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»60396L0GYGH0; *0mfizgero L3gxE0sEoLEHO, B30MEWMYOol MIGHMMO, 53530 FgMgmeols
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6900LdogmHo LEHMILLIEO LOEYISE0S MGOYSBODBIT0 Tglsderms obEgl MOz30LRIWO MO0 IogdOL
0b@GH9blomemo (o0dmddbols dobgbo. ™30LMIBIWO  MOPOZHEGdO, 960D TMeg3MEgdo, b
BOW39MWO  5EMIYO0, MMIJWMOE 29O MmOBOGIDY 9930  2ofy30egdgero  sgogb@m
9994 BHM™b9d0, HMIGd0E Fo0IE0 M195dEH0MWMO0m boL0sMEYd0D s H0sBxd9b M MgEOL
3BOwgdL, 6m3egobols 855390L, 3980656 W030IBL. Mods3 F9odgds sdmofi3oml IMs35¢0
LSHOL  3500MEMYPOMOHO  3OM3ILOL  A630509ds. 58 3OMEILOL Yzgwrs TJgboderm 45333980
393960Bd0  dmEmdg IguHogwowo 96 sMoL.  3bMmdoos, MHMI  J9M339ME  30MHMIYOO
LAHOJLMAIENWO  BoJBHMOMGOOL  BodslbmE  MMRsb0DBII0  30IMIEYOS  BOMEPMYOMEIS®
©HIO0MO 1959305, 039olbdgds 5a3GHMOM0 LBEBHMGL-M9od30d, MMIgwos MHBOMBIgEYmRL
MXOJ0900L  IEAMOIEMBSL 98 Bgod300L  AslEGH0TIMNWOMmIdJOo  5x9bBHOL  MBROM  dEwogdo
(©59(339¢0) EMHBYO0LsT0. 33930l JoBbL Hodmoygbs 30MHMsa390Dg 9Ju3gM0dgbEdo
39239LF93s  §godool bgsoba00 259mf39Mwo MmdlosEoIMHo LEHMILOL MBS-9BgJBHOM
509m39690wo 3mMmIgBMEo dmzmgbol 253egbs Igmm30L BLogm-9dmEowe 8yMBsMgMdIBY.
9Jb3960396G0  HOMEIPMPS  MINO  dMOOEGMOOME  FoFO  30MMa390Dg  .fiyosdsols
B9s1963000  98mf39wo  MmJboszomo LBEBHMILOL 9Jdu3gM0TgbEH o dmEgerol Lsboo 6396
39830496900 dolo 0.1 % s 0.2% -0560 {goblbsmrol 3bmgzawgdolsmzol 3gMm®msMo abom
5 3oblbgs390mw0o bobyMdwogmdom (10 s 25mg) do39ds

9009090 390929000 565¢0B0o BoLEIOMS LEGH0YIBEHOL t-30:0E9M0MAOL godmygbgdoom.
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B3960 89092900L 5bseoBo Bodwmoegdsl g35dwg3l 903608bmm, GM™MI gdudge0dgbEHdo
93069 ©MBosbo LEHMILMYIBMOO BoJEBHMOMOL (Hgodosol Bgssbyol H202 0.1%) JHrmbozmwro
9dmgddggdol  3060HMdgddo  s©P0wo  5d3b IBMM3oL  BLOJM-9MmE0MHO  BEYMIIMGMOOL
3999x MdgLYdSL s Aol LESOOH F9bsMPMBYdL Bl FodloToE FsMAWdT0, M5
399039905 Mbs ogmli 3m®IgBMwo 9x89JGHOL @ogwgbom. LEHMILMYIbO  BoJEBHMMOL
»OMBOL* T90aMmdTs FoBHdsd 069 4ocMTogg053 (fYoedool bgmo60L 0.2% Fgoeblibos®ols
JeOmbozMmo  dogds) asdmofigos  3mMIgbolol §gbmIgbol IGYMBZs.  90IMPBBs, ™A
3399w 94396MH0396GHv IMYdo MmJBosE0YG LAHMGLL Fgrdeos 9ot Ml SIOOMO
A0 63060M3WsLEH0OMBOL, BLOJM-BODOMWMYOMEO 5EI3ESF00L MY gdsdo.
153396dm Bodyzgdo: dumorzs, mfbossormo bh®gbo, 0530L99%5¢70 H5@025¢7980, 36589 bolo,
pgocrdsol 975630, J6935

