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Bofoml. gl LobLEgds 35300MGdME0s  MXMIOIOOL  O3E3LMB  Mbm  EIBMJLOOHOdMEIgobol
05953900L0256. 9m©0%3035300L LOLEYTs SbMMEF0YEGAL LogzMsMo ©HI-0b IMPOBOIsEOL MHY3035300L
9900093 ©9v9ym369dwog; MEbm ©bd, GMIgwdsi dgomfios MxRGMgTo, dodBghool dogh bowymcgds
MH9bGHO0IGSHYOoL d9d39mdom.

29655b3939096 HILEBH0IGHIBJOOL L8 JoMOMIE JWSLL. J0MHZ3gmbo sbEgbgh Imerg3mmols sbegBsls
0300698796 (oM@ 0wqdd0, 300390 ©s glsdg 3Eslio boliosmEgds 39m0E0MmgdoLy s 9bMb3wgsBMMO
5dBHogmdom, dgmeg 3arsbol BgMdgb@gdo, HMmIwgdoE 250m0ygbgds 49bmM 0bgobgMosdo, 99ygd0sh meMo
(39390 30¢0LOYD: MHJLEHMOJ30wo gbEMbM3WgsbBoLsYsb s MEOgBOEOMYdMEO FgmoEwsBoLoysb.

50750500 950m0ygbgds 400-Bg dgBHo ULbgosbbgs MgbE®ogd@ebs. o0 sLobmgBomgdgd ULbgowobgzs
90360mMy960H3900, HMIGEms 3 EH0300505L LF0M©Ids Mm3E0TowMo 3060MmdJd0 (BHga396sEWIMs, 11533900
B05@ogol 99050039bemds s pH, 59690000 306396E®o30s s 5. 8.). 36:IE0WMBOL SBoToMEIIWO©
3Ho63mgdgb 500 3mboMgdsL E. coli -do.

HBGHM0dHOBYo0  5dm0obmdIb s  gobwghgb ©BI-0l  MmOYsFZ060  Tmgzmwol  13gE0BOING
B3 gmEH0MMH 1565808 3MMdgOL. B3 Ho Jermbo®mgdobsl 3608369 m3zs60s, HMI E®bmMeo
©5 39JHMOMo ©b3-0b gobwghs FomodsMmmlb 935300 2obLsb3GmME dbEgddo (LyoEHYddo). ymgzgwo
39M09b@o  20moEbmdl  ©B3-d0 4-6 b3 gmEHOEOLLdsb dgddboew  L3gE0x03YMHO 0965808 3MMBVSL.
965350 FoMLEHMOE0MBIo gbEMmbm3wgsbs dobegBl ©BI-0L MM KsF3l Gdgbody bm3egmEHoEol
5309b0m, HMIgdoE gMmBobgmologsh swdsggMoss Fobwsggdmwo. 8gwgys® FoMdmodmds gMmx 330060
30039396900 dMEMIdo MOMMJdo MmMbbYIgmEH0OBO ,,3900m%. 5oL gfimgds ,,8(qd396]
dmemgdo”. 00903509 deEomgdol”  Fomdmdmdoom 80dobamg  3GmEgLlgdol  MLAEAMOJEHIHBIOOL  FIM@S
9OLgdMd6 MgLEHMOJEIBYd0, OMIWGdLSE Kx9F300 bobgzadol asBgbs Fgmdwrosm BMLGHIE gOHMTsbgmol
9m30MH 3009 s HoOmrIMBMdGD dersy3dMMgd0sb ©bI-qdL.

90093700 3mbo®gdolsl JsOGM B9MAg6EHIO0 9Mos 1s3doM0obo, MsdEgbssg 03 mmb gwdgl
dmO0b, HMIgdoE 95903509 deremgdl Fodmddbosh, {igswdswdo 89gd0 obg Loodgm 56 sGoL, Mmd ©Eba-
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ol MO0 gogMm0sbgdmo BMsAdg6GHo Tgo3zo3ml.  ImEg3ol LodoMmamligs@wy® BmbRbdo 4ofiyzg@Eol
05306 sLs30EgdS© 23900m0ygbgds  ggMdgb@o  ©bI-ogsbs. 030  JoGIWoBL 390 gdL
RLRMEOJNIOEo 03900l Fo@dmgdbsl 3:mwobm3wgmEH0EMMO XsF3900L dMEmgdL dmMol, MHMIYdo3
95 99353009006 39035609 dmemgdol dgfiyz0wgdol EMmU.

2023505, ©b3-0b M93mad0bBEHMo Imwg3ol ghmo bofowo os@EHoMgdl LoFomm qbl, GMmdwol
3wmbo®mgdss 6535659930, dgmeg 30 - 890393L YYXMJIo M93mTd0bIBEHMWo ©BI-0L MHY3e03sE0oLsM30L
3MEOWOYE  0bBM®Po305L.  935Lmsbsgg  BI-MgLEBHMOJ00Lol  Lbgoalibgs BMmdgbEId0 s dsmo
@0a0MHg30L  (BMLBMPOJMGOMWwo ddgdom dggPmgdol) 8909y 39dBHMOWM  ©63-056 RMLAT96EJOOL
9653500 (3bM3z560 3mBd0Bs309d0 FoMdmoTmds; 50 Imgmgbol 003006 sLosgomgdws MLEHMOJE0E
399&HMOHMe ©b3-U 58998539096 GGI-BMbGBESDO.

9303006560 ©bT-ob Tgboyzsbs@ 499m0ygbgds mMo doMomswo 39JGMGo:

1. 3wsBdogdo.
2. 35dBHgM0mzs539d0.

Smsbdogbo  [o0moygbgd  JOMIMbMIdoMg  49bgBH03e  gwgdgb@l  ©bBI-ol  MymEolgdmo
99379900l Lobom, MHmdgmog 9903938 09dGHgM0Mwo MxMI©OL 3gbmadl 1-3%-b. 3gsHdogdo gl
9439s do3d@gMosL. F 3emaHdogdo 89039396 0bxzm®mBozost, Gmdgmwog »bevbggagmal  dsom bogMmse
23909¢3bL  9MH0 MY M0 TgMmMgbg, R 3¢0sHBTogdo 5o0gdgb s6EH0d0MEH039d0Lsdo dEMoEMdOL
39690L 96 296900l 13930830396 6536OYOL, MMIgdoE TYBHIVMWOEHIO0L  (IFMOIEO0L 3sbBToEIdOL)
MGHOoDOE305HY 90056 35Lbolidygdgmbo. ymzgwo 3wsHdows 8903a3l Mg3mo3s300L ©sFYgdol LHoBL,
6H0Imol o6M9dgs 8o130bdger MxM9To 3esHdool MHY3e03s30s Fgdergdguos. vy MM ©s dgd
35HIoOL 56 Fgde0s gOHmMO s 00539 YIXOIVE0 05655MLYdMBS, olobo FgMs3zLgdMdOL GO0 X AMBL
00931003690006.  3woBIogdo, O®MIWwgdos 0093003690056  FGmmogLgdMdOL  bbgoalibgs  xaMAU,
©0M3Mmgdad0L  goMgdg  Moboo®lgdMdI6 9P  MXGgEdo  3M30MmgdIOL  MoMmEgbmdol  Jombgs35.
Bmy0gemo  303OHMmMER60bIol  MxMg©do  sdmBgboos 10 bbgoolbgs 3eaBdos, MMIGEL0oYb
00MOMIMNE0  SLOMEWGIEs 05301 BMbJ30sl s F093369dMm©s  F9MmogLgdMBdOL 030l xMAL.
3wsHdogdol  MHg3¢035305  JOMIMLMIZIOL 9303530050  sIMNM30©IOWsE  F0TEObIGIGMBD.
3300900l Homgbmds 2560LsBMZMYIS MRMIOL MG MOHLIo LoliEgdoo.

506050, 3esHogdl 53300 0bYMO M30L9d7d0, HMIEGdOE JEMboMIdMEo ©HT-0L g3IEIBOLIM30L
05000 39dGHMMo© 3o9mygbgdol bodmowgdsl g35dwg39b. dodBHgMomo 3embo, GMdgwoig sLgo 3wsBIosL
3903930, d90dgds 50 BMoA396E0L AFoMIMgdge BsdMOIOL T35 OM™.

3oHdoE®  39dBHMOIPRL, OHmamdz Fabo, Jdbosbh agbm@o  0bgobgmool dgomom, ©s8Ybows,
0MBdM030  5M5IMPOROEOMJIMO  3EdHT0EId0  FMIWIINEO 500D  boMolbmgsbo 39JBHMMOL Moy
33000909 ®30L90gdL - Fom 9GS 9d3m F3oMg DM, MILEHMOJ300L Lso@o, 9Ms 9J30 39bgBH0IMMO
0560390000 08 M9303096GMI™O  MXOJEIOOL  0©I6GH0B0IS300LIMNZOL,  OHMIWGdoE  9BGMYdIb
930330656 ©bd-U.

3Hdogdo  bLemBs@Gme  MxMggddo 8gysgzo Jodowmo  HgoagbBHIool  Lsdrsmgdom, M®MIwIdoE
MROIOOL  2oMboL  gobomdL  5850gdgb, 3gMdm@ Tl 53To39096  39EEoMTolL  JermEoEol
94obmmmgzsbo blboMom, sgmgagbgdgb 42° C-bg 1,5 fymom. o8 ©s31ds3900m bgds MxGOgol AsmLOL
WMISENOHo I, gmgger 1000 wxGgbg dmol ghmo GHMbLEm®OTo3os (56w GHMBLGMEOIsgool
LobdoMgs 1073). GHGBbLBMOIs300L LobJomy sMss 100%-0s60, 0496996 3osMBgz0L 1idgdgdl, MM osObMb
GMBLRMOHI0MYOMWO MY OHIIIO.

056396900l Lobom 3wsbdos Fgodwgds Tgo3o3gl 3gbgdl, MMIgdoE 2oblsBM3M396 dogBgMogdol
900aM0MdL 9bGH0B0ME03900L FodoMm. o390 39600 WiEbem (MbmGmwwo) g49bol Bsbidsl dogysgzs®om
05039090 2960L 0659303530509 U 0degzs  BsdwgoEgdsl  GHEBbLBMGBoMmdMwo YR MHgOIOO,
600gdds3 8000glb 39dBHMOMO  JwsHToEs s ©S3IMRJL  BE0BOMEH03JOOL 0T  TEPMIMDY,
239350MB0Mmo 00 MXMHEIO0LORD, MMIadTs Foomgl M93:300bs6E Mo ImErgzmws ©s dgobs®bmbgls
000aMoMdd gHmo  56BH0d0MGH030L F0ToMm, FogMsd @o3oMRL BgmEOl Fodstmm. 53 bgdbl  BsbsGorob
05633006 065599035605 F[rgds.

