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Annotation

Disturbances in natural Circadian rhythm are well-known stress factors affecting a range of
metabolic pathways in the living body including the brain. Influence of various stressors
frequently alters brain calcium concentrations, thus inducing so called Ca?*-cytotoxicity. Hence,
discovery of natural compounds that could help to prevent and cure of adverse changes is very
important. One of the recently discussed substances is creatine, that is actively taking part in
high-energy phosphate transferring and storage, and it is believed to have anti-stressor
properties.

It is known that the quantitative changes of Ca?* negatively affect cell functioning,
particularly, the increase of the Ca? gives rise to oxidation processes. According to the
complexity of the problem, it is important to obtain the biologically active compounds that
would serve as protectors to some extent, such as a nitrogen compound creatine, which is
responsible for the transportation and preservation of highly energetic phosphates in a cell.

This research aimed to learn identify the influence of creatine on the anti-apoptotic
processes and mitochondrial mega channel (MPTP) functioning in the white rat hippocampus.

The results indicate that the control (G1) and stressed (G2) animals differ in open-filed
behavioral parameters, particularly experimental animals show reduced exploratory activity and
elevated fear and anxiety-like reactions.

Moreover, it is shown that as a result of stress caused by continuous circadian rhythm
disruption, the number of viable brain hippocampus cells declines in a rat. Simultaneously with
the intraperitoneal administration of creatine, the number of similar cells increases. In addition,
apoptotic processes caused by the activation of the mitochondrial mega channel can be

considered to be responsible for the decrease in the number of viable cells.
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31960006M539@93):0900 EMBLEYMHSBOL(GAMT) dmbsfowgmdom  [omdmogdbgds
3M95¢0bo [4, 5, 20, 21] (bye.1).

1.2 3695¢060L 8g¢sdmeobdo

399609080  5@HB-ob  @IBOEOGHOL  OML  MxrMgdo  dImbgzgMowo  3MgsEobo,
90@™MJmb®0580 5603OL BMUBRMOOMOMGOIL s 296MEs043b9gds  3M95EH0bBRMBBSES©
(PCr) 05 §om3m500996L 3mlings@Eol mbm®Ml 5xB-0bm3zol s o0Msddbol dob sGai3-sq [11].

399609080, 360953060l dogeo FmEwwmdol 9Hmo boffoo 35380090 BMUBBSGHL @
0o60m04bgds  3095GH0bRMLBIEG0. 095305 39GOX0DOM©IdS  36M95EH0b63065Bsls dog,

10



bowm 9990 9M0oL  BmbxmzmgeGobo (PCr). gmbnmi®gs@obo 5353006090l 3mbas@l
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Cr + ATP <-> PCr + ADP  ©95J309 39&900B905 39603963 36095306 3065%BsL dogé [14,
15].

CKB 960l 3096 3m©@06M9d1o 30 960l 30¢HM3sbdnemo 39@dgb@o, OHmdgwos
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39@G90M0DBIoL 59dBH035309 50Lsbgds 0bEO30OL BoDOMEMAONO 356509EHMODIE3.

509bs, 033900905 3095060l TsBHYdom  303m3593d0 LoamEbErolvbsMosbo
MR OJJO0L  Fo@gdol  ghm-gMmo  dobgbo  Fgbodegdgeos  0gmlb  9696my9GH03Mo
39@90M0DBIoL 255d3H0390s. B39 g0MH03 3060HMdGOT0 V)X M9gEOL d0ge SEHB-0L IMbTocmgds
0m©d03,  VWsbLYOME  [bslirMMdsdos,  MoloEg  MBOHMBIgargmxnl  bbgoslibgs
39BGHO0MMMHo  3Dgd0  (AEolzmwobo, 3MdLOL 3030, F96a30m0  FMLFMOOWOMYd,
3b00m3560 83900L ogba35 o Lbgs). obobo Lsozdsm dyMdbmdostgds Lbgowslibgs
3960939560 B5JBHMOOL J0dsMr10, MMIGe MOl sHOL BLodm-90mE0MMo LEGMILOS.

