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B PacTBOpe 00Pa3yIOT KOMIUIEKCHBIE COCIUHEHHUS PA3TUYHOTO COCTABA, 4 KOH-
LEHTPALUHA PACTBOPOB AILIO(EPOHA U COTH IHHKA TOZ00PaHA TAKHM 00pa3oM,
YTO MOJIBHOE COOTHOLICHHE KOMIOHEHTOB /IO POHA U CONH LIHHKA COCTAB-
mtet ot 1:1 go 1:2. Taxke 3asBicH criocob moxydeHHs (hapManeBTHICCKOM
KOMIIO3HIMH, B KOTOPOM COJIH IIHHKA H AJUTO()EPOH MOPO3Hb PACTBOPAIOT B
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Ony6mkoBana:

—  C OmUEMOM 0 MeHCOYHAPOOHOM noucke (cmamws 21.3)

— 00 ucmedeHus cpoxa ONA  USMEHEHUS  PopMyiibl
usobpemeHuss U ¢ NOGMOPHOU nybnuKayuel 6 cayuae
nonydenus usmenenuil (npaeuno 48.2(h))

paBHBIX 00BeMax 0,9% pacTBOPOB HATPHUS XJIOPHIA HIIH HATPHA ALECTATA, CMEIIHBAIOT U KOPPEKTHPYIOT pH 10 BexmuuHE! 6, 5-8,0.
TexHmyeckuM 3(QdexToM H300peTCHHA SABIICTCA KOMIO3HIMA, COCTaB H CBOHCTBA KOTOPOI NMO3BOJLTIOT JOCTHTHYTH B PAacTBOPE
BBICOKOI KOHI[EHTPALHH KOMIUICKCHBIX COEIHHEHHH, 00pa3yeMbIX B3aHMOACHCTBHEM aIUTO(ePOHA C HOHAMH IIHHKA, KOTOPast 001a1aeT
OHMOJIOTHYCCKOH AKTUBHOCTBIO, NMPHYEM HPOTHBOBHPYCHAS AKTHBHOCTH KOMIO3HIMH IIPEBBINACT MPOTHBOBUPYCHYIO AKTHBHOCTD
camoro ajrio(hepoHa.
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®APMALIEBTUYECKAA KOMNO3ULWNA, COOEPXALLIAA
KOMNINEKCbI ANNO®EPOHA C LIMHKOM

ONMUCAHUE

N3o6peTeHune oTHOCUTCA K bapmaLeBTUYECKOMN cdepe U KAaCaeTCa ONTUMU3ALMM COCTaBa
KOMNO3nUMK, cogepskaieit 6UoNorNieckn akTUBHBI KOMNNEKC LMHKA C NeNTMAOM annode-

pOH.

Uzsecten nateHt RU2470031 (Kucenes O.W., Epwos ®.U., ony6n.: 20.12.2012.) onucbisaio-

WM UMHKCOAEPKALLME NENTUAHBIE KOMM/IEKCH! BUAA
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obnagaioutne NPOTUBOBUPYCHOW U UMMYHOMOAYAVPYIOLLYIO aKTUBHOCTLIO.

[aHHoe pewenue 8bI6paHO Kak NpoToTUN.

KomnnekcHble coeanHenns nenTUAOB € UMHKOM AaHHOTO BUAA ABNAIOTCA OCHOBHLIM COAEep-

*annem natenTa RU2470031. OaHako npeanoKeHHan aBTOpaMu NaTeHTa CTPYKTypHan $pop-

Mynia KOMNNEeKCoB, 633npyeTcA UCKNIOUUTENIBHO Ha OBLMX NONOKEHUAX O CBOMCTBAX LMHKA

U TMCTUANH-COAEPIKALLMX NENTUAO0B, @ TAKKE AAHHBIX KOMNbIOTEPHOIO MOAENUPOBaHUA, AB-

NAACH NO cyuwiecTsy cyrybo TeopeTuveckoi. 3aaBNeHHbIe aBTOPaMMU KOMIMNEKCbI OTHOCATCA K

LIMPOKOMY KpYry NenTUAOB, MO/IEKYNIbl KOTOPbIX COAEPKAT HECKONLKO (He MeHee Tpex) oc-

TaTKOB FUCTULUHA.

OcHoBHbIM 06BbEKTOM pacCMOTPeHUs aBTOPOB ABAAETCA ONUIONENTUA, Annod)epOH (annode-

poH-1 nateHTta RU2172322 «AnnodepoHbl — UMMYHOMOAYAMPYIOWME NENTUABI» YepHbil

C.U., Kum Cy Un, Bekkep I.1. v ap.). OaHAKO CBOM BbIBOAbI aBTOPbI PACMPOCTPAHUAM He

TONbKO Ha BCe 06luMpPHOE cemencTBO annodepOHOB, HO U Ha ApyrUe NenTuabl, 06oraleHHble
1
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TMCTUAUHOM. ABTOPbI NaTEeHTa NPEANONOKUAN, YTO TMCTUAUH-COAEPKALME nenTuasl obpa-
3YI0T C LUHKOM KOMMNNEKCbI XeNaTHOIO THNa, B KOTOPbIX UWMHK KOOPAUHAUMUOHHO CBA3AH C OC-
TaTKamu ructuguHa. OAHaKo CTPYKTYPHYIO GOpPMYNy KOMNNEKCOB, ABNAIOLLYIOCA OCHOBHbBIM
coaepkanvem nsobperteHun, aBTOPLI HUKAKMMMU IKCNEPUMEHTANLHBIMU AOKA3aTeALCTBAMU
He noarsepannn. NpasomepHOCTb CTPYKTYpHOI dopmynbl 6e3 ee 060cHOBaHUA Bbi3biBaEeT
6onbwme comHeHna. CoMHeHWe Bbi3biBaeT M aNnpUOPHOE PacnpocTpaHeHue GOPMYbl KOM-
NAGKCOB U BbIBOAOB 06 MX BUONOTUYECKOI aKTUBHOCTY Ha WHUPOKUI KPYT HEe UCCNEN0BAHHBIX
nenTuaos.

U3 TekcTa nateHTa cneayert, uTo AN1A OUEHKU BUONOrMYeCcKUX CBOMCTB KOMM/IEKCOB MCNO/b30-
Banucb BOAHbIE pacTBopbl. OAHAKO M3BECTHO, Y4TO B BOGHOM Cpeae NnoBeAeHUe KOMNAEKCHbIX
CoeNHEeHW HOCUT CAOXKHbIN xapakTep (O.B. Cepreesa. Peakuym 8 BOAHbIX pacTBopax.
CnoHble MOHHbIe pasHOBeCUA. MUHCK, 2009). 3To 06cTOATENLCTBO HE NO3BONACT AeNaThb

O HO3HAYHbIX BbIBOAOB O CTPYKTYpE M COCTaBE KOMMNIEKCOB HAa OCHOBE ANLLb TEOPETUHECKUX
npeanocbUIoK. KomnnekcHoie CoeauHeHUA ABAAIOTCA BELLIECTBaMM € B NPUHLUMNE HecTabunb-
HOM CTPYKTYpOii (TpuHbepr A. A., BeegeHne B XMMMIO KOMNNEKCHBIX coeanHeHuH, 4 usga,, /.,
1971). B BoaHbIX pacTBOpaX OHU BCErAa NpeACTaBAAIoT coboii cMech pasHbix GopM, paBHO-
BeCKHe MexAy KOTOPLIMU XapaKTepUsyeTca KOHCTaHTaMu ycToindusoctu (Hectoikoctu). Ana
KOMIJIEeKCOB NenTuaos unun 6enkos, Kak cnabbix AMraHgos, 3To BbipaXXeHo B eule 6onbuieit
ctreneHu («HeopraHuueckas 6uoxumus» Mup, M., 1978, 1.1, c.152 - 162, pasgen «Komnnek-
Cbl METAN/I0B C AMUHOKUC/IOTaMM 1 nenTugamu»). ina cuctembl annodepoH — LUHK 3T0 yCy-
rybnsetca Tem uTo, BO-NepBbiX, UMHK ABAAETCA cnabbim KOMNNekcoobpasoBaTenem, Bo-
BTOpbIX, annodepoH 06naaaeT, Ha paay C TUCTUAUHOM, APYTUMM GYHKLMOHANBbHBIMK rpyN-
namu cnocobHbLIMKU K KOOPAMHALMMK.

AsTtopamu natenta RU2470031 noka3aHo, 4To BUONOTMUECKAn aKTUBHOCTb KOMNAEKCOB an-
NodepoHa C UMHKOM NPEBbILAET aKTUBHOCTb UCXOAHOTO NenTuaa. OfHaKo, NPUBEAA AaHHbIe
0 6uonorudeckunx CBOMCTBAX KOMNAEKCOB, aBTOPbI NATEHTA He NPUBENN HUKAKUX DAHHDbIX O
cnocobe ux nonydeHus. B onucaHuu He yKasaHo, Kakue cONN LIMHKA BbiAN MCNONb30BaHbI
ANA NONYYEHUA KOMMNEKCOB, He NpUBeAEeHa METOAMKA UX NONYYEHUA U AONYCTUMbIE YCIO-
BuA (pH, pacTBopuTenu, NOHHaA cUNa, AONONHNTENBHBIE KOMMOHEHTbI), npu KOTOPbIX 3TN

KOMNJIEKCbI CYLLLeCTBYIOT.

Takum obpasom, nateHt RU2470031 HOCUT Cyry60 TeOpEeTUHECKHI XapPaKTEP, OH HE MOKET
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6bITb BOCNPOM3BEAEH M UCNO/Ib30BAH B NPAKTUHECKUX LENAX.