50053056y o ¥bgdsl MGl g3meE3o0l  3GMmEgldo  Rodmyserodgdveo
MOHMOYIOMNMOJOOL MM3939, MMyme3 Fgbo, 0f393L LEHMILMEO LoEWYSE0JOOL JB30SMOI.
0500 QOMM3905L O BodBHOMMO®, 3bM3MPOOL Qb MymagE 3mI3MBYBEI© Bodmyswodgdsls
LodMEMM  }5ddo  F03Ys35M00  MmMPsbobTdo  LgMombE  FMbJ30H  IML3)3905TY.
603009070505 s 96900l (3300l IMPZI39L, 5JBHOIMO0 TSDB0BYdgo 5396Fgd0L - 9.§.
»0930BBIWO M9Q035O0L* IYOHMZIIL, M53 003938 ©99390JdGOOL S BLoJMm-9dm30MMO
©OoL3ZMIBMOEHOL  4963050gdsL, 9hHm©s ,MJLoPIEOMMO LEHMILO . gu ML "dyMIsMGMdD.,
L3 MJLOEIEOMEO 3OM39BYO0 MMRBOBIT0 50953 JOS BEHOMJLOoIEOMMO LoliEgdgdol
99L5dE9dEMBIZOL s Fo0d ML 0MM3935 B5¢sbLO" (20,18). IYIBOE0s, MM 3Brm39LgdOL
gm0 496300560 gd0l doMoMsEo F0BYHBo MMPBOBTdo ML LmMg 9.0. ,eg0LwRsEO
6500035¢0900%, G003 9BJ9Mm909b MHRsb0BIOL YN MH9EIOOL EIRMMTSGO0SL s sDsDYIS.

053009993500 M50 gd0, 56050 dM93mEgdo, 96 3390 5GHMIGI0, MHMIJWMSE oMY
MmOMd0GHBg 99300 gofiyzowgdgro  Logsergb@m  ggd@®m™mbgdo,  MHMIWgdol  Fooero
95JG0Md0m  bsLosMPYO0sD o sDB0sBYd96 M Mgol  (30egdL, Bm3Egobols 3g5390U,
9990656 wo30gdl (1,4,6, 11,15). 0530LMBIWO G500 Fs0dmoddbgds 0d dmdgbEdo,
OMEd 99390m@oBIol 3Om3gbdo BsOMME0 55620500 396253L 9ggdGHOM™BL. 3O ML Mo
9903LmU gl Bs3POLO, MH30LWBIEPO BSOSO sOHMIG3L JegdBHO™BL Lbgs dmeng3wasls (Boy.
R MIOOL 3933560l W030IOL). MZ0MMb 50EYJOS O 53 T3l 30 FoMOJdbol sbogm
0530BBOW M5O0355®. B X9F3MOO M9od305 9003936 VX MIEOL F00sEMISL s Bl
wblbol g Moy S9350YdgdL (1,22). BydolidogMo LML LoEsEos dgbaderms bl
656030 96033690m3560 BMbJ30MMm0 IMM393900L Bonmd3z9gwo, 0MP3939 60300YMHGdSMS
33w, bgds 30RO OO 9dOL  0bFHIBLoMGO  [omBmddbs, sds3  Fgodwgds
399m0fi300mL  3M935¢00  LEbOL  ZsmMErMA0MMHO  3MMEgbol  Asbgz0msMmgds (1,3,5,6,9.10,16). 53
36MHmEqLoL g3gs Jgboderm 25933980 d9JsboBdo dmermdg Jgbfogeroo 56 5oL, SOY
0530BBOW ©500035¢gOl gobobosgbab, G®myme s Bosbol dMIE6 RodBMOUL, o650 5355505

