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K CBEJEHHIO ABTOPOB!
[Tpu HampaBiIeHUM CTaThU B PEJAKIMIO HEOOXOAMMO COOIONATh CIIEAYIOIIUE MTPaBUIIa;

1. CraTbs 1o/mKHa OBITH IPEJCTABICHA B IBYX SK3EMIUISPAX, HA PYCCKOM MJIM AHIINHCKOM SI3bI-
Kax, Hare4yaTaHHast 4Yepes3 MoJITopa HHTEPBasia Ha 0HOI CTOPOHE CTAHAAPTHOIO JIMCTA ¢ IMPUHOM
JIEBOTO MOJISI B TPHM caHTHMeTpa. Mcrmons3yemblil KOMITBIOTEPHBIH WPUQT I TEKCTa Ha PYCCKOM U
aHTmiickoM si3pikax - Times New Roman (Kupuaiauma), s TeKCTa Ha TPY3WHCKOM SI3BIKE CIIEAYET
ucrions3oBath AcadNusx. Pazmep mpudra - 12. K pykonucu, HarieuaraHHON Ha KOMIIBIOTEPE, TOJDKEH
ob1Th ipuitosker CD co craTbeit.

2. Pa3mep craThy 10IKeH OBITh HE MEHEe LIIECTH U He 00J1ee MSITHAALATH CTPAHUL] MAIIMHOIINCH,
BKJIIOYAs yKa3aTelb JINTepaTyphl H pe3ioMe Ha aHTIIMICKOM, PYCCKOM U TPY3MHCKOM SI3bIKaX.

3. B crarbe 1omKHBI OBITH OCBELICHBI aKTYaIbHOCTh IaHHOTO MaTepraa, METOAbI M PE3YJIbTaThl
UCCIIEIOBAHUS U UX 00CYyKACHHE.

[Ipu npencTaBneHny B re4aTh HAYIHBIX IKCIIEPUMEHTATFHBIX pab0T aBTOPHI IOJIKHBI YKa3bIBaTh
BUJ U KOJIUYECTBO SKCIIEPUMEHTAIBHBIX KUBOTHBIX, IPUMEHSIBIIMECS METOABI 00€30011BaHUs H
YCBIJICHHUS (B XOJ€ OCTPBIX OIIBITOB).

4. Tabnuikl HEOOXOAMMO ITPEICTABIISTH B IedaTHOH Gopme. DoTOKONHHM HE TpUHUMAIOTCs. Bee
nHu(ppoBbIe, UTOrOBbIE U MPOLEHTHBIE JaHHbIE B TA0JHMIAX JOJKHBI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuiel U rpaduKy 1OJDKHBI OBITH O3aryIaBIICHbI.

5. ®ororpadun TOHKHBI ObITh KOHTPACTHBIMH, (DOTOKOIUH C PEHTTEHOIPAaMM - B TIO3UTHBHOM
n300pakeHUH. PUCYHKH, YepTe:KN U TUarpaMMbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABHUTH B
COOTBETCTBYIOLIEE MecTO TekcTa B tiff hopmare.

B noanucsx x Mmukpodororpadusam ciaeayer yka3plBaTh CTEIIEHb YBETHUEHHS Yepe3 OKYISp WU
00BEKTUB M METOJ] OKPACKU HIIM UMIPETHALIMH CPE30B.

6. @amMIIINN OTEYECTBEHHBIX aBTOPOB IIPUBOAATCS B OPUTHHAIBHON TPAHCKPHITLIUH.

7. Ilpu opopmicHUU U HalnpaBiIeHUU cTareil B kypHan MHI' nmpocum aBTOpOB coOmronaTh
MpaBwiIa, M3IOKEHHBIE B « EAMHBIX TpeOOBaHUSAX K PYKOMHCSAM, IPEACTABISIEMBIM B OMOMETUITTHCKIE
JKYPHAIIBD), TIPUHATHIX MeXXTyHapOIHBIM KOMUTETOM PEJAKTOPOB MEAWIIMHCKUX JKYPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B KoHIEe Ka)10i OpUTHHAIBHON CTAaThbH MPHUBOANUTCS OuOIMorpaduyueckuil cCnucok. B cnmcok iure-
paTypbl BKIIIOUAIOTCS] BCE MaTepHaibl, Ha KOTOPBIE MMEIOTCS CChUTKM B TeKcTe. CHHMCOK COCTaBISAETCS
B a(haBUTHOM TOps/IKE U HyMepyeTcsi. bubnmorpaduueckoe onucanne JIMTeparypbl COCTAaBISETCS HA
A3BIKE TEKCTa IOKYMEHTa. B crrcke nureparypsl cHavana MpUBOASTCS paboThl, HATMCAHHBIE 3HAKaMHU
Ipy3HHCKOTO anaBuTa, 3aTeM KHUPWIUTHIECH 1 narnHuied. CChUIKM Ha UTHPYEMbIe paObOThI B TEKCTE
CTaThH JAIOTCS B KBAJPATHBIX CKOOKaX B BHJIE HOMEPA, COOTBETCTBYIOIIEMY HOMEPY JTAHHOM PabOTHI B
CIIHCKE JIUTEepPaTyphbl.

8. lnst momyuyeHus mpaBa Ha MyOJIMKAIMIO CTaThsl JOJDKHA UMETh OT PYKOBOAMTENS PadOThI
WIN YYPEKISHHS BU3Y U COTIPOBOIUTENbHOE OTHOIICHNE, HAMMCAHHBIC WIIM HalledyaTaHHbIe Ha OJaHKe
Y 3aBE€PEHHBIE MOJNHICHIO U NEYaThIO.

9. B xoHIIe CTaThH JOIKHBI OBITH TOJIIMCH BCEX aBTOPOB, OJTHOCTbIO IPUBEACHBI UX (haMmiIny,
MMEHa U OTYECTBA, YKa3aHBl CIY)KEOHBIH M JOMAIIHWA HOMepa Teiae(OHOB M aJpeca HIIN UHBIC
koopauHaTel. KonndgecTBO aBTOPOB (COaBTOPOB) HE AOIDKHO MPEBHIIIATH MATH YETIOBEK.

10. K crarbe n0KHBI OBITH MIPHIIOKEHBI KpaTKkoe (Ha MOJICTPAHMIIbI) pe3ioMe Ha aHIITUHCKOM,
PYCCKOM 1 TPy3MHCKOM SI3BIKaX (BKJIIOYAIOIIEE CIISAYIONINE Pa3AeIibl: BCTYIUIEHHE, MaTepral U METOIbI,
pe3yabTaThl ¥ 3aKIFOYCHIE) U CITUCOK Kio4YeBbIX ¢iioB (key words).

11. Penakiust octaBisiet 3a cOO0# MpaBo COKpaIarh U HCIPaBIsTh cTarbi. Koppekrypa aBropam
HE BBICBIIAETCSI, BCSA paboTa M CBEpPKa MPOBOAUTCS IO aBTOPCKOMY OpPHUTHHAITY.

12. Hegomyctumo HampaBjeHHE B peAakUUI0 padoT, MpeACcTaBIEeHHBIX K MeYaTH B MHBIX
W3aTEeIbCTBAX WIIN OMYOJIMKOBAHHBIX B APYTHX H3JAHUSX.

IIpu Hapymiennn yka3aHHBIX PABUJI CTATHH He PACCMATPUBAIOTCS.




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 6 pages and not exceed the limit of 15 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. 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.

5. 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).

6. 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.

7. 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).

8. 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.

9. 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.

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

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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HAYKA

PEAKUE BUJAbI AHEBPU3M - AHEBPU3MbI KUCTHU U ITAJIBIIEB:
OIMMCAHUE KNIMHNYECKHUX CJIYYAEB

ApazamBuin JI.H., Honnkamsuau 3.A., l'yryaamsuiau 3.U., Xyxynaumsuiau JI.J.

Ilepeas knunuyeckas 6onvruuya, omoeieHue cocyoucmoul u HeomuodHcHo mukpoxupypauu, Tounucu, Ipysus

AHEBPU3MBI KUCTH W MAJIBIIEB SBIISFOTCS PEIKOM KITMHUYC-
CKOM «HaxomKkoi» [ 1], 4To, Ha HAIIT B3MIISA, CTABUT MIEpeE He-
00XOIMMOCTBIO OITHCAHMS KYKJIOTO MOJOOHOTO HAOFONICHHMSI.
B crarbe npecTaBacHo OMMCAHUE XUPYPrIICCKOTO JICUCHIUS
JIOKHBIX aHEBPU3M KHCTH U MAJIBIECB Y IBYX OOJBHBIX, TIO-
CTYIHUBIIKX B OTJCIICHHUE COCYIUCTON H HEOTIIOKHON MUKPO-
xupypruu [lepBoii kinHIYecKoit OonbHUIIBI T. TOWIHCH.

Knuanueckuit cnyqait 1. bonsaoit 1., 68 ner (uctopus
6onesnu Ne5055), mocrynun B otaenenue 13.10.1997 1. ¢
Kajo0aMH Ha HE3HAYUTEIbHYIO O0JIE3HEHHOCTh, MYJIbCH-
PYIOIIETO OMyXOJEeBUIHOTO 00pa3oBaHus Ha OOKOBOI Mo-
BEPXHOCTH OCHOBHOM (pasanru [V masblia npaBoii KHCTH.
CortacHO aHaMHe3y, OOJILHOI B Te€UeHHE MOCIEAHUX He-
CKOJIBKHX JIET, IPAaKTHYECKN HE CHUMAsI, HOCHJI 00pyUasIbHOe
KOJTBLIO Ha YKa3aHHOM Masiblie. [ [prnbnusuTe bHo 3a Mecs 10
TIOCTYIUICHUSI B KJIMHUKY, TIPU TOJHITUH TSDKECTH TPHIIIE-
MWUJI TIAJIEI] KOJIBIIOM U ITOYYBCTBOBaN 001b. B manbHeliem,
B 00JIaCTH TpaBMbI CPOPMHUPOBAIOCH OBAJILHOU (HOPMBI,
CHHIOIITHOTO IIBETA, CJIeTKa OOJIE3HEHHOE U MYJIbCHUPYIOIIee
00pazoBaHue, B CBSI3U C YeM OOJIbHOM ObLIT BBIHYK/ICH CHATh
KOJIBIIO, TPEIBAPUTEIIHHO Pa3pe3aB ero y IOBEInpa.

[Tpu oOcnenoBannK B KJIMHUKE Y OOJBHOTO Ha TIepe/He-
JIaTepaJIbHOM ITOBEPXHOCTH BEPXHEH TPETU OCHOBHOM
¢ananru IV nanpia npaBoil KUCTH 0OHAPYKEHO OBAJIBHOM
(hopMmeI, pazmepamu IPUOITH3UTETBHO 15X 10 MM, 31aCTHYHOM
KOHCHCTEHIIMH, NYJIbCUPYIOIIEe OITyXOJIEeBUIHOE 00pa3o-
Banue (puc. 1). Koxka B 1aHHOM 001aCTH ciierka arpohuyHa,
CHHIOIIHOTO 11BeTa. YyBCTBUTEIBHOCTh Ha JaTepabHON
noBepxHocTH [V manbia cHmkena. KpoBooOpaiienue B
nable ObLIO MOJHOCTHIO KOMIIEHCHPOBAHO (pe3ysbrar
mysbCoKcuMeTpun SpO,—98%). AKTHBHBIC IBDKEHHS ObLTH
YaCTUYHO OTPAHUUEHBI 32 cUeT OOJIM U OTeYHOCTH. [laHHbIE
Jonrieporpaduy MOATBEPIMIN HATMYHE apTepUaIbHOTO
NOTOKa BHYTPH HCCIIEyeMOTO 0Opa30BaHUs B MPOCKIIUH
COOCTBEHHOM JIaTepalibHOMW MaJIbleBoi aprepun [V nanbia.

Puc. 1. Bornvuotu U. (cnyyaii 1), 6uo 0o onepayuu

© GMN

Ha ocHOBe coOpaHHBIX JaHHBIX OBUT TOCTABIICH THArHO3 -
JIOKHAs aHeBpU3Ma COOCTBEHHOM JlaTepanbHoi apTepun [V
najbla paBoil KUCTH, Pa3BUBILIASCA B PE3y/IbTATE TYIOU
TPaBMBI.

[Tox MecTHBIM 00e300IBaHMEM ObLiIa ITPOBE/ICHA ONIePAIIUsT
(puc. 2). icnionb3ys onTHYECKOE yBETMUYEHUE, ObLT BBIJICNICH
COOCTBEHHBIH JIaTepasIbHbIH COCYIIMCTO-HEPBHBII My4ok [V
nasblia npasoit kucty. [lonrBepamiock ad oculus Hammdme
aHEBPU3MbI COOCTBCHHOI JlaTepasibHOM apTepun [V nasiia,
[IPU 3TOM YIAJIOCH TTOJTHOCTBIO TIPETIAPHPOBATh (PUOPO3HYIO
KarcyJTy aHeBpH3MBbI K MECTO PYIITYpBI cocyra. [lonocTs aHeB-
PH3MaTHYECKOTO MEIIKa OKa3aJIach IPAKTHYECKHU MOTHOCTHIO
3aroIHeHHON TpoMOoTHYeCKMMH MaccaMi. C ydIeToM MOTHON
KOMIIEHCAIIH KPOBOOOPAIIIEHHSI B TTAJIBLIE, TOCIIE HCCEUCHUST
AQHEBPU3MATUUECKOIO MEIIKA ITPUBOJISLLINA ¥ OTBOSILLIUI KOH-
1[I TPABMUPOBAHHOH COOCTBEHHOM NAJTBIIEBON apTepHH ObLTH
yrupoBaHbl. CoOCTBEHHBIN JaTepaibHbId HepB [V mambia
ObLT BOCTIANIMTELHO MH(UIIBTPHPOBAH, XOTS HAPYIICHUS €T0
AHATOMUYCCKOM IIEIOCTHOCTH He ObII0 00Hapy»keHo. Ha pany
OBUTH HAJIOXKEHBI IITBBIL.

’ 4
Puc. 2. Bonvnou U. (cnyuaii 1), svloenenue anespuzmamu-
YecKo2o0 MeuKd

[TocneonepaoHHbIH TIEpUO] TPOTEKAT O€3 OCIOKHEHHM.
Pana 3axxuna nepBUYHBIM HaTsDKeHHEM. KpoBooOpaieHue
B MaJbIle KOMIEHCUPOBAHO, BOCCTAHOBHWIIUCH OOBEM aK-
THUBHBIX [[BI/I)KGHI/Iﬁ 1 9yBCTBUTCJIbHOCTD.

Knunndeckuii ciyyaii 2.

bonboii I, 20 siet, Bparapb GpyTOOIBEHON KOMaH 1bI (HCTO-
pust 6one3un Ne1972), moctynui B knnHuky 17.08.2011 ¢
Kaso0aMu Ha HaJM4He IMyJIbCHPYIOLIETO, O0JIE3HEHHOTO
OITyXOJIEBUIHOTO 00pa30BaHus B 00IAaCTH TEHapa MpaBoit
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kuctu. M3 anamuesa BBIACHUJIOCH, YTO HpI/I6J'II/131/ITeJ'II)HO
3a MOJITOPa MECsIIia 70 MOCTYIICHHS B KIIMHUKY OOJIbHOM
MOCJIe yaapa MeyeM Io MPaBoW KHCTH BO BPEMsS TPCHH-
POBKH, IIOY4YBCTBOBAJI CUIIbHYIO 00JIb B 00J1aCTH TCHApA, ¥
ocHoBanws [ nanpia. B nocieayromiem B 001acTu TpaBMbI
c(hOopMHUPOBATIOCH YMEPEHHO OOJIC3HEHHOE, Y/ IbCHPYIOIIEE
OIYXOJICBHIHOE 00Pa30BaHUE OBAIBHOM (hOPMBIL.

I[pu oOcrne0BaHHN B KIIMHKUKE Y OOJILHOTO B 00JIaCTH TCHapa
NpaBoi KUCTH, y OcHOBaHusl | masblia, ObLIO OOHAPYHKEHO
MyJIECUPYIOIIIEE, YMEPEHHO OONE3HEHHOE, OMyXOIEBHIHOE
00pazoBaHue, OBALHON (GOPMBI, pa3Mepamu TPUOIH3UTEb-
HO 25X30 mm. Koska Hat 0Opa3zoBaHueM He ObLia H3MCHEHA.
KpoBooOpariierre B majbiie ObLIO MOJHOCTHIO KOMIICH-
CHPOBaHO (10 JIAHHBIM MyibcokcumeTpun SpO, —100%).
O0beM aKTHBHBIX JBIDKCHUI | masblia ObUT HE3HAYUTEILHO
OrpaHWYCH M3-3a 00K B 00NACTH TeHapa, cama 00acTh -
oreuHa. Jlannsle nonmieporpaduy yka3pBaiId HA HATMYHAE
apTepHAIbHOTO MOTOKAa B 001acTH 00pa30BaHUs, OHAKO,
JIOCTOBEPHO BEPUPUIIMPOBATH CBA3b [TOJIOCTH 00PA30BaHKS C
KaKOM-JT00 N3 COOCTBEHHBIX MANBIICBBIX apTepuii | manbiia,
pazualbHbIM KOHIIOM IIOBEPXHOCTHOM apTepUanibHON JIyIH
KHCTH WM KAKAM-JTHOO JIPYTHM COCY/IOM HE yIanoch.

Ha ocHoBaHMM COOpaHHBIX JIAHHBIX OBLT MOCTABJICH JHa-
THO3 - JIO)KHAsl aHEBPU3Ma B 00JIACTH TeHapa IpaBoii KUCTH,
pa3BUBHIASACA B pe3yjbTare TyIOH TpaBMBI.

[Ton MecTHBIM 00€300IMBaHKEM ObLIA TIPOBEJICHA OIEpa-
1M1, B X071 KOTOPOM TOJ] ONITHYECKUM YBEJIMYEHHEM ObLIO
BBIJICJICHO ITYJIbCHPYIOIIEE OMyXOJIEBUIHOE 00pa3oBaHUE B
o0JracTy TeHapa rpaBo KUCTH (puc. 3), KOTOPOE pa3BOJIOK-
HIJIO ITyYKH MBIILIIBI KOPOTKOTO crudaresisi HepBoro rnajbla
W TIPEJCTaBISUIO CO00I KOHIIEBYIO aHEBPU3MY JIOBOJILHO
kpymnHOH (@ 0.9 MM.) MBIIIEUHOH apTepHanbHOM BETBH,
MUTAIOIIeH yKazaHHYIO0 MbIiiy. COOCTBEHHbIE MajblEBbIC
aprepuu | nanblia, paguanbHbIi KOHEL J1aJOHHOU apTepUallb-
HOM JTyTH, CyXOXKHJIUE U CyXOXKHUIIbHOE BIaraIfIle JTUHHOTO
crubarests [ masblia, a Takoke COOCTBEHHBIE TTAJIbLICBBIC HEPBBI
I manbua 6bui MHTaKTHBL [107I0CTh aHEBPU3MBI TPAKTHYECKH
TIOJTHOCTBIO ObLTa 3aloJIHEHA TPOMOOTHYECKUMU MaccaMu
(puc. 4,5). AHeBpU3MaTHUCCKUI MEIIOK ObUT UCCEUYCH, TH-
TaroIast ero apTepuaIbHas BETBb - TMTHpoBaHa. HamoxkeHs!
LIBBI HA PaHy.

Puc. 3. Borvnou I (cnyuaii 2), évidenenue anespusmamu-
4ecKo20 MewKa
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Puc. 4. Bornvnoti I (cnyuail 2), 6ckpvimue norocmu anes-
pusmbl

Puc. 5. bonvnou I (cryuati 2), 6uo mpombomuyeckux macc,
USBAMBIX U3 NOLOCU AHEEPUIMAMUYECKO20 MEUIKA

TTocneonepalnoOHHBIH EPHO TPOTEKAI 0€3 OCI0KHCHHA.
Pana 3axuna mepBUYHBIM HaTshkeHHeM. Kakux-nubo
KasoO WM (YHKIIMOHAJIBHBIX HAPYIIEHUH CO CTOPOHBI
OIEPUPOBAHHOTO TaJiblia Y 0OJIBHOIO HE HAOIIOAIOCH.

Pe3ynbraTsl paboThl HAIIEro OTAEICHUS COOTBETCTBYIOT
JAQHHBIM JIUTEPATypBhl, COMIACHO KOTOPBIM aHEBPU3MBI
KHUCTHU U NAJIBLIEB SIBJISIOTCS UPE3BBIYANHO PEIKOM KIMHU-
yeckoil «Haxonkoi» [11]. B Hameit rpymnme 0oJbpHBIX 00
AQHEBPHU3MBI OBUIN JIOKHBIMH W Pa3BUIIMCh B PE3yNbTaTe
TyNoH (3aKpBITOI) TPABMBI,  HE IPOHUKAIOIIETO paHEHHUS,
YTO TaK K€ SIBJIIETCS UHTEPECHBIM CIydaeM, XOTS B JIUTE-
parype ecTb JlaHHbIe 00 aHeBpU3Max emé 0ojee peaKoro
reHe3a, HampuMep MHUKOTHYECKHuX [3,5], BpOKICHHBIX
apTepuo-BEHO3HBIX [§].

C Touku 3pCHUA TUArHOCTUKU I[aHHOﬁ TIaTOJIOrH, Ha HaIl
B3IV, IEPBOCTCIICHHOE 3HAYCHHE UMeeT cOOp aHaMHe3a
(BbIsicCHeHHE (paKTa HAJIMYMSI TPABMbI U e€ XapakTepa - Ipo-
HMKAIOILEH, TYTIOH 1 T.11.), @ TAK)KE TIIATENIbHOE (PM3HKAJIbHOS
o0cnenoBanne OOJILHOTO — HAJIMYUE OITyXOJIEBHAHOTO, MyJIb-
CHPYIOLIEro 00pa30BaHys Ha KUCTU WIH aJIblie, 0COOCHHO
BOJIM3H TIPOCKITMOHHBIX 30H COCYITUCTHIX CTPYKTYP.

W3 MHCTpYMEHTAIBHBIX METOJOB 00CIIEIOBaHMUS BIIOJIHE
JIOCTaTOYHO HCIOJIb30BAHKUE B MPEIONEPALMOHHOM MPOTO-
Kone jomuieporpadun. [IpenMyIiecTBoM JaHHOTO MeTona
SIBIISIETCS €M0 HEMHBA3WBHOCT, BIIOJIHE JI0CTaTO4Hast HH(Op-
MAaTUBHOCTB M, YTO HE MaJIOB)KHO, HU3Kasi CEOECTOMMOCTb.
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OnHaKo, HEOOXOIUMO OTMETHUTD, UTO «30JI0THIM CTAHIAPTOM
B IMArHOCTHKE MOTOOHBIX COCTOSTHUH MO-TIPEKHEMY OCTaeTCsl
CT-anruorpadus [2] (Hamu He ObITa UCIONB30BaHA HU B
OJTHOM M3 OTIMCAHHBIX CIIy4YaeB).

OCHOBHBIM METOAOM JICUCHUA aHEBPHU3M KUCTH U MAJILIECB,
BHC 3aBHUCUMOCTHU OT HUX I'CHC3a, 0e3 COMHEHUS SIBISIETCS
XHPYPru4ecKoe BMEIIATeIbCTBO C PE3EKIUeH aHEBPU3MbI
U, Yallie BCEro, JUTHPOBaHUEM MTUTAIONINX ee cocyloB. B
cllydae HaJaM4Hs PU3HAKOB JICKOMIICHCAIMH KPOBOOOpa-
HICHUA B OICPUPYCMOM CEIMEHTE ITOKa3aHO BLITTIOJTHEHUE
IUIACTUKHU PE3EIMPOBAHHBIX COCY/IOB PEBEPCUPOBAHHBIM
ayTOTPaHCIUIAHTATOM C HCIOJIb30BaHHEM MHUKPOXUPYPTH-
yeckol TexHUKH [ 12] (B Hatei rpymnmne O0JbHBIX He Oblia
NPOBE/ICHA); OJTHAKO, C yUETOM OTPOMHBIX BOBMOKHOCTEH
KOJIJIaTepajIbHON KOMIICHCAIMN KPOBOOOpAIleHH!s Ha KHU-
CTH U MaJbLaX, HCOOXOMUMOCTh B MUKPOXUPYPIHUCCKOM
BOCCTAHOBJICHUH apTEPHU IOCIIE JIMKBUIAIMN aHEBPH3M
BO3HHUKAaET Ype3BbIYaiiHo peako [4,6,7,9,10].

Taxum 06pazom, HeOOXOIMMO OTMETUTB BAXKHOCTb ITPOBEICHUS
00pa3oBaTeIbHBIX MEPONPUATHI Cpeiu Bpauel MepBUYHOTO
3BeHa (IOJMKJIMHUYECKNE OOBEIMHEHHMS, IPHUEMHBIC TTOKOH)
C OCJIBIO pa3zBUTUA Y HUX KITMHUYECKOM HaCTOPOKXCHHOCTU
Ha MpeMET BO3MOXKHOTO (DOPMHUPOBAHHSI AHEBPHU3M KUCTH H
HAJIBICB JKE MOCIC HE3HAYUTEIBHBIX TPABM WM Ha (hoHE
HEKOTOPBIX CHCTEMHBIX 3a00JIC€BAHHI1, C LIETIbEO HE3aMEUTHTEIIb-
HOTO HAIPaBIICHHs! MTOJJOOHBIX OOJIbHBIX B CIICIMAIM3UPOBAHHBIC
OT/ICJICHHS] MUKPOXHUPYPIHH KMCTH JIj1s1 OKOHYATEIIBHOU BEpUDIH-
KallMK JIMarHo3a v aJIeKBaTHOTO XUPYPrUYeCcKOro JICYSHHMSL.
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SUMMARY

RARE TYPES OF ANEURYSMS-ANEURYSMS OF
THE HAND AND FINGERS: CASE REPORTS

Avazashvili D., Nonikashvili Z., Gugulashvili Z., Hu-
hunaishvili L.

Thilisi First City Hospital, Department of Vascular and
Urgent microsurgery, Georgia

Case reports of two patients with aneurysms, description
of clinical sings, steps of diagnostic protocols and surgical
techniques are presented in this article. The first case — false
aneurysm of the proper lateral artery of the IV finger of the
right hand; second case — false aneurysm of the right hand.
In both cases operation of aneurismal sac resection with li-
gation of aneurysma forming vessels were performed. After
surgical interventions compensation of blood circulation
and full restoration of the function of operated segments
were found. In conclusion: early verification of correct
clinical diagnosis and nomination of the patient to the
specialized department of hand microsurgery is of crucial
importance in achievement of good results after surgical
treatment of aneurysms of the hand and fingers.

Keywords: false ancurysm, hand, fingers, treatment.
PE3IOME

PEAKHWE BUJIbl AHEBPU3M - AHEBPU3MbI KU-
CTHU N IMAJIBIHEB: OIIMCAHUE KIIMHUYECKUX
CJIYYAEB

Apazamsuin [ H., Honuxkamsuiau 3.A., I'yrynamsu-
au 3.U., Xyxynaumsuin JI.J.

Iepsas kaunuueckas 60nbHUYA, OMOELEHUe COCYOUCTNON
u HeomnodicHot muxpoxupypeuu, Tounucu, I py3us

AHEBPU3MBI KHUCTH U NAJIBLIEB SBIAIOTCS PEAKON KITMHUYE-
CKOI1 ”HaXO/IKOI”’, 9TO JieJIaeT MHTEPECHBIM OMTUCAaHHUE KakK-
JI0ro oJ0OHOTO cityyas. B cTarbe peacTaBieHbl JaHHbIE
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0 KJIIMHUYECKOU KapTUHE, JUarHOCTUYECKUX IIPOTOKOJIAX
U METOJaX XUPYPrHUeCKOTO JICYCHHUs JIBYX MOJOOHBIX
aQHEBPH3M Yy OOJILHBIX, 00PaTHUBIINXCS B OT/ICIIEHHE COCY-
JIUCTOH U HEOTI0KHOM MUKpOoXupyprud. I1epsblii cityuaii
JIO)KHOW aHEBPU3MOM COOCTBEHHOI JlaTepaibHOM apTepuu
IV nanbna npaBoii KUCTH, BTOPOM- KOHLIEBOW aHEBPU3MBI
TeHapa MpaBoi KucTu. B o0oux ciryyasix ObLIHM TpOM3Be-
JICHBI Ollepaluy PE3CKLUN aHEBPU3MaTUUECKOIO MEIIKA
C JMTMPOBAHUEM IUTAIOLIUX COCY/OB. B 0boux ciyvasx

MEJTUIIMHCKUE HOBOCTHU I'PY3UU
LSISOHOZIRM LSFIRNGO6(M LOSLLI6()

NOCJIe XUPYPrUYeCKUX BMEIIATEIbCTB Ha0II0/1aach KOM-
HEHCalys KPOBOOOpalleHHs U MOJTHOE BOCCTaHOBICHUE
(YHKIMH OIIEPUPOBAHHOTO CETMEHTA.

]IJ'IH JOCTHIKCHUS TOJIOKUTEIbHBIX PE3YJIbTAaTOB JICUCHUA
AHCBPU3M KUCTHU M NAJbLEB CUUTACM H€06XOI[I/IMI)IM
CBOCBPECMCHHYIO IMMOCTAHOBKY MPABUJIbHOT'O KIMHUYCCKOI'O
Jrarto3a U HE3aMEJIMTCIIbHOC HaIlpaBJICHUC 0O0JILHOIO B
CIICIHUATIM3UPOBAHHOC OTACIICHUEC MUKPOXUPYPI'UH KUCTHU.
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THE QUALITY OF LIFE ANALYSIS IN RENAL
TRANSPLANT RECIPIENTS AND DIALYSIS PATIENTS

!Chkhotua A., > Pantsulaia T., 'Managadze L.

!National National Centre of Urology, Thilisi; *Georgian Association of Psychology, Thilisi, Georgia

The health-related quality of life (HRQoL) concept is
well-known in clinical medicine and is frequently applied
for the assessment of surgical or other treatment modali-
ties to determine their therapeutic success. It is a wide
concept comprising of four main aspects of human
well-being: physical (health, mobility, somatic comfort
etc.), psychological (happiness, satisfaction, tranquil-
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ity etc.), social (family relationships, financial well-
being etc.) and spiritual (sense and purpose of the life,
religious believes etc.). HRQoL has become a leading
criteria in many outcome studies alongside with somat-
ic and economic factors and is frequently listed as out-
come parameter in many medical societies’ guidelines.
Despite methodological difficulties in making HRQoL
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measurable, there are numerous surveys and question-
naires used for this purpose. The Short Form-36 (SF-
36), Giessen Subjective Complaints List-24 (GBB-24)
and Zerssen’s Mood-Scale (Bf-S) are internationally
validated and frequently used questionnaires for the as-
sessment of HRQoL [5,23,25].

Living kidney transplantation is a treatment of choice
for the patients with end stage renal disease. It provides
excellent results with the lowest complication and the
highest graft and patient survival rates. Medical results
of kidney transplantation have been compared with that
of the dialysis treatment in numerous studies. However,
there have been only few published studies assessing and
comparing the HRQoL of hemodialysis (HD) and perito-
neal dialysis (PD) patients with that of the renal transplant
recipients. The result of these studies are controversial
[7,19,24]. Considerable uncertainty exists as to the differ-
ences in HRQoL of HD and PD patients; dialysis patients
and transplant recipients, when adjusted for covariates
(age, diabetes etc.) [10]. So far, only few studies from dif-
ferent countries have addressed this issue [1,4,8,10,18].
There are no publications analysing HRQoL changes in
kidney transplant recipients who lost their grafts and went
back to dialysis.

The importance of this topic is underlined by the fact, that
available data on the patients’ psychological well-being
and HRQoL are limited and somewhat controversial. It
would be very interesting to know as to whether there are
differences between countries, races, or social groups,
with regard to HRQoL of dialysis patients and transplant
recipients.

The goal of the current study was to evaluate the HRQoL
of patients on dialysis (hemo- and peritoneal) and com-
pare it with that of the renal transplant recipients; patients
who lost their grafts and resumed dialysis; and healthy
individuals (control group).

Materials and methods. The study population consisted of:
Group [: 120 patients on hemodialysis (HD);

Group II: 43 patients on peritoneal dialysis (PD);

Group I1I: 9 recipients who lost their grafts and went back
to dialysis (PT);

Group IV: 120 age- and sex matched healthy individuals
(Controls);

Group V: 48 renal transplant recipients (T).

All the patients have been followed-up prospectively.
The SF-36, GBB-24 and Bf-S questionnaires have been
mailed, e-mailed, or handed out to the patients.

The control group has been generated by using proba-
bility-based methods to ensure representativeness of the
general population of the country. The subjects from other
psychological surveys have been provided by the national
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psychological association for this purpose. The mean age
in this group was 51+9 years (18-70 years). They were
matched with the donors and patients on the basis of: age,
sex, race and ethnicity. Exclusion criteria were chronic
diseases, with the exception of controlled systemic hyper-
tension and previous non-major surgical interventions.

The mean age of the patients in Group I was 50+4 years
(range: 23-83 years). 46% of them were male and 54%
were female. The mean duration of dialysis was 74+11
months (range: 46-178 months).

The mean age of the patients in Group II was 49+4 years
(range: 29-78 years). 44% of them were male and 56%
were female. The mean duration of dialysis was 65+10
months (range: 26-148 months).

The mean age of the patients in Group III was 4646 years
(range: 28-68 years). 44% of them were male and 56%
were female. The mean duration of dialysis was 109420
months (range: 24-177 months). All of them underwent
living-related kidney transplant at our institution. The rea-
sons of the graft loss were: acute humoral rejection in 1
(11%), main disease recurrence in 2 (22%), and CAN in 6
(67%) patients, respectively.

The mean age of the transplant recipients (Group V) was
39+6 years (range: 28-59 years). All transplants were per-
formed from the genetically related donors. 20 patients (42
%) were male and 28 (58%) were female. All the patients
received the first kidney graft. The most frequent form of
donation was parent to child (85.4%). In 2% of cases organ
was offered by sibling and in 6.3% - by cousin and uncle
cach (table 1). All transplants were performed according
to ABO compatibility and negative direct cross-match.
Blood transfusions were never used prior to tranplsnt. The
HLA antigen typing and PRA tests were not performed. All
patients and donors were studied according to the protocols
accepted at our centre. Assessment of potential donor renal
function, infectious disease profiling, serum biochemistry,
complete blood count, urinalysis and coagulation studies
were followed by aortography and/or CT angiography
and intravenous urography to identify renal and upper
urinary tract anatomy. All transplant operations were ap-
proved by the ethical committee of the Ministry of Health
of Georgia. The mean follow-up is 61411 months (range:
13-158 months).

Table 1. Types of donor/recipient relationship

Relationship %
Parent 85.4
Cousin 6.3
Uncle 6.3
Sibling 2.0
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The response rates in the groups were: 97% for HD; 95%
for PD; 90% for PT; and 84% for T. The high response
rates have been ensured by the fact that the question-
naires have been handed out personally to almost all the
patients by their nephrologists. The following socio-
demographic and clinical factors have been analysed and
compared in the dialysis patients: age; gender; duration
of dialysis; educational level (low - secondary school
graduate or less; medium - high school undergraduate
or graduate; high — post-graduate education, or scien-
tific degree); socio-economic level (net family income
low or high); serum haemoglobin; presence of diabetes
and heart failure. The exclusion criteria for the dialysis
patients were concomitant acute illnesses that may have
acutely influenced their HRQoL.

The study design was approved by the internal review
board of the institution as conforming to the provisions
of the Declaration of Helsinki. All participants provided
written informed consent.

Short Form-36 questionnaire. The Short-Form survey
36 (SF-36) was developed to assess the patients’ health
status in the United States [5]. It is a standardized instru-
ment for measuring HRQoL on eight different scales:
limitations on physical functioning because of health
problem; limitations in usual activities because of physi-
cal health problems; bodily pain; general health percep-
tion; vitality; limitations on social functioning because
of physical or emotional problems; limitations on usual
activities because of emotional problems; general mental
health. Thirty-six questions (2-10 for each item) have
to be answered, and a score is computed for each scale,
ranging from 0 (least well-being) to 100 (greatest well-
being). The questionnaire is intended for subjects aged
14 years and more providing normal values referring to
gender and age. The estimated time for completion of
the questionnaire is 10 min. This form can be adapted
for use in other countries with relatively minor changes
to the content of the form, providing support for use
of the translations in multinational clinical trials and
other studies.

Giessen Subjective Complaints List-24 questionnaire.
Giessen Subjective Complaints List-24 questionnaire
(GBB) assesses physical complaints attributable to
psychosomatic reasons [23]. The questionnaire has
six questions, each referring to four items (cardiac
complaints, gastric complaints, limb pain and fatigue
tendency) for which participants are asked to rate their
complaints (0-no complaints, 4-strong complaints). The
sum of these four items (0-24 points) reflects the fifth
item, “overall subjective complaints” (0-96 points).
The questionnaire is intended for persons aged 18 years
and more. The estimated time for the completion of the
questionnaire is 10 min.
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Bf-S questionnaire. Zerssen’s Mood-Scale Bf-S is a 28
question scale designed to assess the person’s mood pre-
and post event (operation, donation etc.) [25].

The mean scores of different domains have been cal-
culated for all three questionnaires and compared be-
tween the groups. Statistical analysis was performed
using computer software (SPSS 12.0 for Windows,
Lead Technologies Inc. 2003. Chicago, IL.). Normality
of data distribution was examined with Kolmogorov-
Smirnov test. The different scores in the groups were
compared with ANOVA and Kruskal Wallis tests. Age-
dependency of the scores was analysed by the Pearson
correlation and linear regression. A p value of less than
0.05 was considered significant.

Results and their discussion. The groups were matched
on the basis of: age, sex, race and other major cova-
riates. The mean SF-36 scores were not significantly
different between: a) control group and transplant re-
cipients; and b) hemo- and peritoneal dialysis patients
including previously transplanted recipients (table 2).
In all eight SF-36 domains the dialysis patients scored
significantly worse as compared with transplant recipi-
ents and healthy subjects. In four out of eight domains
(“Physical function”, “Physical role”, Bodily pain” and
“Vitality”) the scores of the transplant recipients and
healthy subjects were significantly high than the scores
of HD, PD and PT patients. In the “Social function”
the scores of HD patients was significantly worse as
compared with that of the Control group and transplant
recipients (table 2).

We analyzed the age dependency of the SF-36 scores in the
groups. The correlation coefficients, corresponding p values
and 95% Cls of the eight different SF-36 scores against age,
in Group IV, are shown in table 3. The correlation coeffi-
cients of “Social function”, “Mental health” and “Vitality”
in this Group were moderately high (-541, -0.341, -292 and
-0.292, respectively); their 95% Cls were narrow (-0.768 -
-0.195, -0.568 - -0.067, -0.530 - -0.012 and -0.529 - -0.011,
respectively) and their p values were significant (0.0037,
0.0158, 0.0413 and 0.0416, respectively), showing a nega-
tive correlation with age. Low correlation coefficients of
SF-36 scores, in other groups, together with a wide range
0f 95% ClIs including 0, indicated that these scores were not
age-related (data not shown).

The three scores which showed significant correlations
with age (“Social function”, “Mental health” and “Vital-
ity” in Group IV) were evaluated further with a linear re-
gression model. Figure 1 shows the regression plots of the
two scores (“Social function” and “Vitality”) against age.
Regression analyses confirmed the results of the Pearson
correlation regarding the linearity of their relationship
with age (figure 1). As to “Mental health” regression anal-
yses didn’t verify linearity of the relationship.
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Table 2. Comparison of the mean SF-36 scores between the groups

SF-36 HD PD PT Controls T
domaines | Mean (95% CI) | Mean (95% CI) | Mean (95% CI) Mean (95% CI) Mean (95% CI)
84.1 (79.0-89.2) 85.8(79.4-92.3)
PF 56.9 55.7 61.1 p<0.0001 vs. HD p<0.0001 vs. HD
(47.4-66.5) (39.7-71.8) (12.4-109.7) p=0.0002 vs. PD p=0.0007 vs. PD
p=0.0197 vs. PT p=0.0231 vs. PT
SF 58.5 62.5 66.7 70.3 (66.9-73.7) 72.7 (60.9-84.4)
(51.1-65.8) (42.7-82.3) (48.7-84.6) p=0.0107 vs. HD p=0.0123 vs. HD
76.2 (70.5-81.9)

PR 52.1 46.9 54.2 p<0.0001 vs. HD pzj 0(3;6;341'3})
(41.5-62.8) (24.5-69.2) (48.4-99.9) p=0.0008 vs. PD p=0. 0099 vs' PD

p=0.0389 vs. PT ' '
70.2 (62.4-78.0) 80.8 (70.1-91.4)
BP 47.2 54.0 50.7 p<0.0001 vs. HD p<0.0001 vs. HD
(38.2-55.2) (33.2-74.8) (39.3-62.1) p=0.0476 vs. PD p=0.0041 vs. PD
p=0.0395 vs. PT p=0.042 vs. PT
63.7 (59.9-67.6) 72.2 (59.5-84.9)

49.9 47.5 65.2
MH p=0.0058 vs. HD p=0.0006 vs. HD
(40.7-59.1) (32.7-62.2) (42.7-87.7) =0.0255 vs. PD =0.0032 vs. PD
77.1(71.3-82.9) 79.4 (69.5-89.4)
62.2 60.8 66.6

ER p=0.0097 vs. HD p=0.0207 vs. HD
(52.5-71.9) (36.5-85.2) (27.5-95.7) =0.0492 vs. PD p=0.0410 vs. PD
65.2 (57.2-73.2) 57.5 (48.4-66.7)
v 36.6 31.9 18.7 p<0.0001 vs. HD p=0.0040 vs. HD
(28.3-44.9) (20.5-43.3) (12.4-39.9) p=0.0001 vs. PD p=0.0076 vs. PD
p<0.0001 vs. PT p=0.0005 vs. PT
GH 37.9 43.8 28.6 45.8 (40.9-50.8) ;:3030(3269;?6152
(31.1-44.8) (27.9-59.5) (12.6-44.5) p=0.0200 vs. PT =0.0028 vs. PT

Table 3. Pearson correlation analysis of the age dependency of SF-36 scores in different groups

o, o,
SF-36 score Correlation Coefficient p value Loz;'sef CI Up9p5ef)Cl
Group IV
PF -0.219 0.1307 -0.471 -0.066
PR -0.243 0.0924 -0.491 0.041
SF -0.341 0.0158 -0.568 -0.067
BP -0.212 0.1439 -0.466 0.073
MH -0.292 0.0413 -0.530 -0.012
ER -0.017 0.4236 -0.386 0.0169
\% -0.292 0.0416 -0.529 -0.011
GH -0.116 0.4313 -0.384 0.171
140 140
120 120
100 1 vy WW WV 100 A AAAA
wwvy \A A AMAMA AAA
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ol v vy v o] A4 AAAAA:*‘A:} S
204 20 1 Ar A
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20 : : : : : -20 —— T
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a) Age b) hoe

Y = 118,649 - 0,781 * X; R*2 =0,190; p=0.0003

Fig. 1. Regression plots of the SF-36 scores for “Social function” (a) and “Vitality” (b) against age in the control group
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Y =111,364 - 0,848 * X; R*2 = 0,073 ; p=0.0290




In all GBB-24 components the transplant recipients scored
significantly higher than HD and PD patients. In the fol-
lowing components: “Fatigue tendency”, “Limb pain” and
“Cardiac complaints”, recipients scored significantly bet-
ter than the control group subjects and PT patients. There
was no difference in none of the GBB-24 scores between
dialysis patients including PT recipients (table 4). The
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GBB-24 scores were not correlated with age. Compari-
son of the scores between males and females showed that
in the Control group, in four out of five items (“Overall
complaints”, “Fatigue tendency”, “Limb pain” and “Car-
diac complaints”) males scored significantly higher than
females (figure 2). The differences in other groups were

not significant (data not shown).

Table 4. Comparison of the mean GBB-24 scores between the group

GBB-24 HD PD PT Controls T
Scores Mean (95% CI) | Mean (95% CI) | Mean (95% CI) | Mean (95% CI) Mean (95% CI)
90.2 (83.1-97.2)
Total 67.2 69.2 69.1 75.9 f; Zg ?)2215 o 1;]1;
(60.1-74.4) (57.9-80.4) (52.5-85.6) (70.2-82.7)  —0.0218 vs. PT
p=0.0134 vs Controls
75 84.9 (75.9-93.8)
. 61.5 51.1 63.2 (66.2-78.8) p=0.0004 vs. HD
Fatigue _ p<0.0001 vs. PD
(54.2-68.8) (32.9-69.2) (35.8-90.5) p=0.0316 vs. HD B
—0.0032 vs. PD p=0.0305 vs. PT
p= ' p=0.0479 vs Controls
90.6 (82.0-99.2)
Limb pain 63.9 74.2 59.0 65.2 p=0.0001 vs. HD
P (55.8-72.1) (62.3-86.1) (45.9-72.1) (56.6-73.7) p=0.0030 vs. PT
p=0.0002 vs Controls
90.8
Gastric 76.5 78.4 84.7 (86.1-95.4) 9:5030(35851/?9[-}1))
(67.8-85.2) (67.5-89.3) (65.4-104.0) | p=0.0014 vs. HD p:0. 0154 vs. D
p=0.0437 vs. PD p=v '
91.1 (81.5-100.7)
Cardiac 70.9 72.7 67.3 76.7 Z Z(()) (())gég Zf; [;g
(63.5-78.4) (61.4-84.0) (41.2-93.5) (68.9-84.3) G —0.0174 vs. PT
p=0.0208 vs Controls
304 YU
* i i § " i
25 *
70 I
204 60 |
151 50 4 I
40 I
104
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Overall Fatigue Limb pain Gastric Cardiac 04 .
complaints
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* p=0.0067, T p=0.0433, 1 p=0.0088, § p=0.0326

Fig. 2. Comparison of the GBB-24 scores between males
and females in the control group

The mood analysis (Bf-S) has shown that the scores of
transplant recipients and controls did not differ and were
significantly higher than that of the dialysis patients (fig-
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Bf-S
EHD OPD T PT OControls B@Tx

*-p=0.0003 vs. HD, - p=0.0001 vs. HD, p=0.0224 vs. PD

Fig. 3. Comparison of the Bf-S scores between the
groups

ure 3). The Bf-S scores were not age-related and didn’t
differ between males and females (data not shown).



GEORGIAN MEDICAL NEWS
No 11 (200) 2011

The HRQoL of dialysis patients and renal transplant re-
cipients have been evaluated in numerous studies. Yet,
the important question: “which RRT can be expected to
provide the better quality of life?”” remains unanswered.
The results of these studies are inconclusive and some-
what controversial. Some of them suggest advantages for

D [11], others for PD [2,8], or little differences between
them [6,24]. From the existing data, HD and PD patients
seem to have the comparable HRQoL and lower than that
of renal transplant recipients [1,7,10]. It would be also
very interesting to know how HRQoL is changing after
patient loses the graft and resumes the dialysis treatment.
There are no studies up to now evaluating these very im-
portant issues.

It should be considered that disparities among countries
in terms of religion, culture, customs, environment, and
other factors can influence the HRQoL. Therefore, each
country should independently evaluate the HRQoL of the
dialysis patients and compare it with that of the transplant
recipients.

Ogutmen B. et al. have evaluated and compared the
HRQoL of'renal transplant recipients, HD and PD patients
in Turkey. The authors found that the HRQoL of the nor-
mal population measured by the SF-36 scale was statisti-
cally significantly better than that of the transplant recipi-
ents. Renal transplant provided a better HRQoL compared
with other replacement methods. There was no difference
in HRQoL of the dialysis patients [13]. The same results
have been reported by the studies from UK [6, 9], Austra-
lia [20], Japan [3], Spain [16] and Germany [14].

Other studies however, are showing conflicting results.
Mittal SK. et al. have reported that the physical compo-
nent summary scores in PD were lower than in HD, while
mental component summary scores were similar in the
groups [12].

Perlman RL. et al have compared the HRQoL of the pa-
tients with chronic kidney disease before dialysis to HD
patients. The authors found that the SF-36 scores were
higher in the pre-dialysis cohort compared with HD pa-
tients, but lower than in healthy controls [15].

Sayin A, et al. did not find difference in HRQoL of HD,
PD patients and renal transplant recipients [17].

In this prospective study we assessed HRQoL of success-
fully transplanted recipients and compared it with healthy
individuals and dialysis patients including the formerly
transplanted recipients who lost their grafts and resumed
dialysis. Three different questionnaires have been used
to complexly evaluate their: postoperative HRQoL (SF-
36), subjective complaints (GBB-24) and mood (Bf-S).
The groups have been matched with age, gender, preva-
lence of diabetes and other major covariates. This type of

© GMN

design is original in the existing literature and gives an
opportunity to complexly evaluate physical, psychosocial
and spiritual well-being of renal transplant recipients and
dialysis patients.

We found that transplant recipients and controls scored
significantly higher in all eight SF-36 domains than di-
alysis patients including formerly transplanted recipients.
The difference between: a) the dialysis patients (HD, PD
and PT); b) controls and transplant recipients, was not sig-
nificant. The analysis of complaints has shown that in all
five domains recipients scored significantly higher than
the dialysis patients. In three of them (“Fatigue tendency”,
“Limb pain” and “Cardiac complaints”) the transplant re-
cipients scored better than the healthy individuals. Again,
there was no significant difference between the dialysis
patients. These are the new findings of this study that need
further evaluation with higher sample numbers in order to
assess their importance.

The new findings of this study are: negative correlation of
HRQoL scores with age; and gender differences in subjec-
tive complaints. We have shown that “Social function”,
“Mental health” and “Vitality” indexes of the healthy indi-
viduals are decreasing with age. The same was not true for
other groups. Four out of five GBB-24 scores were found to
be significantly higher in males as compared with females.
Again, this difference was evident in the control group and
disappeared in the patients. This result corresponds with the
outcomes of early studies showing that: a) females tend to
have more health complaints than their male counterparts;
b) they do receive more diagnostic workups; and c) they re-
ceive prescriptions more often during office visits than men
do [21, 22]. Significant postoperative HRQoL improvement
in the transplant recipients and HRQoL worsening in the
dialysis patients was probably the reason why the difference
was not evident in these groups. Both of these concepts need
further evaluation with higher sample numbers in order to
assess importance of the findings.

This study has some limitations. Relatively small sample
number, especially in Group III, can be considered as a
shortcoming of the study. Nevertheless, taking into con-
sideration several factors like: prospective design; low
number of the recipients with graft loss; and a very high
response rate within the groups, the results seem to be
representative for our Country.

The most important advantages of this study are: prospec-
tive design; high response rate; and comparison of the
groups matched for major covariates. The response rates
of 84-97% are the highest reported in the literature using
these questionnaires. It was caused by the fact that the
questionnaires have been handed out personally to almost
all the patients by nephrologists. The present study is also
the first to include post-transplantectomy patients, and ap-
ply the Bf-S questionnaire to the study groups.
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In conclusion, the HRQoL of patients on hemo- and peri-
toneal dialysis is similar and lower than that of the general
population. Renal transplantation significantly improves
the HRQoL at least to the level of the healthy individuals.
The graft loss is associated with significant worsening of
the HRQoL.
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SUMMARY

THE QUALITY OF LIFE ANALYSIS IN RENAL
TRANSPLANT RECIPIENTS AND DIALYSIS PA-
TIENTS

!Chkhotua A., ? Pantsulaia T., 'Managadze L.

'National Centre of Urology, Thilisi; *Georgian Associa-
tion of Psychology, Thilisi, Georgia

Health-related quality of life (HRQoL) is becoming an im-
portant outcome measure in evaluation of various forms
of renal replacement therapy (RRT). The Short Form-36
(SF-36), Giessen Subjective Complaints List (GBB-24)
and Zerssen’s Mood-Scale (Bf-S) are internationally vali-
dated questionnaires for the assessment of HRQoL. The
goal of the current study was to evaluate and compare the
HRQoL of patients on different forms of the RRT. The study
population consisted of: 1) 120 patients on hemodialysis
(HD); 2) 43 patients on peritoneal dialysis (PD); 3) 9 recipi-
ents who lost their grafts and went back to dialysis (PT);
4) 120 age- and sex matched healthy individuals (Controls);
and 5) 48 renal transplant recipients (T). The SF-36, GBB-24
and Bf-S questionnaires have been used for the assessment
of HRQoL. The mean SF-36 scores were not significantly
different between: a) control group and transplant recipients;
b) hemo- and peritoneal dialysis patients including previ-
ously transplanted patients. The dialysis patients scored
significantly worse in all eight SF-36 domains as compared
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with the transplant recipients and healthy subjects. In all
GBB-24 components the transplant recipients scored sig-
nificantly higher than HD and PD patients. In the following
components: “Fatigue tendency”, “Limb pain” and “Cardiac
complaints”, recipients scored significantly higher than the
control group subjects. The mood analysis (Bf-S) has shown
that the scores of transplant recipients and controls did not
differ and were significantly higher than that of the dialysis
patients. The HRQoL of patients on hemo- and peritoneal
dialysis is similar and lower than that of the general popula-
tion. Renal transplantation significantly improves HRQoL at
least to the level of the healthy individuals. The graft loss is
associated with the significant worsening of HRQoL.

Keywords: Health-related quality of life, dialysis.
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AHAJIN3 KAYECTBA KU3HU MTAIIMEHTOB, HA-
XOAIUXCA HA TUAJIN3E, 1 ITOCJIE TPAHC-
IIVTAHTAIIUHU ITOYKHN

"Ixorya A.B., ‘[lannynas T.W., '"Manaranze JLI.

'Hayuonanonwiti yenmp yporocuu, Tounucu; Accoyua-
yus ncuxonozos I pysuu, Tounucu, I py3us

KauecTBo %13HM OONBHBIX SIBISETCS BKHEHIIINM KPUTEPH-
€M TP BBIOOPE 3aMECTUTEIILHON TOYCYHOH Teparnuu. J{ist
€ro OIIEHKH Ha CETOJHs HanboJliee MIMPOKO UCIIOIB3YIOTCS
Bornpocuuku SF-36, GBB-24 u Bf-S.

[enpro HACTOAIIIETO MCCIIENOBAHNS IBUINCH aHAIIU3 U CPaB-
HUTEJbHAs OL[EHKA KaueCTBA )KM3HN OOJIbHBIX TTPU PA3ITHYHBIX
BUJIAX 3aMECTUTEIBHOM ITOYEUHOM Tepanuu. B uccnenoBanue
ObUTH BKITFOUCHBI 120 OOJTBHBIX, HAXOISIIMXCS Ha [POrpaM-
MHOM remonuanuse (I rpymma), 43 - Ha IepUTOHEATbHOM
muanmaze (11 rpymma), 9 60IbHBIX, BEPHYBIINXCS 110 pa3iny-
HBIM MPUYMHAM HA TeMOJHAIN3 MOCTe MEepecagKdl MOUKH
(11T rpyrma), 120 3mopoBbIX penunueHToB oboero mona (IV
rpynmna) u 48 perunueHToB ¢ HOPMAIBLHOW (CTaOMIIBHOMN)
¢yHkpmel tpancmanTara (V rpymnmna).

HccnenoBanue ¢ mpuMeHeHueM BompocHuka SF-36 B
Ka4€CTBC KU3HU PECUUIIMCHTOB U 3JOPOBBIX JIMII, @ TAKKE
MCXIY 6OJ'II>HI)IMI/I, HaxoAAIUMUCA Ha TEMO- U ITICPUTOHEC-
aJIbHOM AUaJIn3¢ pa:;m/mnﬁ He BbIsIBHIIO. KauecTBO )XKU3HU
30POBLIX JIMI U PEIUIIUMEHTOB 110 BCEM 8 napamMeTpam
OBLIO JTyYllle, YeM Y TUaJTM3HBIX OONbHBIX.

Pesynsrars! onenku no Meronuke GBB-24 no Bcem mapa-
METpaM BBISIBIJIN JIOCTOBEPHOE MPEUMYIIECTBO KayecTBa
JKM3HHU Y OOJIBHBIX C TIEPECAKCHHOM MOYKOM B CPABHCHUH C
0OJBHBIMH, HAXOJSIIIMICS Ha THATN3e. AHAJIOTHYHAs 3aKO-
HOMEPHOCTb TOJITBEPIKIICHA pe3ylibTaTaMy BorpocHuka Bf-S.
KadecTBo u3HU OONBHBIX HA TE€MO- U TIEPUTOHEATLHOM
JMANIN3e HE OTINYAI0Ch MEXTy COOO0M, OJTHAKO, 3HAUNTEIb-

© GMN

HO YCTYIIaJI0 TAKOBOMY Yy 310POBBIX JIMLI. TpaHCIIaHTanus
MOYKH CYIIECTBEHHO YIy4IIaeT Ka9eCTBO KU3HU OOJIBHBIX,
a TpeKpaleHne GyHKIMU TPAHCIUIAaHTaTa U BO3BpAIlCHUE
GONBHBIX Ha TUAIIN3 COTIPOBOXKAACTCS CYIIECTBEHHBIM €TI0
YXYIUICHUEM.

6gboydy

353096Gms  Logmaberols bo®olbbol  sbogobo
oseobom  d3gdbogmdolsl s  mo®ydgenols
BOSbL3EsbHo300l dgdege

's. Bbm@ e, 20, gobiEesos, e, Bsbsgsady

La@ememyools boombsayy®o (3963 ®0;
Lo do@mggemls RLoJmemmams sbmEosz00,

ndogolio, bodotmggenm

0o0@3dmol hsbosgmgdomo mgdsdools Lbgowe-
bbgs ¢m®dobg dgmao 3530960900l 3bmgmgdols
bodolbol dglfogems dgBow ooy Lsgombls
Voddmo@agbl. 88 dobbolsmgols SF-36, GBB-24 (o
Bf-S gombgo®gdo, Logtmsdm@olbm 3@s]Eogsdo
ROOMNME bgHA0@0 s Aodmygbgdeeno dgmmwy-
305, 33930l Jobobl Fom8mowagbl mo@ jd@ols
hobo(33e0gd00m0  0gMe300l Lbgowsolbgs gm@dsby
dgmxo 3530960900l 3bmgdgdols badmolibol Jgaaligds
s dgoomgds. ggemggsdo dmbofogg 3530963 gd0
ogmyoo 043bgb 5 xagaen: 1) Jgdmwosgmobby
dgmzo 120 353096305 2) 3gM0Bmbyygen ©osmobby
dgmgo 43 353096005 3) 9 0o gdgenaswsbydaogno
0930 30960, @I gdoz bbgoswslibgs dobgbols godm
0590M9bebgb ©osgobl; 4) 120 0dogg slsgols o
LJglbol xobd@mgemo 3o®o; ©s 5) 48 mo®jdgen-
3osbgda00 930309630 BHbL3SbESE0L Lo
dogna®o g4bd00m. 3bmgdgdols ba@olibols dgboggs-
Lgdano godmygbgdyen ofbs SF-36, GBB-24 s Bf-S
300bgs®gdo. 3gangged shggbs,@mad SF-36 Jyemgdo o6
25blbgogogdms: o) mo®jdeols Gg303096@g0bs oo
xobdOMgan 30090 Jn@ol; ©s &) osgobby dymeyy
353096 gol dm@ol. smbodbymo jombgosdols Ggsgy
3505d9BMdo xobIBmgeno 3oGgdobs s Mmo@ydaols
093030963 gd0l  dohggbgangdo Lo@{dybme smg-
353 gdmEs  oseobby dymazo 3o3096@gdols dohgg-
bgoemgdl. GBB-24  jombgo@mol yggems 3oMdg@® do
093030963 90ds  5hggbgl @os@obol 3530963 gbdby
93909bo dgogagdo. BE-S jombga@mol dobgogom, Gg-
(3030963 gd0Ls ©s Lo jmbGmmenm xayanol dodgdols
dohggbgdemgdo o® goblibgogogdbmws s Lo®m{dgbmw
509doBgdmEs  osgobol 353096 gd0l  dohggbgd-
gol. 3gdm- o 3gMo@mbgyme ©oseobby dgmazo
3530963 g00L 3bmgmMgdols bamolbo o@ asblbgogogds
9OmIsbgmologob s xsbd@mgar 30090bg Lo (dy-
b godglios. mo@ deols B@sbldgrsb@oios 360T-
3bgenmgbo 59dxmdgligdl,boarm BOSbL3msb@o@ol
B9bdoob Tg300H°> o ©osaobby ©oddgbgds o
>99509Lgdl 353096¢ms 3bmgMgdols badolbl.
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B3AWMMOCBSI3b OCTPOM 3ATEPKKH MOYM, UIIEMHXA MOYEBOT'O ITY3bIPSA
1 METABOJIMYECKNX U3MEHEHUI B ET'O CTEHKE 1 MOYE ITPH WTH®PABE3UKAJBLHOU
OBCTPYKIMH, OBYCJIOBJIEHHOW TOBPOKAYECTBEHHOM
TUNEPIIJIASUEN MMPEACTATEJBLHOM ’KEJIE3BI

Ba6aymsan A.1O., Kamanos A.A., Kupnarosckuii B.U., Cpansn A.C.

Epesanckuii cocyoapcmeennuiii meOuyuHckuil yHueepcumem, kageopa yponoauu, Pecnybnukanckuil MeOuyuHcKull
yenmp «Apmenusy, Knunuka yponoeuu, Epesan, Apmenus; Mockosckuil 2ocyoapcmeennbiil yHugepcumem, haxyivmem
@yHoamenmanoHoU MeOuyuHbl, Kageopa yroamenmansbHol yporoeuu u anoponozuu, Mockea, Poccus,
Dedepanvroe cocyoapcmeennoe ynpasnenue Pocmeomexnonocuu, « HUH yponocuuy, omoen sxkcnepumeHmanbHo2o
Modenuposarnus yponocuveckux 3abonesanuii Mockea, Poccus

Octpast 3anepsxka Mour (O3M) sSBIsIeTCS YaCTBIM OCIIOKHEHUEM
JTOOpOKaYECTBEHHOH THITEPIIA3UH TPEICTATeIIEHON JKeIe3bl
(AI'TDK), xoTopoe conmpoBOKIACTCS 3HAYUTENFHBIM TIepepac-
TDKEHUEM MOUYEBOTO ITy3bIpsl. JlaHHBIE TUTEpaTyphl HOCIIETHUX
JIET CBUICTEIILCTBYIOT, YTO TIOBBIICHHE BHYTPHUITY3bIPHOTO
JIABIICHNS] COMPOBOKAACTCS YXY/IIEHNEM KPOBOCHAOKEHHMS
CTEHKH MO4€eBOTO IMy3bIps [1,3], a mpu mmrensHO# 00CTpyK-
UM 3TO BEAET K XPOHHYECKOW TMIIOKCHH M BBIPAKEHHBIM
MeTabOoMTIeCKUM 1 (PyHKITMOHAIBHBIM paccTporicTBaM [2,4-6].
IMocne neOIOKPOBaHKS MOYEBOTO ITy3bIPS CAMOCTOATEILHOE
MOYEHCITYCKaHHE YacTO HE BOCCTAHABIIMBACTCS T10 MPHYMHE
pazBuBImxcs 3a neprox O3M Hapymenwit. [ Ipeanonoxurens-
HO, YTO OHU MOT'YT OBITh CIIEICTBHEM TPAH3UTOPHOI HIIIEMHUHI
MOUEBOTO ITy3bIPsi, BBI3BAHHOM JUTUTEIHHBIM ITOBBIICHHEM

BHYTPUITY3bIPHOTO JaBIICHUS.

Llenbro Mccne0BaHMS SIBUJIOCH ONPENIEICHNE B3aHMO-
CBSI3U OCTPOM 3a[EP/KKHM MOYH, UIIEMHH MOYEBOTO ITy3bIpst
1 METa0OMUECKIX U3MEHEHUI B €0 CTEHKE U MO4Ye TIpH
nH(ppaBe3UKaIbHOI 00CTPYKITUH, 00yCIOBICHHON J0OpO-
Ka4eCTBEHHOMN TMIIEPIUIa3UeN MPEICTATENBHOM KENe3bl.

Marepuan u MeToabl. OnBITH TpoBeIeHB! Ha 20 6ebix Oec-
TIOPONHBIX KpBIcax-caMKkax Maccoi 280-340 1. [l momydeHnst
MCXOJTHBIX JIAHHBIX BCEX KPBIC MPEABAPUTENHHO BBICAKUBAITH
B OOMEHHBIE KJICTKH Ha OIHU CYTKH JUIs cOOpa MOYH, B KO-
TOPOH orpenersuTh akTuBHOCTH TpancamuHasz (AJIT, ACT),
makrataernaporeHass (JIAT), memounoii pocdarazsr (D),
y-rmytammrrpascnentiaassl ([T TIT), N-ane Trmiko3iaasst
(HAT') n xomumaacTepassl (X3). [l UCKITFOYeHHs BITUSTHUS
Pa3IMii B TNy PE3€ PACCUMTHIBAIN aKTHBHOCTH (DEPMEHTOB B
TriepecyeTe Ha OJIH MMOJTb KpeaTiHHiHa Mour. Ha criesyronme
CYTKH T10/] 3DHPHBIM HAPKO30M Y ITUX KPBIC MOACITHPOBAIIH
O3M myTem nepeskaris Mpeay3bIpHOTO OT/IeNIa MOYEHCITY-
CKaTeJIbHOTO KaHaJIa MSITKUM MHUKPOCOCY/IHCTHIM 38KHMOM Ha

4 gaca (7 KpbIC) WM BBI3BIBAIIM HIIIEMHIO MOYEBOTO ITy3BIPS
TIepeKaTHeM Ta30BOTO OTxena aopThl Ha 2 vaca (7 KpBIC).
Iocne cHATHA OOCTPYKIMM MOYEBBIX ITyTEH MM 3aKHMa
C aopTHI, KPbIC BHOBb NOMEINAIN B OOMEHHBIE KJIETKH Ha
OJIHM CYTKH I TOBTOPHOTO cOOpa MOYH U OTIpeJieTICHNS B
Hel (pepMEeHTaTHBHOM aKTHBHOCTH. B KOHIIE SKCTIepiMeHTa
YIS MOYEBOH IMy3bIPh ¥ TOTOBHJIN W3 HETO TOMOI'CHAT, B
KOTOPOM TaKKe OMpPe/EIIsN aKTHBHOCTh M3ydaeMbIX (pepmeH-
TOB B IIEpecUeTe Ha OWH MI Oellka ToMoreHara. B kauectse
HOPMAITBHBIX 3HAUEHNH NCTIOJIB30BASIH aKTHBHOCTB (DEPMEHTOB
B TOMOTE€HATE MHTAKTHOTO MOYEBOTO ITy3bIps (6 ombIToB). s
VCKJTFOUEHUS BIMSTHUSI BO3MOKHOTO TTOBPEKJICHNUS TIOUEK TIPH
O3M, wmeMiy 1 TIOYEYHOTO MPOFCXOKICHHS (hepMEHTYPHI
ONPEJIENSUIN TAKKe KOHLEHTPAIMIO KPeaTMHWHA U HATpPHS B
KPOBH M MOY€, C IIEITHI0 BBIMHCIICHHIS [TOKA3aTeNel KITyOOUKOBOH
(hruTETpaImN 1 KaHATBIIEBOI peaOcopOIH HATPHSL.

CTaTHCTHYECKYIO JTOCTOBEPHOCTh PAa3HHIIBI Pe3yIETaTOB
OLICHMBAJIH 10 TApHOMY KpHTeprio CTHIOICHTA  KPUTEPHIO
Bunkoxcona-MaHnHa.

Pesysbrarhl M ux 00cy:xaeHue. OnpeeseHne akTHBHOCTH
(hepMEHTOB B MOYE BBISIBUIIO JIOCTOBEPHOE BO3PACTAHHUE
(hepmenTtypun kak mocie O3M, Tak 1 1ocIe UIeMHAN MOYe-
BOTO TIy3BIPs y BCeX KpbIC AToi cepru (Tabmuma 1). Crenens
BO3pacTaHus aKTHBHOCTH Koyiebamach B mpexenax ot 1,5
(ITTII) mo 18 pa3 (JIAT'). Ob6parmraer Ha ceOs BHUMaHHE,
YTO aKTHBHOCTH IHMTOIUIA3MaTH4deckux (epmentoB (ACT,
JITT) Bo3pacrana cymiecTBeHHO OoJbIle, 4eM MeMOpaHo-
ces3anbbIx (ITTIL, HAT). B onbITax ¢ viiemuel MOUeBOTo
ITy3bIpsl aKTUBHOCTH BCEX (DEPMEHTOB B CPEIHEM IO TPYIITIE
TaKOKE BO3pacTasa, OJHAKO B MeHbllel creneHu. [Ipu stom
CTATHCTUYECKH JOCTOBEPHBIE M3MEHEHNSI ITOTyYEHBI TOJBKO JUTS
mrrortasmarmaeckux pepmentoB (AJIT, ACT, JIAD), a Taroke
qutst XO (tabma 1).

Tabnuya 1. Iloxkazamenu 8blpadceHHOCMU pepmenmypuu y Kpbic
nocine O3M u uwemuu mouesoeo nyswipsi (ME/mmons kpeamuruna)

DepmeHTYpUS Kounrtpous O3M Kontpouan HNmemus
ACT 1,1+£0,3 5,8£1,6%** 1,9+0,4 3,5+0,9%*
AJIT 1,3+0,4 3,5+1,1%* 0,8+0,3 1,7+0,4*
JIAT 3,3+1,1 54,3£12,1%** 6,7+1,6 19,7+4,3%%*
o 12,6+£7,3 42,3+16,8* 36,4+6,1 46,3+5,8

ITTII 52,7+11,6 79,2+19,1%* 92,2+26.7 159,1£39,3
HAT 27,0+4,4 104,8+26,3%** 36,4+4,1 51,1£11,9
XD 13,6+2.,9 18,5+7,1 10,3£3.1 20,6+4,2%*

npumeuanue: *p<0.05, **p<0.01, ***p<0.001 no cpasHeruro ¢ KOHMPONBLHOU ePYNNOTL
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Omnpenenenne KiryOOUYKOBOM GUIIBTpaK U peabcopOuuu
HATpHUsl B MOYEYHBIX KaHAIBIAX HE BBISIBUIO JOCTOBEP-
HBIX M3MEHEeHUH mocie O3M u uIIeMHH B CpaBHEHUU
C MICXOJHBIMH 3HAYCHUSIMH, YTO MCKIIIOYAJIO MOYCUHYIO
NPUPOAY yBeIHUYeHUS pepMEeHTYpHH.

[Ipu onpeneneHnn akTHBHOCTH (DEPMEHTOB B TOMOTeHATE
TKaHU MOYEBOTO IIy3bIPsl BBISIBICHO JOCTOBEPHOE CHUXKE-
HHE aKTUBHOCTH BCEX U3y4aeMbIX (DEPMEHTOB KaK I10CIIe

O3M, Tak u ociie MIIEeMUU MOYEBOTO0 IMy3bIps (Tabauma
2). CreneHs CHIDKEHUS cocTaBisanaa ot 1,5 10 5 pas qis
pasHbIX GpepMeHTOB. [Ipy 3TOM U3MEHECHUS aKTUBHOCTHU
LUTOIUIa3MaTHYECKUX (PEPMEHTOB TaKxke ObLI0 Oolee
3HAYUTCJIbHBIM, YCM MeM6paHOCBH3aHHLIX. Nmemus
BBI3bIBaJIa HECKOJBKO MEHbIIEE CHI)KEeHHIoepepMeH-
TAaTUBHOM aKTHUBHOCTH CTEHKH MOYEBOTO my3bIp4,
HO paszauuusi ¢ O3M okazanuch CTaTUCTUUYECKU He-
3HAYUMBIMHU.

