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KHPHUI (JIokTOpaHK quccepTanusacd AaHHOTALMACH)

Juccepranmsi MaB3yCHHUHT J0/13ap0JMrd Ba 3apyparu. byryHru kyHzaa
OyHENA, KAppPOXJIUK amManuétuaa AUGEGY3UMOH KOH KETHUIIMHU TYXTATUIL OFUP
KeuyaJuran >kapaénnapnaan oupu 6ynuo, 30% xonatiapaa OeMOpIapHUHT YIUMra
ca6ab oynmoxaa. CTaTUCTUK MabJIyMOTIIapra Kypa ep 13u1a Xap Wil Typiau Xl
KOH KeTHIM HaTwkacuaa 30 MUJUIMOHra SKUH axolid XaéThnaH Ky3 IOMaJlu.
Mypakka0 >KappoxJIMK aMalu€TulaH KeMHHru OONUIaHFUY JaBpAa KOH KETHILIU
npodUIakTUKacu Y4yH KHUMMAT TypaJuraH reMOCTaTHK JOPH BOCHUTAJIAPH 3apyp
Oynmaau. Amabuérnap TaxJIMJId acoCuia, MIYHU TabKUIIAl MyMKHHKA, MaXaJuIan
Ba BEHA OpKaJIU KYJUTAHWIUII TabCcUpra sra OyiraH, xamjaa eTapiiu Japakaaaru
WIIOHWIM caMapajld TIeMOCTaTHK IIpenapariapu MaBxyja sMac. bymap sca V3
HaBOaTHa MaxaJsIMi Ba YMYMHI TabCcHUpra 3ra OYiIraH reMOCTaTHK BOCUTATapHU
n31a0 TomuIl J0J13apOSIMTruIan Janoiat oepaiu.

MycTakn/uMK ~ HWuwulapuaa peclyOlidkamMu3lia Maxauldid — YCUMIIHKIIap
acocu/ia camapalid JIOpH BOCUTAJApUHU SpaTHIl OYiinya KEHT KaMpOBIU 4YOpa-
TagOupiap amaira OomupuiInb, MyailssH HaTwkanapra spuinigud. by Oopana
aJIKaJIonAap, MNOJU(EHOUIap, W30NPEHOUANIAap, CTepouajap MaHOauu OyiaraH
mudoOaxm YCUMIMK DJKCTpakTiapu Ba OuoJOrMK (aon KyHH MOJIEKYJIsIp
OMpHKMaJIap acoCHaa SpaTWITaH camapajid JIOpM BOCUTAIApHU (aHTHAPUTMUS
XYCyCHUsITUTA 3Ta OYJraH «AJUIalMHUHY», KOH TYXTaTyBuM «JlaroaeHn», HUIKOTHUHTA
Kapm «Tabekc», «AHaba3uH TUAPOXJIOPUI», Teprecra kKapum «Merocuny,
BUpYyCTra Kapiu «Parocuny) ajgoxuaa TabKuJIa MyMKHH.

byryHru kyHza skaxoHaa Tabuuil OMpukManap Xocuiajlapu Ba TEPIIEHOU AP
acocHa SHIM FeMOCTATHK JOpPY BOCUTAJApUHM SIpaTUIl J0J13ap0 BasudanapiaH
xucobnanaau. byHaa Tabumii ycumiMK MaHOanapJaH SHIM caMmapaid JOpHu
BOCUTAJIAPUHU MIUIA0 YUKW OYiiM4a TaJKUKOTJIAPHU amaira OIUpUIIAA: SHIU
CYNpaMOJIEKyJIslp KOMIUIEKC OWpUKMAallapHU OJIMIN, SHTM TEeMOCTATUK JOpHU
BOCUTAJIAPMHU MIUIA0 YUKHIN, YCUMIIMKIApAaH OMOJIOTHK (aosi OMpUKMaIapHU
aXpaTtud ONHI, TEPIIEHOWIJIAPHUHT (HU3HOJOTUK (DAOJUTMTMHU XaMJia PEOJIOTHK
XYCYCUSITIAPUHM  aHUKJAII, SHCH [OTeHIWan Tabuuii Ouosoruk  Qaon
OMpUKMalTapHU TONHUII Makcaauja TY3WIHII-(DAoUTMK Opacujard  y3apo
OOFNMKJIUTMHA  AHUKJIAIl, TEeMOCTAaTUK JOPU  BOCHUTAIAPUHUHT  TabCUP
MEXaHU3MJIApUHU UCOOTIAIT Kabmiap A0a3ap0 MaB3ynap/iaH XUcoOJaHaIH.

V36eknucron Pecny6Gnukacu Ipesumentununr 2008 iun 15 wmronjgaru
I1K-916-con «HHOBaIMOH JoMMXaapHU Ba TE€XHOJIOTHUSJIAPHU
MYBOQUKJIAIITUPUIL y4yH Kymmmua Tagoupiap» Kapopu xamaga wmaskyp
daonuarra TeruuuM OOIIKAa MEbEPUN-XYKYKUH XyxoKarTiapaa OenrujiaHra
BazudarapHu amajira olIMpuilra ymoly AuccepTanus TaaKUKOTH MyailaH
apaxkajaa Xu3MaT KUJIaau.

TaankuKOTHUHT pecny0auKka ¢aH Ba TEXHOJOTUSLUIAPU PUBOKJIAHUIIM-
HHMHT YCTYBOP HVHAJMILIApPUra OOFJIMKJIMIUA. Ma3kyp TaIKUKOT peciryOinka
¢dan Ba TexHosorusuiap puBOKIaHUIIUHUHT VI. «TubOuér Ba (dapmaxosorus»
YCTYBOp WyHaIUIIMIra MyBO(UK OakapuiraH.



Juccepranus MaB3ycu Oyin4a XOpH:KUM HIMHH-TAIKUKOTJIAp mapxn.l
buonoruk ¢aon TeprneHOMITAPHU YCUMIIMKIApAAH aHMKIALI, aXpaTHO OJuII,
yJIQpHUHT TY3WIMII Ba (DaoJIMK opacuaard OOFIMKIMKHM aHUKJAIl Ba yJap
acocujia sSIHTM camapajid reMOCTAaTUKIIAp UIUIa0 YMKHINTa MYHAaNTUPUITaH WIMUN
U3JaHUIUIAp JKaXOHHUHI €TaKud WIMHI Mapkasjgapd Ba OJMM  TabiauMm
Myaccacanapu, >kymiuagad, Department of Pharmacy Practice Southwestern
Oklahoma State University, (AKII). University of Mansoura (Mucp), Shanghai
University of Traditional Chinese Medicin (Xwutoii), ByryHpoccus mopu
BOCHTANApH Ba apOMATHK yCHMIHKIAp HHCTHTYTH (Poccus), Yeummik Moaanapu
KMMECH MHCTUTYTH, Mummii yauBepcnteraa (Y36eKHCTOH) 01HO GOpHIMOKIA.

VeumimuknapiaH —OHONOTHK  (aon  TepICHOWUIADHH — XPATHO  OJIMIIL
KUMEBUM Ty3unumm Ba (aoJUIMKIapW, ylap acocuia SHIH —caMapaiu
reMOCTaTUKIAp WIUIA0 YMKHINTa OWJ >KaxoHAa oiu0d OOpuiraH TaaKUKOTIap
HaTWKacuia Karop, *KyMJjaJaH, KyWuJaru WIMUN HaTWKajlap OJMHIAH: YCHUMIIMK
XOM amécH acocuaa MaxaJUIMi reMoCTaTuK IMpenapaTiapy UILIad YMKWUITaH Ba
yIapHUHT caMapajopiurd Ba XxaBcu3iuru O0axonanran (Department of Pharmacy
Practice Southwestern Oklahoma State University, AKII); cuatetnk 6upukma - H-
OyTWI-2- IMaHOAKpWJIAT 03-4aKKa XUPYpruscuja KOH TYXTaTyBUM BOCHUTA
cudarugaa kymwtanwiran (University of Mansoura, Mucp); Lagochilus ilicifolius
YCUMIIMTMHUHT KUMEBUW TApKUOM TaxJIUJI KWIMHIAH, CIEKTpal ycyl épaamMuia 3
Ta aBBaJ HOMawmIyM Oynran Momua anukiaadnran (Shanghai University of
Traditional Chinese Medicin, XwuTo#); IUPUHMES YCHUMJINTH TPHUTEPIICH
CarllOHWHJIApHW, TJIWIMPPU3UH KHUCIOTAaCH Ba YHHUHT XOCWJIajapu Ba TypJd
¢dmaBoHOMANAp acocHWIa CyMpPaMOJICKYJISIp KOMILJIEKC OWpUKManap OJHHTaH
(ByTtyHpoccust topu BOCHTaIapy Ba apOMATHK YCUMIIMKIAp WHCTHTYTH, Poccus);
MIUPUHMUS  WIIW3H CallOHWHJIApH Ba (uiaBoHOMANapu (UBHK-KUMEBUI Ba
CHEeKTpall Xycycusariaapu aHukjaHran (Camapa naBiaT THOOMET YHUBEPCHUTETH,
Poccus).

Jynéna mopuBOp YcUMIIMKIAp TapKuOumaH OWOJOTHK (haos MOAMANapHU
@XpaTUO OJMIL, YJIAPHUHT KUMEBUHN TY3WIMII-(PAOUIMIH Xamaa TepHeHOUIap
acocujia siHTY, camapaliy reMOoCTaTUKIIap UILiad yukui OYVitnda KaTop, sKyMilaiaH,
KyHuaara ycTyBOp HyHanuuapaa TaIKUKOTIap o0 Oopuinmoxaa: jadnaH
OUTEPICHOUITAPUHU CUHTE3 KHWJIMII Ba OMOJOTUK (PAOJUIMTHMHHU aHUKJIAII; STHTU
noTeHIanl Tabuuii OMOJOrMK (aona OUpHUKMaJapHU AHUKJAIl Y4yH TY3WIWII-
daomMk opacujard OOFIMKIMKHU HMCOOTIAIl; FeMOCTAaTUK JIOPH BOCHTAJAPUHU
UILIa0 YMKHII; KOMIDIEKC OMPUKMAaIapHUHT PEOJIOTHK XYCYyCHSITIApUHNA aHWKJIAI,
reMOCTaTHK JOPH BOCUTAIIAPUHUHT TAhCUP MEXaHU3MIIAPUHU MCOOTIIAILL.

MyaMMOHUHI JpraHwiranjimK aapaxkacu. Lagochilus ycumuru
KaJuMJaH Y3uHUHT mudobaxm xycycusimiapu Owinan Mamxyp Ba IllapkHuHr
JIOPMBOP YCUMIIMKIIApH KaTopHaaH »oi onrad. Lagochilus Typu wumma KeHr
tapkainranu Lagochilus inebrians - Jlaroxuinyc capxyluiaHTHPYBYH XMCOOJaHA TN,
YHUHT acocuii TabCUpP ATYBYHM MOJJIACH JAroXWIMH. AMMO €BBOMH X0J1/1a YCyBUU

! http://lektrava.ru/encyclopedia/zaytsegub-opyanyayushchiy, http://floruz.uz/content/lagochilus-pubescens-vved.
http://www.niscair.res.in/Science Communication/AbstractingJournals.
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YCUMIIMK 3axupacujaH HOOKWJIOHA (oimanaHuin okubaTtuaa, y OyryHTH KyHAa
Kuszun kutobra KUpUTHIITaH.

Yer a1 onumimapu H.A. Scheraga, M. Khalili, A. Liwo, Y. Zhang, R.F.
Murray, H.W. Harper, D.K. Granner, P.A. Mayes, A.F. Gammermanmuap
TOMOHMJIaH XaWBOHOT Ba YCUMIIMK MaHOaanapuaaH axparuOd OJMHTaH du-,
TPUTEPIICHOUTAPHU aHUKJIAIll, KUMEBUH TY3WIMILN XaMia OMOJIOTUK (paoJTUTUHA
Ypranuii uiiapu oJimd GOpuIIraH.

MJIX nmaBnatmapuma Lagochilus inebrians Typu ycumimrun TapkuOH,
JArOXWINH XOCWJIaJapu TY3WIHIIA Xamaa OHWOJOTUK (DAoJUTMTHHU YpraHUII
uniapy  C.ILBborkun, W.ILIIaBnoB, [I'.B.JlazypeBckuiiiap TOMOHMAAH OJIUO
Oopwiran. [MMIMppU3MH KUCIOTacH Ba YHWHT TYy3JIapd acoCHIa OJUHTaH
KOMIUIEKC ~ OMpUKMaJIapHUHT  (UBUK-KUMEBUUA  XYCYCHSTIIApU,  TabCHUP
Mexanuamiiapu Oyiinua ['.A.TonacTukoB OomIYMIMrugard MakTad TOMOHMJIAH
YyKyp WIMHUHN U3JaHUIILIAP 0JIMO OOPUIMOK/IA.

PecnyOnukamuzaa N.D.Akonos, O.C.Conuxos, T.ILIIymaroBa,
M.N.Ukpamo, W.N.HU6parumos, T.P.A6nypaxmanoB, C.AyenbexoB, M.M.
A6pamos, VY.H.3aitnyrnunos, [[.H./JlaimMoB kaOu OJMMIApHUHT HIILIapUaA
Lagochilus inebrians Vcumimurn MykamMman KAMEBUH Tax)IMil —KWJIMHTaH.
JIarOXWJIIMHHUHT ~MUKJIOPH YCUMIMKHUHT €p YCTKH KHUCMHAA Oup Xui
TaKCUMJIAHMarauiauru, HucOatan kynpok Oapruga (1,98%), penpoaykTus
opraunapuga (0,84—1,87%) Ba »sHr kam wmukaopu moxiapuaa (0,15%
VCUMIIMKHUHT KypyK Maccacura HucOaTaH) MHUKIOPH aHMKJIAHTaH. JlaroxwinH
XOCWJIaCH, JaroXUp3uH KHUCJIOTACUHUHT MOHOHATPUIIM Ty3U acocujaa CcyBja
9pyBYaH, camapaiu «Jlarogen» mpenapatd spaTwirad. byryHru KyHIa
pecnyoirKaMmu3ia TeMOCTAaTUK JIOpU BocuTajdapu wunuiad uukapuiamanau. Kon
TYXTaTyBYM NPENapaTIaApHUHT aCOCHM TYIUIAMH XOPHKIaH 01O KEeJTMHAIH.

JAucceprauuss MaB3YCMHMHI JHUCCepTAnUs OaKapWiIraH WJIMMU-
TAAKUKOT MYACCACACHHUHI WIMHI-TAAKUKOT MILUIAPH OMJIAH OOFJIMKJIMIH.
Juccepranyst TaIlKUKOTH bHOOpraHMK KUME MHCTUTYTH WIMHUH-TAAKUKOT UIIApH
pexxacuHuHr 11-15.20 «Maxammil yCuMITUK XOM-alllécu acoCH/1a BeHa KOH TOMUPH
W4Hra KyJinaHwiaaurad JlaroBuH npenapatuHu UIniad Yukuin Ba sipatuin» (2003-
2005), A-10-053 «KomnmareH TuleHKajgapu acocuja MaxXaJIui TabCUP KUIYBUH
reMOCTATHK JIOPU BOCUTACUHU UIIad yukuii Ba sipatunn (2006-2008), DA-A12-
T175 «nnurnaanmra kapmm «IJIAC npenapatv, MaxaJUlMid TIeMOCTATHK
npenapaT [ uaaruHHUA JOpH IIAKIAPUHU OJIUII TEXHOJIOTHUSACUHU UILTA0 YK KHIII
(2009-2011), UDA 2012-6-4 «JlaroBuH mpenapaTUHUHT OJMII TEXHOJIOTHSICUHH
Y3IaTUPHUI, KIWMHUK CUHOBJIIAPUHM YTKA3WII Ba TaXpuOa CHHOB MApTUSICUHU
unutad yukumy (2012-2014), ®A-U11-TO11 «I'nunarud mpenapaTHHU JOpHU
MaKJId TEXHOJOTHSICUHU  Y3JAIITUPHUIN, Ba JIATOXWJIMHHUA OJIMII  TEXHHK
mrapouTinapuad  unutad  umkumy  (2015-2016) wmaesycumarn  amanuii - Ba
WHHOBAIIMOH JIOWUXAJIap Aoupacuaa Oakapuiras.

TaakMKOTHUHrT  MaKcaau  JabJaH  JUTEPHCHOWIJApPH  CHUHTE3H,
JIMIUPPU3UH KUCJIOTACH, YHHHI Ty3Japyd Ba KUYUK MOJIEKYJaIH MOJIUMEpiap
acocuIa CymnpaMmoJeKyJslp KOMIUIEKC OWpHKMalapHU OiHIl, (U3HK-KUMEBUN



XYCYCUSTIApPUHN aHUKJAIl XaMmja SIHTH TeMOCTaTHK BOCHTAJAPHU HWILIA0
YUKUIIAaH noopar.

TaagkuKOTHUHT Basudaapu:

Lagochilus Inebrians ycumimurugan JaroXuanH AUTEPICHOUIUHN aKpaTHO
OJIMIII Ba To3anaml, KUMEBUNM MoauduKaIus KWIMII Xamaa (U3UK-KUMEBUN
XyCYCHUSTIapUHU aHUKJIAII;

TIIMIUPPU3MH  KHUCJIOTACUHU IIUPUHMHS WIIU3UIAH aXXpaTUO OJMII Ba
to3anaimi, MoHoamMMoHuWnu Ty3uHH (MACTK) onumHuHT Taxpubdba-caHoaT
pErJIaMeHTUHH HUIIIa0 YUKHII Ba TAKPUOA MAPTUSICUHU OJIHIIL,

TIUIUPPU3MH  KHUCJIOTaCd Ba YHUHI MOHOAMMOHUMIIM Ty3W acoCHja
JaroXuiuH OWiaH Typau Xuil HHUcOATiIapaa KOMIUIEKC OMpUKMajapyWHU OJIHII,
(bUBUK-KUMEBUHM, CIIEKTPATl XYCYCUSTIIAPUHU YPTraHUIl Ba CYBJIM SPUTMAJIAPUHUHT
PEOJIOTHK XOCCAJIAPUHHU, KOMIUIEKC XOCHJI KWJIYyBYM MOJJajap HucOaTura
OOFIMKJIMTUHU Ba YJIAPHUHT TahCUPJIALIUII Ky4ulapyu TaOMaTUHU aHUKJIAI,

CUHTE3 KWIMHTaH JIArOXWJIMH XOCWJIAJIIApU Ba CYNPAMOJIEKYJISp KOMILIEKC
OMpUKMATapHUHT TE€MOCTaTHUK XYCYCHUSITIIApH, KOMIUIEKC XOCHUJ KWJIyBYH
OMpUKMaNIapHU TY3WIMII-(AOIUTUK, TY3WIUMII-HUCOAT opacuaaru OOFJIUKIUTUHU
aHUKJIAIl MaKcaJuja Ba YJIApHUHT MYMJAH SHT (aosl OMPUKMATAPUHU YYKYpP
(hapMaKko-TOKCUKOJIOTHK U3JIAHUIILIAP YIyH TOMIIHUPHILI,

MaTeMaTUK MoJeJlall  ycyiau €pAaMulia OJMHraH MOJJAJAPHUHT
CTPYKTYPACUHUHT SXTUMOJUIATH IOKOPH OYJTraH Ty3WIUIIUHN aHUKJIall,

Maxajuiiid XOM-allé acoCu1a OJMHIaH CyOCTaHIMsIap yUyH JabopaTopus Ba
TaxpuOa caHOaT periaMeHTIIapy JOMUXATAPUHU NIUTA0 YMKHUILL;

«I'nunarun» Ba «JlaroBuH» cyOcTaHUusAlapy Ba JOpU LIAKIUIAPUHU
CTaHAapTiaml Xamjaa yJapHUHT — «lnunarun» tabnetka Ba JlaroBuH BeHa KOH
TOMHUPH OPKaJu I000pUIaJUTrad J0PU MaKIIapUHU UIIA0 YUKUIIL

«'nmunarun» Ba «JlaroBuH» CyOCTaHIUSJIADUHUHT Ba JOPHU MIAKIJIAPUHUHT
BAKTUHYAINK (hapMaKores MaKojianapd JOMMXalapiHH MIUIA0 4MKUII Ba Y3P
CCB J[lopu BocuTajapu Ba THOOMI TexHHWKa cu(aTHHU HazopaT Kwinil bor
bomkapmacura Takaum 3T,

OPUTMHAJI TEMOCTATHK JOpH BocuTamapu cudaruaa Y3P CCBra xapamumy
mudoxoHagapuia KIMHUK CHHOBIIAPUHU YTKA3WII yUyH 3apyp OyiaraH mebEpuid
TEXHUK XYXOKaTlapHU Tal€pialll Ba KIMHUK CHHOBJIApPHM YTKA3uIlra pyxcar
OJIMIIL.

Tankuxkor odbexTH cudaruaa Lagochilus Inebrians sa Glycyrrhiza Glabra
YCUMITMKJIapU, TIWLUPPU3UH  KHUCJIOTACH, JIArOXWJIWH Ba YHUHT  aIleTul,
OCH3WIUACH Ba M3ONPONUIUACH Xocwiaaiapu, N-TMOJTUBUHUIIUPPOIHIOH,
CYNPaMOJIEKYJISIp KOMILIEKCIIapU OJIMHTaH.

TaakukoTr nmpeaMern OHOJOTUK (Paosi OUPUKMATAPHUHT (PUIUK-KUMEBHIA,
PEOJIOTHK ~ XyCyCHSITJIapy, Ouonoruk (aoyumrd Ba JIOPH  MAKIJIAPUHH
CTaHAapTIIAIl, TEMOCTATHK JOPH NpemnapaTiapuHy sIpaTUIlaH noopar.

Taagkukor  ycymaapu.  [luccepraumsnga — uHAMBHAyal — AU-  Ba
TPUTEPIECHOUJIAPHU aKPATUO OJUII Ba TO3aJ1alll YUyH 3KCTPAKIUS YCYJIU, FOKOPH
camapaiy CYIOKJIMK XpomaTorpaduscu, ra3 xpoMaTorpaduscH; sHTU OJUHTaH
MOJTAJIAPHUHT KUMEBUH Ty3WIUIUIAPUHU aHUKJIAM YIyH QU3UK-KUMEBUN TaxJIHIT

8



yCyJUIapH: ynpTpabunadia, UHPPAKU3NIT CHEKTPOCKOMHUS, AMP
cnekrpockonusicu, Chem Office 9.0 Ba Hyper Chem nporpammanapura
acocjaHraH KBAHT-KMMEBHM  M3JAHUII  yCyJUIapW; JIOPU  BOCUTAJapUHU
CTaHjapTiam Yy4yH pnaBiar (apmakomess cudar HazopaTH Ba OHOJIOTHK
ycyJutapjaH ¢hoigaaHuiraH.

TaagKMKOTHUHT WIMMI SHTWINTH Kyluaaruiapaad nuoopar:

JArOXWJIMHHUHT SHTM apOMATHK alleTaJUIapyd CHUHTE3 KWIMHTaH Ba OXUPTH
MaxcCyJIOT YHyMUTIa KaTaau3aTopJap TAbCUPU aHUKJIAHTaH;

JArOXWIMHHHMHI alleTHJI Ba M3OMPONWINAEH XOCHJIAJAPUHUHI T'€MOCTAaTUK
daommuru O6mnan ypuHOOcapJIapHUHT TaOWaTH Ba SPKUH TUIAPOKCUI TYpyXJapu
COHHU Opacuaaru OOFJIMKIUTH aHUKJIaHTaH;

MIMLMPPU3UH  KHUCIIOTaCM Ba YHUHI MOHOAaMMOHUWIM Ty3W OuiaH
JArOXWIMHHUHT SHTYM KOMILJIEKC OMpPUKMaliapy OJIMHTIaH;

[JIMOUPPU3UH  KHUCJIOTacM Ba YHHUHT Ty3Japu OWilaH JaroXWJIMHHUHT
CYIpaMoOJIEKYJIIp KOMIUIEKC OHpUKMalapy CyBJIM OSpUTMajapuja MHLEIUIIP
TY3WINLI, TYPFYHJIUK Ba TEPMOJMHAMUK XYCYCHUATIApU OMJIaH, KOMILIEKC XOCHII
KWJIYBUM KOMITOHEHTJIap HUCOATH Ba yJIAPHUHT KUMEBUN Ty3WIMILUTA OOFIUKIUTU
AHUKJIaHTaH,

KOMIUIEKC OMpUKMAalapHUHT CYBIIM 3pUTMalIapy PEOJIOTUK XYCYCUSTIApUHU
AHUKJIAll OpPKaJM, JIOPYM BOCUTACMHU MMUIIEIIAa WYUTa KUPULI Kapa€HW CUCTEMA
SHEPIUsICU IOTYFU OWjiaH OOpUIlId UCOOTIAHTaH;

CUCTEMa JHTpONUsAcH (MULEISAP XOocwiajnap Y3-Y3uJaH TAIIKWIIAHUIIN),
MEXMOH MOJIEKYJaCl TY3WJIUIIM Ba (PYHKIUOHAI XOCIHUIUra OOFIMKIHIH,
[NIMLMPPU3UH KUCIOTACH MOJEKynajapuaaH nOopaT MULEUIAJApHUHT TY3UJIMII
*apa¢Hura MyBoQUKIAIITUPYBUU cu(aThia TACUP ITULIU UCOOTIAHTaH.

TaagKNKOTHUHT aMaJIMil HATHXKACHU KyWuaaruiapaaH uoopar:

2 Xun TypAard reMOCTaTHK JOPH BOCUTAJAPUHUHI CyOCTaHIMAICH Ba JIOpU
HIaKJUIapy, Tepopall KyJulamira MyJKajslaHraH (Ta0JeTka) Ba BeHa KOH TOMHUpPUTa
ro0opunaguran (2mna ammynana 0,15% sputma) nqopu makiiapy Uiad YMKUIITaH.
«'munarun» Ba «JlaroBun» cyOcTaHIMsuIapy Takpuba CHHOB NapTUSCUHU
ommHTraH. «['mmmarun-0,005T tabnerkancu Ba «0,15% JlaroBun spuTmMacu» A0pu
MAKJUTApUHA TaXpuOa CUHOB MapTUSIIAPU OJMIN Wynra Kyuwirad. JlaroBuH
(0,15% sputma) Ba ['munarun (Tabnerka) 1OpH MAK/UIAPU YIYH KIMHUK CHUHOBIJIAP
YTKa3ulira pyxcar OJIMHIaH. [JMUMpPU3UH KHUCIOTAaCUHU OJUINAA OpaJIUK
MaxCyJIOT XUCOOJIAHTaH TEXHUK MaxXCyJIOTHHU OJIMII WYJra KyHuiras.

TaagkuKOT HATHKAJIAPUHUHT WINOHWIWINIHM YJIAPHUHT 3aMOHABUU
(GU3UK-KUMEBUHN TAIKUKOT YCYJUIAPUHU KYJIJIAHWUJIUIIM, OJMHTaH HATHUKAJTaApHUHT
aManuéTra Ky UIaHUIUIIN, HaTHKaJIapHUHT PecryOnnka Ba qyHE Mukécuaaru oup
KaTop WIMHI amanuil KoH(epeHUusiapAaru TakKAUMOTH, PEHLEH3UsIaHaJAUTraH
KypHaJjutapJia d4om JTHIWIIK, XaMmja OJIMHTaH HWXTUpOra TMaTeHTIapu OwiaH
TaCJIMKJIaHTaH.

TagKuKOT HATWKAJTAPUHUHI WIMHHA Ba aMaJiMi aXaMHMATH. TaakuKOT
HATWKAJTAPUHUHT WIMHH axXaMHSITH IIYHJAKW, JIATOXWJIWH Ba TJIMLHAPPU3NH
KHCIIOTaCH Q@XpaTUO OJIMHTaH, JArOXWJIMHHUHT KATOp XOCWJaJlaph CHUHTE3
KWJIMHTAH, yJlap acoCuAa SHIU CYINpPamoJeKylsap KOMIUIEKC OupHKManapu
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oJvHTaH. JIaroXuinmH XOCHUJIATApUHUHT TeMOCTATUK (haoJTUKIIAPH YPTaHWIITaH Ba
y KUMEBUN TY3UJUIIUTa OOFIMKINIYA aHUKJIAHTaH. BUpUKMallapHUHT TYy3WIMIIA
Gu3UK-KUMEBUI Ba MaTeMaTHK ycyiuiap €paamuaa Tacaukianrad. Kommiekc
OMpUKMAJTapHUHT  PEOJIOTMK  XYCYCUSITJIapUHM  VpraHuil  HaTHXKacHla,
OMpUKMaIapHU MUIICIUIAP XOJaTH BOJOPOaA Oofjap Ba ruapodob-ruapodod
TabCUPJIALIUIILIAP OPKAIA MyBO(GUKIAIITAHINTY KYPCATUIITaH.

NimHuHr amanuii axaMusTH OJMHTAH CYNpPaMOJIEKYJIsip KOMILIEKCIap
acocujia caMapaliy reMOCTaTUK Jopu Bocutanapu «l nunarun» xamaa «JlaroBuny»
Ba yIapHUHT Jaboparopus XamJa CaHOaT perjiaMeHTIapu, JIOpU MIaKJUiapu
«I'mamarun - 0,005r  Tabnerkanapw», «JlaroBun 0,15% sputmacu»  yuyH
Baktunuanuk ®apmakores Makojacu WIUIA0 4MKWIIU, Oy 3ca y3 HaBOaTHaa
reMOCTaTUK JOPU BOCUTAJIAPUHU CaHOAT MHUKECHAA UIUIA0 YUKAPUIIA UMKOHUHU
oepaau.

TagKMKOT HATHKAJAPHHUHT SKOPHH KWIMHHIIH. Y CHMIHKIApIaH
O6unosnoruk ¢aosi TEPIECHOUIIAPHU AXKPATUO OJIUII, TY3WIHIIK Ba (HaOJUTMKIAPUHU
aHUKJIAII HATH)KACHJIA SIHTU caMapalid FeMOCTATUKIIap UIUTA0 YMKHUIIT aCOCH/IA:

BEHAa KOH TOMHUPHM WYHUTra KYJUIAaHWIQJWTaH reMocTaThk «JlaroBun» mopu
BOCHTACH YuyH Y36ekucTon PecryGmukacu MHTeIEKTyan MYIK areHTINTHHUHT
uxtupora nareHtu (04.12.2013 ., NeJAP 04806) onmunran. I'emocTaTuk BOCUTa
NapeHXUMATO3 KOH KETUIIIHUA TYXTATUIIJA UIILIATUII YIYH TaBCHUs KUJIMHTaH,

«'munaruny» CcyOCTaHIUSACH acocuaa KOH TYXTaTyBUM I€éMOCTAaTHUK ILJICHKA
yayH V36ekucton Pecrny6inmkacu MHTeIEKTyall MyJIK areHTIMTHHUHT HXTHPOra
natreHty (13.10.2015 i#., NeIAP 05109) onunrasd. Spatwiran maxajuidid A0pU
AKJIM KamWwuisip Ba KOH TOMHUpJApJaH KOH KETHUIIMHU  TYXTaTHIIJIA
dolianaHuIras;

SJUTMFJIAHUIITA Kapiiu Kyutanunaauran «I numupam - 0,051 tabnerkanapu»
y4yH KIMHUK CHUHOBIApW YyTKazuiraH Ba «[nummpam» cyOCTaHIMSICH y4yH
Bakruauaimk ®dapmakones makonacu 42 Y32369-2013 (18.10.2013 i.,) unuiad
YUKWJTaH Ba TacAuKJaHTaH. SlpaTwiran mpemnapaTr pecnyOnukaga 11y Typaaru
JIOpY BOCUTAJIAPUHUHT UMIIOPT YPHUHHU OOCHUIII UMKOHUHU Oepaju.

TaakuKOT HATHKAJTAPUHUHT anpodamusicn. TagKUKOT HaTWXKamapu / Ta
PeciyOnuka Ba 5 Ta xankapo WiIMHM-amMaluid aH)XKyMaHjapaa Tpe3eHTaIus
Tap3uga 0aéH ATWITaH Ba ampoOaiusaaH yTraH, skymiaaad, «buonorus - Hayka
XXI Beka» (I[Tymmro, 2005); «6™ International Symposium on the Chemistry of
Natural Compounds» (Ankapa, 2005); «CoBpeMeHHbIC TPOOJEMbI OMOXUMHUU H
SHIOKPUHOJIOTUID) (TomkeHT, 2006); «buonorus, YKOJIOTHUS Ba
TYNPOKIIYHOCIUKHUHT J10y13ap0  Myammodapu» (Tomkent, 2006); «TaOumii
oupukmanap kumécu gon3apd myammonapu» (Tomkent, 2009); «IIpobaembl
opranuyeckoit xumuu » (Mockga, 2009); «Renewable Wood and Plant Resorches:
Chemistry, Technology, Pharmacology, Medicine» (Canxt-IleTtepoypr, 2011);
«International Symposium on the Chemistry of Natural Compounds» (Ypymun,
2011); «Knuanveckasi reMOCTa3MOJIOTUSI U TEMOPEOJIOTHS B CEPJIEYHO-COCYAUCTOM
xupyprum» (MockBa, 2013); «buoopranuk kum€ (aHU PUBONKIIAHHIIHN JI0J3ap0
myammosapm» (Tomkent, 2013).
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TaakuKOT HATHKAJTAPWHHUHT IBJOH KHWIHHUIIM. /{uccepranus mMaB3ycH
6yitnua kamm 40 Ta WIMHI MIIM YOI STHITAH, UIyNapAaH, Y36EeKHCTOH
PecrryOnukacu Onwmii atTecTanuss KOMUCCHACHHHUHT JOKTOPJIMK JHCCEpPTAHsIIapy
acoCHi WIMHIA HATYOKaJIAPHHM YOTI STHII TaBCUS dTHITaH UIMUI Hampiaapaa 11 ta
MaKoJIa, )KyMmiaaaH, 9 tacu peciybnuka Ba 2 Tacu XOPIDKUN KypHaJIapa Harip
ATHIITaH, 2 Ta MATeHT OJIMHTAH Ba 2 Ta CaHOaT perjaMeHTd Ba outra BOM unuiabd
YUKUJITaH.

JuccepTaMsTHUHT TY3WJIHMIIK Ba Xa)kMH. /[uccepranus TapkuOW KHPHIIL,
ertuta 000, Xysnoca, doipanmaHunaTad agabueTiap pyixatm Ba WIOBAJIApAaH
nbopar. JluccepranussHUHT XakMu 182 OeTHU TAIIKWII 3TraH.

JIUCCEPTAIIUSIHUHI ACOCU MA3MYHHU

Kupum kucmuaa nuccepranus MaB3yCUHUHT A0J3apOJIUTY Ba 3apypUAIIUTH
acocyiab OepwiraH, Makcaj Ba Bazudanap, IIYHUHTIEK TaJKUKOTHUHT OOBEKT Ba
npeaMeTu udojanaHraH, TaJAKUKOTHUHT pecnyOiimka (aH Ba TEXHOJOTUSIIAPHU
PUBOMIIAHTUPUII UYHATUIIUTA MYBO(DUKIUTH KEITUPUITAH, TAAKUKOTHUHT UIMUAN
SHTUJIUTH Ba aMalluii HaTwkajgapu OaéH KWIMHTAH, OJMHTAH HATWKaJapHUHT
UIIOHWIMJIUTU aCOCJIAaHTaH, HATWKAJapHUHT Ha3apHhil Ba amMalluii aXaMHUSITH O4Yu0
Oepuiirad, TaAKUKOT HATWIKAJIAPUHUHT aMaluETra KOpUH HOTUII pYyHXxaTu
KEJIITUPUJITAH, YOIl ATWITaH HIUIAp Ba JUCCEPTAUMSHUHT TY3WIUIIM TYFpUCHIIA
MabJIyMOTJIap KEITUPUIITAH.

