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o339 boswapby 063wgg0, ©odsd06d9@gdgmo Fam@oligeb dod@g@ongmo
IXOIRIO0L pabggmeggdol 3obbom [15]. Jgdwgy gBo3by Togo 30gdgb@oiools
3Jmby Gomggamo  dsJBHa@ogmo  gmembogdo dgsto Usgggdo o@gwesb (0.5%
5p5M0) bobgg@odge® bogggd 5M9Bo aoEspgdmbes. s@bodbymo 3GmE oY@
3ob3gm@©s  dGsgomxg@oEsp, obsd mommggm  Loby do 0bpogogs@ @0
1003350m3560 6o J@BgMogmo Jommbogdo @ dogomgm (L. 3).

63930 GEe@olysb polyggmeggdol Bgdwpgy  doddg@ogm  B@sdgdby
9900amdo 3393900 dop®dgmes mGo Hodol mbggee bsgggd s@gdo — LS4D
5 5My-87.

00963 0F0 5305

yodmgmgomo  doHgtogmo  BHadgdel  opgbGonogeGos  Bo@odos
@539603g 3GoGgMogdon.

31 3039960 wylgagmgodopobol s@Glydmds — 58 dgmmpols dobgogom,
bhg@omg@o {3060 LoBgomadon dsd@g@ogmo  bobomwowsb  (3oa jqven
J0mmbogoby  g¥ggmgds  womm  fggmo 2N NaOH-ol  bl6s@o. @gsjzosl
0594369508 §5330000950m Y BO00bGBIO yobosmgdstby, wswgdomo G957
3ol 3035603693 9mos  Gagm@gbgbdgmo  bomgds  [17]. 3sTdo  odm-
49bgdam 06> godgmgomo  gmbpGmmoE, Jgddmw  E. coli b5]BHg@moymo
IBodo, GmIgalsg PO gbgbHPmo 65mgds 5@ sbslosmygdl.

32. doerfodogiio Tgbfogars bopods, Gopash yggms Luymespol ©od-
206353 05JBa@osl FgHodmmobdol  3GmiEgldo  bygmao@gdol  Fo@dmdbs
sbolosmgdls,  @ols Yoo SEyoo >Jab bgdbA®sGol  aodoggdsh.
s@bodbygmo  mgolgds  Yglbodgmms  aslmygbgdgee  0dbsl,  GemGE o8
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2
Lobgmdgdol 350096G080300909@0 aJdm®o [7]. hos@odgdgm ofbs 3$1HZS-J
HIbBHo,  @obmgolsg  podmgoyggbgm  b3ggosmg®o  Lsapgmmo ROOR0EJO0
(Fluka). Lobyxgdol 0bmggmodgdols 3s@smgmy@oe  Go®godgdols Hojo@gds
Lobyo®gddo bpgds olg, O3 msgee bospsals odgods 56 Fggbmb. Lge-
BoBgd0l ©sdgebyago 35JB9M0gdols beol dg8mbgggsdo, 53 9gobsbgbgmms
80g®  3gBodmemobdol  3GmiEgldo  aodmgmgomo  gmgodysmbswo  Gom-
B0BHgoby s@Lgdgm  30bHJbMSE MgoJ3osBo gbgmom Dog  3MHgiE030HR L

0dggas ©o, 53335050, oMRBoBS 089AYes FogoE, M3 OPIS0M0 Mgsi30ol
356036gdga0s.

33 maody@s b xodgm@o @Ggodioom (3X@)-sdiamogozscos — 16S Gode-
Lmdgmo @63-0l 3X@-533@08035305 549mEs 96039@ Lo g@o 3G503xHgdol
253mygbgdomn (EbGomo 1). 3X@-533@05B0353E0S 3oJgNEs  0g@dm304mg@ol
2odmygbgdom (Primus Thermal Cyclers-PCR System, BIOTECH) Ygdwgp 306 m-
39330: Lafgolbo ©gbo@nmsizos 95°C-bg 15 Fymo, O®Igmlsg dmdyggds 40
(303800 (gbsBydszos 95°C-by 15 {530, d0d@o@obszos 60°C-bg 30 (sdo, of-
gods 72°C-bg 30 §o80) o Ladmmmm sfymdols 304mo0 72°C-bg 2 Fgmom [14].

ab®oao 1
16S G0dmlmdgmo G63-0b gbogg@bsma@o 3G508g@Mol 056303g3Gmdgdo
693 gm@opgco ®56303gg@mds 5 > 3’ Log®dg BH5a396H0L
05630393 mds 303500gmgd0m 6.§) bmds (6.F)

27Fjgi AGAGTTTGATCCTGGCTCAG 20 t56)
1492Rjgi GGTTACCTTACGACTT 16

©50g500  JObAAM@msE  35dmygbgdgm obs DSMZ-jmmgjcoowsb dowy-
dgmo I@sdgoo: D. vulgaris DSM 644T; D. vulgaris DSM 2119T; D. africanus DSM
2603T; D. africanus DSM 23860T ©> @0 bBobpsd@gmo d@sdo — D. vulgaris
RCHI (N1) s D. africanus PCS (N2) @mg®gbl 396 3mol gomghygmo  @o-
SMASBHMA006.

34. Jog@mebymiodgds — dsdHamogdols do@gmammpos  Ygbfsgmog  ofbs
®mG0 dgnmeom:

I - aodgmgBomo §Fggmol dgmmeo, @ed@ols Lodgomgdom dsJHg@ogemo
Ax®9gdol  dmdBomdol  9bsdby  ©8330Mg9ds  BobMMbH@SLEH Yo o
Amligm3ol godmygbgdom brgds [11].

I - gogdd@mbgmo Jog@mbzmdos — dsdBgdogemo byldgbbogdo dogo
36930308530l dmlsTm@gdmon ©s3gbAG0GYa0Mrs 5000 d@ubby 3 Fynol
256853 mdsT0, Fg8pamd jo, dsgBg@ogmo bogmgol Tga@mggool dobbom —
15000 3&96%g 5 Fgmol 3obdsgammdsdo 4°C-by. dogdgmo boggdo gooblbs
PBS 3939®@d0 [8]. Lobxgdo dmmsgbes jommopg® go®godady @ yo-
I ggmagage 0fbs gmglBOmbygmo 303@ml ™30l LoBygsmgdoon (JEOL 100°C).
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Bogo begol dodpgosmy sEaomgdosh Bgammgadgm olbs @gs  bobyxo
(GbBogo 2 o Lg@. 1). Lobxgdowsh godmgmyom ©s 0©gbBogo30M o
06> smo dsJHg@ogmo d@sdo.

3abGogro 2
35®g8mBo s@gdgmo Lobxgdo

N Lobxol spgdol Fysdm

1 [N6 — 3. 35@3bobs 653030l H9@dobogmsb shanmls

2 IN7 — 3. d5@3bobal Jgbodmagn — okomdgdymo >0

3 |NI4 - 8. gby9@0l Fgbodmago dog brgabmasb (Lobxo amyodegsmdswols ygbom)
4 INI5 - Fgogno dogo bwgol gbgg@owsb (3 3 Loe®dgby)

5 |NI6 — Dgnodo 3. 0gm@ol dosdmgdoesb (Lobxo ampodysmdswol biybom)
6 [N17 — Ggomo dogo bwgol glgg@owsh (25 3 Low®dgbg) obsjmools dsbanmdasw

7 INI8 — 3. Bbmygl babsdo@m (Lobxo amao@ETYsmdsEols Lybom)

8 IN19 — dog0 begol (gomo Loggm 565 3mo0sBo

x

o
-
o
)

byg@. 1 godgdm  Lobygdol
>gdols S0 0 gd0
Vogobegolbdo@gmdo

36mdogmos, Gmd Lymasdgool ©sdgebasgo dsdHgMogdo mbgge  bsjggd
50930 9uem  LOsgse  obOpgdosh, gopa@g dgeod  bagggd sdgbg  [16].
20093mbL Lobxgdols mbggoe bogggd o®m9do homgligolol @o@gdomo @godzos,
Omdgmo3  yodmobs@gds bogggdo s@Mol godsggoom, LsTgsmme sme@osbo
J90B0300900L Fgdgy  a0dmdgmegbos (byg®. 2), bomm 3go@ ULsgggd s@gba —
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2.y oegl (bge. 3). yggms godmygbgdagm bogggd  s@gdo 30°C—%5‘7i1%%3
H030Mgd0L  JgdnbgggeTdo  gggms  dodHg@ogm TRl sbolosmgdes  Fogo
3693030H0H0L  (FeS)  (o@3mdbs ©s 34 oeol Jgdwpgy  3mp0Go ysm-
doE0lmgol sdobaliosmgdgmo bigbol asdmymes.

bg@. 2. API-bos@opdo e @Eogo@gdaeo
Lobyxgoo: 1 — go@ygmagomo Ggodaos; 2-6 —
©EIS0M0 Ggod305; 7 — JobGGHmeo
(L533900 bos@sago)

L@, 3 gomggagmo 65JHgtogmo  Jommbogdo dgod Usgggd boswogby. & — lLobyo
NI5 (10! s 102 356%5393930), & — Lobgyco NI8 (10! s 102 56%5393950)

Lobyxgool  9dgBgbmdsd  amaodETgsmdspol  (HS)  @gbpols  dobgogom
20dmogmobs  ©oEgdomo  GgodiEos,  slggy  Fomgmo  geymdglgbdaeo
bomgds  gaBGs00bggho  Uboggdol 399,  @o@  @odsbsliosmgdgmos

by ao@gdol ©sdgsbasgo dsdBg@ogdolimgols.

30030gcs 168 @0dmlmdgmo @63-0l bygmgmBoEg@o 056803 g@Mmds ©o
2oboldobEg®s  sbamswasdngmgomo  Lymasdgdol ©sdgsbysgo dsgBg@ogdols
bobgmdgdo. 3X@-533@0x0353000 LASbEs@GG Y@ F@sdgdmsb (D. vulgaris DSM
644T; D. vulgaris DSM 2119T; D. africanus DSM 2603T; D. africanus DSM 23860T;
D. vulgaris RCH1 (N1); D. africanus PCS (N2)) g@mo@ godmggmgne  odbs
9080920 L JoBmgmo obmms@gdo: N6, N7, N7/1, N15, N16, N16/1, N18, N19,
N20, N20/1 (L. 4).

16S  @0dmlmdgmo  @63-0b  Lodggblols sbsgmobol Fgwgasw, @m®Igmoi
396 3mols  gOHmghym  @sdm@sGHM@0sTo  BoBs@Es  (gomogm@bos,  5TJ),
LGP, HMI yodmggmggmo 500gg LJsOmngmo* d@sdo Joysmngbgds
Desulfovibrio- g3o@U. 53s5bmsb, [N6] — SRB GE6 os@dmbbws 100% owpgbde@o
Desulfovibrio vulgaris RCHI — d@s30l; [N7/1] — SRB GE7/1, [N15] — SRB GEI5 ©o
[N16/1] — SRB GE 16/1 99% owpgb®y@os Desulfovibrio vulgaris Hildenborough-
B@Bodols; [N16] — SRB GE 16, [N20] — SRB GE20 s [N20/1] — SRB GE20/1 99%
0©gb@®os  Desulfovibrio Lsbgmdol LZKI- 9@sdol, [N7] — SRB GE7 98,78%
0©gb@g®os Desulfovibrio Lobgmdols PA35E4 9@sdols, [N18] — SRB GE18 99.37%
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0pgbH@0s Desulfovibrio Lobgmdol JG1 d@sdol, beogom [N19] — SRB GE19 99855
0wgb@gcos Desulfovibrio Labgmaols Ecwsrb042 d@sdols (Gb@ogo 3).
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byg®. 4. dsJHgmogmo dBHsdgdol 3X@-533mogogs30s. ) 1-6 LEsbpsd@gmo IFsdgdol
3XG-36mpg]H0: 7-13 — LJs@mgmo 0bmms@gdol IX@-3GmeydHo, 14 — ©swgdomo
J0bHAM@o  owdsgsmo s s@dsgamo  3Md0dgMgdom  gAmEAMYmse, 15 -
POYNBomo  JobHAM@o  o@dsgso  3Go0dgMom, 16 — gsdymgomo  JmbG@mao
spdsgamo 3Go0dg@om, 17 — ge@yogono jobd@mmo (bobxo ©63-0l aomgdy), 18 —
©63-0 Lobyxo; 3) 1-3 -, Jo@nygmo” 0bmms@gdol 3X@-3Gm©yd@o

3bGogo 3
Jodmgmo 3§sdgdol Lobgmdgdo NCBI 8mbs3gdms dsbol dobgrgom

Ne d%g?a‘%ﬁo NCBI 3mbs398ms d5bs 8‘{&1%‘2350
1 SRB GE6 100% — Desulfovibrio vulgaris RCH1 DvRCHI1/GE6
2 SRB GE7/1 99% — Desulfovibrio vulgaris Hildenborough DvH/GE7/1

3 SRB GE15 99% — Desulfovibrio vulgaris Hildenborough DvH/GE15

4 SRB GE16/1 99% — Desulfovibrio vulgaris Hildenborogh DVH/GE16/1

3 SRB GE16 99% — Desulfovibrio spp. LZK1 D/LZK1/GE16
6 SRB GE20 99% — Desulfovibrio spp. LZK1 D/LZK1/GE20
7 SRB GE20/1 99% — Desulfovibrio spp. LZK1 D/LZK1/GE20/1
8 SRB GE7 98,78% — Desulfovibrio spp. str. PA35E4 D/PA3S5SE4/GE7
9 SRB GE18 99,37% — Desulfovibrio spp. str. JG1 D/JG1/GE18
10 SRB GE19 99% — Desulfovibrio spp. clone Ecwsrb042 D/GE19
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BobOgmbA@slHgmo  ©s  geglHBebymo  og@mlgmdol  LsBusmgdon,
00963 08030M oY@ doddgBoygmo  FHsdgool  dmOgmmmyoyg®o  sbslos-
0gdolsl gggems Lobxdo bobsbo ofbs mpbsg dm@ybymo, gomo o6 @m-
BOAGobgmo  Joms@ygmo  Jom@Eol 3Jmby Pbodgdo, G@Imgdlisiz obobos-
0gdEsm  Fodo@mgmo  dmdAsmds. PrMgEgool Lfm@ge sbgmo dmGgmam-
305> sdsbolosmgdgano g0  Desulfovibrio-l Fo®dmdspygbgenmsmgols (Liy@. 5)
2, 5]

SRB GE6 SRB GE15 SRB GE18 SRB GE19

by@. 5. gagdBOmbygmo dogdmbimoom Jo@gdagmo gmEMmgoo (yowowgds X 23 000)

Q336

03335050, BoBomgdymo  jgmgggool  gegase  Loge@mggmmBo  godm-
gogog  ©s  0©gb®dogoEoMgdgm  odbs Desulfovibrio-l  ggs@ols  Labgmdgdo,
Gedgmns  gedmgmgol Izpgmmdsi Bggbl Jggyebsdo sodrmg 5@ ymgoms.
53olmob,  Lobyxgdowsb, @mdmgdoz  s@gdg@  ogbs  Lbgsslbgs  Lsbol
Vgommgdosb — 3336000 ©s bpgol (ygmgdo, Lsbsdo@mlbomsb sbepml s
bogol gbggMoesbh 2.5-3 3 Loe®dgby, sbggg dobs@mols o6 bwgol Lsbsdo®mls
‘YemodPo, godmygmgomos  Godpgbody, 9OMsbgmoligsb  aoblbgsggdgmo  o-
bgmds, @@, mogol dbdog, bobl glgsdl 8 d5]Hg@mogdol domddsgse-
B9Amgbgdol  BoJBHM@L.  godmygmgomo  FHsdgools  LOgmo 0 bG0BoSGE0S
ho@Bo®s  @odpgbody  dgmmeols  gsdmygbgdom.  Lymas@gdol  ©sdgsbasgo
d5dBgMmogmo  Labgmdol  0©gbE0Bo30Mgds  dnbos  o@gdmEsbh  smgdgmo
3539 bobxosh. 0©gbBogoEoMmgdymo  Lymas@gdol  ©sdgebysgo  dsdg-
40930 Lobomenols s  gegdB@mbymo  dog@mbigmdols  godmygbgdom  @sbs-
Losmes  dmagmmemyog@se ©s bsbsbo 0dbs, @m3 gggms Bomasbls Sbo-
Loomgdls mEbsg dmyubygmo BboMolgdy®o gm®dols dsdBg@ogmo gxcggdo

3omsGgmo JogEom.
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HIEHTU®UKALASI BUAOB, IIPEJICTABATEJIENA POJA DESULFOVIBRIO,
U30ITMPOBAHHBIX B I'PY3UU

A 50/"(80()38,1‘2 E. TesOopaozfe,’ H. Cxupmna()se,' JI. Hemkamenu,]
JI. Keauaose,! H. Banapoycuweunu,” M. Kymameﬂame’

1
Hucrutyt Gaktepuodarun, Mukpobuonornu u Bupyconorun um. I'. Dnuapa, TGummcu;
locynapcrBenHblil yHuBepcureT Unbn, Tounncu

