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~APMAKOflOf~~~TOKC~KOflOr~~ 

BHHBHHEHHTPOKCHAHKHHCYK~HHHMH~OB 

HA AKTHBHOCTb ti>OCti>O~H3CTEPA3bl 
QHKnHqECKOf0fYAH03HHMOHOti>OCti>ATA 
JI.B. TaTMIHeHKo1, O.B.,z:t;o6poxorosa1, M.A. cDaAees1, A.Ji.EpeMees 1, A.H. YreHbimes1, 

B.B.TKa'leB1, H.C.fop.H'IeB1•2, A.H.KoreJihHHKos1·2, Ji.C.cDeAopos1 

1HHcmumym npo6Jle.M xuMuttectwu lj.Ju3ut<u PAH, Moct<oact<a.Jl o6;wcmb, IJepHozollaBKa, PIP; 
2MfYuM. M.B.Jlo.MoHocoaa, Moct<Ba, PIP 

Hccne,~:~osaHo BJIH7IHI1e Ha <}lepMeHTaT11BHY10 aKTI1BHOCTh <}loc<}lo,~:~H3cTepa3hi U:11KJIWiecKoro 

ryaH0311HMOHo<}loc<jlaTa (<l>JJ:3u;fM¢) N -H11TpOKCHMeTHJICYKU:11HHMI1)'(a (1 ). N -(2-H11TpoKci1-

3THJI)cyKU:11HI1MM.z:la (2) 11 N -(3-HHTpoKcHnponHJI)cyKU:HH11MI1)'(a (3) 11 onpe)'(eJieHa KpHcTaJI

JIWiecKaH CTPYKTypa coe,~:~HHeHMH 2. Bee Hccne,~:~osaHHhre N-H11TpOKCHCYKU:HHI1MH)'(bi B ,[111a

na3oHe KOHIJ;eHTpaiJ;HM OT 0.1 ,[10 0.001 MM 71BJI7110TC7111HrH611TOpaMI1 <jlyHKU:HH ¢}1;3u;fM¢. 

IJpH 3TOM COe)'(I1HeHHe 2 HeKOHKypeHTHO 11 o6paTI1MO TOpM0311T rH)'(pOJII1TlfqeCKy10 <jlyHKQH10 

<}lepMeHTa c Kt' 1. 7xl o-5 M. KoHCTaHTa 11HrM611pOBaHI1H N- (2-H11TpOKClf3THJI)H11KOTI1HaMI1)'(a 

(npenapaTa cpaBHeHHH HHKOpaH)'(I1Jia) COCTaBJIHeT 3xl0- 5 M. 

Kmo'leBLie cJiooa: ljJocljJoou3cmepa3a l(fM@, N-HumpoKcuallKUllcyKl(UHUMUObt, uHzu6upo
aaHue, peHmzeHocmpyKmypHblU aHMU3 

Bee 60JlbW88 BHIIIMaHI.-18 B M8,QI.-1U,IIIHCKOIII XIIIMIIIIII y.Q8-

Jlfi8TC51 CIIIHT83Y HOBbiX npoTI.-1BOI.-1W8MW-18CKIIIX Cp8,QCTB, 

B COCTaB KOTOpbiX BXO,Qf!T rpynnl.-1pOBKIII, CnOC06Hbl8 

npl.-1 61.-10TpaHCQJOpMaU,I.-1111 r8H8p1.-1pOBaTb MOHOOKCI.-1,Q 

a30Ta [6,8]. Pa6oTa s 3TOM HanpaB118HIIII.-1 no3BOJ11.-11la 

HaM CIIIHT831.-1pOBaTb WlllpOKI.-1111 Cn8KTp npOTIIIBOI.-1W8-

MW-18CKIIIX Cp8,QCTB C HIIITpaTHbiMIII rpynnlllpOBKaMIII [8]. 