Huccepramusauar «Lagochilus Inebriansy Ba «Glycyrrhiza Glabray Typu
yCUMJMKJIApH M- Ba  TPUTEPHEHOMUIAPH  TY3WJIMIIM, OHOJIOTMK
Xycycusitiiapm» 1e0 Homiianran oupuHun 600uma, Lagochilus ounacura mancyo
VCUMJIMKIIAp,  yJApPHUHT  TapKajullk, KUMEBUM  TapKUOM  TYFpUCUIATH
MabIyMOTIap KENTHUPUITaH. JIarOXWIMHHUHT XOCWJIAJIapy Ba yJApHU axpaTud
OJIMII yCyJUTapu, KUMEBHM MOAMQPUKALNS KWK Xamja IUPUHMHS YCUMIIHTH,
YHUHT WIIW3U KUMEBUN TapkuOu, acocuid TputeprieH riauko3uau - 'K Ba yHUHT
Ty3Jdapu TY3WIWIIH, TpaHcopmaruscu, OuoNOTHK (HaoIMrd Ba  YHUHT
TY3JapUHUHT KOJUIOMJ-KUMEBUN XYCyCHSTIIApU Xamja JOpH MOJJaiapu OuiiaH
KOMIUIEKCIIapU TYFPUCHUIATH MabIyMOT/Iap Oa€H KUITMHTaH.

JuccepranustHuHT «I'emocra3s cucremMacu Ba reMoCTaTaukK
npenaparjap» 1e0 HOMJAHTaH WMKKWHYM O00OWJa TEeMOCTaTHK Mpernapatiap,
YIAPHUHT TabCUP MEXAHM3MJApU Ba TEMOCTa3 >KApaEHUHHUHT OY3WJIHII
XOJIaTiapy TYFpUCUIArd afabuETIap mapxy KeITUPUIITaH.

HucceprauussHuar  «Marepuajiap, mapouTJap Ba TAAKHUKOTHUHT
3aMOHaBUH ycyJuiapu, 0Mo0ruk (pao/utuk» 10 HOMJIAHTAaH y4YMHYHM Oo0Oumaa
auccepTalusHu Oaxkapuinjga QoiganaHWwiIraH maTtepuaiiap, peakTHBIAp, FOMKA
KaTjiaM XpoMaTorpausIcu yuyH HILUIATUITaH cCUCTeManap, aKpaTull yCcyJjulapy Ba
JArOXWINH OWIaH TIMIHUPPU3UH KucioTtacu (YHMHT Ty3JIapu) HH TO3aJall,
VIApPHUHT XOCWJIAJAPWHU OJIMIN, XamjJa TeMOCTaTHK (PAOJUTMKHU aHUWKJIAIl Ba
MUKIOPH TaXJIUJ yCYJUIapyu TYFPUCUIATH MAbIyMOTIIap KEITUPUIITAH.

HMucceprauussaunr «J/laroxuaud, 'K Ba yHMHr Ty3jaapuHH ampaTud
OJIUII, JIATOXWJIMH XOCWJIAJIapU CUHTE3W» /1e0 HOMJIAHTaH TYpTUHYH 000mna,
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CapXyUUIaHTUPYBYM Jlaroxwiyc YCUMIMTHAAH JATOXWIWH JUTEPHIECHOUIUHU
axpatu0d onum ycynuHu TakoMuutamtupumi Ba TI'K cuman 'K Ba yHuHr
Ty3JapUHA  OJMII  TEXHOJOTMK  CXeMacH, JIarOXWIMHHUHT  MOHOTHJIpAT
KPUCTAIMHUHT TY3WIHILIHA Ba YHUHT apOMATHK aleTajlapy CUHTE3U KEITUPHUIITaH.
CapxyuutantupyBun Jlaroxmwiyc YCUMIMIUIAH JArOXWIMHHM aXpaTuO OJIMII
YCYJIUHU TaKOMUJUTAIITUPUII >Kapa€Hu HIyHJaH MOopaTku, AuxjopsTtanigan 13-14
KailiTa pereHepanus KwiMmacaaH dovgananuiran (ontuman 10-11 kaidta) smekTp
SHEPTrUSICUHUHT, SPUTYBUYM MUKJIOPUHUHT XaMJla YMYMHI SKCTPAaKUIMs BAKTUHUHT
TEXKaJTUIINATA OJIUO KEJTaH.

JlaroxuiuH aneToHja KaiTa KpUCTAIUIaHAAW Ba TypJd XWJI 3pUTyBUHIIapAa
KaliTa KpUCCTaJUIalll HAaTWXKACUIA UKKW XU TY3WJIMIITa 3Ta KpUcTaaiap: CyBCU3 Ba
MOHOTUJpAT MIAKIUIApU XOocud Oynaau. JIaroXuiamH KpUCTAJUIAPUHUHT PEHTTEH
TY3WIMII TaxJIWIW HaTwkanapu npodeccop HMoparumo b.T. Oomuunuruna
ypranwirad. JIarOXWJIMHHUHT ~ MOHOTHIpAT  TY3WIMIIJAArd MOHOKPHUCTAIIN
allETOH:TOIYOJ:3TaHO PUTYBUMIIAPH apanammacuia OJIMHTaH.
MOHOKPUCTAITHUHT TY3WIHIIM peHTreH Ty3wmmu Taximwin (PTT) ycynu
épaamuia ypraHuiras.

JlaroXWJIMHHUHT MOJICKYJIAp XalKacujaru ypuHoocapiap MabiyM KOHYHUST
acocuia y3rapub OopaauraH apoMaTHK ajibJerujjiap OujaH peakiusCH Iy
KyHrada YypranwiMmarad. [IIyHUHT y4yH JaroXwiMHHUHT OHp KAaTOp apoMaTHK
anpaerujyiap OWIaH peakius MIApOUTIAPUHUA YPraHull KH3UKAPIU OYiraH.
JIarOXWJIVHHUHT apoOMAaTHK aneTaulapy CUHTE3M YMYMHM CXEMacH KyWHaa
kentupuiaran (1-cxema).

CH,OH

) CH,OH CH,OH
CH,OH CHO
+ 4....4.....................4.>
HO R 1@ R, R .
HOH,C 1 R
2

by epna R:Ba R, - OH, -OCH3;, -OC, Hs ,-Br. (“1- “8)
1-cxema. JIArOXMJIMHHHHAT APOMATHK ALETALJIAPH CHHTE3H yMyMHUIi CXeMacCH.

JIaroXUJIVMHHUHT apOMAaTHK aleTaJlapd CHUHTE3WJa apoMaTHK Xalikaaa
ypunbocapaap cudaruaa Typiad XWil alTKOKCHI TypyxJjap OyJiraHjaa Katajiu3aTop
cupatuaa xouu. H,SO4 apomaTuk Xalikaga THAPOKCHII Typyxu OYiraHjma sca,
CYBCHU3 MHUC CyJb(aTHU KYJulaml MakOyl SKaHJIMTU KypcaTuirad. bapua cunHTtes
KWIMHTAaH apoMaTUK aleTajUlapHu To3ajalljla KOJIOHKAIM XpomaTrorpadus
ycynuaaH (Qoipananwirad. l-kanBanjga yJdapHUHT alpuM  (QU3UK-KUMEBUN
KaTTaluKiIapu kentupuiarad. CHHTE3 KWIMHTaH MoananapauHr Ty3wmmu K- Ba
I[IMP-cniexktpiiapu acocuia TaCIUKJIAHTaH.

Jlaroxwmua  aneramutapunuar  MK-cnekTtpnapuma  acocuit  TeOpaHuUII
qactotanapu 3300-3400 ¢’ coxamarn KEHT eKa IIAKIHAa HAMOSH Oymub, Oy
JAroXWJIMH MoJiekynacuaaru 15,16-xonatnapunary MoJieKyJianapapo BOAOPO.
Oofiap XOCWJI KWIWIIAA HWINTUPOK AOTraH THAPOKCUI TYPyXJAPUHUHT BaJCHT
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TeOpaHUIIITIAPHUTa TETUILIH, (PEHOJ XATKATACUTH TUAPOKCHII TYPYXJaPHUHT BAJICHT
TeGpannnuiapy 3200 cM ™ coxana Ky3aTHnanu (4-8 GupukMaap).

4-8 monnanapaunr [IMP-cnexrpnapuaa 0,80-0,90 M.y. coxamard CHHTJIET
kypunuimgarun curHamiap Cg Ba Ci;9  METWI TYPYXJIAPUHUHT TPOTOHJIApUTA
terunuid. 3,4-4.0 m.y. coxacuaa JaroxuauHHUHT Cis, Cig 1 Cig XOJIaTNIApaaru -
OCH,-rypyxJapu IpOTOHJIApU CUTHAIapu Oyica, 5,5 M.y. coxacuja y4jaMyu —
CH, rypyxu NpOTOHJIapY CUTHAJUIAPU Ky3aTUIIA/IH.

1-sxkaaBaJ
3,18-0en3unuaen-15,16-nuokcu-9,13-3mokcuaad aHIAPHUHT aiipum
(pU3UK-KHMEBUH KAaTTATMKJIAPH

No Ar *Rs Karammzatop | Teyox, °C YI;/ZM
2 @ 0,73 H2S0, i 55
(KOHII.)
H,SO, ]
3 Haco@ 0,26 i~ 60
OCH,

4 ijH 0.50 (S;BSC(;;) 136-137 35

5 on 0,38 CuS0, 138-139 27
o (cyBcus)

6 ij”' 0,45 CUSOs 1 150151 | 25
(cyBcu3)

7 ijw 0,41 CuSOs | 167-168 | 30
(cyBcu3)

8 ©/°H 0,40 CuSO, 173-174 | 36
(cyBcu3)

*CucreMa: MeTaHoI:aeToH (2:1)

TaaKMKOTHUHT HaBOaTHarn OOCKUYK/IA JAarOXWIMHHUHT alleTUIT XOCHIIallapy
CHUHTE3U amalra Ommpuwinu. Anabuérnapaard MabiyMOTJIapAa JaroXUJIUHHUHT
TETPAALETWJI XOCWJIACH CUHTE3U TYFPUCHUIA MABIYMOTIAp Kyl y4pauau, JEKUH
YHUHI MOHO-, JH- Ba TpHALETWI XOCWJIAJIapu acoCaH YCHMIMKIAPAAH
xpomaTtorpadus ycyiauga axpaTHO OJMHTAHJIWTH TYFpPHUCHIA MabJIyMOTIap
kentupuiarad. LyHUHT yuyH OU3 JTaroXujinHTra CUpKa aHTHJIPUIN TabCUP ATTUPHO,
YHUHT TETPAaALETHW XOCWJIACHMHU CHHTE3 KWIAUK. YHHM IOMIIOK THIPOJIA3ra
yupatuO, KOJOHKaJUM XpoMaTorpadus ycyiauaa MOHO-, [IW- Ba TpUALETHI
XOCUJIaJIapy aXXpaTuO OJIMUIIHU aMaira OLIUPIUK.
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buonoruk ¢daon mommanapHUHT (DAOJUTMTHHU CYBIM MYXUTAA YpraHUII
MyXUM axamustra sra (MHCOH opraHu3MuHUHT 60-75% HH CcTpyKTypajgaHraH
CyBIaH ubopar), WyHUHT yuyH Ousra ['K Ba yHUHI Ty3mapuHHU aKpaTHO OJUII
OwraHn Oup KaTopja, yjlap acocuja OJUHTaH CYIpamoJIEKyJsp KOMIUIEKC
OupUKManap CyBJIHM SPUTMAIIAPUHUHT aipuM (PyHIaMEHTAJl KUXaTiaapu Ba (HU3UK-
KUMEBUN XYCYCHUATIAPUHU VpraHuin xam 3apyp sau. OnuHran HaTwkamnap V3
HaBOaTUJa caMapaiu, IOKOPH TEXHOJIOTMK, KEHI TabCHp JOupacura sra Oyiarax
reMOCTaTUK JIOpU BOCHUTAJapHU HIUIa0 YMKHUINAA WIMHE acoc OYnubd Xxwus3mar
KHUJIQ/IH.

Typaun xun Ty3wmmra s3ra Oynaran Ouonoruk (aon OWpUKMaTapHUHT
TabCUPUHU KyYaWTHPHUIN MaKcaawaa, yJapHU KUMEBUU yCyJUIapiaH:. >KyMJjaJaH
Ty3JapuHUd oMl (arapaa Oy YJapHUHT acOCUM OHMOJIOTHK (DAoJIUrura TabCcHUp
KypcaTrmaca), KOBJICHT Ba HOKOBAJICHT OOFJap XOCWJI KWJIYBUM MOAAaJIap OuiaH
MoAU(pUKALUS KWIWII, TUOOMETHA WIUIATUINTA pyxcaT OdTWITaH MOJHUMEP
MOJJIajiap/laH  TPAHCIOPT areHtu cudatuaa GoHJalaHuIl; TYpiad  XHI
KyHUMOJICKYJIAp TallyBYd Mmojjaidap (urana) cudaruaa MUKIOASKCTPUHIIAD,
KpayH »QupiapujaH Ba OXUPrH YH Wuin wuuaa amuduin taduatiu TaOuui
oupuxkmanapnan, xycycan 'K Ba yHUHr Ty3napuman KeHr (oigaraHHUIMOKIA.
Manbiaym O6yaran gopu Bocutaiapu (HOCTEpOU]I SJUTMFIAHUIITA KapIii BOCUTAIAP,
pOCTariaH/IuHIAp, Ypalwiap) acocuaa SIHTM JOpU BOCUTAJAPUHM  OJIMINJIA
TallyBYd (TPAHCIOPTHPOBKA KHIyBuW) cudatuna 18 B -rimiuppusud KUCIOTacH
TakIu( KUIHHTaH.

bynra acoc cudarnma sca komruiekc Xocun KwiyBun 'K TapkuOuma
rupodui (JOpyu BOCUTACHHU OOFJIOBYM KHCM) Ba THIPO(oO (TpaHCIIOpTUPOBKAra
XKaB0oO OepyBUM KWUCM) KHUCMJIAPUHUHT MaBXyHJIWrd OyiraH. BusHuHr acocuii
OOBEKTIMHU3 JIAaTOXWJIMH Ba YHHHT HW3ONPOMIIHICH, aleTUl Ba OCH3WIUACH
XOCHUJIaJlapy CyBJa EMOH SPUWINA. YJAPHUHT CYBJIa SPUUJIUTAH KOMILUICKCIAPUHU
OJIUII yYyH CONIOOMNM3aIs KWayBuM areHT cudatuaa 'K Ba yHMHT MOHO
(aMMOHMIIN, KAJTMIAIH, TIMTUIAIIN) Ty3JapuaaH QoiilaJaHuIra xapakaT KUJIUHTaH.

FOxopunarmnapau mHoOaTra ojiran xosjaa, ymoy 6o6na, 'K vu axparud
OJIUII YCYJUTApH, TO3AJIAII TEXHOJIOTUSACH, YHUHT TYy3JIApUHH OJIHII MAPOUTIAPUHH
W3Jall Ba JIATOXWJIWH OWJIaH CYMpPaMoJeKyJsp KOMIUIEKC OMpHKMaTapHH OJIWII
ycyJuiapu Tyrpucuaa Tyxranamus. 'K Hu mmpuaMus nian3uaan axpaTtuod onuiira
Oup KaTtop WIMHM UIUIap OaFulUIaHTaH. Y JIapHUHT 0apYacHHHU aCOCH TEXHOJOTUK
xapa¢H Oonutanrud Oockuuuaa cudativ, OUpIaM4u SKCTPAKT OJUII Ba OXUPTHU
MaxCyJIOTHH 3apyp KOHAUIUATa4a KYIOJITUPHUIIIAH HO0par.

bornutanFuy TEXHUK MaxXCYJOTHH OKCTPAKTHH KYIOJNTHUPMAacAaH Cyibdar
KHCJIOTa TabCUP STTHPHUO OJHMIN yCynu anmpoOarus KuauHau (2-cxema). OauHraH
TeXHUK MaxcysoT Tapkubuna ['K muar muxmopu 25 % nan 45 % Tamkun Kuiauo,
texHuk ['K (TT'K)an 9-11% ynym Ounan ojMHraH.
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‘ [HIupuaMUs UIAU3WHU MaWgajianl ’

l

‘ Ammuak OniaH UIUIIOB OepuIl ’

l

ODKCTpaKLMsl KAJIUII

punTpnam o
KaiiTa skcTpaknus

KHWJINII

N

‘ DKCTpaKT ’

!

‘ H + uyKTuUpHII ’

!

‘ (punTpaam - KypuTHII - KaJOKJIaIl ’

2- cxema. lupunmus wiausuaan TT'K axapaTud oauin TeXHOJTOTHK
JKapaéHu

2-xkanBanga TI'K HuHT 0ab3u GU3UK-KUMEBUN XapaKTepHUCTUKAIAPH KeITUPUIITaH.
2-KaaBaJ

Texuuk I'K HMHT alipuM PU3HK-KUMEBUH XapaKTePUCTUKAIAPU

No Kypcatkuunap Homnapu Taxaun MabllyMOTIIapH

1 Tamku KypuHUIIN AMopd - KaTTUK JTOHAIOP KYKYH
2 Tabmu EXUMIM MIUPUH TabMITH

3 I'K muxnopu, % 40,0+5,0%

4 Hamnunuk napaxacu, % 5,5+1,5

5 YMymuii Ky MUKIOpH, %o 11,4+0,7

TI'K yuyn «ArpobuoKumé» MUYX Ounan xamkopiukaa «TSh 19783536-
02:2013» umad yukwirad. Mnuta®d 4ukuiaraH TEXHOJIOTHS acoCHaa IIUPUHMUS
WIAN3UHM KalTa unuiamra myspkaianran Kopakanmoructon PecmyOnukacu
bepynnii Tymannga xonnamrad «baxoaup Ba K» XKpa 1,5 ToHHa muknopuaa
TT'K onmuaan.

Omunran TI'K acocupa 'K Ba yHUHT Ty3mapu onvHTrad. Ma3kyp TEXHOJOTHUK
xap€H 'K HM aneroHra sKCTpakius KWIMO OJIMII Ba YHU yYaJIMAILIWHIAH TYy3U
KYPUHMUIIUAAQ YYKTUPHUII, KHUCIOTAadd TUAPOJIW3 KHIWII opkanmu 72-75%
TO3aJIMKJAard MOHOAJIMAIIMHIaH TY3JIApUHHU OJIMILITA aCOCIAHTaH.
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Texunk [auIMpPpPU3MH KHUCI0TACH

1. aneron l 1. ameron l 1. aneron
2. 10% KOH wmeranon 2. 10% LiOH METaHON 2. 25% ammuak
| I'K yu Kanuitam Ty3u | |: ['K y4 muraiing Ty3u j | 'K y4 aMMoRHitH Ty3H I
¢ My3 cupka KiciIoTacu ¢ My3 cupka KHCIoTacu ¢
| 'K 72-75% MOHO Kaluidiiu Ty3u I ‘ 'K 72-75% MOHO MUTHiANK Ty31 ’ | 'K 72-75% MOHO aMMOHHILIH Ty3H |
¢ 80% sraHoNIaH KaliTa KPUCTAILIALL 80% 5TaHOIIaH KaifTa KpUCTaLIa *
‘ I'K 80-82% mono kanmiijin Ty3u ’ EK 80-82% MOHO AaMMOHHIAIH Ty3E|

i ‘ I'K 80-82% monosMTHAIM TY3H
1,5% H,S0, / 1,5% H,S0,
¢ 1,5% H,S0,

E ' THuMppu3uH KucjaoTacu j

3-cxema. 'K Hy mimpuHMUS WIAU3UIAH A2KPATHO OJIMII TEXHOJIOTHK KapaéHu




Onuuran 'K Ba yHuHT Ty3napu Oup Katop (QU3MK-KUMEBHI Ba CHEKTpas
KypcaTKkuuwiap OUJIaH XapaKTepiaHu.
3-’KajBaj/ia yIapHUHT 0ab3U QUHK-KUMEBUHN KaTTATUKIAPU KEITUPUIITAH.
3-KaaBaJj
I'K Ba yHHMHT Ty3JapHHU 0ab3U PU3NK-KUMEBUI KATTAIUKIIAPH

Tamku N
. . T.xaii. /o /p UK Vb
Ne | Mopnanap KYPUHUIIIA °C Ry 0.5% ol -~
M.or.
IMmutupusua OK paHIJIH i 0,07(1NH)* 1042, 1656,
321 wcnoracu (TK) | xyxyn 840 | 219283 1 gl1apyy | ™8 | 2873 2048 | 1
CapuK paHTId i 0,32 (VII) 1042, 1655,
33 | TKMAT +3H,0 KyKyn 894 225-227 0,06 (1) +40 2948, 3239, 251
OK €KH 04 CapHuK 0,30 (VI
34 'KMKT panrimu kykyH | 280-284 | 0.26(11) +36 ]é%i?é’ ;fgz 254
878 0.12(V1) '
OK paHrjIx i 0,30 (VI 1037, 1664
35 'KMJIT KykyH 846 250-253 0.26(11) +36 2041 3410 251
*Cucrema: | —s3tanon:xnopodopm (1:3), Il —meranon:xmopodopm (1:3), I —
cyB:aneronutpwr.aneron (3:4:2), IV — »sranom:xmnopodopm (1,5:3), V — wMeraHom:aneTon

(2:1), VI —cys: aneronntpui:aneros (1:1:1).

I'K Ba yHuMHr Ty3mapuHuHr to3anuk napaxacuan FOCCX ycynu épmamuaa
M30KpaTuKa ycyiuaa, 1Mo I-MaTpuliayiv Ba Yb nerekropiap €paamMua aHUKIaHIx.

ByHUHT y4yH MOJJa MabiyM MUKJAOpradya CYHOJITHPWIAIA Ba SIXIINUIA0
apanaltupuwinG 10 MUHI/MUH. alilTaHUII TE3JIUruAa LEeHTpudyra KWiMHAIU EKU
0,22 MxkM MusHIopanu GUIBTP OpKaIu (GUIBTpIaHAIU. XapaKaTIaHyBUU CYIOK
daza: 35 xaxwm ameronutpmwi, 0,5 XaxkM My3 CHUpKa KHCIOTacu Ba 64,5 Xaxw
ouauctumianrad cyB. Oxkum te3nuru 0,75-1,0 Mu/MuHyT Kuaub OenruiiaHaam Ba
JNeTeKIus Kwinil 254 HM TYJIKAH y3yHiauruaa 16-17 MuH naBoMmaa TaxJIuil
KWJIMHATH.

VWD1 A, Wavelength=254 nm
mAU 8
] MACTK
30 b
25
20
15
10
5 N~
8
- — wn
04 g 3 G /\
5 : T T ———— v
0 2 4 6 8 10 12 14 min|

1-pacm. 80-85% tozamukaaru 'KMAT HuHr XpomaTtorpammacu
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Xpomarorpammaaan kypuHuO typubauku, [KMAT ra terumnuiu acocuil 49yKKugaH
Talkapy OWp Heya KYIIMMYa KUYUK  UYYKKWJIap  MaBXKY. 'H-s1MP
CHEKTPOCKONMACH TaxJIMJIM HaTWkKajgapura Kypa €Haku wMozanmanap: 18Ho-
[NIMLUPPU3AH  KUCJIOTacH Ba KUCMaH TUAPOJIM3ra ydparaH DNIMIUPPU3NUH
KUCIIOTACUHUHT KOJJIUKIApHU, TIUIMUPPET KHCIOTacuJaH ubopaT. YIapHUHT
YMYMHUI MHUKIOPY YYKKWIAp XaXMUHHUHT 1742.5% wu tamkun xkunaau. 'K Ba
YHUHT Ty3JIapUHU KEWHHIHM TOo3ajall OOCKUWIApH KHUCIOTadu TUIPOJIU3 KWINLI,
AUETOHJIM JPUTMAra YTKa3Wil, y4 ajJMalirad Ty3WMHH OJIMII Ba KHCIOTAJIN
TUIpOau3 KuiumgaH noopar Kaiita kpucrayuiam HaTHKacuaa TO3aIMK Japaxkacu
90-92% Hu TamKWI KWIraH maxcyiaoT oyuHaau. 'K éHaku MoamanapaaH Kyja
KuiinHYmK Omnan tozanaHaau. [llynunr yayn 100% rtozanuknaru ['K v dakar
MpenapaTuB KOJOHKAIM XpoMaTorpadus yCyJau acoCHIa aKpaTHUO OJMII MyMKHH.
2-pacmaa 100% tozanukgaru 'K HMHT XpoMaTorpaMmacy KEITHPHITaH.

VWD1 A, Wavelength=254 nm
mAU e

2-pacMm. 100% to3anukaaru FKMAT HUHT XpoMaTorpaMMacu

Typmu xun To3anukmaaru 70-75%, 80-82%, 90-92% u 100% I'K Ba yHuHr
MOHOAMMOHUIIIN Ty3JIapUHUHT OMOJIOTHK (haoJuTMKIIapu Oup-Oupuaan karra Gapk
KUJIMACIIMKIIApU KypcaTWwirad. To3zanam xapaéHnapuga HYKOTUII MUKIOPU KaTTa
OynuImMHM XucoOra OJTraH XoJyija, KeWWHrH uiNaHummapumus yuyH 80-82%
tozanukaaru 'K Ba yHuHT Ty3napuaas doiganaHuIra Kapop Kuiauk.

HuccepranussauHar «CynpamoJsieky/Jasip KOMILIEKCIap, Gu3uK-KUMEBUH Ba
PeoJIOTUK XycycusiTaapu» Je0 HoMJIaHraH OemuH4YKM OoOujpa Taxkpubana
OJIMHTaH MabJIyMOTJIAp, TY3WIUIUIAPHUHT CIIEKTpaJl TaCAWKIAHHUIIH, (HU3UK-
kuMEBUM KaTTanukiaap Ba ['K Ba YHUHT Ty3NapUHUHT JIarOXWJIUH OWIIaH
KOMIUJIEKCIIADUHUHT PEOJIOTHK XYCYCUSATIAPH KEITUPHUIITAH.

4-cxemazma KOMIUJIEKC OWpHKMalapHU OJIMIIHUHT YMYMHH CXeMacH
KeaTupwirad. bapya onumHran komruiekciap onTuk (aon O0ynub, KyTrOmaHraHn
EpYFIUK HYpH TEKCUJIUTUHU YHTa OypyBYM XMCOOJaHAIU Ba KOMIUJIEKCIAPHUHT
yayamu 84% man 93% rava Tamkua Kuigaam (4-kaaBan), CYHOKJIAHHUII
Xapopatiapu mapyajaHum OwnaH  Ky3atwiaradH. KommiekcnapHuar Yb
criexktpyapuaa cyB:cinuptT (50:50) cuctremacuna 251-254 HM TYJIKUH y3YHIUTHIA
'K Monekynacu ariukoH KucMu C XaJKACHHUHT KYIIGOFUHHMHT P-p yTHIINra
MOC KeJlaJuraH OTUIUII MAKCUMYMH Ky3aTUJIaJIU.
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o CH,OH
° LcH,0oH
s ‘ +n
HO

By epa R: H (5-7), NH, (8-10), K (11-13)
4-cxema. I'K Ba yHMHTI Ty3/1apu OMJIaH JarOXWJIMHHHT CYNIPaMoJIeKyJIsIp
KOMILTEKCJIAPUHU OJTUIIHUHT YMYMUIi cXxeMacu

Onunran xomriuiekc Oupukmanapuunr UWK-cnexktpupa I'K  Ba
Ty3JMapuaard KapOoHWI rypyxjapra TeTUIuy BajeHT teopanunuiap 1670-1650cm
coxaja KysaTuica, KoMmIulekcnapaa Oy 60-55cm™ IOKOpHM 4YacTOTalld coXxara
cwpkiIK Ky3aTwiaad. by ['KHUHr Ba yHMHI Ty3JapUHUHI JIArOXWIMH OWJIaH
CYNpaMOJIEKyJISIp KOMIUIEKCIAp XOCKI OVINITUAArd HIITHPOKUHU Kypcataau. 3430-
3380 cM™ coxana TUAPOKCUI TYPYXJAPHUHT BaJIEHT TEOpaHUIIUIAPU KEHT IIaKjAa
HaMOEH Oynumm jJaroxwivH Ba ['K ruipokcrimapuHIHT KOMIUIEKC XOCHIT KUJIHILIA
UIITUPOK KWIHILMHUA KYpcaTaaH.

YHUHT
1

4-xanBaa

I'K Ba yHMHT MOHOAMMOHMJIN, MOHOKAJIUHJIN Ty3J1apH¥ OUJIaH JIarOXUJIUHHUHT
CYNpamMoJIeKyJIp KOMIUICKCJIAPMHUHT alipUM (PU3HK-KHMEBHI KypCaTKHYJIapH

Ne | Komruieknap KS;l};EIl/IIEEII/IHI/I T.g}é}ox *Rg¢ 6?5{"/?) Iégfi th/[, yf)I/OYM

Mout.maccacu (cym)
36 H1F2K Ot 1173175 (0.74(V)|  +12 iggg: ;gig 1| g
37 ﬂliiK Ol 1175178 (0.73(v)|  +16 iggg: ;gig 251 | 925
38 Hl'gK Ociniyn 1180183 0.73(v)| M 1(7)3‘21; ;g?ﬁ 251 | 937
39 ﬂﬂf}g“ Ot capuit vt | 197-200 (0.72(V)| +24 ;gfé: éggg 250 | 90,0
a0 | FEZMT O AP VI | 202-204 (0.72(V)| +20 ;gjﬁ: éggg 250 | 847
a1 | TRMAT - Fomepmoin. |06 07 0 71v)| 422 ;gié 1005 | 250 | 887
ag | TGIT | Ovepmon 1215617 0100 | 424 | laee aaro | %L | 982
| TN o B0 o | B |
" JI- Ff:lg\/IKT Ou carélglégKyKyH, 995 997 (c))'.llzl(ll)) +16 11%1?5,;‘?58’, 251 | 935
*Cucrema: | —atanon : xiopodopm (1:3), Il —meranom:xaopodopm (1:3), V —meTaHoI:a11eTOH
(2:1),

I'K:JI (2:1) xommutekcuauar I[IMP-cnektpuna (ameron: D,0) kyiuparu
pe3onanc wacrortanap kyszatuinagu: 0,5 my. ga Cy; nmarm C-CHjz rypyXHUHT
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NPOTOHJIAPU TPUIUIET KYpUHUIIMAArd curiamiapu, 0,7-0,8 m.y. coxama myouner
curHauiap jnaroxunuH modekynacuparu C, Ba Cygp Hunr CH-CHj rypyxnapu
nporonyapura terunum Ba 1,0 m.y. na I'K munr C, nmaru CH-CHj rypyxu
OPOTOHJIAPUHUHT Xamaa 1,3 M.y. Ja CHHIJeT KYPUHHUIIMAATH CHUTHAJIap
naroxuJIMHHHUHT Cyp HUHT C-CHj3 rypyxuaaru OpoOTOHJIapUra TETHUUIUIUP.
JlaroxunuH MoJieKyJlacujgaru KojaraH Oapya mporonsap 1.0-2.0 m.y. na
Mypakka0 cHUTHaIap KypuHumujgaa Hamo€H Oymamu. 2,8-3,0 M.y. na amneToH
METHUJI TYPYXJAPUHUHT MPOTOHJIAPU CUTHAIUIapu HaMOEH Oymaau. 3,0-4,5 m.y.
coxaja JaroXWJIMH Ba TIIMIUPPU3UH KHUcaoTacu Moliekynanapuaaru -CH,O, -
CHO rypyxJlapuHUHT TPOTOHJIAPUHUHT CUTHAIApU MYpakKkad KYpUHHILIIATH
HamMo€H Oynaau. 5,0-4,5 M.y. na cuHrier kypunumuaaru curtamiap Ci, garu
oJie()MH MPOTOHJIApPra TErHIUTUIUDP.

byrynru kynraa, 'K HMHT rea Xocua KWUJIMIIM Ba COJIFOOMJIM3aLHsIIALI
XyCyCUSITU KaM ypraHuiran Oynu0O, agabuérnapna kam €purtwirad. lyHuHT
y4yH KydH  MOJEKylsp  TaOuuii  OuUpUKMalapHUHT  (QU3UK-KUMEBUUN
XyCYCHUSITIAPUHU, TYpPJIU XUJ THAPOTeILUIapu XOoccanapuuu, my xkymiaaan 'K Ba
YHUHT  Ty3Jlapy JIarOXWJIUH OWJIaH XOCUJ KWITaH  CyIpaMOJIEKYJsp
KOMIUIEKCIIADHUHT FOKOpU OHOJIOTHK (aoJUTMK HaMOEH Kuiuil cababiapuHu
Ypra"Hui MyxuM XucoOIaHaIu.

HuccepranussHUHT ymioy OYyiumu V36ekucton Mummii YHUBEPCUTETHU
kuM€  ¢akynbretn  «llomumepmap  kumécu»  Kadempacu  OIUMIIApU
(mpodeccopnap V.H. Mycae Ba M.I'. MyxamenueB) OuiaH XaMKOPJIUKIA
Oaxapwiarad.  OpPUTMAHUHT  CTPYKTypaJaHUII  >Kapa€HUHU  YJAPHHUHT
KOBYIIKOKJIMUTH YpraHWIl OpKaldd XaM XapakTepiall MyMKUH. Arap sputMmanaa
SPUTYBUYU OUJIAH SPUTaH MOJJAIAPHUHT accolMalusicu pyil Oepca, SpuTMAHUHT
KOBYIIKOKJIUIH  KeCKMH  oprtagu. LIyHWMHr  y4yyH  cynmpaMoJeKyJsp
KOMIIJIEKCIIADHUHT aCCOIMAIaHUII JTapa)KaCUHU aHUKJIAIl MaKCcaauaa yJIapHUHT
CYBIIM 3pUTMaJapUHU KOBYIIKOKJIUTHA YpTraHUJTaH.

