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

3. B crarbe 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. K crarpe IOMHKHBI OBITH MPHIIOKEHBI KPAaTKOE (HA MOJICTPAHUIIBI) PE3IOME Ha aHTIINHCKOM,
PYCCKOM M Ipy3UHCKOM $I3bIKaX (BKJIIOUAIOIIEe CICAYIONINE Pa3ieibl: IeJh UCCIEOBAHNS, MaTepral U
METOJIbI, PE3yJIBTaThl M 3aKIJIFOYCHUE) U CITUCOK KITFoUeBbIX ciioB (key words).

5. Tabnmuip! HEOOXOIUMO MIPEACTABIISITE B ITe4aTHOH popme. DoTokonnu He MpuHUMaroTcs. Bee
uu(ppoBbIe, UTOTOBbIE U MPOLEHTHBIE JAHHbIE B TA0JHMIAX J0JKHBI COOTBETCTBOBATh TAKOBBIM B
TeKcTe cTaThbu. Tabnuibl U rpad)uKu TOJKHBI OBITH 03araBIeHbI.

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

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

7. ®aMUINU OTEYECTBEHHBIX AaBTOPOB MIPUBOMATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. IIpu opopmnennn u HarpaBneHnn crareid B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKONHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMUTETOM PEIaKTOPOB MEAMIMHCKUX JKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B kxoHIle Ka)XI0H OpUIMHAIBHOM CTaThU MPUBOAUTCS Oubanorpaduyeckuil cnucok. B cnmcok nure-
paTypbl BKIIOYAIOTCS] BCE MaTe€pHalbl, HA KOTOPbIe HMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIISIETCS
B a1(paBUTHOM IOpsiAKE U HyMepyeTcs. bubnmorpaduueckoe onucanne IUTepaTypbl COCTaBIsSeTCs Ha
A3bIKE TEKCTA JJOKyMEHTa. B crmcke simTeparypsl CHauana NpUBOASTCS PadOTHI, HAIMCAHHBIC 3HAKAMHU
Ipy3MHCKOro andaBuTa, 3aTeM KUPWUIHLECH 1 narnHuned. CChUIKM Ha LIUTHPYEMble paObOThl B TEKCTE
CTaThH JAIOTCS B KBAJPATHBIX CKOOKaX B BUJE HOMEPA, COOTBETCTBYIOLIEMY HOMEPY JaHHOM pabOTHI B
CITUCKE JIUTEePaTyphI.

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

10. B KoHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHa U OTYECTBA, YKa3aHbl CIIyKeOHBIH M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHbIe KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOHKHO MPEBBILIATH IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 paBo COKpallaTh U UCIPaBIATh cTarhbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCsSl paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTMO HampaBlieHHE B PEJAKIINIO padOT, MPEACTABICHHBIX K TeYaTH B WHBIX
M3aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3AHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IMPaBUJI CTATbU HE PAaCCMaTPUBAIOTCH.




REQUIREMENTS

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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AHJIPOJIOI'HYECKHUE ACIHEKTHBI 3I0POBbSA KASAXCTAHCKUX MYKYUH

Xam3uu A.A., 2®Oposos P.A.

!Knunuka «A-Tenepuy, Anmamol;
’AO «Kasaxckuii MeOuyuncKuil yHueepcumen Henpepwleno2o oopazoeanusy, Aimamet, Kazaxcman

CekcyasibHast MEUITIHA MPOJOIDKAET 3aHUMATh JTUIUPYIO-
M€ MO3UINHU U SBISETCS OTHUM U3 CaMBIX IPOTPECCUB-
HBIX HAINPaBJICHUN B 00JACTH YPOIOTHU M aHIPOJIOTHH.
Ha naHHBI MOMEHT O KOHLIA HE U3Y4YEH BECh CJIOKHBIN
MEXaHU3M 1aTO(PH3HOIOTMIECKUX MPOLIECCOB, BHI3bIBAIO-
IIMX CEKCyallbHbIE IPOOJIEMbI, HO yYEHBIE U HCCIIEI0BATENH
CTPEMSATCS K MPOBEICHHUIO XOPOIIO CIITTAHWUPOBAHHBIX U
OpraHU30BaHHBIX HCCIEAOBaHUN. Ecin B mepBhIX paboTax
ObUIM OTpaXKe€HbI MPEUMYIIECTBEHHO JIaHHbBIE 0 YPEK-
TribHOM quchynkimu (1), To B HacTosiiiee Bpemsi cepa
U3y4EHHsI paCUIMPSIETCsI M BKIIIOYAeT B ce0sl paccTpoiicTBa
SIKYJSILUK U @aHJPOT€HOIE(DHUIIUT, OKa3bIBAIOIIIE BIUSHNAE
Ha KaueCTBO U3HU MYK4MH. Tak, 10 1aHHbIM EBponeii-
CKOM AccolMaliuy ypoJIoroB, SpeKTHIbHAS JUCHYHKIHS
U TIpeXJIeBPEeMEHHas JSIKYIANUS SBISIOTCS Hanbomee
BCTPEYAIOIINMUCS IIOJIOBBIMH PACCTPONHCTBAMH Y MY>KUNH
[11,12]. HecMoTpst Ha TO, 4TO SPEKTHIIbHAS TUCYHKIUS
caMa 1o cebe He SBISICTCS YIPOXKAIOUIUM IS KU3HU
COCTOSIHMEM, BCE€ K€ JaHHAs MaTOJOTHsS OKa3bIBaeT Cy-
IIECTBEHHOE BIIMSHUE HAa MCUXHUYECKoe U (hUu3nyeckoe
37I0pPOBbE, a TAKKE HA KAYECTBO )KU3HHU HE TOJIIBKO CAMOTO
00JILHOTO, HO U ero napTHepuu [7].

BonbmnHCTBO cTareil COOTBETCTBOBAJIO IIOHATUIO OIIUCa-
TEJIbHOM 3MHIEMHOJIOT MK, COOCTBEHHO PACIIPOCTPAHEHHIO,
IpU KOTOPOM aBTOPBI PETUCTPUPOBAIIM YUCIIO CIy4aeB B
KOHKPETHOM TOIYJISIKY B IaHHOE BpeMsi. OJHaKo, rocJie
NPOBE/ICHHS aHAJIN3a PE3YJILTATOB OOJIBILIOrO KOJINYECTBA
paloT BBISBJIEH MIMPOKUH JMANa30H paclpoCTPaHEHUS
APEKTHIBHON TUChYHKIMH; TPUYMHAMH [TOCITYKUIIU ClIe-
nyrorue (hakTopbl: 00CIISI0BAIICEH PA3IYHbIC BO3PACTHBIC
IPYIIIbL, KHCTPYMEHTBI/METO/I0IOT Msl HCCIISIOBAHUSI ObLTH
pa3IMuHBIMK, HEMHOTHE HUCCIIEJOBAHUS TPOBOIMIINCH Ha
Clly4allHOW BBIOOpKE; HE BO BCeX paboTax y4HMTHIBAJIACh
4acTOTa OT3bIBOB U BPEMEHHbIE PAMKH HUCCIISJOBAHUSI.

B 2013 roxy 0b1a onyonikoBana crarbst Eardley 1., cornac-
HO KOTOPOH pacrpoCcTpaHeHHe SPEKTUIIbHOI TUCyHKIMH
y Myxu4uH B Bo3pacte 40-49 net 6pu1a B inanaszone ot 1%
110 29%, yBenuurBasch ¢ BO3pacToMm — ot 7% mo 74% (60-
69 ner) u cpennee 3HadeHue B 44% y myxxunn 70-79 ner.
B IOx#oi1 EBpornie yactota 1aHHOI maTOJI0rUN OKa3anach
camoit Hu3KoH — 12,9%; HanbospIas pacpocTpaHEeHHOCTh
- B lOro-Bocrounoit Azuu — 28,1% [6].

B Asmactckux crpanax no aanabiM Christopher CK Ho,
Praveen Singam, Goh Eng Hong and Zulkifli Md Zainuddin
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[4], nnana3oH 4acTOThI APEKTUIILHON JAUCHYHKIIMU HAX0-
nuTcs B ipeaenax ot 9% no 73%.

CormiacHoO JIUTEPaTyPHBIM JTaHHBIM, OTMEUACTCS BO3PacT-
HO€ TIOBBIIIEHHE YaCTOThl IPEKTHILHON AUCHYHKIIHMH;
OJHAKO (haKTHUYCCKHE TOKa3aTesid 3a00IeBaEMOCTH 3Ha-
YUTEIBHO pa3inyainch. Tak, 3a001eBaEMOCTh MYKUUH
B Bo3pacte 50-59 ner xonebanack ot 10,1 (na 1000 Ha-
cenenwust) B Hunepnangax [23] no 53,7 ciayyaes (Ha 1000)
B bpasunuu [17].

Yacte uccnenoBaHuil Oblyla HampaBlIeHA Ha BBISBICHHE
(hakTOpOB pUCKA ISl TOJIOBBIX PACCTPOMCTB Y MY>KUHUH, &
TaKXKe ONPEeAETICHHUS B3aUMOCBA3€EH C IPYyTHUMHU COIHATIBHO-
3HAYMMBIMH 3a00J€BaHMUSIMHU: OCBEIICHBI CBSI3H IPEK-
TUIIBHOM TUC(YHKIUHM C 0COOCHHOCTSIMHU 00pa3a HU3HU
(runoauHaMKeEH, KypeHUeM, 3J10yOTPeOIeHHeM aIKoro-
JI51), OKMPEHUEM, CaXxapHbIM JHa0eTOM, METa0O0INIECKUM
CHHJIPOMOM 1 €r0 KOMIIOHEHTaMH, a TaK)Ke OITUCAHBI MEPhI
npodunakriku u nedenus /1 [3,9,13,16].

B cuny cBo€il OTKpPBITOCTH KyJIBTYpa €BPONEHCKUX CTPaH
n CHIA nana MOIIHBIA TOTYOK Pa3BUTHIO CEKCYaTbHOM
MenuiuHbl [4]. B KpyIHBIX HCCIEIOBAHUAX, HAYWHAS C
1993 roxa u 1o ceii AeHb ObUTH MPUBEICHBI YCTKUE JOKA-
3aTeNbCTBA CBA3EH DPEKTUIIbHON AUCHYHKIMU C 0COOCH-
HOCTSIMH 00pasa jKHU3HH, TUIIOTOHAIN3MOM, OKUPEHHEM,
caxapsbIM quadetom [1-3,6,13,21]. B nanpHeliniem nanaas
mpobieMa MpHUBIeKIa BHUIMAHNE U a3MATCKUX YUCHBIX U
ucclieioBareseld, KOTopble CTOJNKHYJIHCh C MPOoOIeMoii,
3aKJIFOYABIIEHCS B TOM, YTO JIJIs1 OOJIBIIEH YaCTH KUTEJICH
cTpaH A3MM TeMa CeKCYaJbHBIX OTHOIICHHUH SABIAIACH
3aMpeTHON BBULY OCOOEHHOCTEH KyJIBTYPHI U TPaIUIHH.
Hecmorpst Ha 310, Takue yuensie, kak Christopher CK Ho,
Praveen Singam, Goh Eng Hong and Zulkifli Md Zainuddin
[4] mpoBeu rcciienoBaHKs U OIyOIMKOBAJIH JAHHBIC O pac-
MPOCTPaHEHNH SPEKTHUIILHOM TUCHYHKIMH, TUTIOTOHAIU3-
Ma M IpexIeBpeMeHHOH aKyasuy B Manaiisun, Kopee,
Kurae, Cunranype u Taiinanzge [2,5,19,24,25]. Oxnako
LEHTPAIbHO-a3UaTCKUI PETHOH JI0JIT0€ BPEMsI OCTaBaJICs
HEOXBAYCHHBIM I0I00HBIMH HUCCIICIOBAHUSIMH, B YACTHO-
ctu B Pecnyonuke Kazaxcras suiib B 2007 romy Ob110 po-
BEJICHO [IMPOKOMACILITAOHOE IITHIEMUOJIOTMIECKOE HCCIIe-
JIOBaHME UHULIMATUBHOM I'PyNIION, COCTOSBIIEHN U3 Bpaya-
yporora (1.M.H. XamM3uH A.A.) U Bpada-3HIOKPHHOJIOTA
(mpodeccop 3enbuep M.E.) [1-3]. B cuiy Toro, uro 3a
MOCJIETHHE JIBA ACCSATUIICTHS ObLT OITyOIIMKOBAH LIEIIBIHA PSI
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padoT, MOCBSAIIEHHBIX MTPo0JieMaM CeKCyaIbHOM (QyHKINH y
MyKuuH, B uccienosanuu . Eardley [6] yka3siBaeTcst, 4TO
CBSI3b MEX/Y KYJBTYPHBIMHU, SKOHOMUYECKHMH, PACOBBIMH
(akTOpaMu M SPEKTUIBHON TUCPYHKIIHUCH HETOCTATOUHO
orpejiesieHa U 3aCIy’KUBAaeT JalbHEUIIEro U3y4eHUsl, B
CBSI3U C YeM NPOBEICHBI MCCIIEJ0BAHUS C OLIEHKOW pac-
MPOCTPAaHEHHMs] SPEKTHIBHON TUCOYHKIMK U CUMIITOMOB
AHJPOr€HHOM HEIOCTAaTOYHOCTH Y JKUTEJIEH TOPOICKOU U
cenbCcKor MecTHoctel [1-3,5,21].

[{enpro MccenoBaHUSA SIBUJIOCH OMPEACIHUTH Paclpo-
CTpaHEHUE SPEKTHIbHON TUCOYHKIHMH U CHMIITOMOB
aHPOreHOACHUIINTA Y JKUTEICH TOPOACKON U CENIbCKOM
MecTtHocTelt Pecriyonmuku Kazaxcras.

Marepuana u MeTobl. MeTo10M 06eCIIOBTOPHOH cydaii-
HOW BBIOOPKM JUIS UccieaoBaHus Obuin oToOpansl 2203
MYKYHMHBI, KOTOpBIE OBLIH PacIpe/IeeHbl 110 BO3PACTHBIM
IpyIIIaM COIIacHO Ki1acCU(pHKAIMHU, TPUHITOH MexayHa-
ponHbM coBeranreM BO3 1o npodiiemaM repoHTONI0r U
(1963). PecnionieHTaMu SIBTISUTHCH )KUTETH AJTMaTHHCKON
u Cesepo-Kazaxcranckoi obnmacteit (congarbl CpoYHOM
BOMHCKOM CITy>KObI, paOOTHUKH rOCY/IapCTBEHHBIX YUPEIK-
JICHUH, TIO’KapHBbIe, MTAI[UEHThI yPOIIOTHYECKOTO OT/ICIICHHUS
(24,3% ot Bcex pecnOHIEHTOB) M TPaKIaHCKHUE JHUIA
(BHE CTEeH MEIUIIMHCKUX YyUpEeXIeHH) B Bo3pacTe oT 18
1o 74 net, u3 HUX ropoxackux xurenei — 1550 (70,4%),
cenbekux xutenei — 653 (29,6%) (tadauma 1). Yposorom
1 SHAOKPUHOJIOTOM NPOBCACHBI OITPOC U OCMOTP MYXKUNH
C 3arOJIHEHHEM KapT 0OCIe/IOBaHHsI MYKUMHBI, & TaKKe
MIPEATIOKEHO 3aM0HEHNE aHKeT (MexKTyHapOaHBIN HHIECKC
spektmibHol (ynkuun - IIEF, OnpocHuk Bo3pacTHBIX
CUMITOMOB MYX4uHBI - AMS). NHTepnperanus pe3ynb-
TAaTOB AHKETHUPOBAHUA IMPOBOAUIIACHE IO PEKOMCHAAIUAM
Rosen RC, et al., cormacHO KOTOPBIM HAJIMUHE SPEKTHIIBHOI
JUChYHKIMM CUATANIOCH NIPU CyMMe 0ajuioB, MeHee 20,
HaOpaHHBIX IpH OTBeTax Ha 1, 2, 3,4, 5, 15 Bonpoce! [IEF
[20]; Hanmume annporeHonedumTa - Mpu Habope Ooee 26
6asoB o AMS-onpocuuky. THdopMupoBanHoe cornacue
6])1.]10 MOANMMUCAaHO KaXXJbIM PECIIOHICHTOM.

KpI/ITepI/IHMI/I BKJIIOUCHUA MYKYUH B UCCIICAOBAHUC SABJIA-
JIUCB: COITIACHE Ha ITPOBEJICHAE OCMOTPA U aHKETUPOBAHUS,
TMIOJTHOE 3aMO0THEHHeE IpeiocTaBieHHbIX onpocHUKOB (IIEF,
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AMS-onpocHuK, KapTa 00clie0BaHUs); KPUTEPUIMHU
UCKJIIOUEHHUS U3 HCCIENIOBAaHUS - OTKa3 OT MPOBEICHHUS
o0crieIoBaHM, HaMYKE paKa MpPEeICTaTeNIbHOM JKeNe3bl
Y HETOJIHOE 3alojHEeHHEe ONPOCHUKOB. Beero ObL1o npu-
BJICUCHO K y4acTHIO 5352 My>X4WHBI, U3 HUX OTOOpaHEI
Ka)K/[bIil BTOPOU PECIIOHICHT B 00CHX rpyrax (TOpOaCKue
U CENIbCKHE XKUTEIH), TAKUM 00pa3om, u3 2676 obcrneno-
BaHHBIX, YYUTHIBASS KPUTCPHUH BKIIOUYCHUS/HUCKITIOUCHHS
PECHOHACHTOB, 473 MyXYMHBI HE OBIITH BKJIIOYCHBI B UC-
clle/loBaHMe.

Craructuueckas 00paboTKa MPOBOAUIACH C MTOMOIIBIO
npuknaansix nporpamm STATISTICA 7.0, SPSS 17.0 u MS
EXCEL 2007, Ha ocHOBE KOTOPBIX MPOU3BEICHA OlEHKA
PE3yIIBTaTOB C HCTIONB30BaHUEM Kputepus x> 1 U-Kputepus
Manna-YutHu (pacnpenenaeHue JaHHBIX OTIHYaloCh OT
HOPMaJIbHOTO).

3HAYMMBIM MOMEHTOM SIBIISIETCSI TOT (baKT, YTO IpUu Opo-
BEJICHUH JaHHOTO MCCIIeIOBAHHS ObUIN YYTEHBI KDUTEPUH
mikassl Prins [6,20], 4To MO3BOMISIET CYIUTH O PACIIPOCTpa-
HEHUH 9PEKTHIILHOM TUC(YHKIIMHM U CHMITOMOB aH/Ipore-
HOZleUIINTA Y MYKUHH.

Pesyabrarsl n ux odcy:xaenue. [Ipu ananmse onpocHUKOB
ITEF BbIsIBIEHO, 4TO Mpu3Haku DJI MIMPOKO pacmpocTpa-
HEHBI CPEIU MYXYHUH KaK TOpPOJICKOH, TaK U CEJIbCKOMU
MECTHOCTH.

Kak crnemyeT U3 BBIICIPUBEACHHBIX JaHHBIX PUCYHKOB |
U 2, TpyTIbl MY>XYUH FOPOJCKOI U CENbCKOM MeCTHOCTEH
OBUTH COTIOCTABUMBI 110 BO3PACTy (CTAaTUCTUYECKU 3HAUH-
Moi1 pazHuliel He BeisiBieHo: U=594,0; Z=0,97; p=0,33).

OOGparmaroT Ha ce0st BHMMaHKE BLICOKHE CPETHUE TIOKA3aTeIH
PpacrpoCTpaHeH s SPEKTHIILHOM AUC(HYHKIUH B TPYTIIE MykK-
YHH MOJIOJZIOTO BO3PACcTa — MPAKTUUECKH Y KK/IO0TO BTOPOTO
MY>K4YHHBL: CPEIM TOPOACKUX MYXUHH B Bo3pacTe ot 18 10 29
JIeT Ipo0IIeMBI € 3peKIMeH BhISIBIINCE Y 252 (42,1%) (2,0%)
u3 598, a 'y cenbCKUX JKUTENeH TON jke BO3PACTHON TPYIITIBI
Ol BeisiBneHa y 195 (48,1%) (2,5%) uz 405, pasuuna B 6,0%
OKa3aach CTATHCTHYCCKU HesHaunMa (y° — 3,528; p>0,05). B
Bo3pactHoH rpymre ot 30 10 44 net pazuauia (9,1%) B uactore
HOJIOBO# TUCYHKIMU Yy MY>KYHH, TIPOXKHBAIOIINX B TOPOJI-

Tabnuya 1. Bospacmuoti cocmag pecnonoenmos

KosimuecTBO pecnonieHToB, (n)
Bo3pacTHbIe rpynibl, JeT
rOpoCKOe HACEJIeHHe ceJIbCKOe HaceJleHue
18-29 598 (38,6%) 405 (62,0%)
30-44 577 (37,2%) 146 (22,4%)
45-59 268 (17,3%) 66 (10,1%)
60-74 107 (6,9%) 36 (5,5%)
18-74 1550 (100%) 653 (100%)
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Puc. 1. Onucamenvuvie cmamucmuxu sospacma, 6ainoe no AMS u IIEF onpochukam y sxcumeneti 20pooa

Descriptive Statistics (Spreadshest?)]
Mean | Valid M | Median Mode |Frequency |Minimum |Maximum | 25000th | 75000th |Geometric |Harmonic |Std.Dew.
Variable of Mode | | Percentile | Percentile Mean Mean
Boapacr | 36,1097 1550 33,00000 23,00000 80 1800000 8400000 2600000 4400000 3396621 3209206 1317153
AME 24 55355 1550 21,00000 1700000 371 1300000 8500000 1700000 2800000 2305243 21092244 050466
IIEF 22 40774 1550 2500000 2900000 261 000000 3600000 2000000 28,00000 8,25350

Puc. 2. Onucamenvuvie cmamucmuxu sospacma, 6ainoe no AMS u IIEF onpochukam y sxcumenetl cena

Descriptive Statistics (Spreadshestl)
Mean |Valid N | Median | Mode |Frequency |Minimum |Maximum | 25000th | 75000th |Geometric |Harmonic Sld_Dev.i
Wariable | of Mode Percentile |Percentile | Mean Mean |
Bozpact 3213170 653 27 00000 2300000 58 1800000 7300000 2400000 3300000 3026381 2887547 12B039%
Bannno AMS | 24,07504 53 2000000 17 00000 141 1400000 ©200000 1700000 2900000 2232947 2088184 1030496
Bann no MH3® | 21 34227 653 2500000 2900000 135 100000 3000000 1800000 2800000 1832423 1076145 837308
1874 (x) ——
60-7T4 (n.)
4559 (1) M
3044 (1) *
18-29 (1) #
[ I I
0% 20046 40045 6005 80046 100%% 120%4
18-29(n.) 3044 () 45-59 () 60-74 () 18-T4(n.)
B CenbokHe SRHTETH 48.1%0 56,290 77.3%0 97,2% 55,6%0
OlopodckHe AEHTETH 42,1%9 47,1%% 63,800 86,909 50,899

Puc. 3. Pacnpocmpanenue s3pekmuibHou OUCHYHKYUU CPeOU PASTULHBIX B03DACTHHBIX 2PYNN

ZOPOC)CKMX U CeNbCKUX dcumerneti

18-74(w)

60-74 (1)

45-59 (1)

30-44(x)

1829 (x)

0%e 10%% 20% 3090 40% S0% 60% T0%4 8000 90%% 100%
18-29 () 30-44(n) 45-59 (o) 60-74 (1) 18-T4 (w)

B CenbCKHE SRHTEIH 17,8%% 26,700 83,309 88,009 30,3040
OTopogckHe KHTeIH 22,490 19,194 50,7029 69,204 20,304

Puc. 4. Pacnpocmpanenue cumnmomos anopozenooedhuyuma cpeou pasiuiHulxX 603pACmHbIX Spynn
20pOOCKUX U CENbCKUX dcumernell

CKOW U CETIbCKOM MECTHOCTSIX, TAKXKe ObLTa CTATHCTHICCKU
nesnaunma (> —3,797; p>0,05). Tocie 44 net nabionaercs
CTaTUCTHYECKHU 3HAYNMOC YBEIMUCHIE YUCIIa MYXKIHH, CTPa-
JTAOIINX IPEKTUITHHON JUC(YHKIIEH He3aBHCHMO OT MECTa
MPOXKUBAHUS PECTIOHIEHTOB —Ha 16,7% B ropone (> —20,379;
p<0,01), Ha 21,1% B cenbckux paitonax (> — 8,663; p<0,01).
[Toxasarenu ke OOIIETO PACIPOCTPAHCHUS dPEKTHIEHOMN
© GMN

muchyHkImmM cpenu xureseit ropona cocrasmin 50,8%
(1,3%) (788/1550), cpemu cenbekux xureneii —55,6% (1,9%)
(363/653); pasuuiia craructiudecku 3uaunma (x> — 4,156;
p<0,05), (puc. 3). CoracHO JTaHHBIM 3apyOSKHBIX aBTOPOB
W HAIlIUM HaOJIONCHUSIM, IIMPOKOe pacripocTpaneHue /1 y
MY>K4HH, TIPOXKUBAIOIIHUX B FOPOJIE, MOYKHO OOBSICHUTH 0CO-
OCHHOCTAMM >KM3HH, KOTOPO CBOMCTBEHHA OOJIBIIIAs YacToTa
9



CTPECCOBBIX CUTyaIWii, 6oJiee HAMPSHKECHHBIN PUTM JKU3HU;
B CEJILCKOM MECTHOCTH — HEOJNAronpusITHHIMU YCIIOBUSIMU
MEIULMHCKOTO 00ECTICUCHHS U IIOXOH OCBEIOMICHHOCTBIO
MY’KYUH OTHOCHUTENBHO 3TON MPOOIEMBI.

[TpencraBneHHble HA pHC. 4 TaHHBIE OTPAXKAIOT PACIIPO-
CTpaHCHHE BO3PACTHBIX CUMIITOMOB Y MY)X4MH B Pecmy-
onuke Kazaxcran. CTaTMCTHYECKM 3HAUUMOM pPa3HHIIBI
YaCTOThI MPU3HAKOB TUITOTOHAIU3MA MEXK/TY TOPOACKUMH
U CEJNbCKUMH JKUTeNssMu He BbIsABIEHO (29,3% (1,2%)
(454/1550) u 30,3% (1,8%) (198/653) cOOTBETCTBEHHO).
Cpenu xureneil cena ¢ TpUILATHIETHEr0 BO3pacTa Ipo-
MCXOJHMJIO 3HAYUTEIBHOE YBEINYCHHE Yuciia JIHL C CHM-
nrToMamu anaporenonedunmra (26,7% (3,7%) (39/146));
C YBEJIMYCHUEM BO3pPaAcTa 4acTOTa TMIIOTOHAM3Ma OTHO-
CUTEJIHO PABHOMEPHO HapacTala, JOCTHras MaKcuMyMa
y nun 60 JIeT U cTapiie, YTO BIOJHE COBMAAAET C JaHHBI-
Mu uteparypsi [8,10].

IlIupoko pacnpocCTpaHEHHbIE CPEAM MY>KCKOM IOIy-
JSIUUU TIPOOJIEMBbI B CEKCyallbHOW c(epe MMEIOT TeH-
JICHIIMI0O K HAapacTaHUIO B 3aBUCUMOTU OT BO3pacra,
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YTO YETKO MpPOCHekKuBaeTcs Ha puc. 5-8. JlaHHas TeH-
JICHI[USA OTMEUYaeTcd KaK B TOPOJACKOM, TaK M CEJIbCKON
MECTHOCTH.

Laumann EO, Nicolosi A, et al. [14] B cBoux padorax
OTMEHAKOT HeO6X0)II/IMOCTb B MPOBEACHUHN BIUAECMUO-
JIOTUYECKUX HCCIIEOBAHUN BO BCEX CTpPaHax, MOATO-
MYy HCIIPAaBOMEPHO HCIO0Jb30BaTh AAaHHBIC, MOJY4YCH-
Hele B EBpomne, CIIIA u ctpanax Bocrounoit u FOro-
Bocrounoi Asum, orHocuTenbHo Pecnyonukn Kasax-
cTaH. MHOXXECTBO Hay4HbIX pabOT OTPakaloT aCIEKThI
CEKCYaJIbHOTO 3J0POBbSI MY)KYMH CPEJIHEr0 M IMOXKH-
noro Bospacta [3,11,16], B nanHoi paboTe aenaercs
NOMBIT8KA OIEHUTh PACHPOCTPAHCHHE DPEKTHIIBLHOM
IUC(YHKIIMM U CUMIITOMOB aHJIPOTCHHOW HEI0CTaTOu-
HOCTH CPE/IHM MY)KCKOTO HaceJeHHs PernpoayKTHUBHOTO
BO3pacTa, BIICPBBIC OBUTH OTPAXKCHBI 0COOCHHOCTH JaH-
HOW MPOOJIEMBI CPEJIU CEeNIbCKHUX KUTEJICH B CpaBHEHUH
C TOpoJICKUMHU. B pe3ynbraTe nccieqoBanus BBISIBICHO,
YTO JAaHHBIC MATOJOTMYCCKHUE COCTOAHUSA XapaKTCPHBI
H ABJIAIOTCA aKTYyaJIbHBIMH KakK I JKUTenen ropoaa,
TaK ¥ CeJbCKOH MECTHOCTH, MO3TOMY HCCIIETOBAHUS
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no npoduiakTUKe, PaHHEH IMArHOCTHKE M JICYCHHIO
CEKCYJIbHBIX HapYLICHUH y MYXKYMH JOJIKHBI IIPOBO-
JUTHCSL C YYETOM COLIMAIbHBIX, KYyJIbTYPHBIX U 9KOHO-
MHUYECKUX 0COOCHHOCTEH Ka)/I0ro peruoHa.

BobiBoabI. BriieykazaHHble JaHHbIE CBUETEIBCTBYIOT
0 LIUPOKOM PACIPOCTPAHEHUH IPEKTHIBLHOM TUCPYHK-
UM M CUMITOMOB aHApOTeHoAe(dUIUTA KaK CpPEAH
ropozackux (50,8% (1,3%) (788/1550); 29,3% (1,2%)
(454/1550)), Tak u cpenu cenbckux xureneit (55,6%
(1,9%) (363/653); 30,3% (1,8%) (198/653)). Kpaii-
HE HEO0OXOIMMO MpEeANpPUHUMATh MEPH 110 OKa3aHMIO
AHJPOJIOTHYECKON TMOMOIIM CEIbCKOMY HACEJICHHUIO,
B YAaCTHOCTH B BHJE JOCTYNHOTO BCEM BO3PACTHBIM
rpyniiaM OCBEIICHHUsI MPOOJIeM C CEeKCYalIbHBIM 3/10pO-
BbEM MYXKUHH, a TAKK€ B BHUJE OTKPHITHUS KaOMHETOB
anaponoros. IIpoBeneHne mMOJOOHBIX 3SMUAEMHUOIIO-
THYECKUX HccienaoBanuii B nuHamuke (1 pas B rox, 1
pa3 B 5 7eT) MO3BOJHUT OLEHUTH COCTOSIHHE IOJOBOH
GyHKIMH y MYX4YUH (yBelIHYeHHE/YMEHBIICHNE YacTO-
ThI CIIy4acB IPCKTHIBHOW MUCHYHKIMU) U AaTh 00b-
€KTUBHYIO OLIEHKY BCEM MPEeANPUHIMAeMbIM MepaM o
OKa3aHMIO aHIPOJIOTUYECKOM MOMOIIN KaK TOPOACKOMY,
TaK ¥ CEJIbCKOMY HACEJICHHIO.
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SUMMARY

ANDROLOGICAL ASPECTS OF MEN'S HEALTH IN KAZAKHSTAN

"Khamzin A., *Frolov R.

IClinic “A-Tengri”, Almaty, Republic of Kazakhstan;
2JSC “Kazakh Medical University of Continuing Education”, Almaty, Republic of Kazakhstan

To study the prevalence of male sexual disorders in the Re-
public of Kazakhstan, the survey by the urologist and en-
docrinologist with the use of self-reported questionnaires
(ITEF and AMS) was conducted in 2007. 2203 of 2676 men
(70,4% - urban, 29,6% - rural residents) aged 1874 years
completed the survey. The prevalence rates for erectile dys-
function were 50,8% (1,3%) for 18- to 74-year olds which
numbered 1550 urban residents and 55,6% (1,9%) for 18- to

74-year olds with a number of 653 rural residents; symp-
toms of androgen deficiency were defined at 29,3% (1,2%)
(454/1550) of men and 30,3% (1,8%) (198/653) of men re-
spectively. The scale devised by Prins was used for the sur-
vey in order to be considered a valid epidemiological study.

Keywords: erectile dysfunction, symptoms of androgen
deficiency, prevalence of sexual disorders.

PE3IOME

AHJAPOJIOT'NTYECKHUE ACIHEKTBI 31IO0POBbS KABAXCTAHCKUX MYKUUH

Xam3un A.A., *®posos PA.

'Knunuxa «A-Tenepuy, Armamol, >AO «Kazaxckutli MeOUyuHcKull yHueepcumem
HenpepvleHo2o 0bpaszosanusy, Aimamel, Pecnyonuka Kazaxcman

Jis u3yueHust paclipoOCTPaHEHUSs! CEKCYyallbHBIX HapyIlIe-
Hull y MyxuuH B Pecniyonuke Kazaxcran B 2007 rony
MPOBEJICH OCMOTP IHIOKPUHOIOTOM U yposiorom 2676
MY>K4HH Cc puMeHeHneM anketupoBanud (IIEF, AMS),
n3 Hux 2203 MyX4uHBI B Bo3pacTe oT 18 mo 74 m;er
ObLTH BKITIOUEHBI B ccaenoBanue (70,4% - ropojackue u
29,6% - ceabCKUe KUTEIH). IPEKTHIIbHAS TUCHYHKITHS
BoisiBiicHa y 788 (50,8%) (1,3%) u3 1550 my»kuuH, 1po-

JKUBAIOMUX B Topone, u'y 363 (55,6%) (1,9%) uz 653
JKUTEIEH celia; MPU3HAKK aHIPOTeHHON HeJ0CTaTOYHO-
ctu onpeneneHsl y 454 (29,3%) (1,2%) ropoackux u 198
(30,3%) (1,8%) cenbckux xuteneit. [lpu mpoBeaeHnn
UCCJIeZIOBaHUsl YUTEHbI KPUTEPHUH LIKajbl Prins, 4To
MO3BOJISIET CYIUTh O PACHpPOCTPaHEHUU SPEKTUIHHOM
JUCOYHKIMYA U CUMIITOMOB aHaporeHojeduiura B Pe-
cnyosuke Kasaxcras.
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3em0bogs “A-Tengti”, sgndo-5@o, gobobgmos bssgizom Lobmasomgds
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GO0 godmggenggs. godmgombgs gobbm@Eogmos
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(30,domyab 1550 (70%) ogm Jognodols dozbmgdmgdgano,
bogom 653 (30%) — boggemols. 9@ 9]ogeo wolieyybd-
(305 gdodmgaobes Joasddo dabmgdgd 788 (50,8%)
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CPABHUTEJIbHASI XAPAKTEPUCTUKA OCHOBHBIX KJIACCU®UKAIIMIA PUCKA
INPOI'PECCHUPOBAHMUSA 3ABOJIEBAHUSA ITOCJIE PAJIMKAJIBHOI'O JIEUEHUSA
PAKA TIPEJICTATEJIbHOM KEJIE3bI

I'yaueB ®@.A., KazbivoB A.T., AnneB A.P.

Hayuonanvuwiii yenmp onxonoeuu, baxy, Azepoatioscan

Ha ceropusiiauii eHs pa3paboTaHbl M HAXOAST LIMPOKOE
IIPUMEHEHHE HECKOJIBKO CTpaTU(QUKAMN 10 paKy Hpej-
crarenbHOl skene3sl (PTIK), mo3Bossitommx pasnensiTb
MAIIMEHTOB Ha TPYMIBI C IIEJIbI0 OINpEAeIeHHs Heo0Xo-
JMMOTO 00beMa JIUCHHs U IPOTrHOo3a. Brinenenue rpymmn
BBICOKOTO ¥ KpaiHe BBICOKOTO PHUCKa HEOOXOAMMO IS
UACHTH(UKAIUY TIOMYJSALIUHA [AlUeHTOB, CTPaJarolIuX
xnuHuuecku 3HauumbiM PIDK, mpu xotopoM cymiecTBy-
€T He0OXOANMOCTh NPUMEHEHUs HanboJjee aKTHBHOM Jie-
4eOHOM TakTUKU. B ToXe Bpems y ManreHTOB ¢ HU3KUM
PHUCKOM IPOIPECCUPOBAHUS OJHOM U3 OMNLMUHU SBISETCS
aKTHBHOE HaOJIIO/ICHNE, YTO OCOOCHHO aKTyaIbHO y 00JIb-
HBIX CTapIIMX BO3PACTHBIX IPYII C BEIPAXKEHHOMN COIYyT-
CTBYIOILEH NaTOJIOTHeN U 0XKUJIAEMOH IPOJOIKUTEIBHO-
CTbIO KU3HU MeHee 10 seT.

OpnHOM U3 NepBBIX U 10 HACTOSILETO0 BPEMEHH 4acTo Ipu-
MEHSIEMBIX POTHOCTHYECKUX KiIacCH(UKAIMi sIBISIETCS
crparudukanys, paspadoransas D’ Amico u coast. B 1998
rony [1,2]. CortacHO JaHHOW CTpaTH()HUKAUU K TPYIIe
BBICOKOTO PHUCKA IIPOrPECCUPOBAHUS MOCIE PATUKAIBHO-
IO JIEYEHUsI OTHOCSTCS MAalUEHThI CO CTEINEHbI0 MECTHOI
pacnpoctpaHeHHocTu npouecca cT2¢-T4, ¢ ypoHeM
npocrarndeckoro crnenuduueckoro anturena (IICA) B
CBIBOPOTKE KpoBH Oostee 20 Hr/mit MO0 CTENEHBIO 37I0Ka-
YECTBEHHOCTH OITyXOJIH I10 1iKaje 6asoB Imcona §-10.
ABTOPBI UCCIIEA0BaHMS IOKA3aJIH, YTO BEDKUBAEMOCTb 10
OMOXMMHUYECKOTO IPOIPECCUPOBAHUS Y TIALIUEHTOB C BbI-
COKHMM PHCKOM OKa3aJlach CTATUCTUYECKH 3HAYMMO HIKE
IIPY WCIIOJIb30BAaHUN BHYTPUTKAHEBOW OpaxuTeparuy 110
CPaBHEHMIO C JUCTAHIHOHHOM JIy4eBOW Tepanuel u pa-
TUKaIbHOU TipocTaTakTomueit (PI1D).

CornacHO Jpyroil pacrnpocCTpaHEHHOH cTpaTH(UKanny,
HCIIONB3YeMOM B CTaHAapTax MCCIEIO0BaTENILCKOW IpyTI-
el National Comprehensive Cancer Network (NCCN), k
BBICOKOMY PHCKY IIPOI'PECCHPOBAHUS OTHOCST ITAI[HEHTOB
IIPYU HAJIMYHMU OJHOTO M3 ciienyrommx ¢axropos: cT3a,
cymma 6ainioB Imucona 8-10 wmu TICA > 20 ar/mn [7]. K
JITAaHHOH TPyIIIe MOTYT OBITh OTHECEHBI TAK)Ke IMAI[EeHThI
¢ TpeMsi (haKTopaMu MPOMeXyTodHoro nporuosa (cT2b-c
u cymma 6anoB [nmucona 7 u [ICA 10-20 ar/mi). Kpome
toro, NCCN 0TAenbHO BBIAEISET IPYINY KpaiHe BBICO-
KOTO PUCKa, K KOTOPOH OTHOCST NAllMeHTOB C KIIMHUYECKU
OIpezieNsIeMON MHBA3HEH OIyXOJIM B CEMEHHBIE ITy3bIphb-
KM Wi npuiesxanye opransl (¢T3b-4), a Taxke npu Ha-
JIMYUH TPeX (aKTOPOB BHICOKOTO PUCKA.
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OTHOCUTENbHAsT YacTOTa BCTPEYAEMOCTH MAlUEHTOB,
crpanatomux PIDK ¢ HeOnmaronpusiTHBIM ITPOTHO30M, B
YACTHOCTH, C BBICOKHM U KpailHe BBICOKMM PUCKOM B pa3-
HBIX MONYJSIMAX BapbUpyeT B MIMPOKUX mpezenax. Ilo
nmanebIM Grossfeld u coaBr. [4], 3TOT moKa3areinb COCTaB-
asiet ot 20 1o 35%. ComnacHO IpyruM UCTOYHUKAM, Ia-
LUEHTHI C BBICOKUM PUCKOM cOoCTaBisitoT 15-40% oT Bcex
BHOBbB BbIsiBIIeHHBIX citydaeB PIIK [8,9].

Crnenyer OTMETUTb, YTO, HECMOTPS Ha MPOrPecc B pa3Bu-
TUU pa3nuuHbIX MeTo0B JieueHus: PIDK, yacrora Bo3Bpa-
Ta 3a00JICBaHMsI B JAHHOW KOTOPTE MAIMCHTOB OCTACTCS
CylecTBeHHOH, coctaBisist 6onee 50% B Teduenue 10 et
rocJie ycTaHoBkM auarHosa [1,6]. Kpome Toro, B HacTos-
iee BpeMs CyIECTBYIOT pa3IMYHbIE MHEHUSI OTHOCUTEb-
HO BBIOOpA ONTUMAJIFHOTO METOJ[a JICUCHHS Y TAlUCHTOB
C BBICOKMM PUCKOM MPOrPECCUPOBAHUS, KOTOPOE MOXKET
BKItouaTh PIID, mydeBoe eueHue, rOpMOHAIBHYIO U XU-
MUOTEpANNIO, & TAKXKE PA3JIUUHbIE COYETAHUS MEepeyuc-
JIEHHBIX METOJIOB CIELIMAJILHOTO JieueHus [5].

Cy1ecTByeT psii IPUYHH PA3INYU B IOKA3aTEINAX BBDKU-
BAa€MOCTH MAIIEHTOB, OTHOCSIIUXCS K Pa3HbIM IpyIIam
OHKOJIOTHUECKOTO PHUCKA, OJHOW M3 KOTOPBIX SIBIISETCS
HaJM4uue y OOJBbHBIX MECTHO-PACIPOCTPAHEHHOT'O 3JI0Ka-
YECTBEHHOIO MPOIlecca MPOCTAThl, CYLIECTBEHHO BIHSIO-
LIEero Ha pe3yabrarsl edeHus. OHako, B IUTEpaType HE
CYIIECTBYeT padOT MO NPSIMOMY CPaBHEHHIO OCHOBHBIX
CTpatu(UKaUi C TOYKN 3pPEHHs POrHO3MPOBAHHUS IKC-
TpaxancyispHoro pacrnpocrpanenus PIDK.

Ienbro uccnenoBaHust SBUIOCH CPAaBHUTH KIMHUYECKHE
crparuduxanuu D’ Amico 1 NCCN ¢ Touku 3peHust npo-
THO3MPOBAHMSI MECTHOIO PAacCHpOCTPAHEHHUsI paka Hpea-
CTaTeJIbHOM XKeTe3bl.

Martepuaa u meroabl. B uccienoBanue BKIIOYEHBI
150 6ompubIx PIIK Ge3 mMeracTaTHuecKoro rmopakeHHs
KOCTHBIX CTPYKTYD, JTUM(paTHUECKUX y3JI0B 3a0pIOMINH-
HOTO IPOCTPAHCTBA W/MJIM OPraHOB OPIONIHOW IIOJIOCTH,
nognexxamux PIID, KOTOPBIM ¢ 1IeIb0 OLIEHKH MECTHOMI
pacnpoCTpaHEHHOCTHU OIIYXOJIEBOTO MpoLecca mepes
NJIaHUPYEMBIM ONEPATUBHBIM JIEUEHHEM MPOBOJUIACH
MPT ob6nactu taza. KpurepusiMu BKIIIOUCHHS TTAIIHEHTOB
B MICCJIE/IOBAHME OBLIH:

1. TUCTOIOrNYECKH MOATBEPAKICHHBIN paK MPeCTaTeIbHON
JKeJie3bl (a/1eHOKapITHOMA).
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2. Hanuure UH(OPMAIHH, TO3BOJISIIOIICH OMPEICITUTh
IPYTITy OHKOJIOTHYECKOTO PUCKa:

— yposens [ICA no oneparuu;

— CTENeHb MECTHOW PacHpOCTPAHEHHOCTH OITyXOJH IO
JTAHHBIM CTaH/JAapPTHOTO MaJIbIIEBOTO UCCIICTOBAHNUS;

— cymMa [ iucona B GMoITaTe >Kenessbl.

3. OTCyTCTBHE HE0abIOBAaHTHOM TOPMOHAJIBHON WIIH JTy-
YEBOU TEpaInu.

4. OTCYTCTBHE OTKPBITBIX M 3HJOCKONUYECKHUX ONepanuit
T10 TIOBO/LY MH(paBEe3UKaIbHON 0OCTPYKIINH.

5. TEXHUYECKHE BO3MOXKHOCTH BbioaHeHust MPT:

— OTCYTCTBUE IIPOTUBOIIOKA3aHUM K BbINIONHEHUI0 MPT;
— OTCYTCTBHUE XPOHUYECKOM MOUEYHOM HEA0CTATOUHOCTH
(xpearunuH < 110 MKMOIB/).

6. OTCcyTCTBHE AJIEPTHUECKUX PeaKIUii Ha HCTIONIb3YEMBbIil
npu MPT npenapart (1o 7aHHBIM aHAMHE3a).

7. BpeMeHHOM HHTEpBaJI MEXK/Ty BBHIIIOJTHEHUEM OHOIICHH
npezacTaTensHol sxene3sl 1 MPT He MeHee 4 Henenb.
O0611ast XapakTepUCTHKA OOJIbHBIX, BKIIFOUCHHBIX B CTATH-
CTMYECKHH aHalu3, pe/icTaBieHa B Tabnuie 1.

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

B nozapisirorieM OOJIBIIMHCTBE CIy4aeB aJIeHOKapIMHO-
Ma MPOCTaThl UMeNla HU3KYI WM YMEPEHHYIO CTEICHb
muddepernupokr (cymma [yrcona 6-7 1o JAaHHBIM
Ouoricun onpenensuiach y 95,3% manueHToB), HU3KOAN (-
(hepeHIMPOBAaHHBIA paK BISIBICH MEHee, 4eM B 5% Ha-
OJFOICHUIA.

IIpakTiyecku y MoJOBHUHBI anueHTOB (44,7%) noomnepa-
nroHHbl ypoBeHb [ICA cocraui 10 HI/MII 1 MeHee.

Jnst u3ydeHus: 3aBUCMMOCTH WH(OPMAaTHBHOCTH JIyde-
BBIX METOJIOB JIMArHOCTHKH OT KOMOHMHAIIMW KJIMHUYE-
ckux (ITPU), bnoxumuueckux (IICA) u rucronornyecknx
(cymma I'mucona) (aktopoB mpoBeficHa CTpaTH(GUKAIUS
NAlMeHTOB Ha JIOONEPA[MOHHBIC TI'PYIIIBI OHKOJIOTHYE-
CKOT'O pHCKa.

PesyabraThl M ux odcy:xaenue. Pacnpenenenne nanu-
CHTOB TI0 IPYIIaM OHKOJOTHMYSCKOTO PUCKa IPE/ICTaBIIC-
HO Ha puc. 1.

Tabnuya 1. Obwas xapakmepucmuxa 601bHbIX

IMoka3aren 3HaveHue
Yucmo 60JIbHBIX 150
Menuana Bo3pacta (pa30poc 3HaYCHHUI), JIeT 64 (49-74)

CreneHb MECTHOTO PAaCIpOCTPaHEHHS OIyX0iH 1o AaHHeIM [TPU

Menunana [1CA (pa30poc 3Ha"ueHnit), HT/MIT
TICA, ur/mn,

cT1-2 123 (82,0%)
cT3-4 27 (18,0%)
Yposens [ICA B kpoBH:

10,6 (0,4-129,8)

0-4,0 10 (6,7)
4,1-10,0 67 (44,7)
10,1-20,0 39 (26,0)
20,1-40,0 25 (16,7)
>40 9(5,9)
Cymma I'mucona

<6 119 (79,3)
=7 24 (16,0)
>8 7 (4,7)

TIPU — nanvyesoe pekmanvhoe ucciedo8anue

O HMEKNI pUCK
41,3%

E NpoMeXyTo4HbIN
pHcK

B BEICOKHI PHCK

22,0%

a

O HH3KMA pPHUCK
12,0%

- O npoMeXyTOYHBIA

% 36,7% pHCK

30,0% i B BLICOKHIA PUCK

21,3% Fl KpaHH e BbIc OKHIA

pUCK

o

Puc. 1. Pacnpedenenue nayuenmos no epynnam pucka cmpamugpuxayusim D’Amico (a) u NCCN (6)

14



GEORGIAN MEDICAL NEWS
No 5 (242) 2015

Menuana Bo3pacTa NalMeHTOB, BKIIOYCHHBIX B UCCIIE/IOBA-
HUe, coctaBmia 64 roma (ot 49 1o 74 net). Y OONBIIHHCTBA
OOJIBHBIX TIO pe3y/brartaM KIMHUYECKOTO HCCIICA0BAHUS
BBISIBIICH JIOKamM30BaHHBIN (cT1-2) pak mpocrarsr - 123
(82,2%) cmyuaeB, y 27 (18,0%) manmeHTOB OTMEYAIHCh
KJIMHAYECKUE MPU3HAKK PACTIPOCTPAHEHHSI OITyXOJIH 32 Karl-
Cylly Oprasa.