npw-teM OCHOBHbiM OTJ1W-11118M 3TI.-1X C08,QI.-1H8HI.-1111 OT 

TaKIIIX np8napaTOB, KaK ,QIIIHIIITpO- 1.-1 MOHOH1.-1TpOCOp-

61.-1,Q, a TaiOK8 H111Tporni.-1U,8p111H, fiBJlfi8TCfii.-1Cnonb30Ba

HI.-18 B Ka'-18CTB8 HOCIIIT8118111 HIIITpaTHbiX rpynn M8Ta6o

Jliii'-18CKI.-1 aKTIIIBHbiX B81.1...18CTB. 8 pa60T8 [8] B Ka'-18CT

B8 TaKIIIX C08,QIIIH8HI.-1111 HaMill 6b1Jllll IIICnOJlb30BaHbl 

HI.-1TpOKCI.-1a11KIIIJlbHbl8 np01.-13BO,QHbl8 SlHTapHOIII KI.-1CJ10-

Tbii.-11.-1X 1.-1MI.-1,Qbl. 3KCn8piiiM8HTaJlbHO Ha KpbiCaX 6bl110 

noKa3aHO, '-ITO H8KOTOpb18 1113 HIIIX no CB08111 npOTit1BO

I.-1W8MI.-1'-18CKOIII aKTIIIBHOCTIII Haxo.Qf!TCfl Ha ypoBH8 Ta

Koro np8napam, KaK HI.-1KOpaH.QIIIJ1 (TaK>K8 CO.Q8p>Ka

Ll.l8ro s cso8111 CTPYKTYP8 HI.-1TpaTHYIO rpynny), np111 

:nOM ,QBa 1.-13 HI.-1X 06Jla,Qa10T 3Ha'-IIIIT8JlbHO M8HbW8r/1 

TOKCIII'-IHOCTbiO no cpaBH8HIIIIO c HI.-1KopaH.QI.-1JlOM. TaK, 

AJlfl H111TpOKCIIIM8TIII11CYKU,I.-1HIIIMIII,Qa, HIIITPOKCI.-13TIIIJ1-

Atlpec tlJUl1COppecnontleNf4UU: gor-ns@icp.ac.ru. ropJPieB H. C. 

cyKU,I.-1HI.-1MI.-1.Qa 1.-1 H1.-1TpOKC1.-1nponl.-1ncyKU,IIIHI.-1MIII.Qa L050 

COCTaBJlfi8T 675, 1150 1.-1 315 Mr/Kr COOTB8TCTB8HHO, 

B TO Bp8Mfl KaK ,QJlfl HI.-1KOpaH,QI.-1Jla- 470 Mr/Kr. 

npOSlBJ18HIII8 npOTIIIBOIIIW8MI.-1'-18CKOIII aKTI.-1BHOCTI.-1 

3TI.-1X C08,QI.-1H8HI.-1r/1 MO>KHO CBSl3aTb C HaJli.-1'-11118M B I.-1X 

CTPYKTYP8 HI.-1Tporpynnl.-1posoK, B p83YllbTaT8 '-18ro np1.-1 

I.-1X 61.-10TpaHCQJOpMaU,I.-1111 B >KIIIBOM opraHI.-13M8 npOIIIC

XO,QI.-1T Bbi.Q8118HI.-18 NO 111 aKT1.-1sau,1.-1fl ryaHI.-1JlaTU,I.-1Klla3bl, 

'-ITO, B CBOIO 0'-18p8,Qb, npi.-1BO,QI.-1T K nOBbiW8HI.-110 ypOBHSl 

CO,Q8p>KaHI.-1SlU,rM<b 1.-1, KaK CJ18,QCTBI.-18, K p811aKCaU,I.-11.-1 

TOHyca Kp088HOCHbiX COCY.QOB. 1113B8CTHO TaiOK8, '-ITO 

I.-1Hrlll6111pOBaHIII8 aKTI.-1BHOCTIII QJOCQJO,QI.-13CT8pa3bl 

u,rM<b (<bA3u,rM<b) TO>K8 B8,QeT K nOBbiW8HI.-110 ypos

Hfl CO,Q8p>KaHI.-1SlU,rM<b B OpraHI.-13M8, Bbl3b1Bafl Ba30-

,QIIIJlaTaTOpHbllll, aHTI.-1rl.-1n8pT8H31.-1BHblllllll aHTIIIarp8ra

U,I.-10HHbllll3cpcp8KT B >KIIIBbiX opraHIII3Max [3,4]. TaKI.-1M 

o6pa30M, BJllllfiHI.-18 HOBbiX 61110110ri.-1'-18CKI.-1 aKTI.-1BHbiX 

C08,QIIIH8HI.-1111 Ha aKTIIIBHOCTb <bA3u,rM<b MO>K8T 6b1Tb 

I.-1CnOJlb30BaHO npl.-1 C03,QaHI.-1111 3QJQJ8KTI.-1BHbiX C08,QI.-1-

H8HI.-1rl1 npOTI.-1BOI.-1W8MI.-1'-18CKOrO ,Q8ri1CTBI.-1Sl. 

