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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITHIO HEOOXOMNMO COOTIONATh CISAYIONINE TIPaBHIIA;

1. CraTps 1oyKHA OBITH MPEJCTABICHA B IBYX DK3EMIUISIPAX, HA PYCCKOM MM aHTIIUHACKOM SI3bI-
Kax, Hare4yaTaHHas Yepe3 MoJTOPa HHTEPBAJa HA OHOIl CTOPOHE CTAHAAPTHOTO JINCTA ¢ IIMPUHOMH
JIEBOTO TOJIA B TPU caHTHMeTpa. Vcroiap3yeMblil KOMITBIOTEPHBIN MIpU(T U TEKCTa Ha PYCCKOM U
anmniickoM s3pikax - Times New Roman (Kupuuinna), 111 TeKCTa Ha TPYy3UHCKOM SI3BIKE CIEIYeT
ucnons3oBath AcadNusx. Pasmep mpudra - 12. K pykonucu, HareyaraHHON Ha KOMIIBIOTEPE, 1OJDKEH
OBITH TIpHTOkeH CD co cTaTheit.

2. Pa3mep craTbu 10JKEH OBITH HE MEHEe IECSTH U He OoJiee 1BaAaTH CTPAHUI] MAITMHOIIHCH,
BKITIOYAs yKa3aTelb JINTEPaTyphl U Pe3toMe Ha aHTJIIMICKOM, PYCCKOM U TPY3MHCKOM SI3BIKaX.

3. B crarbe 10mKHBI OBITH OCBEIIEHBI AKTYaTbHOCTh JAHHOTO MaTepHalia, MEeTOJIBI X PE3YIIbTaThI
WCCIIeIOBaHUSI U MX 00CYKICHHE.

[Ipu npencTaBneHny B reUaTh HAyYHBIX IKCIIEPUMEHTAITLHBIX paO0T aBTOPHI JIOJIKHBI YKa3bIBaTh
BH]l ¥ KOJMYECTBO JKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS H
YCBITUIEHHUS (B XO/1€ OCTPBIX OIBITOB).

4. K crarbe IOMHKHBI OBITH MPUIOKEHBI KPAaTKOE (HA MOJICTPAHUIIBI) PE3FOME Ha aHTIIUHCKOM,
PYCCKOM H TPY3MHCKOM $I3bIKaX (BKJIFOUYAIOIIEE CIICAYIOIIHE Pa3/Ieibl: IeJb UCCIIeJOBaHuUs, MaTepral U
METOJTBI, PE3YIBTATHI M 3aKTFOUCHHE) U CIIHCOK KITF0UeBEIX ciioB (key words).

5. Tabmuiibl HEOOXOUMO MPEACTABIISITE B ITe4aTHO# popme. DoTokonuu He puHUMaroTcs. Bee
nu(ppoBbIe, HTOTOBbIE U MPOIEHTHHIE JAHHBIE B TA0JHIAX JOJKHBI COOTBETCTBOBATh TAKOBBIM B
TeKcTe cTaTbu. Ta0nuIbe! 1 rpaduKH TOJKHBI OBITH 03aITIaBICHBI.

6. dororpadun AOIKHBI OBITh KOHTPACTHBIMHU, (DOTOKOIHHU C PEHTTEHOTPAMM - B IO3UTHBHOM
n300pakeHUH. PUCYHKH, YepTeXHU U JUArpaMMBbI CIICAYyeT 03aIIaBUTh, IPOHYMEPOBATh M BCTABUTH B
COOTBETCTBYIOITEe MecTo TekcTa B tiff popmare.

B moanucsx k MukpogoTorpadusiM ciieyeT yKa3blBaTh CTEIICHb YBEJIMUYCHUS Yepe3 OKYIISP HITH
00BEKTHB U METOJI OKPACKH WIJIM UMITPETHAIINN CPE30B.

7. ®aMHUINH OT€YECTBEHHBIX aBTOPOB MPUBOATCS B OPUTHHAIBHOW TPAHCKPHUTIITHH.

8. I1pu opopmiienun u HanpaBieHun crateid B >kypHan MHI mpocum aBTOpoB coOmonarh
NpaBuIIa, U3JIOKEHHBIC B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPECTABISIEMbIM B OMOMETUIIMHCKUE
JKYpHAJIBD», MPUHATHIX MeXKTyHapOIHBIM KOMUTETOM PEIAKTOPOB MEAMIIMHCKUX KYPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B xoHIIe Ka)X0i OPUTHHAIBHON CTaThH MPUBOAMUTCS Onbinorpaduuecknii cnucok. B cnmcok nutepa-
TYpBI BKJIIOYAIOTCS] BCE MaTepHalibl, Ha KOTOpble UMEIOTCS CCBIIKM B TekcTe. CIHCOK COCTaBiseTcs B
andaBUTHOM MOpsIKE U HyMepyeTcs. JIuTteparypHblii HCTOYHUK TPUBOAUTCS Ha sI3bIKE OpUTrHMHana. B
CIIHMCKE JIUTEePaTyphl CHavYasa MPUBOJSITCS PaOOTHI, HAIMCAHHBIC 3HAKAMU TPY3WHCKOTO an(aBuTa, 3aTeM
Kupuuied u naruauned. CChUIKM Ha IIUTHPYEMble pabOThl B TEKCTE CTAaThbH JAIOTCS B KBaJpPaTHBIX
CKOOKax B BUJIC HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOW padOoTHI B CITUCKE TUTEpaTypbl. BonbmmH-
CTBO IUTUPOBAHHBIX UCTOYHUKOB JIOJDKHBI OBITh 32 TIOCTEIHUE 5-7 JIeT.

9. Jlns momydenus mpaBa Ha MyONHWKANWIO CTaThs JOJDKHA MMETh OT PyKOBOIHUTENS PAaOOTHI
WIN YUPEXKJCHUSI BU3Y U CONPOBOIUTEIHHOE OTHOILICHHUE, HAITMCAHHBIC MITM HalleYaTaHHbIe Ha OJaHKe
Y 3aBEPEHHBIC MOJIIICHIO U TICUAThIO.

10. B xoHIe cTaThu MOKHBI OBITH MOMAIMKCH BCEX aBTOPOB, IMOJHOCTHIO NMPUBEIACHBI UX
(hamuTiM, IMEHa M OTYECTBA, YKa3aHbl CIIy)KCOHBIH M JOMAalIHUH HOMEpa TeIe(OHOB U aapeca il
MHBIE KOOpAUHATHL. KomnuecTBo aBTOPOB (COaBTOPOB) HE JOJIKHO MPEBHIIIATH MATH YEJIOBEK.

11. Penakuus octapisiet 3a coOO0# MpaBo COKpaIaTh U UCIPABIIAThL CTaThi. KoppekTypa aBropam
HE BBICBIJIAeTCSI, BCs paboTa M cBepKa MPOBOAUTCS IO aBTOPCKOMY OpPUTHHAITY.

12. HepomycTuMO HampaBlieHHE B PEJAKIUI0 padoT, MPEACTABICHHBIX K TI€YaTH B WHBIX
M3/IaTeThCTBAX WITM OMYOJUKOBAHHBIX B IPYTHUX M3IAHUSIX.

IIpu HapymieHnH yKa3aHHBIX NPABHJ CTATHH He PACCMATPUBAIOTCH.




REQUIREMENTS

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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OIIBIT JEYEHUS CENITUYECKUAX ®JETMOH HUKHUX KOHEUHOCTEM
MOCJE KOMBUHUPOBAHHBIX ®JTEBIKTOMUI

Kpbuios A.1O., Illyiayrko A.M., Ocmanos J.I'., I'oroxus T.P.

@I'AY BO Ilepsviit MITMY um. U.M. Ceuenosa (Ceuenosckuil Ynugepcumem,),
Kageopa axynememckoul xupypeuu Ne2 Mocksa, Poccus

Hecmotpss Ha mosiBiIeHHE COBPEMEHHBIX MAaJIOUHBA3HBHBIX
TEXHOJIOTUH TIPH XUPYPrUIECKOM JIEUCHUH BapHKO3HOH Oores-
HU HIKHAX KoHeuHoctel (BBHK), mo Hacrosmiero BpemeHH
OCHOBHBIM METOJIOM €€ JICUEHHsI OCTaeTCss KOMOMHUpPOBaHHAS
¢neookromust (KP). [To maHHBEIM €XETOMHBIX OTYETOB O CO-
CTOSIHUU COCYAMCTOH xupypruu B Poccuu moj pykoBOACTBOM
akagemuka A.B. [Tokposckoro, 6oee 60% Bcex omepanuit npu
neuernn BBHK B Hameii crpane cocrasnser KO [1-3]. B atux
OTYETaX HE YYMTHIBATIHCh JAHHBIC O XHUPYPIrHYE€CKOU aKTUB-
HOCTH MHOTOYHCJICHHBIX YaCTHBIX KIMHUK U MEIUIUHCKUX
LIEHTPOB, OJHAKO Ha CYLIECTBYIOIIEE COOTHOLICHHE OHU HE
MOBJIUAIOT. XOPOILINE KIMHUYECKHE PE3yabTaThl IPUMEHEHUS
MaJIOMHBA3UBHBIX XUPYPIHUCCKUX METOIUK CIIOCOOCTBYIOT
[IOCTEIICHHOMY YMEHBUICHHIO 4YHCJIa TPaBMAaTU4YHBIX IPO-
Leayp, OMHAKO WX JOJS MOCTAaTouHO Benuka [4-7]. Ocmoxk-
HEHHS I0CJie TPaJuIMOHHBIX onepauuid npu jedenun BBHK
B IIOCJICHUE TOAbl BCTpedaroTcs He vacTto. OpHaKo, IpeHe-
OpexeHHe PSIOM CIICIHANICTOB (HEPEIKO Aaxe COCYIHCTHIMU
XHpypraMy) OCHOBHBIMHU ITOCTYJIAaTaMHU TEXHUKH BBITOIHECHHS
K®, ocobeHHO CHIKEHHE KOHTPOJIS 3a KaueCTBOM HHTPAOIIe-
PaLlMOHHOIO reMOCTa3a MPUBOIAT K CEPhE3HBIM OCIOKHEHUAM
(oOMmMPHBIM HAaTHOMTEIBHBIM HpoIeccaM), KOTOPhIEe MpeCcTaB-
JISIOT PeaNIbHYIO YTPo3y Ul XKHU3HH nanuenTa [8-13]. Jleuenne
MOOOHBIX OCIIOKHEHHH SIBISIETCS TPYJOSMKAM U MaTepHaIbHO
3aTPaTHBIM MEPOIPUATHEM, IIPU KOTOPOM 3CTETUYECKHUE BOIIPO-
CBbl OTXOZAT Ha BTOPOU ILIaH.

Llens uccnenoBanus — onpeenuTh IPUYUHBI PA3BUTHSA U pa3pa-
©0TaTh METOMBI JICUCHHS ¥ IPOPHIIAKTHKH CENTHICCKUX (HIIETMOH
HIDKHHX KOHSYHOCTEH 10oCiIe KOMOMHUPOBAHHBIX (hIe03KTOMUIA.

Marepunan u meroabl. B oTneieHun rHofHON XUpypruu
YHUBepCUTETCKON KITUHIYECcKoi OonpHuIe Ned CeueHOBCKO-
ro Yuusepcurera 3a nepuog ¢ 2012 no 2019 rr. nponeunnu 6
OOJIBHBIX C TSDKEJIBIMU FHOHHO-BOCTIATUTEIBHEIMH OCIIOKHE-
HUSIMH (CETITUYECKHMH (pJISTMOHAMU) HIDKHUX KOHEYHOCTEH
rocyie KOMOMHUPOBAaHHBIX (hredrkToMuit. Cpenn MarueHToB
ObUT0 4 KEHIIHUHBI U 2 MyK4YHH. Bo3pacT O0IBHBIX COCTaBIII
ot 21 1o 69 ner (cpenuuii Bozpact 46 ner). Ilonasnsromiee
YHCII0 OONBHBEIX OBUTH TPYRXOCHIOCOOHOTO Bo3pacTa. bonbHbe
OIIEPUPOBAHBI B INIAHOBOM IOPSIKE 10 IOBOAY HEOCIIOKHEH-
HOW BapHKO3HOW OOJIE3HM HIKHUX KOHEYHOCTEH B pa3nnd-
HBIX JICUCOHBIX YyUpeKICHUAX (4 OONBHBIX ONEPUPOBAHEI B
YaCTHBIX KJIMHUKAX U 2 - B TOCYIAapCTBEHHBIX CTAI[OHAapax
I. MockBer). Bece OonbHBIE Ha MOMEHT NMEPBHYHOTO XHPYP-
TUYECKOr0 BMELIATEIbCTBA COOTBETCTBOBaNM craauu C2 u
C2,3 xpoHHUYeCKHX 3a00JI€BaHUI BEH IO MEXIyHapOIHOU
xinaccupukanuun CEAP. Cyns mo u3ydyeHHBIM MEIUIIMHCKIM
JOKyMEHTaM, UM ObLIa BBITIOJIHEHAa KOMOMHHpOBaHHAs (ie-
O9KTOMUS, BKJIIOYAIONmas KPOCCHKTOMHIO, KOPOTKHH WIH
JUINHHBII CTPUIIHMHT CTBOJA OOJIBIION MOAKOKHON BEHBI
(BIIB), ycTpaHeHne BapHKO3HOTO CHHAPOMA M JMKBUIALUIO
HECOCTOSITEIBHBIX IIep(OPAHTHBIX BEH Ha TOJCHU.

© GMN

Ha moMeHT nocrymieHus B Hally KIMHUKY JaBHOCTb pas-
BUTHS XUpyprudeckoil mHpexnun Msarkux tkaneil (XUMT) y
OOIBHBIX COCTaBIIsLIA B cpefHeM 6,6 cyTok (oT 5 mo 8 mHeil) ¢
MOMEHTa IIepBUYHON oneparuu. Bece GonbpHBIE ObUTH TOcHHTAa-
JIM3UPOBAHbI 110 SKCTPEHHBIM II0KA3aHUSAM B OTACICHUE pPEaHU-
Mallly, y BCeX IIPU NOCTYIUIEHUH UMEJIUCh IPU3HAKHI BBIPAXKECH-
HOH cHCTeMHOW BocmanurenbHo# peakmuu (SIRS, u SIRS)),
cericuc. O6 3TOM CBUJIETENBCTBOBANH (heOpHiIbHAsT TeMIepaTy-
pa, OoJeBbIe OIIYIIEHHS B ONEPUPOBAHHOW KOHEUYHOCTH, NPU-
3HAKM MHTOKCUKAIUU, BBICOKUH JIEMKOLUTO3 U Taxukapausd. B
2 ciry4asx KOHCTaTHPOBAIH HAININE OIKOKHON (IIETMOHBI CO
CKOILUICHHEM THOHHOIO 3KcCylara B MOCICOINEPALlUOHHBIX pPa-
Hax, B 4 CIIyJasX IPHIUHON Pa3BUTHS CENTHIECKOH (HIIETMOHBI
SIBUJIACh HaHOMBUIASACSA TEMaTOMa C PACIIOIOKEHHEM JKUJIKOIO
rHoA B (hacumansHoM Kanane BIIB. O6mmpHoe rHoifHOe mopa-
JKCHUE IIOKPOBHBIX TKaHEH He IpeBbliano yposH: 11 mo kiaccu-
¢uxarn D.Ahrenholz (1991), a mromans ouara BappupoBaia
ot 250 10 550 cm?.

Ha ¢one mpoBeneHnst HHTEHCHBHOH J€3MHTOKCHKAIIMOHHOM
Tepaluy BCe MAlUEHTh! IPOOIEPUPOBAHBI 10 AKCTPEHHBIM II0O-
kazaHuAM. Ilon HapKo30M MM IPOU3BEIM BCKPBITHE IOIKOX-
HBIX (pJIETMOH HIDKHHX KOHEYHOCTEH HpH MOMOIIY IMIHUPOKUX
JIAMIIACHBIX Pa3pe30B, 3BaKyHPOBAIUM THOHHOE COAEPKUMOE
BOCHOBHOM M3 ITIOCIICOIIEPAIIMOHHOTO KaHaja (KaHaua Iocie
sKcTpaknuy cTBoia BIIB), Bermomanmm cananuio pad. OCHOBOH
TAKTUKH JICYCHUS CYNTAIIN HEOTJIOKHYIO XUPYPrHIEecKyIo oOpa-
601Ky ouaroB XVIMT 13 HECKOIBKHX JIOCTYIIOB, IO MOKa3aHUSIM
BBIIOJIHSAIM IOBTOPHBIE dTAlIHbIe HEKPAKTOMUHU.

B mporpamMmy KOMIUIEKCHOTO JICUCHHUSI OOJBHBIX BKJIIOUAIIH
JIOKaJIbHOE TIPUMEHEHHE INPOTEONUTHIECKHX (EepMEHTOB, pa-
HEBEIX COPOCHTOB M TMAPOTENICBBIX PAHEBBIX MOKPBITHH, Ma3el
Ha MOJMATIIICHOKCHIHOH OCHOBE, a Takke 00paboTKy paH BO3-
IyIHO-TuIa3MeHHBIM 1oTokoM (BIIIT) B pekumax muccexnnu
n NO-tepanuu. OOpaborka mocrneonepanuoHHbx pan BIIIT
CYLIECTBECHHO YCKOPsa MPOLECCHl OUUIIECHHS U pereHepanuu
TKaHeH paHeBoH 30HEL. MHY3HOHHYIO N€3MHTOKCHKAIMOHHYTO
TEpaIuio Ha3Hayalld COIVIACHO COBPEMEHHBIM KIMHUYECKUM Pe-
KOMEH/IalMsIM B TIOJTHOM 00beMe ¢ 00s13aTeNIbHEIM Ha3HAUCHUEM
MPOTHBOBOCIIAJIUTENILHEIX, AaHTHOAKTEPUATIBHBIX, a TAKKEe CHM-
HNTOMAaTHIECKUX CPECTB.

Bce GonbHBIE TO TSDKECTH COCTOSIHUSI HY)KJQINCh B Ha-
XOX/ICHHH B PEaHNUMAIMOHHOM OTACJICHUH M OBUIH OOBEKTOM
IPUCTAIBHOTO BHUMAHUS U yXOJ4a CO CTOPOHBI MEAUIUHCKOIO
nepcoHana. J[MMTeNsHOCTh NPeObIBaHUS B PEaHUMAIMOHHOM
OT/EJICHUH OONIBHBIX, B CPEIHEM, cocTaBmia 3,6+1,4 cyTok.

Pesyabrarel u 06cysxaenne. Pe3ynbraTsl IPOBEJEHHOIO JIe-
YEeHUs pa3feNWIN Ha Omkaiimme u oTnaneHHble. braromaps
CBOEGBPEMEHHO HA4aTOMy HMHTCHCUBHOMY KOMILJIEKCHOMY JIe-
YCHHUIO, BKIIIOYAIOIEMY KaK XHPYPruuecKoe, TaK M IPOTUBO-
BOCHAJIMTEIIBHOE JIGYCHUE, BO BCEX CIydJasxX YAaJoch H30exkaTh
JIeTAJILHBIX UCXOOB. Y BCEX OOIBHBIX CBOEBPEMEHHO JIOKAIHU-
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30BaJIM THOWHO-BOCHIAIMTEIBHBIN MPOIece, TOOUINCH OBICTPO-
ro (IpuMepHo K 4-6 CyTKaM) OYHMILEHHs paH C MOCIEAYIOIICH
rpaHy/IsILMed U SIUTEeNu3alMel, JTUKBUIUPOBAIM CHUCTEMHbIHN
BOCHaHHTeHbeIﬁ CHUHIPOM. HOCHG OUMIICHUS Kpas rpaHme—
pyI'OIJ.lPlX PpaH Ha HMXXHHUX KOHCYHOCTAX CBOAWIM aAIr€3UBHBIM
MEIMIMHCKHUM IUTaCTBIPEM, a €CJIM MT03BOJIsIa CHTYalus, TO Ha-
KJIaZbIBaJIM paHHUEC BTOPUYHBIC 1IBBI.

Tocne crabrm3aryu o0IIero CoCTOSTHMUS YIS aIbHEHIIero Jie-
YyeHUs1 OOJBHBIX NIEPEBOAMIIN B XUpypruueckoe oraenenue. Cpen-
Hss TIPOAOJIDKUTEIIbHOCTD HpeGblBaHI/lﬂ B CTallMOHApE COoCTaBUJia
26,2424 nHeii. Bce OOJIbHBIC BBIIUCAHBI B YIOBICTBOPUTEIILHOM
COCTOSIHMM Ha aMOyJIaTOPHOE JIOJICUMBAHKE Y XUPYpra.

Haubonee Tsxeno MHGEKIIMOHHBIA MPOIIECC MSITKUX TKaHEH
HIDKHEH KOHEYHOCTH MPOTEKa y MOJIOI0H manueHTku 21 roga.

Knunuuecxuii npumep: Tlanmentka C., B Bo3pacte 21 rona,
9KCTPEHHO JIOCTaBJIEHA B KJIIMHUKY Opuramoil ckopoi momo-
IM Ha 5-€ CYTKHU 1ocJie aMOy1aTopHoit (pyie0IKTOMUH, BBITION-
HeHHOﬁ B OJHOM U3 KOMMECPUYCCKUX MECIAULIUHCKUX LIEHTPOB I.
MOCKBBI 110 TIOBOAY BapUKO3HOI'O PACHIMPEHHUS] TOBEPXHOCT-
HBIX BEH IIpaBOW HMKHEW KoHedHOocTH. Ilpu mocrymineHuu:
COCTOSIHHE KpaiiHe TshKeloe, 6eCIOKOMIN HHTEHCHBHBIE pac-
nuparoiue 601u B 00JaCTH MPaBoro Oeapa W TOJICHHU, TIC
onpeaeidainacb rurnepeMusa Koxu u l'[le'[yX.]'IOCTb. I/IMGJ’[I/ICB
IPU3HAKU BBIPAXXCHHON CHUCTEMHOH BOCHAJIUTENbHON peak-
uun (SIRS,: remneparypa 39,1°C, UCC >96/mun, YT - 23/
MHH, B 00ILEM aHaIM3e KPOBH runepieikonutos - 40,4-10°/1n
(!), yoenbHbIH Bec NamoYKosAAEPHBIX JeHKOUTOB - 29%). Co-
crostaue 1o mkaine SOFA oneneno B 3 6aya. J{uaruos: «O0-
mupHas (IerMoHa MpaBoil HMXKHEW KOHEYHOCTH, CEIICHCH.
[ManrenTka ObljIa ONepUpoOBaHa CILyCTs 3 yaca ¢ MOMEHTa Io-
cruTanu3anuu. MHTpaonepanyuoHHO: NPOTSKEHHBIH HEKPO3
MOJIKOKHOM sKHpOBOi KieruaTku (550 cM?) ¥ BTOPUYHBIC HE-
KPOOHMOTHYECKHIE U3MECHECHHSI COOCTBCHHOM (acIiiy MPaBoro
Oenpa u roseHu (puc. 1).

Puc. 1. Obwupnoe enoiino-nekpomuueckoe nopasjicenue mse-
KUX mKawetl npasotl HudiCHell KOHeYHOCMU - 8bINOIHEeHA MPaou-
YUOHHASL HEKPIKIMOMUSL

V nanueHTKy BBISBICHO THOWHO-HEKPOTHUECKOE MTOPAKCHUE
nokpoBHbIX TkaHeil Il ypoBHs comtacHo knaccudukaumu D.
Ahrenholz (1991). DBakyuposano 10 600,0 MJI I'yCTOr0 CIUBKO-
00pa3Horo rHos 6e3 3amaxa. Mukpodiopa Ha 000MX cerMeHTax
HOPAXEHHON KOHEYHOCTU HPEACTaBICHA IBYXKOMIIOHEHTHOM
accoruareit S.aureus u E coli.

Ha cnenyronme CyTkH mpu OCMOTpE paHeBasi TOBEPXHOCTh
OblIa MOKPBITA KOATYISILIMOHHOM IICHKOI CBETJIO-KOPHIHEBOTO
LBETa, Kpas paHbl yMCpeHHO OTC€YHbI Y TUIIEPEMHUPOBAHLI, I1IPO-
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BCICHBI 3TAITHbBIC KOMGHHI/IpOBaHHble HEKPIKTOMUU. Cocrosinue
MalMEHTKH 3a 3TO BPEMs CYLICCTBCHHO YIIY4YIIWJIOCHh — 3HA4YU-
TEJIBHO YMEHBIIMWINCH 0O, TeMIIepaTypa Tejla CHU3HMIACh J10
37,4°C, ypoBeHb JICHKOIMTOB B KpoBH - 10 16,2-10%1. Obuiee
nedeHue: antubuorukorepanus (uedanocnopunsl 11 moxorne-
HHS, KapOONeHeMbl, MeTpoHHIa301), YDO-KpoBH, 1E3MHTOKCH-
KallMOHHas Teparusd, CpeACTBa YIydllarolue MUKPOLUPKYIIA-
W10, BUATAMHUHOTEpAIId, CUMIITOMATUYECKOEC JICHCHHUEC.

[Mocre epBoro BMeIIaTeIbCTBA Cpazy HadaT Kypce IIa3MOJIH-
Hamudeckoit cananuu (NO-tepanus). [TonHoe ouniieHne 06eux
paH k 6-7 cytkam, 100% rpaHyaMpoBaHHE PaHEBBIX TOBEPXHO-
CTEH KOHCTaTUPOBAHO K 13 cyTkaMm (puc. 2); BEIpa’keHHasi MyJlb-
TU(OKaIbHAS TUTEIN3ALMS Ha 8-9 CYTKH.

Puc. 2. Obpabomka oOWUPHOU NOCMHEKPIKMOMUYECKOU
pansl 6edpa niazmMenHviM nomokom 8 pedicume NO-mepanuu
(a), 100% epanynuposanue panvl k 13 cymram (6)

[TocTHekpaKTOMHUYECKAs paHa Ha TOJICHU 3aKWJIa CAMOCTOSI-
TEJILHO TIOCIIE COMMKEHHS KpaeB e(heKTa ¢ MOMOIIBIO MOI0COK
are3MBHOTO MEAMIMHCKOIO JIeHKomIacTeIps (puc. 3a), Ha 12
CYTKH HaJIO’KCHbI BTOPUYHBIC LIBBI HA IOCTHEKPIKTOMUYECKYIO
pany Oenpa.

[TanmenTka BbInucaHa Ha 27 CyTKHM B YJOBJIETBOPUTECIHLHOM
cocrosHuU. [Ipu KoHTpOIBHOM OCMOTpE ciiycTs 12 MecsLes pe-
3yJIBTaThI JICYCHHS TPU3HAHBI YIOBICTBOPHTEILHBIME (pHC. 30).

OcranpHble KIMHHYeCKHe HAOIIONCHUS UMEIIH CXOXKYIO KIIH-
HUYECKYIO KapTUHY U aHaMHE3.

OtnasieHHbIE Pe3YNIbTaThl JICUCHU KOHTPOJIUPOBAIM CITYCTS
6, 12 n 18 mecsies. [Ipu sTom oneHuBamu oblee COCTOSHHE
OOJIBHBIX, BBIPAXKEHHOCTh CUMIITOMOB XPOHHYECKOH BEHO3HOM
HEJIOCTATOYHOCTH U 3CTETUUYECKUI pe3ysIbTaT JICUCHUs, CTeTIEHb
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Puc. 3. Cocmosnue nudicneil koneunocmu nayueHmxu. a) nepeo blnuckoll uz cmayuonapa, 6) cnycms 12 mecsyes

OOJIEBBIX OIYIICHUI B ONECPUPOBAHHON KOHCYHOCTH OIICHHBA-
JIM TI0 BU3YaJIbHOM aHasioroBoi mkaine (BALL).

Hebomnpimoe KomuMuecTBO MPOJCYCHHBIX OOJBHBIX CHOCO0-
CTBOBAJIO TIPOBCJICHHUIO aJICKBATHOTO KOHTPOJIS 33 KAXKIBIM H3
OOJIBHBIX B OTHajeHHOM repuojie. CyObeKTUBHO CITycTs 6 Me-
CSIIICB TIOCJIC JICYCHHSI CBOC COCTOSIHUE KaK YIOBJICTBOPHUTEIIb-
HOC OIICHUBAJH 4 MaIMeHTa, a 2 OOJbHBIX — KaK OTHOCHTEIIb-
HO YIIOBJICTBOPHUTENIBHOE. M TOJIBKO K KOHILYy TIEPBOTO Tojia BCE
OOJIBHBIC OTMEYAITH CBOE COCTOSHHE KaK YIOBJICTBOPHTEIBHOE.
Bce manueHTsl BepHYIUCH K CBOCH 00BbIYHOM sku3HH. CITyCTs ¢
6 MecsIeB OT Haualia JICYCHUS IOTEPH WIIH OTPAHHUYCHUS TPYIO-
CrOCOOHOCTH, TEM WJIM HHBIM 00pa30M CBSI3aHHBIC C ITPOBEICH-
HBIM JICUCHHEM, HE BBISIBICHBI HU y OTHOTrO OOJBHOrO. BhIpa-
JKEHHOCTh OOJICBBIX OIIYIICHHUI B ONICPHPOBAHHON KOHCUHOCTH
ObLIa Pa3IMYHON U MMeJIa TCHICHIINIO K YMCHBIICHHIO 10 Mepe
BO3PACTaHUs CPOKOB OT MOMEHTa oreparun. Ciycts 6 MecseB
cpefiHUll CyObEKTUBHBIH YPOBEHb OOJIM B ONEPUPOBAHHOU KO-
HeyHoCTH, cornacHo mkaie BAILL, 6but Ha ypoBHE 7,8, crycTst
12 mecsieB — 6,3, cnycrs 18 mecsues — 4,8.

Y Bcex 00NbHBIX HHGUIBTPAT B 00JIACTH THOMHBIX MOCIICOTIC-
PAIMOHHBIX PaH C SBICHUSAMHU XPOHHYCCKOTO BOCHAJICHHS IO-
CTEIEHHO 3amMerancs GUOpPO3HON TKaHbIO U, COOTBETCTBEHHO,
COXpaHSJICS B TCUCHHE MHOTHX MECSIICB, B CpeiHEeM, 110 12 Me-
CSIICB, YTO HE MOTJIO HE CKA3aThCs HA KAYEeCTBE )KU3HU OOJIbHBIX.
[lepBbie 6 MecsleB TOCE JCUCHUSI BBUILY HATHYHS OOJNBIINX

pyOLIOB Ha HI)KHEH KOHEYHOCTH Ka4eCTBO JKM3HH KAaK HEY/IOB-
JIETBOPUTENIBHOE PACLEHWIH 2 OOJbHBIX, KAK OTHOCHTENIBHO
Y/IOBJICTBOPUTEIBHOE U KaK YAOBIETBOPUTEIILHOE — 110 2 MalHU-
enta. [To Mepe yBelUueHHs CPOKOB OT MPOBEIACHHOIO JEUECHHs
(rerMoHbl  KOHEYHOCTH OTMEYaslach TEHICHIHMS IOBBILICHHS
Ka4yecTBa JKM3HU y Bcex 00nbHbIX. Crycts 18 MecseB TOIbKO
y 2 OONBHBIX KAa4eCTBO JKU3HM PACLECHUBAIN KaK OTHOCHTEINb-
HO YJIOBJIETBOPUTENIBHOE, OCTAJIbHBIC IIPUOJIIKAIUCH K OLCHKE
Y/IOBJICTBOPHUTEIIBHO.

CUMNTOMBI XPOHUYECKOM BEHO3HOH HEJOCTAaTOYHOCTH B
OT/IaJICHHOM IIEPHOJIC HE KOPPEIUPOBAIH C TKECTHIO U 00b-
€MOM IIPOBEACHHOTIO Je4eHus. 4 GONBHBIX CIYCTs 6 MecsleB
U Jlajiee OTMEeYald YMEPEHHO BBIPAXKEHHbIC TUCKOM(OPT U Ma-
CTO3HOCTb B OOJIACTU CTOII M TOJICHEH, KOTOPbIE CYLIECTBEH-
HO yMEHbLIAJIHCh Ha (OHE HA3HAYCHUS KOMIIPECCHOHHOTO
TPHUKOTaXKa U KypcoBoro npuema ¢pueGoToHHKOB. Bo3MorxkHast
HNPUYUHA - CTOMKOE HapylLIeHHE JOKAJIbHOTro JUM(OOTTOKA B
KOHEYHOCTH. Y 2 GOJBHBIX CHMIITOMBI XPOHHYECKOW BEHO3-
HOI HEI0CTATOYHOCTHU OBbLIM HE3HAUUTEIBbHBIMH U ITPAKTHYE-
CKH MCYE3JIM K KOHIly IEPBOT0 roja Iocie JieueHus: Ha GpoHe
KOMIIJIEKCHOTO KOHCEPBaTUBHOIO JiedeHus. JMHamMHuKa oc-
HOBHBIX I1OKa3aTeJel, ONMpPEeAeIOnX COCTOSHIE OONbHBIX
Ha (OHEe MPOBOJUMOTO JIeUeHHsI, IPpeAcTaBiIeHa B Tabnuue 1.

KoHeuHbIiI KOCMETHUYECKUil pe3ysbTar, 0COOCHHO CrycTs 6
MecsLEeB I0CIe ONepaluy, y BceX ObUI yIpydarollUM M pac-

Tabnuya. JJunamuxa ocHosHbIX noKazamenell y 601bHbIX 6 0MOaIeHHOM nepuooe (n=06)

. Oo6mee Orpannyenue KauectBo | Cumnromsl Kocmernueckuii
OO0wmuii pesyabrar BALII
COCTOSIHHE | TPYA0CHOCOOHOCTH JKM3HHA XBH apdexr
Yepes 6 mecsinen

HEYIOBJIETBOPUTEIIbHBII HET HET 2 HET 6
OTHOCHTEIIHHO

. 2 HET 2 4 7,8 HET
YIOBJIETBOPUTEIIBHEIN
YAOBJIETBOPUTEIbHBIH 4 HET 2 2 HET

Yepes 12 mecsueB

HEY10BIETBOPUTENIbHBIN HeT- HET HET HET 2
OTHOCHTEIBHO

. HET HET 3 2 6,3 3
YJ10BIETBOPUTENbHBIH
YAOBIICTBOPUTEIBHBII 6 HET 3 4 1

Yepes 18 mecsiuen

HEY/IOBIETBOPUTEIHHBIN HET HET HET HET HET
OTHOCHTEIILHO

. HET HET 2 2 4.8 3
YIOBIETBOPUTEIIBHBIH
YAOBJIETBOPUTEIBHbIH 6 HET 4 4 3
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[ICHCH HaMH KaK HEYIOBJICTBOPUTEIBHBIH, 4TO MOTpedoBaio 2
OOJILHBIM B JIaJIbHEHIIIEM [TPOBEACHNUE ICTETUUSCKON XUPYPTH-
yecKol koppeKuy. bonpine runepnurMeHTHPOBaHHbIE PYOLbI
€ yJacTKaMM HeOOJIBbIINX BTSXKESHUH KOXKU HE 100aBIISIIN ACTETH-
KU OIIepUPOBAHHOM KOHeyHOCTH. OIHAKO Y GONBIINHCTBA OOJTb-
HBIX CO BpPEMEHEM OTMEYaslach IOJIOKUTENbHAs TEHICHLIUS.
Cnycrs 12 MecsueB y Bcex OOJIbHBIX B Pa3HOH CTEHEHH MCYe3
UHQUIBTPAT, YaCTHYHO YMEHBIIWIUCH pa3Mepbl pPyOLOB, OHM
crany 0ojee YeTKMMH, YTO IIO3BOJIWJIO PACLCHUBATh JAHHYIO
CUTYaLUI0 KaK IOJIOXKHUTEIbHYIO 3CTETUYECKYI0 TEHJICHLHIO.
HeynosneTBopuTenbHbIN 3CTETUYECKHN Pe3ysbTaT KOHCTaTHPO-
BaJIN y 2 OOJBHBIX, Y OCTAJIbHBIX — OTHOCUTEIBHO YIOBJIECTBO-
PUTENBHBIA U YIOBIETBOPUTENBHBIN. B mocienyromeM pyOIst
CTaHOBWJIKCH OJIETHBIMU M HE3aMETHBIMH Ha (pOHE HEU3MEHEH-
HOM Kok koHeuHoCTH. CrrycTs 18 MecsIeB Mocie JeueHus He-
YAOBIICTBOPUTEIIbHbIE KOCMETHUYCCKUE MOTPELIHOCTH HCYE3IIH,
B 3 ciy4asx OTMEUaJIUCh OTHOCHUTEIBHO YIOBJIECTBOPUTEIbHbBIC
U B 3 - yIOBJIETBOPUTEIIbHbBIC PE3Y/IBTAThL.

TpaBMaru3zaius OKpyKarolx TKaHed npu BeinoiaHeHHH KO
ABJIsIeTCsl ee Hem30exHoU cocrapisouieid. JKemanue obecrme-
YUTh MAaKCUMAJIbHYIO PaJIHKaJIbHOCTh JIEUEHHUs IPUBOAUT K pac-
IIUPEHUIO 00beMa ONepaly HaXO/sICh B YETKOH 3aBUCHMOCTH
OT MATOreHEeTHYECKUX OCOOCHHOCTEH 3aboieBaHHs KaXJOro
KOHKPETHOTO MalyeHTa. VIMEHHO Xupyprudeckue MaHUILYIs-
LMY B [TO/IKOKHOM KJIETYATKE HIYKHUX KOHEYHOCTEH U IPUBOJST
K Pa3BUTHIO PA3IUYHBIX 110 00BEMY I'€MaToM, MOBPEXKICHHIO
mUM(paTHYeCKUX COCYI0B U HEPBOB.

CrpemieHUe TOBBICUTH KocMmeTndeckuit sdpdext K
IPOBOLUPYET XUPYPrOB BBINOJIHAThH €€ U3 MAJICHbKUX pa3-
pe3oB. IIpu HeToCTaTOYHOM ONIBITE CIELUAIUCTAa ITO MO-
KET MPUBOAUTH K PA3JIUYHBIM 10 TAKECTH MOCIEACTBUIM.
B nyumem ciayuae He OyAeT BBINOJHEH OAWH U3 JTAloB
onepalMy WIHM B IHOCIEICTBUU INPOU30HAET IJI0OXOE 3a-
KUBJIGHHE MOCJIEONEpPallMOHHBIX paH, a B XyIlIeM — 3a
CYET OTPhIBAa KPYIHOI'O IOJKOXHOTO BEHO3HOI'O NPUTOKA
iy neppopaHTa MOXKHO CIIPOBOLMPOBATH HE3aMEUCHHOE
HMHTPAOINepalliOHHOE KPOBOTEUCHUE, IPUBOJAILEE B 1aJIb-
HeHIIeM K Pa3sBUTHIO MOAKOXXHBIX FeMaTOM M OOLIMPHBIX
KpoBou3ausHuil. I[IpeHeOpekeHre HHTPaOMePaHOHHBIM
reMOCTa30M SIBJISAETCS OCHOBHOW NPUYMHON MOCieayole-
ro pa3BUTHUS THOWHBIX MPOLECCOB B KOHEUHOCTH.

Ilo manubIM psina aBTOpoB [8-10], UMEHHO Ha OJIO MOJX-
KOKHBIX TI'€MaToM, Kak Hau0oJjiee BEPOSTHBIX HCTOYHHUKOB
0OLIMPHOTr0 HATHOMTEJIBHOTO NpoLecca, npuxoaurcs 1o 10%
BCEX InocieonepanuoHHbix ocnoxHeHuil K®. ITospexnenue
MeJUaIbHOTO JTUM(ATHYECKOTO KOJUIEKTOpA MPU IKCTPAKIMH
ctBosia BIIB u ee mpurokos, B 6-7% ciyuyaeB MOXET BBI3bI-
BaTh JMM(OpPEI0, OTEKH, BOCHAIUTEIbHbIE HHPUIBTPATHI,
poxucToe BocnajeHue koHeuHoctH [14,15]. ITo maHHBIM
H.A. Cepreea c coabt. [15], B paHHeM mnocJieonepaiuoH-
HOM niepuoje B 16,3% ciyuaeB oTMedanuch HHQEKIMOHHBIS
paHeBbIC OCIOKHEHHS Toce (IeOIKTOMUN.

Hcnonp3oBanue rpyObIX METaUIMYECKHMX HHCTPYMEHTOB
W 30HJ0B IpH Tpakuuu crBojia bIIB Bo BpeMs BbINOIHEHUS
orepanuu CrocoOCTBYeT CKOIUICHHIO B KaHalle - HAa MecTe
yAAJICHHO MOJKOKHOW BEHBI, KPOBH U JIUM(QBI, KOTOPbIE ITPH
OIPECIICHHBIX YCIOBUIX CTAHOBATCSA UJI€aJIbHOM Cpeon 11
Pa3BUTHSI paHEBO HH(ECKIIMU U CEITHUYCCKUX OCIOKHCHUMN.

A. Ouazzani et al. [16] npuBOAAT ABa Cilydasi TSXKEIOH He-
Kpotusupyrouiei nupexkuun y Mmyxunt 42 u 60 ser nocie KO.
[TpuMmeuaTenbHO, 4TO B 00CHX CIydasiX MPOBOJHMIACH TIEPH-
oIepallOHHass aHTUOMOTUKOTEpanus. Y BTOPOro HalUeHTa
teuenne XMMT Ha ¢oHe caxapHOro nuabera OCI0XKHHIOCH
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CENTHYECCKUM IIOKOM M MAaCCHUBHBIMU HEKPO3aMH MATKHUX
TKaHed Oezpa, 4YTO BBI3BAJIO HEOOXOIMMOCTH BBITIOJHCHHUS
BBICOKOIM HaJMbIIENKOBOH ammyTauun Oeapa. J. Olivencia
[13] onuchIBaET HECKOIBKO KIMHUYCCKUX HAOIIONCHUN MPO-
TSKEHHBIX KOJKHBIX HEKPO30B, BEPOSITHO, HEKPOTU3UPYIOILEH
uHdexuun u3 donee yem 1000 KOO, BrImOIHEHHBIX B aMOy-
JIATOPHBIX YCIOBUSX.

B nocienree Bpemst haeOIKTOMES cTajga Oomepanueit Iis
HaunHatomux. Kak mpaBuio, ee JOBEpSAIOT BBINOIHIATH MO-
JIOABIM XUPYpraM, TOJBKO HAYMHAIOUIMM CBOW mpodeccuo-
HaJIbHBIN MyTh, CYUTAs €€ HE OYEHb CIO0XKHOH. A HEKOTOpBIE
COCYIUCTBIE XUPYPI'H, ONEPUPYIOLINE HA aOpTe€ U KPYIHBIX
apTepusix, BOOOIIE OTHOCATCS K BEHaM HM)KHUX KOHEYHOCTEH
OYEHb CHUCXOJUTENIbHO. Takoe OTHOILIEHKE K JaHHOMY 3a00-
JICBAHUIO MOPOM M MPHUBOIUT K KATaCTPOPHUUSCKUM TOCIE]-
CTBUSIM ISl MAIIUEHTA. AHAIN3 MPOJICUCHHBIX OOJIBHBIX C 00-
MIMPHBIMU (iierMoHaMu koHeuHocTel nocie KO nokaspiBaer
HEJ0CTaTOYHOE BHUMaHHE Bpaueil K KauecTBy MHTpaolepa-
LIUOHHOTO IeMOCTa3a M HEaJeKBAaTHOE I0CJIeOlepalliOHHOE
HaOmonenue 3a 0oabHbIME. OCMOTp U TEPeBsI3KH OOIBHOTO
B PaHHEM I1OCJICONEPALUOHHOM IIepHO/ie, IIPU HEOOXOAUMO-
CTU BBITIOJIHEHHUE Y3-HCCIIeIOBAHUS, IO BCEH BEPOSITHOCTH,
HIPEeIOTBPATHIIN OBl CTOJIb TSDKEJIbIE OCIOKHEHUS.

CoOCTBEHHBII MHOTOJIETHUH OIBIT BEACHUS OINEepalnui
Ha BEHaX HUKHUX KOHEUHOCTEH MO3BOJISAET 3aKJIIOUUTh, YTO
K® — crnerinanu3upoBaHHasi COCynIucTas onepaius, Tpedy-
I0IIasi OT XMPYypra BHICOKOH KBanuduKaluu, 3HAHUN Bapu-
AQHTOB BEHO3HOH aHATOMHUHU U BJIAJICHUSA XUPYPrUUYECKOH
COCYAMCTOH TeXHHKOW. B Xoxe omepauuu HEOOXOAMMO
YYHUTBIBAaTh BBISABICHHBIE NPHU Y3-Hcclie0BaHUU 0COOCH-
HOCTHM BEHO3HOH CHUCTeMBbI MalKeHTa. Bricokue pesynaprarsl
xupyprudeckoro jeueHus: 6oiapHbIXx BBHK 3aBucsT ot xaue-
CTBa MpEIONepalMOHHON AMArHOCTUKU M BbIOOpA WHIUBH-
IyaJIbHOTO o0beMa XUPYPTUYECKOTO JEUCHHUS AJIs KaxI0ro
nanueHTa. [lpu coOmoneHnn HEOOXOMUMBIX TPeOOBaHUN K
BBIMIOJTHEHUIO XUPYPrUYECKOro 3Tama JICYEHUsS MajoTpaB-
MaTHYHOCTb IO OTHOLICHUIO K OKPY’KAIOLIMM BEHY TKaH:IM,
TIIATEIBHBIN TOCICONEePALMOHHBIA IeMOCTa3 MO3BOJIAT HMC-
KJIIOYUTh THONHBIEC, HHOTZIA CENTHYECKHE, [TOCICONepaluoH-
HbIE OCJIOXKHCHHUS.

CoBpeMeHHbIe TEHACHIMH B (IeOOIOTHH CTPAaTerHIeCKH
MEHSIOT TOAXOABl K XUPYPTHMUECKOMY JICUEHUIO OOJIBHBIX
BapHUKO3HOIH 0O0Je3HbIO HW)KHUX KOHeuHocTeil. Ha cmeny
arpecCUBHBIM XUPYPIHYECKUM BMELIATEIbCTBAM HPUXOAST
MaJIOMHBa3UBHbBIE alibTepHaTUBHBIE MeToaukH (PUA, DBJIO).
OnHako, yuuTbiBas macmtTadbl Poccuu, kauecTBO MEIUILIMH-
CKOro 0o0ecreveHus] PerMoHOB U Pa3IMYHOE MaTepHalbHOE
6J1aronoayvyre HaceleHUs, CIeyeT YYUThIBATh, YTO KOMOU-
HUpOBaHHAs (DICOIKTOMHUSI €Ille JOJAr0 OCTAHETCS METOIOM
BBIOOpA MPH JICUCHUH BAPUKO3HOW OOJIC3HH HUIKHUX KOHEU-
HOCTEH. A NpU BOSHUKHOBEHUHU THOMHBIX OCJIIONKHEHUN TOJIb-
KO CBOEBpPEMECHHAs TOCHUTANIMU3aLMsl, KOMIUIEKCHAs HHTEH-
CUBHas Tepanus ¢ aJIeKBaTHOW XUpypruyeckoi o6paboTkoil
THOMHBIX 04YaroB M JIOMOJHHUTEIbHBIM HMCIIOJIb30BaHUEM (-
3UKO-XMMHYECKHX TEXHOJOTUH MO3BOJAT YIyULIUTh PE3yiib-
TaThl JedeHus OonbHbIX. [llMpokoe npuMeHeHne pa3InyHbIX
BapHaHTOB JIA3€PHOI U PaIMOYaCTOTHOW BHYTPUCOCYAUCTOM
a0JsIIMK B COYETAaHUM CO CKJIepOoTepamueil 1 MHUHUQICOIK-
TOMHEH MO3BOJAT MHUHMMM3UPOBATh BEPOSTHOCTH PAa3BUTHUSA
TSKEJIBIX PAHEBBIX OCJIOKHCHUH B OyayLieMm.

BoiBoapbl. 1. TToBbilieHHe KauecTBa BBIMOIHCHHUS KOMOMHHPO-
BaHHBIX (IICOIKTOMUM, TIIATEIbHBIN KOHTPOJb 38 HHTPAOIEpa-
[IMOHHBIM TeMOCTa30M M NPO(eCCHOHATBHOE MT0CICOIePAUOH-
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HOC BCIACHUC 60.]'lele TMO3BOJIAT UCKIFOYUTDh PA3BUTUC PEAKHUX,
OJHAKO BE€CbMa TKCIIBIX ITOCIICOINEPAIUOHHBIX CEHNTHYCCKUX
OCJIOKHEHHH.

2. KommiekcHast 1e3MHTOKCUKALIMOHHAS Tepanys ¢ IPUMEHEHU-
€M pa3IMYHbIX BUAOB Xupypruueckoil suepruu (NO-tepamnus,
IJIa3MEHHBIC I'IOTO](I/I) U aKTUBHAs XUPYypruyeckas TakKTUkKa CIro-
COOCTBYIOT OBICTPOMY JIOCTHIKSHHIO MTOJIOKUTEIbHBIX PE3yIbTa-
TOB JICUCHUS.

3. Illupokoe BHenpenue B (uieOONIOrHYECKYIO MPAKTHKY Majo-
MHBA3UBHBIX JHJOBACKYJSIPHBIX TEXHOJOIMH IpU XUPYpru-
YEeCKOM JICUCHUU OOJIBHBIX BApUKO3HOU OOJEC3HBIO MO3BOJIUT
MUHHUMH3UPOBATH KOJIMYECTBO ITOCJICONEPALMOHHBIX FHOﬁHbIX
OCJIOKHEHHH.
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SUMMARY

EXPERIENCE OF TREATMENT OF THE SEPTIC
PHLEGMONS OF THE LOWER LIMBS AFTER THE
COMBINED PHLEBECTOMY

Krylov A., Shulutko A., Osmanov E., Gogokhia T.

First Moscow State Medical University. M. Sechenov (Sech-
enovs University), Department of Faculty Surgery No. 2, Russia

The aim of the study - to identify the causes and develop
methods of treatment and prevention of septic phlegmons of
the lower extremities after combined phlebectomy.

The article presents the experience of treating 6 patients
between the ages of 21 and 69 years with severe pyo-in-
flammatory complications (septic phlegmons) of the lower
extremities after combined phlebectomy between 2012 and
2019. All patients had signs of a expressed systemic inflam-
matory response (SIRS3 and SIRS4) when they received
admission. Against the background of intensive detoxifica-
tion therapy in intensive care department, all patients were
operated on emergency indications. Under anesthesia, they
were performed an opening the subcutaneous phlegmons of
the lower extremities using wide stripes incisions. Compre-
hensive therapy included the prescribing of antibiotics, anti-
inflammatory drugs, stage necrectomy, the treatment of puru-
lent wounds with various variants of surgical energy (plasma
flows and NO-therapy) in various modes.

The results of the treatment were estimated in the near
and distant periods. Timely diagnosis, surgical treatment
with the opening of purulent cavities with a wide exci-
sion of necrotized subcutaneous fat and fascia, as well as
the subsequent plasmadynamic stage wound purification
in therapeutic mode allowed in all cases to stop systemic
inflammatory syndrome, to achieve rapid cleansing and
healing of wounds. All patients were discharged for out-
patient treatment. There were no fatalities. The long-term
results of treatment were found to be satisfactory, and no
patients were found to be disabled.

The careful compliance to the main stages of the combined
phlebectomy, especially the quality control of postoperative
hemostasis, can minimize the development of septic com-
plications. The comprehensive treatment with active surgi-
cal tactics and the use of air-plasma technologies allow to
achieve a rapid cleansing of wounds and a speedy recovery
of patients.

Keywords: phlebectomy, varicose veins, purulent complica-
tions, extensive phlegmon, lower limbs, sepsis.
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PE3IOME

ONBIT JIEYEHHUA CENTHYECKHUX ®JIEICMOH
HUKHUX KOHEYHOCTEM NOCJE KOMBUHUPO-
BAHHBIX ®JIEBIKTOMMUI

Kpbuios A.1O., llyayrko A.M.,
Ocmanos .1, T'oroxus T.P.

@IAY BO Ilepsvii MIMY um. U.M. Ceuenosa (Ceuenoscxuii
Vuusepcumem), xageopa gaxynememcroii xupypeuu Ne2 Mo-
ckea, Poccus

Lens mccaenoBanus — ONpeNENUTh MIPUIUHEI U pa3pado-
TaTh METOJBI JICUCHUS U MPO(UIAKTUKH CENTUIECKHX (ier-
MOH HIDKHUX KOHEYHOCTEH Tociie KOMOMHUPOBAHHBIX (hi1ed-
OKTOMMII.

B craTtse mpencTaBieH ombIT edeHUS 6 GONBHBIX B BO3-
pacte oT 21 10 69 neT ¢ TAKEITBIMH THOWHO-BO CITATHTENb-
HBIMU OCJIIOKHEHHSIMHU (cenThdeckue (IerMOHB) HIKHUX
KOHEYHOCTEH mociae KOMOWMHUPOBAHHBIX (ueOIKTOMHUHN 3a
nepuoxn ¢ 2012 mo 2019 rr. YV Bcex OONBHBIX MPU MOCTYTIIE-
HUU UMEIUCh MPU3HAKHU BBIPAXKEHHON CHCTEMHOMN BocCIa-
nutenbHo# peaknuu (SIRS, uSIRS,). Ha pone nposenenns
WHTEHCHBHOW IE3MHTOKCUKAIIMOHHON TEPANIHH B yCIOBHIX
peaHMManWyu BCE MANHEHTHl OMEPHPOBAHBEI MO AKCTPEH-
HBIM noka3aHusM. [Tog Hapko30M UM IPOU3BEITH BCKPHITHE
MOJIKO’KHEIX ()IETMOH HIDKHHX KOHEYHOCTEH NMpu MOMOIIH
MIUPOKHUX JIAMIIACHBIX pa3pe3oB. KommuekcHas Ttepamns
BKJTIOYAJia Ha3HAU€HHE AHTHOMOTHKOB, NMPOTHBOBOCIIANIH-
TEIbHBIX NPENnapaToB, 3TAIHbIe HEKPIKTOMHH, 00paboTKy
THOWHBIX paH pa3IWYHBIMH BapHaHTAMU XHPYPrUYecKOH
sHepruu (TmazMeHHbie TOTOKM U NO-Tepanus) B pa3nud-
HBIX peXHMax.

PesynbraTel IedeHNs OICHEHBI B OMMDKAHIIeM M OTJaseH-
HOM mepuonax. CBoeBpeMeHHasi AMArHOCTHKA, XUPyprude-
CKO€ JIEYEHHE C BCKPHITHEM THOHHBIX MOJOCTEH C ITMPOKHM
HCCEUCHHEM HEKPOTH3MPOBAHHON ITOAKOXKHOI KIIETUYATKH H
¢dacunn, a TakKe MOCIeTYIONas MIa3MOANHAMHYECKast STal-
Hasl CaHalMs paH B TEPANEBTUYECKOM PEXHUME IMO3BOJIMIH
BO BCEX CIIydasX KyHMHpPOBAaTh CHCTEMHBIN BOCIATHTEIbHBIH
CHUHJIPOM, TOOHUTHCS OBICTPOTO OYHINECHHUS W 32KUBICHHUS PaH.
Bce GonpHble BBITUCAHBI Ha aMOyIaTOpHOE OJEYHBAHUE.
JleTambHBIX MCXOZOB U CHIDKEHHS TPYIOCIIOCOOHOCTH HE OT-
MeueHo. OTAaTeHHbBIe Pe3yNbTaThl JIEICHUS TPU3HAHBI Y[0B-
JIEeTBOPHUTENBHBIMHU.

TmarensHoe cOOMIONEHNE BBHITOTHEHHWS OCHOBHBIX 3Ta-
OB KOMOMHHPOBAHHOU (IIeOIKTOMUHU, 0COOCHHO KOHTPOJIb
3a Ka4eCTBOM IIOCIIEOTNEPAIIHOHHOTO TeMOCTa3a, MO3BOJSIIOT
MMHUMHU3UPOBATh pa3BUTHE THOMHBIX OclokHEeHUH. Kowm-
MJIEKCHOE JIEYEHHUE C aKTMBHOM XUPYpPrHMUE€CKOM TAaKTHKOW U
MIPUMEHEHNEM BO3AYIIHO-IUIa3MEHHBIX TEXHOJOTHH IT03BO-
JISI0T OOUTHCS OBICTPOTO OYMINEHHS PaH U BBI3TOPOBICHUS
OONBHBIX.

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

“gboydy

Jags 30 gd0ls Lg3@og9M0 Rangadmbgdols
339Mbs@mdol podmapogrgds  3mddobo®gdygemo gangd-

9dB™Iools Jgdge
5.300e0M30, 5.7 A M, J-0bdsbmgo, @.amambos

0.Lghombmgols Lob. dmlgmgol 3odggamo Lobgardfogm
bsdgoobem  9bogg@dlodgdol (bghombmglgzol ¢boggm-
LodgHo), Jodgdaools gomgods N2, @glgomo

33e0g30L  dobsbo - Jggos  goymgdol  Lg3Gogy®o
B gadmbgool dobgbgool oygbs ©s d39@Mbogmdols
dgmmegool Fgdydeggds, gmddobomgdymo g gdgd@em-
dogdol 99dwyy.

bAo@osdo  Fomdmwygbogmos 21-0sb 69 Fansdwg Sbe-
3oL 6 353096@0l I3g@bogmmds  Jggos  Joygdgdol (-
3539 hodJmgob-sbmgdomo  godmgmgdgdom  (Lgd@ogzy®o
B gadmbgdo)  3mddobodgdymo  gagdgJdmdool  gd-
©92 2012-©056 2019 Fansdog 3gmomoTo. yggams 35309601
Pgdmygobolol s@gbodbgdmms aodmbs@garo LobEgdy®o
5bmgdomo  dgojizool bodbgdo (SIRS, o SIRS). hod-
29090 0bBgblogdo  ©gbobGmJlogszools  mgdsdools
Bmbbg, M956035:300L 30MMdgddo gdabogg 353096@L Boy-
BSOS M3gAHS30s Ao gogeo  Hggbgdgdol dglisdsdo-
Lo.  sbgbogbools  Jg9d  Bo@dodws  Jagos  gowydgdols

3563393 Bangadmbgdol g5339000 Bomm  @sd3sby@o
3565339900l Lodgsggdom.  30md3egdby@o  mg@sdos

dmoEogs  56G0d0mA03900L, Sbmgdols  Lofobsswdmgam
Lodgogngdgdol  ©obodgbsl, g@o3mdgdog  bgg®gd@mdosl,
ho®Jmgobo kMmoamdgdol ©odydoggosl Jodmygdyogao 96-
90200L Lbgsalbgs go®oob@gdoom (3gnsbdyg@mo bsgswgdo
©o NO-009®5305) Ubgowolbbgs (9408To. 8390bsgomdols
Y9092900 Yguobes gobanmgl ©s Jodgye 3gMomwgo-
Fo. OHOY@o  ©ospbmbo, Jodydaogmo  I3g@Hbogmds
ho®Jmgobo @@yl aoblibom, bgg@mbyao 356J39Ts gxdg-
©obol s Boli300l oMM 953390000, S3MgNgg 0gMe-
3ogao gg0ddo dMogmdol Jgdoamdo 3ensbdmwobsdo-
90 9B3mdgM 030 Lobo00l Lodgeagdom dglsdengdgano
aobos LobRgdg@o sbmgdomo Lobp®@mdol dghghgds ygg-
s  Jgdnbgggsdo, d@ogmdgdols gs{bgbos ©s L{®sgo
Ygbm@ (3905, yggans 35309b@0 gofgdogr obs Sddyens-
BOO0YEo  I3g@Hbosenmdols hals@oMgdamsm. @g@ogy®o
Yggao o0 5@0bodbs. Ig@bognmdols @ gneo gog-
3900 dS@OMYOYEos  AMAMA G oo doymeoa gogeno.
>M3gHm 3530960L 5@ omgbodbs FAOMIoLiybo®osbmdols
©5]g90mgds. 3mddobodgdyemo B gdgd@mdools doGomes-
©0 gBo39%0L Logygmogygaem Jgldgamgosl ©s gobls-
390G gdom  m3gAsooldgdamdo 39dmLHobol bo@ob-
bol  3mbd@menl  dggdanos  dobodydsdmyg  ©s0ggebml
bo@Jmgsbo  gommyegdgdol  aobgomotgds.  sjBogdo
Joogdaogmo  GodBogom gmddaglyco 339@bsgmds
©> dogMHmgob-3gnsbd o Bgdbmemyogdol odmygbgds
9bOYbggegmarl  ddogmdgdol LY@sgsw  aofdgbools
©> 3530963900l L{@og 9sb3n@bgdsb.

12



GEORGIAN MEDICAL NEWS
No 2 (299) 2020

JUOPEPEHIINAJIBHASA JTUATHOCTUKA 1 OCOBEHHOCTH KIIMHUYECKOTI'O TEYEHUSA
ONYXOJEN OKOJIOYIITHBIX CTIOHHBIX )KEJTE3

"Tumodeen A.A., 'Yiuko H.A., bepuize B.P., 'Tumodees A.A., 2SIpua M.A.

!Hayuonanohas MeOuyunckas akademus nocieouniomtno2o oopasosanus um. ILJL [lynuka MO3 Ykpaunwl, Kues;
?YBY3 «Kuesckuil MeOuyunckuil ynueepcumemy, Yxkpauna

B mocnenHue roapl Yucio O0JbHBIX ¢ J00POKAYCCTBEHHBIMU
HOBOOOPa30BaHUAMH OOJBIINX CIIOHHBIX JKelie3 3HAYUTEIbHO
yBennumiiock. OHAM U3 Hanbojee YacTo BCTPEUYaeMbIX HOBO-
00pa30BaHUIl OKOJIOYIIHOM CITIOHHOM JKeJe3bl SIBISAETCS ILIeO-
MopdHas ageroma [1-4]. CxoncTBO B KIMHUUECKOH KapTHHE T1JIe0-
MOP(HBIX 1 MOHOMOP(HBIX aACHOM OOJBIINX CIIOHHBIX JKeJe3
BBI3BIBACT OOJIBIIIOE YKCIIO THATHOCTHUYECKUX OIIMOOK. [Ipu mpo-
BeaeHUN TU(dEpeHIMATBHON THATHOCTHKH YHCIIO JUArHOCTHYC-
CKHUX OIINOOK Kojtebnerest B pezenax ot 7 1o 46% [1-4].

3HaUUMYyI0 pOJb B COBPEMEHHOH JMAarHOCTHKE OIyXOJeH
YeJIFOCTHO-JIUIIEBOM 001aCTH UIpaeT KOMIBIOTEPHAs U MarHUT-
HO-pe30HaHCHasl TOMOrpadusi, OHAKO BCE eII€ HeA0CTaTOYHOE
BHUMaHUE YACIACTCA )II/IaFHOCTI/I‘leCKOﬁ LHEHHOCTU YJIBTPa3BYy-
KOBOT'O MeTO/ia 00CIIe/JOBaHMUs OKOJIOYLIHOW CIIFOHHOI JKee3bl
IPH OITYXOJISIX U OMYXOJICNOIOOHBIX 00pa30BaHUSIX.

I_leﬂl)l() HCCIICN0BAHUS ABJISCTCA YTOUHUTD JUArHOCTUYCCKYIO
[IEHHOCTh YJIBTPa3ByKOBOTO METOAa OOCIIENOBaHUS B JAUMArHO-
CTHKE OITyXOJIel OKOJIOYLTHOM JKeIe3bl.

Marepuan u Metoabl. [IpoBeneHo KiIMHHYECKOe 00cie0Ba-
Hue 389 GONBHBIX ¢ JOOPOKAYECTBEHHBIMHU OITYXOJISIMH U OITyXO-
JIeNoI00HBIMU 00PA30BaHHSIMU OKOJIOYIIHBIX JKere3. Beem rocru-
TaJIU3UPOBAHHBIM 60J'II)H]>IM C ﬂOGpOKa‘IeCTBeHHbIMI/I OITyXOJISIMU
OKOJIOYIIIHOM CIIFOHHOW JKeJe3bl MPOBOAWIM OOLICKIMHUYECKOE
o0creioBaHKe, BKIIOYAIOLICE: OCMOTp, aHaMHE3, PEHTIeHOrpa-
¢uro, cuanorpaduro, ToMocHanorpaduio, KOMIBIOTEPHYIO TOMO-
rpaduio, MarHUTHO-PE30HAHCHYIO TOMOrpaduio, 1abopaTopHbIe
HCCIIEIOBaHMUsL. YIIBTPa3ByKOBOE HCCIIEZ0BAHKE POBOIMIOCH Ha
armapare HD11XE ¢upwmsr Philips (CILIA). CrenunansHoit nos-
TOTOBKHM /I TAlleHTa He TpeboBanock. OOCIeI0BaHNE BBIMON-
HSJIOCh B TIOJIOKEHHMH JIeXKa Ha CIHHE C TOJIOBOM, MOBEPHYTOM
HECKOJILKO B CTOPOHY, IIPOTHUBOIIOJIOKHYIO UCCIIEyeMOM, B COCTO-
SIHUM MaKCUMaJIbHO BO3MOXKHOTO CMbIKaHHs 3y0oB. B mpomecce
MCCIICIOBAHHUSI BBIONHSIIOCh MAKCUMAIIBHOE KOJIMYECTBO CPE30B
B TPEX OCHOBHBIX MO3MLMSX JATUYMKA C LENBbIO OMpeneseHus 6o-
nee MHOOPMATHBHBIX KapPTUH BCEX BHU3YaIH3UPYEMBIX CTPYKTYD.
OKOHYATEeNbHBIN AMArHO3 YCTAHABIMBAJICSA IOCNIE MPOBEACHUSA
OIEepaTHBHOIO BMEIIATENbCTBA U TATOMOP(HOIOTHIECKOro UCCIe-
JIOBaHMSI HOBOOOPA30BaAHMS.

Pesyabrarsl u o0cy:kaeHue. [IponeHT BpaueOHBIX [aua-
THOCTHYECKHX OIIHOOK B YCIIOBUAX IOJUKIIMHUK ObLT BECbMa
BBICOKHUM M cocTaBuil okojio 80%. YCTaHOBIEHO, YTO CPOKHU
oOpartieHust OOJNBHBIX IS MPOBEACHUS CIICIIMATU3UPOBAHHO-

a

ro Je4YeHHus: ObUIH Pas3In4YHbIMHU. BonbHbIE C OIIYXOJIAMHU OKO-
JIOYIIHOM JKeJie3bl 00pallaaich Ui CTAllMOHAPHOTO JIEYEHHs B
YEJIFOCTHO-IIMIEBOE OT/EIICHHE C 3al03JaHueM - cIycTs | rox
MOCJIe IEPBUYHOTO OOHAPYKEHHST OITYXOJIH.

Pa3mepsr HOBOOOpa30BaHM OKOJIOYIIHBIX JKeJie3 OblIN pas-
JMYHBIMHM — OT MaJI03aMETHBIX OITyXOJIei 10 MX 3HAYMTEIbHBIX
pa3mepoB (puc. 1).

Crnenyer oOpaTHTh BHEMaHHE Ha OOJIBIIOE CXOACTBO B KIIH-
HUYECKOM CHMITOMATHKE U3YyYaeMBIX OMyXOJel MEXIy COOOH.
JInst n3ydeHus: TOCTOBEPHOCTH YacTOTHI BCTPEIaeMOCTH OIIpe-
JETICHHOH KIMHUYECKOH CHMNTOMATUKH (00IIne M MECTHBIE
JKaso0bl, KIMHUIECKHE CHMIITOMBI, PE3YIbTaThl BU3yaIbHOTO
0CMOTpa) B 00CIEAYeMbIX IpyInax HaOMIONEHHs MPUMEHSIICST
MaTeMaTHdecknii MeTos. BBIABIEHO, YTO MecTHas KIMHHYE-
CKas CHMITTOMAaTHKa, KOTOpasi OOBIYHO MCTIONB3yeTCs MIPU OITH-
CaHWH KIMHWYECKUX MPU3HAKOB OITyXOJeH, OIWHAKOBO YacTO
BCTpeyanach y OOJBHBIX ¢ Pa3HBIMH (popMaMu aJleHOM OKOJIO-
YIIHBIX Kene3. V3 Bcex M3ydeHHBIX KIMHHYECKHX CHMIITOMOB
TONBKO J[Ba MPH3HAKA (CHMIITOMA) MOJKHO HCIIOIb30BATh IS
I depeHIaTbHON THaTHOCTHKA MEXIYy TUICOMOP(QHBIMU U
MOHOMOP(HBIMH a€HOMAMH: “TIEPUOIUUECKOE yBEIUUCHUE U
YMEHBIIICHHE B pa3Mepax OIyXOJH 0 Mepe e€ pocTa” U “MyIb-
THIEHTPUIECKHH pocT omyxonu” . Hamidame mepBoro cuMnroma
MOKHO OOBSICHUTB TE€M, UTO B CTPYKTYpe IIIEOMOP(HBIX a1eHOM
Y 37I0Ka9eCTBEHHBIX OITyXOJIel OKOJOYIITHBIX JKele3 JOCTATOTHO
4acTo (10 HAIINM JaHHBIM, mpuMepHo B 70% cirydaeB) BcTpe-
YalOTCA MOJIOCTH, 3aMONTHEHHBIE XHUIAKUM COACPKHUMBIM. IlpH
W3MEHEHUN KOJIMYECTBA SKHIKOTO COAEPKHMOTO B IIOIOCTSX
OOIBHON OTMEYACT YBEIHICHHE NI yMECHBIIICHNE OIyX0JIECBOTO
obpasoBanus. CiaemyeT OTMETHTb, UTO IAXKe 3TH /IBa yKA3aHHBIX
CHMIITOMA HEIb3s1 HCHONIB30BaTh I JOCTOBEpHOH anddepeH-
I[aTbHON IMarHOCTUKH TICOMOP(HBIX ¥ MOHOMOP(HBIX aje-
HOM OKOJIOYIIIHBIX JK€JIE3.

s muddepeHnmanbHO THarHOCTHKH OITyXOJICH OKOJIOYIITHBIX
JKeNE3 ¢ ApyruMH 3a00JIeBaHMSIME (JIOKHBIN apoTuT [epreHbep-
ra, TMM(OTEHHBII TapOTHT, CHANO03, JOOPOKAYECTBEHHOE JIMM-
(osmuTeNNaNBHOE MOPAXKEHNE, KACTA, TapacHaioMa, CHAION0-
xut, cuaapoM lllerpena) HamMu paHee HEPEIKO MCIOIB30BAJICS
cuanorpauuecKuii MeTox OOCNEeOBaHMS ATHUX JKENe3 C IMpH-
MEHEHHEM BOJIOPACTBOPHMBIX PEHTTCHOKOHTPACTHBIX BEIIECTB.
Kpome 0OBIUHBIX (OOIIETPUHATHIX) CHAJIOTpaMM B KIMHUKE
YETIOCTHO-JIUIIEBON XUPYPTHN MPUMEHSIICS OPTOIAHTOMOCHA-

0

Puc. 1. Brewnuii 6u0 6016HbIX ¢ ONYXONAMU (VKA3AHBI CMPETKAMU) PAZHBIX PAZMEPOS,
JIOKANU308AGUIUXCS 8 OKOLOYWIHOU Jiceiese (a, 0)

© GMN
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norpaduueckuii MeToJ] 00CIIeIOBaHuUs C MIPUBICYCHHEM JIBYX-
cTOpoHHE#H cuanorpaduu (puc. 2).

HecmoTpst Ha Hamuune XapakTEPHBIX TS KaXKI0T0 3a00/1eBa-
HHS CHAJIOrpa)M4ecKuX MPU3HAKOB, MMEETCS MHOTO CXOJCTB B
cuajorpaguIeckoil KapTUHE Kak OIyXOJIeH, TaK ¥ HeoIyXoJie-
BbIX 3a00seBanuii (puc. 3).

ComacHO TOTYYeHHBIM B PE3yJbTare MCCIICHOBAHUs JAHHBIM,

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

JIMarHOCTHYECKasl LICHHOCTb CHAJIOrPaMM M OPTOIAHTOMOCHAIIO-
rpamm B i depeHIHaIbHOM AHarHOCTHKE OIyXOJIeil U OIyXorie-
H000HBIX 00pa30BaHHIT OKOJIOYIIHBIX KeJle3 He IpeBbiaet 74%.

OTpHuarenbHON CTOPOHOM B HCIOJIB30BaHMU cuasorpadu-
YecKoro Metoza obciemnoBanus s aupdepeHnnanbHON aua-
THOCTHKH onyxoneifl OKOJIOYILIHBIX JKEJIE3 ABJIACTCS HEBO3MOXK-
HOCTb ONPEAEIUTh HAJIU4YKME B CTPYKTYpE OIyXOseH MosiocTei

Puc. 2. Opmonanmomocuanoepamma 300p0o8020 uenogexa (Hopma)

E

M

Puc. 3. Cuanoepammpli OkonoyuHsIx dcenes 6onbHbIX 10dicHbIM napomumom I epyenbepea (a, 6), mumgozennviv napomumom (),
CUano30M (2), 00OPOKAUECMBEHHBIM TUMPOINUMETUATLHBIM HOpadiceHuem (0), Kucmoil (e), onyxoasimu (Jic, 3), napacuaromou (u),
KAIbKYILE3HIM NAPOMUumom (k) (Cmpeixoii ykazano Mecmo pacnoniodicenusi CIIOHHO20 KAMH3L), cuanioooxumom (1),

cunopomom Lleecpena (m)
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WIN JPYTUX CTPYKTYPHBIX M3MEHEHUH (MYyJIbTHLIEHTPUYCCKUH
POCT OIyXOJIM, HAJMYME WM OTCYTCTBHE KallCyJbl), a TaKKe
BBISIBUTB PACIIOJIOKEHUE OIYXOJIU WM APYTOM MaTONIOrMYECKHUi
HpOLeCC HaJl JINIEBBIM HEPBOM WIIH IO/ HUM, T.€. Bpady HEBO3-
MOXKHO OHPEJIeIUTh B3aMMOPACIIOIOKEHHE OMYXOJIM U BETBEH
JIMLIEBOTO HEPBA.

B nuddepeniuaabHOi [MarHOCTHKE OITyX0JIeil OKOJIOYIIIHBIX
CITIOHHBIX jkesie3 koMibroTepHas (KT) u mMarHuTHO-pe3oHaHc-
Hast Tomorpadust (MPT) no3BosistoT Gonee JeTaibHO POBECTH
OLIEHKY MaTOJIOTMYECKOTO 04ara, HaXosIerocs: B OKOJIOYITHOM
JKeJe3e M/WIH OKPYKAIoUMX e€ MITKHX TKaHsxX. OLEHKY Mpo-
BOJIMJTH 110 HAJIMYMIO MJIM OTCYTCTBHUIO NMATOJIOTHYECKUX OYaroB
OIIPE/ICIICHHOM TJIOTHOCTH TKaHH, YTO MO3BOJIMIIO BBISIBUTH I10-

JIOCTH Kak B camoii xenese, Tak U B onmyxoiu. KT u MPT no-
3BOJIJIM OXApPaKTEPU30BaTh CTPYKTYpPY OILYXOJH, OOHApyKUTh
HaJIM4ue Karcybl B HOBOOOPA30BaHUM WM B OILyXOJIEHOIOOHOM
o0pa3oBaHuM, €€ TONIIMHY M PaBHOMEPHOCTb pacIpeleieHus
BOKpYT Marojioruueckoro ouara (puc. 4). /lnarnocruyeckas 1eH-
HocTb KT u MPT B nrarnocTuke ormyxosneit OKOJIOYITHOM 5KeNe3bl,
II0 JAHHBIM IIPOBOJMMOIO UCCIICIOBAHUS COCTaBHIIA OKOJIO 87%.
B xiuHHKE YeNIOCTHO-IMLEBONH XUPYpPTUM BCeM OOcieny-
E€MBIM C OIYyXOJSMH M OIlyXOJIEHNOZOOHBIMH 00pa30BaHUAMU
IPOBOJIMIIM YJIBTPA3BYKOBOE OOCJIEHIOBaHHE, AUATHOCTHYESCKAs

IICHHOCTh KOTOPOTO TPEACTABICHA IMPU OMHCAHUH 3XOIPaMM

o0cienyeMbIX OOJNBHBIX U COMOCTABICHHHU €0 C IPYTUMHU PEHT-

I'€HOJIOTMYECKUMHU MeToiaMu (puc. 5-15).
.

Puc. 4. Komnvromepnasa (a) u maenumno-pe3onancras (6) momoepamma 6016HbIX ¢ 00OPOKAUECMEEHHLIMU ONYXOIAMU
oxonoywnvix scenes. Ha MPT 6 yenmpe H08006pa308anus Ommedaemcs OOUHOUHbLI 04ae — KUCIMO3HASL NOLOCMb

TosAH e M
TosHve 1,28cm
& [nybrHa 1,67 cm

A

Puc. 5. Monomopghnas adenoma (adenonumeoma) ne6oti OKOLOYWIHOU CIHOHHOU JHCelle3bl

A — Ha ax0epamme 6 B-pedxcume 6 HapyscHOLUL Oone CIIOHHOLL JHcenesvl (Cunue 36€30bl), noo ghacyueri U3YATUIUPYEMCs 08ATbHOU hopmbl
obpasosanue (0bosHavero benou cmpenxou) pasmepamu 18x12 mm ¢ yemxumu epanuyamu, posuvimu Konmypamu. Cmpyknypa onyxonu ve-
O0OHOPOOHAS — C AHIXO2EHHBIM (KUCIO3HASA NOTOCHTb, Dellds 36e30a) U U30IXO2EHHBIM YUacmKamu. Apmepakm OUcmanbHO20 aKyCmu4ecko2o
YCUNeHUs No3a0u ONyXonu (XapakxmepHwiil 05l HCUOKOCHb-COOEPHCAUX 00pasoeanuti) 0oosHauen KpacHvimu 36é30amu. 1lpu xomnpeccuu
ONYXonb He usmensiem ceoro opmy. B pescume ysemogozo donnneposcroeo kapmuposanus (LIK) kposomok ne onpedensemcs.

b — npu mynemucnupanbHoti KoMnviomepHou momoepagduu no 3a0HEeHUMCHEMY Kparo OKOIOVUHOU JHcelle3bl ONpeoensiemcs 20MO2eH-
Hoe obpasosanue (0003HaueHo 6enoli cmpenxoii) pasmepamu 18x13 mm nromunocmoio +45 HU, konmpacm naxanausaem oo +85 HU

A B
Puc. 6. Monomopghnas (oxcugunvrokiemounas) aoenoma
A — Ha ynempaconozcpamme 8 B-pesicume 6 npaeoii 3aueniocmuoll 00nacmu 8 nPoeKyul OKOJIOYUIHOU Jicelle3bl (Cunue 36e30bl), N0O
Kancynou gicenesol (SUNepIxo2eHnas JuHus, YKa3ana JHCENMot cmpenkoll) Uusyanusupyemcs oopazoeanue noukooopasnoi gopmol
(vkazano Oenou cmpenxoir), pazmepamu 4,7x1,8 cm ¢ uémrumu epanuyamu, pOSHLIMU KOHMYPAMU, HEOOHOPOOHOU XOCMPYKMypoll,
Hanomunaroujeli rumpamuveckui ysen. Ilpu komnpeccuu oamuuxom obpasosanue popmy ne usmensiem.
b — 6 pesicume LIJIK onpedensiemes unmpa- (6envie cmpenxiy) u nepuHOOYISIPHbILL (ACETMAsi CMPEKa) KPOBOMOK CPeOHell UHMEHCUBHOCU
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b
Puc. 7. [Ineomoppuas adenoma oKoLOYUWHOU dHcele3ol

A — na ynempaconozpamme 6 npoexyuu OKOI0YUIHOL JHcelle3bl, npuieeas K nepeoHemy Kpaio epyOuHo-KIouUdHO-CoCYe8UOHOU Mblll-
Ybl, 8U3VATUIUPYEMC 00pA308aHIUe ¢ YEMKUMU SPAHUYAMU, HEPOBHBIMU KOHMYPAMU, CHUNCEHHOU DXO2EHHOCMU, HeOOHOPOOHOU 2X0-
cmpykmypbl. B pesicume snepeemuueckozo donnneposckozo kapmuposanus (3K) kposomok enympu onyxoneeoeo o6pazoeanus ne
onpeodensiemcs. IIpu komnpeccuu 0amuyuKom Onyxonb He UMeHsiem c80io hopmy.

b —na MPT cxane T2-22 u STIR onpedensemcs ymepenno cemepozenioe oopazosanue sunepurnmencusno2o MP-cuenana, nenpa-
BUNLHOUL 08ATILHOU (POPMBL C HeMKUMU, POSHBIMU, 2LAOKUMU KOHNYPAMU, OKPYICEHHOE MOHKOU (pUOPO3HOT KANncyiol HepasHoMepHOl
MONWUHBL, 6e3 NPUSHAKOB KPOBOUITUAHUL, OeNOHUPOBAHUS 2eMocudepuna u oowvizgecmenenuil. Ilpunesxcawue omoenvl CloHHOU Jice-
J1e3bl U MbLUUYbL HeUsMEeHEeHHbLe.

0093
Age:40 years

03 Nov 2014
17:43:53

Vitrea®
W/L:1452/492

A
Puc. 8. Ilneomopgpnas adenoma c mecmuooecmpyupyomum pocmom OKoIOYULHOU dicene3bl
A — na sxoecpamme 8 B-pedicume 6 monuge cOHHOU diceneszvl (Ommedena CUHUMU 36630aMi) npune2das K 3a0HeMy Kpaio 6emeu Hudic-
Hell 4entocmu (2UNepIX02eHHAsl TUHUS, OMMeYeHa JHCENMON CIPenKoll), 8U3yanusupyemcs 06pazoeanie HenpasuiIbHolu 6yepucmot
@opmer (6enas cmpenka) pazmepamu 30x18 mm. I'panuyvr uémrue, Konmypul Hep ‘08Hble. DXOLEHHOCIb CHUICEHA, CIMPYKMYpA 2enie-
poeennas. Ipu L{/[K obpazosanue asackyispHo.
5 — npu mynemucnupansuoti momocuanozpaghuu onpeoensiemcs 4émko oepanuienHulll oegpexm (0bo3nauen KpacHou 36e3001l), ume-
emcesi HanoaHeHue AyuHycos8 U NPOMoKo8 dicenes3vl Konmpacmom. Hapywenuil nenpepvieHocmu npomoxog He 8bis181eHO

A 5

Puc. 9. Kucma oxonoywnou scenesvi

A — na conocpamme 6 B-pedicume 6 npoexyuu okonoyunou dcenesnvl (cunue 36630bt) y nepeone2o Kpasi epyoOuUHo-Kao4uIHO-CoOCYeUo-
HOU Mbluiybl (3e18Has 36e30a) onpedensemcst okpyaioe obpazosanue (ykaszano denoii cmpenkoti), pasmepamu 2,0x1,8 cm, ¢ uémrumu
SPaHuyamu, poSHbLIMU KOHMYPAMU, C AHIXO2EHHIM JHCUOKOCIHBIM KOMNOHeHmOoM (6enas 36e30a) u npucmeHOUHbIMU IXONO3UMUG-
HbIMU KOMnOHenmamu (tcénmole 36€30bl). Apmedaxm OucmanrbHoeo aKyCmuyecko2o YCuieHus no3aou AHCUOKOCmMb-CO0epAHCauleco
06pazosanuisl, ykazan KpacHelmu 36€30amu. Ipu komnpeccuu oamyukom oopazoeanue usmensiem opmy 6 HesHauumenbHol mepe.

b — 6 pesicume LIJIK onpedensemcs nepunodynapuviil (benas cmpenka) Kposomox y Mecma npucmenouno2o paspacmanusi. Iunos-
Xo2eHnast 060104Ka YKA3AHA AHCENMIMU CINPETKAMU
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A B
Puc. 10. Jlunoma oxonoywiHoil ciioHHOU dcene3vl
A — na axoepamme 6 pexcume L{IK ¢ monwe crionnoii sxcenesvl (benvie 36€30b1) 6U3VATUIUPYEMCA ABACKYIAPHOE 2UNOIXOSEHHOE 00-
paszosanue (dcénmole 36€3001) 39x22 Mm HenpasuibHOU hopmbl, ¢ HEMKUM POGHBIM KOHIMYPOM U MHONCECMEEHHBIMU MOHKUMU 2Une-
PIXOCEHHBIMU (COCOUHUMENbHOMKAHHBIMU) npocaotikamu (benvle cmpenxu). IIpu komnpeccuu onyxons 1eeko usmMeHsiem ceoo Gopmy.
B — npu MCKT c 6/6 konmpacmuposanuem onpeoeisiemcsi 20M02eHHoe 00pazosanue (Jcenmas 36e30a) OKOLOYUHOU CIOHHOU Jice-
qe3bl (cunue 36¢30u1) pazmepamu 36x22 mm, nromnocmoio -120 HU, konmpacm ne naxaniueaem

Puc. 11. Huzkooupghepenyuposannwiii pax (kapyuHoma) OKOIOYUIHOU Jicene3bl

A — na conoepamme 6 B-pedicume 6 npoexyuu 0OKoIOyuHOU dicenessl (cunue 36€30b1) suzyanusupyemcs oopazosanue (benas cmpenxa)
pazmepamu 1,9x2,0 cm, oxpyenoi hopmvl ¢ YEMKUMU SPAHUYAMU, POGHBIMU KOHIMYPAMU, SYEUCTOU CIMPYKNYPbl, 6 KOMOPOU AHIXO0-
2eHHbLE YUACKU PATUYHBIX PA3MEPO8 OMOENeHbl U309X02eHHbIMU cenmamu. Ommeuaemcs apmepaxm OUcmanbHO20 aKyCMuYecKo2o
yeunenus (kpachvie 36€30b61). Ilpu cononanvnayuu pazmepsl He USMEHAIOMC.

b — npu L{JIK onpedensemcs ycunennas unmpa- (benas cmpeika) u nepuHoOyIspHas (Jcénmas Cmpenka) 8acKyispu3ayusl.