Kak cnemyer u3 mpencTaBlIeHHBIX JaHHBIX 36,7% ma-
LIMCHTOB COOTBETCTBOBAIM HHU3KOMY PHCKY pa3BHTHUS
MIPOrPECCUPOBAHUS 3T0KAYECTBEHHOTO IpoIlecca Mocie
paauKaJIbHOIO JICYCHUS, KPUTCPUU KOTOPOIo JJid obenx
cTpatudukaiuii aHanoruuneie. [1ogoOHas cutyarus Ha-
Oiro1aach M JUIs MPOMEKYTOYHOTO PHCKA, HECMOTPS Ha
CYILIECTBEHHBIEC PAa3IINUMsl B KIACCUPHUIUPYIOMINX KPHUTE-
pusix (OTHOCHTENbHAS YaCTOTa OTHECEHUS K JAaHHOH rpyTI-
nie pucka st crparudukannii D’Amico u NCCN cocra-
Buna coorBerctBeHHO 22,0+0,03 u 21,3+0,03). Onnako,
oOparaer Ha ceOsi BHUMaHHE CYIICCTBEHHO Oojiee HU3-
koe umncio ciydaeB PIDK ¢ BbICOKMM pUCKOM MpOTpeccu-
pOBaHMsI IIPU TPAKTOBKE JTAHHOM KaTeropuy MALUEHTOB C
touku 3pernst NCCN 1o cpaBHEHHIO co cTpaThduKaimeit
D’Amico: 30,0+0,04% u 41,3+0,04% cOOTBETCTBEHHO.

CornacHo JaHHBIM, MOCJICOTNICPAIMOHHOIO0 TUCTOJIOTrNYC-

CKOTO HCCIIC/IOBaHMS YJIAJICHHOW MpE/CTaTeIbHON Kese-
3bl, MPEJICTABICHHBIM B TaOIHIEe 2 JIOKATM30BaHHBIN ITPO-
nece (pT2) 6bu1 KoHCTaTHpoBaH B 81 (54,0%) ciydae, mpu
OTOM YaCTOTa BBISIBJIICHUSA onyxoneﬁ, JIOKAJIM30BaHHbIX B
npernenax ofHou momu opraxa (pT2a-b) cocrasuna 40,7%.
PeSyJ'H)TaTI:I HUCCJICA0OBAHNA 4YaCTOThI BbIABJIICHUS JIOKAJIN-
30BaHHOIO U MecTHo-pacmpocTpaneHHoro PIDK mo pe-
3yJabTaTaM IOCJIEONEPallOHHOTO THCTOJIOTHYECKOTrO HC-
CJICAOBaHNs B 3aBUCUMOCTU OT I'PYIIIT OHKOJIOTMYECKOI'O
pHCKa COIIACHO M3y4aeMbIM CTpaTH(UKALUSIM TPUBEC-
HBI B Ta0nu1e 3.

Oo0pariaer Ha ceOsi BHUMAaHUE TOT (haKT, YTO B TPYIIIIC MPO-
MEXyTOYHOTO pUCKa Kak 1o crparndukaiyu D’ Amico, Tak
u NCCN COOTHOIIIEHHE MAIMEHTOB C JIOKATHM30BAHHBIMU
M MECTHO-PACIIPOCTPAHEHHBIMH (hopMaMH  3a00JICBaHUsI
oKazasiach MpUMEpHO ouHaKkoBoi (okoio 50%). B rpymme
BBICOKOTO PHUCKa IPOLEHT OOJbHBIX ¢ pT3-4 omyxomsiMu
OKazajics CyIIECTBEHHO BbIiie U coctaBui 71,4% u 66,7%
JUISL BBIIICYKA3aHHBIX CTPaTH(HUKAIMA COOTBETCTBEHHO.
Pesyinbrarhbl JaHHOTO aHaM3a elle pa3 MoJ4YepKUBAIOT He-
obxoaumocTs npuMeHeHuss MPT a7 yTouHeHus cTeneHu
MECTHOTO paclpoCTpaHeHHs 3a00JIeBaHMs B TPyNIax Mpo-
MEXYTOYHOTO U BBICOKOTO PHCKa (HE3aBHCHMO OT TIpHUMe-
HsIEMOM CTpaTu(uKaIym).

Tabnuya 2. Pacnpedenenue nayuenmos 6 3agucumocmu om deckpunmopa T
10 OAHHBIM SUCTONOSUYECK020 Ucciedo8anus nocie PI1D

CreneHb MECTHOIO PACPOCTPAHEHUS OIYXO0JIH Ymucio 60sbHBIX, a0c. (%)
JloxanmuzoBannsiit PIDK (pT2) 81 (54.,3)
B TOM YHCJIE:
pT2a 23 (28,4)
pT2b 10 (12,3)
pT2c 48 (59.3)
Mectro-pacnpoctpaneHssiii PIDK (pT3-4) 69 (46,0)
B tom uncie:
pT3a 39(56,5)
pT3b 28 (40,6)
pT4 2(2,9)

Tabnuya 3. Yacmoma svlsasnenus mecmuo-pacnpocmpanernoz2o PIDK
€ yuemom epynn OHKOI02U4ecKo20 pucka coenacrno cmpamugurayuam D’ Amico u NCCN

I'pynna pucka pT2, a6e. (%)

pT3-4, aée. (%) Bceero, adc. (%)

Huzkwuii 46 (83,6) 9(16,4) 55 (100)
IIpoMexyTOUHBINH:

D’Amico 17 (53,1) 15 (46,9) 32 (100)
NCCN 18 (58,0) 13 (42,0) 31 (100)
Bericoxkuii:

D’Amico 18 (28,6) 45 (71,4) 63 (100)
NCCN 15(33,3) 30 (66,7) 45 (100)
Kpaiine BeIcOKMi 1(5,6) 17 (94,4) 18 (100)

Tabnuya 4. Cpasnenue niowaoeti n00 onepayuoHHbiMu Kpusvimu 0 cmpamugpuxayuti D’Amico u NCCN

Crparuduxanus AUC +SE p
D’Amico 0,763 0,04
. . 0,0032
NCCN 0,802 0,03 ’
© GMN 15



LUyBCTEMTESBHOCTL

100-CneundmuHoCTH

Puc. 2. Pesynomameoi ROC-ananuza OucKpUMUHAYUOHHBIX
B03MOJCHOCHIEN CPABHUBAEMBIX CIPATMUDUKAYULL

C LesnbIo OIIEHKH IMarHOCTUYECKUX CBOWCTB CTpaTu(uKa-
it D’ Amico u NCCN Takke UCIoIb30BaH METOJ [TOCTPO-
enust ROC-KpUBBIX ¢ OTpeieeHueM TUIONa1 MO HUMU.
IIpu ucronb30BaHUU TaHHOM METOAMKY MIPEAIIONIAracTcCs,
YTO IUIOMIA/Ib TIOJI KPUBOH MOXKET OBITh HHTEPIIPETHPOBaHA
KaK JUarHOCTHYEeCKasi TOUHOCTh MOJICITH B pa3rpaHUYCHUN
OMHApHOTO NpHU3HAKa, B KAYECTBE KOTOPOTO BBICTYIIAI
(bakT HaIU4Ms WIM OTCYTCTBHS SKCTPAOPraHHOTO pac-
npoctpanenus PIDK mo naHHBIM mocieoneparioHHOTO
Mopdosoruyeckoro uccnenopanus. 3naueaune AUC, pas-
Hoe 100% coOoTBETCTBYET aOCOIFOTHOMY IPOTHO3Y, pPABHOE
50% SKBHUBaIEHTHO Cy4YaitHOMY BBIOODY [4].

Kak cnemyer U3 Mpe/iCTaBiICHHBIX JIAHHBIX, JUCKPHMHHA-
LIMOHHBIE Bo3MokHOCTH cTpatndukain NCCN okazanuch
cratucTuuecku 3HadnMo Bbime (p=0,0032), yem ctpa-
tudukarmu D’ Amico. JlaHHbIH (akT MOXKHO OOBSICHUTH
BBIJICJICHUEM JIOTIOIHUTEIILHON TPYIIBI KpaifHe BBICOKO-
IO OHKOJIOTUYECKOTO PUCKA, YAaCTOTa BBISBICHHS MECTHO-
pacnpoctpanenHoro PIDK B xotopoii coctaBuna 94,4%.

3akiaiodyenue. JIMCKpUMHHALIMOHHBIE  BO3MOXKHOCTH
crparudukain NCCN okazaluch CTaTUCTUYECKH 3Ha-
yumo Bbie (p=0,0032), uem crparudukammuu D’ Amico:
10K 101 oniepariuoHHbIMU ROC-KpUBBIMU 1715 yKa-
3aHHBIX MPOrHOCTHYECKUX KiIacCH(UKAIMN COCTaBISIOT
0,802+0,03 u 0,763+0,04 coorBeTcTBeHHO. JlaHHbIH (hakT
MOYKHO OOBSICHUTH BBIJCIICHUEM JIOTIOIHUTEIBHOMN IpyTI-
bl KpaifHe BBICOKOTO OHKOJIOTHYECKOTO PHCKA, 4acToTa
BBISBIICHHSI MeCTHO-pactipocTpaneHHoro PIDK B kotopoit
coctaBuna 94,4%.

B pesynsrate mpoBECHHOTO MCCIEAOBAHMS YCTAHOBIIE-
HO, YTO M3 CPaBHUBACMbIX KIMHHUYECKUX CTparudukarimii
B OTHOLICHHM MPOTHO3MPOBAHMS MECTHOTO PacHpoCTpa-
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HEHUsI 3JI0Ka4eCTBEHHOTo mpouecca y manuentos PIDK
HaI/I6OJ'II)H_II/IMI/I JUArHOCTUYCCKUMU CBOMCTBAMH O6J'Ia[[aeT
crparudukaips National Comprehensive Cancer Network
(NCCN).
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SUMMARY

COMPARATIVE ANALYSIS OF TWO MAIN PROG-
NOSTIC CLASSIFICATIONS FOR PREDICTING
THE LOCALLY ADVANCED PROSTATE CANCER
AFTER RADICAL PROSTATECTOMY

Guliyev F., Kazimov A., Aliyev A.

National Center of Oncology, Baku, Azerbaijan
Objective: comparison of two main clinical classifications

D’Amico and NCCN for predicting the locally advanced
prostate cancer.
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In this study we evaluated the preoperative data of 150
patients who underwent the radical prostatectomy. All
patients were divided in prognostic groups according
to NCCN and D’Amico classification criteria based on
preoperative PSA level, digital rectal examination (DRE)
and Gleason score. For comparative analysis of two main
models statistical calculation was performed. Clinical
application of magnetic resonance tomography is manda-

tory for evaluation of local extension for patients with
intermediate and high risk. Comparative analysis of two
main methods revealed the superiority of NCCN over
D’Amico classification (p=0,0032) in predicting locally
advanced prostate cancer.

Keywords: prostatectomy, magnetic resonance tomogra-
phy, prostate cancer.

PE3IOME

CPABHUTEJIbHASI XAPAKTEPUCTUKA OCHOBHBIX KJTACCU®UKAIIANA PUCKA
IMPOT'PECCHUPOBAHNSA 3ABOJIEBAHUSA ITOCJIE PA/IUKAJIBHOI'O JIEHEHUS
PAKA TIPEJICTATEJIbHOM KEJIE3bI

I'yaunes ®@.A., Kazbivos A.T., Anues A.P.

Hayuonansnuiii yenmp onxonocuu, baky, Asepoaiiosrcan

Lenbio MccienoBaHus SIBUIIOCH CPABHUTH KIIMHUYECKUE
crparudukarmn D’Amico 1 NCCN ¢ To4kH 3peHus mpo-
THO3UPOBAHMSI MECTHOTO PACIPOCTPAaHEHUs] paKka Hpej-
CTaTEJIbHOM JKEJIE3Bl.

B wuccrnenoBanuu mpoBelieHa OIEHKA JOOTePanOHHBIX
maHHBIX 150 OONBHBIX MEPEHECHINX PaTUKAIBHYIO IPO-
cTaTdKkToMHIO. Bee GomHbIe OBITH pa3feneHsl Ha Mpo-
THOCTUYCCKHUEC I'PYNIIbBI B COOTBETCTBHUU C KPUTCPUAMU
NCCN u D’ Amico knaccuukariuii Ha OCHOBaHHH JI00TIC-
PaLMOHHOTO YPOBHSI MPOCTATUYECKOTO CHEeHUPHISCKOrO
AHTUTCHA, MAJIBIIEBOTO UCCIICAOBAHUA U CYMMBbI I'mucona.

Jy1s cpaBHUTETHHOM OIIEHKH IBYX METO/I0B OBIJI MPOBEACH
cTaTuCTHYeCKuil aHanu3. KnuHn4Yeckoe NCIonb30BaHue
MarHuTHO-PE30HAHCHOMN ToMOrpaduu HEOOXOAUMO TSI
OIICHKH JIOKAJTHHOW PaCIpOCTPAHEHHOCTH Y OOIBHBIX C
MIPOMEKYTOYHBIM H BEICOKUM pHUCKOM. CpaBHUTENbHBII
aHaJu3 JABYX OCHOBHBIX METOJOB OMpPENeNni MpeBOC-
xozctBo crparudpukaiuu NCCN Han crparndukanmei
D’Amico (p=0,0032) B nporHo3upoBaHUU MECTHOTO
pacnpocTpaHEeHUs 3JI0Ka4YeCTBEHHOIO Ipolecca y
MAlMEeHTOB C PAaKOM TPENCTaTeIbHOM jKee3bl, KoTopas
Takxke oOnanaer HaMOONBIIUMHU AMATHOCTHYECKUMU
CBOMCTBAaMH.

®9boydg

dodomoo LEAMs@0x03530900l dgosdgdomo dggasbgos 3Gma@gbodgdol @ols-xa9sB9oby
o035 Y0 d3ydhbogrmdols dgdwgy Fobodwgdodg xodggeols
S0 MIM03-530(39e0 gde0 3odml 3Mmabmbodgbols mgomlsb@olion

A 90930, 5. 3obodmgo, s. saroggo

mbgmamaool bsgomboydo (396@®0, dodm, sbg@mdooxsbo

3350930L dobobls Foddmowygbs m@o gemobogydo
bAOsGogogs3ool 360dgbgemdols dgosmgdbomo
‘dgaolgos Fobodwgdotg xo®ggeols godml aogm-
392950l 30mabmbodgdol Lszombdo.

3odmggaggeos 150 sgodymeols, dmdmgdlsg
boygBodomn @opogom@o 3GmbESE9]@mdos, §o-
bobom3dg@aiom dImbsgdgdo. sgodymegdo, NCCN

s D’Amico genslbogogsiools goodgdoygdgdols gom-
goeolifobgdom s momomn gobobygol, yenoligbols
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xodols s Fobom3dgdsigoygamo PSA dmbsigdgdols
Lboggydggen by, googm 3Gmybmbym xR do©.
bgdmo@bodbymo m@o dgmmeol dgesdgdbomo
‘dgaoLgdols dobbom hos@Gods LRsGHoLGgg®0
sbognobo. sbosgmoboll dgogaoe aodmgamobs
bEOsBogogsiools NCCN dgommeol 33000 gbmds,
‘dgomgdom D’ Amico dgonmemnsb ((p=0,0032) sgngolg-
50560 30m39L0l Ao3M g gdbol 3MMmabmbomgdols
Logombdo Fobsdwgdsdg xodggemols jodmmo sgo-
dyma396do.
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CPABHUTEJIBHBIN AHAJIA3 DY®P®EKTUBHOCTHU
CHAMYJIBTAHHBIX 1 U30JIMPOBAHHBIX OITEPAITAM

Kuntpas H.IL., Mocunze b.A., Mesaus JL.I., Cyayxus P.B.

Tounuccxuil 20¢y0apcmeentviil MEOUYUHCKULL YHUSEPCUMen, 0enapmamenm aKyuepcmsa u cunexonoauu, 1 pysus

Pa3BuTHE METOZ0B TNArHOCTHUKHU, COBEPIICHCTBOBAHHUE
AHECTE3HOJIOT0-PEaHNMALIMOHHOTO TOCOONs, OSBICHUE
aHTHOMOTHKOB HOBOTO TIOKOJICHUS, YBETMUECHHE ITPOJI0II-
KHUTEIBbHOCTH KM3HU HACEJICHUS, KOMMEPIUATU3aIHs
MEIUIMHCKHX YCIIYT, 3aMETHO IMOBBICHIIN HHTEPEC K 070~
HOMOMEHTHOMY XHPYPIHUECKOMY JICYCHHUIO COUYETAHHBIX
MaTONOTHH, T.e. K CUMyIbTaHHBIM omeparusm [1,10].
TepMHUH «CUMYJIbTAHHBIH», CHHOHUMAMH KOTOPOTO
SIBIISIIOTCS «OJJHOMOMEHTHBIN», «CHHXPOHHBII» Ipouc-
XOIHUT OT (PpaHITy3CKOTO cioBa «simultan» - omHOBpeE-
MeHHbIi [4,7]. [To manaeiM BO3, gacTora coueTaHHOU
MATOJIOT MY 3HAYUTEIBHO BO3POCIa B MOCIEHUE OBl U
B Pa3IMYHBIX 00JACTSIX MEAHIIMHBI COCTABISCT OT 4,8-
63%. BeICOKHM SIBIII€TCS TaK)Ke TTOKA3aTeIh COYCTAHHOM
TUHEKOJIOTHIECKON U XUPYPTrUYeCcKoi maromorui - 21,7-
57,4% [1,2,10]. OnHako cUMyIbTaHHbIE OTIEPAIINH TIPO-
BOJAT NI y 1,5-6% ManMeHTOK T'MHEKOJIOTHYECKUX
OTJEJIEHUM.

CuMyIbTaHHBIC OIEPALMU MPEACTABISIOT Pealny Cero-
HSILIHETO JHS, UX aKTHBHOE IPUMEHEHHNE OJDKHO YITydIia-
€T pe3yJIbTaThl JICUCHHS MallIeHTOK C COYeTaHHOH 11aToJIo-
THel, Tpebyromeit Xxupypriuueckoii koppekunu. Hanbomnee
MIPUEMIIEMBIM SBIISCTCS CIEIyIOlIee ONpeNeIeHIe Ch-
MYJIBTaHHBIX ONEPALHI: «KMHOTOATAITHbIC XHUPYPTrHYECKUe
BMeEIIATeNILCTBA, [TPOBEICHHBIE HA Pa3IMYHBIX CHCTEMaXx
U OpraHax IalHeHTa, IOPAKEHHBIX MaTOJIOTHYECKUMH
IpolieccaMy pa3IMYHON STHOIOTHH NTaTOT€HETHYECKH He
CBSI3aHHBIX JPYT C JPYroM, TPEOyIOIINX ONEpanuoOHHOTO
JIe4eHHs, B PaMKaX OJHOTO aHEeCTE3HOJIOIMYeCcKOro MOo-
cobus» [1,2,7,10]. CumynabsTaHHBIC ONEpanuy TPEOyIOT
DIyOOKOro M3y4YeHUs, TaK Kak IO ceil JeHb He MMeeTCs
UX AMHON KIAacCU(pHKAILNH, HE ONpPEAEICHB NOPSIOK
MIPOBEJICHUS ITANlOB XUPYPTrHYECKOTO BMELIATEIbCTBA
KIMHHYecKast 3(Q(EKTHBHOCTD 3THX BMELIATENILCTB.

Llenpro MccaeIOBaHUS SIBUJIOCH YIy4YIIEHHE PE3YIIbTaTOB
JiedeHHs1 OOMBbHBIX COUYETAaHHOM NaTOJIOTHEH Iy TeM CPaBHH-
TEJILHOTO aHanu3a 3(h(eKTUBHOCTH CUMYIBTAHHBIX U U30-
JIMPOBAaHHBIX OIEpaLil B aKyLIEPCKO-THHEKOIOIMUECKOM
1 XUPYPrUueCcKOi MpakTUKE.

Marepuas u Meroabl. B nccienoBanun NpuBOAUTCS
aHAJIM3 JaHHBIX CHUMYJIbTAHHBIX M M30JIUPOBAHHBIX
oInepaluil y NaqueHTOK C COYETaHHON T'MHEKOJOTrHye-
CKOH M XHPYPTHUYECKOH MaTONOTHIAMHU, TPEOYIOIMHUMHI
omepaTtuBHOTO JeueHus1. Onepanuu NpoBeIeHbI Ha 0a3e
MHOTONIPO(UIBHBIX KIMHUK [T0]] HAONIOACHUEM XUPYP-
ra u ruHeKosora. OCHOBHYIO TPYNIy COCTaBMIH 254
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MAaIlMEeHTKNU C COYETAHHOM MaTOJIOTHel, KOHTPOIbHYIO
rpymnmy - 122 GonbHBIE, KOTOPBIM XHPYPTHUECKOE Jie-
YEHHE 110 TOBOAY COUYETAHHBIX 3a00JI€BaHUI TPOBEACHO
MOCJIEI0BAaTENBHO - B J[BA 3Tana. YUUTHIBAs 4acTOTYy
BBITTOTHEHUS PA3JINYHBIX CUMYJIBTAHHBIX ONEpaNuii,
OHM pa3felieHbl Ha HanboJiee 4acTO BCTpEUaoNuecs
HO30JIOTUYIECKHE Mapbl, KOTOPbIE 00bEANHUIN B TPYTIIHL:
I rpynna - ruHEKOJOrH4ecKuil KOMIIOHEHT — T€pHHO-
miactuka; Il rpynmna - ruHeKOJIOrM4eCKUi KOMIIOHEHT
— xonenuctakromus; Il rpynna - ruHekosornyeckuit
KOMIIOHEHT — ammeHjaekromus; IV rpynma - kecapeso
CedeHne — repHUOIIIACTHKA.

Ha xaxyro maneHTKy Oblia 3aBeIcHa MHANBUIyaIbHAs
KapTa, B KOTOPOi (PUKCHPOBAINCH CyObEKTUBHBIE H 00BEK-
TUBHBIC JAHHBIE, C yUETOM )Ka100 OOIBHBIX, TOOOYHBIX A(-
(hexTOB 1eueHus 1 ociokHEeHUH. C IeTbI0 CPaBHUTEIBFHON
OLIEHKH PE3yNbTaTOB CUMYJIbTAHHBIX U M30JIMPOBAHHBIX
oreparyii U3y4alnuch HETMOCPEICTBEHHO XUPYPTrHIECKOE
BMEIIIATENLCTBO, 0COOCHHOCTH HCIIOIb30BAHHOTO AHECTE-
3MOJIOTUYECKOTO TTOCOOUS ¥ BEACHHS MOCTONEPAI[IOHHOTO
TIEPUO/IA C YIETOM CIIEIYIOMNX KIMHNYECKUX KPUTEPUCB:
JUINTENTBHOCTh OTIEPAIMOHHOTO BMEIIATEIbCTBA (MHUH. ),
00bEeM MHTPAOTIEPAIMOHHON KPOBOMIOTEpH (MIT), YaCTOTa
MIPUMEHEHUS HAPKOTHYECKUX AHAJITETUKOB (IH.), JUTNTEb-
HOCTh TOCHHTAIN3AIMN ¥ MOCTONEPALMOHHOTO TIeproaa
(KOiiKO-ITHH ), BEIPAKEHHOCTH OOJIEBOTO CHHIIPOMA, CPOKHU
aKTHBALMM MAIMEHTOK, XapaKTep W 4acTOoTa PaHHUX H
MO3IHUX OCIIOKHEHNH. Ha0mronenue 3a manuesTkaMu B I10-
CTOTIEPAI[IOHHOM TI€PUO/E TIPOBOAMIOCH B TEUCHHE TO/IA.
Onenensl otHOcuTensHBIE (RR) 1 arpudyTnBHBIE pHUCKT
(AR). dnst oripeneneHust ¥ CpaBHEHUS PUCKOB CUMYJIBTaH-
HBIX BMEIIATEIbCTB B OCHOBHOW M KOHTPOJIBHOH IpyIHax
OBbLTH BBIZICTICHBI MAIMEHTKY C aHAJTOTUYHBIMH 00bEMaMH
XHMPYPIru4ecKUX BMEIIATEILCTB: U3 OCHOBHOM rpyIsl - 98
MAIIMEHTOK, KOTOPBIM B COUETAHHH C TMHEKOJIOTMYECKOH
orepanueil Ipou3BeIeHbl OJHOMOMEHTHO XOJIEIUCTIK-
TOMHSI WM TEPHHUOIIACTHUKA; U3 KOHTPOIBHOM TPYIIIbI
64 manueHTKaM aHAJOTWYHbIE ONEPAIH MPOBEICHBI B
JBa sTana. g cobmoneHns IPUHIUIIOB TOMOTEHHOCTH
YUUTBHIBAJINCh: OCHOBHOE 3a00JI€BaHKE, COIYTCTBYIOIIAs
TIaTOJIOT U, TIPOTHOCTHYECKH 3HAYNMbIE (haKTOPBI, TAKNE
KaK BO3pacT MalHUEHTOK, IPEeMOpOUTHBIN (OH, TSHKECTh
OCHOBHOM M COYECTAHHOMW IMATOJOTHH, JIUTCIHBHOCTh U
ocobeHHOCTH TeueHHs 3a0oneBanus. [l aHamm3a prucka
OCIIO)KHEHUH HMCIONb30BaTIach TaOJIUIA COMPKEHHOCTH
2x2 ¢ yaerom 95% nosepurenbaoro uarepsaina (CI). lan-
HBIE cTaTHUCTHYeCKH oOpaboTansl mporpamMmoit EpiMax
Table Calculator.
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Tabnuya 1. Knunuueckue noxazamenu 8 OCHOGHOU U KOHMPOIbHOU 2pynne

OmnepaTuBHBIE BMENIATEIbCTBA
Kinnnyeckue noxasare/in CHMYJIbTAHHbIE H30JIHPOBAHHBIE
(n=254) M+m; (n=122) M+m

JlnmutensHOCTH onepanuu (MUH.) 180,7+30,2 127,5+£35,1
Kon-Bo HCIonb30BaHHBIX HAPKOTHY. aHAJTETUKOB (MIT) 2,8+0,3 2,6+0,2
JITATeNbHOCTh UCTIONB30BAHUS HAPKOTHY. AHANTETHKOB (JIH.) 1,8+0,2 1,7£0,3
O0BEM HHTPAOIIEPALIMOHHON KPOBOIOTEPH (MJII) 290,3+46,3 220,8+32,9
Kon-Bo mocTomnepanoHHbIX KOWKO-THEH 2,7+1,6 2,4542.2
OO0mast IMTEILHOCTh TOCIUTAIM3AIUN 3,7+£2,1 3,45+2,2

Pesynbrars! u ux odcyxaenne. CpaBHUTENBHbIN aHATIN3 110-
KasaJl, 4TO BpeMsl, [IOTpaueHHOE Ha CUMYJIBTaHHbIE OIlepaIiii
JIOCTOBEPHO OoJIbIIIe Ha 53 MUHYTBI, YeM Ha M30JIMPOBAHHBIC
(p<0,05, Tabnmua 1). KomruecTBo NCIONB30BaHHBIX HAPKOTH-
YECKMX aHAJITETUKOB, JUTUTEIILHOCTD MX IIPUMEHEHHS, A TAKKe
JUIUTEIEHOCTD TOCIMTAIU3AalNN HECKOJIBKO OOJblIe pu
CHMYJIGTQHHBIX OIEpalUsX, OIHAKO JIOCTOBEPHON Pa3HUIIBI
MEX/Ty STHMH IOKa3aressiMu He BbIsieieHo (p<0,05). B nepbiit
JIeHb [TOCTOIEPAIOHHOTO [EPHO/Ia HAPKOTUYECKHE AHAIT ETUKHI
OBbLIM MCTIONB30BaHbI B 00EHX IPpyIIax y BCEX MAlMEHTOK; Ha
BTOPOH JIeHb B OCHOBHOH Tpyriie —y 95 (37,4%) naiyeHToxk, B
KOHTpOJIGHOH rpymirie —y 54 (44,3%) (p<0,05).

KonnuecTBo npoBefeHHBIX B CTallMOHApE KOMKO-THEN
[OCJIe CUMYNBTaHHbIX onepanuil 3,7 kolko-aHel, nocie
M30JIMPOBAHHBIX T'MHEKOJIOTHUECKUX omnepauuii - 3,6,
[oCJIe XUPYpPrudeckux onepanui - 3,3 xoliko-nHel, npu
JIBYXITallHO NPOBEJEHHBIX N30JMPOBAHHBIX ONEPALUIX -
6,6 Koiiko-gHeH (muarpamma 1).

O0BeM MHTpAOTICPAIIMOHHON KPOBOIIOTEPU OBLIT MCHBIIIEC
MIPU U30JIMPOBAHHBIX onepauusix. [Ipu cumMynbTaHHBIX Olle-
panusix 00beM kpoBonorepu coctasui 290,3+46,3 mi, npu
OJTHOATAITHBIX ONepauusix Ha oxHoM 3tame - 210,8+32,9
M (p<0,05, nuarpamma 2), pa3Huna, B CpeiHeM, cocTa-
pwia 80,5+6,7 Mil. DTH TTOKa3aTeu KacarTCsl THHEKOJIO-
TUYECKUX ONEpalil COUeTaHHBIX C T€PHUOIIACTUKOIM,
XOJELUCTIKTOMUEH, anneHaskromueil. [Ipu coueranuu

TEPHHUOIIIACTUKH C KECAPEBBIM CEUCHHEM KPOBOTIOTEPSI ITPH
M30JIMPOBAaHHOM KECAPEBOM CEUCHUH ObLTa HE3HAUYUTEIBHO
MEHBIIIE, YEM TP CUMYIIBTaHHOH OTepariiy, OJHAKO CTa-
THUCTUYECKH 3HAYMMOM Pa3HUIIBI HE BBISIBICHO.

IIpu cpaBHUTENTBHOM OLIEHKE JAHHBIX JIAOOPATOPHBIX X UM-
MYHOJIOTHUECKHUX [T0Ka3aTesiel BOCHOBHOM M KOHTPOJIbHOM
TpyIax 3HAUMMOW Pa3HHUIBI B IOMYYECHHBIX PE3yIIbTaTax
He 00HapyKEeHO.

Jlnist OLEHKH BBIPQXKEHHOCTH OOJICBOrO CHHJIPOMA B MO-
CTOTIEPAIIMOHHOM TIEPUOJIE UCTIONb30BaHa BU3yasIbHAs aHa-
yoroBas mikana 6omu - Visual Analogue Scale (VAS), ato
3aKJIFOYAETCSl B CIIEIYIOIEM: MAI[EeHTa MPOCIT OTMETHTh
Ha 10 cM JIMHUU TOYKY, KOTOPasi COOTBETCTBYET CTEIICHH
BBIpKEHHOCTH 00J1H. JIeBasi rpaHuIa COOTBETCTBYET OIpe-
JICIIEHUIO - 00NN HET, ipaBasi - ocTpas 007b. DTH JaHHBIC
MO3BOJISIIOT HAIISHO OIPEIEUTh CTETICHb BRIPAXKEHHOCTH
6011, KOTOpast OL[EHUBAJIACH MAI[MIEHTKAMH B TIOKOE U TPH
JIBIDKCHUH. 6 4aCOB CITyCTs [IOCTIe ONEPATHBHOIO BMela-
TEJILCTBA CPEIHUM OKa3aTelh BRIPAKEHHOCTH 0O Kak
[PU CUMYJIbTaHHBIX, TaK U TPH M30J0POBAHHBIX OIEpa-
nusx coctaBmi 3,12+0,29 6amma. 166 (44,2%) manueHToK
OIICHWJIN BBIPAXXEHHOCTH Oomm 3 Gammamu, 69 (18,6%)
MAIMEHTOK - 2 Oammamu. 24 gaca CIyCcTs IOCTIe OTIepalini
BEIPAKEHHOCTH O0JIEBOTO CHHApPOMA B Oajiax COCTaBHIIA:
B OCHOBHOM rpymnme - 2,60+0,22 6annoB, B KOHTPOIBHOMH
- 2,58+0,27 6amnos (p>0,05, nnarpamma 3 ).

CUMynbTaHHbIE ofnepaLmn
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I rpynna Il rpynna

Ill rpynna IV rpynna

CUMyrnbTaHHbIe onepauun

| U30JIMpoBaHHbIe onepauun

Juaepamma 2. Obvem unmpaonepayuoHHoL Kposonomepu 8 Ucciedyemuix epynnax (mi)

CUMynbTaHHblIe onepauuun

H n3onupoBaHHble onepauum

6 yacoB nocne
onepauuu

Yepes 24 yaca nocne
onepauuu

Juacpamma 3. Buipasicennocms 601€6020 CUHOPOMA 8 OCHOBHOU U KOHMPOTIbHOU 2PYNNAX

3HAaYMMBIM TOKa3aTeIeM OLCHKHU TAKECTU XUPYPTUICCKOTO
BMCHIATCIILCTBA ABJIICTCA BPEMS aKTHUBAIU MTAIIUCHTOK, YTO
OIIpe/IeNsAeT ypPOBEeHb UX afanTarmu. Kak npu cuMyIisTaHHBIX,
TaK Y IIPY U30JIMPOBAHHBIX OIEPALMSIX HAnOoIee paHHsIs aK-
THBALMS TALUEHTOK B [OCIICONEPAIIMOHHOM ITepHOie HaOJro-
J1aJ1ach IPY MPOBEACHHBIX JIANAPACKOITMYECKHX OTeparisX.
4-5 4acoB CITyCT [10CIIE XMPYPrHYECKOr0 BMEIIATEIIbCTBA OHH
MOIJIM CUJICTh B mocTenu, 14-15 yacos - Bcraats (p<0,05).
HpI/I MMPUMEHCHHNHU JIAIIApATOMHBIX W KOM6I/IHI/IpOBaHHbIX
JOCTYIIOB BpEMA aKTUBALIMHN HNAITUEHTOK 6])1_]'[0 3HAYUTCIIBHO
JIOJTBIIIE, CECTh B TOCTENN OHU MOIVIM CITyCTH 8,3 yaca CIycTs,
a BcTaBarh - 22,6 gaca (p>0,05).

B panHeM mocieonepanioHHOM TEepUoje, MPHU OLIEHKE
Pe3yJIbTaToOB JBYXATAITHO MPOBEICHHBIX ONEpaluid, Bbl-
ABIICHBI Cleayrole ociokHeHus: tomHora (RR-1.47,
CI-0.92-2.14), remneparypnas peakuus (RR -1.53, CI-
0.92-2.21), psora (RR -1.29, CI-0.72-2.01), paHeBoii
unduisrpar (RR -1.29, CI -0.55-2.11),co0TBETCTBEHHO,
IPU 3TOM OBLIM BBICOKHE TOKA3aTesI OTHOCUTENIBHBIX U
arpuOyTHBHBIX pUCKOB (Tabnuia 2). 13 no3aHux nocieo-
HepalnnOHHBIX OCIOKHEHUH Yallle BCTPEYaInch OOJIeBbIC
olryIieHus B OpromHoi nonoctu - RR -1.29, C1-0.77-1.94
(Tabmuia 3).

Tabruya 2. Onpedenenue puckos 8 parHem noCieonepayuoHHoOM nepuooe 8 OCHOBHOU U KOHMPOIbHOU SPYNNAX

Konrpoabnas OcHoBHast
OcJiokHeHnst rpynna rpynna RR CI AR X2 p
adc. % ao0c. %
TOIIHOTA 18 28,1 16 16,3 1,47 0,92-2,14 0,17 2,577 0,108
pBOTa 12 18,8 14 14,3 1,29 0,72-2,01 0,10 0,646 0,422
TeMIepaTypHast peaKIus 15 23,4 12 12,2 1,53 0,92-2,21 0,19 2,733 0,098
JTU3YPHUCCKUE SIBICHUS 2 3,1 4 4.1 0.83 0,14-1,98 -0,06 | 0,000 1,000
paHeBOi HHQUIBTPAT 8 12,5 6 6,1 1,29 0,55-2,11 0,11 0,217 0,641
WHUIIPOBAHHAS paHa 2 3,1 4 4,1 0,83 0,14-1,98 | -0,06 | 0,000 1,000
00716 B 00JTACTH TIIEY 2 3,1 2 2,1 1,25 0,22-2,34 0,10 0,000 1,000
nape3 KUIIeyHuKa 1 1,6 1 1,02 1,27 0,06-2,50 0,10 0,000 1,000
ITHEBMOHHUS 1 1,6 1 1,02 1,27 0,06-2,50 0,10 0,000 1,000
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Tabnuya 3. Onpedenenue puckos 6 NO30HeM NOCIEONePAYUOHHOM NePUOOE 8 OCHOBHOU U KOHMPOIbHOU 2PYNNax

Kontpoabnasi | OcHoBHas
Ocio:xHEHUS rpynna rpynmna RR CI AR X2 p
aoc. % adc. %
S‘%ﬁiﬁgﬂgﬁg 15 | 234 | 16 | 163 | 1,29 | 0,77-1,94 | 0,10 | 0,847 | 0,358
MOCJIEONEPAMOHHBIEC TPHIKU 2 3,1 2 2,0 1,25 | 0,22-2,34 | 0,10 | 0,000 | 1,000
MOCTKACTPAIMOHHBIA CHHIPOM 9 14,1 14 14,2 | 0,98 | 0,49-1,65 | -0,004 | 0,000 | 1,000
:I;’I‘;;’;‘(’)JLHHWT“T"M““KH“ 3 4,7 4 | 41 | 1,08 | 029-2,10 | 0,03 | 0,000 | 1,000
criaeuHasl HEmpOXOAUMOCTb 1 1,6 1 1,02 1,27 | 0,06-2,50 | 0,10 | 0,000 | 1,000
TPOMO03 BEH HWKHUX KOHEUHOCTEH 2 3,1 2 2,1 1,25 | 0,22-2,34 | 0,10 | 0,000 | 1,000
JIUTaTyPHBINA CBHUIIL 1 1,6 1 1,02 | 1,27 | 0,06-2,50 | 0,10 | 0,000 | 1,000
KeJIOUIHBIC PyOIThI 1 9.4 1 3,1 1,27 | 0,06-2,50 | 0,10 | 0,000 | 1,000

B xone mpoBoAMMOrO UCCIIEI0BAHNUS BBISBIEHO, UTO OTHO-
CHUTEJIbHBIE M aTPUOYTHBHBIE PUCKH OCJIOXKHEHUH PaHHETO
U MO3AHETO MOCJIEONEePAHOHHOIO MEPHOJIOB HE MPEBBI-
LIAI0T €IUHUILY, YTO CBUJICTENILCTBYET O CPEIHEN CTereHU
KOpPpEJISILIIY ONepaTUBHOTO METO/IA C PA3BUBILIMHUCS IIOCIIE0-
TIEPALIOHHBIMH OCJIOKHEHUSIMU. HEe00X0IMMO OTMETHTb, 4TO
HCXO/Is1 M3 IAHHBIX TTOKazaresei X? U p, MoKa3aTei YacTOThI
OITMCAHHBIX MOCIEONEPALMOHHBIX OCIOKHEHUI HE 3aBUCAT
OT KOJIMYECTBA ATANOB XUPYPrUUECKOro BMEIIATeIbCTBA U UX
HE CJIe/lyeT paccMaTpHBaTh B KauecTBe CHELM(PUIECKUX T10-
Ka3zaTenei CUMyJIbTaHHBIX ¥ H30JIMPOBaHHBIX oneparuil. [Ipu
W3YUYECHHH JIOTIOJTHUTENBHOTO WM T.H. arpuOyTHBHOTO pHCKa
(AR), koTOpBIi OrpeensieT U3y4eHHbIH nokasarens Ha 100
00CIIeJOBaHHBIX JIMLI, CaMbIil BBICOKUI TIOKa3aTeNb 3a(uK-
CHPOBAH CPEIM PAHHUX MOCICONEPALIMOHHBIX OCIOXKHEHHUIL:

C TOYKH 3penus TemieparypHoi peakimu (0,19) 1 TomHOTEI
(0,17). Bo Bcex ciydasix IpH BBISIBICHHBIX OCJIOXHEHHUSIX
CBOEBPEMEHHO IPOBEJICHA aJIeKBATHAs TEPAITHSL, JICTAIIBHBIH
ClTy4ail He IMeJl MecTa.

Jns onpenesnenust puHAHCOBOM (D PEeKTHBHOCTH CUMYJIBTaH-
HBIX OIlepaIyii CpaBHEHbI CTOMMOCTB 3TaIloB XMPYPrHYECKOro
JIeUeHHSI TIPU COYETAHHO naTosioruu. B cronmocts iedennst
OBbUIM BKIIFOYEHBI PACXO/IbI, CBSI3aHHBIE C PEIONIEPALIOHHBIM
00cIeToBaHNEM MAIMEHTOK, TIPSIMBIE M HENPSMBIE PacXOIbl
nedenust. CTOMMOCTb CHUMYJIBTQHHBIX OIEpaliii HECKOJIBKO
NPEBBIIIAET PACcXOJIbl 110 MPOBEJACHHUIO OTHOITAIHBIX H30-
JIMPOBAaHHBIX ONEpaIHi, OJHAKO MX IpoBe/eHue B 1,3 pasa
JICIIEBIIe, YeM TP YJaJIeHUH COYETaHHbIX MaToNOTHi pas-
JICTIBHO B JIBa dTarna (auarpamma 4).

CHMYIIETaHHEIE OIEpAaITHH
¥ H30JIHPOBAHHEIS ONEePAITHH
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Huazpamma 4. Cmoumocms Xupypeuieckoeo ie4eHus 8 1apax
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Taxum 06pa3om, B pe3ynbrare IPOBEICHHOTO UCCIEI0Ba-
HUSI [TPOU3BE/ICHA OLleHKa AP (HEKTHBHOCTH CUMYIIBTaHHBIX
orepanui Mo CIEAYIONIUM KPUTEPHUSIM: BBIPAKEHHOCTh
00IeBOT0 CHHApPOMA, aKTHBAIMA MAlUCHTOK B MOCIEO-
MEePaIMOHHOM IEePHOoJIe, YacTOTa PAHHUX W IMO3JHUX
MOCJICONEPAIIMOHHBIX OCIOKHEHUI, BOBMOXKHOCTh UX
MPOSIBJICHHSI C YYETOM IOKa3aTeseil OTHOCUTENbHBIX U
aTpUOyTUBHBIX PUCKOB.

AHanu3 BBIIETPUBECHHBIX JAHHBIX TO3BOJISET CAENIaTh
CIIEAYIOIINE BBIBOJIbI:

1. CumynbTaHHbIe OMEpaluu ABISIOTCS 0e30MacHBIM
METOJIOM JIEYEHUS] COYETAHHON T'MHEKOJIOTMYEeCKON 1 XHU-
PYPruvecKo MaToa0rHid, YTO TUKTYET HEOOXOMUMOCTh UX
LIUPOKOTO BHEAPEHUS B TIOBCETHEBHYIO MPAKTHKY.

2. YBenuueHHe IJIUTEIbHOCTU MPETONEePaAlluOHHOTO
00cIeI0BaHUs U TOCICONCPAMOHHOIO NMPEOBbIBAHUS B
CTallMOHApe HE BIUAET HAa YaCTOTY OCJIOKHEHUH, CUMYJIb-
TaHHBIE OTIEPALINH SBIISIOTCS BOSMOKHOCTBIO M3JICUNBAHUS
B Mpe/enax OAHON rOCIHUTAIN3alid U aHEeCTEe3UH OT He-
CKOJIKUX COYETAHHBIX MATOJIOTHMA.

3. CumynbTaHHbBIE OMEpaIlUi SKOHOMHUUYECKH BBITOJHBI,
TaK KaK CHH)KAIOT 3aHITOCTh KOCYHOTO (hOH[IA, PACXO/IbI
10 MPOBENICHUIO JICUEHUSI COUETAHHOM MaTOJIOTHH.

4. CuMysbTaHHBIC ONEpPAIE HEOOXOAUMO BBITIOHATH B
MHOTONPO(UIBHBIX YUPEKACHUIX C COOTBETCTBYIOIICH
KaJIpOBOH M TEXHOJIOTHUECKOH OCHAIIEHHOCTHIO.
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SUMMARY

BENCHMARKING STUDY OF EFFECTIVENESS OF
SIMULTANEOUS AND ISOLATED SURGERIES

Kintraia N., Mosidze B., Melia L., Sulukhia R.

Tbilisi State Medical University, Department of Obstet-
rics and Gynecology, Georgia

Benchmarking study was conducted on effectiveness of
simultaneous and isolated surgeries in practice of obstet-
rics and gynecology.

In terms of the work, data were analyzed on the isolated
and simultaneous surgeries with the patients with com-
bined gynecological and surgical pathologies, requiring
operative treatment. Man group included 254 patients
with combined abnormalities, who underwent simultane-
ous surgeries; control group included 122 patients who
underwent surgical treatment for combined diseases con-
secutively in two stages, in different times. Periodicity of
complications in early and late post-surgical periods was
evaluated, as well as risk ratio (RR) and attributable risk
(AR). Simultaneous surgery is safe method of treatment
of combined gynecological and surgical abnormalities.
Notwithstanding extension of duration of pre-surgical
examinations and post- surgical hospital stay, simultane-
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ous operations are considered to be opportunity for being
cured from several combined abnormalities within one
hospitalization and anesthesia, creating positive moral
and psychological background for the patients and mak-
ing additional argument in favor of their conducting.

Keywords: isolated and simultaneous surgeries, risk
ratio, combined gynecological and surgical patholo-
gies, attributable risk, complications in early and late
post-surgical periods.

PE3IOME

CPABHUTEJIbHBIN AHAJIU3 YOOEKTUBHOCTH
CUMYJIbTAHHBIX U U30JIMPOBAHHBIX OITEPALIMI

Kuntpas H.II., Mocuaze b.A., Meaus JLI., Cyayxus P.B.

Tounuccxui 20¢y0apcmeentviil MeOUYUHCKULL YHUSepcumem, 0enapmamenm axkywepcmea u cunexkonoauu, I pysus

[TpoBenen cpaBHUTENbHBIN aHaIn3 3(PPEKTUBHOCTH CH-
MYJIBTaHHBIX ¥ U30JIMPOBAHHBIX ONEPALMH B aKyIIEPCKO-
TMHEKOJIOTMYECKON TPAKTHKE.