C npakTuyeckoit Touku 3peHna Heo6X0AMMO YCTaHOBUTb, BO-NepBbIX, GaKT HANUYUA KOM-
NNEKCOB annodepoHa ¢ LMHKOM B BOAHOM PACTBOPE, BO-BTOPbIX, HAUTU YCNOBUA UX CYLLECT-
BOBaHUA.

KomnnekcHbie coeanteHns ABAAIOTCA NPOAYKTaMU B3aUMOAEICTBUA BELLLECTB, OAHO U3 KO-
Topbix 06n1apaeT CBOMCTBaMM aKLLENTOPa INEKTPOHOB — KOMNNEKCOoBpa3oBaTeNb, BTOPoe
ABNAGTCA AOHOPOM IEKTPOHOB - Aurana,. NMpu cmewMsaHnm ABYX pacTBOPOB, COAEPHKAMX
WOHbI MeTanna (KomnnekcoobpasoBaTens) U iuraHa (B AaHHOM CIy4ae NUFaHAOM ABNSETCA
annodepoH), HaYHeTCA NPOUECC KOMNNEKCOOBPa30BaHUA, T.e. NPUCOEANHEHUE IMFAHAA K
UOHY meTanna. lNpucoesuHeHne nuraHaa K MeTanny NPoUCXoOaUT CTyNeH4YaTo Ao Tex nop, no-
Ka KONMYeCTBO IMraHja He CTaHeT pasHbiM KOOPANHALMOHHOMY YUCAY KoMNneKkcoobpasoBsa-
Tens (ANA UMHKa OHO, B OCHOBHOM, PaBHO 4). YCTaHaB/MBaETCA AMHAMMYECKOE PaBHOBECHE,
NPY KOTOPOM NPOUCXOAUT Kak 0Bpa3oBaHMe KOMNNEKC], Tak U ero pacnag,. Takum obpasom,
B pacTBOpe, Kak NPaBUAO, OAHOBPEMEHHO COAEPIKATCA BCe HOPMbI KOMMEKCOB, 0bpa3so-
Baslineca Ha pasUYHbIX CTagMAX KOMNNEKCOO0Bpa3oBaHMA, a TaKKe UCXOAHbIE BelllecTBa.
lponopuma nx 3aBMCUT OT NPOYHOCTM O6Pa3YIOLMXCA COeAUHEHM (Tpunbepr A. A, Beepe-
HWe B XMMUIO KOMNIEKCHbIX coeannenuy, 4 usg,, 1., 1971).

YCTOYMBOCTb KOMNNIEKCOB ONpenenaeTcs Kak GpyHaameHTanbHbIMK hakTopamu (NPUposoil
KomnnekcoobpasosaTens U MMraHAOB), Tak U BHEWHUMU YCNOBMAMM (TEMNepaTypoil, npu-
POAOI pacTBOPUTENR, NOHHOW CUNIOIA, COCTaBOM pacTeopa). Cpeau dyHAaMEHTaNbHbIX paK-
TOPOB, BUAIOLMX HA YCTOMYNMBOCTb KOMNIEKCOB, C/leayeT BblAeINTb NPUPOAY LLEHTPANbHOTOo
aToMa 1 nraHaa, CTPYKTYpY nraHaa u ctepuueckne Gaktopol. /IuraHabl uMeowme He-
CKONbKO CaWTOB CBA3LIBAHMUA (MONMAEHTAHTHDBIE IMFaHAbI) MOTYT 06Pa30BbIBATL LUKAUYE-
CKUe KOMNIEKCHI - Xenarhbl, KoTopbie 06nlap,aioT 6onblen yCTORUUBOCTBIO.

MNenTuabl, Kak AUraHabl, UMEIOT HECKO/IbKO CaliToB CBA3bIBAHUA C METANNAMMU, T. €. ABNAIOTCA
NONUAEHTAHTHBIMM IUTaHAaMKU. TaKUMK caitTammn MOTYT GbiTb: KOHLLEBbIE aMUHO- U KapBoK-
CMNbHAA TPYNMbl, aMUAHDbIA aTOM a30Ta NENTUAHOW CBA3MN, a TaKKe BOKOBble GYHKLIMOHANb-
Hble Fpynnbl aMMHOKMCAOTHbIX OCTaTKOB. [T03TOMy ANnA NeNTUAOB XapakTepHo ob6pasoBaHue
KOMINEKCOB XenaTHoro Tuna.

AnnodepoH, HapAaay C yKa3aHHbIMM Bblle aKTUBHBIMM FPYNNamu, UMeeT B cBoem cocTase 4

OCTaTKa rMcTMANHA — aMUHOKUCNOTDI, CoaeprKalleid UMUAA30NbHOE KONbLO, KoTopoe obna-
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AAeT CKNOHHOCTBIO K 06pa3oBaHNI0 KOMNAEKCOB. ITO NPpUAAET annodepoHy CBOINCTBA aKTUB-
HOro finranaa. [laHHoe 06CTOATENLCTBO MCNONBL3OBAHO B BbilLEYKa3aHHOM MaTeHTe
RU2470031. NockonbKy KOOPAUHALMOHHOE YUCNO LUMHKA OBbIYHO paBHO 4, a B MoONieKyne an-
nodepoHa npucyTcTByeT 4 ocTaTKa rUCTUANHA, GOPMYNa XENATHOTO KOMMAEKCE, NPEANOKEH-
Han asTopamu nateHTa RU2470031 kaxerca ouesnaHo. OfHAKO HasiMuMe B COCTaBe mosie-
Kynbl annodepoHa Apyrux GYHKLMOHANbHBIX FPyNf, cNOCOBHbIX KOOPAMHMPOBATLCA C UOHA-
MU METanNoB, Npeanonaraer BOBMO)KHC;CTb CYLeCTBOBAHUA MHbIX CTPYKTYp. OcobeHHocTH
Komnnekcoobpa3oBaHuA B BOAHON Cpefe TakKe A0MKHBI BUATL Ha COCTaB W CTPYKTYpY 06-
pasylowmxcs coeMHeH1HA.

KomnnekcHble coeanHeHnsa annodepoHa u ero Npou3BOAHbIX C MOHaMN Meau, 06pasyioiLue-
€A B BOAHbIX PacTBOpax, TATENbHO U3YYeHbl FPYNNOi NONLCKUX YYEHbIX U ONUCaHLI B page
cratein. B pabote T.Kowalik-Jankowsca, L. Biega, M. Kuzer, D.Konopinska. Mononuclear Cop-
per (Il) complexes of alloferon 1 and 2: A combined potentiometric and spectroscopic stud-
ies. J. Inorg. Biochem. 103, 2009, 135 — 142 aBTOpbl NPOBOAAT AETafbHbIN aHaNU3 paBHOBe-
cua 8 cucteme annodepoH — meab (MPU MX IKBUMONEKYNAPHBIX COOTHOLLEHMNAX), OCHOBBI-
BAIOWMIACA HA AAHHBIX NOTEHLIMOMETPUYECKOTO TUTPOBAHNA U CNEKTPOMETPUN. Meap 1 LUMHK
Kak komnnekcoobpasosartenu 0bnaaaloT CXOKMMMU CBOMCTBAMM, MOITOMY AAHHBIE, MONYUEH-
Hble ANA Meaym, MoryT 6biTb NPUHATLI BO BHUMaH1E NP U3y4EeHUM KOMNNEKCOB annodepoHa
C UMHKOM.

PaboTbl nonbckux uccnegosateneii NoKasanm, YTo B CUCTEMe annodepoH — Meab B BOAHbIX
pacTBopax 06pa3yeTca MHOXKECTBO COBANHEHMUI XENATHOTO TUNA, COCTAB U KOAUYECTBO KOTO-
PbiX O4eHb CUMbHO 3aBUCKT OT PH cpeabi. bbiIo NOKa3aHo, YTo NPKU BCeX 3HaYeHUAX pH MOHDI
meau 1 annodepoH 06pasyloT KOMNAEKCHI, HAXOAALLMECA B PABHOBECUM C UCXOLHBIMM KOM-
NOHEHTaMu. YCTaHOBAEHO, 4TO MOH meau obpasyeT cBA3b C OCTaTKaMM TMCTUANHA U Henpe-
MEHHO C KOHUEBOW amuHOrpynnoit annodepoHa. Y1cno ceazelt Meau C a30TOM rUCTUANHA
3aBUCUT OT pH cpeab! 1 pacTeT ¢ NOBbILLEHUEM ee BeAnunHbl. OHa MOKeT BbITb CBA3aHa C
OAHUM, ABYMA WU TPEMA OCTaTKamK rMCTMAUHA. BaXKHO TO, UTO OAUH U3 YeTbIpeX OCTaTKOB
FMCTMANHA BCErAa OCTaeTcA CBOBOAHLIM He CBA3aHHBIM C MOHOM MeTanna. Takasa CTpyKTypa
KOMNNEKCOB OT/IMMaeTCA OT GopMynbl, NpuBeAEHHOI B nateHTe RU2470031, B KoTOpoi pac-
CMaTpUBaeTCA CBA3bIBAHUE UMEHHO NO 4 oCTaTKaM rMcTMaMHa. ABTOPamu NOALCKOW CTaTby

NOKA3aHO, 4TO CBA3bIBAHUE NO 4 TUCTUAUHAM BO3MOXHO, HO TO/IbKO 8 CAyuae GHOKMPOBGHVIH

4
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KOHLIEBOM aMWHOTPYNNbi, HANPUMeEP, NyTeM ee aLLeTUAUPOBAHUA.

