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N NIPUMEHEHUA
(31) 62/597,236 (72) Waobperatens:
(32) 2017.12.11 TIapcusi Pyouo Cunbsuna (US),
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(71)  3aseurens: (74) nNpeacrasuTens:
XEJCHHH XEJICKEA CA (CH) Becenunkas U.A., Becemmukuii M.b.,
Ky3enkoBa H.B., Kakcuc P.A., Besioycos
1O.B., KyankoB A.B., Ky3ueunosa E.B.,
CoxoJioB P.A., Ky3nenosa T.B. (RU)
(57) B 3asBKE OITHCAHEI pasauYHBIE BapHAHTHI OCYIIECTBJIECHHS, OTHOCSIINECS

K ¢bymapary (R)-3-(1-(2,3-guxnop-4-(nupaszun-2-un)permn )-2,2,2-rpudtopatii)- 1 -metwn-1-(1-
METHINUICPUINH-4-I)MOUEBHHBL U Croco0aM WX TONYYEeHUs] W TMPUMEHEHHs JUIsl  JICYCHUS
MATOJIOTMYECKUX COCTOSIHUN U HAPYIICHUH, CBA3aHHBIX C YBEIUYCHHON KOHIICHTPAIIUCH TPEITUHA, TAKUX
KaK 4pe3MepHOe MOTpeOIeHHe MUIK, ANKOTOJbHAs 3aBUCUMOCTh M JPYIMX HapylIeHU# (Hampumep,
cunapoma Ilpaxepa-Bumnu). B 3asBke TakKe ONUCAHBI PA3IMYHbIC BapUAHTHI OCYIICCTBICHUS,
OTHOCSIIITUECS] K KPUCTAILTHUECKOMY CBOOOIHOMY ocHOBaHUi0 HMO04, pa3HbIM KpHCTaLTHUECKUAM (hopMaM
¢ymapara HM04 u cioco6am X MOIydIeHUS.
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OYMAPAT (R)-3-(1-(2,3-AUXJIOP-4-(ITUPA3HUH-2-UJI)®EHWUJI)-2,2,2-
TPUDPTOPOTUID)-1-METUJI-1-(1-METUJIITUITIEPUANH-4-1JI)MOYEBHWHBI,
CIIOCOBBI ET'O ITOJIYUHEHUA U ITPUMEHEHUW A

ITo HacTOsIElN 3aBKe UCIPALIUBAETCS NPUOPUTET 1O NMPEABAPUTEIBHON 3asiBKe
US Ne 62/597236, nonanno#i 11 nexabpst 2017 r., KOTOpasi BO BCEH €€ MOJHOTE
BKJIIOYEHA B HACTOsIIee H300peTeHNE B KAYECTBE CChUIKU IS JTIOOBIX 00OBEKTOB.

OBJACTbH TEXHUKH, K KOTOPOU OTHOCUTCS U30BPETEHUE

Hacrosimee nzobperenne orHocurcs k pymapary (R)-3-(1-(2,3-nuxnop-4-
(mupasun-2-mn)pennn)-2,2,2-tpudptopstn)- 1 -metun-1-(1-meTunnunepuanH-4-
WJI)MOYEBHUHBI (Takke o0o3HaueHHOMY, kak HMO04 nunu H0900), akTuBHOMY
AHTArOHHCTY pelenTopa YCUJeHus cekpenuu rpeanna/ropmona pocra (GHS-R1a),
NPUMEHUMOMY JUIS JIeYeHHs 3a00I€BaHNN, CBSI3aHHBIX C HApyIIeHueM OaaHca
KOHIIEHTPALUH IPelinHa, TAKUX KaK KOMITyJbCHUBHOE NepeeaaHne, ajJKoToJbHAs
3aBUCHUMOCTbD,  APYTUX HapylueHui (Hanpumep, cuaapoma Ilpanepa-Bunnn).
Hactosimee nzo0pereHne Takke OTHOCUTCS K KPUCTAJIINIECKOMY CBOOOAHOMY
ocHoBaHuo HMO04, pa3znuuHbiM Kpuctamnndeckum popmam pymapara HM04 u k
croco0aM UX MOJIYyYEHHUsI.

YPOBEHb TEXHUKHU

I'penuH, menTuna, BBICBOOOKIAKO MU TOPMOH POCTA, MPOIYLHPYEMBbIi
IPEIMHEPTUYECKUMU KJIETKAMHU B JKEJYJOYHO-KUIIEUHOM TPaKTe, NeHCTBYET, KaK
HEWPOMENTHU ], KOTOPBIH PeryJupyeT SJHePTeTHYECKUl MeTabOoIN3M MyTeM
CTUMYJIHPOBAHHS anneTuTa. MonyIupoBaHue, HalpUMep, UHTHOUPOBaHUE Mepeaadn
CUTHAJIOB T'PEJIHA MOCPEACTBOM PELEeNTOpa YCHICHUS CEKPELUH I'PeTHa/ TOPMOHA
pocta (GHS-R1a), siBisieTcst mpuBJeKaTeIbHONH MUIIEHBIO UJIsI apMaKOJIOTHYECKOTO
crioco0a JieueHus HapyLUIeHUH, CBA3AHHBIN C BBICOKOH KOHIIEHTpAIUel rpenHa.
Bo3MoskHBIE HapyLIEHHUs], TOJJAI0IIUECS JEYEHHUIO C UCIIOJb30BAHUEM MOIYJISITOPOB
rpeNnHA, BKJIIYAKT Ype3MepHOe NoTpedaeHne MUy (Takoe Kak KOMIYJIbCUBHOE
nepeenaHue, okupeHue, runepdaruro (MM HEKOHTPOJIHUPYEMBIH AIIETHT),
BO300OHOBJIEHHE YBEJIMYEHUSI MACChl TeJla MOCe AUeThl (BO3HUKAKOLIYIO MTOCIE JUETHI

runepdaruro), aarkoroJbHYI0 3aBUCUMOCTDb U FeHeTH4Yeckue 3a00neBaHms, CBA3aHHbIE
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C YBEJIMYEHHON KOHLEeHTpauue rpenuna (Hanpumep, cunapom [lpanepa-Bumin
(CIIB)).

CIIB BcTpeuaercs npuMepHo B 1 ciyudae Ha 10000 pokneHuil u cBs3aH C
Aelenueil UIu HeAOCTaTOYHbIM 3KCIIpeccupoBaHueM peruoHa 15ql1.2 pogurensckoit
xpomocomsbl 15. ITpusnaku CIIB BkiIrO4UarOT HEOONBIION POCT, HU3KUI MBIIIEYHbIH
TOHYC U runepdaruto. st tedeHuss HeIOCTATOUYHOI'O POCTAa M TUIIOTOHUH YacTO
UCIIOJIb3YIOT 3aMeHy TOpMOHa pocTa. OIHAKO OTCYTCTBYET CIOCOO0 JIeueHUs
ypeaMepHoro anmnetuta u crpagarmue CIIB netu MOTYT CTaTh B3POCIBIMU JIFOAbMH,
cTpamaromuMu oxupenueM u guaderom tuna 2. [Ipu CIIB 0ObIYHO MOBBIMIEHBI
KOHIIEHTPALMHU IPEJINHA; OJJHAKO €Ie HE YCTAHOBJIEHA B3aUMOCBSI3b MEXY Nepenadeit
cUrHayioB rpenuHa u notpednennem nmumu npu CIIB. Cm. ny6nukanuu Purtell L., et
al., In adults with Prader-Willi syndrome, elevated ghrelin levels are more consistent
with hyperphagia than high PYY and GLP-1 levels. Neuropeptides. 2011;45(4):301-7;
Cummings D .E., et al., Elevated plasma ghrelin levels in Prader Willi syndrome.
Nature Medicine. 2002;8(7):643-4; DelParigi A., et al., High circulating ghrelin: a
potential cause for hyperphagia and obesity in Prader-Willi syndrome. The Journal of
Clinical Endocrinology and Metabolism. 2002;87(12):5461-4.

CooTrBeTcTBeHHO, HEOOX0AUMO pa3padoTaTh CPeACTBa JIEUYCHUs, KOTOPbIE
s¢ppextuBHo nuarnObUpyroTr GHSR1a, koTopbie XOpOIIO NEePEeHOCATCs MallUeHTOM U
KOTOpPBIE HE MEMIAT APYTUM (YHKIUAM ropMoHoB pocta. Moaynsaropsl GHSR1a,
BKJIFOYast UHTHOUTOPHI, Takue kak (R)-3-(1-(2,3-guxnop-4-(nupasun-2-mi)deHun)-
2,2,2-tpudropatin)- 1 -metun-1-(1-metunnunepunuH-4-un)mouesuna (HMO04,

HO0900), npencraBienHast Huxe, onucanel B mateHte U.S. Ne 9546157,
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OI[HaKO B 5TOM MATCHTE HE PACKPBITHI €€ cTaOUJIbHBIE COJIU U KPUCTAININYICCKHUE

dbopmbl.
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KPATKOE U3JIOXKEHUE CYITHOCTU U30BPETEHMA

Bapuant ocymectsnenus 1. ®ymapat (R)-3-(1-(2,3-puxnop-4-(nupazus-2-
un)pennn)-2,2,2-rpupTopaTun)-1-metun-1-(1-MmeTunnunepuaua-4-ui)MOIEBUHBI.

Bapuant ocymectBienus 2. Conb, COOTBETCTBYIOLIAsi BADUAHTY OCYIIECTBICHUS
1, rne conbro sBasiercs (R)-3-(1-(2,3-guxnop-4-(nupasun-2-ui)penun)-2,2,2-
tpudTopaTUN)-1-MeTun-1-(1-metunnunepuaun-4-un)moueBuna: pymapar cocrana 1:1.

Bapuant ocymectsienus 3. Coib, COOTBETCTBYIOIIAS JIOOOMY U3 MPEIbIAY IIHX
BapUAHTOB OCYLIECTBJIEHUs, rae He MeHee 50% cou HaXOOUTCSA B KPUCTAJIUYECKON
bopme.

Bapuant ocymectsieHust 4. Coib, COOTBETCTBYIOIIAS JIOOOMY U3 MPEIbIAY IINX
BApPUAHTOB OCYIIECTBJIEHUs, rae He MmeHee 60%, He meHee 70%, He meHee 80%, He
MmeHee 90%, He MeHee 95%, He MmeHee 96%, He MeHee 97%, He MeHee 98%, He MeHee
99% wiu 100% conu HAXOAUTCS B KPUCTAIIIMYECKON hopMme.

Bapuant ocymectsieHust 5. Conb, COOTBETCTBYIOIIAS JIOOOMY U3 MPEIbIAY IINX
BapUAHTOB OCYLIECTBJIEHHUs], COAEPIKallas 0 MeHbIIEH Mepe OAHY KPUCTAIINYECKYIO
dbopmy, BeIOpaHHYIO U3 yuchaa cienyromux: ¢dopma 1, popma 2, popma 3 u dpopma 4.

Bapuant ocymectsienus 6. Coyib, COOTBETCTBYIOIIAS JIOOOMY U3 MpEIbIAYIINX
BAPUAHTOB OCYINECTBJIEHUs, coneprkamias ¢opmy 1, oOnmanarouias noJIy4eHHOH €
nomoiusto ITPPI" (mopomkoBas pertrenorpadus) ¢ ucnoiap3zoBanuem uznaydesus Cu
K-anbda penrrenorpammoii [IPPI", B 0CHOBHOM CXOJHO# ¢ peHTreHorpammoii [TPPT,
npeacTaBIeHHON Ha ¢ur. 12.

Bapuant ocymectsienust 7. Coyib, COOTBETCTBYIOIIAS JIOOOMY U3 MPEIbIAY IIHX
BAPUAHTOB OCyINecTBIeHuUs 1-5, cogepikamas Gopmy 2, OTIHYAOIIASICS MOJTYUESHHOH €
nomotubto [TPPI ¢ ucnonpzoBannem usnyuenus Cu K-anbda peHTreHOrpaMmmoit
ITPPT’, B ocHOBHOM cxonHOH ¢ peHTrenorpammoii [IPPT", mpencrasnennoit Ha ¢ur. 3.

Bapuant ocymectsieHus 8. Coyb, COOTBETCTBYIOIIAS JIOOOMY U3 MPEIbIAY IINX
BAPUAHTOB OCyInecTBIeHUs 1-5, cogeprkamas Gopmy 3, OTIHYAOIIASICS OJTYUYEHHOH €
nomombio [TPPT" ¢ ucnons3osannem uznydenus Cu K-anbda peHTreHOrpaMmmoi
ITPPI', B ocHOBHOM cxonHOH ¢ peHTrenorpammoii [IPPI', npencrasnennoit Ha gur. 15.

Bapuant ocymectsieHust 9. Cosib, COOTBETCTBYIOIIAS JIOOOMY U3 MPEIbIAY IINX
BAPUAHTOB OCyInecTBIeHus 1-5, cogeprkamas Gopmy 4, OTIHYAOIIASICS MOJTYUYEHHOH €
nomombio ITPPI" ¢ ucnons3osannem uznyuyenuss Cu K-anbda peHTreHorpamMmoi

ITPPI', B ocHOBHOM cxonHOH ¢ peHTreHorpammoii [IPPI', npeacrasnennoit Ha gur. 16.
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Bapuant ocymectsienust 10. Conb, COOTBETCTBYIOMMAs JIOOOMY U3 MPEIbIAY IIHX
BAPUAHTOB OcCyInecTBIeHus 1-5, cogeprkamas Gopmy 1, oTaM4ar0Imascs MOJYyYeHHOMN C
ucnonb3osanueM usznyudenus Cu K-anbda perrrenorpammoii IIPPI', Bkmogaromeit
nuku npu 7,8 £ 0,2, 9,5+ 0,2, 14,3 +£0,2, 16,7+ 0,2, 17,2+ 0,2, 18,5+ 0,2, 18,8 +
0,2, 19,3+ 0,2,20,0+0,2,20,7+0,2,22,4+0,2,23,2+0,2,25,6+0,2, 27,2+0,2,
31,7+ 0,2 u 32,4 £ 0,2 rpanycos 2-TeTa.

Bapuant ocymectsienus 11. Cosb, COOTBETCTBYIOIAS JIOOOMY U3 MPEIbIAY IIHX
BAPUAHTOB OCyInecTBIeHus 1-5, cogepikamas Gopmy 3, OTIMHAOIIASICS MOJTYUYEHHOH ¢
ucnonb3oBanueM uznydeHus Cu K-ansda penrrenorpammoii IIPPI, Bkirouaromei
nuku npu 7,2+ 0,2,9,4+0,2,9,7+ 0,2, 10,8 £ 0,2, 14,3+ 0,2, 15,1 £ 0,2, 16,2 £ 0,2,
17,9+0,2, 18,7+ 0,2, 189+ 0,2, 19,6 £0,2, 21,5+ 0,2, 22,7+ 0,2, 23,7+ 0,2, 24,3 +
0,2,25,1+£0,2,27,4+0,2,28,7+0,2 u34,9+0,2 rpagycos 2-Tera..

Bapuant ocymectsienust 12. Cosb, COOTBETCTBYIOIAS JIOOOMY U3 MPEIbIAY IIHX
BAPUAHTOB OCyInecTBJIeHUs 1-5, cogeprkamas Gopmy 4, OTIHYAOIIASICA OJTYUYEHHOH C
ucrnonp3osanueM uznaydeHus Cu K-anbda perrrenorpammoii IIPPI', Bkmrogaromeit
nuky npu 12,2+ 0,2, 13,2 +0,2, 15,0+ 0,2, 15,4+ 0,2, 17,6 £ 0,2, 18,1 £ 0,2, 19,5 +
0,2,20,2+0,2,20,9+0,2,21,4+0,2,23,0+0,2,23,4+0,2,24,4+0,2,24,8+0,2,
25,9+0,2,27,9+0,2,289+0,2,29,6+£0,2, 30,7+ 0,2 rpanycos 2-Tera.

Bapuant ocymectBinenus 13. Kpucranmmueckas (R)-3-(1-(2,3-guxnop-4-
(mupasun-2-un)pennn)-2,2,2-rpupropatuin)-1-metnn-1-(1-MmeTuanunepuaun-4-
WI)MOUYEBHHA, obnanaromas nojaydeHHoit ¢ momompio [IPPI" ¢ ncnons3oBanuem
uznyuenus Cu K-anwvpa penrrenorpammotii [IPPI", B OCHOBHOM CXOIHOM €
pentrenorpammotii [IPPT", npencraBnennoit Ha ¢ur. 1A.

BapuanT ocymecTtBienus 14. JlekapCcTBEHHOE CPEACTBO, COAEpKaIIee COJib,
COOTBETCTBYIOIIYIO JIOOOMY M3 BapUAHTOB OCyliecTBieHus 1-12, unu
KPUCTAJUINYECKOE COeANHEHNE, COOTBETCTBYIOLIEE BAPUAHTY OCyLIeCTBIeHUs 13.

Bapuant ocymectsinenus 15. Komnosunus, cogepxainas cOlb,
COOTBETCTBYIOIIYIO JIOOOMY M3 BAapUAHTOB OCyllecTBiIeHus 1-12, unu
KpPUCTAJUINYECKOE COeAMHEHNE, COOTBETCTBYIOLIEE BapPUAHTy OCyllecTBIeHus 13, u
(dapmaneBTHYECKH NIPUEMIIEMbIII HOCHTEIb.

Bapuant ocymectBienus: 16. Crioco0 nmogydeHus: COJN, COOTBETCTBYIOLIE I

aro0oMy U3 BapuaHTOB ocymiecTBieHus 1-12, Bkmouaromuit oobvenunenne (R)-3-(1-
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(2,3-puxnop-4-(nmupaszuH-2-un)pennn)-2,2,2-rpudpropatun)-1-mernn-1-(1-
METHJIMUNEePUANH-4-UIT)MOUYEBUHBI C PyMapOBON KHCIOTOM.

Bapuant ocymectsnenus 17. Cnoco0, COOTBETCTBYIOIIUN BapUAHTY
ocymectyieHusa 16, B koropom (R)-3-(1-(2,3-guxnop-4-(nupasun-2-mn)penunn)-2,2,2-
TpupTOopaTUN)-1-MeTun-1-(1-MeTuanunepuanH-4-na)MOYeBUHA HAXOIUTCS B TBEPIOH
dopme npu ee oObenrHEHNHU ¢ PyMapoOBOI KHCIOTOM.

Bapuant ocymectsienus 18. Cnoco0, COOTBETCTBYIOIHI BApUAHTY
ocymecTByieHus 16, B kotropom (R)-3-(1-(2,3-guxnop-4-(nupasun-2-wmn)penmnn)-2,2,2-
TpudTopaTUN)-1-MeTun-1-(1-meTuanunepuauH-4-ui)MO4eBUHA HAXOJIUTCS B
pacTBope npu ee 00beqUHEHUH C PyMapOBON KUCIOTOM.

Bapuant ocymectsienust 19. Crioco0, cOOTBETCTBYOIHNH TI0OOMY U3 BAPUAHTOB
ocymecTyieHus 16-18, B koropom (R)-3-(1-(2,3-nuxnop-4-(nupazuH-2-un)deHnn)-
2,2,2-tpudtopatin)-1-merun-1-(1-meTunnunepunnH-4-ui)MOUYEBHUHY IMOIBEPTAOT
SKCTPAKLHUH C UCTIOJIb30BAHNEM KHCJIOTHI/OCHOBAHUS 10 €€ O0ObEeIMHEHHs C
¢$byMapoBoil KHCITOTOH.

Bapuant ocymectsienus 20. Crioco0, COOTBETCTBYIOIM M JI0OOMY U3 BApHAHTOB
ocymecTBieHus 16-18, B koropom (R)-3-(1-(2,3-nuxnop-4-(nupazuH-2-un)deHnn)-
2,2,2-tpudropatn)-1-merun-1-(1-meTunnunepunnH-4-ua)MOUEBUHY HE MOJABEPTAIOT
SKCTPAKLUH C UCIOJIb30BAHNEM KHCJIOTBI/OCHOBAHUS A0 €€ 00BEIUHEHUS C
dbymMapoBOil KUCIOTOH.

Bapuant ocymectsienus 21. Crioco0 yMeHbLIEHHS! CUTHAJIbHON aKTUBHOCTH
rpejinHa B KJIETKaX, BKIOYAK MU 00paboTKy KJIETOK COJIbI0, COOTBETCTBYIOIIEH
a000My U3 BaAPHAHTOB OCYINECTBIeHUs 1-12, KpUCTATIUYECKUM COEIMHEHUEM,
COOTBETCTBYIOLIUM BAPHAHTY OCYLIECTBICHUS 13, IEKapCTBEHHBIM CPEICTBOM,
COOTBETCTBYIOIIMM BApUAHTY OCYILIECTBIECHUS 14, Win KOMIo3uLue,
COOTBETCTBYIOLIEH BApUAHTY OCYLIECTBICHUs 15.

Bapuant ocymectsieHus 22. Cnoco0, COOTBETCTBYIOIHI BAapUAHTY
ocyecTBIeHUs 21, B KOTOPOM KJIETKH 00padaThIBAIOT COJBIO, KPUCTAIUIMYECKUM
COE€IMHEHHUEM, JIEKaPCTBEHHBIM CPEICTBOM WUJIM KOMIO3ULMEN i1 VIlro.

Bapuant ocymectsieHus 23. Cnoco0, COOTBETCTBYIOIHUI BAPUAHTY
ocylecTBJIeHus 21 unu BapuaHnTy OCYyILIECTBIEHUsA 22, B KOTOPOM CUTHAJIBHYIO
AKTUBHOCTb T'PEJINHA ONPENEISIIOT MyTEM U3MEpPEeHUs KOHIIEHTPAaIuu

BHYTPHUKJIIETOYHOI'O KaJIbLIUs, onpe):[eneHHoi/'I nyTeM HUCCII€A0OBAHUSA C UCITOJIb30OBAHUEM
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(bayopeceHTHOr0 BU3YaJU3UPYIOIETro CYUTHIBAIOLIEr0 YCTPOWCTBA ISl MIJIAHIIETOB
(PJBCII).

Bapuant ocymectsnenus 24. Crnoco0, COOTBETCTBYIOIIUN BapUAHTY
OCyLIECTBJIEHUS 23, B KOTOPOM YMEHbIIAETCS KOHLEHTPaL sl BHYTPUKIETOYHOTO
KaJIbLIU.

Bapuant ocymectsienus 25. Crioco0 yMeHbLIEHHUS] CUTHAJIbHON aKTUBHOCTH
rpeyinHa y cyObeKTa, BKIOUYAKIUI BBEJeHHE CYOBEKTY COJIM, COOTBETCTBYIOLIEH
A000My U3 BaApUAHTOB OCYINECTBIIeHUs 1-12, KpUCTANINYECKOTO COeTUHEHHS,
COOTBETCTBYIOLIETO BapUAHTY OCYILECTBJIEHUs 13, 1eKapCTBEHHOTO CPENCTBa,
COOTBETCTBYIOIIEr0 BAPUAHTY OCYINECTBJIEHUS 14, NN KOMIOO3ULUH,
COOTBETCTBYIOLIEH BAPUAHTY OCYLIECTBICHUSA 15.

Bapuant ocymectsieHus 26. Crioco0b neueHus: cyObekTa, CTPajarmero ot
MaTOJIOTMYECKOr0 COCTOSIHUSI UJIM HapyIIEeHUs], CBSI3aHHOTO C YBEJIUUYEHUEM
KOHIIEHTPALMHU IPENINHA, BKIOYAKIMUA BBEJeHNE CYOBEKTY COJIH, COOTBETCTBYIOIEH
a000My U3 BaApHAHTOB OCYIIECTBIeHUs 1-12, KpUCTANINYECKOTO COSNMHEHUS,
COOTBETCTBYIOLIETO BapUAHTY OCYILECTBJIEHHUs 13, JeKapCTBEHHOIO CPEACTBa,
COOTBETCTBYIOLIErO BAPUAHTY OCYLIECTBJIEHUS 14, UM KOMIIO3ULUH,
COOTBETCTBYIOLIEH BapUAHTy OCYIIECTBIEHHs 15, B TepaneBTH4YecKU 3P PeKTHBHOM
KOJIMYECTBE.

BapuanT ocymectBiaeHus 27. Croco0, COOTBETCTBYIOIINI BAPHAHTY
OCYLIECTBJIEHUS 26, B KOTOPOM MAaTOJOTHYECKOe COCTOSIHNE MJIM HapyLIeHHe BhIOPaHO
U3 YHCJIA CJENYIOMUX: Ype3MepHOoe noTpedieHne MUK, aJIkoroJibHasi 3aBUCUMOCTb U
cunapowm Ilpangepa-Bunnm.

Bapuant ocymectsieHus 28. Cnoco0, COOTBETCTBYIOIHI BapUAHTY
OCYIIECTBJIEHHUs 206 UJIM BapPUAHTY OCYLIECTBJEHUS 27, B KOTOPOM MATOJOTUYECKOE
COCTOSIHME WJIM HapylLIeHHe BBIOPAHO M3 YHCJA CAENYIOIINX: KOMIYJIbCUBHOE
nepeenaHue, OKUPeHHue, BO3OOHOBICHNE YBEIUYEHHS] MAacChl TeJla TTOCTe TUETHl U
runepgdarus.

Bapuant ocymectsieHus 29. Crioco0, COOTBETCTBYOI K JI0OOMY H3 BApHAHTOB
OCyIIECTBJEHHUS 25-28, BKIIOUAOIINH MEPOpaNTbHOE BBEAEHNE CYOBEKTY COJH,

KPUCTANIIINYECCKOTO COCANHCHUA, JICKAPCTBCHHOTO CpE€ACTBA UJIUN KOMIIO3HUIUH.
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Bapuant ocymectsienus 30. Crioco0, cOOTBETCTBYIOIMHI TI0OOMY M3 BApHAHTOB
OCYLIECTBJIEHUS 25-29, B KOTOPOM MOAYJIUPYETC KOHLUEHTPALUS UUPKYJIUPYIOLIETrO
rOPMOHA POCTa y CyOBeKTa.

BapuanT ocymectsienus 31. Crioco0, cooTBeTCTBYOMIUI JI0OOOMY U3 BApUAHTOB
ocymecTByieHus 25-30, B KOTOPOM B KOTOPOM YMEHbBIIAETCsI KOHLIEHTPALUs
LUPKYJIUPYIOIIEro rOpMOHa pocTa y cyObexTa.

BapuanT ocymectBienus: 32. Croco0, COOTBETCTBYIO U JIIOOOMY U3 BAPUAHTOB
ocyIecTBIeHus 25-31, B KOTOPOM yMEHbILIAETCs MOTpedIeHne MUIU CYObEKTOM.

Bapuant ocymectBienus: 33. Crioco0, COOTBETCTBYIOMMI JIIOOOMY M3 BAPUAHTOB
ocymecTByieHus 25-32, B KOTOPOM yMEHbIIIAETCs Macca Teja cyObekTa.

Bapuant ocymectsienus 34. Crioco0, COOTBETCTBYIOIHI TI0OOMY H3 BApHAHTOB
ocymecTByieHHs 25-32, B KOTOPOM CTAaOUIH3UPYETCsl Macca Teja cyObekTa.

JlomoTHUTENIbHBIE OOBEKTHI U MPEUMYIIECTBA OTYACTH OMHUCAHBI B IPUBEAEHHOM
HUJKE ONMHMCAHUU U OHM OTYACTH OYEBHMIHBI U3 OMMUCAHUS WIIM UX MOKHO OOHAPYKHUTh
IpU NMPAKTUYECKOM OCYIIECTBJIEHUH HacTosmero n3obperenus. OObeKTH U
NPEUMYIECTBA MOKHO IMOHSITh U 00€CIEeUYNTh C MOMOIIBIO 3JIEMEHTOB U KOMOWHAIIUH,
CIenMajJbHO OTMEYEHHBIX B NpUiiaraeMoi Gpopmyse n3o0peTeHus.

Crnenyer moHMMATh, YTO NPUBEAEHHOE BbILIE OOLIee ONMUCAHNE U TIPUBEIEHHOE
HUKE MOAPOOHOE ONMUCaHUe ABIAIOTCS JULIb WIIOCTPATUBHBIMHU U Pa3bICHAIOLUIUMH,
a He OrPaHUYHMBANIUMU HOPMYNy H300peTeHus.

Ha npunaraembix ueprexax, KOTOPbIE BKJIKUYEHbI B HACTOsALIEE ONUCAHUE U
SIBJISIFOTCS €0 YaCThIO, MPEACTABJIEH ONUH (HECKOJIbKO) BapUaHT (BapUAHTOB)
OCYIIECTBJIEHUS] U BMECTE C HACTOSAIIUM ONMUCAHUEM OHU NMpeJHa3HaAYeHBbI AT
pa3bsICHEHUs] IPUHILIUIIOB, ONMMCAHHBIX B HACTOSIIIEM H300pETEHUN.

KPATKOE OIIMCAHUE YEPTEXEU

Ha ¢ur. 1A u Ha ¢ur. 1B (HHXKHAS AUarpamMma) npeacTaBieHa TUITHYHAS
pentrreHorpamma [TPPT" nnst kpuctamnundeckoit Gopmbl 1 ¢cBOOOIHOTO OCHOBaHUS
HMO4, nonyueHHOM Tak, KaKk OMUCAHO B mpumepe 1A.

Ha ¢ur. 1b (BepxHsist auarpaMma) nmpeacTaBiIeHa TUIIUYHAS PEHTTeHOrpaMMa
ITPPT" nns xpuctamnmaeckoit popmel 1 cBobogHoro ocHoBanust HM04, nonydeHHOH

TaK, Kak onucaHo B npumepe 1B.
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Ha ¢ur. 1B npencrasnena tunuyHas pearresorpamma [IPPI™ nis
kpuctajnandeckoi popmer 1 pymapara HMO4, nonyueHHOH Tak, KaK ONMHCAHO B
npumepe 2.

Ha ¢ur. 2 npencrasiena tunuunas pearresorpamma I[1PPI™ nns
Kkpucrannudeckoit popmer 1 pymapara HMO04, nony4deHHOH Tak, Kak OMHCAaHO B
npumepe 3.

Ha ¢ur. 3 npencrasiena tTunuunas pearrenorpamma [IPPT™ nns
KpucTajndeckor Gopmer 2 pymapara HMO4, nonyueHHOH Tak, KaK OMHCAHO B
npumepe 3.

Ha ¢ur. 4A npencrasnena penrresorpamma IIPPI', monydenHas nocie
nepememnBanus popm 1 u 2 pymapara HMO4 npu coorrnomenuu 50:50 B cmecu
anetoHuTpua.Boaa (95:5) npu 60°C B TeueHue 48 u.

Ha ¢ur. 4b npencrasnena pearresorpamma IIPPI, mony4eHnHas nocine
nepememnBanus popm 1 u 2 pymapara HMO4 npu coorHomennn 50:50 B 3TaHONE
npu 60°C B TeyeHue 48 u.

Ha ¢ur. 5 npencrasnena cxema METOAMKH CUHTE3a YBEJIMYEHHOTO KOJIMYECTBA
dopmer 1 pymapata HMO04 u ona OGosnee mogpobHO onncaHa B mpumepe S.

Ha ¢ur. 6 npencrasiena tunuunas pearresorpamma I[IPPI™ nns
kpuctainnudeckoi popmer 1 pymapara HMO4, nonyueHHOH Tak, KaKk ONMHCAHO B
npumepe S (nocne cymku npu 60°C B TeueHue 6 ).

Ha ¢ur. 7 npencraBnena runu4Has pearresorpamma I1PPI™ nus
kpuctajmndecko Gopmer 1 pymapara HMO4, nonyueHHOH Tak, KaK OMHCAHO B
npumepe S5 (nocie cyumku npu 60°C B Teuenue 15 ).

Ha ¢ur. 8 npencrasiena TunuuHas peHrrenorpamma [TPPT™ nst
kpuctajmndeckoi Gopmer 1 pymapara HMO4, nonyueHHOH Tak, KaK OMHCAHO B
npumepe S5 (nocie cymku npu 60°C B Teuenune 72 ).

