKI li lt 


Opd 37"C ( 11 IUlKJlOM 4Jl8KOHe 110 1-10 " 11 r yolIl·II:lltJI. COJlllr.lWI:ICa ll] '''''· f'' 

no IOC K./TBTOK B !l~" ) . 'le[tO ; ~ .2-1 .t au 'Cit' KJl to TlUt OK ra.::::HBBJUl Tpmll1lUHUM 


Clm:~! it B l'.B),4epe foPilonu nonc'U'W"')llI ItOJUflJCOT DO " l.Il.L&lUI..:m.'x" tl.W'j'(II:, 

n o..luraJl , 'Ita OKl;lJ :.;: eliltU~ It.l1 CTIt U 11 1 


t~ 
, .i ... _ ~!IC1ftYI" I 


' ~~~I'" 

~ 


fipn OD~e~I'I01mr. !iJ!JHtCDOCodHOC TI1 l{..1leTQ1{ .A}{;: in v iv o ecno..'h!3000

..lIn WC TOJtKKY / _ P8.IUfOllYBC'f fIJI Te..~ocn l :..lIf'l f' J' JJp{ llcflcTTrrn rm.f.··a-_~-
qe~ 1)7CB onpe,n.eJllv-n no Me,'O,ll.1ffie b/. nPH rrpooo,n(lmm ne e>: }(OlJIfCleCT

.BeUllIlX One1l0K H conOCTaMeJln~ ilCIIOJll-:m IJaJm n O,lt>: OllU, J .£J 3FJ1TU(l D 1(160
T8 / f./ 

rf>3YJl1TA'I11 

lIJiJt.R:H.ae Iii 	HB "J!3HeCn OcoCHOCTL K..1C'fOK A1 ;~ . OlWJn100CMy!) in vi tro 

Tad.TllUtS I. 	B.nvJDille pli opelUl He ifJ13Hc cnoco(!nOCTl MeTOK A1(::1 "j);''] 


nOCJlelIJ' lIIl e1ll tlHK)'0sllJIT' In ... i I ' (1 . I1cYO.IllfBR cycncII3HR 

CO.neJl.T.8 .JIB OKOJJO r,j . H i K.'eTDF J1 r.UI. 

YCJlOBHR CPCJl(l pH J ~1 4"8:ca 40 t(BCOP 

B3p91W¥. HIIV.y681lJllI ODU19 I


KJI./WTJ Ilf t V_' ./ WI , 10 ' ~ 

Bo.l(YJ< KOHTponb 7,0 I (! , b7 100 2.6!J roo 

2 J , 31 100 3 , 33 100 


f AUK038 5, 6 I 1 , 89 70 2 ,03 77 

2 3 , 27 100 2,74 70 


Ey4>eP 5, G 1 2,43 91 2, <9 86 

2 2 , 33 70 2 , 90 7 


Ey4>eP 5, a 1 0,41 15 0 ,35 13 

2 I, Lf' 3~ I ,04 <G 


J1f1tOKCHR KOHTpon 7,0 3 4. ~C JOO 3,34 100 

4 2 , 97 100 3,27 100 


Ey4>eP 5, G 3 4.:!J 104 3,67 II2 

4 3,<:5 Il D 3 , 53 108 


r;y<!>ep 5. a 3 1,19 28 0,91 28 

4 1 ,48 50 0, 87 27 


r~K038 5, 0 3 1, 45 34 0,64 19 

4 1 , 29 43 0 , 76 23 


B Tu6.Junle I JIpaBe.neHU 3B81JeWl.R. IDiDlPfJ8IIOCTB IUICTOK ~, onpoAe
lliu:ue tiCIl Doene BHltY6awI:I B Te1JeHBe I lUiCB ITJE psa:ma yCAOB&Ja: OKCII'ft 

IIn11l."1 • POBHta BH8QeJi.HRX. Pt, 06yc.naam!.B8ewx Mdo r .JllO(().lDl80 ... . JllI60 

~18""'" dy4>eJlOOl . BuBo, 'ITO B ROOTpDJILIlla odpl8sn.eI D Tnell1l8 lillY>: 
nYTOK KOJDlqeCTOO uma MeTOl( J"MeB..LJnaeTC.8: HeSIISlII'I'8J1hJlO . YllleHwuellle 

" RaAB. uaux JItJle'rOK B omlTJua. o6po.sD.8% Deaf 'rRKoA aD 'X8~wrop, 1JTO • 

" KOIITpMbHtn:. HO CTene" L III'O BIIJlIllIeBBOC"" nOJDlCCTIoll onpoJleJUleTCR 00
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JIlI'!I!Hon pH lIJle.llE6jl1lTeJ[l,HOI o6pe60TlCl!: nJli! pll = 5 .6 lGI3necDoco6uocn 