PE3IOME

10 wrammos  cynbdarpenyunpyiomux (Desulfovibrio) Gaktepuii GbImM  BBIZENEHB 1
WICHTH(ULPOBAHBI U3 YKOJIOTHYECKHX PO, OTOOPAHHBIX B PaiioHe He(TAHBIX TePMUHANOB Ha
Yepromopcko-Geperopoit smuun Ipysun. Wuentudukauus GakTepHalbHbIX IITAMMOB MPOBO-
Aunack METONOM TOJNIMMEpasHOW UenHOW peakuuu. PacmmgpoBana nocienoBaTenbHOCTH 16S
pubocomanboii PHK. Ha ocHoBe reHoMHOro aHaiisa 10Ka3aHo, 4To BCe BhIeNeHHbie B [pysnn
WTAMMbl [IPMHAUICKAT MPEACTAaBUTENAM poia Desulfovibrio. Jng KynbTHBHPOBaHHs GakTepuit
bt 0TOGpaHbl OnTHMANbHble nuTaTeNbHble cpeasl (LS4D u cpena 87). C momowibio
9NIEKTPOHHOH MUKPOCKOMMM H3yueHa MOP(OIIOris MUKPOGOB; MCC/eI0BaHMS MOKA3alH, YTO TH
MHKPOGBI NMaJIOYKOBUIAHOM (OPMBI, C OXHHM WK JIOGOTPUXHATLHBIM THIIOM TIOJAPHBIX JKI'YTHKOB
U HX XapaKTePU3yeT HAaNpPaBJICHHOE ABIKEHHUE.
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THE IDENTIFICATION OF SPECIES OF THE DESULFOVIBRIO GENUS,
ISOLATED IN GEORGIA

D. Bolkvadze,"* E. Tevdoradze," N. Skhirtladze,! L. Leshkasheli,’ L. Kvachadze,'
N. Balarjishvili,) M. Kutateladze'

' G.Eliava Institute of Bacteriophage, Microbiology and Virology, Tbilisi;  Ilia State
University, Tbilisi

SUMMARY

10 strains of sulfate-reducing (Desulfovibrio) bacteria were isolated and identified from the
environmental samples collected near the oil terminals at the Black Sea coastline of Georgia. The
identification of bacterial strains was performed by polymerase chain reaction (PCR) and the
sequence analyses of 16S RNA. Based on genomic analysis all bacterial strains isolated in Georgia
belong to the genus of Desulfovibrio. Optimal nutrient mediums [LS4D and medium 87] were
selected for the cultivation of these bacteria. The morphology of the microbes was studied by
electron microscopy; all identified bacteria are rod-shaped with one or lophotrichous polar flagella
and motile.
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0. oo, jgddﬁ, d. @o&o@odﬂ, 6. s 59 bo ‘(730@0, J g)bm 3 Jgnn?(?ngno,
b. ds ;yoé'nda

WL “aowoyegdgmo Jodydaools s GHHogds@memyools 396@®0”, mdognolio

Jaerggol  dobsbo. 3300y §gogol dgmol Jm@Gogsma@o  06GM@SIgnmsGamo
390mG@6LIEbHIGL 3o3mygbgdol 989JHIGM0L Bgnslgds mymmgsbo dgmgdol
Yggbme39dgmo dmGgbommdgdol 339@bsgmdsToa.

dsbogrs o Fgmerwgdo. J3mgzsBo bs@ogmo ogm 1879 Famol sbsgol 35 3
(30960 Bggbm@3gdgmo  dmEIbomMBon  HEASZISHMEMY0YG-MANM3gRoYmo o~
60gd> “Lobmgbol” JmbG0bygbBowsb, @mIgmms3 d3g@mbsmmds hsndo@Esn @G-
0go@aM0  063GIgEgmsGgmo >9MAB@ELmEGG B0l gsdmygbgdom, dsmpst 14
0gm  Jogmo, 21— 30853530. Logmb@mmm  xaaal Bgsmpagbes 50 3s30gbGo
Yabmegdgmo dmGgbommdon: 21 Jomo ©s 29 3530, AmIgmmsy 3n@bsmmds
bogdotesn  GAsogogmo  dgomEgdom, dsmysh 23-b — s@sggAmgsbo  mLEgm-
bobmgbol, 27- — 06@@SIgEYmsGgmo @gAml 3sdmygbgdom. 3530gbGms dmbs-
(309930 YgrstdEs  godg@ol  bagbdo BglEom, dsbsms ©sIPBsgrs SPSS v22-0b
3%8mygbgdom.

38529353 330hgghs, MM3 M3gAeEoost 5 mgol msgby Ygbm@gds dopfggmos
430> B93:bgggedo. godao Ygrgao sbomo Jgmmeogol xawxnBo sgodlodos 91%-
B0, LsgmbdHommBo — 66% (p= 0.006), s3koysp, hggh dogd  Bgdmmsgsbgdnmo
dgomEogs  bedfdgbme  s9dxmdglgdl  mummgsbo  dgmgdol  Bggbm@3gdgmo
dmdgbogmdol  d3g@bommdol  Ygrgagdl s Fgodmgds @ggmIgbrgdgm  ofbsl
FoOnm 3odmyggbgdobmgol.

bd3ggobdm  Lodygggoo: 0b@@IgRymotgmo  s9BmE®@EL3msbHs3os,  gnbmd sy
dgo dn@gbogmmds, yogbmagbsgo B@sbL3mob@s@o

HGogdo@mmmpagdolmgols dgmols Jggbm@agdgmo  dm@gboemdols 3396-
bomds  @gdpg  H®sgdol  3dody  as@mygmgdsl o  d60Tgbgemgeb
20800 g935L  Fo@Bmopagbl  [6, 9] dgmols  Fggbm@mEgdemds  Fgodmgds
dmfggamo ogml OmamOE s@sbsmsbspm  Lolbmoon dmds@oggdom, olyg
dgmols o dodpgdomy @Gdomo Jlmgoagdol 0bgozo@gdom 6 LolEgdy@o
Es0gogogd0m [3, 4, 7].
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METOJUKA XUPYPITHYECKOI'O JIEYEHUS HECPOCIHIUXCSI
MEPEJIOMOB TPYBYATBHIX KOCTEN

1. Boakeaosze, M. Tabamaose, H. Asazaweunu, 3. IIxogenunigunu,
H. Maposicanuosze

Ltd «LleHTp HEOTIOKHOI XUPYPrUM U TpaBMaTosornuy, Tounucn

PE3IOME

Lenv uccneoosanusn: oueHka d(HQGEKTHUBHOCTH XHUPYPIHUECKOTO JIEUEHMS HECPOCLIMXCS
nepesioMoB  GONbIIEGEPIIOBOM KOCTH C HCMOJB30BAHMEM KOPTHKAJbHBIX HHTPaMeyJUIAPHBIX
ayTOTPAHCIUIAHTATOB.

Mamepuan ~ u  memoow..  PaGora  OCHOBaHa ~ Ha  pe3yjbTatax  JedeHus 35
NALMEHTOB C HECPOCILIMMUCS MepesioMaMi  TpyOUaThIX KOCTei, HaXOAMBLIMXCS B KIMHHUKE



prAY 3
«CuHTe3», B JIEYEHWH KOTOPBIX IMpPUMEHSUIM KOPTHKAJIbHBIM MHTPaMeLyJUIAPHBIN ayTo4 2o
TPAHCILIAHTAT.

Cpean GOJbHBIX JaHHOM rpynnbl ObuTH 21 MyXXUMH M 14 sKeHLMH — cpeaHuii Bospact ot 18 10
79 net. KoHTpONIbHYIO TpyIy cocTaBuiIn 50 GOJNBHBIX C HECPOCLIMMHUCSA TepesioMaMu (U3 HuX 21
KEHIIMH ¥ 29 MYXKUHMH), KOTOPHIM MPOBOMMIH JIEYEHHE TPAAMLHOHHBIM METOIOM: HEO4aroBblii
OCTEOCHHTE3 MPUMEHSUIC Yy 23  MaLMEHTOB, HWHTpaMeAyJUIApHbIH  cTepkeHp — y 27.
Cratuctuyeckas o6paGoTka pe3ysibTaTOB MPOBOAMIACH MO Kputepuio duiuepa (TOUHbIH TecT).
JIOCTOBEPHBIMU CUMTAIM PA3IN4Ms IpU 3HadeHMAX p <0.05. AHanu3 NpOBOAMIN C MOMOIIBIO
TAKeTa CTaTHCTUYECKUX nporpamm SPSS 22.

Pesynomampl. CpaBHeHHE pe3yNbTaTOB JBYX IpYNN CIycTs 4-5 MecsleB Mocie Ornepauuu
T0Ka3a/10, YTO NP NPUMEHEHUH HHTPAMELyJUIAPHBIX ayTOTPAHCILIAHTATOB KOJIMYECTBO XOPOLIMX
pesynbTaToB cocTaBuio 91%, B KoHTpone — 66%. Takum o0pa3om, mpemnaraemas METOAMKa
ylydIaeT pe3yabTaThl JIEUEHHs HECPOCLIMXCS TMEpeIoOMOB TPYyOUaThIX KOCTEl M ee MOXKHO
PeKOMEH/I0BaTh /LIS OOIIEro MPUMEHEHHs.

TECHNIQUE OF SURGICAL TREATMENT OF TUBULAR BONES’
NONUNION FRACTURES

Sh. Bolkvadze, M. Tabatadze, N. Avazashvili, E. Pkhovelishvili, N. Marjanidze

Ltd “Center for Emergency Surgery and Traumatology”, Tbilisi

SUMMARY

The aim of the study was to estimate the effectiveness of surgical treatment of nonunion
fractures of the tubular bones using intramedullary cortical autotransplant.

Material and Methods. The study was based on the results of treatment of 35 patients with
nonunion fracture of tubular bones, who were placed in the clinic "Synthesis”, where
intramedullary cortical autotransplant was used in the treatment.

Among the patients of this group were 21 male and 14 female aged from 18 to 79 years. The
control group consisted of 50 patients with nonunion fractures (including 21 women and 29 men),
who underwent the traditional method of treatment: external fixation was used in 23 patients,
intramedullary rod — in 27. The statistical analysis was performed by Fisher's exact test. The
differences were considered to be reliable in values of p <0.05. The analysis was performed using
the statistical software package SPSS 22.

Results. The comparison of two groups of patients after 4-5 months following the surgery has
shown that while using intramedullary autotransplants a number of good results makes up 91%,
and 66% — in the control. Thus, the proposed method improves the results of treatment of tubular
bones nonunion fractures and it can be recommended for general use.
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CTENEHH CYBBEKTUBHOI'O BO3JAEMCTBUS SMAJIEIICAA HA
IPEJCTABUTEJEN I'PY3UHCKOM MOIYJSILAN, CTPAIAFOLIUX
MPUCTYIIAMHU ®OKAJILHOM SMAJIENCHI

H.T: 3upumeunu,] M. Anxuose,” 3. Tozonuose,! I'. Tomudse,’ A. lIuCKtlpMO:fe,z
C. Kacpaose'

lI/IHCTm‘yT HEBpPOJIOruy M Heiiponcuxonorun, Toummcn; 2 Toumucckuii roCy/1apCTBEHHBbIH
yHuBepcuteT uM. MB. JlkaBaXUIIBUIIH

PE3IOME

Onuencust — XpoHHYeckas HeBpoJyiornyeckas OonesHb, Habmonarowmascs y 1% MUpOBOro
Hacenenns. B I'pysum nokaszaTenb pacnmpoCTPaHEHHOCTH AKTHBHOM OSIMJIENCHH COCTaBIAET
8.8:1000.

[Ipu ycn0BUM IINTENIBHOTO M aleKBATHOTO pexumMa JiedeHus y 70-75% GoNbHBIX HOCTUrAETCs
NOJHOE  NMPEKpAlleHHe SMMJIENTHYECKMX MPUCTYNOB M COXPAHEHHE  IICHXO-COLMAIbHOM
NOTHOLEHHOCTH. HecMOTps Ha 9TO, M3-3a PacnpOCTPaHEHHBIX B HACeleHHEe CyeBepHil H
NpepacCyIKOB,  JMMJICTICHA  CUMTAeTCs  OJHHUM M3 CaMbIX  CTHrMaTH3MPYIOIIMX |
HHBAIMAM3MPYIOWMX 3a0oseBaHuii, co3jaiollas NaUMEHTY CYIIECTBEHHbIe MpOoOIeMbl MpH
00pasoBaHHM, TPYNOYCTPOHCTBE, BBIOOpEe mpodecchH, CO3NAaHMM CEMbH, YIpPaBICHHU
aBTOTPAHCTIOPTOM M COLMAJIbHOIN aKTHBHOCTH.

CrpaX pasBUTHS SMMJIENTHYECKOTO MPUCTYMa YacTO BBI3BIBAECT Yy MOCTPAAABIIMX YYBCTBO
TPEBOTM U HETIOJIHOLEHHOCTH, 4YTO 3HAYMTENbHO CHIDKA@I MX KauyecTBO JKMU3HH, XOTA U Yy
MalMEHTOB ¢ KYMPOBAHHBIMU NMPHIAAKaMU HEPEIKO HA0JI0aeTCsi HU3KOE KauyeCTBO JKH3HU.

Lenplo JaHHOTO HCCENOBAHMSA ObUIO H3Y4YeHHE pa3Muus CTENeHH CyObEKTUBHOTO
Bo3JeficTBUA GONe3HM Ha (OHE Pa3HBIX AHTUKOHBYJICAHTOB y MALMEHTOB C KYNHPOBAHHBIMHU
IMUIENTHYECKUMH TIPUCTYNAMU.

152 B3pocbIX JuLL ¢ (hOKaNBHOI dMusencueii bl ONpPOIIEHBI C NIOMOIIBIO a1aNTHPOBAHHOTO
Ha TPY3MHCKOM s3bIK€ BONpOCHMKa ~OmnpeneseHue CTeNeHH CyObEeKTUBHOrO BO3AEHCTBUS
snunencun”. 84% pecrnionnentoB (128) mpoxomumu MoHortepanuio, 83% wu3z Hux (106) —
NPUHAMAJIM AHTHKOHBYJIbCAHTBI CTAPOrO MOKOJIEHHS.

[lo pesynpratam MCCII€OBaHUs TOpa3go HHU3Kas CTENEHb CYOBEKTHBHOTO BO3IEHCTBHS
smuIencuy HabJoanack y NMalMeHTOB, MPUHUMABIIMX aHTHKOHBYJBCAHTBI CTAPOTrO MOKOJICHHS
TPU PEXKMME MOJIMTEPANNH, Yallle Ha3HAYeHHbIE 13-32 JKOHOMUYECKOTO COCTOSHUS GOJIbHBIX.
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ASSESSMENTS OF SUBJECTIVE HANDICAP OF EPILEPSY (SEH) IN
PEOPLE WITH FOCAL EPILEPSY SEIZURES IN GEORGIAN POPULATION

N. Gzirishvili! M. Alkhidze,! E. Togonidze,’ G. Lomidze,’ A. Tsiskaridze,?
S. Kasradze'

" Institute of Neurology and Neuropsychology, Tbilisi, Georgia; > Iv. Javakhishvili Thilisi
State University

SUMMARY

Epilepsy is a chronic neurological disease affecting approximately 1% of the worldwide
population. In Georgia the prevalence of active epilepsy was estimated at 8.8:1000. After the long
and adequate treatment, 70-75% of patients achieved complete cessation of epilepsy seizures
maintaining their psychosocial value. Despite this, due to the superstitions and misconceptions
prevailed in the society, epilepsy was considered to be as one of the stigmatizing and disabling
conditions which creates significant problems for the patient in terms of employment, marriage,
choosing profession, driving, and public activities. The fear related to the development of epileptic
seizures often evokes anxiety and inferiority complex in the patients significantly reducing their
quality of life, however, low quality of life is not uncommon for the patients with complete
cessation of epilepsy. The aim of the study was the diffgrentiation of subjective handicap of
epilepsy on the background of anticonvulsant therapy of different types in the patients with
complete cessation of epilepsy seizures. 152 adult patients with focal epilepsy were involved in the
study conducted on the base of adapted Georgian version of “Questionnaire for Assessment of the
Subjective Handicap of Epilepsy” (SHE); 84% (128) of respondents underwent monotherapy and
83% (106) of them were administered anticonvulsants of old generation. According to survey
results, the degree of subjective handicap of epilepsy was significantly lower in the patients treated
with the older generation of antiepileptic preparations and the patients administering the
polytherapy who were the most frequently prescribed the mentioned preparations due to their
economic situation.
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33sMm0 s s@SLYmMo Ygbgogmgdgdo gbps ogml. g gogomgsmolfobgdm,
G og@gonol  GgldgdmogeTdo  Lobgadfogml  Fbsdesdgton 9439
G539603g Fgmos d0dobsdmgmdl 7gdomgalools Lopsbdsbsmegdemm  3Gm-
35357 [2], Gmdaol 3mboBoygdo dgrgagdo Bggbo Jgmgzomsi o@sLEGM©S,
LogdommggmmBo g3omgalools ©s 930@gnlioomn ©ssgsgdygmo s©sdosbgdols
30350 Labmpgomgd@ogo sb@ol 3mboGoygdse  Ygzgmols dobbom  syio-
@adgmos  g3o@gxnlools  LodgeoEobm s glodm-bmEosema®  bsgombgddo
babmgomgddogo  Logobdsbsmmadmm  3GmiEglgdol  assjBog@gds ©s -
RoOMMmgds, @53 360Tgbgemgbo  Fgod30M90L  g3o@gxlools LEogdols s
o035 gdgmms 3bmgdgdol gogdxmdglgdol badolbl.