Nya/C ) Nya/C

7 4

5 4 2
4 -

N
N W

1 2 A

1 4 Lyt Ay u3

0 0,;)5 0:1 0,:15 0:2 0,'25 0 0,;)5 0:1 0,;5 0:2 0,'25
C,% C.%
a 0
3-pacm. T=298°K(1), T=303°K(2), T=308°K(3) xapoparaapaa I'K 6mnan
JaroxuJuHHUHT 2:1 (a) Ba 9:1 (0) HucOaTAArN KOMILIEKCJIAPH CYBJIU
IPUTMAJIAPUHUHT HUCOMH KOBYIIKOKJIUTMHUA KOHIIEHTPAIUATA OOFJTUKINTH

4-pacmaan  kypuHu6® TypuObauku 'K Owman jaroxunuHHuHr 2:1
HUCOATIarn KOMIUJICKCIApU CYBIIM SPUTMACH aCCOIMAIMSIIAHTaH CHCTEMara Xoc
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Oynran >Kyma IOKOpH, KOBYIIKOKJIWK HaMOEH KWiTaH. YOy cuctemMa Y4YyH
XapOpPaTHUHT OPTUIIM KOBYHIKOKJIMKHUHI Kamaiuiiudra oiubd kenaau. by ¥3
HaBOaTuJa accouuaTiIapHUHr Oy3wmmiiHd Kypcataau. Ammo ['K Ounan
JAroXwiIMHUHT (9:1) KOMIUIEKCH CYBIM JpUTMACH XApOPATHUHHUHI OLIWPUIMILIN
KOBYIIKOKJIMKHUHT XaM oluuiiura oiaubd kenaau. bynman xypunu® TypuOauKw,
KOMIUICKCIap TapKUOWHMUHT Y3rapuiura Kapad ruapodmib-ruipodod Tabcupiap
xaM typauda Oymaau. 'K Ba TKMAT Ounad JTaroXuwJIMHHUHT CYIPaMOJICKYIsp
KOMJIEKC OMpUKMajapu CyBJIU dPUTMAJAPUHUHT KOBYIIKOKJIUKIAPUHU YPTaH Il
KOMIUIEKC TapkuOura ruapodmi XycycusaTra dra MOJJajJapHU KUPUTHII
KOBYIIKOKJIMKHUHT KaMalwmmra oaud kenca, ruapodo0 XxycycusTra odra
MOJJAHUHT  (JIATOXWJIMH)  KUPUTWIMIIK,  KOBYWKOKIMKHUHT  [KMAT
KOBYIIKOKJIUTHTa HUcOAaTaH oOpTHIMHHU Kypcatau. OnuHTaH HaTWKalap
JArOXUJIMHHUHT CynpaMoieKyJsip KOMILJIEKC OMpUKMaTapuHU
MYBOQUKJIAMITUPHUIIIA ACOCHM YPUHHHM BOAOpPOA OoFiap xamja Tuapodoo-
ruipo¢o6 TabCUPIALIUII dTAIJIANIMHA KypcaTtaau. Ym0y HaTHXKaHU TacaUKJIIaIT
Makcaauia MareMatuk Mmojesuiam ycyiau acocuna «HyperChem» Ba «Chem-
Drawy» nmactypiapu €pramujia «aOCOTIOT MYyXUT» MIAPOUTHIA JArOXHJIMHHUHT
'K Oustan X0CHII KWJITaH CynpamMoJIeKysIsip KOMIIEKCIapy XOCHIT OYITUII SHEPTUSICH
xucoOaHraH (4-pacm).

OnuHradn HaTWXKajap JaroXwiMHHUHT 15 Ba 18 XojaTnapaaru THAPOKCHI
rypyxJjapu ounan 'K opacupmaru xocun Oyiaran Bogopoja OOFjiap SHEPTUSICH
HucOaTaH Kuuuk Oynumum kypcarwirad. llapcuMon Ty3wnmunuim Mojaenga
naroxuirH MoJiekynacu I'K Monekynacu xocuin Kuiral XajJKaHUHT HYKa dMac,
0anKy TalKapucuaa *KounamraHiura KypuHuo Typudau.

4-pacm. I'ITMIArMHHMHT MOJIEKYJIACHHUHT XaJIKACMMOH Kypuinu (3Heprusicu
787 kcal/mol)

CynpaMoniekynsip KOMIUIEKC OUPUKMAJIApHUHT CYBJIM SpUTMajapu
PEOJIOTHK XYCYCHUSITIIApUHU ypranuim Hatuwxacuaa, ['K mMosexkymanapu Xocwui
KWITaH MHULeIJIagap Huuura ruapopoOd OpraHuk MOJIEKYJIaHUHT KUPHUIIHA
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MHUIIEJUUIANIAD XOCUJ OYNMHWINNHU Ky4YaWTUPUIIU, TUAPO(HUI MOJCKYJIaHUHT
KUPUTUINIIY 3Ca KHAUHIAIIUIINTA 0JIUO KEJUIIU KYpCcaTUIraH.

[ynunr yuyn mMexmoH mosiekyia ['K Ba yHUHr Ty3napu XOCHIJI KUJTaH
MULICJISIp KaTjiamiap Opalufuia >KOWJIAIIUIIKA SXTUMOJUIUTU IOKOPH OYIUIIN
MYMKHUH (5-pacMm). MaremaTuk XucoOjaliap HaTHXKachaa XaKUKaTIaH Xam,
UKKU KaBaTIW MHUIEISAP KYPUHHUIIAATH CYIpPaMOJIEKYJsap KOMILUIEKC OWpuKMa
TYPFYHJIUTH Ba XOCWJI OYJMIN SHEPruscu IKUXATUJAH, XaJIKaCUMOH
TY3WIHIIHAAH ad3al SKaHIUTUHN KYpCaTraH.

S-pacm. I''TuIarud MoJieKyJJIaCHHMHT MULEJUISIP X0JIaTH

( xocuu oyaum >neprusicn 304.4334 kcal/mol).

Wkku Katinamiaum MHULEISpP XOJATHUHT XOCUJ OYNHII  3HEprusicu
XaJKAaCUMOH XoJlaTra HucOataH ukka OapoGap kam. Illynpaih kunu®
naroxwiMHHUHT ['K Oumnan cynmpamolieKyJsip KOMIUIEKCIapH MOJEN XOJIATUHU
KBaHT-KUMEBUI XucOOJIalIap HaTHXKAcUAa, XaJIKAaCMMOH IIAKJIJIard KOMIUIEKC
OMPUKMAHUHT TY3WIMIIM DHEPreTHUK XUXATIAH MYMKHH SMAaciIUTvMHHU (KyJan
OynMmaraH) kypcatwirad. JlaroxumuHHUHT UKKUTa Mosiekyna 'K Ounan komruiekc
XOCWJI KMJTUII skapaéHu, Oy Tynu Xuil (cpepacuMOH, UKKUA KaBaTIH, SJUTUIICOU)
KYpPUHMILAArM MULEJIANap XOCUJ OYIMIINa OpaluK XojaTr 1ebd XucobiaiMus.
Munenna Xxocun Kuiauil KpuTuk KoHueHTpauuscuan (MXKK) anuknamga
I'KMAT Husr ruapodo0 Xycycustra dra JIaroXWiuH OWIaH OJIMHTaH
komruiekchiHUHT MXKK cu I'KMAT Hukura H©HucOaTaH MacT dKaHIIATH
KypcaTwirad. byHaaH JIarOXUJIMHHUHT MOJIEKYJISIp KOMIUIEKC MYNATa KAPUTUIIMILN
I'KMAT crpykTypanaHuil >xkapaéHura MyBODUKIAIITUPYBYM cuUdATUA TabCUP
KWIMILIMHYA KypcaTaiu.

HuccepraiusHuar «CynpaMosieKyJip KOMILUICKCJIAPHUHT T'eMOCTATHK
aosurnan anmkaam» aAe6 Homutanran ontuHun 600uga 'K, TKMAT Ba N-
HNOJUBUHWINUPPOIUIOH OWUJIaH JIArOXWIMHHUHT KOMIUIEKCIAPUHUHT, JIATOXUJIMH
XOCHJIAJapUHUHT TeMocTaTuk (aoymury, In  Vitro Taxpubanapuna JlaroBuH
MpeNapaTUHUHT KOH KYIOJNUII JKapa€HUra TabCHUPU Ba YHHUHI 3aXapJIdIuK
XYyCYCUATIAPH TYFPUCHUIA MABIYyMOTIIAp KENTUPUIITAH.

22



Bapua OGUpUKMAaJapHUHT reMocTatuk daomwmkiapy Y3P ®A BKH
®dapmaxkonorus Jadoparopusicuaa 6.¢.H. H.JI. Beimosa Oommuunuruga 6axapusiras.
CuHTre3 KwiIMHraH OWUpUKMalIapHH KUMEBHHM Ty3unummra kKapad 3Ta Typyxra
@XpaTUIll MyMKHH: . TJarOXWINH Ba YHUHT U30MPOIMINJIEH, alleTui Xocunanapu (1,
10-24); Il. aaruaponaroxununiap (28-30); I1I. qurepnenona nakronnap (9, 25-27)
xamaa Jlaronen mpenapatu (31). Ku€cmam yuyn JlaromeH mnpemapaTuHUHT
remoctatuk (aomru 100% ne6 kadyn kumnran (5->xaasan).

