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OPUTHUHAJBHBIE CTATbH

VIIK 621.762

}O.A. Cmapoxoaices, b.B. CvipHes, H.A. Kynenosa

HOBBIE TEXHOJIOI' AU ITOJTYHEHMA TUTAHO-IIOPUCTBIX
MMILIAHTAHTOB KOCTHBIX TKAHEN

Bocmouno-Kazaxcmanckuii 20Cy0apcmeenH biil mexHuueckuii yrugepcumem, 2. Ycm b-Kamenozopck

B cmambe npugedeno HUuon02UHecKoe, (pusUKO-MEXHUUECKOE,

coyuanbHoe obocHosanue UCHONLI0BARUA RHOPUCHIO20

mumana 8 opmoneouy U Heupoxupypeu. Ipednodicen 1HoGbL Memod noayyenus mpaHcnianmanmos us Mecmrozo

ChIpbSL.

[MopexieHus U 3a0oieBaHus ONOPHO-
JBUraTebHOTO aniapara 3aHMMaloT OAHO M3
MePBEIX MECT Cpely MpHYHH BpPEMEHHON HE-
TPyAOCTIOCOOHOCTH, UHBATHAHOCTH ¥ CMEPT-
goctu. Katactpoduueckas noreps TpyAoCHo-
COBHOCTH CONPOBOXKIAETCS OrPOMHBIMH Ma-
TepHalbHBIMHU 3aTPaTaMH, YTO obycnaBiauBaer
HEO6XOAMMOCTL TIPUHATHS MEp 10 COBEp-
[IEHCTBOBAHMIO METOJIOB JIEYeHHs W peadu-
JUTAIIH GOJBHBIX C JAHHOI TTATONIOTHEN.

OnpuM M3 IyTell pelICHNs yKasaHHOH
npoGieMbl  SBJISETCS MCTIONB30BAHAE  MHO-
pomHbIX  (KepaMHYECKUX, METAITHICCKUX,
KOMIIO3MIMOHHBIX M Jp.) HWMIUIAHTaHTOB,
YaCTUYHO WM TOJHOCTBIO BOCCTaHAB/IMBAIO-
X QYHKIMHA [OCTPaJaBIero opraHa. Cos-
naHMe IS TPaBMATOJIOTHH M OPTONEANH MM-
[UITaHTAHTOB, OMOJOTHMHYECKH COBMECTHUMBIX C
KMBOM TKAHBIO, SBISETCS AKTyaJlbHOH 3a/ia-
yeit B COBPEMEHHOM MEMIUHE.

CoBpeMeHHBIE 3HaHHsS O OHONOrMYECKHX
1 OGHOMEXAHHYECKHX CBOMCTBAX KOCTHOM
TKaHW, MEXaHM3MaX PETYISALHUH OCTCOreHEsa,
6HOCOBMECTHMOCTH HUMILIAHTHPYEMBIX MaTe-
pHanoB ¥ UX OHOMEXaHMYECKHX XapaKrepu-
CTHKAX, HKCTIEpHMEHTalbHBIE NAaHHBIC O JIH-
HAMHMKE pOCTa KOCTHOH TKaHH, MO3BOJLIOT
paspabarbiBaTh Hay4YHO-000CHOBAHHBIE
[IPHHIIAIBL TT0 CO3IAHUI0 HOBBIX MaTEpHajIoB
1 TEXHOJOTHil IPOM3BOCTBA M3/IENUH U3 HAX
pa3HgHOrO Ha3HAYECHHUS. OTUM 3aHUMAeTCs
CPaBHUTEIBHO MOJOAs Hayka METUIMHCKOE

MarepuanoBecHue.

Haubosnee ApeBHHM W B HACTOSIIEE BpE-
Ms. IIMPOKO PACHPOCTPaHEHHBIM MCTOIOM
saMelleHns KOCTHOI TKaHHU ABJIAETCA HCIOJIb-
soBaude Metaimnos. HecMoTps Ha TO, 9TO €€
B aHTHYHbIC BpEMEHA METAIbl MCIONIB30Ba-
AMCh U yKa3aHHBIX IieNeil, Ha 4TO yKashbi-
BaloT OOHApYKEHHbBIE NPH PACKOMKax KOCT-
Hble OCTaHKHM C «3aIulaTKaMHM» U3 0maropof-
HBIX METaljloB, Hay4YHO-OOOCHOBAHHOE WC-
ONE30BAHME CTATIO BOIMOXKHBIM JHIIL B 19-
20 Bekax, KOrja Hapsily ¢ NpUHIHNIAMH aHTH-
CenTHKY GBUTM Pa3sBHTHI OCHOBBI OHOCOBMEC-
THMOCTH UMIIIAHTUPYEMBIX MaTEPHAIIOB.

Vicrionp30BaHie MeTauIoB 00YyCIOBIEHO
PAIOM MX IPEUMYLIECTB, CBA3AHHEIX C BBICO-
KAMH  (HH3UKO-MEXAHUIECKUMU CBOHMCTBAMH,
B YACTHOCTH, C BBICOKMMH MJIACTHYECKHMH H
MPOYHOCTHBIMH XapaKTePUCTHKAMH. BeeneH-
Hble B OPraHH3M MMIUIGHTAHThI MOABEPTaroT-
¢Sl PAa3NMYHOrO POjia BO3ACHCTBUAM: CHKATHIO,
pACTSHKEHHUIO, KPy4eHHUIO, CBUTY H n3rudy, a
KpoMe TOro 3TH NPOIIECCH  TPOUCXOMAT B
CpaBHHMTENIEHO arpecCUBHOM GUOIOTHYECKON
cpene, TIPEACTaBIsIOLICH cobo# DJIEKTPOJIHT,
HACHIIICHHBIA HOHAMY XJlopa i Bojopoja. Ha
[IOBEPXHOCTH METAIOB M HA TPAHHLE KOH-
TaKTa «META — KOCTHas TKaHb» IPOTEKAIOT
CIOKHBIE IEKTPOXHUMHYECKHE, OKCUIHTEIb-
HO-BOCCTAHOBHMTEJIbHBIE, muddy3nOHHbIC
mpomecchl, B PE3yabTare KOTOPBIX MOTYT
[IPOMCXOJUTH ONPE/ETCHHBIC M3MCHEHHMA OK-



pyxxaromer Tkany. [losroMy BaXHBIM TpeGo-
BaHUEM K. METallly, BBOAUMOMY B OPraHM3M,
MHHYs. ECTECTECHHBIE Gaphepsl, T.c. NnpH XHU-
PYPTHHIECKOM WMILIAHTAIMY, SIBASETCA €ro
NacCUBHOCTL [0 OTHOIMEHHWIO K HPOTEKAIO-
MM B KIETKax GHOXBEMHYECKUM TTPOLECCaM.
CymecTsyeT pasig4Hbie KNACCHGUKAUH
HUMILUIAHTAHTO-TIPHIOAHEIX MaTepHajloB
chOpMYIHPOBAHHBIX PAAOM HCCIEXoBaTesel
Hoar, Mear, Williams, Kruger, Black, Merrit,
‘Brown, Isaacs, Lemons; Steinmann [1...8].
Obobias MX pesynsTaThl KOPPOSHOHHEIX
U THCTOJIOTHYECKAX HCHLITAaHWIH, MOMHO BhI-
JeNHTH JBE TPYINILI OMOCOBMECTHMBIX Me-
TAIIOR, 00ECTIEYHBAFGIIIHX HOPMaIBHOE 1Ipo-
TEKaHWe TKAHEBBIX Peakiuii: OnaropogHble
MCTaNNEL, COXPAHANIINE HUCTO METaIHue-
CKYK) IIOBEPXHOCTb B OpraHWYeckoli cpexe:

Ay, Ir, Pt, Ru, Rh, Pd 1 Os u naccusHsie,.

«KalICYAEHBIC», MCTANILL, ITOKDPBITEIE CHOEM
3AMMTHEIX okcuaos: Ti, Zr, Nb, Ta, Cr.
AHanM3 NMTEpATYPHEIX. HAHHETX ITOKA3BI-
‘BACT, UTO HaHOONLIIwA HHTEDEC B 3TOH 00-
JACTH TIPEACTABIAET TUTAH, OCHOBHOH LIep-Tof«'r
KOTOpOro ABIAETCS CrocobHOCTS K TaccHBa-
UHU B GHOJOTMYECKUX KHAKOCTSX OPraHu3Ma
(mmde, 1mazme kposu) [9]. Turan NpH. T10-
NANaHNY B OPraHu3M JacTHano Guogerpajn-
pyer, muQYHAUPYST U HAKaNNIHMBaeICid B
OKpyXaromel Tkawu. [Ipw 3TOM HMKaKmMX
TOKCWIeCKHx 3(PPEKTOR WIH anneprasayy,
CBOMCTBEHHBIX JPYFHM METAJUIAM, He HAOTIO-
Aaeted. Ha 1noBepXHOCTH TUTAHOBOTG HM-
TUTARTAHTA B TEUEHHE MUIIHMCEKYHI opMu-
PYeTCHa WHEepTHAd METAMNO0KCHIIHAS IHeHKA
(Ha ocHoBE Ti_02) TONILAHOMN 'LO»lOO_A,_ KOTO-
pas cryxkHT Oapeepom Ui HaiLHEHILEro
B3aMMOYEHCTBHS ¢ TKAHBID. B CBOIO oOtepens
KAUECTBO ITOH TIEHKU oIpeJenser crocon-
HOCTB . COTIPOTHUBIATBECA MEXAHMUCCKOU, XH-
MHYECKOIH, 'ancfcrpoxnmnqecrcoﬁ Jerpagaliu.
B nocnepnes AecATHIIETAE HHTEHCHBHO
'pa3pabaTEIBAIOTCY  METAIONOPHCTRIE WM~
THTAHTAHTEL, HMEIOLIHe PAl TIPeHMYILECTE 110
cpaBHeHu0 ¢ KomnaktHEIMU [10]). Tloeme ux
'YCTAHOBKH B KOCTHYIO TKAHD TIPOHCXOAUT ¢
IpopacTanue B HMOPHCTOM KapKace WMITTaH-
TaHTa, B pPe3ynsTate dero: o6pasyercs duome:
TATVTHYECKUH  KOMIIO3MT,  BBIOMHAIOTME

(PYHKIUH  KOCTHO3AMEIIAIOINETO  FPOTE3a.
[Mpw 3TOM yCKOPAETCS «BIKHBAAEMOCThY MM-

MIAHTaHTa, YCTPaHAIOTCS Jerpafalids KOoH-
TAKTHPYOIIEH KOCTHON TKAaHU | 05p&30BaHHe-
«TIPOIEKHEN», & Taloke CYIISCTBEHHO YMEHB-
IHAKTCA CPOKH peabuanTanui SombHOoro.
PaspaGotannas B PocCHM  TeXHOMOFHA
MPOU3BOACTBA MOPHCTHIX UMITITAHTAHTOB OC-
HOBBLIBAETCH HA BBICOKOTEMIIEPATYPHOM -CIIE-
KaHHi TTOPOINKOB THTAHA U Hmc”ehs{, C O_Gpa—
30BaHKEM HHKEIMAA THTaHa, O0HamalouIero
«ITaMATBIO (GopMEl». TlomyuaeMele HMIan-

TAHTBI COAEPXKAT HHKENh, KOTOPEIR MO JaH-

HeIM [8], xapaKTepusyeTrcs HEKOTOpPOH TOK-
CHUHOCTBIO ¥ MOXKET BLISBIBATE ASIPAjaiHio
TKamei. Kpome TOTo, CTOMMOCTE TaKHX MM-
IITAHTAHTOB AOCTATOYHO BEICOKA.

[lo mRummaTiBe Heiipoxupyproe Boc-

TouHO-Kaszaxcranckol ofnacTH Accouuany-
¢H HeWpoxKpyproe Kazaxcramd mepen yue-

HBEIMH BOCTOYHO-Ka3aXCTaHCKOI'O. FOCYAapCT-

BEHHOTO TEXHHYECKOI'O YHHBEpCHTETa Oblia

TIOCTABIICHA 3a/1a4a-0 Pa3paboTKe TeXHONOTHI
NOJYHICHHS THTAHOBLIX TOPHCTHIX HMILIAH-

TAHTOB 'C HCIOIE30BAHHEM pPCTMOHATRHOIO
“TUTAHOBOFO CHIPBA.

TaxwM obpaioM, ObITH paspaGOTAHD!
OpHHIUNUATEREIE OCHOBBI TEXHOJOIMH TIQ-
JMYyQeHHs THUTZHO-TIOPHCTEIX HMIINAHTAHTOB,
COCTOAIINE W3 CHEAYIOIINX MeTaJllyprudJe-
CKHX MEepeeNnon: '

- NMONy9CHHE arperaTHPOBaHHbIX. OPOL-
KOB THTaHa B TIPOIECCE METATITOTEPMHUECKO
0 BOCCTAHOBNEHHs Tra30obpazHoro TeTpa-
XJIOpHAA THUTAHAZ MarHueM. B  pesyssTaTe
KOHACHCALIMH ¥ 3aTBEpHeBaHus THTAHA M3
rasoBoil dazsl QopMUPYIOTCA HEHAPHUTHEIE:
KPUCTANIALL, MMEIOHIHE SHAYNTENBHYIY 110~
plricTocTh, KOTOpEIC Co BpeMmeHeM obpasyior
ryGuarse arperarsi (puc.1);

- Apobneniie ¥ wiaccupUKanus arpera-.
TUPOBAHABIX THTAHOBEIX IIOPOIIKOB; B pe-
3ynpTaTe KOTOPBIX BEIOENACTCH  (hpakiys
+200 — 2000 Mxm ¢ yaensHol HOBEPXHOCTHIO
0.1 — 1.0 M/t (pnc.2, Tabn. 1);

- BKTHBHUPOBAHHE KOHTAKTHBIX YYacTKOB
arPEraTupOBaHHLIX YaCTHI TIOPOMIKOB THTAHA

METOAAMH MCXAHOAKTHBAIMM U MEXauoneri-

posaiusa Al, Ta, THAPUAOM THTAHA B KOJMYE-
cree g0 0.5% ¢ nensio UHTCHCHQHKALHHN T10-
cnenyioulel KOHCOTMAANMH TIOPOIUKOB ¥ TIO-
JIYSCHHUs TORBILICHHOH HPOYHOCTH WMILTAH~
TAHTORB,




tpopmomﬂne W BAKyYMHOE CIEKaHHe
3arOTOBOK MMIUIZHTAHTOB PABIITIHON (QOPMBY
3.4.5).

