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K CBEJEHHIO ABTOPOB!
[Tpu HampaBiIeHUH CTaThU B PEJAKIMIO HEOOXOAMMO COOIONATh CIIETYIOIIUE TPaBUIIa;

1. CraTbs 1omkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIPAX, HA PYCCKOM MIIM aHIJINHCKOM SI3bI-
Kax, Hare4yaTaHHast Yepes3 MoJITOpa HHTEPBasia Ha 0JHOI CTOPOHE CTAHAAPTHOIO JIMCTA ¢ IMPUHOM
JIEBOTO MOJISI B TPHM caHTHMeTpa. Mcrnons3yemblil KOMITBIOTEPHBIH WPUQT I TEKCTa Ha PYCCKOM U
aHrickoM s3pikax - Times New Roman (Kupuiinua), Ui TEKCTa Ha TPY3HHCKOM S3bIKE CIICTYET
ucrions3oBath AcadNusx. Pazmep mpudra - 12. K pykonucu, HareyaraHHOH Ha KOMIIBIOTEPE, TOJDKEH
obITh iputosker CD co craTbeit.

2. Pa3mep craTbu 107KEH ObITH HE MEHEE IEeCATH U He 0oJiee 1BaALATH CTPAHUI] MALIMHOIINCH,
BKJIIOYAs yKa3aTelb JINTepaTyphl H pe3ioMe Ha aHTIIMICKOM, PYCCKOM U TPY3MHCKOM SI3bIKaX.

3. B crarbe 10omKHBI OBITh OCBELICHBI aKTYaJIbHOCTh IaHHOTO MaTepraa, METOAbI M PE3YJIbTaThl
UCCIIEIOBAHUS U UX 00CYyKACHHE.

IIpu nmpencTaBneHny B re4aTh HAYIHBIX IKCIIEPUMEHTATFHBIX pab0T aBTOPHI IOJIKHBI YKa3bIBaTh
BUJ U KOJIMYECTBO SKCIIEPUMEHTAIBHBIX KUBOTHBIX, IPUMEHSIBIIMECS METOABI 00€30011BaHUS H
YCBIIJICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. K crarpe IOMHKHBI OBITH MPHIIOKEHBI KPAaTKOE (HA MOJICTPAHUIIBI) PE3IOME Ha aHTIINHCKOM,
PYCCKOM M Ipy3UHCKOM $I3bIKaX (BKJIIOUAIOIIEe CIEAYIONINE Pa3ieibl: IeJb HCCIEI0BAHNS, MaTepral u
METOJIbI, PE3yJIBTAThl U 3aKIIFOYCHUE) U CITUCOK KITFoUeBbIX CiioB (key words).

5. Tabnmuip! HEOOXOIUMO MIPEACTABIISTE B ITe4aTHOH popme. DoTokomnu He TpuHUMaroTcs. Bee
uu(ppoBbIe, UTOTOBbIE U MPOLEHTHBIE JaAHHbIE B TA0JMIAX J0JKHBI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbu. Tabiuibl U rpad)uKy TOJKHBI OBITH O03aryIaBIIeHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300pakeHUH. PUCYHKH, 9epPTEXH 1 AUarpaMMBbI CIIEAyeT 03aIlIaBUTh, IPOHYMEPOBATh W BCTABUTH B
COOTBETCTBYMOIIEE MecTo TekcTa B tiff hopmare.

B noanucsx k MukpodoTtorpadusM ciienyeT yKasblBaTh CTEIICHb YBEIMUYCHUS Y€PE3 OKYIISP HIIH
00BEKTHB U METOJI OKPACKH MIJIM UMIIPETHAIINN CPE30B.

7. ®aMUINU OTEYECTBEHHBIX aBTOPOB MIPUBOMATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. IIpu opopmnennn u HarpaBneHnn crareid B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKONHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMUTETOM PEIAKTOPOB MEAMIMHCKUX JKYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B kxoHIle KaX[I0H OpUIHHAIBHOM CTaThU MPHUBOIUTCSA OnOIMorpaduyeckuii cnucok. B cnmcox nure-
paTypbl BKIIOYAIOTCS] BCE MaTe€pHallbl, HA KOTOPbIe HMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIISIETCS
B a(paBUTHOM IOpsiAKE U HyMepyeTcs. bubnmorpaduueckoe onucanne IUTepaTypbl COCTaBIsSeTCs Ha
A3bIKE TEKCTA JJOKyMEHTa. B crmcke sinTeparypsl CHauana NpUBOASTCS PadOThI, HAIIMCAHHBIC 3HAKAMHU
IpY3UHCKOTo anaBuTa, 3aTeM KUPWUIHLECH 1 natnHuned. CChUIKM Ha LIUTHPYEMble paObOThI B TEKCTE
CTaThH JAIOTCS B KBAJPATHBIX CKOOKaxX B BUJE HOMEPa, COOTBETCTBYIOLIEMY HOMEPY JaHHOM pabOTHI B
CITHCKE JIUTEePaTyphI.

9. ns momydeHus MpaBa Ha MyONMKALMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOThI
WIN YUPEKJICHUS BU3Y U COIPOBOIUTEIBHOE OTHOILICHNE, HATMCAHHBIC MJIM HalledaTaHHbIC Ha OJIaHKe
Y 3aBEPEHHBIC MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(hamuiIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIy:KeOHBIN M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHbIe KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBILIATH IISTH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0# MpaBo COKpallaTh U UCIPaBIsATh cTarbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCsSl paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTMO HampaBlieHHE B PEJAKINIO padOT, MPEACTABICHHBIX K TeYaTH B WHBIX
M3aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3AHUSX.

Hpﬂ HApyHI€HUH YKa3aHHbIX IMPaBUJI CTATbU HE PaCCMaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or compu-
ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width, and 1.5 spacing
between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to Georgian and Russian
materials). With computer-printed texts please enclose a CD carrying the same file titled with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink (or
black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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BUOJIOTUYECKUE UMIIJIAHTATBI B XUPYPITMYECKOM JIEYEHUU
I'PBI’K IEPEJHEM BPIOIITHOM CTEHKH (OB30P)

AbaroB H.T., baasipo P.M., A6aTtoBa A.H., Acamunanos E.M., Kaykenos b.H.

Kapaeanouncxuii cocyoapcmeaennviii meOuyunckuil ynusepcumem, Kasaxcman

Bri0op criocoba orepaTnBHOTO JiedeHUsT OOIBHBIX TPHI-
YKaMU IiepeiHel OPIONTHOM CTEHKH IO cell ICHb OCTaeTCst
TUCKyTaOeIpbHOW M HEepemIeHHOH mpobmemoit [2,4,7,9].
Hecmotpst Ha BHeApeHHE COBPEMEHHBIX CHHTETHUECKHX
MIPOTE3UPYIOIINX MAaTEPHUATIOB U YCOBEPIIECHCTBOBAHUE
ayTOIUIACTHYECKHUX CIIOCOOOB XUPYPrHIECKON KOPPEKIINH,
B CJIOKHBIX KJIMHUYECKHX CHTYalHUSX PEUHIUBBI T'PHIK
JKUBOTA Jocturatot 5-24% [3,5,10].

[IpumensieMble B HacTosIIEee BPeMs M CTaBIINE «30J10-
TBIM CTaHJIAPTOM» B T€PHHOILUIACTUKE CHHTETHYECKUE
Marepuaisl monurerpadropstuner (PTFE, tedmon), mo-
JMACTEp (JaKpOH, MEPCUIIEH) M TTOJIHUIIPOIIMIIEH (TIPOJIeH,
MapJIeKC, CypIKHIIPO, aTpUyM, TPEJIEKC, JIMHTEKC) obIa-
JIAf0T JTOJDKHOM IPOYHOCTBIO, KOMMEPUECKH OINPABIAHbI,
He KaHLeporeHHsbl [14] U HE BBI3BIBAIOT AJUIEPTUUYECKOM
peakunu. OfHAKO OCTaeTCs psii MPOOJIeM, CBSI3aHHBIX C
MMIUIAaHTalMeH CHHTETHYECKOTO MaTeprasa B OpraHu3M
0OJIBHOTO, @ UMEHHO: PEAKLUsI OTTOPKEHHUST HHOPOJIHOTO
Tena ¢ oOpa3oBaHnEeM MHMIBTPATOB, CEPOM, ciiabas co-
MIPOTHUBIISIEMOCTH HH(EKINN, HEBO3ZMOKHOCTb HHTpATIepH-
TOHEAJILHOTO MPUMEHEHHsI BBULy MACCHBHOTO CIIAEYHOTO
Tporiecca B OPIOIIHOM ITOJIOCTH C PUCKOM PA3BUTHSI 9PO3HI
CTEHOK IOJIbIX OpraHoB [6,8,12,26].

[ouck anprepHATHBHBIX MATEPHAIOB, KOTOPbIE TO3BOJISIT
MHHHMH3UPOBATH PUCK PA3BUTHS OCIOKHEHUH, HE CHIDKAs
(DyHKIMOHAITBHOCTH IIepeHEH OPIOIHOM CTEHKH, 1 KaK CIIe/I-
CTBHE, YJTyHIlIast KaYE€CTBO >KM3HH MTALIEHTA TTOCIIE OTIePaLlyiH,
BBIIBHIT A(D(hEKTHBHOCTD UCIIOIB30BAHMS IMITJIAHTaTOB OHO-
JIOTMYECKOTO TIPOUCXOKACHUSI TSl TePHHUOIUIACTHKH.

Bronornyeckne UMIUIAHTAThI, COCTOSIINE M3 BHEKJIETOU-
HOTO KOJUIAar€HOBOTO MAaTPHKCA, TTOIYYa0T U3 JIOHOPCKOTO
Marepuraa 9ejoBeKa (auiorpadr) mirk )KUBOTHOTO (KCEHO-
rpadT cBUHOH, Ob14mit). CriocOOHOCTH JaHHBIX MaTEpPUaIOB
CTHMYJIMPOBATh MPOLECCHl HEOBACKYIISIPU3AIINH 1 pETeHe-
pannu, a TaK)Ke BCTPauBaThCs B LENb (PU3NOJIOTHYECKOTO
MeTaboau3Ma, Mperonpeeser coanraHCHPOBaHHOCTh
penapaTHBHBIX IPOLECCOB 0€3 BBIPAKCHHBIX SIBICHUH
BOCTIQJINTEIBHBIX PEAKLINH, UCKITIOYast TPY ATOM Pa3BUTHE
MMMYHOJIOTUYECKOT0 OTTOPKEHUs [29], UTO TEOpETHUECKU
HMEeT ITPEUMYIIECTBO IePe/l CHHTETHYECKUMHU IIPOTE3aMHU
B PEKOHCTPYKIIMH TIepeIHEeH OPIONIHOM CTEHKH.

Ha CeFOI[HSIH.[HI/Iﬁ ACHb CYHICCTBYIOT pa3IMYHbIC ouoio-
THYCECKHUEC MaTcpualibl, OTIIMYAONIUCCA 1O MCPBUIHOMY
CBhIPbIO, U3 KOTOPOI'O MMOJYYCH UMIUIAHTAT, crocodam 00-
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pa6OTKI/I — IpOoUEeCChl ACUCIUTIOISIPU3AINN U CTCPUIIN3allUN
1 HOMUHAJIbHBIM pa3dMepam.

AlloDerm (xommannu Life Cell. Corp., Woodlands, CIIIA)
— OECKJIETOUHbIH JIepMabHbI MaTPUKC, pa3pabOTaHHBIN
M3 YEJI0OBEUECKOT0 aJIOTEHHOTO TPAHCIIAHTATA KOXKH.

N3yuenuto 6uommrurantara AlloDerm B kagecTBe Ma-
Tepuaya s TePHUOILIACTUKU MOCBAMICHO MHOXECTBO
UCCIIeIOBaHUH U myOnukamuii — 984 ciyvas B 23 mccie-
JoBaHusX [25].

B cpaBHHUTENbHOM KIWHHYECKOM HCCICIOBAHHU
Gupta A. et al. [19] uzyvanoce npumeHeHue O6uo-
nmninanrara AlloDerm u GnoakTuBHOHU ceTku Surgisis
(xommarnu Cook Medical) mist mmacTHKH BEHTPATbHBIX
TPBDK. 3a MEPHUOJ TPEXJIETHETO MCCICIOBAHUS TI0]] Ha-
OmromeHneM Haxonuiuch 74 manmenTta: 41 manmueHTty
BEITIOJTHEHA OTIEPAIIHS C HCIIOIh30BaHUEM OMOAKTUBHOM
ceTkn Surgisis, 33 manueHTaMm — ¢ IpUMEHEHUEM MaTe-
puaia AlloDerm. AHanu3 MOTy9eHHBIX JaHHBIX TTOKA3all,
YTO TIOCJICONEPAIIHOHHBIA TUacTa3 U PEUUIUB TPHDKU
BO3HMKIH B 24,2% ciiydaeB B rpyIie NauueHToB, [Ie 1JIs
TepHUOIIIACTHKY MpUMeHsiics OnonmiutanTar AlloDerm.
C nmpyroit ctopoHbI, popMupoBaHue WHOHUIBTPATOB U
cepoM, BRIpaKeHHBIE TIOCIICONIepalHOHHBIC OOJTH 9acTO
BO3HHKAJIH IIPH UCIIONH30BAHUU CETKH Surgisis.

B nccnenoBannu, mposenerroM Ko J. et al. [22], cpaBHUBa-
FOTCSI Pe3yJIBTaThl TEPHUOITACTUKH 1O CIICOTIEPAIMOHHBIX
BEHTPAIBHBIX TPBDK TIOCIIE IPUMEHCHHUS OMONMILIAHTATa
AlloDerm (n=26) 1 CHHTETHYECKOTO ITOJIUITPOITHICHOBOTO
mpote3a (n=28) KaK B yCIOBHAX OaKTepHUAIBHOTO 00Oce-
MEHCHHS, TaK M B YCIIOBHO YHCTHIX CIy4asx. Pe3ymsrarel
MIOKA3aJIH, 9TO Toclie uenonb3oBanust AlloDerm B kagecTBe
TUTACTHIECKOTO MaTepHaa, IOYTH B ITOJIOBUHE CITyJacB OT-
Meuacs penuanB 3adoneBanmst — 46%, 4To MOTpeboBaIO
MIOBTOPHOTO OIIEPATUBHOTO BMEIIIATEIIHCTBA, B TO BPEMsI KaK
MIPUMEHEHUE ITOJUIIPOITIUICHOBOW CETKH COPOBOXKIATOCH
3HAYUTEJILHO MEHBIIMM YHCIOM peuuuBoB — 11%. Bel-
OOpOYHBIN aHATH3 TOJIHKO HEMH(HUIIMPOBAHHBIX CITydacB
IPOJEMOHCTPUPOBAI YaCTOTY penuanBoB B 61% u 11%
ciydasx mocie npuMeHeHus omommruianta AlloDerm u
MOJUITPOITMIIEHOBOTO YHIONIPOTE3a COOTBETCTBEHHO.

Sailes F. et al. [27] onuceiBaroT nanubie 10-1eTHETO OMBITA
MPUMEHEHUsS] CHHTETHYECKUX M OUOJIOTHYECKUX MaTepu-
aJIOB JUIS TUIACTUKHU TPHDK TepefHeil OpIONIHONW CTEHKH.

7



W3 545 manmeHToB, MpooNnepupOBaHHBIX 3a STOT MEPHON,
y 100 GonpHBIX ObLT TpuMeHeH OnonMIutianTar AlloDerm
B Ka4yecTBE IUIACTHYECKOro MaTepuana JUisl TepHHUOIUIa-
CTHKH. Pe3ynbTaThl HCCIe0BaHMs TOKa3aJId, YTO CIIydau
permuBa 3a00JI€BaHUSA OCTAIOTCS HA JOBOJIBHO BBICOKOM
YPOBHE C YaCTOTON BCTPEYAEMOCTH, B CpeHEM, | peruanB
Ha 5 ciayyaeB (19%).

C nespro u3ydeHus noseneHus ouonmiuianrara AlloDerm
B MH(UIUPOBAHHBIX CIIy4asX IPbIKECEUCHHs TPOBEICHO
MHOXECTBO UCCJIEAOBAaHUN HA E€TEPOrEHHBIX I'pyIax
MaIMEeHTOB, I7Ie IIACTHKA IPhDKEBOTO edeKTa nepeaHeit
OpIOIIHO# CTEHKH OCYIIECTBIISIIACH B YCIOBUSIX OaKTepH-
anpHOrO oOcemeneHus. OnHO 3 Hauboee KPyMHBIX HC-
cieioBanmii mposeseHo Lin et al. [25]. [Tox naGmronenrem
Haxoquinch 144 nanuenta, 43% 13 HUX — CIIydau ¢ pa3iand-
HOM CTEeneHbI0 MHPHUIMPOBAHHOCTH. 32 OTYETHBIH MEpHOI
MOCJICOTIEPAITIOHHOTO HAOMIONEHHS B TeueHHe 23 Henlenb
peumauB 3aboneBanust cocrasmwi 27,1%. B napyrux menee
MaCHITa6HbIX HCCJICIOBAHUAX 3TOT OKA3aTCJIb BapbrUpOBajl
B nipenenax ot 0% g0 73% [15,23,28].

Takum 00pa3zom, MCXO/sl U3 MPUBEACHHBIX JINTEPATYPHBIX
JaHHbIX, OnonmInTanTat AlloDerm UCIob3yeTcst B IIUPOKOM
JTUanazoHe KIMHWYECKUX CUTYAIMH Ul PEeKOHCTPYKIUU
riepesiHeil OpIOIIHON CTEHKH. B yCIIOBHSIX reTeporeHHOCTH
MOMYJIAIMY MAllMeHTOB U OTPAaHUYEHHOM MHTEpIpeTanuu
JIAHHBIX OBUIM BBISIBIICHBI BOIPOCHI, KACAIOIINECS BHICOKMX
roKasaresieil pelyIMBOB I'PbIK TIPH UCIIONB30BaHUH Oec-
KJIETOYHOTO JIpMAIbHOTO MaTPHKCa, TOCTHraromux 10 50%
B psiJie MPEACTABICHHBIX UCCICAOBAHUNA. ABTOPBI IPHIILTH K
BBIBOJTY, YTO BHICOKOKAUECTBEHHBIE JaHHBIE, TOTyYECHHbIE U3
uccnenosanuil I, I u 11l ypoBHs, Hy»K1at0TCs B OIIPEAEICHUN
MOKa3aHuii 11t puMeHeHust ouonmiuiantara AlloDerm u
ONTUMAJIBHBIX XUPYPTrHYECKUX METOOB JUIsl MAKCUMM3AIIUN
PpEe3yIbTaToB B PEKOHCTPYKIMU OPIOITHOM CTEHKH.

Hecmotpst Ha TO, YTO M3y4YECHBI KITIOYEBBIC BOIIPOCHI MIPU-
MEHEHHS JaHHOTO UMILIAHTATa B KIIMHUYECKOH MPaKTHUKeE,
MIPOCHEKTUBHBIC PAHIOMH3HPOBAHHBIE KOHTPOIUPYEMbIE
HCCIEeI0BaHMs OTCYTCTBYIOT. bojee Toro, mupokoe pac-
pocTpaHeHUue OMOJIOrMYeCKUX MMIUIAHTATOB Ha OC-
HOBE JIOHOPCKUX TKaHEH CIep)KUBaeTCs IpodieMamu
OrpaHMYEHHOTO KOJWYECTBAa MX 3a0opa, penieHuem
IOPUANYECKUX BOIPOCOB U Pa3BUTUS B pANE Clydacs
KJIMHUYECKUX CJIy4aeB UMMYHOJIOTHYECKOTO OTTOPXKe-
HHUA TaHHBIX MaTE€pHaJOB.

Permacol Biological Implant (komnanus Covidien,
Mansfield, CIIIA) — miacTuyeckuii MaTepuai Ha OCHOBE
CBHHOTO aLleJUTIONIIPHOTO KOXKHOTO KOJIIareHa.

AHan3 TUTEpaTypPHBIX TaHHBIX BEIIBUI MHOKECTBO paloT,
MOCBSIIIIEHHBIX M3yUeHHIO OnonmIuianTara Permacol, ero
MIPUMEHEHHIO JUIsSl PEKOHCTPYKLUH MEpeAHell OproIIHOi
CTCHKM, B TOM 4YHUCJE Il TE€PHUOIUIACTUKU 3aKPbITUS
CBHILEBBIX XOJ0B.
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Hsu P.W. et al. [21] mpoBenu ucciaenoBaHue ¢ IpUMe-
HeHreM OuounmIuiantara Permacol miisi peKoHCTPYKLIUH
nepeiHeii OpronHoii creHku Ha 28 narenTtax. Bee ciayydan
IPBIKEHOCUTENBCTBA OBUTH HEOCTIOKHEHHBIMH, 0e3 HH)HU-
[IUPOBAHUS. 32 IEPUOJ] TOCIECONEPAIIMOHHOTO HAOTIOICHUS
(18 mecsiueB) yactora penuauBoB Gukcuposana B 10,7%
CITy4aes.

Jpyras rpymnmna uccienosareseii Bo rase ¢ Connolly P.T.
et al. [16] onUCBIBAIOT OMBIT IPUMCHCHHUS TaHHOTO OHO-
MMIUIAHTATa B PEKOHCTPYKTUBHOW XUPYPIUM KHUILIEYHBIX
CBHUIIEH, aCCOLMUPOBAHHBIX C Janapocromueil. IIpose-
JICHO MCCIeZ0BaHNe Ha 61 MareHTe ¢ BBIIICONMMCaHHON
MaToJoruel, U3 HUX B 12 cioyyasx MpUMEHSUICS CBHHOM
alCJUTFOIIPHBIN JepManbHbIi koyuiareH Permacol. Ilo
pe3yibTaraM HUCCJIICA0BaHUA BLISABICH BBICOKHI MMPOUCHT
ocnoxHeHui (41,7%) B Bue peluanBa CBHUIA U IPHIKH.
ABTOpBI MPHUIUIM K MHEHHIO, YTO CBUHOM JepMaJIbHBIN
kosutareH Permacol cieayeT mpuMeHsTh ¢ 00JIbIIOM 0CTO-
POXHOCTBIO B CITydyasiX, KOTJIa PeKOHCTPYKIUS MepeaHen
OpIOIIHOM CTCHKU TPeOyeT OJHOMOMCHTHOH IJIACTHKHU
TPBDKU U 3aKPBITHUA CBUIICBOT'O XO44.

OnwucaHbl cIy4and YCHEIIHOW MUIACTHKH I'PhDK HepenHeit
OpIOLIHOM CTEHKH B YCJIOBHUSX OakTepHalibHOro odce-
menenusi. Armellino et al. [13] onbicbiBatoT 6 ciiyyaes
IJIACTUKU OCJIOKHEHHOM IOCIEONEePAaMOHHON I'PBIKU C
ucnonb3oBanreM Permacol. B onHOM citydae y sKeHIIHU-
HBI HaOJIO/IaNIach TOCIIeOepallMOHHas TphKa Ha (oHE
TOHKOKHIIIEYHO-BJIATAJIMIIHOTO CBHUINA. B Tpex ciydasx
MPpEaACTABJICHBI TAXKEJIbIC PAaHCBBIC I/IH(I)GKHI/II/I, OCJIOXK-
HUBILNE MTOCJICONEPALMOHHBIN MEPHOJ MOCIIE TUNIACTUKH C
HCI0JIb30BaHUEM IIOJIMIIPONIUIICHOBOU ceTKU. Hu y onHoro
M3 MaUCHTOB IMOCJICONCPAINOHHBIX HJIM CBA3AaHHBIX C
TPAHCIIAHTATOM OCJIOKHEHHUH He HaOII01aock. 3a Mepros
MOCIIETYIONIETO IBYXJIETHETO HAOIIOACHUS PELIUIUBHI HE
OTMEUAJIUCh.

J1s OLleHKH OTHAJICHHBIX PEe3yJIbTaTOB NPUMEHEHUS
ououmiiantara Permacol B CIIIA 6buT10 mpOBeaACHO
PEeTPOCHEKTUBHOE HMCCIIEOBAaHUE, BKIIIOYAIOIIEE MEePHOST
S-JIETHETO MOCIICONEPAIHOHHOTO HAOMIOICHHS 3a 65 ma-
HUEHTaMU C BBICOKUM PUCKOM PA3BUTUA I/IH(beKIlI/IOHHbIX
OCIIOXHEHUH nocie repuuortactuky [11]. U3 65 npose-
JCHHBIX onepauﬂﬁ KOJIMYCCTBO YUCTHIX, YCIIOBHO YUCTHIX,
MH(UIMPOBAHHBIX U CHIIBHO «3arPSI3HEHHBIX) CITy4aeB CO-
craBisiio 49%, 32%, 12% u 6%, cooTBeTCTBEHHO. AHAIN3
MOJTyYEHHBIX PE3YJIBTATOB MOKa3aJ, uTo B epBbie 30 qHei
nocie onepamuu y 19 (29,2%) nanuenToB HaOMIOMAINUCH
TaKHUEC OCJIIOKHCHHUA KaK HECOCTOATCIIBHOCTD JIMHUU IIIBOB
MEXAY MMIUIAHTaTOM M MepeiHel OpIoNIHOI CTEeHKOM
(n=2), nHarnoenue panbl (n=13) u hpopMupoBaHe cEpOMBI
(n=4). Ilocne nsaTUaeTHETO NEpuoia HadmoneHus y 59 u3
65 ManMeHToB 0TMEYAI0Ch BOCMAJICHUE C MOCIETYIOIUM
uH}UIEpoBaHNEM MecTa UMIUIaHTanuu Permacol, B pe-
3yabTaTe 4ero B 25% ciiydasix moTpeOoBaioch yaaacHUe
JAaHHOI'O UMILIaHTaTa AJ1s1 JUKBUAAIIUNU paHeBoﬁ I/IH(i)eK-
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un. Cioydan pennauBa IpeDK, TpeOyIole MOBTOPHOTO
OTIEPaTHBHOTO BMEIIATENbCTBA, OCTAIUCH Ha BBICOKOM — J10
80% ypoBHe.

Taxum 06pa3zoM, IPOBEICHHOE UCCIIETOBAHUE BBIIBUIIO,
4YTO MpHUMeHeHHe Martepuana Permacol y mamueHToB c
BBICOKHM PHCKOM IOCIICONEPALMOHHBIX HHPEKIIMOHHBIX
OCIIOKHEHHUM MPUBOIUT K BEICOKOMY YHCITY pelIUBOB (50-
88%) B 3aBICHMOCTH OT METO/Ia PACTIONOXKEHUS U (PHUKCALHN
UMILIAHTATa, B TO BpeMs Kak 00I11ee KOIMYECTBO CIIydaeB pa-
HeBol nHdekumu gocruro 37%. Micnons3oBanne Permacol
B IIPUBEJICHHON KIMHUYECKOW CUTyalluM NAJeKo OT uie-
QJIBHBIX PE3yNBTAaTOB U 00IIAs KapTHHA MOXKET ITOKa3aThCs
HEYJIOBIICTBOPUTEIBHOM, OTHAKO AT OT/ICTIBHBIX MAIHEHTOB
B KOHKPETHOM KJIMHUYECKOM CITydae BEIOOP IAaHHOTO METO/Ia
MOXKET OKa3aThCs MOJIE3HBIM.

Surgisis (kommanus Cook Medical, CIIIA) — Ouosoruye-
CKUI MMIUIAHTAT, TOJY4YEHHBIH yTeM 00paboTKN CBUHOM
MOJCJIM3UCTON TOHKON KHIIKU.

IMunotnoe mccnemosanue, onucannoe Franklin M. et
al. [18] nokazano BbICOKYIO 3((HEKTHBHOCTh MPUMEHE-
Hus Surgisis — HU ofHoro peuuansa (0%) B 19 cioyuasx
IJIaACTUKHU TTOCJICONCPAalMOHHBIX BEHTPAJBHBIX I'DBIK 3a
JIBaJIIIATUMECSYHbIN niepuoa Habmonenus. [Tozxe, B 2008
TOIly, TOM K€ TPYIIION UCCIIENOBATEICH [IPOBEICH aHAIIN3
OIepaTUBHOIO JieueHHs 116 maryeHToB ¢ rpbuKamMy epeaHeit
OpIOIIHOW CTEHKH Pa3IMYHON JIOKAJIM3AIIMK: MOCIIeonepary-
OHHBIE, ITaX0BbIE, ITyTOYHbIE. Bee cityyan rppbkeHOCHTENbCTBA
ObUTH MH(UIMPOBAHBI MO0 MOTEHIMAIBLHO 0OceMeHeHbI. [1o
pe3ysBTaTam MoceornepPaIMOHHOTO HAOMOICH!S B TeucHuUE 20
MECSIIEB PELUMBbI OTMEUATUCh B 5,3% ciyyasx [17].

I'pymma uccrnenoareneii Bo miase ¢ Ueno et al. [30] mposena
KOTOPTHOE UCCIICIOBAHHE TI0 U3yUYEHHIO IIPUMEHEHHS OMOVM-
rianTara Surgisis Ha 20 nanueHTax, KOTopble MoIBEPIIINChH
TePHHOIUIACTHKE B YCJIOBHSIX OaKkTepuabHOrO MH(UIMpO-
BaHus. CpemHuil CPOK MOCIICONEPAIMOHHOTO HAOIIONCHUS
COCTaBIISLI 16 MecsileB, 3a KOTOpble ObLIO 3aUKCUPOBAHO 6
(30%) cityuaes peruauBoB 3adoneBanus. Helton et al. [20] B
CBOEM JIOKJI/IE 110 IPUMEHEHHIO SUrgisis IMpUBOJISIT IaHHBIC
53 mpoNeueHHBIX MAIEHTOB C BEHTPAJIBHBIMH I'PBIKAMHU
B YCJIOBUAX NMOTCHIUAIBHOTO «3arpA3HCHUS» («’-II/ICTI)IC»
—41,5%, noteHnuansHO odceMeHeHHbIe — 24,5%, «3arpsi3-
HeHHbIe» — 34%). O011as 4yacToTa peluIMBOB cocTaBuia 9
(17%) cnydaeB. CyniecTBEHHOE BIUSHHUE HA PUCK PA3BUTHS
peLHIMBa OKa3aJI0 COCTOSHUE TTOCIICONIEPAIIMOHHON PaHBbl,
YTO CKa3aJIOCh HA KOHEYHBIX Pe3yJbTarax HCCIIe0OBaHHN:
NpU MHQUITMPOBAHHBIX paHaX 4acToTa PEIHIHUBOB JOCTHU-
rana 39%, B To BpeMsl Kak MPH «UUCTBIX» PaHAX MPOLEHT
permarBa He TipeBbian 5%.

VYromsiHyTOE BBIILIE CpaBHUTENIbHOE HcclenoBanne Gupta
etal. [19] mokazayio HeJJOCTaTOYHYIO PE3UCTEHTHOCTD K MH-
(EeKIIMOHHOMY areHTy OMOMMITIIaHTaTa Surgisis ¢ BRICOKUM
PHCKOM Pa3BHTHsI MOCICONEPAIIMOHHBIX NH(DEKIIMOHHBIX
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OCJIOKHEHHH, YTO TPOSIBUIOCH B BUAE (POPMUPOBAHMUS
MH(WIBTPATOB M CEPOM M MOCIICONEPALUOHHBIX OOJISIX B
MeCTE UMIUIAHTALIUU.

Veritas Collagen Matrix (komnanust Synovis Life
Technologies, CILIA) — uMIIIaHTHPYEMBIi XUPYPrHYeCKUit
TUIACTHIPb, COCTOSIIMN U3 OBIUBETO TIepUKapAa.

[To naHHBIM TUTEpPaTYPbI ONPEIEICHO TOIBKO OHO PETPO-
CIICKTHBHOC HCCIIE[0BaHKe, poBeacHHoe Limpert et al.
[24] o ouenke > dekTHBHOCTH OUMOUMILTaHTaTa Veritas
B KaueCTBE MaTepHasia JJisl TepHUOIIIACTUKU. Y 26 manu-
€HTOB, MPOOIIEPUPOBAHHBIX MO MOBOAY MEPBUYHBIX HIIH
PELUIMBHUPYOLIHMX IPHDK Mepe/HEl OPIOIIHOM CTEeHKH, Ya-
CTOTa PELUINBA B IEPHO]] HIECTUMECSIYHOTO HAOIIOACHUSI
coctaBuna 19%. OnHako oTMedaeTcsl HeIOCTaTOYHOCTh
HAyYHBIX JJOKA3aTeJIbCTB KIMHUYECKOH 3(dekTuBHOCTH
Veritas Collagen Matrix [yis UCIIOJIb30BaHUS B KaYeCTBE
MMILIAHTATOB JUIsl XUPYPrUUECKOro BOCCTaHOBJICHHS Jie-
(heKTOB MSITKUX TKaHEH.

JlaHHBIX TI0 KIMHUYCCKOMY MPUMCHEHHIO TaKuX OHO-
MMILUIAaHTATOB JXUBOTHOTO IIPOHMCXOXKIeH!s Kak Allomax,
FlexHD, FortaGen, Peri-Guard, SurgiMend u Tutopatch
HE UMEEeTCsl, KpOME EJMHUYHBIX CITy4aeB UCIIOIb30BaHUS
3TUX MaTepPHATOB B XUPYPTHUECKOM JCUCHHH TPBIXK
nepeaHel OpIOIIHON CTEHKH.

Hcxons W3 BBINIEU3NIOKEHHOTO, CIEAYET CAeNaTh BbI-
BOJ O TOM, YTO B TeueHHe mocienuux 10-15 meT Obutn
pa3paboTaHbl U BHEAPCHBI B KIMHUYCCKYIO MECIULUHY
HOBBIC CPEACTBA JUIsl pereHepanuu neQeKToB TKaHEH,
0003HAYCHHBIC KAK «OUOMIACTUYCCKIEC MAaTCPUATIBIY.

OnHako ¢ MarepuajlaMu 3TON TPYINBI MO Cei TeHb
OCTAaIOTCsl HEPEIIEHHBIMU BOIIPOCHI UMMYHOJIOTMYECKOU
TOJEPAHTHOCTH, BUPYCOJIOTHYECKOH Oe3zomacHOCTH
HUCXOJHBIX TOHOPCKUX TKaHEH U OTPAaHUYEHHOCTH MIPU-
MEHEHUS TaHHBIX MaTEPHAJIOB B YCIOBUAX OOLIUPHBIX U
1y0oKHX 1e(eKToB TKaHell ¢ 1eGHUInTOM TKaHEBO-KJIe-
TOYHOTO pe3epBa penunueHTta. K coxaleHuto, JaHHbIE
MaTepuaibl UMEIOT TEXHOIOTUYECKUE OIPAHUYECHUS 110
00beMy BBINYCKa M BBICOKYIO ce0ECTOMMOCTb, YeM H
00ycIoBiIeHa UX HEJOCTYITHOCTD JUJIsl INUPOKOH KIIMHU-
YECKOM MPAKTUKU.

ITo ceil neHb OcTaeTCs HEPEUICHHBIM BOIPOC, KaKoe
MEPBUYHOC CHIPHE JIYUIIIC MCIIOIB30BATh IS TIOTYYCHUS
OUOOTUYECKUX MUMIUIAHTATOB. CUMTAETCS, YTO pa3HbIC
CIIOCOOBI H3TOTOBJICHHSI OMOMMILITAHTATOB OIIPEACIISIOT dH-
JTIOTCHHBIC CBOICTBA [T KAXKI0T0 MaTepHalia B OTICIbHO-
CTH ¥ MOT'YT OBITh IPUYMHOM PA3TUYHBIX OHOIOTHICCKIX
OTBETOB MOCJIC UMILIAHTAIMH in Vivo. BEIIen3mokeHHOE
JUKTYCT HEOOXOMUMOCTh TPOJIODKCHHS TTOUCKA BBICOKO-
TEXHOJIOTHYHBIX, OMOIOTMYCCKU «CXOMHBIX)» C OPraHU3MOM
YeJI0BeKa U [P ATOM HEIOPOTUX 1 AP(EKTUBHBIX UMILIaH-
TaTOB, MPUMEHSICMBIX JUIsS TEPHUOIIACTUKH.



Taxk, B HacTosiIiee BpeMsi HAMH ITPOBOJIUTCS UCCIISIOBAaHNE
IO OlIeHKe OMOCOBMECTUMOCTH, 0€30MTacCHOCTH 1 AP (HeKTHB-
HOCTH HOBOTO OMOJIOTMYECKOr0 MaTeprana Ha OCHOBE BHEKJIE-
TOYHOTO MarpHUKca ObIUbeii OPIOIIMHBI B KAYeCTBE MaTepraa
JUISl PEKOHCTPYKIIMH TIepeiHel OproniHoii crenkw [1].
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SUMMARY

BIOLOGICAL IMPLANTS IN ABDOMINAL WALL
HERNIA REPAIR (REVIEW)

Abatov N., Badyrov R., Abatova A., Assamidanov E.,
Kaukenov B.

Karaganda State Medical University, Kazakhstan

The use of synthetic meshes as a material for abdominal
wall hernia repair does not always ensure a recurrence-
free treatment outcome and full recovery of the abdomi-
nal wall functional activity. There are well-known disad-
vantages such as poor resistance to infection, the infiltrate
formation in the place of implantation, expressed adhe-
sive process in cases of introperitoneal fixation, to cre-
ate certain restrictions on the using of these implants for
abdominal wall reconstruction.

The search for alternative materials that could minimize
the risk of complications, has led to the study of biological
grafts. It is known that various methods for the manufac-
turing biological implants determine endogenous prop-
erties for each material separately, and may be cause a
variety of biological responses in vivo after implantation.
The question has not been resolved, what the fresh raw
material is better to use for derive biological implants.

In this review we investigated the interaction of different
types of biological implants between the abdominal wall
and the organs of abdominal cavity of the recipient, their
ability to resist infection and the development of relapses,
as a leading indicator of the effectiveness of hernioplasty.

Keywords: biological implant, biological grafts, hernioplas-
ty, xenoperitoneum, AlloDerm, Permacol, Surgisis, Veritas.

PE3IOME

BUOJIOTMYECKHUE UMILIAHTATBI B XUPYPI' U-
YECKOM JIEYEHUHU I'PBI)K IEPEHEH BPIOIII-
HOM CTEHKH (OB30P)

Adaros H.T., baasipos P.M., A6arosa A.H.,
AcamunanoB E.M., Kaykenos b.H.

Kapazanounckuii cocyoapcmeenviii MeOUYUHCKULL YHU-
sepcumem, Kazaxcman

IIpumeHeHne CHHTETUYECKUX IHAONPOTE30B B KAYECTBE
Marepua’ia Juis TepHUOTUIACTHKH HE BCeria o0ecreynBaeT
0e3peIMIUBHBII PE3yIIbTAT JICUCHHSI U [TOJTHOE BOCCTAHOB-

© GMN

JeHre GyHKIMOHAIEHON aKTUBHOCTH TIEpEeTHEH OpIOLITHOMN
crenku. Ciiabast CONpoTUBIIsSIEMOCTh HH(peKInH, PopMUpo-
BaHHUE TJIOTHOTO MH(MIBTpara B 30HE UMIUIAHTAIMH, BbI-
Pa’KEHHBIN CIIACUHBII IIPOLIECC IIPU UHTPANICPUTOHEATIBHOU
(brKcaLM CO3aI0T Olpe/IeICHHBIC OTPAHMYEHHSI B UCTIONb-
30BaHMH JJAHHBIX 3H/IOMPOTE30B B PEKOHCTPYKIUH NIepeHen
OPIOIIHOMN CTEHKU.

BrisiBIIeHHE anbTepHATUBHOIO Marepuaia, CoCOOHOTO
MUHHAMH3UPOBATh PUCK BO3SHUKHOBCHHSI OCJIOKHCHUH,
JUKTYET HEOOXOIMMOCTh MU3yYCHHUs MMILIAHTATOB OMO-
JIOTHYECKOTO TPOUCXOXKICHUsI. Pa3muuHbie CrIOCOObI HU3-
TOTOBJICHUSI OMOMMILJIAHTATOB OMPEICIISIOT YHIOTCHHBIC
CBOWCTBA JTs KaXKI0TO MaTepraia B OTACIBHOCTHA U MOTYT
CTaTh MPUYUHONW PA3JTHUYHBIX OMOJIOTHYCCKUX OTBETOB
MoCJie UMIUTIAHTAIMY in vivo. HepereHHbIM ocTaeTcs BO-
MPOC, KAKOE MEPBUYHOE CHIPHE JIYUIIIC UCTIONB30BATh JIJIs
MOJIYYCHHUST OMOJIOTHUYECKUX UMILIAHTATOB.

B 0030pe mpoaHanu3upoBaHO B3aMMOJEHCTBUE pa3-
JIUYHBIX BUJIOB OMOUMILIAHTATOB C TICPEIHECH OPIOIITHON
CTCHKO# M OpraHaMy OpPIOIIHOMN MOJIOCTH PEIUITHCHTA,
UX CIIOCOOHOCTh MPOTHBOCTOSTh MH(EKIIMU U Pa3BUTHIO
PEUUANBOB, YTO TOBBIIIAET 3P(PEKTUBHOCTH MEPHHO-
MJIACTUKH.
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olbgs Bodol 0d3@sb@o@ol YhmogmmJdgwogds G-
(303096@ 0L mGAsb0bdol dygEeols Fobs 3g9ogemmsb
s dgaol @agl  mGasbmgdmsb, sliggy, Fobssm-
Jgamdol gbosdo 0bggdiools s MyEowoggdols
aobgoms®gdolisdo, @mam® 3 39Mbom3amsligogzols
999JO O™l §odygsbo dohggbgdgeno.

XAPAKTEP DKCIIPECCHUM U POJIb MAPKEPOB AIIONITO3A
B PA3BUTHH IUIALEHTAPHOI JUC®YHKIUU
Y BEPEMEHHBIX C YPOTEHUTAJIbHBIMU UHOEKLIUSIMUA

lepouna H.A., Boirosckas JI.A., Kanyctnuk H.B.

Xapokosckutl HAYUOHATbHBLIL MEOUYUHCKUL YHUGepCcUmen, Ykpauna

OaHMM M3 BaKHEHIINX YCIOBHUM HOPMAaJIBHOIO pas-
BUTHS M CYIIECTBOBAHUS OpraHM3Ma SIBISETCS IMOA-
JiepKaHNEe KJIETOYHOTO romMeocTa3a. B ocHoBe 3TOTO
SBJIICHUS JISKUT OanaHc MEXy MpoleccaMu KIeToU-
HoU mpoupepanuu, nupHepeHIUPOBKH U aIIOTITO3A.
[TporpammupoBaHHas KIETOUHAS THOCIb WIIH aIlOIITO3
— 3TO YHUBEPCAJIbHBIH MEXaHMW3M [JIs BCEX THUIIOB
TKaHeH, KOTOPBII o0ecrnedynBaeT IMMHUHALHUIO MO-
BPEXKJICHHBIX, HEMOJHOIICHHBIX HJIN HH(QUINPOBAHHBIX
KJIETOK M KJIETOK, JOCTUTIINX CTAJHH TEPMUHAIBHOM
nuddepennuposku. [Iponecc nporpaMMupoBaHHOM
rudenn KIeTKN UTPaeT 3HAaYNMYI0 pOJIb B HOPMAJIEHOM
Mop(doreHnese u opraHoreHese B SMOpPHOHAIBLHOM H (e-
TaIbHOM NEPHOAaX PA3BUTHS U 00ECIIEUNBACT TOAAEP-
JKaHUE KJIIETOYHOTO I'OMEOCTa3a B OHTOTEHE3€ B I[EJIOM.
ArmonTo3 uMeeT ocoboe 3HAUCHUE IS MPABUILHOTO
¢dhopmupoBanusa 1 GYHKIMOHUPOBAHUS TUIAIICHTHI IPH
HOpMaJbHOM TeueHHH OepeMenHocTH [ 1,2]. B HacTos-
I1ee BpeMsi CaMOCTOSITEIIbHON 00J1aCThI0 METUITTHCKUX
HCCIIEJOBAHUHM CTAaHOBUTCS U3YUYCHHE POJIM AIoITO3a
B Pa3BUTHM IUTAlCHTH y OepEeMEHHBIX KaKk B HOpME,
TaK M B CJly4ae HAINYNS YPOTCHUTAIbHBIX HH(EKITHH.
ITo ceit neHb OCTAIOTCS HEBBISICHEHHBIMH MEXaHHU3MBI
1 0COOCHHOCTH U3MEHEHHUH B MJIaleHTe Ha GoHe pas-
JUYHBIX BUIOB NH(]EKIHI.

Llenp mccnenoBaHus - U3y4YNTh YPOBEHb 3KCIPECCUH H
MIPEIMKTOPHBIE BO3MOXKHOCTH MapKepoB arornrosa B pe-
aNn3alMN TIALCHTApHON TUCYHKINHN Yy OEpEMEHHBIX C
YPOTCHUTAIBHBIMU HH(EKIUSIMH.

Marepuan u Metoasl. V3BecTHO, uTo hopMHpoBaHuE U
HOpMaJIbHOE (PYHKIIMOHUpPOBaHHE (PEeTOMIaneHTapHOTO
KOMITJIEKCA 3aBHCUT OT BIMSHHSI ATONTOTCHHBIX (DAKTOPOB
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[3]. YcTanoBneHO, 4TO A IIALIEHTHI B HOPME XapaKTEPHO
HaJIMYHE OTIPEACIICHHOTO YPOBHSI allONTO3a, PEATN3yeMOTO,
B OCHOBHOM, 4epe3 Fas-3aBHCHMBII 1 MHUTOXOHIIpHAIIb-
HBI curHanbHele myTH. Oba 3TH cnocoba peanu3annuu
MIPOTPaMMHPOBAHHON KJIETOUYHOH THOENN MMEIOT olriee
3¢ eKkTopHOE 3BEHO, KOTOPBIM sBIIsieTCs Kacnasa-3. s
KJICTOK ITJIALlCHThI NMEHHO Kaclasa-3 sSBIseTcsl 00beKTHB-
HBIM ¥ HH()OPMATHUBHBIM MapkepoM aronTosa [1,2]. s
JOCTHKCHHS TOCTABJICHHON IIeJIN Yy 00CIeTOBAHHBIX
OepeMEeHHBIX B CHIBOPOTKE Nepudepudeckoii KpoBH
MIPOBEACHO OINpeNelIcHuE COAEePKaHUsI HWHAYKTOPOB
anonro3a - sFasL u ®HO-o; nocie ponopaspemieHus
OILICHMBAJIM YPOBEHb KacIasbl-3 B OMONTATE IIAECHTHI.
OO0cienoBaHHbIC MAallMEHTKH OBUTH pasjelieHsl Ha 4
TPYMIIBI B 3aBUCUMOCTH OT HAJIMUUS U XapakTepa Bbl-
SIBJICHHOW MH(MEKIUU. B KOHTPOIBHYIO TPYIIITY BOILIH
50 manueHToK ¢ HOPMaJIbHBIM TEUEHHEM OepeMeHHO-
CTH, y KOTOPBIX HE BBISBICHO MPU3HAKOB MH(EKIHH
(rpynma 0). B I rpynmy (50 6epeMeHHBIX) BKIIOYCHBI
MalUeHTKU ¢ OaKTepUaNTbHON MHpEKmuei (XmaMmu-
W, ypearuia3ma, Mukomiasma), Bo Il rpymmy - 50
O0epeMeHHBIX ¢ BupycHOU nHpekmuei (LIMB u Bupyc
mpocroro repreca), B [ — 150 mamueHTOK CO cCMemaH-
HOW BUPYCHO-0aKTepUaIbHOW WH(PEKIUEH, KoTopas
BeisiieHa Bo Il m III TpumecTpax GepeMEHHOCTH.
I'pynmsl manueHToK ¢ ypOreHUTAIbHBIMU NH]EKIH-
MH B IaHHOM MCCJIEIOBAHUHU CUUTAIUCH OCHOBHBIMH.

Komnuectsennoe onpenenenue yposHs sFasL, ®PHO-a
W Kacmasbl-3 MPOBOAMIM METOJAOM HMMYyHOdep-
MEHTHOTO aHalli3a COMIACHO MHCTPYKUIHAM (Qupm-
MIPOU3BOIUTEIICH, HCIIONB3YsI INATHOCTHYECKHAE HAOOPhI
quis sFasl, n kacnazer-3 gupmsl «eBioscience» (CLLA),
st ®HO-a — dpupmsr «Bekrop-beer» (Poccus).
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Dxorpaduueckasi OlEHKA COCTOSHUS IUTALCHTHI MIPOBO-
JIUIIach C UCIOJIb30BAaHHEM YJIBTPA3ByKOBOTO CKaHepa
MINDRAY DC-8 (Kuraif).

Cratuctuueckast o0paboTka JaHHBIX MPOBOJMIACEH T1O-
CPEACTBOM IMaKeTa MPOorpaMM 00pabOTKHU JaHHBIX OOIIETO
HazHauyeHus Statistica for Windows Bepcuu 6.1 (pyc-
cuduupoBanHas Bepcus). s mpeACcTaBICHUS PSI0OB
JaHHBIX UCTIOJIb30BaJIU M€ANAHY U CPEAHCEC 3HAUCHUC KaK
MEPBI NOJIOKEHHWA; CTAHAAPTHOC OTKJIOHCHUEC U KBAPTHUIINA
KaK Mepbl PacCeBaHMUs; MUHUMAJIbHOE U MaKCUMAaJIbHOE
3HAYCHHUE JUJIs MPECTABICHUS 00 00IIeH W3MEHUUBO-
CTU nokaszareneil. Ui onpenenacHus: pasiiuuuid Mexny
rpyIIamMy UCIOJb30BaIM HENIapaMeTPUUECKUIl KpUTEpUM
Manna-Yutsu.