L\811b ,QaHHOIII pa60Tbi-I.-1CCJ18,QOBaTb BJllllfiHI.-18 

N-HIIITpoKCIIIM8TI.-111CYKU.I.-1HIIIMIII.Qa (1 ), N-(2-HI.-1TpoKci.-1-

3TI.-111)cyKu,IIIHIIIMIII.Qa (2) 1.-1 N-(3-HIIITpoKclllnponl.-1n)cyK

U,I.-1HIIIMIII.Qa (3) (piiiC. 1) Ha QJ8pM8HTaTIIIBHYIO aKTI.-18-
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HOCTb <b,IJ.3l.lrM<t> Ill onpeAeJliiiTb KpiiiCT8JlJ1111YeCKYIO 
CTPYKTYPY Ha1116onee 3cpcpeKTIIIBHoro coeAIIIHeHIIIH. B 
KaYeCTBe npenapaTOB cpaBHeHIIIH IIICnOJlb3088Jllll 
HIIIKOpaHAIIIIl (5) - 1113BeCTHOe COeAIIIHeHIIIe npOTIII
BOIIIWeMIIIYeCKOrO Ae~CTBIIIS1, IIIMeiOl.l.\ee rerepOL.IIIIK
JliiiYeCKYIO CTPYKTYPY 111 HIIITpaTHYIO rpynny, 111 reocpiiiil
IliiiH (6) -1113BeCTHbl~ IIIHriii6111TOp <b,IJ.3l.lrM<t>. 

METO~HKAHCCnE~OBAHHB 

B pa6ore IIICnOJlb30B8Illll 1..1rM<t>, HyKileOTIIIA83Y (S1A 
K06pbl) (Sigma), Tplllc-HCI, MOJ11116A8T aMMOHIIIH 
("PeaxiiiM") nOCJle AOnOJlHIIITeilbHO~ OYIIICTKIII. <bepMeHT 
CD,IJ.3l.lrM<t> Bb1Ae11S1111111113 KOpbl rOJlOBHOrO M03ra KpbiC 
B111crap no 1113BecTHO~ MeTOAIIIKe [5]. YAeilbHaS1 aK
TIIIBHOCTb cpepMeHTa COCT8BJ1S1J18 7 MKM p jMr 6e11Ka 
B MIIIH. np111 onpeASJ18HIIIIII 8KT1118HOCTIII <b,IJ.31..1rM<t> 
KOJ1111'"18CT80 HeopraHIIIY8CKOrO cpoccpara, HaKaniliii
BaiOll.\SrOCS1 B npOL.I8CCe cpepMeHT8TIIIBHO~ peaKL.IIIIIII, 
onpeASI1S1Illll MSTOAOM cneKTpOCKOnllllll nplll A= 735 HM 
c lllcnoilb308aHIIIeM cneKTpocporoMerpa Specord-M-
40 (Carl Zeiss) [5]. 

06paTIIIMOCTb IIIHrlll6111pOBaHIIIS1 onpeASilf!Jllll ny
TeM Allla111113a pacrsopa cpepMeHTa <t>.0.3l.lrM<t>, co
Aep)l(al.l.lero IIICCileAyeMble XIIIMIIIY8CKIIIe C08AIIIH8HIIIS1 
B KOHL.18HTpa1..1111111 0.1 MM. ,IJ.111a111113 npOBOAIIIIllll npOTIII8 
200 Mil 0.02 M Tplllc-HCI6ycpepa B TeYeHIIIe 24 Y np111 
4-5°C B OTCYTCTBIIIe IIICCileAOBaHHbiX COeAIIIH8HIII~. 