'.l‘lo.pHCTasi CIPYKTYpa UMILIAHTAHTOB (CM.
puc.d) FMeeT TONOCTH H CKBO3HBIE KaHAJILI
pasmepom go 0,5 v, obecrnequpaeT npopac-
TaHWE KOCTHOH TKaHH ¥ 08pazopanye Onome-
TANITHYECKOTO KOMIIOSHTA HA OCHOBE THTIHA
(rabm.1)..

PazpaGoTanHas TEXHOTOMHS 3alllIeHA

ABTOPCKEM. CBHACTENBCTBOM Ha H300peTeHne.

{11]. Tlo paszpaboTaHHOM TEXHOAOFH MONYyHe-

HBI THIOTHEE 0Dpasibl MMIianTanTos. B pa-

crofllee BpeMs BexyTcsa paborsl 110 Aaib-

peifeMy Pa3sBUTHIO HAYUHBIX TIPUHLMIIOB
KOHCTPYMPOBAHMS HMITTAHTAHTOB PasiIfTHOI
KOHGKIYypaMH U ¢ YIIpaBiseMOH [OPHCTO-
CTHEO, OPTAHU3AINM yJaCTKA B pamKax nabo-
patopuH <«AKryambHble 1IpoGaeMsl Marepia-

TIOBCACHU» Hay‘IHO -TEXHOJIOTHUECKOro Tap-

xa «Anraipy BKI'TY. Do momkHo obecte-
guTh norpefnoctn Kazaxcrana B THTaHO-
MOPHCTRIX MMIJIAHTAHTAX I HEHpOXMpyp-
rOB, OPTONENOR H TPABMAaTOIOIOB.
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C.Y. Kamenosa, E.FO. Jiu, P.A. Maxaﬂfiemafcauoea, O.H. Kamanaesa, B.H. I{uM,
K.H. Myxambemosa, A.3. [Jocemmenosa.

TIPEXOISIINAE HAPYIIEHHS MO3IOBOT0O KPOBOOBPAINEH A
OJINH U3 OCHOBHBIX ®PAKTOPOB PUCKA UHCYABTA

AaMamuncruil 20CVOapCmEenHbil UWHCHIUIYM YCOBEPUICHCHIBOBAH LS 8PAYEH

Hposedeﬂ aHanis pacnpocmpone;mocmu OCHOSHBIX (haKmopog piicka uHCYTHma: cpedu 254 Bonwrelx zocnumaneioll
zpyitrint nepenecuuic OFFMK.

Ocnosnpimit Gaxmopart pucka UHCYALINA  AGIAOMEA apmepzra.f:buaﬂ eunepmontist 59,59, INOUUOHATLHEI cmpece
89, 7%, kypente 40,9%, uzbmmounniii sec 38;5%. Hpexooswue. HAPYUIEHIS MO3208020 RPOBOOBDANERIS EIABACHEL

45,7 % (40) Borenerx.

Butsigaena, wino [TAMK vawje covemdiice ¢ maicuwit ghaxmopaniy pucka xax xyperue, FIBC, A Ho oannere Y35
DApEdeNiii TUHERHYIO [CROPOCING Kposomord v Bonstisix ¢ ITHME.
Orazaz0ce, 4o Auneiinas cxopochie "KpOSORIOKA IKCHIPURDAHUGILHBIX apniepliil 2070661 HINCE 8 ZPVINE Y KOMOPbIX

& draNHese e Guao yiazaud ia HHMK.

IMo auTepaTypHBIM NauHLIM CIOXHO Olle-
HUTE  PacHpOCTPAHEHHOCTh TPAHSHTOPHEIX
HIIeMUYEeCKHX arak T.K. BO MHOTHX ClydYasx
TAIIMEHTH HE TIPHAAIOT TPEXOMALIHUM KPATKO-
BPEMEHHEIM .paccTpOMCTBaM CYILECTBCHHOTO
. 3HQYEeHUA ¥ HE 00pAAIOTCA 38 KOHCY/IBTALHK-
el K.Bpagy.

Hamu nposeseH aHanmus pacnpocTpaHeH-
HOCTH OCHOBHEIX (DaKTOPOR PUCKA HHCYJIHTA. B
rOCIUTAILHOM rpynme OoneHBIX. Beero me-
TOAOM CTAaHAAPTHU3HPOBAHHOIe 00CIeOBAHTS
[IOAYYeHb! CBeNeHuUA O (PAKTOpax PHCKa -MH-
cyasTa y 254 manveston. M3 OCHOBHEIX ye-
TAHOBAEGHHEIX (AaKTOPOB pHEKa cepiedHO-
COCYAMCTRIX 3a00JIEBaNMHl HCCIeR0BAHA pac-
TPOCTPAHEHHOCTD apTepHanbHOd THIEPTOHHN
(AT), opranudeckux 3afosesaumit cepALa ¢
HapylIeHHeM pUTMa U 6e3 HapylIeHBs PHTMA,
caxaproro apabera, UpeXOmAIMX HApYIe-
uui mosroBoro kporooOpauechus (ITHMK),
mepeMeskaroIneHca XpomMoTst (tabnuia 1).

Hanbonee 4acTo BCTpewaroTes CoueTaHne
Taknx (QakTopos pucka kax AL, UBC, suo-
IIMOHAIBHEIA CTPEGC, IUIIOAMHAMIA, u30BI-
TouHpld Bec, [THMK u kypeuawe. Kypemne
Cpeil TOCIUTANM3HPOBAHHEBIX. OOMBHBIX ObITO
pacIpocTpaneno Gofplile, HMem Cpeau BCexX
DONBHBIX TIEPEHECIINX MACYABT W COCTABHIO
104 (40.9%) caywas. Tlopasnsmoee 6osb-
IIMHCTBO KYPAIMX MYX3UBBl (83%).. bons-
IHHCTBO 0GCHEAOBAUHLIX GOABHBIX HHCYTB-

ToM- BRIKYpHBAOT o 10-20 curaper B geus.
F'umoavHaMust 4amie BEIARIANACE Y KEHIIMH.
B crpykrype dakropos pHCka pasBHTHS

HHCYABTA OAHO M3 BEAYIIHX MECTO IpHHAA-

nexur [IHMK; panuas AqarHocTika U agex-
BATHOE JIEYEHHE FTOTO 3a00JeBaHHS ABILIETCA

'BaKHOM CTpaTernyeckoil 3agaueii Bo BTOpUU-
HON NPpOGUNAKTHKE UHCYIBTA.

B rpynnax 6onsapx ¢ [THMK anammnsu-

PpOBANACE KAK YaCTOTA BEISBIAEHUS OTHEALHEIX

CHMIOTOMOB W HX COYCTAHHIN, TAK:¥ YACTQTA K
TSIKECTL TIPUCTYIOB,

Knunnueckas xaprada UOpOABASEICS B
QONBIIMHCTBE CYJacE NPHCTYIIAMU CMEIIaH-

Horo reresa 60% (24 gen.). B 29% (10 tem.)

cnyvasx HabAAAIHCh TONLKO 00UIeMO3ro-
Bble CUMITOMEE, pexe 15% (6 9er.) ToABKo
JIOKAALHLIE,

CaMbIMH ~ 9acTBIMKW  OBLIEMO3TORBIMHU
CUMITOMaMH OBUTH: FOIOBOKPYKEHHE HECHC-

TEMHOr0 XapaxKTepa, HECKOMBKO PEHKE TOMOR-:

Hast O0JIb PasnWIHOrO XapaKkTepa M JIOKamn3a-
LMK,

W3 ouarcoBeIX CUMITTOMOB YacTQ BCTpEUa-
JIHCL paccTpoicTBA YYBCTBUTEIBHOCTH, PEXE
3PUTENBHEIC U ABHLATRNILHLIE HAPYIUCHHS,

- IIHMK wame conpopoxaanuce ¢ UBC
80% (16 uen.). Cpeau ocuoBibix hopm UBC
H3YYeHHBIX B Hameil pa0oTe OTMeuyeHa HaH-
Gonpiian TeHAEHIMA TpeolNagaHuy Cepacy-
noro purma (53%) u CTEHOKAPAHN HATPsKE-

b perguein e s g AL
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TYKbIPBIM

Henen MU KaH AfHANBICHIRL]  OY3BLIBICHH
am¥as  TOCOWTATIBIK TOTL nniEgeri 254 HaykacTap

apacsiia AHCYNSTTHIEL Herfsri  Kayi-KaTep
(pakTOpAAPHIHBILL AT bIIMANBUIBITEIHA  AHAAI3
'}Kypriai;-wi.

PlcyMpTTHE, ~ HErisr Kayin-karep (Qaxropiape:
apTepHASABIK. CHIIEPTOHMS 59,55, SMOHOHANAbIK
cTpecc 89.7%, MIHNBM wieryd:9%, apTBIK CAMMAK
38.5% Oonbil Tabputanel. MR KaH aliHaNLICEHBIA
oTiHOn  -OY3BIZLICTAPLL 15,7% (40) maykacTa

ANBICTRITABL Mu kap abianbichHbIN oTkitL
Gy3bIAbICH TEMEK] LICTY, KUA, AT cpagrel  Kayin-
Katep bakcTopHApLIMEN i Bipirin  KesreTini
AHSIKTAMBL. VI soniserrepi BOHBHUIR. MKAOB
naykacTapiaa  -Kan AFLICEHBIH CLIZBIKTEIK
KELILAMABIFE] AHBIKTAIAEL.

Bac '.a_Kc:m_aKpaHL-I'an_ﬂr:n_c_ APTCPHANAPLIHLIH . KaH
AEBIM  HKCRITHAMIBIDT ‘aHaMHesHIE MKAOB.
kepceTinverelr  TonTapaail ToMen  BONBIL  LUBIKTEL

SUMMARY

Analysis aof preval&:’ncc_:ol" basic risk. factors of
cerebral  stroke  among ‘254, patienits of hospital
group having an acute stroke is done. Basic risk factors.
of cerebral stroke are arterial hypertens‘ionéﬁg,éi%,
emotional stress-89.7%: smoking-40.9%, overweight-
38,5%. The trangient  cerebral cireulation  distur-
bance (TCCD) were cevealed in 13,79 (40) was de-
tected patients and they were combined with risk

factors as smoking. ischemnic  heart-disease, arterial
hypertensian. A finear speed of blood {lew in pa
fients with transient cerebral circulation disturbance
was detected by Doppler ultrasonography’s ~ data, 1t
whas revealed that a linear speed of blood flow of
extracranial  arterics of head in patients” group
without TCCD in anamnesis.
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Tlpozpecc & obracmu MedUYUHCKUX mexHonozull, mpebyem 6 01 o4epeds MAKCUMMILHO PAYUOHANBHOZO U adexeam-
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Due to the delicate organs - the brain and
the spinal cord - treated in neurosurgery and
the surrounding structures preventing simple
access to these master organs of the human
body, this discipline has always been at the
forefront of development and application of
modern surgical equipments. This has been
true in all countries where neurosurgery
evolved either from surgery or from neurol-
ogy into a specialty because it became rapidly
evident that treating diseases of these organs
required both particular diagnostic and surgi-
cal skills, which can in turn necessitate a par-
ticular environment and instruments. In this
article, a modern neurosurgical operating
room (OR) suite is described as we have been
able to implement with the construction of a
Neuroscience Center (Neurozentrum) for
Neurosurgery incl. Neuroradiology and Neu-
rology at Kiel University Medical Center in
Germany opened in 2004. Since our depart-
ment comprises 60 beds with an option for
additional 10 beds and is a highest-level unit
delivering all possible neurosurgical care to a
population of appr. 1 million peoples, but also
an academic research and training unit, the
OR suite was designed to allow all modern
neurosurgical operations to be performed in a
patient- and training/research oriented effi-
cient and safe way.

Every year approx. 2400 neurosurgical
operations are performed which will be dis-
cussed later in some detail. In general, a neu-
rosurgical OR is thought to cover approx. 600
operations per year, although this, of course,
depends to a major part on the working hours
of the OR personel and the length of the op-

erations. Since the OR is, from he administra-
tion’s view, considered to be the most expen-
sive part of investment of the hospital, it can
be recommended to get as many working
hours as possible into the OR, providing
working shifts of the OR personel fit into this
schedule, and having patients arriving late in
the afternoon for major surgical procedures, a
thought until recently thought to be impossi-
ble. Our philosophy is to offer our ORs with
their sophisticated instrument to other surgical
disciplines provided neurostrgery has had
first option to use the rooms. This offer ap-
plies to perform multidisiplinary operations
together with ENT or maxillo-facial, trauma
or even general surgery, in our rooms. In this
way, they learn e.g. more sophisticated tech-
niques like neuronavigation, Sonoca ultra-
sound or cold plasma coagulation which will
be described later.

Our operating suite is located on the
basement floor of our building where also an
ICU with 10 beds is availbable to our patients
and neuro emergency cases are admitted. It
comprises 4 ORs (fig.1 ), three of which are
fully equipped as microsurgical rooms while a
smaller one is considered a ,neurotrauma®
room for minor operations to which, however,
a microscope is also assigned to. The largest
room is dedicated to intraoperative imaging as
quality control and is equipped with an 1.5 T
MRI Philips Intera scanner; this is the par-
ticular result of many readings and discus-
sions with colleagues and architects as well as
with companies providing the most sophisti-
cated surgical OR instruments.