339 ©MOM3000 0bxMmMT>30900L Lsx3Mdz9w DY, Fgoazows dgbgmewgds MmJLooEOOO
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LEAHOILOL 95399BH0DY (1,18). MOYI6EOBAOL 0bTFoEFEMGdOL 3060HMBYdT0 Qob30msGgdMwo 0dmbrEmo
3sbbo  FoM3Mogbl BsAM30GHI00©0  MAogMgbo MmJLoIBEHOL - §ysedsol BggbaoL
»390MAYMOEBL . 3Bmdowos sMgm3zg, ™I mJLosEomo LEMgbOLsIo MgHOLEIEEHMIOL
353905 sLME30MHIYds LoEMEbEwol bobyMmdw03mdLMB. BodBHoMGMs© o PO 53l oligm
3m3gbsls, MHMYMMO395 ,3mMIgbolo® (1,17,18). domIgogobol mzsebsBGOLom 3m™Igbolbom
50096096 0obgo Fm3zegbsls, MMPgLSE IO MBOL BHMJLObJdOL, b6 Lb3s LbEHMglmygbrwo
RodBHMMGOoL  Lodolbm®  MmGYsboHITo  30000MJdS  BOMWMYPOYMOQ  OIWIIOMO  MJ5J30d.
0299olbdgos  s@3GHMM0  LEHOMGL-Mgod30s,  BMMIgwog  MNHBOWB3gWYMRL M MIIdOL
9aM5@MBL 53 M95J300L  BobBHO0MWOMmGdGWo 596Gl YWRGM  d0gMo  (SIMY339WO)
MHYd0oLOIO.

9gmm3s  69d0LdogHo  xsIOMYo  5sd0sbols s dMIMAfmzsmo  3BM39woLsM30L
©535bsl0sMYOgO GIMEOOHO FEYMIIMYMDSS, HMIJLOE FIMIAIBO Fodmbodmegds boMmao 56
399Bb0s, BogM53 dolo gobEs sOLYBOMI, LHTFOPLOUL, FsMbol 96 ML0sTIM3bgdOL Tmem©obdo
39800bs3HJ0s. IBMMZS LOWMWOSE BMOTocMMHo gdm30MO IEAMIMIMDSS, HMIgEoE beMdol
oMy gddo,  Lsbogmagbarme  3600369cwmzsbos  (2,5).  Igmmzol gobgs  (99mE0s)
MBOMB39YmRl  3bM3zgol  IHBoYmRbsll  LogmaEberolsmgzgol Lobogsmm  dmgargbolisdo.
dgmmgzs  Mb0g9MLOOHO  “WsMymBomo” gIME0ss, 00  23M339Howrs®  A5dMM30d9d0L
095J300L (arousal reaction) Bso®Bobgmds @ LM IMM, 59 MO FEYMTMYJMOOL Lafiyolo ghmo
@5 030395 99H9639BMEM0 3500906030 BMOTs305 (500139 30B0IMNOO  45T55JGH0MEMmIOIO
LoLGds), bemrm LsdME MM LsFoHBEYgdO sbowo Jgdo s WddMMO LoLEYIss (303MmMSEsTMLOL
Bomgom).

8MmM30000 IMOP393900L MbsTgOMM3g JILOGR0IE0S 1o3ToM® MMIE0s @S BMYXIO,
$0boo0dgamdMo30. ©goLsmzol Fgodegds Bogmzowrmm, ®md sdgMozol  JggMmgdmwo
9353900 BLoJosEG®OMWOo  SbME0sEooL J0ge IMMEIOIo  B5EOsRBMDBM  3WsLoG0Is30S
15305m@ 5dMAGME0300. (2).