Q336

930@gxalools 3jmby 0g@] LEYbEIdmsb dgosmgdon, LssdmnggammTo
d3bmgmgdo  g3omgxbool 3Jmbg LEYgbBgdol 3bmgmgdols bsdolbo go30-
@9o0m YPO®M S0, M3 bodsdmggmmTo gdomggrlools badgozobm ©s
gbogm-boaos@yg@ Lsjomnbgdbyg Lobmysemgdols 3Fomo 0bgm@domgdgmmdols
Yagga0s. s@bodbymo go dogmomgdls gdomggzlbools dods@ngemgdbom Lods@o-
39 3o Ingdgeo LobmysEmgd®ogo Mm®asb0bs30900l odsm sJBogdmdsby.
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IBYYEHWE CTEINTEHU CYBBEKTUBHOI'O BO3JAENCTBUSI SINIENICUIA
HA BOJILHBIX SIIMJIEIICUEN CTYJIEHTOB, IPEJCTABUTEJIE
PASTIMYHBIX KYJIbTYPAJIBHBIX HOITYJISIIUNA

HT 3upumeuﬂu,’ 2 r. Jomuoze," T. /Imumxapuaﬁu,' q. 03l<apa,3
A. Luckapuose,” C. Kacpaose'

~ 2 o~
Wuctutyr Hesponorun wu  Heiiponcuxomorun, T6umuen, [pysusi; * Tommmcckuii

o 3 o
T0CYAapCTBEHHBIH yHUBepcHTeT nMenn M. Jhkapaxuwsmny; ~ CtamOyiibekuii yuusepcuter

PE3IOME

Onunencus — XpoHHYECKas HeBpOJOruueckas GonesHb — Habmonaercs y 1% MHPOBOTO
Hacenenus. M3 nnx 1/4 netn myGepraTHoro Bospacta. B pasnuuHbIX KyJIbTypHBIX (opMaLmsix 06
SMUIENICHH W GOJILHBIX DIIHMIENCHelf TIOAX PACPOCTPaHeHb! pasHble CyeBepus. M3-3a cyesepuii
1l HeaZIleKBATHBIX B3IJISII0B, GOJIE3Hb NPUHATO CYUTATH OJHMM M3 HanGOJEe CTUIMATU3UPYIOLIMM
COCTOSHUEM, KOTOPOE OTPAXAeTCsl HA COLMAIBHOM aKTUBHOCTH GOJIbHBIX. BOJIBIIMHCTBO GOTBHBIX
ONANENCHEH  CTYAGHTOB M JeTel WIKOJBHOrO BO3DACTA JIMIIEHB aNEKBATHOTO YYeGHO-
o0pasoBatesibHOTO npotecca. M3-3a cTpaxa pasBUTHs IPUCTYNA SIMICTICHU U BbISBIEHUS OOIE3HH
4aCTO U30EraloT NOCelleHHe 0GPa3OBATEbHBIX YUPEXKICHHH, OOLIEHUs CO CBEPCTHHKAMI,
BO3NEPIKMBAIOTCA OT MPUCYTCTBHS B OOLIECTBEHHBIX MECTAaX, YTO B 3HAYUTENLHON CTEreHH
TPENATCTBYET MPOLECCY COLUMANLHON HWHTErpauyy, TOrAa Kak IpH aAeKBaTHOM JICYCHHH U
COOTBETCTBYIOLIEM OTHOLICHHH CO CTOPOHBI OOIIECTBA, OCHOBHASA YacTh OOJBHBIX ABJIAETCA
TCHX0-COLMAJILHO COBEPLICHHBIMHU JINYHOCTAMH.

Lenbio 1aHHOTO HMccieI0BaHUA SIBJIACTCS M3yYeHHe CTeNeHM CYGheKTHBHOIO BO3AEHCTBUS
MAenicni Ha GOJIBHBIX SMMylenicuelt cTyneHToB B I'pysun u Typuum kak Ha OTMualolielics
KYJITYPHOI TOMY SN,

C nOMOWBIO  aaNTHPOBAHHOTO HA TIPY3HHCKOM H TYPELKOM S3bIKAX BOINPOCHHUKA —
“Onpenenenye cTeneHn CyObeKTHBHOrO BO3JEHCTBUA JIMIENCHH” — BCEro GbLIO OnpouIeHo 56
00MbHBIX SMHIENCHelt CTyNeHTOB, 25% pPecTiOHIEHTOB ObLIK rpaxnanamu I'pysun, a 75% —
rpaxaanamu Typunu.

Ilo pesynbTatam uccrieoBaHMs Tropasio Hu3Kas CTeNeHb CYGBEKTHBHOrO BO3AEHCTBHS
onuiencuy Habmoxanach y GONbHBIX JMUIENCHEH TPY3HHCKHX CTYIEHTOB, 1O CPAaBHEHHMIO C
TYPEUKUMH, YTO YKa3bIBa€T Ha BHICOKYIO CTENEHb CTUIMbI SIUIIENICHH B OGIIECTBE.
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THE STUDY OF SUBJECTIVE EFFECT OF EPILEPSY (SEH) IN STUDENTS :
WITH EPILEPSY, REPRESENTATIVES OF DIFFERENT CULTURAL
POPULATIONS

N. Gzirishvili)’” G. Lomidze,' T. Jishkariani,' C. Ozkara,?® A. Tsiskaridze,?
S. Kasradze'

! Institute of Neurology and Neuropsychology, Tbilisi, Georgia; > Iv. Javakhishvili Thilisi
State University; ° The Center for Epilepsy of Istanbul Cerrahpasa University Clinic, Turkey

SUMMARY

Epilepsy is a chronic neurological disease affecting approximately 1% of the worldwide
population and ' of them are the children of pubertal age. Misunderstanding and different
prejudices about the epilepsy and the people with epilepsy prevail among the populations of
different cultures. Due to such prejudices and non-adequate false perceptions, the disease is
considered to be as one of the stigmatizing conditions reflecting the social activities of the patients.
Children and majority of students with epilepsy lack adequate educational process. Due to the fear
about development of epileptic seizures and disease detection, the patients avoid attending the
classes, peer relationships and public places significantly hindering their social integration process
while in case of adequate treatment and social attitudes the majority of patients are the persons of
normal psycho-social consciousness. The purpose of the study was the investigation of subjective
effect of epilepsy in the students with this disease belonging to the different ethnic and cultural
populations. The study was conducted among the students with epilepsy living in Georgia and
Turkey. 56 young patients with epilepsy were involved in the study conducted on the base of
adapted Georgian version of “Questionnaire for Assessment of the Subjective Handicap of
Epilepsy” (SHE). 25% of respondents were Georgian, while 75% — Turkish citizens. According to
the results of the survey, subjective handicap was lower among the students living in Georgia in
comparison with the Turkish students with epilepsy that indicates the high level of epilepsy stigma
in the society.
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RMBIB060L 3d3RI6d Ca,Mg-ATPsbsby

b. dgdﬁddg, d. ;,yo(gobni?gngrm
0g- 49@0BsBgogmol gJl3g@0dgb@gmo domdgozobols 396¢®0, mdomolo

0g0Go  goAmsygel  mogol  Ggobol  Lobsglydo  3333@sbgdol  g@sI305F0
moomobgdgm Ca,Mg-ATPsbg6 5J§omdsby mysdobol gogmgbol Igbfsgmol
FogaoR EoEEobes, Gm3: 1) ©mgsdebo s5JHoggdl Bg@dghHgm  LobEgdsl; 2)
mgsdobol  3mb3g6E@SE0sdY  Ca,Mg-ATPsbgdo  sjBomdol  ©s3mgopgdgmgdol
SLsbggm 8GRl 39ddsmolgd@o gm@ds oJgl 85jLodydon Emysdobols 0.05 mM
3m6396¢@>300bsL; 3) Em@sdobo gogmgbsl 5@ sbpgbl mgm@o godmsygsl msgol
B3060L  Lobsglyg@o  8g83@s6gd0l  g@sJ30sTo  m@mgsmobgdgm  Ca,Mg-ATPsbsl
B036L3mAEL LEgJomdgd@osby.

bd3gobdm Lodgggdo: Ca,Mg-ATPsbs, pmgsdobo, 690GmE@6LIo@ M g0

6aGgnmo LobEgdobogol goblsggo@gdon 3609g6gmmgabos Ca’'-ol, @G-
AM0G HOS6LIYIdGsbymo  3mEgbzosmols GgaumoBm@ols Gm@o. sa@ gy,
3603369 mgobos dolo Tgmomo Lobogliyd gowoigds@o. goms sdobs, Ca®*-ly
3oblsggn@gdgmo 3609g6gmmds  gbodgds, Gmaymm 3 g9@dghHol dmwogo o
HOOLS s gAM-gAn Jmogs®  3md3mbgbRl, @mImol LsTgomgdon bogds
3909sb  Jowgdgmo  06gm®do300l  gows3gds PGy Tows  3GmEgLgd by,
@3bo3 posd(yggHo 360dgbgmmds ol gxGgeol gubjzomdobmgol. sw-
603bgmoEob  aodmdobody,  (396GHMo@g@o  bg@gnmo  Lobgdol  ¢ygb-
Jeomdsdo  goopglo  360Tgbgmmds  gbokgds Ca*-ols H®6L3gdo@ by
HOBLIMAALS > AGbLIMAFHm Lol gdgdl. Ca*-ols BbL3MAOE0MGd© gHm-
960 3603369 ma56  Loliggdol Fo@mdmawygbls Mgh-g{)oﬂmdngggaﬂgo Ca-ATPs%bo.
Ca-ATP>Bg@0 oBomds Ogageomgdswos. gx@edo s@lgdmdl 83 @gagmsiools
3obLbEgGgmo  LobEgdgdo, @mIgemms dmddgwgdols dmegsgea@o  dgdsbobdo
X9©  gowgy  dgLfogmol  3dmEglidos. aoblsggm@gdon  860936gamgobos  Ca-
ATPsBol - dgageszool dgbfsgams  6go@m@@sblidodg@gdomn (NT), @owyob
obobo 9dgommE dmbsfomgmdgh Lobsgliyg@o aowoigdol 3GmyLdo.

332930L  d0bobl  Fo@dmopagbos  mgm@o  godmoagol  magol  dgobols
Loboglig@o  d9d0@0bgdols  gOsJ300T0  @mgsmobgdymo  Ca,Mg-ATPsbegco
Lol gdol dmJdgregdol Mganms3osBo emgsdobols Gomols sy gbs.
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33%J30L Md0IIG0 RS JINMRIB0 SR
3309306 0309dBL FomBmswagbos mgm@o godmsygsls mogols Bgobowsb wo-
B9M96GE0M o9 396HM08YF0Mg50m  LoJodmbol Lodgg@ogol g@swogb@do
dowgdgmo Loboglyg®o dgdo@sbgdols g@sjaos [1, 6] Gomol 3mb3gbBMsEs
olsb@g@mgdmes @my®ols dgnmeon [4], bomm sesm@ysbygmo gobgm@o —
h39bL @sdm@SAM@05do dmEogozoMgdgmo Bolgg-bgds@mygls ©s gabobmg-

dolenmgsls dgmmeon [2, 3].

ATPsbyg@ odBomdsby gabxgmmdpon 19@dg6@0l 80g@ ATP-ol ©sd@on
39304mBo@o  sM3MOYbmo Gobgm®ols AsmEgbmdomn domoa@sd omsby
Losomdo.

Ca-ATPsbsls Jgbfogamobsl godmygbgdgem ofbs d@sgsydbosbo ¢g@dgb-
Ao Lol gdgdols JobgHogg@o sbsgmobols dgmmegdo [5], Go3 FoMmdmswagbls

dasgom93bosbo gg@dgbGymo LoliBgdgools 30bgBogado 3gemaggol gOmsydm
dgnmel.

QINIBIBO RS 3500 3S6LOK3Y

Ca,Mg-ATPob @ LobBgdaby omysdobols dmfdgogdols dglfsgeamols d0bbom,
3o3m 33 g 0dbs m@sdobols 3mb3gbB@sE0sby Ca,Mg-ATPsbydo of@om-
b0l @sdm oegdgmgds (L@, 1).

30 1

Vv

0 0.05 0.1 015 [gT] 02

bg@. 1L ©ogsdobols  3mb3gbd@sgosby  Ca,Mg-ATPsbydo  sf@omdol  ©sdmjowg-
3 gds. [Ca*]=3 mM; [ATP{] = 0.23 mM; [Mg”'] = 0.4 mM; [MgATP] = 1.5 mM

>dmhbes, @m3  mysdobo  55JB0oggdl  mgm@o  go@moagol  Lobogliy®o
8993056950 gOSJ30580  @myomobgdgm  Ca,Mg-ATPsbsl  (p<001) o
©Ogsdobols  3mb3gbd®ozosby Bg@dgbBymo  sJBHomdols ©sdmjowgdygmgdols
>dbsbgga 3Gl o3l a9ddomoligd@o gm@ds, dsflodydom mysdobols 0.05
mM jmbi396@®s305%g.
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O03m@G 36mdoos, Lobogliy® bad@momdo byoGmE@sbldodgmgdols a
0530bgBEgdolmgols sygEomgdgmos bgdggm gx@godo Ca*-ols 3Mb6396@®s-
300l 2obOEs. bgoMmE@S6LdoFgAgdols gedmmagolygamgdols Ygdwgy o Ca*-
ol 3mb396GHMs30s  bofgol  wmbyl  93@9begds.  Logo@ogome, bYm@ o
3d0Bmdss, G mysdobols dmJdggo0m sBHogwgds Ca,Mg-ATPsbs, @Gmdeols
bsBgomadom  bodEogmegds  30HM3msbdowsb Ca*-ols 53m@sbs.  hggb
©5306(9Mgbom, ©mgysdobo B9M396H gm0 Lol@gdol  sBogsiools 200,
bod 0@ 3gemols Ca*"-ols BHObLIOAEL  bEmJomdgB@osbsi. o3 dobbom,
©Oxsd0bol bydmJdgogdolsl asbolsbogms Ca’-ol, GOym@3 5930609390
3dBogepmmgdolbogol s LAgmo  0bdododm@gdobmgol  asbggmgbomo
986900l @oibgo.
Lgd. 2-bg  Yo@dmppgbognos  Ladgsjzom o@gdo 005 mM  mgsdobols
0565mdolsls Ca,Mg-ATPsbygdo  sjBomdols 30 30 d Y ds Ca**-ols 33009
(bged. 2A) o do@omo (@, 2B) 3mb3gbd@siogdhby.

018 0z
ST 1V B
o.1§]
ot
01
.08 /
0.08)
S A 1 2 3 4 gfICaI 3 2 4 L] EX] [Ca}‘

by@. 2. bodgsggom  o@yBo 005 Mm  ©ogsdobol mobsmdolsl  Ca,Mg-ATPsbydo
5JHomdol  ©sdmgowgdamgds Ca®*-ols 93009 (bLy@. 2A) ws> dowomo (Lg®. 2B)
3963960 @s309d00s6. [ATP] = 0.23 mM; [Mg®*] = 0.4 mM; [MgATP] = 1.5 mM

Ca*ols domosb  d3009  0b3gbBMs30gdby  Ca,Mg-ATPsbymo  sf@omdols
330 30EdYEgds  M@oyBgdanbgdgm  jmmGEobs@gddo LY m@bsbmgabos
(bgd.  2A),  @o3  dogmomgdl, @md Ca*-ol;, OOPOOG  SYEOE JOJE0
3JH0go@m@gdolmgol  gobsgmgbomo  9dbgdols Gogbgo n=1-1 [5]. Ca’"-ols

. EoanG 17, = f(Ca?*) 5
oo 3mbi3gbB®Maizogdolisls Vv ©5dm ogdgmgdols  LYm®-
bobmgbgds  (bg@. 2B)  go  oBggbgdl, @md Ca’-ol;, OOama3  bogmo
063060HMGGd0Lmgols 3obgnmgbomo 936gdols Gobgo m=1 [5].

23M0p00,  mPsdobo  sodBoggdls Ca,Mg-ATPsby® s>JBHomdsls s dobo
O3 gbom oM 0@gmgds  MYNGo  goMmsygel mogols  Ggobols Lobogliyg®o
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d930Gobol gAJ300F0 @ gsmobgdgemo  Ca,Mg-ATPsbey@o 1)01563351(
AO6LIOAFHOL LHmJomIgBemos ©s 0p0 Tgoagbl 1Ca* : 1 ATP.
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BJIMSHUE JO®AMMUHA HA Ca,Mg-AT®a3y

C. Kynpaoze, M. /[rcasaxumigunu

LlenTp skcnepuMeHTaabHOM GuomenniHbl uM. M. Bepurtawsunu, Tounncu

PE3IOME

HWzyuenue Bausuus nopamuna na Ca,Mg-AT®a3Hyl0 aKTUBHOCTh CHHANMTHYECKON (pakuuu
roJIOBHOrO Mo3ra OebIX KpbIC MOKasano, uTo: 1) AopaMuH akTUBUPYET (DEpPMEHTATHBHYIO
cucTeMy, 2) KpuBas 3aBUCHMOCTH OT KOHLEHTpauuy aodamuHa Ha akTuBHOCTh Ca,Mg-AT®dassl,
HMEET KOJIOKOJI00OpasHylo (opMy ¢ MaKCHMalbHOM KOHLeEHTpauueii nopamuna 0.05 MM, 3)
nohaMuH He BIMAET Ha cTexuoMmeTpuio TpaHcnopta Ca,Mg-AT®asbl, JOKaJIN30BaHHYIO B
CHHANTUYeCKO# (paKiuy roJIOBHOTO MO3ra GeNbIX KPbIC.