B — npu JJ[K sackynapuzayus npeumyujecmeenio no nepugepuu Onyxoneso2o y3ia (YKasana cmpenkami).

I"— na ghomocpaguu maxponpenapama 6 cmpykmype oOnyxonu Cmpenkamu YKa3ansl « COmvl» pa3IuyHbIX pa3mepos, KOmopbwle coom-
6€MCMBYION AHIXOEHHBIM YUACKAM HA COHOSPAMME.

[ — na muxponpenapame ommevaemcs uHPuUIbMpayusi HU3KOOUPhepenyuposannblMu INUMenUaIbHoIMuU Kiemxkamu (benvie cmpen-
KU) MencOy ayunycamu u HympuoOIbKOSbIMU NPOMOKAMU CIIOHHOU dicenesbl. OKpacka eeMamoxcununom u 303unom. ¥e. 10x40
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r
Puc. 12. Caproma oxonoywinoii dicenesvl ¢ MEMaAcmasuposanuem
A — Ha conoepamme 6 pescume LI/IK 6 npoexyuu oKonoyuiHotl dcenesvl (Cutue 36€30b1) euyanuzupyemcs oopazosanue (benas cmpenka)
pazmepamu 2,8x2,7 cm HENpaGUILHOL OYePUCHION OPMDL, C HEUEMKUMU SPAHUYAMU, HEPOBHBIMU KOHIYPAMU, 2eMEPOSEHHOL CIMPYKNTYPbL,
6 KOMOPOIl AHIXO2EHHbIe YHACMKU PAZTUYHBIX PA3MEPO8 OmoeieHbl U309xoceHHbiMy cenmamu. Ommedaemes: He3HaAUUMenbHAsL UHIMPAHO-
oynApHas sackyiapusayus (dcénmole 36€30u1). [Ipu komnpeccuu damuuxom pasmepol e usmensiomes. Ipu MCKT memacmasuvl onyxonu
onpeoensromcs 6 neekux (b) (uépnas cmpenxa), nevenu (B) (benas cmpenka), oyee nosgownxa (I) (scénmas cmpenxa)

A b
Puc. 13. Luaunopoma (a0eHOKUCMO3HASA KAPYUHOMA) OKOIOVUIHOLL Jcene3bl

A — na conocpamme 8 B-pedicume 8 HudiCHem NOIOce CIIOHHOU Jicenesvl (cunue 36€30b1), no0 hacyuell (2UnepIXO2eHHas TUHUSA,
VKA3aHA JHCeNmulMu cCmpenkamiy) onpeoensiemcs obpasosanue (benas cmpenxa) HenpasuibHO Gopmbl ¢ YEMKUMU SPAHUYAMU, HEPOB-
Hulmu Konmypamu, pasmepamu 1,2x0,8 cm, cHudcenHoll 9X02eHHocmu, HeOOHOPOOHOU CIMPYKMYPbl 3d CUem AHIXOLEHHLIX YUaACHKO8
u eunepaxoeeHnvix eratouenull. OKonoywHsie u welinvle auMpamuieckue y3ivl He yseaudensl. Jucmanbuee NOBEPXHOCMU HUNCHEN
yenocmu (2UNepIX02eHHAs TUHUA, YKA3AHA KPACHOU CMpenKol) obpasosan apmegakm OucmanbHO20 aKyCmuieckoeo 3ameHeHus
(Kpachvle 36€30b1), KOMOPbILL BOZHUK 6 PE3VIbIMane OMpadsCeHUsl YibmpasgyKogoll 60IHbl OM KOCHIU.

b — npu L{/IK ob6credyemoe H06000pazosarue a8ackyiapHO

i 3§ 10 T
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Puc. 14. Jlobpokauecmsennoe mumgposnumenuanbHoe Ropaxcenue oKoI0YUWHOU CIOHHOU JCeNe3bl, CUMYIUPYIOUee HAAUYUe OnyxXomu.

A — Ha homoepaghuu enewnuil 6u0 06PA306aHUs 8 NPOCKYUU OKOJIOYUHOU CIIOHHOU Jicelle3bl (OMMEUeHo CIMpPEKoll).

B — na conoepamme 6 B-pedicume onpedensemcs ysenuuennas 8 pazmepax OKOIOYUIHAS JHCELE3d ¢ MHONCECTBOM AHIXO2CHHbIX
yuacmros 6 guoe «comy (00603nauenvl Oenvimu 36E30amu), KOMopvle UMeIon 4émKue SpaHuybl, POGHbLE KOHNYPbL U PA3IUYHbIE PA3-
Mepbl, omoeneHHble 2UNePIX02eHHbIMU cenmamu (benvie cmpenKu).

B — npu L{IK ommeuaemcst 2unepeackyisapu3ayus napeHxumol JHcenesol.

I' — na MCKT c 6/8 koumpacmuposanuem ommeuaemcsi 3Ha4umebHoe yeeluueHue pasmepos Je6oll OKOLOYWHOU dcenesbl (benvle

cmpe/mu) C Haluduem mMHootcecmed cUNOUHMEHCUBHbLX YUACNKO6 (OlCélelble cmmeu) 6 napeHxume obeux OKOJIOYWHbIX Jfcelle3

B

Puc. 15. Aoenoxapyunoma oKonoywHoU CIOHHOU Jcelesbi.

A — Ha conoepamme 8 B-pedicume 6 CoHHOU dicenese (Cunue 36€30bl), npuneast K nepeoHemy Kpaio epyouno-KiouudHO-COCYE8UOHOL
mbluiybl (3enénas 36e30a) onpedensiemcs 00pasosanue (6enas cmpenka) HenpasubHOU OpMbl ¢ YeMKUMU 2PAHUYAMU, HEPOSHbIMU
Konmypamu, pazmepamu 2,3x1,6 cm, CHUICEHHOU IX02EHHOCMU, HEOOHOPOOHOU CIMPYKMYPbL 3d CHem AHIXO2EHHbIX GKIIOUEHULL.

b — npu LIJIK obpazosanue umeem unmpanooyispHolil mun KPOGOMOKA HUZKOU UHMEHCUBHOCIU (OmMeyeH OenbiMu CmpenkamiL)

KnnHnyeckoe TedeHHe 370Ka4eCTBEHHBIX (03710KaueCTBICH-
HBIX) OITyXO0JIel OKOJIOYIIHBIX CIFOHHBIX JKeJie3 B OONBIINHCTBE
Clly4aeB HAOMHMHAET TaKOBOE INPU JOOPOKaYECTBEHHBIX OITy-
X0JIgX, TaK KaK Ha paHHUX CTaAUiAX Pa3BUTHUA 3JI0KQUCCTBCH-
HBI€ OITYXOJIN SABJIAIOTCS WHKAIICYJIMPOBAHHBIMU. B pesyabrare
MPOBEACHHBIX Ha6J’l}OJJ,CHI/II‘/,I BBISIBJIEHO, UYTO B PEAKUX CliydasaX
37I0Ka4eCTBEHHBIE OMYXOJIM C CAMOT0 Havaja CBOEro pocTa Mpo-
ABJIAKOTCA arp€CCUBHOCTBIO TCUCHUS.

MertacTtasbl MOTYT pa3BUThCA B TMM(pATHUECKUX Y37aX, HAXO0-
JUIIIUXCS KaK BHYTPU MapEHXUMBI XKEJIE3b], TaK U B OKOJIOXKEJIC-
3UCTBIX nnM(boy3nax 1 OTHAJICHHBIX OpraHax (J'leFKI/le, IICYCHBb,
MO3BOHOYHHUK).

CornacHo HalMM HaOIIOASHHUSIM, OOJIBIIMHCTBO JT0OpOKaye-
CTBCHHBIX H 3JIOKQYCCTBCHHBIX (O3J'IOKa'~IeCTBJ'[eHHbIX) OITyX0-
JIEH OKOJIOYIIHBIX JKEJI€3 MOI'YT UMETh KaK YHHLEHTPUYECKHA,
TaK ¥ MYJIBTHLIEHTPUYECKHH POCT, HEOAHOPOAHYIO CTPYKTYpY,
HEYETKHEC KOHTYPbI, HEPOBHBIC I'PAHULIBI U APYTUC KIIMHUYICCKUE
cumnToMmsl. [Toatomy anddepeHnnanbHas AMarHoCTUKA OITyXO0-
el OKOJIOYIIHBIX JKeJle3 BeChbMa CIIOKHAsI.

B 3aBucumocTu oT umcia COCYI0B, HaXOoAsAIUXCS B OITyXO-
JICBBIX TKAaHAX, HOBOOGpaBOBaHVIﬂ OKOJIOYIIHBIX CJIFOHHBIX JK€-
JIe3 MOTYT OBITh aBaCKYJISAPHBIMHU, TMIOBAcKyJISpHBIMH (OT 1
710 3 cocy/ioB) M rUnepBacKyisipHeIMU (0T 4 1 Gonee cocyioB).
I'nnepBacKynsApHBIN THII KPOBOTOKA B OIYXOJAX Y OOJIBHBIX C

© GMN

IeOMOP(HBIMH aJICHOMaMHU OKOJIOYIITHOW JKele3bl BCTpedas-
csiy 52% oOcneayeMbix, MPU 370Ka4eCTBEHHBIX OMyXOJSIX — B
75% cnydasx. [Ipy MOHOMOPQHBIX aJleHOMax TMIEePBACKYJISIP-
HBIH THI KPOBOCHAOXKEHMsI OIyXOJI OOHApyXKeH TONIBKO y 7%
OOJBHBIX. DTy OCOOCHHOCTH KPOBOCHAOKEHUSI MOXKHO TaKKe
MCIIONIB30BaTh MPU MPOBEACHUU UM GEepeHIIMAIBHON AUarHo-
CTHKH.

BeiBoabl. Ha ocHOBaHMM NpPOBENEHHOIO KIMHHUYECKOTO
oOcrenoBaHust OOJBHBIX C OMYXOJSIMH OKOJIOYIIHBIX JKele3
CIIeZlyeT 3aKJIIOYHTh, YTO YIBTPa3BYKOBOM MeTO 0OcienoBa-
HHSL SIBIISIETCSI BHICOKOMH(OPMATHBHBIM U [TO3BOJISIET I€Tab-
HO M3YYHTh CTPYKTYPY OIYXOJH M OKPYKAIOIIUX €€ MITKUX
TKaHeil, YTO 3HAUYNTENbHO TOBBIIIAET ero AUArHOCTHYECKYIO
LIEHHOCTb.

HMcnonp30BaHne KOMIUIEKCHOTO JHMAarHOCTHYECKOro olcie-
JI0BaHHs OOJIBHBIX C HOBOOOPAa30BaHMUSAMH OKOJIOYIIHBIX XKeJe3
(Y31, KT, MPT) no3BoJisieT OBBICUTh TOYHOCTH AU depeHiu-
aJIbHOM JJUArHOCTUKHU OITyXO0JIEH OKOJIOYIIHOM CIIFOHHOM JKeJe3bl
10 98%.
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SUMMARY

DIFFERENTIAL DIAGNOSTICS AND FEATURES OF THE CLINICAL COURSE
OF TUMORS OF THE PAROTID SALIVARY GLANDS

"Tymofieiev O., 'Ushko N., 2Beridze B., 'Tymofieiev O., *Yarifa M.

!Shupyk National Medical Academy of Postgraduate Education of Ministry of Health of Ukraine, Kyiv,
’PHEE “Kyiv Medical University”, Ukraine

The purpose of the research is to clarify the diagnostic value
of the ultrasound examination method in the diagnosis of tumors
of the parotid gland.

A clinical examination of 389 patients with tumors and tumor-
like neoplasms of the parotid gland was performed.

Based on the clinical examination of patients with tumors of
the parotid glands, it can be concluded that the ultrasound exam-
ination method is highly informative and allows you to study in

detail the structure of the tumor and the surrounding soft tissues,
which significantly increases its diagnostic value. The use of a
comprehensive diagnostic examination (ultrasound, CT, MRI)
of patients with tumors of the parotid glands made it possible
to increase the accuracy of the differential diagnosis of tumors
to 98%.

Keywords: tumors, tumor-like formations, adenoma, parotid
gland, diagnosis.

PE3IOME

JUODPEPEHIUAJIBHASA TUATHOCTUKA 1 OCOBEHHOCTHU KJIMHUYECKOI'O TEYEHUSI
ONYXOJIEM OKOJIOYIIIHBIX CJTFOHHBIX KEJIE3

"Tumogeen A.A., 'Yiuko H.A., bepunsze B.P., 'Tumodeer A.A., 2SIpuga M.A.

'Hayuonanehas meouyunckas akademus nocieounionno2o oopasosanus um. I1J1 lynuka MO3 Ykpaunol, Kues;
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INFLAMMATORY BIOMARKERS IN PATIENTS WITH UNRESECTABLE PANCREATIC CANCER:
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The function of the immune system significantly affects the prog-
nosis of many human malignancies. The tumor-related immune
response of a host defense system is associated with alteration
in various hematological components, such as white blood cells,
specifically neutrophils, lymphocytes, platelets and monocytes.
Recently, several investigators suggested that variables derived
from routine blood count parameters, i.e. platelet-lymphocyte ratio
(PLR), neutrophil-lymphocyte ratio (NLR) and lymphocyte-mono-
cyte ratio (LMR) could serve as a simple index of systemic inflam-
mation (SIT) and might have prognostic significance in patients with
solid tumors [1-9]. This observation is of considerable clinical im-
portance as many expensive or labor-intensive laboratory tests used
previously to examine the inflammatory machinery are not suitable
for routine clinical practice.

Elevated NLR and PLR, have been previously reported to be
possibly associated with impaired survival of patients with re-
sectable pancreatic cancer [10,11] and high values of LMR are
associated with favorable survival in patients with pancreatic
cancer.

Although these biomarkers can be useful in classifying pa-
tients with good and poor prognosis, they have not yet been ap-
propriately proved for clinical decision making [12,13].

However, there have been no previous studies that have re-
ported usefulness of simultaneous analyses of all possible mark-
ers, derived from complete blood cell (CBC) count, in patients
with unresectable pancreatic cancer.

Therefore, the aim of this study was to investigate the changes
of NLR, PLR, monocyte-lymphocyte ratio (MLR), derived NLR
(dNLR), SII values in patients with unresectable pancreatic can-
cer compared with the age-matched control group and their cor-
relation with well-known inflammatory marker ESR.

Material and methods. This study was carried out in accor-
dance with the principles of the 1975 Declaration of Helsinki
and its later amendments or comparable ethical standards, and
was approved by Tbilisi State Medical University Biomedical
Research Ethics Committee. Formal consent was not required
for this retrospective study, while all data were kept confidential.
29 patients with inoperable pancreatic cancer between January
2017 and August 2019 were included in this study.

© GMN

Resectability of pancreatic cancer was determined accord-
ing to NCCN guidelines [14]. Twenty-two age-matched in-
dividuals who underwent routine physical examination were
enrolled as controls. Patients who had other cancers, acute
or chronic infections, autoimmune disease, liver or kidney
disease, hematologic disease were excluded from the study.

Systemic inflammatory factors NLR, PLR, and MLR,
dNLR, ESR and SII were conveyed and analyzed from 29
unresectable pancreatic cancer patients and 22 age-matched
controls.

The counts for white blood cells, neutrophil, lymphocyte,
platelet, monocyte, and ESR were taken from patient’s CBC
analyses extracted from medical records. NLR and PLR were
calculated as the absolute count of neutrophils and platelets,
respectively, divided by the absolute lymphocyte count. MLR
was defined as the ratio of the monocytes count to the abso-
lute count of lymphocyte. The dNLR was calculated using
a formula: dNLR= neutrophil/(total white cell - neutrophil).
The SII was defined as follows: SII=neutrophil x platelet/
lymphocyte.

Statistical analysis was performed using SPSS v.26. Corre-
lations between the variables were determined by Spearman’s
correlation coefficient. The area under the curve (AUC), sen-
sitivity, specificity, and cut-off values were compared using
the receiver operating characteristic (ROC) curve. A P<0.05
was considered as statistically significant. Categorical vari-
ables were shown as percentages and continuous variables
were presented as mean + standard deviation (SD).

Results and discussion. The clinical, laboratory, and de-
mographic characteristics of the groups are shown in Table
1. There were no significant differences in age and gender
between patients with unresectable pancreatic cancer and
age-matched controls.

In this study, complete blood count (CBC) parameters were
compared between patients with unresectable pancreatic can-
cer and age-matched control. The findings showed (Fig. 1)
that in patients with unresectable pancreatic cancer, NLR,
PLR, MLR, dNLR and SII were significantly higher com-
pared with controls.
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Table 1. Demographic characteristics and laboratory parameters of patients
with unresectable pancreatic cancer and age-matched controls

Parameters Patients Group (n =29) Control Group (n =22) p Value
Age 67.6 £12.37 68.6.19+12.31 NS
Gender: F/M (%) 45.5%/54.5% 37.9%/62.1% NS
Total white blood cells (x109/L) 8.16 £3.8 6.76 £ 1.63 NS
Absolute neutrophil count (x109/L) 5.6 +3.24 3.98+1.13 0.028
Absolute lymphocyte count (x109/L) 1.51+0.53 2.12+0.81 <0.001
Absolute monocyte count (x109/L) 0.72 £ 0.38 0.48 £ 0.08 0.008
Total platelets (x109/L) 260.7 £91.5 251.09 +£ 76.73 NS
NLR 4.04 +£2.39 1.97 £0.59 <0.001
PLR 192.24+92.5 121.62 £25.27 =0.001
MLR 0.53 £0.32 0.24 £0.07 <0.001
dNLR 23+£1.13 1.47 £0.39 =0.002
NI 1138.69 + 1158 483.97 £ 166.6 =0.012
ESR 33.48 +£24.59 14.5+7.9 =0.001

NLR, neutrophil-to-lymphocyte ratio; PLR, platelet-to-lymphocyte ratio; MLR, monocyte-to- lymphocyte ratio,
dNLR derived neutrophil-to-lymphocyte ratio; SII, systemic immune-inflammation index; ESR, erythrocyte sedimentation rate.
NS — not significant. Data are presented as the mean + standard deviation
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n=29 patients versus 22 age-matched controls. Data are expressed as mean + SD
Fig. 1. ESR, NLR, PLR, MLR, dNLR and SII in unresectable pancreatic cancer patients compared with healthy control

Table 2. Correlation coefficients of inflammatory biomarkers: NLR, PLR, MLR, dNLR
and SII with ESR in unresectable pancreatic cancer patients

Spearman’s rho NLR PLR MLR dNLR NI
ESR r=0.092 r=0.185 r=0.003 r=0.099 r=0.117
P value 0.634 0.337 0.987 0.611 0.546
There was no correlation between the NLR, PLR, MLR, dNLR, SII and ESR levels (Table 2).
Table 3. The results of the receiver operating characteristic (ROC) curve analysis
of the parameters used in the diagnosis of unresectable pancreatic cancer

AUC SE 95% CI Cut-off Sensitivity (%) |Specificity (%)| p-value
ESR 0.754 0.067 0.623-0.885 16.0 82.8 77.3 =0.002
NLR 0.837 0.056 0.728-0.946 2.27 84.4 68.2 <0.001
PLR 0.762 0.067 0.630-0.893 1344 72.4 68.2 =0.001
MLR 0.850 0.053 0.746-0.953 34 79.3 72.7 <0.001
dNLR 0.787 0.064 0.662-0.912 1.72 69.0 68.2 =0.001
SII 0.820 0.059 0.705-0.885 570.9 75.9 77.3 <0.001
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ROC — receiver-operating characteristic;, CI — confidence interval; AUC — area under the curve,; SE — standard error;
ESR, — erythrocyte sedimentation rate; NRL — neutrophil/lymphocyte ratio;, PLR — platelet/lymphocyte ratio;
MLR — monocyte/lymphocyte ratio; dNLR derived neutrophil-to-lymphocyte ratio; SII, systemic immune-inflammation index
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Fig. 3. ROC curves for biomarkers, NLR, PLR, MLR, dNLR, SII and ESR combinations

The results of the receiver operating characteristic (ROC) curve
analysis of studied parameters are presented in Table 3. All have
an area under the curve of more than 0.5. MLR and NLR had the
highest AUC scores of 0.850 with a 95% CI of 0.746-0.953 and
0.837 with a 95% CI of 0.728-0.946 respectively, followed by SII
(0.820), dNLR (0.787), PLR (0.762) and ESR (0.754), Fig. 2.

The ROC curve for these sic biomarkers performed better
than all of them alone, with an increased AUC at 0.955 (Fig. 3).

As systemic rearrangement of inflammation leads to alteration
in the peripheral blood leukocytes, NLR can act as measurement
of the degree of inflammation in cancers [1,15,16]. Similarly,
platelets release pro-inflammatory mediators, such as cytokines
and chemokines, which exacerbate the inflammatory microen-
vironment in tumors, making PLR another feasible measure of
inflammation [17,18]. Monocytes may have a key role in in-
flammation, also having been involved in many inflammatory
diseases [1,19]. Monocytes have also been observed to have
variable effects on the cancer cells as they might enhance tumor
growth when present in large numbers and may have the oppo-
site effect when they are present in small numbers [20,21]. The
LMR could be a generally available and low price prognostic
biomarker of pancreatic cancer in clinical practice.

dNLR is easy to obtain from routine blood count. It is also found
to be associated with cancer survival, but is poorly explored in pa-
tients with various cancers [22]. Increased value of ANLR can be an
effective biomarker for the diagnosis of early pancreatic cancer [23].

SII, which is based on peripheral neutrophil, platelet, and
lymphocyte counts, was recently investigated as a novel prog-
nostic marker [24-26].

NLR, PLR, LMR, dNLR and SII are well studied markers of
systemic inflammation in cancer have been proved to be both
reliable and cost-effective, giving them promising prospects in
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the diagnosis and treatment of cancers Prognostic value of com-
bined markers of the systemic inflammatory response including
NLR, PLR, LMR, dNLR and SII has been confirmed in patients
with pancreatic cancers [1,5,9,23,25,27-32].

These well studied markers of systemic inflammation in can-
cer can be easily performed in clinical practice.

However, all these markers have rarely been explored in inop-
erable pancreatic cancer. To our knowledge, the present study is
the first to investigate all these complete blood count parameters
together in unresectable pancreatic cancer.

This is one of the first reports in this field and suggests that indi-
cators of inflammation might be included together with other pre-
dictive biomarkers in the baseline evaluation of management plan.

This study has a few limitations. First, this was a retrospec-
tive study performed in a single center; thus, multicenter stud-
ies should be performed to provide stronger evidence. Second,
study relied on single time point measurements around the time
of diagnosis. Third, although the statistically significant differ-
ence of these markers was seen between unresectable pancre-
atic cancer and age-matched controls, we have not explored the
prognostic value of these markers in unresectable pancreatic
cancer. Further research is needed to explore the changes in dy-
namics of all these biomarkers in unresectable pancreatic cancer.

Conclusion. Inflammation-associated biomarkers: ESR, NLR,
PLR, MLR, dNLR and SII, which can be easily obtained with a
CBC count, indicate moderate accuracy in patients with unresect-
able pancreatic cancer. MLR and NLR had the highest AUC scores.
For diagnosing unresectable pancreatic cancer the AUC of the ROC
curve for NLR was 0.837 with a 95% CI of 0.728-0.946 and for
MLR - 0.850 with a 95% CI of 0.746-0.953. However, combining
these six markers reached the best specificity and sensitivity in case
of unresectable pancreatic cancer.
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SUMMARY

INFLAMMATORY BIOMARKERS IN PATIENTS WITH
UNRESECTABLE PANCREATIC CANCER: A RETRO-
SPECTIVE STUDY

"Toria N., *Kikodze N., ’Rukhadze R., ‘Mizandari M.,
!Chikovani T.

Thilisi State Medical University, 'Department of Immunology; *In-
stitute of Medical Biotechnology; Department of Histology, Cytol-
ogy, and Embryology; *Department of Interventional Radiology,
Georgia

Different types of cancers may arise from the inflamed regions
of the body. It has been widely accepted that inflammation is a key
mediator of pancreatic cancer development. Best indicators of sys-
temic immunity include inflammation-associated cell enumeration
easily accessible from a complete blood cell (CBC) count. In this
study, we investigated changes in potential diagnostic and prognos-
tic biomarkers for cancer: neutrophil to lymphocyte ratio (NLR),
platelet to lymphocyte ratio (PLR), monocyte-lymphocyte-ratio
(MLR), derived neutrophil-lymphocyte-ratio (INLR) and systemic
immune-inflammation index (SII) in unresectable pancreatic cancer
patients and their correlation with erythrocyte sedimentation rate
(ERS). Patients with inoperable pancreatic cancer were retrospec-
tively enrolled in our study. NLR, PLR, MLR, dNLR, SII and ESR
were conveyed and analyzed.

Statistical analysis was performed using SPSS v.26. Correla-
tions between the variables were determined by Spearman’s cor-
relation coefficient. The area under the curve (AUC), sensitivity,
specificity, and cut-off values were compared using the receiver
operating characteristic (ROC) curve.

In patients with inoperable pancreatic cancer, the ESR, NLR,
PLR, MLR, dNLR and SII were significantly higher compared
with age-matched controls. Data showed no correlation between
NLR, PLR, MLR, dNLR, SIT and ESR levels. MLR and NLR
had the highest AUC scores. For diagnosing unresectable pan-
creatic cancer the AUC of the ROC curve for NLR was 0.837
with a 95% CI of 0.728-0.946 and for MLR — 0.850 with a
95% CI of 0.746—0.953. However, combining these six markers
reached the best specificity and sensitivity (AUC=0.955) in case
of unresectable pancreatic cancer.
© GMN
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BOCHAJIMTEJ/IBHBIE BUOMAPKEPBI Y ITAIUEHTOB
C HEOIIEPABEJIbHBIM PAKOM HOIXEJIYIOYHOIK
JKEJIE3bI: PETPOCHHEKTUBHOE UCCJIEJOBAHUE

"Topua H.M., ’Kuxonze H.O., *Pyxanze P.I",
‘Muszanaapu M.I., 'YuxoBanu T.H.

Téunuccruii 20cyoapcmeentbvlii MeOUuyUHCKull ynueepcumem, 'Jle-
napmamenm uMmyHono2uu, *Huemunym meouyunckotl ouomex-
Hono2uu, 3/lenapmamenm 2ucmonouu, Yumono2uu u IMOPUoIo-
euu, *enapmamenm unmepseHyuonHou paouonozuu, I pysus

W3BecTHO, 4TO BOCHATIEHHE SBISAETCS KIIOYEBBIM METHATOPOM
Pa3BUTHS paka MODKEIY0UHOI skene3sl. Hammydmum moxasa-
TeleM CHCTEMHOTO BOCTIAJICHHUS SIBISIETCS KOJTMYECTBO KJICTOK
obmero ananmsa kposu (CBC). MccnenoBansl M3MEHEHHS TO-
TEHI[HATBbHBIX JHAaTHOCTHYECKUX U MPOTHOCTHYECKNX OHoMap-
KepoB paka: cootHomeHue Heiirpopunos (NLR), TpombornTo
(PLR) x mumdonuram, muMpounnToB k MoHomuram (LMR),
MIPOM3BOIHOE COOTHOIIEHHE HEHTPOWIOB K IUMQOIHTAM
(dNLR) n mHAEKC cuCTeMHOro MMMYHHOTO Bocmanenus (SII)
y HeorepaOenbHBIX MAIMEHTOB C PAKOM IOKETyI0YHOH XKe-
7e3bI U UX KOPPEISIIUSI CO CKOPOCTBIO CEANMEHTAIN SPUTPO-
uutoB (ESR). Ananu3 nokasareneir NLR, PLR, MLR, dNLR,
SII n ESR manueHnToB ¢ HeonepaOelbHBIM PAKOM TTOKEITyI0Y-
HOH >KeJe3bl TMPOBOIMICA PETPOCHEKTHBHO. CTaTHCTHYECKHH
aHaM3 TMPOBEICH C HCIOJIb30BaHHEM MporpaMel SPSS v.26.
Koppemsamus Mexty nepeMeHHBIMI OTpeensinach Koddhumnn-
eHToM Koppersinun Crimpmena. [Inomans mox kpusoit (AUC),
YyBCTBUTENIFHOCTH, CIIEIH(HIHOCTS U MPE/CNbHbIEC 3HAUCHHS
CPaBHUBAINCH IOCPEACTBOM KPUBOH pabOdYMX XapakTepH-
ctuk npuemHnka (ROC). IlokazaHo, 4TO y TallMEHTOB C HEOTIe-
pabenpHBIM pakoM momkenygodHoi skene3sl ESR, NLR, PLR,
MLR u SII ObITH 3HAYUTENHHO BBIIIE B CPABHEHHH C TAKOBBIMHU
KOHTPOJIbHOU Tpymmbl. Koppensus Mex Ty H3ydeHHBIMH mapa-
Mmerpamu 1 ESR He BoIsiBeHa. YeTanosneHo, uto MLR u NLR
umenn camble Beicokue mokazarenn AUC. AUC kpusoit ROC
s NLR cocrasuma 0,837 ¢ 95% moBepuTenbHBIM HHTEpBa-
mom 0.728-0.946, a it MLR - 0,850 ¢ 95% noBepuTenbHBIM
uaTepBasiom 0.746-0.953. KomOuHanus Bcex MIECTH Iapa-
METpPOB TO3BOJIET AOCTHYb HAWBBICIIEH CMENN(UIHOCTH U
CEHCUTHUBHOCTH NIPH HEOoIepadeTbHOM pake MOIKEeITyT0uHON
xkenessl (AUC=0,955).
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ASSOCIATION OF LEUKOCYTE ACTIVITY AND DNA FRAGMENTATION
IN MEN WITH NON-OBSTRUCTIVE AZOOSPERMIA

"Kulchenko N., *Pashina N.

!Peoples’ Friendship University of Russia (RUDN University), Moscow,
2[. M. Sechenov First Moscow State Medical University (Sechenov University), Russian Federation
ty 1,

Over the past decade, the male factor has become one of the
leading causes of fertility disorders among married couples
seeking specialized help from reproductive therapists [4,6,14].
Male infertility factor occurs among 10-15% of adult males [11-
14].

36 003 patients with male infertility were registered in Rus-
sia in 2014. According to statistics, over the past 12 years, the
number of patients with pathospermia has increased by 60.3%
[2]. There was also an upsurge in the number of calls to spe-
cialists about male infertility. For example, in 2002, 9,574 men
complained about the absence of pregnancy in their spouses, and
in 2014, their number was 14,385 [2]. That is, the increase in the
number of adult patients with the first-ever diagnosis of male
infertility for the period 2002-2014 was 50.3% [2].

Various conditions lead to male infertility: varicocele, oxida-
tive stress, genetic abnormalities, systemic and endocrine dis-
eases, infections, improper lifestyle and exposure to xenobiotics
[1,3,12,16,18,19]. The urinary tract infection plays a particularly
important role in male reproductive function and fertility. In-
fectious etiology of infertility occurs in 15% of cases of male
infertility [8]. Leukocytospermia (>1x106/ml) may be present
in 60.7% of sperm samples and has a negative effect on sperm
morphology and function [9]. In turn, leukocytes are the main
source of high levels of reactive oxygen species (ROS) in semi-
nal plasma [4,13]. According to some authors, the production of
ROS in patients with leukocytospermia occurs 100 times faster
than in healthy men [10].

High levels of ROS were found in semen samples in 25-40%
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of infertile men [5]. All these above-mentioned factors lead to
the development of oxidative stress, which causes DNA frag-
mentation of the sperm [7]. DNA fragmentation of sperm is the
breaking of one or two DNA chains, which leads to a decrease
in fertility to some extent [14]. The probability of pregnancy is
inversely proportional to the increase in the number of sperm
cells with damaged DNA [7].

In modern practice, the state of male fertility is assessed on
the basis of the patient’s sperm parameters (WHO, 2010) [20].
Semen analysis is a starting step in the diagnosis of male infertil-
ity. It shows such indicators as: volume and pH of the ejaculate;
concentration, mobility, viability and morphology of sperm; the
content of leukocytes and antibodies in semen plasma [5]. How-
ever, the increased percentage of DNA fragmentation does not
always correlate with the standard indicators of sperm. There-
fore, the spermogram does not always allow to determine the
degree of male fertility disorders or the functional state of the
reproductive organs and does not allow to identify some details
of the pathogenesis of male infertility [14].

Dynamic decline in male fertility, which cannot be explained
by any specific reason, leads to idiopathic infertility [12,19]. Id-
iopathic male infertility, according to different authors, occurs in
20-40% of cases [3,4,13].

Since both DNA fragmentation and oxidative stress are con-
sidered predictors of male fertility, the diagnosis of the causes of
male infertility is an important issue of reproduction. Especially
in regard to patients with idiopathic infertility, who require more
in-depth analysis.
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Table. Indicators of peripheral blood leukocyte activity, DNA fragmentation in infertile and fertile men

Indicators of oxidative stress Infertile Patients Fertile Patients p
the amplitude of leukocytes LCH (rel. unit) 40,3+0,5 9,04+0,46 p<0,01
ROS in native seminal plasma (RLU/cx10°) 76,2+14,8 12+1,6 p<0,05

DNA fragmentation(%) 41+4,3 72,4 p<0,01

Objective - to evaluate the activity of peripheral blood leu-
kocytes, the rate of their production of reactive oxygen species,
and the DNA fragmentation index in men with non-obstructive
azoospermia.

Material and methods. We examined 65 men with non-ob-
structive azoospermia (main group). The control group of pa-
tients consisted of healthy fertile men (n=20). The protocol of
this study was approved by the decision of the ethical Commit-
tee of the medical Institute of the RUDN (Ne7 from 22.09.2016),
and also complies with the Helsinki Declaration (2013). All pa-
tients agreed to the study.

Criteria for inclusion of men in the first group of the study:
complaints about the inability of the wife to get pregnant, iden-
tified azoospermia according to the spermogram. Exclusion
criteria: varicocele, sexually transmitted infections, obstructive
azoospermia, endocrine and autoimmune disorders, genetic ab-
normalities.

All patients underwent clinical study of blood and prostate
secretion, determination of hormonal profile, ultrasound of the
scrotum. Sperm examination in each patient was conducted
twice (according to who standard WHO, 2010) [20] with de-
termination of ROS and DNA fragmentation (a TUNEL assay).

To study the additional links in the pathogenesis of infertility,
we determined the functional activity of peripheral blood leuko-
cytes in all patients. The functional activity of leucocytes was
studied by registration of luminol-dependent chemilumines-
cence (LCH) of leukocytes stimulated with opsonizing zymo-
san. At the same time, we used the amplitude of chemilumines-
cence of leukocytes as the measured parameters. The amplitude
of leukocyte LCH characterizes the rate of ROS production for
the selected time interval.

The statistical analysis was performed using spreadsheets
“EXCEL” and “STATISTICA 6.0”. The following parameters
were used: mean value and standard deviation. The significance
of differences between quantitative indicators was assessed us-
ing the Mann - Whitney test. The sensitivity and specificity of
the diagnosis were also evaluated. The differences were consid-
ered significant at p<0.05.

Results and duscussion. The results of the clinical study:
general blood and urine analysis, microscopy of prostate secre-
tion, bacteriological analysis of prostate and ejaculate secre-
tion, urethral smear in the first and second group of patients did
not reveal abnormalities. Scrotal ultrasound: testicular volume,
structure and echogenicity showed no significant differences be-
tween the groups of patients (p>0.05). The patients denied bad
habits and factors of working environment. Patients of the main
group were diagnosed with idiopathic infertility. Indicators of
peripheral blood leukocyte activity, DNA fragmentation and
oxidative stress in patients of both groups are presented in Table.

Determination of ROS in terms of predicting DNA fragmenta-
tion showed sensitivity 78% and specificity 76%.

Determination of the activity of the leukocytes in terms of the
prediction of DNA fragmentation showed sensitivity of 84% and
specificity of 80%.

The main causes of inflammatory diseases of the male geni-
tal tract are sexually transmitted infections and uropathogens

© GMN

[15]. Approximately 10% of men who have undergone acute
epididymitis develop azoospermia, and 30% have oligozoosper-
mia [18]. The incidence of leukocytospermia in such patients
is 2 times more frequent (13.5%) than in fertile patients (7.4%)
(p<0.001) [17]. Up to 25% of testicular biopsies performed in
infertile en reveal focal inflammatory reactions [18].

It is believed that male reproductive tract infections cause a
destruction of the hemato-testicular barrier, which leads to au-
toimmune infertility and apoptosis of spermatogenic epithelial
cells [3,4]. However, most modern authors are convinced that
an increased number of leukocytes in the seminal fluid, and their
activation lead to increased production of ROS [6]. Even under
physiological conditions, leukocytes produce 1000 times more
ROS than spermatozoa [6]. These ROS products play an impor-
tant role in the cellular defense mechanism against bacteria, but
at the same time can damage the sperm itself.

Preservation of sperm DNA integrity plays a very important
role in the transmission of genetic information, embryo forma-
tion, growth and development [5]. Therefore, timely diagnosis
of oxidative stress and DNA fragmentation allows not only to
determine the patient’s personal fertility, but also to predict the
success of the ART attempt.

Our study shows that the functional activity of leukocytes in
patients with azoospermia is 4.5 times higher than in healthy
men (p<0.01). We found that with such activity of leukocytes
DNA fragmentation and ROS level were 6 times higher in pa-
tients with azoospermia compared to the control group. In case
of idiopathic azoospermia, full diagnosis is necessary in order
to correct the revealed disorders adequately and to achieve suc-
cessful fertilization of the egg by its own sperm.

Conclusion. From the point of view of evidence-based medi-
cine, the determination of the activity of peripheral blood leuko-
cytes in terms of predicting DNA fragmentation and the depth of
oxidative stress is of high informative value. Moreover, patients
with increased activity of white blood cells should undergo not
only antioxidant, but also anti-inflammatory therapy in terms of
correction of infertility.
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SUMMARY

ASSOCIATION OF LEUKOCYTE ACTIVITY AND DNA
FRAGMENTATION IN MEN WITH NON-OBSTRUC-
TIVE AZOOSPERMIA

'Kulchenko N., 2Pashina N.

!Peoples’ Friendship University of Russia (RUDN University),
Moscow; ’I. M. Sechenov First Moscow State Medical Univer-
sity (Sechenov University), Russian Federation

According to the statistics of the Russian Federation, the num-
ber of patients with male infertility increased by 60.3% over the
past 12 years.

Objective - to evaluate the activity of peripheral blood leu-
kocytes, the rate of their production of reactive oxygen species,
and the DNA fragmentation index in men with non-obstructive
azoospermia.

To solve this problem, we examined 65 men with non-obstructive
idiopathic azoospermia. A control group consisted of 20 healthy
fertile men. All patients underwent examination of ejaculate with
measurement of levels of reactive oxygen species (ROS) and DNA
fragmentation. To identify additional links in the pathogenesis of
infertility, we determined the functional activity of peripheral blood
leukocytes by registering luminol-dependent chemiluminescence
(LCH) of leukocytes. The functional activity of leukocytes in men
with azoospermia was found to be 4.5 times higher than in healthy
men (p<0.01). We found that with such leukocyte activity the level
of ROS and DNA fragmentation was 6 times higher in patients with
infertility compared to the control group.

Keywords: male infertility, azoospermia, activity of leuko-
cytes, DNA fragmentation, oxidative stress.
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ACCOLMALIMSI AKTHUBHOCTHU JIEMKOLIMTOB M
JHK-®PATMEHTALIAU Y MYKYAH C HEOBCTPYK-
TUBHOM A300CIHEPMUEN

'Kyapuenko H.T., [Tammna H.P.

IPIA0Y BO «Poccuiickuil ynusepcumem Opyscovl HApoooey,
Mockesa; *®IAOY BO Ilepsviii MITMY um. U.M. Ceuenosa
Munsopasa Poccuu (Ceuenoscrkuti Ynueepcumem), Poccus

[To nanubiM craructuku Poccuiickoii deneparyu, 3a nmocies-
HUe 12 JeT KOJIMYeCTBO MALMEHTOB C MYXCKHUM OCCILIOnneM
yBenuumiioch Ha 60,3%.

[enb uccenoBanust - OLECHUTh AKTUBHOCTD JICHKOIIUTOB T1C-
pudepryeckoii KpoBH, CKOPOCTh MPOMYKIIMH HUMH AKTHBHBIX
¢dopm kucnopona u unaekc JHK-dparmentannu y MyxunH c
HEOOCTPYKTUBHOMW a300CIIePMHUEI.

OOcnenoBanbl 65 MyX4MH ¢ HEOOCTPYKTUBHOW WJIHOIIATH-
yeckol azoocnepmueil. KonrponsHast rpynmna - 20 310pOBBIX
(GepTwIbHBIX  MyXXYMH. BceM manmeHtaM NpOBOIMIOCH HC-
CJICMIOBAHHUE ISKYIISATA C K3MEPEHUEM YPOBHEH aKTHBHBIX (hopM
kucnopona (A®K) u JIHK-pparmenrtarnmu. Jliast BbIIBICHHS
JOITIOJIHUTCIIbHBIX 3BE€HBECB IIAaTOI'CHE3a I/IH(bepTPIJ'[bHOCTI/I omnpe-
JeIsUTH (PYHKLIHOHAIBHYI0 aKTHBHOCTD JISHKOLIMTOB nepudepu-
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YeCKOH KPOBM IO PEruCTpaliy JFOMUHOI3aBUCUMOI XeMUIIIIO-
MHHECLEHIUH JIENKOIIUTOB.

YeTaHOBIECHO, YTO (PYHKIIMOHAIBHAS aKTHBHOCTB JICHKOLIUTOB Y
MY>4HUH € a300CTiepMuel B 4,5 pa3a BBIIIE, YEM Y 310POBBIX MykK-
yuH (p<0,01). Ilpu Takoi akruBHOCTH JIeHKOLMTOB ypoBeHb ADK
u JIHK-dparmenTanus 10cToBepHO B 6 pa3 BbIle Y OONBHBIX C
MH(EPTUIIBHOCTHIO B CPABHEHUH C KOHTPOJIBHOMN TPYIIIIO.

“9boydy

@903m3009o0L  oJBogmool s  ©bd-g@Meadgb@eicools
sbmEooGos 3585353900 s@mOLHO Yoo sbm-
mb3g@Hdoomn

'6.399e0hgb 3m, 26.35F0bs

'G9lgmol bagnboms gamd@mdols 9bogg@lodgHo, dmb-
30305 2Amlgmgols  0.bghgbmgols Labganmdols 3o@mggemo
Lobgandfogm LodgwoEobm 9bogg@lodgdo, @ylgmo

@9lgmol g9eg@szool LHsdobBogol dmbsigdgdom,
dmenm 12 §gmofoedo gbogmeamdols 3jmbg ds8s o900l
Ao bmds as0bods 60,3%-0m.

F0bodwgdomyg 33e0gg0L B0bobl (o®dmswagbrs 3g@o-
Q9dogmo  Lolbeol @mgogmEodgdol oJBogmdols, dom
dog® gobpodowol sJBogdo gmmdgdol 3GmwyYJiool ©s
©63-93452396@ 5300 0bgJlol Fggolgds dsdsge39dd0
>MomdLAOYJE0e0 sSbmmbdg@doon.

3odm3gmggmos 65 35303530  sMmdLEOYJE0 0
000M35009M0 5bmmL3gMmdoom. Logmb@dmam xama0
Ygoy0bs m3Eds xobdOmgmds Bg@Gomy@ds dodso(3-
do. gggas 353096AL hoygBotiws gogumsBols godmig-
mggs gobadowol 5JHoy®o Bm®dgdol o ©bI-g@sp-
396353006 @mbols  aoblsbwg@om.  0bxggAGHoEMmbols
350 969bols @sdsGgdomo Gamargdols gsdmgangbolsm-
30l @gogm@Eo-Ggool  @gdobmensdm jowgdygamo  Jgdo-
e30bgb3gb0ol MgaolbB@sEool Lodygsagdomn aobo-
Lobwgds  3gMmoggdogmo  Lobbarols  @gogmEodgdols
396JEog00 oBogmds.

596005, M3 @go3m30E9d0L  Bublaogdo of
B0gmds 3585353900 sSbmmb3g@mdoom 4.5-x 9@ bogang-
305, oM g XobdOmgen d5ds3o:390do (p<0,01). @ gogm-
09gd0L sbgmo oJBogmdol @AM gobydowols sjBoydo
RQm®Igdol s ©bd-gMopdgb@o3ool wmby 0bygMmEoE M-
b0l 3Jmby 3530963900 Lod(Igbme s 6-xgd IgHoo
bogmbB@mem xagamsb dgosdgdon.

CHRONIC PROSTATITIS THERAPY COMBINED WITH ELECTROMYOSTIMULATION-ASPIRATION,
TRANSURETHRAL ELECTROPHONOPHORESIS OF PLATELET-RICH PLASMA
AND TRANSRECTAL LOW-INTENSITY PULSED ULTRASOUND

12Zasieda Yu., 'Solomianyi R.

"“Man’s Health” Clinic, Kiev, *Zaporozhye State Medical University, Ukraine

Chronic inflammatory diseases of the prostate are one of the
most common andro-urological nosology. This group of diseas-
es includes heterogeneous pathology such as chronic bacterial
prostatitis, chronic non-infectious prostatitis, prostate asymp-
tomatic inflammation and chronic pelvic pain syndrome [1,2].

Due to the pronounced negative impact of this group of dis-
eases on the men’s quality of life, sexual health and reproduc-
tive function, it is one of the most relevant in terms of studying
its pathogenesis and developing treatment approaches. In recent
decades, both of these areas have been developing quite actively,
meanwhile, there is no unambiguous understanding of the im-
mune-biological, microbiological and histological mechanisms
underlying prostate inflammation, nor a universal model of its
therapy [4,5,7], which is caused by:

— general pathomorphosis of infectious pathology: increasing
antibiotic resistance of common bacterial pathogens and an in-
crease in the frequency of intracellular pathogens and chronic
persistent viral infections in mixes;

— infectious histological phenomena: the formation of bacte-
rial membranes, which reduces the bioavailability of specific
therapy;

— endothelial dysfunction: the formation of impaired perfu-
sion zones in prostate tissues due to inflammatory edema and

© GMN

endothelial dysfunction, which reduces the bioavailability of
specific therapy, creates conditions for pathogen persistence and
violates microcirculation and tissue metabolic supply.

Currently, biological and physiotherapeutic chronic prostate
inflammatory diseases treatment methods are actively being
studied, such as platelet rich plasma (PRP) therapy and low-
intensity pulsed ultrasound (LIPUS) therapy [3,6,8,9].

Massive studies of these methods in vitro and in vivo have
shown the presence of biological effects that are extremely
promising in relation to the development of combined models of
therapy for chronic inflammatory diseases of the prostate gland.
These include regenerative effects: activation of multipotent
mesenchymal stem cells (MMSCs), achieved in PRP-therapy
due to the biological activation of transforming growth factor
beta (TGF-f1), in LIPUS treatment — due to the biomechanical
activation of the Rho/ROCK/Src/ERK1 signaling pathway; en-
dothelial proliferation achieved in PRP-therapy due to direct ex-
posure to platelet-derived growth factor (PDGF) and increased
expression of endothelial growth factor (VEGF), in LIPUS treat-
ment due to increased expression of VEGF; the effect of modu-
lation of endothelial function in PRP and LIPUS therapy due to
increased expression of endothelial and neuronal NO synthases
(eNOS and nNOS), the effect of protection of the vascular wall,
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in PRP-therapy due to the direct effect of PDGF, in LIPUS ther-
apy due to the regulation of the TGF-1/Smad/CTGF signaling
pathway; analgesic effect, in PRP-therapy, due to a decrease in
the activity of type 2 cyclooxygenase (COX-2), in LIPUS ther-
apy due to a decrease in the production of interleukin 8 (IL-8);
anti-inflammatory effect, in PRP-therapy due to inhibition of the
TNFa, IL-1B, NF-kB signaling pathway, in LIPUS therapy due
to a decrease in the production of interleukin 6 (IL-6) and mono-
cyte chemoattractant protein (MCP-1) [3,6,8,10,11].

The most important aspect of the use of biological and phys-
iotherapeutic methods in the treatment of inflammatory diseases
of the prostate gland is the delivery of the active substance or a
specific physical effect to local tissues, which requires the devel-
opment of technical methods and devices, in particular, transure-
thral delivery of PRP and transrectal use of LIPUS.

Aim - assessment of the efficacy of the treatment model of
chronic nonspecific bacterial prostatitis which includes com-
bined application of transurethral vacuum drainage with PRP
electrophonophoresis and transrectal LIPUS of prostate gland.

Material and methods. A prospective clinical study was con-
ducted on a contingent of 50 patients of “Men’s Health Clinic”
(Kiev, Ukraine) suffering from chronic nonspecific bacterial
prostatitis (ICD-10: N41.1).

The following methods were used in the study:

— clinical: a standard set of clinical examinations, the I-PSS
(International Prostate Symptom Score) clinical scale for as-
sessing the severity of symptoms of urination disorders, a visual
analogue scale (VAS), for pain level evaluation.

— sonographic: ultrasound examination of the prostate gland
to evaluate the volume and structure of prostate tissues;

— general analysis of prostate secretion (focused on inflam-
mation signs);

— microbiological: bacterial inoculation of the ejaculate with
the determination of antibiotic sensitivity;

— PCR diagnostics to the main agents of sexually transmitted
diseases.

Standardized technique for PRP collection was used: 72 ml
of blood was taken from the patient’s ulnar vein and placed in
8 vacuum tubes with 3,8% sodium citrate solution. Thereafter
centrifuged for 5 min at 500G with the subsequent collection of
plasma layer and then centrifuged for 3 min at 1538G for release
of 1 ml of lower plasma layer [12].

Results and discussion. The proposed therapeutic model has
two levels: basic and advanced.

The basic level involves the implementation of a standard an-
tibiotic therapy protocol for prostate inflammatory diseases in
accordance with the profile of pathogen antibiotic sensitivity. At
the basic level, antibiotic therapy was used depending on the
antibiotic sensitivity of the detected bacterial agent, one of the
following antibiotic therapy schemes was used:

— levofloxacin (tablet form), 500 mg orally 1 time per day for
14 days;

— doxycycline (tablet form), first dose — 200 mg, then 100 mg
orally 2 times a day for 14 days.

In addition, venotonic therapy is used at the basic level of thera-
py: bioflavonoids, daily for 15 day course in standard dosages.

An advanced level involves combined use of biological and
physiotherapeutic methods in a single biphasic procedure, car-
ried out once a week for 6 weeks.

Phase I of the procedure is aimed at draining the tissues of
the prostate gland with the formation of access to areas of local
tissues zones that blocked by the inflammatory process, micro-
calculi or bacterial membranes, which provides detoxification,
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drainage and increased bioavailability of pharmacotherapeutic
and biological substances.

Preparation for phase I involves a specialized urethral catheter
insertion (allowing simultaneous fluid aspiration and having a distal
cathode for electrophoresis procedure) to prostate part of the ure-
thra; rectal insertion of combined emitter (electromyostimulation,
low-intensity pulsed ultrasound and anode function in electropho-
resis procedure) to the level of prostate-rectal syntopy.

The essence of phase I (Fig. 1) is prostate gland transrectal
electromyostimulation that ensure its rhythmic contraction and
simultaneous urethral aspiration of exudate with duple cycle
(prostate contraction forces exudate to fill urethra, prostate re-
laxation activates urethral aspiration that drains exudate and
cycle repeats).

Main port

T s
Exudate aspiration

\

Secondary port

Blocked zones drainage
Electromyostimulation

Combined emitter

Fig. 1. Phase I of the advanced level procedure. Specialized
urethral catheter insertion (allowing simultaneous fluid aspira-
tion and having a distal cathode for electrophoresis procedure) to
prostate part of the urethra; rectal insertion of combined emitter
(electromyostimulation, low-intensity pulsed ultrasound and anode
function in electrophoresis procedure) to the level of prostate-rectal
syntopy. Prostate gland transrectal electromyostimulation that en-
sure its rhythmic contraction and simultaneous urethral aspiration
of exudate with duple cycle (prostate contraction forces exudate to
fill urethra, prostate relaxation activates urethral aspiration that
drains exudate and cycle repeats)

The II phase of the procedure is aimed at delivery to local tis-
sues and implementation of the anti-inflammatory and regenera-
tive potential of PRP and LIPUS.

Preparation for phase II consists in the administration of 8 ml
of PRP, through a thin tube (using secondary port) inside cath-
eter, directly into the prostate part of the urethra. Then, catheter
fills with platelet-poor plasma through its main port. Next — the
infusion of isotonic solution into the main port of the catheter to
create hydrostatic pressure a 100 ml flask with isotonic solution
is attached to the main port of the catheter.

The essence of phase II (Fig. 2) is the activation of the rectal
emitter in the LIPUS mode (pulse duration time-to-pulse rest
time ratio was equal to 1:4 (200 ps:800us) at 1,000Hz frequency
(with 100Hz pulse delivery) at 150mW/cm? energy intensity lev-
el), and simultaneous activation of electrophoresis [13].
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Table. I-PSS indicators on different levels of therapeutic model

indicators | 0 week | P | 2 week | P 6 week
I-PSS (quantitative data, mean values, students test)

Incomplete emptying 4,1+0,6 <0,01 2,2+0,4 0,16 1,4+0.4

Frequency 3,6+£0,4 <0,01 1,7+0,3 0,24 1,2+0,3

Intermittency 2,9+0,5 0,24 1,9+0,7 0,28 0,9+0,6

Urgency 2,7+0,5 0,44 2,1+0,6 0,23 1,3+0,3

Weak Stream 4,3+0,5 <0,01 2,2+0,3 0,16 1,5+0,4

Straining 3,1+0,4 0,06 1,9+0,5 0,04 0,8+0,2

Life quality 4,1£0,4 0,02 3,1+0,2 <0,01 1,6+0,5

Total score 24,3+1,2 <0,01 14,6+0,9 <0,01 6,6+0,8
VAS (quantitative data, mean values, students test)

Pelvic pain | 4612 [ 031 | 32:07 | <001 | 0604

Inflammation signs in ejaculate (qualitative data, cases, ¥’ test)

1 Leucocytes 46 (92%) <0,01 21 (42%) <0,01 4 (8%)

Bacterial agents 37 (74%) <0,01 6 (12%) 0,74 5 (10%)

1 Mucus 41 (82%) 0,06 33 (66%) <0,01 4 (8%)

1 Acidity 32 (64%) 0,07 23 (46%) <0,01 5 (10%)

/ Isotonic solution

TT——PRP mass

LIPUS

PRP emission

Electrophonophoresis

Platelet-poor plasma Combined emitter

(LIPUS + anode)

Cathode

Fig. 2. Phase Il of the advanced level procedure. Administra-
tion of 8 ml of PRP, through a thin tube (using secondary port)
inside catheter, directly into the prostate part of the urethra.
Then, catheter fills with platelet-poor plasma through its main
port. Next — the infusion of isotonic solution into the main port
of the catheter to create hydrostatic pressure a 100 ml flask with
isotonic solution is attached to the main port of the catheter. Ac-
tivation of the rectal emitter in the LIPUS mode (pulse duration
time-to-pulse rest time ratio was equal to 1:4 (200 us:800us) at
1,000Hz frequency (with 100Hz pulse delivery) at 150mW/cm?
energy intensity level), and simultaneous activation of electro-
phoresis

The highly important aspect of the combined application of
PRP electrophonophoresis and LIPUS is the phenomenon of ul-
trasound platelet activation inside prostate tissues.

The analysis of therapeutic model effectiveness was carried
out by comparing the initial results of the I-PSS clinical scale,
its results after 2 weeks from the beginning of treatment (basic
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level results) and after 6 weeks from the beginning of treatment
(advanced level results), the results are presented in Table.

Thus, a comparison of I-PSS indicators at different levels
of the therapeutic model shows the presence of a progressive
improvement in each of the parameters of the scale, which is
especially clear for the basic level in relation to: incomplete
emptying (p<0,01), frequent urination (p<0,01), weakening of
the urine stream (p<0.01), subjective decrease of life quality
(p=0,02), which also affects the decrease in the overall I-PSS
score from severe to moderate (p<0,01).

The advanced level of the model demonstrates the further
progress of the therapeutic effect in terms of difficulty urinat-
ing (p=0,04) and a subjective decrease of life quality (p<0,01).
Despite the fact that other indicators of the level of intensity
reduction do not reach reliable values, their total improvement
has an effect on the overall I-PSS, which indicates a decrease in
the overall severity to a mild level (p<0,01).

VAS level of pelvic pain shoved the significant clinical effect
of advanced level of therapeutic model (p<0,01), while basic
level interventions showed minor impact on this indicator.

Analysis of ejaculate inflammation signs showed that basic
level interventions are efficient in eliminating bacterial agents
(p<0,01) and reduction of leucocytes in ejaculate (p<0,01),
while having no significant impact on semen acidity violations
(p=0,06) and mucus hyperproduction (p=0,07). Advanced level
interventions had shown efficacy in reduction of leucocytes in
ejaculate (p<0,01), normalization of semen acidity (p<0,01) and
mucus production (p<0,01).

Conclusions. Treatment model of chronic nonspecific bacte-
rial prostatitis which includes combined application of transure-
thral vacuum drainage with electromyostimulation-aspiration
and PRP electrophonophoresis and transrectal LIPUS as an ad-
dition to standard antibiotic therapy had shown deep positive
impact on prostate inflammation. Effects of PRP and LIPUS
combined application are additive to effects of traditional in-
terventions in general results of therapy, life quality, pain re-
duction and normalization of ejaculate parameters (what is also
perspective due to secondary fertility violations) of patients with
chronic prostate inflammation.
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SUMMARY

CHRONIC PROSTATITIS THERAPY COMBINED WITH
ELECTROMYOSTIMULATION-ASPIRATION, TRANS-
URETHRAL ELECTROPHONOPHORESIS OF PLATE-
LET-RICH PLASMA AND TRANSRECTAL LOW-IN-
TENSITY PULSED ULTRASOUND

127 asieda Yu., 'Solomianyi R.

"“Man’s Health” Clinic, Kiev, *Zaporozhye State Medical Uni-
versity, Ukraine

Chronic inflammatory diseases of the prostate are one of the
most common andurological nosology. This group of diseases
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includes heterogeneous pathology such as chronic bacterial
prostatitis, chronic non-infectious prostatitis, prostate asymp-
tomatic inflammation and chronic pelvic pain syndrome. Cur-
rently, biological and physiotherapeutic chronic prostate inflam-
matory diseases treatment methods are actively being studied,
such as platelet rich plasma (PRP) therapy and low-intensity
pulsed ultrasound (LIPUS) therapy.

Aim - assessment of the efficacy of the treatment model of
chronic nonspecific bacterial prostatitis which includes com-
bined application of transurethral vacuum drainage with PRP
electrophonophoresis and transrectal LIPUS of prostate gland.

A prospective clinical study was conducted on a contingent of
50 patients of “Men’s Health Clinic” (Kiev, Ukraine) suffering
from chronic nonspecific bacterial prostatitis (ICD-10: N41.1).

LIPUS and PRP combination demonstrates the further prog-
ress of the therapeutic effect in terms of difficulty urinating
(p=0,04) and a subjective decrease of life quality (p<0,01).
Overall I-PSS score indicates a decrease in the overall severity
to a mild level (p<0,01). VAS level of pelvic pain shoved the sig-
nificant clinical effect of LIPUS and PRP combination (p<0,01).
LIPUS and PRP combination showed efficacy in reduction of
leucocytes in ejaculate (p<0,01), normalization of semen acidity
(p<0,01) and mucus production (p<0,01).

Treatment model of chronic nonspecific bacterial prostatitis
which includes combined application of transurethral vacuum
drainage with PRP electrophonophoresis and transrectal LIPUS
as an addition to standard antibiotic therapy had shown deep
positive impact on prostate inflammation. Effects of PRP and
LIPUS combined application are additive to effects of tradition-
al interventions in general results of therapy, life quality, pain
reduction and normalization of ejaculate parameters of patients
with chronic prostate inflammation.

Keywords: prostatitis, inflammation, platelet rich plasma,
low-intensity pulsed ultrasound.

PE3IOME

KOMBUHUPOBAHHAS TEPAIIUSI XPOHHUYECKO-
I'O MMPOCTATUTA C DJEKTPOMHUOCTUMWISALIU-
EN-ACIIUPALIUEN, TPAHCYPETPAJIbHBIM JJIEK-
TPO®OHO®OPE3OM AYTOILTA3MBI, BOTIATOM
TPOMBOIIMUTAPHBIMHA ®AKTOPAMU POCTA U
TPAHCPEKTAJIbHBIM HU3KOUMHTEHCHUBHbBIM UM-
IIYJIbCHBIM VJIBTPA3BYKOM

123acena F0.U., 'Coaomennniii P.U.

!Knunuka «Myoicckoe 300posvey, Kues, >3anopoosicckuti 2ocy-
dapcmeennvlil MeOUYUHCKUl ynusepcumem, Yxpauna

[ens uccnenoBanust - oneHKa 3GHEKTUBHOCTH MOJCTH Jie-
YEHMsT XPOHMYECKOTO HeCHenu(pHUIecKoro OaKkTepHaibHOro
HPOCTATHTA, BKIIIOYAIOIIET0 KOMOMHHUPOBAHHOE HMpPUMEHEHHE
TPaHCYPETPAIbHOIO BAKYYMHOTO JIPEHUPOBAHMS IPEACTa-
TENBHOM JKeJie3bl A1eKTpodoHO(pOPE30M ayToIIa3Mbl, OoraToi
TPOMOOLIUTAPHBIMUA (DAKTOPAMH POCTAa U TPAHCPEKTATBHBIM
HU3KONMHTCHCHUBHBIM I/IMl'lyJ'll)CHbIM yJ'lepaSByKOM.

IMpocnekTHBHOE KIMHUYECKOE MCCIIEOBAaHNE MPOBEICHO Ha
KOHTHHTeHTe U3 50 nauneHToB « KIMHUKY My»KCKOT'O 310pOBbs»
(KueB, Ykpanna), cTpajaronx XpOHUYECKHUM Hecrerupuye-
ckuM OaxrepuansHbiM npoctatutoM (MKB-10: N41.1).

KomOuHanus HU3KOMHTEHCUBHOIO UMILYJIBLCHOTO YIBTpPa3By-
ka (HUY3) u ayroraszmel, Goraroii TpoMOOLUTapHBEIMU (haK-
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topamu pocta (AOT¢p), AeMOHCTpUPYET AaTbHEHIIUI TPO-
rpecc TeparneBTUUecKoro 3 QekTa B OTHOLICHHH 3aTPyIHEHUS
Mmouencityckanus (p=0,04) 1 cyObEKTUBHOIO CHIDKEHUS KauecTBa
xun3an (p<0,01). O6miast orerka [-PSS ykasbiBaer Ha CHWKEHHE
CTETIEHH TSKECTH CUMIITOMOB ITPOCTATUTA 10 YMEPEHHOIO YPOBHS
(p<0,01). YpoBeHb Ta30BOi OONMM JEMOHCTPHPYET 3HAYUTEILHOES
CHIDKEHHE TIpu Hcronb3oBanuu komOuuaimun HUY3 u AOTdp
(p<0,01). KombuHarmst nokasana 3pGpeKTHBHOCTb B YMEHBIICHUH
nelikonuToB B 3sKysaTe (p<0,01), HOpMaIU3aLMU KUCIOTHOCTH
cnepmsl (p<0,01) u npoxykunu ciausu (p<0,01).

Mozenp jedeHns] XpOHUUEeCKoro Hecrnenupuueckoro daxre-
PUAIBHOTO MpOoCTarruTa, BKIIHOYarouas KOMGI/IHI/IpOBaHHOS npu-
MCHCHHUEC BaKyyMHOFO JAPCHUPOBAHUA l'lpeleTaTeJ'leOﬁ KCJIC3bI
anektpodorodpopezom AOTdp u TpancpekTambHbiv HUY3
B KayeCTBE JIOMOJHEHUsI K CTaHIAPTHON aHTHOAKTEepPHUAJIbHOM
Tepanuy rokasaia riyooKoe MOJ0KUTEIbHOE BIUSHUE HA BOC-
Maj€Hue IMnpocTarhbl. KOM6I/IHI/IpoBaHHOG NPUMEHCHUE JaHHBIX
MCTOJOB JOIIOJIHACT 3(1)(1)6KT])I TpaAuUOHHBIX BMECHIATC/ILCTB
B OTHOIIICHHWH 06[]_(1/[)( PpE3YJIbTAaTOB TEpPAIIMU, KA4YC€CTBA XU3HHU,
YMEHBILICHUS 0OJIM M HOpPMaJIM3allMU MapaMeTpPOB 3SKYIATa y
MalUEHTOB C XPOHUYCCKHUM BOCIIAJICHUEM IIPOCTATHI.
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USE OF INTRAOSSEOUS ACCESS IN PEDIATRIC EMERGENCY CARE IN GEORGIA

Kikodze N., Nemsadze K., Togonidze G., Nadareishvili I.

David Tvildiani Medical University, Thilisi Georgia

During pediatric resuscitation, vascular access must be estab-
lished quickly, and often under challenging conditions. Alterna-
tive methods of peripheral access, such as umbilical catheter,
central venous lines, venous cut-down, and ultrasound guided
access may be poor options due to the patient’s age or condition,
the urgency of resuscitation, and/or the skill of available clini-
cians. Intravenous access is often difficult to achieve in shock
patients, and central line placement can be time consuming.
When peripheral access fails after 3 attempts (or in 90 seconds),
an intraosseous (IO) line offers emergency clinicians a fast and
effective alternative to the venous access in children of all ages.
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The line can be inserted within 5 to 60 seconds, and requires
little clinician experience or training and minimal equipment.
Intraosseous vascular access, however, can be achieved quickly
with minimal disruption of chest compressions. Newer insertion
devices are easy to use, making the intraosseous route an attractive
alternative access during a resuscitation event. It is critical that an-
esthesiologists, who are often at the forefront of patient’s resuscita-
tion, are adequately trained in performing this potentially lifesaving
procedure [20]. The American Heart Association, the International
Committee on Resuscitation, and the American College of Sur-
geons all recommend intraosseous line use [17].
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In pediatric emergencies, such as a pediatric shock, the use of
intraosseous route is recommended to get rapid vascular access
as soon as possible, as it has revealed better outcome [1]. Ameri-
can Heart Association and American Academy of Pediatrics
added pediatric and neonatal resuscitation chapter in advanced
cardiac life support guideline, in which intraosseous access is
discussed as the only alternative way to transfusion of fluids,
blood products and variety of drug administration in rapid, easy
and safe way [2,18-21]. In 2009, American College of Critical
Care Medicine revised sepsis guidelines, where 1O insertion is
discussed as an alternative way for maintaining hemodynamic
stability in children and newborns [1,18].

Some research suggests that intraosseous access is successful
in more than 90% of cases, which is an important clinical indica-
tor. Moreover, intraosseous insertion is performed in less than 2
minutes if it is done by a skilled professional, provided that the
equipment is of high quality [11,12]. This is why the IO access is
thought as the alternative way for fluid and drug administration
in complicated cases or when peripheral venous catheterization
is impossible [3,8,9,11,19].

Intraosseous access complications are infection (celluli-
tis, abscess, osteomyelitis) and fracture. The most widespread
complications are infiltration and extravasation, which, if left
unidentified and untreated, can cause compartment syndrome
[5,16]. Sometimes intraosseous access complications can result
in amputation [6,13,18,19]. To minimize complications, 10 ac-
cess must be done in aseptic conditions. The insertion site must
be checked for extravasation before and after catheter insertion.
Peripheral or central catheterization has to be done as soon as
possible. The best time for it is within 24 hours [10].

Use of intraosseous line has been described also in pre-hos-
pital settings, with some studies conducted in the emergency
department. However, population-based studies describing in-
traosseous line use across diverse emergency department and
hospital settings are sparse. There are few studies to date de-
scribing the characteristics of pediatric patients who have un-
dergone intraosseous line placement, however their dispositions
and outcomes and the true incidence of complications remain
unknown [3,7,8,18,19].

To our knowledge, intraosseous access is not currently used
for emergency case management at Georgian emergency depart-
ments (neither pediatric nor adult cases). To this date, there are
no studies that could evaluate success rates of such approach, its
complications and outcomes in emergency departments in Geor-
gia. Accordingly, no comparison to central vein access could
be performed to this day in Georgian emergency care settings.
Therefore, the study was proposed to describe intraosseous ac-
cess performance in pediatric emergency care in Georgia, its
outcomes, complications as well as to evaluate its performance
in comparison to the established central vein access in pediat-
ric cases where peripheral vein access could not be achieved
(in various medical conditions). A secondary aim of the study
was to evaluate readiness of local staff to perform the procedure
following a specialized training as well as to test the training
approaches.

Material and methods. A quasi-experimental cohort study
was conducted from 01/01/2016 to 12/31/2019 at the M. Iashvili
Children’s Central Hospital emergency department.

A total of 64 children aged from 1month to 15 years admitted
to emergency department of M. lashvili (due to life-threatening
conditions/diseases) were included in the study. One group — 24
children — underwent intraosseous access procedure. Another
group — 40 children — were forwarded to undergo central vein
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access procedure and were designated as controls to compare
outcomes and complications.

Inclusion criteria of the study were: emergencies, where the
peripheral vein catheterization is difficult or impossible because
of burns, obesity, edema or seizure; emergencies, where a rapid
transfusion of large amount of fluid is needed due to hypovole-
mic shock and burns; emergencies, where access to the systemic
venous circulation is needed because of burns and cardiorespira-
tory arrest

Exclusion criteria of the study were: patients with intracar-
diac shunt; patients with oncologic diseases; patients with im-
munosuppression; patients with bone structure pathology (e.g.
Osteogenesis imperfecta, Osteoporosis, Osteopetrosis); exis-
tence of a hole as a result of previously established 10 access, or
a fracture caused by previous IO access; limited blood supply at
the site of previous 10 access; existence of cellulitis, burns, or
osteomyelitis at the site of IO access.

We conducted training sessions on intraosseous access indica-
tions and contraindications, its technique and measures of infec-
tion control. We also assessed the knowledge of personnel for
indications and contraindications of IO insertion, their practical
skills and relation to the initial step, after training and 1 year
after establishing the IO access. We conducted a 27-question
multiple-choice test in 16 department workers (5 physicians, 10
nurses, 1 infection control officer) before and after their training.
The same personnel were involved in performing the procedure.
Paired sample t- test was used to compare the training outcomes.

We collected demographic and medical data (diagnosis at ad-
mission, severity, laboratory and instrumental test results, inter-
ventions, and outcomes).

Mortality rate during the first 24 hours was assessed in the
study groups.

Immediate determination of sterility by bacteriological analy-
sis of the equipment used for intraosseous access was done.

We used descriptive and inferential statistics to analyze quan-
titative data.

The study was approved by the ethical committees of David
Tvildiani Medical University and M. Iashvili Children’s Central
Hospital.

Results and discussion: The table below (Table 1) describes
the study groups (number of participants in each group, mean
age, sex, clinical diagnosis code and the mortality outcomes in
the first 24 hours after admission to the emergency department).
For successful management of 1O access in pediatric population,
the study was conducted in 2 groups to evaluate IO insertion
eligibility criteria, the risk factors, it’s influence on outcomes in
case of emergency situations and the procedure complications.

In the first group of the patients, because of inability to access
the peripheral vein, IO catheter insertion was the therapeutic
indication. 10 catheter insertion made it possible for critical pa-
tients to transfuse medications and fluids. Clearly, depending on
the data above, the manipulation positively influenced on study
participants clinical outcome

In 2 patients, admitted to the ER department because of a car-
diac arrest, performed cardio-pulmonary resuscitation (CPR)
was successful owing to the infused medications via IO catheter,
which made it possible for health-care workers to save the life of
the patients and accomplish their better outcome.

In the second group, where we had not used IO access, as we
see from the table above ( Table 1), two cases out of the selected
study participants group had lethal outcome in the first 24 hours
after admission, though for reasons not related to the rout of
vein access.
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Table 1. Study population

Study population (I) Study population (II)

n (Q-ty) 24 40
Female 5 14
Male 19 26

Mean age 0-5 y.o. 0-5 y.o.
Clinical diagnosis (I) R 57.9 10 26
Clinical diagnosis (I) R 56.8 12 14

Clinical diagnosis (IIT) 146.9 2

Mortality in 24 Hours

Table 2. Demonstrates the research participants eligibility criteria for 10 access

Inclusion Criteria Emergencies Indicating Use of 10 Insertion in Patients

1 Emergencies, where the peripheral vein catheterization is difficult or impossible because of burns, obesity, edema or seizure

2 Emergencies, where a rapid transfusion of large amount of fluid is needed due to hypovolemic shock and burns

Emergencies, where access to the systemic venous circulation is needed because of burns and cardiorespiratory arrest

Table 3. Participants transfer

General Outcomes (I)

General Outcomes (II)

Study participant is transferred to the ICU department from ED 9 40
Study participant stays in the ICU department 24 hours 0 15
Study participant stays in the ICU department > 24 hours 9 17
Study participant is transferred to the general word after stabilization in ED 15 0
Study participant due to the worsening condition, i p
the patient was referred to another clinic
Table 4. Intraosseous Access Test
Correct | Incorrect Correct Incorrect Total Total
Intraosseous Access Test answer answer answer answer (Correct | (Incorrect
(pre-test) | (pre-test) (post-test) | (post-test) Answer) answer)
}. All gf the following are 1O catheterization 16 ’ 13 0 34 )
indications, except:
2. 10 access is successful in: 11 7 16 27 9
3. 10 access relatively to Central Vein access is: 1 17 9 10 26
4. 10 access relatively to Central Vein access: 5 13 11 16 20
5. The most common complication of 10 3 15 18 0 21 15
access is:
6. The shor'test possible time needed for the 13 5 18 0 31 5
procedure is:
7. All of the above are prevention of compli- 1 7 17 | 23 3
cations of 1O access, except:
S. All of the above are prevents the complica- 9 9 18 0 27 9
tions of 10 access, except:
9.10 access is used for all the following, 7 1 17 | 24 12
except:
10. For .IO access which of the following is p 10 17 1 25 1
appropriate needle set length?
11. All of the above are necessary to start the 10 3 18 0 28 3
procedure, except:
12. For Manual and EZ-10 device, the ap-
propriate insertion sites are all of the above, 5 13 16 2 21 15
except:
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13. The needle insertion depth must be: 10 13 5 23 13
14. The needle must be removed: 11 17 1 28

15. After insertion of 1O catheter: 14 18 0 32 4
16. Ca?heter patency can be checked with the 9 9 16 ) 25 1
following:

17. What is the absolute contraindication for 16 2 18 0 34 )
IO access?

18. Which of the following laboratory values

can be inaccurate during IO aspirate evalua- 8 10 14 4 22 14
tion?

19. All of the following confirms 1O success- 3 15 4 14 7 29
ful insertion, except:

20. Which of the following medications ac-

tion starts after 20-30 seconds delay with 1O 13 5 18 0 31 5
route of administration?

21. Which of the following is not expected

after IO administration of the drug? 3 15 12 6 15 21
22. Which of the following is the benign

complication of 10 catheterization? ? ? 7 1 16 20
23. Whalt is .the major complication of IO 1 17 0 13 1 35
catheterization?

1254 Maximum duration of IO catheterization 12 6 13 0 30 6
25. All of the follovymg decrease the inci- 3 15 ) 16 5 31
dence of extravasation, except:

26. Make the list of criteria, needed for the

inclusion of patients in the given IO access 3 15 15 3 18 18
research:

27. Make the list of criteria, needed for the

exclusion of patients in the given 1O access 0 18 14 4 14 22
research:

Total number of questions: 214 272 379 107 593 379

Along with basic evaluation and implementation, interim and
final evaluation of infection control measures were done. The
results obtained from the data indicated that if every measure
is taken for the infection control (proper hand washing, wound
treatment), the risk of most common complications of cath-
eterization (cellulitis, Phlegmon, osteomyelitis) is reduced to
minimum. Despite the fact, that 24 patients primary material
(obtained during the catheter insertion process) and secondary
material ( obtained from washing-off the catheter during the re-
moval) obtained for microbiological testing reviled one case
of slight growth of Staphylococcus epidermidis and 2 cases of
Staphylococcus hominis (both in primary material), all the sec-
ondary microbiological materials testing were sterile, which
brings us to conclusion that: if the manipulation is accomplished
sterilely, infectious complications existence is cut to a minimum.

In the table shown above, we can see the positive influence of
1O catheter insertion on the first groups general outcome. Out of
the total 24 patients, most of the study participants (15 patients)
condition got so stable after the infusion via IO catheter, that
they were transferred not to ICU but to the another department.
In addition, only 9 patients were transferred to the ICU depart-
ment for more than 24 hours. Based on the provided informa-
tion, we can evaluate the positive influence and benefits of this
methodology for study participants:

Patients are not stressed because of parents withdrawal
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Only critical patients who require intensive and long-lasting
treatment are transferred to the ICU department

Unnecessary hospital admission rates are reduced which also
saves a lot of a financial effort. The personnel training pre and
post-training tests demonstrated the following results (please
note that the answer options are omitted), Table 4.

The pre and post-test results in the 16 trainee medical person-
nel demonstrated statistical significant difference. Mean scores
in pre-test per question was 7.93, SD 4.7, while in post-test was
14.04, SD 5.27. The two-tailed P value was less than 0.0001.

Conclusion. This study reports the first use of intraosseous
access in pediatric emergency care settings in Georgia. Even
though we can’t compare the 10 access group and the central
venous access group (controls) outcomes (complications) using
analytic statistics, we observed that most of the control groups
patients were transferred from the ED to ICU department, and
delayed there up to 24-48 hr and in several cases even more
than 48 hours. Out of the total 40, 2 died and 8 of them were
referred to another hospital because of their critical condi-
tion. This though can’t be directly attributed to use of central
venous access vs intraosseous one, as there are a number of
confounders, and probably first of all clinical diagnosis, and
condition of the patients, as well as general outcomes of man-
agement. Though further studies might be needed for safety
and effectiveness/cost-effectiveness exploration in various
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conditions, medical centers as well as duration of monitor-
ing, eliminating confounders, we can still assume, that if the
proper treatment (medications transfusion via IO catheter
) were applied to these patients, it would not be necessary
to transfer the study participants to the ICU department, but
rather it would be fully sufficient to continue their treatment
in their problems corresponding department. It would mark-
edly reduce the stress induced by parents withdrawal and also
would be cost-effective for the patients and their families.
Finally the study demonstrated that with proper training and
in certain indications, the internationally approved method
can be safely used in Georgian healthcare settings, includ-
ing pediatric emergency management. The method should be
included into the Georgian patient management guidelines,
provided proper training is delivered to the personnel.

Acknowledgment. It is worked out in the framework of the
project of Shota Rustaveli National Science Fund of Georgia
(project # PhD F 17 81).
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SUMMARY

USE OF INTRAOSSEOUS ACCESS IN PEDIATRIC
EMERGENCY CARE IN GEORGIA

Kikodze N., Nemsadze K., Togonidze G., Nadareishvili 1.
David Tvildiani Medical University, Thilisi Georgia

Intraosseous Access (IO) has obtained an increasingly valued
place in emergency medical care cases when peripheral access
venous access in not possible. This has also been demonstrated
in pediatric settings. The method though has never been applied
in Georgia, let alone pediatric emergencies. Therefor we con-
ducted the study to access opportunities for IO use introduction
in pediatric emergency care in Georgia.

A quasi experimental study was conducted with 24 patients un-
dergoing IO and further 40 receiving central venous access for their
condition management. A number of parameters were monitored
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and reported. Additionally, a pre- and post-test was used to assess
the specially trained medical personnel. The study groups outcomes
were described, while personal assessment was analyzed.

The study demonstrates that with proper training and in cer-
tain indications, the internationally approved method can be
safely used in Georgian healthcare settings, including pediatric
emergency management. The method should be included into
the Georgian patient management guidelines, provided proper
training is delivered to the personnel.

Keywords: Intraosseous Access, intraosseous catheter, pedi-
atric emergency care, intraosseous line, pediatric resuscitation,
vascular access.

PE3IOME

HNPUMEHEHUE BHYTPUKOCTHOI'O JOCTVYIIA JJIs1
HWH®Y3UH B YCJIOBUSIX JETCKON HEOTJOXKHOM
[HOMOIIH B I'PY3UN

Kukonze H.P., Hemcanze K.II.,
Toronunze I.3., Hanapenmsuiau U.I.

Meouyunckuu ynusepcumem um. /{asuoa Teunouanu, Tounucu,
I pysus

B yc0BUsSIX HEBO3MOXKHOCTH OCYIIECTBIICHUS TTepHpepUIecKo-
I'0 BEHO3HOTI'O I0/IXOJIa BBULYy PA3BUTHs HEOTJIOKHBIX COCTOSIHHI,
OJIHUM M3 3HAYUMBIX HHCTPYMEHTOB OCTAETCsl BHYTPUBEHHBIH J10-
CTyIl. YKa3aHHbI METOJ NPUMEHSCTCSI HE TOJIBKO Ha B3POCIBIX
HAIUEHTax, HO U B NEUaTPUUECKOil IpaKkTHKe. XOTs, CleayeT OT-
METHTb, YTO UCIIOJIB30BAHUE JAHHOTO Meroza B [py3un IIMpoxo
He NpakTukyercs. Mcxons U3 BhIIEU3I0KEHHOTO, LEbI0 POBO-
JIIMOTO HMCCJICMOBAHHS SIBUIMCH arpoOarys U oreHKa 3P (eKTHB-
HOCTH METOJIa U BO3MOJKHOCTH €ro BHepeHus B [ py3uu.

IIpoBeneHo KBa3uAKCHEPUMEHTAIbHOE HCCIEIOBaHHE C
ydactueM 24 NalyeHTOB, KOTOPbIM Oblia Mpou3BeeHa HHQY-
31 IOCPEACTBOM BHYTPHUKOCTHOTO moxaxozna, u 40 manueHrax,
HOJIyYHBIIUM HHQY3UIO MyTEM LEHTPAJIbHOTO BEHO3HOTO J0-
cryna. [IpoaHanu3upoBaHbl pe3ylbTaThl U BCE IOTY4YCHHbIE
napametpsl. [IpoBeneHo oOyueHHe MeIULIIMHCKOIO IEepcoHala,
UCIIOIb3YSl COOTBETCTBYIOIIYIO CHCTEMYy TECTUPOBaHUs. Bbl-
SIBJICHO, YTO BCEMHPHO NPU3HAHHBIN, alipOOMPOBAHHBIN U (-
(eKTHBHO TPOSIBUBIINI ce0si METOJ] BHYTPHKOCTHOIO JOCTYIa
YCHEILIHO MOXKET OBbITh BHEAPEH B 3apaBooxpaHeHue [pysuw,
B TOM YHUCJIC U AJIs JICUCHUS MALIUEHTOB JETCKOTO BO3pPacTa B
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HEOTJIOKHBIX CUTyallUsX. ABTOpPbI TAKXKE PEKOMEHAYIOT BHECE-
HHE ONUCAHUS ¥ BO3MO)KHOCTH IIPUMEHEHHSI METO/Ia B yueOHbIe
PYKOBOACTBA M PEKOMCHIATEJIbHYIO IOKYMEHTAIMIO, a TaKKe
0e30TiaraTesbHOE IPOBEICHUE COOTBETCTBYIOIINX TPEHHUHIOB
MEJUIMHCKOTO IIepCoHaa.
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Among children the most common types of cancer are leu-
kemias [1]. Acute leukemias constitute between 30 and 38%
of malignant neoplasms in children, corresponding in 80% to
Acute Lymphoblastic Leukemia (ALL) and in 20% to Acute
Myeloblastic Leukemia (AML), respectively [2].

ALL is a malignant disorder that originates in a single he-
matopoietic cell progenitor of B or T lymphocytes and is char-
acterized by a loss of differentiation of lymphoid progenitors
producing an increase in immature lymphoblastic cells [3]. It
has been reported that 60% of ALL cases occur to children under
20 years of age [4].

In Mexico, cancer in children and adolescents is consid-
ered a public health problem [5] urging the need that, through
the conjunction of knowledge of epidemiology, biochemistry
and genomics, new biomarkers can be identified for a more
timely diagnosis, more specific treatment or for monitoring
the quality of response to treatment (prognosis).

Glucocorticoids, such as prednisone and dexamethasone, play
an important role in the ALL treatment. However, high doses of
glucocorticoids may cause suppression of the hypothalamic-ad-
renal-pituitary axis (HPA) [6]. More specifically, steroids are a
fundamental drug in the initial phase of the ALL treatment, dur-
ing the induction, following the Berlin-Frankfurt-Munich pro-
tocol (BFM). They are used in a continuous scheme throughout
the induction phase that lasts 28 days, at doses between 40 and
60 mg/m*day of prednisolone or 10 mg/m?/day of dexametha-
sone with gradual decrements [7].

In recent years, the use of saliva samples to determine con-
centrations of a wide variety of antibodies, drugs, hormones and
tumor markers has spread over the world [8,9]. For example, it
is well known that the salivary concentrations of free soluble
steroids such as cortisol, reflect approximately 10% of plasma
concentrations [10]. The alternative to use the saliva as biologi-
cal fluid to process samples can be very useful for quantify the
level of cortisol as a parameter of evaluation of adrenal function
in cases of chemotherapy for ALL, a situation so far unpublished
in our country.

The appearance and duration of HPA axis suppression after
glucocorticoid therapy for childhood ALL is still not clear. In
one study it was presented in almost all children in the first
days after the glucocorticoid treatment suspension. Most of
the children recovered in a few weeks, but few children lasted
up to 34 weeks with adrenal insufficiency [11].

The adrenal insufficiency derived from the treatment
against ALL is subtle and manifests as deterioration of the
cortisol response to stress. The recuperation has marked in-
terindividual variation [12].