3309308 30BbL  [odmoygbs 30MMoa390bg  9du3gM0dgbGdo  Tga3zgLfogws  Fyswdowols
95156300 299mi399wo mJlosEoemo LEBHMILOL MBI-989JE00 50M3969dMwo 3MmMHIgBYo
dm3w9bols  go3wgbs IgMmm30L  BLOJM-99ME0ME  JEYMIMGMDSBY. 58 ULsgombol dgembggzs
95399969005 09 FBOBEOYOL, M [ysedool Bgsobyl, Lbgoolibgs 3smmmmyorMo 3Mmiglbols
©OML, MmOHobobdo  0ygbgdl ©s330m0  Mgod30900L  Jobboom (1) Jomgdmwo Fgagdo
99L5dgdEMdsL  dM3(39d@s  2odmzmgbogrogm  ™s30L  BH30bol  Bmbd309d0l  dglsdenrm
©9M0393900 mJLOOEONOO  LEAMILOL 30MM3JdTo s LMD  39300MTo  Q9BAZGSDBPIGS
08MmmM30000  J3930L  ©MM393900L  BOBOMWMAOMMHO  89dobobdgdo. 33amg30L  FoBboIO
390306569 ©o3Lsbgm 33Mm3Bs - [godoOl BYboL 2oblb3zs390mo MBS BodEmMom
390mf399wo  MmdlosEoIMo LEMILOLS s 53 gboo LEGH0IMWoGmYdMEo 9.5, ,3OAgBMo
196mIgbol* gbsderm Gmerol dqlfogers Igmm3zmMOl BLoJMm-9dm30wME dEYMIMIMISDY, Mo3
d99b9ds  §yoedool Bgsobal, dobo ©olsdzqgdo 3mbiEgbdMmogos Lobdgewr (ysedo s Mbos
50995390m9L 0.1%-b s Jomgdols boba®dwogmds 3o - 1 mgqb.
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BsdO™Mdol  FgLlobOgdEs©  4odmygbgdo  ogm 53930  (aMgmeol  Labgwdfozm
1b6039MOLOGIGHOL DBYLE s LsdMBgdoLAYEY3gw™ 93609690500 B3N EIGHOL doMmEMAO0l
©9350359963H0L BoBoMmEMmyool bobfogwrm-94u3gM0d96E IO sdMMSGHMOMOOL oYM MEmO
@5 996031600 BB 5 3bM39gWMs 3035000930. 33eg30L Aslogms s 89mMEYd0.97l3gMH0TIBEGO
GYOYIMEs MJNO  F5TO  300053390Dg, OMIWIOOE IYMBOO 0y  LogmbEmEm s
L59gL39M0TIBEM X YMRBJISE. (PO0MYME X3RO (3bMZIW DS MOoMEIBMds N=5), GMIgems fmbs
oym 180 — 200 g®sdo. §godool Dggobaoom  459mfizgmeo  mdlosEoMo  LEGHMgLbol
99L3960396E9ero FmEgErol bobom B396 2sdm30949gbgo dolo 0.1 % s 0.2% -0s60 gowblbserols
3b™39wgdolomzol  3ghmbowiMo  dozgds  Lobdgwo  fgwol  Fs303Ms@,  AobLb3s39dME0
bsbadeogzmdom (10 s 25Y). 53 doBboom dgddboro ogm 3bmggwms 5 XMx30. §yswdsol

D9s39620  3b6M39gdL  gdgMPIc MmMO  A5bLbgs390go

.

MOHBOM 5 MO0 2oblbgsgz90eo

bsbaMdeogzmdom. slgo blbosmgdl 39MHMEMWMMIE 00gdEs 3BM39egdol mmbo bygdudgM0dgbEm
X31330: II-xama0- 0.1% blbseb 10 ey, III xaymax0 - 0.2% bLbsOL 10 g, IV- xamao- 0.1%
bLbsML 00gds 25 EEOL gobdsgwmdsdo, V- xamz30 0.2% §ysblbsml 25 ©eg. §yswdsol
B9s96908  ©oA9bowo  3mb3396@Gs300L  blbsMgdol doggds bgdms  Jzgz0mo  3gdOL

509905009 © 396oaMdMOdS B0MYBSL (300930l ILEOVIGdSTY. LOZMBEGHOMEM ogm I- xamx0,
dom 9dEgMm©om dbmerme bobdgero fyswo.