The instruments described in the follow-
ing sections should be placed around the OR
table and the neurosurgical team in a manner

that they are easily accessible while not a

hindrance 1o access to the patient. Thereefore,
mobile columns hanging from the Ceiling are
quite useful, Tt must be discussed with anes-
thesiology before building. the OR how they
would like to have their ventilation and infu-
sion machines integrated in the setting i Of-
der to allow economic and ergonomic imple-
mentation of all instraments and machines.
The question whether to use the.instruments
as much ceiling mounted as possible or to
have them mobile from the floor must be de-

cided under various aspects..In our setting, we.

have preferred to have both the microscope
and the X-ray C-arm on mobile floor stands
while 2 ceiling mounted mobile arm provides
gas supply to anesthesiology machines, and a
variety of electrical machines described below
are.placed on its various levels.

In the following, discussion will be di-
vided into neurosurgical equipment which is
required as standard for every OR and addi-
fional equipment which may be used at the
discretion of the surgeon and as required.

Anesthesiological equipment will be dealt

with only marginally.
I.. Basic equipment of a neurosurgical

OR. . -

1.1The OR table:

Neurosurgical operations, as opposed
to general surgical procedures, require: par-
ticular access to various, areas placing the pa-
tient in & vatiety of special positions, e.g. the
prone or supine or others, and bending bim
appropriately in order to have the head region
of interest in the highest possible: position.
“This means particular variability of the tabie
to attach headholders like the Mayfield clamp.

Positioning the patient for surgery of an

meningeoma in the superjor sagittal sinus,

using neuronavigation — the tristar attached to

the Mayfield clamp.

Also, because most standard neurosurgi-
cal spinal procédures require. X-ray control,
soinie even in a 3-D- 360 © fashion, many parts
of the table need to be radiolucent.

Most OR tables are constructed in a way
that a lafette delivers the patient on the table
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which is placed on a fixed column lifting the
table into various positions and angles. Some
OR tables, however, are mobile alltogether
and can be positioned on various areas of the
OR. This, in our opinion, may be dersirable
only in a multi-purpose OR, usually a rather
predefined. position of all parts of the OR
equipment may be more beneficial to the rou-
tine neurosurgical procedures.

Systems in use in our institution are
manufactured by Maquet, others -are also
available on-the market.

1.2Electrical Equipment

All neurosurgical procedures require a
number of electrical instruments which ¢an be
placed on a specidl mobile column, usually
mounted to the ceiling.

Among the most important ones are. the
following:

1.2.1 Coagulation — Mono- and Bipolar

Since the times of Bovie and Cushing in-
troducing the electrical coagulation into neu-
rosurgery for bleeding control, the next im-
portant step was the introduction of bipolar

instead of monopolar coagulation by Malis in

1965. “This prevents' the cumrent to flow
through the entire bady, particularly the brain

stem, allows; for miuch more. _-_preci se and l_ess
invasive coagulation and helps the develop-

ment of particular bipolar electrical forceps
with a variety of tips which are used nowa-
days not only for coagulation but also for dis-
secting tissue by spreading the branches of the
forceps. Since coagulation causes 2 ‘certain
amount. of charring of tissue, many forceps
tips may become sticky more ot less rapidly,
depending on the current applied locally, its
characteristics and ‘the tip configuration and
material, While the advantage of the bipolat
coagulation e.g. during surgery of a bleeding
intracranial tumor is the possibility to grasp
the bleeding vessel, to hold it and coagulate it,
a disadvantage -certainly is the necessity 1o
apply the current directly onto the tissue
thereby running the: risk of breaking the co-
agulated tissye at the moment when the
forceps is removed from the previously
charred tissue. This of course cannot com-
pletely be overcome even by modulating the
cuitent automatically as in modern bipolar
machines. Popular systems are manufactured




by Erbe comp., Ethicon and many others. We
use instruments from Soring comp. because of
their versatility allowing for intelli gent prede-
fined settings of current characteristics for
various tissues, robustness and stability. They
allow to use bipolar forceps of various ven-
dors.

While bipolar coagulation has become
standard in all microsurgial procedures,
opening the skin has been facilitated using a
pseudo-bipolar  electrical  knife cutting
through the skin virtually without bleeding
while still providing excellent wound healing.
Also, monopolar coagulation is still very
helpful e.g. during spine surgery when larger
portions of the spinal muscles need to be dis-
sected to allow for approach to the spine e.g.
during stabilization procedures. Furthermore,
coagulation of larger surfaces €.g in menin-
geomas may be helpful to reduce bleeding
tendency.

1.2.2 Cold plasma coagulation — CPC.

The disadvantage of direct touch coagu-
lation even in the setting of bipolar coagula-
tion has led to the introduction and refinement
of cold plasma coagulation. To our knowl-
edge, Soring comp. has brought foreward this
technology or made it available to the neuro-
surgical community. It allows for non-touch
coagulation by applying a gas-guided electri-
cal beam. A variety of tips have designed in
order to allow for use of this technige in vari-
ous neurosurgical — but also surgical — set-
tings e.g. in brain tumor surgery on the sur-
face but also in deeper structures such as the
brain stem or the spinal cord. It not only
serves for coagulation of bleeding or oozing
surfaces at the end of tumor removal thereby
cleaning the surgical field before closing the
area but also for vaporizing tumor tissue. This
may be particularly beneficial in patients with
deep seated lesions which could be removed
in a no-touch technique through a small fun-
nel. Séring comp has included both the bipo-
lar unit and the CPC unit in one instrument
making both modalities available at the same
time.

1.2.3 Ultrasound aspirator

While Cushing and his successors for
many generations used their fingers to remove
tumors or scissors of variable elegance in or-
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der to reduce the size of tumors, he was par-
ticularly praised for the development of the
electrical monopolar loop to reduce the size of
harder tumors e.g. meningiomas while mini-
mizing the bleeding complications. This tech-
nology has long been used until nowadays,
and the author’s own attempts to make it
work even with bipolar current were aban-
doned after some time. The electrical loop
would still be helpful if not the ultrasound as-
pirator would have greatly reduced its impor-
tance. This instrument, similar to CPC, allows
basically for a no-touch removal of tumor tis-
sue by applying the piezo-electrical effect to
produce ultrasound to destroy tissue at the tip
of a suction tube — like instrument. Particular
care has been given in recent year to the de-
velopment of very thin tubes and fine pen-like
instruments in order to expand the use of the
technique which is widely linked to names
like Sonoca from Séring comp or Cusa from
others. We do favor Sonoca because of hi ghly
intelligent design and reliability. Of particular
interest of course are the very thin pen-like
tips which are essential in operating on intra-
canalicular vestibular schwannomas allowing
for decompression of the intracanalicular por-
tion othe tumor before dissecting it from the
VIIIth and VIIth nerves, thus improving the
results of neurosurgical schwannoma surgery.
Recently, the variation of power available
through these instruments allows even for de-
struction and removal of bony and cartilage-
nous tissue e.g. during the disc surgery or de-
compression of the spinal canal. Intracrani-
ally, we have frequently used these instru-
ments during meningioma surgery even to
remove the bony spiculae at the origin of the
tumor e.g. in the olfactory groove or on the
planum sphenoidale, a surgical step previ-
ously requiring a high-speed drill.

Sonoca applied to glioma surgery; at the
end copd plasma coagulation is used to shrink
the tumor remnants and to achieve hemostasis
— both techniques using no-touch technique
(pic.2).

1.3 Suction

Suction of tumor particles or blood is an
essential part of neurosurgical techniques, so
particular care should be directed to have a
well defined and easily controllable vacuum




-available, together with a varitey of suction

devices of various size. They should again be
controllable by the surgeon himself uéing'his
finger tip allowing for variable air by-flow:

1.4 Surgical Microscope

In order to make a neurosurgical OR into

-a microneurosurgical OR not only a surgical

microscope is needed but also a video setup.
A variety of neurosurgical microscopes has
been developed on the basis of the Zeiss
OpMi 1 used during the introduction of micro-
surgery into mneurosurgery by Yasargil in
1967.

The 3 essential requirements for a micro--

surgical procedure are light, mobility and
variable magnification. Yasargil was the first
to include a fully mobile-and balanced stand

into a microscope allowing the surgeon to.

work with his 2 hands freely into any direc-
tion he wanted to look into. Using a mouth-
piece to:direct the microscope by opening the

electromagnetic brakes further enhances the

freedom of movements without loosening the

grip of the hands form the surgical instrru-

ments, however one needs to be accustomed

1o this technique. to like it.

Modern neurosurgical microscopes e.g.
from Zeiss Co (Oberkochen Germany), from
Haag-Streit / Moller-Wedel (Wedel, Ger-
many) or others should be judged upen their
ability to provide excellent light quality and
brightness. thronghout various magnifications,

have a well-balanced mobility: either electri-
cally eor '_computer-guided,_ and allow addi-
tional features such as observer/ assistant.

oculars, video camera - possibly high-
definition (HD) camera, Video setup is not

only for training younger surgeons. but par-
ticularly for the comfort and cooperation of

the scrub nurse and the anesthesiology group.
Also, implementation of neurpnavigation can

be extremely helpful in this setting. Sufficient

care should be taken to select this setup with

special attention where to place the monitors’

in the OR, depending on the position of the.
scrub nurse ‘and the remaiping staff during

major procedures.
Special light sources have become nearly-

standard in order to allow for fluorescence-

enhancement of tumor tissue during sorgery

of malignant brain tumors after 5-ALA appli-

cation to the patient a few hours prior to sur-
gery; also, fluorescence-enhancement of
blood using yet another setup of light source
and dye injected intravenously is emerging as
a new tool 10 decide for functional patency
e.g. of parent arteries during aneurysm sur-
gery.

Neurosurglcal OR with (from left) wall-
integrated electronic information system al-
lowing for both X-ray, MRI etc images and
surgical video (Pic 3), the column with bipo-

‘lar, CPC and monitoring, neuroanvigation

and microscope (draped) (Pic 4).

1.5 Neurosurgical endoscope

View from another -angle. during Deep
Brain Surgery for Parkinsons disease (pic 5).

While endoscopy has been initially used
mainly in urology and ENT, the impiementa-
tion of endoscopic surgery in the armamen-
tarium of neurosurgeons has quite dramati-
cally changed treatment modalities in a vari-

ety of disease, from hydrocephalus - third

ventriculostomy - over thoracic stabilization
procedures to lumbar disc surgery, to name
only the spectrum of minimal invastve neuro-
surgery. Instruments used in neuroendoscopy,
however, need to impiove further to be more
versatile. Rigid endoscopes with straight or

angular light coutse: have the advantage of a

good optical quality while flexible endo-
scopes may provide better visibility of other-
wise difficult or impossible to reach areas e.g.

.in. the ventricles while loosing optical quality

through the fibers of the endoscope.
Endoseope attached to neuronavigation

which  helps to navigate: in a multilobulated

hydrocephalus to reduce the numbers of ven-

tricular catheters required by joining the vari-
‘0us compartments.

1.6 X-Ray

Since many neurosurgical operations re-
late ot the spi-ri_al column intraoperative X-ray
control of the target level ‘of the spine is a

must, even in a legal way. Mobile C-arm

based X-ray machines provide sufficiently
high quality images. Image storage and possi-
ble integration into a hospital's PACS (pic-
tures archiving and computing- system) and

printing on hardcopy or paper are required.
Further refinement of these machines even
allow for intraoperative angiography of suffi-

A




cient quality to define the guality of aneurysm.

clipping or removal of arteriovenous malfor-
mations, ‘while intraoperative interventional
procedures: require top  quality images and
possibly 3-D-rotational C-arms.
 The latest development in this regard can
also be implemented into the neurosurgical
ORs, i.e. the integration of high-quality C-arm
fluoroscopy. and neuronavigation which will
be discussed in the next paragraph.

1.7 Neuronavigation

While stereotactic neurosurgery has been

a science per se since the introduction of the:

stereotactic apparatus by Spiegel and Wycis

int the first part of the last century, computed

tomography and magnetic resonance tomog-
raphy together with improvement of comput-
ing machines have facilitated the implemen-
tation of neurohavigation as a standard neuro-
surgical instrument. It facilitates access to and
reduces craniotomy size for intracranial tu-
mors. In the case: of meningeomas and an-
giomas, it allows for even better definition of
the areas to be exposed for complete tumor
removal or safe access to a complicated angi-

oma. However, in he depth of a tumor and

after removeing part of it, its accuracy may
get lost due to the ,brain shift. This has been
partly overcome by implementing (dedicated)
ultrasound to neuronavigation.

Combining neuronavigation with endo-
scopic instruments, but.also using it with spe-
cidl mstrumerts e.g. for screw placement
during stabilization procedures has greatly
improved surgical accuracy when required .

Companies that are innovative through
cooperation and robust in this rapidly evolv-
ing field are BrainLAB from Germany and in
some regards Medtronic from USA..

1.8 Neurosurgical Monitoring _

Since postoperative high quality of life
for the patient is the major goal, every effort
should be made. to monitor corréctly brain
functions incl. cranjal nerve function during
surgery of respective parts. of the brain. This
basic monitoring should include facial nerve
function dwing surgery for vestibular
schwannomas, but also of récurrent laryngeal
nerve function during anerior cérvical disc
removal, particularly when bulky implant are
used such as disc prostheses.
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Rarely but in these instances in a manda-
tory fashion vsed. is the monitoring of evoked
potentials e.g. druing spinal cord surgery for
intrinsic tumors, brain stem tumors, surgery in
elogquent areas such as the motor strip in
which case phase reversal is monitored.fo de-

fine the area of the central sulcus. Multi-
purpose. instruments ean be used e.g. from

inemed comp or from Nicolet.
2. Additional instruments — machines. —

desirable but still on study

As has been mentioned while discussing

neuronaviation, a major problem is that brain

surgery is based on ,historical images™ since
already opening the arachnoid space and
draining CSE mady result in some level of
brain shift, which becomes important as the
operation goes on. Therfore it was logic to

think about the repetition of imaging during
‘the course of surgery and to revalidate the ba-
sis of neuronavigation. Both CT and MRI

have been used in. the neurosurgical OR set-
ting, to our knowledge however, MRI ma-

chines have been implemented more. fre-

quently due to 2 reasons: 1. Radiation expo-
sure not only to the patient but also to the OR
personel and 2. its limited information pro-
vided concerning the brain and the tumor;
therefore it has been used more for spinal sur-
gery as 3-D-C-arm. A development of these
systemis is an isocentric C-arm integrated into
a neuroanvigation device which has the addi-
tional feature of closing its. C to-an O by using
a cover, called the O-arm and marketed by
Medtronic comp. This sytsem gives 3-D im-
ages very helpful to use in spinal surgery
during stabilzation procedures. '

Very recently however a dedicated 64
sclice CT scanner was implemented into a
heuronavigation ‘OR suite by BrainLAB; this
will certainly help to. further enhance its ap-
plicability not only to spinal and skull base
surgery but alse to the field of vascular neuro-
surgery. This adapted systemis called the
BrainSuite. iCT and has full capacity of im-
aging and rapid workflow.