The objective of this project was to determine whether there
is an augmented risk for a bad evolution as estimated with the
basal and after 8 days of the induction treatment cortisol levels.

Material and methods. This was a clinical, prospective and
analytical study developed in the Service of Hematology of the
Maternal and Child Hospital of ISSEMYM, in Toluca, Mexico.

The protocol was explained to parents of patients with recent
ALL diagnosis and to the children themselves, with an age range
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between 3 and 18 years. Patients who previously were exposed
to steroids were excluded from the study.

The sample was not probabilistic, it was at the convenience
of the patients who agreed to enter the study in a period of
six months to process the samples before the expiration of
the kit.

Weight and height were measured to one decimal place
while wearing the child was wearing light clothing and
without shoes, using a calibrated digital scale with stadi-
ometer (Seca). Body Mass Index (BMI) was calculated as
weight in kilograms divided by height in meters squared
(kg/m?).

Blood samples were collected to measure glucose (mg/dL),
uric acid (mg/dL) (Siemens advia 1800) and hematometry
(Sysmex XL 2000). All measurements followed standardized
procedures according to International Federation of Clinical
Chemistry and Laboratory Medicine (IFCC).

After 8 hours of fasting, saliva samples were taken in a
sterile bottle or a tube of 20 cc, which were kept in refrigera-
tion at 4°C until analysis. The first measurement was made
at the diagnosis day of ALL and the second after the phase
of induction, following the St. Jude chemotherapy protocols.
The quantification was performed in the Research Laboratory
of Ciprés Grupo Médico S.C. (CGM) using the ELISA kit of
Salimetrics (USA).

A peripheral blood count of less than 1000 absolute blasts
after a week of prednisone was defined as a good response
to treatment; higher values or death were defined as bad re-
sponse.

The values were expressed as mean and standard deviation
(SD). The Mann-Whitney U test was used to compare the
variables values per gender or type of evolution. Spearman
correlation was performed among the variables age, BMI,
uric acid, glucose, leukocytes, platelets, cortisol at the time
of diagnosis and at 8 after the beginning of induction thera-
py. According to the patients’ evolution, Receiver Operating
Characteristic (ROC) curves were made for salivary cortisol
levels and uric acid. The SPSS ver. 22 statistical software
package (IBM Corp., Armonk, NY, USA) was used. A P value
of < 0.05 was considered statistically significant in all tests.

This study was approved by the ethics committee of the Ma-
ternal and Child Hospital of ISSEMYM (code: 1-19). All of the
procedures were conducted in accordance with the Declaration
of Helsinki and the General Health Law of Mexico. Informed
consent was obtained from the children’s parents and verbal in-
formed assent, from the students. The identity of the patient was
respected and kept in privacy.

Results and discussion. We included 20 patients who were
measured salivary cortisol at the time of their diagnosis and
8 days after starting steroid treatment. Between the studied
patients we found that 9 (45%) were girls and 11 (55%) were
boys; as shown in graph 1, the age range was between 4 and
14 years, with an average of 108.7 months (9 years). Table
1 shows the general characteristics of the population of this
study.
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Table 1. General characteristics of the patients

Variable Mean Standard Deviation
Age (years) 108,7 60,6
BMI (kg/m?) 17,0 44
Uric acid (mg) 5,5 2,3
Glucose (mg) 91,3 15,0
Leukocytes (x 10°/L) 24,526 50,551
Platelets (x 10°/L) 80,611 49,334
Basal cortisol (pg/dL) 0,1039 0,175
Cortisol after induction (pg/dL) 0,2424 0,562

Correlations were made of the response to treatment with the
following variables: age, BMI, uric acid, glucose, leukocytes,
platelets, cortisol at the time of diagnosis and at 8 days after hav-
ing started the induction therapy. Through the Spearman correla-
tion the only ones that showed statistical significance in a posi-
tive sense were age with BMI (2= 0,590, p = 0,013), uric acid
with leukocyte number (12 = 0,503, p = 0,028) and in a negative
sense BMI with the leukocytes’ count (1> = -0,551, p = 0,022).

When comparing the variables between genders, the only sig-

nificant difference was that for erythrocytes (Table 2); mean-
while, there were no any difference between the two types of
responses to the induction treatment (Table 3) of the variables
analyzed, even in this case the percentage of blasts was similar
in the two groups (8,56 in the Bad Response Group and 9,2 in
the Good Response Group). Notwithstanding, it was found that
salivary cortisol levels had a greater area under the curve (AUC)
than uric acid levels as predictors of a poor response to the in-
duction to remission (Fig.).

Table 2. Variables comparison between gender

S FERE
Age (months) 88,2 (52,9) 125,4 (63,6) 0,269

BMI (kg/m?) 16,1 (3,56) 18,03 (5,30) 0,5
Uric acid (mg/dL) 5,27 (1,88) 5,71 (2,70) 0,901
Erythrocytes (x 10°/L) 2,28 (0,75) 3,11 (0,89) 0,036
Glucose (mg/gL) 87 (10,72) 94,81 (17,49) 0,402
Hb (g/dL) 7,3 (2,37) 9,68 (2,81) 0,087
Leukocytes (x 10°/L) 9,36 (5,63) 36,931 (66,73) 0,879
Neutrophils (x 10%/L) ,865 (1,080) 2,291 (2,091) 0,087
Platelets (x 10°/L) 91,555 (44,384) 69,666 (54,152) 0,309
Basal cortisol (ng/dL) 0,0624 (0,006) 0,137 (0,22) 0,518
Cortisol after induction (pg/dL) 0,150 (0,24) 0,334 (0,78) 0,229

Table 3. Variables comparison per response to the treatment

Variable Ba(: Nre:[:;(;nse GO(HEJ 1'=es11:‘(;nse P
Age (months) 107,93 (62,75) 110,50 (60,92) 0,967
BMI (kg/m?) 17,28 (4,57) 1,36 (0,198) 0,571
Uric acid (mg/dL) 5,93 (2,36) 4,65 (2,23) 0,219
Erythrocytes (x 10°/L) 2,48 (0,85) 3,31 (0,83) 0,069
Glucose (mg/gL) 90,28 (11,06) 93,66 (22,98) 0,804
Hb (g/dL) 7,90 (2,76) 10,26 (2,44) 0,083
Leukocytes (x 10°/L) 20,400 (44,547) 34,151 (66,27) 0,804
Neutrophils (x 10%/L) 1,361 (1,523) 2,321 (2,411) 0,364
Platelets (x 10°/L) 79,461 (47,760) 83,600 (59,036) 0,921
Basal cortisol (pg/dL) 0,0756 (0,0766) 0,169 (0,30) 0,773
Cortisol after induction (pg/dL) 0,251 (0,633) 0,216 (0,36) 0,926

Blasts (%) 8,56 (15,57) 9,2 (9,89)
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Fig. ROC curve of basal salival cortisol and uric acid as pre-
dictors of a poor response to the induction to remission

Ahigher incidence of adverse effects, especially sepsis and septic
shock, had been expected, in relation to the use of dexamethasone
in chemotherapy schemes against ALL; and these events are prin-
cipally diagnosed during the maintenance phase [13]. The expla-
nation of these undesired and feared side effects could be by the
HPA suppression caused by dexamethasone; decreasing in a drastic
way the cortisol production, which in turn represents an insufficient
response to stress, which would generate an impact in the immune
system with an inadequate host response to infections. This situa-
tion constitutes and remains a cause of mortality and morbidity in
children treated with ALL [14]. However unexpectedly in our pilot
study, the level of cortisol after 8 days of the beginning of the induc-
tion phase was on average higher than the baseline.

In the studied population of this survey the basal cortisol was
reported higher than normal reference ranges for healthy chil-
dren [15,16] and this time of measure was related to a worse
response to the treatment of induction to remission. It has been
described that the use of dexamethasone is correlated in an im-
portant way to adverse events, being the main complications fe-
ver, neutropenia and infection. In fact, infections cause 68% of
the deaths in the period of induction to remission; in some stud-
ies it is reported that the most frequent site is in the colon, due
to colitis neutropenia; however, others report some cases due to
respiratory infections, infections associated with catheters, in-
fections in the nervous system and even nosocomial infections
without known initial focus [17,18].

Logically speaking the higher basal cortisol levels of the pa-
tients with ALL would be associated with a greater response to
stress [19,20], that is, with a greater attack to the patient’s gen-
eral condition at the time of starting chemotherapy. It calls the
attention that the few studies analyzing the salivary cortisol lev-
els in patients treated for ALL have focused the main issue after
the induction phase but the basal levels have not been studied
and probably they can reflect the degree of the stressful condi-
tion attacking the child’s organism.

Finally, it is mandatory to analyze the rates of infection and mor-
tality in every Hematology Service, to decide whether prophylac-
tic antibiotic therapy in thus patients with adverse risk factors or a
lower dose of steroids to reduce the risk of adrenal-immune sup-
pression that leads to severe infections could be plausible.

A limitation of this study is the small number of patients in-
cluded, for what we consider to keep on this research line in
a wider population parameters, adding more variables such as
cortisol in blood to perform a correlation with salivary cortisol,
and with a with closer and long-term follow-up.
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Conclusions. In this first approach, basal salivary cortisol had
a larger area under the curve in the ROC curve as predictor of
a bad response than uric acid, situation that still needs future
studies. The option to measure salivary cortisol offers great ad-
vantages that should be explored in terms of its clinical utility to
check the ACTH-cortisol axis in patients with ALL who receive
chemotherapy avoiding the stress of venipuncture.

Acknowledgments. This work was partially funded by Ciprés
Grupo Médico.
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SUMMARY

SALIVARY CORTISOL LEVELS AND RESPONSE TO THE
REMISSION INDUCTION TREATMENT IN CHILDREN
WITHACUTE LYMPHOBLASTIC LEUKEMIA

"Lombera-Mora S., 'Léopez-Facundo N.A.,
2Layton Tovar C.F., *Mendieta-Zeron H.

IISSEMYM Mother and Child Hospital, *High Specialty Hos-
pitals Coordination Entity (CHAE), Ministry of Health,. *Fac-
ulty of Medicine, Autonomous University of the State of Mexico
(UAEMex), Ciprés Grupo Médico CGM, Toluca, Mexico

Cancer in children, and mainly the acute lymphoblastic
leukemia (ALL), is considered as one of the leading public
health problems in Mexico. Glucocorticoids used to treat
ALL may cause suppression of the hypothalamic-pituitary-
adrenal axis. The aim of the present study was to determine
whether cortisol levels in saliva of the patients with ALL are
related to the response to the remission induction therapy.

The authors have conducted a clinical, prospective and
comparative study. The Mann-Whitney U test was used to
compare the variables values by gender or type of evolution.
According to the patients’ evolution, ROC curves were made
for salivary cortisol levels and uric acid. An absolute value
of 1000 blasts in peripheral blood count after a week of pred-
nisone regimen was defined as a satisfactory response to the
treatment.

Review of the data has shown that area under the salivary cor-
tisol levels’ curve (AUC) was greater than that under the uric
acid levels’, as a predictor of a poor response to the remission
induction. There were no statistically significant gender-associ-
ated differences in any variables except in erythrocytes.

High levels of cortisol in saliva at the time of diagnosis of
ALL seem to be of bad prognosis of the response to the remis-
sion induction therapy.

Keywords: acute lymphoblastic leukemia, prognosis, saliva
cortisol, steroid.
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PE3IOME

YPOBEHb KOPTHM3O0JIA B CJIIOHE U OTBET HA TE-
PAIIMIO MHAYKUUUA PEMUCCHUM IIPU OCTPOM
JIMM®OBJIACTHOM JIEMKO3E V JETEN

1JlomGepa-Mopa C.,"JIone3-®akynno H.,
2Jlaiiton-ToBap K., *Mennuera-3epon X.

ISSEMYM Bonvnuya mamepu u pebenka; >Koopounayu-
onnoe azenmcmeso cneyuanuzuposanmnvix oonvnuy (CHAE),
Munucmepemeo  30pasooxpanenust; >Meouyunckuii - axyib-
mem, Aemonomnwiti  yHugepcumem Mexkcuxu (UAEMex),
CiprésGrupoMédico CGM, Tonyka, Mexcuka

PakoBble 3a00i1eBaHusI Cpey JeTel, 1 B OCHOBHOM OCTpBIi
numdoobnactHelii neiiko3 (OJIJT), cuuraercst omHOM W3 Bemdy-
X Npo0IeM OOIIECTBEHHOTO 3/IpaBOOXPAHEHHsI B MeKCHKe.
I'mroxokopTukoun s, ucnonb3yemele npu geuenus OJIJL, moryT
BBI3bIBATh  IIOJIABIEHHE  THIIOTAIaMO-THUNO(U3apHO-HAIIO-
YEYHUKOBOM OCH. Llepro HACTOALIETO MCCIEI0BaHUs SIBUIOCH
OIIpe/IeNICeHHE CBSI3M YPOBHS KOPTH30Ja CIIOHBI TAIlMEeHTOB
¢ OJUI ¢ orBeToM Ha MHAyKLUIO pemuccun. [IpoBeneno xmu-
HHMYECKOE, MPOCHEKTHBHOE M CPABHHUTENILHOE HCCIIE0BAHUE.
U-kpurepuili MaHHa-YUTHH HUCHONB30BaJCS A CpPaBHEHHUs
3HAYEHUH TEePEMEHHBIX IO IMOJOBOMY HIIH 3BOJIIOIMOHHOMY
Ipu3HaKaM. B cooTBeTcTBUM ¢ 3BoMOLMel 3a0osieBaHUs IO-
ctpoensl kpuBble ROC 11 ypoBHEH CIIOHHOTO KOPTU30Ja U
Mo4eBoil Kkucnotbl. AGcomoTHoe 3Hauenue 1000 OGmactoB B
nojcuere nepuhepuueckoil KPOBH MOCIE HEAEIBHOTO PEXH-
Ma TPEAHU30HA ONpPEAENeHO KaK yIOBIETBOPUTENBHBINH OTBET
Ha JeyeHre. O030p AaHHBIX MOKa3al, 4YTO IJIOMIAAb MOJ KpU-
BOH mokazareneii cionHoro koprusona (AUC) Gbuta Gomnblie,
4yeM I0J KPUBOH MOKa3aTeslell MOYEBOM KHMCIIOTBI, YTO SABISAET-
Csl MPOTHOCTUUECKHUM TI0Ka3aTesleM HEeOIaronpusaTHOIO OTBETA
Ha MHAYKIMIO pemuccud. He ObLIO cTaTHCTHYECKH 3HAYMMBIX
pa3aMuuil HU 1O OIHOM NEPEMEHHOM, KPOME APUTPOLIUTOB NIPU
KOHTPAaCTUPOBAHUH MO MOJOBOMY MPH3HAKY.

[IpucyTcTBHE BBICOKHMX YpOBHEM KOPTHM30J1a B CIIIOHE IpHU
quarHoctupoanuu OJIJI, oueBHAHO, SBISETCS MPU3HAKOM He-
671arompUsATHOIO OTBETA HA TEPANUIO HHIYKIMH PEMUCCHH.
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COBPEMEHHBIE ACIIEKTBI YYACTUSI BATAMWHA D U EI'O METABOJIMTOB
B PABBUTUU OIIOPHO-ABUT'ATEJIBHOI'O AIIITAPATA JETEU U TIOAPOCTKOB (OB30P)

YouokaBa H.H., Xauanypunze H.C., baxranze C.3., Kanananze H.b., [I:kauBan3e M.B., Xynnaaze M.C.

Tounucckuil 20cy0apcmeerHblil MEOUYUHCKUL YHUSEpCUument, 0enapmamerim 0emcKol HegpOLo2uu,;
Odenapmamenm neouampuu, I py3us

HccnenoBanust OMOTOTHUSCKUX CBOWCTB M MeTabOIM3Ma BH-
TamuHa J{ CBSI3aHBI C €T0 KOJIOCCAIBHON POJIBIO B COMATO-HEBPO-
JIOTHYECKOM Pa3BUTHH IOJPACTAIONIETrO ITOKOIEHHs. 3anHTepe-
COBAHOCTH ITeanarpos [4,29,32] B m3yueHun poiu ero nedunnra
BBI3BaHA IIMPOKHUM PACIPOCTPAHEHHUEM T'MIOBHTAMKHO3a J] 1Mo
BCEMy MUY Cpeau aeTeil u moapocTkoB. ConacHO MOMyIISIH-
OHHBIM HCCIER0BaHMAM, okoio 50% npoxwuBaroniero B Espone
u CIIA perckoro HaceneHus CTpagacT IMIOBUTaMHHO30M JI.
W3 nux y 61% yposens 25 (OH) 1 ve npessimaet 15-29ur/™MI1,2
y 9% emte HamHoTO HIDKe. B Bpazwmmu [I-nedumur 3apuxcupo-
BaH y 14% nereit no 10 net, a y monpoctkoB oH goctur 24%. B
O0bennHeHHBIX Apabcknx DMuparax aedunuT ButamuHa [l y
nereit ot 8 10 14 neT HaMHOTO BbIIIE B CPABHEHUH C JIETBMU OT
2 o 7 ner [2,3,6,19].

Merabonuaeckue IyTH 1 MEeXaHU3MBI AeiicTBHs [l-BuTamMuHa
YKa3bIBaIOT, YTO €ro POjib HEe OrPaHHUYMBACTCS TOJIBKO KIACCH-
yeckoil Qynknmer (perymsanust GpocdopHO-KaIBIHEBOTO0 0OMe-
Ha), SIBISSICH CTEPHOMIHBIM IPETOPMOHOM, OH IIPEBpAIaeTCs
B aKTHBHBIE META0OIHTHI, KOTOPBIC MOIYIHPYIOT 3KCIIPECCHIO
TEHOB M aKTUBHOCTh BAXHCHIINX (HH3MOIOTHUECKHUX CHCTEM.
lopmonaneHO-akTHBHAsE ~ (opma  Vitamin-D-receptor-VDR
(YHKIMOHHPYET BO BCEX KJICTOYHBIX CHCTEMaX UEJIOBEYECKOTO
opranusma [8,14,23].

B Hacrosimiee Bpemst Ioka3aHO, 9TO aKTUBHOCTH CHHTE3a XOJle-
Kanbimdepona [7,19] obparHo3aBHCHMa CTETICHH HMUTMEHTAINH
ko Takum 0Opa3om, IeTH ¢ TEMHBIM IIBETOM KOXKH Yallle OTHO-
csiTes K rpymie pucka Jl- aButamMuHO3a. [eorpaduueckne 1 K-
MaTndeckre (DaKTOpbl, 3arps3HEHHE BO3/TyXa, CE30HHOCTH TAKKe
CYIIECTBEHHO BIISIIOT HAa CHHTE3 BUTaMUHA J| B opraHmu3mMe.

B xome ¢orocunresa (ymsrpadmoner 280-300 HMK) mpo-
ButamuH Jl (7- mernapoxoiecTepol) NMpeBpalaeTcs B IPEBHU-
tamuH J ¥ B panpHeimeM (Iporece CBA3aH C TeMIepaTypoil)
npeobpasyercs B ButaMuH /| (xonekansimgepoin). Ctporas cu-
CTEeMHasl peTyIISIIUs STOTo Tporiecca (IyTeM TpaHc(hopManuy B
OMOIOTHYECKN HHEPTHBIE H30MEPHL: JTIOMHICTEPOII, TAXHCTEPOI)
npenorpamiaer passurue 25(OH)/3 runepsuramuuosza. Ilpu
HYTPHUEHTHOM MOCTYIUIEHHH [ BUTaMIHA YKa3aHHBIE ITPOLIECCHI
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OTCYTCTBYIOT M M30BITOYHAS 1032 BUTaMHHA J| MOXXET BEI3BATh
MHTOKCHKAIHUIO.

B kym¢epoBbIX KIeTKax NEYeHH IPOHMCXOIUT HajbHEeHIee
THIPOKCHINPOBaHHE U 00pa3oBaHNe Hanbojee akTUBHOH (op-
mbl- 1,25(0OH)2/13.

B macrasmiee Bpems BUTAaMHH J| NMPUHATO paccMaTpuBaTh
[24,30] xax rpymmy ciaemyrommx coexuHeHuit: ([l1)-xomriekc
sprokaisugepoa ¢ momMucTepoaoM; ([12)- sproxansimdepor;
(J13)- xonexanpiudepor, HOCUT Ha3BaHUE «HATYPAIHLHOTO)» BH-
tamuHa; ([14)- turuaporaxucTepon-npoBUTaMuH BUTaMUHA J[3;
(15) - curokanpuudepom; (16) - curma- kanpuugepod.

JKupopactBopumslii BuTaMuH /[ B mporiecce BCACHIBAHUS B
TOHKOM KHIIIEYHHKE IIEPEHOCUTCS 110 TUM(ATHISCKUM cocyiaM
U TIOTAJaeT B BEHO3HYIO KPOBb. B TOHKOM KHIIEUHHKE BHTa-
MHH /[], COeANHHBIINCE C COMSIMH XETIHBIX KHCIIOT, 0Opasyer
MHIE/UTBl U B KaUeCTBE MUKPOHYTPUEHTa KyMMYIHPYET B JH-
TeporuTax (naccuBHas auddysus). [Ipu 3aboneBaHuIX NeIeHH
1 JKETYHOTO My3BIpsl HapyIIeHHEe JKEITYHON CEeKperuu 3Hauu-
TEILHO MEHSET (CHIDKeHHe 00b&Ma, HO He CKOPOCTH) XapaKTep
MacCUBHOHN MU Qy3HH.

Hapymenne BcackiBaHns BUTaMuHA [ B 5KeITyIOYHO-KUIIIEYHOM
TpaKTe MOXKET OBITH TAKOKE CBSI3AHO CO CIISTYIONMMH 3a00IeBaHH-
SIMH TOHKOTO KHIIIEYHNKA: IEJTHAKAeH 1 MyKOBHCIIHIO30M.

CorllacHO MHOTOYHUCIICHHBIM HCCIIEHOBaHUAM [24,25], moka-
3aHO, YTO HKCHpeccusl BUTaMHHa [ OCYyIIeCTBIIETCS B KOCTIX,
MOYKaxX, ITOPKETyIOYHOH >Kele3e, IOIEpeuHO-NONI0CaTOd M
KON MYCKyJaType, KJIeTKax TOJIOBHOTO MO3Ta, OpraHax pe-
npoxyknuu U Ap. OCHOBHEIM MeXaHU3MOM d(deKTa aeicTBHs
BuTamuHa /| SIBISIOTCS T€HOMHBIE mporecchl. [lokaszano, [26],
uro 7-10% aKTHBHpPYEMBIX T€HOB YYacTBYIOT B PETyJISIHU TO-
MeocTasa (ocdopa U KanbIys, TAKUM 00pa3oM, KalbIUTPUOI
BBITIOJTHSIET BAJKHYIO POJIb B IIPO(QMIIAKTHKE U JICICHUU PAXUTA.

VYpoBeHb 00ecredeHHOCTH BUTAaMHHOM /[l accoIMmpoBaH C
Pa3BUTHEM HH(EKIHOHHBIX, CEPEIHO-COCYANUCTHIX, XPOHUYIE-
CKHX BOCIHAJUTEIBHBIX, AJUNIEPTHUECKAX, Ay TONMMYHHBIX U pa3-
JIMYHBIX HEOIUTACTUYECKUX 3a00JIeBaHNUI.

B memmarpun ButammH [l mpH3HAH KIIIOYEBEIM (DAaKTOPOM
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GopmMupoBaHUS M Pa3BUTHS MOP(OJIOTHUECKOH CTPYKTYpBI
KOCTHOM TKaHMU JETCKOro opranuzma. OH KOHTpPOJIMPYET He
TOJIBKO cofepkanue Gocdopa u Kanblus B KPOBU, HO U HX He-
HOCPE/ICTBEHHOE BCAChIBAaHME KaK IMOCTYMHBILETO HYTPUEHTA.
Ha ocHoBe ropMoHasbHOM peryisiiuy BUTaMuH [l ydacTByeT B
YCBOCHUU Marnuvs U Kajiblys, 4YTO UI'PACT 3HAYUMYIO POJIb IIPU
(bopMHUpOBaHNK M pa3BUTHH 3y0OB, a TAKKe Ipolecca CKeeT-
HOT'O pOCTa AeTel BCeX BO3PACTHBIX IPYIIL.

B Hacrasiee BpeMs cuuTaeTCs, 4TO B LIEIBHONW KPOBH B3pOC-
JIOTO 4eJOoBeKa ONTHMaJIbHBIM ypoBeHb BUTaMHHa [ (kKax
aHTHpaXUTHUYECKUU (aKTop) HaXOAUTCs B mpexpenax 1,65-
4,12 mxr/100 ma; Butamuna JI2 (xampuudepon) — 2,75
(1,25-4,13) mxr/100 mu [1,8].

Beickazano npearnonoxenue [25], 4To moTpeOHOCTh B XoJle-
KaJbIdeposie OpraHu3M MOKET 00ECIICUNTh 3a CUET ero SHI0-
IF'CHHOI'0O CHMHTEC3a B KOXEC,4TO HC COBCEM y6ejll/ITe.]'l]>HO,T.K. npu
aJICKBATHOM MHCOJISILIMU CKOPOCTh ()OTOCHHTE3a HE TPEBBILIACT
0,37 — 0,45 mxr /cMm/4ac.

Kanbuuanon umeer nepuos nojypacraia B KpoBH 0KOJIO 2-3
Henenb. [lepuon momypacnaza KaabLUTPHUOJA HE IPEBBIIIACT
YeThIPEX YaCOB, U €TI0 YPOBEHb JKECTKO PETYIHUPYETCSl ChIBO-
POTOYHBIMH YPOBHSIMH NapaTtropMoHa, Kanbius 1 ¢gocdopa. B
HACTOsIILIEE BpEMS OOLIETPUHSATON ONTUMAILHON KOHIICHTPAIIH-
eit kanpiuarona cuuraercs 30-40 Hr/mi B riasme kposu. [Ipu
OTOM YPOBHE KaJIbLIUIUOJIa H36blT0‘-{Hbll\;I CHUHTE3 IaparropmMoHa
OJIOKHPYETCsI OJHOCTBIO M OajlaHc 00paTHOI! CBsI3HM C ypOBHEM
25(0OH) A3 cTaHOBUTCS ONTUMAJIBHBIM.

CormacHO MHOTOYHCIIEHHBIM NeAUaTpUICCKUM MCCIIE€I0Ba-
HUsIM [7,12], B mocienHue rofbl HAOMIOMAeTCsS POCT YaCTOTHI
U TSDKECTH BPOXKAEGHHOH M NPHOOPETECHHOM MaTOJIOTHH OIOop-
HO-/IBUTaTEJIbHOTO alllapara, CHIKeHUE MoKa3aTeed KOCTHOH
MacChl, €¢ MHUHEPAJIbHOW IIOTHOCTH, YTO, YKa3bIBaeT Ha SPKO
BeIpaXeHHbIH [l-aButamuno3. [Ipu nedunure Butamuna J{ dpu-
3MOJIOTHYECKUIT KOHTPOJIb TPAHCIIOPTA KaJbLHs PE3KO MajaeT,
a [IpU 3HAYUTCIIbHOM CHHIKCHUHN YPOBHs KaJlblMs B KPOBU pas-
BHUBAIOTCS THIIEPIIAPATUPE03 U OCTCOMAIISILISL.

HWckmrounTensHo onaceH aeduuut ButamuHa J{ Bo Bpems Oe-
PEMEHHOCTH, OCOOEHHO B IOCIeHEM TpumecTpe. HecMotps Ha
HOpMaJ'leblﬁ YPOBEHb KaJIbLMS B KPOBU U OTCYTCTBHE 3aMETHBIX
M3MEHEHUH KOCTHON MOP(OJIOTHH Y HOBOPOXKIACHHOIO, 110 MHe-
HUIO KIMHUYECKuX renuarpos (30,32) nepast HeAEst 1 MeCsII] €ro
YKU3HU HAXOIATCS 110 PUCKOM pa3BUTHA OCTCOMAJIALIUU U paxuTa.
Krnandeckn HaOMFOMACTCS MBIIICUHAsT CIabocTh Win aedopma-
LU HUOKHUX KOHEYHOCTEH , KOTOpas B JaJIbHEIEM MOXKET BbI3BATh
BCSTUCCKHE TIPOOJIEMBI MPH X0b0e. Y JeTeil C ele OTKPBITHIMU
anudU3aPHBIMHA TUIACTHHKAMU 3a()MKCHpOBaH [l-aBUTaAMHHO3.

OcobeHHo HEoOXomuMo obecreunTh BUTaMHHOM /[ mereit
B TOM BO3PAacTHOM Iepuoze (BTOPOH M TPETUH oAbl KHU3HMU),
KOIJIa OHM TIEPECTAIOT MOJMydYaTh 00OranéHHbIC BUTAMHHOM [
NPOJYKThI, & SHAOTCHHBIH cUHTE3 [ BUTaMUHA 1O BIMSIHUEM
MHCOJISILIMN €11I€ HEIOCTATOYEH.

Haxkornenue 3anacos KaJIbIIMsI U BUTAMHHA I[ TMPOUCXOAAT B
OCHOBHOM B ITOCJIEIHIE MECSILIbI OePEMEHHOCTH, IT09TOMY Y He-
JTOHOIICHHBIX JICTEH PUCK 3a00JICTh PAXUTOM OCOOCHHO BBICOK.

ComtacHO COBPEMEHHBIM NpescTaBieHusM [17], Hu3Koe co-
neprkanue 25 (OH) 1 B kpoBH JieTeld MiIaIIIMX BO3PACTHBIX TPYIIIT
HPUBOIUT K HApyLIEHUSIM (GOPMUPOBAHUSI CTPYKTYPbI ¥ QYHKINH
TOJIOBHOTO MO3la, YTO OCOOCHHO CKa3bIBA€TCA B KPUTUUECKUE
nepuozns! ero passutus. [lo mMHeHuro psna asropos [12,21], Ha-
CTYNAIOT JIOJTOCPOYHBIC HEraTHBHBIC MOCIEICTBUS CO CTOPOHBI
HEPBHO-MOTOPHOIO anmnapara pedeHka. Y aered 10 Tpex JIeT Mpu
JI — aBuTaMHHO3€ pa3BUBACTCS PaxuT, a y Oosiee CTaplIuX AeTel
(opMHpyeTCsT OCTEONEHUUECKHI CHHIAPOM. MeHseTcs mporecce
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MUHEpAJIM3allii XOHAPOUUTOB INIACTUHKH POCTa, YTO MOXKET BbI-
3BaTh PUCK BO3HUKHOBEHMs1 Oose3uu brayHTa.

[TocrosiHHO# npobnemoil kiuHUYeckol nexuarpuu [16] sB-
JSTIOTCST BONpOCk! J{-neduiyra, KOTOpble NPHHATO Ha3bIBATH «
KJIacCH4eckoll podnemoit paxuray. IIpencrasieHue «HyTpUTHB-
HbId paxur» ( nutritional rickets) B HacTosiiiee BpeMs CITMBASTCSI
C MOHATHEM «BHTaMHH J[-nepuIMTHBIA paxuT». BceMupHbIi
KOHCEHCYC 110 HPO(HUIAKTUKE U JICUCHHUIO HYTPUTHBHOIO PaxuTa
[20,27] craBuT aucKyTaOeNbHBIME MHOTHME BOIIPOCHI, CUMTasl pa-
XUT HE TOJIBKO OOJIE3HBIO HO M CHHIPOMOM. [lo coBpeMeHHOMY
[31] npencraBneHuIo 3TO HOIMATHOJIOTMYECKOE OOMEHHOE 3a-
OosieBaHNe B BHJE HECHELM(UUECKOrO CHHIPOMA, CBS3aHHOE C
(yHKIMOHATIBHOW HEIOCTAaTOYHOCTBIO CUCTEM, 00ECIIeUHBAIOIINX
PaCTyIINii IETCKHUIA OPraHu3M KaJbleM U (HochopoMm.

Kanpuuil ygacTByeT B MUHEpalIU3alUl KOCTEH, CIIOCOOCTBY-
€T nepeaady€ HEPBHLIX UMITYJIbCOB, ABJISICTCS BaXKHBIM d)aKTOpOM
CBEPTHIBAHUS KPOBH, IPUHUMAET HENOCPEACTBEHHOE yUacTHE B
MBIILIEYHOM COKPAIICHUH.

Tak Kak IpoBe/ieHre UMITYIbCALMI Ha TONIEPEIHOIIONOCATYIO
MYCKYJIaTypy SBJSIETCS KaJIbLMH3aBUCHMBIM IIPOLIECCOM, JIFO-
00€ CHIDKCHHE YPOBHS KaJIBLUTPHOJIA HapyLIaeT HOPMAJIbHYIO
(byHKLll/lI'O HEPBHO-MBILICYHOTO amrapara, ABUrarejibHas aKkTHuB-
HOCTb T1a/1aeT.

Kanpuudepon obecreynBacT MOJTHOIECHHOCTh HEPBHBIX
UMITYJIbCOB, CIOCOOCTBYET BOCCTAHOBJICHHIO OKPYIXKAIOIINX
HepB-3alUTHBIX obonouek. deduunt 25 (OH) [l npuogut
HapyUICHUSIM KJICTOYHOH TPAaHCKPUIILIUY, YTO ONpeAessieT mpe-
HMYIIECTBEHHOCTh NPOLIECCOB MUTO3a Mt anonto3a. CortacHo
COBPEMEHHBIM HpecTaBieHusM [9], HelipoTpoduHbI 1 pakTop
pOCTa PeryaupyioT KIETOYHYI0 MHUIHHU3ALUIO, (GOopMUpYIOT
CHUHAIITUYCCKHEC CBA3U.

)I—aBI/ITaMI/IHO:% B IEpUHATAJIbHOM II€PUOAEC MOXKET CTATh IIPU-
YUHOW pa3BUTHSA CIIEKTPa TAKUX 3a00JIEBaHUH, KaK pacCEsHHbIH
CKJIEPO3, MU30(pPEHNS], CEPACUHO-COCYIUCTAs IAaTONOTHs, Ana-
oer | Tuna, pak, a Tak’xKe 0CTEONOpo3.

B Hacrositiiee Bpemsi cpeay HeMH(EKIIMOHHBIX 3a00JICBaHMU
(KapMOBacKyJIsIpHAsl MATOJIOTHs, OHKOJIOTHYECKHE IMPOIECCHI,
caxapHblil 1ua0eT) 3HanYMYyI0 MO3ULHUI0 3aHUMAET OCTEOIOPO3.
Ero menuko-conuanpHasi 3HaUuMMOCTh OOYCIIOBJICHA HE TOJBKO
TSOKENBIMA OCJIOKHEHUSIMM B BHJIE PHUCKA IMEPEIOMOB KOCTEH
cKesera, Ho ¥ (popMUpOBaHHEM OOJIBIIIOTO KOJIMYeCTBa 3a0oJe-
BaHWU ¥ CHHIPOMOB, CBSI3aHHBIX C AeGuuuToM J| BUTaMUHA U
HapylLIeHUEeM ero MeTabosu3ma.

CoracHO cTaTUCTUUECKMM AaHHBIM [11], y OGonbuinHCTBa
JeTeil ¢ HapyLIeHWsIMH KaJblui-pocopHoro odmeHa OOBIYHO
HAOJIONAIOTCS  pas3inyHble (OPMBI TMATONIOTUH  OTIOPHO-/IBHIA-
TENBHOTO armapara. [laromorust Kanbimit-hocdopHoro odMeHa
unenruduimponana y 100% nereii ¢ 6onesnsto braynra, y 85,5%
JIeTell ¢ OCTaTOYHBIMU MPOSBICHUSIMH paxuta, y 71,5% nereii ¢
BPOXKJICHHBIMU BBIBHXaMH Oezpa, y 75,5% neteii ¢ BpOXIEHHOM
KOCONanocTero. CHIKEHHE MOKa3aTesIe KOCTHONH MacChl OIUCAHO
noutH y 42% nereit B Bozpacrte ot 5 1o 16 ner [17,28].

Puck pa3BuTHs aJMMEHTapHOTO PAaXUTa CBsI3aH KaK C aBUTa-
MHWHO30M I[, TaK U HEAOCTATOYHBIM ITOCTYIJICHUEM KaJIbLIUA U
dbocdopa ¢ numeit. [l neteit B Bozpacte ot 0 10 6 u ot 6 10
12 mecALeB ONTUMaJIBHOE MOCTYIUIEHHE KajbLUS COCTABIISIET
200 mr/cyT. u 260 Mr/cyT., coorBeTcTBeHHO. /151 eTeld crapiie
12 mecsieB 500 mr/cyt. OnHaKo, KIIMHUYECKUE TPU3HAKH THIIO-
KaJIbIIUCMH U (‘laCTble CyA0pOr B HUKHUX KOHEUHOCTX, 3a/I€PIKKa
pocTa, pazApaKUTEILHOCTD, BSJIOCTh) OOBIYHO BO3HUKAIOT HA HE-
CKOJIBKO MECSILIEB PAHBIIIE [0 TOSIBJICHHUSI KOCTHBIX Jie(hOpMAariHid.

CornacHO COBpeMEHHBIM mpezacTaBiaeHusM [13,15], comaro-
HEBPOJIOrUYECKOe MposiBiicHUe BUTaMuH J[-nedurmrHoro pa-
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XHTa, HAPYLWEHHUA CO CTOPOHBI ueHTpaanoﬁ U BETreTaTHUBHOM
HEPBHBIX CHUCTEM OTMEUAIOTCS NPH J000H CTENEHU BBIPAXKEH-
HOCTH DTOH MMaTOJIOTUH U BCeraa npeaAneCTByoT OIOPHO-ABUTra-
TEJIbHONW CUMITOMATHKE.

B Hacrosiuee Bpems KimHuueckas neauarpus [15,18,22] onenu-
BACT CTENEHb BBIPAKCHHOCTH KOCTHOTO PaxyTa Ha OCHOBE OTKPBI-
TOCTH (yBeNM4eHHe) OOJIBIION0 POHIYKA, POPMBI JTOOHBIX OyTpOB,
XapakTepa pa3MsrdeHust Koctei yepera (KpaHHOMAJISIIUS ), OTYET-
JUBOCTH [ appucoBOli OOPO3/IbI, MOSBICHUS PAXUTHUCCKUX «ul-
TOK», a Takke 0ObEMHOIO YBEIIMUEHHUS 3aILICTUH, JIOABDKEK U Jie-
(opmarmu TpyOUaThIX KOCTeH (CabIeBHIHOCTD, HKC-00Pa3HOCTH).
3anep:KKe MOTOPHOI'O Pa3BUTHUs OOBIYHO COIyTCTBYIOT ONO3AaHNE
IPOpe3bIBaHUSA 3y00B U maronorus 3yOHoi smanu. Jletn nemaror
TNEPBLIC MIard U HAYMHAIOT XOAUTh HAMHOI'O ITO3KE ITOJIOKEHHOI'O
BPEMEHH, XKaITyloTCs Ha 60iu B Mblnax u koctsx. Ha one obmie-
MO3I'OBBIX, IIPOBOIHUKOBBIX U BEI€TATUBHBIX HapyLLlCHI/Iﬁ oT™ME4a-
€TCsl PUTHIHOCTB U runeppeduexcust.

Henocrarounocts nocryrienus /| BUTamMHHA C HHILIEH, a
TaKKe ero o0pa3oBaHMs B KOXKE BHA4aje BBI3bIBACT CHIIKCHHE
ypoBHs 25(0OH) /| u pa3BuTHE THMIOKAIbLUEMUH, BO BPEMs
KOTOpO#l ypoBeHb (ocdopa B KpPOBH NPOJOIDKAET OCTABATH-
cs B HopMe, a yposeHb 1,25(OH)2]] naxe nosbimaercs. [Ipu
JaJIbHEHIIEM CHIDKCHUH YPOBHS KaJIbLUIMONA IOJJEpXKAHUE
HOPMaJIbHOW KOHIICHTPALUH KaJbIHsI B KPOBU OOBIYHO OCY-
IIECTBIICTCA 3aCUeT JeMHUHepaln3aluu KocTei. B ykazaHHOM
IpoLecce TaKkXKe y4acTBYeT NapaTUpeouIHbI ropmoH. Tsoxe-
neiid neduuut 25(OH)/] BhI3bIBACT JCKOMIICHCAIIMIO YKA3aHHBIX
HPOLIECOB, Pa3BUBAIOTCS THIOKaJIbLUEeMus, runopocharemus,
HOBBIILICHUE YPOBHS I1eJI0YHON (pocdoTasbl B KPOBU U KOCTHAS
JeMUHepaJIn3alys: He MUHEPAIU3yeTcss OCTeou]] (OcTeoMas-
1¥s1), OCTAHABIMBACTCS YHXOHIPATbHAS KATbIIU(PHUKAIUS IIH-
(bu3apHOH IITACTUHKH JI0 €€ BO3BMOXKHOM JehopMariuu.

Kanpumpron (6uonoruyecku akTuBHas (opmMa BHUTAMHUHA
J1) cTUMYIUpYeT aKTUBHOCTBH OCTE00IaCTOB, CIIOCOOCTBYET MHU-
HEpaJM3alyi KOCTHOI'O MarpuKkca, yBEJIMIMBACT aKTUBHOCTb U
YHCJIO OCTEOKIIACTOB, a TAK)KE IPUHUMAET y4acTHE B IPOLeCccax
KOCTHOH pe3opOuuu. DopMupyrOTCs MUKPOMO30JIM B KOCTSIX,
HACTYyIaeT 3aKUBJICHHE MUKPOIIEPEIOMOB, ITOBBIIIACTCS POY-
HOCTb U IJIOTHOCTb KOCTHOI Macchl.

Ha cragum ocreokiacToreHesa KajabLUTPUOI CTUMYIHPYET
co3peBanne AupGepeHIUPOBAHUSA KICTOK - MPEIIICCTBEHHHM-
KOB OCTEOKJIACTOB, UX INpeBpallieHue B MOHOLUTHL. C npyroi
CTOPOHBI, OH MIPUHUMACT TAK)KE HEIOCPEICTBEHHOE y4acTHe B
nuddepeHIpoBaHUN 0CTEOKIACTOB HA OCHOBE MEXaHH3MOB, B
KOTOPBIX Y4acTBYIOT OCTEOONACTHI.

ComracHO COBPEMEHHBIM IPEACTaBICHUAM, J[-TopMOH Bius-
et Ha auddepeHIpoBaHie | MPOTU(Epanio KICTOK CKeIeT-
HBIX MBIIIII, a TAKXC (byHKLlI/IOHI/IpOBaHI/Ie Kaﬂbl.lldﬁ?;aBVlCHMbIX
MEXAaHMU3MOB, UI'PAIOIIUX 3HAYMMYIO POJIb B ITPOLECCax MbIIICY-
HOTO COKparieHus [26].

B nacrosimee Bpems [l runepBUTaMMHO3 HE cuuTaeTcs Ooee
OTACHBIM B CpaBHEHHHU C ero nedunutom. [loatomy ero mpo-
(unakTHYecKrue 103kl BO3POCIHU IOYTH B HECKOJIBKO pas, Of-
HAKO BCEIa OCTABAJIMCh HWHIHBHIYaTbHBIMH.OOMICTIPHHSATO,
YTO JIETU BO3PACTOM [0 Iojia He AOJIKHBI 10Iy4aTh | BuTaMun
6oubiire 25,0 Mxr/cyTku, aetu mo 10 et 6osbiie 50,0 MKr/cyT-
Ku, a roromm - 100,0 Mxr/cytku. [Ipu XpoHHYECKOM rHIIepBHUTA-
muHo3e J] y nereii HaOmonaeTcest clieyoast KITMHUYEeCKas CUM-
ITOMarvkKa: HapylmieHUE peXumMa CHa U OTAbIXa,KallPU3HOCTb,
BsJIOCTh, CHM)KCHUC BECA, JUCIICIICHUI, 0osv B CIIMHEC, MTOSICHUIIC,
TOLIHOTA, HECTAOMIBHBIN CTYII, MOJICPTMBAHNE MBI, JKAJIOObI
Ha 00JM B HOrax M pykax. Koxka CTaHOBHUTCS CyXOil M Iuepina-
Boii. Korna opranusm nosyuyaer BUTaMuH [ B IpeBbILIAIOIIEM
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(U3HOJIOTMUECKYIO TTOTPEOHOCTh KOJIMYECTBE, OH JICHOHHPYET-
Cs1 B )KUPOBBIX TKAHSX U COXPAHSETCSI HECKOIBKO MECSILICB.

KinHuko-1ab0paTopHBIMH NPOSIBICHUSIMH THIIEPBUTAMUHO3a
J1 ABJSAIOTCSI TUTICPKANbIMEMus, TUepdocharemus, momasie-
HHME [apaTHPEeOnHOro0 ropMoHa. B pesynsrare 3TUX Hapylie-
HHH pa3BUBAIOTCSI HE(PPOKAIBIIMHO3 U KaJIbLH(UKALIUS MATKAX
TKaHeil, a TAK)Ke KPOBEHOCHBIX COCY/IOB.

Cnyvau runepsutamunosa [ kpaiine penxu. Ilo HexkoTopsIM
nanHbM [10] ero ypoBens, nasxe Boitie 500-700 HMOIB/J1, HE BbI-
3bIBaCT TOKCHUECKUX nocieacTBuid. [lepeno3npoBka BuTaMuHa
J1 3HAYNTENBHO MOBBIIIACT YPOBEHD KaJIbLUIHOIA U BUTAMUH ]
— CBSI3BIBAIOLIUI OCJIOK TepsieT CIIOCOOHOCTD LEIIMKOM 3aXBaThl-
Barb 25(OH) /1. B pe3ynbrare 3T0r0, B Hauaine MOXKeT pa3BUTHCS
JlaXKe runepKaibieMus, conepkanue B kposu 25(OH)/ crano-
BUTCS BEICOKUM. [Ipy XpOHMYECKOM T'MIIEPBUTAMHHO3E Pa3BH-
BAIOTCSI THIIEPKATIBLUYPHUS U CHIKEHHE aKTUBHOCTH MapaTupe-
OMJHOTO ropMoOHa. ['pymna KaJpIuid peryIupyoumx ropMOHOB
npenctasieHa 25(0OH) J[3,kanbauTprosioM U napaTupeouHbIM
ropmoHoM. OcHOBHO# (pyHKIMEH, « TaKk Ha3bIBAEMOM TPOHKIY,
SIBIISIETCS] TOJ/IepIKaHue B IUIa3Me KPOBH (PHU3HOIIOTHYECKOTO
ypOBHsI Kajblys U abcopbuun docdopa myTeM HpsiMOro MIH
OIOCPEIOBAaHHOTO BIIMSHUS HA OPTraHbI-MHUIICHU.

CornacHO COBPEMEHHBIM IPECTaBICHUAM [5], onpeneneHus
paxuTa He JOJDKHBI HMETh MOHOIUCIUIUIMHAPHYIO opMy ¢ y3-
KO aKkueHTyauuel HapyleHuil auddepeHunpoBaHus XOHIPO-
LIUTOB, MMHEPAJIM3alM1 [UIACTUHKY POCTa U OCTEPOUJIOB.

KinHuyeckoe MOHMMaHHE paxuTa JAJIeKO BBIXOIMT 3a paM-
KU ©JMHOM HO30JIOTHH W OXBaThIBAeT MHOXXECTBO OOJIE3HEH,
BO3HHKAIOIIMX B KPUTHYECKHE MEPUOJIBI pa3BUTHs peb&Hka. B
Hacrosiee Bpems [16,18] npuHsTO rOBOPUTH O IpyIiie 3a0oe-
BAHUI{ JETCKOTO OpPraHu3Ma, CBS3aHHBIX KaK C HEOCTaTOYHBIM
MOCTYIUICHHEM BUTaMHHa [I, Tak ¥ HapyIICHHUSIMU HPOLECCOB
ero MeTabonm3Ma, YTO NPHUBOJAMUT K ITaTOJOTHH PA3JIHYHBIX BU-
0B oOMeHa (B mepByro ouepenb, (HochOpHO-KaIbLIUEBOr0) U
HapyLIeHUIM (pyHKIIMOHUPOBAHUSI MHOTHX OPraHOB U CHUCTEM.
3HAUUMOCTb MOPAXKEHUN LEHTPaIbHOI M BereTaTUBHOW HEpB-
HBIX CHCTEM TPH 3THX 3a00JICBAHUAX OTUETIMBO HAOTIOMACTCS
B COMaTOHEBPOJIOTMUYECKOM U HeHporieinaTpuyeckoi paKTuKe.

Takum 00pa3oM, omyOIMKOBaHHBIE JaHHBIE TOKA3bIBAIOT, YTO
KJIIOUEBBIM DJIEMEHTOM, HEOOXOIMUMBIM Il MOAJCPIKAHUS OIl-
TUMAJILHOTO COCTOSIHUSI OIOPHO-/IBUTaTeIbHOTIO armapara je-
Teil BceX BO3BPACTHBIX I'PYII, SABJIsACTCA BUTaMUH I, KOTOpBIH
obecrieurBaeT He TOJIBKO Perysinuio GpocdopHO-KaIbIHUEBOTO
oOMeHa, HO M MOJJIepPIKUBACT (yHKI[HOHUPOBAHUE MHOTHX Op-
raHoB TkaHel. [leduiut ButamuHa J1 ctan BaxHON MPoOIeMOii
COBpeMeHHOH neauaTpuu. Hapymenue ero Mmerabonnsma siBJisi-
€TCs IPUYUHON Pa3BUTHS paxuTa U (OPMHUPOBAHHS OCTEONICHH-
YeCKOH CHHIPOMAaTHKU B KPUTHYECKHE Tepuoibl GopMUpOBa-
HMS CKeJIeTa ¥ MUKOBOIM KOCTHON Macchl.
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SUMMARY

MODERN ISSUES OF D-VITAMIN SIGNIFICANCE IN
DEVELOPMENT OF FULERUM-MOVE DEVICES OF
INFANTS, CHILDREN AND ADOLESCENTS ( REVIEW)

Cholokava N., Khachapuridze N., Bakhtadze S.,
Kapanadze N., Jachvadze M., Khundadze M.

Thilisi State Medical University, Department of Pediatric Neu-
rology; Department of Pediatrics, Georgia

The purpose of this review is the study of literature for the current
data on the metabolism of vitamin D and its role in development
of bone tissue in children. The role of the main marker enabling
assessing 25(OH)D concentration in the body the reference values
has been analyzed. Summarizing the literature data, we may say
that vitamin D and calcium deficiencies are common worldwide,
causing nutritional rickets and osteomalacia, which have a mayor
impact on health of infants, children and adolescents.

Keywords: calcium deficiencies, vitamin D, children,
adolescents.

PE3IOME

COBPEMEHHBIE ACITEKTBI YYACTHUSI BATAMHHA
D U EFO METABOJIUTOB B PA3BUTHH OIOPHO-
JBUTATEJILHOT'O AIMAPATA JETEN M HOIPOCT-
KOB (OE30P)

Youokasa H.H., Xauanypunse H.C., baxranse C.3.,
Kananansze H.B., IxauBanze M.B., Xynaanze M.C.

Tounucckuti 20cyoapcmeeHnbill. MeOUYUHCKULL YHUGepCUment,
oenapmamenm OemCKOU He8poNo2Uull; Oenapmamenn neoud-
mpuu, I py3us

B nuteparypHom 0030pe onucaHbl OCHOBHBIE 3Tallbl METa0o0-
nu3Ma J[ BUTaMHuHA M POJIb HYTPUTHBHBIX 3JeMeHTOB ((hocdop,
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KaJIbIHi) B (GOPMUPOBAHUU CKEJIETa U KOCTHOW MacChl ICTEH U
HOPOCTKOB B KPUTHUECKUE NIEPUOIBI YCUICHHOTO POCTa U pas-
BuTHA. OOO3HaUeHa aKTyaJbHOCTh TeMaTuku. [lokasaHo, 4yto
Borpocsl JI-aeduiura sBIstOTCS » KIACHCUSCKOH MPOOIeMOoii»

paxuTa B COBPEMEHHOH MeIUaTpUuu U NPeICTaBICHUE O HYTpHU-
THUBHOM paxuTe CIUBaeTcsi ¢ noHstueM J[-nedurmrHoro pa-
xuta. /l-aBUTaMUHO3 B IEPUHATAJIBHOM HEPHOJIE MOXKET CTaTh
IPUYMHON MHOTHX COMATO-HEBPOJIOTMYECKUX 3a00IeBaHHUI.

“9boydy

05b53g000mgg Igbgogmgds D-go@odobols ©s dobo dg@odmmo@gdol Imbsfomgmodsby dogdgms
©> dboBms bogdogb-85dmddsggdge Lol@Ggdol gsobgomemgds@do (dodmbogngs)

b.kmemgogs, b.bododyg@odg, L.osb@odg, b.go30badg, dacodgodg, 3.bybosdy

»doaobols Lobgadfogm bsdgooizobem 9bogg@lodgdo,
d53930ms bggMmmmyool ©g3sMmBodgbRo; 3gosd®ools ©g3s®m@dgb@o, Los®mgganm

0@ g0o@ @ dodmboargsdo dmygoboaos mobsdyg-

©Amgg dgbgogegds  D-go@dodobols dg@sdmao@gdolis

©> 99 dHOm@oH o0l (o300, Fobym@o) yogmy-
boli dglobgd dogdgms s Inbodwms Loy®dwgb-dsdemd-

53909 535050l 2obg0moMgdsby.
bohggbgdos, @md  D-go@sdobols wggozodol 3Gmdeng-
3900 53godo@ gemobogy® 3gos@®osdo o 0bdg@gll

0{393b. D-30@sd0bols  wgnoizodo (o®@dmopagbl dme-

dobym  ©gx030dbsE s dgogome  SbmiEodgdymos
0bgo 553509393056, BMyMGOESS dgHSdMEYM0 OG-
©3939%0, >9B™0dybydo, bygdg-3nbmnmgsbo, gloJos@mo-

Yo s mbimmmaoy®do  3Omdmgdgdo.  Lapmgolme
D-go@odobols  30bgb-dgegagdols  dmbo@dm@obyo  ©o

bggOmmmyoydo 33@omgdgdol gobgoms®gdols dgb-

Fogams (o®dmowygbl 3®ommodgd e dods@mn g gdsls
3006039® 39005@G0sTo.

PETPOCIIEKTUBHBINA AHAJIN3 COCTOSTHUSI ®PU3NUYECKOT'O PA3BUTHUS IIKOJLHUKOB
3A HOCJIEJHMUE 60 JIET ITIO JAHHBIM r. AJIMATbBI

1JTum JL.B., 'Koxkaunos B.B., 2JIum H.A., 'A6apaxmanosa C.T., 'Anubexosa I.H.

!Hayunwlii yenmp neduampuu u 0emcroti xupypauu, Aivamoi,
’[kona meduyunvl Hazapbaes Ynuueepcumem, Hyp-Cyiman, Kazaxcman

CocrostHHE 3A0POBbS MOIPACTAIOIIETO MOKOJICHUS SBISET-
Cs OHOW M3 MPHOPHUTETHBIX 3a7a4, PeIICHUEe KOTOPBIX HAaX0-
JIATCSI B OCHOBE JIaJIbHEHIIIEro COMalbHO-I9KOHOMHYECKOTO
W KYJTBTYpPHOTO Pa3BUTHUsI COBPEMEHHOTro obmiectBa. B nmaH-
HOM acmekre, pusmdeckoe paszpurue (DP) sBisercs ogHIM
W3 BOKHEHIINX HHTETPANBHBIX MIOKa3aTeeH, ONPeeISTFOINX
YPOBEHb 370pOBBsi HacelneHUs. OObeKTHBHAs WHGOOpMAIUs
o ®P nerckoro HaceneHWs, MONyYCHHas B PaHIOMH3UPO-
BAaHHBIX HCCJIEIOBAaHUAX, HEOOXOIMMa JUIS TPUHSATHS 3aKO-
HOJIaTEJIHBIX PEIICHU B 00IacTH 3apaBOOXpaHEeHHs, 00pa-
30BaHUS Ha FOCYJapPCTBEHHOM YPOBHE U SBIISETCS OJHUM W3
TJIAaBHBIX KPUTEPUEB CAHUTAPHO-TUTHEHUYECKOTO OJIaromoiy-
YHs HACCIICHHUS.

[omumHssAch OMONOTHYECKUM 3akOHOMepHOcTsIM, P KkoH-
TPOJIUPYETCS] TEHETUYECKUMH MEXaHHU3MaMH, OIHAKO JeTep-
MHUHHPOBAHO YCIIOBUSMH CpeIbl pOXUBaHUA. JlaHHBIA Te3nc
MTOATBEPIK/ICH MHOTUMH 3apyOE)KHBIMH U OTCUECTBEHHBIMU y4e-
HbIMH [4,5,9,10,20,24], KOTOpbIe OTMEYAIOT PA3IHYHS B TEMITAX,
CpoKax, MOKa3aTelsIX pocTa W Pa3BUTHA JETeW pa3HBIX HCTO-
PUYECKUX OTPE3KOB, a TAKKE YCIOBUI MPOXKUBAHUS, TTHTAHHUS,
9KOJIOTHH. B 3TOM CII0)KHOM B3aMMOAEHCTBHU (PaKTOPOB CPEIbI
0OWTaHUS U HACIIEICTBEHHBIX BO3ZMOKHOCTEH OCYIIECTBISICTCS
WHIWBUIyaJbHOE pa3BuTHE peOeHka. [IpuHIMT azanTHBHOTO
XapakTepa pa3BHTHS OpraHW3Ma, OCOOCHHO NIETCKOTro, 00s3a-
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TEJNBHO AUKTYET HEOOXOAMMOCTh Y4ETa HE TOIBKO MOpHOdYHK-
UOHAFHOM COCTaBIIsIONIeH, HO U ycioBuit ObiTust [1,12,19].

MexaHU3MbI aJaNTaliy YeI0BeKa K MOCTOSHHO MEHSIOIIMM-
Csl YCIIOBHSIM CPEIOBOTO OKPYKEHHS BBI3BIBAIOT TAKHE SBICHUS
KaK «aKcelepalnus, «Ielelepalis», «peTapaanus, «acTeHH-
3anusy, «rpanpanusans [7,15,17,19,22].

C 9THX MO3WIUH HMHTEPECHBI JIOHTUTYIHHAIBHBIC WCCIIe-
JIOBaHHS, KOTOPBIC MO3BOJSIOT BBISBISATH BEKTOP HM3MEHEHUI
COMAaTHYECKOTO Pa3BUTHS, IIOJOBOTO CO3pEBaHMs, (DYHKIHO-
HAJIBHBIX BO3MOYKHOCTEH, B 9aCTHOCTH JETCKOW OIS B
OTIpe/IeTICHHBIC UCTOPUUECKUE OTPE3KU U, TEM CaMbIM, IeJIeHa-
MpaBJIeHHO U 3()(EKTHBHO BIHATH HAa UX 3M0POBBE H IMTPOTHO3HI
[5,14,16,17,20,21].

Lens nccnenoBanust - BBIIBUTh OCHOBHBIC TEHIICHIIUHU B (u-
3UYECKOM Pa3BUTHH IIKOJIHHUKOB Ka3zaxcTaHa 1O JaHHBIM
AHTPOITIOMETPUYECCKAX H3MEPEHHUI Yy IWIKOIBHUKOB TOpOaa
Anwmarsl 3a mocnenaue 60 et (1956, 1972(2), 1983, 1989,
2005, 2017 rr.).

Marepuaa u metoabl. Habmromanucs mkonsHuKH 7-16 Jier,
oOydJaBImecs: B pa3IMYHBIX 00IIe00pa30BaTEIbHBIX YUPEKIe-
HISIX (IIKOJBT) T. Amvarsl B 1956 1, B 19721, B 1983 1, B 1989 1, B
2005r.uB20171[1,6,8,9].

Uccnenopannss P nereii 0azmpoBaiuch Ha pe3yabrarax
MPOPHUIAKTUIECCKAX MEIUIIMHCKUX OCMOTPOB MIKOJBHUKOB C
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perucrpanyeii OCHOBHBIX TOKa3aresied COMAaTOMETPHUH: JITHHbI
U Macchl Tesia. AHTPOIIOMETPHUYCCKUE 00CIEIOBAHIS IIIKOJIbHHU-
KOB IPOBOJMINCH B COOTBETCTBHUHU C 00s3aTEIBHBIM COOMIONE-
HHMEM 3THYECKUX ITPUHLUIIOB MEINKO-ONOIOTHYECKUX UCCIICH0-
BaHUM, U3JIOKECHHBIX B XEIbCUHCKOH Jiekapanun BecemupHon
Menununckoi Acconmanuu 1975 1. ¢ gonoanenusiMu B 1983 .
Bo Bcex cityuasx coOionalicst IPUHIKIT PaHIOMU3ALUH, @ YHC-
710 00CIIeJOBaHHbIX (HATIOIHAEMOCTh Ka)XKI0i BO3PACTHO- I10JIO-
BO#1 rpymmbl cocrasisuia ot 50 1o 120 nereit) obecrnieunBano 10-
CTaTOYHYIO PENPe3eHTaTUBHOCTh BBIOOPOUHON COBOKYIHOCTH.
[Mony4enubie Marepuanbsl 00pabaThIBAINCh BAPHALMOHHO- CTa-
TUCTHYECKUM METOJIOM C BBISIBICHHEM OCHOBHBIX IapaMeTpOB
BapHAIIMOHHOTO Psifia: B3BCIICHHOW CpeIHEH aprU(pMETHUCCKOMH
(M), cpenHero KBaJpaTHUECKOro OTKJIOHEHHs (), OLIMOKH
cpenHelt apudmernueckoii (m), kodhduipenra apuanun (Cv).
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Omnpenernsiicst Takxke K03QGULIUESHT KOppessauH (I) MexXay 1o-
KaszareJisiMyu JUIMHBI U MAaCChI TEJia. CTaTUCTUYECKHUE TUIIOTE3bI
IPOBEPsUINCh Npu momomy kpurepus CTbiofeHTa. YpOBHEM
3HaynmocT (p) m3bpan 0,05. Maremaruueckas oGpadorka
HOJIy4EeHHBIX Pe3yJIbTaToB MPOU3BOAMIACE ¢ momolbio CraH-
JAPTHBIX KOMIIBIOTEPHBIX NPOrpaMM B OIEPALlMOHHOW cpere
Windows ¢ ucnons3oBanuem makera Microsoft Office (Word,
Excel) u nporpammsl «Statistican. K coxxanenuro, nmo apyrum
U3y4dacMbIM pEruoOHaM Pecny6m/1|<1/1 CHUCTEMATU3UPOBAHHBIC U
TO{HBIC J1JI1 CPAaBHCHUSA JaHHBIC HE O6Hapy)KeHbI.

Pe3yabraTbl u o0cy:kaenue. CpaBHUTENbHBII aHanu3 Oa-
30BbIX Nokazatesneid ®P (anmHa u macca tena) B 1956 . u
2017 r., IEMOHCTPUPYET BBIPAKEHHYIO TEHJECHIUIO K yBEIH-
YCHHIO MX 0 BCeM Bo3pacTam (Tabmuia 1).

CrenyeT yka3aTb, 4TO HAHOOJIBIIHNI IPUPOCT OCHOBHBIX pa3-

Tabnuya 1. JJunamuka 0CHOBHBIX comamomempuyeckux noxkasamenetl y demeti Kazaxcmana
(no oannvim 2. Armamul) 8 pasHvle CpOKU HAONIOOEHUS,

Bpems Ha0so1eHus1 (roabl)
Bo3- JimHa Tesia MaIbYUKOB (CM)
?;;TH) 1956 1972 1983 1989 2005 2017
M:=£m ) M=+m 1) M=+m ) M+ m ) M+m ) M+m )

7 116.5+0.48 | 4.8 | 124.4£0.40 | 5.8 | - - 124.240.59 | 5.9 | 123.5+0.7 |5.6 | 124.1£0.65 | 6.2

125.240.50 | 5.1 | 129.4+0.40 | 5.9 | 130.3£0.67 | 6.7 | 131.2+0.61 | 5.9 | 128.2+0.8 | 5.9 | 128.1+0.60 | 5.9
9 130.9+0.61 | 6.0 | 134.5+0.44 | 6.3 | 135.4£0.49 | 5.5 | 134.6+0.61 | 6.1 | 132.6+0.9 | 6.2 | 135.0+0.69 | 7.0
10 134.5+0.65 | 6.4 | 139.1£0.45 | 6.5 | 140.1£0.56 | 5.7 | 140.3+0.61 | 6.0 | 137.5+0.9 | 6.3 | 141.3+0.61 | 5.9
11 138.840.66 | 6.6 | 143.8+0.53 | 7.5 | 143.5£0.66 | 7.1 | 143.4+0.64 | 6.9 | 143.3+0.8 | 7.0 | 146.2+0.61 | 6.8
12 142.1+0.72 | 6.9 | 149.6+0.61 | 8.7 | 148.4£0.60 | 6.8 | 147.5+0.69 | 7.0 | 148.1+x1.1 | 7.7 | 153.5+0.78 | 7.5
13 146.7+0.82 | 7.8 | 154.3+£0.61 | 8.6 | 154.2+0.66 | 7.6 | 158.5+0.83 | 7.8 | 156.5¢1.1 | 7.9 | 162.6+0.92 | 8.9
14 152.8+0.80 | 7.9 | 159.5£0.53 | 7.6 | 162.3£0.68 | 8.2 | 162.7+0.84 | 8.1 | 161.3+1.2 | 7.6 | 166.4+0.98 | 8.5
15 158.0+£0.84 | 8.2 | 164.8+0.63 | 8.9 | 167.6+0.71 | 7.9 | 169.6+0.75 | 6.9 | 167.6+1.1 | 7.4 | 171.1+0.86 | 6.8
16 165.0£0.80 | 7.1 |- - 174.0+0.63 | 6.3 | 175.1+0.74 | 6.6 | 172.2+1.2 | 7.8 | 175.1£0.71 |5.1

Macca Tesia MaJbYUKOB (KI)

21.3+0.40 | 4.0 |24.2+0.25 |[3.6 |- - 24.9+0.40 |4.0 |23.5+0.4 3.5 123.9+£0.44 43

2534049 |49 [27.3+0.31 |4.5 |26.840.39 |3.9 | 27.00.43 |4.2 |26.8+0.7 4.5 | 25.840.47 4.7

28.3+0.59 5.8 130.3+0.36 |52 [29.7£0.38 | 4.2 | 30.4+0.48 |4.8 |30.0+0.7 4.9 | 31.0+0.97 9.9
10 29.9+0.63 6.2 |37.7£0.35 |5.1 | 33.0£0.57 |5.8 |33.2+0.52 | 5.1 |32.2+0.7 5.0 | 34.9+0.80 7.8
11 32.44+0.60 6.0 | 35.6£0.38 | 5.4 |34.2+045 |4.8 |34.840.53 | 5.3 | 34.840.6 5.3 | 38.2+£0.77 8.5
12 34.2+0.61 5.9 139.840.51 | 7.4 |39.6+0.66 |7.5 |38.7£0.68 |6.9 |38.7£0.9 6.2 | 44.8+1.12 10.6
13 37.0+0.75 7.1 | 4324051 | 7.3 | 43.840.75 | 8.6 |45.1+0.84 | 7.9 |44.6£0.8 6.1 | 54.7£1.26 12.1
14 41.9+0.70 6.9 | 47.6£0.52 | 7.5 | 50.5+0.68 | 8.3 |51.840.86 | 8.3 | 50.1£0.9 6.5 | 56.6+£1.52 14.1
15 51.940.74 | 7.2 | 54.7£0.63 |9.0 | 50.6+0.78 | 8.7 | 57.2£0.94 | 8.7 | 56.2£1.1 7.8 | 60.3£1.47 12.8
16 53.3+0.88 7.8 |- - 61.6+0.85 |85 | 64.1+0.99 |8.8 | 61.3%1.3 7.1 | 67.0£1.58 11.6

JliiuHa Tesia JeBoYex (cM)

7 116.1 £0.48 | 4.9 | 123.6£0.40 | 5.8 | - - 123.440.52 | 5.3 | 123.0£0.7 | 5.8 | 123.9+0.58 | 5.7
8 123.540.53 | 5.3 | 129.3+0.43 | 6.1 | 129.2+0.54 | 5.7 | 129.7+0.60 | 6.0 | 128.6+0.8 | 6.0 | 128.9+0.61 | 6.4
9 129.3+0.61 | 0.1 | 133.5£0.51 | 7.3 | 135.2+0.52 | 5.4 | 134.2+0.61 | 6.2 | 132.3£0.8 | 5.9 | 134.4+0.63 | 6.8
10 134.6+0.68 | 6.6 | 140.0+0.50 | 7.2 | 138.9+£0.61 | 6.7 | 140.6+0.66 | 6.8 | 138.6+1.0 | 6.7 | 141.7+0.66 | 7.3
11 139.6+0.67 | 6.8 | 145.1£0.56 | 8.0 | 145.6£0.76 | 7.7 | 145.6+0.77 | 7.4 | 143.1+0.7 | 6.4 | 148.0+0.59 | 6.7
12 142.6+073 | 7.4 | 150.6+£0.53 | 7.8 | 151.8+0.67 | 7.2 | 150.4+0.75 | 7.6 | 150.8+1.0 | 7.2 | 154.6+0.70 | 7.3
13 148.5+0.77 | 7.6 | 155.3+0.63 | 9.0 | 155.4£0.56 | 6.3 | 158.2+0.77 | 7.3 | 156.4+1.1 | 8.1 | 158.8+0.59 | 5.6
14 152.940.86 | 8.7 | 157.7£0.47 | 6.6 | 159.6£0.58 | 7.0 | 160.8+0.81 | 7.9 | 160.1+1.1 | 84 | 161.7+0.73 | 6.4
15 155.6+0.74 | 7.4 | 160.7£0.47 | 6.6 | 161.0£0.50 | 5.5 | 162.0+0.65 | 6.1 | 161.6+0.9 | 6.5 | 162.6+0.84 | 6.9
16 156.6£0.73 | 6.9 |- - 162.4+0.55 | 5.5 | 164.0£0.63 | 5.8 | 163.0+0.9 | 6.2 | 163.0+0.82 | 6.3
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Macca TeJia 1eBoYek (Kr)

7 20.6+0.40 | 4.6 |23.7£0.26 |3.8 |- - 23.2+0.39 | 4.0 |22.240.4 3.6 |23.1£0.52 5.1

23.540.46 | 4.6 |26.840.34 |49 |26.9+0.42 |44 |262+045 |45 |252+0.6 4.4 |26.2+0.50 52
9 25.840.49 |49 |28.9+0.39 |59 |29.7+0.49 |5.1 |28.7+0.48 |49 |27.0+0.8 5.7 | 28.0+£0.54 5.7
10 31.6+£0.55 5.3 | 33.2+0.41 |5.8 |32.7£0.59 | 6.4 |33.5£0.56 |5.8 |32.0+0.8 5.8 | 34.2+0.72 8.5
11 34.5+0.59 6.0 |37.0+0.48 | 6.9 |36.6£0.72 | 7.3 |37.0£0.65 | 6.2 |35.6+0.7 6.4 | 38.9£0.9 10.3
12 34.9+0.71 7.2 |40.3+0.51 | 7.5 [41.1£0.79 |85 [41.9+0.77 | 7.9 |40.3£1.0 7.1 | 44.5£0.99 10.2
13 39.4+0.87 8.1 | 44.5£0.64 |9.2 |41.3£0.72 | 8.5 | 47.9+0.86 |82 |46.7+1.2 8.8 | 48.6+0.84 8.0
14 45.440.85 8.6 | 48.8+0.59 |8.4 |49.9+0.68 |82 |52.2+0.88 | 8.6 |51.1x1.1 8.4 | 51.6+£0.21 10.5
15 49.0+0.79 7.9 | 53.0+0.57 |8.1 |53.9£0.75 |82 |54.9+0.89 |84 |54.0+1.1 8.6 | 54.3+£1.24 10.1
16 50.7+0.85 8.0 |- - 56.5+0.81 | 8.1 |58.8+0.86 |7.9 |57.6+1.3 8.6 | 57.8£1.30 10.0
15 49.0+0.79 7.9 | 53.0£0.57 | 8.1 |53.9£0.75 |82 |54.9+0.89 |84 |54.0+1.1 8.6 | 54.3£1.24 10.1
16 50.7+0.85 8.0 |- - 56.5+0.81 | 8.1 |58.8+0.86 |7.9 |57.6+1.3 8.6 | 57.8£1.30 10.0

MEpOB TeJa KaK y MaJIbYUKOB, TaK U Y JIEBOYEK MPUXOAUIICS HA
nepuon ¢ 1956 r. mo 1972 r. (p<0,05 Bo Bcex ciydvasix), Toraa
KaK B JIAJIbHEHIIIEM oTMevalach CTaOMIU3aIUs U JJaKe 3aMell-
JICHHE HaOIOAeMBIX MPOIECCOB YBEIUYCHHS COMAaTOMETPHYC-
ckux nokasareneil. Tak, B 1989 roay, B cpaBHenuu ¢ 1983
I. COXpaHWJIACh JIMIIb TEHJIEHIMS K YBEJIMUYCHHIO JJIMHBI Tela
IIKOJIbHUKOB, OCOOCHHO, B CTapIIUX BO3PACTHBIX TpyIIax.
IIpnaewm, B psge ciaydaes (15 et y ManbsuukoB u 16 et y ieBo-
YeK) YBEJIIMYCHHE UTUHBI TEJIa B CPABHUBACMOM IIEPUOJIC BpeMe-
HH ObUT0 HocTtoBepHBIM (P<0,05). AHamornyHast KapTHHA B 9TH
ronel (1983-1989 rr.) oT™MEYaIoCh ¥ B OTHOLICHUH MAcCChI TEJa,
0COOCHHO Y JIEBOYCK, Y KOTOphIX octoBepHoe (P<0,05) yBenu-
YCHHE JaHHOTO TOKa3arelis HaOmonanoch B Bo3pacte 13, 14, 15,
16 ner, Toraa Kak y MajJbp4MKOB - TOJIBKO B Bo3pacte 16 Jier.

Hanee, B 2005 r. HaOnromaeTCsl sIBHAS TCHICHIUS K YMCHB-
IICHUIO JUTMHBI TeJIa, 0COOCHHO Y MAJBYMKOB B Bo3pacte 8,10,
16 ner, u y neBouek 8,9,11 ser, y KOTOpBIX 3aperucTpupOBaHO
nocroBepHoe (p<0,05) yMeHbIIeHHE JIHHBL Tena. UTo Kacaer-
Csl Macchl Teja, TO B JJAHHOM CJIydae OTMEUaJIOCh CHIDKEHHE €€
MoKazatesieil y ieTeil 000ero moia, OHaKO JOCTOBEPHOTO TOJI-
TBEPIXKJICHUS MTOTYYHUTh HE YIalloCh. BhIsSBICHHAsE 0COOCHHOCTh
CHIDKCHUS MacCO-POCTOBBIX IMOKA3aTelNeH y eTeit 000uX MoJIoB,
CKOpee BCEro, CBsi3aHa C SKOHOMHUYECKUM KPH3UCOM, OXBaTHB-
KM ctpany B 90-e rosiel npouuioro croyerus. IMeHHo Ha 3ToT
MEPUOJT MIPUXOMITICH CPOKU POXKACHUSI IETeH 00CIIeI0BAHHBIX
HAa JIAaHHOM OTpPE3KEe BPEMEHHU.

Pesynbrarel mociieiHero UccienoBaHus, MPOBEJACHHOIO Cpe-
1 WKOJIBHUKOB B 2017 I. CBUAETENBCTBYIOT O POCTE IOKa3a-
TeJel JUTMHBI U MacChl Tela y JieTeld 000ero moia, 0COOCHHO, Y
MaJIBYMKOB, Y KOTOPBIX MTOJYYEHO JOCTOBEPHOE MOATBEPKICHHE
(p<0,05) B Bo3pacte 9-16 ner o auHE Tena u B Bozpacte 10-16
JIET - 10 Macce Teja. B oTHOLIeHUH JeBOYEK YBEJIUYEHHUE OT-
JIMYAJIOCh JJOCTOBEPHOCTHIO B Bo3pacte 9-12 et no juinHe Tena
u B Bo3pacre 10-12 ner — no macce tena. [Tocnennee ykasbiaer
Ha BOCCTaHOBJICHHE BECO-POCTOBBIX IOKa3aTeliell aHTporoMe-
TpuHU 10 3HaueHuit 1989 .

[Tony4eHHbIC TaHHBIC COMOCTABHMBI C TIOKA3aTeIsIMU (PHU3H-
YECKOro M IOJOBOTO Pa3BUTHs MIKOJILHUKOB Poccuiickoit de-
JIepallid B TPOJOJIBHBIX HCCIICIOBAHUSIX, OXBAaTUBINUX OoJiee
ueM 70-netHuil nepuox [2,3]. BBULy OAHOTUIIHOCTU COLMAIb-
HO-3KOHOMHUYecKux ycnoBuil Poccuiickoit @enepanun u Kazax-
CTaHa JIaHHbIC, MOJYYCHHBIC B 00OUX HCCIIEIOBAHHUIX OCOOBIX
pazmuuuit 10 2005 1. HEe NPOSIBIISIIOT, T.€. COBIAAAIOT 10 ToJaM
MIPOLIECCHl aKCeJIepalluu, €€ IMUKH, MPOLECChl peTrapiauud U
crabmm3armu. CBsA3b MEXIY POCTOM H COIIMATBHO-DKOHOMUYC-
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CKMMH TI0Ka3aTeNsIMU JI0Ka3aHa B UCCIIEJOBAHUH, IPOBEICHHOM
B iepuog 1970-2003 roxsr Ar. Singh-Manoux, J. Gourmelen et
al. [16]. JloHruTyauHaIBHBIC HCCIICAOBAHUS, MPOBEICHHBIC B
2003-2010 rr B . MoCKBE 110 OCHOBHBIM aHTPOIIOMETPUUECKUM
MOKA3aTeIsIM U YPOBHIO OHMOJIOrMYECKOTO Pa3BHUTHS, MOKA3AIIH,
YTO COBPEMEHHbIE HIKOJILHUKU MPEBOCXOJST CBOMX CBEPCTHU-
koB 1960-x u 1980-x rr. [10]. IIpupoay 3tux ocobeHHOCTEH
MHOTHE HCCIJIE0BATENN TPAKTYIOT C TOUKHU 3PEHHsI «IIporpecca
uuBuimzatuu» [17,19,23]. MccnenoBanus, mpoBeAE€HHBIE Ha
tore Typuuu, CBUAETENLCTBYET O CHHIKEHUHU POCTa U Beca Jie-
Teil B MaJIOUMYIIAX CEMbsX, T.e. OOJBIIUHCTBO YUEHBIX, MPO-
BOJIMBLIMX TPOJOJIbHBIE MHOTOJIETHHE HccienoBanus OP nereit
U MOAPOCTKOB B EBporie u apyrux crpaHax NpUIepKUBAIOTCS
HMMEHHO Takoi Touku 3penus [5,13,14,19,21,23].

IIponomkas ananu3 uMerOIUXCs MaHHbIX 10 PP nereit
IIKOJIBEHOTO Bo3pacta 1956-2017 rr. B Kazaxcrane, Hamu obpa-
LIEHO BHUMAaHUE Ha KayeCTBEHHbIE c1BUru B OP, KoTOphIe 0Tpa-
kKali QYHKIIMOHAIBHYIO CTOPOHY MPOUCXOISIINX U3MCHCHUHN B
CTpaHe, YTo, MPEXkKIe BCEro, KacaeTcsi TEMIIOB Pa3BUTHS JI€TEH.
CpaBHEHHE BBIYUCIICHHBIX KOA(DPHUIIUEHTOB pocTa (yBEITHICHUE
rmokasatesisi B % 10 OTHOIICHHIO K 0230BOil BEJIMYMHE- B HAILIEM
ciiydae 8-JIETHUI BO3pacT) yKas3bIBaeT HA TO, YTO WHTCHCHB-
HOCTb YBEJIMYEHUSI OCHOBHBIX MApaMETPOB, XapaKTepU3YIOIINX
®P 3ameTHO mpeobiagaeT B MOCICIHUX HCCICAOBaHUAX (Ta-
Onuia 2), a 3HAYUT HAOIOIACTCSI YCKOPCHUE CPOKOB Pa3BUTHSI
nereit odoux mosoB. HeoOXoauMo OTMETHTH, YTO B OOJNBIICH
Mepe ITO KacaloCh MAJIBYMKOB, HEXKEIU JIEBOYEK.

BriirensnoxkeHHOe OTMEUEHO U B CPOKAX T'OJOBBIX «IIepe-
KPEeCTOB» KPHUBBIX POCTa Yy IIKOJIHHUKOB ropoja AJIMaThl.
Tak, eciii B OTHOLIGHUH [IEPBOTO KIIEPEKPECTa» B MOCIIEIHUE
roJibl HE MPOUCXOJUIIO CYIIECTBEHHbIX U3MEHEHU: B 1956 u
1972 r.r. oH peructpupoBajcs B Bo3pacte 9 et 6 mecsues, a
HaunHas ¢ 1983 1. 1 ganee BO BCeX MOCIEIYIOMIUX HAOIIOC-
HUSIX OCTaBaJICS Ha OJJHOM YPOBHE - 9 JIeT, TO CPOKU BTOPOTO
«IepeKpecTay yKa3blBali Ha HAJIMYUE YETKON IMHAMUKH €ro
ykopoueHus (B 1956 . — 370 14 netr u 5 mecsues, B 1972 . -13
et 6 mecsnes, B 1983 1. - 13 jet 4 mecsina, B 1989 1. u 2005
I. COOTBETCTBEHHO 13 JIeT U mpH MOCIEIHEM HCCIIe0BAHUHI
-12 net 3 mecsna). B naHHOM KOHTEKCTE HEOOXOIUMO yKa-
3arh, 4TO 00Jiee PaHHUU BTOPOU MEPEKPECT Y COBPEMEHHBIX
LIKOJILHUKOB OTMEYEH, MPEUMYIIECTBEHHO, 32 CUET MaJbiyH-
koB. Kak M3BEeCTHO, J€BOUKU MEHEE IMOABEPIKEHBI BIHUSHUIO
KaKuX-Tu00 BO3ACHCTBYONIMX (HAKTOPOB, B YaCTHOCTH Cpe-
JIOBBIX, HEXKEIIM MAJIBUUKH U, TO3TOMY, OHU OoJiee CTaOUITbHBI
B BECO-POCTOBBIX MOKazaressx [8,9].
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Tabnuya 2. Humencusenocmo yeenuuenus (%) comamomempuueckux nokazamene
v demeii Kaszaxcmana 6 pasnvie nepuoovi épemenu

Bos- JlnuHa Tena Macca Tena
(f;lc:l) BpeMs Ha0J1oaeHus (roanl)
1956 | 1972 | 1983 | 1989 | 2005 | 2017 | 1956 | 1972 | 1983 | 1980 | 2005 | 2017
MaJbYUKH
9 46 | 39 | 30 | 26 | 34 5.4 11.9 10.9 10.8 125 | 119 | 202
10 74 |75 | 75 | 63 | 73 | 103 8.2 19.8 230 | 230 | 2001 | 352
11 109 | 161 [ 100 | 93 | 118 | 141 | 281 30.4 276 | 289 | 299 | 48.1
12 13.5 | 156 | 13.9 | 124 | 155 | 1938 352 428 458 | 433 | 444 | 736
13 172 | 192 | 183 | 208 | 221 | 265 | 462 58.2 634 | 67.0 | 664 | 100.0
14 220 | 232 | 245 | 240 | 258 | 2938 65.6 73.9 884 | 918 | 869 | 1193
15 262 | 273 | 288 [ 202 | 307 | 337 | 1051 | 1000 | 1111 | 1119 | 1097 | 1337
16 31.8 - 335|334 | 343 | 367 | 1107 - 1209 | 1374 | 1287 | 159.7
JAE€BOYKH

9 47 | 32 | 46 | 45 | 29 43 9.6 7.8 10.4 95 | 7.1 | 69
10 90 | 83 | 7.5 | 84 | 78 9.9 34.5 23.9 216 | 279 | 270 | 305
11 130 | 122127123 ] 113 | 148 | 468 38.0 342 | 412 | 413 | 485
12 155 | 166 | 17.5 | 159 | 173 | 199 | 468 50.4 528 | 599 | 599 | 6938
13 202 | 201 | 203 | 220 | 216 | 231 57.6 66.0 684 | 824 | 853 | 854
14 231 | 220 | 235 [ 240 | 245 | 254 | 931 88.0 855 | 992 | 1028 | 969
15 260 | 243 [ 246 | 249 | 257 | 265 | 1085 | 978 | 1003 | 109.5 | 1143 | 1073
16 26.8 - 257 [ 264 ] 267 | 265 | 1157 - 1103 | 1244 | 1286 | 1206

XapakTepusysi WHTEHCHUBHOCTh U CTENECHb YCTOHYHMBO-
CTH MPOLIECCOB POCTa y JETEH HENb3si HE OCTAHOBHUTHCS Ha
aHaJM3¢ MOTOMOBBIX MPUOABOK YBEIHUCHUS M3y4aeMbIX I10-
kazareneil comaromeTpuu. ClieqyeT OTMETUTb, YTO MOTr0J0-
Bble MPUOABKH, BBIPAXKCHHBIC B MPOIICHTAX B 3aBHUCHUMOCTH
OT BEJIMUMHBI MPEANICCTBYIOIIETO MOKa3aTes, BHITOJHO OT-
JINYAOTCS OT aOCONIOTHBIX 3HAYCHHI BO3PACTHBIX Mpuba-

BOK, MO0 KOTOPBIM TPYIHO OPUEHTHUPOBATHCS MPHU CPABHCHUHU
MPUPOCTA KAKUX- JIMOO BEJIMYUH B PA3IMUYHBIX TPYyIMIax Ha-
omtonenus. [lomydeHHbIe B X0/Ie pacyeTa KPUBBIC MOTOJOBBIX
npubOaBOK JJTHHBI U MAacChl TeJla MPECTABICHBI HAa PUCYHKAX
1, 2, rme ucnoap3oBanbl ganHeie 1972, 2005 u 2017 rogos,
HauboJIee YETKO XapaKTepU3YIOIIie MpoIiecchl pa3BuTus Ka-
3aXCTAHCKUX IIKOJILHUKOB.