Ha ¢ur. 9 npencrasiena tunuunas pearrenorpamma [IPPI™ nns
kpuctainndecko gpopmer 1 pymapara HMO4, nonyueHHOH Tak, KaK OMHCAHO B
npumepe 5 (nocie cymku npu 65°C B Teuenune 18 ).

Ha ¢ur. 10 npexncrasieHa cxema yCOBEPLUIEHCTBOBAHHOW METOIMKH CUHTE3a

dopmer 1 pymapara HMO04 u ona 6onee mogpoOHO onucaHa B mpumepe 6.
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Ha ¢ur. 11 npencrasnena tunuunas pearresorpamma [IPPI™ nns
kpuctainnudeckoi popmel 1 pymapara HMO4, monydyeHHOMN Tak, Kak OMUCAHO B
npumepe 6, meroauka 1.

Ha ¢ur. 12 npencraBnena tunuuHas pearresorpamma IIPPI" nis
Kpucrannudeckoit popmer 1 pymapara HMO04, nonydeHHOH Tak, Kak OMHCAHO B
npumepe 6, MeToauka 2.

Ha ¢ur. 13 npencrasiena tTunuunas pearrenorpamma [IPPT nns
kpuctajmndeckor Gopmer 1 pymapara HMO4, nonyueHHOH Tak, KaK OMHCAHO B
npumepe 6, MojJyyeHue yBeJINIEHHOr0 KOJIUYeCTBa MPOBEAEHO 10 METOAUKE,
ONMCAaHHOHN B METOAUKA 2.

Ha ¢ur. 14 npencrasnena tTunuunas pearresorpamma [IPPT™ nus
Kpuctajinndeckon Gopmel 1 pymapara HMO4, nonyueHHON TakK, KaK OMUCAHO B
npumepe 6, MeToauka 3.

Ha ¢ur. 15 npencrasnena tunuunas pearresorpamma [IPPI nns
Kpuctajnnndeckoi Gopmer 3 pymapara HMO4, nonyueHHOH Tak, KaK OMHCAHO B
npumepe 7.

Ha ¢ur. 16 npencrasnena tunuuHas pearresorpamma [IPPI nus
kpuctainudeckoi popmer 4 pymapara HMO4, nonyueHHOH Tak, KaK ONMHCAHO B
npumepe 3.

Ha ¢ur. 17 npencraBieHO CONMOCTaBIeHUE 3aBUCUMOCTeH KoHIeHTpauuu HM04
(Hr/mMi) B miasme y KpbIC OT BpPEMEHH IIPU NMEePOPATbHOM BBEJEHHUH 3 MI/KT
cBoboaHoro ocHoBanust HMO04 u 3 mr/kr ¢pymapara HMO04 (B nepecuere Ha maccy
CBOOOZHOTO OCHOBAHUS).

Ha ¢ur. 18 npencraBieHo conocTaBieHHe 3aBUCUMOCTeH koHUeHTpauun HM04
(ar/mut) B mna3me y cobak OT BpEMEHH IPU MepOpabHOM BBEIEHUU 2 MI/KT
cBobonHoro ocHoanust HM04 u 2 mr/kr ¢pymapara HMO04 (B nepecuere Ha maccy
CBOOOZHOTO OCHOBAHUS).

Ha ¢ur. 19 npencraBieHo conocTaBieHne 3aBUCUMOCTeH koHUeHTpauun HM04
(Hr/mut) B ma3Me y KpbIC OT BPEMEHH IOCIIE NepOPaIbHOTO BBEAEHHUS 103, PABHBIX 3,
10 u 30 mr/kr ¢pymapata HMO04 (B mepecuere Ha Maccy cBOOOIHOTO OCHOBAHHUS).

Ha ¢ur. 20 npencraBieHO cONMOCTaBIEHHE 3aBUCUMOCTeH kKoHUeHTpauun HM04
(ur/mn) B mazme y cobak OT BpeMEHH IMOCJe MepopajbHOTO BBEISHHS 103, PABHBIX 3,

10 u 30 mr/kr ¢pymapata HMO04 (B mepecuere Ha Maccy CBOOOAHOIO OCHOBAHUA).
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Ha ¢ur. 21A npexncrasiieHa 3aBUCUMOCTh KOHIEHTpaUsi-oTBeT it HMO04,
MOJy4Y€HHAas B UCCJIEJOBAHUU aHTArOHUCTUUYECKON aKTUBHOCTH C UCIOJb30BAHUEM
(bayopecieHTHOr0 BU3YaJU3UPYIOIETro CYUTHIBAIOLIEr0 YCTPOWCTBA sl MIJIAHIIETOB
(®JIBCII) u ¢ ucnons3zoBanuem kjaerok HEK293, skcnpeccupyromux penentop
GHSR1a genosexa.

Ha ¢ur. 21b npencraBieHa 3aBUCUMOCTb KOHLIEHTpaUusi-oTBeT aist RO11,
MOJy4eHHasl B UCCIEOBAHUU aHTArOHUCTHUUYECKON aKTUBHOCTH C UCIOJb30BAHUEM
@®JIBCII u ¢ ucnonp3zoBanueMm kiaetrok HEK293, skcnpeccupyrmux pernentop
GHSR1a uenosexka.

Ha ¢wur. 21B npencraBieHa 3aBUCHMOCTb KOHIIEHTpaUusi-oTBeT st HMO04,
MOJy4YeHHAasl B HCCJIEJOBAHUU arOHUCTUYECKON aKTUBHOCTH C UCIOJIb30BaAHUEM
@JIBCII u ¢ ucnonp3zoBanueM kiaetrok HEK293, skcnpeccupyrmux penentop
GHSR1a uenosexa.

Ha ¢wur. 21T" npeacrasieHa 3aBUCUMOCTH KOHIIEHTpanusi-oTeeT st RO11,
MOJy4Y€HHAasl B HCCJIEJOBAHUU arOHUCTUYECKON aKTUBHOCTH C UCIOJIb30BaAHUEM
@JIBCII u ¢ ucnonp3zoBanueM kiaetrok HEK293, skcnpeccupyrmux penentop
GHSR1a uenosexa.

Ha ¢wur. 21]] npencrapieHa 3aBUCHMOCTb KOHIIeHTpauus-oTset ajist HMO04,
NOJIyY€HHAasl B HCCIEIOBAaHUN OOpaTHONH arOHUCTHYECKON aKTUBHOCTH C
UCIOJIb30BaHUEM MHO3UT-1-pochara (IP-1).

Ha ¢ur. 21E npencraBieHa 3aBUCUMOCTh KOHLEHTpausi-oTBeT 1ist RO11,
MOJIyYeHHAsl B HCCIIEIOBAHUM OOPAaTHON arOHMCTUYECKOW aKTUBHOCTH C
UCMOob30BaHMeM HHO3UT-1-docdara (IP-1).

Ha ¢ur. 22 npencrapneHa cpeaHsst KOHIEHTPALUs TOPMOHA POCTA B IJIa3Me,
HaOJIFO A0 IIAsiCsl Y KPbIC MPpU BpeMeHH, paBHOM O u 15 MUH Mociie HHbEKIUU
rpennHa, B 4 rpynmnax, KOTOpeiM BBOoAUAU: 1) 1 MiI/KT PU3NOIOTHIECKOTO pacTBopa +
10 mn/kr 0,5% KMI] (kapbokcumerunnenntonosa), IT1O (mepopanbuo) (n=6); 2) 15
MKI/KT rpennHa, BB (BHyTpuBeHHO0) + 10 Mia/kr 0,5% KMIL], T1O (n=6); 3) 30 mr/kr
dymapara HMO04, T10, 3a 2 u no 15 Mxr/kr rpenuna, BB (n=6); 4) 10 mr/kr
antaronucra rpeausa R011, Bb (BHyTpubpromunHo), 32 30 MuH 10 15 MKr/kr
rpenuHa, BB (n=60).

Ha ¢ur. Ha 23 A npencrasneHo norpednernue kopma meimamu Snordl16+/- (IET

(reTepo3UroTHHIE)) B BO3pacTe 7 MeCsLeB U OJHOTIOMETHBIMHU MBIIIAMH AUKOTO THIIA
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(AT) B BO3pacTe 7 MecsIeB, onpeaesieHHOe Yepe3 1 4 mociie OAHOKPATHOTO
BHYTpUOpIOMMHHOTO BBeneHus 1) pazdbasurens (n=6); 2) 10 mr/kr pymapara HMO4 (B
nepecueTe Ha Maccy cBoOogHoro ocHosanus) (n=6); 3) 0,5 mr/kr kabepronuxa (n=6)
wiu 4) 10 mr/kr pymapara HM04 (B mepecuere Ha MacCcy CBOOOAHOIO OCHOBAHUS) U
0,5 mr/kr kabepronuHa (n=60). B Teyenne 16 4 10 UHBEKLIMH MBIIIN FOJONAIH U MOCIE
UHBEKLUHU B HEOIPAHUUEHHOM KOJIUYECTBE MOJYyHaAIU KOPM.

Ha ¢ur. 23b npencrasneno norpebiaenune kopma meimamu Snordl16+/- (TET) B
BO3pacTe 7 MeCsIeB U OJHOMOMETHbIMH MbllnaMu aukoro tuna (/IT) B Bo3pacte 7
MecsLeB, onpeneseHHoe yepe3 1 1, 2 4, 4 u, 8 4, 12 u u 24 4 nocyie OTHOKPATHOTO
BHYTPpHOPIOMIMHHOTO BBeneHus 1) pazbasurens (n=6); 2) 10 mr/kr pymapara HMO04 (B
nepecuere Ha Maccy cBobonHoro ocHosaHusi) (n=0); 3) 0,5 mr/kr kabepronuna (n=6)
unu 4) 10 mr/xr ¢pymapara HMO04 (B mepecueTe Ha Maccy CBOOOAHOTO OCHOBAHUSI) U
0,5 mr/kr kabepronuna (n=6). B redenne 16 4 10 HHBEKLHHU MBILIN TOJOAATH.

Ha ¢ur. 24 npencrasieno norpebiernue kopma mermamu Snordl16+/- (I'ET) B
BO3pacTe 3 MecCsIeB U OJHOMOMETHBIMH MbllaMu aukoro tuna (/IT) B Bo3pacrte 3
MecsLeB, onpeneseHHoe yepes 1 4,2 4,4 4, 8 u, 12 4 u 24 4 mocje OJHOKPATHOTIO
BHYTpUOPIOMMHHOTO BBeneHus 1) pazbasurens (n=60) unu 2) 10 mr/kr pymapara
HMO4 (B nepecuere Ha Maccy ¢cBOOOIHOTO OCHOBaHUsA) (n=6). B Teuenue 16 4 no
MHBEKIMH MBIIIN IOJIOAATIHN U MOCJIe HHbEKIIMH B HEOTPAHUYEHHOM KOJMYECTBe
MOJIy4YaJId KOPM.

Ha ¢ur. 25A npencrasineno norpednenue kopma mbitnamu Snordl16+/- (TET) B
BO3pacTe 12 MecsieB U OgHONMOMeTHbIMU Mbinamu aqukoro tuna ([T) B Bo3pacte 12
MeCsILeB, ONMpenesieHHOe yepe3 1 4 mocyie OAHOKPATHOT'O BHYTPHUOPIOLTUHHOTO
Beenenus 1) pasbasurtens ([ET: n=4; IT: n=6) unu 2) 10 mr/kr ¢pymapara HMO04 (B
nepecuere Ha maccy csobonnoro ocHoanusi) (ET: n=4; /IT: n=6). B Teuenue 16 u
10 UHBEKLMU MBILIU TOJIOAATH U TIOCIE HHBEKIIUH B HEOTPAHUYEHHOM KOJINYECTBE
MOJIyYaJIH KOPM.

Ha ¢ur. 25b npencrasneno norpedaenue kopma meimamu Snordl16+/- (TET) B
BO3pacTe 12 MecsAmeB U OgHONMOMeTHbIMU Mblnamu aqukoro tuna ([T) B Bo3pacte 12
MecsLeB, onpeneseHHoe uepe3 1 4, 2 4, 4 4, 8 u, 12 y u 24 4y nmocjae OAHOKPATHOTO
BHyTpuOpromuHHoro BeeneHus 1) pazdasurens (ET: n=4; IT: n=6) unu 2) 10 mr/kr

dymapara HMO4 (B nepecuere Ha Maccy cBoboanoro ocHoBanusi) (I'ET: n=4; AT:
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n=6). B Teuenue 16 4 10 MHBEKIIUU MBIIIH I'OJOAAJIH U N10CJIE€ HHBEKLIUH B
HEOIPAHUYEHHOM KOJHYECTBE MOJyYald KOPM.

Ha ¢ur. 26 npencrasneno norpedienue kopma mbitmamu Snordl16+/- ('ET) B
BO3pacTe 7 MeCsILeB U OJHONMOMETHBIMU MbllaMu aukoro tuna (/IT) B Bo3pacte 7
MecsLeB, onpeneneHHoe yepe3 1 4, 24, 4 4, 8 4y, 12 y u 24 4 nocyie OJHOKPATHOTO
BHYTPpHOPIOWIMHHOTO BBeneHus 1) pazbasurens (n=5) unu 2) 30 mr/kr pymapara
HMO04 (B nmepecuere Ha Maccy cBoOOAHOTO ocHOBaHUA) (n=5). B Teuenue 16 4 no
UHBEKLMH MBILIU FOJOAATHN U MMOCJIe HHbEKIIUU B HEOTPAHHYEHHOM KOJIUYECTBE
MOJIyYaJIH KOPM.

Ha ¢ur. 27A npencrasineno norpednenue kopma u Ha ¢ur. 27b npencrasieHa
macca s mbimeit Snordl16+/- (ET) B Bo3pacTe 6 Mecs1eB U OJHOTIOMETHBIX
mbieit qukoro tumna (JT) B Bo3pacTe 6 Mecs1eB, OonpeaeseHHbIe €XKeTHEBHO MOCIe
npoBOAMMOTro B TeueHne 10 mocienoBaTeNbHbIX JHEH BHYTPUOPIOIIMHHOTO BBEICHUS
B 07:00 4 1) pactBoputens (n=10) unu 2) 10 mr/kr pymapara HMO4 (B nepecuere Ha
Maccy ¢cBoOonHoro ocHoBanus) (n=10).

Ha ¢ur. 28 A npencrasneno norpednenne kopma u Ha ¢ur. 28b npencrasiena
macca aias meimeit Snordl16+/- (ET) B Bo3pacTe 8 Mecs1eB U OJJHOMOMETHBIX
mbieit nukoro tumna ([T) B Bo3pacTe 8 mecs1es, onpeaeseHHble €XXeIHEBHO NOCTe
INPOBOAUMOTO B TEYEHHUE 5 MOCIEA0BATENbHBIX AHEN nepopanbHOro sseaenus B 07:00
v 1) pactBopurens (n=5) unu 2) 30 mr/kr ¢pymapara HMO4 (B nepecuyere Ha Maccy
cB0OOIHOrO OCHOBaHuUs) (n=5).

Ha ¢ur. 29A npencrasineno notpediaeHne kopma Bo Bpems ocBemenusi (OCB) u
Ha ¢ur. 296 npencrasiaeHo norpediaeHue Kopma BO BpeMsi 3aTreMHenust (3AT) mus
mbitieit Snordl16+/- (TET) B Bo3pacTe 8 MecseB U ONHOMOMETHBIX MbIIIEH TUKOTO
tuna ([IT) B Bo3pacte 8 mecseB, onpeneeHHbIe e)KeTHEBHO MMOCIe MPOBOAUMOrO B
TEUEeHHUE 5 Mocie 0BaTeNbHBIX HEH nepopaibHOro BBeaeHus B 18:00 4 1)
pactBoputens (n=5) unu 2) 30 mr/kr pymapara HMO4 (B nmepecuyere Ha Maccy
cBOOOTHOrO OCHOBaHUs ) (n=5).

OnucaHue BapHaHTOB OCYINECTBIIEHHUS

Kak kpaTko onmmcaHO BbIIIE U MOJAPOOHO ONMHUCAHO HHKE, HACTOSIIEe
nzo0perenue orHocurcs k pymapary (R)-3-(1-(2,3-nuxnop-4-(nupasun-2-un)pesun)-
2,2,2-tpudropatn)- 1 -merun-1-(1-meTunnunepunuH-4-ui)MOUYEBUHBI, €TO

KpUCTAJUTMYECKOU popMme U K Kpuctainuueckoit popme ceoboanoro ocaoBanus (R)-3-
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(1-(2,3-puxnop-4-(nmupaszun-2-un)pennn)-2,2,2-rpudpropatuin)-1-metun-1-(1-
METUJIMUNEePUANH-4-un)MoueBruHbl. Hacrosmee nsobpereHne Takke OTHOCUTCS K
criocobaM nosydeHus pymMmapara U ero KpucTajaandeckux Gopm, u k cnocodbam ux
npuMeHeHust st uaruouposanust GHSR 1a.

[MTonpoOHOe onucaHue HACTOSILIEr0 U300PETEHHs MPUBEIEHO B MPHUIAraeMoMm
HUJKE ONMHCAHUU. XOTs NMPU NPAKTUIECKOM OCYIIECTBJIEHUU U NPOBEPKE HACTOSIETO
NU300peTeHUs] MOXKHO MCIOJIb30BATh METOAMKH U MAaTEPUAJIbI, CXOJIHbIE C ONMUCAHHBIMHU
B HACTOSAIIEM U300PETEHUHU UJIH SKBUBAJEHTHBIE UM, UJUTIOCTPATUBHBIE METOAUKH U
MaTepHajbl OMUCAHBI HUXKE. Jpyrue ocoOeHHOCTH, 0OBEKTHI U MPEUMYIIECTBA
HACTOSIIIEro N300peTeHUsI CTAHYT MOHSITHBIMH U3 OMUCAHUS U U3 (POPMYJIbI
nzo0pereHus. B onucanuu u npunaraemoii popmyne uzobperenus popma
€IUHCTBEHHOI'O YHMCJIa BKJIOYaeT (OPMBbl MHOKECTBEHHOTO YHCIIA, €CJIH U3 KOHTEKCTa
SBHO He clieyeT nHoe. Eciu He mpuBeaeHbl ApyTHe ONpeneseHUsl, TO BCe
TEXHUYECKHE U HayYHbIE TEPMUHBI, HCIIOJIb30BAHHbIE B HACTOSIIEM H300PETEHUH,
o0JlanaroT TAKUMHU K€ 3HAYEHHSIMH, KOTOPbIe OOBIYHO U3BECTHBI CIIELIHAIUCTY C
obmiell mMOArOTOBKOM B 00JIaCTH TEXHHUKH, K KOTOPOH OTHOCHUTCSI HACTOsIIIEe
nzo0pereHue. Bece mateHTsl U myOnuKauy, UUTHPOBAHHBIE B HACTOSIIIEM
N300peTeHNH, BO BCEH X MOJHOTE BKJIIOUYEHBI B HACTOsLIEee N300peTEeHNE B KaUeCTBE
CCBUIKH.

Onnum 00beKTOM HacToOsiIero u3obperenus sasercs pymapar (R)-3-(1-(2,3-
nuxyop-4-(nmupasus-2-un)penun)-2,2,2-rpupropatuin)-1-merun-1-(1-
METHJIMTUNIEPUANH-4-UI1)MOUeBUHBI. [10 MeHbLIEH Mepe B OTHOM BapHUaHTE
OCYIIECTBJIEHUs HacTosimero nzobperenus conpio saasercs (R)-3-(1-(2,3-guxmnop-4-
(mupaszun-2-mn)dpennn)-2,2,2-tpuptopstin)- 1 -metui-1-(1-meTunnunepuauH-4-
wi)MoveBnHa: pymapar cocrasa 1:1.

Conp MOKET HaXOIUTHCS B CAMBIX Pa3HbIX (opMax, TAKUX KaK MaCJIO HIIU
TBEPAOE BEIIECTBO. TBEPIOE BEIECTBO MOXKET ABIATHCS aMOP(HBIM,
KPHUCTAJIMYECKUM BEIIECTBOM HJIH MPEACTABIATH CO00H ux cMmech. [1o MeHbIIeH Mepe
B OJJHOM BapHaHTE OCYINECTBJIECHHUS HACTOsIIero n3ooperenust He MmeHee 50% conu
HaXOAUTCS B KpUCTAJIN4YecKon Gpopme. B npyrux BapmaHTax OCYIIECTBIECHUS HE
MmeHee 60%, He meHee 70%, He meHee 80%, He MeHee 90%, He MeHee 95%, He MeHee
96%, He meHee 97%, He meHee 98%, He meHee 99% unu 100% colu MOKeT

HaXOJHUTHCS B KPUCTAJIMYECKON opme.
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Ecnu conb ABasieTCst MO MEHbLIEH Mepe YaCTUYHO KPUCTAJUIUYECKOU, TO
KpucTajandyeckas Gopma MOXKET ObITh BbIOpaHa U3 YHCia cleaynmux: gopma 1,
dopma 2, popma 3 u popma 4.

ITo menbLIEl Mepe B OJTHOM BApUAHTE OCYLIECTBJIEHUS COJb COAEPIKUT
KpUCTAIINYECKY0 ¢popmy 1, oTnnyaromyocs noiaydyeHHoi ¢ nomomsto ITPPT ¢
ucnonb3zoBanueM uzayuenus Cu K-anbda perrrenorpammoii [IPPI°, B ocHOBHOM
cxonuoitl ¢ peatrenorpammoii I[IPPI, npencraBnennoi va ¢pur. 12. B npyrux
BapUaHTax ocyliecTBieHust He MeHee 60%, He meHee 70%, He meHee 80%, He MeHee
90%, He meHee 95%, He meHee 96%, He MeHee 97%, He meHee 98%, He MeHee 99% u
100% coiu MOKEeT HaXOIUThCS B KpUCTaJiudecko gopme 1.

B HekoTOpBIX BapuaHTax ocyuiecTBiIeHUS popma 1 MOKET OTIMYATHCS
NoJIy4eHHOH ¢ ucnonb3osanueM uznyuenus Cu K-ansda pearrenorpammoii I[TPPT,
BKJIOYarouet nuku npu 7,8 £0,2, 9,5+0,2, 14,3 +£0,2, 16,7+ 0,2, 17,2+ 0,2, 18,5 £
0,2,18,8+ 0,2, 19,3 +0,2,20,0+0,2, 20,7 +0,2,22,4+0,2,23,2+0,2, 25,6+ 0,2,
27,2+0,2,31,7+ 0,21 32,4+ 0,2 rpanycos 2-TeTa.

ITo meHblIEll Mepe B OTHOM BapUAaHTE OCYLIECTBJIEHUS COJIb COAEPKUT
KPHUCTAIINYECKYIO GOpMY 2, OTINYAIOIIYIOCS NMOJy4eHHOH ¢ nomombio [TPPT ¢
ucronp3oBanueM usznyudenus Cu K-anbda perrrenorpammoii IIPPI', B ocHOBHOM
cxonHoil ¢ perrrenorpammoii IIPPI', npencraBnennoit na ¢ur. 3. B apyrux
BapHUaHTax ocyliecTBieHus He MeHee 60%, He meHee 70%, He meHee 80%, He MeHee
90%, He meHee 95%, He MeHee 96%, He meHee 97%, He meHee 98%, He meHee 99% u
100% cosu MOKET HaXOIUTHCS B KPUCTAJIUYeCcKkon Gpopme 2.

ITo meHb1IEl MEpe B OTHOM BapUAHTE OCYLIECTBJIEHUS COJb COAEPIKUT
KPHUCTAJTUYECKYIO GOpMY 3, OTIMHAKOIIYIOCS MOJy4YeHHOH ¢ momombio [TPPI ¢
ucrnonb3oBanueM uzaydenus Cu K-anbda pearrenorpammoii IIPPI°, B ocHOBHOM
cxonuoil ¢ pearrenorpammoii I[IPPI', nmpencrasnenHoit Ha ¢ur. 15. B npyrux
BapUaHTax ocyllecTBieHUs He MeHee 60%, He meHee 70%, He meHee 80%, He MeHee
90%, He menee 95%, He MmeHee 96%, He MeHee 97%, He meHee 98%, He meHee 99% nu
100% cou MOKEeT HaXOOUThCS B KPUCTAJIUYeCKor Gopme 3.

B HeKOTOpBIX BapHaHTax OCYLIECTBICHHS (popma 3 MOKET OTIMYATHCS
NOJIy4eHHOH ¢ ucnonb3oBanueM usinyueHus Cu K-ansdpa pearrenorpammoii ITPPT,

BKJIKOYaromen nuku npu 7,2+ 0,2, 94 £0,2, 9,7+ 0,2, 10,8 £ 0,2, 14,3 £ 0,2, 15,1 +



10

15

20

25

30

-15 -

0,2,16,2+0,2,17,9+0,2, 18,7+ 0,2, 18,9+ 0,2, 19,6 £0,2, 21,5+ 0,2, 22,7+ 0,2,
23,7+0,2,24,3+0,2,25,1+0,2,27,4+0,2,28,7+0,2u34,9+0,2 rpagycoB 2-TeTa.

ITo meHb1IEl Mepe B OTHOM BApUAHTE OCYLIECTBJIEHUS COJb COAEPIKUT
KPHUCTAJTNYECKYIO GOopMy 3, OTIHUYAIOIIYIOCS MOJy4eHHOM ¢ momoubio [TPPT ¢
ucnonb3oBanueM usnydeHuss Cu K-anbda penrrenorpammoii IIPPI", B ocHOBHOM
cxonuoit ¢ peratrenorpammoii I[IPPI, npencraBnennoi va pur. 16. B npyrux
BapUaHTax ocyuiecTBieHust He MeHee 60%, He meHee 70%, He meHee 80%, He MeHee
90%, He meHee 95%, He meHee 96%, He MmeHee 97%, He MeHee 98%, He MeHee 99% u
100% cou MOKET HaXOIUThCS B KPUCTAJIUYeCKon Gopme 4.

B HEKOTOpPBIX BapHaHTaX OCYLIECTBICHHS (popMa 4 MOXKET OTINYATHCA
NOJIy4eHHOH ¢ ucnonb3oBanueM uzinyueHus Cu K-ansdpa pearrenorpammoii ITPPT,
BKJIIOHaromen muku npu 12,2+ 0,2, 13,2+ 0,2, 15,0+ 0,2, 15,4+ 0,2, 17,6 £ 0,2, 18,1
+0,2,19,5+0,2,20,2+0,2,20,9+0,2,21,4+0,2,23,0+0,2,23,4+0,2,24,4+0,2,
248 +0,2,259+0,2,27,9+0,2,28,9+0,2,29,6 +£0,2,30,7=+ 0,2 rpanycoB 2-Tera.

Jpyrum oOBEKTOM HACTOSIErO H300peTeHUs SBISIETCS] CBOOOTHOE OCHOBAHUE -
kpuctainnudeckas (R)-3-(1-(2,3-nuxnop-4-(nupaszus-2-un)pennn)-2,2,2-
TpudTopaTUN)-1-mMeTun-1-(l-mernnnunepuanH-4-un)MoueBuHa, o0Iagarmas
nony4ueHHol ¢ nomomubto IIPPI" ¢ ucnonezosannem nznydenus Cu K-anbda
pentrenorpammoii IIPPI', B ocHOBHOM cxonHOM ¢ peHTtreHorpammoin I1PPI,
npeacTaBIeHHON Ha ¢ur. 1A,

JpyrumM o0BEKTOM HACTOSILIEro N300peTeHns ABIsAeTCs papManeBTUYECKUE
KOMIIO3MIINHU, coepkamue papManeBTHIECKU MPUEMIIEMbIii HOCUTENb U IO MEHbIIEH
Mepe OJTHO COeMHeHHe, BbIOpaHHOe u3 uncia caenyromux: pymapar (R)-3-(1-(2,3-
nuxiop-4-(mupasun-2-mwi)dennn)-2,2,2-rpudptopstin)- 1 -metwmn-1-(1-
METHJITUNIEPUINH-4-UIT)MOUeBUHBI B KpucTajmuyeckas (R)-3-(1-(2,3-guxmop-4-
(mupaszun-2-mn)pennn)-2,2,2-tpudptopstn)- 1 -metuin-1-(1-metunnunepuanH-4-
WJI)MOYEBHHA, PACKPBITHIC B HACTOSAIEM H300peTeHnH. PapMaleBTUUECKH
NPUEMJIEMbIII HOCUTEJb MOJKET JOMOJHUTENBHO BKJIOYATh HHEPTHBIN HAIOJIHHUTEND,
pazbaBHUTENb HIIM TOBEPXHOCTHO-aKTHBHOE BEIIECTBO.

Kommno3uuun MOXHO MOJYYUTh O OOBIYHBIM METOIMKAM CMEIINBAHUS,
I'PaHyJIMPOBAHMS MJIM HAHECEHHS MOKPBITUA U (papMaLeBTHYECKHE KOMIO3ULIHH,

npeaaraeMble B HACTOAIIEM H300peTeHNH, MOTYT coepkaTh oT npumepso 0,1 no
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npumepHo 99%, ot npuMepHo 5 10 npuMepHo 90 unau ot npumMepHo 1 10 npuMepHO
20% pacKpbITOro COEJUHEHHUS B IepecyeTe Ha Maccy MM Ha OOBbeM.

Hpyroit 00beKT HacTOsIIEero n300peTEeHNsT BKIOYAET CIIOCOOBI MOJyYEeHUS
dymapara (R)-3-(1-(2,3-puxnop-4-(nupazun-2-un)penun)-2,2,2-rpupropaTun)-1-
meTui-1-(1-MeTunnunepuauH-4-ua)MOUYEBUHBI U €r0 KPUCTANIHYECKUX (opM,
nopoOHO ONMHCAHHBIX B IPUBEAEHHBIX HIDKE MpUMeEpax.

Jpyroit 00beKT HACTOSIIEro U300peTEHUs BKIOYAET CIOCOOBI MOJIyYeHUsI
kpuctajmudeckoi (R)-3-(1-(2,3-guxnop-4-(nupa3un-2-mn)dpenmn)-2,2,2-
TpudTopaTHN)-1-MeTun-1-(1-MeTHINUIEpUANH-4-HIJT)MOYEBHHBI, PACKPBITOH B
HACTOsIIIeM U300pETeHUN.

JApyruMm oOBEKTOM HACTOSIIErO H300PETEHUS SBJISETCS CIOCO0 YMEHbIICHUS
CUTHaJIbHON aKTHUBHOCTH I'PEJIMHA B KJIETKaX, BKIOYAIUI 00pabOTKy KIETOK IO
MEHbIIEH Mepe OTHUM COEUHEHHUEM, BBIOPaHHBIM M3 YHCJA CIenyImux: Gymapar
(R)-3-(1-(2,3-guxnop-4-(nupasun-2-mn)pennn)-2,2,2-rpudpropstun)-1-merun-1-(1-
MEeTHJINUNEePUANH-4-UIT)MOUYeBUHBI U Kpuctamaudeckas (R)-3-(1-(2,3-guxnop-4-
(mupasun-2-mn)pennn)-2,2,2-rpuptopstn)- 1 -meruin-1-(1-meTunnunepuanH-4-
WJI)MOUYEBHHA, PACKPBITHIE B HACTOSIIEM H300PETCHUH.

TepmuHn "curHanbHas aKTUBHOCTD TpesnuHA" 0O3Ha4aeT Jr00oe OHO neiicTBue
WM KOMOMHAIMIO AEHCTBUN B MPSIMOM HaIlpaBJIEHUH, KOTOPbIE MMPOUCXOAST, KOraa
I'PENINH CBSA3BIBAETCS C €r0 PELIENTOPOM HJIU KOMILIEKCOM peLenTopa.