Pesyabrarel 1 ux obcyxaenne. Ha MOMEHT BbIsABIIe-
HUSI MHEKIIMH YCTaHOBIICHO CTaTHCTUYECKU 3HAYUMOE
yBEIUYECHHE YPOBHS BCEX U3YUCHHBIX allONTOTHYECKUX
NOKazaTesiei BO BCeX UCCIIeyeMBIX TPYIIax ¢ MH(EKIH-
SMH 10 CPAaBHEHMIO C COOTBETCTBYIOIMMHU 3HAYCHUSIMU
B KOHTposbHOH rpynmne (p<0,01). Tak, amonToTU4CKOTro
smranna sFasL y manueHTok rpynmsl KOHTPOJISL IPpaKTHU-
YECKH HE BBIABICHO: MennaHa - 0; HHTepKBaPTHIbHBIN
pasmax cocraBui 0+0,40 Hr/mi, TOrna Kak MEIUaHHOE
3HayeHue 3Toro mnokazarens B rpynnax [ u III cocra-
BHJIO, COOTBETCTBeHHO, 1,00 Hr/mi u 1,05 Hr/Mia (c
UHTEP-KBapTWILHBIM pa3dmaxoMm 0,83+1,14 ur/mia B 1
rpynme u 0,81+1,17 ur/mn — B 11 rpynne) (puc. 1). B
TO ke Bpems BO Il rpynne menuannoe 3Hadenue skFasL
coctaBuiio 0,64 Hr/Mi (C MHTEPKBAPTUIBHBIM Pa3MaxoM
0,44+1,04 ur/mi). Beicokuii ypoBens sFasL, no Bcei
BUJAMMOCTHU, UMEJ onpeAenstolee 3Hadyenue B 11 rpynne
¢ MHpEKUUsIMU CMENIaHHOTO THMa. B naHHO# rpymme
MakcuMaibHoe 3Hauenue sFasL mocrurano 3,00 ur/mi,
TOTAa KaK MaKCUMaJbHOE 3HAYEHHUE 3TOTO MTOKa3aTens B
KOHTpoJe coctaBuio 1,00 Hr/m.
[varpamma paamaxa no rpynnam

MpMH:
3,5

3,0

2,5 4

2,0 1

SFASL
P

0,5 1
0,0
O MeauaHa

-0,5 [ 25%-75%
_T_ Mun-Makc

Puc. 1. Yposenw sFasL (ne/mn) 6 nepugpepuueckoi Kposu
Oepemennblx ucciedyemvix epynn
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IIpu uccnenosanuu nokasareneit ®HO-a onpeneneHo
CTaTUCTUYECKH 3HAYMMOE MPEBBIIICHUE €T0 YPOBHS BO BCEX
HCCIeTyeMbIX IPyTIax MO CPABHEHUIO C IPYIION KOHTPOJIS
(mpakTHdecku B 2 pasa) (puc. 2). B rpymme 0 unTepksap-
TUIIBHBIN pa3max coctaBii 28,09+42,38 nr/mit, MearaHHOe
3HaYeHHe ITOTO Tokazarens - 34,56, B I rpynme unrep-
KBapTHIBHBIA pa3max - 55,06+70,00 nr/mi, MeanaHHoe
3HaueHue - 62,22, Bo Il rpymnmne UHTepKBapTUIBHBIN pa3Max
- 52,14+61,34 nr/mia, MmeauanHoe 3Havenue - 56,11, B 111
rpyIIle MHTEPKBAPTUIBbHBIN pa3max - 61,05+73,18 nr/mi,
MeaMaHHOE 3HadyeHue - 67,56.
[Marpamma paamaxa no rpynnam
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Puc. 2. Yposeno @®HO-a (ne/mn) 6 nepugpepuueckoii kposu
bepemennbIx ucciedyemvix epynn

BhisiBlIeHHOE B CHIBOPOTKE KPOBH OEpPEMEHHBIX I1O-
BBIIICGHWE YPOBHS MOJICKYJISIPHBIX MOCPEJIHUKOB IPO-
rpaMMUpOBaHHON KieTouHoil rudenu sFasL n ®HO-a
OTpa’kaeT aKTUBHOE BKJIFOUYEHHUE IMM(OIUTOB B OTBET Ha
nerictBue nHdekuil. JlaHHbIC U3MCHEHUS B OpPraHU3Me
OepeMeHHBIX BEIyT K Kackajay peakiii Ha KICTOYHO-
MOJICKYJISIPHOM YPOBHE Kak B HMMMYHHOH cHCTEeMe, TaKk
Y TKaHSX-MUIIEHsIX (B YaCTHOCTH, MJIALIEHTE), KOTOPHIE
MOTYT, B KOHEYHOM HTOTe, IPUBECTH K Pa3BUTHUIO ILJIa-
IeHTapHoOW HempocTarouHocTu [4]. Jna ompenenenus
YPOBHS aKTHUBAILMU MPOTPaMMbl KJIETOYHOW rubenu B
KJIETKaX IJIAIlCHThl Y OepEeMEeHHbIX, IEPEHECIINX ypo-
TeHHUTaJbHble MHPEKIUH, TPOBEICHO KOJIHYECTBEHHOE
uccienoBaHne YpoBHs 3((EeKTOPHOro 3BEHA arornTo3a
— Kacrasbl-3 B OMoONTare IJIAICHTHI, IMOJYYeHHOH T0-
cie popopaspenienusi. Bo Bcex uccliegyeMbIx rpymnmnax
YCTaHOBIJICHO CTaTUCTUYECKH 3HAYUMOE MOBBIIICHUE KO-
JIMYeCcTBa Kacnasbl-3 B TKaHU IUIALEHTHI 10 CPAaBHEHUIO
¢ koutposem (p<0,01) (puc. 3).

AHaJK3 MoJy4eHHBIX Pe3yJbTaToB BBISIBUII, YTO HAN0O0-
Jiee BBIPAKEHHBIH POCT YPOBHsI Kacmasbl-3 omnpezesieH
B [ u III rpynmnax, megquanuble 3Ha4€HUsI KOTOPOIO CO-
craBuau 5,42 ur/mn u 6,04 Hr/MII, COOTBETCTBEHHO, a
MHTEPKBApTUIIBHBIN pazMax coctaBui 5,20+5,55 Hr/mi
- B I rpynme u 4,51+7,40 ur/ma - B Il rpynne. [pudyem
HE0OX0IMMO OTMETHTh, YTO MHTEPKBAPTHIIBHBIH pa3zMax
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B III rpynne nepexpeiBal quana3zoH COOTBETCTBYOIIUX
3Ha4YeHUH ATOro nokasaress B | (c 0akrepranbHBIMU HH-
¢dexuunsmn) u 11 (¢ BUpyCHBIMU HH(EKIMSIMH) TPyIIIAX.
DTa 0COOEHHOCTH MOXKET OBITh 00BACHEHA COBMECTHBIM
BIIMSIHHEM OaKTepHaIbHBIX U BUPYCHBIX HH(EKIIMOHHBIX
areHTOB, OJHOBPEMEHHO NMPUCYTCTBOBABIINX y Oepe-
MeHHbIX III rpynnel 1, 1o Bceil BUAUMOCTH, COBMECTHO
BIIMSIONIMX HAa aKTUBAIMIO IPOTPaMMHUPOBaHHOM rude-
JIN KJETOK IMJIALEHTHI. J[0CTOBEPHO MOBBIIIEHHBIM I10
OTHOIIEHHUIO K KOHTPOJIO, HO B MEHBIIEH CTENEHU IO
cpaBHenuto ¢ I u IIl rpynnmamu, 6611 ypoBeHb Kacnassl-3
Bo Il rpymnme (GepeMeHHbIE ¢ BUPYCHBIMH MH(DEKIIUIMN).
B arom cnydae meauana coctaBuia 3,12 HI/MIi, HHTEp-
KBapTHJIbHBIN pa3max - 2,56+3,31 ur/ma. MoxHo npej-
MOJIOXKUTh, YTO C OAHON CTOPOHBI, B ClIydae BUPYCHOTO
MHOUIUPOBAHMS B IJIAIICHTE MOTYT aKTUBUPOBATHCS HE
TOJIBKO Kacra3a-3aBUCHUMBII, HO ¥ APyTrHe CUTHAJIbHbBIC
ITyTH aIloNTO3a, a C APYTOif CTOPOHBI - HEJIb35 UCKITIOUNUTh
1 OTHOBPEMEHHOE BKIIIOYEHHE B TOPAKEHHBIX BUPYCaMU
KJIETKaX CJIOXHBIX PETyJSTOPHBIX MPOILECCOB, OJIOKU-
PYIOLIMX afonTo3, Kak 3TO OBLIO OMHCaHO B paboTe
Myers E. et al [5].

[varpamma pa3maxa no rpynnam
MpmH:

=S

3 @
2 =
o MeauaHa

2 [ 25%-75%
Y a 2 g _I_ Mun-Maxkc

kacnasa
3

Puc. 3. ¥posenwv kacnaswi-3 (ne/mn) 6 nnayenme bepemen-
HbIX UCCLE0YEeMBIX 2PYIN

Bo Bcex rpymnmnax MHQEKIHH JTOMOTHUTEIBHO WHIY-
LUPOBAJIM AIIONTO3 B IJIALICHTE, KOTOPbIA COXPaHSIC
Ha OTHOCHTEJIbHO BBICOKOM YpPOBHE J0 KOHIa Oepe-
MeHHOCTH. HeoOxoaumMo 3aMeTUTh, YTO MOJNY4YEHHBIE
pe3yabTathl no ypoBHIO sFasL u kacmaspi-3 BBISIBHIN
HE TOJIBKO POCT TUX aAONTOTUYECKUX IOCPEAHUKOB Y
MHPUIUPOBAHHBIX OEPEMEHHBIX, HO U Pa3IMYUs MEXKIY
HccIeA0BaHHBIMU Ipynnamu. Ciaeayer oTMETUTh, uTo |
u III rpynmel (¢ 6akTepuanbHON U CMCIIAHHBIM THIIOM
nH(pEKINH) XapakTepu3yoTcsl Hanboliee BhIPaKEHHOI
Ha MOJIEKYJIIPHOM yPOBHE KapTUHOU pealn3aluy anom-
T03a 1o Fas-3aBucumomy myTu.

Amnanu3s naHHbix Y3U 0 COCTOSTHIM TUIAIICHTHI Y 00CIe10-
BaHHBIX MAIlMEHTOK BBIIBUJ, YTO TMITOMJIA3US IIIALEHTHI
yaie ormeuaercs Bo Il rpynne ¢ yporeHUTaJbHbIMU UH-
(dexuusMu BUpycHOH 3tuosiorun (B 68% ciydaeB) U 10
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34,6% - B 111 rpymme co cMemaHHO# uHbekiueit. B To
JKe BpeMs B TpyIle ¢ OakTepualbHbIMU UHPEKIUIMU
(I rpynna) runonya3us IUIalEHTHI ObLIa HA YPOBHE KOH-
tposs (0 rpynma). OnHaKoO Mpu 3TOM HaOJFONAIH Pa3BH-
THE TUIepIIasuu mianeHTs! B 20% u 27,17% cinyyaeB B
I u I rpynnax, coorBeTcTBEHHO. Pacnpenenenue numeno
CTaTUCTUYECKHU 3HauuMBbIi xapaktep, p<0,01, xpurtepuit
%2 Ilupcona. Ha ocHOBaHMM MOJTyYEHHBIX JaHHBIX CJe-
JyeT TPEIIONIOKHUTb, YTO BUpPYCHbIE MHpeKuun y Oe-
PEMEHHBIX MPUBOAAT K MOBBIIICHHIO YPOBHS amoNToO3a
U 3a4aCTyI0 K Pa3BUTHUIO THUIOIUIA3MM IUIAlCHTHL. Torma
KaKk OaxrepuaybHble MH(EKIMH, aKTHBUpPYs aromnTo3 B
IUTalleHTe, MOTYT 3aIllyCKaTh MPOLECCHl KJICTOUHON IMpo-
mudepanyy, 4To MPOSIBUIOCH B Pa3BUTHH THIIEPIUIA3UU
nocnenueil B I u Il rpynnax.

Takum oOpa3om, B JaHHO¥W pabOTe HA OCHOBAHUHU pe-
3yJIbTaTOB MCCIIEJOBAHUSI YPOBHS MOCPEIHUKOB arom-
TO3a BBISIBJICHO, YTO Ha ()OHE HETaTUBHOTO BIIMSHUS
YpOTEeHUTANBHBIX MHEKIUH cpein psia oKaszaresiei B
nepudepuieckoit KpoBM OEPEMEHHBIX 3HAUUMOE MECTO
3aHumMaroT ypoHu sFasL u ®HO-a. OTu nurangsl oT-
paxaroT U ONPEeISIIOT WHAYKIMIO aloNTOTHYECKOrO
OTBETa HE TOJIBKO CO CTOPOHBI KIIETOK UMMYHHOM CHCTe-
MBI OpraHM3Ma MaTepH, HO M IutaneHThl. [lpu 3amycke
3alMTHON peakuy OpraHn3Ma y OEpeMEHHBIX B OTBET
Ha IPOHUKHOBEHHE YPOTCHUTAIbHBIX HH(EKINH pouc-
XOJIUT MOBBIIICHUE YPOBHS AllONTOTUYECKUX JINTAHIOB
sFasL 1 ®HO-a B nepudeprueckoil KpOBU U BKIIOUCHHE
a¢hdhexropHOI (a3bl anonTo3a B KJICTKAX MIALCHTHI. YCH-
JIeHHEe TUOEeIH KJIETOK IUIAlEHTHI B Pe3yJIbTare aromnTo3a
MOXET OBITh OJJHUM M3 KJIFOYEBBIX MOMEHTOB, 3aIlyCKa-
IOLIMX MPOLIECC PA3BUTHSI IJIALICHTAPHON TUCHYHKIIHH.
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SUMMARY

THE CHARACTER OF EXPRESSION AND THE
ROLE OF APOPTOSIS MARKERS IN THE DE-
VELOPMENT OF PLACENTAL DYSFUNCTION
INPREGNANT WITH UROGENITAL INFECTIONS

Shcherbuna N., Vygovskaya L., Kapustnik N.
Kharkiv National Medical Unicersity, Ukraine

The aim of the current study was to examine the expres-
sion level and possibilities of apoptotic markers in real-
ization of placental insufficiency in pregnant women with
urogenital infections.

The study was conducted on 250 pregnant women with
urogenital infections (1-st group — 50 pregnant women
with bacterial infections (Chlamydia, ureaplasma, my-
coplasma), 2-nd group — 50 pregnant women with viral
infections (CMV and herpes simplex virus), 3-rd group —
150 patients with mixed viral and bacterial infections) and
50 pregnant women with normal pregnancy. The content
of apoptosis inducers: sFasL and TNF-a in blood serum of
pregnant women was determined; the level of caspase-3
in placental sample was analyzed; sonographic examina-
tion of the placenta was performed. Maximal indices of
apoptosis inducers were observed in the 3-rd group (with
mixed viral and bacterial infections). Changes in the pla-
centa according to ultrasound data were determined in all
pregnant women with urogenital infections.

It was suggested that increased placental cell death in
apoptosis might be one of the key points, triggering the
development of placental dysfunction.

Keywords: pregnancy, urogenital infections, apoptosis
markers, placental dysfunction, apoptotic markers.

PE3IOME

XAPAKTEP 3KCIIPECCHHA U POJIb MAPKEPOB
ATIOTITO3A B PA3BUTHHU TVIAITEHTAPHOU
JUCOYHKINHU Y BEPEMEHHBIX C YPOI'EHH-
TAJIBHBIMA NTHOEKIIUAMH

lep6una H.A., BoiroBckas JI.A., Kanmyctnuk H.B.

Xapvrosckuil HAYUOHANLHBIN MEOUYUHCKULL YHUBEpCUmeN,
Yxpauna

Llens ucciienoBaHus - U3yYUTh YPOBEHB IKCIPECCHU U
MPEIUKTOPHBIE BO3MOKHOCTH MAapKepoB aIloNTo3a B pe-
aNM3alnH IDIaleHTapHOH AUCHYHKINN Y OEpEeMEHHBIX C
YPOTCHUTAIBHBIMUA HH(EKIHAMH.

© GMN

O6cnenoBano 250 6epeMEeHHBIX ¢ YPOr€HUTAIBHBIMU MH-
¢dexnusamu: [ rpynna - 50 6epeMeHHBIX ¢ OaKTepHaIb-
HOU MH(eKIueH (XJaMuIuH, ypearsiazMa, MUKOIIIa3-
Mma); Il rpymma - 50 6epeMeHHbIX ¢ BUPYCHOM HHDeKIuei
(mmTomerano BUpycC v BUpyc npoctoro repreca); [l rpynmna
- 150 manmeHToK co cMelIaHHoi BUpYCHO-0aKTepruaibHOM
MH(EKIel; KOHTpoJIbHas rpymmna - 50 OepeMeHHBIX C
HOPMaJIbHBIM TEYEHHEM OepeMeHHOCTU. B chiBopoTke
KPOBH OEpPEMEHHBIX ONPE/IETICHO COJIEPIKaHNE HHITYKTOPOB
aronito3a - sFasL 1 @HO-a 1 onieHeH ypoBeHb Kacnasbl-3 B
Ouonrare mianeHTsl. [IpoBenena sxorpaduueckas oreHKa
COCTOSAAHMA TIJIALICHTHI.

MakcuManbHble 3HAUEHUS [TOKA3aTeJIel UCCIICIOBAHHBIX
WHJIyKTOPOB aIloNTO3a BBISIBICHBI B TPYIIIIE CO CMEIIaHHOM
BUpYCHO-0akTepuaibHoi nHpekueiil. i3amenenus co cro-
POHBI ITALIEHTHI 110 JAHHBIM YJIBTPa3BYKOBOT'O HCCIIEIOBA-
HUSI BBISIBJICHBI Y BCEX OEPEMEHHBIX C yPOT€HUTATbHBIMU
MH(EKIUSIMH.

VYeunenue rudesy KIETOK IUTAleHTHI B pe3yJIbTaTe aronTo-
3a 'y OCPEMECHHBIX C YPOTCHUTAIbHBIMHI UHPCKIIUIMHI MO-
JKET OBITh OJTHUM U3 KJIFOUEBBIX MOMEHTOB, 3aITy CKAOIIHX
MPOIIECC PA3BUTHUS TUIAIICHTAPHOMN JUCQYHKIIHH.
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INTRA-ARTERIAL INFUSIONS AND DOPLEROGRAPIC CONTROL
FOR COMPLEX TREATMENT OF UPPER AND MIDDLE FACIAL ZONES,
CONCOMITANT WITH TRAUMATIC CRANIOCEREBRAL INJURIES

Lagvilava G., Gvenetadze Z., Gibradze E., Danelia T., Gvenetadze G.

Tbilisi State Medical Universitety, Direction of Surgical Stomatology,
LTD “High technology Medical Center - University Clinic”, Georgia

Maxillofacial traumatic injuries concomitant with cranio-
cerebral trauma are still considered as an actual problem
in emergency medicine. Actually, this group of injured
patients belongs to the category of seriously ill patients, as
craniofacial skeleton traumatic injuries are often concomi-
tant with the injuries of brain, sight organs and accessory
sinuses of the nose.

In treatment of concomitant craniofacial traumatic injuries
one of the important link is prevention and treatment of
inflammatory processes, regeneration stimulation of bony
tissue in craniofacial traumatic sites to induce osteogenic
healing [5].

Fracture lines of upper and middle facial zones concomi-
tant with traumatic craniocerebral injuries frequently pass
through the accessory sinuses of the nose, on maxillary/
upper dental arch, orbital walls and extend between conflu-
ence of brain and indicated cavities/sinuses.

The source of infectious complications of craniofacial
concomitant traumas is the injured accessory sinuses of
the nose. In addition to the injuries of accessory sinuses
of the nose, their deferens ducts are also injured in its side
causing blood accumulation in the cavity. Subsequently,
due to the disturbance of evacuation process of accessory
sinus content, appropriate conditions for passing hemosinus
to pyosinus will be created.

Disturbance of the evacuation of the content of nasal ac-
cessory sinuses is associated not only with dysfunction
of deferens ducts and confluences but also with a long
horizontal position of the patients who due to the severe
condition were on pulmonary ventilation and suffered from
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fibrillating epithelium function. All this leads to develop-
ment of threatful infectious complications [7].

Being on long-term pulmonary ventilation (>5-7 days)
excludes secretion of sinus linning mucosa. Systematic
congestion of secret in the nose and mouth cavity causes
colonization of these areas with nosocomial bacteria; this
moment is maintained with a long-term stay of intuba-
tion and gastric/ stomach tubes in the nose and mouth,
respectively (especially on the injured side). Mechanical
suppression on mucosa leads to the development of aseptic
inflammation, mucosa edema, and natural confluence ste-
nosis of accessory sinuses of the nose. Biophyses, formed
on the tubes, strengthen bacteria accumulation process and
are characterized with strong resistance [7].

The risk of infection and the extent of influence on the
course of traumatic diseases are directly related to the
severity of traumatic injury. The number of similar com-
plications is particularly high even without the presence of
anatomical structure injuries in patients with basic chronic
pathologies of nose and/or accessory sinuses of the nose.

In parallel with prevention and treatment of inflammatory
processes in traumatic injured areas, stimulation of bone
regeneration is not of less importance as well.

Reparative regeneration triggering mechanism pro-
vides resorption of fractured fragments and release of
osteoinductors-MBK affecting inducible system: polipo-
tent cells, pericytes. These cells are transformed into pre-
preobalasts which produce a big amount of oseoblasts as a
result of proliferation. Osteoblasts provide bone-building
at the injured area [5,7].
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Differentiation of polipotent cells might be performed
through osteogenic, chondrogenic or fibrogenic ways.
Differentiation into osteogenic cells directly correlates with
tissue oxygenation i.e. restoring microcirculation degree at
the fracture site. During the fast restoration of microcircula-
tion process at the fracture zone, bone septums, growing out
from each fragment towards each other, merge them - so,
normal consolidation with angiogenic types is performed.

At normal healing, maximum changes in fractured frag-
ments, predicting jaw fracture outcome, were observed in
the first week. Fast recovery of microcirculation network
allows the required organic and mineral components to be
delivered to the fracture area.

The aim of the study —application of intra-arterial prepara-
tions for stimulation of reparative regeneration of maxil-
lofacial fractured fragments to prevent development of
infectious complications and provide proper treatment of
craniofacial concomitant traumatic injuries.

Doppler ultrasonography was performed to observe: blood
flow changes after arterial infusions of therapeutic agents
and improvement of microcirculation in the injured area.

At infusion of therapeutic agents in the artery their high
concentrations manage invariably penetrate to the injury
area, without passing through the parenchymal organs [1,10].
Intra-arterial infusions help to reduce ischemic disturbances in
organs and tissues, normalize microcirculation and metabolic
processes, eliminate trophic disturbances, reduce and provide
rapid couping of inflammatory processes [2,4].

The administration of vasodilators and ganglion blocking
agents deliberately solves the task/problem of vasodilata-
tion within a certain area in case of presence of injured tis-
sues in it [2,5]. Intra-arterial infusion of therapeutic agents,
within the permissible doses, had no negative impact on
central hemodynamics [4].

Therapeutic agents were administered into the magistral
blood vessel feeding the facial area - external carotid artery.
Administration of therapeutic agents in magistral blood
vessel might be performed through artery catheterization
for a certain period or repeated punctures of blood vessel.
Application of the latter for arterial infusion of therapeutic
agents is strictly limited.

Material and methods. 29 patients (among them 5 - fe-
males and 24 - males) with severe craniofacial traumatic
injuries were studied. Most of the injured patients were of
working ages.

Among the injury mechanisms prevailed car accidents and
falling from a height. Injured patients were transported to
hospitals in an ambulance within the several to 24 hours
(day-night period) after trauma.
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After priority neurosurgical intervention, reposition and
fixation of facial fractured bones were carried out consecu-
tively or in near future (within 1-2 days).

After providing repositioning and fixation of facial bone
fractured fragments through the surgical interventions,
sanitation of possible infection sites (accessory sinuses of
the nose, maxilla-dental system) was performed. After the
main surgical interventions, catheterization of external ca-
rotid artery was performed (catheterization was carried out
unilaterally - 12 cases or bilaterally - 17 cases, considering
severity and preferential localization of the injury). External
carotid artery catheterization was conducted through the
superficial temporal artery. Horizontal section, 1 c¢cm in
length and 1 cm above to the front of ear helix was done.

After preparation of superficial temporal artery, catheter
placement in the artery was performed through the dissec-
tion made in its wall (part of periodic #18 catheter, 12-14
cm of length, was used). Dissection of artery wall was
performed by vessel scissors not in transverse direction but
slightly oblique, at small angle, allowing a better visualiza-
tion of blood vessel lumen. Catheter insertion depth - 6-8
cm. To this depth it was fixed by ligature under the blood
vessel. The catheter was stayed in the artery for 7-8 days.
Intra-arterial infusions were carried out in the morning and
evening; therapeutic agents for arterial infusions: broad-
spectrum antibiotic (Rocephin and its analogs), Heparin
(for each infusion 1000-1500 units of dilute salt in 5 ml
of physiological solution). Heparin was given before and
after antibiotic therapy.

For effective detection of conducted vascular therapy,
dopplerography of external carotid artery, its branches and
supratrochlear artery was performed.

Results and their discussion. Dopplerography of supra-
trochlear artery, which is a branch of internal carotid artery,
was performed to detect the effect of therapeutic agents,
introduced into external carotid artery, on internal carotid
artery. Doppler apparatus produced by TOSHIBA APLIO
was used.

According to the literary data [6,8,9], an important indica-
tor of both microvascular and macrovascular functioning
is blood flow velocity that is stipulated by the changes in
blood rheology. Dopplerography is non-invasive method
for blood flow investigation.

After surgical treatment of facial bones and catheterization
of external carotid artery dopplerography was carried out.
Blood flow in external carotid artery, its branches (types,
temporal) and supratrochlear artery was studied. Actually,
the patients were healthy individuals injured in car ac-
cidents or fall from a height (at house-building). Like the
literary data [3,8,11], in our cases reduction of blood flow
in parallel to the decrease of blood vessel diameter was
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Table. Infusion of therapeutic agents in external carotid artery and its dopplerographic control

Average blood flow rate
on the right and left sides

Counter position

Name of artery for artery location

Prior to arterial infusion of
therapeutic agents

Immediately after arterial
infusion

Right Left

Right Left

Before entering the parotid saline
gland artery behind
of mandibular angle

External carotid
artery

30-50 cm/sec | 35-57 cm/sec

35-70 cm/sec | 40-75 cm/sec

At mandibular edge, at anterior

Facial arte e
y border of masticationmuscles

30-45 cm/sec | 32-50 cm/sec

30-65 cm/sec | 38-70 cm/sec

1 cm anterior and 1 cm inferior

Temporal artery to ear halix

28-48 cm/sec | 30-52 cm/sec

32-65 cm/sec | 38-67 cm/sec

On closed eyes, 0.5 cm inside
from eye socket angle, a beam is
directed towards upper wall
of eye socket

Supratrochlear
artery

28-28 cm/sec | 30-32 cm/sec

26-30 cm/sec | 30-32 cm/sec

observed as well. According to our data, blood flow veloc-
ity in external carotid arteries in average was 35-50cm/sec,
it was less for facial and temporal arteries - 30-35 cm/sec
but in supratrochlear artery — 26-28 cm/sec, respectively.
According to the Dopplerography data of external carotid
artery and its branches prior to arterial infusions of thera-
peutic agents, blood flow asymmetry between the right and
left sides was observed in all cases - it was always greater
on the left side.

According to the authors [3], anatomical features of car-
diovascular system caused the mentioned fact. According
to our data asymmetry was observed as at the moment of
intra-arterial infusion and as well as after infusion. One of
the main parameters, characterizing blood vessel condition,
is its reactivity, i.e. response to the influence of various fac-
tors, which cause blood vessel dilatation or constriction [5].
Dopplerographic study conducted right after administration
of therapeutic agents (antibiotics, heparin) in external ca-
rotid artery showed sharp increase in blood flow in external
carotid artery and its branches. No significant increase in
blood flow was revealed in supratrochlear artery (2 cm/
sec increase was fixed only in 3 cases). According to this
fact therapeutic agents were seen only in external carotid
artery and its branches (Table).

At arterial infusion of therapeutic agents, dopplero-
graphic data of blood flow gradually returned to base-
line values within 30-40 minutes. Surgical treatment of
severe concomitant craniofacial traumatic injuries was
carried out successively on different components of the
injury. According to the priority of injuries neurosurgi-
cal interventions were performed in the first place —
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reconstruction and stabilization of fractures of frontal
and skull base anterior parts and treatment of traumatic
injuries of brain and dura arachnoid mater. The next step
of surgical treatment included reconstruction and stabi-
lization of middle facial zone. At the same stage, after
surgery, sanitation of possible infection sites (accessory
sinuses of the nose, gangrenous teeth) in maxillofacial
area and catheterization of external carotid arteries for
infusion of therapeutic agents were performed.

In our cases, after neurosurgical and maxillofacial sur-
geries, no deaths were reported. On the background of
facial bone open fractures and concomitant craniofacial
traumas no inflammatory complications were observed
even in the patients who had basic inflammation pro-
cesses of accessory sinuses of the nose and oral cavity.
Healing of facial bone fragments was performed by
primary osteogenic type with maximum functional and
aesthetic results.

According to the obtained results and data can be concluded
that intra-arterial infusions, for the first time used in treat-
ment of craniofacial concomitant traumatic injuries, is an
effective method for prevention and treatment of inflamma-
tory complications ensuring strong and timely healing of
fractured fragments because of microcirculation improve-
ment at the injured areas.

Dopplerographic studies of external carotid artery and its
branches objectively indicate to the improvement of blood
flow and consequently, stimulation of microcirculation as
a results of intra-arterial infusions at traumatic injures of
facial areas.
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SUMMARY

INTRA-ARTERIAL INFUSIONS AND DOPLEROGRAPIC CONTROL
FOR COMPLEX TREATMENT OF UPPER AND MIDDLE FACIAL ZONES,
CONCOMITANT WITH TRAUMATIC CRANIOCEREBRAL INJURIES

Lagyvilava G., Gvenetadze Z., Gibradze E., Danelia T., Gvenetadze G.

Tbilisi State Medical University, Direction of Surgical Stomatology,
LTD “High Technology Medical Center - University Clinic”, Georgia

Maxillofacial traumatic injuries concomitant with cranio-
cerebral trauma are still considered as an actual problem
in emergency medicine. For this category of patients one
of the dangerous and severe complications is development
of inflammatory process in the injured areas. Fracture
lines of upper and middle facial zones pass through the
accessory sinuses of the nose, maxillary/upper dental arch
area and are considered to be open and infected fractures.
Combination of these fractures with craniocerebral injuries
and especially, with open traumas creates predisposition
for development of inflammatory processes in CNS that
can result in heavy outcome. 29 patients (among them
S-females and 24 -males) with severe and open craniofacial
fractures were observed by the authors. For prevention of
inflammatory complications in complex treatment of the
patients, intra-arterial infusions of therapeutic agents (wide
spectrum of antibiotics, Heparin) were used for stimulation
of reparative regeneration in fractured fragments of facial
bones. After the main surgical interventions (neurosurgery,
surgery of facial bones) sanitation of infected centers (ac-
cessory sinuses of the nose, oral cavity) and catheterization
of external carotid arteries through the temporal arteries
were performed. According to the severity of the trauma
and its preferential localization, catheterization of carotid
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arteries was conducted unilaterally (12 cases) or bilater-
ally (17 cases). Insertion depth through femoral artery
was 6-8cm. Catheter was stayed in the artery for 7-8 days.
Intra-arterial infusions were carried out in the morning and
evening. Therapeutic agents for arterial infusion included:
antibiotic (Rocephin and its analogues), Heparin. To deter-
mine the effectiveness of vascular therapy dopplerography
of external carotid artery, its branches and supratrochlear
artery was performed. Dopplerography of supratrochlear
artery, which is the branch of internal carotid artery, was
conducted to detect the impact of therapeutic agents, ad-
ministered in external carotid artery, on the internal carotid
artery. During the treatment of complicated concomitant
craniofacial injuries in a sequential order, development
of inflammatory processes was not observed even in the
patients with basic inflammatory processes in accessory
sinuses of the nose. After infusion of therapeutic agents to
external carotid artery, dopplerographically, sharp increase
in blood flow in main artery and its branches, indicates to
the stimulation of microcirculation that serves as a guar-
antee for osteogenic type healing of fractured fragments.

Keywords: maxillofacial trauma, craniofacial injuries,
surgery, intra-arterial infusions, dopplerography.
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PE3IOME

BHYTPUAPTEPUAJIbHBIE HHO®Y3UHU U JOII-
IJIEPOTPA®UMYECKHUN KOHTPOJIb B KOM-
IJIEKCHOM JIEYEHUM TPABMATHUYECKHUX
MOBPEKJIEHVUM BEPXHEW U CPEJHEM 30HBI
JIMIIA, COYETAHHBIX C TPABMOJ I'OJIOBBI

JlareuaaBa I.H., I'eeneranse 3.B., I'mopanze E.O.,
Jauneaua T.P., I'Beneranze I.3.

Tounucckutl eocyoapcmeentbitl MeOUYUHCKUL YHUBepCU-
mem, Hanpagienue xupypeudeckou cmomamonozuu, OO0
“Ilenmp 661COKUX MEOUYUHCKUX MEXHON02Ull - YHUBepcu-
memckas KAuHuka ", 0enapmamenm YenoCmHo-1uyesoll
xupypeuu, I pysus

[Ton HaOrOMEHNEM HaXOMUITUCh 29 OONBHBIX (5 )KSHIITUH,
24 MyX4YUH) C TSHKEIBIMH YePerTHO-JIUIEBBIMU TTOBPEK-
JICHUSAMH. B KOMITZIEKCHOM JICUCHNHU 3THUX OONBHBIX IS
MPOGMIAKTUKN M JICUECHHSI BOCHAINTEIBHBIX OCIOXKHE-
HUH, CTUMYJISILUU PENapaTUBHOM pereHepauuu B 30HaX
nepesoMa MpUMEHEHbl BHyTpHapTepHaabHble HHPY3UH
JIEKAPCTBEHHBIX CPE/ICTB (AHTHOMOTHKH ILIHPOKOTO CIIEKTPa
NIEHCTBHSA, TETApUH).

[Tocme 0OCHOBHOTO OTEPaTHBHOTO BMEMIATENBCTBA (HEHPO-
XHPYPrudecKoe, Ha JIMIEBBIX KOCTSX ) MPOBOJMIIACH CAaHAIINS
MH(UIIPOBAHHBIX 09aroB (IPUIATOYHBIE [TA3yXH HOCA, POTO-
Basi IOJIOCTB ), KAaTETEPH3aLIksl HAPYKHBIX COHHBIX apTepHil U3
BHCOYHBIX apTepuil. C y4eToM TSHKECTH 1 IIPEUMYIIECTBEH-
HOM JIOKaJIM3aIlii TPaBMBI TIPOBEACHA OTHOCTOPOHHSS (12
ciTy4yaeB) WM OBycTOpoHHsA (17 ciaydaeB) KareTepu3amms
HapY)KHBIX COHHBIX apTepuil. [TyOMHa BBemeHMs KareTepa
13 BICOYHOH apTepuu coctaBuna 6-8 cm. Karerep ocraBaics
B apTepun 7-8 nHeil. BHyTpuapTepransHple HH)Y3HH 0Cy-
IIECTBIBUINCH YTPOM U BEIEPOM.

s onpenenenus 3¢ hpekTHBHOCTH POBEICHHON COCY/IH-
CTOH Tepamuy Mpou3BeIeHa JoNIIIeporpadus HapyKHON
COHHOM apTepuu, ee BeTBEH M HAA0IIOKOBOH apTepHH.

HpI/I YKa3aHHOM TTOCJIEAOBATEIIBHOM JICUECHUN TSHKEIIBIX
COYCTAaHHBIX YCPEITHO-JINIEBBIX TPABM BOCIIAJIUTEIBHBIC
OCJIO)KHEHHSA HE OTMEYATINCH JAXKE Y TEX IMAIlMEHTOB, KO-
TOPBIE UMEIIN (1)OHOBBIC XPOHUYIECKUE BOCHAIUTEIIBHBIC
3a00J1eBaHNUs TIPUAATOYHBIX MTa3yX HOCA WM ITOJIOCTH PTa.

ITocie nHdy3un IeKapCTBEHHBIX CPEACTB B HAPYKHYIO
COHHYIO apTEpHIO, IONMIEPOTrpapUIeCKn pETUCTPHUpPYE-
MO€ MOBBIIICHIE KPOBOTOKA KaK B OCHOBHOH (HApYKHOH
COHHOI), TaK U B €€ BETBSIX yKa3bIBACT HA CTUMYJISIINIO
MUKPOLMPKYIALNNA B 30HAX IEPEIOMOB JIUIEBHIX KO-
CTEH, YTO SIBJISIETCSI FApPaHTOM OCTEOT€HHOTO CPALICHHS
MIEPEIIOMOB.

20

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

Mgboydy

06H®SOFJN0g@0 0689bos s M@ OMYMSGo-
9o JobG@meo baboli bgos s dygs bmbgdols
05305 AMogdolimsb dggmmgdygmo sbosbgdgdols
333 gJly@ 839Mbosgrmdsdo

& 30535, 339693 5dg, §. 06O 5dg, 0. @sbgenos,
d- 53969699

ndoarobols Labgardfogm bsdgwoiobm ¢boggdbodg-
A0, Jodg@a0g@o EmIs@menmaools Jodo@mgen gds;
3L “do@ogno Ladgooiobm Ggdbmemaogbdols (396~
B®0 -boybogg@lbodgdm gewobogs”, LoJoGmggenm

Jogo-Ggobols Asgdolneb dgyu@egdymo  ydo-
Lobols Josdml B@sgdygmo sbosbgdsbo wmglisg
@hgds poEsgrgogmo  dgro3obol @ gom g
3O 935 .

05330039600 J39d 0dgmagdbmes Jogms-babols ddody,
oo Jm@gbogmdom 29 sgodymego (5 Jogno, 24
353535(30). ogoEdgmams 3md3a by d39@bsanem-
d5do sbmgdomo yodmy gdgdols 3dmRoas@ogob,
Loboli dgangdol dmbo@gb @@sadgb@gddo @gds-
o300 M93969Go300L  LEodgmsgoobmgols
20dmygbgog@o ogm bodg@bognm Lsdgoegdgdols
(BoBmm 13gJB®0l sbBodom@ o 9d0,3g35@M0bo) 0b-
BBSO A gH0 gm0 06xygbos.

dJoMomoo Mm3gAoEogmo hotgggdols dgdogy Bom-
©gdmEs 0689J3og®o  3gdgdol Lobsios, podgms
Lbodogng  s®GgMogdols gomg@g@odbogos boggm -
@ols sMAgM0gdosb ©obosbgdol Loddodols s
930058 9bo  gmgomobsizool dobgegom. Lsdogng
SOBJH0go0l  3omgBgmobozos ho@odgdbymo ogm
@odb@ogo (12 dgdmbgggs) ob m@dbGogsw (17
‘dgdmbggge) Loggomdwol s@FgM00©sb gomg@gmol
‘dgygobol Low@dg - 6-8 1id, Jomg@dgdo sOF @050
@bgomes 7-8 g, 0bG@ssGAgO0 gm0 0bgybos
bo®Gogmegdmes oasl s Lomsdml. s®@g-
®057o dgloggebo dgwo30dgbBol ‘dgdomagbermdsdo
‘dgoms SbEodom@ogo ©s 3g3s@oabo.

ho@omgdyao mgmsdool g939d@gdmdols Jguslgdols-
030l BodEgdms asMgms Ladogng sOFgM00ls
©s dolo Am@ol - dombgos sOFgMHo0l (‘dopboms
Laodogng o®@g@ool Gm@o) wmdag@ma@sgos.

530™MAgool dog®  Jogns-Loboli ddodg dg@{ydyemo
©ob05b96960L @b dbymo ®msbdodpgz@mdom
d390bogmboliols sbmgdomo 3MmiEglgdom aom-
0 gdsls sEa0eo 5@ dJmbos 03 sgodygmegddoi
30,3053 5@9b0dbgdbmes Fmbydo sbmgdbomo 3@m-
39bgoo 3bgodols sbsds@d w9 do.



GEORGIAN MEDICAL NEWS
No 2 (251) 2016

Lodgg@bogm  Lodygomgdgdol aodgms Ladogng
>R gMosdo 0bgybool Igdpgy M@ gdma®ago-

A0 d3390050 asdmbs@dyamo Lolbenol bsgowols
33oBgds MMam@ 3 doGomse sSOA MH0sdo,0lg ol

B™Agodo Jogmomgdls babols dgengdols dm@gbognm-
d0ls 9669630 dogOmEod 3gesiools bLEodygmsiosby,
o3 dmbs@gbo g@MopdgbBgdol Ml gmagby®o
Bo30m dgbm@3go0l aoMsbBosl Fomdmomeqbls.

YOO®EKTUBHOCTDb OPUTMHAJBHON KOMIIJIEKCHOM HEMPOITPOTEKTOPHOM
CXEMBI JIEYEHUS NEPEJHENA NIIEMUYECKON ONNTUYECKOM HEMPOIIATUH
B 3ABUCUMOCTH OT YPOBHSI APTEPHAJIBHOI'O JIABJIEHUS

Bbe3nerko I.A., 2Mapreiniok JI.H.

Xapokosckuil nayuonanbhblil Meouyunckull ynusepcumem, *Boicuiee 2ocyoapemeenioe yuebroe 3aeedenue
«Ykpaunckas meouyunckas cmomamonocuveckasn akademusy, [lonmasa, Yxpauna

[epennss nmemmdeckas onrrdeckas Heripornarus (ITMOH)
SIBJISIETCS. OTHOM M3 OCHOBHBIX TPUYHMH HAPYIICHUS 3pESHUS
1 CIICTIOTH y JIFOTIEH CPEeTHEro M MOKHIIIOTO Bo3pacTa [2,4].
[MMOH Bkirowaer B cedst HapyIIeHHE KPOBOTOKA B 3aHUX
KOPOTKUX IIMIHAPHBIX apTeprsx [4,5]. B marorenese [IMOH
OOJBIIMHCTBO aBTOPOB NPUICPKUBAIOTCS TeMOANHAMUYIE-
CKOM TEOpUH COCYAHMCTOM HEOCTATOUYHOCTH 3PUTENBHOIO
Hepaa [ 1-3]. OCHOBHBIMY IPUYHMHAMH, BETYIIIMMH K HapyIIle-
HHIO KPOBOOOPAILEHHS B COCYAAX, MUTAIOIINX 3PUTEIIBHBIN
HEPB, SIBIIIOTCS (PyHKIMOHAIBHBIE PACCTPOICTBA, T.€. CTIa3Mbl
[5,7] 1 cTeHO3 MITH OKKITIO3HsL, BEI3BAHHBIC OPTaHMICCKUMU
M3MEHEHHSIMH aTEPOCKIIEPOTUYECKOTO HITH BOCTIAJIUTEITBHOTO
xapaxrepa [8]. [Tpr 3ToM HaONMFOIArOTCS PEIyKIHS KPOBOTOKA,
CHIDKeHHE TIep(py3MOHHOTO JaBICHUS W JUCOANaHC MEKITY
nepy3MOHHBIM JABJICHUEM U YPOBHEM BHYTPHIVIA3HOTO
JaBleHys. Pe3yibTaToM MOJKET SIBUTHCS] HE TOJIBKO HIIIEMUS
TOJIOBKH 3PHUTEILHOTO HEPBA, HO 1 MPETAMUHAPHOMN, JIaMH-
HapHOMU, PETPOJIAMUHAPHON YacTel 3pUTEIbLHOIO HEPBa,
a TaKke MePUNANIUTLIPHON O0IACTH M BCEH COCYIHCTOM
obomoukw rm1a3a [8,9,11]. B neqennu [TMOH cnexyer 06-
paruTe BHUMaHHE Ha Hedpomporekiyio [8,10]. Tepmun
CHEHPONPOTEKIUS TPHUIIEI U3 HEBPOJIOTHH, MOA HUM
MTOHUMAIOT MEPONPUSTHS, HapaBICHHBIC HA TPEAOT-
BpaIeHUE KACKa/a PEaKIMi, BBI3BIBAIOIINX MMOPAKEHNE
HelipoHoB [7,8]. ObcienoBaHne MANMEHTOB C MepeIHEH
HIIEMUYECKON ONTUYECKOW HEWpOIaTHel BBISBUIO HH3-
kui 3¢ exT oT cTaHmaPTHOTO Kypca KOHCEPBATHBHOTO
nedeHus, 6oee Toro, y TaKWX IMareHToB B 6oiee 60%
ciydaeB [IMMOH Bo3HmKana Ha MapHOM I7Ia3y B TEUCHHE
roja mocie nedrora 3a00eBanus.

HVcxonst n3 BBIIEU3I0KEHHOTO, ENBI0 JAHHOTO HCCIIe-
JIOBaHUS SBUJIACH pa3padoTka U oreHka 3(pdekTnBHOCTH
OPHUTHHAIEHON HEHPOIIPOTEKTOPHON CXEMBI JICUCHHSI OOITb-
HBIX [IEpEeJHEN NILIEMUUECKON ONTHUECKON HepoiaThel B
3aBUCHMOCTH OT YPOBHSI apTEPHAIBHOTO JaBICHUSI.

© GMN

Marepuan u metoabl. O6cnenoBaHo 58 00IBHBIX (65 11a3)
I[INOH. BonbHble pa3neneHsl Ha e rpynnsl: B I rpymnme
(38 GompHBIX - 38 1a3) McnoNb30BaHa pazpaboTaHHAS
HaMU OpUTHHAJIbHAs CXeMa JICYCHU IIepeHel nieMunye-
CKOM onTHYecKol Helpomnatuu. I'pynmna pacnpenensiiach
10 YPOBHIO apTEPHAIIEHOTO JIaBJICHNUS Ha 3 IO PYIIIIBI — C
HopMasibHbIM A1, runepronuei I-11 ctagum u runotoHuen.
II (koHTpONBHYIO) TpynIy coctaBmwin 20 GonbHBIX (27
1a3), KOTOPBIM ITPUMEHSIIACH CTaH/lapTHAsI CXEMa JICYESHHSI.

IIpu paspaborke opuruHanbHOM cxemsl JedeHus [TMOH
MCIIONIb30BaHa CXeMa JICUCHUS NILIEMHYECKHUX 3a00JIeBaHNH
MO3ra, IpeyIoKeHHas 1 paspadborantas benennuenbiv 1.0.
M COABT. (3aIIOPOKCKHUIA TOCY/IapCTBEHHbBIH MEANIMHCKUHI
yHuBepcutet, [opojickas kinHUYecKas OOJbHHIA JKC-
TPEMaJIbHOH M CKOPOW MeAMIIMHCKOM momoiu Ne5),
YUYUTHIBAIOIIasl MCHOIb30BAaHUE NPSMON U HENpsIMOHU
HeliponpoTeku. ba3oByro HEHPONPOTEKTOPHYIO CXEMy
JIOTIONTHWIN 0(TaIbMOJIOTHYECKIUMH TIperapaTraMy, Ha-
MPaBJICHHBIMU HA KOPPEKIMIO BHYTPUIJIA3HOTO JAAaBICHUS
(BI'’l) n nepdy3nOHHOTO JIaBICHUS 3pUTEIBHOIO HEPBa.
B kadectBe HEHWpOTPONHOro (hakTopa TOJOBHOIO MO3ra
(brain-derived neurotrophicfactor, BDNF) npumensiu
MHOTOKOMITOHEHTHBIH Ipenapar KOPTeKCHH, COAEpKaIUil
ecTecTBeHHBIC (pakTOphI Heliporenesa. C Hemblo yiryulie-
HUSI PEOJIOTUYECKHUX CBOMCTB KPOBM NPUMEHSJICS aHTU-
KoaryJstHT — puBapokcaban (Kcapenro) Beicokoecemnek-
TUBHBIH psIMON HHrUOUTOp (hakTopa Xa, KOTOPBI UMEET
JIOCTAaTOYHO BBICOKYIO OMOJOCTYITHOCTb IPH I1EPOPaIbHOM
MIPUMEHEHNH U B TO XK€ BPEMsl HE BIIUSIET HAa TPOMOOLIUTEI.
W3 cpenctB nepBUUHON HEHPONPOTEKIUU UCIIOIB30BAIN
AQHTarOHNUCTHI MOTEHINAI3aBUCHMBIX KaJIbIIMEBBIX KAHAJIOB
L-THma - mpou3BOHBIC TUTHIPOIUPUANHA — HUMOHUITUH
(an¢enunun). Ansgaran P (OpuMoHHIMH) TPUMEHSIICS C
LEJIBI0 HE TOJIBKO CHMYKEHUSI BHYTPUIVIA3HOTO JaBJIECHUS,
HO U KaK HEHPONPOTEKTOPHOE CPENICTBO.
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Tabnuya 1. Opueunanvras cxema nederus: nepeonell UeMUdeckoll Heuponamuu

IIpenaparsbr:

Jo3a, kpaTHOCTH BBeJleHUSA:

CpOKﬂ NPUMEHCHMUSA:

L

Ipsimvle neupoyumonpomexmopbi.

1.bnokaropsr Ca2+ xaHaloB:
Hudenumua 10 wr,
Humonunuu10 Mr

ITo 1 Tabnerke per os 1 pa3 B CyTKH

MuHNManbHBI Kype
oT 2 Hexeab 10 1 Mecsia

2.Anraronnctsl NMDA perentopos:
Hepaxcon 500 mr

ITo 1 Tabnerke 2 pa3a B CyTKH

MunumanbsHbIN Kype 45 nHei

ITapabyns0apro 0,5 mu 1 pas/cyr.
Conepxxumoe (hakoHa pacTBOPSIOT

3. BNDF dakrop:
Koprekcun 10 mr

4.Anbgaran P, OpuMoHnIMHA TETPAT
1,5 mr/mia, xarum riasasie 0.15%

B 1-2 mMa 0.5%
npoxkanHa (HoBokanHa) uiau 0.9%
pacTBOpa HATpPUsI XJIOpHIA

I/IHCTI/IJ'[J'ISIHI/II/I B KOHBIOHKTHBAJIBbHYIO
MOJIOCTH 1o 1 Karie 2pasa B ACHb

pactBopa| MunumansHsiil kype 10 -14 gueit

MuHuMaIbHBIA Kype 1 Mecsn

1L Henpsamas netiponpomexyusi

5.AHTHOKCHIAHTHI:
OxroBaT KoMIUTUT 911 mr

o 1 Tabnerke | pa3 B cyTKH BO
BpeMs TpreMa MUIIH

MunuManbHbIi kKype 1 Mecsin

6.AHTHOTIPOTEKTOPHI,
AHTUTHUIIOKCAHTBI:
Mexkcunon, 5% pacTBop B ammyjax
1o 2 mi

BHyTpHuBEeHHO KanenbHO B 103€
200-300 mr nepBble 2-4 1HS, 3aTEM
BHyTpuMbIe4dHo 1o 100 mr 3 pasa B
neub 10-14 nnei

MuHHMaTBHBIA KypC B YCIOBUSIX
cranmonapa 10-15 nueit

111 Tonuueckue npenapamsol

[Mapabymsbapro 0,5 M 1pa3 B cyTkn

7.JlexcameTazoH 4 mT o 10 mueit
B TIOPa)KEHHBIN T1a3
8.Kcapenro (puBapokcaban) 1 Smr 1 pa3 B CyTKH BO BpeMsI €/1bI 30 nueit
B noarpynme ¢ HU3KUM apTepHaIbHBIM JaBICHHEM (TH- 05
noToHus1) Gokaropsl Ca2+ KaHAIOB He MPUMEHSITH, TAK Kak o g —+—Vis NAD Lrp
cpesHee apTepHanbHOE AaBieHne >90 MM.PT.CT ABJIAETCS 5 035 Vs 1AD I
o 2 03 =d—=Vis |AD 11p
MIPOTHBOTIOKA3aHUEM K ITPUMEHEHHIO TAHHOH TPYTITIBI ITpe- 5 o0as /‘// /'/./ ‘i ap 5
o o & —r=Vis D by
naparoB. D (eKTHBHOCTH pa3paboTaHHOW OPUTHHAIBEHOM £ 02
p i) pasp p E ois '/ g __ ——Vis 1AD 21p
CXEMBI JICIEHUsI OIIEHUBAIN MO COCTOSHUIO 3PUTEIBHBIX SRR I A Vs 1AD 21

¢yHKINi (0cTpOoTa 3peHHs, MOJNE 3PEHUs), TaHHBIX Of-
TaTbMOCKOIINH, ONTHYECKOW KOTEPEHTHOH TOMOTpadu,
u cyTouHbIX konebanwiit BI'/], A/l n mepdy3noHHOTO 1aB-
JICHUS B IMHAMHUKE.

Pe3yabTarsl M ux odcy:xaenne. OcTpora 3peHUs B IOpa-
YKEHHBIX Ta3ax B rpymre 6ompHbIx [TMOH, xoTopsmv nipr-
MEHSUICS pa3paboTaHHBIN HAMH KypC JICUSHHS YITydIIIanach,
B cperHeM, Ha 0,09+0,02 Ha 5 1eHB JICYSHUS U CITY CTS MECSIIT
TIOCIIe TIPOBEICHOTO Kypca Tepariy COCTaBIIIa, B CPEIHEM,
0,3+0,05. B rpyrme KoHTpoIs Ha 5 IeHb CTaHAAPTHOTO Kypca
TepaImy OCTPOTa 3pEHHS COCTaBmIIa, B cpeaem, 0,07+0,02,
a CITyCTsI MECSI] ITocIIe TipoBezieHoro srederus - 0,1+0,02, ato
Ha 0,2+0,02 MeHsbIIIe, 9eM B OCHOBHOH TpyTITIE.

