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rae R nmpencrapnsger coboit akaHOBYFO IIETIb, COAepIKaIIyto oT 8 mo 20 aToMOB yIiiepoaa, A MpeacTaBiseT
coboil omuH WM Oojee aHWOHOB, MMEIONINX CyMMAapHBIA 3apsg -2; wid R mpexacrammser coOoi
YETBEPTUYHBIA aMUH, UMCIOIIUH CIEAYIOMYIO (hOPMYITy:
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N
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e Kaxapii u3 R, u Ry, mpeacrapisier co0o0i alkaHOBYIO 11€T1h, COAepIKalinyo ot 8 10 20 aToMOB yriieposa,
U A mpejcTaBisieT co0oi ouH Wik 00Jiee aHMOHOB, MMEIOIIIX CYMMApPHBIH 3apsi -3.
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COEOMHEHUA N KOMMNMO3ULINKA

HacTosiwee nsobpeteHne oTHOCUTCS K COEANHEHUSAM, KOTOPbIE MOTYT ObITb NPUMEHEHbI ANS
ne4yeHunst nHeKUMn, BbI3BaHHbLIX BUpYcaMn Herpesviridae, Bupyca nanunnomMbl YenoBeka,

BakTepuanbHbIX UHEKLMIA 1 TPUBKOBBLIX MHDEKLWNA.

YpoBeHb TEXHUKU

Herpesviridae siBnsietcsa 6onbwmm cemenctsom [OHK-BUMPYCOB, KOTOPbIE BbI3bIBAOT PsSij
3aboneBaHMn 'y 4ermoBeka M Yy KMBOTHbIX. Hambonee pacnpocTpaHeHHbIMN
npeacrasuTenamu Herpesviradae, Bbi3biBaoLMM 3aboneBaHns y niogen, ABnsoTCS BUPYC
Bapuuenna-3ocTep, BUpyC InwrenHa-bapp, yuromeranosupyc, BMPYC NPOCTOro repneca

Tnna 1 1 BUpPYC NPOCTOro repneca tuna 2.

Bupyc Bapuuenna-soctep npeactaBnseT cobOM LUMPOKO pacnpOCTPaHEHHbIN BUPYC,
KOTOPbI BbI3blBAET BETPSAHYIO OCMy Y AE€TEN M ONOSICbIBAOLWMIA reprnec (OnosiCbiBaroLnin

nuwan) y B3pocnbIX.

Bupyc SnwrenHa-bapp npeacrasnsier cobon BUPYC, KOTOPbIW, Kak MNPaBuio, Bbi3blBaeT
MHEKUNOHHBIA  MOHOHYKMNE03 (KENEe3UCTYIO NUXOPaAKy), MOMUMO 3TOMO OH TakKe
accoymmpoBaH C pakoBbIMK 3ab00neBaHMsaMN, TakKUMK Kak NuMdoma Xo4XKnHa, numdoma

BepkutTa 1 pak xenyaka.

LinTomeranoBupyc €BRsSieTCA €Lle OAHUM 4YNEeHOM CeMencTBa BUPYCOB Herpesviridae.
Lnutomeranosumpyc yenoseka (LUMBY, nnn LIMB, nnu repnecsupyc yenoseka tvna 5 (MBY-
5)) npeacrtaensieT cobon BMPYC, KOTOPLIM acCOLMMPOBAH CO CIIOHHbLIMM Xernesamn U B
BOnNbLUMHCTBE CryYyaeB OCTAETCH HEe3aMeYeHHbIM Yy 340POBbIX CyObEKTOB, OA4HAKO MOXET
NpeacTaBnaTb Yrpo3y ANS XM3HU CyObekToB C OcnabneHHbIM UMMYHUTETOM, TakuxX Kak

naumeHTbl ¢ BUY, peymnmeHTbl opraHoB Npy TpaHCcnnaHTauum U HOBOPOXAEHHbIE.

Bupyc npoctoro repneca tmna 1 u BMpyC NpocToro repneca tuna 2 oba npeacrasnstoT
cobon BMpYChI, Bbi3biBaKOLMe BUPYCHOe 3abonesaHne — repnetmnyeckyto nuxopagky. Oba
BUpPYCa MOTYT Bbl3bIBaTb MHDEKLUN POTOBOW NOMOCTU U FreHUTanbHbIE MHdekummn, xots BIT-
1 Hambonee 4acTo cBA3aH C MHPEKUMSIMN POTOBOKW MOMOCTU (HaNpUMep, repnec poToBON
nonoctn), B 170 Bpemsi kak BIlM-2 Hambonee 4acTto accoummpoBaH C TeHUTanbHbIMU
MHbekyun (Hanpumep, reHuTanbHbli reprnec). Bupycbl NpoCTOro repneca Bbl3blBAKOT

MHdEKUMN, KOTOpble nopaxalT npumepHo oT 60% a0 95% B3pocnbiXx MO BCEMY MUPY
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(Chayavichitsilp P, Buckwalter JV, Krakowski AC, Friedlander SF (April 2009). "Herpes
simplex”. Pediatr Rev. 30 (4)).

epnec poToBOM NONOCTU rMaBHbIM 06pa3OM accouMMpoBaH ¢ 06nacTbio nMua wunm pta mn
MOXET NPUBOAUTbL K MOSIBNIEHUIO ManNeHbKUX BONAbIPEN, KOTOpble (POPMUPYIOT repnec ryb
(ryBHas npoctyga). Fepnec poToBOM NOMOCTM MOXET TaKKe BKNOYATb N pyrne CUMMITOMBbI,
Takve Kak BocrnaneHue ropna, nuxopagka, 6onb B Mbiyax, yBenmyeHme numdaTnyeckmx
y3r1oB, rorioBHasi 60nb 1 4yBCTBO OOLLEro HEAOMOraHusl, B OCOBEHHOCTU B TEYEHUE NEPBOro

cry4as nocne UHOULMPOBaHUS NaymeHTa.

[eHVTanbHbIV repnec rmaeHbIM 06pPa3oM acCoUMMPOBAH C reHUTanNMsaM1M 1 MOXET NPUBOAUTL
K NOSIBMEHUIO HEDOMbLLUOW CbIN B pPanioHe reHuTanun, BHYTPEHHeW nosepxHocTn Geapa,
aroguy wwvnu adyca. [lpyrue TUnuMyHble CUMNTOMbl Ha (POHE JAHHOrO BUpYyCa BKIOYAOT
6onb, 3y4, XOKEeHWE, BblAENEHNS, MNXOPaAKy, ronoBHyo 60nb, 60nb B MbiLLax, yBenmyeHme

MM aTUYECKMX Y3INOB U YyBCTBO OOLLEr0 HEA0MOraHus.

epnec poTOBOM NOMOCTU MOXHO NEYUTb NPOTUBOBUPYCHBIMW Npenapatamu, CnocobHbIMM
cokpawatb ANUTENbHOCTb MPOSIBNEHMS CUMMTOMOB, HO HE MOMHOCTbO ybusatb
COOTBETCTBYHOLLUIN BUPYC. [locne ycTpaHeHns CMMNTOMOB reprneca poTOBOW MONoCTU BUPYC
repneca (Hanpumep, BMNI-1 nnn BlMI-2) 06bI4HO COXPAHAETCA B HEAKTUBHOM COCTOSIHUN B
BETBSAX NULEBOr0 HEPBa N MOXET MEPUOANYECKN aKTMBUPOBATHCS BHOBb C MOSIBNEHWEM
repneca Ha rybax B TeX e CamblIX y4acTKax pTa unm nuuya, 4to n odar nepBnHHON NHeKLnN.
Y HEKOTOPbIX NIOAEN BUPYC COXPAHSETCS B OpraHname 6€CCUMNTOMHO, U, HECMOTPS Ha 3TO,

ero nepejadva snosfiHe BO3IMOXHa gadKe B OTCyTCTBUE CUMMMTOMOB.

FeHUTanbHbIX reprnec TakKke MOXHO IeuuTb NPOTMBOBUPYCHbIMW  MpenapaTtamu,
CrnocoBHbIMU CoKkpaLlaTb AUTENbHOCTE NposiBNeHus cumntomoB. OgHako, B OTAMYME OT
repneca pOTOBOW MOJIOCTW, OTCYTCTBYIOT Kakume-nnbo opobpeHHblie npenapartbl, KOTopbie

NONHOCTbIO YHUYTOXAKOT BUPYC B Tene YyenoBeka.

Bupyc nanuvnnombl yenoseka (BIMY) Bbi3biBaeT MHMEKUMX nanunnomaBupyca 4erioBeka,
KOTOpbI€ rMaBHbIM 06Pa3oM HE CONPOBOXAAOTCA CUMNTOMaMUN MU UCYE3aloT camm no cebe.
OpHako, B HEKOTOPbIX CnyvasiX, UHMEKUUA COXpaHAETCAa U MPUBOAUT K MNOSABIEHUIO
fopoaaBoK MM NpepakoBbiX NOpaKeHuW. lNpeapakoBble NMOPaXKEHMS MOTyT MOBbILATH
PUCK HECKONbKMX TUMOB paka, KOTOPbIe BKIIOYAIOT pak LUENKU MaTky, Bnaranuiya, norosoro
JnieHa, aHyca, pta u ropna (Ljubojevic, Suzana; Skerlev, Mihael (2014). "HPV-associated

diseases". Clinics in Dermatology. 32 (2): 227-234.). BlY gaBnaetca camou
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pacnpoCTpaHEHHOW B MUPE MHAEKUMEN, NEPEAOLLENCS NOMOBbIM NyTEM, U 6ONbLUMHCTBO
nogen sapaxalTcs B kKakon-nnbo momeHT ux xun3Hu (Milner, Danny A. (2015). Diagnostic

Pathology: Infectious diseases. Elsevier Health Sciences. p. 40).

BakTtepuanbHbie 1 rpubKoBbIE MHPEKLUN LLMPOKO pacnpoCTpaHeHbl MO BCEMY MUpyY. bbinn
paspaboTaHbl pa3nuyHble npenapaTtbl ANs NEYEHUs Takux WHAEKLUUIW, OHWU MOryT ObiTb
cneymadPuYEcKoro Unm LUMPOKOro CnekTpa AeNCTBUS NpoTUB BUAOB M LUTAMMOB BakTepun un
rpubkos.  AHTMOMOTUMKOPE3UCTEHTHOCTb, W  OCODEHHO B  NocnegHee  BpeMs
npoTmeorpmbkoBas Pe3nNCTEHTHOCTb, npeobnagaer Bce 6Oonblle U npeBpawjaeTcs B
HEYKNOHHO HapacTtawwylo npobnemy no scemy mMupy. C y4yeTOM BbILLECKA3AHHOTO,
cywecteyetr obuemmpoBas HeOOXOAMMOCTb B HOBbIX NEKAPCTBEHHbIX npenaparax,

CNOCOBHbIX MOMOYb B fleYeHUn BakTepuanbHbIX U rPUBKOBLIX NH(EKLMIA.

MNpuHMMas BO BHMMaHue oOLLyl0 pacnpoCTPaHEHHOCTb Bupyca reprneca (B 0COOEHHOCTU
BMpYyCa MpOCTOro repreca) v Bypyca nanunnombl YernoBeka, a Takke psja 3abonesaHunm,
accounmMpoOBaHHbIX C AAHHbIMU BMpYCamu, CyLEeCTBYET HeobXogMMOCTb B Tepanuu,
HaueneHHoOMW Ha JaHHble BMPYCbl, W KOTOpas cnocobHa neuntb 3aboneBaHus,

accoUMUpPOBaHHbIE C AaHHBIMY BUPYCaMM.

B nepBom acrnekTe HACTOALEro W300PETEeHUs] MPEANOXEHO COeAVHEHME, WMeloLLee

creayroLlyo dopmyny:

0 O
DI e R L OJ? (A

— -

(©opmyna ),

rae R npeacraesnsiet cobon ankaHOBYIO Lenb, cogepkallyto ot 8 go 20 atomoB yrnepoaa,
n A npeacraensieT cobon oauH nnmn 6onee aHMOHOB, UMEKLLMX CYMMaPHbIA 3apsag -2; Unu

R npeacraBnsiet co6oM HETBEPTUYHBIN aMUH, UMEIOLLNIA CREAYIOLLY hopMyny:
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rae kaxabii 3 Ra n Ry, npeacraensaet cobon ankaHoBYO Lenb, cogepxailyo ot 8 go 20
aTtoMoB yrnepoga, u A npeacrasnsieT cobon oguH unm 6onee aHMOHOB, UMEHLLMX

CyMMapHbIn 3apsag, -3.

R moxeT, Hanpumep, npeacTaBnaTb COOON NMMHENHYIO UNU Pa3BETBINEHHYIO HACbILLEHHYHO
ankaHoByIO Lienb, coaepalyyto oT 8 4o 18 aTomoB yrnepoga, Hanpumep, ot 8 4o 16 atomos
yrnepoga, Hanpumep, oT 8 go 14 atomoB yrnepojga, Hanpumep, ot 9 go 15 aromos
yrnepoaa, Hanpumep, 10 atomos yrnepoga. lNMpeanoututensHo R npegcrasnser cobown
NIMHENHYIO HaCbILEHHYIO ankaHoBY Lenb, cogepallyto oT 8 o 16 atomoB yrnepoaa,
Hanpumep, 10 aTomoB yrnepoga.

R mMoxeT, Hanpumep, NpeacTaBnsTb COOON YETBEPTUYHBLIA aMWH B COOTBETCTBUWN C
dhopmynon (la), B koTopom kaxabin U3 Ra u R, npeacraBnaetr cobOM NMHENHYO UNnu
pa3sBeTBEHHYIO HACbILLEHHYIO ankaHOoBYIO Lienb, CoaepaLlyto oT 8 oT 18 aToMoB yrnepoaa,
Hanpumep, oT 8 Ao 16 atomoB yrnepoga, Hanpumep, oT 8 Ao 14 atomoB yrnepoja,
Hanpumep, oT 9 oo 15 atomos yrnepoga, Hanpumep, 10 atomoB yrnepoaa. Kaxabin ns Ra v
Rp MoxeT npeactaBnstb COO0M NMMHENHYIO NN Pa3BETBNEHHYIO HACbILEHHYO ankaHoBYHO

Lenb, UMEIOLLYIO pasnnyHoe Y1CIo aToOMOB Yriepoga.