IUIOTOK He IISMeHSlJI8Cb itJIiS .QI.IIh CJJ8rKS YMeHLClU8C}. no CplBHeKD C ROJIT

po.n:eM, 8 IIpn' pit ~ 5,0 yweHbt:8McJ, B OJIl'v-mec'tb pas, U8SanaCl'DtO OT ~ 

ro o JlOCTlIT9...OCb .!!II .I\BHllOO .Ha..Ol!Be JiI r .lll1KOJIIlSOw HJm IjXl$m.... 6Nx>

polo! H lIjlOXO.!DlJUl JIll 1IIO<Y6aI\BJI JYleT"K nJli! OKCHraU_ lLIIII B r HllO!tOllll. 

KaR 6lJJ1o nOKa.SHO paHee /11 . B 6pmnoD DO)!OCTll 1Ill'lIe!-pellllDlleuTOB 

6""ee 99:( KnOrOK . Dpe.llBllpl!TeJlloHO HlJl<y6a]XlD8IIHliX c r JmllO.oD n rlllIOKClIIl 

(Jil = 5.0) . norz6a.,. D Te~eHKe nepllHX cyTCl<. no ~ecT1 nOJlClllIDIIeNOC'I'II 
aQfiJlTllUX OnyxMO! IjIj:eI<l\Hll BIlllBHII1IX KneTOK cce T81!J!WUl IlCOro 2. 2.10-4 • 
ConOC'l'9MeH1!e JlIlHIIUX ral1nln\Y I 0 3'11:"11 peSYJIb1'llTaMIl nOKaS"""eT. qTO 

SHe opraHH3M1l oTlo!llJl6lll!e TB.ItlIX I<lteTOI< IlpOIICZOJJ;Jrl' "8Jl)!Olmee .. 1lllpIIJt8B0 

C).IUlooe. qOU D opraHlt.we loIlJ:lIeD-pel1llI1l!eJITOD. IJoarotq 6W1. lIjlOD8JleBa ce
pM OilUTeB. II ltoTopoA U3ueCDoco6110cn lUIe""lt AK:l . 06.,a60T811111()[ 'e>I 

MIt I!I!lOI Moc06ON. 011BlU!ll8Jl.8C.h DO lIJ( onyxOJle06pesynltel 8KTlIJlIIOCTll. 

BJuuume Iii BS 	 usneonoco6socn KJlS'l'OX AK3. OUeHBB86!(pJ in ..,1.0 

llmunnre plI He ollYXMoo6poSJllll)'Jl 8UItllU0CTl> MeTOI< AK:l mtpeJleJlJl 

".. 01..... l<SlIepe!!W! 38JlJ1cm.IOCTa CNepTBOOm (P) loWlJle!-peIlHDllOHTOD OT 

KOJ!l<q8CTBII. (II) BBeJleHHllX ... M e""K. 06poOOTHY """""It AK:l ilCCIjeTHlIII 

6y1jePOW lIjlOBO.II)!AII npl! iii = 7. 0 ; 5 . 6; 5.3; 5.0 B 4.5 JUlK B yOJlOIll!JDt 

xOpollleD OY.CHret,_. TaK " B I'lIIIOI<CIIlI. e r .lllll<0301 - .110 3Reqellllll iii = 
= 5 .6 B npBCYTCTBKB KZCAOPO~ H AO plI = 5. 0 B rKUOI<C... . Tal< K8K KNeH

HO AO amx DeJlnlIIf. l<IIK npeBl\JlO. )'Mem.rnaeTCIt Jl/I cycnslf3flll lUIe""H AlI:l 
B n]Xll(ecce r Jllll<OJ!SS8 B yHB3BJlHwt YCJ!OIIIItX 14r. 