JlnHaMyka M3MEHEHHH CpeIHUX 3HAYCHUH KoleOaHUi
OCTpPOTHI 3pEHUSI B OCHOBHOM M KOHTPOJBHOU TpyIIax B
MOPAXEHHBIX TJIa3axX, Pa3AeICHHBIX 10 YPOBHIO CPEHETO
apTepHATIBHOTO JABICHNS HA 6 TIOATPYIII, TIPECTABICHbI
Ha puc. 1.
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1 mems 5 neHn 10 mem 30 memn

Puc. 1. Juuamuxa usmenenuil cpedHux 3naverutl Kkoneoa-
HULL OCMPOMbl 3peHUs 8 OCHOBHOU U KOHMPOTLHOU SPYNNax
8 3A8UCUMOCU OM YPOBHA CPEOHe20 apmepuaIbHO20
oaesnenus

Kak criemyer 13 1aHHBIX, TPEACTaBICHHBIX Ha pucC. |, mo-
TPYMITBI C HOPMAJIBHBIM YPOBHEM apTEPHATBHOTO JABICHNS
KaK B OCHOBHOH, TaK M B KOHTPOJIbHOHM TpyIIIax UMEIOT
Hanbosee BHICOKHE MTOKA3aTeIN OCTPOTHI 3pEHNUS B TUHA-
MHKe. B 0CHOBHOI rpynme ocTpoTa 3peHus OBLICUIIACS,
B cpenneM, Ha 0,3+0,04 oT ucxonHsIX JaHHEIX Ha 30 AeHB
TI0CIIE TIPOBEICHOTO JIEUEHHNS], COOTBETCTBEHHO B KOHTPOJIb-
HOW TpymIle OCTPOTa 3PEHUSI MOBBICHIACH, B CPEAHEM,
Ha 0,1+0,04 OT MCXOMHBIX NAaHHBIX B IOATPYIIIIE C HOP-
MaJbHBIM YPOBHEM apTepuanbHoro maBimeHms (N=<120-
130 mm.pT.cT. W/mmu <80-85 MM.pT.cT.). Hammenpmme
pe3yabTaThl YITyUIICHNUsI OCTPOTHI 3PEHHS OTMEYAIOTCs B
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MOATPYIINAX CO CHUKEHHBIM apTepUATbHBIM JTaBJICHUEM.
Tak, B OCHOBHOH IpyIIe OCTPOTa 3pEHUS NOBBICUIIACD,
B cpeanem, Ha 0,24+0,03 oT UCXOAHBIX JAaHHBIX, COOTBET-
CTBEHHO, B KOHTPOJILHOM TpyTIe OCTPOTa 3PEHUS MMOBBI-
cunack, B cpenneM, Ha 0,02+0,01 oT MCXOMHBIX JaHHBIX
B TMIOATPYIITIE CO CHUKEHHBIM apTepPHAbHBIM JIaBICHUEM
(<120 mm.pr.cT. w/nim <80 MM.pT.CT.).

JluHaMuKa U3MEHEHUN CPEJHUX 3HAYCHUI OTKJIOHEHUS
[I0pOora CBETOBOW YYBCTBUTEJIBHOCTU B II0JIE 3PEHUS Y
narueHTos ¢ [IMOH B rpymnmne ¢ opurnHanbHON HOBOI
CXEMOI JICYEHUsI U B IPYIIIE KOHTPOJIS, Pa3Ac/ICHHbIX Ha
MOJArPYIIIBI B 3aBUCUMOCTU OT YPOBHS apTEpHaJbHOIO
nasneHust (6 moarpymm) Ha 1, 10 u 30 1HU 00cIenoBaHUs
IpejCTaBlIeHa Ha pucC. 2.

=—#=—1rplnoarp

=1 rp 2 noarp

==fr=1rp 3 nogrp

e rp 1 nogrp

e 2 TP 2 NOATP

2rp3nogrp

1 geHe 10 geHe 30 geHe

Puc. 2. Jlunamura usmenenuti cpeOHux 3naueHutl Omrione-
HUSL NOPO2A C8EMOBOTL UYEBCMBUMETLHOCHIU 6 NOJIE 3PEHUS.
y OONLHBIX OCHOBHOU U KOHMPOILHOU SPYNI

Kak crenyet u3 puc. 2, y ucciaeayembix 6oibpHbIX [ u 11
TPYII IOPOTOBasi YyBCTBUTEIBHOCTh CETYATKU IEepes
JIeYeHUEM CHIDKEHA Oosiee 4eM B 6 pa3 M COCTABIACT, B
cpennem, 12,25-12,26 dB. B I rpynne B noarpynme c
HOPMaJIbHBIM apTepuaibHeIM aaBieHueM (I moarp.)
MOPOroBas 4yBCTBUTEIBHOCTh CETYATKU YBEJIUYUIACH
HaunboJiee BHIPaKEHHO 110 CPAaBHEHHIO C MOJATPYTIIIAMHU C
BBICOKHUM U HU3KHUM JIaBIGHUEM U CITYCTs MECSI[ Iocie
NPOBEJICHOTO JieueHus cocraBmia 6,68 dB mo cpas-
HEHUIO ¢ MCXOAHbIMH pe3dynbratamu (12,24dB). Hau-
MEHbIIIME TT0Ka3aTe I 3aQUKCUPOBAHBI B TOJTPYIINE CO
CHIKEHHBIM apTepuanbHbIM aasineHueM (I rpynma, 111
noarpymmna) - B cpensem, 10,67 dB B cpaBHeHuu ¢ ucxon-
HBIMH Pe3yJabTaTaMH, KOTOPbIE COCTABIISAIH, B CPEAHEM,
12,67dB. B rpynmne koutpois (Il rpynmna) B noarpymnmne
C HOpMaJIbHBIM apTepuanbHbIM gaBieHueM (Il rpynmna, I
MOJTIP.) HOPOTroBasi YyBCTBUTEIBHOCTh CETYATKHU TaKkKe
yBeNIM4YUIach Haubosiee BBHIPAKEHHO MO CPABHEHHIO C
MOATPYMIIaMU C BBICOKUM U HU3KUM JaBJIEHHEM U COCTa-
BUJIA CITYCTSI MECSIIL ITOCJIe MpoBeieHoro JieueHus 7,54dB
110 CPaBHEHHMIO C UCXOAHBIMHU pe3ynbratamu (12,57dB).
HaumeHnbiine noka3zareiu 3aMKCHPOBaHBI B MTOJTPYIIIE
CO CHI)KCHHBIM apTepuayibHbIM naBieHueM (II rpynmna,
III noarpymnma) - B cpennem, 11,11 dB no cpaBHenwuro ¢
ucxoaHbIMu pesynbraramu (11,78dB).
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JlMHaMuKa U3MEHEHHS CPEJHUX 3HAUYEHUU COCTOSHUSA
TOJIILIMHBI CJI0S HEPBHBIX BOJIOKOH CETYATKH B JUCKE
3puTenbHOro HepBa y manuentoB ¢ [TMOH B rpymme ¢
pa3paboTaHHOI CXEMOil JICUCHUS M B TPYIIIC KOHTPOJIS B
3aBucuMocty oT ypoBHsi A/l na 1, 10 u 30 nau oGcneno-
BaHU MTPECTABICHBI HA puUC. 3.

155

145

=—g=1 rp lnogrp

=fi=—1 rp 2 NOArp

=gr=1 rp 3 noarp

=2 rp 1 noarp

=2 rp 2 NOATP

2 rp3 noarp

1 AeHb 10 geHe 30 aeHb

Puc. 3. Jlunamuxa usmenenus cpeonux 3uHavenutl Cocmost-
HUSL IOTUWYUHDBL CLOSI HEPBHBIX BOJIOKOH CEMYAMKU 6 OUCKE
3pumenvHozo nepea y nayuenmos ¢ IIHOH 6 ocnosnou u
KOHMPONbHOU 2PYNNAX

AHanu3 MUKpPOPETHHOMETPUUECKHUX TOKa3areseil cios
HEPBHBIX BOJOKOH CETYAaTKM JIMCKA 3pUTEIBHOTO HEepBa
B 3aBHCHMOCTH OT YPOBHS apTEpUaTIbHOTO JaBJICHUS TO-
Ka3aJl, 4YTO B OCHOBHOM I'PYIIIIE C OPUTMHAJILHOU CXEMOU
JieyeHHs HanboJee BhIPAXKEHHBIN OTEK PErUCTpUPOBAICS
B ITOATPYTIIE C MOHIKEHHBIM A/ 11 COCTaBIIAN, B CPEIHEM,
154 MxM. B rpymnne KOHTpoJsi cO CTaHAAPTHOM cxemoil
JieyeHHs HanboJsee BhIPAaXKEHHBIN OTEK PErUCTpUPOBAIICS
Takke B MOATPYMIE ¢ MOHIKEHHBIM A/l 1 cocTaBisi, B
cpeaneM, 153 mxMm. HanMeHee BeIpaskeHHBIN OTEK Kak B
OCHOBHOI, TaK U B KOHTPOJIbHOM I'PyIIIax B OCTPOU CTaAUU
3aMKCUPOBaH B MOATPYIIIaX C HOPMAJbHBIM YPOBHEM
AJl - 146 u 148 MKM, COOTBETCTBEHHO.

JAMHaMuKa U3MEHEHUS CPEAHUX 3HAYCHUU TOJIIIMHBI
CJIOS HEPBHBIX BOJIOKOH B MAaKyJIsIpHOM 30HE y maiu-
€HTOB B TPYIIE C pa3padOTaHHON CXEMOU JICUCHHS U
B rpynme koHtposs Ha 1, 10 u 30 nHu oOcienoBaHus
Mpe/CTaBICHHI Ha puc. 4.
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Puc. 4. JJunamura usmenenus cpeOHux 3Ha4eHul moauunsl

CI1051 HEPBHBIX BOLOKOH 8 MAKVIIAPHOU 30He Y NAYUEHMOE C
IIHOH 6 0cnogHOU U KOHMPOALHOU 2PYNNAX
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Tabnuya 2. /Junamuxa opmanvmockonuueckux nokazameneu y nayuernmos ¢ IIHOH
6 epynne ¢ npumMeHeHueM OpUSUHATLHOU CXeMbl JIeYeHUs U 68 2pYNne KOHMPOJis

1 nenn 10 nennb 30 nennb
Hpuznak (%) OCHOBHAasI OCHOBHasI OCHOBHasI
rpymna KOHTPOJIb rpynna KOHTPOJIb rpynna KOHTPOJIb

nuddysueiii orex JI3H 89,01 84,06 64,03 78,02 51,07 72,03
cexTopanbHbIi oTek JI3H 21,06 18,05 14,01 16,02 8,05 14,04
yactnyHas arpodus [[3H - - - - 54,04 78,5
IITPUX000pa3HbIe

KPOBOU3JIUSIHUS B 43,03 42,01 17,01 24,02 4,01 14,04
MEPUTIATTHIUIIPHON 30He

OTEK MaKYJIIPHO# 001acTu 87,01 86,04 67,01 81,06 23,04 38,04
CyXXEHHUE apTepHuil ¥ BeH 96,04 97,07 34,06 53,04 11,07 24,03

npumeuanue: /[3H - ouck 3pumenvHozo Hepea;
Paznuyus 8 CPeOHUX 3HAUeHUsX nokasamesel Heoocmogephslt, p>0,05

AHanm3 TaHHBIX MUKPOPETHHOMETPHYECKHX ITOKa3aTeneit
COCTOSIHUSI CJIOSI HEPBHBIX BOJOKOH CETYaTKH B Maky-
JSIPHOW 30HE BBISIBWII, YTO B OCTPOHM CTaauK Hamboiee
3HAQUMMBIH OTEK PErHCTPUPOBAJICS B NMEPHUOBEOISPHON 1
napa)OBEOJISIPHON 30HAX, B HO3AJIBbHOM 30HE W JIOCTHTAII,
B cpemaeM, 470 MkM, y Oonee 80% MarMeHTOB B OCHOBHOM
rpymme u 472 Mmxm y 81% - B KOHTpoNTbHOM. OTCIIOMKK HEH-
PO-DIUTENHST PETUCTPUPOBATUCH B 28% CTydaeB B OCHOBHOM
rpymne u 25% B rpymme KOHTPOMs. Y4acTKU KPOBOU3IHSHHI
JIaBaJIA ONITHYECKH HETaTHBHBIN A((EKT 1 CTPyKTypa ceTdarToit
000JIOYKH B 9THX 30HaX HE ONpe/elsiiach. YKa3aHHbIE JJaHHbIE
MHKPOPETUHOMETPHYECKHX [TOKa3aTelieii OTMeYalIich B TeHEHHE
niepBbIX 10 HEl B 00enx rpymmax. 3areM perucTpupoBaioch
CHIDKEHHUE oTeka 70 443 MKM B OCHOBHOM rpymie 1 70 470 MkM
B rpymre KoHTpoist. [ToBTropHO TpoBeieHHOe MccieioBaHNe
MECSIII CITYCTs TIOCIIE IPOBEICHOT O JISYEHHS! BBISIBUJIO CHYDKEHHE
OTeKa CJ1051 HEPBHBIX BOJIOKOH ceTyarky 10 340 MKM B rpymie ¢
OPUTHHAIBHOM cxeMoi neueHnst 1 420 MKM B IpyHIie co CTaH-
JIapTHBIM KypCOM JieueHHs], 4To Ha 2 1% GoIIbIIIe 0 CpaBHEHHIO
C OCHOBHOM TPYTIOH.

Kak cnientyer 13 TaOmmiis! 2, udyy3HbIH OTEK MCKa 3pUTeNTb-
HOro HepBa oTMedanicst B 89% ciy4daeB B OCHOBHOM Ipymrie U
B 84% B KOHTpPOJIEHOW IpymIle B MEPBBI J€Hb OOpaIeHHSsI.
[Mocre mpoBeIeHOTO JIedeH st OTEK AUCKA 3pUTENBHOTO HepBa
B OCHOBHOM T'pyTITie coctaBuil 64%, B rpytirie KoHTpodts - 78%,
4to Ha 14% Oorblite, yeM B rpyrre KOHTporst. OTek MaKyIsip-
HOW 00/1acTH B OCHOBHOM rpyTire oOHapykeH B 87% citydaes, B
IpyIIIe KOHTpoIts - B 86% cimyyaes. [Tocrie mpoBeneHoro ieueHust
OTEK MaKyJIIPHOM 00J1acTH BBISIBIICH B 67% CITydacB, TOTIa Kak
B KOHTPOJIGHOM IPpyMIie 3TOT MoKas3areb coctaBia 81%, 4uro
Ha 14% OorblIire, 4eM B OCHOBHOM Tpyririe. B 0CHOBHOI rpyriie
YacTHYHAas1 arpodist IMCKa 3pUTeNbHOTrO Hepsa Ha 30 JIeHb rociie
IPOBEJICHHOTO JIEUEHNsI OTMEYAIIach B 54% cITydaeB, TOI/Ia Kak B
IpyIIe KOHTPOJIS ITOT MOKa3areNb cOCTaBui 78%, uto Ha 24%
OorblIIe, 9eM B OCHOBHOM I'pyTIIIE.

Takum 00pa3oM MOJKHO CieSIaTh CIICYFOIIE BHIBOJIBI: HaH-
Oonee > heKTHBHBIE Pe3yIBTaThI Kak 110 ()YHKIIMOHAILHBIM,
TaK M M0 KIMHIYECKUM MOKA3aTeNsIM JIOCTUTHYTHI B PYIIIEe
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OOJIBHBIX, JICUMBIINXCSI IO OPUTHHAIBHOI cxeme. B oc-
HOBHOH rpymre quy3HbIH OTEK AUCKa 3pUTEILHOTO HepBa
ymenbImics ¢ 89% a0 64%, B rpymne KOHTpods - ¢ 84% 1o
78% cooTBeTCTBEHHO, 4TO Ha 15% Oosbile, 4eM B rpyrmre
KOHTpOJISl. B OCHOBHOI rpyrimne oTek Maky/sipHOH o0racTi
yMeHbIIICs ¢ 87% 10 67% citydaes, B TpyTie KOHTPOJIS - B
86% 1o 81% cooTBeTCTBEHHO, uTO Ha 14% OoMnblie, UeM B
OCHOBHOI Tpynrie. YactiuHast arpodust IUCKa 3pUTEIBHOTO
HepBa Iocje MPOBEJICHHOIO JIEYEHHsI B OCHOBHOM rpymre
oTMeuanack B 54% cirydaes, B TpyIIe KOHTPOJS 3TOT OKa-
3atesb cocTaBuil 78%, uto Ha 24% OoIbIile, YeM B OCHOBHOM

rpyrmme.

[TomyueHHbIe pe3ynbTaThl MO3BOJSIIOT CJIENATh BBIBOA O
Gonee BbICOKOH 3((EKTUBHOCTH pa3padOTaHHON OpUTH-
HaJIBHO CXEMBI JICUCHHS U PEKOMEHI0BAaTh €€ B KaUeCTBE
HEeHPONIPOTEKTOPHON CXEMBbI JICUeHNUS TIepeTHEN UllleMUYe-
CKOM OIITHYECKOH HelpornaTuu y OOJIBHBIX C apTepHAIbHOM
runeprensueii I-11 crenenu.
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SUMMARY

ORIGINAL PERFORMANCE INTEGRATED CIR-
CUITS NEUROPROTECTIVE LECHNIYAANTERI-
ORISCHEMIC OPTIC NEUROPATHY DEPENDING
ON BLOOD PRESSURE

!Bezdetko P., 2Martynyuk D.

Kharkiv National Medical University; %State Higher
Educational Institution “Ukrainian Academy of Medical
Dental”, Poltava, Ukraine

Anterior ischemic optic neuropathy (AION) is one of the
main reasons of vision disorders among middle-aged and
elderly people. During the examination of patients with
AION, we were interested by the fact of low efficiency
of the standard treatment course. Moreover, over 60% of
such patients underwent the development of AION on the
other eye during 1 year after the beginning of the disease.

The purpose of the given study is the development of ef-
ficient and original neuroprotection treatment scheme for
AION, depending on the arterial pressure rate.

We examined 58 patients (65 eyes) with AION, depend-
ing on the arterial pressure rate. The patients were divided
into two clinical groups. For the first group of 38 patients
(38 eyes), we used the original AION treatment scheme
developed by us. The group was divided into 3 subgroups,
depending on their arterial pressure rate: patients with
normal ap., patients with hypertension of I-II stages and
patients with hypotension. For the control group, the stan-
dard treatment scheme was used.

© GMN

The results received allow us to make a conclusion that
the original treatment scheme, developed by us, is more
efficient, and it can be recommended as a neuroprotection
treatment scheme for AION among the patients with arte-
rial hypertension of I-II stages.

Keywords: AION, arterial hypertension, intraocular
pressure, arterial pressure.

PE3IOME

IOP®EKTUBHOCTDb OPUTUMHAJBHOMN KOM-
IUVIEKCHOM HEMPOIIPOTEKTOPHOI CXEMBI
JIEUEHMS NEPEJTHEA NINEMWYECKOM OITH-
YECKOW HEMPOIIATUHA B 3ABUCUMOCTH OT
YPOBHSI APTEPUAJIBHOI'O JIABJIEHUS

Besnerko I.A., 2Maproiniok JI.H.

Xapvrosckuil HAYUOHATLHBIIL MEOUYUHCKULL YHUBEPCU-
mem, *Bvicuiee 2ocyoapcmeennoe yuebnoe 3asedenue
«Yxpaunckasa meouyunckaa cmomamonozuieckas akaoe-
musy, [lonmasa, Ykpauna

[epennss mmemmyeckas ontuueckas Hefipornarus (IIMOH)
SIBIISICTCS OTHOM N3 OCHOBHBIX NMPUYMH HAPYILCHUS 3pSHUS U
CJIETIOTHI Y JTIOZIEH CpeTHETo U MOXKHIIOro Bospacta. Oocneno-
BaHME MALUEHTOB C MepeAHEH NIIEMUYECKON ONTUYECKON
HeliponaTiei BBISIBUIO HU3KUH A(EKT OT CTaHAapPTHOTO
Kypca KOHCEPBAaTHBHOTO JIEYCHUsI, OOJee TOro, y TaKUxX
narueHToB B 6osee 60% ciydaes [IMOH Bo3HuKkana Ha
MapHOM IV1a3y B TEUEHHE rojia nocie neorora 3a00neBanHusl.

Hcxons u3 BBIIEU3TI0KEHHOTO, LENBIO JaHHOTO UCCIIe-
JIOBaHMsI SIBUJIACHh Pa3padOTKa U oleHKa 3P (eKTHBHOCTH
OpHIMHAJIBHON HEHPOIPOTEKTOPHON CXEMBI JIeueHHs! O0JIb-
HBIX [IEPEJHEH HIIEMUYECKOM ONTUYECKOU HEUPOIIaTUEH B
3aBUCUMOCTH OT YPOBHS apTEPUAILHOTO JaBJICHHUS.

Ob6cnenoBano 58 OonbHBIX (65 ma3) [TMOH, kotopsle
OBLTH pa3aeneHbl Ha ABE KIMHUYECKUe rpymisl: B I rpym-
nie (38 OonpHBIX - 38 1a3) ucnoyib30BaHa pa3padoTaHHas
aBTOpaMu opuruHaibHasg cxema jedeHus [IMOH. B 3a-
BHUCHUMOCTH OT YPOBHS apTEpUalIbHOIO JABICHUS Ipyma
pacnpenensangachk Ha 3 MOATPYNIBl — ¢ HOPpMadbHBIM AJl,
runepronueit I-1I cragun u runoronueit. Bo II (xoH-
TponbHOM) rpymme (20 601bHBIX - 27 Ia3) NPUMEHIACh
CTaHJapTHasl CXeMa JICYCHHUsL.

Ilonyuyennsle pe3yabTaTbl IO3BOJISAIOT CAENATh BBIBOJ O
Gonee BbIcOKOU 3(h(EKTUBHOCTH pa3pabOTaHHON OPUTH-
HaJbHOW CXEMBI JICUCHUSI U PEKOMEH/I0BATh €€ B KAUE€CTBE
HEHUPOIPOTEKTOPHOM CXEMBI JICUEHUS NIepeIHEN nileMuye-
CKOIf onTHYecKol HeHponaTHy y OOJIBHBIX C apTepHaIbHOMN
runeprensuent I-1I crenenu.
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THE EFFECTIVENESS OF PHYSICAL FACTORS IN THE TREATMENT
OF COMPRESSION-DISLOCATION DYSFUNCTION
OF THE TEMPOROMANDIBULAR JOINT

'Rybalov O., ?Yatsenko P., *Moskalenko P., ‘Yatsenko O., *Lakhtin Yu.

'Higher Educational Institution“The Ukrainian Medical Dental Academy”, Poltava;
2Communal Institution “Poltava Regional Centre of Dentistry-Clinical Dental Clinic”;
3Sumy State University, Medical Institute, Ukraine

Numerous medical and statistical research determined that
the functional disorders of the rather complex anatomical
formation as the temporomandibular joint (TMJ) among other
diseases of joints are the most common. According to different
sources, this figure varies from 20% to 80% [9,15,18].

In the modern classifications of TMJ diseases [4,15], there
is such nosological form as its dysfunction. Today in prac-
tice of dentists the diagnose TMJ dysfunction is the most
popular, but it does not reflect the true nature of the disease.
In fact, dysfunction is a collective term [1,5]. However,
among all kinds of dysfunctions the so-called painful
dysfunction of TMJ is allocated, which has a number of
names: jaw arthropathy, muscular-facial pain syndrome,
pain dysfunction of the lower jaw, orofacial dyskinesia,
mioarthropathy, chewing pain, temporomandibular joint
arthralgia, chewing arthralgia and others [2,12,15,16],
According to experts [8] all these terms are not accurately
determine the nature of the disease, because they do not
fully and accurately reflect its pathogenesis, they reflect
only the main clinical symptoms: pain in the face, tender-
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ness of masseter muscles, limitation of mouth opening,
clicking in the temporomandibular joint. Errors in diagnosis
of TMIJ disorders lead to irrational prolonged ineffective
treatment, which can results in irreversible changes in the
components of the joint [13,17].

For the relief of pain in the muscles and developing
aseptic inflammation, reduce of the tone of the masseter
muscles, improvement of the metabolic processes in them
the non-steroidal anti-inflammatory drugs, muscle relax-
ants, anesthetic blockades, physiotherapy techniques are
used [9,14]. However, in practice, in the treatment of TMJ
dysfunction the physical and physiotherapy techniques are
underused. These techniques contribute to the optimization
of processes of restoration of muscle-articular imbalance
and elimination of pain phenomena.

The aim of this study is the clinical and functional assess-
ment of the effectiveness of physical factors in the treatment
of patients with compression-dislocation dysfunction of
temporomandibular joint.
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Material and methods. Investigations were carried out on
33 patients (20 men, 13 women) aged 21-57 years, of which
it was formed the index (22 pers.) and control (11 pers.)
groups. The diagnosis compression-dislocation dysfunction
of TMJ was determined on the basis of clinical and radio-
logical (orthopantomography and zonography) survey data.

Radiological studies were performed on orthopantomo-
graph OP300 Maxio (KaVo, Germany).

Bioelectric activity of the genuine masseter and temporal
muscles was studied by electromyography (EMG) on
myograph “Neuro-EMG-Micro” by company ‘“Neurosoft”
(Russia). The special skin electrodes placed in plastic were
use that allows leaving the same electrode spacing during
all repeated studies. The record of electromyograms was
performed under the following mode: calibration signal
- peace - lockjaw - peace - mastication - swallowing. To
decode them it was used a computer program developed at
the Department of Prosthetic Dentistry and Implantology,
led by Professor V.V. Rubanenko [3]. We analyzed the value
of the maximum and minimum amplitudes of the firing of
bioelectrical activity of the muscle fibers (mkV), the phases
of muscle activity and rest (ms), the ratio (C) of the dura-
tion of bioelectric activity (Ta) and the bioelectrical rest
of the muscle fibers (Tr) [3]. EMG was performed before
treatment and in 8 days.

The characterization of pain was evaluated in the Visual
Analog Scale (VAS) according to the ten-point scale: 0 -
no pain, 1-2 - a slight pain, 3-4 - moderate, 5-6 - strong,
7-8 - very strong, 9-10 — extremely strong, impossible [14].

All patients were undergone manually reposition of the joint
heads of the lower jaw in the correct anatomical position.

The next day, a vibrating massage of all groups of the mas-
seter muscles, tourmaline ceramic on the joint area with a
painful symptom and a local exercise therapy were assigned
for the patients from the index group.

For a vibrating massage a portable apparatus produced by
the company “Bayer” (Germany) 35 W with two special
heads was used. These procedures were carried out dur-
ing 7 days.

The treatment with tourmaline ceramic was carried out us-
ing the tourmaline projector NM 200 (“Butterfly - Baboch-
ka”) produced by South Korean company "Nuga Medical"
(Fig. 1), which applied to the zone of corresponding TMJ
and masseter muscles. The procedure lasted 30-40 minutes
at a temperature of instrument 50-55° C during 7 days.

For local physical therapy it was used isotonic, isometric
and toning exercises for all groups of the masseter muscles.

On the next day after repositioning the patients of the
© GMN

control group were undergone only the blockade of the
periarticular area of joint with a pain symptom with 2.0
ml of 2% lidocaine solution, 2 times a week.

Statistical processing was performed using the software
package AtteStat 10.8.4. for MS Excel, which calculates
the average value, the average error. The significance of
differences between groups’ indicators before and after
treatment was evaluated by the pairwise Wilcoxon test.

Fig. 1. Tourmaline projector “Butterfly (Babochka)”

Results and discussion. In a study it was identified that all
patients have one sided compression-dislocation dysfunc-
tion of TMJ with symptoms of pain syndrome and one sided
subluxation of the articular head (Fig. 2,3).

Fig. 2. Orthopantomogram of Patient P, 46 years old.
There is an asymmetry of location of articular heads of
the lower jaw at an open mouth. Diagnosis: compression-
dislocation dysfunction of the TMJ with pain symptoms;
subluxation of the right articular head

On the day of the primary treatment in 6 patients of the
index group the pain was characterized as moderate, 11
- strong, 4 - very strong, 1 — extremely strong (in aver-
age 5.542+0.32 points). 3 patients in the control group
characterized the pain as moderate, 5 - strong, 2 - very
strong, 1 — extremely strong (in average of 5.545+0.54
points). The significance of the differences in the assess-
ment of pain between the two groups of patients was
insignificant (p>0.05).

After manual repositioning of the lower jaw all patients
even as early as the first day has the significant reduce of
painful symptoms and discomfort in TMJ. The phenomenon
of the deviation of the lower jaw was not observed.
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Fig. 3. Zonogramm of both TMJ at the open mouth of the
same patient. The narrowing of joint space on the left and
the expressed offset of the right articular head forward over
the top of the articular tubercle are marked.

After the complex of treatment and rehabilitation measures
up to 8 day the pain intensity decreased significantly. Thus,
according to VAS system in 17 (77%) patients of the index
group the pain in the joint area and masseter muscles dis-
appeared completely; 3 (13.6%) patients has insignificant
pain; 2 (9%) has moderate, which averaged 0.50+0.13
points. In the control group 3 patients (27%) has no pain;
2 patients (18%) has insignificant pain; 3 patients (27%)
has moderate, 3 patients (27%) has strong (in average

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

3.09+0.11 points), p<0.05. In addition, the pain symptom
can only be removed for the duration of anesthesia (2-3
hours) in 4 patients.

Visual assessment of EMG of genuine masseter and tempo-
ral muscles in patients during primary examination on the
first day revealed a pronounced asymmetry of their graphic
presentation on the side of dysfunction and symmetrical
side borth in the frequency of filling and in the maximum
and minimum parameters in the period of compression
and mastication. In our view, this can be explained by a
variety of expressions of pain symptoms. Proof of this are
the electromyograms of the patients in the period of mas-
tication, which were characterized by a greater degree of
heterogeneity and the alternation of different sized bursts
with varying activity with irregular periods of incomplete
bioelectrical rest.

Analysis of EMG parameters during the compression
of jaws and during mastication objectively evidences of
functional impairment in the activities of genuine masseter
and temporal muscles, both on the side with pain symp-
toms, and on symmetrical (Table 1). It should be noted
that the functional abnormalities in the muscles are more
pronounced on the side of TMJ dysfunction (p<0.05) in
all patients, and the differences in parameters between the
index and control group are of little significance (p>0.05).

Results of electromyography of massseter muscles on
the side of pain dysfunction of TMJ, which is held on the
8th day after the treatment in the index group, evidence
a gradual recovery of the function of muscular system
(Table 2). These figures are close to the parameters of the
bioelectrical activity of muscles that are typical for healthy
individuals [7,13].

Table 1. Results of EMG of genuine masseter and temporal muscles
on the side of the dysfunction before treatment

Side with dysfunction

Symmetrical side

Parameters
Index group | Control group Index group Control group
during the compression of the teeth
Frequency of filling (Hz) 301.51+7.27* 298.01+£7.13* 277.07+6.52 266.12+5.12
Maximum value (mkV) 221.04+16.44* 238.08+13.23* 378.01+21.27 364.03+19.09
Minimum value (mkV) -200.88+14.90* -206.72+£12.55% -245.57+14.31 -215.10£11.12

during mastication

Time of activity (ms) 564.42423.88 *

488.804+22.55%

499.80+20.50 511.02+21.08

Rest time (ms) 328.3449.36* 295.1749.60* 312.07+8.62 331.2448.06
Frequency of filling (Hz) 301.42+7.95% 274.007+7.08 264.09+6.18 298.46+8.26
Maximum value (mkV) 184.72+9.15% 264.14+12.49% 284.11+13.60 295.15+9.13
Minimum value (mkV) 1382.15429.36 372.11+30.16 371.18428.16 -367.21+33.04
Activity ratio 1.7140.12 1.65+0.11 1.59+0.11 1.54+0.13

note: * - significant differences on the side of the dysfunction and on symmetrical side, p<0.05
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Table 2. Results of EMG of genuine masseter and temporal muscles
on the side of the dysfunction in patients after treatment
Parameters Index group Control group

during the compression of the teeth

Frequency of filling (Hz) 2455741431 281.06+12.10
Maximum value (mkV) 881.80+22.55 538.12+11.03*
Minimum value (mkV) -778.08+21.27 -440.64+13.25%*

during mastication

Time of activity (ms) 320.8949.70 468.18+18.56*
Rest time (ms) 246.98+43.13 280.13+12.62*
Frequency of filling (Hz) 230.04+11.41 269.04+6.18
Maximum value (mkV) 894.27+12.61 461.23£11.10*
Minimum value (mkV) -844.07+£13.49 -396.18+26.46*
Activity ratio 1,3+0,14 1.67+£0.16*

note: * - in the index and control group, p<0.05

Among patients of the control group after treatment only
4 have EMGs that were close to normal. The average val-
ues of most parameters were significantly worse than the
patients of the index group have (p<0.05), this indicates on
incomplete functional recovery of muscles.

The proposed scheme of treatment is consistent with the
concepts of the pathogenesis of compression-dislocation
dysfunction of TMJ. In the development of this type of TMJ
the following abnormalities have an essential importance:
one sided dysfunction of the massseter muscles, discoor-
dination of the lateral pterygoid, temporal and genuine
masseter muscles. The asymmetric contraction of these
muscles leads to the uncoordinated displacement of both
joint heads in joint pits, which in turn causes the compres-
sion or pinching of intraarticular disc in the lateral-upper
sections of the articular cavity of one of the joints, as well
as a vast network of nerve fibers located here. This is ac-
companied by a pain symptom not only in the joints and
masseter muscles, but also in ear and headaches. A char-
acteristic feature is the position of the joint head. With an
open mouth on the side with pain, it is “buried” in the joint
cavity, and on the other side it is beyond the apex of the
articular tubercle, that can be qualified as its subluxation
or anatomical and functional instability of TMJ with fairly
severe symptoms [8,10].

Muscle spasm is the basis for the development of dysfunc-
tional syndrome and arises from excessive strain, contrac-
tion or fatigue of muscle. At the first stage in the muscle
there is a residual stress, and then a stable local hypertension
in which there are secondary disorders: cardiovascular,
metabolic, inflammatory [2]. Tourmaline alloy emits infra-
red heat of narrow spectrum and magnetic waves, which in
combination helps to relieve muscle tension, spasms and
pain. Vibration massage and physiotherapy of the masseter
muscles also contribute to the improvement of circulation
and increase of the metabolic processes of the muscular-
articular apparatus [6].

© GMN

Conclusion

Thus, the complex treatment of muscular-joint compres-
sion-dislocation dysfunction of one of the TMJ, with in-
cludes physical therapy, helps to restore the disturbed ratio
of its anatomical components. The restoration of bioelectric
activity of masseter muscles due to early activation of the
neuromuscular apparatus by the mechanical action of the
vibration massage, the positive role of tourmaline ceramics
and local physical therapy for all groups of facial muscles
to relieve pain in the joint provides a positive effect in
almost all patients.
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SUMMARY

THE EFFECTIVENESS OF PHYSICAL FACTORS
IN THE TREATMENT OF COMPRESSION-DIS-
LOCATION DYSFUNCTION OF THE TEMPORO-
MANDIBULAR JOINT

!Rybalov O., ?Yatsenko P., *Moskalenko P.,
Yatsenko O., *Lakhtin Yu.

Higher Educational Institution“The Ukrainian Medi-
cal Dental Academy”, Poltava; ?Communal Institution
“Poltava Regional Centre of Dentistry-Clinical Dental
Clinic”; 3Sumy State University, Medical Institute,
Ukraine

The aim of the study was clinical and functional assessment
of the effectiveness of physical factors in the treatment of
patients with compression-dislocation dysfunction of the
temporomandibular joint.

We observed two groups of patients. All patients were
undergone the repositioning of the joint heads of the lower
jaw. Patients of the index group were assigned a vibrating
massage of all masseter muscles, tourmaline ceramic on
the joint area and a local physical therapy. Patients in the
control group had only lidocaine blockade of periarticular
area twice a week. Treatment efficacy was evaluated on
the eighth day after the start of the treatment according to
the bioelectric activity of the genuine masseter and tem-
poral muscles, the intensity of pain according to in Visual
Analog Scale, and according to the results of the clinical
examination.

In most patients of the index group the electromyography
data after treatment were approaching to norm, the phe-
nomenon of dysfunction of the temporomandibular joints
was reversed. In the control group the full restoration of
the functional activity of muscle did not occur.

The addition to the complex of therapeutic measures a
vibration massage, tourmaline ceramics and local physical
therapy for patients with dysfunction of the temporoman-
dibular joints allows to get a positive effect.

Keywords: temporomandibular joint, dysfunction of
temporomandibular joint, dysfunction treatment, electro-
myography.
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PE3IOME

IPPEKTUBHOCTDb ®PU3NYECKUX ®PAKTOPOB ITPU JIEYEHNHN
KOMITPECCUOHHO-TACJIOKAIIMOHHON TNCOYHKIIANA
BUCOYHO-HM)KHEYEJIIOCTHOI'O CYCTABA

Prioasos O.B., 2SIuenxo I1.HU., *Mockasenko IL.A., Suenxo O.H., *Jlaxrun 10.B.

 Boicuiee cocyoapcmeennoii yuebnoe 3agedenue “Ykpaunckas MeouyuHckas cmomamonoauseckas akaoemus”, [lonmasa;
2KommyHanvnoe yupexcoenue «Ilonmasckuii 061acmHoil yenmp cmomMamonouy - KIUHUYECKAsl CIOMAmMOoL02UYecKdst
noaurnunukay, SCymckuil 2ocyoapcmeennviil ynusepcument, Meouyunckuil uncmumym, Ykpauna

Lenbro nccienoBaHus IBUIACH KITMHUKO-(QYHKIIMOHAIbHAS
oleHKa 3(h(PeKTUBHOCTH MPUMEHEHNUS PU3NIECKUX PaKTO-
POB B JIe4YeHUH OOJBHBIX KOMIPECCHOHHO-INCIOKAI[OH-
HOU TUC(YHKINEH BUCOYHO-HUKHEYETIOCTHOTO CYCTaBa.

[lox HabnroneHNEM HAXOIMIIMCH JBE TPYIIBI OOJIbHBIX.
Bcem O0nbHBIM MPOBOAMIIN PEIIO3HILUIO CYCTaBHBIX TI'O-
JIOBOK HIDKHEW uentocTu. IlanenTaM 0OCHOBHOM IPYIIIIbL
Ha3zHayalld BUOPAIMOHHBIA Macca)X BCEX JKEBATEIbHBIX
MBIIII, TYPMaHHUEBYIO0 KEpaMHUKy Ha 00JacTh CycTaBa U
JIOKaJIbHYIO JieueOHy1o (u3Kynprypy. [lanmenram koH-
TPOJBHOM IPYIIIBI IETaIH TOJIBKO JIMIO0KaUHOBYIO OJIOKaTy
MIEPUAPTUKYIISIPHON 30HBI 2 pa3a B HeAero. DPQPEeKTuB-
HOCTH JICYEHHS OIICHMBAJIU Ha BOCHMBIE CYTKH IIOCIE

Havania JICYCHHs MO JAHHBIM OHO3IEKTPHICCKOI aKTHB-
HOCTH COOCTBEHHO-)KCBATECIBHBIX W BUCOYHBIX MBbIIIIII,
HHTeHCUBHOCTH Ooyiu B cucteme Visual Analog Scale,
pe3ynbraram KIMHHYECKOTO 00cae10BaHus. Y GONbIIHH-
cTBa OONBHBIX OCHOBHOM IPYIIIBI MOCIIE JICUCHUSI TAHHBIC
3NMEeKTpOMHUOrpah Uy MPUOTIKAIUCH K HOPME, SBICHHUSI
OUCHYHKIIMH BHCOYHO-HUIKHEUCTIOCTHBIX CYCTaBOB
ObUTH KyIHPOBaHbI. B KOHTPOJBHON TpyIIE MOTHOTO
BOCCTAaHOBICHHS (DYHKI[HOHAIbHONH aKTUBHOCTH MBIIIII
HE HACTyMajo. BritoueHre B KOMILICKC JTe4eOHBIX MEpO-
NpUATHI BUOPAIIMOHHOTO MacCaxa, TYPMaHHCBOH Kepa-
MUKH 1 JIOKaJIbHO JIeueOHO# PU3KYIBTYpBI MAI[HEHTAM
¢ TUCOYHKIMEH BHCOYHO-HIKHEUCTIOCTHBIX CYyCTABOB
oOecreynBaeT MOJOKHUTEIbHBINA AP PEKT.
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CLINICAL AND PHARMACEUTICAL ASPECTS OF USE OF THE ANTITHROMBOTIC DRUGS
FOR THE PATIENTS SUFFERING FROM ISCHEMIC HEART DISEASE (REVIEW)

Zhunussov Y.

Karaganda State Medical University, Kazakhstan

In a far 1973 a famous P. Stamler wrote: “The IHD spread-
ing achieved the level which will lead to a global epidemy
arising in the following years if we are not able to change
this negative trend by stable studies directed to reveal the
origin and define preventive measures”. The IHD is one
of the most spreading CVD in all economically developed
countries. In accordance with prospective studies, there are
about 5-7% men suffered from IHD at the age of 21 to 45
and 17-26.5% at the age of 45 to 69 years. IHD spreading
among women is a bit lower at the senior age group and
usually does not exceed 13-15% [3,18,19]. More than a half
of all fatal cases is for IHD, including the death caused by
CVD. One of the highest indicator of IHD spreading and
death cases due to this disease in CIS is in the Republic of
Kazakhstan, therefore the picture does not look nice: the
CVD share covers the biggest number of death cases, i.e.
55.4%, at that the atherothrombotic affect is the reason of
death in 30% cases [1]. Medical and social significance of
the problem grows more and more due to the fact that IHD
often occurs for able to work and creative people, limiting
their social and labor activity. In addition, within the sev-
eral years there is a stable trend is observed in anti-aging
of this pathology.

We may confirm that such extreme IHD development form
as acute coronary syndrome (ACS), the stroke are actually
leading socially significant diseases characterizing pheno-
type of the modern patient occupying one of the leading po-
sitions in the structure of the general death in the developed
countries [1-3,5]. All these factors are like heavy burden of
the state economy. One of extreme signs of IHD is ACS.
The ACS notion started being used by scientists cardiolo-
gists and clinicists in the beginning of 90®. Origin of this
term relates to appearance of new data about mechanism of
acute condition of the IHD, synthesis and implementation
in the clinic of the new group of pharmacological drugs,
change of opinion on tactics of monitoring of the patients
with acute coronary insufficiency [2,4,6,16].

The pathogenesis of the ischemic diseases of the organs
and human body systems includes IHD (including ACS),
ischemic brain attach, sphacelus of limbs and other blood
supply disturbance of organs and tissue, the leading place
is occupied by inflammable and atheroscleroticdamage
of vessels with damage of intima integrity, feebleness of
circulation, regional and system change of coagulation blood
potential to hyper coagulation due to increase of aggrega-
tion and adhesive activity of thrombocytes and erythrocytes,
abrosia of activity of the anticoagulant blood components and
suppression of the fibrinolysis process [1,15,24].
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On damage of the endothelium of vessels of the different
ethiology the thrombus formation takes place which leads
to the critical luminal occlusion or its full closing (partial
or full occlusion) [1].

Generally recognized main IHD medical treatment cur-
rently is prescription of anithrombotic drugs which is the
obligatory step in therapy in case of lack of any contra
indications for the patients with different clinical signs of
atherothrpmbosis, and primarily the IHD with atheroscle-
rotic stenosis of coronary artery.

At present there are two groups of antithrombotic
drugs administered on IHD therapy. The first group of
antithrombocytic drugs administration of which is not
recommended for the practical cardiology due to lack of
prove base of advantages to acetylsalicylic acid (ASA),
non-efficiency and potential risk includes sulfinpyrazone,
dipyridamole, prostacyclin, thromboxane A2 synthetase
blockers, thromboxane A2 receptor antagonists. Thus,
currently there is no evidence of usefulness of dipyri-
damole as a monotherapy, or in combination with ASA
or thienopyridines for IHD patients. It is assumed that
it is characterized by relatively low antithrombocytic
activity and risk of development of the steal syndrome
with possible worsening of the clinic symptoms of
stenocardia [7-9,13].

The second group is the basis of modern antiplatelet ther-
apy: indirect anticoagulants, inhibitors of cyclooxygenase
(COX) - acetylsalicylic acid receptor blockers of adenosine
diphosphate (ADP) (clopidogrel, ticlopidine) and block-
ers glycoprotein IIIa/IIb for intravenous use (absiksimab,
eptifibatide, tirofiban) [9].

In 2002 results of the large meta-analysis have been pub-
lished on assessment of the efficiency of antithrombocytic
drugs, covering 287 studies of more than 200 thous. Pa-
tients with high risk of development of the vascular events
[10,11].

It has been shown that administration of antiplatelet agents
reduces the overall risk of vascular events by about one
quarter, nonfatal myocardial infarction - 1/3, nonfatal stroke
- 1/4, acute vascular death - 1/6. Absolute risk reduction of
vascular complications during treatment with antiplatelet
drugs for 2 years among those with myocardial infarction,
was 36 per 1,000 patients; in patients with acute myocardial
infarction treated for 1 month. - 38 per 1000; in patients
with stroke or transient ischemic attack and treated for 2
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years - 36 per 1000; in patients with acute stroke who were
treated for 3 weeks. - 9 per 1000.

Administration of anticoagulants is justified in patients at
high risk of vascular complications (with prior macrofocal
myocardial infarction front localization, the presence of
heart failure symptoms intracardiac thrombosis episodes
thromboembolic complications a history of atrial fibril-
lation, deep vein thrombosis of legs) as well as in other
clinical situations.

ASA is the oldest and well-known antiplatelet, a nonsteroi-
dal anti-inflammatory drug (NSAIDs - a group of deriva-
tives of salicylic acid), used in medical practice for over
100 years. Its antiplatelet properties have been recovered
in the middle of the last century. Its mechanism of action
is associated with blockage of platelet cyclooxygenase,
resulting in platelets blocks the synthesis of thromboxane
A2 (TxA2) - a potent inducer of platelet aggregation. It is
prescribed prophylactically to prevent further blood clots
capable of re-clog the artery damage or other [12].

By blocking only one way of platelet activation associated
with the inhibition of cyclooxygenase and the formation
of thromboxane A2, acetylsalicylic acid, obviously can not
solve all the problems of antithrombotic therapy in patients
with acute coronary syndrome [9,14,20]. Since 1980, ASK
actively started being used in clinical practice for the treat-
ment of acute coronary syndrome for the prevention of
myocardial infarction.

Several significant studies (VA, RISC, ISIS 2) have been
conducted, which clearly demonstrated the ability of ASA
to reduce the risk of acute myocardial infarction and acute
coronary death by 41-70% [15]. However, in a number of
independent studies of acute coronary syndrome without
ST-segment elevation on ECG (ESSENCE, PISM PLUS),
it was found out that the nearest forecast depends on the
ASA to the development of acute coronary artery disease.
Thus, in the PRISM PLUS study, the administration of
ASA in acute coronary syndrome, myocardial infarction,
refractory angina and sudden death to 7* day of follow-up
was 12.1% among patients previously not treated with
ASA, and 23.5% - among individuals taking ASA to the
development of an exacerbation.

This fact was called “aspirin paradox”, which led to the
D.L. Bhatt and E.J. Topol [20] attributing ASA to “sub-
optimal antiplatelet agents”. We should not forget the
fact that, according to different authors, the number of
resistant individuals ASA ranges from 5 to 40%, while
it is greatest in patients with coronary artery disease
exacerbations, developed on the background of constant
use of ASA. There is reason to believe that the amount
of ASA resistant patients increases with the duration of
its administration.
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In addition, ASA has ulcerative action which is with long-
term administration makes a damaging effect on the gas-
trointestinal tract, particularly the stomach. ASA inhibits
the cyclooxygenase enzyme, which protects the stomach
lining by PgE2 prostaglandin synthesis, which leads to side
effects such as the formation of ulcers of the gastric mucosa
and bleeding. Administration of enteric forms ASA has
been considered for quite a long time, and recognized as
the only 100% solution to this problem based on opinions
of many clinicians.

However, results of recent studies show that the formation
of erosions and ulcers of the stomach are observed, even
with administration of ASA enteric coated, which cica-
trized in 90% of cases when using blockers H2 histamine
receptors and antacids only after the abolition of these
forms of ASA.

Most currently recommended core group of antithrombotic
drugs used in ischemic heart disease are adenosine receptor
antagonists (ADP). Irreversible P2Y 12 receptor inhibitors
are thienopyridyl (ticlopidine, clopidogrel, and prasugrel),
and reversible - ticagrelor and kangrelor.

It is known that all of mediators which activate platelets
stimulate the release of ADP, which initiates a cascade of
processes, including further activation and aggregation
of platelets. The main representatives of this group are
antiplatelet agents clopidogrel and ticlopidine. Wherein
clopidogrel is the most widely used in clinical practice.
Both of these drugs inhibit the ADP-induced platelet ag-
gregation. Ticlopidine has been firstly introduced in 1978.
The recommended dose of ticlopidine is 250 mg 2 times a
day with meals. Widespread use of ticlopidine is prevented
due to rather serious side effects from the gastrointestinal
tract (diarrhea, abdominal pain, nausea and vomiting),
allergic reactions, neutropenia (approximately 2.4% of
patients, severe in 0.8% of cases), in rare cases, thrombotic
thrombocytopenic purpura (TTP).

In case of prescription of ticlopidine, it is recommended
to carry out a blood test to the definition of the content of
neutrophils and platelets every 2 weeks during the first 3
months of treatment. Neutropenia usually disappear within
1-3 weeks after discontinuation of the drug, the TTP re-
quires immediate exchange of transfusion of blood plasma
[14]. Now experts do not show enthusiasm for ticlopidine
and indicate that more favorable safety characteristics and
confirmed effectiveness of clopidogrel make this drug to
be currently leading antithrombotic agent.

Clopidogrel is the most famous representative of thienopyr-
idines group, antiplatelet mechanism of action which is as-
sociated with irreversible inhibition of P2Y 12-receptors to
adenosine, located on the platelet membrane. Clopidogrel,
like other members of the group , i.e. iclopidine, prasugrel
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relates to prodrugs. The formation of metabolites that have
antiplatelet activity occurs in the liver. Clopidogrel, ticlopi-
dine unlike when administered at a loading dose of 300-600
mg is able to achieve rapidly a therapeutic concentration,
and therefore provide a rapid inhibition of platelet function.
Also clopidogrel favorably differs from ticlopidine by lower
incidence of side effects, the most significant of which are
bleeding, neutropenia, thrombocytopenia [25].

Prasugrel is a new representative of this group which is
still poorly understood. The TRITON study in patients with
acute coronary syndrome without ST-segment elevation on
the electrocardiogram, the planned procedures of percuta-
neous coronary intervention therapy prasugrel compared
with clopidogrel was associated with fewer CVD, but with
great risk of major bleeding, including fatal [4].

Since the end of the last century in Europe and the United
States clopidogrel was prescribed in order “to reduce the
risk of atherosclerotic events (myocardial infarction, stroke,
and death due to vascular disease) in patients with athero-
sclerosis who have recently suffered a stroke, heart attack,
or who suffer from peripheral artery disease.” Clopidogrel
is an antiplatelet agent, specific and potent inhibitor of
platelet aggregation; it has vasodilating action. Selectively
it reduces binding of ADP receptors on platelets and activa-
tion of the glycoprotein IIb/I1la receptors under the action
of ADP, thus weakening the platelet aggregation.

Clopidogrel reduces platelet aggregation induced by other
agonists, preventing the activation of ADP release, does
not affect the activity of phosphodiesterase. It irreversibly
binds to ADP receptors of platelets, which are impervi-
ous to ADP stimulation throughout the life cycle (about
7 days). Deceleration of platelet aggregation is observed
at 2 h after administration (40% inhibition) of the initial
dose of 400 mg. The maximum effect (60% inhibition of
aggregation) develops after 4-7 days of continuous use at
a dose of 50-100 mg/day.