KOHL.18HTpa1..111110 6eJ1Ka onpeA811S1Jllll MOAIIIQJIIILIIIIPO
BaHHbiM M8TOAOM noyplll [1 ]. KIIIHSTIIIKY IIIHrlll6111pOBa
HIIIH CD,IJ.3l.lrM<t> IIICCI1eA08aJllll no 3a8111CIIIMOCTIII CKO
pOCTIII cpepMeHTaTIII8HO~ peaKL.IIIIIII OT KOHL.IeHTpal.lllllll 
cy6crpara (l.lrM<b) 6e3 Ill B npiiiCYTCTBIIIIII C08AIIIHeHIIIS1 
2 B KOHL.IeHTpal.lllllll 0.05 MM [2]. 

np111 npoBeAeHIIIIII peHTreHOCTPYKTYPHOro 111CCJ1e
AOB8H111S1 COeAIIIH8HitHI 2 IIICnOJlb30Ba11111 np03paYHbl8 
MOHOKplllcTailJlbl C6H8Np5 (M=188.14), napaMeTpbl 
3JleMeHTapHO~ fl'"le~KIII KpiiiCTailJla opropoM6111YeCKIIIe: 
8=18.208(3), b=7.465(1 ), C=11.811 (2) A, V=1605.3(2) 
A3, Z=8, p(Bbl'-1.)=1.557 r/cM3 , J.l(MoK)=0.137 MM-1, 

npocrpaHCTBeHHaH rpynna Pna2(1 ). CrpyKTypa pac
WIIIcpposaHa npHMbiM MeTOAOM 111 yro'"IHeHa noJlHOMar
piiiYHbiM MeTOAOM HaiiiMeHbWIIIX KBaApaTOB (MHK) no 
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(1) 

F2 no nporpaMMe SHELXTL B aHIII3orponHoM npii16Jllll
)l(eHIIIIII AJ1S1 HeBOAOPOAHbiX aroMos [9]. Bee pacYeTbl 
BblnOilHSHbl no CTaHAapTHbiM M8TOAIIIK8M nporpaMMbl 
SHELXTL [9]. 3HaYeHIIIH scex napaMeTpos, KOTOpble 
8b1Aa10TCS1 B 3KCnep111M8HTaJlbHO~ Y8CTIII peHTreHO
CTpyKrypHOro aHaJ11113a (PCA), HBJ1HIOTCS1 pe3yilbTa
TOM pa60Tbl 3TO~ nporpaMMbl. 

PE3YnhTAThl HCCnE~OBAHHB 

B pa6oTe [8] CTp08HIIIe HIIITpOKCIIIailKIIIIlCYKLIIIIHIIlMIIIAOB 
1113yYaJllll MeTOAaMIII 3IleMeHTHOrO aHai11113a Ill nMP
cneKTpOCKOnllllll. B AaHHOM IIICCileAOBaHIIIIII crpoeHIIIe 
coeAIIIHeHIIIH 2 1113Y'"IMOCb c noMOll.\biO PCA. B pe3yilb
rare 6bln0 06Hap~eHO, YTO MOileKyila COeAIIIHeHIIIS1 
B CTpyKrype KpiiiCTaJlJla npeACTaBJ1S18T C060~ nHTIII
'"IJleHHbl~ a30TCOAep)l(al.l.llll~ rerepOL.IIIIKJl B KOHQJOp
Mal.lllllll T8111CT (piiiC. 2). 

BbiXOAbl aTOM08 C(3) 111 N(5) 1113 nnocKoCTIII C(1 ), 
C(2), C(4) COCTaBJlHIOT, COOTB8TCTBeHHO, 0.08111-0.09 
A. Kap6oHIIIIlbHble aroMbl KIIICilOPOAa He y'"laCTBYIOT 
B o6pa308aHIIIIII BOAOPOAHbiX CBH3e~, Ill AJliiiHbl CBS13e~ 
C(1 )=0(1 O) 111 C(4)=0(11) IIIMeiOT 3HaYeHIIIH 1.20(2) A. 
ATOMbl KIIICilOPOAa HIIITporpynnbl yYaCTBYIOT 8 o6pa-
30BaH111111 cna6biX Me)I(MOileKynHpHbiX BOAOPOAHbiX 
CBS13e~ Tlllna COH C aTOMaMIII 80AOPOAa COCeAHIIIX MO
JleKYil. ,IJ.IliiiHbl CBS13e~ N(9)=0(12) Ill N(9)=0(13) pa8-
Hbl 1.19(2) Ill 1.24(2) A COOTBeTCTBSHHO. 