BaxHbim 06cTOATENLCTBOM, OBHApPYIKEHHBIM aBTOPaMK CTaTby, ABAAETCA TO, YTO B CHCTEME
annodepoH — MeAb OAHOBPEMEHHO NPUCYTCTBYIOT KOMNAEKCHBIE COEAUHEHUA PA3HOrO CO-
CTaBa M CTPOEHUA. TaK B Heil HaWAEHbl NONNAZEPHBIE KOMIUIEKCHI, B KOTOPbIX C OAHON Mone-
Kynoi annodepoHa KOOPAUHUPOBAHO HECKONbKO MOHOB MeTanna. Takum o6pa3om, cuctema
annodepoH — meab B BOGHOM PacTBope UMeeT CIOXKHDINA COCTaB, B Heill OAHOBPEMEHHO Npu-
CYTCTBYIOT KaK KOMIUIEKCHbIE COEAMHEHMA PAa3NUYHOTO COCTaBa, TaK U NCXOAHDIE BELeCcTBa -
annodepoH u conb meam.

Bauskue 3akoHoMepHOCTH fonKHBI HaBNOAaTLCA U ANA BOAHBIX PACTBOPOB CUCTEMBI aNNO-
bepoH - uMHK. OiHaKO, BaXKHO UMETb B BUAY TO, YTO UMHK B pagy UpsuHra —~ Yunbamca no
komnnekcoobpasyioweit akTUBHOCTH ycTynaeT meau (O. B. Cepreesa. Peakumu B BOAHbIX
pactBopax. CnoxHble oHHbIe pasHoBecua. MuHcK, 2009, 70 c). Mo3ToMy KOMNAEKCHbIE CO-
€ANHEHUA LIMHKA, KaK NPaBuNo, MeHee YCTOWYMBDLI, Yem MegHble. OaHaKo MOXHO npeano-
JI0OXHUTb, YTO NPUPOAA U 3aKOHOMEPHOCTU CYLECTBOBAHUA KOMNNEKCHBIX COEAUHEHUN B CUC-

Teme annodepoH — LUMHK ByayT 6AM3KMMKN K ONMcaHHLIM Bbilue ANA Meau.

3apauen naHHOTO U30BpeTeHUn ABNABTCA co3haHne GapMaLLeBTUHECKO KOMNo3uuun obna-
AA0WENR NOBbLILIEHHOW BUOIOTUYECKON aKTUBHOCTBIO, COAEPKaLLEH aKTUBHBIE KOMMIEKCHI
annodepoHa C LMHKOM B ONTUMANbHOM COCTaBe, a TaKKe YCNOBUI, KOTOPbIE NO3BOAAIOT NO-

NyYuTb PaCcTBOP, COAEPKaLMH MaKCUMa/bHYI0 KOHUEHTPaUMrIo 3TUX COeAUHEHUMA.

TexHnuecknm pesynbtaTom U306peTeHUn ABNAETCA KOMNO3ULMA, COCTaB U CBOMCTBA KOTOPOM
NO3BONIAIOT AOCTUTHYTL B PACTBOPE BbICOKOW KOHUEHTPALMU KOMNNEKCHBIX COeAUHEHUN, 06-
pasyembix B3aumogeincTeuem annopepoHa C MOHaMM LiUHKa, KOTopan obnagaert Guonornue-
CKOW aKTUBHOCTLIO, NPUYEM NPOTMBOBUPYCHAA aKTUBHOCTb KOMMO3ULMW NPEBbLILLAET NPOTH-

BOBMPYCHYIO aKTUBHOCTb Camoro annodepoxa.

YKasaHHbIH TeXHUYECKNIi pesyNbTaT A0CTUraeTcA 3a CYeT TOro, YTO 3anBNeHa papmaliesTuye-
CKaa Komno3suuus, 061afalowWwan NPOTUBOBMPYCHON U UMMYHOMOZYNMPYIOLLEN aKTUBHO-
CTblo, COAEPKALLEI B KauecTse aKTUBHbIX BELLECTB aNNODEPOH M LMHK, OTAMHAIOLLAACA TeMm,

YTO ee aKTUBHbIM Ha4aNOM ABNACTCA CMECb BMONOrMUECKN aKTUBHBLIX KOMINEKCHBIX coegu-
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HeHui, o6pasyembix B3aumoaencTBuem onmronenTuaa annodgepoH ¢ MOHaMU LIMHKA B BOA-
HO cpeae, NpUYEM LMHK U annodepoH B pactsope 06pa3yloT KOMNNEKCHbIE COeaANHEeHUA
Pa3nUYHOro CoCTaBa, a KOHUEHTPaUUA PacTBOPOB annodpepoHa u Conu LMHKa nogobpana Ta-
KUM 06pa3om, UTO MONbHOE COOTHOLIEHWE KOMINOHEHTOB aNNoGepPOHa U COMMU LIMHKA COCTaB-
nserorl:1p01:2.

Donyctumo, uto coctas komnosuuun o6pasyloT annodepoH, CoNb LUHKA, B3ATaA B SIKBMMO-
nexynapHom unmn 6onbliem KoNMUeCTBE; B KaueCTBe cpeabl cnonbayetca 0,9% pacTBop Ha-
Tpusa Xi1opuaa unv Hatpua auerara, a pH pacrsopa HaxoauTca B npegenax ot 6,5 g0 8,0
(npeumywecrsenHo 7,5).

flonycTtumo, 4To B KauecTse CONN UMHKA UCNO/B3YIOT €ro aueTaT AU XNopug,.

flonyctumo, 4TO Npn NpUroToBAEHUM KOMNO3NULUMK CHaYana roTOBAT NEpPBbIf PacTBOP, KOTO-
pblit nony4atoT pacteopeHnem 100 mr annodepora B 50 mn 0,9% pacTeopa HaTpma Xxnopuaa
WNKu HaTpuA aueTata, NnapasnesibHo roTOBAT BTOPOW PacTBOP, KOTOPbIA NOAY4aIOT pacTsope-
Huem 17,4 Mr aueTaTta uMHKa guruapata unu 10,8 mr xnopuaa umHka 6essoaroro 8 50 mn
0,9% pacTsopa HaTpua x10puAa UM HaTPUA aLeTaTa; Nocae Yero B NepBbiit PacTBOp nocre-
NEeHHO Npu NepemelnBaHUN BBOAAT BTOPOMN pacTeop; yepe3 30 MUHYT KOHTponupytoT pH
pacTBopa u AOBOAAT €ro A0 BeNnuuHbl 6,5 - 8,0 ¢ nomowsio 0,1 M pactsopa rugpokcnaa Ha-
TPUA WU KACNOTbI XI0PUCTOBOAOPOAHOW; NONYYEHHbIA PacTBOP CTEPUAUN3YIOT dunbTpaumei
Yepe3 unbTP ¢ nopamu 0,2 MKM, AO3MPYIOT B aMNyNbl MK GNaKOHbI, KOTOpbIE FepMeTU3M-
pyioT.

Aonyctumo, uTo o6ecneunBaloT KOHEUHbIE KOHUEHTPALUM KOMNOHEHTOB KOMNO3ULUN: an-
nodepon — 1 mr/mn, conb uuHKa ot 0,052 ao 0,104 Mr umHKa /M.

flonyctumo, YTo Npu NPUroToBACHNMK KOMNO3NULMM CHA4YaNA FOTOBAT NEPBbIi PacTBOP, KOTO-
pbiit noAy4aloT pacteopeHnem 100 mr annodepona 8 50 ma 0,9% pacTsopa HaTPUA XAOPUAA
WK HaTpuA aueTaTa, Napasnnie/ibHO rOTOBAT BTOPOW pacTBOp, KOTOPbLIW NOAYHaKT pacTeope-
Huem 34,8 mr aueTata uMHKa aurugparta unm 21,6 mr xnopuga umuHka 6e3sogHoro B 50 mn
0,9% pacrtsopa HaTpuA xn0puaa MK HaTpus aueTarta; Noc/e Yero B Nepsblit PacTBOp NocTe-
NeHHO Npu NepemeLrMBaHUKN BBOAAT BTOPOU pacTsop; uepe3 30 MUHYT KOHTpONnUupyioT pH
pacTBopa u AOBOAAT ero A0 BeAudnHb! 6,5 — 8,0 ¢ nomouwbio 0,1 M pacTBopa ruapokcnaa Ha-
TPUA UK KACNOTbI XIOPUCTOBOAOPOAHOW; NONYHEHHbBIW PacTBOP CTepUIN3YIOT duabTpaumeit

Yepes ¢unbTp ¢ nopamu 0,2 MKM, 03UPYIOT B amny bl MK GNaKOHBI, KOTOpbIE 3aTeM repme-
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TU3UPYIOT.

Kpatkoe onucaHue yeptexeit

Ha ®ur.1 nokasaH macc-cnektp 0,001 M pactsopa annodepoHa 8 Boge.

Ha ®ur 2 nokasan macc-cnektp 0,001 M pactsopa Komnnekca annohepoHa C LUHKOM B sose
NpU MONbHOM COOTHOLEHUH annodepoH —UMHK 1 : 1.

Ha ®ur 3 nokasan macc-cnektp 0,001 M pactBopa Komnnekca annodepona C LUHKOM B BOAE
NPpY COOTHO-WEHUN annodepoH — UMHK 1 : 2.

Ha ®ur 4 nokasaH dpparmeHT Macc-cnekTpa KomMnnekca annopepoHa ¢ LLMHKOM. Tpex3apsaga-
HbIt MOH M/2 443,1721. IKcnepuMeHTaNbHbIe [aHHble.