'.fl ll--~~-.. • (1 ri/1 .. r 

1 1,/:Jc1A I ~ ,,<:\
..I ... 	 . I.' 	 " . '--oJ8) 	 J g' .;,.- on'- 

6) • 

P.o.1 	 Ilmuu!l!e HlUQ'CIaI(o MOTOR AlI:l DjlIl POSHlIJ( BB8QeHIUlX iii na l!X 

"'HeODoco6aOC1'b . OlIOHIWeJ(Y1l DO n68JlH IIIl1!1el-peIlHDlleHTOB (a) 

R OO cpeJl)lel D]XlJlOJlUT&.Al>IfOCft lD DOHZ (6). pH = 7.0 (OBOUliO 

J<pynal. iii a 0.0 (TO)IIW8 TpeyroJlloHI!ItB) " iii = 4,5 (CB8TJllI8 

,,,,BlIP...Ii) • 

oJ 

ij 


• 	 ~fc. 2 3aB2C~CTb P( U) )InJI ltJIeTOK AK3 • 

" 1!I1KY6HPYeo.wx B IIp:lcYTCTmm KilCJt0POJl8 (' 
HJm B r l11tOKCnR B cpeJ\ax C p9 3RUMU :ut8f 	 ~ellJlJOOl iii. 1'113IIll'lllU NC:IJlY KOH Tp"""IfOft 

"l,,,ool (cneT.me KP'J1!'.KlI) " " PlUIlMll . no
.llY"elfHIIMlI IlJlil pll 0 7. a (TIl..",e KpylOOI):1 	 \Ji1

;,--o~ ';~ --..; a iiI ; 5.6 (cBCTJlUe TpeyrOJ!l>mow) 110 
• 06Hapyzc1l0. B CJ!Y'IOC fll = 5.0 H86Jl1Wl

eTca OJlH1iOxonuft JlC'l'8.!ILHUa ~KT RaK 
llJlll fnlKy6eIlmt 	B 6yljepe B DpIICY.CTI\lIIl 

Pe3y~n.Taru OmJT08 npH KllC,10POM (CBeT.we I(MJlPOTtJ) • 11 6yljepe 

llc,llellU IIll p:1c. I If 2. flo D rRnOHCflii CTea.nUl8 KBOJtplTU) I T9K H lIPS: 

,,.:n.r peSYJ[bTSTEUY. T.DK 6ilJlO 'tHY.y68lJJW' D r.rtI)KC3e B rmORCIDt ('l'eKHIi8 

nOKB.aBO penee 16/ . ~OKHO T~yrOJtLWtKn) . 

paCC'l11'r8T.b BllllJDmC TOn lL'Il1 

,ruoR OCpo60TlU1 flO 1Jf3HeCnoc06110CTb MeTOR AK:: . awlO . no 1U1KY6aJ1BJr 

KJleTOk AKJ ttp:! pll = ?O n 5.6 . Ue88I!l1ClIIoIO 07 XllJ1lll<Tepo eapo~.. HlIK8K 

lie o.'llJ"JW He "" :M3HeCnoc06HOCTb ; l!llY.}'clmuuI TOl<l(X lUIBTOK DpII pH = 5.0 
B 0 .II • II 0 ~ 0 8 0 ~ CTeDeHl! ( B ~IOOO po.) llIelfbUlO.'lIl llX ""' He

cnoco6uocTL, lIoaOUllCKUO OT YCJlona~ 9SpllIJIlI 11 cnoco6a YMCIIL:leIUUl lit , 
a 1IlUty6a11llJl Dpa pli = 4.5 OKA'IWICb ellle 60Jfee ry6nOJu.HOn - "OH eCn O

C06J1OCTb RJle'rOK yueH'h.JamJcL n 3000 ,I:S3 . TS lU!2Iol 06pe30M , oueHKB n.nrunU!JI 

pH H8 lllt3lfeCDOC06uocn oll)"<OJleBUX MeTOK K B .TQfJ CJI.)'qae lie n03BO.m1J18 

BWIlldTb pasnll'lBl B aq,jekTH1fIIOC'I'iI pIl'HlIX C0000008 . 0 6yCJl8BJll!B8DlIl!X TO 

l1JJll ilJlOe ere 	3H811Clme. 

BlmlntHe Iit HO 	 po,AHoyooTBWTeJIhHOC'Tlt M9TOH AlO 

B 38lC.1l1!'lllTMhlfO. C"P'!II omlTOB 6wIo B3yqeHo nIflIJll!Jfe pll. coaMnae

~ro pIl.HHKH cnoco6aMa. us ~oqyvoT~Te~HOCT. JAeTOK AIO. 
no lfelUlTOpuw JIlITepoT1JlH1l" JleBHUil /7.8 'fi3Klfe 3HSQelllUl pll (.110 6,0) 

58MHHO D08UW8.II'T lIf,Y.BC'J'rutTeJlhHOCTL KJlo1'<)J( k "OU~3HPYWBM "3.IJY"'eHrun.I; B 

Ha:mx ,",0 OIlUTfIJI Il7 UO (\Iuro ooospyl11eHo p!WIOCeHCH61t1111B8lU1lf UJlIl co&
"eOTHOil Jlo.c..... fla MeTlUl AK3 r.lllllJ03Hol USl'py:l1Ol (pil ~ 5.0) • o<IJJ.Y'Ie

HHR. Ctle.nOB8JlO lflRcnnTb, 06YCJ!OaneHo .IW OTO pea.mue MCaJtY H.81I!1tM11 II 
JlJI'l'epoTYJl8llllll JlBID!foD(II cooco6&m yuon...tlIfllII pI 1t..'1H OC~IU100T/DIll o61ou
T8. 