JpyrumM o0BEKTOM HACTOSILIEr0 H300pETEeHUs IBJISETCs CIIOCO0 MHTMOUPOBAHUS
BBICBOOOJKIEHUSI TOPMOHA POCTA B KJETKaX, BKIOYAK KU 00pabOTKy KJIETOK IO
MEHbIIEH Mepe ONHUM COEUHEHHUEM, BBIOPAHHBIM U3 YKCJA CAEAYIOIMHX: pymMapar
(R)-3-(1-(2,3-guxnop-4-(nupasun-2-mwi)pennn)-2,2,2-tpudpropstun)- 1 -merun-1-(1-
MEeTHIMUNEePUANH-4-UI)MOUYeBUHBI U kKpuctaaaudeckas (R)-3-(1-(2,3-guxnop-4-
(mupaszun-2-mn)pennn)-2,2,2-tpudptopstin)- 1 -metun-1-(1-meTunnunepuanH-4-
WJI)MOYEBHHA, PACKPBITHIE B HACTOSIIEM H300PETEHUH.

JApyrum oOBEKTOM HACTOSIETrO H300PETEHUs SABISIETCS CIIOCO0 MHTMONPOBAHUS
GHRS1a, Bxmrogaromuii 00pabOTKy KJIETOK MO MEHbIIEH Mepe OTHUM COSTUHEHHEM,
BBIOpaHHBIM U3 uHcia caeayomux: gymapar (R)-3-(1-(2,3-puxmnop-4-(nupa3nx-2-
un)pennn)-2,2,2-rpudpTopaTin)- 1 -metun-1-(1-MeTunnunepuauH-4-11)MOYEBUHBI U

kpuctannudeckas (R)-3-(1-(2,3-nuxnop-4-(nupaszus-2-un)pennn)-2,2,2-



10

15

20

25

30

-17 -

TpudTopaTUN)-1-MeTun-1-(1-MeTuANUNEpUANH-4-1IT)MOUEBUHA, PACKPHITHIE B
HACTOsIIIEM U300pEeTeHUN.

B HexoTOpBIX BapuaHTax OCYINECTBIECHUS KIeTKH 00padaThIBAIOT /7 Vilro To
MeHbLIeH Mepe OJHUM COeAMHEHHUEM, BHIOPAHHBIM U3 YHCIa clieayrmux: Gymapar
(R)-3-(1-(2,3-guxnop-4-(nupasun-2-mn)pennn)-2,2,2-rpudpropstuin)-1-merun-1-(1-
METHJIMTUIIEPUINH-4-UIT)MOUEBUHBI U KpucTajndeckas (R)-3-(1-(2,3-guxmaop-4-
(mupaszun-2-mwn)dpennn)-2,2,2-tpuptopstii)- 1 -metui-1-(1-meTunnunepuanH-4-
WJI)MOYEBHHA, PACKPBITHIE B HACTOSAIEM H300peTeHnH. B HEKOTOPBIX BapHaHTax
OCYIIECTBJICHUS KJIeTKH 00pabaThIBAIOT /71 ViVO 1O MEHbIIEH Mepe OJHUM
coenMHeHueM, BbIOpaHHBIM U3 yucia cnenyromux. pymapar (R)-3-(1-(2,3-guxnop-4-
(mupaszun-2-mn)pennn)-2,2,2-tpudptopstin)- 1 -metuin-1-(1-meTunnunepuans-4-
wi)Mo4eBUHbI U kKpuctaumueckas (R)-3-(1-(2,3-nuxnop-4-(nupazus-2-un)derHnn)-
2,2,2-tpudtopatn)-1-merun-1-(1-meTunnunepunnH-4-un)MOUE€BUHA, PACKPBITHIE B
HACTOsIIIEM U300pETeHUH.

JApyrum oOBEKTOM HACTOSIIErO H300PETEHHS SBJISETCS CIIOCOO JIeUeHUS
cyObeKkTa, CTPafalIero OT NaTOJOTHYEeCKOr0 COCTOSHUS MJIN HapyLIEeHHS,
CBSI3aHHOTO C YBEJIMYEHHEM KOHLEHTPALMH IPEJINHA, BKIOYAIOMUH BBEAECHHIE
cyOBeKTy MeHblIel Mepe OIHOI0 COeIMHEHUs], BBIOPAHHOI'O U3 YHCJIA CIEAYIOIUX !
dymapar (R)-3-(1-(2,3-nuxnop-4-(nupaszun-2-un)penun)-2,2,2-rpudpropatun)-1-
Metuia-1-(1-merunnunepunuH-4-un)MoueBuHbI U Kpucramindeckas (R)-3-(1-(2,3-
nuxyop-4-(nmupasus-2-un)penun)-2,2,2-rpupropatuin)-1-merun-1-(1-
METHJIMTUNIEPUINH-4-UIT)MOUEBUHA, PACKPBIThIE B HACTOSIIIEM H300pETEHUN.
Heorpannvyuparomuii mpuMep NaTOJOTHYECKOr0 COCTOSHUS HJIM HAPYIISHHUS,
CBSI3aHHOTO C YBEJIMYEHHOW KOHIIEHTPALIMEH IPeIHA, MOXKET BKJIIOYATh HAPYLICHUS,
CBSI3aHHBIE C YPE3MEPHBIM MOTPEOJICHUEM MUIIH, TAKUE KaK KOMIYJIbCHBHOE
nepeenanue, oxkupeHue, runepdarus (HEKOHTPOJHUPYEMBbIH aNMETUT), BO3OOHOBICHHE
YBEJIMYEHUs] MACChI T€JIa MOCJIe JUEThI (BKIOUYas BOZHUKAK YO MOCIE TUETHI
runepdaruio), aaKoroJbHYI 3aBUCUMOCTb H T€HETHUYECKNE 3a00J€BaHUs, TAKUE KaK
cunapowm Ilpanepa-Bunnu u T. 0.

Jpyrum oOBEKTOM HACTOSIIEr0 H300PETEHHS SBJISAETCS CIOCOO JIeUeHUS
cyObeKTa, CTPafaInero OT NaTOJOTHYECKOr0 COCTOSHHS MJIM HApYyIIeHHUs,
CBSI3aHHOTO C YBEJIUYEHHEM KOHLIEHTPALMHN HUPKYJIUPYIOIEro TOPMOHA POCTa,

BKJIIOYAIOLINH BBeAEHHE CYOBEKTY MEHbIIEH Mepe OJHOTO COeNNHEHNs, BBIOPAHHOTO
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u3 yncina caeayromux: gymapar (R)-3-(1-(2,3-nuxnop-4-(nupasus-2-un)dennn)-
2,2,2-tpudropatn)-1-merun-1-(1-meTunnunepuanH-4-numn)MOUE€BUHBI U
kpuctannudeckas (R)-3-(1-(2,3-nuxnop-4-(nupaszun-2-un)pennn)-2,2,2-
tpudTopaTun)-1-merun-1-(1-meTunnunepunun-4-ua)MoueBIUHA, PACKPHITHIE B
HAaCTOsLIEeM U300peTeHUN.

Tepmunsb! "yMeHbmats" uiu "UHrHOMPOBATH" O3HAYAET YMEHbBINATD, OCJIAOJSIThH
WU OCTAHABJIMBATH NEWCTBHE, PYHKIIUIO UJIN KOJIHYECTBO MO CPABHEHUIO C
COOTBETCTBYIOLIMMH KOHTPOJIIO. B HEKOTOPBIX BapHaHTaX OCYLIECTBIICHUS
"yMeHbWATh" WIN "UHTHOMPOBATH" O3HAYAET BO3MOKHOCTh o0ecreunBaTh odmiee
yMeHbLIeHHne, cocTaBistomee 20% unu Oonee. B HEKOTOPBIX BapHaHTax
OCyIIeCTBJIeHHs "yMeHbIIATh" UK "UHrHOUPOBATH" O3HAYAET BO3MOKHOCTh
obecneunBath 00IIee yMeHbIIEHHE, cocTaBistomee 5S0% unu 6onee. B HEKOTOPBIX
BApHUAHTAX OCYLIECTBICHHUS "yMEHbIIATH" MU "MHTUOUPOBATH" O3HAYAET
BO3MOJKHOCTH OOecrednBaTh oblnee yMeHbIeHue, cocTasisiromee 75%, 85%, 90%,
95% unu Oonee. B HEKOTOPBIX BapHaHTaX OCYLIECTBJIEHHS YKA3aHHOE BBIIIE
KOJINYECTBO MHTHOUPYETCS UM YMEHbINAETCS B TEYEHUE BPEMEHH IO CPABHEHHIO CO
Clly4aeM BBEAEHUS J03bl KOHTPOJIS (TAaKOro Kak miaiedo) B Te4eHHE TaKOro ke
nepuona speMeHu. [Ipu UCTIONBb30BAHUU B HACTOSILIIEM U300peTeHNH "KOHTPOJIB"
o3HayvaeT N0boi obpaszel], cTaHAAPT WM KOHIEHTPALHIO, KOTOPbI€ UCIIOJIB3YIOT JAJIS
conocTtasieHus. "KoHTpoib" MOXKHO MOJYYUTH OT 340POBOTO MJIM HE CTPAaAaOIIero
3aboneBaHueM cyObekTa. B HEKOTOpBIX mpuMepax "KOHTPOJIB" MOJIy4YaoT OT OJHOTO
WU OOJIBIIEro KOJMYECTBA 30POBbIX CYyOBEKTOB, KOTOPBIX HE BKJIIYAKOT B
UCCIIeIOBAaHUH WUJIU HE JIeYarT.

Tepmun "CymecTBeHHO YMEHbIIEHHOE" 03HAYAET JOCTATOYHO BBICOKYK CTEINEHb
YMEHBLIEHHS] YUCJIEHHOTO 3HAYEHHS 110 CPABHEHUIO ¢ KOHTPOJIbHBIM YHCIEHHBIM
3HAYCHHEM, TaKYI0, KaK Pa3HOCTh ABYX 3HAUECHUN, KOTOPYIO CIEIHAJINUCT B TaHHOH
00JIaCTH TEXHUKHU CUYUTAET CTATUCTUYECKU 3HAYMMON B KOHTEKCTE OMOJIOTrHIeCKO
XapaKTEPUCTUKH, ONPENeNSIIoIeiics YKa3aHHbPIMU 3HaUeHUAMU. B HEKOTOpBIX
BAPHUAHTAX OCYILIECTBIECHUS CYI[ECTBEHHO YMEHbIICHHbIE YHCIEHHbIC 3HAUEHHUS
YMEHBUIEHBI 10 CPABHEHUIO ¢ KOHTPOJbHBIM 3HAUEHHEM Ha J000€ 3HaYeHUEe, PAaBHOE
6onee mpumepHo 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 60%, 70%, 80%,
90%, 95% unu 100%.
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B HekOTOpBIX BapHaHTax OCYLIECTBICHUS 00padOTKa KIETOK 10 MEHbIIEH Mepe
OJIHUM COE€IMHEHHUEM, BBIOpaHHBIM U3 umcia caeayomux: dymapar (R)-3-(1-(2,3-
nuxjop-4-(mupasun-2-un)pennn)-2,2,2-rpudpropstn)-1-mermn-1-(1-
MEeTHINUNEePUANH-4-U)MoueBUHBI U Kpuctamnuueckas (R)-3-(1-(2,3-guxnop-4-
(mupasun-2-un)pennn)-2,2,2-rpupropstuin)-1-metnn-1-(1-MmeTuanunepuaun-4-
WJI)MOUYEBUHA, PACKPBITHIE B HACTOSAIIEM U300pETEHNHU, HJIH BBEICHUE er0o CyOBbeKTy
NPUBOJIUT K YMEHbIIEHUIO CUTHAJIbHONW aKTUBHOCTH rpesinHa. B HEKOTOpPBIX
BapUAHTAX OCYLIECTBJIECHHUS CUTHAJIbHAS aKTUBHOCTb IPEJIMHA B KJIETKAX HIIH Y
cyObekTa yMeHbLIaeTcs: Mo MeHbel mepe Ha 10%, mo menbiieit mepe Ha 15%, mo
MeHblueil Mmepe Ha 20%, no meHblueit Mmepe Ha 25%, no meHblueil mepe Ha 30%, mo
MeHblueil Mmepe Ha 35%, no menblueit mepe Ha 40%, no MmeHblueil mepe Ha 45%, no
MeHblueit mepe Ha 50%, no menblueit Mmepe Ha 60%, no meHblueil mepe Ha 70%, o
MeHblueit Mmepe Ha 80%, no meHplueit Mmepe Ha 90%, no meHblueil Mmepe Ha 95% unu Ha
100% 1o cpaBHEHHUIO C CUTHAJBHOW aKTHBHOCTBIO I'PEIMHA, HAOMIOAAa0Mencs mpu
orcyrcTBuu pymapara (R)-3-(1-(2,3-puxnop-4-(nmupasun-2-un)pennn)-2,2,2-
TpudTopaTUN)-1-MeTun-1-(1-MeTunnunepuaAnH-4-1J1)MOUEBUHBI HITU
kpuctannudeckoit (R)-3-(1-(2,3-guxnop-4-(nupa3un-2-mn)pennn)-2,2,2-
TpudTopaTUN)-1-MeTun-1-(1-mMmerunnunepuanH-4-11)MOYEBUHBIL.

B HekOTOpBIX BapHaHTax OCYLIECTBIECHHS CUT'HAJIbHYIO aKTUBHOCTb IpeJIMHA
ONpPEAeNAI0T NyTEM U3MEPEHUsl KOHIIEHTPAIlUU BHYTP UKJIETOYHOTO KaJbI[Us,
ONpEeNeNIeHHON MyTeM HCCIEOBAHMS C UCIOJb30BaAHNEM (JIyOPECIIEHTHOTO
BU3YaJIU3UPYIOIIEr0 CYUTHIBAKOIIEro yeTpoiicTBa as ninanmeros (PJIBCIT). B
HEKOTOPBIX BapUAHTAX OCYIIECTBJIEHHs] 00paboTKa MO MEHbIIEH Mepe ONHUM
coenMHEeHueM, BbIOpaHHBIM U3 yucia cienywmux: ¢pymapar (R)-3-(1-(2,3-guxnop-4-
(mupaszun-2-mn)pennn)-2,2,2-tpuptopstin)- 1 -metuin-1-(1-meTunnunepuanH-4-
wi)Mo4eBUHbI U Kpuctaumaeckas (R)-3-(1-(2,3-nuxnop-4-(nupaszus-2-un)derHnn)-
2,2,2-tpudropatn)-1-merun-1-(1-meTunnunepuinH-4-un)MOUE€BUHA, PACKPBITHIE B
HACTOsIIIeM H300PETeHUHN, TPUBOJUT K YMEHbIIEHUIO KOHIIEHTPALIUU
BHYTPHUKJIETOUYHOTO KaJIbLIHS.

Uccnenosanue ¢ ucnonpzosanuem @JIBCII o3HauaeT METONUKY
IETeKTUPOBAHMS aKTHUBALIMH CBsI3aHHOTO ¢ OenkoMm G penenrtopa (B 4aCTHOCTH,
Hanpumep, GHS-R1a) u ctumynanuu notoka kaixplus B kiaeTku. KoHLeHTpauuio

BHYTPHUKJIETOYHOI'O KaJbLUA MOXHO ONIPEACIIUTE C UCITOJIb30BAHUEM YYBCTBUTECIIbHBIX
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[0 OTHOLIEHHIO K KaJbLHIO KpacuTenel u (pIyopeCcHeHTHOrO CUNTHIBAIOIIETO
yCTpoiicTBa A miaHmeToB. JlonmosHUTENbHBIE ONUCcaHus cM. B mybiaukauuu Arkin,
Michelle R, et al. (2012). FLIPR™ Assays for GPCR and Ion Channel Targets. In
Assay Guidance Manual [Internet] Sittampalam G.S., et al. (Eds).

B HexkOoTOpBIX BapHaHTax OCYLIECTBIEHUS CUT'HAJIbHYIO aKTUBHOCTb IpeJMHA
ONpeAessAIoT NyTeM U3MepPEeHUsl KOHLIEHTPALuU UUPKYJIUPYIOIero ropMoHa pocra. B
HEKOTOPBIX BapUAHTAX OCYIIECTBJIEHHS BBEeIeHUE CYOBbEKTY IO MEHbIIEH Mepe OJTHOTO
COenMHEeHUs], BRBIOpaHHOTO U3 Yucia cuenayromux: ¢ymapar (R)-3-(1-(2,3-quxnop-4-
(mupaszun-2-mn)pennn)-2,2,2-tpudptopstin)- 1 -metui-1-(1-meTunnunepuanH-4-
wi)Mo4eBuHbI U kpuctaumaeckas (R)-3-(1-(2,3-nuxnop-4-(nupaszus-2-un)denHnn)-
2,2,2-tpudropstn)-1-merun-1-(1-meTunnunepunH-4-ui)MOUE€BUHA, PACKPBITHIE B
HACTOsIIIeM H300pETeHUHU, MPUBOJUT K YMEHbIIEHUIO KOHIIEHTPAIIUU
LHUPKYJHPYIOIIEro TOPMOHa POCTa y CyOBeKTa.

B HEKOTOpPBIX BapHaHTaX OCYLIECTBICHHS CHTHAJIBHYIO aKTUBHOCTb IPEJIMHA
ONPEAENSAI0T MyTEM U3MEPEHUs KOJInuecTBa noTpedasseMoil nuimu. B HEKOTOPBIX
BApUAHTAX OCYLIECTBIECHHUS BBEAEHHE CYyOBEKTY MO MEHbIIEH Mepe OHOTO
COeIUHEeHUs], BRIOpaHHOTO U3 yucia caeayomux: ¢ymapar (R)-3-(1-(2,3-guxmnop-4-
(mupasun-2-mn)pennn)-2,2,2-rpuptopstn)- 1 -merun-1-(1-metunnunepuans-4-
wi)Mo4eBuHbI U kpuctamumueckas (R)-3-(1-(2,3-nuxnop-4-(nupazus-2-un)dennn)-
2,2,2-tpudropatuin)-1-merun-1-(1-meTuanunepuaua-4-ua)Mo4eBUHA, PACKPBITHIE B
HacTosLEeM U300pEeTeHNH, IPUBOIUT K YMEHbBIIECHUIO MOTPEOIEeHUS THINH.

B HEeKOTOpBIX BapuaHTaX OCYLIECTBICHHS CUTHAJIbHYI aKTHBHOCTH IPeJIMHA
OMpPEeAesSIOT MyTeM U3MEPEeHUsI MacChl Teja. B HEKOTOPbIX BapHaHTaX OCYLIECTBJICHUS
BBEJEHHE CYOBEKTY MO MEHbIIEl Mepe OJHOTO COeTUHEHUs, BBIOPAHHOTO M3 YHCIIA
cnenyromux: pymapat (R)-3-(1-(2,3-quxnop-4-(nupasun-2-ui)pennn)-2,2,2-
TpudTopaTUN)-1-MeTun-1-(1-MeTHNNUIEPUANH-4-HIT)MOYEBHHBI U KPUCTAJIINYECKAS
(R)-3-(1-(2,3-guxnop-4-(nupasun-2-mn)pennn)-2,2,2-rpudpropstun)-1-merun-1-(1-
METHJIMTUNIEPUINH-4-UII)MOUYEBHHA, PACKPBITBIE B HACTOSIIEM U300PETEHUHN, TPUBOIUT
K YMEHBIIECHUIO MACChI T€Jla MJIM K CTAOUJIM3aIIUN MAaCChl TeJa.

Tepmunsl "nedenue” unu "ae4uts" 03Ha4YaOT METOAUKY MOJy4YEHUs
ONaronpHUATHBIX MJIM HEOOXOAUMBIX KIMHUYECKHX pe3yibTaToB. TepMuns! "neuenue"
uiau "NeduTh" 03HayvaroT J000e BBEASHHE HIM HAHECEHUEe TEePAeBTUUECKOTO

CpeacTBa, NPpEAHA3HAYCHHOTO AJIA JICUCHUSA 3aboJieBaHUs Y MIICKOTIUTAO I UX,
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BKJIIOUast Jroneil. [Ipu ucrnonpb30BaHUM B HACTOSAIEM H300pEeTEHNH OIaronpusTHbIE
WM HEOOXOUMble KIIMHUYECKHUE Pe3yJIbTaThl MOTYT BKJIIOYATh, HO HE
OTPAHUYHUBAIOTCS TOJBKO UMH, 000 OAHO UJIKM OOJIbIlee KOJIUYECTBO CIEAYIOLIUX:
obyerdyeHue OJHOTO MIIM OOJBLIErO KOJIMYECTBA CHMITOMOB, YMEHbUICHUE CTEIIEHU
NPOSIBJICHUS MAaTOJOTUYECKOTO COCTOSHHUS, MPEAYNPEeXKACHUE UIN 3aAepKKa peLUINBa
NaTOJIOTMYECKOr0 COCTOSHUS, 3a1ePKKa UM 3aMeAJIEHHEe IPOrpecCupOBaHUs
MATOJIOTUYECKOTO COCTOSHUS, 00JIerdyeHne MPOTEKAHUS MATOJOTHYE€CKOr0 COCTOSIHUSA,
MOJAaBJI€HNE MAaTOJOTUUYECKOr0 COCTOSHUS UM MPOrPeCCUPOBAHUS NMATOJIOTHIECKOTO
COCTOSIHMS, OCTAHOBKA Pa3BUTHUSI MATOJOTHUECKOTO COCTOSIHUS U PEMHUCCHUS
(4acTUYHAs MJIM TIOJTHAS) NATOJOTHYECKOTr0 COCTOAHUA. TepMunsl "nedenue" unu
"meunTh" Tak)Ke BKIIOYAIOT YMEHbIIEHNE NAaTOJOTHYECKUX MOCIeACTBUN
naToJoru4eckoro coctosaus. CrocoOsl, mpeanaraeMble B HACTOSAIEM H300pEeTEHNH,
BKJIFOYAIOT OJUH WJIU OOJbIIee KOJUYECTBO STHUX ACIEKTOB JIeUeHHUs. B cooTBEeTCTBHH
C MIPUBEACHHBIM BbBILIE, TEPMUH "JedeHnue" He o3HavyaeT HeobxonumocTs 100%
yCTpPaHEHHUs BCEX MPU3HAKOB MaTOJOTHYECKOr0 COCTOSHUSA UM HapyIleHus.

Hpyrum oOBbEKTOM HACTOSIErO H300PETEeHUs SBJISETCS MEPOPANbHOE BBEICHUE
KOMIIO3UIIMHU, PACKPBITON B HACTOSIEM U300peTEeHNH, PEeIHA3HAUYEHHOMN AJIs JIeueHus
MaTOJOTMYE€CKOr0 COCTOSIHUS MJIM HapYyLIEHUs, CBSI3AHHOTIO C YBEJIMYEHHON
KOHLEHTpauue HUPKYJIUPYIOLIETro rpenuHa.

Jpyrum oObEKTOM HACTOSLIEr0 H300pEeTEeHNs SBJISETCS MePOPaJIbHOE BBECHHE
KOMITO3HUIMHU, PACKPBITOH B HACTOSALIEM M300peTeHNH, IPpeIHA3HAYCHHOH ISl JIeUeHUS
MaTOJIOTUYECKOrO COCTOSIHUS MJIM HapYIIEHHs, CBA3aHHOIO C YBEJIHMYEHHON
KOHI[EHTpaluel HUPKYJIUPYIOIEro rOpMOHa pocTa.

TepanesTuuecku 3¢ eKTUBHBIE KOJTUYECTBA U TO3bI IPU MEPOPATHHOM BBEAECHUH
C UCIIOJIb30BAHHEM COJIEH, PACKPBITHIX B HACTOSIIEM U300PETEHHH, MOTYT MEHSATHCS B
3aBHCHUMOCTH OT Pa3JUYHBIX (PAKTOPOB, BKJIIOYAs MOABEPratoeecs JeIESHHIO
NaTOJIOTMYECKOe COCTOSIHUE WJIM HapylleHHe, a Tak)ke BO3pacT, Maccy Tela,
BO3MOXHO, IOJI U IPYTHE BIUSIOIHUE HA 30POBbE MaueHTa GakTopsl, © ©X MOXKHO
ONpeneTUuTh BO BpeMs MPOBENCHUS JieueHUs. TepaneBTu4uecku 3P eKTHBHBIE
KOJHUYECTBA MOTYT HaXOAUTHCs B Auamna3oHe oT 1 1o 500 mr. B kauecTBe
HEOTPaHUUMBAKOIIEro NpUMepa, KOMIO3UIUU AJIs IepOPaJbHOrO BBEEHUSI MOTYT
cogepxatsp 1, 5, 10, 15, 20, 25, 30, 50, 75, 100, 150, 200, 250, 300, 350, 400, 450 unu

500 Mr aKkTHBHOTO MHTPEAHEHTA, PACKPBITOIO B HACTOAIIEM U300pEeTEHHNH.
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Tabnuna 1. AGOpeBHaTypbl HA3BAHUSI, UCTIOJB3YIOLIUECS B TPUBEICHHBIX HUXKE

IpUMepax M B JIIOOBIX APYTUX pa3fesiax HaCTOsIIEero H300peTeHusi, BKIOYAOT!

AOGGpeBunatypa/Xumudeckoe
Ha3BaHHE

HaszBanue

aTM. atmocdepa (aTmocdepni)

AllTH ALETOHUTPUI

Boc TpeT-0yTOKCUKapOOHUI

CDCl; OEeUTepUpPOBAHHBIN XJI0podopm

KN 1,1’ -kapOOHUIIUMMHAA30J

D-KCK D-kamdopcyibhOoHOBAST KUCTOTA

JAXM AUXJIOPMETAH

JAMD JTMMETOKCUATAH

CO (r) razoo0pa3HbIii MOHOOKCUJ yriieponaa

JABIIO 1,4-nuazabunukno[2.2.2]oktan

JAUBAJI-H TUU300YTUITATIOMUHUUTHIPUT

JIMA N,N-guMmeTunameTaMu

JIM®D N,N-ngumetundopmamun

JIMCO OUMETHIICYIb(OKCHA

JHCK nudbepeHnanbHas CKAHUPYIOIAsh KAJIOPUMETPUs

JKB. SKBUBAJIEHT(BI)

Et;N TPUITUIAMUH

Et,0 AUSTHIOBBIN 3dup

EtOAc STUJIALIETAT

EtOH 5TaHOI

I'CII IrpaBUMETPUUYECKHUI aHAIU3 COpOIMU NapoB

q qac(bl)

H,O BOJA

HCI XJIOPUCTOBOJOPOHASI KUCIOTA

B2XX BBICOKO3( PEeKTUBHASI KUIKOCTHAsI XpoMmaTorpadusi

KX-MC/MC JKUIKOCTHAst XxpoMmaTorpadusi (BbICOKOTO JaBJIECHUS)
- TAHJEMHAasl MaCC-CIIEKTPOMETPHSI

HIIC HU30TMPONAHOJI

KTII KOHTPOJIb B TEXHOJOTHYECKOM MPOLECCE

BB BHYTPHUBEHHO

K,CO; KapOOHAT KaJiusi

MeOH METAaHOJI

M3BK METHUJISTUIKETOH

MgSO, cyabdaTt Maraus

MWBK METHUJIH300YTUIIKETOH

MUH MHUHYTa (MHHYTBI)

Na,COs kapOOHAT HATPHUsI

Na,SO4 cyabdaT Harpus

NaH TUIPUJ HATPUS

NaHCO; OukapboHaT HATpUS

NaOH TUJPOKCUJ HATPUs

NH/HCO3 OukapOOHAT AMMOHUSI

NH4OH TUJPOKCHA AMMOHMUS
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AOGGOpeBunatypa/Xumudeckoe
Ha3BaHHE

HaszBanue

NMP N-meTun-2-nuppoauaoH

AMP sIA€PHbIM MATHUTHBINA PE30HAHC

110 NepOpPaibHO

Pd/C naJjaguii Ha yrie

Pd(dppf)Cl, [1,1'-
ouc(nudennndochuno)deppoueH|uxaopnaiiagm
i(10)

KT KOMHATHAasi TeMIeparypa

OB OTHOCHUTEJIbHAS BJIAXHOCTb

CTA CHUHXPOHHBIN TEPMUUYECKUI aHAJIU3

t-BuOH TpeT-OyTaHoI

TBAA TpeT-OyTujauneroanerar

THEMD TpeT-OyTUIMETUIOBBIH 3 up

TT O teTparuapodypax

I1PPT" NOPOIIKOBAsl peHTreHorpadus

IIpumepsr

ITpumep 1. [TonyueHue u xapakTepu3anus KpUCTaIIndecKon Gpopmer 1

cBoboxHoro ocHoBaHus (R)-3-(1-(2,3-guxnop-4-(nupazus-2-un)pennn)-2,2,2-

TpudTopaTUN)-1-Merun-1-(l-merunnunepuaun-4-un)moueBursl (HMO04)

ITpumep 1A: ITonyueHue 3aTpaBOYHBIX KPUCTAJIIOB KpUCTAIINYECKON Gopmer 1

cBoOOnHOro ocHosanusa HMO04

ITepBbiit oOnanatomuii maccoi 15 mr obpaser amopdHOro cBOOOIHOTO

ocuoBaHus (R)-3-(1-(2,3-nuxnop-4-(nupazun-2-mn)dpennn)-2,2,2-rpudropatuin)-1-

MeTu-1-(1-MeTunnunepuanH-4-ui)MOUYEeBUHBI, Takke HazbiBatomerocss HMO04 unu

HO0900, pacTBOpsiaM B aLlETOHUTPHIIE U BTOPOil obnanaromuii maccoi 15 mMr oOpasen

amopdHoro ceobonHoro ochoBanust HMO04 pactBopsiiu B anieTone. PacTBopaMm naBaiu

MCIOJICHHO BbIMMAPUBATBHCA B SKCUKATOPE B TOKE a30Ta. KpI/ICTaJ'IJ'II/ILIHOCTb

NOATBEPKAAIH C MOMOINBIO mopoukoBoi peatrenorpaguu (ITPPI"). Pertrenorpammsl

ITPPT" (popma 1) obpasnos cBobogHOro ocHoBaHust HMO04, KpucTanaIn30BaHHBIX U3

pacTBOpa B alleTOHUTPUJIE U U3 PAaCTBOpA B alleTOHe, MpencTasieHsl HAa ¢pur. 1A u 1b

(HVOKHSAS [UarpaMMa) COOTBETCTBEHHO.

ITpumep 1B: [TonydyeHne yBEIMUYEHHOTO KOJHMYECTBA KPUCTAININYECKOH hopMbI 1

¢cBOOOnHOrO ocHOBaHusa HMO04

O6pazen amopduOTro cBobogHoro ocHoauuss HM04 pacteopsinu B 0,5 M

All€TOHA U PaCTBOPY AaBaJiu MCIAJICHHO BbIIIapUBATbhCA B 9KCUKATOPE B TOKE a30Ta.
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Uepes 24 4 mony4yanu KOPUYHEBBIH MacI000pa3HbIil OCTATOK, B KOTOPBIH 100aBIsAIN
HECKOJIbKO 3aTPaBOUYHBIX KPUCTAJIOB GopMbl 1 cBOOOIHOTO OCHOBaHU A,
KPUCTAJJIN30BAHHOTO U3 PacTBOpa B areToHe (cM. mpumep 1A), U Tepiu mnaTeaem.
Macno 3aTBepAeBaio U MOJIYUYEHHBIN NPOAYKT CYLINUJIU B BAKYYMHOM CYLIUJIBHOM
mwkady npu 50°C B reuenue 24 4 u nonydanau 95 Mr KpUCTAIIINIECKOTO CBOOOJHOTO
OCHOBaHUS.