Ha ®ur 5 nokasan pparmeHT TeOpeTUECKM PACCUMTAHHOTO MACC-CNEKTPA KOMMEKEa annio-
depoHa ¢ uuHKom, m/z 443,1721.

Ha ®ur 6 nokasaH macc-cnekTp cucrembt annodepoH + uuHK 8 0,9% pacTBope HaTPUA Xnopu-
ha

Ha ®ur 7 nokasaH macc-cnektp 0,001 M pacTeopa KomnneKkca annopepoHa ¢ uMHKom npu pH
4,0.

Ha ®ur 8 nokasan macc-cnektp 0,001 M pactsopa kKomnnekca annodepoHa ¢ uMHKOM npm pH
6,0.

Ha ®ur 9 nokasan macc-cnektp 0,001 M pacTBopa KomnneKca annodepoHa C LUHKOM npu pH

8,0.

OcywecreneHne usobperenus

Mpu ocywecteneHnn paspaboTkn B kauecTse coneli UMHKa 6biIM UCNONL30BAHDI ALETAT LMH-
Ka U xnopug, uMHKa. Tonbko a1 conu u,u;ma BXOAAT B COCTaB NEKAPCTBEHHbIX NPenapaTos
ANA NapeHTepasibHOTO BBEAEHMA, NPEXAE BCEro B pa3nuuHbie GOpMbl MHCYMHA. B KauecTee
pacTsopurens 6binm ucnonb3osakbl 0,9% PacTeopbl HaTPMA XOPUAA U HATPUA aLeTaTa B BO-
Ae. [ipyrue usoToHnueckue pacTsopbl (pacTBop PuHrepa u T.4,) B JaHHOM Cydae He npume-
HUMDbI, T.K. COA@PXKaT AONONHUTEIbHO UOHbI KanbLyA, a Takke docdaTbl M kKapBoHaTsl, obpa-
3ylowme ¢ LMHKOM HepacTBOPUMbIE COeAUHEHUA.

PacTBopbi, cogepikawme annodpepoH n conu UMHKA, 6bInN U3yYeHbl C NOMOLLBIO NOTEHUMO-

METPUHECKOro TUTPOBAHMA U MacCC-CINEKTPOMETPUN.
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YCTaHOBNEHO, 4TO B CUCTeMe aNNOdEPOH - CONb LMHKA B BOAHOM CPeae NpoMCXOANT NPoLLece
komnnekcoobpasosanusa. Npu 3TOM B pacTBope scerga NPUCYTCTBYET PaBHOBECHAA CMECH
UCXOAHBIX KOMMOHEHTOB - annodepoHa 1 CONU UUHKA, a TakKe 06pasyembiXx MU KOMNAEKC-
HbIX COeAUHEHUN. HalaeHO, 4TO LMHK 1 annodepoH B pacTeope 06pasyioT KOMRAEKCHbIE CO-
€AnHEeHUA pa3nu4Horo coctaea. lpenmyuecteeHHO 06pasyoTCA KOMNAEKCHI, B KOTOPbIX MO-
nekyna annodepoHa CBA3aHa C O HUM MOHOM LMHKA. OAHAKO HapAaY C HUMM, B pacTBope
NPUCYTCTBYIOT KOMNNEKCHI, B KOTOPbIX C Monekynoﬁ annopepoHa cBA3aHbI CPa3y ABa MOHa
UWUHKa, a TakxKe A¥Mepbl, B KOTOPLIX OAUH WOH LIMHKa CBA3bIBAETCA C ABYMA MONEKYAaMMU an-
nodepora. Takum 06pasom, B cucteme annodepoH — LMHK B BOAHOM PacTBope npucyTcreyer
CNOXHAA CMeCb BELLLECTB, BKIOYAIOLLAA UCXOAHBIE KOMMOHEHTbI U KOMMNEKCHI Pa3/IMUYHbIX
CTPYKTYp U COCTaBos. [1p1 3TOM O4EBMAHO, YTO COCTaB U CTPYKTYPA ITUX KOMNNEKCOB, Cyule-
CTBEHHO OTIMYAIOTCA OT GOpPMYAbI, AaHHOM B naTeHTe RU2470031.

HaiigeHo, 4To cocTas u KoHUEeHTpauUA 06Pa3syIoLMXCA KOMNNEKCOB 3aBUCKT OT pH, COOTHO-
WeHUA aNNOGEPOH : UMHK U MOHHON CUAbI PacTBOpa. YBeanueHue BefnuHbl pH noBbiwaeT
KOHUEHTPaL Mo KoMNNEeKCoB. Takol xe 3pdeKT gaeT yBenuueHmne KOANYECTBa CONN LMHKA
BblLL€ SKBUMONEKYNAPHOTO. UCcnoNb30BaHMeE B KayecTse cpeabl 0,9% pacTBOPOB HATPUA XNO-
pPvaa unu Hatpua auerara umerowmx pH 8 npegenax ot 6,5 ao 8,0 no3BoAMN0 NONYYUTL KOM-
NO3uLMIO, B KOTOPOU CTENeHb KOMNIEKCO0bpa3oBaHma 61M3Ka K KONUUECTBEHHOIL.

B utore paspaboraHHan KOMNO3ULUA BKIOYAET KOMNEKCHbIE COEANHEHUA anN0PepoHa 1
UMHKa pa3/IMvHOro CTPOEHUA, UCXOAHbIE annodepoH U CoNb UMHKA (auerTaT unu xnopupa),
0,9% pacTsop HaTpua x10pMaa UK HaTPUA aueTata u umeet pH B AuanasoHe ot 6,5 1o 8,0,
npenmyulecTBeHHo 7,5. lpu aTom ana npurotoBneHua komnosuumuu 6epyr annodpepoH u sKk-
BUBaNeHTHOE eMy unm 60/bluee KONNYECTBO COMM LUUHKA. KOMNO3MLMA NoNy4aeTca nytem
CMellleHUs paBHbIX 06bEMOB PacTBOPOB aueTaTa UAK XN0pUAa LUHKa n annodepona B 0,9%
PacTBOpe HaTpUa XN0PUAA UAKN HATPUA aleTaTa, € NoCAeAyioLLeil KOPPEeKTUPOBKOM pH ao
YKa3aHHOI BenanunHbl 6,5 — 8,0 (npegnoututensHo 7,5).

Buonoruyeckan aKTMBHOCTb 33ABAAEMBIX KOMNO3ULMIE bina NOATBEPXKAEHA IKCNEPUMEHTa-
Mu. B kauecTse npenapaTtos cpaBHEHUA UCNONB30BA/IN NEKAPCTBEHHOE CPEACTBO «ANNOKUH-
anba, NModM3aT ANA NPUTOTOBNEHNA PACTBOPa ANA NOAKOKHOTO BBEAEHUAY, COAEpKalLee
1 mr uucroro annodepora 6e3 BCNoMoraTeNbHbIX BEWLECTB, @ TaKXKe CTaHAAPTHbLIN NPOTUBO-

repneTuyeckuin npenapar «Auuknosup». pOTUBOBUPYCHAA aKTMBHOCTL pa3paboTaHHo
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KOMNo3nuum, nokasaHHas panee (nateHt RU2470031) Ha npumepe Bupyca rpunna, npose-
PeHa UCNbITaHNAMU C BUPYCOM repneca. Pe3ynbTaT ucnbiTaHUi NOATBEPAUA faHHbIe NaTeHTa
RU2470031, nokasas 60/1ee BLICOKYIO NPOTUBOBUPYCHYIO aKTUBHOCTb KOMNO3Uuuu B cpas-
HeHuUU ¢ annodepoHom. UmmyHOMOAYNMPYIOLIME CBOIICTBA Pa3paboTaHHOM KOMNO3WLMUK,
NOKa3aHHble Ha NpUMepe MHAYKUMKU MHTepdEpOoHa-TaMMa U MHTepaeitknHa-18, Takxe Bbille,
UeM Yy uMcToro nentuga annodpepona.

BbiBoAbl NOATBEPKAEHBI NPUMEPamMM.

Npumep 1. Macc-cnekTpomeTtpuueckue uccnenosaHma.

B cuny metoguueckux tpe6osanuit k 060pya0BaHuIo, B pacTBOpax AnA MacC-CNeKTpomMeTpumn
ESI-MS HexenaTenbHO NPUCYTCTBME HEOPraHUYECKUX Conei, noatomy 60sbilan YacTb pac-
TBOPOB rOTOBU/IUCL Ha BOAE AUCTUNIMPOBAaHHON. PacTBOpbLI C pasnuYHbIMU 3HaYeHuaMM pH
roTosunu, ucnone3ya dopmuathbivi 6ydep (pH 4 n 6) u Tpuc-6ydep (pH 8,0). KoHueHTpauma
pacrsopos annodepoHa u conmn uuMHKa coctasnana 0,001 M, MONbHOE COOTHOWIEHNE KOMNO-
HeHTOB cocTasnano 1:1u 1:2. B Kauecrse coNu UMHKA UCNONb30BANM ALETAT LiUHKA.

Ana paborbl ncnonb3oBaH Macc-cneKTpomeTpuueckuil getektop — LTQ OrbiTrap Velos ¢
3NEKTPOPACNLINUTENLHOW MOHW3aUVEN NpK aTMOCHEPHOM JaBNAEHUM U NPOrpaMMHbIM obec-
neyeHnem ans ynpasneHna u o6pabotkm ganHbix «Xcalibur».

Ycnosua pabotbl Macc-CNeKTPOMETPUYECKOrO AeTeKTopa:

- NoTok rasa-ocywurena - 10 y.e.