CH,OH

Tl %:222 C 0 COONa

R0 R0 ’ RO RO
RO16 19 R,0 R,0 RO
1,10-24 9, 25-27 28- 30 31
~~~CHs _0
a M § HC=C~
5-kanBan
JlaroxwJinH Ba YHMHT XO0CHJIAJAPUHHUHT TeMOCTATHK (a0 uTuru
No Ypunbocapnap I'emocTatuk Gaosmk
Rl R2 R3 R4 % CCK

1.1 H H H H 67 130,0+12,6
11.10 a H H 40 157,0+14,8
.11 a a 0 268,1+19,8
11.12 a § § 33 163,7+13,5
11.13 a 0 H 32 165,0+14,7
11.14 o H H H 83 115,0+11,4
11.15 H H H 0 82 116,0+10,8
11.16 H H 0 0 83 115,0+10,5
.17 o 0 H H 84 114,0+10,6
11.18 o H H § 83 115,0+10,6
11.19 o H § H 83 115,0+11,0
11.20 H 0 0 H 83 115,0+11,0
11.21 H 0 0 0 81 117,0+10,6
11.22 o 0 H § 83 115,0+11,2
11.23 § § § H 81 117,0+10,5
11.24 0 § § § 17 211,0+16,0
1.9 H H - - 60 148,0+13.5
11.25 a a - ol 179,016, 5
11.26 H H - - 68 129,0+13,0
11.27 o H - - 67 130,0+13,0
11.28 H 0 - - 57 141,0+13,7
11.29 0 0 - - 66 131,0+12.6
11.30 a - - 33 140,0+13,0
11.31 Hazopar 100 98,0+10,0

*P < 0,01 nazoparra Hucbaran
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JlaroxunmuHHUHAT Oapua XOCWIalapW KaUCHUAUP MUKIOpJAA TEeMOCTATHK
daoyMKka dra. S-)KaaBajJard KENTUPWITaH KaTTaJuKiIapiaH, IIYHH KYpHII
MYMKUHKH, JAroxXwimHHUHT madtomu érunaru 0,5% nu sputmacu 67% daoimmk
HamMmo€H »Tca, yHuUHr Cz Ba Cpg Xonamiapjard THUIPOKCUI TypyXJapuHU
W3OTIPONIIIMJAH TypyXu OwinaH Emwmimu reMocTatuk  (aoumkHuHT  40%
Tymumura onud kenca, keduHru Cp;s Ba Cig THAPOKCHIUIAPHUHT XaM TYiia
U30NPONMWINJIEH XUcoOura EMUITMIIH 3ca (PAOJUTMKHUHT HYKOJIMIIINTa OJIMO KEJraH.

AHTHIPONIAaTOXWINH HHUCOATaH CyCcT TreMmocTaTuK ¢aoumk (57%) HamMoEH
kwica, C3 Ba Ci;g XOnaTjapuHu HM3OMPONUINACHTAa AIMAIITUPWINILINA T€MOCTATUK
daomwmkarHT 33% (11.38) Kamaiinmmra omud kenrad. Jlaroxup3uHHUHT C3 Ba Cyg
XOJATIAPUHHM alleTUJ TYpyXJIapura aJMaIITHPHUIIT TeMOCTATHK (PaoIMKKa Ce3MIapIn
tabcup Kypcatmaran 67% (11.26 11.27). Jlaroxup3uHra H3ONPONHINICH
TYPYXUHUHT KHPUTHIMIIN TeMocTatuk QaoumkHuHr  51%  (I1.25) raua
macapmmura oau0 Kejca, JAKTOH XaJIKaHWHT OYWJIWIIM, SbHU 3,16,18-
Tpuruapokcu-9,13-snokcunadbaan-15-KuCIOTACHHUHT  HATPUMIU  TY3H  XOCHII
OynuImMra, yHUHI Te€MOCTAaTUK (DAOJUTUTMHUHT KECKHWH OpTHUIIUIa OJM0 Kenaau
(100%, 11.31).

Jlaroxwin (I1.1), anruaponaroxwmuu (I1.28) Ba maroxupsun (11.9)
Karopuaard  OUPUKMAIAPUHUHT  TEeMOCTaTHUK  (AOJUIMTUHU  COJMUIITUPHUII
HaTwkacuaa OHHr ¢aod wMojana jJaroxuiauH 67%, naroxup3uH 60% Ba
AHTUAPOJIATOXWIVH 57% SKaHIUTH KYpCATUITAH.

[ysgait KuauO JarOXWIMHHUHT WKKATA €KW y4Ta THIPOKCHILIAPUHUHT
aleTU TypyXJIapura aJMaldiHUIIN TeMOCTAaTHK (aoJTMKKa HIUCOATaH Ce3UIapiu
TabCUP KypcaTMaca Xam, TYpTTa TMIPOKCUI T'YPYXJAPUHUHT TYJia alIMalluHHUIINA
reMocTaTuk (haoJUIMKHUHI HHMcOaTaH mnacaiumura oiaud kenaau. Monekynara
W3OTPONIIACH TYPYXUHUHT KHPUTHIUIIN 3Ca TEMOCTAaTHUK (aoJUTUKKA CaIOWi
TabCUP KypcaTanau, Oy ¥3 HaBOATHIa MOJEKYJIAHUHT TUAPOMOOIUTHHUHT OIIUIITN
OwtaH OOFIUK OYIUIITU MYMKHH.

JlaroxwnmuaauHr ['K Ba yHUHT Ty3napu OWIaH Typiid XWiI HuUcOaTiaplard
OJIMHTAaH CyIPaMOJIEKyJIsip KOMIUIEKCIIADUHUHT SHT ONTHUMAaT HUCOATUHU aHUKJIAIII
MakKcau/a yJIapHUHT CTeU(pUK TeMOCTaTHK (HaoJUTUTH YpraHwirad (6-xaasan).

6-KaaBaAJ

CynpamoJiekyJsip KOMILIEKCJIAp CHYKOHIAPra O0OpWIragan cyHr 60 MmuHyT
yrrad KoH ryxrarum Bakriaapu (Mtm; n=5)

KoHn TyxTam Baktu
Ne [Ipenapat HoMHU oK. % P
1 | Hazopat, mr/kr 360+20 100 -
32 |TKJI; 2:1, mr/kr 160+13 45 <0,01
33 [I'KMAT: JI; 2:1, mr/kr 85161 24 <0,01
34 |T'K:JI; 4:1, mr/kr 165+14 46 <0,01
35 |TKMAT:JI; 4:1, mr/kr 100+10 28 <0,01
36 |I'K:JI; 9:1, mMr/kr 185+16 51 <0,01
37 |TKMAT:JI; 9:1, mr/kr 120+12 33 <0,01
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OnuHraH HaTWXaJlapAaH OJMHTAaH KOMIUIEKCTIap OupukManap Tabwath Ba
HUCOATHIAaH KeJIUO YMKKAH XOJiJa KOH KeTHIIl BaKTUHU 2-4 MapTa KUCKapTUPHUIIU
anukynanrad. Jlaroxunua (JI) 6mnan 'KMAT acocuna oauHTaH CympaMoJIeKysp
KOMIUIEKCTIap IOKOpH (PaouIMKKa 3ra SKaHJIWIM aHUKJIaHraH. Maxamimid KoH
TYXTaTyBYM JOPU BOCHTACHHM SPATUII YUYyH, KOMIUIEKCIAp H4YMJia SHT (aos
oynran Hucoatr ('KMAT:JI, 2:1), maptiu paBuniaa «[ mumarun» n1e6 HoMIaHIU Ba
9yKyp (papMako-TOKCUKOJIOTHK W3JIAHUIIUIAP YYYH TaBCUS KWIMHAU. «[numarvsy»
cyOctanmusicu yauyH BOM wumnad yukuiaau Ba 3apyp OYIraH KIMHHUK OJIU
(hapMaKko-TOKCUKOJIOTHK Ba TEMOCTATHK (DAOJUTMTHHH AHUKJIAIl YYyH MaxcCyc
Taxxpubanap oaud Gopuiras.

«['nmunarun» cyOctaHuusacu OyWrM4ya OJMMHTaH HAaTHXKajdap acoCHa YHHUHT
tabyeTka gopu mmakiu TapkuOou (I'munmarmna Ttabmerkanmapu -0,005r, mepopain)
unuiad uukwima.Bakrnauannk ®apmakoness Makomacu (BDM) nolinxacuHA
UII1a0 YMKUII YIYH 3apyp OViran craniapt Taxpubanap YTKa3uiraH.

Kymuunuk xonaTiapjaa MapeHXUMaTo3 KOH KETHIIWHUHT OJITUHU OJIMIII
yUyH Mepopajl KYJJIaHWIAJWraH JOpU WIAKIIApU, KOH TYXTATHII BaKT Opajufu
KarTa Oynrannuru ca®abnu 3apyp reMoctaTuk camapaHu Oepmaran. Illynunr
yUyH, OoJaTAa ymlOy XoJjaTiapja BeHa KOH TOMHUPHU OpPKaIM KYJJIaHUJIaJIUTaH
npenapariap wunuUiaTwirad. PecrmyOnMkamusna BeHa KOH TOMHUPH — M4Mra
KYJUTaHUJIQJUTaH caMapalid KOH TYXTaTuIl Xycycustura 3ra Oynran Jlaromgen
(JIaroxunuH Xocuiiacu) JOpW BOCHUTACH MIUIA0 YUMKWITaH. AMMO, YHUHI CHUHTE3
KWIHII Kapa€Hu Ky MUKJIOpAa SHEPTHs Tajald KUJIUIIN, KUMMAT SPUTYyBUYMIap Ba
KaTaJqu3aropiap KYJUIAHWIHIIK, yHyMH KamOynran (Oounitanruumgan 10-12%)
xamaa Oem Oockuyman uoOopar. UIyHMHT y4yH JaroxXwivH acocuja HucOaTaH
ap30H, CyBJa HpyBYaH, caMapajd KOH TYXTaTyBUM BOCHTa SIpaTUIl J0J13apO
xuciobnanrad. CyOCTaHUUSIHM OJIMII TEXHOJIOTMK >kKapa€HU cojaja, EHFUHJIAH
xaB(cu3 Ba ap30H OYJIUIIN HA3apJa TYTUJITaH.

Mabaymkn, THOOMET amanuéTuaa KYJJIaHWIAIUTaH MOJuMep OOFIIOBUMIIAp
acocaH JIOpU BOCHUTACHHUHT JPYBYAHJIMTY OIIUPYBYH cH(aTHAA UILIATHIIAIH.
Mynaait momumepnapaan oupu N-nomuBunuanmupponuaon (I[1BIT) xucobmananu.
Kyiiumonexymsip  [IBII  sputmacu  TuOOMETma  geTokcukaHt  cudaruma
KYJUTaHWJIaIM Ba MHCOH TaHacuJaH 2-3 KyHJa TYIWK 4ukuO keragu. Komrekc
omumt  y9yH wmosekysssp wmaccacu 800012000 JI tenr Oymranm I[IBII nman
dorinananunau. [IBII OunaH NaroXuJIMHHUHT KOMIUIGKCH KyWHaaru S-cxema
Oyiinya OJMHTaH.

CH,OH
CH,OH

(@)
CH,OH
(e] _ 2
‘PCHZ—(IJH—]n_ N CH,OH +CH2?H_]_n ) ,,x||-|
N 0] . N o- o)
T g
H

HO x —

5-cxema. IIBII 6uy1aH JaroXujiuH KOMILUIEKCJIAPUHU OJUITHUHT YMYMHUii
cxemMacu

Jlaroxununa (JI) 6unan N-nonmuBuHuanupposmaoHHuHr 1:5, 1:10, 1:15 Ba
1:20 HucOaTnapaaru CynpaMmoseKyisp KOMIUIEKC OMpUKMallapyd OJIMHTaH.
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VYnap opacuga 1:15 HucOGaTaarm KOMIUIEKC OapKapOpJIUrd Ba Te€MOCTaTHK
daomru OyWM4a SHr camMapaiu SKaHaurd aHukiaanau (7 >kangBan). SIHru
CYIPaMOJICKYJIAp KOMIUIEKC Mmapmid paBuinga «Jlaropun» («Jlaroy-maroxuivH
CY3HIaH, BUH»-BUHIJITUPPOJIMIOH CY3HUIaH) 1e0 HOMIIAHIM Ba Y3uaa OOIUIaHFUY
KOMITOHEHTJIADHUHT ~M)KOOUM XYCYCHSITIIApUHU  CakJaraH XoJija, KOMIUIEKC
TEparneBTUK TabCcHpra 3ra, IeMOCTaTHK (aoyuuru >kuxataad «Jlaromen» Ba
«JIMIHOH»TaH KOJIUIIMaKId. YIapHUHT alpuM (PU3HK-KUMEBHIN KOHCTAHTAIapU
[-)anBayjia KeATUPUIITaH.

[-manBaJ
IIBII Ou1aH J1aroXujavMH KOMIUIEKCIAPUHUHT apUM (PU3UK-KUMEBUI
KATTAJIUKIAPH
. T cywok.,| OpyBuannuk % 1 0
Neo | Kommuiekc 0C (cyB) UK, cm Yuym %
[1BIT:J1 100 1666 C=0, 2960 C-N
38 5:1 95-96 TYpPFYH 5Mac 3436-3422 -OH 95-97
[BIT:J1 100 1661 C=0, 2951 C-N
39 10:1 96-97 TYpPFYH 5Mac 3431-3426 -OH 94-96
[1BIT:J1 1662 C=0, 2955 C-N
01 s 98-100 100 3435-3420 -OH 92-95
[1BIT:J1 1667 C=0, 2958 C-N
M1 o0 | 99100 100 3433-3428 OH | 194

JlarOBUHHH OJIMINI yCYJIM TEXHOJIOTHK KUXATIaH COJJA, OXUPTH MaXCyJoT
yaymMu 3ca 90% gaH OImMMKHMA TamkWi Kwiajad. JlaroBuHHUHT —(apmako-
TOKCHUKOJIOTUK  M3JIAaHULIUIAPU V3P DA buoopranmk KHME HHCTUTYTH
dapMakosorus 1abopaTopuscKHaa Ba OHOKMMEBMI Taxpubamap Y3MY Guonorns
dakyneretn, Ouokumé kadenpacuma 6.¢.a., mpodeccop C.H.[Jommumona
OomuuauryAa amaira omupwirad. JIaroBUHHUHT KOH KYIOJUIN >KapaHUHU
MYBODHKIAIITAPHIN ~ XyCycHsaTH IN  VItro  taxpubanapuga Typad Xl
KOHIICHTpaIusaap/a ypranuiras (8-xaasai).

8- sxaaBaJ
JlaroBuH npenapaTuH# To3a KOH Ba IJI1a3Mara KOH KYHJIMII BAKTHIa
Tabcupu (Mtm; n= 6)

Konuen- KoH Kyronuii BakTH, CeK.
ITpenapar Tparus, 1M1 KOH 0, 1M1 turasma + 0, 1M1 0,21 T1a3Ma
% +0,1mn npenapar | CaCl, + 0,1mn npenapar | + 0,2mi1 npenapar
Du3. 0,9 150+10,0 110,046,5 KyIOIMATH

dpUTMa

CaCl, 0,0277 - - 78,0+6.6
Jlarosun 0,1 100,0+10,0* 78,0+6,5* KYIOJIMaIH
JlaroBun 0,5 75,045,0* 60,0+4,0* 65,045,0
Jlarosun 1,0 165,0+16,0 75,045,0* 96,0+48,0

*P < 0,01 nazoparra HucOaTan
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Kentupunran wmabiymornapra acocan JlaroBun ontuman  (0.5%)
KOHIIGHTpausiga KoH Kyrosmmmn  kapaéuuHuHr 1 Ba Il dazamapunu
daoutamTupay.

Hucceprauusstnuar  «'emocTtaTuk  JAOpH  mpenapaTjapuHd  Ba
cyOcTaHUMSAJIAPHU CTaHAAPTJIamD 1e0 HOMJIAHTaH €TTUHYM O000uja SIHTU JopU
BOCUTAJIAPUHU SIpaTHUI Ba CyOCTaHIMS Ba JOpU IIAKIUIAPUHU CTaHJapTJiall,
Oyiinya OJIMHTaH HaTWwKajlap KeaTupuirad. «[iuiaruH» JOpd BOCUTACHHU
craHgapTiam  skapaéHuaa JlaroXwnamH ~ OUTEPIICHOMIWMHHHI  y3ura  XocC
XycycusiTnapu xucoOra onuHrad. JlaroxunmHpga TYpTTa TUAPOKCUI TypyXH
OynuIIMra KapamacAaH, YHUHT MOJIEKyJacuaa SKKOJ HamMo€H Oyiran xpomodop
IYPYXJIApH HYK, IIyHUHI Y4yH yYHU OJJWH CHEKTPOCKONMS YCYJUIapu OpPKaJIU
AHUKJIAI UMKOHMATH ueknanrad. lysuar yayn V3P ®A YMKU xomummapu
OwiaH Owupranvkia JaroXWJIMHHU CYOCTaHIMS TapKUOWJAaru MHUKIOPUHU
anukamHUHT [IMP cniekrpockonusicu ycynu niuiad YnKUIIH.

Hazapuii xuxatman yHuHr wmukgopu 17,18% tamkun kwiagu. IIMP
ycynura acocad «luiiarus» npenaparuja JaroXuaIuHHUHT Mukaopu 17,5+1,13%
TalIKWJ KWIWIIM aHUKJIaHraH, Oy 3ca Hazapui KuiMatura Moc kKenaau. JlekuH
ym0y ycysll XO3WpPrd KyHJa Qapmakones ycyJulapd KaTopura KHpMaraHJIurd
cababsu, MUKAOPUN aHalW3 y4yH OMOJIOTMK yCyJ Takinu@ kKuiuHad. lIpemapar
TEeparneBTUK J03a7a Ha3oparra Hucbaran 4-5 mapta Te3 xamma 60-100 cexyHn
OpajuK/Ja KOH KETUILIMHU TYXTAaTUIIU KYPCATHIITaH.

«['nmunarue» CyOCTaHLMSCHHU OJIMIIHUHT TEXHOJOTMK CXEeMacu HIuiad
yuKuwiIrad. Takiaug KWIMHraH ceMara acocaH OXHUPrd MAaxCYJOTHUHI YHYMHU
Hazapwuiira HucobaTan 93-97% Tamkun KuiraH.

Oxupru MaxCyJIOTHHUHI MYXHM KypcaTKuuiapiaH Oupu - Oy TEXHOJIOTHS
xapaéHuna GoigaNaHWITaH OPTraHUK SPUTYBUMJIAPHUHT KOJJAWK MHUKIOPUHU
anukiam xucoobnanaau. Taxmun ['X Perkin Elmer ¢upmacu Clarus-400 (AKILL)
amanra omupwind  (6-pacm). Taxmwn HaTwkanapura kKypa —«lmmaraey
CcyOCTaHLMSICH KOJITUK OPraHUK SPUTYBUWIAPHU CAKJIAMACIUTH AaHUKIIAHIH.

s a= & o= = e = i
= =1 = = -
e - - L T T T e

6-pacM. I'TWIIarHHHUHT CyOCTAHUMSACH XPOMATOIPAMMACH

CyOcrannus Oyitnya onubd 6opuiarad GapMako-TOKCUKOJIOTHK H3JIAHUIILIAP
SAKyHUTa acocaH, TOmKeHT (apmaleBTHKa WHCTHTYTH noreHtu A.M.YcyObaes
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owran xamkopiukaa «[munmarua-0.005t TabmeTkamapu» MOpPH IMIAKIA HWILIA0
yukuiad. TabnerkanuHar Tapkubu (tabnerka maccacu-0.1r) cyocrannus- 0,005 r;
MUKPOKpHUCTALTHK 1estoo3a - 0,082 r; kapromka kpaxmanu - 0,012 r; kanbiuit
creapar - 0,001 r.

['munarun tabnerkanapuan («Tash Farm A.Ly MY)K Ouian XxaMKOpIJIHK/a)
OJIMIII CaHOAT PErjaMeHTH UIUIa0 YUKUIIN Ba Tacaukianau. CyOcTaHlus Ba JOpU
makiiapy yuyH BOM nodmxanapy unmad 4MKWIIW, KIMHUK Oau dhapMako-
TOKCHKOJIOTHK H3JIaHHILIapu onud Gopuaan Ba Y3P CCB Jlopu BocuTamapu Ba
THOOUMK TexHHKa cupaTUHU Ha30paT Kuiuil bom OomkapMacu TOMOHHUIAH
(«[JIAT Ne84/6.11/62.Y3.2012/381» xapopu) Y3P CCB kapamum Kyiugara
JABOJIall Myaccacajapura NyHaJITUPHWIIIN.

1. 'emaronorus Ba KOH KyWMHII HHCTUTYTH

2. TomkeHuT THOONET aKaAEMHUSICH 3-KIMHUKACH

3. 7-TOIIKEHT I1axap KJIMHUKACH

«'nmunarus-0.005r TabneTkanapu» JOpPU IIAKIM TEeMOCTAaTUK (haoJTUTH
Oyiinua mkoOui HaTikaliap Ba Xynocanap omuHuO ®apmakonoruss Kymwuracura
TOTIIUPUIIH.

[ynunraex «JlaroBun» n0pu BOCUTACH CYOCTAHIMSICM Ba JOpU IIAKIH
yauyH Xam [IMP-cnektpockonusicu ycynu Tanjanau. Choektpan — ycyl
HaTwKajapura acocan cybcranmus 6,1+0,3% Tabcup STyBUM MO/JIa cakJiaraH
(mazapuii 6.25%). LllyHuHrzOek, OKopuaa KenTupwiraH (UKpiapHu uHOOATra
oifraH Xoijaa, (papmaxones ycynu cudaruia JarOBUHHUHT MUKIOPHUN aHAIW3U
yu4yH OHMOJIOTMK yCyJd XaMm Takiaud KwinHau. «JlaroBun» mnpemapaTtu Takiaud
KWJIMHTaH TEpaneBTHK J03a7a Hazoparra Hucbartan 4-5 6apobap te3pok Ba 7/0-90
CEeKyHJ] OpaJMfuJa TMApeHXWMAaTo3 KOH KETUIN >KapaéHUHU TYXTATUIIU
KYpCaTUILIH.

«JlaroBuH» CyOCTaHIIMACUHM OJUIIHUHT TEXHOJOTHK YCyJIUTa acocaH
Haszupuiira Hucobaran 93-95% yHyM OMIIaH MaxCyJIOT OJIMII UMKOHUHU Oepajiu.

JlaroBuH nopu BocutacuHuHr AopH makiu (0.15% spurma):

CyOcTanmus-1,5 r; uHBEKIMS YUyH CcyB - 111 raya.

— e — [Ipenapataunr (0.15% JlaroBun
’ . . DpHUTMACH) TYIIHK (apmaxo-
a7l vmomuom. TOKCUKOJOTHK — W3JMAHHLUIAPH  OJHO

SN GopuuraH Ba TAabCHp OSTYBUM JI034CH

: mmwwfr o aHukJanrad. «JlaroBun» cyOcTaHIusCcH
Bl Ba Jgopu maknd yuyyH B®OM wumnad

; yukwirad. 2012 iwnga «MmmyHOMED
XK pa 2500 nona ammnyna, 2016 iunga
«¥Y3xumbapm» AXK 06azacuma saa 6000
JIOHA anMYyJIaHW KyWUII WIJIapu amanira
OIITUPHUJITaH.

JlaroBuH gopu BocuTacu (UBUK-KUMEBUN XYCYCHUSITIIADUHM  YPraHUIIT
HATWKacKUIa penapaTHUHT JOPH MIAKJIA clielnupUKaIUsICH UITad YMKUIITaH. V3P
CCB «I'emarosiorus Ba KOH KyWHIID» WJIMHNA TEKIIUPUII WHCTUTYTHAA KIMHUK
cuHoBJap MyBaddakusaTIn amalra omupuiarad, «Jlaropun» npemnaparu V3P CCB
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B TTCHK bom 6omkapmacuauar "JIATB Ne 71/2.11C/66.Y3.2015/660»
Kapopura acocaH, PecryOirka oHKOJIOTHSI UMUK Mapka3uja Ba TOIIKeHT maxap
Onkonorus aucnaHcepuaa 2-00CKUY KJIMHUK CHHOBIapH YTKa3zwiMokaa. Hiiad
yuKwiran «JlaroBun» mpenapatd caMmapaJopiiurd xuxatugaH <«Jlarogen» nan
KOJIMIIIMACIIUTH, HUCOAaTaH KaM J103a]a TabCUp KWIWIIU Ba OJIMII TEXHOJOTHSICH
ad3amumru OunaH Gapk Kujiau.

TI'K onuill TEXHOJOTUSACH acOCH/Ia SULTUFIAHUIITA KapIli KYJUIAHWIAUTaH
['munupam  npenapatu  cyOcrannusick unuiad umkwirad. CyOcraniust Ba
«'munupam 0,051 TabneTkajmapuw» HUHT chenuUKANUAIapy UNUIA0 YUKUJIIH.
®dapmaxomnorus Kymurtacuuuar xapopu Omman Y3P CCB TomkeHT THOOHET
aKajgeMusicu JaBoJyiail (haKyIbTETUHUHT “@aKylbTEeTIIMK Ba TOCIUTAN Tepanus’
OynuMua YeKIaHTaH KIMHUK CMHOBJIAPUHM YTKa3zuiura pyxcatr oauHau. Knuauk
cuHOBNap MyBad(akUsATIM aMalira OUIMPWIAM Ba OJIMHTaH Wxooui “Xucodbotr”
V3P CCB ®dapmakoyoruss Kymuracura, caHoaT MHUKECHIA HILIA0 YHKApHUIITa
pyxcat onuml yuyH tormmupuiau. «[munupam 0,05t tabnetkanapu» yuyn CaHoar
PernamenTu unuiad YuKuIral Ba TaCIUKJIAHTaH.

XYJIOCAJIAP

1. Unk Oop KaranmuzaTopiap KyJUlall OpPKalIW JArOXWJIMHHUHI apOMaTUK
aueTajlapd CUHTE3 KWIMHIA. APOMATHK XalKaJla THAPOKCHI TYPyXU TYyTTaH
OupuUKManap Y4YyH Karaau3atop cudaruma cyBcu3 MHC Cylb(aTH, alKOKCH
rypyxJjapH TyTraHJdapy YUyH 3ca cyiab(har KuciaoTacuan GorganaHuil 3apypiauru
KYpCaTHJIIN.

2. JIarOXWJIMHHMHT alleTHT Ba W30MPOMIINICH XOCHIAJapUHUHT (PaosTuTH
VpunOocapiap TaOuaTtv Ba SpPKUH TUAPOKCHII TYpyXJiap COHUTa OOFJIMKJIUTH
aHukjarad. JlaroxwiMHaaru TYpTTa TUAPOKCHI TYPYXMIAH HKKUATACH aleTHl
rypyxJlapura ajJMalldHUIIN TeMOCTATUK (DAOIMKKA TabCUP ITMANWIU, aMMO TYJIUK
QJIMAIIUHUIIY T€MOCTAaTUK (GAOJUTMKHUHT HYKOJIUIINIa OO KeJTUIIN aHUKJIaHH.

3. Cymnpamonekynsip KuUME yCy/UIapUHM  Kylad  JaroXWJIMHHUHT
IJIMUUMPPU3UH KHUCIIOTaCM Ba YHUHT Ty3Jlapu OWJIaH KOMIUIEKCIApH OJIMH]IU.
Cymnpamonekymnsip koMmrieke oupukmanap tysunumu UK-, AMP-cnektpnapu Ba
MaTeMaTHK MOJeNall ycyiapu €paaMuaa TaBcU(uIaHiu, (QU3UK-KUMEBUN
KOHCTaHTaJapH aHUKJIAH]IH.

4. CynpamoJieKyJsip KOMIUIEKCIAp CYBIM DJPUTMAJAPUHUHT PEOJIOTUK
XYCYCUSITIAPUHM YPTraHWIl OPKai, yjap TypJid Xuil TY3WIMIIAArd MHUIleIianap
XOCWJI KWJIMIIK Xamjia, ruipodoo-ruapodod TabCUpIaliuil Ba BOJOPO OOFIapu
XxucoOura MyBO(QUKIAIITaHIUTH KYPCATUIIIN.

5. lllupuHmus WIOU3HIAH TEXHUK T[IUIUPPU3UH KUCIOTACHUHHU OJUII
TEXHOJIOTUACH MIIA0 YMKWIAHW, YHUHT acocuja sUUITMFJIAHUIITa — Kapiiu
KYJUTaHWJIaIUTaH MpenapaTt cyocTaHIMsICH OMHIU. «[ muiupam» cyOCcTaHIMsICH Ba
JOpU TIAKJId cTaHjaapmianau. BOM wunuwiad 4yuKuiaau Ba TacAUKIaHAW, KIMHUK
CUHOBJIApU YTKA3ZUIIIU.

6. Jlaroxumun Ownan ['K Ba yHUHT Ty3mapu CympamoJeKyJsip
KOMIUIEKCJIADHUHT TeMOCTAaTUK (AoMuUruau KUECHM YpraHuin HaTHXacuia,
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I'KMAT:Jlaroxunua (['munarun) 2:1 HUCOAaTHArd KOMIUIEKCH FOKOPH (DaosuimKka
ara SKaHJWTMHU KYpPCaTIH.

7. «['nmumarua» npenapaTd CyOCTAHIIMSCH Ba JIOPH IIAKIW YYYH TYIIHK
KIMHUK ~ OJAu  (apMaKO-TOKCHUKOJIOTHK  TQJAKUKOTIAapu yTKaswiad. BOM
Joluxanapu MNUIA0 YUKWIAM, JOPW IMaKJId YYyH caHoaT perjaMeHTH
TaCUKJIaH/IH.

8. JlaroxunuH Ba  N-NOJUBUHWINUPPOIUAOHHUHT  CyBlIa JpyBYaH
KOMIUIEKCIIapy ONuHAW. Ymapaan 1:15 wucOatmarm xomruieke (JlaroBuH)
pUTMaJia TYPFyH Ba IOKOPUPOK (PAOJIJUIMKKA ATa SKAHIUTH aHUKJIAHIH.

9. TemMocTaTwKk [OpM BOCHTAJIApU. TMepopail ycyijaa KyJUIaHWIAIUTaH
«I'mamarua 0,005r TabmeTkanapu» Ba BeHa KOH TOMHPH OpKajiu HOO0OpWIaguraH
«JlaroBun 0,15% sputmacu» UNUIA0 YUKWIAU, 2 Ta UXTUPOra MATEHT OJUHIU.
Yuby npenapatiiap Maxajuinil XOM-aili€ acocu/ia SpaTUiiral Ba MapeHX1UMaTo3 KOH
KETHIIIapK/Ia TEMOCTATUK BOCUTA cUdaThaa KYJUIall YIyH TaBCUS KUJIUHAIH.

30



HAYYHBINA COBET 14.07.2016.K/B/T.13.01
NPU UHCTUTYTE BUOOPTAHUYECKOM XUMMUH,
HAIIMOHAJIBHOM YHUBEPCUTETE Y3BEKNCTAHA, MTHCTUTYTE
XUMHUHU PACTUTEJIBHBIX BEHIECTB 110 ITPUCYXJAEHUIO
YYEHOM CTENEHU JJOKTOPA HAYK

UHCTUTYT BUOOPITAHUYECKON XUMUH

MATYAHOB AJINMMKAH JABJIATBOEBUY

CHUHTE3 NTPOU3BOAHBIX JIABIAHOBBIX IMUTEPIIEHOU1OB,
INIMOUPPU3NHOBASA KUCJIOTA U PABPABOTKA D®@PEKTUBHBIX
I'EMOCTATHYECKHUX JIEKAPCTBEHHbIX CPEJICTB

02.00.10 — Buoopranuyeckasi XuMust
(XMMHMYeCKHe HAYKH)

ABTOPE®EPAT JJOKTOPCKOM TUCCEPTAIINN

Tamxkent — 2017



Tema JTOKTOPCKOM AUCCEPTAIIUH 3aperucTpupoBaHa noja HOMEpPOM
30.09.2014/B.2014.5.K74 B Bbicumieii arrecranmuonHoidi komuccuu npu Kabunere
MunucrtpoB Pecniy0iuku Y30ekucras.

JIoKTOpcKasi amccepTamysi BBINONHEHA B MHCTUTYTE OMOOPraHMYECKON XHUMUH.
ABTopedepaT AuccepTalvi Ha TpeX s3bIKax (Y30€KCKHM, pyCCKUM, aHTJIMMCKUN) pa3MeEIIeH Ha
BeO-cTpanuiie o aapecy (http://ss.biochem.uz) u UndopmanronHo-00pa3oBaTeIbHOM OPTAJC
«ZIYONET» mo ampecy www.ziyonet.uz.

Hay4HbIii KOHCYJIbTAHT: Jaaumos lappanbexk HurmanoBu4
JOKTOp XUMHUYECKUX HayK, podeccop

OdunuajibHbie ONIMOHEHTHI: A3n30B YMapxoH MyxTapoBu4
JOKTOp XUMHYECKUX HayK, Ipodeccop

dycmartoB A3zu3 DaiizaMaToBUY
JIOKTOP (papManieBTUYECKUX HAYK, TOIIEHT

Aopymnamkonosa Hoagupa I'yiomkanoBHa
I[OKTOp XUMHUYCCKUX HaYK

Benymasi opranusanus: TamkeHTCKU# papManeBTHYECKHH HHCTUTYT

3amura coctoutcss « __ » gespans 2017 r. B yacoB Ha 3acenanuu HaydHoro coBera
14.07.2016.K/B/T.13.01 mpu Huctutyre Onoopranmueckoir xumuu AH PVY3, HanmonampaHOM
VYHuBepcurere Y30ekcutana, THCTUTYTe XMMHUU pacTUTENBHBIX BemiecTB 1o aapecy: 100170, r.
Tamkent, yn. M. Yiyr6eka, 83. Tem: (99871) 262-35-40, dakc: (99871) 262-70-63.

C nokTopckoi guccepTaliiel MOXXKHO O3HAaKOMUThC B MHpopManmoHHO-pecypcHOM
neHrpe HWHcturyra Ouoopranumdeckol xumuu. Agpec: 100125, r. Tamxkent, yia. Mwupso
Viyroeka, 83.Ten.: 262 35 40, dakc: (99871) 262 70 63, e-mail: asrarovS4@mail.ru).

ABTOpedepat quccepTaluy pa3ociaaH « » ¢espans 2017 r.
(peectp mpoOTOKOIA pacChUIKU Ne oT dbespans 2017 1.)

I.U.Canuxos
IIpencenarens HaydHoro cosera 1o npuCyxaeHHUIO
yUYEHOH CTENEeHH JOKTOpa HayK, /1.0.H., aKaJJeMHK

M.H.Acpapos
VYuenslii cekperaps HaydHoro coera no npucyxJIeHHUI0
y4EHOU CTeneHu JT0KTopa Hayk, A.0.H., mpodeccop

A.A.AXyHOB

[Ipencenarens Hayunoro cemunapa npu Hayunom cosere
M0 MPUCYKICHHUIO YUEHON CTENEHU JOKTOpa HayK,

1.06.H., mpodeccop


http://www.ziyonet.uz/

BBE/JIEHUE (aHHOTALMS K JOKTOPCKOH AUCCEPTALIUN)

AKTYaJlbHOCTb M  BOCTPeOOBAHHOCTHL TeMblI Juccepramuu. Ha
CCTONHAIIHMNA JIeHb B MHpE, MPH XHPYPTUUECKUX OMNeparusx OONBHBIX C
b dy3apMu KpoBoTedeHUsIMH, B 30% ciydaeB HaOIOIAETCs JETATBHBIN UCXOJ.
[lo craructuke, Kaxnapli 1o, okoio 30 MIH. KuTened 3eMiM YMUPAOT OT
pa3MyHBIX BHUIOB KpoBoTeueHWi. [IpodumakTika KpOBOTCUEHHH B paHHUIMA
MIOCJICONICPAITIOHHBIA TIEPHOJ, TPHU CIOKHBIX OINEPATUBHBIX BMEIIATEILCTBAX,
TpeOYIOT JTOPOTOCTOSIIIUX TEMOCTATHYECKUX CPEACTB. AHANMHM3 JMTEPATYPHBIX
JTAHHBIX CBHJETEIILCTBYET O TOM, YTO emle HeT A()(PEKTUBHBIX TeMOCTATUYCCKUX
MpernapaToB MECTHOTO M BHYTPUBEHHOTO MPUMEHEHHSI, KOTOPHIE MOXHO ObLIO OBI
WCIIOBb30BaTh C JOCTAaTOYHOW rapaHTued HanexHocTn »ddexra. Bcee 310
MMOKa3bIBACT  AKTyaJbHOCTH W  HEOOXOAMMOCTH  JalbHEHIINX  TIOMCKOB
TreMOCTAaTHYECKUX CPEJICTB OOIETO M MECTHOTO JICHCTBUSI.

B roapl He3aBUCHMOCTH Halllel pecryOJMKUA MO pa3padboTke 3(PeKTUBHBIX
JIEKaPCTBEHHBIX CPEJCTB HA OCHOBE MECTHOI'O PACTUTENBHOIO CHIPbSI, IPOBEICHHBIE
pacIIMpEHHbIE MEPONPHUATHS HA BBICOKOM YPOBHE IPUBEIN K OIPEACIICHHBIM
pesyabrataM. Ilpm 3TOM BaXHO NOJYEPKHYTh CO3JaHHbIE 3()PEeKTUBHBIE
JIEKapCTBEHHbIE CpeACcTBAa (C AHTHAPUTMUYECKUM CBOMCTBOM «AJUIAIMHUHY,
reMocTatuk  «Jlaromen», mNPOTUBOHUKOTHHOBbIE «Tabekc» u  «AHaba3uH
TUJIPOXJIOPU», aHTUrepreTuK «Merocun», NpOTHUBOBUPYCHBIM «Parocun») Ha
OCHOBE  HM3KOMOJIEKYJIIPHBIX  MPUPOJHBIX  COEAUHEHUH M IKCTPAKTOB
JIEKaPCTBEHHBIX PACTEHUH, SIBISIONIMXCS UCTOYHUKAMH AJIKAJIOUI0B, OJIU(PEHOIIOB,
M30IPEHOUIOB, CTEPOUIOB.

Ha ceroansiiiuii AeHb B MHPE CO3JaHUE HOBBIX TI'€MOCTATUYECKUX
JICKapCTBEHHBIX CPEACTB HA OCHOBE MNPOM3BOAHBIX MNPUPOIHBIX COCAUHEHUH H
TEPIIEHOUIOB SIBIISIETCS aKTyalbHOU 3anadeil. [Ipu 3ToM npoBeneHune ucciaen0BaHuii
no pa3paboTKe Ha OCHOBE pPACTUTENBHBIX PECypCcOB HOBBIX d()PEKTUBHBIX
JIEKapCTBEHHBIX  CPEJICTB:  IOJYYEHUE  CYNPAMOJIEKYJSPHBIX  KOMIUIEKCOB,
pa3paboTKa HOBBIX TI'€MOCTAaTHMYECKUX CPEICTB, BbIIEJICHHE OHOJIOIMYECKH
aKTUBHBIX COEMHEHHUM U3 pacTeHus, OnpeaesieHue (pU3NOJOrHUECKON aKTHBHOCTU
U PEOJIOTUYECKUX CBOMCTB TEPIIEHOMJIOB, ONPEIECICHUE B3aUMOCBSI3U CTPYKTypa-
aKTUBHOCTh C IIEJIbI0 TIOMCKAa HOBBIX IMOTEHLUMAIbHBIX OMOJIOTMYECKH AKTHBHBIX
COEJIMHEHU, YCTAaHOBJICHUE MEXaHU3Ma JICHCTBUS T€MOCTATUYECKUX MPENApaToOB U
JpyTHE SBISIOTCS aKTyaJIbHBIMU 33a4aMHu.

JlanHO€e AMccepTallMOHHOE UCCIIEIOBAHUE B ONPEICICHHON CTEIIEHU CITY>KHUT
BBINIOJIHEHUIO  3a7ad, npeaycMoTpeHHblx  IlocranoBnenuem  Ilpesuaenta
Pecnyonuku Y36ekuctan Ne [111-916 ot 15 utons 2008 roga «O 10MOTHUTEIBHBIX
Mepax Mo CTUMYJIMPOBAHUIO BHEJIPEHUS! MHHOBALIMOHHBIX MPOEKTOB U TEXHOJIOTHH
B TPOMU3BOACTBO», a TaKXK€ JIPYrUMU HOPMATHUBHO-IPABOBBIMU JOKYMEHTaMHU,
NPUHATHIMU B TaHHOM cepe.

CoorBercTBHE  HMCCJIEJOBAHUSI  NPHOPUTETHBIM  HANPABJEHUSIM
pa3BuUTHsT HayKH H TexHoJoruii B PecnmyOiauke. JlaHHOEe wuccienoBaHue
BBIIIOJIHEHO B COOTBETCTBMM MPUOPUTETHOI'O HAMNPABICHHS Pa3BUTHS HAyKH M
TexHonoruit pecyonuku V1. «Meaununa u (papMaxoIorus.
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OG30p 3apyGe:KHBIX HAYYHBIX HMCCJAEJOBAHMII MO TeMme amccepTamum.’
Hayunble uccnenoBaHusi, HalpaBiCHHbIE Ha TOWCK, BbIJEICHHE OMOJIOTUYECKU
AKTUBHBIX TEPIICHOUJOB M3 PACTCHHM, OMpeleNieHue B3aUMOCBSI3U CTPYKTypa -
aKTUBHOCTb M pa3paboTke Ha HUX OCHOBE J(P(HEKTUBHBIX TI'E€MOCTATHKOB,
OPOBOJSATCS B BEIYIIMX HAyYHBIX IIEHTpAaX M BBICHIMX 00pa30BaTENbHbBIX
yupeKIeHUsIX Mupa, B ToM umcie, Department of Pharmacy Practice,
Southwestern Oklahoma State University, (CIIA). University of Mansoura
(ErunT), Shanghai University of Traditional Chinese Medicin (Kwuraii),
BcepoccuiickoM HWHCTUTYTE JIGKAPCTBEHHBIX W apPOMATHUYECKUX paCTEHUU
(Poccus), WHcTHTyTe XUMHUH  PACTUTENBHBIX — BemecTB, HarmoHambHOM
yHuBepcutete (Y30eKucTaH).

[To pesymbraTamM Hay4YHBIX WCCICIOBAaHUM, IPOBEACHHBIX B MHpE, II0
MMOMCKY, BBIJCICHUIO OHOJIOTMYECKH aKTHBHBIX TEPIECHOWIOB W3 PACTEHUS,
OTIPEJICTICHUI0 XUMUYECKON CTPYKTYpPhl U aKTUBHOCTH, pa3pabOTKe HA MX OCHOBE
7 (PEKTUBHBIX TEMOCTATUKOB MOJTYUYEHBI Psii HAYYHBIX PE3YJIbTATOB, B TOM YHCIIE:
pazpaboTanbl W OHEHEHbl A(PGEKTUBHOCTH U  0OE30MaCHOCTh  MECTHBIX
reMOCTaTHYECKHUX IPerapaToB Ha OCHOBE pacTUTENIbHOTO Cchipbs (Department of
Pharmacy Practice, Southwestern Oklahoma State University, CILIA);
CUHTETUYECKOE BEIIECTBO- H-OyTWUJI-2-IIMAHOAKpUJIAT TMPUMEHEHO B KauyecTBe
KPOBOOCTAHABJIUBAIOIIETO BEIIECTBA IMPU MPOBEJACHUU  YEITIOCTHO-JIUIIEBOU
xupypruu (University of Mansoura, Erunrt); mpoaHalu3upoBaH XHMUYECKUN
cocraB pactenus Lagochilus ilicifolius, waenTHUIMPOBaHEI ¢ MOMOIIBIO
CIICKTPAJILHOTO aHajiu3a 3 paHee He onucaHHble BemecTa (Shanghai University of
Traditional Chinese Medicin, Kuraii); Ha OCHOBE TPUTEPICHOBHIX CANIOHWHOB
COJIOAKH, TJHMIMPPU3MHOBOM KHUCIOTBI W €€ TPOM3BOMHBIX U Pa3IMYHBIX
(G1aBOHOUIOB PACTEHHS COJIOJKH TIOJYYCHBI CYMPaMOJICKYJSIPHBIE KOMIIJICKCHI
(Bcepoccuiicknii MHCTUTYT JIEKAPCTBEHHBIX U apOMAaTUYECKUX pacTeHui, Poccus);
ompeneneHsl  (U3MKO-XUMHUYECKHE, CIEKTpadbHbIE CBOWCTBA  CallOHUHOB,
¢dbnaBoHoU10B KOpHA cojoaku (Camapckuii TOCYJapCTBEHHBIM METUITMHCKHIMA
yHUBepcuTeT, Poccus).

B Mupe mo moucky W BBIIENECHUIO MPUPOIHBIX TEPIICHOUIOB W3 pPacTEHUS,
OTIPEICTICHUIO CTPYKTYPhI M aKTHBHOCTH, pa3pabOTKe Ha UX OCHOBE ((PEKTUBHBIX
T€MOCTATUKOB TIO STy TPUOPUTETHBIX HAIMPABICHUN MPOBOJSATCA MCCICIOBAHUS,
B TOM YHCJIC. CHHTE3 M OIpEACIICHHEe OMOJIOTHYCCKON aKTHMBHOCTH JIaOJAaHOBBIX
JTUTEPIICHONIOB; YCTAHOBJICHUE CTPYKTYPHI-aKTUBHOCTH JIJII TIOMCKA HOBBIX
MOTCHIIMAIBHBIX OMOJIOTMYECKH aKTUBHBIX MPUPOIHBIX COCIWHCHUM; pa3padoTKa
reMOCTaTHYECKHUX JICKAPCTBEHHBIX CPEJICTB; ONPEACICHNE PEOJIOTHYECKIX CBONCTB
KOMITJICKCHBIX COCAMHCHUH; JOKa3aHWe MEXaHW3Ma JACHCTBUS Te€MOCTaTHYECKHX
JICKapCTBEHHBIX CPEJICTB.

CreneHb M3y4eHHOCTH TpodJeMbl. Pacrenust poxa Lagochilus usnasHa
W3BECTHBI CBOMMHM IICHHBIMU JICYEOHBIMU CBOMCTBAMH U BXOMST B YHCIIO IIMPOKO
HCIIOJTh3yEeMBIX JICKapCTBEHHBIX pacTeHui Bocroxa. Onaum u3

' http://lektrava.ru/encyclopedia/zaytsegub-opyanyayushchiy, http://floruz.uz/content/lagochilus-pubescens-vved.

http://www.niscair.res.in / Science Communication / Abstracting Journals.
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pacrnpocTpaHeHHBIX BHIOB poaa Lagochilus sensercs pacrenme Lagochilus
inebrians—JIaroxunyc ONbsHSIOMIMIA. Y CTAHOBICHO, YTO OCHOBHBIM JICHCTBYIOIINM
BEILIECTBOM SIBIsIETCS JIaroXWwinH. (OJHaKo, HEPAUMOHAIBHOE UCIOIb30BaHUE
3amacoB JAMKOPAcTyllero Jlaroxuiayca mpuBEIO K TOMY, YTO B HACTOSIIIEE BPEMs
3TO pacTeHUE BHECEHO B KpacHyI0 KHHUTY.

3apyoexxubiMu yueneiMu H.A. Scheraga, M. Khalili, A. Liwo, Y. Zhang,
R.F. Murray, HW. Harper, D.K. Granner, P.A. Mayes, A.F.Gammermanamu
MPOBECHBI TIOUCK, HW3YYCHUE CTPYKTYphl, OHOJOTHMYECKHX CBOWCTB 1U U
TPUTEPIICHOUIOB, BBIJICICHHBIX W3 OOBEKTOB PACTHTEIBHOTO W >KHBOTHOTO
MIPOUCXOKICHHUS.

B crpanax CHI' wuccnenoBaHusi, NOCBSIICHHbIE H3YYEHHIO COCTaBa U
OMOJIOTUYECKOW aKTHUBHOCTH MPOU3ZBOJHBIX JIarOXWJIMHA M3 PaCTeHUs poja
Lagochilus inebrians mposenensr ydensiMu C.I1.Borkmuo#, H.I1.ITaBmoBoi,
I'.B.JIazypeBckuM. YueHbIMH HayyHOM 1mikoibl [.A.ToiicTukoBa mpoBOASATCA
yrayOJeHHbIE Hay4YHbIE MCCIIEIOBAHUS MO M3YUYEHUIO KOMILUIEKCHBIX COSAMHEHUIN
HAa OCHOBE TIJIMIIMPPU3MHOBOM KHUCIOTHI U €€ colield, (PU3UKO-XUMHUYECKOU
XapaKTEpUCTUKE U MEXaHU3MY AECHCTBHS MOJIYYEHHBIX COCIMHEHUN.

Pactenue Lagochilus inebrians moaseprayTo THIaTEIbHOMY XHMHYECKOMY
aHanu3zy B paborax yueHbix WM.3.AxomoBa, O.C.CagsikoBa, T.ILIlynaTtoBoi,
M.N.Ukpamosa, N.N.N6parumoBa, T.P.A6mypaxmanoBa, C.AyenbexoBa, M.M.
AOGpamoBa, Y.H 3aitnytnunosa, J[.H JlanumoBa u ap. IlokazaHo, 4TO JAUCThA U
LBETKHU pacteHus Jlaroxumiyc coaepxar qureprneHou] — Jaroxwind. Coaep:kanue
JAaroXwivHa B HAJ3€MHBIX OpraHax pacTEHUs pacHpe/ieI€HO HEPaBHOMEPHO.
Bbonbie Beero ero B mucthax (1,98%), penpoaykruBHbix opranax (0,84—1,87%)
1 MeHbIe Bcero B ctedsx (0,15% oT BO3ayIIHO-CYX0i Macchl pacTeHU ).

Ha ocHOBe mpOWU3BOAHOrO  JAroXwivHa  co3gaH  3(PQPeKTUBHBINA
BOJIOPACTBOPUMBIN OTEYECTBEHHBIN KPOBOOCTAHABJIMBAIOIINI npenapar
«Jlarogen», SBIAIONIMECS HATPUEBOM COJBIO JIATOXUP3MHOBOM KHUCIOTHL. B
HacTosiee BpeMsi B PecniyOnuke reMocTaTiueckue mpenaparbl He MPOU3BOISTCA.
OCHOBHOI1 apceHall KPOBEOCTAHABIIMBAIOIIMX TPENAPATOB SIBJISIFOTCSA 3aBO3HBIM.

CBsi3b TeMbI IMCCEPTALNM ¢ HAYYHO-HCCJIEN0BATEJILCKMMHU PadoTamMu
HAYYHO-UCCJIE0BATEJIBLCKOI0  Y4YpPeKIEeHUsl, TIJe BbINOJHEHAa padoTa.
HuccepranmonHas  paboTa  BBINIOJIHEHa B paMKax  IUIaHa  HAY4YHO-
UCCNIEIOBATEILCKUX ~ pabOT M TPUKIAIHBIX  TpoekToB  MHcTuTyTa
OMOOPraHUYecKOM XHMMHHM COIVIACHO ['OCy/apCTBEHHOM HayYHO-TEXHUYECKOU
nporpamme [1-15.20 «Co3nanue u pa3zpaboTka reMocTaTuka AJii BHYTPUBEHHOTO
BBeicHUs — JIarOBUH M3 MECTHOTO pacTUTeNbHOTro chipbsi» (2003-2005), A-10-053
«Co3nanue u pa3paboTka reMOCTaTHYECKOTO CPEJCTBA MECTHOTO ACHCTBUS, B BUJIE
paccaceiBarolmecss IUieHKH W3 kosareHa»  (2006-2008), DA-A12-T175
«Pa3paboTka TEXHOJOTHUU JIEKAPCTBEHHBIX (OPM MPOTHUBOBOCTIAIUTEIHLHOTO
npenapata «I'JIAC», MECTHOro reMOCTaTU4YeCKOro mnpemnapara «lJIujaarua» u
reMocTaTuka /s BHyTpuBeHHOro BBeaeHus (2009-2011), MDA 2012-6-4
«OCBOCHHE TEXHOJIOTHM TOJTYYEHHUS JIEKAPCTBEHHON (OPMBI TEeMOCTAaTHKA -