MpepnouytuTenbHO Kakabil M3 R, n Ry, npeacrasnsier cobon NUHENHYK HAacCbILEHHYIO
ankaHoBylo Uenb, coaepxawlyo oT 8 ao 16 aromoB yrnepoga, Hanpumep, 10 atomos

yrnepoga.

HacblleHHas nuHernHas ankaHoBas LUenb MOXET ObiTb NpeacCTaBreHa CcrneayoLllen

hopmMyIon:

N rpe n paBHO 4YMCrny MOBTOPSIIOLUMXCA 3MEMEHTOB, T.e. npeacraBnseT cobol
onpeaeneHHOe KONMWMYECTBO aTOMOB yriepoja B INWMHEWHOW ankaHoBOW Uenu. Takum

obpasom, B crniydae ecnn R npeacrasnsaet cobon ankaHOBYIO LieNb, COAEPKaLLyto OT 8 40



10

15

20 aTomoB yrrnepoga, T0 R npegnoytuTensHO npeacrasnsier cobou N rgen
NPUHUMAaET 3HadeHnsa ot 8 go 16, Hanpumep, 10. B cnydyae ecnn R npeacrasnseT cobon

YETBEPTUYHbBIN aMWH, MetoLwmin dopmyny (la), COOTBETCTBYHOLLErO ONpPeaeNieHUIO BbiLLe, TO
H
¢
H

n

A MOXET, HanpuMep, cogepXaTtb ranouaHble NOHbI, Takne kak xrnopua-notsl (Cl), Gpomna-

Ra 1 Ry npeanoytutTensHo npeacTaBnsoT cobon , TA€ N NPUHUMAET 3HaYeHUs

oT 8 8o 16, Hanpumep, 10.

noHbl (Br), noana-nonel (1)) n/vnn dtopra-mnoHsl (F7). A MOXET, Hanpumep, coagepxaTtb NOHbI
APYrMX OPraHUYeckMX U HEeOPraHWYecKkuMx KUCMOT, Takux kak cynbdat (SOs%), kapboHar
(COs?), rmapokapboHaT (HCOs'), ruapocynbdar (HSOys), auetar-moHsl (CHz:COO'), u/vnu
dopmmat-uoubl (HCOO'). B cnyyae ecnm R npepcraBnsetr cobow ankaHoBylO Lenb,
cogepxawyto oTr 8 go 20 atomoB yrnepoga, TO A NpeanoyvTUTENbHO COAEPXUT ABa
ranouaHbIX MOHA, HAaNpPUMep, ABa XNOPUA-MOHa, Takum 0Opa3omM, MMes CyMMapPHbIA 3apsij, -
2. B cnyyae ecnu R npeacraBnseT cobon YeTBEPTUYHBIN aMuH, umetomin popmyny (1a) B
COOTBETCTBUMN C MPUBEAEHHbIM BbilLE OMpefeneHnem, To A NpeanodTUTENbHO COAEPXKMUT

ABa XIOpuA-NoHa 1 ognH OPOMUA-UNOH, TakMm 0B6pasomM MMes CyMMapHbIN 3apsag -3.

MpeanoYTUTENBHO coeanHeHne popmynbl | Bbille UMEET crneayroLyo dopmyny:

201

€ TO

—

- nnn

Qopmyna ll
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Qopmyna
KacatencHo ¢dopmynel I, R npeacrasnsaetr cobon NMHENHYIO HACLILWEHHYIO ankaHOBYHO

uenb, mmerowyto 10 atomos yrnepoga; n A npeacraensieT cobon gsa Xnopua-uoHa.
KacaTtenbHo popmynel I, R npeacrasnset cobon YeTBEPTUUHbBI aMWNH, B KOTOPOM KaXabIn
m3 Ra n Rp npeacraenser cobon NMHEWHYIO ankaHoBYK Uenb, nmeowyw 10 aTomos

yrnepoaa, n A npeacrasnset coboun gBa Xnopua-noHa n oguH 6poMmna-moH.

B Apyrom BapuaHTe peanu3auun HacTOSLEro U3o0peTeHVs MPeLnoXeHO COeAVHEHME,

VMELOLLiEE CMEeaYIoLLYIO (DopMYy:

- B _ ™
O O
N AR/
- ot LA -
ioj\f‘? “.'\JLO’? A X B,
L ) } -
Qopmyna IV

rae R npeacraensier cobon ankaHoBYIO Lenb, cogepkallyto ot 8 4o 20 atomoB yrnepoaa,
n A npeacraensieT cobon oauH nnm 6onee aHMOHOB, UMEILLMX CYMMAaPHbIA 3apsag -2; Unu

R npeacraBnsiet cobon YHEeTBEPTUYHBIN aMUH, UMEIOLLMIA CRea YLy dopmMyny:

+ (la)
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rae kaxabii 3 Ra n Ry, npeacraBnsaet cobon ankaHoBYO Lenb, cogepxailyo ot 8 go 20
atomMoB yrnepoga, A npeacrtaesnser cobon ogmH unmu Gonee aHWMOHOB, WMERLLMX

CYMMAapHbIN 3apsig, -3; U rae X npyHMMaeT 3HaveHus 2, 4, 6, 8 unn 10.

R moxeT, Hanpumep, NpeacTaBnaTb COOON NMMHEMHYIO UNU Pa3BETBMNEHHYIO HACbILLEHHYHO
ankaHoByIO Lienb, coaepaLlyto oT 8 4o 18 aTomoB yrnepoga, Hanpumep, ot 8 4o 16 atomos
yrnepoga, Hanpumep, oT 8 go 14 atomoB yrnepoga, Hanpumep, ot 9 go 15 aromos
yrnepoga, Hanpumep, 10 atomos yrnepoga. lNMpeanoututensHo R npegcrasnseTr cobown
NMHENHYIO HACLILEHHYIO ankaHOBYIO Lenb, coaepxallyo oT 8 4o 16 atomoB yrneposa,

Hanpumep, 10 atomos yrnepoaa.

R moxeT, Hanpumep, npeacrtaBnaTb COOOM YETBEPTMYHBLIA aMUH B COOTBETCTBUM C
dopmyrnion (la), B kKoTopon kaxabin 3 Ra n Ry, npeacrasnaetr cobon NUHEWHYK Unu
pa3sBETBMNEHHYIO HACbILEHHYIO ankaHoBylO LUenb, cogepxawyrw ot 8 ao 18 aromos
yrnepoaa, Hanpumep, ot 8 go 16 aromoB yrnepoga, Hanpumep, oT 8 go 14 aromos
yrnepoja, Hanpumep, oT 9 go 15 aTtomoB yrnepoga, Hanpumep, 10 aTomoB yrnepoaa.
Kaxabim n3 Ra n Rp MOXET npeactaBnaTb COOOM NMHENHYIO WNN  PasBETBIEHHYIO

HaCbILLEHHYIO ankaHOBYIO LieNb, MMEIOLLYIO PasfIMYHOE YMCNO aTOMOB yrnepoaa.

MpeanoytTuTenbHO Kakabil U3 Ra n Ry npeacrasnsier cobon NMUHENHYK HAacCbILEHHYIO
ankaHoBylo Uenb, cogepxawlyto oT 8 o 16 aromos yrnepoga, Hanpumep, 10 atomos

yrnepoga.

HacblleHHas nuHenHas ankaHoBas LUenb MOXET ObiTb NpeacTaBreHa crneayoLllen

hopmMyIon:

H
¢
H ~
N rae n npeacraesnser cobOOM YMCMNO MOBTOPSIIOLUMXCA IMEMEHTOB, T.€.

npeactaeBnsieT cobon 4YMcno aTtoMOB Yrnepoja B NUHEWMHOW ankaHoBOW Uenn. Takum

obpasom, B crniydae ecnn R npeacrasnsaet cobon ankaHOBYIO Lienb, COAEpPKaLLyto OT 8 40

20 atomoB yrnepoga, To R npegnoytuTensHO npeacrasnser cobou N rgen
NPUHUMAET 3HadeHnsa ot 8 go 16, Hanpumep, 10. B cnydyae ecnn R npeacrasnseT cobon

YETBEPTUYHbBIN aMUH, MeLWMin dopmyny (1a), COOTBETCTBYHIOLLErO ONpeaeNieHUIO BbiLe, TO
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Ra n Ry npeacrasnsot cobon N | rae n npuHMMaeT 3Ha4yeHus oT 8 Jo 16,

Hanpumep, 10.

A MOXET, HanpuMep, cogepXaTtb ranouaHble NOHbI, Takne kak xnopua-noxsl (Cl), pomna-
noHbl (Br), nogna-nonsl (1) u/vinn propua-mnoHsl (F). A MOXET, Hanpumep, COAEPXKaTb NOHBbI
APYrUX OpPraHUYecKUX M HEOPraHUYECKMX KUCMOT, Takux kak cynbdat (SOs%), kapGoHar
(COs?), rugpokapboHaTt (HCOs), ruapocynbdat (HSOys), auerar-moHsl (CH:COOY) wunu
dopmumar-umoHel (HCOO). B cnyyae ecnm R npeacraesnser cobon ankaHoByko Lenb,
cogepxawyto ot 8 go 20 atomoB yrnepoga, TO A NPeAnoOYTUTENBHO COASPXKUT ABa
ranouaHbIX MOHA, HanpumMep, ABa XMOPUA-UOHA, TakuM 06pas3oM nMes CyMMapHbIn 3apsj -
2. B cnyyae ecnm R npeacrasnsaet cobon YeTBEPTUYHBIM aMuH, nmetowmin dopmyny (1a) B
COOTBETCTBUMN C MPUBEAEHHbLIM BbilLE ONpefeneHnem, To A NpeanoYTUTENbHO COAEPXMUT

ABa Xnopua-noHa n ogmH 6pomMuma-noH, Takmm obpasom, UMest CyMMapHbIN 3apsg, -3.

MpeanoYTUTENbHO coeanHeHne opmyrnbl /V BbilLe NMEET CneayroLLyo popmyny:

a a

)Y

< © /N\ /@)\ 2c1‘> 2Br,
(8]
A
|

. v
Qopmyna V

nnn

g
o ST S
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opmyna (Vi),
rae X npuHMmaet 3HadvyeHmsa 4, 8 unu 10.

B dopmyne V: R npeacraBnseT cobOM NMUHEMHYIO HACLILEHHYK) ankaHOBYHO LErb,

nmetowwyto 10 atomoB yrnepoga; n A npeacrasnsiet cobon gsa xropua-moHa.

B cbopmyne VI: R npeacrasnseTt cobom YeTBEPTUYHBIN aMWH, B KOTOPOM Kaxabi U3 Ra n Ry
npeactaensieT cobon HaCbIWEHHYIO NMHENHYIO ankaHoBYK Lenb, nmetowyo 10 atomos

yrnepoaa, n A npeacrasnset cobon gBa Xnopua-noHa n oguH 6pomMmna-moH.

3asButenem OOHapYXEHO, 4TO YKasaHHbl€ BbIWE COEAUWHEHWS, MNPEeACTaBMEHHbIE
dopmynamn [-VI, nposBnsOT HEOXMAAHHYIO aHTubakTepuanbHyio U NPOTUBOrPUOKOBYHO
aKTUBHOCTb. Be3 npuBA3KM K KOHKPETHOW TEOpuW, BbIABWMHYTa rMNOTE3a, YTO AaHHble
aHTnbakTepmnanbHas W NPOTUBOIPUOKOBAS aKTMBHOCTU MOryT ObiTb 00YyCnoBMEHbI
KOMOUWHaLUMen rpynn apomaTn4eckux TUMOSOB M KapBakpona, rpynn YeTBEPTUYHOrO aMmHa
N ANUHHOLENOYEYHbIX ankunbHbIX rpynn. Kpome Toro, KOMMNMeKcbl COEAUHEHNS COrnacHo
dopmyne I-lll ¢ BGpomom MOryT AOMOMHUTENBHO YyCUNMBaTb aHTubakTepuanbHble W

NPOTMBOrpMOKOBbLIE CBOMCTBA YKa3aHHbIX COEANHEHUN.

NMoMMMo 3TOro, 3asiBUTENEM Ha OCHOBaHUM KOMMbIOTEPHOIO MOAENUPOBAHUSA BbISIBNEHO,
YTO COeanHEHNs cornacHo doopmynam /-V/, koTopble BKMOYaoT KOMOMHALUMIO rpynn TUMOona,
KapBakpona, YeTBEPTUYHOrO amumHa W ANMHHOLUENOYEYHbIX ankaHoB Moryt obnagarb
NPOTMBOBUPYCHON aKTMBHOCTbLIO, SIBNSASACH 3PIEKTUBHLIMW MPOTMB, Hanpumep, BUPYCOB

repreca, HanpvuMep, BUPYCOB NPOCTOro repreca v Bupyca nanuniombl Yeroseka.

Bes npuBsA3KM K KOHKPETHOW TEOpUM, CYLLUECTBYET MPEANONOXEHUEe, 4YTO COeAUHEHUS
dopmynbl /-V/ cnocobHbl obnagatb HENOCPEACTBEHHOM MPOTUBOBUPYCHOW aKTUBHOCTLIO
NMPOTMB BUPYCHbIX 4acTuy AO B3aMMOAEWCTBUSA BMpyCa C KNETKOW-MULLEHbIO Gnarogaps
XUMUYECKOMY B3aMMOLEWNCTBMIO C OCHOBHbIMW BUONMOrMYECKMMM  MakpOMOMeKynamu,
Taknmu kak 6enku, nMnuabl U HykneonpoTenHbl. CoeanHenuns opmynbl /-V/ aomkHbl ObITb
CnOCOBHbI HapyllaTb PaHHIOK CTaauio B3aMMOAEWCTBMS BUpPYCa C KIETKON-MULLEHLIO,
BKIIOYMAs MNPUKPENNeHne BUpyca, B3aUMOAEWCTBME C KMETOYHbIM PELENTOPOM W
NMPOHMKHOBEHNE BMpYyCa B KMNeTKy. B xohe B3aMMOAEWCTBUA C KreTKamu, 3apakEHHbIMU
BHYTpPU BUpYyCamu, CoeauHEHNa cornacHo popmynam I-VI 4omKkHbI NPOSIBRSATE aKTUBHOCTL B

KayecTBe areHTOB, MHAYLMPYIOLLMX anonToOTUYECKYHo rmbenb KneTok.