- MNoTok BcnomoratenbHoro rasa - 5 y.e.

- Temneparypa rasa-ocywwurens - 80°C;

- Temnepartypa 8cnoMoraTensHoro notoka - 280°C;

- HanpsaxkeHue Ha Kanunnape - 35008;

- Npamoit 8BoA, 06pasua ¢ nomoLbio Wnpuua obbemom 500 MK U CKOPOCTLIO NOTOKa 5
MKN/MUH

- AeTekTMpOBaHue B peXxume CKAHMPOBAHMA MO NONHOMY MOHHOMY TOKY (SCAN): pernctpa-
UMA MOHOB B AuanasoHe m/z ot 300 go 1500 (Npu NONOKUTENLHOM MOHU3aLMM).
MoHou3zoTONHbIE MaCcChl HEKOTOPbIX BO3MOMKHBIX MOHOB annodepoHa NpeacTaBieHbl HUXKe:

AnnodepoH: BpytTo popmyna Cs;H76N2,016, MOHOM3OTONHASR MONEeKyNApHaa macca

M.W.=1264.58096
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OaHo3apaaHbIA UOH m/z [M+H]'=1265.58824

[Byx3apagHbiii uoH m/z [M+2H]**=633.29776

[syx3apagHblit MOH C HaTpuem m/z [M+2Na]2+=644.28873

Tpex3apagHbiit von m/z [M+3H]**=422.53426

Ha ®ur. 1 nokasaH macc-cnektp 0,001M pacteopa annodepoHa B Boae. Xopoluo onpegens-
HOTCA HECKONIbKO XapaKTepHbIX ANA nenTuaa UoHos. MoH ¢ m/z 1265,5896 — ogHo3apaaHbIiA
MOH, MOH € M/z 633,2992 aBnsaeTca ABYX3apPAAHBIM HOHOM [M+2H]2"u Tpex3apaaHbI NOH
[M+3H]*"c m/z 422,5351.

Ha ®ur. 2 nokasaH macc-cnektp 0,001 M pacteopa cogep*auiero annopepoH U coNb LMHKa
NPU MONbHOM COOTHOWIEHNM annodepoH — unHK 1 : 1. CpasHeHue cnektpos ur. 1 (annode-
pOH) ¥ dur.2 (KOMNO3MUMA) NOKA3bLIBAET, UTO B CUCTEME MOABUANCH CUTHANbI HOBLIX UOHOB,
Hanuune KOTOpbIX MOXKET BbiTb OB BACHEHO TONBKO obpasoBaHMem KOMNNEKCHbIX coeguHe-
HUi annodepoHa ¢ UMHKOM. Manan MHTEHCUBHOCTU CUIHANIOB HOBLIX MOHOB CBUAETENbCTBY-
€T, UTo cofiepKanue B pacteope cBo60AHOro annodepoHa 3HAUUTENLHO BLILLE, HEM KOHLEH-
Tpauma KoMnaekca.

CnexTp ®ur. 2 copaepxut curHan ¢ m/z 443,1731, cooTBETCTBYIOWMIT TPEX3APAAHOMY UOHY
LUHKOBOro komnnekca [M+Zn+H] 3+ , @ TaKxKe curHan ¢ m/z 664,2556, KoTopbilh COOTBETCTBY-
€T ABYX3apaAHOMY MOHY Komnekca [M+Zn]?*. O6a curnana COOTBETCTBYIOT KOMNEKCY C
6pyTTo dopmynon CsoH76N2,016Zn0.

Ha ¢wur. 3 nokasaH macc-cnekTp 0,001 M pacTsopa Komnaekca annodepoHa ¢ LLUHKOM B BOAE
NP¥ MO/ILHOM COOTHOLWIEHUH annod)epou-} = UnHK 1 : 2. OH NOKAa3bIBAET, YTO yBENUUEHUE CO-
AepXKaHuA UWHKa BeAeT K CYWeCTBEHHOMY POCTY KOHLLEHTPaUUM KOMMIEKCa B pacTBope.
Komnosnuuu ¢ otHoweHnem annodepoH : uMHK 6onblumm, yem 1 : 2 He UCCNeAOBANUCD.
NpegcraBnenHble Ha dur. 4 n Our. 5 peanbHblit U TEOPETUYECKUI MaCcC-CNEKTPbI Tpex3apaa-
HOTO UOHA KOMIMIEKCa NPAKTUYECKU COBNAAAIOT, YTO CBUALTENLCTBYET O NPaBUIbHOCTU WH-
TepnpeTaummn 3Toro CUrHana B Macc-CMeKTpe Kak COOTBETCTBYIOLWEro Komnnekcy ¢ 6pyrro-
dopmynoir Cs;Hz6N2,046Z0. Takoe e coBnagexune TEOpUM U NPaKTUKKN BbINO NoNy4eHO U ANA
ABYX3apAAHOTrO UOHA.

Kpome TOro B cnexkTpax MMeloTca curHansl ¢ m/z 465,1425 n 697,2097. Ovu COOTBETCTBYIOT
kKomnaekcy ¢ 6pyTTo dpopmynoit Cs;Hz2N2,016Zn,, B KOTOPOM annodepoH caA3aH cpasy ¢ 2

aToMaMu UMHKA. BbinonHeHHoe CpasHeHune peanbHOro ¥ TEOPETUYECKU PAaCcCUNTAHHOIO Macec-
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CreKTpa Tpex3apAaAaHoro MoHa ¢ m/z 465,1425 noartsepmaaet 3To otoxaecteneHue. Takxe
HabnopaeTca Hanuume TpexsapagHOro uona ¢ m/z 886,6705, COOTBETCTBYIOLWEro Anmepy
annodepoHa ¢ UMHKOM CigsH15oN44032Z0.

Takum 06pa3om, macc-CneKTpoMeTpUHEcKoe CCNeAoBaHue NOKa3biBaeT, YTo B BOAHOM cpe-
Ae annnodepoH B COYETaHUU C CONAMU Lv,unka obpasyer KOMNNEKCHbIE COeAUHEHUA Pa3NnY-
HbiXx $OpM U COCTABOB. |

HecMoTpsa Ha MeIoWneca TEXHUIECKNE OTPaHUMEHNA, BBINM NOAYNEHbI MacC-CNeKTP cucTe-
Mbl annodepoH — UMHK B CONEBbIX pacTBopax. Ha dur.6 npuseaeH Macc-CNeKTp KOMNO3NLMK
8 0,9% pacteope HaTpusa xnopuaa. UHTEHCUBHOCTb ABYX- U TPEX3apAAHOro CUIHANO0B C M/z
664,2558 1 443,1728 noKasbIBaeT, 4TO B U3OTOHUYECKOM PacTBOpE JOCTUTAEeTCA BbICOKOE
coaepraHue Komnnekcos annodepoHa ¢ UMHKOM coctaBa Cs;HigN22016Zn. MHTEHCUBHOCTD
CUrHANOB ABYX3apAAHOro UOHA KOMNNeKca ¢ m/z 664,2558 B cnektpe dur. 6 cywecTBeHHO
Bbille, YeM A/1A uoHa annodepoHa m/z 633.29776, a Tpex3apasHoro m/z 443,1721 Ha ero
yposHe (m/z 422.53426). Macc-cnekrp KOMNO3WUMU B PACTBOpE aueTaTa HaTPUA aHaNorM4eH
®ur.6.

bbina uccneposaHa 3aBUCMMOCTL COAEPIKAHUA KOMNNEKCHBIX COEAUHEHUI B PacTBOpE annio-
depoHa t LMHKOM OT BennunHbI pH pacTsopa.

Pesynbratol (®ur.7 - 9) noKasbiBaloOT, UTO COAEPKAHME KOMNIEKCHBIX COeANHEHWIT annode-
POHa C LMHKOM 3aBMCUT OT BeninunHbl pH. Mpu yseauyennu sHaueHua pH B MHTepBane ot 4
A0 8 HabnopaeTca yBenuueHme MHTEHCUBHOCTH COOTBETCTBYIOWMX CUTHANOB B Macc-
CneKTpax BOAHbIX PAacTBOPOB KOMNAEKCHbIX COeAUHEHUN UMHKA U annodepoHa, 4TO MoXeT
CBUAETENbCTBOBATL 06 yBENMYEHUU UX KOHLEHTPAUMK B pacTBOpE BCNEACTBUE U3MEHEHUA
pH.

MakcumanbHan UHTEHCUBHOCTL ABYX3aPAAHONO UMHKOBOTO KOMRAEKEA M/z 664,2558 Ha-
6niopaerca npu pH 8. CurHan Tpex3apaaHOro MOHa KomneKca npu sTom pH oTCyTCTBYET.

NpuBeaeHHbie Bbile pesynbTaTbhl MaCcC-CNEKTPOMETPUYECKNX UCCAeA0BaHUI C 6ONbLIONH Be-

POATHOCTbLIO NOKa3anu, UTo:

. annodepoH ¢ CoNamu LMHKa B BOAHOM pacTsope obpa3yeT KOMNIEKCHble coeanHe-
HUR;
. B BOAHOM PacTBOpe 04HOBPEMEHHO NPUCYTCTBYIOT KOMMEKCHI aniodpepoHa ¢ LuH-

KOM PasnnU4HOro COCTaBa 1 CTPOEHUS, a TakiKke cBo6oaHbIM annodepoH.