U500 3. Go@Mgmb®owmo gmMol 5d@035305%Y 0mddgo Bsgddm®gdo

3bMdow0s, MM gbgMagB032wo 39@9dME0bol J0d0bscgmds 8F0omM 353806MHd0s
doGmdmb®mool  B9b3gome  9yMIsMYMBLMD.  WOoGHIMGHMOWwo  Imbs3g8gd0m
gbmdowos, Mmd  Ca*-ol o0mbol FoMdo 3mb3abEGH®msE0s 0ofi3g3l  doGmgmbo®mogdols
3OX0OX3JOSL, Moo JobgboEss JoGmgmbo®mools 89dd6Msbsdo sMBYdMWO BMMOL goblibo,
OH0mIgwoi  Loa®mdbmdws BOEOL  doGMJmb®mools  3933M60L  gobgwsEMdLl. sl
90¢MJmb®00lL 490535350 BMOS 3ob3esEMdOL Bm™Is (MPTP) 9fimqgds.

3bmdwos, Mmd MPTP-ob  5d@0330s  99bsdergdgeos  9mobobml  bbgsslibgs
LGHOILMETs 3OMEgLYdTs. 59Ybs, 03399ds, BMD 3M95GH0bOL TsGJd0om FJowgdIO
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39092900 830Bgbo 9696M9GH030 FgE9dMEOHBIOL 5dGH035300L FoMIS FglodEgdgE0s
0ymb sbgzg MPTP-ob 33wo@gdss (bv96.3).
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LMHsm0 4. LogmbEMmmm (A) s LEHMgoLoMdMEo (B) 3bm3zgegdol 303m35330L
»xRM9©09080 30GMIMBEMOOL 3560053535¢00 BMMOL BMbJ30Mo IamsMgmds CaCl-ols
005953700l 3060dgd80

50b5H0s 90V - dod7b0H09B0l Fdor560240s
38bobsms 9mdbYg - ool o8pobs®gmdol bsbgdero3m8s (por)

OmO3 BO50000 BIBL L3MBEHMHMEW® 3bM3gwgdol 30335830l MxMggddo CaClz-
ol sds¢gdom  3603369wmzbs  033egds  LHIMBBHOMM™ X3ROl  0boz0wgdOL
30@™g60M0gd0L BMbJ30M0 IAMToMmgmds (Lmem.4 A). 45BLbgsgdmwos LEGHMILOMYdMEO
X3530L 0600030009006 JoEMJMbEMm0gdOL IEAMIMIMdS. CaCl2-0l EsT5EJdS 56 0dEgzs 00
9900986, 653 ©s3sbsllosmdgEos  Lo3mbGHMMMm  ¥amx0l 060030 YdOLMZOL, Mo
905603690 00sl, ™I 58 x3MRdo Fgds35o 06030Id0L JoBHMmJmb®m0gdol BMMOL
0o bsfoeo 339 goblibogros (bvy.4 B).

g4m39e039  H99mommddmeol  4om35¢obiobgdom, LosobEggbm oygm  89agqLfegems
MPTP-ol 590353008 botrolbbg 36095@0bob  go3agbs, Gmamez Lsgzmb@Mmemm, sggg
LGHOILOMGIM 3bM39e9dT0. FoMgdIEo dmbszgdgdo FoMdmoagbowos LBMsmBY 3.
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LM©sm0 5. LogmbEMmmm (A) s LEHMgLOMYdMEmOo (B) gbmzgmgdol 303m35930L
MRO9©09080 3oGMIMBEMOOL 3560053535¢00 BMMOL BMbJ30IMO FyMIsMIMds 3MgsGHObOL
00505700l 306Hdgd0

06390 9(HIYY - dod1b0E0980b Fw9d03560290s
s8Lgobsms @9mdYY - ol od0bsmgmdols bsbgGderogmds (for)

Lm0 sb RsbL, M 30953060l BP0l 30MMdYdTo  LEGHMILOMGOMWO KX AMBOL
d0GMJmb®0ogdol  3MbJ30Mo daMTsMgds  36ModE03Ws® Lo3MbGHMMM™ XxymBol
3b5Ermy0mE0s.