ItnBT8J1 AIO odpll6aTU\l8JlII ttp:! pIl.HUX 'HSqeRllJtl pli (rJlllY.03H8JI H!LI'W&

Ka 1\.'111 <I>OCIjeTJIIIJ 6yI!>Op) " rI!DOKC11lI IIJllI npl! OKC1II'CH8.Uit.. R aaT... 06Jry
qa.'lH B TBKIIX ae yc.oOBIIJIX B pa3l1YX 1t038X r """n-J!yqDIG]. no 5· lOG oCl.llyqeH

J!t.a M2'rOK 1l80,lt1lJll! MJl\Jlv.),f-po~rtlleHT8W I onpe..a.eJUUIH CMepTIIOCTlt a'1'1Dt Q 

llOTlfll.l 	B Pe3Y.llo'R~e paBIllITO.JI 0llYXo.t.' (P). 

:"', 
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••• 

CTMJl rJmlt03b1 I oC1lJ;y-qCHaJl C11I!ec'rB8HHo 003p!CT8JJB ; apiIMCJlIO 'truaur a e • 
<$lleKTlIIlIIoon HB6.O[J)J18.18CL IIpII[ Y"eB"",clllIll pIl )10 5,0 C "OIofClGll qoc<j:e .... 

Horo 6YJ1Jepe; Y"mw,eHue pi! "'l!IIII lIY"'ell llO 5,3 61iA0 "eHee 3IjrjJeKHllIlO, 

I 
8 .tIO 5,6 • 7,0 - n)l8xTllQecl!JI He .""eH""O nOCJlBltcTBllI O,lllloro ~0J!1.X0 

O~...IUI, 
:1V1 

)101U1ll., "fllDeJtellll!le H8 pec.2 II 4, nOallOJl1lJ1l' wn:u:JTL xa~KTep3 r,\ r f • 
BSIlitIIO,Il.loT1l<Jl o6Jty"qeKllll UeTOF. AK~ • lIX 06pe60,.n 4oc4eTllUlol 6~r"

"":::"'_L.. JD I-D 

.. 
" 

" '" 
.,•- ~- ~ D! ~1 ~ ~1 } DJIII I'll g 5,0. FnOqeTu. DJlOll9Aemruo no "OTOAY, Olll!CaHIlOll)' )l8Hee /2 , 

a) d) 

Phe. J. BlnutlnIa )103 ~ o<i.nrlelUlJl (D) lUI nlll!<Wlll""'OCTl> KII0101t AlO DJl'I I'll = 
• 5,6 IWlIA • reP M01'OK.o~aHIIBS.elQ'll 110 I'1169.O>! lWlOT1I1D: (a) Jl 

110 CpOJIIIwl lJPOAQIlLIITI)J'I>HOCTJI IU XIISKII (d) .:lKCDOPlIIWHTMbUW' TOq

lUI 0603Ha~: KOlITj>OJlL (cn.T.!lJO KpymtU 1I 1poyrMhllIlllll); IIIIl<Ycla-
1\IllI c r.rmlt03oR (Te!.G[fle 1<p'JXIDI II '1"'yr().'IJ,IlIOUl); o6J!y'IeHue B 
upneYTCi'IlI!Il HHC.IIOPO.na (OBeT.lllIe II ~0NTlI/C l<pylIJ'JI); o6Jty"qeHJIO B 

r;mOl<el1l! (cDeTJIlla H T.""H. T~~BKD)' Teojlfl'rlI'lec1<BJI KpU

Baa P(Y) pece••Tmta ~ q = 6.9,IQ- , B TeOpeTnqCC~ J<pKDBn 

"(M) - JINI I~ • 2.6·IO (cn.nOOlIOJt mnmR) If "'" = 2,rO" (oylIK

TKp9Bij JlI[IIKR) n COOneTCTtlIIlI 0 JtllYWI rJlY1lU8MJl I<OKTJlO.IIhH!IX 

3KCuepmaeHToB. 