GMBLRMOIoOYGOMWwo MXMIEIO0L, GHMIWgdoi 9039396 ©93mad0BBEH M ©BI-I 96wy 30d®0ove
3oDIosl, 23905MB9g30L5m30L  sbYbgb  BHILEHOMIGOSL  MYJHBOLEIOEHMMBIDY  ABLIBEZOWMO
363000MmEHO30L  F0ToMmm.  FoROOMOQ  YXMJOYO0, MMIWGdoE  9BHIMJdID  30dM0EME  3EsBIoEIL
90035000 50056 53303006l 0T, FogM8 BMABMB0IMYBO 50056 BHgEMo3030bol dods®o.
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396m3MMo  ©b3-ob  J3mbo®gdme 9wgdgbBgdo® ogmxgols  @s 50 gergdghBgdol  dslidobdgem-
»xM9©Id30 F9Eobol 3GmEgbl 896m8mo 808090l (3ermbgdol d5630l, 33bgdol ds630L) Tgddbs

afergds.

30mbo®gdob yzgws bLolEgds MbEs 3sLbmdEIL MG doMoms dmmbmgbal:

1. 500096009 LsoEOL SOLYdMDS JEMbOMIBdOLIMZOU;
2. ©930000b656¢ Mo ©bd-0sbo MxMHgd0olL L3doMmE 300 0IHEH0B035300L Tglodergdemds.

993MOo  3mbo®gdol  gzgws 98 MOHOHMEglo s IOMIsGI39©O  3OMEIMGMOL O™
95130609 0-MxHgEOL Lobom BoMmmE godmoygbgds E. coli. ¢xcmgogdl, GH™Igmmsg 99wydeosm wsbm
©063-0b Gobmdds, Mfimgdgb 2mI39596(IGL; 3L GH030609d0L 13Y305MHO 30MMDdYOOL Jodmygbgdom
50509096 E. coli-ol 3m3393gb@Gnemdsl. E. coli-ol 6g3mdd0bsbEmmo 8¢sdgdol Lsdwswgdoo ©oo
5mEgbmdom ibm (30gdol oL JMBLEHGWOMmYPdIMWs 3¢rsBToEs, MMIgeos dgosegl dwogh@
360 H6b, bgergdzoot Js@396029a 3gbb  ©s 3mzag dmbsazzgml ©53gbodg Mbogswdo LsoGoom -
0om9LGHM0J3060509w0 BgMHTGBEJOOL - Se2emor0b390980bs0330b.

3wsBdogdom E. coli-ob GH@Msbbgm®mdozool 939G 9900m©adl 80930036930 gangdGO™mBmEsos
(%690l 99806565%g gegdBHOMwo ©gbom Bgdmddggds Folo QobwrsEMdOL gooEIdol Jobbom).
3wmbo®mgdmmo 49bgdol bLmds@GMO MXMYEGdTo Tgboyzsbs sbgzg @odmoygbgds dozmmobadiogdo s
90360HmBbgmgBHgdoo  obvy  ©bd-0m  @IGHZMNMEO  MXEOIEIO0Ls o 0930Mbo  39Bo3MEgdol
(@ro3mbmdgdol) dgefiyds.

35903960mRs8g80L 3500myggbgds 39693H039M0 0bBMEOTo300L FoBoMgdErol bsbom 9dyscgds 0dsl, GMI
930000656 ¢ Mo 949bo  hs0dgds  3060Lol  agbmddo s V9dgado goGMLol  49bgdmMb  gBms©
693wo300g0s  ©ilbYdM3bdmwo Fsl30bdgE0-MXMIEOL FodM3egdol EEMML. 58 doBboom sdmoygbgds
05dBH9M0MRBIR0 WoddEs 306MLo ( A-3069L0) MOXsFZ0560L ©bT-0m, GMIgwog WxMgdo Fgnfgzol
3990099 M3m@o© 990336M9ds. dod@ghomasgo M -13 doggoligdw®mo gm®mdol 3o6los Oymmems© Bo3gEowo
©b3-000; 020 MYXROIEIO  Fo©s0J3930 MOXRSFZ056  FMWYIMWo© o 9300 M (8059MBo3EMdOL)
MRM90JOI0  Hg30E30MEIds.  BOMEMPONYMO®©  5JBHOoMMO  30¢gd0lb  doborgds s  9dudcmglbool
9M39M0mGHmo  Lob@gdgdol  dogdsdo,  dgoddbs  8szdogbo - 99b3OgLboMGds©O  39JGHMOYdO
053/@M300mbgdol  gmdgbg E. coli-obomgol s [gems  x®gogdobsmgzgol.  sLgo  bolEgdsdo
93000065630 0539w M300gdoL odmMmbogEr0sbmds 5350 s 99%-08Y. 0539w Mm30MHgdoo AHgMHol
sBd™M3690ME0 MRMJIdO foMmBMgdbI6 39@gHmEwmaonMo 3owol Lobmgbl. gsaol Lsgrdzgu By
59956900 39dEHMMId0 dMLIbIOLYBdIE0s 3E@byEHGOOL (96900L Bob30L) Bgloddbges, Bog™ed s6s ©BA-
ol gM5309636 gBogJobo Fob03mEs30gd0LsM30L. ©BT-0L BGMRTI6EHIOOL GO Tgufsgerols ©s
2390©5gdbolsmzol sbgbgb o0 goo3zmbo®mgdsl 3esBIogddo.

506036 39JBHMMBM6 gPme© 2366 0bgobgMosdo 0ygbgdab 2mUdogdl - 3crsBIogdl, HMIIdOS
A 5390L ©B3-0b cos-0mbs339mL (3mI3egdgb@omyeo B350y dMEMYd0) °BHIMJOID. cos-0mbszzgmol
9MLgOMds LETMSEIGOL 0dengzs ZoFoMIMmMo  ©BT-0b Fgxmzs Foado ( Bogol ,,3mbgdsdo) in vitro, Gog
MBOHb390ymRl oo d9yz560L dgladergdemdsls 06939d300L s 9GS BHMIBLBMMTs300L yDoom.

25BdogBo 300609005 BBl S 3¢EsHBT0EIOL Tl - o MBsMO 5930 29630005MEI6 MmO
o0 5 OMYMOG 3eoBdoo. BsdMmMBYB0B-Ms  3mbToEIOL  3WMBoMmGBOL  Fg3oMdOm, LodLsEgdals

009306 500 30743500 BoZMM0 39dEHMO0EB 3¢ 5HT0YIH 39JEHMMOE 396JOOL Foa3EMboMmYdDY.

596050, bgdoldogmo 0wMm3zs60 3OHMEMIEHOL Jobogds® 99930wgdIE0s YBMHMBlgwymzoo 0dbsl
dolo 353mE0Mm7dgwo 9ol LiimMo GHMblgMmodE0s s Fgbadyzolo LsGMbldmm@m ©bI-00 GHMmbLEsE0..
LsFoOHm  LsoBdo  GMmablMmodEool  0bogoszoolsmgols (3oolb  Lobmgbobsmgzgols) (30009090
360InGHMO0, dobo goBgMgdolomzol - do@gmdobotgdgero 302mbo.

3MOMgdYo 396500  30mboMgdero  bbgzsolibgsazscmo 30¢gdol LobmgboLamzol 0bEgblomma
29900y9gb9ds B39 gdmH030 Loggrs®o S. cerevisiae; 50 MK MHJO0560 MEOYBOBIGOOL 296931035 oY
99fogeoeo. S. cerevisiae-l gdudGgbool  LolEgdgddo Lobomgbomgdmmo M93mddobBGHMwo  Fowgdo
399m09ggbgds 35430690500 5 15T 3MObsHoTanm 36rg35M5GHJOS.

9MLYIMEO (30 gdOLOMZ0L  sboo  M30LgdJdOL  FoboFgds, MbogswMo  ggMIgbEgdol  dgJdbo
d9L5dgdg0s 3EsBI0YdOL 96 3MEP0TgMIBMEo 139308B03IM0 (330 YdJOOL JoBIMIOOM XSFZIOO
695d300L 99939Mdom. 3MmboMgdMo 39bgdo ©35¢gdME Ls0EJdTdo LoFoMm 5806MTss39d0L 9390
3000l JoeMadol  Lsdwgogdsl  0dwrgzs. ©@bB3-ob  3mEoMdE  MBsd0dEY3MMdsdo  B3gE0B03MMO
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(330gdgdol  d9g@obsl, MMIgmsi 90394935MHm  (33¢0MgdgdsdEY 90bMTge3M 565008 g3¢Mmdsdo,
MHmg09gb dodstoryer d-Hsg969BU.

0530 6. 30m&9gdbmema0Mo 3MhmEwyd@Egdol bsdmgfizgamm Hs®Bmgds

00mLobmMYHBoL 3HMEYIEHJOOL LsdMgh3germ Fo@dmgdol Lsgmdzgumos gMmosbo dom@gdbmamyow®o
LobGgds (90L), MmIgEoE dmoEsgl Lsmsbsm  835M5GHMOL  Lodrsmgdom  AsbLIBLIGWWo  Mggodoom
“)HN0YMH0J090905d0 YmB doMoMs© 3MI3MmbgbEIOL.

bom@mgog]:)o 23960
LYPRBLEAOIGHO = 335MGHMS 3OHMEFILOL 636bmﬁ)gogq>)k360bom3ob<Bﬁmq)‘gj@o
$3dbmmy0Go Gggodo
Bob. 5. dom@gdbmenmyor®o 3HmiEglol doMomswo 3mddmbgbdgdo

00039d6mMA0MM0 3OHME3gLOL J0MOMOEO BYJbmEmyo®o LEsOYdO.:
1. 1533990 B05sgd0L BmIBoGds s FOLEHIMOEGDS;
Lomglio Fsbogrol dmTBogds;
30 H0300905;
3M0GHMOSOHO Lombol sdds3909;
00036M935M5G0L 2o9MmYmi3d s JoLMBM3905;
6. 95 3OMmNMIGOL Jowgds.

0003946 Ma0M0 3OHMEgLOL FobAboBOIMHYM BoJEHMMmGIL J0937100369ds:

¢ 258mygb69dao domEgdbmemyo®o 3GmiEglol babgmds;

¢ LMRBLEMEO dobo dBoMJodoMMmO S BOMBODOZMNMO sbslosMYBOm;

* 53505 MIHME0 QoBMMTGOs FoMMZ0L 3MBEHMME oL bLobEgdol Psmgzwoo;

e 39J6mmao0m®o Mgg0d0;

o GMP-ob (Lsmsbsm LsFoMdmm 36ModEGH03oL) dmmbmgbgdmsb Tglisdsdobmds.