The antiplatelet effect of clopidogrel is maintained during
the entire life of the platelet (7-10 days). In the presence
of atherosclerotic vascular lesions it prevents the develop-
ment of atherothrombosis regardless of the localization of
vascular (cerebrovascular, cardiovascular or peripheral
lesions). The major metabolite is inactive derivative of a
carboxylic acid, the time to reach maximum concentra-
tion TCmax which after repeated oral doses of 75 mg is
achieved within 1 h (maximum concentration Cmax - about
3 mg/l). Excreted by the kidneys 50%, through the intes-
tine - 46% (120 hours after administration). The period
of half-excretion of T1/2 of the main metabolite after
single and repeated administration makes up 8 hours. The
concentrations of metabolites excreted by the kidneys -
50%. Concentration of the major metabolite in plasma
after administration of 75 mg/d is lower in patients with
severe renal disease (CC 5-15 ml/min) compared with
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patients with moderate renal disease (QC from 30 to 60
ml/min), and healthy individuals.

Clopidogrel was approved for widespread use on the basis
of the results of the study CAPRIE (clopidogrel compared
with ASA in patients with an increased risk of ischemic
events) [24]. This was a large, international, randomized,
double-blind study in parallel groups versus clopidogrel
(reception dose once daily) with ASA (325 mg once daily).
Total randomized patients number was 19,185, and the
follow-up period made up from 1 to 3 years (mean 1.91
years). The study included three groups of patients: recent
myocardial infarction (within the last 35 days), recent
ischemic stroke (at least 7 days after diagnosis and for
6 months after diagnosis), and patients with objectively
established peripheral vascular disease.

The results of this study showed that the incidence of a
composite endpoint events or more (myocardial infarction,
stroke or death due to vascular disease) in the ASA group is
5.83% per year, and in the clopidogrel group - only 5.32%
per year. This difference was statistically significant: p<0,05
(p=0,043), and reduced the relative risk of using clopidogrel
was 8.7% [24]. Based on data from studies CAPRIE, in
1997 the, FDA approved the use of clopidogrel in the United
States (unlike ASA and ticlopidine) as a mean of secondary
prevention in patients with atherosclerotic disease.

Indications for the use of clopidogrel is prevention of ath-
erothrombotic events in patients with myocardial infarction,
ischemic stroke, or established peripheral artery disease; in
patients with acute coronary syndrome without ST eleva-
tion ST (unstable angina or myocardial infarction without
Q-wave on an electrocardiogram), in combination with
ASA. Contraindication to clopidogrel is as follows: hy-
persensitivity, severe liver failure, hemorrhagic syndrome,
acute bleeding (including intracranial hemorrhage) and
diseases that predispose to its development (gastric ulcer
and duodenal ulcer in the acute stage, ulcerative colitis,
tuberculosis, tumors lung hyperfibrinolysis); pregnancy,
lactation, neonatal period, age younger than 18 years old,
galactose intolerance, lactase deficiency or malabsorption
of glucose, galactose (preparation includes lactose).

With precautions, clopidogrel is used in moderate hepatic
and/or renal failure, trauma, preoperative condition, while
ASA, nonsteroidal anti-inflammatory drugs (including
inhibitors COX-2), warfarin, thrombolytic agents, heparin
and glycoprotein lib/Illa are contraindicated. Clopidogrel
is administered per os in 75 mg dosage 1 time per day
regardless of the meal.

Treatment should begin within the period of a few days
up to 35 days in patients after myocardial infarction and
from 7 days to 6 months - in patients after ischemic stroke.
For patients with acute coronary syndrome without ST
elevation ST (unstable angina or myocardial infarction
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without Q-wave on ECG) clopidogrel treatment begins
with a single dose of 300 mg, and then continue at a dose
of 75 mg 1 time a day (with ASA in a dose of 75-325 mg/
day). Effective use of the treatment regimen for up to 12
months, the maximum effect was observed in 3 months
after the start of treatment.

Also it is proved that joint use is possible for two different
mechanisms of action of antiplatelet agents (clopidogrel
and ASA) in the study CURE (Clopidogrel in Unstable An-
gina to Prevent Recurrent Events), which included 12,562
patients with ACS without ST-segment elevation in the
ECG; duration of follow-up from 3 to 12 months (average
of 9 months) [26]. Clopidogrel is used once in a loading
dose of 300 mg followed by 75 mg / day in addition to the
75-325 mg of ASA.

It is found out that the proved reduced risk of myocardial
infarction, stroke, vascular death, severe episodes of myo-
cardial ischemia in the combination therapy group at the
end of the first day was 34%. In general, at the end of the
observation period, reducing of risk of myocardial infarc-
tion, stroke, cardiovascular death was 20% (p=0.001) with
the combination of clopidogrel with ASA compared with
ASA monotherapy. It should be noted that the advantage
of the combination therapy with ASA clopidogrel was ob-
served in all groups of coronary risk and was not dependent
on concomitant administration of heparin or inhibitors I1b/
[ITa-receptors.

COMMIT study is the largest among studies conducted in
recent years in pharmacotherapy in patients with myocar-
dial infarction. Its purpose was to assess the effectiveness
of clopidogrel and metoprolol [25]. The study included
45,852 patients admitted to 1250 hospitals in China with a
clinical picture of acute myocardial infarction that occurred
within 24 hours after the onset of symptoms, and segment
elevation ST/left bundle branch block (93%) or segment
depression ST (7%) on the ECG.

The group of ASA administration 22,891 patients have been
randomized, in the group of ASA and clopidogrel admin-
istration - 22 961. Clopidogrel has not been prescribed in
the loading dose, all patients received the drug at 75 mg/
day until the day of discharge and no more than 4 weeks.
Combination therapy resulted in a significant reduction of
the risk of death, myocardial infarction and stroke by 9%,
overall mortality - by 7% compared to ASA. Translated
into absolute values the benefits of the combination therapy
made up 9 prevented vascular events per 1000 patients
treated for 2 weeks.

Note that, despite the absence of the first loading dose, the
effect of adding clopidogrel manifested from the very first
days of treatment (reduction of the risk of vascular events
by 11%, mainly due to the reduction of total mortality). The
use of combination therapy did not lead to an increase in the
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number of fatal bleeding in patients included in the study.
In 2005, the recommendation of the American College of
Cardiology and the American Heart Association have been
released for percutaneous coronary invasive procedures
[17,38] (and then with no significant changes it has been
included in addition to the recommendations of the 2007
[32]), as well as the recommendations of the European
Society of Cardiology [29]. In accordance with these rec-
ommendations, clopidogrel loading dose of 300 mg should
be taken for 24 hours before an invasive procedure.

After the invasive intervention necessary continue ad-
ministration of clopidogrel and ASA during the month (if
the implanted metal stent) or 12 months (in the case of
implantation of drug-eluting stents) [33,41].

However, several aspects of the use of clopidogrel during
invasive procedures requires further study. So far it is not
fully determined what should be an effective loading dose
of clopidogrel before the emergency and planned revascu-
larization in patients not previously treated with this drug.
Annual CREDO study results confirmed the benefits of
combination antiplatelet therapy: the incidence of death,
myocardial infarction, stroke was significantly reduced by
27% [39,40].

Side effects in the central nervous system with clopidogrel
are: headache, dizziness, paresthesia, rarely confusion,
hallucinations, impaired sense of taste; from the gastroin-
testinal tract - dyspepsia, abdominal pain, diarrhea, rarely
gastritis, flatulence, constipation, vomiting, stomach ulcers
and duodenal ulcers, colitis, pancreatitis; the blood system
- a leukopenia, a decrease in the number of neutrophilic
and eosinophilic granulocytes, increased bleeding time
and decreased platelet count rarely TTP (1 case per 200
thousand patients), severe thrombocytopenia, granulo-
cytopenia, agranulocytosis, aplastic anemia and anemia/
pancytopenia. Sometimes uncontrolled use of the drug
may lead to bleeding of different localization and intensity.
Rarely also possible bronchospasm, hepatitis, arthralgia,
glomerulonephritis.

Clopidogrel interaction with other drugs. The combined use
of clopidogrel with warfarin is not recommended as this
combination can enhance the intensity of bleeding. Prescri-
pion of inhibitors of glycoprotein IIb / Illa in conjunction
with clopidogrel requires careful attitude. ASA does not
alter the inhibitory effect of clopidogrel on ADP-induced
platelet aggregation, however clopidogrel potentiates the
effect of ASA on platelet aggregation induced by collagen.
However, the simultaneous use of ASA in 500 mg 2 times
a day does not cause any significant increase in bleeding
time, owing to the elongated clopidogrel.

Concomitant use of clopidogrel and heparin does not re-
quire a dose adjustment and the latter does not affect the
antiplatelet effect of clopidogrel, but the safety of such
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combinations has not been established and the simultane-
ous use of these drugs requires caution. The combined use
of NSAIDs and clopidogrel requires caution. Clinically
significant pharmacodynamic interaction in administration
of clopidogrel in conjunction with atenolol and/or nifedip-
ine was not revealed. The pharmacodynamic activity of
clopidogrel is practically unchanged with combined use
of phenobarbital, cimetidine, or estrogen. The pharmacoki-
netic properties of digoxin or theophylline are not changed
when combined with clopidogrel [35].

The results of the CAPRIE trial, evidence on the safety of
phenytoin and tolbutamide in conjunction with clopidogrel
[24]. Same as other antithrombotic drugs, clopidogrel
should be used with caution in patients with an increased
risk of bleeding due to trauma, surgery, or pathological
conditions and in the case of combined use of clopidogrel
with ASA, NSAIDs, heparin, glycoprotein IIb/Illa, or
thrombolytic. For a long time, clopidogrel was considered
as the “gold standard” for effective prevention of athero-
thrombotic events, including acute coronary syndrome
(acute myocardial infarction, unstable angina) [23,36].

Nevertheless, the search continues for more effective than
currently used clopidogrel, antiplatelet drugs. Therapy with
another thienopyridine prasugrel has already demonstrated
its effectiveness in reducing the incidence of myocardial
infarction (MI) and stent thrombosis in patients with acute
coronary syndrome (ACS) in the performance of percuta-
neous coronary intervention (PCI). However, the risk of
major bleeding is increased.

A new antithrombotic drug ticagrelor is a direct inhibitor of
the P2Y'12 ADP receptor, providing a fast and strong, but
reversible effect compared with clopidogrel [30,31]. The
drug is an active substance which is metabolized by isoen-
zyme SYR3A4 to form the active metabolite. The degree
of inhibition of P2Y 12 receptor is determined primarily in
ticagrelor plasma content and to a lesser extent, its active
metabolite. The half-life is about 12 hours, therefore the
drug is administered twice a day.

Ticagrelor is characterized by more rapid onset of therapeu-
tic effect and a more pronounced and sustained inhibition
of platelet activation, compared with clopidogrel. At the
same time recovery of platelet function after the abolition
ofticagrelor is faster compared to clopidogrel. Availability
of more attractive pharmacological properties, as well as
the existing problems associated with clopidogrel were
the main reasons for the organization of large-scale study
PLATO (Platelet inhibition and patient outcomes), which
compared the efficacy and safety of ticagrelor compared
to clopidogrel in patients with ACS [22,42,43].

According to a study published in August 30, 2009 at the
Congress of the European Society of Cardiology (European
Society of Cardiology, ESC), a new antithrombotic drug
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ticagrelor is more effective than clopidogrel in patients with
acute coronary syndrome and it does not increase the risk
of bleeding. Researchers led by Lars Wallentin randomized
18,624 patients with acute coronary syndrome, in the period
from 2006 to 2008, admitted to 862 hospitals included in
the study PLATO.

Patients were divided into two groups: in the first group
patients received ticagrelor (180 mg loading dose and 90
mg twice daily) in the other - clopidogrel (300 or 600 mg
loading dose and 75 mg daily). All patients also received
ASA at a dose of 75-100 mg. The groups were well balanced
for baseline clinical data, comorbidities and treatment strate-
gies. 37.5% of patients had an acute myocardial infarction-
segment elevation ST, 42.9% - acute myocardial infarction
without ST elevation ST, at 16.6% - unstable angina.

The duration of the drug administration is from 6 to 12
months on average - 277 days. The results showed that the
therapy with ticagrelor compared to clopidogrel showed
a significant decrease in the total number of primary
endpoint (cardiovascular death, myocardial infarction or
stroke): 9.8% vs. 11.7% risk reduction was 16%, p<0.001.
Patients receiving ticagrelor as compared with clopidogrel
lechivshimisya, had significant reduction in the incidence of
myocardial infarction: from 6.9% to 5.8%, cardiovascular
deaths - from 5.1% to 4%. At the same time the total num-
ber of patients having stroke were similar in both groups:
1.5% and 1.3%. The frequency of the combined secondary
endpoint (death from cardiovascular causes, myocardial
infarction, stroke, recurrent myocardial ischemia, transient
ischemic attack, or other variations of arterial thrombosis),
as well as death from all causes was significantly lower
in the ticagrelor compared to clopidogrel: 14.6% versus
16.7% and 4.5% vs 5.9%, respectively. There were no
significant differences recovered between the groups in
the frequency of large, as well as fatal and life-threatening
bleeding including fatal intracranial non-ACP procedure,
being higher in the ticagrelor compared with clopidogrel
(4.5% against 3,8%, p=0,03). At the same time the number
of CABG-related bleeding was less among those treated
with ticagrelor (7.4% vs. 7.9%) [22,29].

Thus, PLATO was the first large-scale study that demon-
strated the clinical efficacy of ticagrelor in reducing the
incidence of major vascular events in patients with ACS
without significantly increasing the risk of bleeding. A more
significant reduction of the risk of thrombotic episodes dur-
ing therapy with ticagrelor, apparently is caused by faster
and more intense inhibition of P2Y 12-receptor inhibitors.

On prescription of clopidogrel loading dose of 600 mg, 2-4
hours required to achieve 50% inhibition of platelet ag-
gregation, and the same effect is achieved after 30 minutes
at 180 mg ticagrelor administration. In addition, there is a
fairly large group of patients with a defective allelic variants
of cytochrome P450, which is associated with slowing for-
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Table. Algorithm of selection for antiplatelet agents
ASA Clopidrogel Ticagrelor Combined therapy
Stable angina +
Painless IHD +
o

ACS w/t ST elevation +* ASAtticagrelor

12 month
Prevention of thrombosis and re-occlu- L ASA-+ticagrelor
sion after CABG 12 month
Prevention of thrombosis and re-occlu- . ASA-+ticagrelor
sion after PCI 12 month
IHD with high risk (MI and/or stroke,
vascular atherosclerosis of lower limbs, + +
diabetes mellitus
ASA intolerance of inefficiency +

note:* - on intolerance of ticagrelor

mation of the active metabolite of clopidogrel, insufficient
suppression of platelet function during its administration,
as well as a higher risk of cardiovascular events after acute
coronary syndrome and PCI.

The benefits of ticagrelor also include reversible inhibition
of platelet P2Y 12-receptors, which means a more rapid ces-
sation of antiplatelet effect after discontinuation of the drug.
This fact is important if invasive procedures, as well as to
the upcoming CABG procedure. Although the incidence
of major bleeding in patients adminestering ticagrelor was
not lower than that of clopidogrel, it should be taken into
account that more intensive inhibition of platelet function
was not associated with an increased incidence of major
bleeding. This compares favorably ticagrelor of prasugrel,
whose more pronounced antiplatelet effect is accompanied
by an increased risk of major bleeding.

The atherothrombosis is the cause of high mortality in
patients with cardiovascular disease worldwide. One of
key purpose of therapy is competent prescription of an-
tithrombotic drugs. The main effective oral medication
for prescription in clinical practice is ASA, clopidogrel,
ticagrelor, prasugrel. Table shows a selection algorithm
for antiplatelet agents. Modern cardiology is actively
growing, and it is hoped that the new faces of known and
development of new drugs will help doctors in their daily
fight against cardiovascular diseases [7,8].

Thus, one of the leading trends in the pharmacotherapy of
ischemic heart disease, prevention of myocardial infarction
is the rational prescription of antiplatelet [6-8], especially
clopidogrel and ticagrelor. It is important to increase the
number of patients with atherothrombosis adminestering
prophylactic modern antiplatelet agents that improve the
prognosis of this disease, which requires greater awareness
of doctors and patients about modern antiplatelet agents
and their effectiveness from the point of evidence-based
medicine.
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SUMMARY

CLINICAL AND PHARMACEUTICAL ASPECTS
OF THE USE OF ANTITHROMBOTIC DRUGS
IN PATIENTS SUFFERING FROM ISCHEMIC
HEART DISEASE (REVIEW)

Zhunussov Y.
Karaganda State Medical University, Kazakhstan

The review article discusses the possibilities and evidence
base of the use of antithrombotic drugs in common clini-
cal practice. Presents information about the basic clinical
trials of the effectiveness of antithrombotic medications
(CAPRIE, CURE, VA, RISC, ISIS2, PLATO) in the treat-
ment and secondary prevention of the consequences of
atherothrombosis. Also presents the algorithms for pre-
scription of antithrombotic drugs and the principles of
rational use of antiplatelet agents.

Keywords: antithrombotic therapy, coronary heart dis-
ease, acute coronary syndrome.
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OPTIMUM APPLICATION OF MODERN ANTITHROMBOTIC DRUGS AMONG PATIENTS
WITH THE ACUTE CORONARY SYNDROME WITH THE RISK
OF STRICTURE FORMATION OF CORONARY ARTERIES

Zhunussov Y., Taizhanova D., Abdullabekova R., Bitz U., Visternichan O.

Karaganda State Medical University, Kazakhstan; Helios Klinikum, Bad Saarow, Germany

At present time great significance is given to the problem
of the thrombosis of usual metallic stents without the
medical covering, which are often used for the emergency
revascularization of myocardium among patients with the
acute coronary syndrome (ACS). In clinical practice there
is a stent thrombosis classification accepted by Academic
Research Consortium, according to which thrombosis aris-
ing within 24 hours is considered acute, from 24 hours to
30 days - subacute thrombosis, from 30 days to 12 months
— late thrombosis, and very late thrombosis which is ob-
served within 1 year after implantation of a stent [3]. This
complication arises most often within the first month after
stenting and, as a rule, ends with the development of the
Q-wave myocardial infarction (MI) or death of the patient
[13]. According to foreign literature for the prevention of
vascular accidents development (M1, stroke, cardiovascular
death), two-component antithrombotic therapy administra-
tion and high doses of statin is obligatory, and this reduces
the incidence of development of a stent thrombosis [2,9,16].
Besides, in registration research with participation of pa-
tients with ACS, which have been stented, G.J. Karillon and
et al. [8] and I. Moussa and et al. [11] defined that in cases
of thrombosis the lethality within 30 days of supervision
accounted for 26 and 24% respectively.

The main reason for development intra, as well as postop-
erative adverse events during performing primary percu-
taneous coronary intervention (PCI) among patients with
the acute coronary syndrome (ACS) is badly controlled
intravascular thrombosis. This is caused by the fact that the
extraneous body - coronary stent is joined to the damaged
atherosclerotic plaque (existing factor of this pathologic
process). The only drug class, purposefully suppressing
platelet plug, is represented by antithrombotic preparations
or as they are called antiplatelets, which effectiveness in the
treatment of the coronary heart disease (CHD) is proved a
large number of studies [2,3,9,13,16].

In general clinical practice doctors use antithrombotic drugs
(ATD) of various groups, differing on the mechanism of ac-
tion and efficiency. Results of meta-analysis of Antithrom-
botic Trialists’ Collaboration (2002) based more than on
50 years’ experience of acetylsalicylic acid usage showed
that prolonged use of a drug reduces the risk of significant
vascular events (nonfatal myocardial infarction - MI, stroke
and death from vascular events) by 25%. These data helped
to recommend low doses of acetylsalicylic acid (ASA) of
75-100 mg per day for prevention of acute vascular events
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to all patients with high risk of vascular complications with
the level of evidence A [1].

Clopidogrel irreversible blocks P2Y12 receptors on the
surface of platelets, and that leads to stimulation reduction
by adenosinediphosphate of the adenylate cyclase mecha-
nism and has a fast and expressed effect on formation of
blood clot. Invention of this drug is referred to outstanding
achievements in clinical cardiology for the last decades.
During experiment clopidogrel reduced the thrombosis by
87%. High clinical efficiency of the drug is determined in
the extensive multicenter research CURE and CAPRIE. The
research CURE showed that application of the clopidogrel
during 1 year in addition to the standard therapy including
ASA, considerably (by 20%, p=0,00009) reduced the risk of
beginning of the combined final event (MI, stroke or death
from cardiovascular events) among patients with unstable
stenocardia or non-Q-wave MI in comparison with the
group receiving placebo in addition to the standard therapy
of ASA. Moreover, efficiency of clopidogrel administration
was registered among patients with ACS who underwent
the invasive intervention, as well as among patients receiv-
ing only drug treatment [17].

The most effective aggregation suppression of platelets
is proved by application of antagonists of a glycoprotein
receptor of platelets IIb/I1la (GP IIb/IIIa), i.e. by the impact
on the final and key stage - binding of fibrinogen with its
receptor. The research ELISA-2 showed reliable advan-
tage of threefold antiplatelet therapy (ASA, clopidogrel,
antagonist GP IIb/IIla - tirofiban) in comparison to the
double therapy by ASA and clopidogrel among patients
with ACS without ST segment elevation (bST ACS). At
that the frequency of hemorrhagic complications in both
groups authentically did not differ [4].

According to the meta-analysis of G. De Luca the usage of
an abciximab during invasive intervention of a infarction-
related coronary artery among patients with ACS with ST-
segment elevation (ST ACS) reduced a hospital lethality of
patients (2,4% against 3,4% using placebo) and mortality
in terms of 6-12 months (4,4% against 6,2%). The number
of the registered hemorrhagic complications in this case
did not increase [5,6].

According to the modern recommendations of the European
society of cardiologists on the myocardial revasculariza-
tion, blockers of IIb/I11a receptors of platelets are proposed
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Table 1. Initial characteristics of patientst

Indicator Number of patients
Age median, years 63
Age > 75 number / total number (%) 16/78 (20,5)

Female (number/%) 9/11,5
Smoking (%) 61
Arterial hypertension (%) 100
Hypercholesteremia (%) 100

Ciliary arrhythmia (number/%) 14/17,9
Type 2 diabetes mellitus (%) 41
AMI in the anamnesis 4%

to the application in addition to the standard antiplatelet
therapy including ASA and clopidogrel, among patients
ACS with proved during coronarography “severe” throm-
bosis infarction-related coronary artery [14,15].

According to G. Sianos the simplest criterion of “sever-
ity” of coronary thrombosis is the extent of a thrombosed
segment (defect of contrasting) in the infarction-related
coronary artery. At identification of thrombotic occlusion
of the coronary artery, the extent of the thrombosed seg-
ment is estimated after an artery repatency by the coronary
conductor [12].

In 2006 a clinical trial of a new antiplatelet drug ticagrelor
which included more than 18 thousand of patients with
ACS from 43 countries of the world has been started.
Patients with ACS who had to be exposed to primary PCI
within 24 hours from the beginning of symptoms were
included in research. Results testified a high efficiency
independently whether PCI has been done or not. Fast
development (within 40 minutes) of antiplatelet effect of a
ticagrelor after prescription of 180 mg of load dose, helped
to reduce the frequency of primary final point development
of aroentgen-endovascular revascularization of a myocar-
dium in comparison to the group of patients, who has been
prescribed clopidogrel, from 15,2% to 12,2%. At the same
time groups did not differ on the frequency of hemorrhagic
complications development [7].

Research objective - an assessment of efficiency and safety
of clinical application of a ticagrelor at PCI.

Material and methods. From May till June 2015 in De-
partment of cardiology of Helios Klinikum, Bad Saarow,
Germany the primary PCI has been done to 42 patients
with ACS, 3 of them have been diagnosed with cardiogenic
shock. The age of patients ranges from 38 to 82 years
(63+6,5 years). The diagnosis of MI was determined ac-
cording to the standard definition offered in 2007 [14,15].
Data of subjective and objective inspection of patients,
changes on an electrocardiogram and the positive troponin
test represented the key positions in diagnostics. Quantita-
tive determination of troponin T level was carried out on
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the Cardiac Reader analyzer of Roche firm. Established
99-pertsentil for this device made 0,05ng/ml, threshold
resolution (“cut oft” rate) allowing to diagnose a myocar-
dium necrosis - 0,1 ng/ml.

For preoperative antiplatelet preparation before primary
PCI patients have been prescribed ticagrelor in a dose of
180 mg and ASA in a dose of 200 mg. The emergency
coronarography and primary PCI were carried out in 15-90
minutes from the moment of determination of the MI diag-
nosis. Surgical access was provided by the catheterization
of the right beam artery in a Seldinger way.

Mostly patients was of working age (80%), and female
patients were only 11,5% (Table 1).

For contrasting of coronary arteries X-ray contrast remedy
Skanlyuks-300 (Sanohemiya, Austria) was used. The aver-
age volume of the used X-ray contrast substance during
operation was 200 ml. The average time of x-ray beam
impact on the patient was equal to 8 minutes.

The infarction-related coronary artery was determined by
angiographic signs (full occlusion) and by comparisons of
the obtained data with a clinical picture of a disease and
data of an electrocardiogram.

For stenting of coronary arteries used bare metal stents and
endoprosthesis with a medicinal anti-proliferative covering
from a platinum-chrome alloy of Boston Scientific, USA
firm production.

During stenting the diameter of endoprosthesis has been
selected for an initial coronary angiography or after a bal-
loon predilatation of an occluded (thrombosed) segment of
a coronary artery in the ratio 1,25-1,5:1 to the due diameter
of the struck segment. Implantation of the stent into the
stenopeic segment of a coronary artery was carried out by
inflating of a cylinder of delivery system by pressure not
less than 18 atmospheres (maximum 25 atmospheres). The
hemostasis of the place of vascular access beam arteries
was carried out intraoperatively by a compression haemo-
static bandage.
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Fig. 1. Coronary angiogram of the patient G, 75 years, hospitalized with the diagnosis of STEMI, cardiogenic shock:
a) Occluding thrombosis of a trunk of the left coronary artery; b) Coronary angiogram after a recanalization
and stenting of a trunk of the left coronary artery in the direction of the forward descending branch

Fig. 2. Coronary angiogram of the patient N, 46 years, hospitalized with the diagnosis of STEMI:
a) A critical stenosis of the descending AIVA artery;
b) Coronary angiogram after a recanalization and stenting of a trunk of the descending AIVA artery

After performing of operation patients were in the block of
intensive therapy within the first days, and monitoring has
been carried out there by haemodynamic indicators, laboratory
indicators examination and complex non-surgical therapy.

Electrocardiogram monitoring was carried out with the
use of the bedside Ninon Cohden monitors (Japan) in 12
standard and 5 additional assignments (V7-V9, V3R, V4R).
Echocardiographic inspection has been done on the devices
Accuson and VIVID 7VT-02 General Electric (USA). Es-
timated parameters: the final systolic and diastolic size of
a cavity of the left heart ventricle, stroke volume, fraction
of emission of the left ventricle by techniques of Teichholz
and Simpson, presence of regional zones of contractility
violation of the left ventricle, condition of the valve de-
vice and presence of a hemodynamically relevant valvate
regurgitation.

Biochemical blood tests have been carried out with the use
of the Spectrum system. Parameters of lipidic (cholesterol
and its fractions, triglycerides, atherogenic index), carbo-
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hydrate (glucose), nitrogenous (creatinine and urea) ex-
changes, level of hepatic transaminases have been studied.

Anticoagulant therapy was carried out by low-molecular
heparin (enoxaparin) only at a stage of intensive treatment
in the chamber of reanimation and intensive therapy.

Results and efficiency of treatment were estimated intra-
operatively and at the hospital stage within 14 days after
performing of primary PCI by angiographic result, regres-
sion of clinical displays of the disease, data of electro and
an echocardiography, treadmill test and by development
of complications.

Criteria for evaluation of treatment results:

1. Clinical efficiency - regression of clinical manifesta-
tions of developing MI and stabilization of indicators of
haemodynamics within the first days after operation; total
disappearance of objective symptoms of ischemia of a
myocardium in the pool infarction-related artery in the
next postoperative period.
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2. Angiographic result: a) Satisfactory - presence of a
residual stenosis less than 20%, TIMI - III blood flow in
a stented vessel, lack of a dissection; b) Unsatisfactory - a
residual stenosis more than 20%, TIMI - 11 blood flow,
development of a dissection of an artery. The analysis of
the blood flow through the stented coronary arteries was
carried out according to the classification offered as a result
of the randomized research “Thrombolysis in myocardial
infarction” (TIMI).

3. Intra and postoperative complications of primary PCI:
death, ischemic or hemorrhagic stroke, myocardial infarc-
tion, bleedings, local complications of the place of access
to the vascular course (bleeding, thrombotic occlusion of
a punctured vessel, dissection of intima, artery pseudo-
aneurism, AV fistula, retroperitoneal and external hema-
toma); the nephropathy caused by introduction of X-ray
contrast substance.

Results and their discussion. At coronary angiography
among all patients one infarction-related coronary artery
has been revealed. Most of all patients had MI of the inferior
wall of the left heart ventricle caused by thrombosis of the
right coronary artery (57,7%). Patients with one-vascular
damage of the coronary arteries made 24% that corresponds
to literary data.

Blood flow through the infarction-related coronary arteries
by TIMI III was achieved among all patients. No patient
developed the phenomenon of “No-Reflow”. Inhibitor I1b/
I11a of receptors of platelets was applied in one case at the
patient with occluding thrombosis of a trunk of the left
coronary artery. Results of the primary PCI at this patient
are presented in Fig. 1.

Results of primary PCI at the patient with thrombosis of the
descending artery of AIVA are presented in Fig. 2.

No case of contrast induced nephropathy and hemorrhagic
complications development after the primary PCI was
observed. Clinical efficiency of treatment was 100%. For
8 patients (10,2%) at the hospital stage after primary PCI
the ticagrelor was replaced by clopidogrel in connection
with development of the side effect in the form of short-
ness of breath.

In the postoperative period the ticagrelor and clopidogrel
were prescribed in a dose 90 mg and 75 mg per day respec-
tively for a period of up to 6 months - after implantation of
bare metal stent, and up to 18 months - after implantation
of stent with a medicinal anti-proliferative covering.

By work results the primary PCI is the most effective
method in treatment of patients with ACS. Prescribing dur-
ing preoperative preparation period of an anti-platelet drug
ticagrelor improves results of PCI and helps achievement
of a complete blood flow recovery through the infarction-
related coronary artery and also allows to reduce risk of
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intraoperative and postoperative complications, frequency
of intraoperative use of IIb/IIla inhibitors of receptors of
platelets.

Thus, the results confirming efficiency and safety of ti-
cagrelor application allow considering the emergence of
this drug as an important milestone in the treatment of
ACS. Nevertheless, undoubtedly, a personal approach to
the choice of this or that antiplatelet at which the risk of
development of ischemia, individual for each patient, in
comparison to the risk of bleeding developing is taken into
account has to be applied.
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SUMMARY

OPTIMUM APPLICATION OF MODERN ANTI-
THROMBOTIC DRUGS AMONG PATIENTS WITH
THE ACUTE CORONARY SYNDROME WITH THE
RISK OF STRICTURE FORMATION OF CORO-
NARY ARTERIES

Zhunussov Y., Taizhanova D., Abdullabekova R.,
Bitz U., Visternichan O.

Karaganda State Medical University, Kazakhstan, Helios
Klinikum, Bad Saarow, Germany

The purpose of the research is to give the effectiveness and
safety of ticagrelor in combination with acetylsalicylic acid
as preoperative treatment of primary stenting in patients
with ACS.

We have investigated 42 patients with ACS, 3 of which
were diagnosed with cardiogenic shock, age from 38 to
82 years (6346.5 years). The ACS diagnosis was verified
using the results of the ECG, a troponin test and x-ray
contrast coronary angiography. The purpose of preopera-
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tive antiplatelet treatment prior to primary PCI ticagrelor
was administered in the dose of 180 mg and aspirin at a
dose of 200 mg. Emergency coronary angiography and
primary PCI was performed 15-90 minutes from the time
of diagnosis. TIMI III flow in the infarct-related coronary
arteries was achieved in all patients. None of the patients the
phenomenon of “No-Reflow” has not developed. The appoint-
ment of the antiplatelet drug ticagrelor before primary PCI
contributes to the achievement of full blood flow restoration
in the infarct-related coronary artery, and also reduces the risk
of intraoperative and postoperative complications.

Keywords: primary PCI, antithrombotic treatment, acute
coronary syndrome.

PE3IOME

OIITUMAJIBHOE NTIPUMEHEHUE COBPEMEH-
HBIX AHTUTPOMBOTHUYECKUX ITPEITAPATOB
Y NAODUEHTOB C OCTPBIM KOPOHAPHBIM
CUHAPOMOM C PUCKOM PECTEHO3UPOBA-
HUSI KOPOHAPHBIX APTEPUI

Kynycos E.C., Taiizkanosa JI.2K., Aonyi1adexosa P.M.,
Butn Y.K., Bucrepanuan O.A.

Kapazanouncruii 2ocyoapemeenbiil MeOUYUHCKULL YHUBEPCU-
mem, Kazaxcman,; Kmnuxa I'enuoc, bao-3aapos, I'epmanus

Lenbro nccne0Banust SBUIIOCH U3yueHHe 3 (HEKTUBHOCTH
1 0e3011aCHOCTH NPUMEHEHUSI THKArpeaopa B KOMOMHALIUH
C alEeTWICAIULWIOBOM KUCIOTON B Ka4eCTBE Ipeaomnepa-
IIUOHHOHN MOJATOTOBKH NMPH MEPBUYHOM CTCHTUPOBAHUU Y
OOJIBHBIX OCTPBIM KOPOHAPHBIM CHHPOMOM.

HccnenoBans! 42 manueHTa ¢ OCTpbIM KOPOHAPHBIM CHH-
npomom (OKC) B Bo3pacte ot 38 1o 82 ner (63+6,5 ner),
y 3 U3 HUX AMArHOCTHPOBAH KapIMOTreHHbIH oK. J[naruos
OKC 6511 BepuduiiupoBaH ¢ moMolIbio pe3ynsraroB DK,
TPOIOHMHOBOT'O TECTA U PEHTTEHOKOHTPACTHOM KOpOHAPO-
rpaduu. C 1eabio mpeaonepanuoHHON aHTHATPETaHTHON
MOJITOTOBKHU MEpel MePBUYHBIM YPECKOKHBIM KOPOHAp-
HeIM BMemaTenscTBoM (UKB) nHasnauanm Tukarpenop
B no3e 180 mr u acnupuH B g03¢ 200 MI. DKCTpEeHHYIO
kopoHaporpaduw u nepsuunoe UYKB BoinmosiHsIN Cry-
cTa 15-90 MUHYT ¢ MOMEHTa yCTaHOBJICHHUS JHarHos3a
uHpapkra MuoKapna. Y BceX MalMeHTOB ObLI JOCTUTHYT
notok kpoBooOpameHust TIMI III mo kopoHapHbIM apre-
PpHSIM, HETTOCPEICTBEHHO OMBIBAIOIIUM PETHOH HH(APKTa.
Cnyuyaes pazsutus peHomeHa «No-Reflow» He oTmeua-
Jgoch. HazHaueHne aHTUTPOMOOIMTAPHOTO Ipernapara
tukarpenop nepea nepsuuHeiM YKB cnocobcTByeT
JOCTHKECHHIO TOJTHOTO BOCCTAHOBJICHUS KPOBOTOKA T10
UH(papKT-CBA3aHHON KOPOHAPHON apTepuH 1 O3BOJISET
CHU3HUTHh PUCK MHTPAOTEPANMOHHBIX U TOCJIEoNnepau-
OHHBIX OCJIOKHEHHUI.
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GENDER AND PROFESSIONAL FACTORS OF MEDICAL STUDENTS’
PSYCHOLOGICAL READINESS FOR PERFORMING PROFESSIONAL DUTIES

Omelchuk S., Lymar L.

O. Bogomolets National Medical University, Kyiv, Ukraine

Psychological readiness of a physician for performing
his professional duties is one of the most important fac-
tors of the successful treatment. Such scientists as A.
Borisiuk [2], I. Vitenko [4], N. Magazanik [8], M. Holst
[14], K. Hornung [15] and M. Morgan [17] have studied
some aspects of the physician’s psychological readiness
for performing professional duties, as well as analyzed
professionally significant qualities within the mentioned
context, estimated certain issues of the development of
the readiness during training at Medical Schools. The
studies of Ukrainian psychologists P. Lushin [7], L. Ly-
mar [15], M. Petrus [10] and K. Mikhno [9] are dedicated
to the research of the psychological readiness of medical
students to their future activities and the development
of the required qualities during their training at Medical
Schools, as the basic correction of the readiness should
be performed during the university training process. Ac-
cording to I.Vitenko, the model of the medical student’s
readiness for the future professional activity consists of
three basic components: professional and psychological
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preparation cycle, ethical and deontological prepara-
tion cycle and the medical philosophy cycle. Each of
these components provide for high effectiveness of the
performed duties [4] and all these components must be
developed during the training of medical students at
Medical Schools [2].

The data of the literature analysis [4,13,17,18] as well as
the personal experience of training the medical students
provided for defining the structure of medical students’
psychological readiness for performing their professional
duties, the development and correction of which in Medical
Schools is the main task not only of psychological service
of the educational establishment, but each tutor.

The study was aimed at detection of the medical students’
psychological readiness for performing professional duty
as well as defining the main factors of the readiness, such
as the gender and professional ones, with their subsequent
correction.
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Material and methods. The structure of the medical
students’ readiness for performing professional duties
includes the following components, defined by the
authors: value-motivation (motivation of professional
interaction and value orientation of future medical
specialists), emotional (empathy, ability for emotional
self-regulation, emotional stability and flexibility while
performing professional duties), communicative (com-
municative mindset and communicative tolerance of
medical specialists), cognition (the system of knowledge
about the future professional activity, ways of interacting
with patients and colleagues while performing duties)
and the conative one (choosing the optimum behavior
strategies in problematic interaction, self-analysis and
self-control skills) [16].These components were studied
using the following methods: value-motivation compo-
nent - method «Value orientations» by M. Rokich [11]
and author authentic method “Profession choice motiva-
tion”; cognition component — author authentic method
“Physician-patient interaction”, conative component
— method of self-control diagnostics by M. Snider [11],
method “Strategic Approach to Coping Scale” by S. Hobfoll
(SACS) [11] and method of conflict behavior style diag-
nostics by K. Thomas, adapted by N. Grishina [5], emo-
tional component — the method “Empathic tendencies
diagnostics” by 1. Yusupov [6]; and the predominating
psychological defense strategy diagnostics method by
V. Boiko [5]; communicative- the method “Communica-
tive tolerance study” by V. Boiko and communicative
mindset diagnostics method by V. Boiko [5].

During the period of 2010-2015 years the authors evalu-
ated the survey results of 334 students of the 1%, 3™ and 5
courses of the O.Bogomolets National Medical University
using the above mentioned methods. The students made up
the following groups:

1- by gender: 24.6%- males, 75.4 %- females;

2 - by age: 21% of the respondents aged under 18 years
old; 43.7% — aged from 18 to 21 years old; 35.3% — aged
above 21 years old;

3 - study course: 30.5% of the respondents are the students
of the 1% course; 47.9% — of the 3™ course; 21.6 % — of
the 5" course;
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4 - specialty: 34.7% of the respondents with the specializa-
tion “Preventive medicine”; 19.8% — "Pediatrics"; 45.5%
— "Stomatology";

5 - residence: 85.6% of the respondents noted city as their
point of residence, 14.4 % - country.

The mathematical processing and graphic presentation of
the data were executed using the statistical software SPSS
13.0 and Excel MS [3].

Results and their discussion. The conducted analysis
provided for detecting the following factors of medical
students’ psychological readiness for performing profes-
sional duties: 1) gender and age; 2) professional training
(study course, specialization); 3) social (point of residence,
etc.). The analysis of the gender and professional factors
detected statistically significant difference in the groups.
The analysis of readiness peculiarities according to the
gender factor showed that (Table 1): female students are
characterized by a higher psychological readiness level
than the males express. High level of such readiness was
exhibited by 5.2% of the female respondents compared to
3.7% of the males.

18.3% of men showed low level of readiness, compared
to 12.7% of women. This was most vividly expressed in
the conative component figures, which was characterized
by slight but statistically significant difference due to the
gender factor (Table 2).

The analysis data show that 37.8% of female students are
characterized by higher conative component level than
male students, in the group of which only 19.5% showed
high level of the characteristic (p<0.01). This is stipulated
for such survey results: the medical students prefer more
flexible behavior strategies of interaction (11.1% of women
and 3.7% of men), women more often choose collabora-
tion (12.3%) and compromise (44.4%), at the same time
these strategies characterized only 2.4% and 40.2% of the
surveyed men. Men more often choose competition (22.0 %
of men against 12.7% of women) and avoiding (26.8% of
men against 4.9% of women) (p<0.01) as an intrapersonal
interaction strategy.

Table 1. The peculiarities of medical students psychological readiness for performing professional duties
depending on the respondents’ gender

Psychological readiness levels (the amount of respondents in%)
Gender of the respondents "
Low Average High
Female 12.7 74.2 13.1
Male 18.3 73.2 8.5

Table 2. The peculiarities of the conative component of medical students psychological readiness
for performing professional duties according to the respondents’ gender

: Qo
Gender of the respondents Conative component levels (the amount of respondents in .A))
Low Average High

Female 9.6 52.6 37.8

Male 9.8 70.7 19.5
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Table 3. Expression of professional motivation in students of various specialization

Expression of motivation (the amount of the respondents in %)

Specialization Altruistic motivation Pragmatic motivation Scientific motivation
Preventive Medicine 67.5 21.5 11.1
Pediatrics 62.3 21.4 16.3
Stomatology 33.1 65.5 1.4

Table 4. The characteristics of the emotional component of future medical specialists’ readiness
for performing professional duties according to their specialization

Emotional component development levels
Specialization (the amount of the respondents in %)
Low Average High
Preventive Medicine 7.8 62.6 29.6
Pediatrics 6.1 75.8 18.2
Stomatology 6.6 77.6 15.8

In stressful situations women most often choose assertive
and social strategies to overcome the situation (40.3% and
20.2% of women against 32.5% and 7.5% of men appropri-
ately). Men most often choose destructive (17.1% of men
against 12.9% of women) and impulsive-avoiding (32.5%
of men against 12.9% of women) behavioral strategies of
overcoming problems of professional interaction (p<0.01).
We suppose it possible to relate the obtained results to
gender difference in male and female socialization, while
women find themselves in a more prescriptive, strictly re-
stricted environment, so they have to adapt to expectations
[1] . This leads to their higher conformity and better com-
municative skills development level. The disturbing issue of
the survey is that the respondent males with detected poor
characteristics may start medical career upon graduating
from the Medical School, without psychological correction
of the parameters to be performed during their training.

The analysis of future medical specialists’ readiness for
future professional duties due to specialization detected
statistically significant difference in emotional and motiva-
tion components (Table 3,4).

As for the motivation components of readiness (Table 3),
altruistic motivation of future career choice predominates
in students of the “Preventive medicine” specialization
(67.5% of these students against 33.1% of the “Stomatol-
ogy” specialization students), while the pragmatic mo-
tivation characterizes the “Stomatology” specialization
students (65.5% of the students), and the last group often
noted in additional information of the survey "career
chosen on demand of parents".

So, career choice motivated by possibility of high financial
award and high career social image are more expressed in
stomatological students than in respondents of other spe-
cializations, and this may negatively influence the treatment
process, which should be aimed at recovery of the patient.

© GMN

The data of the table 4 evidence about high level of emo-
tional component characteristic for the students of the
“Preventive Medicine” specialization (29.6%) compared to
“Pediatrics” specialization students (18.2%) and “Stomatol-
ogy” specialization students (15.8%),p<0.05.

A more detailed analysis of empathic data, empathy to
patients in particular, will explain this distribution more
precisely (Fig.1).

ns—

05—

Empathy to patients average means

T T
Pediatrics Stomatology

Specialization

T
Preventive medicine

Fig. 1. Expression of empathy according to the specializa-
tion of respondents

These tables provide for the conclusion that empathy is
more characteristic for the students of the “Preventive
medicine” and “Pediatrics” specialization. The empathy to
the patients is less expressed in the students of “Stomatolo-
gy" specialization(p<0.01).

Such parameters of the readiness for the professional du-
ties” emotional component are stipulated for dominating
peacefulness as the basic psychological protection strategy,
expressed by the respondents (Fig. 2).

The data of the figure 2 illustrate that the students of the

“Preventive medicine” specialization are more prone to
choosing the partnership and collaboration strategies while
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performing their professional duties and interacting with
others, they express higher tolerance, compared to the
respondents of other specialties. To some degree it may be
explained for the peculiarities of professional duties of these
careers, especially compared to the future stomatologists.

means

Peacefulness average

T T :
Preventive medicine Pediatrics Stomatology
Specialization

Fig. 2. Expression of peacefulness as a dominating psycho-
logical protection strategy according to the respondents’
specialization

So, according to the obtained data, we suppose necessary to
conduct psychological and deontological correcting train-
ing courses for the students of the “Stomatology” special-
ization to improve the characteristics of their psychological
readiness for performing professional duties. The results,
obtained from the “Preventive medicine" and “Pediatrics”
specialization students aren’t indicative of the necessity to
conduct such training classes with them for the sufficient
expressed level of their psychological readiness for future
professional duties.

Conclusions.

1. Psychological readiness of medical students for per-
forming professional duties is an important component of
Medical School training and preparation for professional
activity after graduating from the Medical School. The
detection of the psychological readiness level, its develop-
ment and correction of particular components make up an
important task for the whole academic and psychological
staff of Medical Schools.

2. The conducted study of the medical students’ readiness
for performing their professional duties detected statistical-
ly significant difference in gender and professional factors.
3. Female respondents expressed higher figures of psy-
chological readiness for performing professional duties,
particularly in conative component expression (ability for
organizing skills and self-regulation while interacting with
colleagues and patients) compared to male respondents,
37.8% against 19.5%. Male respondents choose more de-
structive interaction strategies (competition or avoiding).

4. Altruistic motivation of the career choice are character-
istic for the “Preventive medicine” specialization students
(the motives are expressed in 67.5%) while pragmatic mo-
tives are characteristic for the “Stomatology” specialization
students (the motives are expressed in 65.5%).

5. High level of emotional component of future medical
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specialists’psychological readiness for the performing
professional duties according to the specialization is better
expressed in the students of “Preventive medicine" special-
ization, less-in the “Pediatrics” specialization students, and
the least — in the “Stomatology” specialization students,
who require correction of the characteristics before they
start practicing with patients.

6. We suppose necessary to conduct psychological and
deontological correcting training courses for the students
of the “Stomatology” specialization to improve the char-
acteristics of their psychological readiness for performing
professional duties. The results, obtained from the “Pre-
ventive medicine" and “Pediatrics” specialization students
aren’t indicative of the necessity to conduct such training
classes with them for the sufficient expressed level of their
psychological readiness for future professional duties.
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SUMMARY

GENDER AND PROFESSIONAL FACTORS OF
MEDICAL STUDENTS’ PSYCHOLOGICAL READI-
NESS FOR PERFORMING PROFESSIONAL DUTIES

Omelchuk S., Lymar L.
O. Bogomolets National Medical University, Kyiv, Ukraine

The article describes the results of the psychological readi-
ness for performing professional duties study performed
in 2010-2015 among the O.Bogomolets’ National medical
university students; contains analysis of the gender and
professional factors of the readiness. The authors have
described the results obtained in motivation, cognitive,
conative, emotional and communicative components
of the psychological readiness by using the classic and
author authentic methods. It has been estimated that the
female respondents are characterized by a higher level of
psychological readiness than the male ones, which may be
explained due to higher female conformity resulting from
higher demands for profession. The conducted analysis
of professional factors of the psychological readiness has
shown that the students of the “Preventive medicine” spe-
cialization exhibit higher level of psychological readiness
than the “Pediatrics” and “Stomatology” specialization
students due to dominating altruistic motivation of profes-
sional activity, independent career choice and higher level
of the emotional component development.

Keywords: medical students, physician, professional

duties, readiness, gender, students, preventive medicine,
pediatrics, stomatology.
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PE3IOME

I'EHAEPHBIE U TIPO®ECCUOHAJIBHBIE ®AK-
TOPHI IICUXOJIOTMYECKOM TOTOBHOCTH
CTYAEHTOB-MEJIAKOB K BYIYIIEA ITPOPEC-
CHUOHAJIBHOM JEATEJILHOCTH

Owmeapuyk C.T., JIsimaps JI.B.

Hayuonansueiii meouyunckuil ynusepcumem um. A. Bozo-
monvya, Kues, Yxpauna

B crarbe ommcansl pe3ynbTarsl mpoBeaeHHOTO B 2010-
2015 rr. MccieqoBaHUs MCUXOJIOTHYECKON TOTOBHOCTH
CTyAeHTOB HannoHanbHOTO METUIMHCKOTO YHHBEPCHTE-
Ta uM. A. boromonbiia k Oymymied npodeccnoHaIbHON
JESITEbHOCTH, TIPOAHATU3UPOBAHBI TCHJIEPHBIE U IIPO-
(heccronanbHBIE (DAKTOPHI TAHHOW TOTOBHOCTH. ABTOPaMHU
OTIMCaHBI PE3yJbTAThl HCCIEJOBAHUS MOTHBAIIMOHHOTO,
KOTHUTHBHOTO, KOHATHBHOTO, SMOIOHATIBHOTO U KOMMY-
HUKaTUBHOTO KOMITOHEHTOB IICUXOJIOTMYECKOH TOTOBHOCTH
C MCHOJIB30BaHUEM KJIACCHYECKUX M ABTOPCKUX METO/HK.
[ToxazaHo, 9TO JKEHIIHH - OyIyIIUX Bpadei XapaKTepusyeT
Ooee BHICOKHN YPOBEHD TICHXOJIOTHYECKON TOTOBHOCTH,
YeM MY’K4UH, 9TO CIEAYeT OOBSICHUTD OOJbIIEH )KEHCKOM
KOH(OPMHOCTEIO B pe3ynbrare 0ojee BRICOKUX TpeOoBaHHA
K mpodeccun. [TpoBeneHHbIH aHaIHM3 TPohecCHOHATBHBIX
(haKTOPOB MCUXOIOTUIECKON TOTOBHOCTH K OyIyIIiei mpo-
(heccroHaNBHON AEATENBHOCTH TOKAa3aJl, YTO CTYICHTHI
CHENHAIBHOCTH «MEJUKO-TIPO(MIAKTHIECKOE ENI0»
MIPOSIBIIAIOT 00Jiee BBICOKHH YPOBEHB MCHXOIOTMYECKON
TOTOBHOCTH, YeM CTYJCHTBI CTICIIHATbHOCTH «IETHATPHSDY
1 «CTOMATOJIOTHSD) BCIIEICTBUE PEOOIIaJaH sl allbTPYHCTH-
YeCKOW MOTHBALUU MPO(GECCHOHATHHON JeSTEIbHOCTH,
CaMOCTOSTETFHOTO BEIOOpa IIpodeccru i 00JIee BEICOKOTO
YPOBHS Pa3BUTHsI SMOLIMOHAILHOTO KOMIOHEHTA B CPaB-
HEHUH CO CTYACHTaMM CIECHUAIBHOCTEH «HEequaTpus» H
«CTOMATOJIOTHSD).
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b 9egb@o-dgoozmbgbols dmdsgsgo 3Gmagloyeo
baddosbmdobowdo glomammaogdo dbsmdols g96-
IOYmo ©s> 3OMBgLogmmo FoJBm@godo

. mdgenhygo, @. @ods@o

> dmamdmeols bob. bogombsgy®o bsdgooiobm
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Lob. bodgooiobem  gboggdlbodg@do 2010-2015 §F.
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OCOBEHHOCTH METABOJIM3MA KOCTHOM TKAHH Y MTOJIPOCTKOB,
HPOXKHUBAIOUIUX B KASAXCTAHE (HA IIPUMEPE I'. AKTOBE)

'Hypraauesa P.E., 'Aman:koakbisbl A., 'KanaeioaeBa A.T., {Tocumor A.)K., ’CrankeBuuyc J.