KpucTanmuaHoCTh MOATBEPIKAANH C MOMOIIbIO MOPOIIKOBON peHTreHorpaduu
(ITPPT"), cm. ¢ur. 1b, BepxHsst auarpamma. C MOMOIIBI CHHXPOHHOI'O TEPMHYECKOTO
ananmu3a (CTA) nmoka3aHo, 4TO KpUCTAINYECKOE CBOOOIHOE OCHOBAHUE HE SIBJISIIOCH
rUApPaTUPOBAHHBIM UJIM COJbBAaTHPOBAaHHBIM. TeMnepaTtypa Havaja NiaBJIeHUs
KPHUCTAJITNYECKOT0 CBOOOHOrO OCHOBaHHUs, onpenesneHHas ¢ nomoibio JJCK,
cocrasiisiia npumepHo 155°C. Uccnenosanue ¢ momompto I'CII mokazano, uto
IPOAYKT SIBJISUICS B HE3HAUYUTEIbHOW CTENIEHU TUTPOCKOMUYHBIM U 00Jagan
oOpaTUMBIM YBEJIUYEHHUEM MAcCChl, PaBHBIM MpUMepHO 1,5%, mpu OTHOCHUTENbHOM
BrnaxkHoctu (OB), paBHo# BroTh 10 70%, u paBHBIM npumepHo 2%, npu OB, paBHOI
BILIOTH 10 80%. PaccunTaHHast paCTBOPUMOCTb KPUCTAJNIMIECKOTO CBOOOIHOTO
OCHOBaHUS B BOJI€ COCTaBJIsJia MEHee 2 MI/mil.

ITpumep 2. [Tonyuenue HeOonpmoro konndectna Gopmer 1 pymapara HMO04

Amop¢pnoe cBobonnoe ocHoanue HMO04 (100 mr) cycneHaupoBaiu B
aneroHutpuie (2 mia). JloGasmsiin GpymMapoByr0 KUCIOTY (27 Mr), CMBIBasi OCTaTOYHBIE
KOJINYECTBA KUCJIOTHI B PEAKLIUOHHYIO CMECh JOMOJIHUTEIbHBIM KOJIUYECTBOM
aueronutpuina (0,2 mi), u TmarenbHo nepeMemusaiu. CMech OCTOPOXKHO HarpeBau
U OBICTPO OCAKIAJNIOCh TBEPOE BEIIeCTBO. [10IyUeHHYIO CYCIeH3UIO HArPEeBaJIH C
LUKJIWYECKUM U3MeHeHueM TeMnepatypsl oT 40°C 10 KOMHaTHON TeMIepaTyphl B
teueHue HouH (18-24 u). IIpoayKT OTPUIBTPOBBIBAIH, TPOMBIBAIH ALIETOHUTPHUIOM
(0,2 M) u cymiunu B BaKyyMHOM cymrmibHOM mkady npu 50°C B Teuenne 24 4 u
nojy4anu 86 Mr mpoaykra-gpymapara.

ITyrem aHanmu3a ¢ MOMOIIBIO SIIEPHOTO MAarHUTHOTO pe3oHaHca (AMP)
YCTAaHOBJIEHO, YTO MPOAYKT-QymMapaT mpeacraisiy codoit conb coctasa 1:1.
Kpucrannuunocts noareepskaanu ¢ nomompio [TPPT u mpoaykt obo3Hauanu, kak
dopma 1 (pur. 1B). C nomompto CTA yCTaHOBJIEHO OTCYTCTBHE MOTEPU MACCHI 10
NJIaBJEHUs, 3TO O3HAYAET, YTO NPOAYKT HE SABJAJICA TMAPATUPOBAHHBIM UIIU

conpBaTupoBaHHbIM. C nomomsio JJCK obHapykeHa ofHa SHIOTEpPMA,
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COOTBETCTBYIOI[Aasl TEMIEpaType HavaJja NjaBjeHus, paBHoi npumepHo 172°C.
Hccnenosanue ¢ nomombto I'CII nokazano, uto ¢pymapar ABIAICS TUTPOCKOTUYHBIM U
obnanan yBeaIuueHHEM MacChl, PaBHBIM NIpUMepHO 2,8%, MPpU OTHOCUTENbHON
BrnaxkHoctu (OB), paBHol BnoTh 10 70%, u paBHbIM npumepHo 4,5%, npu OB,
paBHO# BIIoTh 10 80%. PaccunTanHas pacCTBOPUMOCTDb (pyMapaTa B BOJE COCTABJIsIIA
Gonee 2 mr/mu.

IMpumep 3. Kpucrannuueckue popmsl pymapara HMO04 (popmer 1 u 2)

Csobonnoe ocHoBanue HMO04 (1,5 Mr) cycneHnupoBaiu B aueToHUTpuie (6 mi)
u nobasnsutu pymapoByro kucioty (0,4 r). CMech OCTOPOKHO HarpeBaiu U OBICTPO
oca)kJ1ajoch TBepaoe BewmecTBo. [lonyueHHY0 CyCleH31I0 HarpeBalu ¢ HUKINYECKUM
u3MeHeHueM temmepatypbl oT 40°C 10 KOMHATHOH TeMIepaTypsbl B TedeHue 72 4.
JloOaBnsIN AOTIOJHUTENIBHOE KOJHMYECTBO aueToHuTpua (1 Mir) U mpoayKT
OT(PUIBTPOBBIBAJIH, TPOMBIBAJIH ALETOHUTPUIOM (5x0,2 MIT) U CYLIUIN B BAKYYMHOM
cymunbHOM mmkady npu S0°C B TeueHne He MeHee 24 4 10 MOCTOSSHHON MacChl U
nony4anu 1,6 r pymapara. DToT kpuctamnnueckuii pymapar HMO04 xapakrepuzoBanu
¢ nomowpio I[TPPI" u on mpencrasnsin coboit popmy 1 (dur. 2).

Ha ¢ur. 3 npencrasnena tTunnuHas pearrenorpamma I[TPPI" o6pasua ¢popmer 2
dbymapara HMO04, nonyueHHoro nociie pacrsopenus pymapara HMO04 B staHone u
BbIITAPUBAHUS PACTBOPUTEIS IPU KOMHATHON TeMIepaType B aTMocdepe a3ora.

VBenuueHHoe konndecTBo Gopmsl 2 pymapata HMO4 nonyuyanu nyrem
IPOBOJMMOTO NPU HarpeBaHUu pactBopeHus 150 mMr ucxogHoro Bemectsa (popma 1
dymapara HMO04) B 0,45 ma cmecu stanod/Boaa cocraBa 90/10. PacTBop BhIimapuBaiu
B 3KCUKATOpPE B TOKE a30Ta B TeueHUe 96 4 U U3BJIEKAJIU TBEPAbII NPOAYKT.
Pentrenorpamma IIPPI" nns mony4eHHOro B yBEJIMUYEHHOM KOJIUYECTBE MPOAYKTA-
¢bopMBbI 2 B OCHOBHOM COOTBETCTBOBAJIA MPOAYKTY, MOJIYYEHHOMY B MEHbBLIEM
KOJIMYECTBE, OJTHAKO HE UCKJII0OYEHA BO3MOXKHOCTh MOJYUYEHUs CMECH C HEOOIbLIUM
konuuecTBOM ¢Gopmsbl 1. Ilyrem ananusa ¢ momourpto AMP ycTaHOBIEHO, YTO MPOAYKT
cooTBeTcTBOBaN NpocToil conu. C nomoumbo CTA ycTaHOBIEHa MOTEPs MacChl,
paBHas npuMepHo 1,9%, npu temnepartype, paBHoi oT 70 1o 150°C, s3T0 yka3eiBaeT
Ha TO, 4TO o0Opasewn, BeposTHO, aBiseTcsa ruapaTroM. C nomomsio JJCK obHapyxkeHa
IMpOKas 3HAOTEPMa, HaUMHarInascsa npuMepHo npu 164,5°C, kotopas
cooTBeTcTByeT muasneHu0. C nomoinsio I'CII ycTaHOBIEHO yBEeIMUYEHHE MACCHI,

paBHoe 3,5%, npu OB, paBHo# BryioTh 10 70%, u yBenuueHue macchl, paBaoe 4,9%%,
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npu OB, pasHoii BroTs 10 80%. He oOHapykeHO U3MEHEHUsI PEHTT€HOTPAMMBI
ITPPI" nmocne I'CII unm BeigepskuBanus oOpasua B skcukarope npu 40°C/ OB=75% B
TeueHue 7 aHen.

CpaBHUTENBHBIE SKCIIEPUMEHTHI C MOJYUYEHUEM CYCIEH3UI NPOBOAUIN NyTEM
CMELINBAHMS UCXOIHOTO BeIlecTBa - GOPMbI 1 M MOJYYEHHOTI'O B YBEIUYEHHOM
KOJIMYECTBE BELIeCTBA - HOPMBI 2 IPH COOTHOLWIEHUH KOJIUYECTB, COCTABISAIOIIEM
npumepro 50:50 (10 mr:10 mr). Cmecu BeTpsxuaiu B 100 MK pa3iudHBIX
pacTBOpPUTENIEH NN CMECENH PACTBOPUTENEN IPU KOMHATHON TeMIepaType B TEUEHUE
48 4. Uepes 48 4 u3 Kaxkaou cycneH3uu ordéupanu odpaszen TBepAOTro BEIIeCTBa, 3aTEM
pacTBOpHUTENb (PACTBOPHUTENHN) BBIMAPUBATIN U MPOAYKT aHATU3UPOBAJIH C MOMOIIBIO
ITPPT" nns wicciienoBaHUs TOTO, MPOTEKAET JIM MpeBpalleHrne B OqHy Gopmy.
[Monyuenne cycnensuii mosropsau npu 60°C u yepe3 48 4 moBTOpHO OTOMpATH
obOpasubl. Pe3ynbpTaTsl HCCleNOBaHM, IPOBOANMBIX IPU KOMHATHOH TeMIlepaTtype u

npu 60°C, mpencTaBieHbl B IPUBEACHHON HUKe Tabnume 2.

Tabnuua 2.
PacTBopuTens (pacTBOPUTENH) 48 u/KT 48 4/60°C
ALETOHUTPUI dbopwma 1 dbopma 1
Anerorurpmi Boja (95:5) dopwma 1 HE YCTAHOBJIEHO
DTaHOJ dbopmbr 1 u 2 HE YCTAHOBJIEHO
DTanos:Boxa (95:5) dbopwma 2 MacJo

ITonyueHnue CpaBHUTENBHBIX CYCIEH3UNH B ALlETOHUTPUIIE IPU KOMHAaTHOU
TeMIlepaType MPUBOAMIIO K MOJHOMY NpeBpameHuto B popmy 1. [lonyuenue
CYCIEeH3HIl B 3TAHOJI€ MPUBOIUIIO K MOJYYEHUIO CMeCH POPM U MOJyYEeHHE B CMECH
3TaHOJI/BOJIa IPU TEMIIEPATYpe OKPYKAKINEH cpenbl MPUBOAUIIO K MPEBPAIIEHUIO B
dbopmy 2. [TonyueHue CpaBHUTENBHBIX CYCIIeH3UN B anleToHuTpuiie npu 60°C
NPUBOJMIIO K MOJHOMY TpeBpamenuto B popmy 1. B ciydae cycneH3ui, mOIy4eHHbIX
B CMECH alleTOHUTPUJ/BoAA U B 3TaHose npu 60°C mosy4eHsl He HHEPIPETUPOBAHHBIE
pentrenorpammsel [IPPT" (¢pur. 4A u 4b coorBercTBeHHO). JlonoNHUTEIbHBIE
HCCJI€IOBAHNSI CPABHUTEIBbHBIX CYCIEH3UN HE MPOBOAUIIH.

IIpumep 4. MeToauku ananusa ajisi COGIUHEHUNH npuMepos 1-3

MeTonuku aHanu3a, UCMOJIb30BABIINECS AJIA XapaKTepU3aLlud NPOAYKTOB,
ONKMCAaHHBIX B IpuMepax 1-3, npuBEaEeHbI HUXE.

CTA mpoBoauiau ¢ mMOMOIIBIO aHaJdu3aTopa s nposeaeHus TT'A

(TepmorpaBumMerpuueckuii ananus)/JATA (nuddepeHunanbHpIil TEPMUIECKUN aHATIN3)
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Perkin-Elmer STA 600. O6pasen (5 mr) marpesanu ot 25 no 300°C npu ckopocTH,
paBHoi#l 10°C/MuH, B T€4eHUE 3TOrO BPEMEHHU OINpenessain U3MeHeHne Macchl. B
Ka4yeCTBE NPOAYBOYHOIO ra3a UCIOJb30BaIU a30T IIPU CKOPOCTHU NMOTOKA, paBHOHN 20
CM’/MUH.

st ananuza ¢ nomoinbio JJCK 5 Mr o6pasiua oTBELINBAIN B aJIFO MUHHEBYIO
gawky 11 JICK 1 HerepMeTHuHO 3aKpbIBajlu aJIOMUHUEBOW KPBIMIKONH. 3aTeM
obpazen nomemmanu B mpudop mist JICK Perkin-Elmer Jade u BoigepskuBanu npu 25°C
1o obecriedeHus CTaOMJIBHOTO OTBETA Ha TEIJIOBOM MOTOK. 3aTeM oOpaszel HarpeBaiu
1o 300°C npu ckopoctu, paBHO# 10°C/MuH, 1 U3MEPSIIN MOJYYEHHBIH OTBET HA
TEIJIOBOU NOTOK. Mcnonp3oBanu NpoayBKy rejIueM MPU CKOPOCTH, paBHOU 20
CM’/MHUH. Jlo mpoBeneHus aHaKu3a TEMIIEPaTy Py U TEIIOBOW MOTOK mpubdopa
NPOBEPSIN C UCTIOJIb30BAHUEM CTAHAAPTA - HHOUS.

Hns ananusa ¢ nomompo 'CIT 15-20 mr oOpa3na momeman Ha BEChI Ist
uccienoBanusi copbuum mapos IgaSorp (Hiden Analytical Instruments). 3atem
obOpasen CymuiIn MyTeM MOoAAep KaHus cpeanl, 00Iafar el BIa)KHOCThIO, PABHON
0%, 1m0 mpeKxpameHns K3MEHEeHHsI Macchl. 3aTeM oOpasen oOpadaThIBaIu MyTEM
yeenuueHus OB ot 0 1o 90% c marom 3nauenus OB, paBubiM 10%, npu 3ToM
obOpasen BeIAEP)KUBAIN HA KaXXAOM LIare 10 YCTAHOBJIEHUS PAaBHOBECHS (3aBeplLIEHUE
mara: 99%). Ilocne ycraHOBIeHUs paBHOBECHs BrIpakeHHYI0 B % OB B mpubope
MOBBILIATN Ha OAMH LIAr U NPOLEAypPY YCTAHOBJIEHUs paBHOBecus noBTopsuu. ITocne
3aBepLIEHUs [IUKJIa cCOpOLMM o0pasel] CyLIMIN 10 TAKOH K€ METOIHKE. 3aTeM
UCCIIeIOBAJM U3MEHEHHE MAaCChl BO BpeMsl IPOBENESHUsSI LIUKJIOB copOuus/necopouus,
5TO MO3BOJISIJIO ONMPEAETUTh TUIPOCKOMUYHOCTb 00pasua.

Ananu3 ¢ nomourpto AMP nposoaunu B IMCO-dg ¢ ucnonpzoBanueM npudopa
Bruker Avance III 400.

Ananu3 ¢ nomoinsio ITPPI" mpoBoauin nyreM OCTOPOKHOIO BIPECCOBBIBAHUSA
obpasua (mpumepHo 2 Mr) B o0afa0IIUid HYyJIEBBIM ()OHOM, OTAEIbHBIN, CKOIIEHHBIH,
U3TOTOBJICHHBIN U3 MHOKCUIA KPEMHUS Aepkatelb s odpasna mist [IPPT. 3atem
obpazen nomemanu B nudppakromerp Philips X-Pert MPD u ucnons3oBain
NpUBEJAEHHBIC HUKE YCIOBHS MPOBEICHHS SKCIEPUMEHTA!

Anon tpyoku: Cu
Hanpsixenue nucrounuka: 40 kB

Tox TpyOku: 40 MA
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Jnuna BonHb! anbda-1: 1,5406 A

Jnuna BonHb! anbda-2: 1,5444 A

Hauanshsbiit yron (2-tera): 4

Koneunsrit yron (2-tera): 40

HenpepriBHOE cCKaHUpPOBaHNE
ITpumep 5. CuHTe3 yBeaUYEHHOTO KoauyecTBa Gpopmbl 1 pymapara HMO4
Cxema cuntesa popmer 1 pymapara HMO4, onmucaHHOTO B 3TOM MpUMeEDE,

npeacrasiieHa Ha Qur. 5.

Cranus 1: Cunres coenuHeHust 2A

cl
o cl _ o o
o LiFTMM HO
HO S
(i-PrO);B 5-OH
- ° |
Tro, -78°C oA OH

1

2,2,6,6-Terpamerunnunepuaun (TMII, 7,20 kr, 51,1 mouns, 3,0 3xB.,
conepskanue Boasl (K® (onpenenennoii mo metonuke Kapna-®@umepa)) = 0,30%)
nobasnsnu B peaktop odbemoMm 100 1, cHaOKEHHBIH TaTYINKOM TEMIEPATypPhl U
BEPXHHUM I€PEMELINBAIOLUM YCTPOUCTBOM, U nepememnsaiu npu KT B 3amutHOM
atMmocdepe azora. B peakrop nobasnsanu TI'® (50 x) u cmech nepememnBanu. Cocyn
TPUIKIBI IpOAyBaiH a30ToM U oxnaxkaanu no 0°C. K cmecu B Teuenue 6onee 1 4 no
karmisim nobasisiiu n-Buli (20,4 1, 3,0 5kxB.; 2,5 M pacTBOp B rekcaHe), moaaep KuBasi
TeMInepatypy paBHoH oT npumepHo O no npumepHo 5°C. PactBop cTaHoBUIICS
xenTeiM. CMech mepeMeInBajiu Npu TeMIepaType, paBHOM OT npumepHo 0 1o
npuMepHo 5°C, B Teuenue 30 muH. CMech OXJakaalln 10 TeMIIepaTypbl, PABHOU OT
npumepHo -78 no npumepHo -70°C, u mony4anu pactsop A.

Coenunenue 1 (3,25 xr, 17,0 monst. 1,0 3kB., conepxkanue Boasl (K@) = 0,03%)
pactBopsnu B 15 1 TT'® u nonyyanu pactsop B.

PactBop B B Teuenue 1 4 mo xamisim npu tTemneparype, paBHON OT IPUMEPHO -
70 no mpumepHo -78°C, nobaBisiny K pacTBOPY A U 3aTeM MEPEMEIINBATIN B TCUCHUE
30 mun u nonyuyanu pactsop C. K pactBopy C B Teuenue 10 MuH no xamnjisam
nobasnsn Tpunzonponundopar ((i-PrO);B) (3,52 kr, 18,7 mons., 1,1 3kB.).
PeakumoHHYIO CMECh IepEeMELINBAN IPU TEMIEPAType, paBHON OT npuMepHo -70 1o
npumepHo -78°C B Teuenue 1 4. Jlnd ocTaHOBKM peakuuu B TedeHue 30 MUH

nobasnsanu HCI1 (40 i, 3M, 7,0 s3xB.). OTMeuasnoch noBsimenne temneparyps Ha 10°C.



10

15

20

25

-20.

ITony4yeHHBIH BOOHBIN CJIOW OTAENANN U SKCTparuposanu ¢ nomombio EtOAc (40
7). BonHBIN c0#t OTAENSsIN U JBaXXAbl TOBTOPHO 3KcTparuposanu ¢ nomomsio EtOAc
(35 1, 30 ). Opranuueckue ciou 00bEAUHANN U NTOJyYaIu npumMepHo 160 n
xuakocTH. OObeIMHEHHBIH OPraHMYEeCKHUI CIOW IBaXAbl MPOMBIBAIN C TOMOLIBIO0 50
a1 1M Bonnoro pactopa HCI, naceimenHoro ¢ momouibto NaCl. Opranudeckuii cjioi
KOHLEHTPUPOBAJIH 10 00beMa, PABHOTO MPUMEPHO 5 JI, B pPOTOPHOM HCHapUTee
obbemoM 50 51 mpu TemnepaType, paBHOH npuMepHo 50 no npumepHo S5°C, npu
naBjieHuu, paBHOM 30-40 MM pT. CT., B T€UE€HUE NPUMEPHO 8 4.

Ocrasmuiics EtOAc Tpuwxasl 3amensiin Ha JIMD (10 nx3). Opranudeckui ciaoi
KOHIIEHTPUPOBAJIHU B POTOPHOM Hcnaputese odbeMoM 50 J1 mpu TemnepaType, paBHOH
ot npuMepHo 50 no npumepHo 55°C, npu naBnenuu, pasHoMm 30-40 MM pT. CT., B
TedeHue npuMepHo 6 4. Kaxxaslil pa3 octaBanoch npumepHo 5 i1 ocratka. K ocratky
nobasnsin AMD (20 51) 1 monydanu TeMHO KopuuHeBbIi 14,2% pacTBOp COeIUHEHUS
2A (3,55 xr B 25 xr pactBopa, Bbixoxa 88,8%; uncrora 97,4% (IIIIK (miomans mox
KpuBOI) onpenensuiu ¢ momoibio BOXX, Bpems yaepxusanus = 1,6 Mun),
OCTATOYHOE KONH4ecTBO stunanerara; 0,24%). 'H-SIMP (400 MI'u, IMCO): §=8,55
(s, 2H), 7,36 (d, 1H), 7,69 (d, 1H). Ilo Takoii ke METOAUKE MOy YTl BTOPYIO
nopuuro coenuHeHus 2A maccoit 3,29 kr (uncrora 95,4%, Beixon 82,3%, ocraTouHoe
kosndecTBO stunamnerara: 0,11%).

Cranus 2: CuHTes coequHEeHUs 3A

Cl /N
O Cl \[ ] o) Cl
Cl SN of

HO HO
B’OH Pd(dppf),Cl, (10% (mac./mac.)) N
N
. K,COs3 (1,0 3kB.) | ]
2A  OH AM3/H,0 3:1 (20 06.), 50°C 3A N

Coenunenne 2A (2,91 kr B 20,5 Kr pacTBOpa) MpuU KOMHATHON TeMIlepaType B
atmoc(epe azora nodasysutu B peaktop oobremom 100 j1. [TocaenoBaTeabHO
nobasysinu IMD (45 min), 2-xnoprnupasuH (1,42 kr, 12,4 mons., 1,0 5xB.) u
Pd(dppf)Cl, (10% mac./mac., 291 r) u nepeMemInBaiu NP KOMHATHOHN TeMrepaType B
aTMmocdepe azora. Uepe3 cmech B TeueHne 20 MUH MPONyCKalu a30T U COCYA C
MOJIYYEHHON CMECHIO MPOJYBAIH U 3aIOJHIN a30ToM (3 pa3a). CMmech HarpeBaju npu
48-52°C B Teuenue 60 MmuH. B npyrom peaktope npu komHaTHOH Temnepatype K,COs3

(2,57 kr, 18,6 mouns, 1,5 3xB.) nobapnsinu k 22 1 BOABI U 3aTeM B TeueHue 10 MUH 110
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KaruisiM 100aBJIsNu K copepxkameil coennHenne 2A cmecu. Cmech nepemMennBaii npu
48-52°C B TeueHue 16 4 u 3aTeM OXJaXXJAAJH 1O KOMHATHOU TeMMepaTypbl. ITY
pOLEAYpPY MOBTOPSIIHN ABAXKBI U BCE TPU MOPLUHN OOBEIUHSIIH.

Bonwnsriit pactop K,COs3 (1,0 kr) pactBopsinu B 22 71 BOABI U JOOABIISIIH K
o0beIMHEHHOH cMecH 10 ycTaHoBieHus 3HaueHust pH, pasHoro 9. K cmecu
nobasnsin TBMD (50 1) u ee punvrposanu (puaetp uz [IDTD
(nonmsTunenTepedranar), 3-5 MM, 205 r/mM”) 1S yAaTeHHsS TPEMEPHO 50 T IHIKOrO
KOPUYHEBOr'O TBEPAOTO MaTepuana (aHajJor Katajau3atopa). BogHbIi ClIOW ABaXKIbI
OTHENSIIN U KCTparupoBaiu ¢ nomowso TBMD (40 x, 40 ).

BonaHblii clioli 00beqUHSIIH C BOOHBIM CJIO€M YeTBEPTON MOPIUH, MOJYUYEHHOU MO
ONMHUCaHHOH BhIIEe MeTonUKe. 3HaueHne pH o0benMHEHHBIX BOAHBIX CJIOEB
ycTaHaBauBanu paBHbIM<3 ¢ momombio HCI (2 H., 48 ). IIpu nepememnBaHuu CMeCH
IIpU KOMHATHOHN TeMIepaType B Te4eHHe 1 4 MeIJIEHHO OCa)KJ1ajloCh TBEPAOE
BemecTBo. CMech punbrpoBamu (Guastp u3 IIIT®, 3-5 MM, 205 r/m°) B Teuenue 30
MUH 1 noaydanu 20 KT BIaXHOro npoaykra. B peaktop o6semom 100 51, cHaOKeHHBII
BEPXHHUM IE€PEMELINBAIOIINM YCTPOUCTBOM, IPH KOMHATHON TemIiepaType 100aBIsIH
AIIH (40 n). B peaktop nobapisinu 20 Kr BJIaXKHOTO MPOAYKTA U PEAKLIHOHHYIO CMECh
KUIISITHJIN ¢ OOpPaTHBIM XOJOAUJIbHUKOM U NMEPEMEINBAIN IPU KUTISTYEHUN C
0oOpaTHBIM XOJOAMIBHUKOM B TeueHUE 4 4. PeakiMOHHYI0 CMeCch B Te4eHUe 3 U
(mpumepno 15°C/4) oxnakaanu 10 KOMHATHOM TeMrepaTypbl U GUIBTPOBAIH U
nojydvanu 8,5 Kr BJIa)XHOTO TBEPAOTO BellecTBa. BiakHoe TBepoe BEIECTBO Cy NN
B BakyyMme (20-30 mm pt. cT.) mpu 50-55°C B Teuenue 15 4 u nonyyanu CoeJUHEHUE
3A B Bune Oenecoro TBepaoro Bemectsa (6,1 kr; uuctora 97,4% (IIIIK onpenensinu ¢
nomombo BOXKX, Bpems yaepxkusanus = 3,7 muH); Bbixox 83,8%). 'H-SIMP (400
MTI'u, IMCO): 6=7,67 (d, 1H), 7,82 (d, 1H), 8,75 (d, 1H), 8,82 (t, 1H), 8,98 (d, 1H),
13,89 (bs, 1H).

Cranus 3: CuHTe3 coenuHeHus 6A

o C

|
o dl Cl
cl socl, MeO
HO N
N_ MeOH, 65°C | j
) 5
3A ~ A N

6
N
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Coenunenne 3A (6,1 kr, 22,7 mons, 1,0 3kB.) no6aBisiIM B peakTop 00beMOM
100 51, cHaOXEeHHBIN JATUUKOM TEMIIEPATYPhl, BEPXHUM MEePEMEINBAI0 UM
YCTPONWCTBOM M XOJIONUJIBHUKOM. B peakTop npu KOMHaTHOH TeMmnepaType n100aBisan
metaHol (92 1). Cmech oxnaxaanu 10 0-10°C u npu 0-10°C B Teuenue 30 MuH 1o
karmisim nobasisimu SOCI; (5,4 xr, 45,3 mouns, 2,0 5kB.). PeakinoHHYIO cMeCh
KHIISITUIN ¢ OOpaTHBIM XOJ0AMIBHUKOM (65°C) 1 nmepeMemnBaiy Npu KUISTYEHUH C
0oOpaTHBIM XOJOAMIBHUKOM B TeueHue 15 4. [lonyuanu cycnensuro. boapmyro gacTth
pactBoputens u SOCI, ynansinu nyTeM OTTOHKH B BaKyyMe J0 Te€X MOp, MOKa He
octaBajock npuMepHo 30 1. Cmech kKOHLIEHTpUpOoBaiH B Bakyyme (30-40 MM pT. CT.)
npu 50-55°C B Teuenue npumepHo 6 4. K ocraTky npu temmneparype, paBHOH OT -5 10
15°C, nobasnsinu Boay (10 m). Ilpu temmneparype, paBHOH oT -5 no 15°C, 3HaueHne
pH ycranasnmuBanu paBabIM 8-9 BogubIM pacTBopoM K,COs (200 r, pacTBOpEHHBIH B 2
7 Boabl). [TonyueHHBIH BOMHBIN CJIOHM JBaKIbl SKCTPArHPOBAIH U30MPOTUIIAIETATOM
(25 n, 25 n). O6benuHEHHDbIE OPraHUYEeCKUe CJIOU (TPUMEPHO SO KI) Mp OMBIBAJH C
nomouibio 20 1 BongHOro pacrsopa NaHCO3;. Oprannueckuil ciioit oTaensinu u
npombiBanu ¢ nomouipio 10 1 BogHoro pactBopa NaHCO ;. Bece BonHbie ciion
obbenuHsanu (55,8 xr). Oprannueckuit ciaoit GUIBTPOBATHN Yepe3 CIONH TUOKCHAA
kpeMmHus (30 cM) U C10¥ MPOMBIBAIN AOMOJTHUTEIbHBIM KOJIHMYECTBOM
M30MPOMNIIALeTaTa 10 TeX MOop, MOKa coequHeHue 6A He OTUIBTPOBBIBAIOCH YEpe3
cunukarespb (mpuMepHo 3 4). OpraHuueckuil Ciod KOHLEHTPUPOBAIH A0 00beMa,
pasHoro npumepHo 5 i1. K ocrarky no6asmsuin TT'® (10 1) 1 KOHLEHTPUPOBAJIH B
Bakyyme (30-40 mm pT. ct.) ipu 50-55°C B TeueHue npumMepHo 3 4 10 oObema,
paBHoOro nmpuMepHo 5 1 (3 pasa). K koHIIeHTpupOBaHHOMY ocTaTKy nodasiau 10 i
TI'® u nony4anu KOHUEHTPUPOBAHHBIN pacTBOp coenunenust 6A (15,8 kr; 32,83%,
5,19 kr coenuneHus 6A B pactBope; uuctora 97,9% (IIIIK onpenensinu ¢ mOMOLIBIO
BOXX, Bpems yaepxkusanus = 8,5 mun); Boixox 80,8%). 'H-SAMP (400 MI'w,
JIAMCO): 6=3,98 (s, 3H), 7,54 (d, 1H), 7,78 (d, 1H), 8,63 (d, 1H), 8,72 (t, 1H), 8,94
(d, 1H).
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Cranus 4: Cunres coenuuenus 6B
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B armocdepe azora TT'® (26 i) nobasnsinu B peaktop odbemom 100 i,
CHaO’KEHHBIN NaTUMKOM TEMIIEPAaTyPhbl U BEPXHUM MEPEMEIIUBAIO UM YCTPOHCTBOM.
Jobasnsnu AUBAJI-H (26 kr, 46 mone, 5,0 5KB.) U CUCTEMY TPHUKIbI IPOAYBAIH H
3anonHsanu azoroM. CMech oxja)xaaau A0 TeMIepaTypsl, paBHol ot -78 g0 -70°C, u
nony4yanu pactsop A. I[Ipu Temneparype, paBHol ot -78 no -70°C, B atmocdepe azora
B TedeHne 30 MUH MO KarjIsiM 100aBIsuTH 00JIafaloIuil KOMHATHONW TeMneparypoi
pactBOop coenuHeHus 6A (2,6 xr, 9,2 moust, 1,0 3xB.) B 52 1 TT'®. Cmech B TeueHUe
npumepHo 5-6 4 HarpeBanu 10 -30°C. PeakiMOHHYIO CMeCh MepeMell Bl Npu
TeMneparype, paBHou oT -40 no -30°C, B Teuenune 30 muH. Cmech B TeueHue 1 4
mMeniaeHHo nodasnsanu k 42 1 2 H. pacteopa HCI npu obecrieuennn MmakCuMaabHON
TeMmiepaTtypsl, paBHOl 35°C. Cmech 3KCTparupoBau ¢ MOMOLIbIO 26 11
uzonponunaunerata. OpraHudeckuil CJaoN OTAENIN U MPOMBIBAJIH ¢ TOMOLIbI0 30 11
paccoya. DTy npoueaypy NOBTOPSJIU U 00€ MOPLUUHN OPTAHUYECKOT0 CJI0sl OOBEeNNHAIN
Y KOHLIEHTPHUPOBAJIH B BaKyyMe OT oObema, paBHoro npumepHo 100 51, 1o paBHOro
npuMepHO 5-10 1. B x01e KOHIIEHTPUPOBAHUS MEAJIEHHO 00pa30BBIBAIOCH TBEPIOE
BemecTBO A. Cmech oxyaxzaanu 10 5-15°C u nepememubanu B Teuenue 1 1. Cmech
¢unbrpoBanu (30-50 mxm) B TeueHue 30 muH. TBeproe BEIECTBO CYIIHIH B BAKyyMe
npu 50°C B TeyeHue 6 4 u nojyuanu coequHeHne 6B B Bu1e KOPUIHEBOrO TBEPAOTO
Bemectna (2,1 kr; uucrora 97,5% (IIIIK onpexnensiu ¢ momombio BOXKX, Bpems
ynep:xkuBanusi = 8,6 MuH), Bbixona 45,7%). 'H-s1MP (400 MI'u, AMCO): 6 = 4,65 (d,
2H), 5,68 (t, 1H), 7,62 (d, 1H), 7,68 (d, 1H), 8,72 (d, 1H), 8,80 (t, 1H), 8,94 (d, 1H).