11



WO 2021/137722 PCT/RU2020/000622

. KOHUEHTPALMA KOMNNEKCOB 3aBUCKT OT pH pacTsopa, C ero pOCTOM MUX KOHLEHTpauma
yBennunBaeTca ¢ Makcumymom npu pH 8,0;

U KOHUEHTpaLMA KOMNIEKCOB 3aBUCUT OT COOTHOLIEHUA annodepoH - UMHK U UOHHOW
CU-Nbl PacTBopa;

BbiBOA: KOMNO3MLMA C MAKCUMa/IbHOW KOHLEHTPaLMel KOMNNEKCHBIX COeAUHEHWI BKNIOYA-
€T anno$epoH, CONb LMHKA B KONUYECTBE PaBHOM AN 60bLIEM IKBUMONEKYAAPHOTO B 0,9%

pacTBope HaTpuAa Xnopuaa unu HaTpua auertarta ¢ pH ot 6,0 go 8,0.

Mpumep 2. NMoTeHUMOMETPUYECKOE TUTPOBAHME.

Uccnepyembie pacteopsl umenn koHueHTpauuio 0,001 M no annodepoHy 1 UMHKY Npu MONb-
HOM cooTHowewue 1 : 1. PactBoputens — 0,9% pacrsop HaTpua xnopuaa. O6bvem TUTpyembIx
pacTBopos cocTasan 30 ma. [ina npUroTosneHUA PacTBOPOB UCMOAB3OBANW AUrMAPaT aLe-
TaTa unHKa Zn(CH3COO0),*2H,0 u 6e3soaHbik xnopua, umHKa ZnCls.

Ans paboTbi UCNONBLIOBANCA TUTPATOP NOTEHUMOMETPUYECKUI aBTOMaTUYecKnii ATN-02, no-
3B0NIAIOLLMIA NONYYATb KPUBYIO TUTPOBAHUA B MHTErpanbHoOM u anddepeHumuanbHoit opmax.
Bbinn BbINONHEHbI TUTPOBAHNA KaK KOMMO3ULUUYM annodepoHa C CONAMM LMHKaA, TaK U pac-
TBOPOB UCXOAHBIX KOMMOHEHTOB - ANN0PEpPOHa, aLeTaTa 1 xnopuaa umMHKa. TUTposaHue npo-
BOAWNOCH Pasfe/ibHO B KUCAYIO U WEeNouHYIo 06nacTb pa3genbHo. Kaxaoe TMTpoBaHue npo-
BOAWUNOCH TPWXKADI. YCPeAHEHHbIe AaHHbie TUTPOBAHUIA NPUBEAEHbI B UHTErPaNbHOM
(®ur.10) u anddeperumanbHoii (dur.11) dopme.

Kpusas Tutposanua annodepoHa umeer ABa HeTKO BbIPANEHHbBIX CKAUKa npu pH4,75u 9,4,
KOTOpbie KONMYECTBEHHO TOYHO COOTBETCTBYIOT NPUCYTCTBUIO 4-X OCTATKOB rMCTUAMHA U Of-
HOW KoHuesoi COOH-rpynnbi.

Kpusbie TuTpoBanusa cmeceit annodepoH + CONb LIMHKA HOCAT CYLLECTBEHHO WHOI XapaKTep.
Bo-nepebix, BBegeHUe CONM LMHKA B PacTBOP annodepoHa CyLecTBEHHO (¢ 7,5 no 6,5) meHsa-
€T BennuuHy pH pacreopa. Yke 310 06CTOATENBCTBO NO3BOAAET NPEANONOKUTL HaNUuKe
B3aUMOAENCTBUA MEXKAY KOMNOHEHTaMM B U3y4aemol cucTeme.

Bo-BTOpbIX, CKaUKM TUTPOBAHMA PACTBOPOB KOMMO3NLMI B CPaBHEHMN C KPUBOM ANA annode-
POHa CUIbHO pasmbiTbl (amnanTyaa ckauka dE/dV Ha auddepeHumanbHbiX KPUBbLIX Pe3KO
YMeHbLWeHa). B-TpeTbux, Ha KPUBbIX NPUCYTCTBYIOT HOBbLIE CKauKN TUTPOBaHUA. [laHHbIe OT-

Nn4na HEBO3MOHKHO ORMCATL NYTEM NPOCTOrO CACHKEHUR KPUBBIX TUTPOBAHWA YUCTOTO anno-
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depoHa u uncTbix pacTBopos cosneit uuHka (Gur.10). AuddepeHumnanbHbie kpusbie (Gur.11 n
6onee noapobHo dur. 12) nokasbisaloT 310 6onee YeTKo. ITU 06CTOATENLCTBA OAHO3HAYHO
CBUAETENbCTBYIOT O HAIMYUKU B3aMMOAEIACTBUA MeXAy annodGepoHoM U conamm uuHKa. Ta-
KUM B3auMOAencTBuem MOXeT BbiTb TONLKO Komrinekcoobpasosanue. OfHaKo Manas am-
NANTYAa CKa4YKOB TUTPOBAHUA CBMAETENLCTBYET 0 cnaboil cBA3aHHOCTU annodepoHa ¢ UUH-
KOM.

B kucnoit obnactu HabnogaeTca ncuesHoBeHne CKauka npu pH 4,75, xapaKkrepHoro ans an-
no-pepoHa, U BOZHUKHOBEHHUE CKauKa npu pH 4,25. MeeTca TakKe HOBbII, HO O4EHb CNa-
6biti, cka-uok npu pH 6,5, 6onee BoipaXKeHHbIN B cNyyae aLeTaTa UMHKa.

Haubonee BaxHble U3MEHEHUA UMEIOT Mecro B Weno4Hon obnactu. Tak NpaKkTUYECKHU OTCYT-
CTBYET CKa4OoK npu pH 9,4, xapakTepHblil Kak ana annodepona, Tak u ana coneil UuHKa. 3to
CBUAETENbCTBYET O TOM, UTO coaeprkaHne cBoboaHbIX annopepoHa M NOHOB LIUHKA B pacTBo-
pe B WwenouHoit obnactv He Benuko. CnefoBaTeNnbHO, OHW B OCHOBHOM HaxOAATCA B COCTaBe
KOMMIEKCHOTO CoeAuHEHUA APYT C APYrom. [1pu 3TOM BO3HMKAET ABa HOBLIX CKa4Ka: OAWUH
npu pH 8,0, BTOpOit 0kONO 10,0, KOTOPbIE MOTYT BbITh UHTEPNIPETUPOBAHBI KaK CKaYKU TUTPO-
BaHMA pasnnuHbix Gopm Komnnekca. B wenouHoit o6nactu npm 6onblinx sHaveHuax pH
(Bbiwe 8,0) BO3MOXHO HaNUUUe KOMNNEKCOB € AENPOTOHMPOBAHHLIMU PpopMamu annodepo-
Ha.

Hanbonee nnrepecHoit aBnaetcs ysxkas o6nactb mexay ckaukamu npw pH 6,5 u 8,0. B 310i4
obnactu AnA HesapAKeHHOI MONeKynbl annodepoHa BO3MOKHO B3aMMOAEINCTBUE C CONAMM
UMHKa ¢ obpa3oBaHUem CTPYKTYPb! XeNaTHOTO TUNa.

MonyuyeHHble faHHbIE NOKa3biBaIOT, UTO:

] annodepoH 1 conb UMHKA B PACTBOPE BCTYNAIOT BO B3aMMOAeiCTBUE APYT C APYrom,
. B3aumogeicTane annodepoHa u CoNbIO LMHKa ¢ 06pa3soBaHNnEM KOMNNEKCHBIX CO-

eavHeHui HabniopaeTca Bo Bcem guanasoHe pH ot 4,0 go 10,0,

° obnacrtb pH ot 6,5 fo 8,0 AaBnAeTCA NpeanoYTUTENbHOMN ANA GapmaLLeBTUYECKUX Le-
nein,
° AaHHbIE NOTEHULMOMETPUYECKOro TUTPOBAHUA NOATBEPKAAIOT 3aKOHOMEPHOCTH, Bbl-

ABNEHHbIE NPU MACC-CNEKTPOMETPUYECKINX UCCNeoBaHuaX (npumep 1) cuctembl annodepoH

- UMHK.

Boisoa: annodepon ¢ umnkom 8 0,9% pacreope HaTpua xnopuaa ¢ pH ot 6,5 ao 8,0 o6pasyior
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KOMNO3NUMIO, COAEPMHKALLYIO MAKCUMANBHYIO KOHLEHTPALMIO KOMMNNEKCHbIX COGAMHEHMﬁ

Mpumep 3. NpuroroBneHne KOMNO3ULUNA.

Komnosuuyua 1 (MonbHoe cooTHOweHue 1:1).

100 mr annodepora pacrsopsaioT 8 50 mn 0,9% pacTBopa HaTPUA XNOPUAA UM HaTPUA aleTa-
Ta — pacreop 1. [lapannenbHo rotTosat pacteop 17,4 mr auetarta uMHKa gurugparta (uam 10,8
MF Xnopuga umHka 6e3sogHoro) uunka 8 50 mn 0,9% pacTBopa HaTpUA XNOpUAa NN HaTpUA
auerarta — pacTsop 2. B pactsop 1 nocteneHHo npu nepemelinBaHnum BBOAAT pacreop 2. Ye-
pe3 30 MUHYT KOHTpOAUPYIOT pH pacTBOpa U AOBOAAT ero A0 BeAuuuHbl 7,5 ¢ nomousio 0,1
M pacrsopa ruApoKcuaa HaTpua MU KUCNOTbI XI0PUCTOBOAOPOAHON. MonyYeHHbIN pacTBop
CTepUAU3YIOT punbTpaumein yepes GpunbTp ¢ nopamu 0,2 MKM, 403MPYIOT B aMNyNbl, KOTOpble
3aTem 3anamnsatoT UK GpNaKOHbI, KOTOPLIE FePMETUIUPYIOT NPOBKaMM 1 KoNNavyKamu.
Conesbie pacTBopbl ANA NPUrOTOBNEHUA KOMNO3ULMIA NOAYYAIOT pacTBopeHnem 9,0 r HaTpuA
xnopuaa vunu 14,75 r HaTpuA auertara TpUruapaTta 8 1 autpe soabl OUMILEHHON. PacTBopsl
CTepUNU3YIOT aBTOKNABUPOBAHUEM U [0 NPUMEHEHUA XPAHAT NpU Temnepartype +4 — 8°C.
Komnosuuma 2 (MonbHoe cooTHoweHue 1:2).

fipurotoBneHne ananornuHO KOMNO3uLMK 1, Ho BepyT 34,8 Mr aueTaTa uMHKa AUrMaparTa

(wnu 21,6 mr xnopuaa umHka 6essogHoro).