lt1CCI18A088HIIIe BJ1111S1HIIIH COeAIIIHeHIII~ 1 , 2 111 3 Ha 
cpepMeHTaTIIIBHYIO aKTIIIBHOCTb <b,IJ.3l.lrM<t> noKa3a110, 
YTO A8HHble COOAIIIHeHIIIH TOpM03S1T QJYHKL.IIIliO <b,IJ.31..1rMCD 
no aHanorllllll c npenaparaMIII cpasHeHIIIH HIIIKopaHAIII
IlOM (5) (Ta6IleT111p08aHHaH QJOpMa; "TeXHOilOr'') Ill TeO
QJIIIJlJliiiHOM (6) (Sigma-Aldrich) 8 KOHL.18HTpal.llllfiX 0.1, 
0.01 111 0.001 MM (ra611. 1 ). CoeAIIIHeHIIIS11, 2, 3, 5 111 6 
Ha 59±6, 78±7, 49±4, 54±511183±8% TOpM03S1T QJYHK-
1..111110 cpepMeHTa B KOHL.IeHTpal.lllllll 0.1 MM. Billllf!HIIIe CO
eAIIIHeHIIIS1 2 Ha aKTIIIBHOCTb CD,IJ.31..1rM<t> AOCTOBepHO 
npe8b1Waer TaKo8oe npenapara cpa8HeHII1fl HlllKO
paHAIIIIla (5) BO 8CeX IIICCJleA08aHHbiX KOHL.18HTpal.IIIIS1X 
(p<0.05) 111 cOII13Mep111MO c npenapaToM cpasHeHIIIfl reo
QJIIIIliliiiHOM (6). IC50 coeAIIIHeHIIIfl2 pasHa 4.8x1 ~ M, a 
HIIIKOpaHAIIIIla Ill TeOcpiiiilJliiiHa- 4.2x1 ~Ill 9.6x1 ~ M 
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(3) 

Puc. 1. CTpyKTYPHhie <}>opMyJihi N-HHTpoKCHMeTHJICYKQHHMMH~a (1), N-(2-HHTpoKCH3TMJI)cyKQHHHMH~a (2) n N-(3-

HHTpoKcHrrporrMJI) cyKQHHHMM~a (3). 



cPAPMAKOflOfMf/11 TOKCMKOflOrvtfl 

COOTBeTCTBeHHO. CoeA111HeHII1e 1 AelltCTByeT Ha cpep

MeHT aHanOrW-IHO HII1KOpaHAII1.fiY, 111Hrii16111PYIOLl.lee Aet:1CT

BII1e coeA111HeHII1Sl 3 Bblpa.>KeHo cna6ee (Ta6n. 1). CaM )Ke 

CYK1..1111HII1M111A (4) He BJlll1fleT Ha 8KTII1BHOCTb <t>.Q31..1rM<t>. 

CoeA111HeHII1fl1, 2, 3, 5111 6 o6paTII1MO B03AelltcT

BYIOT Ha cpyHK'-111110 cpepMeHTa (Ta6n. 2). nocne A111a

Jlll13a OHII1 nOJlHOCTbiO npeKp8lJ..I810T 111Hrll16111pOB8HII1e 

<t>.Q31..1rM<t>, '-ITO YK83biBaeT Ha HeKOBaJleHTHOe CBSl3bi

B8HII1e 3TII1X COeA111HeH11111t C cpepMeHTOM. 

6onee nonHoe npeACTaBJleHII1e o MexaHII13Me Aelltcr

BII1Sl COeA111HeHII1f:1 Ha cpepMeHT AaeT KII1HeTII1'-IeCKII1111 Me

TOA 111CCileAoBaHII1fl cpepMeHTaTII1BHbiX peaKI..IVlllt, no-

3BOJlfiiOlJ..III1111 CYA111Tb 0 xapaKTepe CBSl3biB8HII1Sl cpep

MeHTa c 111Hrii16111TopoM [2]. CoeAII1HeH111Sl 2 111 5 HeKOHKY

peHTHo TOpM03SlT rJ..1APOil111TII1'-IeCKYIO QJYHK'-111110 C 

KOHCTaHTOIIt 111Hrll16111pOB8HV1Sl K;=(1.7±0.2)x10-5 M (2) 
111 K;=(3±0.3)x1 0-6 M (5) (p111c. 3). 3To CBII1AeTeJlbCT

syeT 0 TOM, '-ITO COeA111HeHV1fl 2 1115 He CBSl3biB810TCSl C 

8KTII1BHbiM l..leHTpOM cpepMeHTa, np111 3TOM 3QJQJeKTII1B-

0(10) 

Jl (' 
_ ~~ _IC(1) C(6)\ l:i~~~ 
'-~-- ~··· "~ •. 1

C(7) 

C(2)7·\· · .!? '' \:. 0~12) ·. 1~ (5) ((?l / 
' ~ ~""~ :&_)---~? 