THE EFFECT OF DOPAMINE ON Ca,Mg-ATPase
S. Kupradze, M. Javakhishvili

I. Beritashvili Center for Experimental Biomedicine, Tbilisi

SUMMARY

The study of dopamine effect on Ca,Mg-ATPase system has shown: 1. Dopamine activates an
enzymatic system. 2. The curve of the dependence of Ca,MgATPase activity on dopamine
concentration has a bell like shape, maximum at 0.05mM concentration. 3. Dopamine does not
effect Ca,MgATPase transport stoichiometry, localized in albino rat brain synaptosomal
membrane.
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HEKOTOPBIE OCOBEHHOCTH PEHUH-AHT'MOTEH3UH-
AJILJOCTEPOHOBOI CUCTEMBI 1 UX BJUSTHUE
HA TEYEHUE CEPJIEYHOI HEJOCTATOYHOCTH

H.JJ. Mamammaspuweunu, P.H. Abawmuosze, A.A. Ilempuawieunu,
LIl Mayabepuose

Tounucckuii rocynapetBeHHblii yHusepeutet um. M. Jhkapaxumsunu; Touaucckas
MeauurHekas Axkanemus um. I1. HloTanze

B nocieanne roabl M3MeHMIMCh NPEICTABJIEHHS] O CTPYKTYpe, (PM3HOJIOIHYECKHX H
naropusuosniornyeckux s¢dpexrax PAAC. IlosiBHINCL AaHHBIE O TOM, YTO pa3TH4YHbIE
KominoHeHTbl PAAC J10KabHO CHHTEIHPYIOTCSl B TKAHSIX Pa3jJHYHBIX OPraHOB M YTO
CYIIECTBYIOT ~ ajibTePHATHUBHbIe nyTH obpasoBanusi AT-II, munys Bo3aeiicTBue
AHrHOTeH3HHNpeBpawawwero gepmenta (ATI®). YkazaHHblii MeXaHHU3M KaK pa3 U Urpaer
pewaowyio poib B "'ycKo/ib3anuu'' HeiiporymopanbHbiX 3¢gpexToB HAII® u coxpanenun
BbICOKOIi KoHueHTpauun AT-II B xposn. Bee 3To 3actaBisier mckaTh HoOBble (apma-
KOJIOrHYeCKHe BO3MOKHOCTH GoJiee 1moJiHoM 6s10kaabl PAAC, yTo no3sosut 3¢dexTusnee
OCYLIECTBHTb KOPPEKUHIO aKTHBHOCTH JTOi CHCTEMbI B TeX OPraHaX M TKaHsX, KOTOpbIe
HauGoslee BCero MoOABEPKEHbI HEraTHBHOMY Bo3aeiicTBuio PAAC M, Tem cambim,
TNPe0TBPATUTH MPOrPecCHPOBAHKE NATOJOrHYECKOro npouecca.

KiitoueBble cj10Ba: peHNH, aHIMOTEH3MH, albaocTepoH, PAAC, cepieuHas He0CTATOUHOCTh

Cepneunas Hezocratounocts (CH) — cepbesHas MeAMUMHCKAas M COLMATbHAs
npobsema. Bricokas pacnpocTpaHeHHOCTb, IIOXME NPOTHO3 M KAY€CTBO KM3HH GONbHBIX
¢ CH onpenensioT akTyanbHOCTb NajbHEMLIEr0 M3y4eHMs MNaTO(GU3MOJIOTHUECKHX H
MOJIEKYJISIPHBIX MEXaHU3MOB Pa3BUTHS JaHHOM MATOJIOTHH.

UsBecTHO, uTO HapylieHHe HACOCHOM (YHKUMH Cepala BbI3BIBACT AKTHUBALMIO
Pas/IMYHBIX 3BEHBEB CHCTEMbl HEHPOTyMOpPaNbHOM peryJisiuu, a LeHTpalbHas poib B
9TUX NPOLECCaX OTBOAMTCS PEHHH-aHTMOTEH3WH-aJIbJ0CTEpOHOBOH cucteme (PAAC), a
MMEHHO — anruotensuny II (AT- II) u anbaocrepony.

B nocnennue rombl MOABMINCH HOBBbIE COOOLUEHHS, KOTOpble PACIIMPHMIN HALl
KpYrosop OTHOCHTENIbHO (usHonorun u narodusuonornn PAAC. Jlonroe Bpems ee
paccMaTpuBaM TOJIBKO Kak LMPKYJMPYIOULYIO JHIOKPHHHYIO CHCTEMY, a pa3BUTHE
Pa3HBIX CHHAPOMOB W GOJIe3HeH CBA3BIBANM C MX aKTHBALMeH. TOIBKO B KOHIIE MPOILIOro
BEKa MOABMIMCH JaHHbIE O TOM, 4YTO pa3inyHble KomroHeHTbl PAAC nokajbHO
CHHTE3HPYIOTCS B TKAHAX PasjMYHbIX OPraHOB — MOYEK, CepALa, MO3ra, MOJIKENTYI0HHOM
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JKeie3bl, COCYIMCTOMN CTEHKH, )KMPOBOH TKaHH [3, 5] M UTO CyLIECTBYIOT albTepHATH
nyti o6pasosanus AT-II, MUHYs BO3/IeHCTBHE aHIMOTEH3MHIPEBPALIAIOIEro (epMeHTa
(AII®). Bonbuioit uHTepec BbI3BANO OGHApY’KeHHE (pepMEHTAa — XMMa3bl, CIIOCOGHOTO
npeoGpasosath AT-I1 B AT-II. ITo naHHBIM psiza aBTOPOB, XMMasa MpOSBJSET CBOK
AKTHBALMIO B TeX jke TKaHaX, uTo W AIlD, HO ¢ pasnuuHoM akTMBHOCTBIO. Tak,
Hanpumep, akTHBHOCTb AIID MakcuMasibHa B TKaHAX MOYEK, a XMMasbl — B TKAHM cepjilia
u cocynos [14, 21].

B nacrosuiee Bpems o6iensBectHo, 4to PAAC — 9To 1ByXKOMMOHEHTHAs CHCTEMA 13
LUPKYJMPYIOIEH W TKaHeBOM (JIOKaJIbHOM) MOACHCTEM. BblscHMOCh, uTo HaubGonee
BaXXHbIE B3aUMOIEUCTBUS BHYTpH PAAC npoucxoasT MMEHHO Ha TKAHEBOM M KJIETOYHOM
ypoensix. Ecnu umpkynupytomas PAAC orTBeTcTBeHHa 3a KpaTKOCPOYHbIE MPHCIO-
coOuTe/bHbIE MPOLECChl B OpraHu3Me, TO XPOHHYECKas aKTHBALMA TKaHeBbIX PAAC
NPUBOJMT K HEOGIArONPUATHBIM MOCAEACTBUSIM. MMeHHO okanbHast PAAC oTBeTCTBeHHA
3a (hOpPMHpOBAHHE CTPYKTYPHO-()YHKLMOHAIBHON MepecTpoiiki cepaua (peMojeupo-
Banue) [2]. Ilpu NOCTHXKEHMM COCTOSHHSI KOMIICHCALMH CEpAEYHON HEea0CTaTOUHOCTH
aKTHBHOCTL LMpKynupytomed PAAC nnaBHO CHKaeTcs, B TO BpeMs Kak aKTMBHOCTb
JIOKaJIbHOM CHCTEMBI MPOJO/KAET HEYKJIOHHO Bo3pacTtaTh [2]. BaxHoi ocoGeHHOCTbIO
tkaHeBoi PAAC anserca u tot dakr, uro 10 75% Bcero AT-II o6pasyercs, Munys
All®. DTOT MexaHM3M Kak pa3 M MIpPaeT peliaiollylo poib B "ycKONdb3aHUH'
HelporymopanbHbiX 3¢ dexroB HATID.

Jlonroe Bpems CUMTANIOCh, UTO PEHHH — 3TO COCAMHEHHE TONIBKO ¢ ()epMEeHTaTHBHOI
akTuBHOCTBIO. Onnako B 2002 romy, mocie OTKpPBITHS PELENTOPOB K PEHUHY B
PasIMYHBIX TKaHAX, MOABMJIOCH IPENONIOKEHHE, YTO PEHHH O0JaJaeT He TONbKO
(epMeHTaTUBHOM, HO M TOPMOHAJBHOM aKTUBHOCTBIO [12]. BBISCHHIOCH TaKiKe, HTO
PeHHH MOXKET OKa3blBaTh MOBpEX/alolllee BO3JCHCTBUE HA OpraHbl Kak uepes
(bepmenTaTuBHOE Mpeobpa3oBaHHe LEMOYKHM, Beaylied k obpazosanuio AT-II, Tak u
HezaBucuMbIM OT AT-II, T.e. yepe3 cBA3pIBaHHME CO CBOMMM CHELM(UUECKMMHU peLien-
TopamH B TKaHAX. OKa3anoch, 4TO C 3TUMH PELENTOPaMH MMEET CPOJACTBO M MPOPEHHH,
KOTOpPBIA He KaKk HEaKTHBHOE COEJMHEHHME, a KaK aKTHBHBIH FOPMOH, 3aIlyCKaeT Kackaj
BHYTPUKJIETOYHBIX CHTHAJIOB, MPUBOASALIMK K aKTHBALMK TPOIH(EpaTHBHBIX MPOLIECCOB
B opraHax muueHed [13]. Crmenyer noauepkHyTh, YTO MOMHMO [MOYEK, MPOAYKLHS
npopeHnHa oOHapy)KeHa B Ha/lNO4YeUHHKaX, SHYHHKAX, opraHax 3penus [13].

B konue XX cronerus ObUIO MOKa3aHO, uTO Lenoyka npeobpasosanuu AT-1 ue
3akaHunBaercs Ha AT-II. Ilox neiictBuem amuHonentupassl A oxranentua AT-II
metabonupyercs B rentanentua AT-III U psia ApyruX MajnoakTHBHBIX MenTHaoB [8].
Jeiicteue AT-III, B ocHoBHOM, omocpeayercst AT3 peuentopamu. dusmosoruueckoe
neiicreue AT-III cxonno ¢ TakoBbiM AT-II — 5TO CTUMYJISLMS Ba30KOHCTPUKLIMH,
CeKpelus albJ0CTEPOHA, aHTHIMYPETHUECKOr0 TOPMOHA, AKTHUBALMS JKCIIPECCHM LM-
TOKHHOB. B maronoruueckux ciayuasx AT-II obpasyercs B U3GbITKE 3a cUeT aKTHBALUU
ATI peuenTopoB, KOTOpbIE y4aCTBYIOT B peaiM3alliu natonorndeckux sdgpexros AT-1;
HarpuMep, NpH TUNEPTPOGUM  JIEBOTO  JKENyJOo4yKa, [PU HEKOTOPbIX  (opmax
apTepUabHOM TUIEPTOHMM, TMPU CEpPJEYHON HEAOCTATOYHOCTH HaGJIONaeTcs Crnasm
cocynos, nosbiuienre OINC, nopeilieHre YyBCTBUTEIBHOCTH MHOKAap/a K TOKCHUECKOMY
BJIMSHUIO KAaTeXOJaMMHOB, PEMOJEIMPOBAHME MHOKAapAa W COCYAOB, CTHMYJISLMS
HEKOTOPBIX (hakTOpOB pocTa, LUTOKMHOB, C peaktuBHOro Geska [19]. Uto e kacaercs
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AT2 peuienTopoB, TO UX CTUMYJISLHS [IPUBOAUT K MIPOTHBOIONOKHOMY 3 dEKTY, OHAKO, -
HX 9KCIIPECCH s BhIp@XKEHA B MeHblIelH crenenu [8].

Jlonroe BpeMsi CUMTAJIOCh, YTO MMHEPaNo-KOPTHKOMAHbIE peuentopbl (MP), Ha ko-
TOpble BO3/EHCTBYET ajbJOCTEPOH, HAXOAATCS TOJBKO B rModvkaX. Ilozke oHM Oblin
00Hapy>KeHBI B TKaHAX Cep/Illa, CTeHKaX COCY/O0B, TKaHsAX Mo3ra. B sTux ke opraxax ObLi
WICHTHOULIMPOBAH M OCHOBHOM (hepMEHT CHHTe3a albJOCTEpPOHA — CHHTa3a ajlbllo-
crepoHa [6, 11]. Bce 3T0 Mo3BOIMIIO MPEANOIOKHUTD, YTO JIbJAOCTEPOH MOXKET CHHTE3H-
POBATBCS HEMOCPEJCTBEHHO B THUX TKAHAX M MMETh MOBPEXKAAoLlee JCHCTBHE Ha 3TH
opransl [11].

B Tkausax cepaua y naunentoB ¢ CH oGHapysuBaeTcst BHICOKAst 9KCIIPECCHs CHHTa3bl
anbocTepona [6, 11], uro accouumpyercs ¢ pa3BuTHeM (uOpo3a KapaAHOMHOLMTOB,
runepTpodueii neporo sxenygouxa 17, 18].

Ha kieToyHoM ypoBHe ajbJOCTEpPOHY OTBOAMTCS BaXKHAs POJb B AaKTHBALUH
(ubpo6IacTOB M Pa3BUTHHM MHUOKApAHAIBHOTO (UOPO3a, UTO NPUBOMKMT K IOBBILLIEHHIO
KECTKOCTH  MHMOKapja M  (OPMHPOBAHHMIO JHACTOJIMYECKON JHCHYHKLHH JIeBOrO
Kenynouka [1, 7, 17].

B cTenke cocy10B abA0OCTEPOH CTUMYJIMPYET CHHTE3 KOJUIareHa, NOJaBIIsIeT CHHTE3
NO 1 5THM OJIOKHPYET 3aBUCHMYIO OT SHAOTE/US AHIATALHIO, AA€T IPOBOCIATUTEIbHBIN
s(dexr [9].

ANBIOCTEPOH CBsI3aH Takoke C Pa3BUTHEM MHCYJIMHPE3HCTEeHTHOCTH. OH OKasblBaeT
JIeHCTBUE Ha a[MIOUMTBI, TONABJAA 3aXBaT IJIIOKO3bI, AKTHBHUPYS CHHTE3 MPOBOCIIA-
JMTENIbHBIX UMTOKMHOB M JienTuHa [10]. B noueyHoi TKaHM ajbJOCTEPOH YyCKOpSEeT
npoLecchl  KJeToyHoi nponudepauyy, (pubposupoBanus W ckieposupoBanus [15],
OKa3pIBAaCT MPAMOE MOBPEXIalollee BO3JeHCTBHE Ha TKaHb movek. CoBceM HemaBHO
ObuT0 OOHApYKEHO, uUTO mocie WH(Y3UM albJOCTEpPOHA, Yepe3 5 MUHYT pa3BUBAETCS
CrasM MOYEUHBIX COCY/OB, CITACTHYECKOe M3MEHEHHe KapAMOMHOLIUTOB, COKpALIEHHE
CKENETHOH MyckynaTypbl [S] m oTH o¢dekTsl He Hcue3aloT npu BoszpelcTBud MR-
6nokaTopoB, T.e. OHM He omocpenoBaHbl MR. DT0 Ge3yclOBHO OKas3blBaeT J0MOJ-
HUTEILHOE MOBpeX/atollee ACHCTBHE Ha CEePAEYHO-COCYAMCTYIO CHCTEMY M TOYKH [5].
CnenyeT OTMETHTDH TaKKe, YTO MOKA HEM3BECTHO, 4Yepe3 KaKHe PeLenTopbl ¥ KaKUMH
MEXaHH3MaMK NPOMCXOAMT 3T0 Aedctue [20]. Jloka3aTeabCTBOM 3TOMY CIIYKHT M TOT
daxT, uro npu ucnonszoBanun MAIID u BPA, y MHOrHX GOJIBHBIX OTMEUYAETCS HEMOJHas
6nokana PAAC. Tlpuunnbl HenosHoH 6okaasl PAAC cBs3aHbl ¢ MOCTENEHHBIM 0CIa0-
JIEHUEM AHTHUTHMIIEPTEH3UBHOIO, He(po- M KapAHOMPOTEKTOPHOro 3(hGheKToB HHrHOH-
topoB AIlD, T.e. ¢ Hannunem (eHOMeHa “yCKOJIb3aHUs OT AEHCTBHA™ TMpenapaTos 3TOM
TPYIIbl K COXpaHeHHeM BbICOKOH koHUeHTpauun AT-II B kpou. Crieayer OTMETHTD, UTO
(eHomeH “yckosnb3anus” oT aelcTBUs HHrHOUTOpoB ATTD passusaetcs y 50% GonabHBIX
¢ CH [4, 16]. D10 MOxeT ObITh CB3aHO KaK C ICHETHYECKONW HEYYBCTBHTENLHOCTBIO K
JIEACTBHIO STUX TIPerapaTtoB, Tak M aKTHUBALMEll albTePHATHBHbBIX MyTed 0Opa3oBaHus
AT-II [5]. M Tak, cyumecTByiolMe 10 HACTOsLIEro BpemeHH Onokatopsl PAAC —
uHruOuTOpbl ATID 1 BPA — yacTo GbIBAIOT HEAOCTATOUHO 9P PEKTUBHBIMU y GOBHBIX ¢
CH u npyroii natoioryei cepeqHo-COCYAMCTOM CHUCTEMBI.