Mpumep 4. Unaykuna uutepdepoHa-ramma (IFN-y) u untepneiikuua-18 (IL-18)

C uenbio oueHKU UMMYHOMOZYAUPYIOLWEN aKTUBHOCTH (MA) 3aaBNAEMbIX KOMNO3ULKIA, 3
TaK)Ke BbIABNEHUA BKNAAA COACPIKALUMXCA B HUX KOMNNEKCHBIX COEAUHEHMI, NPOBEAEHO ON-
peaeneHune yposHA uHAyKuMu unToknHOB (IFN-y 1 IL-18) Kak KOMNO3MUUAMM, TaK U UCXOA-
HbIMU KOMNOHEHTaMK — aniodhepoHOM U CONbIO LUHKA (aueTaTtom). Kpome Toro Bbina onpe-
AeNeHa UHAYKUUA UUTOKMHOB Bbi3biBaeMan Npu UCNO/Ib30BaHUMU 060MX KOMMNOHEHTOB (an-
nodepoH 1 Conb UMHKA), BBEAEHHbIX B OPraHM3m pa3aeNbHO BO BpemeHn. McnbiTanuio 6biam
noaseprHyTol 6 06pasuos:

1. AnnodepoH («Annokun-anbda, NMoPUAU3aT ANA NPUrOTOBAEHUA PacTBOPa ANA NOLKOMK-
HOro BBEAEHA») - Npenapar CpaBHeHUA,

2. Komnosuuusa 1,

3. Komnosuums 2,
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4. UnHka auertar

5. AnnodepoH 1 auertar UUHKa, BBEAEHHbIE Pa3AenbHO C UHTepBanom 15 muH,

6. 0,9% pacrsop HaTPUA X1I0pUAA — KOHTPONb.

O6pasupt 1, 2, 3, 1 5 umenu koHueHTpaumio annodepora 1 mr/mn. Pacteop annodepoHa 8
ob6pasuax 1 u S nonyuanm paC'rBopeHMeM COAEPIKUMOro amny bl npenapara «ANNOKUH-
anbda» (1 mr annodepoHa) B 1 mn pactsopa HaTpua xnopuaa 0,9%. PacTeop auerata yuHKa
B npumepax 4 u 5 umen koHuenTpaumio 0,17 mr/mn (COOTBETCTBEHHO KOHUEHTPALUUMN B KOM-
nosuuuu 1). na onpeaenenns GoHOBOro Konuyectsa IFN-y 1 1L-18 B cbIBOPOTKe KPOBU WC-
cnepyembiX XXMBOTHbIX UCMONb3OBANCA PacTBOP HaTpuMA xnopuaa 0,9%.

LnAa 3KCnepUMEHTOB NCNoIb30BaNUCL MbiK inkuKn BALB/C, caMKku, maccoit 16 — 22 rpamma,
BO3pacta 18 Heaenb, pa3burbie Ha 6 rpynn no 15 ocobeit B kaxaoi. O6pasupl BBOgUAK OA-
HOKpAaTHO NOAKOXHO B A03€ U3 pacyeta 1 mr annopepoHa Ha 1 Kr Tena nabopaTopHOro u-
BOTHOro. KomnoHeHTbl 06pasua 5 8BoAUNM Pa3fenbHo € nHTepsanom 15 muH. Konnuecrso
880AMMOrO auerarta umHKa (06pasup! 4 U 5) COOTBETCTBOBANO €70 KOAMUYECTBY B KOMNO3ULMY
1.

YposeHb uHTepdepoHa-ramma B CbiIBOPOTKE KPOBU ONpesensnca nytem tsepaodasHoro re-
TEPOTEHHOTO UMMYHHOTO aHanu3a ¢ UCNonb3oBaHnem cneunduUueckux aHTuTen yepes 3 vaca
nocne seeaexua obpasua, koraa HabnoaaeTca MaKCUManbHbIA YPoBEeHb MHAYKUMUK [FN-y.
Lna onpepgeneruna MHAYKUUM MHTEpReiKuHa-18 bbina MCNoNb30BaHa METOAMKA, ONUCAHHAA
B naTteHTe RU 2482866, BpemeHHOM TOUKOIA onpegeneHnsa yposHa IL-18 ucxopa 3 faHHbIX
3701 paboTbl BbIGpaHO 36 YacoB nocne BBeaeHna obpasua. B cydae KOHTPONLHOI FpyNnb
AoBepuUTe/IbHLIK UHTEPBAN PaCCYMTBLIBAJICA O UBMEPEHUAM Pa3BedeHNUA OAHOTO 1 TOro Xe
o6pa3sua. B onbITHLIX rpynNnax A0BEepUTE/IbHBIA UHTEPBAN BLIYUCAANCA OTHOCUTENLHO TpeX
06pasuos OT TpeX MNBOTHLIX Ha KaXKAYIO U3MEPAEMYIO TOMKRY. Pe3ynbTaTbl TECTUPOBaHUA
uccneayembix obpasuos npusegeHsl B Tabnunue 1

Tabnuua 1. KoHueHTpauua nutepdepoHa-ramma n MHTEpPNEikMHa-18 B CbIBOPOTKE KPOBH

O6pasey, Famma-nHTepdepoH UHTepneinknn-18
Ne yepes 3 vaca yepes 36 yacos
(nr/mn coiBOPOTKM) (nr/mn cbiBOPOTKY)
1 AnnodepoH 95+16 36020
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2 Komnosunuua 1 140220 402120
3 Komnosuuna 2 148+20 422425
4 AnnodepoH + uuHk | 120+15 354415

(pa3penvHoe Bse-

AeHune)
5 LimHKka auertar 8248 194+12
6 0,9% pacTBop Ha- 3248 186112

TPUA XI0PULA, KOH-

TpOnb

MonyyeHHble pesynbTaThl NO3BOAAIOT CAELNATL CACAYIOWMNE BLIBOADI.

BbisoAabi:

1. U3yyeHHble KomMno3numnm o6nanaioT cneuuduyeckoin cnOCoBHOCTLIO K MHAYKUMMU IFN-
y v IL-18.

2. Komno3suuun, cogepxauine Komniekcsl annodpepoHa ¢ LMHKOM Bbi3bIBalOT MHAYKUMIO
UMTOKUHOB, CYLLLEeCTBEHHO NPEBbILWAIOLLYI0 YPOBEHb LLUTOKWUHOB, Bbi3blBaeMbit annodepo-
HOM.

3. MaKcumanbHbili YPOBEHb MHAYKUMM LUTOKMHOB BbI3bIBAET KOMMNO3UUUA 2 C COOTHO-
weHnem annodeHoH : UMHK 1: 2.

4. UMMYHOCTUMYAUPYIOWLAA aKTUBHOCTb KOMMO3ULMIA HE ABNIAETCA Pe3yNbTaTOM CRoXe-
HWA aKTUBHOCTEN UCXOAHBIX KOMNOHEHTOB, YTO CBUAETENLCTBYET O BKAaAe 0b6pasylowmxca

KOMNNEKCHbIX COeAUHEeHWnH B AKTMBaLUIO MMMYHHOﬁ CUCTEMDI.

Npumep 5. NpoTUBOBMPYCHAA aKTUBHOCTL KOMMO3ULMI HA MOAEGNM TEPNETUYECKON WUHPEK-
uumn y Mbllien

MposeneHa oueHKa 3aWUTHOTO AeCTBUA Pa3paboTaHHBIX KOMMO3NUUMIA Ha MOAENN repneTu-
yeckol uHbeKumuu. B KauecTse NpenapaTos CPaBHEHWUM MCNONB3OBaAHbI: 1/ «AnNnokuH-anbda,
nModuAMU3aT ANA NPUrOTOBNEHUA PACTBOPA ANA NOAKOKHOTO BBEACHUAY - NEKAPCTBEHHDIN
npenapar, UCNoNb3yembliit B Tepanumn reHMTanbHOIo repneca, coaepawmin 1 mr annodepoHa
Ha amnyny, 2/ «AUMKNOBMPY - NeKAPCTBEHHDBIN Npenapar, NCNONb3yeMbIi NPU CTaHAAPTHOI

Tepanuu repneca.
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Benbix 6ecnopoaHbix mblwei (camMku) maccoi 16-20 r nony4anu n3 nMTomMHUKa «Pannonoso»
(Nenunrpaackan o6n.) n copepanm Ha CTaHp,apTHOM paunoHe B pernameHTUpOBaHHbIX YC-
nosusx susapua. NoaGop KMBOTHLIX B rPYMNMbl ONbITa NPOBOAUAN METOACM CAY4alHOM Bbl-
6opku. usoTHble Gbian pasaeneHst Ha 5 rpynn No 20 MUBOTHBIX: YETLIPE ONBITHLIE, B KOTO-
PbIX XXUBOTHbIE NONYHaNAU UHBEKL UM KOMNO3UUUKM 1, KoMNo3uuuK 2, npenapata «ANNOKUH-
anbda», npenapata «AUMKNOBUPY, COOTBETCTBEHHO, M OAHA KOHTPONbHAA, B KOTOPOI XU-
BOTHbIEe Nonyvyann nubekunu 0,9% pacrsopa HaTpma xaopuaa.