[Ipoananu3upoBaHbl JaHHBIEC IO CUMYJIBTAHHBIM U H30-
JIUPOBAHHBIM ONEPALHUSIM y MAMUCHTOK C COYECTAHHOMN
THHEKOJIOTHYECKON M XMPYyPTrUYECKOH MaTOJIOTHUSIMH.
OCHOBHYIO IpylIly cOCTaBHIN 254 MallUEHTKU C coYe-
TaHHOMW NMaTOJIOTHEH, KOTOPBIM NMPOBEICHBI CUMYIIBTAH-
HBIC OTIEpAIN¥, KOHTPOIBHYO Ipymnmy - 122 G0IbHBIX,
KOTOPBIM XHPYPTHYECcKOe JEUECHHE IO MOBOAY code-
TaHHBIX 3a00JIEBaHUI MPOBEACHO MOCIIECIOBATEIHHO B
JBa JTama, pas3fenbHo 1mo BpeMeHH. OLieHeHa JacToTa
OCIIOXKHEHUH B paHHEM U TI03JHEM IT0CJICOTIEPAlHOHHOM

nepuoaax, ornocurenbHeie (RR) n arpuOyTHBHbBIE pUCKH
(AR). CumynbTaHHbBIC ONIEpAIUH SBISIOTCS O€30MaCHBIM
1 3((HEKTUBHBIM METOAOM JICUCHHS] COUYCTAaHHON TMHe-
KOJIOTMYECKOU M XUpypruueckoi naronoruid. Hecmorps
Ha HEKOTOPOE yBEJIWYCHHE JINTEIBHOCTH INperore-
pPalMoOHHOTO O0CIEAOBaHUS M IOCICONEPAMOHHOTO
npeObIBaHNS B CTAl[MOHAPE, CUMYJIbTAHHBIEC OTEpaIUH
paccMaTpHuBarOTCs Kak BO3MOXKHOCTb JICUCHUS B ITpejie-
JaxX OJHOW TOCTHUTAIN3ANNN M aHECTE3UH HECKOIbKUX
COYCTAHHBIX MMATOJOTHH, YTO CO3IAET IOJIOKUTEIbHBIH
MOPAJIbHO-IICUXOJIOTHYECKUH (OH IS MAUCHTOK, SIB-
JSIETCsI SKOHOMHUUYECKH 3 (EKTUBHBIM U PEHTA0CIBHBIM,
YTO CIYXKUT JOMOJHUTEIBHBIM apryMEHTOM B IOJb3y
WX TPOBEICHUS.
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IMAGING GUIDED MEDIASTINAL PERCUTANEAL CORE
BIOPSY - TECHNIQUE AND COMPLICATIONS

'Azrumelashvili T., 'Mizandari M., 'Magalashvili D., 2Dundua T.

'Thilisi State Medical University, High Technology Medical Center - University Clinic, *Clinic Cortex, Thilisi, Georgia

Biopsy of mediastinal masses is very important and quite
often critical for the correct diagnosis establishment and
thus, for adequate treatment tactics selection in clinical
practice of oncology, oncohematology, phtysiatry etc.
There are several alternative methods of obtaining tissue
samples from mediastinal lesions for hystopathological
analysis. These include surgical techniques such as tho-
racotomy, video assisted thoracoscopy (VAT), cervical
mediastinoscopy and anterior mediastinotomy; needle
biopsy techniques such as transbronchial needle biopsy
and endoscopic ultrasound-guided fine needle aspiration
biopsies are also used [10,15,26].

Image-guided percutaneous needle biopsy is a reliable
technique for the diagnosis of thoracic lesions, including
assessment of mediastinal lesions. Percutaneous image-
guided mediastinal biopsies are usually performed with
computed tomographic and ultrasonographic guidance,
which allows precise localization and documentation of the
biopsy needle and target lesions [8,13,16-18,21,22].

Different techniques for CT-guided percutaneous needle
biopsy of mediastinal lesions have been advocated; these
include extrapleural or direct mediastinal approaches such
as parasternal, paravertebral, trans-sternal and subxiphoid
approaches; the transpulmonary approach might be used
also. Ultrasound guidance of mediastinal biopsy procedure
is used in cases when the biopsy “target” is adjacent to the
thoracic wall and is adequately imaged by this imaging
modality [3].

There are only few contraindications that preclude the use
of percutaneous biopsies in every case. absolute contrain-
dication being suspicion of hydatid cyst; whereas relative
contraindications are bleeding diathesis, bullous emphy-
sema, pulmonary hypertension and a high rank of vascu-
lar tumor. Biopsy complications include pneumothorax,
hemoptysis, hemothorax, infection and air embolism, with
the most common complication as pneumothorax [2].

Although there is a consensus in the literature regarding
the importance of imaging guided mediastinal percutaneous
core biopsy (IGMPCB), still the biopsy technique details,
reported success rate, types and rate of complications vary
significantly [4,5,7,12-14,16-18,20].

The purpose of the paper is to present our experience of

IGMPCB in terms of procedure planning, biopsy technique,
procedure complications and their management.
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Material and methods. Procedure planning: The ap-
proach to a biopsy of mediastinal lesion in a given pa-
tient depends on multiple factors, including the clinical
circumstances, the location and size of the target lesion
and the presence of comorbid conditions. Patients are
placed supine, prone, in lateral decubitus or even upright
position, depending on the location of the lesion, safe
approach for needle placement and imaging guidance
modality. All patients referred for the biopsy procedure
after preliminary imaging undergo blood tests for a full
coagulation profile, hemoglobin level, platelet count. A
platelet count of at least 50,000 and INR value of less
than 1.5 was prerequisite for the procedure. If needed,
the coagulation profile was corrected before taking the
patient for procedure. Uncorrectable coagulopathy and
SVC syndrome is suggested to be the contraindication
for mediastinal biopsy.

Pict. 1-3. Patient A. US guided mediastinal biopsy.

Pict. 1. CT with contrast delineates the anterior mediasti-
num mass, reaching anterior chest wall

Freq 3.3MHz
Depth 8cm
Sector 100%
Gain 42%
FR High
FPS 39 Hz
Dyn 67d8
Persist3

Power 0
MI<0.69
Clarity Med

[1.216] @@ @

Pict. 2. US guided biopsy - the biopsy device tip is seen
beyond the “target” (Arrow)
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Pict. 3. US guided biopsy - the biopsy device is seen in the
“target” (Arrow)

The thorough evaluation of pre-procedure imaging data
is performed to determine the imaging guidance type and
the best approach for percutaneous biopsy in each case;
In cases, when chest CT with or without the intavenous
contrast shows the mediastinal mass adjacent to the
thoracic wall, patient undergoes the US examination
and if adequately imaged on US, the biopsy procedure
is planned using US guidance. The mediastinal lesions
can be biopsied with sonographic guidance using an
anterior approach for anterior and some middle me-
diastinal lesions, posterior paravertebral approach for
posterior mediastinal lesions and suprasternal approach
for superior mediastinal lesions. US guided biopsy
of anterior mediastinal lesions can be accessed using
jugular notch, supra and infraclavicular and intercostal
(parasternal for anterior and paravertenral for posterior
mediatuinum) approaches. The posterior mediastinal le-
sions can be accessed intercostally by the paravertebral
approach. 5 to 10 MHz curvilinear or linear transducers
are used for either “Free Hand” or fixed needle guide
US guidance technique; both techniques are combined
with color Doppler for vessel imaging. In all cases of
US guidance needle passes extrapleurally. Mediastinal
nodules or masses that are surrounded by aerated lung
parenchyma cannot be visualized by sonography and
therefore cannot be biopsied. CT guided biopsy is used
if the “target” cannot be imaged adequately by US. A
CT scan using thin axial sections was obtained after
intravenous contrast administration to delineate vascular
structures and differentiate vessels from lymph nodes.
Then, the most suitable slice is chosen to reach the lesion
and avoid injury to vascular structures and vital organs.
The plane location is shown on skin surface with axial
laser beam localizer incorporated in the CT gantry; the
entry point is precisely determined by the repeated thin
slice CT scan positioning radiopaque markers along this
laser light beam. The exact depth of the lesion from the
skin surface is calculated on the scanner in the plane of
biopsy trajectory.

Pict. 4-7. Patient B., CT guided biopsy of posterior medi-
astinum mass.
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Pict. 4. CT with venous contrast delineates
the biopsy “target”

Pict. 5. Biopsy device inserted beyond the pleura;
CT documents the adequate puncture direction

Pict. 6. Biopsy device is positioned beyond the “target

Pict. 7. Biopsy device position in the “target”
eis documented
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For both (US and CT) guidance techniques after the entry
site determination skin is prepared in surgical fashion.
Local anesthesia is administered at the skin puncture site
and along the expected needle tract. A small dermotomy
is made at the entry and needle was introduced; While US
guidance the needle movement and it’s adequate final posi-
tion in “target” is monitored in real-time; on CT guidance
the needle insertion is performed step-by-step, having CT
scan repeated in order to control the adequate direction
and safety of every step. In transpleural cases the first step
insertion depth is selected so that the needle should not
penetrate pleura; after this the next CT scan is performed
to confirm the adequate direction; If inadequate, the needle
position was readjusted. The needle tip, located beyond
the “target” and the position of the deepest insertion of the
biopsy device is also documented on CT. Postprocedure
CT scan is obtained to exclude immediate postprocedure
pneumothorax and hemorrhage.

165 IGMPCB biopsy procedures has been performed to 156
patients in total using tru-cut biopsy device with 18 G and
16 G needles; In 9 cases the repeated biopsy procedure has
been performed as the obtained specimen appeared to be
non-informative. According to imaging guidance type the
patients were subdivided in two main groups - US guided
biopsy (40 patients, 40 procedures) and CT guided biopsy
(116 patients, 125 procedures).

Among US guided 40 biopsy procedures, the target was
anterior, middle or posterior mediastinum in 37 (92.5 %), 0
(0%) and 3 (7.5%) cases respectively. According to biopsy
target size patients were subdivided in three groups: target
size under 2 cm - 5 cases (all anterior medisatinum), 2-5
cm - 18 cases (anterior - 15, posterior - 3) and above 5 cm
- 17 (all anterior medistinum). 18 G diameter needle was
used in 21 patients, 16 G diameter - in 19 patients. Patients
distribution according the biopsy “target” size, location,
biopsy needle passes and needle diameters is shown in
Table 1. No repeated procedures were needed as the first
one enable to obtain the informative biopsy specimen. It
should be mentioned that in some cases multiple needle
passes were used, but this circumstance is not important as
needle was not traversing the lung tissue and color Doppler
was used in order to avoid vessel damage in all US guided
biopsies. No procedural complications were observed on
US guidance cases.
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CT guided biopsy was prformed to 116 patients (125
procedures). The target was anterior, middle or posterior
mediastinum in 52 (41.6%), 11 (8.8%) and 62 (49.6%) cases
respectively. According to biopsy target size patients were
subdivided in three groups: target size under 2 cm (anterior
1, middle 5 and posterior 12), 2-5 cm (anterior 27, middle
3 and posterior 29) and above 5 cm. (anterior 24, middle
3 and posterior 21).

In high risk patients with concomitant lung problem
(severe decrease of breathing surface, bullous emphy-
sema), who needed the lung to be traversed by biopsy
device in order to reach the “target” under CT guidance,
the special preventive techniques has been used - hy-
drodissection by saline injection or artificial controlled
pneumothorax. Both techniques allowed to avoid the
lung tissue puncture, thus preventing potentially very
hazardous pneumothorax for this particular patients. In
case of hydrodissection it is achieved by saline injec-
tion in mediastinal fat using puncture needle, positioned
there by CT guidance - thus, the lung tissue is pushed
away from needle trajectory by bulging saline. In cases
of artificial pneumothorax pleural tube was placed be-
fore the procedure for lung tissue controlled collapse;
it enables the biopsy device to pass extrapulmonally
so that after biopsy air aspiration and tube withdrawal
there is no risk of pneumothorax. Hydrodissection was
used in 5 cases, artificial pneumothorax - in 3 cases.
The patients distribution according the biopsy “target”
size, location, needed biopsy needle passes and needle
diameters, artificial pneumothorax and hydrodissection
is shown in Table 2. This number includes 9 reapeted
procedures performed in the cases when morphologi-
cal interpretation was not possible due to inadequate
specimen character and/or quantity; all repeated pro-
cedures were needed when the target size was above 5
cm (anterior mediastinum -1, middle -3 and posterior-5
procedures).

Biopsy procedures are performed under local anesthesia;
the patients are observed for 1-2 h after the procedure
to ensure their hemodynamic stability and to monitor
their respiratory status. Expiratory chest radiographs
were obtained 2 h after the biopsy in patients in whom
the pleural surface had been punctured during the biopsy
procedure.

Table 1. US guided biopsy (40 patients - 24.2%)

37 (92.5%)
Target Size

Anterior Mediastinum

Posterior Mediastinum
3(7.5%)

Needle Diameter

Needle Diameter

16 G G 16 G 18 G
under 2 cm 2
2-5cm 7 1 2
Above 5 cm 9
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Table 2. CT guided biopsy (125 patients — 75.8%)

Anterior Middle Posterior Mediastinum — 62 (49.6%)
Mediastinum Mediastinum Hvdrodisecti Atificial
Tal;- ll\I)?edle 52 (41.6%) 11 (8.8%) ydrodisection pneumothorax
e iam-
sgize eter Number of Number of Number of needle | Number of needle Number of
needle passes needle passes passes passes needle passes
1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
under 16G 2 3 1
2cm 18G 1 1 2 1 1
16G 5 1 11 2 1 2
2-5cm
18G 9 1 1 13 2 1 1
Above 16G 14 1 12
5cm 18G 10 2 1 9
Tables 3. Complication on CT guided biopsy (Anterior mediastinum)
Anterior Mediastinum
Tar- | Needle ) o Hemothorax - Hemopthysis -
et Diam. Pneumothorax -6 (26.2%) 1.(4.3%) 1.(4.3%)
size eter Needle passes Needle passes Needle passes
1 2 Three 1 2 3 1 2 3
under | 16G 1
2cm 18G
16 G 2 1 1
2-5cm
18G 2
Drainage Aspiration Self limited
Needle Needle passes Needle passes
passes
11213 1 2 3 2 3
under | 16G 1
2 cm 18G
16 G 1 1
2-5c¢cm
18G 1 1

Results and their discussion. Adequate tissue material
was obtained at the first attempt in 156 (94.5%) cases; in
9 (5.5%) cases the repeated procedure was needed. The
procedure was easily tolerated by patients; the significant
pain, requiring administration of additional analgetics in
postprocedure period was mentioned in 3 (1.8%) cases. No
complications were detected after US guided procedures
(Table 1); Procedure related complication were detected in
23 (13.9% of all procedures) cases in total; among them
in 17 (10.3% of complications) cases pneumothorax, in 4
(2.4%) hemothorax and in 2(1.2%) hemophtisis was de-
tected. Anterior, middle and posterior mediastinum biopsy
complication incidence and distriburion according biopsy
“target” size, applied needle passes, needle diameters and

© GMN

complication management is shown in Tables 3,4 and 5 re-
spectively. Hemophtisis and hemothorax was self-limiting
in all cases. 10 pneumothorax cases happened to be self-
limited; in 3 pneumothorax cases aspiration was needed,
and in 4 cases - pleural drainage was required.

Focal intraparenchimal hemorrhage along the needle tract
is seen on immediate postbiopsy CT in all cases of trans-
pulmonary pass and required no treatment.

In all cases of presented material it was possible to find the
through-soft-tissue approach for any mediastinal biopsy
“Target” either by US, or by CT guidance and there was
no need to perform trans-sternal passes.
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Table 4. Complication on CT guided biopsy (Middle mediastinum)

Middle Mediastinum
| Needle Pneumothorax - 2 (8.7%) Hemothorax - 1(4.3%)
Target size | Diam-
eter Needle passes Needle passes
One Two Three One Two Three
16 G
Under 2 cm
18 G 1
16 G 1
2-5cm
18 G 1
Drainage Self limited
Needle passes Needle passes
O = 8 o] Q 8
E|E|E| & & | &
16 G
Under 2 cm
18 G 1
16 G 1
2-5cm
18G

IGMPCB is less invasive than mediastinoscopy as it re-
quires only local anesthesia in adult patients. In comparison
to other alternative methods, transthoracic biopsies are cost-
effective because they shorten the period from admission
to diagnosis, decrease the number of surgical procedures
and shorten the time of hospital stay, which reduces overall
treatment costs. There are only few contraindications that
preclude the use of percutaneous biopsies in every case.
Suspicion of hydatid cyst and uncorrecatble coagulatopathy
should be suggested to be the absolute contraindication;

whereas situation might be easily managed in case of rela-
tive contraindications (bleeding diathesis, bullous emphy-
sema, pulmonary hypertension) by use of special techniques
(hydrodissection and/or artificial pneumothorax) avoiding
the transpulmonary needle pass.

Sonography may visualize the biopsy “target”, when it’s
adjacent to the thoracic wall or thoracic inlet; There are
numerous advantages of using sonography as an imaging
guidance modality [3].

Table 5. Complication on CT guided biopsy (posterior mediastinum)

Posterior Mediastinum
Needle ) o ) o Hemopthysis
Ta.rget Diam. Pneumothorax - 9 (39.2%) Hemothorax - 2(8.7%) J1(4.3%)
size
eter Needle passes Needle passes Needle passes
One Two Three One | Two | Three | One | Two | Three
Under 16 G 1 2 1
2Zem | 18G 1
16 G 2 2 1 1
2-5cm
18G 1
Drainage Aspiration Self limited
Needle Needle Needle passes
passes passes
ol ol 8|l ol o] 8| o o 8
= =z = =} S = =) B3 =
C|lE|E|QO|E|E| O] & | E
Under | 16G 1 1 1
2 cm 18G
16 G 1 2 2
2-5cm
18G 1 1
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It allows for real-time monitoring of both the needle and
biopsy “target”, showing any motion due to respiration
or needle advancement process. During needle insertion,
color Doppler imaging can be used either continuously or
intermittently until the needle is beyond the ‘target”. US
provides with possibility to get images in any planes choos-
ing the most safe approach with regard to color Doppler im-
aged vascular structures. Many superior mediastinal lesions
are amenable to sonographically guided biopsy because of
the multiplanar capabilities of sonography; It is important,
that unlike CT, the patient does not have to be supine. The
biopsy can be performed having patient positioned in any
manner, including upright or semiupright position, what
is important, if patient has dyspnea. The puncture itself
might be performed either by “Free-Hand” or fixed needle
guide technique. All above mentioned makes US guidance
of the biopsy procedure quite safe and convenient, but it
is not always possible; namely, the “target” cannot be im-
aged if there is an aerated lung tissue between it and the
thoracic wall. In such cases IGMPCB swithes to CT guid-
ance, which provides the adequate imaging of the biopsy
“target” and adjacent vascular structures in all cases. The
entry site exact site with regard to surrounding vessels is
determined using axial laser beam localizer incorporated
in the CT gantry positioning the radiopaque markers along
this laser light beam. Step-by-step CT follow-up of the
needle insertion enables to advance the biopsy device
precisely and safely, documenting the needle tip beyond
the “target” and into it.

The high rate of biopsy procedure success, low invasive-
ness, cost-effectiveness proves IGMPCB advantage in
comparison to more invasive techniques (thoracotomy,
VAT, mediastinoscopy). The incidence of pneumothorax in
patients undergoing transthoracic needle biopsy has been
reported to be from 17-26.6% [2,11] and it is thought that
the risk of pneumothorax increases with increasing needle
diameter, but some studies suggest no difference in pneu-
mothorax rate between larger and smaller needles[14,13].
Tru-cut 18 and 16 G diameter needle comparison on our
material showed higher incidence of pneumothorax when
larger diameter needle (16 G) was used. This complication
was also highly associated with multiple needle passes. Al-
though one of the reports supporting no correlation between
the number of passes with the incidence of pneumothorax
was of Halloush et al. [1,8].

Incidence of pneumothorax, require chest tube placement
is 1.55%; on our material (17 patients, complicated by
pneumoothorax) tube placement was required in 4 (1.2%)
cases.

Pict. 8-14. Patient C., hydrodissection by lydocain&saline

injection beneath the parietal pleura has been performed to
avoid the lung penetration during the biopsy procedure.

© GMN

Pict. 8. CT with contrast delineates the “target”
between SVC and trachea

f0.0:1Tilt 0.0

Pict. 11. CT guided hydrodissection
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Pict. 14. Biopsy device in the “target” (Arrow)

Incidence of parenchymal hemorrhage and hemoptysis
during tranpulmonary biopsy is reported in 4 to 27% [11].
On our material focal hemorrhage along the biopsy device
using transpulmonary pass was revealed in all cases; no fur-
ther treatment was required for it. Self-limiting hemothorax
and hemoptysis was documented in 4 (2.4%) and 2 (1.2%)
cases respectivly.

Air embolism is an extremely rare but potentially fatal
complication of mediastinal biopsy, with an estimated
occurrence of 0.061% [9,2]. Air may enter the pulmonary
venous system by inadvertent placement of the needle
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tip within a pulmonary vein, or inadvertent placement
of the needle through both a bronchus and an adjacent
pulmonary vein, creating a fistula between the two
structures. This complication was not observed on our
material.

Superior mediastinal/substernal lesions can be difficult to
access with CT because of the overlying manubrium and
great vessels of the aortic arch. To perform these biopsies
under CT guidance gantry angulation might be used. Some
investigators also use a trans-sternal approach [19]; in all
our cases the biopsy “target” was achieved using trans-soft
tissue access.

In cases of US guidance either the “Free Hand” approach
or fixed needle guide can be used; as the bopsy “target”
on mediastinal US guided biopsy is superficial and the
“Free-Hand” technique provides with more flexibility
with different approaches, it should be preferred for this
procedure guidance. It should be mentioned, that choice
between those two US guidance techniques varies signifi-
cantly and highly depends on the institutional preference;
we use both techniques; preferring “free hand” for the most
superficial masses.

Pict. 15-23. Patient D., artificial pneumothorax has been
performed in order to avoid the lung puncture and life-
threatening post-biopsy pneumothorax in patient with
bilateral lung opacities.

Pict. 16. CT guided pleural puncture
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Pict. 17. Artificial pneumothorax is induced

Pict. 18. The “target” - subcarinal ymph node package - is
delineated by intravenous contrast injection

ing

Pict. 20. Biopsy device is inserted beyond the pleura

© GMN

Pict. 21. Biopsy device reaches the “target”
extrapulmonally

Tl T
Pict. 22. Biopsy device is in the “target”

Pict. 23. After air aspiration from pleural cavity

Conclusions: Image guidance allows precise localiza-
tion of target lesion and access to virtually all mediastinal
compartments including those that are inaccessible with
other alternative methods, such as mediastinoscopy,
transbronchial biopsy and endoscopic ultrasound-guided
biopsy. Virtually, appropriate imaging guidance ex-
cludes the need of trans-sternal approach for IGMPCB.
Ultrasound is the most efficient for biopsy guidance, if
the target is adequately imaged by it; the advantages
of US guidance are: a) possibility of real-time needle
movement control b) possibility of real-time blood
flow imaging b) noninvasiveness c) cost-effectiveness
d) possibility to perform the biopsy at the bedside, in a
semiupright position; so, ultrasound is a “Gold Standard”
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for procedure guidance if the ‘target” can be adequately
imaged by this technique. The US guidance is impossible
if bone or air is between the “target” and skin surface
and IGMPCB should be performed under CT guidance;
the advantage of which is the possibility of all thoracic
structures visualization. When the adequate guidance
technique used, PIGMLNCB is a safe procedure and
should be recommended for wide use when appropriate
indications are determined. CT guided hydrodissection
or artificial pneumothorax provides with possibility to
perform the biopsy procedure safely in cases, when the
needle trajectory passes the lung tissue and should be
suggested routinely for patients to whom postprocedure
pneumothorax is of especially high risk.

Pneumothorax was associated with multiple Needle passes
and larger diameter needle use.

The safety and biopsy procedure success high rate proves
the use of IGMPCB as a first choice procedure when the
mediastinal mass morphology is needed.
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SUMMARY

IMAGING GUIDED MEDIASTINAL PERCUTA-
NEAL CORE BIOPSY — TECHNIQUE AND COM-
PLICATIONS

'Azrumelashvili T., 'Mizandari M., 'Magalashvili D.,
Dundua T.

IThilisi State Medical University, High Technology Medi-
cal Center - University Clinic; *Clinic Cortex, Tbilisi,
Georgia

165 percutaneous biopsies of anterior, middle and poste-
rior mediastinum lesions were performed to 156 patients.
Procedure was guided by US in 40 cases, by CT - in 125
cases. Hydrodissection was used in 5 cases, artificial
pneumothorax - in 3 cases in order to avoid transpulmo-
nary needle pass. Post-biopsy CT scan was performed and
patients observed for any complications.

Adequate tissue for histological diagnosis was obtained in
156 (94.5%) cases at the first attempt; in 9 (5.5%) cases the
repeated procedure was needed. No major complications
were detected after biopsy procedures; minor complica-
tions (pneumothorax, hemothorax and hemophtysis) were
detected in 23 (13.9%) cases. No complications were
detected after US guided procedures; In 17 (10.3% of all
complications) cases pneumothorax, in 4 (2.4%) cases - he-
mothorax and in 2 (1.2%) cases hemophtisis was detected
on CT guided procedures. All hemothorax and hemophtisis
and 10 pneumothorax cases happened to be self-limited; in
3 pneumothorax cases aspiration and in 4 cases - pleural
drainage was needed.

Percutaneous image-guided core biopsy of mediastinal
lesions is an accurate and safe procedure, which enables
to get the tissue material from all mediastinum compart-
ments. Ultrasound is the most efficient for biopsy guidance,
if the target is adequately imaged by it; the advantages of
US guidance are: a) possibility of real-time needle move-
ment control b) possibility of real-time blood flow imaging
b) noninvasiveness c) cost-effectiveness d) possibility to
perform the biopsy at the bedside, in a semiupright posi-
tion; so, ultrasound is a “Gold Standard” for procedure
guidance if the ‘target” can be adequately imaged by this
technique. If US guidance is impossible biopsy should
be performed under CT guidance. Hydrodissection and
artificial pneumothorax enables to avoid the lung tissue
penetration related complications. Pneumothorax was as-
sociated with multiple Needle passes and larger diameter
needle use. The safety and biopsy procedure success high
rate proves the use of IGMPCB as a first choice procedure
when the mediastinal mass morphology is needed.

Keywords: mediastinum, percutaneous biopsy, US guid-
ance, CT guidance.

© GMN

PE3IOME

YPECKOKHAS BUOIICHS OBPA3OBAHMI CPE-
JOCTEHMUMS 1O KOHTPOJIEM METOAOB BH-
3YAJIM3AIIMU - METOAUKA U OCJIO’)KHEHUWSA

'Aspymenamsuin T.C., 'Musangapu M.T.,
"Maranamsuau J1.3., 2Iynaya T.T.

ITounucckuti 2ocydapcmeenuviil MEOUYUHCKUL YHUBEPCU-
mem, Llenmp 6b1COKUX MEOUYUHCKUX MeXHOoNo2ul, YHu-
sepcumemckasn kaunuxa; Kmunuxa Kopmexc, Tounucu,
Ipy3usa

165 MaHUTYIAIIUN YpECKOKHOW TKAHEBOH Owomicuii 00-
pa30BaHUi IEPeIHETO, CPEAHETO U 3aIHETO CPEJOCTEHNUS
npoBeneHo 156 6ompHBIM, U3 HUX B 40 cirydasx Ouorcus
npoBeneHa nox KouTponeMm Y3U, a B 125 cioygasx - mox
koHTposeM KT.

Bo n30exanue TpaHCIyIbMOHAIBHOTO JTOCTYTIA B 5 CITy-
Yasx MPOW3BE/ICHA THAPOINCEKINS, B 3 CIydasx — apTH-
(unuaneHbIN THEBMOTOPAKC. J{JIs BBIBICHHUS M OLIEHKH
BO3MOKHBIX OCIOKHEeHUH koHTpousibHas KT nocne manu-
MyJSIAN TIPOU3BECHA BO BCEX CIIydasX OMOIICHH.

AJeKBaTHBIA MaTepHal Ui THCTOJIOTHYECKOTO UCCIIeIO-
BaHMS MTOJTy4EeH NP NEPBOH MaHUIYISINH B 156 (94,5%)
Cily4asix; TOBTOpHAas Onorncus morpedosanack B 9 (5,5%)
ciTydasx. 3HAYUTEIbHBIX OCIOKHEHHUH TTOCIe ONOTICHH HE
HaAOTIONANIOCh; HEOOIBIITNE OCIOKHEHHS (THEBMOTOPAKC,
TEeMOTOPAKC, TeMONTU3NUC) BRIABIEHHI B 23 (13,9%) cimyqasx
- Bce ipu 6monicnn o KT xouTponem. [lpu nposenennn
6monicun oz KoHTposeM Y3U ocnoxxHeHus He HaOmoma-
muck. [TneBMoTopaxc paszsuics B 17 (10,3%) ciyuasx u3
00I11ero KONMMIeCcTBa OCTIOKHEHNUH, TeMoTopakc — B 4 (2,4%)
u remonTm3uc — B 2 (1,2%) cirygasx.

B 10 ciryqassx mHEBMOTOpaKca M BO BCEX CIyJasx TeMOTO-
pakca 1 reMONTH3HCca IPOBEACHNUS KAKUX-JIN0O0 JOTIOITHH-
TEJIbHBIX JIeUCOHBIX BMEIIATEIbCTB HE MTOTPedOBaIOCh. B
3 cy4asx MTHEBMOTOpaKca MOTpeOoBaIach acupans, B 4
ClTy4asiX - JIpeHUPOBaHNE IJIEBPATBHON TTOJIOCTH.

Takum 06pa3oM, IpoBeeHNE OMOTICHH IO KOHTPOJIEM
VY3U caemyer cUnTaTh «30JI0THIM CTAHIAPTOMY B CITydae
aZeKBaTHOH Bu3yanu3annu nenn Ha Y3U. [Ipu Bo3HHK-
HOBEHHH TpoOIeMbl BU3yanusanuu Ha Y3U Omorncus
cpenocrenus nposonurcs nox kontposuem KT. I'mapo-
JUCCEKIUS M apTU(UIUATBHBIN THEBMOTOPAKC TT03BO-
TA10T n30eKaTh OCIIOKHEHHH, CBSI3aHHBIX C MyHKIIHEH
nerounoii Tkanu npu KT kontpoute. Ilpu Tpancmyibmo-
HaJIBHOM IIO/IXO/I€ PUCK OCIIOKHEHHSI THEBMOTOPAKCOM
BO3pacTacT NPH yBEINICHUN AUAMETpa MyHKIIHOHHOTO
ycrpoiicta (16 G) n mpu HEOOXOAUMOCTH MHOXKE-
CTBEHHBIX NMYHKIINH.
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KOTOPBIH SBJISIETCS METOAOM BbIOOpa MpU HEOOXO/1H-
MOCTH MOP(OJOTHYECKON BepU(PUKAIIUN TATOJOTHH
CPEOCTEHUS.
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JAUCBUO3 U EI'O ITPOSABJIIEHHUE B ITIOJIOCTHU PTA B IETCKOM BO3PACTE

Cyaanze T.J., HumuunamBuiau T.J., Mapreenamsuiu B.B., MaxBunangze M.A.

Tounucckuti 20cy0apcmeenHvlil MeOUYUHCKULL YHUBEPCUTEN;
Tounuccruii cocyoapcmeennviil yHusepcumem um. Me. /casaxuweunu, I'pysus

JIncOno3 >KeTyqoYHO-KHIIEIHOTO TpakTa y JAeTeH 9acTo
COMPOBOXKJAECTCS M3MECHEHUSIMHU B ITOJIOCTH PTa, YTO B
OONBITMHCTBE CITy9aeB 00YCIOBICHO SAMHCTBOM (PYHKIIHIA
OPTaHOB TOJIOCTH PTa U JKEIYTOYHO-KUIIETHOTO TPAKTa.

34

B nacrosiee Bpemsi oTMeUaeTCs HEYKIOHHBIA POCT YUCIIA
TIATOJIOTHYECKHUX COCTOSHUH 1 3a00NICBaHAMN, B Pa3BUTHU
KOTOPBIX NMPHUHUMAIOT Y4aCTHE MHOTHE TPEICTaBUTEIH
HOpMAaIbHON M pe3uieHTHOH Mukpodops! [10,12].
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B HOpMe MuKpodriopa KUIIEUHHKA U MOJIOCTH pTa npej-
CTaBISIET COOOI OTHOCUTENBHYIO “KOHCTAHTY' KOHKpET-
HBIX MHUKPOOPraHM3MoOB, B YaCTHOCTH, CTa(bI/IJ'IOKOKKOB,
CTPENTOKOKKOB, JJaKTOOaKTepHii, rpuooB [9,11], kotopas B
ONPEACTICHHBIX YCIIOBUAX MCHACTCS, BbI3bIBAs IATOJIOTNYC-
CKOE COCTOSTHHE, OIpeenseMoe Kak 1ucouos [5,8].

Jucomo3 - 310 OaKTEpPHOIOrHYECKOe MOHSTHE, KOTOPOE
XapaKTepu3yeTcst I3MEHEHHEM COOTHOIICHHUS TPEICTaBU-
Telei HopMaJIbHOW MUKPO(IOpPBI, CHUKEHHEM YHCIIa UITH
HCUYE3HOBEHNUEM HEKOTOPBIX BHI0B MUKPOOPIaHU3MOB 3a
CUeT yBEJIMYCHUS KOJTMUECTBA APYTUX U MOSIBIICHUS MUKPO-
00B, KOTOpbIE OOBIYHO BCTPEYAIOTCS B HE3HAYUTEILHOM
KOJIMYCCTBE MJIM BOBCE HE MposiBIsitoTCs [1]. [lncouos He
TOJIBKO KONUYECTBEHHOE, HO U Ka4eCTBEHHOE N3MEHEHUE
KUIIeuyHOH MUKpodaopbl. COIIacHO OTPaciieBOMY CTaH-
JapTy, oA AMCOM030M KHIIEYHUKA IM0JIpa3yMeBacTCs
KJIMHUKO-J1a00paTOPHBIH CHHIPOM, BO3HUKAIOIIU B PsiJie
KIIMHUYECKUX CUTYalU U XapaKTEPU3YIOLUICS CUMIITO-
MOM TIOpPaYKEHHUsI KUIIEYHHKA, U3MEHEHHEM HOPMaJbHOI
MHKPOQIIOPHI, TPAHCIOKAIMEH PAa3IMUHBIX MUKPOOPTaHU3-
MOB B HECBOWCTBEHHBIE OMOTOIBI, H30BITOYHBIM POCTOM
mukpodopst [3].

VY nereii ¢ mMcOMO30M B MHIIEBAPUTEIBHOM TpaKTe MO-
BBIIIAETCSI BHICEBAEMOCTh (JEPMEHTATHBHO-AKTHBHBIX
MHUKPOOHBIX accolMaluii U TOBBIIIACTCS AKTUBHOCTD
KHUIIEYHBIX ()EPMEHTOB MO CPABHEHHIO C HOPMOIA [6].

HecMmotpst Ha mporpecc Bo MHOTHX 001aCTSIX MEAUITTHCKOM
HayKH, COBPEMEHHas! [IMBHJIM3AIINS CTAJIKUBACTCS C HOBBIMU
npodnemamu. VI3BeCTHO, 4TO OIHOW M3 HUX SIBISIETCS Pa3-
BHUTHE HEXENATeIbHBIX Peakiuii Ha pOoHe TPUMEHEHHUS pas-
JIMYHBIX (hapMaKoIOrHYEeCKHX IpenaparoB. Beicokas yactora
UCIIONIb30BaHUs aHTHOMOTHKOB, a TAK)Ke HEpallOHATIBHOE 1
Nopoii He0OOCHOBaHHOE Ha3HAYEHHE JAHHBIX MPErapaToB
OKa3bIBaCT HETATUBHBIM OTIEYATOK HA OPraHW3M YelloBeKa
B 11es1oM [ 1]. HanbGoree yacTbiMu HEOIaronpusTHHIMU SIBJIC-
HMSIMU Ha (JOHE TIPOBOZMMON aHTHOAKTEPHAIBLHON Teparu
SIBIISIFOTCSL QJUIEPTHYECKHE, TOKCUKO-aIIEPrHYecKe U JIuc-
niericuueckue peaxiyu [ 13].

Ha cerogusmmuii 1eHb J0Ka3aHo, YTO aHTHOAKTEpHAIbHbIC
CPEICTBa OKAa3bIBAIOT BIMSHUE HAa BHYTPEHHIOIO IKOJIO-
THYECKYIO0 CUCTEMY 4elloBeKa. MUKpOOHasi COCTaBIISIIO-
1asi OpraHMu3Ma 4eloBeKa MPEACTaBlIeHa, B OCHOBHOM,
B Pa3IUYHBIX OTAENAaX >KEIyIOYHO-KHIIEYHOTO TpakTa.
MuKpoOHOTa MpeACTaBIsIeT COO0H YHUKAIBHYIO CTPYK-
TypY, HaXOJAIIYyIOCS B OpPTaHU3MeE 3/I0pPOBOTO YesIoBEKa
B pa3sHOBeCHOM cocTossHuM [9]. OmHako, moaaep:KaHue
c0aTaHCUPOBAHHOTO COCTOSIHUS IAHHOM CHUCTEMBI SIBJISI-
€TCsl CIIOKHBIM TPOIIECCOM, IOABEPrasch BO3ACHCTBHUIO
psna daxropos [1], Takux Kak SATPOreHHbIE BO3ICHCTBUS
(anTHOAKTEpUATbHAS TEpaNus, JEeUeHHEe TOPMOHAMH,
IIUTOCTaTUKAaMH); HapylIeHHue MUTaHus (HecOaTaHCUpo-
BaHHOE MHTAHUE); CTPECCHl PA3IUUHOTO T€HEe3a; OCTPhIe
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MH(pEKIMOHHBIE 3200JIeBaHUS KEIyI0YHO-KUIIEYHOTO
TpaKTa; CHIKEHHE UMMYHHOTO CTaTyca OpraHuiMma; Kce-
HOOMOTHKH Pa3IMYHOTO MPOUCXOXKJCHHUSI; HebIaronpu-
SATHBIC YCJIOBUSI OKpYyXkarliel cpeabl. Takum odpazom,
BBILICHIEPEUNCIICHHBIE (PAKTOPBI, BCIEACTBHE HETATHBHOTO
BO3JICHCTBHS Ha OPraHM3M YesIOBEKa, CIIOCOOCTBYIOT Ha-
PYLICHUIO MUKPOOHOTHI ¥ TPUBOAAT K (hOpMUPOBAHUIO
JcOro3a KuieyHuka [2].

Cornacuo onpexaenenuto B.A. Tytenssna [7], auc-
0akTepro3 KUIIEYHHKA MPECTABIsAeT COO0N KIMHUKO-
J1a00OpaTOPHBII CHHAPOM, KOTOPBIN XapaKTepHU3yeTcst Hapy-
[IEHHEM Ka4eCTBEHHOTO 1/MJIM KOJIMYECTBEHHOT'O COCTaBa
MI/IKpO6I/IOTI)I KHIICYHHKaA C MOCJICAYIOIIUM PasBUTUCM
TPOPUICCKUX, UMMYHOJOTHUCCKUAX, META0OINICCKUX U
JKEITYJJOUHO-KHIIEYHBIX PACCTPOICTB, Ha (JOHE Yero Hapy-
IIAFOTCSI MUHEPAJIbHBIN U OCIIKOBBIN OOMEHBI, TPOUCXOIAT
OuoxuMuUeckre n3MeHeHus: GochopHO-KaIbIUEBOTO
0OMeHa B KOCTSIX CKeJieTa U TBEP/bIX TKaHAX 3y0OB.

CornacHoO BBIIICU3TOKEHHOMY, B TOCICIHHE OBl 3HA-
YUTEIHHO YBEIMUYUIOCH YUCIO OOMBHBIX, CTPAIAIOIINX
JUCOMO30M KHIIIEYHUKA PAa3IMYHON CTEMEHU TSHKECTH,
YTO OTPaKaeTCs HEMOCPEJACTBEHHO Ha COCTOSHHH IO-
JIOCTH pTa — MHUHEPAM3aluy TBEPJABIX TKaHed 3y0oB,
0COOCHHO B JIETCKOM BO3pPAaCTe, T.K. UMCHHO B JIETCKOM
1 MOJIPOCTKOBOM BO3pacTe MPOUCXOAUT POPMUPOBAHHE,
CO3pEBAaHME U MUHEPATU3AIUs BPEMEHHBIX U MTOCTOSH-
HBIX 3y0OB.

[enpro vcce1oBaHNA IBUJIOCH U3Y4YEHHE YaCTOThI PACpo-
CTPaHEHHOCTH UCON03a pa3InYHON CTENICHH B IETCKOM U
MOJPOCTKOBOM BO3pAacTe U €ro BO3JEHCTBUS HAa CTOMATO-
JIOTHYECKOE 3/10pPOBhE, B YACTHOCTH HAa MUHEPATHU3ALUIO
TBEP/BIX TKAHCH MOJIOYHBIX M MOCTOSIHHBIX 3yOOB.

Marepuan u MeToabl. J{J1s1 BBIMOIHEHHS TOCTABICHHBIX
3a1a4 MpoBeIeHO obcienoBanue 279 neteii B Bo3pacte oT 1
rona o 17 net. I3 nux 50 aereit cocTaBuiu [ KOHTPOIBHYIO
IPYIILY, Y KOTOPBIX N3MEHEHHH MUKPO(IOPBI KHIIIEYHUKA
He oTMeuasnoch U I ocHoBHas rpynma — 229 obcnenoBaH-
HBbIX C pa3n1/111H0171 CTCIICHBIO ]II/IC6I/IO38. KHIIICYHUKA.

KagecTBeHHOE M KOJIMUECTBEHHOE UCCIIE0BAaHNE MUKPO-
(utopbl KHMIIEYHHKa MpoBoAWIM B MHCTUTYTE OGakTepHo-
(haruu, MUKpOOHOJIOTMU U BUpYcONOruu uM. 1. Dnnasa:
oInpenenaan ofiee KOJIMYECTBO KHUIIEUHON MaJOYKU U
JAKTO030-1C(UIUTHBIX U TEMOJMUTHYECKUX IITAMMOB;
o01ee KoiIM4ecTBO OMGHI00aKTepuii, TaKTOOAKTepH 1
KOKKOBBIX ()OPM; N3y4alIi HAJTMYHE U KOJIMYECTBO aTOTeH-
HBIX U YCIOBHOIATOTCHHBIX MPEICTABUTENICH KHIICIHBIX
MHUKPOOPTraHu3MOB B | T Kaja.

JlaHHLIe KOJIMYCCTBCHHOT'O MJIM KQYCCTBCHHOI'O COCTaBa

MUKPOQIIOPHl KUIIEYHHKA yKa3bIBaJIM Ha CTEINEHb JIUC-
Oouno3a.
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Cromarosioruueckoe 00ciIeloBaHuEe MPOBOJUIOCH MO
CTaHJIApPTHOM MeTojuKe: cOop aHaMHe3a, OCMOTp, 30H-
JNIUpOBaHMe, MepKyccusi. BeIsiBIEHNE pa3BUBAIOIIETOCS
KapHO3HOTO Mpolecca Ha CTaIuH MATHA OCYIIECTBIAIOCH
METOJIOM TNpPHKU3HEHHON okpacku. C Ienbio cTaHaap-
THU3AIMH OIICHKH CTOMAaTOJIOTHYECKOH 3a00/1eBaeéMOCTH,
COCTOSIHUE TBEPJBIX TKaHEil 3yOOB OINpe/ersuin Mo WH-
Jekcy pactpoctpaneHHOCTH (%) u uHTeHcuBHOCTH (KITY,
KITY+KIIN km) kapueca.

JlanHbIe 00CnenoBaHMS MMOMEIIANNCh B CHELHAIbHBIC
KapThI-aHKETHI, 3aT€M MPOBOAMIACH CTATUCTUYECKAs 00-
paboTtka mocpeacTBom mnporpammbr SPSS v 21,

PesyabTarsl 1 UX odcy:knenue. PazienbHas paspaboTka
JTAHHBIX TO3BOJINJIA BBIYUCIUTH U COMOCTAaBUTH CPEIHHE
3HAYEHUS PacpOCTPAHEHHOCTH U HHTEHCUBHOCTH Kapueca
BPEMEHHBIX U TIOCTOSIHHBIX 3y0OB Y 00CJI€I0BaHHBIX JIETEH
I u Il rpynn v ycTaHOBUTH BIUSHUE U3MEHEHUS COCTaBa
MUKPO(IIOPBI KETyA0YHO-KHIIIEYHOTO TpakTa Ha (hopMu-
pOBaHKE M MUHEPAJIN3AINIO TBEP/bIX TKaHEH 3y00B.

Pesynbrarsl uccienoBanus nokasanu, 4To y aerei I rpyn-

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

bl C HOPMaJILHOM MUKPOQIIOPOi KHIIIEYHUKA TOKa3aTeIH
pacrnpoCcTpaHEeHHOCTH U MHTEHCUBHOCTH Kapueca 3y0oB
CPaBHUTEIBHO HUXeE, ueM y aeteil Il rpynmsl, ocobeHHO B
MUTajIeM Bo3pacre (tadiumna 1).

Pesynbrarhl KIMHUKO-Ta00paTOpHBIX oOcienoBaHuii 229
nereii Il rpynmst (107 geBouek u 122 MaBIMKOB), y KOTOPBIX
JIMarHOCTHPOBAH JUCOMO3 JKETyI0YHO-KUILIEYHOTO TpaKTa
Pa3MyYHON CTENCHH TSHKECTH, OINPE/EICHO COCTOSIHHME I10-
JIOCTH PTa, B YaCTHOCTH: YPOBEHb JIEMHHEPAJIU3aIIUN TBEPIIBIX
TKaHel 3yOOB 3HAYMMO 3aBUCUT OT COCTOSIHUSI M CTETICHH
M3MEHEHHH MHUKPOQIIOpHI KHUIIEYHHKA M BO3pacTa ACTEH.
Pesynbrarh! vccieoBanys MpUBEIEHbI B TaOMMIEax 2 u 3.

[To nanubIM TabMI 2 1 3, cpeHsis pacpOCTPaHEHHOCTh
Kapueca 3y0oB y obcnenoBanHbix gereit ¢ I-1I creneHbro
TAXKCCTHU )11/1061403a 3HA4YUTCIIbHO MEHbBILIC, YEM Y [[eTeﬁ C
nucouosom III-IV crenenu, B cpentem, cocraniss 58,2%
u 71,8%, COOTBETCTBEHHO. YCTaHOBIIEH (DaKT yBEINYCHHS
Yyclia KapuO3HBIX MOPaKEHUH B 3aBHCUMOCTH OT BO3-
pacra, B 4aCTHOCTH, CAaMO€ BBICOKOE PaclpOCTpaHEHUE B
o0eux rpymnmax Haomonanm y 6-9 u 12-16-netHux aereit
1 MTOJIPOCTKOB.

Tabnuya 1. Pacnpocmpanennocms u unmencugnocms kapueca y oemeiti I epynnot

Bospact, er Kon-mo nereit (n) | 11 e
1-3 29 0,29+0,71 18,2
4-6 11 2,2+1,4 72,5
7-16 10 3,75 82

Tabruya 2. Ilokazamenu pacnpocmpaHeHHOCY U UHMEHCUBHOCIU Kapueca 3y006
y nayuenmos c I-1I cmenernvio oucobuosa

HNHTeHCHUBHOCTH
Bo3spacr, jger Kou-Bo nauuenton Pacnpocrpan. ka- Kapueca — HH/IeKC p
’ pueca 3y6oB, % KITY
1-3 50 21,3 0,42+0,835 <0,05
4-5 23 57 2,57+1,121 <0,05
6-7 18 62,7 4,334+2,196 <0,05
8-9 14 64,2 3,5+1,743 <0,05
10-11 3 59,7 3,0+1,00 >0,05
12-16 6 84 2,83+0,983 >0,05
Tabnuya 3. Ilokazamenu pacnpocmpaHeHHOCMU U UHMEHCUBHOCMU Kapuecd 3008
v nayuenmos c -1V cmenensvio oucouosa
HNHTEeHCHUBHOCTH
Pacnpocrtpan.
Bo3spacr, jer KoJu-Bo nauuenron o Kapueca — MH/IeKC P
kapueca 3y6oB, %
KITY
1-3 49 23,2 1,76+1,601 <0,05
4-5 32 72 4,66+1,911 <0,05
6-7 12 79,5 6,17+1,528 <0,05
8-9 89,1 5,89+1,764 <0,05
10-11 75,2 4,0£1,000 >0,05
12-16 91,5 2,50+1,069 >0,05
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Oco0blii HHTEpeC peICTaBIAeT Pe3y/IbTaT aHaIn3a 3Hade-
HUH CpEeJHEH MHTEHCUBHOCTU Kapueca y aerel Il rpymnmel.
C 1enbo OIICHKU COCTOSIHUSI ITOJIOCTH PTa HCHONb30BaIN
knaccudpukanuo T.d. BunorpangoBoii [4], B KoTOpoii
IIPElyCMOTPEHBI TPU CTEIECHU AKTUBHOCTU — KOMIICHCH-
poBaHHasi, CyOKOMIIEHCUPOBaHHAsI U JIEKOMIICHCHPOBAH-
Hast (OPMBI, MO3BOJISIONINE ONPE/CIUTh BHIPAKEHHOCTD
NaTOJIOrMYECKOr0 MPOLECCa.