«JIaroBuH» AJis1 BHYTPUBEHHOTO BBEJICHUS, IPOBEJICHUE KIMHUYECKUX UCIBITAHUN
M BbIIYCK onbITHOM maptum» (2012-2014), ®DA-U11-TO11 «OcBoenue
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TEXHOJIOTUU MPOU3BOJICTBA TEMOCTAaTUKA — | TuarnHa u pa3paboTka TEXHUYECKUX
YCIOBHH MOaydeHus JaroxuinHay (2015-2016).

Heabio wucciieq0BaHUA SBISICTCS CHUHTE3 MPOU3BOJHBIX J1A0TaHOBBIX
JTUTEPIICHOUIOB, CYIIPAMOJIEKYJISIPHBIX KOMILJIEKCOB Ha OCHOBE TIIUIIUPPU3UHOBOM
KUCIOTBI M €€ COJieH, HU3KOMOJIEKYJISIPHOTO  MMOJMMEPHOIO  HOCUTETS,
omnpeneneHrue (QPU3MKO-XUMUYECKUX CBOMCTB, a Takke pa3paboTKa HOBBIX
reMOCTATHUKOB.

3amauu uccjieI0BaAHNS:

BBIJICJICHUE M OYMCTKA JUTEPIICHOWIA JaroxXminHa u3 pacrenus Lagochilus
Inebrians, xwMudeckas MoaM@UKAIUA W H3YYCHHE (HU3HKO-XUMHUICCKHIX
XapaKTEPUCTHK;

BBIJICIICHUEC W OYMCTKA TIUIIUPPU3UHOBONW KHCIOTBI W3 KOPHS COJIOIKH,
pa3paboTka OMBITHO-MPOMBIIIUICHHOTO pEerjiaMeHTa MOJy4eHUsT MOHOAMMOHHUEBOM
COJIY TJIMLUPPUZUHOBOM KUCIIOTHI;

MOJIYYEHHE CyIPaMOJICKYJISIpHbIX KoMIiekcoB jaroxuwivHa ¢ 'K u MACT'K
B Pa3JIMYHBIX COOTHOIICHUSIX M M3y4YeHUE (PUBUKO-XUMUUYECKUX U CHEKTPaIbHBIX
XapaKTEPUCTHUK, PEOJOTUYECKUX CBOMCTB BOJHBIX PACTBOPOB B 3aBHCHUMOCTH OT
COOTHOIICHHSI O0pa3yroIIMX KOMIUIEKChI KOMIIOHEHTOB C I€IbI0 YCTaHOBJICHHUS
IPUPOBI B3aUMOICUCTBYIOIINX CHJI MEX]Ty KOMIIOHEHTaMU;

OTIpEJICTICHHEe TEMOCTAaTHUYECKUX CBOMCTB TOJIYYEHHBIX IPOU3BOIHBIX
JArOXWJIMHA U CYHPaMOJICKYJISIPHBIX KOMIUIEKCOB, JJIi BBISBJICHUS 3aBUCUMOCTHU
CTPYKTypa — aKTUBHOCTb, CTPYKTypa — COOTHOIIIEHHE KOMIIOHEHTOB 00pa3yIomnx
CyNpaMoOJICKYJISIPHBIE KOMIUIEKCHI M Tiepefadya HaumOoJiee AaKTUBHBIX IS
YIIyOJIEHHBIX (PapMaKO-TOKCHUKOJIOTMYECKUX UCCIEI0BaAHUM;

METOJAMH  MAaTeMAaTHYECKOr0 MOJEIHUPOBAHUS ONPENEIUTh Hauboisee
BEPOSITHYIO CTPYKTYPY MOJYYCHHBIX COCTUHCHHM;

pa3paboTka TIPOEKTOB  JIa0OPAaTOPHOTO U OMBITHO-TIPOMBIIIJIEHHOTO
pPErJIaMeHTOB  TEXHOJIOTMHM TOJy4YeHUs CyOCTaHIIMM HamOoJiee aKTHUBHBIX
pa3zpadaThIBaEMbIX T€MOCTATUKOB;

CTaHaapTu3anus cyOcTtaHiuii remoctatukoB «lmmmarun» u «JlaroBuny,
pa3paboTKa UX JIEKAPCTBEHHBIX (DOPM ISl IEPOPaTBLHOTO MPUMEHEHUs (TabIeTKH)
«'mumarus» U 171 BHYTPUBEHHOTO BBENIeHUS «JlaroBun».

Pazpabotka mpoektoB BDC Ha cyOCTaHIIMUM W JE€KapCTBEHHBIC (POPMBI
reMoctatukoB «l mmarun» u «JlaroBun» u nepexada ux B ['maBHoe YipasieHue
0 KOHTPOJIO KauyecTBa JICKAPCTBEHHBIX CPEACTB M MEIUIIMHCKOW TeXHUKH M3
PVs.

noaroroska HT/L 1t mosydeHust paspelieHust U MPOBEACHUE KIIMHUYECKUX
UCTIBITAHUWA B KJIMHUKaX M3 PVY3 B KauecTBE OpUTMHAJIBHBIX T'€MOCTATUYECKHUX
penaparos.

Oo0bekTaMu HccJenoBaHusl sBisitorcss pactenus Lagochilus Inebrians u
Glycyrrhiza Glabra. I'munuppusnHoBas KUCIIOTa, JarOXWIMH W €ro aleTHIbHBIE,

OEH3WINICHOBbBIE " M30INPOIUIIAICHOBbBIE IIPOU3BOJIHBIE, N-
ITOJIMBUHWIIIMPPOIUIOH, CYIIPAMOJIEKYIISIPHBIE KOMILJIEKCHBI.
IIpeamerom HCC/Ie0BAHMSA ABJISIIOTCS (U3MKO-XUMHUYECKUE,

PECOJIOTrN4YCCKHC CBOMCTBA OMOJOIMYECKH aKTHUBHBIX COCI[HHGHHIZ, OuoJjioruyeckas
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aKTUBHOCTH U CTAaHAAPTU3ALMS JEKAPCTBEHHBIX (DOPM, CO3AaHNE TEMOCTATHIECKIX
penapaTos.

Metoabl ucciaenoBanus. B gucceprauuu Ui BBIACICHUS U OYHMCTKHU
WHIVBUAYAJIbHBIX W W TPUTEPIICHOWJIOB IPUMEHEHBI METOJbl SKCTPaKIIUH,
BBICOKO?((EKTUBHOM >KHJIKOCTHOM Xpomarorpaduu, ra3zoBod xpomarorpaduu;
JUISl YCTAHOBJIEHUSI XUMHUYECKOW CTPYKTYpPhl HOBBIX COCIMHEHUN IPUMEHEHBI
(U3UKO-XMMUYECKHE METO/bl UCCIEAOBaHUM: yibTpaduoieToBas, MHPpaKpacHas
CIIEKTpOCKOnusl M crnekTpockonuss AMP, KBaHTOBO-XMMHUYECKHE pPACUETHBIC
METOJIbI ¢ MCIoJIb30BaHneM naketoB mporpamm Chem Office 9.0 u Hyper Chem;
JUIA CTaHJApTU3alUK MPUMEHEHBI (hapMaKoMeHble METOJIbI KOHTPOJIS KauecTBa
JICKaPCTBEHHBIX CPEICTB U OMOJIOTHUECKHE METOIbI.

Hayuynasi HoBU3Ha padoThl 3aKII0YAETCS B CIEAYIOLEM

CUHTE3UpPOBAaHbl  HOBBIE  apOMAaTHUYECKUE  aleTald JIarOXWJIUHA |
YCTAHOBJICHO BIIMSHUE KaTAJIM3aTOPOB HA BBIXOJl KOHEYHOT'O IPOAYKTa,;

OINpEENICHA B3aMMOCBSI3b T'€MOCTATUYECKOM AKTUBHOCTH AaLETWIBHBIX M
U30IPONWINIACHOBBIX ITPOU3BOAHBIX JIATOXWJIMHA OT IPHUPOABI 3aMECTUTENEH H
KOJINYECTBA CBOOOIHBIX T'MJIPOKCHIIBHBIX TPYTIIL;

IIOJIyYEHBI HOBBIE CYNPAMOJIEKYJISIPHBIE KOMIUIEKCHI TIIMIUPPU3UHOBOU
KHCJIOTBI M €€ MOHOAMMOHHEBOW COJIH € JIarOXWIHHOM;

YCTaHOBJICHA MULEIUISIPHAS CTPYKTYpa, YCTOWYHBOCTD U
TEPMOJIMHAMHYECKHE CBOMCTBA CYNPaMOJIEKYJISIPHBIX KOMILJIEKCOB
[JIMLUPPU3UHOBOM KHUCIOTHI, €€ COJel ¢ JarOXMJIMHOM B BOJHBIX PacTBOpax U
omnpeneneHa KOJWYECTBEHHAss 3aBUCUMOCTb OHOJIOTMUECKOW aKTUBHOCTH OT
COOTHOIIEHUSI W  OT XUMHUYECKOM  CTPYKTYpbl  KOMILIEKCOOOPA3YIOIIMX
KOMITOHEHTOB;

OINPEJEICHUEM PEOJIOTMUYECKUX CBOMCTB BOJHBIX PACTBOPOB KOMILJIEKCHBIX
COCIMHEHMM, OKA3aHO BKJIFOYEHHME JIEKAPCTBEHHOIO Ipernapara B MHIEILTY, KaK
IPaBUJIO, C BEIUTPBILIEM dHEPTUU 00pa30BaHMs;

J0Ka3aHa  DHTPONMSI  CHCTEMbl  (CaMOOpraHM3alus  MHIEIUISIPHBIX
oOpa3oBaHMii), KOTOpash 3aBUCUT OT CTPYKTYPHBIX U (PYHKIIMOHAIBHBIX
0COOEHHOCTEM TOCTEBOM MOJIEKYJIbI, OKa3bIBAIOIIEH CTAOMIM3UPYIOIIEE ICUCTBHUE
Ha IPOLECCHl  CTPYKTYPUPOBAaHUS  MHIEIUI, COCTOSIIMX W3  MOJIEKYIJ
TJIMIUPPU3NHOBON KUCIOTHI.

IIpakTHyeckue pe3yJbTaTbhl HMccaeq0BaHUsl. Pa3paboTaHbl JBE HOBBIE
CyOCTaHLIMM T€MOCTAaTUYECKUX TMpEnapaToB U MX JIEKapCTBEHHbIE (HOPMBI B BHUJIE
nepopanbHoro (TabjseTku) U BHyTpuBeHHOro (ammynbl Ha 2mi 0,15% pactBop)
npuMeHeHusl. OCyIIeCTBIEH BbIMYCK OMBITHON MapTUH cyOcTaHumii «I nunaruny u
«JlaroBuny». HanaxkeH BBIMYCK ONBITHOM MMAPTUU JIEKAPCTBEHHBIX (HOpM:
«Tabnerkn I'munarun-0,005» u  «0,15% pacrBop JlaroBuna». IlomyueHo
pa3penieHue Ha IMPOBEJCHHE KIMHUYECKHX HMCCIEIOBAaHUN T'€MOCTAaTHKa B BHJIE
uHbeKuoHHON ¢dopmbl JlaroBun (0,15% pactBop) u [nummarun (TabneTkn).
HanaxkeH BBIIYCK IPOMEXKYTOYHOIO TEXHMUYECKOTO MPOAYKTA IMOJIYYEHHS
[JIALUPPU3NHOBOM KUCIIOTBHI.

JIOCTOBEPHOCTh MOJYYEHHBIX Pe3yJbTATOB IOJITBEPKIAACTCS TEM, UTO
OHU TIOJYYEHBI C MPUMEHEHHEM COBPEMEHHBIX (PU3MKO-XUMHUYECKHX METOOB,
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MIPAaKTUYECKAsl peanu3alus pe3yibTaTOB, MPEACTABICHUE PpPE3yJbTaTOB Ha
pecnyOIUKAHCKUX U MEXAYHApPOJHBIX HAyYHbIX KOH(EpeHLUsX, MyOIuKaiuu
PE3yIbTAaTOB UCCIIEAOBAHUN B PELIEH3UPYEMbIX HAYYHBIX U3JAHUSAX U MOJTYyYCHHEM
MaTEHTOB.

Hayuynass W nmpakTuyeckasi 3HAYMMOCTb Pe3yJbTATOB HCCJIEeJOBAHHUSA.
Haydnast 3HauuMOCTH peE3yJIbTaTOB HCCIEAOBAHUS 3aKIIOYACTCS B TOM, YTO
BBIICJICHbl JIATOXWUJIMH W TJIUUIUPPU3UHOBAS KHUCIIOTa, CHHTE3UPOBAHBI P
MIPOU3BOAHBIX JIATOXUJIMHA, OJY4EHbI HOBBIE CYIIPAMOJIEKYJISIPHbIE KOMILJIEKCHBIE
COEIMHEHHSI Ha UX OCHOBe. 3ydueHa reMocTaTuueckass akTUBHOCTb MTPOU3BOIHBIX
JAarOXWJIMHA W YCTAaHOBJIEHA €€ 3aBUCUMOCTb OT XHMHYECKOW CTPYKTYpBL.
CTpyKTypbl COeIMHEHUH MOATBEPKICHBI UCTIOIb30BaHNEM (U3UKO-XUMHUYECKUX U
pacyeTHbIX MeTOJ0B. [IpM H3y4eHMM pEOJIOTHYECKUX CBOMCTB KOMILIEKCOB,
YCTaHOBJIEHO, YTO HUX MHUEUISIPHBIE COCTOSIHUSI CTaOMJIM3UPOBAaHbI 3a CUET
ruApohoOHO-TUAPOGOOHBIX B3aUMOJECHCTBUN U BOJOPOIHBIX CBSI3EH.

[TpakTHueckass 3HAUMMOCTh PabOTHl 3aKIIOYAETCSI B TOM, YTO Ha OCHOBE
MOJIYYCHHBIX  CYNPAMOJICKYJIAPHBIX ~ KOMIUIEKCOB  cO3/1aHbl 3 ()EKTUBHBIC
OTEUECTBEHHBIC KPOBOOCTaHABIMBaWIIME cpenctBa «l mutarun» u «JlaroBuny,
pa3paboTaHbl J1a0OPATOPHBIE U MPOMBIIUICHHBIE PETJIAMEHTHI, a TAK)KE MPOCKTHI
B®C na nexapctBennbie popmbl «Tadnetku ['mmnarun-0,005r», «Jlarosun 0,15%
pacTBOp», KOTOpbHIE TMO3BOJIAIOT OPraHU30BaTh IPOMBIIUICHHBIA  BBIMTYCK
réeMOCTATHYECKUX MTPEnapaToB.

BHeapenue pe3yabTaToB HCCIACA0OBAHMI:

B pesynbraTe BBIIENCHHS OMOJOTHYECKH AKTHUBHBIX TEPIEHOHWIOB U3
pacTeHusi, OIpeAeNieHus CTPYKTYpbl M aKTUBHOCTH, Ha OCHOBE pa3pabOTKu
3 PEKTUBHBIX T€MOCTATUKOB:

pa3pab0TaH OTEUECTBEHHbI T'€MOCTATUYECKUW Mpenapar BHYTPUBEHHOTO
npumeHenue Jlarosun, monydyen mnateHT (04.12.2013, Ne IAP 04806) Ha
U300peTeHnsi ATEHTCTBA 10 HWHTEJUIEKTYalbHOW COOCTBEHHOCTH PecmyOmuku
V36ekucraH. 'emocTaTuK ~ pEeKOMEHJIOBaH  AJis IPUMEHEHUS npu
MapeHXUMATO3HBIX KPOBOTCUCHUSIX;

Ha ocHOBe «[NuiaruHa» co3laHa reMocTaTHYecKas KOJUIareHoBas IJICHKA,
nonyden mareHT (13.10.2015, Ne IAP 05109) nHa um3o0OpereHue AreHTCTBA IO
MHTEJJIEKTyallbHOM coOcTBeHHOCTH PecmyOnmuku Y30ekucran. Pazpaborannas
OTEUECTBEHHAsl JieKapcTBeHHass (opma MNOpUMEHEHa [ MNpeaoTBpalleHUs
COCYAMCTBIX U KallMJUIIPHBIX KPOBOTCUCHUH;

pazpaborana u yTBepxkaeHa «BpemeHHas (dapmakomneiiHas cTaThs» Ha
cyocraniuo “I'mummpam™ (18.10.2013. BOC 42 Y3 2369-2013), npoBeneHsl
KJIMHUYECKHE UCTIBITAaHUS TabJIETOK npenapara B KauecTBe
IPOTHUBOBOCHATIUTENBHOTO cpeAcTBa. [lomyueHHbIN TpenapaT AacT BO3MOXKHOCTh
PecryOnmke mMnopT3aMenieHue mpernapaToB aHaJOTMYHOTO IEUCTBUS.

Anpobauusi pe3yJbTATOB HCCIeA0BaHUA. Pe3ylnbTaThl HCCIEAOBaHUSA
M3JI0’KEHBI B BUJIE MTPE3EHTALIMH U MIPOLLIM anpoOaiuio Ha / PecyOInKaHCKUX U O
MEXIYHApOAHBIX KoH(pepeHuusx, B T.4. «buonorus-nayka XXI Bekay» (Ilymmno,
2005); «6™ International Symposium on the Chemistry of Natural Compounds»
(Ankapa, 2005); «CoBpeMeHHbIE TPOOIIEMBl OHOXMMHUHM ¥ JHIOKPHHOJIOTHI
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(Tamkent, 2006); «AKTyaabHBIC IPOOIEMBI OMOJIOTHH, YKOJIOTUN U TTIOYBOBEICHUS)
(Tamkent, 2006); «AKTyajlibHBIC TPOOJEMBI XMUMHH IPUPOJIHBIX COCIUHCHUID)
(Tamkent, 2009); «lIpobmembr opranuyeckor xumum» (Mocksa, 2009);
«Renewable Wood and Plant Resorches: Chemistry, Technology, Phrmacology,
Medicine» (CanxTt-IleTepOypr, 2011); «International Symposium on the Chemistry
of Natural Compounds» (Ypymun, 2011); «KinHudeckas reMOCTa3HOJIOTHS H
TeMOPEOJIOTHS B CepJIeyHO-cocyiucTor xupyprum» (Mocksa, 2013); «AkTyanbHbIC
po0JIeMBI pa3BUTHs OHooprannveckoi xumumy» (Tamkent, 2013);

Ony0/1MKOBAaHHOCTH Pe3yJbTaTOB UccaenoBanms. [lo Teme nucceprauu
omybnukoBaHo Bcero 40 HayuHbix pabor. M3 Hux 11 HayuyHBIX cTaTeil, B TOM
yucie 9 B pecmyONMKaHCKUX U 2 B 3apyOeXHBIX KypHanaxX, PeKOMEHIOBaHHBIX
Bricuieit arrectanmonHoi komuccued PecryOnuku Y30ekucrtan juisi myOauKauu
OCHOBHBIX HAay4YHBIX PE3YyJIbTAaTOB JOKTOPCKUX AMCCEPTAIUH, MOJYy4eHO 2 MaTeHTa
Ha U300peTeHUE, YTBEPKICHBI 2 TPOMBIIIUICHHBIX persiamenTa u 1 BOC.,

Ctpykrypa u 00bem auccepranmu. /[uccepranyisi COCTOUT U3 BBEACHUS,
CEMHU TIJaB, 3aKJIOYEHHUS, CIUCKAa HCIOJIb30BAaHHOM JHMTEPaTypbl, MPUIIOKEHUU.
O06BeM auccepranuu coctaiser 182 crpanuil.

OCHOBHOE COIEPXAHUE PABOTHbI

Bo BBegeHmH OOOCHOBBIBACTCS AaKTyalbHOCTh M BOCTPEOOBAHHOCTD
MPOBEJACHHOIO HCCJIEAOBAaHMS, LEIb U 3aJa4d HCCICIOBAHUSA, XapaKTEPU3YIOTCA
OOBEKT W TMPEaMEeT, IOKa3aHO COOTBETCTBUE WCCIICIOBAHUSI MPUOPUTETHHIM
HaIMpaBJICHUSIM Pa3BUTHUS HAYKU U TEXHOJIOTUN pecryOJuKH, U3/1aratoTCs Hay4dHas
HOBHM3HA M MNPAKTUYECKUE PE3YJbTATHI UCCIEAOBAHUS, PACKPBIBAIOTCS HAay4yHAasl U
MPAKTAYECKAs] 3HAYUMOCTH IOJYYEHHBIX PE3yJIbTAaTOB, BHEIPECHUE B IPAKTUKY
pe3yJbTaTOB UCCIIEI0BaHUS, CBEICHUS MO OMYOJMKOBAHHBIM paboTaM U CTPYKTYpe
JIACCEPTALIUH.

B nepgoii rnase auccepranuu «CTpyKTypa, 0M0JI0rn4ecKue CBOMCTBA AU-
U TpuTepneHouaoB pacreHuid poma Lagochilus Inebrians u Glycyrrhiza
Glabra» npuBoauTcs 0030p JIMTEpaTYpPHBIX JaHHBIX 00 apeaje pacTCHHWH BHA
Jlaroxwiyc, XUMHUYECKOM COCTaBe, METOJax MOAU(GUKAIMN W BBIICICHUS
MIPOM3BOJHBIX JaroxwjinHa. lIpuBeneHbl Takke [aHHbIE O IMOJUcaxapuaax,
MEeKTHHAX, TIUKO3UIaX U TPUTEPIICHOUAX COJOJKHU, 00 OCHOBHOM JCHCTBYIOIIEM
BEILIECTBE PACTEHUSI — TIUIUPPUZHMHOBOM KHUCIIOTE, CTPYKTYpeE, TpaHchopMaluH,
OMOJIOrMYECKOM AKTHUBHOCTH M KOJUIOMIHO-XMMHYECKHX CBOMCTBax €€ cojiell u
KOMIIJIEKCOB C JICKAPCTBEHHBIMU BEILIECTBAMMU.

Bo Bropoii rnaBe gucceprauun @ «OQ  cucTeMe remMocrasa u
reMoCTaTU4YeCKHe NMpenaparbD) MPUBEICHBI JUTEPATYPHBIE JAHHBIE O CUCTEME
reMocTa3a, HapyIIEHUAX CUCTEMbI, 0 TEMOCTATUYECKUX Iperaparax U MEXaHU3Me
UX JEeUCTBUSL.

B tpersen rimaBe mucceprauun «Marepuajibl, YCJIOBHA M COBpPEMEHHbIE
MeTOAbI UCCJIeI0BAHUSA, OHOJIOTHYECKAs] AKTUBHOCTb)» IIPUBEJICHBI MaTEPUAJIbI,
pEaKkTUBBI, MPUOOPHI, CHUCTEMBI TOHKOCIOWHOW XpomaTtorpaduu, METOIUKU
BBIJICTICHUS U OYKMCTKU JaroXujuHA U TIULEPPU3UHOBON KUCIOTHI (M €€ colei),
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MOJyYEHUsI UX MPOM3BOJIHBIX, & TAKXKE METOJbl KOJIMYECTBEHHOTO OIPEACICHUS U
F€MOCTAaTHYECKOM aKTUBHOCTH, UCTIOJIB30BAHHBIC MIPU BBITIOJHEHU JIUCCEPTALMOHHOM
paboTHI.

B uerBepToii riaBe quccepraiu «Boiaesnenue garoxuwinna 'K u eé couei,
CHHTE3 NMPOU3BOIHBIX JAroXmuJImHa» 00CYKICHBI JTaHHBIC 1o
YCOBEPILICHCTBOBAHUIO ~ BBIACIICHUSI JUTEPICHOWIA JIATOXWJIMHA W3 PACTCHUS
Jlaroxuityc OonbsSHSIIOMIMN U TEXHOJIOTHUECKO cxeMbl BolzieaeHust I'K u e€ coneit u3
TI'K, xpuctajuiMueckord CTPYKType MOHOTMApaTa JAaroXWjiuHa W CHHTE3Y €ro
apOMATHYECKUX alleTaje.

VY COBEpIICHCTBOBAHME BBIJICICHUST JaroXwinHa u3 pacteHus Jlaroxwminyc
ONBSHAIOMINM 3aKIF0YAETCS B TOM, UYTO JUXJIOPITAH JJIA SKCTPAKIHUHA UCIOJIB3YETCA
13-14 pa3 (ontumansho 10 - 11 pa3), 4T0 MPUBOAUT K SKOHOMHHU AJIEKTPOIHEPTHH,
pacxoja pacTBOPUTEIIS U OOIIETO BPEMEHU SKCTPAKIIUH.

JlaroXwjimH NepeKprUCTALIM30BBIBAIOT U3 allETOHA U MIPU MEPEKPUCTALIA3ALN
U3 PA3IMYHBIX PACTBOPUTENICH IOJydalOT 2 BHJIa KPHUCTA/UIOB. OE3TUIpATHON H
MOHOTHApaTHOW (OpMBI. PEHTTeHOCTPYKTYpHBIC JaHHBIC OBLIM IOJIYYCHBI B
naboparopun PU3NKO-XUMHUUECKHE METOJIbI aHAJI3a 0T PYKOBOJICTBOM Mpodeccopa
N6parumora b.T. MoHOKpHCTA/UT JaroXujanHa B BUJE MOHOTHIpaTa ObLI IOJTyYeH U3
CMeCel pacTBOpHUTEINIEH: alleTOH:TOMyol:3TaHoI. CTPYKTypa MOHOKpHCTaIa Oblia
orpeJielieHa METOJIOM PEHTTeHOCTPYKTYpHOro aHanm3a (PCA).

CuHTE3bI HA OCHOBE JIAarOXWIMHA C APOMATHYECKUMHU AJTBJECTUIAMU, TOTUYECKH
M3MEHSIOUIENCA CTPYKTYpPOU IO HACTOSIIETO0 BPEMEHHM He ObUIM M3ydeHbl. [loaTomy
OBbLJI0O MHTEPECHO W3YUYHUTh PEAKIUI0 JIATOXWJIMHA C PSIOM apOMaTHYECKUX
aJIbJICTUJIOB U BBISIBUTH ONTUMAJIBHBIE YCIIOBUSI CUHTE3a. CUHTE3 OCYIIECTBIIEH IO
HIDKECAEYIONIEH CXEME:

CH,OH

CH,OH CH,OH
CH,OH CHO
HO R 1@: R R 0
HOH,C 1 R
2

I'me Riu Ry — OH, -OCHs, -OC, Hs ,-Br. (“1- ||8)

Cxema 1. O0masi cxeMa CHHTE3a apOMATHYECKHUX alleTaJieild JJaroXujinHa

[TokazaHo, 4YTO mNpH CHUHTE3€ AapPOMATHUYECKUX alleTalied JIaroXujinHa,
COJICpIKaIllUE Pa3JIMUHbIC AJTKOKCUJIBHBIE TPYMIBI B KauyeCTBE 3aMECTUTEICH B
apOMaTUYECKOM KOJIBIIE IEJIECO00pa3HO MCTOIB30BaHME B KAUECTBE KaTan3aTopa
koui. H,SO, a xorma 3amectutensmu spisiorcs OH — rpynmbl, 0e3BOJIHOTO
cynb(dara meau. Bee monydeHHbIe apoMaTHYECKUE alleTalld JIATOXUJIMHA OYHINATN
METOJIOM  KOJIOHOUHON Xpomartorpaduu. HekoTtopeie (PuU3NKO-XUMUYECKUE
XapaKTEepPUCTUKU TIpuBefeHbl B Tabmume 1. CTpykTypy CHHTE3UPOBAHHBIX
coeauHenun noarsepxaany qanasivu UK u IIMP-criekTpos.

B UK-criekTpax CHHTE3HPOBAHHBIX COCAHHEHMI B 06macta 3300-3400 cv™
oOHapy>KUBaeTCsl IIMPOKasi IOJ0Ca, OTHOCALIASCA K BAJICHTHBIM KOJIEOaHUSIM
TUAPOKCUIIBHBIX TPYNI B MOJIOKEHUAX 15,16 MOJIEKylbl JAaroXuianHa, KOTOpbIE
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YYacTBYIOT B 00pa30BaHWUU MEXK- U BHYTPUMOJICKYJISIPHBIX BOJOPOIHBIX CBS3EH, a
BaJICHTHBIE KOJICOAHUS THUJIPOKCHIIBHBIX Tpynn  (PEHOJbHBIX  COEAMHEHHI
06Hapy)HUBIOTCS B 061acTi 3200 cm™ (coequuenus 4-8).

B cnexrpax IIMP coenunenuii 4- 8, B o6mactu 0,80-0,90 m.a. umeroTcs
CUHTJIETHBIE CUTHAJIBI MPOTOHOB METHIBHBIX rpytil npu Cg u Cyg, a B obnactu 1,0
M.J. CHUTHaJ MPOTOHOB METWIbHOW rpymmbl npu C, MOJNEKyINbl JaroxuiuHa. B
obnactu 3,4-4 m.1. oOHapyxkuBaroTcs curiaibl mpoToHoB —OCH,-rpynm nipu Cys,
Cie u Cig, a B 0OmacTe 5,5 M.11. — curHai TpetudHoro npotona CH- rpymnmsr.

Taoauna 1
Hexoropslie ¢pusnko-xumuveckne xapakrepucruku 3,18-0ensunugen-15,
16-quokcu-9,13-3moxkcu1a01aHOB

No Ar Rf* Karanu3sarop Ty C° Boixon %
2 @ 0,73 H,S0O, i 55
T (KOHIIL.)
3 @ 0,26 H,30, : 60
H,CO (xOHII.)
OCH,

4 oH 0,50 CUSOs 1 136137 | 35
(6e3Bo1.)

5 /@/OH 0,38 CuSO, 138-139 27
HO (6e3Bon)

6 o 0,45 CuSO: | 950.151 | 25
(6e3Box)

OCH,
OH
7 0,41 CuSOs | 167168 | 30
(6e3Box)
OC_,Hg
OH
8 0,40 CuSOs | 173474 | 36
(6e3Bo1)
Br

*CucteMa: MetaHo:aneToH (2:1)

Jlanee ObUIM CHUHTE3UPOBAHBI AllETUJILHBIE TMPOU3BOAHBIC JIAroxwinHa. B
JUTCpaTypC HMCIOTCId  MHOTO CBEJCHUM O CHHTE3C T CTpaallCTUILHOTO
IIPOU3BOJHOI'O JIaIOXHWJIMHA. Ho ouenr maio CBeI[eHHfI O CHHTE3€ MOHO-, IU- U
TPUALICTUIIBHBIX  ITPOWU3BOJIHBIX, OHM B OCHOBHOM ObLIH BBIACJIICHBI U3
PACTUTCIIbHBIX MCTOYHUKOB. HOBTOMY HaMU 6BIJ'IO CUHTC3UPOBAHO TCTpPAAUCTHII-
IMPOU3BOAHOC JIArOXWJIMHA U MATKHUM I'HAPOJIM30M IMPOJAYKTA IMMOJTYHYCHBI MOHO-, JIH-
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U TpUALICTUIbHBIE MPOU3BOJAHBIC, KOTOpblE OBUIM pa3feleHbl METOJIOM
KOJIOHOYHOU XpoMartorpaduu.

OddexkTuBHOCTH U OMOAOCTYNHOCTH  OOJIBIIMHCTBA  OHUOJOTHYECKHU
AKTUBHBIX BEILECTB, MPOSBISETCS B BOJHOM cpeie (UeIOBEUYECKUH OpraHu3M
coctouT u3 60-75% u3 CTPYKTYpUPOBAHHOW BOJIbI), MOATOMY HaM Ba)XHO OBLIO
KpOME€ BBIACIECHUSA, MNOJy4YeHUus coned u npou3BoaHbix ['K  BbISICHUTH
(GbyHIaMeHTalIbHbIE BOMPOCHI, B YACTHOCTH (DPU3UKO-XUMHUYECKHE XAPAKTEPUCTUKH
BOJHBIX PACTBOPOB MOJIYYEHHBIX CYIPaMOJIEKYISIPHBIX KOMIUIEKCOB. [loiryueHHbIe
pe3ynbTaThl  ATHUX pabOT MOTYT TMOCIY)KHT OCHOBaHHEM  pa3pabOTKu
BBICOKOTEXHOJIOTHUHBIX 3(P(EKTUBHBIX TEMOCTATUKOB IIHUPOKO CIEKTpa JCHCTBUSI.

g yBenudeHus: OMONOCTYMHOCTH TOTO WM HHOTO OHOJIOTUYECKOTO
AKTUBHOTO BEUIECTBA, UCIOJIb3YIOT PA3IMYHbIE XUMUYECKUE MPUEMBI: MTOIyYCHHUE
COOTBETCTBYIOIIMUX COJIEH (€CIM 3TO HE 3aTParuBaeT OCHOBHYIO OMOJIOTMYECKYIO
(GYHKIIMIO BEIeCTBA); KOBAJCHTHAs WJIM HEKOBaJIEHTHAs MoJudukanus c
JNOCTYNHBIMHM, Pa3pElICHHbIMH B MEIWLHMHCKOM MPAKTUKE IOJUMEPHBIMU
TPAHCIIOPTHBIMU ar€HTaMH; IOJIYYEHUE CYNPAMOJIEKYJSPHBIX KOMILIEKCOB C
TaKUMH HU3KOMOJIEKYJISIPHBIMUA HOCUTENISIMU (JIMTaHAaMH), KaK [UKIOACKCTPUHBI,
KpayH >¢upsl. B nocnenHue necsATUNeTUs MHUPOKO HCIONb3YIOT aM(pUQpUIbHbIE
OpupoAHbIE coequHeHus, B yacTHOCTH 'K u e€ comu. B xauecTBe HocuTens Iuis
MOJIYYEHHSI HOBBIX JICKAPCTBEHHBIX (TPaHCHOPTHBIX) (OPM H3BECTHBIX JIEKAPCTB
(HECTEpOUIHBIX MPOTUBOBOCHAIIUTEIBHBIX CPEJCTB, MPOCTATJIAHUHOB, YPALIUIIOB)
U Jpyrux OWOJIOTMYECKM aKTHUBHBIX BEIIECTB Oblia mpemiokeHa 18 f—
rnuippusuHoBas  kuciota (I'K). McxomHoi MpeanochUIKOM 3TOro Moaxoia
ABIIIETCS  MpeACTaBlieHne 00  00s3aTelbHOM  HAJIMYUUM B CTPYKType
KOMITJIEKcooOpaszoBarensi  Kak  TUApo@uiIbHONM  (CBS3BIBAIOIIEH  OCHOBHOE
JIEKapCTBEHHOE BEIECTBO), TaK W Tuapo¢doOHOM (OTBEHAIOIIeH 3a TPAHCIOPT)
yacTH. Tak Kak JaroXwivH U MOJTYYEHHbIE €ro U30NPONUIUACHOBbBIC, AllETHIIbHbBIE
U OEH3WINWJEHOBBIE MPOU3BOJHBIE IUIOXO PACTBOPUMBI B BOJE, B KayeCTBE
coJiroOuM3upyrouero areHta oot BeiOpanbl 'K u €€ HexkoTopele MOHO- coJv
(aMMoOHUEBas1, KaKMeBas, JTUTHEBAs).

Hcxons U3 M3M10°KEeHHOTO BhIILIE, B Havasie 00cyiuM MeTo bl BeiieneHus 'K,
TEXHOJIOTUA OYUCTKHM, Tonbopa yciaoBud mnonyudeHuss cojed I[I'K uw  ux
CyHpaMOJICKYJISIPHBIX KOMIUIEKCHBIX COEIMHEHUM C JaroxXuiuHoM. Merogam
BoificiaeHUs 'K u3 KOpHS COJIOJKHM TIOCBSIICHO OOJIBIIOEC KOJIHYECTBO PAOOT.
OcHoBHast CyThb HMX 3aKJO4YaeTcd B TOM, UYTO Ha HAYaJIbHOM JTame
TEXHOJIOTUYECKOI0 MPOLECCa IMOIMY4YaroT KAaYECTBEHHBIM ASKCTPAKT M CryLIAOT
MOCJIETHUM O HY>KHOM KOHJIULWH.

Hawmu 65110 anpoOrpoBaHO MOJIyY€HHE CHIPOTO TEXHUYECKOTO MPOoyKTa 0e3
CTYUIEHUSI OKCTpaKTa- METOJOM  CEpPHOKHUCIOro ocaxzaeHus. Ilomyvaror
texHuueckyto 'K (TTK) ¢ Beixogom no 9-11% u ¢ conepxkanunem 'K ot 25% no
45%. Hekoropbsie ¢(usnuko-xumuyeckue xapakrepuctukun TI'K mnpuBeneHsl B
Tabnuiie 2.
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Tao6auma 2

Hexkoropbie puzuko-xummnueckue xapakrepuctuku TT'K

Ne HaumenoBanue mmokasartesei JlanHbIe aHamnU3a
o AMophHO — TBEPABIM, KPYITHO 3€PHUCTHIM
1 Bremauii Bug pb pa Pyl p
MIOPOITIOK TEMHO-O0YpOTO I[BETAa
2 Bxkyc [IpuTopHO-CnaaKnii ¢ TOPYMHKOU
KonnuecTBenHoe conepxanue

3 40+5%

TK B % °
4 Braaxuocts B % 5,5+1,5
5 OoOmas 301ma B % 11,4+0,75

CosmectHO ¢ OO0 «ArpobnoKumé» paszpadoran «TSh 19783536-02:2013»
TI'K. Ilo pa3paboTaHHON TEXHOJOTMH TMEpPepabOTKH COJIOJKOBOTO KOPHS Ha
npousBoacTBeHHOM 1exy UYII «baxomup Ba K» (r. bepynu, PecnyOnuka
Kapakannakcran) nonyyeno 1,5 tounsr TTK.

Hanee na ocHoBe TI'K nomyuanu ['K u e€ conu. JlaHHBIN TEXHOJIOTUYECKUM
npouece 3akiirodaercs B 3KCTpakiuuu ['K aieToHOM ¢ mociIeIyroluM 0CaxaeHUEM
€€ B BHJAC TPEX3aMEUICHHBIX COJIEH, IIOCIE YEero KHCIOTHBIM T'MAPOJIA30M
MOJTy4at0T MOHO3aMEILICHHBIC COJIU C YHCTOTOU 72-75%.

‘ N3menpueHune KOpHA COJIOOAKH ’

l

‘ OOpaboTka aMMHUAYHBIM PaCTBOPOM ’

|

(dbunbTpOBaHUE

DKCTpaKIus ’

.

‘ [ToBTOpHAs AKCTpaKLIUS

/

‘ DKCTPaKT

‘ H © ocaxneHue ’

|

‘ (buIbTpOBaHUE - CYIIKA - (pacoBKa ’

Cxema 2. Texnonoruveckuii npouecc Bbiaesenue TI'K n3 kopus cosoaku
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Texunuyeckas ['THUpPpPUIMHOBASA KHUCI0TA

1. aueron l 1. aneron l 1. aneron
2. 10% KOH meranon 2. 10% Li metanon ¢ 2. 25% ammuak
| Tpukamueas conb 'K | | Tpunuruesas conb ['K | | Tpunammonnesas cons ['K |
¢ Jlen ykcycHas KUCIIOTa ¢ Jlen ykcycHas Kuciora ¢
| MomnoxkanueBas coib ['K 72-75% | Momnonutuesas conb I'K 72-75% l | Monoammonueas conb I'K 72-75%
¢ nepexpuctaumsarys u3 80% sraHona nepexpucTamsanms u3 80% sraHona +

‘ Monoxaauenas cojb I'K 80-82%

E’[OHOﬂMMOHHeBaﬂ coab 'K 80-82‘£|

. ‘ Monosutuenas coJb I'K 80-82%
1,5% H,S0, / 1,5% H,S0,
¢ 1,5% H,S0,

[ [imuuppusnHoBasi KMCJI0TA j

Cxema 3. Texnosornueckas cxema Bbiaejenuss I'K u eé cogeit u3s TI'K



[Tomyuennass 'K u e€ comm oxapaktepu3oBaHbl (DU3HKO-XUMUUYECKUMH U
CHEKTPAJbHBIMU JaHHBIMHU. B Tabmuue 3 mpuBeneHbl MX HEKOTOpblE (U3HUKO-
XUMHUYECKUE XapAKTEPUCTHUKHU.

Tadoauna 3
Hexkortopbie puznko-xummnueckue KOHCTAaHThI 'K u eé coJieil
. Buemnr Bun, T.xwum, % [a]p, UK Yo
Ne | Beuectsa M.M. °c Re 05% | (v,em?) | (im)
IMopormok 6emoro i 0,07(11) 1042, 1656,
32 IK 1seta, 840 210-213 | gacyy | 48 | 2873 2048, | 2O%
ITopoIIok CBETIIO0 i 0,32 (VII) 1042, 1655,
33 | MACTK #3H,0 | oo msera, 894 | 222227 | o061y | ™40 | 2048 3230 | 251
[Mopook 6enoro 0,30 (VII)
34 MKCTK mera co cherioxer-| 280284 | 026(11) | +36 | Do ST
TBIM OTTeHKOM, 878 0.12(V1) '
IMoportiok 6emoro ) 0,30 (VII) 1037, 1664
35 MJICTK nsera, 878 250-253 0.26(11) +36 2941, 3410 251
*Cucrema: | -sranom:xmopopopm (1:3), Il -meranom:xopodopm (1:3), Il -Boma:aneToHUTpHIT:ALIETOH

(3:4:2), IV -3ranon:xiaopodopm (1,5:3), V -meranomaneron (2:1), VI -soga:aneronutpun:aneron (1:1:1).

Yucrtoty 'K n e€ comerr ouenuBanu merogqom BOXXX B m3okparndeckom
peXuMe C TNPUMEHEHWEM AUOJHO-MATpu4HOro m Y@ perekropa. [ms 3toro
HaBeCcKy Impenapara pacTtBopstor 0,5% HOro pactBopa YKCYCHOM KHCIOTBI.
[ToxgBuxHast ¢aza cocroutr u3z 35 oOvema aneronutpuia, 0,5 obbema nensHOU
YKCYCHON KHCIOTBI U 64,5 o0bema OuguccTWUIMpOBaHHOM BOJbL. CKOpOCTh
notoka ycranaBiuBatoT 0,75-1,0 Mu/MUH, AETEKTUPOBAHUE MPOBOJAT MPHU JITTUHE
BOJHBI 254 HM, BpeMs aHann3a 16- 17muH.

VWD1 A, Wavelength=254 nm

MACTK

2.001

4534
6.751
> 15.007

i T T T T T T T
0 2 4 6 8 10 12 14 min

Puc- 1. XpomaTtorpamma MACT'K 80-85% uucrorsi

N3 naHHOM XpomaTorpamMMbl BUJHO, YTO KPOME OCHOBHOI'O IMHKA UMEKOTCS
MUKA COMYTCTBYyrOmMx BemecTB. [lo maHHbIM 'H-s1MP CIIEKTPOCKOIINH,
CONMYTCTBYIOIIMMH BemiecTBamu sBisitoTcs: 18a-H wm3omep 'K u wactuuno
TUAPOSM30BaHHbIe Tpou3BojHbIe 18a- u 18 TIMIMPPU3MHOBON KHUCIOTHI U
rmnuppeToBas kucnora. OOmas cymMma Tiomazeil mukoB coctasiser 17+2,5%.
HanbHeiimas ounctka ['K  jmocturaercs pacTBOpEHHMEM €ro B alleTOHE W
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OCaXXJICHUEM B BUJEC TPU3AMELICHHOW COJM W TUAPOJIU30M MOCIEAHEU JIEASTHOU
YKCYCHOM KucyioTou. [locne nepexkprucTaiinzaiuy nojiy4aroT MPOIYKT ¢ YACTOTOU
90-92%.

VWD1 A, Wavelength=254 nm

MACTK

Puc- 2. Xpomatorpamma 100% noro MACI'K

ConyTcTBylOIIME BeElIECTBA OJIM3KUE IO CTPOEHUIO OYEHb TPYAHO OTAETIOTCHL.
ITostomy 100% wuuncrora I'K pgocturaercs ¢ NOMOIIBIO MPENAPATUBHOTO
KOJIOHOYHOTO paszencHus (puc. 2). buonornyeckass akTHBHOCTH MMOJYYCHHBIX
oo6paszioB MACI'K paznuunoii creneHbto unctothl: 7/0-75%, 80-82%, 90-92% u
100% mpakTuuecku He oTauvaroTcs. [Ipyu ouncTKe MPOUCXOAUT OTEPS MPOAYKTA,
Y BBIXO0Jl KOHEYHOT'O OTHOCHUTEJIHLHO MEPBOHAYAIIBHOTO MTPOIYKTa CHUXKAETCS J10 25-
30%. IToaTomy mMbI ncriob3oBanu 'K u e€ coneit ¢ uncrotoit 80-82%.

B maroii rnaBe guccepraumn  «CynpamMoJieKyJsipHbIe  KOMILIEKCHI,
(puzuko-xumMuYecKue " peoJioruvyeckue CBOliCTBaY 00CYyXI€HbI
AKCIIEPUMEHTAJILHO TOJYYEHHbIC JaHHBIE MO CHEKTPAJIbHOMY MOATBEPKICHUIO
CTPOCHHS, ONPEACICHUI0  (PUBMKO-XUMUYECKMX KOHCTAHT U  HU3YyUYCHUIO
PEOJOTUYECKUX CBOMCTB CyNPaMOJIEKYJISIPHBIX KOMIUIEKCOB JaroxmwinHa ¢ ['K u eé
COJISIMH.

Tze R: H (5-7), HaN (8-10), K (11-13)
Cxema 4. O01mas cxemMa noJry4eHusi CynpamMoJIeKyJasiPHbIX KOMILUIEKCOB
JaroxuiauHa ¢ I'K u eé MOHOAMMOHMIHONM M MOHOKAJIMEBOH CONSIMHU
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Tao6auna 4
Hexoropbie pU3NKO-XUMHYECKHE KOHCTAHTHI KOMILIEKCOB JlaroxujmHa ¢

I'K, MACTK, MKCTK.
Ne | Komruiekcst BH;,IH.INTM’ Tgccl;/m’ Re ([J(,xg‘% (V,I/g\{d'l) (if/f)) Bbg/i)om
36 | JI-TK 12 top. ettt 1173175 0.74(V)|  +12 19‘213: rooz | ] s
37 | JITK 1:4 top. bemtit 1175178 0.73(V)|  +16 1%13: Ty | 251 | 925
8 | JITKI:9 Hop. bemwii | 180183 0.73(v)| 1 13;“2‘; 2oa7 | 250 | 937
39 | VST evometiia | 197200 p7200) 424 | 005 5o | %0 | %00
© | T eomonioss | 200204 DT2V) 920 | o s | 0 | 847
a1 H-Mﬁer iﬁ;{ﬁo’;‘egfo"; 205-207 0.71(V)| +22 ;gig: éggg 250 | 887
2| TS| epemenatts | 45517 (o3| *2 | s g, | 51| 932
@ | | Spomonian (2072|531 | 12 | oagg sary | 25| 944
] ST | oo | 25227 g1iin| 16 | omasgo, | % | 998
*Cucrema: | — oartanon : xnopodpopm (1:3), Il — wmeranon : xjopodopm (1:3), V —

MeTaHom:aneToH (2:1),

Bce nonyuennbie coequHeHus (Tadi. 4) SBISIOTCS ONTUYECKH aKTHUBHBIMU,
MPABOBPAIIAIOIIUMUA KOMILJIEKCAMU W BBIXOJ CYNPAMOJICKYJISIPHBIX KOMIUIEKCOB
coctaBisier ot 84 nmo 93%, Temmeparypa IUIAaBJICHUE BEIIECTB COMPOBOXKIAETCA
Pa3I0KEHUEM.

B VY® cnekrpe mOJy4EHHBIX COEOUHEHUN HAOJIOAAIOTCS  TOJIOCHI
MOIJIONIEHUST ¢ MakcuMyMoM mnpu 251-254 um B cpene Boma:cnupt (50:50),
COOTBETCTBYIOIIIUE K p-p* MepexXoly CONMPSLKEHHOM JBOMHOM cBsizu mpu C KOJIbIIE
CKEeJIeTa arjJuKOHOBOM yacTh MosieKyJbl 'K u e€ conent.

B UK crniekTpax moiaydeHHBIX COCTUHEHUN HAOIIOIa0TCS XapaKTepHbIC s
kapGoHmIbHBIX rpym K u eé coneit BanenTHsie konebanus mpu 1670-1650 cm™
CO CMEMIEHUEM TIOJIOC TOTJIONICHWS] Ha BBICOKOYACTOTHYIO 00JIACTh (60-55cm™)

OTHOCUTEIBHO K MCXOJHBIM KOMIIOHEHTaM. OTO YKa3blBaeT Ha TO, 4YTO
kapOooHmwibHble Tpynnsl 'K u  e€ coneit ywactByloT B 00pa3oBaHUs
CyHpaMOJIEKYJSIDHBIX ~ KOMIUIEKCOB C  JIATOXWJIMHOM. YIIMPEHUE CHUTHaja

BaJICHTHBIX KoJeOaHuil rugpokcuiibHbIX rpynmn jgaroxuwinHa u 'K npu 3430-3380
cM™' TaKke yKasbIBaeT Ha IIPOIECC KOMILIEKCOOOPa30BaHH.

B cnektpe IIMP (ameron:D,0) xommiekca I'K:JI (2:1) oOGHapykeHbI
CJIeIyIOLME PE30HAHCHBIE YacTOThl: curHaid B obOmactu 0,5 M.J. OTHOCUTCS K
nporonam C-CHj3 ipu C,7; nyoser B obsnactu 0,7-0,8 M.JI. OTHOCUTCS K POTOHAM
CH-CH; ipu C4 u Cyp MOJIEKYJIBI JIATOXWJIMHA.

Curnan B obnactu 1,0 m.n. otHocutcs k mporoHam CH-CHjz mpu C; B
mouekyne I'K. Cunrnernsiii curnan B odnactu 1,3 M. oTHOCUTCS K mpoToHam C-
CH; mpu C,. Hepacmieruiennsiii curHan B oomactu 1-2 M.J. OTHOCHUTCS KO BCEM
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MPOTOHAM CKeJIeTa MOJIEKYJbl JaroxuinHa. CurHan npotoHoB B obnactu 2,8-3,0
M.JI. OTHOCHUTCS K MPOTOHAM METHJIBHBIX IpyIn pacTBOpuTest. CI0KHBIM CUTHAI B
obnactu 3,0-4,5 m.1. otHOcuTes ko BceM npotoHam CH,O, CHO, umeromuxcs B
moniekynax JjaroxuwivHa u ['K. CunrnerHsii curhan B obGmactu 5,0-4,5 M.n.
OTHOCHTCS K 0J1e(DMHOBBIM NpoToHaM mpu Cys.

Ha ceronnsimauii 1eHb, MEXaHU3M TelieoOpazoBaHus U comroounuzanuu 'K
OCTaeTCs BO MHOT'OM HETMOHSTHBIM M Majo ONHCaHHBIM B JiuTeparype. IloaTomy
YCTaHOBJICHHE OCHOBHBIX (U3UKO-XUMHUYECKHIX CBOMCTB rujaporenei
HU3KOMOJIEKYJISIPHBIX ~ MPUPOAHBIX COEAVMHEHHM B Pa3IMYHBIX AarperaTHbIX
COCTOSIHUSIX W TIPUYUH TIPOSBICHUS BBICOKOM OWOJIOTMYECKON aKTHBHOCTH
CyHpaMoJICKYJISIPHBIX KOMILIEKCOB Ha ocHOBE ['K siBiisieTcst akTyanbHBIM.

JlaHHBII 3Tan padoThl BBIMOJIHEHO COBMECTHO € YUEHBIMU Kadeapbl « XUMHUH
MOJIUMEPOB»  XUMHuUeckoro  (¢akynbreta HamuonaneHoro  YHuBepcuTeTa
V36ekucrana (mpodeccopamu Y.H. MycaeBeiM um M.I. MyxameaueBbim).
ITporecchl CTPYKTYypooOpa3oBaHus B PaCTBOpPaX MOYKHO TaKKe OXapaKTepHU30BaTh
HU3yUYEHUEM HX BI3KOCTU. Eciu B pacTBOpax HMPOMCXOASAT MPOILECCHl acCOlUaIuu
PAaCTBOPEHHBIX BEIIECTB, TO BSI3KOCTh PACTBOPOB pe3KO Bo3pacrtaeT. Iloatomy ¢
IEJbI0  BBISBJICHHME  ACCOLIMPOBAHHOCTHM  MOJICKYJ  CYHpPaMOJIEKYJSPHBIX
KOMILICKCOB ObLiTa oIpe/iesieHa BI3KOCTh UX BOJIHBIX pacTBOPOB. M3 puc. 4. BUIHO,
YTO BOJHBIA PacTBOpP MOJIEKYJsipHOro Komiuiekca I'K ¢ jaroxuiamHoM B
cooTHolleHUH 2:1 o00y1ajaeT OYeHb BBICOKOW BSI3KOCTHIO XapaKTEpPHOW st
acconuupyembix cuctem. IIpu 3ToOM C yBeJIMUYEHHEM TeMIlepaTypbl MPUBEIEHHAS
BSI3KOCTh PACTBOpPAa YMEHbINAETCS. DTOT (DaKT CBUJIETEIBCTBYET O pa3pylICHUU
acconuaroB. OHaKo JJisi BOAHOTO pacTBOpa MoJieKyJsipHoro komruiekca ['K ¢