Cragus 5: CunTte3 coenuHeHus 7

o Cl
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B xon0y o6pemom 50 11, CHaOKEHHYIO JaTYUKOM TEMIIEPATYPbl U BEPXHUM
nepeMeIlNBaO UM YCTPOHCTBOM, B aTMOcdepe a30Ta NPU KOMHATHON TeMIlepaType
nobasysinu IMCO (10 1). B atmocdepe azora npu KOMHAaTHOM TeMmIepaType
nobasisiiu coenunenue 6B (2,05 kr, 8,04 mons, 1,0 5xB.). B armocdepe asora mpu
KT no6asnsiiu EtsN (8 1) u 3atem cmech oxnaxknanu a0 15-20°C. B otaenbHoit kosbe
npu 5-15°C SOsz-nupuaun (5,1 kr, 32,08 mous, 4,0 5xB.) pactBopsinu B 10 1 IMCO u
npumMepro npu 20°C B TedeHue 3,5 4 mo KamiasaM 100aBsIH K cMeCH. PeaKIHMOHHY 0
cMmech nepeHocuiu B 70 1 cmecu nen-soaa. Cycnensuto nepememusanu npu 0-10°C B
teuenne 1 4 u GuapTpoBann B Tevenue 1,5 u (GuapTp u3z IIITD, 3-5 MM, 205 /M) ¢
NOMOIIBI0 HEHTPUPYTU U MOJTYUAIH COeUHEHHE 7 B BUJIE KOPUUYHEBOT'O TBEPAOTO
BelLIeCTBA. IBepaOe BEUIECTBO NPU KOMHATHON TeMnepaTtype pactsopsiiu B 35 1 JIXM.
ITonyuenHnsiii conepsxkamuii JIXM ciaoil npoMbIBaJIM C MOMOLIBIO 5 11 paccoa.
Opranuyeckuil cioil OTHENANN U KOHLIEHTpUpoBaiu B BakyyMe npu 40-45°C nocyxa u
NOJIy4aJlu COeMHEeHNnE 7 B BUAE KOPUYHEBOTO TBepHOro Bemectsa (2,33 kr; yucrora
96,3% (IIIIK onpenensinu ¢ nomomubio BOXX, Bpems yaepxkuBanus = 9,2 MUH);
BeIx0a 93,5%). 'H-SIMP (400 MI'y, IMCO): § = 7,67 (d, 1H), 7,99 (d, 1H), 8,67 (d,
1H), 8,75 (s, 1H), 8,99 (d, 1H), 10,56 (s, 1H).

Cranust 6;: CunTes coequHEHUsa 8

et ﬁ@({
7 ] 1;;3%; b

B xonby o6pemom 50 11, cHaOKEHHYIO JATYUKOM TEMIIEPATyPbl U BEPXHUM

NepeMeIlNBA UM YCTPOHCTBOM, B aTMOcdepe a3oTa MpU KOMHATHON TeMIlepaType
nobapysinu TI'® (23 ). B xonby B atmMocdepe a3ora mociaeaoBaTeIbHO 00BN
coenuHenue 7 (2,3 kr, 9,1 mons, 1,0 3kB.) u (S)-2-mMeTrnnpomnan-2-cyibGUHAMHUT
(1,21 xr, 10 momneii, 1,1 3xB.). B kondy B armocdepe azora npu 30-35°C B Teuenue 1 4
no kamasam pobasnsnu Ti(OEt)s (6,22 kr, 27,3 mons, 3,0 3xB.). CucreMy TPHKIbI
NpOAYBaJU a30TOM M 3aTE€M CMECh IepeMeIInBaId TP KOMHATHOHN TeMnepaType B
teyeHnne 2 4. K peakunonHo# cmecu nodasisuti uzonponunamnerat (40 ). 3aTeM BCHO
peakuuoHHYI0 cMech nipu nepememnBanun npu KT mennenno nodasisuiu k 20 1

paccona. OO6pa3oBBIBANIOCH OOJIBIIOE KOJUYECTBO TBEPAOTO BEIIECTBA U HAOIIO AU
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BbIZeJIeHHe Teria. Teepaoe BemecTo (mpuMepHOo 18 kr) OTGUABTPOBBIBAIU C
UCIIOJb30BAHUEM LEHTPU(PYTU U 3aTE€M TBEPAOE BEIIECTBO NOBTOPHO CYCIEHIUPOBATIHN
B 20 1 uzonponmiauerara B TeueHue 20 MUH U MOBTOPHO OTPUIBTPOBBIBAIH U
NoJIy4aJli HEMHOTO MEHbIIee KOJIMYeCTBO TBepaoro seuectsa (17,3 xr). 3arem
¢unbTpaThl 00BEIUHSIN U TPOMBIBaIK ¢ MoMoubio 20 1 paccona. OpraHudecKkuii
CIION OTAENSAIN U KOHIEHTPUPOBAJIH B POTOPHOM ucnapurese B BakyyMme (30-40 mm
pT. cT.) ipu 40-50°C B TeueHue MPUMEPHO 4 U I yAJIeHUs] paCTBOPUTENCH U
noJjy4aju KopudHeBoe Macio (coenunenue 8). Macno pacteopsinu B JIM® u
nosy4danu 4epHbiii pactBop (7,36 xr; 40,1%; 3,0 kr coenuHeHus 8 B pacTBOpE;
yuctora 92,1% (IIIIK onpenensnu ¢ nomoursto BOXX, Bpems yaepxxuBanus = 9,7
MEH); BBIX0X >100%). 'H-IMP (400 MI', CDCls): & = 1,30 (s, 9H), 7,59 (d, 1H),
8,11 (d, 1H), 8,64 (s, 1H), 8,73 (m, 1H), 8,97 (s, 1H), 9,10 (s, 1H).

Cranust 7: Cunres coenqunenus 11

Q
0 cl ><S\NH cl
_ _ TMC-CF4 . Cl
ﬁ\‘ SN ¢l = FC
N TBAA (1ake), AM® N
AN
s 10°C | ]
8 ~ ~Z
N 1 N

B x010y o6pemom 50 11, CHaOXKEHHYIO TaTYUKOM TeMIIEPaTypPbl U BEPXHUM
nepeMeIlnBaK UM YCTPOHCTBOM, B aTMochepe azota npu 15°C nobasnsnu IMD (26
1, 10 06./mac.). B xonby B atMocdepe a30Ta mocienoBaTeIbHO 100aBIISIIH
coenunenue 8 (7,3 kr pactBopa B IM®, conepskamero 2,9 kxr, 8,1 mons, 1,0 3kB.) u
TBAA (2,44 kr, 8,1 mons, 1,0 3kB.). Cmech oxgaxkaanu 1o 0-10°C. 3atem B kon0y
npu 0-10°C B Teuernue 60 muH nobdasusiau TMC-CF; (TMC = tpumeruicunas, 2,88
kr, 20,3 Mouns, 2,5 5kB.). PeakIMOHHYIO CMeCh MepeMeNInBaliid B 3aIIUTHON aTMocdepe
aszora nipu 0-5°C B teuenue 3 4. K cmecu nobasisiiu uzonponunanerar (60 1), 3arem
npu nepememusanuu npu 5—-25°C nobasnsanu 45 1 NaHCO3. Opranndeckuii cioi
otaensinu, Tprxasl mpomeiBanu ¢ nomombio NaHCO; (30 nx3), u cmech maccoii 60 kr
KOHIEHTPUPOBAJIH U MOJYYaIu 2,5 KT KOPUIHEBOTr0 Macia. Macioobpa3Hblii MPOAYKT
pactBopsutu B 20 1 TBMD u punbTpoBaiu B TedeHHe 2 4 Yepe3 CJIOH CHITUKares
(Tonmuna npumepHo 40 cMm, nuamerp 30 cm) u nonyuanu 2,14 kr coenquaeHus 11 B

Buze pactsopa B TBM3O. PacTBop xoHuenTpuposanu npu 45-50°C nocyxa u noaydanu
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coenunenue 11 B Bune yepHoro macna (1,85 kr; uncrora 85,2% (IIIIK onpenensinu ¢
nomoibto BOXX, Bpems yaepxxuanus = 9,1 Mmun, 9,6 MUH AJ1s1 TUacTEpeOU3OMepa);
BEIXOA 53,6%). 'H-SIMP (400 MI', CDCl3): § = 1,33 (s, 9H), 3,82-3,85 (d, 1H), 5,61-
5,66 (m, 1H), 7,53-7,60 (m, 2H), 8,63-8,64 (d, 1H), 8,71-8,72 (m, 1H), 8,95 (s, 1H).

Cranus 8: Cunres3 coenuHenus 12 (cBoO0aHOE OCHOBaHME)

CF; Cl
“ o/ 1)4H HCUMeOH CFs Cl
ﬁ‘ (s) N R) 0~10°C__ | HNTW cl
j ) BOOH. p p KoCO3 AN
3) KCK (x2) | /j
11 12 (cBOoGOgHOE
OCHOBaHue)

B peakTop o6beMom 50 51, CHaOKEHHBIN JaTUMKOM TEMIEPATYPHl U BEPXHUM
nepeMeIBa UM YCTPOHCTBOM, B atMochepe azora nipu 25°C nobasmsin
coequnenue 11 (1,8 kr, 4,23 mons, 1,0 3kB., HeounimeHHoe). s pacTBOpeHUs
coequnenus 11 nobasnsnu 6e3soxgubiiit MeOH (18 n). 3arem npu 25-30°C B TeueHue
10 muH o xamusam nodasisiau cmecb MeOH/HCI (18 71, 1 H.) u cMech epemMeInnBaiu
npu 25-30°C B Teuenne 1 4. K peakunonnoit cmecu nodasinsiiu Boay (15 ) u cmech
KOHIIEHTPUPOBAJIHU B POTOPHOM Hucnapurene B Bakyyme (30-40 mm pT. cT.) nipu 45-
50°C B TeueHue NpUMEpPHO 4 4 s yAaleHus pactsopurensd. 3Hauenue pH cmecu
ycTaHaBauBanu paBHbeIM 10 ¢ momombio 5 11 pactBopa K,COs3. 3ateMm k cmecu
nobasnsiiu 20 1 EtOAC v opraHM4ecKuii CI0i OTAESANN U BOJHBIA CJIOH ABaXKAbI
skcTparupoBaiiu ¢ momoubo EtOAc (15 n1x2). Opranudeckue cjiou oOObeaUHSIHA U
npoMbIBasiu ¢ moMoInbio 10 i1 paccona. OObenMHEHHBIE OPTAHUYECKHUE CIIOU
conepxanu 996 r coenunenus 12 B Buge pacteopa B 40 kr EtOAc (uucrora 84%
(ITITK ompenensin ¢ momowbio BIXKX, Bpems ynepxuBanus = 2,8 MuH).
Opranuueckue CJIOW KOHLIEHTPUPOBAJIHM B POTOPHOM HcmapuTene B Bakyyme (30-40
MM pT. cT.) pu 45-50°C B TeyeHne npuMepHo 3 4 U noyayyanu 7,5 kr coenuHeHus 12
B Bune pacteopa B EtOAc (uncrtora 83% (ITIIK onpenensinu ¢ momombio BOXKX,
BpeMsl yaepKuBaHUs = 2,7 MUH)).

B otpenbHbIi peakTop 06beMoM 50 51, cHAOKEHHBIH JATYUKOM TEMIIEPATYPHI U
BEPXHHUM IepeMeInBaoImuM ycrpoicteoMm, godasisiau D-KCK (930 r, 4,0 mouns, 1,0
9KB. B mepecyere Ha 1,26 kr coequnenns 12) u nepememusaiu B aTMochepe a3ora

Ipu KOMHATHOI Temneparype. B peakrop nocnenosarenpsno nodasnsanu EtOAc (10 )
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u 3ateM pactBop coenunenus 12 B EtOAc (1,26 kr, 3,9 mouns, 1,0 3kB.). Cmech
nepeMelNBalIu IPU KOMHATHON TeMIlepaType B TeueHue | 4 U MeAJIeHHO
obpazoBriBasiack cycrneH3us. CMech GUIBTPOBAIH C MOMOLIBIO HEHTPUDPYTH U
npoMbiBaiu ¢ nomoupo EtOAc u nonyuanu 2,3 xr coequHenus 12 B BUae noutu
Oesnoro TBepaoro BemecTsa (yucrora 96,0%).

B konby o6bemom 50 1 mociaenoBaTeabHO 100ABISAIN TBEPAbIA MPOAYKT, 20 1
EtOAc u 10 1 10% BonHoro pacropa K,CO; u nepemerminBanu npu KOMHaTHOU
TeMIepatype 10 uc4e3HoBeHus TBepnoro semectsa (pH = 9-10). Opranudeckuii cioi
OTJEJSIIN M BOJHBIN CJIOW ABAXKIBI SKCTparuposaiu ¢ nomouisio EtOAc (10 nx2).
Opranuueckue ciiou o0benuHsAIN (IPUMEPHO 32 KI') U MPOMBIBAIN ¢ TOMOIIBI0 10 1
paccona. Opranuueckuii cjaoi conepxkan 716 r coenunenus 12 B 31,8 kr pactBopa.

Opranuueckuii cioil KOHUEHTpUpOBaIH B BakyyMme npu 45-50°C no oOvema,
paBHoro nmpuMepHo 8 yi. K opranudeckomMy CJior0 g00aBJIsIM aKTHBHPOBAHHBIA yTOJIb
(200 1) u cmech nepememuBanu npu 60-70°C B Tedenne 1 4, oxmaxaanu 10
KOMHATHOW TeMrepaTypbl U QHIbTpoBaNH B TedeHne 30 MUH C HCTIOIB30BAHHEM
BOpoHKH broxHepa u punprpoBanpHOit Oymaru (pazmep nmop: 30-50 Mxm) aist
yAaJleHUsl akTUBUPOBAHHOTO yriisi. CMech KOHLIEHTPUPOBAIU B POTOPHOM UCIIapUTENe
B BakyyMme (30-40 MM pt. cT.) mpu 45-50°C B TeueHue npuMepHo 3 4 u noxydanu 710
r coeuHeHus 12 B BUAE JKEJNTOro TBepAoro seuecTsa (uucrora 99,4%).

B peaktop o6bemom 10 51, cHaOKEHHBINH TaTYMKOM TEMIIEPATyPbl U BEPXHHUM
nepeMeIlnBaK UM YCTPOHCTBOM, nocuenoarenbHo nodasmsuim D-KCK (410, 1,77
moJist, 1,0 5kB. B mepecuere Ha 680 r coequnenus 12), 3,4 n iPrOH u 68 mi BonbI U
nepeMeInBain B aTMocepe a3ora nmpu KOMHATHOU TeMnepaTtype. CMech KUIMATUIIHN C
oOpaTHbIM xoJoauibHUKOM (84°C) u yepe3 1 14 monyvanu pactBop A. Coenunenue 12
(680 r) pactBopsinu B 3,4 1 iPrOH u ogHol nmopuuei 1o0aBisiiu K pacTBopy A.
OO0pa3oBbIBAJICS MPO3PAUHBIA PACTBOP U TeMIepaTypa nmonmxkanack 10 65°C. Cmech
nepememnBany npu 65°C B TeueHne npuMepHo 15 MuH, 3aTteM 00pa3oBBIBAIOCH
TBepaoe BeuiecTBo. Cmech B TeueHue 2 4 oxyaxaanu ao 10°C, nepememinBaiu npu
10°C B Teuenne eme 30 MUH U QUIBTPOBAIU B TeueHUE 30 MUH C UCIIOJb30BAHUEM
BOpOHKH broxHepa u punpTpoBanbHOi Oymaru (pazmep nop: 30-50 MKM) B moaydanu
1,1 kr Geyioro TBEPAOTO BEIIECTBA.

B xon0y o6vemom 20 1 nocnenosatenpbuo nodasnsanu EtOAc (10 n), 1,1 kr

6enoro TBepaoro npoaykra u 5 1 10% pacropa K,CO3 u nepeMemuBaiu B Te4eHUE 5
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muH. TBepnoe BemecTBO pactBopsiaock (pH = 9-10). Cnoii, conepxamuii EtOAc,
OTJEJNSININ U BOAHBIN CJIONW ABaXIBI SKCTparuposaiu ¢ nomombio EtOAc (kaxaeiil pas
no 5 ;). Opranudeckue cion o0beauHsANH (mpuMepHo 20 1), TPOMBIBAJIH C TOMOIIBIO
5 n paccosna ¥ KOHLEHTPUPOBAJIH B POTOPHOM Hcnaputene B Bakyyme (3 0-40 MM pT.
cT.) npu 45-55°C B TeyeHne NpUMepPHO 3 4 11 yAaJIeHUs OoJblIeil 4acTu
pPacTBOPUTEJNS U A0 TeX MOpP, IOKa Macca 0CTaTKa He cTaHOoBUaach paBHo#l 1 kr. K
cMecu nobaBisiiy rentaHsl (1 1) U nepemMemnBaiyu Npu KOMHATHOHN TeMIepaType B
teueHue 30 muH. Cmech QuabTpoBasu B TeueHue 30 MUH C HCIIOJb30BAHUEM BOPOHKH
broxHepa u punpTpoBanpHol Oymaru (pasmep nop: 30-50 mkm) u nmonyvanu 419 r
coenuHenus 12 (cBOOOIHOE OCHOBaHUE) B BHUAE O€JIOTO TBEPAOIro BelecTBa (YUCTOTA
99,7%). @unpTpaT KOHUESHTPUPOBAJIU U nodydanu 135 r coenunenus 12 B Buae
JKEJNITOro TBepAOro Bemectsa (uncrora 98,7%). 'H-AMP (400 MI'n, CDCl3): & = 1,85
(bs, 2H), 5,17 (m, 1H), 7,56 (d, 1H), 7,68 (d, 1H), 8,62 (d, 1H), 8,70-8,71 (m, 1H),
8,93 (s, 1H). ITIponykThl 0O0OBbEAUHSIN U MOJYYaIH BBIXOJ COeNUHEeHUs 12, paBHBIH
40,7%.

Cranus 9: Cunres coequnenus 10

.Me
) HN
MeNH,
l}l 10% Pd/C, H, 'Tl
Me 70~75°C Me
10A 10

B aBToknaBHbIH peakTop oObemom 10 1 B aTMocdepe a30Ta mpu KOMHATHOH
temmeparype nobasisiu Pd/C (40 r, 5% (mac./mac.)). B peaktop mocienoBaTeibHO
nobasnsin TI'® (2 1), 2 1 metunamuna (27%-30% cnupToBoii pacTBop, 2,1 3kB.),
800 r coenuuenus 10A (7 moneii, 1,0 3xB.). CucTemMy TPHUKIBI MPOIYBAJIH BOJOPOIOM.
CMech IepeMeIInBaNy IPH JaBISHHH BOAopoaa (paBHoM 50 GyHT-cuta/moiim’) mpu
70-75°C B TeueHue HOYM U 3aTeM puabTpoBaNu B TedeHne 10 MUH C HCTIONB30BAHUEM
BOpOoHKH broxHepa u punpTpoBanmpHOit Oymaru (pazmep nmop: 30-50 Mkm) ast
ynanenus Pd/C. QunbTpar KOHIEHTPUPOBAJIHU B POTOPHOM HCIIAPUTENIE B BAKYyMeE
(30-40 MM pt. c1.) mpu 45-50°C B TeueHHe NpUMeEpPHO 3 4 U noaydanu 933 r KeaToro
macna. CMmech meperoHsutu 6€3 UCIOoJNb30BaHMS KOJOHKH MPU aTMOC(HEPHOM AABJIEHUU

U MOPIUI0, KoTOopasi orroHsiack npu 140-170°C, cobupanu u nonydanu 763 r
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coenuneHus 10 B Bune OecrseTHOro maciua (uucrora 98,6% (IIIIK onpenensinu ¢
nomobsio BOXX, Bpems ynepxxuanus = 4,8 MuH), Beixon 84,2%; KOIHYECTBO
octaTouHoro 3ta"ona: 8000 yact./maH). YacTs macna (563 r) neperoHsau c
UCIIOJb30BAHUEM KOJIOHKU JUIMHOHM 3 ¢M mpH aTMoc(epHOM JaBJIEHUU U MOPLHUIO,
KoTopas oTronsuiack npu 140-170°C, cobupanu u nonyuanu 510 r coequnenus 10
(BbIXOX 75,8%; KONMYECTBO OCTATOUHOrO sTaHoNa: 134 uact./mnn). "H-SIMP (400
MTI'u, CDCls): & = 0,82 (bs, 1H), 1,10-1,12 (q, 2H), 1,66 (d, 2H), 1,73-1,81 (t, 2H),
2,05 (s, 3H), 2,08-2,19 (m, 1H), 2,22 (s, 3H), 2,60 (d, 2H).

Cranus 10: Cunre3 pymapara HM04

Me
L
NH

Me- Me.
CFs ClI 10 | N G CF; Cl ¢ymaposas kucrnota N O CF; Cl
cl —.Me NJ\N ¢l EE——— N)LN cl
FN 1 H CHLCN YN
N KW, DABLIO Me Ng o Ve
1G] X OXM, ot -10 go -5°C | P
| /] p HO
N N X

H0900 = HM04 dymapar
12 (cBoHOAHOE OCHOBaHME)

B peakTop o6beMoM 3 51, CHaOKEHHBIN JaTUMKOM TEMIIEPATyPhl H BEPXHUM
nepeMeNnBaK UM YCTPOHCTBOM, mocienoBareabHo ngodasmsuiun JIXM (1 i), 200 ¢
KU (1,23 mons, 2,0 3xB.) u 35 r JABLIO (0,31 mouns, 0,5 5kB.) 1 mepeMeLInBaiu B
aTMocdepe a3oTa mpu KOMHaTHOH Temneparype. CMech OXJIaxkaanu 10 TeMIEPaTyphl,
paBHoil oT -10 o -5°C. Coenunenune 12 (200 r) pactBopsinu B 1 1 IXM u B TeueHue 1
Y 110 KaruisiM A0OaBJIsIIN K CMECH, 3aTeM NepeMEeLINBaIN IPH TeMIIepaType, paBHOH OT
-10 no -5°C B Teuenue 16 4. IIpu remneparype, paBuoii ot -10 go 0°C, B Teuenue 10
MuH gobasisutu coenunenue 10 (159 r, 1,24 mons, 2,0 5xB.). 3aTeM cMeCh HarpeBajiu
1o 0-5°C u BbigepsxkuBanu B TeueHue 2 4. CMech KOHIIEHTPUPOBAJIU B BaKyyMe MPH
40-45°C no obwvema, paBuoro npumepro 1 j. K ocrarky nobasnsiiu HC1 (1 n 1 1.
pacTBOpa) U KOHUEHTPUPOBAJIH B POTOPHOM Hcnapureie B Bakyyme (30-40 mm pt. CT.)
npu 45-50°C B Teuenune npumepHo 2 4 qis yaanenus JXM. K ocrarky noGasisinu
eme 3 1 1 H. pacTtBopa HCI u tpmxas! sxcTparuposanu ¢ nomombo ThM3 (4 i, 2 7, 2
7). 3HaueHue pH BOOHOrO CI0S MEAJIEHHO YCTAaHABIMBAIU PaBHbIM 9-10 ¢ mMOMOLIbIO
20% Bonnoro pacteopa K,CO; (mpumepHo 1,5 1) U 3KCTparupoBaiu ¢ MOMOIIBIO
AXM (2 n1x3). Opranuueckue ciou o0beauHsIN (IPUMEPHO 4 JI) U TPUKI I
npomeiBanu 0,25 H. pactBopom KH,PO, (1,2 1x3). Opranndeckuii caoil mpoOMBIBAIH C
OMOIIBIO 2 J1 paccojia Ay obecrnedueHuss HeNTPaIbHON cpeabl 1 KOHLEHTPUPOBAIU B

poropHOM ucnapurene B Bakyyme (30-40 mm pT. ct.) npu 45-50°C B TeueHue
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npuMepHoO 2 4 10 maccel, paBHor 450 r (335 mn). K ocrarky nobasnsnu TMBD (1,5 n)
U MIEPETOHSIIHN 0 TeX Mop, moka He codupanu S00 M KUAKOCTH. DTy CTAUIO
NOBTOPSIN YeThIpexabl nyTeM nodasnenus 500 ma TBMD u cbopa 500 ma
AUCTHUIUIATA, 32 UCKIIOYEHUEM TOTO, YTO MpPU MocieaHel neperonke codbupanu 330 mi
xupkoctu. [Ipumepno 1-1,2 m octaTka octaBanoch B kosde. OCTaTOK MEIJIEHHO
OXJIAXKAAJHU A0 KOMHATHON TeMIIepaTyphbl U NePEMEIINBaIi IPU KOMHATHON
Temneparype B TeueHue Houu. CMech PUAbTPOBAJHU, IBAKIBI MPOMBIBATIH C MOMOIIBIO
TBMD (400 mnx2) u cymuau u noxydanu 192 r ceobognoro ocHoBanust HM04 B Buze
CBETJIO-)KEJNTOTO TBepaoro Bemectsa (yucrora 99,3% (IIIIK onpenensyiv ¢ MOMOIIBIO
BOXX, Bpems ynepxkuBanus = 11,0 mun)). OcTaBmuiics Ha CTEHKaX MPOAYKT
pactBopsiau B JIXM M KOHIEHTPUPOBAJIHU B BAKYyMe U MOJyYaiu 22 r cBOOOIHOTO
ocHoBaHuss HMO04 B BUJie KOPUUHEBOTO JUMKOro Macna (uucrora 97,6%). @unpTpar
KOHLIEHTPUPOBAJIU B BAKyyMe€ U MOJy4danau 22,5 r xKeaToro TBEpAOro BeuecTsa
(uncrota 94,0%).

B kon0y o6pemom 3 11, cHaAOKEHHYIO JaTUMKOM TEMIIEPATyPhl U BEPXHUM
NepeMeIlNBAO UM YCTPOHCTBOM, MOCJIEA0OBATENBHO JOOABISAIN CBOOOHOE
ocHoBanne HMO04 (187 r, 0,39 mous, 1,0 akB., uncrora 99,3%) u 1,9 1 AIIH u
nepeMeiinBaiu B atMochepe azora npu 15°C u nojgydanu CBETIO-KENTYIO
cycneHsuro. B xonly nobasmnsinu pymapoByro kuciaoty (45,6 v, 0,39 mous, 1,0 3xB.) u
yepe3 1 MuH oOpaszoBbiBajach Oenasi cycneH3us. PeakIMOHHYIO CYyCIEH3HIO
nepeMelInBaIN IPU KOMHATHONW TeMnepaType B TedeHne Houu, punbrpoBanu (15-20
MKM, 301a <0,15), nBaxxael npombiBaiu ¢ nomombio AITH (50 max2) u cymunau B
Bakyyme npu S0°C B Teuenue 6 4 u nonyuyanu 207 r pymapara HMO4 B Buie cBeTIIO-
KEeNATOro TBepaoro Bemectna (uuctora 99,4% (IIIIK onpenensin ¢ momombio BOXX,
Bpems yaepxkuanus = 11,1 mun); Beixon 57,8%; konuuecTtBo octatounoro ALTH:
3100 gact./mMmnH). PUIBTPAT KOHLUEHTPUPOBAJIH B BaKyyMe U noaydanu 20,1 r
dymapara HMO4 B BUae CBETIIO-KENTOrO TBEpAOro BemecTBa (yucrora 97,3%).

Yactp mpoaykTa (117 r) IOMOJTHUTEIPHO CYIIIJIN B BAKYYMHOM CYIIHJIBHOM
mkady (20-40 MM pT. CT.) A YMEHbIIEHUS COAEPIKAHUSA OCTATOYHOTO AllETOHUTPHIIA.
ITocne cymku mpu 60°C B Teuenue 6 4, 15 uu 72 u; u npu 65°C B Teuenue 18 u
comepskaHue OCTaTOYHOTO aneToHuTpuia coctasisuio 3100 gact./maH, 2570
gacT./miH, 1300 gact./MnH u 256 yacT./MIH cooTBeTcTBeHHO. Ilocne cymkn

Boaensnu 98 r pymapara HMO4 (uncrora 99,4% (IIIIK onpenensinu ¢ moMOIIbIO
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BOXX, Bpems yaepxkusanus = 11,0 mun)); 'H-SIMP (400 MI'y, IMCO): § = 1,49-
1,58 (m, 2H), 1,81-1,92 (m, 2H), 2,44-2,53 (m, SH), 2,78 (s, 3H), 3,12 (m, 2H), 4,06-
4,13 (m, 1H), 6,36-6,41 (m, 1H), 6,55 (s, 2H), 7,47 (d, 1H), 7,73 (d, 1H), 8,11 (d,
1H), 8,75 (d, 1H), 8,81-8,82 (m, 1H), 8,99 (d, 1H). KonuuectBo pymapara HMO4,
BBIJICJICHHOTO NOCJI€ CYLIKU YaCTH MOPLUHUHU, paBHOE 98 I, 3KCTPanoJUpOBaJId Ha BCHO
MOPILHUIO U PACCUUTAHO, YTO MPUOIUZUTENbHBIN BhIXO 1Jist cTaguu 10 cocTassia 48 %.

IMpoBoaunu aHaau3 NPoAyKTOB - pymaparoB HMO4, nosy4ueHHbIX MOCJIE CYIIKH
npu 60°C B Teuenue 6 4, 15 yu 72 u; u npu 65°C B Teuenue 18 u ¢ nomomsro I[IPPT
(cMm. ¢ur. 6-9, coorBercTBeHHO). PenTtrenorpamma ITPPI” ykasbiBana Ha TO, 4TO
npoaykTt - ¢pymapar HMO04 coorerctBoBan ¢popme 1.

IMpumep 6. YcoBepiieHCTBOBaHHAs MeTOaMKa cuHTe3a opmbl 1 pymapara
HMO04

Paccuurano, yro obmuii Beixox pymapara HMO4, nonyuernHoro Ha craguu 10
npuMepa 5, coctasisis npuMepHo 48%. Jnst yBennmueHust 001ero BeIxoaa
HCCJEN0BAIN YCOBEPIIEHCTBOBAHHYK METOAMKY CHUHTE3a, B KOTOPOU OTCYTCTBOBAJA
cTaaus BeigesieHUs cBOOoaHOro ocHoBanus HMO04. B yacTHOCTH, U3MEHSIIN CTaTUIO
10 MeTonMKH, OMMCAHHON B IpuMepe S5, mpeacrtaBieHHol Ha ¢ur. 5. Cxema
yCOBEPLUIEHCTBOBAHHON METOAMKHU CUHTE3a, HAUMHAs CO cTaauu 9 mpumepa 35,
npeacrasieHa Ha ¢ur. 10.