B apyrom acnekte Hacroswero u3obpeTeHus npeanoxeHa dapmaleBTuyeckas

Komnosvuua (Hanpumep, ddapmayesTmyeckaa KoMnosuuymss Ang  4JenosBeka wunm



10

15

20

25

30

35

10

BETEepUHapHas apmaueBTMyeckas KOMMO3UUMS), cojepxalwjas CoeauMHeHue B

COOTBETCTBUU C hopmynamun /-V/ Bblwle.

dapmaveBTNHECKas KOMMO3ULUS MOXKET ObiTb NpejacTaBneHa B hopMe, NOAXOASLLEN ANS
ofHOro unu Gonee nyTel BBEAEHUS: MepopanbHOro, PeKTanbHOro, NapeHTeparnbHoro,
TpaHCAepManbHOro, BHYTPUBEHHOrO, BHYTpUapTepuanbHOro, BHYTPUKOCTHOW WHAY3MW,
BHYTpu1UepebpanbHoro, NHTpaLepebpoBEHTPUKYISIPHOTO, WHTpaTeKarnbHoro,
BHYTPUMbILLEYHOrO, NOAKOXHOTO, WHTpaBarnHanbHoro, BHYTPWOPIOLLMHHOTO,
anuaypansHoro, BHYTpULepebpanbHOro, BHYTPUKOCTHOW MHAY3UM, WHTPaBUTPeanbHoro,

TPAHCMYKO3albHOrO, 6yKKaJ'IbHOI'O Unn HasarnbHOro BBeeHnA.

dapmaueBTnyeckas KOMMO3MLUUS MOXET cojepxaTb CO€AUHEHME B COOTBETCTBUMM C
dhopmynamm /- VI, bapmauyeBTU4eCKn NPUEMNEMbIN HOCUTENb, TAKOW Kak BOAHbIA pacTBop,
HETOKCMYHbIE BCMOMOraTenbHble BELLECTBA, BKIIOYasA CONMU U KOHCEPBaHTLI, Bydepbl n TOMy

noaobHoe.

Mpumepbl  MNOAXOAALIMX BOAHbIX W HEBOAHbIX (PapmaueBTUYECKMX HOCUTENEW,
pasbaButenen, pacTBOPUTENEN WM OCHOB BKMIOYAOT BOAY, 3TaHOM, MHOrOaTOMHbIE
CNUPTbI (TakWe Kak rmULEepWH, NPONUNEHrNNKONb, NONU3TUNEHINMKONb U TOMY Nog00HOE),
KapOOKCMMETUNLENMIONO3Y U UX NOAXOASLME CMECU, pacTUTENbHble Macna (Takue kak
ONUBKOBOE MAacrno) U BBOAUMbIE MYTEM MHBEKLUN OpraHUYeCcKUe CroXHble 3dupbl, Takme

Kak aTunoneart.

MpumMepbl  apmaleBTUYECKM MPUEMIEMbIX BCMOMOraTenbHbIX BELLECTB  BKIOYAKOT
aHTUaaresvBbl, CBA3YIOLLME BELLECTBA, BELLECTBA MOKPbITUS, Kpacutenu, paspbIXnuTeny,
apomarumyeckme fo0aBkM, MMULaHTbI, CKOMb3ALLME BELLEeCTBa, KOHCEPBaHTbl, COPOEHTHI U

nogcnactutenu.

dapmaueBTUHECKME KOMMO3ULMM COMMAacHO HacTosILeMy M30OPETEHMIO Takke MOryT
copepxatb A00aBKM, TakMe Kak, HO HE OrpaHNYMBAsCb UMW, KOHCEPBAaHTbI, CMa4nBaroLme
areHTbl, AMYNbrMpyoLLME areHTbl, NTOBEPXHOCTHO-AKTMBHbIE BELLECTBA U AUCNEPrMpyoLme
areHTbl. AHTMBakTepmaneHble N NPOTUBOrPUOKOBLIE areHTbl MOryT ObiTb A0O0aBneHbl AN
npeaoTBpaLLEHNS pocTa MUKPOOOB 1 BKITHOHAKOT, HANPUMEP, M-Kpe3or, 6EH3MNOBbIN CNnPT,
napabeH, xnopbytaHon, ¢eHon, COpOWHOBYHD KUCMOTY UM TOMYy nopobHble. B crniyyae
A00aBNeHNs KOHCEpBaHTa MPEANOYTUTENBHLIMU SBNSATCA OEH3UNOoBLIN CNVPT, eHOon

WWNn M-Kpeson; oaHako, BbIOOp KOHCEpBaHTa HMKakuMm obpa3om He OrpaHMYeH AaHHbIMU
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npumMepamu. Kpome TOro, MoXeT ObITb enaTenbHO Jo0aBneHne N30TOHMYECKMX areHToB,

TaKUX Kak caxapa, HaTpusi Xropug 1 ToMy nogobHbIX.

dapmaueBTnyeckas KoMnos3nUms, NOAXOAALLAA ANS NepPOopanbHOro BBELEHUS, MOXET ObITb
npeacrasneHa, Hanpumep, B popme TabneTkn, Nunionu, dopmMe C NOKPbITUEM C Caxapom,
MOpPOLLKa, Kancynbl, XMAKOCTU, Fens, cMpona, B3BeCU, CYCNeH3nn, KpaxmarbHOW Kancynbl
(cachet) n Tomy nogobHoe. Komnosamuymsi MOXET cogepxaTb apmMaleBTUHECKU
npueMnemMbI HOCUTENb, HAaNPUMep, NUNOCOMbI, NaKTO3y, TPeranosy, caxaposy, MaHHUTOn,
KCUNWUTOM, KPUCTanmMyeckyro LUEnmonosy, XUTo3aH, Kanbuus kapboHar, Tanbk, OKCcuj

TUTaHa, ANOKCUA KPEMHUS U TOMY nogobHoe.

dapmaueBTnyeckas KOMNo3uUms MoXeT ObiTb NonyyeHa, Hanpumep, nyTem obbeinHeHns
COEAMHEHUN COrMacHO HacTosLeMY W300peTeHnto C TBEPAbIM BCMNOMOraTenbHbIM
BELLECTBOM, TOHKOIro M3Mernb4YeHUs cMecu (Npy HeoBXOAMMOCTUN) N MOMELLEHWNS B Kancyny,
Hanpumep, B MSArKYI0 FepMETUYHYIO Karcyrny, COCTOSLLYIO W3 >KeNnaTMHOBOW Karncynbl,
XenaTuHa W NOKpbITUA (Hanpumep, ruuepuHa unu copbuTtona) unn u3 KoMMno3vyum
Kancynbl, NOAXOASALLEN ANs BEreTapmaHues. B crniyyae markon kancynbl KOMMO3ULMS MOXET
OblTb pacTBOpeHa WnuM CycrneHaupoBaHa B MOAXOASLUEN XUAKOCTW, TaKOW KaK >XUPHOE
Macro, XXUAKWA napaduH UNn XXUAKAN NONUITUNEHTTINKONb, BMECTE CO CTabunm3aTtopom

unu 6e3 Hero.

B napyrom acnekte HacTosWero W300peTeHuss NpeanoXeHo COeAWHEHVWEe  Unu
thapmaLeBTUYeckas KOMMO3ULUUS B COOTBETCTBMWU C NMPUBEAEHHLIM Bbille OnpeseneHnem

AnAa NpyuMeHeHnA B KavyeCcTBe NekapCTBeHHOro cpeacrea.

B apyrom acnekte HacToslero U300peTeHuss MpenrioXXeHo COeAWHEHVWEe  Unu
hapmaLeBTUYeckas KOMMO3ULUS B COOTBETCTBMU C NPUBEAEHHbLIM Bbille OnpeseneHnem
ANA NPYMEHEHNs B NeYeHun UHGEKUMIA BUpyca repneca, BApyca nanunmiomMbl YernoBeka,

BakTepuanbHbIX MHPEKLNA n/nnu rpubkoBbIX MH(EKUMIA.

Bupyc repneca moxeT npegcrasnaTtb cobon oauH unu 6onee BUPYycoOB NPOCTOro reprneca,
BUpYyC npoctoro repneca tuna 1 (BlI-1), supyc npoctoro repneca tuna 2 (BI-2), supyc
Bapuyenna-soctep (BB3), supyc SnwrenHa-bapp, yutomeranosmpyc, pO3€0onoBupyc,
repnecBMpyc, acCoLMMpOBaHHbIN C capkoMon KanoLum, repnecBupycChbl XKMBOTHbIX, TaKUE Kak

BUPYC nceBaobeLleHCTBa U repnecBnpyc KpYnHOro poraTtoro ckota tuna 1.
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MpeanoyTUTENbEHO BUMPYC reprneca npeacrasndeTr cobon BUPYC NPOCTOro repreca
(Hanpumep, BUPYC NPOCTOro repneca tuna 1 unu BUpYC NPOCTOro repneca tuna 2) unm

LuUTOMEranoBupyc.

BakTepuanbHble HEKLMN MOTYT BKMIOYaTh MHAEKL UM, BbI3BaHHbIE rPaMMNONOoXATENbHBIMU

W/unu rpamoTpuLaTenbHbIMU BakTepusamMu.

BakrepmanbHble nHdekumn moryT 6biTb Bbi3BaHbI, Hanpumep, baktepuamu Staphylococcus

aureus wvwnu Salmonella enterica.

FpnbKOBbIE MHPEKLMN MOTYT NPeACTaBnNsTe COOON NOBEPXHOCTHbLIE MUKO3bl, MUKO3bl KOXW,

NOAKOXHbIE MUKO3bl N/UITN CUCTEMHbIE MUKO3bI.

pubkosble nHdekymn moryT BbiTb BbI3BaHbI, Hanpumep, Candida albicans.

B Apyrom acnekrte HacTosiLero M3obpeTeHns NpeanoxeHo NpUMeHeHNe COeaNHEHNS UMK
thapmaLeBTUYECKON KOMMO3ULMN B COOTBETCTBUM C NMPUBEAEHHBIM BbiLLE ONPeeneHnemM B
NOMNy4YeHN NEeKapCTBEHHOIO CPEACTBa AN NeveHua UHEeKUUin Bupyca reprneca, Bmpyca

nanunnombl Yenoseka, HakrepmanbHbiX MHOEKLUUIA W/ IPUOKOBBIX MHADEKLWIA.

Bupyc repneca moxeT npeacrtasnaTtb cobon oauH unu 6onee BUPYycoOB NPOCTOro reprneca,
BUpYC npoctoro repneca tuna 1 (BII-1), Bupyc npoctoro repneca tuna 2 (BI-2), supyc
Bapuyenna-socrep (BB3), Bupyc SOnwrenHa-bapp, uyutomeranosumpyc, pO3€0onoBupyc,
repnecesupyc, accoymMmpoBaHHbIn C capkomMon Kanowm, repnecBmpyChbl XXMBOTHbIX, TaKUe Kak

BUPYC nceBaobeLleHCTBa 1 repnecBUpyC KPYNHOro poraToro ckota tuna 1.

MpeanoytTUTENbHO BUMPYC reprneca npeacrasndeT cobOM BMPYC NPOCTOro repreca
(Hanpumep, BUPYC NPOCTOro repneca tuna 1 unu BUPYC NPOCTOro repneca tuna 2) vunm

LuUTOMEranoBupyc.

BakTepuanbHble MHEKLMU MOTYT BKMIOYaTb MHAEKL UM, BbI3BAHHbIE rPaMMONOoXATENbHBIMU

Wunu rpamoTpuLaTenbHbIMU BakTepusmu.

BakrepmanbHble nHdekumm moryT 6biTb Bbi3BaHbI, HAaNpumep, 6aktepuamun Staphylococcus

aureus wvwnu Salmonella enterica.
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MpnbkoBble MHMeKUMN MOTyT MpPeacTaBnsiTb COOOM MOBEPXHOCTHLIA MUKO3, MUKO3 KOXW,

NoAKOXHbIA MUKO3 /UM CUCTEMHBIA MUKO3.

pubkoBble nHdekun moryT ObiTb Bbi3BaHbl, Hanpumep, Candida albicans.

B elje ogHOM acnekTe HacTosiLwero n3obpeteHns npeanoXeH cnocod neveHmst nHdekymnn
BMpyCa repneca, Bupyca nanvnnombl 4enoseka, OakTepuanbHbIX WHOEKUUA n/unm
rPMOKOBBIX MHMEKUMA, COAEpXKaWUX CTaauio BBEAEHUS CYObEeKTy COeAWHEHUS wunu

hapmaLeBTUYECKON KOMMNO3MLMM B COOTBETCTBUN C NPUBEAEHHBIM BbiLLE ONpeaeneHnem.

Bupyc repneca moxeTt npeacrasnaTtb cobon oauH nnu 6onee BMpycoB NpoCcToro repneca,
BUpyc npoctoro repneca tuna 1 (BlIM-1), supyc npocroro repneca tuna 2 (BIMlr-2), smpyc
Bapuuenna-soctep (BB3), Bupyc OnwrenHa-bapp, uyuTomeranosupyc, po3eonoBupyc,
repnecempyc, acCoLMMpoBaHHbIN C capkoMon KanoLum, repnecBupycChbl XXMBOTHbIX, TaKUE Kak

BUPYC NceBA0GELLEHCTBA U reprnecBnpyC KPYMHOro poraTtoro ckoTa Tuna 1.

