99535000

0930L 57GvYoEmdS

dbegmom  xsbo3gzol  mMaB0BsEgos  KbIOMYIWMBIL  IMOsHBEOYVU,
MOMAMOE3  BoHYo3MMo,  brwogho s  LmEoswo  39000E®IMd0L
9OOMIWOMBIL, 0Mdzs XIBIOMYEMds bIoMo©  2o3gdME0s, HMAME3
Q5535JO0L 56 SMLGOMDs.  M39bsliogbgee  fergddo  msbsdgMmgy
G97bmama0gdol, 3HmEHgmdodbobs s ggbmdodbol Bsmzwom, gsdmyggbgdols
00H9o35© IM9350  3mB3WgJLMOO  E9935IOOL  3500MYgbgBO T 3-
Bmdo MHbgds s Bsmo 33c935 9GO Mo s 360d3bgwm3zs60s. sdEHowmGa
9000b656MgmdL 3m33gdLwymo 9350078580l gbfagurs MmIgmog dmoEsgL
J6mbozme  ©s535009090L  (LoALOZLg, AMWLOLbEIAsMIMS 9300 JOJdO,
3000  06g39d30990), abo3mab  sbmEoMgdME,  M93MHMOMIE0IE,
3959303996  3OHMdEgIgdL. 33093900 063JRMOMGOME0s s 3MHMdGIOL
IXOIQVYL ©d INYINW YO ©bBY Fgbsbfogws BoGOME gddmoygbgds
05bsdgMmmzg  00Mbmwmyom®mo,  domdodom®o,  domBOoDBOIMYOO S
335903700 33wg3900.

23963005690 4399bgddo  9M535IO0 993500 g0gd0  (0)
10330056MBOLS s 0635¢0EMBdOL doMHOMoEO F0BYBOs s ISHEM-
900 dob 63%-b dgoagbl. 98-80 10-s6 7 L03ZEOWO 5M5YHTIOO
055357000 MOl godmfi3gMwo. ymzgwo 2 5@sd0sb0osb goml 30 Ms0dy
JOHMb03ME0 5535090 5g3L. YWBOM 9B, Yn3gwlhierom®so 36 dowombo
50580560 0013905 56535 HBPYO0 V5535¢00)0Jd0M, T FMol 9 dowombo
60 (erodg dbs3do, 53 O LME0SWE-93mbmTo3NH BosBL vYyqbgdl
00MMIMeE  43995bsl,  4oBLsgMMMgdom 3o 9b30m9Mgds  J399bgdL.
LodoOmggermdo  1o33EOEMdOL  96%  A9B30MMBYOME0s SRS ITIOO
055350090000 S GHM538900m, bergrm LozdzEoEMdOL JobBgbms Fmeol 75%
23990-LobbEdsMO3MS 9350 YOJO0s.

X96IOMgmdol bmRwom m®Ysbobogool dgnelgdom mobemglbo 10
Paol  996053mdsd0 965250000 II0 5935000 JO0M  AMO033Lgds 388
doombo s@sdosbo. 2020 Herobmgol s9-900L 9o  3sdmfzgwero

10330MdOL oo 3093 MBROM Ao0DBMEIds s F95gbL JbMmBwomdo
60% -b s 936™3580 3o - 80%-L.



JOmbogn  5000Ed  ©5350IBIOL Logdzews®  JEI3L
JOmbogmwo  sbomgds. 99-20 ULowzmbol 80-0s60 §ergdoob Ebmg®gdol
LEBHOOL BobEMIOLYIMMO (33EP0WGds, Mo3 33900l Fabol Egwowgdom,
2390000 §3mdom s6EGH0d0MGH0390Mb s 3MEH03MLEIOMOIIN6,
dmdog LEGHMLoMs s F933w0o  LOsMLYdM  JoMgImmMO  A5FMObIGEYDdS,
29653000090L MmMHA560BToL 3MTYMUEIBOL IM3939L, MoE godwmgds bm-
409Mo Logmdzgeo oymlb 9F3939 s6mgdol JOHmbozmwr gm®Bsdo gosbigansl.
bmMGOOL 503905 9BF0-BmMgdomO  3Mg35GEJOOL  3IMBGHOMM™  gsdmyg-
6900 396 bgMbgds s sdom 303 MBOHM dgBEHse 9dodgds FYMTsMg-
®ds. 3oModom, b 3965L36gwbo 960d36gamzsbo Lagdmbgs MmEMYI6ob-
dobom3z0l, MoYsb dmgdgadl Hmym®mE LEMILOL JOhmbozwwo, Mmdo bob-
23030350 dmddgo 53@035GHMMo.

0099600 LobGgdslb  dgmdeos  [oMmdo@gdom  gomd3wsggl  Lmsg,
063¢9bLoe LaxgMmbgl s M5 boba®mdwog, Jhmbozme  LEHoTMWsEosL.
0399600 LobGHgds HoMBo@gdom 396 M9s30M9dL  6GH0ygbw®, Jodom®, go-
D036 s 339000 5JBH035GHMMGODY, MOLoE 06 bEIaL 3OHMIBMYd0MO Fot-
3969%0L 36HMaMlEo BOHEs. 056599MM3g bM3MYOOL LEowol 399©dogo
LEAHOILOL BoJBHMMJd0 089bmE LobBHgdsls s (390GHMIWNGH BgMgzMe Lol-
A905L 59BH0MHMOOL ddog GEAMIsMIMdST0 SFYMGBIOL, M3 JOHmbozmwo
05535009005 T0 MMHYbODBAOL BMY3esMdIL BOHEOU.

omm 15 iemob o63s3mdsdo 9936096 gd0L  gmMomgdsl 034MH™mdL
bBHoMmJLoIbGHMMo  m30L9dgd0L  IJmby  Bo@GowMo  bagdogdo
(36m3m@obol  gbBHGagdo, Lbgswslbgs 83gbsgmmwo  3GmEvd@gdo —
3oGHOMLYdOL  39L39MH0E0bo, Bl 3mwongbmeymo BsgMomgdo, Fomgwo
g9®dbol gduB®sgdo o 5.8. (Hosseinimehr SJ, 2009, Guo S, 2010)), Gm0-
@adLsg d9uHg3 089bmEmo YYRMgEIOOL 5JEH03MdOL MgyEsEool MbsGo.
9396569 mo  boghmgdol 3MMmEHJBHMOMWo  5dGH03Mmds  gob3oMmdgdMwmos
domdo  domodBHowmo  9BGH0MJLoIBEHWGmO,  0896MIMPISEHMOHWWO
0gdB™3mdol ddmbg 603m0gMmgdgdol domowo 899;339wmdom. Bo@nmMow Mo
36935653 g00b 990050900l Loggrdz9gew by Tgladergdguos sbowro omsegngd-
GO0 3003¢gdLgdol FgMbgzs, OHMIWGdoE MHBOHMD3gEYmnab xsbdMmgwo
JLe30gd0L IBOsBJdOLOYD 3E3L.

B3950 4o ®gds 3003Mym Js®ro)eo Homdmdmdol Bsols bo@@owrw®ds
9dbBH®dBgdds. 99 gJuBHMOJBHPO0B  BMYMGBOO  BOMEMYOMMSE
393060 603m0xMgd9d0 bolosmgd0sb sbEH0MILoIbEHMMO, 0dMmbmImvy-
WOBHMOMO, 96G0d5IEIO0Mwo, 5EH0300HMLvmo, 96E035639OMA96wmwo
030909000,  350Mm0ygbgds  Lbgoslbgs  JOMbBo3Mwo 5350 gdgdOL
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Lod3w@bsenmeo (Hosseinimehr SJ, et al., 2009, Yang M, 1997, Tanaka T, 2000
Tanaka T, 1997, Tirkey N, 2005). Bg9bL dog® gbfagerog 0dbs 8s6@amobols
9JuBH®odBHo, MmIgEdsg Fodmegaobs BsbdoMfgwrmgsbo, wodoMmo ©s
dLoOEOWOO  39E0MEoBIoL  3MMg]3o0l, sdMmIobscrm®o 3bodolb s
Lbgrerol dsbobol 89930Mgd0L Mbsto (9dudgModgbd o s Jaeobogw®o
33w939%0) (Cuxapynunase M, o bbg, 2005. Cuxapymunse M.JI, s bbg., 2006, T.
Chanadiri, 2005, Dabrundashvili N. G., et al.,.2010).

06906030 300xgbmwgdo Bgbmol ghmgol 99933900 BOMME
2393039wgdmwo  93gbsMgmwo FoMdmdmdol boghmgdos. xsgmbmopgdo
§oHIMoybL 3meoxngbmamgdol yzgmwsbyg 960336gam3zsb mxsbl, gsdomm
398m09g4abgds  BHMooEow 990Eobsdo, sbgd0mo,  J9MmPOMZILIMEMEO,
300mb s bbgs 05935090900Ls6 3Mm@Egdsool mmb [Di Carlo, et al., 2007;
Arts, 1.C., 2008; Asensi, M., et al., 2011]. dcagoem 15 ool gobdsgermdsdo
Bo@monmMo  boghmgdo  (3Gm3meolbol  gduG®sdBo,  oG®MLgdOL
39b3gMoobo, B0l JMmEoxkzgbmwmmo  bsghmgdo, fFomgwo ym@Ibol
996GH®5dBH0 @9 5.3.) 034HMBL dg360gMHJdOL YMomgdsL [Hosseinimehr SJ, et
al., 2009]. 3393900 BMINLOOEIdS bSO 9BIIBHWIOO FoMToIMELMPOIOO
030890900 Igmbg  3mgdgbmmgdol  0IbGH0BOIs30DY  ©s  Fomo
9mg0d9gqdol dmerg3Memmo 99dsbobdgdol qlogers®g. msgobo dsmsero
23000 9blogdgawo  m30Lgdgdol Boybgszs, dbmem  bs3390
360©MJGHJool Loboo ggbmmwmmo Bog@mgdol dowgds o6 »bewbzgaymal
MmM560b3do Jom0 1s3do®mol  3MbEgbEHMsE0sL, 930w gdgwo LbolEgdy®o
09M3300 939dHJO0L godmzeobgdolomzol. igowdo adswro blibsmds,
390 d0obmddob o BoMmm s LfiMego  d9@sdm@woBdol  mbodo
3965300009l MOV  BogdMmo  3mEoggbmwgdol  ©odow
LoEMEbEOLNYBIMOBMOL s MgMs30me 98gdGMGMdsL [Chen, J., et al.,
2003]. 50 36MMdEgIgdol  dmz5Mds S BIBMEHO  BogMmgdOLY
Lb3oslb3s BMT5:393GWIWO 30935053 d0L Fgddbs Gqliadmgdgeos bgasl-
bgs  90@MAgd0L  (Foddw0mOE,  (303MmIYJLEH®ObME  3MImegdugdol
[Mulholland, P.J., et al., 2001; Pralhad, T.], do®&0g0 999ebogdol, agagdob,
©@030QM0 Bobmbsfjoszgdol [Barras, A, et al.,2009, Ragelle, H., et al., 2012]
o6 @03mbmdgdol [Yuan, Z.P., et al. 2006, Seguin, J., et al., 2013]) 6300,
H0Iwgdog MOMB3gymxiab 950 LEHIBOWODIEOIL s JIBOEOL domIge-
0935000050, H0oa0 33¢93990 F0drgb0wo0s 6sbmEgIbmEmyogdol 4s0myqbg-
B3l 3mE0ggbmegdol  9839JG«OMdoL  3sBMEol dobdoo [Khushnud, T.,
Mousa, S.A., 2013].



36Mm9gBHdo ©aga30os s0bodbrwo boghmadol (FoEee3g o JMHMS©)
30MEIIGHMOMOo  9dBHo3mdoL  dglfogams, oo Mm3EGH0TowMo  EMBYdOL

996bB935 5 o0omgBqdGH¥IO0 3083¢wgdlols 894dbs.

Jurkat &o3olb 50590560l odgMdELEHMoEMGO T YYxRHIIOO BIOMME
050330009099 3mEgl  FoMmBmopgbl  93m3GHMmBmmo  dgdobobdgdol
Agbobfogamo@ s  93mM3GHMDBDBY  36Mg35MFgdol  Fs0bMmEoMgdgwo  sb
©5300MMb3geo Bg8mJdgogdol Losbswrobm. s3m3EHMbBoL Jo0bwEoMyg-
090 LobsEgdO MO JoMOMOIE XFMBOE FJodwgds soYmb: 1. 30Mm39wbo
0fi39396  Logzowol  Boobiomgdgwo  Lobogbowrm  3m33¢gdLol
RMGHI0MJOL 1033000l MY333GHMMIOOL 30GHM3EsBING bsfowdo, Mobsg
MxROIOL  103zoMDBY  3sLboldggdIwo  3OMEHINWODMHO  Jsb3sbYdol
39L35000L  30M30MH0  5JBH035305  dm3y3qds; 2. dgmMgbo  sbsfiyoldo
303HMJmbM0gd0@b  93m3EBHMya6MM0  30wgdol (GoG™mIOH™md 3) odmms-
30L9BEWYdSL 9bY6gb. M3 FodMbszoliol bLobom sMLYdMIL XM IdO,
MmIgddog 1bogzowol MY393GMMYP0m  060EoMYOMEO  53M3BHMHBMMO
Logboergdog 30 80GHMJMmb®0s-©sdm30IdMmo  aBom  s0bME0MgdlL
OXOIQOL  boggowl.  FIOPG IXOIEoo Limdge 98 bogsr®
353930M05L d0g3momgzbgds (Song R. et al., 2004). Gsomobonomgdwmemo
33mGHMbBol 99J60Bagdo 30, MMymOE A98Mm33¢g39d8ds 9B39bs, J0MHL306
393806805 80GH™MJMnb0gd0lL 53Mm3EHMHMGH i3bd309dmsb.