Macca Tesia MAJIBIHKOB
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Macca Tes1a 1eBoUYeR
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Tabnuya 3. Ilokazamenu ko3ghpuyuenma Koppenayuu mexcoy ONUHOU U MACCOL meia
v wikonvHukos Kaszaxcmana 6 pasiuunvie nepuoobl 6pemeHi

Maubunku JleBouKku
Bospacr =
I'onbl HaOIOAeHMIT
(roamwi)

1956 | 1972 | 1983 1989 2005 2017 | 1956 1972 1983 1989 2005 1017
7 0,75 0,73 - 0,71 0,70 0,73 0,76 0,84 - 0,61 0,70 0,71
0,76 0,76 0,68 0,59 0,63 0,73 0,64 0,79 0,66 0,58 0,69 0,67
9 0,81 0,73 0,68 0,62 0,69 0,62 0,71 0,70 0,56 0,56 0,61 0,63
10 0,69 0,74 0,88 0,52 0,61 0,67 0,75 0,83 0,77 0,79 0,71 0,78
11 0,63 0,85 0,63 0,69 0,64 0,66 0,76 0,81 0,74 0,66 0,64 0,73
12 0,81 0,83 0,76 0,7 0,68 0,57 0,83 0,86 0,69 0,62 0,66 0,68
13 0,87 0,84 0,69 0, 70 0,68 0,58 0,80 0.86 0,69 0,40 0.55 0.67
14 0,86 0,79 0,80 0,71 0,59 0,60 0.74 0,74 0,63 0,54 0,53 0,44
15 0,79 0,85 0,75 0,70 0.57 0,54 0,65 0,73 0,43 0,45 0,51 0,47
16 0,86 - 0,59 0,55 0,60 0,47 0,53 - 0,46 0,36 0,40 0,32

U3 puc. 1, 2, sBCTByeT, 4TO IPOLECCHl HAPACTAHUS U3yda-
EMBIX COMaTOMETPHYECKHUX BEJIHYNH, T.€. CPOKU IOrOJIOBBIX
nprOaBOK B pa3IMYHbIC IEPHOALI HAOIIONCHHUS WICHTUYHBI,
1 HauOoJiee BhIpaKeHBI - y aeBouek. [Tuku Hanbombieil nH-
TEHCHBHOCTH yBEJIMYCHUS JJIMHBI U MAaCChI TeJIa Y IIKOJIBHUII,
B LIEJIOM, HE OTJIMYAIKMCh APYT OT APYyra U HPUXOJUINCH HA
OJIHU U TOT ke Bo3pacTHOl cpok &, 10, 12 u 13-14 ner. Kpu-
BbIC IIOBO3PACTHBIX NPUOABOK Yy MAJBUMKOB TAKXKE HMMEIH
HECKOJIBKO ITMKOB HauOOJIbIIeH NHTCHCUBHOCTHU: JUISl JUIMHBI
Tena 310 Bo3pacT 9-10 m 12-13 ner B 1972 u 8 2017 rr., 11 1
13 net - B 2005 1. B uccnenosanusax 2005 r. 3apeructTpupo-
BaHO HamboJiee HHTEHCUBHOE yBEIMUCHHE JUIMHBI Tela B 00-

© GMN

Jiee MO3/IHUE CPOKH, BO3MOYKHO, 3TO CBA3aHO C YKa3aHHBIMHU
BBIIIE IKOHOMHYECKUMH TPYAHOCTSIMHU, HAOIIOAaEMBIMHU B TO
BpeMsl, K KOTOPBIM MaJIB4MKH OBUIM MEHEe PHUCIOCOOICHEI B
OTJIMYME OT JIeBOYCK. B oTHOIIEHNH Macchl Tesia HanboIbIIast
HHTCHCHUBHOCTD €€ YBEJIIMYEHUs 3apEerHCTPUPOBaHA MPUMEp-
HO B Te e cpoku (Bo3pacT 8-9 m 12-13 net). Xapaxrepu-
3ysl BpeMsI HACTYMJICHHUS OCHOBHBIX ITMKOB MHTCHCHBHOCTH
YBEJIMYCHUS [IapaMETPOB aHTPOIIOMETPHH Yy JAETeH Helb3s
HE OCTaHOBUTHCS Ha ()OPME MOJYyUCHHBIX KPUBBIX MPUOABOK
Macchl U JUIMHBI Tena. Tak, ecau B 1972 rony, B cpaBHEHUU
C TpeaplIylIMM HCCIEI0BAHUEM OTMEYEHO, 4TO MpOIlecc
YBEJIMUYEHUS OCHOBHBIX Pa3MEpOB Tejla OTIMYAICA CBOCH
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YCTOHYMBOCTBIO M 3aKOHOMEPHOCTBIO, TO B 2005 1. 1 2017 rr.
JIMHAMHUKa TI0BO3PACTHOIO YBEJINYECHHSI OCHOBHBIX COMaTOMeE-
TPUUECKUX ITapaMeTpoB Iprodperaer Bce Oosee HEyCTOiun-
BBl M CKauKOOOpa3HbI XapakTep, 0COOCHHO, 3TO KacaeTcs
3HAYEHUsI MAaCChI TeJla Y IIKOJIbHUKOB PecryOnnku.

[lanee ormeuast kauecTBeHHbIE ciBUrH B OP nereit cienyet
OCTaHOBUTHCS Ha HAONIOAaeMOW B MOCIIEJHUE TOJbI TCH/CH-
Uy K aucOanaHcy Ioka3aTesled TapMOHMYHOCTH Pa3BUTHS
nereit 06oero nona. OcOOEHHO YETKO 3TO BBIPAXKEHO Yy JICBO-
YeK, O YeM CBHJETEJbCTBYIOT JaHHBIC O CHMI)KCHUU CTEICHH
KOPPEJIATUBHBIX CBA3CH MEXIy AJIMHONW M Maccoil tena (Ta-
onuna 3).

Kax caenyer u3 Tabnuusl 3, 3HaunMocTh koddpduunenra
KOPPEJIAIUU MEXIY JIUHOW MU MAaccoil Teja U3MEHSETCS B
CTOPOHY ero yMeHbIIeHHus K 2017 I., npeuMyIieCcTBEeHHO, Y
JeTell cTapuuX BO3PACTHBIX TPYII, KaK y MaJIb4MKOB, TaK
U y IEBOYEK, YTO CBUIAETEJIHCTBYET O JUCTAPMOHUYHOCTH
COOTHOIICHHUH MEXAYy OCHOBHBIMU TOTAJbHBIMH [TOKa3aTe-
namu OP coBpeMeHHBIX AeTel. MHOrouHclIeHHbIe TUTepa-
TypHble ucTOUHMKU 10 OP moxrBepkaaroT HaHHBIH (akT
[17,19,22]. UccaenoBanus no ®P, nposenenusie B [loyb-
me B 1971-2000 rr. mokasajiu, 4TO 4acTOTa BO3HHKHOBE-
HUSl JUCTapMOHUYHOTO PA3BUTHUSL y JAETeil M MOAPOCTKOB
¢ BO3pacToM yBenauuyupaeTcs. Tonbko 65% MalabuuKOB U
57% neBodex MOAPOCTKOBOIO MEpHOJa UMEIOT rapMOHUY-
Hoe pas3Butue [16]. ucrapMoHus B KOHCTUTYLMH MEXIY
pPOCTOM M BECOM BBIpa)kajlaCh B yBEJIMYEHHUM AETEH Kak C
HOBBILICHHBIM, TaK ¥ C MOHWXXEHHBIM BecoM. [Ipu sToMm
oTMeYajach MNPOrpeccUpyrolasl TEHACHUUS yBEIUYCHUS
4acTOThl M30BITOYHOIO BeCa, CTATUCTHYECKH 3HAYMMOTO,
y neBouek B 1971-1983 rr. AHanu3 npoueHTUIeH Macchl
TejJa y YEUICKUX LIKOJIBHUKOB 3a nociennue 50 jeT BbI-
ABUJ YBEJIWYCHUE Ipynn aeTei, HaxoguBmuxcs B 10-mM u
90-M nuanazonax [23]. Uem sydie SKOHOMHYECKUH CTaTycC
cTpaHbl, TeM Ooublie feTeil ¢ oxxupeHueM. K rakomy BbIBOIY
npunu yuensie Igel U., Romppel M. [18].

K stomy HeoOXxoaumo 100aBHTh, YTO MPH MOCICIHEM HC-
caenoBanuu 2017 r. Kak y MajJbuMKOB, TaK U Yy JI€BOYEK
HaOo/1aach BhIpAKEHHAs TCHICHLHMS K YBEJIWYCHUIO Ba-
pbUPOBAaHUA IOKa3aTelell Macchl Tejla y JeTed cTapIiux
Bo3pacTHbIX rpymnn (11-16 set), rae cpenHee KBaapaTUYHOE
OTKJIOHEHHUE (pUKCHpoBanoch B npeaenax 10,0-12,8 kr, koraa
npu Gonee panHux HabmroneHusx 3a OP nereit ananorunynoe
kostebanne cocraBmio 8,9 kr. [locienHee cBUACTENBCTBYET O
Pa3HOHANPABICHHOCTH IIPOLECCOB HAPACTAHUSA MACCHI TeJa y
IIKOJIBHUKOB B COBPEMEHHBIX yclloBusx [6,10,14,23,24].

CBeZleHUsT O CPOKaX IMOSIBIICHHSI BTOPUYHBIX TTOJIOBBIX MPH-
3HAKOB, K COKAJICHUIO, [IPE/ICTABICHBI JHUILIb B HCCIEAOBAHU-
X, NpoBoAUMBIX B 1983, 1989 u 2017 rr., npuuem JaHHbIC
II0 UCCJIE0BAaHUIO MOJI0BOro pa3Butus B 1989 r. orpanuuu-
BalOTCs (UKcalMed CPeJHUX CPOKOB HACTYIJICHUS MEHapXe,
B pe3yJbTaTe HEBO3MOXHO BOCIPOU3BECTHU MOJHYIO KapTUHY,
Kacarolleiicss BpeMEHHU I0JI0OBOIO CO3PEBaHUs JeTeil Ha Bcex
UCClIeyeMbIX 3Tanax. BpemeHHolf MacmTa® HaOmroneHUH
0 TpeM IIOCJIEIHUM MCCIEAOBAHUSAM CBUICTEIBCTBYET O
TEHJCHIMN K YCKOPEHHMIO CPOKOB IIOJIOBOTO CO3PEBaHUS Yy
IIKOJBHHUI[ MTOCJIEAHUX ACCATHIICTHH, YTO HE MPOTHBOPEUUT
naHHbIM, ipoBeacHHBIM B.Gohlke, J.Woelfle et al., U.Kryst,
M.Kowal et al. [19,20].

IlonoBoe co3peBanue y AEBOYEK ONPEAECIUIOCH IO IOSBIE-
HUIO nepBbIx MeHapxe (Me). Tak, cpenHee BpeMs nossieHust Me
y HccneayeMbIx aeBodek B 1983 1. Hactymano B Bospacte 13 jer
8 mecses, B 1989 1. - B 13 ner 6 mecsues, a B 2017 . - B 12
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net 11 mecsues. [TokazaTenu BbISIBICHHBIX CABUIOB B CPO-
KaxX IIOABJICHHS IIEPBBIX MEHAPXEC Yy COBPEMCEHHBIX IIKOJIb-
HUI[ COIJacyloTCsi C JAaHHBIMU, ModyuyeHHbIMH B 2013 T.
A.A.bapanossiM, B.P. Kyuma [11]. K coxanenuro, cTanoB-
JCHHE MOJIOBOW (QYHKIIMM y MaJbYMKOB HaMHU HE OCBAIIa-
eTCs BBU/Y OTCYTCTBHUS TOYHOH (hHUKCAIIMU BO3SHUKHOBEHHH
MEePBBIX MOJTIOIUN.

BoiBoabl. TakuM 00pa3om, peTPOCIEKTUBHOE HCCACI0BA-
nue OP nereil mkoJIbHOrO BO3pacta, npoBeaeHHoe B Kaszax-
craHe 3a nociueanue 60 JeT, CBUAETEIbCTBYET, YTO MPOLECC
akceJiepalnu, HanbobIIas aKTUBHOCTh KOTOPOTO TPUXOIH-
nachk Ha 60-70-e roapl NpOLULIOro CTOJETHUS, B IOCIeaAyoLIee
BpEeMs IIPOSIBIISICT BBIPAKCHHYIO TEHACHIHMIO K 3aTyXaHHIO C
Hnocienyouei crabuin3anieil Beco-poCTOBBIX IPOLECCOB K
KOHIy 80-X roJ1oB.

Hebnaronosny4Hsle colMaaibHO-3KOHOMUYECKUE TIEPEMEHBI
B cTpane B 90-x rogax, mposIBJISIONIMECS B CHIDKCHUH 001I1eTO
YPOBHA J0XOJa HaceJIeHUs, NepeMeIleHUN Ha BTOPOW IIaH
npopUIAKTHUECKOH MEAMLHUHBI, PeGOPMUPOBAHUN CHCTEM
o0pa3oBaHusl, 3APABOOXPAHEHHS, B yXYAILICHHH DKOJOTHH B
CTpaHe NPUBEIN K 3HAYMMOMY YMEHBLICHHIO MOP(PO(DYHK-
LMOHAJBHBIX TOKa3zaTeyiel y JeTed u moapoctkoB. Mccie-
noBanue OP [13] neMOHCTpUpPYET BOCCTAHOBIIEHUE U, JaxKe
3HAYMMOE TPEBBILICHNE, aHTPOIIOMETPUYECKUX ITOKa3aTesei
B cpaBHeHHUU ¢ 1989 .

OpnHako IpU COXpaHMBILEMCS U JaK€ YCKOPEHHOM pOCTE,
TeMIIbl yBEJIUUEHHs OTAEIbHBIX TMoKa3aTeneit ®P ornuuaror-
Csl HEPaBHOMEPHOCTBIO, COIPOBOXKIAIOTCS SIBICHUSIMH JIHC-
FapMOHHUYHOCTHU B COOTHOILICHUAX IJIMHBI U MACChl T€Jla y
Ka3axCTAHCKHUX JIeTel, 0COOCHHO, CTAapIIero MKOJIbHOTO BO3-
pacta. U ecnu pasee, 3TOT IpoLecc 3aTparuBai npeumMyuie-
CTBEHHO JIMIA )KEHCKOT'O I10JIa, TO HA CErOJHSIIHUI JIeHb B
HETr0 BOBJICYCHBI MaJIBYUKH CTApLICIo BO3pacTra.

Boisnennsie casuru B @P Ha onpeneneHHBIX BPEMEHHBIX
JTanax MIKOJIbHUKOB Kaszaxcrana TpeOyrOT BHHUMATECIBHOTO
paccMOTpeHHs U U3YUEeHMs B lajbHEHIeM C 1IeJIbI0 CBOEBpe-
MEHHOTO BJIMSHHS Ha 3J0pPOBbE NETCH, YyTKO pearupyromux
Ha JII0ObIe M3MEHEHHsI OKPYIKaIOIIeH Cpeibl.

Hcrounnk ¢punancuposanus. bromxernas nporpamma 013
«IIpuknanHble Hay4YHbIE UCCIIEIOBAHUS B 00JIACTH 3[paBOOXpa-
HCHU», HayIHO-TeXxHUYecKas nmporpamma 0.0769 «PaspaboTka
Hay4HBIX OCHOB ()OPMHPOBAHUS NMPOPHIAKTHICCKOH Cpelbl B
LEJSIX COXPAaHEeHUs OOLIECTBEHHOIO 310POBbS», aIMHHHCTpa-
TOp mporpammbl — MuHHCTEpCTBO 31paBooxpaHeHus Pecmy-
omuxu Kazaxcran
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SUMMARY

RETROSPECTIVE ANALYSIS OF THE STATE OF
PHYSICAL DEVELOPMENT OF SCHOOLCHILDREN
FOR THE LAST 60 YEARS ACCORDING TO DATA AL-
MATY CITY

"Lim L., 'Kozhanov V., 2Lim N., 'Abdrakhmanova S.,
'Aldibekova G.

IScientific Center of Pediatrics and Pediatric Surgery, Almaty;
’Nazarbayev University, Nur-Sultan, Kazakhstan

The physical development of children is one of the main
criteria for the health status of the child population, reflecting
the influence of endogenous and exogenous factors. Dynamic
study of schoolchildren’s physical development allows one to
determine the characteristics of the formations of their morpho-
functional parameters and then influence the health of the whole
population. The study of the orientation of time shifts in physical
development has an important predictive preventive component
and is the basis for updating regional standards every 5-10 years.

Objective - to identify the main trends in the physical devel-
opment of schoolchildren in Kazakhstan according to anthropo-
metric measurements among schoolchildren of Almaty over the
past 60 years (1956, 1972(2), 1983, 1989, 2005, 2017).

Object of study: 13136 schoolchildren of 7-16 years old,
various general education institutions (schools) of Almaty, who
studied in 1956, in 1972, in 1983, in 1989, in 2005, and in 2017,
which were used to carry out transverse and longitudinal studies
of physical development using a standardized anthropometric
method using standard tools.

A comparative analysis of the basic indicators of physical
development (length and body weight), conducted between
1956 and 2017, shows a pronounced tendency to increase
them across all ages. The largest increase in basic body size
in both boys and girls was in the period from 1956 to 1972
(p <0.05). Later, until 2005, stabilization and even slowing
down of the observed processes of increasing somatomet-
ric indicators was noted. The economic crisis that swept the
country in the 1990 led to a significant decrease in the mass-
growth indicators in children of both sexes in 2005. The re-
sults of a 2017 study indicate a “new round of acceleration”
of modern children of Kazakhstan of both sexes.

A retrospective study of the physical development of school-
children, conducted in Kazakhstan over the past 60 years,
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showed a pronounced tendency to increase the basic mass and
growth indicators, especially in males, and the acceleration of
the period of puberty. In modern schoolchildren, there was a
change in the timing of the annual “crosses” of growth curves
at an earlier age period. For children of Kazakhstan in the new
millennium, a decrease in the degree of correlative connections
between length and body weight is characteristic, which indi-
cates their disharmonious development.

Keywords: children, adolescents, physical and sexual devel-
opment, Republic of Kazakhstan.

PE3IOME

PETPOCIIEKTUBHBIN AHAJIU3 COCTOSIHUSI ®U-
S3UYECKOI'O PA3BUTHSA IIKOJIBHUKOB 3A I1O-
CJIEJHHUE 60 JIET 11O JAHHBIM r. AJIMATbBI

Tum JI.B., 'Koskanos B.B., 2JIum H.A.,
'Adnpaxmanosa C.T., 'Auniu6exosa I.H.

Hayunwiii yenmp neouampuu u 0emckou xupypeuu, Aivamol;
’[lIxona meouyunvl Haszapbaes Ynueepcumem, Hyp-Cyaman,
Kasaxcman

dusnueckoe passurue (OP) nereil sBusercs oqHUM U3 TIaB-
HBIX KPUTEPUEB COCTOSHUS 310POBbS IE€TCKOW MOIMYJISLUH, OT-
pakaroriee BIHSHHE YHIOICHHBIX M 9K30T'€HHBIX (hakTopos. u-
HaMH4Y€CKOC U3YyUCHUEC ®P MIKOIBHUKOB ITO3BOJISIET YCTaHOBUTH
ocobeHHOCTH (opMupoBaHUsT HX MOPGHODYHKIMOHATIBHBIX
HoKasaTesieil, a 3aTeM BIUATh Ha 30POBbE BCEH MOIMYIISIIUM.
W3yuyeHne HanpaBICHHOCTU BpeMEHHBIX caBuroB ®P umeer
3HAYUMYIO IPOTHOCTHYECKYIO MPO(QUIAKTHUECKYIO COCTABIISIO-
IYI0 U SABJISIETCST OCHOBAHUEM IS OOHOBJICHUSI PEruoOHaJIbHBIX
HOPMaTuBOB Kaxkzble 5-10 et.

Ienp uccnaenoBaHus - BHISIBICHUE OCHOBHBIX TCHICHINHN (-
3UYECKOI'0 pa3BUTUA IIKOJIbHUKOB Kazaxcrana mo JaHHbIM aH-
TPOIMOMETPUUCCKUX I/I3Mep6HMﬁ Yy LIKOJIBHUKOB ropoja Anmarsl
3a nocnennue 60 set (1956, 1972(2), 1983, 1989, 2005, 2017).

Hccnenosanbt 13136 1mkoapHUKOB B Bo3pacTe 7-16 jet, pas-
JIMYHBIX 00111€00pa30BaTeNbHbIX YUPEKACHHH (IIKOJbI) I. AJ-
Mmarbl, oOyvaBmmxcst B 1956 ., B 1972 ., B 1983 1., B 1989
r, B 2005 . u B 2017 ., KOTOPBIM IPOBEACHBI IONEPCUHBIC
U npojonbHble uccienoBanus OP no yHupuuupoBaHHON aH-
TPOIIOMETPUYECKOI METOIUKE C MCIIOJIb30BAHUEM CTaHIAPT-
HOI'0O UHCTPYMEHTApUsI.

CpaBHUTEbHBIA aHaIM3 0a30BbIX Nokazareneil OP (mimHa
U Macca Tela), IpoBeieHHbIH B niepuox 1956 . u 2017 r., ne-
MOHCTPHUPYET BBIPAXKCHHYIO TCHACHIUIO K UX YBCJIUYCHUIO 110
BCeM Bo3pacTaMm. HauGousplinii IpUpOCT OCHOBHBIX pa3MepoB
TEJla KaK y MaJIBYMKOB, TaK U Yy JICBOYCK IIPUXOAUJICS HA IIEPUO/
¢ 1956 1. mo 1972 1. (p<0,05). B nanwueiimem, no 2005 r. otme-
Yajach CTAOMIM3AIMS U JJaXKe 3aMeJICHHe HaOI01aeMbIX Ipo-
LIECCOB YBEJIMUCHUS COMATOMETPUUYECKUX ITOKa3aTee. DKOHO-
MHUYECKUH KPU3UC, OXBAaTUBLIMK cTpaHy B 90-rozbl IpuBen K
3HAUUMOMY CHMKCHHIO MacCO-POCTOBBIX IOKa3arelseil y nerei
o6oux nonos B 2005 r.. Pesynbrarsl ucciegosanus 2017 r.
CBH/ICTEIILCTBYIOT O «HOBOM BHTKE aKCeJiepalii») COBPEMEH-
HBIX JIETEN 000MX I10JIOB.

PerpocnextuBHOE uccnenoBanue OP IIKOIBHUKOB, MpOBe-
nenHoe B Kasaxcrane 3a mocnennue 60 yeT mokasano BbIpa-
JKEHHYIO TCHACHIUIO YBEINYEHHS OCHOBHBIX MACCO-POCTOBBIX
rokasarejel, 0COOCHHO y JIMIl MY>KCKOTO IOJIa U YCKOpPEHHE
CPOKOB TIOJIOBOTO CO3pEBaHUS. Y COBPEMEHHBIX IIKOJTHHHKOB
OTMEYEHO M3MEHEHUE CPOKOB TOIOBBIX (IIEPEKPECTOBY KPUBBIX
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pocra B Oojiee paHHUI Bo3pacTHOU nepuoa. s nereit Kazax-
CTaHa B HOBOM THICSUEICTHH XapaKTEPHO CHIKCHHE CTETICHU
KOPPEISATUBHBIX CBSI3¢H MEXIY JUIMHOH M Maccod Tena, 4To
CBHIETEIIHCTBYET 00 UX AUCTAPMOHUYHOM Pa3BUTHH.

@gboydy
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BoRE007 408>
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CUHJIPOM JJEBOCTOPOHHEM I'MITIOIJIA3UA CEPIIIA:
MOP®OTEHE3 HATOMOP®OJIOI'MYECKHUX THITOB JIEBOI'O XKEJIYJOYKA

CaBuyk T.B.

Hayuonanvnwvii meouyuncxuii ynusepcumem um. A.A. bocomonvya, kagheopa namonozuueckou anamomuu Ne2, Kues, Ykpauna

Cungpom JeBoctoponHeidt runorasuu cepaua (CIIC) -
BPOXK/ICHHBII MOPOK pa3BHUTHs, BKIIOYAIOIINI aTPEe3HI0 MM
BBIPA)KEHHYIO THITOIUIA3UIO YCThSl WIIM KJIallaHa aopThl C TUIIO-
Tua3uedl BOCXO/SIIeH JacTH aopThl M Je(eKT pa3BUTHS JIEBO-
ro sxkenynouka (JIK) co cteHo3oM miu arpe3ueil MUTPaJIbHOTO
wianana (MK).

ITpu ecTecTBEHHOM TeueHHH 3a00JEeBaHUSI CMEPTHOCTH CO-
craBmsier 100% [3]. CambIM pacmlpoCTpaHEHHBIM CIIOCOO0M
XHPYPTUYECKOTO JICUSHUS] OCTAETCsl CIIOXKHAs, TPEXdTalHasl,
najJMaTUBHAs peKoHCTpykuus [7]. B nmepuox HOBOpoXxIeHHO-
CTH TPOBOJIUTCS MEPBBIi 9Tall KOPPEKLUH OPOKa — MPOIEaypa
Hopsyna [10]. B pe3ynbrare u3 KpoBOTOKa UCKIIIOUAETCS JICBBII
JKEITyI04eK, TTOCIIe Yero KpoBooOpalleHne 00eCIIeYnBaeTCst O/
HUM 1ipaBbIM xenynodkoM (ITK). IIpobnema 3akirouaercs B He-
BO3MOYKHOCTH CHPOTHO3MPOBATh KaK J0JIT0 OH CMOXKET BBIIIOJI-
HSTB CBOIO (DYHKIIMIO B YCIIOBHSIX CMEIIAHHON KPOBH [8].

Tak xak runomiaszuio JIDK MOXHO BBISIBUTH BHYTPUYTPOOHO
npu wiaHoBoM Y3U erie B mepBoM TpUMeECTpe OEpPEMEHHOCTH
[6], To pa3paboTtana BHyTpryTpoOHas koppekuus CJII'C — de-
TaJbHasl a0pTajbHas BaJbBYJIOIUIACTHKA, CYTh KOTOPOIl CBOIUT-
Cs1 K YCTPaHEHHUIO CTEHO3a WIIM aTpe3nH aopTajbHOTO KiaraHa
(AK) [8] ¢ mocienyroummM 0XHUIaHUEM POCTa CTPYKTYp THUIIO-
IUIA3UPOBAHHOTO 3MOPHOHAIBHOTO MHOKap/a, CHOCOOHOTO K
ycuIeHHOU nponudeparyu [5].

OCHOBBIBasICh Ha Pa3IM4YMU B CTPOCHUH JIEBOTO JKEIydOUuKa
npu CJII'C, paHee mpu JaHHON NATOJIOTHUHU OMUCAHBI TPU Bapu-
anrta JOK: meneBuHbIi, MUHUATIOPHBINA U YTOJILEHHBIH ¢ (u-
Oposnacto3oM [4]. B 3aBUCHMMOCTH OT BbIsIBIACHHOTO mpu Y3
TUIa CTPOCHUSI PelIaeTCsi BOIPOC BpadeOHOU TakTHKU. Bapu-
anTbl cTpoenust JIXK ¢ ¢pubposnacrozom sumokapaa npu CJII'C
MHOTUMHU aBTOPAaMH CUYHMTAIOTCSI HEOIAronpHATHBIMHU JUIST XH-
pypruueckoii koppexiuu [9].

BeIcoKkast cMEpTHOCTh HOBOPOXK/ICHHBIX KaK MOCIIE IPOLEy-
pst HopByna, Tak u nocne ¢eTaabHON aopTaibHOM BajbBYIIO-
TUIACTUKH, @ TAK)KE HEIOCTATOYHbIC JAaHHBIE O CTPOSHUU MHO-
kapaa JOK npu CJIT'C u MmopdoreHnese mopoka, KOTOPbIE MOTIH
ObI OOBSICHUTB IPUYUHBI HEYa4, TUKTYeT HEOOXOAUMOCTb IIPO-
BEJICHHUS COOTBETCTBYIOIETO HCCIICI0BAHMSI.

Llenp uccnenoBanusi U3y4uTh MopdoreHes naroMopdoaoru-
YEeCKUX THUIIOB JIEBOTO JKEIyJ0uKa IPH CHHIPOME JIEBOCTOPOH-
HEeH TUIOIJIa3uu cepaua.

© GMN

Marepuan u Meroasl. M3ydanuce cepana 36 mionos u 63
HoBopoxaeHHBIX ¢ CJII'C, a Taxoke 126 cepaen rpynmsl cpas-
HEHUsI. AHTEHATAIBHbIA MaTepHal MpeCTaBICH CePAIaAMH III0-
noB ¢ CJIT'C, moy4eHHBIX B pe3yabTare MpepbiBaHus OepeMeH-
HOCTH Ha 17-21 Hemenax, y KOTOPBIX JIaHHBIA MOPOK Pa3BUTHUS
OBUT IMATHOCTUPOBAH BO BpeMs Iu1aHOBoro ¥Y3U GepeMeHHBIX
JKEHIIHH.

[TpoBoaANIOCH MAaKPOCKOIIMYECKOE, THCTOTOTHIECKOE, C KOM-
MBIOTEPHON PEKOHCTPYKIMEW CPE30B Ceplell, UCCIIEA0BaHUE,
MO3BOJIAIOIIEE OLEHUTh BECh I'MCTOJIOTUUECKHH Cpe3 cepaua.
TIpumeHsIIChH IMMYHOTHCTOXHMHUYECKHE, MOP(QOMETPHIECKUE
U CTaTHCTUIECKHE METOBI HCCICAOBAHMSI.

MopdomeTpus BKIIOYaTa WM3MEPEHHE TONIIMHBI CTEHKH
JIK - xomnaktHoro (Mk) u Tpabekymsproro (Mt) Muokapza,
mwromaneit Mk (IIMx), Mt (IIMt), nonoctu JIK; nnamerpos
orBepetrid AK nu MK. B cBsi3u co 3HaUnTEeNnbHOM pazHuneit ad-
COJIIOTHBIX 3HAUEHUH M3MEPSIEMBIX BEIMUNH Y TUIOAOB W HOBO-
POKACHHBIX, YBEITMIHBAIONIIXCS IPOTIOPIIMOHAIBHO C yBEIHYIe-
HHEM CPOKa T'eCTAINH, I BOSMOKHOCTU CPaBHEHUS CTPYKTYP
pasubix tunoB JOK mpu CJII'C, Hamu mpemsioxkeHsl MOpgo-
METPUYECKHE WHICKCHI: HHJIEKC TOIIIMHBI CIOEB MHOKapaa
(UTC): cooTHOmIEHNE 3HAYCHUH TONMIUHBI cioeB MT Kk MK;
NUTC = M1/Mxk; unnekc cBobonHoit monoctu cepaua (MCII):
OTHOIICHUE 3HaYeHW# rmromaau ceodoguoit monoctu (I1I1) k
M1 ¢ mromaxnsto Mt; UCIT = HIT/(IIMT1+IIIT); mexoxenynod-
koBbIH MHACKC (MXKW): cooTHOmICHHE TUIOIAACH CBOOOIHBIX
cteHok kemymouxoB. MOKW=ITJDK/TIIDK, rre TVDK (ITTDK) —
Iomaae monepeynoro cpesza cBodonHoit crenku JOK (IDK);
uHnekc padoueit mromanu DK (MPImxk): UPTImxk (% )=I1TDK/
(IITDKA+TIvoxm) x 100%, toe: [Ivokin — miiomaas MEKKETyI0uKo-
BOI EperopoaKH.

PesyabTarsl u o6cyxaenue. Vzygaemsie JOK mpu CJIT'C ot-
JYAIUCh MEKAY cOOOW TONMHON CTEHKH, pa3MepaMu IOJI0-
cTH U ee (HOPMOii, HATMUMEM WK OTCYTCTBUEM (hrubposmacToza
SHIOKap/a.

Hcnonp3oBanne MophoMETpUUIECKUX HHICKCOB (Tabiuma
1) mo3Bonwmio BeAenuTs Atk Tunos JOK mpu CJII'C: I tum -
uieneBuaHo-runomiactuaeckuit (Lrm); I Tum - meneBugHO-
runeprpoduueckuit (ILrr); I Tun - mumuagpuueckuit (L1);
IV tun - naxynapusrii (JI); V Tun - 1akyHapHO-IWIHHIpHYC-
ckuit (JILT).
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Ta6auya 1. 3nauenus unoexcos UTC, UCII, MJKH u HPIInoic ons cepoey 6 cpeoneli yacmu i1e8020 JHceyOOuKd
60 ecex epynnax npu CJII'C 6 cpagnenuu ¢ Hopmotl

Tunsr JIXK
HNupexcel, ex
I'pynna cpaBrenns (n=103) | Ilrn (n=18) rr (n=19) I (n=42) JI (n=6) JIIL (n=14)
UTC 1,21+£0,21 0,30+0,02 0,55+0,11 0,66+0,12%* 2,45+0,21 0,97+0,12
NCII 0,64+0,04 0,24+0,12 0,54+0,17 0,55+0,13 0,06+0,02 0,27+0,11*
M1 1,96+0,31 0,13+0,03 1,69+0,23 1,59+0,64* 1,31+0,03 1,05+0,52*
WPITmx 57,1£2,02 81,3+5,7* 49,7+6,4 39,8+2,9% 69,7+16,1* 41,3+24,4

*pasnuya docmosepra 6 cpasreruu ¢ Hopmou npu (p=<0,05)

IIpuyem BbLsiBICHHBIC TUIBI cTpoeHus JIXK y HOBOpOXKICH-
HBIX TaKue e Kak U B cepilax ImiofoB Ha 17-21 Henensx re-
cranu.

I tun - meneBuano-runomiactuyeckuii (puc.1.A): JK Hau-
MeHbIMX pasmepoB (MK uMen HaumMeHblee 3HaUYCHUE Cpe-
nu Beex tunoB JIK: 0,13+0,03 ex; B Hopme 1,96+0,31 en) co
mieneBuaHoi, munuManpao (MCIT — 0,24+0,12 en; nportus
0,64+0,04 ex B Tpymme cpaBHEHHs) MOJIOCThIO, 0e3 (ubpo-
anmacTo3a 3HIoKapaa, ¢ rumnorasuei crenku JK (Ter —
0,36+0,11 cMm mpotus 0,72+0,15 cM B HOpME), HO TIPU ITOM C
MPaBUIbHO CHOPMHUPOBAHHBIM XOJOM MHOKAPIAHAIBHBIX BO-
JIOKOH, IIPUYEM TUIOTIIA3HSI TPAOCKYIISIPHOTO CII0Si MUOKap/ia
Obl1a BeIipaxkeHa B Oousbmieit crenenu (MCIT: 0,30+0,02 ex;
nporuB 1,21+0,21 en). Ilpu makcumansHoi runomnazuu JDK
Ob11 HanOobmui MPTTmk: 81,3%=+5,7.

Puc. 1. Maxkponpenapamul (nonepeunvie cpeswvl) cepoey HO8O-
podxcoennvix ¢ CIIIC. A — wenesuono-eunoniacmuyeckuti mun
JDK; B — wenesuono-eunepmpogpuuecxkuii mun JIK (cmpenxou
yKazau eunoniasuposannwlil JIK wenesuonot ghopmol)

II Tun - meneBuaHoO-runeprpoduueckuii (puc.1.A): JIXK or-
nnyanuchk ot 1 tuna runeprpogueii crenok (Ter — 0,78+0,41
cM; npotuB 0,724+0,15 cm B HOpME), HAOIHOIAEMOE CHIKCHUE
UTC no 0,55+0,11 e mpoucxomuT 3a cyet Ooliee BhIPAKECHHOM
TUNepTpopUY KOMIIAKTHOTO CJIOSl B CPAaBHEHHH C TPAOEeKyIISIPHBIM
1 OONBIIMME pa3mepamu teneBuaHoi nonoctu (MCIT - 0,54+0,17
exn, npotus 0,24+0,12 ex B I tune). [Ipu sTom tune JOK naGmo-
Jiaj1ack MPaBIbHASI OPHEHTALMS MUOKApANAIbHBIX BOJIOKOH. [Ipu
Hanbonbimx pamepax JOK UPITmxk 66wt 49,7%+6,4.

I tun - nunmuaapudeckuit tun JIOK (puc. 2.A; puc. 5.E) ¢ o-
JIOCTBIO IMJIMHIPUYCCKON (POPMBI M HANMU4KUEM GrOpo3IacTosa
sHzoKapaa, runeprpodueii crenku JOK (Ter — 1,03+0,25 cm; po-
tuB 0,72+0,15 cm B HOpMe). CHimkenne MTC no 0,66+0,12 en, kak
u Bo Il Tume, mporcxomut 3a cyeT ruNepTpOGpUU KOMIIAKTHOTO
CJIOS MHOKap/a, a TaKKe B CBSI3U ¢ (PUOPOIIAcTO30M IHI0KAP-
J1a, KOTOPBIH cpalyBaeT TpadeKybl OOKOBBIMH CTEHKAMH, Ipe-
IATCTBYSl MX Truneprpoduu. XoJ BOJOKOH KOMIIAKTHOTO CIIOS
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MHOKapJa UMeJ MpaBuwibHy0 opueHTtaruio. UPIImk cocTaBun
39,8%+2,9 u 6bUT HAUMEHBIIUM cpeau Beex Tumos JIK.

poowcoénnvix ¢ CIITC. Tunvl JDK: A — yununopuueckuii, b — na-
KVHAapHblil;, B — 1akyHapHo-yunuHOpuyeckutl (Cmpeixkou ykasa-
Hbl eunonaasuposantuie JIK)

MY S ES S

IV tun - naxynapusiii Tun JOK (puc. 2.b; puc. 5.I'), nomy-
YMBIINI Takoe Ha3BaHWE BBHJY HAJIMYHs MHOXKECTBEHHBIX IO-
JocTel (J1aKkyH), BHICTJIAaHHBIX (PMOPO3UPOBAHBIM HIOKAPIOM,
onpefesieMblX Ha nonepedHslx cpesax. anubsii tun JOK c
BBIpOKEHHOHN auciuiazueit muokapaa JOK B Buge ToHkoro Mk
U npeobnananus MT, IpeICTaBISsIONIEro KOHITIOMepar U3 Xao-
THYHO PACIOJIOKEHHBIX MUOKAPANAIbHBIX BOJIOKOH, IPOHM3aH-
HBIIl M3BUTHIMU KaHAJIaMU — nonocTsiMu. CyMMapHas Iiomiaib
JIaKyH Ha IornepedHsIx cpe3ax MunumaibHa (MCII — 0,06+0,02
en, npotuB 0,64+0,04 en B HOpMme). [Ipu HEOONBIIOM yBENH-
yenun abcomorHoro 3Hadenus Ter — 0,8+0,21 cm HaGmonga-
ercst 3HaunTenbHoe yBennuenne UTC — 2,45+0,21 en (npoTtus
1,21+0,21 ex B HOpME), YTO IIPOMCXOIUT 3a CYET MpeodajaHus
TpabeKyJSIPHOTO MUOKAap/a ¥ Pe3KOr0 MCTOHYEHHST KOMIIAKTHO-
ro ciost. UPTTmx Ob11 6osbiie, yem Bo 11 u 111 Tumax u cocraBui
69,7%+16,1.

V tun - nakyHapHo-umnuaapuaeckuid tun JIK (puc. 2.B):
¢ (GuOpo’TacTO30M »HHAOKAPAA U THIEPTPOGUPOBAHHBI-
mu crenkamu (Ter — 1,2440,46 cm mporus 0,72+0,15 cm B
HOpME), TpUYEM IpeodiafaeT TrunepTpodus KOMIAKTHOTO
muokapna (UTC 0,97+0,12 en). Jauusiit Tun JOK umeer 06-
mue ueptsl crpoenus ¢ JOK III u IV tunos. B GazanbHoi
yacTu cepaua nonocts JOK nunuuapuyeckas (puc. 5.71), B
CpeIHeH YacTH MOJIOCTh MepeceKaloT MHOTOUUCICHHBIE Tpa-
OeKyJIbl, UAYIIUE OT CTEHKH K CTEHKE U B allMKaJILHOW 4acTh
MOJIOCTh IPEJCTaBlIeHa MHOXecTBeHHbIMU JlakyHamu (MCII
- 0,27£0,11 en npotus 0,06+0,02 ex B JOK IV tuma; Hop-
ma—0,64+0,04 ex). UPTImx 10CcTOBEpHO HE OTIIMYAICS OT Ta-
koBoro 1V tuna — 41,3%+24,4.

Bo Bcex Tumnax runomiasuposannbix JIXK ormedanocs ymeHb-
LIEHHE IUIOLIAJIM MTOJIOCTH B CpaBHEHUH ¢ HOpMoit. Kpome Toro,
JDK oTnuyanuck Mexay coboit cootHomeHrneM MT 1 MK B uX
creHke. Ha pucyHke 3 npencraBieHbl COOTHOIICHHUS IIONael
Mk, Mt u nonoctu B JDK Ha momepeyHoM cpese MU pasHbIX
tunax JOK B cpaBaenun ¢ Hopmoit (%).
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Puc. 3. Coomnowenue nnowaoeii Mm, Mk, nonocmu npu mu-
nax JDK

B JIK IV tuna nonst mmomaau (%) B JOK 6buta MUHUMaNbHA
U cocTaBuia npH 3ToM 4% oT miomaau Bcero JDK, miomans
MOJIOCTH 110 OTHOMIeHUIO K Tutomiaau Bcero JOK I, II u V tunos
coctaBmia 7-8%, aHaJOTHYHOE, HanboJIbIlIee 3HAYeHUE OTMEeYa-
nocs B III Tune u cocraBuno 12% npotus 32% B HopMe.

Pamnb1ite aBTOpBI Bee cepaua ¢ prdpoaIacTo3oM SHAOKAp/A PH
CJII'C otHOCWIM K OJHOW MOATPYIIIE, OIHAKO CYLECTBEHHBIE
MopdoMeTpruueckne pa3nudus B crpoeHnn Mk, MT 1 nosiocTy ro-
3BOJIMJIM BBLIENHUTH TpH Bapuanta JIK ¢ ¢pubpoanacrozoM su10-
kapzaa. HaGmonanocs ysenmmuenune nonu nonocta JOK (%): ¢ 4%
npu IV Tune 1o 8% npu V tune n 13% npu V tune. [lons Mr
B crerke JOK ymensinanace ¢ 80% npu IV tune no 36% npu V
tune u 28% npu III Tune. 3nauenns Mk yBenmuuBamich ¢ 16%
npu IV tune 1o 51% npu V tune u 1o 58% npu 111 Turne, a anano-
TUYHbBIE JJAHHBIC B TPYIINE CPAaBHEHHUS B CEP/ILIAX HOBOPOXKICHHBIX
COCTaBHWJIM: NOJOCTb — 32%; MK —41%; MT —27%. B cepauax 6-7
HeJleNb TecTalliy JaHHBIH MoKa3aTeb COCTABIII: HOIOCTh — 16%;
Mk — 34%; Mt — 50%, a Ha 9 Heznene BHYTPHYTPOOHOTO Pa3BUTHSL:
mosocts —19%; Mk — 52%; Mt —29%.

Bce 99 cnyuaes runonnasuu JIK npu CJII'C conpoBoxaa-
nuch nopokamu passutus AK u MK (ux arpesueil uinu cre-
Ho30M). Bo Bcex HaOmonenusix cepaen I tuna Obuta arpesus
MK u AK (tabauusr 2, 3), T.e., IpH COYSTAHUU aTpe3uu 000-
ux knanaHoB B 100% ormeuaercst I tun JOK. Ilpu nannuun
atpe3uu MK u crenosa AK umen mecto Tonsko JIK II Tuna u
TOJIbKO Ipu ycsoBun Hajauuus aedexra B MIKII. Coueranus
creHo3a MK c arpesueit AK uinn creno3os MK u AK npuso-
nuio k nossnaenuto 11, 11, V tunos JIK, ycnoBuem s mo-
spienust [V Tuna Obuia aTpe3us KilanaHa aopThl B COYETAHUU
co creHozoM MK.

IMpu CJII'C Bo Beex rpynmnax pa3mepsl otBepctuil AK Obutu
muHumasibHbiMu  (0,05-0,06+0,01 cm) uinm orMedanach ero
arpesus. Bmecre ¢ tem, pa3mepsl MK omiMyaich 0o rpymnmam.
Haumensine pasmepst MK - 0,2+0,05 cm Obutn nipu JgakyHap-
Ho#t popme nosoctu JIK, nanGonsune — 0,63+0,14 cm B cepa-
[ax C LIEJIeBUAHOH (OPMOIT OJOCTH U THUNEPTPOYUPOBAHHBI-
mu crenkamu JUK. Ilpu nakynapHo-1minHIpuueckoid Gopme
nosnoctu auamerp MK cocrasuin 0,5+0,06 cM, npu LuIMHIpU-
yeckoit — 0,36+0,07 cm.

Takum 00pa3oM, HPOTHO3UPYETCs (OPMHUPOBAHUE TOJIBKO
I Tuna JDK. B ocTanmbHBIX CTydasx HPOCIEKUBAETCS 3aBHCH-
MocTh Mexay auamerpom MK u tunom JOK npu CJII'C.

Tamomopgonoeus snooxkapoa munos JDK ¢ pubposnacmosom.

Tuner JOK 111, IV 1 V Bcerna conpoBoxJanich BIpaXKEHHBIM
B pa3HOH creneHn (HUOPO’IACTO30M SHAOKAPA, TPUYEM TOI-
muHa GUOPO3HOTO €105 YBEIMYUBAJIACH C YBEJIIMYEHUEM CPOKA
6epemennoctu. Bo Bcex HaOmoaeHusx GpruOpO3UpOBaHHbIH H-
JIOKap/l HOBOPOXKAEHHBIX KaYECTBEHHO OTIIMYAJICS OT SHIOKap-
J1a TIJI0I0B.

Tabnuya 2. 3asucumocmv muna JDK om couemanusa cmenosa unu ampesuu AK u MK

AA AC
MA I i
MC IL 1L IV, V IL 1L, V

npumeyarnue: AA — aopmanvuasn ampesus, AC — aopmanvhuwiil cmenos, MA — mumpanvras ampesus, MC — mumpanvHulii cmeHo3

Tabnuya 3. Juamempor AK u MK cepoey nosopodcoennvix npu pazuvix munax JIK CJIIC

Kianaus: Tunwl skexyaoukos npu CJII'C I'pynna
(amamerp), cm 1 (n=10) 11 (n=19) T (n=22) IV (n=6) V (n=6) CP?::;;)M
MK 0! 0,63+0,14* 0,36+0,07 0,2+0,05* 0,5+0,06* 0,89+0,24
AK 0! 0,06+0,03* 0,06+0,02 0 0,05+0,01 0,71+0,19

npumeyanue: MK — mumpanonoiii knanan, AK — aopmanvuwiii knanam,
I — ampesus,; *— pazHuya 00CMoBepHA 6 CPABHEHUU C PehepeHMHbIMU 3HAYeHUsMY 2pynnbl cpasherus npu (p<0,05)

Puc. 4. Muxponpenapamui. Inooxapo JDK npu CJIIC.
A - yununopuuecrxoeo muna JDK nnooa 20-21 neoenv cecmayuu; MSB, x200;
b — naxynapnoeo muna JIDK nosoposcoennozo, MSB, x400;
B — naxynapno-yununopuueckozo muna nnooa 20-21 neoenv cecmayuu, MSB, <200
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Ipu okpacke MSB (B monndukauun 3epouno .M., Jly-
kacesud JI.JI.) yToNIeHHBIIT 3HAOKApA IUIONOB € LIMIMHIPH-
geckum THoM JIK npu CJII'C 6wl mpepcTaBieH MOJIOAbI-
MH COCJMHUTEIbHOTKAHHBIMH 3JIEMEHTaMU SPKO-KPACHOTO
usera (puc. 4.A) ¢ muopudpodbIacTamMu, CoOeAUHUTEIHHOT-
KaHHbIC BOJIOKHA PACIIOJIarajluch XaOTHYHO, HEKOTOpas LHp-
KyJIpHas YHOPAJOYEHHOCTb HAOIIOANach TOJIBKO BO BHY-
TPEHHEM CJIO€ HENOCPEICTBEHHO Moj 3sHjporenueM. Torna
kak y HoBopoxaeHHbIX ¢ CJII'C B cepaumax sToro e Tuma
9HJOKApJ BBINISAAEN MPEUMYIIECTBEHHO TolyObIM, (B TakKoi
xe uBetr MSB (B mogudukanuu 3epouno [.[., Jlykaceuu
JI.J1.) okpammuBanach HopMajbHas 3penas GuOpo3Has TKaHb)
C OZIMHOYHBIMU KJIETKAMU M I'PYObIMU BOJIOKHAMH roiryooro
usera (puc. 4.5). D10 cBuAerenbCcTBYET 0 TOM, 4TO (HUOPO3-
Hast TKaHb, KOTOpast popMHpoOBaIa MATOJOIHYECKU YTOJIICH-
HbIi dHI0Kapa 6onbHEIX CJII'C, B mporecce pa3BUTHs II0AA
npuodpeTana HOCTENEHHOE CO3PEBAHNE.

B cepauax mionos 20-21 wenens recramuu [V u V tunos JDK
no cpaBHeHuto ¢ cepauamu III cTpykrypa sHOKapia oTiIMYa-
Jach OOJbIICH YHOPSIOUCHHOCTBIO KOJJIArCHOBBIX BOJIOKOH,
OKpalIMBaHueM B rony06oii 1ser (puc. 4.B), kak 1 y HOBOPOXK-
JeHHbIX. OJJHAKO, B CPAaBHEHUH C SHJI0KAPJOM HOBOPOXKICHHBIX
OH ObUI MEHbIICH TOJIINHBI, T.¢. COSUHUTENbHAS TKaHb SH/0-
Kapna 110108 V tuna Obuia Oonee «3pernoii», 4eM y IIOAOB ¢
LWINHAPUYECKOI (HOPMOH HKeryouKa.

CHUHIPOM JICBOCTOPOHHEH I'MIIOIUIA3UH CEP/La - BPOXKICH-
HBIIl TOPOK Pa3BUTHsL, KOTOPBIH BKJIIOYACT B ceOs TMIOILIA-
3uto JOK u coueranue BapuaHTOB Ki1anaHHo# narojgoruu (AK
u MK).

C yderoMm pa3nuuuii B cTpoeHUH runoiazuposassoro JOK,

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

Takux Kak tonuHa crenku JIK, ¢opma u pasmeps nmonocry,
HaJIuuue Win oTcyTcTBue (HOposnacTo3a 3HAOKApia, IpU
CJII'C Bwimeneno nsate tunos JDK: meneBuaHO-rumnoriacT-
yeckuit (I), mwenesuaHo-runeprpodpuueckuii (II), muanHIpH-
yeckuit (III), makynapusiit (IV), nakyHapHO-IMITHHAPHYIECKHUIA
(V). Panee, Crucean A. et al. [4] onucanu Tpu trma JOK npu
JAHHOM NaTOJIOTMU: IIEJNEBU/IHbIC, MUHUATIOPHBIE U THIBI C
¢ubposnacrozom. Ilenesuausnii Tun JDK coorBercTByeT BbI-
JICJICHHOMY HAaMH ILEJIEeBH/HO-THIOIUIACTHYECKOMY THILy. AB-
TOPBI OTMEUAJIN, YTO JAHHBIH THII BCET/Ia COPOBOXKIAJICS aTpe-
sueii AK u MK, 4to coBmajgaer ¢ HalIMMK JAaHHBIMH. Takum
00pa3oM, KeIyHo4eK pa3BUBAICS 0e3 MOCTYIUICHHS KPOBH B
€ro IoJIOCTb, YeM U OOBSCHACTCS MUHMMAJIBHBIN e pa3Mep U
THIOIUIA3HUs MHOKAp/a, 00yCIIOBICHHAS MOJIHBIM OTCYTCTBHEM
Harpy3ku. Onucanubiii MuHuatiopssiii JOK [4] coorBercTBYyeT
HaueMy MeneBuaHo-runeprpopuueckomy tumy JOK (II tum),
Bo3Hukai npu coueranusix MC/AC, MC/AA nmb6o npu MA/
AC c obs3arenpubiM HamnuueM nedexra MIKII. CornacHo mo-
JIy4CHHBIM HaMH JIaHHBIM, OT mpensiryiero tuna JDK ero or-
n4an Oosnee OOJIBIION pa3Mep IIEICBHIHON MOIOCTH, YKOPO-
YEeHHOH B CpaBHEHUH C HOpMOH, u runeprpodus crenku JDK.
Pasnnuust B TonmmHe creHku (ee rumeprpodus Bo Il Tume)
CBS3aHBI C IIOCTHATPY3KOii, B PE3yJbTaTe CTCHO3a WM aTPe3uu
AK, xoTopasi BO3HHKAET TOJIBKO NPH HOCTyIUIeHUH KpoBH B JDK
4yepe3 OTKPhITOEe CTeHO3upoBaHHOe orBepcTHe MK mim uepes
nedexr MXKIT (mpu arpesun MK). lanuslii Tun Habmonancs
npu HanOonbueM auamerpe MK (0,63+0,14cm) cpean Beex BbI-
JeneHHbIX TMHoB. Beime onucannsie [ u 11 Tuner JOK Hukorna
HE COIPOBOXKIAINCH (hUOPONIACTO30M IHIOKApAA, YeM U 00y-
CIIaBJIMBAJIACH IIEJIEBUIHAS (hOPMA MOJIOCTH.

Puc. 5. Muoxapo nopmanvHvix smopuonanshwix cepoey (A-B). Komnvromepras pexoncmpykyus cepoey ¢ CIIC (T-E).
A — muoxapo 5-6 neo., x200; b — npodonvhuiii cpe3 JDK nioda 6-7 ned.; B — npooonvrulii cpes cepoya naoda 7-8 Hed., x40,
Tunvr JDK npu CJII'C: I" — naxynapuwiil (nonepeunsiil cpes), /] — 1aKyHApHO-YUTUHOPUYECKULL,
E — yununopuueckuii (npooonvhvie cpeswvl). A-B — umnpecnayus cepeopom no Kynpusnosy, I'-E — oxpacka 1°D.
Cmpenxoti ykazanvl JDK
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I'pynna JIXK ¢ ¢ubposnacrozom sugokapna [4] Hamu pas-
neneHa Ha ciepyromue tunsl JOK: nununapuueckuit (I1I),
nakyHapHsbiil (IV), nakynapHo-uununaapudeckuii (V). Pasne-
JICHUE OCHOBAHO Ha OTIIMYMUSIX B (POPME IOJIOCTH, CTPOSHUH MK
u MT. 3acinyxuBaeT BHUMAHUS «IepepaclpeiesieHue» aoJei
Mt 1 Mk B muokapzae JIK ¢ pubpoanacrozom. [Togo0HbIe nepe-
pacnpenenenus cioeB MT 1 MK HpociexuBalTcs B SMOpHO-
HAJILHOM Pa3BUTHH HOpMaJIbHOTO cepaua (puc. 5.A-B).

JIK naxynapnoro tuna (Mt — 80%; Mk — 16%; I1 — 4%) no-
N00eH SMOpPHOHANBEHOMY CepAlly Ha 4 Helese recTalyu ¢ He-
YIUIOTHEHHBIM MHOKap/IOM B BUJe ceTu Tpadekys. HopmanbHbit
MHOKap/l B KOHIIE YE€TBEPTOil Heslel OepeMEeHHOCTH TIPe/ICTaB-
JsieT co00il CHCTEMy MHOTOYHCIICHHBIX TPaOeKyi1, 00pa3yromnmx
CIIOXKHYIO TPEXMEPHYIO ITOPUCTYIO CTPYKTYpY Ha MECTe I0JI0-
cTei Oyynmx KeayJoukoB (puc. 5.A). Muokap Takoro cTpoe-
HUs Ha3bIBaeTcs rybuarsbiM. B nanbaeiiniem (5-6 Hex.) mponcxo-
JIUT TPOLIECC PEKOHCTPYKIUH TPAOEeKyJI, KOTOPbIH 3aKIII04aeTcs
B UX YIJIOTHCHHH BO BHEIIHEM cJI0¢ ¢ 0Opa3oBanueM Mk (puc.
5.B). Takum 06pazoM, B HOpPMaJILHO CHOPMHUPOBAHHOM CEPIIIES
YCIIOBHO pa3jinyaroT cjiod Mt 1 MK, W11 HEKOMIIAKTHOTO ¥ KOM-
nakTHoro. [Ipuyem, 3Ha4eHHEe COOTHOLICHUH JIMHEHHBIX pa3Me-
POB 3TuX cio0eB MeHble 2:1. JlakyHapHO-IIMIMHAPHUYESCKUH TUIT
CJII'C (Mt — 36%; Mk — 51%; IT — 13%) umeer obmmue yep-
ThI C CEpALIEM 6-HEIeIbHOM recTallui — ¢ HayajaoM IPOLECcCOB
YIUIOTHEHUs] MHOKap/a U (JOPMUPOBAHUEM IIOJIOCTH B OCHOBA-
HUHU cep/La U TPaOEKy ISIPHOH CEThIO B CpeTHEH U BEPXYLLICYHOM
YacTsX, YTO MOATBEPIKAAeTCs MophomeTpreit HopmaabHbIX JIXK
IMOpHOHANBHBIX ceprell. [Ipu MopdoMeTprn HOpMaIbHBIX Cep-
Jen 6-7 Helenb recTaly OTMEYaaoCh yMEHbIIeHHE 1011 MT u
yBenuueHue Mk (Mt — 50%; Mk — 34%; I1 — 16%). Ctpoenue
s Aprudeckoro tumna JOK (Mt — 28%; Mk — 58%; I1 — 14%)
AHAJIOTUYHO CTPOCHUIO HOPMAJIbHBIX 3M6pHOHaHbelX cepaen
Ha 9 HeJelie TeCTal|y C 3aBEPIINBIIMMUCS ITPOLIECCAMH YIUIOT-
HEeHUs: MUOKapia u chopMupoBanHOil nonocTtbio (Mt — 29%);
Mk — 52%; IT — 19%) (puc. 5.B). [lanHbie CBUACTENBCTBYIOT
0 mepepacnpeneieHud nojieid Mk 1 Mt B CTEHKe TUIoria3u-
poBannbix JIK ¢ ¢pubposnactozom sHIOKapaa: oTMedaeTcs mno-
creneHHoe ymenblienue 101 Mt ot IV k V u k III tuny 3a cuet
HapacTaHus 10JI1 Mk u YBEJIMYCHUS I10JIOCTHU.

VBenuueHne IMoNOCTH INPOUCXOAUT NYTEM IMOCTCIIEHHOTO
Pa3bEAUHCHUS SHAOTCINAIBHBIX MOCTHUKOB, IMOKPBIBAIOIIUX Ha
PaHHUX CTamusIX TPaOEKysbl I'yO4aToOro KEITyIOYKOBOTO MH-
okapna. Passutue ¢ubposnacroza npu CJII'C, mo Bceit Bepo-
STHOCTH, SIBISIETCSI (DAaKTOPOM, CIIOCOOHBIM «3a(UKCHPOBATHY
onpezeneHHble dTarbl sMOpuorenesa cepzaen ¢ CJIIC. [Nossie-
Hue Gubdposnacrosa B MecTax IHAOTENUAIBHBIX MOCTHKOB IPH-
BOJIUT K CPALIMBAHUIO TPaOeKysI U 00pa30BaHUIO MHOTOUHCIICH-
HBIX MOJIOCTEH, a TAKXKE MPEAOTBPAIIACT POLECChI YIUIOTHEHHUS
MHOKap/ia U MPEHITCTBYeT (GOPMUPOBAHNIO KOMIIAKTHOTO CJIOSI
B JJAHHOM cJIy4ae, II03ToMy MHOKapx 3toro tuna JOK nanomu-
HaeT HEKOMIAKTHBIII MHOKap/, T.e. HosiBieHue Guodpoanacrosa
MMEHHO Ha CTaJuH Ty04yaToro MHOKapja MPUBOIUT K COXpaHe-
HHIO TPaOeKyIsIpHOrO MHOKapaa B IMOPHOHAIILHOM BHJE, YTO
HOJTBEPKIACTCS a0COIIOTHBIM OTCYTCTBHEM CETYATOrO PacIio-
JIOKEHUsI TPAOEKyJl HPH LIEICBUIHO-THIIEPTPOPUIESCKOM THIIE
JDK, rae pubpoanactos He BcTpevasncs. TakuM 00pa3oM, MOKHO
MPEANOIOKUTD, 4T GrbdpoatacTo3 npu [V u V Tumax npemnsr-
CTBYET Pa3leICHHIO TPaOeKys, W HPeJOTBPAIIACT IOCICIYIO-
IIKe MPOLECChl YITIOTHEHUsI KoMIakTHOro Muokapaa (IV tum)
U QukcupyeT naroMopdoIornuecKyro KapTHHY TOH CTaauu M-
OpuoreHesa, Ha KOTOPO# OH BO3HUK.

Takum obpasom, ¢ubposaactos mpu [V u V Tunax cpariu-
BA€T HE TOJIbKO TPAOEKyJbl, HO U SHIOKapAUAIbHBIC MOMYLIIKH
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OyAyILMX MUTPAJIbHBIX KJIAllaHOB, YTO, IO BCEHl BEPOSTHOCTH,
ABJISETCSl 0OBSICHEHHEM HauMEHbILEro pa3Mepa auamerpa MK
npu nakynapHom tune JDK cpenu Bcex TumoB ¢pudposiacto-
30B U CBSI3aHO C 0oJiee paHHHUM MOsiBICHHEM (HHOpO3IacTo3a B
SMOPHOHATIBHOM IEPUOJIC; T.C. MPH MOSBICHUH (HOPO3TAcCTO3a
J0 YIUIOTHCHHS MUOKapaa - 10 4 HEACIM recCTtali, BO3HUKACT
nakyHapHbii Tun JDK, o 4yeM cBuaeTenbCTBYET 3HAYUTEIbHOE
npeoOiaanue TPaOEKyISIPHOrO MHOKapaa, BO3HUKHOBEHHE
¢ubpoanactoza Bo BpeMsi YIUIOTHEHHsT MuoKapaa (5-6 Henens
rectauuu) — tun JOK nakyHapHYyO-LMIIMHIPUYECKUH, U TOCTIE
ymiotHenust muokapaa (7-8 Henens recranuu) GopMHpYyeTcs
JOK munuaapuyeckoro tumna. JlaHHOE MPEANooKeHHe MOx-
TBEPXKAACTCSl CTPYKTYpOil (puOpO3MpOBaHHOIO SHAOKAP/A, CO-
eIIMHUTENbHAsT TKaHb KOTOPOro y IiofoB V Tuna Oblia Goinee
«3penoit», ueM y IUIOA0B ¢ HUIMHAPUISCKON GopMoii sxKeTynod-
ka. Takoe BO3MOXKHO TOJIBKO MpHU OoJiee paHHEM TOSIBICHUH (H-
Opoanactosa B Mmopdorenese cepaerr ¢ CJII'C.

Mopdomerprueckne unaexcsr JOK I tuma (MXKU 0,13+0,03
en; UPITmx 81,3%=5,7; npu Hopme 1,96+0,31 ex; 57,1%+2,02,
COOTBeTCTBeHHO) CBUACTCIBLCTBYIOT O IIPEUMYLIECTBEHHOM
npeobnananun [DK u npaxruueckom orcyrcrsuu nonu JDK.
ITonoOHBIE U3MEHEHUS HE HAOIIONAINCH OOJIBIIE HU B OJHOM
cepaue ¢ runomiasuposanHeiM JIK, oObsicHeHMeM uemy, Mo
Bcell BeposTHOCTH, siBisgercs: cmemeHne MOKII BineBo Ha 4-6
HeJeJsIX BHYTpUYTpoOHOro pa3Butus. CienoBaresibHO, TUI TH-
norazun JOK CJII'C, BO3HUKAIOIIKE MTPH 3TOM — ILEIEBHIHO-
runoriactuueckuid JOK. I[lo MHeHuto HekoTopbix aBTopoB [1].
MMEHHO CMEIIeHUEe OyyIleld MeX KenylI0uKOBOH Meperopoaku
B OMOpHOrenese u siBisieTcs npuanHoit BosuukuoseHus: CJIT'C.

Opnnaxko, cmeniennem MIKIT BrieBo B aMOproOreHese HEb3s
00bsicHUTh MosBieHue Il Tuma, Tak Kak 3HadeHus goneit JIDK
u IDK B cepauax HE3HA4YUTCIbHO OTIMYAJIUCh OT TAKOBBLIX B
rpynne cpasHenus (MXKU 1,69+0,23 ex; UPIImx 49,7%+6,4).
Creno3 AK (0,06+0,03 cm) nnu ero arpesus Ipu yMEHbLIEHHOM
nuamerpe MK no 0,63+0,14 cm npotus 0,89+0,24 cm B rpynme
CpaBHEHMSI, BEPOSITHEE BCEIO CBS3aHBI CO CMELICHHEM Mepero-
POIIKH apTepuaabHOrO TPYHKyca BieBO. B pesynbrare dero u
obpazyercst JOK II tuna. CMelieHue TONBKO MEPEropoiKku KO-
HOTPYHKYCa 00BsICHSIET HAnOOJIBLIYIO COXPAHHOCTh MHOKAp/a 1
HaUMEHbLIYI0 cTeneHs runomiasun JOK storo tuna.

BeiBoasbl. ['unoruiasus JOK Beeraa conpoBokianack naroso-
ruel KJ1araHoB cepua (aTpe3uei Wi CTeHO30M a0pTaIbHOTO U
MHTpAJIBHOTO KJarnaHoB), rumnoruiasus JOK oOycnosiena nubo
CMEIIEHHEM B O9MOpPHOIeHe3e Meperopogok MesKeIyJ04KOBOM
WM KOHOTPYHKYca, JIN00 TosiBieHreM (pudpoasactosa.

[Taromopdonoruueckuit Tl ¢ GUOPOINTACTO30M SHIOKAPIA
npu CJII'C 3aBUCHT OT cTaAuy SMOPUOHAIBHOTO PA3BUTHSI MHO-
KapJa, Ha KOTOpoi nosiBisiercst Gudpoanactos: 10 YIUIOTHEHHS
MHOKapza (1o 4 Henenu recrauuu) — jakyHapusiid tun JDK, Bo
BpeMs yIUIOTHEHUs (5-6 Hezesb rectalyuu) JaKyHapHO-LIMINH-
npudeckuit Tun JOK, u nocne ynnorHenus (ciyctsa 7-8 Henenb
BHYTPHYTPOOHOTO pa3BuTHs) — HuuHApraeckuid Tun JDK.

Cwmerienrie MXKII BieBo B sMOpuoreHese Ha 4-5 Hememsax
BHYTPHYTPOOHOTO Pa3BUTHS IPUBOJHUT K BOSHUKHOBEHHIO aTpe-
3UM aTPHOBEHTPUKYISIpHOTO oTBepeTs U AK, a Takxke mene-
BugHo-runormiacruyeckoro tuna JOK npu CJII'C. Cmenienue
TOJIBKO TEPErOPOAKHA KOHOTPYHKYCa NPUBOAWUT K IOSBIICHUIO
meneBuaHo-runeprpoduueckoro tumna JIK npu CJIT'C.

IIpakTHyeckne pekoMeHIanMH. B 3aBHCUMOCTH OT BBIsIB-
nenHoro Ha Y3U tuna crpoenus JOK pemaercst Bonpoc Bpaued-
HOHM TaKTHKH: TpepbIBaTh OEpeMEHHOCTb, JAesaTh (eTaabHyIo
A0PTANIbHYIO BaJIbBYJIOIUIACTUKY HJIM COXPAHATh OEPEMEHHOCTh
C Hocjenyloliel Koppekuueil B Ieprol HOBOPOXKICHHOCTH.
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OpHako, He IPUHUMAs BO BHUMaHHE HAJIU4YME Pa3HbIX TUIIOB C
(GuOpOodIACTO30M, YBEIMINBACTCS KOJIMYECTBO OLIMOOK IpeHa-
TanpHOW Y3 nuarHoctuku B onpenenenuu tuna JDK (ocobenno
npu uaenTuukanuy [ 1V TUIOB), IPH TOM, YTO MPOTHO3 OT-
JIMYaeTcs KapAnHAIbHO.

Jlns mepBoro sTama XUpYyprudeckoid KOPpPEKLHH HOBO-
poxaeHHBIX (mpouenypsl HopByna) moaXonuT TOIbKO OAUH
u3 onucaHHbIX naTtu tunos JIDK — I, OGnarogaps HauMeHb-
mwum pasmepam JIXK u dynxnuonanbao coxpannomy ITK.
Jlnst BHYTpUYTpOOHOM KOoppeKuuu (eTanbHOoi aopTaabHO
BaJIbBYJIOIUIACTUKHU MOAXOIAT >xenqynouku Il tuma ¢ Hau-
MeHbllel creneHpto runomnazuu JOK n HopmansHOU cTpyk-
Typoit muokapzaa. [Ipouenypy HopByna B naHHOM ciyuae
NPUMEHATh HELEIeco00pa3Ho, MMEHHO B CBSI3U C OOJBLIUMU
pa3mepamu JIK, npu MCKIIOYEHHUH KOTOPOTO M3 KPOBOTOKA
OH CTaHOBHUTCS 0AJTACTHON Maccoil Uisl eAMHCTBCHHOTO pa-
6oraromrero TDK. Ipu JIXK III, IV, V tunax ¢ rucrosoruue-
CKHMMHU Npu3HakaMu GpubposnacTo3a U AUCIUIA3MHA MHOKapAa
OIIepaTUBHOE BMEIIATENIbCTBO IPOTHOCTUYECKU Hebaaronpu-
ATHO: ipoueaypbl HopByn BBUIY QYHKIMOHATIBHOIT HECOCTO-
arenbHocTu 1K, a (eranbHON BallbBYJIONACTUKN — B CBSA3H
¢ (GuOposIaCTO30M, NPEISITCTBYIOUUM POCTPAHCTBEHHO-
My POCTY CTPYKTYp T'MIIOIUIa3UPOBAHHOIO MHOKapja IMocie
YCTPaHEHUs KJIAaHHOW MaTOJIOTUH.
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SUMMARY

HYPOPLASTIC LEFT HEART SYNDROME: MORPHO-
GENESIS OF PATOMORPHOLOGICAL TYPES OF THE
LEFT VENTRICLE

Savchuk T.

Bogomolets national medical university, department of patho-
logical anatomy Ne2, Kyiv, Ukrainian

The purpose of the study was to investigate the morphogen-
esis of the left ventricle in the hypoplastic left heart syndrome
(HLHS). There are five types of hypoplastic left ventricles were
identified: with a slit-like shape and hypoplasia of LV wall,
with a slit-like cavity shape and wall hypertrophy and types
with endocardial fibroelastosis (with a cylindrical cavity shape,
with lacunar cavities and lacunar-cylindrical cavity of the left
ventricle), as a result of differences in the wall structure, cav-
ity shape, presence or absence of endocardial fibroelastosis. The
analysis of morphometric data of pathomorphological types of
the left ventricle in the HLHS revealed the possible ways of their
morphogenesis. Left displacement of interventricular septum in
embryogenesis at 4-5 weeks of intrauterine development is as-
sociated with the occurrence of atresia of the left atrioventricular
orifice and aortic valve and the appearance of a slit-like shape
and hypoplasia of LV wall in the HLHS. The displacement of
only the conotruncus septum leads to the appearance of a slit-
like shape of cavity and hypertrophy of LV wall in the HLHS. The
pathomorphological types with endocardial fibroelastosis in the
HLHS depends on the stage of embryogenesis of myocardium at
which fibroelastosis appears: before the myocardial compaction (up
to 4th week of gestation) — the lacunar shape of LV cavity with thin
compact layer of myocardium; during the compaction of myocar-
dium (5-6th week of gestation) — the lacunar-cylindrical shape of
LV cavity and after compaction (after 7-8th week of fetal develop-
ment) — a cylindrical shape of LV cavity.

Keywords: hypoplastic left heart syndrome, pathomorpho-
logical types of the left ventricle, morphogenesis.

PE3IOME

CHUH/IPOM JIEBOCTOPOHHEM 'MIIOIJIA3AA CEPI-
OA: MOP®OTI'EHE3 TATOMOP®OJIOI'MYECKUX TH-
OB JIEBOT'O KEJYIOYKA

Casuyk T.B.

Hayuonanvrhwiii meouyunckuil ynugepcumem um. A.A. boecomons-
ya, kagheopa namonoeuueckoi anamomuu Ne2, Kues, Yxkpauna

Llemnsro mcceIoBaHMs SIBUIIOCH M3yUeHIE MOP(OreHe3a JIeBOro
JKENyAoUKa TIPU CHHIPOME JICBOCTOPOHHEH THITOIUIA3HU Cepala
(CJIT'C). B pesynbrare pasnuumii B CTPOCHUU CTEHKH, B (popme
TOJIOCTH, HAMYMS WM OTCYTCTBUs (puOposracTo3a 3HAOKapra
BBIZICTICHB! ITSITh THIIOB THIOIIIA3UPOBAHHBIX JIEBBIX JKEITyIOUKOB:
C IIETEeBUIHON (OPMOH TOJOCTH W THUIOIUIA3Uel CTEHKH, C IIe-
JIEBUTHOW (hOPMOW TONIOCTH M TUIEPTPOPHEH CTEHKU M THITBI C
(hubposTacTO30M SHAOKApAA (C IIMHAPHIECKON (GopMoit momo-
CTH, C JaKyHApHBIMH TIOJOCTAMH U JIaKyHAPHO-IMITHHAPUIECKON
MOJIOCTBIO  JIEBOTO JKENMyZO4Ka). AHamM3 MOP(HOMETPHIESCKIX
JIAHHBIX TAaTOMOP(OIOTNUECKUX THIIOB JIEBOTO JKEMyHOYKa IpH
CJII'C mo3BONMIT YCTAaHOBUTH BO3MOYXKHBIE ITYyTH UX MOpQOreHe3a.
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CMeleHne MeXOKeIIyJO4YKOBOH MeperopoaKu BiIeBo Ha 4-5 Hezerne
BHYTPHYTPOOHOTO Pa3BUTHsI MPUBOAUT K BO3HUKHOBEHHUIO aTpe-
3UH JIEBOTO MPEJICEPIHO-KEITYIOUKOBOTO OTBEPCTHS U a0PTAIILHO-
o KJaraHa ¥ BO3HMKHOBEHHIO TMIIOILIA3UH JIGBOTO HKEITyI0UKa C
IICNICBUIHOM (HOPMOIA TIOJIOCTH U THIOIUIa3uel creHkn. Cmerre-
HHE TOJIBKO IEPETOPOAKH KOHOprHKyCa TNPUBOIUT K ITOABJICHUIO
TUIOITa3MPOBAHHOIO JICBOTO KEITy/I0UKa C IIEeBUIHON GopMOii
MOJIOCTH ¥ TUTepTpodueii crerku. [Taromoponorndeckuii THII ¢
¢ubposactozom sHaoKapaa npu CJII'C 3aBuCHT OT CTaauM M-
OPUOHAIILHOTO Pa3BUTHsI MUOKAp/a, Ha KOTOPOW MOSIBILSIETCS (-
OpoaracTo3: 10 yIUIOTHEHUsS MHOKapza (10 4 HeIen recTaiyi)
- l"I/Il'IOI'IJ'Ia?;I/IpOBaHHbIﬁ HeBbIﬁ KEITYAOUYEK C MHOXECTBCHHBIMU
HaKyHaprIMH IMOJIOCTAMH M TOHKHMM KOMIIAKTHBIM CJIOEM MHO-
KapJia; BO BpeMsl YIUIOTHEHUSI MUoKap/a (5-6 Helesb recraium) -
JIEBBIH JKEITy0UEK C JIaKyHapHBIMU IOJOCTSIMH B BEPXYLLIEUHOH U
CpeHEel JacTsIX JICBOTO XKEITyA0uKa U LHIHHIPHIECKOH OJIIOCTBIO
B €I'0 OCHOBaHMH, U IOCJE YIUIOTHEHUs (Hocie 7-8 Helenb BHY-
TPUYTPOOHOTO PA3BUTHSL) — JIEBBIH KETYI0UEK C LIMIMHAPUIECKON
(hopMoii ooCTH.
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TTOKA3ATEJIA KAPTAOTEMOJIWHAMUKA HAPYIIEHUW PUTMA V JIMIT TOKUJIOTO BO3PACTA
C XPOHUYECKOM CEPIEYHOMW HEJJOCTATOYHOCTBIO

Baiinypun C.A., bBasnosa /I.b., Bekenosa ®.K., TkaueB B.A., AxmeT:kanoBa I1I.K.

HAO «Meouyunckuii ynusepcumem Acmana, Kazaxcmany

3a mocnenHue ToAbl OONE3HH CUCTEMBI KPOBOOOpAIICHHS
(BCK) B PecniyOnuke KazaxcTan HMEHOT TCH/ICHIIMIO K HEYKIIOH-
HOMy pocty. [lo manHBIM cTaTrcTHKH 3a0oneBaemocth BCK
noBeicuiack ¢ 2273,1 no 2463 na 100 teic. Hacenenus. Cpeau
3a00JIeBaHUI CEP/IeYHO-COCYIUCTON CHCTEMBI Yallle BBISBIISETCS
SCCeHIMalIbHAsL apTepuaibHas runeprensus (DAl u umemude-
ckast 60s1e3Hb cepaiia (MBC), mpuBozsiiue K XpOHHUYECKOM cepey-
Hoit Heocrarouroctr (XCH) [9]. Tak, passutue XCH ormeuaercst
y 4/5 6ombubIX ¢ DAL 'y 2/3 Gonbabix UBC [2].

[lo nmannbiM Amepukanckoit Accoumanuu Cepana, XCH
Ha3BaHa OCHOBHOI NPUYMHOM CMEPTH OOJIBHBIX C CEpPAEYHO-
cocymuctbiMu 3abosneBanusivu (CC3) m pacieHHBaeTcst Kak
snugemus [23]. Pacnpocrpanennocts XCH yBenuuuBaeTcs c
BO3pacTOM OCOOEHHO cpeau Il cTapiie 60 JieT B CBS3U C Ha-
JIYHEEM OO0JIBIIOrO KOJIMUeCcTBa (haKTOPOB PHCKA M COITY TCTBYIO-
el MaToJIOTHK Y JIMI MOXKUIoro Bo3pacra [4,6,711]. Ilo nan-

© GMN

HbIM psijia uccienoBanuii yacrora XCH cocrasnser 11,7% c
BapradeIbHOCTBIO B Pa3HBIX PErMOHaX B mpejenax ot 7 1o 17%
[14,15]. Bmecte ¢ Tem, BceoOlee cTapeHHe HaceICHHs Ha I1j1a-
HeTe W yBennueHue yactotsl ciyyaeB XCH B 9To# Bo3pacTHOI
IpyIIie HaceJeHus TpeOyIOT onTuMaibHoro pemenns [11,13].
Hapymenus purma cepaua (HPC) sBnsrores ogHoi u3 ak-
TYaJIbHBIX NPOOJIeM COBPEMEHHOH Kapauojoruu. PasnnyuHble
acrniektel HPC — kimuHMYeckue, 3eKTpo(U3noIoruyeckue,
MOJICKYJSIDHO-TEHETHIEeCKUE,  J1abopaTopHO-MMMYHOJIOTHYE-
CKHe, TOPMOHAIILHO-MeTa00INYeCKHe, HMHTEHCHBHO M3y4aloTCsl
BO Bcex cTpaHax mupa [21,25,27]. B Hacrosiee Bpems J10Ka-
3aH poct pacnpocrpanenHoctd HPC, HeratuBHOe MX BIIUSIHUE
Ha teueHune BC, DAT, unbapkra Muokapaa. ApuTMUHU cepiia
CUMTAIOTCS] HE3aBUCHMBIM IIPEMKTOPOM CEep/ICYHON HemocTa-
TOYHOCTH, Pa3JIMYHBIX TPOMOOIMOOIMYECKUX OCIOKHEHHH |
BHE3arHou cepaeunoit cmeptu [8,10,24,26]. 3a nocnennue 30
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JIET OTMEYEH PE3KHil POCT 3a00JIeBAEMOCTH, OCOOEHHO B IKO-
HOMMYECKH pa3BUTHIX cTpaHax. [lo mporHozam BO3 B 2025 .
pacnpocTpaHeHHOCTh APUTMUI cep/ilia U 00paIaeMocThb 3a He-
OTJIOXKHO MTOMOIIIBIO, MPEKIE BCETO U3-3a GUOPHILIAIINY TIPE/I-
cepauii, mobicuTcs B 4 pasa [12,28].

W3BecTHO, YTO OQHON M3 KpyHNHEHIIUX MPOUCLIECTBUN Ha
IUTaHeTe SIBJISIETCS aBapus Ha UepHOOBUIBCKOM aTOMHOM 2J1eK-
tpoctaniun (HYADC), koTopasi nmpuHeciIa MHOTOYUCICHHBIE
KaK 3KOJIOTMYecKHe, TaK U JIofckue norepu. CrenuanucTsl
BCETr0 MHUpa MO CeH JeHb YCTPAHSIOT MOCJEACTBUS dTOH ca-
MOH KPYIHOH TeXHOreHHOH KatacTpodsl. B nukBumanuu mo-
caenctBuii aBapun Ha YADC ydactBoBaio B 1986-89 rr. 31
743 kazaxcraHueB. [1o JaHHBIM €XKETOAHOW CTATUCTHUKH, U3
HuX xuBbl 4500 uenosek, uto cocrapuser 14% [1].

W3BecTHO, UTO HMOHU3HpYIOIEE M3JIyYCHHE BIIMAET Ha
BCE OpraHbl U CHCTEMBbl OPraHU3Ma, BKJIIOYas CUCTEMY Kpo-
BooOpaieHus. J[aHHbIE JTUTEpaTyphl, KacaloIIUEecss aBapuH
Ha YADC yka3blBalOT, YTO MHOT'ME YYaCTHUKH JIMKBUIALNH
MOCJIEACTBUN aBapuM MOTHOIN OT OCTPOH JIyueBOit 00JIe3HH,
OJIHAKO JECSATKU ThICSY JIMKBUAATOPOB IOJBEprajauch o0Iy-
yeHuto B no3ax 110-130 m3B u nmorubanu B pa3Hble CPOKH,
IPEUMYIIECTBEHHO, OT CEpACYHO-COCYAMCTON MaTONOrHH
[20,22].

Jlannble o pucky BozHHKHOBeHUs1 CC3 y NMKBUATOPOB MO-
caenctuit aBapuu (JITTA) Ha HADC 10BOIBHO IPOTUBOPEUUBBI
[3,19,18]. UmeroTcst cBEeNCHUS, CBUACTEIILCTBYIOLIME O BEICOKOH
yactore XCH y JIITA na HADC B cpaBHEeHUU C APYTUMH KaTero-
pusimu Hacenenus [3,5,16,17].

Lenbto uccnenoBanus sSIBUIMCH U3YYEHUE U aHAJIN3 HEKOTO-
PBIX BICKTPOPU3UOIOTHUCCKUX TTOKA3aTeNICH MPU XPOHUYECKON

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

CepACUYHON HEJOCTaTOYHOCTHU Y JIMII IIOXKUJIOr0 BO3pacTa, yda-
CTBOBABILMX B JIMKBUAALMM NOCJIEIACTBUI aBapuu Ha YepHo-
OBLILCKOM aTOMHOM JICKTPOCTAHIIMU B OT/IAJICHHOM IIEPHOJIC.

Marepuan u Meroabl. C LENbl0 OLCHKH (yHKIHOHAIBHBIX
ocobennoctelt Teuennss XCH y aui moxusoro Bo3pacra B ycio-
BusX LIeHTpaIbHOrO KIMHMYECKOTO TOCIHUTANS Ul BETEPaHOB
Benukoii OrevectBeHHOM BolHbBI M MHBAJIMIOB B KapAHOJIOTH-
YEeCKOM OTJIeJICHUU 00cie0BaHo 50 MalueHToB MOXKHUIOro BO3-
pacra (65-74 5eT), y4acTBOBABIINX B JINKBUAALMH [TOCICICTBUN
aBapuu Ha YADC. [TockombKy y IMKBUIATOPOB HET CBEICHUI O
HOJIyYEeHHBIX J103aX paJHaluu, o0caeayeMble NalueHTbl ObLIH
YCIJIOBHO pa3ziejIeHbl Ha 4 IrpyIIbl B 3aBUCUMOCTH OT CPOKa IIpe-
ObIBaHMSI B IKOJOTHMUECKHM HeOmarompusTHOW 3oHe: | rpymma
arpenb-uioHb 1986 1. - 8 (16%) nmauuenTos; 11 moHb-1ekadpb
1986 1. -14 (28%); 111 1987-1989 rr. -17 (34%) u IV rpynmna 1990-
91 rr. -11 (22%) naumenToB. Bee marnueHThl HAXOAMIUCH Ha Oa-
3ucHOM Teparmu. [ M3ydeHus KapAHOTeMOAMHAMMKH y STOH
KaTeropuy OOJBHBIX HCIIONIH30BAHUBI CIEIYIOLIHE AEKTPODH3UO-
soruyeckue Metonisl ucenenoBanus: JKI, XonrepoBckoe MOHUTO-
puposanue KT, Cyrounoe monutopuposanue AJl, OxoKI.

[pu ananuse snexrpodusroorndeckux uccnenopanuii (QDPN)
ucrosp3oBansb! porpamMmmsel MSExcel u Statistica 8.0.