Pe3yﬂbTaTbI aHaJIn3a OAaHHBIX HUCCIICAOBAHHA IIAIITUCHTOB
¢ I-II crenenpro aucOMO3a, TTO3BOMISIOT 3aKJIFOUNTh, YTO
UHTCHCUBHOCTH Kapueca 3y00B COOTBETCTBYET KOMIICHCH-
poBaHHO# Gopme kapueca (B cpenHem, uaaekc KITY=2,7),
M3 HUX CaMbI€ BBICOKHC TaHHBIC AaKTHUBHOCTHU Kapucca
oTMeuanuck B 6-7-netHem Bospacte (KITY=4,33), uTto,
B OCHOBHOM, O0OYCIIOBJIEHO MOBPEXICHUEM BPEMEHHBIX
3yooB. Y manuenToB ¢ III-IV crenenpio aucbmo3a oTMme-
YaJIUCh CYOKOMIICHCHPOBAHHASI M JICKOMIICHCHPOBAaHHAS
¢dbopmel kapueca (B cpearem, KITY=4,2), yto, Ha Haml
B3IIA O, O61)$[CH}I€TC}I CCPHLE3HBIMU MATOJIOTHYCCKUMHU U3~
MEHEHHSIMHU MUKPO]IOpPHI KUIICYHHKA.

Takum 00pazoM, pe3roMupys MOJy4YEHHbIC JaHHbIC, Clle-
JyeT 3aKJIFOYUTh, YTO KOJUUCCTBCHHBIC U KAYCCTBEHHBIC
U3MCHCHUSI KUIICYHONH MHUKPO]IOPHI HEMOCPEACTBEHHO
BJIUSIIOT HAa COCTOSIHUE MOJIOCTH PTa, B YaCTHOCTH, Ha
MUHEpaIU3aIMI0 TBEPIbIX TKaHEH 3yOOB, OCOOCHHO B
JICTCKOM U MOJIPOCTKOBOM BO3pacTe — B MepHon hopmu-
pOBaHMUs, CO3PCBAHUS M MHUHCPAIU3AIUN BPEMCHHBIX U
MIOCTOSTHHBIX 3y0OB.
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SUMMARY

DYSBIOSIS AND ITS CONSEQUENCES ON ORAL
CAVITY IN CHILDREN AND ADOLESCENTS

Suladze T., Shishniashvili T., Margvelashvili V.,
Makhviladze M.

Thilisi State Medical University; Iv. Javakhishvili Thilisi
State University, Georgia

Gastrointestinal tract (GIT) diseases in children are often
accompanied by changes in oral cavity, which is caused by
common function of GIT and oral cavity organs. During
last years, the number of dysbiosis of various severities
has dramatically increased, which directly affects the oral
cavity — dental hard tissue mineralization, especially in
children and adolescents.

The aim of our study was to identify the frequency of
dysbiosis in children and adolescents and its influence on
dental and general health. 279 patients aged 1 — 17 years
were examined.

Examinations have shown, that in patients with I-II degree
dysbiosis spread and intensity (DMF index) of dental caries
is significantly lower — 58,2% and 2,7 intensity, compared
to III-1V degree dysbiosis, where 71,8% have caries with
4,2 intensity.

According to this, dental and general health status in
children and adolescents is highly dependent on severity
of GI tract pathologies, particularly on qualitative and/or
quantitative content of microbyotes of GI tract.

Keywords: Gastrointestinal tract diseases, oral cavity,
dysbiosis, in children.
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PE3IOME

JUCBHO3 U EI'O IMPOSBJIEHHUE B ITOJOCTH
PTA B JIETCKOM BO3PACTE

Cyaanze T.J0., IIumuuamsuau T.J.,
Mapreeaamsuiau B.B., Maxsuianze M.A.

Tounucckutl eocyoapcmeentvitl MeOUYUHCKUL YHUBepCU-
mem, Tounucckuii 20CyoapcmeenHblll YHugepcumem um.
Us. [orcasaxuwsunu, 1 pysus

3aboneBaHus KETyJOYHO-KUIIEYHOTO TpaKTa y HOeTei
4acTO COMPOBOXKAAETCS N3MEHEHUSIMHU B IOJIOCTH PTa,
9TO 00YCIIOBJICHO €IMHCTBOM (PYHKIIH OpPTaHOB POTO-
BOM IMOJOCTH U JKEIYJOYHO-KHUIIEYHOro TpakTa. B mo-
CJIETHUE TO/Ibl 3HAUUTEIHHO YBEIHMUMIOCH KOIHIECTBO
OONBHBIX, CTPAJAOMNX AUCOMO30M KHIIEYHUKA pPa3-
JINYHOU CTENEHU TSAKECTU, KOTOPBIA OTpa)kaeTcst HENo-
CPEJICTBEHHO HA COCTOSIHUH MOJOCTH PTa — MUHEPAIIHU-
3aIMU TBEPIBIX TKaHEH 3yOOB, 0COOCHHO B AETCKOM U
MTOJPOCTKOBOM BO3pacTe.

C 11e1bI0 OMpe/IeNIeHUs] YaCTOThl PACIPOCTPAHCHHOCTH
nucOr03a B JIGTCKOM M FOHOIIECKOM BO3pacTe U U3yde-
HHS €T0 BO3JEHCTBHUS HAa CTOMATOJIOTHYECKOE U 00IIee
310poBhe — oOciemoBanHbl 279 neteit B Bo3pacTe ot 1
roga go 17 mer.

JlaHHBIE WCCTENOBaHUS IMOKA3alld, YTO y TAIMEHTOB C
nucono3om I- II crenenn pacmpocTpaHEHHOCTh H HHTEH-
cuBHOCTH (10 mHAekcY KITY) kapueca 3y00B 3HAYHUTEINb-
HO HIDKE, 9eM y OompHBIX ¢ aucomosom III-1V crenenn,
cocTaBysis, B cpenneM, 58,2% u 2,7%, cOOTBETCTBEHHO.
B gacTHOCTH, pacIipoCTpaHEHHOCTh KapHeca COCTAaBMIIA,
B cpexneM, 71,8%, a mHTEeHCUBHOCTH — 4,2%.

Taxwum 06pa3oM, OTKIIOHEHUS B COCTOSIHAN OOIIETO U CTO-
MAaTOJIOTHYECKOTO 3/I0POBbsI JIETeH M MOAPOCTKOB 3HAYH-
TEIBHO 3aBHUCAT OT KAUE€CTBEHHOTO H/HIIM KOJINYECTBEH-
HOT'O COCTaBa MUKPOOHOTHI KUIICUHHKA.
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JANHAMUKA OKCUJAHTHO-AHTUOKCUJAHTHOI'O TOMEOCTA3A
Y BOJIBHBIX 3K3EMO ITPU UCTTIOJIb30BAHUHU PA3SHBIX METO/IOB JIEUEHUSA

Crenan H.A., lenncenxo O.U.

bykosunckuii eocyoapcmeennulii meouyurckuil ynugepcumem, Yeprosywvl, Yxkpauna

AKTyaJbHOM 3a7jaueii COBPEMEHHOM 1epMaTOJIOr MU SIBJIS-
€TCsI yCOBEPILIEHCTBOBAHME JICUCHHS OOIBHBIX HK3EMOH —
pactpocTpaHEeHHBIM XPOHHUECKUM aJIJIEPTOAECPMATO30M,
KOTOPBIN BCTPEUAETCS y MALMEHTOB PA3HBIX BO3PACTHBIX
TPYII, @ B CTPYKTYPE TOCIUTAIN3UPOBAHHBIX MAlNEHTOB
B Pa3HBIX peTHoHax YKpauHbl coctaBisgeT oT 20% mno
40% [4,6,19].

AKTyaTpbHOCTH NPOBEACHUS HCCIEIOBaHUN 1O 3a00-
JIEBAEMOCTH JK3EMOM CBsi3aHa ¢ 0ojee TSIKEIBIM KIIH-
HUYECKMM TeUYCHHEM 3a00JIcBaHUS Ha CCrOMHSIIHHUN
JI€Hb, YTO TIPOSBISIETCS MOPAXKEHUEM 3HAYUTEIBHBIX
Y9aCTKOB KO’KHOTO TTOKPOBA, YACTHIMH U JUTHTCIHEHBIMU
peunauBaMu aepmMarosa ¢ GopMHpoOBaHUEM Y OOIBHBIX
PE3UCTEHTHOCTH WM CEHCHOMIM3alHH K MEIUKAMCH-
TO3HBIM Ipernaparam 0a30BOH Tepamuy, SBIAICH IPH-
YUHOW IUTEIBHOW HETPYZOCHOCOOHOCTH OONBHBIX,
CHHIKCHMSI KaueCTBa MX JKU3HU M COLMAIbHOW aKTHUB-
HocTH [16,20,23], yem u oOocHOBaHa HEOOXOAMMOCTD
MOBHIICHNUS d()PEKTUBHOCTH JCUCHHUS JAaHHOTO 3a00-
neaHus [1,22,24].

CornacHo COBPEMEHHBIM HCCIEAOBAHMSIM, NATOTCHES
9K3EMBI SIBJIETCS CIIOKHBIM X MHOTO()aKTOPHBIM, BKITIO-
YarOIMM BO3AECHCTBHE KaK 9K30T€HHBIX (IK30aJIJIEPTEHBbI,
BIUsSHAE (HaKTOPOB OKPYKAIOIMICH CPeabl U 1p.), TaK U
9HJOTCHHBIX MEXaHU3MOB Pa3BUTHS JI€pPMaTO3a, CPEeIN
KOTOPBIX Ba)XHOE 3HAUCHHE MMCIOT HACJIEACTBEHHAS
MIPEAPACIIONOKEHHOCTh, U3MEHEHNE HMMYHOJIOTHUECKOI
PEaKTUBHOCTH OpTraHU3Ma NalleHTOB, HAPYIICHHE HEH-
pOryMOpaJIbHOM U 3HJAOKPUHHOMN PEryNsilui, HAJIU4YUe
XPOHUYECKUX 09aroB MHQEKIINH, KOMOPOUIHBIE 3200-
JIEBaHUS BHYTPEHHUX OPraHOB, OOMEHHbIC HApyIICHUS
u ap. [6,7,21].

CormacHO JaHHBIM HAy4YHBIX HCCIIEIOBAHMUIL, CYyIIECTBEH-
HOE BIMSHHE HA Pa3BHTHE I1aTOJOTHYECKUX IPOLIECCOB B
OpraHH3Me IalMeHTOB, B TOM YUCIIE U y OOJIBHBIX 9K3eMOH,
OKa3bIBAIOT HAPYIICHUsST OKCHIAHTHO-aHTHOKCHIAHTHOTO
rOMEOCTa3a, 4TO HPOSBISLETCS B aKTUBALMH MPOLECCOB
CBOOOIHOPAANKAIILHOTO OKHMCIICHHS JINIHAOB U OCIIKOB,
B Pa3sBUTUH COCTOSHHS SHIAOTCHHOW WHTOKCHKALMU Ha
(hoHE HETOCTATOYHOCTH (PAKTOPOB aHTHOKCHUIAAHTHOM
3aIIUTHI, OT KOTOPBIX B 3HAYUTEILHOW CTENICHU 3aBUCHUT
COCTOSTHHE JKH3HEICSTEIILHOCTH KaK CAMHX KIIETOK, TaK
1 opraam3mMa B 1ienom [2,8,11] 1 IuKTyeT HeoOXOIUMOCTh
Ha3HAYCHHMS IALMEeHTaM a/IeKBaTHOH aHTHOKCHIAHTHOM
Tepanui [3,6,16].

HeHB}O HCCIIEAOBAHUS IBUJIOCH N3YYCHUE NTUHAMHUKHA 10~
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KazaTeled OKCHIaHTHO-aHTHOKCHIAaHTHOI'O TOMEOCTa3a
y OOJILHBIX PK3EMOU B 3aBUCUMOCTH OT MCIIOJIb30BaHUS
Pa3JIMYHBIX METOAOB JICUCHUA A€pMaTo3a.

Marepuaa u metroabl. [IpoBeneno obcnenoBanue u
nedeHne 63 OONBHBIX IK3EMOii, N3 HUX 34 MarnyeHTa — MyxX-
CKOTO 1 28 — KEHCKOTO TI01a, B Bo3pacte oT 18 1o 67 ner,
MTOCTOSHHBIX JkuTeneit YepHoBuIkoii oomactu (CeBepHOIt
byxoBunbI). KpuTepusiMu BKIIOUECHNS B MCCIIEOBAaHHUE
ObUTH: HAMYKE Y NAMCHTOB KIMHUYECKUX MPOSIBICHUH
9K3€MBbI; BO3PACT MAIMEeHTOB — 18 5eT u OombIme; OTCyT-
CTBHE COITyTCTBYIOIIMX XPOHMUYECKHX COMATHYECKHX 3a-
GoeBaHMif WM X 000CTPEHMUI HAa MOMEHT 00OCIIeTOBAHHUS
MalNEHTOB.

CornacHO KIMHHYECKUM Kkputepusm [7], y 41 (65,1%)
0GONMBPHOTO MUATHOCTHUPOBaHA MUKpOOHas (opma dK3e-
MBI (BapHKO3Has, TapaTpaBMaTHYeCKast, HyMyJspHas),
B ocTasibHbIX 22 (34,9%) cmyuasx — uctuHHas Gopma
nepmatosa. Y 36 (57,1%) OONBHBIX MATONOTHYCCKUN
npolecc Ha KOXKe UMeJ pacIpOCTPaHeHHBIN XapakTep,
y 27 (42,9%) — Obl1 orpaHWYeHHBIM. Y OOJBIINHCTBA
— 47 (74,6%) 60nbHBIX, JEpPMATO3 NUMENI XPOHUYECKOE
TeueHue, y 16 (25,4%) nmanmueHTOB — TUArHOCTHPOBAH
BriepBhIe. KOHTPONBHYIO TPYIITY cOCTaBUIN 34 MpaKTH-
YECKH 3[JOPOBBIX JHUI (ZOHOPOB) TOTO K€ BO3pacTa.

C nenpl0 OLEHKH COCTOSHHS OKCHAAHTHO-
AQHTUOKCUAAHTHOT'O TOMEOCTa3a y OOJIBHBIX dK3EMOii
U3yYaJld M0Ka3aTeln OKCHIAHTHONH CHUCTEMBI KPOBH:
colep)KaHHE B dPUTPOLHUTAX U IUIa3Me KPOBH MaJlo-
HoBOTO anpaeruaa (MA) — 0IHOTO U3 KOHEUHBIX MPO-
JYKTOB CBOOOJHOPAAHKAIBHOTO OKUCIICHHS JINIINIOB;
YPOBEHb B CHIBOPOTKE KPOBH CPEIHEMOJICKYISIPHBIX
MEeNTUI0B — MOJIEKYN cpeaneit maccsl (MCM), koTo-
pBIe SBIAIOTCSA MapKepaMU COCTOSHHS SHIOTCHHOM
MHTOKCHKAIUH; COACPIKAHUE B CHIBOPOTKE KPOBH
hpaknuii OKHCIUTENBHONW MOAU(HUKAIIHU OCIKOB,
OIIpeeNIIeMbIX 110 YPOBHIO allbeTH10- U KETOHOIPO-
n3BoAHEIX HelTparsHOro (OMbB E370) m ocHOBHOTO
(OMB E430) xapakTtepa, a Tak)ke MOKa3aTeIn aHTHOK-
CUIAHTHOW CUCTEMBI KPOBU: YPOBEHb BOCCTAHOBJICH-
Horo rinytatnoHa (BI') m akTuBHOCTH KaTanmassl (KA)
B TeMOJIM3aTe KPOBH U COAEPIKAaHUE LEePyIOIIa3MHHA
(IIT) B cpIBOpOTKE KPOBH, COTIACHO M3BECTHBIM ME-
toaukam [9,10,14,17].

Craructryeckyo o0paboTKy pe3ylbTaTOB MCCIIENOBa-
HUH NMPOBOIMIM METONAMH CTaTHCTUYECKOTO aHaJIH3a
C WCIIOJIb30BaHUEM KOMITBIOTepHBIX mporpamMm (Excel,
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Statistica 6.0), IOCTOBEpPHOIl CYUTATH PA3HUILY ITOKA3a-
teneit mpu p<0,05 [12].

PesyabraTsl M ux odcy:xkaenue. [Ipu npenBapurtesns-
HOM HCCJIeIOBaHMH Y OOJIBHBIX DK3E€MOIl MoKa3zareneil
OKCHJIAHTHO-aHTUOKCHUJAHTHOTO TOMeocTasa OblIn
YCTAaHOBJICHBI UX JOCTOBCPHBLIC M3MECHCHUA, CBUC-
TEIbCTBYIOLIME O BO3PACTAHUU B IEPHOJ 00OCTPEHUS
JlepMaTo3a MHTEHCUBHOCTH MPOLECCOB MEPOKCUIHOIO
OKHUCJICHUS JIMMUJ0OB U OeNKOB ¢ (hOPMUPOBAHHEM CO-
CTOAHHUA BHHOFCHHOﬁ WHTOKCHKAIIUH Ha (bOHe CHMKCHUSA
AKTUBHOCTU BHYTPHUKJIICTOYHBIX U CbIBOPOTOYHBIX (I)aKTO-
poB aHTHOKCHHaHTHOﬁ 3allUThl OpraHnu3Ma, 4To CTaBUT
nepesi HeoOXOMMOCTBIO BKJIIOUEHHUSI B KOMILJIEKCHYIO
TEpanrlo MaUCHTOB MpCHnapaToB aHTUOKCUIAAHTHOI'O
neiicteus [18].

C nesnbio noBbIIIeHUS 3Q(HEKTUBHOCTH JIUEHUsI OOTBHBIX
9K3E€MOU U KOPPEKUUHU BBISBICHHBIX Y HUX U3MEHEHUMU
roKasareJieil OKCHJIaHTHO-aHTHOKCHIAHTHOTO TOMEOCTa-
3a pa3paboTaHbl HOBBIE YCOBEPIICHCTBOBAHHBIC METOIbI
JICUEHUS IepMaTo3a ¢ JOMOJHUTEIbHBIM IPUMEHEHUEM
Ha (oHE cTaHAapTHOW (0A3UCHOM) Tepamuu 3K3EMbI
AHTHUOKCHJAHTHOTO Iperapara MeKCH/I0J1, @ TAKXKe KOM-
TUIEKCHBIN METOJ] JICUSHUSI IK3EMbI C UCIIOJIb30BAHNEM Ha
¢done cTanaapTHOU (0a3UCHOI) TepaIiK IK3eMbl KOMOH-
HaIUK JIBYX JICKAPCTBEHHBIX MpENapaToB ¢ aHTHOKCH-
JIAHTHBIM JIEHCTBUEM — MEKCHJION M TallaBUT, KOTOPbIE
paHee HE MPUMEHSIN JJIS JICYCHHSI SK3EMBI.

JlekapcTBeHHBIN MpenapaT MEKCHUI0J OTHOCHUTCS K reTe-
pOapOMaTHUECKIM AHTHOKCHIAHTaM C IINPOKUM CIIEKTPOM
(hapMaKoIOTHYEeCKOTO JIEHCTBHSI, KOTOPBIH 00YyCIOBICH
€ro aHTUOKCHJIAHTHOM U MeMOPaHOIPOTEKTOPHOH aKTHB-
HOCTBHI0. MEeKCH0M HHIHONPYEeT MePEeKUCHOE OKUCICHUE
JIUTH/IOB, IOBBIIIAET AKTUBHOCTH CYTIEPOKCHIIUCMYTa3bI,
yIIydIIaeT MUKPOLUPKYIIALIUIO H PEOJIOTHYECKUE CBOMCTBA
KpOBH, UIMEET aHTUTUIIOKCHUYECKHE CBOMCTBA. DopMa BbI-
IycKa mpernapara — TabJIeTKH, HOKPHITbIe 000JI0UKOH, 110
125 mr Ne30 m Ne50 [13].

JlexapcTBeHHBIH ITpenapar rajaBuT ABJSETCS UMMYHOMO-
JIYJISITOPOM C BBIPYKEHHBIM IIPOTHBOBOCHAIMTEILHBIM d(h-
(heKToM, MEXaHU3M JEHCTBHUS KOTOPOTO CBS3aH C €ro CIIo-
COOHOCTBIO U3MEHSTDH (DYHKIIHOHATBHO-METa00IHYECKY O
aKTUBHOCTh Makpo(daroB, a TakXe yrHeTaTb CHHTE3
MIPOBOCTIATIUTENBHBIX ITUTOKUHOB; KPOME TOTO Tpenapar
OKa3bIBAaCT aHTUOKCUJIAHTHOE AeiicTBre. Dopma BBIILyCKa
Ipernapara — MOPOIIOK Il IPUTOTOBICHUS PAcTBOPA IS
BHYTpHMbIIIeYHOTO BBeseHus, nmo 100 mr Bo ¢uakoHe,

Ne5 [5].

C uenbro onpeneicHus d3PPEKTUBHOCTH HOBBIX yCOBEP-
HNICHCTBOBAHHBIX MCTOJOB JICUCHUS 3K3€MBI BCC GOHLHbIe
B TIPOIIECCE JICUCHHUSI METOIOM PaHIOMH3AIMY OBLIH pac-
IpesiesieHbl Ha 3 TPYMIbI, CXOAHBIE 110 MOy, BO3pacTy U
XapakTepy KJIMHMYECKOTO TEUEHHUs 3K3eMbI: | (CpaBHUTEb-
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Hast) rpyrnna — 21 00JabHOM, KOTOPBIM Ha3HA4Yall 0a30BbIC
MeTUKaMEHTO3HbIE ITPpernaparhl JISYCHHUs 3K3eMbI (COTIIaCHO
ITpuxazy M30 VYkpaunsr Ne 312 ot 08.05.2009 r. [15],
BKJTIOYAIOIIME THIIOCEHCUOMITU3UPYIOIIHE, IE3UHTOKCHKA-
I[HOHHbIE, aHTUTHCTAMUHHBIC, CETaTUBHBIC U BUTAMUHHbIC
npemnapatsl U Cpe/ICTBAa HAPYKHOM Tepamnuu B 3aBUCUMO-
CTH OT KIMHUYECKHUX MPOSBICHUN JepMaTo3a Ha KOXKe),
KOTOpPBIE TPAJIUIIMOHHO HA3HAYAIOT JUIs JICUCHUS TaHHOTO
nepmaro3a; 11 (cpaauTensHas) rpynmna — 20 O0IbHBIX, KO-
TOPBIM BIIEPBBIC Ha (POHE CTAHAAPTHOU TEpaIUK JepMaTo3a
JIOTIOJTHUTEIBHO Ha3HAYaIM aHTHOKCHIAHTHBIN Mpenapar
MeKCH10J1 (BHYTPb 10 125 Mr — rpu orpaHuueHHbIX (hop-
Max jaepmaro3a u mo 250 Mr — mpu pacrnpocTpaHEHHOM
MOPaKeHUH KOXKU OFMH pa3 B CyTKHM B TEUCHHE NEPBOii
HEJIeN! U JIBaXKIBI B CYTKU — B TEUCHHE BTOPOM HEJeNN);
IIT ocHOBHY!O TPYIIy COCTaBUIM 22 MalMeHTa, KOTOPBIM
Ha (hOHE CTaHIAPTHOHU TeparuK JepMaro3a BIiepBbIe Ha3Ha-
YaJIi KOMOMHAIIMIO IBYX ITPENapaToB C aHTHOKCH/IAHTHBIM
JIEHCTBUEM: MEKCHJION (COTYIACHO BBINICITPUBEICHHOMN CXe-
Me) 1 rasniaBuT 100 MT BHYTPUMBIIIEYHO OAMH Pa3 B CYTKH,
€XCEJHEBHO, B TCUCHUE 5 JHEH, 3aT€M OJMH Pa3 B CYTKH,
yepe3 JeHb - 10 nHbeKnuit, Kypc JedeHus cocTaBsn 15
UHBEKLUH.

C L CJIBIO OLICHKU HpI/IMeHﬂeMLIX HOBBIX yCOBepI_UeHCTBO-
BAHHBIX METOJIOB JICYCHUSI IK3EMbI POBEICHO OMpeE/Ie-
JIEHWE W aHaJIu3 JMHAMUKHU MOKa3arejaeld OKCHIaHTHO-
AHTHOKCHUJAHTHOTO TOMeOocTa3a y OOJbHBIX IK3EMOI
paSHLIX prH 0 U IIOCJIC SaBepI_UeHI/IH UX JCUCHMUA.
JlanHble HMCCIEMyEeMbIX MOKa3aTellell MpeaCcTaBlIeHbl B
TabuIe.

Jlo Havana JiedeHUs: y OOJBHBIX 3K3EMOU BCEX PYIII
YCTaHOBJICHBI TOCTOBEPHBIC M3MEHCHUS BCEX HCCIIC-
JIyeMBbIX MOKa3aTesieil OKCUAAHTHON CUCTEMbI KPOBH T10
CPaBHEHUIO € [10KA3aTEJsIMU JIUL KOHTPOJIbHOM IPYIIIbI
(Tabnuua): yBenuueHue cogepxkanusg MA B miazme (co-
oTBeTcTBeHHO: B I rpynmne — B 1,74 pasza, p<0,001; Bo
II rpynne — B 1,73 pa3sa, p<0,001; B III rpynne — B 1,74
pasa, p<0,001) 1 MA B sputporuTax (COOTBETCTBEH-
HO: B | rpynme — Ha 25,9%, p<0,001; Bo II rpymnme — Ha
34,7%, p<0,001; B III rpynne — na 33,4%, p<0,001),
ypoBHst ppakuun OMbB E370 (coorBercTtBenHO: B 1,58
pasa, B 1,51 pa3a u B 1,55 paza; p<0,001) u dpakuuu
OMBb E430 (cootBercTtBenHo: B 1,73 pasa, B 1,70 pasa
u B 1,79 paza; p<0,001), a Taxxe coaepxxkanus MCM
B CBIBOPOTKE KPOBH (COOTBETCTBEHHO: Ha 28,5%, Ha
38,3% u Ha 36,4%; p<0,001), yTO CBUIETEIHCTBYET O
MOBBIIICHNUU UHTCHCUBHOCTHU MPOLECCOB IMNEPOKCUIHOTO
OKHCJICHUA JUIINI0B U OKHUCJIUTEIIbHON MO}II/I(I)I/IKaIII/II/I
6e1KkoB ¢ (HOPMUPOBAHUEM Y ITHX MALIUCHTOB COCTOSHUS
3HJAOTE€HHOW MHTOKCHUKALIUU.

AHanu3 noka3aTteneil OKCHAAHTHON CHCTEMBI KPOBH Y
607pHBIX | cpaBHUTEIBHONW TPYNIBI MOCIE OKOHYAHUS
CTaHJApTHOTO JieueHus (TalNuIa) BBISIBUAI TEHACHIIUIO K
MOBBINICHUIO ypOBHS MA Kak B 1j1a3Me, Tak U B 9pUTPOLIHU-
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Tabnuya. /[unamuxa nokasameneti OKCUOAHMHOU U AHMUOKCUOAHMHOU CUCmeM KPOBU

V DONbHBIX IK3EMOU NPU UCTIONb308ANHULU PAZHBIX Mem0008 nedenus (MEm)

BoabHbIe 3k3eMoii (n=63) I'pynna
IToxka3zarenu,
Y — I rpynna II rpynna III rpynna KOHTPOJIsA
(n,=21) (n,=20) (n,=22) (n=34)
JI0 5,02+0,334" 5,06+0,295™"
i +
Muonoit | eaenn | 02T p,>0.05 p_>0.05; p, 20,05
3,47+0,135" 2,91+
(B 1asme), nocrie 5.8540.311" 4,02+0,207 p <0,001; 0,075
MKMOJIB/JT JICUEHHS p,,<0,001 13
12 p,.<0,05
P (mo/moce neueHus) P>0,05 P<0,05 P<0,001
MaJtoHOBBIN J10 10,1£0,452"" 10,840,406 10,740,397
anbaerug JICUCHUS p,,>0,05 p,.>0,05; p, >0,05 8.004
(B opuTpOLIUTAX), nocie 11,1+0,513™ 9,76+0,376" 9,42+0,280™ 0’ 237
MKMOJIB/JI JIeUCHUS p,,<0,05 p,.<0,05; p, >0,05 ’
P (mo/mocie neyeHus) P>0,05 P>0,05 P<0,05
o JI0 3,20+0,192™ 3,06+0,214™ 3,1540,194™
KHCIHTCARHAA MO™ | poyepyg p,,>0,05 p,.>0,05; p, >0,05
nudukanus OCIKOB, p— " 2,03+
nocre 2,90+0,138 2,58+0,118 2,25+0,102 ’
E,., MMOIB/T Oenka ] 0,071
JIeUeHUs p,,>0,05 p,.<0,05; p, .<0,05
P (mo/mocune neyenus) P>0,05 P >0,05 P<0,001
0 i(o) 25,1+£1,36™ 24,7+£1,35™" 25,9+1,64™"
P’I‘;;i‘fzi"g:;;gg JedeHus p,,>0,05 p, >0,05; p, >0,05 14,5+
o | mocne 2360131 20,01,11° 16,6+1,135 0,709
a0 JICUCHHS T p,,<0,05 p,.<0,01; p, .<0,05
P (mo/moce neueHms) P>0,05 P<0,05 P<0,001
JI0 0,275+0,006"" 0,296+0,009"" 0,292+0,008"*
>0.05 >(0,05; p, .>0,05
Monekyibl cpeHei Aetemt P pHO 2’15;1())2812’ 0.214%
Macchl, 0.0.T. nocre 0,325+0,012" 0,246+0,009"" . ;
JICYCHUSI p,,<0,01 Py;<0,00L; 0,005
12 p,,<0,05
P (mo/mocne neuenus) P<0,05 P<0,05 P<0,01
hi(o) 0,684+0,034" 0,684+0,032"" 0,687+0,027°*"
I'mytaruon Boccra- JICYCHHS p,,>0,05 p,.>0,05; p, >0,05
v? seskok Hekok i - :l:
HOBICHHRIN nocne | 0,610£0,025 0,755+0,029 0,8330,021 0.921
MMOJIB/JI Heuens <0.05 p,,<0,001; 0,021
P p, <0,05
P (mo/mocre neyenus) P>0,05 P>0,05 P<0,001
K R 18,5+0,792"** 18,940,898 18,6+0,694™
ﬁzﬁi& s p, 0,05 p, >0.05; p, >0,05 s
ocJjie 17,1+0,653™ 16,1+0,646" 15,340,442 0 3’02
J€4eHHs p,,>0,05 p,.<0,05; p, >0,05 ’
P (mo/mocne neueHus) P>0,05 P<0,05 P<0,001
- 15,9+1,32™ 15,9+1,39™ 15,340,978
Lepynomnazmun § P,,~0,05 P,.>0.05; p, 20,05
’ +
Mr% nocre 14,141,11°" 17,4+0,796™ 20,0+0,822 21,5%
JICYEHUS <0,05 P,,<0,001; 1,24
P~ p, <0,05
P (mo/moce neueHus) P>0,05 P>0,05 P<0,05

npumevanue: 1. *— Oocmogepnocmb PAa3HUYbl nokaszamernei OMHOCUMENIbHO KOHmpOJZbHOZZ epynnbol.:

*_ p<0,05; ** — p<0,01; *** — p<0,001;

2.p,, P, P, ;— 00CMOEEPHOCHb PASHUYbL NOKA3AMENELL Y OONbHBIX PASHIX 2PYNN,

3. P — 0ocmosepHocmb paznuysl nokasameneil 8 2pynnax OoabHbix 00 U Nocie Je4eHus
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Tax (cooTBeTCTBeHHO: Ha 15,2% 1 9,9%, p>0,05), a Takxke
HE3HAYMTEIBHOE CHIDKEHHE COJICPIKAHHS B CHIBOPOTKE KPO-
Bu ¢ppakuuii OMb E370 1 OMB E430 (cooTBeTCTBEHHO:
Ha 9,4% u 5,98%, p>0,05). ¥ manueHToB 3TOW TPYIIILI
B KOHIEC JICUCHUS BBISABJICHO JOCTOBEPHOC YBCINYCHUEC B
chIBOpOTKE kKpoBH MCM 110 CpaBHEHHUIO € €r0 YPOBHEM J10
neyenus (Ha 18,2%, p<0,05). Takum 0Opa3om, y 60IbHBIX |
CPAaBHUTEIILHOM I'PYIIIIbI, KOTOPBIE IIOTYYHIM CTaHIAPTHYIO
TEparuIo JepMaro3a, B KOHIIE JICYCHUS! OTMEUEHO TOJIbKO
HE3HAYUTENIbHOE CHIKEHHUE MPOIECCOB OKUCIUTEIBHOM
MoauduKany 6e1KoB Ha (hOHE TeHICHIINH K BO3PACTaHUIO
HAKOIUICHUA MPOAYKTOB IIECPOKCHUIHOIO OKHUCIICHUSA JINTIN-
JIOB 1 IOCTOBEPHOTO YBEIMUYCHNUS IPU3HAKOB SH/IOTCHHON
HMHTOKCUKAIIUHU.

VY GoabHbIX 3k3eMoil II cpaBHUTENBHO IPYIIIBI, KOTOPBIE
BIIEpBBIC Ha (pOHE CTAaHAAPTHOM Tepanuy JONOTHUTEIb-
HO TOJTy4aJlyd aHTHOKCHUJAHTHBIM MpenapaT MEKCHUIOM,
MocJjic OKOHYAHUS JICUCHHS OTMEUCHO (Tabnwuiia) 10-
CTOBEpHOE CHUXEHHE ypOoBHA MA TONbKO B Ija3me
(ma 19,9%, p<0,05), B To Bpems kak copepkanue MA
B 9PUTPOLUTAX MO CPABHEHHIO C €70 YPOBHEM JI0 JIeue-
HUSI UMEJT TOJIBKO TEHACHIUIO K CHIKeHuto (Ha 9,6%,
p>0,05). Y manueHToB 3TOH TPyNImbl B KOHIE JEUCHUS
TaKXe BBIABJICHO JOCTOBEPHOE YMEHBIIIEHHE B CHIBO-
poTke KpoBH cojepkanus MCM mo cpaBHEHHUIO C €ro
ypoBHeM 10 jeuenus (Ha 16,9%, p<0,05). ¥ 001bHBIX
sk3eMoi II cpaBHUTENBHON IPyNIbl B KOHLE JICUCHUS
TaKXe BBISIBJICHO JOCTOBEPHOE CHIKEHHE B CHIBOPOTKE
kpoBu (pakuun OMbB E430 (uwa 19,0%, p<0,05), B TO
Bpemsi kak copepxanne ppakunn OMb E370 no cpas-
HEHUIO ¢ €€ YPOBHEM JI0 JICUCHUSI UMEJIO TOJIBKO TeHJICH-
U0 K CHIDKeHUIO (Ha 15,7%, p>0,05). Takum oOpasom,
y nanueHToB Il cpaBHUTENBbHON I'PyINIBbI, KOTOPbIE HA
(doHe 0a3UCHON Tepamuyu YK3EMbI MOTy4Yalld aHTHOKCH-
JTAaHTHBIHM IpernapaT MEKCHI0JI OTMEUEeHa HOpMaIu3aIus
TOJIBKO OTJIEJIbHBIX MTOKa3aTesiell OKCUJAHTHON CUCTEMBI
KPOBH, YTO 00OCHOBBIBAET JIOTIOJIHUTENILHOE BKIIIOUCHUE
B UX KOMIIEKCHYIO Tepanuio MpernaparoB ¢ aHTHOKCHU-
JAHTHBIM JICHCTBUEM.

AHanu3 TMHAMUKH IoKa3aTesled OKCHJaHTHOW CHCTEMBI
KpoBH y 00ibHBIX 3k3eMoi III (ocHOBHOI) rpynimsl,
KOTOPBIM BIepBble Ha (OHE CTAaHJAPTHOW Tepamuu
JlepMaTo3a Ha3HadaJd KOMOWHAIMIO JIByX IMpernapaTroB
C aHTHOKCHUJIAHTHBIM JAeHCTBHEM (MEKCHJI0J, TaJaBUT),
B KOHIIE JieueHusl (Tabnuiia) BeISIBUI JOCTOBEPHOE CHHU-
skeHue ypoBHs MA kak B mutazme (Ha 31,4%, p<0,001),
Tak 1 B apuTporuTax (Ha 12,0%, p<0,05), c nocToBepHOI
pasnuieit MA B mnasme nmocie Je4eHuss OTHOCUTENIbHO
nanueHToB [ u Il cpaBHUTENBHBIX TPy (MEHBIIE COOT-
BeTcTBeHHO: Ha 40,7%, p<0,001 u Ha 13,7%, p<0,05) u
MA B 3puTpoOLHTaX MOCIE JCUCHHUS] OTHOCUTEIBHO Ma-
ueHToB | cpaBHUTENnbHON Tpynnsl (Ha 15,1%, p<0,05),
a TaKKe C YMECHBIIEHUEM MX Pa3HUIIBI C OKa3aTeIIMU
MA y nu1 KOHTPOJIBHON TPYIIIBL, UYTO YKa3bIBACT HA CHU-
KEHHE HHTCHCUBHOCTHU MPOILIECCOB MEPOKCUIHOTO OKUC-
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JICHUS JIMMHUIOB Y JAHHOM KaTeropuu MalueHTOB MOCIIe
OKOHYAHUS WX KOMILUICKCHOMN Tepamnuu (Tadiuia).

VYV GonbHbIX 3Kk3eMoi [II (ocHOBHOM) rpynmbl B KOHIE
KOMIIJIEKCHOTO YCOBEPIICHCTBOBAHHOTO JICUCHUS TaKXKe
yCTaHOBJEHO (Tabiuila) JOCTOBEPHOE CHUXKEHHEe ole-
ux ppakuuit OMb: E370 u E430 (cooTBeTcTBEHHO: Ha
28,6% u 35,9%; p<0,001) c nocToBepHO pa3HuUIleil ux
YPOBHS MOCJIE JICYCHHUSI OTHOCUTEIIBHO TAKUX )K€ ITOKa3a-
Tenel y mauueHToB | cpaBHUTENBbHOM (COOTBETCTBEHHO
MenbIe: Ha 22,4%, p<0,05 u na 29,7%, p<0,01) u II
CPaBHUTEJIBHOM I'pyII (COOTBETCTBEHHO MEHBIIE: Ha
12,8% u 17,0%, p<0,05) ¢ npubnmkeHneM UX 3Haue-
HHUI K aHAJOTUYHBIM MOKAa3aTeJIsIM Y JIUI KOHTPOJbHOMU
TPYNIBI, YTO yKa3blBaeT Ha YrHETEHHE MPOIECCOB
OKHCJICHUS OCITKOBBIX MOJIEKYNI. AHAINU3 COACPKAHUSL
MCM vy 6onpubIX 3k3eMoi III (ocHOBHOI) rpynmsl,
KOTOpPBIM Ha (DOHE CTaHAAPTHOW Tepanuu jJepMarosa
BIEPBbIC Ha3Ha4Yalud KOMOMHAIMIO JABYX IpernapaToB
C aHTHOKCHUIAHTHBIM AeHCcTBHEM (MEKCHAON U rana-
BHT), BBISIBIJI JOCTOBEpPHOE CHUXKEHHE ypoBHI MCM
KaK OTHOCHTEJBHO €ro HauyaJbHOI'0 3HAYCHHUS J10 Je-
yenus (Ha 26,4%, p<0,01), Tak ¥ OTHOCUTEIBHO €T0
3HAuUCHUH nocie jedeHus y nauueHTtos I u II cpas-
HUTENBHON Ipynn (COOTBETCTBEHHO MeHbIe: B 1,51
pasza, p<0,001 u Ha 12,6%, p<0,05) ¢ npubnanxeHuEeM
K 3HAYEHMIO ATOTO MOKa3aTeis y JUIl KOHTPOJIbHOM
FPYNIBI, YTO CBHUJETEIbCTBYET 00 YMEHBIICHUHU
CTENEHM PHJOTeHHOM MHTOKCHKALMU y MAallueHTOB
OCHOBHOU TI'PYyIIbI MOCJIE TPUMEHEHUS KOMIIJIEKCHOM
Tepanuu (Tabnuia).

[Tpu onpenenennn y OOJNBHBIX 9K3€MOM /10 Hadaja Je-
YEHMs MoKa3aTesieil aHTUOKCUJAHTHOM CUCTEMbI KPOBHU
ycTaHOBIEHO (TabnuIa) JOCTOBEPHOE YBEIUYEHUE aK-
TUBHOCTH KaTajia3bl (COOTBETCTBEHHO: B | rpymnmne — Ha
28,5%, p<0,001; Bo II rpynne — na 31,3%, p<0,001; B
I rpynmne — Ha 29,2%, p<0,001) Ha poHe 1OCTOBEPHOTO
CHIXXEHHS B 3puUTporuTax ypoBHs BI' (cooTBeTcTBeH-
Ho: B | rpynme — Ha 25,7%, p<0,001; Bo II rpynme — Ha
25,7%, p<0,001; B III rpynne — na 25,4%, p<0,001) u
conep:kaHus B ceIBopoTKe kKpoBH LI (COOTBETCTBEHHO:
Ha 26,0%, Ha 26,0% u Ha 28,8%, p<0,001), 9To B 11e;710M
CBUJIETEIBCTBYET O MOHMKEHUU aKTUBHOCTH TNpejcTa-
BUTENEH KaK BHYTPUKIETOUYHBIX, TAK U CHIBOPOTOYHBIX
(hakTOpOB aHTHOKCUAAHTHOM 3aIIMUTHI OPraHU3Ma Malu-
eHTOB (TabauIa).

AHaJn3 TMHAMUKH IT0Ka3aresield aHTHOKCUAaHTHBIX (hak-
TOPOB OpTaHU3Ma y OOJBHBIX 9K3eMOU | cpaBHUTENIBHOM
rpynibl (Tabiuia) BeISIBUI TCHICHIUIO K TOHMKEHUIO
B KoHIIe JeueHus: aktuBHoctu KA (Ha 7,6%, p>0,05),
ypoBHs BI' (1a 10,8%, p>0,05) u L{IT (1a 11,3%, p>0,05),
YTO CBUJETEJILCTBYET O COXPAaHECHUU HAIPSKCHUS Ha
QHTUOKCUJIAHTHYIO0 CUCTEMY 3aIUUTHl y NMaLUEHTOB I
CPaBHUTEIILHOU IPYIIBI IPU 3aBEPIICHUU CTAHAAPTHOU
Tepanuu aepmaro3a. Y 00JbHbIX 3k3emoi 11 cpaBHUTEIb-
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HOW TPYMIBI, KOTOPHIE BIEPBBIE JOMOJHUTEIBHO IO-
JIYYUIU aHTHOKCHIAHTHBIN MpernapaT MEKCHUI0J, OCIe
OKOHYAHUS JICUCHHSI OTMEUEHO JJOCTOBEPHOE CHUKEHHUE
aktusHocTH KA (Ha 14,8%, p<0,05), B TO BpeMs Kak
yposeHb BI' u III1 y aTuX nmauueHTOB UMEN TOJIBKO TEH-
JICHIIMIO K TOBBINIEHUIO (COOTBEeTCTBEeHHO: Ha 10,4% u
9,4%, p>0,05), onHaKo UX copepKaHue B KOHIIE JICUEHUS
OBLJIO TOCTOBEPHO BBIIIIEC 10 CPABHCHUIO C aHAJIOTHYHBI-
MU MOKa3aTeNIIMH y O0JIBHBIX | CpaBHUTENBHOMN TPy
(coorBercTBeHHO: Ha 23,8% u 23,4%, p<0,05).

Haubousiee cyumecTBeHHY0 AMHAMUKY IOKa3aTeleil
AHTHOKCHJIAHTHBIX (aKTOPOB C MPUONIMIKEHUEM HX
3HAYCHUH K [10KA3aTEJISIM Y JIML KOHTPOJIbHOM IPyIIIbI
ormeueHo (Tabauna) y 6oapHbIX 9k3emoii 11 (ocHOB-
HOM) TPYMNINBI — TOCTOBEPHOE CHUKEHHUE aKTUBHOCTHU
KA (ma 17,7%, p<0,001), ypoBus BI' (na 21,3%,
p<0,001) u LIIT (na 30,7%, p<0,001) ¢ Hanuuuem ao-
cToBepHO pa3Hulbl KA ¢ aHaTOrMYHBIM TTOKa3aTeneM
y HManUeHTOB | cCpaBHUTEIBHON Ipynmnsl (HUXE Ha
10,5%, p<0,001), a raxsxe BI" u LTI — ¢ anHanmoruyubeIMu
nokaszaresiMu y mainueHToB | cpaBHUTENbHOMN (COOT-
BETCTBCHHO Ooubliie Ha: 36,6% u 41,8%; p<0,001) u
II cpaBHUTENBHON I'pynn (COOTBETCTBEHHO OOJbIle
Ha: 10,3% u 14,9%, p<0,05).

Takum o6pa3om, ypOBEHB MMOKa3aTeei OKCUIaHTHON
U aHTUOKCUJAHTHON CUCTEM KPOBH y OOJIBHBIX JK3e-
MOM pa3HbIX TPYII B KOHIIE UX JICUCHUS CYIIECTBEH-
HO oTinyaeTcs. COraacHO JaHHBIM CPAaBHUTEIBHOTO
aHAJIN3a [T0Ka3aTesel OKCUJaHTHO-aHTUOKCUJTAHTHOIO
romeocrtasa y OOJIBHBIX 3K3E€MOW B pe3ynbTaTe MpU-
MEHEHHs pa3HbIX METOJOB €€ JIeYeHUs — CTaHIapT-
HOTO (TepBasi CpaBHUTEIbHAS TPyIIa MalUEHTOB) U
BIIECPBbIC pa3pabOTaHHBIX HAMH HOBBIX YCOBEPIICH-
CTBOBAHHBIX METOAOB TEpaluu AepMaro3a, KOTOpbie
NpeayCcMaTpUBAIOT JAOMNOJHUTEIbHOE NPUMEHEHHUE
Ha (oHE cTaHAapTHOU (0a3UCHOM) Tepamuu SK3EMBbI
AHTUOKCHJAHTHOTO Mpemnapata MeKCcUuaon (Bropas
CpaBHHUTEJIbHAs TpyMIla MalUeHTOB), a TaKXe HUC-
[I0JIb30BaHUE NPEIJIOKEHHOIO HAMU KOMILJIEKCHOTO
METO/Ia JICUCHHUSI 3K3EeMbl ¢ MPUMCHCHUEM Ha (OHE
CTAHJAAPTHON Tepamuu 3K3eMbl KOMOMHAIMU JBYX
JIEKapCTBEHHBIX MpENapaToB ¢ aHTUOKCUAAHTHBIM
JIeMCTBUEM — MEKCHU/JIOJ U rajJlaBUT, KOTOPbIE paHEe He
W CIIOJIb30BAJIH JIJIs ICUCHHS 9K3eMbI (OCHOBHAS rpyrmmna
NalnKueHToB), Ooyiee CylN[eCTBEHHAs IMOJOKUTEIbHAs
JIUHAMHUKa MOKa3aTeJell Kak OKCHUJIAHTHOM, Tak U
AHTUOKCUJIAHTHOW CHUCTEM KPOBU C UX HOpMasiu3a-
UMeN UM TeHJeHUUEeN K HopMalu3allui OTME4YeHa y
ManMeHTOB OCHOBHOM IPyMNIbl, IPUUYEM — C HAJTUUHEM
JIOCTOBEPHOM pa3zHUIbl C aHAJOTMUYHUMM IOKa3are-
JIIMUA OKCHUJIAHTHO-aHTUOKCHJAHTHOTO TOMEOocTas3a B
KOHIIE JIeYeHHUs y OOJIbHBIX 9K3eMOW MEePBON U BTOPOi
CPaBHUTEJNbHBIX TPYMII.

© GMN

BsiBoa. Bniepsrie pa3paboTaHHBIA HOBBIH yCOBEpIIEH-
CTBOBAHHBII METOJ KOMIIJIEKCHOTO JIEUYCHUS HK3EMBI C
MIPUMEHEHHEM KOMOWHAIMH JIByX IPENapaTroB C aHTH-
OKCHJIaHTHBIM JIeCTBHEM (MEKCHO0J, TaJIaBUT), KOTO-
pBIe paHEe HE MCIOIb30BAINCH [UISI JICUEHUS JaHHOTO
JiepMaro3a, Crroco0cTByeT Hanboee CyIeCcTBEHHOM T10-
JIO)KUTENBHON ANHAMUKE U HOPMaJIN3AI[HH HCCIIETyEMBIX
MOKa3aTeNe OKCHIaHTHO-aHTHOKCHIAHTHOTO TOMEOCTa-
3a [MALIMEHTOB 10 CPAaBHEHHUIO CO CTAHAAPTHOM Tepanuei
JiepMaro3a uiau e€ KoMOMHAIMed ¢ aHTHOKCHUIAHTHBIM
IIPEerapaToM MEKCH/I0M, YTO B UTOTE 00OCHOBBIBAET KOM-
OMHMPOBAaHHOE UCIIOJIB30BAHHE IPETIAPATOB MEKCHIOMT U
rajJaBUT B KOMIUIEKCHOH Tepanuu OOIBHBIX SK3EMOH.
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SUMMARY

EVOLUTION OF OXIDANT-ANTIOXIDANT HOMEOSTASIS IN PATIENTS
WITH ECZEMA TREATED USING DIFFERENT METHODS

Stepan N., Denysenko O.