MRI machines have been implemented
initially ‘as low field MRI machines while.
nowadays mostly 1,5T high field MRI ma-
chines are implemented into




the neurosurgical OR allowing for imme-
diate -and repetetive intraoperative quality
control (Pic. 6). We have used such a system
since 2005 on a regular basis and have been
able to show enhanced survival for glioma
patients due to more radical resection. The
application -of these high-end systems, how-
éver, should be rather restricted at the mo-
ment to résearch units because of the high
costs of running such a system. These costs
niny come down when either the OR suite is
built around the machine, so that the MRI
machine can serve 2 or 3 ORs, or when it
serves dual use both. for intraoperative appli-
cations .and regular imaging of mobile pa-
tients, a thought which we also had in mind
but rejected during further course of building
our OR suite, due to a variety of reasons but
which may certainly be useful in other in-
stances.

An intrapperative 1.5T MRI allows a) for
puncture — insertion of catheters under MRI
control;. b-c)  regular microsurgical proce-
dures including neuronavigation outside the
5G line, d) during surgery the patient is
brought into the MRI draped in a sterile
fashion -and then the operation continues, if
desired with re-referencing of ‘the neironavi-
gation using the new data set.

3. Training the OR personel

All the instruments. would not help the
patient if the personel would not have been

well trained ir their use. Motivation to work
with and care for these modern highly sophis-

ticated instruments requiring not ohly dedica~

tion 10 mechanical care but also understand-
iitg of computer sciences is of utmost impor-
tance. Also, a team approach is requiréd to
maintain the high level of care fort he instru-
ments due to the continuous modifications. of
these machines. Furthermore, a major prob-
tem has been noticed with the implementation
of a central sterilization unit which, for budg-
etary reasons in many instances may be
staffed with poorly trained personel. This in
turn places & major responsability of training
onto the vendors who may have to teach the
peoples in the sterilization unit as well 1o per-
fectly assemble the various component which
make up for instruments such as a modern
Sonoca or Cusa or even CPC, to name only
the more complicated. Single use instrumerits
may be helpful in this instance but are obvi-
ously exremely €xpensive.

4. Work flow and patient transfer

A modern neurosurgical OR can only be

efficient if a patient arrives on time form thi
ward and is transferred to the OR accordingly.

This requires. a good management, cooperd-
tion of all the wards, the transport service of
the hospital and also the recovery room pet-
sonel. Emergency cases should be inciuded in
the planning of the OR  capacity.

TYIKLIPLIM

Makcumansael  paLHOHANBAL koHe Ty
caaanapad AACKBATTH KOAAANLIATEIH
MERMHMHANLIK  Kypaltiap  MEH  acnamrapisi
ME/MUHHE TEXHONOIHACBINBH 03BIK aHMaKTAPBIRAL
Tanan eTedl. ABTOp  Maaaana e3iHiH KepHekTi

MOACNIH  HEHPOXHPYPIHSIBIK
MAKCATLINS. WEMBICKA MOHE  MCAHLHITAIILIK
KRI3METKEpICpre  Kohaftapl  margail  TYgmpar,
WACANFAH ONEPAUNTHBIE HITHIKECTH KaKCApPTY Yitid
YCBIHFAH.

oneépailila  xacay

SUMMARY

Progress i the medical technologies, demands
maximym ratipnal -and ‘adequate use of the medical
equipments and instruments.. In the present article, the
anthor gives the own visipa of the madern model of
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neurosurgical operaling toom, with the purpose of

creation of optimum conditions for work and interac-
tion of the medical personnel.and improvement of out-
comes of neurdsurgical operations.
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paMKax SMUASMHONIOTHYCCKOT0 M3YUCHUI HH-
CYNBT4 ¢ HCIIOAL3OBAHYEM METOIMKH «Pé-
THCTP MO3I0BOTO HHCYIETa»,

Pesynvrarel. Wécnenopano 809 Gois-
HBIX ¢ NEPBHIHBIM MO3LOBEIM HHCYILTOM
(M) sxuteneii r. [IsMKeHTa BEIMBIEHHBIX 30
nepros ¢ 1 supaps o 31 Zekabpa 2002 r. B
CTPYKType OOleMO3rOBOTO CHHAPOMa HaH-
GONBUINI yICIBHBIN BEC COCTABWIM GONbHELE
¢ HapyIeHHeM co3Hanus 375 (49,54%).

lopoprrle  Oomn  Oecrnokowny 358
(47,31%) TaUMEHTOR; TEHEPANU3OBAHHHE CY-
JOPOKHBIE TIPHITAOKH HMENM Mecto B 28
(3,74%) HabaroncHUAX.

QOuarosass HeBpPOJNOTHUECKas CHMIITOMA-
THKA OCTPOro MEPHOIE MHCYNLTA HAIlE BCETO
IPOABIANACE NHPAMUAHLIMUA HAPYIICHUAMY Y
665 (88,74%) Oomsusix. HegocTaTouHOCTS
JEPEeTHOH WHHEPBalMK BuABAEHA y 590
(78,14%), napyuieHus 1yBCTBUTEIBHOCTH — Y
494 (65,94%),

1Tpu mombansroi nyHKyuU, TPOUIBENEH-
'HOH B ocTpoM reprioge MU 198 naumentam 'y
7 (3,5%) BoneHBIX 0e3 MaroNOrM9ecKuX M3-
MEHEHMH B CHHHHOMO3IOBOH XWIKOCTH Ha
KOMITBIOTCPHOI ToMorpaduu ronOBHOTO MO3-
Ia HMENachk KapTHHa BHYTPHMO3COBOH rcma-
ToMbl. My 12 (6,1%) 6osHEX ¢ paaunonord-
YECKUMH MNPH3HAKAMEA WH(APKTa MO3ra Bbl-
SBJICHA TIPUMECE SPUTPOLIMTOR B AHKEOpE.

Kommwromeprasn inomozpadust 205081020
M0320 B geTpom nepuoie MU npouszeenena y
416 (51,40%) SomsHoTo H3 809.

Hanbonee wacro ma KOMHLmTepHOH TO-
Morpad¥y  TOJOBHOIO MO3ra  BLIIBIANKCH
APH3HAKY HINeMH4ecKoro WHCyasTa B Odc-
ceffHe comHBIX apTepumii — 221 (53,13%). H3
mux y 130 (58,82%) GonbHBIX odar nopaxe-
HUA JIOKAJH30BANCA B JIEBOM IIOJNYINAPHH,, Y
91 (41,18%) Owina X\T KapTaHa HHpAPKTA B
NpaBoM NOJYLIapHu IeJoBHOro Mosra. Che-
AyeT OTMETHTD, uTo 13 81 BONBHEIX ¢ OTCy-
CIBHEM PagHONOrHuecKux npusnakos OHMK
IpH KOMINLIOTEPHOH ToMmoerpadum, y 49
(60,71%) uMenuch KIMHUNMECKHE IPOSBICHIT
HIIEeMIYECKOr Q- HHCYIBTA.

HanrerTopuansueie BHYTPUMO3TORBIE
TeMaTOMEI BEIBnens y 91(21,88%) GonbHpx.
Kak u IpH AIIEMHUECKOM MHCYIBTE, 9aNe
MOpaXkaeTcs NeBoe NoNymapue IONOBHOTO.
mo3ra 59(64,84%) u 32 (35,16%) cooTBercT-
BeHHO. ['eMaTOMBI 3agHEH UepEmHON AMKH
AMArHOCTHPOBaHEl y 7(1,68) Gonsupix. B
9(2,16%) cnyyasx BRHISABICH IATOFOHOMMY-
HbIA KOMIIBIOTEPHO-TOMOrpaIecKill  IpH-
3HAK CyDapaxHOMAAIRHOTO KPOBOUSIHAHMA —
KPOBB B IUCTEPHAX MO3Ta.

KomrisioTepras ToMorpaus TOXOBHOTO
Mo3ra npoeencrHa 98(56,05%) ot rcex 173
GONBHLIX C KPOBOU3ITMAHNEM B MO3T.

MeauansHoe pacnonoKEHHUE OKa3aNoch
caMbIM 4alTBIM MECTOM JOKAIH3aUWH BHYT-
PHMO3FOBBIX KpoBomsmusnui — 31(31,63%),
npuieM B OonemMHCTBe caydaes 14(14,29%)
IEMATOMB] HTOH NoOKaIU3aMK 65U 06BEMOM




Gomee 40mn.  [lpakruueckn ¢ ONMHAKOBOH
YACTOTOH BBIABNEHB! NATEPANBHBIC TEMATOMEI
- 20(20,41%), noBapuere — 19(19,39%),
cMellanupie ~ 21(21,43%). TemaroMbl 3a-
Hell vepenHol smMry HanGomes pelkas Joka-
TE3ALMA KPOBOM3AMAHUM B MO3T — 7(7,14%).
Creness ToxecTH GONEREIX B OCTPOM Ne-
puoge CK uMeeT BaxHOe 3HavYeRMe ANs OI-
PElleNCHNS AaNbHEHINEH TaKTHKH FEYEHUST
oT0Opa GoNbHBRIX Ha ONEPaTHBHOES. HeYeHHE.
HanGonsiee xonuuecTso Bompiiix. ¢ CK
9(30,00%) coorseTctBOBANO. 3 CTEmEHM TH-
KeCTH M 2 créfienn — 7(23,33%). Haumens-
HICC KONMYECTRO QONBHEIX OLLTO: camoil Ts-
Xesoh, 5 crerern — 49(13,33%).
Obcyxaenue.

AHaNW3 KIMHAYECKUX MPOSBICHHE MO3-
FOBOTO HHCYABTA B OCTPOU CTaAMH B HamieM
HCCHCAOBANUHE [I03BOJIKRI BBIAECHUTEL HEKOTO-
PBI€ BX 0COBEHHOCTH IO CPABHEHMIO ¢ AaH-
HBIMH B JIDYTHX TOMYISIIHAX.

Tax, 06uTH Y MOTOBMHBI BeeX GONBHLIX B
CIPYKType OBHIEMO3I0BOTo. CHHOpOMA IIpe-
ofrnanaeT HapyueHne cosHaHHA — 49,54%. B
CTpanax 3anagHoH Espomsl yaemsuelii sec
TagKuX BOMBHEIX HEBEICOK — 23,1 — 29,2%. B
CTpaHax A3WM HampOTHB, OCTDBIH TTePHOX
MM xapakrepuayercs HapyImeHneM COSHAHHs
y fonplero xonuyecTsa GoNsHLIX: SIToumy —
43,4 Mouromay — 44,6%, Kurae —47,4% [1].
Taxum obpasom, YIENBHBIA BeC OGOIBHEIX ©
HapylIeHHueM CO3HAaHHH B CTPYKType obmre-
MO3FOBOTO CHH/APOMA GCTpoTo neproga MU &
nonymanuy . ILivMkenTa COIIOCTABHMA C
AHAZOTHYHBIMH  TIOKa3aTellsIMH: B CTpaHax
Asuu u nperocxoauT Be pomneiickue B 2 pasa.
Kak mssecrso, Hapymense cosHaHas Xa-
PaKTEPHO A TeMOpparH4eckux (opm wi-
Cynbra. CAefloRaTenbHO, XapakTep obLeMos-
TOBBIX HEBPOJIOTHYECKIX NpOABACHUH B Ha-
WEM  HUCCIIEAOBAHHE  OTPAXKAET CIPYKTYPY
MO3STOBOTO HHCYJILTA — BBICOKHH YASHBHLIHR
'BEC FEMOppari4ecKnx $opm WHCYRBTA B ITO-
nyaanug rJilleiMxeHTa MO CpaBHemwmio co
cTpanamy EBporniet..

[IpeoGnanarontiM HeBPONOrHIECKHM e
q)HIIPITOM B H3yHaeMOH HonyngHauH OOIBHBIX
Osut  IMpamumHble Hapymienus (88,74%)
Gonenpix. Jannbii rioKasaTelh Malo OTiHYa-
eTcs Kak 0T JanHuX Eeponeiickux ncenemo-
BAHMI] TaK ¥ OT A3HATCKUX CTpaH.

AHanus JaHHBIX HCCTIeROBAHAS JIHKBOpa
QONBHBIX ¢ HHCYTBTOM B OCIPOM TIePHUO/IE
TIOATBEPINII IOJIQKEHHE, CHOPMYITHPORAHHOE
Wil Bopnoy o «Gecnonesnocru pecnenosa-
HHA CHHHHOMO3TOBOM >KMAKOCTH TIPH IIPOBe-
AeHUY  AupQepeHIHaNTbLHON  IHATHOCTUKY
MEXITY HIHEMUYECKUM: MHCYJIBTOM H BHYIpH-
MO3STOBBIM KPOBOHSIMHsHMEM». Y 7 (3, 5%)
BOJBHBIX C OICYTCTBHEGM M3MEHEHH B uK-
BOPC HA KOMIILIOTEPHBIX TOMOTPAMMAax IO~
JIOBHOI'O MO3ra ONPemeliiiack KapTHHA BHYT-
PHUMO3I'OBOH reMaToMBL, Y 12(6,1%) Gonbapix
C PaHONOTHYCCKUMH TIPH3HAKAMK HH(_bachTa
MO3Fd BBIABNEHA TIPHMECH KPOBW B CIIMHHO-
'MO3TOBOH KUAKOCTH.