5033900, Jurkat  «xGggdol  dmEgEo  Lsdwewgdsl  dmy339al,
39foMmmm  3m@gbomme© 3OMEIIGMOMwo 9mddggdol dgmby Bog-
0700l JHMOOMMEO A3ROMMYOMo 13006060 s 300390 TgMbggs.
Lodwgoegds 33996900 ©O35000bMmm 53 659MHgdOL 9R39dEHOL LM I0YdYY-
@905 oo 3mb396GHO5305Bg, B3 doeBg 8608369 M35605, MY 53M3EHMm-
Dol 0b6¢gbliogmdol sy Eomgdgeo Bosghmgdol 3mbigb@®masool 4s%b-
MHEOLmD  ghmo, MMMz oo, WYXOIDS  INYWEHMMST0 033D
33Mm3GHMBNO YIXOIONS b3gM000 oo, ogsd 296033970 3M0GH03IMO
B35M0L  bgdmo EMBoL BOHEs bgIOMBMo  MxOHIIdoL  LoFoMdIlL
290530000 90L. 91939 MBS 90oboTbML, GMI Gmam®E Jurkat mxGgME
399G O5d0 MBo-sdMm30IOMEo 35Lvbol sboeroBds sb3z9bs, sgEHowdo
Bog®mgdol ol 3mbrgb®Hozogdo, MmmIwgdoz in  Vitro  s3m3@mbol
0603060 gd0LsM30Lss 1o3850M0LO, 06 303Mm 93m3EGHMDBOL 0bwEoMadOLS-
0300 M3E0docm® 3mbbgbEHMmo30gdL dggbadsdgds (Meyn RE, 1995).

330930l 30Bbo:  BoBMMoyo  [oMTmImdolL  3MmEgBmMgdol
9989dBHIOMdOL  Fgnoligds s M3EH0ToEvMHo 3OMEHIJAHMOMO 5JEH03MmdOL
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0Jmbg Boghoms  3MI3egduol  Fgddbs s Tgbfagams  9Ju3gM0a96E I
IXOIQI F0IYO Lobegdgddo.

33¢930U 59m356900:

939bsmgmwo  gdu@®ogdBHgool 3OMmEHIJGHMOo 5dGH03mdol dgbfagwrol
9060  mJbosgomo  LEHMILOL  gdbdgM0dxbBHve dmEgegddg Jurkat

OIXOIQIOOL INWEHTODY ©Y0oos Tgdgao 33€3900:

1 Jurkat  9x6H9g0gd0L  3M@GHWOMsby  bbgoolbbgs  0bEHgblogmdol
mdbosgomo  LEAMILOL  dmEIEoMgds  ©os  Jurkat  YRGIEOIdOL
LoEgMEb0YbsMOSBMBdOL Fgnoligds MTT  FglGol dobgygoom.

2 Jurkat ¢%690gd0L 399 EM5%Y mdloEsEomo bBHMILOL dmEgEgdBy
33m3GHMBobL dsB39690w0l Qodmmzws.

3 Jurkat mx69900L 39 GHWHSBY MmJLOIEOMMO LEGHMILOL dMmEgEgdHy
9bBH0mgboBGHMMO 3mEHI6E00wOL 2oBLIBOZMS (J9GIWsBIL s Lm-ob
29@03mdoL dobgzom).

4 Jurkat «)x690900L 3EHMMBY MmJLoLE0IMO LEMILOL FmEIEgdbHY
030L985¢0 sDMEOLHIbYOL T99(3390MdOL gobloBL3Mo.

5. Jurkat 169900l 39EMOBY mgbosgovymo LEMYLOL dmoggdby

93965Mgmwo gdu@®odBHgdol 30GM3OMEIIGHMOMOo 5dGH03mdoL Tgi30ligds
("9%690900L LoEMEbE0bsHOIBMBIOL, s6EHOMJI0IBEHMMO 3mEHIbE0swOb,

030L9IB5@0  SHBMEGHOLHBYoL F99(339¢MdOL s 53Mm3EHMBoL FsBgzgbgdols
dbgzom).

6 dgbfogwomo  BsgMHmgdosb  Mm3@Godsmmo  sdBHogzmdol  8dmbg
3bBH0MJLosbEHMMO 53BH03MdOL dJmbg 383w gduol d9ddbo.

7. 35L5¢E0ob bEeGHOLEH03MMO TYdsg9ds. M93mAgbwoEgogdols d9gdwdagzgds
39d0bowo  Moom3tm@gddmOmwo  3m33¢gduol  godmygbgdol  Iglsbgd.
360mgd@ob s63500d0b dmIbogde.

659630l bsdgbogmm Losbery:

1. 30639moE 3md3mgduvmo dgbfogarowos s dggoligdwos 33569
Bool Lbgoslbgs gduGMagd@gool 3o@m3OHmEgd@mOmwo sj@ogmds MTT
A9LEOL, 53m3EHMDoL 5339590 gdoL s 2sdobsMg 30EHMIgEHMO0L 8909-
2990l dobgzom, bsBg39bgool df396g ool Lbgoolbgs 3m83mbgbEgdol-



2456Lb35390@o  3OMEORIM305-05LEH0TNOMIOJO s IBF03M3GHM-
DO 59BHozmdo.

2. go0mgwgbowos  3mMgwsgos  df3sbg  Bsol gduGGad@gdolL
3OM0ME003905305-056GH0FMOMIPOIWO S I6EH053M3GHNDBMMO  9JEHOZMDS
5 8500 56@0MmJloIBEHMMO 5dEH03MdL TGO,

3. 306395 259myqbgdmeos DPPC s DPPA o3mbmdgdo df3569 hool
3539bobgdol  3mB3ewgdudo, Ggbfagerowos  o3mbmdgdol  Lgwgdzom®o

9IBIIHNIOMBS.

65930l JoM0M5O YO IdJOO:

1. 9f3969 Bool gduE®ad@gdo (f3969 Bool LogMmm gdu@Eted@o, (3969
Bools  3sabobgdo, df3s6g Bosols 3gd@obo) gsdmsgzwobgl asblbgsggdo

989930 06@9JGHMO ©s mJLoszoMmo LGHMILOL 30MMdgddo 0b63Md0MYdME

Jurkat ¢)x69gdbY:
2. 9gbhogwoer (3969 390l gduBH®odBIOL  TmEOL  35@gbobgdol
bl YO0D g39wobyg FoMowo BOGM3OMAEIIGHMOHM0

9b63003M3EMDMOHO 9dEH03MdO.

3. 903569 (395006 @odmymaow 3933H0bo o6 53wl 3HMoxzgMoEos-
9obBH0dNoMmYO 99 BH03MdL, SRPYORY] boloo®gds LobBHo
363053M3GMBME0 5gdBH03MmdOm.

4. 93969 Bool gduBH®odGHIdOL 30GHM3OMEJIBHMOMWO, FOMEOBIMSG0S-
dsbBH0INoMmYPdIWo  5dBH03Mmds  MJboOLEOMHO  BEMGLOL  3JoOHMdYBTIO
06379000900 Jurkat mx®9ggdbg 2ob3oMmmdgdmmos 93 9JuG®od@gool
bBH0Mm0Io MmO,  MYxMIJdoL  BEBHoMmJLoBEGMMO  B39gMIY6EHIOOL
23d03BE0ol MbsHom.

5. @o3mbmdgdo bgwgdgom®o BMHEosb 3569 Bsol  3o@gbobgdol
360mGH9doe 939JAL MJbosEoMMo LEGMILOL 3oMMdYddo 063MdOMmYdIM
Jurkat  9x69ggdbg: DPPC  @03mbmdgdo  dfgsbg  Boob  3ogbobgdols
3003¢9dL8o 590gMHgdEbL  35¢3gbobgdol 30GHM3OHMEGIIGHMOM 9339dGL;
DPPA 03mbmdgdo d{3s6g9 bools 35¢gbobgd@eb 3:m83wgdudo o6 33wobgb
50 9dbEH®ad@oLb 9x9dAL LsdMswm s dogMo MmJLOoSEOOO LEGHMILOL
306H™md70d0 0b639d0Mgdwe Jurkat Mx®ggdol LogmEbEolvybs®osbmdsby.

6. JoMoo  [FoMdmdmdol  3oBgbobgdol  89diszwgwo  df3s6g  Bool
99u&H®sgdBHo bgwlb »Fgmdl Lodbmdbgl dgmbyg 353096300l Lbgweols dsbiols
©593903905L s 303960BH9bBool 3mEgd30sb.



6596@dols 30573030 QOMYdMMgdS:

1. Bo@o®gdero 33939008  Loxgd3zgby  ©oyobs 3969 hool
9JuEH®sgdBHgdol 0bGod@mMmo s bbgasbbgs 0b@gblogmdol mdloaszom®o
LEBHOLOL 306MdgdTo 0639d0MgdMwo Jurkar ¥YrMHgIdBY 6EHOMJLOW-
AMO0,  3OMEORIMHS305-05MIRM0MYOJo s 36GH003M3GHMHBMMO
5JBHogmde.

2. 359m3w0bs bbgsabbgs @odmbmdgdol Lygamgdiom®o gugddo 9f3s-
By B0l 35@gbobgdol 5dEHozmdsby 06¢0dBH Mo ©s Lbgoslbgs 0bE9b-
LogmdoL  MJLosEOMO  LEBHMILOL  30MMBYIP0  0b3dOMYdo  Jurkar
IXOIQIDVY.

3. ©3a0b©s JoMmmero Fo@mdmdmdol 35¢gbobgdol 89dagergwro d(3:69
Pool  gduB®od@ol 3909w @GHobob” 989G MeMds  Lodbvdbol  dJmbg
35309639030 Lbgmemol dobol s 3039MEH96Bool 3mM9gdE00lL MM,

3MBE035305: OLYMESE00L 19BsDg 398md39Ybgd o 67 Lodgsbogm
6536 ™do.

6596mIol ImEMeEmds ©s BLEHGYIEHNES: ©obYOEE0s dmoiagl d90®ay
00390L:  dgbogoeo, 3 ™30  (WoGIMo@GMol  dodmbowngs, doboes s
332930L  89mEJRo, 13370560 §d3m3zwg3ol  F9wgRgdo), 8gyIdoL
296b0o3s, ©ol3369%0, 3ModBH03Mwo M93mdgbEs30gd0 s WOoGIMIGMMOL
Bybs.

OLYOGSE0s  odmEdmeos  bsdgd 148  a39mby.  bsdG™Io
0LEHMH0MJOM0s 8 3bMHowom, 20 gogyMMHom, 30GH0MIdMEo bsdgEoEobm
0BIOSGHOHOL brlibs goiEegl 203 @slsbgegdols fgs®mb.

@OoBIM3GGOL dodmbogngs
939656 geo 3mEwoggbmemm®mo bsghmgdo

305350 93H303IOMIOIP0  @IFMMZEs  MgodBHOMo  obadsol
Bog®mgdols (ROS) @s Ubgs mJuo@sb@adol Lsggsbdm ®memol dglsbgd
Lbgoolbgs  ©9350g0go0L 356300000580, 5530560l MMABOBITo
15370 36EOMJL0BEHMMHO o330l F9Jsb0BIGdO FosBbos, B™MIwgdois

MHOHY6390YmRgb  MI30LMGBIO  MOEOIIgdoL  LESd0E0BsEosL b
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0bsdBHogogool  [Nunes PX, et al, 2012] s BOMbB3gyma3gb
3b6G03MBH939696, 96FH035M(306Mma9bME o335, 9M9YME0MmIdIb IBYMHYdOL
36m3gbgdl  [Gulcin 1, 2012; et al., 2011]. dsp@Msd bdoto  dobsgsbo
BBH0mgboBGHMOO  LobEgds  9Ms1530590L0s  JsmMEMmyoMMo  d3MIdOL
369396300Ls 96 F90Y39GH0LOm30L, o3 Fobs30MmMBIPRL  gaBmagbmeo
9bE0mJLosbEHgdolL 258myggbgdol 3M(BOWIO MBS, bbgoolibgo
Babmwmyool  ©@OH™Mb  mgbosgo®o  LGHMILOL  BMbEDY  BoduoMIdS
0mbgdcmogz0  3gMIPGHMWo s Mex8gIMTghGwo  bBEGHomJLoIBGMMO
LobEHgdgdoL “©9%3030307, Mol Ggbogbydoog  ©PJds  JAbMAgbMMo
005939M396¢ o 56EH0MmJLoIBEFOOL 458mYg6gd0lL 930 GIMDS.

b99n0gddosb odmdobstg dgiboghgdol gmemsmgdsl 03yH™mds
3bG0mJLosbGHMMO  Boghmgdol  gsdmyabadol  Gglisdwgdermdols Lsgombo
Lb3oolbgs 00350090900l 309396300Ls o 33MMboermdobmgol s
5005805608 X963GMIEMdOlL  dgbsmRmbgdobsmgol [Halliwell B, Gutteridge
JMC., 1981].

33969 Bsols 3s¢gbobgdo

903969 Poo dmwm fargddo 0dYMHMdL YMMo®gdsl dolo KobIOmgwm-
d0LmM30L  LOLOMYJIW™  M30LgdJOOLs S  Lbb3olb3s  MLZ)3g00LsD
(3963900, LoALdbg s 5. 8.) 3093963006 MBsMOL TJmbg Asam. 53 FoMgdmgdsd
396530005 Bools mbToMmgdoL LHMsx30 BOEs, OHMAMOF 353090GJd0L, 21939
X9bdOmMgo  Imbobergmdol dogl, ©@s 1939, G369 Bl gduB®ad@do
8905335000 069M500gbEHJd0L, Lbgoalbgs 33900l ©sbsds@gddo, s memol
9993030300066 333wqdugddo BoGogo.

@03mlemdgdo

0530B0 oo godaxsblomgdgaro m30LgdgdoL FobgEszs©, BYOM-
Mo b5gmomgdol dowgds dbmEmE 153390 3OYIGHIOOL Loboo 56
MBOHY6390Ymxl MmOY60BIdo Fsmo o330l 3mbEgbEHMIEOL, sMiE0wg-
0o LobEBIINMEO MYH30o 9x89gJBHIOOL 3s0m3w0bgdolsm3zol. Hgswdo
©5doo  blbomds, 3o  dmobmddol s  gsoom s bdsgo
39390m0BdoL MbsM0 39B30MHMBFIL MMM FOVIOMWO FMEORY-
Beergdol ©sds LoEgMEbEolBsM0sbmdIl s MIMI3omer 9BIJEGHMIOMD
[Chen, J, et al, 2003]. 50 3MHmdQIgdOL IMA35MPVs ©S FBgbMEMGHO
BogHgd0oLoYsb bbgoolbgs  83sM3o393HWo 309356 gdol  dqddbos
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d9Lodgdgos  Lbgoolbgs  doamdgdol  ©sbgtyzom,  G@Iwgdos
MBMHMB390ymx396 oo biEOdOEOBIEFOL s JobBMPOE doMTgMFg35MdSL.