930300656 Mmo  J030MMmOMYsb0BTGIOL  LodMowgdom  3mIIOEOMWo  3MY3sEMsBHIOoL  Jobowgdo
SMBOGOYE0S MO IMROL - IMWYINWMOHO dOMMMAO0Ls S B0MGHJbmEmyool L3gE0swobEIdOL
96596OMAMdS. Jeaem9 39990 Boaermggdol s0mpsbss 1596M9(39wrm LobmgBdo 4sdmygbgd o sds 0w
0d  36mOMIEHOL  0©I6EBH0R03530s,  ™M30LgdJYOL  Tgufogws,  LoFodm  agbgdol  FMmEOBOIsEOY,
90360 mMe60Hd900L MxMHgdo Fomo gdudmgbool gx39d@MGo bobEgdgdol dgddbs.  dom@EHgdbmermyqdols
00m36ss - 0BbMdM030 3OMPMIJAHOL MBOHM OO  A3TMBOgE0sbmdOl Jobbom  M93mIdObIBE MO
90360 mMM560Hd900L BOHEOL M3E0TowMo 30MMmdgd0L »bMmbagurymgs.

gk W

6.1. 1533900 60530

1533900  B05@OROL F9FsYIBMds MBS 0gml Mm3G0BoM0, €58IbssE 00 FIBLIBEZMZL
30360 mMeM60bdgd0L 2399653@gd0L,  BOHEIL s bbgoolbgs 056 (domemyomGe©  od@oveo
50300096M90900L) Lobmgbl. bs339d0 Bossgo Tgodergds ogmb Moo - 50-3g s Fg@o 3MI3mbgbEol
399339000, ©3 1305MOLSE oM BH03Z0, MM 890(353L 5M58gE gL 5 3MmI3MbabEU.

1333960 60553980 ©36036¢9¢7985:
e MxM9Id0L M3EH0ToHo BOHEOLIMZ0L BoBO3Mm-JodorMmo 30MMdIOOL F9bsmhRMbgds (pH, eH
(996235 5096000 Fobslosmgdgero), pOz2, pCO2 s 5. 0.);
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o 30mdsboby s  (3bmzgEdmddggdol  Lbgs  3MHMm©IEHIool LobmgBoLsMZOL  MX MOl
MBOMB39wymg3s 1533900 BogmOgHJdgdOm.

36905 ,,6000590 3MWEHO0Z3009d0LsMZOL” BMOEIZL 9GS FBMEME MMYBODBTOL  3MBLEHONMI30Mo ©o
969602930390 330oLIMZ0L 530 gdIE0 (sBME0, BabBoMmdsOL, FmbEBMGO, Moo JozHmgewgdgb@gdo,
3039006900, BOHEOL 6ogm0gMgdgdo) 30m33mbgbEHgdols s GswzgMwo gwgdghGadol ™m30LMdGOZLS ©s
65mgbMdM03 d9960MmdL, 56589 BoHB0IM-JoBoMH ©s BODBOMEMAOME BIJEHMOGIL (F753056Mdo,
96339-50003960m0 3mGH9bE0swo, $H9a3gMoEMs, 5905305 s Lbgs). MMM o, boswogol ghm-gMmo 53
3ogdBHMM0ob (33000gdsl 999 Fmodal FgmMmolb 33wowgds. 3030 MMmMBoBIGOOL Joge Fo@dmddbowo
LoFotMm 36:mI@oL godmbogeols 3609369cm3bo dmdo@gdsl s©fg396 LwBLEMSGOL 3MA3mbybEgdol
0565535MH:MB0LS s 8500 M30L7dOOL Jo0ToEH0ZMMO A5obASMOTGOOL FgmMmOl odmygbgdoom.

Jom98:9em0s 1533980 b0s@s3980b 06 039350 ©3YM%RS:

1)  bosogqdo, M®Iwmgdog dmombmggbh  d3MbgdMogo  FMsEgdol (500530560l Lobbwrowsb 96
dlbgowggbs Hdmbsbo gbmggamgdol §ddmombomwo gibEMmod®gdosb) dg@sbal 5-10%-0b mgbmdoo;

2) 296LsBL3OMEo G9850039bMdOL Lobmgbmo Jodow®mo Boswaygdo.

1533900 B05sg00L Loggrdzgel FoMdmogbgb 5d0bmdzog9d0L botgzo, gowgdols s Bwzagobols
05953900 LobMyBFo dmbsffoeng 3MM0bgdo, 3oH0ToEObydo.

8M53g00  (Lolberol gddMOMbMEo IMsGo, @Ebgbol OGO 96 Jomdol gddGHombol  sfdgboo
9dbGH®23Ho), 8500 odE i3I Oo FMJ30go (x ©@> B FEmMdYWobIdo) IXOIRL 035396
©3H056930LsRD @S SLBH0IMWoMmgdb  ©BT-0l LobmgBL. 53 M3965L36gEOl LObMYBL  sobwEoMmIdYb
3934H0M0 0mbgdol Bogmogmgdgdo - BOHOL BoJ@M™Mmgdo (BoGHmagbgdos). bsbdoMdswols s gbgHaools
Pgodm@  390m0oygabgds  aemzmbs o6 dobo  3mIB0bs3ogdo  Sb3oMogobol 9B ®JoL  FgsgzsLbosb.
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MOMI0bsBs o 3OMMMMI065Bs bsliosmgd0sh M3gmalo MOMIdMLYJEHOWOMBOD ©S 9J300 YYBOH™
93060900(3bM3560 239MOMO dm3eg6gd0, 300MY MOMI0bsBL.

UAB93dM3065B5 306093060 Imgddgadol MOHMIDMEWOE0309; 030 SMOL 3eabTobmygbols sJEHogsGMm™o
©5 8093936305 306390 05MmdOL  MOMIBMEWOEGH03JOL. BMMMZsbo  Tobos, Mumbm, mgmGo  ggMob,
50305 0blbgds fgoardo, 8. 9. 40-50 soslso.

3619356530 9000935 C xa»x8oL B-390mwo@ol3n®mo LEHMI3GHMIMI0Logsb. gi MOl 56330603000
300MH0bME0E030. 50fig3L OH™MIdOL J0abom @ 95dEH0390L Fslido GodGHObMoBU.

0OMIdMEO0DBO 36935053 JOL FmMol LEHMY3BHMI0bsBoL MF0Msgl 8Ystro 3mBoEos, bgwrdolsfizrmdos,
593L ds0o M75JBMPI6HMds (Fob 8999y s6EHOLbMEgdo 6 M39do JMHd0sB, 53 0ol 0dMbME™y0MMO
95dB™MPbMmds  200m3e00b6@gds0d ©53d0dgdMo 565969B0OL IJmbg 35309BFHJOL).

0900035096¢3900b Abegwom d5BsmDBY  WoIMHMdIE LEMY3BHMI0bIBOL 36M935M0BHId0 T03MMdIMEO
690w gwoEb: 350035Bs (@o®ds Kabi Vitrum), bE6g3@ebs (go®ds Hoechst), bid®Hgd@Emzobabs (go®ds
Smith Kline).

0306350  Phillips Petrolium (583) 5935336®° bL®®Mg3EHM3obsbsl ggudMgliool Igommeo S. cerevisiae-do.
090 0096GHWMOoo Streptococcus equisimilis-do JogdmEwo bEGHMY3GHMI0bsBobs.

9330065630 ©b3d-ob dgommEom Forgdwos 39JBHMO0, OHMIYGoE SGHIMIOL LEMI3EMI0bsBL
300, 030 5I3BHOMPPMos  BddBHIhoe  3gbmddo  BHGMBLEMMTs300Lbsm30L (590 353gbBo).
93m000b56GH Mo ©bd-ol  gomEds  Bodmowrgds dmagz3s F03390m  Lsdogdm  3MMmEIGHoL  Jswswo
299mbogso - 1a/w bosagBy.

3968569 gdol J0gh 353 9bGHIOos  bEHEMY3HMI0bsBoL BgMIGEEE0Eo Forgdol IgmMEOs.

UABIZAM@©I35Ds. LEBHMY3GH™I0bsBOL 36OHMEMbaoMmgdmwo 3693505309, 009399036905
09m30woHgdmEo  ga®IghBHdol Moabgl, ®MmdgEog  dMErolsds®oo  dbgdol  fyserdo  bLbs
353035995 GHB0Oo. LsdMswm MYM30v)wo MBOL JONXIOsO T9gg3s6s MBOWD39wymal Lolbarol
30dO0bME0EH037M0 5JGH03MmO0L 25000EYdsL 48-72 Lssmdo.
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3sbobmygbol  M93mId0bbEHMo  Jumgowmgzebo  odBH035@G™M0  (SFdoeroby) §560m9bL
3W030M30MEJobL (960MmmgEowdols dog6 3900849353900 9bmyqbco 6030096500l
303M30MmAGJobol  LOWmo  sBsgrmals), GmIgwoi LobGIdOo 9ggzs60L T90gy 3asHdsdo 0dYmxygds
3M55JBHo6 gmMIsdo BodMObmsb 893538060 gd0L  ImIgbBHe0©g. 999dBH03900L g0y bgwl  Hymdl
3sBobmygbol 4o@slgarsls 3csHdobdo s FbMeMmE MOMIBOL Jumzowdo BodMObmEwoBol yowogdom
of1393L B0dM0BMwo 3mEol 4oblbsb.

UAG93H3065Bsbs @5 3emsbBobmggbols sgoarmo®gdsyemo 30d3engfbo (bsgsgeim @sbsbgengdss 9306sbs)
3969 05mdOL MHOMIBMEWOE0300, 8999985390905 s 356G JOME0s 0bawolm@mo go®dol Beecham-
ol 30g6M. 3m33¢gduol 99doYgbermdsdo F98s350 5300l XAMBO 03I3L MOMIdMOEGHO3L dbgdcm030
063000¢HmM0om - L2 96¢03cabdobom 0bsgd@ogzs3oobsgsb. 893s-Ms gdobs®s bolbarol dodmgsgzsdo, ofygds
5300l xyBol  LHMsxzo  30OHm@obmo  dmbaghs,  od@om®o  3md3wgduol  4s8mms30LvYRBgds
000000bs6gmdl  d9dogo  Lobds@om. 3mddwgdbo 9mddgEgdl momddol dbmemeo Lbolbaol  3ma@ol
50dM06BY 0bg, GMA 56 gbgds BodMOBMYBL. LEBMYsME, MOMIDMEOEH039d0L »BOHM b5F0do J39MHPOMO
9gd9gdss - dmemEbgwo bobbegbgdol [omdmdmds s 030 gdobsbsl godmygbgdolsl dxmsg3bgds
5056 0830050 98065l LogMHPSTMOHOLM 3¢06039MH0 2o0Mm33e93900L Fo®Bo@gdsd MHeMbggmym 3
00OHMIdME0DBMOHO 15395 gIOL 5005MdS LogHMTMMmOLM doBsMDBY.