Kommsrorepras ToMorpagus rOJI0BHOTO
MO3ra MpoBeligHa B OcTpoM iepuoxe MU
51,40% Bcex GonpHLIX © MU. Kax uzBectno,
crpyxrypy MM ¢ necratouiodt ysepeHso-
CTLIO MOJI{_HO. BBEIBHUTS [pH TPOBEACHHEY KOM-
TBIOTEPHO — TOMOrpafinyeckoro

HMCCIICIOBAHNSA WIH ayTONCHH HE Me-
Hee 50% Bcex 0OCHEAOBARHBIX GONBHBIX. B
JIMHACMUAOIOTHYECCKUX  UCCIEHOBAHUAX  HH-.
CYnbTa, NPOBOIAUMBIX B IKOHOMHYCCKH pas-
BUTBIX CTpaHaX, BH3YaNH3HPYIOIIHE METOJEI
AHATHOCTHKE (k/T, SIMP) nposoxsr or 80 xo
100% Gonenerx. B Poccuiickux peructpax
RAHHBIE TIOKazareds konebmercd or S hils)
20%. [2]

AHamu3 JNOKATH3ALYH BHYTPHMO3TOBBEX
TEMaTOM IIO- JAHWEIM X/T- HCCHEIOBAHUS BbI-
BN B OONLINMHCTEE Ciiyqaes’ MeHARABHOC
pacrionoxenue KpoBonsmHanmi - (31,63%).
Tlonobuas noxanu3allus reMaTOM TaiIe BCEro
obyclnoBnena aprepuanbuol  rumepTensueii
[3A4] 'Y nensuuiil Bec. NOBAPHEIX TEMATOM. -CO~
cTaBun 19.39%. B nonynsuuoREbx Heeneno-
BaHMAX CTpaH 3anaynuoit Esponsr ananorau-.
Hasj AOKANU3ANMA BHYTPAMOSIOBEIX [EMaTom
cocraBuna 25 — 30% [4], B Poceuw 17 — 19%
[31. Ilo mMuenmio ITHX e ABTOPOBR, HOIbUINH-
CTBO KPOBOMBJIMAHUH B Beiloe BEMECTEO To-
JIOBHOIO MO3Ta  ODYCHIOBACHO aMHMIOHIHOI
AHTHOIIATHEH. W XAPAaKTEPHO W1 JIHL [IOXKH-
J0TO | CTAPILCKOTo BO3pacTa. CHEnoBaTEIE-
HO, ananuz JAHHEIX KOMTILIOTEPHO-

'TOMOFpaiuueckoro  HecneqoBaHHs TIp¥ Kpo-
BOHIIHAHUAX B MO3T KOCBEHHO YKa3bIBACT Ha

APTEPHANBHYIO THOSPTEHZUID, KaK OCHOBHOM
MPUYHHHBI (DaKTOP BHYTPHMO3FOBLIX IeMa-




TOM W HAa OTHOCHTEALHO MOJNOZOH BO3pact
DONBHEIX ¢ JaHHOH NATONOIKeld B MONYIAHY
1. J1IpiMKenTa.

Tlpr aHamu3e TAKECTH COCTOSHHS OOJB-
HLIX ¢ HETpABMATHUECKHM cyDapaxHommans-
HeIM Kpopowamusanem (CK), onperenennnivm
mo mkame Xanta u Xecca, obpaniaer Ha ceda
BHUMAHME OTHOCHTENBHO HEBBICOKHUU YOEHb-

HBIH Bec OUILHEIX ¢ H3HAYATRHO TOXKETOH

popmoii CK — 4 crenens 16,67%, 5 creriens —
£3.33%. B To Ke Bpems, JeTaXBEHOCTE B AaH-

HO# rTpynme OGoneHBIX cocTaBuaa 55,206%.

MOKHO RBOJAraTh, YTO HPUNMHHON OMEpTH
BomsHBIX B-ocTpoM nepuoae CK B Gonmbuoiun-
CTBE CHyuaeB JABHIACH HE IIEPBOHAYAILHAA

TOKECTh HHCYABTA, & OCNOXKHEHHA B BUAE re-
‘HEPANMH30B3HHOTO COCYAUCTOTO Cla3Ma cocy-

OB TOJIOBHOIO MO3ra, HOBTOPHOIO KPOBOH3-
JHAHAA,
Kak u3EecTHO, XMPYPrUUecKUe METOB!

geueans CK, o0ycHOBIEHHBIX AHOMAINAMK

COCYJOB TQJIOBHOFO MO3Id JOCTOBEPHO CHIU-
KAIOT JeTANLHOCTE OOGNMBHBIX STOH TPyNNBI
[5,6,7]. OnuuM U3 TNABHBIX YCIOBHHA ycrem--
HOTO ‘HCXOHa OIIEPalMy SABIAETCH COCTONHHE.
DONBHEIX, -COOTBETCTBYIOMMM 1-3 CTeleHM
TDKECTH 110 mkane Xanra ¥ Xecca. Crneposa-
TENABHO, TPHMEHECHHE XHPYPIUYCCKUX METO-
JOB J€YEHHs 3TOH KaTteropuu OOJBHBIX IO-
3BOJIMT CYII[ECTBEHHO YAYHINHTE Hexoxsl CK.

JHUTEPATYPA

I Axo K. IT. Xapmeen, C. Xatano u np. Hepeb-
poBacKyAapHble GONE3HH CPefy- HACEeAEHUs: PeiyIbTA~
ThI CORMECTHOrO ucchenoranus BO3. // Biongerens
BO3; 1980. ¢. 84-102. _

2. I'yees EHM. B.H. Cksopilopa, JLB. Crixos-
cxad. DriufeMUONCIES HHeYARTa B Poccun npunodie-
aue k xkypraxy «Mncynsr» Ne §.2003. ¢.4-9

3. Bepewaruu H.B., Basuaos C.B. Bparuuaa JLK.
/1 «Komiieiotepnasn Tomorpadua Mozra» M. Meauiina.
- 1986. - 256.¢c. ’

4. Myctamaena IA. Ksmnnio-
ToMorparueckie M GHoRHMHUeckds KPHTEPHE ollel-

KH TIPOTHO38 TeMeppariueckore MHCYALRTA Vi ancep_—.
TAIHA KM.H: — [sMrent. — 2005, ¢127.

5. Broderick I, Brodt T et all. Lobar hemorrhage-
in the elderly: the undiminigshing im portance of hy-
pertension// Stroke.- 1993 - Nu24, - p49 -51.

6. Jlebener' B.B. Kpwutos B.B. Xompmos C.A.
[emkoncknit B.H. Xupyprita -aueBpysM TOAOBHOTO.
M03rA B OCTPOM MEpUoile KpoBouanaaHua. — M, 1996.
~256¢,

7. Lawton M., Sanai N Combined microsurgical’
and endovascular management of complex intracranial
aneurisms // Newrosurgery.- 2003.-val.52. - N2.-p.263-
274,

TYKBIPLIM

Ma  nicysbTIH KIUHHKANBK ~ KePCeTKIlTepi
HYKACFAPLAa

Mevkenr  Typroagapeiasiy 809

3epTearel. Bacxa pervcipnepnin kepceTkinirepime:
CaNsICTapFaHZ KAUHIKANBIK ePeKILinepl aHbIKTambL

SUMMARY

There are clinical features of acute periods in 809

stroke patients ruvestigated in Stiymkent population.
Proper results compared with data’s of other register,

that allowed to reveal clinical properties in the investi-
gated population.




Serick DuysenDi

NEUROPROTECTIVE ROLE OF A PEPTIDE INHIBITOR OF C-J UN N-
TERMINAL KINASE ON GLOBAL ISCHEMIA IN GERBILS

Vipvarun, Kumaii.

H&ib Baspacmmou{ee Yo r{;mcmos csudem&%cmm:em o moat, wme c-Jinn N terminal kurnaza (JNK) sennemes sasic-
HDI KUHAIOH uoéyngoymu,‘en atibedn wetiporoe npu wiwesin mozea. € yeanto daneneliiuezo ysytesus post aknugaiit
INK & nefiponax zunnoxavina CAl i oyenwy sosdelicmste D- JNKII, unzutumopa JNK. npu owicposeHtot auGe
HENPOHOE: ) HECHUHOK NPH MOOETUPOSAHUY IMPGHAURTOPHON UHICMIN M0724.

Memader: 55 umonzomscxux necuanok et pazdeenst a 11 epynn. Kusomnoiy us 7 epynn (n-33) nposodizacs dey-
CHIOPONNAA ORKMOTUR 0O1ux Connbx dpmepnii. Pasnuivie dozst D-JNKII (0.00012, 0.0012 0. 012, 0.42, 1.2 umol/L in
2. uL PBS. n=3 rdowoas} Oenivt -g8e0eHst CINEPEOMARCHEECKUM MEMOION 6 HPagsiil - Boroeol aeedvdover vepes 3 wacd-
noCae -peneppysi; Kowimpossian 2pynna scusomuvix(n=5) novyiwm 2 pl. PBS. Hpyeas epynna scugomnsix (n= 5)
hoayuuad 1.2tmol/L of D-INKI & 0.5 il PBS enympuidprounitio, Mode;mpoeam:e prépayti B0 npouseedeno Jict-
SABHILLY HPHEM dociyna K 0B CORNBIN apmepusn 623 ux oxkmozi. Tpu zpyune (=35 6 xaxcdol apynnel r.rpeaem—
_pwne::bﬂo siocysémie. D-JNKH (0.00012umol/L, 0.00) 2umalfL in 2 yL PBS‘) way 2 pl PBS za 30 stunpm ;:feped 2 A
HYHULOTE OGYCINOPOHHELT DKICIOIUEE! 0fuX COtibLY dpmepuil, nocie yezo Goliit HoOGepeHymol 5 MULVINROT OBVCIOPOH-
Heli ORKI03MI 061X CORNBLE apmepuit vepes 48 wacos nocae nepeozo pnuizoda wwemuy. Bee ocusommneie wepes ¥ dnx
??0(}?3 5 Aﬁr‘HVﬂiHO” ()6’1’6‘!?19}90””(31{ ORKAIOZLI O(!E{I{\ COHHBIX _Qpﬂi!’éplf_ﬂ QI'JL']_'H_J?(J()HEP?F;’J’?J_II[?_I CL-_*_C?.’{_MEF LA ‘-Ia{:‘_n}fb."f.. m;{amr
oRpatgucanics ao Hiucdmio:

Pesjunamus; Beedenue D-JNKI wepes 3 naca nocag 3 MUHYIHON c)sycmopormen OKKTO3UN OBULY COHMDIX apmepit
ofa0daent HENPONPEMCKIMUERPLMY CEOUCIIBOAIL € MAKCUAMTABIGIY Aphexmoit § dose 0.0012umol/L. Iipedsapumens-
soe seedenite D-INKT nosvnaem, moscparmuocmy K uneani npu 2 MUHPmHON 08YCHIOPORTET OxKaioi OBy coti-
HELX dpmeputl.

Zaxwonenye D-INKT 1 oBridaem. nomenyudaonbinl Heiiponpomeknuensint sdidesmont npi.omepoyennoti cubeny CAI
H(‘ﬂpﬂﬁﬂﬁ Z‘H}?J’J’OK{UH?H y !?CC‘(CTHOK

Transient global cerebral ischemia leads INK was repoited to have potent ne:‘uropro-
to delayed neuronal death (DND) of hippo- tective effects against brain ischemia in vivo
campal CAl -starting 2~3 d after reperfu- and vitro with wide therapeutic window ol
SiOIl_”]. Although molecular mechanisms un- However, this drug wis not tested in a fore-
derlying the pathogenesis of DND are not yet brain ischemia model in gerbils; also its ef-
fully understood, excitatory amino dcids fective concentration was not determined
{glutamate ‘and aspar tate}-mediated  excito- when ‘it is given intracerebro- ventricularly.
toxicity 1§ thought to be essential®, 3] To examine the effect of D-JINKI1 on DND'in

Increasing evidence suggests that c-Jun gerbil globai ischemia, we administered dif-
N-terrinal kinases (JNKS) members of the ferent concentrations of D-JNKII into the
mitogen-activated protein kinase (MAPK) right lateral ventricles of gerbils.
superfamily, play important roles via mediat- It is a well known phenomenon that short-
ing neuronal apoptosis in brain ische- term (2 min) ischemic preconditioning before
mia/reperfusion . Animal models of tran- inducing lethal ischemia (5 min) is protective
sient ischemic 'i_nsu'__I_t (with carotid and/or against ischemic injury in CAl region of hip-
vertebral artery .occlusion for 5~20 min) in pocampus. in gerbils but the exact mechanism
rats -or  gerbils mimic human pathelogical of this phenomenon is not clarified. To ex-
condition, and a sighificant DND oceurs. in. amine. whether JNK. pathway is involved
the hippocampus 3~7 d after reperfusion 7, during the tolerance ‘induction process, we
Although several neuroprotective stralegies also pretreated the gerbils with different con-
were able to protect against DND- clinical centration of D-JNKII.
trails have not been successful up to now 8.9, Material and Methods
Recently D-JNKII1, a selective inhibitor of 1. Animals
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Fifty five adult male Mongolian gerbils
weighing 60~80 mg (Oriental Bioservice,
Kyoto, Japan) were used for global ischemia.
They were fed ad libitum and kept at room
temperature, and were deprived of food over-
night before the induction of ischemia to ex-
clude the influehce of hyperglycemis on is-
chemic brain damage "', All experimental
procedures were conducted in conformity
with institutional guidelines for the caré and
use of laboratory animals in Kyoto Univer-
sity, Kyoto, Japan.