•'.01 .1'..... it ~~.~-----.. ...., 

.C> .. " rA~ 

PHc.4 &:iEICl!1<!OC'l'b P ( OJ J'1,JUI R.lJeTo!t 00, 
O~qeHH!IX B r~Ol<C'U bOC.lle HHxyGaUWW 8 

6)1epe Op! pH ~ 7,0 (CBefAlle KWDJ!l. 

5.6 ( .."."uo KPym<lI) , 5,3 (COOT""" Tpe

yrOJ!IoJlllXll ) n 5 ,0 (olle.me J<MII.peTH) MIl 
noc... IIRXYOOW!1l C r JDlJ<030a o]lll pIl • 5.0 
(TCMHUe rpeyrOlll>llJlM ) • 

PeSYJILT8TU onpe]leJleKVt 3BBHOllNOCT. 

Cltep1BOCR lI!IOeI-pe_euToll OT .1103" O~ 

~OIWI II.IIlTOK 00. nOAS8pM1yTtIX p83BOa 06peOone , D]llI1JOACHlI HO pIIC,3 

KIut nOl<8.!l8Ho no pec,3, r.QlX03HBlI HBrJl)'3IU1, trpJlllO;vn:;&JI • Y"eJI"",e

IIDI pIl AO 5,6. n)l8ETlIQecK.I KO BJIIIIIllT It. ~eT8.1thIloe AelcTBllo r8llllll-JlY

qal H8 UOTl<ll AIO WI npll lIX 0~6IllIII B yc.oollllJlX xopo ..eI 89Jl81l11ll, HB 

IIpII[ n o6J!y'IOJIR n l'lIJI.OKCD: 1tJllIl'Y. cllaJlTlloo'l'R lIWlIeI-pelDlD.UTOB JINI 

KOIlTpoI[bIDIX (=1<0 o61J,yqelUle) • 0DI!T1Il<X I'pymI B oOon CJI1'UUDt CODlL8

_ • Ba jIIlc , 4 U0l<881lH0, n o n TOIl QJIY'lao, KOr1J,ll I'JIIIIt03BaA u8I'py..a 

II'f!'OlOJlllJIO I< Y"eJi1ollleflllll Jil 110 5,0, OiWJe"'IlmOCTb l<ON6lDoIpoeaHlloro Ael

D0R888J1U, lfl'O sAeoL DeeT ..eOTO 8JI,tU:ITIDIUOCTb B03~I3AC'I'llHll 060n no
B)l8JIA80w0x areHTon: B"pH ~ S"Snn' 

TalODl 06peaOlA. II DO IITOKy DaRB.a,,,,,,, AeACTElle Ha R.Il.'Jl<H AK3 4<lo
4sTliOro dyij>ejJ6 Jt rJIIJII03HoA H8J'JIY31W np, peDlIlJlt aHeq.,uUIX pll. JlOCTIi

raeMHX OOOJDIK' cnocodsJ.m, 0K838J100b OlDlHaROHIlM. 

OIDYWIlIE 

npllll9Aemrue ll!llIIe AIIHHlIO y6e)lllTeJILIIO CllIUleTeJIJ,CTlI)'Il'1' 0 1'011, qro 
..eT8JWtoe )leACTBIlO He MeTn AK3 1'..."to3Bol HBrPY9lt11 liMn"" B JlQ)!

HOCTLD 06YOMMlleae1'CR yweJI",""""o" pIl - 10< "C8M088uc.oellllE'''" B pesy.ob
Ta.a l!1I,-eIlCI!BI!Ol'O rJlllJ<O.lD8, 31'0 BOCI>II8 JIjII<O lUllIDC!pepyeT Ta6Jnnlp 

DOCTpoeHBBJI HB OCHOBBJ{J[lt OOe% 8&onepmeHTa..lJldWJt Jt8,HHUX. trpIIBollemua 

HS Jmo. I-4.: H1l cDocod C03lt8lntSl '1'6% .KJDI IUIla. 8H8"1eud Iii. lUI. yc.n.OBB.R 
oxcxreHlllti!2! HD8XOI'O cBMOcTosrrenRoro $R8qemH He DeM. YCJlOBIUJ OJlt

CBl'eltllUllll IITp8DT peClRUJVIl po.n .DJ:IL UpI< Y"CH""CSIUI pIl JUle70K llY.... 
rJIIIRosHol KBrJlYlU<ll: 944J01l' !Iao.ope 06ycJUIJlI!IUl8e. TO , Q1'O ITpI! l'IIlIOKCD 
r.mu<oJl][B (s, CJIOlJ,OBaTC""'IO, • Y"ellLl:leHlle pIl) SB8'lWTe.IWIO ~e Bll)l8JIeH , 

"e~ bps xopaool OKCKrOUauBK . 