CyMMHpysl BBILIECKA3aHHOE, CTAHOBHTCS OYEBHIHBIM, YTO OTKPBITHS MOCIEHHUX JIET
3aCTaBJISIOT UCKATh HOBbIE (hapMaKOJIOTHYECKHe BO3MOXKHOCTH GoJiee MOJIHOM 6JI0Kazb!
PAAC, uto mnosBonut >ddeKkTHBHEE OCYLIECTBUTh KOPPEKLHMIO AKTMBHOCTH 3TOM

J9
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CHCTeMbI B TeX OpraHaxX M TKaHsX, KOTOpbie HaMbOJIee BCETO MOJIBEPIKEHbI HEraTHBHOMY
Bozzeiicteuio PAAC M, TeM cambIM, TpeJOTBPAaTHTh MPOrPeCCMPOBAHUE MATONOH-
YeCcKOro npouecca.
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SOME PECULIARITIES OF THE RENIN-ANGIOTENSIN-ALDOSTERONE
SYSTEM AND THEIR EFFECT ON THE HEART FAILURE COURSE

N. Mamamtavrishvili, R. Abashidze, A. Petriashvili, G. Matsaberidze
Iv. Javakhishvili Tbilisi State University; P. Shotadze Tbilisi Medical Academy

SUMMARY

The ideas on the structure, physiological and pathophysiological effects of the RAAS (renin-
angiotensin-aldosterone system) have been changed lately. The new data evidencing that different
components of RAAS use to synthesize locally in tissues of different organs and that there exist
alternative ways of forming angiotensin II (AT-II), omitting the effect of the angiotensin
converting enzyme (ACE). This is the very mechanism that plays the decisive role in the “eluding”
the neurohormonal effects and ACE and retaining a high concentration of AT-II in blood. All this
makes necessary to search for new pharmacological possibilities of a fuller block of RAAS in
order to carry out more effectively the correction of the system’s activity in the organs and tissues
that are most subjected to the adverse effect of RAAS and thus, avoid the progression of the
pathological process.
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MYOCARDIAL ADAPTATION MECHANISMS AND SOME ASPECTS
OF ITS METABOLIC CONTROL IN PATIENTS WITH ISCHEMIC
HEART DISEASE

I. Megreladze, 1. Todua

Thilisi State Medical University

Our review was dedicated to the basic mechanisms of myocardial adaptation and its
metabolic control on subcellular and gross levels in patients with different stages of ischemic
cardiac diseases. Ischemic cardiac disease represents the leading problem in the world
medical practice, so it needs some detailed focus on its pathophysiology and pharmacology.
Here we included the data regarding the ischemic preconditioning, collateral formation and
various physiological mechanisms involved in maintaining the adequate muscle function
under wide spectrum of conditions. Some experimental agents included in recent clinical
trials also are considered and the description of their possible multiple pharmacological
effects are presented as well. Different phenomena which may happen in normal and
vulnerable myocardium under different physical and chemical conditions are given to
further realize the existing pathways of myocardial function damage. Basics of metabolic
and pharmacological control and their comparison is an important part of this article. The
role of some antiatherosclerotic agents is given to underline the importance of cardiac vessel
damage in the pathogenesis of following ischemic changes in the individual cardiomyocyte.
The article includes some unexpected and adjacent effects of the drugs used in combinations
or as a single agent. Various theories of cardyomyocyte damage and existing arguments are
also given to recognize that ischemic cardiac damage is combined with myriad of the
immunological, nutritional and genetic mechanisms, some of which may be adequately
controlled now and some in the nearest future. Brief touch on the problem of transplanted
heart and some of the effective ways in cardiac function protection are included to give
tribute to the one of the most important problems in the modern cardiology. And finally,
some important conclusions are given at the end of the article to concentrate on the future
perspectives and trends in clinical and experimental cardiology.

Key words: ishemic heart damage, non-ishemic heart damage, ishemic pre-conditioning,
collaterals, metabolic and pharmacological control, atherosclerosis, cold-induced damage

Ishemic heart disease is the leading problem in modern medicine which brings most
mortality and morbidity according to the WHO annual report. The understanding of
cardiomyocyte physiology under various conditions is the top priority for clinicians and
scientists. That explains why we wanted to describe it from the position of either
molecular and gross cardiology.
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We want to remind you that transient and permanent changes in cardiac niiiébyﬂelJ
functioning were the object of interest in study named “Different mechanisms of ischemic
adaptation to repeated coronary occlusion in patients with and without recruitable
collateral circulation”, which was conducted by Japanese specialists in 1993. We
intentionally used this study to start from the period of early 90s of 20™ century and to
move chronologically until the latest achievements of 21st century.

Studies like this one are not too large to keep focus on main concepts and at the same
time are very interesting having definite number of clinically important parameters
included in it and can be ideal for aimed explanation of the general antiishemic changes
in cardyomyocyte without going deep in some adjacent details.

Another part of our review would be dedicated to some novel researches and their
outcomes. We also felt that it would be mandatory to include role of Cyclosporine and
mention the CIRI (cold ischemis /reprfusion injury) phenomenon.

Note. Every time the information taken from the study appears, it would be noted by
letter S being the first letter of the column description while other notes, images and
mentions have their own names not starting with letter S (See the next column starting
with capital S).

STUDY AND ITS OUTCOMES

S — About the study

The aim of the aforementioned study [29] was to investigate the interaction between
ischemic preconditioning (IP) and collateral recruitment (CR) during ischemic adaptation
in patients. Background. The mechanism of ischemic adaptation still remains
controversial in humans. Methods. The clinical, electrocardiographic, hemodynamic and
echocardiographic responses to three 150-s occlusions of the left anterior descending
coronary artery were assessed in relation to CR in 18 patients with effort angina
undergoing elective percutaneous transluminal coronary angioplasty. Results. During the
first occlusion, recruitable collateral circulation (RCC) to the occluded myocardium was
detected by myocardial contrast echocardiography in 6 patients (Group C) and was not
seen in 12 (Group N). In Group N, all patients manifested signs of severe ischemia during
each inflation. However, their symptoms and ST segment shift significantly decreased
from the first to the third occlusions, suggesting the occurrence of IP. The elevation of
mean pulmonary artery pressure and deterioration of anterior wall motion were
comparable between the first and the third occlusions in Group N. In contrast, myocardial
ischemia was significantly less marked during occlusion in Group C than in Group N, and
no preconditioning effect was observed. The extent of RCC did not differ between the
first and the third occlusions in each group.Conclusions. Both IP and CR may play
independent role in ischemic adaptation in humans. With RCC, myocardial ischemia was
greatly reduced. Without RCC, preconditioning clinically and electrocardiographically
lessened myocardial ischemia but failed to preserve left ventricular function.

S — Clinical characteristics
During the first inflation, collateral blood flow was demonstrated in six patients
(Group C) but not in 12 patients (Group N). There were no differences between groups
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with respect to age, gender, systemic blood pressure, mean blood pressure, heart rate’and "
baseline wall motion score. There was a significant difference between the groups with
respect to pulmonary artery pressure (p<0.05). There was a moderate difference between
the severity of the coronary stenosis to be dilated, although it was not statistically
significant (p=0.08).

§ - Collateral blood flow during repeated coronary occlusion

In Group N, the area supplied by collateral flow at baseline [29] and at the first and
third inflations was, respectively, 0.2 + 0.4%, 0.5 + 0.8% and 0.9 £+ 1.1% of the left
ventricle. In Group C, the area supplied by collateral flow at baseline and at the first and
third inflations was, respectively, 3.6 + 4.6%, 15.2 + 3.1% and 17.1 + 4.4% of the left
ventricle. There was a significant difference in the serial change in collateral flow
between Groups N and C (p < 0.0001). There was a significant difference between
Groups N and C in the area supplied by collateral flow at baseline (p<0.05), the first
inflation (p<0.001) and the third inflation (p < 0.001) . The area supplied by collateral
flow did not differ between the first and third inflations in both Groups N and C (Fig. 1).
€l ¥ I RR

Fig. 1. Left anterior oblique view of the
right coronary arteriogram [17]. The
left circumflex coronary artery (LCX)
is proximally occluded and fills
completely by means of collateral
circulation from the right coronary
artery (RCA). Image courtesy of the
Department of Cardiology at the
Heronimus Bosch Hospital, Den Bosch,
the Netherlands

collateral

S = Symp during repeated coronary occlusion

The serial change in anginal symptoms was significantly different between Groups N and C
(p<0.01). Before each inflation, all patients had no symptoms. In Group N, 10 of 12 patients
developed anginal symptoms during the first inflation. The symptom score decreased in seven
patients, increased in one and did not change in two at the third inflation. Overall, the third
inflation was characterized by less severe anginal symptoms than the first inflation in Group N
(p <0.05). In contrast, only one patient in Group C (patient 18) had anginal symptoms (anginal
pain scale: 4) during the first inflation, which disappeared by the third inflation. There were
significant differences between Groups N and C in the anginal symptoms noted during the first
and third inflations (p<0.05 and p<0.01, respectively).

§ — ECG changes during repeated coronary occlusion
There was a significant difference in the serial changes in ST-T wave shifts between
Groups N and C (p<0.01). Before each inflation, there was no ST-T segment shift in the
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precordial ECG leads in any patient. In Group N, all patients showed significant: ST-T'
segment shift (0.40 £ 0.22 and 0.27 £ 0.21 mV at the first and third inflations,
respectively). The magnitude of the ST-T segment shift was significantly less during the
first inflation than during the third inflation in Group N (p<0.01). In contrast, all patients
in Group C showed only slight ECG changes. The ST-T segment shift was significantly
smaller in Group C than in Group N during the first and third inflations (p<0.01 and
p<0.05, respectively)

S — Echocardiographic changes during repeated coronary occlusion

Serial changes in the anterior wall motion score significantly differed between Groups
N and C (p<0.0001). At baseline, normokinesia (grade 0) was seen in nine Group N
patients and in all Group C patients. Three patients from Group N showed slight
deterioration of wall motion (grade 1). During each inflation, anterior wall motion
severely deteriorated and manifested akinesia (grade 4) in all Group N patients. In
contrast, no akinesia was observed in Group C, except in patient 15 during the first
inflation. There were significant differences in wall motion score between Groups N and
C during the first and third inflations (p<0.001 and p<0.001, respectively).

S8 — Hemodynamic variables during repeated coronary occlusion

In both groups, mean blood pressure and heart rate did not change significantly with
repeated coronary occlusion. Mean pulmonary artery pressure increased significantly
during the first and third coronary occlusions in Group N (p<0.05 and p<0.01,
respectively), whereas there was no change in Group C [1]. Perhexiline, oxfenicine, and
etomoxir prevent uptake of free fatty acids via the inhibition of carnitine
palmitoyltransferase I, which is a key enzyme in this process in mitochondria.
Trimetazidine and possibly ranolazine inhibit an oxidation of free fatty acids. Evidence
suggests that ranolazine acts via inhibiting late sodium entry into the cardiomyocyte.
These actions shift myocardial substrate use from free fatty acids to glucose, which is
more efficient in terms of energy production, leading to an oxygen-sparing effect [21].

Perhexiine
Etomaxir
Oxfenicin
2 §-blockers

Fig. 2. Effects of metabolic agents on
myocardial metabolism in cardio-
myocyte mitochondria. Abbreviations:
CoA — coenzyme A; CPT — carnitine
palmitoyltransferase; FA-CoA - fatty
acid coenzyme A; FATP1 — fatty acid
transporter protein 1; FFA — free fatty
acid; G6P — glucose-6-phosphate; Glut4 —
glucose transporter 4; IMM — inner
mitochondrial membrane; OMM —
outer mitochondrial membrane; PDH —
pyruvate dehydrogenase

Trimetazidine
? ranclazine



Preconditioning and bolic anti-isch 1 agents v

Preconditioning a powerful protective mechanism is the response to transient 1sche1ma
and reperfusion [27]. However, the best way to achieve a total protection is to avoid
ischemia altogether. Therefore prevention of ischemia and protection by preconditioning
are differently mediated so that antiischemic agents may not precondition, whereas
paradoxically proischemic agents may precondition. Metabolically active agents such as
glucose-insulin-potassium, trimetazidine and ranolazine that protect from ischemia,
increase glucose metabolism relative to that of fatty acids. By promoting glycolysis they
tend to close the ATP-dependent potassium channels that have an effect on
preconditioning. By lessening the oxygen-wasting effects of fatty acids, they are
mitochondrial protective and oxygen-sparing. These qualities should help in the therapy
of myocardial ischemia and also heart failure.

S - Different responses to repeated coronary occlusion in patients with and without RCC

Since Murry et al. reported that an antecedent ischemic episode delayed irreversible
cellular injury after coronary occlusion, several studies have been conducted, and the
concept of IP has been established by experimental data excluding animals with high
collateral flow. The results showed that the response to repeated ischemic episodes was
different in patients with and without RCC. In patients with RCC that was not enhanced
by repeated coronary occlusion, myocardial ischemia was far less severe during coronary
occlusion. In contrast, all patients without RCC had severe ischemia during each balloon
inflation, but the third occlusion was characterized by less clinical and ECG evidence of
myocardial ischemia than during the first occlusion, suggesting the acquisition of
ischemic tolerance during repeated coronary occlusion.

§ — Acquisition of myocardial ischemic tolerance independent of CR

In the present study, the acquisition of ischemic tolerance in humans was
demonstrated by excluding the data from patients with recruitable collateral flow.
Anginal symptoms and ST-T segment shift were less marked at the third inflation than
the first in patients without RCC (Group N), supporting the concept of IP in humans, as
has been shown in animal experiments. However, in addition to the lesser clinical and
ECG evidence of myocardial ischemia, we also showed that previous coronary occlusions had
no effect on preserving left ventricular function at the next occlusion [29]. The extent of the
elevation in mean pulmonary artery pressure and deterioration in anterior wall motion during the
third inflation were comparable to those during the first inflation in Group N, whereas a heart
rate and mean aortic pressure did not differ both before and during each inflation. Because the
clinical symptoms and ECG changes generally appear in the later stage of myocardial ischemia
after coronary occlusion compared with hemodynamic changes and regional wall motion
abnormality, a repeated coronary occlusion might have preconditioned the myocardium to
raise the threshold for provoking myocardial ischemia.

Proischaemic agents that precondition

With this background in mind, an interesting contrast is between the effects of some
metabolic antiischemic agents, including trimetazidine (TMZ) and ranolazine, with some
proischemic agents that precondition. Today we know that PC is an immensely complex
process involving multiple signalling systems that are still not fully understood [21].
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As active protein kinase C (PKC) is part of the signalling path that is common ﬁi‘iﬁﬁiﬂyu
agents that induce PC, it would be logical that proischemic agonist agents such as
noradrenaline, angiotensin-II, and endothelin that activate PKC as part of their
physiological function should also be able to induce PC. These agents transmit their
inward message from their surface receptor by G proteins to activate phospholipase C to
produce two products that increase cell calcium between them and activate PKC. The
associated signalling events are complex but include activation of the K-ATP channels
[27], both on the sarcolemma and on the mitochondria. Thus, these three agents can all be
expected to exaggerate or even to provoke myocardial ischemia by their effect in raising
cell calcium, but can also invoke protective PC. Proteinkinase A (PKA) also participates
in the PC process, in that preconditioning induced by b-adrenergic stimulation by
isoproterenol or noradrenaline can be blocked by alprenolol or propranolol. Thus, the
agents known to be antianginal, namely the b-blockers, can also block PC. This
observation should warn us that it is false logic to expect antiischemic agents to mimic a
process that is initiated by ischemia. And, of course, this is no reason not to use b-
blockers as antianginals.

S — Recruitment of collateral flow and myocardial ischemia

Another goal of the present study was to investigate whether an increase in RCC in the
occluded myocardium was induced by repeated coronary occlusion and how it influenced
myocardial ischemia. MCE demonstrated RCC in six of our patients (Group C). The
percent area supplied by recruitable collateral flow did not differ between the first and
third inflations, so the presence or absence of CR seemed to be determined before the first
coronary occlusion. In Group C, coronary stenosis was more severe, and the area supplied
by collateral flow at baseline was larger than that in Group N, suggesting that the
presence of “preexisting collateral channels™ that are ready to open might be related to the
immediate appearance of RCC.

Note

Myocardial ischemia, per se, can be a sufficient stimulus to induce coronary collateral
development, possibly through biochemical signals, including a release of angiogenic
growth factors. Exposure to low oxygen levels, both in vitro and in vivo, induce an
accumulation of vascular endothelial growth factor (VEGF) mRNA [1]. Many other
genes directly or indirectly involved in angiogenesis are also upregulated in response to
hypoxia — among others, the VEGF receptors and transforming growth factor (TGF)-p.

Factors inducing angiogenesis (among others, TGF-a, VEGF, and basic fibroblast
growth factor [b-FGF]) induce a proliferation of endothelial cells, whereas the factors
stimulating arteriogenesis (among others, TGF-B, granulocyte-macrophage colony-
stimulating factor [GM-CSF], and b-FGF) also induce the proliferation of smooth muscle
cells.

The process of arteriogenesis is mediated mechanically through an increase in shear
stresses. For example, in the event of a hemodynamically relevant stenosis of a main
feeding artery, a pressure gradient is created and collateral arteries are recruited. Because
of the decrease in arterial pressure distal to the stenosis, blood flow is redistributed
through the preexistent arterioles that now connect a high-pressure with a low-pressure
area [17].



§—Mechanism of IP

Our findings do not provide enough evidence to elucidate the mechanism of IP. Murry
et al. suggested that preconditioning by intermittent reperfusion due to washout of the
catabolites that accumulate during ischemia might play a role in decreasing the extent of
ischemia with subsequent balloon inflations. Other mechanisms, such as endogenous
adenosine, have been reported in the previous studies. Because adenosine may contribute
to the recruitment of collateral circulation as well as making the myocardium more
resistant to ischemic insults, endogenous adenosine may have contributed to the
cardioprotective effect seen in the present study. We previously reported that myocardial
oxygen consumption was reduced in the second supine ergometric exercise test performed
in patients with effort angina compared with that during the first exercise test. In that study,
adenosine release was greater during the second exercise session than during the first. Although
supply-type and demand-type ischemia may be different, a reduced myocardial oxygen
demand and enhanced adenosine release might have ameliorated myocardial ischemia
during the subsequent balloon inflation in the present study.

K-ATP Inducers

Diazoxide induced reversible oxidation of flavoproteins with an ECsy of 27 pmol/L
but did not activate sarcolemmal K,rp channels [14]. The subcellular site of diazoxide
action is further localized to mitochondria by confocal imaging of fluorescence arising
from flavoproteins and tetramethylrhodamine ethyl ester. In a cellular model of simulated
ischemia [30, 33], an inclusion of diazoxide decreased the rate of cell death to about half
of that in controls. Both the redox changes and protection are inhibited by the Krp
channel blocker 5-hydroxydecanoic acid.