3MLYdMBL FmbsBMYds, MM sHseo 3mEoxrgbmEwdgdzgzgwo 36935053 gd0
395099x MdLMBOGE 300x9gbMmEgdol 3er0bozME 9BIIGHIOMBIL S BoSOMME
046905  200mygbgdmo  Lbgoolbgs 9350090900l 33MEOBscrmdol s
369396300L EOHML. EOMU.

330930l Asbsens s 3gom©9do
(3569 BooL gJuEHMsgo

33969 Boob gJbB®ogBHL (23% Bzgmyeodmogo 953569 Bsol gduGeaed@o
5 80% 3magngbmargdol 89d;339¢o) 3sfomdmgdoom Camellia sinensis L.

RBONE00sb (,,300embgomo 93%).

PIROIONWO JNEOS

33193900 Bo@ 9000 50530560l 9039805 GHEMBLEZMOI0MIdmen dmdfo-
390 T 9xmggdbg (Jurkat mxcgogdo) (DSMZ-Deutshe Sammulung von
Mikroorganismen und Zellkulturen (Germania)). «)x69@gd0L  39E0306M9ds
9cbgds bBBIOEGHW 30OHMBIdTO.

agliosgonio bBkgboom 0boryzokI8remo sém3dHmbol dmngaromybs.
mdbos3ocmo  LEMGLOm  06EMEOMYPPIMO  33Mm3GHMDBOL  IMEIEoMgdOL

dobboom Jurkat »xmgogdol Lsob3dsGoMm LvbdgbBosdo ogds@gds 30%-bo
09000l Bgg9b90 (H20,) (Sigma) omboom 10 uM , 25 uM , 50 uM , 100 pM.
0639905300 353039 gds 4, 6, 8 5 24 Lssmol gobdsgarmdsdo.

Lbgoolbgs bEH0mdLoEBEHMOO 3Mg3sMoBHgdol (30@EHedobo C, 30@sdobo
E, C + E 3035006900L 3md3egdbol, d(3s6g9 Poob o dobo gduEMsd@gdol
(83969 B0l LogBmM gduEHGsgBHo, 3h39069 Bool 35¢gbobgdo s 3969 Bsols
399®H060) 3oE™MGHMJLOOHMdOL sy bol Bobbom WRGIIdOL Lsob -
05300 50980 35953dom C s E 30358069806 s C + E 30¢sd0bgdols
3033 gdLob Ll3dnbHogdL mBom: 0,017ng / 100 dogzdmeodmo C, E s C +
E 3039806900l Lmlidgbboobl, 0,3 pg/ 100 dogdmeo@®mo d(3s6g bsols Lylidab-
ool s 2,5 3y / 100 dozhmero@®o 953569 Bsol 353 gbobgdols s 33069
Bool 399d@obol bLrylidgbBool. 06399053006 3obIbom 24 Lossmol s6ds3-
@wmdsdo.



DPPC s DPPA ¢03mlimdgdol 309350:00gds

03mbmdgdol  oLEdboEIdWSE  98Mm30Ygbgdwo ogdbs mMo  GHodob
ROLBMEW030©o, gugbos: ©O3swdoG™mowagmbgs@ol dg535 - DPPA (L-a —
Phosphatidic Acid, Dipalmitoyl-Sodium Salt, 03s¢30@moambgs@ol dg03s-),
Gmdwol  Jodormo  BeGIws  Fgbodsdolbs 50l CisHegOgP-Na ™ ©o
9m93@o fmbs d9oa9bl 648,89 o/dmamo. Gog 8ggbgds dgmdg ewo3dob,
qb 5oL ©035¢30FGHMOXBMLBIGHOEO Jeobo-DPPC (L-o-
Phosphatidylcholine, Dipalmitoyl - ©o03s¢80@momambgs®oow Jowobo)
(30ams 8), dobo Jodowmo GmOIMws SOOL ChpHeENOGP (DPPC) oo
3093990090 Hmbs - 734.039 a/dmero.

Bobmbsfowszgdo 36Mg3sMm0MmgdMwo odbs df356g Bool 3merongbmemgdols
Lb3oslb3s 3Mmb39D6EGH(30900L MBsMdOLSL.

9ROI©OIO0L 3OMEOBIMEGOMOo 5dE03mdoL (LogmEberolvbs-
60560md0ob) Fguoligdsl 3s§sc33gdom MTT @gl@oom

3-(4,5-0009000@w»05sDME-2)-2,5-00xgb0wEgBH®MIBMomd  dGMI0©O)
(Sigma) buboML ©s3w9dsBHgdo Jurkat MxMggdl (30 93¢ LLdgbbool 100
8300-Bg) 5 350637580698m 4 o500l gs68sg3mdsdo 37°C-Bg 5% CO,-0b
3060009030, 06379053008 8999y BOMBOWS® 93009dm  L3gMbo@ob@l;
Boengdl ©ogmBoBgdo odblbgel 100% odgmobmamdbol (DMSO)
100 93¢-0b MmEabmdom. YMsbmds go0BMPgds  Lb3gdEBHOHMBMEHMIYGHHDY
Gowobl bogMdgbg 570 63.

533G Bol 06¢E9bLogMBdOL gsblisBL3zMs

33m3GMBoL  0bGHgblogmdol  gsblsBMZMOL  Jobbod  3sbyMHoTmdod
Q05O IOMEOGBIH5300L 06FHIBLOZMdOL FJmby MR MIYIdOL HoMEIbMBSL
Ki gm®dmwol dobgogom: K; =1-K ( bossg K - 3OG@m@ogg®sgool
302980%096¢)0).

36@omJlosbEBHMMo  BgMIIPBEHIBOL — o@D s b3ghmdLogo-
©oLIEHIBIL 5JBHOMOMDs: BE0MJLoIBEHWMO BIMHTGHEJOOL — JoB oD
Qo 193960 MJLO-EOLAESBIL 39 BH0OHMdL 3L5BEOMIZOM
139JGHOMBMEHMIGGHOHWWO FIOMEOm.
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Jurkat mx6m9gd8o NO-U 899339cmdoL 256bsBbeg®ms: NO 999:339c0mdsls
Jurkat  mxMgEgddo  3LEBWIMIZ30m  13gIBHOMBMGHMIGGHOMWs©  dobo
@590l 30mEwd@gdol NO3 ~ s NO, -ob dobgwgzgom Griess-ob Ggogdzool
2458myggbgdom.

Jurkat wmxGgEgdol dmn@mimbothommo dgddmsbrmo  3m@gbsoswols
(Ay)  3BLsdEg@s:  IXOICNE  JNWHNOPo  JodmgmboBorwo
3m@abgoswol  A¥Y-l 3600369 mds  2oblobL3zOMEo  0dbs  dobaty
3oA™MIYGHGHO0L  IgOMEPO®M  WO3MGBoEM0  Jsmombm@mo  bobyxol  3,3’-
dihexyloxacarbocyanine iodide - DiOCg 359mygbgdoom.

3569 Bsol gduBHMogdBHowsb godBoEIdMmo 30935ME0L ,,3509ex0bol“
9899GMOMBs  Lbgmemol  dsbol  3mGgdgoolsdzol  dgodmdomo  Lgbols
3530963gdd0: (3069 Psol Camellia sinensis L gmmwgdol 9du@®od@ab
290BsIdMWwo  3MY35M9BH0  ,,3009w5060*  FgoEogh  JoBgbobgdol  30%.
»3909983060L° 1 sd0 dgogsgb ool Camellia sinensis L gm@wgdosb
©53bsgdmo  ddMswo  gduBH®sgd@ol 100 dy-L. 3bmdowos, GmI
»3999x0bo* 590Gl w0306 (339050, 59306901
JgbGgemmol,  ©sdswo  bodzmogzol  o3MIOMEGJ0EIdIOL  ©o

GM0y03E0M) 00l 0903300mdsl  Lolberdo,  bgwl  Mfymol
09MIM969b0ol 063 gblogo3s305L s Lbgreols Jolol sgzgo@gdsb.

390093900L BAsEGHoLEH03MMo SBsemobo

3900939000 LEASEGHOLBHOZMMO Bowobo Bs@ots SPSS (39GLos 10.0)
36OMAM50Mwo 3539BH0m. 2o0mm3ze0s Lsdem oEOEYIO0 S LodwsEm

L0EOYJBOL  bEHBIOEHWMWO (30M0EWGdJd0. Lbzomds KXMRIOL TmMHob
391 OMEo Student-ob t-3003H9M0mdom. 939w d9dmbggzedo
BEHOGOLEGH03YM0 Lo®IMBMGds 45boLsbL3zMgdMm©s P<0,05-0m.

339930 896003900 s psbbogngs

§0b580gdsMg BsdMMToL d0Bsbl Fgoabs bosGwGorMo Fo®ImImdols

99bGH®5dBHgdob 989IGHIOMBOL gRslgds s M3BH0T>wIHO 3OHMGHIJGHMOVIO
5JGHo3mdol  dJmbg  boghmms  3md3egduol  Tgddbs o Fgufogamo

9JU39M0dPGHN  NXOIENE  ImEIYO  bobEIedo. Bgzgbo  33wgze
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Podots 3969 Pool  9duBHGod@gdby.  93gbsmgmmo  gdu@®agdgdol
300mGH9JBMOWo  5JGHogzmdol  Ggxsbgdos dobboo Jurkat  xGgogdol
mgbos3goemo LEMILOL 9Ju3gM0TYBEHME BmEYEgdby Tgbfozwowo ogm
903969 Bool bbgoslbgs gduBH®sgdgdol Bgdmddgpgds Jurkat wxGgogdol
LogMEbE0bsH0bMdIBY, BE0MJL0IBEHWOO FgMIgEEIBOL (3939w sBb
5 beE) 53GH03MO5BY, M30LYYBIEO sSDMEOL Fobgol F99339wMmobY 53M3EHM-
bob 06@gbLOgMdBY. Fowgdmero 99gagdol Loxgwydzguby dgxsbs bbgo-
©olb3zs 9duB®odBHol 30GM3MMEIIGHMMMwo d3m@gbioswo. B39 33eg390d0

303969 B0l 9duBH®OgBHJOOL 3OHMEIIEHMOMWO 5dBH03mds B39 T93500Mgm
Loygmzgmo@ 36Mmd0w0 s6E0MJLoIbEHd0L 30053060 C s E sgd@ogmdsb.

Ibgoolbgs  063gblogmdol  mgbosgow®o  LEMgLOL  JoMHMdYdTIO
Lbgoolbgs MMOL 4o6dogemdsdo (4 L., 6 U., 8 ., s 24 bossmo) 0b3xdo-
6H9dmwo Jurkat «xGgogdol Logmabeol MBs®osbmdol dgbfsgwolsl s-
2060, MMd 0b@sd@meo Jurkat ¢x©Hggdol LogmEbEwolvybs®osbmds doM-
39000 6 Lo5mOoL 296Tog3Md5d0 933900M© OHBOEYDS, M3 9393B0MYINIEO0S
MR OJIOIO0L Q9863 gdsbood  Fgdamddo  063Mds300L ool gobob-
3Md03905bmb ghmo (24 Los@olb Bosmzwom) Mxcggdol bogmabewol-
MBM0BMBS FgMYHMBL S BEIGHOLEHOIMM® LsOHIMBME 56 AoBLb3s3YdS
6 Ls50OLIMZ0L TIbIBLOSMYOYEO EMBOLOLD.

Lbgoslibgs 0bGHgblogmdol mdbosgo®o LEGMgbol (H0-b 3mbigb-
AMsgoom 100 pM. s 50 pM) 3ommdgddo o0bzmdomgdmwo Jurkat
WxM90500L  LoEgmEbEobKbsMm0sbmds 06370300l Aoboba®dw039dsLmsb
960005  036smb  FgoMgds s 24 Losmosbo 063Mds3gool 9909
©MBH5sdM3009dwo© I30M©Ids (30%-0m H,0,-U 3mbEgbGGaioobsl 50
UM, 56 50fg3l Bl (439ws MxMIo 34309d0s) H202-1 3:mb396E®s300LsL
100 pM).

Jurkat mx69qd0L fgoebsol Bgsobamob (mbgdom 25 s 50 peo)
0631053008 300Mmdg0do  0HBOHOIIMPS B0 3OMEOGBIMH300L  MbBaMol
dJmby  Mxmy©gdol  3OmEgbEGo  d90339WMds (40% o 57%-U,
d9L5dsd0LO©), M3 89(3Y39w gL MmJLosEOMGO LAEHMILOL 3 M9x0090T0
33m3BHMBobL 06¢gbLono o300l dgbobgd.