MpeanoytTUTENbHO BUMPYC reprneca npeacrasnsaeT coboM BMPYC NPOCTOro repreca
(Hanpumep, BUPYC NPOCTOro repneca tuna 1 unu BUPYC NPOCTOro repneca tuna 2) vunm

LUUTOMEranoBupyc.

BakTepuanbHble  MHMEKUMM  MOryT  BKMOYaTb  MHMEKUUWM, KOTOpble  Bbi3BaHbl

rPamMnonoXUTENbHLIMU UW/UNK rpamMoTpULaTenbHbIMU BakTepUsMU.

BakrepmanbHble nHdekymm moryT 6biTb Bbi3BaHbI, HAaNpumep, baktepuamu Staphylococcus

aureus wwnu Salmonella enterica.

prBKOBbLIE NHPEKLMU MOTYT NPeAcTaBnsTs COO0N NOBEPXHOCTHbLIE MUKO3bl, MUKO3bl KOXW,

MOAKOXHbIE MUKO3bl U/ CUCTEMHbIE MUKO3bI.
prbkoBble nHdeKkUMn MmoryT BbiTb Bbl3BaHbl, Hanpumep, Candida albicans.
B ewe ogHOM acnekte HacTosero MW300peTeHnss nNpeanoxeH cnocod nonyvyeHus

COEANHEHUA, COOTBETCTBYIOLUMX MPUBELEHHOMY BbIlE onpegeneHuto B dopmynax /-,

BKIMIOYAIOLLMIA creayoLme cTagum:
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i) npoeeaeHne peakuyun kapsakpona ¢ R,CH>COCI ¢ nonyyeHnem coeauHeHns, nMeroLLero
0
|

thopmyny: (gpopmyna VII), rpe Rz npeacrasnsiet cobon ranoreH,

Hanpumep, Xrnop unu 6pom;

—N/R\N—
\
i) NnpoBeaeHNe peakynun CoeguHeHns, nvetoero oopmyny / (copmyna Vi),
o}
F? YR,

o

C COE€AUHEHWEM, UMELWMM dopMyIy (¢popmyna VII) ¢ nonydeHnem
O

NERG -

COENHEHUSA, nmeroLero popmyny (gbopmyna IX),

rae R npeacraenser cobon ankaHoBYIO Lienb, cogepkallyto ot 8 4o 20 aTomMoB yrnepoaa;

unu R npeacraesnseT cobon YeTBEPTUYHBIA aMUH, UMEIOLLMIA CNEAYIOLLYIO chopMyny:

Rs
XN R
N
+ (Ia),

rae kaxabii 3 Ra n Ry, npeacraBnsaet cobon ankaHoBYO Lenb, cogepxailyto oT 8 go 20

aToMOB yrnepoaa;

i) nposegeHne peakymn tTumona ¢ RCH>COCI ¢ nonyyeHnem COeaMHEHUS, MMEIOLEro

thopmyny

O

o™

Ry
(popmyna X),

rae Rz npeacraensieT cobom ranoreH, Hanpumep, xnop nnmn 6pom;
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V) NpoOBeAEHNEe peakuun COeAUHEHUs, umerowero opmyny

R
(gpopmyna [X), C coeguvHeHueMm, umerwum dopmyny 2(qbop/wyna X), ¢C

nony4eHnemM KOHEYHOro NpoayKTa, MMetoLlero opmyny

O

O
¢ RN, A

+

(Popmyna /),

rae R npeacraenser cobon ankaHoByO Lienb, cogepkallyto ot 8 4o 20 aToMoB yrnepoaa;
n A npeacraenseT cobor oauH Unmn 6onee aHMOHOB, UMEIOLLMX CYMMAaPHbIA 3apsag -2; Unu

R npeacraBnsieT cobon YeTBEPTUYHBIN aMUH, UMEIOLLMIA Crea YLy doopmyny:

Rs
X R
N
+ (1a),

rae kaxabin n3 Ry n Ry npeacraBnaoT cobon ankaHoBYO Lenb, cogepxawyyto ot 8 go 20
aTtoMmoB yrnepoga, U A npeacraensieT cobonm oguH unm Oonee aHMOHOB, UMEHLLUX

CYMMapHbI 3apsag, -3.

R moXxeT, Hanpumep, NpeacTaBnaTb COOON NMMHENMHYKD UNU Pa3BETBMNEHHYIO HACLILLEHHYHO
ankaHoBYIO Lenb, coaepxaLlyto oT 8 4o 18 aToMoB yrnepoga, Hanpumep, ot 8 4o 16 atomos
yrnepoga, Hanpumep, oT 8 go 14 aromoB yrnepoga, Hanpumep, otr 9 o 15 aromos
yrnepoga, Hanpumep, 10 atomos yrnepoga. lNMpeanoytutensHo R npegcrasnsieT cobown
HaCbILEHHYIO NIMHENHYIO ankaHoBYIO Lenb, cogepxawylo ot 8 oo 16 atomoB yrnepoaa,

Hanpumep, 10 atomos yrnepoaa.
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R moxeT, Hanpumep, npeacTtaBnATb COOOM YETBEPTMYHBLIA aMUH B COOTBETCTBUM C
dopmyrnon (1a), B koTopom Ra 1 Rp npeacraensioT cobon NMUHENHYIO UM Pa3BETBIEHHYHO
HaCbILLEHHYIO ankaHOBYIO Lenb, cogepxallyto oT 8 4o 18 aToMOB yrnepoga, Hanpumep, oT
8 no 16 atomoB yrnepoga, Hanpumep, oT 8 40 14 atoMOB yrnepoga, Hanpumep, ot 9 50 15
atomoB yrnepoaa, Hanpumep, 10 atomos yrnepoga. Kaxgbin ms Ra m R, MOXeT
npeacTaBnaTe COOON NMHEWMHYIO UMW Pa3BETBIEHHYIO HAaCbILWEHHYKO ankaHoBylo Lenb,
UMEIOLLYIO PasfiMyHOe 4nCno aTtomoB yrnepoga. [MpeanoytutenbHO Kaabil U3 Ra 1 Rp
npeacTasnsieT cob0M NUHENHYIO HACLILLEHHYIO ankaHoBYIO Lienb, cogepxailyto ot 8 o 16

aTomoB yrnepoga, Hanpumep, 10 atomos yrnepoga.

HacbilweHHasa nuHenHas ankaHoBas LUenb MOXeT ObiTb npeacTaBneHa CcrneayoLllen

hopmyion:

)

npeacraesnseTr cobon onpefeneHHoe 4MCcrno aTtoMoB yrnepoja B NUHEMHOW ankaHoBOW

, TAe n npeacrtaBnser CcobOM YMCNO MNOBTOPSIIOLMXCA 3BEHLEB, T.€.

uenn. Takmm obpasom, B cnydyae ecnu R npeacraesnsier cobon ankaHoByk LeMb,

cogepkawyyto ot 8 4o 20 atomMoB yrnepoga, To R npeanoyTuTensHO NpeacTaBnseT cobomn

th

npeactaBnseT cobon YEeTBEPTUYHBIA aMuH, umerowmin copmyny (la) B COOTBETCTBUM C

, TA€ N NpUHUMaEeT 3HadeHus oT 8 fo 16, Hanpumep, 10. B cnyvyae ecnu R

NPUBEAEHHBLIM BbILLIE OnpeaeneHnem, To R, u Ry NpeanoytuTensHO NpeacTaBnaT cobomn
H
¢
H

n

B cny4yae ecnn R npeacrasnsiet cobom ankaHoByo Lenb, cogepxxawtyto ot 8 4o 20 atomos

, TA€ N NMPUHUMAET 3HadeHus oT 8 o 16, Hanpumep, 10.

yrnepoaa, cnoco® MOXEeT BKMYaTb AOMOMHUTENBHYK CTaAui0 MNPOBEAEHUSA peakuyuu
R
R1f SR
1
coeguHeHus, umerowlero doopmyny (gbopmyna Xli), ¢ 4eTblpbMs MOSbHbIMM

JKkBMBaneHtamn aguMmetmnamMmmHa ¢ nonyvYeHnem TPpeTU4HOro aguamMmuHa, Uumerollero

R
—N~ SN—

/ \
crneayioLyto hopmyny (popmyna Vi),
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rae R¢ npeacraensieT cobom ankaHoByo Lenb, cogepxailyto ot 8 1o 20 atomoB yrnepoaa,
n Ry npegcraenseT cobon ranoreH, Hanpumep, 6pom nnn xnop; n R npeacrasnsaet cobon

ankaHoBylo Lenb, coaepkallyto ot 8 ao 20 atomos yrnepoga.

B cnyyae ecnun R npeacraBnsetr cobOM YETBEPTUYHLIM aMWH, UMEKOLMA CREeLYIOLYHO

dopmyny:

+ (la),

rae kaxabin n3 Ry n Ry npeacrasnsaoT cobon ankaHoBYO Lienb, cogepalyyto ot 8 go 20
aToMOB yrrepoaa, crnocob MOXET BKNoYaTb AOMOMHUTENbHYIO CTagul0 NPOBELEHMS
R
R,If C\‘“‘ R1
peakunn COefuHEHUNd, UMeloLero dopmyny (gpopmyna Xl), ¢ Tpems
MOMNbHBIMW  3KBMBANEHTaMn AUMETUNAMUMHA C MOMYYEHWEM YETBEPTUYHOMO amMuHa,

R
NP

N \
/+\

—_N
/

MMeIoLLEro criegyroLyto doopmyny (cbopmyna Ib),

rae Rc npeacraensieT cobom ankaHoByo Lenb, cogepailyto ot 8 4o 20 aToMoB yrnepoaa,
n Ry npeacraensieT cobon ranoreH, Hanpumep, 6pomM nnm xXnop; 1 rae kaxabii 3 Ra u Ry

npeacrtaenseT cobon ankaHoBYIO Lenb, cogepxxallyto ot 8 go 20 aToMoB yriepoaa.

O6e peakymmn ctagun Il n IV moryT 6bITb NpoBeaeHbl Npu Temnepartype -10°C.

Cnocob MOXeT AOMONHUTENLHO BKMKOYaTb OA4HY unu bonee ctaguni pasgeneHus u/unm
3KCTPaKUMW,  Hanpumep, CTagusa  pasgeneHns  MOXET  BKMYaTb  KOMOHOYHYHO
Xpomartorpauio, XUAKOCTHYO XpoMaTorpadmio HU3KOro AaBneHusi, BbICOKOI(MEKTUBHYHO
XMAKOCTHYIO XpomaTorpaduio 1 Tomy nogobHoe. CTagmsi OUUCTKM MOXET BKMNOYaTb
CTaHZapTHbIE MPOLECChl OYMCTKM, U3BECTHbIE B AaHHOW OOnactu TEXHWKW, Hanpumep,
uUnbTpaUuio, BbiNapMBaHUe, XUAKOMA3HYO 3KCTPAKUMIO, KpucTannusauuw, agcopbuuio,

nepekpucTannmsayuio, Xxpomartorpaduio, AUCTUNNSLMIO 1 TOMY nogobHoe.

B ewe ogHOM acnekre HacTosiLero u3obpeTeHus npeanoxeH cnocob nonyyYyeHus

coeguHeHusa, wumerowero dopmyny /V-VI B COOTBETCTBUM C MPUBEAEHHbLIM BblLE
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onpegeneHvem, rae ykasaHHbil cnoco® BKMOYaeT NpoBeAeHMe peakuun (Hanpumep,

komnnekcoobpasoBaHus) COeAMHEHS, UMEIoLLEro hopmyny

o 0
5\0){,\@5’ RQ@’L}LOQ [A]

(DPopmyna |),

c 6pOMOM C Mony4YeHMemM CoeaANHEHNS, MetoLLero opmyny

r ™

0]

voRA/ D
< Dk/l:“/ \N\/ILO Al 7~

2 Br2

(popmyna IV),

rae R npeacraensier cobon ankaHoBYIO Lenb, cogepkallyto ot 8 4o 20 atomoB yrnepoaa,
n A npeacraensieT cobor oauH nnmn 6onee aHMOHOB, UMEIOLLMX CYMMAapPHbIA 3apsag -2; Unu

R npeacraBnsiet cobon YeTBEPTUYHBIN aMUH, UMEIOLLMIA CRea YLy dopmyny:

Rs
X R
N
* (/a),

roe kaxabii 3 Ry n Ry, npeacraBnaet cobon ankaHoBYO Lenb, cogepxailyo ot 8 go 20
aTtoMmoB yrnepoga, u A npeacrtasnsieT cobon oguH unm 6onee aHMOHOB, UMEHLLUX

CYMMapHbI 3apsg, -3.

B ewe ogHOM acnekre HacTosLero u3obpeTeHus npeanoxeH cnocob nonyyYyeHus

COEeAMHEHUS, MPUBEAEHHbIV MO CYLLECTBY B HACTOSILLEM OMUCaHMK CO CCbINKOM Ha curypy

1, cburypy 2 nnu courypy 3.
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B elle 0AHOM acnekTe HaCTOALEro U3o0peTeHUs MPEANIOKEHO COEAVHEHUE, MMEetoLLee

crepyroLwyo opmyny:

0 O

o )l\)m’f’ R“‘\‘r;lf\)-l\o (A

+

(qpopmyna I)
rae R npeacraensieTr cobon ankaHosyko Uenb, cogepxawyro ot 8 go 20 atomos
yrnepoaa; n A npeacrasndetr cobon oguH unm 6onee aHMOHOB, MMEKLMX CYMMapHbIA

3apsag -2; wnm R npeacraBnsieT coOOM YETBEPTUYHBLIA aMWH, MMEKOLMA CNeayoLLyro

chopmyny:

+ (la),

roe kaxabii 3 Ra n Ry, npeacraBnsaet cobon ankaHoBYIO Lenb, cogepxailyto ot 8 go 20
aTtoMoB yrnepoga, u A npeacrasnser cobon oguH unu Gonee aHMOHOB, UMEHOLLMX

CYMMapHbI 3apsg, -3;

n Npu 3TOM yKa3aHHoOe coejuHeHune HeobsA3aTenbHO npeacrasneHo B BUAE KOMNMeKca C

6pomom.