Tabnuya 2. Axkmugnocms epmenmos 8 comozename mouesoeo nyswips (ME/me benxa) kpvic nocie O3M u uwemuu

AKTHBHOCTB (hepMeHTOB KonTtpouas O3M Nmemusn
ACT 312+12 1214£24%** 167,1+29%*
AJIT 35,7+0,8 14,842 9% ** 17,9+4,3%*
JIAr 1687+76 662+98*** 882+122%%*

o 371+98 139+24%* 173+15%*

I'TTII 12,3£3,2 2,2+1,1%* 1,4+0,7**

HAT 397+73 281+18%* 181+56%*

X3 47,148 30,34+4,1* 69,9+21,4

npumeuanue: *p<0.05, **p<0.01, ***p<0.001 no cpasHeruro c KOHMPOILHOU 2PYNNOTL

YMmenbienne pepMeHTaTHBHON aKTHBHOCTH B CTEHKE MO-
YEBOTO ITy3bIPs B COYETAHNUH C TIOBBIIICHUEM aKTHBHOCTH
(hepMEHTOB B MOYE CBU/ICTEIILCTBYET, YTO IMEHHO MOYEBOM
ITy3BIPb ABISIETCS WCTOUYHHKOM YBEIHYEHHs (EpPMEHTY-
PHH, YTO CBSI3aHO C €T0 BBIPAKEHHBIM ITOBPEXKICHHEM.
3arparuBaer 3TO MOBPEKAECHUE TOIBKO SIUTEIHAIBHYIO
BBICTHJIKY WJIM TaKXKE U JE€TPY30p - MOJIy4YEHHbIEC JaHHbIC
YCTAQHOBUTH HE ITO3BOJISIOT. Y UUTHIBAsSL, YTO U3 CTEHKU MO-
YEBOTO ITy3bIPs BEIXOAT HE TOJIBKO IUTOTUIA3MAaTHIECKIE
¢depmentsr (AJIT, ACT, JIJI'), HO 1 (epMeHTHI, cBs3aH-
Hble ¢ KietounbiMu MmeMmOpanamu (I'TTIL, HAT'), moxHO
TIPEATIOIOXKHTE, YTO BEICOKAsl (PepMEHTYpHs 00yCIIOBIEHA
HE TOJILKO TIOBBIIIEHHEM IIPOHUIIAEMOCTH IUTOTIa3MaTH-
YecKol MeMOpPAaHBI I KPYITHBIX MOJIEKYJI, KAKUMH SIBJISI-
10TCsI OETKH-(hePMEHTBI, HO M CBSI3aHA C IECTPYKIMEH YacTH
KJIETOK, MPEINOJIOKHUTEIHLHO SIUTEINAIBHON BBICTHIIKH.
Cxoxects n3meHenuit npu O3M u uniemMun MOYEBOro Iy-
3bIpsI O3BOJBIET MIPE/IIONArarTh CyIeCTBEHHYIO 3HAYMMOCTh
(bakTOpa HApYIICHNS! KPOBOCHAOKEHNSI CTEHKH MOYEBOTO
1y3bIpst ipr O3M 1 ero posib B pa3BUTHH META00INUECKIX
1 (pyHKIMOHAIBHBIX HapyIIeHNH. HekoTopble KoimyecTBeH-
HBIE Pa3IM4Msi MOTYT OBITh CBSI3aHBI C JIOTIOJHUTEIBHBIMU
(akropamu, neiictytompMu ipu O3M, B 4aCTHOCTH, TIPO-
HUKHOBEHHMEM MOYM B MHTEPCTULMI B 30HaX HApPYIICHUS
SIUTEITMATLHON BHICTHIIKH.
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SUMMARY

RELATIONSHIP OF ACUTE URINARY RETEN-
TION, BLADDER ISCHEMIA AND METABOLIC
CHANGES IN BLADDER WALL AND URINE DUR-
ING INFRAVESICAL OBSTRUCTION DUE TO BE-
NIGN PROSTATIC HYPERPLASIA

Bablumyan A., Kamalov A., Kirpatovski V., Srapyan A.

Yerevan State Medical University, department of Urology,
RMC "Armenia" Clinic of Urology, Yerevan, Armenia; De-
partment of fundamental urology and andrology, FFM, MSU,
Moscow, Russia; FSI, NRI «Rusmedtechnology», department
of experimental simulation of urological diseases

Decrease of enzyme activity in the bladder wall in com-
bination with increase of enzyme activity in the urine, af-
firm that exactly the bladder is the source of enzymuria
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increase and it is related with marked damage. Taking into
consideration, that from the bladder wall not only cyto-
plazmatic enzymes come out but also enzymes connected
with cell membranes, it is expected that high enzymuria is
not only because of increase permeability of cytoplazmat-
ic membrane for large molecules but also is connected
with cell parts distruction. Similarity of changes during
acute urinary retention and bladder wall ischemia let us
assume vital value of the factor of changes of bladder wall
blood supply during acute urinary retention and its role in
the development of metabolic and functional changes.

Key words: infravesical obstruction, urinary retention,
enzymuria.

PE3IOME

B3AUMOCBS3b OCTPOM 3AJIEPKKH MOYH,
HINEMHAU MOYEBOI'O ITY3bIPSI U METABOJIHU-
YECKHWX U3BMEHEHH B ETO CTEHKE 1 MOYE
I[P UH®PABE3UKAJIBHOM OGCTPYKLIUH, OBY-
CJIOBJIEHHOM TOPOKAYECTBEHHOM I'MITEP-
IIJTASUEN PEJICTATEJIBHOM KEJIE3bI

Baoaymsan A.FO., Kamanos A.A., Kupnarosckuii B.U.,
Cpansn A.C.

Epesanckuii cocyoapcmeennviii MeOUyuHCKUIl YHUGEPCU-
mem, kagedpa yponoeuu, Pecnyonuxanckuii meouyunckuil
yenmp «Apmenusy, Knunuxa yponozuu, Epesan, Apmenusi;
Mockoeckuii cocyoapcmeentviil yHusepcumem, (paxyivmen
GynoamenmanoHou meduyunsl, Kagheopa hyHoamMeHmanb-
Hotl yponoeuu u anoponozuu, Mockea, Poccus; @edepanvhoe
eocydapcmeennoe ynpasnenue Pocmeomexnonoecuu, « HUH
yponozuuy, omoen 3KCNEPUMEHMANLHO20 MOOEIUPOBAHUSL
yponoeuueckux sabonesanuti Mockea, Poccus

YMeHbleHHe (epMEHTaTHBHOW aKTHBHOCTH B CTEHKE MO-
YEeBOTI'O ITy3bIPsI B COYETAHUHU C MOBBIIIEHUEM aKTUBHOCTH
(epMEHTOB B MOYE CBUJICTEIBCTBYET - UMEHHO MOYEBOM
My3bIpb SBJSIETCS MCTOYHHKOM YBEIUYEHHsI (EepMEHTY-
pHUH, YTO CBSI3aHO C €0 BBIPAKEHHBIM MOBPEKICHHUEM.
VY4uTBIBas, YTO U3 CTEHKH MOYEBOTO ITy3BIPs BHIXOAT HE
TOJIBKO IIUTOIIA3MaTHUECKHE, HO U ()ePMEHTBI, CBSI3aHHBIC
C KJICTOYHBIMH MEMOpaHaMH, MOXXHO MpeAroiararh, 4ro
BbICOKasi hepMeHTypHsi 00yCIIOBIIEHA HE TOJIBKO MOBBIIIIE-
HUEM IPOHUIIAEMOCTH IUTOIUIA3MATHYECKOW MEeMOpaHBbI
JUTSL KPYTHBIX MOJICKYJI, HO TaKXKe CBA3aHa C JIeCTPYKI[H-
eif yactu KieTok. CXOKeCTh U3MEHEHHH TpHU OCTpOi
3anepkke Moud (O3M) u HMIIEeMHH MOYEBOTO MY3BIPS
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MO3BOJISIET MPEJIoJiaraTh CyIeCTBEHHYIO 3HAYMMOCTD
(hakTopa HapyIICHHUS KPOBOCHAMKEHHSI CTCHKH MOYCBOTO
my3bIpsi ipu O3M U ero posb B pa3BUTHUA META00INYECKUX
U (PYHKIIHOHAIBHBIX HAPYIICHUI.
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W3MEHEHUS THTPAMYPAJIBHOTO KPOBOTOKA 1 HEUPOTEHHOM PET YIAIIUU
B MOYEBOM ITY3BIPE KPbIC C UH®PABE3UKAJIBHON OBCTPYKIIUEN
IO JAHHBIM T'APMOHHUYECKOI'O AHAJIM3A BUOMMIIEJAHCA

Ba6aymsan A.1O., Kamanos A.A., Kupnatosckuii B.H.

Epesanckuii cocyoapcmeennuiii MeOuyuHckuil yHueepcumem, kagheopa ypono2uu,
Pecnybnukancxuii meouyunckuii yenmp «Apmenusy, Knunuka yponoeuu, Epesan, Apmenus;
Mockosckuii eocyoapcmeeHHblil yHUgepcumem, (axyivmem QyHOAMeHMATbHOU MeOUYUHbI,

Kagheopa pynoamenmanvroil yponoeuu u anoporoeuu, Mockea, Poccus;
DedepanvHoe eocyoapcmeentoe ynpasierue Pocmeomexnonozuu, « HUU yponoauuy,
omoein IKCNepUMenmanbHo20 MoOeIuposanus yponoauieckux zaboneeanuii Mockea, Poccus

[To coBpeMEHHBIM MPEACTABICHUSIM HAPYIIICHUE HHTPAOP-
TaHHOTO KPOBOTOKa MOXKET pacCMaTpUBaThCs B KaueCTBE
OJIHOTO W3 BEAYIIHX (PAKTOPOB pa3BUTHsI (DYHKITHOHATBHBIX
HapyIICHUN y 0OJIBHBIX JOOPOKAUCCTBCHHOW THITCPILIA3H-
el mpezcTaresbHOM Jkele3bl ¢ (POPMUPOBAHUEM CHMIITO-
MOKOMIUIEKCa HPKHUX MOUEBBIX myTei [3-6,8,11].

CoBpeMeHHBIC BO3MOXHOCTH JIMATHOCTUKU HAPYIICHUHA
KPOBOCHAOKEHUS M BETCTATUBHON PETYJIAIUM MOUYCBOTO
y3BIPsI OCTAOTCS OTPAHUYCHHBIMU. Kak B KIIMHUKE, TaK U
B YCIIOBHSIX (PU3UOJIOTUICCKOTO IKCIIEPUMEHTA COCTOSIHUAC
HHTPaMypaJIbHOTO KPOBOTOKA MOXKHO OICHHUTBH TOJIBKO C
MTOMOIIIBIO JIA3CPHOM JOMIUICPOBCKOH (utoymerpuu. Bos-
MOYXHOCTH OIICHKH (DYHKIIMOHATIBHOM aKTUBHOCTH BEreTa-
TUBHOW HEPBHOM CUCTEMBI OTPaHIYMBAIOTCSI MHBA3UBHBIMU
HEUPODH3UOIOr MU CKIMHE WITH MOP(OIOrHICCKUMU METO]TH-
KaMU, WK KE PE3YITBTaTaMK U3yUYCHHs CHCTEMHBIX AP (HEKTOB
(u3menenue AJl, gactoThl u BapuaOeIbHOCTH MyJbca) [9].
MBbI He 0OHAPYKHJIN B JIMTEPATYpPE EIMHOTO METO/Ia, TTI03BO-
JISTFOILIETO KOMILIEKCHO OLIEHUTB COCTOSIHUE BHYTPUOPTaHHOTO
KPOBOTOKA M €r0 HEHPOTCHHON MOTYIISIIMH [TPU Pa3TIIYHOM
YPOBHE (PYHKIIMOHAILHOW aKTHBHOCTH.

CoBepIIeHCTBOBAaHHE METOIMKU UMITEAAHCOMETPUH MTO3BO-
JIWIO pa3padoTaTh BHICOKOYYBCTBUTEIBHYIO aIapaTypy,
MO3BOJISIFOIYEO aHAIM3UPOBATh MUKPOBApUAIIMHA OUOMM-
nejialca, B TO BpeMsi Kak rapMoHudeckuii dypbe-aHanus
9TUX BapHallUii BBISIBUI CIIEKTPAJIbHBIE TUKU, XapaKTepH-
3YIOLIME PErMOHAPHbIE YPOBHU KPOBOTOKA U HEHPOT€HHOM
aKTHUBHOCTH [2].

Llenbto TaHHOTO MCCIICIOBAHMS SBUIIACH OIICHKA BO3MOX-
HOCTel pa3paboTaHHOTO HOBOTO METO/Ia HMITEIAHCOMETPHH
BBICOKOTO Pa3pelieH st C TApMOHUYECKUM aHATIU30M COTEH
KapUOLUKIIOB JIJISl XapaKTEPUCTHKH KPOBOCHAOKEHUS
CTEHKH MHTAKTHOTO U TUIEPTPOGHUPOBAHHOTO MOUYEBOTO
My3bIPsi, & TAKIKE €r0 BEreTATUBHOMN PETYISIMU B COCTOS-
HUM TOKOS WA (PYHKIIHOHAILHON aKTHBHOCTH.

Marepuas u MeToabl. ONBITH MPOBEICHBI HA CaMKax
Oenbix OecropogHbIX Kpbic Maccoit 280-320 r (n=20).
[Tox 3hUPHO-THOTICHTANTOBBIM HAPKO30M BCKPBIBAJH
OpIOIIHYIO MOJOCTh U BBIACISIN MOUEBOU My3bIpb. K
ero CTCHKE MOJLIMBAIMN JBA «IJABAIOIIUX» cepebpsi-

© GMN

HBIX 3JEKTPOJa, MUHUMH3HUPYIOIHUX apTepaKkThl OT
MEXaHUYECKUX MEepPEeMEeIICHIH MOYEBOTO ITy3bIpsi, CBSI-
3aHHBIX C JBIXaTEJIbHBIMH JBIKEHUSIMU. C MOMOIIbIO
OPUTHHAIBHOTO alnapaTHO-MPOrpaMMHOT0 KOMILIEKCa,
pazpadorannoro corpynuukamu pupmsr HITD «buona»
[2], omHOBpEMEHHO PErUCTPUPOBAIN BHYTPHUITY3BIPHOE
JIaBIICHUE, a TaKXKe 0a30BbIN (TIOTHBIN) UMIICIAHC H €T
MEPEMEHHYI0 COCTaBISIONIYI0. PUTMUUECKIE Bapuauu
MMIIeJIaHCa MOYEBOTO ITy3bIPsl aBTOMATHYECKH BBISIBIISIIIH
C MIOMOIIIBIO OBICTPOrO MpeodpazoBanus Dypbe u Mpe-
CTaBJISUIN B BUJIE CIIEKTPOI'PAMMBI, TI0 KOTOPOU ompee-
JISUTH MOIITHOCTH CIEKTPAIbHBIX MUKOB. H(DY3HOHHYIO
[UCTOMETPHIO OCYIIECTBIISIIM C IMOMOULIBIO HAcoca Co
ckopoctbio 0.1 mu/MHUH 4epe3 karerep (KyOUTanbHBIH
karerep Ne 20G), BBeleHHBIH B MOYEBOH My3bIPb MO
ypeTpe, COeAMHEHHBIH ¢ JaTYMKOM JaBICHHUS.

Konrponem cnyxunn nnrakrasie 10 kpoic (I cepust). B
OIBITHOM CEpHM MCCIEOBaHMS BHIMONHSIM Ha 10 Kpbl-
cax ¢ paHee CMOJICITUPOBAHHOM (32 1 MecsI[ 10 OmbITa)
nHppase3ukaabHol obctpykuueit (MBO), BbI3BaHHOIM
JIO3UPOBAHHBIM CY>KEHHEM ITPEJITy3bIPHOTO OT/ENa YPETPhl
JIUraTypoil Ha KaTeTepe.

CratucTuyeckyto o0paboTKy pe3ylbTaToB MPOBOJINIH
C MOMOIIBI0 KOMITBIOTEPHOU Mporpammsl Statistica 6.0,
UCIIOJIB3Ysl HEMapaMeTPUUCCKUEC KPUTCPHUH JIJIST MaJIbIX
BBIOOPOK.

Pe3yabTathl 1 uX o0cy:xkaeHue. YacTOTHBIA aHamu3
MOJIyYeHHBIX JIaHHBIX KoJeOaHWil OmommIenaHnca mno
MeToy Pypbe MO3BOIUI BRISIBUTH 3 OCHOBHBIX 4acTOT-
HBIX [HAKa: HU3KOYaCcTOTHBIN Uk Maitepa M1 (0.2 T'ny),
XapaKTePHU3YyIOMIUH 0 COBPEMEHHBIM NPEACTaBICHUSIM
AKTUBHOCTb PErMOHAPHBIX CUMMATHYECKUX BIUSHUIA;
kapauanbpHeii uk Cl, BeIMYMHA KOTOPOTO OTpa)aet
COCTOSIHHE KPOBOOOpAIEHUs] B CTEHKE MOYEBOTO ITy-
3BIpsi; pecnupaTopHelil nuk R1, mpupoga xotoporo mo
MpeBApUTENbHBIM TaHHBIM XapaKTEePHU3yeT aKTUBHOCTh
napacuMmnaruiyeckoil nuuepsauuu [1,2]. BoisgaBisiauch
TaK)Ke TapMOHUKH COOTBETCTBYIomMX nukoB (C2, R2)
MEHbIIIEeH aMIUTMTYABI, TAKXKe JAIOIINe TOTOJIHUTEIBHY IO
MH(OPMALMIO IS XapaKTEPUCTHUKU M3y4yaeMbIX IIpO-
neccos (puc. 1).
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Puc. 1. Cnexmp buoumnedanca unmaxmuo2o Mo4e8o20 ny3vipsi Kpbicbl

Y KOHTPOJIbHBIX (MHTAKTHBIX) KPBIC 10 Ha4ajia UHY-
3MOHHOW IMCTOMETPUH OTMEYAIOCh HU3KOE Oa3anbHOE
BHYTPHITY3bIpHOE NaBieHue (4,6+1,4 cM. BOmH. CT.), a Ipu
MaKCHMaJIbHOM €r0 HAITOJHEHUH IaBICHUE BO3PACTANIO 10
28,4+1,8 cm. BogH. cT. (Tabmuma 1). Y xpsic ¢ UBO no Haua-
na uH(y3un 0a3aabHOE IETPY30PHOE AaBICHHE ObLIO BbIIIIE
Ha 77% 110 cpaBHEHHMIO C KOHTPOIBHOH Tpymmoi. [1pu 3Tom
MOIIIHOCTh cepaednoro nuka Cl B dKCIepUMeHTaIbHOU
rpymnie 6puTa MeHbIIe KOHTPOIsHOH Ha 60%. (Tabnmma 1).
[Ipu nuCTOMETPHH BHYTPUITY3BIPHOE TABICHUE Y KPBIC C

MBO Bo3pacTano J0CTOBEpHO B OOJBIICH CTETICHH, YeM
Y KOHTPOJIBHBIX KPBIC, IPEBBIIIasi KOHTPOJIbHBIC 3HAYCHNUS
nmouTy B 2 pa3a. [Ipu 3ToM MOIITHOCTE KapAuaaIbHOTO MTHKa
C1, xapakTepu3yoliero coCcTosiHue KpoBOCHAOKEHUS
CTEHKH MOYEBOTO ITy3BIPs, TAK)KE CHIbHEE CHIKAIACH Y
kpsic ¢ UBO (1a 26% u 57% B KOHTPOIBHON U 3KCIIEPHU-
MEHTaJIbHOH TPyMIIax, COOTBETCTBEHHO). Takue pe3yabra-
TBI COTIACYIOTCSI C JAHHBIMUA 00 YMEHBIIIEHHH KPOBOTOKA
B OOCTPYKTHBHBIX MOYEBBIX MYy3bIPSIX, MOTYICHHBIMH
JIpyrumMu Metomami [5,7,11].

Tabnuya 1. B3aumoceaszs cmenenu HAnOIHeHUst MOYEB020 NY3bIPsi U KPOBOCHADIICEHUS.
e20 cmeHKu y KoHmpoabHulx (1) u sxcnepumenmanvuvix kpoic ¢ UBO (2)

JleTpy3opHoe 1aBieHue MoUHOCTh KapAHaJbHOI0 MUKA
JTanbl perucTpanuu (cM BoA.CT.) (10 Om?)
1 2 1 2
HCXOAHOE COCTOSIHUE 4,6+1,4 8,24+2,7* 0,60+0,04 0,24+0,06**
MaKCHMaJbHO€E HAIlOJIHEHNE 28,4+1,8 53,3+£2,6%* 0,44+0,04 0,18+0,08**
[1OCJI€ OMIOPOKHEHHS 3,8+0,8 14,942, 1%* 0,55+0,09 0,16+0,06%**

npumeuanue: *p<0.05, **p<0.01, ***p<0.001 no cpasnenuro ¢ KOHMPOILHOU 2PYNNOT

[Tocie onopoXKHEHHST MOYEBOTO ITy3bIPS Y KOHTPOIBHBIX
KPBIC ITPOMCXOANIIO CHIKEHUE BHYTPUITY3BIPHOTO JaBIIe-
HUS IO HCXOIHOTO YPOBHS, TOTAa Kak y kpeic ¢ IBO oo
0CTaBaJIOCH MOBBIIICHHBIM KaK 110 CPABHEHHIO ¢ KOHTPO-
JIeM, TaK M 110 CPAaBHEHMIO C MCXOAHBIMU 3HAYEHHSIMH.
MoHOCTh KapAualbHOIO MUKA B KOHTPOJIBHOM IpyMIe
BO3pacTaa, MpuOIMKascCh K HCXOAHBIM 3HaUeHUAM (92%
OT MCXO0/a), TOTJa KaK B KCIEPUMEHTAJIbHOU IpyIIe
OCTaBaJIaCh CTOMKO CHUYKEHHOM.
3 2

25 — 10 Om a
20
15 - 2
10
1
5 4
o T T 1
Hcxon Hano.aaenne OnoposKkHeHHe

Puc. 2a. Coomnowenue axmuenocmeul nuxkog M1 u Rl,
Xapaxmepu3zyioujee COoOmHouwenue akmugHocme CUMnNA-
MU4ecKkoll U NApacuMnamuyeckol CmuMyIAyull 8 pazmvie
asvl uHQpy3UOHHOU YUCMOMEmPULL.

1 — akmusnocmo nuka Maiiepa M1, 2 — akmusHocmu pe-
cnupamopno2o nuxa R1
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Hcnonp3oBaHNE METOJUKH YaCTOTOYHOTO aHAJIHM3a Ba-
puaiuii GnouMIeaHCa TO3BOJIMIIH BBISIBUT B3aHMOCBSI3b
MIPOIIECCOB KPOBOOOPAIIICHNS M HEUPOTEHHOH aKTUBHOCTH
B 9TOM OpraHe B pa3HbIC NMEPUOABI €r0 (YHKINOHAILHON
NeSTeTBHOCTH (pHC. 2a).

B MHTaKTHOM MOYEBOM ITy3bIp€ M3MEHEHHSI MOIIHOCTH
nuka Maiiepa M1 u pecruparopHoro nuka R1 B dazy
HAIlOJIHCHHS U ONOPOXHEHHUS HOCHWIN PEUMIPOKHBIN
xapaktep. B a3y Hanonaenus nuk M1 Bo3pacrai, a ik
R1 ymenbmancs, B To BpeMs Kak B (a3y OIMOPOKHEHUS
HaOIOMaN 00paTHRIE U3MEHEHUS 000UX MTHKOB.

YeuneHne CHMIIaTHYeCKO aKTUBHOCTH B (ha3y HAKOTUICHHS
MOYH SIBIISIETCSI M3BECTHBIM (DAKTOM: 3TOT OTAEN BEreTa-
THUBHOM HEPBHOM CHCTEMBI CUMTACTCSI OTBETCTBEHHBIM 3a
paccnabieHne CTeHOK ITy3bIps B TaHHOI ¢ase. [Ipu moBsI-
LICHUH JIABJICHHS B My3bIpEe U, OCOOCHHO, NP 3aJEPIKKE
MOUYEHCITYCKaHUS B CBSI3U ¢ HH(PpaBe3UKAIBbHON 00CTPYK-
nueil oTMedaad MOABEMBl apTEPUANIbHOTO AABICHUS C
OZTHOBPEMEHHBIM YCHJIIEHHEM AKTUBHOCTH ITOYEYHOTO M
CEJIe3CHOYHOTO CHMITaTHYeCKiX HepBOB [12]. Bo Bpems
MOYEHCITYCKaHNsI aKTUBHOCTh CHMITATHYECKOW HEPBHOMN
CHUCTEMBl YIHETAETCsl, a aKTUBHOCTh IapacuMIIaTnde-
CKOTO 3BEHA, OTBEYAIOLIETO 33 COKpAIEHHUE JEeTPy30pa,
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HaIlpOTUB, YCUIUBaETCs. MOXKHO MPENNON0KUTh, UTO U3-
MCHEHHUSI MOIIHOCTEH OCHOBHBIX PUTMOB OMOMMITCIaHCA
MpYU HAIMOJHEHUU MOYEBOTO MY3bIPS CBUJECTEIbCTBYIOT
00 OTpPaXCHUU ITUMH PUTMAMHU YPOBHS BE3UKOTPOIHOM
AaKTHBHOCTH Pa3HbIX OTJIEJI0B aBTOHOMHOM HEPBHOMW CHUCTE-
MBI, YYUTHIBAS PEIIUIIPOKHBIC BIUSHUS CUMIIATUYECKOTO U
MapacuMIIaTUYECKOTO 3BEHbEB ATOM CUCTEMBI HA MOYEBOH
my3bIpb. Y kpblc ¢ MTBO HapyIamuch penunpoKHbIe OTHO-
LICHUS MEXKYy MallepOBCKUM U pECIIUPATOPHBIM MMHKaMHU.
O0a nMKa yMEHBIIAINCH Kak BO BpeMst (pa3bl HATIOJTHEHUS,
TaK U B (pa3y OMOPOKHEHHSI MOYCBOTO MMy3bIps (puc. 20).
30 _ 10708 o

25 —
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15 -
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s

o
T T 1
Hcxox HanonaeHnne OnopozkHeHHe

Puc. 26. Coomnowenue nuxa Maiiepa M1 u pecnupamop-
Ho2o nuka R1 6 eunepmpogpuposannom mouesom nysvipe
xpoic ¢ UBO. Obosnauenus kax na puc. 2a

PaccmarpuBas cOOTHOLIEHUE MOIIHOCTEM Mali€pOBCKOIO
U PECIUPATOPHOTo MUKOB KaK OTPaKaroIiee COOTHOIICHUE
AKTUBHOCTU CHUMIIATUYCCKOI'0 U MapaCUMIIaTUYCCKOT'O
3BEHBEB PETYJIALIUH (YHKIIUK MOYEBOTO ITy3bIPsi, MOXHO
OTMETHUTH, YTO €CIIM B HOpME B (Da3y HArOJHEHHS SBHO
npeodiagaeT cuMIaTuyeckas, a B pasy MOYEeHCITyCKaHHs
— MapacuMmarnyeckas akTUBHOCTb, TO y Kpbic ¢ IBO co-
OTHOIIICHHE 3TUX aKTUBHOCTEH 0CTaBaIOCh MPAKTUYECKU
MOCTOSIHHBIM HC3aBUCUMO OT (byHKLlI/IOHaHbHOFO COCTOA-
HUsI opraHa (Tadmuma 2).

Tabnuya 2. Coomnowenue nuka Matiepa M1 u pecnu-
pamoprnozo nuxa Rl 6 paszuvie ¢haszvl yucmomempuu y
UHMAKMHBIX KpoblC U Kpbic ¢ UBO

®a3a HUCTOMETPUHU Hopma HNBO
HUCXOI 0.940.1 0.940.1
HaIOJHEHHE 4.0+0.2 0.9+0.2
OTIOPOKHEHHE 0.5+0.1 1.0+0.1

OTH JaHHBIE CBUJICTENIBCTBYIOT O HapYILICHUH BEIeTaTHBHOM
PEeryIsIMA TUIEPTPOPUPOBAHHOTO MOYEBOTO ITy3bIps MIPH
MBO, omHako MEXaHU3M 3THX HAPYIICHUA W WX (PyHKIHO-
HaJIBHBIE TTOCIIEACTBHS TPEOYIOT NaTbHEHIIEro H3ydeHH L.
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SUMMARY

INTRAMURAL BLOOD FLOW AND NEURO-
GENIC REGULATION CHANGES OF THE BLAD-
DER WALL OF RATS WITH INFRAVESICAL OB-
STRUCTION BASED ON HARMONIC ANALYSIS
OF BIOIMPEDANS

Bablumyan A., Kamalov A., Kirpatovski V.

Yerevan State Medical University, department of Urology,
RMC “’Armenia” Clinic of Urology, Yerevan, Armenia,; De-
partment of fundamental urology and andrology, FFM, MSU,
Moscow, Russia; FSI, NRI «Rusmedtechnology», department
of experimental simulation of urological diseases

During high pressure in the bladder, particularly during
delay of urination because of infravesical obstruction,
raisings of blood pressure were marked with simultaneous
increase of renal and spleen sympathetic nerves activity.
During urination the activity of sympathetic nervous sys-
tem decreases while the activity of parasympathetic sys-
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tem which is responsible for detrusor contraction increase.
All these data testify to changes of vegetative regulation
of hypertrophic bladder during inftavesical obstruction,
but on the other hand mechanism of those changes and
their functional consequences require further studies.

Key words: infravesical obstruction, benign prostate
hyperplasia.

PE3IOME

U3MEHEHUS UHTPAMYPAJIBHOI'O KPOBOTO-
KA M HEMPOT'EHHOM PET YJISIIUA BMOYEBOM
IMY3BbIPE KPHIC C UH®PABE3UKAJBHON OB-
CTPYKILUEM IO JAHHBIM TAPMOHHUYECKOI'O
AHAJIN3A BUOUMIIEJJAHCA

Baoaymsan A 1O., Kamanos A.A., Kupnarockwmii B.U.

Epesanckuii cocyoapcmeennviii MeOUyuHCKUI YHUGEPCU-
mem, kageopa yponoeuu, Pecnyonuxancruii meouyunckuil
yenmp «Apmenusy, Knunuxa yponozuu, Epesan, Apmenusi;
Mockoeckuii cocyoapcmeentviil yHusepcumem, (paxyivmen
GynoamenmanoHou meduyunsl, Kagheopa hyHoamMeHmany-
Hoti yponoeuu u anoponozuu, Mockea, Poccus; @edepanvroe
eocydapcmeennoe ynpasnenue Pocmeomexnonoecuu, « HUH
yponozuuy, omoen 3KCNEPUMEHMANLHO20 MOOEIUPOBAHUSL
yponoeudeckux sabonesanuti Mockea, Poccus

[Tpu MOBBIICHUM JaBICHHS B Iy3bIPE M, OCOOCHHO, TPH
3aJIep’KKe MOYCHCITYCKaHUS B CBSI3U C MH(PaBE3NKAIBHOI
00CTpyKIMel oTMevascs MOJbeM apTepPHaIbHOIO JaBJie-
HUS C OJIHOBPEMEHHBIM YCUJICHUEM aKTUBHOCTH [TOYEYHOI'O
U CEJIE36HOYHOI'0 CUMIIaTUYECKUX HEpPBOB. Bo Bpems
MOUYEHCITYCKAaHUSl aKTUBHOCTb CUMIIaTUYECKOM HEPBHOU
CHUCTEMBI YTHETAETCS, 4 AKTUBHOCTb [1aPACUMIIaTUYECKOIO
3BEHA, OTBEYAOIIIETO 3a COKpAllCHUE AEeTPy30pa, HAIpo-
TUB, yCUJINBAeTCA. DTH JaHHBIE CBUETEIbCTBYIOT O Hapy-
LICHUH BETeTaTUBHOMN PETYIISIIIMU THIIEPTPOPHUPOBAHHOTO
MOYEBOI'O ITy3bIps MPU MH(PaBE3NKAIBLHON 00CTPYKIUH
MexaHHU3M THX HapyLICHUH U uX (QYHKIMOHAJIbHBIC TO-
CIeACTBUA TPeOyIOT JalbHEHIIero u3yueHus.
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EFFECTIVENESS OF DIFFERENT DIAGNOSTIC METHODS FOR ASSESSMENT
OF HYPERANDROGENISM IN YOUNG WOMEN WITH HIRSUTISM

Chanukvadze D., Kristesashvili J.

L. Javakhishvili Thilisi State University, Department of Gynecology, Obstetrics and Reproductology, Medical faculty;
1. Zhordania Institute of Human Reproduction, Tbilisi, Georgia

Hyperandrogenism in women is presented by pathological
symptoms, such as hirsutism, acne, seborrhea, alopecia
and severe forms by virilisation. Hirsutism is male pattern
hair growth (terminal hair) in women and manifests in
androgen-dependent areas such as upper lip, chin, breast,
abdomen, lumbus. Hirsutism affects 5-10% of women in
population [1,11]. Hirsutism is not a disease, but it is the
most frequent symptom of endocrinological- gynecological
disorders and often accompanied with: PCOS, insulinresis-
tant metabolic syndrome, congenital adrenal hyperplasia,
hyperprolactinemia, androgen secreting tumors and etc.
[2]. Free testosterone (FT) is the most common marker of
hyperandrogenemia in women. Its measurement by equi-
librium dialysis and liquid chromatography-tandem mass
spectroscopy is the “gold standart”, but it determination
routinely not feasible in all laboratories. Recently, some
models for calculating free testosterone (cFT) and bioavail-
able testosterone (cBio-T) from total testosterone (TT),
sex hormone binding globulin (SHBG) and albumin have
been developed. This method has been described in detail
by Vermeulen et al. [13]. FT should be calculated using FT
calculator. The bioavailable testosterone is (Bio-T) albumin
bound plus free testosterone (FT), the fraction thought to
be available to tissues. Bio-T has been reported to correlate
with FT by equilibrium dialysis from fairly [9] to extremely
well [13] and be a useful index of some biological changes.
The FAI is the unit less quotient 100 X (TT/SHBG) and
depends on appropriate measurements for TT and SHBG.
Therefore, there is a reasonable correlation between FAI
and FT, particularly in women. There are limited correla-
tions between hirsutism score by Ferriman-Gallwey and
hormonal parameters, but FAI, cFT and cBio-T can be
more appropriate markers to determinate hirsutism , then
simply enzyme immune-assays [8]. In laboratories that
cannot measure free testosterone alternatively may be used
cFT, cBio-T and free androgen index in clinical diagnose.
Additional studies in these directions can be important in
clinical and scientific practice.

The aim of this study was to compare effectiveness of diag-
nostic methods, such as serum free testosterone measured
by ELISA-method and free androgen index and calculated
androgen parameters for assessment of hyperandrogenism
in young women with hirsutism.

Materials and methods. This prospective study was
complied on the basis of the Zhordania Institute of Human
Reproduction (Tbilisi, Georgia). The study populations
include 35 Caucasian young women referred to our clinic
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for hirsutism. Inclusion in the study area was the maximum
age 30 years and minimum of 2 years after menarche. Av-
erage age of these patients was 17,6 (£3,5). They had not
taken any medication, including oral contraceptives, for
at least previous 6 months. All of the patients underwent a
complete physical examination including measurement of
height, weight, waist and hip circumference, BMI (weight
[kg] divided by height square [m2]) and the WHR, as the
ratio between the waist and the hip circumferences were
calculated. Blood was sampled to measure serum andro-
gens. Blood sampling was performed at 8:00 — 10:00 am,
during 3rd —5th day of menstrual cycle (only follicular
phase). The structure of the ovaries was observed by pel-
vic or transvaginal ultrasound scans (Siemens Sonoline G
50). Hirsutism was evaluated according to Ferriman and
Gallwey scores in 9 sites of body (4). Each site was scored
0-4 points based on the severity of hirsutism. On this basis,
total scores of 8 and over were considered as hirsutism and
below this range as no hirsutism, since our patients belong
to Caucasian race. Patients with polycystic ovary syndrome
(PCOS) were fulfilled the diagnostic criteria for PCOS
(Rotterdam 2003), patients of non-classical congenital
adrenal hyperplasia (NCAH) diagnosed by high level of
170-OHP, DHEA-S and patients with hyperprolactinemia
diagnosed by high level of prolactin. Calculations of cFT
and cBio-T were performed using the formula available on
the web site of the International Society for the Study of
an Aging Male (ISSAM) (http://www.issam.ch/freetesto.
htm), from TT and SHBG measured in the same sample
from each woman. This method has been described in detail
by Vermeulen et al. [13]. FAI was obtained as the quotient:
100 X (TT/SHBG) [7]. All assays were conducted in our
routine hormonal laboratory using established commercial
assays routinely monitored by participation in external
quality-control programs.

All data were analyzed with SPSS software (statistical
Package for the Social Sciences, version 17.0 for windows
XP; SPSS, Inc, Chicago, 117). A p- value of less than 0.05
was considered to be statistically significant. Normal
distribution was approved by Kolgomorov-Smirnov test.
Correlations between continuous variables were analyzed
with Pearson’s correlation. Receiver operating character-
istics (ROC) curves were used to determine the diagnostic
power of parameters.

Results and their discussion. Patients with hirsutism
had other clinical signs of hyperandrogenism: sebor-
rhea and acne observed in 29 (82,9%) of patients and
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acantosis nigricans - in 34,3% of them. There were not
any patients with androgenic alopecia. Regular menses
had 13 (37,1%) and irregular menses — 22 (62,9%) of
patients. High BMI had 40 (55,4%) of patients and high
WHR (waist to hip ratio) - 13 (37,1%) of patients, gen-
erally patients with PCOS. Polycystic ovary syndrome
(PCOS) was detected in 16 (45,7%) of patients, non-

MEJTUIIMHCKUE HOBOCTHU I'PY3HUU
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classical congenital adrenal hyperplasia (NCAH) - in
11 (31,4%) of patients and hyperprolactinemia - in 8
(22,9%) of patients (fig. 1). Despite the diagnosis hirsut-
ism degree was different. The mild hirsutism (8-16 score
by Ferriman-Gallwey) observed in 21 (60%) of patients
and moderate or severe hirsutism (above 17 score) — in
14 (40%) of patients.

m PCOS

NCAH mmHyperprolactinemia

Fig. 1. Distribution of hirsute patients according to diagnosis (%)

As a result of correlation analysis there were positive sig-
nificant correlations between free testosterone measured by
ELISA-method and TT, FAI (r (TT) =0,461; p<0,005; r (FAI)
=0,592; p<0,001). Other androgen parametres - cFT, cBio-T

did not correlated well with free testosterone. Correlation with
SHBG was negative, but not significant. We did not found
correlation between free testosterone measured by ELISA-
method and hirsutism score by Ferriman-Galwey (table 1).

Table 1. Pearson's correlations between free testosterone measured by ELISA-method and hormonal parameters, cal-
culated biochemical markers of hyperandrogenemia and hirsutism score

Characteristics r-coeficients p-value
TT 0,461 0,005
SHBG - 0,251 0,146
FAI 0,592 0,001
cFT 0,298 0,082
cBio-T 0,229 0,081
Hirsutism score (by Ferriman-Gallwey) 0,083 0,637

note: P - value consider significant when it <0.05. NS — not significance, total testosterone (TT);
sex hormone binding globulin (SHBG), free androgen index (FAI); calculated free testosterone (cFT);
calculated bioavailable testosterone (cBio-T)

Receiver operating characteristics (ROC) curves were
drawn for different hirsutism degree for assessment of
the diagnostic power of FAI, cFT and FT measured by
ELISA-method. The diagnostic power of FT, cFT and FAI
for mild hirsutism degree was similar [For mild hirsutism
(n=21) auROC (FT) = 0,554; auROC (cFT) = 0,493; au-
ROC (FAID)=0,539; (fig.1); The diagnostic power of cFT
was found greater than the diagnostic power of FT and FAI
in the group with severe hirsutism ( for severe hirsutism
(n=14) auROC (FT)=0,446; auROC (cFT)=0,507; auROC
(FAD)=0,461, (fig 2,3).

In disorders of androgen metabolism the importance of
free testosterone comes forward. The level of free testos-
terone in some cases may be elevated when the total tes-
tosterone level is normal. This reflects the relatively low
levels of sex-hormone binding globulin in such women,
which determines the fraction of plasma testosterone that
is free or bound to albumin [12]. The levels of sex-hor-
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mone binding globulin are suppressed by the hyperinsu-
linemia in the cases of insulin resistance and by androgen
excess itself [3], so that the total testosterone level may be
normal despite excess of free androgen levels. Literature
presents contradictory results about free testosterone esti-
mation methods. Many studies which compared present
methods in various patients groups obtained different re-
sults. There is no agreement on a parameter of an accepted
reliable index of free testosterone estimation [13,14]. Ver-
meulen and Kaufmann [13] in their study reported that the
best ways to measure free testosterone levels were equi-
librium dialysis and precipitation with ammonium sulfate.
But these methods are not routinely practicable in many
laboratories and are difficult or not reliable. These authors
in their study suggested that calculated free testosterone
alternatively to that difficult method. They also stated that
the FAI was inadequate to assess hypogonadism in men.
Gungor O. et all [5] in their study also suggested that the
free androgen index can be used instead of free testos-
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terone, as a practical method because it is not impossible
measuring free testosterone in many laboratories. In their
study Hahn and collegues [6] found that, FAI was parallel
to plasma free testosterone and useful to assess androgen
status. Qiao and collegues [10] in their study in 51 women
with hirsutism, suggested that besides testosterone and
DHEA-S, measurements of SHBG and calculation of FAI
were necessary in clinical practice. In this study we com-
pared free testosterone measured by ELISA-method
with ¢FT, ¢cBT and free androgen index and investigat-
ed usability of these calculated androgen parameters.
In statistical analysis of this study there was a signifi-
cant convenience between FT and FAIL The results of
Pearson’s test demonstrated significant positive corre-
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Fig. 2. ROC curve for middle form of hirsutism and FT,
FAI and cFT

Conclusion: FAIL cFT and cBio-T may be more adequate
and alternative methods for assessment hyperandrogenism
in women with hirsutism, than only free testosterone mea-
sured by ELISA-method. Furthermore, the calculated an-
drogen parameters are important to determinate the mech-
anisms of hyperandrogenism development.
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SUMMARY

EFFECTIVENESS OF DIFFERENT DIAGNOSTIC
METHODS FORASSESSMENT OF HYPERANDRO-
GENISM IN YOUNG WOMEN WITH HIRSUTISM

Chanukvadze D., Kristesashvili J.

1. Javakhishvili Tbhilisi State University, Department of
Gynecology, Obstetrics and Reproductology, Medical
faculty; 1. Zhordania Institute of Human Reproduction,
Thilisi, Georgia

Free testosterone is the most common marker of hyper-
androgenism in women. Its measurement by equilib-
rium dialysis and liquid chromatography-tandem mass
spectroscopy is the “gold standard”, but determination
of free testosterone routinely not feasible in all labora-
tories. In some cases the level of free testosterone may
be elevated when the total testosterone level is normal.
Low level of sex-hormone binding globulin determines
the fraction of plasma testosterone that is free or bound to
albumin. Recently, some models for calculating free tes-
tosterone and bioavailable testosterone from total testos-
terone, sex hormone binding globulin and albumin have
been developed.

The aim of this study was to compare effectiveness of di-
agnostic methods, such as serum free testosterone mea-
sured by ELISA —method and free androgen index and
calculated androgen parameters for assessment of hyper-
androgenism in young women with hirsutism.

In 35 patients with hirsutism and different diagnosis free
androgen index, free and bioavailable testosterone were
calculated from total testosterone, sex hormone binding
globulin and albumin. Free testosterone was measured by
Elisa- method. Receiver operating characteristics (ROC)
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curves were drawn to assess diagnostic power of andro-
gen parametres for different hirsutism degree.

Significant positive correlation between free testoster-
one (FT) measured by ELISA —method and free andro-
gen index (FAI) in patients with hirsutism was detected.
The diagnostic power of cFT (calculated free testoster-
one) was greater than diagnostic power of FT and FAI
in the group with severe hirsutism (for severe hirsutism
(n=14) auROC (FT) =0,446; auROC (cFT)= 0,507; au-
ROC (FAI)=0,461).

FAI, cFT and cBio-T may be more adequate and alterna-
tive methods for assessment hyperandrogenism in women
with hirsutism, than only free testosterone measured by
ELISA-method. Furthermore, the calculated androgen
parameters may be important to determinate the mecha-
nisms of hyperandrogenism development.

Key words: hyperandrogenism, hirsutism, free testoster-
one, free androgen index.

PE3IOME

IOPEKTUBHOCTD PA3JIMYHbBIX JAHUATHO-
CTUYECKUX METOJOB JIs1 ONEHKHU I'NITEP-
AHJPOT'EHUM3MA Y MOJIOJABIX KEHIIUH C
I'MPCYTU3MOM

Yanyksanse /[.H., Kpucrecamsuan x.U.

Tounuccrkuii cocyoapcmeennbtil ynusepcumem um. M. Jica-
BAXUWBUNU, MEOUYUHCKULL aKyibmem, denapmamenm
2UHEKON02UU, aKyuepcmed u penpooykyuu, Mucmumym
penpooykyuu yerosexa um. M. JKopoanus, Tounucu, I pysus

CBOOO/IHBIIT TECTOCTEPOH Hanbolee PacipoCTPaHEHHbIH
MapKep THIEPaHAPOreHU3Ma. «30J0THIM CTaHIAPTOMY
OTIPE/ICNICHHST CBOOOIHOTO TECTOCTEPOHA SIBISCTCS METO]
PaBHOBCCHOI'O IHaIM3a U MPCUITUTAIIUN Cy.]'[l)(baTOM aMMO-
HHA, OJHAKO 3TU METOAbl HCAOCTYIIHBI PYTUHHO B Ka)K[[OpI
naboparopur. B HEKOTOPBIX CIydasix YPOBEHb CBOOOTHOIO
TECTOCTEPOHA TIOBBIIICH, HO MPH 3TOM YPOBEHB OOIIEro Te-
CTOCTEpOHA HAXOMUTCS B MPEIETaX HOPMBI, TAK KaK HU3KHUIT
YPOBCHB CTEPOHICBA3BIBAOIICTO ITIO0YITHHA 00YCIOBIMBACT
MOBBIIICHNUE CBOOOTHON MIIM CBSI3aHHOH C albOyMHHOM
(bpakiu TecTOCTepOHA. YUHTHIBASI BCC BBIINICCKA3aHHOE,
B MOCJICIHUE TOMBI CO3MaHbI MATEMATHYCCKHE MOJICITH TSI
OLICHKH CBOOOJIHOTO M OMOJIOCTYITHOTO TeCToCTepoHa. Bhi-
YHCIICHUSI C TIOMOIIBIO 3THX MOJIENEH OCYIIECTBISIFOTCS
(hopMyIoli comeprkalel 3HaYCHUsT OOIIEr0 TECTOCTEPOHA,
CTEpPOH/ICBSI3bIBAIOIIETO IIOOY/IMHA U AJTbOyMHHA.

Llenblo MccneqoBaHus SIBUWIOCH CpaBHEHUE PPEKTHB-
HOCTH Pa3JINYHBIX IMArHOCTHYECKUX METO/IOB, TAKUX KaK
orpezeneHue cBodoaHoro rectocrepona ELISA-meronom
U MHJEKca CBOOOAHBIX aHJPOTEHOB, IApaMETPOB CBO-
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0OIHOTO TECTOCTEPOHA, PACCUUTAHHBIX MAaTEMATHYCCKOM
(hopMyIToii 11 OI[CHKH THIICPAHAPOTCHU3MA Y MOJIOIBIX
JKEHIIUH C TUPCYTHU3MOM.

OO6cnenoBanbl 35 MAIMEHTOK ¢ THPCYTU3MOM U Pa3IHYHBI-
MU Juardo3aMu. CBOOOIHBIN TECTOCTEPOH, OUOMOCTYITHBII
TECTOCTEPOH M MHJIEKC CBOOOJHBIX aHPOTCHOB ObLIN pac-
CYMTAHBI MAaTEMaTUUECKOH (hopMyIIoii. B rna3me KpoBH KOH-
LEHTpalusi CBOOOIHOIO TECTOCTEpOHa ObLIa ONpesesieHa
ummyHodepmenTHbIM (ELISA) meronom. ROC (Receiver
operating characteristics) KpuBble OBUIH MOCTPOCHBI IS
OLICHKH JIMarHOCTUYECKOTO MOTEHIHalla aHAPOTeHHBIX I1a-
paMeTpOB ISt Pa3INUHbIX CTENIEHEeH THPCyTH3MA.

BrIsiBiieHa 110J10KUTEIHHAS KOppEIAINOHHAsA CBA3b MCKIY
UHJICKCOM CBO60}1HI)IX AHJAPOTCHOB U CBO6OI[HI)IM TECTO-
crepoHoM onpeneneHubiM ELISA- metogom. ROC kpu-
BLIMH BBISIBHIACh Oojee BbIpaXXCHHAasA AUArHOCTUYCCKasa
[EHHOCTh PAacCYMTAHHOTO CBOOOJHOTO TECTOCTEPOHA,
4YeM CBOOOJIHOTO TECTOCTEPOHA M MHJEKCA CBOOOIHBIX
AHAPOTCHOB IPHU CUJIBHOM T'HPCYTHU3ME (I[J'IH CHUJIBHOTO
rupcytusma (n=14) auROC (FT) = 446; auROC (cFT) =
0,507; auROC (FAI) =0,461).

PaccunTaHHbIC MHICKCHI CBOOOJHBIX aHIPOTCHOB, CBO-
OONMHBIA ¥ OMOMOCTYMHBIH TECTOCTEPOH SIBISIFOTCS 00-
Jiee aJCKBaTHBIMH M aJbTCPHATHBHBIMU METOAAMHU ISt
OIICHKU THUIICPAHIPOrCHU3Ma, YeM OIPEICICHUE TOIBKO
cBoboHoro Tecrocrepona ELISA-MeTonoM y sKeHIIMH ¢
rupcytusmMom. [Ipu 3TOM, ¢ UCTIOIB30BAaHUEM PACCUUTAH-
HBIX aHJPOTCHHBIX MapaMETPOB BO3MOXHO YCTaHOBUTH
MEXaHHM3MbI Pa3BUTHSI THIICPAHPOTCHU3MA.
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KOPPEJIAIUU MEXKAY KIMHUYECKUMU U 'TOPMOHAJIBHBIMU IIOKA3ATEJISIMUA
Y AEBYHIEK C THPCYTU3MOM

Kpucrecamsuau JIx.U., YanykBanze J.H.

Tounucckuii 2ocyoapcmeennulil ynueepcumem um. U. Jcasaxumsunu, MeOuyuHckuil (paxyivmem, 0enapmamenm
2UHEKONo2UU, aKyulepcmaa u penpodykyuu, Mucmumym penpooykyuu yenosexa um. M. Kopoanus, Tourucu, I pyzus

Iunepanaporennsm (I'A) npezncrasisier coOoi naroaoru-
YEeCKO€ COCTOSIHUE, KOTOPOE KIIMHUYECKHU MPOSIBIISETCS TaK
Ha3bIBAEMBIMH “‘aHJJPOT€H3aBUCUMBIMU JEpMONATUIMU
(cebopest, akHe, THPCYTH3M, AJIOIELUsI) U HEBCErJa Co-
poBoxaeTcs runepanaporesemuei. Cocrasinss 1,3-4%
BCEX 'MHEKOJIOTMYECKUX 3a00JIeBaHNI, TUTIEPaH IPOTeHN3M
SIBJISIETCSI OJTHOM M3 HanOoJIee YacThIX IPUYMH HAPyILICHUS
PerpOayKTHBHOM (yHKIMH KEHIIHH: OJIMTOMEHOpEs!, aHO-
ByJsinus v Oecruionue [1]. Y OoNbIIMHCTBA TAIIMEHTOK 3TH
HM3MEHEHUsI BBI3BIBAIOT TPEBOTY, AEMPECCHUIO, CHUKEHUE
KadecTBa KU3HU. ['mpcyTusmom crpangarot ot 25-35%
BCEr0 B3pPOCIIOrO JKEHCKOIO HACEICHUS 3a UCKIIOYEHUEM
CKaH/JMHABCKUX U a3UaTcKuX xeHIuH [3]. Cpeau npudnH
I'A paccMaTpuBarOTCs: CUHAPOM MOJUKHCTO3HBIX SIMY-
HUKOB, BPOXKAECHHAsI AUCQHYHKIMS KOPbI HAAIIOYEIHHKOB
(xaccuueckast M crepras Gopma), HHCYIMHPE3UCTEHT-
HOCTb, aHJIPOT€H-NIPOAYLIUPYIOLINE OIyXONIH SUYHUKOB U
Ha/INOYEYHHUKOB, O0Ne3Hb 1 cuHpoM KymmHra, cuaapom
THIIEPIPOJIAKTHHEMHUH, TUITO(YHKIHS I TOBHTHOM *KeJte-
361 [ 7]. Cpeau skcTpaoBapraibHbIX GakTopoB ['A 3HaUnMas
POJb IPUHAJUIEKUT )KUPOBOM TKAHU, ABJISIIOLIEHCS MECTOM
BHETOHATHOTO CHHTE3a MOJIOBBIX CTEPOUI0B. OXKUpEHUE,
0COOCHHO aH/IPOUIHOTO THIIA, SIBJISIETCSI OJTHUM M3 [TIABHBIX
(haKTOpOB pHCKa pa3BUTHS SMYHUKOBON TUIIEPAHIPOTCHUN
U HEPEJKO CONPOBOKIACTCS MHCYIMHPE3UCTEHTHOCTHIO
1 KOMIICHCATOPHOM runepuHcyinHemMuen. M30b1Tounas
KOHIIEHTpALKs HHCYJIMHA OJIOKHPYET BHIPAOOTKY B IEYEHU
0EJIKOB, CBS3BIBAIOIINX TIOJIOBBIE CTEPOHIHBIE TOPMOHBI,
BCJIEZICTBUE YEro, YBEIMYMBACTCS YPOBEHb OHOJIOTHYE-
CKM aKTUBHBIX (paKLUil aHIPOTEHOB, YTO HMPUBOIMUT K
TUPCYTU3MY M KocMmeTuueckuM npobnemam [8]. Ilepu-
(depuyeckast ¢popma runepaHaporeHn3Ma o0ycIoBIeHA
MOBBIIIEHUEM AaKTUBHOCTH B aHJIPOI€HHBIX peLenTopax
(depmeHTa So-pesyKTasbl, B pe3yjibTaTe Yero yBelIn4nBa-
ercst 00pa3oBaHKe JUTHIPOTECTOCTEPOHA B BOJIOCSHBIX
¢donnukynax, 4To BexeT K TpaHchopMmaluy mylika B
crepkHeBble Bonockl [6]. Tlpeanonaraercs, uro 'y 5-15%
HNAIUEeHTOK TMpCcyTU3M uauvonarudeckuit [5]. IIpu stom
MIaTOJIOTUYECKUI POCT BOJIOC OOYCIIOBJIEH HMOBBINICHHOM
YYBCTBUTEIBHOCTBIO aHJPOTEHHBIX PELENTOPOB K HOP-
MaJIbHOMY KOJIMYECTBY aHJIPOr€HOB.

HGJ'H)IO HCCIICA0BAHMS ABUIJIOCH OIPEACIICHUE KOPPECIAI NN
MEXKAY KIIMHUYCCKUMU, TOPMOHAJIbHBIMU MAPKEPAMU T'UIIC-
paHaApOreHn3Ma 1 MHACKCOM MACChHI T€JIa, a TAKKC TUIIOM
OXHUPCHUA Y MOJIOABIX NEBYIICK C THPCYTU3MOM.

Marepuana u metoasl. Mccnenosano 83 aeBylku ¢ rup-
CYTU3MOM B Bo3pacte oT 14 no 19 nert, cpeauuii Bozpact
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KOTOpBIX cocTasisn 17,542,5 net. Kputepun BnrodeHus
B HCCJIEZIOBaHUE OBbUIH CIIEIYIOIINE: HAIMYUE THPCYTU3MA,
MEHCTpYaJbHBIA BO3PACcT HE MEHEE JABYX JIET OT MEHapXe,
MAUEHTKH HE JOJDKHBI ObLIM NPUHUMATh KaKUX-THOO
ME/IMKaMEHTOB, BKJIIOYasi KOHTPALIENITUBBI, 32 6 MecsLeB
JI0 MccieioBaHus. [pymnmy vccnenoBanust cocTaBuiIn 35
TMAIMEHTOK C ITOJIMKKCTO30M SIMYHUKOB, 27 TTalMEHTOK CO
cTeproii GopMoii aIpeHOreHUTATIBLHOTO CHHIpoMa U 2 1 ma-
LIMEHTKA C CHHIPOMOM TUIeppoiakTHHEMUH. [lonnkicTo3
SIMYHUKOB JJMarHOCTUPOBAJICs cortacHo PorrepraMckomy
koHcecycy (2003). B konTposbHyto rpymmy Bouuin 20
MIPAaKTUYECKH 3I0POBBIX JieBy1Iek 6e3 cumitoMos ['A. [Tpu
0cMOTpe onpe/iessiiin nHaeKke Macchl Tesa (MMT), koTopsbrii
paccunTHIBAJICS KaK COOTHOLIEHHE Macchl Tesa (B Kr) K
KBaJipary pocrta (M?); TUI paclpe/eseH s )KUPOBOU TKa-
HU OIIPEJIEIISUTN 110 BEJIMYMHE COOTHOLIEHUS OKPYKHOCTH
TAJINU K OKPY’KHOCTH Oezep, KOTOpoe NpH aHAPOUJIHOM
oxupeHnn y xeHmuH npessimaet 0,80. OcodbeHHOCTH U
CTEIeHb Pa3BUTHs I'MPCYTH3Ma OLIEHHBAIM MO0 MOANU(DU-
nupoBaHHOM mxkane Peppumana-lanses [10]. B nepu-
(depuueckoil KpoBH, B NepBOi (pasze MEHCTPyaabHOTO
LMKJIa, yTPOM HaToLaK, UMMYHO(EPMEHTHBIM METOOM
onpeeNsuI KoHUeHTpanuto: C-menTtuaa, scTpaauodia,
00I1Iero TECTOCTEPOHA,CTEPOUICBS3BIBAIOIIETO I100YJIH-
Ha (CCI') ¢ moznc4yeToM UHIeKca CBOOOIHBIX aHAPOTCHOB
(UCA) o dopmyne: UCA = TectoctepoH (HMOJIB/N)
X 100 / CCT' (amons/n). Pacuetst cBoGogHoro (CT) u
ouonoctynHoro (Bio-T) TecrocTepona onpenensiiv mno
dbopmyite, nocTynHO# Ha BeO-caiite http://www.issam.
ch/freetesto.htm. 3nauenust C-nenTuaa U TIIIOKO3bI Ha-
TomakK ObUIM MCIOJIb30BaHbl st pacuetra HOMA — IR
(MHIIEKC MHCYIMHPE3UCTEHTHOCTH) C MOMOIIBIO Kajlb-
kynsitopa Homa-2 (nocrynnoro Ha Be6-caiite www.dtu.
ox.ac.uk/homa).

CrarucTUYeCcKnii aHAJIN3 TPOBOMIIH C TIOMOILIBIO ITPOTrpaM-
MbI SPSS 17.0 (SPSS Inc.,CILA). KonnuectBeHHbIE JaHHBIE
IPE/ICTABIICHBI B BUJIE CPETHETO 3HAYEHUSI=CTaHJaPTHOTO
oTkioHeHus. OLEHKY pa3InYuil MeXly IpyHIIaMu 1ocie
MIPOBEPKH paclpeieseHusi B rpynnax Ha HOPMaJIbHOCTh
TIPOBOJIMIIN TTpY TToMoIIH t-kputepusi CThIOJIeHTa U TecTa
ManHa-Yutau. KoppensiiuoHHbIH aHaIU3 NPOBOAMIN
koppersitueit [Tupcona. Paznnaust curraiy J0CTOBEpHBIMU
pu BeposTHOCTH He MeHee p<0,05.

PesyabTaThl U UX 00Cy:KIeHHe. Y BCEX UCCIEOBAHHBIX
MAaMEHTOK HAOIIONAJICS TUPCYTU3M Pa3IMYHOW BhIpa-
KeHHOCTH. AkHe HaOmonanock y 60 (72,2%) nanueHTox.
Hapyumienne MeHCTpyalbHOTO IUKJIA [0 THUIY OJHUTO-
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ameHopeu otmedaioch y 59 (71,1%) nanuenTtok. M30biTou-
Has mMacca Tena BeisiBuiach y 26 (31,3%), a annpouaHoe
oxupenue y 28 (33,7%) u3 Bcex nanueHTok. [Toaukucros
SAUYHUKOB ycTaHOBNEH y 37 (35,9%) manueHTok, rumnep-
nposaktuHemus y 38 (36,9%) mamueHTok U cTepras
dbopma aapeHOreHUTaIbHOTO cUHApOMa y 28 (27,2%)
MAIUEHTOK. Y MAIMeHTOK C THPCYTU3MOM IO CPAaBHEHUIO
C KOHTPOJIbHOU I'PyIIION BBISIBUIMCH I0CTOBEPHBIE Pa3-
JINYUS 10 BCEM ropMoHanbHBIM MapkepaM ['A. YpoBHu

00111ero TecTocTepoHa, CBOOOIHOTO U OMOIOCTYITHOTO
TECTOCTEPOHAa, UHJEKC CBOOOJHBIX aHIPOTEHOB J10-
CTOBEPHO OBUIM MOBBINIEHBI B HCCIEIYyeMOW TpyIIIe.
YpoBeHb CTEPOUICBI3BIBAIOIIETO 100y IMHA OBLT J0-
CTOBCPHO CHUIKCH B I'pyIne NaiueHTOK C TUPCYTU3MOM,
10 CPAaBHEHUIO C KOHTPOJIbHOM Ipynmoi. Muaekc Maccel
TeJsa B 00erX Ipymiax CTaTHCTUYECKU He pa3Inyalicsi, HO
aH/IPOUIHOE OXKUPEHUE HAOII0/1aI0Ch JOCTOBEPHO Yalle
B IPYIINE MalMeHTOK ¢ TUPCYyTU3MoM (Tabnuma 1).

Tabnuya 1. Pesynbmamoi cpasHumenbHou OYenKku KIuHU4eCKUx u 20pMOHAIbHbIX NOKazameineu
8 epynne nayueHmox ¢ 2UpCymu3mMom U 8 KOHMPONbHOU 2pynne

IHoka3aresn IMauueHTHI KonTpoabHas rpynna p
UMT 23,5+4,7 22,3427 >0,05
OT/Ob 0,8+0,1 0,7+0,01 =0,01
00.Tc 2,4+1,1 1,8+0,5 =0,05
CcCcr 29,0+22,6 40,5£23,0 =0,04
HCA 14,0£11,0 5,0+£2,6 =0,001
CT 2,2+0,8 1,7+0,4 =0,007
Bio-T 52,7£17,9 40,8+10,3 =0,007

npumeuanue: p<0,05. 06.Tc — obwuii mecmocmepon, CCI-cmepoudcessviearowuii 2100YIuH,
HUCA-unoexc c60600nbIx anopoeeros, CT-c60000nbIE mecmocmepor, Bio-T —6uodocmynnwiti mecmocmepor,
Homa-IR — unoexc uncynunpesucmenmuocmu

[TanmeHTKN OCHOBHOM rpymnbl ObUIM pa3jielieHbl Ha JIBE
TPYIIIBI [0 CTENIEHH BBIPAKEHHOCTH TupcyTH3Ma: [ rpynmna
(8-16 6annoB no mkane Geppuman-I'anses) co cnadbbM
rupcytisMoM (n=50) u Il rpyrnma (17<6an10B) ¢ rupcyTH3-
MOM cpejHel u Tspkenol crenenu (n=33). [1pu cpaBHeHnN

JIBYyX TPYMI pa3jivuuus MO MOKa3aTeasM aHJPOTeHHBIX
MapkepoB ['A Mexly rpynnamu He BbisiBieHbl. OTMeva-
JIach JIMIIb TEHJCHLUS CHUXKEHUS. YPOBHA ICTPAANOIIA BO
II rpynmne. 3nauenus Homa-IR mexay rpynnamu He pas-
auyanuck (tabnuna 2).

Tabnuya 2.Cpagnumenvras oyenka 20pmMoHAIbHbIX Mapkepos [ A 6 epynnax
€ PA3IUYHOU CIENEHbIO BbIPANCEHHOCTIU SUPCYMUMA

I rpynna II rpynna
IMoka3arenn (rupcyTHOE YHCJIO - (rupcyTHOE YUCJIO - P
8-16 6ay10B, N=50) 17 > 6a710B, n=33)
HUMT kr/m? 23,1+4,3 242+52 >0,05
OT/OBb cm. 0,78+0,07 0,79+0,07 >0,05
00.Tc,(HMoI1B/11) 2,5+1,2 2,4+1,1 >0,05
CCT,(aMOb.11) 28,5+21,7 29,6+24,1 >0,05
HNCA 14,1+11,1 13,8+11,1 >0,05
CT 2,3+0,8 2,2+0,8 >0,05
Bio-T 53,0+18,2 52,4+17,8 >0,05
E, 45,3+£36,5 39,0+30,9 >0,05
Homa-IR 1,7+0,8 1,6+0,6 >0,05

KoppensiiinoHHBIM aHAJIM30M MTPOBEACHHBIM 110 [Tupcony
BBISIBUJIACH JIOCTOBEPHAS TOJIOKHUTEIbHASI KOPPEISILIMOHHAsT
CBSI3b MEX/y MHIEKCOM MacChl Tejla U TOPMOHAIBHBIMH
Mapkepamu A co BceMH TOpMOHAJIBHBIMU MapKepaMu
I'A, nanexcom nncynuapesuctenTHoctd (Homa-IR) 1 no-
CTOBEpHAas OTpULATeIbHAas KoppesiuonHas cBsa3b ¢ CCI.
KoppensiiinoHHOH CBSI3M MKy MHACKCOM MaccChl Teja U
THPCYTHBIM YHCIIOM, @ TaK)K€ YPOBHEM 3CTpPaJMojia He
BBISIBJICHO (Tabnuna 3).

© GMN

Bce manpeHTKy ¢ rupcyTH3MOM ObUTH pas/ielieHbl 110 TUITY
OXKUPEHHMS Ha JIBE TPYTIBL: | rpymma ¢ THHOWAHBIM OJKUpPe-
HueM - 55 nauueHTok u Il rpynna ¢ anapouiHbIM OKUpe-
HHUeM -28 ManueHToK. THIT pacroiIoKeHHs )KUPOBOH TKaHU
OITpeiesIsuT KOCBEHHO 110 BEJIMYMHE COOTHOLICHHS 00beMa
TaJINU K 00beMy OeJiep, I7ie THHOUAHBIM OXKUPEHUEM CUH-
Tanu Hanuuue uHaekca < 0,79, a augpouaeim - > 0,8. Y
MAlMEHTOK C aHJPOHUIHBIM OKHPEHUEM ObIJIO BBISIBICHO
JIOCTOBEPHOE TOBBIIICHHE BCEX TOPMOHAIBHBIX MapKe-
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poB I'A u nocroseproe cumwxkenue CCI, mo cpaBHEHHIO
C MaIMEeHTKaMU C THHOWUJHBIM OXHpEHHEM. BrIsBHIIach
TEH/ICHIUS TOBBIIICHUS MHACKCA MHCYIHHPE3UCTEHT-
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HOCTH, OOIIEr0 TeCTOCTEPOHA M ACTPaHoJa B IPyIIIE C
AHJIPOUTHBIM OXKUPEHHUEM, 10 CPABHECHHUIO C TPYIION C
TUHOUJHBIM OKUpeHHueM (Tabmnuma 4).