VcoBepueHcTBOBaHHAast MeToauka | monyuyenus ¢pymapara HMO04: B uneptHoi
atMocdepe B peaktop oobemoMm | 1 mocnenoBatenbuo nobdasisnu XM (121,4 1),
KU (20,0 r, 123 mmouns, 2 3kB.) u JJTABILIO (3,5 r, 31 mmounb). CMech OXJIakaanu 10
-10°C. B oTaenbHbIN COCYa MOMeINaIn pacTBop, coaepxkamuit AXM (132,5 1) u
coequnenue 12 (20,0 r, 62,1 MMoJIst), U MepeMeIIUBaNIA C OJIYUYEHUEM pacTBOpa.
DTOT pacTBOp B Te€YEHHE 33 MHUH MO KaIUIsIM 100aBJsId B peakTop oOvemom 1 i,
MOJIEP KUBAasi BHYTPEHHIOK TeMnepaTypy, paBHoit ot -10 no -5°C. Ilocne okoHUaHUS
nobaBneHuss cocyx npombiBanu ¢ nomompio JIXM (7,0 1), koTopblii 3aTeM n00aBIIsIIH
K peaknnoHHON cmecH. [locne nepememnBanus B TeueHne Ho4H (19 4) u obecneueHus
nonoxuteapHoro KTII B Teuenne 15 mun nobasisnu coenunenue 10 (15,9 r, 124
MMOJISI, 2 3KB.) U COCYA npoMbiBaiu ¢ momoinbio JAXM (9,0 r). I[locne HarpeBaHus 10
0°C, nepememunBaHus B TeueHue 1 4, obecneuenus nonoxurenpbHoro KTIT u
NepeMelNBaHUs B Te€UeHHUE ele 1,5 4 cMech HarpeBaJiu 10 KOMHATHOU TEMIIEPaTyPbl

u noGasysutu Boay (200,1 r). BoaHblil ciioli oTnesin U OpraHuYeCKui CIOH BasKIbI
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skctparuposanu 1 H. pactsopom HCI (201, 200 r). OObennHeHHBIE BOAHBIE CJIOH,
coaepikaiue NpoayKT, mpombiBanu ¢ nomombsio TBMD (148 ). [Tocne ynanenus
OPTaHUYECKOro CJIOsl K BOAHOMY cjoro podasisnu JIXM (265,0 r) u 50% pactBop
K,COs3 (nmpumepno 240 mu) no ycraHoBieHus 3HaueHus pH, paBaoro 9,61.

Tem Bpemenem noayuanu pactsop KH,PO,4 (8,2 r) B Bome (240 1). K
OpraHUYECKOMY CJIOK0, CoaepiKameMy npoaykT, nodasisnu pactsop KH,PO4 no
ycTtaHoBieHus 3HaueHus pH, pasHoro 7,12 (142,2 r). [Tocne oTaeneHust BOAHOTO CJIOS
OpraHuYecKuii cioit mpombiBaiu Bonoi (200 r). [Tocne oTaeneHuss BOAHOTO CJIOS
oprannveckuii cioit Beimapusanu npu S0°C. Hobasmsimu ALIH (314,4 1) u
pactBOpHTENb MOBTOPHO oTroHsuH nipu 70-75°C B Bakyyme. loGasnsimu AITH (235,8
I') 1 paCTBOPUTEJIb TOBTOPHO OTTOHSUIN B Bakyyme. JlobGasmsnu ALLH (141,5 1),
MOJIYYCHHBIH pacTBOP QHUIBTPOBANH Yepe3 TOHKUN PUAbTP U QHUIBTP MPOMBIBAIH C
nomotubto ALTH (16 r). ITocne narpeBanus no 60°C k pactBopy nobaBisin
¢ymaposyro kucnoty (7,2 r, 62 MMOJIsi), 3TO IPUBOAUIO K 00pa3oBaHUIO OeNoro
ocanka. ITocne nposBogumoro B TeueHue 1 u oxnaxaenus no 20°C cycneH3uio
¢unpTpoBaNu U ABAXKABI MPOMbIBaiu ¢ nomombo ThbMD (2x30 r). [Tocne cymku Ha
¢unpTpe B TOKE azora noayydanu 70,7 r BIa)KHOTO HEOUHUIIEHHOTrO npoaykra. Ero B
teueHue 1 4 cycnenauposanu B TbM3 (177,0 r), oTpuUIbTPOBBIBATIN U IPOMBIBAJIH C
nomoirsto TBM3 (70 r). [Tocne cymku Ha ¢punbTpe B TOKe azora nojydanu 33,0 r
BiIaxkHoro npoaykra. Harpesanue npu 50°C B BakyyMe gaBajio CyXxoi NpOAYyKT -
dymapar HMO04 B Buzne 6enoro nopoumkoodpasnoro Bemecrsa (21,1 r; uncrora no
nanHbiM BOXKX: 99, 8%; Bbixon 57%). Ananu3 ¢ nomoiusto [TPPI" moareepskaan, 4To
npoaykT siBysuics: popmoit 1 (em. ¢ur. 11).

Ananu3 ¢ nomoiusio IIPPI', onucanHelil B npuMepax 6, 7 u 8, NpoBOAUIH C
ucnonb3oBanueM nudppakromerpa X Pert PRO PANalytical u npuBeneHHBIX HUXKE
YCIOBHI NMPOBEAEHUS SKCIIEPUMEHTA!

Anon tpy6ku: Cu

Hanpsoxenne Tpyoku: 40 kB

Tox TpyOku: 40 MA

Jnuna BonHe! anbda-1: 1,5406 A
Jnuna BonHE! anbda-2: 1,5444 A
HauanpHsbiit yron (2-tera): 3

Koneunslit yroxn (2-tera): 40



10

15

20

25

30

-42 -

Bpewms cuera: 12700 ¢
Pexxum ckaHUpPOBaHMS: HENPEPbIBHOE CKAHUPOBAHHE

VYcoBepiieHCTBOBaHHAs MeToANKa 2 noinyueHus pymapara HMO4:

Y CcOBepLIEHCTBOBAHHYIO METOAUKY, ONIMCAHHYIO BbIlIE, JOMOJHUTEIbHO
ONTHMHU3UPOBAJIH C LEJNbI0 UCIOJIb30BAHUS XOPOIIeH CTOCOOHOCTH K KPUCTANIU3AUN
dymapara HMO4. B nonosHeHHe K OTCYTCTBHIO BbIEJIEHUSI CBOOOTHOTO OCHOBAHUS U
BbIZIeJIeHUs TpoaykTa - pymapara HM04 HenocpencTBeHHo nocje nobdasnenus AITH
U GyMapoBOH KHUCJIOTHI, B ’TOW METOAUKE TaK)Ke HE MPOBOAUIN 00paboTKy
CBOOOJHOrO OCHOBAHHMS MyTE€M 3KCTPAKLUH C MOMOIIbIO KUCJIOTHI/OCHOBAHUS.
H36bITOK PyMapoBOil KUCIOTHI yaaisiau u3 cycnensun B ThMD.

B unepTHOIT atMocdepe B peakTop oObeMoM 1 11 mocienoBaTenbHO 100ABISIIN
AXM (120 r), KU (20,1 r, 124 mmons, 2 3xB.) u JABLIO (3,5 r, 31 mmouns). Cmech
oxnaxzaanu a0 -10°C. B ornenbHBI cocyn nmoMelanu pacTBop, coaepxamui XM
(133,8 r) u coequnenue 12 (20,1 r, 62,4 MMOJs), U IEPEMEIINBAIH C MOJYIYECHHUEM
pacTBOpa. DTOT pacTBOpP B TeUeHHE 39 MUH MO KamuisiM J00ABJISIH B peakKTOp 00beMOM
1 1, mognep>kuBasi BHyTPEHHIOK TeMmepaTypy, paBHoii ot -10 no -5°C. Ilocne
OKOHYaHUs N0OaBJIEHUS COCYA MpoMbIBaiu ¢ moMombio JIXM (7 1), KOTOpbIH 3aTeM
nobaBnsAny K peakiiuoHHo# cMmecu. [locne nepememuBanus B Tedenue Houu (18 u) u
obecneuenus nonoxureapbHoro KTII B Teuenue 15 mun nobasnsnu coenunenue 10
(15,9 1, 124 mmouns, 2 5kB.) u cocyn npoMbiBaiu ¢ nomomso JIXM (7 r). ITocne
HarpeBaHus 10 0°C, nepememuBaHus B TeueHne 1 4 n oOecrnedeHus MojJoXXUTEeIbHOTO
KTII x cmecu nobasmsinu Boay (200 r) u HarpeBajau 10 KOMHATHOH TeMIIEPaTypPHl.

Tem Bpemenem nosyyanu pactsop KH>PO4 (13,8 r) B Bone (402 r). BoagHblii
CJIOHM OTHENSJIM M K OPTAHUYECKOMY CJIOI0, COAepIKaIeMy IpOAYKT, J0OaBIsAIH
pacteop KH,PO4 1o ycranosnenus 3Hauenust pH, pasuoro 7. [locne oraenenus
BOJHOTO CJIOSl OpraHU4ecKui cyoit mpombiBanu Bogoi (200 r). I[Tocne ornenenus
BOJHOTO CJIOS OPTaHUYECKUH CJIOH (PUIBTPOBANIN Uepe3 TOHKUH QUAbTp U GUIBTP
npoMmbiBaiiu ¢ momombio AITH (64 r). K pactBopy nobasnsinu ¢pyMapoBYH KHCIOTY
(7,2 t, 62 MMoOJIsT), 3TO MPUBOAMIIO K 0OOpa30BAHUIO OEJIOTO OCaZKa, KOTOPBIH
OT(PUIBTPOBBIBAIH U ABAXABI MpoMbIBanu ¢ nomombio AIIH (2x31,5 r). ITocne cymku
Ha QuIbTpe B TOKE a30Ta mony4anu 44,5 r BIaXKHOr0 HEOUYHINEHHOr 0 mpoaykTa. Ero B
tedueHue 1 4 cycnenauposaiu B TbMD (266,8 r), oTpUIbTPOBBIBAIN U ABAXKIBI

npomeiBanu ¢ nomompio TBM3 (2x30 r). ITocne cymku Ha puiabTpe B TOKE a3oTa
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nonyydanu 45,0 r Bnaxsoro npoaykta. Cymka npu 60°C B BakyyMme faBaja Cyxoi
npoaykT - ¢pymapatr HMO4 B Bune Genoro mopomkoodpa3Horo Bemectna (25,2 T
yuctoTa o nanHbiM BOXKX: 99,6%; Beixon 68%). Ananus ¢ nomomsto [TPPT
HNOATBEPIKAAJ, UTO MPOAYKT sABJsuICS Gopmoii 1 (cMm. dur. 12).

[Tonyuenue yBenudeHHOro konndectnsa pymapara HM04 no meronuke 2: B
UHEPTHOH aTMocdepe B peakTop oObeMoM 2 1 mocienoBarebHo nodasmisnu XM
(418 r), KU (70,5 r, 435 mmouneii, 2 3kB.) u JJABIIO (12,4 r, 111 mmoneii). Cmech
oxnaxnanu 10 -10°C. B ornenbHBIN coCcyn momemanu pacTeop, coaepxamuin JIXM
(465 r) u coequnenue 12 (70,0 r, 217 mMoeil), U nepeMeMIUBAIN C TOJIYUYECHUEM
pacTBOpa. DTOT pacTBOP B TeUeHHE 24 MUH MO KamisiM J00ABJISIH B PEaKTOpP 00bEMOM
2 51, moAAep KUBasi BHYTPEHHIOIO TeMnepaTypy, paBHoit ot -10 no -5°C. Ilocne
OKOHYaHUs 100aBJIEHHs COCY] MpOMbIBaiu ¢ moMombio JAXM (25 r), KOTOpHIH 3aTeM
nobaBnsN K peakiuoHHOM cMecH. [locne nepeMemnBanms B TeueHue Houn (20 4) u
obecneuenus nonoxureapbHoro KTII B Teuenue 15 muH nodasmsinn coennnenne 10
(55,7 r, 434 mmons, 2 3kB.) U cocy nmpombiBaiu ¢ nomomeo AXM (24 r). ITocne
HarpeBanus 10 0°C, mepememuBanus B Teuenue 1,5 4 u obecneueHus
nonoxutenpbHoro KTII x cmecu nobasnsnu Boay (700 r) u HarpeBanu 10 KOMHATHOH
TeMIEpPaTyphl.

Tem Bpemenem nonyuanu pactsop KH,PO4 (13,8 r) B Bone (402 r). BogHbiit
CJIOW OTHEJSNIM U K OPTAHHYECKOMY CJIOI0, COJepIKaleMy IpOayKT, 100aBIIsIIHN
pacrBop KH,PO,4 no ycranosnenus 3Hauenust pH, pasuoro 7,03. ITocne ornenenus
BOJHOTO CJIOSl OpraHU4ecKuil cyoit mpombiBanu Bonoi (700 r). [Tocne orneneHus
BOJHOTO CJIOSl OPTaHUYECKUH CJIOH (PUNBTPOBANU Uepe3 TOHKUH QuabTp u GUIbTp
npoMmbiBasiu ¢ momombio AITH (220,5 r). K pactBopy nobasnsiau ¢yMapoBYH KUCIOTY
(25,3 1, 218 MMoueit), 3T0 MPUBOAMIO K 00pa3oBaHUIO 0eJI0ro OcanKa, KOTOPbIH
or¢unpTpoBbBaH U npomMbiBaiu ¢ momombo AIIH (111 r). ITocne cymku Ha
dunbTpe B TOKE azora NpoAykT cycneHauposanu B TBMD (933 r) B reuenue 80 mMuH,
OT(PUIBTPOBBIBAIH U JBAXKABI MPOMbIBaIU ¢ moMmombio ThbM3 (2x104 r). Ilocne
cylk# Ha punapTpe B TOKe azora nonydanu 80,8 r BnakHoro npoaykra. Cymka npu
60°C B BakyyMe JaBajia Cyxoi npoaykr - pymapatr HMO04 B Bune Oenoro
nopourkoodpasHoro semectsa (78,0 r; yuctora mo nanusiM BOXKX: 99,5%; BbIXOZ
61%). Aranus ¢ nomowsio [IPPI" moaTBep:xaamn, 4To npoaykT siBysuics Gpopmoit 1 (cm.

¢ur. 13).
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YcoBepiieHCTBOBaHHAs MeTouKa 3 nonyueHus ¢pymapara HMO4: B unepTHOI
atmoc(epe B peakTop oObremoMm 1 1 mocnegoBarenbHo nodasnsau XM (120 r), KAU
(20,2 r, 125 mmoneii, 2 5xB.) u JJABLIO (3,5 1, 31 mmonp). CMech oxnaxaaiu 1o -
20°C. B oTnenbHBIN cocyn noMemanu pactsop, coaepsxkamuit IXM (133 r) u
coenunenue 12 (20,0 r, 62,1 MMouist), U epeMeIInBaIl ¢ MOJIyYEeHHEM PacTBOpa.
DTOT pacTBOp B TE€YEHHE 35 MUH MO KaruisiM 100aBJIsIU B peakTop oOvemom 1 i,
NoAAepKUBasi BHYTPEHHIOK TeMIepaTypy, paBHoi oT -20 go -15°C. Ilocne
OKOHYaHUs N00aBJIeHUs] COCYA MPOMBIBAIHU ¢ ToMoibio JIXM (7,2 r), KOTOpBIi 3aTeM
nobaBisn K peakiuoHHOM cMecu. [locne mepememuBanus B Te4eHne HOUYHU (24 4) u
obecneuenus noynoxureapbHoro KTII B Teuenue 10 mun nobasisinu coenuneHue 10
(15,9 r, 124 mmons, 2 3kB.) U cocyn npomeiBaiu ¢ noMmoueo XM (7,0 r). [Tocne
HarpeBaHus 1o 0°C, nmepeMeminBaHus B TeueHrue 1 4 u oOecrnedeHus MoJ0KUTEIbHOTO
KTII k cmecu nobasnsinu Boay (200 r) u HarpeBaiau 10 KOMHATHOH TeMIIEPaTypPBHl.

Tem Bpemenem nonyuanu pactsop KH,PO, (13,7 r) B Bozne (402 r). BogHblit
CJION OTHENSJIN U K OPTAaHUYECKOMY CJIOK0, COMepIKaImeMy IPOAYKT, J0OaBIsIH
pacteop KH,PO4 (311,1 r) no ycranosnenus 3Hauenus pH, pasaoro 7. Ilocne
OTAEJICHUs] BOJHOTO CJIOSI OpraHu4YecKuil ¢jioit mpombiBaiu Boaol (200 r). ITocne
OTZEJIEHUs] BOJHOTO CJIOS OPTaHUYECKUH CI0H GUIbTPOBANH Yepe3 TOHKUN PUIBTD H
¢unpTp mpombiBaiu ¢ nomombio AIH (63 r). K pactBopy nobasnsiu pymapoByro
kuciory (7,2 v, 62 MMOJIsi), 3TO TPUBOIMIO K 00pa3oBaHuI0 0eoro ocaaka, KOTOpbIi
orunpTpoBbIBaiu U npoMbiBanu ¢ nomowbo AITH (32 r). ITocae cymku Ha ¢unbTpe
B TOKE a30Ta noJsydanu 53,7 r BJa)XKHOIO HEOUHUILIEHHOTO npoaykTa. Ero
cycnenaupoBanu B TBMD (267,0 r) B Teuenue 40 MUH, OTQUIBTPOBBIBAIH U JIBaXKIbI
npombiBaiu ¢ momombo TBMD (2x30 r). [Tocie cymku Ha GUIBTPE B TOKE a30Ta
nonyyanu 41,8 r BnaxxHoro npoaykra. Cymka npu 60°C B BakyyMme faBana Cyxoi
npoaykT - pymapatr HMO4 B Bune 6enoro mopoinkooOpasHoro Bemectsa (28,1 r;
yuctoTa o nanHbiM BOXKX: 99,7%; Beixon 76%). Ananu3 ¢ nomomso [TPPT
MOATBEP KA, YTO MPOAYKT sABJsuICs popmoit 1 (cm. dur. 14).

ITpumep 7. Cunre3 ¢opmer 3 pymapara HMO4

B unepTHOil atmMocdepe B peaktope oObemoMm 1 1 cBobogHOe ocHoBanue HMO04
(16,0 r 33,6 mmouns) pactBopsinu B ALIH (251 r). ITocne narpesanus no 60°C k
pacTBopy nobasusanu pymapoByr kucinoty (3,9 r, 33,6 MMOJIS) U IPOMBIBAJIH C

nomomubio AITH (2,6 1), 3To mpuBoauiio k odpaszosanuto 6esnoro ocanka. [Tocne
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oxnaxaeHus B teueHue 2 4 1o 20°C npoaykt ordpunbTpoBsiBaiu. Ilocne cymku Ha
¢unpTpe B TOKE a3ora nojydanu 6,4 r BaaxkHoro npoaykra. Cymka npu 60°C B
BaKyyMe JlaBaya cyxoi npoaykrt - ¢ymapatr HMO04 B Buge Oenoro nopomkoo0pasHoro
BemecTBa. Ilyrem ananusa ¢ nomousto [IPPI” upenTuduumnposanu apyryro
KpucTaIn4deckyto gopmy, hdopmy 3 (cm. dur.15).

IMpumep 8. Cunre3 dpopmer 4 pymapara HMO4

B unepTHOIt atMmocdepe B peakTop oObemMoM 1 11 mocienoBaTebHO 100aBIISIITH
JAXM (120 r), KU (20,0 r, 123 mmodns, 2 5kxB.) u JABILIO (3,5 r, 31 mmounb). Cmech
oxnaxzaanu 10 -10°C. B ornenpHBI cocyn moMelianu pacTBop, coaepxkamuii XM
(133 r) u coequnenue 12 (20,0 r, 62,1 MMOJIsL), U IEPEMEIIHBAIIH C MOJYYSHUEM
pacTBOpa. DTOT pacTBOpP B T€YEHHUE 35 MUH MO KamjIsiM JOOABJISIN B PEakTop 00beMOM
1 n, mognepkuBasi BHyTPEHHIOIO TeMmepaTypy, paBHol ot -10 no -5°C. ITocne
OKOHYaHUs N0OaBJIEHHS COCYa MpoMbiBaiu ¢ momombio JIXM (7,0 r), KOTOpHIii 3aTeM
nobaBnsin K peakiuoHHOM cMmecu. [locne nepementuanus B Teduenue Houu (18,5 4) u
obecneuenus nonoxureapbHoro KTII B teuenue 10 mun nobasisinu coennHenne 10
(15,8 r, 123 mmouns, 2 3kB.) U cocyq npomeiBaiu ¢ nomouso XM (6,8 r). [Tocie
HarpeBaHus 1o 0°C, nepeMeminBaHus B TeueHue 1 4, obecreueHus moJI0KUTEIbHOTO
KTII u nepememnBanus B TedyeHue eme 20 MUH CMECh HAarpeBaju A0 KOMHAaTHOHN
TeMInepaTypsl U Kk Hell 1obasysiinu Bony (200 r). BoaHsblit cioli otnensnu u
OpraHUYeCKUH cJoi nBaxabl skcTparuposanu 1 H. pactBopom HCI (2x200 r).
OObennHEeHHbIE BOJHBIE CIIOH, COAEPIKAIUE TPOAYKT, IPOMbIBAIU ¢ momombo ThMD
(148 r). ITocne oTaeneHUss OPTaHUYECKOrO CJI0OS K BOAHOMY CJiok0 nodasisutu XM
(265,0 ) u 50% pacrBop K,CO3 (mpumepno 240 mu) 10 ycTaHOBJIeHUs 3HaYeHus1 pH,
paBHOTO 9,66.

Tem Bpemenem nosyyanu pactsop KH,PO, (8,2 1) B Bome (240 1). K
OPTaHUYECKOMY CJIOK, COAepIKamemMy nMpoaykr, nobasiusiu pactsop KH,PO4 (138,2 1)
no ycra"HoByienus 3HadueHus pH, pasaoro 7,10. Ilocne otaeneHus BONHOTO ClOs
OpraHuYecKui cioit mpombiBanu Bonoi (200 r). [Tocne oTaeneHnss BOAHOTO CIIOs
opranudeckuii cnoi Beimapusaiu npu 40°C. Nobasnsuim TBMD (370 r) 1 moBTOpHO
neperoHsun npu 65°C B BakyyMe 70 Te€X 1Mop, Noka He oTToHsau 10 o6beMoB
(cobupanu 218,5 r pactBopurens). K pactsopy nobasnsinu pymaposyro kucioty (7,2
r, 62 MMOJISI), 3TO MPUBOAUIIO K 0OpasoBanuto Oeyoro ocaaka. [locne oxnaxaeHus B

tedyeHue 2 4 10 20°C u BplAEpKUBAHUS NIPU 3TON TeMmIepaType B TedeHue 15 4
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CYCIEH3MI0 (PUIbTPOBAIH, MATOYHBIE PACTBOPHI OJMH Pa3 PELUPKYIUPOBAIH U
npOoAYKT mpomeiBaiu ¢ nomoubio TBMD (33 r). ITocne cymku Ha GuiIbTpe B TOKE
azoTa noiaydanu 26,5 r BnaxHoro npoaykra. Cymka npu 50-60°C B BakyyMe napaja
cyxoit mpoaykTt - pymapatr HMO04 B Buge Genoro nopomkoo6pasHoro Bemectsa (22,3
r; yuctora no gaHHbiM BOXKX: 99,9%; Beixon 61%). [lyTem aHanu3a ¢ mOMOLIbIO
I[TPPI" unentuduumpoBanu Ipyryr Kpucraminieckyw Gopmy, popmy 4 (cm. dur. 16).

IMpumep 9. Conocrapienne GapMakKOKHHETHKH PU NMEPOPabHOM BBEICHUH
cBobonHoro ocHoBanust HM04 u ¢pymapara HMO4 y kpbic u codak

Conocrasnsn ¢papmakoknHeTnky HMO04 B miazme caMIioB KpbIC Sprague
Dawley, KoTOpbIM BBOJMJIM IEPOPATBHO OJHY 103y, paBHYyI 3 mMr/kr HMO04 (B
nepecueTe Ha Maccy CBOOOIHOTO OCHOBAHMS ), IPUTOTOBJIEHHYIO B PacTBOPE,
conepsxkamem 10% JIMAA (mumerunaueramun), 6% Solutol u 84% 30D
(3abydepennsbiii pocharom puznomorudeckuii pacTBOp), ¢ UCMOJIb30BAHUEM
cBobonHoro ocHoBanust HM04 unu ¢pymapara HMO04. O6pasubl kpoBu oTOupanu
yepe3 YCTAHOBJICHHbBIE MPOMEXKYTKH BpeMeHu u ¢ momombio XKX-MC/MC onpenensiiu
koHueHTpauuo HMO04 B nnasme. ConocTaBiaeHne 3aBUCUMOCTEN KOHIIEHTPpaLUU
HMO4 (ar/mn) B nina3Me OT BpEMEHHU Y KPbIC, KOTOPBIM NEPOPAIbHO BBOIMIIH
csobonHoe ocHoBanne HMO04 u pymapar HMO04, npencrasneno Ha ¢ur. 17.

PesynbraThl papMakOKMHETUUECKOTO aHAJIN3a MPEICTABIEHbl B IPUBEAECHHON
Hyke Tabaune 3. bruosornyeckyo JOCTYMHOCTh NPU BBEAEHUH 3 MI/KI CBOOOJHOrO
ocHoBaHusg HMO4 paccuuTbiBanu, kak oTHowmeHue cpeanero snadenus 111K npu
nepopajbHOM BBeAeHHH K cpennemy 3Hadenuto [1IIK, pasaomy 990,3 + 24,6 Hrxu/mi,
OmpeaeJeHHOMY MOCJe BHYTPUBEHHOTO BBEIEHUS 3 MI/KI CBOOOTHOTO OCHOBAHUS
HMO04 tpem camuam kpbic Sprague Dawley. Buonornueckyro 1OCTYyNHOCTh NpH
BBeneHnu 3 Mr/kr ¢pymapara HMO04 (B nepecueTe Ha Maccy CBOOOIHOTO OCHOBAHMS )
pacCUMTHIBAIH, Kak OTHOWeHUe cpeanero 3nadenus 111K npu nepopanbHOoM
BBeZeHNU K cpenHemy 3HadeHwuto [IIIK, paBHomy 2103,3 + 357,7 Hrxu/mu,
OmpeneIeHHOMY MOCJe BHYTPUBEHHOrO BBeneHus 3 Mr/kr ¢pymapara HMO04 (B

nepecyeTe Ha Maccy CBOOOHOTO OCHOBaHUsI) TpeM camuaM Kpwic Sprague Dawley.
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Tabnuua 3. PapMakOKMHETHYECKOE UCCIIEA0BAHNE C UCIIONB30BAaHUEM KpBIC (3

mr/kr HMO04, nepopasibHO)

ITapametp (cpennee + CO*) CsobGoanoe ocHoBanue HMO04 Oymapar HMO04 (n=3)
(n=3)

Konuenrpauus HMO04 B niasme

(Hr/™MT)

0,08 u HE UCCIICO0BATH HE UCCJICAOBATH

0,254 24,2 +£6,6 107,8 £ 27.8

0,50 u 39,0£52 3259+ 187.8

1u 44,4+ 6,0 201,0 + 38,7

24 35,7+ 113 173,9 + 12,2

44 250 + 13,0 108.3 + 38,3

8y 79+58 423425

24 g 2.4% HC HCCIICTOBATH

MIIK .y (HCxu/MT) 220,0 £ 57,2 970,2 + 1470

Tyaxe. (1) 1+0 0,83 £0,29

Cuaxe. (HT/MIT) 44 4 £ 6,0 329,2 £ 184.6

Buonornueckas moctymHOCTH (%0)** 22,2+58 46,13 + 6,99

*CO - cTaHgapTHOE OTKJIOHEHUE

*#*N=1; B cmy4ae ABYX U3 TPeX KUBOTHBIX KOHIIEHTPALUs COCTABJIsIJIa MEHbIIE, YeM

npeacy KOMMYECTBEHHOTO OMPCACIICHUS.

Comnocrasnsuiu papmakokuneTuky HM04 B miazme caMIioB co0aK mOpPOAbI

burap, KOTOPEIM BBOAUIH NEPOPANBHO OAHY 403y, paBHYI0 2 Mr/kr HMO04,

IPHUTOTOBJICHHYIO B pacTBope, conepxammem 10% IMAA, 6% Solutol u 84% 30, ¢

UCHob30BaHUEM cBoOonHOro ocHoBanuss HMO04 unu ¢pymapara HMOA4.

ComnocraBnenue 3aBucuMocTei Konentpanuu HMO04 (Hr/mit) B miia3mMe OT BpeMEHH Y

cobak, KOTOpPBIM MEePOPaTbHO BBOAUIU cBOOOAHOE ocHoBanne HMO4 u ¢pymapar

HMO04, npencrasneno Ha ¢ur. 18.

PesynbpTaThl papMakOKMHETHYECKOTO aHAIN3a MPEACTABIEHBI B IPUBEIEH HOM

Huske Tabnuie 4. Buomornuecky JOCTYMHOCTh PACCUYUTHIBAIN, KAK HOPMHPOBAHHOE

Ha 103y oTHoweHue cpeanero 3HadeHus 111K npu nepopanpHOM BBEIEHUU K

cpennemy 3HaueHuro IIIIK npu BHyTpUBEHHOM BBEJECHUU

(ITTMTK 7o/IMTIK gg x 103ags/n03amn0). buonorudeckyo AOCTYIHOCTh MPU BBEASHUH 2

Mmr/kr ceobomHoro ocHoBanust HMO04 paccuuTsiBaiu, Kak HOPMHUPOBAHHOE HA 03y

oTHoweHue cpennero 3HaueHus 111K npu nepopanbHOM BBEIEHUU K CpEHEMY

sHauenuro [II1K, paHOoMy 782,1 + 363,5 Hrxu/mi1, onpeaeseHHOMY TOCIe

BHYTPUBEHHOTO BBeAeHHs | Mr/kr cBobonHoro ocHosanuss HMO04 tpem camiam cobak
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nopoxs! burne. buonorndeckyo JOCTYNHOCTh NPU BBeAEHUH 2 MI/KT pymapara
HMO4 (B nepecueTe Ha Maccy CBOOOJHOTO OCHOBAHMS ) PACCUYUTHIBAIH, KaK
HOPMHUPOBAaHHOE Ha 103y OTHOoWeHue cpeanero 3nauenus IIIK npu nepopanbHOM
BBeZeHUH K cpenHemy 3HaueHuto [II1K, papaomy 1126,1 + 363,6 Hrxu/mui,
ONpeNeIeHHOMY I1OCie BHYTPUBEHHOro BBeneHus 1 mr/kr ¢pymapara HMO4 (B
nepecueTe Ha Maccy CBOOOIHOIO OCHOBAHUsI) TpeM caMuaM cobak mopoabl buris.
Tabnuua 4. @apMaKOKUHETHYECKOE UCCIEI0BAHNE C UCTIONb30BaHUEM colaK (2

mr/kr HMO04, nepopasibHO)

IMapametp (cpennce + CO) Cro6ogHOC ocHOBaHHC HMO4 ®ymapat HMO04 (n=3)
(n=3)

Konnenrpanus HMO04 B nnasme

(HT/™MTT)

0,08 4 HE UCCICA0BATH HEC HCCIICAOBATH

0,25 u 8,94 + 5,56 86,6 + 32,2

0,50 g 49,40 £ 7,72 182.4 +£ 24,1

1u 66,33 + 4,25 227.4+522

24 74,05 + 3,77 219,0 + 63,6

4y 67,34+ 6,27 152,9 + 56,9

8y 49,23 £10,21 70,2 £ 41,0

24y 6,61 + 438 13,1 + 13,2

TTIK (0., (HTx4/MT) 928.8 £ 142.5 1854.4 + 8281

Taxe. (1) 240 1,33 £ 0,58

Caxe. (HT/MIT) 74,05 £ 3,77 230,47 + 57,13

Buonoruueckas 10cTymHOCTSH (%) 59,38+ 9,11 82,34 £ 36,77

ITpumep 10. @apmMakOKUHETUKA IPU NEPOPATBHOM BBEAEHUHU OJHOMN 0O3bI
dymapara HMO04 y xpbic u cobak

Uccnenosanu papmakokunetuky HMO04 B nnasme camuoB kpbic Sprague Dawley
B BO3pacTe 6 HemeNb U camMuoB cobak nmopoabl burns (B Bo3pacte 1-5 net) mocie
MepopabHOTO BBEAeHUsI OMHOU 1036l pymapara HMO04. HccrnenyemMble KOMITO3UIIUH,
copepxamue 0,6 mr/mi, 2 mr/ma u 6 mr/mn pymapara HMO04 (B nepecuere Ha maccy
cBOOOHOrO OCHOBaHHUs) Mmojydanu B 5% pacTBope ritoko3bl. Jlo3bl, paBHbie 3, 10 u
30 mr/kr ¢pymapara HMO4 (B nmepecyeTe Ha Maccy cBOOOTHOTO OCHOBAHUS) BBOIHIIH
yepe3 JKeJyAOYHbIA 30HA MPH 00beMe 03bI, PABHOM 5 MJI/KT IUISI KaXKIOW U3
uccrenyeMblx komrno3unuii. Kaxkgas COOTBETCTBYIOMAst OAHON 103€ rpymma BKIHOYaia
4 xuBoTHbIX. KoMmo3uiuu BBOAMIN cO0aKaM HATOLIAK U 4epe3 3 4 MOoCje BBEICHUS
1036l 00eCTeYnBaIu JOCTYI K KOPMY.