L6000 1. 5850090960 X35M900060 EsdoMmoboo
93mm30L BLOJM-98m30MH0 MbIYMEowo J3930lL Fgufogas gobbmeMogus ssmEgdmen
X360L3o350 sd0M0bmdo (Lm®.1) (7,8,14), GMICOL 053930 s 3JPWIOO ITDOIOMEO 0YM
bol dsbogrologsb. Esd0Mmobmols 3353990l Logsbg 12.5 1sd., LogMdg 46 1i3., IbMEOMWO d3eoz30l
39000l bodseerg) 40 BA., sd0MObmMOL Bodsmwrg bygdu3dg@dIbBHM™ MMsbol 05@9306 0.7
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d9BH®o. 3bm3zgmo ™ozl gdMEs  Ed0MObmMOL  (396GHMT0 S GIWIMES  O30LYRWISE
395 P0q00L LMo gds 15 (ool gobdsgzermdsdo. S00MOEbIdMPS MWOS S IbYYHHYE
930539080  dqLgoms  BoMmEIbmds o Mommgmen  Fomobdo  XsFMMHO©  ©oym3bgdol
bsbaMdogmds, s0MoiEbzs bgdmos 309m  359M0m. Y39ws XJMBoL bmggwms 3935
3533060©90Mm©o0m F5gloToEEms Aozl 306MHMdYdT0, oL 30639 Bobgzs®mdo. FHgliGotMgds
bgdMs 9JOHMOXRJMSWI®, M3 FIIMMOEbI3Es 3bM3gwol doB3935L 3000l 30MMdYdOLS©IO.
BBOGOLE03MM0 3635¢r0D0. Jomgdwo F9gag00L sbsEr0Bo (bmzgwms xymMx9ddo swygbow
956396909 ms  Lodmoem  LOOEYJdOL O XFMBIOL TMOOL  godmzergbowo  Lbgsmdgdol
BGHOGOLEH03MMO LOOFIMBMDS) (3009030 BoBEIOMPS bZHOMPIBEHOU t-300EIMO0MAOL 25dmygbgdom
(19).

D9odool Bgz96a0L (H202) doMoms §go®mrml  Homdmoagbl by3gHmdlo ©oldv@s®s,
(390G 939390 HgOL 1I39MHMJL0E-560Mb-M5OZoOL F9MIEJBL Fgodool bgsobyow
@5 M3 ol HoMTMogbl »xMgdogs dglgbxgMl. «bs 500b0TbML, M {gswdswol Bgsgsbyo
»3060L s L30Ergbdol 0MbgdIOL sMLYGIMOOLOL 0TEYdS S HoMHFMTMBL Ls3om® SJGHOME s Lsdod
300OMmJLo ol Hoo3sl. 5dob 99990 MOY60BITo Jglsderms ob30msMgL Mmoo
LEHOILO MH30L0 PIIOOMO MY YPMYMBOMNO FJOIRJO0M. HBIIMMNJIMEWMID I393d0MGdOM
SMEBOWgISs©  J0a39Bbs  2odmy3933¢05 MGYRS60DBITo  3gOHMOIWMHo  gBom  Ysdsols
D9:196208 J0MOoMYPIMYWo EMDHBYOOL JOMbBO M F9yzs60m gob30mIMgdMwo mJlowszoMeo
LEHOGLOLS S 9.0. »3OGBMO BIBMIGBOL™ J53egbs bMZgWMs IBMM300 J3935D9, o3 XIO
5999009 d9LHogw 00 56 SMOU.

30090900 3993900 5 350 356bongs.