Tabauya 3. Pesynomamuvl Koppersiyuonnozo anausa no Ilupcomny
MeAHCOY UHOEKCOM MACChbl mend U OAHHbIMU KIUHUKO-TA00PAMOPHBIX UCCTIe008aHUlL

Iloka3aresn r p
00.Tc 0,166 =0,134
ccr -0,268 =0,014
HCA 0,301 =0,006
CT 0,232 =0,035
Bio-T 0,232 =0,035
E2 0,090 =0,521
Homa-IR 0,475 =0,001
I'upcyTHOE "MCIO 0,160 =0,150

Tabnuya 4.CpasHumenvbHast OYeHKa KIUHUYECKUX U 20PMOHATbHBIX Mapkepos I A
6 SPYNNAX NAYUEHMOK ¢ SUHOUOHBIM U BUCYEPATILHBIM OJCUPEHUEM

N OT/0B<0,79 OT/0B>08 R
(n =55) (n=28)

UMT 21,442,6 27,8+5,0 =0,01
06.Tc 2,4+1,2 2,5+1,1 >0,05
ccr 33,5425,2 20,0+12,1 =0,01
HCA 12,1410,0 17,7+12,0 =0,03

CT 2,108 2,5+0,6 =0,02
Bio-T 49,5+18,8 59,1+14,5 =0,02

E, 39,8+31,9 46+36,8 >0,05
Homa-IR 1,4+0,8 1,8+0,6 >0,05

HecMmotpst Ha orpaHHUYEHHBIE KOPPESIIUT MEXKLy BCEMHU
9HJIOKPHHHBIMH ITapaMeTPaMu U CTETIEHbIO OBOJIOCEHNS,
paccunTaHHBIE CBOOOIHBIN U OMOIOCTYITHBIN TECTOCTEPOH,
a TaKk)Ke MH/IEKC CBOOOIHBIX aHPOTEHOB SIBIISIOTCS Ooee
a/IeKBaTHBIMI MapKePaMH JUTsl OLIEHKH TUIIEPaHAPOTEHI3Ma
Y JKEHIINH C THPCYTU3MOM, YEM TOJIBKO ONIPEAEIEHHE PO-
cto azporeHos [ 14]. CBoOomHEIH TecTOCTepOH Hanbonee
pacupocTpaHeHHbIN Mapkep ['A, oHaKo ero onpeneaeHue
PYTHHHO BO3MO)KHO HE B KayKI0# Taboparopuu. «30JI0TEIM
CTaH/IapTOM» OIIPEEJIEHUsI CBOOOJHOTO TECTOCTEPOHA
SIBISIETCSI METOJI PABHOBECHOT'O THAJIN3a U MIPELUINTALNT
cynb(haTtoM aMMOHHS, OZHAKO 3TH METOIbI TPYIOEMKHE,
JIOPOTOCTOSIINE M TPEOYIOT BBICOKOH TEXHUYECKOHN KBa-
mudukammu. CyniecTBYIOIINE HA CETOAHALIHUI TEHb Me-
TOZBI MPSIMOTO OTIPEIETICHHUS] KOHLIEHTPALUK CBOOOAHOTO
TECTOCTEPOHA B KPOBU MMEIOT OIPaHUIECHHYIO [IEHHOCTb,
TaK Kak I10 Cel JIEHb He JAI0T JOCTOBEPHBIX PE3YIbTaTOB.
W3onmpoBaHHOE ONpeaeneHne 00IIero TeCTOCTEPOHA B
KPOBHU HE MOXKET SIBIIATHCS MapKepOM M30bITKA aHApore-
HOB. VI3BECTHO, YTO TECTOCTEPOH B IUIA3ME LUPKYIUPYET
B Tpex (opmax: CBOOOTHOMN, CBI3aHHON C albOyMHHOM,
B KOMIIJIEKCE CO CIEIM(UUECKUM CTEPOUICBSII3BIBIOIINM
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6emxoM. JImUTeNpHOE BpeMs CYUTAIIOCh, 9TO TOIBKO (paK-
1IUsI CBOOOIHOTO TECTOCTEPOHA MOKET B3aNMOJIEHCTBOBATh
C aHApPOTreHHBIMU penentopamu. Ha ceronHamHuil 1eHb
W3BECTHO, YTO aTbOyMHUH cla00 CBSA3BIBACT TECTOCTE-
POH, TIO3TOMY CBOOOJHBIA W CBA3aHHBIA C aTbOyMHUHOM
TECTOCTEPOH JIOCTYITHBI AJISI CBA3H C PELENTOPAaMH, T.€.
ABIAIOTCS OmomocTynHbIMA [5]. Tak Kak HET BO3MOXK-
HOCTH JTOCTOBEPHO M3MEPHTH OHOAOCTYITHYIO (PPaKIIHIO
TECTOCTEPOHA, HEKOTOPBIE MCCIIEIOBATENN IpPEAIaraoT
MaTeMaTHIeCKIE MOJIENTH IS OIIEHKH CBOOOIHOIO 1 OMo-
JOCTYITHOTO TE€CTOCTEPOHA. BBIYMCIEHHUS C MOMOIIBIO
9TOH MOJENH OCYIIECTBIAIOTCS (OPMYION ComeprKarien
3HAUCHHUsI OOILETO TECTOCTEPOHA, CTEPOUICBSA3BIBAIOIIE-
ro mobynmnHa U anpOymuHa. [To manasM Vermeulen A.
et al. [15] Bce momyueHHBIE TaHHBIE C MCIIOIB30BAHUEM
9TUX BBIUYMCIEHUH OBIIN NMPAKTUYECKH UACHTHYHBI U
JIOCTOBEPHO KOPPEIHPOBAIN C YPOBHSIMU CBOOOJHOTO U
OMOJIOrNYeCcKN aKTUBHOTO TECTOCTEPOHA, TOIyYEHHBIMH
C UCTIOJIb30BaHUEM METOJIOB PABHOBECHOTO JHAIH3a U
Macc-CIIeKTPOMETPHHU. B npecTaBIeHHOM KIMHUYIECKOM
HCCIIEZIOBAHHUH OBIIIH BBISIBJICHBI JOCTOBEPHOE MOBBIIIICHNE
WHJEKCAa CBOOOIHBIX aHAPOTEHOB, YPOBHSA CBOOOIHOTO
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U OMOIOCTYIHOTO TECTOCTEPOHA, a TAKKe JIOCTOBEPHOE
CHIDKCHHE YPOBHSI CTEPOUI-CBA3BIBAIOIIETO II00YIMHA Y
MAaIlMEHTOK C TUPCYTU3MOM, [0 CPABHEHHUIO C KOHTPOJIb-
Ho¥ rpynmoii. [To nureparypHsiM gaHHBIM [11] uHAEKC
CBOOOJTHBIX aHIPOT€HOB, PACCUNTAHHBII CBOOOIHBIN Te-
CTOCTEpOH U OMOAOCTYITHBIN TECTOCTEPOH ABISAIOTCS HaU-
OoJiee MpreMIIEMbIMU MapKePaMH IS OLIEHKU THPCY TH3Ma.
ITo nanueiM Eden et al. [9] mpu uccie0BaHUM KEHIIIUH
TOJIBKO C OJMrOaMeHopeel 6e3 OKUPEHUs U TUPCyTHU3Ma
BBISIBUJIOCH JTOCTOBEPHOE M3MEHEHHE MHJEKCa CBOOO/-
HBIX aHJPOTCHOB, YTO YKa3bIBAeT HAa aJIeKBAaTHOCTh ITHUX
pacyeToB jaxe IpHU olMroameHopee 6e3 rupcyruzma. B
JIUTEPaTypPHBIX HCTOYHUKAX HEOCTATOYHO JTAaHHBIX O CBA3U
MEKIy CTEIICHbIO THPCYTH3Ma M TOPMOHAIBHBIMU TTapamMe-
Tpamu I'A. B HameMm uccieqoBaHUN HaMH J0CTOBEPHBIX
pa3IMYui MeXy CPeTHHUMHU MOKA3aTeNIIMU HE BBISIBICHO
HU TI0 OTHOMY IapaMeTpy aHAPOTECHOB B 3aBHCHMOCTH
OT CcTerneHu rupcyTusma. [1o-BuauMomy, 3T0 MOKHO 00b-
SACHUTH TEM, YTO CTENEHb TUPCYTHU3MA OMpEIeAeTCs He
TOJIBKO TOBBINICHUEM YPOBHS aHIPOTEHOB B CHIBOPOTKE
KPOBH, HO U MOBBIIICHHEM UyBCTBUTEIBHOCTH aHIPOTE€H-
HBIX PELEeNTOPOB.

OsxupeHue sBIsSeTCs OJHUM U3 HanOoJee pacpoCTpaHeH-
HBIX XPOHMYECKUX 3a00JIeBaHH, KOTOPHIM B HACTOSIIEE
BpeMs CTpajaeT KaK[blii 4ETBEPTHIM KUTEJb HallEH
rtaHeTsl. V3BecTHa 3aBUCHUMOCTh OXKHPEHHs OT BO3pac-
Ta. Tak, pacCpOCTPaHEHHOCTh OKUPEHUS B IETCKOM BO3-
pacte MuHMManbHa - 10%, B IOHOIIECKOM BO3pacTe OHa
yBenmuuuBaeTcs 10 15-20%, B penpoyKTHBHOM BO3pacTe
coctaBiser 35-50% u B meHonay3se gocturaet 75% [13].
YacToTa 1 TKECTh CONPSHKEHHBIX C OKUPEHUEM HapyIle-
HUH 1 3a0071eBaHNH 3aBUCAT HE TOJIBKO OT CTENICHH OXKHU-
peHUsl, HO U OT OCOOCHHOCTEH pacIpe/esieHNs] KUPOBOK
TKaHHU B OpraHusMe. B opranmnsme 4yenoBeka OCHOBHBIMU
CTPYKTYPaMH, CIIOCOOHBIMU CHHTE3HPOBAaTh CTEPOHHBIC
TOPMOHBI, SBJISIOTCS HAAMOYSYHUKH U SUUHUKH. VICTOuHM-
KOM MPORyKIMHU TecTocTepoHa (60%) y JKEHIIUH ABIISIOTCS
HE TOJIBKO IMYHMKH M HAJ[TIOYEUHUKH, HO TAaKXKE U I1eUECHb,
CTpOMa BUCLIEPAJIbHOM U MOAKOKHOW KMPOBOM TKaHU U
BOJIOCSIHBIC (DOJLTHKYIIBI [4]. IMEIOTCS MHOTOUHCIICHHBIC
UCCIICIOBAHNUS, MTOCBSIIICHHbBIC BBISCHEHHIO B3aUMOCBSI3U
MEXIy Maccoi Tena, coaepxkanueM anaporeHoB u CCI.
[Ipu 5TOM HOCTOBEPHO MOKA3aHO, YTO Y MAIlMEHTOK C
CHHJIPOMOM TOMUKUCTO3HBIX andHukoB (CIIKS) u oxu-
penuem ypoBenb CCI' 3HaUUTENBHO HIKE TIO CPABHEHUIO
C KOHTPOJIbHOM T'PYIIION, UMEIOIIEH HOPMAJIbHYIO MacCy
tena [2,12]. ITo muenuto Cupisti S. et al. oxupenue y
narueHTok ¢ rupcytusmoM u CIIKS accommupyercs ¢
YBEJIIMYCHNEM KOHLIEHTPAMU OOIIEro TECTOCTEpOHA M
cHkeHneM KoHneHTparuu CCI, BciencTBue uero yse-
JIMYUBACTCSI CBOOOIHBIN U OMOMOCTYIHBIH TECTOCTEPOH
[8]. ITo HamuM TaHHBIM, HHAEKC MAacChl TEJIa KOPPETUpyeT
JIOCTOBEPHO MOJOXKHUTEIBHO C YPOBHEM T'OPMOHAJIBHBIX
MapKepoB FHIEPaHIPOreHU3Ma H OTPULIATEIBHO - C YPOB-
HEM CTEpOM/ICBSI3BIBAIOIIECTO MIOOYINHA. Y MAllMEHTOK C
a0ZIOMMHAJIBHBIM OXXHPEHHEM BBISBHJIOCH JOCTOBEPHOE
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MOBBIICHUE YPOBHSA TOPMOHAJIBHBIX MapKepPOB TMIIEPaH-
JporeHun3ma u gjoctoBepHoe cHkeHre CCI 1o cpaBHEHHIO
C MalMUCHTKaMH C THHOUJHBIM OKUPCHHUCM.

Taxum 06pa3om, pe3ybTaThl JAHHOTO UCCIIEI0BAHUS CBUTIC-
TENBbCTBYIOT O TOM, YTO Y AEBYIIIEK C TUPCYTU3MOM aHAPOUI-
HOE OXKMPEHUE MOXKET IIPUBECTH K OOJIee TSHKEIION rrurepaH-
JAPOr¢Huu C MOBbINICHUEM MHJICKCA CBOGOI[HI)IX AHAPOTCHOB,
CBOOO/THOTO ¥ OMOJIOCTYITHOIO TecTocTepoHa. Kak n3BecTHo,
O)KUPEHHE YaCTO COUYETACTCS C TAKUMH 3a00JICBaHUSIMH KaK
caxapuelii 1uadet 2 tuna (CIl 2 Tuma), apTepuanbHas TH-
MICPTCH3MSL, IUCITUITHICMUS, UIIIEMUYCCKast OOJIC3Hb CepILia.
[TpunsiB MpouIakTHUECKUE MEPBI 10 PEAYKIMU MAaCcChI Tella
MOXHO NPEAOTBPATHUTDE 3TU OCIIOKHCHUA.
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SUMMARY

CORRELATIONS BETWEEN CLINICAL SIGNS AND HORMONAL PARAMETERS
IN YOUNG WOMEN WITH HIRSUTISM

Kristesashvili J., Chanukvadze D.

1 Javakhishvili Thilisi State University, Department of Gynecology, Obstetrics and Reproductology, Medical faculty,
I Zhordania Institute of Human Reproduction, Tbilisi, Georgia

Hyperandrogenism is the pathological condition, which
clinical signs are “androgendependent dermopathies”
(seborrhea, acne, hirsutism, alopecia) and not in every
cases evidence with hyperandrogenemia. Free testoster-
one is the most frequent marker of hyperandrogenism, but
its determination routinely not feasible in all laboratories.
Therefore, some models for calculating free and bioavail-
able testosterone have been developed. In women the tes-
tosterone sources are not only ovaries and adrenal glands,
but also abdominal and peripheral fat. There are many
investigations to definite correlations between body mass
index, androgens and sex hormone binding globulin.

The aim of this study was to define the correlations be-
tween clinical, biochemical markers of hyperandrogenism
and body mass index, with regard of abdominal obesity in
young women with hirsutism.

83 female adolescents (14-20 year) with hirsutism and
20 female adolescents in control group were included. C-
peptide, estradiol, total testosterone, sex hormone binding
globulin (SHBG) were measured. Free androgen index

(FAI), free (cFT) and bioavailable (Bio-T) testosterone
were calculated. The levels of C-peptide and glucose
were used to compute Homa-IR (homeostasis model as-
sessment for insulin resistance).

There were detected significant high levels by all hormon-
al parameters of hyperandrogenism in women with hir-
sutism, than in control group. In patients with abdominal
obesity were also found significant high levels by all cal-
culated parameters of hyperandrogenism and significant
low level of steroid-bind globulin, than in patients with
central obesity. In two groups by hirsutism degree were
not detected any differences between androgen markers.

The findigs of this research suggest, that android obesity
in female adolescents with hirsutism can cause harder hy-
perandrogenism and elevate free androgen index, free and
bioavailable testosterone levels. The prophylactic reduc-
tion of body mass index may prevent complications.

Keywords: hyperandrogenism, hirsutism, visceral body-
fat, free androgen index.

PE3IOME

KOPPEJIALINU MEXAY KIMHUYECKUMHU U T'OPMOHAJIBHBIMHU ITOKA3ATEJISIMU
Y AEBYHIEK C TUPCYTU3MOM

KpucrecamBuin [:x.U., HanykBanze 1. H.

Tounucckuii cocyoapcmeenuvlii ynueepcumem um. M. /icasaxuweunu, meouyunckuil gpaxyivment,
oenapmamenm 2uHeKoN02Ul, aKkyuepcmea u penpooyKyuu,
Hnemumym penpooyrxyuu uenosexa um. M. JKopoanus, Tounucu, [ pysus

I'mnepannporenusm (I'A) npeacTasiseT coboit maToio-
THYECKOE COCTOSIHHIE, KOTOPOE KITMHUYECKH MTPOSIBIISCT-
s, TaK Ha3bIBAEMBIMH “‘aHJIPOT'C€H3aBUCUMBIMU JIEPMO-
natusamu’’ (cebopesi, akHe, THPCYTU3M, aJlONeIns) U He
BCer/1a NposIBIIsieTCA rUunepangporeHemMueii. CBoOOTHBII
TECTOCTEPOH HandoJsee pacpoCTPaHEHHBIH MapKep TH-
MEpPaHIPOreHU3Ma, OJTHAKO €ro OMpPEIeICeHNE PYTHHHO
BO3MOXHO HE B Kaxaoi mabopatopuu. IToatomy He-
KOTOpBIE HCCIIEIOBATEH PEUIaraloT MaTeMaTHIECKUe
MOJENH JUIsl OLEHKH CBOOOJHOTO M OMOJOCTYIHOTO
TECTOCTEpOHA. VICTOYHNKOM MPOIYKINHU TECTOCTEPOHA y
KCHIIUH SBIISIOTCS HE TOIBKO SMYHUKH U HAATIOYCUHH-
KU, HO M CTpOMa BUCLIEpaJIbHOU U MOJAKOKHOMN JKUPOBOU
TKaHH. IMEIOTCSI MHOTOUNCIICHHBIE UCCIIEJOBAHMUS, TI0-
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CBANLICHHBIC BBIAICHCHUIO B3dMMOCBA3U MCIKAY Maccou
TCJIa, COACPIKAHUCM B CbIBOPOTKC KPOBHU aHAPOTCHOB U
CTCPOUACBA3BIBAIOIICTO rn06meHa.

HGHBIO HCCIICAOBAHNA ABUIIOCH OIIPEACIICHUC KOPPCIANNN
MCKAY KIMHUYCCKUMHU, TOPMOHAJIbHBIMU MAPKEPAMU T'H-
nepanaporeHn3mMa 1 THACKCOM MACChI TCJ1d, a TAKIKE TUTIOM
OXUPCHUA Y MOJIOABIX JCBYHICK C TUPCYTU3MOM.

Knmandeckue v TopMOHaIbHBIC UCCIICIOBAHNUS IIPOBEICHBI
y 83 meBymek (14-197met) ¢ rupcytuzmom u 20 neBymiex
KOHTPONBHOH rpynmbl. Onpenernsiin ypoBHu: C-nientuaa,
ACTpaanoIa, O0IMIET0 TECTOCTEPOHA, CTEPOUICBSII3BIBAIO-
mero rmodymuHa (CCI') ¢ mopcyeToM WHAECKCa CBOOO-
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HbIX anzaporeHoB (MCA), cBOOOIHOTO U OHOJIOCTYITHOTO
(Bio-T) recrocrepona. 3nauenusi C-nentuia u TiIr0KO3bI
HaTOLIAaK OBbUIM MCIOJB30BaHbl Juisi pacyera Homa — IR
(MHEKC MHCYJIMHPE3UCTEHTHOCTH).

VY manmueHToK ¢ TMPCYTHU3MOM IO CPaBHEHMIO C KOH-
TPOJBHON IPYIION BRISABICHO JOCTOBEPHOE MOBHIIICHNE
BCEX TOPMOHAJBHBIX MapKepoOB I'HIIEpaHIPOTCHU3MA,
TaKUX Kak OOIIUH TeCTOCTEPOH, CBOOOIHBIN TECTOCTE-
POH, OMOJIOCTYIHBIN TECTOCTEPOH, HHIEKC CBOOOIHBIX
AQHJPOTCHOB M CTEPOUJCBSI3BIBAIONUN TIOOYIHH. Y
MAIUEHTOK C aHJPOUIHBIM 0)KMPEHHUEM 110 CPAaBHEHHUIO
C MallMeHTKaMU C THHOMJHBIM O0XXHPEHHEM OBIJIO BbI-
SBJICHO JTOCTOBEPHOE MOBBIIICHHE BCEX PACCUYUTAHHBIX
aHAPOTEHHBIX MapKepoB U JocToBepHoe cHikeHue CCT.
[Ipu cpaBHEHNHM BYX TPYIII 11O CTENIEHHU BBIPAXKEHHOCTU
TUPCYTH3MA Pa3Iudus MO MOKa3aTeNsIM aHIPOreHHBIX
MapkepoB I'A Mexay TpynmnamMu He BBISIBICHBI.

Pe3ynbTaThl JaHHOTO UCCIEIOBAHUS CBUIETEIbCTBYIOT
0 TOM, YTO y JAEBYIIEK C TUPCYTU3MOM aHAPOUIHOE
0KUPEHHE MOXKET MPUBECTU K OoJjiee TSKEIOW THure-
panaporeHuu ¢ noseimenuem MCA, cBob6oHOTO U OHO-
JIOCTYITHOT'O TecTOCTepoHa. [IpuHsB nmpoduiiakTuIecKue
MEpBI 10 PEAYKIIMU MACChl T€Ia MOXKHO MPEeI0TBPATUTD
9TU OCJIOKHEHUS.
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THE ROLE OF MULTISLICE SPIRAL COMPUTED TOMOGRAPHY
IN THE DIAGNOSIS AND MANAGEMENT OF ACUTE FACIAL TRAUMA
IN PATIENTS WITH MULTIPLE INJURIES

Nemsadze G., Urushadze O.

University Central Clinical Hospital after N. Kipshidze, Tbilisi, Georgia

The first data about maxillofacial surgery comes back
from VIII century BC. In Indian physician Sushrat’s
works are described different types of Rhinoplasty and
Otoplasty.

The Maxillofacial surgery especially developed during
World War I and World War II. The invention and develop-
ment of explosive weapons caused new types of craniofacial
bone fractures and extensive soft tissue injuries. Surgeons
were encouraged to establish innovative reconstruction
methods, tools and techniques [4].

Nowadays, acute facial trauma management is focused
on Open Reduction and Internal Fixation (OIF) of the
damaged anatomical fragments in all craniofacial areas
and, if necessary primary transplantation of bone and soft
tissue. It is important to mention, that complete primary
osteosynthesis significantly reduces the need for secondary
reconstruction [21,22].

The main causes of facial traumas are:

1. Motor-vehicle accidents

2. Unintentional injuries

3. Industrial accidents

4. Falls

5. War injuries - gunshot wounds and blast injuries.

Blunt and open facial traumas produce complex dam-
age, causing difficulties in an accurate diagnosis and
appropriate treatment interventions [9,19]. External nose
is the elevated structure on the face, therefore its bony-
cartilaginous base (skeleton) and surrounding soft tissues
are prone to injuries. Nasal Bone Fractures account for
40% of all facial traumas [2,16,17]. The nasal septum
supports the nose and provides free bilateral airflow.
Unfortunately, septum fractures are often missed, be-
cause life threatening injuries should be managed first
and sometimes there is not enough time to obtain septal
traumas. The inadequate management of these injuries
leads to post-traumatic deformation demanding second-
ary septoplasty [7,13,15].

Complete diagnosis of facial traumas is based on com-
bination of clinical examination and CT scan investiga-
tion. The first diagnostic step is detailed physical exam.
It is also important to obtain history of trauma, trauma
mechanism, past history of facial injuries, any previous
nose deformity or/and history of airway obstruction. CT
scan investigation provides with correct preoperative
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diagnosis and helps to plan management [6,12,15,18].
Multislice CT is much more informative in evaluation
of facial fractures than plain radiography [8]. MDCT
investigation needs short time and has high visibility of
slices (slice thickness - 0.65mm). 3D, MIP and standard
axial slices with Bone plus reconstruction are used for
data analysis. This helps to define exact place of fracture,
degree of fragment displacement and extension of sur-
rounding soft tissues injury. 3D and MIP reconstructions
provides surgeons with complete information about the
spatial location and type of injury, helping to plan ap-
propriate intervention.

During MDCT scanning attention should be paid to the
nasal septum. If sub mucosal hematoma is revealed, im-
mediate evacuation and drainage is indicated. Otherwise
there can develop such complications as septum necrosis
and perforation, after organization this can lead to sub-
perichondrial fibrosis with mucous membrane thickening
(latter can cause partial or complete airway obstruction)
[15-17].

On admission hemodynamically stable polytrauma patients
undergo CT investigation according to our polytrauma
protocol. Polytrauma protocol includes one-shot fast scan-
ning from scalp till upper third of the femoral bone. This
quick scanning determines life-threatening and less severe
injuries, including facial bones, soft tissues and paranasal
sinuses injuries. After facial bones fracture was diagnosed
with CT scan, primary rhinoplasy or reconstruction surgery
is recommended within 3-6 hours (before reactive swell-
ing starts).

Indications for the above mentioned interventions are:
[13,17,19]:

1. Wide displacement of Nasal-septal bone fragments;

2. Nasal pyramid deviation that exceeds one half of the
width of the nasion;

3. Caudal portion fracture of septum with dislocation;

4. Septum penetrating fracture;

5. Deformation after closed nasal reduction.

Open rhinoseptoplasty has some technical advantages:
precise intraoperative diagnosis, direct visualization
and suturing. If CT has revealed nasal septum fracture,
primary open rhinoseptoplasty includes wide dislocated
structures, sub mucous resection of quadrangle-shaped
cartilage, vomer and perpendicular cribriform plate (pic.
1-3) [14,17,20,22].
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Pic. 1. Clinical case 1. 17 years old male; Nasal prominence penetrating fracture (Type IV [14]);
nasal pyramid deviation that exceeds one half the width of the nasion, nasal penetrating fracture.
Fracture was diagnosed 4 hours after trauma. After CT visualization primary open rhinoseptoplasty was performed

Pic. 2. Patient after 6 months. Nasal pyramid and esthetic lines of dorsum are stabilized.
Free bilateral breathing (nasal cavity free)

Pic. 3. CT scan. (Upper row) axial cut- section slices, (second row) 3D reconstruction on the level of nasal tip, nasion
and rhynion; wide displacement of fragments of nasal-septal complex with airway obstruction is visible.
(lower two rows) Images 6 months after primary reconstruction
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Facial trauma management starts with ABC principles
(airway, breathing and circulation). In hemodynamically
stable patient, it is important to assess the general condition,
detect life-threatening injuries by CT scan and at the same
time, evaluate damaged facial areas [10]. Nowadays, CT
scan is prior to all other investigations in the diagnosis of
facial bones fracture and extension of soft tissue damage
[14,15]. In 64 patients front and lateral craniography was
performed, traumatic injuries of facial bones had been
revealed only in 18 cases. But it was not possibility to as-
sess degree of dislocation or plan the surgical treatment.
Same 64 patients underwent CT scan, in 62 (96, 8%) cases
different types of injuries were revealed, including exact
localization of all existed fractures, fragments dislocation
range, soft tissue damages and the status of Para nasal
sinuses. 3D and MIP reconstructions were analyzed. Ac-
cording to radiologist’s recommendations, prospectively
the requirement for surgical interventions, its capacities and
methods were determined. In one case (1,56%) evaluation
of inferior orbital wall fracture size was problematic due to
its small sickness and several fragments. In the second case
the patient had canister shot wound. There were multiple
foreign body shades at the facial bones and soft tissues
projection, making difficult to do precise measurements.
However proper analysis of bones and sinuses injures had
been performed.

Our study revealed solitary (one bone) fracture in 33 pa-
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tients (55,5%); 31 (49,5%) patients had simultaneously
several bones fractures. According to the localization facial
bone fractures are as follows:

- nose 44%,;

- orbits 33%, (pic. 7);

- maxilla 29%, (pic. 4);

- mandibula 25%;

- zygomaticus 24%;

- Le Fort fraction 17 %, (pic 5,6);

- Frontal sinus 7%.

Pic.4. Fragmented mandibular fracture. 3D reconstruction.
Mandibular fracture with fragment dislocation is evident

Pic. 6. The same patient; Multiple facial bone fractures, Le Fort, type III; axial slices, standard and bone+ window
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Pic. 7. Male patient with multiple gunshot wounds. On the left side of the face there are multiple
high density metal foreign bodies (shrapnel); Inferior wall fracture; inside the orbit
and maxillary sinus multiple metal and bony fragments are seen
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Fig. Distribution of facial bone fractures localisation and number

ABC

GCS

NEN

Intubation

CXR, FAST
T/A,HR, Bleeding

e AN

Non-stable; no free Stable
Non-stable; free fluid
fluid by US
by US
Stabilization
A4
. . CT with
Pericardiotomy; thoracotomy; lapratomy
polytrauma
protocol

Scheme. Optimal visualization algorithm for facial bones and surrounding soft tissue injuries in polytrauma patients

Based on CT data and history of disease the sensitivity According to the study results indications and contrain-
of the method was 98%, specificity - 97%, and accuracy dication for CT investigation in polytrauma patient with
- 98%. facial injuries were established. While comparing the data
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obtained by Multislice Spiral CT with other radiology
methods, optimal visualization algorithm for facial bones
and surrounding soft tissue injuries in polytrauma patients
was claborated (scheme).

CT examination is the integrated part of the management
of polytrauma patients and follows the successful manage-
ment and maintenance of respiration and perfusion step by
step. CT, especially single- and double-detector, is becom-
ing important diagnostic tool in the early management of
severe trauma patients. MDCT - (multislice computed
tomography) has improved the radiology assessment in
emergency cases. Compared to the single-detector CT,
MDCT needs less scanning time, offers better coverage,
capacity and spatial resolution. Prolonged scanning time
and, as a result, delayed resuscitation limits wide use of
CT in polytrauma patient’s management. Ptak et all resent’s
research showed, that compared to the single-detector CT,
MDCT is faster study, which shortens the time from 15 fac-
tors to 3. MDCT investigation gives valuable information
about head, face, neck, chest, abdomen and back with single
imaging and we can safely skip the segmental scanning.
It also helps to avoid unnecessary irradiation from less
informative plain x-ray craniography, and reduces patient’s
and hospital’s expenses.

The most valuable advantage of MDCT scan is that, obtained
data can be processed, it offers databases diversity, different
size slices and intervals suitable for secondary reconstruc-
tion. 16 and 64 MDCT trauma protocol, which is used in all
hemodynamically stable patients, allows evaluation of cranial
bones, paranasal sinuses, and soft tissues, simultaneously with
the information from other parts of body (brain, spine, thorax,
abdominal and pelvic organs), with one-shot detailed scan.
On the basis of our study, we prepared the algorithm, which
combines both: the best visualization quality and the shortest
reconstruction time. Detailed investigation of facial bones,
while using this protocol offers best secondary reconstruction
images in 3D and multiplanar reconstruction.

Visualization of facial bones and Para nasal sinuses injuries
is very important part in the management of polytrauma
patients. It is difficult to make clinical assessment of
polytrauma patient, because majority are unconscious
and on mechanical ventilation. The study results shows,
that our MDCT polytrauma protocol detected all more or
less significant facial bones injuries, except two cases: we
couldn’t detect precise size of inferior orbital wall fracture
in one case and provide measurements between dislocated
fragments due to metal foreign body artifacts in second. Our
study results correspond to results of all recent studies.

Outcomes of this study, impacts use of CT scan in the
emergency department of Acad. N. Kipshidze Central
University Clinic. It helps to diagnose injuries in the short-
est available time, plan correct management and reduce
complication rates.
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SUMMARY

THE ROLE OF MULTISLICE SPIRAL COMPUT-
ED TOMOGRAPHY IN THE DIAGNOSIS AND
MANAGEMENT OF ACUTE FACIAL TRAUMA IN
PATIENTS WITH MULTIPLE INJURIES

Nemsadze G., Urushadze O.

University Central Clinical Hospital after N. Kipshidze,
Tbilisi, Georgia

Using of mutislice spiral CT as first line examination
for the diagnosis of Acute Facial trauma in the setting of
Polytrauma reduces both: valuable time and cost of pa-
tient treatment. After a brief clinical examination, MDCT
was performed depending on the area of injury, using a
slice thickness of 0.65 mm. The obtained data were ana-
lyzed using 3D, MIP and Standard axial with Bone recon-
struction protocols. 64 polytrauma patients were evalu-
ated with both Anterior and Lateral craniography (plain
skull X ray: AP and Lateral) and Multi Slice CT. Cran-
iography detected only 18 cases of traumatic injuries of
facial bones, but exact range of dislocation and accurate
management plan could not be established. In the same 64
cases, Multislice CT revealed localization of all existed
fractures, range of fragment dislocation, soft tissue dam-
age and status of Paranasal sinus in 62 cases (96.8%). In
two cases MS CT missed the facial fracture, in one case
the examination was complicated because of bone thin-
ness and numerous fracture fragments, in another mul-
tiple foreign body artifacts complicated the investigation.
The study results show that, CT investigation based on
our MDCT polytrauma protocol, detects all more or less
serious facial bone injuries.

Keywords: mutislice spiral CT, facial bone injuries.
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POJIb MHOI'OCJIOMHOM CIIUPAJIBHON KOM-
NBIOTEPHON TOMOI'PA®UM B JTUATHOCTHUKE
M JIEYEHUHM OCTPOM JIMIIEBON TPABMBI Y
MAIIMEHTOB C ITOJINTPABMOM

Hemcanse I.111., Ypymaaze O.I1.

Llenmpanvuas ynusepcumemckas kaunuka um. H. Kun-
wuoze, Tounucu, I'pysus

Hcnonb3zoBaHue MyabTHIETEKTOPHON CHUPAJIbHON KOM-
nerotepHoit Tomorpaduu (MIAKT), kak mepBoro psga
WCCIIEN0BAHNS IJIs TUATHOCTUKH OCTPOH JIMIIEBOM TPaBMbI
IPH [TOJIUTPABME, CHIKAET CTOMMOCTB M YMEHBIIIAET BPEMsI
nedeHus nanueHTa. Ilocine KIMHIYECKOTo NCCIe0BaHNS
y TeMOJMHAMUYecKH cTa0mIpHBIX O00ompHBIX M/IKT mpo-
BOAMIIOCH MO MTPOTOKOJTY MOJTUTPABMBI C UCTIOIb30BAHUEM
CBEPXTOHKHX cpe30B (TommuHa cpesa 0,6 mm). [Tomyden-
HBIE JAHHBIE aHAIM3HPOBAIHCEH ¢ momornisio 3D, MIP u
CTaHAAPTHOTO aKCHAJIILHOT'O TIPOTOKOJIA C KOCTHOH PEKOH-
CTPYKIMEH. 64 TanueHTa ¢ MOJUTPAaBMON 0OCIIeTOBAHBI
C TIOMOIIBIO TIEpeAHEH U JaTepaitbHON KpaHHOTpapuu U
MJKT. Kparnorpadus 3apuxcupoaa Toabpko 18 ciydaes
TPaBMATHYECKOTO MTOBPEXKICHUSI JINLIEBBIX KOCTEH, O/THAKO,
OTIpE/IEINTh TOYHBIN yPOBEHb JIOKAJIN3ALUHU HEperoMa
HE yZaJIoCh, YTO HE MO3BOIMIIO HAMETUTH XHUPYPTHIECKYTO
TakTUKy JieueHus. M/IKT uccrnenoBanust onpenenuim jo-
KaJIM3aIMI0 BCEX MMEIOLINXCS TIEPEIOMOB, HAIPaBICHUE
JWCIIOKAIMU (D)ParMEHTOB, TIOBPEKACHNE MATKUX TKaHEH U
COCTOSIHHE TTapaHa3aIbHbIX CHHYCOB Yy 62 (96,8%) 60NbHBIX.
V2 6ompubix nanabie MJIKT okasamuicek HeoctoBepHbIMEI. B
OJIHOM CJTyJae BBU/Ly MHOXKECTBEHHBIX TOHKIX (DparMeHTOB
CIIOMaHHOM OpOHUTAITFHON KOCTH HE YAAJI0Ch TOYHO OIpese-
JIATH pa3Mep AedeKTa, a B APYToM - apTeaKThI IPETSITCTBO-
BaJIM TOYHOMY M3MEPEHNIO Je(heKTa KOCTH M3-3a HAJINYHS
MHOKECTBEHHBIX HHOPOHBIX TeJT (OTHECTPEIIbHOE PAaHEHNE
npo0sto). MiccmenoBanmst mokazaii, uto MIKT ¢ ncmomns3o-
BaHHMEM IPOTOKOJIA [TOJIUTPABMBI BBISIBIISIET IPAKTHIECKHU BCE
JIETKUE U TSKETbIE IOBPEXKICHNS JIULIA.
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MHOTI'OCJIOMHASI CHUPAJIBHASI KOMITBIOTEPHASI TOMOI'PA®USI B TUATHOCTHUKE
HOBPEXJIEHU MIO3BOHOYHOI'O CTOJIBA Y HAIIMEHTOB C HOJUTPABMOM

Hemcanze IL11., JlanuamBuau 3.M., Ypymanze O.I1., Touanze I.D.

Lenmpanvnas ynusepcumemckas kaunuka um. H. Kunwuosze, Tounucu, I pysus

[oBpesxeHre TO3BOHOYHNKA M CITUHHOTO MO3Ta Y Talln-
€HTOB C TIOJINTPABMOM SBISAETCS OMHOW M3 aKTyalbHBIX
po6IIeM, TIOCKOIBKY YPOBCHb MHBATMAN3AIINH 1 JIETANb-
HOCTH, BEI3BAHHBIA JTAHHOM MATOJIOTHEH JIOBOJIFHO BBICOK
[2,10]. TTo mamaeiM BO3 konmdecTBO TpaBMATHYECKUX
MTOBpEXKICHUH B MHpe gocTuraeT 30 MUJUTHOHOB B TOI,
50% G0IBHBIX TOrNOAXOT 10 TocTain3auu. KoamyectBo
OCTPBIX CIIMHAIBHBIX TPABM 32 TIOCIICAHAE 5 JIET YBEITNIH-
JI0Ch B 2,6 pa3 ¥ Ha CETONHSAIIHNHN IEHb COCTABIACT TPETh
BCEX CITMHANBHBIX MATOJOTH, TaK UTO JaHHAs TpolieMa
0CTaeTcs MO-TIPEKHEMY aKTyallbHOH [3].

VY 42% manueHToB ¢ TPaBMO MO3BOHOYHIKA MMEET MECTO
moBpeXkAeHNe cmHHOTO Mo3ra [13]. U3 mHux 85% BHI-
SIBISTFOTCST HETIOCPEACTBEHHO BO BpeMsl TpaBMbl, a 5-10%
B TOCcTTpaBMaTHueckoMm mnepuone [8,14]. AnarHocTuka
MOBPEX/ICHUN CIMHHOTO MO3Ta B JIOOOM M3 MEPHOOB
TpaBMBI UMeeT OOJBIOE 3HAYCHHE, HO 0codast ponb el
MIPUHA/UISKUT PU BBISIBICHUH B OCTPOM TIEPUO/IC.
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Jlmarsoctika TpaBM IMO3BOHOYHHMKA OCHOBAaHA Ha KJIMHH-
YEeCKHX M PAANOIOTHIECKUX MeToax oocnenosanus. [1o-
CJICTHHAIN UTPAeT 0COOYIO POITb MPH THATHOCTHKE KaK TPaB-
MaTHYECKUX, TaK ¥ UHBIX TTOJHOPTAHHBIX MTOBPEXKICHHH.
Heocnopumo, 4To 3a110rom ycnexa COBpeEMEHHON KITMHUKH
SBJIICTCSI BHEIPEHHNE HOBEHIIIMX METO/IOB BU3yalIN3allvy,
OCHOBAHHBIX Ha COBPEMEHHBIX TEXHOJIOTUSX.

BonbImmm 10CTIKEHNEM MTOCIIEIHNX JIET CIETyeT CINTaTh
CO3/1aHNE MHOTOCJIOWHON CIIMPaJIbHON KOMIIBIOTEPHOU TO-
Morpadun, KOTopast XapaKTeph3yeTcs BBICOKOH pa3perIaro-
e cmocoOHOCTRIO, UMEET BOSMOKHOCTH TPEXMEPHOU
PEKOHCTPYKIIMH BBICOKOTO KadecTBa, YeM OOECIICUMBACT
MIPOCTPAHCTBEHHOE N3YIEHHE MATOIOTHIECKOTO ITpoIiecca
[5-7.9]. YHUKaTBHOM BO3MOKHOCTHIO BU3YaJIH3aIIAH CIIHH-
HOTO MO3Ta 00JIa/TaeT MarHUTHO-PE30HAHCHAS TOMOTpadus
[1,11]. OcobeHHO ceayeT OTMETHTH, YTO COBEPIICHCTBO-
BaHME TMArHOCTUIECKNX METOJIOB SIBIISIETCSI OCHOBOMH ISt
BBIOOpa (P (PEKTUBHBIX IMyTEH M COKpAIIEHUS BPEMEHHU
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neuenus. [Tomumo 9TOr0, UCIOJIB30BaHUC COBPEMCHHBIX
METOAOB JUAIrHOCTUKU MO3BOJIACT COKpAaTUTh 1O MUHHU-
MyMa BO3HMKHOBCHHC MOCTOINCPALINOHHBIX OCJIO)KHEHU I
U CHU3UTHb CTOUMOCTD JICUCHMUA.

Ilenpro JaHHOTO HCCIEIOBaHMS SIBUIACH OLIEHKA JUArHO-
cTHYeCKON 3((HEKTUBHOCTH MHOTOCIONHON CIIUpaIbHOM
KOMITBIOTEPHON TOMOTpa(Mu B JUArHOCTUKE TIOBPEIKICHUI
MO3BOHOYHOTO CTOJIOA y MAI[EHTOB C MOJIUTPABMOM.

Juist 1oCTHXKEHUs 11e7M ObLIM MTOCTaBJICHBI CIEAYIOIIUE
KOHKDETHBIC 3a/1auH:

- COBEpLICHCTBOBAaHHUE METOJMKH MHOTOCIOWHOHN crHu-
paJIbHOIl KOMITBIOTEPHOW TOMOTpa(uu MpH MOJUTPABME C
Y4E€TOM KJIMHHUKO-PEHTI€HOJOTHYECKUX AAHHBIX U JIOKa-
JIA3a1UU TOBPEXKICHU;

- OTpECIICHUE PATUOIOTHICCKUX MU DepeHITHATBHO-
JMTIHOCTUUYECKUX KPUTEPUEB ULl IOIUTPaBMbl. M3yueHue Bo3-

MOKHOCTEN MHOTOCJIONHOM CITMPaJIbHOM KOMIIBIOTEPHOM TOMO-
rpauy, TIOKa3aHUi ¥ MPOTHBOIIOKA3aHHI K €€ MPOBE/ICHHUIO.

Marepuan u meroabl. Hamu sMmnupuuecku npoaHaiu-
3UPOBaHBI 3aKIIOUCHUS HccieqoBanuii 200 mamueHToB
C MOJUTPaBMOU. Y HUcCleayeMbIX OOJBHBIX IEPEIOMBI
IMMO3BOHOYHHUKA Pa3IMYHOTO BUAA U JIOKAJIU3allUN 6bIJ'II/I
BbISIBIICHBI y 92 (46%) manueHToB BO BCEX BO3PACTHBIX
rpyIiax; Bo3pact kojedascs B npejenax or 16 no 72 ner
(cpennuii Bo3pact - 52 roia), U3 HUX U30JUPOBAHHAS TPaB-
Ma oTMevanack y 9 (4,5%) nanueHToB, monurpasma —y 83
(41,5%). ConurapHoe OBpEkICHUE TO3BOHOYHOTO CTOI0a
otmeuanoch B 30 (32,6%) cioydasx, IOBpeXACHUS pa3inuy-
HOM nokanuzanuu u tuna - B 54 (58,6%) cnydasx.

Ha ocHoBanmy aHai3a JaHHBIX HAIIETO NCCIIEA0BAHNS TTOKa3a-
HUS K TIPOBE/ICHHIO CIIMPAJIbHON KOMITHEOTEPHON ToMOrpadru
ObLTH OTperiesIeHbI CIETYIOIINM AITOPUTMOM (CXeMa).

GCS>13
- [JanmeHnT He MOXET MOBEPHYTH ILICIO BIPABO U
BJIEBO Ha 45 rpaaycoB (eciam MO OICHKE Bpada Ipo-
M3BEICHNE YKA3aHHOTO JBIDKCHHs O€3011acHO)
- JIBWKeHME IIeH MPEeICTABISIET ONACHOCTh JUIS II0-
BPEXKIICHUS
- bomp nerkoii creneHW B Hiee M MO3BOHOYHOM
cronbe
- Bospact 65 nmeT u BbIIIE C BRICOKIM PHCKOM TIO-
BPEXJICHUS: IEIIEXO0/], BOAUTENb, MACCAXKHP; MaIeHHIE
¢ BBICOTBI >1 MeTpa WM 5 CTyleHEK, TpaBMa Hbl-
PSUTBILIKA, aBTOTPAHCIIOPTHOE INTPOKCIIECTBHE C Bpa-
IIATEIbHBIM JIBXKEHHEM ITOCTPAABIIETO, BHINAICHHE
U3 TPAHCIIOPTHOTO CPE/ICTBA
- [lomyuenne neranbHON WMHpOpMAaIUK HEOOXOTMMO B
KpaTyailiie CpOKH

GCS<13
- [Tarmment wHTYOHMpOBaH
- 300paxeHne peHTTeHOBCKOHN IIEHKH HEKadeCTBEHHOE
110 TEXHWYECKUM NPUYMHAM WIN HE JAaeT WHPOPMaLuH
0 KJIMHHYECKH IT0JI03PEBAEMOM TTOBPEKICHUH
- [Ipn kauecTBeHHOM X-ray HW300paKCHUH OCTACTCS
KIIMHUYECKOE MO/I03PEHNE Ha TOBPEXKICHUE
- [Tanimenty npoBoautest CT ckaHMpOBaHUE M3-32 MHO-
KECTBEHHBIX TTOBPEXKICHUH

Cxema. Tloxazanus k npogedeHuIo cnupanbHol KOMIbLIOMEPHOU momMozpaguu

Ha nanrem Marepuasie HanOoJiee 9acTbIMH IPHYUHAME pa3-
BUTHS TPaBMbI II03BOHOYHHKA OBUTH aBTOTPAHCIIOPTHBIE TIPO-
ncmectBHs - 56 (60,86%), manenwe ¢ BEICOTHI - 27 (29,36%),
B 5 (5,43%) ciyuasix oTMeuanach T.H. TpaBMa HBIPSUIBIINKA,
B 3 (3,26%) ciy4asix - OTHECTPENIbHOE PAHEHHE U B OJJHOM

(1,08%) - mpowm3BozicTBeHHAsI TpaBMa. [ [0sICHUUHBIE TTO3BOHKH
OBLTH TOBPEXKICHBI B 51 citydae, rpyaHbIe - B 39, melHbIe - B
28 cirygasix. KommaecTBeHHOE pactipeieNieH e IPUIHH TPaB-
MBI [IPH TIOBPEKACHHH PA3IMYHBIX OTIETIOB IO3BOHOYHOTO
cTos0a TpecTaBIeHo Ha TpaduKe.
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I'paghuk. Konuuecmsennoe pacnpedenenue npuyur mpasmbvl npu NOBPENCOCHUU PA3TULHBIX 0MOEN08 NO360HOUHO20
cmonba: 1 - nadenue ¢ geicomsl, 2 - agmompanchopmuoe npoucuiecmsue, 3 - 02HeCmpenbHoe paHeHue,
4 - mpaema HeIpATLWUKA, 5 - NPOU3BOOCMBEHHAS MPABMA
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Knunuueckas KapTHHA OMpPEISIsIach TSHKECTHIO U JIO-
Kajuzanueil TpaBmMbl. OmnpeseneHne HEBPOJIOTrHYECKOTO
cratyca ObUIO HEBO3MOXKHO y OOJIBHBIX, HAXOISIIMXCS
B OCCCO3HATCIILHOM COCTOSHHM HJIM Ha MCKYCCTBCHHOM
BCHTUJISIIIUU JICTKUX. Yy 60J'II)HBIX, HaxoA1uxcs B CO3Ha-
HUH, OTMECYAITUCH CIICAYIOIINE KAIOObI: B CIy4ae TPaBMbI
LICHHOTO OT/IeNa NO3BOHOYHUKA: JIOKaIbHas O0JIb B 1Iee,
nuHorga ¢ prannauﬂeﬁ B 3aTBIJIOK, BEPXHHUEC KOHCUHOCTH,
MEKJIOMATOYHOE MPOCTPAHCTBO, TAKXKEC OTPAHHUUYCHHUC
TMOABUKHOCTHU, HAIPSIKECHUEC IIEHHBIX MBIIII, OTMCYAJIOCh
BBIHY>KICHHOC IMOJIOKCHUC. I/IHOF}]a IMaIUEHTHI OTMEYaJIn
OlyIIeHue “yapa TOKOM”, 3aTpy/IHEHHUE B TIIOTAHUH U JIbI-
XaHUU. HpI/I CIIUHAJIBHOM IIOKE OTMCYAINCh TCTPAIJICTUA
¢ aToHHUeH, apeduiekcueil, HapyeHne YyBCTBUTEIbHOCTH
[0 TPOBOJHHUKOBOMY THITy M OCTpasi 3aJcp>KKa MOYCH-
CITyCKaHHUS.

[Ipy moBpeXJeHUHU TPyJHOrO OTAeNa MO3BOHOYHUKA
KJIMHUYECKasl KapTHHA OINPE/eNsiack YPOBHEM M TUIIOM
noBpexieHus1. KanoObl B OCHOBHOM ObUIH PEICTABIICHBI
0O0JIBIO JIOKAJILHOTO XapaKTepa, HOI/IA C Uppainalueii mo
XOJy MeKpeOepHBIX HEPBOB, a TAKXKE OIPAHUYECHHEM T10]1-
BIKHOCTH M HAPYIIEHHEM UyBCTBUTENBHOCTH. B ciydasx
CHHMHAJIBHOTO IIOKa OTMEYaJioCh MCUYE3HOBEHHE peduiek-
COB, HapylIeHWE YyBCTBUTEIBHOCTH M OCTpast 3aJiepikKKa
MOYEHCITyCKaHUSI.

Hepponoruueckuil craryc npu NOBPEXKACHUSIX IIO-
SICHUYHOTO OTJ/ejIa MO3BOHOYHUKA OBbLT 00YCIIOBJICH

MEJTUIIMHCKUE HOBOCTHU I'PY3HUU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

TSIKECTHIO U YPOBHEM TPaBMbI: IOBPEXKAECHUE KOHYCA
cnuHHOIro Mo3ra (Ha ypoHe L1-L2 mo3BOHKOB) BBI-
SBJISLIIOCH BSUJIBIM I1apE€30M COOTBETCTBYIOLIEH I'pyll-
MBI MBI (B OCHOBHOM AMCTAJIbHONW YaCTHU HMXKHUX
KOHEYHOCTEH), OCTPOH 3a7epKKOI MOUEHCITyCKaHNUs,
napajgoKCaJbHOU UIIyPUEH U HCTUHHBIM HEAEPIKAHU-
eM nedekanuu, HapylUIEHHEM YYBCTBUTEJIHHOCTH B
HWOKHUX KOHEUHOCTSIX M maxoBoit obnactu. [Ipu no-
BPEXKJECHUU KOPEUIKOB KOHCKOTO XBOCTAa OTMEYaJIUCh
HUKHsS BsiJIas Iapalierus, NapecTe3uu U aHeCcTe3us
HIKHUX KOHCYHOCTCH U MaxoBoi 0071aCTH, HAPYIICHHE
(GyHKIMHM OpTaHOB MaJIOro Ta3a pa3jIM4yHoro tuma. B
psiae ciydaeB >kano0bl OTPAaHUYMBAIUCH JTOKAIBHON
00JIbI0 C Mppaaranuell B HUKHUE KOHEUYHOCTH.

[ToBpexieHns M03BOHOYHMKA OBLTH Pa3/ieNeHbI Ha “Majbie”
u “Oonplne”. B iepByto rpynity Obuii 00beIMHEHBI ITepe-
JIOMBI 3aJTHUX CTPYKTYP (IYXKKH ¥ OTPOCTKH) MO3BOHKOB.
IToBpeskaeHus: BTOPOU IPyIIIbL, B CBOIO OUYEPE/lb, COCTOSIN
U3 4 OCHOBHBIX KaTeropHil COIIacHO Kiaccu(UKaIUH,
npeayoxenHoi F. Denis 1984 [uut. mo 2]: ockoab4aThIit
[IepeIOM, KOMIIPECCUOHHBIN NE€PEJIOM, TOPU30HTAIbHBIN
MIepeIioM U TepesIOM-BbIBUX. YKa3aHHasl KJIaCCU(PHUKAIMS
IpeUIokeHa 1 BceX MO3BOHKOB, kpome C-1 u C-2 u
MOJHOCTHIO 0TOOPaXKAeT CTAOMIBLHOCTh-HECTAOUIBHOCTh
MO3BOHOYHHKA.

Cxemarnueckoe n3o0pakenue knaccudukanun no F. Denis
IpezcTaBiIeHo B Tabiuue 1.

Tabnuya 1. Cxemamuueckoe uzobpadicenue xiaccuguxayuu no F. Denis

IoBpe:xaeHHbIN 0T
Tun nepesioma - - - Cocrosinue
nepeIHuu CpeaHHuu 3aHUI
KOMIIPECCUOHHBIN + - - crabuipHOE
OCKOJIBYATBIN + + - HecTaOMITbHOC
TOPU30HTAIBHBII + + + HecTabuIbHOE
IIEPEIIOM-BBIBUX + + + HeCTaOWIbHOE

HpI/I TPaBMAaTHICCKOM MMOBPEKACHUU ITIO3BOHOYHOI'O cTonba
06paman001, BHHMAHHC HAa YPOBCHb U BUI NOBPCIKACHUSA.

Pacnpez[eneHI/Ie NMarueHTOB B 3aBUCUMOCTHU OT YPOBHA U
TUIIA TPaBMBbI ITPEACTABJICHO B Ta6J'II/I]_[€ 2.

Tabnuya 2. Pacnpedenenue nayuenmos 8 3a8UcumMocmu Om yposHs u munda mpasmbol

HoBpexaenus Tumnsl noBpexIeHus C Th L Bcero
KOMIIPECCUOHHBII 5 21 6 32
OCKOJIBYAThIN 3 13 9 25
OosbINye -
TOPHU30HTAIBHBIN 2 4 9 15
I1€PEIIOM-BBIBUX 8 7 3 18
[epesioM JIy>KKH MO3BOHKA 8 6 4 18
MaJble MIEPEJIOM OCTHCTOTO OTPOCTKA 11 49 3 63
TIEPEJIOM ITOTIEPEYHOTO OTPOCTKA 7 28 78 113
Bceero 44 128 112 284

BceM nmamnueHnTam npoBoaniach 0030pHasi pEHTIeHO-
rpadus B ABYX NPOCKIUIX, a B pAae caydaes (n=23)
- mpunenbHas peaTreHorpadus. Cnorauiaorpadus
JlaBaja BO3MOXXHOCTb BBISIBUTH Je(OpMalHI0 OCH
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ITO3BOHOYHHKA, CMCIICHNEC U BBIBUX ITO3BOHKOB,
ONMpeaAcCIUTh Pa3JIMYHBIC THUIIBI IE€pEIioMa TCI, a
B paAxe ciydacB, AYXKEK MU OTPOCTKOB MMO3BOHKOB

(puc. 1).
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Puc. 1. Penmeenogckutl CHUMOK, 1AMepaibHAsl NPOEKYUsL.
Buoen nepenom mena nossonxa (a). Axcuanvnoe KT na
C-5 yposue. Onpeoensiemcs ockonvuamslii nepeiom C-5
NO360HKA CO CMeujenuem O0CKOIKO8, Nospedcoenue Me-
arcocmucmulx cycmagos na yposwe C5/C6. ockonvuamolil

Pe3yabTaThl W HX 00Cy:kmeHHe. J[MarHocTudeckKue
ONIMOKM MMEJIM MECTO B OCHOBHOM IIPH MOBPEKIC-
Huu C1-C2, C6-C7 mO3BOHKOB M 3aJHUX CTPYKTYP
MO3BOHOYHHUKA. [IpU OCKOJIBYATHIX MEpesioMax ObLIO
HEBO3MOXKHO OMPEIACIUTh HalUuue PParMeHTOB MPHU
X CMCIICHHUH B MOJIOCTh MO3BOHOYHOTO KaHaja.

Ilenpro npoBeJeHUSI CIUPANBHON KOMIBIOTEPHOU
ToMorpaduu sBIsIIACh HEOOXOUMOCTD OMPEICICHUS
THIIAa ¥ PAacHpOCTPAHEHHMS IOBPEKICHHUS U OLICHKHU
MMO3BOHOYHOTO KaHaJja.

B namem cityuae, Hanbosiee yacTbiM “00NbIINM” TOBPEIK-
JICHUEM SIBJISUICS. KOMIPECCUOHHBIN TiepesioM - 32 cirydas
(5 - B meiiHoM, 21 - B rpyAHOM U 6 - B TIOSICHUYHOM OT-
nenax). B nuarnoctuke ykazanHbIx nospexaeHuit MDCT
1 MRI nmenu npuMepHO paBHbIE JMATHOCTUYECKHUE BO3-
MOXKHOCTH (pHC. 2).

nepenom nonepeunoco ompocmra cnpaea (6)

: /141D . /1
1 2 3 4
Puc. 2. Mrozocnoiinas komnsrlomepHas momocpaus, casummaibHds peKOHCMPYKYus, Miaekomkanroe (1)
u kocmuoe (2) oxkno. Onpeodensiemcs KomnpeccuoHHblll nepenom VI welihoeo no36o0HKa ¢ 1e2koil komnpeccuell
0YPAIbHO20 MeWKa, NOBPENCOeHUEe CHUHHO20 Mo32a He ommeuaemcs. Tom oice nayuenm, MRT- T1(3)-
u T2(4)-636ewennvie uzobpadxcenus, caczummanvHule cpezvl. Ha T2-cpezax unmpamedynisapho
onpeoenaemcs 2UnepuHmMeHCUBHOe GKIIOUEHUE - 04a2 KOHMY3UU

Puc. 3. Axcuanvnoe KT, 2D u 3D uzobpasicenus. Onpedensiemcs ockonvuamwiii nepenom VII epyonozo nozeonxa
€O cMeweHuem OCKOIKA 8 CNUHHOMO32080U KAHA, NEPEIOM NONEPEeUH020 OMPOCMKA CNpasd,

nepenom pebep cnpasa, Hapyuienue couieneHus 2pyoHol KOCmu, ROOKOJICHAs ampuzemda
© GMN 45
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Puc. 4. MRT- T1, T2, STIR-638ewenubie uz00padcenus, cacummanvhvle cpesvl, 12-836euiennvle akCuaibHvle Cpesul.
Onpeodensiemcst ockonvuamslil nepeiom L1 nozeonka ¢ dopcaivhotl duciokayuell gpazmenmos
u Komnpeccuell CRUHHO20 MO032d, NOBPENCOEHUE MENCOCTNUCMbIX C85130K Ha yposhe L1/L2,
npegepmebpanvHas cyonueamenmapnas cemamoma na yposue Thi2-L2, konmysus cnuHH020 Mo32d

Haunbonee nudopmarnBHOi ObLIa carnTTanbHas MPOEK-
1S, TJI€ YETKO BBISBISUIACH KIMHOBHIHAS JedopMarius
MT03BOHKA, INHPOKUM OCHOBaHHEM K3a/IH, @ BEPXYIIKOH-
KIlepean, BapuadelbHOCTh CTENeHH JiehopManuy Oblia
pa3IMYHOM.

OCKOJBYATEHIH TIEPEIIOM TeJa TI03BOHKA OBLT BBISBIICH B 25
ciry4asix, (IEeHHBIH - 3, TpyaHOH - 13 1 9 - TOsICHUYHBII OT-
ZieItel). B meiftHOM oT/iene 0CKOIBbYaThIi IePesIoM OTMETa-
Cs1 B OCHOBHOM TIPY TPaBMe HBIPsUThINNKA. KoMITbroTepHas
ToMOTpadus SIBISIIACH OCHOBHBIM METOIOM 00CIICIOBAHHS
IIPH MTOBPEXKICHUN KOCTeH T03BOHOUHMKA. C €€ TOMOIIHI0
OBLTO BO3MOXKHBIM OIIPEJICIICHIE JIMHUH TIEPEIoMa M ero

pacrpocTpaHenust, parMeHTa B CHHHHOMO3TOBOM KaHaJle
TIpY €ro0 JuciioKanuy. [1py ncciietoBaHNH 0CKOJTBYaThIX Te-
penoMoB Hanbosiee MHPOPMATHBHBIM OBLITO UCTIOJIL30BAHHE
3D u MIP pekoHCTpyKUUI [T03BOHOYHMKA JJIsl peajbHOU
OIICHKH JUCIOKaImu (pparMeHToB (puc. 3, 4).

BrIBHX 1T03BOHKOB BBISIBIICH B 18 cirydasix, 3 HUX MOJI-
BBIBHX - B 5 CITydasiX, C IEPEJIOMOM KOCTHON CTPYKTYPBI
wiu 6e3 Hero (puc. 5). “UucTsiii” BEIBUX, 03 meperoma
KOCTHOH CTPYKTYPBI onpesensuics y 4 nanuenTos. [Ipu
OIICHKE yKa3aHHOT'O IOBPEXACHHUsI 0030pHasi peHTre-
Horpadus 1 MDCT umenn npubIU3UTEIHHO paBHbBIC

BO3MOXHOCTH.

Puc 5. MRT, caeummanvhwie cpesvi. Onpedensemces nepenom-evieux mena C7 no3eonxa,
Komnpeccuonnwlil neperom mena Thl noseonxa, nospedcoenue medxncocmucmoix césa3ox na yposwe C6/C7

PaguosioruueckuM MpU3HAKOM SIBISUIOCH HApyIICHHE
COYJICHEHHSI MEX/y BEPXHUMH U HW)KHUMHU CYCTaBHBIMHU
noBepxHocTsiMu. KT Takke Xxapakrepusyercsi BHICOKON
UH(OPMATUBHOCTHIO B TUATHOCTUKE [IEPEIIOMOB-BBIBHXOB
(n=9). C ee MOMOIIBIO HAa aKCHAIBHBIX Cpe3ax yHaloCh
BBISIBUTH PA3JIUUHbBIC MMOBPEWKACHHS CTPYKTYP MO3BOHKA,
OLIEHHUTH COCTOSIHUE CIMHHOMO3r0OBOT0 KaHasa. Ha pexkoH-
CTPYKIHUSX ONpenesiach aedopmaius Tena mo3BOHKa,
CMEIICHHUE U, B PsiJIE CITy4aeB, KOMIIPECCHs KaHalla BCIIE/I-
CTBHE CMEIIEHN.
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[epenombl 3aJHAX CTPYKTYP (Iy’KKH U OTPOCTKH ) TO3BOH-
Ka HaMU BbISIBJIEHBI B 194 ciyyasix, U3 HUX B 53 cydasx 3To
OBIIO M30JMPOBAHHOE TIOBPEXKICHHUE, @ y OCTAIIBHBIX 39 ma-
LIMEHTOB - B KOMOMHAIINY C TIOBPEXKICHUSMH APYTHX THIIOB.
B OonpmmmHCTBE CitydaeB NMpH MPOBEICHUN 0030pHON U
MIPULETBHON PEHTTeHOTpa(ru IepeIoMbl HE BBISIBIISUIHCH.
Jlmarnoctuueckue ommOKHY Yalie BCTPEJaInch IpH 1epe-
JOMax JIyXeK MM03BOHKA. JmarHocTuka Obula 3aTpyJHEHA
1 TIPH TIEpEoMe OCTUCTOro oTpocTka C7 T03BOHKA, T.K. B
psizie ciydaeB He yAaBaJOCh MTOIYYUTh aJIeKBaTHOTO H30-
OpakeHNns IEPBUKO-TOPAKAIBHOTO OTAEIA.
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OTHnenabHO CIeNyeT OTMETUTh MOBPEIKICHUS TIEPBOTO U
BTOPOT'O IICHHBIX MO3BOHKOB BCJICCTBHE OCOOCHHOCTEH
ux ctpoenusa. Cpenu oOcne0BaHHBIX HAMH TAI[UEHTOB
YKa3aHHBIC MOBPEKACHUA BCTPCUAINCH B 6 CcllyJasx, B
3 caydasx nepenoMm ayxkku Cl mo3BoHka, u3 HUX B 1
cilydae TIepesioM MepeaHeld W 3aJHel Jy’KeK, T.H. mepe-
oM JIxxeddepcona (puc. 6), B 2 cirydasix - OCKOJIBIATHIN

nepesioM 3aiHel aykku. B 3 ciyyasix umen MecTo nepesiom
3y00BHIHOTO 0TpocTKa C2 MO3BOHKA PA3IMYHOMN JIOKAIH-
3anuu. [1o knaccupukanuu Anderson [uuT. o 1], B ogHOM
cinydae - mepesioM | Tuma (JIMHHA meperoma MpoxXojuia
IO JIATepaIbHOMY KPato 3yOOBUIHOTO OTPOCTKA), B 2 CIIy-
yasix - nepesioM Il Thna, nMHUS nepeaoMa Npoxoausa mno
OCHOBAHMIO OIOHTOM A (pHC. 7).

ThilisiThidis Gel

Puc. 6. Axcuanvroe CT u 3D uzobpasicenus. Onpedensiemcsi 0CKOIbYamulil nepeiom nepeonetl
u 3ao0ueu dysicex Cl nozeonka, m.n. nepenom Jocegpghepcona

Puc. 7. MRT T2-836ewennoe usobopasicenue, cazum-
manvHulll cpes. Onpedensiemcs TUHEUHbIU Nepelom
3yboeuonoco ompocmra C2 nozeonka (Il mun no
Anderson-D'Alonzo, cmpenxa), nospescoenue 3a0HUX
aAmIaHmo-akCuaIbHblX C6430K, YUWUO CRUHHO20 MO32d
na ypogue C2 ceemenma

Iepemnom 111 Trma (oHOBpEMEHHBIH TIEpENoM Tela v 3yOOBHI-
Horo orpocTtka C2 MO3BOHKA) cper 00C/IeIOBAHHOTO HaMU
KOHTHHICHTa He BCTpevascs. Busyanusarms moBpexaeHns
0030pHO# peHTreHorpaduei OblIa 3arpy/HeHa BCIISJICTBUC
Hanoxenus qyxku C1 mo3Borka. 1is mepeioMa 3y00BHIHOTO
orpoctka C2 Mo3BOHKa XapakTepHa OblIa TOPH30OHTAIbHAS
JIMHYSI IEpeJIoMa, KOTopasi He BU3yaIM3UpOBaIach Ha epBrY-
HBIX (axcranbHbIX) MDCT-cpe3ax u TpeboBaja BTOPHYHOM
MPR, MIP u 3D pekoHCTpYKLIUH.

Bricokue nuarnoctuyeckue Bo3moxxHoctu MPT nposiBu-
JIUCh B CIydasiX MOBPEXKAEHUS CIMHHOTO mo3ra. [Ipu

OAO03pCHUHN MMOBPCKIACHUA CIIMHHOIO MO3ra y mnanucH-
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TOB C mojuTpaBmMoi y 37 u3 Hux Obuia npoBenecHa MPT.
OO0si3aTeIbHBIM YCJIOBUEM JUIsl IPOBEJCHUSI YKa3aHHOTO
UCCIIeJOBAHMS SIBJsIACh CTAOMIIBHOCTh T€MOJIMHAMUKH,
OTCYTCTBHUE B Telle WM Ha HEM MeTaa (Iyssl, OCKOJIOK,
muHa). MPT-o1ieHKa MOBpEXI€HUS KOCTHBIX CTPYKTYpP
MMO3BOHOYHOI'O CTOJI0a HECKOJIBKO 3aTpyIHEHa BBHUIY
IIJIOXOM BU3yaJM3alldy JIMHUU 1epesioma, oqHako MPT
HIMEET IPEUMYLIECTBO IIPU OLICHKE COCTOSIHUS 1y PaJIbHOIO
MELIKa, T.€.0lPENEICHUs] UMEET JIU MECTO CY>KEHUE BEH-
TPaJILHOT'O WJIU AOPCAILHOIO IMKBOPHOI'O IIPOCTPAHCTBA €
KOMIIpeccuel CIMHHOro Mo3ra win 6e3 Hee. B 7 ciaydasx
MPT no3Boiuia BbIIBUTE OCTPOE IIOBPEXKACHUE [103BOH-
KOB JI2)K€ B TEX CIIydasix, KOraa ux JedopMarus He OTMe-
yaJiach. TeJ10 03BOHKA BbIABIISLIIOCH TUIIOMHTEHCUBHBIM Ha
n300pakeHusIX ¢ KOpoTKUM TR ¥ rHIepUHTEHCUBHBIM Ha
M300pakeHusIX ¢ ITMHHBIM TR. MBI HOJTHOCTBIO COTJIACHBI
¢ murepatypHbiMu AaHHbIMA Chipman J.G. 1 C0OaBT. 0 TOM,
4TO JaHHOE U3MEHEHHE CUI'Haa 00yCIIOBICHO HAINYHEM
MUKPOTPEIINH ¥ FeMOpparuy B KOCTHOM mo3re [4].

Cpenu 00ciIe10BAHHOTO HAMU KOHTHHI'€HTA OBPEXKICHUE
CIIMHHOTO MO3ra umeno mecto y 28 (75,6%) manueHTos,
13 HUX B 7 Cllydasix OTMedaslach FeMaToMuUenus, B § - KOH-
Ty3us, B 6 - HapylleHHue 1eJI0CTHOCTH, B 4 - OT€YHOCTb,
IphDKa JUCKa - B 2, SMHUIypanbHas TeMaroMa- B OJHOM.
I'emaromuenus Ha MPT nmena BapuaOenbHYIO KapTHHY.
Takoe u3MeHEeHHE CUTHAIa 00ycCioBiIeHO (a30il OKCHU-
reHanuuu remopparuu. Cnycta 24 gaca mocie TpaBMbI
Y4aCTOK 'eMaTOMUENNH OblJI THIIOMHTEHCUBHBIM Ha T2-
M30MHTEHCUBHBIM Ha T1- B3BEIICHHBIX M300paKCHUSX B
CpPaBHEHHUHM C MapeHXUMOIl cnuHHOro Mo3ra. Cmycrs 72
Yyaca HHTEHCHUBHOCTh CUTHAJIA moBbIiaiack B 00eux (T1se
T2se) pexxumax. Crryctst 8-12 aHelt oTMeuanoch NoCTeneH-
HOE CHIKeHHe cUrHasa B T1-B3BeIIeHHBIX MIOC/II0BATENb-
HocTsX. Y 8 manuenToB Ha MPT, Hapsy ¢ OTE€YHOCTBIO,
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OTMEUAINCh UHTPaMeyIJISIpHbIC TeTeXHaIbHbIE TeMOppa-
T'MH - KOHTY3HOHHBIC y4acTKU. Busyanuzaius ykazaHHOH
IaTOJIOTUH ObLIa HAWTyUIIIeH B CArMTTATBHBIX Cpe3ax Kak B
T1, Tak u B T2 pesxumax. Ha Hariem Matepuarne HapyIieHue
LEJIOCTHOCTH CIMHHOTO MO3ra OTMEJaJoch y 6 MarfeH-
TOB. YKa3aHHOE MOBPEXICHHE KIMHUYECKH BBISBIAIOCH
MTOJIHBIM CIIMHAJIBHBIM CHHAPOMOM M SIBIISAJIOCH CaMOM
TsDKENoW GOpPMOI TPaBMaTHYECKOTO CIIMHAIBHOTO TI0-

0%24.0crm

MEJTUIIMHCKUE HOBOCTHU I'PY3UN
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

BpexIeHus1. Busyanuzanus natonorun Obiia HAWITydIlei
B CaruTTAJIbHBIX CPe3aX BBHU/Y OTCYTCTBHUS XapaKTEPHOTO
CHT'HAJIA OT CIMHHOTO Mo3ra. OTEK CIIMHHOTO MO3ra MPOSIB-
JISUICSI B TIOBBILICHUY MHTEHCUBHOCTH curHana B T2- u ero
NOHIKeHUEeM B T1-B3BELICHHBIX MOCIEI0BATEILHOCTSX.
Ero onpenenenne Handosee oNTHMaIbHO B CArNTTAIBHBIX
Cpe3ax U pacnpoCTPaHsIOCh Ha Pa3IMYHYIO0 JUIMHY BBILIE
U HIDKE MECTa MOBpexIeHus (puc. §).

0% 24 0am

Puc. 8. Omex cnunnoeo mo3ea nposeiancs 6 NOGbIUEHUU UHMEHCUBHOCTNU CUSHANA
6 T2- u eco nonuoicenuem 6 T1-636euuennvix nocieo0068amenbHOCmAIX

[Ipu cpaBHenun BosmoxkHocteit MDCT u MPT, nocnennss
“Mesa IPEUMYILIECTBO B AUATHOCTUKE I'PbDKU JucKa. B
yKa3aHHBIX CITy4yasix MHPOPMaTHBHBI ObLIN KaK CaruTTalb-
HBI€, TaK U aKCHAJIbHBIE CPE3bl, HanOOoJIee ONTUMAIBLHBIM
o611 T2 pexum.

DnunypanbHas reMaromMa OTMEUYaslach B OJHOM CIy-
yae. Busyanuzanus yka3aHHOTO IOBPEKIECHUS KOM-
NbIOTEPHOH ToMorpadueil Obia HeBO3MOXKHa. Ha
MP-tomorpammax OHa OIIPENEsUIaCh B BUIE JIBOSKO-
BBINYKJIOW JIMH3bI, KOTOPAsi OTTPAHUYMBAJIACH OT Lie-
peOpocnuHaIbHON KUAKOCTH CyOapaxHOMAAIbHOTO
MPOCTPAHCTBA THIIOMHTCHCUBHOW TBEP10i 000JIOUKOM.
Octpas anuaypanbHas reMaToMa JaBaja U30MHTEHCUB-
HbIH curHai Ha Tlse ¥ TUNEePUHTEHCUBHBIM CUTHAT Ha
T2se MP-tomorpamMmmax.