ComnocraBnenue 3apucumocTeil Konnentpanuu HMO04 (Hr/mi) B nminasme ot

BPEMEHHU Y KpbIC NpencTaBieHo Ha Gur. 19 u pe3yapTaThl papMaKOKUHETHUECKOTO
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WCCIIEJOBAHMS MPEACTABJIEHBl B IPUBENEHHON HIDKe Tabaune 5. buonornyeckyro
DOCTYIHOCTB NPU BBEAEHUH 3 MI/KI paCCUUTHIBAIH, KAK OTHOLIEHHE CPEHETO
3Havyenus IIIIK npu nepopanbHOM BBeneHUHU K cpeaHeMy 3HadueHuro IIIIK, pasHomy
1760 £ 196 Hrxu/mi, onpeaeseHHOMY MOCe BHYTPUBEHHOTO BBEIEHUS 3 MI/KI
dymapara HM04 (B mepecuere Ha Maccy CBOOOJHOrO OCHOBAHHMsI) YEThIPEM CaMLiaM
kpbic Sprague Dawley. Cpennee sHauenue [1IIK mocie BHYyTpHUBEHHOTO BBEICHUS
(n=4). buonoru4eckyrm OOCTYMHOCTb NP BBeAeHUU 10 MI/KI pacCYUTHIBAIHU, KAK
oTHoweHue cpennero 3HaueHus 111K npu nepopaibHOM BBEEHUU K CPEAHEMY
sHauenuto [II1K, paHOoMy 6170 + 1770 Hrx4/MJI, OIpeNeIEeHHOMY MOCTe
BHyTpuBeHHOTO BBeneHus 10 mr/kr pymapara HMO04 (B mepecuere Ha Maccy
cBOOOHOrO OCHOBaHMUsI) YeThIpeM caMuam kpbic Sprague Dawley. CrannaptHoe
OTKJIOHEHHUE, COOTBETCTBYIOIIEE CPEHEMY 3HAUEHHIO JJIsT OMOJIOTHYECKOH

OOCTYMHOCTH TPHU MEPOPATHbHOM BBEAEHUH, PACCUUTHIBAIH MO Cleayroeil Gopmye:

COgq = [*V (my>-COx? + mx*-COy?)]/my?

2

B KOTOPOH ( = cpeaHee 3HaYeHHe AJIsl OMOJOrNYeCKON NOCTYIMHOCTH, MX =

HOpMHUPOBaHHOE Ha 103y cpeaHee 3HaueHue 1IIIK npu nepopanbHOM BBEJEHUU U My =

HOpMHUpPOBaHHOE Ha 103y cpeaHee 3HadueHue 111K npu BB BBenenun.

Tabnuua 5. PapMakOKMHETHYECKOE UCCIIEA0BAHNE C UCIIOJNB30BAHUEM KPBIC

ITapameTp (cpeanee + CO) 3 mr/kr (n=4) 10 mr/kr (n=4) 30 mr/kr (n=4)
Kornuenrpauus HMO04 B niasme

(Hr/™MT)

0,25 4 34,7 £ 5,42 150 + 28,5 950 + 465
0,50 u 64,2 +£35.0 548 + 603 1400 + 961
1u 82.4 +30.8 456 + 100 2290 + 537
24 150 + 53,5 652 + 62.1 2560 + 530
4y 116 £ 24,0 387 +£ 134 2120 £ 422
8y 47,0 10,9 215+ 97.3 1350 + 179
24 4 MITK 8,73 +£17,5% 14,6 £ 6.8
TITIK (0-nocennce; (HTXH/MIT) 762 + 164 3360 + 685° 26200 + 3970
T yaxe. () 3,00 £ 1,15 1,38 £ 0,750 1,75 £ 0,500
ty)> (1) 282 +0,354" 4,88 +2.07° 2,65 +0,193
Craxe. (HT/MIT) 156 £ 47,3 769 £ 458 2590 £ 524
Buonornueckas 1o0cTymHOCTH (%) 43,3+ 10,5 54,4+ 15,2

nocJjieiHee = BpeMs, IPU KOTOPOM OINpeAesiin MOCIEIHIOK MOAAAI IYOCS

0OHAPYIKEHUIO KOHIIEHTPALIHIO.

MIIK = meHb1Ie npenena KOJIU4eCTBEHHOIO ONpeneIeHus .
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*N=1, B cmy4ae Tpex U3 YeThIPeX XKUBOTHBIX KOHLEHTPALHNS COCTABIISIJIA MEHbIIE, YeEM
npeses KOJIM4eCTBEHHOTO ONpeeIeHHUs.
N=2; SN=3.

Konuentpanus HM04 ysenuunBaeTcs ¢ yBeJIUUYEHUEM J03bI, IPUYEM IIPU A03€,
paBHO# 30 MI/KT, MPOUCXOOUT OoJiee, YeM MPONMOPLHUOHANIBHOE 103€ YBEIHYCHUE.
ITocne mepopadbHOTO BBEICHUS KPbICAM OAHOM M03bl, paBHOi 3, 10 u 30 Mr/kr,
koHueHntpanus HMO04 nocruraer 3HaueHus C,e. B TeueHue 4 4. [lociae nepopanbHOTro
BBEJEHHS JO3bl COEUHEHUE BCACBIBACTCS MPHU OUOJOTHYECKON JOCTYMHOCTH,
cocrapisitomeii npumepHo 40-50%, npu no3ax, paBHbIX 3 u 10 Mr/Kr.

ComnocraBnenue 3aBucuMocTeil Konnentpanuu HMO04 (Hr/mi) B miasme ot
BpeMeHHU y cobak mpencrtasieHo Ha ¢ur. 20 u pe3ynbpTaTsl PapMaKOKHHETHIECKOTO
UCCIIeIOBAHUS MPEICTABIICHbI B MPUBEIEHHON HUXKe Tabnuie ©.

Tabnuna 6. PapMakOKHHETUUECKOE UCCIIEJOBAHUE C HCIIOJb30BAHNEM CO0aK

IMapamerp (cpennce + CO) 3 mr/kr (n=4) 10 mr/kr (n=4) 30 mr/kr (n=4)
Konnenrpanus HMO04 B nnasme

(HT/™MTT)

0 g* 5,34 + 3,83 2,15+ 430 MIIK

0,254 66,0 +26.8 307 + 246 1940 + 1330
0,50 g 360 + 238 862 + 460 3730 £ 1560
ly 300 £ 127 1510 + 435 5720 £ 1200
2y 287 + 158** 1170 £ 260 5030 £ 710
44 185 £ 115 789 £+ 150 3780 + 577
8y 95,6 + 83,3 468 + 171 2440 £ 176
24 y 8,83 £ 14,7 65,1 +£65,2 560 + 147
TITIK (0. nocnemmee) (HEXH/MIT) 2160 + 1720 10900 + 3500 54000 + 6010
Tyaxe. () 0,875 £ 0,250 1+0 1+0

Cpaxe. (HT/MT) 425 £ 222 1510 £ 435 5720 £ 1200
t1, (1) 4,02+ 1,21 493 +1,31 6,97 £ 0,613
Buogornueckas 1o0cTymHOCTH (%) 55,6 + 18,8 68,0 £ 10,0

MIIK = meHb1Ie npenena KOJIUYECTBEHHOIO ONMpeeIeHus .

*Onpenensiiu KOHIEHTPALUIO 10 BBEASHUS 103bl. BBeIEeHNE O3Bl 3TUM Ke

JKUBOTHBIM IIPOBOAUIIU HE MEHEEC, UEM HCPE3 4 JAHA.

**N=3; mpu cTaTUCTUUYECKON 00paboTKe MaHHBIX COOAKy 3 MCKIIOYHUIN BCIEACTBUE

CUJIBHO OTJIUMYAKINErocsa 3HAYCHUA.

IIpu nose, paBHOM 3 MI/KT, TPU U3 YETHIPEX ONMPEAEIEHHBIX 1O BBEISHUS H03bI
koHneHTpaunuii HMO04 noxgnaBanuce oOHapyskeHuto (auanazon: 5,15 — 8,31 ur/mn).
OO6pa3bpl MOBTOPHO aHAJIU3UPOBAJHU JBAXKABl U PE3YJbTATHI MOATBEpKAaNIUCE. Kpome

TOTO, MPHU MepopanbHOM BBeaeHUH 10 MI/Kr y cobaku 2 onpenessiian Moaaar Iy cs
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0o0HapYy)KEHUIO KOHI[EHTPALUIO 10 BBeAeHHS 1036l (8,60 Hr/Mi). ManoBepoATHO, 4TO
5Ta KOHLEHTPALUS SBJSIETCS OCTATOYHON KOHIIEHTpaluel OT BBEAEHUs NpeablayLen
703bl, PABHOU 3 MI/KTI, MOCKOJIBKY uepe3 24 4 5Ta KOHLEHTPALUsl OblIa MEHbIIE
npeaesa KOJIUYEeCTBEHHOTO ONpeAeeHNusl. DTU 3HauUeHUsA, ONN3KUe K HUXKHEMY
npeaenay KOJMYeCTBEHHOTO OMpenesieHus: B MeToAuKe aHanusa (2,5 Hr/min),
HCKJIOYAJU U3 Pacue€TOB U 3aMEHsJIN HA 3HaueHue, paBHoe 0.

B cnydae mepopanbHOro BBeAeHHUs OOHOM 1036l hymapara HMO04 B Teuenue 1 9
NOCJI€ BBEIEHUS A03bl ObICTPO 00€CIeYnBATNCh MAKCUMATbHBIE KOHLIEHTPALHH
HMO04. IMonnaromuecs oOHAPYKEHUIO KOHIEHTPALMH COeAUHEHUS OMpPENesiiu B
TedeHHe BPEMEHH, COCTABJISAIOLIETO BIUIOTh 10 24 4 mocyie BBEAEHUS 03bl, Y BCEX, 32
ucKIroueHneM Byx cobak. [Tocne obecrnedenns MakcUMaabHOW KOHIeHTparuu HMO04
B IJIa3M€ YMEHbBIIAJIUCh MPU KAXKYLIEMCS] KOHEYHOM NEPUOIe MOJTYyBbIBENCHUS (B
nuamna3oHe 4-7 4), CXOOHOM C EPUOJIOM ITOJIYBBIBEICHU S MTOCJI€ BHYTPUBEHHOTO
BBeneHUs (B quamna3one 4-5 4). [Ipu nmepopaibHOM BBEIEHUE HO3bI, HAXOISIIIEHCS B
nuamna3zone oT 3 10 30 MI/Kr, HECMOTPS Ha TO, YTO MPOUCXOAUT NMPUOIH3UTETBHO
nponopHuoHaNbHOE 103€ yBenudeHNue Cyaxc, MPOUCXOAUT OoJIee, UeM MpsIMO
nponopuuoHaipHoe ao03¢ yseauuenue [IIIK. buonornyeckas noctrynnocts HMO04 npu
NepOpaJbHOM BBEIEHUU SABJsIACH BBICOKOH, 3TO HAXOAUTCS B COOTBETCTBUU C HU3KUM
KJIMPEHCOM COEJUHEHHUS.

AGCONIOTHYIO OMOJIOTHYECKYIO JOCTYITHOCTh IPH NEPOPATbHOM BBEIEHUU 3
MI/KT pacCUMTBIBAJIH, KaK OTHOIIeHue oTaenbHbIX 3HaueHuil 111K, npu nepopansHOM
BBeJeHUU K oTAenbHbIM 3HaueHusM [1I1K., onpeneneHHbIM nociae BHYTPUBEHHOTO
BBeneHus 3 mr/kr ¢pymapara HMO04 (B mepecdeTe Ha MacCy CBOOOJHOTO OCHOBAHUS)
TEM e 4eThlpeM camiaM cobak moponasl burne. [lonyuens! ciaenymommue OTAEIbHBIE
sHauenus [1T1K,, npu nepopansaom u BB BBenenun: codaka 1: 4930 u 6190 Hrxu/mn
COOTBEeTCTBEHHO; cobaka 2: 1440 u 3100 Hrx4/MJI COOTBETCTBEHHO, cobaka 3: 1160 u
3210 Hrx4/Mna cooTBeTCTBeHHO, U cobaka 4: 1850 u 3070 Hrx4/MJI COOTBETCTBEHHO.

AOGcConmOTHYI0 OMOJIOTHYECKYI0 TOCTYITHOCTh PH MEepOopasbHOM BBeneHUU 10
MTI/KT pacCUHUTBIBAJIU, KaK OTHOMEeHUe oTaebHbIX 3HaueHul [1I1K,, npu nmepopanbHOM
BBeJleHUU K oTAenbHbIM 3HaueHusM III1K.., onpeneneHHbIM nocjie BHYyTPUBEHHOTO
BBeneHus 10 mr/kr pymapara HMO4 (B mepecuere Ha MacCcy ¢CBOOOJHOTO OCHOBAH Hs)
TEM e 4eThlpeM camuaM cobak nmoponsl burne. [lonyuens! cienymomue OTAEIbHBIE

s3HaueHnus [1I1K, npu nepopansuom u BB BBenenun: codbaka 1: 17500 u 22500
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HI'XY/MJT COOTBETCTBEHHO; cobaka 2: 8780 u 13200 Hrx4/mMJ COOTBETCTBEHHO; codaka
3: 8470 u 15500 Hrx4/mMa cooTBEeTCTBEHHO; U cobaka 4: 10900 u 14900 Hrxu/mi
COOTBETCTBEHHO.

Konnenrpanuu HM04 B nnazme onpenensinu ¢ nomomsto XXKX-MC/MC ¢
NOCJIEAYIOIUM OCaXaAeHHeM Oenka B 96-nyHOUHOM miaHimere. K MmomeHTy
NpOBEAEHUs aHaJIN3a 00pa3Ibl pa3MOPaKUBAIU NIPU TEMIEpPaType OKpY Karo e
cpenbl. K anukBoTam o0bemMoM 25 Mk miia3mbl kpbic unu codak B K3-3J[TK (3/ATK -
STHJICHANAMHUHTETPAYKCYCHas KucaoTa) nobasisiian 300 MK BHYTPEHHETO CTaHIApTa
(25 ar/mn HMO04-dg B anetonutpuie). I[Tociie oCTOpOKHOTO MepeMeIn HBaHUS
B30aNThIBAHMEM B TeUeHHE 5 MUH U HeHTpudyruposanus npu 2010xg u npu 4°C B
TedeHue 15 MUH aluKBOTY opraHn4eckoi ¢gaszer o0bemom 100 MKJI mepeHOCUIN B
YUCTBIA 96-TyHOUYHBIN NOJUNPONUIECHOBBIN IJIAHIIET C HCIOJb30BAHUEM
poborusuposannoii cuctemsl P3-Evolution (Perkin Elmer). ITocne pasbasnenus ¢
nomombo 100 Mk 10 HEM pactBopa popmuara ammonus, pH 3,5, anuksoty oObemMom
10 mxn nHxekTuposanu B cucreMy s JKX-MC/MC. Yenosus nposenenns KX-

MC/MC npencTaBieHbl B IpUBEAEHHON HUXKe Tabnuie 7.

Tabnuua 7

Cucrema nis BOXX: Hewlett Packard 1100 series

ITonBuxxHas ¢asa: Kanan A: 10 MM pactBop ¢popmuara ammonusi, pH
3,5
Kanan B: auetonurpun

PexxuM syr0upoBaHus: IrpagueHTHBIN

Bpewms (MuH) 0,0 1,0 1,1 2,5 2,6 4.0

A, % 75 75 10 10 75 75

B, % 25 25 90 90 25 25

ITonHas NpOAOKUTENBHOCTD: 4,0 muH

CxopocCTh MOTOKA: 0,3 mu/MuH

IIpumepHbIEe BpeMeHa 2,18 mMuH

yAEPKUBAHHUSI:

Temneparypa nedu KOJOHKHU: 40°C

AHaauTHYeCKasi KOJIOHKA: Zorbax SB-C18 (2,1x50 mwm, 3,5 MKM)

Tun aBTOMaTUYECKOTO CTC Analytics CTC PAL

npo6ooTOOpHHKA:

HNrxekTupyeMblid 00beM: 10 MK

TemnepaTtypa aBTOMaTH4€CKOTO 4°C

npoO0OTOOpPHHUKA

ITpubop nus MC: Applied Biosystem SCIEX API 3000

HNonnzanus: HNonuzanus pacnslieHHEM B 3JIEKTPUYECKOM TOJIE B
peXXKUME MOJIOKUTEIHHBIX HOHOB

epexon s MMP*: HM04 m/z 476,08 | >m/z | 129,19




10

15

20

25

-53 -

Mepexon ans MMP: HM04-d8 m/z | 484,24 | >m/z | 137,41
Paspewmenue: enuHunbl Q1

enuaUIbl Q3
Huxnuit npenen 5,0 Hr/mn (xpbIcel); 2,5 HI/Ma (cobaku)
KOJMYECTBEHHOTO ONpEeaeIeHNUs
Bepxuuii npenen 5000 ur/ma (kpsicel); 1250 ur/ma (cobaku)
KOJIMYECTBEHHOTO ONpeaeIeHNUs
Ucnone3ywomeecs nporpaMmmuoe | Analyst 1.4.1 u Watson 7.4
obecrieueHue:

*MMP - MOHHUTOPHHT MHOECTBA PEAKLIMH

IIpumep 11. Antaronuctuueckass aktTuBHOCTb HM04 1o oTHOWEHUIO K
peuentopy rpenuna (GHSR1a)

Xapaktepuctuku casasbiBanuss HMO4 ¢ peuentopom rpenuna GHSR1a usyuanu c
ucnoib3oBaHueM pymapara HMO4 myTtem uccieqoBaHus ¢ UCIOJIb30BaHHEM
(bayopecueHTHOr0 BU3YAIH3UPYIOIIEr0 CYUTHIBAIOIIETO YCTPOICTBA IS IJIAHIIETOB
(®JIBCIT). HMO04 obnagan cymecTBEHHONW aHTATOHUCTHYECKOW aKTUBHOCTBIO IO
orHomeHut0 kK GHSR 1a npu 3nauenun ICsy, paBaom 7,308 aM (¢pur. 21A). Takxke
NPOBOJAMIIN CPABHUTEIBHOE UCCIEA0BAHUE C UCMOJIb30BAHUEM KOHTPOJBHOr0O
antaronucrta GHSR1a, RO11 (WO 2005/048916, npumep 30). RO11 obnanan
AHTArOHUCTUYECKON aKTUBHOCTHIO MO oTHoweHuo k GHSR1a npu 3nauenun 1C sy,
paBHoMm 343 HM (¢ur. 21Bb).

He obnapysxeHa aronuctudeckas akTuBHocTb HMO04 u RO11 npwu
KOHLIEHTPALUAX, paBHBIX BILIOTh 10 10 MkM (¢ur. 21B u 21T"). [To nanHBIM
UCCIIeIOBAaHUHM OOPAaTHOW arOHUCTHYECKON aKTUBHOCTH C UCTOJIb30BAHHEM MHO3HT- 1 -
docdara (IP-1) u HMO04, u RO11 He obnananu siBHOM 0O0paTHON arOHUCTUYECKOM
akTUBHOCTBIO (¢ur. 21/ u 21E). [Tony4yeHHbI€ in Vifro pe3yabTaThl CBUAETEIbCTBYIOT
o ToM, uTo HMO4 sBnsieTcs akTUBHBIM aHTAarOHUCTOM I'PEJIMHA U HE MPOSBIAET
ArOHUCTHUYECKOU WU SIBHOW OOpaTHOW arOHUCTHYECKON aKTUBHOCTH.

Coenunenus pazsogunu ¢ nomoupo 100% IMCO u nonyyanu ucxonnsiit 30
MM pacTBop. B neHb npoBeneHus uccaea0BaHusl TOTOBUJIN CEpUIHbIE pa3BEEHUS,
HauMHasi ¢ UCXOIHOTO pacTtBopa. s uccnenoBanus ¢ ucnonb3opanuem GJIBCII: 1) 8
MkJ JIMCO nobaBnsinu K 2 MKJI HCXOAHOTO pacTBopa coeaunerus (30 MM) u
noaydanu 10 mxa 6 MM pactBopa,; nis nonydeHus 10 103 roTOBUIN MOJOBUHHBIE
cepuiinble pazBeneHus 6 MM pacTBopa; 2) uccieayemMble pacTBOPbI MOJTYYaId MyTEM

pasBeneHuss UCXOOHBIX PacCTBOPOB B cooTHoueHun 1/40 B Oydepe nnst uccinenoBaHus
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(xoruentpanus JIMCO = 2,5%). Ins uccienoBanus ¢ ucnojb3oBanuem [P-1: 1) 29
Mks JIMCO noGaBnsnu k 1 MKJI HICXOAHOTO pacTBopa coeaunenus (30 MM) u
noay4anu 30 mxksn 1 MM pactBopa; aas nonydenus 10 103 roTOBUIN MOJOBUHHBIE
cepuiinble pazBeneHus 1 MM pactBopa; 2) uccienyemble pacTBOPHI MOJIyUYaH NyTEM
pa3BeneHus: HCXOIHBIX PacTBOPOB B cooTHomeHuu 1/100 B Oydepe nns uccinenoBaHus
(xoneunast konuentpauus JMCO = 1%).

Jlns n3ydeHus arOHUCTUYECKON U AHTarOHUCTUUYECKON AKTUBHOCTHU NyTEM
UCCIIeIOBAHUS C HCIIOJb30BAHUEM (PJIyOPECLIEHTHOTO BHU3YAJIM3UPYIOIIETO
cYuTHIBarOLero ycrpoicrea ais mianmeros (PJIBCII) ucnoiap3oBanu KIETKH
HEK?293, ctabunpho s3kcnpeccupyrwmue perentop GHSR1a yenoseka. 3a 1 neHp 1o
NPOBEIEHUs UCCIeA0BAaHUs KIETKHU BbICEBAIU B 384-TyHOUYHBIN MJIAHIIET C
nokpertieM u3 Matrigel® mpu morsocTH, pasroit 1,5x10* knetox/nyHka, ¢
nobasnernuem 30 Mk mosHOH cpensl MJICHU (MonuduunpoBaHHas O METOIHUKE
Hynsbexko cpena Mrna) u uakyduposanu npu 37°C B atmMocdepe, conepxkamein 5%
CO,, B Teuenue 22-26 4. B neHb npoBeaeHUs UCCIEOBAHUS B KAXKAYIO JIYHKY
nobasnsnn 4xkpacurenb (10 Mxi/nyHka B ciydae 384 TyHOUYHBIX MJIAHIIETOB).
[InanmeTs! A8 ucciaenoBanus HHKyOuposanu B TeMHoTe nipu 37°C B Teuenne 30 MuH.
Kpacurens yaansiu neHTpuyrupoBaHueM npu ckopoctu, pasHoi 300 o6/mMuH, B
teueHue 30 c¢. C momompio PlateMate Matrix (ycioBust mpu HU3KOH CKOPOCTH,
Thermo Fisher Scientific) no6asasiiu cmecs CCPX (cOanaHCUpOBaHHBIN CONIEBO
pactBop XsHka)/Hepes (N-2-ruapokcustunnunepasut-N-2-3TaHCYIb(POHOBAS
kuciora) (30 mkia) ¢ nobasnenuem | MM mpobenennaa. 3aTeM MIaHIIET MOMEINAIH B
ycrporictBo FLIPR Tetra (Molecular Devices) u nocpencrsom @JIBCII (pexxum
uccienoBaHusi aronucta) nodasnsinu 10 Mxa 4 xpaboune koHuenTpauun HMO04 unu
RO11. Curnan payopecueniuu gerektuponaiu ¢ nomoubso ®JIBCII npu kOMHAaTHOU
TeMIepaType NpHu CTAaHAAPTHBIX yCIOoBHAX 32 10 MUH 10 00pabOTKH KJIETOK C
nomombo 10 Mk 5xpaboyne KOHIEHTPALMU arOHUCTOB (COeAUHEHHUE, TO0ABIEHHOE
nocpeactsom @JIBCII). Curnan payopecueHInn NETEKTUPOBAIN B TEUECHHE
MOCJeAYIIMUX 3 MUH (PEXKUM UCCIEIOBAHUS arOHHUCTA).

Jlnst u3ydeHust 0OpaTHONW arOHUCTHYECKON aKTHUBHOCTH MCIIOJNb30BAIH TAKYIO JKe
npoueaypy, Kak OMMUCaHHas BbIIIE, BILUIOTh 10 JHS MPOBENEHHS UCCIeN0oBaHusA. B neHb
NPOBENEHUS UCCIENOBAHUS CPENy YAAISIHN HEeHTPU(PYyTrupOBAHIEM IIPH CKOPOCTH,

pasHoi 700 06/muH, B Teuenue 30 ¢ u gobasusm 20 mki/nyHka Oydepa s
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uccinenosanus, coaepxkamero HMO04 nnu RO11. [InanmeTs! Asis uccaeaoBaHus
uHKyOupoBanu B TeMHoTe npu 37°C B TeueHue | 4. Bo Bce NyHKH ¢ MOMOLIBIO
Multidrop Combi nocnenosarensHo nodassiiu [P1-d2 (5 mxia) u AB-Cryp (5 mko).
ITnanuorer MHKYOMpPOBAIM MPU KOMHATHOH TeMIeparype B Te4eHue 1 4 U CUUTBIBAIH C
nomombio EnVision npu anuHax BoJH, paBHbIX 620 HM 1 665 HM.

PesynbpTaThl npeacTaBisiiu B OTHOCUTENbHBIX CBeTOBbIX ennHuIax (OCE) u
AHAJIM3MPOBAJHU C TOMOIIBI porpammuoro obecnedenus: GraphPad Software Inc.
version 6. 3HaueHUs MOJOBUHHON MaKCHMaJIbHON MHTHOUPYIOLIEH KOHIIEHTPALNU
(ICs0), onpenenennsie gt HM04 u RO11, paccYyuThIBaIu ¢ MOMOIIbI HEIMHEHHOTO
perpecCuOHHOro aHalu3a.

ITpumep 12. Biusiuue pymapara HMO04 Ha BbI3BaHHOE IPEJIMHOM YBEIUYCHUE
KOHL[EHTPALlui TOPMOHA POCTa Y KPBIC

Kpeic paspensinn Ha 4 rpynnet: 1) 1 mu/kr pactBopurens + 10 ma/kr 0,5% KMI]
ITO (n=6); 2) 15 mkr/kr rpenuna, BB + 10 mu/kr 0,5% KMI], I1O (n=6); 3) 30 mr/kr
dymapara HMO4, T10, 3a 2 4 no 15 mxr/kr rpenuna, BB (n=6); 4) 10 mr/kr

2

antaronucra rpenusa - RO11, BB, 3a 30 mun no 15 Mxr/kr rpenuna, BB (n=6).
Ot6upanu obpasusl kpoBu oObemoMm 100 Mk yepes O u yuepe3 15 MuH nmocine
uHBEKLUH rpenuHa. Kpbic aHecTe3npoBanu ¢ nomouipto 64,8 mr/kr nenrodbapburana
HaTpus. [l oTrOopa KpOBU B JIEBYIO O€APEHHYIO apTEpPUI0 BCTABJISIIN KaTETep,
3aMOJIHEHHBII renapuHU3UPOBAHHBIM (PM3UOJOTHYECKUM PACTBOPOM, U €ro cHadXaiu
YAJIMHUTEIbHON TPYyOKOH, mmnpunemM s obpasna o0beMoM 1 MII 1 TPeXXOAOBbIM
KPaHOM 115l o0ecrniedeHusl BO3BpalleHnsi U30bITKA KPOBH.

Konuentpanuu ropmona pocta (I'P) B mnazme onpenensiaiy ¢ mOMOIIBIO aHANU3a
I'P y kpeic ELISA (Millipore, Catalog No. EZRMGH-45K). DxcniepuMeHTHI
nposoauau ABaxabl. [IIIK ans I'P, 0-15 MuH, paccuyuThiBaau MO METOAUKE TPATICLIUM.
JUist comocTaBIeHUsI Pe3yJAbTaTOB JUISL IBYX T'PYIII UCIOJB30BAINU OJHOCTOPOHHHUH U
nByctopoHHuil ananuz ANOVA. Bce 3HaueHUs NpeACTaBIsANN B BUAE CPEAHETO
3Hauenust + CIIC (cTapmapTHas MOrPeImHOCTh cpenHero). [locie oqTHOCTOPOHHETO
ananu3za ANOVA nposoaunu nocneayoomuii Tect ThIOKH, TI€ CTATUCTHYECKAS
3HAYMMOCTb YKa3aHa ¢ NOMO1b0 3HadeHu p < 0,05 nnu 3navenunii p < 0,01.

Nubeknus GU3noIorudeckoro pacTeopa NpUBOANIA K HE3HAUUTEIbHOMY
yBenn4eHuIo kKoHueHTpauuu I'P B minaszme. Cam rpesuH BbI3BIBAJ SIBHOE YBEJIUYCHHE

koHueHTpauuu I'P uepes 15 Mun nocne unvexkuuu. Cpegusia konuentpauus I'P B
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masme nocie BB BBenenust 15 MKr/kr rpennHa Haxoauaach B quana3oHe 90-120
Hr/mi. 1 HMO04, u RO11 nuarnbuposanu BbI3BaHHOE IPEJIMHOM YBEIHYEHUE
koHueHtpauuu I'P Ha 35% u 78% cooTBercTBeHHO. CpeHssl KOHIIEHTPAaLUsi TOPMOHA
pocTa B miasMe, HaOMOAAOMAsICs B Kaka0i u3 4 rpynn yepe3 O u 15 MmuH nocine
UHBEKINHU IPeJINHA, peacTasieHa Ha ¢ur. 22 (***p<0,01 oTHOCHUTENBHO
paszbaBurens; ### p <0,05 OTHOCUTEIBHO TOJIBKO IPEJINHA).