©O053M5390bDg  JoMdmagboos ol doMomso 993900,  OMIWgdoz  B0MGOME0s
Logmb@OmmEm s  gJu3gModgbGH o  XaBRIOOL  3bmzgwms  sdoMmObmdo  J;3935B9
©5330039000. boms BBL §4oeds0L Bg55b20L Fysblibotmols goblibgeggdmwo omBgdom s
39bLb35398m0 boby®dwogmdoom dodolsls 45dmfz9mwo mdlosgom®mo LGMgbol 3mMdgHBero
98993H0L 3930000 259M3e9bs, 390dM, X35M90b0 WdOMObMOL 8353900 Lgl3gM0TGbE M
3b™39egdol  Jglgeroms MomEgbmds ©s o0 F0gH dOMOBbMOL IBbMHM  F3es390T0
39350930 @OMOL LygMmM bsbaMdwogzgmds 08Ybs dg33ows, GMI dsb 9609369 m3bo
000gd9s Igmm30L BLOJM-9dmE0OHO dEAMIsMYMdsBY. Ne 1 ©o0sacsdsty Homdmwygbowos
d0M0m5©0 890093900, 300900 Lo3MmbGHMMEM (I-xa.) s 9Ju39MH0TYbE Mo IT s I1I - X ymRol
3b™39gdol  sdoMmobmdo 39359 93306039000, MMES 58 M39bsLgbgm 10 oL
39685303580 LolAgEo Yol 5303605 39MMEOSW MO 9 IMEI® godsolL BBl
(H202) 561b353909¢00 0mBgd0L {igoeblibo@gdo 396Mdm, Igmdg xax3L 0.1% -0560 gowblibs®o
@5 99Ls3g xaRL 0.2% Fyseblbo®o. 05Dy Bomero BbL fyodsol Bgssbgaol 0.1%
Dgoblibo®ol 10 osbo Towgds (sbmzggeoms II-xamxo ), dsmo J3930m0  5JG03mdOL
399006569, 56  50dMBbEs  15383MOLO  3MMIGBMEo  Jmzgbol  LOWWYmaowo  Lsboom
dolo9d50. b §gowdool Bgssba0L 0.2% Fyoblbs®ol 10 mosbo dowgdom (sbmggwwoms III-
X3IB0) 359mf39mwds  mJlLooE0EMTs  LEAMILAS BsfowMdGMOZ  FoBomEs  LgL3gMOTIDEH™
3bM39mms  Mm3MIMGHMOMWO  5dGH03Mds, X39MJ0b0 Wsd0MHObMOL F3sz90do Fglgwsms
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50M9bMds O LBOZMBBHOMWM ¥ AMROL (3bM39WGdMIB TJIMJO0M, WHBOMOBMOL IHHYMHWYEP
930539080  35@9MgdMwo  EMHMOL  bobyMdwogmds, o3 9s6396909os  dnmmzol  GLodm-
90m30OH0  9AMIsMgMdolL  bsfommd®mog  gomdxmdglgdol. s0bodbmwo goddo Fgodwrgds
Bosomzoml 3mMH3gBMwo 9539dGHoL J393000 399Mm3w0b6905, 30650056 (Yoedool BYsobals
3boB0sMYOL  MMRo60BATo 53995300l M30L9gds, VLS TJodEgds 3063000 39380610
3Jmbgl 58 xan0l 3bM3z9wms J3935b0b.