303969 Bsob gduBH®od@GHgdols o 3o@Ee00bgdol mdloogoMmo LEGmgLol
306Hmdgddo 0b3doMgdweo Jurkat MxM9ggdol JodsMo 3OHMEHIJGHMOHO
09dBH0ogmdol 9gx3sLgdol dobbom Bzgb 3oMgzgw ®ogdo gzoLfogwrgo dsmo
bgdmgddggds 0b@ogd«® Jurkat  mxMggdol LogmEbaol Mbs®osbmdsby

(MTT ¢gb¢ob 990093900).
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MMAMOE 3309306 9909390000 250mdobatgmdl, C, E g3o0@sdobgdo
039696 LMLE  EoBHMGH™MJLoZMNG  9x3gdBL, bmeem C+E 3039806460
3003¢gdlo 56 53096 30GHMJL03MEG 9RIAL 0bFSJEGHNMG Jurkat »x MR-
g, M3 3wobEgds MxMIIO0L LoEmEbEolvbs®osbmdol s Idswo
3GMMEoxIM5300L  MBsMOL  (53m3@GMBMMO)  xMgEIdoL  4dbodzbyrrm
(33LOWYOIBO.

bodmowm  0bFgbbogmdols s  dwogho  mdbosgocmo  LEGMILOL
306Hmdgddo (H,0, 50 pl) 0b639d0mgdmer Jurkat »x6gogdol boob3dsgom
6980 C o E 30¢»306900L 35¢035¢3g 05953900Lsl, C s E 3032306900l
36m@9dgomo 989ddo Jurkat Mx®ggdol bogmabaolvybs®osbmdsby oG
©580gboMs, bmwmm C ©s E 30390060L 3md3egdlol  sds@gdolsl
©580JLOMES 53 3MB3Egdiol LbGo 3OMmGHIJ3owo gaddo dwogHo
mdbos3ocmo  LEAHMILOL  0639BsE00L  30MMdYdT0.  5Tolmsb, Jurkat
MxM9g00Lb  Fgowbool  Bggebaosb (25 s 50 pe)  0b3dszool
3060mdg0do C, E s C+E 303500b60L 5353 gd0bol 93m3@mbmemo (@ods-
o 3MHME0RgMo300L MBsmol IJmby) MxMgwIdoL 3OMm3EbGMwo 899339-
@mds  J390¢H©I0MEs  (R9bLO3MMGB0m,C+E  3035806930L  3083¢gdlo)
(GbMowo 5), Mg 89¢Y39wgdl 0dol dglbobgd, GmI bEH0MmJLoBEHMMO
30L90900L dJmbg 303930bgdl gosbbos Jurkat Mx®gdBg MJuosEoHmo
LEAHOIOL  ET>D0BYdJo  Dgdmgdggdolisgsb LrlGo 3O™mG9Jsomwo
989JH0-

903969 Bool gdu@®magBgdo (83969 Bool bagOom gduBHMsd@o, df3569 Bool
35gbobgdo, d)3s69 Bsol 39dEHobo) godmaguobgls goblbgsaggdmeo gx3gd@o
0bBogde  Jurkat vxG9ggdbg (ogeyes 10). G369 Bsob  LogBom
99bGH®53dB0 s 3969 Bools 35EHB0BYdOL gJuEHMoJBHO 96 53egbgb GoBH™EGHMI-
o3 ®m30LgdgdL, MRG® TgBog, I)39bg ool 5@ gbobgdol gduBH®sg@o
93¢gbl FolBodEomgdge 9x39JAHL Jurkat  x®9EdOL 3MMEOGIHI300L
06¢9blogmdsbg 860d3bgwmgbs BHOL MXMgIOolL IMHMEOxgYMHEO0L
©mbgl, 85806, GmEglsg 396y  Bsol  39dBHobo  sggbs Ll
3oAMGHMILO3O 9x39JBL ©s 0figgzos Jurkat Yx©gEgdOL 3OMEOgIH300L
063¢9bLogmdol  ©sd390mgdal s  83Mm3GHMBoOL  0bEIbLog0IsE0L  (bgwl
9PYndE B0 3OME0BIMs300L TJmbyg YxMgIdIOL Mom@ybmdol 30%-
00 BOEOL).

bodmowm  0bFgbbogmdols s  dwogho  mdbosgocmo  LEGGMILOL
306mdgddo (H0; 25 pew, 50 pew) o0b3mdo®gdver  Jurkat wyxGgogdol
Lo063ds30M 5090 3F3969 B0l LogBoM gJuE®adEHol TG JIOLSL godmg-
wobs bbGHo  EoGM3IOMGIIGHMOWMWO,  3OMEORYMs305  TobGodemo-
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9090 989JGH0  LEFMsm  0bGHIBLOZMBOL  MmJLoWIEOMO  LEHMYLOL
306Mmdgdd0 (H,0; 25 pe) 0bzgmdomgdnen Jurkat «x®gogdoy. 853s69 Bool
35Ggbobgool  gduOsgdo  sgwgbEs 83300 Rodmba
3OAM3OMGHIIBHMOM  gi3gdAL  Lsdnwom  ©s  dwogho  mJloso»o
LEGILOL (25 pew, 50 e H0;) 306mdgddo 0639d0mgdmen Jurkat »)xMggd-
b9, begoe 83569 Bool 3gd@EHobo 96 sbgbs Bgdmddggdsl LybBo s dero-
960 mgdlos30IM0 LEBMILOL 3JoMMdIdT0 063d0MgdME Jurkat »)xMgEIdOL
36OHM@0xngMo300L  mIgbg, BogMmsd  o3wgbs LMLE  96GH053M3EGHMBME
5dB0o3mdsL - dob Bgdmddggdom 93Mm3GHMDBMMO MR MHJOIOOL Mom©gbmds
9306H©gdM©s 10% o 25%-3), 40%-Ls s 57%-b boggwrs.

0005osdg,  9gagodeos  3oL336sm, MM  fgeby  Bool  LogHom
9dbBH®sdBL 399bbos LYLBHO, bogwm Bsfgobg Bl 3o@gbobgdl - dwogho
36OHME0RIM5305 FobBH0TN0MmYPOIWOo, 3BFGH053M3GMBMOO 5dGH03mds. (13969
Bool 3933060 033s 56 bolobomYds FOMEYBIMHSE0-ToLEH0TMWOMIdGO
9989JAHWOMdOm,  Topa®od  93wgblb  LMLE  BGH03MIGHMBNG  9x39]AL.
mgboIE0wIHO bGHMILOL 30MHMdYSdT0 0639dO0MGdw Jurkat MxGIEIODBY.

9B 313365 ILEGHWOYdS 4580bIMY 30GHMIYBHO00L FGEMPOm Bo@OMY-
d)0 33€g3900L BgnagdL. 83569 B0l ggud®agBgdob (Lag®G™M gdud®sg-
Aob o 3oBgbobgdol gJuB®ag@ol) Jurkat Mxcmggdol Loob3wdszom oMg-
8o ©5353)gd0LLL (BMam®O3 0bGIIGMO0, sbggg bbgoslibgs 0b@gblogmdols
mdbos3ocmo  LEHMGLOL  0b3ds3o0L  30MHMBYdT0) bl Mfymds
WRMIOJOOL  IOMEOGIMNS300L  ©®bol  BOMEL  (Bool  JoGgbobgdol
9JuEH®ogdBHo 00oPbs  @idso 0bEHIBLOZMBOL Mmdbosgomo LEMgLoL
306H™md70d0 0639d0Mgdwero Jurkat »xmggdol 3OHMEoggmszosl 98%-3w©)).
3969 Bsol  39dGHobol  gJu@G®agBHol  sds@gds  ofiggzs  0bGod@mco
Jurkat mx69gdol  3OHMEWonIMs3ool bsmol 30%-00 TgdEoMmgdsl; 59539
OO 39JGHobds  godmagmobs MxGMgEdol  ©OE30mM0  vdGH03mds  (30%)
6039 6970008 mJLoL30MOHO LEAHMILOL 063MdsEO0l 30MHMdIdTO.

BoBomdo  33wg3900L  9BoeoBol  bagdzgerl p3sdwg3L 393939
0Omm 1336, MMI 3969 Bool gJuBHModBIOL Asshbol  oRIM96E0MY-
0o bgdmgdggds 0bGod@mMo s Lbgo@slbgs 0bEgblogmdol mdbo-
53000 LEHGILOL 306HMBIdTo 0b3MdOMYdME Jurkat MxMggdbBY.

303969 Bool Loghom s 3539Jobgdol gduB®edBHado 93w9b96 833900-
5  290mbo@Gm  56GH053M3GHMBME), 3OHMWOGIMsE30s oLEG0TME0MYdY
9989JAL OMaMOE 06God@GMM, g3y MmJLosEoWGmo  LEHMILOL  30OHMdYBTO
0631006000 Jurkat wx®gogdbg, 95906 HGmogLeg (3009 Bsob 3gd@obo
93w gbL  30@™GHMJLOMOHMBL 0bGHIIBHMG ©s b FOGHM3IOMGHIIBHMO,
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963053m3@MB6 9539JAL  mJLosEoMMO  LEGMILOL 30MHMdYGdT0  06399d0-
G Jurkat  «xGggdbYg). 9939 bEs 500bodbML, GMI 9h3s69 Bool
3033mb6963gd0olL  (353gbobgdol) gxgddo oym  360036gmmzbs  BGH™
dwogmo, 30009 C, E 30359069006 ©s C+E 30@39006300L  3m33angduol
98O0

030bom30L, MHMI 39000 3H3969 Pool 9uBMod@GHgdol 3HMEJ30MEro
Bgdmddggdol  99dsbobdgdo, B3zgb BgzoLfisgego  Jurkat g gdOL
bBHoMJLoIbEGHMMmO o330l LoLEYIOL  33WoEgddo  bbgoalibgs
LodE0gMol MJLosEOMMO LEHMILO 063Mds300L 30MMdYdT0 Lbgoalibgs
9bGH®0gdBHgdol s BE0MILoIbEHMMO 30E9306gd0L Bgdmddggdoom.

30639 Moado h3gb Fg30Lfagargm 953969 bool s 3o@sdobgdol gi3gd@o

0b&HJONO  Jurkat  xOIEIPDY.  OMpmOE  33wJ30L  Fgrgagdowb
299m80bsMgmdL, 33569 Bool 8gdsagbgro 3md3mbrbEgdo BmdogMo

bOosb Jurkat »x®9gogdol s56GH0MJLOIBEHO 3m@Egbgoswl (bm-obs ©s
390Dl 5JEH03Md).

C  30®o00bo o6  sbgbs  bBgdmddggdol  Jurkat  wyxGggdol
3bGomJLosbEHMMo 3gMHdgbEgdoL odEH03mdsBY, E 30@¢s80bo byl wmfymdls
3bBHoMmJLoIbEGHMMO  FgHhdgbBHadol ULHMsg  5JB0gzs30sL  (39bLsgmmegdom
SOD), 53 39300mdgdwwos E 30390060l  GHm3magmow  ©50035¢ol
§o003mgdbols s, Jqlsdsdobs, MmJulosEoweo bEMgbol 0b@ablogozsgoom
©5 Lm-ob  3mI3gbLoGMOmMo  goodBHoggdom. Jurkat xGgogdol C+E
3035806900 3083¢9Jumsb gHPOHMEo 0637ds300LL Lea-0b odEogmdo
J300m©gds, Mo 990dwgds s0blbsl C  303&Hed0bol  godsbgo@®maowadgwo
9989J3H0®  HMINGBIN0E  M503ogdbY,  FoMdmddbowo E  go@sdobol
530l 3900935

33093900L 999390  ©op0bs, MHm3  mdbosgomMo  LGMgLol
306mdgddo  0b3mdomgdmwo  Jurkat  MxM9ggool  sbEGHomdbosb@mGo
39MIgbGHJOoL 5JBH03Mds 033w gds: B0 0bEIBlOgMdOL MJLosEOIMO
LEAHOILOL 30MHMBYBT0 LME-0Ls O JoBOEsDOL 5JBHOZMdS OBMmPYdS, bmenm
d0ogMg mgbosowemo LEMILOL 30MHMdIdTo  6EHOMILOIBEHWMGMO 3gMIgb-
Ag00b 5gdBH03mds J3g00©gds. 50b0dbmo A9630MHMBYOMWO ¥bs 0gmb K-
©9©300L  56BH0MJLOoIBEGHMM0  LolGIIoL  3m33gbLogoMo  5JGH035300m
Lodmoem 06F9bLogMdOL MmJuosEzoMo LEMILOL 30HMdYd0 s [yods-
0L B919620L TR MBJdIO 9dBH03MB0M 5B OEsBIL 9JEH03MdsDY 9,
d900mdo  bm-ol  0bsd@ogzsgoom  dwogmo  mJboszoMMo  LEBHMILOL
306)01090d0.
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903969 Pools s 3969 Pool LogMom™ s 35¢89d0bgdol gduBHMsd@gdo byl
hymdbgb Jurkar ¢yx®9gddo s6EH0MJLoIBEHMMO BMAY6EHIOOL sd@ogm-
00l 5939090l LMbEHMMEM F539690¢gd0ol MBYIBEY, M3 Fob3oMmMdY-
dao MBS 0gml 53 gduGH®sgBHYd0L F9dsgbanmdsdo 9gdagsco 3meody-
Bngd0ol 56@0M90350MH0 59E03md00; 390gA9©, MmJLooE0e LEMLOL
06¢gblogmds  MxMm9Egddo  IF0MPIOM©s, o3  Mo30LM035©  0f393s
3b6GH0MJLosbEHMMO B9MTG6EHJOOL 5JE03MmdOL brm®Tsdg 999500M9dsb.

93969 Bo0b godmymaowo 39d@Hobol Bgdmddngwgdom  Fyswdsols
979690096 06398060930 Jurkar Mx©Hggd0L 39w EHWSdo MmJLoEE30YOHO
LEBHOLOL 0bEYBLOgMds 30 MBOM 0BOHEIdMEs (0DBMEIM©s bem-ob ©o
395D 5JBH03MdY).

C 30@®sdobo 539000905  MJLoIEOWGO  LEGHMgLOL  0bEHIBLOgMBL
mdbosEoGmO LAHMILOL 30MHMdIdTo 0631d0MgdMwo Jurkar wxMHYEIdOL
3bBH0MJLoIbEGHMMmO BgMTIBEJOOL  5dBH03MdsL (o Bo8olosdy, mJLbos-
3BOMM0 LAHMILOL 0BEIBLOZMBL) MG FoB3OMMBIBWWO Mbs oyml C 30Es-
dobob LB o 96E0MJLoEEHMMO (5B6EH0MIO3oEYMHO) 5gdE03MdOm.

E 30@%30bo gl  fiymds  9bGHomdbosb@Gmemo  139M09bEgdool
5943H03m00L BOHIL, M3 353800900 MbEs 0gmb 53 30EHS0boL sTSE Y-
000 BHMIMBIOOW-6500035¢900L FoMdmgdbols Mbs@l. C s E 30@sdobgdols
3033gdlbol  sbGomJuobGMMo  Bgdmgdgwgds  MBEM  989dGHMOO
000mhbs, 30650056 C 30390060 690EHGMowadL E 30359060l @ogoby30L
OO FoMdmddbow GHmdmxzgHhowol Mo03swgdl, Moz BMmbzgwymals
6039 30359060L LobgMaomwo s6EOMIEOZoWMMO 9x39JGHOL  Fodmgeo-
B90sb. GgLodsdobo Jurkar Mx®ggdoL by3gMbso@eb®do sbEomduowsbEMmo
33963963900L (L, 35FODS) 59BH03MBS 390 IOMS.