C(3) • C(4) "'' O(B) .\JN(9) 

. \ 0(11) ({£~ 
0(13) 

Puc. 2. MoneKymipHoe cTpoeHHe coet~HHeHHH 2 no t~aH

HhiM PCA. 

Ta6m<14a 1. Bm-1fiHL-1e N-HL-1TpOKCL-1MerL-1ncyKL\L-1HL-1ML-1.Qa 
(1 ), N-(2-HL-1rpoKCL-13TL-1n)cyKL\L-1HL-1ML-1.Qa (2), N-(3-HL-1rpo
KcL-1nponL-1n)cyKL!L-1HL-1ML-1.Qa (3), cyKL\L-1HL-1ML-1.Qa (4) 1-1 npe
naparos cpasHeHL-1fl HL-1KopaH.QL-1na (5) 1-1 reo¢1-1nn1-1Ha 
(6) Ha TOpMO)I(eHL-1e aKTL-1BHOCTL-1 <I>.Q3L\rM<I> (M±m; % OT 
KOHTpOnfl) 

HoMep KOHL\eHrpaL\L-1Sl, MKM 
coe.QL-1- ICSO' MKM 
HeHL-1Sl 0.1 O.o1 0.001 

--· ------

1 59±6 45±5 29±3 23 

2 78±7* 53±5* 38±3* 4.8 

3 49±4 39±4 19±2 8.7 

4 0 0 0 -

5 54±4 44±4 30±3 4.2 

6 83±8 45±4 30±3 9.6 
... ~-------

npHMe'IBHHe. npuee,qeHbl cpe,qHMe 3H8'-IeHMR 6 OnbiTOB. *{)<0.05 
no cpaBHeHM/0 C ,qetiCTBUeM npenapaTa cpaBHeHMR H/1/KOpaH
,quna (5). 

299 

HOCTb 111Hrll16111pOB8HII1Sl COeAV1HeHII1eM 2 npaKTV1'-IeCKV1 

B 2 paaa 60JlbWe, YeM HII1KOpaHA111JlOM. 

npoTII1BOV1WeMII1'-IeCKaSl 8KTII1BHOCTb CII1HTe3V1pO

B8HHbiX COeAII1HeHII111t onpeAeJlfiJl8Cb HaMII1 paHee [8] 
no MeTOAY [7] Ha KpbiCaX C 3Kcnepii1MeHT8JlbHbiM 111H

cpapKTOM MII10K8pAa. 0rHOWeHV1e pa3Mepa 30Hbl HeK

poaa K paaMepy 30Hbiii1WeMII1V1 npll1111cnoilb30BaHV1111 

COeA111HeHII1Sl1, 2, 3 COCT8BJlfleT 44.3±6.7, 42.2±6.6, 
45.7±5.3 COOTBeTCTBeHHO, '-ITO 6JlV13KO K npOTII1B0-

111WeMII1'-IeCKOt1 8KTII1BHOCTII1 HV1KOp8HAV1Jla (42.2±5.7). 
Ho COeA111HeHV1fl 1 111 2 BblrOAHO OTJlV1'-1810TCSl OT HII1KO

paHAV1Jla no TOKCII1'-IeCKV1M CBOIIICTBaM. TaK, eCJlV1 AJlSl 

HII1KopaHAV1Ila LD 50 cocTaBns:~eT 4 70 Mr/Kr, TO LD 
50 

co

eA111HeH111Sl 2 111 3 Ha ypOBHe 1150, 675 Mr/Kr. 