Bukovinian State Medical University, Chernovtsy, Ukraine

Objective — to study the evolution of the oxidant-antiox-
idant homeostasis indices in patients with eczema using
various methods of treating dermatosis.

The study involved 63 patients with eczema (34 — males,
28 — females), aged 18-67 years, who were determined
indices of pro- and antioxidant systems of blood.

Patients with eczema were divided into 3 groups that
were prescribed different treatments: the first compara-
tive group (21 patients) — received a standard therapy;
the second comparative group (20 patients) — had a stan-
dard therapy and additionally an antioxidant preparation
“Mexidol”, the third (basic group) — 22 patients, who

were prescribed a complex therapy with a combination
of two drugs with antioxidant effect: “Mexidol” and
“Galavit.”

It was established that multimodality therapy for eczema
while using two drugs with antioxidant action (“Mexidol”,
“Galavit”) contributes to the most significant positive
dynamics and normalization of the studied parameters of
oxidant-antioxidant homeostasis of patients compared to
a standard therapy of dermatosis or its combination with
antioxidant preparation “Mexidol”.

Keywords: eczema, pro- and antioxidant blood systems,
treatment.

PE3IOME

JNHAMUKA OKCUJAHTHO-AHTUOKCUIAHTHOI'O TOMEOCTA3A
¥V BOJIBHBIX K3EMOM ITPA NCIIOJIb30BAHUM PASHBIX METO/IOB JIEUEHUS

Crenan H.A., lenucenxo O.HU.

Byrosunckuii cocyoapcmeennviil meouyunckui ynusepcumem, Yeprnosysl, Yxpauna

HGHL}O HCCIICA0BaHUA ABUJIOCH U3YUCHUC JUHAMUKHU I10-
Kazareleu OKCUAAHTHO-aHTUOKCUAAHTHOI'O TrOMEOCTa3a y
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OOJILHBIX DK3EMOMt pU UCIOJB30BaHUUN PA3HBIX METOA0B
JICUCHUS Ae€pMaro3a.
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OO0cieoBaHo 63 OonbHBIX 3K3eMoit (34 — Myskckoro, 28 —
JKEHCKOT0 ToJ1a) B Bo3pacTe 18-67 JieT, y KOTOpPBIX OTpeIeNsUTH
TOKa3aTejiv mpo- 1 aHTHOKCHI[aHTHOﬁ CUCTEM KPOBH.

BonbHbIe 3K3eMOil ObUTH pa3/eiiCHbl Ha 3 TPYIIbI, B 3a-
BUCUMOCTH OT MPUMEHEHUSI METO/a JIeueHUsI. bonbHbIe
I cpaBHUTEnBHON Ipynnel (n=21) momyyanu cTaHAapT-
HyI0 Tepanuto; Bo Il cpaBuuTensHON rpynmne (n=20) —
CTaHAAPTHYIO TePaNHI0 aHTHOKCHIAHTHBIM IIPenapaTomM
mekcunoi; B III (ocHOBHOI) rpynne (n=22) — BIepBbIe
pa3paboTaHHY0 KOMIUIEKCHYIO TEpaIHIO ¢ KOMOWHAINei

JIBYX IIpeNaparoB ¢ aHTUOKCUJIAHTHBIM JEHCTBUEM -
MEKCUJI0JI U TAJIaBUT.

YCTaHOBIIEHO, YTO KOMITIIEKCHASI TEPAITHst 9K3EMbI C IIPUMe-
HCHUEM JIBYX TPENapaToOB C aAHTUOKCUJAHTHBIM I[eﬁCTBHeM
(MeKcHu 101, raJlaBHT) CIIOCOOCTBYET HAKOOJIEE CYIICCTBECH-
HOH MOJIOKUTENIbHOW TUHAMUKE U HOpMaJIM3aluy Hcclie-
JlyeMBIX ITOKa3aTeslell OKCHAaHTHO-aHTHOKCHIAHTHOTO
roMeocTasa MAIlUeHTOB 10 CPABHEHHUIO CO CTAHIAPTHOM
Tepanuel JAepMaro3a Wi €€ KOMOMHAIMH C aHTHOKCH-
JIAHTHBIM MPENapaToM MEKCHIO.
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BUDGET IMPACT OF RARE DISEASES: PROPOSAL FOR A THEORETICAL FRAMEWORK
BASED ON EVIDENCE FROM BULGARIA

Iskrov G., 2Jessop E., 'Miteva-Katrandzhieva T., 'Stefanov R.

'Medical University of Plovdiv, Faculty of Public Health, Department of Social Medicine and Public Health, Bulgaria;
’Specialised commissioning team, National Health Service in England, UK

Budget impact analysis of rare diseases

Health technology assessment (HTA) informs funding
decisions by considering clinical and cost-effectiveness
evidence. However, given increasingly stringent fiscal
constraints, policy makers need to know what the impact
of any new technology will be on their limited budget. If
on the basis of HTA a positive reimbursement decision
is suggested, budget impact analysis (BIA) addresses the
question of what amount of resources would be needed to
implement that decision [13].

Rare diseases (RD) are defined as life-threatening or chroni-
cally debilitating conditions, which are of low prevalence.
To stimulate research and development of medicinal thera-
pies for RD, the so called orphan drugs (OD), the European
Union (EU) adopted a Regulation in 2000 [18]. While this
measure has been considerably successful for making more
OD available at global level, concerns about the cost of these
medicines, at a per-patient level and in aggregate, are delaying
patient access to treatment [ 16]. The very first BIA for RD was
conducted in 2004 and found OD to account for 0.7-1.0% of
public pharmaceutical expenditure and predicted arise to 6-8%
by 2010 [2]. Subsequent studies contributed for the better un-
derstanding of RD therapy costs across the EU [3,5,9,12,16].
Nevertheless, all of them focused exclusively on OD, while
not all medicinal therapies for RD are such designated.

Budget impact of rare diseases in Bulgaria

Bulgaria was the first Eastern European country to adopt a
national plan for RD [18]. In 2011, National Health Insur-
ance Fund (NHIF) started reimbursing therapies for all RD,
which were included in its list of medical conditions for out-
patient treatment [8]. It was the Ministry of Health (MoH)
that funded most of these therapies before that. MoH’s
budget was based on historic cost records. Purchase of RD
medicinal therapies was centralised through annual tenders,
thus national health system had to operate within a fixed
amount of medications. The mandate of NHIF to fund RD
drugs was justified by the need to ensure that RD patients
have the same healthcare access as other patients.

This study aimed to estimate the impact of RD drugs on
NHIF total drug budget between 2011 and 2014. While BIA
is usually used in a prospective way, assessing the impact
of new health technologies on the system’s sustainability,
our study adopted a retrospective approach instead. This
design was selected in order to evaluate the overall impact
of the new RD funding policy, applied in Bulgaria since
2011. The analysis looked beyond the budget statistics,
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by indentifying key cost driving factors and describing
the global public health shift in terms of patients’ access
to treatment. Finally, this paper outlines a proposal for a
theoretical framework of a budget impact study for RD.

Material and methods. Bulgaria accepts the official Eu-
ropean definition for RD, as conditions affecting no more
than 5 per 10 000 persons in the EU. However, there is
neither an official list of disorders that are defined as RD
by Bulgarian health authorities, nor official prevalence data
at national level to consider whether a specific condition
falls into this category [7,18]. This study’s main challenge
was to adopt inclusion/exclusion criteria, based on which
to draw a list of rare diseases to be studied. Next point was
to identify and summarise all expenditures, related to the
provision of medicinal therapies for the RD studied.

Inclusion/exclusion criteria and list of rare diseases

Alist of all medical conditions by ICD-10 code, whose outpa-
tient medicinal therapy was covered by NHIF, was prepared.
Then, a final set of disorders, considered as RD, was drawn
applying the following exclusion criteria:

- all infectious and parasitic diseases (ICD-10 code of A0O-
B99), neoplasms (C00-D48), mental and behavioural disorders
(F00-F99), and factors influencing health status and contact
with health services (Z00-Z99) were excluded,;

- prevalence of the rest of conditions was checked using the Or-
phanet database [ 14], disorders both of higher prevalence than
5 per 10 000 and lacking Orpha number were excluded.

Budget impact of RD therapies was quantified from a NHIF
perspective. Budget impact was expressed in BGN currency
and as a percentage of NHIF’s total pharmaceutical spending
(summation of inpatient and outpatient drugs spending). This
indicator included only drug costs, and not the total treatment
cost of RD. Timeframe for the study was 2011-2014. While
RD therapies were legally transferred to the national health
insurance basket at the end of 2010, NHIF actually started
paying them in the second quarter of 2011. This is why 2011
was excluded from the cost dynamics analysis. NHIF overall
pharmaceutical expenditure and budget impact of RD thera-
pies for 2014 were projected, based on available spending
data for the first 2 quarters of 2014.

In addition to the calculated RD budget impact, descriptive
statistics (mean total costs per RD, mean total costs per
patient, mean total number of patients treated) was used
to study expenditure data per medical condition. Average
growth rates were calculated to analyse the dynamics of
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RD budget impact and its implications on Bulgaria’s re-
imbursement policy. Chain-linking approach was used in
obtaining these rates — every time observation served as a
base to produce the growth rate for the next one.

Inflation was not included in this analysis due to several con-
siderations. Time period was relatively short. The retrospective
design of the study implied the use of actual spending data, and
not of modelling assumptions. Finally, Bulgaria has a currency
board that maintains a fixed exchange rate with the euro (1
EUR = 1.95583 BGN), making any fluctuation of inflation
and exchange rates not relevant for this study.

Results and their discussion.

NHIF total drug costs

NHIF total drug expenditure steadily rose for the last four
years (Fig.). These costs were 524 million BGN in 2011
and are expected to grow up to 955 million BGN in 2014,
Nevertheless, NHIF coverage also expanded during this
period to include, for example outpatient (in 2012) and
inpatient (in 2013) cancer drugs.

1000M 40

(

750M 36

500M 32
250M 8

om 24
2011 2012 2013 2014

M Totaldrug costs [l RD drug costs [l Mumber of RD reimbursed

Fig. Budget impact of RD on NHIF total drug costs for
2011-2014 (costs in BGN)

NHIF expenditure for RD drugs increased too — both as
absolute numbers — from 31.6 million BGN in 2011 to 74.5
million BGN in 2014 — and as a share of all drug costs —
from 6.0% in 2011 to 7.8% in 2014. However, 8 new RD
indications were approved for funding between 2012 and
2014 (Fig.). The latter contributed for the total RD cost rise:
they counted for 4.3 million BGN out of the total NHIF
costs for RD therapies of 17.8 million BGN in the second
quarter of 2014 (Table 1).

Cost analysis per RD indication

Looking only at the RD indications that were funded by
MoH before 2011, the total expenditure per condition
ranged from only 8 BGN (Wegener granulomatosis) to
4.4 million BGN (hemophilia) (Table 2). Significant
increase in growth rates for all the variables observed
was mostly a result of recently introduced and approved
for reimbursement innovative therapies. For example,
between 2012 and 2014, NHIF started reimbursing new
expensive therapies for idiopathic thrombocytopenic
purpura and systemic sclerosis. Subsequently, those two
conditions stood out from this group of RD in terms of
growth rate of mean costs per patient and number of
patients treated. Nevertheless, if only looking at the 28
RD, initially transferred from MoH to NHIF at the end
of 2010, the mean cost per patient for many of them
actually decreased.

Analysing NHIF expenditure for therapies for RD indi-
cations, approved for funding after 2011, pointed out a
different trend (Table 3). Medians of mean costs per RD
and per patient were substantially higher than those for the
previous group. Furthermore, all these conditions counted
for important budget and utilisation uncertainty: they
demonstrated significant growth rates of both mean costs
per patient and number of patients treated.

Table 1. NHIF total expenditures on RD drugs (costs in BGN)

RD indications RD indications
RD groups that were funded by MoH before 2011 that-were approved
and were transferred to NHIF (n=28) for funding after 2011 (n=8)
Total costs Patients treated Total costs Patients treated
Ql 11 678 641 4135 - -
2012 Q2 10 288 767 4094 - -
Q3 11230 301 4094 - -
Q4 12 505 820 4486 835919 4
Ql 13795 761 4557 786 741 4
2013 Q2 13 635 563 4468 817192 6
Q3 13 750 820 4417 1563 064 40
Q4 15 733 360 4974 3223705 64
2014 Ql 15 702 065 4967 3767210 77
Q2 13511373 4807 4288 842 78
Average growth rate 5.03% 1.69% 31.33% 64.06%
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Table 2. NHIF expenditure for outpatient drug therapies for RD indications, funded by MoH before 2011 (costs in
BGN, mean statistics and growth rates calculated per quarter)

Mean total Cost per patient palt\iI::tlsbf:egfe d
RD indication (with ICD-10 code)* pz‘r’slt;]) Average Average
Mean growth Mean growth
rate rate
D66, D67, D68.0, D68.2 Coagulation defects 4 440 998 17 588 1.85% 253 1.66%
D56.1 Beta thalassaemia 2014 926 9163 -1.36% 220 1.33%
?173(%1 i(::;l;her disease, Fabry disease, Niemann- 1930 575 87356 0.53% 2 11.67%
E84 Cystic fibrosis 1 141 426 5659 -9.98% 202 8.18%
E22.0 Acromegaly and pituitary gigantism 676 638 3280 3.82% 206 0.16%
127.0 Primary pulmonary hypertension 548 548 5415 7.36% 101 2.72%
MOS8 Juvenile arthritis 264 110 3167 3.14% 83 9.11%
K50.0,K50.1 Crohn disease 262 582 380 7.03% 692 4.09%
E23.2 Diabetes insipidus 236 264 363 -5.69% 652 0.09%
Q96 Turner syndrome 169 626 3 448 -6.66% 49 0.95%
E23.0 Hypopituitarism 164 204 1 881 -3.75% 87 2.24%
E70.0 Classical phenylketonuria 111393 2130 4.11% 52 3.25%
G70.0 Myasthenia gravis 93 380 89 -0.30% 1 045 1.13%
D69.3 Idiopathic thrombocytopenic purpura 58 925 1830 64.72% 32 11.61%
E72.2 Disorders of urea cycle metabolism 40 775 4161 1.25% 10 1.06%
Q87.1 Prader-Willi syndrome 28 605 1973 0.97% 15 8.01%
E83.0 Wilson disease 18 767 152 -1.45% 124 0.66%
E22.8 Other hyperfunction of pituitary gland 15 666 578 -2.60% 27 2.05%
M34 Systemic sclerosis 7502 79 37.50% 95 1.16%
IEilzll.c(l)ég}ﬂ.1,G71.2,G71.9 Primary disorders of 3583 %3 171% 43 371%
rl;:}éfss.zlgiz:;(siers of phosphorus metabolism and 1253 50 -5.46% 25 1.49%
E27.1Primary adrenocortical insufficiency 1107 7 0.00% 169 -0.19%
L10 Pemphigus 561 10 -1.28% 59 0.58%
M33 Dermatopolymyositis 447 9 -1.16% 52 -0.63%
E24.0 Pituitary-dependent Cushing disease 333 40 0.78% 8 -2.75%
M30.0 Polyarteritis nodosa 110 9 -4.07% 12 4.17%
M31.3 Wegener granulomatosis 8 7 -7.04% 1 0.00%
Median 58925 578 -0.30% 59 1.33%

* Bronchopulmonary dysplasia (ICD-10 code of P27.1) is not analysed due to interruptions in NHIF funding for this
condition over the years of 2011-2014

Cost drivers of rare diseases’ budget impact

As more RD therapies are becoming available, EU legis-
lation on fostering OD research and development can be
considered successful. However, the price of this progress
is substantial. Indeed, all published budget impact studies
agreed on two main findings — RD drug costs are to continue
growing and more new therapies are to be expected to enter
the market [2,3,5,9,12,16]. A more conservative approach
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will rely on the loss of marketing exclusivity and patent
protection, lower success rate for market approval and
decreasing market penetration rate [5,16]. Such forecasting
should, however, take into account the launch of the Inter-
national Rare Diseases Research Consortium (IRDiRC),
an international initiative with two explicit objectives to
achieve by 2020 — to deliver 200 new RD therapies and
means to diagnose most RD.
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Table 3. NHIF expenditure for outpatient drug therapies for RD indications, not funded by MoH before 2011
(costs in BGN, mean statistics and growth rates calculated per quarter)

. Number of
Mean ttotal Cost per patient patients treated
RD indication (with ICD-10 code) pg‘;SRSD Average Average
Mean growth Mean growth
rate rate
E85.1 Neuropathic heredofamilial amyloidosis 1189572 63 444 26.55% 19 32.00%
E76 Mucopolysaccharidoses 893 711 195 499 1.08% 5 3.79%
D84.1 Defects in the complement system 779 001 28 327 43.94% 28 32.64%
E74.0 Glycogen storage disease 234 788 117 394 12.20% 0.00%
D80.1 Nonfamilial hypogammaglobulinaemia 37 288 5483 26.55% 7 45.65%
25:.8 Other common variable immunodeficien- 4566 7983 22 46% ’ 0.00%
D80.3 Selective deficiency of immunoglobulin G 1787 1787 0.00% | 0.00%
subclasses
D8&1.2 Severe combined immunodeficiency with 1 489 1 489 0.00% 1 0.00%
low or normal B-cell numbers
Median 136 038 16 905 17.33% 4 1.90%

Simple cost drivers are well known — number of patients
treated and mean cost per patient. Our study, however,
confirmed two important cost trends for the budget impact
of RD therapies. In real-world settings, these two variables
depend on the availability and accessibility of effective
therapies. First, market approval and more importantly
reimbursement of new therapies are a key factor for the
budget impact of RD. It is unlikely that there is only one
Wegener granulomatosis patient in Bulgaria. But without
available and accessible innovative therapies, very few
such patients would enter the health system. On the other
hand, introduction and coverage of new therapies caused a
significant rise in both mean costs and number of patients
treated for the conditions in question. Overall, this trend
has been well documented in many nosologies, not only
RD. Introduction of new therapies is fostering improve-
ment in diagnosis and better awareness among physicians,
eventually resulting in increase of costs and number of
patients treated [4].

Second, our real-world data demonstrated that even for RD
like hemophilia, which are well studied and for which there
have been effective therapies available and accessible for a
longtime, costs and number of patients also increased over
time. It should be considered that many RD therapies are
dosed to patient weight: as patients grow or put on weight,
their dose requirement increases [ 10]. But the main reason
for this trend is the historical underdiagnosis, undertreat-
ment and underfunding of RD in Bulgaria [7]. Under the
RD funding policy applied before 2011 in Bulgaria, those
patients had to wait up to an year before starting medicinal
therapy. Then they were very often put on a suboptimal
regimen due to drug shortages. As a result, the therapeutic
effect of very expensive, government-funded treatments
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was undermined. The health system did pay high costs,
but overall public satisfaction with the healthcare was low.
Present RD funding policy tried to reverse these trends.
Improved access provided better treatment, ultimately re-
sulting in prolonged life expectancy and increased quality
of life in RD patients. Furthermore, mean costs per patient
for an important number of RD indications decreased.

Management of budget impact of rare diseases

When RD therapies were included in the universal health
insurance basket in 2011, NHIF took measures to control
uncertainty in cost and utilisation. While risk-sharing
agreements (RSA) are not yet legally defined in Bulgaria,
NHIF set a mechanism that falls in the category of condi-
tional treatment continuation. NHIF determined clinical
criteria to be met in order to initiate and then to continue
a therapy. Such scheme ensures that only patients that
benefit from treatment remain on treatment [1]. However,
a serious shortage of the scheme that is currently used by
NHIF, is the lack of efficient management of the potential
overspending that may occur.

A growing number of mechanisms are applied to manage
the increasing costs of these therapies. For example, total
costs of all reimbursed drugs do have a ceiling in Belgium.
Two thirds of any over-expenditure is paid for by the indus-
try and the remainder by the National Institute for Health
and Disability Insurance (NIHDI) [3]. Other possible fea-
tures of RSA in Belgium include price-volume agreements
with pay-back clauses, cross deals, or reductions of the
reimbursement level [11]. RSA are now used in a growing
number of countries as a response to the cost pressure of
new health technologies and the desire of payers to obtain
greater certainty and greater value for the money spent
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[1,11]. New RD therapies represent ideal candidates for
RSA. One of the earliest such examples for RD therapies
is from 2004, when the Australian Department of Health
agreed to fund bosentan on the condition that a registry
was established to monitor mortality and future price was
to be adjusted based on these outcomes [19].

With the market strategy of innovative RD therapies fo-
cused on the largest markets and international reference
pricing, middle- and low-income countries have less power
to challenge pricing and reimbursement negotiations, al-
though their fair intention is to purchase pharmaceuticals
at lower price from their scarce public resources [6]. From
that point of view, RSA are crucial to these countries. RSA
could ensure access to new RD therapies without raising
financial risks for both payers and manufacturers.

Theoretical framework of a budget impact study for rare
diseases

As a regulatory requirement, budget impact studies pose
practical implications for RD health technologies. An early
argument in RD reimbursement decisions was that the OD
impact on the pharmaceutical budget is limited due to the
small number of patients [9]. Despite differences between
countries, all published budget studies for OD, however,
agree on the rising share of pharmaceutical spending on
OD. These conclusions draw legitimate concerns among
public health officials and may negatively affect payers’
attitude towards RD funding in time of economic crisis and
budget austerity. From health policy perspective, several
RD-specific issues need to be taken into consideration when
preparing and appraising a RD budget impact study.

First, what should be the time direction of a budget impact
study for RD? Leading international guidelines imply
that BIA is prospective. Core input data should include
size of the eligible population, current mix of treatments
and expected mix after the introduction of the new inter-
vention, cost of treatment mixes, as well as any changes
expected in condition-related costs [17]. Nevertheless,
both retrospective and prospective approaches have been
used in practice [9]. In fact, the retrospective analysis of
RD costs is as important as the classical prospective BIA.
While a prospective BIA assesses the impact of new health
technologies on the system’s sustainability, a retrospective
study could provide essential health policy insights in terms
of impact on accessibility and population health. These
are significant benchmarks in shaping funding decisions
and resource allocation in healthcare. The two approaches
address indeed different problems and have different ob-
jectives. A prospective BIA is a conventional and reliable
tool for individual assessment and appraisal of new health
technologies, but it often relies on a series on modelling
assumptions. A retrospective budget study has more ad-
vantages in global funding decisions, by minimising the
methodological uncertainty of classical BIA.
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Second, what should be the scope of a budget impact study
for RD? All published results focused exclusively on OD,
while not all medicinal therapies for RD are such desig-
nated. In policy context, RD are the public health focus, not
the OD. OD are just one of the tools to address the complex
issues of RD. Not all RD drug therapies are orphan desig-
nated. EU OD regulation also provides a legal possibility
for non-RD medicinal products to be orphan designated,
as this was the fact with 3 tuberculosis-indicated drugs
in 2014. Moreover, OD is a dynamic characteristic. This
designation implies a 10-year period of market exclusiv-
ity, at the end of which the product is withdrawn from the
Community register of orphan medicinal products [15].
OD designation could be removed upon request of the
marketing-authorisation holder. Another consideration to be
taken is the fact the majority of OD are oncology-indicated.
A single OD could be indicated at the same time for rare
and common cancers. RD and cancer are equally important
public health priorities. However, while national health sys-
tems have implemented registration and follow-up services
for cancer since many years, this strategic infrastructure for
RD is largely missing. EU has been addressing these issues
through a series of legal acts, calling for the adoption of
national plans, establishment of epidemiological registries,
designation of centres of expertise, etc, but there are still
great inequalities among Member States [ 18]. In the context
of RD health policy decisions, we suggest budget impact
studies to focus on RD rather than OD. This approach solves
the problem of the fluctuating number of OD designations
and allows consistency and comparability of the calculated
budget indicators.

Conclusion. Growing international efforts to coordinate
and make major investments in RD research will definitely
impact on the RD budget in years to come. While simple
cost drivers are well known — number of patients treated
and mean cost per patient — in real-world settings these
two factors are likely to depend on the availability and ac-
cessibility of effective innovative therapies. As RD were
historically underdiagnosed, undertreated and underfunded
in Bulgaria, improved access to RD drugs will inevitably
lead to increasing budget burden for payers.

Based on the evidence from this study, we propose a
theoretical framework of a budget impact study for RD.
First, classic BIA are prospective and assess the impact
of new health technologies on the system’s sustainability.
However, a retrospective study could provide essential
health policy insights in terms of impact on accessibility
and population health. The latter are significant benchmarks
in shaping funding decisions and resource allocation in
healthcare. The two approaches address indeed different
problems and have different objectives. The interaction of
both these tools could significantly optimise health policy
decision-making. Second, we suggest budget impact stud-
ies to focus on RD rather than OD. In policy context, RD
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are the public health focus, not the OD. OD are just one
of the tools to address the complex issues of RD. After all,
healthcare resource allocation at aggregate level should
concentrates on specific health policy priorities. The pre-
cise health technologies to be applied remain a secondary
issue that could greatly evolve itself in the course of time.
Moreover, OD is a dynamic characteristic and compromises
the consistency and comparability of the calculated budget
indicators.
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SUMMARY

BUDGET IMPACT OF RARE DISEASES: PROPO-
SAL FORATHEORETICAL FRAMEWORK BASED
ON EVIDENCE FROM BULGARIA

Iskrov G., 2Jessop E., 'Miteva-Katrandzhieva T.,
IStefanov R.

'Medical University of Plovdiv, Faculty of Public Health,
Department of Social Medicine and Public Health, Bul-
garia, *Specialised commissioning team, National Health
Service in England, UK

This study aimed to estimate the impact of rare disease

(RD) drugs on Bulgaria’s National Health Insurance Fund’s
(NHIF) total drug budget for 2011-2014.
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While standard budget impact analysis is usually used in a
prospective way, assessing the impact of new health tech-
nologies on the health system’s sustainability, we adopted
aretrospective approach instead. Budget impact was quan-
tified from a NHIF perspective. Descriptive statistics was
used to analyse cost details, while dynamics was studied,
using chain-linked growth rates (every period preceding
the accounting period serves as a base).

NHIF costs for RD therapies were expected to increase
up to 74.5 million BGN in 2014 (7.8% of NHIF’s total
pharmaceutical expenditure). Greatest increase in cost
per patient and number of patients treated was observed
in conditions, for which there were newly approved for
funding therapies.

While simple cost drivers are well known — number of
patients treated and mean cost per patient — in real-world
settings these two factors are likely to depend on the avail-
ability and accessibility of effective innovative therapies.
As RD were historically underdiagnosed, undertreated and
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underfunded in Bulgaria, improved access to RD drugs will
inevitably lead to increasing budget burden for payers.

Based on the evidence from this study, we propose a
theoretical framework of a budget impact study for RD.
First, a retrospective analysis could provide essential
health policy insights in terms of impact on accessibility
and population health, which are significant benchmarks
in shaping funding decisions in healthcare. We suggest
an interaction between the classical prospective BIA with
the retrospective analysis in order to optimise health
policy decision-making. Second, we recommend budget
impact studies to focus on RD rather than orphan drugs
(OD). In policy context, RD are the public health prior-
ity. OD are just one of the tools to address the complex
issues of RD. Moreover, OD is a dynamic characteristic
and compromises the consistency and comparability of
the calculated budget indicators.

Keywords: rare diseases; orphan drugs; reimbursement;
budget impact; risk-sharing; Bulgaria.

PE3IOME

BJIMSTHUE PEJKUX 3ABOJIEBAHUI HA BIOJI)KET: TEOPETUYECKHWE OCHOBBI
HPOEKTHOM 3ASIBKM HA OCHOBE OIIBITA BOJITAPUM

"Uckpos I, 2Ixeccon J., 'MureBa-Karpanaxuesa T., 'Credanos P.

'[Tnosousckuil meouyuHcKuil yHueepcument, 0enapmamenn COyuaIbHOU MeOUYUHbL U 30PA60OXPAHEHUS,
paxynemem 30pasooxpanenus, boneapus, *Hayuonanvhas ciyscoa 30pasooxpanenus Anenuu,
Cneyuanuzuposannas ynonHoOMo4eHHas: komanoa, Beruxobpumanust

Llenbro Mccie0BaHMs SIBIISIETCSI OLIEHKA BIIMSIHUS CUCTEMBI
MenunuHekoro crpaxoBanus (2011-2014) meaukamMeHTOB,
MpeHa3HaYCHHBIX ISl JCUCHHs PEIKUX 3a00JIeBaHUM,
Ha oOmwuii Oromker Qonna bonrapckoil HanMOHANBHOM
CUCTEMBI METUIIMHCKOTO CTPAaXOBAHMSI.

[Tpu otieHKe CTAOMIIBHOCTH CHCTEMBI 3[PaBOOXPAHCHHUSI
HCTIOJIB30BAJICS CTAHJAPTHBIA METO/ «aHATH3 BIUSHHS
Ha OIOKET», a TAK)KE METOJ PETPOCIEKTHBHOIO MOJI-
xoqa. OUHAHCHPOBAHHE U3 OKOKETa JICUCHUS PEIKUX
3a00JIeBaHU#T OCYIIECTBISIIOCH ¢ yuéToM (oHaa bomrap-
CKOIf HALIMOHATIBHO# CHCTEMbI METUIIMHCKOTO CTPaxoBa-
Hust. [ aHanmu3a nporecca GopMHPOBaHHS CTOUMOCTH
HCIOb30BAACH ICCKPUIITHBHAS CTATUCTHKA; THHAMHKA
M3ydasach ¢ MOMOIIBIO IEMHBIX KOd()(HUIIHEHTOB pocTa
(6a30BBIM SIBISUICS KaXIbIH MEPUO, MPE/IICCTBY FOIUH
OTYETHOMY).
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Oskupaercs, uto OromkeT honaa bonrapckoit HanmoHab-
HOM CHCTEMBI MEIUIIMHCKOTO CTPaxOBaHMs Ha JIEUEHUE
penxux 3adoneBanuii B 2014 roy yBenmaures 10 74.5 MITH.
6onrapckux s1eBoB (7,8% Bcex pacxonos bonrapckoii Ha-
LIMOHAJIBHON CHCTEMBI MEIMIIMHCKOTO cTpaxoBanus). Hau-
OOJIBIINI POCT 3aTpaT Ha OJJHOTO MAIMEHTA U KOJIMYECTBO
MIPOJICYCHHBIX OONBHBIX HaOMIONAeTcsl B Cllydasx, Korja
JIeYeHNE ITHUX 3a00JICBaHUI OBUIO HENABHO BKIIIOYCHO B
CTPaxoBOE MOKPBITHE.

Tak kax peaKue 00J1€e3HU B BOJ'IFapI/II/I 0OBIYHO HE OBLIN Jaua-
THOCTUPOBAHBI, TO YITYUIIICHHUEC PACTIO3HABACMOCTH PCAKUX
3a00JI€BaHUI 1 J0CTYyIIa K IpenaparaM JIsd UX JICYCHU HE-
H30EKHO HpI/IBCHéT K ITIOBBIIICHUTIO 6IOII)K€THOFO 6peMeHI/I
JUIA T1aTCIIBIIUKOB. OCHOBBIBasICh Ha JaHHBIX HACTOAIICTO
uccjea0oBanus, MpeajioKEHbl TCOPCTUICCKUEC PAMKU JIL
HUCCICA0OBAaHUA BIUSAHUA 6IO,H)KeTa Ha pEeaAKuc Oose3Hu.
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THE MONTHLY VARIATIONS IN MORTALITY
FROM THE CARDIOVASCULAR DISEASES IN TBILISI

!Amiranashvili A., !Chargazia Kh., 'Chikhladze V., 2Japaridze N., 2’Khazaradze K.

M. Nodia Institute of Geophysics, *Ministry of Labor, Health and Social Affair of Georgia,
Georgian State Teaching University of Physical Education and Sport, Thilisi, Georgia

The meteorological and geophysical parameters, which
sufficiently affect the human beings are the followings: air
temperature and humidity, wind speed, atmospheric pressure,
solar activity (Wolf’s number), the geomagnetic fields, solar
radiation, the cosmic rays, light ions, acrosols, ozone, other air
toxic admixtures and others [1,2,5,7,10,12,13]. Generally, the
human’s health is primarily affected by the lifestyle (50-55%),
then — by the environment (25-30%), and finally — by heritage
and medical care [1]. In recent decades, in relation with intense
growth of the anthropogenic environmental pollution and
climate change, especially in the large cities, practically all
above mentioned meteorological and geophysical parameters
undergo significant change. Repeatability of extremely high
air temperatures, anthropogenic levels of electromagnetic
radiation (cell phones, computers, etc.), ground level ozone
and aerosol concentrations and others has increased. This
additional anthropogenic load on the biosphere increases the
© GMN

level of above mentioned risk - factors influencing on human
health and life [1,2].

The effects of the action of environmental factors on human
health have different scales - from minute, hour, day, decade
and month to the seasonal and annual. For example, period-
icity of 7 and 3, 5 day of mortality from the cardiovascular
diseases (CVD) is established in the work [7]. Results of
investigation of influence of monthly average values of
air equivalent- effective temperature EET (combination
of temperature, air relative humidity and wind speed) and
monthly duration of magnetic storms D on the health of
the population of Thbilisi city are represented in work [5]. It
is obtained that the effect of indicated separate factors and
their combinations on human health is various in different
months of the year. The analysis of regression connections
of mortality from the CVD with the EET and D showed
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that the contribution of each of the variables into change-
ability of mortality (in the limits of variation scope) is the
following. In the range EET from — 5° to 4,6°: EET - 8,6%,
D - 22,2%; in the range EET from 5,2°to 21,8° T - 26,3%,
D - is insignificant [5].

In work [1] is shown, that in smog days situation together with
air pollution by ozone, the ozone forming gases and the aero-
sols under the conditions of Tbilisi (especially those suffering
from cardiovascular diseases) an essential effect on human
health have a variation in such factors as the thermal regime
of air, atmospheric pressure, cosmic rays (in essence as the
indicator of geomagnetic situation). Thus, increased surface
ozone concentrations (and its accompanying harmful compo-
nents of smog) on the average growth of annual mortality of
the inhabitants of Tbilisi city by 1680 people. This is equal
to 14.1% of entire average annual mortality of the population
of Thilisi city, which is approximately 3 times higher than the
same indices for the advanced countries [1,2,9].

The thermal regime of the atmosphere is one of the most im-
portant factor influencing the human health. This factor acts
on people everywhere, and especially in the large cities, where
the inhomogeneities of the distribution of air temperature are
clearly expressed. Very sensitive to the action of the thermal
regime of the atmosphere appear those with cardiovascular,
respiratory, cerebrovascular, etc. diseases. Therefore, the spe-
cial attention is payed to studies of the influence of this factor
on the appearance, the flow and the lethal outcome from the
cardiovascular and other forms of catastrophes. A lot of works
are devoted to similar studies.

In Europe and other countries higher mortality in winter
than in summer, making it a public health issue [4,6,8,12,14-
16]. Mortality from respiratory diseases exhibits a clear sea-
sonal pattern that has been attributed to different infections
including influenza [10,15,17]. The analogous seasonal
effect is also observed for CVD mortality [4,6,8,14,16],
probably due to seasonal changes in temperature [12], in
cardiovascular risk factor levels [6,8,16,17] or to exacerba-
tion by other conditions such as influenza [15].

The results [14] show that cold stress has a considerable
impact on mortality in central Europe, representing a public
health threat of an importance similar to heat waves. The
elevated mortality risks in men aged 25-59 years may be
related to occupational exposure of large numbers of men
working outdoors in winter. The estimated excess mortal-
ity during the severe cold spells in January 1987 (+274
cardiovascular deaths) is comparable to that attributed to
the most severe heat wave in this region in 1994. There is a
striking association between the extreme cold temperatures
and mortality from cancer, not previously reported, which
is more remarkable in the elderly. These results could be
explained by a harvesting effect in which the cold acts as
a trigger of death in terminally ill patients at high risk of
dying a few days or weeks later [12].
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In the works [6,8] is shown that the overall dependence
of CVD mortality from EET in 15 hour is following - the
decrease of mortality from the gradation of sharp cold to
comfortable and warm with further increase to the hot.
Studies on the seasonality of mortality by cause of death
have focused on a separate or to the group of the adja-
cent country mainly [4,6,8,10,12,14]. However, recently
extensive studies appeared covering countries located
on different continents [16,17]. CVD mortality reveals a
seasonal pattern. Some studies suggested several possible
determinants of this pattern, including misclassification of
causes of deaths. The authors aimed to assessing seasonality
in overall, CVD, cancer and non-CVD/non-cancer mortal-
ity using data of 19 countries from different latitudes. In
countries with seasonal variation, mortality from overall,
CVD and non-CVD/non-cancer show a seasonal pattern
being higher in winter than in summer. Conversely, can-
cer mortality shows no substantial seasonality [16]. In the
Northern and Southern Hemispheres, cardiovascular risk
factors levels tended to be higher in winter and lower in
summer months [17].

Results of the detailed statistical analysis of the monthly
average mortality on the reasons for cardiovascular diseases
in Thilisi into 1980-1992 and 2012-2013 are represented
below. Together with this the scale of the levels of mortal-
ity is proposed.

Material and methods. In the work the data of the all
Civil Registry Offices of Tbilisi city about the daily CVD
mortality of the city population into the period from 1980
through 1992 and data of the National Statistics Office of
Georgia “GEOSTAT” about the general annual mortality
and monthly mortality in Tbilisi from diseases of the system
ofblood circulation, sharp myocardial infarction and stroke
(CVD’) into the period from 1980 to 1992 and from 2012
through 2013 were used. The analysis of data with the aid
of the methods of the correlation and regression analysis
of stationary and non-stationary time-series of observa-
tions was conducted [8,10]. The following designations
besides intelligible will be used below: M and M’ — mean
monthly decade mortality from the CVD and CVD’ in
Thilisi for 1 million inhabitants in 1980-1992 and 2012-
2013 accordingly; Range — variation scope (Max — Min);
Range/Mean — relative variation scope (%), ¢ - standard
deviation; o _ - standard error (68% - confidence interval of
mean values); C = 100-c/Mean - coefficient of variation
(%); A - coefficient of skewness; K - coefficient of kurto-
sis; R - coefficient of linear correlation; R?— coefficient of
determination; R —Spearman’s rank correlation coefficient;
R, —Kendall’s rank correlation coefficient; R - autocorrela-
tion coefficient; K - Durbin-Watson statistic; 95%(+/-)
- £95% confidential interval; 6 (R ), C (R) and 95%(+/-,
R)) - values of 6, C and 95%(+/-) taking into account
value of autocorrelation coefficient with a Lag = 1 month
[9]; a - the two-sided level of significance; x — number of
month (1,2...156, or 0, 0,52...81,16 radian). The variable
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curve (or trend) of M and M’ changeability in time was
determined by the optimum selection of the regression
equation of the dependence of real data on time and the
Durbin-Watson statistic value for the residuals (optimum
combination values of R*and K ). It was assumed that
the variable + background component = the values of real
variable curve - minimum of the absolute value of residu-
als; random components = value of residuals + minimum
absolute value of residuals. As a result: Real data = (vari-
able + background) + random components.

about statistical structure of mean monthly decade mortality
for reasons of cardiovascular diseases in Tbilisi in 1980-
1992 are given. As follows from this table the values of
M varies from 69,0 to 167,8; mean value is 106,1; median
- 104,8; standard deviation - 19,0; coefficient of variation
17,9%; confidential interval — 3,0; the relative variation
scope is 93,1%.Coefficient of skewness is 0,30 and co-
efficient of kurtosis is -0,29. The absolute values of the
calculated coefficients of A and K are less than the trebled
theoretical value of their standard deviations. Accordingly
in general set of function of distribution of M should be
close to normal. The intra-annual changeability of M in
Thilisi as in the works [6,8,10] has classical form — min.
in summer and max. in winter. The non-randomness char-
acteristic of time series of M in the right upper and lower
parts of Table 1 are submitted. The value of autocorrelation
coefficient with a Lag=1 month is 0,59. This two almost in-
creases value of standard deviation and accordingly values
of confidential interval and coefficient of variation of M

(37,3; 5,9 and 35,2%) in comparison with calculations for
the standard statistics (Table 1). The mean value of variable
+background component of M is 72,6; the minimal value -
54,0; maximal - 91,2; standard deviation - 13,4. A share of
the mean values of the component of variable+background
from the mean value of real data of M constitute 68,4%.
The mean value of random component of M is 33,5; the
maximal -77,6; standard deviation - 13,4. The value of
autocorrelation coefficient with a Lag=1 month is 0,36.
This approximately to 46% increases values of standard
deviation and coefficient of variation of random component
of M accordingly (19,5 and 58,2%) in comparison with the
calculations for the standard statistics (Table 1).

In Table 2 repetition of values of M at different months of
year on the different levels of mortality are presented. The
levels of mortality were established as follows: Moderate
= mean+o/2; Lowered = from mean — 3/26 to mean - ¢ /2;
Low = < mean — 3/20; Increased = from mean + ¢ /2 to
mean + 3/2c; High = from mean + 3/2¢6 to mean + 5/2c;
Extreme = >mean + 5/26. In comparison with the data of
table 1 the following rounding’s for the convenience are
made: mean = 105 and ¢ = 20.

As it follows from Table 2 at different months of year the
following levels of mortality are not observed: Low — from
January to June and from October to December; Lowered
—in February and March; Increased — from June to August;
High — from April to November; Extreme - from February
to December. In the warm half-year (April-September)

Table 1. The statistical structure of mean monthly decade mortality
for reasons the cardiovascular diseases in Thilisi in 1980-1992

Parameter Value Parameter Value Parameter Value
The statistical analysis - (o) R <0,001

Mean 106,1 ) 19,0 R with month No sign.

Min 69,0 G, 1,5 R, No sign.

Max 167,8 A 0,30 R, No sign.
Range 98,8 K -0,29 R, Lag 1 0,59
Median 104,8 Count 156 o (Ra) 37,3
Mode 136,3 95%(+/-) 3,0 95%(+/-,R)) 5,9
Range/Mean (%) 93,1 C, % 17,9 C(R), % 35,2

Variable + background:
M =72,59+17,61-cos(x)+6,72-sin(x)
R? 0,50 Mean 72,6 Range/ Mean (%) 51,3
(a) R? 0,001 Min 54,0 o] 13,4
Ko 1,19 Max 91,2 C, (%) 18,4
(o) Ky <0,01 Range 37,2 Share from real data (%) 68,4
Random components
Mean 33,5 C, (%) 40,1 C(R), % 58,2
Max 77,6 R, Lag1 0,36 Range/ Mean (%) 231,44
c 13,4 o (R, 19,5 Share from real data (%) 31,6
© GMN 55



predominantly the tendency toward the reduction (24,36%
with Moderate = 20,51% and Increased = 5,13% only),
while into the cold (November-March) - to an increase
in the mortality (25,64% with Moderate = 17,95% and
Lowered = 6,41% only) is observed.
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Fig. 1. Intra-annual changeability of mean monthly decade
mortality from the cardiovascular diseases in Thilisi into
1980-1992
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Fig. 2. Changeability of mean monthly decade mortality from
the cardiovascular diseases in Thilisi into 1980-1992
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In Table 3 and Fig. 3 data about statistical structure of
mean monthly decade mortality for reasons of CVD’
in Thbilisi in 2012-2013 are given. As follows from this
table the values of M’ varies from 61,5 to 125,2; mean
value is 82,3; median - 78,2; standard deviation - 16,1;
coefficient of variation 19,5 %; confidential interval —
6,4; the relative variation scope is 77,4 %.Coefficient
of skewness is 1,1 and coefficient of kurtosis is 0,9.
The absolute values of the calculated coefficients of A
and K are less than the trebled theoretical value of their
standard deviations. Accordingly in general set of func-
tion of distribution of M should be close to normal. The
intra-annual changeability of M’ in Tbilisi as the M has
min. in summer and max. in winter. The non-randomness
characteristic of time series of M’ in the right upper
and lower parts of table 3 are submitted. The value of
autocorrelation coefficient with a Lag=1 month is 0,71.
This almost into two and one-half of time increases
value of standard deviation and accordingly values of
confidential interval and coefficient of variation of M’
(39,1; 15,6 and 47,5 %) in comparison with calculations
for the standard statistics (table 3). The mean value of
variable +background component of M’ is 60,5; the
minimal value - 43,6; maximal - 77,3; standard devia-
tion - 12,2. A share of the mean values of the component
of variabletbackground from the mean value of real
data of M’ constitute 73,4%. The mean value of random
component of M’ is 21,9; the maximal -47,9; standard
deviation - 10,4. The value of autocorrelation coefficient
with a Lag =1 month is 0,54. This approximately to 84%
increases values of standard deviation and coefficient of
variation of random component of M’ accordingly (19,1
and 87,3%) in comparison with the calculations for the
standard statistics (Table 3).

Table 2. Repetition of mean monthly decade mortality from the cardiovascular diseases in Tbilisi

to 1 million inhabitants in different months of year on the different levels of mortality (%)

Month Low Lowered Moderate Increased High Extreme

<75 >75-95 >95-115 >115-135 >135-155 >155

January 0 0,64 1,92 2,56 2,56 0,64
February 0 0 1,92 4,49 1,92 0
March 0 0 3,21 3,21 1,92 0
April 0 1,28 5,13 1,92 0 0
May 0 1,28 4,49 2,56 0 0
June 0 4,49 3,85 0 0 0
July 1,28 4,49 2,56 0 0 0
August 1,28 5,13 1,92 0 0 0
September 0,64 4,49 2,56 0,64 0 0
October 0 2,56 5,13 0,64 0 0
November 0 1,28 3,85 3,21 0 0
December 0 1,92 1,92 3,85 0,64 0

Warm period 3,21 21,15 20,51 5,13 0,00 0,00

Cold period 0,00 6,41 17,95 17,95 7,05 0,64

Year 3,21 27,56 38,46 23,08 7,05 0,64
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Table 3. The statistical structure of mean monthly decade mortality for reasons the CVD’in Tbilisi in 2012-2013

Parameter Value | Parameter Value | Parameter Value
The statistical analysis - (o) R, <0,001
Mean 82,3 c 16,1 R with month -0,63
Min 61,5 G 33 R, -0,42
Max 125,2 A 1,1 R -0,57
Range 63,8 K 0,9 R,Lagl 0,71
Median 78,2 Count 24 6 (R) 39,1
Mode 90,6 95%(+/-) 6,4 95%(+/-, R ) 15,6
Range/Mean (%) 77,4 C,% 19,5 C(R), % 47,5
Variable + background:
M = 82,35+ 13,78-cos(x)+ 9,83-sin(x)
R? 0,58 Mean 60,5 Range/ Mean (%) 55,7
(o) R? 0,001 Min 43,6 c 12,2
K.y 0,80 Max 77,3 C_ (%) 20,2
(o) Koy <0,01 Range 33,7 Share from real data (%) 73,4
Random components
Mean 21,9 C (%) 47,7 C(R), % 87,3
Max 47,9 R,Lagl 0,54 Range/ Mean (%) 218,8
c 10,4 6 (R, 19,1 Share from real data (%) 26,6
140 compose 133, which in the correspondence with table 2
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Fig. 3 Changeability of mean monthly decade mortality
from the CVD’in Tbilisi into 2012-2013

As it follows from Tables 2 and 3 average annual decade
mortality M’ in 2012-2013 (82,3) is lower than the values
M (106,1) in 1980-1992. However, the general average an-
nual decade mortality for 1 million inhabitants in Tbilisi in
2012-2013 in comparison with 1980-1992 grew by 25,3%
(297 and 237 respectively). This can be explained by the
imperfection of the statistical information of the last years.
Nevertheless, the general nature of the monthly change-
ability of mortality into both periods of time is sufficiently
similar. In particular, variable components of values M and
M ¢ are described by similar trigonometric equation. A share
of the average values of variable + background components
into both periods of time differs little from each other
(68,4% and 73,4% respectively into 1980-1992 and 2012-
2013). This is the index of that, the contribution of random
meteorological and geophysical factors to the changeability
of mortality into both periods of time remained approxi-
mately identical. If one assumes that the real values M’ into
2012-2013 increased proportional to the general mortality
(by 25,3%), then during this period of time its value must
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Conclusions. Mean monthly mortality from the cardio-
vascular diseases in Tbilisi as in other cities of different
countries has clearly expressed seasonal behavior, de-
scribed by trigonometric equation. Together with this in
the changeability of mortality besides the air temperature
variations of the random components of those depending on
the action of different meteorological, social and other fac-
tors of irregular or quasi-regular nature play significant role.
Subsequently we plan to conduct the analogous analysis of
the statistic structure of decade and daily cardiovascular
mortality, which will make possible more correct estima-
tions of the contribution of different indicated environ-
mental factors on her changeability with different scales
of averaging. The indicated studies have retrospective
nature however they will be highly useful for conducting
the comparative analysis with the contemporary reasons
for the changeability of cardiovascular mortality.
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SUMMARY

THE MONTHLY VARIATIONS IN MORTALITY
FROM THE CARDIOVASCULAR DISEASES IN
TBILISI

'Amiranashvili A., 'Chargazia Kh.,
!Chikhladze V., *Japaridze N., ’Khazaradze K.