303969 Psol s dfz969 Bsol 3oBgdobgdol gduE®oddgdo bganl w»Fymol
Jurkar “)x®9gddo MJbLoEsE0MG LAEMILOL 06EFIBLOZMBOL od3zgoMYdL,
653 300bgds 96E0MmJLobEHMMO BgMHAghE OOl LogmbEMmmenm 5396090-
300l dodoMnYegdoo d9830MgdoL Ggbwgbgooom.

0060365305 33 LObEHYIGOT0 (MEbow YRMYIdT0) 9bMygbrGo
0530LRWO M50350L, 19306Rs0 sHBMEOL Fobgol (NO), Mmoo 53
LobLEYIgool  3mBgMLESBOL Mool  dgdebobdgddo. NO - dogby
695J30Mw0, bsbdm3wyg Logmabwol dJmby ms30LvBOMO  MHOIO0,
H0Igoi SLOHYWIIL domEmaon® LoLEgdgddo MHgEMHMAMs©mEro Iglgb-
XOOL OMEL, JmbsfoEgmdl Myl 3OHMEOgGIMI300L, ©oRIHI6Eo-
5300, 39M396EJOOL 5JF03MdOL @S bLbgs 3HMEgLYdOL MYYsE0sd0.
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NO-b 0530LvBO-M1500035M0 dmBgdOL gomzswobfiobgdom 56 dgod-
905 dobo 0gabmMm0Mgds MX MM LobEYIGOT0 MOZ0LWYBICMOPOIOWLIMO
30039L900L gbboEIZoLsL. sTob godm B39b LggzoLfogwgom NO-U d9d33gwmds
063536 ©s  mgbosEocmo LEGHMILOL 30MHMBYd0 0b3MdOMmYdIME Jurkar
X 9090d0 Lbgoslibgs 9du@®mod®gdols s  30@30b6gd0L Bgdmddgwgdol
53mb%by.

33¢93900L 89093900050 259md0batrgmdl, (369 Rsol gdu@®agdgdo
o6 sbgbgb Bgdmgddggdst NO-U  8983ggemdsbg  o0b@osddw® Jurkat
IXHI©YOT0.

Jurkar ©)xG9EIOOL mJLoEsE0MMO  LGHMILOL 30MHMdYPYdTo  0b3Mds300l
b NO-b d99339mds 18%-0m s 33%-000  0BOHEIOMEs LETMsEIM
06¢9bLogmdols ((H20; 25 per) s dewogto (H,0, 50 pew) mdbosgom®o
LEBHOILOL 30MHMBYOT0, o3 ©V3953007dYo MBS 0gmb INOS (NO-Lobmsbals
06@MEodgwe  gmEIsL)  Towowo  FgMdbmdgemdom  mJloLEoIMo
LEAH®ILOL F0ToB .

Bool doeosbo 9duE®magBol Bgdmddggdom NO-U 899;339¢mds Jurkat
"X 60909000 1dbodzbgwwmo 930MHYdMs, 93509  Bool 3953 9Jobgdols
b99mddggdol mml NO-Ub 999339 mds Jurkat «x®ggddo IboMHIdmOo
11%-12%-00> Gmam®3 bydMEm 0bE9bLogmdol, sbigzg dawogHo mdisgorMo
LEGHOILOL  3o0MmMdYddo. Jurkat  MxMggdby  h3969 Bsob  3gd@obol
b99mgddggdobsl NO-b 899339 mds  LEGOEGHOLGH0ZMMs©  LoOdMbmo o6
0(33WgOMEs 5O 06FJHWO, o 9OF Lsdrgowm s dEwogMo mJLosE0YIMO
LEBHILOL 30HMBJOTo 0b3YdOMYdwe Jurkat MxMgEgdIo (Foym®s 20).

MmameEg  B39b0 33093900m96  godmIobotgmdl,  df30bg ool
353970bgdol gdu@®ogd@gdl bbgoolbgs 30MmMdYddo 063Mdomgdmer  Jurkat
Mx09090do NO-U 890(3390000L  Esd0w0Bs300l  890sMm9d00 Bowswo
MBsm0 Q996b0s, Mo3 393006M©ads 53 6590gdol oo s6E0MJL0IBEH MM
30396305 mb.

0obobosdg, BoBGHoMmgdMEo 33¢930L 9900l sbseoBol baggdzgw by
299m3obs  bbgoolbgs 30358069d0Ls s 39bsMgmwo gdu@®ogEHgdol
06©00300M0Ho s 3nI3gdudo 96F0MJLOBEHMOO 5JBH03MdS, o3
36033690 m356 Ml sbOHMEgdL 00  gJuEHMOJBHIOOL @S  30GEHsTobgdol
9b63H093m3GMBMYM0,  3OMEORIMS305-05LE0TNYOMIdJwo  59E0Z3MdOL
245003w0bgd0LsL s Fom35¢olobgdmwo Mbs ogml dsmo Lsd3MMbsgrm
5 3OHMBOMsdBH03M0 458mygbgdols EGmMU.

303969 Bool 9guE®agd@gdol 06@SJBHMIM0 s Lbgosalibgs 0bEgblogmdol
mgbosEoeo LEHMILOL 30HMdJdTo 0639d0Mgdwo Jurkar MxOIEIODY
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36GH0MJLoIBEGHNMMO0, 3OMEWOGIME05-85MJRM0MIIJ0 s 56GH03M3FEHM-
bOo  9539dBHJOoL  dsmzscolfjobgdom h3zgb Tgaz0dwos dsmhomm  dsm
93089605305 (96L539EHMYO0m, 33969 B0l JoBHgHobgdol gJuBHMed@l) dsom
399mggbgdsl  Lbgsolibgs Jhmbogmwo 3MmEglgdols s 9350098500l
3379665¢0mdOLS O 3OMBOWSIE0IOL OHMU.

P396 9930L(o3e9m03mbmdME 3m33¢gdudo dm@Eoglgdwyen df3569 ool
9JuEH®sgdBHgdol 0bBod@e s bbgoalibgs 0b@EIblogmdol mdlowsgom™o
LEBHOILOL 30OHMBYYT0 0b3MdOMgdmer Jurkat Mx@gEgdol Logmabeolvybs-
00bM0sBY, Gomo ©oa390a0bs Fomo 83 gduEGHModBHIO0L  9B9IEGHVIOMBOL
BOEOL Fgbodewgdemds bsdobby Jumgowsdy doyzsbol s Logmisbarol-
M65M056MdOL  BEBHVOWODs300L  ABO®  O3ETOGHMOWRMIBIEBHOOE-
Joeob (DPPC) o 1,2-35¢030@®0w-830lgsmo@eo dgs30L (DPPA) @odm-
bdgdoL LodmsEgdoo.

B39b0 3309390000 ©oEY0bEs, ®md DPPC s DPPA o3mbmdgdo o6
obgbgb  bgdmddgadsl  0bGodBmeo Jurkat MxMggdol  LogmEbarol-
MBM05B6MBsDBY.

DPPC @5 DPPA m03mlimdgdo 96083b9¢mabs o6 33wogb mdbos-
3OO0 bGHGILOL  30MMdIPPIo  0b3zdoMmPRMwo  Jurkat  YxGgEIdOL
LoamEbEolbs®m0sbMd.

303969 ool 35¢gbobgdols gduBHModdo 93wabs Lli@ s6E0MmJLoIBEH MM
999JAL - LsdMowm 0639gbLogMdOL s IogHo MmJLosE0IMo LEGMgLOL 3o-
6Hmdddo 11%-12%-00 bOEoEs Jurkat «xmg9doL Logmabewolbybs®os-
Bmdsl. DPPC s DPPA ¢03mbmdgdo 3608369wwmgbsm o6 3geroqb Jurkat
Wx90500L LOoEMELEOLBIMObMISL Lodwyswm 06EIBLOZMdOL MmdulowsEo-
MGo BGHMILOL s JoMHMdYdTo. 396 Bool JoGgbobgdols DPPC modm-
bdgdMob  3mA3ergdbo  14%-000  530gMHYOEs  3oBGIbobgdol  BbEHoMmI-
LoBGHMG 989IAL, s DPPA 03mbmdgdmsb 3mddwgdlo o6 (3300©s 50
9dbGH®sdBHoL  9BadAL  Lodmswm s dogho  mJlosommo  LGHMLOL
306Hmd70d0 0b39d0Mgdwe Jurkat Mx®9ggdol LogmEbEolvybs®osbmdsby.

058550509, 3960 330390000 oEYH0B., MMT Af3569 Bool 35@gdobgdols
9JuEH®ogdBHob 53wgbL 30GHM3OMEIIGHMOMY 5JBH03MdsL  0bGHoJGHMG s
0gbo3E0vIMO LEGHMILOL 306HMBJdJ0 0639d0M GO Jurkat »xMgEdBY.

Bool  35¢)gdobgdol 898339eo  DPPC s DPPA o3mbmdgdol  Jurcat
MROIJOND MOHM0gM ]I gdoL 890 a9 Fom0 AL, 96 MM Mwo
09006960l 30EMMGBMIM MB6JOMB IgMfydol (06EgaMoMgdol) s Bsol
399406900l 03mbmdgdologeb sdmbmagolbgagdol  (bbgsolbgs 990-
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dM9bo BgMIGHEJOOL Bgdmddggdom) d90mbggzsdo dmbsgmbywo oym
3599306700b IxH9©IdDY ©©EILOMO JBIIHOL B>BOWS.

©035030FHM0wRMmbBsGHoowdmnwob  (DPPC) s 1,2-3sedo@mo-
BbRsmoEMo 37530L (DPPA) 03mbemdgdl dbasgbo LEHGWIGHWOwmo
9605300 (LA®MIHOS LEANVOWODBPIDdS JW0gHo  I0EOHMFBMDLYEO
MOHMO0YOMIIJIO00  Wo30EMO  3EIOL  TmOob s FYodsmMo-
909dBHOMLEIGH03MNO0 MO0 YHNJI)Id0m  30OMABOWNOO MO390l
dmcol), ovdgs 960836gmgzgsbo  aoblbgeggdgdo  oskbos - DPPC-ol
96153500560, bmem DPPA-I dmbmd®onmwo bEmmd@wems sbobosmgdl,
3033wmgdummo DPPA  odmlimdgdol Hgsdo®wmo 3mb@Go  §goablbsm
39690m8o  MoMymzomos (-P-COOY), bmeem DPPC  @o3o@ol 0535360
0MLYOME0 JMEobol bsdmo Fgoegl Gemym®g westymagoo (-P-COOY) sbggg
©@s9dom (N) ¢d6gdL. Fqlododolo, Y000 XRMBOL Jodem9dgwo
DPPC 03mbmdgdo mamm s@30ws@ MMm0gmhoddggdgb modymgodso
@©3MbGHM (Z 3m@gbaoswo) Jurcat wxmggdol  dgdMBIR™, Mo
ILEMMEYds 33569 hool 35@gbobgdol DPPC o3mbmdgdomsb 3¢md3wrgdisdo
b6GH0MJLoIBEBHMMO gB9dGHOL  FodwogMgdom ™mEmO3g GHodob MxMIEIdTdo
(85806 HmEgbsg DPPA ¢003mbmdgdo bgal mfigmdab 35¢gbobgdol 939d@ob
FgbLEBHGOSL).

0Y) 2530m35¢olfobgdm, MM Jurcat mx©mgEgdl 99sMgd0m Fs0swo
D930 YOMHYMR0M0s FbE0  sbolosmgdL, ologgdos, Gmd DPPC
@o3mbmdgdo  MBROM 5EI0WSE MOMMN0YMHMJI)gdgb Jurcat »xM9gdEb,
3000609 DPPA o3mbmdgdo. Bggbo 33wq30L 8909390006 godmdobs-
MgemdL, Gmd DPPC  @o03mbmdgdmsb 3mddwmgdbo  bool df3:6g Bools
359bobgdol 5JE0gmdsL 0bGodBHwe Jurkat mx®ggddo (12%-om), bmeom
DPPA 03mlimdgdmsb 3083¢gdlo L@odob@oldwemao LatHdmbm o6 (33e00l
03969 Bool 353 gbobgdol  gu39dBHL 0b6GHedBH«G  Jurkat  mxG9gdDY.
Lbgoolibgs Mg1080L mJloszoMMo LEHMGLOL 30OHMdIdI0 063MdOMYdIM
Jurkat «yxMg@gddo (3969 Boob 35¢gbobgdol gi39d@EHo 10%-12%-000 0bOEYds
DPPC @03mbmdgdomsb 3mddmgdbdo s LEGo@obEozm®me© Lboeowmbmo o6
03305 DPPA ¢003mbimdgdmsb 3003¢gdudo.

B3gbo 33930l F99ad0©Ib  298MmBEOBIMYMBL, MM  o3MmLMIYRL
89mdeos §3969 B0l 35@gbobgdol dombgmfigzsmdol s MgMs30wwro

9B9IHOL QoYX MOILMBo.

33w930L 99009y 9&e3bg B39b FggzoLfogangm (3969 Bsol 39@Hgbobgdol
9uEH®ogdBHob  B9IGHMBMdL  3eobozsdo, Gobmgolsg gdsdmgoygbgor 9f3569

Bool  Camellia sinensis L gmom@gdo©sb Lsds®omggwmdo @sdbo@gdreo
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UEGHBIOGHOBOOPM™o  gJuEB®SIBHO  ,»,3°09E0bo”,  G™Igog  9goEsgL
3539bobgdol 30%-U. ,,3589wEH0bob“ gBmo B0 8goisgl df3s6g Bools Camellia
sinensis L gmm@gd0@sb sdbogdoye 100 dp-b 88Gee gdb&eaddb.