B cuity ocobeHHOCTEl MexaHH3Ma pa3BUTHUsI, OT/AEIBHO
BbIJIeJIeH T.H. XJbIcTOBO# nepenom (Whiplash injury),
KOTOPBI O0YCJIOBJICH CHUIIBHOM dKCTEH3UEH-(IIeKCuei
mIeHOro OoTAeNa M XapaKTEepU3yeTcs MHOXKECTBOM
KJIMHUYECKUX CUMITOMOB Ha (hOHE MUHUMAJIBHO BbI-
paXeHHBIX PaAUOJOTMYECKUX MU3MEHeHUuil. B Hamem
ucciuenoBanuu Ha MPT Obla BbIABIEH OLMH TakKoi
ciay4ai: Ha o030pHOU pentrenorpamme u Ha KT mna-
TOJIOTHYECKUX HM3MEHEHHUU He BBIsIBIEeHO; HAa MPT
OTMEYaJIOCh MOBPEXKACHUE KEITBIX U MEXKOCTUCTBIX
CBSI30K, MapaBepTedpasbHas remopparus (HapyuieHue
L[EJIOCTHOCTH NepeHel MPpoaonbHOil cBA3kH). [TanueHTy
Obuta mpoBeeHa (QyHKIHMOHANIbHAS peHTreHorpadus,
KOTOpasi BBISBUJIA HECTAOMJIBHOCTh HICHHOrO OT/ena
MT03BOHOYHHKA.
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V nanueHTa ¢ OrHeCTpeIbHbIM PAHEHUEM KOHBEHIIMOHHAS
peHTreHorpadus BbISBIIIA HATMYHE HHOPOHOTO METaJIJIH-
4yeckoro Tena Boim3u ot no3Bonkos. MDCT nokasana BbI-
COKME JUarHOCTUYECKHUE BO3MOKHOCTH IIPU yCTAHOBJICHUU
TOYHOM JIOKAJIM3ALUU U B3aUMOAECHCTBUU CO CTPYKTYPAMHU
MO3BOHOYHHKA. AKCHaJbHbIE U PEKOHCTPYKTHBHBIE M30-
OparkeHWst BBISIBUJIM HAJIMYHE HHOPOJHOTO METAITNYECKO-
IO TeJla B OJHOM cllydae y JiarepasibHoro kpas VII rpyanoro
MO3BOHKA U B 2 CllyyasX B ITO3BOHOYHOM KaHase. Taxke
MO>KHO OBIJIO BBISIBUTH IUCIOKALIUEO KOCTHBIX ()parMeHTOB
Ha IIPOEKLUU CIIMHHOMO3IOBOI'O KaHaJja.

Ha ocnoBannu nanasix MDCT u MPT 6bu10 oniepupoBano
37 nanMeHToB: Ha EPBOM JTarle - 6 00JIbHBIX, 31 OONEHOMY
omnepanus Obljla MPOBeIeHa MOCTe YCTPAHEHUS! OMACHBIX
JUTS )KU3HU TTOBpexieHui. [Toka3zanueM K ornepanuu Obuia
KOMIIPECCHsI CITMHHOTO MO3ra ¥ HECTaOMJIBHOCTh I103BO-
HOYHHKA. 55 OOJBHBIX JICYHIIH KOHCEPBATHBHO.

Ha ocHOBaHMM MONy4eHHBIX HAMH JAaHHBIX MOKHO 3a-
KiounTh, 410 MDCT sBasieTcss MeToZoM BbIOOpa s
JIeTAJIbHOTO U3YUYCHHS MOBPEKICHUS KOCTHBIX CTPYKTYP
y HanueHToB ¢ mojauTpaBMoil. C ee MOMOIIBI0 MOXKHO
ONpeNeNuTh TUI MepeoMa U YCTaHOBUTH CTENEHb
MOBPEXJAEHUM KOCTHBIX CTPYKTYP, BBISIBUTH HAJUUUE
(bparMeHTOB B CIIMHHOMO3TOBOM kaHane. 3D, MIP u
MPR pexkoHCTpYKIIMOHHBIE M300pa’keHUs MperoCcTaB-
JSI0T Bpady BO3MOKHOCTb IIPOCTPAHCTBEHHOIO IIpe-
CTaBJIECHUS O CYILIECTBYIOIIEH MAaTOJOIUU, IIO3BOJISIOT
MPaBUIBHO U CBOEBPEMEHHO ONpPEAEIUTh TaKTHKY IO-
CJIEJIYIOIEro JICYCHHS U MOCIe[0BaTeIbHOCTh HE00X0-
JHUMBIX MEPOIPUATUH.
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SUMMARY

ROLE OF MULTISLICE SPIRAL COMPUTED TO-
MOGRAPHY IN DIAGNOSIS OF SPINAL INJU-
RIES IN POLYTRAUMA PATIENTS

Nemsadze G., Lapiashvili E., Urushadze O., Gotsadze G.

University Central Clinical Hospital after N. Kipshidze,
Thilisi, Georgia

Spinal injury in poly trauma patients is serious problem,
because they cause high mortality and morbidity. Ac-
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cording to WHO statistics, there are registered 30 million
cases of spinal injuries annually, 50% of them die before
reaching the hospital. In last 5 years incidence of spinal
traumas has increased 2.6 fold and is about one third of
all spinal diseases. That is why spinal injuries remain a
challenge. The purpose of our study is to assess diagnostic
efficiency of multislice spiral CT in diagnosis of spinal in-
juries in poly trauma patients. We randomly assessed data
from 200 poly trauma patients, who underwent multislice
spiral CT in poly trauma mode. In 92 (46%) patients dif-
ferent types of spinal fractures and injuries were detected.
Age distribution was 16-72 (mean age 52years). Out of
92 patients, 9 (4.5%) had isolated trauma, 83 (41.5%) had
multiple trauma. Solitary injury of spinal column was de-
tected in 30 (32.6%) patients, 54 (58.6%) had combined
spinal injuries. In spinal injury patients the most common
trauma mechanism was MVC - 56 patients (60.86%), fall
from height 27 (29.36%) patients, diving 5 (5.43%) pa-
tients, gun shot wound 3 (3.26%) patients, industrial inju-
ry 1 (1.08%) patients. The most common location of the
injury was lumbar vertebra (55 patients), thoracic ver-
tebra (39 patients), cervical vertebra (28 patients). Af-
ter assessing MDCT and MRI results 37 patients were
operated, 6 of them underwent surgical intervention
urgently, 31 had delayed surgery, that was performed af-
ter treating other life threatening injuries. Indications for
surgical intervention were spinal cord compression and
non stable vertebral fractures.

According to our study results, MDCT is the study of
choice for the diagnosis of spinal injuries in poly trau-
ma patients. It helps to detect type and extension of
the bony injury and visualize fragments in the spinal
canal. It is superior to other radiological studies. 3D,
MIP and MPR reconstruction gives information about
spatial location of the fracture and helps to timely plan
correct management.

Keywords: Spinal injury,
tislice spiral CT.

poly trauma patients, mul-

PE3IOME

MHOTOCJIOMHASI CITUPAJIBHASI KOMIIbIO-
TEPHAS TOMOTI'PA®UA B ITUATHOCTHUKE
MOBPEX/JIEHUI MO3BOHOYHOI'O CTOJIBA ¥
MAIIMEHTOB C INOJUTPABMOM

Hemcanze ILI1., JlannamBuaun I.M., Ypymanze O.I1.,
Touanze I.3.

Lenmpanvuasa ynusepcumemckasa kaunuka um. H. Kun-
wuoze, Tounucu, I'pysus

[ToBpexneHue No3BOHOUYHHUKA M CHMHHOTO MO3ra y Mauu-
€HTOB C IOJUTPABMOM SIBISETCS OJHOM M3 aKTyaJbHBIX
mpo0JeM, MOCKOJIbKY YPOBEHb WHBAJIMIM3ALUUA U JiC-
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TaJbHOCTH, BBI3BAHHBIM JAHHOW MATOJOTHUEH, TOBOJIBLHO
BbIcOK. [To manHbIM BO3 kommuecTBO TpaBMaTHUECKHX
MOBpEXKAeHU B Mupe gocturaet 30 MUIUIMOHOB B TOT;
50% GOBHBIX MOrHOAOT 10 rocuTaIH3auK. KomnuecTBo
OCTPBIX CIIMHAJIBHBIX TPABM 3a MOCIEAHNE 5 JIET YBEIUYHU-
JI0Ch B 2,6 pa3a 1 Ha CETOHSAIIHUM IeHb COCTABISACT TPETh
BCEX CITMHAJIBHBIX MATOJIOTHH, TaK 4TO JaHHas mpoliema
OCTAETCs MO-IPEKHEMY AKTyaIbHOM.

Llenpro HAILIETO MCCIIEIOBAHMS SIBUJIACH OLICHKA JMarHo-
ctruueckoi 3 (HEKTUBHOCTH MHOTOCIONHON CIUPaTbHON
KOMITBIOTEPHOI ToMOrpaduu B THarHOCTUKE MOBPEK/Ie-
HUI TO3BOHOYHOTO CTOJI0A y MAIIMEHTOB C MOJUTPABMOM.
Hamu sMnupuvecKku mpoaHaIu3upOBaHbl 3aKITFOYSHHS
nccnenosanuit 200 marmeHToB ¢ nonuTpasMoil. Ha Hamem
Marepua’e nepesoMbl O3BOHOUYHHMKA PA3IMYHOTO BUA U
JIOKAJIN3alMK BBISBIEHB! ¥ 92 (46%) manueHToB BO BCEX
BO3PACTHBIX Irpynmnax oT 16 1o 72 net (cpeaHuit Bo3pact
- 52 ropma), U3 HUX U30JIMPOBAaHHASI TPaBMa OTMEYaach y
9 (4,5%), momutpasma -y 83 (41,5%) naruentos. Conu-
TapHOE MOBPEXKACHHE NO3BOHOYHOT'O CTOJIOA UMEJIO MECTO
B 30 (32,6%), moBpex)aeHUs Pa3IUIHON JTOKATH3AINH
u tuna - B 54 (58,6%) cnyuasix. Haubonee wactoit mpu-
YMHOW Pa3BUTHUS TPABMbI TO3BOHOYHHKA B HAIIIEM CITydae
OBbUTH aBTOTPAHCIIOPTHBIE TpouciecTBus - 56 (60,86%),

MEJTUIIMHCKUE HOBOCTHU I'PY3HUU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

najieHue ¢ BBICOTHI - 27 (29,36%), B 5 (5,43%) ciaydaax
OTMeYajach T.H. TpPaBMa HBIPJIBIINKA, B 3 (3,26%) ciryuasx
- OTHeCTpesbHOE paHeHue 1 B oHoM (1,08%) ciyuae - mpo-
n3BOjIcCTBeHHas TpaBma. Ha ocHoBanuu nanueix MDCT u
MPT 65110 OnIeprpoBaHo 37 MAIMEHTOB: Ha IIEPBOM dTarie
- 6 OosbHBIX, 31 OompHOMY oOmeparys Oblila poBeaCHA
MoCJie YCTPaHEeHMs MOBPEKICHUN, OMACHBIX ISl )KU3HU.
[Tokazanuem K omnepanuu Obljla KOMIIPECCHsI CITUHHOTO
MO3ra ¥ HeCTaOMJIBHOCTh MO3BOHOYHHKA. 55 GONBHBIM
MPOBE/ICHO KOHCEPBAaTUBHOE JICUCHNUE.

Ha ocHoBaHMM MOIMYYEHHBIX JaHHBIX MOKHO 3aKIIFOUYHTh,
yto MDCT siBiisieTcsi METOIOM BBIOOpA JJIsl IETAILHOTO
W3Yy4EHHUs IOBPEKICHNUN KOCTHBIX CTPYKTYP y MAlIUEHTOB C
nonuTpaBMoii. C ee TOMOIIbI0 BO3MOXHO OMpe/ieeHre
THIIA [TEPEeJIOMa U YCTAHOBJICHUE CTEIICHU [TOBPEXKICHUS,
BU3yaJIN3aIHs KOCTHBIX ()PArMEeHTOB B CTHHHOMO3TOBOM
KaHalle, YTO MPAKTUYECKU HE yAaeTcs APYTUMHU METOa-
MU pajuosioruyeckoro uccienoanus. 3D, MIP u MPR
PEKOHCTPYKIIMOHHBIC W300paKCHHS NAIOT JICUaleMy
Bpady BO3MOXHOCTb MPOCTPAHCTBEHHOIO MpEACTaB-
JIEHUS O CYUIECTBYIOIEH MAaTOJOTUU, UTO MO3BOJAET
aJICKBaTHO M CBOEBPEMEHHO ONPEAEIUTh TAKTUKY IO-
CJIEYIOIIET0 JICYCHHS U MOCIe0BaTeIbHOCTh HE00X0-
JUMBIX MEPOIPUATUH.
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CORRESPONDENCE OF TREATMENT OF ACUTE DIARRHEA
TO WHO RECOMMENDATIONS IN GEORGIA

Kherkheulidze M., Kavlashvili N., 'Sharangia K., Parulava T., Shalamberidze I.

Thilisi State Medical University; 'Referral Clinic, Thilisi, Georgia

Acute diarrhea represents a huge public health problem in
all parts of the world. In developing countries, diarrheal
disease is the second-leading cause of death in children,
particularly in children under 5 years [9,20]. In developed
countries diarrheal disease is under better control, but still
represents a common affliction. Diarrhea continues to be
a leading cause of mortality and morbidity in the pediatric
population globally, is responsible for death of 2.5 mil-
lion under-five children every year [9] and for 13% of all
disability-adjusted life years (DALYs) [6]. In Georgia,
diarrheal diseases are the second leading cause of child
morbidity after acute respiratory infections [1].

In 2004 WHO and UNICEEF issued the joint statement that
recommends the use of zinc and low osmolarity oral rehy-
dration solution (ORS) to decrease diarrheal deaths [23].
Switching to a new lower osmolarity formulation for oral
rehydration salts (ORS) [10,11,23] reduces the need for [V
fluids and shortens the duration of the diarrheal episode.
Introduction of zinc supplementation for 10—14 days, as an
adjunct therapy that has been found to reduce the incidence,
frequency, severity and persistence of diarrheal episodes
in children and decreases the duration and severity of the
episode and the likelihood of subsequent infections in the
2-3 months following treatment [7,15].

The WHO recommendations are reflected in pre-service
and in-service protocols in Georgia. Primary level health
care professionals underwent the Integrated Management
of Childhood Illnesses (IMCI) training in all regions of
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Georgia and they are aware of basic recommendations on
management of acute diarrhea in children.

It has been found that adherence to treatment guidelines for
the management of common childhood illnesses such as
diarrhea and respiratory tract infections is low worldwide
[12,16,22]. Drugs such as antiemetics, antidiarreals are
being prescribed for acute diarrhea. Over prescription and
abuse of antibiotics in the treatment of acute diarrhea is a
worldwide problem. Practice still varies in relation to the
use of oral versus IV fluids for rehydration. The nutritional
management of infants and children during and after the
episode of gastroenteritis is often inconsistent [9].

The aim of this study was to assess Georgian health care
practitioners’ knowledge on management of acute diarrhea
and its adherence to WHO treatment guidelines.

Material and methods. A questionnaire-based, cross-
sectional survey was carried out in different regions of
Georgian (Tbilisi, Shida Kartli and Kakheti), in 5 hospitals
and 10 out-patient clinics. The pediatricians, family-doc-
tors, infection disease specialists and pediatric nurses filled
questionnaires anonymously. At all 385 questionnaires were
distributed and 350 were analyzed, other questionnaires
were not fully completed. Special questionnaire was elabo-
rated based on Georgian national and IMCI guideline, that
covered issues of identification of diarrhea, assessment of
dehydration severity, rehydration therapy, use of antibiot-
ics, zinc, low-osmolarity ORS and other medications given
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for that episodes of diarrhea. Health care facilities were
selected by simple randomization method. The survey was
carried out by a team of IMCI master trainers. In each facil-
ity the interviewees were selected by simple randomization.
Statistical analyze of results was done using SPSS-11.

Results and their discussion. Totally 350 questionnaires
were analyzed, 95 (27%) from hospitals and 255 (73%)
from out-patient clinics.

According to WHO recommendation diarrhea is the pas-
sage of 3 or more loose or liquid stools per day, or more
frequently than is normal for the individual. Majority - 228
(65%) of interviewees defined diarrhea correctly, but the
rest of them - 122 (35%) focused only either on the frequen-
cy or on the consistence of stool. 259 (74%) of interviewed
medical staff correctly named main signs of dehydration
and classified severity of dehydration. 91 (26%) mixed up
signs of moderate and severe dehydration.

The main goal in the management of acute diarrhea is to
prevent dehydration, if there are no signs of dehydration and
treat dehydration, when it is present. This can be achieved
with ORS solution therapy which is accepted as the gold
standard [14], unless the patient is severely dehydrated.
ORS solution is recommended regardless of the causative
agent and age of the patient [14,21] such therapy is less
expensive, often just as effective and more practical than
intravenous fluid, especially in out-patient settings were
intravenous rehydration is not available in most cases.

About 90% of medical staff uses ORS during diarrhea,
the rest start rehydration with fluids such as tea, spring or
mineral water. The same results were found in a multicenter
study conducted by Szajewska H. et al [19], inthis study
84% of responding physicians use ORS for rehydration
and thus appear to comply with the European Society for
Pediatric Gastroenterology, Hepatology and Nutrition
(ESPGHAN) recommendation. The remaining did not
follow the guidelines and would start rehydration with
fluids such as tea, cola drinks, fruit juice, chicken broth,
or homemade ORS.

Although our interviewees use ORS during acute diarrhea,
only (179 - 51%) follow WHO recommendations about fast
rehydration within 4 hours, recommended amount of ORS
is much less. Supplementation with ORS for ongoing losses
due to diarrhea also differs from WHO recommendations.
Recommended amount of ORS that should be received after
each loose stool varies much and is less than advisable in
34% (n=119). Similar results obtained by Szajewska H. et
al[19]. Only 16% of the responding physicians follow the
ESPGHAN guidelines and orally rehydrate within 3 to 4
hours. After rehydration only 37% of responding physi-
cians would follow the ESPGHAN recommendation to
give supplementary ORS to replace ongoing losses from
watery diarrhea.
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WHO and UNICEF joint statement recommends the use of
low osmolarity oral rehydration solution (ORS), because
several studies show its effectiveness [23]. Low osmolarity
ORS has an osmolarity of 245 mOsmols/L and contains
75 mEq/L of sodium, 75 mmols/L of glucose. The most
of responding staff (273 - 78%) haven’t even heard about
low osmolarity ORS, despite this most of them frequently
used such ORS without knowing about it. The main reason
to this is the fact that some of the ORS solutions available
on Georgian pharmaceutical market are of low osmolar-
ity. All interviewees correctly identified indication for IV
rehydration in case of severe dehydration. At the same time
40 (42%) of hospital pediatricians use IV rehydration in
case of moderate dehydration.

So, in Georgia majority of hospitalized patients receive in-
travenous fluids even without indication. The same problem
occurs in many other countries. For example in the United
States, at the end of last century the major shift from recom-
mendations issued by the American Academy of Pediatrics
(AAP) appears to be an excessive use of intravenous rehy-
dration in place of the safer oral rehydration therapy (ORT).
This occurs even though it has been well documented that
in most children with acute diarrhea, rehydration can be
successfully accomplished by using ORT [14].

Our study revealed that most of doctors - 273 (78%) named
recommended IV fluid correctly either Ringer lactate solu-
tion or Normal saline, but some of them - 77 (22%) still
choose 5-10% Dextrose solution either alone or in combi-
nation with above mentioned solutions.

In the past few years, new interest has been generated in
probiotics. WHO do not recommend the use of probiot-
ics during acute diarrhea, but there is evidence that used
alongside rehydration therapy probiotics appear to be safe
and have clear beneficial effects in shortening the duration
and reducing stool frequency in acute infectious diarrhea
[5,13]. Lactobacillus rhamnosus strain GG has been the
most investigated. At present, in pediatric populations,
there is also evidence that S. boulardii is beneficial for
the treatment of acute gastroenteritis and the prevention
of antibiotic-associated diarrhea [22]. AAP reviewed the
evidence surrounding the use of probiotics and prebiotics
for children. In otherwise healthy children and infants,
administering probiotics early in the course of diarrhea can
reduce its duration by one day [2]. Probiotics also have been
found to be modestly effective in preventing antibiotic-
associated diarrhea in otherwise healthy children [13].

The results of our study show that almost all doctors - 329
(94%) use Saccharomyces boulardii, Lactobacillus or
Bifidobacteria, either as monotherapy - 72 (22%) or in
combination - 257 (78%).

WHO do not recommend use of antiemetics in children as
they are not safe [14,21]. The systematic review conducted
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by Alhashimi D et al in 2009, provided some limited
evidence favoring the use of ondansetron and metoclopr-
amide over placebo to reduce the number of episodes of
vomiting due to gastroenteritis in children [4]. According
to the results of our study although antiemetics are not
recommended 123 (35%) of interviewed physicians pre-
scribed them.

The use of antidiarrhoeals is contraindicated in children due
to concerns about toxicity and complication [6,14]. Recently
anti-secretory drug called racecadotril has generated some
interest. Two RCTs have studied the efficacy of racecadotril
in acute childhood diarrhea [3]. In study conducted by Mar
Santos et al in 2009 the use of racecadotril did not improve
the symptoms of diarrhea compared with standard rehydra-
tion therapy. So, more well designed are needed before any
conclusion can be reached regarding the role of this drug in
the management of acute diarrhea [18].

The results of our study showed that 95 (27%) of doctors
use antidiarrheals during acute diarrhea.

One of the most problematic issues revealed by survey
was excessive use of antibiotics. Routine prescribing of
antimicrobials during acute diarrhea should be discour-
aged, because: the majority of cases are due to viral and
non-invasive bacterial infections; the duration of illness is
not decreased by use of antimicrobials [14]; the irrational
use of antimicrobials results in wasting of resources, risks
adverse reactions and can lead to increased antimicrobial
resistance [14,19].

158 (45%) of interviewees uses antibimicrobials during
acute diarrhea, 192 (65%) uses antibiotics only in case of
presence of blood in stool. According to survey conducted
by Szajewska et al the overuse of antimicrobial drugs
(including wide-spectrum antibiotics) is still problem in
Eastern Europe too [19].

In developing countries, there is evidence that supplementa-
tion with zinc is beneficial to malnourished children with
acute diarrhea. Children living in a country where zinc
deficiency is rare do not appear to benefit from the use of
zinc in the treatment of AGE [17].

74 (21%) of interviewed staff have information about zinc and
its benefits during acute diarrhea, but as they reported they have
never used Zinc during acute diarrhea, some of pediatricians have
used Zinc only in few cases of persistant diarrhea.

Prompt feeding during an acute diarrhea and avoiding
unnecessarily restrictive diets is the recommended dietary
therapy. Early nutrition plays a major role in mucosal repair,
improving the patient’s nutritional state [8]. WHO recom-
mend that breast-feeding should be continued throughout
diarrhea. Normal diet without any restriction of lactose
intake is recommended, unless there is known lactose in-
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tolerance. The use of lactose-free formula in the majority
of children is considered to be unjustified [19]. In Europe
continuation of breast-feeding is widely practiced, majority
77% of physicians follow the ESPGHAN recommendation
to continue breastfeeding, after successful oral rehydration.
Contrary to the ESPGHAN guidelines 35% would use a
lactose-free formula [19].

The results of our study show that most respondents advise
continuation of breastfeeding, in case of bottle feeding
only 32% prescribes lactose free formula, while others
continue normal diet. In elder children some restrictions
in diet is still in practice: avoidance of fruits - 287 (82%),
milk, fats - 224 (64%).

Our study showed a moderate adherence to standard
treatment guidelines of diarrhea in children. The recom-
mendation that is most commonly followed is the use
of ORS as the treatment for dehydration and to a lesser
extent the continuation of breastfeeding throughout the
duration of acute diarrhea. Most of the discrepancies be-
tween recommendations and practice concerned overuse
of antibiotics and IV fluids by the practitioners, no use of
zinc, unnecessary use of antidiarheals and antiemetics, the
timing of reintroduction of feeding and the type of diet
recommended. The study revealed statistically significant
difference between the primary and hospital based doctors
in correspondence to WHO recommendations. Primary
level health care representatives adhered to the WHO
recommendations better, than hospital doctors. That can
be explained by the fact, that primary level medical staff
underwent several trainings on IMCI.

The findings suggest that effective health policies are
needed to reduce the unnecessary burden on the healthcare
system. To improve case management of acute diarrhea,
continuing professional development program targeting the
practitioners of all systems of medicine is necessary.
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SUMMARY

CORRESPONDENCE OF TREATMENT OFACUTE
DIARRHEA TO WHO RECOMMENDATIONS IN
GEORGIA

Kherkheulidze M., Kavlashvili N., 'Sharangia K., Paru-
lava T., Shalamberidze I.

Thilisi State Medical University; 'Referral Clinic, Thilisi,
Georgia

The aim of this study was to analyze Georgian health care
practitioners’ knowledge on management of acute diar-
rhea and its adherence to WHO treatment guidelines. A
questionnaire-based, cross-sectional survey was carried
out in hospitals and out-patient clinics of Georgia. 350
anonymously filled questionnaires were analyzed (27% -
hospitals, 73% - out-patient clinics).

Majority (65%) of interviewees defined diarrhea correctly,
74% correctly named main signs of dehydrations and
classified severity of dehydration, 26% mixed up signs of
moderate and severe dehydration. About 90% uses ORS
during diarrhea, but only 51% follow WHO recommenda-
tions about fast rehydration. The most of responding staff
(78%) don’t know the benefits of low osmolarity ORS.
42% pediatricians who work at the hospital use IV rehy-
dration in case of moderate dehydration. 78% of medical
staff named recommended IV fluids either Ringer lactate
solution or Normal saline, but 22% still choose 5-10%
Dextrose solution. Almost all doctors (94%) use probiotics,
either as monotherapy (22%) or in combination (78%). 35%
of physicians prescribe antiemetics, 27% antidiarrheals,
45% antimicrobial drugs, from those 65% uses antibiotics
only in case of presence of blood in stool. The majority
of medical staff don’t use Zinc. Study revealed that most
respondents advise continuation of breastfeeding, in case
of bottle feeding 32% prescribe lactose free formula,
while others continue normal diet. In elder children some
restrictions in diet is still in practice. The study revealed
that primary level health care representatives adhered to
the WHO recommendations better, than hospital doctors,
that was statistically significant.

The findings show a moderate adherence to standard treat-
ment guidelines of diarrhea. The recommendations on using
ORS and continuation of breast-feeding are most followed.
The most problematic issues are excessive use of antibiot-
ics and IV fluids, no use of zinc, unnecessary use of an-
tidiarheals and antiemetics. To improve case management
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of acute diarrhea, continuing professional development
program targeting the practitioners is necessary.

Keywords: diarrhea, management, WHO recommenda-
tions, children.

PE3IOME

COOTBETCTBHUE TAKTUKHU JJEYUEHUSI OCTPOM
JUAPEUN B I'PY3UU C PEKOMEHJIALIAMUA BO3

Xepxeyaunze M.H., Kapnamsuau H.U., 'Hlapan-
rus K.A., [lapyaasa I.H., [llanaméepunze U.A.

Tounuccrkuui 20cyoapcmeeHuvlill MeOUYUHCKUL YHUBEPCU-
mem, 'Peghepanvuwiii cocnumaney Tounucu, I pysus

Ilenbro ucciienoBaHus SBUIACh OMpPEIECICHUE COOTBET-
CTBUSI TAKTUKH JICUCHUSI OCTPOI 1uapeu B I py3uu ¢ pexo-
Menaanusimu BO3.

B paznuunbix peruonax [py3unt (rOpOACKUX U CENBCKUX),
Ha 6aze 5 OonpHMI M 10 amMOynaTOPHBIX y4pEKICHHI
MPOBEJICHO KPOCC-CEKIIMOHHOE UCCIIEA0BaHNUE ITyTEM aH-
KeTHOro onpoca. [Ipoanann3zupoBans! oTBeTH 350 Bpaueit
U MEJICeCTp M3 CTalMoHapHBIX (27%) u amMOynaTOpHBIX
(73%) kIMHUK, 3aTIOJTHEHHBIE AHOHUMHO. BONBIIMHCTBO
- 228 (65%) MHTEPBBIOUPYEMBIX MPABIIBHO OMPEICIIHIN
nonsiTue nuapeu. 259 (74%) Ha3Bajau OCHOBHBIE CUMIITOMBI
00€3BOKMBAHMIT M KJIACCU(DUIIPOBAIIN TSHKECTh 00E3BOXKHBA-
HH4, 91 (26%) nepemnyTany CHMITOMBI YMEPEHHOTO U TsDKe-
noro obe3BokuBanus. 315 (90%) mennepconana uCronb3yeT
HU3KOOCMOJIISIPHOTO peruparanronHoro pactsopa (ORS) Bo
BpeMsi tuapent; Tonbko 179 (51%) chnenyer pekoMeHaausm
BO3 0 HeoOxoaumocTu ObicTpoii peruapataiwmu. 273 (78%)
MepabOTHUKOB HE 3HAKOMBI ¢ mpeumMymiectBamu ORS.
40 (42%) Bpaueii, paboTaroumx B OOJIBHHIIE, UCTIONB3YIOT
BHYTPHBEHHYIO PETHAPATALIMIO B CIIydae YMEPEHHOTO 00e-
3BokuBaHNS, 273 (78%) TPy 3TOM UCTIONB3YET PUHIep-TIaKTaT
WM (PU3HOOTUYCCKHN pacTBOp, U3 HUX 77 (22%) Bce erie
npuMeHaT 5-10% pacTBOp ITIOKO3Bl. BONBIIMHCTBO
Bpaueil - 329 (94%) ucnonb3ytot npoduotuku, 123 (35%)
- Ha3HA4YalT MPOTUBOPBOTHBIE, 95 (27%) - MPOTUBO-
nuapeinbie cpenctsa, 158 (45%) - antubakTepuanbHbie
npernaparhsl 1 aHTHONOTHKY; U3 HUX 192 (65%) Ha3HauatoT
yKa3aHHbIE JIEKAPCTBA TOJIBKO ITPU HAJTMUUH KPOBH B KaJie.
Bonblmas gacTs MenepcoHana B ciaydasx OCTpoi Auapen
HE MCIOJIb3YeT Mpenaparhl IMHKA. BOJIBIIMHCTBO pecoH-
JICHTOB COBETYET ITPOJI0JDKATh I'PYHOE BCKapMIIMBAHUE,
a B Cllyyae MCKyCCTBeHHOro BckapmunBauus 112 (32%)
UCTIOJIB3YIOT JIAKTO3a-CBOOOAHYIO (opmyny. B crapiiem
JIETCKOM BO3pacTe BCE €Ille MPaKTUKYIOTCS HEKOTOPHIE
orpanuyeHus B auete: (otkas ot ¢ppykrtoB - 287 (82%),
MOJIOKa U KUPOB - 224 (64%). MccnenoBanue BBISABUIIO,
YTO MPEICTaBUTEIH IEPBUYHOTO 3BE€HA O0jiee 4eTKo clie-
nytoT pekoMenaanusm BO3, yem MeanepcoHas 60IbHUIL
(pa3nuune CTaTUCTUYECKHU JOCTOBEPHOE).
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Ha ocHoBaHMM aHanmM3a MOJNYYEHHBIX TaHHBIX CIEAYET
3aKJIIOYUTh, YTO JIEUCHHE Auapeu B Ipy3un ymMepeHHO
COOTBETCTBYET CTaHmapTam u pekomeHaanusm BO3. Me-
JIpaObOTHHUKH, B OCHOBHOM, TIPHJICP)KUBAIOTCS] PEKOMEH/Ia-
Uit 00 ucnonb3oBanuu ORS U MPOAOIKEHUS TPYIHOTO
BckapmirBanus. [TpoGnemoii ocraercs 3noynorpediaeHue
AHTUOMOTHKAMHU, UHTPABCHO3HO BBOIUMBIMH YKUIKOCTSIMHU,
MIPOTUBOPBOTHBIMHU U MPOTHBOAMAPEHHBIMH TIpenapara-
Mu. JlJIst yaydiieHusl TaKTUKU JIEYEHUsT OCTPOU Jauapeu
aBTOPBI CTATbU PEKOMEHIYIOT BKJIIOYUTH PE3yNbTaThl
HCCIIEIOBAaHUS B IPOTPaMMYy MOCTIUINIOMHOTO OOy4EHUS
MEZTEepCoHaIa.
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POJIb ®PAKTOPOB PUCKA B BOBHUKHOBEHHUU U PA3BBUTUUN
WIEMAWYECKOM BOJIE3HU CEPIIIA

Bypkanze H.H., Ucakanze A.JI., Honnamsuiaun M.O.

Axaodemus nayk npogunakmuyecxoti meouyunsl I pyzuu;
Tounucckuti eocyoapcmeeHblll MeOUYUHCKUL YyHUsepcumem, oenepmamenm mepanuu, Tounucu, I pysus

BBuIy mmpoKoro pactpocTpaHeHHS UIIEMHYCCKON O0ITe3-
uu cepaua (MBC) 1 BEICOKO# cMEpTHOCTH, BEI3BAaHHOI [TaH-
HOW maToJIoTHe, 0opbda ¢ ITUM 3a00IeBaHUEM BEIXOIUT
3a paMKH METUIIMHCKON cephl U SBISIETCS COIHMATBHON
mpo6iemoii. OCOOCHHO BaXKHBIM SIBIISICTCSI ONpPEACIICHUC
paHHHAX QOpM 3a00JTEBaHUS U JUII, TPEIPACTIONIOKCHHBIX
K TaHHO# matoorun. [TockonbKy pucK-(pakTopsl, ompeae-
ssironue BosHukHoBeHue MBC, yxe ycTaHOBIEHBL, TO CBOE-
BPEMEHHOE BO3JICHCTBUE HA HUX JOJKHO MPENOTBPATUTD
3abonesanue [1-3,8].

[enbro TaHHOTO UCCIIENOBAHNUS IBUJIOCH U3YUEHUE dITUIE-
MHOJIOTHYECKUX aCTIEKTOB HIIIEMHYECKON O0JIE3HN cepiiia
1 ($aKTOPOB PUCKA B MPOIIECCEe MPOCHEKTUBHOTO (MHOTO-
JIETHOTO) NCCIIE0BAHMS: BBISIBIICHHE HOBBIX (DOPM HIIIEMH-
Yyeckol 00JIE3HM cep/illa U OTIpezieJIeHUE PUCK-(PaKTOPOB,
CHOCOOCTBYIOIIMX VX BO3HUKHOBEHHIO U Pa3BUTHIO.

Marepuan u metoabl. C 10-1eTHIM HHTEPBaJIOM 00CITe/0-
BaHbI peNPE3EHTATHBHBIC CITyYaiHbIC BHIOOPKH U3 HEopra-
HHU30BaHHOTO MYKCKOTO HaceseHus I. TOnmcu B Bo3pacre
40-59 ner. YncnenHocTh 00CIENOBAaHHBIX COCTABHIIA Ha
niepBoM cpese 1500, na Bropom — 1046 s, ¢ oTkiimkom 71-
73%. Ilporpamma o0ciie10BaHMs BKITIOYAIIA: CTaHIAPTHBIA
OTIPOC TI0 BBISIBJICHUIO cTeHOKapauu Harpspkenust (CH) u
BO3MOXKHOTO MH(]apKTa MHOKap/a B aHaMHE3€, OIpoC O
KypEeHUH, IPUEME AJIKOTOJIsl, OTATOIIEHHON HACIEICTBEH-
HOCTH, THIIOAUHAMUH, JIEKTPOKapanorpaduieckoro
HCCIIeIoBaHusA B 12 OTAENeHusIX, UCCIAEI0BaHUS JINMU-
HOTO CIEKTPa aHTPOIOMETPUH, YPOBHS CUCTOIMYECKOTO U
JINACTOJIMYECKOTrO apTepUaNIbHOTO JaBieHus. Bee meTost
Triepest UccileIoBaHUeM ObUTH CTaHIapTU3NpoBaHbl. Penn-
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MTUEHTHI IO COCTOSTHUIO 3/I0POBbsI OBUIN pacHpeiesICHbI B
3 rpynmsl: | rpynmmy cocraBmim 310poBsie nia (n=429),
Il — nuna ¢ aprepuanbHOi runeprensueit (n=261), 111
rpymIry — JIUIa ¢ TOrpaHUYHON apTepHaIbHON THIEPTEH-
3ueit (n=97).

[onyuennsie pe3yasTaTsl 00padOTaHbBl METOIOM BapHaIH-
OHHOM cTaTucTuKy B nporpamme SPSS v.9, c npumenennem
t-kpuTepus CThIOIEHTA ONPENENIIN JOCTOBEPHOCTD Pa3-
JUYUHA p.

Pesynbrarel 1 ux o0cy:xaenue. [lorpanuunas aprepu-
anpHas runeprersus ([TAD) BersiBrnace y 9,1% obcemno-
BaHHBIX, THIIEepxosecTepuHeMus - 18,2%, aprepuanbHas
runepreH3us—25,1%, oTsaroueHHas HacIEACTBEHHOCTh
— 27,3%, n3dpITouHOE ynoTpedinenne ankoroist — 27,6%,
n30BITOYHBIN Bec — 39,1%, rumoguaamust —41,5%, kypeHue
tabaka— 63,7%. Cpenn 00ciIe10BaHHBIX OBLITIO HEOOBIIOE
YHCIIo JHI ¢ onHUM (aktopoM pucka — 3,2%. Crusinne
IByX (hakTopoB prcka odoHapyxeHo y 12,8%, Tpex dakro-
poB pucka — 51,1%, gersipex Qakropos pucka — 18,3%,
1siTH 1 Oosbiie pakTopoB prucka —y 14,6%. B nzyqaemoit
nonynsinny IBC Hamu BriepBble ObUTO IMArHOCTHPOBAHO B
10,8% cnyuaes. /Inarno3 ocHoBbiBasicst Ha naHHbIx OKI 1,
YacTHYHO, Ha aHaMHe3e (110 ankete Poy3). B koHTHHTeHTE
OOJIBHBIX NEPEeHEeCEHHbIH MH(PAPKT MHOKap/ia BISABICH y
1,2%, ctenokapaus HanpskeHUs —y 5,6%. Y ocTalbHBIX
Ob11a 6e300eBast Gpopma, ¢ XapaKTEPHBIMU U3MEHEHUSIMHU
na OKT.. I1pu coBnasiennu 1Byx (hakTopoB pucka doree da-
CTO BBISIBIISIIOCH COYETAHNE TAaKNX (PaKTOPOB, KAK KypeHHUE
Tabaka 1 N30BITOYHBIN BEC, TUITOJMHAMHUS M H30BITOUHBIN
BEC, THITOJJMHAMHUS M KypeHHe Tabaka, N30BITOUHbIN BeC
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u norpannuHas Al [Ipu Hanuumu Tpex (akTopoB pucka
4acTo BCTpeyajach KOMOWHAIMS: H30BITOUHBII BEC — T'U-
NOIMHAMMS — KypeHHue Tabaka 1 M30bITOYHBIN BEC — Iorpa-
HuuHast Al — u30bITouHOe ynorpebnenue ankorons. [Ipu
HaJIMYUK YeThIpeX (haKTOPOB PHCKa YaCTO BCTPEYAIUCH
CIIMsIHUE N30BITOYHOTO Beca — KypeHue Tabaka — TUIoIu-
HaMUs, H30BITOUHOE YIOTPEOICHHE aIKOr 0TI

B mpouecce 10-neTHero AMHAMHYECKOTO HAaONIOICHUS
MOMYJIAUHA MPOBOANIIACE PETUCTPALUA TOCTICIHUX TOYCK
(vH}apKT MHOKap/a, MHCYJIBT TOJIOBHOTO MO3Ta, BHE3aITHAS
cMmepTh). [Ipu MOBTOPHOM CKPUHHMHTE KOHTAKT ObLIT ycTa-
HOBJICH TOJIBKO ¢ 1046 OOIBHBIMH, TaK Kak ymepio — 175,
u3MeHuIM aapec — 50, B ropose He HaxomunIuch — 289.

Hamu nccnenoBans! 787 nui (ocTanbHble HE SIBUIUCH 110
pas3HbIM puuuHaM). [IporpamMMa 1 MeTOBI HCCIEAOBAHUS
OBLIH T€ e, UTO U MPH IIepBOM CKpuHMHTE. [lapamiensHo
MIPOBOAMIIMCH aHAJIU3 U CPAaBHEHHE JOKYMEHTAIUNU C AaH-
HBIMH [IEPBOT0 CKPHHUHTA YMEPIINX JIULL. J[aHHBIC aHann3a
BBISIBIJIH, YTO Ha MpoTskeHuu 10 et B uccnexyeMoit mo-
mynauuu HoBble ciyyan MBC 6butn 1MarHOCTHPOBAHBI B
17,2% cnydaeB. B Tom uucie B mepBoii rpyrre, KoTopas
BO BpeMsi MIEPBOT0 CKPUHHMHIA TpUHAUIekana K Oojee
HHU3KOM rpymme pucka (3nopossie muna) — UbC passuiace B
11,2% cnyuaes. Bo BTopoii rpymmne (Juiia ¢ apTepuaibHON
runeprensueit) UbBC paszsumnacs B 27,5%, B TpeTbeit rpyI-
e — JIALA C [IOTPAaHUYHOMN apTepuanibHON THIIEPTEH3UEH
—32,9% cnyuaes (Tabnuia).

Tabruya. Hosvie ciyuau UBC na KonmponasHom guzume

Bo3zpacr I rpynna (n=429) II rpynna (n=261) III rpynna (n=97)
40-45 27 (6,2%) 35 (13,4%) 9 (9,2%)
45-49 16 (3,7%) 24 (9,1%) 15 (15,4%)
50-59 5(1,1%) 13 (4,9% 8 (8,2%)
40-59 48 (11,2%)* 72 (27,5%)* 32 (32,9%)*

* - paznuyus medcoy epynnamu cmamucmuyecku oocmogephul (p<0,05)

Kak BunHO m3 Tabmuisl, HoBble ciydan MIBC ¢ Gompmoit
yactoToi paszsuiuck Bo II u Il rpynnax, y siuu, y Koto-
PBIX BO BpeMsl | CKpHHMHIA YCTaHOBJIECHBI apTepHaIbHas
THIICPTEH3Hs M IOTPaHNYHAsI apTepHasIbHAs THIIEPTEH3NU,
YTO yKa3bIBAaeT HAa NX 3HAYUTEIHLHYIO POJIb KAK OCHOBHBIX
(akxTopoB pucka B BosHuKHOBeHHH MBC. Ocobo cremyeT
BBIJICJINTH TTOTPAHUYHYIO APTEPHUATBHYIO THIIEPTEH3UIO,
T.K. OHa YacTO OCTAaETCs 3a IpeJesaMd BHUMAHUs Bpada
u naruenTa [11].

PacnpocTpaHeHne (GpakTopoB pHCKa B HONYJSLHU pac-
CMOTPEHO PETPOCIIEKTHBHO. Bo Bcex Tpex rpymmax y Bcex
60mbHBIX BO Il ckpuHMHTE OBLTO TPH MK O0JIee PaKTOPOB
pHCKa, B TOM YHCIIE CAMBIM PACIIPOCTPAHEHHBIM SBISIIOCH
KypeHue. B I rpymne BbisiBiieHa KOMOMHAIUS CIEIYIOLIHX
(axTopoB pucka: 51% ciydaeB — runepxoiaecTepuHEMH
- OTSTOLICHHAs HACJEICTBEHHOCTh - KypeHHe Tadaka,
20,5% - oTsroreHHast HACIIEACTBEHHOCTD — KypeHHUe Tada-
Ka - I30BITOYHOE YITOTPEOIICHIE AIKOTOMIS — NU30BITOUHBIN
Bec, 5% - KypeHue Tabaka — H30bITOUHOE yroTpeOIeHne
QJIKOTOJIS — N30BITOUHBIH Bec, 4% - THIIEPX0JIECTEPUHEMHS
—U30BITOYHOE YIIOTPEOICHHE aTKOTONIS — KypEeHHE TabaKa.
Crnemyer OTMETHTB, YTO COUETaHUE IBYX (DAKTOPOB pHCKa
(oTsTOmICHHAs HACIEACTBEHHOCTh - KypeHHe Tabaka)
HAACHTU(DUIIIPOBAHO TONBKO B 2%.

Bo II rpymme, kpoMe 0JHOTO U3 BeIyIINX (PaKTOPOB PH-
CKa — apTepuaJbHON THIIePTEH3UH, C OOJBIION 9acTOTOM
OTMEYAINCh OTATOIIECHHAs HACJIEACTBEHHOCTH - 59,1%,
KypeHue Tabaka — 63,8% u n30sTounbIH Bec - 41,2%. C
MEHBIIIEH 9aCTOTOH — N30BITOYHOE YIOTPEOICHHIE aTKOTO-
151 — 23%, runepxonecrepuremust — 21%. B aroii rpymme
MPUCYTCTBOBAaTa KOMOWHAIIUAS CIAEAYIOMHUX (aKTOPOB
pucka: 1) oTsAromeHHasi HacIEICTBEHHOCTh — KypEeHUE
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Tabaka — apTepuaibHas THICPTCH3US, 2) apTepHalbHas
THIEPTEH3US — U30BITOUHBIN BEC — OTATOIIEHHAS HACIIE-
CTBEHHOCTH — Kypenue Tabaka. B III rpyme campiMu pac-
MIPOCTPaHEHHBIMH (PaKTOPaMHU PUCKA OBUIN: H30BITOUHBII
Bec — 48,2%, xypenne Tabaka — 47,1%, n30bITO9HOE YIIO-
TpebeHue anKorois - 32,5%, oTAroneHHast HaCJIeACTBEH-
HOCTB - 26,2%, runiepxonectepuremus — 19,1%. B atoit
rpynne B TeueHue 10 geT npou3onuio nporpeccupoBaHme
[IOrPAHUYHOM apTepUaIbHON THIIEPTEH3UN U HA KOHTPOJIb-
HOM Bm3HTE Y 72 (75%) OONBHBIX BHISIBIJIACH Ta WIIH WHAS
(hopma apTepuanbHON runepTeH3un. KoMOMHAINS pHCK
(hakTopoB ObLTa MPUOTUUTENHHO TaKOH ke, kKak BO II
rpymme. Cieayer OTMETHTB, YTO BO BCEX TPEX IpyMIax ¢
OJIMHAKOBOM 4aCTOTOM BCTPEUAIOCh COYETAHUE KypEHHUS
Tabaka 1 OTATOIIEHHON HACTIEACTBEHHOCTH C OCTAIbHBIMU
(hakTOpaMu puckKa.

Cpenu 3a007eBIIAX HA KOHTPOJIHHOM BH3HUTE CTPYKTypa
(hakTOpOB pricKa ObITa M3MEHEHA. B 9acTHOCTH, yMEHBIIIH-
JIach 9YacTOTa KypeHus Tabaka, H30BITOYHOE YIIOTPeOICHIe
AJKOTOJISI ¥ M30BITOUHBIH Bec. OTMeuaach perpeccus cpes-
HHX II0Ka3aTeleld THIIEPXOICCTEPUHEMHUH (KaK 4acToTa, TaK
1 KOJIMYeCTBO). BOBMOXKHO, 3TN N3MEHEHHs Pa3BUIINCh Ha
(hore yxe MaHH(PECTHPOBAHHOTO 3a00ICBAHIIS.

AHaIuU3 IepPBUYHOMN TOKYMEHTALUH YMEPLINX IIPH IIEPBOM
ckpuHuHTE B 34% cirydaeB BoisiBiil MBC. Y ckoHuas-
MIUXCSL OT MH(pAPKTa MUOKApAa U MHCYJIBTa TOJOBHOTO
MO3Ta IPH JKH3HHU BBISIBICHO HECKOJIBKO PHCK (DaKTOPOB:
OTSTOIIEHHAS HACTIEeICTBEHHOCTH (53,8%), KypeHue Tabaka
(62,2%), n36pITOuHOE ymoTpebnenue amkorons (35%),
runiepxonecrepuHemus (19%), aprepruanbHasi THIIEPTESH3US
(17,6%); B Bo3pacte 40-49 net: kypenue tabdaka (59,1%),
n30bITOUHBIN Bec (43%), n30bITOUHOE yIoTpeOneHne an-
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xorous (37%), oTAromeHHas HacaeICTBEHHOCTH (36,1%),
runepxonectepuremus (22,9%), aprepuanbHasi TUNEp-
tensus (19,2%). B Bozpacre 50-59 ner: kypenue tabaka
(42%), u3beiTouHOC ynoTpednenue ankorois (41,9%),
n30bITOuHBIHN Bec (36,2%), runepxonecrepunemust (25%),
OTATOILECHHAs HACNEICTBEHHOCTH (24%). Iloutn Bo Bcex
BO3PACTHBIX I'pyHnax pojib JeTEPMUHAHTA UCIOIHSICT
OTSTOILIECHHAs] HACJIEICTBEHHOCTh U €€ acColMaIus C
npyrumu daxropamu pucka. HecMoTps Ha BBICOKYIO
4acTOTy KypeHHusi Tabaka, Ype3MEpPHOT0 yHOTpeOseHHs
aJIKOTOJIsl ¥ M30BITOYHOTO Beca, UX pouib B pasputiu MBC
BBIpAXKaeTCsAd B COYETAHUHU C THIEPXOJeCTepUHEMHEH,
OTATOIEHHON HACJIEICTBEHHOCTBIO U apTepHabHON T'H-
HepTeH3uel. B Takux ciydasx puck JIETalbHbIX CIIy4acB
B 3 pasa Oosblie. TO MOATBEPXKIACT TOT (AKT, YTO TMPH
JIETaJIbHOM HCXO/I¢ Ha TIEpBOM CKPHHHUHTE B 3,2% citydaeB
3aperuCTPUPOBAHO KypeHHe Tabaka — apTepuasibHas Tu-
MePTOHMST — U30BITOYHOE yNOTpeOseHne ankoroisi, B 2%
cllydaeB - KypeHue Tabaka - U30bITOYHOC yIOTpeOICHNE
aNKoOTOJIsl — THIOAWHAMUsL — U30bITOUHBINA Bec. Cpenu
YMEpIIUX OT MHCYNbTa TOJIOBHOTO MO3ra Ha | CKpUHUHTE
apTepHajgbHas TUIIEPTEH3Us TUarHocTuponaHa B 18,2%
Clly4aeB, TIOrpaHUYHAs apTepuaibHas runepreHsus —9,2%,
Kypenue Tabaxa — 77,7%, u30bITOUHOE yIIOTpeOIeHUE all-
KoroJisi — 66,2%, OTATOIICHHAS HACJICACTBEHHOCTh — 37,3%
ciydaeB. HaunHas ot | ckpuHMHra 10 JIeTaIbHOTO UCX0/1a
HHIUJEHT PaccTpONCTBa KPOBOOOPAIICHHS TOJIOBHOTO
Mo3ra ormedanics B 36,1%.

[IpoBeneHHBIC HAMH HCCIIEIOBAHUS BBISIBHIU IPOTHOCTH-
YEeCKYIO POJIb Pa3JINYHBIX (PAKTOPOB PUCKA B Pa3BUTHUH
JIeTaJbHBIX U HeneTanbHbIX ciryuaeB MBC. s netambHbIX
CJlyyaeB caMbIMHU HEOJIATONPUSATHBIMU SBJISIIOTCS IEpeHe-
CEHHBI MH(APKT MUOKap/a, CTEHOKap/AWs HaIPsKEHHsI
n 6e30oneBas umemus. Camast OoJbIlas acCOIMALUSA CO
cMeprenbHbiMu cnyuasimu UBC nmena Mecto npu coueTa-
HUM apTepUaIbHOM TUNEePTEH3UN U THIIEPXOJIeCTePUHEMUT
C OTATOLICHHOH HaciieACcTBeHHOCThIO [4,5,7]. Ilpu BO3-
HUKHOBCHHH HOBBIX HeJleTalbHbIX ci1yuaeB BC 6omnbioe
3HAUYE€HHE MMENIH yPOBEHb apTepUAIBHOTO JABICHMUS,
OTATOIIEHHAS HACJIEICTBEHHOCTD, MCUXOAMOIOHAIbHAS
HATPSHKCHHOCTh, M30BITOUHOE YIIOTPCOICHUE AIKOTOJIS.
CnusHYMEe MOTPaHUYHONW apTepHalbHON THIEPTEH3UH C
M30BITOYHBIM BECOM U OTSATOLCHHOM HACIEACTBEHHOCTHIO
SIBIIETCSA OMPEEICHHBIM PUCKOM TPU BO3HUKHOBEHUU
UBC. Cnenyer OTMETUTH, UTO OTSTOLIEHHASI HACTIEICTBEH-
HOCTB COCTOUT B KOPPEJIAINH KaK C BOSHUKHOBEHHEM, TaK U
TeyeHreM OoJie3HH. B Hallei momyJsisiiuy rurnepxonecrepm-
HEMHS 0Ka3aJ1aCh 3HAYUTEIIBHBIM ITPEAUKTOPOM B Pa3BUTUHI
UBC; ogHako, yxke B pa3BUTBIX Clydasx €€ 3HAYUMOCTb
YMEHBIIaeTCs. Y yMEpIIUX OT HHCYIbTA FOJIOBHOTO MO3Tra
MIPOTHOCTHYECKOE 3HAUCHUE UMEITH: apTepHuajibHas THIep-
TeH3Ms, U30BITOUHBIN Bec, KypeHue Tadaka. OTsroleHHas
HACJIEICTBEHHOCTH (CO CTOPOHBI MaTe€pH) B KOPPENISALUU
C apTepualbHON THNEPTEH3UEN 3HAYUTEIBHO MOBBIIIAET
PHCK CMEpPTH OT HHCYIIBTa roioBHOrO Mo3ra [1,9,11], oco-
OCHHO B MOJIOIOM BO3PACTeE.
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HOﬂy‘{eHHLIe PE3YIbTATHI MMO3BOJIUJIN BBIACIUTH UHTEC-
TpaJbHBIC JaHHBIC IJIs CO3JaHUA KOMHBIOTepHOﬁ po-
rpamMMbl IPOrHO3UpOBaHMst 3a0oseBanus. [ unepxonecre-
puHeMHs, U30BITOYHBIN BEC, CUCTOJIO-TUACTOINYECKOE
JaBJICHUE, OTATOILICHHAs HACJEICTBEHHOCTh, KypeHUe
Tabaka, Ype3MepHOe YIOTPeOICHUE ATTKOTOJIS — SIBIISIOTCS
TEM UHTErPajioM IPOrpaMMbl, KOTOPBIN AA€T BO3MOKHOCTb
KOJIMYECTBEHHO OICHUTH cTeneHb pucka MbC Bo Bpems
SMUIEMHUOIOTHYeCcKoro uccienoBanus [6,10]. ITo Hamum
JaHHBIM, OTATOLICHHAA HACJICACTBCHHOCTH CO CTOPOHLI
ponuTenieii co3aeT HaCTOJIBLKO TSKENbIN (POH JIs pa3BUTHS
3a00JICBaHuUs, YTO y)KE B PaHHEM BO3pacTe HEOOXOTUMO
KOPPUTHUPOBATh OCTaNIbHBIE (hakTOpbl pucka. Huskas rpanb
qyBCTBUTEIBHOCTH K IOBAPEHHON COJIH, XapaKTepHas I
Tpy3UHCKON momynsanuu [1] HaXomuTcst B TeHEeTHYECKON
CBSI3M C Pa3BUTHEM apTePHAIbHON TUIIEPTEH3NUH U TpeOyeT
OrpaHHYeHUs! yHoTpeOlIeHHsI TOBAPEHHOW COJIM C PAaHHETO
BO3pacTa.
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SUMMARY

THE IMPORTANCE OF RISK FACTORS IN EMER-
GENCE AND DEVELOPMENT OF ISHEMIC
HEART DEASEASE

Isakadze A., Burkadze N., Noniashvili M.

The Academy of Science Preventive Medicine of Georgia,
Thilisi State Medical University, Department of Therapy,
Georgia

The prognostic value of some risk factors in emergence
of ishemic heart disease and insult were analyzed. 1500
healthy men from 40 to 59 years old were under investiga-
tion. Reinvestigation of 71% responses was conducted
after 10 years. The prognostic role of different risk factors
of ishemic heart disease was revealed. Multifactorial prophy-
laxis carried out for 5 years among men aged 40 to 59 years
brought about a significant decrease in the total death rate
(by 22,2%), Mainly because of the lowering of the death rate
due to cardiovascular diseases (by 41,3%), determined by a
reduction of these indicators among persons who initially had
coronary heart disease. The data indicate that in order to reach
a positive effect, the primary care should be exercised for a
longer time. At the same time, the prophylactic measures are
to be multifactorial and include not only correction of risk fac-
tors but also the screening and treatment of patients suffering
from coronary heart disease.

Keywords: coronary heart disease, prevention, epidemi-
ology.

PE3IOME

POJIb ®PAKTOPOB PUCKA B BO3HUKHOBE-
HUH U PA3BUTHH HIIEMHUYECKOI BOJIE3HHA
CEPIIA

Bypkansze H.H., Ucakanze A.JI., Honuamsuiau M.O.

Axademus nayk npogpunaxmuueckou meouyunst 1 pysuu;
Tounucckutl eocyoapcmeenubiti MeOUYUHCKUU YHUBepCU-
mem, Oenepmamenm mepanuu, Tourucu, I pysus

B pabore npoaHaIM3upoOBaHO MPOTHOCTHYECKOE 3HAYCHUE
HEKOTOPBIX (haKTOPOB PUCKA B BO3HUKHOBEHHH CIIy4acB
UBC u uHCynbTa ToNoBHOTO Mo3ra. OIeHeHa BO3MOXK-
HOCTb IPOTHO3UPOBAHUS ATUX COCTOsTHUI. CorllacHO IpH-
HSTBIM B SITUJIEMHOJIOTHH MEXKIyHAPOIHBIM CTaHAApTaM,
nuccaenoBano 1500 mpakTHYECKH 3M0POBBIX MYKIHH B
Bo3pacte 40-59 net. zyueHsl (hakTOpHI pUCKa: CHCTOJIO-
JIMACTOJINYECKOE aPTEPHAILHOE ABJICHNE, KOHLICHTPALIU
o01Iero xoJaecTeprHa, KypeHue Tabaka, n30bITOYHEIH Bec,
OTATOLLEHHAS! HACIIEACTBEHHOCTb, THIIOHMHAMHS, H30BITOY-

© GMN

Hoe ymoTtpeOienue anxorons. IIoBTopHOE uccienoBanne
¢ 71% pecnoncueii mposeaeHo yepes 10 net. BoeisiBunach
MPOTHOCTHYECKas! POJIb PA3IMYHBIX (PAKTOPOB PHCKA MPH
Pa3BUTHH JICTAIBHBIX U HeneTanbHbIX caydaeB UBC. ITpn
BO3HHUKHOBEHMH HEJIETANIBHBIX CITy4aeB OOJIbIIOE 3HAUYCHNE
HMEJH YPOBEHb apTEPUAIbHOTO JABIEHUS, OTSATOLICHHAS
HACJIEICTBEHHOCTD, [ICUX0-9MOLMOHAIBHOE IIEpEHAIIPSIKE-
HUE U CJIUSHUE IOTPAHUYHON apTepuabHON THIIEPTEH3UU
C M30BITOYHBIM BECOM M OTATOIIEHHOM HACIEeICTBEHHO-
CTbI0. | UIepX0IeCTEpUHEMUS - 3HAYUTEIIbHBIN IPEIUKTOP
pa3Butust UbC, HO yke B pa3BUTHIX CIIydasx ee 3HaUYCHHUE
YMEHBIIACTCS.
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W3YYEHUE MMOKA3ATEJIEH CMEPTHOCTH IO MATEPUAJIAM ITPOT' PAMMBbBI
MHOTO®AKTOPHOU MPO®UTAKTUKA NIIEMUYECKOM BOJIE3HU CEPIIA

Hcaxanze A.JL., Bypkanze H.H., Honnamsuan M.O.

Axraodemus Hayk npoguiakmuueckol meouyunst I pyzuu;
Tounucckuii 20cy0apcmeenbvlil MeOuYuHcKull ynugepcumem, oenapmamenm mepanuu, Tounucu, I pysus

Cepneuno-cocynucteie 3aboneanus (CC3) mo ceit
JIeHb OCTAIOTCS OCHOBHOW MPUYHUHON CMEPTHOCTH BO
BCEX Pa3BUTHIX CTPaHaxX, B TOM 4yucie u B [py3uu. B
Hacrosmee BpeMs pocT cMepTHOCTH 0T CC3 oTMeueH
U Cpel HACeJeHUs TPYJOCIOCOOHOrO BO3pacTa, 4To
JIMKTYyeT HEOOXOJMMOCTh MPOBEICHUSI aKTUBHOMN IPO-
¢unakruku [1-3].

MHoro(haKkTopHble IPOrpaMMBbI 10 MEPBUYHON Hpodu-
JMaKTUKe umeMudeckoil 6ome3nu cepama (MbC) BexyT
K JJOCTOBEPHOMY CHI)XKCHHIO (DaKTOPOB PUCKaA, OIHAKO
yOeIUTEIBHBIX JIOKAa3aTeIbCTB CHIDKCHUS ITOKa3arelieit
cMepTHOCTH He mveetcs [4,5,7]. [Toatomy HanbospIme Ha-
JEeKIIBI Ha yCIIeX NPO(UIaKTHYSCKUX MEPOIPHATHH B OT-
HOILLICHUH CHI)KEHUSI CMEPTHOCTH MOTYT OBITh BO3JIOXKEHBI
TOJIKO Ha MHOTO(AKTOPHBIC KOMIUICKCHBIE IIPOTrPAMMBI,
nuddepeHInPOBaHHBIM BO3/ICHCTBHEM OXBaThIBAIOIIUE
6ompHBIX BC (BTOpHUHas Mpo(MITaKTHKA) U JIHIL C (pakx-
topamu prucka UbC (nepBuanas npodunaxruka) [2,6,10]
U BKJIFOYAIOLIHE MEPOIPHATHS, HAIIPABJICHHbIE HE TOJIBKO
Ha KOPPEKLHIO0 (HaKTOPOB pHCKa, HO M Ha BBISIBICHHE H
neyenue 6ompHBIX MBC.

[lenbio ncciieoBaHus IBUIOCH U3YyUCHHE MOKazaTeneit
CMEPTHOCTH T10 MaTepraliaM IPOr paMMbl MHOTO(DaKTOPHOH
pO(MIIAKTHKA UIIEMIYECKOI O0JIE3HN Ceplia, POBEICH-
Hoii B Bakuiickom paifone 1. Tommmcu ¢ 2006 mo 2010 rr.

Marepuas u MeToAbl. ccienoBaHue NpoBOJMIOCH C
2006 mo 2010 rr. cpeau mMyxuuH B Bo3pacte 40-59 ner,
MPOKUBAIOIINX B paiioHe oOcmyxuBanus JleueOHO-
npodumrakTuaeckoro meHTpa Nel Bakwmiickoro paiioHa
ropona Toummcu. Vcenenyemblit KOHTHHTEHT ObLT pactipe-
zienieH B 2 rpynnsl: [ rpyniy coctaBuiu 3488 i, KOTOpbIM
MIPOBOJIMIINCH AKTUBHBIC JICYCOHO-TIPOPMIAKTHIECKIE
meponpustus; Il rpynny - 3168 mauueHTOB, KOTOPBIM
71e4eOHO-TTPOPHUIAKTHICCKIE MEPOTIPUSATHS OCYILIECTBIIS-
JIMCh TPaJTUINOHHBIMH METOAMH.

B teuenune 2006-2010 rr. B yka3zaHHBIX IpyIIax Belach
pETHCTpAIHsI CMEPTHBIX CIIy4aeB HE3aBUCUMO OT IIPHUHH.
[Tpyu4nHBI cMEpTH W3yYaly 10 JaHHBIM aHaJIN3a aMOyIia-
TOPHBIX KapT, HCHONIB3Ysl MEXIyHApOIHYIO Kilaccu(prKa-
uro OoNe3HeH, TpaBM M JPYTUX IPUYIHH CMEPTH [2].

Omnpenensiin TaKKe YPOBEHb 3a0011€BaeMOCTH HH(DAPKTOM

muokapra (MM) u mozroBemv uaCynmsToM (MUN). [lnaraos
UM co cMmeprenbHbIM U HECMEPTEIbHBIM HcxonoM U1 MU
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YCTaHABIIMBAJIM HA OCHOBAHUN KPUTEPHUEB, TIPEIUIOKEHHBIX
BO3[9,10]. CmeprHOCTS 1 320011eBaeMocts UM 11 MU BEI-
paxanu B [oKazarensx, paccunTanublx Ha 1000 .

[TonydeHnsle nanHbIe 00pabaThIBaIM Ha MEPCOHAIBHOM
rxommsioTepe IBM PC|AT MeTomoM BapHalimoOHHON CTaTH-
ctuku B mporpamme SPSS v.19. JlocToBepHOCTE pa3mudanit
yCTaHaBIMBaIN 110 t-KpuTeputo CThIOeHTA.

Pe3yabTaTrhl U ux odcy:xaenne. C 2006 mo 2010 rr. mo
pe3yibTaTam 00eHX rpyI 3apeructpuposatno 510 ciryqaes
CMEpPTH. AHalN3 CTPYKTYpBhl CMEPTHOCTH ITOKa3aJl, 4To
CC3 ocraroTrcsi OCHOBHOH TMPUYHHOW CMEPTHOCTH, OIS
nx coctasisier 40%; B 71% ciryqaeB cMepTh HacTymIHiIa
o npuunHe UBC, BHe3amHO, OT OCTpOW KOpOHAPHOH
HEJIOCTATOYHOCTH, YTO COIIACYETCsI ¢ JaHHBIMH JPYTHX
aBTOpOB [4].

CaMmble BBICOKHME IIOKA3aTeIH CMEPTHOCTH BBISBICHBI
cpenu s, y kotopsix UBC Obita tHarHocTHpOBaHa IPH
TIePBUYHOM 00cCIenoBaHmH (Tabnuia). Tak, CMepTHOCTB OT
IpyTUX Mpu4auH ObL1a B 3 pasa Berme, yeM ot MBC (19,8 u
6,3 cydas Ha 1000 mmut1, cooTBeTcTBEHHO), 0T CC3 - MouTH
B 6 pa3 Beimme (12,2 u 2,2 cyyas).

B I rpymme ob6mmiast cMepTHOCTB OKa3anach Hike Ha 22,2%
(7,7 1 9,9 cirygas Ha 1000 mu, p<0,05), cMepTHOCTH OT
CC3 - ra 41,3% (2,7 n 4,6 caydas, p<0,05), B ToM gncie
ot UBC - Ha 36,4% (2,1 u 3,3 ciy4as).

HawuGonbiiee cHIDKEHNE CMEPTHOCTH JOCTUTHYTO CPEIU
ymrt ¢ UBC B I rpymire akTHBHOM PO HITaKTHKH, B KOTOPOH
o01mast cMepTHOCTh cHU3mIach Ha 34,3% (15,7 n 23,9 ciy-
gast Ha 1000 s, p<0,05), ot CC3 - Ha 50,6% (8,1 u 16,4
ciydas, p<0,05), B Tom uncie or UBC - ma 39,4% (7,7 n
12,7 ciyqasi, p<0,05) OTHOCHTENBFHO TPYIIIHI CPABHCHHS.

B I rpynme cpean mun 6e3 UBC onpenenmnack TeHICH-
st K Oosiee HU3KNUM TI0Ka3aTelisiM 00IIel CMEPTHOCTH B
cpasHenuu co II rpymmoii (Ha 16%), cmeptHocT or CC3

(1a 28,0%). B Tom uncne or UBC (Ha 29,4%), omHAKO 5TH
pas3yinyms He HOCHJIM JIOCTOBEPHOTO XapakTepa.

W3ydeHne cMEepPTHOCTH 3a S-JIETHUI NEpHOI MOKa3ajo,
g0 Bo Il rpynme cpenu mut, rexoqHo crpanaromux UbC,
OTMEYaeTCsl POCT OOIIel CMEPTHOCTH, CMEPTHOCTH OT
CC3, B Tom umcie or MBC, 4To cBSI3aHO, B OCHOBHOM,
C SCTECTBEHHBIM CTApCHHEM MOIYIISAINUH. AHAJIOTHIHBIC
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HU3MeHeHUs oTMedanuch u B [ rpynne B 2006-2007 roast
Habmronenust; oaHako, HaunHas ¢ 2008 roga, HabmrogaeTcs
TEHJICHISI K CHIDKCHUIO MTOKa3areeif CMepTHOCTH, KOTO-
pole Ha 4 1 5 roj1y HaOIIOACHUS JOCTUTAIOT JOCTOBEPHBIX

pa3nuumii ¢ TakoBbIMH Bo II rpynme. Cpeau mun I rpymnmel,
ucxoguo He umeniux MBC, orMeuaeTcs TeHACHIUS K
cumxenuto cmeptHocT oT CC3 k 2010 rony, T.€. k 5 roay
HaOJIIONIeHNSI.

Tabnuya. Toxazamenu cmepmuocmu ¢ 2006 no 2010 ee. 6 pacueme na 1000 1uy

Mpuynnb cMepTH

O6wmast 310Ka4ecT-

[pynna | cvMepTHOCTH cC3 HUBC M MU H‘;E;':;;z Apyre
30BaAaHUA

abc. % abc. % abc. % abc. % abe. | % a0c. % abc. %
[(n=3488) | 126 | 7,7% | 44 | 27% | 35 |20 | 32 [19%| 5 [03 ] 44 [27] 38 |23
Bes UBC
2075y | 89| 63 | 25 | L8 |17 |12 |06 | L1 |5 04| 35 |25 29 |21
C UBC 37 | 15,7% | 19 | 81* | 18 | 7.7% | 16 | 68*% | - - 9 [38] 9 |38
(n=513)
1
(n3les) | M6 | 99 | 67 | 46 | 48 | 33| 48 | 331 6 04| 34 |23 45 |31
bes UBC
w2705y | 95 | TS |32 | 25 |21 |17 |2t |17 [ 3 [ 02] 26 |21 37 |30
€ 1bC 51 | 239 | 35 | 164 | 27 | 127 27 [ 127 3 | 14| 8 [38] 8 |38
(n=463)
Hroro
(nmoos6) | 272 | B8 | M| 37 |83 |27 | 80 | 26 | 11| 04| 78 25| 8 |28
bes UBC
(os6s0) | 1S4 | 63 | 57 | 22 [ 38 | 15| 37 | 14| 8 | 03] 61 | 23] 66 |25
CUBC | oc | 198 | s4 | 122 | 45 [102] 43 | 97| 3 |07 17 |38] 17 |37
(n=976)

* - paznuuus mexcoy I u Il epynnamu cmamucmuuecku 0ocmosephul (p<0,05)

B I rpynne npou3ounuio CHUKEHUE PUCKa CMEPTHOCTH OT
Bcex 3aboneBanuii Ha 12,7% or CC3 na 40,7% (p<0,001),
nammaeaTa UM u MU Ha 18,8% (p<0,05). CirenoBatensHo,
aHaIM3 NoATBepAWI 3(p(HEeKTUBHOCTH TPOTPAMMBI MHOTO-
(haxTOpHOI POPUIAKTHKHN KaK 00IIell CMEPTHOCTH, TaK
u cmeptHOCTH 0T CC3.

Taxum 00pazoM, MEPOIIPUATHS IO MHOTO(PaKTOPHOM IIpo-
¢unakruke UBC npuBenn K JOCTOBEPHOMY CHIIKCHHIO
obmreit cMepTHOCTH U cMepTHOCTH 0T CC3, B ToM 4mcie
ot UBC. CHmkerne cMepTHOCTH B | rpyrmime mpou3onuio
MIPEUMYIIECTBEHHO 32 cUeT () (PEKTHBHOCTH MPOPIIIAKTH-
yecKux MeponpusaTwii y 6onsHbIX UBC, 9o cBsA3aHo, mpe-
JKJIe BCETO, C TEM, UTO TPYIITHI HAOIIOAeHHUS (hOpMHUPOBa-
JIMICh HA OCHOBE AKTUBHOTO BhIsIBIICHUS 001bHBIX TBC pn
MpOPUIAKTUIECKOM 00CIIeTOBAHUN BCEr0 HACEICHUS,
a He Ha OCHOBE 00pamaeMoCTH, KaK MPUHATO B paboTe
YUpEKACHUN NPAKTUYECKOTrOo 3apaBooxpaneHus. Kpome
TOTO0, HAOIIO/IEHUE OCYIIECTRIIOCH 3@ BCEMHU JIMIIAMH,
MMEIOIIMMH T€ WJIN WHBIC IPU3HAKH 3a00JIeBaHNs, & HE
TOJIBKO 32 OOJBHBIMU C BBIPAXKEHHBIMH KJIIMHUYECKUMHU
¢dbopmamu 60e3an. Cpen dTHX OONBHBIX TPOBOIUIACH
JuATenbHas TudepeHnInpoBaHHAs MEINKAMEHTO3HAs
Tepanus (a HE TOIBKO KypCOBOE JIedeHHEe Ipu 000-
cTpeHnH) Hanboiee aKTUBHBIMU JEKAPCTBEHHBIMHU

© GMN

mpenaparaMy B COYETAaHMHM C HEMEINKaMEHTO3HBIMHU
MEPONPHUATHIMHU B OTHOIIEHUH UMEIOMNXCS (HaKTOPOB
pHcKa.