TaKII1M o6pa30M, Ha OCHOB8HII1111 nonyYeHHbiX pe-

3YJlbT8TOB MO)KHO 38KJ110'-1111Tb, '-ITO 1113111CCJleAOB8HHbiX 

COeA111HeH11111t 1, 2 V1 3 B OTHOWeHII1111 111Hrll16111pOB8HV1Sl 

K8T8JlV1TII1'-IeCKOt1 8KT111BHOCTV1 <t>.Q31..1rM<t> H811160Jlee 

8KTIIIBHO COeAV1HeHII1e 2, KOTOpoe HeKOHKypeHTHO 111 06-

-3 -2 

1/V Mr 6eJIKa MHH/MKM P11 

3.5 

-1 0 1 

3 

2 

1 

2 3 
1/S, 10 3 M 1 

Puc. 3. 3aBHCHMOCTh o6panwif cKopocTH rnt~poJIH3a 
QfM<J) OT KOHQeHTpaQ1111 cy6CTpaTa B KOOpt(HHaTaX Jiarr

HYHBepa-EepKa. 

1 - 6e3 COet(HHeHHll; 2 - B IIpHcyTCTBI111 HHKOp3Hf111Jia ( 5) 
B KOHQeHTpaQHH 0.1 MM; 3 - B npwcyTcTBHH N-(2-HHT

poKCH3THJI)cyKQHHHMHf1a (2) B KOHQeHTpaQHH 0.05 MM. 

Ta6n1-14a 2. BnL-1fiHL-1e coe.QL-1HeHL-111i 1-3 1-1 5 Ha ropMo)l(e
HL-1e aKTL-1BHocrL-1 <1>A3L\rM<I> .QO 1-1 nocne .QL-1anl-13a (M±m; 
% OT KOHTpOnfl) 

HoMep ,Qo .QL-1an1-13a nocne .Q1-1an1-13a 
coeAL-1HeHL-1Sl 

1 59±6* 0 

2 

3 

5 

78±7* 

49±4* 

54±5* 

0 

0 

0 

flpHMe'ISHHe. np/1/Be,qeHb/ cpe,qHUe 3H8'-IeHMR 4-6 anb/TOB. 
Coe,quHeH/1/R ,qo6aBnRn/ll a KOH4eHTP84M/II 0.1 MM. *p<O.OS no 
cpaeHeHM/0 c npo6aMu nocne ,quan/1138. 
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paTitiMO TOpM031t1T QJYHK41t1f0 <b.Q34rM<b C KOHCT8HTOI.1 

~t~Hr~t~6~t~poBaH~t~H K;=(1. 7±0.2)x1 0-5 M, npaKTWieCKitl B 

2 pa3a MeHbwel.1, YeM y npenapara cpasHeH~t~H HltiKO

paH.Qitlna. nonyYeHHbiS pe3ynb T8Tbl n03BOnflfOT npe,Q

nonO>Kit!Tb aHT~t~arpera41110HHbli.1, aHT~t~r~t~nepreH31t1BHbli.1 

It! B830,QitlnaTaTOpHbliii3QJQJSKT ,Q8HHbiX C08,Qit1H8Hitlil!. 

ConocrasneH~t~e csoillcTB coe.Q~t~HeH~t~ill1, 2 111 3 no ~t~x 

TOKCiti'-IHOCTitl [8)111 cnoco6HOCTitllt1Hrlt161t1pOB8Tb aKTitiB

HOCTb <b.Q34rM<b ,Q88T OCHOB8Hit18 peKOMSH,QOB8Tb 

C08,Qit1H8Hit18 2 K8K Ha~t~6onee 8KTit1BHOe no cpaBHSHitlfO 

C C08,Qit1H8Hitlf1Mit11 1113, a T8K)f(8 no CpaBH8HitlfO C npe

napaTOM H~t~KopaH.Qitln. MeTO.QOM PCA ycraHosneHo 

npocrpaHCTBeHHoe crpoeH~t~e coe.Q~t~HeH~t~H 2, YTO 

no3Bon~t~r B ,QanbHei.1weM nposecr~t~ aHan~t~3 npo4ec

cos B381t1MO,Qei.1CTBitlfl ,Q8HHOrO C08,Qit1H8Hitlfl C MOne

KynHpHbiMitl Mlt1W8Hf1Mit1 C nOMOlJ..IbfO KOMnbfOTepHOro 

MO,QSnltlpOB8Hitlfl. 

Pa6ora BblnonHeHa B paMKax rocy.QapcrseHHoro 

38,Q8Hitlfl (NQ rocy,QapCTB8HHOi.1 perlt1CTp841t1111 0089-

2019-15). 
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