Hanee HacToswee unsobpeteHne Oyper onucaHo 6Gonee nogpobHO CO CCbITKOWM Ha

NPUNOXEHHbIE YepTexu, cdurypbl 1-7, rae

Ha durype 1 nsobpaxkeH npumep cnocoba CUHTE3a COELUHEHUS COrMacHO HacTosiemMy

n3oBpeTeHMIO.

Ha cdurype 2 mnsobpaxeH npumep crnocoba CUHTE3a eLlé O4HOro COeAVHEHUSI COrnmacHo

HacTosLWeMY N306peTeHNIo.



10

15

20

25

20

Ha curype 3 mnsobpaxeH npumep crnocoba CUHTE3a eLlé O4HOro COeAVHEHUSI COrnmacHo

HacToseMy n3obpeTeHnto.

Ha cdurype 4 nsobpaxeHbl pesynbTarbl UCCNEfOBaHNA Ha LUTOTOKCUYHOCTb COEAUNHEHNS
CornacHo Hacrosiemy M30o0peTeHnto B KoHUeHTpauusax ot 0 mkr/mn go 50 mkr/mn Ha
knetkax Vero u BnusiHNE COEAUHEHMS HacTOSLEro n3obpeTeHns Ha pacnpocTpaHeHne u

6nawkoobpasoBaHme BUpYca NPOCTOro reprneca tuna 1 B knetkax Vero.

Ha dwurype 5 usobparkeHbl pesynbraTtbl UCCNEAOBAHUS Ha LUTOTOKCUYHOCTb APYroro
COEANHEHUS COrnacHo HacTosLweMy M300peTeHnto B KoHUeHTpauusax ot 0 mkr/mn go 100
MKF/MIT Ha knetkax Vero n BNUSHWE [APYroro COEAMHEHUSA COrnacHO HacToswemy
n306peTeHunto Ha pacnpocTpaHeHne n bnawkoobpasosaHme BMpyca NPOCTOro reprneca tuna

1 B kneTkax Vero.

Ha durype 6 unsobpaweHbl pesynbTaTbl UCCNEAOBAHMS HA LUTOTOKCUYHOCTb ApPYroro
COEAMHEHUs COrnacHo HacToswemMy n3obpeTeHnto B koHUeHTpaumsax ot 0 mkr/mn go 100

MKI/Mn Ha kneTkax Vero.

Ha dcurype 7 nsobpaxeHbl pesynbTaTbl BIMSHUA COEAWMHEHWN COrnacHO HacTosLemy

ns3obpeTteHunto Ha bnswkoobpasoBaHue BMpyca ocrnoBakymHbl B knetkax BSC 40.
Cnoco6 nony4yeHusa coeguHEHUA COrnacHO HaCTosALEMY U300 peTeHunio
CoeauHeHue 2

N'-{2-[2-meTnn-5-(nponan-2-un)deHoken]-2-okcoatun}-N' N’ N'° N'%-tetpametun-N"-{2-

[5-meTun-2-(nponaH-2-un)deHokcn]-2-okcoatuniaekan-1,10-6uc(ammoHnmn) auxnopug

Ha durype 1 nsobpaxer npumep cnocoba cnHtesa CoegnHeHns 2, KOTOpoe NpeacTaBnsaeT
cobon coegnHEHNE COrMacHO HACTOSILLEMY U30OPETEHUIO B COOTBETCTBUN C ONPELENEHNEM

no coopmyne |l Boiwe.

Ha nepson ctagun 1,10-gubpomaekaH (CoegmnHeHne 5) nogsepratoT B3aUMOLAENCTBUIO C 4
MOSbHbIMU 3KBMBaNeHTamu AnmeTunamuHa c nosfy4YeHnem 1,10-
Buc(aumeTunammHo)aekaHa (CoegnHenue 6). Peakuyuto nposoaat npu 4-5° C B 6eH3one,
Nnocre 4Yero crnegyeTt CTagns 3KCTPakUMM KUCNOTON ¢ nocnegyrowen obpaboTkon WenoYvsio
N 3KCTpaKUMEn ANSTUNOBbIM 3PUpomM. M3BrnedyeHHble pakuynm cywat Hag cynbgaTom

MarHusi 1 3aTemM O4YULLAIOT C MOMOLLbIO BaKyyM-MNEePEroHKN.
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Ha BTopon cragum kapsakpon (2-metun-5-(1-metunatun)-cdeHon) (CoeaunHenune 7)
noABeprawT B3aUMOAEUCTBUIO C XNopaueTunxnopugom c nonyvyeHnem CoeguHeHus 8.
Peakyuio nposogat npu -10° C B TeueHne 1 yaca n 3aTem OCyLLECTBNAIOT NepemMeLlBaHne
npv KOMHaTHOW TemnepaType B TeyeHne 5 yacos. PeakynoHHy CMECb 3aTeM NpOMbIBaOT
KMCNOTOM € nocrnegywowen obpaboTtkon Hatpusa OukapboHaTtom, a 3arem BOAOMW.
OpraHunyeckui Cron cyliart Hag cynbdartom HaTpus, PuUnbTPYIOT N PacTBOPUTENb YAANSAIOT

noj BaKyyMOM.

Ha Tpetben cragum CoegunHeHne 8 nopsepraior B3ammogenmctsmwo ¢ 1,10-
Buc(aumeTunamuHo)aekaHom (CoeanHeHne 6) ¢ nonyyeHnem CoegumHeHusa 9. Peakuyuto
nposoaat npu kuneHnn CoeamnHeHunsa 6 n CoeauHeHns 8 B 6eHsone B TeyeHne 15 MUHYT 1
3aTeM peakUMOHHYIO CMEChb OCTAaBMAIOT NPW KOMHaTHOW TeMneparype B Te4eHue 24 4yacos.
3aTem B peakynoHHYo cmechb A00aBNSAOT aTUNaueTaT, BEPXHUA CNOW YAAnSaIoT, a8 HWKHUN
CNoW BbIAENSAIOT B BUAE octaTka. [lanee octatok (coaepxawymn CoeanHeHme 9) ncnonb3yoT

Ha NATON CTaguun.

Ha yetBepton ctragumu Tumon (2-nsonponun-5-metundgexon) (CoeaguHeHune 10) nogsepratoT
B3aMMOAEWCTBUIO C XxnopaueTtunxnopmgom c nonydeHnem CoeaumHeHns 11. Peakuyuto
nposoaat npu -10 C B TedyeHne 1 vyaca M 3arem OCYLLECTBNAT NepemMelumBaHne npwm
KOMHaTHOW TemnepaTtype B TeyeHue 5 yacoB. 3areM peakUMOHHYIO CMECb MPOMbIBAIOT
KMCNOTOM € nocrnegyowen obpaboTkon Hatpua OukapboHaTtom, a 3aremM BOAOMW.
OpraHnyeckun Crnon cyliat Hag cynbdaTtom HaTpusi, PunbTPYIOT N PacTBOPUTENb YAANSAIOT

noA BaKyyMOM.

Ha nsaton ctagum octatok n3 Tpetben cragum (cogepxawmn CoegmnHeHune 9) nogsepratoT
B3aNMOAENCTBUIO C coegunHeHnem 11 ¢ nonyvyeHmem KoHevHoro npoaykra: CoegnHeHne 2.
Peakuyuio nposoaaT npu knneHun CoeamHenna 9 n 11 B 6eH3one B TeueHne 15 MUHYT 1
3aTeM pPeakUMOHHYIO CMEChb OCTaBMSIOT NPW KOMHaTHOW TeMnepaTtype B TeYEHne 24 4acos.
3atem B peakuyNoHHY cMmechb A00aBNSOT aTUNayeTaT, BEPXHUIN CNOW YAAnsoT, a HWKHUN

Crow BbIAENSAOT B BUAE OcTaTka.

Mony4YeHHbIN OCTaToOK 3aTeM pacTBOPSIOT B aueToHe u CoefuHeHue 2 ocaxaatoT nyTem

nobaBneHns a4nMaTnnoBoro acupa.

CneayeT NoHUMaTh, YTO B cnocob Takke MOryT ObiTb BKIOYEHbI AOMNOMNHUTENbHbIE CTaaUN
OYMCTKU U pasfeneHusl, Hanpumep, MeXay KaxKaoM U3 yKazaHHbIX BbiLLe CTaaui, a Takke no

OKOH4YaHMM cnocoba ansa OYMNCTKM KOHEYHOro coeauHenus (CoegnHeHns 2).
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Cragun pasgeneHma MOryT BKMOYaTb CTaguu NPOBEAEHUS KONOHOYHOW Xpomartorpaduu,
XMNOKOCTHOM XpomarorpaddMm HU3KOrO AaBIiEHUS, BbICOKOI(PDEKTUBHON KMAKOCTHON
xpomarorpacum n Tomy nogobHoe. CTagum OUMCTKM MOTYT BKMKOYaTb CTaHAapTHblE
MPOLECChl OYUCTKU, M3BECTHbIE B AaHHOW OBNacTu TEXHWKM, Hanpumep, unbTpauuio,
BbiNapusaHue, XnakodasHyro 3KCTpakyuio, KpucTannusaymio, agcopbuyuio,

nepekpucTannmsayuio, Xxpomarorpaduto, AUCTUNNSLMIO U TOMY NogobHoe.

CoepfunHeHWe 2 BblAensnm B BUAE rMrpoCKONMYHOro NopoLLKa KOPUYHEBOTO LiBETa MMEIOLLETO

creayoLme xapakTepucTuKu.
BHeLUHWIA BUA: T1rPOCKOMWUYHBIN NOPOLLOK KOPUYHEBOIO LiBETA
MonekynspHasa dpopmyna: CasHes2N204Cl2

MonekynspHas macca: 681,81 r/monb

Temneparypa nnasnexus: 92-96 °C

pH BogHoro pacreopa = 6

PacTBOpPMMOCTb. pacTBOPMMO B BOAE, aLETOHE, aueTOHWUTpUre, AUMETUNCYnbgoKcuae

(AMCO); HepacTBOPMMO B AM3TUNOBOM 3dupe, STUnayeTare u rekcaHe.

"H AMP (OMCO/CCls — 1/3) § 1,18 (d, 6H, -CHa), 1,22 (d, 6H, -CHa), 1,37-1,40 (m, 12H, -
CHy-), 1,81-1,85 (m, 4H, -CHz-), 2,17 (s, 3H, Ar-CHa), 2,32 (s, 3H, Ar-CHs), 2,87 (g, 1H, -
CH), 3,04 (q, 1H, -CH), 3,47 (s, 12H, +N(CH)2), 3,80-3,85 (m, 4H, +N-CHy), 5,33 (s, 4H, -
(C=0)-CHx-N+), 6,96-7,02 (m, 4H, Ar-H), 7,16-7,20 (m, 2H, Ar-H).

CoeauHeHue 4
OnoépoMoOBbIN KOMIMIEKC

N'-{2-[2-meTnn-5-(nponan-2-un)deHokcu]-2-okcoatun}-N' N’ N N'%-retpameTun-N"-{2-

[5-meTun-2-(nponaH-2-un)deHokcun]-2-okcoaTuniaekan-1,10-6uc(ammoHnmn) auxnopug

Ha durype 2 wusobpaxeH npumep cnocoba cuHTesa CoeauHeHus 4, KOTOpoe Takxke
ABMNSETCA COEAMHEHMEM COIMAcCHO HacTosLEMY M300pPETEHMIO U COOTBETCTBYET

onpeaeneHunio no copmyne V Bbille.
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CoeauHeHWe 2 CMHTE3MPOBann B COOTBETCTBMM CO CNOCcoOOM, onpeaeneHHbIM Bbille Ans

CoeanHeHnus 2.

MNMocne nonyyYeHWss coeauHeHWs 2 ero nojBepratT peakyum ¢ GPOMOM C noryyvyeHuem

CoeanHenus 4.

B cooTBeTcTBUM C NpUBELEHHbLIM Bbile onpeaeneHvem ans CoeguHeHus 2 cnegyet
MOHUMATb, YTO B CNOCOD6 Takke MOryT ObITb BKIOYEHbI AOMNONHUTENbHbIE CTAAUN OUUCTKM U
pasgeneHus, HanpuMep, MexXay KaXkaon U3 ykasaHHbIX BbiLLE CTaAUN, a TaKKe MO OKOHYaHUK

cnocoba Anst O4UCTKM KOHEYHOro coeguHeHus (CoegmHeHmne 4).

Cragun pasgeneHusa MoryT BKMYaTb CTaguu BbIMOMHEHUS KOSIOHOYHOW Xpomartorpaduu,
XMNAKOCTHOM XpomarorpaddMm HU3KOrO AaBriEeHUS, BbICOKOI(ADEKTUBHON XKMAKOCTHON
xpomartorpacpum n Tomy noaobHoe. CTagmm O4YMCTKM MOTYT BKMNOYaTb CTaHAapTHbIE
MpOLEeCcChl OYUCTKU, M3BECTHbIE B AaHHOW OBNacTm TEXHWKM, Hanpumep, unbTpaumio,
BbiNapusaHue, XnakodasHyro 3KCTpaKkyuio, KpucTannusaymio, agcopbumio,

nepekpucTannusayuio, XxpoMartorpaduto, AUCTUNMASLMIO U TOMY Nogo6Hoe.

CoefvHeHve 4 Bblaensnu B BUAE CMONbl OPaHXEBOro LBETa, UMEIOLEN crnegyowme

XapaKTePUCTUKN.

BHeLwHun BuA: cmona opaHXeBoro LpeTa

MonekynsipHasa doopmyna: CasHs2N204Cl2Brs

MonekynspHasa macca: 1001,41 r/monb

PactBopumocTb: pacTsopumo B gumetuncynbdokenae (AMCO); HepacTBopumo B BOAE.