00OHMBdME0GH03900L  Lobom  Imfimgdmos Jodghmewo (303GOEWWo) TMEY3Egdo, OGMIEGdO3
89035396 o330 s MOM30bsBIL  EMIGHYBL; gu 300HOEMO  IMYIMGOO  BodHObMIE  oligmogg
Bs0glomdom s MOHMIBYIOOL oBoLOL 0bgmo YbsGI0m bolosmgd0sb, MMAMGmE Mg3dd0bBEHWWO Js3y.
J0396mHvo 9merg3megdo doomgds bd-gdol 89mfHgdom; 0go 03w bs sJ@0mMos, dolo Lsd3MMbswm MBS
8900¢9ds 4-% 96 0gbsL 99930090990 J53-U5 s YOHMI0bsBoLMD TgsMgdoo.

3MbBLEHOWOMYOME0s JodgMmwo Imeg3wgdo, OHmIwgdoz 99039396 Jo3y-0b,3M MMM 3I0bsbsbs o
MOMI0bsBoL BMATIBEHIOL O 3¢MBOMmGIM0s 3bM3gEXE MxGgIdTo (Bo®mds Ciba-Geigi 939035609).

050v9853909¢005 HOHMIdM0EH03900L  FofmEgdol 49b6mE-0bg0bgMaro bobEgdgdo (593). sehgMowwos
00 3mbm3wmbm®mo s6@0LbgmEOol 5390 gds, GHMIgELsg 99dwos MOMIBMEWOHDNYGO Fows Foo@sbml
0OMIBOL  HoMIMIMBOL  5Y0sd©Y, 29O 5FoLs, SLgm  99dGH0390 30l FgMd0s  FossgdEGHOZMU
3sbdobmygbo (go®ds Genentech).

3690353 79¢m56(3g80. 39356060 ©s dobo  [FoMmImgdmwgdo 9093933690056  YzgwsBy  MLegMmbm
3693505300l Moabgl. 39356060 00931036905  LobbErol  mbggoo  dEyMIsmIMdOL  HgAMs3ool
390mGo6  B5JBHMOL. 030 B10GHMwgdL byMobwmwo 3MMmEgobsbgdols s FodMOEMwo LolEgdgdol
9tg090905L 96GH0MOHMIBdOB-IIT 39356:060L 333egduol Fomdmgdbols botx By (so-III 33350060). 393s6H06oL
30935053900  39G9MMagbMwos @5 TgoEogl  Bowoer- s B dg393d0MHgds s~ III-L, GmIgaros
35Hdobm 960l 59E035GMMJd0L 063000FGHMEML Fotrdmowagbl.

L599©0E0bM 365dGH03580 259m0Ygb6gds dOMTMEY3MIMHO b BMoJ30mo 39350060l 30193505300 -
30356060, B3G3Jb0356%060, ©sHIF5G0bO, 3¢r035(%0b0. 0lobo 09393690056 II MMdOL 3g35M069dL.
Q505 INWY3NMEHO 39356006300l Jorgds bgds Fomswdmerg3mwMo  3935006900L  3396HII6GHWwo
©93m0dgmHoBs3000 35JBHIM0Mwo 393500650l bedmowgdom. 3g35M0bo BodHObmmoBMmo LolEgdol
5dBHogmdsl  5350gdl  9BEH03oHA0bmob  3MmI3Egduol  Fomdmgdbol botxBy. 3g3sG0bo  AMmM3gds
96MmM9E0swMMHo YRMIIdOLS s LOoLbEIOL MXMJEIOOL BgEs3oMDY, Jabol dsc 9ddMEYdBY 100-x9gM
39¢ 36396@MoE0sl, 30MY Lobberol 3¢sHdsdo. sdom 00 9bEMMYE0MTols @S MOMIdMGOFEJIOOL
B9©03306b 5dg3L MoMymgom IMNbEL s byl Mol Jo0d 53gH0sL s s53MYRSGOSL.

Q505 INY3MMEH0 39350006900 o6 5bgbgb A93¢gbsls 3Mogmeszool boBdsMgbyg, 9.0. olobo oG
(33056 Lobbwolb 899ggdol MM, oa®sd Bomo MYMH30Mo  9BIJAHO0 MBOM  FoMOEI0s, 300MY
0505IMY3MmMo  gmmdgools. gb 0dsl  ImfEmMdL, MM 3935600bol  8mddggdsdo  JoMOMOOS
0OHMADM0GJOOL 53 JA5300Ld s 5©39BooL Fgbemgs. 50 39doboBTol sToEILEVIMYOYE0s SMINZY,
30M69300L 5MOLYIMBS 393560608 3600603MG 5EH03MdILS s LolbEOl F9IIOOL MMOL FIPOEIDIL
dmOob.

9b6GH03MoqMsb@o g®msgdobo (3o®ds Kabi Vitrum, 939300) 9000qL bEobo®@GHwmwo 39350m0bobogeb -
Job9b 25dmP3zerowql 4y39esBy @0 963H03MoR M sbE Mo dmddggdol jmbyg 898s0gbermds. Fragmin-U
993L Lo3d5m© OO Bobgz35MmEITol 39MH0MEO, Mo3 03Wg3s JOHMXINIO 35643985 0bgdiool Labom dobo
2590ggbgdol dglodergdeEmdsl. 0go s930Mm9dL LobbErdo GHMOYWOEIM0IdOL EMBIL. Ixm MY3mIgbwoazosL
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0435 3odm3094gbmm 8cmsd0bo, Hmym®3 bGHIBIMHEHO b0 MoMBOL 56E03MoQsbEHIBOL Lod3zwMbogrm
9839dGH0LS s MLOFOMNbMYdOL Fgoligdol MMU.

mO56wwo  bobmgbol dgomom (BoMmdgdo  Organon, boyOwsbgdo ©s Choy, LsgMebygmo)
900g00s 3935606Mm00 - 3g356M060L 565¢rm0; 59 3Mg3sM0BH0L 9GO bofigolos Lryargs@EoMgdmero
0ambsdsHoEgdo.

3okrobo - 30653000 LMo 9mddggdol 9bFH03MoaMsb®Gos. gl M0l Fows, M®MIJWLLE
2900039985390 bdgoEobm rMmdgwol Hirudo medicinalis LobgMfig3g X 0M3Z900. 080 SbEsE FoM0Ygbgds
36000 LolbEds®M39d0L MOHMIdMGIIMEOGOOL 05300 Sb5EOWIdWsE. 30HIObo MOl MOHMIdObOL
13930803MNOO s dogho 0b63000FMGO, 80933690 3oMEsdomo LMo dmddggdol Fgwggdol
Lofoboswdgam 3093505390l xamal, Gmdgeos 0§393L BodM0bol dsxgdol FoMTmImdaly s oM M37dL.
030 00MHMIdYddo 0b65JFH035300L M9l BodMOBMSE 9935380070 MOMIBOBL. sGLYIMBL 30Mmobols
6509b0dg 396M0s6GH0 HVi, HVy, HVs. og6éem 9glfsgeomos HVi, GmIgmog Fomdmoagbl (30wl
9eg3M©o  doboo  osben. 7000 s 65 5306m3go3m0 Bsdomom. 3oMvobo  sbgbl  dbmerm
0OHMIBOobOL  0bod@0zs305L s 9MSs oGO0  BHOORLObMD s 3 sBHI0bMD  sTMI0YdMEGdST0.
30610bol 8993060 Bgyogwgbsly 56 sbEIBL  gmeol, LMbmdzol MmMABMmgdol, 0dwbyHo LoliEgdol
0105005%.

50559500 3060H¥10bL gdEMdI6 H930m3d0bBEHWWo ©BI-0L FHgdbmemaool 3s0mygbgdom. 3otMmwobol
3960  gJu3dMgloMgdmeos S. cerevisiae-do (@o®Igdo Francgene, Sanofi - Log®obygoo); 3M335M5@0L
2390896@0olbom3z0l  gsdmoygbgds Fowogngdd Mo Lombmgsbo JOHmds@my®ogool dgmmeo  (dgud, High-
performance liquid chromatography, BOKX).

go®mds  Ciba-Geigi-ob dog  ©534935390w0s  3060@obol  65fowmd®og L EBsEOMIOMEO
39560056GH0L  (gbeas@m3otmyobol) S. cerevisiae-do 9Ju3MHglbool TgmMEO. JOHMO LYWBMRAMABOL
dmbeErmdol 4980 ©g3m330656¢ o 306H¥©0bo 56EH03MogWbEHMMO 5dGH0MMHMdOm MLHMGOL 39356006L.

C © S 30980 56¢030M531wsbEHHo LolEgdol d60dzbgwrmgsbo Bod@mmgdos. C  Gows 30M39Wo©
0dbs 50fgMoo 1960 Fgab, MmAmGE 93EM3OMNOmMIdoBO II-5 s Fbmem 1976 {awb 0dbs godmymaowo
Lm@os Lobom. C 30wo-gm03m3Ohm@gobo 8. 9. 62000, dgygds Mo J3996009m@oboysb, GHmIwgdog
JONbgl 3538060006 oL RoEMMmO boom; 0a0 8903zl Y- 39MdMILOYMESTobol  Tgo35L
35bemgdom 10 530b6mIz93m6 BsGmb.

C 30¢ms 89009©0900L LobEgdol 3032d06-K-sdm300qdmwo 063080@GmMos. sGlgdmdL dmbsigdgdo, Hmd
C gowob mbolb 9593060905 Lobbwdo MmOIdMBYBOL Fo®dmTmdoL MHolgmobss ©35380M9dMWO, sToLmsbagg
50 300L IBOEOAO sMLYOMBL 89933000MHM0 s F9dxboer0; sl Bodswomo, Fows C-l v3doMmOLMDS
3906036905 3000l 5350078900l EOML s oLoE 3Mds RsdMMOEbo, M dobo Lobmgbo w3zodwdo
009 0bs6gmdIU.

S 3oms oo C-U 3m85dGHmE0s s Bobmsb HoMmImTmdL goodEHo39dve 3033egdbl MHOHMIdMEOGHJOOU,
9bMmgosmMo s b3y MrMIIdIoL BMLBME030EHo F9ddMbgdol  BYsdomBy; 9ol Txgas©
305 C-b 35390BmM0o 53@03mds 0HBMHYds. S ool 3.9. s6:ol 69 000 .

go®ds Eli Lilly -ob 0096 @50v905390e0s 093m3d0b6s6¢ Mo sows C-l domgdol  Ggdbmemaos
509bMm306Lgd0m  BHMIBLBMOHT0MYOMEO OMITWOl MXHJIOOL 3 GHWOST0. gofdgbowo sows 90%-
4o §o6m3Moygbl MmM393EH0M 3033mbgbBHL s 10%-T0 - 9OM3g3EH0MOL. 00 5JBH03MO00 56 Bsdm®BYdS
3ows C-b, ®M3geoa 09ymagds 5qsdosbol Lobberol 3ersbdsdo. gows C-U ygbwemo 0bgobgHoom domgdwwwo
3619356530 99000535Hgd05  MOHNMIJOOIO S 50EMI0bIWMM0 JoMHMERool, s3Mm39 BowGH30L
990mrool 8909900L 1bsd3OBsm.