When simultaneously measured flavoprotein fluorescence, an index of mitochondrial
redox state, and sarcolemmal K,rp currents in intact rabbit ventricular myocytes results
show that diazoxide, a Ksrp channel opener, selectively activates mitochondrial Kapp
channels [19].

It was shown that K-ATP inducers [23] and Diazoxide, for example, also holds anti-
arrhythmic properties, and may be involved in the inhibition of re-entry arrhythmias, in
particular, the ventricular tachyarrhythmias (either ischemia and non-ishemia indused).

Their complex role in arrhythmia inactivation was the subject for many studies,
including their interaction with the conventional anti-arrhythmics, where they showed
some positive results.

!Mmel}:m‘»;.‘

Fig. 3. Protective and destructive mito-
chondrial ion channels participating in the
life-and-death decisions of the cell
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Nicorandil, a hybrid ATP-dependent potassium (Karp) channel opener and’ ﬂi‘t‘rtﬂé”
compound [30] is used clinically for the treatment of angina pectoris. The
cardioprotective effects of nicorandil in ischemic hearts have received much attention:
nicorandil can improve the recovery of postischemic contractile dysfunction and can
reduce infarct size in several animal models and in humans. The initial hypothesis to
explain these observations invoked sarcolemmal Karp (surfaceKrp) channels: opening of
surface Karp channels would abbreviate excitability such that calcium overload and
energy consumption would be attenuated [26]. However, the recent studies provide an
evidence that mitochondrial Krp (mitoKarp) channels rather than surface Karp channels
are the dominant players.

Hormonal Effects

Insulin is a special case, acting both metabolically to increase glucose uptake and to
promote glycogen stores, and also on protective signal systems. Insulin also inhibits
mitochondrial fatty acid oxidation [27], acting via AMP- activated-proteinkinase and
hence on malonyl CoA.

B-blockers

Nebivolol constitutes a special type of beta-blocker [9, 21, 27], which shows
properties different from those of other beta-blockers. It exerts various additional effects,
such as acting on the endothelial NO pathway and an extremely high affinity to the B1-
and B3-adrenoceptor. It also shows a high affinity to serotonin receptors of the 5-HT1A
subtype and has been attributed a considerable cardioprotective effect. During and after
myocardial ischemia, beta-blockers support the preservation of myocardial integrity,
crucial role of T-lymphocytes in the pathophysiology of atherosclerosis and acute myocardial
infarction (AMI). From the bottom of an imaginary inverted pyramid, a few regulatory T-cells
control the upper parts represented by the wide spectrum of the inflammatory cascade. In AMI,
a pleiotropic pro-inflammatory imbalance with damaging effects in terms of left ventricular
performance and patient outcome is the result of this uncontrolled T-cell immune response. In
the presence and absence of beta-blockers, we have seen that numerous intracellular pathways
and processes during ischemia are affected, which are related to ischemia and cardioprotection.
Using PCR for validation, we find that during experimental ischemia there is an up-
regulation of MPO (myeloperoxidase) expression.

}1 ...5 P

Fig. 4. Mechanisms by which an ischemia
and reperfusion (IR) induces in-
flammation [27]

Phospholipase A2 (PLA2) activity results in elevated arachidonic acid (AA). AA can
be metabolized by cyclooxygenases (COX), cytochromes p450 (CYP), and lipoxygenases
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(LOX) into prostaglandins, eicosanoids, or leukotrienes, respectively. IR-mediated 7 -
reactive oxygen species (ROS) generation can result in the release of proteases and
danger-associated molecular patterns (DAMPs) that can promote inflammation through

the activation of nuclear factor (NF)-kB. Alternatively, ROS also leads to inflammasome
activation which leads to further inflammatory cytokine production (illustration credit:
Cosmocyte/Ben Smith). PAR indicates protease-activated receptors; TLR — toll-like
receptor; IL — interleukin; MyD88 — myeloid differentiation primary response factor
protein; EET — epoxyeicosatrienoic acids; HETE — hydroxyeicosatetraenoic acids; IKK —

I kappa B kinase; PG — prostaglandin (Illustration credit: Cosmocyte/Ben Smith).

Cardiac injury activates innate immune mechanisms initiating an inflammatory
reaction. Immunological receptor-mediated pathways, the complement cascade, and
reactive oxygen generation induce nuclear factor (NF) kB activation and up-regulate
chemokine and cytokine synthesis in the infarcted heart. Chemokines stimulate the
chemo-tactic recruitment of inflammatory leukocytes into the infarct, while cytokines
promote adhesive interactions between leukocytes and endothelial cells.

Several leukocyte-derived enzyme systems are responsible for the release of oxidizing
agents into the myocardium after ischemic injury and provide the means of better
preventing ischemic damage. For example, such a key leukocyte-derived marker,
myeloperoxidase (MPO), correlates with outcomes.

Cardiosuppressive factors

Fig. 5. Cytokines may leak into the heart
wall from capillaries [27]; may be products

Sl of activated interstitial macrophages or may
el be generated by cardiomyocytes

There is a differential regulation between different beta-blockers during myocardial
ischemia which warrants further investigation.We believe that there are complex
pleiotropic effects of beta-blockers on T-cell immunity. Such pleiotropic effects have
recently received more attention. Our preliminary results show that beta-blockers inhibit
the expression of T-cell immunity-related genes during an experimental hypoxia.
However, a further detailed exploration on both expression and molecular levels is
certainly needed. Using PCR, there was also tested for CD80 [9]: it can be seen that
during experimental ischemia, there is an up-regulation of CD80 expression, however,
not statistically significant. There is also a regulation with and without the influence of
beta-blockers during myocardial ischemia. However, cell-mediated immunity is largely
involved in ischaemic damage. In well-oxygenated preparations, it was shown that
numerous biochemical processes, mainly those involved in signalling and cellular
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immunity, are effected by nebivolol but not by atenolol, as was shown by more ‘complex”
microarray data.

These enhance early transmigration of inflammatory cells into the site of injury and,
during the early phase of ischaemia, additional cell damage. Higher levels of
antiinflammatory cytokine interleukin-10 provide protection in unstable angina.
Interleukin-10 improves LV function in rats with heart failure subsequent to myocardial
infarction. It was specifically looked at CD80 expression. Using microarray, it was found
that interleukin pathways are more than 2x up-regulated by nebivolol. CD80, in contrast,
is more than 3x down-regulated in nebivolol under hypoxia, but 3.9x — up-regulated
under normoxia.. CD80 is up-regulated in atenolol under hypoxia as well as in normoxia.

Inflammatory cytokines are cardiodepressant mainly due to the impairment of
intracellular Ca(2+) homeostasis, leading to a decreased contractility and hence locally to
a decreased myocardial O, demand in the ischaemic area. Inflammatory cytokines
stimulate apoptosis through a TNF- a receptor/caspase pathway, whereas Ca(2+)
overload induced by extensive ROS generation causes necrosis through enhanced
permeability of the mitochondrial membrane (mitochondrial permeability transition).

CIRI (cold ishemia/ reperfusion injury) and Trimethazidine

Cold ischemia [2], such as is experienced by some hibernators and by transplantable
organs being preserved at low temperatures, has a unique characteristics distinguishing it
from a warm ischemia. Unlike cold ischemia, a warm ischemia inhibits nitric oxide
synthase and results in production of eicosanoid vasoconstrictors during reperfusion.
Although cold temperature can reduce ischemia, it can introduce new forms of damage,
such as chilling injury. Unlike warm ischemia, cold ischemia is also associated with an
increase in chelatable iron which opens the Mitochondrial Permeability Transition Pore ,
usually leading to apoptosis or (more often) — to necrosis. This phenomenon has been
demonstrated in the absence of increased superoxide or hydrogen peroxide for liver
endothelial cells, particularly, but also for other tissues. Ca®*, ATP, arachidonic acid,
metalloproteases derivatives are some other components of the following process.
Vitamin E, lipoic acid, melatonin, Co-enzyme Q10, deprenyl, curcumin can be used for
pre-treatment in cryonics patients.

Trimetazidine (TMZ) — an antiischemic metabolic drug is used to treat chest pain
(angina pectoris). We hypothesized that derivatives of TMZ with antioxidant functions
may improve the cardiac dysfunction caused by ischemia-reperfusion (I/R) above that
observed with TMZ alone. According to the Langendorff method, isolated rat hearts
perfused with Krebs-Henseleit buffer were subjected to 30 min of global ischemia
followed by 45 min of reperfusion. Trimetazidine — TMZ-NH (TMZ modified with a
pyrroline moiety), or TMZ-NH (TMZ-NH with a phenyl substitute) were infused (50 M)
for 1 min before the onset of ischemia. Untreated (control) hearts at the end of 45 min of
reperfusion showed a significant decrease in the recovery of coronary flow (42%), left
ventricular — developed pressure (22%), and rate-pressure product (25%) compared with
pre-ischemic baseline values. The I/R hearts also showed markedly increased lactate
dehydrogenase and creatine kinase activities in the coronary effluent, significant
myocardial infarction (46% of risk area), and activation of Akt, extracellular signal-
regulated kinase, and p38 mitogen — activated protein kinase.
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Pre-treatment of hearts with TMZ-NH [18] or TMZ-NH significantly enhanced the”””
recovery of heart function and decreased infarct size. The I/R-induced activation of Akt
was further enhanced by TMZ-NH. The present study demonstrated that TMZ-NH and
TMZ-NH significantly protected hearts against I/R-mediated cardiac dysfunction and
injury.

The protective effect of the TMZ derivatives could be due to the combined effects of
antioxidant and anti-ischemic activities as well as enhanced pro-survival Akt activity.

In patients undergoing transplantation, a reperfusion injury is the result of a cascade of
events causing the allograft to become inflamed. Trimethazidine also has the systemic
effects so it is helpful in patients with multiple co-morbidities [15]. As an example we
can take the fact that trimetazidine (TMZ) has been shown to improve the function of
isolated perfused pig kidneys exposed to prolonged cold ischemia. This drug impairs lipid
peroxidation and reduces intracellular acidosis during the cold storage and reperfusion of
isolated rat kidneys. TMZ also protects the functions of mitochondria from rat liver
subjected to ischemia (30 min) and reperfusion. High- and low-affinity [H]-TMZ binding
sites have recently been found on rat liver outer and the inner mitochondrial membrane
leaflets.

Myocardial function, ischemia and n-3 polyunsaturated fatty acids: a membrane basis

Long-chain n-3 polyunsaturated fatty acids (PUFAs) are selectively incorporated into
cardiac cell membranes from the diet in a dose-related manner. Regular intake can slow
the heart rate, reduce myocardial oxygen consumption, and increase coronary reserve
[11]. These properties contribute to preconditioning-like effects of resistance to
myocardial ischemic damage and improved post-ischemic recovery. These effects can be
demonstrated in isolated hearts independently of the effects of n-3 PUFAs on neural or
blood parameters.

Fig. 6. Products with high concentration of
a-linolenic acid [7], eicosapentaenoic acid
[28], docosahexaenoic acids

The enrichment of myocardial membranes with n-3 PUFA also reduces vulnerability
to cardiac arrhythmias, particularly ventricular fibrillation during myocardial ischaemia
and reperfusion, and attenuates heart failure and cardiac hypertrophy. n-3 PUFA
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concentrations can increase from 7% to 15% in the myocardial membranes.of rats’
(mainly in the form of docosahexaenoic acid [22: 6 n-3]) with dietary intakes of only
0.3% fish oil, equivalent to two meals of salmon per week in the human diet [4].

Dietary fish oil produces changes in cardiac function that might contribute to
cardiovascular health benefits in humans and does so by modifying cardiac membranes
within a dose range achievable in the human diet [6].
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Fig. 7. Various Effects of
Omega-3 fatty acids on
some basic functions of
human body [5]

Direct anti-atherosclerotic therapy; development of natural anti-atherosclerotic drugs
preventing cellular cholesterol retention

Atherosclerosis is the leading cause of cardiac ischemias. The results of numerous
clinical trials with statins and other drugs have demonstrated the principal possibility of
the prevention and regression of atherosclerosis by pharmacotherapy. This review
describes the use of cultured human arterial cells for the mass screening of anti-
atherosclerotic substances, the investigation of the mechanisms responsible for their
atherosclerosis-related effects, and the optimization of anti-atherosclerotic and anti-
atherogenic drug and dietary therapies. Natural products can be considered to be
promising drugs for anti-atherosclerotic therapy. Our basic studies have shown that
cellular lipidosis is the principal event in the genesis of atherosclerotic lesions. Using
cellular models and natural products, we have developed an approach to prevent lipid
accumulation in arterial cells. Based on our knowledge of atherosclerosis, we developed
drugs that possess direct anti-atherosclerotic activity. Two-year treatment with Allicor
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(garlic powder) has a direct anti-atherosclerotic effect on carotid atherosclerosis=in- .
asymptomatic men. Inflaminat (calendula, elder, and violet), which possesses anti-
cytokine activity, has been shown to cause the regression of carotid atherosclerosis
following the treatment of asymptomatic men for one year. The phytoestrogen-rich drug
Karinat (garlic powder, extract of grape seeds, green tea leaves, hop cones, p-carotene, a-
tocopherol, and ascorbic acid) prevents the development of carotid atherosclerosis in
postmenopausal women [32]. Thus, our basic findings were successfully translated into
clinical practice. Because of this translation, a novel approach to anti-atherosclerotic
therapy was developed. Our clinical trial confirmed the efficacy of both the novel
approach and the novel drugs.

Anti-ischemic effect of a cardioprotective agent — JTV519 is mediated through specific
activation of d-isoform of proteinkinase C in rat ventricular myocardium

JTV519 is a benzothiazepine derivative and shares an analogous chemical structure
with the dihydropyridine-binding Ca®* channel blocker diltiazem. Because the
cardioprotective effects of the Ca’" channel blocker in the ischemic myocardium have
been attributed to the reduction of the cytosolic Ca*” overload that occurs during ischemia
and reperfusion (inhibits L-type Ca>* channels) [16].

In regard to the intrinsic mechanisms of ischemic preconditioning, the accumulating
lines of evidence indicate the essential role of the activation of proteinkinase C (PKC) as
the subcellular hub element of the series of self-protective responses by the ventricular
myocardium [2]. PKC — a ubiquitous Ser-Thr kinase with multiple isoforms is associated
with a variety of receptors. The agonistic stimulation of o;-adrenergic, adenosine, or
bradykinin receptors has been shown to induce preconditioning states via PKC activation
[3, 4, 6]. More recently, among several isoforms of PKC, the activation of the 3-isoform
and its translocation to the plasma membrane have been shown to be critical steps for the
induction of preconditioning [3]. However, the pharmacological agents that can
effectively induce such isozyme-specific activation of PKC and exert anti-ischemic
effects in clinical settings have not yet been obtained.

It was observed that the administration of JTV519 at the time of reperfusion induced
substantial myocardial protection. This effect not only differentiates JTV519 from the
Ca®* channel antagonists but also indicates its clinical potential to salvage acute ischemic
myocardium from subsequent stunning and irreversible cell loss. PKC translocation to the
membrane fraction has been shown in hearts with sustained ischemia; however, the
translocation may not be associated with phosphorylation/activation in the ischemic
environment and may merely result in its breakdown. During the rapid recovery of the
intracellular environment at the early phase of reperfusion, JTV519 may induce the
additional translocation of PKC-8 or may unlock the inhibited phosphorylation/activation
process. Mitchell et al. [3] demonstrated that PKC-8 translocation after either transient
ischemia or phenylephrine exposure is so rapid that it is evident after 2-minute
interventions, which is consistent with our observation

Bamiphylline improves exercise-induced myocardial ischemia through an important
mechanism of action

In the patients with stable angina pectoris aminophylline, a nonselective antagonist of
adenosine receptors, markedly improves exercise capacity. To establish the role played by
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Al adenosine receptors in the antiischemic action of aminophylline, the effects'of”
bamiphylline, a selective A1 antagonist, on exercise-induced ischemia were investigated
in patients with stable angina pectoris [8].

In the patients with stable angina pectoris, oral administration of bamiphylline
improves exercise capacity. Its antiischemic action does not appear to be mediated by
systemic hemodynamic effects or by stenosis dilation. Therefore, the improvement of
myocardial ischemia caused by bamiphylline is probably due to redistribution of coronary
blood flow toward the underperfused subendocardium. This novel antiischemic action
would appear to be mediated by antagonism of A1 receptors.

Figure 8. Bamyphilline

Can hormone be the antiischemic factor?

EP80317 — a selective ligand of the CD36 scavenger receptor, reduces 111 I n-labeled
macrophages trafficking to atherosclerotic lesions in apoE-deficient mice.

Recent studies have shown that long-term (12 weeks) treatment with growth hormone-
releasing peptides (GHRPs), as ligands of the CD36 scavenger receptor, shows striking anti-
atherosclerotic effects in apoE-deficient mice (apoE-/-) mice fed a high fat diet. Synthetic
GHRPs such as hexarelin (Hex) [13], in addition to binding CD36 on macrophages, also bind to
the ghrelin receptor (GHS-R1a). In order to assess the relative contribution of these receptors to
fatty streak formation, apoE-/- mice have been treated with ghrelin, the endogenous GHS-R1a
ligand or with EP80317, a selective CD36 ligand. Long-term treatment with ghrelin failed to
modulate the development of aortic lesions whereas EP80317 was associated with a 51%
reduction of lesions. Importantly, the effects of GHRPs were shown to be CD36-dependent, no
anti-atherosclerotic effects were observed in apoE/CD36 double-deficient mice. GHRP-treated
mice received 111In-labeled macrophages and the aortic accumulation of labeled cells was
assessed by radioactivity count of the aortic tree 48 hours later. Ghrelin failed to modulate 1111
n-labeled macrophages accumulation within the lesions whereas the treatment with EP 80317
was associated with a 31 £ 6 % reduction of macrophages trafficking to atherosclerotic lesions,
suggesting a potential role of EP80317 in modulating the inflammatory component of
atherosclerosis.