naroxmwiuHoM (9:1) yBenmueHue TeMIepaTyphl NPUBOAWT K BO3PACTAHHUIO
BSI3KOCTH.

Mya/C ] MNya/C
9 -

7 4

5 4 2

N
]
N W

©O=_2NWhA

0 0,05 0,1 0,15 0,2 0,25 o 0,05 0,1 0,15 0.2 0,25
C.% C.,%

a 0

Puc.4. 3aBucuMocTh NpuBeAEéHHOM BA3KOCTH BOJHOI0 PACTBOPAa MOJIEKYJISIPHOIO
komIuiekca I'K ¢ naroxuiaunom 2:1(a) u 9:1 (0) OT KOHIIEHTPAUMHU
npu T=298K(1), T=303K(2), T=308K(3)

[To-BuamMOMy, 3TU W3MEHEHHS OOYCIOBJICHBI PA3JIMYHBIM COOTHOIICHUEM
ruApOGUIBLHO-TUAPODOOHBIX ~ B3aMMOJEHCTBHIA Il  pPa3HBIX  COCTaBOB.
OnpenenenueM BA3KOCTH BOAHBIX pactBopoB MACI'K, cympamonexkyisipHbIX
KOoMILIEKCOB 'K 1 €€ MOHOaMMOHHEBOM COJIM C JJTATOXWJIMHOM YCTaHOBJIEHO, YTO
BKJIFOYCHHUE B COCTaB KOMIUJIEKCOB THAPOPMIHHBIX COCTUHEHUN TPHUBOIUT K
YMEHBIIECHUI0, a THAPOPOOHBIX COCIWHEHUN (JIATOXWINH) K YBEIUYCHUIO
BSI3KOCTU HX BOJIHBIX PacTBOPOB MO cpaBHEHUIO C BsA3kocThio MACIK. Otu
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JAHHBIC CBUICTEIBCTBYIOT O TOM, YTO TPHU CTAOUIIU3AINMH CYMPAMOJICKYJISIPHBIX
KOMIUIEKCOB JIaTOXWJIMHA OCHOBHYIO pOJIb HWIPAlOT BOAOPOJHBIC CBS3H W
rupodoOHO-THIpohoOHBIE  B3auMopaewcTBus. i TOATBEPXKIEHUS  ITOTO
NPEINONIOKEHNUST HaMH  METOJAOM  MaTeMaTHYeCKOr0  MOJICIHPOBAHHUS  IIO
nporpamme «HyperChem 9,0» u «Chem-Draw» ObLix paccuuTaHbl SHEPruu
o0Opa3oBaHMsI CYIIPaMOJICKYISIPHBIX KOMITIEKCOB aroxmimHa ¢ 'K B «abcomroTHOM
cpene» (puc.4).

Puc 4. Koabueodpasnoe cocrosinue I'muiiarmnaa. ueprus oop. 787 kcal/mol

Haumenbmeldr  sHepruedl  o01amgar0T  BOAOPOJHBIC  CBSI3M  MEXKIY
TUAPOKCUIBHBIMU TPYIIaMU JJATOXWJIMHA B TTOJNOXKEHUAX 15 u 18 u ruapokcunamu
kapOokcuiapHOM Tpynmbel ['K. B mapoBumHoOW Mojenw BHUIHO, YTO JIATOXUIIUH
HaxoJMUTCs 3a mpeaenamu obpazoBanHoro koibiia ['K. HMcciaenoBanue peosoruu
BOJIHBIX PAaCTBOPOB CYITPAMOJIEKYJISIPHBIX KOMIUJIEKCOB MOKAa3ajl0, YTO BKJIIOUECHUE
ruipoOOHBIX OPraHUYECKUX COCIUHEHHUH B COCTAaB CYIPaMOJICKYJISPHBIX
komiiekcoB 'K m €€ MOHOaMMOHMEBOW COJIM MOPUBOAUT K YCUJICHHIO, a
TUAPOPUITBHBIX OPTaHUYECKUX COEMHEHUM-K 3aTPYIHEHUIO
MHUIIEJUT000pa30BaHUs B BOAHBIX paCTBOpax.

[TorTomMy HamboJiee BEPOATHO, YTO MOJEKYJbI TOCTS HAXOIATCS MEXTY
ciosimu ['K u €€ coseid, koTopbie HAXOIATCS B MUIICIUIAPHOM cocTosiHuu (Puc 5).
N3ydyeHne CTPyKTypbl METOAOM MaTEMaTHYECKOTO MOAECIUPOBAHUS B MOJIEIIH
OJHOTO CJIOSI, ITOKA3aJI0, YTO TAKOE COCTOSIHHE CYIPAMOJICKYJISIPHBIX KOMILJIEKCOB
naroxunuHa ¢ 'K, HAMHOro yCTOMYMBEE W SHEPIETUYECKUU BBITOJIHEE, YEM B
KOJIbIICOOPA3HOM COCTOSIHUH.

DHeprus 00pa3oBaHMsI CBA3EH B MUIICIUUIIPHOM COCTOSTHUU B BHUJE CJIOS B
JIBa pa3a MEHbBIIE, YeM Yy KOJbIleoOpa3Horo Buma. Takum oOpa3oM, KBAaHTOBO-
XMMHUYECKUE PACUEThl COCTOSIHUSI CyNpaMOJIEKYJSIpHbIX KomIuiekcoB ['K u eé
COJIEM C JIATOXWJIMHOM NOKA3bIBAIOT SIBHYIO SHEPIreTHUYECKYH) HECOCTOATEIBHOCTD
(HEBBITOAHOCTb) MOJENIU CYNPAMOJIEKYJISIPHOTO KOMILIEKCA KOJIbLIEOOpa3HOTO
tuna. [lonaraem, 4To KOMIUIEKC JJaroXWjirvHa ¢ AByMs Moiekyinamu 'K aBasercs
IPOMEKYTOUYHBIM TPH Mepexojie 00pa30BaHUs MULIEIUT Pa3IUYHOrO CTPYKTYPHOTO
tumna (cepudeckue, OUCIONHBIE, ITUTICOUTHBIE).
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Puc 5. Munesuisipoe cocrosinne I'mmnaruna. Eneprus o6p. 304. kcal/mol.

OnpenenenneMm KKM BomHbIX pacTBOopoB KomruiekcoB 'K m e€ comen ¢
JArOXWJIMHOM M JIPYTMMH BellecTBaMu ObLI10 noka3zaHo, 4To KKM monekynsipHoro
kommuiekca MACI'K ¢ ruapodgoOHBIM BEIIECTBOM JIATOXWJIMHOM HUXKE, YeM Y
camoro MACI'K. CnenoBarenbHO, BKJIIOUYEHHE B COCTaB MOJIEKYJISIPHOTO
KOMILJIEKCA JIArOXWJIMHA OKa3bIBa€T CTAOWIM3HpYIOLIee IEHCTBUE HA MPOLECC
cTpykTypupoBanusi Mosiekyia MACI'K.

B mecroit rnase quccepranun « 3yyeHune reMoCTaTH4eCKOM aKTUBHOCTH
CYNPaMOJIEKYJISIPHBIX KOMILIEKCOB)» IIPUBEACHBI IIOJYyYECHHBIE JIAHHBIE 110
ONPENEIEHUID T'€MOCTAaTUYECKOW AKTHUBHOCTH  IPOW3BOAHBIX  JIATOXHJIMHA,
MoJIeKyNapHbIX KomIiuiekcoB JaroxwinHa ¢ ['K, MACI'K wu N-Bunummup-
POJIMIOHOM, U3YYEHHIO BIIMSHUS Npenapara «JIaroBuH» Ha Mpouecc cBEPTHIBAHUS
KPOBH B OMBITAX IN VItro U ero TOKCHYECKUX CBOMCTB.

['emocTaTnyeckas akTUBHOCTh BCEX COEIUHEHUM ompejerneHa B J1aboparo-
puu @apmaxonorun UbOX AH PY3 nox pykoBojctBoM k.0.H. Bemmosoit H.JI.

CH,ORy CH,0H
2 15 0 0 COONa
-CH,ORs <,
R0 RO R0 RiO
R,0 19 RO Rgo Rzo
1.1, 11.10- 11.24 1.9, 11.25-11.27 11.28- 11.30 11.31
~~~-CHz _0
C\ ’C/
~~~CH H3C—C~
a ° 0
[To xuMHUYECKON CTPYKType CHHTE3MPOBAHHBIC MPOU3BOJHBIC JIArOXHIIMHA
MOXKHO TOIpa3fenuTh Ha 3 Tpynmbl: |. JTaroXwiwH, €ro H3OMPONMUIUACH- U
arnietwibHble ipousBoankie (11.1, 11.10-11.24); 1l. anruapo-naroxumunsr (11.9, 11.25
11.27); 1. murepnenouanbie gakTonbl (11.28-11.30). Dramon mis cpaBHeHus -

remMocrarTuyeckass  akTUBHOCTh  mpemnapata  «Jlaromen»a  (100%). Bce
UCCJIEIOBAHHBIE COEAMHEHUSI 00JIaIal0oT B TOW WIJIM MHOW MEPE T'eéMOCTaTUYECKON
aKTUBHOCTbIO (Ta0HIa-5).
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Taoauma 5

I'emocTaTHyeckasi AKTHBHOCTD JIATOXWINMHA U €ro IPOMU3BO/JIHBIX

NQH\H 3amecTuTenn I'emocTaTnueckass akTUBHOCTD
R]_ R2 R3 R4 % CCK
1.1 H H H H 67 130,0+12,6
11.10 a H H 40 157,0+14,8
11.11 a a 0 268,1+19,8
11.12 a 0 0 33 163,7+13,5
11.13 a 0 H 32 165,0+14,7
11.14 0 H H H 83 115,0+11,4
11.15 H H H § 82 116,0+10,8
11.16 H H 0 0 83 115,0+10,5
.17 0 0 H H 84 114,0+10,6
11.18 0 H H 0 83 115,0+10,6
11.19 0 H § H 83 115,0+11,0
11.20 H 0 0 H 83 115,0+11,0
11.21 H 0 0 0 81 117,0+10,6
11.22 0 0 H 0 83 115,0+11,2
11.23 0 0 0 H 81 117,0+10,5
11.24 o 0 § § 17 211,0+16,0
11.9 H H - - 60 148,0+13,5
11.25 a a - 51 179,0+16,5
11.26 H 0 - - 68 129,0+13,0
11.27 0 H - - 67 130,0+13,0
11.28 H H - - 57 141,0+13,7
11.29 o 0 - - 66 131,0+12.6
11.30 a - - 33 140,0+13,0
11.31 KonTposib 100 98,0+10,0

*P < 0,01 mo OTHOIIEHUIO K KOHTPOJTIO

PaccmaTpuBasi naHHbIe pUBECHHBIC B TabmuIile 5, cneayer otMeTuts, 0,5%
pacTBOp JIarOXWjMHA B TEPCHKOBOM Maciie MposBiseT 67% aKTUBHOCTH TIO
CpPaBHEHUIO C TIperapaToM cpaBHEHHS. [Ipw 3aMemeHny TUAPOKCHIBHBIX TPYIII
mpu C; u Cig Ha M3OMPONWINACH B MOJEKYJE JIATOXWJIMHA TEeMOCTAaTHYECKas
aKTUBHOCTh moHMXaetrcs 1o 40%, a nanpHelInee 3aMelieHue THAPOKCUIIbHBIX
rpynn npu C;s u Cig Ha H3OMPONMUINACHOBBIC TMPUBOIUTH K TOJHOW TepU
reMOCTaTH4eCKOl akTuBHOCTH (coeannenue 11.11).

AHTUAPOTIATOXWIMH TIPOSIBIISIET OTHOCUTENIBHO CJIa0yI0 Te€MOCTaTHYECKYIO
akTUBHOCTb (57%), TO 3amenieHue TUAPOKCWIbHBIX Tpynn npu Cz u Cyg
M30NPONUWINICHOBOM TPyNION IPUBOAUT K YMEHBIICHUIO TI'€MOCTaTUYECKOU
aktuBHocTu 10 33% (11.30) . 3amemenne ruapokcunbubix rpynn npu Ciz u Cig B
MOJICKyJIe JIarOXUp3uHa Ha anetwibHble rpynnsl (coen. 11.26, 11.27), ocobomy
U3MEHEHHUIO MX T'e€MOCTAaTHUYECKOW aKTUBHOCTU, HE NpuBOIuT (67%). BBenenue
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M3OMPOMIIACHOBOM  TPYNmbl B MOJIGKYJly  JIATOXUP3WHA  CHIDKAET
reMoCTaTuueckyto akTuBHOCTh 10 S51% (11.25), a BOT packpbiThe JTaKTOHHOTO
KOJiblla ¢ oOpa3oBaHHMEM COOTBETCTBYyIOIIEH HaTpueBod comu  3,16,18-
Tpuruapokcu — 9,13 — snokcunadaan 15 OBOM KUCIOTBI MPUBOIUT K PE3KOMY
BO3pacTaHMIO reMocTarndeckoi aktuBHocTH 100% (11.31).

CpaBHEeHHME  TIeMOCTAaTHYECKOMN aktuBHocTn  saroxuwiamHa  (11.1),
anruapoiaroxuinaa (11.286), maroxupsuna (I11.9) npu HCHOIB30BaHUH BOIHO-
CIUPTOBBIX PACTBOPOB, YKA3bIBAET, UYTO HAMOOJBIIEH aKTUBHOCTBHIO OO0JanaeT
naroxunuH 67%, naroxup3uH 60% n aHrugpoaaroxuinut 57%.

Takum 06pa3zom, MOKa3aHO, YTO 3aMEIICHHE IBYX WU TPEX THAPOKCHIBHBIX
TPyNI MOJIEKYJIbI JIATOXWJIMHA HA alleTUJIbHBIE TPYNIBl OTHOCHUTEIHHO HE BIMSIET
HA  KPOBOOCTAHABIMBAIOUIYI0O  aKTMBHOCTh, JIMIIb I[IOJIHOE  3aMEIICHHE
THAPOKCUIBHBIX TPYNI K aleTHIbHBIM TPYIIaM, TPUBOAAT K YMEHBIIICHUIO
reMOCTaTUYECKOW  aKTMBHOCTH. BBejeHWME  M30MPONUIMACHOBBIX  TPYIII
OTPULIATEILHO CKa3bIBAETCA HA T€MOCTATUYECKON aKTUBHOCTH, YTO, BO3MOXKHO,
CBS3aHO C YCWJICHHEM TUIpo(POOHOCTH MOJIEKYIIbI JTarOXHINHA.

C menpto  BBISIBIGHHS  HaumboJiee  ONTUMAJIBLHOIO  COOTHOIICHUS
KOMIIOHEHTOB, OIpe/esieHa crenuduyeckas reMocTaTU4YecKass aKTUBHOCTH
MOJIYYEHHBIX CYNpa-MOJIEKYJISAPHBIX KoMIuiekcoB JaroxminHa ¢ I'K u e€ consimu
(Tabmn. 6).

[TomyyeHnHble AaHHBIE MOKA3bIBAIOT, YTO HCCIEAOBAaHHBIE KOMILIECKCHI
MO3BOJIAIOT, B 3aBUCHMOCTH OT TPHUPOABI M COOTHOIICHUS KOMIIOHEHTOB,
COKpAaTUTh BpeMs KpOBOTeueHUs B 2-4 pa3za. BBICOKYyIO TeMOCTATHYECKYIO
AKTUBHOCTh IMPOABISUIM  cynpamonekysapHble  koMmuiekcel MACIK ¢
JArOXUITUHOM. C ETBI0 CO3JaHus OTE€UECTBEHHOTO MECTHOTO
reMOCTaTUYECKOTO npemnapara, HauOoiee AKTUBHBIH KOMIIJIEKC
(MACTK:JI=2:1), ycnoBHO Ha3BaHHbIM «[ IMIaruH»OM, PEKOMEHJIOBAH JJis
yrIyO0aEHHBIX (hapMaKOJIOTUYECKUX UCCIETOBAHMM.

Taoauma 6
Bpemst kpoBoTedeHHsi y KpbIC Yyepe3 60 MUHYT nmocJjie BHyTPHOPHOIIMHHOTO
BBeJIeHHUsI CYyNPaMoJIeKYJISIPHBIX KoMIuiekcoB. (MEm; n=5)

No Tpenapar — Bpewms Kp(;OBOTeIIeHI/IH 5

1 Kontposnsb, mr/kr 360+20 100 -

32 I'K:JI; 2:1, Mr/kr 160+13 45 <0,01
33 MACTK: J; 2:1, Mr/xr 85+61 24 <0,01
34 I'K:JI; 4:1, mr/kr 165+14 46 <0,01
35 MACTIK:JI; 4:1, mr/kr 100+10 28 <0,01
36 I'K:JI; 9:1, mr/kr 185+16 51 <0,01
37 MACTK:JI; 9:1, mr/kr 120+12 33 <0,01
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Hns cyOcranuuu «l'nmunaruna» paspabotan npoexkt BDC, mpoBeneHsl
HEOOXOIMMBbIE JOKIMHUYECKHE (PapMaKO-TOKCHUKOJIOTHUYECKHE U CHElUAIbHBIC
AKCIEPUMEHTHI MO0 U3YYEHUIO TEMOCTATUYECKOM aKTUBHOCTH.

Ha ocHOBaHUM TOJIy4YEHHBIX PE3yJbTaTOB MO cyOcTaHiuu «[ nuiaruHa
pa3paboTaH cocTaB JIeKapcTBeHHOU (mepopaibHo, TabaeTku nmo 0,005r) Gopmer
«I'nmunarunay. [IpoBenensl Bce TpeOyOMMECS CTaHAAPTHBIE YKCIIEPUMEHTBI IS
CO3JIaHMs MPOEKTa BpeMeHHoW (papMmakoneiinoit ctateu (BDC).

[IpumeHeHne nepopaibHBIX JEKAPCTBEHHBIX (opM (1/d) 11 OCTAaHOBKH
MapeHXMMATO3HBIX KPOBOTEUEHUN BO MHOTHX clydasx He 3((eKTUBHO H3-3a
JUIUTETBHOCTH BPEMEHU JOCTUKEHUS KEITAeMOr0 reMOCTAaTUHYECKOr0 JEUCTBUS.
[TosToMy, OOBIYHO HMCHOJB3YIOT BHYTpHBEHHBIE (hOopMbI mpenaparoB. B Pec-
nyOJIMKe TPOW3BOAMUTCS E€IMHCTBEHHBIH BOJOPACTBOPHUMBIN KpPOBOOCTAHABIIHU-
BaIONIMI Mpenapar Jjisi BHYTPUBEHHOTO NMpuMeHeHus JlaromeH (Ipou3BOIHBIM
Jlaroxununa). Ho crmoco6 ero mosryueHuss TpeOyeT OOJbIINME AHEPTreTHUYSCKUE
3aTpaThl, MPUMEHEHUS JOPOTOCTOAIIMX pPACTBOPUTENICH, KaTaau3aTOpPOB U
COCTOUT U3 ISITU CTAJAUN CUHTE3a C HU3KUM BBIXOJ0M KOHEYHOTO mpoaykTa (10-
12% ot wucxognoro). IlosToMy akTyaldbHBIM SIBJISIETCS BOIPOC CO3JaHUS
BOJOPAaCTBOPUMOIo, 3(P(PEKTUBHOrO, HEIOPOrOr0 TEeMOCTaTHMKAa Ha OCHOBE
naroxwinHa. [Ipu 3TOM TeXHOJIOTHA MOJydyeHUs] CyOCTaHIIMU Mpernapara J0JKHa
OBITH TPOCTOH, HEMOXKAPOOTIACHON U HEJOPOTOM.

M3BecTHO, 4TO MHOTHE pa3pelieHHbIe K MPUMEHEHHUIO B METUIIMHCKOM
MPaKTUKE MOJMMEPHBIE HOCUTENN JIEKAPCTBEHHBIX CPENICTB U3MEHSIOT (PU3HMKO-
XUMHUYECKHE CBOMCTBA OCHOBHOW CYyOCTAHIIMM, B YACTHOCTU OHU YCHJIMBAIOT MX
BOJOpacTBOpUMOCTh.  OmamM W3 Takux  BemecTB  saBimsercsa  N-
nonuBuHUWINHppoauaoH (I1BIT).

CH,OH
CH,OH

(0]

CH.OH
(0] _ 2
‘[—CHZ'(IIH—]? CH,0H +CH2CIJH n /||—|

No_o T - N. 0| |o

(Y o (T
H

H

X = Y

Cxema 5. [TosryyeHnne cynpamMoJieKyJIsIpHbIX KOMILIEKCOB JIATOXWUJIMHA €
N-1moJIMBMHUINIUPPOIHAOHOM

Huskomonekynsapueiii [IBII, B Buae pactBopa mpuMeHseTCS B KadyeCTBE
JETOKCUKAHTa M BBIBOAUTCA W3 OpraHU3Ma B TedeHue 2-3 JHEW MOJHOCTHIO.
Hamu 6pi1 ucnonb3zoBan HuszkoMoniekyssipusid [IBIT ¢ m.m. 8000+£2000/1.
Kommexkesl monywanu mno cxeme 5. IlomydeHbl CynpaMmoJieKyJISIpHbIE
KOMIUJIEKCHl TOJMBUHWINUPPOJUAOHA C JIATOXUJIMHOM B COOTHOIIEHHSX 1:5,
1:10, 1:15 u 1:20. Ho u3 Hux 0oJjiee yCTOWYMBBIM U 00Jiee aKTUBHBIM OKa3aJiCs
KOMIUIEKC B cooTHomeHud 1:15 (T1ab-7). HoBbI cympamoneKysIpHbII
komruieke Jlaroxununa ¢ [1BII, ycnoBHo Ha3BaHHbIM HaMu «JlaroBun» («iaro» -
U3 CJIOBA «JIArOXUJIUHY», «BHH» - U3 CIIOBa BUHUJINUPPOIUAOH), OOBEAUHUI B
cebe Bce MOJIOKUTEIbHbIE CBOWCTBA KOMIOHEHTOB - 00JaJaeT KOMILIEKCHBIM
TEPANEeBTUYECKUM  JEUCTBHEM MW HE yCTyaeT MO0 TIEeMOCTaTHUYECKOU
sppextuBHocTn Jlarogeny u JunuHoHy. DPU3HKO-XUMHUYECKHE MapameTphl
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npuBeneHsl B Tabmune 7. Kpome Toro, momyuenue JlaroBuHa sBIsieTcs

TEXHOJIOTUYECKH JIOBOJIBHO MPOCTBIM, a BBIXOJ KOHEYHOTO IMPOAYKTa
6osee 90%.
Tadauna 7
Hexoropsbie pusnko-xumuieckue ceocrsa kommjiekcos IIBII ¢
JIArOXHJIMHOM
Ne | Kommekc | T ma°C PacTBOpHEMOCTE UK cm?t Berxon
B Bojze % %
[IBIT:JI 100 1666 C=0, 2960 C-N
38 5:1 996 | e yeroituns 3436-3422 -OH 95-97
[BIT:JI 100 1661 C=0, 2951 C-N
39 10:1 96-97 HE YCTOMYHB 3431-3426 —OH 94-96
[IBIT:JI 1662 C=0, 2955 C-N
01 gy | 8100 100 3435-3420 OH | 2%
[BIT:JI 1667 C=0, 2958 C-N
M e | 99100 100 3433-3428 OH | 14

dapMako-TOKCUKOJIOTHYECKIE HCTBITAaHUS CyOCTaHIIMM M JIEKapCTBEHHOMN
dopmbl TipoBesieHbl B Jaboparopun  @Dapmaxonorun  MBOX AH PV3, a
OMOXMMHMUYECKHE DSKCIepuMEeHThl Ha Kadeape buoxumun OnOJIOrHYECKOrO
dakynpTeTa HY Y3 noa pykoBoactBom 11.6.H. ripod. Jamumonsoit C.H.
CTuMyIMpOBaHHE MPOIECCa CBEPTHIBAHMS KPOBHU M IIa3Mbl B OMBITaxX iN
VItro ObLJIO HCCIIEZOBAHO MPH PA3IMYHBIX KOHICHTpanusx JlaroBuHa (tabim. 8).
[IpuBeneHHble JaHHBIC TOKA3bIBAIOT, YTO MPH ONTUMAJIBHOW KOHIIEHTpAIUU
(0,5%) JlaroBun aktuBupyet | u Il pa3br cBepTHIBaHMS KPOBH.
Tab6auna 8
Bpemst cBepThIBaHUA LEJbHOM KPOBH M IJIa3MbI IIPU 100aBJICHHH K Hel
npenapara Jlaropun (Mxm; n= 6)

Bpemsi cBepThIBaHNS, CEK.
Konuentpa

IIpenapatsl nms, 1M1 KpoBH 0,1mu1 mna3msl + 0,1ma1 0,2MJ1 1a3MBbI

% CaCl; + 0,1ma + 0,2mu

+0,1m1 mpenapara
npenapara npenapara

®us. PacTtBop 0,9 150,0+10,0 110,0+6,5 He crepuynach

CaCl, 0,0277 - - 78,0£6.6
JlaroBuH 0,1 100,0+10,0* 78,0+6,5* He ceprynach

JlaroBun 0,5 75,0£5,0* 60,0+4,0* 65,015,0

JlaroBun 1,0 165,0+16,0 75,045,0* 96,0+8,0

*P < 0,01 mo OTHOIICHUIO K KOHTPOJTIO
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B cenpmoii rmaBe auccepraumu «CraHmapruzanMs  cyOcTaHUMU W
JICKAPCTBEHHBbIX (OpM reMOCTATHYECKHMX MNpenaparoB)» IMPUBOIITCA
pe3ylbTaThl MO pa3paboTKe U CTaHAapTU3alMUd JIEKAPCTBEHHBIX CPEJICTB,
CcyOCTaHIIMM M JE€KapCTBEHHBIX (GopMm. Ha srame cranmapruzanuu cyOCTaHLIMH
«I'nmunarue» ObLIa y4YTE€HAa OCOOEHHOCTh XMMHUYECKHUX CBOWCTB MOJEKYJIbI
JNeUCTBYIOIEro BemecTBa - JlaroxwiwH. JlaroXwiauH TmpeacTaBiser coOoi
OUTEPIEHOU]] C YETBIPbMSI THAPOKCUIIBHBIMU TPYININAaMH, HO HE HWMEIOIUNA B
CBOEM COCTaBe SIPKO BBIPAXXEHHOM XpoMOGOpPHOW Tpymmbel U 3TO CO3/aET, B
CBOIO O4Yepenb, 3aTPyAHEHHE IPU €r0 KOJUYECTBEHHOM OIPEACICHUU
CTaHIAPTHBIMU CIHEKTpaJbHBIMM MeToAdaMu Mcxonst M3 3TOro, COBMECTHO C
cotpynuukamu UXPB AH PVY3, Obu1 pazpadoTan METOA €ro KOJWYECTBEHHOTO
onpenenenus [IMP- ciektpockonuen.

TeopeTnueckue pacuerbl MOKa3bIBAIOT, UYTO COAEPKAaHUE JArOXHJIMHA B
cyoctanuuu paBuo 17,18%. Metonom [IMP cnekTpockonuu ObLIO OIIPEAEIeHO
cojiep>kaHue JaroxuiuHa B mpenapare «[mmmaruny» paaoe 17,5+1,13%, uto
XOpOIIO COTJIaCyeTCd C TeopeTHYeCKMMH BbIKJIaakamMu. Opnako [IMP
CIIEKTPOCKOIHSI HE MCIOJb3yeTCSs B (PapMaKONEHHOM aHajdu3€e M, UCXOAS W3
ATOT0, OBLI NPEMJIOKEH OMOJIOTUYECKUA METO/T KOJMYECTBEHHOTO OINPEEICHHUS.
bruto ycTaHOBIEHO, YTO Tpemapar B TEPANEeBTUYECKOW J03€ JOJKEH
OCTaHaBIMBATh KaMIUIAPHOE KpoBoTeueHne B wuHTepBane 60-100 cek wu
YMEHbIIaTh BpeMsi KpoBOTeueHUss B 4-5 pa3 ObIcTpee MO CpPaBHEHHIO K
KOHTPOJIIO.

boina pa3paboTaHa TeXHOJOTMYEcKass CXeMa IOJydeHHUs CyOCTaHLUU
«'munarun». BeIX04 KOHEUHOrO MPOAYKTA MO MPENJIOKEHHON CXEME COCTABUII
93-97% OT TEOPETUYECKOTO. [TonmyuyeHHbie pe3yJbTaTh o
XpoMarorpaduueckoMy aHaM3y IMOKa3bIBaeT, 4uTo cyOcranuusa «[numarun» He
COJZIEPKUT CIIEJOB OPraHUYECKUX PACTBOPUTENICH.

OmHuM W3 BaXHBIX [OKa3aTeledl KOHEYHOIO IPOJIYKTa  SIBISIETCS
ONpPENEIICHUE  OCTATOYHOTO  KOJMYECTBA  OPraHUYECKUX  PacCTBOPHUTENEHN
MCIIOJIb30BAaHHBIX B IMPOILIECCE €ro MOJy4YeHUsd. ODTOT aHalu3 MNPOBOAWIA Ha
npudope I'X Clarus-400 Perkin Elmer (CILIA) (puc. 6).

= = s =

= =
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Puc 6. XpomaTorpamma cyocranuuu ['munaruna
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[Io wroram wuccnemoBanus (HapMaKOJIOTUUECKHX CBOWCTB CyOCTaHIINH,
COBMECTHO ¢ pgolieHToM TamkeHTckoro gapmaneruueckoro Muctutyra A.M
VYcy66aeBbiM, pa3paborana nekapcTtBeHHas ¢opma «Tabnerku ['nurarun
0,005».

CocraB Tabnerok (macca tabnetku — 0,1 1.):

I'manarur — 0,005 1., Mukpokpucrtamnuueckas uemnono3za — 0,082r, Kpaxman
kaptodenbubiit - 0,012r, Kansuus creapat — 0,001 1,

Pa3paboran u ytBepxkaeH (coBmectHo ¢ OOO «Tash Farm A.l.y)
POMBIILICHHBIN perJaMeHT Mpou3BoAcTBa TabneTok [ nmunaruna. PazpaboTansl
npoektsl BOC Ha cybcTaHuuio u /¢, mpoBeIeHbl TOKJIMHUYECKHE (hapMako-
TOKCUKOJIOTUYECKUE MCCIENOBaHMUs, U pemieHueM DapMakoIoruueckoro
komuteta [7maBHOro VYmpaBieHHS MO KOHTPOJIKO KaudyecTBa JEKApCTBEHHBIX
CpEACTB 51 MEIULIMHCKOMN TEXHUKU M3 PV3 («IJIAT
Ne84/6.11/62.Y3.2012/381»), npenapat HanpapjieH Ha KIMHUYECKUE UCTIBITAHUS
B CJEAYIOMMX J€YEOHBIX yupexaeHussx M3 PVY3:

1. MHCTUTYT remMaToJIOTUH U NEPETUBAHUS KPOBH;
2. 3-as kinHuKa TamkeHTcKor MeauinHcKoil AKaJleMHUH;
3. 7-TamkeHTCKas TOPOACKas KIMHUKA.

[lonmyyeHHBIE  TOJIOKUTEIbHBIE  OT3bIBBI M 3aKJIIOYEHUS IO
reMOCTaTH4YeCKO aKTUBHOCTM mnpenapata «Tabnetku [murarun 0,005»
nepenansl B @apmakonornuecknii Komurer.

JI7151 KOJIMYECTBEHHOTO OMpe/IeNIeHHs] CyOCTaHIINU «JlaroBuH»a Takxke ObuT
BbIOpaH Meton [IMP- cnektpockonuu. CrnekTpaibHble JaHHBIC MOKA3aid, YTO
cyocranuusi coaepxut 6,1£0,3% n/B (Teop. coumep. 6,25%). VYuuthiBas
BBIIICU3JIO)KEHHBIE COOOpaXKeHUs, B KauecTBe (DapMaKOIMeiHOro METOJa TaKkKe
OBLT MPEMJIOKEH OMOJOTMYECKUN METOJ KOJUYECTBEHHOTro aHanuza JlaroBuHa.
bruto ycTaHOBIEHO, YTO Mpenapar B TEpPaneBTUYECKOM [103€ JOJIKEH
OCTaHaBJIMBATh KalWUIIPHOE KpoBoTeyeHHe B wuHTepBane 70-90 cek wu
YMEHBIIATh BPEMSI KPOBOTE€UEHUS B 4-5 pa3 1o CpaBHEHUIO C KOHTPOJIEM.

Pa3zpaborana  TexHomoTrMYecKas cXeMa  MOJYYECHHS  CyOCTaHIUU
«JlaroBuH», KOTOpasi MO3BOJAET MOJYYUTh NPOAYKT C BbIxogoM 93-95%, ot
TEOPETUUYECKOTO.

CocraB nekapctBerHoi ¢hopmel Jlarosuna (0,15% pactBop):

CyOcranmusa - 1,5 T, Boga I MHbEKIIUH — 10 171

[IpoBeneHsl  TMONHBIE  JOKIMHUYECKHE  (PapMaKo-TOKCHUKOJIOTHYECKHUE
uccieoBaHus TMpenapara, mnogobpana go3a /¢ (JlaroBun 0,15% pactBop).
Pazpabotanbsr BOC s cyOcTaHnMio W jgekapcTBeHHOM ¢opmbl «JlaroBunay. B
2012 romy na ©6aze YIl «MmMyHOMen» OCyIIeCTBIEH pO3JUB IMpernapara B
konuuectBe 2500 ammyn, B 2016 rony B AO «Y3xumdapm» NpoBeIeH PO3JIUB B
kosmuecte 6000 ammyi.
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Ha ocHOBe TpOBENECHHBIX WCCIAEAOBAHUN 1O W3YYEeHUIO (U3UKO-
XUMHYECKHX CBOWCTB JlaroBuHa Oblma paspaboraHa crneuuduxkanus i/

npemapara.  Ilocie  ycmemHbIx — WcnbplTaHMM  Ha  0aze  Hayudo-
_ o HCCIIEA0BATEIBCKOTO
T sesEemee | Hucturyra  [emaronormm  u
e
. Xpamurs 5 amenw TICPEIIMBAHUS KpoBU M3 PV3,
TG ronL
_4"5""‘;“,, " npenapar JlaroBuH peuieHuem

| -?ﬁ;;‘;h;":”ﬁ;; I'VKKIJIC u MT M3 PVY3 JIAT'B

' v No 71/2.11C/66.Y3.2015/660.
MPOXOAUT 2-oit aTaI
KJIMHUYECKUX  UCHBITAHUN B
Pecnybnukanckom  Hayunom
LIECHTPE  OHKOJOTMM U B
l'opoackom  OHKOIOTHYECKOM
JUCIIaHCepe.

PazpaGoTannblii mpenapat
JlaroBun He ycrynaer 1o 3ddexkruBHoctr Jlarogeny, neMcTByer B
OTHOCUTEJIBHO MaJIOW [J103€ U OTJIMYAeTCS BBICOKOM TEXHOJIOTHYHOCTHIO
[IOJIyYEHHUS.

Ha ocHoBe pazpabGortanHoi TexHosoruu mnoxayudenuss TI'K paspaborana
cyOCTaHLMS MPOTHBOBOCHAIUTENBLHOrO mpenaparta [nunupam. Paspaborana
crieruukanus Ha CyOCTaHIIUIO U JIeKapcTBeHHYI0 popmy «TabneTka ['munupam
0,05r». Ilomyueno paspemienue Dapmakonormueckoro Komurera Ha
MPOBEJICHUE KIMHUYECKUX HUCIBITAHWI MO OTPaHUYEHHOM Mporpamme Ha Oasze
kadenpbl «DakyIbTETCKON U TOCMHUTAIBLHOM Tepanuu» jJe4eOHOro (akyybTeTa
Tamkenrckon megunuHckod akagemMun M3 PVY3. IlomoxurenbHerii otuer TMA
nepenana B @apmakonornueckuit Komurer M3 PVY3 st nonyueHus pazpenieHust
Ha TMPOMBINUICHHBIM  BBIMYCK  Tmpenapara. Pa3pabotaH ©  yTBEpXKIeH
[Tpombinnennsiii pernamenT « Tadnetku [mumupam 0,05ry.

Aarop
Rraop J;{}E
b

"y, o/
- I e . N

-

_1'\“\!9”}‘
~) s’

~
——

BbIBO/1bI

1. BmepBele ¢ HCHOJB30BAaHWEM KaTaIM3aTOPOB CHUHTE3WPOBAHBI
apoMaTHUYeCKHE alleTaiM JaroxwinHa. lloka3zaHo, YTO TIPU HAIWYHH B
apoOMaTUYECKOM KOJIbIIC THAPOKCHIBHBIX TPYNI B KadecTBE KaTaim3aropa
HEOOXOJIUMO HCIOJIB30BaTh 0€3BOJAHBIN Cylb(haT Meau, a A aTKOKCHJIBHBIX
TPYIII - CEPHYIO KHUCIIOTY.

2. OmnpeneneHa B3alMOCBSI3b AKTUBHOCTHU ale THJILHBIX 51
M30IPOIIIMACHOBBIX MTPOU3BOAHBIX JIATOXWUJIMHA OT MPHPOJBI 3aMECTUTEIICH H
guciia CBOOOJHBIX TUIPOKCUIBHBIX TPYIIl. Y CTAHOBJIEHO, YTO 3aMEIICHHUE IBYX
M3 YeTHIPEX TUAPOKCWIHHBIX TPYIN MOJEKYJbl JIATOXWUJIWHA Ha alleTUJIbHBIC
IPYNIbl HE BIMSIET Ha KPOBOOCTAHABIWBAIONIYIO aKTHBHOCTH, OJHAKO IOJIHOE
3aMeIeHne TPUBOJIUT K MOTEPE TeMOCTATUIECKON aKTUBHOCTH.
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3. C ucnonap30BaHMEM METOAOB CYNPAMOJICKYJISIPHON XWMHH IOJYy4EHBI
KOMIUIEKCHl JIArOXWJIMHA C TJIMUAPPU3UHOBONM KHUCIOTBI M €€ COJISIMH.
CrpyKTypHBIE 0COOEHHOCTHU CyIPaMOJIEKYJIIPHBIX KOMILIEKCOB
oxapaktepuzoBansl UK-, SAMP- cnexkrpamMu u MeTOoJaMu MaTEeMaTH4YE€CKOTO
MOJICJINPOBAHUSI, ONIPEIEIEHbl HEKOTOPbIE PUZNKO-XUMHUUYECKUE KOHCTAHTHI.

4. OmnpeneneHueM  PEOJIOTMUECKUX  CBOMCTB  BOJHBIX  PAacCTBOPOB
CYyNpPaMOJIEKYJPHBIX KOMILUIEKCOB IIOKa3aHO, YTO OHU OOpa3yloT MHIIEIIbI
Pa3IMYHOTO CTPOEHHUS, KOTOpbIe CTAOMIM3UPOBAHBI 3a CcUET THAPOGOOHO-
ruApo(HOOHBIX B3aUMOJEHCTBHI 1 BOJAOPOJAHBIX CBSI3EH.

5. PazpaboTaHa TE€XHOJIOTHS MOJYyYEHHUS] TEXHUUYECKOW TIULIUPPU3UHOBON
KUCJIOTBl W3 KOPHS COJIOJIKM, Ha OCHOBE KOTOPOIrO IMOJIy4€Ha CyOCTaHIUsA
MPOTUBOBOCHAIIUTEIBHOTO npernapara. [IpoBeneHsl CTaHIapTU3aLMs
cyocTaHUMM ©  JeKapcTBeHHOM ¢opmbl  «[nmunupam». Pa3paborana wu
yTBep)kaeHa BOC, npoBeneHbl KINHUYECKUE UCTIBITAHUS MIpenapara.

6. CpaBHurenbHas OIICHKA reéMOCTaTH4YECKOTO NEeNCTBUSA
CynpaMoOJIEKYJIApHBIX KOMIUIEKCOB JyaroxuiaumHa ¢ 'K m e€ coneli mokazana
BBICOKYIO akTHUBHOCTh KoMmiuiekca MACI'K: naroxwnun (I'munarun) npu
COOTHOIIEHUH 2:1.

7. IlpoBeneHbl MOJHBIE AOKIMHUYECKHE (DAapMaKO-TOKCHUKOJIOTHYECKHUE
UCCJIE0BaHUsl CyOCTaHIIMU U JIEKApCTBEHHON (QopMbl mpenaparta «l aunarun».
PazpaboTtanbl mnpoextel B®C, yTBEepkI€H NPOMBIIUICHHBI periaMeHT Ha
JIEKapCTBEHHYIO (hOopMYy.

8. IlomyueHbl BOJOpPAacTBOPHMMBIE KOMIUIEKCH JaroxmimHa ¢ N-
MOJUBUHUINUPPOIUIOHOM. Y CTaHOBJIEHO, YTO Haubojiee aKTUBHBIM U
CTaOUJIBHBIM B PACTBOPE SIBIAETCS KOMIUJIEKC B cooTHOUIEeHuH 1:15 (JlaroBun).

9. PazpaboTaHbl reMocTaTHYeCKue TpemnapaTrhl: «Tabietku I numaruH-
0,005r» nns mepopansHoro npumeHenuss u «0,15% pactBop JlaroBun» ams
BHYTPUBEHHOI'O BBEJCHUS, IMOJY4YeHbl 2 mMaTeHTa Ha u300peTeHue. OTU
npenaparsl pa3paOoTaHbl Ha OCHOBE MECTHOTO ChIpbS U PEKOMEHIYIOTCS B
KayeCcTBE FeMOCTATHKOB JIJI1 OCTAHOBKHU MTAPEHXUMATO3HBIX KPOBOTECUEHHUH.
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INTRODUCTION (annotation to the doctoral thesis)

The topicality and relevance of the dissertation topic. Today, in the world of
surgery with stoppage of diffuse bleeding atients of 30% of cases lead to fatal end.
According to statistics, each year about 30 million people on Earth die with various
bleeding. Prevention of leeding in the early postoperative period, with complex
surgical interventions requires expensive hemostatic agents. Analysis of the
literature indicates that still there is no effective | hemostatic agents for topical and
intravenous use, which could be used with sufficient guarantee of the effect of
reliability. All this demonstrates the needs for further searches for hemostatics with
of general and topical actions.

In the years of Independence of our Republic solving problems of
development and implementation of effective medicinal preparation on the basis of
local plant raw material, performed by an expanded high-level events have led to
certain results. On the basis of this low molecular weight natural compounds have
been created effective drugs, in particular: antiarrhythmic «Allapininy, hemostatic
«Lagodeny, anti-nicotinic drug «Tabeks» «Anabasine hydrochloride» antiherpetic
«Megosiny, antiviral drug «Ragosin» and others. Although most of these natural
substances possess high biological activity, but development of promising drugs on
the basis of these agents is limited due to their adverse properties such as toxicity,
high dose, poor water solubility, low availability, etc.

Today in the world, on the basis of biological active plant substances,
including the development on the basis of labdane diterpenoids and triterpenoids
new hemostatic agents has become a topical task. Production of supramolecular
complexes of glycyrrhizinic acid and its salts diterpenoid lagohilin, to create new
hemostatic agents based on lagochilin, synthesis and determination of biological
activities of labdane diterpenoids, determining the rheological properties, the study
of the structure-activity to search for new potential bioactive natural compounds;
evidence of the mechanisms of action of hemostatic agents is relevant.

This dissertation research serves to a certain extent the tasks provided for the
Resolution of the President of the Republic of Uzbekistan N PR-916 from 15 july
2008 yare "On additional measures to stimulate innovative projects and
technologies in production”, as well as other legal documents adopted in this area .

Compliance of the research to the priority areas of science and
technology in the Republic.

This study was performed according to the priority directions of
development of science and technology of the Republic VI. "Medicine and
Pharmacology".

Review of foreign scientific research on the topic of the thesis." Research
aimed at the search, isolation of biologically active terpenoids from plants,
determination of structure activity and development effective hemostatics on their
basis are carried out in the leading research centers and higher educational

! http://lektrava.ru/encyclopedia/zaytsegub-opyanyayushchiy, http://floruz.uz/content/lagochilus-
pubescens-vved. http://www.niscair.res.in / Science Communication / Abstracting Journals.
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institutions of the world, including the Department of Pharmacy Practice,
Southwestern Oklahoma State University, (USA), University of Mansoura (Egypt),
Shanghai University of Traditional Chinese Medicine (China), the Russian
Institute of Medicinal and Aromatic Plants (Russia), Institute of Chemistry of Plant
Compounds, and National University (Uzbekistan).

As a result of research carried out in the world on a search, isolation of
biologically active terpenoids from plants, determination of structure activity and
development effective hemostatics on their basis (Department of Pharmacy
Practice, Southwestern Oklahoma State University); studied hemostatic properties
of n-butyl-2-cyanoacrylate and used in oral and maxillofacial surgery, without
changing the level of anticoagulation (University of Mansoura, Egypt); The
chemical composition of plants Lagochilus ilicifolius, 10 compounds have been
isolated, identified by spectral analysis, of which three compounds were isolated
for the first time those were not previously found in the composition of plants in
the genus Lagochilus (Shanghai University of Traditional Chinese Medicine);
investigations of triterpene saponins from licorice plant, creating molecular
complexes based on HA and its derivatives, and various flavonoids licorice plants
(VILAR) are being carried out; determination of physical and chemical, as well as
spectral properties of saponins and flavonoids from licorice root, standardization of
raw materials and preparations are also engaged (Samara State Medical
University).

In the world for the search, isolation of biologically active terpenoids from
plants, determination of structure activity and development of effective
hemostatics on their basis on a number of priorities are conducted studies,
including synthesis and determination of biological activities of labdane
diterpenoids structure activity study to find new potential bioactive natural
compounds; the study of the rheological properties of biologically active complex
compounds; study the mechanisms of action of hemostatic agents.

The degree of knowledge of the problem. Plants of genus Lagochilus has
long been famous for their valuable therapeutic properties and are among the most
well-known medicinal plants of the East. One of the most common species of the
genus Lagochilus is Lagochilus inebrians «Lagochilus intoxicating». It has been
established that it comprises a main active ingredient — lagochilin. However,
unsustainable use of wild stocks of Lagochilus led to the fact that currently the
plant included in the Red Book.

Search, study of structure and biological properties of di- and triterpenoids
extracted from plant and animal origins were carried out by foreign scientists such