Pe3yabTarsl n 06cyxnenue. [Iposenenst DDV nanueHToB ¢
YUYETOM CPOKOB IPeObIBaHMS B 30HE JIMKBUIALMU MOCIIEICTBUIMA
aBapuu Ha YADC.

B Ttabnmiie 1 mokaszaHa BBICOKAas 4acTOTa BCTPEYAEMOCTH
runeprpoduu nesoro xenynouka (ITK) u Hapymenus: purma
cepaa. Cneayer OTMETUTh, 4YTO (GHOPHILLILMS MPEACepAnii
(PIT) vame Berpeuaercsa y nauueHtos I rpynmsl (p<0,001) u
II rpynmer (p<0,05). DxTonuyeckre pUTMbI OOHAPYKEHBI, IIpe-

Tabnuya 1. Jannvie OKI u XM DKy uccnedyemvix auy

Toxazareamn KT, XM KT no rpynnam I(;ﬁg:;lilrlllgoslfb;‘ 1986 1. I(L.?:igz.«aﬁpb) igs;[-)g; rrl: gsgl-)gil l;:
DK 100 % 100 % 88,2 % 72,7 %
GuOpUILIAIMSA IpEeAcepAnii 25+9%* 14+6%** 9+8% 0+6%
JKEITYJIOYKOBBIE SKCTPACUCTOIUHU 93+1% 73+3%*# 35+4% 36+6%
CUHYCOBasl TaXUKapAus 38+8%# 18+5% T+7% 0+9%
CHHYCOBast OpaJuKapans 27£7%* 254+9%* 14+6% 14+6%
AB Onoxkaznsr 1-2 cT. 27ET7%** 25+9% 14+6% 14+6%

npumeyarue: *- p<0,001- cpasuenue c Il epynnou; # - p<0,001- cpasuenue c IV epynnoui;

** - p<0,05- cpasuenue c Il epynnoii;

## - p<0,05 cpaenenue c IV epynnoii

Tabnuya 2. JJaunvie Ox0KI' y uccnedyemulx auy

Howaarean x0KT (peinaon) | 1956 . (monnexasps)| 198789 v 1989-51 1.
Koneunsrit nuactonudaeckuii pazmep (KJP) 4,94+0,5%*# 4,45+0,3## 4,45+0,16 | 4,08+0,09
Koneunstit cucrommyeckuii pazmep (KCP) 3,9540,5%*## 3,49+0,3## 3,29+0,15 | 3,03+0,13
Koneunsrit quactonmuaeckuit oobem (K10) 186,004+47*# 118,43+20 97,29+5.,5 | 92,64+7.2
Koneunsrii cucrommyeckuii 0osem (KCO) 83,0026 ## 57,79+14,7 40,18+2,4 | 35,55+2,8
VnapHslit 0obem (YO) 91,00£22**## 63,29+6,3 64,06£7,1 | 51,9148
Dpaxkius BeiOpoca (PB) 49,00+4,4 56,64+1,3 59,47+0,9 | 60,18+1,3
Wunexc maccsl Muokapza jeBoro xenynouka (MMMIDK) 127+13,5 126+10,8%* 114+3,3 115+5,5

npumeyanue. *- p<0,001- cpasnenue c Il epynnou; # - p<0,001- cpasnenue c 1V epynnoii;
** - p<0,05- cpasuenue c 11l epynnoii; ## - p<0,05 cpasnernue ¢ 1V epynnoii
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UMYyILIECTBeHHO, y nauuenTos I-II rpynn (p<0,05). Otmeuarorcs
TaK)Ke HapyIIEH!s IPOBOJUMOCTH UMITYJIbCA y BCEX MALEHTOB
(p<0,05). Cunapom cnabocTi CHHYCOBOTO y3Jia HaOIIOHANCs B
I u Il rpynnax (p<0,001). B III u IV rpynnax IJDK u apurmun
BBISIBJIEHBI ¢ MeHbIIEH yacToToi. HeoOXoaumMo OTMETUTE, YTO
BBILICTIPUBE/ICHHbIC N3MEHEHUS HAOMI0OAaIUCh Yy JINL, Y4acTBO-
BaBuux B JIITA B nepuoy ¢ anpesst o nexkadbps 1986 rona, T.e. B
HEepBBI TOAl TIOCIIE aBapUU.

W3yuenst nokazarenu DxoKI' y o0OcieyeMbIx JIHIL ¢ y4eTOM
BpPEMECHHU NPeObIBaHMS B 3KOJIOTHYECKU HEOIaronpusTHON 30HE.

Mo nanubiv DxoKI™ nuacronudeckast TUCQYHKIHS JICBOTO yKe-
JIO4Ka, A JMAarHOCTUKM KOTOPOH NPHUMEHSUIM HMMITYJIECHYIO
Jornruieporpaduio, BeTpeyasiack, MpeuMyIiecTBeHHo, y i [-11
IPYIII, YTO IOCTOBEPHO HOATBEPIKIAETCS N3MEHEHUEM COOTHOLIIE-
HMSL CKOPOCTH PAHHETO U MO3IHEr0 JUACTOIMYECKOrO HAIOJIHCHUS
JDK n Beicokumu nokasaressimu KJIP, KZIO u KCO B I-1I rpymnmax.
W3 tabmus! siBcTBYeT, yro IMMJDK npesbliaeT cBoro HOpMY BO
BCEX HCCIIEIYEMbIX IPYIIIIax, OJHAKO CaMble BHICOKUE I1OKA3aTEIIH
3adukcuposansl B I-1I rpymnmax, KoTopble NIpUHAMAIN y4acTHe B
JITTA na YADC B 1986 romy. Takum 00pa3oMm, BBISIBICHBI CTaTH-
CTUYECKHE 3HauUMMBbIe pa3anuus B nokasarensx OXOKI mexny I,
1T u 1L, IV rpynmamu.

Takum 00pa3zoM, 31EKTPOPHU3HOIOTHUSCKUE HCCIICIOBAHUS
BBISIBUJIN BBICOKYIO YaCTOTY BCTPEYaEMOCTH HapyLICHUH pUTMa
U CTAaTUCTUYECKHU I0CTOBEPHBIC Pa3IN4Ms B HEKOTOPBIX MOKa3a-
TeJIAX BO BCEX IPyNIax MalueHToB noxmunoro Bo3pacrta ¢ XCH,
YUYacTBYIOLIMX B JIMKBUAALMU TOCiIeACTBUH aBapun Ha YADC.
CraTUCTHYECKH 3HAUUMBIMM OKa3aiuch mokazarenud B 1 u II
IpyIIax, HaXOIUBILUXCS B HEOIArONPUATHON 30HE C anpes 1o
nekabps 1986 roxa.

Tem He MeHee, HEOOXOAMMO YYHTHIBATh, YTO B OTAAJICHHOM
nepuoze nocie aBapur Ha YADC y sui nmokuiioro Bospacra,
Y4acTBOBABILIMX B JMKBHIALUHU HOCIEACTBUI aBapuu UMEIOTCS
BO3pPAcTHbIC U3MEHEHHUS, a TAKXKE Pyrue HEraTHUBHbIC BIUSHU
OKpPYKaIOILEH cpesibl.
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SUMMARY

INDICATORS OF CARDIOHEMODYNAMICS OF
RHYTHM DISTURBANCES IN ELDERLY PEOPLE
WITH CHRONIC HEART FAILURE

Baidurin S., Blyalova D., Bekenova F., Tkachev V.,
Akhmetzhanova Sh.

Medical University Astana, Kazakhstan

The aim of our study was to study and analyze the electro-
physiological indicators of rhythm disturbances in heart failure
in elderly people who participated in the elimination of the con-
sequences of the Chernobyl accident in the distant period.

In order to assess the functional features, 50 elderly patients
(65-74 years old) who participated in the liquidation of the con-
sequences of the Chernobyl accident were examined. Patients
were divided into 4 groups depending on the length of stay in an
environmentally disadvantaged zone: group 1 (April-June 1986)
- 8 (16%) people; 2 (June-December 1986) -14 (28%); 3 (1987-
1989) -17 (34%) and group 4 (1990-91gg) -11 (22%) people. All
patients were on basic therapy. To study cardiogemodynamics
in this category of patients, the following electrophysiological
research methods were performed: ECG, XM ECG, SMAD,
EchoCG. When analyzing electrophysiological studies, the MS-
Excel and Statistica programs were used.

The examined patients showed a high incidence of left ven-
tricular hypertrophy and cardiac arrhythmias. So in the Ist and
2nd groups, atrial fibrillation, sinus tachy and bradycardia, AV
blockade of 1-2 degrees were reliably detected. In groups 3 and
4, left ventricular hypertrophy and arrhythmias were detected
with a lower frequency. It should be noted that these changes
were observed in individuals participating in the LPA from April
to December 1986, i.c. in the first year after the accident.

According to echocardiography, diastolic dysfunction of the
left ventricle was found mainly in individuals of 1-2 groups.
High high indices of KDR, BWW and KSO in 1-2 groups are
noted. LVMI exceeds its norm in all studied groups.

Thus, statistically significant differences of some indicators
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are revealed with electrophysiological research methods in all
groups of elderly patients with heart failure participating in the
liquidation of the Chernobyl accident, as well as the high inci-
dence of rhythm disturbances in patients with Chernobyl nuclear
power plants.

Keywords: chronic heart failure, cardiac arrhythmias, old
age, liquidators of the consequences of the Chernobyl accident.

PE3IOME

INIOKA3ATEJIU KAPIUOI'EMOJUHAMUKU HAPY-
INEHUA PUTMA V JUI HOXUJIOI'O BO3PACTA C
XPOHUYECKOM CEPIEYHON HEJIOCTATOYHO-
CTbIO

Baiinypun C.A., basnosa /I.b., Bekenosa ®@.K.,
TkaueB B.A., Axmet:xanosa LK.

HAO «Meouyunckuii ynueepcumem Acmana, Kazaxcmany

Llenbio MccaenoBaHMs SBUJICS aHAIU3 DICKTPO(U3HOIOTHU-
YeCKUX IIOKa3aTejaed HapylleHUH pUTMa INPH XPOHHUUYECKOM
CepACUYHON HEJOCTaTOYHOCTHU Y JIMII IIOXKUJIOr0 BO3pacTa, yda-
CTBOBABILMX B JIMKBUJIALUM TOCIEICTBHI aBapuu Ha YepHo-
OBLIBCKOM aTOMHOM JICKTPOCTAHIIMU B OT/IAJICHHOM IIEpPHOJIC.

C 1espio OLEHKH (YHKIMOHAIBHBIX 0COOSHHOCTEH obcie-
JnoBaHO 50 MalMeHTOB MOXKWIOro Bo3pacta (65-74 net), yda-
CTBOBABILKX B JIMKBUJIALUK TOCIESICTBUI aBapuu Ha YepHo-
ObuIbCKOI aToMHO#T anekTpocTanimu (YADC). [TaumenTs 6611
paszereHsl Ha 4 TpyNbl B 3aBUCHMOCTH OT CpOKa peObIBaHHS
B DKOJIOTMYECKU HeOnaronpusaTHoM 30He: | rpymnma - anpeib-
utonb 1986 r. - 8 (16%) maruentos; II - uronp-nexkadps 1986
r. - 14 (28%); III - 1987-1989 rr. - 17 (34%) u IV rpynna -
1990-91 rr. - 11 (22%) naumenToB. Bee nanueHThl HAXOMINCH
Ha OasucHOM Tepamuu. g n3ydyeHHs KapAMOTeMOIUHAMHUKH
y 9TOH Kareropuu OOJbHBIX IPOBEICHBI CICAYIOLIME IEKTPO-
¢usnonornueckue Metos! uccnenoBanusi: DKI, XonrepoBckoe
monutopuposanue OKI, Cyrounoe MonuTopupoBanue All,
Ox0KI. O6paboTka NOIYUIEHHBIX JaHHBIX MPOBEICHA C HCIIOIb-
3oBanueM nporpamMmmbl MSExcel u Statistica 8.0.

VY oO6cneayeMbix TNalUEHTOB BBUIIBJICHA BBICOKAas 4YacTOTa
BCTPEYAEMOCTH THIIEPTPOPHHU JICBOTO HKENy/0uKa M Hapylie-
Hust putMa cepaua. Tak B I u Il rpynmnax 10cToBepHO BBISBIICHBI
GuOpWILILMS IpeICepAuii, CHHYCOBBIE TaXU- U OpaauKapany,
AB o6nokanst I- II crenenn. B III u IV rpynmax runeprpodus
JICBOTO HKEJTY/I0YKA U APUTMHH BBISIBIICHBI C MEHBILICH YaCTOTOM.
Heo0XoauM0 OTMETHUTD, YTO JaHHbLIE U3MEHEHMS HAOIIONAINCH
y JIMIL, Y4aCTBOBABIIMX B JIMKBHUIALMU MOCJICACTBUI aBapuu B
Hepuoz ¢ anpes 1o aexadpb 1986 r., T.e. B mepBblIii rox nocie
aBapuH.

ITo nanubiM DxoKI' anacromuueckass AUCQHYHKIMS JICBOTO
JKeJTyJI0uKa BCTpeyajach npeuMyinecTsenHo y i [-II rpynm:
OTMEYArOTCs BEICOKHE IT0KA3aTeI KOHEYHOTO JUACTOINYECKOrO
pa3Mepa, KOHEUHOI'0 AUACTOJIMYECKOro 00beMa, KOHEYHOIO CU-
CTOJIMYECKOro o0bema. MHieke Macchl MHOKap/ia JeBOro XKey-
JIOYKa MPEBBILIAET CBOIO HOPMY BO BCEX UCCIICYyEMbIX IPyIIax.

Takum 00pa3zoM, 371eKTPOPHU3HOIOTHUSCKUE HCCIICTOBAHUS
BBISIBUJIM BBICOKYIO YacTOTY BCTPEYaEeMOCTH HapyLICHHH PUT-
Ma U CTaTHCTUYECKH JJOCTOBEPHBIC PA3JIMUMsl B HEKOTOPBIX I10-
Ka3aTelsxX BO BCEX IpyIIax MalMeHTOB IOKUIOrO BO3pacTa C
XPOHUUECKOH CepAeuHON HEAOCTATOUHOCThIO, YUACTBYIOILUX B
JIMKBUJAIMK TIociieicTBUi aBapuu Ha YADC.
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BJIUSTHUE APUTMHUI HA TEYEHUE U UCXOJI BEPEMEHHOCTH
VY )KEHIIUH BE3 CTPYKTYPHOM ITATOJIOT MU CEPILIA

ICmaryioBa A.K., ?A6apaxmanoB A.C., 'AiinadexoBa B.A., “bakbIT:kaHYJbI A., 'Ompasnna E.T.

'HAO «Meouyunckuii ynusepcumem Acmanay, kageopa enympennux 6onesneii Ne2,; A0 «Hayuonanbuviti Hayyunbviii
Kapouoxupypeudeckuil yenmpy, omoeienue unmepsenyuonnou apummonocuu, Hyp-Cynman, Kazaxcman

Hapymenus putma cepiua U NpoBOAUMOCTH BCTPEUYAIOTCS Y
JKEHII[H BO BpeMsi OepeMeHHOCTH. YacToTa pa3BUTHS apUTMUM
cpeau OepeMEeHHBIX 3a JBeHa JIaTUIICTHIH epHOJ yBEININIach
Ha 58% (p<0.001) [13] u cocraBuna 68 ciyuaes Ha 100 000
rocrimtanu3anuii. Hanudane apurvny y 6epeMeHHOH JKeHIUHEI
XapaKTepU3yeTCsl yBEJIMUCHUEM YacTOThl OCIOKHEHHOTO Tede-
HUS rectanud, U ponoB (36.5%) M MOBBINIEHHEM PUCKa CMEpPT-
HocTH (5.9%) B cpaBHEHHH ¢ 001IeH )KeHCKo momyrsiimed [13].
JIroGasi HOpPMaIBHO TIpOTEKaroliasi OepeMEHHOCTh XapaKTepu-
3yercs (PM3HOJIOTHUECKHMH U CTPYKTYPHBIMH U3MEHEHHSIMH B
OpraHu3Me KEHIIMHBI, YTO CIIOCOOCTBYET KaK BOSHHKHOBEHHIO
apUTMHUH, TaK U IPOrpPEeCCUPOBAHUIO UMEIOLIUXCS HapyLICHUH
putma cepana [10]. Tak, yBenmuenne o6bemMa IUPKYIUPYIOIESH
kpoBu Ha 30-45%, MOBBILIEHUE PACTSHKEHHUS MUOKAp/a BCIE/-
CTBHME T'MIICPBOJIEMUU U YYBCTBUTEJIHOCTH MUOKapaa K ajape-
HEpPruueckuM CTHMYJIaM, H3MEHEHHE TOPMOHAIILHOTO (hOHA BO
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BpeMsi OEpeMEHHOCTH IPOSBIISIET MPOAPUTMOTEHHBIH d(dexT
[2,8]. Hanmure cTpykTypHBIX 3a00I€BaHHIA Cep/ilia YBETHUNBA-
€T PUCK PAa3BUTHS ApUTMUH BO Bpemst OepemenHocTH (9,3%) [9].
Teuenne GepeMEeHHOCTH U POIOB HA ()OHE N3BECTHBIX CTPYKTYP-
HBIX 3a00JIeBaHMI CepJla y KEHIMHBI SBISETCS JOCTATOYHO
XOpOIIIO M3YYEHHON TEeMOW M XapaKTepU3yeTCsl BBICOKUM PH-
CKOM Da3BUTHSI OCIOKHEHUH y OepeMeHHOH xeHIuHbI (16%)
B noponoBoM (73%), Bo BpeMs ponioB (4%) u B MOCIEPOIOBOM
nepuonax (32%) [12]. Tak, mOBBIIIAETCS YUCIO CIYYacB TPOM-
605MO0IMYIECKIX OCIOXKHEHUI B CPaBHEHUH C OOIIEH MOMmyJIs-
et (1:50 u 1:1000-2000), BBICOK PUCK pa3BHTHS KJIAMIICHH,
KPOBOTEUEHHUH TPH pojax, MaTepHHCKON cMepTHOCTH. YTo Ka-
caeTcsl aKyIIepCKUX M HEOHATAJBbHBIX OCIOXKHEHUH, HaOmona-
I0TCs1 BBIKHIBIIIIH, TIPEXKIEBPEMEHHBIE POJIbI, HU3KHIT BeC HOBO-
POKICHHBIX, pa3BUTHE Manb(opmaruii [5,6,12]. Pesynbrarsr
MOOOHBIX HCCIICIOBAHUH ITTO3BOJIMIIM CHOPMUPOBATH IPEIH-
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KTOPbI HEOJAroNpUsATHBIX COOBITHH Yy JKEHIIMH ¢ 3a00JieBaHU-
SIMH Cep/ilia BO BpeMsi OEpeMEHHOCTH U POJIOB, BKIIIOUAIOIINMHU
SITh 00X (aKTOpOB (HPEabIAyIINEe KapaUaibHble COOBITHS
WIH apUTMHHU, HU3KUH (YHKIMOHAJBHBIN Kiacc WM LIHAHO3,
BBICOKHI PHCK KJIAITAaHHOM MaTOJOrUK/00CTPYKIUH BBIBOIHOIO
TPAaKTa JIEBOTO KENyI04Ka, CUCTeMHAst AUCQYHKIHS HKEeIy104-
KOB, OTCYTCTBHE IPE/bIIYIINX KapAUaIbHBIX BMEUIATEIbCTB) U
4eThIpe Creln(HUUSCKUX MPEANKTOpa (MEXaHHYESCKUE KIIallaHbl,
BBICOKHI PUCK MOPAKSHUsI AOPThI, JIETOYHAsl TUIIEPTEH3MsI, 3a-
GoJieBaHMsI KOPOHAPHBIX apTEPHil), a TaKKe OAUH (PaKTop OKaza-
HHSI MEJJMLIHCKOW MOMOIIH (MO3AHUH y4eT Mo OepeMEHHOCTH)
[12].

Jlanubie 06 0COOCHHOCTSIX TEUCHHSI aPUTMUI y JKSHIIUH 0e3
CTPYKTYPHBIX 3a00JIeBaHHUH cep/lla HEMHOTOYHCIICHHBI H, B OC-
HOBHOM, ITPE/ICTABJICHbI ONMUCAHUEM CEPUH KIMHUYECKUX CIy-
gaes [1,11]. OnpeneneHre TaKTUKKA BEICHUS OCPEMEHHOCTH U
JIeYCHHs] ADUTMUH y )KEHILMH BO BPEMs TeCTAllMU XapaKTepu3y-
€TCs1 OIIPeIe/ICHHBIMHU TPYAHOCTSIMH, CBSI3AHHBIMU C OTPaHUYEH-
HBIM KOJHMYECTBOM JIAHHBIX OTHOCHTENBHO d(P(EKTHBHOCTH M
0€30MacHOCTH MMPUMEHEHHUS JICKAPCTBEHHBIX CPEJICTB B JaHHOM
koropre mnanuentoB [3,15]. IlpuMeHeHre HMHTEPBEHLMOHHBIX
METOJIOB JICYCHHs] apuUTMUIl y OSpeMEHHBIX JKCHIIUH OrpaHu-
YEHO OTPHLATEIBHBIM d(PPEKTOM HOHU3UPYIOLIETO O0JIyYeHHs
Ha OpraHu3M MaTepy U IUIOfA, OJHAKO, C pa3paboTKON cHCcTeM
JNEKTPOAHATOMUYECKOTO TPEXMEPHOIO KapTHPOBAaHMs Cepaia
HOSIBUJIACh BO3MOXKHOCTB BBITIOJIHEHUsI ONEPATHBHOIO JICYCHHS
0e3 npuMeHeHUs (ITF0OOPOCKONYECKOro KOHTPOst [4,7].

Takum o0Opa3zom, H3ydeHHe ocoOeHHOCTeH MaHudecTanuy,
JIMarHOCTHKU M JICYCHHs Pa3jIMuHbIX HApYIICHUI pUTMa cepi-
112 ¥ TIPOBOIMMOCTH Y OEpEMEHHBIX JKEHILMH 0e3 CTPYKTYpPHOM
HaTOJIOTMH Cep/ilia UMEET BHICOKYIO 3HAUMMOCTb JJIs ONTUMH3a-
[[M TAKTUKU BEJCHUS TAHHBIX MAIIMCHTOB BO BPEMs T€CTAIINH.

enb uccnenoBanus - U3y4nTh OCOOCHHOCTH BIMSHHUS Pas-
JIMYHBIX BUJOB aPUTMUI Ha TEUCHHE U UCXO/IbI OEPEMEHHOCTH Y
JKEHIIMH 0e3 CTPYKTYPHOM MaTOJIOTHH CepLa.

MarepuaJj u MeToabl. [IpoBe/ieHO OTHOLIEHTPOBOE POCTICK-
TUBHOE UCCIIEI0OBaHUE 72 OEpPEeMEHHBIX KEHIIUH C pa3InYHbIMU
BUJIAMU HapYIICHUI CEpAeYHOro puT™Ma M IPOBOAMMOCTH, Ha-
XOZMBILUXCS 11071 HAONIONCHUEM U JICUCHHEM Bpada KapHojo-

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

ra B iepuoz ¢ siuaps 2015 r. mo nexadps 2018 r. Kpurepusmu
BKJIFOYCHHA SABHJIMCH. yCTaHOBﬂeHHblﬁ JIMardo3 apuTMuu, 1noa-
MHCaHHOE MH(POPMHUPOBAHHOE COIVIACHE MALIMEHTKU Ha y4acTHe
B HCCJICIOBAHUU. KpI/ITepl/Il/I UCKJIFOUCHUS: HAJIMYUE CTPYKTYpP-
HOH NaToJIOruu cepaua y OepeMeHHOH keHIMHbL. [lanHoe uc-
CJICZIOBAaHHUE IIPOBEJCHO B COOTBETCTBUM C XEJIbCUHCKOHN JIeKIIa-
panueit u ogodpeno JIokanbHBIM DTHUCCKUM KOMUTETOM. Bee
OepeMEeHHBIE JKCHIIUHBI 00CIIeI0BaHbI: POBOAMIICS OOIICKIIH-
HUYeckuil ocmotp. [IpoBeneH oOumii aHaaM3 KPOBH U MOYH,
OIIpe/IeIISUT YPOBEHb AJIEKTPOIUTOB U TOPMOHOB LIMTOBH/HOM
JKeJIe3bl, BBINOJHEeHbI dyekTpokapauorpadus (OKI), monuTo-
pupoBanue IKI" o Xonrepy, sxokapauorpadus, yibTpa3ByKo-
BO€ HCCIIEJI0BAHME TJI0/A.

nepeMeHHbIMH JUIA aHaJIu3a OBLIM OCHOBHBIEC KJIHMHHYE-
CKME IapaMeTpbl MallMeHTOK (BO3pacT, CPOK I'eCTalluM, aKy-
[IEPCKHE JaHHbIE), BUJ apUTMHH, COIMYTCTBYIOIINE 3a0oJe-
BaHM. Hpu aHaJIu3¢ HCXO0OA0B GGPGMCHHOCTH Y4UTHIBAJIU
IPOAOJKUTEIBHOCTh OEPEMEHHOCTH, BUI POLOpPA3pELICHHUS,
POCT U Bec IJI0AA, OLICHKY HOBOPOXKICHHOIO IO IIKajie Am-
rap, HaJIM4ue OCIOKHEHUH.

Craructryeckas o0paboTKa MPOBOAMIIACH C [TOMOIIBIO Ia-
Keta npukiaaaHeix nporpamm IBM SPSS Statistics Bepcust 20.0
(IBM, USA). KonuuecTBeHHbIE NEPEMEHHBIEC IPEACTAaBICHbI
Menuanoii (Me) u kBantuismu (Q,;Q. ), KaUeCTBEHHBIE TIEPE-
MEHHBIC — aOCONOTHBIMU YnciIaMu 1 nossaMu (%). [l cpas-
HHUTENHHOMN OLICHKHU CPECAHUX 3HAYECHU N INPUMEHAJICA KPUTE-
puii Manna-YutHu. [ onpeneneHus: HaIU4YKs CBA3U MEXIY
KaueCTBEHHBIMH IEPEMEHHBIMU NPUMEHSUICS KpUTEpuid ¥2 u
kputepuii @umepa. s cpaBHeHust Tpex u Gojee BBIOOPOK
npumersica kputepuit Kpacken-Yosuiuca. 3a ypoBeHb craTu-
CTUYECKON 3HAYMMOCTH PA3IM4Mi MoKa3aresell npuHUManach
BesunHa paBHas p<0,05.

Pesynbrarnl 1 o6cy:kaenne. OOmiee KOJIM4eCTBO HaOIo-
JIEHUH COCTaBWIO 72 cilydasl pasiuyuHBIX BUJIOB apUTMHUH y
OepeMeHHBIX JKEHIIMH B Bo3pacte oT 18 1o 39 ner. Menuana
BO3pacTa NallMeHTOK cocTaBuia 28 et (25;32), cpok recrauuu
Ha MOMEHT BKJIIOUEHUs B uccienoBanue - 23,5 (17,25; 28,75)
Hezesnb. OCHOBHbIC KJIMHHYECKUE XapaKTePUCTUKH MAlUEHTOK
npeacTasiieHb! B Tabnmuue 1.

Tabnuya 1. Kiunuueckas xapakxmepucmuxka nayueHmox

KosnyecTBO mauueHToK (n) 72
Bospacr (1ret), Me (Q1;Q3) 29 (25;32)
ITepBoGepemenHsle, n (%) 22 (31)
TloBTOpHOOEpEeMennbIe, n (%): 50 (69)
Bropas 6epemeHHOCTS, n (%) 18 (25)
Tpetbs OepemeHHOCTB, 1 (%) 13 (18)
YetBepTas 6epeMeHHOCTh U Oomnbire, n (%) 19 (26)
Hanmame comyterBytonmx 3abonesannii, n (%) 47 (65)
AprepuanbHas runeprensus, n (%) 4(6)
Osxupenue, n (%) 2(3)
Hapymenue ToepaHTHOCTH K ITIoKo3e, n (%) 2(3)
Amnemus, n (%) 39 (54)
BriepBrie Bo3HUKIIAs apuTMuS BO BpeMst bepeMeHHOCTH, 1 (%) 40 (56)
Manudecranyst CAMITOMOB apUTMHUH BO BpeMst OEpEMEHHOCTH:
B I tpumectpe, n (%) 18 (25)
Bo Il rpumectpe, n (%) 50 (69)
B III rpumectpe, n (%) 4 (6)
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CortacHo [NOJIYUYCHHBIM JIaHHBIM, CpE€AU UCCICAOBAHHBIX
OepeMEHHBIX JKSHIMH C HAPYLUICHUSIMU PUTMa cep/ia, 00ib-
IIMHCTBO OBUIO MOBTOpHOOEpeMeHHBIX (69%). OHu uMenn
pasiauyHble CONMYTCTBYIOIINE 3aboneBanus (65%), cpenu HUX
HanboJiee 4acTo BCTpeyanach aHeMus Jjerkoit (n=36, 50%)
u cpenneit (n=3, 4%) crenenu. Bo Bcex ciyuasx 3HaYeHUE
HoKasareseil dJIeKTPOJUTHOTO oOMeHa ObLIO B mHpeaenax
HOPMBI, B TPEX KIIMHUYECKUX CIydasX OTMEUYAJI0Ch OTKJIOHE-
HHUE B IIOKA3aTCIIAX YPOBHS 'OPMOHOB LL[HTOBMZ[HOﬁ JKCJIC3hI,
oOHapy)KeHbI aHTUTeNa K TUporepokcuaasze: 46,23 1U/mL,
48,51U/mL, 130,7 IU/mL, He uMeBIIEM CTATUCTUYECKHU 3HA-
YUMOH CBS3M C BOSHUKHOBEHHEM aputMuuii (p>0,05).

Hapymenus putma cepaua B 56% ciyyaeB BIepBble BO3-
HUKJIM BO BpeMs JJaHHOH OepeMeHHOCTH. AHalu3 0COOCHHO-
creit MaHudecTauy apuTMUil BO BpeMsi 0epeMEHHOCTH BbIs-
BHJI, YTO HanboJIee YaCTO CUMIITOMBI ITOSIBIISIFOTCSI BO BTOpOM
TpuMmecTpe recrauuu - Ha 16 (13;21) nenene. OcobeHHocTH
MaHH(decTaly apUTMUHE BO BpeMsi OEPEeMEHHOCTH, 110 BCEi
BEPOATHOCTH, CICAYET 00BSICHATH FeMO)lPIHaMM‘lCCKOﬁ ajzar-
Tanuel oprannsma skeHuHbl. CornacHo nqaHHbIM Mahendru
A.A. et al. [8], Hanbonbliee yBenudeHne o0beMa CepAeUHO-
ro BeiOpoca HaOmronaercst Ha 16 Hezerne recranuu; B 0030pe
JINTEPATYPhl IO U3yUCHHUIO TeueHus: 6epemMennoctu Koichiro
Niwa [9] oTMeyaeT MakCHMallbHOC 3HAYCHHE JAHHOTO TIO-
kazatens Ha 20-24 Hezene recralyH, 4To OOYCIaBIMBAET
HanOOJIBIINIT TPOAPUTMOTEHHBIH 3()(HEKT UMEHHO BO BTOPOM
TpUMecTpe OEpEeMEHHOCTH.

ITo pesynpraram DKI' u monuropuposanus OKI' mo Xoi-
TEPY Yy UCCICAOBAHHBIX 6epeMCHHbIX JKCHIIWH YCTAHOBJICHBI
clenyIoUye BUAbl HApYIIEHUI pUTMa cep/ia U NpoBOAMMO-
CTHU: HaJKeJyqouKoBas Taxukapaus (n=32, 44%), skctpacu-
cronust (n=29, 40%), xenynoukoBasi Taxukapaus (n=4, 6%),
opanukapaus (n=7, 10%). B rpynmy GepeMeHHBIX C HaKe-
JIYIOYKOBOH TaxWKapAued BOLILIM MAIUEHTKH C aTPUOBEH-
TPUKYJISPHOU y3710BOH pueHTpHU Taxukapauei (n=13, 18%),
cunapomom Bonbda — IMapkuncona — Yaiira (n=11, 15%),
npezacepaHoil raxukapaueit (n=8, 11%). B rpynne 6epemen-
HBIX JKEHIIUH C DKCTPACHCTOJIHMSIMHU HamOoJiee 4acTo BCTpe-
YaJUCh JKEIYJ0YKOBBIE IKTOIMUYECKHE Ouaru BO3OYXICHHS
(n=22, 30%), npeacepaHble IKCTPACUCTOJINU BbISBICHBI B 7
(10%) cnyuasx. bpaguapuTMuun mpencTaBieHbl aTpUO-BEH-
TpukynasipHoi 61oxanoif Il crenenu Bo Beex ciyuasx. Ilo pe-
3yJbTaTaM XOKapAuorpapuu HU y OJHOU U3 MCCIIeJOBaHHBIX
JKCHIIMH HE BBISIBICHA CTPYKTYpHAsl [IATOJIOTHUS CepALa.

Taxum 06pa3zoM, y OepeMEeHHBIX KEHIIUWH Hanboliee 4acto
BCTPEYAIHCh HA/DKEITYJOUYKOBAsk TAXUKAPHs U IKCTPACHCTO-
nus, 44% u 40%, coorBeTcTBeHHO. [losyueHHbIE B JaHHOM
UCCIIIOBAHNHU PE3yJbTaThl O BHAX apUTMUN y OepeMEHHbIX
COIVIACYIOTCSI C JIAHHBIMK 0030pa JIMTepaTypsl, BBITOIHEHHOTO
Wisniowska-Smiatek S et al., B KOTOpPOM yKa3bIBaCTCS LIHPO-
Kasi paclpoCTPaHEHHOCTh HaJUKEITyOUKOBBIX TaXuapuT™Muii (24
Ha 100000 rocnuranu3anuii) U 3KCTpacUCTONUH (IIpeacepaHble
aKcTpacuctoinu 57%, sxemynoukoBbie — 50%) cpean GepemeH-
HBIX JKCHILMH 0e3 CTPYKTYpHBIX 3a00JIeBaHuil cep/ia, B TO Bpe-
MS KaK JKeIyJOYKOBbIe TaXUKAPIUM SBIAIOTCS Oojiee peaKuM
ocnoxxuenueM (2 ciydast Ha 100000 rocrimtanuzauuii) [14].

Jlnst nanpHEWero aHajiM3a KIMHUYECKOW KapTHHBI M OCO-
OCHHOCTCH TeueHUs OCPEMEHHOCTH MAIlMCHTKH OBLIM pacipe-
JACJICHbI Ha I'pyIIibl B 3aBUCUMOCTU OT YCTAHOBJICHHOI'O BUJa
apUTMHUU: TIEPBYIO I'PYIIy COCTABWIIM JKEHIIMHBI C HAIKEIy-
JIOYKOBO# Taxukapauen (n=2), BTOpYyIo Ipymiy — OepeMeHHbIe
¢ 3KCTpacucToyusAMH (n=29), TPEThIO IPYIIy — MNALHUEHTKHU C
JKEJTYJI0UKOBOM Taxukapauen (n=4) 1 4eTBEepTyIO IPyIIly — KEeH-
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IIUHBI ¢ Opaaukapaueii (n=7). JlaHHbIe pe/IcTaBlIeHbI B Ta0JIU-
e 2.

CpaBHUTENBbHBIA aHAJIM3 TMOKa3aJ, YTO, HECMOTpPS HAa HMe-
IOIMECs] TeHACHIUHM 0oJjiee pPaHHHUX CPOKOB MaHHdecTaun
OpasuapuT™MUil BO BpeMsi OCPEMEHHOCTH, CTATUCTHYCCKH 3HA-
YUMBIX pa3iuuuii  He oOHapykeHo. Heobxommmo oOpartuth
BHUMAHHUEC HA TCHACHIINIO BO3SHUKHOBCHU A )Kenyzloqlcosoﬁ Taxu-
APUTMUHU, IPCUMYILIECTBCHHO, Y nepBOGepeMeHme JKCHIIMH, B
TO BpeMsI KaK HaJDKEITYJ0UKOBast TAXUKAPAUS Yallle perucTpHpoO-
BaJIaCh y TIOBTOPHOOEPEMEHHBIX JKCHIMH. Y BCEX UCCIICOBaH-
HBIX OCpEeMEHHBIX C apUTMUSIMU TPHCYTCTBOBAIM JKajloObl Ha
HapyumeHnue CaMO41yBCTBHA. OtmeuaeTcs OIMHAKOBOC IIPUCYT-
CTBHE TaKHX ajo0 kak obmas cinadocts (p=0,268) u oxmplika
npu ¢usnueckoir Harpyske (p=0,201) y OepeMeHHBIX BO Bcex
rpynnax. HecMoTpss Ha cXOXecThb CHMITOMOB TaXWapUTMUM,
B UCCICAYEMBIX I'PYIIIaX BBIABICHO Pa3jIM4U€ B KIIMHUYCCKUX
nposiBiieHUsIX. Takue cUMIITOMBI Kak nepedou B padboTe cepi-
11a BCTpeyaauch y OOJbLIETO KOJMYECTBA MALEHTOK B IPYIIIE
C JKenmy10uKoBoil Taxukapauei (50%), yuaiieHHsle cep/uedne-
HUS — Y NAIMEHTOK ¢ HA/DKEITYI0YKOBOM 1 JKeTyI0YKOBOI Taxu-
kapaueit (97% u 100% cooTBETCTBEHHO), B TPYIIIE MAIUEHTOK C
OpaauapuTMUSIMU HaOTIONAMCh HKano0bl, PEUMYIIECTBEHHO,
Ha roioBokpyxenue (71%) (p<0,05).

OrieHKa 0COOCHHOCTEH TeUSHUsI JaHHOH OEPEMEHHOCTH B HC-
CJICAYEMBIX I'pyIIIIaxX BbIABUIIA, YTO Yy TPETU NALIUCHTOK B I'PYII-
ne OEpeMEHHBIX C aTPHOBEHTPUKYISIPHOI ONoKanoi TpeThel
CTENEeHH NPUCYTCTBOBaAJI runepronyc muomerpus (p=0,001); B
OJIHOM CIlyYae BBIABICHA €IWHCTBEHHAs apTEepUs B IYIIOBHUHE
(p=0,036). ITony4yeHHble pe3ynbTaThl HOATBEPKIAIOTCSA JAHHBI-
MH JIUTepaTypsl 0 Oojee HeOIaronpusITHOM TeUCHUH OepeMeH-
HOCTH Ha (hOHE TsHKEIBIX OpaguapuTmuii [8,14].

TakTvka JanbHEHIIEro BeACHHS OCPEMEHHBIX J>KCHIIMH C
APUTMUSAMUA ONPEALCIIAIaCh BUAOM U TKCCTbIO HAPYUICHUA
pUTMa cepAla U NpoBoAUMOCTH. [Ipy Hanu4YMK MaJlOCUMITOM-
HOTO TeueHHs 3a00IeBaHus U CTAOMIIBHBIX TeMOANHAMHYECKUX
HoKa3aTensix OepeMEeHHBIM IPOBOJAMIOCH JHHAMHUYECKOE Ha-
OJIroZIeHHE ¢ KOHTPOJIEM COCTOSIHUS IIJI0/1a 1 MOHUTOPUPOBAHUS
OKI" mo Xonrepy (n=12, 17%). Ilpu BbIpakeHHOH KIMHUYE-
CKOM KapTuHe 3a0oieBanHuss M HEd()(PEKTHBHOCTH BaryCHBIX
npo0 MNalnMeHTKaM Ha3Hayajlach MEAMKAMEHTO3HAs Teparus
(n=52, 72%). Bo Bcex ciy4asx Ha3Ha4YaJUCh KapIuOCEICKTHB-
Hble [(-OioKkaTopsl B MUHHUMaibHOI no3e. [lpu HeadpexTus-
HOCTH KOHCEPBAaTHBHOH TEPallMU U COXPAHEHUH TSDKEJIO Iepe-
HOCHUMBIX CHUMIITOMOB apUTMHUU, POBOAUIIOCH KOJUIETUAJIBHOC
ornpeeseHue JajbHEHIIeH cTparerun BeJaeHus oepeMeHHon. B
22 (31%) ciyyasix peKOMEHI0BaHO IPOBEICHNE BHYTpUCEpAeU-
HOTO JIEKTPO(PHU3HOIOTHYCCKOTO UCCIICIOBAHUS C TabHEHIICH
KaTeTepHoi abnarueil ouara apuT™Mun 6e3 pUMeHeHuUs! (QIr00-
pockonuu. Bce nporuenypsl HHTEPBEHIIMOHHOTO JIEUEHUSI apUT-
MM BBINOJHSUIMCH IIyTE€M IMOCTPOCHMS TPEXMEPHOH Mozaenu
cepAla C IMOMOIIBIO IEKTPOAHATOMUYECKUX HABUIALMOHHBIX
cucTeM 0e3 IprUMeHeHHs (IF0OPOCKONNYECKOro KOHTpoiIst. Bo
BCEX CIIydasx OIepaTHBHOIO JICYCHUs IPOLIEaypa abaliu mpo-
1IIJJa YCIICIIHO, OCJIOXKHEHUH CO CTOPOHBI MaTepu U IUIoJa He
OTMEUYEHO. DTHU JaHHbIE CXOXKH C OIyOJIMKOBAaHHBIMHU paboTaMu
0 pe3yabraTax yCIEIIHOIO JICYCHUS CIOKHBIX CIy4aeB apHT-
MU y OEpEeMEHHBIX JKCHILIUH 0e3 mpuMeHeHHs (IIF00POCKOITHN
[4,7,14]. B omHOM citydae >KeIyLOYKOBOW TaXMKapAWUU TsDKe-
JIOro TedeHWsl NOoTpeboBajach HMIUIAHTALUS KapIuoBepTep-
nedubpmwistopa. Beem manuentkam yerBeproit rpynmnsl (n=7,
100%) ¢ aTpHOBEHTPHUKYJISAPHOU OJI0Kam0M 3 CTEHEeHH, COmpsi-
JKEHHOU C BBICOKMM PHUCKOM Pa3BUTHsI OCIIOKHEHEHHUI CO CTOPO-
HbI MAaT€PU U I1JI0J1a, BBIITOJIHEHA UMINIAHTALUs SJICKTPOKapAu0-
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CTUMYJISITOpA. y‘-II/ITLIBaH, YTO BCEC JKCHIIIUHBI C 6pa}1PIapI/ITMI/ICI\/'I
Ha MOMECHT IPOBEACHUA On€paiun OBLITH BO BTOPOM TPUMECTPE
6epCMeHHOCTI/I, Korjga rnpouecc opraHoreHesa ruioja siBJIsACTCs
3aBCPUICHHBIM, JIJaHHAA TaKTHUKA JICHCHUS Oblj1a HauboJIee OINTH-
MaJjIbHOM B IJ1aHe 0€301MacHOCTH JUIS T104a.
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JlanbHeiinree TeueHne OEpeMEHHOCTH OBUIO OJIATONPUSTHBIM
BO BcexX ciy4asix. Vcxompl OepeMEeHHOCTH MPEACTaBICHbI B Ta-
Ommre 3.

CoracHO TPENCTaBICHHBIM B Ta0iuIle 3 JaHHBIM, BO BCEX
Cllydasix HaOJIONaINCh CPOYHBIE POABI )KUBBIM JOHOLICHHBIM

Tabnuya 2. Knunuueckas kapmuna u meuenue 6epemMenHocmu Y JHCeHWUH ¢ PAZHLIMU 6UOAMU APUMMUTL

I rpynna II rpynna III rpynna IV rpynna
IlepemeHnHbIe (n=32) (n=29) (n=4) (n=7) P
OCHOBHEIC JAHHEIC
Bospact, Me(Q1;Q3) 29 (24;32) 29 (26;36) 22,5(18,5;28) 27 (23;35) 0,064
IepBoGepemennsre, n (%) 4 (12.5) 12 (41) 3(75) 3(43) 0,014
Manudecrauus apuTMuu, . . . .
Me (Q1:Q3) Hezens 18 (16;22) 16 (9;18) 16 (13;21) 13 (8;21) 0,144
CHUMITOMBI apUTMHU
Ilepe6own B cepaue, n (%) - 10 (34) 2 (50) - 0,001
Cepnauebuenue, n (%) 31(97) 13 (45) 4 (100) - 0,000
O6uias cnabocts, n (%) 23 (72) 14 (48) 2 (50) 6 (86) 0,268
Ogppiika , n (%) 13 (41) 8(28) 1 (25) 5(71) 0,201
TonoBokpysxenus, n (%) 15 (47) 5(17) - 5(71) 0,006
YyBCcTBO HEXBaTKU Bo3ayxa, n (%) 9 (28) 5(17) 1(25) - 0,328
VYpexxenne mynbca, n (%) - - - 1(14) 0,270
Cumxenne AJL, n (%) 2 (6) 1(3) - - 0,850
Bonu B rpyanoii kierke, n (%) 4(13) 2(7) - 1(14) 0,582
IIpecunkomne, n (%) 2 (6) 1(3) - - 0,850
Cunxorne, n (%) 5(16) 3(10) 1(25) - 0,624
Teuenue naHHON GEpeMEHHOCTH
Hapyurernne MIIK, n (%) 4 (13) 3(10) - - 0,692
T'unepronyc muomerpus, n (%) - - - 2 (29) 0,001
Mamnosozue, n (%) 39 1(3) - - 0,658
Meuorosozue, n (%) 1(3) 1(3) - - 0,850
CKIIOHHOCTB K MakpocoMud, n (%) - 1(3) - - 0,641
EnuHcTBeHHas apTepus B IyNOBHUHE,
n (%) - - - 1(14) 0,036
MIIK — mamouno-niayenmaphulii KPOBOMOK
Tabnuya 3. Hcxoovl 6epemeHHOCmuU Y HCeHWUH € PASTUYHBIMU 8UOAMU apUMMULL
I rpynma II rpynna III rpynma IV rpynna
Tlepevennpre (n=32) (n=29) (n=4) (0=7) P

IIpogomxuTeTEHOCTE OEPEMEHHOCTH, 39 39 39 39 0.143
Me(Q1;Q3) Henens (37,5;39) (38:40,5) (38;40) (38;39) ’
Bup ponos:

Barunanshsie, n (%) 24 (75) 22 (76) 2 (50) 6 (86) 0,626

Kecapeso ceuenne, n (%) 8 (25) 7 (24) 2 (50) 1(14) 0,649

250 300 300 250
O6bem kpoBoroTepH pu popax, Me(Q1;Q3) mn (175:405) (200:500) (200:400) (200:450) 0,621
3378 3460 3430 3334
Bec nosopocennoro, Me(QL;Q3), rpammst 1 3533917 5) | (3016,5:4020) | (3300;3650) | (2870;3530) | 584
. 53 54 53 52
Poct HOBOpOXKIEeHHOTO, Me(Q1;Q3), cm (50,5:55) (51:56,5) (51:54,5) (51:53.,5) 0,748
8,9 8,9 8,9 8,9

Onenxka o Anrap Me(Q1;Q3), 6amst (7.8:9) (7.8:8.9) (8,9:8.9) (7,9:9) 0,621
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wiogoM. He3aBucumo ot Bua apuTMHUK y OepeMEeHHOH KEHIIU-
HBI POJIOpa3pelIeHHe Yallle HaCTyIal0 eCTEeCTBEHHBIM IyTeM —
BaruHaJjbHbIe poabl ObLIH B 54 (75%) ciyuasx. B OonbinHcTBE
ciayvaeB (n=12, 67%) mokazaHusiMU Uil ONEPATUBHOTO POIO-
paspenieH s SBISIIOCh THHEKOJIOTMYECKOe COCTOSIHUE (HAaIU4ne
pyOlia Ha MaTKe BCJIEACTBHE IPEIBIAYLIETO POJOPA3PEIICHUs
nyTeM KecapeBa ceueHus). OCIOKHEHUH HU y MaTepu HU y
pebenka HezadukcupoBaHo. Bce HOBOPOXKICHHBIC MMETH BbI-
COKHil 6asu1 OLEHKH JKM3HECTIOCOOHOCTH 10 Atrap, 6e3 Kakux-
111060 GU3NOIOrMIECKUX OTKIOHEHHH.

HOJ’[y‘leHHbIe B IMPOBEACHHOM MCCJIICAOBAaHUU PE3YJIbTAThI
OJIaroNpPUSsITHBIX UCXOI0B OEPEMEHHOCTH Y XKEHIMH 0e3 CTPyK-
TypHOH MaToJOruu CepAla NMpHU HAJIMYMM PA3IUYHBIX BUIOB
apuTMuii cortacyrores ¢ nanHbIMu Natdlia Stela Sandes Ferreira
et al. u Nadine Sauvé et al., onuchIBaOIINX yCIIEIIHbIE PE3YITb-
TaThl JICUCHUS HAPYLICHUH pUTMa Cep/ilia B IaHHOW KOTOpTE Ia-
muenToB [1,11].

BoiBonbl. 1. Bo Bpemsi OepeMEHHOCTH y JKEHIUMH 0e3 CTPyK-
TYpHOI IaTojoruu cepaua B 56% ciryyaeB BIEpPBbIE MOTYT BO3-
HUKHYTb Pa3JIMYHbIC BUbI QPUTMHIL, MaHU(ECTUPYIOLHE, IPEUMY-
IIECTBEHHO, BO BTOpoM Tpumectpe - Ha 16 (13;21) Henene recraumu.

2. Haubonee yacTbIMU BUAAMH apUTMUil y OEpeMEHHBIX JKEH-
muH 6e3 CTPYKTYPHON MaTOIOTUH Cep/La SBISIFOTCS HaIKEIy-
nouxoBast Taxuxapaus (44%) u sxcrpacucronus (40%), 6onee
PEIKO BCTPEUaroTCs KEeTyaouKkoBas Taxukapaus (6%) u opaau-
kapaus (10%).

3. BepeMeHHOCTh y JKEHIIMH 0e3 CTPYKTYpHOW IaTOJOTHUH
cepuia Ha (JOHE APUTMHIN TIPU YCIOBHU OKa3aHMsI CBOCBPEMEH-
HOU KBaJM(UIIMPOBAHHOW MEIUIIMHCKON MOMOIIN XapaKTepHu-
3YHTCS OTHOCUTEIILHO 6J'[aFOl'lpI/15[THl)IM TCYCHUEM U UCXOI0M.
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SUMMARY

IMPACT OF ARRHYTHMIAS ON PREGNANCY
COURSE AND OUTCOMES IN WOMEN WITHOUT
STRUCTURAL HEART DISEASE

'Smagulova A., ?Abdrakhmanov A., 'Ainabekova B.,
“Bakytzhanuly A., 'Omralina Y.

INpJSC «Astana medical university», Department of Internal
Diseases Ne2; °JSC «National research center for cardiac sur-
geryy, Interventional Arrhythmology Department Nur-Sultan,
Kazakhstan

The aim of the study was to observe the influence of differ-
ent type of arrhythmias on pregnancy course and outcomes in
women without structural heart disease.

72 pregnant women without structural heart disease with dif-
ferent type of cardiac arrhythmias had been studied.

The most common types of arrhythmias were supraventricu-
lar tachycardia (44%, the 1st group) and premature contractions
(40%, the 2nd group). Less frequently diagnosed ventricular
tachycardia (6%, the 3dgroupe) and bradyarrhythmia (10%, the
4th group). A more unfavorable course of pregnancy was in the
4th group: myometrial hypertonici (29%, p=0,001), the only ar-
tery of the fetal mbilical cord (14%, p=0,036). Median pregnan-
cy duration was 39 (38;39,5) in all groups. Vaginal delivery was
in 54 (75%) cases, Cesarean delivery — in 18 (25%) cases. Birth
weight and 5 minute Apgar’s score were 3378 (3023;3917,5)
and 8,9 (7,8;9) in the Ist group, 3460 (3016,5;4020) and 8,9
(7,8;8,9) — in the 2nd group, 3430 (3300;3650) and 8,9 (8,9;8,9)
— in the 3dgroupe, 3334 (2870;3530) and 8,9 (7,9;9) — in the
4th group (p>0,05). There were no maternal and neonatal death.

The most common type of arrhythmias in pregnant women
without structural heart disease were supraventricular tachycar-
dia (44%) and premature beats (40%). It is associated by good
pregnancy course and outcomes in cases qualified manadgment.

Keywords: arrhythmias, pregnancy, women without struc-
tural heart disease.
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PE3IOME

BJIMSIHUE APUTMUI HA TEYEHUE U UCXO/l BEPE-
MEHHOCTH ¥ KEHIIUH BE3 CTPYKTYPHOM HA-
TOJIOI'U CEPILA

ICmarynoBa A.K., 2Aoapaxmanos A.C., 'Aiina6exosa B.A.,
’BakpITRAHYIbI A., 'OmMpanuna E.T.

THAO «Meduyunckuit ynueepcumem Acmanay, xagedpa émy-
mpennux oonesunen Ne2; A0 «Hayuonanvholtl Hayunvlii Kapou-
oxupypaudeckuil yenmpy, omoenenue unmepeeHyUuoHHOU apum-
monoeuu, Hyp-Cyaman, Kazaxcman

Lens nccnenoBanus - U3y4IUTh OCOOCHHOCTH BIUSHUS pa3-
JTUYHBIX BHJOB apUTMHUIl Ha TeUCHHE M MCXOIBI OepeMeHHO-
CTH y >KeHIIUH 0e3 CTPYKTypHOH MaTOJIOTHH Cep/la.

OO6cnenoBano 72 GepeMEHHBIX JKEHIIUH 0e3 CTPYKTYypHOM
TIATOJIOTHH CEpJIa C Pa3InIHBIMU aPUTMHIMH.

HanGonee wacTeIMM BUAAMH apUTMHH OBIIH HaKEIy-
noukoBast Taxukapaus (44%, 1 rpymnma) W SKCTPacHCTOIHS
(40%, II rpymnma), Goiee peaKko BCTPEUANTHCH SKEIYJOUKO-
Bass Taxukapaus (6%, III rpymnma) u Opagmxapans (10%,
IV rpynmna). bonee HeGmarompusTHOE TeueHHE OEpeMEHHO-
cTH oTMevanoch B IV rpynme: runeproHyc MHOMETPUS Yy
29%, (p=0,001), enuncTBeHHAs apTepus B mymoBuHe y 14%
(p=0,036). MenuaHa MPOAOKUTEIHLHOCTH TE€CTALUU COCTa-
Buna 39 (38;39,5) menens Bo Bcex rpymmax. B 54 cimywasx
(75%) mpomsomumn BaruHambHBIE poabl, KecapeBo ceuenme
BEITTONTHEHO Yy 18 (25%). Bec HOBOpOXIEHHBIX U OIEHKA MO
Amrap coctaBumn: 3378 (3023;3917,5) u 8,9 (7,8;9) B I rpym-
e, 3460 (3016,5;4020) u 8,9 (7,8;8,9) — Bo II rpynme, 3430
(3300;3650) u 8,9 (8,9;8,9) — B Il rpynme, 3334 (2870;3530)
u 8,9 (7,9;9) — B IV rpynme (p>0,05). CnydaeB MaTepUHCKOMI
1 MIIQICHYIECKOI CMEPTHOCTH HE OTMEUEHO.

Hamnbonee yacTeiMu BUAaMu apuTMHN y O€peMEHHBIX KEH-
muH 0e3 CTPYKTYPHOH MaTOIOTHH CepPAIa SBISIOTCS HaIKe-
mynoukoBasi Taxukapaus (44%) m skcrpacuctomus (40%),
XapaKkTepu3ylomuecs OJarompHATHBIM TEIEHNEM H HCXOI0M
MIPH KBATH(UINPOBAaHHOM JICUCHHN.
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IMPACT OF PERCUTANEOUS CORONARY INTERVENTION ON MARKERS
OF MATRIX DEGRADATION AND ENDOTHELIAL-DEPENDENT MEDIATORS IN PATIENTS
WITH ACUTE MYOCARDIAL INFARCTION AND DIABETES MELLITUS TYPE 2

Minukhina D., Zaikina T., Koteliukh M., Titova G., Zolotaikina V.

Kharkiv National Medical University, Ukraine

Acute myocardial infarction (AMI) occupies a special place
in the structure of coronary heart diseases, remaining one of the
leading causes of mortality all over the world [1]. It well known
that the presence of concomitant diabetes mellitus (DM) type 2
is related to a high frequency of complications such as repeated
episodes of myocardial ischemia, left ventricular dysfunction
and thromboembolic complications [2].

Its negative tendency is caused by a great number of meta-
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bolic disorders associated with diabetes mellitus, such as hy-
perglycemia, insulin resistance, dyslipidemia, oxidative stress,
which ultimately lead to matrix degradation, formation of pro-
coagulant status, endothelial damage [3-5]. These processes as
predictors of unfavorable course of acute myocardial infarction
are actively studying currently [6,7]. However, the active search
for valid markers that could characterize pathogenetic links of
acute myocardial damage is not completed.
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Matrix metalloproteinase-13 (MMP-13) and tissue inhibitor
of matrix metalloproteinase-14 (TIMP-4) are the components of
extracellular matrix that control matrix organization of tissues,
differentiation of cardiomyocytes and angiogenesis [8]. TIMP-4
is able to balance increased levels of MMP-13, this way protect-
ing the heart from remodeling after AMI [9].

sVE-cadherin is a molecule of cellular adhesion that regulates
intercellular permeability for molecules with high molecular
weight [10]. Having released from damaged endotheliocytes,
sVE-cadherin transforms into endothelial microparticles that are
able to support intravascular inflammation and enhance proco-
agulation status [11]. Asymmetric dimethylarginine (ADMA)
is an end-product of L-arginine that acts as a competitor of L-
arginine for NO production in the vessels and other tissues and
leads to the development of endothelial dysfunction [12]. It was
shown that increased level of ADMA is associated with more
intense atherosclerotic progression [13].

Implementation of percutaneous coronary intervention al-
lowed to improve a short and long-term prognosis for patients
with AMI, but with the exception of patients with concomitant
diabetes mellitus type 2 [14]. This issue prompts us to perform
this research.

Aim of study is to assess an impact of percutaneous coro-
nary intervention on markers of matrix degradation (MMP-13,
TIMP-4) and endothelial-dependent mediators (sVE-cadherin,
ADMA) in patients with acute myocardial infarction and diabe-
tes mellitus type 2.

Material and methods. 110 patients with acute myocardial
infarction were enrolled in the study. They were divided in
2 groups depending on the presence of concomitant diabetes
mellitus type 2: 1 group — 70 patients with concomitant dia-
betes mellitus type 2; 2 group — 40 patients without concomi-
tant disturbances of carbohydrate metabolism. Each group
was divided into two subgroups depending on whether they
performed PCI or not.

Acute myocardial infarction was diagnosed according to
the Order of the Ministry of Health of Ukraine Ne455 dated
02.07.2014 "Unified clinical protocol of emergent, primary, sec-
ondary (specialized) and tertiary (highly specialized) medical
aid and medical rehabilitation of the patients with acute coro-
nary syndrome with elevated ST segment" on the basis of clini-
cal, echocardiographic and biochemical criteria.

At days 1 and 10-14 of AMI the participants were taken 20
mL blood samples under the basal conditions, MMP-13 blood
serum level was determined with commercial enzyme linked
immunosorbent assay ELISA kit (RayBiotech, Norcross, USA),
TIMP-4 blood serum level was determined with commercial
enzyme linked immunosorbent assay ELISA kit (R&DSystems,

Minneapolis, USA), sVE-cadherin blood serum level was de-
termined with commercial enzyme linked immunosorbent as-
say ELISA kit (Bender MedSystems GmbH, Vienna, Austria),
ADMA blood serum level was determined with commercial
enzyme linked immunosorbent assay ELISA kit (Immunodi-
agnostik, Austria), according to the manufacturer's instruction,
and all these were performed with Automated EIA Analyzer
"LabLine-90" (Austria). The data were processed statistically
with IBM SPSS Statistics software: the mean arithmetic mean
(M) and standard error of the mean (m) were calculated, for
estimated probability and validity of the obtained data. For
the assessment of the differences between parametric indica-
tors two-factor dispersion analysis (ANOVA) were used. For
the estimation of non-parametric — the Kruskal-Wallis H test
were used.

Results and discussion. Analyzing the levels of MMP-13,
measured at the first day of AMI, we revealed its elevation
in both groups of patients, more intense in patients with con-
comitant diabetes mellitus (65,6+£2,5 pg/ml and 47,9+3.8 pg/
ml accordingly; p <0,05). In difference to MMP-13, levels of
TIMP-4 were significantly higher in patients without carbohy-
drate disturbances (1518,0+136,0 pg/ml and 1540,0+113,0 pg/
ml accordingly; p <0,05) and (18,64+1,28 ng/ml and 20,12+1,48
ng/ml accordingly; p<0,05). These findings confirm that oc-
curence of AMI leads to the disorganization of matrix structure
in the myocardium. Presence of diabetes mellitus contributes to
the raising of MMP-13 and lowering of TIMP-4 caused by an
influence of insulin resistance and hyperglycemia through the
activation of oxidative stress. Their harmful impact can result in
the remodeling of the left ventricle and occurrence of the heart
failure after AMI.

Considering higher levels of sVE-cadherin and ADMA in
patients with DM2 (1,79+0,03 ng/ml and 1,04+0,03 mcmol/l)
in comparison with patients without carbohydrate disturbances
(1,47+0,03 ng/ml and 0,5+0,02 mcmol/l), it becomes obvious
that diabetes mellitus is tightly connected with endothelial dys-
function that, in turn, worsens a prognosis of patients with AMI.

The studied indicators MMP-13 and TIMP-4 do not obey the
normal distribution, that is why we used non-parametric Krus-
kal-Wallis H test. Kruskal-Wallis H test is aimed at comparing
two or more independent samples of equal or different sample
sizes by the measurement of exact distribution of H.

On the 10-14th day after AMI levels of the MMP-13 reduced
(table 2) and TIMP-4 increased (table 3) in all fourth groups
of patients. Performing of PCI in diabetic patients contributed
to the significant lowering of MMP-13 (sum-rank 276,000 and
1796,000 accordingly; p<0,0005), as well as in non-diabetic pa-
tients (sum-rank 244,000 and 610,000 accordingly; p<0,0005).

Table 1. Intergated assessment of parameters measured at the 1*' day of AMI depending
on the presence of concomitant diabetes mellitus type 2

Patients with AMI+DM2, n=70 Patients with AMI, n=40
Value P
1 2
MMP-13, pg/ml 65,6+£2,5 47,9+3,8 <0,05
TIMP-4, pg/ml 1518,0+136,0 1540,0+113,0 <0,05
sVE-cadherin, ng/ml 1,79+0,03 1,47+0,03 <0,05
ADMA, mcmol/l 1,04+0,03 0,5+0,02 <0,05

note — p<0,05 is statistically significant
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Table 2. Assessment of MMP-13 measured on the 10-14th day of AMI depending
on the presence of concomitant diabetes mellitus type 2 and performed PCI

Number of patients Sum-Rank Average- Rank p
DM+PCI 15 276,000 23,00000 <0,0005
DM-+noPCI 55 1796,000 59,86667 <0,0005
noDM+PCI 15 244,000 16,26667 <0,0005
noDM+noPCI 25 610,000 32,10526 <0,0005
note: H=50,79455; p<0,05 is statistically significant
Table 3. Assessment of TIMP-4 measured on the 10-14th day of AMI depending
on the presence of concomitant diabetes mellitus type 2 and performed PCI
Number of patients Sum-Rank Average- Rank P
DM+PCI 15 355,000 29,58333 <0,0005
DM-+noPCI 55 926,000 30,86667 <0,0005
noDM+PCI 15 872,000 58,13333 <0,0005
noDM+noPCI 25 773,000 40,68421 <0,0005
note: H=17,58328; p<0,05 is statistically significant
Table 4. Assessment of sVE-cadherin measured on the 10-14th day of AMI depending
on the presence of concomitant diabetes mellitus type 2 and performed PCI
Sum of squares (SS) | Degrees of freedom (df) | Mean squares (MS) F-value P
DM 0,28061 1 0,28061 15,1859 <0,01
PCI 0,16312 1 0,16312 8,8276 <0,01
DM+PCI 0,11817 1 0,11817 6,3953 <0,05
mistake 2,23586 121 0,01848
note: p<0,05 is statistically significant
Table 5. Assessment of ADMA measured on the 10-14th day of AMI depending
on the presence of concomitant diabetes mellitus type 2 and performed PCI
Sum of squares (SS) | Degrees of freedom (df) | Mean squares (MS) F-value P
DM 2,702329 1 2,702329 55,05730 <0,01
PCI 0,027352 1 0,027352 0,55727 >0,05
DM+PCI 0,202029 1 0,202029 4,11613 <0,05
mistake 6,184348 126 0,049082

note: p<0,05 is statistically significant

Performing of PCI in diabetic patients promoted to the signifi-
cant increasing of TIMP-4 (sum-rank 355,000 and 926,000 ac-
cordingly; p<0,0005), as well as in non-diabetic patients (sum-
rank 872,000 and 773,000 accordingly; p<0,0005).

Analysis of previous scientific data confirms obtained results.
In recent years it was established that MMP-13, a proteolytic en-
dopeptidase, that is tightly linked to the inflammatory response.
Inflammation caused by plaque rupture and ischemia leads to
the production of a great number of chemokines and cytokines,
which stimulate MMP-13 for further wound healing reaction.
But overexpression of MMP-13 and insufficient production of
TIMP-4 lie in the base of left ventricle remodeling after AMI
[15]. Hedstrom E., Furenes E.B. et al. have demonstrated con-
vincing decline of MMP-13 and increasing of TIMP-4 within 48
hours after urgent PCI procedure as a result of adequate restora-
tion of blood flow and extinction of the inflammatory response
caused by ischemia and plaque rupture [16,17].

Moreover, Kuliczkowski W. et al. has assumed that misbal-
ance of the extracellular matrix components after PCI procedure
might be a marker of no-reflow phenomenon [18].
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The studied indicators sVE-cadherin and ADMA obey the
normal distribution that is why we used two-factor dispersion
analysis.

Considering data, presented in table 4, it was shown that per-
forming of PCI led to significant reduction of sVE-cadherin in
diabetic (SS=0,11817; p<0,05) and non-diabetic (SS=0,16312;
p<0,01) patients.

Results, presented in table 5, demonstrate that performing
of PCI did not have any influence on the decreasing of ADMA
levels in non-diabetic patients (SS=0,027352; p>0,05) with pre-
served impact in diabetic patients (SS=0,202029; p<0,05).

Timely revascularization in patients with acute myocardial
infarction and diabetes mellitus on the ADMA levels once again
confirms its positive effect on endothelial function, despite its
mixed origin caused by insulin resistance, hyperglycemia, oxi-
dative stress. These assumptions have found an approval in
researches of Sibal L., Yong P. J. and authors [19,20]. They
remarked that these pathogenetic links can be eliminated by PCI
that will contribute to the improvement of a short and long-term
prognosis for patients with AMI.
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Conclusion. Taking all the arguments, mentioned above, into
account, we can conclude that performing PCI led to the im-
provement of myocardial matrix organization regardless of the
presence of diabetes mellitus. It might result in prevention of left
ventricle remodeling after acute myocardial infarction. In differ-
ence to the components of matrix structure, performing of PCI
did not have a significant impact on endothelial function in dia-
betic patients, despite preserved positive effect in non-diabetic
patients.
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SUMMARY

IMPACT OF PERCUTANEOUS CORONARY INTER-
VENTION ON MARKERS OF MATRIX DEGRADATION
AND ENDOTHELIAL-DEPENDENT MEDIATORS IN
PATIENTS WITH ACUTE MYOCARDIAL INFARCTION
AND DIABETES MELLITUS TYPE 2

Minukhina D., Zaikina T., Koteliukh M., Titova G.,
Zolotaikina V.

Kharkiv National Medical University, Ukraine

Aim of study — assess an impact of percutaneous coronary
intervention on markers of matrix degradation (MMP-13,
TIMP-4) and endothelial-dependent mediators (sVE-cadherin,
ADMA) in patients with acute myocardial infarction and diabe-
tes mellitus type 2.

110 patients with AMI were enrolled in the study, 70 patients
had concomitant diabetes mellitus type 2. They were addition-
ally divided into two subgroups depending on the treatment
(percutaneous coronary intervention or conservative therapy).

According to the obtained results, misbalance of extracellular
matrix degradation markers (MMP-13, TIMP-4) and endothelial
dysfunction (sVE-cadherin, ADMA) were revealed in patients
with acute myocardial infarction. Performing of PCI procedure
contributes to the significant lowering of MMP-13, sVE-cad-
herin, ADMA and increasing of TIMP-4 in diabetic patients.

It was establishted that performing of percutaneous coro-
nary intervention in patients with acute myocardial infarction
and diabetes mellitus type 2 contributes to the maintenance of
extracellular matrix that prevents myocardium remodeling and
improvement of endothelial function.
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Keywords: matrix degradation, endothelial-dependent me-
diators, acute myocardial infarction, diabetes mellitus type 2,
percutaneous coronary intervention.

PE3IOME

BJIUSAHUE YPECKOXHOI'O KOPOHAPHOI'O BME-
IIATEJIbCTBA HA YPOBHU MAPKEPOB JIEI'PAJIA-
U MATPUKCA M SHIOTEJIUMA-3ABUCHUMBIX
ME/IJMUATOPOB Y NNALHMEHTOB C OCTPBIM WHH-
DAPKTOM MUOKAPIA U CAXAPHBIM JUABETOM
THUIIA 2

Munyxuna /I.B., 3aukuna T.C., Koresrox M.1O.,
TurtoBa A.1O., 3o10Talikuna B.U.

XapvKrosckuii  HAYUOHANbHBIL  MEeOUYUHCKULL  YHUBepcumen,
Vrpauna

Lenp uccnenoBanus — OLCHKA BIMSHUSA YPECKOKHOIO KOPO-
HApHOI0 BMEILIATEJILCTBA HA MapKephl Aerpajalluy 3KcTpares-
JIIOJIIPHOTO MaTpHUKCa — MAaTPUKCHBIE METaJUIONpPOTEHHA3bI-13
(MMII-13), TkaHeBble WHMHOMTOPHI MATPUKCHBIX METaJIO-
nporenHas (THUMII-4), suporenuii-3aBUCUMbIE MEAUATOPHI -
sVE-kaarepus, acuMMeTpUuHbIN aAuMeTuiIapruaud (AJIMA) y
OOJIBHBIX OCTPBIM HH(PAPKTOM MUOKAp/Ia U CaXxapHbIM THa0eTOM
THmna 2.

B uccnenoBannu npussin ydactre 110 OONBHBIX OCTPBIM
uH(papKTOM MHOKap/aa, 70 U3 HUX C COMYTCTBYIOIIUM CaXapHbIM
nuabetoM tHmna 2. bonbHbIe pa3jeneHsl Ha MOATPYIIb B 3aBU-
CUMOCTH OT TaKTHUKHU JIUeHHs (UPECKOKHOE KOPOHApHOE BMeE-
IIaTEIbCTBO MM KOHCEPBaTUBHAS Teparius).

BeisiBiieH qucbanaHc MapKepoB Jerpajaliiii dKCTpaneluIo-
nsapHoro marpukca (MMII-13, TUMII-4) u sHporennaibHON
muchynkunu (sVE-kaarepun, AIIMA) y ManueHToB ¢ OCTPbIM
uH(papKTOM MHOKapaa. UpecKoXKHOe KOPOHApHOE BMEIIATellb-
CTBO CIOCOOCTBYET 3HAYUTEILHOMY CHIKEHHIO ypoBHSI MMII-
13, AIIMA, sVE-kanrepuna u nossienuto TUMII-4 y nanm-
entoB ¢ C/12.

YCTaHOBJIEHO MOJOXKUTEIBHOE BIMSHUE YPECKOKHOIO KOpO-
HApPHOTO BMEILIATEIbCTBA Y OOJIBHBIX OCTPBIM HH(APKTOM MHO-
KapJa 1 caxapHbIM JuabeToM THHa 2 Ha MOJAEPKaHHE IKCTpa-
LEIUTIOISIPHOTO MAaTPHUKCA, YTO CIIOCOOCTBYET NMPEILYPEKICHHIO
PEMOJICIMPOBAHUST MUOKapa U COXPAHEHHIO SHIOTEJINAIbHON
GbyHKIMH.
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KJIAHUYECKUN CIYYAU: TOBOYHBIE Y®®EKTHI CTATUHOB

Kykec B.I'., Ueobies H.B., I1aBnosa JI.U., Bepeuuxuaze U.A., lerrapesckas T.1O., Bagpuyaunosa JLIO.

Ilepsuiii Mockoeckuil eocyoapcmeenuvlil meouyunckuti ynugepcumem um. .M. Ceuenosa, Poccus

JlekapcTBeHHBIE CpeACTBA IPYIINbl CTaTUHOB MMEIOT JIOKa-
3aHHYI0 KIMHHYECKYI0 3(Q(EeKTHBHOCTE M BCce 0ojee MIMPOKO
MIPUMEHSIIOTCS JUIS TIEPBUYHOM M BTOPUYHOH HPOMUIAKTUKH
3a00IeBaHNI CEPAEUHO-COCYUCTOH CHCTEMBI. JTO CBSI3aHO
¢ BKJIIOYCHUEM IIPENapaTroB JAHHOW IPYIIbl B COBPEMEHHbIC
KIMHUYECKHE PEKOMEHJAlUH IOMOIIM OOJBHBIM CaXapHBIM
nuaberoMm crapiie 40 jieT BHE 3aBHCHMOCTH OT HANU4Iust (hax-
TOPOB pHcKa. Tepamnuio CTaTHHAMH JIOJDKHBI [IOJTy4aTh U OoJiee
MOJIOJIbIE TTAIIUEHTHI ¢ MHOKECTBEHHBIMH (DAKTOpaMU PHCKa, a
3apyOeKHbIC KIMHUYCCKHE PEKOMEHAAIMU IIPELyCMaTpUBAIOT
HA3HAYCHUE CTATUHOB J1aXKe JUIsl HAllUEHTOB ¢ HU3KUM YPOBHEM
COCYAUCTOIO PUCKA.

Pactymmii 06beM NOTpeOIeHNsT CTaTHHOB 3aKOHOMEPHO MOMKET
COIPOBOKIATCS. YBEIMYCHUEM YaCTOThl BO3HUKHOBCHUS HEXKE-
JIaTeNIbHBIX PEaKlUil Ha 9TU JICKAPCTBEHHBIE IIPEIaparsbl, KOTOPbIC
HE BKJIIOYCHBI B TCKCT MHCTPYKIUY 10 IPUMEHEHUIO, BKJIFOYasl ce-
PbE3HBIEC pEaKIUY, IPUBO/IINE K rocIUTanu3anuu [2,7].

Cratrbs COICPIKUT OIUCAHUE IBYX CIIy4acB KIMHUYECKOIO Ha-
OJTIONICHUS CEPBHE3HBIX HEXEJIATSILHBIX PEAKIUI Ha CTaTHHEI U3
Hallel NpaKkTUKH.

Cuyuait 1: nanuenr K., 68 net, nocTynui B cTallMOHap ¢ 5KaJlo-
Gamu Ha 001TYI0 CTa00CTh, BRIPXKEHHBIE 00N B MBIIIIAX HIDKHIX
KOHEUHOCTEH, 3aTPyAHSIOLIEE IEPEIBUKCHIE, IOBBIIICHUE TEMIIC-
patypsl Tena 10 cyoheOpIIbHON U 9yBCTBO CIa0OCTH.

VXy[uleHue caMOuyBCTBUS OTMEYAeT B TEUCHHE IOCIEH-
HUX JIByX MECsALEB, KOrja IIOCTEIEHHO CTald HapacTaTb
crabocTh U 00U cHauana B MBIIAX Oenep, 3aTeM B HKpO-
HOKHBIX MBIIIIAX. 3@ HEACIIO JO FOCIHUTAIN3ALUY [1epecTal
CaMOCTOATEIBHO IepeaBUraTbcs. 13 aHamHe3a HU3BECTHO,
4YTO B TeueHUe 23 JeT CTpajaeT apTepUalbHON TUIEPTEH-
3Mel M HECKOJBKO pa3 OBLI rOCIHUTAJIN3UPOBAH. 26 MecCsIeB
Hazaj oOHApy>KeH BBICOKHI ypOBEHb XoJecTepHHa (0OmIuii
XOJIECTepUH 8.5 MMOJIB) M Ha3HA4YEH aTopBacTaTuH 1o 20 mr
B CYTKH, IOCJIE YEro MOSBHINCH BBINICyKa3aHHEIEC JKATO0ObI.
ATOpBacTCTHH OBLI OTMEHEH.

Tlo pesymsraram Muorpauueckoro HUCCIEHOBAHMS, IPO-
BE/ICHHOTO aMOyJIaTOPHO, BEISBICHBI JJOCTOBEPHBIC IPH3HAKH
[IPOrPECCUPYIOLIETO MEPBUYHOIO MBIIIEYHOIO ITOPAKEHHUS.
OTMevancs TakKe yMEpeHHbIH seiikormros 12,0—-17,3 Teic/mit,
nopeimeane COD 1o 25-34 mMm/yac, yMEpeHHOE MOBBINICHUE
¢udprHOTeHa 10 528 Mr%, KOHIICHTpAIKs CTaTHHOB — 85 MI/MIL.
YpoBeHb MHOIIIOOHMHA B CHIBOPOTKE KPOBH 5238 HI/MII B code-
TaHUH C KIMHIYECKOH KapTHHOI U pe3ynsraraMu Muorpadude-
CKOTO UCCIICOBAaHMs I03BOJIMIO IIPEAIONIOKUTE MHUONATHIO C
Pa3BHTHEM CTATHHHHIYIUPOBAHHOTO PabIOMHOIIH3A.

OO6cysxzenne: cpeay MOJOOHBIX MHONATHH BBIAEISIOT MU-
QITHIO — MHUONATHsI Oe3 IMOBBIMICHUSI YPOBHS KpeaTHHHH(OC-
¢okunazel (KOK) B mma3me KpoBH; MHO3MT — MHOIATUS C
noeiieHneM yposas KOK; padnomMnonn3 — MEONATHsI C TOBBI-
menneM yposusi KOK 6onee wem B 10 pa3. Eciu npu npueme
CTAaTHHOB B TeyeHue | roya Ha | MIJIIMOH Ha3HAYeHHH padmo-
muonu3 Berpedaercst y 0,15% manuentos, To apyrue (GpopMel
CTaTUHUHAYLUPOBAHHONW MUONATUU MOTYT BeTpedarses y 33%
MAIUeHTOB (U3 HUX y 6% — MHO3UTHI).

Pazpaboran anropuTM mepcoHaNM3alUM NPUMEHEHUs CTa-
THHOB B 3aBHCHMOCTH OT PE3yJbTaToB (papMaKOreHEeTHIECKOTO
tectupoBanust no SLCOIB1*5 ¢ yderoMm pacmpeneneHus re-
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HoTHMNa B poccuiickoil nmomymsiuuu: renorun TT — 61%, TC —
32,5%, CC — 6,5% 6onbubIX. Y HOocuteneil CC u CT reHoTHIion
OTMEYAEeTCs] He TOJBKO MOBBILICHUE PUCKA MUONATUU IIPU MIPU-
MEHEHUH CTaTHHOB B BBICOKHX J103aX, HO M HEIOCTATOYHAst A(-
(DEeKTUBHOCTB CTATHHOB, [I0TOMY Y 9TOH KaTeropHHy IMallieHTOB
IIPU HEIOCTMKEHUU 1ieNIeBbIX 3HaueHui xosnectepuna JIITHIT u
NPUMEHEHHH B MAKCUMAaJIbHO 0€30MacHBIX J103aX PEKOMEHIyeT-
sl HE YBEJIMYMBATh JI03y CTaTHHA, a KOMOMHUPOBATH €ro ¢ OJ10-
KaTopoOM BCcachIBaHMsI XoJiecTeprHa — 3eTumuoom [10].

JlaHHOMY MalWEeHTy NPOBEICHO (apMaKOTeHETHYECKOe HC-
CJIeIOBAaHUE Ha HOCHTEIBCTBO OINPEICIICHHOIO HoauMopdu3ma
reHa TpaHcIoprepa opranudeckux aHuoHoB SLCOIBI1, yua-
CTBYIOILIETO B BBIBEJCHUM aTOpBacTaTHHA B jkesdb. Hanmune
YKa3aHHOTO MOJIUMOPGHU3Ma MOXKET TIPUBECTU K U30BITOUHOMY
HaKOIJICHUIO CTaTHHOB B IIIa3M€ KPOBH, YTO MOXKET CTaTh IIPU-
YUHOW CTaTUHOBOW Muonatuu. BosibHOHN okasajcs HOocHUTeleM
«IMKOTO» aJIjIesIs, YTO He MOIVIO BBI3BAaTh HApyLICHHE (YHKIMH
TpaHCIOpTepa U SBISATHCS IPUYUHON pabIOMHOIIH3a Y TAaHHOTO
MalKeHTa.

Bropoii nmpuunHOW MOOOYHBIX NSHCTBHH WIM HEIOCTAaTOY-
HOHM TepaneBTHYeCKoi 3((QEKTHBHOCTH CTaTHHOB SIBJISETCS
MOJUMOP(H3M T'eHOB, OTBEYAIOIINX 3a CHHTE3 (EepMEHTOB,
obecrieunBapIINX UX MeTabonu3M. B uucio stux ¢epmeHToB
BXOIAT ceMercTBo 1mroxpomoB P450 (CYP), myrarnoH-S-
TpaHchepasa, N-anmnrpancdepasa. MyTanuu B reHax, KOAU-
PYIOLIHX TH (EePMEHTBI, MOTYT IPUBOAUTD K ITOBBIIICHHIO WIIH
CHIDKEHHIO WX aKTUBHOCTH. MeTaboJIM3M CTaTHHOB OCYIIECT-
BIISIETCSI, B OCHOBHOM, Iutoxpomom CYP3A4, ¢yBacraruna -
npeumyiectsenHo CYP2CS [9].

J1J1s1 BBISIBIICHUS] BOSMOXKHOM IPUYMHBI MHOTIATHH Y GOJILHOTO
ObLTa HcclienoBaHa akTHBHOCTD utoxpoma CYP3A4, metabo-
JIM3UPYIOUIETO CTaTuHBI B iedeHu. Merogom BOXKXX-MC konu-
YECTBEHHO OINpPEJeSIeHO B MOYE COOTHOILUCHHE KOHLEHTpauui
6-0eTa-rHIPOKCUKOPTH30Ia U KOPTH30J1a, KOTOPOE COCTABHUIIO
0,15, mpu HopManbHbIX 3HaYeHUsIX — oT 0,9 1o 3,0. Pe3ynbrarsl
npoObI CBHIETENBCTBYIOT, 4TO akTHBHOCTh CYP3A4 cHinkeHa,
YTO MOIJIO NPHUBECTH K HAKOIUICHHUIO aTOpBAacTaTHHA U Pa3BU-
TUIO MUONaTUH. BOJIBHOMY OTMEHEH aTopBacTaTUH U Ha3HA4eH
AQHTHOKCUJIQHT ATOKCH[OJ, SIBISIOMIMIICA HecnenupuuecKum
aktuBaropom m3odopm CYP3A4 u CYP2CS8 uutoxpoma P-450
[6]. CocTostHue OOJBHOTO YIYUIIUIOCH, BBIPAKEHHOCTH CHM-
IITOMOB MHOIIATHM YMEHbIIWIAch. [Ipu MoBTOpHOM HcclieoBa-
HuM akTHBHOCTH n3odepmenta CYP3A4, oTHOIIEHHE KOHIIECH-
Tpauuu 6-6eTa-ruJpOKCUKOPTH30J1a K KOPTH30JIy COCTaBUIO 3,1
(B mpenenax HOPMBbI).

Tperbeil NpHYMHON MHONATHH Y GOJIBHOTO MOIJIa OBITH CHO-
COOHOCTH CTaTHHOB OJJTHOBPEMEHHO OJIOKMPOBATh CHHTE3 XOJIe-
crepuna u kodu3uma Q10 (CoQ10). CHmkeHHE KOHIICHTpALHid
000X BELIECTB B KPOBH SIBISIETCS OCOOCHHOCTBIO JACHCTBHS
JTaHHOM I'pyIIIbI IIpenapaToB.

CoQ10 — 310 coenuHeHMe, HaXOAALIEECs B acCOLUALUAX C
MHTOXOH/JIPHAJIBHBIMA ()EPMEHTAMH M TOMOTAoIlee MM BbI-
pabaTbIBaTh SHEPrHI0 ISl (PYyHKIIMOHUPOBAHUS KIIETOK C OCO-
OCHHO BBICOKMMH MeTa0ONNYECKHUMH TOTPEOHOCTSIMU KIIET-
KA CEpICYHOI MBIIIIBI, NEUYCHU M IOUKETYyIOUHOH IKeJe3bl.
CoQ10 BeimonHseT Takke QYHKINU aHTHOKCHIaHTa. Muonarus
MOXKET OBITh BbI3BaHa AUCQYHKIME MUTOXOHIPHUI BCIIEICTBHE
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HegocrarouHoctd CoQ10. B saTom ciiyuae cTaHOBUTCS HOHATEH
MOJIOKHUTENBHBINA 3 deKT DTOKCHI0NA, SBISIOIMIEIOCS aHTHOK-
CH/IAaHTOM.