TsOJlJuUl 2 nOX8SY1I8eT 1'8D8, 'tf'l'O Jle'l'o,nuoe )teAc1'm1e HI'8Iaa IiI H8 

&l!OT!Gl AKO HS'IIIl!a.~ Il)lOR1I.IlIITIII II 6uc?pO 008jJ6CTS8T JIIIlIL ~ Y"OIlWlle

HD pf! AD 5,3 • RDe, T...... 06pe8011, <$lleI<TJlll800T1o "C8IIOSIWlOAeKIIJI" 

"",eCT II]llIO ""Jl'WlIUIlI1 nopar. BoT DO""1q rJll)Jt08UOII 1UIl'Jl)'3"" lI)l8ltTIl'Ieo

Itl! Be MiIJIe. S8 lLIl!1'ltII AK3 UJII xopo!lel 88J'8ItD : B !)TIC( YCJIOIllUlX , B 
pesy••uue ~1118 IIIICTepe, r.lDQJlll3 OCJIIOCTlWleTCR lJeAOC!S1'O'IIIO *' 
IjIeIlTUilO a pIl ,...llLIII8eTCR TO.DoIIO AO 5,6, He AOCTlII'lUI noponlBOrO 8.HB.

q8llD. 

I 
 lo.........."""l1li pH I<Al< ~ r.llll108uoi Sarpy8U, TaX. II]llI aono&

SOIl8lDllf qocIl8T11l1X 6nepo8 IIU DJlOlIOlIDK 110 BReue'l'O'lllol CJlfIAe (8 oye

nea8D) , 8 Be B 08IIIIX UOftU, ....,.,...• • upe8J\_. B )l8Ae pallo" 

G08BOJlJUJ'r g'lll\8n, UO IIIIJTpJlUe70'lDoe pIl "",eOT DJDep!O TUO••e 
lua'l8llB8 I .9/ Ult U.OllC>.lD>l<O _ (lUI 0,1-0,2) /I0,U/, q ... pIl Ol<py_ 

118J11!.' Ope.tlll, 
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Ta6JI;ma .! . 	 n.r[um.me [It C}>t'.Jtl1 lIa 'USHocm'>co6HOC'I' b ~:"'1CTOK 00 , 
OnpolleJlItlLlY'lX:.FI DO nx oDy.xoJleo6pa3ywe~' 8}('llUI:IOCTU . 

Cpe,na Yc..l0.ElLR fun:n D9HeCnOCoOu.w:: H._'teroR A.K3
•11 im~6ru..oofK aarW110m ~ ""YI<Y-.e (OTHOCllTeJlbHHe e.ltll

iillIIU 

O'J'.neJWUlX 	 Cf:JUwe ~.n.alllJoro 
oourllX J la~eHIIJi Ii 

7.0 By.tel' I'lmoRCilfI. 2,9 2, 9 
'j.G C}nl>'!p 

f.lIi1-l:03B 

r'lmOI<C:Ul 

JJtYY. 
l'nnOKClUl. 

I. 
r.B 
I .9 

~ . 6 

BoJ!l)'1 1 , 8 
5,1 cY<!>cr fwnoKCIUl 0 ,0l? O.OI7 
ri ." 6Y1l"'p rnnoKcuH 0,0010 

LlJJJO'X O.OO4C 0,0021 

rlnK"J" fanOY.CIUI 0,0020 
4 . fi !lyI\lep I'Iinol<Cnn 0.0006 O. CKXJIJ 

~ .l\JIJ! peCQeT8 CpelO"''' .n••cnd tlcno.lll>3oBaJ!ll .1Ioropltl&ru I<I!1l.ccnoc 06
IJOCIJ'~f • 

J{e"l'8JIl,HOO Jle ltcrrne IIR3tGI X pli UB KJ1CTY.Jf CM38HO . cKOpee scerc . 

e llCRTeJlhHOCTbIt rrpOTeOJ1H'TlftIOC1UDi. Ier-weH'I'oD . ax1'HBHOCTb KOT'O}Il:X I K.8.R 

MJDeCTIIO . 611cTpO 1.,3pocmoT npll )I1IOHbI"lOHJ!1' pH. nOD9.iWJl e KII~ epe
lIY HJlH HlU(8IIJIIlMH t.&OJJOTTlIYJlo lUtC.lIOTY B peSYJJt.TRTB IilHTOHCIUlliOro r ..'IlIKOJnl

'313 . HJ1CTXB AKJ Raj(: 011 "caMonopcuapltBOJ1I'CR". ::lTO !oJ COYCA08JDl.880T, eRO

~e acero , l'R6o...ru. ortyxoneBltx K..'tC1'OK nOll BJlHRrmeM rJDlHo3lJoM H81"py3KD. 