3ows G- 96303 sb@BH o s FodMHObMmEo@03mMo  5dBHogmdol  mMo M93:300656FHwwo
300600 (go®ds Hoechst Japan) 500530560l Lobberols gos C-U 96 Bs8mMbgds, 03s39b domzstol df3s39
06535MgdBHols s m396M53008890ymdo MmMHMIdMbBIBOLOYB.

1982 flgel go0mymaomos s 3o0d@0390v1wos 30s C-I sd@ogzs300L 3093 9HMO 3NGBSJEHMMO -
0OHMIdMINEobo, 256eoagdMmo gbmmgwoswMmo YrMgEIdol 09306MBdd0 s FoMdmowagbgb

0OMABDMEOGIOOL 30300y @S 9B obogool  Joa30v99-odm3oEId  0B30doGHMM.
0OMIBMINOME0bo IMEGHMEZ0 X9FZ0L 3w 3M3OMEJo©os dmen. dsboom 68 000-77 000, dgoiegt 117

50060355358 6oL, 259gmGBoE0s MHOHMIdMINEME0bol bGHMMIGHMOwo 3gbo, 3gbo JwmboMgdmwos
3900930 9Ju3MmaLo0m 8503BOL MOMITOL YR MYYdTo (Bo®mds Asahi Chemical 053mb0ys).
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7. 3. 500b6mdgs3900

5006m0553900 BoMOME 2odmoygbgds 89000306580 m3gMsool 998amdo mgMsdoolsmzol, 3bb, JmIFols
©5 MOIgGHamxs bsfiersgol  fywmmammgzabo ©s935@09d0L, 30dwwol (LgMm@mbobo, sb3dsMsaobo, 35¢obo,
30bGoobo, awoEobo, AwWMEsdobo s FEEHobol 8035, 0BmErgozobo, wgosobo, dgmombobo,
36060, MmoMmbobo, GMmoxgEHmasbo, gbowswsbobo, 3obEgobo) o350l Led3zMGmbswm; 3ggdol
9690390 mdsdo, MMM bLoggdmgbm  ™M30LgdYPIOL  2oTsmIXMdILIOIE0, bGHOMJLOoIBEGHO s 133900
5658530 (5¢960b0, sL3oMoa0bol 35935, 030k, AEBHLdobol 87935, woBobo, FoLEBY0bO); Lemyeol
3996bgmdsdo (wobobo, GHMgMbobo), Jodonm® 9Mghzgmmdsdo - Lofiyol bgwgmws 3mEodymhgdol
LobmgHOLY s 3MLBYEHOINMO LETMSEYdYOOL FoMmBMgdOLIMZOU.

dbmgmomdo ymggefeon®aw 80 000 GHmbsbg d9@0, 5 s 99EH0 B0W0sHEO EMEMHOL VOMYOLIEgdol
5006005535 FomBmgds bogds; s3sLmsbsgg Loghmm dmawyermdol bsbgzsmby dgEo dmeol L yerw@Esdobols
059035L Howo, MHmIgeog 2o0moygbgds goGmm o0mygbgdmwo 949dmbs s byMbgergdol bodmowdol
30ESd5EH0L dobowgds.

5006m055390L LodMYH39w™ FoLIEBHB0m IO ™MdID 9JuEOSJ3000 F0WM3sb0 30EMHMEWODIBH0EB b
MO0 5M3L3MOHOMGOSEO 55O YM0T-EoEIPOMO  dodBHgtMool - Corinebacterium o6 Brevi bacterium spp
39350 0BIoL 360Mm©dEH9doL 4589b0m. 53 303MMMEMmYRH60BIGOOL 3HMEIEH0EMBOL SLOTIVEIOCS©
094969096  393oa9bgBL  9FHd0L  Fq0amdo  FoIMbg30m, GMIol ©OMLs3  0©gdgb  AsM339mwo,
LolE3900  590bMTgog35L oo dFo®mdmgdey®  JEBHodL. 88 IgmmEOol  9BIJEHWOMBS  IVIWOS.
sem@gmbos@omwo doymdss - 03 b3930n03MM0 3abol godmymmps s Fgs3ws, HMIgEos sbgbl
39BLsBPZOWwo domdodomMo Mgsdiool Bs3zzsbdm  3gHaghEHgdol 3M@POMGdL. ToQde0mS, 580bMTso35
&M0gGHMA60L Jomgdol 496m6m-0b70b6mwo Igmmo, HMmdwol dsbobmgBomgdgwos C. Glutamicum-ob (
Corynebacyerium-ol gM0-9g0m0 $H0305), 9yMTsMmgmdl 99dgado: 39wnMo GHodob C. Glutamicum-ol
Mx69090d0 8909g3569L 00 3960l sbiwo, MHMIgeoE sbgbl BgMIGHE bBHMBb0SELObMIBOL 3MmEOMYdLL, U
339039630 30, HM0REGHMR60L LEbMIHBOL WOTOEHOMYBL SFoMTMYDU.

&0gGHMRB60L dombobmgbol dsmee ©Mbal s0fgzgb C. Glutamicum-ob vx®ggddo bsdo Lszzsbdm
39099bGoL (3- ©)BmJio- ©- 5M5d0bM3g3EHIMBMbod-7-BMbBIEGLObMIBOL, S6GHMIBOWIGHLBOBMsEGHIBOL
5 9b6GHMB0BHRMLBBMOHOBIMBOWEHMIBL-8gMsBOL) InEogGOE30MIdMWwo 396980l gyzsb0m. 5806mz539d0L
LobMYHBOLEMZOL SEEHIMBsEHOZ0L Loboom Ggodwgds 4odmgzoygbmom E. coli.

36Md00s, HMI MYRMIEIOOL, JumM30MGdOLS s MMPBMYOOL RMbJ300L 360d369WwMz6 HgyMEILEBHMML,
H™IgoE bmMmE0gmgds MmemsboHdol Mbgzs0 5ol LEdMowgdom, FoMdmoagbl or To3MHmyEMdmEwobo
(@). 98 gosl bs®o g3l BMmobEobmL  3HMEIMEOGMMO RIMII6EHJOOL 0b30doMmGds, FoGHMI0bgdOL
AOBL3MOGH0MGdS,  9POMEoGHMDOL  3MM3glgdol  HYYME0Mmgds,  Lolbwol  Lbgoslbgs  MxMIIdOL
3039606905, 3030MmMMA560HTgd0Ls s 296900L 3019BIbEGHOMGDS.

50580560 LolbEol 3wsBIosh oz Fo3OMYEMdMWOobol  gofidgbom  (gofddgbws BmoEszws
309N Ibamwozmwom  ©igd3sl,  9Bombdodmdpzwgmo s  Ag@owbgwodMdo  s830bMMo
JOMToBHMYG5830900L  459mygbgdsl) Jomgdmos BoGogzmMo @ows o FogMmawwmdymobo, GMIGWLL3
30 3H90bgdmob ©s9Mm30090Egdsdo 5d3l bogsmMmo GgaMsdHMmMOmEo - dowswo 063000MgdoL
30L70o.

HMbyeno FoMdmgdol 36M935MoE0b, HMmIgEbsg ©3390L LsdgabogHm-Lsfs®mdmm gogmosbgds ,,39JGmMo",
B3969%55 5bmMgdoMO 3BrI391900, 3OMEHJ0bIBIIOL PMBOL §508FM0YDS, 03O MMEMY60DIGO0 godmfzgrmmo
Lg3LOLYYOHO IEYMISMYIMDs. BoBH03MMHO o2 F53MMYWMOME0bOLSYD J0MIOWMWOs LEOdOYIMO, 3EsHIbMD
5 o= 083-2 063 9ORBIOMDbMD BoMEMAO0MMI© 393000 3MB3wgdugdo. oe- 05300 Md0b-a-
093-2 3033¢9gbol Jofmegds dwgswmo bodlogbgdo dsgrosb 39ML3gE0Eos Mmbimermyonsdo. BydolidogMo
§o6m3mImdOL 196900030 3333H0WId0 b039MLIWMEmOs, 0LoBO, SLEOTMWOMYdIE-Mo 03MBMGH LolEgdsl,
LB gdab (3300 BbJ30goL dMdMIHm3MIOOL MEYBODITo. 3Mmer0373¢H0EIdOL TJoLomgds dz0MmBLL
690wyl FoMdmoyabgb 30OMBd0MEGHId0. 30EOHMBOMEEGHIBOL 30MH3gwo 3MY356MGH0 0gm Fobywobo,
Omdgog 1981 gl ogm  domgdmmo  OHMivwo  FoMdmgdol ,,00m3900“ -0 doge  Fyboso  m3qobol
90403933 0bgdol  (Kamemap, Squir, 40256@wM0 dm@b3os) 24963 0gd0bsgsd  MuEMsgow@HMogowo
239099600 s 393EH0JIOL A5TMYMB0m. 23baobo o3zl 45 393E 0O BMOJEosL.

239630bol  0896MmIMEoMgdol M30Lgdsd 49Bs30MmMds dobo godmyqbgds  BgdolidogMo dgmMowo
03996Mm©g53030GHJO0L EOML.  36MH935MG0 sHBEIBL FoMgaEwommgdge 2o3wgbsl 0dMbo@gEol MxMHIIwo
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5 37190OHWMM0  BHMEgdol M95d3090Dg s MOYEboHBIOL sML3YE0B03MNO MIBOLEIEEHMBSBY, Lolbeol
305300 b3930803MM0 S6EHOLbgMYdOL LobmgbBy, s830MYPOL 53GM0TMbMGmO 3OM(3gLYdOL F96300MYO,
293U 96@030LE530699M0, s6EOLIOMEMB0bMMO, s6mgdoL Lafiobsswdaam s bbgs mz0Lgdgdo.

239630060  ©oMgAoLEHMOMYdMWos  3gBHMobstmmwo 1533900  ©obsdsEol  Lsboom; oo sbgbl
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3500MygbM0 5 30MMO0M-3500MmQg6M0  B03OMMEOYBOHBIYGOIOL BsBInm  1b3gdBHMOL FodoMm, 5MOYIOL
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303500 JdoL 80%-bg 9E0 1Y3MIGHOMPIDdS 3MWEGHMIEH Loobgdo.