as H.A. Scheraga, M. Khalili, A. Liwo, Y. Zhang, R.F. Murray, H.W. Harper, D.K.
Granner, P.A. Mayes and A.F.Gammerman.

In the CIS countries, studies related to the composition and biological
activity of lagochilin derivatives from the plants of the genus Lagochilus inebrians
as a whole are conducted by scientists S.P Botkin, I.P. Pavlov, and G.V.
Lazurevskiy. The school of G.A. Tolstikov as a head is actively working on the
study of complex compounds based on glycyrrhizinic acid and its salts, physical
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and chemical characterization and mechanisms of action of the obtained
compounds.

Plant Lagohilus intoxicating subjected to thorough chemical analysis thanks
to the works of scientists I.E Akopov, A.S. Sadykov, T.P. Pulatova, M.I. Ikramov,
I.I.Ibragimov, T.R. Abduraxmanov, S. Auelbekov., M.M. Abramov, U.N
Zaynutdinov, D.N. Dalimov. It is shown that the leaves and flowers of the plant
Lagochilus contain diterpenoid — lagochilin. Lagochilin content in above-ground
organs of the plant is distributed unevenly. Most of it is in the leaves (1.98%),
reproductive organs (0.84-1.87%) and the least in the stems (0.15% of the absolute
air-dry plant mass).

On the basis of lagochilin derivative, an effective domestic water-soluble
hemostatic drug «Lagoden», a sodium salt of lagochirzinic acid, has been
developed. Currently, hemostatic drugs are not produced in the Republic. The main
arsenal of hemostatic treatments are imported.

Relation of dissertation topic with the research works of research
institutions where the work was done. The dissertation research has been carried
out within the framework of the plan of research works for applied projects of the
Institute of Bioorganic Chemistry in accordance with, the State scientific and
technical program. P-15.20 «Creation and development of intravenous hemostatic -
Lagovin from local herbs» (2003-2005), A-10-053 «Creation and development of
hemostatic drug, in the form of absorbable collagen film, having a topical effect»
(2006-2008), FA-A12-T175 «Development of technology of drug forms of an anti-
inflammatory drug «GLASy, a topical haemostatic preparation «Glilagin» and an
haemostatic for intravenous administration (2009-2011), IFA 2012-6-4 «Mastering
of technology for obtaining of haemostatic — «Lagovin» for intravenous, clinical
trials and production of a pilot batch» (2012-2014), and FA-111-TO11 «Mastering
of technology for the production of haemostatic — Glilagin and development of
technical conditions for obtaining of lagochiliny» (2015-2016).

The aim of the study is the synthesis of labdane diterpenoid derivatives,
supramolecular complexes on the basis of glycyrrhizic acid and its salts, low
molecular weight polymeric carrier, the study of physical and chemical properties
and the development of new hemostatics.

Research Tasks:

isolation and purification of diterpenoid lagochilin from the plant Lagohilus
intoxicating, chemical modification and the study of physical and chemical
characteristics;

isolation and purification of glycyrrhizic acid (GA) from the plant
Glycyrrhiza Glabra, the development of experimental-industrial regulations for
obtaining of monoammonium salt of glycyrrhizic acid (MASGA) of 80% purity
and the production of an experimental batch;

obtaining supramolecular complexes of lagochilin with GA and MASGA in
various ratios and the study of physicochemical and spectral characteristics,
rheological properties of aqueous solutions, depending on the ratio of forming
complex components to determine the nature of the forces of interaction between
the components in an aqueous medium;
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study of hemostatic properties of the synthesized derivatives of lagochilin
and supramolecular complexes to reveal the dependence structure - activity,
structure - the ratio of the main components of supramolecular complexes and
transfer the most active ratios for the depth pharmacotoxicological studies;

determination by the methods of calculation chemistry the most probable
structures of the studied compounds (mathematical modeling of the structure of
Glilagin);

development of the projects of laboratory and experimental-industrial
regulations of the technology for obtaining of the hemostatic substance «Glilagin»
and hemostatic substance for intravenous use «Lagoviny,

standardization of hemostatic substances «Glilagin» and «Lagoviny,
development of a dosage form for oral administration (tablets) «Glilagin» and for
intravenous «Lagoviny.

development of the projects of temporary pharmacopeia articles (TPA) for
the substances, dosage forms of hemostatics «Glilagin» and «Lagovin» and their
transfer to the Chief Directorate for quality control of medical drugs and medical
equipment Ministry of Health of Uzbekistan.

preparation of technical documentation for authorization and conducting of
clinical trials in hospitals of Ministry of Health of the Republic of Uzbekistan as
original hemostatic agents.

The objects of research are plants Lagochilus Inebrians and Glycyrrhiza
Glabra. Glycyrrhizic acid, lagochilin and its acetylic, benzylidenic and
isopropylidenic derivatives, N-polyvinylpyrrolidon, supramolecular complexes.

The subject of research is the physicochemical, rheological properties,
biological activity and standardization of dosage forms of glycyrrhizic acid, its
salts, and the creation of hemostatic agents.

Methods of research. In the thesis were used methods of extraction, high
performance liquid chromatography (HPLC) and gas chromatography (GC) for the
isolation and purification of individual di- and triterpenoids; for the determination
of the chemical structures of the new compounds were applied physicochemical
methods of research, including UV, IR and NMR spectroscopy, quantum-chemical
calculation methods using Chem Office 9.0 software packages and Hyper Chem;
for the standardization were applied pharmacopeia methods of quality control of
medicines and biological methods.

The scientific novelty of the work is as follows:

New aromatic acetals of lagochilin have been synthesized and the influence
of catalysts on the yield of end product has been shown;

Hemostatic activity relationships of acetyl and isopropylidene derivatives of
lagochilin depending on the nature of substituents and the number of free hydroxyl
groups were determined.

received supramolecular complexes of glycyrrhizic acid and
monoammonium salt of glycyrrhizic acid with lagochilin;

the structure, stability and thermodynamic properties of supramolecular
complexes of glycyrrhizic acid and its salts with lagochilin in aqueous solutions
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were studied. Substantial dependence on the ratio of the complex forming
components and the chemical structure of the guest molecule were determined;

proved inclusion of drug (guest molecules, in particular, molecules of
lagochilin) to a micelle, which typically takes place with an energy gain of
enthalpy of formation;

determined entropy of the system (self-organization of micellar structures)
depending on the structural and functional features of the guest molecule, which
has a stabilizing effect on the process of structuring of the micelles consisting of
glycyrrhizic acid molecules.

Practical results of the investigation. Developed two new hemostatic drugs
and substances developed their drug formulations in the form of oral (tablets) and
intravenous (2 ml ampules of 0.15% solution) application. The pilot batches of the
substances of «Glilagin» and «Lagovin» have been implemented. The production
of experimental batches of dosage forms of «Tablets Glilagin-0,005g» and «0.15%
solution of Lagovin» have been organized. Permissions for the clinical trials of the
hemostatic Lagovin in the intravenous form (0.15% solution) and Glilagin (tablets)
have been obtained. Production of the intermediate technical product to produce
glycyrrhizic acid has been set.

The reliability of the obtained results is confirmed by the fact that they are
obtained with the use of modern physicochemical methods of research.
Confirmation of the obtained results are proved by the experts evaluations, and by
practical implementation of the research results, discussion of the research results
at national and international conferences, and the publication of the research results
in peer-reviewed scientific publications and by obtaining patents.

The scientific and practical significance of the results of investigation.
The scientific significance of the results of investigation is that a number of
derivatives of lagochilin and glycyrrhizic acid have been isolated and studied, new
supramolecular complexes on their basis have been synthesized. The biological
activity of the lagochilin derivatives and the dependence of the activity on the
chemical structure have been studied. Their identification and structure elucidation
by the physicochemical and calculation methods. Studying the rheological
properties of the complex compounds found that micellar states of complex
compounds are stabilized by hydrophobic-hydrophobic interactions and hydrogen
bonds.

The practical significance of the work is that based on synthetic
supramolecular complexes effective domestic hemostatic agents «Glilagin» and
«Lagovin» have been developed ". Laboratory and industrial regulations and TPA
projects of the substances «Glilagin» and «Lagoviny, «Tablets Glilagin-0,005 g»
and «Lagovin 0.15% solutiony» have been developed, which are used for industrial
production of hemostatic agents.

Implementation of the research results:

on the basis of the results obtained from scientific investigations on isolation
of biologically active terpenoids from plants, determination of structure activities
and development of effective hemostatics on their basis:
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developed local hemostatic Lagovin for intravenous usage and received a
patent for the invention of the Republic of Uzbekistan on Intellectual Property
Agency (04.12.2013, Ne IAP 04806), which is used in the pharmaceutical industry
to create an effective domestic hemostatic in medicine. As a result of the
investigation the obtained hemostatic was used as the main component for creating
a drug for intravenous administration which is undergoing clinical trials. Bottling
the drug was performed on the base of «Uzhimfarmy joint-stock company (bottling
Act of 02.15.2016);

hemostatic collagen film on the basis of Glilagin, having hemostatic and
tissue regenerating activities have been created and received a patent for the
invention of the Republic of Uzbekistan on Intellectual Property Agency
(13.10.2015, Ne TAP 05109), which was used in surgical interventions of various
etiologies. As a result the investigation the developed local medicinal form was
used for the prevention of vascular and capillary bleeding;

Temporary Pharmacopeia article on glyceram preparation substance has
been developed and approved (18.10.2013. TPA 42 Uz 2369-2013). Clinical trials
of «Glyciram tablets 0.05 g» as an anti-inflammatory drug have been carried out.
The obtained preparation will enable to substitute imported drugs with the same
action in the Republic of Uzbekistan.

Approbation of the results of investigation. The results of the
Investigation were set out in the form of lectures and were presented on 7 national
and 5 international conferences, including 9th Pushchino School-Conference for
Young Scientists «Biology is the Science of XXI Century» (Pushchino city, 2005);
«6th International Symposium Chemistry of Natural Compounds» (Angara, 2005);
in Materials of scientific-practical conference «Modern problems of biochemistry
and endocrinology» (Tashkent, 2006); Republican scientific-practical conference
«Actual problems of biology, ecology and soil science» (Tashkent, 2006);
International conference on «Actual Problems of Chemistry of Natural
Compoundsy» (Tashkent, 2009); All-Russian Conference on Organic Chemistry,
Russian Academy of Sciences Institute of Organic Chemistry (Moscow, 2009);
International Conference «Renewable Wood and Plant Resources: Chemistry,
Technology, Pharmacology, Medicine», (Saint-Petersburg, 2011); «International
Symposium Chemistry of Natural Compounds» (Urumgi, 2011); 6th All-Russian
Conference «Clinical Hemostasis and hemorheology in Cardiovascular Surgery»,
(Moscow, 2013); International conference «Actual problems of development of
Bioorganic Chemistry» (Tashkent, 2013);

Publication of the research results. In total 40 papers have been published
on the thesis theme. Of these, 11 scientific papers, including 9 in national and 2 in
international journals recommended by the Higher Attestation Commission of the
Republic of Uzbekistan for the publication of basic scientific results of doctoral
theses, received 2 patents for invention, 2 industrial regulations and 1 TPA.

The structure and volume of the thesis. Structure of the thesis consists of
Introduction, seven chapters, conclusion, list of references, and appendixes. The
volume of the thesis is 182 pages.
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THE MAIN CONTENT OF THE WORK

In the introduction the urgency and relevance of the study, the purpose and
objectives of the study are described and is characterized by the object and the
subject, compliance of the research indicated by the priority areas of Science and
Technology of the Republic are shown, the scientific novelty and practical results
of the study are revealed, the scientific and practical significance of the results,
implementation of the results research, information on published works and the
thesis structure are given.

In the first chapter of the thesis titled «The chemical composition of plants
of the genus Lagochilus» an overview of published data on species of Lagochilus
plants, vegetation, and chemical composition are provided. Chemical modification
techniques and isolating the lagochilin are also described. Data on the plant
Licorice, licorice root, chemical composition, the main active principles of licorice
GA and its salts are also provided. Chemical transformation, the biological activity
of the derivatives of GA, structure. One chapter is devoted to the discussion of
various applications of hemostatics, briefly about the mechanisms of their action.

In the second chapter of the thesis titled «About hemostasis system and
hemostatic preparations» is given reference data about hemostasis system,
system failure, about hemostatic preparations and their mechanisms of action.

In the third chapter of the thesis “Material conditions and modern
research methods, biological activity” are given methods, materials, reagents
used during carrying out of dissertation work. Instruments and systems used for the
identification by the method of thin-layer chromatography.

In the forth chapter of dissertation “Isolation Lagochilin, GA and its salts,
synthesis derivatives of Lagochilina” is given investigation on isolation of
lagochilin diterpenoid from the plant Lagochilus Inebrians. There are enough data
in the literature about isolation of lagochilin based on followed extraction by ethyl
alcohol, dichloroethane and water. For the basis we have taken isolation method of
lagochilin with dichloroethane, primary basic treatment of plant, which was
improved. Improving of the method was in the usage of dichloroethane 13-14
times without regeneration, whereas 10 or 11 times were the optimum for the
usage. This saved electricity, amount of solvent, total time and the yield of end
technical product. Lagochilin is re-crystallized from the acetone and during re-
crystallization from different solvents can be obtained two kinds of crystalls of
lagochilin, anhydrous and monohydrated forms. X-ray data was obtained in the
laboratory of physicochemical methods of analysis lead by professor Ibragimov
B.T.

Improvement of the method lies in the fact that dichloroethane was used 13-
14 times without regeneration and the most optimum was the use of the solvent
without regeneration of 10 or 11 times. Thus, there is an energy, the amount of
solvent, the total time of extraction and the yield of desired final product are saved.
Lagochilin is recrystallized in acetone and recrystallization in various solvents can
give two kinds of crystals of lagochilin: a) anhydrous and b) monohydrated forms.
X-ray diffraction data were obtained in the laboratory of physicochemical methods
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of analysis led by Professor Ibragimov B.T. Monocrystal of lagochilin as a
monohydrate was obtained from mixtures of solvents: acetone: toluene: ethanol. A
single crystal structure was studied by X-ray diffraction (XRD).
CH,OH
CH,0H CH,OH
CH,OH

@C HO

+ .......................... )

HO Ry R, R .
HOH,C 1 R

where R;and R, - OH, -OCH3 , -OC; Hs ,-Br. (11.1- 11.8)
Scheme 1. The general scheme of the synthesis of the aromatic acetals of lagochilin

Table 1
Some physicochemical characteristics of 3,18-benzylidene-15,16-dioxy-9,13-epoxylabdans
No Ar Rf Catalyst Trmeit C° Yield %
2 @ 0,73 | H,SO, (conc.) - 55
3| Co@ 026 |HSOs(conc)| - 60
OCH,
OH CUSO4 () _
4 ©/ 0,50 anhydrous 136-137 35
5 on 0,38 Cuso, 138-139 27
Ho (anhydrous)
6 @F o 0,45 CusO, 150-151 | 25
. (anhydrous)
7 ij o 0,41 CusOs | 167.168 | 30
(anhydrous)
OC_ H
oH CUSO4
8 ﬁ;ﬁ 040 | (aniyarey | 1774 |38

* System: methanol: acetone (2: 1)
Syntheses on basis of lagochilin with aromatic aldehydes, logically changing

the structure have not been studied so far. It was therefore interesting to study the
reaction of lagochilin with a number of aromatic aldehydes and reveal the
conditions of synthesis of the main product. It was shown that the synthesis of the
aromatic acetals of lagochilin containing different alkoxy groups as substituents on
the aromatic ring of the feasibility of the use of concentrated H,SO, as catalyst but
when the substituents are OH groups — anhydrous copper sulfate.
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All the obtained aromatic acetals of lagochilin were purified by column
chromatography. The structure of the synthesized compounds were confirmed by
IR and NMR spectra. Some physicochemical characteristics are shown in Table 1.

In the IR spectra of the synthesized compounds in the 3300-3400 cm™
ranges a broad band fluctuations attributable to the stretching vibrations of
hydroxyl groups at positions of 15,16 of the molecules of lagochilin that
participate in the formation of inter- and intramolecular hydrogen bonds were
detected, and the valence vibrations of hydroxyl groups of phenolic compounds
found in the vicinity of 3200 cm™ (compounds 4-8).

In the'H-NMR spectra of 4-8 compounds there are singlet signals of protons
of methyl groups at C8 and C10vin the range of 0.80-0.90 ppm, and the signals of
protons of methyl group at C4 of the molecule of lagochilin in the range of 1 ppm.
In the range of 3,4-4 ppm the signals of protons of -OCH, groups at C15, C16 and
C18, and in the region of 5.5 ppm - Quaternary proton signals of CH group were
detected.

Next acetyl derivatives of lagochilin were synthesized. There are much data
in the literature about the synthesis of tetra acetyl derivative of lagochilin. But very
little is known about the synthesis of mono, di and three acetyl derivatives, they
were mostly isolated from plant sources. Therefore, the synthesis method of tetra
acetyl derivative and gradual hydrolysis of the product obtained as well as their
separation by column chromatography were investigated.

The efficacy and bioavailability of the majority of biologically active
substances is shown in the aquatic environment (human body consists of 60-75%
of the structured water), so it was important to highlight except isolation the
preparation of salts, derivatives of GA to find out the fundamental issues of
physicochemical characteristics of agueous solutions of synthetic supramolecular
complexes. The results of these studies can serve as the main basis of high-tech
development of effective hemostatics having wide spectrum of action.

As above mentioned, in order to increase the bioavailability of a biologically
active substance different chemical methods are used: obtaining of the relevant
salts (if it does not affect the basic biological function of the substance); covalent
or non-covalent modification with accessible permitted in medical practice
polymeric transport agents; obtaining supramolecular complexes with low
molecular weight carriers (ligands) such as cyclodextrins, crown ethers, and in the
last decade, natural amphiphilic compounds, in particular the GA and its salts are
widely used. As a carrier for the production of new medicinal (transport) forms of
known drugs (non-steroidal anti-inflammatory agents, prostaglandins, uracils) and
other biologically active substances 18 - glycyrrhizic acid has been proposed. The
premise of this approach is the idea of the obligatory presence in the structure of a
complex forming agent both in hydrophilic (binding the primary drug) and
hydrophobic (responsible for transport) parts. Since our object is lagochilin and
synthesized by us isopropylidene, benzylidene and acetyl derivatives are poorly
soluble in water. Therefore, as a solubilizing agent, we selected GA and some of its
mono salts (ammonium, potassium, lithium).
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‘ Grinding of licorice root ’

!

‘ Treatment with the solution of ammonia

l

- Filtration
Extraction ’

‘ Repeated extraction

T e

‘ Extract ’

‘ H T precipitation ’
C Filtration - Drying - Packing j
Scheme 2. The technological process of isolation of TGA from licorice root

Based on the above mentioned, in the beginning, we will discuss methods
for isolating GA purification technology, selection of synthesizing GA salts and
obtaining of supramolecular complexes with lagochilin. To the methods of
isolation of GA from licorice root are devoted many papers. The main essence of
those lies in the fact that in the initial stage of the process high quality extract is
obtained, and the process and condensation until the latter desired condition are
studied. A method of obtaining crude technical product of not thickened extract
was approbated by deposition with sulfuric acid to give technical GA (TGA) with
the yield of 9-11% and with the content of GA varying from 25% to 45%.

Some physicochemical characteristics of TGA are shown in Table 2.

Table 2

Some physicochemical characteristics of TGA

Neo The name of indicators Analysis data
Amorphous - solid coarse powder with
1 Appearance q
ark brown colour

2 Taste Sugary-sweet with a bitter taste
3 | Quantitative content of GA in % 40,0+5,0 %
4 Moisture % 5,5+1,5
5 Common ash in % 11,4+0,7

For TGA jointly with «Agro Bio Kimyoy Ltd. developed «TC 19783536-02:
2013» TGA. 1.5 tons of TGA product were obtained by this technology in the
«Bahodir & K» privately owned company, which is specialized on processing of
licorice root in Beruni city of the Republic of Karakalpakstan.

Technological process of obtaining GA and its salts from TGA consists in
extraction of GA on acetone solvent, followed by precipitation in the form of its
tri-substituted salts and acid hydrolysis mono-substituted salts with a purity of 72-
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75% are obtained. The obtained GA and its salts were characterized by

physicochemical

and spectral

physicochemical characteristics.

data. Table 3 summarizes some of their

Table 3
Some physicochemical constants of GA and its salts
X Appearance Boiling /bl IR uv
Ne Substance M.M. temp. °C Ry 0,5% cm? nm
White powder, ) 0.07(11) 1042. 1656.
32 GA 840 210-213 | g qavy | 48 | 28732048, | 251
Pale yellow 0.32 (VII) 1042. 1655.
38 | MASGAT3H0 | oder goa | 225227 | ooe(r) | 40 | 20483230, | 2%
White powder 0.30 (VI1) 1043. 1657
34 MPSGA with light yellow | 280-284 | 0.26(1) | +36 | “opoamer | oey
shade, 878 0.12(VI) '
White powder, 0.30 (V1) 1037. 1664
35 MLSGA 878 250-253 0.26(11) +36 2941 3410 251
* System: | - ethanol: chloroform (1: 3), 11 - methanol: chloroform (1: 3), 11 - water: acetonitrile:

acetone (3: 4: 2), IV - ethanol: chloroform (1.5: 3), V - methanol: acetone (2: 1), VI - water:
acetonitrile: acetone (1: 1: 1).

The purity of GA and its salts have been evaluated by the method of HPLC
In isocratic mode using a diode array detector and UV detector. For this, a sample
of the product was dissolved in 1% acetic acid solution. A mobile phase consisted
of 35 volumes of acetonitrile, 0.5 volume of glacial acetic acid and 64.5 volumes
of bi-distillate water. The flow rate is set 0.75-1.0 ml/min; detection is performed
at 254 nm, analysis time 16-17 min.

VWD1 A, Wavelength=254 nm
mAU 2
b MACTK
30
25
20 -
154
]
104
1
5 j ™~
] - 3
4 8 5 w
0 aj o~ % °
j—_’&&A_A«_AA%._A,M L
1
5 T T T T T T T T
0 2 4 6 8 10 12 14 min|

Figure 1. The chromatogram of MASGA of 80-85%

PurityFrom this chromatogram it is evident that there are associated peaks
except the main peak. According to "H-NMR spectroscopy, the accompanying
substances are: peak corresponding to after the main peak has shown that it is
different in the chemical structure of the aglycone, relative to the GA, so it is
identified as 18a-H isomer of GA.
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Technical glycyrrhizic acid

1. acetone 1. acetone 1. acetone
2. 10% KOH methanol 2. 10% LiOH methanol 2. 25% ammonia
| Tripotassium salt of GA | | Trilithium salt of GA I | Triammonium salt of GA |
¢ Glacial acetic acid ¢ Glacial acetic acid ¢
\ . .
| Monopotassium salt of GA 7@% Monolithium salt of GA 72-75% | | Monoammonium salt GA 72-75% I
¢ Recrystallization with 80% ethanol Recrystallization with 80% ethanol ¢

‘ Monopotassium salt of GA 80-82%

[Monoammonium salt of GA 80-82

%

-y

| Monolithium salt of GA 80-82%
1,5% H,SO, / 1,5% H,SO,
¢ 1,5% H,SO,
E Glycyrrhizic acid j

Scheme 5. Technological scheme of isolation of GA and its salts from TGA




The remaining peaks are partially hydrolyzed derivatives of 18a- and 18p3-
glycyrrhizic acid and glycyrrhetic acid, respectively. The total sum of the peak area
Is 17£2.5%. Further purification of the GA passes through its dissolution in
acetone and precipitation as tri-substituted salts and hydrolysis of the latter from
glacial acetic acid. After recrystallization, a product with a purity of 90-92% is
obtained..

VWD1 A, Wavelength=254 nm
mAU <

T T T T T T T
o 2 4 -] 8 10 12 14 miny

Figure 2. Chromatogram of preparatively isolated 100% MASGA

Related substances similar in structure are very difficult to separate.
Therefore, a method for producing of 100% purity is achieved via preparative-
column separation. A chromatogram of 100% MASGA is shown in Figure 2. The
100% pure GA is obtained by preparative column separation. 100% GC
chromatogram is shown in Figure 6 The biological activities of obtained MASGA
with varying degrees of purity: 70-75%, 80-82%, 90-92% and 100% are almost
identical. During purification, loss of the product takes place, and the output
relative to the original end product is reduced up to 25-30%. Therefore, we used
the GA and its salts with a purity of 80-82%.

In the fifth chapter of the thesis "Supramolecular complexes, physico-
chemical and rheological properties™ our further research has been devoted to
the preparation of supramolecular complexes of GA and its salts with lagochilin in
various molar ratios, the study of their physicochemical and rheological properties.
From the data given in Table 4 it is shown that the yield of supramolecular
complexes are from 84 to 93%.

-, JCOOH

where R: H (5-7), H4N (8-10), K (11-13)
Scheme 6.
General scheme of obtaining the supramolecular complexes of lagochilin
with GA and its MASGA MSGA.
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All the obtained compounds are the optically active dextrorotatory
complexes. In the UV spectrum of the obtained compounds absorption band with a
maximum at 251-254 nm in the medium water: alcohol (50:50) corresponding to
the p-p* transition of conjugated double connection with the C ring skeleton
aglycone moiety of GA and its salts are observed.

Table 4

Some physicochemical constants of Lagochilin complexes with GA, MASGA,
MPSGA.