'H AMP (OIMCO/CCls — 1/3) § 1,18-1,23 (m, 12H, -CHs), 1,37-1,40 (m, 24H, -CHy-), 1,81-
1,85 (M, 4H, -CH2-), 2,17 (s, 3H, Ar-CHs), 2,32 (s, 3H, Ar-CHs), 2,87 (q, 1H, -CH), 3,04 (q,
1H, -CH), 3,47 (s, 12H, +N(CHx)2), 3,80-3,85 (m, 4H, +N-CHb>), 5,33 (s, 4H, -(C=0)-CHa-N+),
6,96-7,02 (m, 4H, Ar-H), 7,16-7,20 (m, 2H, Ar-H).

CoeauHeHue 3

Cucremartnyeckoe Ha3BaHue: N'-{{2-[2-meTun-5-(nponan-2-un)peHokcu]-(2-
okcoaTun)(aumeTun)asaHnymunopomualaeumni-N'°-{2-[5-meTtunn-2-(nponax-2-

un)deHokcu]-2-okcoatun}-N' N' N N'%-retrpametungexan-1,10-6uc(ammonmnin) auxnopus
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Ha durype 3 npepcraesneH npumep cnocoba cuHTesa CoeauHeHus 3, KOTOpoe Takxe
ABNAETCH COEAMHEHMEM COrnacHO HacToswemy Mu300peTeHMio U COOTBETCTBYET

onpegeneHnio no chopmyne Il Boiwe.

Ha nepson cragum 1,10-gnbpomaekaH 5 nogsepraloT B3aMMOLENCTBUIO C 3 MOJSbHLIMUA
3KBMBanNeHTamMmu gumetunamuHa c nonyyeHnem CoeguHermsa 12. Peakymio npoBoaaT npu 4-
5° C B BGeHsone, nocne 4ero crnejyetr CTagusa 3KCTPakUUM KUCMOTOM C MOCheayoLen
06paboTKON LENOYbD M 3KCTPAKUMEN AUSTMNOBbLIM 3Pmpom. M3BneyeHHble dpakymm

cywat Haj cynbgaTom MarHusi U 3aTem OYULLaIoOT C NMOMOLLbIO BaKyyM-NeperoHKu.

Ha BTopoun ctagum Tumon (2-usonponun-5-metundexon) (CoeauHernne 10) nogsepratoT
B3aMMOAEWCTBUIO C XxnopaueTtunxnopugom c nonydyeHnem CoeauHeHns 11. Peakuyuto
nposoaat npu -10° C B TeueHne 1 yaca u 3aTem OCYLLECTBMSAIOT NepemeLLuvBaHue npu
KOMHAaTHOW TemnepaType B TeyeHue 5 yacoB. PeakumoOHHYIO CMeCb 3aTem MpOMbIBaKOT
Kncnoton ¢ nocneaywwen obpabotkon Hatpua OukapboHaTtom, a 3arem BOAOW.
OpraHuyeckui crnomn cyLuar Hag cynbdarom HaTpus, PUNbTPYIOT U pacTBOPUTENb yAANSIOT

noJ, BakyyMom.

Ha tpetben ctagum CoeamHeHme 11 noasepratoT B3ammoaenctemto ¢ CoegmnHerHmnem 12 ¢
nonyyeHnem CoeauHennsa 13. Peakuyuio npoBogaTt npu kmneHun CoeguHenms 11 n 12 B
6eH3one B Te4yeHne 15 MUHYT N 3aTeM pPeakUMOHHY CMECb OCTaBNSAT MPU KOMHATHOW
Temnepartype Ha 24 yaca. 3atem B peakLMOHHYI0 CMeCb J00aBnsaioT aTunayeTar, BEpXHUA
CNOWN yAanstoT, a HUXHUKW CMOW BbIAENSAIOT B BUAE ocTaTtka. [lanee octaTok (coaepalimi

CoegunHeHue 13) cnonb3yT Ha NATOW CTaguu.

Ha uetBeptonm crtagum kapsakpon (2-Metun-5-(1-metunatun)-dperHon) (CoeanHeHne 7)
noABepraT B3aUMOAEUCTBUIO C XNopauyeTunxnopmngom ¢ nonyvyeHmem CoeguHeHus 8.
Peakuyuto nposoaaT npu -10 C B TeueHne 1 yaca n 3atem OCyLLECTBSIOT NepemMeLlMBaHne
npv KOMHaTHOW TemMnepaTypa B TeYeHne 5 yacos. 3aTtemM peakymoHHY CMECh NPOMbIBAOT
KMCNOTOM € nocrnegywowen obpaboTtkon Hatpusa OukapboHaTtom, a 3aTem BOAOMW.
OpraHunyeckuin Crnon cyliat Hag cynbdaTtom HaTpus, PUnbTPYIOT N PacTBOPUTENb YAANSAIOT

noA BaKyyMOM.

Ha naton ctagum octatok u3 TpetTben ctagum (cogepxawmn CoeguHenme 13) nogsepratot
B3anmogencTemto ¢ CoegnHeHnem 8 ¢ nonydYeHMeM KOHEYHoro npoaykra: CoeauHeHue 3.
Peakyuio nposoaaT npu kuneHun CoeamHenna 8 n 13 B 6eH3one B TeueHne 15 MUHYT 1

3aTem peakLMOHHYI0 CMEeCb OCTaBMSAOT NpPY KOMHATHOW Temneparype B TevyeHne 24 4acos.
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3atem B peakUyNoHHY cMmechb A00aBNSOT aTUNayeTaT, BEPXHUN CNou YAAnSIOT, @ HWKHUN

Crow BbIAENSAOT B BUAE OcTaTka.

Octatok 3atem pactBopaloT B auyetoHe u CoeauHeHne 3 ocaxgaroTt nytem agobasneHus

ANaTunosoro adumpa.

CneayeT noHUmaTth, YTo B cnocob MoryT ObiTh TakKe BKMOYEHbI AOMNONMHUTENbHbIE CTaaUN
OUUCTKM U pasfeneHust, Hanpumep, MeXay KaXKaou U3 yKazaHHbIX BbiLLe CTaaui, a Takke no

OKOH4YaHuM cnocoba ans OYMNCTKM KOHEYHOro coeauHenus (CoegmnHeHmns 3).

Cragun pasgeneHusa MoryT BKMYaTb CTaguu BbIMOMHEHUS KOSIOHOYHOW Xpomartorpaduu,
MNAKOCTHOM Xpomarorpaddum HU3KOro AaBrieHUs, BbICOKOIMPAEKTUBHON XKMAKOCTHON
xpomarorpadum n Tomy nogobHoe. CTagum OYMCTKM MOrYT BKIKOYaTb CTaHAapTHblE
MpPOLEeCcChl OYUCTKW, M3BECTHbIE B JaHHOW OBNacTu TEXHWKW, Hanpumep, unbTpauuio,
BbiNapusaHue, XnakodasHyro 3KCTpaKyuio, KpucTannusaymio, agcopbumio,

nepekpucTannusayuio, XxpoMartorpaduto, AUCTUNMASLMIO U TOMY Nogo6Hoe.

CoepfuHeHue 3 Bblaensanm B BUAE rMrpoCKONMYHOro NOpPOLLKA KOPUYHEBOIO LiBETA MMEIOLLETO

crneayloLme xapakTepucTuKu.

BHeLUHWIA BUA,: MUrPOCKOMMYHbIN NOPOLLOK KOPUYHEBOTIO LiBETA
MonekynsipHas popmyna: CsoHssN3O42CIBr

MonekynsipHasa macca: 946,06 r/monb

Temnepatypa nnasnexus: 75-78 °C

pH BogHoro pacteopa = 7,2

PactBopumMoCTb: pacTBOpUMO B Boje, auetoHe, aumetuncynbdokenae (OAMCO);

HepacTBOPUMO B AMITUINOBOM 3chMpe 1 dTUnaueTare.
MposBnseT CBONCTBA NOBEPXHOCTHO-AKTUBHOIO BELLECTBA

'H AMP (OMCO/CCls — 1/3) § 1,18-1,23 (m, 12H, -CHa), 1,38-1,42 (m, 24H, -CH,-), 1,80-
1,84 (m, 8H, -CHz-), 2,18 (s, 3H, Ar-CHa), 2,34 (s, 3H, Ar-CHa), 2,90-3,10 (m, 2H, -CH), 3,45-
3,50 (M, 18H, +N(CHa)z), 3,75-3,80 (m, 8H, +N-CHy-), 5,22 (s, 4H, -C(=0)-CHx-N+), 6,96-
7,02 (m, 4H, Ar-H), 7,16-7,20 (m, 2H, Ar-H).
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Mpumep 1

Ona CoeamHenmn 2, 3 n 4 6biNO NPOBEAEHO UCCNefoBaHWE aHTUOaKkTepuanbHOU W

NPOTUBOrPMOKOBOW aKTUBHOCTW.

[na kaxaoro coegnHeHnsa Obino NpoBefeHo UccnejoBaHne MUHUMANbHOW NoAaBnsaioLen
koHueHTpauun (MIK) pgna onpeaeneHnst 4YyBCTBUTENBHOCTU METOAOM pa3BELEHUN B

OynboHe.

ObopynoBaHue

Cranpapt mytHocTn Mak®apnanga 0,5
Mpobupka Falcon kpyrnogoHHas 5 mn
OpaHopa3sosble netnu (1 mkn n 10 mkn)
MpagyvpoBaHHble nuneTkn (20 mkn - 1000 mkn)
OpaHopa3sosble vyawku MeTpu

Cpenbl

CTepunbHbIA PU3NONOrMYECKNA pacTBop

TCBE (TpynTudeckni coesbi BynbOH)

TCA (TpynTHU4eCcKknn CoeBbIv arap)

LUrammbl 6akTepuin u rpuéos

Salmonella enterica ceposap Typhimurium ATCC 14028
Staphylococcus aureus ATCC 6538

Candida albicans ATCC 10231

CoegunHeHnua 2, 3 n 4 pactsopsanu B gumetuncynedokeuge (AMCO) go 10 mr/mn v ganee

pasbasnanu ABykpaTHoO Ans ucnoitaHna 8 TCh.
Metop
HOenb 1

CraHpapTusauusa UHOKyroMa
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M3 yncTom KynbTypbl, MHKYOMPOBAHHOW B TEYEHME HOUYM, OTOMpanu matepman no MeHbLUEN
Mepe u3 3-4 KOMOHMMA W MOMHOCTBbK CyCcneHaupoBanM ero B npobupkax ¢ 4 mMn

cusmnonorndeckoro pactsopa. CycneHsuto nepeMeLumsarn.

[ns CcOOTBETCTBUS CTaHAAPTY MYTHOCTb MWHOKYMOMa KOpPPEeKTUpOoBanu BU3yarbHbIM
cpaBHeHueMm co ctaHgaptom Makdapnanga 0,5, ucnonbsys nuct 6enon dymarn ¢ YepHbIMM

NMNHUAMW Ha OOHE.

[na nposefeHnsa aHanunsa gaHHbIX BUAOB MUKPOOPraHU3mMoB cycneHsuto Makdapnarga 0,5
pasbasnanu cnegyowmm obpasom:
MpamoTp.: 10 mkn ctaHgapta Mak®apnarga 0,5 B 10 mn 6ynboHa

Mpamnon.: 50 mkn ctaHgapta Mak®apnanga 0,5 B 10 mn 6ynboHa

[aHHble cycrneH3nn ncnonb3osany AN MHOKYNAUUN B TeYeHue 15 MUHyT.

MHOKynAauua n HKyompoBaHue

B kpyrnoaoHHble npobupkn Falcon 5 mn gob6asnanu ¢ NCnonb3oBaHMEM rpasyupoBaHHON
nuneTkn no 500 mkn cycneHaun nHokynata u 500 Mkn aHTUMUKPOOHOrO areHTa B ABOVNHOM
passeaeHunn.

Mpobupkn repMmeTUYHO 3akpbiBanu n nHkybuposanu npu 37°C B TeueHue 18-22 yacos. 370
OblNO BBLINOMHEHO BO WU3bEXaHWE NOTEpPU nNUTATENbHOW Cpeabl U NEPEKPECTHOM
KOHTamuHauuu.

CraHgapt MakdapnaHga 0,5 cogepxut npumepHo 108 KOE/mn. CraHaapTusauumst
WHOKYIIOMA KpanHe BakHa, Tak Kak MHTepnpeTaynsa pe3ynbTaTtoB NPOM3BOAUTCS, UCXOAS U3

KOHKPETHOIo MHOKYIoMa.

B kaxgoi npobupke cogepxanock npumepHo no 5x10° - 1x108 KOE/mMn nocne MHOoKynsiyum

BakTepuin 1 5x10%- 1x10* KOE/Mn gpoxokei.

HOenb 2

MpoBepsinv YACTOTY CYCNEH3NN UHOKYIOMA.
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MpoBepsinu pocT B 3-x Npobupkax ¢ NonNoXUTENbHbIM KOHTPONEM.

Pernctpuposany MMHUMaNbHY NogaBnsaoLwyto koHueHTpaumio (MIK) B BUae HaumMeHbLIEN

KOHLIEHTpaLMM aHTUMUKPOOHOrO areHTa npu oTCyTCTBUM BUAMMOrO pocTa.

PesynbTartbl npuBeaeHsl B Tabnmye 1 Huxke.