053mb0sdo bgds Lodbogbolb bsfoboomdgym se3oEMOEOL BgMHdYMHObOL Fomdmgds Coptis Iaponica-ob
MRMIOIOOL  3NWEHYO0ED, 93MgmN3g bsnEMJobmbmMo 30a396¢0L  Bozmbobol  (FsHmm  L3gdEH®ol
0B30M030 9bEH0BOMEH030L) Fomdmgds  Jgomgbersl (Lithospermum arvense) %690 3990GW)H00.

mOobgeol  (Taxus, 29bLs3mGgdom Taxus baccata) ULobgmdgdol Jumgowmgsbo  3ma@«weol
399mygbgdol 39ML39dGH03s M39380Mgds Gogbmol Fomgdol GglodmgdEMmdgdl. gl 6ol Bogmoghgds,
MH@Igbsg 993 bLodbogbol Lsfobsswdgam Bmddggds. gMmo 9350aYmgol d31MbsErMmdolsmgol gOHmo
Peolb 25605300mds80 LoFoMOms d3gbstol Mo Jgddo - 120-130 g. MOGObgwol bgowgmerols BoMoyo
®9bsmsb d30609ds.

538 300mb 9mHM3z6wds 0bLEHOEETS 3odmym 1 Ieb EMEISMO YYRMIOO 3MWEGNM0E  Fogjbmerol
JoLo@gds© 33e93900L Fomrdmgdolomgob.

3Mdgegds 3390l LwGml (Vinca rosacea) wyxM9wycno 3M@GMgool oGHommo 33¢0g3900; 00
259000985390L 300l Lafobsowdgam ¢ 35¢Mm0EIdL. 3063M0LEH060L LwdlEbE00L 1 33-0U VoMmYdIWMEGds
ALbMBE0oM d3HsMmBY 5093l 30 000 EMESML, beem 3063 slB0bol 1 33-0bs - 20 000-U.

23963560500 99005390005 JseMLob  MXMGOYIO  JMWEGHNO0D HMBIsOOBOL Fgo35L Jowgdol
ba®bo. HMBIsGobol Tx535L 0d3lb LodLogbol Lofobsswdgam Imddggds; 0go sMOL GFstmm b3gdEMol
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0630030 96¢000MmEH030. M33dsdMb MXMIJOWO 39WEHNMH0B JoMgdwos dodobmbo 10. Mdodobmbols
Log3mdzge®y  90Bogdg6  0blGIdol  Lsd3MEbsewrm s  (cmaiiku)dgbm® (350900l 330MmIdOLIMZOL
399myg9bgd e 30935M0@b.

0530 12. mdlogm®mo bsgmmgdols 3om@ga®osEos s domdstiols
I BHOOBS30S

Lo sbEsbob, 9615306 o6 F99g3s6Mgdm©s 9330 00580, D oMMl - Jofol, 3o9Mb, ol ymzgwmgol
3999mo Bogmxzsgbmgz®mgdm, LsdMghzgum, Lobmawm-Lsdgmembgm bs®Rgbgdol 9x39dGMMO A9sBv)dsg39ds.
39(3MOMOMBs dggxobs mM 3mbsdgbEHMEM 3G:MdEgdsl - Bo®BgbgdOL 4oo8w9d53905l, HMIEgdoE mT0zs0
§960800gd69ds 0O MomEabmdom s Hysedo, boswsogalo s bogaglbogmgawbyg oa®mzowo Gmdulogmmo
Bogmgdol sdsl. basMhgbgdls (35396, 9998539096 J0B035@gd0m, Foa®sd gl 30093 MBROM  S3dodgol
39090mb ©s30bdMEBL s $BobMBsgg 0L d30M0. Lbgoalbgs §3994bgdo 8 3GMMIGIoL Fmy356MHJdSL
396mbB3g0@mdol IbBsMgdom FEOWMBdL, oaMsd MG 935l dmod3l oo FoMds@gds. Lsdgabogem-
3945037960 36HMaMmaLoL 30OHMdIBT0  93MLBIOM FoboEEOL FdszM BMNMHMIMYYbme Bgdmgddggdsl, Mol
3900939053 0003935 MLHEYMgdol gobdogermdsdo 898900 396gdMmHogz0o 35M0mbos; gl dzMgdo
93mbobGYdsdo ofj39396 d3gbodols s b3zl BMYogMmo Lobgmdol 4owodgbgdsl, JozMMmmMasbobIgdOL
3boE0 Lobgmdgdol Fo@mdmTmdsl, 5@sd0sbols 0819bm@o Hgod309d0L IMM393sL.

5075950 9090bsMmYMBL  dMs35w0  Bdbmemyom®o, dom@Egdbmwmaommo bgdbol  godmEos, Mol
9909290 99bodgdgeo ©bs 9Bl OO MomEgbmdom bsmbgbgdols s GmJbozmMo bogmogmadols
2390053853005, 86535000  §399bol FmogMmds BmmHm@gdl  FoMdmgdgdlL, sslsdmdsgqdgwr  ba@bhgbgddo
3OBgdME0o LELMYGOM B03m0gMHdIOOL gobdgmMgdom gsdmygbgdolszgb.

&9630bo ,,00MIAMII305* 39 olHIMBL oBHIMLGFIOHML sT5d0BIMMIdgo Bogm0gMadgdOL ©STElL
30Ebdo 303OMmMEOHY60DIGOOL bydswgdom. GgMdobo ,d0mdsls“ Bodbogl 33900L s bbgs Fo®dmgdol
339600m0 3MEYdEgdolL, B03m0gMgdgdOLs s FoboErgdOL JHMMOOMBIL, HMIJOE MY 00ZEGOMOS
Bo0B9bgds, Mgl 30 4obs bgwgmmo dMsgowo 360d369wmgzsbo 3Mm©vydEol FoMmdmadobsmgzob.

29b9eo bs3960L 60-0560 HegdoIb BMBdOEO Fobs FMz35¢0 F03MMMMYE0BT0, HMIgwmsE 5§30
Jugbmdom@o39dol (3gHd0E30Id0L, 39LGHOEOIOOL, Juosdgb@EJOoL, MMPBMWO gsdblbgwmadols s 5.9.)
93055300l MbsM0. Bossaols F03MMMMA60DIGOOL JoMOMI© XAMBL , H™Iwgdos Jugbmdom@ozgdl
d00b, 8950099696 Pseudomonas-olb Hogol  dod@gMogdo, Memdgool bbgosslbgs 8Eedgdl mbo@o sz,
235bobmb 100-Bg 3gEHo mGsbmwo 8gbsgdmo.

Mo MmOYsbMo  Fmerg3MEol  domEYRMooE0sdo, B3gvgd®mog, dmbsfowgmdl Msdwgbody -
bbgoaslbgs g3gMdgb@o. sbgmo 96%bodgdol dozmomgdger  39b3dL dgodengds 3gmbogo JHmImbimdmwo
@M350boE0s, 0950 Ma3d® bdoto obobo 8gosb Mmoo 3wsHBTogdol  9gdoygbermdsdo s
DMy IO M350HBEIB0s6 JOHMIMLMIN ©s JWwsBIoH ©bI-gddo.

3335¢m89b06989¢c00  5GMOsHIero  J9bs9Gg80L  ©Bwgwo  dodBHgMogdo,  Gmambis  Hobo,
3905436056 T 3o@gbmms 96 3OMEMZoGIBMEO. 8990097 9633000 gobeghgzol Modwgbodyg MHgodiool
890093900, 0Lobo 250509393096 53gEHOW-3Mm-A ©s5 bJ30bsdo©; 8godmmgds FoMdmodzsl  3o6mzs@gdo,
53939 93000; 59 356513690 gd0L BgESdME0BYBOL MbBsMo FgLfiggl M0mJdol yz9es JozMMMMY60BAL.

35¢n39b6069809em0 SIS Hrero  J9bsgh0980 d0H0MEIE  39BGH0E0WId0LS s 39MHBIOE0EIdOL
303 glmdol 99850969  doomo  3mI3mbgbBHIOL  FoMmBmoagbgb s 93539  BIMIZHEBHIdOL
L5300 gd0m3g 0dgd0sE 35EgbMmEs®, 3OHMEGHMISGHIOMOGSP, 30MMJ0bMmbBI, sbs oo Jsgrmygbomgdwym
960mbsdd69d50; 935LmMbogg Fo0 ©IRMI300L Lobds®g Lofgol boghmBo 3scrmaqbols s@mIms Moibgol
39930 M30OE0)0s. 35¢0maqbols hobs33wgd o s@EH®Iol mMysbrao dgbsgMmosb dmfiyzg@ol 3GmaEgLl
©935¢0maqbotgds  gfimgds. gl 9930 gdgos  BagMmol  ©gEH™MJL0II300LIMZOL.  I3sMBOMIdS
bm®3090rqds  096Dmol doOmM3do 3scrmyqbols 3oMmdbowmmo Xamz300m Bsbs3gwgdom d0dobstyg
56513930830360 oMJLoIBIBMEmO M95d300L ALZEYE™MdSTO.
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12.1. 396m60 065069600l dgomm@om Fs®dmddbowo Jugbmdom@ozgdol
93655300 3gEsdME®O 3bgdo

6oy 9030MmmERebobIOL  odzem  Lbgoolbgs  Jugbmdom@ozolb  ©gyMosgool  dbgdcmogo
39L5dgOMBIGO0, F3o:

=563 9O o000l 96 doerdl yggams mMsbmero d9bsgMmols sdws;

" Bma0ghmo  mGYsbMwo  Boghmo domowo  3mbEgbGHMogoom  mEymbagl dsmo  sddmgero
30360mMM560H3q00L BOHE-g9b30m5Mgdsl;

= ©3d0bdMMgool  3gMoms  MBMagmrglimds 8goi3eglb  Jodogedgdol  boatgal;  dozmmmmysbobdo,
G0dglbsg 9J3b 93 Botggol gMmo b Msdgbody  3m33mBI6EHOL ©gMeEsEool  vbsto,
390d@gds ®30mmb 0657EH0300Mgl bbgs 3003mbybEgdom;

" 365350 56M3MsMHMo BogMmo  sELMmMBd0MEYds b0os@ogol bofows3gdom s bsgwrgdo
bgds Jobsfizmdo;

" 3969900 bogHmgdol 30m©ga®esios Bogdsme Byws 9090bstmgmdl.

50 3MHMdgdoms bofoerl  FyzgdL gho M930309bEGH M 93sddo 3aBToadol  3mbormyoMgdmwo
395¢30bs. ) Mo 3EsBTos FgoEo3L 3mBmemyoe mbs339090L, 3500 ImMOL bEgds Mg3m3d0bsE0s s
§968m0dmds 30800 3esHBToEs, MMIJWOE OO HBmIobss s 309090000 33036 Lofgol
3oHIoEIOL. 09 MO0 IwsbBdos 96O Fgosogl  3mImEwmaon® dmbs3zgmgdl s FgmsgzLgdemdol
bbgoolbgs x5890l 8093995369006, glodegdgeros Bsm0 Msbss®lgdMds gOHmLS S 03539 dogd@gmosdo.