Banaono-Kaszaxcmanckuii 2ocydapcmeennvlil meduyunckuil ynusepcumem um. Mapama Ocnanosa,
2Jlumosckuil Ynusepcumem nayxu 300posws, Kaynac, Jlumsa

[IpoGnema 3M0pOBBS IETCH W MOIPOCTKOB SIBJISCTCS aK-
TyaJbHOH, MOCKOJBKY 3[0POBBE JETCH — 3aior (usu-
YECKOTO COCTOSIHUSI B3pOCIOrO0 HACEJIEHUS CTpaHbl U
3mopoBbs Harwu [10]. MHOecTBO pabOT MOCBSIICHO
BOIIPOCY MUHEPAIHHOTO 00MEHA KOCTHOW TKaHU Y B3POC-
abix [9,14,15,32]. B coBpeMeHHBIX YCIOBUSAX HapylLIEHUE
IJIOTHOCTH KOCTHOM TKaHM Yy B3POCIHbBIX CBSI3bIBAIOT C
ee coctosiHueM B aerctse [1]. B merckom Bo3pacte Ha-
pylLIEeHUEe MUHEPAIbHON TUIOTHOCTU KOCTHOHM TKaHH, Kak
[IPaBUJIO, COUETACTCS C Pa3IMUYHBIMK MaTosorusmu [28].
U3BeCTHO, 4TO COCTOSIHUE KOCTHOM TKaHU OIpeNesieTcs
OaylaHCOM JIByX IPOIICCCOB — OCTEOCHHTE30M H OCTEOpe-
3opOrweit [16,26,31]. OxHako, HOPMATHBHBIX ITOKA3aTeeh
MeTabomM3Ma KOCTHOM TKaHM B OTICIBHBIX BO3PACTHBIX
Nepuosax y JIeTel ¢ pa3iMuHbIMU PErMOHAMU TPOKUBAHMUS
I10 ceil IeHb He YCTaHOBIeHO. B nuTeparype umerorcs enu-
HUYHBIC TAaHHBIC TI0 HEKOTOPHIM OHOJIOTMYECKIM MapKepaMm
KOCTHOM TKaHU B OTAENbHBIX momysiuusx [6]. laHHble o
COCTOSIHMH KOCTHOM TKaHU WM O HAIMYUH OaaHCca MEXIY
CHHTE30M H pe30pOIuell KOCTHOW TKaHW BEChbMa MPOTHBO-
peunssl [17,20].

JlokazaHo, YTO HAKOIUICHHE IHMKOBOW KOCTHOW MacChl
MPUXOIUTCSI K MOMEHTY 3aBepIICHUS (HOPMHUPOBAHUS
CKeJleTa y JIeTed IMOIPOCTKOBOTO BO3pacTa U SIBIISIETCS
ONPEACIIAIOINM JI1 KOCTeH BO B3POCIOM OpraHHu3Me.
Pasmuumns mo mapamerpaM MeTaboIM3Ma KOCTHOW TKaHU
B 3aBUCHUMOCTHU OT MPUHAJICKHOCTH K IMOJY BBISIBISIOT-
cs He Bcerna [7,18]. B cBs3u ¢ TeM, 4TO JaHHBIA KpyT
BOIIPOCOB HOCHT HECKOJIBKO (hparMEHTApHBIH XapakTep
B HccliefoBanusx, nposeaeHublx B CHI' u HekoTopbix
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CTpaHax JaJbHEro 3apy0exbs, a B Kazaxcrane nonoOHbIe
HCCIIEI0BaHNS €AMHUYHBI, aBTOPAMU U3Y4YEHBI IPOLECCHI
(hopMupoBaHus KOCTHOH TKaHU y noapocTkoB Kazaxcra-
Ha (T. AKkTO0€) C MpeaBapuTeNIbHON AeHCHuTOMETpHeit [2].

[enbro wccieoBaHus SIBUIIOCH U3YyYEHHE MHHEPAIbHON
IJIOTHOCTH KOCTHOW TKAHHU C UCIOIL30BAHUEM JECHCUTO-
METPUUYECKOTO arapara U aHaJiu3 OUOJIOTHYECKUX Map-
KEepOB MeTabosiM3Ma KOCTHON TKaHW B 3aBHCHMOCTH OT
MHUHEPAJIbHOM [IOTHOCTH Y TOJPOCTKOB, MPOKUBAFOIIIX
B I. AKTO0€E.

Marepuan u Mmetoasl. ObciieroBano 700 ycioBHO 310-
poBBIX zeTell B Bozpacte oT 14 mo 18 xer (352 mikois-
HUKa 1 348 IIKOJIBHMIl CperHHMX MIKoa I. Akto6e). o
WCCIIEJOBaHUS TIOPOCTKHA M MX POAMTEIH Aaiau HH)Op-
MHpPOBaHHOE coIviacue Ha 00ciieloBaHHE MHMHEPAILHON
riotHocTH KocTHOU TKanu (MIIK) u mapkepos ee mera-
6onusma. [l uccnenoBanust MITK ucrmonb30Baiy armma-
par SONOST-3000 (FOxnas Kopest). Pabora anmapara
OCHOBaHA Ha U3MEPEHUU CKOPOCTH YIbTPa3ByKa B KOCTH,
B JIaHHOM HCCJIEJOBaHUM - B IIATOYHON KOCTH. Y Jerei
omnpexnersnu Z-xpurepuid (Z-score). [lokaszarens Z-score
SIBJISIETCSl BEJIMYMHOW CTAaHAApPTHOTO OTKJIOHEHUS (ak-
TUYECKOH MIOTHOCTH KOCTH IO OTHOIIEHUIO K COOTBET-
CTBYIOIIEMY CPEJHEBO3PACTHOMY MTOKA3aTEeN0. 3HAUCHUS
Z-score 110 -1SD paccmatpuBanu kak Hopmy, ot -1SD 1o
-2,5SD - kak ocTeorneHuto, a Boime -2,5SD — kak octeo-
1opo3. bruoxumuueckue mapkepsl onpesnesnsuim B 61oso-
TMYECKHX cyOcTparax oOCIIeIOBaHHBIX JeTel - Mo4ye U
CBIBOPOTKE KPOBHU.



GEORGIAN MEDICAL NEWS
No 2 (251) 2016

B Moue ompenensnu moxasarenn A€30KCUITUPHINHOIM-
Ha (JIIM]]), B cHIBOPOTKE KPOBHU - COMATOTPOIMHOBOTO
ropmona (CTI') mertomoM TBepa0(a3HOTO XEMUIFOMH-
HHUCIIGHTHOTO HMMYHOaHanu3a. B  CBIBOpOTKe KpOBHU
orpeaensin 6azanbHbie ypoBHH PINP (N-TepMuHanbHblii
NPOMENTHA MpoKoJlareHa | TUma - Mapkep CHHTe3a
komareHa), kajgpuutoHuHa (KT) meromom wuMmyHO-
JIOTHYECKOTO aHajiM3a Ha AaBTOMATHYECKOM aHaJIU3aTrope
«IMMULITE 2000», Siemens (I'epmanust). YpoBeHb ocTe-
oxaneiHa (OK), 25-OH Burtammna D u maparropmona
(ITTT’) ompenensanu >IEKTPOXEMOIIOMUHUCIIEHTHBIM HM-
MmyHonornueckuM aHaimm3oM Gobas-¢601 (Roche). B 1iens-
Hoit kpoBu (¢ D/ITA) ompenenen yposens B-Cross Laps
(C-tepMHUHANIBHBIA  TENOMENTHI — MapKep ACCTPYKIUU
KoJulareHa | Tma) MeTosoM MMMYHOJIOTHYECKOTO aHaln3a
[3,30]. CoOpaHHbIil OHOJOTHYECCKUIT MaTepuall pa3Melaim
B CMEIMAIN3HUPOBAHHbIE KOHTEHHEPHI U OTIPABIISUIH B J1a00-
paroputo MHBUTPO 1. Mocksa (Poccus). Mccnenosanue
BBITIOJIHEHO B paMKax I'PaHTHOro (puHaHCUpOBaHMS Mu-
HHCTEpCTBa 00pazoBaHus U Hayku Pecryonuku Kazaxcran
N0 Hay4HO-TEXHHWYECKOH mporpamme «Pa3paboTka HOBBIX
TEXHOJIOTHI OXpaHbl 3/I0POBbsl JIETEW U PENpPOTYKTUBHOTO
3M0POBBs» B 3anajaHo-Ka3axCTaHCKOM TOCYIapCTBEHHOM
MEJIMIIMHCKOM yHUBepcuTeTe uM. Mapara OcniaHoBa. buo-
XUMUYECKHE aHAIM3bI MPOBEJCHBI C y4eToM TpeOoBaHMiA
JIOTOBOpA, 3aKJIFOUYEHHOTO Mexdy jaboparopueit MHBU-
TPO B pamKax BbIIICyKa3aHHOW HAy4HON IPOTPaMMBI.
Craructrueckas o0pabOTKa MONTYyYCHHBIX JAaHHBIX IPO-
BE/ICHA C MCIOJIb30BaHUEM CTAaTUCTUYECKOM MPOrpamMMbl
Statistica 10 ¥ METOZOB ONMCATENHFHONH CTaTUCTUKU WU
KOPPeNALMOHHOrO aHanu3a. [ cpaBHEHHs 1OCTOBeEp-
HBIX Pa3IM4YMi JUIS HE3aBUCUMBIX BHIOOPOK MCIIOJIb30BaH
t-kputepuil CtbrofeHTa. CBA3b BBISABICHA MO MapHOH U
YaCTHOM KOpPEJISIIUH.

Pesyabrarbl U ux odcy:xkaenue. OCTEOCHCUTOMETPHS
BBISIBUJIA CJIEJYIONIee IIPOLEHTHOE COOTHOIICHUE 10
Z-score: HopMma - B 11% (77), ocreonienus - B 72% (504),
a ocrenopos - B 17% (119) cnydaes. Jlannas metonono-
I'Msl IO3BOJIMJIA PAHKUPOBATh BECh KOHTHHIEHT 00Ciem0-
BaHHBIX Ha TPU OCHOBHBIE Ipymibl (Tabmuna 1).

Cpennuit Bo3pacT J1ereil BO Bcex TIpymmax Obul co-
MOCTaBUM M cocTaBuia 15,5+1,4 mer B rpymme ¢ HOp-
Moii, 15,0+1,6 1et - Bo BTOPOIi rpymme ¢ OCTEONeHUEH,
15,4+1,3 net - B TpeThel TpyIIe ¢ 0CTEONOPO30M.

VYxazanusle 3HadeHuss MIIK BBISBIEGHBI y IIKOJIb-
HHUKOB TPEX BO3PACTHBIX MOAPOCTKOBBIX I'pyNm (Ta-
6nuna 2). CpaBHUTENbHAs OLIEHKA B OTAEIbHON BO3-
pacTHOU rpymnme CBUAETEIbCTBYEeT 0 ToM, 4To MIIK
(HOpMa, OCTEONEeHHUs] ¥ OCTEeOoNnopo3) Oblja MpaKTH-
YeCKM aHaJloTMYyHa 3HAa4YeHUsIM B 00leil macce 00-
ciaenoBaHHbIX. V3 Tabnuubl 2 SIBCTBYET, YTO BCTpe-
gyaemocTh HopmanbHoil MIIK B BO3pacTte or 13-14
no 17-18 ner yBenuuuBanack B 2 u 2,5 paza. [us
MOAPOCTKOB BCEX TPEX BO3PACTOB HaMOOJBIINY MPo-
I[EHT BBISABJICH MO MOKA3aTeNl0 OCTEONMEHHUHU, a MaK-
CHMajbHas BCTPEYAeMOCTh OCTEONOpPO3a BHIABICHA B
Bo3pacte 15-16 net.

[TpoBeneHHBI aHANM3 JEHCUTOMETPUYECKOrO obcie-
JIOBaHMS IOAPOCTKOB IO IOJIOBOM IPUHAIJIEKHOCTU
orpakeH B Tabmuue 3. JlocToBepHble paznHyUs MO
noxy ¢ npuszHakamu HopMmanbHOU MIIK u ocTeonenun
HE BBISBIICHBI, IPU3HAK OCTEONIEHUH OB HICHTUYHBIM
KaK Cpeau MaJbYUKOB, TaK U JeBOoYeK. Torna Kak npu-
3HaK ocTeonoposa Obl1 B 1,5 pasa BbILIE Cpeu Mallb-
YUKOB, UEM JICBOUYCK.

Tabnuya 1. Hokazamenu MIIK y Ka3axcmauncKux WKOIbHUKOS

Mokazareau MIIK n (%) Bo3pact, M+m Z-score, M+SD
HOpMa 77 (11) 15,5¢1,4 -0,3+0,4
OCTEOIEHUS 504 (72) 15,0+1,6 -2,0+0,5
0CTEOIIOpO3 119 (17) 15,4+1,3 -3,240,3

Tabnuya 2. Pacnpedenenue nokazameneti MIIK ¢ mpex 6o3pacmmuvix epynnax o6ciedo8annblx HOOPOCHKO8

Bozpact KoJsunuecTBo, n Hopma, n (%) Octeonenust, n (%) Octeonopo3, n (%)

13-14 224 13 (6%) 186 (83%) 25 (11%)

15-16 343 41 (12%) 226 (66%) 76 (22%)

17-18 133 21 (16%) 91 (68%) 21 (16%)

Tabnuya 3. Pacnpedenenue nokazameneti MIIK no nony u no smuocy
IMoxa3zarenu MIIK Maubuuku n (%) JeBouxu n (%) Kazaxu n (%) Pycckue n (%)

HOpMa 32 (9%) 42 (12%) 56 (12%) 21 (9%)

OCTEOIEHUSs 246 (70%) 257 (74%) 322 (69%) 179 (77%)

0CTEOIopo3 74 (21%) 49 (14%) 89 (19%) 33 (14%)
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B Kazaxcrane mpoknBaeT MHOXKECTBO IMPEICTaBUTENIEH
pPa3IMYHBIX ITHOCOB, HO CaMBIMH MHOTOYHMCICHHBIMU
SIBIITIOTCS Ka3aXxW U pyccKkue. AHAJIU3 JEHCUTOMETPHUH C
YUETOM 3THHYECKOTO MpH3HAKA KaKHX-THOO 0COOEHHO-
creif mo MIIK He BbIsSIBHIL.

JlanpHelas OLeHKa JEHCUTOMETPUU IPOBEICHA B BbI-
OpaHHBIX TPEX BO3PACTHBIX KATETOpHsIX C paslejeHueM Ha
TIOJIOBBIC NOATPYIIIBI. Kak BUJHO U3 JaHHBIX Ta6J'II/ILHJI 4,
MaKCUMAJIbHO TOJIAPHBIMU 6I:IJ'II/I 3Ha4YCHUA T10 TTOJTY Cpeau
IIKOJIBHUKOB C OCTEOTeHHel B Bo3pacte 17-18 net, koropas
MIOYTH B 2 paza Jalle BcTpedanack y ieBouek. ObparHas mo-
JSIPHOCTB C MPU3HAKOM OCTEOIOpo3a 0 MOy 0OHApyKeHa
y 13-14- 1 15-16-neTHHUX MOAPOCTKOB, TIie B 2 paza Oosblie
CJIy4aeB OCTEOI0p03a y MAITBYHKOB.

Cpenu oO1ieil Macchl IIKOJILHUKOB MOJAPOCTKOBOTO BO3-
pacta B MPOBEACHHOM HCCIIEIOBAHUN CaMON MHOTOYHC-
JIeHHO# Obuta Bo3pacTHas rpymma 15-16 netr. JlaHHbIN
BO3pacT Xapakrepuzyercsi (GopMHpPOBaHHEM ITHKOBOIL
Macchl KOCTHOHM TKaHU M JICHCUTOMETPUYECKOe 00cieo-
BaHHE Ka3aXCTAHCKUX MOAPOCTKOB B 3TOM BO3pacTe BBI-
SIBUJIO OOJNBIINI MPOIICHT CllydaeB OCTeompo3a. B cBs3u
C 3THM, NIPOBEICHA OIIEHKA OMOTOTUYECKUX MapKEpOB 110
OCTEOCHHTE3y U 0CTEOpe30pOIH C OTpE/Ie/ICHUEM Top-
MOHOB, OTBETCTBEHHBIX 32 00a 3BEHa PEMOJICINPOBAHUS
KoCcTHOM TkaHM 1o npusHaky MIIK u nomnoBoit npunan-
JIKHOCTH Yy HMIKOJIBHUKOB B Bo3pacte 15-16 net.

ConocraBieHue CpeJHUX 3HAYCHUI MapKepoB OCTEOCHH-
Te3a U ocTeope3opOiun ¢ pedepeHCHBIMH 3HAYCHHUSIMU
B rpynnax ¢ HopMansHoi MIIK, ocreonenueil u ocre-
OIIOPO30M BBISIBWIIO, YTO IOKa3aTeau MapkepoB PINP u
B3-Cross Laps Gomnbliie 10MyCTUMBIX MaKCHMallbHBIX pe-
(epeHcHBIX 3HaUeHHH (Tabnuna S5). OcranbHble MapKepbI
000uX TporeccoB (GOPMUPOBAHUS KOCTHON TKaHU OBLTH
B paMKax pe)epCHCHBIX 3HAYCHUN. Y YUThIBAsE ATOT (DAKT,
HMHTEPECHBIM IIPEICTABIIACTCS CpaBHEHUE Mapkepos PINP
u B-Cross Laps Mexmy 00CIICIOBAaHHBIMH IIKOJIbHUKAMHU
¢ pasnuuHbiMu mokaszarenssMu MIIK. Tlpu cpaBHeHUUM
rpynmsl ¢ HopMaibHoi MIIK u ¢ ocTeonoposzom mapkep
cuHTe3a KocTHOM TkaHu PINP nan mocroBepHyro nuHa-
MHKY C yBeITMYCHHEM. AJIBTEPHATUBHBIN MPOIECC OTIH-
yasncst mo mapkepy B-Cross Laps, KoTopslii ¢ TOH ke au-
HaMUKOM OTIMYAJICS MEXy IpyIIaMHu ¢ OCTEONCHUEH U
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0CTEONOPO30M. AHAIN3 KOPPEIAIMOHHBIX CBSI3EH MEX Iy
BBINIICYKa3aHHBIMH MapKepaMy B BBIACICHHBIX TPYyMIax
BBISIBUJI, YTO TNpsIMasi CUIIbHAsI CBsI3b OblIa XapaKTepHOM
quist PINP u 3-Cross Laps B rpymmax ¢ IpOTHBOINOJIOX-
HbiMH mokazaresimu 1o MIIK - ¢ HopmanbHOW U ocTe-
OIIOPO30M.

Cpeau OHOIOTMYECKUX MapKEpOB IPOBEJICHA OlIEHKA CTa-
Tyca BUTaMHHa D, KOHIIEHTpAlMsi KOTOPro YKa3blBaeT Ha
MeTaboM3M CaMOro BUTaMUHA U OTPKAET YPOBEHb Kallb-
HeBoro ooMeHa. PedepeHcHoe 3HadueHne B rpernesax me-
Hee 10 HI/MJI paclieHNBAIOT KaK OCTPbIN AS(UINT; ITPpe/IeIbl
10-24 Hr/mi NPUHATO paccMaTpUBaTh Kak YMEPEHHbIN Jie-
¢urut ButamuHa D; 25-80 HI/MIT - JOCTATOYHBII YPOBCHB.
Bo Bcex Tpex rpyrmax o0Cie0BaHHbIX IKOJIbHUKOB-TTO/-
poctkoB 1o npuzHaky MIIK 25-OH Butamuna D BwisiBieH
€ro yMepeHHbIH JeHIINT.

['ymopanbHble MEXaHU3MBbI PETYJISLNUU JIByX 3BEHBEB pe-
MOJIEJINPOBAHUSl KOCTHOW TKAaHU OLIEHEHBI MO TOKa3are-
J5M KoHIeHTpanuu B kpoBu ropmonos CTT u ITTT. ITo-
JIy4eHHbIE PEe3yNbTaThl IMPEACTaBICHbl Ha JUarpaMmmax
1,2, u3 xotopeix cneayet, uto CTI, oTBeTCTBEHHBIN 3a
(hopMupoBaHUEe KOCTHOW TKaHH mpu HOopManbHOH MIIK,
COOTBETCTBYCT PCEPEPCHCHBIM IaHHBIM; 3HAYUTEIHHOC
CHUKEHHE €r0o KOHLEHTPALUU MOJIYUYEHO B JIBYX JAPYTUX
rpynnax obcnenoBanus. lopmon pesop6iuu IITIN otnu-
Y4aeTcsl BBICOKMMU IOKA3aTeJIsIMU B Ipynnax ¢ OcTeore-
HUEU U OCTEOIPO30M.

Me:xmonoBoe pasinyue y oOciel0BaHHBIX C NPHU3HAa-
koM HopManeHOI MIIK, ocTeonenueit 1 ocreonopozom
orpaxkeHo B Tabnuue 6. ConocTaBieHne NOJTYYSHHBIX
nokasareneit ¢ pepepercusiMu - KT, OK u JATTU]] mo
MHUHEpaJIbHOMY OOMEHY C y4eTOM IOJIOBOTO MPHU3HAKA
yKa3ajo Ha UX COOTBETCTBHE TPAaHUIAM JOIYyCTHUMOIO
3a ucknroyenreM PINP u 3-Cross Laps. I1o pedepenc-
HBIM IIOKAa3aTeJsIM OTMEYaJINCh MOJIOBBIE 0COOCHHOCTH
B OTHOLIGHUU Mapkepa octeocuHresa PINP, coxmep-
JKaHHEe KOTOporo B 3 pa3a Oosibllie B KPOBU y MaJlbuH-
KOB B CpaBHeHHH ¢ neBoukamu. CoaepikaHue Mapkepa
3-Cross Laps B 3aBUCUMOCTH OT I10J1a HE U3MEHSIIOCH.
JlanpHeHmui aHaJIU3 10 IOJIOBOM IPUHAIJIEKHOCTH
noapocTkos nokasai, yro PINP B rpynne ¢ HopMmaisb-
Hoii MIIK 0bUT mpakTHYECKH B CTAaHAAPTHOM COOTHO-

Tabnuya 4. Pacnpedenenue nokazamenett MIIK cpedu noopocmkos — Manbyukos u 0eoyex 8 mpex 803pachHbIX epynnax

Bo3pact IMon Hopma, n (%) Octeonennsi, n (%) Octeonopo3, n (%)
13-4 M 7 (57%) 87 (47%) 17 (67%)
i 6 (43%) 99 (53%) 8 (33%)
1516 M 16 (40%) 127 (56%) 49 (64%)
I 25 (60%) 99 (44%) 27 (36%)
17-18 M 8 (40%) 33 (36%) 8 (40%)
I 13 (60%) 58 (64%) 13 (60%)

npumedarue: M — MAajibyuKku, 0 — 0eB80UKU
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Tabnuya 5. buonocuueckue mapkepsbi pemooenuposansi KOCMHOU MKAHU 8 mpex epynnax obociedosannvix no MITK

Mapkepbl peMoIeJITUPOBAHUS Crarye Koddd.
BUTAMHHA | KOppeJs-
¢popmupoBanne pe3opouus D -
oka3zarenu
MIIK PINP, ur/mr KT, nr/mir | OK, Hr/mi B-Cross AT 25-OH
Laps,ur/mMa | uMOib/1 | Bur.D ar/mn
R>0.75
pedepeHCcHBIe ToKa3aTeTn
8,0-150 0-8,0 33-222 <0,573 3,8-15,1 25-80
HOpMa 130,6+80,5¢~ 2,0+0,01 30,5+15,2 1,07+0,4~ 9,1+1,7 19,3+6,6 0.79
OCTCOTICHHS 232,1+£203~ 2,1+£0,3 32,716 1,03+0,40~ | 10,4+4.4 20,7+6,6 0.61
0CTEOII0pO3 279,1£201 6~ 2,6+1,1 40,8+23 1,4+0,50~ 11,7+1,7 18,9+6.,4 0.8

npumeuanue:$ - 00CMosepHoe pasIutue Mexcoy HOPMOU U OCIMEeONnopO30M,
® - JocmosepHoe pasnutile Mexcoy OCmeoneHuell U 0Cmeonopo3oM;
~ - Koppenayuonuas céasb mexcoy PINP u 3-Cross Laps

Tabnuya 6. Ilonosvie paznuyusa nokazamenet pemooenuposaniiss KOCMHOU mrkaru no npusiaxy MIIK

Mapkepbl peMoeJIMPOBaHUS
¢opmupoBanue pe3opouus
on pedepencHblie 3HAYCHUS
Iloka3zarean
MIIK PINP ur/man | KT nr/man | OK Hr/ma B-Cross Laps Al 25-OH
HI/MJI HMOJIb/1 | BurJl Hr/mn

M 45-150 0-8,4 27,8-194 <0,583 2,2-28.,0 30-80

i 8-80 0-5,0 16,3-68,7 <0,573 1,7-15,1 30-80

M 266,1£90,1* | 2,0+0.001 51+18 1,7+0,8%* 9,7+3,2 25+2.8

Hopva 1 1014384 | 2,0£0.01 | 25,9+10 0,0£0,2% 9,0+14 1846,6
M 330+£250%* 2,3+0,4 42419 1,3+0,5% 10,6+4,0 22,8+8.1

OCTEONERI 17 148476* | 2,040.01 | 25467 0.8+03* | 103+48 | 19+46
M 438+255% 2,8+1,6 58+£22 2,0+0,5%* 12,3+1,3 20,5+8,4

OCTEONOpos 1 160+57,6* | 2407 | 2834142 | 0,90, 112410 | 18448

* - docmoseproe paznuuue no noay p<0,05; M — manvuuxu, 0 - 0e60UKU
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Juaecpamma 1. oxazamenu xonyenmpayuu CTI" 6 3a6u-
cumocmu om cmenenu MITK

IIEHUHU K nojdy. B rpynnax ¢ ocreoneHuei u ocTeono-
PO30M MEXKIIO0JIOBble 0COOEHHOCTH COXPaHEHbI, OJHAKO
nokazatesib PINP nipu cpaBHeHuH ¢ pedepeHCHBIM 3Ha-
YeHHEM B 2 pa3a IMOBBIIIEH y JAEBOYEK B CPABHEHUU C
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Juaecpamma 2. Iloxazamenu konyenmpayuu [T 6 3a6u-
cumocmu om cmenenu MITK

MajgpaukamMu. Mapkep octeope3op6biuu B-Cross Laps
BO Bcex Tpex kareropusx mo MIIK u momoBomy mpu-
3HaKy OBbUI JIOCTOBEPHO TOBHIIICH B CPaBHEHHH C pede-
PEHCHBIM 3HaueHHEeM. Y MaJBYUKOB BO BCEX TPEX IPyII-
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Tabnuya 7. Ioxazamenu pemodenuposanusi KOCMHOU MKAHU y MAnbyuxo8 no npusnaxy MITK

Mapxkepbl peMoeIMpPOBaHUS
Moxasarenn MITK ¢opmuposanue pe3opouus
PINP, ur/mn | KT, nr/ma | OK, ur/ma B-Cross AU 25-OH Bur.J|
Laps Hr/ma HMOJIb/JI HI/MJI
HOpMa 266,1+£90,1 2,0+0.001 51+18 1,7+£0,8 9,7£3,2 25+2,8
OCTEOTICHUS 330+250 2,3+0,4 42+19 1,3+0,50 10,6+4,0 22,8+8,1
0CTEOI0po3 4384255 2,8+1,6 58422 2,0+0,50 12,3+1,3 20,5+8,4

npumedanue. ® - ()OCI’)’!OB@pHO@ pasiudue M@DIC())/ ocmeoneHuell u ocmeonopo3om

Tabnuya 8. Ilokazamenu pemooenupo8anusi KOCMHOU MKanu y degouex no npuznaxy MIIK

Mapkepbl peMoieJIMPOBaHIe
¢popmupoBanue pe3opouus
Tokasaresu PINP KT i R-Cross Laps ANUJ | 25-OH Bur.J
MIIK HI/M r/Mo HI/MJI HMOJIb/J HI/MJI
HOpMa 101+38,4¢ 2,0+0,01 25,910 0,9+0,2 9,0+1,4 18+6,6
OCTEOIEHUS 148+76 2,0+0,1 25+6,7 0,8+0,3 10,3+4,8 19+4,6
0CTEOIOopo3 160+57,64 2,4+0,7 28,3+14,2 0,94+0,2 11,2+1,9 184+4,8

npumeuaHue: 4 - 00CmogepHoe pasiuiie mexcoy HOpMol U 0CMeonopo3oM,

max mo MIIK B-Cross Laps 6511 B 1,5 u 2 pasa BrImIe 1Mo
CPaBHEHHIO C JCBOYKAMH.

B Tabmune 7 mpencTaBieHBl JaHHBIC aHAIHW3a IO BBI-
OpaHHBIM MapKepaM pEeMOJCITHPOBAHUS, OIHAKO B OT-
JETBHOM MOJIOBOW MOATpymnIe. Y MalbuuKOB BEISBHIN
IOCTOBEPHOE TOBBIMICHHOE COIEpKaHUs Mapkepa B —
Cross Laps B rpymme ¢ 0CTEOIOpo30M B CPaBHEHUU C
OCTEOIICHUCH.

AHATOTUYHO MPOAaHAIU3UPOBAHEI IMOKA3ATEIH JEBO-
yek (tabnmuma 8). Paznuume BBHIABICHO 1O MapKepy
octeocuntesza — PINP, koropeiii B 1,5 pasa Bbllue,
yeM pedepeHCHBIN MOKa3aTelb B IPYMIax ¢ 0CTEOTe-
HHEH U ocTenopo3oM. [Ipu 3ToM MEXIy TPyIImamMu ¢
HopmanbHoid MIIK u octeonopo3oM mposiBuiachk mo
PINP mocrtoBepHas monoxxuTenbHas auHamuka. Cpas-
HeHne 3HadeHus mapkepa B — Cross Laps y meBouek ¢
X pedepeHCHBIM 3HaYCHHEM BBISBHIIO, UTO €TO Iapa-
METp BBIXOJIUT JBYKPATHO 3a IPEJeiTbl BepXHEH TpaHu-
1Bl HOPMBI B CTa0WiIeH mpu comoctaBineHnn B — Cross
Laps mexnay Tpems rpynnamu no MIIK.

Panee nmpoBenennsii B Kazaxcrane neHCUTOMETpH-
YECKUH aHaln3 COCTOSHHUS KOCTHOH TKAaHHM YKa3bl-
BACT HAa HAJIMYHME OCTEONECHUU CPEAM JIeTeil M moi-
pocTtkoB Oonee uem B 50% ciyuaes [4], Torna kak mno
MOJIyYEHHBIM JaHHBIM COOCTBEHHOTO HCCIIEOBAHMS
MoKa3aTenb cocTaBuil 72%. DTo 3HaUeHUE MPEBbIIIa-
€T pe3yNbTaThl, ONUCAHHBIE POCCUICKUMH aBTOPAMH,
KOTOpbIE€ yKa3bIBaIOT, UTO B Bo3pacte 11-16 neT ko-
JUYECTBO JETEH ¢ OCTEeONeHNnEeH KoedaeTes B npee-
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nax 29,0-59,2% [12,13]. BmecTe ¢ TeM y TOAPOCTKOB
Mexkcuku ocTeomneHnsl BeTpedanach B 24-34% [29].
VY Ka3axcTaHCKHUX J€TEeH B CPaBHEHHUH C IIKOJIbHHKA-
Mu Poccun otmnmuaeTcs 3HaUCHHWE W IO TOKA3aTEII0
octeomnoposa - 17% u 49,5%, coorBeTrcTBeHHO. bo-
nee mMpUOTMKEHHBIMU K mokazarensm MIIK, momy-
YEHHBIM B HAaIllEM MCCIIECJOBAHWH, OBUIM PE3YIIBTAThI
y MAKHCTAHCKHUX IOJIPOCTKOB: ocTeonopos - 18,6% u
ocTeotneHus - 64,1% ciygaes [24].

[To pesynpraTaM CHHTAITypCKUX HCCIIEIOBATEICH 3HAYe-
Huga MIIK no neHcuromerpuyeckoMy aHajiuzy y Typeu-
KHX, OSNBIX OPUTAHCKHAX W CHHTAIYPCKHUX JCTeH 3Ha4YH-
TEJBHO BBIIIC B CPABHEHUH C TABAaHECKUMU AeTHMHU [ 19].
Oranueckne ocodernoctrn MIIK mpuBenn K BBIIBHKE-
HUIO HOPMATHBHBIX JAaHHBIX A neteit KaBkaza m Aszun
(Anonus, Kurait, Kopes u Ungus) [21,25]. [Ipu oGcre-
JIOBaHUM JCHCUTOMETPHUYCCKHM allapaToM OCHOBHBIX
STHHYECKUX TpeacraButeneii Kasaxcrana pasmuumii mo
IDIOTHOCTH KOCTHOM TKaHU y JeTel-Ka3aXxoB U PYCCKHUX B
Bo3pacte 15-16 neT He BBISBIEHO.

Yro kacaercs mojoBeix ocodennocteir MIIK, BrIsiBIIE-
HO pa3JIM4ue 1o 0CTeonopo3y: B 1,5 pa3a vamie qaHHBIH
MPU3HAK BBISBICH y MaJbUNKOB B CPABHEHHUH C JIEBOU-
KaMH. AHAJIOTHYHbBIC JaHHBIC TTOJyYEHBI B HCCIIEA0BA-
HuM TalIKeHTCKOTO TMEAMAaTPHYECKOTO METUIIMHCKOTO
nHCcTUTYyTa (Y30€KUCTaH): CHIDKEHHE MUHEPaJIbHOU
MJIOTHOCTH KOCTHOM TKAaHHU 3apeTUCTpUpOBaHo B 43,9%
ciydaes, mpuueM y maiapunkoB uamenenust MIIK Berpe-
yaiuck B 1,8 pasa game, uem y meBouek [11]. B mpo-
BEJICHHOM HCCIICJOBAHUN PACHpEesIEHNe 110 OCTeole-
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HUM OBLJIO OJMHAKOBBIM Y MalIbiUKOB U JeBoyek (70%
u 74%), ognako cpenu 12-14-1eTHUX TypeuKuX AeTei
y JIeBOYCK B cCpaBHeHUU ¢ Majgpaukamu MIIK Obuta mo-
BoilmeHa [19]. CpaBaenue nokazareneit MIIK B Tpex
BBIOPAHHBIX BO3PACTHBIX I'PYMMax y ACBOYEK M Majb-
YUKOB yKa3bIBaeT Ha O0Jee YacTyr0 BCTPEYaEeMOCTh OCTEO-
neHun y 17-18-1eTHUX 1eBOYEK, YeM y MalbUMKOB (B
2 pa3za vamie), a B JIByX APYTHUX BO3PACTHBIX TPyMNIax
y MaJIBUUKOB B TOW XK€ CTEIEHU BCTPEYaeTCsl OOIbIINI
MPOLIEHT CIy4aeB OCTEONopo3a.

CrnenyeT NMOJYepKHYTh, YTO OOBEKTOM J@HHOTO HC-
CIEIOBAHUS SBUJINCH YCIOBHO 3J0POBBIC Ka3aXCTaH-
CKHUE HNIKOJIbHUKU-TIOJIPOCTKH, Y KOTOPBIX HApyIICHUS
MIIK He compoBOXIAdUCh KaKOH-TMO0 KIMHUYE-
CKOM cuMmnTomMaTukoi. OIeHKa y HIKOJBHHUKOB Map-
KEpOB, OTBETCTBEHHBIX 32 OCOOCHHOCTH COCTOSIHUS
NJIOTHOCTH KOCTHON TKaHM BBIABUIIA, YTO IIOKa3arte-
nu octeocunte3a PINP u ocreopeszopbunu B-Cross
Laps Obliv HaMOOJNBIIUMH MPH CPABHCHUU C pede-
PEHCHBIMH.

VY 06cae0BaHHBIX MIKOJIBHUKOB ¢ HOpManbHOH MITK
noka3sarenb PINP Haxomuics B mpenesax pedepeHc-
HBIX 3HAYCHHMH, B TO Bpems kak mapkep B-Cross
Laps B 2 paza mpeBblag HOPMaJdbHBIH ypOBeHb. B
rpyInmnax ¢ OCTeONneHHed M ocTeonopo3oM oda map-
Kepa mIpeBblain pedepeHCcHbIe; OTMEUYEHO Mapa-
JenpHOE TpeoliajaHue Kak OCTEOCHMHTEe3a, TakK M
octeopesopbiuu npu Huzkod MIIK. Dtu mpoueccs
MOOMJIBHBI y Ka3aXCTAaHCKUX MOAPOCTKOB, KOTOPBIM
CBOMCTBEHEH yMepeHHbII runosutamuuo3 D. Cocto-
aHue rymopanbpHoro 3seHa CTI, oTBeTcTBEeHHOrO 3a
OCTEOCHHTE3 CBUJICIBTBYET O Pa300IIEHUN MEXaHU3-
Ma perynsauuu ¢ noxasareinem PINP: mapkep PINP
MOCJIeI0BaTEIbHO BO3pPACcTAET OT I'PYMIIBI C HOPMaJlb-
Hoit MIIK k ocTeonmeHUM U OCTEONMOPO3Y, TOTJa KaK
CTT ue nmaet aHanoruu. Pe3opOuus 1mo moka3arero
B3-Cross Laps B rpymnmnax nmo MIIK (Hopma, ocreore-
HUSI U OCTEOIOPO3) COMPOBOXKIACTCS HACHTHYHBIM
usMeHenueM kKoHneHTpaunuu IITI. Mcxons u3 Beiuie-
U3JI0)KEHHOTO, CJIEAYEeT MPEANONOKUTh, YTO (HOPMH-
poBaHUE KOCTHOW TKaHU MPOSBISIETCS B COACPKAHUU
mapkepa PINP kak komneHncanus, 0e3 y4acTus rymo-
pa’dbHOTO 3BE€HA MPU pas3nudHbIX cocTtosHUsIx MIIK.
OO6parublii Iporecc - pe3opOLus, HANMPOTUB, yKa3bl-
BaeT Ha rapMOHMYHOCTb U3MeHeHus ropmoHa IITI ¢
3aBbIIeHHBIMU 3HaueHUusMH B-Cross Laps. Takas xe
anajorus no IITI, HO B oTHOmIEHUU K CHUIKEHHOU
IUIOTHOCTY KOCTHOM TKaHW y KpbIc Oblia OmucaHa B
SKCIEPUMEHTAIbHOM HCCIEJOBAHUN YKPAUHCKHUX aB-
TopoB [8]. OnHako, COBEPIICHHO MHBIE PE3YIbTATHI
IpU aHAJTOTUYHOM MOAXO0/€ U3JI0KEHBI POCCUHCKUMU
ucclle10BaTeNIMHU, KOTOPBIC CPAaBHIIIN HaJUYHUE Map-
kepoB PINP u B-Cross Laps y nereil KOHTPOJIBbHOM
30pOBOM Tpynmnbl U J€Tel C BPOXKAECHHOW MaTojo-
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rueil ONOpPHO-JIBUTATENbHOTO ammapaTa: BBISBICHO
CHMI)KEHHE yKa3aHHBIX MapKepoB Ha (OHE IMOBBIIIE-
Hus ypoBHs ropmoHoB CTI' u IITT [6]. Bo3moxHo,
peMoJenupoBaHue KOCTHON TKaHM y Ka3aXCTaHCKUX
MOAPOCTKOB NMPH €€ CHUKEHHOM MIOTHOCTH 3aKJIIO-
4aeTcs B OPraHM30BaHHOM IIpOIlEcCcE O0CTeope3opo-
LUH.

ITo pe3ynapTaram ucciegoBateneil [5] aust 3M0pOBBIX
MOJPOCTKOB XapakTepHa aKTHMBHOCTH MO MapKepam
IIEJIOYHOM (pocdarasbl U 0CTCOKAIBI[MHA, YTO HE BbI-
SIBJICHO Y Ka3aXxCTaHCKux aered. ToMmckue ucciueno-
Barenu [10] npu cpaBHEHMH OMOMapKepoB CHHTE3a
U pe30opOuuy y 3A0pPOBBIX HIKOJbHHKOB M JETEH C
MEePBUYHBIM, BTOPHUYHBIM OCTEOMOPO30M TMOJYUHIH
MOJIOKHUTEIBHBIN CABUT O IICJIOYHON U KUCIOU (oc-
¢araze. B nmaHHOM HCClEOBaHWU TPH CPaBHEHHUH
yKa3aHHBIX OMOMapKEepOB B Ipymnmax 00cIeT0BaHHBIX
neteit ¢ paznuynoit MIIK BeIsiBIeHa MOT0XKUTEIbHAS
ouHaMHuKa B 3BeHe ocTteocuHresa mo PINP. Ocreo-
pe3opbuus B JAMHAMHKE OCTaBajach CTaOUIIBHOM,
onHako nmokaszareib B-Cross Laps Obl1 BBICOKMM B
CpPaBHEHUU C peepeHCHBIM.

B NMPOBCACHHOM HCCJICAOBAHHUU Y MAJIBYUKOB IpU
HopMmanbHoM 3HaueHuu MIIK mokazatens PINP
cootrBeTcTBOBaN 266,1£90,1 Hr/mMi, Torma Kak y
POCCUHCKUX UCCIENOBATENEH 3TOT MAapKep COCTABUII
572,94411,4 ur/mi. Uro xacaercst Mapkepa pe3opouuu
kocTHOU TkaHu B-Cross Laps, B HalieMm HccleaoBa-
HUM €ro CpejHee 3HaueHue coctapmio 1,7+0,8 Hr/mi,
YTO AHAJOTMYHO AAHHBIM y POCCUUCKUX CBEPCTHUKOB
-1,8140,53 ur/mn. CpaBHEHHE MapKepOB COOTBETCTBEH-
HO BBILICU3JIOKEHHOI TMOCIIEI0BAaTEIBHOCTH Y JIEBOYCK
coctaBuio: 101+£38,4 u 188,7+£110,7 ur/mi; 0,9+0.2 u
0,91+0,37 ur/min [22].

ITo nanHBIM KUTalickux wuccienoBareneit [23] moka-
3arenn PINP u B-Cross Laps oTHOCHTENBHO BBICOKHE
y neBouek B Bo3zpacTe 15-19 mer. A y KazaxcTaHCKUX
MOJPOCTKOB 3TH MOKA3aTENM BHICOKHE Yy MallbYHKOB B
Bo3pacte 15-16 ner.

BriBoabI:

1. Ocreornienus BbisiBiicHa y 72% 00CIIEIOBAaHHBIX MOJ-
poctkoB Kazaxcrana.

2. Camxenne MIIK y o6crieoBaHHBIX TOAPOCTKOB MPO-
SIBISICTCS. 3@ CUCT MpeoONagaHus OCTCOPE30pOIUK 10
mapkepy B-Cross Laps u ropmony ITTT.

3. [Ipouecc ocTeope30pOIMH BEIPAYKEH Y MATBUYUKOB: IS
HUX XapaKTEPHO CHUIKCHHUE IJIOTHOCTHU KOCTHOM TKaHU
(ocTeonopo3) B CpaBHEHUH C JIEBOYKAMHU.

4. Y nonpoctkoB Kazaxcrana pemojeaupoBaHue KOCT-
HO# TkaHu 00ycioBieHo Mapkepamu PINP u B-Cross
Laps, s KOTOPBIX XapaKTEpHbl CUJIbHBIE KOPPEsLU-
OHHBIE CBSI3U ¢ HOpMalbHOM U cHIkeHHOH MIIK.
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SUMMARY

FEATURES BONE METABOLISM IN ADOLESCENTS LIVING
IN KAZAKHSTAN (ON THE EXAMPLE AKTOBE)

!Nurgalieva R., 'Amanzholkyzy A., ‘Kaldybaeva A., ‘Dosimov A., >Stankevichus E.

Marat Ospanov West Kazakhstan State Medical University, Aktobe, Kazakhstan;
2Lithuanian University of Health Sciences, Kaunas, Lithuania

The purpose of this work is to study by densitometry
the bone mineral density (BMD) in Kazakhstan ado-
lescents of Aktobe and biological markers of the bone
metabolism.

By obtained data revealed the presence of osteopenia
among apparently healthy Kazakhstan adolescents in 72%
of cases. Indicators of bone mineral density in adolescents
two ethnic groups (Kazakhs and Russian) were unremark-
able. Sexual features of the BMD concluded that the sign
of osteoporosis was 1.5 times higher among boys than

girls. Remodeling of bone tissue in the examined pupils
was due to the markers of osteosynthesis and osteoresorp-
tion respectively PINP and B-CrossLaps with their strong
correlation (r=0.8) in normal and reduced BMD. Reduced
BMD in Kazakhstan adolescents is reflected in increased
value of the marker 3-CrossLaps and humoral regulator of
PTH, responsible for osteoresorbtion of the overall pro-
cess of the bone remodeling.

Keywords: osteodensimetry, BMD, biomarkers of osteo-
synthesis and osteoresorption, adolescents.

PE3IOME

OCOBEHHOCTHU METABOJIN3MA KOCTHOUM TKAHHA VY MOJIPOCTKOB,
MPOXUBAIOIINX B KASBAXCTAHE (HA ITIPUMEPE I. AKTOBE)

'Hypraauesa P.E., ' Amamkonksissl A., 'Kanasi6aesa A.T., *Tocumor A.)K., 2CrankeBuuyc J.

Banaono-Kazaxcmanckuii 2ocydapcmeenivlii meduyunckutl ynusepcumem um. Mapama Ocnanosa;
2Jlumosckuti Ynusepcumem nayxu 300posws, Kaynac, Jlumesa

enbro uccnenoBaHus SABUIIOCh H3y4YEHHME IIOKA3aTells
MUHEPAJIBHOH IJIOTHOCTH KOCTHOM TKAaHU C UCIIOJIb30Ba-
HHUEM JICHCUTOMETPUUECKOTO aIlapara U aHajau3 61oso-
IMYECKHX MapKepoB MeTaboin3Ma KOCTHOM TKaHH B 3a-
BUCUMOCTU OT MMHEPAJIbHON IUIOTHOCTU Y IOLPOCTKOB,
MIPOXKHMBAIOIIUX B I. AKTOOE.

Pesynbrarhl MCCIENOBAaHUS BBISBIJIM HAJIMYKME OCTCONCHHU
Cper YCIIOBHO 37I0POBBIX Ka3aXCTaHCKHX MOAPOCTKOB B 72%
cinyyaeB. llokasarenn MMHEpasIbHOM IIOTHOCTU KOCTHOM
(MIIK) TkaHu y TpeICTaBUTENCH JIBYX ATHOCOB - Ka3axoB U

pyccKux He pasmmyanuck. [lomoBeie ocodenroctr mo MITK
3aKJTIOYAIIHCH B TOM, YTO TIPU3HAK OCTEONOpO3a BbISBJICH B 1,5
pasa yaile y MaJBIMKOB, YeM Y JIeBoueK. PemorenpoBanie
KOCTHOM TKaHH y OOCJIEIOBAHHBIX LIKOJIBHUKOB 00YCIIOBIICHO
mapkepamu octeocuntesa (PINP) u ocreopesopoimu (B-Cross
Laps) u ux CUJIbHOM KOPpPENSIMOHHOM CBsi3blo (1=0.8) mpu
HopMmaibHOM 1 cHkeHHoM MITK. Camxenne MIIK y mon-
poctkoB Ka3zaxcraHa BBIPaXKaJIOCh B IOBBIILIEHHOM 3Hade-
Huu Mapkepa B-Cross Laps u rymopanbHOro peryisiropa
(mapaTropMoHa), OTBETCTBEHHBIX 32 OCTEOPE30pOIHMIO B
00111eM TIpoLiecce PEMOJISTMPOBAHUSI KOCTHOM TKaHH.
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oGO gbmAsG00l domggdhgoom PINP @ B-Cross
Laps, ‘dgbsdodobse, dosmo dgnogdo gm@gensEoyg@o
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NEVUS FLAMMEUS ASSOCIATED WITH DYSPLASTIC NEVI AND LICHEN SCLEROSUS:
THE FIRST REPORT IN THE MEDICAL LITERATURE

Maximov G., 2Chokoeva A., *Philipov S., “*Cardoso J., *Ivanov G., *Wollina U., ?Tchernev G.

Department “Medicinal Information and Non-interventional studies”’, Bulgarian Drug Agency, Sofia, Bulgaria;
2“Onkoderma”’- Ambulatory Clinic for Dermatology and Skin Surgery, Sofia, Bulgaria;
3Department of General and Clinical Pathology, Medical Faculty, “Saint Kliment Ohridski University”’;
‘Dermatology Department, University Hospital of Coimbra, Praceta Mota Pinto, Portugal;
SDepartment of General and Clinical pathology, Medical University of Plovdiv, Bulgaria;
8Department of Dermatology and Allergology, Academic Teaching Hospital Dresden-Friedrichstadt, Dresden, Germany

Nevus flammeus or port-wine stain is a congenital cuta-
neous venulocapillary malformation of unknown patho-
genesis, in which the presence of dilated blood vessels
leads to a reddish-purplish patches or plaques, sometimes
evolving later into nodular lesions [10]. Lichen sclerosus
et atrophicus is a chronic, inflammatory skin disease of
unknown etiology, characterized by hardened, discrete or
confluent pruritic atrophic papules with ivory-porcelain-
white discoloration and keratotic plugs, microscopically
showing epidermal hyperkeratosis, atrophy, superficial
dermal edema, homogenization of collagen and mid-dermal
inflammation [11]. Dysplastic nevus is perhaps one of the
most controversial concepts in dermatology and dermatopa-
thology, usually defined as a junctional or compound benign
melanocytic proliferation with various degrees of architec-
tural disorder and cytological atypia. It is often clinically
manifested by such atypical features as heterogenous color
and irregular borders. Although there is a poor correlation
between the degree of clinical and histopathological atypia
[11]. Variaety of theories of diverse origin raise the question
of a potential genetic background for these three entities.
Higher rates of lichen sclerosus have been reported among
twins and within the same family [11]. Port-wine stains
were shown to be caused by mutations in the GNAQ gene
and to be associated with RASAL or as a part of such syn-
dromes as Sturge-Weber or Klippel-Trénaunay-Weber [2].
Furthermore, the genetic background of dysplastic nevi in
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the context of the dysplastic nevus syndrome (also known
as Atypical Mole Syndrome (AMS), Familial Atypical
Multiple Mole-Melanoma (FAMMM) syndrome and “B-K
mole syndrome”) has been also well investigated [12].

To the best of our knowledge, despite being reported in
different contexts and with different associations and mani-
festations, co-existence of these three diseases has never
reported until now. Thus, the purpose of this report is to
present a rare case of such association, discussing the pos-
sible pathogenic link between the three entities. Although
this combination could be only a fortuitous occurrence, we
cannot exclude that it could result from common pathogenic
mechanisms thus corresponding to a defined entity.

Material and methods. Case report. A 28 year-old white
male patient presented to our clinic complaining of pruritus
and increased sensitivity in the area of the penile prepuce.
Examination of the genital area revealed the presence of
erythema and confluent ill-defined papules on the prepuce
and coronal sulcus (Fig. 1d). Whole body dermatological
examination discovered a unilateral form of nevus flam-
meus (NF) along almost the whole length of the right lower
limb (Fig. la,b,c,e) and two nevi with atypical clinical
features, one located on the mid back and the other on the
medial aspect of the fifth toe, the latter coinciding with an
area involved by the nevus flammeus (Fig. 1e). Because
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of a suspicion that there might be an association between
the nevus flammeus and the penile lesion, we performed a
biopsy which revealed lichen sclerosus et atrophicus (LSA).
Total surgical excision and subsequent histopathological
examination of the nevi were performed.