Yewmust 1o IepBUYHOHN MPOPIIAKTHKE HE IPUBEIH K 3HA-
YUTEJILHBIM N3MEHEHHSIM TTOKa3aTelIeld CMEPTHOCTH, XOTS
OTMeUeHa TeH/EHINS K OoJiee HU3KHUM €€ TOKa3aTelsiM B
I rpynme. EcTecTBeHHO, 5-MeTHEro cpoka HaOMIOMCHUS
CIJIUIIIKOM MaJIO JUTS OLIEHKH (P PEKTUBHOCTH MEPOIPUATHI
TI0 TIEPBUYHON NpodrIIaKTHKE.

Be3ycnoBHO, HE OTPaHUYUBASACH TOIBKO YCHIIUSIMA MEIH-
KOB, ZICHCTBEHHOCTB POTPAMMBbI PO HIAKTUKH 1 KOPPEK-
un (pakTOPOB prCKa MoriIa ObI OBITH O0JIee YPPEKTHBHOM.
Heobxoammo mpoBeneHne KOMIUIEKCHBIX MEpOTIPHUATHIA,
MO3BOJISIONINX M3MEHUTh OTHOILICHNE HACENICHNS K CBOE-
MY 3/10pPOBBIO M IOBBICHTH 3aMHTEPECOBAHHOCTH B €TI0
COXpaHEHHH.

Kpowme Toro, mist perierns 3Toit mpooimeMbl Heooxomumo (op-
MHPOBAHHE HOBOTO MBIIIICHHUS Y ME/TUKOB, KOTOPbIE JIOJDKHBI
ObITh OPHEHTHPOBAHBI HE TOJBKO HA JICUCHUE OOBbHBIX, HO 1
MPOBE/ICHUE MACCOBBIX MPOMUIAKTUYECKUX MEPOIPHUSTHIA,
HEoOXOMMO TaK)Ke BECTH HAOIOCHIE 3a JIMLAMU TPYIIIHI
PHCKa, HE MMEIOIIMMU MIPU3HAKOB 3a00JICBaHUSL.
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BriBosbI:

1. UzyueHne CTpYKTYypbl CMEPTHOCTU CPEAM MYXKUHH B
Bo3pacte 40-59 ner Bakwuiickoro paitona r. TOwincu 3a
S-netnuit nepuon (2006-2010 rr.) BersBUIO, uTo CC3
OCTaIOTCsl OCHOBHOU IPUYMHON CMEPTHOCTH CPEIU Hace-
JeHus, ux J1ois cocranugeT 40% ot ob1ieit CMEepTHOCTH,
a 71% Bcex cmepreit o npuuunHe CC3 mpuxoauTcs Ha
nomto UBC.

2. IIporpamMma MHOTrO(paKTOPHON NPOGUIAKTUKH, OCY-
miectrisieMoit JleueOHo-npodunakTudeckuM eHTpom Nel
Bakwuiickoro paitona r. TOunmcu mpuBesna K T0CTOBEPHOMY
CHIDKCHUIO 0011IeH CMEPTHOCTH - Ha 22,2%, CMEPTHOCTHU OT
CC3 - na 41,3%, cmeptoctu ot UBC - Ha 36,4%.

3. Cpenn 6onbHbIX BC OTMEYaeTcs CHIIKEHUE CMEpT-
HOCTH Kak o01ieit, Tak 1 oT CC3 ¢ 2008 1., T.e. Ha 3 roxy
HaOmoneHust; cHmwkeHne cmeptaocti o1 CC3 cpenu suig
6e3 UBC oTMeueHo - Ha 5 oy HaOMIONEHUS, YTO JAUKTYET
HEOOXOIMMOCTh YBEJIMUYCHHUSI CPOKOB TIPOBENICHHST MEPO-
MIPUSITHH 110 IEPBUYHOMN MPOQHIAKTHKE.

4. JlaHHbBIE TIPOTPaMMBbl CBUIETEIBCTBYIOT, YTO TOJIBKO
KOMIIJICKCHBIE MTPOPUIAKTUYSCKHE MEPONIPHUSITUS MOTYT
MIPUBECTHU K CHIKEHUIO CMEPTHOCTH CPEM HACEIICHHMSI.
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SUMMARY

A PROGRAME OF MULTIFACTORIAL PROPHY-
LAXIS OF CORONARY HEART DISEASE: STUDY
OF THE DEATH RATE

Isakadze A., Burkadze N., Noniashvili M.

The Academy of Science Preventive Medicine of Georgia,
Tbilisi State Medical University, Department of Therapy,
Georgia

Multifactorial prophylaxis carried out for 5 years among
men aged 40 to 59 years brought about a significant de-
crease in the total death rate (by 22,2%), mainly because
of the lowering of the death rate due to cardiovascular
diseases (by 41,3%), determined by a reduction of these
indicators among persons who initially had coronary heart
disease. The data indicate that in order to reach a positive
effect, the primary care should be exercised for a longer
time. At the same time, the prophylactic measures are to be
multifactorial and include not only correction of risk factors
but also the screening and treatment of patients suffering
from coronary heart disease.

Keywords: coronary heart disease, prevention, epidemiology.
PE3IOME

W3YYEHUE MMOKA3ATEJIEl CMEPTHOCTH T1O
MATEPUAJAM NMPOTPAMMBI MHOTO®AK-
TOPHOW MPO®PUIAKTUKN UITEMHAYECKOWM
BOJIE3HM CEPILIA

Hcakanze A.JL., Bypkanze H.H., Honnamsuiau M.O.

Axaodemusa nayk npogunaxmuueckou meouyunsl I pysuu,
Tounucckuu 2ocyoapcmeeHmblll MeOUYUHCKUL YHUBEPCU-
mem, denapmamenm mepanuu, Tounucu, I pysus

W3y4deHbl moka3aTeld CMEPTHOCTH 10 MaTepHaiam
MpOTrpaMMbl MHOTO(AKTOPHON MPOPMIAKTHKH HIIEMHU-
yeckoii 6one3nn cepana (MbC), mposenenHoii Jleae6HO-
npodurakTuaeckuM neaTpom Nel Bakuiickoro paiioHa
r. Tommucu ¢ 2006 mo 2010 rr. [IporpamMmma BKiIIOYana
MEPONPHUATHS, HAIIPABICHHbIE HE TOJIBKO Ha KOPPEK-
U0 (akTopoB pPHUCKA, HO U HA BBISBICHUE W JICUCHUE
6omsubIx UBC.

AHaNN3 CTPyKTYPbl CMEPTHOCTH CPEIN MYXKYHH B BO3pac-
te 40-59 ner BeisgBui, yto CC3, 110 Cei €Hb, OCTAIOTCS
OCHOBHOW IIPUUMHON CMEPTH U UX 107151 cocTasisieT 40%
ot o0me#t cmeprHocTH, puueM 71% cmepreit ot CC3
npuxonutcs Ha gomto UBC.

[Iporpamma MHOTO(AKTOPHOH MPOPUIAKTHKY TPUBETIA
K JIOCTOBEpHOMY CHIDKEHHIO OOIIell CMEPTHOCTH - Ha
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22,2%, cmeptaoctu oT CC3 - Ha 41,3%, cmepTHOCTH
ot UBC - na 36,4%.

Cpenu 6onbHbIXx UBC oTMeuaeTcst CHIKEHHE Kak 001Ieit
cmeptHOCTH, Tak U oT CC3 ¢ 2008 r, T.e. Ha 3 roay Ha-
omonenust; cHmkenne cmeptHoctu oT CC3 cpenu muil
6e3 MBC ormeueHo Ha 5 roay, 4TO CBHIETEILCTBYET O

HEoOX0IMMOCTH 00JIee JUIMTEIBHOTO CPOKa HAOIIOACHUS
JUIsl OCHKH 3()(PEKTUBHOCTU MEPOTIPUSATHH 110 IIEPBUYHOMN
npoduakTHKe.

N3yuenue nearebHOCTU IPOrpaMMBbl BBISIBUIIO, UTO TOJIBKO
KOMIIJICKCHBIE MPOQHUIAKTUYSCKHE MEPONIPHUITUS MOTYT
[IPUBECTU K CHUIKEHUIO CMEPTHOCTH CPEIU HACEJICHUS.
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HU3YUEHUE COCTOSIHUM TPEBOI'H, JENIPECCHH,
MAHUYECKOI'O PACCTPOMCTBA Y BOJbHBIX BPOHXUAJBHON ACTMOM

Baman3ze 111.B.

Bbamymckuii eocyoapcmeennvitl yrusepcumem um. L. Pycmasenu, I pyzus

B MHOTOYHCIEHHBIX UCCIEOBAHUAX YKA3bIBAETCS, UTO Y
MalMeHTOB C JIETOYHOM MmaTtoioruei yacto (6-24%) pas-
BHUBaeTcs nanudeckoe paccrpoiicteo (I11P) [1,2].

Llenbto uccienoBaHus SBUJIOCHh W3YUYEHUE TPEBOTU U JiE-
MPECCUH, a TAK)KE TPEBOXKHBIX aTaK y MAIUCHTOB ¢ OPOH-
XUaJIbHOW acTMOM U OIpeJereHue MCUX0COMaTHYeCKUX
COOTHOLLIEHUI MEX]Ty TPEBOTOM, IeNpeccuen, TaHUYECKUM
paccTpOWCTBOM C OTHOM CTOPOHBI U OPOHXHMAIBHOW acT-
MOU — C IpYToil.

© GMN

Marepuaa u MeToabl. OTOOp MAMEHTOB OCYINECT-
BIsIICs Ha 6asze barymckoro rocyHuBepcurera um. 1.
PycraBenu, B nuarnoctuyeckom LeHtpe. Jmarnoctuka
TPEBOTH U JEMPECCHH OCYLIECTBISAIACH MOCPEICTBOM
TOCHUTANBHON mIKansl TpeBoru u aenpeccun HADS
(Zigmond A.S., Snaith R.P., 1983). IlIkana obnagaer BbI-
COKOM JUCKPUMHUHAHTHOHN BaJUIHOCTHIO B OTHOLIEHUU
TPEBOTH U AETNPECCHH, BKIOYaeT 14 MyHKTOB ¢ AByMs
MOJIIIKAJIaMU - TpeBora U Jenpeccusi. Kaxxaomy myHKTY
COOTBETCTBYIOT 4 BapuaHTa OTBETA, OTPAXKAIOIIUX Tpajia-
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LIUU BRIPAKEHHOCTH MPU3HAKA ¥ KOAUPYIOIIUXCS IO CTe-
[IeHU HapacTaHus CUMITOMATUKH OT O (OTCyTCTBUE) 710 3
(MakcuMasbHas BBIPAXKEHHOCTB): 1) BapuaHT OTBeTa OT
0 1o 7 (HOpMa) - OTCYTCTBUE JJOCTOBEPHO BHIPAKEHHBIX
CHMIITOMOB TPEBOTH U aenpeccud; 2) ot 8 g0 10 - cy6-
KJIIMHUYEeCKH BBIpaXXeHHast TpeBora u fenpeccus; 3) 11 u
BBIIIIE - KJIMHUYECKH BBIpa)KEHHAs TPEBOTA U ICTIPECCHS.
[Tanngeckue araxu (ITA) HamMu onpenensINCH IO IIKaJIe
tpeBoru ['ammnsrona. ITP (F-41.0), cormacio MKb-10
- BapMaHT TPEBOXKHBIX PACCTPOICTB, JOMUHUPYIOIIUM
MIPU3HAKOM KOTOPOTO SIBJIIOTCS MTOBTOPSIOMIMECS TICUXO0-
BereTaTUBHbIC Mapokcu3msl. ITA xapakrepusyercs npu-
CTYIIOM CTpaxa, MTaHUKH WM TPEBOTH W/WJIH OLYIICHUEM
BHYTPEHHET0 HaNpsKeHUS B COUETaHUU ¢ 4 mwiin Gosee U3
CITHMCKA MAHUKOACCOIIMUPOBAHHBIX CUMIITOMOB: OJIBIIIIKA,
cepaueOueHue, 001b B TPYIHON KJIETKE WIM 4yBCTBO
nuckoM(popTa, HeXBaTKa BO3yXa WIH YIylllbe, 4yBCTBO
HepeaJbHOCTH, MapecTe3nii, 03H00a U MPUIMBOB Xapa,
MOTIMBOCTH, COCTOSTHUE BRIPAYKEHHOI! c1a00CTH BILIOTH
o obmopoka. Jlnarno3 OponxuanbHoit actmbl (BA)
YCTaHAaBJIMBAJICS B COOTBETCTBUHU C PEKOMEHIALUIMHU
MexayHapoaHOl rpymnnbl 3kcnepToB «lnobanbHas
nHunuarusa mo actMe» (GINA, 2000). O6crnenoBanue
BKJTIOYAJIO (PM3UKAIIBHBIA OCMOTD, OLIEHKY CUXHUYECKOTO
craryca, cOop aHaMHe3a, KIMHUYECKOe HCClIeJOBaHUE
I1P, nenpeccuu u TpeBoru y 60nbHBIX BA MyXckoro u
KEHCKOTro nona. M3 ncenenoBaHus HCKITIOUAIUCh JHUIIA C
HMHOM COMAaTU4YECKOM NaTOJI0TUel U TAKUMHU IICUXUYECKU-
MU paccTpoHCTBaMU Kak opranndeckoe nopaxenue [{THC
(F00-F09 no MKB-10), ncuxuueckue 1 noBeeHIECKUE
HapyIIEeHHs BCJIEACTBUE YIIOTPEOICHNUS ICUXOAKTUBHBIX
BemectB (F10-F19), mmu3odpenus, mu30THIHYECKOE
pacctpoiicto (F20-F29), apdexTuBHble paccTpoiicTBa
(F30-F39).

AHaJ'II/I3 TMOJYUYCHHBIX TaHHBIX OCYIIECTBIIAJICA C TIOMOLIBIO
makeTa mporpamm Statistica V. 5.5 mist Windows.

Pe3ysnbrarsl n ux odcy:xkaenue. Hamu obcnenosanst 50
OOJBHBIX C AUAarHo30oM BA - 32 eHiuHsbl, 18 - My)X4uH,
cpenHuii Bo3pact - 38,7+2,1 roza, OOJBIIMHCTBO U3 HUX
(80,8%) cocrosmu B Opake. [Ipeobnananu, B OCHOBHOM,
Jiqna € BBICHIMM M HE3aKOHUYCHHBIM BBICIIIMM 06pa3OBa-
uueM (74,5%). [1o maHHBIM COMaTHYECKOTO 00CICTOBAHUS
y 13 (25,6%) ycTaHOBIEHO Jerkoe MepcUCTHpYIoLIee
teuenne bA, y 28 (55,8%) - cpennetsikenoe, y 9 (18,6%)
- Tsokenoe TeueHue. Y 18,6% 00abHBIX cHMOTOMBI BA
OTMEYAJINCh M B MEXIPHUCTYIHOM nepuoae. Orpanude-
HUe QHU3MYECKON aKTUBHOCTH ycTaHOBICHO ¥ 32 (63,8%)
oonpHBIX; Yy 12 (23,3%) BbIABICHA aTomu4eckas BA,
uHpeKIHOHHO-auIeprudeckas bA -y 38 (76,7%). 13 50
OonbHBIX ¢ AuarHo3oM BA y 20 (40%) BeisiBiIeHa TpeBora
u nenpeccusi, Hopma - y 10 (20%), cyOKIMHUYECKH BBI-
pakeHHas TpeBora u Jenpeccus ooHapyxena y 15 (39%),
KJIMHUYECKH BBIPOKEHHAs TPEBOra W Aenpeccus - y 25
(50%) (puc. 1).
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O cy6knuHuUYe ckas
TpeBora

B KNnuHU4Ye ckasn
TpeBora

O HopMma

Puc. 1. Pacnpocmparnennocms mpegodiCHbix paccmpoiicms
y nayuenmos ¢ bA

[Tpn >MOLMOHATBHBIX ¥ (QHU3MYECKHX Harpy3Kax uMmesa
MECTO YTOMJIIEMOCTD C SIBJICHHSIMH THIIEPECTETUUECKOM
cinaboctu (45%), KpaTKOBpEMEHHBIMH HapyLIEHHSIMH CHa,
ocobeHHO B (hase 3achinanusi (53%), CKIIOHHOCTD K BhISIBJIC-
HHIO OJIMMOP(HBIX NATOJIOTHYECKUX TEJIECHBIX CEHCALNH
(85%) (uedanruu, kapauairuy, abagomeHanrun). Hauano
NICUXMYECKOTO PacCTPONCTBA BBISIBICHO K BTOPOMY JIeCs-
TUIeTHIO )kn3HH. Kak Manudecranus Tak u sx3anepoanus
HEBPOTHYECKHX CHMIITOMOB, B OTJIMYHE OT HO30TCHHBIX
TPEeBOXKHO-(HOOUUECKHUX peaKIfuii, 00ycIoBICHBI He BA, a
NICUXOTPaBMHPYIOILEH cuTyarueil (cMepTh OJIM3KHX, pac-
naJi CeMbH, KOJUIM3UU Ha pabote). Cpenu KIMHUYEeCKUX
NPOSIBJICHUH ITAHUYECKHX aTak NMpeo0IaaoT KapiuaibHbIe
CHUMIITOMBI; Ha TIEpBOM IIIaHe - kapauanruu (77%), (mo-
KaJbIBaHMUE, Pe3b, KEHHE B O0OJACTH TPYIHOU KJIETKH),
OIyIIEHUE YCUJICHHOTO CepaueOneHHs, TaXuKapans.
Hapsiny ¢ oTMM OTMe4aroTcsl MOBBIILICHHAS TIOTIIMBOCTS,
OLIYIIEHHUE Kapa M X0J10/]a, BHYTPEHHEH IPOXKHU, TPEMOp
pyk (89%), racTpOMHTECTUHATIBHBIE CHMITTOMBI (TOIITHOTA,
nuckoMdopt B 00actu anuractpus) (45%) (puc. 2).
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Puc. 2. Knunuueckue nposieienusi mpegodiCHblX pac-
cmpoticmas y nayuenmog ¢ bA

Kaxk mpaBuno, ITA HocsaT moBTOpHBIN Xapaktep [4-7],
IpUYeM UX KoJaudecTBO gocturaer 15-20 B mecsm. B
CTPYKTYpe 000CTPEHHI TPEBOTH U JICTIPECCUH CO BPEMEHEM
BBISIBIISIIOTCSI CUMIITOMBI, CBOMCTBEHHbBIE HEBPOTHUYECKOM
UIOXOHJpUH. B mpoMexyTkax MeXIy TaHHYeCKUMH aTa-
KaMH MPOSIBIISIOTCS] TPEBOTa OXKUAAHUS (CTpax pa3BUTHSL
MOBTOPHBIX MAHHYCCKUX aTakK) U HO30(poOuu (CTpax pas-
BUTHs UH(apKTa MHOKap/ia, UHCYJIBTA U T.11.). IcIibIThIBAs
TPEBOXKHBIE OMACEHMs IO IOBOJY COCTOSHHS 340POBBS,
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MAIMEHTHl 00paIlaloTCs K CIeUalicTaM OO0IIero mpo-
¢GwiIs U gaxe roCHUTAIM3UPYIOTCS B TEpPaeBTHYECKUI
CTaloHap JUIs 00CIeJOBAaHMUs, B XOJI¢ KOTOPOTO JAUArHoO3
coMaTtuyecKkoro 3aboneBanus orBepraercs [2-4]. Cpenu
NPOSIBJICHUN HEBPOTUYECKON HUIIOXOHJIPUU OTMEYacTCs
TaKke aropadobusi ¢ u30eraHueM CUTYalHid, B KOTOPBIX
MIPUCYTCTBYIOT TpeBora u jenpeccus. Aropadodust ooHa-
pYXHBaeT MOIYMHEHHOCTh BBIPAKEHHOCTH U YacTOTe Ma-
Huueckux npuctynos (38%). [To mepe crixanust odboctpe-
HUS OTMEYaeTcs NoCTeNeHHas peAyKIHs He ToibKo [TA, HO
1 HO30(OoOUH, TPEBOTU OXKUAAHUSA, & TAKXKE MPOSBICHUN
aropago6uu. [Ipu Bo3HHKHOBeHNUU BA daiie 0TMEUaroTcst
ee cpeqHeTsDKeNas U Tshkenas (JOpPMBI, MPOTEKAIOIIUE C
YaCTHIMH MPUCTYNAaMH YAYLIbsl KaK B JTHEBHBIC, TaK U B
HOYHBIE Yackl (2-3 pa3a B Henemo). [Ipu nepexpsiBaHUN
[P nmpuctynamu BA oTMmeuaeTcs JHIIb «BpeMEHHas»
KOMOPOU/IHOCTh C COMaTHYECKHM 3a00JIEBaHHUEM, TOTJa
KaK KITMHUYECKOH B3aMOCBS3H MEXKIY ICUXUUYECKUM pac-
CTPOMCTBOM U cUMITOMaMu BA He 00HapyKeHO.

Pe3ynbrarsl NpOBENEHHOIO UCCIEAOBAHUS MTO3BOJISIIOT
3aKJIIOYUTh, YTO y OOJBHBIX OPOHXHAIBHON acTMOi
KIMHUYECKUE MPOSIBICHUS TPEBOXKHBIX M JETIPECCUBHBIX
pacCcTpOMCTB OTJIMYAIOTCSI BBICOKOW PaclpOCTPaHEHHO-
CTBIO: CYOKIIMHMYECKH BBIPaKCHHAsi TPEBOTA M JIeTpec-
cus - y 15(39%), kIuHUYECKH BBIpaKEHHAsI TPEBOTa U
nenpeccus-y 25(50%). Knuanueckast kapruaa bA pac-
LIMPSIETCS 33 CUET MAaHUYECKUX aTak C MpeodiajaHueM
KapJIualbHbIX, PEKe FaCTPOMHTECTUHAIBHBIX U IPYTHUX
MaHUKOACCOLMUPOBAHHBIX CUMNTOMOB. [Icnxocomarunue-
CKHe IIPOSBICHMS OINpPECNIIOTCsS 3HAYUTENBHBIM IIepe-
KkpeiBaHueM cumnToMoB [IP u BA.

BbIen3noxeHHOE TO3BOJISET 3aKITFOUHT, YTO TPEBOXKHBIC
paccTpoiicTBa xapakTepHsbl Juisl manreHToB ¢ BA. Hamuue
TPEBOXKHON CHMITOMATHKY U MAHHYECKUX aTaK HETATHBHO
BJIMSICT HA TCUCHHUE U UCXOJ 3a00JICBaHMS U YXY/IIAeT 00-
11ee CoMaTuuecKoe coctosiuue OonpHoro. Takum oOpazom,
CYATAEM BO3MOXXHBIM PEKOMEHIOBATh IPOTHBOTPEBOKHYTO
Tepariio B KOMOMHAIINK CO CTaHAAPTHBIM MPOTHBOACT-
MaTHYECKUM JICUCHHEM Kak 3(eKTHBHBIA METOJ JICUCHUSI
601nbHBIX BA ¢ TpeBOXKHO-JIEIPECCUBHON CUMITTOMATHKOM.
[TpoTHBOTPEBOXKHAS TEPAMHUs CIOCOOCTBYET CHIDKCHHUIO
TPEBOTH, YMEHBIICHHIO MAHUYECKUX aTaK, YIyJIICHHUIO
00ILIECOMAaTHYECKOTO COCTOSIHUS U CO3/IaeT ONaronpusT-
HBIN (OH AJIS JIeUeHHsI U peaduIuTaly OOJIbHBIX.
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SUMMARY

ANXIETY, DEPRESSION, PANIC DISORDER AND
BRONCHIAL ASTHMA

Vashadze Sh.
Batumi State University after Sh. Rustaveli, Georgia

The Research purpose was studying anxiety and depres-
sion, and also the disturbing attacks in bronchial asthma
(BA) patients. Research problems included: specification
of prevalence of anxiety, depression, and also panic frus-
tration of BA patients; an establishment of psychosomatic
parities between anxiety, depression, panic frustration and
BA. The study included the analysis of a mental condi-
tion, subjective and objective anamnestic information and
medical documentation. 50 patients with BA are exam-
ined - 32 women, 18 men (average age of the patients was
38,742,1). In 40% of cases the anxiety and depression is
revealed. Subclinical expressed anxiety and depression is
observed in 15 (39%) cases. Clinically expressed anxiety
and depression is observed in 25 (50%) patients. During
emotional and physical activities the phenomena of hyper-
sthenic weaknesses is revealed in 45% of patients, short-
term disturbance of falling asleep in 53%, propensity to
revealing of polymorphic pathological corporal sensa-
tions (cephalgia, cardialgia, abdominalgia) is found out in
85% of cases. In all observation the beginning of mental
frustration concerns to the second decade of life. In inter-
vals between panic attacks are registered anxiety of ex-
pectation (fear of development of repeated panic attacks)
and nosophobia (fear of development of myocardial heart
attack, a stroke etc.). In all observation the beginning of
mental frustration was revealed at the second decade of
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life. Symptoms of type "behavioral apnea (wind)" (breath
dissatisfaction, feeling short of breath, arrhythmias and
respiratory regularity of cycles) developed long before the
manifestation of asthma (BA) and persist in its remission.
The clinical manifestation of BA is extended by signs of
panic attacks.

Symptoms of anxiety and recurrent panic attacks worsen
duration and outcome of BA. Hence, psychological and
psychopharmacological therapy for anxiety disorders in
addition to standard anti-asthma therapy could be sug-
gested as one of the affective methods for treatment of BA
patients with symptoms of anxiety and depression.

Keywords: anxiety, depression, panic attack and bron-
chial asthma.

PE3IOME

H3YUYEHHUE COCTOSIHUIA TPEBOI'H, JEINPEC-
CUU, TAHUYECKOI'O PACCTPOMICTBA Y BOJIb-
HBIX BPOHXHAJBHON ACTMOM

Bamanze 111.B.

Bamymckuii eocyoapcmeennviii ynusepcumem um. L. Py-
cmasenu, I pyzus

[enbro uccnenoBaHus IBUJIOCH H3yUeHHE COCTOSIHUN Tpe-
BOT'HY, ACTIPECCUU U TAHUYECKUX PACCTPOICTB y NAlIMEHTOB
¢ OpOHXMAJILHOM aCTMOM; OIpe/ieieHHe ICUX0CoMaTnye-
CKHMX COOTHOILIEHUI MEX 1y TPEBOIOM, IEIpEeCCUei, aHu-
YEeCKHUM pacCTPOUCTBOM C OJTHOM CTOPOHBI M OPOHXHATBHON
acTMOM — C IpyToil.

HccnenoBanust NpoBOAMIKCH Ha 0a3e JMarHOCTHYECKOTO
nenrpa barymckoro rocynusepcurera uM. . Pycrase-
nu. JInarHOCTHKA TPEBOTU U JEIMPECCUU OCYIIECTBIIS-
Jlach MOCPEICTBOM TOCHHUTAIBHON MIKalIBl TPEBOTH U
nenpeccun HADS (Zigmond A.S., Snaith R.P., 1983),
a mannueckue araku (ITA) ompenensanuch mo mkasue
TpeBoru ['ammnerona. [Tannueckoe paccrpoiictso (I1P)
(F-41.0), cormacio MKbB-10, — BapuaHT TPEeBOXKHBIX
paccTpoicTB, JOMUHUPYIOLIUM IPU3HAKOM KOTOPOTO SB-
JIIFOTCS HOBTOPSIOIIMECS ICHXOBETeTaTUBHbIE TAPOKCH3-
Mbl. [TA xapakTepusyeTcs NIPUCTYIIOM CTpaxa, MaHUKU
UJIU TPEBOTH U OIIYIICHHEM BHYTPEHHETO HAIPSKEHUS
B codyeTaHuu ¢ 4 uiau OoJiee MaHWKOACCOIMMPOBAHHBI-
MU cumntoMamu: Jluarao3 OponxuanbHoi actMel (BA)
YCTaHAaBJIMBAJICS B COOTBETCTBUHU C PEKOMEHIALUIMHU
MEXIYHAPOIHOM IPyMIbl 3KCIepToB «I100asbHas UHU-
nuatuBa no actMme» [GINA, 2000]. U3 uccnenosanus
HCKJIIOYAJIUCh JILA ¢ MTHOW COMAaTUYECKOM MaToIoruen
U MICUXUYECKUMH paccTpoiicTBaMu.

Cpenu 50 6osbHBIX ¢ fuarHo3oM BA y 20 (40%) BbisiBieHa
TpeBora u aenpeccus, Hopma - y 10 (20%), cyOkmuHrIecKu
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BBIp@XEHHas TpeBora u genpeccud - y 15 (39%), xuHu-
YEeCKH BBIPAKEHHAsI TPEBOT'a U JIEpeccus oTMedueHa y 25
(50%). IIpu sMouMOHANBHBIX U (UIUUSCKUX HArpy3Kax
BBISIBJICHA YTOMJISIEMOCTh C SIBJICHUSIMH THIIEPECTEeTHYE-
ckoii caboct (45%), KpaTKOBpEMEHHBIMU HapyIEHHSAMH
cHa B (hase 3aceinanus (53%), CKIIOHHOCTb K BBISIBIICHHIO
NOJUMOP(MHBIX MAaTOJOTHYECKUX TEIECHBIX CEHCAlMii
(85%) (uedanruu, kapauairuu, abagomeHanrun). Hauamno
NICUXUYECKOTO PACCTPOICTBA BBISBISLIOCH KO BTOPOMY
JECATIIETHIO XHU3HU. B mpomexyTkax mexnay ITA BbI-
SIBJICHBI TPEBOT'a OXKUAAHHSI CTpaxa pa3BUTHUS IIOBTOPHBIX
MaHMYECKUX aTak 1 Ho30(oous (CTpax pa3BUTHs HHpapKTa
MHOKap/a, UHCYIbTa U T.1.). [Ipu Bo3HnKHOBeHMHU BA varie
JMAarHOCTUPYETCS €€ CPEAHETsIKENast U TshKeast popMBbl,
NPOTEKaIoUIMEe C YaCThIMU NPUCTYIaMU yAYIIbs, KaK B
JTHEBHBIE, TAK ¥ HOYHBIE Yachl (2-3 pa3a B HEJEIIO).

Pe3ynpraTel MpoBeAEHHOTO UCCIENOBAHUS MO3BOJISIOT
3aKJIIOYUTh, YTO y OOJNIbHBIX OpOHXHAIBHON acTMOii
KIIMHUYECKHUE MPOSIBICHUS TPEBOXKHBIX U JACMPECCUBHBIX
PpaccTpoHCTB OTIIMYAIOTCS BBICOKOI pacHpoCTpaHEHHOC-
TBIO: CYOKJIMHHYECKH BbIpaXKCHHAasl TpeBOra U Jemnpec-
cus - y 15(39%), kIMHUYECKU BBIpaXKEHHAsI TPEBOTa U
nenpeccusi-y 25(50%). Knunnueckast kaptuna BA pac-
mmpsiercs 3a cueT [1A ¢ npeoOnananreM KapauaibHBIX,
peske racTpOMHTECTUHANIBHBIX U JPYTUX MTAaHUKOACCOIMH-
POBaHHBIX CUMITOMOB. [IcuxocomaTHueckue NposBICHUS
OTIPEIeIIAIOTCS 3HAUNTENIBHBIM NTEPEKPBIBAHUEM CHMIITO-
MmoB [1P u BA.

Ha ocHOBaHMM MOJyYEHHBIX HAHHBIX YCTaHOBJIEHO, YTO
TPEBOXKHBIE pAaCCTPONCTBA XapaKTePHBI I MAIUEeHTOB ¢ BA.
Hamaue TpeBoykHOM cummtoMaTrky ¥ ITA HeratnBHO BIMSET
Ha TeYeHHEe 1 KCXO0I 3200JIeBaHMs 1 yXy/IIaeT odliee coma-
THYECKOE COCTOsTHUE OONBHOro. Takum 00pa3oM, curtacM
BO3MOJKHBIM PEKOMEHIIOBATh MPOTUBOTPEBOKHYIO TEPAITHIO
B KOMOMHAIIMM CO CTaHIAPTHBIM MPOTHBOACTMATUYECKUM
JICUCHHUEM Kak d(DeKTUBHBIA METOJ JieueHusI OOJBHBIX BA ¢
TPEBOXKHO-JCIIPECCUBHON CUMIITOMATUKOM.
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BJIMAHUE KOMBUHHUPOBAHHOI'O IPUMEHEHUSA ®PAPMAKOJIOI'NYECKUX
MPEITAPATOB PUITPOHAT U POTABUT POMAJI HA ®U3UYECKYIO
PABOTOCHHOCOBHOCTbBb MOJIOAbIX ®YTBOJIUCTOB

Macxyaus JI.M., Axaakauu B.1O., UyrkepamBuiau T.I., Yeauaze K.JI., Marnamsuian M.K.

Tounucckuu 2ocyoapcmeeHHbll MEOUYUHCKULL YHUBEpCUMen,
Knunuueckuii yenmp cnopmuernoil meouyunsl u peabunumayuu, I py3us

CrnocoOHOCTB BBIIOIHATH MOLIHYIO (PU3NUECKYIO paboTy
SIBJISICTCSI MYJIBTHOPTAHHBIM CHCTEMHBIM (DEHOMEHOM.
OtBeTHas peakiys OpraHu3Ma Ha GU3MYECKYIO Harpy3Ky
3aBUCHUT OT MHTETPUPOBAHHOTO (DYHKIIMOHMPOBAHUS pa3-
JIMYHBIX CUCTEM OpraHoB. B ocyIiecTBieHny HHTEHCUBHON
(u3MUECKO aKTMBHOCTH KJIIOUEBAsk POJIb MPUHAIICIKHUT
cepleyHo-cocyaucToi cucrteme. HenpepriBHas pabora
MBIIIIIBI 3aBUCHT OT JIOCTABKHU KUCIIOpo/ia Ha iepudeputo,
TJI€ U IPOMCXOJIUT €0 YTHIN3AIHs Ha KIIETOYHOM YPOBHE.
Onrumuzanyst MoTpedIeHUsI KUCIOpOaa 3aBUCHT KakK OT

© GMN

BO3MOXHOCTEH JBIXaTeNIbHOW M CEepACYHO-COCYANCTOM
CHCTEM, TaK ¥ OT CIIOCOOHOCTH SKCTPAKIINHU KUCIOPO/a U3
KpOBH Ha nepuepuu, XOTsI JUIs padOTaroNel MBIIIIIBI Han-
OoJiee 3HAUMTENBHBIM (DAKTOPOM SIBIISIETCSI CITOCOOHOCTD
MOJaYu KUCIOPOJA CEPeYHO-COCYAUCTON CHCTEMOI.
HccnenoBanus mokasaniy, 4To yiaydiieHne MophoMeTpu-
YEeCKHX IapaMeTpoB cep/ia 00eCIeYnBaeT MOBHIIICHNE
paboTOCIIOCOOHOCTH M (PU3NUECKIX BOBMOXKHOCTEH CIIOp-
TCMEHOB [6,8]. OnHako, OTHUM U3 BaXKHBIX JTUMUTHPYIO-
mUX (GaKTOpOB pabOTOCIIOCOOHOCTH CIOPTCMEHOB, 10 BCEH
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BEPOATHOCTH, ABJIACTCA Zle(i)I/IIlI/IT HNCTOYHUKOB DHEPIUH,
Takux Kak AT®, riroko3a, IJIMKOTEH, B 00YCIOBICHHOE
3TUM I/IHFI/I6I/IpOBaHI/Ie MMPOLECCOB KIIETOYHOI'O AbIXaHUSA U
TepeHOCca MIEKTPOHOB B JbIXaTEIbHOM 1IeN MUTOXOHAPUIA
pabotaronux Meiiil [2]. YIcxo/st U3 BBIIICH3I0KEHHOTO,
C TOYKH 3pEHHs TOBBIIICHHS PabOTOCIIOCOOHOCTH CIIOp-
TCMEHa, BeCbMa BaXkHO 3 heKTHBHOE PyHKIIMOHUPOBAHHE
6I/IO3HepFeTI/I‘-IeCKI/IX CUCTEM U U3YUYCHUC BIMAHUA HA OTHU
CHUCTEMBI 61/103KTI/IBHI)IX BCIIICCTB.

Y4uuThIBas TSOKECTh (PU3UUCCKUX HATPY30K B COBPEMCHHOM
¢dyTOoIIe, UCTIONB30BAHNE JICTUTUMHBIX, HE BXOJSIIUX B
CITUCOK JIOTHHTA, (PapMaKOJIOrMUCCKUX MPEIAPaTOB SIBJIS-
eTcs BechMa 1esecoobpazubiM. DyTdor xapakTepusyercst
MOCTOSIHHBIM YepEOBAHUEM MEPUOIOB WHTCHCHUBHOMN
MBIIICYHON HArpy3KH C SIMHU30JaMHU OTAbIXA, TOITOMY
LEJbI0 MPUMEHEHHs (HapMaKOIOTHUCCKUX MPErnapaTroB
JTOJDKHO OBITh MX TOJIOKUTEIBHOE BIMSHUC HE TOJIBKO Ha
BBIHOCJIUBOCTB, HO ¥ Ha PETYJISIHIO IPOLIECCOB BOCCTAHOB-
JICHWsI, KOMIICHCALIUIO 3aTPaYeHHON SHEPTUH, Ha TIPOLIECChI
oOMeHa BeLIEeCTB B CEP/ICUHOMN MBIILIIE X TOJIOBHOM MO3Te.
CToiiKoe KOOPIUHUPOBAHUE IBUTATEILHON U MICUXUIECKOM
JiesiTeNibHOCTH oOecrieunBaet adekTuBHOE yuacTue QyT-
0oJIMCTa B BBIMOJHACMOM CIIOXHOI urpe [2,4,5,9,10].

Llemnbro MCCIeI0BaHMS SIBUIOCH H3yUYCHHE eiicTBus dap-
MAaKOJIOTHYECKHUX MPEMapaToB PUIPOHAT U POTABUT POHa
Ha paboOTOCIIOCOOHOCTh U MCUXO-MOTOPHYIO aKTHBHOCTb
MoJI0IbIX (hyTOOIHMCTOB BO BpeMsi 00Iero 0a3oBoro rme-
prona GpU3NYECcKoil MOATOTOBKH.

Marepuaa u MeToasl. [IpoBeneHo cienoe mianebo-
KOHTPOJINPYEMOE HCCIIEJOBaHUE C UCTIONb30BaHUEM IIpe-
MapaToB PUIIPOHAT U pOTAaBUT poiain. Pumponar 3-(2,2,2-
TPUMETWITHAPA3UHUN) IPONMOHATA AUTHAPAT, KaTCybl
TBepAbIe kenaTuHoBbie, 250 Mr 1 500 MT, TPOU3BOIUTEND
Poradapm, BenukoOputanus. PoraBur Poitan, xarcysisi
TBEpJIbIE JKeTaTHHOBBIE. HIpeIMeHThI: THO(DHIN3UPOBaH-
Hoe Poitan xene - 33,3Mr, TMMETHIAMUHO3TAHOJI OUTAp-
Tpar - 25 M1, BUTaMuH A (petuHoi nanmurar) - 2000 ME,
ButamuH B1 (Tmamun MmoHoHMTpAT) - 15 Mr, BuTamun B2
(pubodaun) - 4 mr, BUTaMuH B5 (kanbiys maHToreHar)
- 4 mr, BuTamMuH B6 (mupugokcuHa ruapoxiaopun) - 1 mr,
BuTamMuH B9 (ponuesas kucnora) - 25 mr, Butamud B10
(p-amuHO 6eH30eBas kucioTa) - 50 Mr, Butamux B12 (una-
HOKOOaaMuH) - 5 mr, ButaMuH D3 (xonekanbiiudepo) -
200 ME, ButamuH E (Toxodepoi auerar) - 30 ME, Buramun
PP (nukornHamun) - 15 mry Butamud H (6notuH) - 3 mr.
Mukpo- ¥ Makpod3JIEMEHTHI: keie30 ((peppo-dhymapar) -
10 mr, kanbiuid (kaneuus rugpododar) - 90 mr, hocdop
(xanpuust rugpododar) - 70 mr, Mmeab (Meau cyabdar)-1mr,
Kanui (kanust cynbQar) - 2 Mr, Marauii (Maraus cynbgar)
- 1 mr, nuHK (unHKa cyabdar) - 1 Mr. PacturenbHbIil KOM-
moHeHT K BBICOKOKOHIIEHTPUPOBaHHBIN jKeHbIICHb-40MT,
nbutbla - 50 Mr, coeBbIi JeruTuH 45% - 32 Mr. AMHHO-
KucioTa: L-TM3uH TUAPOXIIOPUIT 5 MT - IPOU3BOIUTEID
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Poradapm, BenukoOpuranus. [lnanebo-npenapar ObLi
M3TOTOBJICH M MPEAOCTAaBIEH Toi ke (pupmoit Potadapm,
Benukobpuranus.

B uccnenoBanue 0butn BriroueHsl S0 GyTO0NMCTOB B
Bo3pacte oT 18 mo 23 net (cpennuii Bo3pact 19,8+3,2
JIeT; cpeHuii Bec 78+4,6 Kr), UMEION1e OTHOCUTENbHBIH
MoKa3aTesib MaKCUMaJIbHOTO MOTPEOICHHs KUCIopoaa
(MIIK) B npenenax 50-55 mi/kr/mun. @yTOONMMUCTHI OBLIH
pasleNieHbl Ha TPU TPYIIbL: OCHOBHYIO (n=30, cpeaHwuii
Bo3pacT 19,9+3,0 net; cpennuit Bec 76+3,6 kr), rpynmy
mwiaiedo (n=10, cpennuii Bo3pact 19,4+2,7 ner; cpenuuit
Bec 8143,6 xr) u KOHTpOIbHYIO (n=10, cpeaHuit Bo3pact
19,7+3,0 net; cpenuuii Bec 78+4,6 xr). OCHOBHAs rpymma,
B CBOIO O4€pe/ib, ObLIa Mopa3aesieHa Ha JIBE IO PYIIIbL:
noarpynmna A (n=15, cpeauuii Bo3pact 20,4429 net; cpen-
HUM Bec 76+4,3 Kr) nonydana OJHOBPEMEHHO PUIPOHAT
o 500 mr fBa pa3a B IeHb U POTaBUT poifal Mo 0HOI
KarcyJjii€ oJuH pa3 B IC€Hb B TCUCHUC YETHIPEX HEACIIb, IO/~
rpyrma b (n=15, cpennuii Bozpact 19,3£3,3 net; cpenuuii
Bec 79+4,5 Kr) moimydasna TOJbKO purpoHart B 103¢ S00 mr,
JIBa pa3a B ICHb B TCUCHUEC YCTHIPCX HEACIIb.

Bo Bpems nccrienoBaHMs OICHHUBAIUCH CIEAYIOIIHUE MO-
Ka3aTelsu:

orHocuTenbHbIH Nokazarens MIIK (VO2max/kr), koto-
pBIH ompenenancs HeMpSIMbIM METOIOM IO pe3yibTaTaM
MaKCHMAaJbHOTO, CTYIIEHYaTO-BO3PaCTAIOIIEr0 BeI03p-
TOMETPHYECKOTr0 TecTa (MPOIOJIKUTENBHOCTh CTYIEHU
- 2 MuH, npupocT Harpy3ku - 30 BT). MakcumanbHbIi
BEJIOAPTOMETPUUYECKHUIT TeCT MPOBOAMIICS C UCHOIb30Ba-
HHEM 3JICKTpoKapanorpaduueckoii crpece cucrembl SECA
Cardio test-100 (CARDIETTE, Uranus);

OTHOCHTEJbHAsI THKOBast MOIIHOCTH (Peak Power/kr) ompe-
JIeIISUIach 10 pe3ysibTaraM aHa’dpOOHOTO BEIO3ProMETpH-
yeckoro tecta Bunreiira [1]. Kaxapril cnopTrecmen mocine
10-MuHYTHOM pa3MUHKHU U 4-MHHYTHOT'O OT/IbIXa BBITOJIHSIT
ynpakHeHue B TedeHue 30 cek. ¢ MaKCUMaJIbHOM yacToTon
HeJaMpOBaHMsI, BO BPeMsi KOTOPOTO OBICTPO 33/1aBallach
Harpyska, paBHas 7,5% Beca Tena. Pa3BuBaemas morui-
HOCTb (puKcHpoBaack Kaxble 5 cek. [TnkoBast MOIIHOCTD
COOTBETCTBOBAJAa Pa3BHBAEMON MOIIHOCTH B TCUCHHE
HEPBBIX IISTH CEKYH/ TecTa. AHa’poOHbI BuHreit-rect
nposoauics Ha Peak Bike MONARK Ergomedic 894 Ea
(OIsemms) [3,7].

HccrenoBanre TICHXOMOTOPHOM XapaKTePUCTHKU CIIOp-
TCMEHOB, BKITFOYask BPEMsI PEaKIMH U CIOCOOHOCTD pe-
JaKcalmu, nmpooauiiock ¢ nmomonibio GSR2 Biofeedback
Relaxation System m Human Benchmark Response
Analyzer (Kanana).

GSR2 npencrasnsier co00i MCUXO-TaIbBAHOMETP, KOTO-
PBIi PETUCTPUPYET U3MEHEHUE COITPOTUBIICHUS KOXKU 10,
BJIMAHUEM 3MOIIMOHAJIBHOT'O BOSHeﬁCTBHH (HCI/IXOFaJ'H)Ba-
HUYECKHUH pedieKc NIt KOXKHO-TalTbBAHMYECKast PEaKIHs).
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Koxxno-ransBannueckas peakuus (KI'P) — ato 6uosnex-
TpUUYeCcKasi aKTUBHOCTh, KOTOpas SIBJSIETCS IMOKa3aTeneM
ANIEKTPONPOBOIUMOCTH KOXKH, (PUKCUpYyeMast Ha [TOBEPXHO-
CTH KOXKU ¥ 00YCIIOBIICHHASI JIESITEbHOCTHIO MTOTOBBIX JKe-
ne3. KoxkHo-rangpBaHn4eckas peakius cBs3aHa ¢ paboToit
ABTOHOMHOM HEepBHOM cucTeMbl. CUMIaTH4ecKas HepBHast
cucTeMa KOHTPOJIUPYET U3MEHEHHE aKTUBHOCTH TMTOTOBBIX
JKeJie3 KOJKU U pa3Mep KOJKHBIX ITOP - COMPOTHBIICHNE KOKU
MOYTH MTHOBEHHO YOBIBACT MPY aKTUBALMH (BO30YKICHHH )
U BO3pacTaeT B COCTOSIHUU pacciabieHusl.

Hepe,u TECTUPOBAHUEM CIIOPTCMEHBI MTOJTy4Yalin COOTBET-
CTBYIOUIYIO MHCTPYKIUIO JJIA IPABUJIBHOI'O BBITTOJIHCHUS
TCCTA: BKIIIOYUTH yCTpOﬁCTBO, ITOJIOKUTH IaJIbIbl HA CCH-
COpHBIC IIJIACTUHBI, IOBEPHYTh KPYTrOBYIO ILIKaJly O4Y€Hb
MEJICHHO 10 IIOSIBJICHUS 3BYKa, COXPAHATh CIIOKOMCTBUE,
nonHocThio paccnaburkes. JJannsie KI'P dpukcupoanuch
Ha 3KpaHe KOMIIBIOTEpA B BUJIE AUATrPAMMBI.

KauecrBennast onenka nokasanuii KI'P Obuia cucremarusu-
pOBaHa CIEAYIONMM 00pa30M: IPH YJTyUIICHUH COCTOSTHHUS
peNakcayy - “roJIOKUTEIbHBIN Pe3yabTar’’; IpU OTCYT-
CTBHH YJIyUILICHUH B IOCTH)KEHUU COCTOSIHUS PEJIaKCaALIUH
- “0e3 M3MEeHEHHH”; IPH MOBBIIEHHOM IICUX0()HU3NYECKOM
HaNpsDKEHUU - “OTPHUIATENIbHBIN pe3ysTar.

Bpewms mpocroii peaxunu (BIIP) u3mepsiiocs npu momou
Human Benchmarck Response Analyzer ¢ ncronbs3oBanu-
€M CJIYXOBOTO W 3PUTEIBHOTO Pa3ApakUTENs (CTUMYTA).
Ilepen TecTrpoBaHuEM CIIOPTCMEHBI MOIyYald YCTaHOB-
JICHHBIC CTAHAAPTHBIC MHCTPYKIHU, COTIIACHO KOTOPBIM BO
BpEMs TECTa OHU NOJIKHBI 6BIJ'II/I CUJCTH MIPSAMO, JIUIIOM K
HNCTOYHUKY CHUI'HaJIa, ACpKa yKa3aTeJ'ILHbII>i najcl J0MHu-
HAaHTHOI pyKH Ha KiaBuile oTkiuka. CrnoprcMmeHa mpo-
CHJIM OTBETHUTD Ha 3pUTENbHBINA CTUMYJ (M3MEHEHHE [{BETa
CTUMYJIA - C KPACHOTO Ha 3€JICHBIH ), a TAK)KEe Ha CIIyXOBOU
Ppa3ipaxuTellb, H)KaTUEM Ha KJIABUIITY HEMEIEHHO TT0CIIe
[IOJIy4€eHUs CTUMYJIA. Bpems IpocToil peakiuy onpeness-
JIOCh KaK BpeMsl 3aJIep)KKH MEX/y IOSBICHHEM CTHMYJIa

1 HayaJoM JIBWXKEHHUS (OTBETHOHM peaxuueil) - HakaTuem
Ha KJ1aBuIy. 3aMKCHPOBAHHOE BPEMsl IPOCTON PeaKLIuK
HCIOJIB30BANOCh B KaueCTBE MOKA3aTessi CKOPOCTH 00-
paboTk HH(OPMAIMK COOTBETCTBYIOIINM aHAIN3aTOPOM
LEHTPaJIbHOW HEPBHOW CHUCTEMBI (3PUTEIBHBIM MM CIy-
XOBBIM), BKJTFOUAsi MOTOPHYIO PEAKIIHIO HAa CTUMYIT. Bpems
MIPOCTOM peaklui U3MEPSUIOCh B MMJUIMCEKYHIaX; B pac-
YeTax UCIONIb30BaIOCh cpenee apudmernueckoe BIIP - 5
MOTBITOK KAXKJIOTO criopTcMeHa [9].

Bce TecThl BO Bcex rpynrnax mpoBOJAWIMCH 10 HavYajia Ipu-
eMa IpenaparoB U YeThlpe Henenu cnyctd. Mckimouenue
COCTaBUJIa OCHOBHAs I'PYIINA, B KOTOPOH MAKCHUMAJIbHBIN
BEJIOIPTOMETPHUECKHI TECT ObUI MPOBEJEH JOMOJHU-
TEeJIHO Ha (hOHE IpHeMa MpenapaTroB J(BE HEJIENH CITyCTs
nocse Hayana uccienoBanus. OyTOOMUCTBI BeeX Iy
TPEHUPOBAIUCH B OJTHO U TO XKE BPEMsI, B CXOKEM PEIKHME
(pannsist paza MOAroTOBUTEIBHOTO EPHOJIA, BKITIOYAIOIIAS
B OCHOBHOM a’pOoOHbBIC Harpy3ku oT 2,5 10 3,3 4acoB B
Henenro). [lepen TectupoBaHneM Bce y4aCTHUKH UCCIIE0-
BaHMs IIPOILIH 00CIIeJOBaHUE, BKIIOYatoIiee pru3nieckue
MeTonel uccnenoBanust, DK, axokapauorpaduro.

Crarucruueckast 00paboTka JaHHBIX [TPOBOIUIIACH C TIO-
Moltrsio cratuctudeckoi mporpamMmmel STATISTIC- 0.4.

ITnan maHHOro OMOMEAULIMHCKOTO MCCIEIOBAHUS OBLI
paccmotpeH u npuHAT Komurerom 3tuku TOummcckoro
rOCYIapCTBEHHOTO MEIUIIUHCKOTO YHUBEPCUTETA.

PesyabTaTrhl u ux o6cy:xkaeHue. [IpoBencHHbIC UCCIe-
JOBaHUsA BBIABUIIM TCHACHLWIO YBCIUYCHHA OCHOBHOI'O
mokasareJist a3pooHoii paborocnocobHocTH - VO2max/kr
4yepe3 YeThIpe HeJeaH OT Hayasla MpueMa IpenaparoB BO
BCex ueThIpex rpynnax. OjHako B noarpynmnax A u b 6su1o
3a()UKCUPOBAHO CTATUCTHYECCKU qocToBepHOe (p<0,05)
yaydiieHue mokasarens VO2max/Kr, B TO %e Bpems B
KOHTPOJIHOU IPYIITIE YITYUIIICHUE 3TOTO [TOKa3aTelisi ObLIO
HenocToBepHbIM (p>0,05) (Tabnuma 1).

Tabnuya 1. Pe3ynemamul cyomaxcumanvhoeo aspoorozo mecma (VO2max- m/lkg/min)
00 u nocie npuema npenapamos, (M=+A)

OcHoBHas rpynmna (n = 30) I'pynna KouTtpoabHasn
Bpems npuema
npenaparon Moarpynmna A Hoarpynna b nianedo rpymnma
(n=15) (n=15) (n=10) (n=10)
0 53,0+1,2 52,5412 52,0422 53,343,6
CITyCTS 2 HEJIeNH 58,7+4,23e 58,0+4,60 - -
crycTs 4 Helenu 61,5+1,8* 60,7+2,3* 58,0+4,4* 59,242 8ee

sHympuzpynnogou noxasameis p: *p<0,05; ep>0,1 ; eep>0,05

Cremyer OTMETHTB, YTO Ha (JOHE JIBYXHEETBHOTO IIpHeMa
IpenaparoB yBEJIWYEHHUE OTHOCUTEIBHOTO IOKa3aTens
MIIK oxa3ajioch CTaTHCTHYECKH HEA0CTOBEPHBIM (p>0,1)
HU B TIOATpyMIe A, HU B noarpymie b.

Cpenu cnopTCMEHOB HMOATPYNMBEI A, MOJydYarouX
OJTHOBPEMEHHO PUIIPOHAT M POTABUT poiall, MoKa3aTeib

© GMN

VO2max/kr yBeauuuics Ha 16%, a cpey ClIOpTCMEHOB
HNOArpyNIbl b, noayyaromux ToIbKO PUIIPOHAT, TOT K€ I10-
KazaTenb yBenuumics Ha 15,6%, onHako pa3HUIA MEXKIY
VO2max/Kr 3TUX JBYX MOArPYI He OblIa CTATUCTUYECKU
HenocToBepHoit (p>0,2). B rpymme miaiedo u B KOHTPOJIb-
HoU rpynmne VO2max/kr yBenuumics Ha 11,5% u 11%
COOTBETCTBEHHO.
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B03MOXKHBIH MEXaHN3M YIy4IIeHUs] a39pOOHON BBIHOCIIH-
BOCTH OOBSICHSIETCS] CIIOCOOHOCTBIO PUIPOHATA ONTHMH-
3upoBaTh notpedicHre O2, U TeM CaMbIM aJIanTHPOBATh
KJIETKM MHOKap/ia K HIIEeMHH. JTa 0COOCHHOCTD MTO3BOJISET
00BsICHUTD AP (EeKT punpoHarTa B CUTyaIUH, MaTo(hU3HOII0-
THYCCKU CXOTHOM C UILIEMHECH, T.¢. Ha POHE HHTCHCUBHOMN
(u3NUECKOI HArPY3KH.

[TocpenctBoM ana’poOHOrO Tecta Wingate BBISIBICHO HE-
CKOJIBKO OOJIBIIICE YBETHMUCHHE OTHOCUTEIILHOW THKOBOM
MOIITHOCTH B OCHOBHOU rpymnme (5%) mo cpaBHEHUIO ¢
ranebo ¥ KOHTPOJIBHOW TPYIIION, B KOTOPBIX ObLIO 3a-
(UKCHpOBaHO BO3pacTaHHWE MHUKOBOI MOIIHOCTH Ha 3%
(tabmnuia 2). HeoOXOmMuMO OTMETHTH, YTO JAXKE B OCHOBHOI
IpyIIIe 3TO BO3pacTaHue He ObIJIO CTATUCTUYECKH JIOCTO-
BepHbIM (p>0,2).

MEJTUIIMHCKUE HOBOCTHU I'PY3HUU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

Heckonbko OoJibliiee yIydIICHHE aHAPOOHBIX BO3MOXK-
HOCTeH (yTOONNCTOB OCHOBHOI TPYIIIBI MOXKHO 00b-
SICHUTBH TEM, YTO PHIIPOHAT YBEIUUUBACT KOHLIEHTPALIUIO
v-0ytupoberanna (I'BB), koTopslii cBOCH reomerpucii
HalOMHWHAET AllCTUIIXOJHMH, BBI3bIBAas TEM CaMbIM aKTH-
BAIIMIO AlIETHIIXOJIMHOBBIX PELENTOPOB, YTO WHIYLUPYET
6unocunTe3 okcua azora NO, KOTOpBIi, B HEKOTOPOii cTe-
TICHU SIBJISIETCSI HEHPOTPAHCMUTTEPOM, YEM M OOBSICHSCTCS
ero crnocooHocTh yayumars Gpynkunu [{THC (mpoueccsr
o0yueHusI, KOOpAUHALMY, TaMATH | T.1.). Kpome Toro,
C MATOTEHETHYECKOW TOYKU 3PEHHUsI, BHIIICONHCAHHBIM
MOXKHO OOBSICHUTB M HEKOTOPOE YITy4IllIeHHEe aHa3POOHBIX
nokasaresieif, T.K OHO, B OCHOBHOM, aCCOLIMUPYETCS CO
CHOCOOHOCTHIO Oosiee PPEKTUBHO U KOOPAWHUPOBAHHO
COBEpILATh JABWKEHHUS IIPH HATPy3Kax BHICOKOH HHTEHCHB-
HOCTH.

Tabnuya 2. Pesynomamor anaspobrnoeo mecma Wingate (Peak power — w/kg)
00 u nocie npuema npenapamos, (M=+A)

OcHoBHas rpynna (n = 30) I'pynna KonrpoibHas
Bpemst npuema
npenaparos Hoarpynna A Hoarpynna b naane6o rpynna
(n=15) (n=15) (n=10) (n=10)
710 10,8+1,4 10,4+2,1 10,742,6 10,4+43,0
cryctd 4 Henenu 11,3£1,9%* 10,9+1,47* 11,0+1,98%* 10,7+2,2%

GHYMPUSPYNNo6ou noxkasamenwv p: * p>0,2

HccnenoBanue mokasano, 4TO y CIIOPTCMEHOB MOATPYIIT
A u b, nprHUMAaIOIUX COOTBETCTBEHHO PUIIPOHAT + PO-
TaBUT pOHaJl U TOJIBKO PUIIPOHAT, CITyCTs 4 HEAEIHU OCIIe
IpreMa IpenapaToB HaOII0IaI0Ch CTATUCTHYECKH J10-
CTOBEPHOE YMEHBIIECHHE BPEMEHH IPOCTON PeaKInu KaKk
Ha 3pUTENbHBIH, TaK U Ha ciyXoBoii ctumyn (p<0,001)
(Tabmuma 3), 9TO CBUACTEIBCTBYET 00 YCKOPSHUH TIepe-
Jlaud HEPBHBIX UMITYJIbCOB KaK Ha yPOBHE 3PUTENIBHOTIO,
TaK U CI[yXOBOTO aHAJIM3ATOPOB, a TAKXKE 00 YCKOPEHUH
MOTOpPHOH peaKkIuu Ha BHEIIHHUH pa3apaxkutens. Jlo-
CTOBEPHOE YCKOPEHHE Nepeaul HEPBHOTO UMITYJIbCa Ha

YPOBHE CIIYXOBOTO aHAIM3aTOpa BBISIBICHO U B TPYIIE
CIIOPTCMEHOB, IPUHUMAIOIINX IUTane00-Iperapar, XoTs
u ¢ 6oJiee HU3KUM ypoBHEM 3HaunUMocTH p (p<0,05), ato
BO3MOXHO, CIeayeT OoO0BsSICHUTH Mianedo-3dgdexrom.
B oT0i#f ke rpynmne ycKOpeHHs Hepenadyd HEepBHBIX
HMMITyJIbCOB Ha YPOBHE 3PHUTEIBHOTO aHAIM3aTopa He
HaOmo1anoch. B KOHTPONBHOM TpyIIie JOCTOBEPHOTO
YCKOpEHUS TMepeaayd HEPBHBIX HMMIYJIbCOB KaK Ha
YPOBHE 3pUTEIBHOTO, TaK M CIyXOBOTO aHAJIN3aTOPOB
cnycts 4 Hesenu nocie (GU3NIecKuX TPEHUPOBOK HE BBI-
sieiero (p>0,1).

Tabnuya 3. Cpednee 3nauenue epemeni npocmou peaxyuu
8 epynnax (Muatucekynowl, mc), M+A

3puTeJabHBbII pa3apaKuTe b CiryxoBoii pa3gpaxuTe/ib
asapaxxuresib (CTUMYJI) (crumya) (crumyn)

cnycrs 4 ciyers 4

I'pynmnsl BHaYaJIe Heen BHaYaJIe Herem
noarpynma A (n=15) 212+0,55 209+0,64* 186+0,87 180+0,75*
noxrpynna b (n=15) 214+0,70 212+0,55%* 191+0,81 186+0,63 *
rpymma miamebo (n=10) 213+1,14 212+1,10e 189+0,82 186+1,00**
KOHTpOJbHas rpynmna (n=10) 210+1,27 211+1,07e 187+1,10 186+1,31e

sHympuepynnogou noxazamens p: * p <0,001, ** p <0,05, e p >0,1

[Ipu MexrpynmnoBoM aHanu3e AaHHBIX noarpynm A u b
BBISIBJIEHO HECKOJILKO OOJIbIIIEE, XOTSI M CTATUCTUYECKH He-
nocroBepHoe (p>0,1), yaydieHne CKOpOCTH MTPOBEICHUS
HEPBHBIX UMITYJbCOB KaK Ha YPOBHE 3PHTEIIBLHOTO, TaK U
CIIyXOBOTO aHAJIN3aTOPOB B MOATPYMIE A IO CPAaBHEHHIO
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¢ noarpymmoit b — coorBercreenno +1,4% (A) u +1,0%
(b) nst 3puTenvHOTO ananuzaropa, u +3,2% (A) u +2,6%
(b) nnst cimyxoBoro aHanM3aTopa, YTO BO3MOXKHO CBHJIE-
TEJILCTBYET O HE3HAYUTEIILHOM ITOJIOKUTEIBHOM d(peKTe
KOMOWHAIIMK ATUX JIBYX ITpenaparoB (Tabmuma 4).
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Tabnuya 4. Hzmenenue spemenu npocmoti peaxyuu 8 epynnax, (%)

_ _ I'pynna niane6o KonTtpoJabHasn

Paszgpaxurenn I'pynna A (n=15) I'pynna b (n=15) (n=10) rpynna (n=10)
3pUTETHHBII +1,4 +1,0 +0,5 +0,5
CIIyXOBOM +3,2 +2,6 +0,5 +0,5

[Ipn oneHke M3MEHEHUS] KOXKHOTO TaJIbBAHUYECKOTO
pedutexca Bo Bcex rpymmax JIOCTOBEPHO MpeodiIagao oT-
CYTCTBHE YITy4IICHHH B IOCTHKEHNH COCTOSTHUS PeTaKCaIiy
(Tabmn.5), T.e. ncuxo-(pU3MIeCcKoe HANPSHKEHHUE CIIOPTCMEHOB,
B OCHOBHOM, OBUIO HEM3MEHHBIM, 4TO, Ha HAII B3IJISL, CBSI-
3aHO €O COAJTAaHCHPOBAHHBIM BO3/ICHCTBHEM HCCIIETYEMbIX
TIperapaToB Ha HEPBHYIO CHCTEMY — Hapsily C TOHU3HUPYIO-
M 3¢ EeKToM purpoHara HaOJFOIACTCS M CIIOCOOHOCTD
9THX TIPENapaToB CHWKATh MCUXMYECKOEe M (PU3NUECKOe
HanpspkeHne. [Ipu oreHke pe3ynbTaToB, IMOMYYCHHBIX B

KOHTPOJILHOH U IU1ane0o-TpyIiax, He0OX0MMO yIUTHIBaTh
XapakTep 1 THTEHCHBHOCTH TPEHHPOBOK ITOATOTOBUTEIILHON
(hazpl, Korna npeodnanaoT GU3MIEeCKUe Harpy3KH CpetHei
MHTEHCUBHOCTH, KOTOPBIE OOBIYHO HE BBI3BIBAIOT CHIIBHOTO
(hM3MYECcKOro M HMOILMOHAIBLHOTO HanpspkeHus. Tonbko, y
OJIHOTO CIIOPTCMEHa KOHTPOJIBHOM TPYMITEI ObUT BBISBICH
“OTpuLaTenbHbIl pe3ynsrar’, CBUAETEIbCTBYIOMNI O Mo-
BBIIICHHOM TNICUXO(U3MYECKOM HAIPsDKEHHH. Y 3TOTO JKe
CIIOpPTCMEHa HaOJIOANCh TaKXKe APYrHe KIMHUYECKUE
CHMIITOMBI, XapaKTepPHBIE JUTsI CHHIPOMA MePEHAPSIKEHUSL.

Tabnuya 5. Oyenka usmenenus KOJICHO20 2anib8aHUECK020 peqhiieKca 8 epynnax

Ouenka Hoarpynma A Hoarpynna b I'pynna niaanedo KonTpoabnasn
(n=15) (n=15) (n=10) rpynna (n=10)
Viyumienue 3 (20%) 4 (27%) 3 (30%) 2 (20%)
be3 m3menennit 12 (80%) 11 (73%) 7 (70%) 7 (70%)
Vxynmenne 0 0 0 1 (10%) —

Ha ocHOBaHMH NPOBEICHHBIX HCCICIOBAHUHN CICAYyeT 3a-
KJIFOUUTB, YTO:

- Ha (hoHE aIPOOHBIX HATPY30K MPU IPUMEHEHHUH PUIIPOHA-
Ta HAMETUJIaCh TeHJICHIIMS POCTa ad3pOOHBIX MOKa3aTeIel
CIIOPTCMEHOB U YIYYLICHHS ICHXOMOTOPHBIX PEaKIMii Ha
3pHUTEIBHBII H CIIyX0BOH pasapaxuTtens. KomOuHupoBaH-
HOE MPUMEHEHNE PUTIPOHATA M POTABUT POMa HE BBIIBHIIO
KaKHX-JIM0O JOCTOBEPHBIX IIPEUMYIIECTB [0 CPABHEHHIO C
W30JIMPOBAHHBIM MCHOJIb30BAHHEM PHUIIPOHATA.

- PUIIPOHAT HE BXOIMT B CIIUCOK CPEICTB, 3alPEIICHHBIX
AHTHIOIHHIOBBIM KOMUTETOM.

- Ha (hOHE MpUeMa PUIIPOHATA U POTABHT POHall KAKHX-JTHO0
MOOOYHBIX APPEKTOB HE BBISABICHO.

- HCIONIb30BaHHE PUIIPOHATAa BO3MOXKHO Ha paHHed (hase
MOATOTOBHUTEIFHOTO MEPHOJA, KOTa OCHOBHOM aKIEHT
NPUXOHUTCS Ha adpOOHBIC HATPY3KH, B TOXKE BPEMs, IS
TIOJTyYCHUSI OKOHYATEIIbHBIX PE3YJIBTATOB JKENaTeIbHO IPo-
JIOJDKCHUE MCCIIeOBAHHS.
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SUMMARY

EFFECTS OF COMBINED ADMINISTRATION
OF RIPRONAT AND ROTAVIT ROYAL ON THE
WORKING CAPACITY OF THE YOUNG FOOT-
BALL PLAYERS

Maskhulia L., Akhlakatsi V., Chutkerashvili T., Che-
lidze K., Matiashvili M.

Tbilisi State Medical University, Clinical Centre of Sports
Medicine and Rehabilitation, Georgia

The goal of the study was evaluation of the impact of the
pharmaceutical preparations Ripronat and Rotavit Royal
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on the physical working capacity and psychomotor per-
formance of the young football players during their basic
preparatory period of physical conditioning.

Blinded placebo controlled study was performed on
50 male football players (mean age 19,8+3,2 years).
The football players were divided into three groups:
study group (n=30), placebo group (n=10) and control
group (n=10). Study group in turn were divided in two
subgroups: subgroup A (n=15, receiving ripronat and
rotavit royal) and subgroup B (n=15, receiving only
ripronat). In all groups following tests were performed
before and after four weeks of the medical administra-
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tion: 1.Watt max bicycle test. 2. Wingate cykletest. 3.
Psychomotor performance including reaction time and
relaxation abilities.

Results of our study allow us to conclude that ripronat in-
crease the aerobic capacity and psychomotor performance
of football players, and it would be recommended for
administration during early stages of training, when main
emphasis is made on aerobic performance.

Keywords: Bioactive substances, impact on the systemic
bioenergetics, physical working capacity, psychomotor
performance, football players.

PE3IOME

BJIUAHUE KOMBUHUPOBAHHOI'O IPUMEHEHUA ®APMAKOJJIOI'NMYECKUX
MIPEIAPATOB PUITIPOHAT U POTABUT POMAJI HA ®U3UYECKYIO
PABOTOCIHHOCOBHOCTBb MOJIOABIX ®YTBOJIUCTOB

Macxyauns JI.M., Axankamu B.1O., Uyrkepamsuau T.I., Yennasze K.JI., Marnamsuimn M.K.

Tounuccrutl 20cy0apcmeeHubitl MeOUYUHCKUL YHUBEPCUMen,
Knunuueckuit yenmp cnopmueroil meduyunsl u peadbunumayuu, 1 pysus

CriocoGHOCTE BBHITTOTHITH MOITHYIO (PH3NIECKYIO paboTy
SIBIISICTCS] MYJIBTHOPTaHHBIM CUCTEMHBIM (heHOMeHOM. OT-
BETHas peakiys OpraHu3Ma Ha GU3HYECKyI0 Harpy3Ky 3a-
BUCHUT OT HHTETPHPOBAHHOTO (DYHKIIHOHHPOBAHHUS Pa3iny-
HBIX CUCTEM M OPTaHOB. B ocyIiecTBICHNY MHTCHCHBHOM
(bHU3NYECKOW aKTUBHOCTH KJIFOYEBAsl POJb HMPHHAJICIKUT
CepACYHO-COCYANCTOH cucteme. HempepbiBHas padoTa
MBIIIIBI 3aBUCHT OT AOCTABKH KHCIOpOIa Ha mepude-
PHIO, TA€ M NPOUCXOAUT €ro YTHIN3aLUs Ha KICTOYHOM
ypoBHe. OZHUM U3 BaXKHBIX JIUMHTHPYIOIIUX (HaKTOPOB
paboTOCOCOOHOCTH CIIOPTCMEHOB, BO3MOXKHO, SIBIISCTCS
neGUINT HCTOYHUKOB YHEPTUH, TaKuX Kak AT®, rroko3a,
IJIMKOTEH, U TEM CaMbIM 00YyCIIOBJICHHOC HHIMOUPOBaHUE
MPOLIECCOB KIETOYHOTO JIBIXaHUS M IEPEHOCA SIEKTPOHOB
B JIBIXaTEIBbHO LIEIH MUTOXOHPHIA PabOTAFOIMX MBILIILL.
Wcxonst U3 BBILICH3IOKEHHOTO, ¢ TOYKH 3PCHHUS IOBBI-
HIeHHs PabOTOCIIOCOOHOCTH CIIOPTCMEHA OYEHb BAXKHO
¢ pexTuBHOE PYHKIIMOHUPOBAHUE OMOIHEPTETHUCCKUX
CHCTEM ¥ M3y4YEHHE BIUSHHS HAa OTH CHCTEMBbl aKTUBHBIX
BEIECTB.