Histone deacetylase inhibition reduces myocardial ischemia-reperfusion injury in mice
The regulation of gene expression by histone modifications is well established. The
acetylation of core histones H3 and H4 plays a prominent role in the regulation of
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transcriptional activity [12]. The dynamics of histone acetylation results from a balance o
two biochemical activities: histone acetylation by histone acetyl transferases (HATSs) and
histone deacetylation by histone deacetylases (HDACs). These covalent modifications
provide marks for interactions with coactivator and repressor proteins to regulate
transcription. In addition to histones, a growing evidence suggests that HDACs and HATs
have additional targets, including transcription factors.

The experiments have demonstrated a profound, reproducible, and protective effect of
HDACIs both in vitro and in vivo when cardiac myocytes were exposed to hypoxia. We
demonstrate that HDAC inhibition can reduce the size of myocardial infarction due to I/R
between 48.3 and 55.6%, depending on treatment protocols. Pretreatment resulted in a
strong, significant, and reproducible reduction of infarct size; successful treatment is
possible even postinjury, though benefit becomes negligible after 12 h. These
observations are consistent with previous studies showing that HDACIs protect against
brain ischemia, even when administrated 3 h after the onset of ischemia.

HDAGC:s play pleiotropic role in the transcriptional regulation and cellular physiology.
Although HDACIs have been shown to be proapoptotic in a number of cell types, their
effects are highly context dependent. A striking example of this functional duality comes
from the studies of erythropoiesis, in which HDAC inhibition simultaneously negatively
regulates IL-3-mediated growth of one class of erythroid precursors, while playing an
important role in EPO-mediated differentiation and survival of other erythroid precursors.
Indeed, in rat neonatal cardiac myocytes, under normoxic culture conditions, HDACls are
mildly proapoptotic . Yet, their role in I/R injury in the intact heart was previously
unexplored.

Deacetylated chromatin Acetylated chromatin

HATs
TS

HDACs

Absence of gene Valproate Gene expression

expression

- cellular hyperacetylation Fig. 9. Valproate is an example of
- induction of apoptosis commonly used drug which has the
- increase in viral expression effect on histone acetylation and
- decrease of leukemic cells in vivo deacytelation in gene expression

Heat shock proteins and cardiac protection

The heat shock proteins (Hsps) are expressed in normal cells but their expression is
enhanced by a number of different stresses including heat and ischaemia [3]. They play
an important role in chaperoning the folding of other proteins and in protein degradation.
In the heart a number of studies have shown that prior the induction of the Hsps by a mild
stress has a protective effect against a more severe stress. Moreover, over-expression of
an individual Hsp in cardiac cells in culture or in the intact heart of either transgenic



144 NI

IAM5I=N
animals or using virus vectors also produces a protective effect directly demonstrdtiﬁ'g”lt'ﬁé”
ability of the Hsps to produce protection.

Although the Hsps were identified on the basis of their induction by stressful
procedures, they are also induced naturally by specific non-stressful procedures. For
example, the cytokines interleukin-6 and interleukin-10 can induce Hsp gene expression
in a non-stressful manner. It has been shown that these inducers do not act via HSF-1 but
activate Hsp expression via other transcription factors such as NF-IL6 and STAT3. A
further link between the Hsps and protein degradation is provided by the recent
observation that inhibition of hsp70 synthesis enhances the cell death which is induced by
inhibiting the proteasome, which mediates the degradation of ubiquitinated proteins.

Stimulus Transcription Protective
Factor Effects
Enhanied
protein folding
Degradation of

Stress
! L - abnormat proteins
{Heat, ichaemia) W Heat shock Heat shock o, inhibiition of

gene = protein = yonoiode
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" N6 N ;
Cytokings s Protection of
4 STAT A b
Enhanced Fig. 10. Effects and outcomes of dif-
NO synthesis ferent stimuli on cell physiology [20]
Badind spen

Feapgese  Fig. 11, Antiapoptotic effects of

o S0 heat shock proteins (Hsps). Several
Hsps inhibit the mitochondrial
pathway for apoptosis, which is
triggered by several factors

The mechanism for cyclosporine: the inhibition of myocardial ischemia and
reperfusion injury in a heterotopic rabbit heart transplant model

Advances in myocardial preservation techniques and immunosuppressive drug therapy
have resulted in heart transplantation as an acceptable treatment for end-stage heart
failure. However, the excessive periods of global myocardial ischemia followed by
reperfusion can progress to irreversible graft injury. It has been reported that [24]
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cyclosporine A (in addition to its well-characterized immunosuppressive actions)fééﬁﬁbu
blunt certain features of ischemia and reperfusion injury.

Cyclosporine A CsA and FK-506 — two widely used immunosuppressive agents
inhibit T-cell activation through the inhibition of the calcium calmodulin-dependent
PP2B, also known as calcineurin, by forming complexes with the cytoplasmic binding
proteins cyclophilin and FK-binding protein FKBP [24], respectively. Griffiths and
colleagues found that CsA could preserve post-ischemic contractile function, but they
ascribed the protection to inhibition of a Ca-dependent pore in heart mitochondria [10].
Massoudy et al. also noted that CsA treatment preserved post-ischemic function, but their
results suggested a nitric oxide-dependent mechanism mediated by endothelin. Further
suggestive evidence of a protective effect of ischemic myocardium by PP2B inhibition
has been demonstrated in dogs with phenothiazines, inhibitors of calmodulin.

Cyclosporine

Cyclosporine-cyclophilin

NF-AT. Calcineurin NF-AT

Nuclear
membrane

Fig. 12. After binding to cyclophilin,
Stimulation cyclosporine inhibits calcineurin [25],
— of immune which normally removes a phosphate
Interleukin2 ~ response group from members of the nuclear
o o . factor of activated T -cells
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CONCLUSION

Normal cardiac functioning represents the fundamental indicator of human
healthiness. Global statistics points to the predominance of cardiac pathologies in the
world medicine, amongst which the ischemic myocardial damage and its consequences
represent the majority.

It is important to maintain the wide gaze on the etiology, pathogenesis and progression
of ischemic damage of cardiomyocytes as it allows us to control the main cornerstones
which was nearly impossible a few decades ago.

The multiple investigations showed that cardiac cell damage is definitely a complex
process where tens and hundreds of factors are involved. And despite the fact that this
process may be the long-term and expensive it is our duty to identify the main factors and
to take them under the constant control as nothing points to the fact that there may be
better solution in the nearest future.

Immunological, nutritional and genetic theories play role in the aforementioned
problems and as much as we try to investigate them further we can make revolutionary
progress in the treatment of this problem number one.
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As the clinicians, we want to mention that the question regarding the most effeétive
pharmacological treatment in an individual patient also stays open in some aspects.

As an example we may remember that hidden dynamic changes in the myocardium
should be taken into consideration as the heart functioning may be changed within hours
while we may see no changes in actual heart performance with conventional EKG and
echocardiography or even with nuclear imaging. In some cases it may be challenging to
understand which one or multiple drugs from the full spectrum of potential anti-ischemic
drugs working at cellular and subcellular level would be most effective in a particular
patient during so-called “invisible to human and electronic eyes” period of cardiomyocyte
damage. This may be explained by the fact that although we may perfectly realize the
latest achievements in theoretical medicine often we simply do not know what to do
specifically, especially when it happens to be beyond the boarders of conventional
practical knowledge and guide-lines. It does not matter if it happens in the Intensive
Cardiac Care Unit or anywhere else, more important is that we actually can face the
complex nature of cardiac pathology or have the case of multiple co-morbidities, as an
example. All this in its turn leads us to the conclusion — we should understand the
differences in the effectiveness and timing of the following management within hours and
may be minutes to be sure that we are delivering the best possible treatment to the
individual patient. After all it may be confusing that the new studies show that therapeutic
effects of some novel and old drugs may go far beyond the competence of conventional
guide-lines. TIronically, cardiac muscle always helps itself with the compensatory
mechanisms which we continue to discover but cannot always control.

Long-term anti- and postischemic changes in the heart cyto- and angioarchitectonics
are well-known for the physicians and scientists of the 21 century and represent the
particular event of the progressive cardiac disease. Potential variations in patterns of the
reperfusion injury, collateral angiogenesis, post-obstructive consequences and other common
medical conditions are noticeable elements of regular cardiac monitoring and different clinical
presentations might be observed during hospital or experimental practice.

As shown by evidences, multi-systemic approach may be used to maintain the cardiac
and vascular functional entirety and cooperation with statistical institutions we can
produce some novel trends in cardiac medicine.

We should not leave without attention our important motivation that in most well-
organized world medical systems the proper cooperation between the scientists and
clinicians still makes possible positive qualitative and quantitative dynamics in patient
treatment outcomes. Finally, despite the all difficulties with their analysis and control,
heart muscle genes and genetic regulation are the main subjects of interest for modern
science and we can expect that outstanding results in cellular and subcellular medicine probably
may allow us to dictate our own rules to the nature as much as we would be able to do.
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MEXAHU3MbI MUOKAPJTAAJIBHOMN AJANITALIMM 1 HEKOTOPBIE
ACIIEKTBI EE METABOJIMYECKOI'O KOHTPOJIS Y TAIIMEHTOB
C MIIEMHUYECKOM BOJIE3HBIO CEP/IIIA

H. Mezpenaose, H. Todya

TGunucckuii rocy1apcTBEHHBIN MEANLNHCKUN YHUBEPCUTET

PE3IOME

Cratbs mocBslleHa aHanM3y Ga3soBHIX MEXaHW3MOB ajanTaluMH MHOKapia M PO
MeTabOJIMYECKOro KOHTPOJIS Ha CYOKIETOYHOM M MakKpo- YPOBHAX NpHM DAa3HbIX CTAAMSX
HILIeMHYeCKOii Gonesnu cepaua. Minemueckas GoiesHb cepiua ABaseTcs Beylieil npo6iemoii B
MHPOBOH MEJMUMHCKOH MpakTHke M TpebyeT 0cO60ro BHUMAHMA MPH PACCMOTPEHHH ee
NaToOpU3NONOrHIecKX 1 (apMaKoIOrHIECKHX acnekToB. B crathe BKMOUeHa Takke HHbOPMALUS
00 MIIeMHYECKOM NPEeKOHANLMHHUPOBAHMH, OGPAa30BaHMM KoJUlaTepaneil M APYrHX (usmo-
JIOTHYECKUX  (PCHOMEHAX, BOBJEYEHHBIX B TPOLECC MONAEPKAHUA HOPMATLHON  (yHKLHH
MHOKapJa B pa3IMYHbIX CUTyaluusax. PaCCMOTpeHbl TaKXe€ HEKOTOpbIe JeyeOHbIe CpenacTsa,
NpOXOAAIINe KINHUYECKHE HCCIEN0BaHUs. AHAIM3 U COMOCTABJIEHHE OCHOB METaGONMUYECKOro i
(hapMaKoNOrHYEeCKOro KOHTPOJIS COCTABIISET BaKHYIO HACTh JAHHOH CTaTbd. JlaeTcsi ommcaHue
PO/ HEKOTOPBIX ~ AHTH-aTEPOCKJIEPOTHYECKHX MpEnapaToB M MOAYEPKMBACTCS —3HaueHMe
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NI0BPEXKIEHHS KOPOHAPHBIX COCYOB B NATOTEHE3¢ MIIEMUYECKOTO MOPAXKEHHs KapIHOMHOLMTOB.
BKJIIOUEHBI TAK)Ke HEKOTOPbIE HEOXHMAAHHBIE M CMEXHbIE dQ(EKThI JIeKapCTB, HCTIONb3YEMBbIX KaK
B MOHOTEPANeBIMYECKOM acIeKTe, TaK U B Pa3jIMUHbIX KOMOMHanuMasaX. [IpuBOAATCSA pasnuuHbie
TEOPHH KacaTesIbHO MOpaXeHHs KapAMOMUOLIMTOB U CBS3M MIIEMHYECKOrO MOPaXKeHHs MHOKap/ia
C HYTPUTUBHBIMH, HMMYHOJOTHYECKMMH M TIEHETUYECKUMM MEXaHH3MaMH, HEKOTOphle W3
KOTOPBIX MOXHO aJeKBAaTHO KOHTPOJNMPOBATh YXKe CErojlHsA, a HEKOTopble — B Omukaiiuem
Oyaymwem. Mpl 3aTpOHYNIHM TaKkke OJHY W3 BaXKHEHIIMX MPOGIEeM COBPEMEHHOH KapaMOJIOTruH,
TeMy TPaHCIUIAHTALMK cepiua 1 3GdeKkTUBHON 3amuThl ero GyHKUMH. B kKoHLE cTaThy AaroTcs
HEKOTOpbIe BAXHBIC BBIBOJbI M 3aKIIOYEHHUs, C LENbIO KOHLUEHTPAlUUM HAIIEro BHUMAHWS Ha
Oyaylupe TepcreKTHBbI M TEHACHLUMH pPa3BUTHA KIMHUYECKOH WM JKCHepHMEHTalbHOM
KapAHOJIOTHH.
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CIIOHTAHHBIN PA3PBIB IIUIIEBOJIA
b. Mocuosze, T. Cupaose, M. I'ypzenudse

LIeHTp BBICOKMX MEIMLMHCKIX TEXHOJIOTHi — YHUBEpcUTETCKas KiuHuka, Touancu

PE3IOME

CrOHTaHHbI  paspelB  MMIIEBOJAA — peKoe  3a00NeBaHMe, KOTOPOE  XapaKTepu3yercs
Pa3HOOGPa3HOCTBIO MPOSAB/IEHHUH, BHICOKOH YacTOTOl OCTIOKHEHHI 1 JIeTANbHOCTH. CIIOHTAHHBIi pasphiB
nuieBoaa HasbiBaetcss Boerhaave's syndrome. Llenbto my6imkaimy sSBISETCS aHAIM3 STHONATOTEHHBIX
MEXaHHU3MOB, KIMHUYECKUX JAaHHBIX, METOJOB JICUEHHs CIIOHTAHHOTO PaspbiBa MULIEBOJA C MOMOLIBIO
HAILLIEro MCCIIEIOBAHMS M IAHHBIX JIMTEPaTypbl, a Takke (POPMUPOBAHKE IHATHOCTHYECKOTO M JIeUeGHOro
anroputva  Tsbkenoif  marosiornn. Boerhaave's syndrome  XapakTepusyercsi GapOreHHbIM TeHe30M,
KOTOpbIi BefeT K ObICTPON M MaccoBOW KOHTAMUHALWMM (BBI3BAHHOM COIEPKMMOCTBIO IKEy/IKa)
Cpe/IOCTeHNsT 1 IUIEBPATIbHBIX nonocTeii. Jlannas GonesHb xapaktepusyetcst Tpuaoii Mackler-a: psora,
Gonb ¥ moznkoxHas SMdusema. Metoapl auarHoctvku: “Ro”-norumueckuii, KT, 3HIOCKOMMUeCKHii.
OnTUMabHBIM ABAETCS NEPBUYHOE YCTPAHEHHE MOBPEXK/CHHS B TeYeHHe 24 4acoB ¢ Havana Gose3HH.
B zanosjambix ciaydasx LenecoobpasHa peseKiys THMIIEBONA, (DOPMHPOBAHHE 330(haroCTOMbI,
THUTATeJILHON EIOHOCTOMBI, IPEHHPOBAHHUE CPENOCTEHHs. B 0COBEHHO TAKENBIX CIyyasx Lenecoo0pasHo
BBIK/IIOYEHHE MHIEeBOfa 0e3 pe3eKimy, ajieKBaTHoe ApeHupoBaHue. OIHUM M3 aJibTePHATHBHBIM
METOJIOM JIeYeHUs B 3aro3jaiibiX CIydyasX sBsSeTcs 3aluuBaHue Aedexta muueBoa Ha T-tube u
(opmupoBanue ynpasnisemoit 330(aroctoMsl. WTak, BbIABIEHHE, AMATHOCTMKA M JIeYeHHe JaHHOIf
naToNoruy  SBASAETCS  CJIOXKHOH npoGnemoii. Jleuenue Takmx OGOJIBHBIX LEJIECOOOPA3HO B T.H.
«TPETUYHBIX» KIMHUKAX.