To examine the effects of post-treatment
of JNKI1 on lethal global ischemia, animals
were tandomly divided into 6 drug-treated
groups (n=5 each) and one vehicle-treated
control.-group (n=5) and a sham-operated
group (n=5): To examine the effects of pre-
treatment of INKI1 on ischemic tolerance in-
duced by preceding sublethal global ischemia,
ahimals. were randomly divided into 2 drug-
treated groups (n=5 each) and one vehicle-
treated control group (n=5). _

2.1 Induction of global ischewia in ger-
bils

Anesthesia was induced with 4% halo-
thare in a gas mixture of 30% oxygen and
70% ittrous oxide administered via face mask
and maintained at 2% halothane in the same

gds mixture. Bilateral common carotid arteries

were. dissected and occluded with non-
traumatic mini aneurysm clips for .Smin or 2
‘min. In the sham-operated gioup, the same

pracedure was petformed without carotid oc-

clusion. Wound was closed in one layer using
silk sutures. The rectal temperature of “the
animals was carefully monitored and main-
tained at 37.0~37.5°C throughout the proce-
dures using a heating pad.

3. Post-treatment with D-JNKII in lethal
global ischemia

Animals were re-anesthetized using the
same method described above after induction
of 5 min ischemia and their heads were se-
cured in a stéreotaxic frame. A midline sagit-
tal incision was made in the scalp to expose
the skull, and single burr hele was placed at

2.0mm lateral and 2.0mm posterior to “the

bregma on theé bone using an electrical drill.
Different doses of D-INKI1 (Alexis Bio-
chemicals) in  2ul.  PBS  (0.00012,
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0.0012,0.012, 0.12,.and  1.2umol/l.  of

D-JNKI1 in 2uL PBS) were administered 3 h

after the induction of 5 min ischemia into the
right lateral ventricle stereotaxically using a
steréotactic device with the coordinates of
P+2.0, L+2.0 (mm, to the bregma) and
V+2.5mm with the help of a Hamilton micro-
syringe (10puL) through the burr hole over
2min (1pL /min). The doses of INKII were
determined based on the previous. reports by
Borsello et al, and Hirt et al. Two pL of PBS
was administered in contrel groups using
same procedures. Five animals received intra-
peritoneal injection of 1.2umol/L. of D-JNKIL
it 0.5mL PBS. The animals were euthanized
4 days after the drug administration. Brains
were removed and frozen in nitrogen for
2-3 min and then stored in a freezer (-80°C)
for histological staining and arialysis.

4. Pretredatment with D-JNKI1 in suble-
thal global ischemia

Animals (n=15)" received intracere-
broventricular  injection of  D-JNKI1
(0.00012umol/L, 0.0012umol/L in 2 uL PBS)
or2 uL of PBS 30 min before:2 min BCCAO
respectively using same procedures described.
above. These-animals were subjectéd to 5 min
BCCAO 48h after 2 min BCCAO and sur-
vived for 4 days.

5. Tissue preparation for histological ex-
armination ' '

The fixed brains were then sectioned co-
tonally (20pumol/L. thick) with microtome,
subjected to Nissel staining and evaluated by
two observers blind to the experimental
groups. The sevetity of neuronal damage in
CAl was guantified by counting the number
of surviving neurons using the light micro-
scope ‘equipped with a 10x -objective. The:

mean number of surviving neurons of the py-

ramidal cell layer per 450 pum lenigth was cal-
culated in the CAl region for each group.

6. Statistical analysis

All data  were expressed as
mean+SD Statistical analysis was performed
using SPSS11.0 software. Data ‘comparisons.
among groups ‘were carried out by one-way

ANOVA, while data comparisons between

groups were carried out by SNK test. The re-
sults were considered significant if p<0.05.




Results

1. Neuroprotective role of D-JNKII in
the CAI region of hippocampus in 5 min
global ischemia in gerbils

In the sham-operated group, no slgmh-
cant neuronal damage was detected (_[‘1g. 1a).
The mean number of surviving néurons in the
CA1 region was-258+11. The mean number of
surviving neurons in the hippocampal CAl
region 4d after the ischemic insult were. sig-
nificantly higher in all animals treated with D-
IJNKI-1  (0.00012,0.0012, 0.012,
pmol/L in 2 pL PBS intracerebroventricularly
3 h after the ischemic insult) as compared to
those treated with PBS(p=0.000) (Fig. 2) (See
table.1). The maximum neuroprotective effect
was obtained at a dosé” of 0.0012umol/L
(Fig.Ic), and above the doses of 0.0012
umol/L. , the neuroprotective effect decreased
when the dose of D-INKI1 increased. We
tested 1.2umol/L. of D-INKI-1 in gerbils- via
intraperitoneal mjecuon 3 h after the ischemic
insult, and it showed a moderate neuroprotec-
tive effect compared to PBS(p=0.004) (See
table.1)..

2.The role of D-JNKI1 in preconditioned
gerbils with 2 min global ischemia

Pretreatment with D-JNKII before 2 min

.is’c_hemld did not decrease ischemic tolerant
effects induced by 2 min global ischemia, but

increased the number of surviving neurens.
The mean number of surviving neurons was
higher in 0.0012umol/L. D-JNKI1 pretreated
groups as compared to a PBS treated group
(p=0.005) (Fig. 3) (Se¢ table.2). Almost all
neurons were intact in animals treated with
0.0012 pmol/L D-INKII (Fig. 4a), and more
than 60% neurons were survived in animals
treated with 0:00012 pmol/L. D-INKII (Fig.
4b), while only less than 50% neurons were
survived in animals treated with 2 pL PBS
(Fig.4c).

Discussion

We showed in this manuscript that inhi-
bition of JNK pathway by ‘a selective inhibi-
tor, D-JNKI1, induced a protective effect on a
lethal ischemic insult but no effect on ische-
mic tolerance in gerbil transient global ische-
mia models, which does not coincide with the
effects of p38, another member of MAPK
cascades V> 1P,

0.12'!1.'2.
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Ischemic. injury io the brain results in the.
subsequent death of newronal ceils and the
impairment of cerebral functions, and siroke
mortality s predicted to almost double by
2020 "l However, effective medical treat-
ments are still lacking: It is well kivown that

transient bilateral ¢common carotid artery oc-

clusion: results in delayed neuronal death
(DND) in the hippocampus. in ‘Meongolian.

:gerbll which occurs between 3 and 7 d after

ischemiic: insults, and DND mimics a human
pathological condition™". Although recent
reports show that DND may be related to the
gliutamate rece?tor actwatton“(’I tyrosine
phoqphowiatlon 71 Bel-x]-Bax mteraction“s]
and caspase-3 activation 191 and that it might
be. deptOl‘lCUS’“m the mechanlsm of DND has
not been fully elucidated.

Increasing evidence suggests that JNK is
an  important kinase mediating newronal
apoptosis in brain ischemia, and JNKsignal-
ing pathway is activated in delayed neuronal
death in the hippocampus of forebrain ische-
mia model in- gerbils U3,2023) 1yhibition of the
JNK signaling pathway with conventional
JNK inhibiter showed significant neuropro-
tective: effect on ischemic neuronal death in
animal models ®* #*1, Recently peptide in--
hibitors of INK are commercially available,
and two studies have demonstrated potent
neuroprotective ‘effects of peptide inhibitors
of INK (D-JNKII) in experimental models of
ischemic stroke with wide therapeutic win--
dow "% 2% We also tested this peptide inhibi-
for via intracerebroveniricular injection on.
gerbil transient global ischemia models, and
showed its significant neuroprotéctive effects.
against DND in CAIl subfield. Our results
further support the activation of INK pathway
during brain ischemia and the inhibition of
INK pathway may be a therapeutic option.
Toxicological studies concerning to D-JNKII
is not available up to now. It is inferred from
the manufacturer of D-JINKII that concentra-
tion over SuM is supposed to be toxic. We
tested this drug in different concentrations via
intracerebroventricularly and intraperitoneal
injections, and showed that higher concentra-
tions above 0. 0012pm01/L of D-INKI1 pro-
duced harmful effects via intracerebroven-
tricular]ly injection.




Transient forebrain ischemia of 5 min du-
ration causes DND in vulnerable CAl neu-
rons of the gerbil hippocampus, which can be
prevented by "'pre'conditic)nin%ﬁ“ with -a short
ischemia of 2.5 min duration 7 1t has been
reported that several pathways might be in-
volved in ischemic tolerance including exci-
tatory- glutamate receptors [28*303, centrai can-
nabinoid (CBl) receptors Bl Down-
regulation of INK pathway was also reported
to be involved in the ischemic to'lc_raﬁce 123
We demonstrated in the previous studies that
p38 and JNK pathway was activated in lethal
ischemia and sublethal ischemia in gerbil hip-
pocampus (3, 321 ynd the. inhibition of P33
pathway with SB produced neuroprotective
effects in jethal -ischemia but attenuated is-
chemic tolerant effects by sublethal ischemia.
On the other hand, the present study has
showed that the inhibition of JNK pathway
argument neuronal survival both in lethal is-
chemic and ischemic folerant models. The

roles of INK and p38 pathways might be dif-
ferent particularly in ischemic. tolerance in
geibil transient ischemia models. The in-
volvement of MAPK cascades in neuronal
death and survival should be further eluci-
dated by examining other- downstream . and
regulatory molecules.

In conclusion, the- activation of INK
pathway might be involved in DND in gerbil
hippocampus. and D-JNKI1 has a potential to
protect neurons from global ischemia.
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T¥XKbIPBIM

Malqca"rm QaKTifep TaHBIHLIH xebelol Kya
Gomrangait,  c-Jun N- termindl knuasa (JNK)  wu
HILeMULCH Ke3inaeri MONYNASHY I
HEHPORJAPALIE ©IYIHNE MAHBIZAEl KHHa3R 0oaLmn
Tabuiranapl, Bi3 3&pTreyai apm .I(ap'aﬁ KAATACTRIDY
MAKCATHIHAA THIHKAHNAPIAFE MHZLIY TPAHIUTOPIH
MMM HCBIELIEH MOnenieHyi Ke3inne,

"HeHpOHASPIBL Kelleyinmer eaiMre YINEpay ac_ep'iﬂ

3CPTTCY YUIiH CAl THOTOKAMI
neporgapuianare JNK  akTiBanuannik  pomiu,
D-INKI1, INK unruburopnapsin faranansix.
Iaicrepi: 35 monrron Teuukangapet 11 Toukd
Geninni. 7-mi  TonTarel kamyapaapasiH {n-35)
JATIB] YHKSL  ApTepHANApPLIHGIH  eKiKAKTLI
ckyprizisgi. Penepdysusnan 3
CaFaT eTKeHHeH kelid ou xak Gyiip KaperHwanapra
crepentakcukafplk, aficrepmen D-JNKIT (0.000132,
0.0012 0:012, 0.12, 1.2 pmdl/L in 2 yL. PRS, n=5
opKafcHICH) opTypai Aosanaphl enrisinai. Baksinay
TONTAphIHAAFEl Kamyapaap (n=5) PBS 2 uL
Kabbianaan, An Gacka rolrtarst sxanyapnap (n=5) of
D-INKII  1.2pmol/l,, PBS 0.5ml xypcaxiwine
Kabbinaaze. Onepanusns MOenaey
APTEPHANADEIHA

KAAYaApIapautsl  SKanamel YK

APTEepWHNAPBIBEH
‘enriziini. Bapapik wanyapnap 4 xyHHeH KeffiH |

APTEPHANAPEIKEIH

0.0012pmol/L

OHAPABIR - ORKT3NACH3 KYpLizingl. Y ton {n=5 3

TorTa) anusii ana (0:00012 gmol/L, 0.0012pmol/]

in 2 pL. PBS) D-JNKI1l wemece PBS 2'pL 3
MUHYT angsiAfga 2 MHHYTTHK sKannsl  yiKE
ApTepHANAPBINLIN €Ki MAKTB OKKAIO3HACHINEG, apt

kdpail Gipinminix- niveMus 3nusonsHa 48 cara

oTKeHMen -keflin 5 MMHEYTTBIK Kaanmbsl  yEiiK:
ERIKAKTEl - OKKMIORUACHIH

MHRYTTHIK  Hannb ¥iKe aprepuHsiaapelHp

BRIMAKTH OKKAO3MICH CeKlMara Desinln kax

seprrenywi tikgep ‘Hucnto Goiipnima Gosangsl.
Kopbrreriaaer: 5 MHHYTTBIK Kalnbl yiKE
EKDKAaKTH  OKKJIO3HACHIH
D-INKIl enrisregnen 3 caraT GTKeHHeH. Kefii;
JA03aCHIHAA  HEHPOTIPETERTHBT
KOCBLIHEIC accpi _1\_-1211(@:}:»1’3.115_211;[ donrab:
BHBIKTAAALL. AJNHBLUL 418 2 MUHYTTHIK JKAINbl YHKE
aAPTePHARAPBINEIH, 6K JKAKTHl OKKHIOSHMCEHIH:
D-INKI1 enrisrepHer Keifin wreMuara To3ivaimir
WOFapAaFaH. KopTemapaaii KeJIreH

‘TEnxanaapaarsl CAl THIIIOKaMN HERPOHIAPEIHEL
‘Kelleyingen enyi 1\&:31111(6 D-JNKI1 norenumaism
HelponpoTeKTHRTI aceps 0ap €KeH) aHbIKTATLEL.