Llenpto HCCen0BaHMS SBISUIOCH H3y4YCHHE BIHSHUS (ap-
MAaKOJIOTHYECKHX IIPerapaToB PUIIPOHAT U POTABUT poia
Ha paboTOCIIOCOOHOCTD U MCUXO-MOTOPHYIO aKTUBHOCTb
MOJIOABIX (hyTOONMHCTOB BO BpeMs 00IIero 0a3oBOro Ie-
pHoaa GpU3NYECKON MOATOTOBKH.

ITposeneno ciemnoe mianedo KOHTPOIMPYEMOE UCCIIEI0Ba-
aue 50 ¢pyroonmcToB B Bo3pacte oT 18 o 23 net (cpenHuit
Bo3pact 19,8+3,2 net; cpeqamii Bec 78+4,6 KT), IMEIOIITIX
OTHOCHTEJBHBIN OKa3aTellb MAKCUMAJIBHOTO ITOTPEONICHUS
kuciopona (MIIK) B mpenenax 50-55 mu/kr/MuH.
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@yTO0MICTHI OBIIN PACTIPEICIICHBI Ha TPH TPYIIITBI: OCHOB-
Hyto (=30, cpegnnii Bo3pact 19,943,0 net; cpeqHmii Bec
7643,6 xr), rpymnmy 1utanebo (n=10, cpeqHuit Bo3pacT
19,4+2,7 net; cpennuii Bec §1£3,6 Kr) U KOHTPOIBHYIO
rpymy (n=10, cpemuuit Bo3pact 19,743,0 ner; cpeqauit
Bec 78+4,6 xr). OcHOBHAsA TpymIa, B CBOK OYepe.b,
Obla paszeneHa Ha JBe oA pyIIsL: moArpymma A (n=15,
cpemnnii Bo3pact 20,4+2.9 ner; cpennuii Bec 76+4,3 kr)
ToJTydana OMHOBPEMEHHO purpoHat o 500 Mr aBa pasa B
JICHb U POTABUT POl O OJJHOM KarlCysie OJI1H pa3 B I€Hb
B TEUCHHUE YETHIPEX Heelnb; moarpymnmna b (n=15, cpeqanit
Bo3pact 19,3+3,3 net; cpenuuii Bec 79+4,5 kr) momydana
TOJIBKO punpoHar B 1o3e 500 Mr 1Ba pasa B A€Hb B TCUCHNE
YETBIPEX HEJEIb.

O1IEHUBAJIKMCH CIIEAYIONINE TOKA3aTENH: OTHOCHTEIbHBIH
nokasaresb MITK (VO2max/kr), OTHOCHTEIbHAs TUKOBasT
momHOCTh (Peak Power/kr), a Taxke mCHXOMOTOpHAs
XapaKTEePUCTUKA CIIOPTCMEHOB, BKJIFOUAsi BPEMSI peaKiuu
U CIIOCOOHOCTh peaKkcallyu.

Ha ocHoBaHMM ITPOBEECHHOTO HCCIEA0BaHNS OBIIO yCTa-
HOBJICHO, YTO NPH MPUMEHEHNUH PHUIIPOHATA HAMETHUIIACh
TEH/ICHIINS YIY4IICHNs a3pOOHBIX MOKa3aresnel U ICH-
XOMOTOPHBIX PEAKIHil CIIOPTCMEHOB Ha 3PUTEIBHBINA U
CITyXOBOH pazapaxuTenn. KoMOMHIpOBaHHOE TPHMEHEHHUE
pHUIpOHATa ¥ POTABUT poiall HE BBIABHIO KaKHX-THOO
JOCTOBEPHBIX MPEHMYIIECTB 110 CPABHEHHIO C M30JIHPO-
BaHHBIM HCIIOJI30BAaHUEM PHUIIPOHaTa. lcroiap3oBanue
pHITpOHaTa BO3MO)KHO Ha paHHEH (ase MOATOTOBUTEILHOTO
TIepro/Ia, KOI/ia OCHOBHOM aKIEHT JeIaeTcs Ha adpoOHbIe
Harpys3Ku.



GEORGIAN MEDICAL NEWS
No 11 (200) 2011

A 9boydy

Lod37@bogmm 3Mg35Mo@Ggdols H03Mmbo@ols s MMmAS30d Mmos@ols 3mddobo®gdyao ImJdgwgdols
3030 gbols dglfogms sbogasb@ms ¢gbdy@mgmgdol bmyse dOHmIoliygbomosbmdstby

go. dobbyemos, g. sbog 3o30, 0. hy@ggdsdgomo, 3. dgeody, 3. domosdgoao

ndoaoliols bobgadfogm Lsdgoocobm ¢9bogg@lodgdo,
L3m@G o dgooiobol s Ggodoo@eEools gemobogy®o 396 ®0, bods®mggenm

ddgnsg@o  gobogyg®o oGogmdol Igldya gdols
absdo g3ods@gbow dgam@om@asbyem Lol gdya
396m3gbl To®dmowagbl. gobogy® wo@dgodmgsby
m®2560bdol Lodobygbm Ggodios @edm opgdygaos
mOasbmms Loldgdgdol obdga®odgdya  ¢gyb-
Jaombodgdaby, boenm Jdaog@o gobogy®o o]-
B0gmdol aobbm@ogemgdsdo  goMomgsl ey
Loli@Bgdols dogdmgols Loggobdm @meno. 39bmols
V93900 Igdomdbds  @odmygowgdgmos gobpdowols
39M0xgmoyga GOSbL3N®ME DY, Lows bpgds dobo
IBo@obszos gxdgeol mbyby. dgbsdengdgaos,
L3m@@ALdgbms dOMmIolygbsdosbmbols gOm-ghm
439e00bg 9u@m 3b0dgbgenmgsb dsarodo@omgdgen
RBJHMOL Indygdagg Jgbmgdol do@mJmbo®ogd-
do gbgda00l (yodmgdol - o5@R-U, aaryggmbol,
30503960l ©goGoHo ©o vdom yadnfgggero
AxOgomgsbo bgbodgol ©s ULgbodgom xodgdo
90 gdBOMbgdol goes@obols 3Mmiglols 0bdodo®mgds
Jomdmoygbegl. sdo@md, L3m@ELgbms dMmdob-
965@05bmdol obMwols Jobbom,dg@ow db0dgbgerm-
gob0s bomgbgdag@oggmo Loli@gdgdols g839d@9®o
RB9bJ0mbodgds s ombodbye LobRgdgdby dom-
>JBou®o bogmogtgdgdol asgargbols dglifogens.

3820930L dobobl Foddmapagbs Go@mds jmameovy-
G0 3035057 go0ol - M03GmbsGol s @mAS300

AMoo@ols ogamgbols dglifogams sbomaysb@s ¢gb-
d0mgargdols IOmIolybo@osbmdsby ws glioJm-
dJodmage 5JGogmdsby gobogy®o dmdbowgdols
Loghom badsbolim 3g@omeodo.

boBods ghmdspo dMds 3ars3gom-3mb@G@meno-
Ggdo©o 33 gge. aodmygeggodo dmbsfomgma-
©bgb 18-ob 23 ansdwyg slogol 50 ggbdydmgeno
(bodgogom sbosgo 19,8+3.2 Fgano; Lodygosam fmbs
78+4,6 32),Omdgenms gobdswols dsJlodsgny@o dmb-

doM950l Bodmdomo dohggbgdgeno (gdd) dgmygmo-
s 50-55 g/ 3a/For babwg®gddo. g9bdy@mgangdo
ogma0ao 0ygbgb Lod xaygys: do®omswo (n=30,
Lodygoamm obogo 19,943 (gamo; Lodygoam  Fmbs
76£3,6  3p), 3eoigdml xagno (n1=10, Lodgoem
sbsgo - 19427 (gano; bodgogm Fmbs 81£3,6 3a),
©o bogmb@@mmm xagao (=10, bsdgomm sbsgo
19,743 (geo; Lodgogom Fmbs 78+4,6 33). 5do39
EAOML oMM XIBO AS04M M@ JFgxyIBOw:
J3axo9n0 Am=15,bsdys@m sbsgo 20,4+2.9 §garo;
Lodygoenm Fmbs 76+4.3 ), @mdgenoi gOmom M-
o 0gdes 500 dy G03Ombo@l wmgdo Mm@y g
©> AMEAS30E Mmool momem 3oxlgmsl pwgdo
9ombgen mmbo jgo®ols gobdogamdsdo; Jg9xa9s0
b (n=15, bodygo@m sbsgo 19,3£3.3 Fgaro; Lodgogm
Jmbs 7945 3), ®mdgemoi omgdes dbmenme
G030mbs@l wmbom 500 dy MmOxgO wydo mmbo
330001 gobdogermdsdo. 3gemgzol @dml dggsbos
‘dgdga0 dohggbgdangdo: gobdowols doJlodogydo
dobdo@gdols godombdomo dohggbgdgaro (VO2 dsjly go),
RoMEMd0Mo 304900 Loddensgdy (Peak Power/kg), wo
L3mAELIgbms BLoJm-ImGmagao dobsbosmgdengdo,
095300l @AMl s Agasdbsgools 9bosdols hom-
3E000.

030mbs@ol 3odmygbgdols dgogye godmgenobos
L3m@FLdgbms sgBmdgeo dygdomdoligbo®osbmdols
bAwols s glodmdm@m@ygmo @godizools goyd-
xm09Lgdol Bgbwgbzos dbgoggemmdom s dgbom
bBodygabyg. Go30mbs@ols s HmES30E Mmosaols
3M3b0bodgdygao dowgds oG odanggs Mso0dg Ibo‘d-
3b9e0mgeb 130053 glimdsl Go3GmbsGols 0bmeno-
O gogas© Jomgdslmsb dgos@mgdom. G03@mbs@ols
dowgds Yglsden gdganos dnlodbswgdgamo 3g@omeols
SO e Bobodo, mEglsi dodomswo oJ396@0

3900905 5gOMmdye sB300mzgdby.

© GMN

73



MEJTUIIMHCKUE HOBOCTHU I'PY3HUU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

DOES McCOLLOUGH EFFECT PROVIDE EVIDENCE
FOR IMPLICIT CHANGE PERCEPTION?

Janelidze D., Kunchulia M., Parkosadze K., Roinishvili L., Kezeli A.

Life Science Research Centre, Vision Research Laboratory, Tbilisi, Georgia

Over the past three decades, investigations on the phe-
nomenon of change blindness in visual scenes have
significantly altered our views about visual processing
[13,19,22,23,24,31]. For instance, the idea that in our
consciousness there exists all-purpose, static and detailed
general internal visual representation has been changed by
notion of a dynamic and less detailed specialized internal
visual representation whose content in every particular
situation depends on the task posed, on available visual
experience, motivation, etc. It has been also established
that though attention is necessary to notice the changes
occurring in the visual scenes, it does not always suffice.
Often the change of objects being in the focus of attention
remains unnoticed, especially if the changes occur unex-
pectedly. These investigations and the data on unconscious
visual perception [12,14,15,17] have raised the question
about the abilities of unconscious change detection in visual
scenes. Indeed, some investigations have demonstrated
the possibility of not only unconscious change detection,
but also change perception [5,29]. In spite of this, some
investigators consider that in the unconscious detection
process frequently are involved conscious processes and
even in the case when one can assume with high prob-
ability that the changes are perceived unconsciously, the
plausible involvement of conscious processes cannot be
ruled out [18,25].

Our purpose was to study the possibility of unconscious
(implicit) perception of the changes in visual scenes. With
this end, we employed the best investigated and one of the
most popular variety of the conditioned after-effects - the
McColough effect.

The McCollough effect (ME) represents the orientation
conditioned color after-effect which was discovered by
Chelesta McCollough in 1965 [16]. The essence of the
effect consists in the following: after 10-15 min alterna-
tively looking at diverse color and perpendicular to each
other orientation black-colored inducing gratings, the
white stripes of testing black-white gratings of the same
orientations are perceived as colored. For example, after
gazing alternatively at the vertical orientation black-red
and horizontal orientation black-green gratings, the white
stripes of vertical orientation testing gratings are perceived
as greenish, while the horizontal as pink.

Later several modifications of ME have been detected

[4,26,27]. It has been also established that the effect can be
elaborated even in the case when the subject consciously
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(explicitly) fails to perceive one of the two signs - ori-
entation or color - of the inducing grid. Namely, in our
experiments ME acquisition took place under conditions
when experimental subjects failed to perceive consciously
(explicitly) color of the inducing gratings [10]. Earlier it
was shown that the patients with shape agnosia who could
not discriminate orientation of the inducing gratings, but
perceived their color, the ME could be acquired [7]. Thus,
the ME elaboration is possible also in the case when of the
two characteristics of the inducing gratings one — grating’s
color or orientation is not perceived consciously. This al-
lows to assume that the effect could presumably be acquired
also in such experimental conditions when subjects can
perceive neither orientation, nor color of the gratings, i.e.
when they consciously (explicitly) cannot perceive at all
the inducing gratings.

At first glance, this evidence per se represents a sample of
implicit perception of changes, but there is a circumstance
that disagrees with this consideration. In particular, it has
been reported that the ME acquisition is also possible by
means of one type inducing grating, when there is no change
of orientation and color [3,20, 26]. So, for ME acquisition it
is not necessary that one orientation and color of the induc-
ing grating be altered by another orientation and color and
respectively neither conscious (explicit), nor unconscious
(implicit) perception of these changes is a critical factor for
the effect acquisition. At the same time, as we mentioned,
using two types of inducing stimulus we have shown that
the effect is acquired in the case when the color of the in-
ducing stimulus is not perceived [10]. This makes it highly
probable that the effect acquisition must occur also in the
similar situation with the use of only one type inducing
stimulus. In the case of absence of conscious perception
of an inducing stimulus color, the ME acquired by means
of one type stimulus can be considered as the manifesta-
tion of unconscious detection of changes, since the ME is
known not to be elaborated in response to stationary stimuli.
In particular, it is impossible to acquire the effect by one
type stimulus if it is presented to the subject stationarily
during adaptation period without dark intervals [3,26].
Also, with the use of the two types of inducing stimulus,
if their presentation occurs in alternation without dark in-
terval so that one stimulus replaces the other, the effect is
not acquired (our unpublished observation). Respectively,
if the ME is elaborated with one type inducing stimulus
under conditions of absence of conscious perception of
the stimulus chromatic color this would be indicator that
the experimental subject’s visual system unconsciously
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(implicitly) perceives not only color, but also its change
— appearance-disappearance that accompanies visible i.e.
consciously perceived appearance-disappearance of the
stimulus form (of a definite orientation grating). Thus,
the purpose of our research was to study the possibility of
elaboration of the ME using one type of inducing grating
under conditions of absence of conscious perception of the
grating’s color and consequently its change (appearance-
disappearance). A positive result may be considered as
the proof of unconscious perception of color changes
(appearance-disappearance) in the adaptation period.

Material and methods. Study was made on 40 human
subjects (23 female, 17 male) with normal color vision
screening by Ishihara test [9]. Experiment was conducted
in dimming room (average luminance 0,5 Lx). Before start-
ing the experiment the subject was adapted to condition of
illumination during 5 min. In the course of experiment the
subject in every 2 sec was presented on the computer screen
with an inducing stimulus: a black-green square-wave grating
of vertical orientation. The distance between the subject’s eyes
and the monitor screen was 0,5m and the spatial frequency of
the grating was 1,3 c¢/grad. Presentation of the inducing grating
occurred at 1242 msec, with 2 sec interstimulus interval during
which the subject was presented with a “deleting” image - a
collage of randomly distributed stains and lines of different
colors. Use of “deleting” image is necessary to prevent the
possibility of conscious perception by the subject color of
inducing grating on the basis of retinal afterimages devel-
oped in a dark interval._

During adaptation procedure the subject subjectively per-
ceived the color collage appearing on the monitor screen,
on which from time to time (in every 2 sec) an inducing
stimulus was superimposed. As a matter of fact the presen-
tation of the color collage and inducing stimulus occurred
separately, but because of a short presentation time of the
stimulus and inertial processes existing in the visual system,
the subjective perception seemed as if the inducing stimulus
was superimposed on the color collage. The superimposition
of stimulus was perceived as a short lighting against the back-
ground of color collage during which more or less perceived
the stimulus shape (unity of black stripes of vertical orienta-
tion) but not its color (the chromatic color of bands between
the black stripes were invisible, they were perceived as gray).
After the completion of adaptation procedure a test stimulus
was delivered to the subject — combined black-and-white
gratings of vertical and horizontal orientation. In the case of
acquisition of the effect the white stripes of the horizontal test
grating was perceived as a pinkish illusive color. Whether the
inducing stimulus color was perceived or not during adapta-
tion period and whether at the end of adaptation procedure
the effect was acquired determined according to the subject’s
verbal report.

Results and their discussion. As being expected, in
discrepancy with our findings with two types of induc-
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ing stimuli, acquisition of the effect, using only one type
stimulus proved to be far more complicated. Out of 40
subjects the effect has been elaborated only in 8 persons
that constituted only 20% of the total number. Though it is
possible to say that the consistency established for the ME
elaborated with the use of two types of inducing stimulus
was confirmed in the case of the effect by one type induc-
ing stimulus. Namely, that for the ME to be elaborated
conscious perception of the color of inducing grating is
not a necessary condition.

During adaptation period the experimental subjects time
and again fix the vertical orientation black stripes super-
imposition on the deleting image during a short interval,
although they failed to determine the color of color stripes
existing between the black stripes. In other words, the
subjects consciously perceived the inducing grating’s
shape (unity of black stripes of vertical orientation) but
not its chromatic stripes’ color which perceived as gray.
In spite of this, on the ground of ME elaboration in a
definite part of subjects we can conclude that their visual
system fixed, together with the given orientation grating
appearance - disappearance, the chromatic color appear-
ance - disappearance, i.c. they unconsciously perceived as
the color of chromatic stripes, so its change (appearance-
disappearance). To make such a conclusion was prompted
by the universally known circumstance that for the ME to
be acquired it is necessary that the inducing stimulus be
delivered at definite dark intervals. Without the intervals,
under conditions of adaptation to only one stable inducing
stimulus, or in the case of classical two-stimuli ME with
the alternation of inducing stimuli with no interval between
them the ME is not elaborated [3,26]. Respectively, the ef-
fect acquisition is indicative that in the adaptation period
occurs unconscious perception of not only the color of
chromatic stripes, but also appearance-disappearance of
the color. In particular, the subjects’ visual system fixed
that the appearance-disappearance of inducing stimulus
shape — definite orientation achromatic grating, which the
subject perceive consciously was attended by appearance-
disappearance of a definite chromatic color, which the
subject failed to perceive consciously. So, there occurred
unconscious fixation of appearance-disappearance of color
that is an indicator of unconscious perception of color
change. Thus under conditions of the absence of conscious
perception of inducing stimulus color the ME elaborated
with one type inducing stimulus may be considered as
a demonstration of unconscious (implicit) perception of
color change.

In the case of unconscious detection and perception of a
change or changes naturally a question is raised as to what
mechanisms may mediate unconscious perception of the
changes and what purpose this process or its mechanisms
might serve, i.e. what functional role this phenomenon
may have. Before trying to answer this question it is rea-
sonable to get familiar with the functional significance of
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the ME itself. In spite of the fact that a great number of
articles have been published about the ME, a variety of its
modifications has been shown and different theories about
its functional significance have been offered, there is no
universally recognized theory up to date. A definite part
of investigators, whose opinion we do share consider that
the effect should represent the manifestation of activity of
compensatory-correction mechanisms of the visual system,
namely of the mechanisms which provide constant percep-
tion of colors [1,2,11,28,30]. It is believed that the color
constancy mechanisms (CCM) on the basis of individual
experience, with the participation of learning mechanisms,
try to associate any stable feature with illumination charac-
ter, i.e. in the case of certain amount of pairing of any stable
feature and given character of illumination there works out
somewhat responsive reaction and in the case of perception
of this feature these mechanisms accomplish the proper
compensatory-corrective shifts in the channels involved in
the visual system’s color information processing. Naturally,
the activity of compensatory-correction mechanisms should
precede the color perception. Respectively their activity is
far quicker and the time framework in which these mecha-
nisms operate is restricted by several hundred msec.

This view about the functional significance of ME is in
agreement with the views of different investigators about
functional significance of unconscious detection and
perception of changes. In particular, they think that such
perception must be the manifestation of activity of various
types of setting systems which are involved in visual infor-
mation processing, on unconscious level. These systems do
not require participation of attention and consciousness and
they perform somewhat preliminary preparatory work for
a conscious perception process to be realized [5,21,25,29].
In particular, the setting systems are meant which take part
in the eye movement process, in the attention focusing
process and also presumably in other similar processes, i.e.
the processes which constitute a preparatory stage for con-
scious perception realization. To these setting mechanisms,
which as a rule do not require participation of attention and
conscious reflection of the information received, in our
opinion, also belong CCM which provide, under conditions
of illumination changes, a stable perception of the surface
colors. In favor of this view speaks also the fact that ME
acquisition does not require attention, i.e. mobilization of
attention and its focusing to the inducing stimulus is not
necessary for the effect elaboration.

Thus when we speak of the implicit perception including
the implicit change detection mechanisms, we must sup-
pose that there might be several such, more or less, inde-
pendent and diverse neuronal substrates having functional
subsystems. These different subsystems are responsible
for the input information unconscious processing in order
to perform relevant settings in these subsystems that are
necessary for performance of their relevant subtasks and
in sum serve realization of conscious perception, the ma-
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jor task of the system. To these subsystems presumably
must belong the eye moving regulating system, attention
distribution regulating system, color constant perception
regulating system and perhaps also other setting system
or systems.

In addition, to the hypothetic internal representation sys-
tems which operate beneath attention and consciousness
may also belong the systems serving other aspects of vi-
sually guided behavior, such as object localization, object
reaching and its grasping [6]. The neuronal mechanisms
of these systems which are believed to be more or less in-
dependent of conscious perception mechanisms may also
take part in the implicit change detection and perception
process, however their contribution to the processes of color
related information unconscious perception is less probable,
since they mainly operate on the ground of achromatic i.e.
luminance information.

The physical correlate of color is known to be diverse
and in different cases it may be quite distinct, though it is
mainly of dual nature and sometimes corresponds to the
spectral energetic distribution of light going from the given
site of visual scene to the retina, and sometimes to the
reflectance of this area in the visible part of spectrum. The
described by us experimental situation of ME elaboration
when the black-colored adaptation gratings are presented
on the screen of computer monitor in a dark room is the
case when the color determinant physical parameter is the
spectral-energetic distribution (SED) of light coming from
a given part of visual scene to the retina. In this case there is
a correlation between the physical parameter - SED of light
delivered to the system’s input and perceived color. On the
other hand, under conditions of color constant perception,
color determinant physical parameter is mainly the reflec-
tance of a given region and in this case there is no correla-
tion between the light’s SED coming from a given region
to the retina and color: different colors may correspond to
one and the same SED and vice versa, one and the same
colors to different SED. Thompson and Latchford [28] have
demonstrated that under conditions of color constancy ME
acquisition occurs to the wavelength of the light from the
stimulus reaching the retina and not to its color. In their
experiment the inducing grating’s form and color were
consciously perceived by an experimental subject, although
the effect acquisition occurred not to color, but to the SED
(wavelength) of light reflected from the inducing gratings,
not being consciously perceived. Thus, under conditions
of color constant perception, the visual system receives
information from the inducing gratings about gratings’
orientation, color and SED of reflected from them light.
Information about orientation and color is represented
consciously, while about SED unconsciously. From the
experiment of Thompson and Latchford it is evident that the
effect is elaborated in response to orientation and SED i.e.
to the mixture of conscious and unconscious information.
This is still one more proof that the effect can be acquired
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on the ground of information perceived unconsciously.
Moreover, if we bear in mind that the effect is not elaborated
on information delivered stationarily and intermittence of
information is necessary (intervals in the presentation of
an inducing grating or gratings), we can make a conclusion
that the acquired effect indicates unconscious perception of
not only light SED reflected from an inducing stimulus, but
also of its change (appearance — disappearance).

One more issue requiring consideration is the participation
of'a comparison process and relevant mechanisms in change
perception. It is considered that for change perception it is
necessary to compare pre-change and post-change scene
and that change perception failure can be due to the pres-
ence of incomplete image in memory, as well as to the
comparison process drawback [22,25]. However, here a
question is raised: does unconscious change perception
require inevitable participation of a comparison process?
On the one hand, we can admit that in the visual system
on unconscious level operates a hypothetical comparison
mechanism which carries out comparison between internal
visual representations formed as a result of visual fixation
process, including about such components which cannot be
perceived consciously. On the other hand, if we consider
ME as a manifestation of orientation contingent color
constancy and respectively a result of CCM activity, in
this case we can consider other alternative too. It is known
that CCM on the ground of a variety of cues determine the
illumination character and carry out the corresponding
compensatory-correction shifts. Unity of cues and their
hierarchy are formed on the basis of individual experience
and undergo recalibration type plastic changes during the
entire life span. These mechanisms steadily endeavor to
associate this or another feature with a definite illumina-
tion, in the case if at a certain time span there is a stable
link between them, in order to use later on this feature as
a cue for the illumination character. Therefore, ME can
be viewed as a conditioned after-effect that is acquired in
the adaptation period as a result of a certain type learning
process. It can be supposed that in this period CCM receive
information that vertical orientation is associated with a
red illumination or possible red illumination. In response
to this in the system works out a corresponding program
which accounts for the relevant responsive reaction. As a
result, at the presentation of vertical orientation a definite
change occurs in the color channels that induce perception
of illusory color in the test grating. Involvement of a com-
parison process in this case might not be necessary. It is not
excluded that multiple presentations of an inducing stimu-
lus automatically causes triggering of a learning process
as a result of which a program is worked out which in its
turn stipulates a responsive reaction — orientation induced
color channels sensitivity change responsive reaction. So,
in our experiment ME acquisition may be considered as a
result of unconscious perception of color change accom-
panying a conscious change of form that perhaps may not
require participation of a comparison process. Although
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our experiment does not allow to exclude participation of
a comparison process, such possibility cannot be ruled out
theoretically. Thus, ME acquisition in our experiment may
be considered as a demonstration of unconscious perception
of color change, which might not require involvement of
a comparison process.

In the implicit perception and possible implicit change
detection and perception experiments it is of critical im-
portance to exclude authentically participation of conscious
perception in these processes, i.e. there should not occur
contamination by conscious (aware) processes. Majority
of investigators think that despite a common use for this
purpose of subjective word report, it is not a sufficient con-
dition for the experimental subjects vary from each other in
their sensitivity to stimulus, decision criterion of reporting
presence of a stimulus and response strategies. Frequently
there is a situation when the subject according to his/her
verbal report does not see a stimulus, but if the stimulus
perception possibility is explored with the use of forced
choice method, it appears that the response is not casual
and consequently occurrence of stimulus perception must
be supposed. In this case it is critical to establish whether
it is genuinely unconscious (implicit) perception or a
manifestation of a low-level conscious (explicit) one whose
intensity is not sufficient for the subject’s decision criterion
to achieve threshold value for reporting the presence of a
stimulus and fix verbally perception of the stimulus. In
other words, existence of two kinds of conscious perception
process is considered, high-level conscious (explicit) and
low-level conscious (explicit) one whose mechanisms are
believed to be identical, but if in the first case a decision
criterion for verbal response is above threshold, in the other
it is below threshold. In the absence of a verbal response to
exclude participation of conscious processes by low-level
explicit perception mechanisms it is recommended to ap-
ply various methods, for example checking of revealed by
verbal report unconscious (implicit) perception existence
by forced choice method. In case this method shows that
the stimulus perception obeys an occasional process (the so-
called chance performance) it can then be supposed that we
have actually to deal with unconscious, implicit perception.
Yet if the individuals’ sensitivity varies in time it still does
not rule out a possible participation of conscious processes.
So the methods offered elevate the degree of reliability but
do not allow to exclude unequivocally share of conscious
processes to a certain degree [8,18,25]. Consequently
such experiments do not enable to draw an unequivocal
conclusion about possibility of implicit perception even
in conditions of high probability of their presence. The
results of our experiments could be interpreted as follows:
in our experiments change perception of a visual stimulus
chromatic component occurred unconsciously (implicitly)
or consciously (explicitly) but in a low degree, namely,
below the level of verbal response criterion. Irrespective of
which mechanism (implicit or explicit) is responsible for
perception, it has been shown that in the conditions when
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experimental subjects according to verbal report cannot see
the inducing grating’s chromatic component and its change
the elaborated color after-effect unequivocally indicates
that there occurs perception of both.
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SUMMARY

DOES McCOLLOUGH EFFECT PROVIDE EVI-
DENCE FOR IMPLICIT CHANGE PERCEPTION?

Janelidze D., Kunchulia M., Parkosadze K., Roini-
shvili L., Kezeli A.

Life Science Research Centre, Vision Research Laboratory,
Tbilisi, Georgia

The possibility of implicit change detection in the visual
scene is one of the central issues of a change detection
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process. The present work was aimed at studying the
possibility of implicit perception of color changes. With
this end, we have acquired the McCollough effect (MCE)
with no possibility of explicit perception of the inducing
stimulus color. The experiments were conducted on 40 male
and female subjects with normal color vision. The MCE
acquisition occurred using only one inducing stimulus — a
vertical black-green grating. In the adaptation period the
grating was presented as short expositions, with an instant
substitution of the stimulus by so-called “deleting” im-
age, whose presentation played simultaneously a role of
an interstimulus interval. Owing to the fact that the time
of exposition was selected so as to allow for the subjects
perceive explicitly but the form of an inducing stimulus
(in this case the grating’s orientation) and not the color
of chromatic stripes between the black ones, the subjects
couldn’t, in the adaptation period, perceive explicitly
either the color per se or its appearance-disappearance. In
spite of this, in a definite part of subjects (approximately
in 20%) the effect was acquired indicating that in the ad-
aptation period perception of not only color but also of its
appearance-disappearance did occur, i.e. there took place
implicit perception of color change. This result can be
viewed as a confirmation of the visual system’s ability of
implicit change perception.

Keywords: implicit change perception , color, McCollough
effect, comparison mechanisms.

PE3IOME

ABJIAETCA JIN DOPEKT MAK-KOJIJIA® JIOKA-
3ATEJBCTBOM BO3MOKHOCTH HEOCO3HAH-
HOI'O BOCNIPUATHUA U3SMEHEHUA?

Jkaneannze 1.0., Kynuyausa M.O., [Iapkocanze X.A.,
Ponnnmsuian J1.O., Kezean A.P.

Hayunwvii yenmp no uzyuenuio scusnu, 1ab60pamopusi no
usyuenuio spenus, Tounucu, I'pyzus

B03MOXKHOCTH HEOCO3HAHHOTO OOHAPYKEHHS U3MEHEHU I
B 3pUTEJILHOM CLIEHE SBISETCS OHUM M3 OCHOBHBIX Hepe-
HIEHHBIX BOTIPOCOB B HCCIIEIOBAHHSIX MPOLIECCOB BOCIIPHUS-
TUs u3MeHeHu. Llenpro JaHHOro ucCIen0BaHus SIBUIOCH
U3y4eHHUE BO3MOXKHOCTH HEOCO3HAHHOI'O BOCIPHUATHS
u3MeHeHuil 1eera. C 3TOH LeNbi0 MBI BbIpaOaThIBAIH
s dext Mak-Komnad (OMK) B ycoBHsIX OTCYTCTBHUS BO3-
MOKHOCTH OCO3HAHHOT'O BOCTIPUSTHS I[BETa HHIyLIUPYIO-
HIETO CTUMYJA. DKCIIEPUMEHTHI MPOBOAUIUCH Ha 4() HCTIbI-
TYEMBIX 000€T0 ojIa C HOPMaJIbHBIM I[BETOBBIM 3pCHHEM.
Bripaborka DMK npowusBonmiach ¢ MCHOJIb30BAHUEM
TOJBKO OJTHOTO MHYLIUPYIOIIETO CTUMYJIa — BEPTUKAIBHOMN
4y&pHO-3e1EHOM peléTku. B nporecce agantanuy pemerka
HPeNbIBISIACH KOPOTKUMH SKCIOZUIUAMH, C MTHOBEHHBIM
3aMeIeHUEM CTUMYJIA T.H. «CTUPAIOILIUM H300paXKeHUEM,
HpeABbSABICHUE KOTOPOTO OJHOBPEMEHHO BBIMOIHSIIO POJIh
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MEXCTHMYIIBHOTO HHTEpBaja. BeiencTue Toro, 4yto Bpemst
HKCIO3HLIMH OBLIO I0I00PAHO TAK, YTO UCTIBITYEMBIE MOTITH
OCO3HAaHHO BOCIIPHHUMATB JIUIIb GOPMY HHAYIHPYIOLIETO
cTHMYIa (B JAaHHOM CJTydae OPUEHTAIIMIO PEIIETKH), a He
[[BET PACIIOJIOKEHHBIX MEX/Y 4EPHBIMH MOJOCAMH XPO-
MaTHYECKHX I0JIOC, B TEYCHUE AIalTalIOHOTO MepHo/a
UCIIBITYEMbIE HE MOIIIM OCO3HAHHO BOCIIPHHSITH KaK cam
L[BET, TaK U €ro NosiBlieHue-ncue3HoBanue. Hecmotpst Ha
9TO, y ONpPENesIEHHON YacTH HCHBITYEMbIX (MPUOIH3U-
tenbHO Yy 20%) 3 dekT BbIpabaThIBaCTCs, YTO YKa3bl-
BaeT Ha TO, YTO B TEUCHHE aJaNTalIOHHOTO IepHoja
MPOUCXONIIO BOCIPHUSITHE HE TOJBKO I[BETA, HO U €T0
MOSIBIICHUSA-NCUE3HOBEHUS, T.€. HUMEJIO MECTO HE0COo-
3HaHHOE BOCHPUSATHS M3MEHEHus 1Beta. [loaydeHHbII
pe3yJIbTaT MOXKHO paccMaTpHUBaTh, Kak MOATBEPKIACHUE
CHOCOOHOCTH 3pUTENIBHOI CHCTEMbI HEOCO3HAHHO BOC-
MPUHUMATh U3MEHECHHUS B 3PUTEIIBHOMN CIICHE.
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COLOR NAMING AND COLOR VISUAL SEARCHING IN THE GEORGIAN-SPEAKING
POPULATION: THE COMPARATIVE AGE-SPECIFIC STUDY

Khomeriki M., Lomashvili N., Kezeli A.

Life Science Research Centre, Vision Research Laboratory, Tbilisi, Georgia

It’s obvious that the appearance of a color term in a lan-
guage must have neurophysiological basis as well. If we
take into consideration that while estimating color of the
surface of an object in reality we have to determine three
characteristic parameters - hue, lightness and satura-
tion [according to Farbton, Helligkeit and Sdttigung by
Helmholtz] and if we count the amount of incremental
thresholds we’ll come to a conclusion that theoretically
a person can distinguish 7 295 000 nuances of color [16].
The eye can discern only about 120-150 different hues by
M.H. Bornstein [8]. Of course, the existence of hundreds of
monolexemic color terms is absolutely impossible. There
exists another, comparatively easier way. We can compare
a color to that color of objects existing around us, that is
determined by the natural pigment which is more or less
saturated. As is known this way is used in every language
and what’s more significant a strictly determined system
of color categorization has been established.

In the Georgian language only red, yellow, green, navy
blue, black, and white are terms for basic colors [6]. The
systems of these terms completely correspond to Berlin’s
and Kay’s universal model of the basic colors terms.
The overwhelming majority of non-basic color terms are
formed by a “...peri (color)” type composite - for example
“pink” — “vardisperi - color like of rose (vardi — a rose,
peri- color).

The linguistic and psychophysiological problems connected
with color - color categorization, color naming, color term
acquisition, color preference and color perception in chil-
dren and adults are well investigated in different languages
[5,11,19,20,21,23,25], but not in Georgian unfortunately.

Shatz et al., [23] declared that the contemporary children
(even 2-year-olds) exhibit better color term knowledge
than previous generations. The same phenomenon may be
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observed in the coeval Georgian children. In our previous
list-experiment [ 14] we observed that the school children
(7-8 year-olds) knew some color names which had not
been in use formerly, for example posporisperi — color of
phosphorus (at present there exists a soft-tip pen whose
color is thus named) just as it was once in the Georgian
language with electriki (electric blue), marengo (greyish
black), bordo (wine-colored).

As shown by data of Pitchford and Mullen [21], children are
more likely to prefer and name the colors that mothers use
when interacting with their children. They suppose that the
cultural factors may influence color preferences and color
cognition during childhood. Most of Georgian children
(3-5-year-old) attend the kindergartens. Often they know
more colors than the children growing up in their own fami-
lies. Usually the games mistresses of kindergartens, parents
or neighbors teach the children often the basic colors first
and later non-basic ones, because the adults themselves
most frequently name first the basic colors while recollect-
ing color names [14]. Corbett and Davies [10] also found
differences between primary and secondary color term
usage when using list tasks with adult speakers of English
and French. They found that speakers were more likely
to give primary color terms before secondary color terms
when asked to generate a list of known color terms. Earlier
Morgan and Corbett [15] asked Russian speakers to list as
many color terms as they could in five minutes. In general,
results showed that primary color terms occupied the first
position on the list more often than secondary terms.

Boynton and Olson [7] found no advantage of primary
over secondary color terms when they recorded nine par-
ticipants’ reaction time and consistency of naming of 424
colored samples. Whilst the eight basic chromatic colors
(red, green, yellow, blue, pink, purple, orange and brown)
were named faster and more consistently than non-basic
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colors (“Olive”, “Peach” or “Tan”), there was no difference
in reaction time or consistency of naming between primary
and secondary basic terms. They proposed that basic colors
are named more quickly than non-basic ones, and focal
examples of basic colors are named fastest of all.

In the paper of Pitchford and Mullen [20] the significant
advantage of primary color terms over secondary ones
exists only in one condition, namely for children with a
language age 3 years and only on the color naming task. In
all other age groups (2 years and 4-5 years), there was no
advantage of primary colors over secondary colors on the
naming task. In our investigation we did not notice such
difference between 3 and 4-5-year-old children when they
were given a task to name colors orally [14].

As in the Georgian language the number of basic colors is
less than in English (only 6 versus 11) it may be assumed
that preferred colors by Georgian children will be different
compared to with the English ones.

The linguistic studies devoted to color naming problems
[1,2;] and data obtained from the psychophysiological study
of color naming in the Georgian language are scarce.

In our above noted work [14] we assessed color order-
ing and the significance of color priority while verbally
sequencing colors. The experiment indicated that among
the named colors, priority is given to the terms of the basic
colors in all the 3 investigated groups (1. preschool children,
II. school children and III. adults). The basic colors are
named most frequently and with preferential significance,
i.e., most subjects initially name these colors. Our research
conducted on individuals of different ages indicated their
varied disposition to specific colors what appears in prefer-
ence to these colors. It became interesting for us to deter-
mine how the data obtained from verbal naming of colors
conforms to data obtained during actual visual viewing of
these colors; whether any color will be given priority; and

whether the process of visual color perception affects color
naming sequence.

Material and methods. Our investigation consisted of two
experiments. In the first, the list-experiment participated
370 male and female persons of Georgian origin. They
were divided into three age groups: I — “preschool group”,
aged 3-5 (51 persons, 17 ones of each age), II - “school
group”, aged 6-14 (270 persons, 30 ones of each age) and
[T -“adult group”, older than 15 (49 persons aged 17 -89
year, mean age — 36.7 year). They had to name colors they
knew without any restriction.

Subjects who participated in the second experiment were
divided into two groups. The first group was composed
of 40 four-year-old children who had not yet acquired
reading and writing habits. The second group comprised
40 school aged children and adults (mean age 25 year).
The first, list-experiment revealed that the three-year-old
children knew fewer colors compared to the four —and five
year-old children. In contrast to three- and four year old
children, five year old children already show basic reading
and writing habits. Accordingly, we decided to select four
year old children that satisfied our requirements (knew a
sufficient number of color terms and did not exhibit reading
and writing abilities and habits. This choice was further
supported by the data of Bornstein [9].

The first, list- experiment did not indicate significant differ-
ences in the number of named colors and color preferences
between school-aged children and adults. Accordingly,
we decided in the second experiment to combine these
two groups of subjects into one. Both groups of subjects
participating in the second experiment were presented with
four types of test samples. The test samples were differ-
ent geometric shapes (squares, circles, and triangles) that
were cut out of colored standard papers and placed onto
white paper (Fig. 3). In total most of preferable 10 colors
were used:

The number The coordinates of the used colors
of the used colors Colors (CIE 1931)
X-y
1 Red 0,515-0,328
2 Yellow 0,469-0,456
3 Green 0,259-0,418
4 Navy blue 0,186-0,221
5 Blue 0,269-0,303
6 Black 0,312-0,319
7 Carrot 0,541-0,375
8 Gray 0,307-0,315
9 Lilac 0,299-0,204
10 the color seemed as brown 0,454-0,385

Each subject had to name, as quickly as possible, the colors of geometrical figures illustrated on the samples in an order

that the subject considered it necessary.
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Based on the results obtained, we determined the strategies
used by the subjects when viewing the samples and nam-
ing colors. In both groups, many different orders of color
naming were present. Among the five colors presented on
the first sample, only two were basic colors, red and yellow.
By using this sample we tried to determine whether the
basic colors had any advantages over the other colors. Only
basic colors were presented on the second sample. We were
interested in determining their hierarchical significance.
The third sample contained geometrical figures (squares,
acircle, and triangles) colored into various basic colors. In
this instance, we were trying to ascertain the hierarchy of
colors and shapes. In the fourth sample, sixty-three circles
ofnine colors (five basic and four non-basic), seven circles
for each color, were randomly arranged. In this case, selec-
tion of any specific strategy was rather difficult.

We determined the functional condition of the subjects’
color vision system using the Ishihara’s tests for Color
Blindness-24 Plates (ed.1991) and Farnsworth -Munssel
Panel D-15 Tests (D-15). For four-year-old children, who
cannot read, we utilized the special Ishihara tests.

We used an incandescent lamp (220-235 V, 100 W) as the
source of lighting. The lamps were placed 50 cm (1.64 feet)
above the test samples providing even-spectrum distribu-
tion. No natural light entered the room.

All the statistical calculations are made using TTEST.

Participants gave written consent and were paid for their
time.

The experimental protocol was approved by the National
Council of Biological Ethic of Georgia.

Frequencies of named color
@ 3-5 years

W 6-14 years
015 years and elder

100
90 -
80 -
70
60 -
50
40 -

Frequency (%)

30
20 -
10 4

red
green
yellow
black
white
blue
pink
brown
lilac
Carrot
gray
orange

navy blue

Fig. 1. The differences between the frequencies of the
named basic and non-basic colors among the groups are
significant : I group (p<0,0002), II group (p<0.012), 1]
group (p<0,0015)
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Results and their discussion. In the first experiment in three
groups 47 colors were named altogether and most frequently
- red, green, yellow, navy blue, black and white. Less fre-
quently were named the following colors: brown, blue, pink,
lilac, carrot, orange, grey. In most cases red was named in
the first place. Our research showed that children, like adults,
mostly name basic colors rather than non-basic colors. They
often name them even in the first place. 3-5 year-old children
named on average 17 colors altogether. 6-14 year-old school
children named almost the same number of colors as 15 and
more year aged informants (consequently 46 and 47). It should
be mentioned that 5 year old children named 4 more colors
than 3 and 4 years old ones. Together with the growth of age,
grows the palette. If preschool aged children mostly name red
color, school children and adults name yellow more frequently.
Among the colors named in the first place the preference is
given to red in all the three groups.

Comparing the data of three groups of the first experiment,
we’ll note that certain differences are interested in the regulari-
ties of color denomination made by informants. 3-5 year-old
children name mainly 9 colors where red obviously dominates
as itis named most frequently and firstly. Among the basic col-
ors after red prevails green. Black, navy blue and yellow may
take the third place sometimes. The informants of the second
group more frequently name yellow than red, then they often
name navy blue, green, brown, black, white. But still in this
case too red is the color named first of all. In the third group
we have the highest frequency of naming the basic colors.
Here the preference is given to yellow and black, then — to
green, red, white and navy blue. Here, like the second group,
brown has the preferable place after the basic colors. Among
the informants of this group three colors are most popular, but
still red is named most frequently in the first place. Distribution
of colors according to groups is given in Figs. | and 2.

Frequencies of first named colors

O 3-5 years
W 6-14 years
015 years and elder

Frequency (%)

¢ x o x [T )
E%%Eogzcgmgmm
= ¢ = 8 & £ 3 @& 5 = 5§ © §
5 2 > =& 3 5 S [
> o

©

c

Fig. 2 The preferences of red color to the other basic colors
in all groups are significant: 1. red-yellow p<0.0008;

2. red-green p<0.0008; 3. red-navy blue p<9,8028E-05;
4. red-white p<0.001; 5. red-black p<0.0006
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Sample 1 Sample 2
5 9 2 3
1 2 1 2
10 6
1 3 2 1 3 4
4 5

@Gz.@

. &
F RO @@0®@®

Fig. 3. The colored samples presented to the subjects. The
numbers into the color samples correspond with the colors
sequence given above in text

In one of our previous studies, it was indicated that among
the three characteristics of visual perception, color, shape,
and contrast (or brightness), during perception advantage is
given to color, i.e. humans pay attention first to color. [3]. In
the current experiment, we used colored geometric figures
to re-illustrate this fact. The experiment demonstrated that
the shapes of the figures did not affect the order during the
color naming process, i.¢. the subjects did not consecutively
name the colors of identical figures. Unlike Suchman &
Trabasso [24] we did not observe a shift from a preference
for color to a greater saliency for form by around the age
of 4 years and in elder age either.

An analysis of the results indicated that in four-year-old
children, no specific color naming strategy is evident. These
subjects named colors presented in their test samples in a
random order. For example, in the first sample, some of
the orders (a total of fifteen) were red, blue, yellow, brown,
and lilac; or yellow, red, brown, blue, lilac, etc. Overall,
twelve different sequences were observed in the second
and third samples. In the results obtained, relatively ap-
parent differences were noted with respect to the colors
first named by the children. In all the three samples,
these subjects were most frequently naming the color of
the figure located in the upper left corner of the sample
(33% - sample 1, 40% - sample 2, and 50% - sample
3) or red (33% - sample 1, 35% - sample 2, and 35%
- sample 3). Only in the case of sample 1 the children
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gave a preference to yellow too (25%) as a basic color.
The significances of the advantages are equal to: 1). the
upper left located and the basic colors over non-basic
ones in sample 1. p<0,006; 2). upper left located and
red colors over the other ones in simple 2. p<0,014; 3).
upper left located and red colors over the other ones in
sample 3. p<0, 045 (Figures 4A, 5A and 6A).

Sample 1
A 30,

25+

20+

Frequency (%)
@
L

navy lilac brown red yellow
B blue
60+
50
g 40+
>
2
$ 301
=
=3
o
w20
10+
o,
navy lilac brown red yellow
blue

A. The graphs of the color frequency named by children
primarily,

B. The graphs of the color frequency named by school-and
elder age primarily

Fig.4. The comparison of preferences of first named colors
between the experimental groups

Sample 2
A 40,

35+

30+

25+

20+

157

Frequency (%)

10+

5

0,
red yellow green black navy

blue
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501

401

30

Frequency (%)

20

red yellow green black navy
blue

A. The graphs of the color frequency named by children
primarily,

B. The graphs of the color frequency named by school-and
elder age primarily

Fig. 5. The comparison of preferences of first named colors
between the experimental groups

Sample 3
A 50
45+
40
35+

Frequency (%)
N
<

red yellow green black navy
blue

70

60

50

40-

30+

Frequency (%)

20+

10

red yellow green black navy
blue

A. The graphs of the color frequency named by children
primarily,

B. The graphs of the color frequency named by school-and
elder age primarily

Fig. 6. The comparison of preferences of first named colors
between the experimental groups

Notably, for the fourth sample, we selected those colors
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that were familiar to the members of both groups. A com-
parison of the sequence of verbally named colors with the
sequence of visually perceived colors has shown that these
sequences almost never coincide. But in both instances, the
basic colors were named first. During visual perception,
color-searching strategies vary without priority given to
any specific strategy. For example, a four-year-old girl
verbally named colors in the following order: red, yellow,
green, navy blue, blue, black, brown, gray, and lilac. When
viewing the fourth sample, however, she chose the follow-
ing order: green, black, blue, yellow, red, brown, carrot,
gray, and navy blue. In the fourth sample, she was searching
for these colors in different regions of the visual scene. In
total an advantage of red over the other colors was slightly
decreased (up to ~40%) in this case.

If these results are compared to the data from the second
group when naming colors in the samples, it is evident that
the majority of the subjects from the second group follows
an order that coincides with the eye movement during read-
ing — from left to right and top to bottom. Main strategies
were the following: blue, lilac, brown, red, yellow (Sample
1 - 40%); yellow, green, black, red, navy blue (Sample
2 - 50%); black, navy blue, yellow, green, red (Sample
3 - 50%). Other strategies were observed in five percent,
occasionally ten percent, of the cases.

In comparison with the first group, the subjects from the
second group more frequently gave preference to the color
located in the upper left corner of the sample (sample 1 —
blue (p<0.0003); sample 2 — yellow (p<0.0008); sample 3
—black (p<1.59647E-05). (Fig. 4 B, Fig. 5 B, Fig. 6 B).

In the fourth sample, the subjects named colors in varying
sequences. They tried to name colors concentrated in one
area (70 % of informants). Because they already knew that
they had to search a total of nine colors, they first searched
for those colors in some one arca. However, if a certain
color was absent, they continued their search for that color
in neighboring areas. Notably, in most cases the subjects
started naming colors from the top portion of the sample
and continued to the bottom. None of the colors was given
priority during naming. One variant of different naming
sequences is shown in Fig. 3 (green, gray, blue, brown,
navy blue, black, red, orange, and yellow).

In modern psycholinguistic sciences scholars are arguing
about the peculiarities of color categorization. According
to one consideration — universal perceptual color catego-
ries on which color concepts are based are independent of
cultural or linguistic differences. The second consideration
- linguistic determinism considers that linguistic color cat-
egories are culturally defined and influence perceptual color
categorization. Some have argued that the fundamental
nature of primary compared to secondary colors in color
language arises from the neurophysiology of the human
visual system in which six (primary) colors are mediated



GEORGIAN MEDICAL NEWS
No 11 (200) 2011

at a cortical level by color opponent processes [13,22]. We
share this opinion, the most frequent mentioning of the ba-
sic colors (red, yellow, green, navy blue, black and white)
by people of different nationalities and the designation of
the terms expressing these colors as non-derivative must
be ascertained by subconscious expression in our visual
system of existence of namely red-green, blue-yellow and
black-white color-opponent processes.

The experiment carried out in children (both groups) as
in adults showed the basic colors really have advantage
over non-basic ones what is revealed by the frequency of
naming them and giving the preference. In the Georgian
language the basic color terms are exceptionally monolex-
emic whereas a overwhelming majority of the non-basic
ones are composites of two (or sometimes three) words.
Difficulties in learning of either basic or non-basic terms for
children may consist in phonetical pronunciation of these
terms too. By Pitchford N. et al. [ 18] possibly, the children
prefer the colors they can name accurately, in which case
lexical acquisition would drive the establishment of color
preference. Alternatively, children may learn to name the
colors they prefer to look at, suggesting that color prefer-
ences help shape developing color term acquisition. The
difficulties in acquisition of the most frequently used basic
and non-basic terms in lexical plane basically are almost
equal (the children learn and name these basic and non-
basic colors with equal success). It could be said that the
children learn those color terms in the first place and better
which they hear most frequently. As well as by Pitchford
N. et al. [18] the children may first name the colors they
like because their attention is drawn toward these colors
over others in their environment.

There exist some extraordinary cases when the children (2-3
year olds) by their fertile imagination use names of certain
colors made-up by themselves — for example — gacherdi
(stop) as red, moemzade (get ready) as yellow, tsadi (go) as
green (it is not difficult to guess that these names correspond
to traffic lights colors), araperi (no colored) as white. The
later correction of these names is constrained usually.

Our research indicates that during the visual perception of
one color among many, importance is given to this color’s
location in the visual field. Generally, priority is given
to colors located in the upper left portion of the scene or
its general upper portion. Color hue is also considered
important, particularly for children. In the list-experiment
3-5 year-old children, while making enumeration, name
the basic colors (red, green, blue, yellow, white, black)
carlier than non-basic colors. At the same time compara-
tive priority is given to red. Like our results Zentner, M.
[26] found that red was preferred color for 3-4 year old
boys and girls. Franklin, A. et al. [12] noted that infants
show a higher preference for red and blue and a lower
preference for yellow and green. In our data 3-5 year old
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children give preference to red and green more than blue
and yellow (Fig. 2).

Children of this age know basic colors better then some
non-basic ones, e.g. brown, violet, grey, orange. These data
coincide with the results received by Pitchford, N.J. and
Mullen K.T. [20]. Besides the list-experiment indicates that
with age, children’s disposition to the red color changes.
They give priority (by frequency of named colors) to yel-
low, green, or black, while red, together with white drops
to the fourth-fifth positions. This takes place after a child
reaches the age of twelve or thirteen. Despite this, during
verbal sequencing, the majority of the subjects name the
color red primarily.

During visual perception, the priority of a color is deter-
mined by its location within the scene. The subjects from
the second group, in contrast to the data from the list ex-
periment place more emphasis not on the basic colors, but
rather on the colors that are located in the upper left corner
of the scene, or its general upper portion. Accordingly, in
some instances, the following non-basic colors are named
first: orange, blue, and gray. The order of color naming
is determined by reading and writing abilities and habits
which are developed during school years and accompany
individuals for the remainder of their lives. Thus, the in-
fluence of color saliency is overridden by a behavioural
strategy which is not specific to color.

It can be supposed that the during an acquisition of color
names by children they should be kept in mind in certain
succession what, while verbal reproduction, is reveled first
of all in enumeration of basic colors. This succession should
not be changed significantly in age as the preference of basic
colors is obvious by name them orally. School children and
adults, while visual searching, give preference to the color
according to its position. Acquiring the reading and writing
skills has certain influence on the color hierarchy existing in
mind and causes some shifts of earlier priority colors.

The fact that preschool children give preference to basic
colors rather than to non-basic ones while oral enumeration
as well as visual searching should be mainly conditioned
by the physiological processing what gradually (as a person
grows up) loses its influence while visual searching and is
maintained only while oral enumeration.

Based on an analysis of the data obtained during the experi-
ment, the following conclusions can be reached:

1. In the Georgian-speaking population, color is given
priority over shape, during visual perception. This prem-
ise is further supported by our earlier research [3] and by
various scientific opinions stating that, when choosing
between color and shape, the populations of southern
countries give priority to color [4]. Georgia is one of the
southern countries.
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2. During visual perception, four-year-old children mainly
emphasize and name the basic colors (most frequently red),
their attention later shifts to the non-basic colors located in
the upper part of a scene. When only basic colors are pre-
sented, colors located in the upper left corner of the scene,
or red, are emphasized. When viewing a scene containing
randomly distributed, frequently reoccurring colors, first
emphasis is placed on the colors located in the upper por-
tion, no specific strategy is exhibited in the order of naming,
and no specific color is given priority.

3. In all experimental situations utilized by us for visual
perception of colors, school-aged children and adults place
primary emphasis on the colors located in the upper left
corner of the scene. When naming the perceived colors, they
utilize the sequence that coincides with the eye movement
characteristic to reading, i.e. from left to right and top to
bottom, and no specific color is given priority. It can be
concluded that reading and writing abilities and habits
developed during the academic process affect the order of
preferable colors during a visual searching.
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grant GEB-1-2930-TB-08.
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SUMMARY

COLOR NAMING AND COLOR VISUAL SEARCH-
ING IN THE GEORGIAN-SPEAKING POPULATION:
THE COMPARATIVE AGE-SPECIFIC STUDY

Khomeriki M., Lomashvili N., Kezeli A.

Life Science Research Centre, Vision Research Laboratory,
Tbilisi, Georgia

When verbally sequencing colors, Georgian-speaking indi-
viduals name approximately forty colors, starting with the
basic colors mainly primarily with red. When viewing a
collage composed of familiar colors, four year old children
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initially name the basic colors, in most cases starting with red,
without giving preference to any specific strategy. However,
school-aged children and adults name colors in a sequence
that coincides with the eye movement during the color view-
ing process; specifically, from left to right and top to bottom.
This fact indicates that the color searching strategy of a visual
scene is determined by the eye movement direction, which
is worked out as a result of reading and writing abilities and
habits. This does not permit an individual to use any other
strategy or give priority to any color.

Keywords: color naming, color searching, color prefer-
ence, basic colors, color perception.

PE3IOME

HA3BAHMSA IIBETOB U 3PUTEJIbHBIN IO-
MCK B I'PY3MHOSA3BIYHON MONYJIALINN:
CPABHUTEJIBHO-BO3PACTHBIE UCCJIENO-
BAHUA

Xomepuxku M.C., Jomamsuau H.U., Kezean A.P.

Hayunvii yenmp no uzyuenuio scusnu, 1ab60pamopusi no
usyuenuio spenus, Tounucu, I'pyzus

VYcTHO mepeuucisisi IBETa, TPY3UHOS3BIYHbBIE CyOBEKTHI
Ha3bIBAOT HpI/I6J'II/I3I/ITeIlI>HO COpPOK IBCTOB, HAYWHAA C
OCHOBHBIX I[BETOB U, IIPEXKJIe BCEro, ¢ KpacHoro. Paccma-
TpHUBas KOJIJIAXK, COCTaBJICHHBIN U3 3HAKOMBIX OBCTOB, YC-
TBIPEXJICTHUE JICTU IICPBOHAYAJIbHO HAa3bIBAOT OCHOBHEIC,
B 6OJ'IBU_II/IHCTBC CJIydacB Ha4YWHasd ¢ KpaCHOIro U HE JlaBas
MpEeANOoYTeHHEe KaKOW-TM00 OMpeaesieHHON CTpaTeruu.
OpnHako, IeTH IIKOJIBHOTO BO3POCTa U B3pOCIbIE Ha3bIBa-
IOT 1IBETA C MTOCJIEI0BATEIBHOCTHIO, KOTOPAask COBMAIAET C
JIBIDKEHHEM I71a3 BO BpeMs ITpoIecca pacCMOTPEHHUS Clie-

HbI, a UMEHHO, CJIeBa HAIPaBO U CBEPXY BHH3. DTOT (hakT
yKa3bIBAET HA TO, YTO CTPATETHsI IIOMCKA [[BETA B 3PUTEIIb-
HOM CIIEHE OMNpEIEeNsIeTCs] 3aKOHOMEPHOCTBIO JIBUKEHHUSI
a3, kotopas GOpMUPYETCs B pe3yinbTaTe MpruoOpeTeHUS
HaBBIKOB YTEHHUS U MHChMA. JTO HE MO3BOJISET YEIOBEKY
UCIIOJIb30BaTh JIIOOYIO APYIYIO CTPATEruio, WK YIelsTh
MEPBOCTENIEHHOE 3HAYEHNE KAKOMY-JTHO0O 1IBETY.
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FACTORS THAT DETERMIN COLOR APPEARANCE AND COLOR CLASSIFICATION

Janelidze D.

Life Science Research Centre, Vision Research Laboratory, Thilisi, Georgia

1. Objective and subjective factors participating in
color perception

Information processing about color is one of the main tasks
of the human and the majority of animal’s visual system
(VS). According to definition, color is a visual attribute of
objects that results from the light they emit (i.e., radiate),
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transmit (i.e., filter), or reflect and which is described by
the observer in such terms as: hue, saturation, brightness
and so on. Consequently, the color of an object is a result
of its emission, transmission or reflective properties. At the
same time it is known that color is a subjective sensation,
which without subject does not exist. In physical reality
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there exist only some physical factors, which by interac-
tion with VS generate color perception in subject’s mental
reality. So, color is not a feature of the physical world, it
is a feature of our perception of the world.

Humans can distinguish about one million colors, de-
scriptions of which are realized mainly by five subjective
dimensions: hue, saturation, chroma, brightness, and light-
ness. The whole color quantity is divided into two major
groups — chromatic and achromatic colors. Achromatic are
white, black and gray colors, and all others are chromatic.
At the same time, colors are divided in terms of many
other peculiarities, according to which are distinguished
related and unrelated colors, spectral and pigment colors,
opponent and non-opponent colors, basic and non-basic
colors and so on [6].

The purpose of this work was to consider the objective
and subjective factors involved in color perception and
on their basis offer a color classification that would allow
for determining which of these factors are significant for
each particular class of colors. We try to classify colors
according to the visual stimulus, physical nature (whether
it is luminous or non-luminous) and viewing condition
(e.g., perceived in void or non-void viewing conditions)
and what type of illumination is used: white (1), weak or
moderate chromatic (2) or strong chromatic (3)).

It is known that vision without light is impossible. Any
object is visible only in the case when light (visible elec-
tromagnetic radiation) from it reaches the retina - entry of
VS. Some objects in nature radiate light and that makes
them visible. These are self-luminous, i.e., luminous light
sources. Other objects do not radiate light themselves, but
they are visible by light from an illuminant which they
transmit (transparent objects) or reflect (non-transparent
i.e. opaque objects). These are non-self-luminous i.e.
non-luminous light sources [6]. So any visual stimulus
represents a luminous or non-luminous light source. Lumi-
nous light sources (which constitute a relative minority of
visual stimuli) can be perceived without another illuminant
whereas non-luminous light sources (which constitute the
majority of visual stimuli) are perceived by VS only when
they are illuminated by luminous light source or sources,
or by light reflected or transmitted by other non-luminous
source or sources.

Color perception peculiarities of luminous and non-lumi-
nous light sources are different [4-6,8,9]. Particularly, color
appearance determining physical parameter of luminous
light sources is always spectral power distribution (SPD) of
light which reaches the retina from these sources. Whereas,
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in the case of non-luminous light sources, according to
viewing condition, this parameter sometimes changes with
reflectance of object surfaces. There are two peculiarities
of viewing conditions accounting for the transition from
one color determining physical parameter to another (in
particular from the SPD of the light reaching the retina
from viewing surfaces to reflectance of these surfaces).
First, is viewing conditions void or non-void and second -
character of illumination.

Void viewing conditions are when one visual stimulus is in
the visual field in the darkness, or on the black background,
or when this stimulus encompasses the whole visual field,
i.e., the situation when one visual stimulus is presented in
the visual field. Colors presented in such conditions are
called unrelated colors. In non-void viewing conditions
the visual stimulus is presented in the visual field together
with other visual stimulus or stimuli i.e. in the visual field
are presented several visual stimuli. Colors perceived in
such conditions are called related colors [4-6,8].

The second critical peculiarity of viewing condition, which
causes a transition from one color determining physical
parameter to another - character of illumination in this
context theoretically - may be divided into three groups:
white (1), weak or moderate chromatic (2) and strong
chromatic (3).

Surface reflectance is the color appearance determining
physical parameter only in non-void viewing conditions
when non-luminous, non-transparent i.e. opaque objects’
surfaces are perceived in weak or moderate chromatic light.
In this case there takes place color constancy phenomenon*
because of which color determining physical parameter
becomes reflectance of objects’ surfaces, instead of the
SPD of light coming from these surfaces to the retina,
which is the color determining physical parameter in all
other cases.

So which physical parameter determines the color of a
visual stimulus depends on the combination of several
factors, in particular, on the character of visual stimulus —
whether it is luminous or non-luminous and peculiarities
of viewing conditions — whether it is void or non-void and
what type of illumination is used.

Before dealing with this process in more details, first let’s
consider the main possible combinations of luminous
and non-luminous light sources and viewing conditions
which

are usually encountered in nature. These combinations may
be presented by the following list (List 1).

* Color constancy phenomenon consists in that that color of a given surface remains stable (namely, its color category
stays unchanged) despite changes of illumination within rather wide ranges and as a consequence, also SPD of light

reflected from the given surface to the retina.
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List 1. Main possible combinations of luminous and non-luminous light sources
and viewing conditions which are usually encountered in nature

1. colors of luminous light sources in the case of void (a) and non-void (b) viewing conditions, i.e., related and unrelated
colors of emitted (radiated) lights.

2. colors of non-luminous, transparent light sources in the case of void (a) and non-void (b) viewing conditions, i.e., related
and unrelated colors of transmitted (filtered) lights.

3. colors of non-luminous, non-transparent (opaque) light sources in the case of void (a) and non-void (b) viewing condi-
tions, i.e., related and unrelated colors of reflected lights.

In their turn 3a and 3b situations include 3 sub-situations according to the illumination character in which these non-
luminous light sources are perceived: 3al and 3b1 at white illumination, 3a2 and 3b2 at weak and moderate chromatic
illumination, 3a3 and 3b3 at strong chromatic illumination.*

4. colors of luminous and non-luminous light sources in void and non-void viewing conditions, when in the visual field
simultaneously are presented luminous and non-luminous light sources and the second one is illuminated by the first
or by other additional luminous light source(s). (As this latter case has been studied much less than the others it is not

considered in the text).

In void viewing conditions in the case of luminous and
non-luminous (transparent and non-transparent, i.e.,
opaque) light sources (i.c., according to List N1 in 1a, 2a,
3al, 3a2 and 3a3 situations) physical factor (parameter)
which determines color appearance is SPD of light com-
ing from these light sources to VS. In other words, in void
viewing conditions the physical parameter that determines
color of the emitted (radiated), transmitted (filtered) and
reflected lights is SPD of these lights. So, in the case of
unrelated colors there exists a correlation between the light
coming from the visual stimulus and its color. In the case
of non-void viewing conditions, i.e., related colors such a
correlation does not always exist. This is due to the lateral
interactions among neighboring colors and color constancy
phenomena [1,3-6,8,9]. Particularly in non-void viewing
conditions in the case of any type of light - radiated, fil-
tered, reflected (i.e., according to List 1 in situations 1b, 2Db,
3bl, 3b2 and 3b3) at subjective level on color determining
physical parameter sometimes is superimposed contrast
and assimilation type lateral interactions between neigh-
boring colors, the process which is neurophysiologic in
its nature and is determined by the organization of the VS.
Sometimes, because in some cases notwithstanding non-
void viewing conditions lateral interaction does not exist.
Namely, if visual stimuli in the visual field are far away
from each other or if chromatic and achromatic contrast
between neighboring colors are low.

In non-void viewing conditions in a case of luminous and
non-luminous transparent light sources, i.e., in a case of
emitted (radiated) and transmitted (filtered) lights (1b and
2b situations) color of a given visual stimulus depends on
the SPD of the light which reaches the retina from the visual
stimulus and on lateral interaction of this light with those
coming from other stimulus or stimuli in visual field, i.e.,

on contrast and assimilation type lateral interaction between
neighboring colors. So, in non-void viewing conditions in
a case of radiated and filtered lights (1b and 2b situations),
the physical factor which determines color appearance
of these lights is their SPD on which lateral interaction
between neighboring colors caused by neurophysiologic
processes is superimposed.

In non-void viewing conditions, in a case of non-luminous,
non-transparent (opaque) light sources, i.e., reflected lights
(3b situation) color appearance determining physical factor
sometimes is also SPD of these reflected lights, but some-
times it is changed by reflectance of those surfaces which
reflect these lights. Which one determines a color category
depends on the character of illumination, whether it is white
(1), weak or moderate chromatic (2), or strong chromatic
(3). Consequently, according to illumination character it
is possible to distinguish 3b1, 3b2 and 3b3 sub-situations
of situation 3b.

When illumination is white or strongly chromatic (i.e.,
correspondingly within 3bl and 3b3 situations) color of
visual stimulus, i.e., related color of non-luminous, non-
transparent (opaque), non-void surfaces is determined by
the SPD of lights reflected from these surfaces and their
lateral interactions with those coming from neighboring
surface(s) in the visual field (i.e., in the same way as in the
1b and 2b situations). So, the physical parameter which de-
termines related color of reflected lights is the SPD of these
lights, if illumination is white or strongly chromatic.

In a case of weak or moderate chromatic illumination (i.e.
in 3b2 situation) related colors of non-luminous, non-
transparent (opaque), non-void surface, i.e., related color
of reflected light is determined by: reflectance of a given

* So, in situations 1a, 2a, 3al, 3a2, 3a3 we are concerned with unrelated colors, whereas in 1b, 2b, 3bl, 3b2, 3b3 situ-

ations with related colors.
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surface (1), SPD of illumination (2) and also, by lateral
interaction between neighboring colors (3). The first two are
physical factors and the third represents a subjective factor
conditioned by neurophysiologic processes namely by the
organization of the VS. Among the first two, the main color
determining physical factor is reflectance. This is caused
by appearance at weak and moderate chromatic illumina-
tion in non-void viewing conditions of color constancy
phenomena, due to which the given surface color category
is determined not by the SPD of light reflected from it to
VS, but by reflectance of this surface. Color constancy
phenomena consists in that that colors at weak or moder-
ate chromatic illumination are perceived as colors of given
surfaces at white illumination, i.e., as true colors of these
surfaces. True color of the surface of any non-luminous,
non-transparent (opaque) object is the color of this surface
at white illumination. In the case of weak and moderate
chromatic illumination because of the color constancy
phenomena the true color category of the surface remains
unchanged notwithstanding the changes in illumination
SPD and consequently SPD of reflected light in rather
wide ranges. This would be impossible without constancy
mechanisms. So in the case of color constant perception
the main physical parameter which determines the given
surface color appearance is its reflectance. Particularly, as it
was stated above, color category is determined just by this
parameter. At the same time color constancy phenomena
are not absolute — weak or moderate chromatic illumination
has some influence on color appearance. In particular it de-
termines specifically what kind of color this color category
will be. With this color appearance determining physical
factors then interacts a subjective factor - lateral interaction
among surrounding colors. In void viewing condition even if
illumination is weak or moderate chromatic, color constancy
phenomenon does not exist and the physical parameter de-
termining the color category of the given area is SPD of light
reflected from it to VS (according to List 1 3a2 situation).
Consequently constancy phenomena exist only in non-void
viewing conditions, i.e., only in the case of related colors when
illumination is weak or moderate chromatic.
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So if we sum up the variants considered here, we get that
in situations la, 2a, 3al, 3a2, 3a3, 1b, 2b, 3bl and 3b3 a
physical parameter which determines color appearance is
SPD of light coming from a visual stimulus, whereas in
3b2 situation such physical parameters are two: the surface
reflectance (which is the main color determining parameter)
and illumination SPD (which determines color appearance
to a much less degree). Surface reflectance determines
color category and illumination SPD — namely what color
this color category will be. So in 3b2 situation the main
physical parameter which determines color appearance is
reflectance, because the color category is determined just
by the latter. It is necessary to note here, that 3b2 situation
represents main working regime of the VS. Particularly,
evolutionarily formed color VS main function is percep-
tion of non-luminous, non-transparent (opaque) objects’
surface colors in non-void viewing conditions at weak
or moderate chromatic illumination, i.e., perception of
reflected lights related colors when illumination is weak
or moderate chromatic.