33930L 3mbo399900056 253md0bstgmdl, MM Jglifogerow Joengddo,
GMIwgdo3 009d©bgb 3969 Bool gduBHGedBL 3M935M9G0  35dguEobol
Loboo, 0omm L EEdo  259m3wobs  KsbIOMIMdOL  LoghHomm
9MTMmgmdoL  gordxmdILeMds, bbgrmeol dobol 1-1.9 33-000 ©odgg0mgds
(050> 0L 4 Joeob - 1 33-0m, 3 Joewb - 1.5 33-0m, 1 Joeb - 1.9 33-®, 3
353096@L Lbgmemol dsliol ©sd3900090s 56 IB0JLOMS) .

930939 IgLfogeom 35309639080 oxodboM®s OGO bg3z0L
05439000905 - LobGmememo (693> Jggom®gdmos 8-10 9O G Mwom, 35806
OMEYbsg  osLGHMWNMo  {iBg3s  Jzgomgdms - 3-5 ghmgmwoom.
30 GH9m0Mo {16930L ©ogd3g0mgds ghmol dbMog  9630HMBYdMo Fgodergds
oymb bbgmeol dsbol ©sgd3903Jo0m, bmeem dgmMgl dbMog - df3s6g Bsols
303mBHgbbommo  gx3gd@om, Mg 3obo3ommdgdmmos  df39bg  Bool
3bBH0MJLoIbEGHMMO, 9BF0BMIBOO 5JBH03MB0M s WO30EMHO (33Ol
69329 5300L MbsGom.

Lo3mbEGHOMM™  xamxzol  Joergddo ULbgmeol dsbol  odzgomads ©s
3O G9gMomeo §6930L (330930 sxz0JLoMGdIMYWO 56 0ym.
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3336900

1. 953569 Bool gduE®ad@gdo (3969 Bsol LogMmm gdu@®ed@o, (3969
Bool  3oBgbobgdo, d)3569 B0l 39dBHobo) A9TMIgE0bal  4sBLbgeggd o
980360 06GJH0® Jurkat ©xO9©EIdDY:

- 993569 Boob Loghomm gdudeod@o s dfz0bg Bool  3o@gbobgdol
9JuEH®ogdBHo 96 539696 30EGHMEMJLOIMNG MZoLYdJOL, MBGMM Tg@os, Af396g
Bool 3oBgbobgdol gduB®ed@o 93wgbl dsbGHodmwomadge 939d@L Jurkat
X M90900L 3OHM0xgMs300L 063bLogMdsHy s 3608369wm3bs BHOL
Mx09700L 3OHMEOoRIM300L MbIL;

- 003569 B0l 3gdBHobo 93wwgbl LLE FoBA™EA™MJLOIMNG IBIJAL o
ofj39300s Jurkat x®ggdol 3HME0ggMo300L 06EIBELOZMBOL o390 YO
@95 33m3BHMBoL 06¢gbLog03530sL (gl MFymdl sdswo 3MHMEOGBIMms300L
09mbg % H39gd0L Momabmdols 30%-00m BMHEL).

2. 33969 Bool guBH®ogdBHgdo (853569 Bool LagMomm gduGMad@o, df3969
Bools  3sBgbobgdo, 8f)3s6g Bosoll 3gd@obo) godmogmobgl asblibgzsggdwo
9989d30 Lodsem 06¢gblogmdols s dwogho mJboszon®o bGHMLOL
306mdg0d0 (H20, 25 pew, 50 pew) 06379d0Mgdwen Jurkat «x69gogdbyg: 953569
Bool Loghomm gdu@®oddl ao9bbos LylBo, bmem df3569 Bsols 3sEHgbobgdol
99bE®s3IBL - dogMo 3OHMEO0BIM 305 3sbBH0INEoMmYdIO,
3b6GH053m3@GMBMM0 989dBH0; §3569 Bsol 3933060 MmMIEs 6 bobolomgds
36OHMMIRIO30-5LEGH0IM0MJIIo 9BIIGHIOMBOM, BoMsd 53wgbl Lbd
b6BH053m3@GMBMEG  9x39JAL  mJbosgon®o LG  JoHMdYdTO
0631006090 Jurkat «)x®9gogdby.

3. 33969 Bool gduE®odBHgool 30GHM3OHMEIIGHMONO, FOHMEORIMS305-
3obBH0INOMmYPOIWo  5JBH03MdS  MJboOE0YHO  LEHMgLOL  3JoOHMdYBTO
0639806900 Jurkat Mx®ggdbg 2o630HMdGOMEos 58 9JuE®dEgdol
9bBH0M>0Io MmO,  MYRMIJdoL  BEGHoMmJLoBEGMMO  B39gMIY6EHIOOL
39BH03%E0olL Wbstoom.

4. 9f356g Bsob gduB®adBgool Jurkat vxmagddo NO-U 89933390 MdOL
30699300l MBsM0 25630009005 Fs0 SBEHOMOOIIWMEO 5gE03MdOM:
0gboOEOOO bLGHMILOL 30MHMBYPIF0 0b3dOMYdwe Jurkat »)xHgEgddo Boob
do0s60 gduEHMed@ol bgdmddgwogdoo NO-b 899339wwmds dbodgbgarme
930MH©gdMEs, 993569 Bool 39¢gdobgdol Bgdmddggdolsl - d30M©gdMms
11%-12%-om, bemwo 3356y Bsob  3gd@obol  bgdmgdggdolsl  NO-U
389933390005 bAHSGHOLEHO3MMO® LoOfdMbm® O 033WIPMEPS s MRdS
®JLos30MMO LEHMGLOLIMZOL EsTsbILOsMIdYE MBIy (118%, 130%).
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5. @o3mbmdgdo Lgwgdsomcdo BOHEosb 3569 Bl 35@gbobgdol
3Mm@9J30 989dGL mJLoIEoMMmo bGHMILOL 30HMdZdTo 063mdOoMgdM
Jurkat  xMggdby: DPPC  @odmbmdgdo  9(3:69 Bool  3o@gbobgdols
3033wgdudo 14%-000 530y gdEbIb  35¢bobgdol oGm3OHM™mEgIGMO M
989JAL; DPPA 03mbmdgdo 9(3s69 Boob 35¢gbobgd@eb 3:m33amgdudo o6
3300bab 59 gJuBH®odBHol 989dAL Lodmom s Iogho MmJLosE0IM0
LEHOILOL 306MHmd9ddo 063100690 Jurkat R MJOJOOL
LoamEbeolvBs®m0sbMdBY.

6. JoOomwo  FoMdmdmdol  3oBgbobgdol  89di3wmgwo  df396g hools
9Ju&H®sgdBHo bgwb »fgmdl Lodbmdbgl ddmbyg 353096¢d0L Lbgweols dsbols
©593903905L s 30390 BHgbbool 3mEMgdosb.

693396530980

1. 33969 Bsol 9dbBH®odGHgdol 0bEod@vMo s Lbgasbbgs 0b@gblogmdols
mdbosEoMGmO LEHMILOL 306MHMdJPI0 0639d0MJdMwo Jurkar MxMYLIOBY
3bBH0MJLoIBEGHMMO, FOHMEWOBIMHE05-B5MJRME0MIIG0 S 56EH03M3EHM-
Do 9539JAHJOoL  domzoolifjobgdom B3zgb Tgagodwos dsmfiomo  dosom
9308965309 (96L53EHMIOd0m, 33969 B0l JoBHgbobgdol gfuBHMed@l) dsom
390mygbgdsls  bbgoolibgs  JOmbogmmo  3Mm3glgdols s  H935YdIOOL
93996065 MdOoLS s 3OMBOES3EH030L OMU.

2. @w03mbemdgbols df3569 3ol 3oGgbobgdol g89d@Eol godsdeogmadgwo
19 9d309960 5dEH03MBOL Fomzsoliobgdom M93:mabsEosl 39fazd dsmo
99993960 d9mH3930L 085609 gd00 333900l 2o3Mdgegdsls.

3. ©93009605305L 310930 JoMmyo FoMmdmdmdol 3Jo@Egbobgdols d90-
33wgwo 33969 Bsol gdbBMogdBHob ,399geEGH0bol” 4o8mygbgdsl Lodlwydbol
9Jmbg 35309639080 ULbgmwol dsbol  ©sg3903gdsL s  3039MGHIEBoOl
30699300l doBbboom.
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Introduction
Relevance of the topic

The World Health Organization considers health as a combination of
physical, spiritual and social well-being, however, health is perceived as
the absence of disease. Despite the use of modern technologies, including
proteomix and genomics, in recent years, pathogenesis of many complex
diseases remains undefined and their research is relevant and important.
An active study of complex diseases is underway, it includes chronic
diseases (tumors, cardiovascular disorders, viral infections), age-related,
reproductive and genetic problems.Studies are integrated and modern
immunological, biochemical, biophysical and genetic studies are widely
used to learn the problem at the cellular and molecular level.

In the developed countries non-contagious diseases (NCD) are the
main causes of mortality and disabilities and are about 63%. In the United
States, 7 out of 10 deaths are caused by non-contagious diseases,and one
out of every 2 people has some chronic illness. Moreover, every year
about 36 million people die from non-infectious diseases, including 9
million at the age of 60, which causes great socio-economic damage to
each country, especially in the developed countries. 96% of deaths in
Georgia are caused by non-infectious diseases and trauma, and among the
causes of death 75% are cardiovascular diseases.

According to The World Health Organization’s evaluation, in the
nearest 10 years, 388 million people will die from non-contagious
diseases. By 2020, the share of deaths caused by NCD will increase and
will be up to 60% in the world and 80% in Europe.

The main cause of the chronical NCD is a chronical inflammation.
From the 80s of the 20th century, a rapid change of lifestyle, which
comes out with the changes in the diet, easy accessibility to antibiotics
and corticosteroids, persistent stress and altered living conditions, causes
a violation of the homeostasis in the organism, which may be a good
reason of transformation of the acute inflammation into the chronic one.
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The inflammation cannot be treated with the uncontrolled use of the
anti-inflammatory drugs; it will only make the condition worse. On the
contrary, the latter is a significant threat to the organism, because it acts
as a chronic, long-term stress activator.

Immune system can successfully handle a rapid, intense threat and not
long, chronic stimulation. Immune system does not react successfully to
antigen, chemical, physical and nutrition activists, which is accompanied
by proinflaimmatory markers progressive growth. Permanent stress
factors of modern life style keep the immune and the central nervous
system in constant state of activity, which increases the vulnerability of
chronic illness

Over the last 15 years the scientists’ main attention is being gained by
natural compounds with with antioxidant properties (Propolis extract,
various herbal products - citrus hesperidine, tea polyphenols, red grape
extract, etc. (Hosseinimehr SJ, 2009, Guo S, 2010)), that have the ability
to regulate the activity of the immune cells. The protective activity of
vegetable compounds is due to high content of bioactive antioxidant and
immunomodulating agents. On the basis of natural drugs’ comparison, it
is now possible to select new effective complexes that protect healthy
tissues from damage.

Our attention was attracted by Georgian tea with its natural
extracts.The biologically active substances allocated from these extracts
are characterized by antioxidant, immunomodulating, antibacterial,
antiviral, anti-cancerous properties, and are used for treating various
chronic diseases (Hosseinimehr SJ, et al., 2009, Yang M, 1997, Tanaka T,
2000 Tanaka T, 1997, Tirkey N, 2005). We examined the tangerine
extract that has shown the abbility of carbohydrate, lipid and oxidative
metabolism correction and abdominal fat and body mass reduction
(experimental and clinical studies) (Sikharulidze M et al, 2005.
Sikharulidze M.D. et al, 2006, T. Chanadiri, 2005, Dabrundashvili N. G.,
et al.,.2010).

Natural polyphenols are widely known vegetable origin compounds
that contain phenol. Flavonoids are the most important family of
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polyphenols, that are widely used in traditional medicine, inflammatory,
cardiovascular, cancer, and other diseases [Di Carlo, et al., 2007; Arts,
I.C,, 2008; Asensi, M., et al., 2011]. Over the last 15 years the scientists’
attention is captured on the natural compounds (propolis extract, citrus
hesperidine, tea polyphenol compounds, red grapes extract etc.)
[Hosseinimehr SJ, et al., 2009]. The studies are focused on the
identification of polymers with their new effective pharmacological
properties and the study of their molecular mechanisms. In spite of its
high recreational properties, phenolic compounds in the form of
nutrients do not provide their sufficient concentration in the body for the
manifestation of necessary systemic therapeutic effects. Low solubility in
the water, poor absorption and widespread and fast metabolism induces
low vitality and therapeutic efficiency of oral polyphenols [Chen, J., et al.,
2003]. Solving these problems and creating various pharmaceutical
preparations from phenolic compounds can be used by different
approaches (for example, by implemention of cyclodextrin complexes
[Mulholland, P.J., et al., 2001; Pralhad, T.], simple emulsions, gels, lipid
nanoparticles [Barras, A, et al,2009, Ragelle, H., et al, 2012] or
liposomes [Yuan, Z.P., et al. 2006, Seguin, J., et al., 2013]), which provides
them with stabilization and increase the bioavailability. A number of
studies are dedicated to the use of nanotechnologies to increase efficiency
of polyphenols [Khushnud, T., Mousa, S.A., 2013].

The project is intended to study the protein activity of these
compounds (separately and together), to select their optimal doses and to
create a high efficiency complex.

Jurkat type human lymphoblothoid T-cells are the models for
studying apoptotic mechanisms and for analyzing the ineffective or
intolerant exposure of the drugs at apoptosis.The inducing signals of
apoptosis can be divided into two main groups: 1.The first cause the
formation of death signal complex in the cytoplasmic part of the receptor,
leading to the direct activation of the protease caspase cascade responsible
for the cell death; 2. The second release the apoptagene proteins
(Cytochrome C pieces) from the mitochondria right at the begining.
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However, in the form of exceptions, there are cells in which the apoptotic
signals are initiated by death receptors,that induce the cell death in a
mitochondrio-dependent way.The Jurkat cells belong to this unique
category (Song R. et al, 2004). As it is shown in the studies, the
mechanisms of the radio-induced apotosis are directly related to apoptotic
functions of mitochondria.

Thus, the model of Jurkat Cells will enable us to carry out simplified
screening and primary selection of compounds with potentially
protective action.We will have the ability to determine the dependence
of the effect of these compounds on their concentration, which is very
important, as with increasing the concentration of compounds that
regulate the intensity of the apoptosis, as a rule, in the culture of cells, the
share of apoptotic cells is changed,however, a higher level of dosage
above certain critical limits leads to the abundance of necrotic cells.
Also,it should be noted that in the Jurkat cell culture, as the dose-
dependent response analysis showed,the concentrations of active
compounds, which are sufficient for in vitro apoptosis, corresponds the
optimal concentration for the apoptosis in vivo induction. (Meyn RE,
1995).