__‘- ._ _@

Fig. la. Nevus flammeus encompassing a large portion of
the right gluteal area and the posterior thigh.

1b. A large part of Nevus flammeus involving the posterior
aspect of the lower limb, including the foot.

1c. Nevus flammeus involving the sole of the foot, extending
to the lateral metatarsal region and to the fifth toe.

1d. Lichen sclerosus et atrophicus of the prepuce.

le. Dysplastic nevus located on the inner side of the fifth toe,
coinciding with an area occupied by the nevus flammeus

The histopathological evaluation of the biopsy from the
prepuce was consistent with the non-sclerotic (non-hyaline)
stage of lichen sclerosus et atrophicus (Fig. 2a/c). The
histopathological examination of the dysplastic nevus
located on the nevus flammeus of the right foot’s fifth toe
showed: an atypical dermal melanocytic pigmental nevus,
represented by more than one cell type (melanocytes of type
A and epitheloid melanocytes) with minor architectural
changes and limited migration (Clark’s nevus); the migra-
tion at anatomical level — subepidermal zone, papillar and
reticular derma (Wallace Clark’s level - I1I) (Figs. 3a/c). The
histopathological evaluation of the dysplastic nevus located
on the back reported an atypical dermal melanocytic pig-
ment nevus, with minor architectural changes, represented
by more than one cell type with migration at anatomical
level - Wallace Clark’s level — III (Figs. 3d/e). The patient
refused biopsy of the nevus flammeus.

© GMN

Fig. 2a,b. Histopathological findings in LSA lesion: mildly
atrophic epidermis, mild band-like homogenization of
papillary dermis and a sparse inflammation. 2c. Atrophic
epidermis with focal vacuolar degeneration of the basal
keratinocytes, in keeping with the diagnosis of LSA

Neurological examination did not show any pathology.
Mental health assessment revealed anxiety disorder and
predisposition to panic attacks, well controlled with Par-
oxetine 20 mg/day. Psychological evaluation revealed
emotional instability, susceptible to external influence
and manipulation, when not receiving therapy for anxiety
disorder, and panic attacks. Ophthalmologic examination
did not reveal any abnormalities.
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Figs. 3a, 3b, 3d. Low grade melanocytic prolifera-
tion: Dermal melanocytic proliferation with slight
atypia(dysplastic nevus with slight atypia, nevus with
architectural disorder and slight cytologic atypia, ne-
vus with atypia of junctional component ). The lesion is
represented by more than one type of melanocytes and
taking account migration into anatomical level — II1
(Wallace Clark).
3a, 3c, 3e. The lesion is represented by more than
one type of melanocytes (type A and type B). Pre-
sented nests have minimal cytologic and architec-
tural atypia, including irregular sizes and shapes
and bridging of adjacent rete ridges. Dermis is fi-
brotic with perivascular infiltrate and vascular dila-
tion. Little disturbance in dermal maturation. Little
variation in nesting.
3¢, 3d. Intradermal upward migration of cells.
3d. Low grade hyperkeratosis. Epithelial-lined
cysts(Stratified squamous - epidermoid cyst) and pseu-
docysts. Pseudoepitheliomatous hyperplasia. Limited
epidermal atrophy. Focal hydropic degeneration of
the basal layer.
Low grade melanocytic proliferation: Dermal melano-
cytic proliferation with slight atypia(dysplastic nevus
with slight atypia, nevus with architectural disorder
and slight cytologic atypia, nevus with atypia of junc-
tional component).
The lesion is represented by more than one type of me-

lanocytes and taking account migration into anatomi-
cal level — III (Wallace Clark).

Pulmonary examination and abdominal ultrasound
were normal. Doppler echocardiography revealed small
prolapse on the posterior leaflet of the mitral valve.
Urological exam confirmed the diagnosis of balanitis
(caused by the LSA).

Family history was negative for NF, LSA, DM, but uncer-
tain for anxiety disorder.
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EMG examination revealed normal conduction of the
peripheral nerves of the lower limbs and no difference
in the latency times was discovered. EMG was normal
for m. tibialis anterior bilaterally. The patient declined
MRI due to the panic attacks and anxiety disorder. The
blood tests (including complete blood count) were within
the normal range. Liver function tests were normal.
Albumin, uric acid, triglycerides, alkaline phospha-
tase and cholesterol levels were within normal range.
Electrolyte tests showed slightly elevated potassium
levels - 5.4 mmol/l (normal values 3.5-5.1). Screening
for anti-nuclear antibodies showed a borderline titer of
1:100 (reference values: negative <1:100; borderline
titer=1:100). The diagnostic test for Borrelia burgdor-
feri - anti-Borrelia burgdorferi IgM) showed a negative
result of <0.10 ratio (reference ratios: negative <0.9;
borderline=0.9-1.1; positive >1.1), and anti-Borrelia
burgdorferi 1gG showed negative result of <5.00 Au/
ml (reference values: negative <10; borderline 10-15;
positive >15).

The lesions of lichen sclerosus were treated with topi-
cal tacrolimus 0.03% twice a day, and a circumcision
was planned, which the patient is refusing for the
time being.

Results and their discussion. Based on our research,
the concurrent presentation of NF, LSA and DN has
not been described in the medical literature in the past,
which makes this the first reported case. There is only
one case of reported lichen sclerosus over strawberry
nevus in 1996 [8]. Although the pathogenesis of these
diseases is poorly understood, a genetic background can
be suspected, because of the increased incidence among
family members and frequent family history in each
of the disorders. These well-known facts prompt us to
investigate the http://www.ncbi.nlm.nih.gov/gene/ and
http://www.ncbi.nlm.nih.gov/pubmed/ databases, con-
firming that a number of genes have been implicated in
these disorders, either proven or merely suspected (Fig.
2). We suspected that the same and/or different kind of
mutations in common genes and/or different genes with
close location (Table) could be responsible for the triad
of diseases observed in our case.

We suppose that the same or different kind of mutations in
CDKN2A, BRAF, KRAS, TP53, GNAQ and/or other genes
(Table) could be implicated in a common pathogenic path-
way which should explain the occurrence of the triad of
disorders observed in our case. Somatic mutation in GNAQ
¢.548G>A (p.R183Q) was reported in other diseases with
port-wine stains manifestations [7]. Mutations in RASAL
(R780Q) were found to be responsible for the pathogenesis
of arteriovenous malformation (CM-AVM) in knock-out
mice [6]. Mutations in VEGFR3, TIE/TEK were found
responsible for autosomal dominant forms of venous mal-
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Table. Proven and/or suspected genes responsible for NF, LS, LSA, DN and PWS,
sorted by relevance and chromosomal location: first, according to the http://www.ncbi.nlm.nih.gov/gene/

and then, by http://www.ncbi.nlm.nih.gov/pubmed
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ZARI (4pl1)

LINC00032 (9p21)

Total=41 genes

Total=9 genes

Total=21 genes

In red highlight are genes whose mutations are common for NF, LS and DN. In yellow highlight are genes whose muta-
tions are common for NF and LS. In bright green highlight are genes whose mutations are common for LS and DN. In
grey highlight are genes whose mutations could be suspected to be common for these diseases. In turquoise highlight
are genes whose mutations are common for NF and DN. In purple highlight are the locations of different genes whose
mutations are common for these diseases. In green grey highlight are genes whose mutations could be suspected to be
common for LS and LSA, if they were different forms. In teal highlight are genes, with close localizations, which could
be responsible for a disease. In grey highlight are common genes for dysplastic nevi and dysplastic nevus. Other genes
that could be relevant are: SMARCA 4, EPHA3; MYB; PDGFR-f; PIK3CA; MEF2C; THBS4; RASAI

formations [3,6]. A large number of genes, such as MGMT,
pl6, RASSFI, RASSF2, TSLCI, TSPI have been studied
in penile LS and found to be responsible for penile LS and
vulvar LS, due to gene hypermethylation [5]. CDKN2A
plays an important role in a substantial proportion of cases
of familial melanoma and should be suspected, for example,
in cases of de novo 9p21.3 deletion [4]. As shown in Table,
several common genes can mutate in these various diseases
(Table). The co-existence of LS, DN and NF is probably the
result of other stimulatory factors, namely environmental,
in addition to the genetic changes. Based on the current
knowledge, we are unable to postulate which given fac-
tors could lead to the concomitant presentation of different
diseases, but the common gene mutations raise the question
of whether this combination could in fact represent a novel
entity. It is believed that a number of factors, both endog-
enous and exogenous, can lead to spontaneous gene muta-
tions with diverse clinical manifestations. For example, it
is well known that pyoderma gangrenosum in association
with other clinical features determines the definition of
new group of syndromes termed PAPA, PASH, PASS and
PAPASH, where the pathogenetic chain of inflammation
is due to presence of different genetic defects ultimately
leading to increased production and expression of cytokines
[13]. This, in turn, demonstrates that different mutations,
although leading to different clinical manifestations of an
inflammatory syndrome, probably share a closely linked
pathogenic mechanism [9]. Furthermore, if different genetic
mutations, as well as various endogenous and exogenous
stimuli can lead to the occurrence of PG autonomously or
in the context of a given syndrome, it is probably justified
to consider that there could be a certain combination lead-
ing to a syndrome comprising of LS, NF and DN, as it is
in the presented case. Maybe with further reports, namely
should other similar cases be described in the future, we
can hope to shed more light on a possible link between
these diseases, particularly concerning their pathogenesis.

The presented case report article, for the first time in the
medical literature, describes an unusual association of nevus
flammeus with dysplastic nevi (including dysplastic nevus
over nevus flammeus) and lichen sclerosus et atrophicus.
Further investigations of other similar cases, including genetic
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analyses of tissue and blood samples, would be important
to clarify the pathogenic link between the nevus flammeus,
dysplastic nevi and lichen sclerosus et atrophicus, particularly
in connection with patients’ genetic background.
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SUMMARY

NEVUS FLAMMEUS ASSOCIATED WITH DYS-
PLASTIC NEVI AND LICHEN SCLEROSUS: THE
FIRST REPORT IN THE MEDICAL LITERATURE

Maximov G., *Chokoeva A., *Philipov S., “Cardoso J.,
SIvanov G., *Wollina U., ?’Tchernev G.

Department “Medicinal Information and Non-interven-
tional studies”, Bulgarian Drug Agency, Sofia, Bulgaria;
2“Onkoderma”’- Ambulatory Clinic for Dermatology and
Skin Surgery, Sofia, Bulgaria; *Department of General
and Clinical Pathology, Medical Faculty, “Saint Kliment
Ohridski University”; ‘Dermatology Department, Uni-
versity Hospital of Coimbra, Praceta Mota Pinto, Por-
tugal; *Department of General and Clinical pathology,
Medical University of Plovdiv, Bulgaria; ®Department of
Dermatology and Allergology, Academic Teaching Hospital
Dresden-Friedrichstadt, Dresden, Germany

We describe a rare case of a 28 year-old male patient present-
ing with pruritus and increased sensitivity of the prepuce
accompanied by erythematous confluent papules, unilateral
nevus flammeus (NF) along almost the whole length of the
right lower limb and two dysplastic nevi (DN), one located
on the mid back and the other on the medial border of the
right fifth toe, the latter coinciding with the NF. A biopsy of
the prepuce revealed lichen sclerosus et atrophicus (LSA).
Mental health assessment revealed anxiety disorder and pre-
disposition to panic attacks. Several clinical, paraclinical and
histopathological examinations were undertaken to evaluate
potential underlying factors for such unusual combination of
findings. Both dysplastic nevi were surgically removed. A topi-
cal calcineurin inhibitor treatment of the LSA was prescribed.

For the first time in medical literature, we report an ex-
tremely rare association of NF, DN (including DN over
NF) and LSA, and we are focusing our discussion on a po-

© GMN

tentially common genetic background which could explain
this unusual combination of different diseases, which could
in turn be caused by different mutations in common genes
and/or different genes with close location in the genome.

Keywords: Nevus flammeus, dysplastic nevi, lichen scle-
rosus et atrophicus, rare association, common pathogenic
background.

PE3IOME

NEVUS FLAMMEUS B COYETAHHUM CO CKJIE-
PO3HUPYIOIIUM JHUIIAEM U JUCIJIACTUYE-
CKHM HEBYCOM - [IEPBBIN CJTYUAM, OITMCAH-
HBIN B MEJJUIIAHCKOM JINTEPATYPE

"Maxcumos I'.K., 2Uokoesa A.A., *®duaunos C.,
“Kapmoco X.K., *UBanos I., “Bosiiuna V., 2YepHes T

'Boneapcroe azenmemeo nekapcmeentbix cpeocms, omoei
"Unpopmanyuis 0 1exapcmeenHbIx cpeocmeax U HeUHBAZUBHBIX
uccneoosanusix", Coghus, Boneapus,; 2"Onkodepma” - nonu-
KAUHUKA 0epMamonocuu U 0epmMamonocuieckol Xupypeuu,
Cous, Boneapus; *"Vuueepcumem Canm Knumenm Ox-
puocku", meduyunckuil ghaxymbmem, oenapmamenm oowet
u kaunuueckoti namonoauu, Cous, boneapus, *Ynusepcu-
memckas boneHuya Koumopa Ilpacema Moma ITunmo, om-
Oenenue depmamonoauu, [opmyeanus,; *TTnosousckuii meou-
YUHCKULL YHUGEpCUmen, denapmamenim oouet U KIuHUYecKoll
namonoeuu, Boreapus; ®Axademuueckuil yuebnwiii cocnumans
pesoen-DPpuopuxwimaom, Oenapmamennt 0epmamonocuu u
annepeonoauu, /lpesoen, I epmarnus

ABTOpaMH TIPEACTaBICH PEIKUN CIIydall B IEPMaTOIOTH-
YECKOW TMpaKTHKe: 28-TeTHUH MAIMeHT MY’>KCKOTO Iojia
MOCTYIIHJI C )KaJI00aMH Ha 3y[I, TOBBIIICHHYTO TyBCTBUTEIb-
HOCTb ¥ HAJINYUE CIUBAOIINXCS SPUTEMATOZHBIX TAIYII B
obmacTu kpaifHe# mioTH. Taxke OTMEUalIHCh: OJHOCTO-
pounuii nevus flammeus (NF), 3aHnmaromuii mouTs BCIO
HIDKHIOIO OOJIaCTh MPaBOil KOHEYHOCTH W JIBE 00JacTH,
nopakéHHbIe nuctacTnaeckuM HeBycoM (DN) - omHa Ha-
XOJsIIIasicsl Ha CpeHEei MOBEPXHOCTH CIIMHBI M BTOpast Ha
BHYTPEHHEHN rpaHMlle MU3MHLIA [TPaBO HOr'U. Pe3ynbrarsl
Omoricuu KpalHEW IUIOTH BBIABHIIN CKJIEPO3HPYIOIIHI
arpodupyromuii gumait (LSA). OneHka nNCHXUIecKoro
3/I0POBBS BBISIBIJIA TPEBOXKHOE PACCTPOHCTBO M TPEJ-
PacIONIOKEHHOCTh K MaHWYeCKUM npuctynam. C Henbio
OLIEHKH BO3MOJKHBIX (DAKTOpPOB, JIEKAIIUX B OCHOBE JaH-
HOTO HEOOBIYHOTO COYCTAHUS IPOSBICHUH, IPOBEAEH P
KIIMHUYIECKHUX, TAPAKIIMHAYECKUX U THCTOIATOIOTHUECKHX
uccnenoBannii. O6a 00pa30BaHMS AUCIUIACTHYECKOTO HEe-
Byca ObUIM XUpPypTUYecKy yaaneHsl. HasHaueHo nedenue
LSA HapyXHBIM HHTHOUTOPOM KaJIBIIMHEBPHHA.

ITomoOHBIN KpaitHe penkuil caydail KOMOMHHPOBAHHOTO
3aboneBanus nevus flammeus co CKIEPO3UPYIOMIUM
aTpo(UPYIOIIUM JINIIAEM U JUCIUIACTHYECKUM HEBYCOM
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BIIEPBBIE OMMUCHIBAECTCS B MEIUIMHCKOM JUTEpaType.
BTOPBI COCPENOTOUUBAIOT O00CYXKICHHE HA IPEINOTI0KHU-
TEJIBHOM HAJIMYHMK OOIIEr0 FTeHETUIEeCKOro (hOHA KaK BO3-
MOYKHOM MPUYMHBI HEOOBIYHOTO COYETaHUS TPEX Pa3HBIX
3a00JIEBaHUIL, YTO B CBOIO OYepe/lb MOXKET OBbITh BHI3BAHO
Ppa3JIMYHbIMU MyTallUIMU B O6I_HI/IX reHax I/I/I/IJ'II/I B pa3HbIX
reHax ¢ OJM3KUM PACIONOKEHUEM B TEeHOME.

A9boydy

NEVUS FLAMMEUS nsbbggodoao by g@m-
boBgose @odgbmsb s wolidgsbBo g bggnlomsb
— 0dgoomo dgdmbgggol s gms

. 35Jbodmgo, 25, hemgmyggs, . gogodmgo,
B, 3oOmbem, . 0g56mg0, %, gmeobs,%y. hg@bggo

bamas@gmols bod j@bs@{odmm  Lodygsmgdgdols
BoopgbBm, begos, dygamys®gmo; 209Md5GMEma 00l
5 gMISBMEMY0AH0  Jodgdyools 3menogmobo s
“mbgmegMds”, lmggos, bymas®gomo; *Lob@ 3e0dgbd
A300L3ol 9b03galodg@o”,bsdgroEobm s gmm@g-
B0, oo s 3an0bo Mo dsnmeEnmyool ©3sm-
®°9363 0, Lmgos, dgmas@gmo; ‘Lagbogg@lodgHm
boogoedygmem, ©g@ds@mammpool ©gds@@edgbdo,
30033, 30GORYASE0; 3emgeogol badgooobm
460390 L0HJH0, DMyoeo ©s 3enobo ydo dsmmenm-
200l 9350 d96@0, dymas@gmo; Sogo09d09@0
Lolifogeom  dmldo@omo  ©mgbogb-g@moomobd@sdo,
gOdsBAmEma00l s seg@amEmyools ©g3s@E -
39630, M bogbo, 29Mmdsbos

Lo@osdo s g@omos 3Gs]@ogodo dg@se 0'dgosmo
‘dgdmbgggs - nevus flammeus (NF) omobbggomogno

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

Lgeng@mbodgdom @ogbmsb ©s wolidasligogy®
bggbosb (DN). 28 Fanol sgowdymezo dsdsgoio
‘dgdmgos  ganobogsdo hogogngdom  Jogoanbyg, dm-
do@ o Ja®dbmdgemdoby ©o gHodsEm by
303790bg obml hyhoby, sbiggg owgbodbgdmws
@osdb@ogo NF, @mdgemoi gdhEgmegdmes dom-
%3960 Joy@ols dmgan  Jgges bofoarby s DN
bbggammols @ 9dsbbg: ghmo — bydaol Do
bofogndo aobanoggdom,dgmeg — dodxggbs ggbols
693> momols dows Lobmgadby.

sbiels heghols Bosdmesb dbomglbools dgogygdds o
dmogenobs Lgeng®mmbo®gdo@o sGMMABMgdso oy
bo (LSA). sgopdymaol glodoydo doamds®gmdols
353033930l ‘dggas smdmhbos ‘dgmmgomo ©om-
393900 ©s 3obo g0 dgBgggdolisdo Fobolifomysb-
Fymds. s@bodbygamo ghggyam  Lbgswslbgspgomo
9ONEAMYE as5dmgagboms aodmd{ 930 BoJdmmgdols
oy gbols s Jgxoligdols Jobbom, sg@m@gdols Jogm
ho@ods Hogo 3eroboy®o,3sMs3erobo o ©s dob-
BOEmY0A0 33e093900. DN-0ob m@ogg {o®dmbsJdbo
OEAMYESE 0ge 5333gmogo  Jodgdyogeo ho@g-
g0m. LSA-I 339@bogomds ho@otms sepommd®ogsw
3o (306936060l 0b3odo@m@om.

3320930l dgegagdol s @o@g@o@ e geo dmbo-
(3999%0L ao0bsarobgdols s dggoligdols dgogyow

bEo@ools sg@megbdo asdmmdgedgh godoyol 0dols
‘dgbobgd, @m3 o3 Lodo ULbgowolbgs @osgowgdols
gOmneamygmo  dgafydol dobgbo Logomm aqbg-
B0gg®o gmbols s@Olgdmdos, Mo, mogols db@og,
‘dgodan gds aodm§gggmos bbgswolibgs Ig@sogbom
Log®hmm 296900 b 396mddo Lbgswslbgs agbgdols
900 Iobgmmsb shenm aobarsygdom.

MN3YYEHUE BJIUAHUA XJTOPUJA PTYTHU HA MUOKAPI B DKCIIEPUMEHTE

Kamuncknii P.®., [Ipnmauenko B.U., Cokypenko JI.M., Yailikosckuii 10.B.

Hayuonanvnouii meouyurckui ynugepcumem um. A.A. Boeomonvya M3 Ykpaunwi, Kues, Yxpauna

B XXI Beke npobiema oTpaBieHHs COSTUHEHUSIMHU PTYTH
0 ceif IGHb COXpaHsIeT CBOIO akTyanabHOCTH [10,11]. He-
CMOTpS Ha TO, UTO JaXe HeOOJIbIIINE KOHIICHTPAIUH (MaJIble
JI03bI) PTYTH U €€ COCAUHEHMH TOKCHMYHO JNEHCTBYIOT Ha
BECh OPTaHU3M B I1€JI0M, B YaCTHOCTH, Ha CEP/ILle, HEPBHYIO
CHUCTEMY U APYTHE KU3HEHHO Ba)KHBIC OPTaHbl, KOHTPOJIb
3a yTHIU3aIHel 0TX0/10B IPOU3BOICTBA U )KU3HEACATEIb-
HOCTH 4eJIOBeKa, 0COOCHHO B CTpaHax ¢ pa3BUBAIOLICHCS
HKOHOMHMKOH IpruodperaeT Bee Oolee BakHOE 3HadeHHe [9].
OTX0/bI, coiepKalue pTyTh U €€ COeNUHEHus], TpeOyIoT
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aOCOJIIOTHYIO JIe3aKTUBAILIMIO U OTPE/ICICHHBIH CIOCO0
cOopa 1 XpaHeHHs], T.K. UMEIOT CBOHCTBO HaKallJIMBAThCS
HE TOJBKO B OKPY’KaIOIIeH cpenie, HO U B OpraHu3Me U B
MOCTIE/ICTBUM NIEPEaBaThCsl BBEPX 110 MUILEBOMH IETIOUKE.
VYeunuBaromasicst ByJIKaHUYeCKasi akKTUBHOCTh B CTpaHax
3anmagHoit EBpomnbl, BKIIOUasi CTpaHbl ¢ pa3BUTON SKOHO-
MUKOH JIeJ1aeT 3alUIICHHOCTD IIPOKUBAOLIUX TaM JIFOACH
U KMBOTHBIX BecbMa ycioBHOI [12,14]. B CesepHoil u
OxHo#t Amepuke, ABctpanuu, Ucnanuu, Utamuu u Mc-
JIAHUH BO BPeMs MOCJIEAHUX BCIIJIECKOB BYJIKAHHUECKON
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AKTHBHOCTH B BO3JyXe 3a()MKCUPOBAHO MPHUCYTCTBHE
BYJIKAHMYECKOM MbUIM, KOTOPask COLEPKUT BBICOKYIO KOH-
LEHTPALUIO PTYTH U €€ COCIUHEHU.

Kapnuoroxcuyeckoe aeiicTBue PTYTH U €€ COCTUHEHUM
00YCIIOBJICHO MPSIMBIM TOCTYIIJICHUEM BELECTBA B MHO-
Kap[, 4TO MOBPEXKIAeT cepAcuHylo TkaHb. Co3maBiieecs
MOJIOKEHUE JTUKTYeT HEOOXOAMMOCTh IMPOBEACHUS J10-
MOJIHUTEJIBbHBIX MCCIENOBAHUI 110 U3y4YEHMIO IIpoliecca
BO3JICHCTBHSI PTYTH Ha OPraHM3M, a Takke pa3paboTKH U
Hay4YHOTr0 000CHOBaHMS HOBBIX METO/IOB JICUCHUS PTYTHOI
uHTOKCcUKanuu [13,15].

Lenbio uccienoBanus siBUIACh olieHka MopdodyHKIHO-
HaJIbHbIX U3MEHEHUI MHOKApP/la B YCJIIOBUSIX XPOHUUYECKOU
U CyOXPOHNYECKON KCITO3ULIMH MAJIBIX J103 XJIOpHUJIa PTYTH
(IT) B ycroBHsIX MOJICTUPOBAHUS PTYTHON HHTOKCUKALINH.

MarepuaJ u MmeTonbl. Pabora BeinonHena Ha kadeape ru-
CTOJIOTHH 1 SMOpuonoruu HarmoHansHOro MEAUITMHCKOTO
yHHBepcuTeTa UM. A.A. boromonslia B COOTBETCTBUU C
OCHOBHBIM IUIAHOM HAy4HO-HCCIIEI0BATEIbCKONW PabOTHI
kadeapsl «/3yueHne HepBHOI, UMMYHHO CUCTEM U cepl-
1 B YCJIOBUSIX IEWCTBHS 9K30T€HHBIX U DHJIOT€HHBIX (haK-

TopoB» (Nerocpeructparmu 0109U000091, 2008-2010 rr).

OmnbiThl TpoBe/ieHbl Ha 30 OenbIX KpbIcax-camMiax JMHUH
Wistar maccoii 100-150 1, KOTOpBIM MOJIETUPOBAIIN TOKCH-
YECKyH0 MHOKapAMOMATHIO MAJIBIMU JI03aMHU PTYTH XJIOpHia
MyTeM BHYTPUOPIOLIIMHHOTO BBEJICHUSI MAJIBIX JI03.

CopneprkaHue )KHBOTHBIX U KCIIEPUMEHTHI IPOBOJIUIIH B CO-
OTBETCTBHH C MOJIOKESHUSIMU 3aKoHa YKpanHbl «O 3amuTe
JKUBOTHBIX OT jkecToKoro obpamenus» (2006), «O6mmx
STHYECKHUX MPHHIMIAX IKCIIEPUMEHTOB Ha XMBOTHBIX),
npuHATHIX [IepBbIM HAIIMOHANIBEHBIM KOHIPECCOM T10 OHO-
stuke (Kues, 2001).

JKuBoTHBIE OBLITM pa3/ieneHbl Ha 3 TPYMIbL: OIHA KOHTPOJIb-
Hasl, IB€ HKCTIEPUMEHTAJIBHBIE, YTO MO3BOJIMIIO TPOBECTH
KOPPEKTHBII CPaBHUTEIIbHBIN aHAJIN3.

I rpymnma - KpbIChl, KOTOPBIM BBOJMIM (PU3HOIOTHYECKUI
pactBop (koHTpOJb, 10 sxuBOTHBIX). Il rpynma - KpeICHL,
KOTOPBIM MOJICINPOBAIH CYOXPOHUUYECKYIO HHTOKCHUKAIHIO
B YCJIOBUSIX ABYXHEJCJIBHOM SKCIIO3ULIANU ITyTEM BBEACHHUS
pacteopa xnopuja pryta (IT) B 1o3e 0,01 LD, (10 xuBot-
HbIX). III rpynma - KpbIChl, KOTOPEIM MOJIETUPOBAIH XPO-
HUYECKYH0 HHTOKCUKALIMIO B YCIIOBUSX JECATUHENCIbHOU
skcro3uiud (10 JKUBOTHBIX).

JKUBOTHBIX DKCTIEPUMEHTANIBHBIX M KOHTPOJIBHOHN TPy
BBIBOJIMJIM M3 DKCIIEPUMEHTA CIYCTS JIBE HENIEeJH TMOoCIe
OKOHYAHHMSI IKCIO3UIIKH (001I1ast IITUTEIBHOCTh IKCIICPH-
MCHTA MIPU XPOHUYECKOM IKCIIO3UINH 3 Mecsia, Cyoxpo-
HUYECKOW — | Mecsil) moj JISTKUM 3()HUPHBIM HApKO30M
MyTeM JEKAMUTAIMU C TOCIEIYIONUM HCClIeJOBAHUEM
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0O0IIErHCTOIOrMYECKUM, THCTOXMMHUYECKUM, JJIEKTPOH-
HOMMKPOCKOITMYECKUM, MOP(POMETPUIECKUM METOJIAMH U
CTaTHCTHYECKOH 00pabOTKO# IU(POBBIX TaHHBIX.

Jis 001erucToNOrNYeCcKOro UCCIeJOBAHUS YIaCTKH
MHOKap/ia JIEBOTO JKeIyl04Ka CepAlla OKpalluBaIl remMa-
TOKCHJIMHOM U 303MHOM, JKEJIE€3HBIM TeMaTOKCHIINHOM TI0
[eiinnenraiiny, no BeiirepTy, muKpodyKCHHOM 110 METOLY
BaH [ M30Ha ¢ nocae1y0KUM H3y4YEHUEM Ha CBETOONTHYE-
CKOM YpOBHE IocpencTBoM Mukpockona Olympus BX51
(SInonus) u ¢pororpadupoBanuem nudpoBoit kamepoii
C-4040 ZOOM (Anonus).

'ucToxuMuveckoe HCCiIeOBaHUE MPUMEHSIIN Ul U3-
YYEeHHsI aKTUBHOCTH cykiuHaraeruaporenassl (CAI) mo
Haxnacy u coaBr. [7], nUTOIUIa3MaTUYECKOI O-TIHIIEpO-
dhocdarneruaporenassl u nakraraeruaporenassl (JIIAI)
no ['eccy, Cxapnieru u [Tupcey [7], a Takxe HAI-H-JAI" u
HAI®-H-T, xak noka3zarens akTuBHOCTH Beeit HA JID-
H-renepupytorieit cucremsl geruaporenas - no dapoepy
[7], craBunu PAS-peaknuio mo Mak-Manycy. ['ucroxu-
MHUYECKHE METOAMKH MPOBOJMINA B COOTBETCTBHH C .
[Tupc [7]. IHTEHCUBHOCTh TMCTOXMMHUYECKHX peakluit
OIPEACIISIIH TTOMYKOINYECTBEHHBIM METO/IOM B €/JMHUIIAX
aKTUBHOCTH (€.a.).

VapTparoHkue cpessl noiaydainud Ha yasrparomax LKB
111 (IIBenust) u Reihart (LlIBerwst), KOHTPaCTHPOBAIH
HACBIIIEHHBIM pacTBOpOM 2% ypaHWIalerara u HuTpara
cBuHIA. [IpemapaTsl UccaeaOBaNIM MOJ 3JIEKTPOHHBIM
mukpockornoM I[IEM- 125K (Ykpauna).

s MopdomeTpruYecKrX UCClIe0BaHU I UCTIONB30BAIN
nporpammy «OPTAHEJIJIA», pa3spaborannyro Ha 0ase
nabopaTopuu AIEKTPOHHONH MUKpockonuu MHcTUTyTa
npobsiem marosorun HMY um. A.A. boromosnsia. B
KapJMOMHOIMTAX JICBOTO JKEIYI0UKa ONpeaeIsuin 00b-
emuyto (%) u komuyecTBeHHYIO (102 MKM?) MJIOTHOCTH
MUTOXOHIPHH, CpeiHioro mwiomans (10?2 MKkM?) MUTOXOH-
Jipuii, paxrop GopMbl MUTOXOHAPHHA, CPEAHEE KOJTUIECTBO
KPHUCT B OJTHOW MUTOXOH/IPUH, KOJIMYECTBEHHYIO IUIOTHOCTh
kpuct (%), cyMMapHyo (MKM) U CPETHIOI0 (MKM) AJHHY
MeMOpaH KPHUCT B OIHOW MUTOXOHJIPUH, paclpereicHue
MUTOXOHAPH IO IUIOIIAIU B KAPANOMHOIMTAX, COTJIACHO
MPUHIIMIIAM CTEPEOMETPUUYECKOTO aHamm3a [7].

CraTiucTUYeCKyr0 00pabOTKy OCYIICCTBIISIIN METOIAMHU
BapUALMOHHON CTAaTUCTUKU IIOCPEICTBOM IIPOrPAMMHO-
ro obecnieuenus Statistica for Windiws 6.0 (Microsoft
Corporation, USA). [ToacunTbiBanu anHbie MOpdoMeTpH-
YeCKOTr0 M TMCTOXMMHUYECKOTo nccienoBanus. Jloctosep-
HOCTD IMOJTYYCHHBIX TaHHBIX OICHUBAJIU TapaMETPUICCKH-
MU (kputepuit CThIOICHTA) KPUTEPUSIMU TOCTOBEPHOCTH
MOCJIe MOATBEPKJICHNSI HOPMAJILHOCTH PacIpeAeICHUs C
TIOMOIIIBIO MTaKeTa MPHUKIaIHbIX porpamMm «Excel 2000”.
I[OCTOBepHLIMI/I CUHUTAIN pa3inius C YypOBHEM 3HAYUMOCTU
6omee 95% (p<0,05) [1].
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Pe3ynbTarhl U MX o0cy:KaeHHe. AHAIN3 N3MEHEHUH B
JIEBOM JKEIIy[JOUKE CEep/Ia KPbIC MOCIE JECITHHEAETBHO-
TO BBEJICHHS PTYTH XJIOPHJA MOKa3aJl, 9YTO CTPYKTypHBIE
KOMITOHEHTBI MHOKap/ia - KapJHOMHUOLUTEI 1 TEMOMHKPO-
LHUPKYJISITOPHOE PYCJIO MPETEPIIEBAIOT CYIIECTBEHHBIE
YABTPAMHUKPOCKOMMUYECKIE H3MEHEHHSI, CTETIEHb TIOBPEX-
JICHUH yJaCTKOB 1 YAaCTOTA UX HOSIBIIEHHS, TI0 CPABHEHHIO C
CyOXpOHHYECKIM AEHCTBUEM XJIOPHA PTYTH, 3HAYUTEIHHO
BO3pacTaer. B kapnuoMuonunTax Ha IepBbIi IU1aH BBICTYIIA-
10T HapyIIEHNS COKPaTHUTELHOTO (JIN3HUC U IE3UHTETPaLUs
MHO(DHUOPMITI, WX TIEPECOKPAIICHUS) H YHEPTETHIECKOTO
(m3MeHeHusT GOPMEI, pa3Mmepa, SIEKTPOHHON IIIOTHOCTH
MHUTOXOHJPHH, TM3HUC UX MATPUKCA, BHYyTPEHHHUX U BHEII-
HUX MeMOpaH) ammaparoB. Mopdonorngeckas KapTuHa
JIEMOHCTPUPYET POCT CTETICHH MaTOJOTMIECKUX H3MEHE-
HUH BceX CTPYKTyp MHOKapaa (puc. 1).

Puc. 1. Konmpaxmypuvie usmenenus KapOuoMuoyumos 6
MUOKAPOE KPbLCbL NOCLE XPOHUUECKOU PIYNIHOU IKCRO3U-
yuu. OKpacka: sircenesHvim 2emamoxcununom no Ietioen-
eauny. 06. 20 ox. 10

OO6mas miomans Cpe3oB MUTOXOHIPUH pacTeT (puc. 2),
a MOppOMETpHUYECKHE MTOKa3aTeIH KPUCT B YCIOBHUAX
XPOHHYECKOH MHTOKCUKALIMHU MPOAOIIKAIOT YMEHBIIATHCS
(puc. 3). DTO CBUAETENBCTBYET O THIEPTPODUN HACTH
MHUTOXOHJAPHH Ha ()OHE CHIIKEHHUS KOJIMYECTBA MEJKHX
(bopM U paspyleHUs: KPUCT.

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

&0
50
40

ki

OfnemHan

(=]

KonawyecteeHHas Maowafs cpesa

MAOTHOCTE MT MACTHOCT: MT MT

E KoHTpoaes 30.3 511 413
H 2 Hegenu 126 15.85 53.6
10 Hegens 146 228 4B6

Puc. 2. Moppomempuueckue noxazamenu (Mxm) mumo-
XOHOPUIL 8 KAPOUOMUOYUMAX 116020 JHCeNyO0UKd cepoyd
KpbLC NOCTIe XPOHUYECKOU PIMYMHOU dKCHO3UYUL
npumMenanue. no 0cu abCYUce —nOKA3amenu MUmoxoHOputl
(M=*m), no ocu opounam — cpeonue 3Ha4enuss GenUdUH

§ h e

Konwyectao  Hoawsecrsenn  CymmapHas CpenHan
KPWCT B OQHOW  8A MAOTHOCTE LAuHE OMHE
MT KPWCT, % membpax membpaHsl
KPMCT B OGHOW  KPMCTI, MKW
PAT, mksa
u HoHTpOAB 269 54 486 188
u 2 Hegenu 18.7 24 34 106
m 10 Hegens 6.02 0.57 26.01 6.58

Puc. 3. Mopgomempuueckue noxazamenu (M+m) kpucm
6 MUMOXOHOPUSIX KAPOUOMUOYUTNOE T1€6020 IHCENYOOUKA
cepoya Kpbic NOCie XPOHUHECKOU IKCNOZUYUL PIYmU
npumeyanue: no ocu abcyucc —noxazamenu kpucm (M+m),
1O 0cu OpOUHAM — CpeoHUe 3HAUEeHUsL BETULUN

V3MeHeHus BCTaBOUHBIX JIMCKOB CBHJICTENILCTBYIOT O Ha-
PYLICHHSIX KaK MEXaHHYECKHX, TaK M 2JIEKTPUUECKUX CBSI3EH
B Kapauomuonutax (puc. 4). XapakrepHoil 0COOCHHOCTBIO
MHOKap/ia KpbIC MOCJIE XPOHUYECKOTO JISUCTBUS XJIOpH/Ia
PTYTH SIBJISIETCS pACIIPOCTPAHEHHUE OTEKA: B KAPIHOMHUOIIUTAX,
SHJIOTEIMATIBHBIX KJIETKAaX KalMIUISIPOB M B UHTEPCTUIMAIb-
HOM IIPOCTPAHCTBE, YTO O0YCJIOBIMBAET I'UIIOKCHIO TKAHEH.

Puc. 4. Jlokanvrnoe pacuiupenue 6cmagouHo2o OucKa (cieea).
Heynopsaoouennoe pacnonoxcenue muoghubpunn (1), anekmponnoyniomuenHole cmpykmypul (2) (cnpasa).
Muokapo ne6ozco srcenydoura Kpwic nocie XxpoHuueckoil sxcnosuyuu pmymu. dnekmpornoepamma. X16000
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Puc. 5. Hapywenue kposoobpawenust 8 Muoxapoe Kpuicbl NOCie XPOHUHECKOU IKCROZUYUY PIMYMU.
Oxpacka: sicenesnvim eemamoxcununom no Ieidenzanny. 06. 20 ok. 10

Puc. 6. Jlumgpoyumut (cnesa), r03unogpunet (cnpasa) 6 unmepcmuyuaibHOM RPOCMPAHCIMEE 8 MUOKAPOe
J1€B020 JHCENYOOUKA KPbIC NOCIE XPOHUYECKOU PMYMHOU SKCNO3uyuu. DnekmpoHHOMUKpockonuyeckoe ghomo. X14000

W3BeCTHO, YTO B MATOT€HE3€ MHTOKCHKAI[UU PTYTHIO
3HAYUTEJIBHYIO POJIb UIPAET KAUUISIPOTOKCUIHOCTH
PTYTH, KOTOPast IPUBOIUT K HAPYIICHHUIO TPOHUI[AEMO-
CTH KalWUISPOB. B HalIMX HCCIeI0BaAHUSX OCIIEIHEE
YETKO MOJITBEPKIACTCS OTEKOM M MOBPEXKIECHUEM 00-
MeHa BENIECTB B DHAOTEIUU U 0OTyparueil mpocBeToB
KanmuuisipoB (puc. S u 6).

B snpoTennonuTax KpOBEHOCHBIX KAaNWJIISIPOB MpaK-
THYECKH OTCYTCTBYIOT OpraHeIbl MeTaboJInyeCcKoro
U SHEPreTHYECKOro anmnaparoB KJIETOK, IPU TOM Ha-
OmroaeTcst 00JIBIIOE KOJTMYECTBO MUKPOITMHOIIUTOZHBIX
Iy3bIPKOB M OKaliMJICHHBIX Be3UKyJ. I3BecTHO, 4TO B
OCHOBE JICHCTBUS PTYTH JIC)KHUT €€ B3aUMOJICHCTBHE C
(bYHKIMOHAIBHBIMU TPYIIIAMH OEJIKOB, YTO MPUBOJIHUT
K M3MEHEHHUSM KOH()HUTypaluu U CBOHCTB HOCIEIHUX.
Crnenyer IpeANoNoKNTh, YTO YBEIHMUYEHUE KOJINYECTBA
OKaMMJICHHBIX BE3MKYJI, KOTOpbIE OTBEYAIOT 33 TpaHC-
9HAOTEIHAIBHBIA TIEPEHOC MAKPOMOJIEKYJI, CBSI3aHO C
HE00XOJMMOCTBIO BBIBOJIa 00OPAa30BAaHHBIX aHOMAJBHBIX
OenkoBBIX MoJieKyd. K KOHIly cpoka BBEJIEHHS XJIOPH-
Jla PTYTH MHKPOCKOIIMYECKH BBISBISIOTCS HadalbHbBIE
npu3Haku Guodpo3a nHTEpCTUIUH (pHC. 7) U pa3BUTHE
CETYaTOro KapJnoCKiepo3a.

W3BecTHO, UTO B OCHOBE TOKCUYECKOTO JEHUCTBUS PTY-
TH JISKUT €€ B3aUMOJEHCTBHE C (PYHKIIMOHAIBHBIMHU
rpynnamu OenkoB [S5], 4TO MPUBOJUT K W3MEHEHHSIM
KOH(Urypaluy U CBOWCTB MOCJIEAHHUX, a TAKXKE B TKa-
HAX o0pasyercs 00JbIIOEe KOIMYECTBO CBOOOIHBIX pa-
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JINKAJIOB, KOTOPBIE BBI3BIBAIOT MOBPEXACHUS QYHKIINN
KJIETOYHBIX MeMOpaH, HapyIIeHUE ACSITEIFHOCTH OpTa-
HOB U CHCTeM H oOMeHa BemecTB [2]. DopmupoBaHue
BOCHAJIUTEIFHON PEaKIUH B MHOKapae, HapyIICHUS
MHUKPOIUPKYISALINN, COeTNHATETPHOTKAHHOTO MaTPHKCa
BCJIEICTBHE XPOHMYECKOTO AEHCTBHS MAIBIX 103 PTYTH B
YaCTH KapJAHOMHUOIUTOB COMPOBOKIATIOCH HAPYIIICHUEM
WHTAKTHOCTH KJIETOYHBIX MeMOpaH, OTEKOM U IeCTPYK-
e MATOXOHAPHUH, CHHKCHHEM aKTHBHOCTH (pepMeH-
TOB OKHCIUTEILHOTO (hochopunupoBaHusi, 3aBUCUMBIX
OT MEMOPaHHOTO MOTEHIMAJIa MUTOXOHIPHAIBHBIX
MmeMmOpaH - cykuuHataeruaporerassl (CUAI), kommeH-
CaTOPHOW aKTHBALMEN ITIMKOJIU3a U CHUHTETHUUYECKUX

Puc. 7. Hauanvuwiti pubpos unmepcmuyus. Jleswiii srce-
JIy00yeK cepoya Kpblcbl NOCLe XPOHUYECKOU pmYymHOL
axcnosuyuu: Oxpacka: no Ban T'uzony. Ok.: 06.20, ok.10
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IIpn XxpoHMYECKO# 3KCMO3UIMN MaJbIX 103 PTYTH BbIpa-
KEHHOCTh MOP(OJIOrHUeCKUX U3MEHEHUH Mpeolanana
HaJl U3MCHCHHUSIMH OMOXMMHUYCCKUX TOKa3arescil (puc.
8). [NoBpexnenne Muokapaa GopMUPYET THITOKCHUECKHIA
TUT MeTab0NIM3Ma MHOKap/ia, KOTOPBIH SBNIseTCs 6a3UCHBIM
OMOPHEPTreTHYECKUM COCTOSIHUEM U IMEPBBIM ITYHKTOM
MaTOTEeHETHYECKUX METOI0B KOPPEKIIUHU Yepe3 yaydIIeHUe
sHeprooomeHa [4].

VYcnoBus IIUTENbHON HHTOKCHKAIINN (3@ CUET KyMYISIIIUU
1 TIOBTOPHOT'O ITOCTYIUIEHHSI HOHOB METAJUIOB-CTPECCOPOB)
BEJCT K JaJIbHEHIINM HapyLICHUSIM HOHHOTO OanaHca
(naxorutenue B kietke Ca 2" u Na * mpu CHH)KCHUH KOH-
uentpauuu K *), okucnurensHoro hochopuarnpoBaHust
B MUTOXOHJIPUSIX KapJHOMHUOLUTOB ¥ (PYHKIIMOHAIEHOTO
cocTosiHusl OnomemoOpas [3].

B MuoKape KpbIC 2J1eKTPOHHOMHUKPOCKOIMYECKH Ha0II0-
JTATACh MUTOXOHJIPUU PA3IHUYHBIX Pa3MepoB, INIOTHOCTh
KOTOPBIX MEXIy MHODUOpHIUIaMH ObLIa YMEHBIICHA;
BBISIBJICHBI MUTOXOH/IPUH C IPU3HAKAMH JICCTPYKIIUH, CHH-
YKCHHBIM KOJINYECTBOM KPHCT, HApPYIIEHHOH YHIOPSI0YEH-
HOCTbI0, OTMEYAJIaCh 04aroBasi TOMOI'€HU3aLIUs MaTPHUKCa.
VY KUBOTHBIX, NOJIBEPIIUUXCS XPOHUYECKOMY JIEHCTBUIO
XJIOpHUJia PTYTH, B MOICAPKOIEMMHOII 30He Ipeodnafaiu
MOBPEXICHHS B BUJIE OpTaHeIul, TpaHC(OPMHUPOBAHHBIX B
MUEITHHONIOAO00HBIE CTPYKTYPBHI.

B kapaymomuonuTax JIEBOro Kelyaouka cepAla KpbicC,
MocjIe PTYTHOW 9KCIO3UIMY HaOogaeTcst runepTpoust
4acTH MHUTOXOHJAPHUI Ha (pOHE CHUIKCHMS KOJIMYECTBA
MeNKUX (POPM, 4TO OATBEPIKAACTCS MOPPOMETPUIECKUM
aHanu3oM. CrielyeT OTMETHTh, YTO MEHEE YSI3BUMBIMHU
K JICHCTBUIO PTYTHU SIBJISIOTCSI BHEHIHUE MEMOpaHbl MU-
TOXOHJIPHI, KOTOpPbIE, B OCHOBHOM, COXPaHSIOT CBOIO
LEJIOCTHOCTh, TOIJIa KaK BHYTPEHHHE MEMOpaHbI - KpH-
CTBI - YMEHBILIAIOTCSI B pa3Mepe M KOJIMYECTBE; MPH 3TOM
BBIP@XKCHHOCTh OTMEUEHHBIX U3MEHEHHMH YCHIIMBACTCS
IIPU XPOHUYECKOW MHTOKCUKAIUK. CTaTUCTHYECKHU J10-
CTOBEPHO YMEHBIIACTCSI CPEAHEE KOJIUYECTBO KPUCT B
OJTHOW MHUTOXOHJIPHH, UX KOJMYECTBO B CJMHHMIIC ILIO-
11aJId MUTOXOHJIPUHU, CyMMapHas JJIMHa KPUCT B OJIHOM
MUTOXOHJIPHH U X CPEAHsIsl [UIMHA, Y4TO, IO BCEU BEpO-
SITHOCTH, 00YCIIOBIIEHO, C OJIHOI CTOPOHBI, CBOHCTBOM
TSDKEJIBIX METAJJIOB, B 00LIEM, U PTYTH, B YAaCTHOCTH,
MPOHUKATh Yepe3 MeMOpaHbl, HE H3MeHss uX (uU3no-
JIOTUYECKUX CBOMCTB, a C APYrOH - BECOMO BIIMATH HA
kodepmentst HAJ] (H) u HAJI® (H), nockoiabKy oHM
SIBJISIFOTCSL aKTUBHBIMU OKHUCIHUTENSIMU [7].

B Muokapze kpbIc Ipy XpOHUYECKOH HHTOKCUKALIUU TUCTO-
XUMHUYECKH BBISBICHO CHIkeHHE akTuBHOCTH HA JI-H-/IT,
CTaTUCTHYECKH JocToBepHOE cHInkeHne CJII" 1 jocToBepHOE
ycuiienue aktuBHocTd JIJII, 4To cBUAETENBCTBYET O Ha-
PYLICHHH METa0OJIMUECKUX MPOLIECCOB, PA3BUBAIOLIMXCS
IIpU JUINTEIbHBIX CPOKAX HKCIO3ULUU XJIOPUJIOM PTYTH
(puc. 8). Takue naHHBIC MOATBEPKIAIOTCS PE3yNIbTaTaMU
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psana uccneaoBaHui [8], B KOTOPBIX M3y4aluCh KapaHO-
TOKCHYeCKHe YPPEKThI KaaMusi, KoOaIbTa, MEIU, HUKEIIS,
CBHHIIA U CYPbMBI M YCTaHOBJICHO, YTO B OCHOBE (DyHKIIH-
OHAJIbHBIX HAPYNICHUH JIE)KAT CIBUTH BHY TPUKIIETOUHO-
ro MeraboiM3Ma, B YaCTHOCTH, YCHJICHHE IPOIECCOB
IJIMKOJIM3a, CHIDKEHUE TIIMKOTEHA, POCT KOHIEHTPAUU
MUPOBUHOTPATHON KHCIOTBI B MHOKapJe, CHIKCHHE
aKTUBHOCTU B kapauomuouurax JI/II, noseieHue ak-
TUBHOCTH JIN30COMAJIbHBIX THIAPOJIa3, Gpochopuiassl,
Kkucioi (ocdaraspl yke IpU OJHOPA30BOM JICHCTBUU
TOKCHYECKHX BEIIECCTB.

NAD-N DG

] 0.5 1 15 2 25 3 35

50G LDG NAD-NDG
=1l 205 289 215
al 21 265 22
H HKOHTpONb 28 215 27

Puc. 8. T'ucmoxumuueckue noxazamenu (M+m) axmus-
HOCMU OKUCTUMENbHO-60CCIANOBUMETbHBIX (DEPMEHMO8
8 MUOKAPOE KPbLC NOCILE XPOHUUECKOU IKCHOZUYUY DIy

Jucbananc sHepreTuueckoro ooMeHa (CHH)KEHHE YPOB-
HSl aKTUBHOCTH (DEPMEHTOB JbIXaHHS U TEPMUHAIBLHOTO
OKHCIJICHHUS] COYETACTCS C YCUJICHHUEM ITMKOIUTHYCCKUX
MIPOIIECCOB) B KOMIUIEKCE C BBIIBICHHBIMU H3MCHEHUSAMHU
MEJIKUX BETBEH KOPOHAPHBIX COCYIOB M COCYA0B MUKPO-
LUPKYJISITOPHOTO Pyciia, HapyIeHHe OOMEHHBIX ITPOLIECCOB
B MUOKap/ie, HOBPEKIACHUE €ro CTPYKTYPHBIX JIEMEHTOB
U CHIKEHHE (yHKIUH KapJIMOMHOIIUTOB U SHJIOTEIIHSL, 110
BCEH BEPOATHOCTH, CBUACTEIBCTBYET O PAa3BUTHU INpH-
3HAKOB TKAHEBOM I'MIIOKCUM B MUOKAap/Ie IIPU XPOHUUYECKOU
PTYTHON MHTOKCHKAIIMH, YTO MOXET OBITH MPU3HAKOM
MOPaXeHUsI B TAKUX YCIOBHUSIX MHUTOXOHAPHAIBHOTO
ammnapara, HapyIIeHUS IPOHHUIAEMOCTH ero MeMOpaH, o
YeM CBUJICTEIIbCTBYET yCHiIeHHe (pOHOBOM peakiuu, Npu
rucTosioruyecku oo0HapyskeHHoi aktusHocTH CII' m HAJI-
H-/JI" u camxenne aktuBHoctu JIZI.