MNoaBoaa utor, cneayeTt OTMETUTb, YTO BCE UCTbITbIBAEMbIE COEANHEHUSA AEMOHCTPUPOBanu
BbIPa)KEHHYIO MNpPOTMBOrpuUOKOBYKO akTUBHOCTb npoTuB Candida albicans, a TaKkxe
aHTnbakTepmnanbHyl0 akTUBHOCTb MPOTUB Staphylococcus aureus w Salmonella enterica

ceposap Typhimurium.
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Yucno ,
6aKTepuarnbHbIX MIK o6pa3sua (MKr/mn)
KynbTypbl IapoxKeBbIX
KIeTok CoeaunHeHue 2 CoeauHeHue 3 CoeauHeHue 4
(KOE/mn)#
6x10° 62,5-125* 31,25-62,5 31,25-62,5
Candida albicans 3x10° 62,5-125 31,25-62,5 31,25-62,5
ATCC 10231 6x10° 62,5-125 31,25-62,5 31,25-62,5
6,5x10° 62,5-125 31,25-62,5 31,25-62,5
2.1x10° 31,25-62,5 15,6-31,25 15,6-31,25
Staphylococcus 1,2x108 31,25-62,5 15,6-31,25 31,25-62,5
aureus ATCC 2x10° 31,25-62,5 15,6-31,25 15,6-31,25
6538 1,4x10° 31,25-62,5 15,6-31,25 15,6-31,25
Salmonella 62,5-125 31,25-62,5 31,25-62,5
enterica ceposa 62,5-125 31,25-62,5 31,25-62,5
Typh,.muriump P 5x10° 62,5-125 31,25-62,5 31,25-62,5
ATCC 14028 62,5-125 31,25-62,5 31,25-62,5

Tabnuuya 1: AHTUMUKPOOHaa akTUBHOCTb PasnnuYHbiXx 00pasLoB NPW UCMbITAHUM B HE3ABUCUMbIX dKCnepumeHTax (n=4) MeToaoM pasBeAeHUn B
OynboHe

# Mpepcrasnset cobon ymcno 6akTepmanbHblX / 4poxekeBbix knetok (KOE/Mn) npy ucnbiTaHnm B 2-X NOBTOPax B 4 HE3aBUCUMbIX 3KCMEPUMEHTAX.
* yncna, BblAENEHHbIE XUPHBIM LLUPUAITOM, NOMYYEHbI NPU BbICENBAHUN AN YCTAHOBNEHNS KOHEYHOro TUTpa BakTepuanbHbIX / 4POXCKEBbIX KNETOK.
3OTO 03Ha4aEeT, YTO YNCa, BblAEMNEHHbIE XXUPHBIM LUPUAITOM, NPEACTaBNSIOT cOO0M BakTepULNAHYIO KOHLEHTpaUWIo, a Yncna 6e3 BblgeneHns XXNPHbIM

WpncTOM NpeacTaBnsoT cobon HakTepUOCTaTUYECKYIO KOHLEHTpaUuio coegnHeHnin B guanasoHe MIK.

1. Onpeaenenue MIMK meToaOM pa3sBeaeHMs B XXUAKOW NUTaTenbHOM cpeae ¢ ucnonb3oBaHnem Sensititre. 4th Ed. April 2003 Edited by: Rene S.
Hendriksen (DFVF)
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Mpumep 2

MpOTMBOBUPYCHBIA 3(PMEKT N LUUTOTOKCUYHOCTb COEAUHEHN HaCTOALWEro nsobpeTteHus
nsyyanum WCMbITaHMEM COEeAVMHEHMA 2, 3 M 4 Ha pasfn4YHbIX KIETOYHbIX JFMHUSAX

MnekonuTarLnx.

Martepuanbl u MmetToabl

KrneTku n Bupycsbl

Bbino npoBegeHo uccneposaHue obomx BMPYCOB: BUPYC npocTtoro repneca-1 (BIMM-1) m
BMpYyC ocnoBakynHbl (BOB); ncnonb3oBaHHbIE KNETOYHbIE NMUHUKM BKAOYanu kneTkn Hela,
BSC 40 n Vero.

Knetkn Hela, Vero n BSC 40 kynbTnBuposanu B cpege Urna, mogmduympoBaHHoOM no
cnocoby Alynb6ekko (DMEM), ¢ gobasneHunem 10% detanbHom Obluben cbiBopoTkM (FBS)
1 1% nennymnnur/ctpentommnuymH (Gibco) B COz-mHkybarTope npu 5% CO, n 37°C.

Western Reserve wramm Bupyca ocnosakymHbl (WR-BOB) Bbipawmsanu B knetkax BSC40,

TUTpOBanu n xpaHunu npm -80°C.

Bupyc npoctoro repneca tvna 1 (BIl-1) Bblpawmsann B knetkax Vero, Tutposanm wu

xpaHunu npu -80°C.

CoenuHeHuA u peareHThbl

CoeguHeHnua 2, 3 n 4 (B popme nopoLuka) pactsopsanu B abCOMOTHOM 3TaHorne, nonyyas
OCHOBHOM pacTBoOp C KoHueHTpauunen 0,2 r 8 1 mn. AnnkeoTbl xpaHunu npu -20°C. MNepea
NpoBeAEHNEM 3KCNEPUMEHTA HEMOCPEACTBEHHO BbIMOMHANM CEPUMHOE pasBeAeHue B

nUTaTenbHOM cpeae, He cogepkawlen cbiBopoTky (DMEM).

LMTOTOKCHUYHOCTb

LntoTokcnyeckmin  achhekT XUMMHECKMX COEAMHEHUN WCCnepoBann Ha knetkax Hela,
BSC40 n Vero. KneTkn BbicemBanu Ha 12-ny4HOYHbIX NNaHLWeTax, Tak 4Tobbl Ha cneayoLwmi
JeHb KMNEeTOYHbIN MOHocnon 3aHuman 80% noBepxHOCTU 4Yawku. Knetkm obpabaTbiBanu
coeanHeHuamMn 2, 3 m 4 B pasnMYHbIX KOHUeHTpauusix. [locne 30-MUHYTHOWM

npeasaputTencHon ob6paboTkun K kneTkam 4o6aBnanu nUTaTenbHY Cpeay B NPUCYTCTBUN
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OAMHAKOBbIX KOHUEHTpauun coeguHenun 2, 3 u 4. HabnwgeHune 3a knetkamu npoBoaunm
eXeHEBHO, huKkcaunio N okpaluMBaHme NpoBoOAMNKM Yepes 48 4yacos unu 72 4yaca nocne
obpaboTkm ¢ nocrnepywowmm doTorpacmposaHnem. Bce obpasubl dukcnposanu B 4%
pacteope dopmaneaeruga B H>O B TeyeHne 20 MUHYT NpyY KOMHATHOW Temneparype C
nocneayrLwmnmM oKpalumBaHNEM KpUCTaNINYECKkumM ouoneTosbiM B TeyeHne 30 MUHYT npwm

KOMHaTHOW TemnepaType.

BupycHble nHdekumMmn n aHanu3 onsawkoobpasoBaHus

Ceexecnuswumeca (freshly confluent) knetkn nadpmyuposanu WR-BOB n BINIM-1 (npumepHo
200 - 300 BOE Ha nyHky B 6-nyHO4YHOM nnaHweTte nnun 12-nyHoyHom nnaxwete) npu 37°C
B TedyeHMe 1 vyaca. KneTks npombiBanu, KynbTMBUPOBanNuM B MUTATENbHOW cpeje,

cogepxawen 1% araposbl, 1 NPOBOAUNM dMKCauMIo Ha 2-1 AEeHb NOCHe NHPULNMPOBaHKS.

B apyrom cnyvyae kneTku npeasaputenbHo obpabartbiBann He copepXallen CbIBOPOTKY
cpegon Wrna, moamduuymposaHHom no cnocoby [Oynbbekko (DMEM), wnu DMEM,
cojepalled pasnuuyHble KOHLUEHTpauuu COeAUHEHWA nepes  WHMULMPOBAHUEM,
coefMHeHust 2 n 3 ocTaBanncb B KynbType Ha BCEM NPOTSKEHUM 3KCNEPUMEHTA A0 TEX Nop,
noka KrneTkn He OUKCMPOBanM Kak OMMCaHO BbilLe. B HEKOTOPbIX 3KCMEPUMMEHTax aHanus

onawkoobpasoBaHna nposoaunu 6es3 arapa.
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Pe3ynbTaThl

LIMTOTOKCUYHOCTL COeAUHEHUN B Pa3NMUYHbIX KNeTOYHbIX TIMHUAX MINeKONMUTAaLLNX

Ona Ttoro, utobbl uccnepoBaTb NPOTUBOBUPYCHBIN 3PEKT coeauHeHun 2, 3 n 4
noaxoasdwee pasbasneHne ans coegmHeHnn nogbupanu Tak, 4Tobbl coegnHeHns Obinu He
TOKCUYHbI ANs1 KNETOK M 4TOObl OTCYTCTBOBANO BMUSHUE Ha >XM3HECTNOCOOHOCTb KMETOK.
NccnepoBaHme npoBOAMNM B AMana3oHe KOHLEHTPaUWM COEAMHEHUA B  pPasfnuYHbIX

KNETOUHbIX NMUHUAX MIEKONUTaroLWMX, Takmx kak kneTtkn HelLa, BSC40 n Vero.

KynbTMBUpPOBaHHbIE B TEYEHME HOUN KINETKW NpeaBaputensHo obpabarbisany B TedeHme 30
MUHYT coeauHeHnammn 2, 3 U 4 B J03ax OT BbICOKOrO YPOBHSI K HW3KOMY B cpejae, He
COAepXaLlen CbIBOPOTKY. 3arem cpeay 3aMeHsnM HOPMarnbHOW NUTaTENbHOW CPeaow,
cogepallen coegmHenuns 2, 3 1 4 Ha NPOTSKEHUN BCEro akcnepumeHTa. HabnwgeHue 3a
KneTkamu NpoBOAMNN EXEAHEBHO A0 72 YacOB BKITIOUUTENBHO C nocneayroLwen dmkcaymen,
okpawmBaHuem u otorpaduposaHmem. B cooTBeTCTBUM C M306paeHnsMm Ha durypax 4,
5 1n 6 B AaHHOM 3KCNepumeHTe OOHapyXeHO, YTO ANSA BCEX TPEeX COEAUHEHUN KNEeTKM
NepeHocaT BO3AENCTBME coeauHeHnsMn 2, 3 1 4 B kOHLUEeHTpaymsax ot 25 go 100 mkr/mn. Ha
Kaxxaon u3 curyp 4 1 5 n Ha durype 6 cTpokm ¢ nometkon «C» oTobpakeHbl pesynbTaTbl
o6paboTkm knetok Vero, koTopble He Bbinu nHpuyuposaHbl BMM-1 n Obinn obpaboTaHbi

coeanHeHusamn 2, 3 n 4.

PacnpocTtpaHeHue BII-1 n 6nsawkoobpasoBaHue Bupyca

Mopasnawowmn acbhbekt coeauHeHurn 2 u 3 Habnwoganca B knetkax Vero. Knetkm
npeasaputenbHo obpabaTtbiBanu pasnuUYHbIMKA KOHLUEHTpauMsMm CoeauHeHun 2 n 3 ¢
nocnegytowen obpabotkon bydepom unm Gydepom, cogepxamm BIr-1. Yepes gBa aHs
nocne UHUUMpoBaHNa NPOBOAUNN OUKCUPOBaHME, OKpacky 1 poTorpadnpoBaHmne KneTok.
Ona Toro 4ytobbl OnNpeaenuTb, MOTYT N COEAUHEHUS MOAAaBNATb PacnpoCTpPaHeHue U
onawkoobpasosaHme BINIM-1, nposognnu aHanms 6nswkoobpasoBaHms B KUAKOCTU C LIENbLO
onpefeneHna pacnpoctpaHeHust (ctpoka A Ha curype 4 n 5), a Takke B arape C Uenbio
onpeaenexns yncna énsawek (ctpoka B Ha urype 4 n 5). Y coegmnHenun 2 n 3 Habnoganca
BbIpaXXEHHbIA NOAABMNSAOWMIA 3P EKT, YTO NokasaHo Ha durypax 4 u 5, COOTBETCTBEHHO.
Oba coegnHeHnsa ahPeKTUBHO CHMKanu pacnpocTpaHeHue BIIM-1, a Takke yncno bnsawek

B KneTkax Vero 40303aB1CUMbIM 00pa3om.

CoeanHeHna 2 u 3 He obnagarT nogaBnAwWMM 3PGEKTOM B OTHOLUEHUMU

onAwWwkoobpa3oBaHUA BUPYyCa OCMOBaKUUHDI.
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Ona wccneaosaHus cneyndUYHOCTM CoeauHeHnn 2 u 3 B oTHoweHun BIM-1 paHHble
COEAVHEHUS TaKkkKe UCMbITbIBANN Ha BUPYCE OCMOBaKLUMHbI, KOTOPbIA NpeacTaBnseT cobon
Tawke [OHK-supyc. Knetkm BSC 40 6binn He obpaboTaHbl vnuv MX nNpeaBapuTErbHO
obpabartbiBanM coeguMHEHMSIMM B KOHUEeHTpauum 50 Mkr/mn, 3atem unx uMHUUMpoBanm
BMPYCOM OCMOBaKLMHbI U NapannenbHo Habnoganu 3a Xo40M akcnepumeHTa. Kak nokasaHo
Ha durype 7, H1U O4HO 13 coeguHeHun 2 unu 3 He nogasnsano bnswkoobpasoBaHme y Bupyca
ocnosakuyuHel (BOB), 4ToO ykasbiBaeT Ha TO, YTO NOAABNAOLLMIA IPdPeKT coeanHeHnn 2 n 3

SBNAETCS BbICOKOCNEUMPUYHBIM NO OTHOLLEHUIO K MHdekumn BT -1.