B uccneposanum ucnonbsosa supyc npoctoro repneca 2 tuna (HSV-2) wramm G (ATCC VR-
734). UndunumposaHue nponsBoAUNOCH BaruHanbHO. MNospexaerHue BarMHanbHOro snuTenms
OCYLWLECTBAANW NPU NOMOLUM cuapudmxa%opa ONA BNaraNuiLHbiX Ma3KkoB, NOC/NE Yero UBOT-
HbIX MHGULMPOBaANYN BUPYCOM B Ao3e 1,7x10°TCIDsg 8 06beme 30 MKA.

«AnnoKknH-anbda» U KOMNO3ULMKU 1 1 2 BBOAWUAN IUBOTHBIM BHYTPUBPIOIWIMHHO B Ao3e 1.25
Mr/Kr OAUH Pa3 B CYTKM B TeueHue 3 AHel nocne 3apaxeHua no neyebHol cxeme: yepes 1, 2
¥ 3 CYTOK fOCNe 3apaxeHua. «KAUMKAOBUP» BBOAUAN NO TON Xe cxeme 8 ao3e 50 mr/kr. Kon-
TPOAbHAA rPynnNa }XMBOTHbIX NONy4ana nHsekumio 0,9% pacrsopa HaTpua x10puaa.
Habnloperue 3a MBOTHLIMU OCYLLECTBAANMN B TeueHune 14 aHel. ExeanesHo Gpukcuposanu
CMEPTHOCTb XUBOTHbIX B KOHTPO/NILHOM U OMBLITHLIX rPynnax. Ha 0OCHOBaHUN NONYYEHHbIX
A3HHbLIX B K&XXA0W rpynne paccumuTbiBa/IN NPOLEHT CMepTHOCTU M (oTHOLWEHUE YuCna NasLlmnX
3a 14 pHeW XUBOTHBIX K 0BLwemy uncay 3apaXKEHHbIX }UBOTHbIX B rpynne) u MHAEKC 3awuTol
IP (oTHOWEeHME pa3HULbl NPOLEHTOB CMEPTHOCTM B KOHTPOAbHOM M ONBITHOM rpynnax K npo-
LeHTY N1eTa/ibHOCTU B KOHTPONbLHOWU rpynne).

M=N14/Nx100%,

Mpe:

N14 —YUCNO XUBOTHBIX, NABLUUX B FPyNne Ha 14 AeHb NOC/NE 3apaXKeHus,

N - obuiee 4MCNO KMBOTHLIX B rpynne;

IP = Mc-Me/Mcx100%,

rae Mc u Me —netanbHOCTb, BbIpayKeHHan B NPOUEHTaX B ONbITHOW U KOHTPOALHOM rpynnax.

LaHHble, nonyyeHHble B IKCNepumeHTe, npeacTasneHsl B Tabauue 2.

Tabn.2 MpoTeKTUBHDINA 3P DEKT U3yUeHHbIX NPenapaTos Ha MOAENM repneTUHeckon uHbek-

unU Yy mbliein
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[penapar N Pesynbratbl 3kCnepumeHTa
N14 M (%) IP (%)

Komno3uuua 1 20 3 15,0 75,0
Komno3auuuna 2 20 2 10,0 83,3
Annokun-anbda 20 4 20,0 66,7
Auuknosup 20 3 15,0 75,0
KoHTponob 20 12 60,0 -

Bbisoa;:

1. 3anBnaembie KOMNO3ULUK, COAEPKALIME Komnhekcubte coeamHeHuAa annodepoHa c

LMHKOM, FAe KOHUEHTpaLusa pacTBopos asiopepoHa U CONUN UMHKa noaobpaHa Takum obpa-
30M, YTO MO/IbHOE COOTHOLIEHWE KOMMNOHEHTOB annodepoHa U conu LMHKa cocTaBnaetT ot 1 :
100 1:2, neMOHCTPUPYIOT BbICOKYIO NPOTUBOBUPYCHYIO aKTUBHOCTL, 0becneunsas No oTHO-
LWEHUIO K BUPYCY reprneca 3amTHoe geincrsue, npesocxoasiiee 3¢dekT ucxogHoro annode-
poHa (npenapat «Annokuu-anbdan).

2. MNpoTekTUBHOE feicTBUE KOMNO3ULMIA, TPUMEHAEMBIX B 03e 1,25 Mr/Kr paBHO
(xomnosuuma 1) nau npeebiwaet (Komnozunumua 2) 3GpHEKTUBHOCTL CTaHAAPTHOTO NPOTUBO-

repreTuyeckoro fnpenapara «Aunknosup» 8 gose 50 mr/xkr.
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®OPMVY/IA

1. ®apmauesTHyeckas komnosuuua, 061agaloWan NPOTUBOBUPYCHON U UMMYHOMOAY-
NVpYIOLWEN aKTUBHOCTBIO, COAEPKAWEN B KAUECTBE aKTUBHDBIX BEULECTB annoPepoH U UUHK,
OTNNYAIOWAACA TEM, YTO €€ aKTUBHbLIM HAYaIOM ABJIAETCA CMeCb BMONOrMYECKN aKTUBHbBIX
KOMMNEKCHBIX coeAuHeHuni, obpasyembix B3aMMoaencTBUEM onuronentuaa annodepoH ¢
MOHamMu unHKa B 0,9% pacrsopax HaTpus X10puA2 UAN HATPUA aLeTaTa ¢ nocnenyouledn
KoppeKTuposkow pH no BeanumnHel ot 6,5 ao 8,0, npuuem umnHK U annodepoH B pacrsope 06-
Pa3yiloT KOMNIEKCHbIe COeAMHEHUA Pa3IMYHOIO COCTaBa, @ KOHUEHTpauus annodepoHa u
XA0pUuAa UMHKA MK aueTata noaobpana Takum o6pasom, 4TO X MONBHOE COOTHOLWEHUE CO-
cragnsetorl:1 pol:2.

2. Cnocob nonyuenna papmaueBTUYECKO KOMNO3MLMK 11O N.1, COCTOALLWIA B TOM, 4TO NPY
NPUroToBNAEHWUU KOMMO3ULMKU CHaYaNa FOTOBAT NepPBbIK PacTBOP, KOTOPBLIW NONYHAIOT PACcTBO-
peHvem annodepoHa B PacTBOpE HATPUA XNOPUAE UK HATPUSA aueTaTa, NapanNenbHo roTo-
BAT BTOPOIA pacTBOP, KOTOPbIW NOAYYALOT PACTBOPEHNEM aLeTaTa LMHKA UAWU XN0PUAA LUHKA
B pacTeope HaTpUA XN0PUAA UMK HATPUA aueTaTa; Nocse Yero B NepBbi PacTBOP NOCTENeHHo
npu nepemewnBaHnmn BBOAAT BTOPOI PacTBop; uepe3 30 MUHYT KOHTPOMPYIOT pH pacreopa
U [OBOAAT €ro A0 BenndmHbl 6,5 — 8,0 (npemmyutecteeHHo 7,5) ¢ nomouwibio 0,1 M pacTsopa
rMAPOKCUOA HATPUA UM KUCNOTbI XNOPUCTOBOAOPOAHON; NONYUEHHDBII pacTBOpP CTEPUAU3Y-
10T punbTpaumeii yepes punbTp ¢ nopamu 0,2 MKM, LO3UPYIOT B aMNyNbl UM GNAKOHDI, KO-
TOpble 3aTeéM repMeTU3InpPYIoT.

3. Cnocob no n.2 oTanuaiowmiica Tem, YTo 06eCcneunBaloT KOHEUHbIE KOHLEHTPALUKU KOM-
NOHEHTOB KOMNO3uumMK: annodepoH — 1 mr/mn, conb umHka ot 0,052 o 0,104 mr umHka /ma.
4. Cnocob no 1.2 oTAUYAIoUIACA TEM, UTO NEPBbLIN PacTBOP annodepoHa rOTOBAT C KOHLEH-
Tpaumeit 2 mr/mn B 0,9% pacrsope HanMﬂl X/10pupa uan HaTpua aueTaTa, a BTOPOU pacTsop ro-
TOBAT B paBHOM obbeme pacTBopa aueTaTa UMHKa UK XA10PUAA LMHKa C KOHUEHTpaumeit 0,104
Mr uMHKa /mn B 0,9% pacTBope HaTpUA X1I0pUAA AN HATPUA aLeTaTa.

5. Cnocob no n.2 oTAUYaIOWMIACA TEM, YTO NEPBbIA PacTBOP NOAYYAIOT pacTBopeHuem 100
Mr annodepoHa B 50 mn 0,9% pacTBopa HaTpuA X10pMAa AU HaTPUA aueTarta, a BTOPOil pac-
TBOP NONY4alOT pacTBopeHuem 34,8 mMr auetaTa yMHKa auruaparta uau 21,6 mr xnopmuaa umH-

Ka 6e3soaHoro 8 50 mn 0,9% pactsopa HaTPUA XNOPUAA MAKM HATPUA aueTaTa.
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