2obo  bory3zmbols 70-006 (ergddo dgoddbs RoMmMm  Jo@EHsdmEMo  qLodwgdemdgdol  30M39w0
05d3H9Mm0E0 8Esd0. Bob b530MdOL bobToMfgwgdol «dgEglmds sdogs s HmEgdmwos bYY3gMdOGOWS.
030 9000l 3esHBToEYOoLoRsh, MMIGEms TMmMHOL  MOMMIMYWO  3MEOMJOEs  BHToMYodsgdol
2396LsBEOZOMo  3Wslol  Esddwge FgHIIBBHL. b BoJBHO sFgMoos bsdMmddo ,dmEg3MEwGO
000m@9dbmemaos“ (I'mux b., Ilacreprax [Ix. Monekynsapuas 6uorexuonorus/ b. I'mux, Jx. Ilactepunak - M.,
Mup, 2002. - 589 c.). LYY@sMOL JugOmobiero, ™YY A9Ws3HY30(%)Y. bMBIMdSEOEOL S0dmMIRgbds doowm 539
35960, HMIgmog s0hgMl B0l LEHMYIGHMOL ©s Tobo Asdmygbgdol Fglodwgdmdgdl. gl oym
395930399605 InEO0BOEMJOME0 803OMMEAYB0BIoL T9Jdbols 3oMm3zgwo 3¢ gbdo.

JugbmdomEH039d0lL  ©sTIgEo  dodBHIMogdol  MBMOZEgLMds  I)HBMBOWGd0s.  dOBIMMGOMEO
900065609900L5 s BHdIOOL iYseo bolosmgds 3gddgmo@ Mol J390s osdsbmbom, sdo@mad dgddbowro ogbs
0543905, GMIILOE 9J3L MBOM BOMNM 35FSOMEEOHO FLodGOEIMDIOO O LBIMO 5J3L F0DIMEML o
239630056096 MBOM B BHYB3gOOGMMSDY (I, 3ersbdos). 58 d0Bbom 3ersHdos, MHMIgeog
bgbL BHMEmEol ©sdol YEHIMHT0bsE0sL, 3boysE00l BgmMEOm 49o0Ebgl Pseudomonas putida-
b gbodhmmyome  JEsddo; gl ¢35BsL3bgo  obEbL  Loerogows®gdol  wEHowobsgos 0 o C.
GOBLBRMOToMGOMEo FEsdo goisgs dsbido dgyzsbow Bmen. 3ems bBdosl s Loz Mot Lo, 3ems bdogsl,
M0Igeog sBgbl 0 ¢ C -By LoeErogows@ols s GHMEvmEol ©EIGIMTobsosl 094gbgdl-Go Foo Hmme3
BoboMmdoOL FYoOmmUb. 5M5GHMBLBMOHT0MGIMo Lobob BLOJOMROW MG B 56 Tggdem gobzomsmgds
B900L30gH FHYI3GMOEHWOSDY, 0¥ BIBToMBSOL JHPOIOO FYoHrm GmEMmwo 0gbgdms. 59 bsdwdomd
55093030 d5JBHJM0900L BLoJMMBoEHO FEHsdgdol 99ddbols 3H0b303wmo FqlodwrgdeErMmds, MMIgdOEG
98399&9IM5© ©s80bgb JugbmdomEH039dL 39690603 306HMdJBTO.

9OHm 30360MMEOHRB0BTdo bgoslibgs 99@sdmemrMo gHgdol 259Mm0569ds 3mbowas300l bsdrswgdom
3ol dbmwmE  sboermgzgoligdosbo dsd@gmool d9ddbol  gMm-gMmmo aBbs. G90dEgds oxIMNM3IL F500
39900 JglodEgdEmdIdOG.

G0JmMgm0gbo 5MOL 60s@ogols s 35gMol Bs006dMEMHYBIO GOM-JMH0 Yzgwsby RO M
2393039wgdMwo 603m0gMgds. 030 250moyqbgds HmymME godblbgwo s 2sdsfgwmgdgwo bodwmowgds.
G0JwmMgmowgbo bsby®mdwogs ®Rgds 49Mm93mdo, 0m3egds 3963gMmaabo, MyMm dg@os, booswogol
9b59MmMdMwo  dsgdBHgM0gdo sbgbgb ol g3ocmygboMgdsly s 25Mddbosh Tob 3093 MBRO™ GmJbog®
39659600 - 3060 JEmEGHOEs.

0O 3OMISE0 BogHOL, HMYMMOE GHMEWME0s, SIIgeo  Pseudomonas putida-ll bmgog®mo
9390900 - Bwosh  GHmoJerm®mgmowgblsg. 3969303900  259M33103900m  ©HYIPOE0s,  M™I
A0dwmgmowgbol LEWWo ©IGHMJLO3OEO0LIMZOL 5M8S 5(30¢gdIWO JLOEMEOLS s GHMEIYMEOL
bghz0L gzgws ggMdnbEo; LogdsMmobos FbmemE GHMEMEwEomdboagbsbs, GMIgwos bm®mBswrw®
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300009030 bl  GHMEMEol  oba3oL  35BHO0DYdL  (30L-GMELMMEOO30EOMPOMS.
3643000 GHMEMmwOomdloggbsBol  Fodmdmds mmbo gibom 3mEoMmEgds. olbobo sdmyzgl ©o
dmobobgl dsmo gdudcglbos E. coli -80 derogho 3OH@InGHmmol 3mb6@®meol J39d. 59 3565L369¢0l
3999303905 bgds 0HBMIMHM0-893)9-©J-0MROWSJEM-30M5bmboEom.  Fggye®, GHMojwmdmgmowgbo
00gds 136909 Boghmo©.  GHM0JwmMgmowgbol  ©gaMo@aool  bofigobo LoBdstg E. coli -do maptm
930699, 300069 Pseudomonas putida, 35359 030 MR3O® ©oEHLsLL bo®BMbgds E. coli -do.

12.2. Lsbsdgdemols s 95gMm9d0L GHOWODIF0S

Lobsdgdgaro 9396560L o005 LoTsMopm 3mEoLsgsMm0EOs; 030 990ag0s  D-gw3mBol HMYMOS
bsbmgzsbo (s00emDBs), olg gobdBHmgdMwo  (580m39dBHobo) 3modgMgdolsgsh. Lobsdgdgwo FsOmME
29900ygbgds 33900l IM)39emdsd0, ELsbo®dgddo, Molmgolsg Fobosbfa® sbgbgb dol 3oEMmmEobl
Q05 IMNWH3YE 3003mbgbEJds© s 530l Tg0gy 39060k Lbgs boghmgdo -  BOWIGHMDBO,
9056ms@. 59 EOHML oMM BJMTIHEJB0S 5ERs-5T0sDo, {E3IMITOWIBs, JWIMBMODMIGMDY,
OMIGos oMYOMEGds 5050050 IMYHIYMdsTo 48mYgbgd o 8gMIghEHdOL oMgdEgdol 30%-0s.
LobsdgdoEsb  BOHMIBHMDBoLs ©s  gmobmol  bsdMghzgem  FoMdmgds  IMs3s5mg@s30560  3HM3gLOS,
H™Bgd03 3m0o3o3L BgMHdghEsE00Ls O 3M9RIMTIDEH G0 BEOE0gdL:

1. 2939300  (©oxdzbowo) bmGmdOL  FsMmE3woL  gWsG0bgds  (AsMEgsdo  Labsdgderols
9993300005 osben. 40%-05) [omdmadl boxgHo mOmndwom, Mol Gggass3 0dewgds bobsdgdeol
05633900 @5 030 bgds bgedolsfzmdo dmdwgzbm 30OMEWoBoLsmM3z0L. oMgde 3MMmEwYIEL Jguwgl
abasgLo 3MBLOLEHIBEOS °93L.

2. ©og9sGH0bgdreo Lsbodgdeol as0mbg3sgds bmdEogwgds 50-60 ° C-0g 3930330000 @S SCIgo-
500@oHol  ©sdoGJoom. o3 O™l 30OMEODEIdS  seggs  1,4-353000980  ©dETMEY3MWIMHO
30obogoM0©gool  [oMdmdmdsdy. Fomowo  Ggddgho@mes  bgml  Mfymdl  89mbGoL gzl
Q9590530690 Lobsdgdgewrdo s BMOL 30MHMEoBol Lobdstmql.

3. ©535dM9ds (LOHMEO 30EOHMEWODO) - MMAMOEF babmgzebo, sbg 396dEGHMIPOMWO BSEITMEIYIMEXYOHO
3020b5goMr0©gools 090bstgmdl BaMBYBEOL e 3msdomsbols bgdmddgwpgdoo.

5023560 250050v9353900L bEdMEMM 3MHMEWIH0S JE3MDBs, HMIOLYBsE LBsx3M00 BIMIY6EHIEG00m
9000905 gmobmeo 560, e 3MBMOBMIGHIBOL BMboffogmdom - MMJEHMDs. seg3s-sdosbs 990dwrgds
299m0ymb 30350 3030MmMmMAs60HBT0Esb, bsdMgfizgwm doBbom 3o ogo doowgds Bacillus amiloliquefaciens-
0boob,  AW3MmsdoEsHol  LOBMGBL  saMgmgg  SPoMmBMYBL T390  FoIMMMMYB0BTI0, ToMsd 0o
B399 qdM03 d000gds bmzm Aspergillus niger-obogsb.

2395395300 bm®mdEoLOYsb gmbmeobs s FOHWYJEHMDOL FoMdmgdol WoMmgdmewgds 08 BMIGHEHOOL
©OMGOMgdom A9B0LBPZMGds, MHMIIOOE JODR IO 25dm0Yyghgds. sdoGH™MI 53 BgMIGBEHIOOL 0sx30,
BODMILIGH0H0 FoMmdmgds 3608369cm3bo 8959306H9d©s Lodmemm 3HMOMJGHOL VOMYIMEGdL. 5J
d0Bboom godmoygbgds:

> a-500sBol Lobglbgomdgdo  (Mog 33b3wYds 89698580 o6 Tgddboros ggbmdo 0bgobgdHool
abom), MMIGmsE 930 oo 5JBHOMMMds o LsdMowgdol 0degzosb 80-90 0 C-by
35050 Mm 2ombgz5009ds. gl 30 9BJoMmFOL 7993900 LobsdgdEOL 30EMOMEOBL, BmysglL
00 969605, H®MBIoE 0bsGX GO 30MHMEODOL 3H9a39MHoEIMSAY 33303900LsMZ0L;

> a-500oboby o ge3madosbols 0mEOox0i300gdwo 296900, @3 dsom  Jogh
3MmbGHOMoMmgdMm  ggMdghGHadl  3Jmbogo  GH9d3gedyols s  pH-ob  gdmbsoMo
™3¢03m3900, H505 §9053LGOIE 04651 2omMbHg35 B s sTodMIOOL §E93900;

> 30mboMgdmwo dod@ghomwo 496900, MMIadog 3M©0Mmgdg6  0gMIMLEHBOWE, To®swo
39890BMEO 5dBH03MmdOLS s §0bMEol Bydmddggdol dodoMm dyMow BgMIgbEgdL.