7I2/ . 

101'11 Mexanu3u N t6em.t tc.IJeT01~ npu H.H:1lOL'< 3liBt{e1fll[RX pH il3yqeH fl8.I'[O. 

"COOfO .QYYBTb I ttTO OU ]lrKDepca'tsH JlI(J[ paaHux MeTCK, HO p83HJje M8'I'K8 

(B TOM 'I1ICJlO llJIO'l'KII 1J(J3HIll 'l.cp< paM) .,OI'YT po3.'!lt""~bCJl no 'lYIlCTBl! 

Te.!bHOCTll " p1I. OIUlDKO nopoI'ODlI~ xapoKTep 38IlllClD,OOTa Jte""1l!oHOro 1lIJ>
<!>eKT9 01' MJ!1IlUIHll pi! (lYdo_5) • Cll~OCTh BH9'jlO6uoro rJll!XOJlllaa 
,lI.JIJI OUYXOJlBlJUX. ItJlBTOK (,lI,UlIa eCJlU OU OQ-pl:;tHouy WpElJW_U )tJlH. pa:UUlX 

!fopM onYXOJle:n n038Q...'lJII)-T C'UI T8TL , '11'0 yueHb.OeHHO tIl n Onyx0,ll8BUX 'It.lJeT-

K8X rrpn AlITeIlCRrfmalllllil 8Jl8:Jpo61101'O rJrHY..MZaR .JI:W1A:B'TCSJ oepcncJt"J'"N1UM 

weTOAOM n-36np8TW£Llloro .J.:I:. UOBpeUUllaH . 1'1oM\!:wo WI1'eHc:a:fHKt!:l.£lUI r .rllfltoml

an B onYXOJle&UX KJIeTltQX lT1'rt:!r.1 l"llll tJIH"JUIKeJ.OtH DpH rIDJOKC~"! 3J\eOh B03Moz.

Ill' .. APyr•• 1I0,ll;tOAH · OJD"').I .~ lun "'0"." CJlYUTb rlUleporelJUU1 , "'fiIielt1'na
ROCjb ,OTOPO!i, lWtt H3.BI;tC'l'UO. J..lU~J<O nOmJlle-Ton e )'ltIsJn,r.:eHlteM 3USQeURA 

IiI 1) . IIoJow n~"'.rmOJllll'8Tb, '!'fO yoWl"''''. njlOnllOoJJYXo~eBOro ,lteac~BIIJ1 

II 

Pac .5 BmlJDm e IDII\Y6ml)Ill I'..I(OTOR AK3 IIllll POIll!Hl( 
SHSqeUMnX pH, COSnaBQeMUX peSH1am CDoco6aMn 

( ~. T8KC'l') , Ha Dl.IUl!BBMOCTh 3TIIX V.JIe TOK, Oll.e

IIHBB""YJ> no ltX onyxo.ne06po3YJ)1llen 9KTl!IlHOCTIJ • 

lloporollOe SH8'<CHRe pi! = 5.5. 

l 	....--!. 
I'II1!epreIl'lll JIB !\lORe 1'lI1Iepr.mme1OOl CBJmBHO 0 1lIi :

M~ 
}1\!

\ TellCJ$n<allllel r .l!JlD(o.nRsa IlJlIl nOl!UIlIeHRIIX Te1o!IIepo
TfPQX H, B XOBe~OM c~eTe , 0 AOnaxHBYO~ 

~~ . . )I1IenIoIIlelllJ." liI.. , , 
~ Cno coo OUeHKIl r JlUCUDlTlI'IeCKO~ 8X7IIllROCTl! 

onyxo.neBUX KnOTOK ny~e., .swepellnH pH MeftaT 6MTb 

WO.AH~BlH ,II..JUl lIcrro.u.30l39.1:lHn B tlltCDOJlDfeHTaX 

K B UIIlIItKe c IIM1>1) YCTBHORII"lIWI IIIIJtIffilI.llwo.ma 
DOx.a!l8Hldl AlIR DpIIIoIeHemt" I'IIJlejll'JllIRCWUl Il JlIlSHllX KOlIKjleTffiL[ eH'\'YIII\IIlIX. 