SUMMARY

Objective: Increasing evidence suggests that. c-
Juni N-términal kinase (JNK) is dn important kinase
.mediating nieuronal .cell dedth in brain ischemia. To
fuirther study the roles of INK: activation in hippocam-
pal _C-Al neurons, ‘we assessed the efféct of -
INKIL an inhibitor of INK, on'delayed neurcnal death
(DND) in a gerbil model of trarsient global ischemia.
Methods: Lifty five Mongolian geibils weré. divided
into' 11 groups. Animals i 7 groups (A=33) subjected

o 5 min acclusion of bilateral common carotid arteries
(BCCAO) Different doses of D-INKIL (0.00012,

0.0012°0.012, 0.42, 1.2 pmol/L in 2 pL. PBS, n=5 each)
were administered stereotaxically -into right lateral
ventricles: 3 h after reper{usion -and controf animals
{n=5) received.2 ul PBS. Another group (n=5) re-
ceived 1.2pmol/L. of D-INKII in 0.5 ml PBS intra-
peritoneally. Sham operated animals only received. éx-

‘posing bilateral commen carotid arteries without occlu-
sion. Three groups (n=3 in each} were. pretreated with
D-JNKIL (0.00012pmo¥/L, 0:0012umol/l. in 2 pL
PBS) or 2 uL PBS.30min before 2 min BCCAO, and
subjected to 5 min BCCAQ 48h after the first 1_.\_{;116111_1__(:
sult. All animals were sacrificed 4 d after ‘5 min
BCCAO: and prepared for frozen section and Nissl
staining. Results: Posttreatment with D-JNKT 3 4 sfter

5 min ischemia was neuroprotective with 2 maximum

effect at 2 dose of 0:0012umol/L. Pretreatment with D-
JNKT augumented ischemic tolerant effects: induced by
2 min ischemia. Conclusion: D-JNXI 1 has a potential
neuroprotective effect-on DND in CAl of hippocampus
in gerbil.

“Key words: Delayed neuronal death; Global is-
chemia;  C-Jun N-terminal kinase; JNK inhibitor;
Hippoeampus; ‘Gerbil
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ONLBIT I/ICIIOJIBSOBAP@IH YIBTPASBYKOBOI'O ACIIMPATOPA IIP
VIAJEHUM OITYXOJIEH I'OJJOBHOT'O MO3T'A

Kathedpa neiipoxupypeun ATRYB, TKE Ne 7, &. Anvanter

3abonepaeMocTs OMYXOAAME TOJIOBHOTO:
MO3Ta COCTaBMAST B cpeanem 10-15 cnyuaes
¥a 100 TeicsT HaceneH s B TOM U CYIIECTRYET
TEHJIEHINS K YBEMHYEHIIO THX TI0Ka3aTened
[1]. Exeronuo B TKB Ne7 1. Anmarer npogo-
autes 400-500 onepauuii o MOBOAY HOBOGH-
PasoBaHMH rOMOBHOrO MOSI4.

B coBpemeHHEIX HEHPOXUPYPFHICCKUX.
KITUHHKAX y’Ke HA TPOTKEHHH MHOTHX JET
NoJOSHEIE BMEIIATENLCTRA ITPOBOISITCS C 1C-
[OAB30BAHIEM.  YIBTPasByKa,  XOJOHHOI
Ia3Mel, aproua. Ha cerogmsuuil néme sTH
annaparsl  00JaJAIOT CaMBIME  IIMPOKHMH
BO3MOMHOCTAMM B y,quCTBGM B paboTe, wro
TO3BOISET XUPYPTY IPOH3BONWUTS -ONEpPaITHH,
panee  CHUMTABIUHECH HEBBITTOITHUMBIMH
[2,3.4].

K coskanenmo; hHa- cerogianumii neus 8
TNOAABISIONEM GONBIIHHCTBE CTAIMOHAPOR
Kaszaxcrana 1ogo6Horo o6OpYyIOBAHHS HeT.
Kak cnemctBue BosnmkanoT TEXHHYECKHE
CHOKHOCTH NPH YAATNEeHUH OIyxoieil; pacro-
JIOKCHHBIX B aHATOMUYECKH TPYAHONOCTYI-
HBIX MECTaX BHYTPHYEPENHOro HPOCTpaHcT-

‘Ba, UMEFOLIX TECHYIO R3aUMOCBA3L C Maru-

CTPANEHBIMU COCYIAMH, YEPEITHBIMH HEPBaMHK
H CTBOMOBLIMH CTPYKTYpamMu. B oTiuume or
APYTHX HMHCTPYMEHTOB (aCOUpaTopoB; Siek-
TPOXUPYPIHUSCKHX PEXYLIHX TETeNh, HHIO-
JAPHLIX OUHUICTOR W Jp.) YIALTPa3sBYKOBEIC:
8CTHUPATOPEL TIO3BOJSIOT YHANMTE OHYXOMb
Gonee OBICTPO M MeHee TpaBMaTHYHO IS
NpHAEKAMX PYHKIHOHAIBHO BaXKHBIX 00pa-
30BAHMN. VICITONB30BAHUC KABUTALMOHHON
BHEPTHHU He BBI3LIBAET O0YTMHEAHAA TKAHEH U

TiyGOKOTO paclpOCTPAHEHHA Temna; pabour
(bparMeHTaTOPEI- ¢ W3OTHYTHIMH MHKDO-

TIPEUMSHONHBIMH HaKOHESUHHKaMy ‘obecIted]
BAIOT XOPOINHH 0630p. ONEPALHOHHOTO T10]
TIpH paGoTe. ¢ onepanvioRHEM MHKPOCKOTIO!
BBICOKOYACTOTHBIM FeHepaTopoM 3alryckaer
€ MOJYNAUMS. yABTPa3BYK2 B XHUPyprw=i
CKOM HHCTPYMEHTE, ¥ 30HZ Hau¥HaeT BHODI
POBaTh B YALTPA3BYKOBOM JHanazoHe g0 3
k' Tlpy npuMeHeHHH yabTpasByka KNerk
TKAHH, HACBIICHHBIC BIATOH, HAYHHAIOT pal
pymarsea, OgHOBpeMEHHO ¢ paspymicrue
BKJIIOMAETCHA OTCOC, KOTOPSIA "jf}.{'anﬁeT pazps
IIEHAYIO CIPYKTYpy. Oporuaroiuii kauan ur
CTPYMEHTa 00ecTIeunBaeT NOAAdyY KHAKOCT
K OLEPalMoOHHOMY ITOMI0. Kawnan nMeer LCE
TPaNbHOE paclONOKEeHHe, TaKuM o0pason
AHIKQCTE OMBIBAET HEIICCPEJCTBEHHO pa:
PylIaeMyio Tkanb. Baxuoil 0C0GeHHOCTDI
YILTPa3ByKOBOTO dCHHpATOpa ABASETCA T(
9T0 NP pPaspyieHHH TKAKed cocymsl

HEPBHBIE BOJIOKHA OCTANOTCH HEMOBPENACH
HEIMH, 9T0 NO3BOJAST 3HAYHTEABHO CHUSUT
xpoponotepto.  [Ipouece mnpeoBpazopann
YNbTPa3BYKOBOH JHEPFUH B SHEPTUIO Mexd
HHYECKUX KoneDaHUi BOIHOBOAA MPOHUCXC

JWT TIPH HOMOIUM PaclioNOKEHHOTO B PYKC
ATKE:  WHCTPYMEHTA  [BE30KEPaMHYecKor

npeobpasoBarens. bnarogaps  cooTseTcl
BYOIICMY PACIONOKEHHI) BCEX 2JIEMEHTO.
KOHCTPYKUHE MpeoOpasoBaHue 3HEPIHH TIPO

HCXO[UT NpakIuveckH 0€3 HOoTeph MOIXHO

cTH. KoHCTpyKTHBHEIE 0COBCHHOCTH YiBTpa
3BYKOBOH CHCTEMBI TIO3BONRIOT OTKAZATECA o
OXMAXKACHNSA. HAKOHeYHHKoB. Bosmoikma He




OTPAHMYCHHAR TI0 BPEMEHU HENpPEpHIBHAS
IKCTINYATALHS.

B Hacrosmem coobmenny Mer pencras-
MAEM PE3YNLTATLI ollepanuii ¢ mpuMeHerHeM

YARTPA3BYKOBOIO dclEparopa «Sonoca®400»

dupmur «Soering» (epmanus) (puc.1). Bna-
TOJaps CBOUM TCXHHYCSCKUM XapaKTEePHCTH-
KaM YIbTPa3BYKOBOH aCIMpaTop (hupmsr «So-
ering» ob6aagaer HaubGonbinedk SddexTunHO-
CTBEQ. AECTPYKUMM M Haubonpinel TKAHCBOH
CeNEKTHBHOCTLI CPENH AHATOTHYHBIX CHC-
reM. Kpome Toro, yrukaibHoe COMETAHHE
SHEPIMH YNBTPa3BYKa ¢ AEKTPOXUPYPrHe-
CKHM BO3/CHCTBHEM HO3BOIAET 3hhEKTHBHO
YRAIATE OIYXOAW 3HAYUTENBHON BACKYAPH-
sanum. IIpy pesexmum rinanbmsix onyxoeif
TOENENHHE XOPOUIQ OTHENIIOTC OT OKpYy-
KEIOUHX TKAHEH, IPHYEM TeMOCTas HOCTUT -

CTCA LYTEM QIHOBPEMEHHOTQ NPUBAPHBAHM.

MEIIKHX COCYAOB. Bonwlimy npenmyniecteom

CHCTEMBI ABASETCSE BOZMOXKHOCTL NOAOGPATD.

OTITHMAaNBHBIH KaBUTALIMOHHEIE pekuM  (es
CHIDKENHA TKAHCBOW CENEXTHBHOCTH {pHC.2).

C ucnonpsopanneM yibpTpasByka olepu-
posdHo 20 0oALHEIX.

Ho xapaktepy n jokanusaunn onyxomnn
GObHBIE PACTIPEACTIITICH CIERYIOMIM 06pa-
30M:.

- MEHUHIHOMBI (6 OOABHBIX): MOCTOMO3-
KEYKOBOIO YIa - 2 GONBHBIX, KPEUILER OC-
HOBHOH KOCTH - 2 BosBLHBX, Gyropxa TYypeL-
KOro ceana — 2; '

- TAWANEHEIE BHYTPUMO3IOBBIE ONYXOIH
{14 SonBHBIX): TIMOGIACTOMEL - §; acTpOIH-
TOMBI ~ 3; acTpOLUTOMa CTBOJA T'OJGBHOFO
Mosra - 1 BonpHoi.

Ipu ouenke 3HHEKTHBHOCTH HCTIONBIO0-
BAHMs YNETPasBYKOBOIO. acHuparTopa Hamu
YUYHTBIB&IHCE TAKHC [TOKA3ATEIH, KAk

1) obBem KPOBGIIOTEPH;

2)  NpOHOMKHTENBHOCTH
‘OITYXOJIH;

3}  papukanbHOCTH OMEPALKH.

Bo Boex Chydasx 3TH TIOKA3aTENH OBLTA
SHATHTENBHO JyHIIC B CPABHEHWH ¢ Tpaau-
UHOHHBIM YAAIEHHEM.

HpuposuM TUDHIHEE KAMHWYECKHE Ha-
OnroneHus:

1) Bonenas C., 50 nér. Huarnos: menyn-
THOMd MCAMAJILHBIX OTHENOB KPHLILER oC-

YAATCHHA

25

HOBHOH KOCTH cjleBa. B ¢TpoMy onyxomm

TAKKE. 6bIJ]H BOBIEYEHB] BETBH- CpCﬂ,HCH MO3-

TOBOH aprepHy U cridyon nepoii BCA, Ynane-
HHE OMYXOJIH OCYMIECTBISUIOCE ¢ HCIOMDb30-
BAHMEM YALTPA3BYKOBOTO- acmupatopa «So-
ering» C 4acToroll konebamuil 25-30 xITL.

Ornyxonb yraneHa TpaKTUYecKky MOTHOCTLIO,

OcraBreHs! JMIIE HeGONbLIHE parMesTsl
onyxonn BGIU3H KaBepHO3HOro cumyca. O6-
WK o0EeM KPOBRDNOTEPH NP BBITTOMHEHMH.
OCHOBHOTO 3T&na oltepanyy coctasuit 200 M,
NPONOIKHTENPHOCTE  YAANCHUA — OIYyXQIOH
45 MuH.

2) Bompuas B., 47 ser. [Juarnos: actpo-
HUTOMA CTBONZ HA YPOBHE NIPOAOATOBATOIO
MO3ra. VIaNneHVE ONMyXONmd OCYIECTRINIOCH
¢ 4acTOTOH KomeGaumii YALTPa3sBYKOBOK BOI-
HEL 25 kI't. Onyxons. yzanena 1o MaKpOCKo-

IM4YECKH BHAMMBIX [PaHHH ¢ HOPMalbHBEIM

MosroM. OOt 00bem KpoEonoTepy mpH
BBUIOAHEHHH OCHOBHOTO 3Talla ONEpauuy co-
CTaBuN 45 MI, TPOJOMKUIEABHOCTS Y ydle-
Hus omyxonu 15 MuH. B nocneoneparuonnom
neproze B tedeHMe 7 xuell perpeccupoBaiu
OynbGapiele HapyLieHs, HAPOCIH MEITeu-
Hajg CHIa B KOHEYHOCTHX,

Kax 1oxazan saur onpit HpOBEICHHS
Onepaniii € MCrONL30BaHHEM YABTPasByKO-
BOTQ acnupaTopd, JaHHOE 000pYHOBANHE [0~
3BOAAET [IOBBICHTE. DAAMKANBLHOCTE M MHHI-
MU3KPOBATh TPABMATUYHOCTE ONCPAIHMK ITPU
OILY XOTISiX, . pAaclonararLInXcs B
“kpuriuccxux” obmacrax Mo3ra, Hopaxaro-
UMX JXU3HEHHO BAXCHBIE M (YHKUHOHATBHO
SHaUMMBIC €r'0 OTACHLI, [IPU YCIOBHH 1Iais-
HIETO OTHOINCHUA. K CMEKHEBIM MO3TOBEIM
CIPYKTYPaM, COXPaHEHHs aHATOMHYECKOH M
PYHKUMOHANLHON  UETOCTH .apTepHANbHBIX
COCY/IOB M BEHO3HBIX KOJUTEKTOPOR B 30ie
ONEPATHBHOIO BMEIATENLCTRA.