B cBsa3u ¢ nosBieHHeM y manueHTa BO BpeMs IOCIeAHEH
rOCNUTAIU3AIUN JU3ypUYecKkoro cuHiapoma mposeneHo KT-
o0cJieloBaHNEe MOYEBOIO ITy3bIps, BBIIBUBILEE 3JI0KAYE€CTBEH-
HyI0 omyxoiib. bosbHO#M ObUT mpoonepupoBad. CTaTHHBI B Te-
paneBTUYECKUX 103aX HHIYLUPYIOT aKTUBHOCTH TEJIOMEPa3bl
[3,12,18,22]. Tenomepasa cuHTE3UpYETCSl B OOJILITMHCTBE KJle-
TOK YeJIOBEKa HE3aBHCUMO OT MX TEJIOMEPa3HOW aKTUBHOCTH.
Comarnyeckue KJIETKM B OCHOBHOM JIMILIEHBI TEIOMEpa3HOM
akTUBHOCTH. OCOOCHHOCTH Pa3IMYHBIX KJIETOK B 3aBUCHMOCTH
OT TEJIOMEpP U TEJIOMEPa3HOW aKTUBHOCTH HPOSBIISIOTCS IMOCIe
npunynutensHoi skcnpeccun reda hTERT, Tak Ha3biBaemoii
tenomepusaiy. PHK-koMIOHEHT Tenomepasbl 3KCIpeccu-
pyercst B OONBIIMHCTBE KIIETOK YEIOBEKA HE3aBHCUMO OT
TEJIOMEPA3HON aKTUBHOCTH, II0ITOMY IIOCIE TPAHC(HEKLIUH B
kietku 4enoBeka reHa hTERT B Hux mosBisieTcst Teomepas-
Has akTUBHOCTS [4,5,8,11,19]. KieTku nosiy4aror crnocoOHOCTh
HOAJCP)KUBATh AJIMHY TeloMep. Takue KIeTKU CTalu Ha3bIBaTh
TEIOMEPU30BAHHBIMU. TeCTbl IOKa3ajd, 4YTO TEIOMEpPHU30-
BaHHbIC KJIETKU HE MPHOOPETAIOT CBOWCTB 3JI0KAYECTBEHHBIX
kierok. Hanuume TtenomepasHON aKTHBHOCTH He HapyllaeT
MEXaHU3MBbl PETYIALUMN POCTa KJIeTOK. Teromepasa He sABIsET-
Csl IPUYMHHBIM (AaKTOPOM KaHIIEPOreHe3a, a JIMIIb O3BOJISIeT
OITyXOJIEBBIM KJIETKaM JOCTHraTh MO3JHUX 3J10Ka4€CTBECHHBIX
craanid. OIHAKO, YBEJIMYCHUE aKTUBHOCTH JTOrO IeHa MOXKET
€o31aTh NPEANOChUIKH I Maaurauzauu. OcoOeHHO cepbes-
HbIE onaceHus Bo3HuKaloT npu tpancaykuuu rena hTERT, tak
KaK 9KCIIPECCHUS ITOTO IeHa CHOCOOHA YCHIIMBATh JKCIIPECCHIO
JIPYTHX TEHOB, YYacCTBYIOIIUX B Mpoiuepanuy KISTKH, a Tak-
ke, TIPENNONOKUTEIbHO, HeakTHBHOTO reHa hTERT kietkn xo-
3siuHa [4,5,8,11,19]. Takum oOpa3om, yBenudeHUe aKTUBHOCTH
9TOTO I'€Ha MOXKET CO3JaTh HPEANOCHUIKU Ul MaJIUTHU3ALMH.
HeoOxoaumocTs B BbIpaOOTKE HAICKHBIX KpUTEpUEB Oe30rac-
HOCTH IIPUMEHEHUs aKTUBATOPOB TEJIOMEPa3bl U TPAHCIYKLUH
rena hTERT TpeOyer nanbHeiiniero usyueHus.

TenomepasHas aKTHBHOCTb SBIISICTCA MapKepOM aKTHBHO
JeISIMXCST KJICTOK M OAHUM W3 Hambojee YHHBEPCAJIbHBIX
MapkepoB paka. [Tockomnbky etk npumepHo 80% ormyxomneit
YeJioBeKa 00JIaIaloT TeJIOMEpa3HOil aKTHBHOCTBIO, MOXKHO YT-
BEPXK/IaTh, YTO TEJIOMEpa3Has aKTHBHOCTh — Haunbosiee 00IIuit
Mapkep paka. ITO MOCIYKUIO TMOSIBICHUIO paboT, MOCBSIICH-
HBIX OIPEAEICHUI0 aKTUBHOCTU TEJIOMEpasbl Ui pa3paboTKu
METO/IOB HEMHBA3WBHOM JIMarHOCTUKK paka. Hamm kosteru c
kadeapsr yposoruu [IMI'MY um U.M. CeueHoBa pa3pabarsiBa-
10T HEMHBA3UBHBII METOJI ANarHOCTUKH PaKa MOYEBOTO ITy3bIps
C TIOMOILBIO OIPEAETICHUS] AKTUBHOCTH TeJIoMepa3bl B KJIETOU-
HOM ocajike mouu [1].

Benercs momck MeTonoB OsOKaabl TEIOMEPas3bl pa3jIMuHbI-
MH CII0cO0aMH OJIOKMPOBAHHS KaTaJM3UPYyEeMOro €0 IMpoLec-
ca — IOJJICPXKAHUS JUIMHBI TeoMep. Bo-mepBbIX — 3TO mps-
MOE MHIMOMpOBaHME: JHMOO KaTaIMTHYECKOH CyObEIMHUIIbI
(hTERT), nmu6o PHK-KOMIOHEHTHI TeIOMEpa3HOro KOMILIEKCA
(hTERC). Bo-BropsIXx — OIOKHpOBaHHE CBSI3BIBAHUS TEIOMED
¢ TeroMepa3oil. Mimeromuecs JaHHbIe 0 CTPYKTYpe U QYyHKIUH
TEJIOMEepPa3bl aHATM3UPYIOTCA JUISL CO34aHMsI UICKYCCTBEHHBIX pe-
I'yJSITOPOB TEJIOMEPa3bl: HHTHOUTOPOB U aKTUBATOPOB.

ITockonbky G0BHOI MOTy4an CTaTUHbI, KOTOPbIE MOTYT aK-
TUBU3UPOBATh TeJIOMepa3y, BO3HUKACT IPEANOIOKECHUE — HET
JI1 B3aUMOCBS3U MEXy IPUMEHEHHEM CTaTMHOB U BO3HUKHO-
BEHHMEM paKa MOYEBOTO ITy3bIPSL.

AHanu3upys JaHHbIE JIMTEPaTypbl O BIMSHUM CTaTMHOB Ha
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TEJIOMEPa3HyI0 aBTUBHOCTh U KJIMHHYECKOE COCTOSIHIE OOIBHO-
'O HEJIB3s CyAUTh O B3aMMOCBA3U MEXKIY NPUMEHEHUEM CTaTHU-
HOB U BO3HHMKHOBCHHEM pakKa MOYEBOI'0O ITy3bIPs, HO HEJIB3S U
HUCKIIOYUTE. MOXKHO JIMIIb THIIOTETHYECKU npeamnojiarartb 0 Ha-
JIMYUU CBA3U MEKAY IPUMEHECHUM CTaTUHOB U MaHl/Id)eCTa]_lHeﬁ
KaKUX-TH00 NPU3HAKOB OITyXOJIEBOTO IpoLiecca.

Cuyyaii 2: narmentka I1., 62 ., mocne ocrporo nHdapkTa MUO-
Kapa rojyJaia aueTHICATMIWIOBY0 Kuciaoty 100 mr Beuepom,
Tukarpeson 90 Mr yrpoM U Be4epom, KapBeauiIon 6,25 Mr yTpom 1
BEYEPOM, SHATAMNPUI 2,5 MI YTpoM, aropBacTaTuH 80 MIr BeuepoM,
omerpason 20 MI Be4epoM, CIIMPOHOJIAKTOH 25 MI' yTPOM.

Ha 14-ii nenp Tepanuu y NanyueHTKU Pa3BUIMCh ChIIb U AHa-
pesi. Ha 19-ii nenp — cy6debpunurer 1o 37,7°, 4yBCTBO ropeyn
BO PTY, TOLIHOTA, OTBpaieHue k nume. Ha 30-if nens — nauu-
eHTKa OblIa TOCIUTAIM3UPOBAHA B CTAIIMOHA.

bruoxuMuueckuii aHaaM3 KpOBH: aJaHWHAMUHOTpaHdepasza
(AnAT) — 1888 en/n, acnapraramuHoTpancdepaza (AcAT) —
1758 en/n, moueBuHa — 3,9 MMOJIB/JT, KPEATUHUH — 68 MKMOJIB/J,
xosiectepuH oot — 2,7 mmoss/n, JITTHIT — 1,54 mvons/n, -
pyoun obuwmii — 24,6 MkM/11, GuupyOuH npsmoit — 6,15 MxM/n,
rammarnytamuirpancepasa (IT'T) — 740 en/n, menounas Gpoc-
¢doraza (I[D) — 577 en/n. AtopBactaTt OTMEHEH. B ycmoBusx
cTanoHapa nposoawiack uHpy3uoHHas tepanus (I[emamepir,
T'entpan). YiyuiieHue coCTOSHUS Ha BTOpblee CYTKH, aHAIU3
kpoBu: AcAT — 120 en/n, AnAT — 469 en/n. BonbHast nepesene-
Ha B llenTp nepconanusuposanHoii Meauussl (LIIM).

[Mpu renoTunpoBanuy y 60JIbHOM BbIsiBIIeH reHoTu ¢. 521 TT
no nonumoppuomy mapkepy SLCOIBI*5, urto yka3biBaeT Ha
HHU3KHI PUCK PA3BUTHS MOPAKEHHUS MIEYSHH U OIEPEUHO-I10JI0-
caToi MyCKyJIaTypbl IpU CTaHAAPTHOM JJO3UPOBAHUY CTAaTUHOB.
Ipu nocrymnennu B LITIM: xonectepun oOuuii — 7,1 5SMMomb/,
JITTHIT — 4,9 mMons/in. TakTuka BeeHNWs: aHTHOKCHIAHTHAs Te-
pamnus ¢ MOCIeAYIOMUM MPUCOSANHEHHEM HU3KOMHTEHCHBHOM
tepanuu cratuHoM (PosyBacrarun 5 mr u D3etumud 10 mr). Pe-
syabrar: AnAT — 23 en/n, AcAT — 25 en/n, obuuii xonecTepux
cHuswics 10 6,5 mmons/n, JITTHIT — 4,0 MMons/i.

IToBeienue aktuBHOCTH YH3UMOB ANAT u AcAT nHabmrona-
erca y 1-5% GonbHBIX ¢ THIIepTpaHCAMUHA3EMHUEH U SBIIAETCS
JI0303aBHCUMBIM 3P PEKTOM CTATHHOB. [ €MaTOTOKCUYHOCTD CTa-
THUHOB — 3TO IIPUCYTCTBUC B KJIIMHUYECKOM KapTUHE IIPHU3HAKOB
3aK0oHa Xasi: IOBBILICHUE YPOBHs TpaHCAaMHUHA3 B 3 pasa BbIlIe
1 OoJiee BepXHEH IpaHHLIbl HOPMBbI, TOBBILICHHE YPOBHS 00IIEro
Ounupy6uHa B 2 u Gosee pasa BbIIIE BEPXHEH IPaHULIBI HOPMBI,
OTCYTCTBUE JPYIMX IPUYMH I U3MEHEHUH B OMOXMMUHU KPO-
BU. [Ipy Hanmuuum Bcex Tpex MPHU3HAKOB BEPOSTHOCThH IENaTo-
TOKCHUYHOCTH BbICOKAA.

3aKIIIOUCHNE: TMOBBINICHUE AKTHBHOCTH TMEUYEHOUHBIX (ep-
MCHTOB, ICIIATOTOKCUYHOCTb W CTATUHUHAYUHWPOBAHHAs MH-
omarus — 9TO HauOojee YacThle HEeKeaTelbHbIe Peakuud Ha
CTaTUHbI, KOTOPbIC OOBIYHO SIBJISTIOTCS CEPBE3HBIMU U NIPEJIBU-
JACHHBIMHU, IMOCKOJIBKY I/IH(bOpMaLII/IH O HHUX BKJIKOYCHA B TCKCT
MUHCTPYKIMUM N0 HPUMEHEHHIO. BOJIBIIMHCTBO MyOiIMKarmii,
MOCBAIICHHBIX OINMNCAHUK KIMHHUYCCKHX I/ICCJ'le)lOBaHI/Iﬁ Io-
OOYHOTO JCHCTBHSI CTATHHOB, 3aKaHUMBAIOTCS (ppasoii: «bosee
KPYIHBIE U JIOJTOCPOYHbIC KIMHUYECKHE HCCIICOBAHUS He-
06X0)11/IM]>I JJIA IIOATBEPIKACHHKA OTHUX BbIBOJAOB M OLIEHKU HX
KIIMHUYCCKUX HOCHeﬂCTBHﬁ». Pe3y.|'ll>TaTbl KIIMHUYCCKHUX HC-
CﬂeﬂOBaHHﬁ, OLCHUBAIOIIUX BIIMAHUEC CTATUHOB Ha TEJIOMEPHI U
TeloMepasy, yKa3blBaloT Ha TO, YTO JAJIMHA TEIOMep JIeHKOLUTOB
ACCOLM-UPYETCsl CO CTapeHHEeM COCYIMCTBIX KIETOK, (akTopa-
MH pPHUCKa CepIevYHO-COCYIMCTBIX 3aboseBanHuil. B mpouecce
YKOPOUCHUS TEJIOMEP Y4YacTBYIOT aTeporeHes3, aprepuajbHas
TUIEPTeH3Ms, OKUCIUTENIBHBINA CcTpecc U Bocnanenue. Mcroue-
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HHE TeJIOMep B OCJIbIX KPOBSHBIX KJIETKaX 00JIee TECHO CBSI3aHO
C DHJIOTEJINATILHBIM TOBPEKICHUEM U aTePOCKIEPO30M, UTO CO
CTapeHHEM U SIBJISICTCS 3HAYUMbBIM JUAarHOCTHYECKUM MapKepoM
OMOJIOTHYECKOTO CTAPEHUsI CePIeYHO-COCYAUCTOW CHUCTEMBI, a
M3MEHEHHs [UTHHBI TeJIOMEP MOTYT OTpaxaTb d(P(EeKTHBHOCTH
nposoxuMoil Tepanuu [16,20,21]. YuuTsiBast BEICOKYIO pacrpo-
CTPaHEHHOCTh CePJICYHO-COCYANCTHIX 3a00JIeBaHNUl, TATOJIOTUH
HEUYCHHH, 3JI0KAYeCTBEHHBIX HOBOOOPa30BaHMIl U IMOCTOSIHHO
pacrtyliee YiCciIo NaleHTOB, KOTOPBIE MOJIyYal0T CTaTHHBI - He-
00XOMMBI KPYITHOMACIITA0HBIE HCCIICJOBAHUS 110 BBISIBICHHIO
HEXeJATeNIbHbIX MT000UHBIX (I (EKTOB CTATHHOB y MAlMEHTOB
Pa3IMYHBIX BO3PACTHBIX M ATHUYECKUX TPYIII, a TAKXKe Malu-
entoB ¢ 3aboneBannssMu CCC 1 OHKOJIOTMYECKOH MaTooruei
[6,13-15,17].
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SUMMARY
CLINICAL CASE: THE SIDE EFFECTS OF STATINS

Kukes V., Chebyshev N., Pavlova L., Berechikidze I.,
Degtyarevskaya T., Badriddinova L.

Sechenov First Moscow State Medical University, Russia

The clinical studies, conducted in recent years, suggest that
statins increase the activity of telomerase and by that decelerate
speed of telomerase shortening. Thus, on one hand, it reduces a risk
of cardiovascular diseases development, decelerate aging, but on
the other hand, increasing the activity of telomerase, lead to expres-
sion rising of gene hTERT, that can make prerequisites for malig-
nancy. That’s why, it’s necessary to study the subject and develop
reliable criteria for safety use of activators-telomerase.

Keywords: statins, telomeres, telomerase, gene hTERT.
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Coronary artery disease (CAD) is the principal cause of mor-
tality and morbidity worldwide. Cardiovascular diseases are
growing radically with an estimation of 12 million people dying
each year, mainly in developing countries [53-55]. The wide-
spread prevalence of CAD is accompanied by the intensive in-
clusion of cardiac surgery throughout the world [18,43].

CAD is a complex chronic inflammatory disease that in-
cludes a group of cardiovascular disorders characterized by
low blood and oxygen supply to the heart muscle, mainly
caused by remodeling and narrowing of the coronary arteries,
due to plaque formation (atherosclerosis) on their inner wall
[4]. There are various clinical manifestations of CAD, in-
cluding stable angina, acute coronary syndrome, and sudden
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cardiac death.In the treatment of CAD and the prevention of
their complications, intervention on the coronary arteries is
usually recommended [22,36,50]. The listed documents pro-
vide a recommendation for coronary revascularization. How-
ever, it it is not easy making an unambiguous decision on the
need for myocardial revascularization in a particular patient.
Understanding the causes of the disturbance of coronary ar-
tery conduction will provide a new perspective for improving
patient treatment outcomes.

In this review, with the aim of improving the treatment out-
comes of patients with CAD, requiring percutaneous coronary
intervention and/or coronary artery bypass grafting, risk factors
of developing coronary syndrome are discussed.
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Atherosclerosis is the main etiopathogenic process that causes
CAD, and its progression is related to an interaction between
environmental (such as smoking, diet,physical activity and etc.)
and genetic factors (family history of heart disease),that modu-
late risk of the disease (older age, male gender, hypercholes-
terolemia, and high blood pressure, diabetes mellitus, obesity,
smoking habit) both individually and through interaction[10].
Although clinical ischemic cardiovascular events usually appear
after the fifth-sixth decade of life, this process starts earlier, even
during fetal development [32].

The risk factors of CAD may be divided into non-modifiable
and modifiable risk factors[28]. The non-modifiable risk factors
include age, male sex, and geneticswhich cannot be altered; they
are less determining in terms of risk factor management[19].

CAD is a principal cause of death of people over 65 years and
with increasing age, the proportion of deaths increases signifi-
cantly [8].Although the initial manifestation of CAD is delayed
in women by about ten years, it progressively increases in the
subsequent years after menopause [41, 42, 53].1t is predicted
that the global aging population will maintain CAD as a pre-
dominant cause of death worldwide [7]. Epidemiological studies
indicate that a family history of myocardial infarction, as well as
increased Ca2+ level, an increase in the carotid artery intima-
media thicnessare a risk factor for CAD [16,21,37,51,52].

The modifiable risk factors which can in principle be altered,
prevented or controlled by medical and lifestyle interventions
are hypertension, hypercholesterolemia, physical inactivity, dia-
betes, obesity and tobacco smoking [53-55]. Changes in modifi-
able risk factors reduce the risk of CAD development in about
60% of cases [35].

Hypertension is one of the most traditional risk factors, cor-
related with an increased probability of developing CAD in
various populations [7,11,29]; the role of hypertension in the de-
velopment of CAD can be modulated by various environmental
and genetic factors [26,27]. Smoking is the main factor in the
development of CAD, determining the rate of its progression [38].
Nicotine and carbon monoxide contents of cigarettes have damag-
ing effects on arteries, cause loss of their compliance, accumulation
of high level of non-esterified fatty acids in the circulating blood
and can induce cellular injury, elicit an inflammatory response and
set up a background of the atherosclerotic plaque formation [30].
The free radicals generated in process of smoking result in oxida-
tive stress and increase oxidation of low-density lipoproteins (LDL)
which trigger the recruitment of monocytes and T-cells to the endo-
thelium; these lead to the activation of macrophages and initiation
of the other processes that promote atherosclerosis [17]. The toxins
in tobacco smoke lower high-density lipoproteins (HDL), while
raising the level of high-density lipoproteins (LDL)-cholesterol
in patients’ blood [51]. Smoking is associated with a two-to six-
fold increase in the risk for myocardial infarction and a three-fold
increase in the risk for incident angina in males. There is a clear
relationship between CAD and the duration (years) and intensity
of smoking, the degree of inhalation, and the age of initiation of
smoking [51].

The link between lipid metabolism disorders and CAD has been
established by epidemiological studies and long-term outcomes
trials that demonstrated that lowering LDL-cholesterol levels sig-
nificantly reduced the risk of major coronary events[15]. These data
suggest that CAD is close related to deposition of lipids in blood
vessels walls, and can be considered as a manifestation of a chronic
inflammatory response to injury or infection. It was shown that a
high level of LDL-cholesterol in the blood is the principal cause
of injury to the artery and vascular smooth muscle cells [30], ad-
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hesion leukocytes to vascular endothelium, further accumulation
of lipids which result in foam cells formation and atherosclerotic
plaque development. Elevated plasma cholesterol levels have been
established as risk factors for CAD, and the prevention of CAD and
its complications for almost 25 years was focused on lowering of
the blood cholesterol, particularly the LDL-cholesterol level. How-
ever, the mechanisms of atherogenesis are complex and imply an
important role of both lipids and inflammation in the development
of atherosclerosis plaques. Today atherosclerosis is discussed as an
inflammatory disease. Markers of systemic inflammation, such as
soluble adhesion molecules, C reactive protein, circulating bacte-
rial endotoxin, soluble human heat-shock protein (HSP) 60, and
antibodies to mycobacterial HSP 65, may predict an increased risk
of atherosclerosis [16, 25]. According to the National Cholesterol
Education Program (NCEP), Adult Treatment Panel III (ATP III)
guidelines [48] lipid-lowering modes of therapy also reduce inflam-
mation, which may reduce the risk of cardiovascular events, even
for individuals with LDL-cholesterol levels in the normal range.

One of the risk factors of CAD is diabetes (especially type 2
diabetes mellitus). Diabetes mellitus and metabolic syndrome
elevate the risk of cardiovascular death 2- to 4-fold and reduce
life expectancy by 5 to 10 years[10,39]. Patients with diabetes
have two to the four-fold likelihood of developing CAD [3].

Obesity, as an independent progenitor of the multiple ath-
erogenic processes of the metabolic syndrome, is a predictor of
CADJ[23]. Obesity is associated with an increase in both oxida-
tive stress and the pro-inflammatory effects of certain cytokines.
Interleukin-6, produced in adipocytes, stimulates the production
of C-reactive protein and endothelial dysfunction by decreas-
ing nitric oxide (NO¢) content, leading to vasoconstriction and
increasing vascular resistance [1,36,38,45].Co-morbidities are
common among patients with CAD and are associated with an
increased risk of myocardial infarction, stroke and, etc. [40].

Lifestyle - diet, quality of food consumed, physical activity,
is a key determinant of energy expenditure and thus is funda-
mental to energy balance and weight control. Physical activity
improves endothelial function, which enhances vasodilatation
and vasomotor function in the blood vessels [9], contributes to
glycaemic control, improved blood pressure, lipid profile and
insulin sensitivity [24]. Other factors as psychosocial, symptoms
of depression, low socioeconomic status, as well as indicators of
chronic inflammation are also important [20].

Low socioeconomic status, lack of social support, social isola-
tion, stress at work and in family life, negative emotions includ-
ing depression and hostility have been shown to influence both the
risk of contracting CAD and the worsening of clinical course and
prognosis in patients. Psychosocial factors can act as barriers to suc-
cessful treatment and efforts to improve lifestyles, as well as to en-
hance the health and well-being of the patients and population, and
in themselves contribute to the risk of developing CAD.

Now it is recognized that during the progression of the ath-
erosclerotic lesions, systemic inflammation of blood vessel en-
dothelium usually abounds in a widespread, diffuse distribution
[42] and atherosclerotic plaques may develop at the same time in
multiple arterial beds [5]. This is clinically significant because
poly vascular disease is associated with a particularly high risk
of major cardiovascular events, and the prognosis worsens as the
number of affected arterial beds increases [44,47]. Stenoses rep-
resent only the “tip of the iceberg” of atherosclerosis; the ubiqg-
uity of substantial but not—flow-limiting atherosclerotic lesions
even in adolescents and young adults [49] is considerable for
our current understanding of the pathogenesis of acute coronary
syndromes.
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Until recently, the presence of myocardial ischemia associated
with flow-limiting stenoses determined the therapy of CAD, that
aimed the correction of the reduced myocardial blood flow (eg.,
nitroglycerin, nitrates, B-blocking agents, and calcium channel
blockers), reduction of oxygen requirements by influence on pa-
rameters, such as heart rate and the inotropic and loading condi-
tions of the heart, and also, increasing the efficiency of energy
production by inhibiting free fatty acid oxidation and that pro-
mote glucose utilization. The subsequent successes in surgical
and percutaneous revascularization represent some of the great
therapeutic advances of the last century. Driven by the success of
the modern revascularization methods - angiography, gene and cell
therapy that target arterial stenoses, give possibility correct blood
supply, stimulation of arteriogenesis.However, based on the suc-
cess of the angiography and revascularization strategies that target
arterial stenoses, the risk of CAD events was reviewed as depen-
dent on the degree of stenosis and atherosclerosis was considered
as a segmental or focal disease. Based on scientific advances in the
pathogenesis of atherosclerosis, this traditional point of view has
undergone a radical revision, which provided a new perspective for
improving patient treatment outcomes [2]. Traditional angiography
provides only estimation of the severity of most lesions, whereas
ischemia may result from dynamic obstruction superimposed on
fixed stenoses, and lesions can progress rapidly, heralding a poor
prognosis [6,34], that probably reflects episodes of acute lesion
disruption, thrombosis in situ, that promote sudden increases in the
severity of the obstruction [31]. Revascularization cannot protect
against future acute thrombotic events; beyond the treatment of
flow-limiting lesions, attention should be paid to nonobstructive
plaques, all measures must be taken to prevent the formation of the
new plaques. Current evidence suggests that measures that modify
risk factors of CAD can delay disease progression and even support
its regression. All this helps to increase the effectiveness of revascu-
larization and increase the long-term effects of its effects.

The analysis of the literature data makes strong evidence that
for the successful treatment of CAD combining optimal revas-
cularization strategies with long-term measures of risk reduction
in lifestyle, often in combination with pharmacological mea-
sures, is needed. Numerous primary and secondary prevention
trials have shown that management of modifiable risk factors
(reduction in LDL-cholesterol level, decrease in blood pressure,
discontinuation of smoking) reduces death rates, myocardial in-
farction, stroke, and other cardiovascular events, including the
need for revascularization. Refined guidelines for the primary
and secondary prevention of atherosclerosis account for modi-
fiable and nonmodifiable, and other emerging risk factors od
CAD [13,14,19].
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The treatment of coronary arteries disease (CAD) and the
prevention of their complications, intervention on the coronary
arteries is usually recommended.

In this review, with the aim of improving the treatment out-
comes of patients with CAD, requiring percutaneous coronary
intervention and/or coronary artery bypass grafting,risk factors
of developing coronary syndrome are discussed.

Understanding the causes of the disturbance of coronary ar-
tery conduction will provide a new perspective for improving
patient treatment outcomes. Revascularization cannot protect
against future acute thrombotic events; for the successful treat-
ment of CAD combining optimal revascularization strategies
with long-term measures of risk reduction in lifestyle, often in
combination with pharmacological measures, is needed. Nu-
merous primary and secondary prevention trials have shown
that management of modifiable risk factors (reduction in LDL-
cholesterol level, decrease in blood pressure, discontinuation
of smoking) reduces death rates, myocardial infarction, stroke,
and other cardiovascular events, including the need for revas-
cularization. Refined guidelines for the primary and secondary
prevention of atherosclerosis account for modifiable and non-
modifiable, and other emerging risk factors of CAD.

Keywords: coronary arteries disease.
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Ipu neyenun u npoduiakTHke 3a00JICBaHUN KOPOHAPHBIX
apTepuil U UX OCIOKHECHUH PEKOMEHIYETCs YPECKOKHOE KOpPO-
HapHOC€ BMECIIATE/ILCTBO I/I/I/IJ'II/I UX IIYHTUPOBAHUEC.

B 0630pe ¢ nenbio yimydiieHus pe3yibTaToB JISYeHH s alueH-
TOB C 3a00JICBaHUSIMU KOPOHAPHBIX apTepuil, TpeOyIOmHUX upe-
CKOXHOT'O KOPOHAapHOI'0 BMEIIATE/ILCTBA I/I/HJ'[I/I IIYHTUPOBAHUSA
KOPOHAPHOM apTepuu, 00CyxaroTcst GaKTOpbl pHCKa Pa3BUTHS
KOPOHAPHOTO CUHAPOMA.
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W3yuyeHne npuyuH HapylleHHs NPOBOAMMOCTU KOPOHAPHOM
apTepuy MPEAOCTABUT HOBYIO IEPCHEKTUBY IS YITy4LICHU
Pe3yabTaToB JEUEHNs AallUeHTOB. PeBacKynsapu3aiys He MOXeT
3aIIUTUTH OT OYAYLIMX OCTPBIX TPOMOOTHYECKUX SIBICHUIA; IS
YCIICLITHOTO JieYeHHs 3a00JIeBaHMiI KOPOHAPHBIX apTepuil He-
00XOZIMMO COYETaHHE ONTHMAIIBHBIX CTPATErHil PeBaCKYISIPH-
3alUM C JOJTOCPOYHBIMU MEpaMU CHIDKEHHs PUCKOB B oOpase
JKM3HH, JKEJIATeJIbHO COBMECTHO € (papMaKoIOrHIeCKUMU Mepa-
MHU. MHOTOYHCIIEHHbIE UCCIICIOBAHMS ICPBUYHON U BTOPUYHOM
NpoUIAKTHKY MOKa3alH, 4TO YHpaBieHHe MOIU(UIUPyeMbl-
MH pakTOpaMu prcka (CHHKEHHE YPOBHS XOJIECTEPUHA, apTepH-
AJIbHOTO JIaBJICHUS, NPEKpalleHHe KypeHUs) MOHMKACT YUCIIO
CllydaeB CMEPTHOCTH, HH(pAPKTa MUOKAp/Ia, HHCYIBTa U IPYTUX
CEPJIEYHO-COCYUCTHIX OCTIOKHEHHI.

PexomeHaauu 1o nepBUYHON U BTOPUYHOI mpoduiakTuke
aTepoCKIIeP03a YUUTHIBAIOT MOAN(HLIUPYEMbIE U HEMOAUDHIIH-
pyemble, a Takxke Apyrue (akTopbl pucka 3a0ojieBaHUil KOPO-
HapHBIX apTepHil.
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CLINICAL EPIDEMIOLOGY OF ISCHEMIC STROKE:
GLOBAL TRENDS AND REGIONAL DIFFERENCES

Muratova T., Khramtsov D., Stoyanov A., Vorokhta Yu.

Odessa National Medical University, Ukraine

Clinical epidemiology is a medical discipline investigating
and controlling the distribution and determinants of disease. It
studies the patterns of incidence and prevalence of any health
conditions, which allows predicting their course and outcomes
for each individual patient using the best evidence based on clin-
ical studies [1,2]. Clinical epidemiology of cerebrovascular dis-
eases is developing rapidly. Epidemiological studies conducted
at the regional and national levels are used for the development
of preventive programs, as well as for optimizing stroke care [3].

The efforts of specialists in clinical epidemiology of stroke
are focused on studying the absolute risk of disease occurrence
and searching clinical markers of its progression and recurrence
[1,3]. Risk markers can include genetic characteristics, environ-
mental factors, molecular biomarkers, medical imaging results,
or any other clinical, instrumental, or laboratory tests [4]. How-
ever, in the field of angioneurology there is still a lack of basic
clinical and epidemiological studies [3].

Thrift A. etal. (2017) analyzed data from various national reg-
istries [5]. It has been shown that stroke incidence and mortal-
ity correlate with the age of patients in all regions of the world
with a tendency to higher incidence of strokes among men (with
the exception of some Caribbean islands where women prevail).
When comparing the frequency of detection of ischemic stroke,
the highest numbers are recorded in the countries of the former
Soviet Union (Belarus - 200-400 cases per 100,000 population
[5,6], Ukraine - 280-290 cases per 100,000 population [5,7],
Moldova - 370-390 cases per 100,000 population [8], Russia -
460-590 cases per 100,000 population [9], Kazakhstan - 250-
370 cases per 100,000 population [10]), the lowest levels are
recorded in Australia (91 cases per 100,000 population among
men and 61 - among women) and in Pakistan (95 cases per
100,000 population) [5]. The relatively low prevalence of stroke
in some third world countries is apparently due to diagnostic
defects and an imperfect medical care system [5,11].

The frequency of thrombolysis in ischemic stroke varies not
only at the level of different countries but also within them [5,
12]. The world leaders in this indicator are Estonia, Finland,
Austria, Great Britain, the USA, Canada and Japan. Over the
past decade, the incidence of systemic thrombolysis has in-
creased several times, from 6.0% to 9.5% in Germany, from
1.8% to 12.2% in the United Kingdom, from 2.2% to 7.0% - in
Sweden, from 0.9% to 5.7% in Poland and from 0.4% to 5.9%
in Israel. The lowest levels in the frequency of thrombolysis are
recorded in Romania (0.1% of the total number of strokes) and
in Ukraine (0.03%) [5]. In Asia, the incidence of thrombolysis
is generally lower than in Europe and North America. Thus, in
China this indicator does not exceed 2.5%, in India and Pakistan
- less than 1% [5,13]. The lowest levels of thrombolytic therapy
have been reported in Africa; the situation is somewhat better in
Latin America [5,11].

Unfortunately, despite some progress in the application of
modern revascularization technologies, the real practice of using
thrombolysis is far from the initial expectations of experts even
when applied to economically developed countries of the world
[5, 14]. Thus, in Germany only 60% of potential candidates for
thrombolysis received thrombolytictherapy, while in Italy and
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Portugal the rate of thrombolysis coverage of candidates did not
exceed 42%. In the Netherlands and France, only a third of po-
tential candidates receive rtpA. The situation is slightly better in
the UK, where in 2014 81% of the total number of candidates
underwent thrombolysis [5]. Obstacles to the wider introduction
of emergency drug revascularization are defects in the provision
of care at the prehospital stage, lack of infrastructure, and un-
availability of the drug due to its high cost [5,12-14].

Certain hopes are pinned today on endovascular interven-
tions, which allow providing assistance outside the therapeutic
window for systemic thrombolysis [15]. However, their effec-
tiveness is sufficient only in patients with proximal occlusion
of the large arteries of the brain, that is, no more than 7% of the
total number of ischemic strokes [5,15]. In addition, this method
of therapy is widespread mainly in economically developed
countries [3,15].

The epidemiology of recurrent strokesis described in a rela-
tively small number of publications[16-18]. The frequency of
stroke occurrence in the first three months after a cerebral infarc-
tion is assessed as 14.5-18.3%. Existing data could be divided
into three main domains. The first domain is represented by the
researches assessing the effectiveness of modern methods of
secondary prevention of stroke in patients with atrial fibrillation
[16]. The second domain is related to the studies on the effec-
tiveness of revascularizing surgical interventions on the large
brachiocephalic vessels [17]. Finally, there are studies on the
prevention of cryptogenic (ESUS) strokes [18]. Published data
do not allow us to draw unambiguous conclusions about the fre-
quency of recurrent strokes in the various regions of the world,
however, in general, the number of repeated strokes is higher in
third world countries and in the post-Soviet space [5-11,16-18].

The aim of the study was to assess the epidemiology of clinical
variants of ischemic stroke in the different countries of the world.

Material and methods. The primary information search with
a depth of 15 years was performed in the databases EMBASE,
PubMed, OVID, EBSCOhost, ProQuest, Google Scholar, IR-
BIS, PUHI] (RISC). Search keywords: ischemic stroke, epide-
miology, secondary prevention, treatment, diagnosis. Addition-
ally, a search was made for RCTs dedicated to the treatment and
diagnosis of acute stroke in the ClinicalTrials database. A total
of 106,301 publications were analyzed, then 167 publications
were selected which best met the search criteria. Subsequently, a
content analysis of the articles was conducted with the selection
of information corresponding to different geographical regions
(Western and Eastern Europe, countries of the former Soviet
Union, the Middle East, Southeast Asia, Australia and Oceania,
North America, Latin America, Africa), and groups of countries
based on their GDP (economically developed countries, middle-
income countries, lower middle income and low income). The
total number of references cited in the article is reduced to 30
titles. Statistical processing is performed by the method of fre-
quency analysis.

Results and discussion. At the beginning of 2019, there were
847 RCTs in the world dedicated to the diagnosis and treatment
of acute stroke [19]. Most of them were done in Europe, USA
and China (Fig.)
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Fig. RCT devoted to stroke in the world (www.clinicaltrials.
gov) [19]

Unfortunately, it is impossible to use these data directly to es-
timate the frequency of ischemic stroke in different countries of
the world. In this regard, we analysed the selected publications
to identify the peculiarities of stroke epidemiology in various
countries of the world.

The most comprehensive data were obtained during the Glob-
al Burden of Disease Study 2013 [20-23]. According to Feigin et
al. (2016), more than 90-% of all cases of stroke are associated
with modifiable risk factors, which in particular include nutri-
tion, physical activity, bad habits, work and rest, blood pressure,
glycemia and cholesterolemia, the presence of arhythmia, level
of environmental pollution [20]. The highest levels of the fre-
quency of potentially preventable cases of stroke are recorded in
post-Soviet countries [5-10]. Ukraine is not an exception [7,24].

According to official statistics, cerebrovascular diseases in
Ukraine are the second most common cause of death (100-110
thousand deaths, about 14% of all deaths), 100-110 thousand
strokes occur annually (more than a third of them are in people
of working age), 30-40% of stroke patients die within the first
30 days and up to 50% within 1 year of the onset of the dis-
case, 20-40% of survivors become dependent on outside care
(12.5% of primary disability), and only about 10 % return to a
full life [24]. According to the Ministry of Health, the highest
stroke prevalence rates were recorded in the Dnieper, Donetsk,
Zaporizhzhya, Kharkov, Kiev and Odessa regions, and the low-
est - in the Lviv and Ivano-Frankivsk regions. Ukraine ranks
45™ among the countries of the world in terms of mortality from
stroke (18.81 cases per 100 thousand of the population) [20, 24].

When analyzing the prevalence of various forms of stroke in
different countries of the world, it was found that the cardioem-
bolic variant occurs with different frequencies, on average, in
12-31% of cases, and recurrentcardioembolic stroke occurs in
Japan with a frequency of 8.8% [25], and in Russia and other
post-Soviet countries- 15-25% [26].

It should be noted that approximately two thirds of cardio-
embolic strokes are accompanied by hemorrhagic transforma-
tion, and the cause of mixed infarctions in most (95%) cases is
cardioembolism [16]. In this case, hemorrhagic transformation
of the ischemic focus, as a rule, is not accompanied by a sig-
nificant deterioration in the patient’s condition, since necrotic
tissue is already impregnated. However, intracranial hemor-
rhage is also possible with extensive cardioembolic strokes due
to occlusion of the carotid arteries, with infarction in the zone
of vascularization of the posterior cerebral arteries, which arose
secondarily with inclination of the temporal lobes, as well as
with development of venous thrombosis. The size of cerebral
infarction resulting from embolism is usually more significant
than thrombotic infarction even when the same cerebral vessel is
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involved. This is explained by the speed of development of em-
bolic stroke (so compensatory blood supply to the affected area
does not have enough time to be developed), as well as, possibly,
by developing spasm of the vessel in response to the penetration
of “foreign” tissue into its lumen [1,2,16].

Stenotic lesions of the carotid arteries cause stroke in 15%
of cases. Well-timed implementation of carotid endarterectomy
significantly reduces the risk of recurrent stroke, with the best
results for patients with severe stenosis (70% - 99%), while per-
forming surgical revascularization with less severe stenosis (50-
69%) gives a lower reduction in relative risk (4.6% vs 15.9%),
and endarterectomy for clinically insignificant atherosclerotic
plaques is unreasonable [17].

According to Mikitey O.V. (2015) the frequency of repeated isch-
emic strokes is from 5 to 31% of all vascular diseases of the brain, and
their frequency in the first month after the initial stroke reaches 7-8%,
during the first year - from 6 to 20%. After a stroke, every third patient
has a repeated stroke within five years [27]. The frequency of repeated
strokes is determined by the clinical variants of the primary stroke:
for POCI the frequency of repeated strokes is 20-25%, for TACI
and PACI - 17%, for LACI - 9% [3,16-18,28].

According to [27], it was found that recurrent strokes occur more
often in the same arteries as the primary strokes. Moreover, the lo-
calization is most likely to coincide for POCI. At the same time, the
frequency of the coincidence does not exceed 60%.

In recent years, researchers have showed increased interest
in the problem of secondary prevention of cryptogenic stroke.
Since 2014, the term “embolic stroke of undetermined source”
(ESUS) has been used in specialized literature to indicate the
likely embolic mechanism of a cerebrovascular incident. The
frequency of ESUS is estimated at 2.3-6.8%, with recurrent
strokes occurring in such patients in 7-11% of cases within 3—-6
months after the initial stroke. Antiplatelet therapy is currently
used to prevent cryptogenic embolic stroke, and a number of
RCTs is being conducted to evaluate the effectiveness and safety
of oral anticoagulants in ESUS [18, 29].

In general, global trends in the clinical epidemiology of isch-
emic stroke are associated with the aging of the population, in-
creased role of comorbid pathology and the progress of medi-
cal technologies improvingthe detection of small strokes and
provide emergency revascularization in stroke. The observed
regional differences occur due to the different levels of socio-
economic development and the resource base of national health
systems, differences in the compliance of the applied secondary
prevention schemes, and also depend on the availability of na-
tional registers and large epidemiological studies.

Inadequate and untimely medical care at the prehospital and
early hospital stages, the ineffective implementation of modern
methods of diagnosis and treatment (conservative and surgical)
in hospitals, according to the approved clinical protocols, as
well as staff shortages lead to the fatal consequences of stroke
and various degrees of disability. The consequence of the devel-
opment of scientific research in the field of stroke was the oppor-
tunity to implement the concept of “time is the brain”. It formed
a new attitude towards stroke with recognition that stroke
treatment requires emergency hospitalization, and that medi-
cal care should be provided in the “therapeutic window” from
the moment of its occurrence in specialized stroke units where
multidisciplinary team of trained specialists is available. Such
multidisciplinary team includes neurologists, nurses, specialists
of physicaland occupational rehabilitation, speech therapists,
psychologists, social workers and so on. Timely implementation
of secondary prevention measures significantly reduces the risk
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of recurrent strokes and helps to improve the quality of life of
patients who have had stroke [16-18,30].

Conclusion. 1. At the beginning of 2019, there were 847 RCTs in
the world dedicated to the diagnosis and treatment of acute stroke,
most of which were performed in Europe, the USA and China.

2. 90% of all cases of stroke in the world are associated with
modifiable risk factors.

3. The highest incidence rates of ischemic stroke are registered
in the developing nations and post-Soviet countries.

4. The frequency of recurrent strokes is determined by the clini-
cal variants of the primary stroke: for POCI, the frequency of re-
peated strokes is 20-25%, for TACI and PACI - 17%, for LACI
- 9%, and in most cases of recurrent strokes they occur in the
same cerebral artery as the primary ones.

5. Global trends in the clinical epidemiology of ischemic stroke
are associated with the aging of the population, increasing role
of comorbid pathology and the progress of medical diagnosti-
cand treatment technologies.

6. The observed regional differences could be explained by the
various levels of socio-economic development and the resource
base of national health systems, differences in the compliance of
the applied secondary prevention, as well as by the availability
of national registers and large epidemiological studies.
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SUMMARY

CLINICAL EPIDEMIOLOGY OF ISCHEMIC STROKE:
GLOBAL TRENDS AND REGIONAL DIFFERENCES

Muratova T., Khramtsov D., Stoyanov A., Vorokhta Yu.
Odessa National Medical University, Ukraine

The aim of the study was to assess the epidemiology of clinical
variants of ischemic stroke in the different countries of the world.

The depth of information search is 15 years, it was performed in
the databases EMBASE, PubMed, OVID, EBSCOhost, ProQuest,
Google Scholar, IRBIS, PUHI] (RISC). 30 articles were selected
for further analysis. There was found that at the beginning of 2019,
there were 847 RCTs in the world dedicated to the diagnosis and
treatment of acute stroke, most of which were performed in Europe,
the USA and China. 90 % of all cases of stroke in the world are
associated with modifiable risk factors. The highest incidence rates
of ischemic stroke are registered in the developing nations and post-
Soviet countries. The frequency of recurrent strokes is determined
by the clinical variants of the primary stroke: for POCI, the fre-
quency of repeated strokes is 20-25%, for TACI and PACI - 17%,
for LACI - 9%, and in most cases of recurrent strokes they occur
in the same cerebral artery as the primary ones. Global trends in
the clinical epidemiology of ischemic stroke are associated with
the aging of the population, increasing role of comorbid pathology
and the progress of medical diagnosticand treatment technologies.
The observed regional differences could be explained by the vari-
ous levels of socio-economic development and the resource base
of national health systems, differences in the compliance of the ap-
plied secondary prevention, as well as by the availability of national
registers and large epidemiological studies.

Keywords: stroke, epidemiology, secondary prevention,
treatment, diagnosis.

PE3IOME

KIMHUYECKASA SIUIAEMHOJIOI'USA HUIHNEMUYE-
CKOI'O UHCVJIBTA: ITTOBAJIBHBIE TEHAEHIIUU U
PEI'MOHAJIBHBIE PA3JINYUST

Myparosa T.H., Xpamuos /I.H., CrosinoB A.H.,
Bopoxra I0.H.

Ooecckuil HaYUOHANbHBII MEOUYUHCKUL YHUGepcumem, Yxkpauna

Ienbro McceioBaHus IBUIACH OLICHKA SIHISMHOIOTUH KIIH-
HHUYCCKHUX BaApUAHTOB UIIECMUYCCKOTIO MHCYJIbTA B Pa3HbIX CTpa-
Hax MHpa.

I'mybuna mnoucka wmHpopMauuu cocraBimsier 15 ner, oHa
npoBommiack B 0azax manHeix EMBASE, PubMed, OVID,
EBSCOhost, ProQuest, GoogleScholar, IRBIS, PUHII (RISC).
30 crareit oToOpaHbl Ul panbHelero anaauza. OOHapyxe-
HO, 4yTOo B Havasie 2019 r. B Mupe HacuuThiBajioch 847 paHno-
MHU3HUPOBAHHBIX KIMHUYECKUX MCCHKﬂOBaHMﬁ, IOCBAILICHHBIX
JUArHoCTUKE U JICHCHHUIO OCTPOIro MHCYJbTA, 6OH]>LLII/IHCTBO u3
HUX npoBoaminck B EBpone, CILA u Kurae. 90% Bcex ciryuaes
UHCYJIBTa B MHpPE CBsI3aHbI ¢ MOIU(UIMPYEMbIMU (aKTOpaMH
pucka. Camble BBICOKHME I10Ka3aTeIH 3a001€Ba€MOCTH HILEMHU-
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YECCKUM I/IHCyJ'IbTOM 3apEeruCTpUpoOBaHbl B Pa3BUBANOLIUXCSA U
MOCTCOBETCKUX CTpaHax. YacToTa MOBTOPHBIX MHCYJIBTOB OIIpe-
JCIACTCA KIIMHUYECKUMHA BapyUaHTaMU IIEPBUYHOIO MHCYJIbTA: [T
POCI yacrora moBTOpHBIX MHCYIBTOB cocTaBisieT 20-25%, it
TACI u PACI - 17%, ms LACI - 9%, a B GONMBIIMHCTBE CITy4a-
€B PeLUIMBUPYIOIIIE UHCY/BTHI IPOUCXOAAT B TOH e MO3TOBOM
apTepuu, YTO W NepBUYHbIC. [7100aIbHbIC TEHACHIIUU B KIMHH-
qecxoii SMUACMHUOJIOI'MU UIIEMHUYCCKOIO MHCYJIbTa CBA3aHbl CO
CTapeHUEM HaceJICHUs, BO3pacTaloIeil POJIbIO COMyTCTBYIOILCH
IaToOJIOTUU U PA3BUTHEM MEJULIMHCKUX NUATHOCTUYCCKUX U JIC-
YeOHBIX TEXHOJIOTHH.

Habnronaemble peruoHaibHble Pa3indusi MOTYT ObITh 00b-
SCHCHbI pPas3jIMYHbIMU ypOBHﬂMI/I COIMAJIBHO-3KOHOMHYECCKOTI O
Pa3BUTHS M PECYpCHOI 0a30i HAIMOHAIBHBIX CHCTEM 3PaBO-
OXpaHCHU, pa3JIMIUAMHU B COOTBETCTBUU HpI/IMeHﬂeMOﬁ BTO-
PUYHON MPOQUIAKTHKH, a TAKXKE HAIUYHCM HAIIMOHAIBHBIX
PErucTpoB U KPYIHBIX SMUIEMHUOIOIMYECKUX UCCIICIOBAHHUM.
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THE EFFECTIVENESS OF MELATONIN IN THE COMPLEX TREATMENT
OF HYPERTENSION IN PATIENTS WITH STAGE 5 CHRONIC KIDNEY DISEASE

Petrova A., Kondratiuk V., Karpenko O., Ostashevska T., Krasiuk E.

Bogomolets National Medical University, Kyiv, Ukraine

The problem of effective treatment of a patient with high car-
diovascular risk is a complex task of modern medicine. Mortality
from cardiovascular disease takes first place among the causes
of mortality and disability worldwide, in spite of medical level.
Recently, there has been a progressive increase in the number
of patients with chronic kidney disease (CKD), the risk of mor-
tality in which is much higher than in patients of the general
population due to a combination of cardiovascular risk factors
(hypertension, proteinuria, decrease in glomerular filtration rate,
hyperuricemia, cardiac remodeling, and cardiac remodeling, etc.
[23]. Arterial hypertension (AH) as a cause of fatal cardiovascu-
lar events is compared with a noninfectious epidemic, more and
more often becomes resistant to AH, and its prevalence of CKD
is in 2-3 times higher than in the general population [24,29].

In patients with terminal renal insufficiency, prior to initia-
tion of renal replacement therapy, hypertension exceeds 90%.
There is a close connection between hypertension and CKD: on
the one hand, the development and progression of CKD lead to
increased of arterial hypertension (BP), on the other hand, the
presence of hypertension is associated with a significant dete-
rioration in the prognosis of patients with CKD. Therefore, the
search for new approaches to optimize the treatment of hyper-
tension in patients with CKD by studying all possible pathoge-
netic mechanisms of hypertension is an urgent task today [15].

AH in a patient with CKD is a multifactorial condition in
which the pathogenesis plays by the violation of the dynamic
equilibrium between the pressor and depressor mechanisms of
neurohumoral regulation of cardiovascular system activity in
general and the regulation of blood pressure [4,8,16]. A special
place in the complex system of mechanisms of neurohumoral
regulation of blood pressure belongs to melatonin, which re-
duces the activity of the pressor mechanisms of neuroendocrine
regulation, regulates the tone of blood vessels through specific
M-receptors of the endothelium, limits the vasoconstrictor ef-
fects of noradrenaline, vasopressin, endothelin-1 and other bio-
logically active substances, improves the state of baroreflex
regulation and exhibits powerful antioxidant properties [11].

It is well-known that in physiological conditions the secretion
of melatonin by neuroendocrine epiphysis cells occurs mainly at
night during sleep, coinciding with the physiological nocturnal
decrease of blood pressure [2,3,17]. A number of studies show
that with insufficient production of melatonin, the activation of
the renin-angiotensin-aldosterone system (RAAS) occurs, de-
creases baroreflex activity, increases platelet aggregative ability,
decreases fibrinolytic activity of the blood, increases vascular
tone, which contributes to the adverse daily profile of blood
pressure and the development of cardiovascular complications
[5,6,9,10,25]. Unfavorable daily profiles of blood pressure (non-
dipper or night-picker) are manifestations of circadian rhythm
disturbances in the body due to serum melatonin deficiency,
vegetative dysfunction, RAAS hyperactivity, sodium-dependent
mechanism of hypertension, hyperuricemia on various multior-
gan messages in CKD [7,18,26].

The time index (TI) of hypertension (a period of elevated BP
during the day) has been suggested by some authors for predict-
ing the risk of cardiovascular events in patients [30]. An inde-
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pendent predictive value of the value of pressure load regarding
to the development of myocardial remodeling has been estab-
lished. The speed of the morning rise (SMR)in blood pressure
is important indicator, as it is known that the morning period
is considered to be a time of cardiovascular catastrophes [32-
34]. This is due to the physiological activation of sympatho-
adrenal and renin angiotensin aldosterone system (RAAS),
which leads to increased vascular tone, decreased fibrinolytic
properties of blood with the development of myocardial in-
farction, stroke in the morning, so the speed of the morning
rise (SMR) in blood pressure in the period from 4:00 to 10:00
a.m. is considered as a starting mechanism for the development
of complications [20].

Nocturnal hypertension is a risk factor for cardiovascular
events, but its causes have not been fully learned. Insufficient
reduction (less than 10%) or increase in blood pressure at night
(adverse daily blood pressure profile) is associated with a higher
risk of cardiovascular events. There are excessive activation of
sympatho-adrenal and RAAS, increasing the aggregation capac-
ity of platelets, decreases fibrinolytic activity of the blood, in-
creases vascular tone, which contributes to the development of
cardiovascular complications in such patients at night and early
in the morning on the background of insufficient production of
melatonin by the epiphysis and low concentration of hormones
in the blood [19,21,22].

It is believed that changes in blood pressure at night are more
important and informative in predicting the development of car-
diovascular complications than blood pressure in the daytime
[27]. It was found that with an increase of systolic blood pres-
sure (SBP) at night to 10 mm Hg. mortality risk increased to
21% [31] during conduction of the Dublin Outcome Study. In
the analysis of the degree of nocturnal decrease in blood pres-
sure and the nature of the distribution of the diurnal profile, it
was found that the patients of the control group were character-
ized by half the number of people with physiological distribu-
tion of the BP and a moderate increase of people with unfavor-
able types of diurnal profile. The non-prognostic types of diurnal
profile are : non-dipper and night-peakers, because insufficient
reduction of blood pressure in the night period is associated with
a high incidence of stroke, more frequent development of left
ventricular myocardial hypertrophy [4,13,14].

There is no consensus on targeted blodd pressure and clear
recommendations for the correction of hypertension in patients
undergoing hemodialysis, with the exception of some ERA-ED-
TA and ESH-2017 reconciliation documents [28]. In addition,
in dialysis patients with hypertension, the variability of blood
pressure and the relationship with blood melatonin levels have
not been studied sufficiently.

Objective - to study the efficacy of melatonin in the com-
plex treatment of hypertension of patients with CKD of 5 stage
with disruption of melatonin-forming function of the epiphysis
(MFE).

Material and methods. The study included 60 patients of
CKD at 5 stage: men - 25, women - 35, who were treated at the
Kyiv Center of Nephrology and Dialysis, who had hypertension
and MFE disorders.
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Research design is presented on Pic. 1.
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Pic. 1. Research design

The characteristics of the surveyed groups are presented in
Table 1.

Patients received chronic program hemodialysis 3 times a
week on a continuous basis, which was 12 h/week. The dura-
tion of the dialysis session was 240 minutes; blood flow rate
— 319438 ml/min, with using bicarbonate dialysis solution.
Kt/v ranged from 1,2 to 1,85. In all patients vascular access
was presented by an arterio-venous fistula. The flow rate of the
dialysis solution was 500 ml/min. Interdialysis weight gain was
3,3+0,3% of dry weight. The level of sodium in the dialysis so-
lution was installed according to the level of sodium in the blood
in the range 136-140 mmol/l.

Office BP measurements were performed before, during and
after the hemodialysis session with the analysis of systolic BP,
diastolic BP, pulse BP.

Ambulatory Blood Pressure Monitoring (ABPM) was performed
during the day in dialysis period using the portable BP monitor sys-
tem ABPM-04, Meditech (Hungary) after pre-briefing the patient
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in normal physical activity with continuous automatic BP measure-
ment every 15 min daily and every 30 min at night.

The following indicators were analysed: average values of
systolic and diastolic blood pressure of day, night, and all day,
mean heart rate (HR) of day and night, circadian index (CI) of
heart rate, blood pressure variability for daytime and sleep peri-
ods, degree of nocturnal decrease in blood pressure. The daily
profile of BP was evaluated by the degree of nocturnal decrease
of the systolic BP and the diastolic BP with using the commonly
used criteria for determining the two-phase rhythm [12].

Measurement index and time index were considered for the
study of high BP load indices. The daily rhythm of BP was eval-
uated on the basis of the determination of nocturnal BP decrease
or the daily index (DI) of BP. DI of BP was calculated as the
difference between the average values of BP during the periods
of wakefulness and sleep.

We used the speed of the morning rise (SMR) in BP to char-
acterize the morning dynamics of the BP, separately for systolic
and diastolic BP (RMR BPs and RMR BPd).

A characteristic of the daily profile of BP was conducted ac-
cording to the degree of reduction of systolic BP (SBP) at night.
So patients with sufficient reduction (by 10-20%) were classified
as dippers, with insufficient reduction (<10%) - non-dippers, and
over-dipper - with excessive reduction (>20%), with nocturnal
hypertension - night-peakers .

Verification of the diagnosis, determination of stage and degree
of hypertension were performed according to the recommended cri-
teria of 2018 by the European Society for the study of hypertension
(ESH) / European Society of Cardiologists (ESC) [1].

Exclusion criteria: Alcohol addiction; excessive consumption
of drinks with caffeine (equivalent to>3 cups of coffee per day);
use of non-steroidal anti-inflammatory drugs; malignant neo-
plasms; obesity; treatment with hemodialysis sessions less than
3 times a week (less than 12 hours); Kt/V<1.2; mental disorders;
concomitant pathology: endocrinological diseases, rheumato-
logical diseases, myocardial infarction, acute damage of cere-
bral circulation; severe anemia.

The concentration of melatonin was determined by immuno-
sorbent method with using a commercial set: Human MS (Mela-
tonin Sulfate) ELISA Kit, Elabscience. Capture was conducted
in the daytime at 16:00 and night time from 2:00 to 4:00, with
a minimum lighting of 30 1x. Non-stimulated saliva was used,
which was collected into capsule like Eppendorf in a volume of
1 ml, which was immediately frozen and stored at -20 ° C. The
reference value of melatonin in saliva during the day was <4.9
pg/ml, and at night 52.3-149 pg/ml. Patients in the main group
received standard 3 mg of melatonin for standard antihyperten-
sive therapy, which was taken once daily at 22:00.

Table 1. Clinical and laboratory characteristics of the examined persons

Indicator Main group, n=30 Comparison group, n=30
Men, people,% 12 (40,0%) 13 (43,0%)
Women, people,% 18 (60,0%) 17 (57,0%)
Age, years 48,4+11,6 50,5+17,2
Duration of hypertension, years 9,3+3,09 8,08+2,88
Dialysis experience, months 101,25+58,12 105,77+54,3
Body mass index, kg/m? 23,748 23, 8+4,1
Albumin, g/l 41,5442 40,243,6
Total cholesterol, mmol/l 5,0+£0,9 5,2+1,3
Hemoglobin, g/l 99,8+18.4 101,8+19,0
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Statistical analysis of the obtained data was performed by us-
ing Statistica SPSS 12.0 for Windows. In the normal distribu-
tion, the data are presented as average + standard deviation, in
other cases - as the median [25-75 percentiles]. Pearson’s cor-
relation coefficient was used to assess the significance of inter-
group differences. P is assumed to be 0.05 considering testing
of hypotheses for the critical level of significance. Spearman’s
rank correlation was used to assess the degree of correlation of
quantitative traits. The study was conducted in accordance with
the principles of bioethics.

Results and discussion. The patients of the main and
control group were similarly compared by age, sex, disease
experience, standard dialysis and antihypertensive therapy,
violation of MFE.

Analyzing the incidence of MFE disorders in patients with
stage 5 CKD treated with GD and practically healthy individu-
als, it draws attention to significantly lower rates of MT, both
in the daytime and at night in patients. Thus, in patients with
terminal renal failure compared with the control group, the level
of MT in the daytime was lower by 52,4% (p<0,001), and more
significantly in the night period by 82,6% (p<0,001).

In conducting ABPM in the examined patients, the average
night and day indicators of SBP, DBP, time index, pressure vari-
ability significantly exceeded the normal values, which are pre-
sented in Table 2.

Patients of both groups can be attributed to Non-dipper
according to the daily index of SBP and DBP, their number
was 90% and the group “Night-peakers” was 10% of pa-

Table 2. ABPM indicators in the surveyed groups at the start of the study

Indicators The main group, n=30 | Comparison group, n=30 norm
Daytime
Average SBP (mmHg) 174+19,94 172+18,73 100-135
Average DBP (mmHg) 91,54+1,619 92,51+1,917 60-85
TI SBP (%) 90 [60-90] 90 [60 -90] <15
TI DBP (%) 80 [50-80] 80 [50 -80] <15
Variability of SBP (mm Hg) 18 17 <15
Variability of DBP (mm Hg) 13 12 <15
Night time
Average SBP (mmHg) 183+15,46 180+14,96 85-120
Average DBP (mmHg) 104,3+4,6 99+4,83 48-70
TI SBP (%) 100 [100 -100] 100 [100 -100] <15
TI DBP (%) 100 [70 -100] 100 [70 -100] <15
Variability of SBP (mm Hg) 20 19 <14
Variability of DBP (mm Hg) 16 15 <12
Morning dynamics
SMR of SBP (mmHg) 25,7+10,8 22,9+11,3 <10
SMR ofDBP (mmHg) 13,8 2,6 12,9+1,7 <6
Table 3. ABPM indicators after 8 weeks of observation
Indicators The main group, n=30 Comparison group, n=30
After treatment After treatment
Daytime
Average SBP (mmHg) 152+17,48 168+17,35%*
Average DBP (mmHg) 81+4,3 83,42+1,83
TI SBP (%) 80 [50 - 80] 85 [60 -90]
TI DBP (%) 70 [50 - 70] 70 [50 - 80]
Variability of SBP (mm Hg) 16 17
Variability of DBP (mm Hg) 11 12
Night time
Average SBP (mmHg) 154+12,3 170+12,34%*
Average DBP (mmHg) 97+3,8 95+2,8%*
TI SBP (%) 80 [70 - 90] 92 [100 - 100]
TI DBP (%) 70 [50 -70] 85 [70 -90]
Variability of SBP (mm Hg) 15 19
Variability of DBP (mm Hg) 12 15
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notes: * - statistical significance of differences in comparing with patients of the main group (p<0,05)
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tients. The time index of SBP and DBP at night is significantly
increased, which indicates the stable nature of BP at night and is
not a transitory phenomenon.

The speed of the morning rise (SMR) by SBP in the main
group was 25,7+10,8 mmHg/h, by DBP — 13,8+2,6 mm Hg/h.
The SMR in the comparison group was 22,9+11,3 mmHg/h by
SBP, and 12,9+1,7 mmHg/h by DBP. Normal limits are signifi-
cantly exceeded according to the obtained results of SMR and
the SBP and the DBP. SMR of SBP and SMR of DBP exceeded
the normal values in 2,5 times in the main group and in 2,3
times in the comparison group.

It was found that all high-pressure load values exceed the nor-
mal values during daytime, nighttime and in the daytime as a
whole according to the results of the ABPM of the examined
patients. All measurements of blood pressure during the analysis
exceed the target values.

Analysis of hemodynamic parameters on the background of
2-month melatonin treatment and standard therapy revealed a
decrease in the average levels of SBP and DBP, which is pre-
sented in Table 3.

Variability thresholds of SBP and DBP were recorded, with a
statistically significant difference between SBP groups at night
(p<0,05) in the analysis of treatment results in the main group.
Patients receiving melatonin were characterized by significantly
(p<0,05) lower variability of SBP and DBP.

Assignificant (p<0,05) decrease of average daily systolic blood
pressure (SBP) by 12% is noted in patients of the main group
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, and average night systolic blood pressure (SBP) by 16% in
comparative analysis of SBP in the dynamics on the background
of treatment in both groups of patients. These indicators were
0.6% and 5.6% in the comparison group accordingly.The aver-
age daily diastolic blood pressure (DBP) decreased by 11.5%
in the main group, compared in the comparison group by 5,6%.
The average night diastolic blood pressure (DBP) decreased by
7% in the main group.

A decrease was noted in the patients of the main group
(p<0,05) by 11% and 12,5%, in the comparison group these in-
dicators decreased by 5% and 12%, respectively, when analyz-
ing the TI of average daily SBP and average daily DBP indica-
tors during the observation period. The decrease of TI during
the night period was more pronounced. The average night SBP
decreased by 20% in the main group and the average night DBP
decreased by 30%. There was only a decrease in the average
night DBP by 10% in the comparison group.

The study found that patients in the comparison group had the
speed of the morning rise (SMR) of BP in 2,1 times increased
compared to the main group of patients.

There is a clear positive effect of combination therapy with mela-
tonin on the daily average and night average decrease of SBP and
DBP when compared with the previous achieved level against the
background of previously received antihypertensive therapy.

A statistically significant person’s growth with dipper daily
profile was observed from 14,3% to 44,5% in the overall struc-
ture (p<0,05%) on the background of 8 weeks complex therapy

Table 4. Changes in antihypertensive therapy during the study

Number of At the beginning of the study After 2 months p
antihypertensive drugs Number of patients Number of patients
Main group Comparison group | Main group | Comparison group

0 0 0 0 0 p<0,05

1 0 0 0 0 p<0,05

2 2 (6,7%) 1 (3%) 13 (43%) 1 (3%) p<0,05

3 20 (66,6%) 21 (70%) 14(47%) 21(70%) p<0,05

4 8 (26,7%) 8 (27%) 3 (10%) 8(27%) p<0,05
Distribution in general

Pharmacological group preparations

ARBs 16 14 15 14 p<0,05

ACE inhibitors 2 6 0 6 p<0,05

CCB 38 29 32 38 p<0,05

Central action 38 29 33 39 p<0,05
Distribution in general

The total purpber of 04 97 79 97 p<0,05

prescriptions
For 1 patient 3,1 3,2 2,6 32 p<0,05

ARBs 1l — Angiotensin Il receptor blockers, ACEinhibitors — angiotensin-converting-enzyme inhibitors;
CCB — Calcium channel blockers

Table 5. The level of melatonin in saliva after treatment

The main group (n=30) Comparison group (n=30)
Time of day Before After Before After Reference values
treatment treatment treatment treatment pg/ml
Daytime (pg/ml) 2,8+1.2 2,7+0,4 3,1+0,3 3,1+0,6* <49
Night time (pg/ml) 20,2+3,7 57,4+1,5 21,5+3,9 22,343,7* 52,3-149.,4

notes: * - the statistical significance of differences compared to patients in the main group (p<0,05)
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with the addition of melatonin. On the contrary the proportion
of patients with a non-dipper profile decreased from 44,5% to
27,6%, as the proportion of patients with a daily profile of night-
peakear BP - from 22,4% to 4,8% (p<0,05%). There is no statis-
tically significant changes in the structure of nocturnal decrease
of BP in the comparison group.

Changes in the composition and amount of antihypertensive
therapy, which were revealed during the study are presented in
Table 4.

Improving the daily profile and reducing BP was observed in
patients of the main group during the study because of the addi-
tion of melatonin to standard therapy, which indicating a close
relationship of the hormone with circadian rhythms and its effect
on hypertension.

Conclusions.

1. Patients with terminal renal failure have the low levels of
MT compared to healthy subjects - in the daytime was lower by
52,4% (p<0,001), and more significantly in the night period by
82,6% (p<0,001).

2. According to ABPM, patients with CKD of 5 stage were
characterized by pathological changes in circadian rhythm in
the form of inadequate reduction of SBP and DBP in the night
hours, which has manifestations in the form of a predominance
of non-dipper profile types in the overall structure of patients
by reducing the number of persons with a dipper profile. The
was 90% of patients with a non-dipper profile and 10% of night-
peakear. TI of hypertension in patients on hemodialysis signifi-
cantly exceeded the allowable limits. Thus, TI of SBP exceeded
the normal indicator by 75%, TI of DBP by 65% in the daytime.
The TI of SBP and TI of DBP exceeded the allowable values by
85% at night. The speed of the morning rise of SBP and DBP
exceeded almost twice the reference value.

3. The changes in the degree of nocturnal decrease of BP are
paying attention assessing the dynamics of the daily profile of
BP on the background of treatment. Thus, the number of patients
in the «non-dipper» main group decreased from 44,5% to 27,6%
(p<0,05%), like the proportion of patients with the «night-peak-
eary daily profile from 22,4% to 4,8% (p<0,05%). Besides, a
statistically significant person’s growth with dipper daily profile
of BP was observed by 30,2% on the background of addition of
melatonin to the antihypertensive therapy.

4. Against the background of complex treatment, there was a
decrease in the patient’s need for the dose and amount of antihy-
pertensive drugs to achieve BP targets.

5. Melatonin was well tolerated in the complex treatment of hy-
pertension in patients with CKD of 5 stage, and there were no
side effects. Some patients reported improved sleep, increased
exercises tolerance.
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SUMMARY

THE EFFECTIVENESS OF MELATONIN IN THE COM-
PLEX TREATMENT OF HYPERTENSION IN PATIENTS
WITH STAGE 5 CHRONIC KIDNEY DISEASE

Petrova A., Kondratiuk V., Karpenko O., Ostashevska T.,
Krasiuk E.

Bogomolets National Medical University, Kyiv, Ukraine

In recent years, there has been a progressive increase in the
number of patients with chronic kidney disease (CKD), whose
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mortality risk is significantly higher than in general patients,
which is associated with cardiovascular risks.In patients with
CKD stage 5D before the start of replacement renal therapy for
hypertension exceeds 90%.

The aim -to analyze the efficacy and safety of the use of mela-
tonin in the complex treatment of arterial hypertension (AH) in
patients with CKD of 5 stage with impaired melatonin-forming
function of the epiphysis (MFE).

60 people (35 women and 25 men) with a chronic kidney
disease of 5 stage, which have violated MFE and AH were ex-
amined. For all patients in addition to antihypertensive therapy
were prescribed the drug melatonin at a dose of 3 mg, which was
taken once a day at 22:00 for 8 weeks. For all examined, before
and after the course of treatment, were measured blood pres-
sure (BP), Ambulatory Blood Pressure Monitoring (ABPM) and
determination of the concentration of melatonin in the salivaby
immunosorbent method.

The examined patients showed a high frequency of MFE dis-
turbance both in the daytime and at night - respectively, in 52,4%
(p<0,001) and 82,6% (p<0,001). The dynamics of the diurnal BP
on the background of treatment was due to changes in the degree
of nocturnal decrease of BP, the number of patients in the main
group with the “non-dipper” profile, decreased from 44,5% to
27,6% (p<0,05%), the proportion of patients with a daily pro-
file of BP “night-peakear” from 22,4% to 4,8% (p<0,05%). Be-
sides, a statistically significant of the number of persons with
a daily profile of BP “dipper” increase in 30,2%. Against the
background of complex treatment, there was a decrease in the
patient’s need for the dose and amount of antihypertensive drugs
to achieve BP targets.

Our data show a high incidence of MFE disorders in patients
with CKD stage VD, and adding to the antihypertensive therapy
of the drug melatonin in patients with CKD of 5 stage is effec-
tive and safe.

Keywords: arterial hypertension, chronic kidney disease, he-
modialysis, melatonin,ambulatory blood pressure monitoring.

PE3IOME

Y®OEKTUBHOCTh MEJATOHMHA B KOMILJIEKC-
HOM JIEYEHUH APTEPUAJILHOM TMIEPTEH3UN ¥V
BOJIbHBIX XPOHUYECKOM BOJIE3HBIO MIOYEK V]
CTAINH

ITerpoBa A.C., Kongpatiok B.E., Kapnenko E.B.,
Ocramesckas T.I., Kpaciox E.K.

Hayuonanwnwiii meouyunckuil ynusepcumem umenu A.A. bozo-
monvya, Kues, Yepauna

Lens uccnenoBanus - aHanu3 3PPEKTUBHOCTH U Oe3omac-
HOCTH NPUMEHEHHsI Iperapara MEJIaTOHUH B KOMILUIEKCHOM Jie-
YEHUM apTepUaIbHON TMIEPTCH3UU MAMEHTOB C XPOHUUYECKOH
Oosie3Hblo nouek VI craanu ¢ HapyIIeHHEeM MeJIaTOHHHOOpas3y-
torield GpyHkImu Snndusa.

O6cnenoBano 60 GONBHBIX, 35 KEHIIMH U 25 MYKUUH C Ha-
THO30M XpoHndeckas 6one3nb nouek (XBIT) VI ctaguu ¢ Hapy-
[ICHUEM MeJTaTOHHHOOpasyromiel ¢pyHkiun snuduza (MDI) u
apTepuanbHON runepreH3ueit. Bcem 0OJIbHBIM JOMOIHUTEIBLHO
K aHTUTUIEPTEH3UBHON Tepariuy Ha3HayaJICs IperapaTr MejIaTo-
HUH B J103€ 3 MI, KOTOPBII IPUHUMAIN OUH pa3 B cyTkH B 22:00
B TeueHue 8 Henenb. Becem oOcienyembiM, 70 U mocie Kypca
JICYCHHMSI, TIPOBOJMIIOCH M3MEPEHHE apTePUaTbHOTO JIaBICHHS
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(A1), Bemonnsuicst cytounbiii Mmonutopunr AJl (CMAJ) nox
KOHTPOJIEM KOHIIGHTPALMK MEJIATOHMHA B CIIOHE UMMYHO(ep-
MCHTHBIM MCTOI0M.

V 06cien0BaHHBIX MALMEHTOB OTMEYaiach BHICOKAsh 4acToOTa
Hapymenuss MOE kak B JHEBHOE, Tak ¥ B HOYHOE BPEMsl — CO-
OTBETCBEHHO Y 52,4% (p<0,001) u 82,6% (p<0,001). [Aunamuka
cytouHoro npoduiist AJ] Ha hoHEe TPOBOIMMOTO JICUCHHUSI Pa3BH-
BaJIaCh 32 CUET M3MEHEHUS CTeIIEHH HOYHOTO CHIbKeHust AJl, konu-
YECTBO MALEHTOB B OCHOBHOM IpymIie ¢ mpoduiieM «non-dipper»,
cHu3unach ¢ 44,5% no 27,6% (p<0,05), 1ons mauueHToB ¢ CyTod-
HbIM npoduniem AJ] «night-peakean ¢ 22,4% mno 4,8% (p<0,05).
OTMe‘-ICH CTaTUCTHYCCKH 3Ha‘ll/lelﬁ MPUPOCT YUClIa JUIl C CyTO‘l-
HeM npoduniem AJl dipper Ha 30,2%. V manueHTOB OCHOBHOM
l"pyl'll'[bl JOITOJIHUTCIIBHO OTMCYAJIOCh yMeHbLl_IeHl/le J103bI U KOJIU-
YECTBA AaHTUTUIICPTECH3UBHBIX ITPENApaToB.

[TonyueHHsle B pe3ynbTraTe HUCCIEIOBaHUS JJaHHbIE YKa3blBa-
10T 00 3G PEKTUBHOCTH U OE30MACHOCTH 100ABICHUS K AaHTUTHU-
NEPTEeH3UBHON TEpaluy Ipernapara MEJIaTOHUH Y MalMEeHTOB C
XBIT V]I craguu.
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ASSOCIATIONS BETWEEN EFFICACY OF THE THERAPY AND CIRCADIAN FLUCTUATIONS
OF ENDOTHELIAL NITRIC OXIDE SYNTHASE WITH TOLL-LIKE RECEPTORS 2 EXPRESSION,
AND NOS3 POLYMORPHISM IN FEMALES WITH RHEUMATOID ARTHRITIS

Zaichko K., Stanislavchuk M., Zaichko N., Khomenko V.

National Pirogov Memorial Medical University, Vinnytsya, Ukraine

Rheumatoid arthritis (RA) is an autoimmune polygenic dis-
ease characterized by a steadily progressing course and high
resistance to treatment. Despite significant progress in under-
standing molecular mechanisms of RA and development on this
basis new diagnostic and treatment approaches, the problem
of resistance to the pharmacotherapy remains unsolved. About
40% of patients do not respond to basic disease-modifying anti-
rheumatic drugs (DMARDs), 20% of which do not respond to
combined therapy with use of biological agents [4,12,20].

The disturbance of circadian regulation of immune and in-
flammatory processes in articular tissues plays an important role

© GMN

in pathogenesis of RA [14]. New principles of synchronization
of glucocorticoids, non-steroidal anti-inflammatory drugs and
methotrexate with circadian rhythms of production hormones
(melatonin, cortisol) and cytokines, are introduced to treatment
in RA patients [7,23]. Therefore, the chronobiological aspects
of resistance to the therapy in patients of different age and gen-
der requires more detailed study. From this point of view, as-
sessment of circadian rhythm in production of endothelial nitric
oxide synthase (NOS3) and toll-like receptors 2 (TLR2) which
involved in the regulation of angiogenesis [19,21], osteoclas-
togenesis [5,27] and in Th1/Th2 system balance modulation

93



[26] sounds as potentially promising research sphere. Factor
that affects production of NOS3 and potentially may modify
the balance in angiogenic mediator system is a polymorphism
of the promotor gene NOS3 7786 [18]. The effect of the poly-
morphism 7786 of NOS3 gene on the dynamic of inflammatory
markers in RA patients during the treatment had been recently
demonstrated [1]. This fact substantiates the feasibility of fur-
ther research in this sphere.

Aim - to estimate the associations between efficacy of treat-
ment and the circadian rhythms of NOS3 and sTLR2, and NOS3
polymorphism in females with rheumatoid arthritis, Ukraine.

Material and methods. All enrolled in the study subjects
were patients of the rheumatology department of the Pirogov
Memorial Vinnytsya Regional Clinical Hospital, Vinnytsya,
Ukraine. The study was performed in accordance with the bio-
ethical standards of WHO, Declaration of the General Assembly
of the World Medical Association (1989), the Council of Europe
Convention on Human Rights and Biomedicine (1977), current
laws of Ukraine, the fact of which was confirmed by the Bioeth-
ics Committee of the National Pirogov Memorial Medical Uni-
versity, Vinnytsya, Ukraine (protocol No 1, 01 November 2016).

A 12-week open-label controlled monocentric pilot study was
conducted involving 97 female RA patients with an average age
of 46.3+8.89 years and a history of the disease of 8.44+6.52
years (Table 1). RA was diagnosed by ACR/EULAR (2010) cri-
teria [3]. The disease activity was established by clinical indices
DAS28-ESR and CDAI. Functional disability was estimated by
HAQ (HAQ-DI Ukraine/Ukrainian, ID 2387). Among RA pa-
tients prevailed subjects with high activity by DAS28-ESR >5.1
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(63.9%), II-11I X-ray stage (86.8%), seropositive by ACCP - an-
ticyclic citrullinated peptide (81.4%) and RF - rheumatoid fac-
tor (78.4%). Systemic manifestations of RA (anemia of chronic
disease, lymphadenopathy, and Raynaud syndrome) were pres-
ent in 23.7% of patients. Comorbid arterial hypertension was
diagnosed in 40.2% of RA patients, but the frequency of other
comorbidities was lower than 5%.

Patients with a history of RA <6 months, on biological ther-
apy, individuals, who received intra-articular injections during
the past 4 weeks were not enrolled in the study. Moreover, in-
dividuals with a body mass index (BMI) above 30 kg/m?, basal
hypercholesterolemia (above 5.2 mmol/l), fasting glycemia >5.5
mmol/l, uncontrolled arterial hypertension, with signs of cardio-
vascular pathology and/or other comorbid conditions, tobacco
smokers were not allowed in the study.

All patients as a disease-modifying therapy received metho-
trexate (MTX) orally in a dose <15 mg/week, folic acid 5 mg/
week, NSAIDs and corticosteroids (CS) <10 mg/day by pred-
nisone. Doses of MTX, NSAIDs and CS were stable 4 weeks
prior to the enrolment and during the whole period of study.
The efficacy end points included DAS28, RAID and American
College of Rheumatology response criteria (ACR20/50/70). Pa-
tients were considered as ACR 20/50/70 responders if number
of swollen and tender joints (NSJ and NTJ) was reduced by at
least 20, 50, or 70% after 12 weeks of the treatment, and if at
least 3 markers has been improved including ESR, CRP, the
patient’s and physician’s global assessment on a visual analog
scale (VAS), HAQ. The impact of the disease on the patient's
condition was assessed by RAID questionnaire (Rheumatoid

Table 1. Characteristic of RA patients according to ACR 20 response

Characteristic RA patients
General group, Responders ACR 20, Nonresponders,
n=97 n=51 n=46

Age, years Mzto 46.3+8.89 45.4+8.56 47.249.23

RA duration, years M+to 8.44+6.52 7.28+5.15 9.73+7.61
RF positive n (%) 76 (78.4 %) 37 (72.5 %) 39 (84.8 %)
ACCP positive n (%) 79 (81.4 %) 39 (76.5 %) 40 (87.0 %)
ACCP negative n (%) 18 (18.6 %) 12 (23.5 %) 6 (13.0 %)
X-ray stage | n (%) 13 (13.4 %) 7 (13.7 %) 6 (13.0 %)
X-ray stage I n (%) 44 (45.4 %) 25 (49.0 %) 19 (41.3 %)
X-ray stage IIT n (%) 40 (41.2 %) 19 (37.3 %) 21 (45.7 %)
FCII n (%) 57 (58.8 %) 33 (64.7 %) 24 (52.2 %)
FCIII n (%) 40 (41.2 %) 18 (35.3 %) 22 (47.8 %)
Systemic manifestations n (%) 23 (23.7 %) 10 (19.6 %) 13 (28.3 %)
Arterial hypertension n (%) 39 (40.2 %) 18 (35.3 %) 21 (45.7 %)
BMI, kg/m? M+tc 26.5+4.59 26.6+4.14 25.9+3.89

CS, mg/day M+to 7.35+4.57 6.89+4.06 7.85+5.07
MTX, mg/week M+to 11.4£2.17 11.542.35 11.2£1.95

note: differences between responders and non-responders were non-significant (p>0.05)
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Arthritis Impact of Disease) [11], and its Ukrainian version [2].

Blood samples were collected twice a day (at 08:00 and
20:00) for two consecutive days Vacuette vacuum systems
(Greiner Bio-One, Austria). Serum was obtained by centrifuga-
tion of whole blood at 1500 g for 20 min at 18-22°C. Serum
samples were stored at -20°C before testing. NOS3 and sTLR2
concentration was measured using the “Enzyme-linked Immu-
nosorbent Assay Kit for Nitric Oxide Synthase 3, Endothelial
(NOS3)” (Cloud-Clone Corp., USA, SEA868Hu, L170922832)
and the “Enzyme-linked Immunosorbent Assay Kit For Toll
Like Receptors 2 (TLR2)” (Cloud-Clone Corp., USA, SEA-
663Hu, L170922830) in accordance with the manufacturer’s
instructions. The control group matched by age (mean age
42.4+10.5), blood pressure, and other criteria (BMI, laboratory
indexes - glucose, cholesterol, creatinine) and were examined to
establish reference values for circadian production of angiogen-
esis mediators.

For molecular genetic studies, blood was sampled using Vacu-
ette systems with K, EDTA. The genomic DNA was extracted
from peripheral blood mononuclear cells using the “Gene Jet
Whole Blood Genomic DNA Purification Mini Kit” (Thermo
Scientific, USA). Polymorphism 7786C(rs2070744) in the 5’
flanking (promoter) region of NOS3 gene was determined by
an allele-specific real-time PCR on iCycler IQ5 BioRad Ampli-
fier (USA) using the “SNP-EXPRESS-RV” standard kit (NPF
“Litekh”, Russia).

The obtained results were statistically processed by IBM
Statistics SPSS 22. The arithmetic mean and standard devia-
tion were calculated. The accuracy of differences for paired and
independent samples was evaluated using the Student’s t-test
(normal distribution) and Mann-Whitney U-test (non-normal
distribution). The normality of distribution was evaluated by the
Shapiro-Wilk test. Fisher exact test, 2-tailed, and x2 were used
to compare the frequency of changes. Odds ratio (OR) and the
correspondent 95% confidence intervals (CI) were calculated.

Multiple linear regression analysis with estimation of the stan-
dardized coefficient B was used to identify the predictors. ROC
analysis was used to establish the diagnostic value of the indi-
ces or models. When testing statistical hypotheses, a two-sided
p<0.05 was considered statistically significant.

Results an discussion. After 12 weeks of the controlled treat-
ment among RA patients were 51 (52.6%), 16 (16.5%), and
(5.2%) ACR 20, 50 and 70 responders respectively, and non-re-
sponders made up 46 (47.4%) subjects. The ACR 20 responder
and non-responder groups were age —matched and insignificant-
ly different in the disease duration. Characteristic of RA patients
by ACCP- or RF-seropositivity, X-ray stage, functional class
(FC), systemic manifestations and comorbid artherial hyperten-
sion is presented in (Table 1).

RA patients and healthy subjects demonstrated daily varia-
tions of serum NOS3 and sTLR2 levels (Table 2). In the control
group, level of NOS3 in the morning was significantly lower
- by 27.4% (p<0.001) - than in the evening, on the contrary,
level of STLR2 was higher - by 67.3% (p<0.001) - in the morn-
ing than in the evening, and NOS3/sTLR2 ratio at 20:00 was 2
times higher than at 08:00. In RA patients, level of NOS3 at
08:00, 20:00 and day average level was significantly lower (by
16.4; 16.1 and 18.5%, respectively) and level of sSTLR2 at 08:00,
20:00 and day average level was significantly higher (by 90.7;
160.1 and 106.5%, respectively) compare to the control. In RA
patients NOS3/sTLR2 ratio in the morning and in the evening
was significantly lower in 2.42 and 2.87 times, respectively, than
in healthy subjects.