AJIl! IlhIpo60TRII B8116o.nee J)BIlItOl!B.l!1ollJiX exell l<Ot.m..!lekCBOI 'OJeIllm JlIlKB • 
.IWl opHeul!pOBO'lliol olleRM ee .ItTIIllIIOCTl!, 
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~aK08a H.fl . " AP . PI9-85- 827 
Ponb pH a neTanbHOM Aehc T8HH r~K03HO~ Harp y3KH Ha onyxone8~e KOeT KH 

H 3Y44~ n eTa nb KOe Aei1c llHe Ha KneT KH aC~HTHO~ KaP ~ HI~MW 3PnH~a (AK3 ) 
PA3HNX pll. c03Aa.ae~x C nOMOQb~ rnc~o3HoH Har py3KM MnM ~~aTHwx 5y~epo8 . 
3~Kr oueHHBanH nO rM6enH KneTOK • yCnolMA X in vitTo. no HX onyxoneo6pa 
3y~eH akT HB~OC1M H no pa~yecraMTenb HOCTM . YCTaHoaneHo , ~TO. He3a BMCMMO 
OT "erOn6 YMeHbWeHM" pH. OAMHa~OBWM ero 3MD4eHMA" c OQ1.eTc 1lyeT oAHHaKo8aA 
no.pe~aeMOct_ KneTOK AK3 . fleranbHoc Ae~CTB"@ 5welpo Hapa CTae l npH YHeH...e 
ttUU pll o.IMae 5.6 . .QenaeTC" .,wa~. ~TO B OCHODe ...eXiHM3Ma lIeTIU'ltHOro Aei1cTBMA 
rllOI<03HQli lt~rp.v3KM II I·.,OOKC"'" Ha K.Ae TKH 1UC3 ne..11IT HX "CaI't03aKHcneHHeli • 

~l...ep~HHC p1l D onyJ(or»t npe,l1l\ar:JeTC" Hc.no nb301t<1 ·'" D Ka\leCrae OCllO.Horo 1e(;Ta 
np~1 OlPaOOflildl I(OHKpcntWJ( ueJICHMOB ll rllt')I(038repanHH" D 3Kcnep.'MeHTe H KllHUHKC. 

P.)t'K)1 " LnlnOnu("HIJ 6 l1all5oparop..,., flAepHY;I( noo6J1etr1 O" R ~ , 

OP"npHII"T C'Ot.LWtH_MHOro KR c 'mTyTa l'I,Q:l!pHWZ H C~,lU!AO••KM •• J1.ye.. & 1985 

m01UlC:b nocTYDJUa D 1I.3JUlTBJIbCKd DTAM 

IS .OROp!! 1~5 roM. 
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'he 	R" lo ''"If pll In L.I,Hltol l E(feel of Glucose lOd d on Mallgnanl Ct: lls 

I h'C' It!th~l l errect of v.Jriou! pH va lue.s on Ehrl i ch ,JSc it es tUlIOur (EAT ) 
( cd I", II., .. bee-II Investiq•.Il 'ot1 , Different pH v.-lues obtained by m.t"nn'S of both 
q'uco~c IOdd and phoiphate buffers. The effect hd ~ been invesllqated by 

bs.:rvinr, cell de41h in vitro. detenninT.,q eanceroql!nlly of [AT ce lls oiInd 
dcternl'n,na of their r.ld iosens itivity. The resul t !!J of ;)11 method~ enab l ed 
us to c:onchHle lh"t t he same vd l ue5 of pI! '~d to the 'iamc dfeoct on EAT 
ce ll s In.dependently of the 'tidy by Yihlch the given pit vo1lul" •••u re.oched. 
"(he leth.11 etfect "I<lrkcdly 'm:n:ascd .,.,"en the vdlu~ bf I'll VitS l owcr'" than 
5,6. It i 'i c()ncLI~IL'!d thet the b.lsl' or the ItoCc!wnlj", of q luco'lc load lethal 
effect i~ lhrlr H.:.oif-dciJhJtlonH • the l'TIe,)I;U r £'flteR[ of pll In l ulllLturs i s 
propn·.~4J J .. ,.1 t- • • le lc ... t t o,- ,Ie lcumlninr, the !';uiut..IIJC I 1" Iho usc of 
'l(perqlyccmi'l In c l inics HId ror c.omparl~lm of I"~ l~frl c lf'''''Y Ilr vo r lOU5 
"_kJt:s uf trt'JIlrll!rn . 

11t~ In'ole":.li,FtlluIl ILI~ b:~ ' l1 pt~ rformed .'It (h.! IltJ l r.IlI11Y "r tluclea r 
t' , ••td c:-n'l. J IfIR . 

Pn'prlnt u( the:! Joint In,tltut e fOT Nuc.lur ".'ufch, Dubn.. 1985 