Taknm 06pasomM, HaNUYHE B BEHPOXHpYD-
THYECKOH KIMHHKE COBPEMEHHOLO YILTpa-
3BYKOBOI'G JICCTPYKTOpA, TIO3BORSET PeluaTh
npbﬁnem;j,. BOBHHKZIED[U,HC 1pu XUpypraye-
CKOM. BMEUTATE/ICTBE HA OIYXOJsX TONOBHO-
O M CHHHHOTO MO3T2. 3HAYHTENBHO Yilydmia-
CTCA CTEIICHDb PAXMKANBHOCTH. PE3CKINK OIy-
XONeH, a ynobereo. pabouux HAKOHEYHHKOB
[IO3BOVIAET YHANATL OMYXONH TPaKTHYECKH
moboil okamuzaimy,
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TYKBIPEIM

Makanags  HeHpOXHPYPrus  [PaKTHKA-ChIEA
YIBTPARSISBICTEL ACTIRPATOPHEIH' KOIAGHbIY
MYMEKIHIITI WOHe.  CTCKHMKANHE Gammjasackt
kenripinres. Visrpansibbictsl acridparep Scdnoca 400

fac MHBIIEIH CiciTiH  anmymarst “bIHFAHABIIBIFEL,
KapanaiBIMABUIGI-FEL  ¥KoHE a3 JKapaKaTTayBHBIH
KNPYPIUANEK GAFachl KePCeTiATeH.

SUMMARY

The. technical charactéristics of ultrasound 'a_'Sp"i»
rator and it i§ application in neurcsurgical practice are
presented in article. Authors also pr'cscnted. QWL expe-
rience of ultrasound aspirator “Sonoca 400" application

in brain wmor operations with point of view of con-
venience, simplicity and preservation of brain strue-
fures..




Pucynxn w tabmunbl k crarse I0.A. CTapokokeBsa u coagT,
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PHCYHKH 1 ra0annbl K crarhe FOL.A, CTapokoikeBa U COaBT.

Tutan Kesneso Xnop A30T
97.6 | 1.8 0.3 0.3

Ta6nnua 1. Xumudecknil coctas TiTaHa (%) Ul HMIUTAHTAHTOB COPTa TT-1IM-2

a)

Pricysiox 3. Cxema CIICHEHHOIQ fIOPHCTOrQ MaTepHana #3 CrIOLIALIK (@) ¥ arpeTaTHPOBARHEIX.

(0) HacTHLL

Pucynox 4. Kapkacias cTpyKTypa NOBEPXHOCTH CIICUSHHOTO MMITAHTAHTA

28



Pucynkn u Ta6umnsl K crarbe FO.A. CTapokoxeBa H COABT.

Pucynok 5. CrieueHHbIE HMIUIAHTAHTBI U3 IOPUCTOTO THTAHA

29




Tabauusr k craree C.Y. KaMetioBoii u coasT.

Tabmuua 1,
OcHosHulé Parnioptl DUCKG UHCYILINAL
Daxropkl PUCKA HHCYILTA n %
ApTeprasibHas rIIepToHusa 151 59,5
Humemngeckan bonesis cepana _ 81 | 31,8
MepliaTensHasg apUTMEA 34 134
TlocTuH(apKTHEIT KapAHOCKIEpO3 16 6,2
TuronuyaMus o 102 40,2
TIpexoasimpe HapyIUeHHs MO3TOBOTS KPOBOOOpANISHUS 40 15,7
Caxapuysiil guaber 10 3,9
Tlepemexaronascs XPoMoTa B 19 7,5
DVONMOHATBHEI CTpece 228 89.7
Kypeuue 104 40,9
H30bITOUHEIH BEC 98 38.5
Tabmua 2.
Yacmoma omoensnoix cumnmomos nipnu ITHMK.
- CHMITOME TITHMK
abc: %.
TIpUCTY Il FONOBOKPYKEHMS 29 72,5
pueryntl roxoBHo 601N 21 52,5
;:%; _ UyBCcTEATEIHHbBIE PACCTPONCTEA 20 50,0
;@3 Hapyieuns co3HaHus 14 35,0
o {JOMOPOYHEIe COCTOSHUA 11 27.5
. JIBHTaTENBHbIE PACCTPOTCTRA _ 7 17,5
. Hapyesns spenns 2 5,0
% i Tabnuua 3.
- J Yucmoma npucmynos ITHMK
_ Uactora npuctynos ITAMK TTHMK & ITHMK 6e3 FIBC
. . cogeranun ¢ UBC
. Ouenn penkue i—2.5% 6—15%:
o {(menibIue yeM | pas B rog)
= Penxue 3-7,5% 8-20%
. (e Gomee 2 pas B rox)
L JacThle 16 —40% 6 15%
(3 pasa B rog u6osee)
" Tabmiia 4.
Jnumensrocms npucmynos ITHMEK
4 JauTensHoCTE (TSKECTS) ITHMK B coueranuu ¢ UBC THMK 6e3 UBC
IPHCTYHOB _
Jlerxue ' 3—-7.5%. 12 —30%
Cpeasell tkecTi ' 13 -32.5% 7T—17,5%
Tsxennle 4-10% 1-25%

: 30




Tadmuaust Kk .crarke C.Y. KaMmeHoBo#l 1 COaBT-

Tabnnua 5.

Coomuoenue mevicdy apmeputisHol 2unepmorieil i cmpyxkmypoti cuvinmosios npu ITHVK.

CuMnToMEI B IPYIINe ¢ AOBBIUEHHBIM AL JInua ¢ OBBIIIEHHEIM ALl JHAYSHHS:
' ITHMK TTHMK 6e3 D
B COMETAHHU. HbC
¢ IBC
Jsurarensisle paccTpoicTBa 5-12,5% 2—-5,0% P<0,01
YyscTBHTE/ILHEIE PACCTPOTicTEA 13 -325% 3-7,9% P<0.01
TIprery sl FOTOROKPYKCHIA 13 —32,5% 0 —22,5%
TIpucTyiis! rosoBHOM Gomn 13 --32,5% 8 —20,0%
‘Hapymenne coO3HAHHT 15— 37% 10 - 25,0%
Hapymenye spesns 2-5,0% 1—-2,5%
UyBCTBUTENEHEE PACCTPONCTEA H TPUCTYIL 12 -30,0% 3-7,5%
FOsORHON Gonu
[IpHCTyI ro0BHOH SonK ¥ HapyueHHe 8 —20,0% 6~ 15,0%
COSHAHHA
Tabnuna 6.
Hurewnan Cropociis Kposomora y BonpHbEx 00 u nocie ACUHLHUA Ga_3af-ipo_em_aﬂo.{;,
Cpenssii niaHeliHas Cpennas MuHeiHas

MardcTpaasHbIE apTEPHU

CKOPOCTE KPOBOTOKA

(o JTeucHmsL)

CKOPOCTH KPOBOTOKA
{TIocne neueHus)

T'OIOBEL
crpagsa cnesa crpasa ciepa.
(Obutan coHan apTeps 40,6+1,4 35,1+42,3* 43.643,2 54,14+4,1%
BuyrpeHuss Couriad 28,9+3,8 29.4+1,3* 41,9424 40,2+1.6%
aprepHs IKCTpaKpaanbLHD _ .
[To3sOROUHAS APTEPHS 37,241,3* 34,5+0,8* 48.0+1,6* 52,5+1,9*
KORUYECTRO MAMREHTOR- N=40 N=40

TIpsMeHaHne - * - CTATHCTHYSCKH 3HA4HMbIC pasmuyms (p<0,05) mo CpaBHOHUIO ¢ HCXOTHBIMH

SHAYCHIIMH
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Pucynku k crarbe H.Maximilian Mehdorn (koMMeHTapuu B TeKCTe)
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Pucynku k crarbe H.Maximilian Mehdorn (koMmMeHTapuu B TeKcTe)

Pic. 5

Pic. 6
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Tabauner k crarse T.T. TTase1x6exoBa # coaBT.

Tabmura 1.
Cmpyxmypa 06uiert03206020 CUROPOMA 6 OCIPOM HEPUOOE MO3208020 HHCYIbING.
HeBpoﬂom‘qecKHe HapyIICHHS n =757 %.
Hapymienvie cosnanus 375 49,54%
FomoBHBIE DOMH 35h8 47 31%
TonoBoKpyKEHYE - 147 19,44%
Psora 77 10,11%
CyROpOKHBIi CHHIPOM 28 3,74%
. _ Tabmuma 2.
; Xapamiep OYAZOBOU HEBPOROZUYCCKOL CLHMIMOMANUKIL OCHPOZ0 HEPUOOU MO3206020 UHCYILINA .
- - o Bcero
Knnanueckuil npusHak : .
n=757 %
BynnGapHbie Hapyluctus 268 35,43%;
MeHeHTrHanbBHBIE: CHMITTOMEL _ 1486 17,38%
: IlapamMygHas CHMITOMAaTHKA 665 88,74%
%{ ! [Tapes yepenHO-MO3TOBBIX HEPBOE. 590 78,14%
. DKCTpaPaMIIHAS ANCPYHKILHSL 58 7,59%
Hapyiuenns uyBETRHTCIBHOCTH. 494 65,94%
Hapyenms peun. . . 148 19,40%
%z _ ; ' ' Tabsra 3.
%‘”_ Obwem U ROKGAUIAHUA SHYIMPUMO32066IX. 2eMamont: ipu- KM no 0anubuIM KoMRbIOmEePTon:
@% moMo2paguy 201081020 0320, '
. 00BEM réMaTOMEL
NOKIMSANAL |1 00 i | 20 -40n | OBRICAO peeto
. réMaTOME] MIT |
- ! i %. I % n| %.|!mn Y
?f’f«% natepanpheie | 9 | 9,18% | 8 | §,16% | 3| 3,06% |20 20,41%
. smemuansabie | 10| 10,20% | 7 | 7,14% | 14 { 1429% | 31 | 31,63%
- JTOQApHELE 4 1 408% | 51 5,10% |10]10:20% | 19| 19,39%
cvemannsie | 7 | 7,14% | 4 | 4,08% 10 10,20% | 21 { 21,43%.
| 4| 408% | 3| 3.06% | 0| 0,00% | 7| 7,14%
BCETO 34 | 34.69% | 27 | 27,55% | 37| 37,76% | 98 | 100,00%
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Pucynku u Tadanusl Kk crathe S. Duysenbi.

Fig. 1 Representative photomicrographs of Nissel staining of the hippocampus after D -JNKI1 treatment. The
mean number of surviving neurons is 258+11 in sham operated grou p (a) and 83 +20 in PBS treated
control group in the hippocampal CA1 region ( b),while 2 mean number of 213 =+ 15 neurons survived
in the CA1 region treated with 0.0012 uM of D -JNKI1 4 days after the ischemic insult ( c). Scale bar,
200pm
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PucyHku n Tabimubl kK cratbe S. Duysenbi.

Survival neurons in CAIl

300 r
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190 — - - S -
100 i -
0 e — - —}
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* #+yg PBS TS v O ¥ 8" &
; S S Q A R Aot JNKI uM
Q° Q- % Q-

Fig. 2 Effects of D-JNKI1 on neuronal death in CA1l region. Numbers of survival neurons in CAl region of the
hippocampus after treatment with various doses of D -JNKI1, PBS and after sham operation are
shown. D-JNKI1 showed neuroprotective effects in all D-JNKI1 treated groups in the CA1 subfield of
hippocampus in gerbils . Neuroprotective effects was most effective at a dose of 0.0012 pM, while
higher doses were less effective( See table.1)
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Fig.3  The graph shows the mean number of surviving neurons after pretre atment with D -JNKI1
(0.00012, 0.0012pM in 2 ul PBS) and 2 pl PBS. The mean number of surviving neurons is 20122 and
161+2 in D-JNKI1 pretreated groups respectively, compared to 13117 in PBS group (See table 2).
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Pucynxu u Taénmumt k crarse S, Duysenbi.

pictures of neurons in CA1 region of gerbil hippocampus after pretreatment with D
JNKI1 (0.00012,0.0012uM in 2 1l PBS) and 2 pl PBS (a, b, ¢). 0.0012 pM D

(€).0.00012uM D-JNKI1 pretreated group (b),2 pl PBS pretreated group (a),

-JNKI1 pretreated group




Pucynku 1 TaGumer K erarke S, Duysenbi.

Tab.1 Effects of D-JNKIt on the the number of surviving neurons in CA1 region of gerbil hippocampus.

Groups _ n__ Mean number of surviving neurons

2 nL PBS (ICV) 5 82.60+20.44

1.2 gmol/L D-JNKI1 in 2 pL PBS(ICV} 5 123.00+35.95"
0.12 pmol/L D-JNKI1 in 2 uL PBS(ICV) 5 170.60436.06"
0.012 pmol/L. D-JNKII in.2 uL PBSICV) 5 168.20--44.45"
0.0012 pmol/L D-INKI1 in 2 4L PBSUICV) 5 212.66+15.14"
0:00012 jumiol/L D-INK11 in 2 pL PBS(ICV) 5 160.33+£16.50"
1.2 pmol/L D-JNKI1 in 0.5 ml PBS(Ip) 5 155.66+18.45"
Sham operated. 5 258.80+11.03"

F 15.803

P 0.000 :

Compare to PBS treated group(Controf group) , * P<0.05; ** P<0.01
ICV=intracerebroventricular; Ip=intraperitoneal

Tab.2 Effects of pretreatment with D-JNKI1 on the number of surviving neurons in preconditioned

gerbils.
_Groups n Mean num of surviving neurons,
2 uL PBS (ICV) 5 131.00:+16.70 |
: 0.0012pmol/L D-INKI1 in 2 uL. PBS(ICV) 5 200.66+22.23"
0.00012umol/L D-INKI1'in 2 unL PBS(ICV) 5 161.334+2.08
F ' 1412
P 0.005
- "" Compate to PBS pretreatment group , ** P< 0.01
.
)
.
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Pucynkn k crarbe C.K. AKIIy/IaKoBa M COABT.

PucyHok 1. A — BHEIIHWI BHI YIKTPa3ByKOBOTO acniuparopa Sonoca®400;

b — sran ypanenus BHyTPHMO3rOBOM OMyXOmH (CTPEIKOi yKa3aH
HaKOHEYHHMK Y3 acrimparopa).
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