The significant differences depending on clinical response to
the treatment based on the analysis of indices of daily variabil-
ity of the level of angiogenic mediators were found. Thus, the
NOS3 level in non-responders at 08:00 was significantly lower
(by 12.4%) than the level in responders, though no significant
differences were observed in the evening NOS3 level (at 20:00).
Instead, level of STLR2 in non-responders at 08:00, 20:00 and

Table 2. Characteristic of circadian variability of NOS3 and sTLR2 serum levels
in RA patients according to ACR 20 response (M=c)

Control,

RA patients

h teristi
Characteristic n=34

General group, n=97

Responders ACR 20, n=51 Non-responders, n=46

Indices of circadian variability of NOS3 serum level, ng/l (Mto)

NOS3 (08%) 512.9+92.8 428.4+84.6" 457.0£91.2 400.4+71.2"
NOS3 (20™) 706.5+103.2 592.9+121.6" 608.3+116.1 575.8+126.4
day average 627.1+92.6 510.6+93.6" 528.2+96.2 491.1+£87.5

Indices of circadian variability of sSTLR2 serum level, ng/l (M+o)

STLR2 (08) 181.9+67.1 346.9+98.1% 307.9£12.3 391.4+86.7"

sTLR2 (20°) 108.7+48.5 283.3£106.7% 247.6+91.3 324.5£108.1"

Day average 152.6+57.4 315.1£100.6* 277.7£12.4 357.94£96.6™
Ratio NOS3/sTLR2

NOS3/sTLR2 (08%) 3.34+1.74 1.3840.62% 1.6240.70 1.10£0.36™

NOS3/ sTLR2 (20%) 6.92+2.71 2.41x1.17% 2.77+1.32 2.03+0.85™

notes. " - statistically significant difference between control group and general group of RA patients (*-p<0.001);
" - statistically significant difference between responders and non-responders (" - p<0.05; ™ - p<0.01; ™" - p<0.001

© GMN
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day average level were significantly higher - by 27.1; 31.1 and
28.9%, respectively - than in ACR 20 responders (p <0.01).
However, NOS3/sTLR2 ratio in non-responders in the morning
(08:00) and in the evening (20:00) was significantly lower (in
1.47 and 1.36 times, respectively) than in ACR20 responders.
Therefore, in RA patients an increase of imbalance in angio-
genic mediator expression was associated with a decrease in the
treatment efficacy.

Among RA patients were 15 (15.4%) CC genotype carriers,
41 (42.3%) TC genotype carriers, and 41 (42.3%) TT genotype
carriers. Genotype distribution in the group of RA patient was
in line with Hardy-Weinberg equilibrium (*=0.77, p=0.38).
Analysis of genetic models revealed the association of NOS3
T786C genotypes with the clinical response to DMARDs (Table
3): according to the recessive model, CC genotype was associ-
ated significantly with the non-responders compared to 77 + TC
genotype (OR=3.69; p=0.03).

It was found that in the general group of RA patients, in CC
genotype carriers morning and evening NOS3/sTLR2 ratio
was lower, than in 77 + TC genotype carriers (in 1.39 and 1.50
times), 77 (in 1.56 and 1, 74 times) and 7C (in 1.21 and 1.27
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times), respectively (Table 4). Responders and non-responders
appeared to have similar changes in NOS3/sTLR2 ratio depend-
ing on a genotype of the NOS3 T786C gene: the lowest indi-
ces were in CC carriers. In responders with 77, TC, CC or TT
+ TC genotypes NOS3/sTLR2 ratio at 08:00 was significantly
higher (1.67, 1.28, 1.37 and 1.46 times) than in non-responders
with similar genotypes. The differences in NOS3/sTLR2 ratio
at 20:00 between responders and non-responders with similar
T786C NOS3 genotypes were less significant.

The results of ROC-analysis of the NOS3/sTLR2 ratio estab-
lished (Fig. 1) that RA patients with morning index <1.20 (cutoff
point) had much higher chances of non- response to treatment
(OR=3.68; 95% CI=1.60-8.46). The sensitivity and specificity
of the predictive model of NOS3/sTLR2 < 1.20 corresponds to
86.3% and 80.0%, respectively, the area under ROC was 0.881
(95% CI1-0.877; 0.974, p<0.0001). Evening NOS3/sTLR2 ratio
(20:00) showed less predictive value: the area under ROC was
0.686 (95% CI-0.580; 0.792, p=0.002). The proportion of re-
sponders in RA patients with morning NOS3/sTLR2> 1.20 and
with NOS3/sTLR2 <1.20 was 68.8% and only 36.7%, respec-
tively (Fig. 2).

Table 3. Distribution of NOS3 T786C gene alleles and genotypes in RA patients — ACR 20 responders
and non-responders to DMARDs
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Allele, genotype | Non-responders (n=46) | Responders (n=51) | e | p | OR [95% CI]
Multiplicative model; frequency (n)
T-allele 0.587 (54) 0.676 (69) 167 10427 0.68 [0.38-1.22]
C-allele 0.413 (34) 0.324 (33) (df=1) [0.82.-2.65]
General model; frequency (n)
TT 0.413 (19) 0.431 (22) 0.93[0.41-2.08]
TC 0.348 (16) 0.490 (25) (gfii) 0.07 0.55[0.24-1.26]
CcC 0.239 (11) 0.078 (4) 3.69 [1.08-12.57]
Dominant model; frequency (n)
TT 0.413 (19) 0.431 (22) 0.03 0.86 0.93 [0.41-2.08]
TC + CC 0.587 (27) 0.569 (29) (df=1) 1.08 [0.48-2.42]
Recessive model; frequency (n)
TT + TC 0.761 (35) 0.922 (47) 4.78 0.03 0.27[0.08-0.92]
cc 0.239 (11) 0.078 (4) (df=1) 3.69 [1.08-12.57]
Table 4. NOS3/sTLR?2 ratio in RA patients — ACR 20 responders
and non-responders depending on polymorphism of gene NOS3 T786C (M=+c)
Genotype of RA patients, n=97 Responders, n=51 Non-responders, n=46
ge;‘;é?é‘” NOS3/STLR2 | NOS3/sTLR2 | NOS3/sTLR2 | NOS3/sTLR2 | NOS3/sTLR2 | NOS3/sTLR2
(08:00) (20:00) (08:00) (20:00) (08:00) (20:00)
TT 1.63+0.75 3.05+1.61 2.04+0.76 3.89+1.68 1.22+0.42" 2.17+0.94™
TC 1.26+0.46 2.22+1.01 1.34+0.51 2.27+1.11 1.05+0.33" 2.13+0.82
TT+TC 1.4540.65 2.64+1.40 1.66+0.72 2.99+1.60 1.14+0.38" 2.15+0.88"
CcC 1.04+0.26 1.75+0.61 1.23+0.29 2.06+0.42 0.90+0.18" 1.64+0.64
Prore <0.05 <0.05 <0.01 <0.01 >0.05 >0.05
Proce <0.01 <0.01 <0.01 <0.01 <0.05 >0.05
Proce <0.05 <0.05 >0.05 >0.05 >0.05 >0.05
Prrsroce <0.01 <0.01 <0.05 <0.05 <0.05 <0.05
note: " - statistically significant difference between groups of responders and non-responders (* - p<0.05; ™ - p<0.01)
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ROC of NOS3/sTLR2 ratio (8:00 and 20:00)
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Fig. 1. ROC of NOS3/sTLR2 ratio (solid line — 8:00; dotted
line —20:00)

NOS3/sTLR2 > 1,2,
n=48
| p=0,002

NOS3/sTLR2 <1,.2,
n=49
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B Responders ONonresponders

Fig. 2. Clinical response to treatment in RA patients depend-
ing on NOS3/sTLR2 ratio (08:00) (Fisher exact test, 2-tailed)

RAID > 6, n=49
p=0,025

RAID < 6, n=48

CDAI =22, n=57

p=0,0001
CDAI <22, n=40

DAS28 > 5,1,n=62
p=0.021

DAS28 < 5,1, n=35

t T T T T |
0% 20% 40% 60% 80% 100%

Fig. 3. Clinical response to treatment in RA patients by
DAS28-ESR, CDAI and RAID disease activity (Fisher exact test,
2-tailed)

As predictors of inadequate response to treatment were found
to be markers of high disease activity and disability of patients
[16]. Indeed, the percentage of non-responders in our RA pa-
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tients with high DAS28-ESR disease activity (> 5.1), CDAI (>
22) and RAID (> 6) was significantly higher (1.79; 3.33 and 67
times) than in patients with moderate disease activity (Fig. 3).

Multiple regression analyzes was conducted to clarify the
predictive significance of circadian production of NOS3 and
sTLR2. As potential predictors were chosen patient-related vari-
ables, such as age and comorbid arterial hypertension; RA-relat-
ed variables, such as disease duration, radiographic stage, NSJ,
NTJ, HAQ; circadian variables, such as morning and evening
level of NOS3 and sTLR2, morning and evening NOS3/sTL-
R2B ratio. The morning NOS3/sTLR2 ratio ($=0.366, p=0.000)
and CC genotype (=-0.177, p=0.016) were found to be as an in-
dependent predictors in addition to traditional clinical predictors
of treatment resistance, such as NSJ (=-0.423, p=0.000), NTJ
(B=-0.207, p=0.000), and disease duration ($=0.183, p=0.016).

Thus, our findings regarding the clinical efficacy of RA treat-
ment are consistent with other studies that have shown that
44.3/19.5/4.1% of RA patients manage to achieve adequate
response to MTX monotherapy by ACR 20/50/70 criteria [4].
As for decrease of NOS3 activity that we revealed, this partly
could be explained by the ability of MTX to cause a deficiency
of tetrahydrobiopterin, an essential NOS3 cofactor [6,22]. It
was found that an excessive decrease of NOS3 activity induc-
es hyperproduction of other angiogenic mediators and stimulates
pathological angiogenesis [19]. This mechanism could accelerate
rheumatoid pannus formation and joint destruction in RA. On the
other hand, MTX can increase NOS3 synthesis in the vascular en-
dothelium through adenosine-dependent signaling mechanism [17]
and provide endothelial protection in RA patients [8].

The negative effect of sSTLR2 hyperproduction on the efficacy
of treatment in RA patients may be realized through various
mechanisms. In particular, has been shown that TLR2 is able
to modify the toxicity of MTX or other chemotherapeutic drugs
due to activation of multifunctional xenobiotic transporter P-
glycoprotein ABCB1/MDRI1 in the enterocytes [10]. TLR2 are
involved in the regulation of pain and the development of neu-
ropathic pain syndrome [13]. In RA high monocytes expression
of TLR2 is associated with the increase of proinflammatory cy-
tokines production [15].

In addition, the efficacy of RA therapy can be increased due
to the synchronization of MTX administration with circadian
rhythms of proinflammatory mediators secretion [23-25].

Therefore, we consider the introduction of chronothera-
peutic approaches to the treatment of RA patients taking in
consideration the specificity of production of angiogenic
mediators (NOS3 and sTLR2) sounds promising and needs
further research.

Conclusions. In RA patients the disturbances of circadian
rhythms of endothelial nitric oxide synthase or toll-like recep-
tors 2 expression are associated with an increase of resistance
to disease-modifying therapy with methotrexate. Low ratio of
morning NOS3/sTLR2 serum levels is associated with the CC
genotype of the NOS3 T786C gene and can be considered as an
independent predictor of resistance to the therapy in RA patients.
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SUMMARY

ASSOCIATIONS BETWEEN EFFICACY OF THE
THERAPY AND CIRCADIAN FLUCTUATIONS OF
ENDOTHELIAL NITRIC OXIDE SYNTHASE WITH
TOLL-LIKE RECEPTORS 2 EXPRESSION, AND NOS3
POLYMORPHISM IN FEMALES WITH RHEUMA-
TOID ARTHRITIS

Zaichko K., Stanislavchuk M., Zaichko N., Khomenko V.

National Pirogov Memorial Medical University, Vinnytsya,
Ukraine

Despite significant progress in treatment of rheumatoid ar-
thritis (RA), a considerable part of patients remains resistant
to the current therapy, apparently for the reasons of undefined
mechanisms of its pathogenesis. Recently, the disturbances
of circadian regulation of inflammatory processes in RA have
been highlighted as important ones. Endothelial nitric oxide
synthase (NOS3) and soluble toll-like receptors 2 (sTLR2)
take part in the regulation of angiogenesis, osteoclastogen-
esis, immune responses but their circadian rhythms and pre-
dictive significance in RA patients are still unknown.

Aim - to estimate the associations between efficacy of treat-
ment and the circadian rhythms of NOS3 and sTLR2, and NOS3
polymorphism in females with rheumatoid arthritis, Ukraine.

97 RA patients (100% female) aged 46.3+8.89 years with
disease duration 8.44+6.52 years were examined. All patients
as a disease-modifying therapy received methotrexate (MTX)
orally in a dose <15 mg/week, folic acid 5 mg/week, NSAIDs
and corticosteroids (CS) <10 mg/day by prednisone. Doses of
MTX, NSAIDs and CS were stable 4 weeks prior to the enrol-
ment and during the whole period of study. The efficacy end
points included DAS28, RAID and American College of Rheu-
matology response criteria (ACR20/50/70). Serum levels of
NOS3 and sTLR2 were determined at 08:00 and 20:00 using
Cloud-Clone Corp kits (USA). NOS3 T-786C polymorphism
was determined by Real-Time PCR. The SPSS22 software
package was used for statistical processing of the results. The
study was performed in accordance to the bioethical standards.

After 12-week treatment among RA patients were revealed
52.6% ACR 20 responders and 47.4% non-responders. Oppo-
site diurnal variation of NOS3 and sTLR2 serum levels were
found in RA patients. There were significant differences in
NOS3/sTLR2 ratio at 08:00 accordingly to NOS3 T786C
genotype. The disturbances in daily variability of NOS3 or
sTLR2 serum levels were more significant in non-respond-
ers compare to responders. Decrease of NOS3/sTLR2 ratio
was a predictor of non-response to treatment in RA patients
(B=0.366, p=0.000).

In RA patients the disturbances of circadian rhythms of endo-
thelial nitric oxide synthase or toll-like receptors 2 expression
are associated with an increase of resistance to disease-modify-
ing therapy with methotrexate.

Keywords: rheumatoid arthritis, endothelial nitric oxide syn-
thase, toll-like receptors 2, circadian rhythms, treatment, metho-
trexate.
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PE3IOME

CBS3b MEXAY 2OOEKTUBHOCTBIO TEPAIIMU U
HUPKAJHBIMHU PUTMAMMHM DKCIPECCHHU SHAO-
TEJIAAJIBHOM CUHTA3BI OKCUJIA A30TA M TOLL-
NOJOBHbLIX PEHEIITOPOB 2, NIOJIUMOP®U3MOM
NOS3 Y )KEHIIIUH C PEBMATOUJHBIM APTPUTOM

3auuko E.A., Ctannciapuyk H.A., 3anuko H.B.,
Xomenko B.H.

Hayuonanvnviii meouyunckui yHusepcumem um. Ilupoeosa,
Bunnuya, Ykpauna

HecmoTpst Ha 3HauMTENbHBIH MpPOTPECC B JIEYEHUU PEB-
MatougHoro aprputa (PA), 3HaunTeNbHAS YacTh MAIMEHTOB
OoCTaeTcsl pe3UCTEeHTHON K TekyIleil tepanuu. B mocnennee
BpeMs HapyIICHHS IUPKATHON PeTyIsSINH BOCIATUTEIbHBIX
nporeccoB npu PA paccMmaTrpuBaeTcs, Kak MOTEHIHAIBHO
MNepCHeKTHBHOE. ODHAOTENNaNbHas CHHTa3a OKCHJA a30Ta
(NOS3) u pactBopumsie toll-momoGHBIE perenTopsl 2 THIIA
(STLR2) mpuHUMAIOT ydYacTHe B pPETYJSIUU aHTHOTCHEe3a,
OCTEOKJIACTOTeHEe3a, IMMYHHBIX PeaKnuii, HO X IMUPKaJHbIe
PUTMBI M TMPOTHOCTHYECKAsI 3HAYNMOCTh y MalHeHTOB ¢ PA
10 ceil 1IeHb MaJIOU3yUEHbl.

Llens uccnenoBanus - OIEHUTH CBA3b MEXTy I HEKTHBHO-
CThIO JIedeHHsT U nupkagasiMu putMamu NOS3 u sTLR2 u
noniumopduzmom NOS3 y jKeHIIMH ¢ peBMAaTOUIHBIM apTpHU-
TOM, YKpauHa.

Ob6cnenoBano 97 manmentoB ¢ PA (100% >keHmuH) B BO3-
pacre 46,348,89 neT ¢ amuTenbHOCTRIO 3a00neBaHus §,44+6,52
rona. Bce manmeHTtsl B kadecTBe 0ONE3Hb MOAMMDUIMPYIOMICH
Tepanuu nomydand merorpekcar (MTX) mepopanbHO B 103€
<15 mr/men., ¢ommeByro kucnory 5 mr/uen., HIIBII u xoptu-
kocteponnsl (KC) <10 mr/mens mo mpemamsony. Jlo3er MTX,
HIIBII u KC ocraBamick cTaOMIIBHBIME HA IPOTSDKEHUHN 4 HEZIelb
JI0 MOMEHTA BKJIFOUCHHS B HMCCIIEIOBAHNE M B TEUECHHE BCETO IIe-
puona. Koneunsle Touku >ddexruBrocTH BRirodamn DAS28E,
RAID u xputepun oTBeTa AMEPHKAHCKOH KOJJIETHH PEBMATO-
noroB (ACR 20/50/70). Ypoau NOS3 u sTLR2 B ceiBopoTke
kpoBu onpexaensumi B 08:00 u 20:00 ¢ ucrons3zoBaHneM HabO-
poB Cloud-Clone Corp (CLUA). ITomumopduzm NOS3 T-786C
onpeaensuin metonoM I[P B peansuom Bpemenu. IIporpamm-
HbIi maket SPSS v22 ncnonb3oBancs s CTaTUCTHYECKOH 00-
paboTkyn pe3ynsratoB. MccnenoBanue MpoOBOAUIOCH B COOTBET-
CTBUU C OMO3THIECKUMH CTaHAPTaMU.

[ocne 12-HenenpHOTO JIEYEHHSI CPeTU MAueHTOB ¢ PA BBISB-
neno 52,6% u 47,4% pecnonaepoB ACR20 u HepecnoHepoOB,
COOTBETCTBEHHO. [IpPOTHBOMONOXKHBIE CYTOUHBIE W3MEHEHHS
ypoBaeit NOS3 u sTLR2 B chiBOpOTKE OOHapy>KEHBI y Malld-
enToB ¢ PA. BEIBIEHBI 3HAUNTENBHBIEC PA3IHINS B COOTHOIIIE-
aur NOS3/sTLR2 B 08:00 B coorBeTcTBHU ¢ TenoTHIIoM NOS3
T786C. HapymeHust B CyTOYHOW BapHaOEIbHOCTH YpPOBHEH
NOS3 nm sSTLR2 B chiBopoTke ObUTH O0JIee 3HAUUTETBHBIMU Y
HEPECIIOH/IEPOB B CPABHEHUH ¢ pecroHaepamu. CHIDKEHHE OT-
vomeHust NOS3/sTLR2 sBUOCh MpeaAUKTOPOM OTCYTCTBHS OT-
BeTa Ha JedeHue y nanueHToB ¢ PA (f =0,366, p=0,000).

VY nmanuenTos ¢ PA HapymeHus UpKagHBIX PUTMOB KCIIpec-
CHUH SH/IOTEHANTBHON CHHTA3bl OKcHaa a3ota u toll-like perern-
TOPOB 2 CBS3aHBI C MOBBIIMICHUEM PE3UCTEHTHOCTH K OOJE3Hb
MOANGHUINPYIOMEH Teparui METOTPEKCATOM.
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ANALYSIS OF THE INDEXES OF CALCIUM AND PHOSPHORUS EXCHANGE,
THE MARKERS OF THEIR REGULATION AND INDEX
OF THE ACTIVITY OF SYSTEMIC LUPUS ERYTHEMATOSUS

Tsyhanyk L., Abrahamovych O., Abrahamovych U., Romaniuk O., Guta S.

Lviv Danylo Halytskiy National Medical University, Ukraine

Systemic lupus erythematosus (SLE) is a systemic inflam-
matory illness caused by genetic, hormonal, and immunologi-
cal factors that leads to the disability despite the considerable
achievements in its treatment, as a result of bone fragility and
the risk of low-energy fractures [6,9,12]. This is a well- known
fact that the firmness of the bone depends on mineral substanc-
es which are mostly represented by microcrystals of calcium
phosphate (Ca). The main regulators of Calcium Phosphate Ex-
change (CPE) is parathyroid hormone (PTH) and the vitamin
D which ensure a stable concentration of Ca and phosphor (P)
in the blood together with calcitonin — which are indispensable
participants of many vital processes of the body: Ca assists in
blood clotting, muscle relaxing and contraction, hormone secre-
tion, nerve stimulation. P is among ferments and acids, which
participate in lipid exchange, glycogen metabolism, energy pro-
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cesses and acid — alkalis balance in the body. PTH stimulates
the shift of Ca and P from bone depot into the blood, raises the
reabsorption of Ca in kidney arteries, lessens the reabsorption
of PTH; helps to transform the vitamin D in kidneys into its
active form — calcitriol. The vitamin D in its turn enlarges the
absorption of Ca in the gut, intensifies the reabsorption of Ca in
kidneys, and enriches the bone with the minerals. The effect of
Vitamin D through the regulation of CPE on bone metabolism is
studied to a large extent, however the recent publications attach
great importance to the so called «non classical» effect, includ-
ing an immune system. A smaller content of the vitamin D in
the blood may be associated with a higher risk of autoimmune
illnesses and a worse prognosis for the patients with SLE [1,4].
The spread of vitamin D deficiency for the patients with SLE
is from 38,0 to 98,0 %, when for mostly 30,0 % of patients the
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content of the vitamin D in the blood serum is too low and does
not exceed 20,0 ng/ml, which is caused by both the peculiarities
of the very illness and its treatment: the evidence of antibodies
to the vitamin D, renal dysfunction, insolation avoidance, sys-
temic influence of glucocorticosteroids (GC) [3]. The interest
of the scientists in the researching of the connections between
SLE and vitamin D activity have been represented in numerous
researches with different designs and rather controversial results
[6-9], while the interrelation between the CPE indexes and SLE
activity is not researched enough in scientific studies.

So, the aim of our research is to analyze the interrelations of
the indexes of calcium and phosphor exchange, the markers of
the irregulation and the indexes of Systemic Lupus Erythema-
tous activity.

Material and methods. The research has been conducted
on the base of Rheumatology Department of KNP LOR «Lviv
Regional Clinical Hospital». Having obtained written consents
to participate in comprehensive research study in accordance
with principles of Helsinki Human Rights Declaration, Council
of Europe Convention on Human Rights and Biomedicine, the
relevant laws of Ukraine, after preliminary stratification by fe-
male gender and premenopausal status, we have randomly cho-
sen 123 patients who were diagnosed with SLE according to the
criteria of American College of Rheumatology (1997). We have

conducted comprehensive clinical laboratory and instrumental
examination of all their organs and systems.

The examinations have been conducted in accordance with
the order by the Ministry for Health of Ukraine Ne 676 of Oc-
tober 12, 2006 - «On the Approval of Protocols regarding the
Provision of Care under the «Rheumatology» Specialty», rec-
ommendations of the European League (2010) and American
College of Rheumatologists (ACR 2010, 2012).

123 patients with SLE according to the criteria of American
Collegium of Rheumatology (1997). The age of the patients of a
Research Group (RG) from 21 to 51 years old (the average age
at the moment of examination — 41,13+12,04); average dura-
tion of illness 10,08+0,72 years; 100,0% of patients took methyl
prednisolone at the dose (converted into prednisolone) from 5,0
to 30,0 mg/daily (average dose 8,99+0,65 mg/daily, average
course dose 224,69+97,6 r) and the medicines of Ca (daily dose
1000,0 mg) in combination with the vitamin D (a daily dose
400,0 MO); an average duration of the treatment of GK was
relative to an average illness duration.

A Controlled Group (CG) included 25 almost healthy women
at premenopausal status of appropriate age.

To research a mineral exchange, we have identified the in-
dexes of Ca, ionized Ca**, P in blood and Ca, P in daily urine
content. To study the features of CPE regulation we have iden-

Table 1. The Index of Systemic Lupus Erythematous Activity according to C. Bombardier et al. (1992)

SLE Manifestation

Points

Central Nerve System Affection

8x7=56 (max)

Epileptic attack

8

Psychosis

Organic Brain Syndrome

Vision Impaired

Skull Nerves Illnesses

Brain Blood Circulation Violation

Headache

Vacuities

Arthritis

Myositis

Al |00 |0|0|[0|0 |0

Kidney Violation

4x4=16

Cylinders (grainy and erythrocyte cylinders)

~

Hematuria

Proteinuria (>0,5 gr/24hrs)

Piuria

Derma Syndrome

Alopecia

Ulcer Violation of Mucous Membranes

Plevritis

Pericarditis

Complement Content Reduction

The Rise of DNA titers

Fever

Thrombocytopenia

Leukopenia

=== N NN (NI RR]

Total

—_
S
W
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tified the content of PTH and vitamin D in blood serum. The
research has been conducted with the help of biochemical ana-
lyzer «COBASINTEGRA400 plus» by «Roche» (Switzerland)
by standard methodology.

The norms were based on the referential values provided by
the producing company of test-systems in the instruction: Ca of
the serum (2,10-2,60 mmoll/l), Ca*" (1,15-2,27 mmoll/l), P of
the serum (0,87-1,45 mmoll/l), Ca of urine (2,50-6,20 mmoll/24
hrs), P of urine (12,90-42,00 mmoll/24 hrs), PTH (15,00—65,00
ng/ml), vitamin D (30,00—-150,00 ng/ml).

To achieve the aim set we have fulfilled two steps.The first step
was dedicated to the study of CFE markers and their regulation ac-
cording to the evaluation of Ca, Ca2+, P, vitamin D, PTH content in
blood and Ca, P content in urine in RG and CG in comparison. The
second step was dedicated to the study of the relationship between
CPE markers and the illness activity according to SLEDALI.

The actual data has been processed by us on the software
EView along with the use of descriptive statistic data, disperse
analysis of ANOVA, percentile analysis and the method of linear
regression, p<0,05 was considered statistically authentic.

Results and discussion. The results of the first step provided
us with the content of general Ca, Ca2+, P, vitamin D, PTH in
blood and Ca, P in urine for the patients with SLE and healthy
women, are presented in the Table 2.

According to average values the CPE indexes in RG and CG
did not differ authentically, apart from Ca of urine, which was
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higher for the patients with SLE (3,55+3,11) in comparison to
healthy?2,54+1,58, p<0,05.

Concerning the markers of bone tissue mineral exchange, un-
like PTH, average values of which did not differ between RG
and CG, the content of vitamin D was authentically lower for
the patients with SLE— 15,83+8,07, in comparison to the healthy
ones — 19,62+11,41 (p<0,05).

With the aim of the identification of the range and the vari-
ability of distribution of Ca in RG and CG a percentile analysis
has been conducted (Table 3).

With the help of percentile analysis, we have found out
that the patients of RG had the content of Ca serum in the
range from 2,12 to 2,86 mmoll/l, mediana — 2,32 mmoll/l,
when healthy women had — 2,11 to 2,74 mmoll/l, mediana —
2,42 mmoll/l.

The women out of RG the content of Ca*" was 1,07-1,99
mmoll/l, mediana — 1,24 mmoll/l, when healthy women had —
from 15,22 to 27,76 mmoll/l, mediana — 17,70 mmoll/l.

The patients with SLE had the content of P serum in the
range from 0,55 to 1,53 mmoll/l, mediana — 1,01 mmoll/l, when
healthy women had — 0,85 to 1,67 mmoll/l, mediana — 1,16
mmoll/I.

The women out of RG the content of Ca of urine was in the
range from 0,65 to 11,50 mmoll/24 hrs, mediana — 4,60 mmoll/24
hrs, when healthy women had — 2,16 to 5,58 mmoll/24 hrs, me-
diana — 3,62 mmoll/24 hrs (Table 4).

Table 2. Average values of the indexes of calcium and phosphor exchange and the markers
of their regulation in a research and a controlled group

Indexes RG CG
Total Ca (serum) 2,33+0,34 2,43+0,20
Ca*" (serum) 1,2 7+0,22 1,22+0,30
P (serum) 1,14+0,96 1,22+0,4
Ca (urine) 5,48+3,60™ 3,65+1,09
P (urine) 12,494+6,87 11,38+4,33
PTH (serum) 47,12433,59 46,89+22.51
25-(OH)D 15,53+8,13" 21,22+10,29

notes: — p<0,01, **— p<0,05 according to t-criterion of Student in comparison
with the indexes in practically healthy people of relative sex and age

Table 3. The indexes total calcium, ionized calcium, phosphor in blood of the patients with Systemic Lupus Erythematous
and Healthy people of relative age and sex according to the percentile analysis

Ca total Ca* P

Indexes
RG CG RG CG RG CG
Mediana 2,32 2,42 1,24 1,15 1,01 1,16
P, 2,12 2,11 1,07 1,15 0,55 0,85
P, 2,14 2,19 1,16 1,20 0,67 0,92
P, 2,23 23 1,21 1,23 0,84 0,93
P, 2,44 2,56 1,27 1,25 1,19 1,36
P,, 2,63 2,70 1,34 1,26 1,40 1,67
P, 2,86 2,74 1,99 1,22 1,53 1,67
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Table 4. The indexes of calcium and phosphor in patients’ urine with systemic lupus erythematous

and healthy people of relative age and sex according to the results of percentile analysis

Ca in urine P in urine

Indexes
RG CG RG CcG
Mediana 4,60 3,62 11,43 11,33
P, 0,65 2,16 1,96 6,85
P, 1,31 2,60 6,11 6,96
P, 2,40 2,76 8,2 8,33
P 8,33 4,35 16,9 14,62
Py, 10,15 5,18 21,5 15,65
Py 11,50 5,58 24,90 17,79

Table 5. The markers of calcium and phosphor exchange regulation in the blood of the patients with Systemic Lupus Erythematous
and healthy people of relative age and sex according to the results of percentile analysis

PTH Vitamin D
Indexes
RG CG RG CG
Mediana 38,39 41,40 13,56 18,88
P, 17,55 22,19 5,66 6,88
P, 22,37 22,6 6,78 8,75
P, 27,48 34,13 10,29 16,76
P 54,22 55,12 19,22 25,04
P, 77,90 69,87 27,68 31,40
Py, 99,50 93,89 30,57 43,31

Table 6. Calcium of urine and vitamin D in the groups divided by the activity of Systemic Lupus Erythematous by SLEDAI

SLEDAI-2K 0 1 11 111 v

n, the sick 4 21 39 46 13
Ca of urine, mmoll/24 hrs 431 3,23 5,21 6,03 8,25
Total vitamin D, ng/ml 30,53 22,93 14,98 11,94 14,74

The content of P for the patients out of RG was 1,96-24,90

In order to fulfill the second step of the task we have con-

mmoll/24 hrs, mediana — 11,43 mmoll/24 hrs, when healthy
women had from 6,85 to 17,79 mmoll/24 hrs, mediana — 11,33
mmoll/24 hrs (Table 4).

With the aim of the identification of the range of variability of
PTH values and vitamin D for RG and CG we have conducted a
percentile analysis (Table 5).

We have found out that the patients out of RG had their PTH in
the range from 17,55 to 99,50 ng/ml, mediana — 38,39 ng/ml, when
healthy women had 22,19 to 93,89 ng/ml, mediana — 41,40 ng/ml.

With the help of percentile analysis, we have discovered
that the patients out of RG had their content of the vitamin
D in the range from 5,66 to 30,57 ng/ml, mediana — 13,56
ng/ml, when healthy women had from 6,88 to 43,31 ng/ml,
mediana — 18,88 ng/ml.

© GMN

ducted the comparison of the values of CPE indexes, the
markers of its regulation in all the groups divided by SLE-
DAI (Table 6).

By the method of disperse analysis we have defined a statistic
difference by the content of Ca in urine for all the groups of
patients with SLE (p=0,00) and according to the results of linear
correlation we have found out an authentic connection between
SLEDAI and Ca in urine to SLEDAI and Ca in urine (=048,
2<0,001), namely the rise of activity of SLEDAI up to 1 point
leads to the decrease of Ca content of urine in the blood serum
up to 0,2 ng/ml, which points to the fact that in case of disease
activity rise the excretion of Ca in kidneys will increase.

We have also discovered a statistically authentic difference
by the content of vitamin D in research groups (p=0,00) and
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authentic indirect connection between the activity of illness and
pointed marker of CPE regulation.

Concerning the study of the interrelation of CPH markers
regulation and the total activity index by SLEDAI we have dis-
covered a conversed correlation of the latter with the content
in blood serum of vitamin D (r=((-0,31), p<0,001), when the
increase of activity index by SLEDAI has a negative impact on
the index of bone tissue regulation index, namely on the rise of
activity by SLEDAT up to 1 point will lead to the decrease of the
content in blood serum of vitamin D up to 0,42 ng/ml.

In the study by A. Watad et al. [12] there has been discovered
a higher risk of hypocalcaemia in comparison to a general popu-
lation. According to the results of our research, the average in-
dexes of total CA in blood serum of the patients with SLE were
lower than those of the healthy ones, however the content of Ca
> was, though insignificantly, but higher for the representatives
of RG, which provides the reasons for considering that in order
to keep a serum content of Ca within referential values is a prior-
ity task for the body under such circumstances. Namely «bone»
Ca is primarily used here. In the study by Q. Guo et al. [7] there
has been found out a direct correlation between the content of
vitamin D and the state of bone in loin section of the spine and
on proximal area of the thy bone. According to the results of our
research in RG and CG there has been noticed the deficiency of
the vitamin D in blood serum with authentically low indexes for
the patients with SLE. In the study conducted by V. A. Souza-
etal. [5], where they compared the content of the vitamin D in
RG and CG, the lack of the vitamin D was found in 55,0 % of
patients with SLE and 8,0 % for the healthy ones.

Recent studies testified that the lack of vitamin D promotes
the production of antinuclear antibodies and anti-inflammation
cytokines, thereby provoking SLE aggravation [11]. The defi-
ciency of vitamin D in wintertime may also provoke the activity
of SLE [2]. Y. Schoindreetal. [10] found out, that the patients
with high activity of the illness according to SLEDAI scale >
6 points, would have a more distinctive deficiency of vitamin
D, however there was no correlation between aggravation and
the vitamin D which may be probably reasoned by their short
duration.

Conclusions. According to the average values, the indexes of
total calcium, ionized calcium, phosphor in the blood, phosphor
in the daily urine, parathormone for the patients with Systemic
Lupus Erythematous and healthy people did not differ. The con-
tent of calcium in the urine was authentically higher, while the
content of vitamin D for the patients with Systemic Lupus Ery-
thematous was lower in comparison to the healthy ones. There is
a direct authentic connection between the content of calcium in
urine and the activity index by SLEDALI that is why it is possible
to claim that in case of the decrease of the illness activity the
excretion of calcium in kidneys increases. A total index of activ-
ity by SLEDALI intercorrelates with the content of vitamin D in
blood serum, namely the rise of activity by SLEDAI leads to the
decrease of the vitamin D content in the blood serum.
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SUMMARY

ANALYSIS OF THE INDEXES OF CALCIUM AND
PHOSPHORUS EXCHANGE, THE MARKERS OF
THEIR REGULATION AND INDEX OF THE ACTIVITY
OF SYSTEMIC LUPUS ERYTHEMATOSUS

Tsyhanyk L., Abrahamovych O., Abrahamovych U.,
Romaniuk O., Guta S.

Lviv Danylo Halytskiy National Medical University, Ukraine

In the article we have analyzed the interrelations of the in-
dexes of calcium and phosphor exchange, the markers of their
regulation and the indexes of Systemic Lupus Erythematous
activity. As a result of an examination of 123 premenopausal
women with systemic lupus erythematosus and 25 mostly
healthy women at premenopausal status of a relative age it was
established that: according to the average values, the indexes of
total calcium, ionized calcium, phosphor in the blood, phosphor
in the daily urine, parathormone for the patients with Systemic
Lupus Erythematous and healthy people did not differ. The con-
tent of calcium in the urine was authentically higher, while the
content of vitamin D for the patients with Systemic Lupus Ery-
thematous was lower in comparison to the healthy ones. There is
a direct authentic connection between the content of calcium in
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urine and the activity index by SLEDALI that is why it is possible
to claim that in case of the decrease of the illness activity the
excretion of calcium in kidneys increases. A total index of activ-
ity by SLEDAI intercorrelates with the content of vitamin D in
blood serum, namely the rise of activity by SLEDAI leads to the
decrease of the vitamin D content in the blood serum.

Keywords: calcium and phosphor exchange, Systemic Lupus
Erythematous.
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AHAJIM3 B3AMMOCBSI3U IMOKA3ATEJEN KAJIb-
LIUEBO-®OCPOPHOI'O OBMEHA, MAPKEPOB EI'O
PETYJISIIIAU U UHJIEKCA AKTUBHOCTHU CUCTEM-
HOW KPACHOM BOJIYAHKH

Hpiransik JI.B., AdparamoBuu O.0., Adparamouu V.0.,
Pomanmok O.T., I'yra C.H.

JIbe06CKUIl HAYUOHATbHBLI MEOUYUHCKUL yHUSepcumem um. /la-
nuna I'anuyroeo, Yxpauna

B craree mpencraBiieH aHaNW3 B3aUMOCBS3U ITOKa3aTeliei
KaJbleBo-(hochopHOro 0OMeHa, MapKepOB €ro Peryssiiud H
MHJIEKCAa aKTUBHOCTH CUCTEMHOMN KPacHOM BOTYaHKH.

B pesynbrare oOcnenoBanus 123 jkeHLIMH B IIpeMEHOINAy-
3aJbHOM CTaTyCe C AMAarHOCTUPOBAHOW CHCTEMHOW KpacHOMH
BOJIUAHKOM (ONbITHAs Ipynmna) U 25 NpakTHYECKU 300POBBIX
JKEHIMH B IPEMEHOIAy3aJlbHOM CTaTyCce COOTBETCTBYIOLIIE-
ro Bo3pacTa (KOHTOJIbHAsI IPyIINa) yCTAaHOBJIEHO, YTO CPEAHUE
3HA4YEHHs IOKazarejeldl OOIero M HOHW30BAHOTO KalbLMs,
¢docdopa B kpoBH, pochopa B CyTOUHOW MoUe, MapaTropMoHa
B KPOBHU y OOJIbHBIX CHCTEMHOH KpacHOW BOJYAHKOM U 370pO-
BBIX JIUI[ JOCTOBEPHO HE OTIIMYAIHMCh. CO}lep)KaHI/Ie KaJblus B
MOue JI0CTOBEpHO OoJblie, a BUTaMHHA J| MeHbIle y OOIbHBIX
CHUCTEMHOH KpacHOH BOJYaHKOW B CPaBHEHHM CO 310POBBIMH.
Memﬂy COLACPIKAHUEM KaJIblIUs B MOYE€ U UHACKCOM aKTUBHOCTHU
o SLEDAI cymecTByeT 10CTOBepHas NpsiMasi CBA3b, IOITOMY
MOXXHO YTBEPXKAaTh, UTO B CJIy4a€ YBEIIMUCHUS aKTUBHOCTHU 00-
JIC3HH YCUJIMBAETCS SKCKPELUs KalbLus B Houkax. CyMMapHbIi
nokasarenb aktuBHOCTH 1o SLEDAI obpatHO koppenupyer ¢
COACPIKAaHNEM BUTaMHHA H B CbIBOPOTKE KPOBHU, B YaCTHOCTH

yBenuueHue aktuBHocTH 1o SLEDAI npuBomut x ymeHsblie-
HUIO COZIEPKaHUs BUTaMHUHA [| B CBIBOPOTKE KPOBH.
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ELEVATED LEVELS OF NATURALLY OCCURRING AUTOANTIBODIES
TO HUMAN CHORIONIC GONADOTROPIN B CORE FRAGMENT
IN AFEMALE PATIENT WITH THYROID FOLLICULAR ADENOMA: CASE REPORT

IChikadze N., *Tevzadze M., 'Gachechiladze N., 'Porakishvili N.

IJavakhishvili Thilisi State University, Division of Immunology and Microbiology, *Thilisi Medical Academy, Georgia

In recent years, interest to naturally-occurring autoantibodies
(NAAbs) against various tumour associated antigens (TAAs) is ris-
ing with regards to their prognostic value as early biomarkers
for cancer diagnosis. The advantages of using NAAbs over other
protein biomarkers currently used are that they are easily accessible
in blood samples, have a long half-life and moreover, often rela-
tively small quantity of antigen is sufficient to trigger an immune
response reflected in relative antibody concentrations [1].

Many NAADs directed against different tumor associated anti-
gens (TAAs) are the subject of intensive studies including auto-
antibodies to p53, HER-2, MUCI, HSP 90, IGFBP-2, TOPO2a
[2,3] and we have been investigating the NAADbs to human
chorionic gonadotropin (hCG) and its subunits [4]. Recently,
we demonstrated for the first time those patients with benign
gynecological tumours: fibromyoma and ovarian cyst showed
significant levels of serum anti-hCG and anti-hCGf naturally
occurring antibodies of the IgG isotype, whilst patients with
malignant tumors (ovarian cancer, ovarian adenocarcinoma,
endometrial cancer, cervical cancer) expressed non-appreciable
levels of these antibodies [4].

Secretion and surface expression of hCG/hCGf molecules
have been reported in many neoplasms of both, trophoblastic
and nontrophoblastic nature, but only a few studies have shown
the role of these molecules in the pathogenesis of the thyroid
gland tumours [5-7] and the presence of NAAbs against hCG/
hCGB in patients with thyroid tumours has never been reported.

The aim of this case study is to report increased levels of
NAAbs to human chorionic gonadotropin f core fragment (hC-
Gcf) in a female blood one year prior to the detection of thyroid
follicular adenoma.
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Case report. A 31-year-old, clinically healthy Caucasian
female was involved in a cohort study as a healthy volunteer.
The aim of the study was to determine the levels of naturally
occurring autoantibodies against hCG and its subunits. The
woman has never been pregnant and had no history of au-
toimmune diseases. Unexpectedly, the titration of her serum
using enzyme-linked immunosorbent assay (ELISA), showed
increased levels of NAAbs of both, IgG and IgM classes, that
bound to hCGp core fragment (Fig. 1), whilst anti-hCG, anti-
hCG, and anti-hCGa antibody titers were in the same range
as for the other healthy volunteers (Figs 2 and 3). Moreover,
concentrations of hCG whole hormone and hCGp subunit
were within reference intervals (0.206 ng/ml and 0.007 ng/
ml, respectively). She was informed about the results and un-
derwent additional examinations under the observation of her
Family Doctor, but no signs of any disease were detected.
Only a year later, she noticed swelling on the neck and dif-
ficulty during deglutition. She was referred to N.Kipshidze
Central University Clinic of Tbilisi State Medical Univer-
sity for the assessment of the thyroid gland. Ultrasonogra-
phy revealed a hypoechoic solid nodule in the thyroid gland
and fine needle aspiration cytology (FNAC) of the nodule
showed follicular lesion. She subsequently underwent total
thyroidectomy with a regional lymphadenectomy on the 30th
March 2018. Histopathology of the resected nodule revealed
a follicular adenoma. Three month later we checked the anti
-hCGp core fragment antibody titer in her blood again and
detected that, the levels of anti — hCGBcf IgG antibodies were
reduced for up to 25.5%, but the titer and the concentration of
IgM antibodies did not change (Fig. 4).
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Fig. 1. Titration of the serum from the patient with thyroid follicular adenoma to hCGfcf
one year prior to the disease diagnosis, compared to the sera of healthy volunteers.
a) IgG antibody titres; b) IgM antibody titres. O.D. — optical density
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Fig. 2. IgG antibody titres in the serum of the patient with thyroid follicular adenoma one year prior
to the disease diagnosis, compared to the sera of healthy volunteers. Sera binding to - a)hCG whole hormone (hCGap),
b) hCG p subunit (hCGp) c) hCGo. subunit (hCGa,), d) hCGf C-terminal peptide (hCGBCTP). O.D. — optical density
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Fig. 3. IgM antibody titres in serum of the patient with thyroid follicular adenoma one year prior
to the disease diagnosis, compared to the sera of healthy volunteers.
Sera binding to - a)hCGap, b)hCGp c) hCGa, d) hCGBCTP. O.D. — optical density
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Fig. 4. Titration of the serum from the patient with thyroid follicular adenoma
to hCGpcfthree year later after the thyroidectomy, compared to the healthy volunteers.
a) IgG antibody titres; b) IgM antibody titres. O.D. — optical density

Thyroid nodules are very common and can be caused by a
variety of disorders. Differential diagnosis between benign or
malignant. nature of thyroid tumours represents a particular
challenge with many cases designated as being indeterminate or
suspicious [8]. The high prevalence and increasing diagnosis of
incidental thyroid nodules renders it important to develop addi-
tional methods of diagnosis and risk stratification leading to the
appropriate treatment [9].

The level of NAAbs against various TAAs have been reported
to be informative as prognostic biomarkers for cancer progres-
sion. Li et al. reported the diagnostic potential of a panel of 13
autoantibodies against TAAs for the detection of ovarian cancer
[10]. This group found that the sensitivity and specificity of an-
tibodies in the detection of ovarian cancer tends to be 62.5%
and 85.4%, respectively [3]. Kim et al. evaluated the efficacy
of anti-thyroglobulin autoantibody (TgAb) testing in predicting
recurrence in differentiated thyroid carcinoma (DTC) patients at
6— 12 months after high dose '*' I remnant ablation [11]. Yukiko
Tabuchi et.al. showed that naturally occurring HER2-Abs have
protective effects on the development and metastasis of breast
cancer in a clinical setting [12].

It is well known that hCG and especially hCGf are produced
by various non-trophoblastic tumours as autocrine grows factors
[13,14], including cancers of the bladder, kidney, prostate, GI-
tract, breast, and lung [15], but little is known about the role of
hCG or its subunits in pathogenesis of thyroid gland tumours.
Sakaguchi et al. demonstrated that hCG produced from a papil-
lary thyroid cancer cell line (B-CPAP cells) possesses intrinsic
thyroid-stimulating and growth-promoting activity on FRTL-5
rat thyroid cells [ 6] and Becker et al. showed that only a minor-
ity of anaplastic thyroid carcinoma (ATC) express hCGf and it
can be a unique subtype of ATC the level of the aggressiveness
of which is unknown [7]. Generally, the problem with hCG as a
tumour marker for non-trophoblastic cancer is that serum levels
of hCG in those patients do not correlate with the stage of dis-
ease. Therefore, serial measurement of hCG has little prognostic
value. We propose, that the measurement of NAAbs to hCG/
hCG subunits might have a better prognostic value, than the
measurement of the hormone/hormone subunits.

The NAADbs we have detected in thyroid tumour patient bind
to the core fragment of hCGp. This fragment is composed of
residues 6-40 and 55-92 of hCG beta subunit bound by the disul-
fide bonds [17]. It can be found as a free subunit in the blood and
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urine of pregnant women and some cancer patients [18]. hCGfcf
has a shorter half-life as compared to hCG. Although the origin
of the free hCGpcft is unknown, two different routes have been
suggested: that the hCGfcf is secreted directly by tumour cells
or that it is a peripheral degradative product [19,20].

What is the trigger of the elevation of NAAbs to hCGcf in
this case is unknown and the fact of their presence raises many
questions. We believe that future studies should establish: (a)
whether the follicular adenoma cells produce hCGfcf; (b) if
these NAAbs are produced against thyroid stimulating hormone
(TSH) or its core fragment and NAAbs, we have detected, cross
-bind to hCGBcf; (c) whether there are any structural changes
(such as glycosylation) of TSH in follicular adenoma (d) the
role of these antibodies in the pathogenesis of the disease (e) if
they are able to protect from malignant transformation of ad-
enoma; (f) whether there are differences in the levels of these
NAADs between the patients with malignant and non-malignant
tumours of thyroid gland; (g) if these antibodies can be used
as diagnostic or prognostic Indicators of the development of
thyroid gland tumours.

In concussion, this study presents an evidence that anti-
hCGcft naturally- occurring autoantibodies may appear in the
serum of patients with thyroid follicular adenoma as early as one
year prior to the development of clinical symptoms.

Consent of the patient. The patient has voluntarily signed an
informed consent for the publication of personal medical infor-
mation. The use of clinical specimens was reviewed and ap-
proved by the ethics committee of National Center for Disease
Control and Public Health of Georgia.

Conflict of Interests: The authors declare no obvious or poten-
tial conflicts of interest related to the publication of this article.

Acknowledgement. This study was supported by a research
grant from Shota Rustaveli National Science Foundation of
Georgia - Grant ID: 218024; Project Title: “Assessment of
natural anti-hCG antibodies in patients with gynaecological tu-
mours”.

REFERENCES

1. Chang-KyuHeo,, Young YilBahk, Eun-Wie Cho, Tumor-asso-
ciated autoantibodies as diagnostic and prognostic biomarkers,
// BMB Rep. 2012 Dec; 45(12): 677-685.

2. Tan HT, Low J, Lim SG, Chung MC, Serum autoantibod-



GEORGIAN MEDICAL NEWS
No 2 (299) 2020

ies as biomarkers for early cancer detection. / FEBS J. 2009
Dec;276(23):6880-904.

3. LiuxiaLl et.al. Detection of autoantibodies to multiple tumor-
associated antigens in the immunodiagnosis of ovarian cancer, //
Mol Med Report. 2008 Jul; 1(4): 589-594.

4. Chikadze N, Akhvlediani L, Gachechiladze N, Mitskevichi
N, Delves PJ, Porakishvili N. Antibodies againsthCG in pa-
tients with gynaecological tumors. // Proc. 13th World Congress
on Controversies in Obstetrics, Gynecology& Infertility (COGI)
held jointly with the German Society of Obstetrics & Gynecol-
ogy. 2010;325-328;

5. Alikhan M, Koshy A, Hyjek E, Stenson K, Cohen RN, Yeo
KT. Discrepant serum and urine 3-hCG results due to production
of B-hCG by a cribriform-morular variant of thyroid papillary
carcinoma.//ClinChimActa. 2015 Jan 1;438:181-5.

6. Sakaguchi N. et. al.Paracrine effect of human chorionic go-
nadotropin ectopically produced from papillary thyroid cancer
cells on growth and function of FRTL-5 rat thyroid cells.//Thy-
roid. 1997 Oct;7(5):779-82.

7. Becker N, Chernock RD, Nussenbaum B, Lewis JS
Jr.Prognostic significance of B-human chorionic gonadotropin
and PAXS expression in anaplastic thyroid carcinoma.//Thyroid.
2014 Feb;24(2):319-26.

8. Wiltshire JJ et al. Systematic review of trends in the incidence
rates of thyroid cancer. Thyroid 2016;26:1541-52.

9. Tamhane S, Gharib H. Thyroid nodule update on diagnosis
and management. /Clin Diabetes Endocrinol. 2016 Oct 3;2:17
10. Li L, Wang K, Dai L, Wang P, Peng XX, Zhang JY. Detection of
autoantibodies to multipletumor-associated antigens in the immu-
nodiagnosis of ovarian cancer. // Mol Med Report. 2008;1:589-594
11. Kim WG, Yoon JH, Kim WB, Kim TY, Kim EY, Kim JM, Ryu
JS, Gong G, Hong SJ, ShongYK.Change of serum antithyroglobu-
lin antibody levels is useful for prediction of clinical recurrence in
thyroglobulin-negative patients with differentiated thyroid carci-
noma. // J Clin Endocrinol Metab. 2008; 93:4683-4689.

12. Tabuchi, Y.; Shimoda, M.; Kagara, N.; Naoi, Y.; Tanei, T.;
Shimomura, A.; Shimazu, K.; Kim, S.J.; Noguchi, S.Protective
effect of naturally occurring anti-HER?2 autoantibodies on breast
cancer. // Breast Cancer Res. Treat.2016, 157, 55-63.

13. Stenman U.-H., Alfthan H., and Hotakainen K., “Human
chorionic gonadotropin in cancer,” //Clinical Biochemistry, vol.
37, no. 7, pp. 549-561, 2004.

14. Cole LA. Human chorionic gonadotropin (hCG) and hyper-
glycosylatedhCG, seven semi-independent critical molecules: A
review. //J MolOncol Res. 2017;1(1):22-44.

15. Porakishvili N, Jackson AM, de Souza JB, Dalla Chiesa M,
Roitt IM, Delves PJ, Lund T. Epitopes of human chorionic go-
nadotropin (hCG) and their relationship to immunogenicity and
cross-reactivity of beta chain mutants. /Am. J. Repro.Immunol,
1998, 40: 210-214.

16. Kvirkvelia N, Chikadze N, Makinde J, McBride JD, Por-
akishvili N, HillsFA, et al. Investigation of factors influencing
the immunogenicity ofhCG as a potential cancer vaccine. / Clin
Exp Immunol. (2018) 193:73-83. doi: 10.1111/cei.13131

17. Berger P, Lapthorn AJ.Standardization of Epitopes for Hu-
man Chorionic Gonadotropin (hCG) Immunoassays.Curr Med
Chem. 2016;23(30):3481-3494.

18. Lustbader]. W. et al. (eds.), Glycoprotein Hormones ©
Springer-Verlag New York, Inc. 1994: 293-320

19. Okamoto T. Niu R. Matsuo K. Furuhashi M. Ohsawaa M.
Mizutani S. Suzuki H. Human chorionic gonadotropin b-core
fragment is directly produced by cancer cells. // Life Sciences
2001; 68 861-872

© GMN

20. Okamoto T, Matsuo K, Niu R, Osawa M and Suzuki H. Hu-
man chorionic gonadotropin (hCG)-core fragment is produced-
by degradation of hCG or free hCGp in gestational trophoblastic
tumors: a possible marker for early detection of persistentpost-
molar gestational trophoblastic disease. // Journal of Endocri-
nology 2001; 171,435-443

SUMMARY

ELEVATED LEVELS OF NATURALLY OCCURRING
AUTOANTIBODIES TO HUMAN CHORIONIC GO-
NADOTROPIN B CORE FRAGMENT IN A FEMALE
PATIENT WITH THYROID FOLLICULAR ADENOMA:
CASE REPORT

!Chikadze N., *Tevzadze M., 'Gachechiladze N.,
"Porakishvili N.

IJavakhishvili Tbilisi State University, Division of Immunology
and Microbiology, *Thilisi Medical Academy, Georgia

We report a case of a woman, who had an elevated levels of
naturally-occurring autoantibodies to human chorionic gonado-
tropin (hCG) B core fragment ( hCGfcf) one year prior to the
development of thyroid follicular lesion. The patient underwent
surgery and the histology report demonstrated that the lesion
was a follicular adenoma. Further investigations of the role of
naturally-occurring autoantibodies (NAAbs) to anti-hCGfcf in
the pathogenesis of various tumours of thyroid gland might be
useful in the development of novel diagnostic methods, using
anti-hCGfcf NAAbs as a marker for the detection of unsus-
pected thyroid tumour.

Keywords: thyroid follicular lesion, naturally-occurring au-
toantibodies, NAAbs, human chorionic gonadotropin [ core
fragment, hCGRcf, anti-hCGpcf, anti-hCGBcf NAADs.

PE3IOME

MOBBINIEHHBIIT YPOBEHb ECTECTBEHHBIX AY-
TOAHTUTEJI K HNEHTPAJIBHOMY ®PAI'MEHTY
B-XOPUOHHUYECKOI'O TOHAJIOTPOIIMHA Y ITALIU-
EHTKH C ®OJUIAKYJISIPHON AJIJEHOMOM IUTO-
BUJIHOWM KEJIE3bL. ONUCAHHUE CJIYYAS

"Juranze H.P., 2Tes3anze M.H., 'Taueunaanze H.I",
Tlopaxkumsuiu H.3.

"Tounucckuil 2ocyoapemeennviil ynusepcumem um. U. Jcasa-
xuweunu; *Tounucckas meduyunckas akademust, I pysus

B crarse npencraBneH ciydaii MOBBIIIEHHOIO YPOBHS €CTe-
CTBEHHBIX ayTOAHTHUTEJ K LIEHTPAIbHOMY (parMeHTy XOPHOHH-
Yyeckoro roHagorponuHa uenoeka (XI') B (XTI BLD) 3a rox
JI0 pa3BUTHSA (HOJUTHKYISPHOTO HOBOOOPA30BAHMUS IIIUTOBUIHON
xenessl. [lanuenTka nepeHecnaa onepanuio o yJaJeHHUIO IMIU-
TOBUHOM JKeJe3bl. [ ucToornueckoe uecienoBanue nokasao,
9TO HOBOOOpa30BaHKE ObLIO (OILTHKYISPHON aeHOMOI. Jlaib-
HeWII1e UCCIeJOBaHUS POJIM IPUPOJHBIX AyTOAHTHUTEN K aHTH-
XI'Y BI@ B maroreHe3e pasiUYHBIX OIMYXOJICH MIUTOBHIHOM
JKeJIe3bl MOTYT OBITh MMOJIC3HBI TIPH Pa3pabOTKe HOBBIX METOIOB
JIMAaTHOCTHKU C HCIOJIB30BAHUEM NPUPOAHBIX ayTOAHTHUTEI,
cnennduunbix Kk X[ PO B kauecTBe MapKepa Ajisi paHHETO
00OHapyKEHHs OITyXOJIeH IUTOBUIHOMN JKEJIE3bl.

109



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

Agboydy

5005305601 Jo@ombyao ambosm@®m30bol B-396@@ s @m0 gMopdgb@ol Lofobsswdwgam
596930030 59 MbB0Lbgygm gdols Jowamo wmbg BoMoligdmo x0® 3ol ooz o sgbmdols dJmby
353096@ Jogdo: garobogygdo dgdmbggge

'6.4035dg, 28.m93bodg, '6.35hghoasdg, 'b.gmms Jodgomo

log. xogobodgoaols Lok, mdogoliols babgadfogm gbogg@lbodgdo;
2mdooliols badgoEobem ogs©gdos, bsds@mggmmm

Joddmyowygbm 3530960  Joenols Ygdobggaols,
Omgeoloi  sedmhbps  s©sdosbols  Jo@ombyeo  gm-

bom@B®m3obols (ofa) B 39bHGswy®o  B@sxdgbBols
(>JaBay) Lofobsowdwgaym d9bgddogo  sy@msb@o-
bbgyangool domogmo mby ga®oligddo xo®jgmols gm-
039900 Lodlbogbol aobgomomgdsdoyg gomo (aom
oMy, 3530963 hog@oms  Jodmydaogmo ™Mm3gHs3os.
dob@mamaog@ds  sbogrobds  shggbs, M3  s@dmhgbo-

o bodbogby 0gm Gmeoggeg®o sgbmds. sJaBEH-
ol Lofobsswdwgym d9bgd@ogo  syBmsbBolbgyengdols
Aoaols dgdpamdo dglfegans gomolgodo xozgeols
Lodbogbggdols 3ommygbgbdo dgbsdenms godmygbgodye
06l sbagro @oogbmbBozyo Igmmeols asbgomomgdo-
bmgol, @mdgeoi ©oxdbgdgmo 0dbgds sbBo-sJaBiy
49bgdcM0go  obBolbgyagdby, Gmam® 3 MmoMgmoyao
Lodbogbols >@dmdhgh Jod 9@ by.

OILIEHKA IOTEPH U3-3A ITPEXKJIEBPEMEHHOW CMEPTH
OT LHEPEBPOBACKYJISIPHBIX 3ABOJIEBAHUI KAK UHCTPYMEHT YITPABJIEHUECKHX PEILIEHUN

"Puinray H.A., >*Kypuk E.I., *Hepuuii T.B., ‘Uyiiko H.5., *Tkauenko P.IL., *ba3nbipes B.B.

Hnemumym demoepaguu u coyuanvhvix ucciedosanuti umenu M.B. [Tmyxu Hayuonanonoii akademuu nayk Yxpaunoi, Kues;
’Tocydapecmeennoe Hayuroe yupedxicoenue « Hayuno-npakmuueckuil yenmp npo@puiaakmuueckoi u KAUHUYECKO MeOUyUHbl»
Tocyoapemeennozo ynpaenenus oenamu, Kues, SHayuonanonoiii meouyunckuti ynusepcumem um. A.A. Boecomonvya, Kues,

*Usano-Dpankosckuil HAYUOHATbHBIN MEOUYUHCKUL YHUSepcumem, Yxpauna

epedpoBackynsipubie 3adoneBanus (I[B3) — oqHa u3 oc-
HOBHBIX IIPUYUH CMEPTHOCTH M WHBAJIUIHOCTH B MHPOBOM
MacmTade, MpH 3TOM JIedeHHe M peabmimuranus (a Takxe
YXOI) IOCJIe WHCYJIbTAa CONPOBOXKAAETCS 3HAUYNUTEIBHBIMU
(MHAHCOBBIMH, PECYypCHBIMH, KaJApPOBBIMH 3aTpaTaMu. Jlede-
HHUE U yXOJ IIOCJIe HECMEPTEIBHOTO MHCYIBTA JIOKUTCS Tsi-
XKEIBIM OpeMeHeM Ha CHCTeMY 3/IpaBOOXPAHEHHS M CEMBH.
CyIeCTBEHHO CHIDKACTCSI KAaUeCTBO )KU3HU — KaK MAI[HEeHTOB,
TaK | ero okpyxeHus. Pe3ynasrarsl [T106ansHOTO Mcciie1oBaHUs
Opemenn GonesHeil, TpaBM u paxktopos prcka (Global Burden of
Diseases, Injuries, and Risk Factors Study), npencrassomiero
CHCTEMaTHYECKYIO KOJIMYECTBEHHYIO OIIEHKY ITOTEPH 310POBBS,
MIO/ITBEPIKIAIOT BECOMOCTh MHCYJIBTa KaK COIMAIBHO 3HAYNMOM
naronoruu. Tak, B 2016 roxy 5,5 MIIH. U1 yMepiH OT UHCYJIBTa
(95% Ul ot 5,3 10 5,7 mutH). COOTBETCTBEHHO, TIOTEPH JIET JKU3-
HU n3-3a npexaeBpeMennoi cMeptr (YLL) u rogsl, npoxuTeie
B IUIOXOM COCTOSHHUH 3710poBbs (YLD), cyMMapHO OlLieHEHEI B
116,4 mun. (ot 111,4 o 121,4 DALY)'.

3a nepuox 1990-2016 rr. crangapTU3UPOBaHHBIN 110 BO3-
pacty r00anbHBIH ITOKa3aTelb CMEPTHOCTH OT HHCYIbTa
cHusmics Ha 36,2% (¢ 39,3 no 33,6 wa 100.000 nHac.). [Ipu
9TOM CHI)KCHHE HaONIo#anoch BO BCeX JCIMWISAX CTpaH,
CTPYIIUPOBAHHBIX C YYETOM BEJIUYMHBI COIMAIBHO-IEMO-
rpagpuuaeckoro unaekca (SDI) [5]. [Tokaszarenn cHUKeHUS 3a-
00J1eBa€MOCTH B ITOCTCOBETCKUX CTPaHAX BeCbMa Pa3JINUHBL:

!Disability adjusted life year - noxazamens, oyenusaiowuii cym-
MmapHoe opems 6onesnell
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B benapyccuun He tauke Bbicokue, kak B Poccuiickoit dene-
panuu U YKpauHe, XOTS YPOBEHb CMEPTHOCTH OT HHCYJbTa
BBIIIE, YeM B cocemaHux espomeiickux crpanax ([Toxbmia,
Jlutsa) [7,9].

Cwmepraocts ot LIB3 1o noctmxkenus 65 ner yxe ¢ 70 ro-
JIOB IPOLUIOrO CTOJETUS [PU3HAHA NPEJOTBPAaTUMOH, T.€.,
KOTOPYIO MOXHO HpPEIyNpeIUTh MOJHOCTBIO WIM YaCTHYHO
NIPH yYCIOBHM NPOQMIAKTHKH, CBOSBPEMEHHOM OOpalleHUH
3a MEJULUHCKON [TOM

OIIBIO ¥ €€ MOJyYeHNH, Ha (JOHE COOTBETCTBYIONICH HaIH-
OHAJIbHOH IOJUTUKU OXpaHbl 310poBbs. Ee mokasarens uc-
MOJIL3YETCsl KaK WHAMKATOP () (PEKTUBHOCTH 31paBOOXpaHe-
Husl. 3apyOexxHbIME HccienoBaressimu B Hagae 2000 r. 66110
MIPEAIOAKEHO NPOJJIUTh UHTEpBAJ 10 75 set [8], B cuily pocTa
MPOJODKUTEABHOCTH JKU3HHM, COBPEMEHHBIX JOCTHIKCHUH
MEJULUHBl U YCOBCPLICHCTBOBAHUS JEATEIBHOCTU CUCTEM
3paBOOXPaHECHUS.

WHpekc MOTepsTHHBIX JIET MOTeHIUaNbHOH xu3HK (Ha 100
TBIC. COOTB. HAC.) TAK)Ke SIBJISETCS IIOKa3aTesieM 01arococTo-
SIHUSI HACCJICHUs, YMCHBIIAACH B MEPHOABI YKOHOMHUYECKOIO
pocra M mponBeTaHHs 0o0IIecTBa M YBEJINYHBASCH BO BPEeMs
COLMANBHBIX TPAaHCHOPMAIMHA U KOHPINKTOB.

Cpenu 3anmad mo pgoctrkeHuto Llenmu chopmynupoBano
3a/laHUE 10 CHMIKCHUIO IPEKIACBPEMEHHOU CMEPTHOCTH OT
HEeMH(EKIMOHHBIX 3a00JIeBaHUN, HHIUKATOPAMH KOTOPOTO
BBICTYNAIOT KO3()(UIMEHTHI CMEPTHOCTH OT IepeOpoBacKy-
JSpHBIX 3a0oseBanuil B Bo3zpacte 30-59 jer 1 MyKuuH U
JKEHIIHUH [3].
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Lenp uccnenoBaHus — OLIGHKA MOTEPH JIET HOTCHIUAIBHOM
JKU3HU BCJICACTBHE IPEXKICBPEMEHHONH CMEPTHOCTH OT Liepe-
OpOBaCKYJSIPHBIX 3a00JIeBaHMi, OIPEIEIUTh JOII0 MOTePh OT
Bcex Oose3Heil cucTeMbl KpOBOOOpAIleHUs, CHOpMYINPOBATh
peKOMEHAAIMN 10 IPAKTUYCCKOMY IIPUMCHCHHIO METOHOB
OLICHKHU.

Marepuajg U MeToAbl. Mcrnoab30BaH METOJI MOTEHI[UAIb-
HO#t femorpaduu. [ToTepsiHHBIC TObI MOTCHIIHATHHON KU3HH
(IVIIDK) paccuuThiBaduCh Kak cyMMa pa3HOCTEH (B romax)
MEXIy HOPOrOBBIM 3HAYCHHMEM BO3pacTa CMepTH U (aKTH-
YE€CKHUM BO3paCTOM CMEPTHU BCEX YMEPLIMX B TCUCHUEC rola
B BO3PACTHBIX MHTEpBalax MJIAJIIE [IOPOrOBOro, T.€. 10 10-
CTHXKEHHUsI Bo3pacTa 65 net [3].

Nudopmanmonnas 6a3a: nanueie [ocyapcTBEeHHOH CItyKObI
CTAaTUCTUKHU praI/IHI)l OTHOCHUTEJIBHO paclpeaCICHUS YMEPLINX
0 T0JTy, BO3PACTy W NMpUYMHAM cMepTH u EBpormeiickoii 6a3bl
JaHHbIX 0 cMepTHOCTH (MDB). KommnapaTuBHeIl aHanu3 mo-
Kaszarejeld CMEPTHOCTH OT LepeOpOBACKYISIPHBIX 3a001eBaHui
B OTJEJIbHBIX CTpaHaX OCYIIECTBIICH C UCIOJIb30BaHHEM EBpo-
neiickoii 6a3er MDB u 6a3b1 janubIx [T100abpHOTO HccenoBa-
HUsI OpeMeHu Oosie3Hel, TpaBM U (aKTOPOB PUCKA.

Ol"paHI/l‘-leHI/Iﬂ: B pe3ynbrare OTCYTCTBUA l/IH(bOpMaLII/ll/I u3
AHHEKCHPOBaHHOH ABTOHOMHOH PecryOnuku KpbiM n Henop-
KOHTPOJIbHBIX YKpauHe Tepputopuii JlonOacca, a Takke BBUIY
JUIMTEIBHOTO BPEMEHHM, IMIPOLIEIICTO ¢ MPOBEICHUs MOCIEAHEH
Haumonansrolt neperncu (2001) naHHBIE O peaybHON YMCIICH-
HOCTH U IIOJIOBO3PACTHOM COCTABE HACENICHUS CTPaHBbI SIBISAIOTCS
HETOYHLIMHU, B CHUJIY Y€ro CpaBHCHHUS JUHAMHUKH OTHOCHUTEIILHBIX
MoKa3aresieil He COBCEM KOPPEKTHBI, YTO CTABUT TIepel HEOOXO 1~
MOCTBIO OIPAHHYUTBCSI pacyeTamMy abCOJIFOTHOTO YMCIIa TTOTEPsIH-
HBIX JICT HOTCHLII/IaJ'l])HOl‘;l JKU3HU U CTPYKTYPHBIMU IIOKA3aTCIISIMU.

YKpauHa*
Monposa
Mpy3ua*
BeHrpua
HYexun

EC-15

Pe3ysnbTaTsl u UX 00cyxk/AeHHe. BricoKuii moka3aTens mpe-
JKJIEBPEMEHHOM CMEpPTHOCTH, YPOBEHb KOTOPON IPEBBIIIAET
TaKoOBOW B pa3BUTHIX CTpaHax Ooyiee 4eM B J[Ba pasa, MO ceil
JIEHb OCTaeTcs UIsi YKpauHbl aKTyalbHOU mpobiemoii. [Tou-
TH KXl TpeTnit u3 ymepmux B 2018 1. - 173127 (29,5%)
OblTi B Bo3pacte 10 65 nmeT. COOTBETCTBEHHO, B YKpamHe
HaOIIONaeTcsl BEICOKAsl BEPOSITHOCTh paHHEH CMEpPTH OT Iie-
pebpoBackyspHoit [Ipu cpaBHEHUH CTaHIAPTU30BAHHBIX 110
BO3pacTy Mmokasareneii cMepTHocTd oT LIB3 ¢ aHamoruaubMu
B OTHIENBHBIX cTpaHax EBpomeiickoro permona BO3 memon-
CTPHUPYET MOYTH CeMHUKpaTHoe (6,8 pa3a) MpeBHIIICHAE YPOB-
HSI CMEPTHOCTH B YKpaWHEe B CPABHEHUH CO CTPaHAMH-TIICHA-
mu EBpomneiickoro Coro3a 1o 2004 roga (EC-15). B cocenneit
¢ YkpauHoii Uexuu HaOMIOmArOTCs MOKa3aTeld, ONU3KHE K
MUHHMaJIbHBIM, TOTJa Kak B Pecry6muke Momnyose — mokasa-
TEIW IpekAeBpeMeHHOo# cmepTHOCTH OT LIB3 mpakTuuecku
WICHTHYHBI TAKOBBIM B YKpauHe (puc. 1).

HaunGonpmme pasznuuns HaOMIOZAIOTCS CPEOW JIHII MOJO-
noro Bo3pacTa. B Bo3pacte 45-59 nmer mokasarenu cMepTHO-
ctu ot 1[B3 B YkpawHe mouTH B NEBATH pa3 BHINIE, YeM B
EC-15 (tabnuna 1). Ha momoOHy0 HeecTeCTBEHHO MOJIOIYIO
CMEpPTHOCTh YKa3bIBAIOT M POCCHICKHE yUCHBIE, PacCMaTpH-
Bas 9TO KaK OAWH U3 (PAKTOPOB YKOPOUCHHUS IPOTOIIKHTEITb-
HOoCTH Xu3HH B Poccum [1]. [l pasBuTHIX cTpaH mepedpo-
BaCKyJIApHasl TMATOJOTHS KaK MPUYMHA CMEPTH CTAaHOBHTCS
3HAYMMOM JUISI BO3pAcTa MOCHe IMECTHASCATH. DTO CBA3aHO
¢ Oornee MO3THUM MacCOBBIM PAa3BUTHEM COCYIUCTOI MaToIIO-
THH MO3Ta, KaK IPaBHIIO, CBI3aHHOM C aT€POCKIEPOTHIECKIM
nopaxenneM. B Ykpaune xe panaue cmeptu ot L{B3 wacto
SBIISTIOTCSI HCXO/IOM U Pe3yJIbTaTOM HeJeUeHHOH, 1100 Hempa-
BWJIBHO JICYEHHOM, apTepuaIbHON I'UIepPTeH3UHU.

31,8

31,4

0 5 10

15 20 25 30 35

*na Yrpauner u I pysuu oannvle 3a 2015 .
Hcmounux: https://dw.euro.who.int/api/v3/export?code=HFAMDB 138, oocmyn 18.06.2019
Puc. 1. Iloxazamenu cmepmuocmu om L{B3 ¢ omoenvuvix cmpanax Eeponeiickozo pecuona BO3,
cmanoapmu3zosaruvie no eospacmy, xa 100 000 nac., 2016 a.

Tabnuya 1. Iloxkazamenu cmepmuocmu om L{B3 6 omoenvnvix cmparnax Egponetickoeo peeuona BO3,
CMAHOAPMU308aHHbIE NO BO3PACMY, 8 OMOETbHLIX 803pacmublx epynnax, Ha 100 000 uac., 2016 e.

BospactHas rpynna, jer

Crpana
30-44 45-59 60-74
EC-15 2,2 8,47 53,45
Yexust 2,03 6,0 95,28
Benrpus 4,81 35,79 151,34
I'py3us* 9,93 51,86 281,91
Monnosa 8,06 70,67 486,92
Ykpauna* 12,98 73,71 365,69

*/[na Ykpaunwt u I pysuu oannvie 3a 2015 2.
Hcmounux: https://gateway.euro.who.int/ru/indicators/hfamdb_142-sdr-45-59-cerebrovascular-diseases
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Pasnuna B ypoBHsx cmeptHOocTH 0T 1IB3 B nnTepBane ot 45
10 60 net naxe cpeau crpan-wieHoB EC paszutenbHa — Tak, co-
otHouienue SMR B 3T0i rpynne mexay crpaHamu EC-15 (mo
2004 rona) u crpanamu, BctynuBuuMu B EC nosasee, cocras-
JISIT MOYTH TPU € TIOJI0BUHOM pa3a (3,4) (37,0 u 10,9 na 100 000
HAC., COOTBETCTBEHHO).

CyL[IeCTBCHHbIC pasianudus BbISABIICHBI HE TOJIBKO B YPOBHSX,
HO W B TEHJCHUMUSIX UX AMHAMUKU. [IMK npexaeBpeMeHHOU
CMEpPTHOCTU OT MHCYJIbTa HaOIIOHajcs B YKpauHe B KpH3HC-
HoM 1995 rony (Hapsity ¢ HaMBBICIIMMH B HOBeMIei ncTopun
CTpaHbl IOKazarelsiMu obmield cmeprHoct). Ilocnenyroiee
CHIDKEHHE HE ITO03BOJIMIIO CYILECTBEHHO MPUOIU3UTHCS K HEpe-
PBIBHO cliajiarolleil JIMHUM TpeHaa nokasareneil crpan EC-15
(puc. 2). ImeroTcs naHHbIe, 4TO noce nposeneHus B 2020 roxy
3aHHaHHpoBaHHOﬁ NEPEIMCH HACCICHU U MOJYUCHUS JaHHBIX
0 peaJbHOM ero YMCICHHOCTH, OKA3aTelId CMEPTHOCTH MOTYT
OKa3aTbCsA 3HAYUTCIIBHO BBIIIIC.

TTomoxxuTenpHast JWHAMUKa B Pa3sBUTBIX CTpaHax CBs3aHa,
HpexJe BCEero, ¢ AOCTIKEHHSIMU B cdepe 0OLIeCTBEHHOTO
310pOBbs (MHHHMH3AIMsI KOMIUIEKca (haKTOPOB PHCKA BO3-
HUKHOBCHHA W MNPOTCKAaHUSA OCHOBHBIX Hel/IH(be](Lll/IOHHbIX
3a00JICBaHNUN) ¥ WHHOBAIMSIMH, BIUSIONIMMH HA MPUIHHBI
cmeptH (B ciydae [{B3 — 910 ocymiecTBienne MaccoBoro a¢-
d)eKTl/IBHOFO AHTUTUIIEPTECH3UBHOI'O JICUHCHUSA U UHTCHCHUBHAA
Tepanus HHcyapToB) [10].

™ ykpauHa Orpysus WEC-15

1991 1995 2000 2005 2010 2015

Hemounux: oannvie Eéponetickoti 6a3vl OaHHbIX O cMepni-
nocmu  (MDB). https://gateway.euro.who.int/ru/datasets/
european-mortality-database/0ocmyn 18.06.2019

Puc. 2. Ilokazamenu ounamuxu npesicoespemennou (0-64
200a) cmepmuocmu om yepedpPOBACKYISAPHbIX 3a001e6AHUL 8
Vkpaune, Ipyzuu u cmpanax-unenax Esponetickoco Coiosza 0o
2004 200a, cmanoapmuszosannvie no eospacmy, xa 100 000
nac., 1991-2015 2.

Hamu mpousBeneHbl pacueTbl aOCOJIIOTHOTO KOJHUYECTBA
MOTECPAHHBIX JIET HOTeHL[HaJ'[];HOﬁ KHM3HU B CBA3U C IPEKICB-
PEeMEHHOI CMEePTHOCTBIO OT Beex Oonesneit kiacca IX. «bo-
JIE3HU CHUCTEMbI KPOBOOOpAILICHUI» U 11epeOpOBaCKYISIPHBIC

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

3a00JIeBaHMs, B YaCTHOCTH B nHTepBasie 0-64 roaa ¢ Bbiaeie-
HUEM Hepuojaa Tpyaocmnocodbnoro Bo3pacra. O6beM norepsit-
HBIX JIET MOTCHLUHAJIBHOW JKHU3HU M3-3a IMPEKICBPEMECHHOU
cmeptu ot LUB3 B 2018 rogy noctur 116563 Thic. yenoBeko-
aer (B 2013 r. — 145785 TbIc.). DTO coctaBmio Gonee 18%
AQHAJIOTHYHBIX [TOTEPh B PE3yJIbTaTe CMEPTH OT BCeX OOJIe3HEH
kpoBooOpamierust (B 2013 1. — 20%). Kak BUIHO U3 TaOIHIIBI
2, npeobazaromiee OOJNBIIMHCTBO MOTEPh CHOKYCUPOBAHO B
UHTEepBalie TpynocnocodHoro Bo3pacra (16-59 ner). Hecmo-
Tps Ha CyLLIeCTBeHHOe yMeHbLl_leHI/IC YHUCJIICHHOCTH HACCJIICHUA
B cpaBHeHuu ¢ 2013 romom, obIiiee KOJIMYECTBO MOTEPSHHBIX
JIET TOTCHIMAJIbHON >KM3HU H3-3a paHHEH CMEpPTHOCTH OT
1IB3 cocraBuiio 3,2 MIIH., COTIIaCHO NMPUOIU3UTEIBHON OIICH-
ke ['ocynapcTBeHHOII cily:KObl CTATUCTUKY YKPAUHBI.

BblﬂBﬂeHa CyLLleCTBeHHaH Jucnponopuus 1noTepb B 3aBUCH-
MOCTH OT noua — 6osnee aByx Tpereii (69,1%) abcoa0THOTO Ync-
Ja yTepﬂHHbIX JIET HPUXOUJIOCH HA My)K'-lPlH.

WHTepecHO nMpoaHaIM3UpOBaTh Pe3yIbTaThbl OLEHKH PHCKa
HaCTyl’lJ’[eHl/Iﬂ HHCyHbTa Ha IMPOTAXKCHUUN BCCI;'I KHU3HHU y B3poOC-
neIX Ul 25 net u crapme. OCHOBOM il pacyera B paMKax
uccnenoanus ['mobanpHoro Opemenu 6onesueit 2016 roma
CTaJIN OLCHKH 3200JI€BAEMOCTH MHCYJIBTOM, @ TAaKXKe KOHKY-
PUPYIOIIUX PUCKOB CMEPTH OT JI000W ApYyroil mpuuuHEL [6].
YyeHble OLIEHUBAIN TaKOH PUCK HA PErHOHAIBHOM, CTPAHO-
BOM U FJ'IO68.J'[]>HOM ypOBHS{X, I/ICHOJ'IBS}/H JaHHBIC BCECTOPOH-
HEeT0 H3yuYeHHsI paclpOCTPAHEHHOCTH OCHOBHBIX 3abojeBa-
Huil. B pe3synbrare pacueTHbIN I100aNbHBIA PUCK MHCYIbTA
B TCUEHHWE KU3HM (HauMHas ¢ 25 JeT W crapiiue) COCTaBHII
24,9% (mpakTU4ecKu KakJblid ueTBepThIii). CaMble BHICOKHE
nmpeamnojara€Mbi€ puCcKu l/IHCy.]'IbTa B TCUYCHHC XHM3HH OKasa-
nuck B Bocrounoi Asum (38,8%), Llenrpanbuoii (31,7%) u
Bocrounoit Espone (31,6%). [nst Ykpaunbsl BelnduHa pu-
CKa okasayach Bbilie Juis xeHmuH - 33,1% nporus 25,3%
y Myx4duH'. DT0O MOXHO OOBICHUTH 0oJiee HU3KOH IPOIOJI-
JKUTEJIBHOCTBIO JKM3HU «CHJIBHOTO» I0ja U 0oJjiee BBICOKOMH
BEPOATHOCTBIO UX CMEPTH OT HENPUPOAHBIX NMPHUYUH U HH-
(eKIMOHHBIX 3a00JIeBaHUH B MOJIOJJOCTH 10 BO3MOXKHOTO
pa3BuUTHUA uHcyana. HHH CpaBHCHHUA — B ]_HBeLIPlI/I, rae JIrgu
MPOXKUBAIOT Ha JecsATHiIeTHE Oojiee IITMHHYIO, YeM B YKpau-
HE, )KM3Hb, PUCK JUUISI MYXUUH U )KEHIIUH OJMHAKOBBIN.

BOl'lpeKI/l CCroAHAIIHUM JaHHBIM 06 y.]'ly‘-ll_[IeHPII/l CI/ITyaLlI/Il/I
co cMepTtHOCTBIO OoT 1[B3 B Mupe (HanmoMHuM, CTaHAapTU30-
BaHHBIE 110 BO3PACTY MOKA3aTeNN CMEPTHOCTH PE3KO CHHM3H-
auck ¢ 1990 no 2016 rox), CHUKEHHE CTAaHIAPTU3UPOBAHHON
[0 BO3pacTy 3aboyieBaeMOCTH ObIJIO MEHEE 3HAYUTEIbHBIM,
CBHﬂeTeHbCTByH O TOM, 4YTO 6peMH I/IHCyJ'lea, BEPOATHEE
BCEro, OCTAHETCs BBICOKHM, TeM 0oJiee, YTO CHIKCHHE 3a-
OoseBaeMocTH HaONIOATOCH BO BCEM MHpE, 338 HCKIIOUe-
HUEM cTpaH cpemHeil rpynmsl SDI, K KOTOPBIM OTHOCHUTCS
u Ykpauna [5].

IB I'pysuu — 31,9 u 27,7%,coomeemcmeenno

Tabnuya 2. Oyenxa nomepb 6ciedcmesue npexrcoespemMeHHoll CMEPMHOCU OM OCHOGHBIX NPUYUH,
obonesnetl cucmemuvl Kposooodpaujenus u yepeoposacKyiApHuIx 3aboneeanutl, ooa nona, 2013 u 2018 2., uenogexo-eoouvt

KonnuyecTBO NoTepsSIHHBIX JieT MOTeHUHAIbHOI xku3Hu (YLL)
(Knaccﬂ(ll))l::cl;ll::l: 1:"131’;/[1’;(];_10) 2013 2018
0-64 rona 16-59 aer 0-64 rona 16-59 ner
Bce npuuunsl, B TOM yncie: 3031195 2590652,5 2406802,5 2178067,5
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Takum obOpa3zom, YkpauHa B OmkaiiiieM OyaylieM CTaHeT
nepen npobieMoli HEOOXOAMMOCTH PEarupoBaHUsI Ha DIIUJIE-
muto 1[B3, yemy criocoOGCTByIOT Takue (GpakTopsl Kak IMporpec-
CHUpYIOIIee CTapEHHE HACEIICHUS], HECTAaOWIBHOCTh COLIMANIBHO-
SKOHOMMYECKOM CHUTyallud M CYyLIECTBOBAHUE 3HAYUTEJILHON
YacTH HACEJICHHsS B COCTOSHMU XPOHHYECKOrO CTpecca, 3Ha-
YUTECJIbHas PaclpoCTpaHCHHOCTb apTepylaanoi/'l TUNICPTECH3UU
U HU3Kas NPUBEPKEHHOCTb JIIOACH 310pOBOMY 00pa3y >KHU3HH.
OL[CHKa pC€ajibHbIX U NMOTCHUHUAJIBHBIX IOTEPh U3-3a MHPEKIACB-
PEMEHHON CMEpPTH OT IepeOPOBACKYIISIPHBIX 3a00JCBaHUMN SIB-
JIAETCA MOJIE3HBIM MHCTPYMEHTOM UL OGOCHOBaHl/Ifl NPUHATUA
YIPaBICHYECKUX PELICHUH, apryMEeHTaluu pa3paboTKH IMpo-
rpaMM C ILeJblo CHIDKeHHs Opemenu LIB3, u omHOBpeMeHHO
— MOXKET HCIIOJNB30BaThCsl KaK MHIUKATOP A(PPEKTUBHOCTH HX
peanuzarmu. [lapamiensHo ¢ neMorpaduuecKuMU MOXKHO OLie-
HHUBAaTb U DKOHOMHUYCCKUE MOTCHIUAJIBHBIE TOTEPU BCICACTBUEC
IPEXKIEBPEMEHHON CMEPTHOCTH OT ONPEICNICHHBIX PUYMH [2].

BriBoabl. BenencrBue BbICOKON MPekAEBPEMEHHOM cMepT-
HOCTH YKpauHa Tepsier Oosiee 3HAYUTEIbHbIE 00BEMBbI TOTECH-
HNUAJIBHBIX JICT JXU3HH, B TOM YUCJIC B PE3YyIbTATE IPEKACBPC-
MEHHOW CMEPTHOCTH OT LIepeOpOBACKYIAPHBIX 3a00JIeBaHUIl B
CPaBHEHUH C PA3BUTHIMU CTPAHAMH MHpA.