gbmggms 99-4 xamndo, GMmIwgdog LLLIgo fywol Tsa03Me 009dbIL godsol
©9:3969200 0.1%-056 §ogoc0blibsdl 25 Mol 496353¢Mmd580, 50BN X356M90bO sdoMobmOl
OMaMmO3 o 0obg  bweme  93wsggddo  dqlgwsms  MOMmEIbmds s 3bM3gEXmM
©m3MIMEGHMOMOo 5JGH03mds, 9600369 m3zbs dMmoTodd IBOWM §3¢03d0 FoBIMYINWO
OMOL BogHMOM bbMI03MdT (OSESTS-2). M3 358396909 0s FgMM30L GLoJm-90mE0MHO
9M3o6mgmdol LogMdbmdws 96 bmMIol Gomygddo dsdLoTo s  gogdx MdILYdOU.
50b0dbmwo  gsdBHo Mbs Bs0MZoml  Fgoedool Bgxobaol  0.1%-0s60  Fogoerblibstrom
358039990 MmJLoIE0MMO BEHMILOL 3mOHIYHBMO 9539JEHOL J39300 290M3E0bgds,
3bm39ms 89-5 Xaxdo, OGMIgdoaE 0090636 Hgodsol Bgx9ba0L 0.2%-056 Fogoblbo®ls
25 ol 345635303580, d5HBI© FOBOOWO0S X35090b0 WSdOMObMOL bMWY 835300
d9L3md MOMEIBMBS S 0d A9BHIMYIOME0 EOMOL LogMHM baba™Mdogmds, (OYMTs-2), s1g39
5006036905 sd0M0bmdo (3bmzggms WMm3MIMEHMOO 5JEH03MdoL 333900600 J9bgegds
obobo  dbyers  9O®HLoen98mobgb  973960d9bBSAHMGL  sboybeero  bogGrosb  dsoo
33092560L  J9cmd0olsl.  s@bodbrycro Ay mBsmgmds  Jsb396989¢r0s  Jaamorz0lb  Rlodgem-
9003029050 JgmIsm9m80lb 8BS  godwogmgdol. 53 xaMxol 9dudgmodgb@do dowgdmem
990093908 9 J9350006M9d0  89-3  X3MBoL  3gbmggwms  gdu3gModgbBHOL 899 gOMsb,
3900353900 LEHOGLMAIEMOO Bog@mMol (H202 0.2% blbseo) 25 ©mqdog 2obobyMdwroggds

3955 doBgbo J3930L 3mMHIGHBMo 9i39dEHOL ME3930Ls s SxMIBOMEO J3930L AodmMm3zEgbob.
gb®ogo 1

3HMZIMS X AR3JO0 O™ d0MH0bMOL OM MB0MHObMOL VoS
bYOY I3¢53DY 83¢03%%
I %3. Logmb@mmem 8 7
IT xo. 0.1% 056 H20: 8.5 6.5
IIT %@ 0.2% 056 H20: 10 5
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A Study of Anxiety-Related Behavior under Conditions of Oxidative Stress Caused by

Hydrogen Peroxide
Izolda Lomsianidze; Reniko Sakandelidze; Erekle Julakidze; Khatuna Rusadze;
Akaki Tsereteli State University

Abstract

Any stressful situation in the body can become the cause of intense formation of free radicals. Free

radicals are molecules or individual atoms that have unpaired valence electrons in their outer orbit,
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which are characterized by high reactivity and damage cell proteins, nucleic acids, membrane lipids,
and can lead to the development of many types of pathological processes. All possible triggering
mechanisms of this process have not been fully explored. It is known that under certain conditions, in
response to stressogenic factors, a biologically positive reaction _ adaptive stress response develops in
the body which ensures the resistance of cells to stronger (lethal) doses of the stimulating agent of this
reaction. The aim of the study was to explore the influence of the hormetic phenomenon on the
psycho-emotional state of anxiety which arose from the dose-response of the oxidative stress caused by
hydrogen peroxide in an experiment on rats. The experiment was conducted on white male lab rats.
As an experimental model of oxidative stress caused by hydrogen peroxide, we used its 0.1% and 0.2%
aqueous solutions and administered them orally to animals for different durations (10 and 25 days).
The psycho-emotional state of anxiety was assayed by means of the elevated plus maze. The analysis of
the obtained results was conducted using the student's t-criterion.

The analysis of our results allows us to note that in the experiment under the conditions of chronic
action of a low dose of stressogenic factor (hydrogen peroxide H20:0.1%), an improvement in the
psycho-emotional state of anxiety and its stable maintenance within the maximum limits of the norm
can be observed, which must be caused by the influence of the hormetic response. A further increase
(doubling of the "dose") of the stressogenic factor (chronic administration of 0.2% aqueous solution of
hydrogen peroxide) resulted in suppression of the hormesis. It was found that in this experimental
model, oxidative stress can play a positive role in the regulation of neuroplasticity and psycho-
physiological adaptation.

Key words: anxiety, oxidative stress, free radicals, hormesis, hydrogen peroxide, behavior

Georgian Scientists/Jo®m39wo d93bogMgdo ¢. 4 N5, 2022 107