MmamO3 HoMdmoagbowo dmbs3gdgdosb 0339090, 3M9s¢0bo 2393w0bgds Mmym®3
90¢MJmb®oMwo gmemol 506300069090, MoMsz 03938 MIXMIOIOL ©I0Y330Losb.
0335 3903393905 309G0bol 9539JEol JoBgbo do@mdmb®oe BMmEMsbY.

5096005, ®MI MPTP (omdmoyqbl 5651393003036, 5000 godEHMIOTMdOL
56bL, Gmdgwog 9gagds  bbgoolbgs  3530MIMEg3mwrmo  3033mb36@gd0obash s
§om3m0dbgds doEMJmb®mool 2569 s Gos 3990656980l MMM Igbgdols sy0wgddo.
RmOHoL DMEGO BEGHMIGHWOS XIO-XIOMDO IYIOI0s, MMIES BOZIMOOMS, MM ol
99906590 Imbsfoegmdsl 0mgdl bbgsolbgs gowmgsbo dmergimergdo, Bel-2, Bax, sg3g
5009606699309 EH0@-35059F60 (ANT), 969 8990660l  3mEHbE0sw-©sdm30gdwo
560mbmE0 s®bo (VDAC) s (30300mxz30w0b-D (8s@®modusdo) [39].
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MPTP-ol 96306  8amdstgmds®g  bbgoolbgs  xsd@méMgdo  dmddngdab,
0o200MOQ©  BMOOL  IBMOMZS  (dEOMI0MYOS) d9L5dgdgE0S 2°90m0f30mb
90@™MJmb®0580 5A-0 Foowds s 5GB-0L BTs 3MB3EIBGHMSE0S, BMOOL QobLBBY
(09BH035305B9)  3oLbolidagdgE0s  §ba3000  3MHMEgLYOOL  Fomoeo  bsMolbo, sbg3g
39w30dol  ombols  domoero  3mbEgb@®sos s  Lbg. BMOOL  5dBH035300 91939
d9L5dg0g0s doEMJMbOMOMWO otg s oy  F9ddMBJOOL 3MEHgbEoswms Lbgsmdols
3946 Md0L G99 /96 530LIBIWO M5O 3Z9EGIOL HMBYOMOOL oM, gl 9356513690
30 905X Mgeo CaZ-0b 3ooo 3mb3gbEHME00L gOHM-9Mm0 MoMYMBOMO G9IR0s.

31939 obgMO 30930,  OHMEMMOEss Bel-2, Bax o bbgs. 3bmdowos, @I gl 30egd0
9603369356 HMbL SLOWMWGdID 53m3GHMBOL 3MMmEglido, dogswomse Bel-2 s  Bel-x
3obobomgds HMamOE BEGH053M3GHMBMOHO 30wgdo, 08 OML, GmaEs Bax, Bad s Bak
90509696 3OM3M3GHMBME  30L90900. 530l gomzgaolfiobgdom, 9900 ma
9Jb396M0d9bEHdo  Bggbl doge Fgbfiogaroeo odbs Bcl-2 o Bax-ol  Mom@bymdMogzo
33w gogo0  BAHMILOL 300MdJddo s 90 (33¢0WYOJODY 0bGHMI3IMOEMBOSW MBS

399356000 30953060l 9839JGH0. 800900 IMbs393900 HoMdMmEygbowros LEsmBy 6.

na D - -
(Control 145 | 216
control  stress stress + Cr Stress 127 170 ::
p- Bad :; Stress + Cr| 140 207
B
A