ESOPHAGEAL SPONTANEOUS RUPTURE
B. Mosidze, T. Siradze, M. Gurgenidze
High Technology Medical Center — University Clinic, Tbilisi

SUMMARY

Esophageal perforation is a rare event, which can occur through a variety of insults and carries a high
morbidity and mortality. The eponymous of esophageal spontaneous rupture is Boerhaave's syndrome.
The aim of the paper is the analysis of etiopathogenic mechanisms, clinical features, treatment methods of
esophageal spontaneous rupture based on our experience and data of literature, as well as the formation of
diagnostic and treatment algorithm of a severe illness. Boerhaave’s syndrome is characterized by
barogenic genesis leading to rapid and massive contamination of the mediastinal and pleural cavities,
induced by the gastric contents. The disease is characterized by Mackler’s triad: vomiting, pain and
subcutaneous emphysema. Methods of the investigation include X-ray, CT, endoscopy. Primary repair of
defect within 24 hours after injury is the best. In belated cases an esophageal resection, the formation of
esophagostomy, a nutritious eyunostomy, and mediastinum drainage are advisable. In especially severe
cases a disabling of the esophagus without resection and an adequate drainage appear to be effective. One
of the alternative methods of the treatment in belated case is a defect suturing on T-tube and the formation
of controlled esophagostomy. Thus, detection, diagnostics and the treatment of this pathology seem to be
problematic. The treatment of these patients is recommended in the so-called “tertiary” clinics.
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HEKOTOPBIE BOITPOCHI U3YUEHMUS Mg-ATPa3s1

E. Hozao3e, H. Apymionosa, JI. Ilakaose, JI. Illuowigunu, M. Jlenaose,
C. A3uenaose, I. Ykaoya

OKcnepruMeHTabHbIH LieHTp Ouomeauuuusl uM. M. Bepuramsunu, Tounucu

PE3IOME

JIng HOPMAJbHOTO MpPOTEKAHMs B JKMBBIX OpraHM3Max MHOXECTBA (PM3UONOTUYECKUX U
GMOXMMHMYECKUX MPOLIECOB OGOJNBLIYIO POJb MIPAIOT JIOKAJIW30BAHHBIE B KJIETOUHBIX MeMOpaHax
AT®a3el, cpean KOTOpbIX ciaeayer otMeTuth Mg-ATPasy.



IMpu u3yuenuu Mg-ATPasbl BBIACHIIOCH, YTO OHA OCYLIECTBISET TPAHCTIOPT HOHOB Mg;
u Mg’ semmorcs mommdukaTopamu naHHol ATPasbl. Takke CleLyeT OTMETHTb, YTO
npucoeHenne U ocsodoxaenne MgATP u Mg2+ Tak ke, kak MgATP u ATP, npoucxoaut
[O0CPEACTBOM YNOPsAI04YEHHOTO MEXaHU3Ma.

SOME ASPECTS OF Mg-ATPase STUDY

E. Nozadze, N. Arutinova, L. Tsakadze, L. Shioshvili, M. Leladze, S. Dzneladze,
G. Chkadua

LEPL Iv. Beritashvili Center for Experimental Biomedicine, Tbilisi

SUMMARY

Mg-ATPase localized in the cell membrane appears to be very important for physiological and
biological processes taking place in the living organisms. The kinetic study of Mg-ATPase has
shown that it performs transportation of Mg?’. Free ATP and Mg?" are enzyme modifiers. Binding-
release of Mg-ATP and Mg>", MgATP and ATP is performed by orderly mechanism.
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OCHOBHBIE IIPUHITAIIBI OITEPAITMOHHOI'O JIEYEHU S
OCTEOKJIACTOMBI - JOBPOKAYECTBEHHOM OITY XOJIN
KOCTH B YCJIOBHSIX MECTHOI'O PEITUJIUBA

JI. Yaumypua

Opronenuyeckuii enapraMenT Aeteil u oApocTKoB, r. Touancu

PE3IOME

B crarse PacCMOTPEHBI JIBa KIMHUYECKHMX Cllydas OCTEOKJIACTOMBI — JlOGpOKa‘{ECTBeHHOﬁ
OITYXOJIM KOCTH. I/IHTCPCC OINMCaHMs dTUX CJIyYyaeB BbI3BaH JIOKAJIM3alMel MaToJOrHYECKOro oyara
B OZIHOM UM TOM )K€ CErMEHTE, OAHON M TOM )Ke TAKTUKOMN JIeueHUs 1 pe3yJibTaToM, KOTOpbIi ObLI



PA3MMIHBIM. DTO SIBIAETCA KIACCHYECKMM TMPOSIBJCHHEM arpecCHBHOrO TeueHs N0GpoKayect-
BEHHbIX OIYXOJIell KOCTH, KOTOpBIi BbIpaXkajcs B BUIE MECTHOrO pELMAMBA. BbIABJIEHBI BCe Te
HEraTHBHBIC CBOWCTBA, KOTOPbIE XapaKTepHbl [ YCJIOBHO J00POKAaueCTBEHHOH WM e
arpeccHBHO NpoTeKaroLlel 106poKkayeCTBEHHOI OMyX0JI1 KOCTH.

BASIC PRINCIPLES OF SURGICAL TREATMENT OF OSTEOCLASTOMA —
BENIGN BONE TUMORS IN THE CONDITIONS OF LOCAL RECURRENCE

L. Chanturia

The Orthopedic Department of Children and Adolescents, Tbilisi

SUMMARY

Two clinical cases of osteoclastoma — benign bone tumor are considered in the given paper.
The interest of the description of these cases is induced by the localization of the pathological
focus in one and the same segment, the same tactics of their surgical treatment and the result,
which was different. It appears to be a classical manifestation of an aggressive course of benign
bone tumor, which is expressed in the form of a local reccurence. All the negative clinical signs
were revealed which were characteristic of conditionally benign or aggressive benign tumors.
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TEOPUSA IEPEXOTHOI'O COCTOSIHUS MEXXIY HOPMOM U
MATOJIOTMEN (YETBEPTOI'O OCHOBHOI'O COCTOSITHMUSI
KUSHEJESITEJTbHOCTU OPTAHU3MA)

M. Xananaweunu

LlenTp sxcnepumenTanbHoit Gnome el uM. U. Beputausunu

PE3IOME

Crathsi SIBIISETCS TEOPETUUECKUM OGOGIICHHEM MHOTOUMCIEHHBIX OSKCTIEPHMEHTOB Ha
KMBOTHBIX M HAG/IOJCHNI1 Ha MOAAX TeX ABIEHHIT B CHCTEME BBICIIEH HEPBHOM AEATETLHOCTH U
ApYruX CHCTEM OpraHu3Ma, KOTOpble BO3HHKAIOT B OTBET Ha MNATOrEHHBIH pasipakuTeNh
TICHXOIeHHOH NMPUPOaBl 10 GOPMUPOBAHMS YCTONYMBON MHPOPMALMOHHON TATONOrHH, KaK OHU
Gb11M 0603HaYEHBI HAMH paHee 10cIe X 0OHapYKEHHS.

OcoGeHHOCTH JTHX ABNEHMI M MaHH(ECTALMH MX MEXaHH3MOB, a TAaKXKe HX GHOJOTMYECKOe
3HaYCHHE, KOTOpbIE ONMPENENAT MYTH MX NMPO(HUIAKTUKH W JI€YeHHMs, NAIOT BCE OCHOBAHHS
paccmaTpuBaTh UX B KQ4ECTBE CAMOCTOATENLHOTO OCHOBHOTO COCTOSIHUS OPraHN3Ma B paHre Tpex
Apyrux (HOpMa, MaToJIorus M KITMHHYECKasi CMEPTh), KK YETBEPTOTO OCHOBHOTO COCTOSHHA.

THE THEORY OF TRANSITION STATE FROM NORM TO PATHOLOGY
(FOURTH BASIC STATE OF ORGANISMS’ LIFE ACTIVITY)

M. Khananashvili

I.Beritashvili Center of Experimental Biomedicine

SUMMARY

The paper is a theoretical generalization of numerous experiments on animals and observations
on humans of the phenomenons in the system of higher nervous activity and other body systems,
that occur in response to a pathogenic stimulus of psychogenic nature to form a stable
informational pathology, as they have been identified by us earlier after their discovery.

The features of these phenomenons and manifestations of their mechanisms and their
biological significance, which determine the path of prevention and treatment, give a significant
reason to treat them as an independent basic state of the organism in the rank of the other three
states (norm, pathology and clinical death) as the fourth basic state.
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UHCTPYKIMS JIJIsI ABTOPOB

Kypnan “Ussectusi Haunonanbnoii Akaaemuu nayx I'pysun, OuOMeAMUHHCKas cepus”
[ledaTaeT OPUrHHANBHBIE CTATbU B OOJIACTH SKCTIGPUMEHTAIBHON GHOIOriH, (U3MOIOTHH YeloBeKa 1
JKUBOTHBIX ¥ MeIMLMHBI. CTaThbh 0030pPHOT0 XapaKTepa MevaTaloTesi TOJIBKO I10 3aKa3y peaKOJIErHi.

CTaThil IPUHMMAIOTCA Ha TPY3MHCKOM, PYCCKOM WM aHIJIMiCKOM s3bikax. B moGom ciyuae,
He3aBHCHMO OT A3bIKa CTATbH, K HEil J0JKHBI ObITh MPUIOKEHbI pestoMe (o0beMoM He Gosee 250
C/I0B) Ha BCeX Tpex s3bikax. CojlepikaHie BCEX PE3ioMe JOKHO ObITb CTPOTO OJXMHAKOBBIM M
COCTOSITh M3 3aroJioBKa, aBTOPOB, YUPEXKICHHS, TIe BBINONHEHa paboTa U JAKOHHYHO M3/OKEHHBIX —
BBEJCHNs, LN paGoThi, METOAUKH, OCHOBHBIX PE3YJIbTAaTOB M 3aKimoueHns. B kouue pesiome,
W3JI0)KEHHOTO Ha A3bIKE TEKCTA CTAThH, IPUBOAATCA 4-6 KIHOUEBbIX CIIOB.

OG6beM CTaThi, C YUeTOM BCEX pe3loMe M MUIOCTPAaTHBHOTO Marepuaia NOJKEH ObITh HE
Menee 5 u He Gosee 12 ctpanuil (popmar A4). Jlist nedatanus ctaThi Gosbuiero oobema Tpe-
Gyercs crienuanbHoe coracue penkosuieriu. CtaTbs 0OPMISETCS COrACHO CTAaHAapTHOM pyo-
DHKALMH: BBEJICHHE, LeNb MCCIENOBAHNS, MaTepHal M METOMbI, Pe3yJbTaThi, 00CYKICHHE H
CINCOK JINTEpaTyphl, KOTOPbIii coctapisiercs no anpasuty (o GamMuiusM MepBbiX aBTOpOB) H
HymepyeTcst. Tlocie0BaTebHOCT NOKHA ObITh TAKOH — CriepBa IPY3MHCKHE MCTOYHMKH, a 3aTeM
pycckue W JaThiHOs3bIdHbIe. CCBUIKM Ha WCTO/IB30BAHHYIO JIATEPATypy B TEKCTE YKasblBAIOTCHA
COOTBETCTBYIONINMH HOMEPaMH B KBAAPATHBIX CKOOKaX. B CriMCKe MTepaTypbl JOJDKHBI ObITh yKa3aHbl:
aBTOpbI ((haMIIMK 1 HHULIHATIBI), HAUMEHOBAHHUE JKypHaa (KHUIH), TO/ M3/[aHUs, TOM, HOMEp 1 HomMepa
nepBoii M mocieaHedl cTpaHul. B ciaydae KHMrM, HeOOXOAMMO yKasaTh TOPOJ W Ha3BaHHE
M31aTeNbCTBA. @ COOPHUKA TPYLOB — CJIEYeT TaKkKe yKka3aTh (paMuIuy 1 HHULHAJIBI PEIaKTOPOB.

CrTaThs B PEJKOJUIETUIO MPEACTABIAETCS KaK B pacredyaTaHHoM (2 9K3.) BHIE, TaK M B BHIC
NEKTPOHHOMN BEpCHHM HA KOMNAKT-AuCcKe (10jkHa ObiTh Habpana B dopmare MS Word). [Ina
IPY3HHCKOTO TeKcTa HeoOX0AMMO Henonb3oBath wpudTel AcadNusx u AcadMtavr, a s
PYCCKMX M JIaThIHOS3BIMHBIX TekcToB — Times New Roman (pasmep 12 pt). MesXCTpOUHBII
untepsan — 1,5, nons: ciesa 3,0 cM, cBepXy M cHusy 2,5 cM, cnpasa — 1,5 cM. YepHo-Genble
rpad¥KH 0JKHBI ObITh NpeACTaBIeHs! B Bue (daiiios Gpopmara MS Excel, apyrue yepHo-6esibie
PUCYHKH MOXHO NpEACTABIATh M B BHIE OPUrHMHANOB (HEDEKTPOHHAs Bepcus). LlserHbie
WITIOCTPAlluK B JKypHane He nevaTaiorcs. TekcT, Tabiuupl M rpaduku B 2JIEKTPOHHON BEpCHU
cTaTbll JOMKHBI ObITh 3anucaHbl Ha KommakT-mucke (CD) B Buae oTaenbHbIX (aiiios.
HanmenoBanus (aiiios w/niyu Nanok NOJDKHbI HAYMHATECA ¢ dammuiuu nepsoro asropa. Ha CD
JINCKE HE JIOJKHO ObIThb NAHHBIX, HE OTHOCALIMXCSA K Marepuanam cTaTb. JIMCKM aBTOpam He
BO3BpAIAOTCA. MecTa pasMelleHHs WITIOCTPAuit i TabuL J0KHBL ObITh yKa3aHbl B TEKCTE
cratby. [Toanucu K pucyHKaM HaGUpaloTCsa Ha OTAEIbHOM CTpaHuLe.

Craths J0JKHA ObITh MOAMMCAaHa BceMH aBTopamu. Ha mocrienneii ctpanmie ykasbiBaeTcs
HoMep TeneoHa M ajpec SJ.IOYTHI OJHOTO M3 BEYIMX aBTOpoB. K cTaThe NOMKHO ObiTb
NPHIOKEHO HATPABJIEHHe OT aAMHHUCTPALIMH YIPEKIEHNs, B KOTOPOM BbINOJIHEHa pa0oTa.

IMeuaTanue CTaTbH B )KypPHAJIe OCYLUECTBJISIETCS 32 CYET €€ aBTOPOB.

Pe/IKoJulerys Hanpas/seT PyKOMHCh CTAaThil HAa PELEH3NPOBAHHE OObIYHO JBYM aHOHHUMHBIM
pelieH3eHTaM. B ciiydae pasHOriacus BO MHEHHSX PELEH3EHTOB, MHEHHE OJHOrO W3 4JEHOB
Penakimonnoro CoseTa, CrielMaIncTa CoOTBETCTBY Il 061acTh, OyeT pelaiounm.

Pycckoe pesiome OMyGIMKAHHON CTaTbi MevaTaeTcsi B COOTBETCTBYIOulel cepui pedepa-
THBHOTO XypHana Poccun.

CnaBaTh CTaThbM B PeaKLMOHHBIH COBET MOKHO €KEIHEBHO, KpOMe CyG0OThI U BOCKPECEHDbS C
12 10 15 uwacos no ampecy: Téunucckas MeauuuHckas akagemus (np. Kerepan LlameOGynu Sla,
KoMH. 304, Jlono Coxase (599-298-348, 2-477-435) win B DKCIEPUMEHTATILHOM LIEHTPE GHOMEIHLIMHBI
um. U. Bepurawsuy, yn. Fotya, 14, npod. I'. Bekas (599-587-027) uan npo. H. Murarsapus
(599-304-104).
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The Journal “Proceedings of the National Academy of Sciences of Georgia, Biomedical
Series” is committed to the publishing of original findings in the fields of experimental biology,
human and animal physiology and medicine. Review articles are printed only on request of the
editorial board.

Manuscripts should be submitted in Georgian, Russian or English languages. In any case,
regardless of the language of the manuscript, it must be accompanied by the Abstracts (not more
than 250 words) written in all the three languages. The content of the Abstracts should be strictly
identical and consist of a title, authors, institution where the study has been done and briefly — the
introduction, objectives, methods, results, conclusion and 4-6 key words.

The total volume of manuscript including abstract, introduction, materials and methods, results,
discussion, references and figure legends, should be not less than 5 and not more than 12 pages
(A4 format). For the printing of articles more than 12 pages, special consent of the Editorial Board
is required. In the list of references, papers should be numbered and given in alphabetical order
according to the surname of the first author. Sequence of references should be the next — first
Georgian sources, and then Russian and in Latin characters.

References should be cited in the text by the corresponding numbers given in square brackets.
The reference list must include: authors (surname and initials), name of the journal (the book),
year of publication, volume, number and first and last pages. In the case of books, you must
specify the name of the city and publisher, proceedings — should also provide the names and
initials of editors.

A manuscript must be submitted as a hard copy (2 copies.) and in the form of an electronic
version on CD-ROM (typed in MS Word format). For Georgian text please use the AcadNusx and
AcadMtavr fonts, and for Russian and English texts — Times New Roman (font size — 12). Line
spacing — 1.5, margins: left — 3 cm, top and bottom — 2.5 cm, right — 1.5 cm. Black and white
graphics should be submitted in MS Excel format, the other black and white drawings can be
submitted in the form of jpg-files. Color illustrations in the journal are not printed. The names of
files and /or folders should begin with the first author's surname. Placements of illustrations and
tables in the text should be indicated by arrows in the margins of hard copy. Figure legends must
be typed on a separate page.

Manuscript must be signed by all authors. The phone number and e-mail of the corresponding
author should be indicated on the last page of manuscript.

Printing of article in the journal is provided at the expense of its authors.

The Editorial Board will select anonymous reviewers for the manuscript. Typically, two
independent reviewers will evaluate each paper. If a consensus is not reached, a third opinion (one
of the member of Editorial Council) may be sought.

Russian Abstract of the published article will be printed in the appropriate series of the
Abstract Bulletin of Russia.

The manuscripts must be submitted to the offices of Editorial Board daily, except Saturdays
and Sundays from 12 to 15 hours at the following addresses: Tbilisi Medical Academy (Ketevan
Tsamebuli Av., 51a, room 304, Dodo Sokhadze. Tel.: 2-477-435; 599-298-348 (mob.) or LEPL Iv.
Beritashvili Center for Experimental Biomedicine (L. Gotua St., 14), Prof. Guram Bekaya (599-
587-027) or Prof. Nodar Mitagvaria (599-304-104).
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