Pe3romMupyst BBIIEH3TI0KEHHOE CIEAYET 3aKJIIOYUTh, YTO
OCHOBHBIMU MEXaHU3MaMH Pa3BUTHUS dPPeKTa XIopHIa
PTYTH SIBIFIOTCS UIIEMHYECKH-THIIOKCHUYECKHE CABUTH
BCJIC/ICTBUE MOBPEKICHUN MUKPOCOCYNOB U, IIPEAIONO-
JKUTEJIBHO, PACCTPOMCTBO MUOT€HHOM PEryisiLiUU 33 CYET
MOBPEXKICHUN BCTABOUHBIX JUCKOB, TECTPYKIMS KapHO-
MHOIIUTOB, MOSIBICHUE KJIETOYHOTO JETPUTA.

BbIpaskeHHOCTB U TSKECTh MOP(OIOrHYECKUX MPOsIBIIE-
HUH B CTPYKTYPHBIX KOMIIOHEHTaX MUOKap/la B yCIOBUIX
JIEHCTBUS MaJIbIX 103 XJIOPUAA PTYTH pa3IuyuHasi U 3aBUCUT
oT cpoka aercTBus pakropa. Oco00 UyBCTBUTECIBHBIMHU K
TOKCUYECKOMY JEHCTBUIO MaJIbIX J03 XJIOPUAA PTYTHU BHY-
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TPUKJIETOYHBIMH OPTaHeIaMHU SBJISIOTCSI MUO(DUOPHILITHI,
CapKoIlIa3MaTH4ecKast CeTh KaK OeOK-CHHTE3UPYIOIast
oprasesiia 1 3HEPreTUYeCKUN anmnapar KapIuOMUOLUTOB
- MUTOXOHJIPUHU.
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SUMMARY

A STUDY OF IMPACT OF MERCURY CHLORIDE
ON MYOCARDIUM IN EXPERIMENT

Kamynsky R., Primachenko V., Sokurenko L.,
Chaikovsky Y.

A.A. Bogomolets National Medical University, Kyiv,
Ukraine

The article is devoted to the study of the myocardium
structural reorganization features under the action of 0,01
LD, of mercury chloride (II) rats when comparing chronic
(30 injections) and subchronic (10 injections) exposures.
Structural-metabolic reorganization of the myocardium
was studied using histological, histochemical and electron
microscopic methods. Computer morphometric analysis
with subsequent statistical processing was applied. It was
established that the main mechanisms of cardiotoxic effect
of mercuric chloride are: hypoxia (due to damage to micro
vessels; disorder of myogenic regulation at the expense
of damage intercalated discs) and the appearance of cell
detrits and abnormal proteins as a result of the destruction
of cardiomyocytes. Sensitive to the toxic effects of chlo-
ride mercuric in low doses are myofibrils, sarcoplasmic
network and the energy apparatus of cardiomyocytes - the
mitochondria. It was found that chronic exposure to low
doses of mercuric chloride causes non-specific qualitative
and quantitative changes in all structural components of
the heart, damage to the tissue barrier is ongoing and dy-
namic and resorptive insufficiency hemomicrocirculatory
bed of the heart that leads to chronic swelling that causes
the development of diffuse fibrosis and enhances cardiac
decompensation activities.

Keywords: myocardium, morphometry, salts of heavy
metals, mercury, chloride mercury, micromercurialism,
ultramicroscopy, histochemistry.

PE3IOME

HU3YYEHUE BJIUSHUA XJIOPUJA PTYTU HA
MHMOKAP/ B SKCIIEPUMEHTE

Kamunckmii P.®., [Ipumauenxo B.1., Cokypenko JI.M.,
Yaiikosckuii 10.B.

Hayuonanenwiti meouyunckuii ynusepcumem um. A.A. boeo-
monvya M3 YVrpaunsei, Kues, Yxpauna

Cratps MOCBAIIEHA N3YIEHHIO 0COOEHHOCTEH CTPYKTYPHOH
nepecTpoiiku Muokapaa kpeic npu aevictsun 0,01 LD50
xnopuaa pryta (II) n cpaBreHmI0 Xxporndeckoii (30 BBe-
JeHnii) U cyoxponndeckoit (10 BBemeHMIT) SKCIIO3UITHH.
CTpyKTypHO-METa00IHUYECKYIO TIEPECTPONKY MHOKapaa
U3y4alll C UCIOJI30BAHUEM T'HCTOJIOTUYECKUX, THCTO-
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XUMHUYECKUX U 3JCKTPOHHOMUKPOCKOITNYECKUX METO/I0B
uccienoBanus. [IpuMeHssics KOMIBIOTEPHBIH Mopdome-
TPUUECKUI aHATIN3 C MOCIEAYIOIEeH CTaTUCTUYECKOH 00-
paboTKOii. YCTaHOBIICHO, YTO OCHOBHBIMU MEXaHU3MaMU
Pa3BUTHUS KapAHOTOKCHYECKOTO d(dekTa XJIopuaa pryTu
SIBIISTFOTCSI TUITOKCHSI, BCIIECTBUE TIOBPEXKACHUIN TeMOMHU-
KPOCOCY/IOB, paCCTPOIICTBO MUOTEHHOM PETyIsIiy 38 CHET
MOBPEKICHUN BCTABHBIX AUCKOB; TOSBICHUE KJICTOUHOTO
JIETPUTA U AHOMAIIbHBIX OCJIKOB B PE3yJIbTaTe IeCTPYKIIUU
KapAMOMHUOIIUTOB. BHYTPHKICTOYHBIMU OpraHeyjaaMu,
YyBCTBHUTEIBHBIMU K TOKCHYECKOMY JICHCTBHUIO MaJIBIX 103
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PTYTH, SBISIOTCSE MUOGHUOPUILIBI, CapKoIIa3MaTHYecKas
CeTh M SHEPTETHUCCKHIA anmapar KapHOMHOIIUTOB - MHU-
TOXOHJPHH. BBISABICHO, YTO XPOHHUYECKAS dKCIIO3HILHSI
MaJIbIMH JT03aMH XJIOpHIa PTYTH BieYeT Hecmeruduye-
CKHE Ka4eCTBECHHBIC M KOIMUCCTBCHHbBIC H3MEHEHHS BCEX
CTPYKTYPHBIX KOMITOHEHTOB CEp/IIla, TOBPEk ICHHE THCTO-
reMaTHIeCKoro 6apbepa U MPOJOIKACTCS AMHAMHYECKOI
U pe30pOTHBHON HETOCTATOYHOCTHIO TEMOMHKPOITHPKY-
JSITOPHOTO PyCiia Cepila, YTO PUBOIUT K XPOHHIECKOMY
OTEKY, KOTOPBIii BBI3bIBACT pa3ButHe quddy3noro ¢pudposa
Y YCHJIMBAET JICKOMITCHCAIMIO CEPACUHOMN JIESITENbHOCTH.
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ALTERATIONS IN BRAIN CREATINE CONCENTRATIONS
UNDER LONG-TERM SOCIAL ISOLATION (EXPERIMENTAL STUDY)

Koshoridze N., Kuchukashvili Z., Menabde K., Lekiashvili Sh., Koshoridze M.

1. Javakhishvili Thilisi State University, Faculty of Exact and Natural Sciences, Department of Biology, Georgia

Numerous epidemiological studies demonstrate association
between persistent social isolation and ““all-cause” morbidity
and mortality. The multiple pathways lead to the development
of poor health outcomes during complicated social environ-
mental exposures, involving behavioral mechanisms and
physiologic pathways related to neuroendocrine or immuno-
logic function [5]. Recently it is proved that long-term social
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isolation leads to formation of variety of behavioral abnormali-
ties including increased aggressiveness [10], anxiety-related
behaviors [16] and cognitive deficits [23]. Many of these
disorders are similar to the symptoms found in psychiatric
pathologies, such as depression, anxiety and posttraumatic
stress disorders. Thus, long-term social isolation can be the
inducer of mental stress conditions.
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It is well established that nervous tissue seems to be espe-
cially sensitive to damage of this type, and this is particu-
larly true for the brain and can serve as a cause of a wide
range of neurodegenerative diseases [17]. Stress factors act
as a stimulus for response free radical oxidation, infringe-
ment of the intracellular homeostasis of ions, disturbances
of energy metabolism, destruction of the hormonal status
of the organism, protein molecules and enzymes, and so
forth [3].

Among the processes resulting from mental stress, acti-
vation of lipid peroxidation (LPO) and reduction in the
activity of key enzymes’ of tricarboxylic acid cycle and
mitochondrial dehydrogenase complexes are especially
remarkable. It seems that mitochondrial dysfunction and
free radical-induced oxidation could be regarded as initiator
of such changes [12]. Since the redox state of the mito-
chondrial respiratory chain is the primary factor governing
ROS generation, the production of ROS, and interruption
in mitochondrial energy supply could be the major factors
in synaptic failure during psychoemotional stress. These
abnormalities in brain mitochondrial metabolism could
precede the onset of neurological dysfunction [15].

Correspondingly, stress conditions have negative impact on
energy metabolism of cell, thus changing drastically cel-
lular homeostasis. One of the main buffering and transfer-
ring systems for maintaining energetic balance is creatine
kinase/creatine/creatine phosphate (CK/Cr/PCr) shuttle.
This pathway is mostly important in tissues with high and
fluctuating energy demand, such as neural and muscular
tissues [2]. Cr is well known not just importance for en-
ergy metabolism, but also transduction of neural stimuli,
maintaining of membrane potential, axonal and dendrite
transport and various pathways that are important for neural
tissue. Scientific data represents Cr as a neuromodulator
that can modulate various postsynaptic receptors. There are
evidences that prove importance of Cr for psycho-motoric
development and realization of cognitive functions. Cr
deficiency has negative impact on brain functioning and
sometime is in deep junction with various neurodegen-
erative diseases [4]. In addition, it has impact on several
psychiatric disorders [1].

Existence of Cr synthesizing enzymes, L-arginine: glycine
amidinotransferase (AGAT) and Guanidinoacetate meth-
yltransferase (GAMT) prove that brain can synthesize Cr
endogenously. In addition, there is specific transporter in
most cellular membranes - SLCO6AS8 (CrT) that can import
Cr through BBB [12].

Amount of the Cr has influence on activity of CK that
is seen in central nervous system (CNS) under various
pathologies [14]. Creatine content of CNS depends on
different conditions, therefore oxidative stress [13]. Data
that we have obtained prove that long-term isolation leads
to development of oxidative processes in brain that is clear
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from up-regulation of lipid peroxidation (LPO), rising of
nitric oxide concentration and activation of mitochondrial
permeability transition pore [12].

As it could be easily seen from the abovementioned the
main goal of the study was to determine alterations in Cr
concentration and observing its synthesizing and transport-
ing systems in brain under long-term isolation to fulfill
understanding of influence of such conditions on living
organism.

Material and methods. The experiments were conducted
on 60 adult male laboratory rats (150+10g) divided into two
groups. Group 1 (30 rats) — control group (C-group) — were
kept in a common cage under natural conditions (dark/light
ratio = 10/14); Group 2 (30 rats) — stressed rats (S-group)
were maintained in individual cages in the dark (dark/light
ratio= 23.5/0.5) for 30 days.

During the experiments, the rats were given water and a
standard laboratory chow ad libitum. The experiment was
repeated for four independent series.

The investigations were conducted in full accordance with
the legal and statutory acts applicable in Georgia and the
international agreements ratified by the country, such as the
Law of Georgia on Health Care and European Convention
for the Protection of Vertebrate Animals Used for Experi-
mental and Other Scientific Purposes.

Behavioral correlates of stress were assessed by open-field
test. The open field-apparatus (diameter 1.5m) was made
of dark plywood. The floor was divided into 12 external
and 6 internal sectors and a central circle [6].

Intracellular Cr and ATP contents were measured by col-
orimetrical assay kits (Catalog #K635-100, #K354-100,
Biovision Inc., USA). The optical density was read on mi-
croplate reader (Multiscan GO, Thermo Fischer Scientific,
Finland) at 570 nm. Creatine and ATP concentrations were
calculated according the standard curves.

PCr determination assay depends on enzymatic con-
version of PCr, by which NADP+ is reduced. Reduced
NADPH is then measured spectrophotometrically [20].
The optical density was read on UV spectrophotometer
(CT-2200, Chrom Tech, Taiwan) at 570 nm wavelength.
PCr concentration was calculated according the standard
curve.

AGAT (GATM) (MBS926882), GAMT (MBS903598)
and creatine transporter (SLC6A8) (MBS931352) were
measured by ELISA test kits (Mybiosourses Inc., USA.).
Optical density was measured immediately on a microplate
reader (Multiscan GO, Thermo Fischer Scientific, Finland)
at 450 nm. AGAT, GAMT and CrT concentrations were
calculated according the standard curve.
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The amount of phosphates existing in a free form because
of ATP hydrolysis in the mitochondrion were evaluated
in the form of the phosphovanadium-molybdate complex
and analyzed spectrophotometrically. The reaction medium
contained 100 pl of the suspension under study and 0.5 ml
solution of creatine (1.9 mM) prepared in 2.5 mM glycine
buffer (pH9.7). The resulting mixture was suspended for
Smin at 37°C; then 0.07 mM of ATP was added and further
incubation was performed at 37°C for 60 min. The resulting
solution was then centrifuged at 3000 g. About 0.5 ml of
supernatant was mixed with 0.5ml of a mixture of ammonia
vanadate and ammonia molybdate. The phosphate was as-
sessed spectrophotometrically at A=400nm.

CK Concentration was measured by ELISA assay kit
(ABIN626889, Antibodies-online GmbH, Germany) and
the Optical Density (O.D.) was read at 450 nm using a mi-
croplate reader (Multiscan GO, Thermo Fischer Scientific,
Finland) immediately. CK concentration was determined
according to the standard curve and then calculated on total
protein content (mg/ml).

We defined the nature of changes in kinetic parameters of
CK (Km, Vmax) based on the affinity of the enzyme for the
substrates (creatine, ATP) and the change in the maximum
reaction rate. To this end, we studied the kinetic parameters
under standard creatine concentrations and variable ATP
concentrations, at 1.9 mM and 0.5-5.0 mM, respectively.
We also studied the same parameters under standard ATP
concentrations and variable creatine concentrations, at 0.07
mM and 1.0-10.0 mM, respectively. We used the obtained
results to measure the kinetic parameters using the Johansen
and Lumry equations [15 16]:
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where “v” is the enzymatic reaction velocity and “s” is the
substrate concentration.
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The statistical analysis was performed using software
IBM SPSS Statistics 20.0 (IBM Inc, Armork, NY, USA).
For biochemical data it was used non-parametric Mann-
Whitney Wilcoxon test. Differences between means were
considered significant at p<0.05. The behavioral data
treatment was performed using One-Way ANOVA which
revealed statistically significant differences between control
and experimental groups at p<0.05.

Results and their discussion. Long-term social isolation
has been considered an important stress factor leading to
various biochemical and behavioral alterations [ 14]. In the
experiments the effect of prolonged social isolation were
assessed in an open-field test.

The obtained results showed existence of increased fear
and anxiety level and lowered exploratory activity as a
consequence of the stress induced by long-term social
isolation (Table 1).

Initially the Cr content of rat brain was measured (Fig.
la) and the results expressly showed that under long-
term isolation Cr concentration was increased for about
45%, while PCr amount was decreased for about 46%
(Fig. 1b).

Importance of the Cr as the buffer and transporter of high
energy phosphates via CK/Cr/PCr shuttle is well known,
so one of the aims of our study was to investigate changes
in ATP concentration under the above mentioned stressful
conditions (Fig. 1c).

Estimations showed that after 30 days of isolation, the
amount of ATP was decreased in S-group individuals
compared to the C-group, 1.05+£0.09 nmol/L and
0.81+0.05 nmol/L respectively, thus displaying down-
regulation of energy metabolism under long-term
isolation stress.

Table 1. Open-field behavioral parameters changes in control and stressed rats.
Data are expressed as mean+S.E.M. Statistically significant difference was p<0.05 respect to control rats

Type of . -
F
nctivie ear reactions Exploratory activity
ty ambu-
groom- . . center . .
. freezing | freezing center — | centrip- lation
defeca- ing . . — total
. . (num- | duration | rearing . number | etal move- | (number
tion duration time .
ber) (sec.) of entries ments of sector
Groups (sec.) spent crossed)
Control
(n=12) 3.6+0.20 | 3.7+£0.23 | 3.24+0.17 | 14.4+0.85 | 11.6+0.78 | 4.00.25 | 1.85+£0.14 | 5.3+0.26 | 4.1+£0.22
Stressed
(n=12) 5.6+£0.23 | 17.240.85 | 9.8+0.55 | 21.4+0.82 | 3.2+0.17 | 2.2+0.29 | 0.834+0.09 | 0.63+0.11 0
F (1,78) 43.16 236.77 134.87 35.47 110.28 22.13 40.1 275.46 337.93
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Fig. 1. Quantitative changes of Creatine (a), Creatine
Phosphate (b) and ATP (c) under long-term social
isolation. Data are expressed as mean £ S.E.M. Statistically
significant difference was *p<0.05 respect to control rats

From the observed results it was interesting to find out
how metabolism of Cr was developing under the stressful
conditions. Thus, quantitative changes in AGAT, GAMT
and CrT were assessed. The data presented on fig. 2
clearly show that the amount of the enzymes involved in
the Cr synthesizing pathway dropped, e.g. in C-group the
concentration of AGAT was 495.6+12.3 pg/ml, and while
in S-group it was 370.7+£20.1 pg/ml.

A similar trend was observed with CrT that is responsible
for membrane transport of creatine and GAA and has
a crucial role in creatine supply. In case of long-term
isolation, the content of CrT decreased by about 10%.
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Fig. 2. Long-term stress influence on quantitative changes
of AGAT (a), GAMT (b) and CrT (c). Data are expressed
as mean + S.E.M. Statistically significant difference was
*n<0.05 respect to control rats

To summarize the results, it can be easily shown that
while the creatine concentration in the brain under stress
conditions increases, the amount of enzymes taking part
in its synthesis drops, which could be a sign of down-
regulation of endogenous production of creatine.

Importance of creatine for the life system is mainly
reflected in its participation in the CK/Cr/PCr shuttle,
which is vital for the tissues that have high and
fluctuating energy demand. Therefore, in addition to the
above mentioned we studied changes in quantity and
activity of CK (Fig. 3) and several kinetic parameters
(Table 2).

Table 2. Alterations in CK kinetical parameters under chronic stress. Data are expressed as mean = S.E.M.
Statistically significant difference was *p<0.05 respect to control rats

Kinetic | Kinetic parameters of Creatine Kinase Kinetic parameters of Creatine Kinase
parameters under changeable values of creatine under changeable values of creatine
Groups Y, K \Y K
Control (n=12) 25.71x1.2 19.00+0.1 21.30+1.45 2.66+0.56
Stressed (n=12) 14.40+1.7* 18.95+0.5 15.05+0.90* 4.87+2.31
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Fig. 3. Quantitative (a) and activity changes of CK
(mitochondrial (a) and cytosolic (c)) under long-term social
isolation. Data are expressed as mean+S.E.M. Statistically
significant difference was *p<0.05 respect to control rats

Results show that when an individual is subjected to long-
term isolation, activity of CK isoforms (cytosolic (Fig.
3c¢) and mitochondria (Fig. 3b) decrease in both cases,
which must be a sign of inhibition of Cr phosphorylation/
dephosphorylation. However, to get a clearer picture we
checked alterations in the amount of CK (Fig. 3a). It was
seen that under the 30-day isolation stress amount of the
enzyme decreased by about 47.6%.

To understand the character of such changes of enzyme’s
catalytic activity, we measured changes in kinetic param-
eters (Km, Vmax) in C- and S-groups (Table 2).

As it is clearly seen from the results (Table 2), under long-
term stress Vmax decreases in all cases, while Km does
not show any remarkable change.

It is well known that social isolation is a valuable psy-
chological factor that can induce mental stress and lead to
various pathological conditions [6,14,18]. In the previous
experiments we’d shown that under long-term social isola-
tion there are remarkable changes in hormonal homeostasis
[12]. In addition it was observed increase in the amount
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of reactive oxygen species, nitric oxide and thiobarbituric
acid (TBA) active products, which supposedly had negative
impact on functional state of mitochondrial permeability
transition pore [6,7,12]. Therefore, down-regulation of
antioxidant system was clearly seen, that could be due to
inhibition of enzymes’ enrolled in these pathways (Catalase,
SOD, Glutathione reductase and Glutathione peroxidase)
and supposedly facilitates the formation of oxidative stress.

The results clearly show that under the stress conditions,
ATP concentration wad decreased, suggesting reduced
high energy phosphates content and, in general, inhibition
of energy metabolism (Fig. 1¢), that could be induced by
activation of oxidative pathways and taking into account
previous findings, could be provoked by changes of activ-
ity of TCA cycle and oxidative phosphorylation enzymes.

Additionally alterations in creatine concentration has a
serious impact on brain functioning and could be a reason
for several pathologies. Hence, one of the main points of
our investigations was to observe changes in brain Cr level,
which were seen to increase under stressful conditions
compared to the C-group individuals (Fig. 1a).

It was suggested that under various neurodegenerative con-
ditions, concentration of creatine decreases, but there are
more and more evidences that in case of some pathological
disorders its concentration increases, while Cr synthesizing
pathways are down-regulated [21]. It is thought that such
accumulation of creatine is due to its function to maintain
homeostasis of ATP in the system under various critical con-
ditions (oxidative stress, hypoxia), which in turn preserves
the system from ischemic and oxidative damage [8]. This
idea could be strengthened by the results that were taken
in case of PCr (Fig.1b).

It is established that the two enzymes, that take part in Cr
synthesis: AGAT and GAMT and transporter protein - CrT,
through which creatine is transported across various mem-
branes, play a crucial role in creatine metabolism. Figure 2
shows that concentration of both enzymes that are involved
in Cr synthesis decreases and the amount of transporter in
brain samples also has a downward trend.

The above mentioned results are noteworthy considering
the fact that apart from down-regulation of Cr synthesiz-
ing and transporting systems its content raises. The reason
could lie in various processes and, most likely, in increased
permeability of blood-brain barrier (BBB) as a result of
up-regulated oxidative processes [11].

Influence of provoked oxidative stress under observed
long-term isolation had negative influence not only on Cr
synthesizing and transporting systems, but also on CK/Cr/
PCr shuttle, such as decreasing activity of CK isosymes,
so this could be the main sign indicating down-regulation
of the shuttle. If we match this point with previous re-
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sults (inhibition of TCA cycle enzymes), it could lead to
a strong suggestion that long-term isolation stimulates
acute decrease in energy metabolism. However, it was
still hard to understand the reason for the changes in CK
activity; there were some alterations in structural level or
in substrates content.

To understand such alterations more clearly, we studied
changes in kinetic parameters of CK (Table 2). As it is
clearly seen from the data, under the stressful conditions
maximal velocity of enzymatic reaction (V_ ) decreased
in both substrates , while there was no significant change
in michaelis-menten’s constant (K ). From the data it
could be derived that such changes in CK activity is due
to activation of oxidative processes that led to some post-
translational modifications in CK complex and formation
of non-active dimeric enzymatic complex. Such changes
are also observed by different authors [8,19].

As the results clearly show creatine content of brain in-
creases, while CK isosymes’ activities decrease. This could
be a sign that the system is encouraging itself to spend more
ATP sources, but here we must also consider the changes in
blood-brain barrier (BBB) that could be caused by oxidative
processes and, in its turn, increase BBB’s permeability. The
presented points need to be explained at a deeper level in
order to understand the influence of long-term social isola-
tion on creatine metabolism under the stressful conditions.
Further investigations are in progress at present to this
end. To sum up all the results, it could be easily declared
that 30-day social isolation stimulates formation of acute
psycho-emotional stress that leads to the down-regulation
of energy metabolism and ATP deficiency.
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SUMMARY

ALTERATIONS IN BRAIN CREATINE CONCEN-
TRATIONS UNDER LONG-TERM SOCIAL ISOLA-
TION (EXPERIMENTAL STUDY)

Koshoridze N., Kuchukashvili Z., Menabde K.,
Lekiashvili Sh., Koshoridze M.

1 Javakhishvili Thilisi State University, Faculty of Exact
and Natural Sciences, Department of Biology, Georgia

Stress represents one of the main problems of modern
humanity. This study was done for understanding more
clearly alterations in creatine content of the brain under
psycho-emotional stress induced by long-term social
isolation. It was shown that under 30 days social isolation
creatine amount in the brain was arisen, while decreasing
concentrations of synthesizing enzymes (AGAT, GAMT)
and creatine transporter protein (CrT). Another important
point was that such changes were accompanied by down-
regulation of creatine kinase (CK), therefore the enzyme’s
concentration was lowered. In addition, it was observed
that content of phosphocreatine (PCr) and ATP were also
reduced, thus indicating down-regulation of energy me-
tabolism of brain that is really a crucial point for its normal
functioning. To sum up the results it can be underlined that
long-term social isolation has negative influence on energy
metabolism of brain; and as a result reduce ATP content,
while increase of free creatine concentration, supposedly
maintaining maximal balance for ATP amount, but here
must be also noted that up-regulated oxidative pathways
might have impact on blood brain barrier, resulting on its
permeability.

Keywords: social isolation; brain; mitochondria; creatine;
creatine kinase.
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PE3IOME

BJIVSTHUE COIUAJIBHOMN U30JAINHA HA CO-
JEPKAHUE KPEATUHA B I'OJIOBHOM MO3I'E
(QKCIHEPUMEHTAJIBHOE NCCJIEJOBAHUE)

Komopuaze H.HU., Kyuykamsuau 3.T., Menadae K.O.,
Jleknamsuiu I1L.I., Komopuaze M.H.

Tounucckuil 2ocyoapcmeentviil yrusepcumem um. M. [icasa-
Xuweu, QhaxyIbmem MoYHbIX U eCecmeeHHbIX HayK, 1 pysus

Ctpecc sBIseTCS 3HAUNMOH MPoOIEeMOii ueIoBeuecTBa.
Llenpro MccnenoBaHus SBUIOCH OMPE/CIICHNE KOIHUe-
CTBEHHOTO M3MEHEHHS! KpEeaTHHA B TOJOBHOM MO3I€ B
MIPOIECCE ICUX0IMOLMOHAIBHOTO CTPECCca, BEI3BAHHOTO
JUIATENbHON conmanbHON m3oasnuei. IlokaszaHo, 4To
MPU JUIUTEIBHON M30JSIUU KPBIC B TOJIOBHOM MO3Te
HaOmI0aeTCsl MOBBIIIEHUE KpeaTHHa Ha (OHE KO-
YECTBEHHOTO CHIDKEHHUS! CHHTE3UPYIOIUX (EPMEHTOB
(AGAT, GAMT) u Tpancnoptupyromero 6enka (CrT).
[TapannenbHo HaOMIOZAETCSI YMEHBIICHNE KOJINYECTBA
tdbochokpearnna (PCr) u anenosuHTpudOCHOpPHOIT
kucaoTsl (ATP), 4TO sIBAsSIeTCS TTOKa3aTeleM CHUKEHUS
SHEPreTHYEeCKOT0 MeTabonu3Ma M YpPOBHS (PYHKIIHO-
HUPOBAHUS TOJOBHOTO MO3Tra. McXonsd U3 MomydeHHBIX
JAHHBIX CIEAYET MPEAINONOKUTh, YTO [UIMTEIbHAS CO-
LUaTbHASI H30JSIIMS NMEET OTPHULATENBHBIN 3G deKT Ha
SHepreTHueckuii Metabomm3m mosra. [Tociaexnee BbI-
paxaercs B ymeHnblieHuu ATP, noBbIIIEHNH KpeaTHHa B
TOJIOBHOM MO3Te. BO3MOXHO yCHIIEHNE OKCHUAATHBHBIX
MIPOLECCOB, YTO BIUSAET HA MPOHUIIAEMOCTh I'€MaTOIH-
nedanmaeckoro 6apnepa.
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PEAKTUBHBIE U3MEHEHUSI MOTOHEHPOHOB JIBUTATEJIBHOI'O IIEHTPA
TPABMUPOBAHHOI'O CEJAJIMIIHOI'O HEPBA B YCJIOBUAX BO3JAEACTBUS
BBICOKOYACTOTHOTI'O QJIEKTPOXUPYPI'MUECKOI'O HHCTPYMEHTA

Kopcak A.B., YaiikoBckuii 10.B., Coxypenko JI.M., JIuxonuesckuii B.B., HeBepoBckuii A.B.

Hayuonanenouii meouyunckuu ynugepcumem um. A. A. Bocomonvya, Kues, Ykpauna

OnHO¥ U3 aKTya bHBIX IPOOJICM HEUPOXUPYPIUH SIBISTFOTCSI
TpaBMaTUYECKUC IOBPEKACHUS Tepu(epUIeCKUX HEPBOB,
KOTOPBIC YaIlle BCTPEYAIOTCS Y MAIIMEHTOB TPYIOCIIOCOOHO-
r'0 BO3pacTa, MHOTHE U3 KOTOPBIX CTAHOBSITCS] MHBAJIUAAMU
[4,5,10]. HecmoTps Ha 3HAYMTENBHBIE YCIIEXH B HEHPOXU-
PYPrHH, 1O ceii IeHb He HallIeH MEeTOl JIEUEHUs1, KOTOPbIi
00eCIEeYUT MOIHOC BOCCTAHOBJICHUC YTPAYCHHBIX MPH
TpaBMme (yHKIuii. [Ipyr coueTaHHBIX TTOBPEKICHUSIX HEPB-
HBIX CTBOJIOB orepanus MoxkeT Juiuthest 10 vacos [2,7,8]. B
IKCIIEPUMEHTE Pa3paboTaH METOJT OTICPATUBHOTO JICYCHUS
TpaBMBbI TepUEPHUUCCKOTO HEPBA C UCTIOIH30BAHUCM BBICO-
KOYaCTOTHOM AJIEKTPOCBAPOUHOI TEXHOJIOTUH, KOTOPasi BO
BpEMSI XUPYPru4eCcKOro BMEIIaTeIbCTBA COKPAIIAET BpeMs
orepanuu Onarogapsi OSCIIOBHOMY COCIMHCHUIO TKaHCH
U UCKITIOUEHHUS UCTIONIb30BAaHUSI HUTEH U IPYTHUX CPEJCTB,
CBOJIUT K MUHUMYMY IIPOIOJIKUTENEHOCTh KPOBOTEUECHHUS.

CocrosiHuE MOTOHEHPOHOB CITMHHOTO MO3Ta BIIMSET Ha
X0/ BOCCTAaHOBHTEIIHBIX MPOLIECCOB B MEPUPEPHUECCKUX
HEepBax MpU UX TPaBMaTU4YeCcKOM MoBpexaeHuu [1,3,11].
[ToaTOMY aKTyaJIbHBIM SIBIISIETCSI aHAJIM3 M3MEHEHH CO-
CTOSTHHSI HEHPOIIMTOB B IBUTATeIIbHOM CETMEHTapHOM IIeH-
TpEe TPH UCIIOIH30BAHUU HOBBIX METOJHMK OIEPAaTHBHOTO
BMEIIATEeNILCTBA HA TPAaBMHPOBAHHBIX HEPBHBIX CTBOJAX
[3,9]. Ha coBpeMEHHOM YpOBHE BO BpeMs XUpPYPIrudIecKo-
TO JICYCHHS IIMPOKO HCIIOJIB3YIOTCSI BBICOKOUACTOTHBIE
9NIEKTPOCBAPOYHBIC TEXHOJIOTHH, OJTHAKO, BIMSHHUE UX Ha
HEPBHYIO CUCTEMY 10 CEH eHb He olpejeseHo [6].

]_ICJ'II)IO HCCICA0BAHUSA ABUIIOCH OIIPCACIICHUC CTPYKTYPHBIX
HM3MEHCHUMI MOTOHeﬁpOHOB JABUTAaTCJIBHOI'O LICHTpA TpaB-
MHPOBAHHOI'O CCAAJIMIIHOTO HEPBA MOCIIC ONCPATUBHOIO
JICUCHUSA C UCIIOJIB30BAHUCM BBICOKOYACTOTHOI'O DJICKTPO-
XUPYPTUUICCKOTO UHCTPYMCHTA B PEIKUME CBAPKU.
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Marepuan u Metoabl. M3yueHue cTpyKTypHOU opra-
HHU3AI[MM1 MOTOHEHPOHOB JABHUTaTEIbHOTO CETMEHTAPHOTO
LEHTPa TPAaBMHUPOBAHHOTO IepU(EepUIECKOro Hepsa I10-
CJIe OTIEPATHBHOIO JICYCHUS C MCIIOJIH30BAHHUEM BBICOKO-
YaCTOTHOI AMEKTPOCBAPOYHOI TEXHOJIOTHH MPOBOAMIN HA
35 GenbIx Kpblcax-camuax JuHuM Bucrap Becom 150-200 .
DKCrepUMeHTaIbHbIC )KUBOTHBIC OBUTH pa3ziesieHbl Ha 4
rpynmnsl: [ rpynma (n=5) - IceBIOONepHpPOBaHHBIC KPHI-
Chl, KOTOPHIM OBLIT BBIIOJIHEH JIOCTYII K Mepr(eprieckoMy
HepBy 0e3 XUpYypriuyecKoro BMEIIaTelIbCTBa Ha MOCIEIHEM.
I rpynma (n=10) - KpBICHI, KOTOPHIM OBIITa BOCIIPOU3BEICHA
CTaH/apTHas TpaBMa lepreprIecKoro HepBa v OriepaTiBHOE
JICYCHUE MPOBEJCHO C HCIIOIB30BAaHUEM 3ITHHEBPAIHHOTO
mBa HuTKOU “Ethicon” 7/0; III rpynma (n=10) — KpbICHI,
KOTOPBHIM BBITIOJTHEHO HEMOCPEICTBEHHOE BO3JCHCTBHE
AMEKTPOXUPYPIrHIECKOTO HHCTPYMEHTA B PEXKMME CBApKH Ha
TpaBMHPOBaHHBIH nepudepudeckuii Heps. [V rpymma (n=10)
— KPBICBI, KOTOPBIM BOCIIPOW3BEICHA CTaHAAPTHAS TpaBMa
niepudeprIecKoro HepBa 1 MPOBOJMIIOCH ONIEPATHBHOE Jieye-
HUE C Ucob3oBaHueM BU-aekrpocBapouHOi TEXHOIOTMH
¢ nomoriipro IXBU-nprbopa EKB3 — 300 «I[TATOHME1»
1 OUITOIAPHOTO MHCTPYMEHTA B PyYHOM M aBTOMAaTHYECKOM
peXMMAaxX CBApPKU OTEUECTBEHHOTO ITpon3BosicTBa HCTHTYTA
anekrpocBapku uM. E.O. ITatrona HAH Ykpaussl, koTopsIit
TI03BOJISIET MPOBOAUTH CBApKy MSTKHX TKaHEH opraHu3Ma
TOKOM BBICOKOM 4aCTOTBI.

Bce oneparuBHBIE BMEIIATEIBCTBA MPOBOANIN C COOITIO-
JCHUEM IpaBUJI ACCTITUKN U AaHTUCCTITUKH. Wcnonp3oBanu
THONEHTANIOBBIN Hapko3 (35-40 mr/kr). Bce manunyssinmu
C KpbICaMU IPOBOAUJINCH B COOTBETCTBUU C IIPUHIIUIIAMHA
Hupexrtussl 2010/63/EU Eponeiickoro napiaMeHTa u
Cosera EBpOHBI 0 3alIUTE )XMBOTHBIX, KOTOPBIC UCIIOJIb-
3YIOTCSl C HAYYHOM 11eJIbIO.
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JKuBoTHBIM | rpymmIbI BBIMOIHEH JOCTYI K CEAATUIIHOMY
HEpBY, IIPOBEICHA €ro MOOMIIM3AIMS, a 3aTeM HaJlOKEH
MOCIOWHBINA 1I0B paHbl Haryxo. JKuBoTHeIM II rpymmsr
BBIMIOJIHEH JOCTYI K CEJAJIHIIHOMY HEpBY, IPOBEJCHA
ero MoOMJIM3anus U OCYLIECTBICHO IEPECEUCHHUE B
CpenHel ero TpeTH, MOCye Yero ¢ IeNbI0 BOCCTAHOBJICHUS
LIETIOCTHOCTH HEPBHOT'O CTBOJIA M TEPMETHYHOCTH SITMHEBPHUS
B MECTE COEIMHEHHUS IIEHTPAIBLHOIO U neprdepruueckoro
OTPE3KOB TPAaBMHUPOBAHHOTO HEPBA IO KPYTY MPOBOIUIN
COeIMHEHHE MOBPEXKICHHOTO SNMHEBpHs HUTKOM “Ethicon”
7/0 OTAENBHBIMH Y3JIOBBIMH IBAMH, IIOCIIOWHBIH IIIOB PaHbL.
JKusotabmM 111 rpynmel BEIMONHEH JOCTYT K CEIATIUIITHOMY
HEPBY, MPOBEJICHA €r0 MOOHMIIN3ALHS, TIOCIIE Yero B CpeHeit
€ro TPeTH OCYIIECTBIIUTH BO3JACHCTBUE B PEXHUME CBapKU
MSITKUX TKaHe# (pexXnM, OI00HbIH OUITOISIPHOM KOaryJIsIrH)
C MOMOUIBbI0 pabouero OUIONSAPHOTO MHCTPYMEHTA IS
OXBY-npubopa B Buze muHIEeTa. [Iporeaypa mpoBonuiach
CJIETYIOLIUM CIIOCOOOM: Y4acTOK Nepudepruyeckoro Hepsa
JuHOM 0,5 ¢M B ero cpemHell TPETH MOrpYKaJCs MEXIY
JIByMsI OpaHIlIaM¥ TIMHIIETA, JJIs1 TOrO YToObI BCE CTPYKTYPbI
CEeJTAVTMIIIHOTO HepBa B MOIMEPEYHOM pazMepe MpeTepresnn
BO3JICHCTBHS BBICOKOYACTOTHOTO JIEKTPOXUPYPrHUECKOTO
nHcTpyMeHTa. C 3TOH 1EeNbI0 HCTIOIB30BaIN TaKXkKe PHOop
MEeKTpoxXupyprudyeckuil BeicokogactoTHelit EKB3-300
«ITATOHME]]», oreuecTBeHHOTO Mpou3BoacTBa THCTUTYTA
anektpocBapku um. E.O. Ilarona HAH VYkpaunsl.
JKusoTtHbIM IV IpymIibI BBINOIHEH JOCTYH K CEATHITHOMY
HEpBY, MPOBEJieHa ero MOOMJIN3alUs U MPOU3BEICHO
IepecedeHrne B CpeaHed ero TpeTH, HaJ0KEHBI JBa
OT/JENBHBIX y3JOBBIX 3MHUHEBPAIbHBIX IIBA HUTKOM
“Ethicon” 7/0, mocae 4ero ¢ I€JIb0 BOCCTAHOBICHMS
L[ETOCTHOCTH HEPBHOTO CTBOJA M T€PMETHYHOCTH
SMUHEBPHUS B MECTE COCAMHCHHUSA LEHTPAIbHOTO U
nepudepruyeckoro OTpe3KoB TPaBMHPOBAHHOTO HEpBa
0 KPYTY MNPOBOAMIN COEIMHEHUE MOBPEKIACHHOTO
SMHUHEBPHUA B PEKHMME BBICOKOYACTOTHOM CBAapKHU C
MTOMOII[BIO CIICIMAIBHO Pa3pabOTaHHOTO OWIOISIPHOTO
nuHIeTa ¢ ucnoiab3oBanuem DXBU-mpubopa EKB3-300
«ITATOHME [y, nocnoiiHblii I0B paHsbl.

Marepuasiom sl UCCIIENOBaHUS ObLIN JBUTATEIbHBIC
CErMEHTapHbIE LEHTPBl CENAIUIIHOIO HEPBA, & UMEHHO
NepeAHUuE pora MNOSCHUYHO-KPECTLOBOIO OTHAEa
CIIMHHOT'O MO3Ta KOHTPOJBHOU M 3KCIEPUMEHTAIBHOU
rpynn cunycts 1, 3, 6, 12 Henenb mocie omepanum.
[Tepen 3abopom maTepuasa >KMBOTHBIM MPOBOJMIN
3¢ upHBIi Hapko3. Vcrmonbp30BaH METOA OKpalllUBaHUS
no Huccaro. Jlnsg u3yueHus peakTUBHBIX U3MEHEHUMU
MOTOHEHPOHOB CIIMHHOI'O MO3ra Ha CBETOONTHYECKOM
YPOBHE aHAIM3UPOBAIN COCTOSIHHE XPOMaTO(HUIBHOMN
CcyOCTaHIINH, OTOKEHHUE sIIpa B KIETKE U SAPBIIIKA B sIIPE.

[TonmyyeHHbIC pe3yNnbTaThl 00padaThIBAIN CTAHIAPTHBIMU
METO/IaMHU BapUallMOHHOM CTaTUCTUKU. J[0CTOBEpHOCTH
pa3iuyuii Mmokasareiell MEXIy TpYIaMH OICHUBAIN
C HKCIOJb30BaHHEM HemapameTpuueckoro U KpuTepus
Manna-Yurtnu (Statistica 10.0, StatSoft, USA).
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Pe3yabTaThl M HX 00CyKIeHUEe. AHATIN3 THCTOIOTHYECKUX
IpernapaToB CIMHHOTO MO3Tra KOHTPOJIBHOM IPYIIIBI IICEB-
JIOOTIEPHUPOBAHHBIX KPBIC CBUJETEIBCTBYET, UTO B CPOKaxX
1, 3, 6, 12 Henenb naromopdonornyeckas KapTuHa Mmpak-
TUYECKU HE OTIMYAETCs. B 9TUX cpokax B JaHHOM rpyniie
JKUBOTHBIX ONIPEAEIISAIOTCS Tesla HEPOHOB C HEM3MEHEHHON
CTPYKTYpoOH. LluTomiazma Tes1 Takux HEHPOHOB 3aII0JHEHA
HEM3MEHEHHON XpOMaTo(QUJIbHOW CyOCTaHLueH, uMeeT
KpyIioe sSApo, KOTOPOE JOKAJIM30BaHO 10 IIEHTPY U Mpe-
HMYILIECTBEHHO O/THO MaJICHBKOE S/IPBIIIKO, KOTOPOE TaKKe
HMMEET LIEHTpAJIbHOE pacnonokeHue. B HenocpencTBeHHOM
OJIM30CTH BOKPYT TaKMX HEHPOHOB HAOIIOIAOTCS TOIBKO
€IMHUYHBIC KJIETKH HEHPOITIHH.

Ha | nenene mocne oneparyu B rpynne )HUBOTHBIX C 3ITH-
HEBPAJIbHBIMU IIBAMU YCTAHOBJICHBI KAYCCTBCHHLIC PEAKIINN
MOTOHeﬁpOHOB CIIMHHOTO MO3ra B BUJIC BBIPAXKCHHOI'O LIEH-
TPAJILHOTO XPOMATOJIN3a, YTO MPOSIBISUIOCH 3HAYUTEILHBIM
MPOCBETIICHUEM IMTOILIa3Mbl BOKPYT siZipa B OOJIBIIIOM KO-
JIMYECTBE KIIETOK. SIpa TakuX KJIETOK MMEJH IIEHTPalIbHOE
pa3MellieHre WM CMeNaInch Ha Tepudeprio U U3MEHsIIN
CBOIO (hOpPMY B CTOPOHY Y/UIMHEHUS. SIIPBIINIKO TaKUX W3-
MCHEHHBIX HEHPOHOB, KaK MPABUIIO, YBEINUYCHO B pa3mepe
Y MHTEHCUBHO okpaiieHHo. Ha 3 Henene mocne onepanuu
B 9TOM TpPyIIEe )KMBOTHBIX MATOMOPQOIOrnyecKasi KapTHHa
MPAaKTUYCCKHU HEC OTIINYaIaCh OT TAaKOBOM Ha NpeabIayeM
CPOKe, 0 YeM CBHICTENILCTBYET HATMYUE Y OOJIBIIOTO KOJH-
YecTBa HEHPOIIMTOB LIEHTPAILHOIO XPOMATONN3a, CMEILICHHE
sApa Ha nepudepuio, yBelInueHHe pa3MepoB sipbimka. Ha
6 Heqene Mocie onepauuy B AaHHOW IPYIIe KUBOTHBIX
naToMop(oJIorHyecKasi KapThHa U3MEHSIETCS U OTIINYaeTCsI
HOIMMOP(MU3MOM. YBEITMYMBAETCS KOJIMYECTBO KIIETOK C IPH-
3HAKAMH BOCCTAHOBJICHHUS XPOMATO(DIIILHON CYOCTaHIUH, YTO
MPOABIIAICTCA B UICUC3HOBCHUU HpOCBeT.HeHI/Iﬁ BOKpYT daapa
Y BO3BPALICHHUH IOCJIEIHETO B IIEHTPAIBLHOE IOJIOKEHHUE.
STAPBIIIKO YMEHBIIIACTCS B pasMepe, B HEKOTOPBIX KIIETKaX KO-
JIMYECTBO MX YBEIMYMUBAETCS 10 ABYX. OHAKO, B 9TOMU rpyIIe
JKUBOTHBIX B YKa3aHHBIH [IEPUO]] CIIIC OCTACTCS 3HAYUTEITBHOES
KOJIMYECTBO HEHPOIMTOB C PU3HAKAMH BBIPAKEHHOTO XPO-
Maronusa. Ha 12 Hezxene mocne onepanuu B UCCIEAYEMOM
rpYIIIe )KUBOTHBIX TATOMOPQOIOrHIecKas KapTHHA [PaKTH-
YECKH HE OTIIMYACTCs OT TAKOBOM Ha MPEJIbIILYIIEM CPOKE, O
YeM CBHJICTEIILCTBYET HasI4ue romMopdusma. Kosmdaectso
KJICTOK C MPU3HAKaMH BOCCTAHOBJICHUS XPOMaTO(QHITLHOM
Cy6CTaHI_lI/II/I SHaYUTECIILHO YBCIINYMBACTCA 110 CPABHCHUIO C
NPEABIIYIIMMHA CPOKAaMH, OJJHAKO, BCE €ILe OCTAIOTCS Tela
HEIPOHOB C IPU3HAKAMH LIEHTPATLHOTO XPOMATONN3a, HHOTIA
Jia)ke ToTaIbHOTO. B KileTKax ¢ npu3HaKamy BOCCTaHOBIICHHS
XpOMaTo(UIILHON CyOCTaHIIMH s/ipa BO3BPAILAIOTCS B LICH-
TpaJIbHOE PACIIONIOKEHUE Y YMEHBIIIASTCSI pa3Mep SIPBIIIKA.
[TonHOE BOCCTAHOBIICHHE HAOMIONACTCS Y HE3HAYUTEIILHOTO
KOJIMYECTBA HEPOHOB.

Ha | Henene mocne onepauuu B Irpymnie >KUBOTHBIX C HE-
[IOCPEACTBEHHBIM BO3CHCTBUEM DIIEKTPOXUPYPrUUECKOro
MHCTPYMEHTA Ha TPABMHPOBAHHBIN NepUEepUIECKUi HEpB
YCTaHOBJICHBI KaU€CTBEHHBIC PEAKLIMU MOTOHEUPOHOB
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CIIMHHOTO MO3Ta B BHJIE HE3HAYNUTEIBHOTO IIEHTPAILHOTO
XpOMAaToJn3a, YTO MPOSIBISIIOCH POCBETIICHUEM LIUTO-
TUIa3MbI BOKPYT si7ipa Y YMEPEHHOTO KOJINYECTBA KIIETOK.
SInpa TakuX KIJIETOK UMEIH IIEHTPaIbHOE PACTIONOKEHHUE, a
yarie CMEIAIUCh Ha epudepHro U U3MEHSUIN CBOIO (op-
MY B CTOPOHY YUIMHEHHS. SIIPBINIKO TAaKUX U3MEHEHHBIX
HEWpPOHOB, KaK IMPaBUIIO, OBLIO YBEIWYEHO B pa3Mepe H
MHTEHCUBHO okpameno. Ha 3 Henene nocie onepanun B
9TOM IpyIIe XXMUBOTHBIX MaroMopdoaornyeckas KapTuHa
3HAUUTENILHO OTIIMYAjach OT TAaKOBOW Ha MPEABLIYIIEM
CPOKe, 0 YeM CBHUACTEIbCTBYET HAJIMUUE y OOJIBIIOTO
KOJIMYECTBa HEHPOIMTOB NMPU3HAKOB BOCCTAHOBICHUS
xpomaropuiIbHOM cyOcTaHuu. B Takux kieTkax HaOImo-
JIaeTCs BO3BpAIICHHE 51/1pa B ICHTPAJILHOE PACIONIOKEHHE,
YBEJIMYCHUE Pa3MEPOB SIPhINIKA, & MHOIJA YBEIHYCHUE
UX KOJIMYeCTBa N0 IBYX. KiieTku ¢ npu3Hakamu Xxpomaro-
nM3a BeTpevarorest pexxe. Ha 6 Henene nmocne onepanuu
B JIaHHOHW TpyIINe )KMBOTHBIX MaroMopgdosioruyeckas
KapTHHA NPAKTUYECKU HE OTIIMYAETCsl OT TAKOBOM Ha mpe-
JBIYIEM CPOKE, Ha YTO yKa3bIBaeT HAJIMYUE OOJIBILIOrO
KOJIMYECTBA HEWPOIIMTOB C NMPU3HAKAMHU BOCCTAHOBJICHHS
XpoMaro(uIbHOW CyOCTaHIIMHU, TPOSIBIISIONIETOCS B OT-
CYTCTBHUH ITPOCBETIICHUI BOKPYT $51/Ipa U €ro BO3BPAICHUH
B [ICHTPAJIHOE PaCIONIOKEHHE. SIIPBIIIKO yMEHbIIACTCS B
pa3mepe, B HEKOTOPBIX KJIETKaX KOJIWYECTBO MX YBEIHYH-
BAeTCs 10 IBYX. B 1aHHBIN CPOK B ATOM I'PYIIIIE )KUBOTHBIX
naroMopQosiornueckas KapTrHa NpUOIMKaeTCst K TAKOBOM
y IICEBIOOIIEPUPOBAHHBIX KpPbIC. B 3TOM rpynie )KUBOTHBIX
B CPOK 6 HeJellb 1OcIie ONEpaluy ONpPECseTCs] Mantoe
KOJIMYECTBO HEHPOHOB C IPU3HAKAMH BBIPAYKEHHOTO XPO-
marosnza. Ha 12 Heznerne nocie oneparyu naroMmopgosioru-
YecKasi KapTUHA IIPAKTUUECKH HE OTIINYAETCS OT TAKOBOH y
TICEB/I0OTIEPHPOBAHHBIX KpbIc. Habmonaercst npakTuuecku
MIOJIHO€ BOCCTAHOBJICHHE COCTOSIHUSI HEHPOHOB.