Nexoas n3 ynomMsaHyTbIX BbiLLE 3KCMNEPUMEHTOB, MOXHO 3aKMIOYUTb, YTO BCE UCTbITbIBAEMbIE
KNETKN MOTYT NEPEHOCUTb BO3AENCTBUE COEANHEHUN 2, 3 N 4 B KOHUeHTpayusax ot 0 go 100
Mkr/mn. CoeauHeHnsa 2 n 3 o6a AeMOHCTPUPYIOT BbIP@XXEHHbBIA NPOTMBOBUPYCHbIN 3pdekT
npotne BINM-1 B MHOUUMPOBaHHbLIX KrneTkax Vero, kak B OTHOLLUEHUM pacnpocTpaHeHus
BMpyCa, Tak 1 B OTHOLEHUN BnswkoobpasosaHusa. B npucytctemum 50 mMkr/mn coegmnHeHus
WHDEKUYMOHHOCTb CHkanacb Ha 50%. B npucytctBum 100 MKr/mMn  coeauHeHus
WHMEKUNOHHOCTb CHmkanacb Ha 80%. Hu ogHO M3 unccneayembiX COEAMHEHUN He

npoABNANO akTUBHOCTb B OTHOLLEHUX BUPYyCa OCNOBaKLUMHbI.
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®OPMYIJIA U3SOBPETEHUA

1. CoeguHeHue, nmeroLlee cnegyoLlyo popmyny:

0 O

. JNRN L o (Al

+

M,

rae R npeacraenser cobon ankaHoBYIO Lenb, cogepxallyto ot 8 go 20 atomos yrnepoaa,

n A npeacrasnset cobon oguH unm 6onee aHMOHOB, MMEIOLLNX CYMMaPHbI 3apsj, -2;

unun R npeacraBnseT cob0n YETBEPTUYHBIA aMVH, UMEIOLLMIA CNeayroLLyro opmynny:

+ (la),

roe kaxabii 3 Ra n Ry npeacraBnsaeT cobon ankaHoBYO Lenb, cogepxailyto ot 8 go 20
aTtoMmoB yrnepoga, u A npeacrasnser cobon oguH unu Gonee aHMOHOB, UMEHOLLMX

CYMMapHbI 3apsg, -3.

2. CoegnHenne no n. 1, B koTopom R npeacrasnaet cobOW HAaCbIWEHHYKO NMHENHYIO
ankaHoBylo Uenb, cogepxawlyto oT 8 ao 16 aromoB yrnepoga, Hanpumep, 10 atomos

yrnepoga.

3. CoegunHenmne no n. 1, B koTopoM Ra Ry npeactasnsatoT COO0N HaCbILWEHHbIE NIUHENHbIE
ankaHoBble Uenu, cogepxawue ot 8 o 16 aromoB yrnepoga, Hanpumep, 10 atomos

yrnepoga.

4. CoeaunHeHne no nobomy 13 NpeaLIecTBYIOLLMX MYHKTOB, B KOTOPOM YKa3aHHble OAUH Unn

fonee aHNOHOB BbIGpaHbl N3 XNTOPUAHBIX aHUOHOB U BPOMUAHBIX aHUOHOB.

5. CoeavHeHve no no6oMy W3 NpeALUeCTBYIOLMX MNYHKTOB, UMElOLLee CreayoLLyto

cbopmyny:
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5 6. CoeguHeHue, numeroLlee cnegyoLlyio popmyny:

O O
\ LRSS | { .
) DJJ\f’i' h—"\rJ‘o A XBr,

rae R npeacraensier cobon ankaHoBYIO Lenb, cogepkallyto ot 8 4o 20 atomoB yrnepoaa,

(1),

n A npeacraensieT cobon oauH nnmn 6onee aHMOHOB, UMEKLLMX CYMMaPHbIA 3apsag -2; Unu

R npeacraBnsiet cobon HETBEPTUYHBIN aMUH, UMEIOLLNIA CREAYIOLLYO hopMyny:

>(R3\N/Rb
/

10 + (la),
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rae kaxabii 3 Ra n Ry npeacraBnsaet cobon ankaHoBYO Lenb, cogepxailyto ot 8 go 20
aTtoMmoB yrnepoga, u A npeacrasnsieT cobon oguH unm 6onee aHMOHOB, UMEHLLNX

CYMMAapHbIN 3apsig, -3; U rae X npyHMMaeT 3Ha4veHus 2, 4, 6, 8 unn 10.

7. CoeavHenne no n. 6, B koTopoMm R npepcraBnseT cobOOM HACLILEHHYIO JTIMHEWHYIO
5 ankaHoByl uUenb, cogepxallyto oT 8 fo 16 aromoB yrnepoga, Hanpumep, 10 atomos

yrnepoga.

8. CoegnHeHune no n. 6, B koTopoM Ra u Ry NpeacTasnaioT COO0N HaCbILLEHHbIE NUHENHbIE
ankaHoBble Uenu, cogepxawue ot 8 o 16 aromoB yrnepoga, Hanpumep, 10 atomos

yrnepoga.

10 9. CoeguHenne no nwbomy M3 nn. 6, 7 unn 8, B KOTOPOM yKasaHHble OAuH unu Gonee

aHWOHOB BbIOpaHbl 13 XNOPUA-aHNOHOB 1 BPOMMA-aHNOHOB.

10. CoeanHeHne no nbomy u3 nn. 6, 7, 8 nnu 9, metoLee cneayroLLyo PopMyny:

- 2

— 7

< ° - \ A 2C1‘> 2Br,

nnn

Q

o . - N,
-.(II i\: , . l./\i: 2C1° Br - .‘ﬂIEIr2
o WHWHM

15
(VI1), rae X npuHMmaeT 3HaveHuns 4, 8 unum 10.

11. QdapmaueBTUyeckas KOMMNO3NUUS, copepkawjas coeauHeHue no nobomy us

NpezLUEeCTBYIOLLMX NMYHKTOB.
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12.  ®apmaueBTnyeckaa komnos3vumss no n. 11, AOMNOMHUTENBHO  coaepxauias

thapmaLeBTU4ECKM NPUEMemblii HOCUTENb.

13. CoeaunHeHne no nwbomy n3 nn. 1-10 AN NPUMEHEHUA B Ka4eCTBE NEKapCTBEHHOro

cpegncrsa.

15. CoeaunHenne no nobomy m3 nn. 1-10 AnNa NPUMEHEHUs ANs neyYeHus rpubKoBbIX

NHhekyun n/mnun baxkrepuanbHbIX UHEKLNIA.

16. CoegunHeHune no nobomy n3 nn. 1-10 AnNa npUMEHeHna ANga NeyYeHus Bupyca repreca

nwvnu BUpycCa nannmnnomMbl HernoBeka.

17. CoeauHeHve na npuMeHeHns no n. 16, rae ykasaHHbI BUPYC repneca npeacrasnsaeT

cobown BUpYC NPOCTOro repneca nnu 4utoMeranosmpyc.

18. CoeavHeHne ans npumeHeHus no n. 17, rae ykasaHHbI BUPYC MPOCTOro repneca

npeacrasnseT coGoin BMPYC NPOCTOro reprieca Tuna 1 unm BMpyc NpocToro repreca tuna 2.

19. MNMpumeHeHue coeauHeHns no nbdomy u3 nn. 1-10 Ans nNony4yeHus NekapCTBEHHOro
CpeacTBa ANsa nedYeHuss UHMEKUMn Bupyca reprneca, BMpyca nanunnoMbl 4YenoBeka,

rPUBKOBbLIX MHPEKUMA n/mnn BakTepmnanbHbIX MHEKUMIA.

20. Cnocob neveHns nHdEKLUn BUpyca repneca, Bupyca nanunnomMbl Yenoseka, rpubKoBbIX
UHbekUun n/mnn BakTepuanbHbiX UHEKUUA, BKMOYAOWWA CTagulo BBEAEHUS CYDOBHEKTY
coeanHeHusa no nodomy 13 nn. 1-10 vnn dapmaueBTUHECKON KOMMNO3ULUK No nobomy ns
nn. 11 n12.

21. Cnocob nonyyeHns coegmHenus no nobomy 13 nn. 1-5, Bknovaowmn:
i) nposeaeHne peakuyun kapsakpona ¢ R.CH>COCI ¢ nonyyeHnem coeanHeHns, MMeroLero

Q
‘&

topmyny: (VIl), roe Rz npepcraesnsiet coboun ranoreH, Hanpumep, Xmop

unu 6powm;
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_N/R\N—
/
i) npoBeageHMe peakuMn COeAUHEHUS, UMeroLero opmyny viih ¢
O
o
coegMHEHUEM, MMeLMM opmyny (VI), ¢ nonyyeHnem coegunHeHus,
O
A\ //R\ ~
umetoLlero doopmyny (IX),

rae R npeacraBndet cobon ankaHoByo Lenb, cogepxxawyto ot 8 go 20 atomos; nnn R

npeacrasnseT cobon YeTBEPTUYHBIA aMUH, UMEIOLLUIN CREAYIOLLYIO hopmMyny:

>(Ra\ R

N

+ (la),

roe kaxabii u3 Ra n Ry npeacraBnsaet cobon ankaHoBYO Lenb, cogepxailyto ot 8 go 20

aToOMOB Yrnepoaa;

i) npoeegeHne peakymmn Tumona ¢ RCH>COCI ¢ nonyyYeHMemM COEAUMHEHUS, MMEIOLLEro

chopmyny

O

o"\
Ry
(X), roe Rz npeacraesnsieT cobon ranoreH, Hanpumep, Xnop unu 6pom;

O

OJJ\/\I;J//R N7

iv) NpoBeAeHME peakuun COeUMHEHUs, MMmeroLero opmyny

(1X),



10

15

20

C COeMHEHMEM, NMeoLMM opMyny 2 (X), ¢ nony4YeHnemM KOHEYHOro NPoAYyKTa,

umetoLlero oopmyny

0 0
éowﬁ‘& Rq'l'f\)\o Al

M,

rae R npeacraenser cobon ankaHoBYIO Lenb, cogepxallyto ot 8 go 20 atomos yrnepoaa,
A npeacraensieT cobon oanH nnm 6onee aHMOHOB, NMEKLLMX CYMMapHbIN 3apsg -2; unn R

npeacraesnseT cobon YeTBEPTUYHBIN aMUH, UMEIOLLMIA CEAYIOLLYI0 hopmyny:

+ (la),

roe kaxabii 3 Ra n Ry, npeacraBnsaet cobon ankaHoBYIO Lenb, cogepxailyto ot 8 go 20
aTtoMmoB yrnepoga, u A npeacrasnser cobon oguH unu Gonee aHMOHOB, UMEHOLLMX

CYMMapHbI 3apsg, -3.

22. Cnoco6 no n. 21, B koTopoM R npeacraBnser cOOOM HACLIWEHHYK NUHENHYIO
ankaHoBylo Uenb, cogepxawlyto oT 8 ao 16 aromos yrnepoga, Hanpumep, 10 atomos

yrnepoaa;

23. Cnocob no n. 21, B KOTOPOM KaxabI n3 Ra u Ry, npeacrasnsetr cobon HaCbILEHHYHO
NMHENHYIO anKaHoBYIO Lenb, cogepxallyo ot 8 o 16 atomos yrnepoaa, Hanpumep, 10

aToMOB yrnepoaa.

24. Cnocob no nwobomy m3 nn. 21-23, AONONMHUTENBLHO BKMOYaKOWMA oaHY unu Gonee

CTagun pasgeneHns Wunm akCTpakLum.

25. Cnocob nonyyeHns coefuHeHns no nodomy m3 nn. 6-10, BKMOYALWMIA NPOBEAEHNE

peakuun coefMHeHUs!, UMetoLLero chopmyny
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O O

(1,

¢ 6poMOM C Mony4YeHnem CoeanHEHNs, MetoLero opmyny

o 0
\ LRSS .
< éoﬂv’i‘ GQLOJ? [A] xe,

- g (v,

rae R npegcraenser cobon ankaHoByto Lenb, cogepxaiyyto ot 8 o 20 aTomoB yrnepoaa,
A npeacraensiet cobon oanH nnm 6onee aHMOHOB, NMEKLMX CYMMapHbIN 3apsag -2; unn R

npeacraesnseT cobon YETBEPTUYHBIN aMUH, UMEIOLLMIA CMEAYIOLLYI0 hopmyny:

Rs
X R
N
* (1a),

roe kaxabii 3 Ra n Ry, npeacraBnsaet cobon ankaHoBYO Lenb, cogepxailyto ot 8 go 20
aTtoMoB yrnepoga, u A npeacrasnsietr cobon oguH unm 6onee aHMOHOB, UMEHOLLUX

CYMMAapHbIN 3apsig, -3; U rae X npyHMMaeT 3HadveHus 2, 4, 6, 8 unn 10.

26. CoeguHeHue, nveroLee cneayoLyo oopmyny:

0 o
DJ\’\I:I& RQ\J\JJ\O? )

= —

0,
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rae R npeacraensier cobon ankaHOBYIO Lenb, cogepxallyto ot 8 4o 20 atomoB yrnepoaa,
n A npeacraensieT cobon oauH nnmn 6onee aHMOHOB, UMEKLLMX CYMMaPHbIA 3apsaj -2; Unu

R npeacraBnsiet co60M HETBEPTUYHBIN aMVH, UMEIOLNIA CREAYIOLLY hopMyny:

Ra
Y W
N
* (Ia),

rae kaxabin 3 Ra n Ry, npeacraensaet cobon ankaHoBYO Lenb, cogepxailyo ot 8 go 20
atomMoB yrnepoga, A npeacrtasnser cobon oguH unn BGonee aHWOHOB, UMEKLLUX
CYMMAapHbIV 3apsg, -3; 1 Npy 3TOM yKasaHHOe coeanHeHne Heobs3aTenbHO NPeaCTaBNeHo B

BUae Komnnekca ¢ 6Gpomom.

27. Cnoco® nonyyeHuss COeAMHEHUs, MO CyLLeCTBY TakOW, Kak OMMCaHO B HaCTOSALLEM

OonucaHum co ccbinkamm Ha urypy 1, courypy 2 nnu cpurypy 3.
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d’& (GHB%NH

Ly L,

ClCHzCUCI
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durypa 1
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i A TCH3MH i

durypa 2
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5

CICH:COC)

2

durypa 3
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Vero + BINIr-1

.Ag CoeaunHeHune 2 MKr/mn

B xwuakoctu

durypa 4
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Vero + BINIr-1

A

CoeaunHeHune 3 Mkr/mn

B xwuakoctu

CoegunHeHue 3 MKr/mn

- -

durypa 5

CoeaunHeHune 4 Mkr/mn

durypa 6
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BSC 40+ BOB
Coe.quHeHMe 2 CoeauHeHue 3
@ 50 Mkr/mn 50 MKr/mn

L
W

e
L
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L
E

0

E

-

durypa 7
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