Consequently, the physical parameter that determines color
category of a given visual stimulus has a dual nature, some-
times it is the SPD of light coming from this visual stimulus
to VS and sometimes its reflectance. In non-void viewing
conditions (i.e., in 1b, 2b, 3b1, 3b2 and 3b3 situations) on
color determining physical factors, as it was stated above at
subjective level are superimposed conditioned by organiza-
tional peculiarity of VS lateral interactions among colors,
the process, which is neurophysiologic in its nature.

At the same time color as subjective perception depends
also on other objective and subjective factors: viewing
conditions, functional state of VS — for example its chro-
matic and/or achromatic adaptation level, VS organiza-
tion peculiarities — particularly, that its sensitivity varies
across the visible spectrum and so on [1,2,3,6]. If we
arrange these factors according to their probable signifi-
cance, in the formation of color appearance, we get the
following sequence.

List 2. Factors, which participate in the formation of color appearance in a case of luminous and non-luminous,
transparent light source, or sources, i.e., of radiated and filtered light(s). As in the case of radiated
and filtered lights these factors are identical, only luminous light source(s) i.e. radiated light(s) are included in the List

1. SPD of light coming from luminous light source(s) to the retina, i.e., SPD of radiated light(s).
2. Functional state of VS, particularly its achromatic and/or chromatic adaptation level.

3. Viewing conditions:

a. void viewing conditions (i.e., when one luminous light source is presented in the visual field).

b. non-void viewing conditions (i.e., when more than one luminous light source is presented in the visual field). In this
case, color appearance may be affected by lateral interaction between neighboring colors.

¢. when luminous source(s) and non-luminous opaque source(s) illuminated with this luminous source(s), or with other
additional luminous source(s) are simultaneously presented in the visual field.

d. spatial peculiarities of visual stimulus or stimuli: shape, angular size, interposition of stimuli in the visual field (which
sometimes stipulate lateral interaction between colors) and so on.

4. peculiarities of VS functioning:

a. its different sensitivity across the visible spectrum — it is known that radiation of the same physical intensity, but from
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different parts of the spectrum are not perceived as colors of the same brightness. Chromatic colors are perceived brighter
than achromatic ones of the same physical intensity, i.e., the same luminance. For example, 10 td (troland) red light is
always brighter, than 10 td. white light. Likewise, the same physical intensity blue light is always brighter than red, and
the latter is still brighter than green.

b. non-homogeneity of color perception across the visual field: when eccentricity rises the colors are perceived as less
saturated.

In a case of perception of non-luminous, non-transparent
(opaque) light sources, i.¢., reflected lights color perception
is also a function of a number of objective (physical) and
subjective (neurophysiologic) factors each of which has a

different share in the formation of color appearance. If we
arrange these factors according to their probable role in
the formation of color appearance, we get the following
sequence.

List 3. Factors participating in the formation of color appearance in the case of non-luminous,
non-transparent (opaque) light source(s) i.e. reflected light(s)

1. reflectance of light source(s) in the visible spectrum.

2. SPD of illumination(s).

3. functional state of VS , its achromatic and/or chromatic adaptation level.

4. viewing conditions:

a. void viewing conditions (i.e., when one non-luminous source is presented in the visual field).

b. non-void viewing conditions (i.e., when more than one non-luminous light source is presented in the visual field). In
this case, lateral interaction between neighboring colors, and also color constancy phenomena are sometimes involved
in the formation of color appearance.

¢. when non-luminous source(s) and luminous source(s) are simultaneously presented in the visual field and the first is
illuminated by the second or by other additional luminous source(s).

d. spatial characteristics of visual stimulus or stimuli: shape, angular size, interposition of stimuli in the visual field (which
in some cases determine lateral interaction between neighbor colors) and so on.

e. at what angle illumination strikes the stimulus surface and at what angle it reflects to VS, in the case when stimulus
surface is relief .

5. peculiarities of VS functioning:

a. particularly, that in the case of the same intensity white illumination surfaces of different chromatic colors with the
same average reflectance, are perceived as stimuli of different lightness.

b. the fact, that color of the same visual stimulus is perceived diversely in different areas of the visual field. Particularly,
when eccentricity rises colors are perceived as less saturated.

Arrangement of these factors in the list according to their
approximate share in the formation of color appearance
is conventional. In different situations this arrangement
may change and objective or subjective factor(s) having
relatively low share may appear ahead of the factor which
had greater share in other situation.

So, the physical correlate of color is dual in its nature.
Particularly, color category of a given area in some cases
is determined according to SPD of visible radiation (light)
going from the given region to VS, and sometimes ac-
cording to the surface reflectance of this area. At the same
time, in the process of formation of color appearance, as
was considered, a number of other objective (physical) and
subjective (neurophysiologic) factors are also involved. In
natural viewing conditions, the main working regime of
the VS is the one during which color constant perception
process occurs and consequently the color of most objects
are determined by their surface reflectance.

At the same time it is important to note that the VS doesn’t
work like a spectrophotometer i.e., as a physical device
which measures precisely SPD of lights or spectral reflec-
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tance properties of surfaces and, the same color sensation
can be produced by different physical stimuli. This phe-
nomenon is known as color metamerism and such colors
are called metameric colors. The existence of such colors
is determined by the fact that in humans entry to the VS
is represented by three types of receptors and physically
different stimuli causing activation of these three types of
receptors in the same way would generate the same color
sensation. So VS describes physical correlates of color -
SPD of lights and surface reflectance, by color not in the
same way as scientific devices do, but in his own way, but
based on the photopigment absorption spectra.

It is possible to assume that proceeding from the tasks
which color VS has to solve, the driving forces of evolution
as it seems did not stipulate formation of more sophisticat-
ed, more precisely working system, because of which there
exists color metamerism: in some cases physically quite
different visual stimuli are perceived by VS as the stimuli
of the same color. It is known that organization of VS is
different in different species and also, though in much less
degree among the individuals of a given species. Because
of this difference two metameric visual stimuli having the
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same color for the individual of the given species, may
appear as stimuli of different color for the individual of
another species, and sometimes perhaps also even for the
different individuals of the same species. Conditioned by
organizational peculiarities of the VS inter- and intraspe-
cies differences in color vision and color metamerism are
the additional relevant topics that should be kept in mind
while considering the factors involved in the formation of
color appearance.

2: Color classification

As has been noted above, there are distinguished unrelated
colors, the colors which are presented in the visual field in
isolation from other colors and related colors, which are
presented in the visual field together with other colors [6].
According to the List N1 the first type of colors are encoun-
tered in 1a, 2a, 3al, 3a2, 3a3 situations and the second type
are found — 1b, 2b, 3b1, 3b2, 3b3 situations.

As was also mentioned, color is a visual attribute of objects
that results from the light they emit (i.e., radiate), transmit
(i.e., filter) or reflect. So vision which is always color per-
ception (chromatic or achromatic) is realized by radiated,
filtered or reflected light. In natural (non-void) viewing
conditions color perception peculiarities significantly
differ in the case of radiated and filtered light on the one
hand and reflected lights on the other. In other words, there
exists different regularities of color perception in a case
of radiated and filtered lights, and reflected light. Though
color perception peculiarities in the case of radiated and
filtered lights are identical it seems to us that it will be
convenient and advantageous if colors of these different
lights would be named correspondingly as radiated, filtered
and reflected colors.

In their turn, these three types of color according to the
viewing conditions, namely whether they are perceived
in void or non-void viewing conditions, may belong re-
spectively to unrelated and related colors. Consequently,
it is possible to distinguish related and unrelated radiated
colors, related and unrelated filtered colors, and related and
unrelated reflected colors.

Following this classification, reflected unrelated and related
colors, in their turn, according to illumination character,
may belong to true colors (according to List 1 3al and
3bl situations), constant colors (according to List 1 3b2
situation) and non-constant colors (according List 1 3a2,
3a3, 3b3 situations).

True color is unrelated or related color of reflected lights
when surface(s) is perceived in white illumination [6]. In
the case of true colors color determining physical param-
eter is SPD of light reflected from a given surface and it
is possible to say that so is also reflectance of this surface.
Because, in this case there is identity of curves of SPD
of reflected light and surface reflectance. In the case of
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related true color it is a necessary condition that contrast
or assimilation type lateral interaction between neighbor-
ing colors did not exist because it would cause deviation of
reflected color appearance from its true color. True colors
according to List 1 are encountered in situations 3al and
3b1, particularly, in the case of perception of non-luminous,
non-transparent (opaque), surfaces in void and non-void
conditions when illumination is white. So true colors are
reflected related and unrelated colors when perception (of
non-luminous, non-transparent (opaque) surfaces) occurs
in white illumination.

If we take definition of true color as an initial point, it is
then possible to consider also the existence of constant and
non-constant colors.

Constant color is non-luminous, non-transparent (opaque),
non-void surface’s color, i.e., reflected related color in
the case of such (weak or moderate) chromatic illumina-
tion, during which its color category, because of activity
of color constancy mechanisms does not differ from true
color category of the given surface. In a case of constant
colors, the main physical parameter which determines
color appearance is reflectance of a given surface, because
it determines color category, though illumination character
also has some influence and determines specifically what
kind of color this color category will be. Color constancy
phenomena exist only in non-void viewing conditions when
illumination is weak or moderate chromatic. Consequently,
constant colors are always related colors [4-6,8,9]. In the
case of strong chromatic illumination color constancy
mechanisms fail to provide color constant perception and
surface true color category changes by another. Constant
color category also alters if viewing condition changes
from non-void to void, because in void viewing conditions
color constancy mechanisms do not work. Particularly,
in non-void conditions it has surface true color category,
while in void viewing conditions its true color category
changes by another. In other words, it is possible to say
that constant colors are reflected related colors in the case
of such chromatic (weak or moderate) illumination, that if
viewing conditions are changed from non-void to void their
color category changes from true color category to another.
According to List 1 constant colors are encountered in 3b2
situation, namely in the case of perception of non-luminous,
non-transparent (opaque), non-void surfaces in weak or
moderate chromatic illumination (appendix 1).

Non-constant color is reflected related color of non-
luminous, non-transparent (opaque), non-void surface in
the case of strong chromatic illumination, when its color
category is different from its true color category (which
is the same in the case of true and constant color). In this
case constancy mechanisms become unable to make ap-
propriate intensity correction shifts according to illumina-
tion character and reflected related color appearance in
particular, its category is determined by the SPD of light
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coming from a given surface to the retina, but not by its re-
flectance [4,5,8,9]. According to List 1 non-constant colors
are encountered in 3b3 situation. To non-constant colors
also belong reflected unrelated colors of non-luminous,
non-transparent (opaque), void surfaces, in such chromatic
(weak, moderate or strong) illumination, when their color
category does not match their true color category. Such
colors according to List 1 exist in 3a2 and 3a3 situations.
Consequently, non-constant colors according to List 1 are
encountered in 3a2, 3a3 and 3b3 situations.

In the case of reflected related true, constant or non-constant
colors with their color appearance determining objective
(physical) factor(s) — SPD of reflected light (1) or surface
reflectance and illumination character (2), later interacts
color determining subjective (neurophysiologic) factor —
lateral interaction among colors.

So the proposed color classification may be represented in
the following way: there exist radiated, filtered and reflected
colors, which in their turn can be divided into unrelated and
related colors. Reflected unrelated colors according to the
illumination character in their turn may be represented by
true colors or non-constant colors, while reflected related
colors by true, constant, or non-constant colors (Fig. 1).

Radiated colors Filtered colors Reflected colos
Unrelated  Related Unrelated Felated Unrelated Related
colors colors colors colors colors colos

True Hon-corstant

colots colors
True Coretant Hon-corstant
colors colors colors

Fig. 1. Color classification

In some artificial situations radiated and filtered related
colors may also be represented by true, constant and non-
constant colors (appendix 3). As such colors exist mainly
only in artificial situations, which in natural conditions may
exist only as a rare exception, we have not included them
in the given classification.

Consequently the proposed classification represents 9 types
of colors: radiated unrelated colors (1), radiated related col-
ors (2), filtered unrelated colors (3), filtered related colors
(4), reflected unrelated true colors (5), reflected unrelated
non-constant colors (6), reflected related true colors (7),
reflected related constant colors (8), reflected related non-
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constant colors (9). Though, with further development
and sophistication of color classification this number may
increase or decrease.

The given classification allows a determination of which
objective and subjective factors participating in the forma-
tion of color appearance are significant for each particular
color type. Among the specific differences existing between
these different color types, most prominent is, that in the
case of all types of colors except reflected related constant
colors color appearance determining physical parameter is
SPD of light coming from a given area to the VS. Whereas
in the case of the latter this is mainly a surface reflectance.
In particular, in the case of reflected related constant colors
their category is determined by the reflectance. It is neces-
sary to note here once again, that main task which color
vision solves in natural conditions, is perception of non-
luminous, non-transparent (opaque), non-void surfaces in
weak or moderate chromatic illumination, i.e., the main
working regime of the VS is determined by perception of
specifically reflected related constant colors.

Appendix

1. As to which color would be considered as constant color
at white illumination, in the case of achromatic reflected
related colors depends on how we approach this question.
As illumination in this case changes only along the intensity
dimension, here dual approach may be used:

a. [t is possible to take as standard moderate intensity ach-
romatic illumination and consider the color of achromatic
surfaces presented in non-void conditions under such il-
lumination as true colors of these surfaces. In conditions of
increasing or decreasing intensity of illumination, in those
ranges in which achromatic non-luminous, non-transparent
(opaque), non-void surfaces reflected related color category
remains unchanged, may be considered as constant colors
ofthese surfaces. Though, in this case it is necessary to take
into account that achromatic colors are presented only by
three color categories: white, gray and black. At the same
time, each one may have different gradation. So, it will
be more appropriate to consider as constant color non-
luminous, non-transparent (opaque), non-void achromatic
surface such reflected related color when in conditions of
deviation from moderate intensity standard achromatic il-
lumination given surface reflected related achromatic color
category gradation remains unchanged.

b. The other approach implies not to use one standard il-
lumination, but instead to use different types of achromatic
illumination of any intensity. In this case non-luminous,
non-transparent (opaque), non-void achromatic surfaces
are at first illuminated by achromatic light of any intensity.
Then illumination intensity changes: increases or decreases.
Reflected related color category gradation of achromatic
surface in those ranges of alteration of achromatic illumina-
tion in which their color category gradation stays unchanged
may be considered as constant color of this surface, when
illumination is changed from a given initial value in both
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directions. In this case, determination of achromatic surface
reflected related true color in the same way as for chromatic
reflected related colors is impossible. Though, alternatively
achromatic surface color in achromatic illumination of any
intensity may be considered as true color.

2. In the case of reflected related non-constant colors, color
constancy mechanisms probably continue their action,
though it is not strong enough to enable color constant
perception. Consequently, if this assumption is right, re-
flected related non-constant color would be displaced from
the color which corresponds to the color of this sample in
void viewing condition in proportion to compensatory-
correction shifts mediated by activation of color constancy
mechanisms. This displacement in the case of illumination
chromaticity rise must probably be more prominent for
those levels of illumination chromaticity which correspond
to the initial steps of transition of reflected related constant
color into non-constant. Higher levels of illumination chro-
maticity would probably cause decreased role of participa-
tion of compensation-correction mechanisms’ shifts in the
process of formation color appearance of reflected related
non-constant color of a given area. Reflected unrelated and
related non-constant colors differ from each other only by
the existence of lateral interaction between neighboring
colors in the case of related colors. If it is confirmed that
in the case of reflected related non-constant colors color
constancy mechanisms participate in the formation of
color appearance of these colors, then there will be one
more subjective factor (together with lateral interaction),
which in some cases causes difference between related and
unrelated reflected non-constant colors.

3. In the case of radiated related colors, in some artificial
situations it is also possible to differentiate true, constant
and non-constant colors. Particularly, Whittle’s [ 7] experi-
ment shows the possibility of existence of such colors. In
his experiment the following image was constructed on a
color monitor: on achromatic grey background four colored
squares - greenish, yellowish, reddish and bluish were
arranged, in one row at intervals. If to this image, some
chromatic color is evenly added, for example green, as to
the inside of the squares so in the area of achromatic gray
background, then colored squares on greenish background
will look almost the same color as before on achromatic
gray background. If we now align the same two rows of
squares (first the row before coloration, and second, the
same row after coloration in green) on the initial gray
background, one can then see clearly that the same squares
in the first and second rows differ in color. In some cases
the difference is great, in others slight. Particularly in the
case of yellow and red squares their color category was
changed, whereas when they were perceived with colored
background their color category remained unchanged. This
is, in fact, simulation of color constant perception situation
on the monitor, when there occurs perception of illuminated
non-transparent (opaque), non-void surfaces, but at the
same time it is demonstration of color constancy phenom-
enon in the case of luminous light sources i.e. radiated
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lights and radiated colors. This gives ground to assume, in
some artificial situations, existence of radiated related true,
radiated related constant and radiated related non-constant
colors. Though, definition of the true color is usually used
in the case of colors of non-luminous, non-transparent
(opaque), void and non-void surfaces, when they are viewed
in white illumination, it is possible as exception to assume
that color of the chromatic stimulus presented on the moni-
tor, before adding to the stimulus and background of the
same quantity of chroma represents its true color. Taking
into consideration the above-said, probably it will be right
to assume also existence of true, constant and non-constant
color subtypes of filtered related colors.

4. If we consider the situation when reflected unrelated true
colors at some level of illumination chromaticity transit
into non-constant ones, we will see that the first one does
not transit into another directly and that between these
two types of colors there exists a third one. This additional
third type of colors exists in the case of weak or moderate
chromatic illumination, when such situation is observable
that though illumination is no-longer white and surface’s
perceived color appearance changes in comparison with
its true color, its color category still matches its true color
category. In other words, in these situations there exist
colors which by their characteristics according to definition
correspond to constant colors, though these are unrelated
colors, i.e., colors viewed in void viewing conditions when,
as is known color constancy mechanisms does not work.
Color constancy in these cases is conditioned simply by
relatively low resolving power of color VS in categorical
range, because of which color stimulus physical change
though causes perceived color appearance change is not
of such a high degree as to cause color category alteration.
It is possible to consider these cases as demonstrations of
passive color constancy, i.e., constancy without participa-
tion of color constancy mechanisms, which is conditioned
by limitations of color VS resolving power. Taking this into
consideration, constant colors in their turn may be divided
into passively constant and actively constant colors. Pas-
sively constant, because color constancy in these cases is
determined passively by relatively low resolving power of
color VS, without activity of color constancy mechanisms.
The VS in this case cannot perceive physically close but
yet physically different stimuli as those of different color
category. And, actively constant color, because constancy
in these cases is determined by activity of physiological
color constancy mechanisms. So constant colors in those
cases when their constant perception is conditioned by
color constancy mechanisms may be considered as actively
constant colors (ACCs), though without these mechanisms
(because of the relatively low resolving power of color
VS) as passively constant colors (PCCs). ACCs are such
constant colors which in non-void viewing condition at a
given chromatic illumination have true color category, but
whose color category changes if viewing conditions alter
from non-void to void. In contrast to ACCs, in the case
of PCCs when viewing conditions alter from non-void to
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void or vice versa, color category remains unchanged. This
difference between these two types of constant colors is
mediated through activity of color constancy mechanisms
in the case of ACCs. It is possible to observe PCCs in the
case of any type of related and unrelated colors when their
color appearance determining physical parameter: SPD of
light going to VS from luminous or non-luminous transpar-
ent light source(s) or illumination character changes in such
a way that, notwithstanding color appearance alteration
color category remains unchanged, even when viewing
conditions transit from non-void to void, or vice versa. Ac-
cording to the proposed classification, ACCs exist only in
the case of reflected related colors, though it is also possible
to consider passively constant and actively constant colors’
subtypes analogically in the case of radiated and filtered
related constant colors, if in accordance with appendix 3
existence of such types of colors is borne in mind.

In contrast to PCC which exists in pure form, independently
in the case of radiated, filtered and reflected unrelated and
also related colors, when they are represented only by pas-
sive constant component, ACCs do not exist in pure form,

independently of PCCs, because they always contain both
passive and active constant components.

Thus, it is possible to divide different considered color classes
into sub-classes of PCCs and ACCs. However, it does not seem
reasonable to include these hypothetical sub-types of color in
the given classification because they would cause more com-
plication than benefit. For example, if one assumes existence of
constant colors, represented by its sub-type — PCC in the case of
radiated, filtered and reflected unrelated colors, then it is reason-
able to assume also the existence of true and non-constant color
sub-types in the case of these types of colors. For example it is
possible to consider any unrelated radiated and filtered color as
true color, with their color determining given physical parameter.
Then colors in condition of changing of this physical parameter
in those ranges, when it causes change of perceived color appear-
ance, but not its category may be considered as PCCs, whereas
when color category also changes - as non-constant colors. If
we include all these sub-types of colors in given classification
it will then be represented in another form according to which
there may exist 21 types of color instead of 9 represented in
Fig.1 (Fig. 2).

radiated filte red reflected
colors colors colors
wmuelated  related nnrelated related nrrelated  w®lated
colors colors ool ors colors colors colors

\ I\ /

\ /

TC CCHCOC TCCC NOD TC CC NCOCD TCCC WCOC  TCCCOHNCC T2 CCHNCC

[ ]/

\ AN/

PCC POC PCC A0C PCC PCC PCC PCC ACC PCC PCC POC PCC ACCPCC

Fig. 2. Color classification (Abbreviations: TC — True color, CC — Constant color,
NCC — Non-constant color, PCC — Passively constant color, ACC — Actively constant color)
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SUMMARY

FACTORS THAT DETERMIN COLOR APPEARANCE
AND COLOR CLASSIFICATION

Janelidze D.

Life Science Research Centre, Vision Research Laboratory, Thilisi, Georgia

The purpose of this work was to consider the objective
and subjective factors involved in color perception and on
their basis offer a color classification that would allow for
determining which of these factors are significant for each
particular class of colors. In the first part of the article it is
considered that physical correlates of subjective sensation
of color have mainly a dual nature and sometimes cor-
relate with spectral-power content of light coming from a
given area of visual scene to retina, and sometimes with
surface reflectance of the given area. Other objective and
subjective factors which participate in the formation of
color appearance are also considered. According to the
characteristics of the visual stimulus, viewing conditions
and functional state of visual system, composition of objec-
tive and subjective factors participating in the formation
of color appearance, as well as the share of each factor in
this process are changeable. In the second part of the article
one of the possible version of color classification according

to which it is possible to distinguish nine different classes
of colors is proposed. Among differences between these
classes, the most noticeable is that in the case of all classes
of color except constant colors, the physical parameter
that determines the color category of a given area is the
spectral-power distribution of the light coming from this
area to the retina. However, in the case of constant colors,
the physical parameter that determines the color category
of a given area is its reflectance. In the case of considered
different classes of colors, composition of objective and
subjective factors participating in the formation of color
appearance is different. The proposed classification allows
determining which of these factors are significant in the
case of each specific class of color.

Key words: objective and subjective color determining
factors, color classification, true color, constant color,
non-constant color.

PE3IOME

DAKTOPBI, OITPEJAEJISIIOINAE BOCIIPUATHUE LIBETA, 1 KTACCUDPUKALIUS [IBETOB

Jlxanenunse J1.0.

Hayunvuii yenmp no usyuenuio socuznu, 1abopamopus no uzyuenuio spenus, Touucu, I pysus

Llenpro 1aHHOTO MCCIEIOBAHUS SIBUJIOCH PACCMOTPETH
(bakTopbl, y4acTBYIONIME B BOCIPHUATUH 1IBETA U HA UX
OCHOBE IPEIOKHUTH KIIACCH(UKAIHIO [IBETOB, KOTOpast MO-
3BOJIMIIA ObI OMPENICITUTh, KAKHE U3 ATUX (haKTOPOB BaYKHBI
B CJIydae Kayk0ro KOHKPETHOTO Kiiacca IIBeToB. B nepBoit
YacTH CTaTbU PacCMOTPEHO, YTO (PU3MUECKH KOPPEISAT
CyOBEKTHBHOTO OINYIIEHHUs [BETa UMEET B OCHOBHOM
JIBOMCTBEHHYIO TIPHPOAY M COOTBETCTBYET CIIEKTPaJIbHO-
SHEPreTUUECKOMY PaCIpe/IeNICHHIO CBETa, MaAaloIIero Ha
CeTYaTKy OT JaHHOW 00JacTH 3PUTENLHOW CIEHBI, WIIH
e OTpakaTelIbHON criocoOHocTH aaHoi obnactu. O6-
CYKJAIOTCS TaKKe JIpyriue 0ObeKTUBHBIE U CYOBEKTBHBIE
(bakTopBI, y4acTBYIOIINE B BOCIPHATHH 1[BeTa. B 3aBucH-
MOCTH OT XapaKTEePUCTUK 3PUTEILHOTO CTUMYJIA, YCIIOBUH
HaOoneHust ¥ (PYHKIMOHAILHOTO COCTOSIHUSI 3pUTEIILHOM
CUCTEeMBI, Ha0Op OOBEKTHBHBIX N CyObEKTBHBIX (hJaKTOPOB,
YUYaCTBYIOLIMX B BOCHIPHUATHH I[BETA, MOXKET MEHSIThCS, TAK-
’Ke Kak U yAeNbHas 0N y4acTHs KaKI0r0 U3 HUX B 3TOM
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mponecce. Bo BTOpOI71 YacCTU CTAaTbU MPEAJIOKEH OAUH U3
BO3MOXHBIX BAPUAHTOB maccmbnxaunu IBCTOB, COITIACHO
KOTOpOﬁ MOKHO pas3jIMdnTh JACBATH PA3HBIX KJIACCOB IIBE-
Ta. Cpezu/l pa3n1/1q1/11‘/'1 MEKIY 5TUMHU KJlacCaMHU Hanbolee
SHAYUTCIIbHBIM ABJIACTCA TO, YTO B CITy4a€ BCEX PA3HOBU/I-
HOCTEH BeTa, KpOMC KOHCTAHTHOT'O IBETA, (bHSPI‘IeCKI/IM
mapaMeTpom, KOTOpBIﬁ ONpCACIIACT KaTCrOpruro IBETa
Z[aHHOﬁ O6J'IaCTI/I, SABJISICTCS CIICKTPAJIbHO-OHEPTETUICCKOE
pacnopeaciiCHUC CBETA, MaJar0Iero Ha CETYaTKy OT ,HaHHOﬁ
obmactu 3pI/ITeJ'IBHOI71 CIICHEI. B CJIy4ac )K€ KOHCTAHTHBIX
IIBCTOB (1)I/I3I/I‘IeCKI/IM napamMeTpom, KOTOpLIﬁ OIMpeaAciiaeT
KaTreropuro 1BeTa ﬂaHHOﬁ MMOBEPXHOCTH, SABJIACTCIA eé
OTpaXarejibHasd CII0co00HOCTEL. B cJIydac paCMOTPECHHBIX
pa?)HOBI/IZ[HOCTeﬁ IIBCTOB Ha60pLI OOBEKTUBHEIX U Cy6’B-
CKTHBHBIX (baKTOpOB, OIMPCACIIAIOINX BOCIIPUATHUEC IBCTA,
Pas3InIHbI. HpeZ[JIO)KeHHaH Knaccn(bm(aunﬂ IIO3BOJIACT
OIPCACIINTb, KAKUE€ N3 ITHUX q)aKTOpOB BaXXHbBI B Clly4dae
KaXXa0ro Kjacca 1BeToB.
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JABA BO3MOKHBIX CIIOCOBA BOCITPOU3BEAEHUSA CJIEJA TAMATHU

Harumsuiau T.A., BaramBuau T.I., Auaponnkamsuiu [ T., Ynnamsunu C.A., Ksepnanze I.T.

Llenmp no uzyuenuio HayKk o JHCU3HU, 1aOOPAMOpPuUs IKCnepuUMeHmanvbholl Hesporoauu, Tounucu, I pysus

Cpezu/l MHOXXCCTBaA onepaunﬁ, BKJIFOUCHHBIX B CUCTEMY
KOTHUTHBHOMU namMsTHu, oriepanrsd BOCIIPOU3BEACHU ClI€da
naMATH B TCUCHUC JOJIIOro0 BpEMEHHN OCTaBajlaCh KakK ObI
«B TCHN». I[aHHaSI pa60Ta peaAcCTaBIsACT coboit IMONBITKY
NEPEOCMBICIIUTDL SKCIICPUMECHTAJIbHBIC PE3YJIbTAThL pa60T
na6opaTopI/H/1 3KCHepHM€HTaHBHOﬁ HEBPOJIOT'MHU U HaA-
MCETUTL IMYTU ﬂaHLHeﬁIHHX OKCIICPUMCHTOB, CIIOCOOHBIX
OpoJIUTh CBCT HAa MOUCKU HeﬁpOHaﬂLHOﬁ opraHu3alu
IpoueCcCoOB CUUTBIBAHUSA Cli€Ja U3 CUCTEM KOTHUTHBHOU
namsatu. B Z[aJ'H:HeﬁHIeM pcub 6y/:[eT UATH, B OCHOBHOM,
0 KOTHUTHBHOM ITaMsTH Y KUBOTHBIX C BO3MOXHBIM YIIO-
MHUHAHHEM aHAJIOTUH U3 KOTHUTUBHOM HeﬁpOHCI/IXOHOFHH
naMsATH 4CJIOBCKA. HO}_I KOTHUTHBHOM ITaMSTBHIO )KUBOTHBIX
MbI UMEEM B BUY, TPEIKAEC BCETO, T.H. «06pa3Hy10 aMsTb»,

© GMN

kak ee nonuman 1.C. bepuramsunu [ 1,2], u3ydaemyro ero
MOCJIE/I0BATENSIMK Ha IIPUMEPE KPBIC, KOLIEK, COOaK 1 HU3-
mux 00e3bsiH. Halm sKcriepuMeHThI TakKe MPOBOANINCH
NPEerMYIIECTBEHHO Ha KOIIIKax U cobakax. B 6onee mmpo-
KOM IUIaHE KOTHUTHBHAS NaMSATh Y KUBOTHBIX U3y4aslach
3apyOe)KHBIMHU aBTOPaMH B OCHOBHOM Ha KpbICax 1 00e3bsi-
Hax, IPUYEM IO/ 3TON NaMAThIO OAPa3yMeBaIOCh OUTH
TO €, YTO ¥ B U3BECTHON KOHLICIIIUH «OOpPa3HOW MaMsTH
no W.C. bepuramBuiu [2,7]; Mbl IpEANOYUTAEM TEPMHUH
«KOTHHTUBHAs MMaMsTh» TEPMUHY «0Opa3Hasi MaMsTh»
JIMIIb TOTOMY, YTO II€PBBIH TEPMHUH, OYyIy4H MO CMBICITY
Oosee NIMPOKUM 4YeM BTOPOH, MEHee aHTPOMOp(HUEH,
XOT4 IO CYILIECTBY BKJIIOYAET TO )K€ COIepIKaHKe, UTO U B
opurnHansHoi koHuenuuu M.C. bepuramsumim.
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Ienbro uccienoBanus ABUJIOCh U3yUECHUE HEUPOHAIILHOU
OpraHu3aliy MPOLECCOB CUUTBHIBAHMS ClIea U3 CUCTEM
KOTHUTHUBHOU MAaMATH y KOLIEK METOAOM KJIACCUYECKOU
OTCPOUYEHHOU peaKLuu.

Marepuaa u Metoabl. B nanHoii pabore nmpuBoOAsITCS
pe3yabTaThl HAIIUX UCCIELOBAHUM IPOCTPAHCTBEHHOU
MaMATH y KOIIEK, ITIPOBECHHBIX METOIOM KJIaCCHUECKOM
otcpoueHHoi peakiuu (KOP). OToT MeTox, Mo MHEHHIO
MHOTHX BEIYyIIHUX HEHPOIMCHUXOIOrOB, SIBISETCS OJHUM
13 JIYYIINX JJI8 U3y4YeHUsS MPOCTPAHCTBEHHOW KOTHU-
TUBHOM MaMsTH Y )KUBOTHBIX [2,7,9]. CyIiecTByIOT Be
OCHOBHbIEe MeToanueckue pazHoBuaHocTH KOP - mpsimoit
U HEIIPSIMOM METOJBL.

MBs! uccnenonanu o6e pasnosunHoct KOP Ha 8 monoBos-
PEeIIbIX TOMAIIHUX KOLIKAX, TPUYeM Ha 4 U3 HUX POBO/IH-
nock nzyuenre KOP mo npssMoMy MeToay, Ha OCTalIbHBIX
4 — o HempsIMOMY.

1. Ilpamoti memoo KOP.

TecTupoBaHKe )KHBOTHBIX TIPOBOMIIOCH B OOJIBIION 3KCIIE-
PUMEHTATIBHOM KOMHATE, B KOTOPOH pacroiarajiuch KjeTka
JUIS1 )KUBOTHOTO U 4 WACHTHYHBIE KOPMYILKH, IPUKPBITHIC
UACHTUYHBIMU IUpMami (puc. 1).

6.6m
Ox O«
&l omee
NE1 NQZ 'UK
WEY
S &
LR |
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N23 ~Noht Ok
' A6 c3

Puc. 1. Cxemamuueckoe uzobpagicenue sKcnepumenmas-
HOU KOMHAMbl, 8 KOMOPOU BEIUCH ONbIMbL NO NPIMOMY
eapuanmy omcpouennou peakyuu. C. 3. — cmon, 3a Ko-
MOpPbIM HAX00UMCsL dKcnepumenmamop. /le. — oeepeb.
LI — wupmvl 0151 NPUKPLIMUS. KOPMYWEK U CMOLA IKC-
nepumenmamopa. Ok. — okna. K. — knemka, ¢ Komopyio
nomewaemcs scueomuoe. Cem. K. — OOIbUIASL NYCMASL
cemuamas knemka. k. — wxag. K. — kopmywru coom-
8EMCMBYIOUUX HOMEPOS

B KIIETKY NOMCIIAJIN MOJONBITHOC JKXUBOTHOC,; NIEPEAHAA
JIBepIia KJIESTKH MPECTaBIIsIa COOO0H MPOBOIOYHYIO CETKY,
MO3BOJISIOIIYI0 €My CBOOOTHO 0003peBaTh BCIO IKCIEPH-
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MEHTAJIbHYIO0 OOCTaHOBKY, B YaCTHOCTH, BCE 4 KOPMYIIKU
C MPUKPBIBAIOIIMMHU UX IIHPMaMU U PACIOJIOKECHHBIMU
B KOMHAaTe «BHEIIHUMHU OpUeHTHpamu» (ABa mkada,
Gonblas ceTyarasi KJIeTKa U 4eThbIpe aCCUMETPUYHO pac-
TIOJIOXKEHHBIX OKHA). JKHBOTHOMY, HAXOSAIIEMYCS B KJICTKE,
SKCIEPUMEHTATOP C PAacCTOSIHUA MpUMepHO B 1-1,5 meTpa
MOKa3bIBaJ MHUCKY ¢ MHIIEH (KycoueKk BapeHOro msca,
pasmepom okosio 1 ¢cM®) U Ha BHAY y HErO MoMemnian 3Ty
MPUMaHKY B COOTBETCTBYIOIIYIO KOPMYIIKY 3a OJHOW M3
YeThlpex MUpM. BeiGop Toi niam apyroit KOpMyLIKH, U3
HAJIMYHBIX YEThIPEX, paHIOMU3UPOBAJICA Ha MOCJIEI0Ba-
TEJIHBIX TPO0ax COIVIACHO Ta0IHIe CIIy4alHBIX YHCEeN
[4]. Ha atom niepBas ¢a3za tecta KOP («da3a Bocnpusitus
MIPUMaHKH 1 €€ MECTOHAXOKACHUS) 3aKaHUMBAJIaCh 1 Ha-
yrHa1ach BTopas ¢asa (pasza «orcpoukn»). B HauanbHOI
CTaJlnU TECTUPOBAHMS B KaueCTBE MHTEPBAJIOB OTCPOUKHU
HCIOJIB30BAJINCH CIIEAYIOINE UHTEPBAJbl BpeMeHH: 1,
5, 10 u 15 MuHyT, IpeabsBICHUE KOTOPHIX TakK K€ paH-
JIOMH3HPOBAJIOCh Ha MOCJIEAOBATEIbHBIX Mpolax TecTa.
ITo oxoHUaHMM TIEPHOAA OTCPOUKHU KUBOTHOE BBIITYCKAIN
u3 kietku ((asza «pearupoBaHHs») U IKCHEPUMEHTATOD
CJIIMJI 32 XapaKTepoM ero mobexku. Eciu sxuBoTHOE, 663
TIOMCKOBBIX JBHKCHUH, HAITPABIATIOCH HEMOCPEACTBEHHO K
KOPMYILKe-TIPIMaHKe TO, 000THYB MPUKPHIBAIOIIYIO U~
My MOJTy9ano U3 Hee MHUIILY, T0CJIe Yero )KMBOTHOE BO3Bpala-
1 B keTky. Ha aTom ofHa mpo6a tecra KOP 3akanunBanach
W MIPUCTYTIANM K CIIeyolei mpode. B feHs onbita mpoBo-
qun 20 TakuxX MOCHeA0BarelbHbIX Mpo0. TecTupoBaHue
KOP 1o ykazaHHO cxeMe MpoonKanoch JI0 TOCTHKEHHS
KPUTEpHUS TIPABIIBHOTO BBIMOJIHEHHUS TECTa, YTO COCTOSIIO
B CIIE/IyIoIIeM: BBIIONHSE 20 OCIIeI0BaTeNbHBIX TPO0, KN-
BOTHOE JIOJDKHO OBLIO JOMyCTHTh He OoJtee 4 ommbok (80%
KpUTEpHUil IPaBUIILHOTO BHINOJIHEHUS TecTa). ITocne 3toro,
Ha TeX K€ JKUBOTHBIX, B TOU JKE CAMOM 3KCIIEPUMEHTAIbHOU
KOMHATE U 10 TOH 7K€ OIIMCAaHHOW METOAUKE ITPEATIPUHUMAIIN
TECTUPOBAHHUE C OoJiee AMUTETbHBIMU OTCpoukaMu — B 30 u
60 muHYT. Bece ocranbHbIe mapaMeTphbl TECTUPOBAHHS OCTa-
BJIMCh UACHTUYHBIMHU ONTHUCAHHBIM BBIIIIE.

2. Henpsimou memoo KOP

Ilepen HauanoM TECTUPOBAHUS MO ITOMY METOMY y JKHU-
BOTHBIX TIPE/IBAPUTEIIBHO BHIPAOATHIBAIN YCIOBHOPE)-
JICKTOPHYIO IUCKPUMUHAIINIO 3PUTEIIBHBIX CTUMYJIOB TaK,
4TOOBI OJIMH 3PUTENBHBINA CTUMYJ YKa3bIBaJl HA HAJTUUUC
MUIIM B KaKOH-IMOO OFHOI KOpMyIIKe (U3 HAJUYHBIX B
SKCIEPUMEHTATBHOM CUTyalluy YeThIpex), a BTOPOil - Ha
HaJM4Yre THUIIK BO BTOPOil (pHc. 2).

Y KMBOTHOTO Npe/BapUTEIBHO BHIPA0ATHIBAIACH YCIOB-
HopedJuIeKTOpHAas 3pUTENbHAsl AUCKPUMHUHALINS THIA —
MOSIBJICHHE Ha JKpaHe KBajpara — 1mo0exKa >KHBOTHOTO
K KopmyIke Ne 1; mosiBjieHHe Ha dKpaHe TPEyroJbHUKA
— no0erkKa KHUBOTHOTO K Kopmyike No2. B cirydae kop-
PEKTHOTO BBITIOJIHEHUSI TAHHOTO YCJIOBHUS YCIIOBHOpPE(IIeK-
TOPHBIE TIOOEXKKH TOIKPEIUISIOTCS. B poTHBHOM ciiydae
MOJIKPETNICHUE HE JIaeTCsl, BCICICTBUE YEro MOOCKKH
YTHETAIOTCS.
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Puc. 2. Cxemamuueckoe uzobpasicenue sxcnepumeHmanb-
HOU KOMHAmMbl, 8 KOMOPOU NPOBOOUIOCH MEeCMUPOBAHUE
OMCPOUEHHOU peaKyuu no HenpsamMomy eapuanmy. Bce
0603Hauenusi me Jkce, YMo U K noonucsim 6 puc. 1, 3a uc-
Kaouenuem creoyiouux: Ila —npoexyuonnwlii annapam. Ix
— 9KPaH, Ha KOMOPbLIL NPOEYUPYIOMCst OUCKPUMUHUPYeMble
3pumenvHble CMUMyJibl — Keaopam Ha 6erom gone (A) u
mpey2onbHuK Ha 6erom ¢one (B); nyHKkmupom noxkazam xo0
ayuet om Ila 0o Dk

[Tocie BbIpabOTKH yKazaHHOH quckpuMuHanuu 10 100%
KpUTEpHsl IPaBMWIBHOTO ee BhimogHeHus B 100 mocine-
JIOBaTEJIbHBIX Mpo0ax, NPUCTYNAIN K TECTUPOBAHUIO
cobctBenHo KOP.

B sToM ciydae onmHOuYHas poOa TecTa 3aKiovanach B
CJIEJTYIOIIEM: HaXO/ISIIIEMYCSI B KJIETKE )XHBOTHOMY MPEb-
SIBJISUIM TOT WU WUHOW 3pUTEIIbHBIA YCIIOBHBI CUI'HAJ
Ha 5 cek, Mocjie 4ero HauMHajIach OTCPOYKA; )KUBOTHOE
OTITYCKAJIN U3 KJIICTKU JIMIIb 110 OKOHYaHWU UHTEPBajia OT-
CPOUKH U CIICIUIIN 3a ero MOoOSKKOU. Peaknus cunraiach
HpaBHHLHOﬁ, €CJIM )KUBOTHOC IO OKOHYAHUH OTCPOYKH
npsiMo, 6e3 KosieOaHui, HAITPABISUIOCH K paHee (70 Hayasia
OTCPOYKH) TPOCUTHATU3UPOBAHHON KOPMYIIIKE, OTKYy/1a 1
TMOJTy4ajio KOpM. B 3ToM TecTe NpruMeHsIINCh MMEHHO T€ JKe
MHTEPBAJIbI OTCPOUKH B TOH JKe ITOCIIEI0BATENEHOCTH, YTO
U B IIPEIBIIYILEM; TEM K€ CAMBIM OCTaBaJICs U KPUTEPU
IMPaBUJIbHOTO BBITIOJHCHHUSA TCCTA.

Pe3yabrarhl u nx o0cy:kaenue. [lonyueHHble faHHbIE (Te-
CTHPOBAHUE 0 MPAMOMY U HempsiMoMy BapuanTam KOP)
npescTapieHsl B Tadnune 1. Craructnyeckas oopaboTka
JTAaHHBIX IEMOHCTPHPYET CIEeIyIoIee: MeKAy pe3yabrara-
MU OIBITOB 110 NMpsIMOMY M HempsiMoMy Bapuantam KOP
HET CTaTMCTUYECKH 3HAYMMOTo pa3nuuus (Tect MaHHa-
Yutuu: P=0,557, nByctoponnuii) [3] mpu TeCTUPOBAHUU
HMHTEPBAJIOB OTCPOUKH 710 |5 MUH. BKIIOYUTENBHO.

Tabnuya 1. Konuuecmeo owub6ok, 0onyujeHnvix 00 00CMUNICCHUA KpUmMepust 6bINOIHEHUs. MeCMUPOBAHUs
no npamomy u wenpamomy eapuarnmam KOP ons unmepseana omcpouxu 6 10 munym

KusotHble IIpsamoii KOP Henpsamoii KOP CrarueTud. 3HAYNMOCTD PA3JIHYHSA
Komka Ne 1 33 29 U=8, m=n=4,

Komka Ne 2 36 35 p=0,557, He 3HAUUMO

Komrka Ne 3 42 47

Komka Ne 4 38 40

B tabnune | nug xaxaod MHAWBUAYAJbHON KOIIKH
MPEICTABICHO KOIMYECTBO OIIMOOK, JOMYLICHHBIX 10
JIOCTIDKEHHUSI KpUTEpUs BhINOJIHEHUs (He Oosee 4 omiu-
6ok B Onoke u3 20 npo0) Ha MPOTSHKEHUH TECTUPOBAHUS
JKUBOTHOTO 110 ipssiMoMy Bapuanty KOP («mpsimoit KOPy)
u 1o HenpssMoMy BapuanTy KOP («uenpsmoit KOP») nis
uHTepBasna oTcpouku 10 muHyT. OmMOKHU, TOMyIIeHHbIE
IPU BBIMOJTHEHUM KPUTEPUHHBIX NMPoO, HE 3aCUUTHIBA-
nuck. B kpaiiHeM mpaBoM cTOnOIE TaOIMIBI TPUBECHA
CTATUCTUYECKAsl 3HAYUMOCTh PA3JIMUUs MEXKAY IBYMS
CUTYyaIlMsIMH TECTUPOBAHUS MO HEMapaMeTPUUECKOMY

kpureputo Manna — Yutau [3]. Crarucruueckas oOpa-
60TKa 3THX AaHHBIX JEMOHCTPUPYET CIEAYIOIIee: MEXKIY
pe3yNbTaTaMH OTIBITOB 110 IPSIMOMY U HETIPSIMOMY BapHaH-
tam KOP HeT CcTaTHCTHYECKH 3HAYUMOTO Pa3iInyus (TeCT
ManHa-YuTHH, ABYCTOPOHHHUN) [3] mpH TeCTUPOBAaHUU
HMHTEPBAJIOB OTCPOUKU N0 15 MUH. BKIIOYUTENBbHO. Tem
HE MEHee, I0CTaTOYHO CHJIBHOE pa3inyie B JaHHBIX, MO-
JyYEHHBIX B PE3yJbTaTe MUCIOJIb30BAHUSA JBYX METONOB
tectupoBanus KOP, nosBnseTcs npu MCHOIb30BaHUU
JUIMTEJIBHBIX OTCPOUEK MOPsiKa OJJHOTO Yaca 1 OoJee, uTo
MPOJEMOHCTPUPOBAHO B Tabuiie 2.

Tabnuya 2. Konuuecmso omubok, 00NyueHHbIX 00 00CHUICEHUS KPUMEPUsl GbINOTHEHUs MeCMUpOBaHus
no npsmomy u nenpamomy sapuanmam KOP ona unmepsana omcpouxku 6 60 murnym

KupotHble IIpsamoii KOP Henpsamoii KOP CraTncTu4. 3HAYMMOCTD Pa3JIH4ns
Komka Ne 1 48 100* U=0, m=n=4,

Kommka Ne 2 46 100* p=0,014, 3Haunmo

Korka Ne 3 57 100*

Kormka Ne 4 62 100*

* - Konuuecmeo ()Ol’lyu;eHHblx OWM6OK, nocijiie Komopoco mecmupoeanie H#Cusomnoco npekpauidiloco
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B Tabnuue 2 npeacTaBieHO KOJIMYECTBO OMIMOOK IS
KaKJOW MHIMBUYaJbHOU KOILIKH, JOIYLIEHHBIX 1O J0-
CTIDKCHUSI KpUTEpHs BbINOIHEeHUs (He Oosee 4 ommubdok
B Osioke u3 20 npo0) Ha MPOTSHKEHUH TECTHPOBAHUS KHU-
BOTHOTO 10 npssMoMy Bapuanty KOP («npsmoit KOP») u
o HempsMoMy BapuaHty KOP («uempsimoit KOP») nns
nHTepBasa oTcpouku 60 MUHYT. B kpaiiHem npaBom cToJI-
Ovke TaOJMUIIBI NPHUBEACHA CTAaTHCTHYECKAs 3HAYUMOCTb
pa3IMuus MEXKIY IBYMS CHUTyallUsMH TECTHPOBAHUS IO
HemapamMeTpuueckoMy Kpurepuio Manna — Yurtau [3].

Ha namr B3miaa, 3T0 pa3nuyne yKa3bIBaeT, YTO MPHU OT-
HOCHUTEJIBHO KPAaTKUX MHTEpBaJiaX OTCPOUKM (MOpsaKa
15-20 MuHyT), KaKk IpAMOH, Tak U HenIpsiMoii metozs! KOP
BBIBJISIIOT HAJIMYHE Y SKCIEPUMEHTAIBHBIX KHUBOTHBIX
¢a3pl kparkoBpeMeHHOH maMaTtu. C Apyrod CTOPOHBI,
IIPU TECTUPOBAHUM JKUBOTHBIX 110 MeToay mpsimoir KOP
oOHapyxuBaeTcst ¥ (aza IOJTOBPEMCHHON MaMsTH, HE
BBISABJISIONIASICS MPU MX TECTUPOBAHUM IO HENPSIMOMY
BapuanTy KOP. IIpuuuna sToro o6¢cTosTENHCTBA, 110 BCEH
BEPOATHOCTH, COCTOUT B CIEAYIOIIEM: Mepes TeCTUPO-
BanueM KOP mo HempsiMoMy BapHaHTy y >KHBOTHBIX
npeaBapuTeNnbHo BbipabarbiBaeTcs npouHas (100%)
ycioBHOpedekTopHas tuckpuMuHaiyst. [locie gero, kak
H3BECTHO, TPUTOPMAKUBAIOTCS BCE MEKCUTHAJIBHBIC PEaK-
LIUU, IPOBOLIUPYEMBIE OKPY>KAIOLLEH IKCIIEPUMEHTAIIbHOU
ob6cTanoBKoit; mocnenusis, coracuo M.C. bepuramBumny, B
9TOM cilyyae MpuoOpeTaeT OTpUIaTeIbHOE YCTaHOBOYHOE
neiictue [1], 4To, Ha HAII B3I, U «OJIOKHPYET» BOC-
MIPOU3BEICHUE CIIEIOB U3 «XPAHWIMID) JOITOBPEMEHHOMN
namaty. C apyroi CTOPOHBI, TPU TECTUPOBAHUH )KUBOTHBIX
o npsmMomy Metony KOP, BHemIHss sKCTIepUMEHTaIbHAS
00CTaHOBKa HE MOJBEPraeTcsi Noj00HOMY HEraTHBHOMY
BO3/ICHCTBHIO, YTO, TO-BUAMMOMY, ¥ IIPUBOIUT K BO3MOXK-
HOCTH ITPOSIBJICHUS Y TIOJIOITBITHBIX )KUBOTHBIX HX CIIOCO0-
HOCTH K «penpoiyKTHBHOI namsiti» (“cue controlled recall
memory”’) [10,11] u o npomecTBun Gosiee JUIUTETBHBIX
MIPOMEKYTKOB BpEeMEHHU (MOpsaKa MHOTHX dacoB) [2].
[Ipu TecTHpOBaHUU K€ KOIIEK Ha 3a/Jadyax 3pUTEIBHOrO
y3HaBaHHsI 00BEKTOB M MX MECTOHAXOXkIeHus (“recognition
memory”’), OOIICIPUHATHIX B IKCIICPUMCHTAILHON HEHl-
POTICUXOJIOTHH, KPUTEPHUl TPABUIIBHOTO BHITIOIHEHUS CO-
OTBETCTBYIONTINX TeCTOB (80% MPaBUILHOTO BHITOTHEHHUS
B 20 mocnenoBaTeabHbIX MPOOAX) TOCTUTAIICS JHIIb TIPU
OTCpOUKax He MpeBbimaromux 15-20 munyT [5-8].
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SUMMARY

TWO POSSIBLE MODES OF MEMORY TRACE
REPRODUCTION

Natishvili T., Bagashvili T., Andronikashvili G., Chipa-
shvili S., Kvernadze G.

Laboratory for Experimental Neurology, Research Center
for Life Sciences, Thilisi, Georgia

The current study tested spatial memory in 8 adult domestic
cats using a spatial delayed response (“DR’’) memory task.
Two existing different variants of that task were used by
us in 8 adult domestic cats. One group of 4 cats was tested
in the direct variant (“DDR”), while other group of 4 cats
was trained to perform indirect variant (“IDDR”). DDR
was based on the visual perception of baited food wells
located in different places of large room which was rich of
distal landmarks; testing of DDR proceeded initially with
short delay intervals (minutes) followed after attainment
of correct performance criterion (80% of correct responses
during two consecutive days, each encompassing 20 trials
of DDR), by long delays including one hour. In parallel
other four cats were tested in NDDR situation. In that case
before memory testing in cats was established quite strong
(100% correct) visual discrimination of two different visual
stimuli of the “go left — go right” type. Afterwards actual
testing of IDDR was issued just with the same program
of different delay presentations as was used in preceding
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DDR situation. Results obtained convinced us, that results
of two different methods of DR testing might be explained
by different modes of trace retrieval (reproduction) from the
visuospatial memory stores —one working in DDR is based
on the “cue recall” aided by distal landmarks, presented
in DDR situations, and the other working in NDDR based
on the “cue recognition” aided by visual discrimination of
visual conditioned stimuli.

Key words: delayed response, visuospatial memory, vi-
sual discrimination, distal landmarks, trace retrieval, trace
reproduction.

PE3IOME

JABA BO3MOXHBIX CITOCOBA BOCITPOU3BE-
JEHUSA CIEJA ITAMATHU

HarumBuau T.A., Baramsuin T.I., Auaponnkamsu-
gu [LT., Yunamsuau C.A., KBepnanse I.I.

Llenmp no usyyenuio HayK o HCusHu, 1a060PaAmMopusl IKc-
nepumenmanvhou negponozuu, Tounucu, I pysus

W3yuena nmpocTpaHCTBEHHAs MaMSATh y § B3POCIIBIX JOMAIII-
HHX KOIIIEK ITyTeM TeCTUPOBAHUS Y HUX TPOCTPAHCTBEHHOI
orcpoueHHol peakimu (OP). Onna rpynma xomek (n=4)
TECTHUPOBAJACh MO MPSIMOMY BapHaHTY OTCPOYCHHOMH
peakiuu (ITOP), apyras rpynna (n=4) - mo HenpsMOMYy
BapuaHTy oTcpodeHHoi peakuuu (HOP). Bapuant I1OP
OCHOBBIBAJICS Ha 3pUTEIHHOM BOCTIPHSTHN IPUMaHEHHOM
KOPMYIIKH, PAacloNIOKEHHON Cpeiu APYTHX B PasHBIX
MecTax OOJBLION KOMHAThl, OOraTol JUCTAILHBIMU OpH-
EHTHpaMHU; BHAYaJIC HCIIONb30BAINCH KOPOTKHUE OTCPOUKHI
(MMHYTSHI), IO AOCTHIKEHUM KPUTEPHsI MPABUIBHOTO BbI-
MOJTHEHUS MEePEeXOIN K TeCTUPOBAHUIO JJIUTENbHBIX,
BKJIIOYAsi OJHOYACOBYI0 OTCcpouKy. [lapainensHo, rpymnmna
JIpyrux 4 xomek Tectupoanachk nmo Bapuanty HOP. B
9TOM ciyyae nepes TectupoBanuem HOP y komiek mpen-
BapuTEIbHO BbipabarsiBaiu 100% 3pUTeNbHYO TUCKPUMH-
HAIIMIO TUIA UM HAIPaBO — UAM HAJIEBO» JBYX Pa3HBIX
3pUTENBHBIX CTUMYIOB. [loce yero komiek TecTupoBain
no HOP Ha 3Tu cTuMynbl 10 TOH ke caMoil MporpaMmMe
NpebIBICHUS Pa3HBbIX OTCPOUEK, KOTOPasi UCIOJIb30BANACh
B Tecte [IOP. [lony4yeHHbIe JaHHBIC TOKA3aJIH, YTO pa3HbIe
pe3ynbTaThl AByX METO10B TecTUupoBaHust OP MOryT OBITH
OOBSICHEHBI PA3IMYHBIMH CIIOCOOAMH BOCIIPOU3BE/ICHHS
clefia U3 XpaHWJIHI 3pUTEIbHO-IIPOCTPAHCTBEHHOHN Ma-
matu. [Tocpenctsom merona ITOP ocymectBnsercs Boc-
CTAHOBJICHHUE CJIE/Ia C TOMOIIBIO AUCTATIBHBIX OPUEHTHUPOB,
Toraa kak o metony HOP nmpoucxonuTt BoccTaHOBICHHE
cllefia, OCHOBAaHHOE Ha YYaCTBYIOUIMX B JUCKPUMHHAILIUI
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3pUTENIBHBIX YCIOBHBIX cTUMyJaax. [Ipu atom camu atu
YCIIOBHBIC CTHUMYJIbI MOT'YT HE MMETh HHYEro OOIIEero ¢
PEeNpOyIUPYEMBIMU CIIEIAMH.
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BJIMSHUE CYBXPOHUYECKON HHTOKCUKAIIUU XJIOPUCTBIM MAPTAHIIEM
HA TPEBOKHOCTb 1 HYBCTBO CTPAXA MOJIOABIX KPbIC

Ulaspumsuim U.JL., 'Bukamsum T.3., 2lllykaxuaze A.A., *Camukyamsuiau K.I., 2[llaBaakanze O.H.

Unemumym ¢puzuonoauu um. M.C. Bepumaweunu, Tounucu,
?Tounuccxuil 20cyoapcmeeniviil Meouyunckuil ynusepcumem, I pysus

Mapranerr (Mn) siBrsieTcst HSOOXOIMMBIM MUKPOIEMEHTOM JTST
BCEX JKMBBIX OpraHu3MoB. Kak npaBuio, opraHusm pejiKko UCTIbl-
TBIBAET HEJIOCTATOK B MAPraHIIe, TaK KaK €ro COAepKar MOYTH
BCE IMHIIICBBIC TIPOMYKTHL. OHAKO, H30BITOK MapraHIla 4acTo
BBbI3BIBAET XPOHMYECKHE, a MHOIZIA U OCTPble MHTOKCHKALIIY,
B PE3YIIBTATE YETO PA3BUBAIOTCS HEOOPATHMBIC MTOBPSIKICHHS
LIEHTpaJIbHOM HEPBHOM cHCTEMBL. IHTOKCHKAIS TIOIIOBO3PENBIX
OpraHM3MOB COCIMHCHISIMU MapraHIIa BIICYET 38 OO0 HEBPO-
JIOTMMECKHE HApYILIEHHs1, CXOXKHE C CUMITTOMAMH TAPKHMHCOHM3-
Ma [5,6,8,10,11], 9To yka3pIBacT Ha aKTYaILHOCTH IPOOICMBI
BBI3BAHHOTO MapraHLIEM HEPOTOKCHKO3a. DKCIIEPUMEHTAITbHBIE
MOJIENTA MApraHIeBOM MHTOKCUKALN UCTIONB3YIOTCSI HE TOJIBKO
JUISL U3y4YEHMs] TTOBEACHYECKHX, KIETOUHBIX U MOJIEKYIISIPHBIX
MEXaHW3MOB MAHTAHW3Ma, HO U JUIS1 BBIICHEHUS! [TAaTOMEHHBIX
MexaHu3MOB Oorne3Hu [TapkUHCOHA M TIOMCKA HOBBIX ITyTeH
JICUCHHMS 3TOTO 3a00JICBAHUIS.

OHHI/IM U3 3HAYUMBIX aCIICKTOB HpO6J’IeMBI MapraHygeBoro
HeﬁpOTOKCHKO3a SIBJISICTCS. BBISICHCHUE BIIMSIHUS M30BITKA
HNOHOB MapraHiia Ha SMOIHMOHAJIBbHOC COCTOSIHUC PA3BU-
BaroLICTOCA Oprann3ma, B 4aCTHOCTH, Ha YPOBCHb TPEBOXK-
HOCTH M YyBCTBO CTpaxa.

PesympTaThl MpOBEACHHBIX HAMU IKCIIEPHUMEHTOB B J1a00-
paropuu (YHKIHOHATBHOU Helipoanatomun MHCTHTYTA
¢msnonornn uM. M.C. BepuramBmim cBUAETEIbCTBYIOT,
YTO MPH UHTOKCUKALMU MapraHlleM UMEEeT MECTO Hapy-
LIEHHE HYMOLMOHAIEHOTO COCTOSHUS ITOJIOBO3PEIBIX KPBIC
[2,12,13]. TectupoBaHHEM KMBOTHBIX B MHOTOXO/1I0BOM JIa-
OMpPHHTE YCTAKATHOTO THUIIA YCTAHOBIICHO, YTO KPATKOBpE-
MEHHAasl MHTOKCUKALIKS TTOJIOBO3PEIBIX KPBIC Pa3IMUHbIMU
JI03aMU XJIOPH/Ia MapraHIia (eKEeIHEBHO, B TCUCHHIE OJJTHOTO
Mecsila ¢ NepBO MOpIMEN MUILIH 1aBaJId MnC12-4H20) OKa-
3bIBAET CYLIECTBEHHOE BIMSIHAE Ha UX TIOBE/ICHUE, ITPOLIECC
00y4YCHHUS U aMSTH. YCTAaHOBIICHO, YTO CyOXpOHUYECKAs
WHTOKCHKAIUS XJIOPHUCTHIM MapraHieM B o3¢ SOMr/kr
MPUBOJUT K IMOJHOMY HapYIICHHUIO IMpoIecca O0yIeHHUs
B MHOTOXOJIOBOM 3CTaKaJHOM JIaOMpHHTE. B wacTHOCTH,
4acTh KUBOTHBIX HE MOKHJIATa CTAPTOBYIO Iardopmy, a
OCTaJbHbIE, IPOXOJII HEKOTOPOE PACCTOSIHUE, BO3Bpalla-
muchk 00patHOo. KpoMme TOro, rHCTONIOTHYCCKUME HCCIIC-
JIOBaHUSIMHU YCTaHOBJIEHO, YTO MHTOKCHKALIMSI MapraHiieMm
BBI3BIBACT TNIMO3 B 00Opa30BaHUSX IKCTPAMHPAMHUIHON
CHCTEMBI ¥ OMOIIMOTECHHBIX CTPYKTYpax (B sapax cenryma
U TIPIIIKAIIEM sIIpe) TOIIOBHOTO Mo3ra [2,12,13].

HCHL}O HCCICAOBAHUA SIBUJIOCH ONPEACICHUC BIWAHUA
CY6Xp0HPI‘l€CKOI>'I HWHTOKCHUKAIWH XJIOPUCTBIM MapraHueM
Ha TPCBOXKXHOCTb U YyBCTBO CTpaxXa Y MOJOAbIX KPBIC.
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Marepunan u MeToabl. M3yyanocs noBeeHUE B «OTKPHI-
TOM TI0JIe» M MPUIIOAHATOM KPECTOOOPa3HOM JIaOUpPHHTE
TpPEX IPYIII MOJIOZIBIX CAMIIOB KPBIC MO 8 0co0el B Kay10H.
30-1HEeBHBIM MOJIOJBIM KpbICAaM OOEHX I'pYyMI B TEUEHUE
Mecsila JJIsl IUThs aBaJid BOAY, B KOTOPOH ObLT PacTBO-
pen xnopucteiit Mapranen MnCl4H,O B nose 1 mr/mi — I
rpynma; 10 mr/mi - 1 rpynma; 11 rpynmy cocraBuim 8 un-
TaKTHBIX )KMBOTHBIX. B TeueHne sKcriepuMeHTa JKHBOTHBIE
HaXOJIWJIUCH B YCJIOBUSX €CTECTBEHHOTIO OCBEIIICHUS; BOAY
U THITY AaBajd B HEOrPAaHUYCHHOM KOJIMYECTBE.

[Tepen HauanoM W Ha BTOPOH JCHB MOCIEC OKOHUYAHHS
nmpueMa Mapratia npoBOJAUJIUChE TCCTUPOBAHHUA B «OT-
KPBITOM T10JI€» M MIPUIIOIHSATOM KPecTo0Opa3HOM Jiabu-
punrte [7,14].

«OTKpBITOE TMOJie» MPeACTaBIgeT co00i KpyTiyio
kamepy nuametrpoMm 80 cMm u BbIcOTON cTeHKH 30 cMm.
JIHO xaMephl pa3/eieHo B3auUMOIapajeJIbHBIMU U
NepHeHANKYIApHbIMU JUHUAMHU (20x20 cM), B MecTax
nepecevdeHus JIMHUNH HaxXoJsATCss HeOONbIINEe BHIEMKH
(Hopkwm). Ilpu 5-MUHYTHOM TECTHPOBAHHUM ONpeaeis-
nuck: 1) ropusoHTaNbHAs NBUTATENbHAsT aKTUBHOCTD
(umciio mepecevyeHHbIX JKUBOTHBIMH JIMHUMN); 2) 4HCIO
BBIXOJIOB B I[CHTP «OTKPBITOTO MOJS»; 3) BepTUKAIbHASL
AKTUBHOCTH (YHCIJIO CTOEK Ha 3aJJHUX Jianax); 4) HOpKo-
BBIH peduiekc (YUCIo 3amisiIbIBAHUN B HOPKU Ha IOJTY
OTKPBITOTO T10JIs1); 5) YnCio PeKaIbHbIX OOIIOCOB.

[TpunoaHATHI KpecToOOpa3HbIK JTAOUPUHT COCTOMUT U3
YeThIpeX Kamep ATUHON 43 cM, COSTUHSIONINXCS MEXKITY
c000i1 mocpecTBOM IIEHTPaIbHOM KaMepsbl. J[Be MpoTHBO-
I10JIOJKHBIE KAMEPBI 3aKPBIThI C TOPLIOB CTEHKOM, BEICOTOU
B 30 cM, a iBe ApyrUe - OTKPHITHL. JIaOUPUHT yCTaHOBICH
Ha BbIcOTe 50 CM OT MoJyia 3KCIEePUMEHTATIBHON KOMHATHI.
B nagane TecTupoBaHUs )KUBOTHBIX [TOMEIIATH B CBETION
LEHTPaJIbHOU KaMepe JIAOMPUHTA U B TEYCHUE 5 MUH. pe-
TUCTPUPOBAIH: 1) MPOIOIKUTETLHOCTh HAXOXKICHUS KU~
BOTHOTO B IIEHTPAJIbHOM, 3aKPBITHIX M OTKPBITHIX KAMEpax
naOupUHTA; 2) YUCIIO BBITABIBAHUN U3 3aKPHITHIX KaMep;
3) yKMCII0 CTOEK Ha 3a/IHUX JIaMax, 4) YMCI0 3aryIsIbIBaHU I
U3 OTKPBITBIX B 3aKPBIThIE KaMEPHI.

CTaTUCTUUYECKUH aHalNU3 MOJYYEHHBIX NAaHHBIX MPO-
BOAMIM C MOMOIIBIO MPOrPaMMHOIO MakeTa aHajlu3a
nepemeHHbIX (ANOVA). Pe3ynbrarsl nmoiyyand B BUIE
CPCIHMX 3HAUCHUU M UX CTaHHApTHHIX omubok. Cra-
THUCTUUYECKYI0 3HAYUMOCTh Pa3JIMYUi OMpeNesiin 1o
t-xputeputo CTbIOICHTA.
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PesyabTarhl U ux 06cy:xkaeHue. CormacHo noayuyeHHbIM
HaMH JaHHBIM TPU TECTUPOBAHUU B «OTKPHITOM IOJIE»
YHCIIO MEPEeCEUEHHBIX JTMHUNA KOHTPOJIBHBIMHU JKUBOTHBI-
MU IIPU BTOPOM TECTHPOBAHUM IO CPABHEHHIO C NEPBBIM
YMEHBIIWIOCH Mpuonu3utenbio Ha 58% (p<0,01), B TO
BpeMsl KaK y JKUBOTHBIX II€PBOM M BTOPOM I'pyIIl 3TU IIO-
KazaTenu He M3MEHWIHCh (puc. 1). Uncno BepTHKaIBHBIX
CTOEK Y KOHTPOJIBHBIX ’KUBOTHBIX ITPU BTOPOM TECTUPOBAHUH
yMeHbImmnock Ha 74% (p<0,01), a B rpynmax >KMBOTHBIX,
Harpy’>kKeHHBIX MapraHlieM, Pe3yJIbTaTsl IEPBOTO U BTOPOTO
TECTUPOBAHUN HE OTIMYAINUCh. CliefyeT OTMETUTb, YTO 3TU
MOKa3aTes ! [0 UTOTaM MEePBOTO TECTUPOBAHKS BO BCEX TPEX
TpyHInax CTaTUCTUYECKH HE OLTHYaHch (puc. | u 2).
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Puc. [ Brusnue UHMOKCUKayuu XJiopucnvim mapeanyem
HA 2OpU30HMANIbHYI0 MOMOPHYIO AKIMUBHOCMb KPblC. 1 —
nepeoe mecmuposeanue, 2— emopoe mecmupoeanue.
**_p<0.01; *- p<0.05
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Puc. 2. Bausnue unmoxcuxayuu Xiopucmoim Mapeanyem
Ha 4UCIO CMOeK HA 3a0HUX Janax (0603navenuss me ice,
umo Ha puc.1)

[To wToram mepBOro TECTUPOBAHUS YHCIO BHIXOJOB B
LEHTP «OTKPBITOTO TIOJISD BO BCEX IPYINax KMBOTHBIX
OTIIMYIUCh, XOTSl OTJINYMS HE OBUIM CTATUCTHUECKH J0-
cToBepHBIMU. [IpH 3TOM, CTaTUCTHYECKH TOCTOBEPHO HE
OTJIMYANINCH PE3YJIBTAThI IEPBOTO U BTOPOTO TECTUPOBAHUI
KOHTPOJIBHOMN IPYTIITBI MOTOABIX KpbIC. OJHAKO, Y 5KMBOTHBIX,
KOTOPBIM JIaBaii Mapraser| B 1o3e 1 1 10 Mr/mit, mpu BTopom
TECTUPOBAHUM YHCIIO BBIXOJIOB B LIEHTP YBEIHYHIIOCH B 2
(p<0,05) u 3 (p<0,05) pa3a, COOTBETCTBEHHO (pHC. 3).
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Puc. 3. Brusnue unmoxcukayuu Xa0pucmoim MapeanHyem
Ha Nokazameinb 6bIX0008 8 YEHMP «OMKPLINO20 N0
(0obo3nauenus me snce, umo Ha puc. 1)

[Toxkazatenp HOpKOBOTO pedriekca B KOHTPOJIBHOM TpyTIe
JKUBOTHBIX TIPH BTOPOM TecTupoBanuu (2,5+1,2) craru-
cTrdecknit 1octoBepHO (p<0,05) yMEHBIIWICS IO CpaB-
HEHUIO C pe3ylIbTaToM IIepBOro TecTupoBanus (6,4+1,3), a
B IpyMIax Harpy>KeHHBIX Pa3JIMYHBIMU J03aMH MapraHia
MEKTy MEPBBIM U BTOPBIM TECTUPOBAHUSMH Pa3INuUil HE
Halbmonanock. Pe3ynsrarsl HOpKOBOTO peduiekca Ipy epBoM
TECTHPOBAHUH BO BCEX TPEX IPyIIax ObUTH CXOKH (puc. 4).
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Puc. 4. Bausnue unmoxcukayuu Xa0pucmoim mMapeanyem
Ha noxasamenb HOPKOB02o pegiexca (0603HaueHUs me
arce, ymo Ha puc. 1)

ITo xormaecTBy (heKaTbHBIX OOFOCOB, HU IPH TIEPBOM, HH TTPH
BTOPOM TECTUPOBAHUU HUKAKUX TEHASHIMI K N3MEHEHHUIO HU
B OJTHOH TpyTIIIE ’KUBOTHBIX HE OTMEUYEHO (pHC. 5).
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Puc. 5. Bausnue unmoxcukayuu Xa10pucmoim mapanyem
Ha YUCo eKanbHuix O0N0C08 (0003HAUeHUs me Jice, Yo
Ha puc. 1)
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BonpmmHCTBO MccnenoBaTeneil CYUTaEeT, UTO MpU TECTHU-
POBaHUHU B «OTKPBITOM IOJIE» MMOKA3ATENH M1EPECCUEHHBIX
JIMHUW U CTOEK Ha 3aJHMUX JanaxX OTPakarT YpPOBEHb
MOTOPHOM 1 OPUEHTUPOBOYHO-UCCIIEIOBATENbCKON aKTHUB-
HoctH [1,3,7,9]. Ilo HammM 1aHHBIM, TOKA3aTeNb MOTOP-
HOM U OPUEHTUPOBOYHO-UCCIIEI0BATENBCKOW aKTUBHOCTH
JIBYyXMECSYHBIX KOHTPOJIbHBIX KpPBIC, 10 CPABHEHUIO C
OIHOMECSIYHBIMU, YMEHBIIIAIOTCS, YTO CBUAECTEIILCTBYET O
pocTe y HUX C BO3pacTOM TPEBOXKHOCTH, U KaK CJIE/ICTBHE
YyBCTBa cTpaxa. B rpynmnax >KMBOTHBIX, MMOJy4YaBIIUX
Maprasell, Takoe sBJICHUC He HaOmomanock. Vcxoas u3
BBIIIEU3JI0KEHHOT0, CJIEYET N0JIararh, YTO0 KpaTKOBPEMEH-
Hasi THTOKCUKAIMSl MapraHIleM CTUMYJIUPYET MOTOPHYIO U
OPUEHTUPOBOYHO-UCCIEAOBATENbCKYIO aKTUBHOCTbD.