90560l bsdMgfiggem omdmgdsdo LrBLEMIEHOL Moo (B)gds) JOMOMSIE  bMMEOIEIDdS
Saccharomyces cerevisiae-ol  Lsd99sgdom, 85350 09gHo© Mogombosgrm@Mos Zymomonas mobilis-ols -
3053M50mYymzomo BboMmol, A5dmygbgds, MM™Igeog bgwl MFymdl awwy3mbol, §OHKYYJEHMDOL, Logjs®mbol
00l gmsbmerols 36093600 maba 390 2o0mbiagswom.

Zymomonas mobilis-ob  dogH  MEH0wobGOMo  LMOLEHMIEGJOOL  L3gJBH®OL oo IdoLsmM3oL
3odmgmaowo s Zymomonas mobilis-do Bsbgdgowo odbs b 996900  (od@mBol, Lobsdgderol,
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39MMbHBoL, JuowmbBob, (39eMmdoMbHOL, 393GMBOL  30EOHMEWOBOL BgMdgbEqdol), 3gMHdmne JuowmBol
MEH00Do300b5M30L LoFoMmm g3gMdghEJOOL 23 BM-JioembmoBMIgMHsBIdoLs s Juowm3obsbgdol
3969%0. 8909y 9Ge3by So®Bmgl Zymomonas mobilis-do  033sbGHoMgds  3eaHBTools, MMIgdas
399003965 MO0 Mm396H™mbo; ghom-gMmds Jomysbds dmobobs 3933 mbol dgEsdmmwoBgdobmzol bsFoMm. mMo
139603g6EH0L 3mEoMgds. 99y gb Mo m3gMmbo Boyaql E. coli - Z. mobilis dsgjmmé (dsgmb) 39dEmedo,
H™Imgddsg Imobobgl Z. mobilis  G®MmobLEMOIoMgds. GHMBLBMOIoMgdMwds MxMYdds Tmabpobgl
JuoembBol »EH0WwobHBYds s 396GHMBIIOL gmabmms AoMsgdbs. 53 OML 3MHMM36GYd0 9B9IGHMGS©
0BMHadMmEb6, HmEs Bobdo®mdool §gsmmo 0ygbgdwbgb bolisddwydsgzgdgwo s (gL mBs-Jswsw ol
9690390 ™d0L 2439000 361019 JdL.

93960090 Boloeol goodmdsggdolsl FomBmogddbgds oo MomEabmdom woabmiguvyermbol
Bo0Bgbgd0, o0 FeEromMo Mom©abmds dsw0sh ©oos,  s80GHMI J0dE0bsMmgMdL 0bE bLoMGmo FMTomds
Jomo  g9m3bEMmo  obeghzol  bgMbgdol  slobgghe®.  FIWMIMEOGHWOHO  d03MMMEOYI6oBIGdOL
©99mgdgogdsl gb Bo®Bgbgdo bmerme 35906 99390 dsMd0s6, 0+ Jom [obolifjot ©osdwTsg9d96 derogHo
AMBo® b 095350, b Forowo 3Hgddghod oo 6930l J399, Mol 9MLIdom BgYozwgbsl  sbgbL
LodMEIMM 3OMEMIGOL V0MHJIEYdsDY.

B9CNMHBMOH0 396900 (9aBMm- o 9bEMYE3b5Bgd0,  B-geRsHOoEIBY, (3gLPMBOMI0EOMESDY,
39wmd0bs) Jwmbo®gdmwo s gJudmgbo®gdmmo odbs E. coli-do o6 bbgs 903MmmMysbobdgddo s
300900 0g65 LobsMAJIWM MZ0LYdIOOL sboeo FBHodgdo. sy Topaswroms: Saccharomyces cerevisiae o
Z. mobilis, ®@Iwgdo3 989IIAMO© 35Msddbosh FomE0g Bodmgdl gmsbmemo, 39EMmbBMMo 39690l
3smdo 9993560l 89092, 3500 Ggdegl 39Cw9MBOL MMM JOBMWH 256Moddbs.

d9L5dgdgos (39 MEsDBGOOL  AsdMmYgbgds  Jomowol  Ba®mBgbadol  gosbmes  LydMYHzgEm
3005005399853900L0mM30L.  530LEMZ0L BsMBIBYBL bofomdMog 39w wsbgdom Fobeghgb (©oymegb) 45 °
C-%g, 09009y o6 Jms30wgdab-Mo  (390Eobsl,  9bgbgb  2o0mmoz0LYBWGOIMEO Y3 HOl
306039bFHS30sL  Saccharomyces cerevisiae 37 ° C-%g. 9033500 90amds Lsdwowgdst oderggs 1 GHmbo
Jomool Bo®hgbgdoliogsb dogomma 400 ¢ gosbmero.
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PHARMACEUTICAL BIOTECHNOLOGY

Biotechnology introduces students in science, engineering, or technology to the basics of genetic engineering,
recombinant organisms, wild-type fermentations, metabolic engineering and microorganisms for the production of
small molecule bioproducts. The text includes a brief historical perspective and economic rationale on the impact
of regulation on biotechnology production, as well as chapters on biotechnology in relation to metabolic pathways
and microbial fermentations, enzymes and enzyme kinetics, metabolism, biological energetics, metabolic
pathways, nucleic acids, genetic engineering, recombinant organisms and the production of monoclonal
antibodies.

The area fo biotechnology-based pharmaceuticals such as proteins and nucleic acid-based therapeutics has
developed significantly during the last decade. The rapid advances in molecular biology, genetics, and recombinant
DNA technology will continuously contribute to the development due to the greater understanding of the
mechanisms behind the cause and progress of diseases, new methods for target identification, advances in
production of biopharmaceuticals and the development of innovative technologies for formulation and delivery of
biopharmaceuticals. This development will expand the list of biotechnology-based pharmaceuticals and open for
more and better treatments to the benefit of patients. As an example, the recent discovery of small-interfering
RNA (siRNA) operating in mammalian cells has initiated a tremendous research activity to uncover new
mechanisms of gene silencing, and to use this fundamentally new way to treat diseases by addressing molecular
targets othevwise difficult to reach with existing medicines.

For the pharmaceutical scientists who formulate biopharmaceuticals as products with ideal therapeutic effects
and storage characteristics, these products are highly challenging. Because of the unique physicochemical
characteristics related to the biomacromolecular structure of biotechnology-based drugs, the formulation of
biopharmaceuticals is in many ways different from conventional low-molecular drug formulation.

Recent reviews list more than 400 biotechnology-based pharmaceutical formulations either registered in
clinical trials or undergoing review by the regulatory agencies for the treatment of nearly 150 diseases including
cancer, infectious diseases, autoimmune diseases, and AIDS /HIV. Biotechnology-based pharmaceuticals already
on the markets include: recombinant blood factors, recombinant hormones, cytokines, vaccines, monoclonal
antibody-based products, and therapeutic enzymes.

This book focuses on the general formulation uncluding aspects of production, delivery, stability, and analysis
of biotechnology-based pharmaceuticals. Pharmaceutical formulation is, however, an interdisciplinary science,
and a successful formulation of a biotechnology-based drug depends on a thorough understanding of, for example,
recombinant DNA technology, purification technology, physicochemical and biological characteristics of the
biomacromolecule including pharmacokinetic properties and immunogeneticity.

Typically, the biotechnology-based pharmaceuticals are proteins. Therapeutic proteins are available from a
number of different sources, for example, animal tissues, plants, microorganisms, and cell culture systems.
Gowever, most commercially available therapeutic proteins are produced by large-scale fermentation using either
recombinant microorganisms or mammalian cells as sources. In contrast to extraction from, for example, animal
material, one, of the advantages of recombinant technology is the possibility of producing pure substances in
large quantities. In addition, recombinant technology makes it possible to produce substances that previously
were impossible to produce in sufficient quantities. Another advantage of recombinant technology is the
possibility to introduce chemical modifications to alter the physicochemical or pharmacokinetic characteristics of
a protein to improve the stability or the therapeutic effect. This will be exemplified later. To clone a DNA
molecule, it must be introduced into a host cell, where it is allowed to be replicated. This amplification of the
original DNA sequence enables the production of proteins by large-scale fermentation.

The proteins obtained by fermentation are either secreted by the host cells into the culrute medium or
maintained intracellularly. In the subsequent downstream processing, extracellular proteins are normally much
simpler to purify than intracellular proteins, as there is no requirement to disrupt the cells to harvest the protein.
The protein product is present — often in low concentrations — in a crude, very complex mixture of cell fragments
including subcellular components as well as a vast number of other cellular proteins. Compared to microbial
sources, mammalian cell cultures; for example, Chinese hamster ovary cells are generally more complex
production systems, since various supplements, such as serum, often have to be added to the culture media in
addition to the nutritional requirements. Addition of serum increases the risk of contamination of the final bulk
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protein with blood-borne pathogens. However, for a number of therapeutic proteins, mammalian cells are the
cell system of choice since mammalian cells, unlike microorganisms, are capable of conducting important
posttranslational reactions such as glycosylation.

The challenge for the bulk production of pharmaceutical proteins lies in the development of a purification
process to isolate the protein of interest to obtain a highly purified and properly folded protein, which is a
prerequisite for making a safe and therapeutic efficient medicine of optimal quality.

The therapeutic application of biotechnology-based drug substances poses several problems, such as the low
permeability across biological membranes due to the inherent physicochemical instability of biomacromolecules as
well as their high molecular weight and polar surface characteristics. This implies that biotechnology-based
pharmaceuticals for sistemic treatment are administered parentally, althrough efforts are made to improve
bioavailability via alternative routes of administration as for instance the nasal, pulmonary, and oral route. A
crucial issue to consider is how to overcome these biological barriers, whether the drug delivery system is
administered to a patient by pareneral or nonparenteral route of delivery or aimed for local or sistemic effects.

Briefly, upon release of the macromolecular drug from the delivery system, the drug should withstand
hydrolysis and enzymatic activity in the extracellular milieu at the site of absorption. In the case of nonparenteral
delivery, the unstirred water layer and especially the viscous mucin layer in particular, both present at the surface
of epithelia constitute a barrier for absorption of biotechnology-based pharmaceuticals and must be permeated for
the biomacromolecule to reach the surface of the epitelial membrane. A barrier of mucus cell layer does not cover
endothelia. Irrespective of the delivery route, the cell layer must be permeated to reach the underlying capillaries.
Permeation occurs sporadically by different mechanisms, for example, passive para- or transcellular diffusion or
endocytotic transport mechanisms such as macropinocytosis.For macromolecular drugs such as proteins, the
mechanism is belived to be dependent on the size, as its uptake and transport are expected to occut mainly by
endocytosis. During the permeation of the epithelial or endothelial cell layer, the stability of the
biomacromolecule is further challenged by the intra- and extracellular enzyme activity before the site of action is
reached.
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