B rpyne xxuBoTHbIX ¢ npuMeHeHreM BU-3r1ekTpocBapoyHoii
TEXHOJIOTMH BO BPeMs XUPYPTrHUECKOTO JICUEHHUS TPAaBMBI
nepudepryecKoro Hepsa Ha | Hezene Mocie Onepaluu
YCTAHOBJICHBI KaUECTBEHHBIC PEAKIIMM MOTOHEHPOHOB
CIIMHHOTO MO3Ta B BH/I€ YMEPEHHOTO IIEHTPAJIBHOTO XPO-
MaToJIM3a, YTO BBIPAXKAJIOCh B TPOCBETIACHNH [IUTOIIA3MBI
BOKPYT sIIpa y MEHBIIIETO KOJMYECTBA KJIETOK B CPABHEHUH
C TPYIION KUBOTHBIX C 3MHMHEBPATIBHBIMY IIBaMU. Sapa
TaKHUX KJIETOK MMENH LEHTPAIbHOE PACIIOJIIOKCHHUE WIIH,
YTO BCTPEYANIOCH Hallle, CMEIaInch Ha nepudepuro u
MEHSUIH CBOIO ()OPMY B CTOPOHY YUIMHEHHS. SIApBIIIKO
TaKUX U3MEHEHHBIX HEHPOHOB, KaK MPaBUIIO, YBETHUUCHO
B pa3Mepe M MHTEHCHBHO oKkpamieHo. Ha 3 Henene nmociue
Ollepalvu B TOMH TPyIINe )KUBOTHBIX MaTOMOpQooruye-
CKast KapTHHA YK€ OTJIMYaeTCsl OT TAKOBOI Ha TPeIbIAYILEM
CpOKe, O YeM CBHETENILCTBYET HAIW4YKE monuMopduzma
U3MEHEHUH B HelipouuTax. B 9TOT cpok B JaHHOM rpymniie
JKMBOTHBIX €I1I€ ONPEIENIAI0TCS TeIa HeMPOHOB C ITPHU3HAKaA-
MH YMEPEHHOTO LIEHTPAILHOTO XPOMATONIN3a, CMEILIICHUEM
s7ipa Ha epruQepHIo U YBEINYCHHEM Pa3MepOB SPHIIIKA,
OJTHAKO OOJIBIIIOE YHCIO MOTOHEHPOHOB YK€ UMEIOT Ipu-
3HAaKM BOCCTAHOBJIICHHsSI XpOMaTO(pHIbHOI CyOCTaHIINU.
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Ha 6 nenene nocrne onepanyy B JaHHOM IPyIE >KUBOTHBIX
naTroMopQoJornyecKkasl KapTuHa NpOJ0JDKaeT MEHAThCs. B
9TOT CPOK B JJAHHOMU IPYIIIE KUBOTHBIX €ILE IIPUCYTCTBYET
MOTUMOP(U3M, HO HAOJTFOIACTCSI 3HAYUTEIIBHO OOJIBIIIE MOTO-
HEHPOHOB C IIPU3HAKAMH BOCCTAHOBIICHHSI XpOMaTO()UIIBHOM
CY6CT3HHI/II/I, B OTIIMYHC OT KUBOTHBIX C SIMMHEBPAJIbHBIMU
mBamu. Ha 12 Henene nocne onepaimu naroMophomnoru-
YECKasad KapTHHa OTIIMYACTCA OT TAaKOBOM Ha MpeabIayIEM
CPOKE, O YEM CBUIACTCIILCTBYCT 3HAYNTCIIbHOC YMCHBILICHUE
npu3HaKoB nonuMopgusma. [loaHoe BoccTaHOBIICHUE CO-
CTOSIHUSI HAOJIFONIACTCsl Y MOJABIISIFOLIETO YHCIIa HEHPOHOB.
Tonbko MHOTMA eIle BCTPEYAOTCs Tela HEMPOHOB C MpHU-
3HaKaMH LIEHTPAJIBHOTO XPOMATOJIN3a, & MHOTIA TOTAJIBHOTO.

AHaJ’II/IS MOp(l)OMeTpI/I‘-IeCKI/IX JAaHHBIX IBUI'aTCJIbHBIX IICH-
TPOB MOACHUYHOTO OTJACJIa CIIMHHOI'O MO3ra XMBOTHBIX,
KOTOPBIM BOCIPOHU3BECHO HEMOCPEICTBCHHOE BO3/CH-
CTBHUEC JDJICKTPOXUPYPIrud€CKOro MHCTPYMEHTA Ha TKaHb
nepu)epUICCKOTO HEPBA, CBUICTEIILCTBYCT, YTO CPEIHEE
3HAYCHHUE TUIOIIAIN TSI MOTOHCHPOHOB MEPEIAHUX POTOB Ha
7 cyTKH Tocrie onepanuu cocrasiser 1243,30+89,56 Mxm? u
CTaTUCTUYCCKU JOCTOBCPHO 6OJ'II)L[IC KOHTPOJIbHBIX JaHHBIX
Ha 32,95% (p<0,01). Cpennee 3Ha4UeHME TIOMIAIN SIEP MO-
ToHeHpoHoB cocTaniser 202,05+15,16 MKM?, UTO CTATHCTH-
YECKH JIOCTOBEPHO OOJIbIIIE KOHTPOJILHBIX IaHHBIX Ha 28,73%
(p<0,01). KoaddurmeHT >10Hranuu siuep MOTOHSHPOHOB
cocranisiet 1,4140,05 v CTaTHCTUYICCKH TOCTOBEPHO OOJIBIIE
KOHTPOJIBHBIX JJaHHBIX Ha 6,02% (p<0,01).

CpenHee 3HaUSHHUE TUIOIIA/IU TeJl MOTOHEHPOHOB ITEPeTHUX
POTOB *KMBOTHBIX JAHHOM IPyMIIEI HA 3 Heselne nocie ome-
patmu cocrasiser 468,05+85,63 MKM?, 4TO CTATHCTUYECKH
JIOCTOBEPHO 0OJbIIe KOHTPOJIBHBIX JaHHBIX Ha 49,95%
(p<0,01). Cpennee 3HaueHUE MIOIMIATN SIAEP MOTOHEM-
ponoB coctaBisieT 65,80+£11,51 MKM? B CTATUCTHYECKU
JIOCTOBEPHO MEHBIIIE KOHTPOJBHBIX JaHHBIX Ha 58,08%
(p<0,01). KoaurueHT 370HTaNH Iep MOTOHCHPOHOB
coctasiseT 1,51+0,06, 94TO CTaTUCTUUECKU TOCTOBEPHO
6omnble KOHTPOJIBHBIX MTaHHBIX Ha 13,53% (p<0,01).

Cpe/Hee 3HaUYCHHE TUIOMIA M TSI MOTOHCHPOHOB MEPETHUX
POTOB *KMBOTHBIX JAHHOW IPYyMIIEI HA 6 HEJelne mocye ome-
paiuu cocTaBiser 616,65+74,80 MKM? 1 CTATHCTHYECKH
JIOCTOBEPHO 0OJbIIEe KOHTPOJIBHBIX JaHHbIX Ha 34,06%
(p<0,01). Cpennee 3HaueHue TUIOMIAIH SITEP MOTOHEHPO-
HoB cocrapiseT 129,90+10,53 MKM?, 4TO CTATUCTHYECKU
JIOCTOBEPHO MEHBIIIE KOHTPOJBHBIX JaHHBIX Ha 17,24%
(p<0,01). KoapurueHT 370HTaNH Iep MOTOHCHPOHOB
cocrapisiet 1,41+0,04 1 CTAaTUCTHYUCCKHU TOCTOBEPHO OOJIb-
1€ KOHTPOJIBHBIX JaHHBIX Ha 6,02% (p<0,01).

Cpennee 3HaueHHE IJIOMIAAN TEJI MOTOHEHPOHOB MEPETHUX
POTOB HMBOTHBIX JJaHHOM TPyNIIbI Ha 12 Henene moce ore-
paumu coctasiser 856,40+£112,01 MKMZ, 4TO CTATHCTHYECKH
HEJIOCTOBEPHO MEHBIIIC KOHTPOJIBHBIX MaHHBIX Ha 8,42%
(p=0,186). Cpennee 3HaueHUE TUIOLIA]IH AP MOTOHEHPOHOB
cocrasisier 142,75+12,76 MKM? ¥ CTaTUCTHYECKH HEZOCTO-
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BEPHO MEHBIIIEe KOHTPOJIBHBIX TaHHBIX Ha 9,05%, (p=0,0208).
KoaddurmeHT amoHramnuu saep MOTOHEHPOHOB COCTABIISICT
1,36+0,11, 9T0 CTAaTUCTHYCCKU HEIOCTOBEPHO OOJIBIIC KOH-
TPOJIBHBIX JAHHBIX Ha Ha 2,26% (p=0,297).

Anaim3 MOp(GOMETPUICCKUX TAaHHBIX JBUTATCIbHBIX I[CH-
TPOB MOACHUYHOT'O OTAC/Ia CIIMHHOIO MO3ra >XMBOTHBIX,
KOTOPBIM BBITIOJHEHO ONEPAaTUBHOE JIEYCHUE METOAOM
HAJIOXKCHUSA SIMUHCBPAJIbHBIX MIBOB, CBUJACTCIBCTBYCT,
YTO CpeJHee 3HaueHHUE IUIOIIAJU TeJl MOTOHEHPOHOB
MepeHUX POTOB HA 7 CYTKH IIOCIIE ONEpaIiiy COCTaBIIs-
et 1403,10+46,70 MKM? U CTaTUCTHYECKH JOCTOBEPHO
Oosplile KOHTPOJIBHBIX AaHHBIX Ha 50,04% (p<0,01) u
CTaTUCTHYECKHU JOCTOBEpHO Oomnblie Ha 12,85% (p<0,01),
YeM B I'PYIIE )XUBOTHBIX, KOTOPBIM IIPOU3BEACHO HETIO-
CPE/ICTBEHHOE BO3/ICHCTBUE DIIEKTPOXUPYPTrHUECKOTO HH-
cTpyMeHTa Ha nepudepuyeckuii HepB. CpeiHee 3HaYeHUE
MIJIOMIA/IM SJIep MOTOHEHPOHOB cocTasisieT 238,20+10,52
MKM? , 4TO CTATHCTHYECKH TOCTOBEPHO OOJbIIE KOH-
TPOJIBHBIX AaHHBIX Ha 51,76% (p<0,01), craTucTiuecku
JmoctoBepHO Oobine Ha 17,89% (p<0,01), yem B rpymie
YKMBOTHBIX, KOTOPBIM HPOHU3BEIECHO HEMOCPEICTBEHHOE
BO3J/ICHCTBHE DIEKTPOXUPYPrHYECKOTO MHCTPYMEHTA Ha
nepudepuyeckuii Heps. KoadduupeHT anonramuu siaep
MOTOHEWPOHOB cocTanisieT 1,80+0,09, uTo cTarucTHUecKu
JIOCTOBEPHO OOJIBIIIC KOHTPOJIBHBIX MaHHBIX Ha 35,34%
(p<0,01) u crarucTUyecKu AOCTOBEPHO OobIe HA 27,66%
(p<0,01), uem B rpymIe >KUBOTHBIX, KOTOPHIM ITPOU3BECHO
HEMOCPEACTBEHHOE BO3/ICHCTBHE 3JIEKTPOXUPYPTrHYECKOTO
WHCTpyMEHTa Ha Iepu(epuIecKuil HepB.

CpenHee 3HaYeHUE TUIOIIAM TEJ MOTOHEHPOHOB Iepe-
HUX POTOB Ha 3 Hejelie MOCie ONepaluy COCTABISET
265,80+51,93 MKM? ¥ CTATUCTHYECKH JOCTOBEPHO MEHBIIIE
KOHTPOJBHBIX JaHHBIX Ha 71,58% (p<0,01), cratuctuuecku
JIOCTOBepHO MeHbIne Ha 43,21% (p<0,01), uem B rpymnme
YKMBOTHBIX, KOTOPBHIM HPOHU3BEIECHO HEMOCPEICTBEHHOE
BO3J/ICHCTBHE DIEKTPOXUPYPrHYECKOTO MHCTPYMEHTA Ha
nepudepuueckuii HepB. CpeiHee 3HaUSHNUE IITOIIA/H Sep
MOTOHEHpOHOB cocraBnser 37,24+10,86 MxkM? U cTaTh-
CTUYCCKH JOCTOBEPHO MEHBIIC KOHTPOJBbHBIX JaHHBIX Ha
76,27% (p<0,01), craTucTUYECKU JOCTOBEPHO MEHBIIIE
Ha 43,40% (p<0,01), yem B rpynme >KUBOTHBIX, KOTOPBIM
MIPOM3BEACHO HEMOCPECTBEHHOE BO3/IEHCTBHE AIEKTPO-
XHPYPrUUECKOro HHCTPYMEHTa Ha reprdepruuecKuii HepB.
KoadduiteHT amoHrammu siiep MOTOHEHPOHOB COCTABIISIET
2,0540,12, 4TO CTATUCTHYCCKU TOCTOBEPHO OOJIBIIIC KOH-
TPOJBHBIX AaHHBIX Ha 54,14% (p<0,01), craTucTuuecku
JI0CTOBEepHO OoJibinie Ha 35,76% (p<0,01), yem B rpymre
YKMBOTHBIX, KOTOPBIM HPOHU3BEIECHO HEMOCPEICTBEHHOE
BO3J/ICHCTBHE DIEKTPOXUPYPrHYECKOTO MHCTPYMEHTA Ha
nepudepuyecKuii HepB.

CpenHee 3HaueHHE IUIOIAAN TeJI MOTOHEHPOHOB Iepes-
HUX pOTOB Ha 6 Hejele IMOcJie ONepaluyd COCTaBISACT
453,70+73,63 MKM?, 4TO CTaTUCTHYECKH JOCTOBEPHO
MEHbIIIe KOHTPOJBHBIX JaHHBIX Ha 51,49% (p<0,01) u
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CTaTUCTUYECKH TI0CTOBEPHO MeHbIe Ha 26,43% (p<0,01),
4YeM B IPYMNIE JKUBOTHBIX, KOTOPBIM IIPOU3BEACHO HETIO-
CPEJICTBEHHOE BO3JICHCTBHE 3JIEKTPOXUPYPrHYECKOTO HH-
CTpyMeHTa Ha nepudepudeckuii Heps. CpeqHee 3HaYCHUE
TUIOINAAM sIJIep MOTOHEHPOHOB cocTamisgeT 61,65+11,35
MKMZ, YTO CTATUCTUYCCKU NJOCTOBCPHO MCHBIIIC KOH-
TPONBHBIX AaHHBIX Ha 60,27% (p<0,01), crarucTrueckn
JIOCTOBEpPHO MeHbIne Ha 52,54% (p<0,01), uem B rpymnme
JKUBOTHBIX, KOTOPBIM MPOM3BEICHO HEMOCPEICTBEHHOE
BO3JICHCTBUE 3JIEKTPOXUPYPrUYECKOT0 HHCTPYMEHTA Ha
nepudepuuecknii Heps. Koaddurment snonranuu siaep
MOTOHEWPOHOB cocTansiet 1,89+0,10, uTo cTaTucTHUECKH
JIOCTOBEPHO OOJIBIIIC KOHTPOJIbHBIX MaHHBIX Ha 42,11%
(p<0,01) u craTucTHYCCKH TOCTOBEpHO OobIie Ha 34,04%
(p<0,01), uem B rpymIie ;kUBOTHBIX, KOTOPBIM MIPOU3BE/ICHO
HETOCPEACTBEHHOE BO3JICHCTBUE AMEKTPOXUPYPrHYECKOTO
MHCTpyMEHTa Ha niepuepuIecKuii HepB.

CpenHee 3HauCHHE IUIONIAAN T€I MOTOHEHPOHOB Tepe-
HUX pOTOB Ha |2 Hejene Mocie Onepalnuu COCTaBISCT
595,65+101,41 MKM? B CTATUCTHYECKH JOCTOBEPHO
MEHbIIIe KOHTPOJIbHBIX JaHHbIX Ha 36,31% (p<0,01), cTa-
TUCTUYECKHU JOCTOBepHO MeHblne Ha 30,45% (p<0,01),
4YeM B IpyIIe KMBOTHBIX, KOTOPBIM MPOU3BE/ICHO HEMNO-
CPEJICTBEHHOE BO3JICHCTBHE 3JIEKTPOXUPYPrHYECKOTO HH-
CTpyMeHTa Ha nepudepudeckuii Heps. CpeqHee 3Ha4CHUE
TJIOIIA/IM sIIEP MOTOHEHpPOHOB coctaBiseT 96,90+11,55
MKM?, 4TO CTATHCTHYECKU JOCTOBEPHO MEHBILIE KOH-
TPONBHBIX JaHHBIX Ha 38,26% (p<0,01), crarucTrueckn
JocTtoBepHO MeHbIne Ha 32,12% (p<0,01), uem B rpymnme
JKUBOTHBIX, KOTOPBIM MPOM3BEICHO HEMOCPEICTBEHHOE
BO3JICHCTBUE 3JIEKTPOXUPYPrHYECKOTO0 WHCTPYMEHTA Ha
nepudepruuecknii Heps. Koaddurment snonranuu saep
MOTOHEHpPOHOB cocTaBnseT 1,72+0,18 u craructuyecku
JIOCTOBEPHO OOJIbIIIE KOHTPOIBHBIX JaHHBIX Ha 29,32%
(p<0,01), cTatucTUYECKH JOCTOBEPHO OoJbIie Ha 26,47%
(p<0,01), uem B rpymIie >kUBOTHBIX, KOTOPBIM MIPOU3BE/ICHO
HETOCPEACTBEHHOE BO3JICHCTBUE AEKTPOXUPYPrHYECKOTO
MHCTpyMEHTa Ha niepuepudecKuii HepB.

AHanu3 MOp(pOMETPUYECKUX JaHHBIX JBUTATEIBHBIX
[IEHTPOB MOSICHUYHOTO OTAENa CIIMHHOTO MO3ra >KHUBOT-
HBIX, KOTOPBIM OBUIO BBINOJHEHO OINEPaTUBHOE JICYCHHUE
HOBBIM METO/IOM C ITPUMEHEHHEM HIEKTPOXUPYPTUIECKOTO
MHCTPYMEHTA B PEXKHME CBapUBAHUS, CBUACTEIbCTBYIOT,
YTO CpeJHee 3HAYeHME IJIOIIAAM TeI MOTOHEHPOHOB
MepeHNX POTOB Ha 7 CYTKH MOCIIE OTepallui COCTaBIIsAeT
1219,50+94,66 MKM?, 4TO CTATHCTHYECKH JOCTOBEPHO
6orbIe KOHTPOJIBHBIX JaHHBIX Ha 30,40% (p<0,01) u
CTaTUCTUYECKH 10CTOBepHO MeHbIe Ha 13,09% (p<0,01),
4YeM B TpYIIE KUBOTHBIX, KOTOPHIM OBIJIO BBIIOJIHEHO
ONepaTUBHOE JICUEHUE C HAJIOKEHHEM 3MHHEBPATbHBIX
mBoB. CpeHee 3HaUEGHHUE IUIOLIAU SAEP MOTOHEHPOHOB
cocrasusier 203,65+£17,52 MKM?, 4TO CTaTUCTHYECKU
JIOCTOBEPHO OOJIbIIIE KOHTPOIBHBIX JaHHBIX Ha 29,75%
(p<0,01), 1 craTucTHYeCKU JOCTOBEpHO OobIte Ha 14,50%
(p<0,01), gyem B rpymme >KUBOTHBIX, KOTOPBIM BBIITOJHEHO
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KO3 puuueHT
IJIOIIA/b TeJl HeliPOHOB, MKM? IJIOIIA/b siiep HEHPOHOB MKM? JIOHTAUMH sIJIep
I'pynna HellpOHOB
1 3 6 12
luen. | 3uen. | 6nen. | 12 vex | 1 Hen. | 3nen | 6 Hex | 12 Hex
He/l. | Hell | Hex | Heq
I 935.18+222.13 156.96+46.13 1,33+0,22
1403.10 | 265.80 | 453.70 | 595.65 | 238.20 | 37.24 | 61.65 | 9690 | 1.80 |2.05|1.89| 1.72
+ + + + + + + + + + + +
1 46.70 5193 | 73.63 | 101.41 | 10.52 | 10.86| 11.35 11.55 | 0.09 {0.12|0.10 | 0.18
t t t t t t t t t t t t
1243.30 | 468.05 | 616.65 | 856.40 | 202.05 | 65.80 | 129.90 | 142.75 | 1.41 | 1.51 | 141 | 1.36
+ + + + + + + + + + + +
m 89.56 85.63 | 74.80 | 112.01 | 15.16 | 11.51 | 10.53 12.76 | 0.05 [ 0.06 | 0.04 | 0.11
71 Ti Ti i Ti 71 71 i S S I T
1219.50 | 343.20 | 564.85 | 766.20 | 203.65 | 55.85 | 85.25 | 126.30 | 1.62 | 1.82 | 1.72 | 1.52
+ + + + + + + + + + + +
v 94.66 56.53 | 46.18 | 113.04 | 17.52 [ 1290 | 11.86 | 13.06 | 0.06 [ 0.05|0.06 | 0.04
Ti Ti Ti Ti Ti Ti Ti TP L FE O fTElvE Ot

7 - paznuyue docmoseprno (p<0,05) omnocumenvro coomeemcmayiouje2o NoOKa3ameJis
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OTIEpPaTHUBHOE JICUCHNE C HAJIOKECHUEM SIHHEBPAIBHBIX
mBoB. Koa¢hduumenT snoHranuu sijep MOTOHEHPOHOB CO-
crapyset 1,62+0,06 1 CTaTHCTHYESCKH TOCTOBEPHO OOJIBIIIE
KOHTpOJNbHBIX AaHHBIX Ha 21,80% (p<0,01), craructudeckn
noctosepHo MenbIe Ha 10,00% (p<0,01), uem B rpymme
KMBOTHBIX, KOTOPBIM BBITIOJTHEHO OTIEPATHBHOE JICUCHHE C
HaJIOXKEHHEM STHHEBPAIbHBIX IIBOB.

CpenHee 3HauEHHE IUIOIIAIN TSI MOTOHEHPOHOB MEpe-
HUX POTOB Ha 3 HEAENe IMOCIE ONEPAalHN COCTABISACT
343,20+56,53 MKM?, 94TO CTaTHCTHYECCKU JOCTOBEPHO
MEHbIIIE KOHTPOJIBHBIX AaHHBIX Ha 63,30% (p<0,01), cTa-
THCTUYECKHU JOCTOBEpHO Ooibine Ha 29,12% (p<0,01),
YeM B TpYIIeE XUBOTHBIX, KOTOPBIM BBITIOJHEHO OIe-
paTHBHOE JICUCHUE C HAJIOKEHHEM STHUHEBPaIbHBIX
mBoB. CpeHee 3HAYCHUE TUIOIA/IH SIAEP MOTOHEHPOHOB
cocrasnsgeT 55,85+£12,90 MKM? M CTaTUCTHYECKH J0-
CTOBEPHO MEHBIIE KOHTPOJBHBIX JAaHHBIX Ha 64,42%
(p<0,01), cTaTucTHYECKH MOCTOBEPHO OONbBINE Ha
49,97% (p<0,01), uem B rpymnme KUBOTHBIX, KOTOPBIM
BBIMIOJIHEHO OINEPaTUBHOE JICUCHUE C HAJIOXKECHUEM
SMUHEBPANBHBIX MBOB. KoadduumenT anonranun siuep
MOTOHeHpoHOB cocrtaBiusier 1,82+0,05, uro crarucru-
YECKH JIOCTOBEPHO OOJIbIIEe KOHTPOJIBHBIX NAaHHBIX Ha
36,84% (p<0,01), cTaTHCcTHYECKN JOCTOBEPHO MEHBIIIC
Ha 11,22% (p<0,01), uem B rpymre >kuBOTHBIX, KOTOPBIM
BBITIOJTHEHO OINEPATUBHOE JICUCHUE ¢ HAIOKEHUEM SITH-
HEBPAJIbHBIX IIBOB.

Cpez[Hee 3HA4YCHUC IIJIOIAaN TCJI MOTOHeﬁpOHOB nepea-
HHUX POroB Ha 6 HCICJIC MOCJC onepanuu COCTABIACT

564,85+46,18 MKM?, 9TO CTaTHCTHYECCKU JOCTOBEPHO

© GMN

MEHBIIIE KOHTPOJIBHBIX TaHHBIX Ha 63,30% (p<0,01), cTa-
THCTHUYECKHU AOcTOBepHO Oombmie Ha 24,50% (p<0,01),
YeM B TPYIIE KUBOTHBIX, KOTOPBHIM BBIIIOJIHEHO OIle-
paTHBHOE JICUCHUE C HAJIOKEHHEM JTHUHEBPAJIbHBIX
mBoB. CpeHee 3HaYEHHUE TUIOMIA N SAep MOTOHEHPOHOB
cocrasaser 85,25+11,86 MKM? M CTaTHCTHYECKHU J10-
CTOBEPHO MEHBIIE KOHTPOJIBHBIX AaHHBIX Ha 45,69%
(p<0,01), cTaTucTHYECKH MOCTOBEPHO OONBIIE Ha
38,28% (p<0,01), uem B Tpymnme >XKMBOTHBIX, KOTOPHIM
BBITTOJIHEHO ONEpPAaTUBHOE JEYEHHE C HAIOXKECHUEM
SMUHEBPaNbHBIX MBOB. Koadduunent snonraunn saep
MOTOHEHpPOHOB cocrtaBisier 1,72+0,06, uro craTtucTu-
YECKH JIOCTOBEPHO OOJIbINE KOHTPOJBHBIX JaHHBIX Ha
29,32% (p<0,01), CTaTUCTUICCKH TOCTOBEPHO MEHBIIIE
Ha 8,99% (p<0,01), uem B rpymme *HUBOTHBIX, KOTOPHIM
BBITTOJTHEHO ONIEPATUBHOE JICUCHHE C HAJIOKEHUEM JITH-
HEBPaJIbHBIX IIBOB.

Cpennee 3HaUEHHE TUIONIAAN TEJI MOTOHEHPOHOB mepe-
HUX POTOB Ha 12 Hexese Mocie Onepannuu COCTaBISAET
766,20+113,04 MKM?, 9TO CTaTHCTHYIECKH JTOCTOBEPHO
MEHBbIIIE KOHTPOJIBHBIX TaHHbBIX Ha 18,07% (p<0,01), cra-
THCTHUYECKHU AOCTOBepHO Oombmie Ha 28,63% (p<0,01),
YeM B TPYIIE KUBOTHBIX, KOTOPBHIM BBIIOJIHEHO OIle-
paTHBHOE JICUCHUE C HAJIOKEHHEM 3THUHEBPAJIbHBIX
mBoB. CpeHee 3HaYEHHUE TUIOMIA N SAep MOTOHEHPOHOB
cocrasusger 126,30+£13,06 MKM? ¥ CTaTUCTUYECKH J10-
CTOBEPHO MEHBIIE KOHTPOJIBHBIX AaHHBIX Ha 19,53%
(p<0,01), cTaTucTHYECKHU MOCTOBEPHO OONbIIE Ha
30,34% (p<0,01), uem B TpymIme XKMBOTHBIX, KOTOPHIM
BBITIOJIHEHO ONEpPAaTUBHOE JEYEHHE C HAIOKECHUEM
SMUHEBPaIbHBIX MBOB. Koadduunent snonrannn saep
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MOTOHEHpOHOB cocTtaBisier 1,52+0,04, uro cTaTtuctu-
YECKU JTOCTOBEPHO OOJIbIIe KOHTPOJIBHBIX TaHHBIX Ha
14,29% (p<0,01) u cTaTUCTHYECKHU JJOCTOBEPHO MECHbIIIE
Ha 11,62% (p<0,01), ueM B rpymnmne >kMBOTHBIX, KOTOPBIM
BBITIOJIHEHO OTIEPAaTHUBHOE JICUCHUE C HAJIO)KEHHUEM MU~
HEBPAJIbHBIX LIBOB.

Taxum 06pa3oM, nocieonepanuoHHbIA NEPUOJ] XapaKTe-
pU3yeTCsl KaueCTBEHHBIMY U3MEHEHUSIMU MOTOHEHPOHOB
HCCIIEyEMBIX IBUTATEJIbHBIX LIEHTPOB CIIMHHOI'O MO3ra,
YTO SIBJISIETCS NIPOSIBICHUEM KOMIIEHCATOPHO-IIPUCIIOCO-
OUTENBHBIX IPOIIECCOB B OTBET HA MOBpEXkAeHHE. B rpyn-
e )KMBOTHBIX ¢ NpuMeHeHueM BY-anexTpocBapouHoit
TEXHOJIOTMH MEepUOJl CTAOWIM3alMOHHBIX MPOILECCOB
IpoTeKaeT ObICTpee U MeHee 0TUeTINBO. B aToii rpynne
KUBOTHBIX JaHHBIN MEPHOJ HAYMHAETCA ¢ 3 HEleIu U
Ha 12 Henene mpuOIMKAeTCS K KOHTPOJIO, B OTJIMYHE
OT TPYNIBI )KUBOTHBIX C 3MHHEBPAJbHBIMH IIBaAMH,
IJIe ITOT MEepHoJl HauMHAeTCs ¢ 6 Heleau U He 3aKaH-
yuBaeTcsa Aaxe Ha 12 Hepnene. B rpymme >KMBOTHBIX C
SNUHEBPAIBHBIMU IIBAMU TEPUO]] CTAOUIN3AIIMOHHBIX
MPOLIECCOB MpOTEKaeT ¢ Oosiee yOOKUMH CTPYKTYp-
HBIMHU U3MEHEHUSIMH, B OTJIMYME OT I'PYIIBI )KUBOTHBIX
¢ npuMeHeHueM BY-21eKTpocBapOUHON TEXHOJIOIUU U
IPYINIIBI )KUBOTHBIX C HEIIOCPEACTBEHHBIM BO3/1CHCTBU-
€M JJIEKTPOXUPYPrUUECKOI0 MHCTPYMEHTA B PEXKUME
CBapKu Ha TPaBMUPOBAHHBIN nepudepudecknii Heps. B
IPYIIIE >KUBOTHBIX C HEIIOCPEACTBEHHBIM BO3/ICIICTBUEM
3JEKTPOXUPYPrUUECKOr0 UHCTPYMEHTA B PEKUME CBap-
KM Ha TPAaBMHUPOBAHHBII niepudepuyecKnii HepB Mepruos
cTabMIIM3aMOHHBIX MPOLIECCOB TPOTEKAET ObICTpEE, UeM
B IPYT'HX SKCIIEPUMEHTAIBHBIX TPyIax (HaunHaeTcs ¢ 3
HEJICJIH U yKE Ha 6 HeJeNe MPaKTHUCCKU MPUOTHIKACTCS
K KOHTPOJTIO), YTO JIOKa3bIBA€T OTCYTCTBHE HETAaTHBHOTO
BiMsiHUA BY- 251eKTpoCcBapOYHON TEXHOJIOTUU HA MOTO-
HEUPOHBI JBUTATEIBHOIO CETMEHTAPHOIO LIEHTPA.

BriBoabl

IIpumenenue BU-31€KTPOCBAPOUHON TEXHOJOIUHU
IPUBOJUT K MEHEE PE3KOMY TCUCHUIO PEAKTUBHBIX U3-
MEHEHUI MOTOHEHPOHOB IIPU ONEPATUBHOM JICYCHUHU
TpaBMbl MepU(EepPHUUECKOro HepBa, YeM HCIIOJIb30BaHUE
STIHMHEBPAIBHOTO 1IBa. TakuM 00pa3oMm, MCHOJIB30BAHUE
BY-3nekTpocBapo4YHON TEXHOJIOTUU IIPU OIEPATHBHOM
JICYCHHUH TPABMBI Iepr(hepHIECKOTo HepBa SIBISETCS] MeHee
MOBPEKAAOUIUM AJI1 MOTOHEHPOHOB, 4TO MIO3BOJISIET pe-
KOMEH/I0BATb 9TOT METOJ IEPCIEKTUBHBIM JUIsl BHEIPCHHUS
B KJIIMHUYECKYO IIPAKTHKY.

IlepcneKTHBBI HAYYHBIX MCCJIE0OBAHUIN U NOUCKA.
HccnenoBaTh CTPYKTYpPHBIE U3MEHEHUS YYBCTBUTEIb-
HBIX HEHPOHOB CIIMHHOMO3TOBBIX PE(ICKTOPHBIX YT,
PACIIOJIOKEHHBIX B CIMHHOMO3TOBOM Yy3J]1€, IpU pere-
HepalHuH TPAaBMHPOBAHHOTO Nepudeprueckoro HepBa
B YCJOBUAX MCIOJb30BaHUs BY-aiekTpocBapouHOU
TEXHOJIOTUH.
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SUMMARY

REACTIVE CHANGES IN SPINAL CORD MO-
TONEURONS AFTER SCIATIC NERVE INJURY
AFTER HIGH-FREQUENCY ELECTROSURGICAL
INSTRUMENT APPLICATION

Korsak A., Chaikovsky Yu., Sokurenko L.,
Likhodiievskyi V., Neverovskyi A.

A.A. Bogomolets National Medical University, Kyiv,
Ukraine

A new experimental model for tissues connection at pe-
ripheral nerve injury site in form of tissues welding was
designed. In current study we investigated motoneuron
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state 1, 3, 6 and 12 weeks after peripheral nerve injury and
surgical repair with high-frequency electrosurgical technol-
ogy. Spinal cord sections was stained by Nissl method and
observed with light microscopy.

We found that postoperative period in animals from
experimental groups characterized by qualitative
changes in neurons from spinal motor centers that can
be interpreted as compensatory processes as response to
alteration. In animals from group with high-frequency
electrosurgical technology usage stabilization processes
passes more quickly comparatively to animals with epi-
neural sutures. High-frequency electrosurgical technol-
ogy usage provides less harmful effects on motoneurons
than epineural suturing.

Keywords: Peripheral nerve injury, spinal motoneurons,
bipolar electrosurgery.

PE3IOME

PEAKTUBHBIE U3SMEHEHUS MOTOHEIPOHOB
JABUTATEJIBHOT'O IEHTPA TPABMUPOBAHHO-
'O CEJAJIMIITHOT'O HEPBA B YCJIOBUSIX BO3-
JEVCTBUSA BBICOKOYACTOTHOI'O JIEKTPO-
XUPYPTUYECKOI'O HHCTPYMEHTA

Kopcak A.B., HaiikoBckuii }O.b., Coxkypenxo JI.M.,
Jlnxomuesckuii B.B., HesepoBckuii A.B.

Hayuonanonwiti meouyunckuil ynusepcumem um. A.A. Boeo-
monvya, Kues, Yxpauna

Pazpaborana HOBas IKCIIEpUMEHTANIbHAsI MOJIEITh COC/INHE-
HUS TKaHEH Ha y4acTKe TpaBMbI eprdepriyeckoro HepBa
MeTonoM aekTpocBapku. Ha 1, 3, 6, 12 Henensix mocne orne-
paluu UCCIIeI0OBAaHO COCTOSHIE MOTOHEHPOHOB B YCIIOBHSIX
BO3elicTBUA BeIcokodacToTHOH (BY) anexTpocBapodHoil
TEXHOJIOTHH Ha TPAaBMHUPOBAaHHbBIN niepudeprnieckuii HepB
BO BpeMsl XUPYPrUUeCcKoro JieueHus. Matepuain usyqasncs
Ha CBETOOINTHYECKOM YPOBHE, /I UETro CPe3bl OKpaIlnBa-
s 1o Huccnro. YeraHOBIIEHO, UTO IIOCIEONEPaMOHHBII
MepHOJI B HKCIICPUMEHTANIBHBIX TPYIIIaX )KUBOTHBIX Xapak-
TepU3yeTcs KadeCTBCHHBIMU H3MEHEHUSIMA MOTOHEHPOHOB
UCCIIElyeMBIX JBUIaTEJIbHBIX [IEHTPOB CIIMHHOTO MO3ra,
YTO SIBJISIETCSI OTBETOM KOMITIEHCATOPHO-TIPHCIIOCOOUTEIb-

HBIX ITPOIIECCOB Ha MOBPEKCHUE. B rpymimne >KUBOTHBIX C
npuMeHeHreM BU-251ekTpocBapoyHO TEXHOJIOTUH IEPHOLL
CTaOMIM3alMOHHBIX MTPOIECCOB NPOTEKal ObICTpee, B OT-
JIMYUE OT TPYTIbI )KUBOTHBIX C SIMTUHEBPAIIbHBIMU IIIBAMH.
st MoToHEelpoHOB npuMeHeHne BU-amekrpocBapouHoit
TEXHOJIOTHH SBJISICTCS MEHEe MOBPEkKAAIOLINM, YeM MpH-
MEHEHHE MUHEBPAIbHbIX IIIBOB.
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CHANGES OF LIPOPEROXIDATION AND ANTIOXIDATIVE ENZYMES
DURING CRUSH-SYNDROME MODELLING

!Gamkrelidze N., 2SanikidzeT., Pavliashvili N., 'Petriashvili T., ‘Topuridze M.

Thilisi State Medical University, Department of Pathophysiology;
2Department of Medical Physics and Biophysics, Georgia

Crush-syndrome (CS) is characterized by numerous patho-
logical deviations due to the soft (mainly muscular) tissues
damage and their further reperfusion: sympathetic-adrenal
system and oxidative processes violation, toxemia, water
and electrolyte metabolism disorder. The vast majority of
victims die of total hypoxia, central circulatory failure, liver
and kidney failure [1,4,12,15,17].

Despite the fact that some information can be found about
intensification of lipid peroxidation (LP) in crush syndrome
[3,7,13,18], in most cases these studies do not provide full
picture of LP mechanisms of CS [5].

Based on the above, the goal of our study was complex
research of LP as well as changes in the antioxidative
system during different regimens of CS.

Material and methods. The experiments were carried
out on randomly selected 40 laboratory rats (200-250g).
Control group consisted of 10 rats. Crush syndrome model-
ing was conducted by tightening of femoral muscles in the
middle third of both hips during 3 or 6 hours in narcotized
rats (by Ether). Investigations were conducted at various
stages of postcompression period — immediately after de-
compression, 1 or 6 hours following a decompression. After
the experiments the rats were killed by ether inhalation.
Serum antioxidative enzyme - ceruloplasmin content was
determined by Ravin’s method — according to paraphenyl-
enediamine hydrochloric acid oxidation intensity on the
spectrometer “Spectromom -202” [14].

Oxidized Serum ceruloplasmin concentration was mea-
sured by the electronic paramagnetic resonance (EPR)
method on radiospectrometer P2-1307 (Russia).

Activity of catalase was determined by Aebi’s method,
modified version by M.A. Koroluke [1,10].

Superoxidedismutase (SOD) activity was determined in
Jurkat cell cultures by Fried method modyfied by E.V Ma-
karenko [11]. Catalase and SOD activity were calculated
on mg of total protein weight, deterrmined according O.H.
Lowry method [1].

Lipoperoxides and Superoxide radicals level in blood was
measured by electronic paramagnetic resonance (EPR)
method. For detection of superoxide radicals (O,) spin trap
5-(Diethoxyphosphoryl)-5-methyl-1-pyrroline-N-oxide
[2,8,9] and for lipoperoxides (LOO") - spin trap phenyl-
tert butilnitrone (PBN) (SIGMA) were used respectively.
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Spin traps were injected in rats intraperitoneally. After 10
minutes from injection of spin traps animals were killed.
LOO- and (02°) EPR specters of spin trapped superox-
ide- and lipoperoxide free radicals were measured at room
temperature, microwave power of 20 MW using radiospec-
trometer PO-1307.

The obtained data was processed statistically with the use of
Student t-test. Used statistical program IBM SPSS Statistics
for Windows, Version 19.0. For all diagrams p<0.05. Except
for total Ceruloplasmin content were p>0.05.

Results and their discussion. On the Diagram 1 there is
shown alteration of superoxide EPR signal intensity in rat’s
blood during compression and decompression. As it is seen,
after 3 hours of compression superoxide level increases and
stays on this level during following 6 hours. After 1 hour
from 3 hours compression superoxide EPR signal intensity
increases by 30% that indicates on the increased intensity
of free radical oxidation processes during decompression
period. Decompression (6 hour) following long lasting
compression (6 hours) is characterized by decreased inten-
sity of oxygen free radicals production. This may be caused
by lowered metabolism intensity in damaged tissues due
to prolonged compression.
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Diagram 1. Changes of O, (mm/mg) content (EPR signal
intensity), p<0,05

As it can be seen from the Diagram 2, after 3 hours and 6
hours of compression lipoperoxides EPR signal increases
by 120% and 180% respectively, indicating strengthening
of oxidation processes and intensification of lipid peroxida-
tion. After 1 hour from 3 hours compression lipoperoxides
EPR signal is reduced by 58% compared to 3 hours com-
pression o, indicating decrease in peroxidative processes.

After 6-hours from 6 hours compression lipoperoxides EPR
signal increases by 22%, compared with 6-hours muscular
compression meaning a strong increase in the intensity of
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peroxidation. Thus, in compliance with compression period
increase, recovery mechanisms weaken and the disorders
tend to become severe.
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Diagram 2. Changes of LOO (mm/mg) content (EPR signal
intensity), p<0,05
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Diagram 3. Changes of oxidized ceruloplasmin (mm/mg)
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0,14
0,12
0,1
0,08 —4—(PS
0.06 decom
0,04
0,02 =l—CPScomp
0 T T T T 1
(ay] o

kontroli

Observation Dates (hours)

Diagram 4. Total Ceruloplasmin changes (mg)
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Diagram 5. Ratio of oxidized ceruloplasmin/total cerulo-
plasmin (OC/TC), p<0,05
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We investigated oxidized ceruloplasmin changes (Diagram
3) and total content of blood ceruloplasmin (Diagram 4).
For determination of the reason of oxidized ceruloplasmin
changes, whether they were caused by total blood ceru-
loplasmin quantitative changes or due to ceruloplasmin
participation in reduction-oxidation processes, we decided
to find out correlation between oxidized ceruloplasmin EPR
signal and the total serum ceruloplasmin content. The ratio
is presented on Diagram 5.

As the diagrams 3-5 show, during 3 hours compression of
soft tissues oxidized ceruloplasmin EPR signal strength is
increased by 70% compared to the control; the total ceru-
loplasmin concentration, does not statistically significantly
change compared to control, while oxidized ceruloplasmin/
total ceruplasmin (OC/TC) ratio increases from baseline
data indicating of intense free-radical oxidation and in-
crease in oxidation degree of ceruloplasmin.

After 1 hour from 3 hours compression oxidized cerulo-
plasmin EPR signal strength is reduced by 30,8% com-
pared to the same (3 hours) compression period, but still
remains increased by 17,5% compared to the control. Total
ceruloplasmin concentration and OC/ TC ratio does not
significantly change compared to the control, indicating
the decrease oxidation of ceruloplasmin (compared to the
previous regimen).

At 6-hours compression oxidized ceruloplasmin level in the
blood has slight increase by 10,4% from control values. In
addition, there is statistically significant decrease in protein
ceruloplasmin content compared to the control, while OC/
TC ratio is higher than the control parameters. All above
mentioned points to increased oxidization of ceruloplasmin
and to intense free-radical oxidation.

In 6 hours compression and 6 hours decompression oxi-
dized ceruloplasmin EPR signal increases by 26,8% com-
pared to control and OC/ TC ratio decreases slightly, only
for 6,6% compared to the level characteristic to 6-hours
compression; meanwhile the total ceruloplasmin content
increases by 32,5%, this indicates moderate intensification
of proliferative processes in the background of increased
free-radical oxidation.

Thus, total ceruloplasmin concentration in blood during
compression and decompression of different regimens of
crush syndrome is increased, which should be regarded as
compensatory reaction in the background of peroxidation
intensification. As for the total ceruloplasmin level reduced
during 6 hours compression, which is observed in our study,
it should be related to the reduction in enzyme production
in accordance to compression period increase. After 6 hours
from decompression total ceruloplasmin level is restored
due to strengthening of its production.

Despite of total ceruloplasmin content increase in blood,
peroxidation processes remain still active, that is proved
by sharp increase of oxidized ceruloplasmin EPR signal
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in all compression periods. Exception is 6 hours compres-
sion, when there is less increase of oxidized ceruloplasmin
only by 3,75%. However, this fact may have explanation.
At this observation date total ceruloplasmin content is as
well lower than in norm and oxidized ceruloplasmin EPR
signal increase only for 3,75% does not imply decreased
activity of peroxidation processes.
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Diagram 6. Catalase activity (mmol/gr) Changes in crush
syndrome

Diagram 6 shows that immediately after 3 hours Compres-
sion of the soft tissues catalase activity is decreased by
24.8% compared to control. After 1 hour decompression
from 3 hours Compression catalase activity increases by
59,2% as compared to 3-hours of compression (compared
to control by 19,7%).

In 6 hours of compression catalase activity increases by
29,2% compared to the control. After 6 hours decompres-
sion from 6 hours compression blood catalase activity re-
duces significantly — 55,4% compared to the control values.
The latest indicates on increased free-radical oxidation and
blood antioxidative capacity reduction.
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Diagram 7. (SOD) activity changes in blood (eritr/ml)
during crush syndrome

As Diagram 7 shows, during 3 hours compression super-
oxide dismutase activity in the blood increases by 30%
compared to the control. At 1 hour decompression from 3
hours compression of soft tissues SOD activity does not
change statistically significantly.

During 6 hours compression SOD activity has 58% increase
as compared to the control. Further, after 6 hours decom-
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pression in comparison with only 6 hours of compression
SOD activity decreases by 38.5%, which indicates inactiva-
tion of superoxide dismutase.

Consequently, according to our findings we can conclude
that in accordance with compression period increase in-
tensity of free-radical oxidation as well as increases, that
is revealed by enhanced formation of free oxygen species
and lipoperooxides. At the same time, antioxidant enzymes
activity is changed. SOD and ceruloplasmin activity in-
creases according to compression period duration increase.
Decrease in oxidized ceruloplasmin in 6 hours compression
(compared to 3 hours) should be linked to the total ceru-
loplasmin (protein) synthesis reduction. Catalase is being
activated at later dates of observation (after 6 hours, due
to the enhanced formation of hydrogen peroxide), but in
decompression (6 hours) it is desactivated.

Therefore, based on analysis of our survey results, we can
conclude that:

- Lipoperoxidation intensity increases in compliance with
crush syndrome duration;

- Short-term (3-hour) compression causes enhancement of
lipoperoxidation however, in further 1 hour decompression
there is revealed a trend toward normalization of processes.
Lipoperoxides content decreases and the antioxidant en-
zymes activity is almost restored;

- Long lasting compression (6 hours) leads to severe disor-
ders in the body (total ceruloplasmin impaired production
and after 6 six ours of decompression, antioxidant enzymes
inactivation).

Aknowledgements: The study is performed within the
individual PhD grant of Rustaveli National Scientific
Foundation (DO/163/8-316/13).
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SUMMARY

CHANGES OF LIPOPEROXIDATION AND ANTI-
OXIDATIVE ENZYMES DURING CRUSH-SYN-
DROME MODELLING

!Gamkrelidze N., Sanikidze T., 'Pavliashvili N.,
Petriashvili T., ‘Topuridze M.

Thilisi State Medical University, *Department of Patho-
physiology, 2Department of Medical Physics and Biophy-
sics, Georgia

Crush-syndrome (CS) is characterized by numerous patho-
logical deviations due to the soft tissue damage and their
further reperfusion.

© GMN

The aim of the study was to investigate pro- and antioxida-
tive processes during different regimens of crush syndrome.

The experiment was carried out on randomly selected
200-250gr. mass 50 laboratory rats using crush syndrome
modeling classical method.

Investigations were conducted at various stages of com-
pression and decompression period. Activity of antioxidant
enzymes — total ceruloplasmin, oxidized ceruloplasmin was
determined in blood serum. LOO:- and free oxygen species
were as well determined with the use of relevant methods.

According to our findings we can conclude that:

- Lipoperoxidation intensity increases in compliance with
crush syndrome duration;

- Short-term (3-hour) compression causes enhancement of
lipoperoxidation however, in further 1 hour decompression
there is revealed a trend toward normalization of processes.
Lipoperoxides and free oxygen species content decreases
and the antioxidant enzymes activity is almost restored;

- Long lasting compression (6 hours) leads to severe disor-
ders in the body (total ceruloplasmin impaired production
and after 6 hours from decompression antioxidant enzymes
inactivation).

Keywords: Crush syndrome, lipoperoxides, free radical
oxidation, antioxidant enzymes.

PE3IOME

MN3MEHEHMUS JIMITONNEPOKCUJALIMU U AHTH-
OKCHUJAHTHBIX ®EPMEHTOB ITPU MO/JIEJIU-
POBAHHNH KPAII-CUHIPOMA

Tamkpemuaze H.I',, 2Canuxunze T.B.,
"Masanamsuiu H.C., Merpuamsuau T.I.,
Tonmypunze M.JIL.

Tounucckuii eocyoapcmeeHmbill MEOUYUHCKULL YHUBEPCU-
mem, *0enapmamenm namodguzuonocuu, *oenapmamenm
Meduyurckol gusuxu u duogpuzuxu, I pysus

Kpam-cuaapom wim CHHAPOM JUTUTEHHOTO CAABINBAHUS
(CHC) xapakTepusyeTcs MHOTOYUCICHHBIMU MATOJIOTH-
YECKUMH OTKJIOHEHHSMH B PE3yJbTaTe MOBPEKICHUS U
nocnenyromeil penepdy3un MATKHX TKaHEH OpraHu3Ma.
Lenbio uccaenoBanus SBUIOCH KOMIUICKCHOE HM3y4YEHUE
MPO- ¥ aHTHOKCHIAHTHBIX MMOKa3aTeIel KpPOBU NPH CHH-
JIPOME JUTUTEIHHOTO CAABINBAHMS.

DKCIIEPUMEHTHI MPOBEACHBI Ha 50 TTOI0BO3PENBIX Tabopa-
TOPHBIX KpbIcax Maccoit 200-250 1. s MonemupoBaHus
CAC wucmonp3oBayicss KIACCHYECKUH METOA — ABYCTO-
pOHHEE HAJIOXKEHHE THCKOB Ha CPEIHIOI TPETh Oeapa.
HccrenoBanus MpOBOAMIINCH HA PA3HBIX CTaAUAX KOM-
IIPECCUM U JEKOMIIPECCUM MATKUX TKaHEH. YCTaHOBIIEHA
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AKTUBHOCTH aHTHUOKCUJAHTHBIX (bepMEHTOB - KaraJjia3shbl,
CYNEPOKCUAAUCMYTAa3bl, COACPKAHUC B CBIBOPOTKE KPOBHU
06mer0 1 OKHUCJICHHOTO HCpYyJioniasMruHa ¢ HEJIbI0 OLCH-
KN IDPOOKCHUAAIMOHHBIX MPOLCCCOB; C UCTIOJIB30BAHUEM
COOTBETCTBYIOIINX METOAOB ONPEACIATIOCH COACPIKAHUEC
JIMTIOTIEPOKCHUI0B CBOGO[[HI:IX COEIMHEHUM KuUcCjopoaa.

[TonmyueHHbIC B pe3ysibTaTe HCCICIOBAHMS JAHHBIC BbI-
SIBUJIU, YTO:

- UHTCHCHUBHOCTDH JIMIIOMIECPOKCUAANUN C YBCIINYCHUECM
Nepro/a KOMIIPECCUH YCHITUBACTCS;

- 3-gacoBast KOMIIPECCHs MATKHX TKaHEH BBI3BIBACT yCH-
JICHHUE JINTIONIEPOKCHUIAIIMOHHBIX MPOIIECCOB, XOTS MOCHe
MOCJICAYIOMICH 1-4acoBO IEKOMITPECCHU HAOIIONACTCS
TEHICHIIUS K UX HOPMaJIM3alliU: CHUKACTCS COJCPKAHUC
JIUTIONICPOKCHIOB U CBOOOIHBIX (POPM KHCIIOPO/Ia, BOCCTA-
HABJIMBACTCsA aKTUBHOCTh aHTHOKCHUIAHTHBIX q)epMeHTOB;
- 6-‘IaCOBaH KOMIIpECCUA MATKUX TKaHel BBI3LIBACT TsDKE-
JIBIC TIOBPEXKICHHSI OPraHU3Ma: CHIDKCHUE B KPOBH OOIIETO
LepysIoIUIa3MUHa | TTocie 6 4acoB AEKOMIIPECCHH - MHAK-
TUBAIIUKO aHTHUOKCUJAaHTHBIX (bepMeHTOB.
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