'M. Nodia Institute of Geophysics; *Ministry of Labor,
Health and Social Affair of Georgia, Georgian State
Teaching University of Physical Education and Sport,
Tbilisi, Georgia

Results of the detailed statistical analysis of the monthly
average decade mortality on the reasons for cardiovascu-
lar diseases in Tbilisi into 1980-1992 and 2012-2013 are
represented. Variable +background and random component
of time-series of mortality are determined. A share of the
mean values of the component of variable +background
from the mean value of real data of mortality constitute
68,4 % in 1980-1992 and 73,4 % in 2012-2013. Variations
of the random component and their contribution to the real
values of mortality (31,6 % in 1980-1992 and 26,6 % in
2012-2013) besides the air temperature can depend on many
others meteorological, geophysical, social and so forth of
factors. The scale of the six levels of cardiovascular mortal-
ity is proposed. In different months of year the indicated
levels of mortality are various.

Keywords: health security, cardiovascular mortality, sta-
tistical models of monthly cardiovascular mortality.

PE3IOME

MECAYHBIE BAPUAIIU CMEPTHOCTH OT
CEPIEYHO-COCYJIMCTHIX 3ABOJIEBAHUI B
TBUJINCH

'AmupanamBuian AL, 'Yaprazus X.3., 'Yuxuaanze B.A.,
axanapuasze H. /., *Xa3zapaaze K.P.

'Hnemumym 2eopusuxu um. M. Hooua,; >Munucmepcmeo
mpyoa, 30pagooxpanenus u coyuanvholl sauumsi I pysuu,
Yuebnwiii uncmumym uszuuecxoeo obpazoeanus u cnopma,
Tounucu, I'pyszus

IIpencraBieHsl pe3ybTaThl JETaIbHOTO CTATUCTHYECKOTO
aHaJIN3a CPEAHEMECIYHON IeKaIHOW CMEPTHOCTH 110 IIPH-
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YHHAM CEPJICYHO-COCYIUCTBIX 3a0oneBanunii B TOmmcH 3a
1980-1992 1 2012-2013 rr. OnpenesneHsl nepeMeHHas+(poH
U CiTyyaiiHasi KOMIIOHEHTbI BpEMEHHBIX PsiJI0B CMEPTHOCTH.
Jouist cpeHero 3Ha4eHUsI KOMITIOHEHTHI ITepeMeHHas+oH
OT CpeJHE BEMUNHBI PEAIbHBIX JaHHBIX O CMEPTHOCTH
coctapnser 68,4% B 1980-1992 rr. u 73,4% - B 2012-
2013 rr. I3meHenHwust crydaifHOM KOMITOHEHTHI U €€ BKJ1a/1a

B peasbHble 3HaueHus cMepTHOCTH (31,6% B 1980-1992 T
1 26,6 % B2012-2013 rr.) mMOMUMO TEMIIEPATYPhI BO31yXa
MOTYT 3aBHUCETh OT MHOTHX JAPYTHX METEOPOIOTHIECKHUX,
reo(pU3UUCCKUX U COIMAIbHBIX U (hakTopoB. [Ipeanoxena
IIKaJa CePACYHO-COCYTUCTON CMEPTHOCTH, COCTOAIIAs U3
LIECTH ypOBHEH. B pa3inuuHble MecsLbl rofa yKa3aHHbIE
YPOBHH CMEPTHOCTH pa3iUYHbIC.
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NCCIEJOBAHUE BUOJOCTYINHOCTH INAKJIMTAKCEJIA
IOCJIE CYBJIMHI'BAJIBHOTI'O IIPUMEHEHUA

L2Camconus M./, *JlecuoBckas E.E., ‘T'uépanze O.T., *Kangenaxu M.A.

'@apmayesmuueckas komnanus — Legion “Provisus” Kymaucu;
’Kymaucckuil 2ocyoapcmeennviii ynueepcumen um. A. Llepemenu, meduyuncruil paxyivmen,
oenapmamenm gpapmayuu, Kymaucu, I pysus; *HUH Toxcuxonoeuu, Cankm—Ilemepoype, Poccus

[Maknurakcen (mpemapar - Taxol®) HHTEHCHBHO HCTIONb-
3yeTcs B KJIMHUYECKOH OHKOJOTHMHM Ul JICUCHHS paka
MOJIOYHOM xene3sl [4,6,17]. MexaHW3M MPOTHBOOILY-
XO0JIEBOTO JEHCTBUS MakJINTaKceaa 00yCIOBIEH CIIO-
COOHOCTBIO MUTOCTAaTHKA CTUMYIHPOBATH «COOPKY»
ne(EKTHBIX MHKPOTPYOO4YEK M3 TUMEPHBIX MOJIEKYI
TyOy/MHa, CTaOMIIN3UPOBATH UX CTPYKTYPY U TOPMO3UTh
JMHAMHYECKYIO PEOpraHn3alHio B HHTepha3e MUTO3a,
YTO HapyIIaeT mpouecc aenenus kietku [9,12,16]. Bo
BpeMs XUMHOTEpAIuu, TAKCOI BBOJSAT BHYTPHBEHHO U
JIMaIa3oH 103 Komebiercs B mpenenax 135-350 mr/m2.
CaMm maxiuTakcen JMUMO(HUIeH HEPaCTBOPUM B BOJE U
mpernapaTr B Ka4ecTBe COJIOOMIN3aTOpa CONEPIKUT IO-
JTHOKCUATHINPOBAaHHOE KacTopoBoe Macio (Cremophor-
© GMN

EL), KoTOpO€e 9acTo BEI3BIBAET OCIOKHEHUS B BHJIE all-
neprudeckux peaknuii [6,11,13,18,22]. B cBsa3u ¢ 3TuM,
B HACTOSIIIEE BPEMsI IPUMEHSIOTCS MEPBI ISl CO3aHMs
epopaIbHBIX (HAHOCOMAJBHBIX ) IEKAPCTBEHHBIX (POpPM
nakiauTtakcena [18,19,23]. Onnako, 3¢pdexr mepsoro
MIPOXOXKICHUS Yepe3 MeUCHOTHBIN Oapbep (TIpu mpueme
JICKapPCTBEHHBIX BELIECTB BHYTPh) U MHTCHCHUBHAS JKC-
Ipeccus B KJIeTKax KuIIeyHnka P-rmukonporenna (Pgp)
JIENafoT TPYAHO MPOTHO3UPYEMON KOHIIEHTPAIHNIO TIpe-
mapara B kpoBu [3,7-10,13].

Hcxons u3 BBIICHU3JIOKCHHOTO, IICJIBIO HACTOAIICTO HC-
CJIEAOBAaHUS SIBUJIOCH N3YUCHUE 6I/IOZ[OCTyHHOCTI/I ITaKJIn-
TaKcea 1mocjie Cy6JII/IHI‘BaHLHOI‘O IIPUMEHECHUS.
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MEJTUIIMHCKUE HOBOCTHU I'PY3HUU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

Tabnuya 1. Cxema skcnepumenmos

KosimuecTBO KMBOTHBIX
I'pynna Jlo3a makauTakcesa Cnoco0 BBeieHUsI
B IpyIine
I - xoHTpOTH 60 10 mr/xr B/B
II 60 - CyOnuHTBaIbHO
I 60 — per os 4epe3 30H]

Martepuaa u MeTOAbl. DKCIEPUMEHTHI BBITIOJTHEHBI
Ha 180 Oenpix OECMOPONHBIX MBIMIAX-caMIlaX MacCOu
tena 25-30 . Ix comeprkanu B yCIOBHSAX BHBapHUs Ha
CTAaHJAPTHOM paIlMOHE MUTAHHUSA B COOTBETCTBHUHU C
nercTByromuMy HopMamu [2]. JKHBOTHBIX pa3genuin
Ha 3 rpynmsl (Tabauma 1): 1abopaTopHBIM KUBOTHBIM |
(KOHTPOJIBHOM) TPYIIBI HHBEKITHIO TAKCOJIa BBOAIIIN B
06OKOBYyI0 BeHY XBocTa B 03¢ 10 MI/KT (OJHOKpPATHO).
PacTBOp mpemapara roToBWIM pa3BEICHHEM TaKcoja
(PM3HOIOTUYECKUM PACTBOPOM HATPHUSA XJIOPHIA O KO-
HEYHOH KOHIIEHTpaIlMu nakiauTakcena | mr/mi. Mermam 11
TPYIIIIBI CyOIMHTBaTBbHYTO (hOpPMY MAaKIUTAKCeNIa BBOIMIIN B
no3e 10 Mr/kr (OTHOKPATHO ) O/ SI3BIK. J[7151 M3roTOBICHUS
CyONMMHTBANBHOM (OPMBI MAKIUTAKCENa (B BHIE CyOCTaH-
UM ), U3BJIEKAIN TUXJIOPMETAHOM U3 Tpenapara — TaKcoi
(MeToIOM KHUIKOCTh-KUAKOCTHOM SKCTpaKIHn). YucToty
BEIIIECTBA MPOBEPSUIN 110 TeMIepaType TiaBieHus (216-
217°C). Cybnunrsansaas ¢opma makiauraxcena (COII),
pa3paboranHas B nabopatopuu (HapMaKoIOTHIECKUX
HCCIICZIOBAaHUH (papMarieBTHIecKoil kommannu — Legion
“Provisus”, mpeacTaBiseT co0OW CIIUPTOBBIA pacTBOP
nakJuTakcena (B KOHIeHTpauu | Mr/Mi) ¢ qo0aBieHreM
nereTparopa — ruMeTwicynbhokcuna (IMCO). B otamame
ot Il rpymnmer, xxuBotHbe Il Tpymmer cyOnuHTBaNBEHYIO
(hopMy maKIUTaKCeNa MOIydJaIy IepopaabHoO (depes 30H1)
B TOM e no3e (tabmuma 1).

Bo Bcex rpymmax, mpoOsl KpoBH (Ha M3yUEHHE COIEPKAHUS
LUTOCTATHKA) Y IEKATUTUPOBAHHBIX B Pa3HBIE CPOKH KH-
BOTHBIX, Opanu Ha npoTsikernn 10-12 9 (ocne BBeneHUs
npenapara) B IUCKPETHBIE BpEMEHHBIE WHTEPBAIBI (N=5

10000

JUIsS. KaXJIOTO MHTEpBaja BpeMeHH). [ enmapuHu3npoBaH-
HbIE 00pa3Ibl KPOBHU HEHTPUPYTUPOBAIH C OXJIaXKICHUEM
npu 5000 06/mMuH B Teyenue 5 muHyT. [l1asmy codbupanu
u xpanunu npu -20°C go ananuza. KoanuecTBeHHoe co-
JIepy)KaHHUe TMaKJIMTaKceda U €ro OCHOBHBIX METa0OJINTOB
(60—hydroxypaclitaxel, 3’-p-hydroxypaclitaxel, 6a,3’-
p-dihydroxypaclitaxel) B kpoBu uccienoBaiu METOIOM
o0paineHHO—(a30BOM BEICOKOI(PPEKTUBHOM JKUIKOCTHOM
xpomarorpaduu (B2XKX) co cnexrpodoromerpriaeckum
JIETEKTHPOBaHUEM IpU A=227 HM 110 MOAN(DHUIINPOBAHHOMN
meroauke Woo JS et al. [22]. B kadecTBe noaBrxHOI (azbl
WCIIONB30BaJIM alleTOHUTpHI-MeTaHoa-0,02M aMMoHMi-
aneratbrii 0ydep pH 5 (AMW; 4:01:05) [S]. Buogocrym-
HOCTb ONPEJIEIISUIN IyTeM CPaBHEHUSI KOHLICHTPALIUH T1a-
KJIMTaKcela B KPOBH MOCIIE CyOIMHIBaJIbHOTO TPUMEHEHUS
Y BHYTPUBEHHOTO BBEJICHUS TaKkcoia (Kak MCIOIb3yeMast
TUIOINAAb MOJ] KPUBOH KOHIIeHTpanus — Bpems) [13].

F(%)=AUC TAUC ) *(d, /d ) < 100

sublingual
rne F— ouonocrymuocts, AUC — 1uiomaapb moj KpUBOM,
d — 103a makJMTaKcena.

dapMaKkOKMHETHYECKHUE MTapaMeTphbl PacCUYUTHIBAIIN C
MOMOIIBIO JIByXKaMEpPHOH MareMaTH4YeCcKOW MOJeNH
(py BHYTPHMBEHHOM BBEJICHUH Iperapara) ¥ METOIO0M
CTAaTHCTHMYECKMX MOMEHTOB (Tociie CyOIMHTBajIbHOTO
npumenenus npemnapara) [13,15]. Ilpu cratucTryeckoi
00paboOTKe Pe3yabTaTOB BEPOSITHOCTD PA3IHUUI CUUTAITU
nocrosepHoit npu p<0,05. CpenHue naHHBIE OLIEHUBAIN
¢ nomoIso t-kpurepus CTbrofenra [2].

5000

AN

== BHVTpHECHHO

=—#= CyOIHHTEATEHO

== TlepopamsHo

—© Tepa.uen'rme CE3d KOHIICHTPAITHA

KoHuenTpanms nakJMrakcesa B Kposu (ngml)

200 250 300 350

Bpemsa (MuH)

Puc. Hamenenue konyenmpayuu nakiumarcena 6 Kposu
nocie 0OHOKPAMHO20 CYONUH2BANILHO20 86edeHus 6 003e 10 me/ke
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Pe3yabrarsl 1 uX o0cy:xaenue. VccienoBaHus Ha MbIIax
C BHYTPUBCHHBIM BBEICHHEM TaKcoJIa (KOHTPOJIbHAS IPyYTI-
Ta) MoKa3ajy, YTO KPHUBas 3aBUCUMOCTH KOHIICHTPALIUHU OT
BpPEMEHU HOCHT JIBYX(a3Hblii xapakrep. Paza ObicTporo
CHUKCHHS KOHIICHTpAIIMU MakiuTakcena (o-dasa) or-
paxaeT, B OCHOBHOM, INpOIlecC pacmpeseneHus. Benu-
YHHA Ha4yaJIbHOTO 00beMa paclpe/esieHus MaKInTaKcena
(Vd=3,14+0,85 n/kr) yka3piBajia HAa WHTCHCUBHOE IpO-
HUKHOBEHHE I[UTOCTATHKA B OPraHbl U TKAHU U O BO3MOX-
HOCTH KyMYJISILIUH, YTO COBMAAET C TAaHHBIMHU JINTEPATYPhI
[13,14,20-23]. Ilepron momyBBIBEACHHS Mpemapara Ha
TEPMHHAJIBHOM y4acTKe (hapMaKOKHHETHUECKOH KPHBOI
(puc.) cocraBui B cpenneMm 1,06+0,21 4.

C®II nmocie mpuMeHeHHs1 MOJ s3bIK oOecrednBaa
HUHTCHCHUBHOC BCACbhIBAHHUEC ITUTOCTAaTHUKA U €0 MAaKCHU-
MalpHOEe coiepkanne B KpoBu (Cmax=615+73 urxmm')
HaOmronanock k 30-35 MuUHyTE mociie BBEICHHUS Mpe-
napara (puc.). JJuHamMmuka ycpenHEHHBIX 3HAUYCHUU
KOHILIGHTpAIMK MaKJIUTaKcena B IJIa3Me KpOBHU IOCIIE
OJTHOKPATHOTO NMPUMEHEHHUs (KaK BHYTPUBEHHOIO, TaK
U CyOJMHIBaJILHOTO) NOKA3bIBACT, YTO Yepe3 2 U Mocie
MOCTYIJICHUS AKJIUTAKCeJIa B KPOBb, npoduitu hapma-
KOKMHETUYCCKUX KPUBBIX UACHTUYHBI U CTATUCTUYCCKU
JIOCTOBEPHO HE Pa3INyualoTCs.

Kak u3BeCTHO, OCHOBHBIMU (JaKTOPAMU, OIPEACIISIONIN-
MH OHOJOCTYIHOCTh NPU CYOJMHIBAJILHOM IPUMEHEHUH
JIEKapCTB, SIBISIIOTCS PACTBOPUMOCTD B JIMMUAAX U MPO-
HHKAIOIIasi CIOCOOHOCTh (hapMaKoJIOTHYECKH aKTHBHOTO
BentectBa. CortacHo OnodapmarieBTHIecKoit kiaccudu-
KalMoHHOM cucteme [1], maknuTakcen oTHOcHUTCs K [V
KJIaCCy JIEKapCTBEHHBIX BELIECTB C HU3KOI PacTBOPUMO-
CTBIO B BOJIC ¥ HU3KOH ITPOHUIIAEMOCTBIO Yepe3 MeMOpaHbI
KKT (c yuerom sddekra nepBoro mpoxoxaeHus depes
NEUYCHOYHbIN Oapbep NMpHU BBEJACHHH JIEKAPCTBEHHOTO
BEIIeCTBa per 0s). BuanMo, B HamMX MCCleI0BaHUSIX
ycuiieHue a0COpOLIMH ¥ aKTHBHBIH TIEpeXo]1 IMMO(UITLHOTO
[IUTOCTaTHUKA B CHCTEMHBII KPOBOTOK OBLITH 00YCIIOBIICHBI
C OJIHOY CTOPOHBI J0OABJICHHEM B JIEKAPCTBEHHYIO (OpPMY
HeHeTparopa — TUMeTHICYIb(oKenaa, a ¢ Apyrou — tem,
YTO TIpenapar BBOIWIN CyOIMHIBAJIILHO (MUHYSI CHCTEMY
BOPOTHOU BeHbI). AGcomtoTHas 6uongoctynHocts COIT
cocraBuia 42,4% (tabmuma 2).

YrtoOb! OBbITH (hapMaKOJIOTHUYECKH aKTUBHBIM, KOHLICHTPA-
1¥sI TAaKJIMTaKCeNa B TIa3Me JIOJDKHA OBITh BBIIE TIOPOTO-
Boro 3HaueHus 0,1 MKMOIIB/I (SKBUBAJICHTHO 85,3 HI/MiT)
[18,21-23]. Tot daxr, 4TO B 171a3Me KOHIIEHTPALIUS TAKIIH-
TaKcella 0CTaBasach BbIIIE TOPOrOBOTO 3HAYCHHSI B TEUCHHE
HECKOJIbKHX 4acOB FOBOPUT O ToM, uyTo CDIT moxer obe-
CIIEYUTH MPUEMIIEMYIO IPOTUBOOITYXOJIEBYIO (CUCTEMHYIO)
3¢ (EeKTUBHOCTD ISl Pa3IMYHBIX BUIOB paKa.

CpaBHEHHE KPUBBIX COACPIKAaHUS MAKIUTAKCeNa B IIa3Me
(puc.) mokasao, 4To B OTIIMYKE OT CYOIMHTBAILHOTO ITPH-
MeHeHus, nepopanbHoe BBeaenne COII cozmaet oueHb
HU3KYIO KOHICHTpAUIO HUTOCTAaTHKA B KPOBU, HCCMOTPSA
Ha TO, 4TO B COCTaB Mpernapara BXOIUT IUMETHICYIb(OoK-
cua. Jlaxxe akTuBaIys mporecca NeHeTpaluy He cMoIiia
00ecreYnTh MUHUMAIIBHYIO TEPAreBTHYECKYI0 KOHIICH-
Tpaluio HUTOCTAaTHKa B KpoBW. [lomans moa kpuBoi
KOHIICHTpALs — BpeMs IpH nepopaibHoM BBeaeHn CDIT
coctaBuna 360+68 urxmir'xy, a GuogoctymHocTh 7,17%
(Tabnuma 2).

Crnenyer OTMETHTB, YTO KJIIOYEBBIMH (pakTopamu, oka-
3BIBAIOIIMMH HEOJIArONPHUITHOE BIUSHUE HA MPOIECCHI
abcopOIMu 1 OMOJOCTYITHOCTH MAKIUTaKCeNa (IIPH Iepo-
paJIbHOM MPUMEHEHHH) SIBISIIOTCS: (PU3MKO-XUMUYECKUE
cBoiicTBa mpenapara, 3GpdexT nepBoro MPoOXoKACHHS
yepe3 MEeYeHOUHBIN Oapbep (MpecucTeMHast HMUMHHAIUSL
JICKapCTBEHHBIX BEILIECTB) U MHTCHCHUBHASI IKCIPECCHUS
B KJETKax KuileuHuka P-rmukonporenHa. B nurepatype
MMEIOTCSl KCIIEPUMEHTAIbHBIE U KIMHUYECKUE JIaHHbIC
[10,13,19,22], kxOTOpbIC CBUACTEIBLCTBYIOT O OBICTPOIl aK-
THUBAIMY MOJIEKYJISIPHOTO TpaHcropTepa P-riukonporenna
- TIPH BO3/IEHCTBUM Ha KJIETKHM MHOTMX KCEHOOMOTHKOB,
MPUMEHSEMbIX B XUMHUOTEPAIUH 3]I0Ka4€CTBEHHBIX HOBO-
oOpasoBanuii. [Ipu mepopanbHOM MPUMEHECHUU KCEHO-
OMOTHKOB, 9TOT TPAHCIIOPTEP OTPAaHUYMBACT BCACHIBAHUE
BEILIECTB U3 TOHKOW KHIIKH U, KPOME TOTO, CIOCOOCTBYET
BBIBE/ICHHIO KCCHOOMOTHUKOB M3 CUCTEMHOW LUPKYJISLUK
B mipocBeT kueunuka [10,13,19]; B cBs3u ¢ yeM, MHOTHE
LIUTOCTATUKH, SIBJISIOIIUECS cyOcTpaToM P-rimmkonporenHa,
TEPSIOT CBOIO KIIMHUUYECKYT0 3HaunMocTs [ 10,23]. [Toato-
MY, C IIEJIbI0 TIPEOIOJICHUS ATOr0 Oapbepa yBEIHMYHBAIOT
JI03bI JICKAPCTBEHHBIX MPEIaparoB, YTO B 3HAYMTEIbHON
CTETICHU TPUBOJUT K YCYTyOIIeHHIO TOO0UYHBIX 3((PEeKTOB

Tabnuya 2. OchosHble (hapmarkoKunemuyeckue napamempu naKiumaxcend
nocie 0OHOKpamHoz2o npumereneus 8 0ose 10 me/xe

I'pynna (l;:;? :Tcz:ll:)cci)% AUC_i F Coas . _Cl - Tie
- (Hr>xmur ! xyg) (%) (arxmur?) (ixutxkr) @
I - kouTpoOIH 10 mr/kr (B/B) 5020+£253 100 - 1,99+0,7 1,09+0,32
)| (Cy@l&g /;;bﬂo) 21284241% | 42.39+4.3% 615+73 - 1,3120,16
I 10 mr/xr (per os) 360+£68* 7.1742.2% 78+12 - 1,54+0,22

npumeuanue: * - OMAUYUSL CIMAMUCIMUYECKU 3HAYUMbL N0 CPAGHEHUIO ¢ KOHMpOoabHOoU epynnotl (p<0,05)

© GMN
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CO CTOPOHBI PA3JIUYHBIX OPraHoOB U CUCTEM, WUJIU HC-
TMOJIB3YIOT HUTOCTATHUK B KOM6I/IHaLlI/II/I C I/IHFI/I6I/ITOpaMI/I
P-rmuxonpoTrenHa (B OCHOBHOM, C KETOKOHA30JIOM, IH-
KJIOCTIOpUHOM A).

OnHaKoO, C y4eTOM Pe3yNbTaTOB ONPE/ICICHHS COJCPIKAHUSL
MaKJIMTaKCeNa B KPOBHU (Iocie cyOIMHTBaIbHOTO NPUMe-
HeHI/I}I) MOXKHO MPEANOJI0XKNUTH, YTO CTCIIEHb SKCIIPECCUUN
P-mmkonporenHa B CAM3UCTOM 000JI0UKE POTOBOH MOJIOCTH
HUKE, YeM B CIIU3UCTOM 000I0UKe KUIIIEYHHUKA, YTO U OKa-
3bIBACT OJIATONPHUATHOE BIUSHKE Ha MPoIiece abcopouu.
Kpome Toro, 1ekapcTBEHHOE BEIIECTBO PU CyOINHTBaJIb-
HOM IIPUMEHEHUH HE NMPOXOAUT MEUCHOUHBIH Oapbep 10
MMPOHUKHOBCHUS B CHCTEMHBIN KPOBOTOK 1 COOTBETCTBCH-
HO, 6I/IOZlOCTyHHOCTb 3HAUUTCIIBHO ITOBBIIACTCA.

Takum 00pa3oM, Ha OCHOBE IMOJYYEHHBIX JIAHHBIX I10-
Ka3aHo, YTO CYOJMHIBAJIbHOE BBEJCHUE MAKIMTAKCENa C
MCHETPATOPOM — JUMETHIICYIb(POKCHUIOM 00CCIICUHBACT
TEPareBTHYECKYI0 KOHIICHTPAIIMIO [IUTOCTATHKA B KPOBU
U €CNIM yuecTbh, 4To (apmaxonoruueckuii adpdekr npe-
rapara B KOHEUHOM CUETe OIPEACNIIeTCs KOHIICHTpaIHeit
LUPKYJIUPYIOLIETO B KPOBHU JICHCTBYIOIIETO BEIIECTBA, TO
CyOJIMHTBAJILHOE UCTIONIB30BaHKE TTAKINTAKCeNa (0COOCHHO
HAHOCOMAJIbHBIX (DOPM) MOYKET OKa3aTh CUCTEMHOC BO3/ICH-
CTBHUE Ha OIIyX0JIeBbIii mporiecc. [lonydyeHHbIe pe3yabTarsl
CO3/IAI0T MPEATIOCHIIKH IS IATbHENIIIEr0 JOKINHUYECKO-
TO U3y4YEHUs! CyOIMHTBAIBHON (OPMBI MAKIUTAKCENA.
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SUMMARY

STUDY OF BIOAVAILABILITY OF PACLITAXEL
AFTER SUBLINGUAL ADMINISTRATION

12Samsonia M., *Lesiovskaia E., 2Ghibradze O.,
?Kandelaki M.

'Pharmaceutical Company — Legion “Provisus”, Kutaisi;
’A. Tsereteli Kutaisi State University, Department of
Pharmacy, Kutaisi, Georgia, *Institute of Toxicology, St.-
Petersburg, Russia

The bioavailability of sublingual form of paclitaxel, de-
veloped in the pharmacology laboratory of pharmaceutical
company - Legion “Provisus” is studied. Sublingual form
of paclitaxel is an alcoholic solution of paclitaxel (1 mg/ml)
with penetrator - dimethyl sulfoxide (DMSO) addition.

Experiments were performed on 180 white mongrel male
mice each of 25-30 g. The animals were divided into three
groups. The first group served for control. 10 mg/kg of
taxol was injected (once) in the lateral tail vein of the first
group animals. A solution was prepared by diluting taxol
with physiological sodium chloride solution until to a final
concentration of paclitaxel to 1 mg/ml. The dose of 10 mg/
kg (single dose) was applied under the tongue of the second
group animals. Paclitaxel (substance) was extracted with
dichloromethane - Taxol (by liquid-liquid extraction) for
the manufacturing of a sublingual form. Unlike the second
group, the third group animals took the same dose of sub-
lingual form of paclitaxel orally (by gavage).

The concentration of paclitaxel in plasma was studied by
reversed-phase HPLC with spectrophotometric detection at
A=227 nm by Woo JS et al. (2003) method. Bioavailability
was determined by comparing the concentration of paclitaxel
in blood after sublingual and intravenous use of Taxol (as an
area under the curve of concentration versus time).

It is established that the bioavailability of sublingual forms
© GMN

of paclitaxel was 42.4%, Cmax=615+73 ngxml' and
tmax=30-35 min. The value of the initial volume of distri-
bution of paclitaxel (V =3,14+0,85 Ixkg™) also shows its
intensive penetration to the organs and tissues. The half-life
of the drug on the terminal segment of concentration-time
curve was averaged 1,06+0,21 h.

The results create the preconditions for further preclinical
study of sublingual form of paclitaxel, as the bioavailability
of paclitaxel after sublingual application allows to have a
systemic effect on the tumor process.

Keywords: bioavailability, sublingual form of paclitaxel,
penetrator - dimethyl sulfoxide (DMSO), reversed-phase
HPLC, pharmacokinetic profiling of paclitaxel, P-glyco-
protein.

PE3IOME

NCCIEJOBAHUE BUOAOCTYIIHOCTH ITA-
KJIMTAKCEJIA TIOCJIE CYBJIMHI'BAJIBHOT' O
INPUMEHEHMUWA

2Camconus M./, *JlecuoBckasn E.E., 2I'uopanze O.T.,
ZKanpenaxku ML.A.

'©apmayesmuuecxas komnanus — Legion “Provisus”,
Kymaucu,; >Kymauccxuii 2ocyoapcemeennoiil ynugepcumen
um. A. Llepemenu, meduyunckuii ¢paxyiomem, oenapma-
menm papmayuu, Kymaucu, I'pyzus; *HUU Toxcuxonoauu,
Canxkm—Ilemepbype, Poccus

W3ydyena OMOAOCTYITHOCTh CyONMHIBaJIbHOW (HOPMBI Ta-
KJIMTaKcesa, pa3paboTaHHOi B Taboparopuu (hapmaxoso-
TMYCCKUX UCCIICNOBAHUI (hapMaleBTHYCCKON KOMITAHIH —
Legion “Provisus”. CyOnuHrBanbHast popma nakauTaxkcena
MPE/ICTaBIsIET COOOH CIMPTOBBIN PacTBOP MaKIUTAKCeIa
(B xoHLIeHTpauuK 1 Mr/min) ¢ 1o0aBJIeHUEM MIEHETpaTopa
— mumermicynbdokenaa (JIMCO).DxkcnepruMeHThl ObUTH
BbINOTHEHBI Ha 180 GenbIx 6eCOpOIHBIX MBIIIIAX—CaMIIaX,
Maccoii rena 25-30 1. JKMBOTHBIX pa3/enin Ha 3 TPyTIbL:
71a00paTOPHBIM KHUBOTHBIM | (KOHTPOJILHOIT) TPYIIIBI, UHB-
EKIMIO TaKCOJIa OCYIICCTBIISUIN B OOKOBYIO BEHY XBOCTa B
no3ze 10 mr/kr (oqHOKpartHO). PacTBOp Npenapara roroBuim
pa3BelieHueM TaKcoia (PU3UOIOTHUECKIM PACTBOPOM Ha-
TPHSI XJIOPUAA 10 KOHEUHOW KOHIIEHTpAIUK MaKIUTaKcena
1 mr/mu. Meimam 11 rpynnel cyOnuHrBanbHyto Gopmy
MaKJIuTaKceaa BBOAWIM B 103¢ 10 MI/Kr (OMHOKPATHO) MO
s13bIK. [lakmurakces (B BUe CyOCTaHIIMK) [Tl H3TOTOBJIC-
HUS CyOIMHTBaJIbHON (DOPMBI, U3BIIEKATH TUXJIOPMETAHOM
13 IpernapaTa — TakcoJl (METOJIOM YKUIKOCTh—KHUIKOCTHOM
skcTpakiuu). B ornuune ot Il rpynmsl, xuBotHbie 111
IPYMITBI CyOIMHTBAJIbHYO (DOPMY MaKJIMTaKCela MOy Yalii
nepopajbHO (depes 30H,1) B TOH ke f03e. KoHleHTpaiuio
MaKJINTAaKCceNa B IJ1a3Me UCClIeIoBaNy (Ha MPOTSKECHUU
10-12 ygacoB) metomom oOpaimieHo-(pazoBoit BOKX
€O CHEKTPO(OTOMETPUUECKUM JIETEKTUPOBAHUEM IPH
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A=227 um o meroauke Woo JS et al. (2003). buonocrymn-
HOCTBH ONpENESUIH MyTeM CPaBHEHUS! KOHIECHTpPAIUH
MaKJIMTaKceNla B KPOBH I0CJIE CyOIMHIBAILHOTO TIPHMe-
HEHUS ¥ BHYTPUBEHHOTO BBEJICHUSI TAKCOJIA (KaK IUIOIA]b
10/ KPHUBOM KOHIIEHTPAIHUsI — BpeMsl). YCTaHOBJICHO, YTO
OMOIOCTYITHOCTh CYOIMHTBAIBLHOM (DOPMBI TTAKIIUTAKCETa
cocrapuna42,4%,C_ =615+73 arxmr, a t  =30-35mun.
Benuunna HauanbHOro oObeMa pacrpeseeHus] MaKiu-
takcena (Vd=3,14+0,85 j1/kr) Takxke CBUIETEIbCTBOBAJIA
00 MHTEHCHBHOM ITPOHUKHOBEHHH €T0 B OPraHbl U TKaHU.
KoHueHTpamnus makiuTakcesla B Ijia3me Obla BbILIEC
MOPOroBoro 3HaueHusi. [lepnoj monyBbIBeCHUS Mperna-
para Ha TePMHHAJIBHOM yuyacTke (hapMaKOKHMHETHYEeCKOH
KpHuBOH cocTaBul, B cpenHeM, 1,06+0,21 4. [TonydeHnHbIe
pe3ysbTaThl CO3JAI0T MPEANOCHIIKN AJIsl JalbHEHIIero
JIOKJIMHUYECKOTO M3Y4YEeHUsS! CYOJIMHIBAIBHON (HOPMBI
MaKJIMTaKcena, TaKk Kak OMOJOCTYIHOCTh MaK/IUTaKcesa
rocJe CyOIMHIBaJIbHOTO IPUMEHEHHS [T03BOJISIET OKa3aTh
CHCTEMHOE BO3/ICMCTBHE Ha OMYXOJEBbII IpoLecc.
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MOP®OJOTUYECKAS XAPAKTEPUCTHKA JUCIIIACTUYECKUX U3SMEHEHUI
B AJEHOMAX TOJICTOI'O KNIIEYHUKA

I'BamuuaBa T.A., MauaBapuanu T.I., Nueunnanze U.A., loruamsuiau JLE.

Tounucckuii eocyoapcmeennulil ynusepcumem um. M. [bicasaxuweunu,
Hucemumym mopgponocuu um. A. H. Hamuweunu, Tounucu, I pysus

B nacrosimee Bpems, mo gaHHeIM BO3, ycTaHOBIIEHO
yBeIMUYCHNE 3a00I€BAGMOCTH PAKOM TOJICTOW KHUIIKH BO
BCEX HPKOHOMHYECKH Pa3BUTHIX cTpanax [1,10,17]. Pax
9TOW JIOKAJIM3alMK BBIXOJUT HA TPEThE MECTO CpPeIau
3JI0Ka4€CTBEHHBIX HOBOOOPA30BaHUH JIPYTHX OPTaHOB.
OnTuManbHasi OHKOJIOTHYECKasl ITOMOIb OCHOBaHa Ha
BBISIBJICHUH TPYIII C BHICOKUM OHKOJOTHYECKUM PHCKOM,
CHCTEMaTHYECKOM HaOIIOZICHUH 32 TEYEHHEM OITyXOJIEBBIX
M3MEHEHHH, ¥ UX U3JIeUCHNEM, TeM OoJIee, 4To MoceaHee
JIECSITUICTHE, B LIEJIOM, XapaKTepU3yeTCs MOBBIILICHHEM
HWHTEpeca K MPEIpakoBbIM 3a00JIEBAHUAM Pa3JIMUHBIX
Jokanu3anui [7,8,12,18].

Onyxonb paccMaTpUBaeTCsl KaK MEIOCTHAS CHCTeMa, T/
MapeHxNMa U CTpOMa HAaXOAATCS B TECHOM OMOJIOTHYE-
CKOM €TUHCTBE. YCTaHOBJICHUE MOP(O-PYHKITHOHAITEHBIX
OCHOB KOPPEIATHBHBIX B3aMMOOTHOIICHHH CTPYKTYP
SMUTEINAILHOTO M COEIUHUTEILHOTKAHHOTO T'eHEe3a B
HOBOOOPA30BaHMUAX UMEET OONBINIOE 3HAYCHUE M OIpe-
JIeIIeHUsT OMOIOTHYECKON CyTH OacTOMaTO3HOTO POCTa.
[Ipu omyxoneBOM POCTE B CTEHKE TOJICTOTO KHUIIICYHUKA
MIPOUCXOIUT KOMIUICKC 3HAYUTEIHHBIX CIIBUTOB, KOTOPHIC
TECTUPYIOTCS KaK CTPYKTYPHO- (YHKIHOHAJBHAS TIepe-
CTpOifKka, 3aTparuBarInas HE TOJIBKO MapEeHXUMY, HO U
cTpomy omyxoineil. HecmoTpst Ha O0nbIIoe KOJTMYECTBO
nccnenoBannii [3,9,11,13], oTCyTCTBYIOT KOHKPETHEIC TaH-
HBIC 0 B3aUMOOTHOILICHUHU U B3aUMOJCHCTBUH SIUTEIHAb-
HBIX U COCMHUTEIIEHOTKAHHBIX CTPYKTYP B MIPEIPAKOBBIX
ouarax. Bmecre ¢ TeM, HEOOXOAMMOCTh KOMILJICKCHOTO
M3yYCHSI JUCIIIa3UH C YIETOM FX POJIH B CIIOKHOU IIeTIH
OITyXOJICBOTO POCTa AWKTYETCS KaK C HAyYHOH, TaK M C
MIPAKTUICCKON TOYKH 3PCHHS.

Hcxonst n3 BBIIEU3I0KEHHOTO, IIEJBI0 MCCIETOBAHUS
SIBUJIOCH M3ydeHHE (PAKTOPOB pHCKA CPEIU PA3TUIHBIX
MIPEAOIYXO0IEBbIX U3MEHEHNH TOJICTOW KHIIKH, a TaKKe
BBISIBJICHUE YYaCTKOB O3JI0KaYECTBICHNUS B HUX.

Martepuaj u Metoasl. VccienoBanusi MpoBOANIN Ha
ollepanioOHHOM Marepuaie (35 HalmoneHni TyOyIIpHBIX
ajieHoM 1 6 HaOJIOICHNH BHY TPHCIM3UCTBIX HOBOOOPaA30-
BaHMIA - MUKPOAICHOM TOJICTOH KHTIKH). Hapsay ¢ kimaccu-
YEeCKUMH MOP(OJIOTHIECKIMHI METOAAMH (TEMaTOKCHITNH U
903UH), KOTOPBIE OCTAIOTCS 0a3MCHBIMU M BOCTPEOOBAHHBI-
MH I10 HACTOSIIIIEE BPEMSI, MaTepHaIT N3yJaJICs IEKTPOHHO-
panuoaBTorpapuIeCKUMHU, UIMMYHOIIUTOXUMHYECKUMHU U
IEKTPOHHO-TUCTOXUMHYECKIMU METOJaMU HCCIIE0Ba-
Hust. Jl1s1 371eKTPOHHON panoaBTOTrpaduil KyCOUKN TKAHU

© GMN

TTOMEIIIaJH BO (pIIaKOHBI, cofeprkamime 5 M. cpeast Nel99
¢ 10% Obrubeli CHIBOPOTKOH, B ITOCIIETYIOIEM, BO (h1ako-
HBl BHOCHJIM PaJIMOAKTHBHBIC N30TOIBI 1 HHKYOHPOBAIIH
B Tepmoctare ipu 38°, B Teuenne 90 muH. MHKybanuio
MIPOBOJIMIIN Pa3/IeNIbHO C 2 BUIAMH ITPEALICCTBCHHUKOB: )
3H- tTuMHIUH - yaenbHas aKTHBHOCTH (y.a.) 22 Ku/MM B
no3e 10 mxKu/mi. 2) 3H-ypunus - y.a. 24 Ku /MM B noze
100 mxKu/mn. M3oton 3H-TuMuinHa, BKIIOYasiCh BO BHOBb
cunresupytomyo JHK, no3Bonser BbISIBUTH KIETKH,
cniocoOHsIe k nenennro. [To makyOarmn ¢ 3H-ypunnHoM,
KOTOpPBIM BKJIIOUAETCs BO BHOBbL cuHTe3upyroue PHK,
MOXHO CyAWTb O CTENEHU CYMMAapHOTO 00pa3OBaHUS pa3-
mmuHbIX THoB PHK, u, cienoBarensHO, OICHUTH CKOPOCTh
T epeHIPOBKH 1 MOTCHIMATIBEHYO BO3MOYKHOCTB KIIETKH
K OCYIIIECTBIICHHIO CTICIU(PHICCKON (PYHKITHH. DIEKTPOHHO-
THCTOXMMHYECKH OTPEIEIISIach JIOKAIU3aLHs M aKTHBHOCTh
AT®-azprmio I Tetiepy (1974) [4]. st IMMYHOIIMTOXUMUYE-
CKHX pEaKLHii HCTIONB30BAIN KPHOCTATHBIE CPE3bI TOIIMHOM
6-7 mxm. Cpesbl GuKcHpoBay 3-4 MUH. B aIlleTOHE, BBICYIIIH-
BaJIM ¥ TOMEIIAIIN B 320y (hepupOBaHHBIHN (PHU3HOTOTrIECKUH
pacTBop. 3aTeM Ha IpenapaTbl HAHOCHIM MOHOKJIOHAJIBHBIC
aaTimMdormrapaeie anTutena CD -3, CD-4, CD-5 mns
BeIIBIICHHsT T-00mmx, T-xemmepos, T-cympeccopos, coot-
BETCTBEHHO, a TAK)KE MOHOKJIOHAJILHBIC AHTUTEIA /ISl BBISIB-
neHns B-mivgormtoB. YacTs cepritHBIX CPe30B OKpaITHBaIN
TEMaTOKCHIIMHOM H 503WHOM. J{7151 CyTlpaBUTaIbHOM OKpacKu
Ha OTCETIapupOBAHHYIO CIIM3HCTYIO 000JIOUKY KHIIKH HaHO-
cwm 0,5-1% pactBop MeTniieHoBoro cuHero Ha 10-20 cek.
‘YKazaHHBIH C1TOCO0 MO3BOJISIET 110 MHTEHCHBHOCTH OKPACKH,
M3MEHEHNIO (pOPMBI M Pa3MEpOB KPHUIIT JTHArHOCTUPOBATH
BHYTPUCIIN3HUCTBIE HOBOOOpa3oBaHust. Takum oOpazoM, Hc-
TI0JTb30BaHHbIE METOIBI BOCTPEOOBaHBI TS BHISIBIICHHUS O1O-
JIOTHYECKHX MPOIIECCOB B KIIETKAX, a TAKKE I aKTHBHOTO
MapKHUPOBAHMS yYACTKOB TUCIIA3HH.

[IpenMeToM MPULEITEHOTO MUCCIIENOBAHMUS SBISIIOTCS HO-
BOOOpa30BaHMs TOJICTON KUILIKH, & IMEHHO, TyOyJIsIpHBIC
AJICHOMBI C TSDKEJIOW JHCIUTa3Hel, onpeaessieMble Kak
KPYITHBIC ITOJHIIBI C PE3KO BBIPAKCHHBIMH MPU3HAKAMH
JIe30pTraHn3aluK TKAaHEBOH apXUTEKTOHUKH M HapYILICHUS
kietogHoi nuddepentmporku [7,8,12,18,19]. TTosensrot-
Csl yYaCTKH, COCTOAIINE M3 OECIOPSI0YHO PACIIONOKEH-
HBIX, IPEHUMYIIECTBEHHO KPYIHBIX JKENE3HCThIX TPyOOK
paziauHON (opMbl. OTMeEYaeTcs TECHOE PaCHOJIOKCHUE
U BBIPOKCHHAs TEHACHLMS K CIMSHUIO JKejle3 B OIUH
tdoxyc (puc.la). DnuTenwii B ydacTKaxX MPOIHQepartun
YTOJILECH, KJICTKH PACIIOJIOKEHBl MHOTOCJIOHHO. 31eCh
YETKO HAaOJFOAETCs PaCIIMPEHHE 30HbI PO EpanuH,
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T.¢. TIpoiudepalnns 3aTparuBaeT He TOJIBKO OT/CIbHBIC
Y4YacTKHM aJIeHOM, HO NPOSIBIISIETCS TaK)Ke MO BCEMY TIepH-
METpY YKa3aHHBIX HOBOOOpa3oBaHHWIl. ITO IMOATBEpIK/a-
ercs pesyiabratamu peaxkiuii Ha 3H-tumuann. Hamuuue
TUMM/IMHOBOHW METKH B siApax IMIMHAPHYECKHUX KIIETOK
(puc.1.0), c OHOBPEMEHHBIM CHIKEHUEM HMHTEHCHBHO-
ctu MeTku Ha PHK sBnsiercs moka3areneM cCpaBHUTEIBHO
HU3KOH cTeneHu (YHKIMOHAJIBHOW 3pEsIOCTH KIIETOK.
JlaHHOE TIPEIIoNOKEHHE TTOTBEPIKAACTCS pe3ysIbTaTaMu
ANIEKTPOHHO-TUCTOXUMHUYECKUX HccieaoBannii. Tak, or-
MevaeTcs yMeHblIeHne akTuBHOCTH AT®d-a3b1 B MeMOpaH-
HBIX CTPYKTypax HWJIMHJIPUYECKUX KJICTOK U, HAIIPOTHUB,
YBEJIMYEHHE €€ B HyKJIeoJieMMe. Y YUThIBas KapJHHAIBHOE
3HA4YEHHE TIa3MOJIEMMBI B KJIETOUYHOM PEryJIsIiH, CIIE/TyeT
MOAYEPKHYTh, YTO OOHAPY>KEHHBIE CIIBHTH, 0€3yCJIOBHO,
YKa3bIBAIOT HA UHYIO CTPYKTYpPHO-(DYHKIIMOHAIBHYIO Op-
TaHU3alHUIO B TPOIH(EPUPYIONINX KIETKAX.

OCHOBHBIM MOP(OJIOTHYECKUM TIPH3HAKOM AWCIIa3UU B
M3y4aeMbIX HOBOOOPa30BaHMSIX, HAPSLy C MHOTOCIOHHO-
CTBIO SMUTENNS], ABJIAECTCS CHIDKCHHE CEKPeToOOpa30BaHuUs
(puc la). BokanoBuHbIC KJIETKH II0 CBOMM CTPYKTYPHBIM
0COOCHHOCTSIM SIBIISIFOTCS| BECbMa JIAOWIILHBIMHU KJIETOYHBIMHU
s1eMeHTaMu. B 30Hax ¢ TshKesIol AUCIIIa3yuell BCTPeuatoTcs
eIMHIYHBIE OOKaJIOBHIHBIE KJIETKH C HEOOJBIINM KOJIYe-
CTBOM CEKPETOPHBIX IpaHyi1. MexIy TeMm, yMeHbIICHHE,
a B HEKOTOPBIX CIIy4yasX MOJIHOE OTCYTCTBHE CEKPETOPHOH
JEATeIbHOCTH JeNaeT y4acTKU ¢ AUCIUIa3uel CPaBHUTEIILHO
MaJIOyCTOHYMBBIMH B YCIIOBHSIX HETTOCPEICTBEHHOTO KOHTAK-
Ta C BHEIIHUMH (akropamu [2,5]. MOXXHO TPEATIONOKHTb,
YTO OTCYTCTBHE CEKPEIMH B OOKaJOBHJHBIX KJIETKaX B
OITpe/IeNICHHOM CTENIEHH KOMITCHCHPYETCsI akTHBAIlMeH MeTa-
001M3Ma B AUCILIACTUYECKHX KIIETKAX, YTO COPOBOXKAACTCS
NoTpedIeHNeM OOJIBIION0 KOJIMYEeCTBa CyoCTpara, 1 PHBO-
JIUT K PAaCIIMPEHHIO CBS3EH C IMOIIeKaIIei COSMHNTEILHON
TKaHbo [ 1,12]. DTUM, TO-BUANMOMY, 1 OOBSICHSETCSI pe3Koe
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Puc. 1. Adenoma moncmoii kuwiku. a) maxcenas OUCNIA3Us, OKPACKA 2eMAmMOKCUTUH-303uHoM, X40;
6) snumenuanvHvle Kiemku, Meyernvle 3H-mumuounom, snexmponnas paouoasmozpagus. X1000;
8) YHACmMOK UHMPAINUMENUATLHOL HEONAA3UU MOACHON KUWIKUL.