The goal of the research: Evaluation of efficiency of natural origin
protectors and creating a complex compound with optimal protective
activity,and study in experimental cell model systems.

The Research tasks:

In order to study the protective activity of plant extracts in
experimental models of oxidative stress on Jurkat cell culture, the
following studies are planned:

1 Modeling the different intensivity oxidative stress on Jurkat cell
culture and Jurkat cells viability assessment using the MTT test.

2 Calculating the apoptosis rate on oxidative stress models on Jurkat
cells culture.
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3 Determining an antioxidant potential on oxidative stress models on
Jurkat cell culture (according too
and SOD activity).

4 Determining the content of the nitrogen stress on the oxidative
stress models on the Jurkat cell culture.

5. Evaluation of cytoprotective activity of plant extracts on oxidative
stress models on Jurkat cell culture (the life expectancy, antioxidant
potential, fluid nitrogen content and appoptosis indicator).

6 Creating a complex with antioxidant activity with optimal activity
from the studied compounds.

7. Statistical processing of the material. Developing recommendations
on the use of radio-protective complex. Preparing the project report.

Scientific news of the thesis::

1. Cytoprotective activity of various green tea extracts has been

studied and evaluated for the first time using the MTT test,

according to the results of apoptosis and instantaneous cytometrics,

proliferation-stimulating and anti-inflammatory activity differs from

different components of green tea.

2. The correlation between the proliferation-stimulating and anti-

inflammatory activity of the green tea extracts and their antioxidant

activity has been revealed.

3. DPPC and DPPA liposomes are used for the first time in green tea
catechins complex, selection efficiency of liposomes has been studied.

The main provisions of the thesis:

1.Different effects of the green tea extracts (green tea ordinary extract,
green tea catechins, green tea pectin)have been shown on the incubated
Jurkat cells in the conditions of intact and oxidative stress:

2. Among the studied green tea extrates, the catechins are characterized
by the most prolonged cytoprotective antipyoptotic activity.
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3. The pectin, which is set out from the green tea, does not reveal the
proportion-stimulating activity, but has a weak anti-inflammatory
activity.

4. Cytoprotective, proliferation-stimulating activity of green tea extracts
in the condition of oxidative stress on the incubated Jurkat cells is due to
the ability to activate anti-radical, cell antioxidant enzymes of these
extracts.

5. The liposomes increase the protective effect of green tea catechin on
selective jurkat cells in oxidative stress: DPPC liposomes in the green tea
catechins complex strengthened the ceutrine cytoprotective effect; DPPA
liposomes in the complex with green tea catechins have not been
replaced by the effect of this extract on sustainable Jurkat cells in the
conditions of moderate and strong oxidative stress.

6. The green tea extract with the catechin replacement helps the patients
with obesity reduce weight loss and hypertension correction.

Practical value of the work:

1. Based on the studies, the antioxidant, proliferation-regulating and anti-
inflammatory activity on Jurkar cells in the conditions of intact and
intense oxidative stress of green tea extract have been established.

2. The selection effect of different liposomes has been revealed on the
Jurkar cells in the intact and different intensity oxidative stress on the
activity of green tea catechins

3. The Georgian catechin enriched green tea "Camelton" was found to be
effective for weight loss in patients with obesity as well as the correction
of hypertension

Publication: on the subject of dissertation 6 scientific works were published

The volume and structure of the thesis: the doctoral thesis includes the
following chapters: introduction, 3 chapters (the review of literature,
materials and research methods, results of the study), discussion of results,
conclusions, practical recommendations and the list of the literature used.
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The doctoral thesis is set out on the 148 printed pages. The thesis is
illustrated with: 8 tables, 20 figures,the list of medicine quotes containing 203
sources.

Literature Review
Vegetable polyphenolic compounds

Many evidence has been accumulated to prove the role of the reactive
oxygen compounds (ROS) and other oxidants in the development of
various diseases.The human body has its own antioxidant protection
mechanisms that provide stabilization or inactivation [Nunes PX, et al.,
2012] of free radicals and provide antimutagenic, anticarcinogenic
protection, regulate the processes of aging [Gulcin I, 2012; et al., 2011].
But the antioxidant system is often not enough to prevent or stop
pathological shifts, which causes the need of using the exogenous. In the
different nosologies,the oxidative stress is characterized by "deficit" of
natural enzymatic and non-fermented antioxidant systems, which
requires the use of exogenous non-fermented antioxidants.

Based on the above, the science were focused on considering the
possibility of the use of antioxidant compounds for the prevention and
treatment of various diseases and for the maintenance of human health
[Halliwell B, Gutteridge JMC., 1981].

Green tea catechins

In the last few years green tea has attracted attention because of its
health benefits and skills of prevention of various pathologies (cancer,
obesity, etc).This circumstance has resulted in rapid growth of tea
consumption by both patient and healthy population, and also, due to the
ingredients in the green tea extract,its inclusion in various feeding
supplements, in multivitamin complexes.
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Tea polyphenols have a positive pharmacological activity. It is
commonly accepted and widely thought that the polyphenol enriched
diet is important to fill the deficiencies of the components of the
endogenous antioxidant system of the organism, especially in the elderly
age. Therefore, green tea polyphenols are considered as agents with
therapeutic effect, and have the ability to prevent many diseases,
including obesity.

Liposomes

In spite of its high recreational properties, taking phenolic compounds
as food preservatives doesn’t provide their sufficient concentration in
the body,that may manifest necessary systemic therapeutic . Low
solubility in the water, poor absorption and widespread and fast
metabolism induces low vitality and therapeutic efficiency of oral
polyphenols [Chen, ], et al., 2003 Solving these problems and creating
different pharmaceutical preparations from phenolic compounds can be
done by implementing different approaches,which will ensure their
stabilization and increase bioavailability.

Liposomes are able to increase the solubility and stability of
polyphenols, which should be the prerequisite for their bioavailability
and therapeutic benefits.

There is an opinion that new polyphenols containing preparations are
going to improve the clinical efficiency of polyphenols and will be widely
used in the treatment and prevention of various diseases.

Research material and methods
Green tea extract

Green tea extract (23% ordinary green tea extract and 80%
containing polyphenol) was prepared from the Camellia sinensis L. leaves
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(,Kolkheti 93%). The chemical composition of the leaves was determined
by the use of common biochemical analytical methods.

Cell culture

Studies will be conducted on a human leukemia transformed mature
T-cells (Jurkat cells) (DSMZ-Deutshe Sammulung von Mikroorganismen
und Zellkulturen (Germania)). The cell cultivation will be carried out
under standard conditions

A human leukemia transformed mature T-cells (Jurkat cells, taken
from the blood of a 14-year-old boy suffering from leukemia in 1970) are
widely used to study the signaling pathways of T-lymphocytes.

Jurkat cells multiplicated in the standard conditions of bioactive area
RPMI 640 (GIBSO), inactivated embryonic calf serum (Sigma), L-
glutamine (4dM), in penicillin (100 mg / ml) and streptomycin (100 ml /
ml) suspension at 37° C, a humidity of 5% in COZ2-containing
environment. We conducted experiments on concentrations of cells 0,3 -
0,6 x 106 cells on 1ml incubation area.

Modeling of apoptosis, induced with the oxidative stress: In order to
model the apoptosis,induced with the oxidative stress, 30% hydrogen
peroxide will be added to cell incubation suspension (H202) (Sigma) with
dosages at 10 uM , 25 pM , 50 pM , 100 pM. The incubation will last 4, 6,
8 and 24 hours.

In order to state the cytotoxicity of of various antioxidant drugs
(Vitamin C, vitamin E, C + E vitamins complexes and green tea and its
extracts(green tea ordinary extract, green tea catechins and green tea
pectin) ), we have added the dosages of C and E vitamins and C + E
vitamins complex in the incubation area of cells:0,017pg / 100 microliter
C, E and C + E vitamins suspension, 0,3 pg / 100 microliter green tea
suspension and 2,5 dy / 100 microliter green tea catechins and green tea
pectin suspension. The incubation lasted 24 hours.

Preparation of DPPC and DPPA liposomes: Two types of
phospholipids were used to prepare liposomes:dipalmitoyl phosphatidic
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acid- DPPA (L-a —Phosphatidic Acid, Dipalmitoyl-Sodium Salt,
dipalmitoyl = phosphatidic ~acid -), its chemical formula is
accordinglyCssHesOsP-Na ™ and molecular weight is 648, C / molAs for
the second lipid, it is dipalmitoyl phosphatidylcholine DPPC (L-a-
Phosphatidylcholine, Dipalmitoyl - dipalmitoyl phosphatidylcholine)
(figure 8), its chemical formula is Cs«0HsNOsP (DPPC) and molecular
weight is - 734.039 , C / molAs.

The nanoparticles were prepared in the presence of different
concentrations of green tea polyphenols.

The Assessment of the cells proliferation (life capacity) was held
under the MTT test: We shall add Jurkat cells (100 mL of 30 ml
suspension) to 3- (4,5-dimethyltazole 2) -2,5-diphenyltrastolol bromide)
(Sigma) solution and and incubate during 4 hours at 37°C-%g in 5%
CO2-0b conditions. After the incubation we shall carefully take the
supernatant. We shall add 100 % dimethylsulfoxide (DMSO) (in the
amount of 100 ml.)solvent to the sediment. The absorption will be
measured in the spectrophotometer of the wavelength of 570 nm.

Specification of the the intensity of apoptosis: In order to determine
the intensity of apoptosis, we calculated the number of cells with low
proliferation intensity using the Ki formua: Ki =1-K (Where K - is a
proliferation coefficient).

Antioxidant enzymes — catalase and superoxide-dysmusine activity :
The activity of the antioxidant enzymes — catalase and superoxide-
dysmusine was defined using the spectrophotometric method.

Determining the contents of NO in the Jurkat cells: We determined
the contents of NO in the Jurkat cells spectrophotometrically,according
to the products of its dissolution NO3 - and NO2 using the Griess
.reaction

Determining the mitochondrial membrane potential of Jurkat cells
(A): In the cell culture the mitochondrial membrane potential’'s(AW-U )
importance was determined by the cytometric method,using the
Lipophilic cationic sample 3,3'-dihexyloxacarbocyanine iodide.
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The effectivenessof the drug "Camelphine" prepared from green tea
extract for body mass correction in female patients

The preparation Camille, prepared from Camellia sinensis L green tea
extract ,contains 30% of catechins. The 1 pill of “Camefine’contains 100
mg of dried extract made from Camellia sinensis L.

Lipoprotein and triglycemia in the blood helps the intensification of
thermogenesis and the body mass loss.

Statistical analysis of results

The statistical analysis of the results was conducted with SPSS
(version 10.0) software package.The average values and average margins
of standard values were calculated. The difference between groups was
evaluated by “Student” t-criterion. The statistical reliability was defined
by P <0,05n all cases .

Research results and review

The purpose of the present work was the evaluation of efficiency
of natural origin extracts and creation of complex compounds with
optimal protective activity in experimental cell modeling systems.Our
research was conducted on green tea extract. To evaluate the protective
activity of plant extracts on experimental models of oxidative stress of
Jurkat cells , we studied the impact of green tea extracts on the lifespan
of Jurkat cells, antioxidant enzyme (catalase and SOD) activity,nitrogen
content and intensity of apoptosis.Based on the obtained results, we
assessed the cytoprotective potential of various extratsWe have
researched green tea extract's protective activity compared to Vidamin C
and E activity.

In a different intensity oxidative stress conditions over different time
period (4 hrs., 6 hrs., 8 hrs., and 24 hours),while studying the vitality of
the incubated Jurkat cells,we found out that the vitality of the intact
Jurkat cells sharply increases during the first 6 hours, which is related to
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the multiplication of cells later with the prolongation of the incubation
period (including 24 hours) the viability of the cells varies and
statistically does not differ from the characteristic of the first 6 hr period.

In the conditions of different intensity of oxidative stress (H202
concentrations of 100 pM and 50 pM)the vitality of the incubated Jurkat
cells gradually decreases during the prolonged incubation and after 24 hr
incubation decreases dose-dependently (30% of H202 concentration at
50 pM, or reaches nol (every cell dies) H20: concentration at 100
pUM.These results are caused by cytotoxic activity of hydrogen peroxidelt
should be noted that in the low intensity oxidative stress conditions
(concentrations of H2O2 with 25 pL and 10 pL) the vitality of the
incubated Jurkat cells slightly reduces during the first 8 hrs, and then
begins to decrease and after the 24-hour incubation gets lower than 43%
and 56% lower of the control indicators (figure 9). That is, low doses of
hydrogen peroxide (10 pL, 25 uL. H202) reveals cytotoxicity after 8 hours
of exposure.Later we studied the contents of our selected compounds in
the medium and strong intensity of the oxidative stress (H20225 p L 50 p
L) in incubated Jurkat cells. In the incubation conditions of Jurkat cells
with the hydrogen peroxide, the percentage of cells with low
proliferation capacities increased (40% and 57%, respectively), which
indicates the intensification of apoptosis in oxidative stress in these
regimes.In order to evaluate the protective activity of the the green tea
extract and vitamins in the oxidative stress conditions towards the
incubated Jurkat cells first first of all, we studied their impact on intact
Jurkat cells' vitality(MTT test results)

As a result of research, C, E vitamins showed a weak cytotoxic effect,
while the C + E vitamin complex did not show a cytoxic effect on intact
Jurkat cells,which demonstrates the viability and low proliferation of
cells(apoptotic) cells with minor changes.

In the conditions of the medium intensity and strong oxidative stress
(H20250 pl) after separately adding theC and E vitamins to the incubated
Jurkat cells’ area,the protective effect of C and E vitamins on the the
Jurkat cells’ vitality was not mentioned, but after adding C and E vitamin
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complex, the weak protective edition of this complex was observed in the
strong oxidative stress confitions.In addition, the conditions of incubation
of the Jurkat cells with hydrogen peroxide(25 and 50 pl) ,after adding C,
E and C+E vitamins the percentage content of apoptotic (with low
proliferation) cells was subtracted (especially C + E vitamins complex)
(table 5), It shows that vitamins containing antioxidant properties have a
weak protective effect from harmful effects of oxidative stress on Jurkat
cells.