U500 6. 30¢ms Bad -0bds s gmbigm®mogomgdwmo p-Bad-li ®omogbmd®ogo

33090930 Us3MbEHMMEM, LEAMILOMGOINME S 0BEHMI3gMOGHMbOSE MM Fgy3560¢00
30000533900L 303m35930L M 6ggdd0

bmGondg  6-Bg  §OImabowos  Lsbogbsewm  gowol  Bad-obs s  dobo
ROLBMO0O0OJPMwo  (5JBH0wOo)  RmGIoL  p-Bad-U 3983H9M-0MmGHOL  LEdsmo
LEAHOIJLOMJIMO s 0bGHM3YIOOGHMbosWMGMS©  Tggzsbowo  3MgoBH0bol  30MMddT0
L5EIWO 3000533900L 303035930l X MYdT0.
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3bmdowos, Hmd Bad, HmIgwoi Bcl-2 30@gdol mxsbls 80930036905 d9mBggomae
©039MH0boMEYds obgm  30gdmSE  MmamMoiss Bcl-2 o Bel-xL @y  gows  Bax-ol
39993600 3939MM©0IxM0H6, 0630006093l Bel-2-0b 56¢3053m3GHMBME 5dGH03mdb.

O0amO3  bOsmosb  Bbl,  sGonmbrmMowomgdmwo  Bad-ol  ©Hom©qbmds
LEGHOILOMJOMYo 06E030YdOL 303m35330L RMYIOTo, BogmbEGMMmEm FsB396909w5b
39056090000  5MOLOOIMBbME 9O  033wgds,  9BIWMYPOME (330 gdgAL 53l SEYOO
M656%3do 06@®539M0GHMbosMo 3095G0bol G9y3560ULsls.

39bb3539090 8900939005 3000 BMLBRMOOEO0MYOMEO (5dGH0300900) Bad-ob
d900b393900. OHMaMOE  bLYMHLO  6-b  BsbL,  sMIFMbRMOOoMgdmEo  Bad-obogeb
396Lb353900m, LEHMYLOMIOMWO 06E03000930L 3030359380 Lo3zMbEBHMMEM F5B3969096
3900569000 Lo®jdmbmss 8993060900 53 (30¢0L M5MmEYBMBS. 5STOL 35MOWYEGOE, dg-
3 x3150Lb 0600300gdd0 Bad-ol Gogbmds 0bBM©ads s gl d5B396909w0 LbErmgzEgds
b3MbEOMEM dsB3969d9s.

30wy Bad-ol 3565engem@o dglhogeromo odbs 30ogs Bax-ob Mom@bymd®ogzo

9993390005 1vd039) XMIBOL  3bM3gEgdol  303m35330L VX EMddo. Bax om3wgds
33Mm3GHMBoL  HYRMOGHMOM (3005, OMIgeog d1939 80939m369ds Bel-2  3owgdols
X3MBL. gb 3ows Jdbob 3939MMm©odgel Bcl-20006, G0l LodMo®domsE BoMME0s
bbgoslbgs My Mg 30mEgLgddo.  om3zwgds MHmI Bax gvbJgomboMgdl, Gmames
33m3GHMBMO0 5J3H035GHMM0 s FMbsowgmdl do@mgmb®mool dgyssmbols goblibsdo, Moliss
dmbgg3Lt doGmgmbo®ools 89dd6sbmwo 3mEGHbE0swol 356039 @S FoGHMIMM™To c-U
399mlgws 30GHM3WsHIsdo. Jowgdwo dmbsgdgdo Fo@mdmoygbowos LGmsmby 7.

control 154
stress 188
stress + Cr 160

500 7. 30e0s Bax -0bs G3cm@gbmdmogo 33er0egdgdo bsgmb@memenm,
UAGMgbomgdwge s 0bEHM39M0GMbosMMs 15gg3560¢0 30MHMsa3980L 303353301
IROIQY0