B «OTKpBITOM 110J1€)» YHUCII0 IEPECEUCHHBIX JIMHUHI U 4acToO-
Ta BBIXO/IOB B LIEHTP 00OPaTHO-IIPONIOPLUOHAIILHBI YPOBHIO
cTpaxa u OecriokoiictBa. To ke camoe ciielyeT OTMETUTh
U B OTHOUICHHU BEPTHUKAJIBHBIX CTOCK M HOPKOBOM ped-
nekce. CienyeT Takke OTMETHUTh, YTO YeM OOJIbIIIe YHCII0
(bexanbHBIX OOJIOCOB, TEM BBIIIE SMOLMOHAIILHAS HATIPSI-
YKEHHOCTb KMBOTHBIX, & 10 YHCITYy (heKaIbHBIX OOJIOCOB
cienyeT IpeIoIararb, YTo HU YBEJIMUYEHUE BO3PACTa, HU
CcyOXpoHHUYECKas MHTOKCHKAIIMS MapraHiieM He BIUSIOT
Ha 3MOIIMOHAJIBHBIIN CTAaTyC MOJIOABIX KpbIC. OHAKO, P
MoKasaresielf yKa3bIBaeT, YTO KPaTKOBPEMEHHAs HHTOKCH-

MEJTUIIMHCKUE HOBOCTHU I'PY3HUU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

Kalus BbIICYKa3aHHBIMH J03aMU XJIOPHUCTOT'O MapraHia
BCJICT K NOHMWXKCHUTIO YPOBHA TPECBOKHOCTU U, TEM CaMbIM,
K CHM’KCHHTIO YPOBHS OCTOPOXKHOCTH U NNOABJICHUTIO YYBCTBa
crpaxa. [Tokazarenu n3MeHeHHH YKCa TepeCceueHHbIX
JIMHUH, BEPTUKAJILHBIX CTOEK U HOPKOBOTO peduiekca npu
Pa3HBIX J]03aX MapraHiia He OTIINYAOTCSI IPYT OT JIPYTa, T.e.
J103a3aBUCUMBIH 3D (EeKT He MMeeT MecTa. MckiroueHue co-
CTaBJIACT KOJIMYCCTBO BBIXOAOB B HEHTP - OTOT MMOKA3aTCIIb
NpH 703€ XJ0pUcToro mMapranna 10 Mr/mi cynecTBeHHO
MEHBIIIe, YeM TpH J103¢ 1 MI/MiL.

IIpu TecTHpoBaHMM KOHTPOJIBHON TPYMIIBI )KHBOTHBIX B
NPUMIOAHATOM KPECTOOOpa3HOM JaOUpUHTE OOHApYyKH-
JIOCh, YTO C YBEIWYCHHEM BO3pacTa CTaTUCTHYECKH J0-
CTOBEPHO YMEHBIIIACTCs BPEMsI, IPOBEACHHOE B 3aKPHITOI
KaMepe U COOTBETCTBEHHO yBEJIMUNBACTCS BPEeMs, IPOBE-
JICHHOE B IICHTPAJIBHOMN M OTKPBITHIX KamMepax (Tabiuia),
YTO C yYETOM COBPEMEHHBIX JaHHbIX [1,4] yka3piBaeT Ha
CHIYKEHHE YPOBHsI OECIOKOMCTBA U CTpaxa.

Bpewms, mpoBesieHHOE B CBETIBIX KaMepax *KHUBOTHBIMU
NIEpPBOM U BTOPOM I'PYIIL, IPU BTOPOM TE€CTUPOBAHUU CTa-
TUCTHYECKHU JOCTOBEPHO MPEBBIIIANO JaHHBIC MEPBOrO
TECTUPOBAHUSI, XOTsI, IPU 00EUX TECTUPOBAHMSIX BpEMS,
NPOBEICHHOE B IICHTPAILHON Kamepe JaOUpHHTa, HE OT-
JIMYAJIOCh IPYT OT Apyra (Tabnuia).

Tabnuya. Bpems (cek), npogedennoe Jcu8OMHbIMU 68 PATUYHBIX CEKYUSAX
NPUNOOHAMO20 KPecmooopasHo2o 1aoupunma

Puc. 6. Cyummapnoe rxonuuecmeo noxazamenet
OPUEHMUPOBOUHO-UCCIE008AMENbCKOU AKMUGHOCTNU U
IMOYUOHATILHOCTIU JICUBOMHBIX (CIMOUKU HA 3A0OHUX 1ANAX
+ 6b1210bI6ANUS U3 3AKPLIMO20 PYKABA + 3a2150b16AHUS
U3 OMKPLINMO20 8 3AKPLIMbIU PYKAG) NPU MECMUPOBAHUU
6 NPUROOHSIMOM KPeCmooOpazHom 1adupunme
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3aKpBITBIA PyKaB LIEHTP OTKPBITBINA PyKaB LEHTP+OTKPBITHIN pyKaB
I tect II rect I tect II rect I tect II rect I tect II rect
TI;%I; 257+17 594+24%* | 46,4+12.4 | 12,4+6,2* 3516 185+30%** 47420 233£24%%*
Mn 287+12 186+41* 3,6+£3.2 5.3+2.1 10+9 109+42* 13+12 114+41%*
1 Mr/mi
Mn 273+15 201438 13,0+£6,7 | 28,9+11,3 14+9 70+£39 27+15 98+38
10 mr/mi
**_ p<0,01; * p<0,05
20 [Ipu 5-MHHYTHOM TECTHPOBAHHH MOJOIBIX KPBIC KOH-
T TPOJBHOH TPYIIBI B KPECTOOOPa3HOM JTAOUPHUHTE KPBI-
» i CAT CyMMapHO€ YHCIIO TIOKa3aTeleil OpHeHTHPOBOYHO-
20 +— I HCCCIIeI0BATEIbCKOW aKTUBHOCTHU (BBITSABIBAHUS W3
5l *T* T 1 T 3aKpBITBIX KaMep, CTOWKH Ha 3aHUX Janax, 3arisibl-
I BaHUS M3 OTKPBITBHIX B 3aKPBIThIE KAMEPHI) TIPH BTOPOM
101 - TECTUPOBAHUM 3HAYUTEIBHO YCTYHAIO pe3yibTaraM
51| MEepBOTO TECTUPOBAHUSA. A B TpyNIax >KUBOTHBIX, IO-
. Jy4YaBIINX XJOPUCTHII MapraHel pe3yiIbTaThl ePBOrO
contpons 1 il ‘ - M BTOPOTO TECTUPOBAHHI CTATUCTHYECKH JOCTOBEPHO
102 12 12 HE OTIMYaIHCh (puc. 6).

CpaBHeHHE JIaHHBIX, MOJIYYCHHBIX NPU TECTUPOBAHUH
KOHTPOJIbHBIX W IOJIYYaBIIUX MapraHell XMBOTHBIX B
MPUITOAHITOM KPECTOOOpa3HOM JTa0OUPUHTE, ITO3BOJISIIOT
HpeIoJaraTh, YT0 y KOHTPOIbHBIX JKUBOTHBIX 110 MEPE
yBEJIMYEHHS BO3PACTa YMEHBIIAETCS YPOBEHb CTpaxa u
OecrokoicTBa, HO MPH ATOM YMEHBIIAETCS U YPOBEHb
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OPUEHTUPOBOYHO-UCCCIENOBATENBCKON aKTUBHOCTH.
YV XKUBOTHBIX IIPU KPAaTKOBPEMEHHOU HUHTOKCHUKALUU
MapraHuem, 110 CPaBHEHUIO »KMBOTHBIMU KOHTPOJBHOU
IpyINIIbl, MOHMWKEHHE YPOBHS OECIIOKOMCTBAa M CTpaxa
BBIPAXKEHO BecbMa €1ado0, OAHAKO 3HAYUTEIBHO MO-
BBIIIEHA UX OPUEHTUPOBOUYHO-HCCCIENOBATEIbCKAS
AKTUBHOCTb.

Hcxons U3 BBILIEH3IIOKEHHOTO, ¢ OOJBIION BEPOSITHO-
CTBIO MOXHO MPEANOJIOKUTh, 4TO 30-THEBHAsT MHTOK-
CUKAIMsl MOJIOJBIX KDPBIC ABYMS Pa3iU4HBIMH J03aMH
xJyiopuctoro mMapranua (1 u 10 Mr/mir) BeI3bIBaeT: ycuiie-
HUE MOTOPHOM ¥ OPUEHTHUPOBOYHO-UCCIIEA0BATENbCKOM
AKTUBHOCTHU; MOHWI)KEHUE yPOBHS OECMOKOWCTBA M
cTpaxa; MpU WHTOKCHUKAIMH XUBOTHBIX yKa3aHHBIMH
JI03aMH XJIOPUCTOTO MapraHiia J103a3aBucumMoro 3 dexra
HE BBISIBICHO.
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SUMMARY

EFFECT OF SHORT-TERM MANGANESE CHLO-
RIDE INTOXICATUION ON ANXIETY AND FEAR
OF YOUNG RATS

"Lazrishvili L., 'Bikashvili T., 2Shukakidze A.,
2Samchkuashvili K., 2Shavlakadze O.

' Beritashvili Institute of Physiology, Thilisi, *Tbilisi State
Medical University, Georgia

Manganese is an essential trace element for all living or-
ganisms. Though some neurological dysfunction take place
during intoxication caused by excessive exposure of this
metal. The goal of this research was to elucidate the emo-
tional state, in particular anxiety and fear in three groups
of young male rats. Two groups of 30 day old rat pups
were given drinking water with MnCI,4H,0 dissolved in,
the doses were 1mg/ml (I group) and 10mg/ml (II group),
and the third group was control animals. Before starting
and a day after of termination manganese consumption
the animals were tested in the “open field” and “elevated-
plus maze”. In two month old rat pups compared to one
month ones the elevation of anxiety was observed that led
to increase of fear. 30 day intoxication of one month old
rat pups with both doses of manganese (1 and 10 mg/ml)
induces: strengthening of motor and orienting-explorative
activity, decrease in the level of anxiety and fear. During
the intoxication of animals with above mentioned doses
of manganese chloride the dose-dependant effect is not
observed.

Keywords: manganese, short-term intoxication, anxiety,
fear, rat.
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BJIMAHUE CYBXPOHUYECKOW MHTOKCHUKA-
O XJIOPUCTBIM MAPTAHIEM HA TPEBOXK-
HOCTBb 1 YYBCTBO CTPAXA MOJIOABIX KPbIC

Ulazpumsuiau WU.JL., 'bukamsumu T.3.,
MMlykaxuaze A.A., ’Camuxkyamsuiu K.T.,
MaBaaxanze O.H.

Huemumym usuonoeuu um. U.C. Bepumawesunu, Tou-
aucu; *Tounucckutl 20cydapcmeennvlii MeOUYUHCKUlL
yHuusepcumem, I pysus

Maprasner; siBisieTCsi HEOOXOIUMBIM JIEMEHTOM UISl BCEX
KMBBIX OpraHn3MoB. OJHAKO, IPU WHTOKCHKALUSX, BBI-
3BaHHBIX N30BITKOM ypPOBHSI MapraHia B OpraHu3Me pas-
BUBAIOTCSI HEBPOJIOTHUECKHE HapymieHus. Llenbro mccie-
JIOBaHUSI SIBUJIOCH OTIPEICNICHNE BIMUSHUS CyOXPOHIMUYECKOMH
MHTOKCHKAIUH XJIOPUCTBIM MapraHleM Ha TPEBOKHOCTb
U IyBCTBO CTpaxa y MOJOABIX KpbIC. J[Be rpymmsl Mo-
JIOABIX KPBIC, IO 8 0cobeil B KakI0H, B TEUYCHHE OTHOTO
MecsIL1a IOUJIM BOAOM C pAaCTBOPEHHBIM B HEW XJIOPUCTHIM
mapranneM (MnCl,4H,0) B nozax 1 mr/mn (I rpynna) u
10 mr/mn (II Tpynma); TpeThio TPYMITY COCTABIIIN 8 HH-
TaKTHBIX KHBOTHBIX. Ilepes HagaaoM M Ha BTOPOH JEHB
I0CJIe OKOHYAHUS Harpy3KH MapraHIeM HpPOBOIMINCH
TECTHPOBAHUS KUBOTHBIX B KOTKPBITOM II0JIE» U MIPUIIOA-
HATOM KpecTooOpa3HOM JaOupHHTE. Y IBYXMECSYHBIX
KOHTPOJIBHBIX KPBIC, IO CPABHEHHIO C OJHOMECSYHBIMH,
BBIPOCIIA TPEBOKHOCTH, KOTOpasi BIOCIEACTBHN Bela K
YBEITMYCHUIO YyBCTBA cTpaxa. 30-IHEBHAS WHTOKCHKA-
IIUsI OHOMECSYHBIX KPBIC BBIIMICYTIOMSHYTBIMU J03aMH
XJIOPUCTOTO MapraHiia BbI3bIBaIa YCHICHHE MOTOPHOH 1
OPHEHTHPOBOYHO-HCCCIIEI0BATENBCKON aKTHBHOCTH, TOHH-
’KEHHE YPOBHSI TPEBOKHOCTH 1 cTpaxa. [Ipn nHTOKCHKannu
KMBOTHBIX YKa3aHHBIMH JJ03aMH XJIOPHUCTOTO MapraHia
J103a3aBUCUMOTO (P (eKTa He BBISBIICHO.

MEJTUIIMHCKUE HOBOCTHU I'PY3HUU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()
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CHANGES OF OPEN FIELD BEHAVIOR IN ANIMAL MODEL OF DEPRESSION

Chkhartishvili E., Maglakelidze N., Babilodze M., Chijavadze E., Nachkebia N.

Laboratory of Neurobiology of Sleep-Wakefulness Cycle, Life Science Research Centre, Tbilisi, Georgia

Despite the significance of the problem of pathogenesis of
depression and the important progress in the therapy of this
disease, the right strategy for depression treatment remains
not wholly conceptualized. Therefore, searching for novel
research approaches with identification of appropriate
neurochemical targets implicated in the pathogenesis of
depression is topical and holds significance for major basic
science and clinical research issues.

Several neurochemical theories put forward in the past
century associate major depressive disorder with cholin-
ergic super-sensitivity [6,13]. Later on for testing of these
theories some preclinical behavioral models of depression
have been developed including rats relatively more sensi-
tive to cholinergic agonists [ 14] and the hyper-cholinergic
Flinders sensitive line (FSL), which were selectively bred
to have differentially increased responses to the anticholin-
esterase agent and are differentially sensitive to muscarinic
agonists. However, this cholinergic hypersensitivity occurs
when the FSL rats are only several weeks old, and appears
to be dissociated from muscarinic receptor up-regulation
[1,11,15].

The main goal of our work was to develop animal model
of depression by means of new methodical approach [2,8]
that will produce the lasting super-sensitivity of muscar-
inic cholinergic system in adult age rats. In present work
we have studied the character of changes of locomotor,
exploratory and emotional behavior in open field because
we consider these behavioral measures as very important
for the assessment of depressive-like behavioral changes
in animal models. Question is very topical and studied not
enough [3,11]. Existing evidence have been concerned
mainly to the character of changes of locomotor activity
in FSL rats [11] while investigation of possible changes of
exploratory and emotional behavior in open field has not
deserve enough attention in animal models with supersensi-
tive cholinergic system.

Materials and methods. Experiments were performed on
white inbred rats (n=10 in each group). Rat pups received
subcutaneous injection of Atropine (Atr) and/or Scopol-
amine (Scop) (15 mg/kg). Animals were subdivided into
following groups: 1) control non-depressive rats selected by
Porsolt’s forced swim test; I1) rat pups receiving subcuta-
neous injection of Atr starting at postnatal day 7 (P7); III)
rat pups receiving subcutaneous injection of Atr starting at
P14; IV) rat pups receiving subcutaneous injection of Scop
starting at P7; V) rat pups receiving subcutaneous injection
of Scop starting at P14. Subcutaneous injection of drugs
was continued daily during two weeks. After discontinu-
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ation of drug injection rat pups were maintained in their
home cages under the condition of special care. Studies
were started in adult age rats i.e. 2-3 months age. Control
animals were the same age old.

Behavioral changes were studied in open field [see 6 for
detailed description]. Rats were placed in open field ap-
paratus without any prior habituation and the following
behavioral items were registered and analyzed for 10 min
period: (1) horizontal locomotion (number of crossings of
the squares); (2) frequency of rearing and rising of a head
(vertical activity); (3) time of being within the center area
of the open field; (4) the number of entries into the center
area of open field; (5) grooming; (6) number of defecation
and urination. Testing was carried out in a temperature,
noise and light controlled room.

Statistical processing was made by Student’s t-test by
computer system “Farm”.

Results and their discussion. 10 min observation of ma-
ture age modeled rats in the open field test procedure and
statistical treatment of obtained results revealed significant
alterations of behavioral items under investigation. Hori-
zontal locomotor activity was significantly diminished in all
groups of animal models of depression (Fig.1, 3). In animals
exposed with postnatal Atr quantity of crossed squares
was reduced significantly in comparison of control group
(p<0.01). There was no significant difference in locomotor
activity between animals of groups II and III exposed to
Atr at P7 and P14 respectively (Fig.1).

ATROPINE P7

ATROPINE P14

Fig.1 Changes of horizontal and vertical activity in animal
models of depression with Atr exposed at different postnatal
periods

On the abscissa: 1 —number of crossed squares,; 2 —number
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of head raising; 3 — number of vertical standing. On the
ordinate — quantity of each measure, the first three desig-
nations — data obtained in rats with Atr administration at
P7, the second three designations — data obtained in rats
with Atr administration at P14. Dark bars — data obtained
in control non-depressive rats, gray bars — data obtained
in animal models of depression

Items indicating to the modifications of vertical behavior
of modeled animals were also equally changed in groups
II and III. Namely, number of rising of a head and vertical
standings was decreased significantly (Fig. 1; p<0.05).

Grooming behavior that indicates to the attempt of animals
bring themselves in more comfortable state was also sig-
nificantly decreased in comparison of the date of control
non-depressive rats (Fig.2,2). Frequency of center entrance
and the time of staying in the center of open field was
sharply shortened (Fig 2,1; p<0.05). Statistically insignifi-
cant changes were found in the frequency of defecation and
the rate of urination (Fig. 2). There was also no significant
difference between II and III groups in the frequency of
center entrance, defecation and urination rate.

In sum, open field behavior was equally changed in groups
ITand [T i.e. in the cases of the exposure of anticholinergic
drug starting at P7 and/or P14.

ATROPINE P7

ATROPINE P14

Fig.2. Changes of exploratory and emotional behavior in
animal models of depression with Atr exposed at different
postnatal periods

On the abscissa: 1 — frequency of center entrance; 2 —
number of grooming; 3 — number defecation; 4 — number
of urination. On the ordinate — quantity of each measure,
the first four designations — data obtained in rats with Atr
administration at P7, the second four designations — data
obtained in rats with Atr administration at P14. Dark bars
— data obtained in control non-depressive rats, gray bars
— data obtained in animal models of depression

Similar changes were noted in vertical (Fig.3.2; 3.3)
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locomotor activity and exploratory and emotional behav-
iors (Fig. 4). Rising of a head and vertical standings was
decreased significantly (Fig. 3; p<0.05).

As it was mentioned above, groups IV and V were exposed
to postnatal Scop starting respectively at P7 and/or P14.
Statistical treatment of obtained results revealed that this
procedure leads to the changes of open field behavior alike
to the effects of Atr postnatal use. All the items under in-
vestigation underwent significant diminution in comparison
to the data of control rats (group I). Namely, horizontal
locomotor activity (number of crossed squares) appeared
significantly reduced (Fig. 3.1).

Strong diminution was noted in emotional behavior ex-
pressed in sharp decrease of grooming incidence in groups
IV and V. Frequency of center entrance and the time of
staying in the center of open field were also significantly
decreased under the influence of Scop postnatal exposure
(Fig. 4; p<0.05). Frequency of defecation (Fig.4.1; p<0.01),
and the rate of urination was approximately the same as
in II and III groups. There was also no significant differ-
ence between groups IV and V in the frequency of center
entrance, defecation and urination rate.

SCOPOLAMINE P7 SCOPOLAMINE P14

180-

160

140~

120+

100+

80+

60

40-

20+

Fig. 3. Changes of horizontal and vertical activity in ani-
mal models of depression with Scop exposed at different
postnatal periods

On the abscissa: 1 —number of crossed squares, 2 —number
of head raising; 3 — number of vertical standing. On the
ordinate — quantity of each measure, the first three designa-
tions — data obtained in rats with Scop administration at P7,
the second three designations — data obtained in rats with
Scop administration at P14. Dark bars — data obtained in
control non-depressive rats, spotted bars — data obtained
in animal models of depression

Thus, open field behavior was changed equally by early
postnatal exposure of rat pups to Scop starting at both P7
and P14. These periods of postnatal development appeared
equally sensitive to early Scop treatment also.

In sum, it was shown in the present study that: 1. Two-week
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period of postnatal development (counted out from P7 and/
or P14) are equally sensitive to early anticholinergic drug
treatment;

2. Animal models of depression which are characterized
by super sensitivity of brain muscarinic cholinergic system
exhibit significant decrease of horizontal and vertical loco-
motor activity, grooming behavior, frequency of center en-
trance and the time of staying in the center of open field.

Numerous studies have attempted to better understand the
mechanisms and pathophysiology of human depressive
state however the problem is still far from the final deci-
sion. Development of animal models reproducing most
symptoms of human depression is very topical for this
aim and there have been several attempts in this direction
[4,7,8,10,12].

SCOPOLAMINE P7

SCOPOLAMINE P14

Fig. 4. Changes of exploratory and emotional behavior in
animal models of depression with Scop exposed at different
postnatal periods

On the abscissa: 1 — frequency of center entrance; 2 —
number of grooming; 3 — number defecation; 4 — number
of urination. On the ordinate — quantity of each measure,
the first four designations — data obtained in rats with Scop
administration at P7, the second four designations — data
obtained in rats with Scop administration at P14. Dark
bars —data obtained in control non-depressive rats, spotted
bars — data obtained in animal models of depression.

Despite of this potential need for new animal model of
depression, more appropriately reproducing all the signs
of human depressive state, still remains. Our study is one
more attempt in this direction. We have developed animal
model of depression characterized by super-sensitivity of
muscarinic cholinergic system. We have proposed that
modification of the level of sensitivity (hypo- or hyper) is
an effective approach for studding of possible participation
of brain muscarinic cholinergic system in the pathogenesis
of depression.
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It is well known fact that depressed humans are character-
ized by some behavioral disorders, reduced general activity
and locomotion among them. These behavioral items are
readily to investigate in rodents by open field test desig-
nated for the measuring of behavioral responses such as
locomotor activity, exploratory and emotional behaviors.
Open field is also used as a measure of anxiety and fear.
This technical device is based on well known fact that rats
naturally have a tendency to avoid brightly illuminated,
novel, open spaces. It is a stressful situation that naturally
does produce inhibition of exploratory behavior at first, but
in healthy rats open field arena after short period of staying
in it becomes not extremely stressful. In other words, at first
there appear competition between exploratory motivation
and fear and finally rats start exploration of novel space
that is healthy animals are aware in real perception of the
level of stressfulness of open field. Therefore, it was very
interesting for us to know, what is the degree of percep-
tion of novelty and/or stressfulness of open field situation
in animal model of depression which is characterized by
super-sensitivity of muscarinic cholinergic system? Can
depressive animal percept really the level of stressfulness
of novel surroundings? These questions have been posed
by us early too in another work and was studied in animal
model of depression which was characterized by deficiency
of brain monoamine/serotonin content [6].

In contrast to the results, obtained by us in that investiga-
tion, we have found in the present work that modeled ani-
mals which are characterized by super sensitivity of brain
muscarinic cholinergic system exhibit significant diminu-
tion of locomotor activity. They are apparently depressed
in open field during the whole period of staying in it. These
findings are in agreement with the results obtained earlier
on FSLrats [11]. This exaggerated immobility is not unex-
pected; there is literature indicating that cholinergic ago-
nists accentuate and cholinergic antagonists reduce swim
test immobility. Hasey and Hanin [5,11] confirmed the acute
depressive effects of cholinergic agonists (i.e., physostig-
mine) on swim test immobility. Authors also reported that
these cholinergic effects could be partially counteracted by
noradrenergic manipulations, and they proposed a balance
model reminiscent of the original adrenergic/cholinergic
balance model of affective disorders [11].

Changes of exploratory and emotional behavior in animal
models of depression which are characterized by super
sensitivity of brain muscarinic cholinergic system were
studied for the first time by us. These are very significant
measures for depressive-like state in animals and we have
found very interesting results in these respect. Namely, it
was shown by us that, animal models of depression which
are characterized by super sensitivity of brain muscarinic
cholinergic system, exhibit significant decrease of groom-
ing behavior an indicator in norm of animals awareness
to bring themselves in more comfortable state. Apparent
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reduction was evident in the frequency of center entrance
and the time of staying in the center of open field, in other
words modeled animals exhibited complete loss of explor-
atory motivation. We think that the loss of interest isn’t
related to the enhancement of fear emotion. Such a notion
is directly supported by unchangeable values of incidence
of urination and defecation in animal models of depres-
sion obtained in the present investigation. These findings
indicate that neonatal exposure of rat pups to Atr and/or
Scop induces behavioral ‘despair’ or “refractory loss of
interest” at mature age.

In sum animal model of depression which are character-
ized by super sensitivity of brain muscarinic cholinergic
system exhibit more depressed behavioral items — general
activity, locomotor, emotional and exploratory behavior,
than other types of animal models of depression. These
data imply the preference of muscarinic cholinergic super
sensitivity for the development of depressive state and
therefore they are very significant for both basic science
and clinical research issues.

Acknowledgement. Supported by Science and Technology
Center in Ukraine (STCU) and Shota Rustaveli National
Science Foundation, Grants #5008/545 and 465.
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SUMMARY

CHANGES OF OPEN FIELD BEHAVIOR IN ANI-
MAL MODEL OF DEPRESSION

Chkhartishvili E., Maglakelidze N., Babilodze M., Chi-
javadze E., Nachkebia N.

Laboratory of Neurobiology of Sleep-Wakefulness Cycle,
Life Science Research Centre, Tbilisi, Georgia

Animal model of depression was developed by means
of chronic exposure of rat pups to anticholinergic drugs
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(Atropine, Scopolamine) during the early life period from
postnatal day 7 (P7) and/or 14 (P14) to P21 and/or P28,
respectively. Such procedure resulted in lasting behavioral
changes that were evident long after drug discontinuation
and persisted at mature age (2-3 month period). Behavioral
changes included most indices of open field behavior. Mod-
eled animals exhibited significant depression of locomo-
tor activity certified by sharp reduction of the number of
crossed squares, rising of a head and vertical standings.
Grooming behavior was also significantly decreased.
Frequency of center entrance and the time of staying in
the center of open field were sharply shortened. Modeled
animals exhibited complete loss of exploratory motivation
which wasn’t related to the enhancement of fear emotion
so far as values of incidence of urination and defecation
remained unchangeable. These findings indicate that post-
natal exposure of rat pups to Atropine and/or Scopolamine
induces lasting behavioral ‘despair’ or “refractory loss of
interest” at mature age.

In sum animal model of depression which are character-
ized by super sensitivity of brain muscarinic cholinergic
system exhibit more depressed behavioral items in open
field than other types of animal models of depression. These
data imply the preference of muscarinic cholinergic super
sensitivity for the development of depressive state and
therefore they are very significant for both basic science
and clinical research issues.

Keywords: animal model of depression, super-sensitivity
of muscarinic cholinergic system, open field behavior.
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MMOBEJEHYECKUWE U3BMEHEHHSA B OTKPBITOM
MOJIE HA )KUBOTHOM MOJIEJIM JENNPECCUU

YUxaprumsuau J.B., Marnakeaunse H.T.,
baounonze M.P., UYmmkasanse 3.0., Haukeous H.I

Lenmp nayku o scusnu, rabopamopus HeupoOUoIocUU
yuxna 6odpcmeosanue-con, Tounucu, I'pysus

}KI/IBOTHyIO MOJCIIb ACTIPECCUU BBIBOANUIIN XPOHUYCCKUM
BBCICHHUEM KPbICATAM aHTUXOJIMHIPTUYCCKUX IMTPCTIapaToB
(aTpomuH, CKONOJIAMHH) OT MOCTHATAJIBHOTO CEIbMOTO
(IT7) u/vnu 1114 no 1121 w/vnu 1128 nHEl, COOTBETCTBEH-
Ho. IIponenypa BbI3bIBajla yCTOWYUBBIE IIOBEICHUYECCKUE
N3MCHCHUS, KOTOPBIC IMMPOABJIAINCH [[J'II/ITGJ'II)HBII‘/‘I nepuong
TOCJIe MPEKPAIeHNS BBEICHUS, COXPAHSISICh B 3PEJIOM BO3-
pacre (2-3 Mecsna). ITH U3MEHEHUsSI pacpOCTPAHSINCH Ha
OOJIBILIMHCTBO NMAPaMETPOB, U3Y4aEMbIX B OTKPBITOM TI0JIE.
JKusoTtHbie MOJCIIN ACTIPECCCUU MTPOABJIAIN 3HAYUTCIILHOC
MO/IaBJICHUE JTOKOMOTOPHON aKTMBHOCTU B BHJIE PE3KOH
pPEeAYKIIMN YHUCJIa TEPCCCUCHHBIX KBAaJApaToB, NOAHATUA
TOJIOBbI U BEPTUKAJIBHBIX CTOCK. HOBCI[CHI/IC TpyMMHHTa
OBLIO TAKKE 3HAYUTEIIBHO MMOABICHO. UacToTa BXOXKICHU I
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B LICHTP OTKPLITOTI'O ITOJIA X BPEMS HAXOXKIACHU A B HEM PE3KO
COKpalaauch. JKUBOTHBIC MOJIEINH IENPECCUH OOHAPYKHU-
BAJIX MTOJTHYIO HOTEPIO HCCIEN0BATENILCKOH MOTUBALMY, YTO
He OBLJIO CBSI3aHO C yCHICHUEM SMOLMH CTPaxa, OCKOJIbKY
IOKa3aTeJiu 4aCTOThl YpPUHAIUU U }qu)eKaHI/II/I OCTaBaJIuCh
HCU3MCHHBIMH. HOJ’Iy‘IeHHbIe JaHHbIC CBUJACTCILCTBYIOT
0 TOM, 4TO TIOCTHATaJIbHOE BO3JCHCTBHE aTPONHA W/HUITH
CKOITIOJIJaMHWHaA BBI3BIBACT yCTOﬁ‘lHBOC MMOBCACHYCCKOC
«OTYassHUE» WM «pePpPaKTOPHYIO TOTEPI0 MHTEpEcay B
3peoM Bo3pacre.

B 3akmtouenue, ) KUBOTHBIE MOJENH JEMIPECCUU, KOTOPbIE
XapaKTepU3yKTCsS TUIEPUYBCTBUTEIBHOCTBIO MYCKapH-
HOBOHM XOJHUHAPrUUECKON CUCTEMBI TOJOBHOTO MO3Ta,
MPOSIBIIAIOT O0JIee BRIPAKCHHOE MOIABIICHHUE TOBCICHHS B
OTKPBITOM 110JI€, B CPABHEHUH C JPYTMMH KUBOTHBIMHU MO-
JIeTIN IETIPECCUH, YTO YKa3bIBAET HA IPEUMYILIECTBEHHYO
POJIb TUIIEPYYBCTBUTEILHOCTH MYCKapUHOBOM XOJIUHAIPIU-
YECKOM CUCTEMBI B pa3BUTHH JENIPECCUBHOIO COCTOSIHUS U
uMeeT 0OJIbIIIOE 3HAYCHUE KaK JIst 0a3UCHON HAyKH, TaK U
KJIMHUYECKONU MEIUIMHBI.
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DEVELOPMENT OF SOLID, DOSAGE FORMS OF MEDICINAL DRUGS
FROM INDOLINE GROUP ALKALOIDS

!Gagua N., *Vachnadze V., 'Alavidze N., 'Berashvili D., 'Bakuridze A.

IThilisi State Medical University; 1. Kutateladze Pharmacochemistry Institute, Thilisi, Georgia

Vinca species: Vinca herbaceae Waldst et Kit and Vinca
minor L. family — Apocynaceae is widely spread in
Georgia. On the basis of preclinical researches there are
provided Alkaloid containing new galenic preparations of
Indolin group with conditional names: vingerbin - with
anti arhythmic action, (plant from herbal Apocynaceae),
Vinkabral - for improvement of blood circulation (plant
from herbal apocynaceae),

Vingerbin - has expressed anti arhythmic action, further-
more, in 70-80% of cases it manages full cupation of ar-
rhythmia in experiment [1,3].

Vinkabral - is approved for treatment of cerebral blood
circulation failure, protection from hypoxia and as means
for hypotension [1,6].

One of the main directions of pharmaceutical science
is development of high effect dosaged form of drugs,
including tablets, which are most popular. Tablets are
widely utilized and more than 40% of ready-made medi-
cal means [4].

Today, in medical practice new galenic preparations are
used with great success. In the pharmaceutical market they
can be found in substances as well as in ready-made drug
forms. Dry new galenic preparations still are not stable for
long time storage asthey absorb moisture from the atmo-
sphere and lose friability. Exactly this feature creates prob-
lems in the process of tablet preparation from new galenic
preparations. The main problem for the tablets prepared
from them is a long-term disintegration, which effects on
release of biologically active substance [2,5].
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The aim of the study was to create a tablet regimen and work
out the preparation technology of alkaloid containing new ga-
lenic preparation of indoline group — Vinkabral, Vingerbin.

Materials and methods. The main objects for the research
were: alkaloid containing new galenic preparation of In-
doline group — Vinkabral, Vingerbin; assisting substances
— Prosolv SMCC, glikonat sodium of starch (Explotab),
talcum, stearine acid and magnesium stearat.

The structural-mechanical and technological character of
tablets and their masses were defined by the known me-
thodic. Friability was studied by defining the fluctuation and
bending corner. Volume density was established by using
vibration cylinder. Volume density of powders was studied
by pyknometers. Porosity was calculated by the bearing
of volume density of the masses. The size of pressing was
established by defining the firmness of tablets. The granule
composition was defined by analysis.

The quality of tablets was checked by the method de-
scribed in state pharmacopeia. The process of releasing
the acting substance from the tablet was studied by using
“rotating basket”.

The results of experimental research is processed statisti-
cally in accordance with XI state pharmacopeia.

Results and their discussion. In order to work out opti-
mal recipe from herbal substances and for the selection
of characteristics of tablet manufacturing process, at the
first stage of the research there was defined technological
indicators of the substances (Table 1).
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Table 1. Main technological indicators of Vinkabral (1) and Vingerbin (1) substances

Definition
Ne Name
substance [ substance 11
1 Moisture Contents, % 4.28+0.24 4.28+0.24
2 Flow speed, g/sec 4.240.2 5.1£0.3
3 Capacitance density with free flow, g/cm’ 0.38+0.07 0.42+0.05
4 Capacitance density with condensation, g/cm? 0.65%0.04 0.70£0.02
5 Compression, N 7.240.6 7.7£0.6
6 Bend Angel ° 52+0.1 53+0.1
Fractial contents, %
7 -0,5-0,25 7.65 5.31
-0,25-0,125 7.68 12.14
-0,125 84.67 82.55

The data of the Table 1 shows, that the substances have high
humidity, low flow speed, small fractional composition and
high bending angle. In order to improve the technological
features of the substances, we have selected assistant mate-
rials. In order to increase conjunction and flow of particles,
multifunctional substance Proslov SMCC was added to the
substances in different correlations. Those granules and
tablets, where the correlation of Proslov SMCC is 1:0:3 -
show good technological indicators.

Proslov SMCC (Siliced methylcellulose), the new mul-
tifunctional assistant material used in the tablet prepara-
tion process of indoline group alkaloid containing herbal
substances, can not ensure tablet disintegration in short
time, thus in the following investigations we have used
the so called “Superdisintegrator” glikonat sodium of
starch (Expoltab). The results of the research are given in
the Table 2.

Table 2. Results of the effects of dissection- substance on the main and technological indicators
of the tablets received from Vinkabral (1) and Vingerben (Il) substances

Indicators of Positive Quality
.. Tablets
Ne Tablet Composition — —
Solidity on Solidity on wearout, . -
. o Dissolubility, sec
compression, kn %o
Tablet material I - glikonat
! sodium of starch 1:0.01 o1 98,11 160
Tablet material I - glikonat
2 sodium of starch 1:0.05 12,3 99,00 120
Tablet material I - glikonat
3 sodium of starch 1:0.1 144 99,47 95
Tablet material II - glikonat
4 sodium of starch 1:0.01 o1 98,22 140
Tablet material II - glikonat
> sodium of starch 1:0.05 10.8 99,07 13
Tablet material II - glikonat
6 sodium of starch 1:0.1 1.8 99,23 %0

The influence of dissection-substance use on the main
characteristics of the tablets has been investigated and
defined that the ration 1:0.05 of tablet masses and starch
of glikonat sodium if quite sufficient for good technologi-
cal characteristics, including to receive tablets with high
dissolution time.

Gliding material: talcum and lubricating materials: stearine
acid, calcium stearate and magnesium stearate were added
to tablet masses. The influence of above listed compounds
on the characteristics of the tablets was investigated. The
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main technological parameters with the gliding materials
and without them have been compared. Volume of extract-
ing power and tablet solidity were considered as indicators
of tablets high quality. Magnesium stearate together with
talcum is characterized by excellent anti-fractional fea-
tures. At this time extracting power of the tablets equals
370-400N. Solidity of tablets on pressure and on wear-out
is satisfying in any case.

The optimal composition of the tablets are provided on the
basis of the conducted researches (Table 3).
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Table 3. Composition of the tablets received form the substances of Vinkabral (1) and Vingerbin (1)

" o

Ne Name of the component " Corzl/i)osmon, L A’g v

1 Vinkabral 0.02 15.38

2 Vingerbin 0.03 23.076

3 Lactose 0.093 71.54 0.08 61.539

4 Proslov SMCC 0.006 4.615 0.009 6.924

5 Glikonat sodium of starch 0.006 4.615 0.006 4.615

6 Magnesium stearate 0.0012 0.93 0.001 0.769

7 Talcum 0.0038 2.92 0.004 3.077
Average mass 0.13 100 0.13 100

The results of the influence of residual moisture on techno-

On the next stage of the research technological parameters
were studied: influence of residual moisture and pressing

power on technological indicators of the tablets.

logical indicators of the tablets are given in Table 4.

Table 4. Results of the influence of residual moisture on the main technological indicators
of the tablets received from Vinkabral (I) and Vingerben (II) substances

Moisture Extracting power ” Mechanical Solidity n Dissolution, sec
N on pressing, kn | on wearing, %
Vinkabral tableting mass
7,0 380,0 £5,2 8,61 £1,52 98,88 80+ 10,12
5,0 389,1 £5,5 9,64 £ 1,22 99,15 89+ 11,14
4,5 396,2+6,3 10,24 £ 1,47 99,39 105 £ 10,15
3,0 400,7 £ 6,1 12,48 £ 1,51 99,83 120 £ 11,22
1,5 420,4£5,3 11,14 + 1,29 99,24 115+£12,21
0,5 438,9 +6,3 10,18 £ 1,28 98,52 105 + 11,12
Vingerbin tableting mass
7,0 320,8 £5,4 9,12+ 1,24 99,19 80+ 10,15
5,0 340,3 £5,7 9,55 + 1,31 99,33 89+ 12,13
4,5 356,6 £ 5,8 9,66 £ 1,29 99,62 105 + 13,28
3,0 370,5+5,4 10,27 £ 1,62 99,86 116 £ 12,73
1,5 384,4+5,5 10,05 £ 1,32 99,16 107 £10,24
0,5 3949 £5,8 9,35+ 1,34 98,48 97+ 12,10

Table 5. Results of the influence of pressing force on the main technological characteristics

of the tablets received from Vinkabral (1) and Vingerben (Il) substances

Value of Compression | Extracting power Mechanical Firmness Dissolution
power, mpa N on pressing, kn on wearing, % sec
1 2 3 4 5

Vinkabral tableting mass

160 480,6 + 6,4 16,54 £ 1,88 99,98 189 £ 11,15

145 4558 +5,8 14,44 £ 1,76 99,90 155+ 12,14

120 402,3+5,7 12,53 £ 1,87 99,78 119+ 11,23

105 354,3£6,6 11,34 £ 1,68 97,87 105 £ 10,35

80 292,8+5,5 8,21 £ 1,56 96,25 76 £ 11,57
Vingerbin tableting mass

160 4578 £5,6 14,78 £ 1,36 99,99 210+ 10,24

145 384,6 £ 6,3 12,89 £ 1,67 99,97 168 + 11,34

120 356,5 £ 6,1 10,64 £ 1,76 99,84 120 £ 12,72

105 310,4 £ 6,4 10,05 £ 1,59 97,95 92 +£11,95

80 280,5+ 6,3 7,83 £ 1,89 96,43 75+ 12,27
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The data of the Table 4 shows, that reduction of residual
moisture to the certain extent increases tablets’ mechani-
cal solidity on pressing and extracting power from matrix
and decomposition of the tablets meets the requirements
of State Pharmacopeia. On the basis of the received data,
there was chosen the optimal humidity of the tableting
masse, which is 1,5 - 3,0%. The influence of pressing
force on the basic character features of the tablet has been
investigated (Table 5).
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The obtained date from Table 5 confirm that with the
increase of the parameters of pressing force there is in-
creased the mechanical firmness, extracting power from
matrix of tablets and time of dissolution of tablets as well.
The optimal pressing force is 105-120 mpa.Kinetics of the
release of active substance alkaloids from Vinkabral (I) and
Vingerbin (II) tablets were studied using “Rotary Basket”
in sour, neutral and alkaline areas with the speed of 50 rt/
min and 100 rt /min (Fig. 1,2).

1. Alkali area 50 rt /min
2. Alkali area 100 rt /min
3. Neutral area 50 rt /min
4. Neutral area 100 rt/min
5. Sour area 50 rt /min

6. Sour area 100 rt /min

Fig. 1. Kinetics of alkanoid release from vinkabral tablets

%0
80
70

-1
60

-2
50 -3
2 " -

1. Alkali area 50 rt /min
2. Alkali area 100 rt /min
3. Neutral area 50 rt /min
4. Neutral area 100 rt/min
5. Sour area 50 rt /min

6. Sour area 100 rt /min

Fig. 2. Kinetics of alkanoid release from vingerbin tablets

It is worth mentioning, that 90% of substance releases in sour
area during 75 minutes in 100 rt/min mix up condition.

Based on biopharmaceutical investigations, the regimen of
the tablets of Vincabral and Vingerbin has been developed.
It has been defined that optimal method of tabletting new
galenic formulations, such as Vincabral and Vingerbin
is direct pressing by using polifunctional additional
formulations-Proslov SMCC (siliced methylceluslose)
and Glikonat Sodium of Starch. Their influence on the
technological characteristics are studied, so as the propor-
tion of additional compounds are defined. The influence of
technological parameters on technological characteristics
of the tablets Vinkabral, Vingerbin were investigated and
optimal conditions were selected: Optimal humidity was
1.5-3.0%, Optimal compression power-105-120 mpa. The
kinetics of the release of active substance - alkaloids from
the tablets of Vinkabral and Vingerbin was studied using
the methods of “rotary basket” in sour, neutral and alkaline
area during the mix time 50 rt/min and 100 rt/min. The 90%
of active substance releases in sour area during 75 minutes
in 100 rt/min mix up condition.
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SUMMARY

DEVELOPMENT OF SOLID, DOSAGE FORMS OF
MEDICINAL DRUGS FROM INDOLINE GROUP
ALKALOIDS

!Gagua N., ?Vachnadze V., 'Alavidze N., 'Berashvili D.,
'Bakuridze A.

ITbhilisi State Medical University, °I. Kutateladze Pharma-
cochemistry Institute, Tbilisi, Georgia

According to biopharmaceutical investigations, the regi-
men of the tablets of alkaloid containing new galenic
preparation of indoline and indole group — Vinkabral,
Vingerbin has been developed. Also, the preparation tech-
nology was worked out and it has been defined that opti-
mal method of tabletting new galenic formulations, such as
Vincabral and Vingerbin is direct pressing by using polif-
unctional additional formulations - Proslov SMCC (siliced
methylceluslose) and Glikonat Sodium of Starch. Their in-
fluence on the technological characteristics are studied, so as
the proportion of additional compounds are defined. The in-
fluence of technological parameters on technological charac-
teristics of the tablets Vinkabral, Vingerbin were investigated
and optimal conditions were selected: optimal humidity was
1.5-3.0%, Optimal compression power-105-120 mpa. The
kinetics of the release of active substance - alkaloids from
the tablets of Vinkabral and Vingerbin was studied using the
methods of “rotary basket” in sour, neutral and alkaline area
during the mix time 50 rt/min and 100 rt/min. The 90% of
active substance releases in sour area during 75 minutes in
100 rt/min mix up condition.

Keywords: Apocynaceae, indolin alkaloids, tablet tech-
nology.

PE3IOME

PABPABOTKA TBEPIBIX JIO3UPOBAHHBIX JIE-
KAPCTBEHHBIX ®OPM N3 CYBCTAHIIMU UH-
JOJIbHBIX 1 HHAOJUHOBBIX AJIKAJTONIOB
PACTEHHUM POJIA VINCA

Tarya H.J., 2Baunanze B.1O, 'Anapuaze H.T:x.,
'"BepamBuau 1. T., 'bakypunze A.Jx.

ITounucckuti 20¢ydapcmeentviil MEOUYUHCKULL YHUBEPCU-
mem, *Hncmumym ¢papmaxoxumuu um. M. Kymamenaose,
Tounucu, I'pysus

Ha ocHoBannn OnodapMamneBTHUECKUX HCCIETOBaHUI
COCTaBIICHA peLenTypa TableTOK HOBOTAJIECHOBBIX Ipe-
1apaTroB, COAEPIKALIMX HHIOJHWHOBBIE U MHIOJBHBIC
ankamounsl. OMHOBpEeMEHHO pa3paboTaHa TEXHOIOTHS
UX U3TOTOBJICHUS M YCTAHOBIICHO, YTO JJIS IOJNYYEHUS
Ta0JIETOK HOBOTAJICHOBBIX IIPENapaToB, COXEPKAIINX
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HWHAOJIHMHOBBIC 1 HHJIOJIBHBIC aJIKaJIOUIbI, Llenecoo6pa3H0
HCIOJIb30BaTh MPSIMOE MPECCOBAHUE M MOJU(YHKIIHO-
HaJIbHBIE BCIOMOTaTeNbHBIE BelllecTBa: «mpocioB SMCCy
(cunupoBaHask METUIIEIUTYIIO3a) U «IKCIUIOTa0» (HaTpHs
TIUKOJIAT Kpaxmana). M3ydeHo ux BIUsSHUE Ha OCHOBHBIC
TCXHOJIOTUYCCKUEC XaPAKTCPUCTHUKH U YCTAHOBJICHBI OIITH-
MaJIbHbIC COOTHOILIICHUS.

M3yueHo Takke BIMSHUE TEXHOJOTHUECKUX MapaMeTpOB:
BJIQKHOCTH M CHUJIBI NPECCOBAHUS Ha TEXHOJIOTUYECKUE
nokasarenu Tabnetok. Ha ocHOBe MOMy4YeHHBIX HAHHBIX
OBLIM BBISIBICHBI ONTHUMaJIbHAS BIAXKHOCTH - 1,5-3,0%,
onTuManbpHas cuia npeccoBanus - 105-120 mna. Kune-
THKa BBICBOOOIK/ICHHSI OCHOBHBIX BEIIECTB-AJIKAIOUIOB 13
TalneToK BUHKaOpasa 1 BUHrepOMHa U3y4eHa C IOMOIIbIO
«BpalLaTEIbHON KOP3UHBD) B KUCIOH, HEUTPaJIbHOU U
IEI0YHOM cpeax Mpu CKOpocTH BpaiieHus 50 Bp/MUH U
100 Bp/MuH. 90% ankaaouoB U3 Mperapara BHICBOOOK-
JTat0TCs B KUCJIOW Cpeie B TEUEHUE 75 MUH. IPU CKOPOCTH
100 Bp/MUH.
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INVESTIGATION AND RECORD OF THE APRICOT TREES’ GUMS RAW
RESOURCES OF FLORA OF THE REPUBLIC OF ARMENIA

Chichoyan N.

Yerevan State Medical University, Department of Pharmacognosy, Yerevan, Armenia

The obtained scientific achievements in the scope of the
vegetable origin polysaccharides have large perspectives
in finding of new herbal raw sources and for their target
use not only in the terms of foreign flora, but in the local
one as well.

From this point of view, especially the apricot trees’ gums
growing in the Republic of Armenia (RA) are of great in-
terest, the use of natural raw sources of which is becoming
perspective and urgent today [2,8,13]. Flora of the RA is
diverse and highly specific, which is preconditioned by a
number of geographic and climatic factors.

There is continental climate in the RA with its specific char-
acters: great variability of the daily temperature in winter
time, prolonged period of warm weather after the cold one,
and then often the temperature decrease. The tees’ lesions
in majority of cases both in winter and in early spring are
connected with early juice movement, resulting in the cork
and the natural wood injury, and so, in the gum-flow.

In the Armenian flora gums are produced by some tree spe-
cies of the Rosaceae, Fabaceae and Elacagnaceae families,
the raw resources of which hardly are of use today. Mean-
while, being as derivatives of natural origin, gums of some
tree species of the RA flora (gummi armeniacae, gummi
persicae, gummi amigdali) can ultimately substitute for the
polysaccharides of synthetic origin in different industrial
aspects, having inevitable necessity of usage of the natural
adhesive substances [10].

During 50 recent years in the RA was no any record done
according to the gum-tree species’ raw resources, and even
more, the recent researches were limited just by the growing
in RA only tragacanthic gases — Astragalus microcephalus
Willd., A. piletocladus Fr. et S. (first measures in Armenia
regarding the mentioned trees’ gums provision were taken
in 1916 in Bjni and procured by the Haydeghhumq Joint
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Company and Hayard Trade Company) and the Elacagnus
angustifolia L. gums obtaining technique elaboration [8].

Considering the fact that the recent resourceological re-
searches referring to the local flora apricot trees’ gums held
in different regions of the RA were encountered in 1999-
2000, there was a problem of serious approach necessity
regarding gums in the RA (for a process of their resources
record in the RA), as their need increase is anticipated not
just in the medical industry, but also in the other industrial
aspects [11-14].

This type problem’s realization was followed by the major
industrial brushwood (where the gums provision in big
amounts is possible), i.e. the gum-bearing apricot trees
territories revealing activities, aiming the cultivating gums’
biological and exploring resources record in the mentioned
territories.

Materials and methods. As objects for investigation the
gums got from the apricot fruit-trees (Armeniaca vulgaris
Lam.) growing in different regions of the RA serve.

For the purpose of investigation based on the “Method
of the raw plants’ field investigation” (1948) the natural
overflow of gums was gathered in a mechanical way (by
hands, with a sharp blade of knife). There was never method
of artificial gum-section performed in order to avoid of the
trees dyeing Over the 10 years old trees were selected for
gathering [9]. At the same time the method of a special
significance was applied: using the objects of investigation
mentioned on the map beforehand. For this purpose real-
ization the data about territories (ha) occupied with some
cultivated fructiferous plantings submitted by the Ministry
of Agriculture of RA (2011) serve as a source. In definite
brushwood and experimental fields the raw resources
density was determined according to the “Method of the
model specimens of plants™ [1].
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The mentioned method is generally applicable to the tree-
species’, bushes’ and shrubs’ resources investigation. The
raw resources density determination was performed by
means of the detailed study of experimental fields of the
homogenous territories in natural way and extrapolation of
the got results [5,9]. For the model specimens’ productivity
determination a record on 100m? squares of experimental
fields was encountered. From each homogenous by size
group 10 typical (average) specimens were selected with
further determination of the mean model specimen’s raw
productivity.

The biological and exploring resources, which are equiva-
lent in this given case (the exploring periodicity is equal
to the raw recovery period after the provision), as well as
the annual possible volume of provision were determined
as per CambutnHa ML.A., 2011 [4].

Cartography of the investigated raw brushwood and the
cultivating territories was performed based on the “Method
of cartography of the herbal raw resources” [1]. The investi-
gation results then were subjected to the statistical analysis
according to the “Method of the field experiments’ results
analysis” [6].

Results and their discussion. Although distribution of
the fructiferous tree species is not similar in the mounting
conditions, which are rather variegated ecologically in the
RA, anyway the kernel-fructuous growing territories in the
RA make up numerous hectares (ha).

Considering the official data represented by the Ministry
of Agriculture of RA in 2011, the total territory of the
kernel-fructuous makes up 17939.8 ha, from which 9691.7
ha is a share of the apricot trees, and 4670 ha- of the peach
trees. Herein, 54.02% of the total territory occupied by the
kernel-fructuous ones is a share of the apricot trees.

Comparably to the data given in 2000 the apricot trees
seedlings’ amount is increased by 5663.7 ha. Considering
the fact of the age factor influence on the gum formation
property, one should take into account that there was no
planting after 2004 in the RA, and even the youngest trees
are at the beneficial for the gums formation age (the young-
est trees age is over 10 years).

At present an industrial provision of the apricot trees is
focused on in the South and the South-West parts of Ar-
menia, at the altitudes of 600-1500m above the see level,
reaching somewhere 1750m.

Being one of the generally cultivating plants of fruit-grow-
ing industry of the RA the apricot trees occupy rather vast
territories on the Ararat foothills, approximately making
up 80.46% of all apricot trees of the Republic. The apricot
trees seedlings make up the overwhelming majority, espe-
cially in Talin, Ashtarak (Aragatsotn region), Echmiadzin
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(Armavir region), Artashat (Ararat region), Eghegnadzor
(Vayots Dzor), Nairi (Kotayk region), which are more suit-
able for the apricot trees cultivation in the climatic point
of view Pic. 1, 2, 3.
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Pic. 1. The apricot trees occupation among the kernel-
fructuous (%)
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Pic. 2. The apricot trees occupation among the total apricot
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Pic. 3. Territories, occupied by the apricot trees in the
kernel-fructuous fields. (ha)

As shown in the Pic. 4, the most beneficial conditions for
the apricot trees cultivation are in the Aragatsotn region, at
1090-1891m above the see level, where the annual mean
temperature is from +4.30 - +10.90, the total of downfalls is
342 — 651 mm; in Ararat — at 818-829 m above the see level,
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where the annual mean temperature is +11.10 - +11.90, the
total of downfalls is 220 — 235 mm; in Armavir, at 860 m above
the see level, where the annual mean temperature is +11.30,
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the total of downfalls is 244 mm; in Vayots dzor, at 1267-2066
m above the see level, where the annual mean temperature is

+10.80 - +4.10, the total of downfalls is 398 -802 mm [3].
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Pic. 4. The apricot trees cultivation in Armenia

According to the “Method of the field experiments’
results analysis” the dry raw got from each experi-
mental field was weighed and then subjected to the

statistical analysis, resulted in the mean value of the
mean model specimen raw productivity determination
(M+m) (Pic. 5).

Pic. 5. The mean raw productivity of Apricot tree (g/m?)

Based on the seedlings marchrout arrangement regularities
(1 marchrout makes up 35m?) the apricot trees planting’s
1 ha is occupied by 286 trees.

In the Lori and Tavush regions low values of the recorded
mean raw productivity, probably, could be explained by
mild climatic factors in the mentioned regions, because
of which the trees are not subjected to the partial freezing
injury and are protected from gummosis.

According to Ymanuckuit 3. M. (1957) [7], in the Middle
Asia from 1 apricot tree it is possible to gather up to 1 kg of
gums (annually exploring resources volume — 4000 tons),
meanwhile our productivity is approximately 53.61+6.67g.
Pic 5. Based on the latter the total biological resources
calculated for the dry raw, which in the given study is
equal to the exploring resources value, within the terms
© GMN

of Armenia varies from 148.57+18.49 tons. Pic. 6. The
mentioned confirms an issue, that the local apricot trees
gums natural sources can ultimately meet the needs of
polysaccharides raw use in medico-pharmacological and
industrial different aspects.

The possible annual provision precise volume is not given,
since actually the provision volume is not always equal to the
natural possibilities, and objectively, being dependent on the
external factors (climatic conditions, water regimen, the sole
nature, accessibility of the brush wood, age of trees, organiza-
tional feasibilities), it was accounted conventionally, making
up the 1/3 part from the biological resources.

According to the got value, the possible annual provision
volume all over the Republic made up 49.52-55.69 tons
(Pic. 6).
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Pic. 6. Total biological resource and the possible annual provision volume of the dry raw material (kg)

Thus, the gums’ raw sources provided by the widely-
cultivating in the RA apricot gum-trees can fully meet the
needs of those industrial aspects, where use of the polysac-
charides of natural origin is inevitable.
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SUMMARY

INVESTIGATION AND RECORD OF THE APRICOT
TREES’ GUMS RAW RESOURCES OF FLORA OF
THE REPUBLIC OF ARMENIA

Chichoyan N.

Yerevan State Medical University, Department of Pharma-
cognosy, Yerevan, Armenia

Considering the fact that the recent resourceological re-
searches referring to the local flora apricot trees’ gums held
in different regions of the RA were encountered in 1999-
2000, there was a problem of serious approach necessity
regarding gums in the RA (for a process of their resources
record in the RA), as their need increase is anticipated not
just in the medical industry, but also in the other industrial
aspects.

According to the got value, the possible annual provision vol-
ume all over the Republic made up 49.52-55.69 tons. Mean-
while raw productivity is approximately 53.6+6.67g/m?.

Thus, the gums’ raw sources provided by the widely-
cultivating in the RA apricot gum-trees can fully meet the
needs of those industrial aspects, where use of the polysac-
charides of natural origin is inevitable.
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PE3IOME

MN3YYEHUE U TOJACYET CBIPBEBBIX 3AITACOB
KAMEJIEH ABPUKOCOB ®JIOPBI PECITYBJIUKN
APMEHMHA

Yuuosnn H.b.

Epesanckuii eocyoapcmeentviii MeOUyuHCKuU yYHU8epCu-
mem, kageopa gpapmaroenozuu, Epesan, Apmenus

B Pecnybmuke ApMeHnst KaMeIOHOCHBIMH SIBISTIOTCS a0pH-
KOCOBBIE JiepeBbs (Armeniaca vulgaris Lam.), ceippeBbie
3amachkl KOTOPBIX 10 HACTOAIIEE BPEMsI MPAKTHUECKH HE
HCTIONB3YIOTCSL. Y YUTBIBAS TOT (DAKT, 4TO MOCIETHUE PECY-
COBEUYECKNE MCCIIEIOBAaHNS KaMeau aOpHKOCOB OTedec-
TBeHHOHU (h1opEI B palionax PecryOnuku ApMmeHus: 6putH
mpoBeaeHsl B 1999-2000 rr., BO3HUKIA HEOOXOIMMOCTh
TMIOZICUETa €€ ChIPhEBBIX 3aracoB. Pe3ynbrars! nccienosa-
HUH MOKa3alu, 9YTO CPEIHss ChIPhEBAs NPOAYKTHBHOCTh
OJTHOTO aGPUKOCOBOTO JIepeBa COCTABIIET 53,6:£6,67T/M2,
a BO3MOJKHAs €KeroaHast 3arotoska - 49,52-55,69 tons.

[IpoBeneHHbBIE peCypCcCOBENUECKUE UCCIEAOBAHMUS BO BCEX
paiioHax ApMEHUHU NOATBEPAWIN IPEAIOI0KEHHS O TOM,
YTO CHIPHEBBIE 3aMlachl A0PUKOCOBOW KaMenu Ha Teppu-
TOpUM APMEHHUH JOCTATOYHBI M MPEICTABISIIOT BEChMa
OONBIION MHTEPEC C TOUKU 3PEHUSI UX HCIIOIb30BAHUS B
MEIMKO-(apMaeBTHIECKOH 1 APYTUX 00TACTSAX MPOMBILII-
neHHocTH PecnyOmiku ApMmeHus.
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CYTOLOGIC, COLPOSCOPIC AND HISTOPATHOLOGIC CORRELATIONS
OF HYPERKERATOSIS IN REPRODUCTIVE WOMEN

IChogovadze N., 'Jugeli M., 2Gachechiladze M., 2Burkadze G.

'Research Institute of Clinical Medicine, Department of Gynecology, Thilisi;
’N. Kipshidze Central University , Clinic, Department of Pathological Anatomy, Thilisi, Georgia

According to last classification of Bethesda system (2001)
for reporting cytologic diagnoses of cervicovaginal smears,
hyperkeratosis is classified as benign structural change of
cervical squamous epithelium, which is characterized by
excessive keratin accumulation in epithelial cells. It is a
benign defensive reaction in response to chronic mucosal
irritation, as traumatic, physical and chemical injury, also
inflammation and uterine prolapse [5].

Histologically polygonal, clear stained, anucleated cells
are present, which frequently cover each other, or is ar-
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ranged as cover layers of superficial epithelium. Clinically
hyperkeratosis identified as white, non-staining plaques,
which is called leukoplakia. Leukoplakia is a white, well-
demarcated area on the cervix that may be apparent to the
unaided eye, before the application of acetic acid. The white
colour is due to the presence of keratin. Colposcopically
two types of leukoplakias are distinguished: thin and thick
leukoplakia [4].

In Pap smear numerous of single anucleate, mature, po-
lygonal squamous cells or plaques of tightly adherent cells
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may be appear. The significance of hyperkeratotic cells in
Pap smear, is not fully understood. Also, there is no specific
follow up guideline [6,7]. According to published literature
in most of cases keratinization is associated with epithelial
pathology and normal, glycogen-containing squamous epithe-
lium rarely displays it, and the degree of keratinization does
not depend on the type of underlying disease and can range
from mild parakeratosis to full cornification [3]. Some autors
stated that hyperkeratosis is present in 44% of patients with
cervical dysplasia [2]. Nowadays generally accepted the idea
that hyperkeratosis itself is a benign change, but it may mask
other pathologies, including invasive carcinoma [ 1,8]. Hense,
it should be an indication for biopsy, but there is not enough
evidence to prove this conception.

We aimed to investigate the correlation of colposcopi-
cally identified hyperkeratosis with cytopathological and
histopathologycal data, and its’ possible relationship with
dysplastic lesions of uterine cervix.

Materials and methods. We studied 123 cases of colposcopi-
cally identified hyperkeratosis. Patients were distributed into
two groups: I group — 42 patients with thin leukoplakia and I1
group— 81 patients with thick leukoplakia. Cytological reports
were available in all cases. Directed biopsy with subsequent
histopathological examination of H&E stained sections was
performed in patients with cytologically identified epithelial
cell abnormalities (ECAs), including atypical squamous cells
of undetermined significance (ASCUS), Low-grade squamous
intraepithelial lesion (LSIL) and high-grade squamous intra-
epithelial lesion (HSIL).

Colposcopy. Colposcopical examination was performed
by OLIMPUS OCS500 colposcope, after 5% acetic acid
application. Based on appearance hyperkeratotic lesions
were divided into thick and thin leukoplakia. Thick leu-
koplakia was characterized by a rough/coarse surface, was
raised above the level of normal mucosa, and was visible
by unaided eye in majority of cases. Thin leukoplakia was
visible only by colposcopy and after acetic acid solution and
appeard as a white opaque area with a flat surface, slightly
raised above the level of normal mucosa.

Cytopathological study. Conventional cervical smears, were
fixed by 70% ethanol and stained by Pap method. The cy-
tological reports were made using Bethesda System 2001.
Epithelial cell abnormalities, including ASC-US (Atypical
squamous cells of undetermined significance), LSIL (Low-
grade squamous intraepithelial lesion) and HSIL (High-grade
squamous intraepithelial lesion) were considered in relation-
ship with hyperkeratosis. Diagnosis of hyperkeratosis was based
on detection of anucleated squames at low power in 6 field.

Histopathological study. Biopsy specimens were fixed in
4% neutral buffered formalin and embedded in paraffin.
4u sections were routinely stained by hematoxylin-eosin
and examined under the microscope. Cervical dysplasia
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was interpreted using three step CIN (cervical intraepi-
thelial neoplasia) system, corresponding to mild (CIN1),
moderate (CIN2) and severe (CIN3) dysplasia. Diagnosis
of carcinoma was based on WHO criterions.

Results and their discussion. Cyfopathological study re-
sults: Epithelial cell abnormalities (ECAs) were detected
in 14 (33%) patients with thin (I group) and in 13 (16%)
patients with thick leukoplakia (II group). 28 (67%) cases
from I and 68 (84%) cases from II group were were negative
for intraepithelial lesion or malignancy (NILM).
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Graph 2. Distribution of ECAs in groups

From ECAs in I group atypical cells of undetermined signif-
icance (ASCUS) were in 7(17%), low grade intraepithelial
lesion (LSIL) in 4 (9) and high grade intraepithelial lesion
(HSIL) in 3 (7%) patients. From II group ASCUS were 9
(11%), LSIL in 4 (5%%) and HSIL in 0 (0%) of cases.

il

Pic. 1. Plaques of tightly adherent anucleated squames,
negative for intraepithelial lesion or malignancy (NILM)
Pap stain, x200
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Pic. 2. Anucleated squames in association with high grade
intraepithelial lesion (HSIL)

Histopathological study results: From 14 patients with
ECAs in I group cervical intraepithelial neoplasia (CIN)
were detected in 10 (71%) of patients, from which CIN1
were 4(29%), CIN2 —4(29%), CIN3 in 3(21%) cases; In 11
group CIN were detected in all 13(100%) patients: CIN1 in
3(23%), CIN2 in 6(46%%), CIN3 in 4(31%) cases.
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Graph 3,4. Distribution of cervical intraepithelial neopla-
sia in groups

Pic. 3. Thick layer of hiperkeratosis covers mild cervical
intraepithelial neoplasia (CIN1), H&E, x200

© GMN

Pic. 4. Hiperkeratosis with underlying moderate cervical
intraepithelial neoplasia (CIN2), H&E, x100

CONCLUSIONS:

1) cervical dysplastic lesions are identified 2 times less
frequently in conventional Pap smears from patients with
thick leukoplakia, than in patients with thin leukoplakia;
2) histopathologically identified cervical dysplasias are 1,5
times more common in patients with thick leukoplakia.
This difference should be considered by pathologists and
gynecologists, since the leukoplakia can not only obscure
a lesion, but also preclude adequate cytological sampling
of the area.
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SUMMARY

CYTOLOGIC, COLPOSCOPIC AND HISTOPATHO-
LOGIC CORRELATIONS OF HYPERKERATOSIS
IN REPRODUCTIVE WOMEN

!Chogovadze N., 'Jugeli M., 2Gachechiladze M.,
’Burkadze G.

!Research Institute of Clinical Medicine, Department of Gy-
necology, Thilisi; °N. Kipshidze Central University , Clinic,
Department of Pathological Anatomy, Tbhilisi, Georgia

The significance of leucoplakia/hyperkeratosis in colpos-
poscopy or hyperkeratotic cells in Pap smear, is not fully
understood. It is considered that hyperkeratosis itself is a
benign change, but it may mask other pathologies, including
invasive carcinoma. We studied 123 woman with colposcopi-
cally identified hyperkeratosis and its’ possible relationship
with dysplastic lesions of uterine cervix, based on correlation
with cytopathological and histopathological data. The results
of our study showed that 1) cervical dysplastic lesions are
identified 2 times less frequently in conventional Pap smears
from patients with thick leukoplakia, than in patients with
thin leukoplakia and 2) histopathologically identified cervical
dysplasias are 1,5 times more common in patients with thick
leukoplakia. Pathologists and gynecologists in practice should
be aware of this difference.

Keywords: hyperkeratosis, uterine cervix, cervical dys-
plasia, leukoplakia.
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OUTOJOTNYECKAS, KOJBIIOCKOITHMYECKAS
N THCTOIMATOJOI'HYECKAS KOPPEJISIOUS
I'MITEPKEPATO3A Y )KEHIIIUH PEITPOJAYKTHB-
HOI'O BO3PACTA

Yorosaaze H.K., Ixxkyrean M.K., I'aueunnanze M. /.,
’bypkanze .M.

! Hnemumym Kaunudeckot Meouyuibl, enapmamenm 2ume-
konoauu, > Yuusepcumemckas kaunuxa um. H. Kunwwuose,
Odenapmamenm namono2uiecxkou anamomuu, Tounucu,
Ipy3zus

N3yyena B3aMMOCBSI3b FMIEPKEPATO3HBIX MOBPEKACHUN
¢ IUCIUIACTUYECKUMH Ipolieccamu Iielku marku. IIpo-
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MEJTUIIMHCKUE HOBOCTHU I'PY3HUU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

BEJICHbl LIUTOJIOTMYECKUE U TUCTOJOTMYECKHE UCCIIENO-
BaHMs 123 KEHIIUH, Y KOTOPBIX KOJIBITOCKOITUYECKH ObLIH
BBISIBJICHBI TUIIEPKEPATO3HbIE MOBpEXkKACHUS. Pe3ynbrarsl
UCCIIEN0BAHMS [TOKA3aJIM, YTO y MAallUEHTOB C TOJCTOM,
BO3BBIIIAOIIEHCS HaJ OBEPXHOCTBIO LNIEUKU MATKH,
nelikorakue B 00bruHOM Ma3ske [lanannkosnay qucriia-
CTUYECKHE MOPAKEHUS MIEHKU MaTKU BCTPEYAIOTCS B 2
pa3za pexe, 4eM y MalMeHTOB C TOHKOW JeHWKOIIaKueu.
[Ipu rucrosiornueckoM HMccleJOBaHUU MALUEHTOB C
TOHKOM JIEWKOTJIaKWel AUCIIA3UU IEHKU MaTKW Bbl-
sBisitoTCs B 1,5 pasza yaie, 4eM y alueHTOB ¢ TOJICTOM
neiikonakuei. [lonydeHHble pe3yabTaTsl IOMOTYT pac-
KPBITh MEXaHU3MbI PA3BUTHS MPEAPAKOBBIX U PAKOBBIX
MOpPaKEHUU IIEHKN MaTKH.
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