Green tea extracts (green tea common extract, green tea catechins,
green tea pectin) have different effects on intact Jurkat cells. Green tea
extract and green tea catechins extract does not show cytotoxic
properties, moreover, green tea catechin extract reveals the stimulating
effect on the intensity of proliferation of Jurkat cells, Significantly
increases the level of proliferation of cells, while the green tea pectin has
a weak cytotoxic effect and has led to the decrease in intensity of
proliferation of Jurkat cells and intensification of apoptosis (helped to
increase the number of the low-proliferation cells by 30%).In conditions
of medium intensity and strong oxidative stress (H202 25 pl, 50 pl) after
adding the green tea extract into the incubated Jurkat cells’ incubational
area a weak cytoprotective , proliferation stimulating effect has been
detected under conditions of oxidative stress(H20225 pl) . The green tea
catechin extract has shown intensified cytoprotective effect on incubated
Jurkat cells in an average and strong oxidative stress conditions,and green
tea pectin did not have any influence on the junkat cell proliferation in
the conditions of weak and strong oxidative stress, but showed weak
antiapoptotic activity time the number of apoptotic cells decreased by
10% and 25%, instead of 40% and 57%.

Therefore, we can conclude that the green tea extract has a weak and
the green tea catechins - a strong proliferation of stimulating,
antiypopotoxic activity. Green tea pecktin does not have proliferate-
stimulating effectiveness, but reveals a weak antiapoptotic effect on the
incubated Jurkat cells in the conditions of oxidative stress
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This conclusion is confirmed by the results of studies conducted by
cytometric method. After adding green tea extract(ordinary extract and
catechin extract) to the Jurkat cells’ incubational area(intactive as well
asin the different oxidative stress intensity conditions) helped increas
the cell proliferation level (tea catechins extract restored the proliferation
of Jurkat cells with low intensity oxidative stress up to 98%).Adding
green tea pectin extract caused the reduction of intractive Jurkat cells'
proliferation capacity by 30%; at the same time, pectin showed cells
protection activity (30%) in both regimes of the incubation in the of
oxidative stress conditions.

After analyzing the conducted studies we can make a conclusion, that
green tea extracts have different impacts on the intact Jurkat cells in the
intact and oxidative stress conditions. The extracts of green tea and
catechins have a strong antiapoptotic, proliferation stimulating effect on
the incubated Junkat cells in intact and oxidative stress conditions,while
green tea pectin reveals cytotoxicity, intactand weak cytoprotective,
antiapoptotic effect on the incubated Jurkat cells in oxidative stress
conditions. It should also be noted that the effects of green tea
components (catechins) were significantly stronger than the effect of
vitamin C and C + E vitamin complexes. In order to detect the protective
impacts of green tea extracts, we studied the changes in the antioxidant
protection system of Jurkat cells with oxidative stress of different strength
under the impact of various extracts and antioxidant vitamins.

First of all, we studied the effects of green tea and vitamins on the
intact Jurkat cells. As a result of research , the components of green tea
increase the antioxidant potential of Jurkat cells (SOD and catalysis
activity).

Vitamin C had no effect on the activity of antioxidant enzymes of
Jurkat cells, vitamin E helped quick activation of antioxidant enzymes
(especially SOD), Which is due to the tocopherol radical formation of E
vitamin, and, therefore, intensification of oxidative stress and activating
the SOD's compensation. During the incubation of Jurkat cells C + E
vitamins complex, SOD activity is reduced, which can be explained by
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the neutralization effect of vitamin C due to the disintegration of vitamin
E produced on the tocopherol radicals.

Studies have shown that the activity of the incubated junkat cells’
antioxidant enzymes changes in the conditions of oxidative stress: in the
conditions of low intensity oxidative stress, activity of SOD and cataracts
increases and the activity of antioxidant enzymes decreases with strong
oxidative stress. This should be conditioned by the compulsive activation
of the cell antioxidant system under conditions of oxidative stress of
average intensity and hydrogen peroxide activity in the catalytic activity
and in the absence of further SOD in the conditions of strong oxidative
stress.

Extracts of green tea and green tea and catechins decrease the
activation of antioxidant enzymes to the level of control indicators in
Jurkar cells, which should be conditioned by antiradical activity of
polymenols within these extracts; as a result, intensity of oxidative stress
decreased in the cells, which in itself led to the reduction of the activity
of antioxidant fermentation.The intensity of oxidative stress in the
culture of Jurkar cells with hydrogen peroxide increased under the
impact of the green tea extract (increasing the activity of SOD and
catalysis).

C vitamin lowered the intensity of the oxidative stress and the activity
of antioxidant enzymes (and therefore the intensity of oxidative stress) of
the incubated Jurkar cells, which should be due to the weak antioxidant
activity of vitamin C.

E vitamine helped increase the activity of antioxidant enzymes, which
should be associated with the ability to produce additional vitamin
capsules of this vitamin. The antioxidant effect of the C and E vitamins
combined complex was more effective, as the vitamin C neutralizes the
tocopherol radicals produced during the oxidation of E vitamin, which
ensures the identification of both the synthetic antiviral effect of both
vitamins.Accordingly, the activity of the antioxidant enzymes (SOD,
catalaza) in Jurkar cells supernatant was reduced.
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Extracts of green tea and green tea catechins help decrease the
intensity of oxidative stress in the jurkar cells, which results in decrease
antioxidant enzymes. The role of endogenous free radical, free nitrogen
rust (NO) is notable in live systems (living cells) in the homeostasis
regulation mechanisms of these systems. NO - is a very reactive, short-
lived free radical that performs the role of retrograde messenger in
biological systems, participates in regulating cell proliferation,
differentiation, activation of enzymes and other processes. Considering
free radical nature of NO, it can not be ignored when discussing free
radical processes in cell systems. This is why we studied the NO content
in intact and oxidative stress conditions in the incubated Jurkar cells
,under the effect of various extracts and vitamins.Dependingon the results
of the studies, green tea extracts do not affect NO content in the intact
Jurkat cells.

In the incubation of the oxidative stress of Jurkar cells, NO content in
the incubation was increased by 18% and 33% in average intensity ((H20:
25 pl) and strong (H202 50 pl) oxidative stress conditions, which should
be associated with iNOS (inducing NO-synthesis induction) with high
sensitivity to oxidative stress.

Under the impact of the whole extract of tea, NO contents in the
Jurkat cells decreased slightly.Under the influence of green tea catechins,
NO content in Jurkat cells decreased by 11% -12% under both medium
and strong oxidative stress conditions.Under the impact of the green tea
pectin on the Jurkat cells Jurkat, the content of NO did not change
statistically in either moderate and strong oxidative stress conditions
(Figure 20).

As it is based on our research, green tea catechins extracts in different
conditions (in the Jurkat cell)show a relatively high level of NO content
stabilization, which is associated with high antioxidant potential of these
compounds.

Therefore, based on the analysis of the results of the survey, individual
and complex antioxidant activity of various vitamins and herbal extracts
were revealed,which plays an important role in the detection of
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antiapoptotic, proliferation-stimulating activity of these extracts and
vitamins And should be considered during their medication and
preventive use. By considering the antioxidant, proliferation-regulatory
and anti-inflammatory effects on the incubated Jurkar cells of the green
tea extracts in the intact and various intensity of oxidative stress
conditions, we can give a recommendation (especially to green tea
catechins extract) for the treatment and prevention of various chronic
processes and diseases

We studied the vitality of Jurkat cells in the conditions of the intact
and different intensity oxidative stress of green tea extracted in the
liposomes complex, to find out their ability to increase the efficiency of
extracts through reaching the target tissue and stabilization of vitality by
the help of Dipamitoylphosphatidylcholine (DPPC) and 1,2-palmoid-
phosphatidic acid (DPPA) liposomes .Our studies show that DPPC and
DPPA liposomes do not affect the intracellular life of intact Jurkat cells.

DPPC and DPPA liposomes do not significantly improve the viability
of the incubated Jurkat cells under conditions of oxidative stress.

The green tea catechins extract showed a weak antioxidant effect — it
increased the intensity of Jurkat cells by 11% -12% with moderate
intensity and strong oxidative stress. DPPC and DPPA liposomes do not
significantly affect the vitality of Jurkat cells under conditions of
oxidative stress of average intensity.The complex of catechin DPPC
liposomes with the green tea catechins increased the catechine
antioxidant effect by 14%, and the complex of DPPA liposomes did not
change the effect of this extract on the vitality of the incubated Jurkat
cells in the conditions of moderate and strong oxidative stress.Thus, our
research has shown that the extract of green tea catechins extends
cytoprotective activity to the incubated Jurkat cells in the conditions of
intact and oxidative stress.

As a result of DPPC and DPPA Liposomes containing tea catechins
with Jurcat cells interaction ,I n case of their dissolution or merging with
cell membrane hydrophobic areas and liberation of tea catechins
liposomes,it was expected to have the increased positive effect on

41



catechin cells. Dipamitoylphosphatidylcholine (DPPC) and 1,2-palmoid-
phosphatidic acid (DPPA) liposomes are similar structural organization
(The structure is stabilized with strong hydrophobic interaction between
lipid tails and hydrogly-electrostatic interaction between hydrophilic
heads), however, they have significant differences — DPPC has multi-
layered structure, and DPPA's has 1 layer structure ; the surface charge of
complex DPPA liposomes is negative in the aqueous environment (-P-
COO), while the DPPC lipid contains a negative (-P-COO) and positive
(N +). Accordingly, DPPC liposomes carrying positive group more easily
interact with negative(z potential) jurcat cell membranes, which is
confirmed by strengthening the antioxidant effect in the complex with
green tea catechins DPPC liposomes in both types of cells (while DPPA
liposomes help lowering the effect of corthenesConsidering that Jurcat
cells have relatively high surface adverse effects, it is clear that DPPC
liposomes are more easily interacting with Jurcat cells than DPPA
liposomes.Based on the results of our research ,complexity of DPPC
liposomes increases the activity of green tea catechins in intact Jurkat
cells (12%), and the DPPA liposomes do not significantly change the
effect of green tea catechins on intact Jurkat cells, the effect of green tea
catechins in the incubated Jurkat cells in different oxidative stress
conditions increases with 10% -12% in complex with DPPC liposomes
and is not statistically altered in the complex with DPPA liposomes.

From the results of our research, the liposomes can improve the
bioavailability of the tea catechins and therapeutic effect.

At the next stage of the study we studied the effectiveness of green tea
catechins extract in the clinic, for this purpose we have used a green tea
Camellia sinensis L -standardized extract “Cameltin“which was made in
Georgia, Containing 30% of catechins. One tablet of “Cameltin” contains
100 mg dry extract made from green tea Camellia sinensis L leaves.

Based on research data,in women patients,who took green tea extract
in the form of “Cameltin”, one pill a day showed improvement of overall
health, body weight loss by 1-1.9 kg (Including 4 women - 1 kg, 3 women
- 1.5 kg, 1 woman - 1.9 kg, 3 patients did not have a body weight loss).
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We also mentioned the decreased blood pressure in the examined
patents- systolic pressure was reduced to 8-10 years, while diastolic
pressure was reduced to 3-5 units.A blood pressure decrease can be
caused by a body loss and also green tea’s hypotensive effect, which is due
to antioxidant, anti-inflammatory activity of green tea and lipid
metabolism.

In the control group of women no decreased body mass or changes in
blood pressure were observed.

Conclusions

1. Green tea extracts(green tea ordinary extract, green tea catechins,
green tea pectin) have different effects on intact Jurkat cells:

- Green tea extract and green tea catechins extract do not show
cytotoxic properties,moreover, green tea catechins extract has a
stimulating effect on the intensity of proliferation of Jurkat cells and
significantly increases the proliferation of the cells;

- Green tea pectin has a weak cytotoxic effect and leads to the decrease
in intensity of proliferation of Jurkat cells and intensification of apoptosis
(helps to increase the number of low-proliferation cells by 30%).

2. Green tea extracts (green tea ordinary extract, green tea catechins,
green tea pectin) have been shown to have different effects on the
incubaterd Jurkat cells in the conditions of high intensity and strong
oxidative stress (H202 25 pl, 50 pl): Green tea extract has weak and green
tea catechins extract - a strong proliferation stimulating, antiapoptotic
effect;green tea pecktin does not have  proliferation-stimulating
effectiveness, but it has a weak antiapoptotic effect on the incubated
Jurkat cells in the condition of oxidative stress.

3. Cytoprotective, proliferation-stimulating activity of green tea
extracts in the incubated Jurkat cellsunder the condition of oxidative
stress is due to the ability to activate antiradical, antioxidant cells of these
extracts.
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4. The ability of the green tea extracts to adjust the NO contents in
Jurkat cells is due to their anti-radical activity: The content of NO in the
Junkat cells in the conditions of oxidative stress caused a slight decrease
in the total excretion of tea, under the influence of green tea catechins -
decreased by 11% -12%, and the NO content of green tea pectin
remained at the level of (118%, 130%).

5. Liposomes increase the protective effect of green tea catechins on
the Jurkat cells in the presence of oxidative stress, DPPC liposomes in the
green tea catechin complex strengthened the cytoprotective effect by
14%; DPPA liposomes in the green tea catechinetan complex did not
change the effect of this extract on the vitality of the incubated Jurkat
cells in the moderate and strong oxidative stress conditions.

6. Georgian green tea extract helps reduce body mass of patients with
obesity and corrects the hypertension.

Recommendations

1. Because of the antioxidant, proliferation-regulatory and anti-
inflammatory effects of the green tea extracts on the incubated Jurkar
cells in the intact in various intensity oxidative stress conditions, we can
give a recommendation (especially,to green tea catechins extract) to use
them during treatment and prevention of various chronic processes and
diseases.

2. Taking into account the selective activity of green tea catechins, we
highly recommend to continue the research on their effective selection.

3. We recommend to use the Georgian green tea extract "Cameltin” in
the patients with obesity, in order to correct the body mass and
hypertension.
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