THonymonxkuii cpes, okpacka moayuourosvim cunum, X 150
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pa3pacTaHue KeJe3UCTbIX 00pa30BaHUi, MPUBOIIIIEE K
3HAUUTEIILHOMY YBEJIMUCHHUIO MX uucia. OueBHIHO, YTO
0COOEHHOCTb JJAHHOW TeHepaluyl IUTENNs, IPEXIE BCEro,
COCTOMT B TOM, YTO Pa3BUTHE €€ HAIPABICHO JIHIIb JJIs
YIIOBIETBOPEHUS! OTPEOHOCTEH MHTEHCUBHOIO OOMEHa CO
CI1a0BIM MPOSIBIICHUEM JIESTENTBHOCTH, CBOWCTBEHHOM OpraHy.
B 3TOM 1 3aK/II04A€TCS CYIHOCTD JUCILIACTUYECKOH TKaHH
[2,3,14].

Taknum 00pa3om, B CTEHKE TOJCTOTO KMIIEYHHUKA B 30HAX C
TSDKEJIOW JMCIUIa3uell HaMHU BBISIBIICHBI CIIEYIOIINE TIPO-
neccel: 1) HapyiieHue ypoBHs nutoauddepeHInpoBKu,
pa3sMHOKEHUE MEUCHHBIX 3H-TuMuIuHOM HU3KO Tudde-
PECHIMPOBAHHBIX KJIETOK, 2) 3HAUUTEIbHOE YMEHBIICHHUE,
MECTaMH IOJHOE MCYE3HOBEHHE OOKAaJOBUIHBIX KIIETOK,
CHIDKEHHE (DyHKIIMOHAJILHOW aKTUBHOCTH OITYXOJIEBBIX
KJICTOK B HAlpaBJICHUH OCIKOBOTO CHHTE3a, 3) YMCHBIIIC-
HUE U u3BpaiieHue akTuBHocTH ATd-a3pl. YkazaHHOE Be-
JICT K HAPYIICHUIO BCACBIBAIOIICH M CCKPETOOOpa3yromien
(hYHKIIUU SHTCPOIIUTOB.

Pesynbrarhl Hccae10BaHUH TOKA3bIBAIOT, YTO TYOYISIPHBIC
aJICHOMBI TOJICTOM KHUIIIKK HE SIBJISIFOTCS PAKOBBIMHU 00pa-
30BaHMSIMU, B HUX HE OOHAPYKMBACTCS MHBA3US KICTOK
CKBO3b 0a3albHyI0 MEMOpaHy, LEJIOCTHOCTh KOTOPOW
31ech coxpaneHa. OyiHako, Ha ()OHE aJICHOM yaaeTcs 00-
HAPY>KUTh MPU3HAKH 03JI0KAYCCTBIICHHSI C 00pa3oBaHHEM
HWHTpPadIUTEIHAIbHON Heorutasuu (puc.1B). Jlns uaTpas-
MUTETUATBHOTO paka XapaKTepHO U3MEHEHHE TKaHEBOU
HUHTErpanuu kinetok. OHU TEPSIOT MOJISIPHOE PacIIooxkKe-
HUE, CTAHOBSTCS anoOJSIPHBIMU. MEXIy TeM, CIelyeT OT-
METHTb, YTO (popMa OONBITMHCTBA KICTOK, HAXOAIIAXCS
B coctaBe audGepeHIUPOBAHHBIX CIICIHATU3UPBAHHBIX
TKaHeH, MOAUMHSIOMIUXCS BHYTPUTKAHEBBIM M MEXKKJIe-
TOYHBIM B3aUMOJICHCTBUSIM, MPEACTABISACTCS HAICKHBIM
MIPU3HAKOM, MTO3BOJISIOIIUM UX UACHTU(DUIIUPOBATE; (hopMa
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KJICTOK SIBJISICTCSL pe3y/ibTaTtoM IutonuddepeHmpoBk [5].
CrnienoBarenbHO, M3MeHeHne (GopMbI U MOJISPHOCTH KIIETOK
CBs3aHbl C HAPYIICHUEM BHYTPH- U MCKTKAHEBBIX B3aMO-
JICCTBUI U MOXKET CITY>KUTb OJIHUM U3 MIOKA3aTesIe ypoBHs
ux auddepeHuuanin. B uccrenyeMoM mMarepuaie KICTKA
TIPHHAMAIOT OKPYTTY0 hopmy (puc. 1B), sipa nepeMeraroTcest
B LICHTPAJILHYIO YaCTh LIUTOIIA3MbI, HEPE/IKO OCh sIpa pac-
ToJIaraeTcst napajuieNnbHo Oa3aibHONH MeMOpaHe; Hadmona-
FOTCS SIICPHBIN MOTUMOP(PH3M U MATOJOTUUCCKHE MHTO3BI,
31CCh K€ BBIBIIICTCS MHTCHCHBHOC BKJIFOUCHUC MCTKH Ha
JHK. C npyroii cTOpOHBI, B ATHX ke KJIeTKaxX crienuduyeckast
(yHKIMs BBIpayKeHa KpaifHe c11a0o, JIN00 BOBCE OTCYTCTBYET.
YKka3aHHbIC M3MCHEHUS al0T BOBMOXKHOCTh 4eTKO aude-
PECHIMPOBATH 30HBI MAJIMTHU3AIINN OT [[06pOKa'-IeCTBeHHI)IX
TOPaKEHUH CIIM3UCTOM TOJICTON KUIIIKH.

W3ydeHne cTpoMbl TyOYIISIPHBIX a/ICHOM TI0Ka3a1o, 4TO OHa
XapaKTepU3yeTcsl 3HAYUTENIbHON HEOIHOPOJAHOCTBIO KIle-
TOYHOI'0O COCTaBa, XO0Ts OCHOBHBIM KJICTOYHBIM 3JICMCHTOM
sBistorest pubpodnacter [3,13,15,20,21]. Ynerpactpyk-
Typa puOpOoOIACTOB PA3IUIACTCS MO CTEIICHH 3PETIOCTH U
(YHKIMOHATIBHOM aKTUBHOCTH. B ajieHOMax MpOUCXOIUT
KOJIMYECTBEHHOE TepepacipeieieHIe B3anMOCBI3aHHBIX
THIOB (PUOPOOIACTOB, 8 UMEHHO, YBEIINYMBACTCS KOJIMYEC-
TBO Maston((hepeHIIMPOBaHHBIX KIETOUHBIX (hopM (pHc.
2a). Hanuuve TUMUIUHOBOW METKM TIOATBEPKIAET MX
croco0OHOCTh K nponudepanuu. CiienoBarebHO, HOBOOO-
paszoBaHue HUOPOOIACTOB MPOUCKOIHT 3a CUCT CIIOCOOHBIX
K nposudepanuy KIeTOK U UX MPEIeCTBEHHUKOB.

Hapy1ienue npouecca co3peBaHust U CABUT COOTHOLICHUSI
(huOpOOIACTOB MO CTEIICHH 3PEIIOCTH B CTPOME U3yYaeMbIX
HOBOOOPA30BaHUI BEET K HAPYIICHUIO GUOpHILIOreHe3a.
MopdonoruyecKiM MOATBEPKEHUEM JAHHOTO TTOJIOKCHUS
ABJIACTCA HAJIMYUE B CTPOME aACHOM HEOAHOPOIHBIX,
TOHKHMX KOJUIAreHOBBIX (PUOPHILI, Cpeld KOTOPBIX BCTpe-
4aroTcsl rpyOble BOJOKHUCTBIE CTPYKTYphl. B cTpome
TYOYJISIPHBIX aJIeHOM OTMEYaeTCsl 3HauuTeIbHas JTUMQpO-
mIa3MoIMTapHas HHPUIbTpanus. Yucao TuMQponuTon
BO3pacTaeT M0 Mepe HapacTaHUsl CTEICHU IHCIIa3uM,
JIOCTHTrasi MaKCUMyMa B aJICHOMax C TSDKEJIOW CTENeHBIO
nucruiazud [3,9,13]. XapakTep IMMYHHOTO OTBETA B aie-
HOMaX TaK)Ke KOPPEIUPYyET CO CTENEHbIO AUcIuIa3uu. Tak, B
ydacTKax ¢ TS KeJIOH IncIia3ueii, HeCMOTpPs Ha 3HAUNUTENb-
HO BBIPOKCHHYIO TUM(OUIHYI0 MH(OUIBTPALMIO B 3THX
30Hax, MPOUCXOAAT KQUCCTBCHHBIC CABUT'U B MOIYIALIUAX
u Cy6HOHyJ'IHI_[I/ISIX HHM(bOHHTOB, a UMCHHO, YMCHBIIACTCA
COoOTHOIIeHHE B-TMM(OIMTOB U 11a3MOLIUTOB; P (EKTOPEI
KJIETOYHOI0O MMMYHUTETA NPCACTABJICHBI, B OCHOBHOM,
T-cyneccopamu (puc.20), KOTOpbIE OTBETCTBCHHBI 3a
TOPMO’KEHHE UMMYHHOTO OTBeTa. XapaKkTep KpoBOCHaOKe-
HUSL Ty6yHHpHI)IX aJICHOM 3aBUCHUT OT YPOBH JAUCIITIa3UU
[11,13,16,21]. B anenomax ¢ TsKEIOW CTETICHBIO JUCTLIA-
31H, 0COOCHHO, BOJIM3H JKEJIE3UCTBIX CTPYKTYP, HAOIrOIa-
€TCsl HEKOTOPOE YCHJICHUE BaCKYJIIPH3aLH, B OCHOBHOM,
3a CUET PACHIUPEHUS COCYIUCTHIX POCcBeTOB. Kanumisper
paclMpeHsbl U MEepenoIHeHbl KpOBb0. MecTaMu oTMeda-
I0TCs NIEPUBACKYJISIPHBIN OTEK U Iuiasmopparus. Hapsany
C BBIIIEONHUCAHHBIMU OCOOEHHOCTIIMU, HAOMIOAaeTCs KaK

Puc. 2. Cmpoma adenomer moacmotl Kuwiku: a) exnovenue 3H-mumuouna 6 nespenvie popmul pubpodracmos,
anekmpounas paouoasmoepaghus, X 6000, 6) T-cynpeccopel 6 cmpome adeHom moicmou KUK,
ummynoyumoxumuyeckas peakyus, X 240; 8) a0pa s3H0OmenuanvbHbix Kiemok Kanuiiapos,
meyennvle 3H-mumuounom, sanekmponnas paouoasmoepagpus, X1500
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niposnudeparys 3HI0TEIHATBHBIX KJIETOK, TaK M CITyIIHBa-
HUE DHJI0TEIHATBHON BBICTUIIKY B OTICIBHBIX COCYy/IaX, a
Tak)Ke pa3pacTaHue MEPUBACKYJISIPHON COEAMHUTEIbHOU
TKaHH ¢ 00pazoBaHHeM «My(hT», HEPEIKO - TUMbOUIHAS
MHQUIBTPAIMS C IPUMECHIO TUIA3MAaTHYECKUX KIIETOK M
KJIETOK TMCTHOIIUTApHOTO psija. B OTnenbHBIX ydacTkax
OTMeYaeTcs 3alycTeBaHe Cocy10B. Becbma nHTEHCHBHOE
HOBOOOpPAa30BaHUE KAMMIUIIPOB IPOUCXOJUT BOIM3HU HKe-
JIE3UCTBIX CTPYKTYP C PE3KOH Mposudepannei SmuTesus.
CreoBaTesbHO, YeM HHTEHCUBHEE IIPOMCXOANT rposude-
pauus SMUTENNsT U pa3pacTaHhe KeJIe3UCTBIX CTPYKTYD,
TeM OOJIbIIIe U3MEHEH XapaKTep COCYAUCTOro pucyHka. [1o
JIAaHHBIM DJIEKTPOHHOU Pa/In0aBTOrpaduu, B 4aCTH SHI0TE-
JIMOLIMTOB OOHAPYKUBACTCSl MHTCHCHBHOE BKITtoueHne 3H-
TUMHUAMHA (pUC.2.B), YTO MOATBEPKIAET UX CIIOCOOHOCTH
K nponudepanun. Kpome Toro, 3HI0TEIHATBHBIE KICTKH
B cOoCyJax aJieHOM MHTeHCHBHO cuHTe3upyroT PHK, Te.
00J1a1al0T BEICOKUM YPOBHEM OOMEHa, IPHYEM, yKa3aHHbIC
0COOEHHOCTH TeM OoJiee BBIPAKEHBI, YEM BBIIIE CTEICHb
JIICIUIA3UH B U3y4aeMbIX HOBOOOPA30BaHUSIX.

B nocnenHue roapl B TUTEpaType NOSBUINUCH CBEICHUS O
HaJIMYUH B TOJICTOM KHIIEYHHKE BHYTPUCIM3HUCTBIX HO-
BOOOpa30BaHMII — MUKPOAJEHOM, PaCIOIaraloliuxcsi Ha
Pa3IMYHOM PACCTOSHUU OT HEPBUYHOTO PAKOBOTO y3€NKa.
ITo MHeHMIO aBTOPOB [2,6,14], MUKPOAAEHOMBI XapaKTe-
PHU3YIOTCS ONPEACTICHHBIM YPOBHEM JIUCIUIA3UU U MOTYT
SIBJSITHCSI 3a4aTKaMu OylyluX Ooliee KPYIHBIX aIeHOM, B
MOCIIE/ICTBUH, JJake paka. Pe3yasraTsl KOMIUIEKCHBIX HC-
CJIeJIOBAaHUH TMO3BOJISAIOT 3aKIIOUUTH, YTO B MAPEHXUME U
CTPOME MUKPOAJICHOM MIPOUCXOAST 3HAYUTEIbHBIC CIBUTH,
CyTh KOTOPBIX OTpa)kaeT MPUHIHUIHATIBHOE CXOACTBO C
TaKOBBIMH B ajficHOMax. IloiydyeHHbIe TaHHBIC, B LIEJIOM,
MOKa3bIBAIOT, YTO B TyOYJISIPHBIX a/ICHOMaX ¥ MHKpOaJie-
HOMaxX MPOMCXOAST CXOXKHE OMOIOTHMYECKUE MPOIECCHI,
KOTOpBIE 11e7Iec000pa3Ho 0003HAUUTh KaK CTPYKTYpHO-
(YHKIMOHANBHYIO TEPECTPONKY, KOTOpas HaNpsIMYIO
3aBUCHUT OT CTENEHH JUCIIJIA3UU U AOCTUTaeT CBOETO
MaKCcMMyMa B ydyacTKaX C TsKeJIoM nucruiazeil. JlaHHbli
(baxT 1MO3BOJISIET OTHECTH K TPYIIIE PUCKA TAKHE TyOyJIsp-
HBIE aJICHOMBI, B KOTOPBIX Ha (DOHE TSDKENION UCIUIA3UH
Hepenko 00HAPYKUBAIOTCS YYACTKH 03JI0KaYECTBICHHS C
00pa3oBaHNEM HHTPAdIUTENAIBLHON Heor1azun. CunTaem,
YTO MHBA3UBHBIA POCT MAIMTHU3UPOBAHHBIX KJIETOK BO3MO-
KEH TOTJIa, KOTJIa B CTPOME Pa3BEPTHIBAIOTCS OJAronpHsTHhIE
JUIA OITyXOJIEBOM MPOTPECUH YCIIOBHUS, aKTUBU3UPYIOIINE
MUTPAIUI0 U POCT OMYXOJEBBIX MeMeHTOB. OCOOeHHO
3HAYMMBIM, Ha HaIll B3MVIAA, SIBISETCS OOHapy)KeHHE B He-
KOTOPBIX MUKPOAJEHOMAX Y4aCTKOB € TSKEIJION AUCILIA3UEH.
IlocnenHee nMeeT NPUHIMIHAIBHOE 3HAYCHUE B BUTY TOTO,
YTO IPH YAJICHUH a/ICHOM, a TAKOKe TPU MPOBEICHUH 1IaJsI-
IIUX ONepaIyii 1Mo TMOBOAY paka, U3 MUKPOAJICHOM BEChbMa
BO3MO)KHO Pa3BUTHE PELM/INBA KAK a€HOMAaTO3HOIO, TaK U
pakoBoro. Mukpoa/ieHOMbI CO 3HAYUTENBHOMN IUCIUIA3KEH,
XapakTepu3yrolirecs: ObICTPOTON POCTa, MOT'YT HHBHILIUHAPO-
BaTh pa3BUTHE paKa, MUHYS CTAMIO TOJIUIIA, YTO AAET IIOBOJ
paccmarpHBarh Takue ciydau Kak pak de novo.
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TakuM o6pa3zoM, CyMMHpPYsI CKa3aHHOE BBIIIE, MOXKHO
3aKJIFOUUTh, YTO NATOJOMMYECKUN IPOLECC B TOJICTOM
KHIIEYHUKE, UMEIOIINI OTHOIIEHHE K OHKOJIOTHH, TOJKEH
M3y4aThCsl B KOMIUIEKCE, a UMEHHO, Hapsay ¢ MapeHXUMOH,
HEOOXOIMMO aHATM3UPOBATh CTPYKTYPBI COSAMHUTEIBHOM
TKaHU (cTpoMa omyxounn). IIpoBeneHHOE Hcciae0BaHNE
BBISIBUIO 3HAYCHHE CTPOMAJIbHBIX CyOCTaHLMH B pas-
BUTHHM U POCTE HOBOOOpa3OBaHMIl, HAUMHASA C CaMBIX
PaHHUX W3MEHEHUH BIUIOTH O pa3BuTus paka. Mcexons
U3 U3JI0’KEHHOT0, BBICBEUMBAHUE POJIM MTAPEHXUMATO3HO-
CTPOMAJIbHOM KOPPENISALNHU B IPEAPAKOBBIX pa3pacTaHUAX
U y4acTKax MHTPa’IUTEINAJIbHOW HEOIUIA3UH, AOJKHO
MOJIHSTh HA HOBYIO CTYNEHb BOMPOCHI MPOQHUIAKTUKU H
JICUEHUS] OHKOIATOJIOTUU.
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SUMMARY

MORPHOLOGICAL CHARACTERISTIC DYS-
PLASTIC FEATURES ON COLONIC ADENOMAS

Gvamichava T., Machavariani T., Gachechiladze 1.,
Gogiashvili L.

1. Javakhishvili State University, A. N. Natishvili Institute
of Morphology, Thilisi, Georgia

Morphological changes of tubular adenomas with severe
dysplasia are charachterized by low level of cytodiffer-
entiation, epithelial cells intensive proliferation, detected
by 3H-Thymidine and markedly reduction of goblet cells.
Functional activity of tumor parenchyma decreases with
change in ATP-ase activity.

The quantity of young form fibroblasts is markedly increased
in adenomous stroma, which caused a disturbance of fibril-
logenesis. The local immunologic response was suppressed,
the activity of T-suppressors was increased. The morphology
of endotheliocytes and vascular network was changed.

It is concluded that, adenomas with severe dysplasia are
the risk factors for the carcinoma “in situ” development;
microadenomas and adenomas are the essence of a single
pathological process based on dysplastic changes. It is
suggested that colonic microadenomas, are the causes the
rudiments of forthcoming adenoma, and in some cases may
lead to malignization.
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Keywords: Colonic adenoma, colonic microadenoma,
dysplasia, morphology.

PE3IOME

MOP®OJIOTHYECKASI XAPAKTEPUCTUKA
JIACTIIACTUYECKHWX U3MEHEHUI B AZTEHO-
MAX TOJICTOI'O KHINIEYHHUKA

I'BamuuaBa T.A., MayaBapuauu T.I.,
l'ayeunnanze U.A., l'ornamBuiau JLE.

Tounucckuii eocyoapcmeennbili yHugepcumem um. H.
Lorcasaxuwsunu, Uncmumym mopghonoeuu um. A. H. Ha-
muweunu, Tounucu, I py3us

Moponornueckne u3MEHEHHUs B TyOYISIPHBIX a€HOMAxX
C TSDKEJION IMCIUIa3ueil NpPOSBISIIOTCS B HU3KOM YPOBHE
nuronudPpepeHIIPOBKY, HHTEHCHBHOM Pa3MHOKEHUHU
Me4eHHBIX 3H-TUMUAMHOM >NUTENNANbHBIX KIETOK,
3HAYNUTEIbHOM YMEHBIIEHUN M MECTAMM IOJIHOM H3-
YE3HOBEHUH OOKaJIOBHIHBIX KOJOHOIIMTOB, CHIKEHUH
(DyHKIMOHATBHON aKTUBHOCTH NTAPEHXMMATO3HBIX KIIETOK,
a TaKKe B U3MEHEHNH aKTUBHOCTH AT®d-a3bl.

B cTpome ameHOM NMPOMCXOANT YBEIHMUCHNE KOJIMYECTBA
ManoauddepeHIpoBaHHBIX PUOPOOIACTOB, YTO BENET
K HapyIICHHUIO TIpoIieccoB GuoOpmiutorere3a. OTMedaeTcs
TOPMOXXEHHE B CHCTEME MECTHOTO MMMYHHUTETA, yBEJIH-
YHUBaeTCs aKTHBHOCTH T-cympeccopoB. HabmromaroTcs
OTIpEJICTICHHBIC U3MECHEHHS B SHIOTEJINAIBHBIX KIETKAX
U XapaKTepe COCYUCTOro pucyHka. Takum oOpasom, azie-
HOMBI C TSDKEJIOW AMCIIIa3uell MOXKHO OTHECTH K IpyIIie
pHCKa, B KOTOPBIX yAaeTcs OOHAPYKUTh YIACTKH O3JI0KA-
YECTBIICHH C 00pPa30BaHUEM OUaroB HHTPASUTEINATIBHON
Heorasuy. Clie0BaTenbHO, MUKPOAIEHOMBI U a/IEHOMBI
MPEICTABIIAIOT COO0H CyTh OTHOTO IpOIECCa, B OCHOBE KO-
TOPOTO JIEXKAT JUCTIIIACTUYECKIE M3MEHEHUS. DTO JJAeT BO3-
MO>KHOCTb ITPEATIONOKHTH, YTO MUKPOAAEHOMBI B TOJICTOM
KUIIEYHHUKE SBIISAIOTCS HE TOJBKO «3auaTKaMm» OyIyInx
KPYIHBIX aJ€HOM, HO ¥ B PSIE CIIy9aeB, MAJIUTHU3ALIUH.
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BJIUAHUE CUMBACTATUHA HA PESUCTEHTHOCTD K HHCYJINHY
Y KPBIC C SKCIIEPUMEHTAJIBHBIM CAXAPHBIM JUABETOM

"Uckakosa C.C., "Kapmaxanosa .M., 'bekmyxambetos E.)K., 2JIBopauka M., 2JIpopauku I.

3anaono-Kazaxcmanckuii 2ocydapcmeenivlil meouyunckull ynusepcumem um. Mapama Ocnanosa,
Axmobe, Kasaxcman, *Meouyunckuil ynueepcumem um. Kapons Mapyunxoecxoeo, Iosnans, Horvuia

OnHo#t 13 Hanbosee 4acTo Ha3HAYaeMbIX MPH CaXapHOM
nuabete (CI) rpym rumoIMnuaeMIYecKiX MPenaparoB SB-
ssttotest cratubl. M3BectHo, uto CJ1 siBisieTcst He3aBUCHMBIM
PHICKOM Pa3BUTHS KApIHOBACKYILSIPHBIX 3a0omneBanuii [28]. B
Ppsizie KITMHIYECKUX MCCIICIOBAHMIA ITPOIEMOHCTPHPOBAHA BbI-
cokast 9(PEKTHBHOCTH CTATHHOB B CHIKCHUH KapANOBaCKy-
PSTHOTO PHCKa U CepIICIHO-COCYANCTHIX 3a0omeBanuii [5]. Tem
HE MEHee, B [OCIIe/IHee BpeMsi aKTHBHO 00CYK/1aeTCsl BOIPOC
0 BO3MOKHOM pucke pazButusi CJI npu mpuMeHeHn# craTu-
HOB [23,24]. OnHNM 13 BO3MOYKHBIX O0BSICHEHHI MEXaHNU3Ma
JI1abeTOreHHOTO JACHCTBHUSI CTAaTHHOB SIBIISIETCS ITOBBIILICHHE
MHCY/JIMHOPE3UCTEHTHOCTH B Iepr(eprIecKuX TKaHsX. Bbi-
JIBUHYTO MPEANOIOKEHHUE O TOM, YTO CTATHHBI MOTYT BIIMSITh
Ha METabOJII3M YITICBOJIOB, [IPH 3TOM CTEIICHb BITUSIHIS 3aBH-
CHT OT UX TU/IPO- 1 MO UIbHOCTH. JIMNO(UIIbHbIE CTaTHHBI
JIOCTATOYHO JIETKO IIPOHHUKAIOT B AKCTPANCYCHOUHbIC KIICTKH,
WHTHOUPYST CHHTE3 M30IPEHOM/IOB, CHIKAIOT CEKPEIHIO
MHCYITHA U YCHIMBAIOT HHCYITMHOPE3UCTEHTHOCTH [27,30].
CraTrHbl OKa3bIBAIOT TOPMO3SIILEE BIHSHUE HA MPOIECCHI
BHYTPHUKIICTOYHON WHCYJIMHOBOW CHIHAJIM3AIUN: MOABIISIS
AKCIIpeccHuro Tpancnoprepa rroko3s! (IJIKOT-4), mpusosst
K CHW)KCHHIO MHCYJIMH-3aBUCHMOTO TPAHCIIOPTA TIIFOKO3bI B
ki1eTKy. CTaTHHbI TAK)KE MOTYT CHIDKATh CEKPELIHIO MHCYIIHHA,
BO3/ICHCTBYs Ha B-KJIETKHU ITyTeM YTHETSHHSI IJIFOKO30CTHMY-
JIMPYEMOTO TIOBBIIICHHUSI [IUTOILIA3MATUYECKOTO KAJIbLIUS U
Ca?"-kananoB L-tuma [33].
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3HaunMbIM (pakTopom mporpeccupoBanusi CJI sBis-
I0TCA HapacTaromas JUCHYHKINS ¥ CHUKCHHE MAaCCHI
B-sanokpuHONMTOB. [lOKa3aHO HANMMYWE OTPHUIATEITHHON
B3aUMOCBSI3H MEXIY AUCHYHKIHEH B-KISTOK M BETUINHOMN
BapuabenpbHOCTH TuKeMuH [12,16]. OCHOBHBIM IMaTore-
HETHYECKUM MEXaHU3MOM IIPH 3TOM SIBJISICTCS aKTHBAIUS
okuciuTensHoro cTpecca (OC), KOTOPBIN yCHITHBAS Aol
TO3 -KJIETOK, IPUBOANT K UX AuchyHKunu [35].

Heo0xonrMo OTMETHTH 3HAUMMOCTBH TaKOTO ITOKA3aTels,
KaK CyTOYHBIC KOJNEeOaHWs TIIMKEMHHU - BapHaOeNbHOCTD
TIUKEMHUH B PAa3BUTHH COCYAUCTHIX ocnoxHeHuH CJI,
ABIAIOMIErocs (aKTOPOM, KOTOPBIM CHIIBHEE APYTUX U
HE3aBHCHMO OT APYTUX TMOBpexaaeT cocyasl [29]. Brl-
COKasl aMIUTUTy/a KoJeOaHui IMKeMHun Oojiee oracHa,
YeM TIOCTOSSHHO BBICOKHH ypPOBEHbB IIIFOKO3BI: ITOBBIIIAS
MIPOIYKIINIO CBOOOIHBIX PAMKAIOB B KIIETKaX YHIOTEIHS,
Bapra0eTbHOCTD IIMKEMUH IIPHBOIUT K CTOMKON AUC(HYHK-
IIUH YHAOTENNS, HApYIIEHHIO COCYANCTON TPOHUIIAEMOCTH,
0oJiee BBIpAXKEHHOM, YeM TIPU CTAOMIILHOM (XPOHUIECKOH )
runepriaukemMuu [9].

[Ipu sToM He n3ydeH >3PeKT CTAaTHHOB Ha Iepudepuiec-
KyI0 MHCYIHHOPE3UCTEHTHOCTh MpH Auabere Ha (GoHE
BapuabeIbHOCTH IIMKEMHH. B CBSI3U ¢ 3TUM, 11€J1bIO0 J1aH-
HOTO UCCJICIOBAHUSI SIBUJIACh OLICHKA BIMSHUS CYTOYHOM
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BapHaOeJIbHOCTH INIMKEMUH Y CUMBACTaTHHA HA MHCYJIMHO-
PE3UCTEHTHOCTb, CBA3aHHYIO C CyTOYHBIMH KOJICOaHHSIMU
IIMKEMUU MPH SKCIIEPUMEHTAIBHOM CaXapHOM Juadere.

Marepuaj U MeToAbl. DKCIIEPUMEHTH! MPOBOIMINCH Ha
57 kpricax-camiiax auHun Wistar ¢ ucxomHoi maccoit 200-
300 r (42 xpbIchl ¢ 1uabeToM U 15 310pOoBbIe KOHTPOJIBHBIC
KpbIcel). MccnenoBanue mpoBeIeHO MOCIe MOMyYeHHs Mo-
JIOKUTEIILHOTO PEUICHUsS! JIOKAJIbHOM 3TUYECKOM KOMHUCCUM
TIO MIPOBEJICHHUIO 3KCIIEPUMEHTOB Ha KUBOTHBIX (T. [I03HaHB,
[onbmra, Ne55/2013 ot 07.06.2013). Bee axcnepumeHTab-
HBIC MPOIIEAYpPhl IPOU3BEAEHBI B COOTBETCTBUH ¢ “EBpo-
MEeUCKOM KOHBEHITUEH M0 3aIIIUTe MO3BOHOYHBIX KUBOTHBIX,
UCTIONB3YEeMBIX I 3KCTIepUMEHTANBHbIX Hesneit” [11].

OKcnepuMeHTaIbHbIC KUBOTHBIE paclpe/esicHbl Ha Clie-
Jytomue rpynmsl: [ - Kpbicsl ¢ auadetoM Ha (oHe Bapua-
OenpHOCTH mIMKemuH (n=13), moayyaBIiMe CHMBACTaTHH
(Simvastatin Bluefish, Bluefish Pharmaceuticals, Sweden)
€XKEeJTHEBHO B J103¢ 20MI/KT, HHTparacTpajibHO B TCYCHUEC
8 neznenp; 11 — sxuBOTHBIE ¢ TMabeToM Ha OHE CYyTOUHBIX
KosiebaHuil MIMKEeMHH, notydasinue mianedo (n=15); 111
— KpBICHI ¢ AnadeToM, nomyyasime mianedo (n=14); IV -
KOHTPOJIbHASI TPYTIIIA - MHTAKTHBIE KPBICH! (N=15).

Mogens skcnepumenTanbuoro CJ[ BocnpousBoaunu
OJTHOKPATHOW BHYTPUOPIOUIMHHONW HHBEKLHEH CTpen-
to3zotoruHa - STZ (Sigma, CIIIA) B mo3e 30 Mr/kr Beca
YKMBOTHOTO. MHaynnpoBanue nuabera coueTany ¢ Mpu-
MEHEHUEM JIHETHI C MOBBIIIEHHBIM COJCPKAHNEM KHUPOB
(61%) B TeueHue 5 Henenb. YCTAHOBJIEHO, UTO Y KPBIC,
HaXOAAIINXCS Ha TUETE C BBICOKUM COZEP KaHUEM KHPOB
pa3BUBaeTCs PE3UCTEHTHOCTH K MHCYNUHY [13], a Hu3KHe
1036l STZ TONBKO HE3HAYNTENBHO HAPYHIAIOT P-KIECTKH.
DKcrepuMeHTaNbHas MOJIeNb T1abeTa, MHAYIIMPOBaHHAS
HU3KUMH 103aMu STZ B coueTaHnU ¢ BBICOKOKaTIOPUIHHOM
JIMETOM, Ha MAaTOT€HETUYECKOM YPOBHE COOTBETCTBYET Pa3-
BUTHIO 3200JICBaHuUs Y UesoBeka [34].

Hanuune chopmMupoBaBuIerocs 3KCHepUMEHTAIbHOTO
nuabeta, coorBeTcTByromero CJI 2 Tuma y 4enoBeka,
MOATBEPIKIATU C TIOMOIIBIO OIEHKH YPOBHS IMIOKO3BI 110
JAaHHBIM [TI0K030-TosiepanTHoro Tecta (I'TT) u BeiparkeH-
HOCTH KITMHUYECKOI KapTHUHBI MTaTOJIOTMYECKOT0 MpoIiecca.
IIpu I'TT miroko3y BBOAMIM HMHTparacTpaibHO B Jo3e 1
MI/KI' Beca )KHUBOTHOTO, YPOBHH IIMKEMHH ONPEEIIsIIN
HATOIIaK, 3aTeM 4epe3 | yac mocie Harpy3ku. Kputepun
BKJIFOUCHHSI )KUBOTHBIX B TPYMITBI AUA0ETUYECKUX KpPbIC:
YPOBEHb INIMKEMHUH HATOIIAK >7,0 MMOJIb/JI /W YPOBEHb
IJTFOKO3bI ITOCJIC HATPy3KH >7,8 MMOIIb/J1, HO He 6osee 11,1
MMOJIB/JI; OTCYTCTBHE BBIPAKCHHBIX KIIMHUYECKHX CHM-
nTomoB CJ1 | Tumna (mporpeccupyroliee CHUKEHHUE MacChl
TeJa, TUIIOANHAMMS, TIONUYPUS, TOTUIUTICHS).

Ha ¢done chopmupoasiierocst ruadera y )HUBOTHBIX | 1
I rpymnm cTUMyYAHPOBAIU CYyTOYHBIE KOJIEOaHUS TITUKEMHUH
B TEUCHHE 8 HEJelb, MPUMEHssT 00paTHBIH CyTOUHBIH

© GMN

UK C MoAa4el CTaHAapTHOTO KOpMa JBa pasa B JCHb B
Teuenne oxHoro vaca: ¢ 11.00 go 12.00 gacoB (mepBoe
kopmiienue) u ¢ 17.00 go 18.00 uacoB (BTOpoe KOpMIICHHUE).
IIpu CTUMYNTHPOBAHUM CYTOYHBIX KOJEOAHUN TITIOKO3BI
M3MEpEeHUE IIMKEMHH MPOBOJMIIN JIBa pa3a B HEACTIO B
cienyronue nepuoasl: 1) Haromak; 2) yepe3 1 yac mocne
MEPBOTO KOPMJICHUSL; 3) mepes; BTOPBIM KopMieHueM; 4)
yepe3 | gac mocie BTOporo KopMmieHus. B n1eHs usmepenus
TJIMKEMUHN BBIYUCIIATIN pasHUIY MEXKIY MUHHUMAJIbHBIM U
MaKCHMaJIbHBIM YpPOBHEM TIIOK03bl. CpejiHee 3Ha4eHUe
9THUX pa3HUILL ypOBHeﬁ TJIMKEMUU SBJISICTCA IIOKA3aTCIeM
CYTOYHBIX KOJICOaHUMN TITUKECMHUHU.

KpoBb a5 uccienoBanust Opaiiu 13 XBOCTOBOM BeHbI. 13-
MepeHUe IIMKeMUH POBOMIIH TiTFoKoMeTpoM Diagnostic
GoldStrip (Biatystok, Polska). Mucyaun mia3mer onpese-
s MetonoM MDA ¢ ucnone3oBanueM HadbopoB DRG
(Rat insulin ELISA, DRG Instruments GmbH, Germany).
[mukoremorno6un (HbA, ) - mokasarenb XpoHHYECKOH,
CTaOWIIbHOW THIEPITIMKEMHUH, aHAIM3UPOBAIN METOAOM
nummyHotypounumerpun (Cobas Integra 400/700/800),
cra"naptusuponanu B coorBerctBuu ¢ IFCC [32].

[lepudepuyeckas UHCYTMHOPE3UCTCHTHOCTh ObLIAa BbI-
pakeHa CHIBOPOTOYHBIM YPOBHEM MHCYJIMHA HATOIIAK KaK
HOMA-unzgexc (HOMA ), KOTOpBIH PacCUHUTHIBAIU 110
dhopmyne [19]:

HOMA , = [r1roko3a HaTommak (MMOJIb/J1) X HHCYJIMH Ha-
tomak (MKEn/min)]/22,5

,Z[J'lﬂ OMpeACJICHNA HAJINYNA U CTCIICHU BBIPAKCHHOCTU
MHCYJIMHOPE3UCTEHTHOCTHU TAKXKe MCIIOIB30BAJIH OIpe/ie-
JICHUEC OTHOUICHUSA TIIMKCMUHN HATOLIAK K COACPKAaHUIO
6a3aybHON KOHIIEHTPAIIMN MHCYIMHA (HATOIIAK) B CHIBO-
potke kpoBu [3,18]:

rAI0KO03a HaToImak (Mr/[JI) /MHCYJIHH HATOIIaK
(MxEn/mi).

Craructnieckyio 00pabOTKy IaHHBIX MPOBOJMIN C HC-
MOJIb30BaHUEM TaKeTa mporpammbl Statistica 8.0 (Stat-
Soft, Inc. CIITA). [lanubie npuBesieHs! B Buae mean + SD,
mediana, riie mean — cpeaHsis apudmernyeckast, SD — cran-
JapTHOE OTKJIOHEeHUE, mediana — Menuana. CTaTUCTUYCCKU
3HAYUMBIM cuuTanu paznuuue npu p<0,05. [nsa ananuza
3HAUUMOCTH HAOII0aeMbIX Pa3IHMYMi HCIOJIB30BAIH:
ANOVA (mpu HOpMalbHOM paclpeesieHIH), KPUTEepUit
Kpackenna-Yomnuca (nmpu HEeHOpMaJIbHOM pacmpesee-
HuM). J[714 BEISIBICHNS 3aBUCMOCTEH MEKIY U3ydaeMbIMU
rnapaMeTpaMu IIPOBOJUIN KOPPEISLMOHHBIM aHAIU3 C
UCIIOJIb30BaHNEM KOA(GHUIIMEHTA PAHTOBOH KOPPEISLUH
CrnupwmeHa (1).

Pe3yabTaThl M UX 00CyKIeHUs. Pe3ysIbTaThl, OTpaKaro-
A€ COCTOSTHUE METa0OJIMYEeCKOro cTaryca, Bapuabelb-
HOCTb IIMKEMUH U MHCYJIMHOPE3UCTEHTHOCTD Y YKUBOTHBIX
HCCIIEyEeMbIX 3KCTIEPUMEHTAIbHBIX TPYIIIL, TPEICTABICHBI
B Tabuie 1.

71



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

Ta6.7lul461 1. Pe3yﬂbmambz ucczzedoeanmz, NnoJIy4eHHvle npu OYeHKe 6JIUAHUS cuMeacmamuna
HA UHCYTUHOPE3UCMEHIMHOCMb, NPU IKCNEePUMEHMATITbHOM Cﬂ HA ¢0H€ eapua6eﬂbnocmu cnuKemuu

I rpynna II rpynna III rpynna IV rpynna
Ilokasares mean £SD, mediana
TH (Mwors/n) 6,54+0,75 6,77+£0,31* 6,82+0,75" 6,13+0,44
6,38 6,77 6,7 6,27
3,2+0,24 3,15+0,46 3,18+0,16 2,88+0,28
HbAIC (%) 3’3 3’2 3’2 2,85
BT (Mmonb/r) 1,75+0,34 " 5,26+1,0* 1,56+0,21# 0,94+0,15
1,67 5,22 1,58 0,94
0,77x0,2# 1,18+0,2" 0,98+0,32" 0,55+0,11
VIH (sr/) 0,72 1,12 1,02 0,57
5,33£1,3* 8,57+1,46" 7,114£2,19* 3,64+0,86
HOMA,, 5,44 8,16 7,94 3,85
+ +0,7" +2 37 +
I'H (mr/on)/ UH (MxEqn/min) 7’07 é’l# 4’44 (;’7 5’95 26,3 8’2; 32’4

*-p<0,05 no omuowenuro k Opyaum epynnam, ™ -p<0,05 no omuoutenuro K KOHMPOIIO,;
# - p<0,05 no cpasnenuio co Il epynnoti.
1 epynna — kpwvicel ¢ ouabemom Ha hone cymouHbIX KONeOAHULl 2IUKeMUl, NOIYYasuue CUMBACMAMUH,
11 epynna — kpwvicel ¢ duabemom Ha (hoHe CYMOYHBIX KOLeOAHUL eIUKeMUlU, noiyyasuiue niayeoo,
111 epynna — kpvicol ¢ duabemom, nonyuaguiue niayedo, IV epynna — konmponsHble Kpvicol (He duabemuueckiie).
I'H - 2nuxemust namowax (6 konye sxcnepumenma); HbA, - enuxoeemoznooun HbA, ;
BI'— cpeonsa cymounas sapuabenvnocms enuxemuu, MH - uncynun namowax,

HOMA,,— nokazamenv uncynunopesucmenmuocmu HOMA

- T'H(me/on)/MH(mxEO/mn) -

IR

nokasameib UHCYIUHOPEZUCMEHMHOCMU cTIUKEeMUS] HamomaK/uHcyﬂuH Hamouwiak

[Tpu cpaBHEHHMHU TOKa3aTeJel ITMKEMHH HATOLIAK BBI-
SIBJICHO CTaTUCTUYECKH 3HAYMMOE IOBBIIICHUE YPOBHS
TOIIAKOBOW TIIMKEMUH B TPYyNIax JHAOCTHYSCKHUX KPEIC,
monmy4asiux miare6o (11 u II1 rpymmer) mo oTHOIICHMTO K
KOHTpoJr0. [Ipu 3TOM HE 0TMEYaIO0Ch TOCTOBEPHBIX pa3-
JHYH YpOBHEH ITUKEMHHN HATOIIAK Y KPBIC KOHTPOJIBHOM
IV rpynms! 1 kpic ¢ 1uabetom Ha GoHe BapHaOeTbHOCTH
DIIMKEMHH, IOJTy4aBIIUX cuMBacTtatyH (I rpymma).

Cpasnenne 3nauennii HbA & Mexny Bcemu rpynmaMu
JKUBOTHBIX ITOKA3aJ10, YTO CYIIECTBYIOT PA3IHUMS MEKIY
4 yccremyeMbIMH TPYyNIIaMy, HO HE HICHTH()UIIPOBAHbI
TOYHBIC PA3JINIUs MEX/Y OTACIbHBIMHU TPYyTIaMH.

Baenenne cumBacTaTrHa anadeTHYECKUM KpbIcaM Ha (hoHe
CyTOYHBIX Kosiebanuit (I rpymnma) mpuBeso kK CTaTHUCTH-
geckd 3HagUMOMY (p<0,05) CHIKEHUIO TITMKEMHYECKHUX
9KCKYpPCUH MO CPAaBHEHHIO C TPYMNIOi AMa0ETHUECKUX
KpBIC Ha (pOHE MHIYIMPOBAHHBIX KOJICOAHUH IIMKEMHH,
nomyyasmmx rorarne6o (I rpymnma), Ho JaHHBIH NOKa3aTemb
OBUT TOCTOBEPHO BHIIIE YPOBHSI KOHTpOJISL. B To ke Bpemst
OTCYTCTBYIOT CTaTUCTHUECKHE PA3IMIHS BapHaOEIHbHOCTH
IIIMKEMAHU MEXTy Kpbicamu | rpymimsl ¢ qrabeTom Ha oHe
KoJIeOaHNH TIIMKEMHUH, TOJy4YaBIINMU CHMBAcCTaTHUH, U
nmuabernyeckumu kpbicamu 11 rpymnmer. KormenTparms
MHCYIMHA y TNa0ETHYECKHX KPBIC, IMOyYaBIINX CHMBAaCTaTHH
(Irpymma), 6p1ta mocToBepHO (p<0,05) HIDKE IO OTHOIIICHUIO
K MOKa3aTeJIsiM KPBIC C THa0eTOM 1 KOTeOaHMAMH TITMKEMHH,
nomy4aBimx mrarne6o (I rpyrma).
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IIpu cpaBuenun noxazarenss HOMA-unnekca B 3kcine-
PUMEHTAIBHBIX TPYIIAX BBIIBICHO, YTO CHMBACTaTHH
TIPUBOANT K CTATUCTHYECKH 3HAUMMOMY CHIDKCHHUIO HHCY-
JMHOPE3UCTEHTHOCTH 110 OTHOIICHMIO K INabeTHIecKnM
kpeicaM, omydasmuMm 1utare6o (11 u I rpynmsr), omHako
MapaJIeTbHO € 3TUM, AAHHBIM WHAEKC OBUT JOCTOBEPHO
BBIIIIE YPOBHS KOHTPOJISL.

CraTucTHYeCKHUI aHAJIN3 Pe3YJIBTAaTOB JIPYTOro MOKa3aTesst
WHCYJTMHOPE3UCTCHTHOCTH — OTHOILICHUS IIFOKO3bI HATO-
mak K nucynuny Haromak (F'H  /MH_ . ) nokasa,
YTO BBEJICHHE CUMBACTATHHA IPUBOAMT K JOCTOBEPHO-
My MOBBIIICHUIO JAHHOTO [TOKA3aTels [0 CPABHEHHIO C
IMabeTHYeCKUMU KphicaMH Ha (OHE BapHaOeIbHOCTH
rmKeMun, noxydaBmux mianedo (I rpymnma), mpu
9TOM CTAaTHCTHYECKUX PA3IUYUI ¢ TPYNIONH KOHTPOJIS
HE BBISBIICHO.

AHann3 NHAECKCOB BapnabEIbHOCTH INTIUKEMUHN U UHCY-
JUHOPE3NCTEHTHOCTHU cpenn nquadberndeckux rpym (1,
II u I1I) BBIABHI, YTO TPYMIA KHUBOTHBIX, TIOTyYaBIIAX
cuMBactaTtuH (I) MMena cTaTHCTHYECKN 3HAYMMBIE OTIIU-
YH 110 TIOKa3aTelsiM BapradeIbHOCTH InKeMuH (puc. 1),
KOHIICHTPAIMHU MHCYJIMHA HATOMAK (PUC. 2) M OTHOIICHUIO
TOIIAKOBOW TIMKEMHH K WHCYJIMHY HaTtomak (puc. 3) mo
CPAaBHEHHMIO C TPYNIION KPBIC C MHIyIIHPOBAHHBIMH HKC-
KypCUsMH TAuKeMuu, noimydasmmux turanebo (I1); a mo
HOMA-uHzekcy — Mo OTHOLIEHHUIO KO BCEM Ipymnam
JKUBOTHBIX ¢ auabetom (puc. 4).
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Koppensiunonnstit ananu3 CrimpMeHa o3BOJINIT BBISIBUTD
JIOCTOBEPHYIO ITOJIOKUTEIBHYIO CBS3b MEXIY CyTOUHOMN
BapuabenbHocThio nkemun ¥ HOMA | B rpynmax c akc-
nepuMeHTaIbHBIM Tnadberom (1=0,36, n=42), neMoHCcTpH-
PYIOLIYIO, 4TO 4eM Oojblie BapuaOeIbHOCTh IIMKEMUH,
TEM BBIIIE HHCYJIMHOPE3UCTEHTHOCTH (pucC. 5).
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Puc. 5. Bzaumocesnze cymounoti éapuabenvHocmu aniukemuu
c nokasamenem HOMA,, y ouabemuueckux Kpwic: 2pynnot
L Tulll (r=0,36, n=42)

Oo6muenpusHaHHo, 4To B arorenese C/I 2 Tuna ocHOBHAs
POJIb MPUHAMIECKUT UHCYIMHOPE3UCTEHTHOCTH, OHOMY
U3 CYHIECTBEHHBIX (PAKTOPOB, YXYIIIAIOMIUX IIPOTHO3EI
3a00JIeBaHMsl, CBSA3aHHBIX C COCYJHCTBIMH OCJIOXHEHHS-
Mmu [1]. B nocnennee BpeMs HaKaIlUIMBAIOTCS JAHHBIE O
BapualebHOCTH DIMKEMHH KaK 3HAYMMOTO TPEIUKTOpa
COCYIIMCTBIX OciokHeHui auadera [31,20], He3aBucuMoro
(hakTOpa pHCKa pa3BUTHSI COCYJHMCTBIX OCIOKHEHUH [8].
Kpome Toro, mepenajbsl NOCTIpPaHAHAIBHON ITTUKEMUU
MOTYT IIPUBECTH K IaIbHENIIEMY CHUKEHHIO TyBCTBUTEIb-
HOCTH K MHCYIMHY. B mccnenoBannm Z. Zhang u coasrT.
[35] mponemMOHCTpUPOBAHO, YTO KOJEOAHUS TIIUKEMUHU
BBI3BIBAIOT JIOCTOBEPHO 0OoJiee BBIPaKEHHOE, YeM IpH
CTaOWIIBHOM TUIEPIIIMKEMUH, MTOBBIIICHUE aKTHBHOCTH
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KCaHTHH-OKCH/1a3bl, HHTUOMPOBAHUE SKCIIPECCUH IUKIIMHA
D1 ¥ UMKJIMH3aBUCHMBIX KWHA3, CIIOCOOCTBYSI aKTUBALIUH
OC u cHWKeHHIO Tposudepannun B-3HI0KPUHOLUTOB.
[TokazaHo, 4yTO BapHaOENbHOCTh MIMKEMHH CHIBHO KOp-
penpyeT ¢ NOCTIpaHAuANbHON qucdyHKIMeH B-KieTok
y 6onbHbIX ¢ C/12, npuHUMAIOIINX NepopajbHbIE TUIO-
mIMKeMudeckue npemnaparsl [15]. OTpunarenbHas koppe-
JISIIMSL MEXKTy BapruaOeslbHOCTBIO IIMKEMUHU M CEKpelen
HMHCYIHHA TPOSBIAETCS B TOM, YTO CHH)KCHHE MacChl
B-KJI€TOK MPUBOAUT K yXYALICHUIO HHCYJIMHOBOTO OTBETA,
YTO, B CBOIO OUepe/lb, CIOCOOCTBYET HApACTaHUIO TTHKOB
BapuabebHOCTH TIIMKEMHUH, 3aMbIKast «ITIOPOYHBIN KPYT».
Hamme nccrnenoBanue moATBEep:kKIaeT BBIIMIECKA3aHHOE: Y
KpbIC ¢ AuabeToM Ha Gone BapuadensHocTH ritnkeMud (11
rpyTIa) yCTaHOBJIEHO JI0CTOBEpHOE NoBbilieHne HOMA
o oTHOIeHHIO K KoHTpomo (IV rpynma); mo npyromy
MTOKAa3aTeNlI0 HHCYIMHOPE3UCTEHTHOCTH - OTHOIICHUIO
IIMKEMUH HATOIIAK K MHCYTMHEMHH HATOILAK, BBIIBICHO
CHIYKEHHE YyBCTBUTEIBHOCTH K MHCYIIUHY ITPU CPAaBHEHUH
9THX K€ TPYIIIL.