[Mpumep 13. Bnusinue pymapara HM04 B monenn cunnpoma Ipanepa-Bunnu Ha
MBILIaX

Bnusiane pymapara HM04 Ha noTpebieHne KopMa U IEPEHOCHMOCTb TJIFOKO3bI
HCCIEeN0BAIU C UCMOJIb30BAHUEM MeHETUUECKON Moaenu cunapoma Ilpanepa-Bunnu
Ha MbIIax myteMm comnoctasieHus moimeit Snord116+/-(TET) (mermuu I'ET) ¢
onHomoMeTHBIMH Mblmamu aukoro tumna ([T). ITockoneky aronuctel D2R
YMEHBIIAIOT MOTpeOieHne KOpMa, B KA4eCTBE KOHTPOJIS B SKCIIEPUMEHTE
UCIOTb30BaH yTBepkAeHHbI FDA (YnpaBiaeHue no caHUTApHOMY HAaA30py 3a
Ka4eCTBOM IMHUINEBbIX NPOAYKTOB U MeaukaMeHTOB CIITA) aronunct D2R - kabepronus.
@deHoTunuYeckue npusHaku B 3Toi mogenu CIIB Ha Mplmax BKIOUYAKOT runepdaruro,
MOCTHATAJBHYIO 3a1€PKKY POCTA, BBICOKYI0 KOHLIEHTPALUIO TPEINHA U HU3KYIO
KOHI[eHTpanuo ropmona pocra. Ding F.| et al. SnoRNA Snord116 (Pwcrl/MBII-85)
deletion causes growth deficiency and hyperphagia in mice. PloS one.
2008;3(3):€1709. Otu crpanaromue CIIB mbiinu noTpeOasOT KOPM yaiie, 4emM
onnonoMeTrHble My JIT, B 0COOEHHOCTH NPH OCBELIEHUH, U CHUIIbHEE
MOTHUBUPOBAHBI K 00pbOe 3a kKopM (OoJsiee BBICOKHIT YPOBEHb TpeOOBaHUN)
(pe3yabTaThl HE TPUBEACHBI).

HMO04, BBonumberii BHyTpubpromuuHo (BB) npu nose, pasuoit 10 mr/kr, He
NPUBOJMJ K YMEHbIICHUIO OoTpebienust kopma y Mbien JIT B Bo3pacte 3, 7 unm 12
mecses (cMm. ¢ur. 25-27). HMO04 (10 mr/kr, BB) npuBoauI Kk yMEeHbIIEHUIO
notpebaenust kopma yepe3 12 u 24 y nmocne BBeaeHus no3el y Mermueit ET B Bo3pacTe
3 mecsies (¢ur. 26). HM04 (10 mr/kr, Bb) npuBoaua k yMeHbIIEHHUIO TOTPeOIeHUs
kKopMa depes 1 1 mociue BBeneHus no3bl y Mbimeit IET B Bo3pacTte 12 mecsiues (dur.
25A), ogHaKO CTeNEHb YMEHbIIEHUs He coxpaHsack (pur. 25B). HMO04, BBogumbIii
Bb npu nose, paBHOi#t 30 MI/KT, MPUBOAUI K YMEHBIIEHHUIO OTPeOIeHUsT KOpMa B
TE€YEeHHUE BILUIOTh 10 8 4 nmociye BBeaeHus no3bl y mbimeid I'ET B Bo3pacTe 7 mecsues,

HO He y mbimei AT (¢ur. 26). Ilpu nepopansHom BBeaeHun 30 mr/kr HM04 mbimam
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I'ET Bo3pacte 8 mecsiues exenneBHo B 07:00 u B TeueHue 5 nqHell moTpedieHrne Kopma
YMEHBIIAJIOCh B TEUEHUE BILUIOTH A0 2 AHEH 0e3 oKa3zaHus BIUSHUS HAa MAacCy Teja
(¢ur. 30A u 30B). IIpu nepopansHoM BBeneHuu 30 mr/kr HM04 mpimam I'ET
Bo3pacte 8 mecsues B 18:00 4 Bo BpeMsi 3aTeMHeHHs oTpedieHne kopma ObLIo
MEHbIIE BO BpeMs NOCJIEAYIOLIEr0 OCBELIeHus B AHU 2, 3, 4 U 5, U AOCTHUTAJIO
3HAYUMOTO pe3yJjbTaTa B AeHb 5 (pur. 31A).

B otnuuue ot BausHus HM04 Ha norpebneHue KOpMa OH HE TPUBOIHT K
YyJIYUILICHUIO TePEHOCUMOCTHU INroKo3bl y Mbiieit ['ET, Toraa kak B ciyvae mbimei AT
TaKoe BIUSHUE HAOMIOOAJIOCh. DTH Pe3yJIbTAThl MOKa3bIBAIOT, uT0o HM04 Moxer
ocnabuth runepdaruto, ceszanuyio ¢ CIIB, xoTs Ha papMakoJIOrH4YeCKUil OTBET
MOTYT BIIUSITh Takue (PaKkTOPHI, KaK BO3PACT, UUPKAJIHBIC PUTMBI, SHEPTETUUECKHIA
CTaTyC U MeTabONHN3M.

OnHokpaTHOE BBeeHUE: MbILIHU (B Bo3pacte 3, 7 u 12 MecsAIeB) rojioganu B
TedeHue 16 4 ¥ 3aTeM UM BHYTPUOPIOIIMHHO BBOJMJIM OJHY HHBEKLHIO pa30aBuUTENs
wiu pazbasurens, congepxamero HMO04, kabepronun nin HMO04 u xabepronus, B

COOTBETCTBUU C NMPUBEACHHON HUXKe TaOnuiei 8.

Tabnuua 8.
Bux Bospact Konuuectso Coenunenue u no3a (MI/kr)
(MecsiIbl) JKMBOTHBIX
I'ET 7 6 HMO04 (10)
I'ET 7 6 kabeprosus (0,5)
I'ET 7 6 pazbaBuTeb
I'ET 7 6 HMO04 (10) + xabeproaux
(0.5)
AT 7 6 HMO04 (10)
AT 7 6 kabeprosus (0,5)
AT 7 6 pazbaBurenb
AT 7 6 HMO04 (10) + xabeproaux
(0,5)
I'ET 3 6 HMO04 (10)
I'ET 3 6 pazbaBuTenb
AT 3 6 HMO04 (10)
AT 3 6 pazbaBuTenb
I'ET 12 4 HMO04 (10)
I'ET 12 4 pazbaBurenb
AT 12 6 HMO04 (10)
AT 12 6 pazbaBurenb
I'ET 7 5 HMO04 (30)
I'ET 7 5 paz0aBurenb
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Bua Bo3zpact Konunuectso Coenunenne u no3a (Mr/kr)
(Mecsibl) JKMBOTHBIX

AT 7 5 HMO04 (30)

AT 7 5 pas0aBurenb

HMO04 pacTtBopsiau B Boae A HHbEKIUH U kaGeproaun pactsopsiia B JIMCO u
NoJIy4Yalii pacTBOP Ayt uHbeKIu B cMecu 5% JAMCO/Bona. 3aTemM MbILIU B
HEOTPAHUYEHHOM KOJHYECTBE MOJIyYald KOPM B CyMMapHoe noTpedieHue kopma
onpenensnau yepes 1, 2, 4, 8, 12 u 24 4 nocne BBeneHus n03bl. Ilockonbky pazmep
Mmbiiell I'ET cylmecTBeHHO MeHbIIIE, 4eM pa3Mep UX OJHOMOMETHBIX KOHTPOJbHBIX
mbiedt 1T, morpebienne kopma BbIpaXkaiu, Kak nmotpedieHue B nepecyere Ha 1 r
Macchl Teja. 3HaYUMOCTh Pe3yJbTaTOB aHAJIU3UPOBAIHU C MOMOILBIO JBYCTOPOHHErO
ananuza ANOVA c nocnenyromeit nonpaskoii boudepponu (Graphpad Prism, Prism
5.0, San Diego, CA).

B rpynme mbimedi B Bo3pacte 7 MecCsIeB cyMMapHoOe oTpedieHne kopMa
mbimamu I'ET, xoTopbIiM BBOAUIIN pa30aBUTEND, SIBISJIOCH CYIIECTBEHHO
yBEJINUYEHHBIM 10 CPABHEHUIO C pe3ynbTaToM ans Mmeleil JT, koTopbiM BBOAUIU
pazbaBurens. KaOeproaun npuBOaHI K YMEHbIIEHUIO NOTPEOIEHNS KOpMa y MbILIEH
oboux renorunos. B otnuuue ot saroro, HM04 (10 mr/kr) He mpuBOIUI K
yMeHblneHnto norpebdnenus: kopma Hu Mblimamu AT, uu meimamu I'ET, u He
crocoOCTBOBAJ YCUIIEHHUIO MOAABISIOINETO BO3AEHCTBUS KaOeproinHa Ha
norpebnenue kopma (dur. 23A u 23b).

B rpynmne mbimeii B Bo3pacte 3 MecsieB CyMMapHOe moTpedieHne KopMa
MBIIIAMHU, KOTOPBIM BBOJUJIU pa30aBUTENb, CYHIECTBEHHO HE H3MEHSJIOCH B TEYCHHE
nepBbIx 8 4. Uepes 12 u 24 y mpiuu 'ET notpebusinn Gospliee KOIUYECTBO KOPMa,
yem mbimu JIT. Beenenne HMO4 (10 Mr/kr) CymecTBEHHO YMeHbINANIO0 MOTpedieHme
kopma Mbrmamu ['ET depes 12 u 24 4y nmocne BBeaeHus no3sbl (cM. ¢ur. 24). HM04 He
NPUBOJIMI K YMEHBIICHUIO TOTpebaeHust kopma mbimamu JT.

B rpynne mbimeii B Bo3pacte 12 mecsaueB norpediaenue kopma mpimamu I'ET,
KOTOPBIM BBOJUIIH pa30aBUTENb, SBISJIOCH CYLIECTBEHHO 0OJiee 3HAUUTENIbHBIM, YeM
mbimamu JIT. HMO04 (10 mMr/kr) npuBOAUI K YMEHbBIIEHUIO MOTPEOIeHUs KOpMa
mbimamu IET wepes 1 14 mocne BBeneHust n1o3bl (pur. 25A); ogHAKO 3TOT YPOBEHb

yMeHbIIeHus1 He coxpaHsuics (pur. 25B).
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B cayuae rpynmnsl MbILIENH B BO3pacTe 7 MECALEB TaKKe UCCIIEA0BAIN MbIIIEH
I'ET u AT, xoropbim BBOaUIHU pa3zbasutens unu HM04 npu Oonee BBICOKOI n03¢e,
pasHoit 30 mr/kr. HMO04 (30 Mr/kr) He oka3bIBaj ABHOE BIUSHUEM Ha MOTpediIeHue
kopma Mbimamu AT, HO ymeHbman notpednenus kopma meimamu IET B Teuenue
BILIOTH 110 8 u (dur. 26).

ExxenneBHoe BBeneHue: s uccieqoBaHusl BO3MOYKHOM OoJjiee BBICOKOM
sppextuBHocTH HMO4 npu exxeJHEBHOM BBEICHHH MbILIAM B BO3pacTe 6 MecCsIeB
oauH pa3 B cyTku B 07:00 u B Teuenue 10 qHeli BBOAUIU pa3OaBUTENb HIIH
paszbaBurenp, conepkamuii HMO04 (10 Mr/kr BHyTpHOPIOLINHHO ), U MbIIIAM B
Bo3pacTe 8 mecsueB exeaqHeBHO B 07:00 u unu B 18:00 u B TeueHue S5 nHel yepes
JKeJIy TOYHBIH 30H] BBOAWIHN pa3baBuTeNp Wi pazdaBuTenp, copepxamuii HM04 mpu
Oosiee BbICOKOH n03€e. paBHOH 30 MI/Kr. Pe3ynbpTaThl mpeacTaBiIeHbl B IPUBEAECHHOM

Hke Tabnuie 9. IlorpebneHne kopMa U Maccy Tena ONMpenelsif €XXeIHEBHO.

Tabnuua 9.
Bun Bospact Koanuects | Bpewms IIyts BBEACHHA Konmuectso CoenuHeHHE
(mecsanpr) | o BBCJCHU MOCJIEIOBATEIBHBI | U 103a
SKHBOTHBIX S X AHCH BBCICHHUA (Mr/KT)
I'ET 6 10 07:00 BHYTpuOpromuuH | 10 HMO04 (10)
0
I'ET 6 10 07:00 BHYTpuOpromuuH | 10 pa3baBuTeb
0
AT 6 10 07:00 BHYTpuOpromuuH | 10 HMO04 (10)
0
AT 6 10 07:00 BHYTpHOprOmuHH | 10 pa3baBuTE b
0
I'ET 8 5 07:00 TEPOPAIBHO 5 HMO04 (30)
I'ET 8 5 07:00 NEePOPATBHO 5 pa3zdaBUTETh
AT 8 5 07:00 NEPOPAIBHO 5 HMO04 (30)
AT 8 5 07:00 NEePOPATBHO 5 pa3zbaBHTE T
I'ET 8 5 18:00 EpOPATHHO 5 HMO04 (30)
I'ET 8 5 18:00 EpOPATHHO 5 pa3baBuTEIb
AT 8 5 18:00 ICPOPAILHO 5 HMO04 (30)
AT 8 5 18:00 IEPOPATHHO 5 pa30aBHUTETb

B rpynne mbimeii B Bo3pacte 6 mecsnes notpediaenne kopma meimamu AT u
I'ET, koTOpBIM BBOAUIHN pa30aBUTEINb, CYIIECTBEHHO HE OTINYaIOCh. ExxenHeBHOE
Beenenne HMO4 (10 mr/kr BB) He oka3bIBasio IBHOE BIUSHUEM Ha MOTpedieHne
kopMma (dur. 27A) unu maccy tena (pur. 27b) B cnyuae mpimei AT u I'ET.

B rpynmne meimei B Bo3pacTe 8 MecsLeB, KOTOPbIM NpoBoauau Beenenue B 07:00
9 BO BpeMs OCBEIEHUsI, CYIIECTBEHHOE YMEHbIIEHHe NOTpeOIeHns KopMa

o0HapyXeHO K AHIO 2, HO He B nocyueayomue 11 (¢pur. 28A). Macca tena He
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usmensnach (pur. 28b). B cnyuae mpimeit 1T, koropsim BBoamnu HMO04, He
o0HapyXKeHO yYMEHbLIEHHE MOTpeONeHnss kopMa uinu maccel tena (¢pur. 28A u 28B).

B rpynne mbiiei B Bo3pacTe 8 MecsLeB, KOTOPbIM IPOBOAUIIN BBEAECHUE B
18:00 4 BO Bpems 3aTeMHEHUSs, MOTPeOIeHNe KOpMa ONPEAEIsIH U BO BpeMsl
OCBELIEHUs, U BO BpeMs 3aTeMHEeHHsA. XO0Ts Mblmam seoaunu HMO4 B navane
3aT€MHEHUs, BO BpeMs 3aTeMHEeHHUsI He OOHAPYIKEHO yYMEHbIICHUE MOTpedIeHns KopMa
Hu Mbimamu JIT, uu mbimmamu TET (¢ur. 295). Bo BpeMs nocienyomero oCBeIeHus
(06:00-18:00) notpednenue kopmsl Mbimmamu ['ET, koTopeim BBoauaun HMO04, 6bu1o
MEHbIIE B AHU 2, 3, 4 1 S U AOCTUTAJIO 3HAUUMOIO pe3yJibTaTa B A€Hb 5, OJHAKO 3TO
He mpoucxonmio B ciydae mbiment T (pur. 29A).

[IpuBeneHHOE BBILIE OMMUCAHNE CUMTAETCS JOCTATOYHBIM ISl O0ecTedeHust
CIEUHNATUCTY B JAHHOHN 00aCTH TEXHUKH BO3MOKHOCTH MPAKTUYECKOTO BBIMTOJHEHUS
BapUAHTOB OCYLIECTBJEHUs. B mpuBeeHHOM BbIllle OMUCAHUU U B IPUMEpPaAxX
noaApoOHO OMUCAaHBI HEKOTOPBIE BAPUAHTBI OCYINECTBIEHHS U ONMMCAH HAUJTYYLIUN
BAPUAHT OCYILIECTBIIEHUS, MPEANIOIAraeMblii aBTOPAMHU HACTOSAIIETO H300pETeHUS.
OnHako crenyer NOHUMATh, YTO HE3aBUCUMO OT TOTO, HACKOJIbKO MOAPOOHBIM
SIBJIAETCS MPELIECTBYIOIee ONMCAHUE, BADUAHTBI OCYLIECTBJIEHUS MOXHO BBINOJHSATD
Ha MPaKTHUKEe MHOTUMHU NYTSIMHU U OHHU JOJKHBI HAXOAUTHCSA B COOTBETCTBUU C
npuiaraemMoi ¢popmMmynoi n300peTeHnn U JI0ObBIMU €€ SKBUBAJIEHTAMHU.

IIpu UCMONB30BAHUU B HACTOSIIEM H300PETEHHH TEPMUH "MPUMEPHO" OTHOCHUTCS
K YHMCJIOBOMY 3HAYEHHUIO, BKIIIOYAs, HAIIPUMED, LeJIble YKcia, APOOHbIe Yucia U
BbIPQ)KEHHBIE B MIPOLIEHTAX 3HAUEHUs, laXe, €ClIU 3TO SIBHO He yka3aHo. TepMuH
"mpuMepHO" OOBIYHO O3HAYAET AUATA30H YUCIOBbIX 3HaUeHue (Hanpumep, +/-5-10%
OT YKa3aHHOTO AMANa30Ha), KOTOPbI CIENHATUCT B JAHHON 00JIaCTH TEXHUKHU
CYUTAET SKBHBAJCHTHBIM YKAa3aHHOMY 3Ha4YeHHIO (HampumMep, oOecCrnednBarueMy
TaKoe ke AelcTBUe Wiu pe3ynbTar). Ecnu tepmunsl "He Menee" u "mpumepHO"
yKa3aHbl A0 MepeyHs YUCIOBbIX 3HAYEHUN UJIU JUANa30HOB, TO TEPMUHBI U3MEHSIOT
BCE 3HAUYEHUs WM JHalla30Hbl, YKa3aHHbIE B epeuHe. B HEKOTOpbIX ciyuyasx TEPMUH
"mpuMepHO" MOXKET BKJIOYATh YHUCIOBBIE 3HAUECHUS, KOTOPbIE OKPYTJEHBI 10

OnusKaifinero 3Ha4aIero pa3psna.
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ITEPBOHAYAJIbHAA ®OPMVJIA U30BPETEHUA

1. ®ymapar (R)-3-(1-(2,3-nuxnop-4-(nupasun-2-un)penun)-2,2,2-

TpudTopaTUN)-1-MeTun-1-(1-MeTunnUNEpUANH-4-1JT)MOYEBUHBIL.

2. Conb mo 1. 1, rne conbro siBasiercs (R)-3-(1-(2,3-guxnop-4-(nmupa3un-2-
wi)penunn)-2,2,2-tpuptopstun)-1-merui-1-(1-metunnunepuanH-4-

wi)MoveBuHa pymapar cocrasa 1:1.

3. Conpb no mr000OMy M3 IpeAbIAYINUX MYHKTOB, rae He MeHee 50% comu

HaXOJHUTCS B KPUCTAJIHYECKOU hopme.

4. Conb no moOOMy U3 IPENbIAYIIUX MYHKTOB, Te He MeHee 60%, He MeHee
70%, ne menee 80%, He MmeHee 90%, He meHee 95%, He meHee 96%, He meHee 97%, He

meHee 98%, He meHee 99% wmnu 100% conm HaAXOAUTCS B KpUCTAJIINUeCKol Gopme.

5. Conap mo n0b6oOMy U3 NMPEabIAYLIUX MYHKTOB, COAEpIKallasi o MeHbIIel Mepe
OJHY KpPHUCTAJINUECKYI0 (opMy, BEIOpaHHYIO U3 yucia cieayromux: ¢opma 1, popma

2, ¢opma 3 u ¢popma 4.

6. Conp o m000MY M3 MPEnbIAYIIUX IYHKTOB, copepskamas Gopmy 1,
obnanaromasi monydeHHou ¢ momouibio [IPPI" (mopourkoBast pentrenorpadus) ¢
ucnonb3oBanueM uzaydenus Cu K-anbda perarrenorpammoii [TIPPI°, B ocHOBHOM

cxonuoii ¢ peatrenorpammoii [IPPI, npencraBnennoi va ¢ur. 12.

7. Conpb no mrodomy u3 m.o. 1-5, conepxkamas ¢opMy 2, OTIUYAOLIASCS
nony4yeHHol ¢ momoinwto [TPPT” ¢ ucnonp3zoBanuem uznydenus Cu K-ansda
pentrenorpammoii IIPPI', B ocHOBHOM cxonHOM ¢ peHTreHorpammoit I1PPI,

npeacTaBICHHON Ha ¢ur. 3.

8. Conp mo mobomy u3 m.u. 1-5, conepkamas Gopmy 3, OTIHYAOINASICA

nonydyeHHo# ¢ momomsto [IPPI ¢ ucnonpzoBanuem usnyuenus Cu K-ansda
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pentrenorpammoii IIPPI', B ocHOBHOM cxonHOM ¢ peHTreHorpammoit I1PPI,

npeacTaBIeHHON Ha ¢ur. 15.

9. Conb mo mobomy u3 m.m. 1-5, conepxkamas Gopmy 4, OTINHAIO MASCS
nonyueHHol ¢ momombto [IPPI” ¢ ucnonszoBannem uznydenus Cu K-anbda
pentreHorpammoii IIPPI', B ocHOBHOM cxonHOM ¢ peHTreHorpammoii [1PPI,

npeaCcTaBIeHHON Ha ¢ur. 16.

10. Conp mo nrobomy u3 m.m. 1-5, comepkamas ¢popmy 1, oTnudaromasics
NOJIy4eHHOH ¢ ucnonb3oBanueM uszinyueHus Cu K-ansda pearrenorpammoii ITPPT,
BKJIOYarouet nuku npu 7,8 £ 0,2, 9,5 +£0,2, 143 +£ 0,2, 16,7+ 0,2, 17,2+ 0,2, 18,5 +
0,2,18,8+0,2,19,3+£0,2,20,0+0,2,20,7+0,2,22,4+0,2,232+0,2,25,6+0,2,
27,2+0,2,31,7+0,2u32,4+0,2 rpagycoB 2-TeTa.

11. Conp mo mrobomy u3 m.m. 1-5, cogepkamas ¢opmy 3, OTIHYAIOASICS
NOJIy4eHHOH ¢ ucnonb3oanueM usinyueHus Cu K-ansdpa penrrenorpammoii ITPPT,
BKJIKOYaromen nuku npu 7,2+ 0,2, 9,4 £0,2, 9,7+ 0,2, 10,8 £ 0,2, 14,3 £ 0,2, 15,1 +
0,2,16,2+0,2,17,9+0,2, 18,7+ 0,2, 18,9+ 0,2, 19,6 £ 0,2, 21,5+ 0,2, 22,7+ 0,2,
23,7+0,2,24,3+0,2,25,1+0,2,27,4+0,2, 28,7+ 0,2 u 34,9+ 0,2 rpanycoB 2-Tera.

12. Conb no nmrobomy u3 m.o. 1-5, conepxamas gopmy 4, oTauvaromascs
NOJIy4YeHHOH ¢ ucnojb3oBanueM uzinyueHus Cu K-ansdpa penrrenorpammoii [TPPT,
BKJIIOUaro e muku npu 12,2 + 0,2, 13,2 £ 0,2, 15,0+ 0,2, 15,4+ 0,2, 17,6 £ 0,2, 18,1
+0,2,19,5+0,2,20,2+0,2,20,9+0,2,21,4+0,2,23,0+0,2,23,4+0,2,244+0,2,
248 +0,2,259+0,2,27,9+0,2,28,9+0,2,29,6 +£ 0,2, 30,7+ 0,2 rpanycoB 2-Tera.

13. Kpuctannuueckas (R)-3-(1-(2,3-nuxnop-4-(nupasus-2-un)pennn)-2,2,2-
TpudTopaTUN)-1-MeTun-1-(1-MeTuanUNEpUANH-4-1IT)MOUEBHHA, O0aJar0Iast
nony4deHHol ¢ momotwto [TPPT” ¢ ucnonp3zoBanuem nznydenus Cu K-ansda
pentrenorpammoii IIPPI', B ocHOBHOM cx0nHOM ¢ peHTreHorpammoii I1PPT,

npeacTaBIeHHON Ha ur. 1A.
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14. JlekapcTBEHHOE CPEACTBO, COAEpIKaIee COb Mo rodomy u3 m.am. 1-12 unu

KPUCTAJUINYECKOE COeAUHEHHne 1o m. 13.

15. Komno3unus, cogeprxammas cojb o grobomy u3 m.m. 1-12 unm

KPUCTAIINYECKOE COeANHEeHHe 10 1. 13 u ¢papmManeBTHUYECKU MPUEMIIEMbI HOCUTEb.

16. Cnioco6 nonyueHus conu o Jr0bomy u3 m.im. 1-12, BKIOYaro muii
obvenunenue (R)-3-(1-(2,3-guxnop-4-(nmupazun-2-un)dennn)-2,2,2-rpudpTopsTen)-1-

meTui-1-(1-MeTunnunepuaua-4-un)MoO4eBUHBI ¢ PyMapoOBOH KHCIOTOM.

17. Cnocob6 no . 16, B kotopom (R)-3-(1-(2,3-puxmnop-4-(mupazus-2-
win)pennn)-2,2,2-tpuptopstun)-1-merun-1-(1-metTunnunepuanH-4-ui)MoueBUHA

HaXOAUTCS B TBEPAOH GopMe npu ee o0beNnHEHNH ¢ PyMapoBOH KHCIOTOM.

18. Cnoco6 no m. 16, B koropom (R)-3-(1-(2,3-muxmnop-4-(nupazus-2-
win)pennn)-2,2,2-tpuptopstun)-1-merun-1-(1-metunnunepuanH-4-ui)MoueBUHA

HaXOAUTCS B PaCTBOpE NMpu €€ 00beAUHEHUHU ¢ PyMapOBOIl KUCIOTOH.

19. Cnoco6 no nrodomy u3 m.o. 16-18, B kotopom (R)-3-(1-(2,3-nuxnop-4-
(mupasun-2-un)pennn)-2,2,2-rpupropatuin)-1-metnn-1-(1-MmeTuanunepuaun-4-
WJI)MOUYEBUHY MOABEPralOT SKCTPAKIUHU C UCIOJIb30BAHNEM KUCIOTHI/OCHOBAHUS 10 €€

o0benuHeHus ¢ PyMapoBOM KUCIOTOM.

20. Cnoco6 no arodomy u3 .. 16-18, B kotopom (R)-3-(1-(2,3-nuxnop-4-
(mupaszun-2-mn)pennn)-2,2,2-tpuptopstin)- 1 -metuin-1-(1-meTunnunepunnH-4-
WJI)MOYEBHHY HE MOABEPralOT SKCTPAKLHHU C UCIOJIb30BAHUEM KHCIOTBI/OCHOBAHHUS 10

ee oObenquHEeHHs ¢ GyMapoOBOU KHCIOTOM.

21.Crnoco® yMeHbIIEHUsI CUTHAJIBHONH aKTHBHOCTH I'PEJIMHA B KJIETKAX.
BKJIIOYAO TN 00pabOTKy KJIETOK CONBIO MO J000My M3 1.1 1-12, KpUCTAIIUYECKUM
COeAMHEHHUEM MO M. 13, 1eKapCTBEHHBIM CPEACTBOM O M. 14 uiu KOMIO3ULKUEN MO II.

15.



10

15

20

25

30

- 69 -

22. Cnoco6 mo m. 21, B KOTOPOM KJIeTKH 00pabaThIBarOT COJBIO,
KPpUCTAJNTINYCCKUM COCAUHEHUEM, JICKAPCTBEHHBIM CPEACTBOM HUJIN KOMHOSI/IHI/IGI‘/’I in

Vitro.

23. Cnocob o . 21 unu 1. 22, B KOTOPOM CHUTHAJIbHYIO aKTUBHOCTH I'PEJIMHA
ONpPEeAesAI0T NyTeM U3MEPEeHUsl KOHIIEHTPALlMU BHYTPUKIETOUYHOrO KaJbLus,
OTNpeNeIEHHON MMyTeM HCCIEOBAHMS C UCIOJb30BaAHNEM (JIyOPECIEHTHOTO

BH3YaJIU3UPYIOIIEr0 CYUTHIBAKOIIErO yeTpoiicTBa ais minanmeros (PJIBCIT).

24. Cnoco6 no m. 23, B KOTOPOM yMEHbIIEHAa KOHIIEHTPAIUs BHYTPUKIETOUHOTO

KaJdbIus.

25. Cnocob ymeHbIIeHUs Y CyOBeKTa CUTHAJIbHON aKTUBHOCTH TPEJINHA,
BKJIIOYAIOLINH BBeAEHHE CYOBEKTY COJNU IO JIoOoMy U3 1. 1-12, KpucTtammmiaeckoro

coequHEeHUs no n. 13, 1eKapCTBEHHOTO CPeACTBa MO M. 14, uiau KkoMOo3uuuu no m. 135.

26. Criocob neyeHus cyObeKkTa, CTpanaromero NaTojJoruu4eCKuM COCTOSIHHEM UJTU
HapymeHUuEM, CBA3aHHBIM C YBCIIMYCHUEM KOHICHTPALUUH I'PEJINHA, BKJ'IIOLIa}OH.[I/Iﬁ
BBeJI€HHE CYOBEKTY COJIM 1O JI0OOMYy U3 m.m. 1-12, kpucTanaudeckoro COeTUHEHUs 110
n. 13, nexkapCcTBEHHOro cpeacTna no mn. 14, uiau xkomno3uuuu no n. 15 B

TepaneBTU4YeCKH 3 (PEeKTHBHOM KOJIUYECTBE.

27. Cnoco6 no m. 26, B KOTOPOM NATOJOTHYECKOE COCTOSIHHE UJIM HapyIIeHUe
BBIOPAHO U3 YHCJIA CAEAYIOLINX: Ype3MepHOoe NoTpeOIeHne MUK, aJKOroJIbHAs

3aBUCUMOCTb U cu"apowm Ilpanepa-Bunnu.

28. Cnocob no m. 26 unu 1. 27, B KOTOPOM NATOJOTHYECKOE COCTOSTHUE UITU
HapylLIeHHe BHIOPAHO U3 YUCJIA CAEAYIOLINX: KOMIYJIbCUBHOE NepeeaaHne, OXKUPEHNUE,

BO30OHOBJIEHHE YBEJIHUYCHUA MAaCChI TE€Jia MOCJIEC TUCThI U rnnep(barlxm.

29. Cnoco6 no arodomMy u3 m.o. 25-28, BKIIOYAMUN MepopatbHOE BBEACHUE
CyOBEKTY COJIH, KPUCTAJNINYECKOI'0 COSIUHEHNUs, JIEKAPCTBEHHOTO CPECTBA UIIH

KOMITIO3UIIHNH.
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30. Cnoco® no nmrobomy u3 m.o. 25-29, B KOTOPOM MOAYJIHUPYETCS KOHIEHTPALUs

LUPKYJIUPYIOIIEro rOpMoHa pocTa y cyObekTa.

31. Cnoco6 no mobomy u3 m.am. 25-30, B KOTOPOM YMEHbIIAETCSI KOHLEHTPALIHS

LUPKYJIUPYIOIIEro rOpMOHa pocTa y cyObexTa.

32. Cnocob no mobomy u3 m.m. 25-31, B KOTOPOM yMeHbInaeTcs: notTpediieHue

NULH CYOBEKTOM.

33. Cnocob no mobomy u3 m.m. 25-32, B KOTOPOM YMEHbIIAETCS Macca Tela

cyOBeKTa.

34. Cnocob no mobomy u3 m.m. 25-32, B KOTOPOM CTaOUIH3UPYETCsT Macca Teja

cyObexTa.
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