36 L-GA 1:2 White Powder | 173.175 |0.74(v)| +12 iggg: rooz | 1| 038
37 L-GA 1:4 White powder 1 175-178 0.73(v)|  +16 i%g: ;gig 251 | 925
38 L-GA 1:9 White powder | 180-183 0.73(v)| i%g: ;g% 251 | 937
39 | L-MASGA 1:2 piilieyf"z‘iiﬁ 197-200 [0.72(v)| +24 ;gig: éggg 250 | 90.0
40 | L-MASGA 1:4 pzs&gg’re'é%‘gz 202-204 0.72(V)| +20 ;gjﬁ: éggg 250 | 847
41 | L-MASGA 1:9 pzazeyre'gjl‘gz 205-207 [0.71(V)| +22 ;gig: éggg 250 | 887
| comsonrz |t |z S0 e | SO |
o | comsone | ity |zl e | B0 | | o
| cosonrs | ey |z S0 o | B8 | i | e

* System: | - ethanol: chloroform (1: 3), Il - methanol: chloroform (1: 3), V - methanol: acetone
(2:1)

In the IR spectra of the obtained compounds characteristic valence spectra
vibrations at 1670-1650 cm™ characteristic of the carbonyl groups with the
frequency shift of GA and its salts in the low-frequency region of 60-55 sm™ with
respect to the original components are observed. This indicates the fact that the
carbonyl groups of GA and its salts are involved in the formation of
supramolecular complexes with Lagochilin. The broadening signal of the valence
vibrations of hydroxyl groups of lagochilin and GA at 3430-3380 cm™ also
indicates the process of complex formation.

In the "H-NMR spectrum of the complex of GA:L in the ratio of (2:2) taken
in acetone: of D,0, the following resonance frequencies can be found. The signal
in the area of 0.5 ppm refers to the protons of C-CH; C17; doublet at 0.7-0.8 ppm
region refers to protons of CH-CHj; in C4 and C10 of lagochilin molecule. Signal
at 1.0 ppm refers to protons of CH-CHj; at C4 in GA molecules. The singlet signal
at 1.3 ppm refers to C-CHj; protons at C20. Unsplitted signal at 1.2 ppm applies to
all protons of lagochilin molecule skeletons. The signal of protons in the 2.8-3.0
ppm refers to protons of methyl groups’ acetone+deuterated water (solvent). The
complex signal at 3.0-4.5 ppm refers to all protons of CH,O CHO available in

74




lagochilin molecules and glycyrrhizic acid. The singlet signal at 5.0-4.5 ppm refers
to the olefinic protons at C12.

To date, the mechanism of gel formation and solubilization of GA remains
largely unknown and little is described in the literature. Therefore, the
establishment of basic physicochemical properties of the hydrogels of low
molecular weight natural compounds in various states of aggregation and causes of
showing high biological activities of supramolecular complexes on the basis of the
GA is relevant.

This stage of work was carried out together with the scientists of the
Department of «Polymer Chemistry» of the Chemistry Faculty of the National
University of Uzbekistan (professors U.N. Musayev and M.G. Mukhamediev).
Processes of structure formation in the solutions can also be characterized by
studying their viscosity. If in the solutions the process of association of solutes
takes place, the viscosity of solutions are sharply rised. Therefore, in order to
identify the associativity of molecules of supramolecular complexes viscosity of
their aqueous solutions has been studied. From fig. 7-8, it is evident that an
agueous solution of molecular complex of GA with lagochilin in a ratio of 2:1 has
a very high viscosity characteristic of the associated systems. At the same time
with increasing the temperature, the given viscosity of the solution is decreased.
This fact testifies the destruction of the associates. However, for an aqueous
solution of a molecular complex of GA with lagochilin (9:1) an increase in
temperature leads to an increase in viscosity.

In the case of an aqueous solution of the molecular complex of GA with
lagochilin at the ratio of 9:1 we observe a decrease in viscosity with increasing
temperature. Apparently, these changes are due to the different ratios of the
hydrophilic-hydrophobic interactions for different compositions.

/IC
malC NalC 45

4,5 4 - 2
4 1 3,5 4
3,5 3 -
3 1 2,5
2,5 3 2
1,5 4 1 4

1 0,5 - 1

0,5 1 0
0

° 0,05 01 0,15 0,2 0,25 0 0,05 0,1 0,15 0,2 0,25

C,% a C,% b
Figure 4. Dependence of the given viscosity of the aqueous solution of the
molecular complex of GA with lagochilin 2:1 (a) of 9:1 (b) on the
concentration at T = 298K (1), T = 303K (2), and T = 308K (3).

By studying viscosity of aqueous solutions of MASGA, supramolecular
complexes of GA and its monoammonium salts with lagochilin found that
inclusion of the hydrophilic compounds into the complexes lead to reduction and
the hydrophobic compounds (lagochilin) lead to increase the viscosity of their
agueous solutions compared to viscosity of aqueous solutions of MASGA. All
these data confirm that in the the stabilization of the supramolecular complexes of
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lagochilin the hydrogen bonds and hydrophilic-hydrophobic interactions between
molecules of diterpenoid and hydrophilic portion of triterpenoid saponin play the
main role. We have studied the energy formation of supramolecular complexes of
lagochilin with GA in absolute medium by the method of mathematical modeling
calculation on «HyperChemy and «Chem-Draw» programs to confirm the obtained
results.

Figure 4. The annular state of Glilagin. Energy 787. kcal/mol

It was shown that hydrogen bonds have the lowest energy of Lagochilin 15
and 18 hydroxy groups with hydroxyls of carboxyl group GA. In spherical
molecule is seen that lagochilin is not in the same plane formed by the ring of GA
but outside the GA molecule. This is clearly seen in the form of a spherical
structure of a supramolecular complex.

Investigation of rheology of aqueous solutions of supramolecular complexes
has shown that the inclusion of hydrophobic organic compounds to the
supramolecular complexes of GA and its monoammonium salt leads to increase
and the hydrophilic organic compounds to the difficulty of micelle formation in
aqueous solutions. Therefore, most likely that the guest molecules are located
between the layers of GA and its salts that are in the micellar state.

Figure 5. The micellar state of Glilagin. Energy 304. kcal/mol
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The study of the structure by the method of mathematical modeling in a
single layer model showed that such a state of supramolecular complexes of GA
with lagochilin much more stable and energetically profitable than in a ring shaped
state. As can be seen the energy formation of bonds in micellar states in the form
of a layer two times less than that of the annular type. Thus, quantum-chemical
calculation model state of supramolecular complexes of GA and its salts with
Lagochilin show a clear failure of the energy (unfavorable) the structure of
supramolecular complex of the annular type. We believe that the complex of
lagochilin itself between two molecules of GA is an intermediate in the transition
micelle formation of different structural types (spherical bilayer, ellipsoidal).
Determination of KKM of the aqueous solutions of the complexes of GA and its
salts with lagochilin and other substances has been shown that the KKM with the
molecular complex of MASGA with hydrophobic substance of lagochilin is lower
than that of MASGA. Consequently, the inclusion of lagochilin to a molecular
complex has a stabilizing effect on the process of structuring MASGA molecules.

In the sixth chapter of the thesis "Definition of haemostatic activity of
supramolecular complexes" cited data of hemostatic activities of lagochilin
derivatives, which are in chemical structure can be divided into 3 groups: I.
lagohilin and its isopropylidene and acetyl derivatives (I11.1, 11.10- 11.24); II.
anhydrolagochilins (11.28 11.30); I1l. diterpenoid lactones (11.9, 11.25- 11.27) as well
as the well-known drug Lagoden (11.39) were studied.

Considering the data presented in Table 5, it can be seen that all the tested
compounds in this group have a greater or lesser extent of hemostatic activity.
Moreover, it should be noted that 0.5% solution of lagochilin in peach oil exhibits
67% activity compared to the reference drug. By substituting hydroxyl groups at
Cz and at Cyg to isopropylidene in the molecule of lagochilin hemostatic activity
falls to 40% and further substitution of hydroxyl groups at Cy;s and Cy¢ to
isopropylidene groups led to complete loss of hemostatic activity (Compound
11.11).

Anhydrolagochilin exhibits relatively weak hemostatic activity (57%), and
the substitution of hydroxyl groups at the C3 and C18 to isopropylidene groups
reduces the hemostatic activity to 33% (11.30). Substitution of the hydroxyl groups
at C13 and C18 in the molecule of lagochirzin to acetyl groups (comp. 11.26-
11.27), do not change their special hemostatic activity (67%). Introduction of
isopropylidene group to the molecule of lagochirzin decreases its hemostatic
activity to 51% (11.25), but the opening of the lactone ring to form the
corresponding sodium salt of 3,16,18-trihydroxy-9,13-epoxylabdan-15-oic acid
leads to a sharp increase in the hemostatic activity 100% (11.31). Comparison of
hemostatic activities of lagochilin (11.1), anhydrolagochilin (11.28), and lagochirzin
(11.9) using water-alcohol solutions indicate that the greatest activity has lagochilin
67%, following by lagochirzin 60% and anhydrolagochilin 57%.

Thus, it was shown that the substitution of two or three hydroxyl groups in the
molecule of lagochilin to acetyl groups relatively not much affect the hemostatic
activity, only complete substitution of hydroxyl groups to acetyl groups leads to
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reduction of the hemostatic activity. Introduction of isopropylidene groups
adversely affects the display of the hemostatic activity, possibly due to the
increased hydrophabicity of lagochilin molecule
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Table 5

Hemostatic activity of lagochilin and its derivatives
No Substitution Hemostatic Activity

R; R, Rj R, % seconds
1.1 H H H H 67 130,0+12,6
11.10 a H H 40 157,0+14,8
.11 a a 0 268,1+14,8
11.12 a b b 33 163,7+13,5
11.13 a b H 32 165,0+14,7
11.14 b H H H 83 115,0+11,4
11.15 H H H b 82 116,0+10,8
11.16 H H b b 83 115,0+10,5
.17 b b H H 84 114,0+10,6
11.18 b H H b 83 115,0+10,6
11.19 b H b H 83 115,0+11,0
11.20 H b b H 83 115,0+11,0
11.21 H b b b 81 117,0+10,6
11.22 b b H b 83 115,0£11,2
11.23 b b b H 81 117,0+10,5
11.24 b b b b 17 211,0+18,0
1.9 H H - - 60 148,0+13,5
11.25 a a - 51 179,0+£16,5
11.26 H b - - 68 129,0+13,0
11.27 0 H - - 67 130,0+13,0
11.28 H H - - 57 141,0+13,7
11.29 b b - - 66 131,0+12.6
11.30 a - - 33 140,0+13,0
11.31 Control 100 98,0+10,0

*P<0.01 with respect to control

Further specific hemostatic activity of the obtained supramolecular
complexes of Lagochilin with GA and its salts was examined in order to identify
the most active ratio of interacting components in the corresponding
supramolecular complexes. Investigation of the hemostatic activity of the resulting
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complex compounds and initial materials was carried out in the laboratory of
Pharmacology of the Institute Bioorganic Chemistry (IBOC) Uzbek Academy of
Sciences under supervision of Dr. Vypova N.L.
Table 6
Bleeding time in rats after 60 minutes after intraperitoneal administration of
supramolecular complexes. (M+m; n = 5)

. Bleeding time
Neo Preparation sec. % P
1 Control, mg/kg 360+20 100 -
32 GA:L; 2:1, mg/kg 160+13 45 <0.01
33 MASGA:L; 2:1, mg/kg 8516 24 <0.01
34 GA:L; 4:1, mg/kg 165+14 46 <0.01
35 MASGA:L; 4:1, mg/kg 100410 28 <0.01
36 GA:L; 9:1, mg/kg 185+16 51 <0.01
37 MASGA:L; 9:1, mg/kg 120+12 33 <0.01

From the data shown in Table 5, the greatest effect was observed with the
introduction of supramolecular complexes of MASGA with lagochilin to 85+6
minutes on 24%, to 100+10 min 28% and to 120+12 min 33% - relative to the
control.

The ratio also plays an important role in the expression of hemostatic
activity. This is well illustrated on the example of MASGA with lagochilin 2:1
ratio the most, which is more active than the ratio of 4:1, which is recommended
for in-depth pharmacological research in order to create on its basis a local
haemostatic preparation which was named Glilagin. Next, we have developed the
project of TPA to the substance Glilagin, and conducted full pharmaco-
toxicological and special studies on the investigation of hemostatic activity. Based
on the obtained results on the substance of Glilagin the composition of drug forms
(oral tablets at 0,005 g) of Glilagin is designed. All the required standard
investigations to create a project of temporary pharmacopoeia articles (TPA) were
carried out.

To stop parenchymatous bleedings, in many cases the use of oral dosage
forms (d/f) is not effective, due to longer time to achieve the desired hemostatic
action. In this connection, intravenous forms of drugs are used. Earlier in the
Republic, only water-soluble hemostatic drug for intravenous usage, Lagoden
(derivative of Lagochilin) was produced. But its method of obtaining was difficult,
requiring high costs, expensive solvents and catalysts, and consists of five steps of
synthesis with a low yield of the final product (10-12% of the original).
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Scheme 7. Synthesis was carried out according to the following scheme
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Therefore, a problem has been arisen about development of a water-soluble,
effective, inexpensive hemostatic on the basis of Lagochilin. Furthermore, the
technology for producing the drug substance should be simple, inexpensive and
non- combustible.

Some physicochemical properties of PVP complexes with Iagochil;l;]able !
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It is known that many polymeric drug carriers allowed for use in medical
practice alter the physicochemical properties of the basic substance. In particular,
they increase their water solubility. One such material is polyvinylpyrrolidone
(PVP). The low molecular weight PVP in the form of a solution used as detoxicant
and is completely excreted from the body within 2-3 days. We have also used a
low molecular weight PVP with the MM 8000+2000 D. Synthesis was carried out
according to the following scheme. The obtained supramolecular complexes of
lagochilin with polyvinylpyrrolidone in the ratios 1:5, 1:10, 1:15 and 1:20 but the
more stable and more active ratio was 1:15.

The new complex conditionally named by us -
Lagovin (lago- from lagochilin and -vin- from vinylpyrrolidone), a supramolecular
complex of Lagochilin with PVP. Lagovin combined all the properties of
Lagochilin and PVP, having an integrated therapeutic effect, not inferior in its
hemostatic effectiveness as compare to Lagoden and Dicynonum. Furthermore,
obtaining of Lagovin is technologically simple and the yield is more than 90%.
Pharmaco-toxicological studies of the substance and the dosage form were carried
out in the laboratory of Pharmacology IBOC Uzbek Academy of Sciences, and
biochemical studies at the Department of Biochemistry, Faculty of Biology
National University of Uzbekistan (NUUZz) led by prof. Dalimova S.N.

To determine the ability of Lagovin to stimulate the process of blood
coagulation, Lagovin solutions in concentrations of 0.1%, 0.5% and 1% were used.
Initially in in vitro experiments the effect of Lagovin to the blood and plasma
coagulation time we investigated. The data presented in Table 8.
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Table 8

Time of whole blood and plasma coagulation by the addition of the drug
Lagovin (M£m; n = 6)

. Time of coagulation, sec.
. Concentratio
Preparations n. % 1 ml blood 0.1 ml plasma + 0.1 ml 0.2 ml plasma
’ +0.1 ml drug CaCl, + 0.1 ml drug +0.2 ml drug
Physical sol-n 0.9 150,0+10 110,0+6.5 Not coagulated
CaCl, 0.0277 - - 78,0+6.6

Lagovin 0.1 100,0+10.0* 78,0+6.5* Not coagulated

Lagovin 0.5 75,0+5.0* 60,0+4.0* 65+5.0

Lagovin 1.0 165,0+16.0 75,0+£5.0* 961+8.0

*P<0.01 with respect to control

From the data presented in Table 8 is seen that addition of 0.1 ml
physiological sodium chloride solution to 1 ml blood caused clotting of blood time
in 150+12 sec. Substitution of saline solution with 0.1% solution of Lagovin leads
to a reduction in blood clotting time by 34% - to 100+11sec, in 0.5% concentration
— to 50% upto 75+6,0 sec and in 1% concentration clotting time increased until
165+16 sec (10%). Obtained pharmacological data show that Lagovin activates |
and 11 phases of blood coagulation by direct action to the blood.

In the seventh chapter of the thesis «The standardization of substances
and medicinal forms of hemostatic drugs» is one of the important moments in
the development of medicinal products is the standardization of the substance and
dosage form. During standardization of the Glilagin substance, a number of
specific properties of the active substance lagochilin have been taken into account.
Lagochilin diterpenoid with four hydroxyl groups, but it does not contain a
chromophore group in the molecule that would create a number of difficulties in
guantitative determinations of Lagochilin by conventional spectroscopic methods.
Taking this into account, in collaboration with the researchers of the Institute of
Chemistry of Plant Compounds (ICPC) Uzbek Academy of Sciences have
developed a special method using *H-NMR spectroscopy.

The quantitative content of the lagochilin in Glilagin preparation according
to the "H-NMR spectroscopy method is 17.5+1.13%. The theoretical content of
lagochilin in the substance is 17,18%. However, this method is not a
pharmacopoeia method and therefore a biological method of quantitation was
proposed. The drug should stop capillary bleeding time no more than 60-100
seconds, and reduce bleeding time by 4-5 times faster with respect to control.

Technological scheme of obtaining of Glilagin substance has been
developed, which includes the steps of training of staff and equipment, the
production facilities. Weighing of the initial reagents, the preparation of working
solutions, preparation of MASGA and lagochilin solutions, process of obtaining
the working substance solution and distillation of the organic solvent. Freeze-
drying packaging. In each stage, there is little loss of solvent. The final yield is 93-
97% from the theoretical. Module of correlation substance: solvent 1:20. Synthesis
time is 15-20 hours. The technological scheme has been drawn to obtain 1kg of
Glilagin substance.
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One of the characteristic indicators is the excess amount of residual organic
solvents used in the synthesis of the product. Analysis was performed on GC
Clarus-400 of Perkin EImer. Nitrogen was used (Helium may also be used) as the
carrier gas. Hydrogen was used as igniting gas. Capillary column of 60 m long.
Sample introduction system used split gas flow (split 60 ml/min). The obtained
chromatogram data shows that Glilagin substance does not contain any organic
solvent residues. (Figure 6)
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Figure 6. Chromatogram of substances Gl

ilagin

D/f for Glilagin was chosen oral form, as drugs are widely used in the form
of tablet, together with Associate Professor A.M. Usubbaev from the Tashkent
Pharmaceutical Institute. The dose was tested on the basis of a study of
pharmacological properties of Glilagin substance. The content of Glilagin in one
tablet is 5 mg, and the tablet weighs 100 mg.

Composition of tablet composition was as follows:
Glilagin (in recalculation on 100% anhydrous substance) - 0.005 g,
Microcrystalline cellulose - 0,082 g, Potato starch (highest grade or extra) - 0,012
g, Calcium stearate - 0.001 g, The mass of tablet- 0.1 g

Developed and approved industrial regulation for the production of tablets
Glilagin, together with the company «Tash Farm A.lL.». Technological scheme for
the production of tablets Glilagin, which include training, appropriate equipment
and production facilities have been developed. Preparation of raw and auxiliary
materials (Glilagin substance, MCC, purified water, potato starch, calcium
stearate). Weighing the substance and sieving. Preparation of starch and starch
paste preparation. The next stage is to get the mass to produce tablets, which
includes a mixing and hydration, wet granulation and drying. Next, dry
granulation, powdering. Next, the process of tableting and discard tablets that are
not appropriate to the technical documentation. Tableting and dust removal of
tablets Glilagin and next stage of filling and packing, the transfer of finished goods
to the warehouse. Waste tablets are transferred to the processing of waste products,
which includes the processes of grinding and sieving. Then they are reproduced to
get Glilagin tablets, starting with the process of mixing and wetting, wet
granulation and drying, dry granulation, powdering and tableting process.
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Tableting and dust removal of Glilagin tablets, packing, packaging, transfer of
ready products to the warehouse.

The TPA projects on the substance and tablets of Glilagin have been
developed. Full pre-clinical pharmaco-toxicological investigations have been
carried out and by the decision of the Pharmacological Committee of the Chief
Department for the quality Control of medicines and medical equipments
(CDQCMME) of the Ministry of Health of Uzbekistan «GLIG
NeB4/6.P/62.Uz.2012/381» tablets Glilagin 0,005 g as the original drug is aimed
clinical trials to the following clinical bases:

1. Institute of Hematology and Blood Transfusion.

2. 3-Clinics of the Tashkent Medical Academy

3. 7-Tashkent City Hospital

Positive reviews and conclusions have been obtained from all of the clinics.
(Conclusions attached). Works on the the standardization of substance and dosage
form of Lagovin have been carried out. Dosage form of Lagovin 0.15% solution
for intravenous administration of 2 ml vials. *H-NMR spectroscopy method for the
guantitative determination of the substance of Lagovin was chosen, too. The
concentration of lagochilin in the formulation of Lagovin is 6.1+0.3%. The
theoretical content of the lagochilin in the composition of the Lagovin substance is
6.25%. However, given the above considerations as a pharmacopoeia method we
proposed biological method for quantitative analysis of Lagovin. Lagovin must
stop the bleeding time within 70-90 seconds and no more, and reduce bleeding
time by 4-5 times faster with respect to the control. The technological scheme for
the production of the substance of Lagovin has been developed. It includes
equipment preparation processes, raw materials and alkalization, extraction and
obtaining of lagochilin in a yield of 1.2-15%. Purification and recrystallization of
the latter to produce pure Lagochilin. Next, preparation of PVP and synthesis of
Lagovin substances, freeze-drying and packaging of the product. The yield in this
case is 93-95% from the theoretical. Dosage composition of Lagovina form as
0.15% solution:

. A L il _ | Lagovin substance — 1.5 g, Water
wame27°C. 1 B AL e ] - - - -
o SR SRy S s TOT iNjECtION - UD t0 1 liter

' fo 73:%% "“?""%“: On the basis of repeated
(A N i €xperiments to study the physical and
LE i g chemical properties of the d/f of

Lagovin specification for the d/f of

o %~ o o0d Lagovin  drug  was  developed.
Bl T N Currently, the drug Lagovin by the
B G e Kl Yeh

decision of CDQCMME PC and the
Ministry of Health of Uzbekistan
LAGV number
71/2.PS/66.Uz.2015/660 passes the second phase of clinical trials in the
Republican Scientific Center of Oncology and in the Clinics of Oncology Center of
the City. Phase one clinical trials was successfully carried out in the Research
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Institute of «Hematology and Blood Transfusion» Ministry of Health of the
Republic of Uzbekistan.

Based on the above, the drug was developed, not inferior in effective as
Lagoden, with practical low dose, technologically receivable. Full pre-clinical
pharmaco-toxicological studies were carried out. The dose for the drug was
chosen. Dosage form Lagovin as 0.15% solution in 2 ml ampoules. The works on
the standardization of substance and dosage form of Lagovin has been carried out.
TPA for the substance and dosage form of Lagovin were developed. Laboratory
regulations to produce substances and dosage forms have been developed. By the
decision of CDQCMME PC and the Ministry of Health of Uzbekistan N29/03-642
from 04.06.13 for the drug forms received approval to conduct clinical trials. In
2012 was carried out bottling of preparation for the clinical trials in the amount of
2500 vials in the private company «Immunomed». Next bottling was made in
«Uzhimfarmy in the amount of 6000 vials in 2016.

Next, on the basis of TGA purity, preparation of antiflammatory drug
substance Glyciram has been developed. By studying its physical and chemical
properties the specification to the substance and formulation in the form of
“Tablets of glyceram 0.05 g” has been designed. The permission of the
Pharmacological Committee to conduct clinical trials on a limited program in the
Tashkent Medical Academy at the department of “The faculty and hospital
therapy” of the medical faculty of the Tashkent Medical Academy, Ministry of
Health of the Republic of Uzbekistan was obtained. The clinics carried out
successfully and the “Report” of the drug has been given to the Pharmacological
Committee of Ministry of Health of the Republic of Uzbekistan to obtain
permission for industrial production. Industrial regulations for the “Tablets of
glyceram 0.05 g” have been developed and approved.

CONCLUSIONS

1. For the first time, aromatic acetals of lagochilin were synthesized with the
use of catalysts. It is shown that in the presence of hydroxyl groups in the aromatic
ring as a catalyst anhydrous copper sulfate is preferable while for alkoxyl groups —
sulfuric acid.

2. The relationship of the activity of acetyl and isopropylidene derivatives of
lagochilin from the nature of substituents and the number of free hydroxyl groups
were shown. It was found that the substitution of two out of four hydroxyl groups
to acetyl groups in the molecule of lagochilin do not affect the hemostatic activity,
but full substitution of four hydroxyl groups leads to a loss of hemostatic activity.

3. With the use of supramolecular chemistry techniques complexes of
lagochilin with glycyrrhizic acid and its salts were obtained. The obtained
complexes were characterized by physicochemical constants. Structural features of
the obtained molecular complexes described by IR and NMR spectra as well as by
the methods of mathematical modeling.

4. By determination of the rheological properties of aqueous solutions of
supramolecular complexes it was shown that they form micelles of different
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structures which are stabilized by hydrophobic-hydrophobic interactions and
hydrogen bonds.

5. The technology for obtaining of technical glycyrrhizic acid from licorice
root was developed, on the basis of which an anti-inflammatory drug substance
was obtained. The standardization of substance and dosage form of “Glyceram”
was carried out. A Temporary Pharmacopeia Article (TPA) was developed and
approved, and conducted clinical trials of the drug.

6. Comparative evaluation of hemostatic action of lagochilin supramolecular
complexes with glycyrrhizic acid and its salts showed high activity for
MASGA:lagochilin complex (Glilagin) at a ratio of 2: 1.

7. Full pre-clinical pharmaco-toxicological studies of the substance and
dosage form of the preparation of “Glilagin” were carried out. The TPA project
was developed, and industrial regulations on the dosage form were also approved.

8. Water-soluble complexes of lagochilin with N-polyvinylpyrrolidone were
obtained. It was found that the most active and stable in the solution is the complex
at a ratio of 1:15 (Lagovin).

9. Hemostatic agents “Tablets of Glilagin — 0.005 g” for oral usage and
“0.15% solution of Lagovin” for intravenous introduction have been developed.
Two patents on drugs were obtained. These drugs were developed on the basis of
local raw materials and are recommended as a hemostatic to stop parenchymal
bleeding.
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