B HacTos1ee BpeMst HEOTbEMIMMBIM KOMITOHEHTOM THIIO-
munuaemuyeckoit repanuu CJ/I sSBAAIOTCS cTaTUHBI [22].
C npyroii CTOPOHBI, HENb3d HE OTMETHTh O BO3MOXKHOM
pucke passutusi CJl Ha GoHe cTaTHHOTEpaInyy, BbISBICH-
HOM B rnocnenHee Bpems [21,25]. B HacTosmee BpeMs He
CYIIECTBYET €IMHOTO MHEHHUSI OTHOCHTEIFHO MEXaHH3MOB
JTnabeTOreHHOTo JeWCTBUS CTaTHHOB. Pe3ynbrarsl nccie-
JIOBaHUI O BIMSHUM CTaTHMHOB Ha META0O0JIM3M TIIFOKO3bI
U MHCYJIMHOPE3UCTEHTHOCTh MPOTUBOPEUNBBL. CTaTHHBI
CIIOCOOCTBYIOT HAPYILECHUIO 3aXBaTa INIIOKO3BI U CEKPELUH
nHCynuHa. TopMmo3siee BIMSAHUE CTAaTMHOB Ha MPOIECCHI
BHYTPHKJICTOUHON MHCYTMHOBOM CUTHATIM3AINH MPUBOUT K
YMEHBIIICHUIO UHCYJIMH-3aBUCUMOT0 TIOTPEOJICHHUS TITFOKO3bI,
CHIKEHHIO YyBCTBUTEIIBHOCTH K HHCYJIMHY U CIIOCOOCTBYET
Pa3BUTHIO HApYIICHUH TOJIEPAHTHOCTH K ITroko3e [ 10].

B skcrniepumMenTanbHOM rccieqoBannu J. Zhou u coast. [36]
MpU M3YYCHUH MEXaHMU3Ma IMOABJICHHS CUMBACTATHHOM
CEKpELH UHCYJINHA B OCTPOBKOBBIX -KJIETKaX MOKa3aHo,
YTO CHMBACTATHH 3HAYMTENILHO MOBBIMIAET IKCIIPECCUIO
cyobenunui AT®-3aBUCHMBIX KaJIMEBBIX KaHaioB Kir6.2
u Onokupyet Ca’*-kanansl L-Tuma B B-3HIOKPHHOIUTAX,
MPUBOJIS K CHIDKCHUIO CEKPELUU MHCYJIMHA. Hruoupys
CHHTE3 XOJIECTEPUHA, CTATHHBI MOBBIIIAIOT YKCIIPECCHIO
peuenTopoB JUIONPOTEU1I0B HU3KoH miotHocTH (JIHIT),
YTO MPUBOAUT K 3aXBaTy M HAKOIJICHHUIO B KJIETKE XOJIe-
crepuna JIHII, nHunpuanuyu BOCHAJIMTENBHOIO KacKanaa,
HapylIeHHIO (PYHKIIMOHAIBLHOM U CTPYKTYPHOH 1I€IOCTHO-
CTH B-KJIETOK M, COOTBETCTBEHHO, K YTHETEHHIO CEKPELIUH
uHcynuHa [26].

Takue mporecchl Kak akTUBAIUs 1IENH BOCHAIUTEIbHBIX
peaKkuuii, OKMUCICHNUE U alloNTO3, UHAYLIUPOBAHHBIE TOBbI-
meHHbIM coaepskanuem JIHII, moctynaromero u3 miasmsl,
MOTYT y4acTBOBaTh B Pa3BUTHH JuadeTa y OOJIbHBIX, MO-
JIy4aroluuX CTaTUHbI.

74

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

OpHako Mo pe3yiapTaTaM JaHHOTO HCCIIEIOBAaHUS MOXK-
HO KOHCTaTHUPOBATh, YTO y JUAOETUYECKHX YXHUBOTHBIX
BBEJICHHE CHMBACTaTUHA Ha ()OHE CYyTOUHBIX KOJeOaHWit
IJIMKEMHHU IIPUBOAMT K IOCTOBEPHOMY CHUXKEHUIO HHIECKCA
uHcynuHopesucteHTHocTH HOMA, yiydIiieHuio 4yBCTBHU-
TENBHOCTH K MHCYIUHY (ToBbienue orHomeHus ['H/1H)
U CHIM)KEHUIO BapHaOeTbHOCTH INIUKEMUH 110 OTHOILICHHUIO
K Tpynne AuabeTHYecKuX KPbIC C MHIYIHMPOBAHHBIMU
KoJIeOaHUSIMHU TIIMKEMHH, TT0JTy4aBIIMMU I11ane0o. Pesto-
MUPYsI, CTATHHBI MOTYT OBITh MOJIE3HBIMU B YIYYIICHUH
qyBCTBUTEIBHOCTH K HHCYIUHY IIPH CyTOYHBIX KOIEOAHHUSIX
ruKeMuu. Bo3mMoXHO, IOJyYeHHBbIE B pe3yibTaTe uccie-
JIOBaHUs JIaHHbIE CBSI3aHbl C IPOTUBOBOCIAIUTEIbHBIM
JIEICTBUEM CTATUHOB.

YcTaHOBIIEHO, UTO CTaTHHBI CHHKAIOT MHTCHCHBHOCTH
BOCIIAJIUTEIBHOTO MTpOIecca B COCYIUCTON CTEHKE, YIIyd-
matot (yHKuuio sHpotenus [6,14,18]. YuuTsiBas, 4ro
MPOBOCIAINUTENbHBIE TUTOKUHBI TECHO CBSI3aHBI C pa3-
BUTHEM HHCYITUHOPE3UCTEHTHOCTH [4,7], CTaTUHBI 32 CUET
MPOTHBOBOCTIAIUTENHHOTO A hexTa MOTyT yIrydIarh 4yB-
CTBUTENILHOCTh K MHCYJIMHY. BocnamurensHblil nporecc
u OC, SBISISICH 3BEHBSIMH TTATOTCHE3a JIFOOOM TaTOJIOTHH,
B3aUMOCBSI3aHbl U MOTYT MHJIyLIUPOBATh JPYTY Apyra Io
NPUHIUITY «IIOPOYHOTO Kpyra»: CBOOOJHBIE PaHKaJIbI
SIBIISIIOTCST HE TOJBKO TPOJYKTOM aKTUBHOCTH KIIETOK
UMMYHHOW CHCTEMBI, HO U UX aKTHBAaTOPOM C YCHIICHUEM
CEeKpEIMU TPOBOCTAIUTEIbHBIX IIUTOKUHOB, XEMOKHHOB
M MOJICKYJ aJre3uu; B TO )K€ BpEeMsl, IIUTOKUHBI SIBJIsI-
I0TCS CTUMYJISITOPAaMH UMMYHHBIX KJICTOK M ITPOIYKIUH
UMU paJuKaioB kucioposa [2]. CiaenoBareabHO, MOXKHO
HPEIIONOKHUTh, YTO IIPOTHBOBOCIIAJIUTENILHOE JICHCTBHIE
CTaTMHOB CIIOCOOHO 3aIIMTHUTh OT MOBPEKJAIOIIETO
3¢ dekTa OKUCIUTEIBLHOTO CTPECca, HHIYIHMPOBAHHOTO
[IMKEMUYECKUMH YKCKYPCHSIMHU.

Taxkum oOpa3om, MoydyeHHbIE HAMU PE3YJIbTaThl CBHUJIE-
TEJILCTBYIOT O TOM, YTO MOBBINICHHAS MHCYJTHHOPE3UCTEHT-
HOCTb y KPBIC C TMa0ETOM CBsI3aHa C BBIPAKEHHOH CyTOU-
HOW BapHabeIbHOCTHIO IIHKEeMHUH. BBeneHue cumBacra-
THHA TIPUBEJIO K CHUKEHHUIO PE3UCTEHTHOCTH K MHCYIIHHY,
CBSI3aHHYIO C CyTOYHBIMH KOJICOAHUSMH TNTUKEMHHU Y KPBIC
C 3KCIIEPUMEHTAIBHBIM CaXapHBIM THA0CTOM.
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SUMMARY

SIMVASTATIN’S EFFECT ON INSULIN RESISTANCE IN RATS WITH DIABETES MELLITUS

Iskakova S., '”Zharmakhanova G.,
Bekmukhambetov Y., 2Dworacka M., 2Dworacki G.

"West Kazakhstan State Medical University, Aktobe, Kazakhstan,
’Poznan University of Medical Sciences, Poznan, Poland

The aim of this experimental study was to estimate the ef-
fect of Simvastatin on glycemic variability-related insulin
resistance in the course of diabetes mellitus (DM) in rats.

Fifty seven male Wistar rats were divided into four groups:
I — rats with diabetes mellitus and glycemic variability
treated with Simvastatin (20 mg/kg body weight, intra-
gastral during 8 weeks); II — placebo-treated rats with DM
and glycemic variability; III — placebo treated rats with
DM and IV — nondiabetic control rats. DM was induced
by feeding rats with high-fat diet (61%) during five weeks
and low-dose of Streptozotocin (30 mg/kg, intraperitone-
ally). Daily glucose excursions were stimulated by feeding

animals twice a day. We measured fasting blood glucose,
glycated hemoglobin (HbA ), insulin and HOMA , was
calculated.

Higher insulin resistance in diabetic rats is related to greater
daily glycemic variability. In our study was installed significant
increasing HOMA  in diabetics rats with glycemic excursions
comparison with the control. Our results showed that the sim-
vastatin-treatment decreases the indices glycemic variability
and HOMA in diabetic rats with glycemic excursions.

Keywords: diabetes mellitus, Simvastatin, glycemic vari-
ability, Insulin resistance.

PE3IOME

BJIMSIHUE CUMBACTATHHA HA PEBUCTEHTHOCTDH K UHCYJIMHY
Y KPBIC C SKCHEPUMEHTAJIbBHBIM CAXAPHBIM IUABETOM

"MckakoBa C.C., '’Kapmaxanosa I.M.,
'Bexkmyxamberon E. K., 2JIBopanka M., 2JIpopauku I.

3anaono-Kazaxcmanckuii 20cydapemeenulii meouyunckuil ynugepcumem um. Mapama Ocnanosa,
Axmobe, Kasaxcman, *Meouyunckuii ynueepcumem um. Kapons Mapyunroeckoeo, Iosnans, Horvua

Lenb uccrenoBanus - U3y4eHHe BIUSHUS CUMBacTaTHHA
Ha MHCYJIMHOPE3UCTEHTHOCTh TPH 3KCIEPUMEHTAILHOM
caxapHoMm quabeTre Ha (pOHE CYTOUHBIX KOleOaHWi - Ba-
pHa0eIbHOCTH ITIMKEMHH.

HccnenoBanue nposeneHo Ha 57 KpbIcax-camuax JUHUU
Wistar, pazgenennsix Ha 4 rpynnsl: | rpynma — 13 kpsic
¢ caxapabsiM auaberom (CJ]) Ha ¢oHe BaprabEIbHOCTH
IJIMKEMHH, KOTOPBIM BBOIMIIM CHMBAacTaTvH (B 03¢ 20 mr/
KT, MHTPAracTpaibHO, &KSTHEBHO B TeUeHHe 8 Hememb), 11
rpymma — 15 kpeic ¢ CII Ha ¢oHe KoineOaHUi TIIMKEMHH,
nomy4aBimx miane6o, 11 rpynma - 14 kpeic ¢ C/1, momyqas-
mmx wane6o u [V (koHTponbHAs) rpymnma — 15 MHTaKTHBIX
*HUBOTHBIX. Mozens CJI HHIyIIHpOBaIM OXHOKPATHOH BHY-
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TPUOPIOIIMHHON HHBEKIIUEH CTPENTO30TOIHMHA B 103¢ 30 Mr/
KI' B COYCTAHUH C JIUETOM C BHICOKUM COJICPKAHHUEM JKHPOB
(61%) B Teuenue 5 Henenb. CyTouHbIE KOIEOAHNS TIIMKEMUAT
CTUMYITPOBAIIH Jladeii CTaHIAPTHOTO KOpMa /1B pasa B JICHb
B TEUEHHUE OJJHOTO Yaca.

[ToBrIMIeHHas PE3UCTEHTHOCTD K HHCYIHHY Y KpbIc ¢ CJ]
CBsSI3aHA C BBIP@KEHHON CYTOYHOH BapuaOeIbHOCTHIO
TIMKEMUH. BBISBICHBI 0COOCHHOCTH BIHSIHHAS CHMBACTa-
THHA HA MHCYIMHOPE3UCTEHTHOCTH Y KpbIc ¢ C/] Ha done
CYTOYHBIX KOJI€OaHWH ITMKeMHUH. 3aUKCHUPOBAHO CTaTH-
CTHYECKH 3HAYNMOE CHIDKCHNE HHCYITNHOPE3UCTCHTHOCTH
B rpye kpbic ¢ C/1 Ha oHe BapuabesbHOCTH IIMKEMUH,
MOTYYaBIINX CHMBACTaTHH.
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PREDICTION OF SOIL AND GROUND WATER CONTAMINATION WITH FUNGICIDES
OF DIFFERENT CLASSES ACCORDING TO SOIL AND CLIMATE CONDITIONS IN UKRAIN
AND OTHER EUROPEAN COUNTRIES

Vavrinevych O., Antonenko A., Omelchuk S., Korshun M., Bardov V.

Hygiene and Ecology Institute; O.0. Bogomolets National medical university, Kyiv, Ukraine

The intensive application of pesticides for crops protec-
tion may lead to their falling into the soil and accumula-
tion, since soil is the main depot of pesticides in terres-
trial ecosystems [6,16]. Due to the fact that the soil self-
cleaning occurs very slow, compared to atmospheric air
and water, toxic substances may accumulate, which can
lead to gradual changes in the chemical composition of
the soil. Ability of pesticides accumulate in the soil may
lead to contamination of the environment and adverse
environmental effects. Pesticides, submitted in the soil,
can be absorbed by its components and form the chemical
composition of food of plant, animal origin, and the abil-
ity to migrate through the soil profile creates the risk of
groundwater contamination that requires constant moni-
toring and control [10,15].

Among fungicides assortment that are used for crops pro-
tection mixed fungicides based on chemical compounds
of known classes — triazoles, strobilurines, ethylene-bis-

© GMN

dithiocarbamate, in combination with compounds for new
chemical classes — anilides, anilidepyrimidines, pyrazole-
carboxamides and others constitute large proportion. Ap-
plication of new pesticides requires detailed studying not
only of their toxicological characteristics, but also features
of behavior in the environment, considering their physical
and chemical properties that will allow predicting risk of
environmental objects pollution [14].

Given the above, the purpose of our study was prediction
of dangerousness of soil contamination with fungicides of
different chemical classes in soil and climatic conditions
of Ukraine and other European countries and hygienic as-
sessment of their harmful effects on human health pos-
sibilities.

Experimental procedure (materials and methods)
For the study, we have selected the most widely used
chemical fungicides of following chemical classes:
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- triazoles (penconazole, difenoconazole, tebconazole);

- strobilurines (pyraclostrobin, trifloxystrobin, azoxystrobin);

- ethylene-bis-dithiocarbamate (metiram, mancozeb);

- cyanopyrrole (fludioxonil);

- anilides (benalaxyl-M, boscalid);

- anilidepyrimidines (cyprodinil, valifenale, pyrimethanil);

- pyrazolecarboxamides (fluxapyroxad, penthiopyrad,
isopyrazam). Basic physical and chemical properties the
test substances are given in Table 1.

Field hygienic experiments to study the dynamics of active
ingredients (a.i.) of pesticides residual amounts in soil, air,
green mass of plants and the fruits in the application of fungi-

cides of different classes of rod, fan and portable processing
in conditions of different climatic zones of Ukraine: Polissia
(Kiev region), Forest-steppe (Vinnitsa, Kiev, Poltava region)
and Steppe (Odessa, Kherson region, Crimea) [1-5,8] were
previously held according to [7].

According to the literature data [17] field experiments on
the study of behavior the test substances carried in soil
and climatic conditions of the North (Denmark, Sweden),
Western (UK, Germany, France, Austria), South (Italy,
Portugal) and Eastern Europe (Hungary). Characteristics
of soil and climatic conditions of these regions are given
in Table 2.

Table 2. Characteristics of main types of soil and climatic conditions of Europe regions [13,19]

Region .. . Main characteristics f soil
Coun- Main climatic .
of tr conditions Type ofsoil | Humus H | Mechanical iti
Europe y content, % p echanical composition
Denmark I - temperate; 4-8 3.0+ | edium loamy and heavy cla
E 2 - to 800 mm brown forest 6,5 Y YW
= 1 - temperate, 4.0- rocky, with a predominance
> Sweden subarctic; podzolic 1-2 4’ 5 of sand and crushed stone
2 - 460-710 mm ’ fractions
Great 1 - temperate; 5,0- .
Britain 7 - 600-3000 mm brown forest 4-8 6.5 medium loamy and heavy clay
1 - temperate, sod-
France mediterranean; 5-7 ~7,0 expressed granular structure
£ calcareous
g 2 - 580 mm
8 j S
= . I - temperate, alluvial (river siltated loams and rich
Austria continental; 11 3-6 <6,0 . .
valleys) in minerals
2 - 580 mm
1 - temperate; . i 4,0- with a predominance of sand
Germany 2 - 600-700 mm acid podzolic 1-2 4.5 and crushed stone fractions
5,0-
1 - mainly brown forest 4-8 6.5 clay
Italy mediterranean; - T =
£ 2-195-1000 mm alluvial 10 10 <50 poor in minerals, mainty
= siltated
= . - . .
2 . sandy acidic < <40 with a strong predf)mmance
Portugal 1 - subtropical; of sand fractions
881 2.400-3000 mm |  mountain 4.,0- .
. 1-2 rich in minerals
podzolic 4,5
5,0- .
4-8 6.5 medium loamy and heavy clay
brown forest 7 ’O—
1 - temperate; brown 1,-4,5 ; medium loamy
Hungary . 7,5
2 - to 1000 mm podzolic - -
black 12 4,0- with predominance
= 4.5 of sand fractions
2 4-7 ~7,0 granular, lumping structure
< .
a] 5-15 ~7,0 granular, lumping structure
1 - temperate- black 3 >7,0 granular structure
. continental; brown 472- .
Ukraine 2-100-1600 mm; | sod-podzolic 1,5 5,2 base - sandy horizon
3 - snowy winters gray forest 4.0-
3-8 6’ 0 heavy clay

notes: 1 - type of climate; 2 - annual amount of precipitations, * - soil typical only for Germany (among above mentioned countries)
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In the study of the behavior of the tested pesticides in
Ukrainian agrocenosis objects mathematical modeling
method that provides the calculated reproduction of pro-
cess of pesticides destruction according to actual data, al-
lowing to predict its persistence was used to calculate half
life periods (DT, ) of substances in the soil.

Two approaches were used for classification of sub-
stances by stability and migration ability in soil. Ukrai-
nian classification of pesticides by the degree of hazard
SSanRN 8.8.1.002-98 [9], according to which results of
own researches have been evaluated includes 4 classes
of substances by stability in soil: 1 — highly persistent
(with DT, more than 120 days), 2 — 31-60 days (per-
sistent), 3 — moderately persistent (11-30 days), 4 — low
persistent (less than 11 days). International IUPAC and
SSLRC classifications [11,18] were used to assess of
the literature data about the stability and mobility of
substances in the soil. The first includes three classes:
1 — highly persistent (with DT,, more than 100 days),
2 — moderately persistent (30-100 days) 3 — low per-
sistent (less than 30 days). In the second for migration
capacity (value of K ) all substances are divided into
5 classes: very mobile (K __ less than 15 ml/g), mobile
(15-74 ml/g), moderately mobile (75-499 ml/g), slight-
ly mobile (500-4000 ml/g), non-mobile (more than
4000 ml/g).

Results and their discussion. Statistical analysis of
results, derived from the soil and climatic conditions
of Ukraine, showed that the DT, of the test substances
of one class were not significantly different, making
it possible to calculate average half-life period for the
class and showed that the peculiarities of the chemical
structure and physical and chemical properties of one
class substances do not affect the rate of metabolism.
An exception is anilidepyrimidine valifenal, which de-
composes significantly faster in soil and climatic con-
ditions of Ukraine and other European countries. This
difference may be due to its chemical structure feature
(longer chain of molecule, the presence of chlorine and
5 oxygen atoms).

Results of field researches, conducted in different soil and
climatic zones of Ukraine and mathematical modeling
method showed that fungicides of triazole class decompose
in soil with DT, 31,6+0,6 days, strobilurines — 11,5+0,6
days, ethylene-bis-dithiocarbamate — 7,33+0,2 days, cy-
anopyrroles — 14,1+0,4 days, anilides — 11,7+1,2 days,
anilidepyrimidines — 10,7+0,8 days, pyrazolecarboxamides
—12,1+0,4 days (Table 3).

Fungicides of triazole class turned out the most stable

in agrocenosis objects. The difference of triazoles DT
in soil values is significant by Student’s t-criterion
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(p<0,05) in comparison with persistence of other classes
of fungicide.

Thus, according to SSanRN 8.8.1.002-98 [9] fungicides
of triazoles class by persistence in soil and climatic condi-
tions of Ukraine may be attributed to persistent (2 hazard
class, hazardous compounds), strobilurines, cyanopyrroles,
anilides, pyrazolecarboxamides — to moderately persistent
(3 class, moderately hazardous compounds), ethylene-bis-
dithiocarbamate and anilidepyrimidines —to low persistent
(4 class, low hazardous).

Comparing results on the stability of the test substances
in soil and climatic conditions of Ukraine and other Eu-
ropean countries, we used two criteria of significance of
differences: quantitative and qualitative. In the first case
was considered difference significant if the value of DT,
was more than 2 times because limits on pesticide hazard
classes according stability in soil differ in 2-3 times. In
the second — the difference evaluated as significant if the
substances fall into different classes of hazard (the hazard
class 3 according IUPAC classification responsible 3-4
class of SSanRN classification).

It was established that there are significant differences
between the average persistence in soil and climatic con-
ditions of Ukraine and Europe for 13 of the 17 studied
fungicides. For quantitative criterion differences was
significant in most of cases, except tebconazole, metiram,
fludioxonil and penthiopyrad. In addition to azoxystrobin,
pyraclostrobin, boscalid, benalaxyl-M, cyprodinil, fluxapy-
roxad and isopyrazam differences are significant also for
qualitative criteria (Fig. 1).

As shown in table 3, there is a large range of fluctuations
of DT, values of the test substances in Europe, due to the
study of the behavior of the same fungicide in different
regions of Europe that have different soil and climatic
conditions (Table. 2). For example, DT, of fluxapyroxad
under field conditions was 10-39 days for the two south-
ern and 132-370 days for 4 northern European countries;
isopyrazam — 9-26 and 173-236 days for the southern and
northern countries, respectively [17].

Accordingly, the values of half-life periods of the test
substances, estimated by us, advisable to compare with
the results, obtained in the southern and eastern regions
of Europe, due to the similarity of their soil and climatic
conditions.

It should be noted that in most of cases the type of soil,
especially its microflora, mainly determines the decom-
position duration of most of the pesticides. Typically,
preparations are more stable in soils with high content of
silt fraction [10].
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Table 3 — Indexes of persistency rate of studied fungicides in soil

T_!, da T. 2, da
Fungicide Active w0 C8Y ba | Pi w0 T .
Ne | . . t. | p,. T.2/T
class ingredient 1-3 13 S0 S0
M=m M=m t2_3 p2_3 (Xminx_nﬁ:;ax)
1 tebconazole 32,3+0,6 0,68 | >0,05 47,1 (25,8-91,6) 1,5
triazole 2 penconazole 31,6£0,9 | 31,6+0,6 | 0,89 | >0,05 90 (22-115) 2.8
3 | difenoconazole | 31,3+1,7 0,45 | >0,05 85 (20-265) 2,7
obil 1 azoxystrobin 10,5+0,4 0,17 | >0,05 180,7 (120,9-261,9) 17,2
s i‘i’nésu' 2 | pyraclostrobin | 10,7+0,8 | 11,5£0,6* | 2,40 | >0,05 32 (8-55) 3,0
3 | trifloxystrobin | 13,8413 2,09 | >0,05 7(2-12) 2,0¢
ethylene- 1 metiram 7,1+0,3 7(~7) 1,0
bis-dithio- 7,33+0,2* | 1,19 | >0,05
carbamate 2 mancozeb 7,5+0,2 18 (1) 2,4
Cy?g;’e‘;yr' 1 fludioxonil | 14,1204 | 14,1404% | - - 20,5 (8-43) 1,5
. 1 boscalid 13,8+0,9 118 (28-208) 8,6
anilides 11,741,2% | 3,74 | >0,05
2 | benalaxyl-M | 10,6+0,8 44 (36-124) 42
1 cyprodinil 12,3+0,8 45 (11-98 3,7
anilidepy- P 11,740,6% | L1111 =005 (115%)
. 2 pyrimethanil 11,0+0,8 5,40 | <0,05 29,5 (23-54) 2,7
rimidines
3 valifenale 7,840,6 | 7,8+0,6* | 3,10 [ >0,05 1,9-12,0 hours 15,6
pyrazole— 1 ﬂuxapyroxad 11,3+1,8 0,62 | >0,05 151 (53-424) 13,4
carboxam- | 2 | penthiopyrad | 12,5+0,9 | 12,1+0,4* | 0,03 | >0,05 9,2 (0,8-33,3) 1,54
ides 3 | isopyrazam | 12,5+0,7 0,60 | >0,05 72 (9,11-173) 6,0

notes: ! — results of own researches, ° — data from studies in the EU countries (IUPAC) [13, 17];
 —mean for cyprodiniland pyrimethanil; * =T,/ T ?;
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* - the mean value of the persistency in the soil for the test substances
of class significantly different from the mean value for the studied triazoles;
M — mean value, m — relative deviation, X , — minimal value of persistency, X — maximal value of persistency
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Fig. 1. Comparative evaluation of hazard classes by soil stability of fungicide of different groups
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Fig. 2. Migration ability of the studied pesticides

As shown in Table 2, in Southern and Eastern Europe
countries fertile soils with high humus content and thus the
organic fraction and microorganisms are dominated. They
contribute to more rapid metabolism of the test substances
compared with the poor in humus, acidic soils of other
above mentioned countries.

However, the vanishing of active ingredients of pesticides
from soil is caused not only by their metabolic processes,
but also by their movement through the soil profile and
their volatility [10].

Thus, the rate of migration and penetration depth of pes-
ticides depends on many factors related to both the soil
and climatic characteristics (grain size, content of colloid
and sorption capacity of the soil, precipitations) and the
properties and preparation application.

Heavy soils (clay, heavy loam, heavy sandy loam), rich
in humus, are able to absorb more preparation than sandy
soils, poor in humus, and in such soils pesticides move
slower.

As can be seen from the given Fig. 2 and Table 1, most of
the studied pesticides according to IUPAC classification
relating to non-mobile and low mobile substances in the
soil. Exception is only pirymetanil that refers to moder-
ately mobile agents.
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As for volatility, all studied active ingredients was low volatile
(Table 1) and they are usually used in the form of liquid for-
mulations that are barely left on the soil surface, but penetrate
into thick of it. So reduction of tested fungicides concentration
in the soil by evaporation is not expected.

Given the above, persistency of the studied fungicides in
soil and climatic conditions of Ukraine and other Euro-
pean countries will be mainly determined only by applied
amount of preparation and properties of soil. While scat-
tering due to volatility and mobility of compounds will
affect less.

Conclusions

1. It was determined, that according to the SSanRN
8.8.1.002-98 fungicides of triazoles class by persistence in
soil and climatic conditions of Ukraine may be attributed
to 2 hazard class (moderately hazardous compounds),
strobilurines, cyanopyrroles, anilides, pyrazolecarboxam-
ides — to 3 class (hazardous compounds), ethylene-bis-
dithiocarbamate and anilidepyrimidines — to 4 class (low
hazardous).

2. It was established that there are significant differences
(quantitative and qualitative) between the average persis-
tence in soil and climatic conditions of Ukraine and Europe
for 13 of the 17 studied fungicides.

3. It was found that all studied pesticides, except pirymeta-
nil, are low or non-mobile in soil.
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4. Since the test substances are relatively stable and low
mobile in soil and climatic conditions of most European
countries, then rages of pesticides application for crops
protection must be carefully chosen. In Western Europe,
where stability of substances is the greatest, it is strictly
necessary to control the amount of studied pesticides resi-
dues in harvests.
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SUMMARY

PREDICTION OF SOIL AND GROUND WATER
CONTAMINATION WITH FUNGICIDES OF DIF-
FERENT CLASSES ACCORDING TO SOIL AND
CLIMATE CONDITIONS IN UKRAIN AND OTHER
EUROPEAN COUNTRIES

Vavrinevych O., Antonenko A., Omelchuk S.,
Korshun M., Bardov V.

Hygiene and Ecology Institute; O.0. Bogomolets National
medical university, Kyiv, Ukraine

It was established that most of tested pesticides are mod-
erately and low persistent in soil and climatic conditions
of Ukraine, but more stable in Western and Northern
Europe countries due to peculiarities of their climate type
and soil characteristics. In addition, it was determined
that all studied fungicides pertain to non- and low mobile
compound (except moderately mobile pyrimethanil). Rec-
ommendations on application of studied fungicides in soil
and climatic conditions of Ukraine and other European
countries were given.

Keywords: soil, persistence, mobility, hazard, fungi-
cides.
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PE3IOME

IMPOTHO3NPOBAHUE 3ATPA3HEHUSA ITOYB
N T'PYHTOBBIX BOJA ®YHI'MOUIAMHU
PA3JIMYHBIX KJIACCOB B MNOYBEHHO-
KIIMMATHYECKHUX YCJIOBUAX YKPANHBI 1
JIPYTUX EBPOINIEVICKUX CTPAH

BappuneBuu E.II., AuTonenko A.H., Omeapuyk C.T.,
Kopmiyn M.M., bapaos B.I'.

Hayuonanvnoiti meouyunckuii ynusepcumem um. A.A.
bocomonvya, Hncmumym eucuenvr u sxonroeuu Kues,
Yxpauna

[lenpro mccienoBaHusl ABUJIOCH IPOTHO3MPOBAHME 3a-
IPA3HEHUS] TPYHTOBBIX BOJ (DYHTHIMIAMHU PAa3IHIHBIX
XUMHYECKUX KJIACCOB B MOYBEHHO-KIMMAaTHUECKUX
YCIIOBUSAX YKpauHbl U JPYyIUX €BPONEHCKUX CTpaH U
OIIEHKA X HEOIAronpuaATHOTO BO3JEHCTBHSI HA OPTaHU3M
YeI0BEKa.

B xone mcciienoBaHusl yCTaHOBJIEHO, YTO OOJIBIINHCTBO
MIECTUIM/I0B MAJIO WJIK YMEPEHHO CTAOMUIIBHBI B yCIIOBHAX
VkpanHs! 1 60s1ee CTaOMIBLHBI B TOYBEHHO-KIMMATHIECKIX
yenoBusix 3ananHoi U CeBepHoW EBporibl, 9TO CBA3aHO ©
O0COOEHHOCTSIMH II0YB U KJIMMaTa 3THX PETHOHOB. YcTa-
HOBJICHO, YTO BCE HCCIIE[IOBaHHbIE MECTULUABI, KPOME
YMEPEeHHO MOOHMIIBHOTO MMPUMETaHNIIA, OTHOCATCS K He- U
MaJIOMOOMIIBHBIM COEAMHEHMAM B mouse. Ha ocHoBaHuM
JTaHHBIX TIPOBEICHHOTO MCCJIEOBAHMS aBTOPaMHU paspa-
00TaHBl PEKOMEHJANH 110 MCIIOIb30BAHNIO U3YUECHHBIX
(YHTHIAIOB B YCIIOBUSAX YKpauHbI 1 ApyTux EBporeiicknx
CTpaH.
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THE AMOUNT OF POLYPHENOLS AND ANTIOXIDANT ACTIVITY
OF FRUITS OF DIFFERENT VARIETIES OF APPLE TREE-MALUS DOMECTICA L.

!Gogia N., ""Bukia Z., 'Atamashvili Ts., 'Esaiashvili M., 'Chkhikvishvili I.

'Thilisi State Medical University, Institute of Medical Biotechnology,
°I. Javakhishvili Thilisi State University, Institute of Morphology, Georgia

Apples everywhere known fruits, that attract special atten-
tion in many countries of the world. In apples main repre-
sentatives of secondary compounds are polyphenols sub-
stances. Along with other compounds called polyphenols
apples determine how useful these fruits in the prevention
and treatment of many diseases [7,13]. Apple polyphenols
are mainly flavonoids and phenylpropanoids. Among the
main representatives of flavonoids are catechins, flavonols,
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procyanidins and dihydrochalcones [6]. Among the most fa-
mous representative of phenylpropanoids is phloridzin [2].
Quantitative and qualitative content of polyphenols varies
depending on the varieties of apples [8,10,15] and the way
it base of small-scale. For the consumer apples, particularly
for patients, it is important to know what varieties of apples
contain the most, especially useful for human health. In
addition, it is important to know which varieties of apples
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have the greatest indicators of antioxidant activity. Cor-
respondingly there are scientifically obtained knowledge
and choice of those apples that are most efficiently help in
prevention and treatment of chronic diseases. Previously
we have studied, polyphenols and antioxidant activity of
different varieties of apples fruit peel and pulp [9], and the
number of chlorogenic acid in fruit juice of apples [4]. Ifa
person has colitis, then it needs to clean up the fruit from the
skin, because the rough is very difficult to digest cellulose.
It can cause abdominal cramps and bloating. In some cases,
people use apples juice, a joint consumption of apple juice
natural antioxidants such as vitamin C and polyphenols
might provide mild favorable effects on cardiometabolic
markers, as compared to apple polyphenols alone [14].
Study of residue after extraction of the juice and the juice
is very important in connection with the establishment of
healthy substances content.

The aim of our study was to examine the content of poly-
phenol and antioxidant activity of the juice and fruit residue
after extraction of the juice apples in Georgia endem and
introduced varieties.

Material and methods. Plant materials. Objects were
common in Georgia, local and introduced different variet-
ies of apples. Including apple varieties endemic Kekhura
and other introduced species are Golden, Start, Champion,
Brotsky, Sinap, Antonovka and Green apple. Apple vari-
eties are well adapted to Georgia and some of them are
included in the national catalogue of varieties. Samples
for analysis were collected in the phase of the consumer
ripeness of fruits such as apples, when large quantities of
accumulated nutrients and good organoleptic indicators.

Drugs and chemicals. 2,2-Diphenyl-1-picrylhydrazyl
(DPPH) was purchased from Sigma-Aldrich USA.
Folin- Ciocalteu reagent was obtained from Merck,
Germany. All other chemicals used in the study were of
analytical grade.

Extraction of the plant material. The apples fruit residue
after the extraction of juice samples were frozen at -20 °C
and stored until analysis. The frozen apples sample 5 g of
residue after the extraction of juice add 20 ml 80% solu-
tion of alcohol and left for the extraction of the week. For
preparation of apple juice were taken 100 g whole apples
and squeezed juice out of apple. From the juice of the fruit
(25 ml) take 5 ml measuring flask in the prevented 50 ml
and make up to the mark.

Determination of total phenolic content. The samples took
0.5 ml and definition by the method of Folin-Ciocolteu. De-
termination of total polyphenols were using reagent Folin-
Ciocolteu. For the definition 0.5 ml sample of the extract
or juice was transferred to the 50 ml measuring flask and
supplement with water to the mark. Then out of 50 ml 0.5
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ml and have added 2.5 ml reagent Folin- Folin-Ciocolteu,
then 7.5 ml of 20% solution of calcium carbonate (10 ml).
The reaction mixture was incubated at room temperature
for 30 min with intermittent shaking for color development.
The absorbance of the resulting blue color was measured
at 725 nm using double beam UV-VIS spectrophotometer
(UV Analyst-CT 8200). The total phenolic contents were
determined from the linear equation of a standard curve
prepared with gallic acid. The content of total phenolic
compounds expressed as mg/g gallic acid equivalent (GAE)
of dry extract [9].

Determination of antioxidant activity by DPPH- scav-
enging assay. The antioxidant ( antiradical) activity was
determined on the method of measuring the time required
for 50% of neutralizing the stable radical 2.2-diphenyl-1-
picrylhidrazyl [9]. It took 25 mg radical was dissolved in
1000 ml methonol and leave in the refrigerator until use.
This took 3 ml violet solution placed in the tube to radi-
cal 10 ml and determine absorption spectrophotometer at
515 nm. Then to the 10 ml 5 pl sample was radical and
after 5 minutes followed as a solution according to the
spectrophotometer. 7 measurement results are obtained
for the parallel data.. The percentage of radical scaveng-
ing (%) was calculated by the following formula: % Free
radical scavenging activity = 100 X [Absorbance of con-
trol - Absorbance of sample]/ Absorbance of control. The
time Sc!' % of inhibition 50 % of DPPH radical - time,
in seconds (Sc), that is required to neutralize 50% DPPH
radical. Sc! is 1/S x 100 = 100/S and 10 x 1/Sc'% = 10
x 1/S x 100=1000/S.

The results are expressed as mean+=SEM. Student's t-
test was used to analyze level of statistical significance
between groups. P<0.05 was considered statistically
significant.

Results and their discussion. The research results are
presented on Table and Figs. 1-3. In the juice of fruits
of different varieties of apples and the residue, after
squeezing the juice content of polyphenols is presented
in Table.

Which show that in all varieties , the amount of polyphenols
in residue after squeezing the juice more than juice variet-
ies. In the grades Apple green and the Brotsky the amount
of polyphenols in residue after squeezing the juice and juice
same, but in Sinap two times more than in juices.

Comparison of different Apple polyphenol, shows that
the greatest amount of polyphenols is in the residue, after
squeezing the juice varieties Kekhura and Antonovka. The
greatest content of polyphenols in the juice in Kekhura, the
smallest Sinap. The greatest content of polyphenols can
also be observed in the residue, after squeezing the juice
varieties Kekhura and smallest in grade Brocki.
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Table. Contents of polyphenols in juice (ug/100 ml) and residue
after the extraction of juice in the fruit (ug/100g fresh weight) in the of different varieties of apples

Ne Sample Juice Residue
Mean+ SEM Mean+ SEM
1 Kekhura 4700+13.70 6240+7.21
2 Antonovka 4000+6.84 5600+10.04
3 Start 2800+7.01 3600+15.46
4 Banan 2700+12.53 3440+8.73
5 Golden 2400+10.02 3200+14.67
6 Green apple 2300+3.89 2400+8.26
7 Brotsky 2400+11.53 2300+5.47
8 Sinap 1500+7.26 2900+12.31

The largest number of polyphenols is in grade Kekhura and
Antonovka that appropriately can be observed in their high
antioxidant activity. Similar data were obtained from the
skin and in pulp of apples of different varieties [4,9].

Fig. 1. The antioxidant activity (time 10 x Sc”' % of inhibi-
tion 50 % of DPPH radical) in the juice, and the residue
after the extraction of juice of different varieties of apples
using 2,2-diphenyl-1-picrylhydrazyl
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Fig. 2. The correlation between the content of polyphenol
(mg/100 ml) and antioxidant activity (time Sc™' % of inhibi-
tion 50 % of DPPH radical) in juice of different varieties of
apples. (PC-polyphenols and AOC-antioxidant capacity)

In all grades improving antioxidant activity occurs in the
following sequence the rest of the residue after the extraction
of juice > juice. Analysis of antioxidant activity of different
varieties of apples shows that the largest activity noted in the
residue of the remaining after the extraction of juice variet-
ies Kekhura and Golden. The antioxidant activity in grades
Kekhura and Golden in all samples the highest and lowest in
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grade of Sinap. Antioxidant activity of grade Banan in three
times more, Kekhura, Golden, Brocki and Sinap twice more
in residue after squeezing the juice than juice.

Relationship between the content of polyphenol and anti-
oxidant activity.

From Fig. 3 you can see that the amount of polyphenols
is mostly correlated with antioxidant activity, except for
varieties of Golden that can be clearly seen from the peak
of the juice grades of Golden. In this case, despite the
average content of polyphenols, antioxidant activity is
high, almost, that is comparable with the grade of Kekhura
(Table, Fig. 1-3).

It can be assumed that such a high activity is connected
not only with the amount of polyphenols and vitamin C,
with trace elements and other substances [3,5,11,12]. Along
with this it is possible to explain the fact that the correlation
between the amount of polyphenol and antioxidant activity
conducted by neutralizing the DPPH radical is ambigu-
ous, as other methods [5]. In General, you can point out
that there has been a swing of sorts between biochemical
parameters, perhaps this is due to the specificities of the
class, with its geniology, ways of cultivation and breeding
methods.

50 1
45 A

o juice, ml

¥ S & &
X N & & S
s T & & &

Fig. 3. Juice content (ml) in fruit of different varieties of
apples
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We also examined the output of juice from different cul-
tivars. The largest juice content was in grade Kekhura
50 ml, then Start and Green Apple varieties to 45 mL. In
other varieties still have less of juice. Juice yield is lowest
in grade Banan.

Analysis fractions showed that between fruit varieties
difference is low. Except for the varieties Kekhura and
Antonovka the large number polyphenols and varieties on
Kekhura and Golden in which high antioxidant activity.
Especially the high content of polyphenols and antioxi-
dant activity in residue after squeezing the juice in grade
Kekhura. The same data suggested that extracts from indus-
trial apple pomace were rich in polyphenols and exhibited
potent antioxidant activity [1]. It follows that residue of the
remaining after the extraction of juice apples, especially
varieties Kekhura can be used as a source of phenolic an-
tioxidants to prevent and treat chronic diseases.

Among the studied varieties in Georgian endemic grade
“Kekhura” has the highest content of polyphenols, that
surpasses even the alien class Antonovka and Banan. In
the studied varieties of apples antioxidant activity in most
varieties of apples Kekhura and Golden. The content of
polyphenols in different varieties of apples is correlated
with antioxidant activity. The exception is the sort of
Golden, which with an average content of polyphenols,
antioxidant activity is high.

High content of polyphenols and antioxidant activity,
gives you the ability to use residue of the remaining after
the extraction of juice apples to obtain biologically active
supplements to prevent and treat many chronic diseases.
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SUMMARY

THE AMOUNT OF POLYPHENOLS AND ANTIOXI-
DANTACTIVITY OF FRUITS OF DIFFERENT VARI-
ETIES OF APPLE TREE-MALUS DOMECTICA L.

!Gogia N., "*Bukia Z., 'Atamashvili Ts., 'Esaiashvili M.,
!Chkhikvishvili I.

'Thilisi State Medical University, Institute of Medical
Biotechnology; ° 1. Javakhishvili Thilisi State University,
Institute of Morphology, Georgia

This article presents data on the content of phenolic com-
pounds and antioxidant activity of the juice and residue,
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after squeezing the juice in the fruit of different varieties
of Apple tree-Malus domestica L. The high content of
phenolic compounds and antioxidant activity is char-
acterized by endemic grade Kekhura, compared with
introduced varieties. Found that in the fruit all variet-
ies of apples mainly there is a correlation between the
content of phenolic compounds and antioxidant activity,
except for fruit varieties of Golden, in which the aver-
age measurement of polyphenols fixed high antioxidant
activity. Shows that in residue, after squeezing the juice
content of high content of phenolic compounds and
antioxidant activity, which implies its use as biologi-
cally active additives for prevention and treatment of
chronic diseases.

Keyword: polyphenols, antioxidant activity, apple differ-
ent varieties.

PE3IOME

COAEPXKAHUE IMNOJUP®EHOJOB 1 AHTUOK-
CUIAHTHASA AKTUBHOCTD IIVIO1OB PA3HBIX
COPTOB ABJIOHU-MALUS DOMECTICA L.

Torus H.H., "*Bykus 3.M., 'Aramamsuau I.A.,
IcanamBuian M.H., "Uxuxksumsuiau U1,

"Tounuccrkuii 2ocyoapcmeennviti. MEOUYUHCKUL YHUBED-
cumem, Hucmumym meOuyuncrkol 6uomexnoiozuu,
2Téunucckuii eocyoapcmeennviii yHugepcumem um. M.
Jicasaxuweunu, Uncmumym mopghonoeuu, I pysus

B cTatbe mpeacTaBiICHBI JaHHBIC O COACpKAHUH (e-
HOJBHBIX COCAMHCHHMM M aHTUOKCHUIAHTHOM aKTHB-
HOCTH COKa M O0CTaTKa, MOoCcJiec OT)KUMa COKa B IJIOAAX
pa3HbIX copTOB s1010HM - Malus domectica L. Cambim
OOJIBIINM COJepKaHUEM (DCHOIBHBIX COCAUHCHUN U
AHTUOKCUJIAHTHOW aKTHUBHOCTBIO XapaKTePHU3YyeTCs
SHAEMHBIH COPT Kexypa, MO0 CPaBHEHUIO C UHTPOMAY-
IUPOBAHHBIMU COPTAMH. YCTAaHOBJIEHO, YTO B MJI0JaX
BCEX COPTOB s0JIOK CYIIECTBYCT KOPPEISAIHUSI MEKIY
cojepkaHueM (EHOJIbHBIX COCIMHCHUN M aHTHUOK-
CUJIAHTHOW aKTHBHOCTHIO, 32 UCKJIHOUCHHUEM ILJIOJIOB
copTa TOJJeH, B KOTOPOM TpHU CpPEeIHEM IMoKa3aTelne

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

oM EHOJIOB, BEISIBICHA BEICOKASI aHTHOKCUAAHTHAsI
AKTUBHOCTb. BBISBIEHO, 4TO B OCTATKE, MOCIIE OTKUMA
COKa, Mpu OOJBIIOM COJACPIKAHUHU MOIU(EHOIOB Ha-
0JIt0JIaeTCsl BHICOKASE AHTHOKCHIAHTHAST aKTHBHOCTD,
YTO MPEIOoaracT NePpCIeKTUBHOCTh €ro UCIOIb30Ba-
HUSI KaK OMOJIOTHYeCKU-aKTUBHOM 100aBKH, JJIs IPO-
(UITAKTUKY U JICUEHHUS XPOHUYECKHUX 3a00JI€BaHUM,
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