G063 90gdmo  8mbos3gdgdosb  Bsbl, Bax-oll dgdobggzsdo o odbs Bobsbo

(33L0)dJ00.
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http://humbio.ru/humbio/apon/0003f9ff.htm
http://humbio.ru/humbio/pronc/000030eb.htm

99003  9db3gm0dgbEdo  dgbfiagaroe  odbs (30350 GOGHIOL  IMWVZIZ0M
390390 boba@dwogo  LEAHMILOL  JoMMdYdo  gows  Bcl-2-0L  MHomEybmdMOz0
330090900 ©5  93M3GHMHBMM0  3Mm3gbol J0dE0bsMgMmds s 3MYeBH0boL Gmero 53
30639070. Jodwo dmbsigdgdo foddmoaqbowos byMHsmby 8.

control 138
stress 105
stress + creatine 110

L6500 8. gogws Bel-2-0bs Gocmgbmd®o30 (33¢0wgdgdo bs3mbEHmenm,
b EMLOMGOME S 06GM3gM0GHMBOsEMMS® Bgyz960wo 30MHMI3900L 303m35T30L
OXO9RRd0

OymO3  fo®dmygbowo  LMsmosb  Bsbl, LEMgLOL 30MMmddT0  Lo3MbEGHMME™
X3RN0 990056M900m 56 500603690 Bel-2 30000b Homgbmdol La®mdmbm (33cr0eqdgdo.
LoOHINMBM (3300 gdgd0 56 0dbs Bobsbo sbg3g G3 xR0l dgdmbggzsdo.

509bsc, 300900 390092900056 3930m30bsM 153505 MY, (OIUNS)
06@®539M0GHMmboswdo  dgyzsbowo  309goGobol  gdmbggzsdo  do@mgmboMomwo
393956boL  30396M5J3H035300L  ©J39gMIds s FgLodAOLOH, 93M3GHMBMEO  3MIM(39LgOOL
3953960bgds o YxM9d0L LoEMEbEOLMBIM0IBMOOL FoBMHPs 56 SMHOL TMI0WIdVICO
3609530bols s Bcl-2 ool »H0gHddggdstg. 1sg3sMom@ms, MM 53 3MmEglol
doM0omO©  1ORBMAZgl  HoMTMmoagbl  3M99@0bol  Fgyzs60l  30MHMdIdTo  MXHYIOOL
96963930390 39EHOdM@oHBIoL godwogegds, Mym®3 do@mdmbo®owwo 3g»MHdgbgdol
59d3H035300L d990.
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31533065

1. 3063500 MHoEGdol bsbamdw030 IMP3930L F9YRO® 29630moMgdo bEMmglol
3060Mm39030  bsbobos 30600358 ™Mogzol  BH30bol  303m35930L MR MH9g9d0L
LomEbolbMosbo MXMgIOOL MoMmEIbmdol JqdioMgds.  LEGMILOL 36O
369530b0b 06¢®539M0EHMbosmMo dofimgds BOOL 53 BH030L MK MIIIOL MoIbMdLL;

2. LAHMYLOL 30MHMBYdTo LoEMEbEolBbsMOsbo MXMYGIIOL MoMmEIbMdOL FgdEocMgdols
d0Bgbo  dgbodegdgeros 0yml  BoGMJMmb®MmOgdol  Fgaesmbol  5dGH0go300L  F99Ao©
39630056900 5303GHMBMBO 3OME3gLYdO.

3. 33m3@MBMOO 3OMEgLgdoL Fgugdbgds ©s MXMIIOOL LoEmEbwolvIbsMm0sbMdOlL
239HM 56 5OHOL POTIMI0IOIEO 30JoEH0bOLS s Bel-2 ool MM M mddggdsby. o3
36G3gbol  doMoms  Loxgmdzgwl  Homdmopabl  30953H0bol  Fgy3zsbol  3oMmMdYdTo
MR M909d0L 9696093030 F9EedMmEoHBIoL godarogMgds, MMM dodmdmbo®oreo
19MIg69d0L 5JGH035(300L F9YR0.
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