ITo uroram 2018 roma B pe3ynsraTe CMEPTHOCTH OT 1IepeOpo-
BACKYJIPHBIX 3a00JIeBaHMN 710 JOCTWXKEHHUsI 65 JeT B cTpaHe
yrpadeno 116562,5 yenoBeko-ieT KU3HHU, IpUdeM Ooliee ABYX
Tperei (69,1%) abcoMOTHOTO YnCia yTePSHHBIX JIET IPUXOIHT-
Cs1 Ha MY>KYMH.

OneHka peajbHBIX M IOTEHIMAIbHBIX IOTEPb M3-3a Hpe-
JKJICBPEMEHHOM CMEPTH OT 1IepeOpOBACKYISIPHBIX 32a00J1eBaHMUIA
HeoOxoauMa JUIsl NPUHATHUS YNpPaBICHUYECKUX peIleHUd, 000-
CHOBAHHs Bbl60pa KOHKPETHBIX MEpP, ONPCACICHUA TaKTUKU U
HarpaBJICHUS pa3BUTUSA CTPAHBI.

ABTOpBI CTaTbU PEKOMEHAYIOT METOAMKY - HHCTPYMEHT
HOPUHATHS YNPaBICHUYECKUX PeUIeHnd B cdepe oOLeCTBeH-
HOTO 3/I0pPOBBS, ISl apTyMEHTAlUN pa3paboTKU CTpaTerui u
porpaMM, HampaBlICHHBIX Ha 00pbOy C IepedpoBacKyIsp-
HBIMH 3360J’leBaHl/IﬂMI/I, OLICHKH JUWHAMUKH U3MEHEHUH B npo-
[ecce MX peajH3aluy, M, HAaKOHell, B Ka4eCTBE MHANKATOpa
pe3yIbTaTUBHOCTH.
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SUMMARY

AN ASSESSMENT OF REAL AND POTENTIAL LOSSES
DUE TO PREMATURE DEATH FROM CEREBROVAS-
CULAR DISEASES AS A TOOL FOR MANAGEMENT
DECISIONS

"Rynhach N., 2*Kuryk O.,2Cherniy T.,*Chuyko N.,
“Tkachenko R.,’Bazdyryev V.

!Ptoukha Institute for Demography and Social Studies of the Na-
tional Academy of Sciences of Ukraine; *State Institution of Sci-
ence “Research and Practical Centre of Preventive and Clinical
Medicine” State Administrative Department, Kyiv; ’Bogomolets
National Medical University, Kyiv; *Ivano-Frankivsk National
Medical University, Ukraine

Aim —to calculate and estimate the number of years of poten-
tial life lost (YPLL) due to premature mortality from cerebro-
vascular diseases in Ukraine, and its share in the array of losses
from all diseases of the circulatory system.

The information base of the study was official data of the State
Statistics Service of Ukraine on the distribution of the deceased
by gender, age groups and causes of death in 2018. A compara-
tive analysis of mortality from cerebrovascular diseases in se-
lected countries was carried out using the European database of
mortality (MDB) and the database of the Global Study of Dis-
ease Burden, Injuries and Risk Factors. The method of potential
demography was used to estimate demographic losses due to
premature mortality from cerebrovascular diseases.

The number of lost years of potential life due to prema-
ture mortality from cerebrovascular diseases in 2018 reached
116,563 thousand man-years (104,355 thousand in 2013), which
accounted for more than 18% of similar losses as a result of
death from all cardiovascular diseases in Ukraine. Revealed a
significant disproportion of losses depending on gender - more
than two thirds (69.1%) of the absolute number of lost years ac-
counted for men.
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Ukraine is losing more significant amounts of potential years of
life due to high premature mortality from cerebrovascular diseases
compared to the developed countries of the world. Assessing real
and potential losses due to premature death from cerebrovascular
disease is a useful tool to support management decision making.
We can recommend a methodology for arguing the development
of strategies and programs aimed at combating cerebrovascular
diseases, assessing the dynamics of changes in the process of their
implementation, and as an indicator of effectiveness.

Keywords: cerebrovascular diseases, premature mortality,
years of potential life lost, amenable mortality.

PE3IOME

OLIEHKA TIOTEPb M3-3A IPEKJIEBPEMEHHOM
CMEPTHU OT LEPEBPOBACKYJISIPHBIX 3ABOJIEBA-
HUI KAK MHCTPYMEHT VYIIPABJEHYECKHUX PE-
INEHUI

"Poinrauy H.A., ’Kypuk E.I., *Yepuuii T.B., ‘Uyiiko H.S1.,
*Tkauenko P.IL., *ba3nbipes B.B.

Hnemumym demoepaduu u COYuanbHbIX UCCLE008AHUL UMEHU
M.B. IImyxu Hayuonanvnoii akademuu nayx Yrkpaumot, Kuee;
Tocyoapemeennoe nayunoe yupesxcoenue «Hayuno-npaxmu-
uecKull yeHmp npoGUIAKMUYEcKoll U KIUHUYECKOU MeOUYUHbLY
Tocyoapemeennozo ynpaenenus denamu, Kues; SHayuonans-
ubltl meouyunckull ynusepcumem um. A.A. bocomonvya, Kues,
*Usano-Dpankosckuil HAYUOHATbHBIN MEOUYUHCKUL YHUBEPCU-
mem, Ykpauna

e uccieoBaHus — OLICHKA TIOTEPH JIET MOTCHINATBEHOM JKH3-
HH BCJIC/ICTBUE MPEKICBPEMEHHOH CMEPTHOCTH OT LIepeOpOBacKy-
JSIPHBIX 3a00JI€BaHMI, OIPENEINTh J0JI0 MOTeph OT Beex Ooes-
Heil cucTeMbl KpoBOOOpaleH s, cHOPMYIHPOBATH PEKOMEH ALK
1o npalcm'-lecxomy TNPUMEHEHUIO METO/IOB OLICHKHU.

Ha ocHoBe nanubix [ocymapcTBeHHOW CiTyKObI CTaTHCTUKH
YKpauHbl OTHOCHUTENIBHO PACIpPEAETICHUSI YMEPLIUX IO IOy,
BO3paCTy U NpUYruHaM CMEPTU C MOMOLIBIO METOHAA MOTCHLM-
aNpHOI JemMorpaduu paccuuTaHo aOCONIOTHOE KOJIMYECTBO
MOTEPAHHBIX JIET HOTeHLlHaHbHOﬁ JKU3HH, HCOOXKHUTHIX H3-3a
HACTYIUICHHs TPEXKIEBPEMEHHONW (10 IOCTIKeHHs 65 Jer)
cveptu. KomnapaTuBHBIN aHanu3 Mokaszareje CMEpPTHOCTH
0T 11epeOpPOBACKYIIAPHBIX 3a001€BaHUN B OTAEIBHBIX CTpaHax
OCYILECTBIICH C UCIOJIb30BaHUEeM EBponeiickoii 6a3bl JaHHBIX O
cmeprroctu (MDB) u 6a3bl nannbIX [7106anbHOrO HccnenoBa-
HUsE OpeMeHu Oosie3Heil, TpaBM U (paKTOPOB PUCKA.

KOJ'II/I'-leCTBO MOTEPSAHHBIX JIET l'IOTeHLlI/IaJ'leOﬁ JKHN3HU B CBA3H C
HPEXICBPEMEHHON CMEPTHOCTBIO OT 11epeOpOBACKYIIPHBIX 3200~
neBanuii B 2018 roxy noctumnio B Yipaune 116,563 Thic. yenosexo-
set (B 2013 . 104,355 ThIc.), uTo cocraBuiio Oonee 18% ananorny-
HBIX TTOTEPh B PE3YJIBTaTe CMEPTH OT BCEX CEPICUHO - COCYIHMCTBIX
OoJe3Heil. BoisiBiieHa CyleCTBEHHAs AUCTIPOIIOPLKS OTEPh B 3a-
BHCHMOCTH OT Tojia — Oosiee AByX Tpereit (69,1%) abcomoTHoro
qyucia yTepS[HHbIX JIET IPUXOAWJIOCH Ha My)K‘[I/lH.

OrneHKa peanbHBIX M MOTCHUMAIBHBIX MOTEPb M3-3a Ipe-
KJIEBPEMEHHOH CMEpTH OT 1epeOpoBacKyIIpHBIX 3a0oieBa-
HUM SABJIACTCA ITOJIC3HBIM I/IHCprMeHTOM JUIs0 06OCHOBaHI/Iﬂ
IOPUHATUS YNPaABICHUYECKUX pPEUICHUH. ABTOPBI CTaThbU pe-
KOMEHIYIOT METOIMKY JUIsl pa3pabOTKM cTpareruid W mpo-
rpamM, HarpaBJICHHBIX Ha 60pbOY ¢ HepeOpOBACKYIISIPHBIMU

114

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

3a00JIeBaHUSIMHU, OLEHKH JMHAMUKH U3MEHEHUH B Ipolecce
WX peaju3aliy, a TAaKKe B KaYeCTBE MHIUKATOPA UX PE3YJib-
TATUBHOCTH.
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DIFFERENTIAL DIAGNOSIS OF ANNULAR SKIN LESIONS — A CLINICAL REVIEW

'Wollina U., 2Abdel-Naser MB.

'Municipal Hospital of Dresden, Academic Teaching Hospital, Department of Dermatology and Allergology, Germany,
’Ain Shams University Hospital, Department of Dermatology, Andrology and STIs, Cairo, Egypt

Annular lesions represent a particular macro-morphologic
pattern of skin diseases. The word “annular” is derived from the
Latin annulus — ring. An annular lesion represents a secondary
efflorescence that develops from macules, papules or plaques. It
is originally a sign of an enlargement of the skin lesion but may
stabilize in size during the following course. Different subtypes
of annular lesions can be distinguished. The lesions can be either
asymptomatic or symptomatic.

Asymptomatic annular lesions with papules

A typical representative of this subtype is granuloma annu-
lare. The disease presents with firm, shiny papules of different
possible coloration with central involution. Hands are most
commonly affected. Children most commonly present with the
localized type [1] (Fig. 1).

In adults, lesions may be also generalized, perforating, patch-
like and subcutaneous [2] (Fig. 2)

Fig. 2. Granuloma annulare on the foot
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A rare differential diagnosis is annular elastolytic giant cell
granuloma [3].

Erythema annulare centrifugum (EAC) describes a group of
eruptions characterized by slowly migrating annular and well-
configured erythematous lesions. The cause of the disease is
unknown, but a number of precipitating factors such as infec-
tions or medical drugs have been reported. In rare cases EAC is
associated with malignancies, mostly solid tumors. This subtype
is known as PEAC (P stands for paraneoplastic) (Fig. 3) [4].

Fig. 3. Erythema annulare centrifugum with central clearing

Asymptomatic annular lesions with papules and scaling

In secondary syphilis annulo-papular lesions may occur
symmetrically on palms and soles, extremities and trunk. The
diagnosis is confirmed by Venereal disease testing laboratory
(VDTL). Although the lesions themselves are asymptomatic, a
temporary flu-like symptomatology may occur [5].

Slightly papular lesions may occur together with annular ery-
thematous macules in secondary syphilis with exanthematous
rash (Fig. 4).

Fig. 4. Annular, slightly papular erythematous neck lesions in

secondary syphilis
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Asymptomatic annular pustular lesions with or without scaling

Annular pustular psoriasis may present with pruritus. The
pustules are sterile. Children are affected more often than adults.
The lesions can be combined with classical plaque type psoriasis
[6]. Annular pustular lesions can occur in generalized pustular
psoriasis (Fig. 5).

A very rare differential diagnosis is hereditary deficiency of
lactate dehydrogenase M-subunit [7].

Fig. 5. Annular pustular lesions in generalized pustular psoriasis

Asymptomatic annular urticarial lesions

Eosinophilic annular erythema is characterized by recurrent
episodes of annular urticarial, nonpruriginous erythematous
plaques. The histopathological study shows a perivascular in-
flammatory infiltrate in the superficial and deep dermis, com-
posed of lymphocytes and eosinophils. It was originally de-
scribed in children but may be seen in adults occasionally [8].

Annular lesions with peripheral blistering

Among the highly variable skin lesions in early congenital
syphilis, annular lesions with peripheral blistering develop rare-
ly, resembling a “string-of-pearls.” The diagnosis of congenital
syphilis is made on the basis of radiologic evaluation and reac-
tive testing by Venereal Disease Research Laboratory (VDRL)
in both mother and child [9].

The “string-of-pearls” sign is not specific, since it can occur in
localized pemphigoid as well (Fig. 6) [10].

Fig. 6. String-of-pearls-like appearance of bullous pemphigoid

Chronic bullous disease of childhood, or linear IgA bullous
dermatosis, is an autoimmune blistering disorder due to circulat-
ing IgA anti-glomerular basement membrane zone antibodies di-
rected against the 97 kDa portion of bullous pemphigoid antigen
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in the lamina lucida. It occurs in all ages. It can also present as a
“string-of-pearls” [11] (Fig. 7).

Fig. 7. “String-of-pearls” appearance in chronic bullous dis-
ease of childhood

Rarely, bullous lesions of type II have been reported in erythema
nodosum leprosum (ENL) -an immune complex-mediated reaction
that may complicate the course of multibacillary leprosy [12].

Asymptomatic annular macular lesions without scaling

Erythema migrans is characterized by an asymptomatic en-
larging erythematous macule after a tick bite. The causative
agents are Borrelia species. Sometimes multiple lesions devel-
op. The clinical picture together with medical history of a tick
bite are sufficient for diagnosis. Seroconversion usually occurs
in 6-10 weeks after tick bite in a smaller percentage of patients.
Serology is therefore not reliable for the diagnosis of erythema
migrans [13].

Vitiligo has an estimated prevalence of 1% of the population
worldwide. A rare observation is inflammatory vitiligo with slightly
raised borders. Under Wood’s light, the lesions appear bright [14].

Asymptomatic annular macular lesions with scaling

The most common representative of this subtype is tinea
corporis due to infection with human pathogen dermatophytes.
Anthropophilic, zoophilic and geophilic species can cause the
disease. First step in diagnosis is a potassium hydroxide prepa-
ration of peripheral scale followed by mycologic culture. New
molecular biologic technologies are available for rapid diagno-
sis [15] (Fig. 8).

Fig. 8. Scaling annular lesion due to tinea corporis in a
7-year-old girl (contracted from her pet ginuea pig)
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Annular scaling lesions can be seen in chronic discoid (CDLE)
and subacute cutaneous lupus (SCLE). Histology shows a band-
like subepidermal T cellular infiltrate and hydropic basal cell
degeneration, which is more pronounced in CDLE. The lupus
disease is photosensitive, what may be used in diagnostics [16].

Annular macular lesions like raccoon eyes and annular mac-
ules on other body parts are seen in the majority cases of neona-
tal lupus erythematosus [17].

Burning and pruriginous annular macular lesions without
scaling

Fixed drug eruption is a localized erythematous or violaceous
macule, sometimes with a central wheal, with itching and burn-
ing sensations. The inflammation can cause permanent hyper-
pigmentation. Thorogh anamnesis for medical drugs and intra-
lesional scratch test with the identified compound will confirm
the diagnosis [18] (Fig. 9).

Fig. 9. Fixed drug eruption due to oral sulfonamide therapy

Erythema multiforme is a hypersensitivity reaction most com-
monly seen during the course of a herpes infection, but other
infections or drugs may also trigger the disease. The lesions
show a targetoid pattern. The occurrence of non-specific ery-
thema multiforme-like lesions in systemic lupus erythematosus
is known as Rowells’s syndrome [19].

Burning and pruriginous annular macular lesions with scaling

Nummular eczema — a variant of atopic dermatitis — can be se-
verely itching. The scaling is variable. The borders are ill-defined.
Older lesions may show hyper- or hypopigmentation [20] (Fig. 10).

Fig. 10. Annular macular lesion of atopic dermatitis with xe-
rosis and scaling
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Tinea imbricata is a subtype of dermatophytosis with charac-
teristic skin lesions consisting of scaly, concentric annular rings
and overlapping plaques that are pruritic. It is more frequent in
South-East Asia [21].

Asymptomatic annular plaques without scaling

Porokeratosis is characterized by erythematous, annular
plaques with an atrophic center and hyperkeratotic ridge-like
border. The most common actinic subtype is seen in sun-ex-
posed skin of the extremities. The histopathological hallmark is
the cornoid lamella, a thin column of parakeratotic corneocytes
embedded within the stratum corneum [22] (Fig. 11).

Fig. 11. Annular plaque of porokeratosis Mibelli

Rare differential diagnoses are the following two neutrophilic
dermatoses: histiocytoid Sweet’s syndrome presenting with ery-
thematous annular plaques and chronic recurrent annular neutro-
philic dermatosis (CRAND) [23,24].

Asymptomatic annular plaques with scaling

Such lesions may be seen in psoriasis with a silvery larger
scaling or in pityriasis rosea herald patches with tiny scales.
Psoriasis is a chronic inflammatory autoimmune-T-cell medi-
ated disease affecting about 2% of the World population [25].

Pityriasis rosea is an acute, self-limiting exanthematous dis-
ease associated with the endogenous systemic reactivation of
human herpesvirus (HHV)-6 and/or HHV-7. The distribution of
lesions follows a Christmas-tree pattern [26].

Both diseases mentioned here, may in certain cases present with
amild itch. In most cases however, they remain asymptomatic.

Annular plaques with hyposensitivity

Annular plaques — with or without scaling — and decreased
sensitivity to touch, temperature or pain are characteristic for
leprosy caused by Mycobacterium leprae infection. The diagno-
sis can be confirmed by polymerase chain reaction to the infec-
tious agent [27].

Pruriginous annular papular lesions

Lichen planus is a chronic inflammatory T-cell mediated au-
toimmune disorder. Various types of lichen planus are known.
The disease is characterized by “six P”, i.e. papules, plaques, po-
lygonal, purple, pruritic. Hyperpigmentation is not uncommon
in darker skin types (Fig. 12). Histology shows hypergranulation
of the upper epidermis, a jig-saw epidermal acanthosis, and a
lichenoid lymphocytic infiltrate [28].
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Fig. 12. Genital lichen planus

Mild to moderate itch may be associated with cutaneous sar-
coidosis. Sarcoidosis is a granulomatous disease of unknown
etiology that may affect various organs. Cutaneous involvement
is present in 25% of patients. Annular papular lesions are a pos-
sible variant [29].

Severely pruriginous annular papules and generalized licheni-
fication in combination with leukocytosis, peripheral blood eo-
sinophilia and raised serum IgE levels are a hallmark of hypere-
osinophilic dermatitis. The most important differential diagnosis
is systemic hypereosinophilic syndrome with bone marrow in-
volvement [30].

Annular patches with pain and secondary bullae formation

In atypical cases with annular macular lesions, paraneoplastic
skin reactions have to be ruled out. Painful annular erythema-
tous macular lesions can be prodromi of hemophagocytic lym-
phohistiocytosis. Those patients may show secondary blistering
with fever and malaise [31].

Non-scaling annular plaques with fever, arthralgias, night
sweats, and general malaise

Interstitial granulomatous dermatitis (IGD) and palisaded
neutrophilic granulomatous dermatitis (PNGD) are reactive skin
diseases that exhibit annular plaques and may be associated with
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malignancies. A recent study investigated 37 cases of paraneo-
plastic PNGD/IGD and found that the most commonly associ-
ated neoplasia is myelodysplastic syndrome (MDS), but solid
tumors may also be associated in rare cases [32].

Pruritic annular urticae

The most common condition presenting with pruritic urticae
is urticaria with massive edema in the superficial dermis — well-
circumscribed, erythematous lesions with raised borders and
blanched centers. In case of deeper edema (subcutaneous ur-
ticaria), urticae may be missing but pruritus present (Fig. 13).
Urticarial lesions can be caused by allergic or physical events,
but the majority remains idiopathic. If individual lesions last
longer than 24 hours, a biopsy should be considered to rule out
urticarial vasculitis. In case of a typical acute idiopathic urticaria
(lasting less than 6 weeks), no extensive laboratory investiga-
tions are recommended [33].

Urticarial drug reactions have to be considered for differential
diagnosis.

Fig. 13. Pruritic annular urticaria lesions in delayed pressure
urticarial

Annular lesions

| . . ey
Asymptomatic Scaling Burning & itch Hyposensitivitiy Pain Fever
Blistering
Macular Macular Macular Macular Macular
Papular Papula Papular
Plague-type Plague-tvpe Plague-type
Pustular Pustular
Urticarial Urticarial

Fig. 14. Differential diagnosis of annular lesions

Conclusions. Annular lesions are common in clinical derma-
tology. Perception and visual recognition are part of the pathway
to a correct diagnosis (Fig. 14). The use of other factors related
to the dermatosis, like subjective symptoms or course, sup-
ports expertise in determining possible diagnoses. We present
the clincial differential diagnosis of annular cutaneous lesions.
Eventually the suspected diagnosis may need a confirmation by
laboratory and/or histopathology findings [34].

118

REFERENCES

1. Patrizi A , Gurioli C, Neri I. Childhood granuloma annulare: a
review. G Ital Dermatol Venereol. 2014;149:663-674.

2. Rubin CB, Rosenbach M. Granuloma annulare: a retrospec-
tive series of 133 patients. Cutis. 2019;103(2):102-106.

3. Kato H, Kitajima Y, Yaoita H. Annular elastolytic giant cell
granuloma: an unusual case with papular lesions. J Dermatol.
1991;18:667-670.



GEORGIAN MEDICAL NEWS
No 2 (299) 2020

4. McDaniel B, Cook C. Erythema annulare centrifugum. Stat-
Pearls [Internet]. Treasure Island (FL): StatPearls Publishing;
2019 Jan-2019 Dec 17.

5. Ghafoor R, Anwar MI. A Young boy with persistent nodules
and hoarseness: A rare presentation of nodular secondary syphi-
lis. J Coll Physicians Surg Pak. 2018;28:S37-S38.

6. Liao PB, Rubinson R, Howard R, Sanchez G, Frieden 1J. An-
nular pustular psoriasis--most common form of pustular psoria-
sis in children: report of three cases and review of the literature.
Pediatr Dermatol. 2002;19:19-25.

7. Takeo N, Fujiwara S, Sakai T, Saito-Shono T, Ishikawa K,
Hatano Y. Hereditary lactate dehydrogenase M-subunit deficien-
cy with late-developing pustular psoriasis-like lesions. J Derma-
tol. 2016;43:1429-1432.

8. Lobo MA, Gonzalo ES, Jiménez-Reyes J. Eosinophilic anular
erythema in an adult. Dermatol Online J. 2017;23: pii: 13030/
qt22¢95125.

9. Mathews J, Naseem JA, Neupane N, Parameswaran N, Chan-
drashekar L. An unusual presentation of early congenital syphi-
lis with annular configuration of blisters resembling “string-of-
pearls”. Pediatr Dermatol. 2019;36:735-736.

10. Raposo I, Machado S, Sampaio R, Selores M. Infantile bul-
lous pemphigoid with “string of pearls sign”. Dermatol Online
J. 2017;23: pii: 13030/qt3fw4d2t2.

11. Tate C, Christian W, Newell L. Chronic Bullous Derma-
tosis of Childhood and the String of Pearls Sign. J Pediatr.
2018;202:325-325.¢l.

12. Shah A, Mahajan R, Ninama K, Bilimoria F. Annular bullous
lesions with atypical erythema multiforme in leprosy. Lepr Rev.
2014;85:201-207.

13. Nadelman RB. Erythema migrans. Infect Dis Clin North
Am. 2015;29:211-239.

14. Olsavszky V, Géraud C. Slowly growing annular erythema-
tous lesions on lightly pigmented skin: A quiz. Acta Derm Vene-
reol. 2019; doi: 10.2340/00015555-3365. [Epub ahead of print].
15. Tchernev G, Penev PK, Nenoff P, et al. Onychomyco-
sis: modern diagnostic and treatment approaches. Wien Med
Wochenschr. 2013;163:1-12.

16. Wollina U, Hein G. Lupus erythematosus: uncommon pre-
sentations. Clin Dermatol. 2005;23:470-479.

17. Singalavanija S, Limpongsanurak W, Aoongern S. Neonatal
lupus erythematosus: a 20-year retrospective study. ] Med Assoc
Thai. 2014;97:S74-S82.

18. Flowers H, Brodell R, Brents M, Wyatt JP. Fixed drug erup-
tions: presentation, diagnosis, and management. South Med J.
2014;107:724-727.

19. Akintayo RO, Olarinoye GM, Akintayo FC, Ilesanmi ON.
Rowell syndrome in Nigeria: Systemic lupus erythematosus pre-
senting as recurrent erythema multiforme in a young woman.
Acta Dermatovenerol Croat. 2019;27:200-201.

20. Silverberg NB. Typical and atypical clinical appearance of
atopic dermatitis. Clin Dermatol. 2017;35:354-359.

21. Leung AKC, Leong KF, Lam JM. Tinea imbricata: An over-
view. Curr Pediatr Rev. 2019;15:170-174.

22. Kanitakis J. Porokeratoses: an update of clinical, aetiopatho-
genic and therapeutic features. Eur J Dermatol. 2014;24:533-544.
23. Marcarini R, Araujo RN, Nobrega MM, et al. Histiocyt-
oid Sweet’s syndrome presenting with annular erythematous
plaques. An Bras Dermatol. 2016;91:154-156.

24. Croci-Torti A, Guillot B, Rigau V, Bessis D. Dermatose neu-
trophilique annulaire récurrente chronique. Ann Dermatol Vene-
reol. 2017;144:362-367.

25. Boehncke WH, Schon MP. Psoriasis. Lancet. 2015;386:983-
994.

26. Drago F, Ciccarese G, Rebora A, Broccolo F, Parodi A.
Pityriasis rosea: A comprehensive classification. Dermatology.
2016;232:431-437.

27. Eichelmann K, Gonzalez Gonzalez SE, Salas-Alanis JC, Oc-
ampo-Candiani J. Leprosy. An update: definition, pathogenesis,
classification, diagnosis, and treatment. Actas Dermosifiliogr.
2013;104:554-563.

28. Weston G, Payette M. Update on lichen planus and its clini-
cal variants. Int J Womens Dermatol. 2015;1:140-149.

29. Mishra AK, George AA, Peter D. Annular cutaneous sar-
coidosis with systemic involvement. J Family Med Prim Care.
2017;6:660-662.

30. Yadav D, Sharma A, Agarwal S, Gupta V. Hypereosinophil-
ic dermatitis: generalised lichenification and gyrate erythema
as the sole manifestation of idiopathic hypereosinophilic syn-
drome. BMJ Case Rep. 2019;12: pii: €232142.

31. Jun HJ, Kim HO, Lee JY, Park YM. Preceding annular skin
lesions in a patient with hemophagocytic lymphohistiocytosis.
Ann Dermatol. 2015;27:608-611.

32. Pei S, Hinshaw MA. Palisaded neutrophilic granulomatous
dermatitis leading to diagnosis of Hodgkin lymphoma: Report
of rare case and literature review of paraneoplastic granuloma-
tous dermatitides. Am J Dermatopathol. 2019;41:835-845.

33. Schadler ED, Kamat D. Common annular lesions in the pe-
diatric population: Part 2. Pediatr Ann. 2019;48:¢135-e138.

34. Lowenstein EJ, Sidlow R, Ko CJ. Visual perceptions, cogni-
tion, and error in dermatologic diagnosis: Diagnosis and error. J
Am Acad Dermatol. 2029;81(6):1237-1245.

SUMMARY

DIFFERENTIAL DIAGNOSIS OF ANNULAR SKIN LESIONS — A CLINICAL REVIEW

"'Wollina U., 2Abdel-Naser MB.

'Municipal Hospital of Dresden, Academic Teaching Hospital, Department of Dermatology and Allergology, Germany;
?Ain Shams University Hospital, Department of Dermatology, Andrology and STIs, Cairo, Egypt

Annular lesions are a peculiar type of presentation of various
skin disorders. The primary efflorescence can be either macule,
papule, plaque, urticaria or vesicle. Depending on the primary
efflorescence involved, the differential diagnoses can be delimit-
ed. It is important to identify secondary features such as scaling
and discolorations. Additional symptoms may include pruritus,

© GMN

burning sensations or hypoesthesia. Depending on the clinical
findings and medical history, confirmation of suspected working
diagnosis is achieved by laboratory work-up, including histol-
ogy and microbiology (mycology) studies.

Keywords: annular lesions, clinical dermatology, algorithm.
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PE3IOME

JU®OEPEHIUAJIBHASL JUATHOCTHUKA KOJIb-
LEBUIHbIX KOKHBIX MMOPAYKEHUN - KIMHUYE-
CKHMI OB30P

"Bosutuna Y., 2A6nenn-Hacep M.B.

Topoockast  6omvnuya [pesdena, Axademuueckas yueoHas
bonvHUYa, omoenenue depmamonozuu u aiiepeonrozuu, I epma-
nust,; > Yuueepcumemckast kaunuka Avin-Ilame, Omoenenue dep-
mamono2uu, anoponro2uu u eeHepudeckux zabonesanu, Kaup,
Eeunem

KonbrieBuHbIe MOpaKeHNS SABIAIOTCSA CBOSOOPA3HBIM THIIOM
MIPOSIBIICHUST PA3IMYHBIX KOXKHBIX 3a0omeBanmil. [lepBudnoe
MIPOSIBIICHUE TAKOTO TIOPAYKEHHS MOXKET OBITH OO B BUJIE TIAT-
Ha, TIAITyJIbl, ONISIIKY, KPaTUBHUIIEI WITH My3bIPYaTOrO BOJBIPSI.
B c¢Bs31 ¢ Takoi HEOIHOPOJHOCTHIO MEPBUYHOTO MPOSIBICHHUS,
nmuddepenmanbHas ANArHOCTHKA JOBOJIBHO 3aTpyAHeHa. Bak-
HO OTIPE/IENTUTH BTOPHIHBIE XapaKTePUCTHKH, TAKNE KaK IHeIy-
IIeHWe KOXH U JUCKOIOpAIyA. J|OMONHUTEIbHBIE CHMITOMBI
MOTYT BKJIIOYATh 3yH, ONIYIIECHUE KEHHS WIN MOHIKEHHYIO
qyBCTBHTEIBHOCTD - THIOACTE3MI0. B 3aBHCHMOCTH OT KIHHH-
YeCKUX JJAHHBIX U HCTOPHHU OONIE3HHU, MOATBEPXKICHHE pabodero
JIMarHo3a JIOCTHTAeTCA MPH MOMOIIY MTPUMEHEHHs 1aboparop-
HBIX METOZIOB MCCIIEJIOBAHUS, B TOM UYHCIIE THCTOTOTHUECKHUX H
MHKPOOHOIOTHYECKUX (MUKOIOTHIECKUX).
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. MPOAYKIUA AKTUBHBIX ®OPM KHCJIOPOJA U PASBBUTHUE AIIOIITO3A
B JIEMKOLIUTAX KPOBHU ITPU DOKCIIEPUMEHTAJIBHOM AHTU®OCPOJIUIINIHOM CUHAPOME

SIpemuyk O.3., 'TlocoxoBa E.A., JIuxaukwuii ILT., Jletusax H.5., 'Kymuukas M.H.,
'Kysbmak W.IL., JTucunuyk H.E., 2Ieantamsuian JI.T.

Teprononsckuil Hayuonarbuvlil Meouyunckuil ynueepcumem um. M A. Topbauesckoeo, Ykpauna;
?Tounucckuil 2ocydapemeennvlii MeOuyunckull yrusepcumem, I pysus

AnonTo3 — 3T0 3apOrpaMMUPOBAHHBIN U TEHETUUECKHU Pery-
JUPYEMBIi Iponecc rudenu KJIETOK, IPH KOTOPOM OTCYTCTBY-
€T BOCHAJIUTEIbHAs PEaKkLUs U He MOBPEXKIAIOTCS COCEIHUE
kietk [1]. Pasnuunbre pasnpaxurenu GU3HOIOrHIecKoro Wik
MIaTOT€HHOI'0 XapaKTepa MOTI'yT CIPOBOLMPOBATH arloNTo3 Yepes
BHEILIHUE IITH peLenTopa CMEPTU WU BHYTPEHHHE MHUTOXOH-
IpuanbHble myTu [9]. MHaykiusa u peaausanus arnonTosa Tpe-
OyIOT B3aMMOJCHCTBHUS psiia MOJEKYJ, BKJIIOYas CHI'HAJIbHbIC
MOJICKYIIBI, PELeNnTOPhl, (EPMEHTHl U PETYISTOPHBIE OCNKH.
BaxHyro ponp B MexaHM3Max arolTo3a UrpaeT CUTHAJIbHAs
cUCTeMa KacKaJa Kacla3s, KOTopasl perylupyeTcs pa3lInuHbIMH
MOJIEKYJIaMH, TaKMMH Kak MHTHOMTOp Oelka armonrosa, OeiKH
cemeiicta Bcel-2 u xanpnaus [19].

Antudochomumunneiii cuaapom (AGC) — ayrommMmyHHOE
HapylLIeHUe, XapaKTepU3yIoIleecsl IOBBIIIEHHBIM PUCKOM pa3-
BUTHSI apTepUAIBHOTO W BEHO3HOTO TPoM0O3a M HaTolorHe
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oepemennocT. Co BpeMEHHU OTKPBITHs 3a0osieBanus B 1980-x
roJax MPOBECHBl MHOTOYNCIICHHBIE NCCIIEI0BAHMS Ha KYJIBTY-
pax KJICTOK, Ha MOJEJISIX )KUBOTHBIX M Ha MAI[MEeHTaX, KOTOPhIE
npuBenHn kK Oonee nrybokoMy nonHumanuio naroreneza ADC.
OTH UCCIIeIOBAaHMS TTOKA3aJd, YTO BEIYIIUM MOMEHTOM IIaTo-
rene3a ADC sBisiercst 00pa3oBaHKe HUPKYIUPYIOIINX ayTOaH-
THUTEJI, TaK Ha3bIBaeMBIX aHTU(OChOoIUIUAHBIX anTuTeln (aPL),
OOJIBIIMHCTBO W3 KOTOPBIX PACHO3HAIOT KJIETOYHBIE ITOBEPX-
HOCTHBIE O€NTKH, IPHCOEANHEHHbIe K (ochomunuiam mia3ma-
THYeckoi MeMOpanbl. Cesi3piBaHue aPL ¢ aHTHreHamMu Ha Kite-
TOYHOI TTOBEPXHOCTH BBI3BIBAET B3aNMOJICHCTBHE KOMILIEKCA C
TpaHCMEMOpaHHBIMU PELENTOpaMy C MOCIeAyIoNIel NHUIHA-
el BHyTPUKIETOYHOW CHTHAIN3AIUK B KPUTHUYECKUX THIIAX
KJIETOK, BKJIFOYAsi TPOMOOIMTBI, MOHOLMUTEI, 3HIAOTEIHAIbHbBIC
kietTku u tpodobnactel. [lanbHeliee n3MEHEHNE Pa3IHIHBIX
KJIIETOUHBIX (DyHKIMH NPUBOANT K PA3BUTHIO BOCHAJICHHUS, 00-
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pa3oBaHHIO TPOMOOB M OCIOKHEHHsIM OepemenHoctH [18,22].
Hannuue aPL B kpoBH ABJISIETCS AUArHOCTUUECKUM KPUTEPUEM
ADC, a npoTpoMOOTHUECKOE COCTOSIHUE KOPPEIUPYET C HaJH-
yueM curapoma [11]. Tpom6G0O3 MOKET BO3HHKATh B apTePHsIX,
BEHAX MJIM MHUKPOCOCYaX, a PELUAUBUPYIOLUINN TPOMOO3 SBILA-
€TCsl OTIIMYUTENBHON 0coOeHHOCThI0O ADC [25].

OIHMM U3 3HAYMMBIX KOMITOHEHTOB marorene3a ADC, koro-
phlit ciocoOCcTBYeT IUChYHKINH UMMYHOKOMIIETEHTHBIX Kile-
TOK M CHHTE3y ayTOAHTHUTEII, SIBISIETCSI 00pa30BaHNE aKTUBHBIX
¢dopm kucnopona (ADK). Alves J.D. et al. [5] Ha sxcniepumeH-
TanbHOM Mojenn ADC nokasanu, 4yro oopazoBanue aPL corpo-
BOX/IA€TCSl YCWJICHHBIM OKHCIMTEJIBHBIM CTPECCOM M CHIKE-
HHEeM ypoBHA okcuza azora (NO) B miazme kposu. C apyroit
ctopoHbl, obHapyxeH nedpuunt AOK y 6ompabix AOC u npu
JPYTUX ayTOUMMYHHBIX 3a00JI€BaHUSX, TAKUX, KAK CHCTEMHas
KpacHas BOJYAaHKA, OBCHWIbHBIH HAMONATUYECKUH apTpUT,
IgG-nedponarust [13, 14, 24].

K akTuBHBIM (OpMaM KHCIIOPOJA OTHOCSTCS PaJUKaJIbl
KHCIIOPOJa U MX BHICOKOPEAKTUBHBIE OKUCIUTEIbHbIE IPOU3-
BOJIHBIE: CYIIEPOKCUJAHNOH (021), CHUHIJICTHBIN KHUCIIOPO/I, TIe-
pekuch Bopopoxa (H,0,), runpokcunbsusie pagukans (OHY),
kucaotsl (HOI, HOBr, HOCI). O6pa3osannsiit O,* u3 Mone-
KyJSIPHOTO KHCIIOpOoJa, Aajiee mpespamaetcs B gpyrue AOK.
Kpome toro, O,* MOKET pearupoBaTh ¢ APYIrHMHU pajuKaa-
mu, Britogast NO°, o6pazys nepokcunutputr (ONOO™), koto-
PBIi ABISCTCS MOIIHBIM OKUCIMTENIEM U MOXKET IOBPEXKAaTh
kietku [14]. Knerounsie mumenu miast AOK — ato 6enku, nu-
NUABI WIK HYKJICHMHOBBIC KUCIOTHL.. B HOpMalbHBIX yCIOBH-
AX ypoBeHb BbIpaboTkun ADK koHTponupyeTcs pa3iIndHbIMU
AHTUOKCUIAHTHBIMM CHUCTEMaMH BHYTPHU KieTkH [15, 27].

MexaHN3MBbI, KOTOpBIE JIe)KaT B OCHOBE I'mOesu U (yHKIH-
OHAJIBHBIX HapylleHui kietok opranusma npu ADC, no ceit
JIeHb HE YCTaHOBJEHbI. [103TOMy akTyaJbHBIM SBISETCS MPO-
BEJICHUE MCCIICIOBAHUI, KOTOpBIC IMO3BOJIAT BBIICHUTH CBSI3b
MEKIy YPOBHEM arolTo3a, HEKpo3a U COAePKaHUEM aKTUBHBIX
(dbopm kuciopoaa B neikonuTax kposu mpu ADC.

Lenp uccnenoBaHus - U3y4YUTh MPOLIECCH AllONTO3a U YpoO-
BCHb 00pa30BaHMsI aKTUBHBIX (pOPM KHCIOPOAA B JICHKOIMTAX
KPOBH TPH SKCIICPUMEHTATBHOM aHTH(POCHOTUITHIHOM CHH-
JIpoMe.

Marepuajg M MeTOAbl. DKCIEPUMEHTHI IPOBOIMIM Ha
MbIax-camMkax JuHud BALB/c. JKUBOTHBIX comepkaiud B
YCJIOBUSIX BHUBapHs Ha KOHTPOJIUPYEMOM TEMIEPAaTypHOM pe-
JKMME ¥ CTaHJapTHOM paIOHE, CO CBOOOJHBIM JOCTYIIOM K
nuile ¥ Boje. Bce MaHMMyNnALMU C MBIIIAMH NPOBOIMIN C
cobmroeHneM noyioxkeHuit « EBporeiickoit KOHBEHIINH 10 3a-
[IATE MO3BOHOYHBIX JXMBOTHBIX, MCHOJIb3YEMbIX B IKCIIEPH-
MEHTAJIBbHBIX U APYrux Hay4dHbIX Hessix» (CtpacOypr, 1986)
u nupektuBsl EBporneiickoro Coroza 2010/10/63 EU mo ake-
HePUMEHTaM Ha XUBOTHBIX.

ADC mMonxenupoBajgud C HUCIOJIb30BAHUEM KapAHOIUIIN-
Ha («Sigmay, CIIIA), KOTOpPbIi BBOAMIN BHYTPHMBILIEYHO
4 pa3a (30 MKT Ha OJHY MHBEKLHIO, C HHTEPBAJIAMU MEXIY
uHbeKIUAMU 14 pgueit). Ins nossimicHUS 3GPEKTUBHOCTH
MMMYHHOTO OTBETa KapAMOJIUIINH 3MYJIBIUPOBAIU B 75 MKI
MOJIHOTO ajbloBaHTa DpeitHaa (mepBasi UHBEKIMH), MOCIIEe-
IyIOIMe MHBEKIMM HPOBOIUIM C HEMOJIHBIM aJbIOBAaHTOM
Opeitnaa [3]. [TogonbITHEIX caMOK MBIIICH pa3genuii Ha 2
rpynmns! (1o 10 oco6eii B kax10i1): I (KOHTPOJIb) — HHTAKTHBIE
KUBOTHBIE; I — MbIK ¢ sxcnepuMenTanbHeIM ADC. Crycts
10 cyrok ¢ momeHnTa noaTrBepxkaeHust ADQC KUBOTHBIX BBIBO-
JWJIM U3 OIBITAa B YCJIOBUSX THONEHTAJI-HATPUEBOIO HapKo3a
(50 Mr / KT Macchbl JKHBOTHOTO).

© GMN

JlelikonnThl BBIACISIIN M3 IeNapHHU3UPOBAHHON Tepudepu-
YECKOU KPOBHU IOAOIBITHBIX XUBOTHBIX ITYTEM I'€MOJIM3a 3PHU-
TpouuToB. OLEHKY NepepactpeeseHuss MeKIy Pa3IuIHbIMU
NOMyJIAIUAMA HeﬁKOHHTOB IIPOBOAWJIA HA IMPOTOYHOM LIUTO-
¢ayopumerpe COULTER EPICS XL (Beckman Coulter, USA),
C UCIIOIb30BAaHUEM JIBYX IapaMeTpoB: Bean4uHbI npsmoro (FS,
pa3Mep KJIETOK) U OOKOBOTO cBeTopaccenBanus (SS, rpanyssip-
HOCTb KJIETOK).

Ol_IeHPlBaIll/l COACPIKAHUEC KUBBIX, allONTOTHUYCCKUX U HEKPO-
TUYECKUX KJIETOK B JICHKOLMTaX. ANONTO3 B KIETKaX JETEK-
TUPOBAJIM, UCIOb3Ysl aHEKCHH V, KOHBbIorupoBaHHbI ¢ GFP
(green fluorescent protein) u nponuauii oauza (PI), cormacHo
metonuke [21] B Mmopudukanuu [2]. O6pa3isl aHATHM3UPOBAIN
¢ nomoIueio nporounoro nutoduyopumerpa COULTER EPICS
XL (Beckman Coulter, USA). ®nyopecueHTHbIE CUTHAIbI UC-
cllelyeMbIX 00pa3LoB perucTpupoBainu mno kanamy FL1 (515-
535 um) mis GFP u FL3 (620-630 um) mns PI (puc. 1).
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Puc. 1. Toueunas ouacpamma pacnpedenenusi anonmo-
MUYECKUX U JICUZHECNOCOOHbIX KlemoK 6 pedcume DotPlot
(unmencusnocms ¢nyopecyenyuu no rawary FLI - 515-
535 um u FL3 - 620-630 nm. Ha pucynxe uepuvim yeemom
nomeuenvl Jcugvle KIemKU, KPACHbIM YEemom - KIemKu
Pl-nonoocumenvuvie  u  anexcun-GFP-nonoxcumenvHuvle
(Hexkpomuueckue), a 3eieHviM - moabko anekcun-GFP-
nonodcumenvuvie (anonmomuyeckue)

AKTHBHBIE (OPMBI KHCIOPOJa B JICUKOIMTaX KPOBH W3-
Mepsuid, HUcmonb3yst  2°,7’-puxnopduiyopeclerH — Iuarerar
(2°,7’-Dichlorofluorescin diacetate (DCF-DA) MW 485.27,
35845, Sigma-Aldrich) no metoauke [2]. IHTEHCHBHOCTB H3ITy-
YEHHs UCCIIeyeMbIX 00pa3IloB PErHCTPUPOBAIIH 110 KaHaly log
FL1 (515-535 um) nporounoro uutoduryopumerpa COULTER
EPICS XL (Beckman Coulter, USA), kKOTOpBIii OCHAIIICH apro-
HOBBIM J1azepoM (A=488 um). OO6paboTKy pe3ysbTaToB MPOBO-
iy ¢ nomolnsko nporpamMel FCS Express V3

CTaTUCTHYCCKYI0 00paboTKy HU(POBBIX MTaHHBIX OCY-
IECTBIISIIN C MOMOIIBI0 TPOrpaMMHOTO obecrieueHust Excel
(Microsoft, USA) u STATISTICA10.0 (Statsoft, USA) ¢
HCIIOJIb30BAaHUEM HENapaMeTPUYSCKUX METOJOB OLCHKH I10-
Jy4eHHBIX NaHHBIX. JlJI1 BceX IOKa3aTesedl pacCuuThIBAIU
3HauYeHHUe cpenHeil apudmernueckoil Beidbopku (M), ee nuc-
nepcuu U ommbku cpeaneit (m). JoctroBepHocTh paznnyuid
3HAYEHUI MEX]y HE3aBUCHUMBIMH KOJIMYECTBEHHBIMU BEJIH-
YUHAMM OINpEAeNAId ¢ IOMOIIbI0 KpuTepus ManHa-Yut-
HH. VI3MEHEeHUs] CYMTAM CTATUCTHYECKH JOCTOBEPHBIMH IIPU

p<0,05.
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Pe3yabTarsl 1 ux odcy:xiaenue. /laHHble, NpencTaBICHHbIE
Ha puc. 2 mokasbiBaioT, 4To npu ADC cHUXKAETCS KU3HECIO-
COOHOCTH JICHKOLIUTOB KPOBU B CPaBHEHUM C KOHTpojeM. Mx
CMEpTb, 110 BCeH BEPOATHOCTH, YACTUYHO 00YyCIIOBJICHA aKTHBA-
Uel anonTo3a, MOCKOJIbKY H3BECTHO, YTO JIEHKOLUTHI 11oruoda-
I0T B pe3y/bTaTe MHAYKIUH anonTosa [2].
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8,9 E—
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7.9 —
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6,9 e
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*— p<0,05 no cpasnenuio ¢ KoHmponem
Puc. 2. XKusznecnocobnocms netikoyumos Kpogu KOHMpOJib-
HbIX U OKCNEPUMEHMANbHBIX Mbluteld tunuu BALB/c ¢ ADC

MepTeble Knetkw, %

A®DC accounupyercst ¢ H30bITOYHBIM oOOpa3zoBaHueM aPL,
TPOMOOTHUECKUMH U aKyliepckumu ociokueHusmu [10]. Ipu
A®DC npucyrcTBue Mosekyn kapanonunuHa (CL) Ha nina3matu-
4eCKOi MeMOpaHe aroNTOTHYECKUX KIIETOK SIBIISICTCS] BAYKHBIM
(daxkTopoM in Vivo ISl NPOAYKLUUH AHTHKAPAWOIUIIMHOBBIX
anruren (aCL). docharuuiaxoart 1 cOUHTOMHEINH PACIIOo-
JKEHBI BO BHEIIIHEl 4aCTH JIMTIIMAHOTO CJI0s1, Toraa Kak docdaru-
nwiicepud u 70% docdaruanisTaHoIaMUHA PACIONOKEHBI BO
BHYTPEHHEM clloe Iia3marudeckoit memoOpansl [23]. aCL IgG,
HOJIyYEHHBIH U3 ChIBOPOTKH NHanueHToB ¢ ADC, cBs3bIBaeTCS
¢ CL Ha IOBEpPXHOCTH aloONTOTHYECKUX KICTOK. Momnekysap-
Hble (ochHOTUNUA-OCITKOBBIC KOMIUICKCHI, 00Pa3yIOIIUeCs PH
aroITo3e, ABJISIOTCS MUIIEHBIO 71 «raroreHHux» aPL. CBs3bI-
BAHHUE AlONTOTHYECKUX KJIETOK STHMH ayTOAHTHTEIAMH, BEpO-
ATHO, ele Oonbiue ycunuBaeT aPL-omocpenoBaHHbI UIMMYH-
HBIH OTBET. ANONTOTHYECKHE KJIETKH MOTYT OBITh MaCCHBHBIM
MCTOYHHMKOM aHTHI€HA M MPEACTaBIATh COOOM TpUrTep in vivo
quis redepanuu aPL. Xotst annonnsie PL 06b14HO OTCYTCTBYIOT
Ha BHEIIHEH MTOBEPXHOCTH KJICTOYHBIX MEeMOpaH, IpH aronrose
OHH IIepepacnpenessoTcs 0T BHYTPEHHEH K BHEIIHEH cTopoHe
6nomem6pansi [20,23].

OIHMM M3 3HAYMMBIX aCIIEKTOB arONTOTHYSCKUX N3MEHEHUI
KJICTOYHBIX JIMITHJIOB SIBISIETCSI Iepepacipe/iesieHie crenudu-
yeckoro it Mutoxouapuii Gocdomunuaa CL, KOTOpbIii Haxo-
JIUTCSI IPEUMYIIIECTBEHHO BO BHYTPEHHEH MHUTOXOHIPHAIBHOI
meMmOpane [16]. TTocne crumymsun peuentopos cmepta CL
KOHLICHTPUPYETCSl B MUTOXOHApHanbHbIX “raft-like” mukpozno-
MEHaX B MECTaX KOHTAKTOB MEK/ly BHYTPEHHEIl U BHEIIHEH MU-
TOXOHJIPUAJILHBIMH MeMOpaHaMH, YTO MPUBOJUT K JIOKAIbHOI
OJIMTOMEPH3aLUHU NPOATIONTOTHYECKUX OEJIKOB. DTO CBA3aHO C
nyTsiMu pemoznenuposanust CL, koTopble B3aMMOIECHCTBYIOT C
MeMOpaHHBIMHU TIOTOKAaMHM, 3aBUCUMBIMH OT [3-aKTHHA KJICTOY-
Horo nutockesnera. [Ipu ADC, Bo Bpemsi 0rocpeoBaHHOTO pe-
LIENTOPOM cMepTH anonro3a, CL nepemeniaercss Ha KJIETOUYHYIO
HOBEPXHOCTB, IJIe pearupyeT ¢ ChIBOPOTOYHBIMU Ay TOAHTHTEIIA-
mu [16, 23]. Takum o6pazom, Mostekynsl CL MoryT skcrpeccu-
pOBaTh Ha KJIETOYHOM MOBEPXHOCTH IOCIIE MOSABJICHUS arolTo-
THYECKHX CTUMYJIOB. AINONTOTHYECKHE KIETKH MOIYT MIPaTh
nBoiiHyto poib B ADC: (I) kak uMMyHOTeHb! 1711 HHIykunu aPL
u (II) B xauecTBe MumeHei s aPL, yTo nmpuBoIuUT K XpoHU3a-
IIUY BOCHAJICHUS U Pa3BUTHIO Ay TOMMMYHHBIX 3a0osieBaHuit [7].
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IToka3aHo, 4yTo MHUIIECHBIO MHOTHUX aPL sBIsieTCsl KOMILIEKC
mexay PLu 6era-2-rmkonporennom-1 (B2GPI) ma3msl kpoBu
[12]. B2GPI cenekTHBHO CBS3BIBACTCSI C HOBEPXHOCTBIO AIIOI-
TOTHYECKUX, HO HEKHM3HECIIOCOOHBIX KIIETOK, IPU 3TOM 0o0pa-
3yeTCsl ATUTOII, KOTOPBIH pacro3Haercst aPL OT manueHToB Kak
¢ nepBuuHbIM ADC, Tak U C CUCTEMHON KPacHOW BOJIYAaHKOM
[20]. UzBectHO, uto aPL pearupytor ¢ B2GPI, skcmpeccupo-
BaHHBIMH Ha TOBEPXHOCTH KJIETOYHOI MeMOpaHbl DHIOTEIH-
anbHBIX KIeTOK [25]. TIpu ADC 0cOOCHHO TECHO KOPPETUPYIOT
TpoMOOTHUYECKHE OCIOXKHEeHNUs U Bbhicokue TUTphI aPL ¢ B2GPI
[22]. B3aumoneiictue aPL ¢ B2GPI Binusier Ha TpancMeMOpaH-
HbIC PELENTOphl, BKIOYAs peLenTop amnonunonporenHa E2
(apoER2; LRPS), uTo conpoBoXJaeTcsi N3MEHEHUSAMHU BHYTpU-
KJIETOYHOW CUI'HAJIM3aLUM U MOBPEKAECHHEM LEIEBbIX KIETOK
aPL [18].

Hecmotps Ha TO, 4TO BOCHAJICHHUE HE SIBJISETCS KIFOYEBOM
0cobeHHOCTRIO Tiatoreneza ADPC, UMEIOTCS JaHHBIE O TOM, YTO
BOCIAJIUTEIIbHASI PEAKIMS UTPaeT 3HAYMMYIO POJIb B €I0 Pa3BUTHH.
OcuosHoii anturen aPL, 6enox mnasmel f2GPI yuactByer B K-
peHce MUKPOYacTUIl U B (POPMHUPOBAHUE HMMYHHOTO OTBETa: 00-
pasoBanuu aytoantuten npotus P2GPI. Meaunarops! BocnianieHus
UTPAlOT ONPEAEIICHHYIO POJIb B aKTHBALMK JICHKOLUTOB M MHIYK-
1M SHAOTeMaTbHON auchyHkun mpu ADC [8].

B pesynbrare Hamumx ucciae0BaHUN yYCTaHOBJICHO, YTO Y JKU-
BOTHBIX ¢ ADC npoucxoauT nepepacipeneieHue MexKIy IByMs
OCHOBHBIMH TUIIAMHU JICHKOLIUTOB KPOBHU (IPaHyJIOLMTOB U arpa-
HynouuToB). IIpu 3ToM HaOmOmaeTcsl yBeJIMUEHHE KOJIMYECTBA
IpaHyao0LUTOB (pUC. 3), YTO MO BCEl BEPOATHOCTH, CBSI3aHO C
aKTHBaIMel BOCTIAIUTENBHBIX IIPOLIECCOB B OPraHU3ME JKHUBOT-
HbIX. V3MeHeHus B mepepacnpeleseHud JCHKOLUTOB MOIYT
ObITH 00YCJIOBJICHBI HAPYIIEHUEM CHCTEMbI KPOBH M pEaKLMen
Ha Pa3BUTHE PA3JIMUHBIX ATOJIOTUYECKUX COCTOSHUH [2].
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*— p<0,05 no cpasnenuio ¢ KOHmponem
Puc. 3. Ilepepacnpedenenue neiikoyumos Kpogu KOHMpPOJib-
HBIX U OKCNEPUMEHMATbHbIX Mblutell tunuu BALB/c ¢ ADC

3HauUMOE MECTO B MEXaHU3Max Pa3BUTHUS alloONTO3a KIETOK
3aHUMAIOT MUTOXOHAPHUH, KOTOPBIE SBJIAIOTCS KaK MUIICHIMH,
tak u npoxnyuentamu ADK. HccnenoBanusi, nmpoBeieHHbIC B
HOCJIECHUE TOMbI, BHIIBIIM LIEHTPAIBHYIO POJIb MUTOXOHIPUHM
B UHTErpallii BHYTPUKJIETOUHBIX CUTHAJIBHBIX IyTEH, KOTOpbIE
BEelyT KJICTKY K ru0eau. MUTOXOHIpUY IPUHUMAIOT, KOOPIHHU-
PYIOT U IPOU3BOIAT NPOANONTOTHYECKUE CUTHABL. M3MeHeHne
TpaHCMEMOPAHHOTO IOTEHIMAIA MUTOXOHJPHIA U BBICBOOOXK-
JICHHE U3 MEKMEMOPaHHOTO NMPOCTPAHCTBA MUTOXOHAPUH Mpo-
aroNTOTUYECKUX (PAKTOPOB, B YACTHOCTH IIUTOXPOMA, CHUXKAIOT
UIEKTPOXUMHUYECKUI TPaJUEHT NPOTOHOB, BBI3BIBAIOT YMEHb-
HIeHHe CKOpocTH oOpazoBanust AT®D u yCcHIuBaOT TpaHCIOPT
UIEKTPOHOB Ha KHUCIOPOJ, BO3ACHCTBYs Ha NPOAYLUPOBAHUE
BHyTpUKJIeTouHbIX ADK [4,17].
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[Ipu ouenke crenenu obpazoBanus ADPK B nelikonuTax Mbl-
mweit BALB/c Hamu ycTaHOBIICHO, 4TO Oa3aibHbIil yPOBEHb IIPO-
nynuposanuss AQK B rpanynouutax cHuxkaercs Ha 27%, a B
arpasysionurax Ha 19% B cpaBHEHUM C KOHTPOJIbHOW I'pYyIION
(puc. 4, 5). IlonyueHHbIe pe3yNIbTaThl CONIACYIOTCS C JAHHBIMU
HOBEWIIMX uccienoBanuii [14,24].

Mo panneiv  Kienhdfer D. [14], oOuapyxken nedu-
mr A®DPK y Oompubix A®DPC. HemocTouHOCTH HPOU3-
BoactBa ADK  crocoGcTByeT — MHMIMALMK  Pa3BHUTHS
ayTOMMMYHHBIX 3a0oneBaHuii. B uccnenoBanusx in vitro noxa-
3aH0, uT0 ADK MOryT BIHATH HAa aKTUBALIKIO U TIPOTH(EPAIIHIO
B-knerok. [14]. C apyroit croponsl, o nanHbiM Wirestam L.
[26], npu ADPC HEHTPOGUIBI NPOSIBISIOT AKTUBHPOBAHHBIN
(eHOTHII C YCHIICHHOIT arperaryeiil 1 MUTOXOH/IPUAIIBHYIO JHC-
(GYHKLIMIO C yBEJIMYEHHEM MPOAYKIMU MHUTOXOHIPHAIBHBIX
ADK [26].
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Puc. 4. Tunuunsle eucmozpammol gryopecyenyuu DCF-DA
6 obpasyax nelikoyumos Kposu KOHMPONbHLIX Mblulell TUHUL
BALB/c (A) u sxcnepumenmanvhvix moiueti aunuu BALB/c ¢
A®DC (B) no xanany log FLI
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Puc. 5. Vposenv ADK 6 epanynoyumax u azpanyioyumax
KpOoGU 6 KOHMPOALHOU pynne u 8 epynne mviuteii BALB/c ¢ AOC

B MBIIIMHBIX MOJEIAX BBEACHHE IONMKIOHAIBHBIX aPL,
BBIJICJICHHBIX OT MAIUCHTOB, MM MOHOKJIOHATBHBIX AHTUTEI
B2GPI cHmKaeT Ia3MeHHbIC KOHIICHTpauK MeTabonToB NO.
V yenoBeka yposens aPL B miazme KpoBH 00paTHO KOPPEIHPY-
eT ¢ BoiaeneHneM MeTabonutoB NO ¢ MOUOH, a y TalUeHTOB ¢
A®DC HabnrogaeTcst HU3KUI ypOBEHb HUTPUTOB B I1a3Me KPOBU
B CpaBHEHUU ¢ KOHTposeM [6]. Takum obpa3om, qaHHbBIE, MOy~
YEHHBIE B KCIIEPUMEHTAX Ha MBIIIAX, ¥ IIPH TaTOJIOTUH Y YeJI0-
BEKa JI0KA3bIBAIOT 3HAYMMYIO pOJIb HapyuleHus npoaykuun NO
n AOK B naroreneze ADC.

OpnHako ocHOBHBIE MexaHu3Mbl BiusiHUA ADK Ha pa3sutue

© GMN

U IporpeccupoBaHue 0ojie3Hel Mo ceil JeHb OCTAaroTCs He JI0
KoHLIa u3y4yeHHbIMU. Hapymienne Boipadotkun ADK npuBoaut
K TIOBTOPHBIM MHUKPOOHBIM MHQEKUHUSIM U, HAKOHEL, K XPOHH-
YeCKOMY BOCHAJICHUIO, YTO BBI3bIBAECT PA3BUTHUIO Ay TOUMMYH-
HbIX 3a0oseBanunii. Kpome Toro, cumxkenue yposas ADK mo-
’KET CII0COOCTBOBATH HAPYIICHUIO TOJIEPAHTHOCTH T-KIICTOK,
a CJIeZIOBATENIbHO, YCHIICHHUIO UX PeaKLUU Ha ayTOAHTUTCHBI.
Bnusuue nedpunnra ADK Ha nereHHe KICTOK, TAaKUX Kak
B-kierku n makpodparn M1 u M2, moxeT Takke HU3MEHHUTH
UMMYHHbIE PEaKIUU M, CJIEIOBATE/]bHO, HOBIUATH HA pas-
BUTHE ayTOUMMYHHBIX 3abosieBanuii [14]. ITokazaHo, uTO
cumwkenne ypoBHsi ADK crocoberByer auddepeHunanu
xietok Thl. Mcnonp3oBaHue aHTUOKCUAAHTOB IJIs MTOJABIIE-
HUSI KaK 3K30TCHHBIX, TaK M JHJIOINCHHBIX HCTOUHMKOB ADK
YBEJINYHMBAET BHIPAOOTKY HHTEP(PEpPOHa-Y B KYIbTHBUPYEMBIX
T-kierkax, akTHUBU3HPYeT UMMYHHbII oTBeT Ha Thl penorun
[27]. Onnako, yBenuuenue oopazoBanus ADOK moxer BIusiTh
Ha HECKOJIBKO CUTHAJbHBIX MYTEH, U IO3TOMY MOXXET TpaHC-
(dbopmMHpOBaTH MMMYHHBIH OTBET B ayTOMMMYHHBIH. [lpu
XPOHHUYECKHUX CTAaaUsIX ayTOMMMYHHBIX 3a00JieBaHMH 4acTo
HaOmronaercst BbIicokni ypoBeHb ADK, uTo BBI3BIBAaET I10O-
BpEXKACHUE KJICTOK U TKaHeH [ 14].

BeiBogbl. B naro0MoxuMMH4ecKHX MeXaHM3MaX pPa3BUTHS
A®DC wurpaer pojb yCUICHHAs aKTUBALMs aronto3a u aedu-
IIUT BBIPAaOOTKU AKTUBHBIX (OPM KHCIOpPOJA. YCTaHOBJICHO
CHI)KEHHE JKU3HECIOCOOHOCTH JISHKOLIMTOB KPOBHU B YCIIOBHSIX
A®DC B cpaBHEHUH € KOHTpOJIeM. B To jxe BpeMs y KUBOTHBIX
¢ ADC npoucxomuT nepepacupesieneHue MeKay OCHOBHBIMU
TUIIAMHU JICHKOLIUTOB — IPaHYJIOLUTAMU M arpaHyloOLUTaMU C
YBEJIMUCHUEM KOJIMYECTBA IPaHYJIOLUTOB B KpoBU. B neiikonn-
tax Mmbleir BALB/c 6a3anbHblii ypoBeHb obpaszoBanus ADK
CHIDKAETCS B TPAHYJIOLUTAX U B arpaHyJIOLHUTaX B CPABHEHUU C
KOHTPOJIBHOW TPYIIOH KUBOTHBIX.
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SUMMARY

PRODUCTION OF REACTIVE OXYGEN SPECIES AND
DEVELOPMENT OF APOPTOSIS IN BLOOD LEUKO-
CYTES IN EXPERIMENTAL ANTIPHOSPHOLIPID
SYNDROME

Yaremchuk O., 'Posokhova K., 'Lykhatskyi P., 'Letniak N.,
'Kulitska M., '"Kuzmak L., 'Lisnychuk N., 2Delibashvili D.

'I.  Horbachevsky Ternopil National Medical University,
Ukraine; *Thilisi State Medical University, Georgia

The aim of the study is to investigate the processes of apopto-
sis and the level of formation of reactive oxygen species (ROS)
in blood cells of BALB/c female mice in experimental antiphos-
pholipid syndrome (APS). The content of living, apoptotic and
necrotic cells in blood leukocytes was evaluated. Apoptosis
in cells was detected using Annexin V conjugated to GFP and
propidium iodide. ROS in blood leukocytes were detected using
2'7'-dichlorofluorescein diacetate. The redistribution between
the leukocytes populations was assessed by the magnitude of
direct (FS) and lateral (SS) light scattering on the flow cytofluo-
rimeter.

It was established that the APS reduced the viability of blood
leukocytes compare to the control. It is likely that their death is
due partly to the activation of apoptosis. In the animals with APS a
redistribution between the two main types of leukocytes (granulo-
cytes and agranulocytes) was found out. An increase in the number
of granulocytes in the blood was evidenced in cases of APS. It was
established that the basal level of ROS production in granulocytes
reduced by 27% and in agranulocytes — by 19% compare to the
control.

Thus, taking into account the attained results it can be argued
that in the pathobiochemical mechanisms of APS development the
enhanced activation of apoptosis and deficient formation of ROS
is significant.

Keywords: antiphospholipid syndrome, apoptosis, leukocytes,
reactive oxygen species.

PE3IOME

MNPOAYKLUSA AKTHUBHBIX ®OPM KHCJOPOJA U
PASBUTHE AIIONTO3A B JIEWKOILIUTAX KPOBH
NP SKCIHEPUMEHTAJBHOM AHTU®OCDOJIU-
IMIMJIHOM CUHAPOME

IsIpemuyk O.3., 'TlocoxoBa E.A., JTnxaukwuii ILT.,
Ulernsik H.SL., "Kymunkas M., 'Ky3smak W.I1.,
Tucanuyk H.E., *Tean6amsuian JI.T.

!Teprononsckuti HAYUOHANLHBLI MEOUYUHCKULL YHUBEPCUMEM
um. HUA. Topbauesckozo, Yipauna, *Toumucckuii zocyoap-
CMeeHnblll MeOuyunckull ynusepcumem, I pyzus

Llens nccienoBaHust — U3yUUTh MPOLECCHI AllONTO3a U ypo-
BeHb 00pa30BaHMs aKTUBHBIX (OPM KHCIOPOAA B JICHKOLMTAX
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KPOBH MblIIei-camok jiuHur BALB/c nipu skcriepuMeHTansHOM
artudochomunuaHoM cunapome. OLEHUBATN COMCPKAHUES KU~
BBIX, alIONTOTUYECKUX U HEKPOTHUYECKUX KJIETOK B JICHMKOLUTAX
KPOBH. AIIONTO3 B KJIETKAaX JETEKTUPOBAIM HCIIONb3YS aHEK-
cuH V, koubtorupoBaubiii ¢ GFP, u nponmauii iogun. AKTuB-
Hble hopMmbl kuciopoza (ADK) B nelikonuTax KpOBH H3MEPSIIH
nocpenctsom 2°,7’°-nuxnopodiyopecuerH auanerara. OLUeHKy
nepepacnpeeseHus MeKAy HOMyIALUAME JICHKOLIUTOB MIPOBO-
quy 1o BenuuuHe npsimoro (FS) n 6okoBoro cseropaccestHus
(SS) na nporounom nutodyopumerpe.

B pesynbrare poBeJeHHBIX UCCIICA0BAHUN YCTAHOBIICHO, YTO
npu ADC cHUKaeTCs )KU3HECTIOCOOHOCTD JICHKOIIUTOB KPOBH B
CPaBHCHHMHU C KOHTpoJjeM. BeposTHo, 4To MX CMepTh, 4acTH4-

HO 00yCIIOBJIEHA aKTUBaLUEH anonTo3a. Y KUBOTHBIX ¢ ADC
YCTAHOBIICHO IlepepaciipeieIeHIe MeX Ay IByMsI OCHOBHBIMU
TUIIAMU JIEHKOIIUTOB - I'PAaHyJOLMUTAMbl U arpaHyjIoOLUTa-
Mbl. HaGmronanock yBenuueHHE KOJIUYECTBA I'PAHYJIOLUTOB
B kpoBu 1pu ADC. Ouenka crenenu obpazoBanus ADK B
selikonurax Mpimeid ¢ ADC BeIssBHIIA CHYYKEHHE 0a3abHOTO
ypoBHa npoaykuun AD®K B rpanynonurax Ha 27%, a B arpa-
HyjouuTax Ha 19% B CpaBHEHHMH C MOKa3aTeJISIMU KOHTPOJIb-
HOM TpyIIIbI.

Taxum 00pa3oM, OCHOBBIBAsICh HA MOIYUEHHBIX Pe3ysbTaTax,
ABTOPBI [IPEAIIOJIAratoT, YTO B TATOOMOXUMHUYECKIX MEXaHU3MAaX
pa3Butus ADC 3HAYUMYIO POJIb UTPAET yCUJIEHHAs aKTUBALUA
arnonTo3a u AeuIuT 00pa3oBaHus aKTUBHBIX (JOPM KHUCIOPO/A.
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MHKPO- ¥ YIBTPACTPYKTYPHAS IIEPECTPOMKA INOJUYEJTIOCTHOM KEJIE3BI KPBICHI B ITO3/1-
HUE CPOKU TEYEHUSA SKCHEPUMEHTAJIBHOTI'O CAXAPHOI'O IUABETA THIIA 2

'"Babinak H.B., 2He6ecnas 3.M., 'Bopsic P.AL., 'Kpipbik X.A., 'lzkanuioBa E.A.

! JTvo6CKUll HAyUOHATbHBI MeOuyuUHCKULL yHusepcumem um. Januia Fanuyrozo;
?Teprononvckutl HayuonanbHull Meduyunckutl yuusepcumem um. U.A. Topbauesckoeo M3 Vkpaurvl

CIIOHHBIE XKeJIe3bl BBIMONHSIIOT CEKPETOPHYIO, PEKPETOPHYIO,
9KCKPETOPHYIO 1 HHKPETOPHYIO (DYHKIIMH, OKa3bIBAIOT BIMSHUC
Ha COCTOSIHUE POTOBOM IOJIOCTH, MHUIIEBAPUTEIIBLHON CHCTEMBI
u opraamsMa B 1enoM [10,20]. OHu onpenensror GyHKIHOHH-
pPOBaHHE OTIENOB IKENIYJOYHO-KHUIICYHOTO TPAKTa, BBIMOIHSSL
MEPBUYHYI0 (DepPMEHTATUBHYIO 00pabOTKy IMHUIIH, CTIOCOOCTBY-
IOIIYI0 MPOXOXKICHHIO THIEBOM CYOCTAHIMM IO MHIIEBOLY

© GMN

[1]. CaroHHBIE *KeTe3bl YeNOBEKAa HAYMHAIOT aKTUBHO paboTarh
¢ 3-4 Mecsma KHU3HHU, 4TO OOBSCHSAET CIIOHOTEUEHHE y NIETEH,
HEe BCerJga CBsI3aHHOE C IPOPE3BIBAHHEM MOJOUYHBIX 3y0OB
[2,7,15,16,19].

OcCHOBHO#1 3a/a4yeil Bcex BHIOB (OONBIIUX M MAJbIX) CITFOH-
HBIX JKelie3 B CBOEH COBOKYITHOCTH SIBISIETCS 0Opa3oBaHHE U
BBIZIEJIEHHE CEKPETa - CIIIOHBL. 3a CyTKH B OpPraHM3Me YellOBeKa
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CHHTE3MpyeTcs okoso 1,5 1 citoHsl, kotopast Ha 99% cocrout
U3 BOJIBI; CyXOH OCTaTOK BKJIIOYAET OPraHMYECKHEe U HEOpraHu-
4eCKHe KOMITOHEHTHI. K OCHOBHBIM OpPraHMYECKUM COCTaBIIAIO-
IIMM CIIFOHBI NIPHHAUISKHUT PsAZl OSIKOBBIX (hepMEHTOB (aMuIiasa,
MaJlbTa3, THalypOHN/a3a, MEelCHHO- U TPHIICHMHONON00HbIE (ep-
MEHTBI, JM30LMM, KUCIIast U 1ienodHas Qocdarasa, Hykieasa), a
TaKKe CIM3b (MPOTEONINKAHbI, INIMKOIIPOTEHHBI - MyIMHbI). Cpenu
HEOPraHUYECKUX BEIIECTB KOMIIOHEHTOB CIIIOHBI, IPeoONafaiorT
MOHBI HATPWsl, KajIus M Kajblus. B cilloHe MOXXHO OOHapyXuTh
TaKKe JICHKOLUTHI (TaK HA3bIBAEMBIC CIIFOHHbIC TEJIbLIA), CIIYIICH-
HbIE SIUTEHAIBHBIC KJIETKH, a TAKXKE Pl SKCKPETOPHBIX BELLIECTB
- MOUEBYIO KUCJIOTY, KpeaTuHuH, iox [4,8,11,18].

ITo nanHbM BceemupHOW opraHm3auum 31paBOOXPAaHEHHS, KO-
JIMYECTBO OOJIBHBIX CaXapHBIM JMA0ETOM EXKEroJHO pacTeT W Ha
ceroHAHNH AeHb npesbimaeT 180 miH. 1o sxcnepTHOI oLeHKe
pacnpoctpanenus k 2025 1. 910 3a0oneBaHue coctaBUT okoio 300
MiH. [To naHHBIM OQUIMANIBHOM CTATHCTUKK B YKpauHE 3aperu-
crpupoBano 6ostee 1100 Thic. GonbHBIX caxapHbM auadeToM. [Tpo-
Grema CTPYKTYPHOI 1epeCTPOIKY OPraHOB U TKaHEH B YCIIOBUSX
caxapHoro Juadera sBJIsAeTCs OOHON U3 CaMbIX aKTYaJIbHBIX U pac-
HPOCTPAHEHHBIX NTPOOJIEM COBPEMEHHON MEIULIUHBI.

OIMH U3 NEepBbIX CUMIITOMOB Pa3BUTHUs CaxapHOro auabera
SBJISICTCS CYXOCTb POTOBOH MOJIOCTH. BeposaTHO, 3TOT cumnTomM
CB3aH C IOPAXKCHUEM CIIIOHHBIX JKeje3, a B JlaJbHEHIIeM, ¢
PE3KUM U3MEHEHHEM UX (yHKIHOHAIBHON aKTUBHOCTH. MMeH-
HO TI09TOMY, LI€JIbIO HAILIEro MCCICA0BaHUs ObLIO yCTAHOBHUTH
0COOEHHOCTH MMKPO- U YIBTPACTPYKTYPHBIX II€PECTPOEK MOJI-
YEeJIFOCTHOM JKeNe3bl KPbICHI HA MO3HUX Cpokax (6 u 8 Henenn)
9KCIEPUMEHTAIBHOIO CTPENTO30TOLMHUHYKIIMPOBAHHOTO Ca-
XapHoOro auadera.

Marepunai u Metoasl. B onbite ucnonb3oBano 40 6emnbix
Kkpbic-camiioB Maccoii 100-110 rp. Bee xuBoTHBIE copepkaiuch
B YCIIOBHSX BHBapHs JIbBOBCKOTO HAIlMOHAJIBHOTO MEIHMIMH-
ckoro ynuepcurera uM. Jl. ['amuukoro. PaGora ¢ :KUBOTHBIMH
nposoauiack contacHo «IIpaBunam npoBeneHust pabot ¢ uc-
HOJIb30BAaHUEM SKCIICPUMEHTAIIbHBIX JKUBOTHBIX». JKCHEpH-
MEHTAJIbHBII CaxapHbIii AMa0eT BBI3BAIM IIyTE€M OIHOKPATHOIO
BHYTPUOPIOIIMHHOTO BBEJCHUS CTPEnTo30ToLHHA (GupMbl «Cur-
Ma» 13 pacyera 7 Mr Ha 100 r Macchl TeJla IOAONBITHOTO )KMBOTHO-
ro. KoHTpobHbIMU ObUIM HHTAKTHBIE O€JIble KPBIChI TOTO XKe Beca,
nosa 1 Bo3pacta. Pa3BuTie caxapHOro juadera KOHTPOIMPOBAIIH
[0 POCTY YPOBHSI IVIIOKO3bI B KPOBH, KOTOPYIO H3MEPSUIN TJIIOKO-
300KcHAa3HUM MeTonoM. MccnenoBanue npoBoiuiy crycts 6 u 8
HEJIeNb SKCIIEPUMEHTa Ha JKMBOTHBIX C YPOBHEM IVIIOKO3bI Ooiee
13,00 Mmmonb Ha 1 1. OBTaHA3MIO KUBOTHBIX MPOBOIMINA BHYTPHU-
OpIOLIMHHBIM BBEJICHUEM THOIICHTAJIA HATPUS U3 pacyeTa 25 MI Ha
1 Kr Macchl Tena, ¢ COONIOIEHNEM BCeX OOLIEIPUHATBIX MPaBHII
3a0bopa Marepuana U MPUroTOBICHUS PENapaToB JUlsk TUCTOIOTU-
YECKOT'0 U 3JIEKTPOHOMUKPOCKOIIMYHOTO MCCIIEJOBaHMSL.

Pesyibrarel M HX 00cCYysKIeHHe. YCTAHOBJICHO, YTO CITYCTS
6 Hezjenb TEUCHWs OSKCIICPUMEHTa HMPOMCXOAMUT HepecTpoiKa
BCEX 3BEHBEB I'€MOMHUKDOLMPKYISTOPHOTO PyClia TOAYENIOCT-
HOM KeJie3bl B CPAaBHEHHHU C IIPEBAPUTEIBHO TPOBEICHHBIMU
HAMH HCCIICOBAaHUAMH B PaHHUE CPOKM 3KCIepUMeHTa (2 u
4 Henenu). ApTepHOIbl M BEHYIbI PACHUIMPEHBI, U3BUIIMCTHIC.
Pacmmpsiorcst apTepHosIo-apTepualbHble U apTepHOIIO-BEHY-
JSIpHBIE aHAacTOMO3bl. HaOmomaercss M3MEHEHHE IUIOTHOCTH U
KaJbpa MHKPOCOCY/IOB, OTMEYAETCs HApyIICHHE HX LEIOCT-
HOCTH, 4YTO HOATBEPkKIaeTcss MOPPOMETPHUECKHMH MOKa3aTe-
asimu. Tak, 1pu MOpP(GOMETPUUECKOM MCCIIEIOBAHUN HAOIIOa-
JM CTAQTHCTUYECKU JOCTOBEPHOE PACLIMPEHHE M YBEIMYCHHUE
JIMaMeTpa OPraHHOW apTepHU B CPAaBHEHHHU C PAHHUMHM CPOKaMH
9KCIIEPUMEHTA U 110Ka3aTenst TPOYUIECKOH aKTUBHOCTU TKAHH
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HOJUEITIOCTHOMN xeue3bl. Habmonanu Takxke 10CToBEpHOE pac-
IIMPEHHUE JMaMeTpa MEXKJIOJILKOBBIX apTEpUOJl, PacLIMpEHHe
JMaMeTpa BHYTPHUIOJIBKOBOH (IIPEKAIMIAPHOM) apTepuolbl 1
Karmuapos. OJHAKO B 3aKalWISAPHBIX BEHYJaX IIOKa3areib
JMaMeTpa He mperepren u3MeHeHuil. [lokazarenb MmIOTHOCTH
PACIOIOKEHUS! KallMLIIPOB yMeHbLIMmICA. KanmuisipHoe 3BeHO
TeMOMHKPOLUPKYJISTOPHOTO PyClia YACTUYHO OBLIO Pa3pyIlIeHO.

Ha MUKpOCKOIMYECKOM ypOBHE Ha 6 HeZene SKCIEpHMEH-
TaJIbHOTO CaXapHOro JuadeTa B MOAUYEIIOCTHON JKene3e Hado-
JIAeTCsl YIUIOTHEHUE MX TapeHXUMBI. J[eCTpyKTHBHbIC M3MEHE-
HMS HAPacTaloT. ALIMHYCBI PACHOJIATAIOTCS IOCTATOYHO IIJIOTHO,
(opma OONBLIMHCTBA ALMHYCOB M3MEHEHA. B OCHOBHOM OHHM
00pa30BaHbl CEPOLUTAMBI C yMEPEHHO-0a30()MIIbHOI LIUTOIIIa3-
MOii 1 0a3abHBIM PACIONOKEHHEM siep. bazanbHas MemMOpaHa
UX OTEYHa, Pa3pbIXJICHA, HHOI/A paccioeHa. B cocrase arnuny-
COB HOYTH OTCYTCTBYIOT MYKOLIUTBI.

KileTkn BCTaBHBIX IIPOTOKOB JIECTPYKTMBHO HM3MCHEHBI, Ipe-
MMYLIECTBCHHO TEpSIOT cBOIO (hopMy, OazaibHas MeMOpaHa yTol-
IIeHa. DNUTENNH BHYTPHIOIBKOBBIX U MEXKIOIBKOBBIX IIPOTOKOB
YTOHYEHHBI, COOCTBEHHAsI COCIMHUTCIPHOTKAHHAS ILIACTHHKA
HPOTOKOB YTOJIIIEHA, OTCYHA. B OT/E/BHBIX BBIBOAHBIX IPOTOKAX
HaOJI0ZIaeTCst I€CKBaMaLMst SITUTEIHS B IIPOCBET IPOTOKOB, 3aCTOM
cekpera. Habmonaercst OTek HHTEpCTHIMA.

Puc. 1. Mexcoonvkoswiil npomok (1), ecmasrnoii npomox (2),
SPAHYIAPHDIL 8bIBOOHOU NPOMOK (3) NOOUETOCMHOU Jicene3bl
Kpoicbl cnycms 6 Heoellb meueHUs: SKCNePUMEHMANbHO2O caxap-
Hoeo Oouabema. Muxpogomoepaghus. Okpacka memunieHo8blm
cunum. Ys.: x 200

-

S,
(1), cocyow ee-
MOMUKPO-YUPKVISAMOPHO20 pycia (2) 3anoiHeHvle 3pumpo-
YUMAaPHBLIMU CIAOACAMY, 2UNEPMPOPUPOBaHHbIE ayuHYCbl (3)
NnoOuenOCmMHOU Jicenesvl Kpvicvl cnycms 6 Hedelb medeHus
akcnepumenma. Muxkpogomoepaghus. Okpacka memuieHosbim
cunum. Ys.: x 400
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Taxum 00pazom, cycTst 6 Hellelb TeYEHUS IKCIIEPUMEHTAIb-
HOTO CcaxapHOro auabera IPOUCXOIAT MoOpdosoruyecKue
U3MEHCHUS, XapaKTepHbIe I MUKPO- ¥ MaKpOAHTHOMATHH.
CTEHKM KOMIIOHEHTOB T'€MOMMKPOLMPKYISTOPHOIO pycia
HOYETIOCTHOMH JKeIe3bl YTOJNIIEHHbI. BBIABIAIOTCS MHUKpO-
aHEeBPHU3Mbl apTepuol, runepemus kammuisipos. Koe-rze B
Kanwusipax HaOmogaercs  ciafx-3GpdexT >pUTPOLUTOB,
KOTOPBIE PACIIONAraroTCsi B HECKOJIBKO PSNOB, HaOIOnaeTcs
cra3. [TonyueHHbIe 1aHHbBIC NOMOJHSIIOT U yTOYHSIOT CBEJe-
HUs psizia aBTopos [6,9,13].

DJIEKTPOHHBIC MCCIIENOBAHUS IOJUCIIOCTHON  IKEeJe3bl
KMBOTHBIX, IPOBE/ICHHbIE CIYCTs 6 HEIeNb HKCIEPUMEHTa
YCTAQHOBHJIM, YTO B IJIAHJYJIOLUTAX KOHEYHBIX CEKPETOPHBIX
OTZEJIOB YJIbTPACTPYKTYpPHbIE M3MECHEHHS YBEIHUUBAIOTCS
B CPABHEHUIO C PAHHUM CPOKOM OmbITa. CepolHThl UMEIOT
ocMuO(WIbHBIEC, HEOONBLUINX Pa3sMEPOB MJIM HMUKHOTHYE-
ckue sapa. IlepuHykieapHble NMPOCTPAHCTBA KapHOJIEMBI
HepaBHOMEpHbIE, BHELIHsS siaepHas MeMOpaHa oOpasyer
JIOKaJIbHbIC BBINAYMBAHUA. DICKTPOHHAS IUIOTHOCTh Kapu-
OIUIa3Mbl YBEJIMYEHA, OHA BBINIAUT FOMOTCHHOM, SAPHILI-
K1 HEe HaOII0aroTCs.

Puc. 3. Cybmukpockonuyeckue usmeHnenus Kpo8eHOCHO20
Kanuispa noo4erocmHoil dcenesvl 6enol Kpwicbl cnycms 6
Hedenb IKCHepUMenmanibHo2o caxapnozo ouabema. Ilpo-
ceem kanuanapa c spumpoyumamu (1), omeynwviii yumo-
naasMamudeckuil y4acmox snoomenuoyuma (2), Heuemras
6aszanvnas membpana (3). Dnekmpounas mukpogomozpa-
Gus. Vs.: x 12000

bazanbHast 4acTh LIMTOILIA3MbI BKIIOYAET KaK IJIOCKHUE, TaK
U YTOJICHHBIC KaHAJbIIbl I'PaHYISIPHOH 3HIOILUIA3MATHYE-
ckoii cetu (I'DI1IC), a Takke HEOOIbIINE HUCTEPHBI KOMITICK-
ca Tonpxu (KT') 1 Gosbiune Bakyonu. YacTh MUTOXOHAPHIA
rHIEPTPO(GUPOBAHBI, HIMEIOT CBETIIbIH MaTPUKC U IIOBPEKACH-
Hble KPUCTBI. B ceponuTax Mano CEKpEeTOPHBIX TPaHYIl, OHU
HPEUMYLIECTBCHHO JIOKAJIM30BaHbl B AlMKAJIbHON 4acTH. Y
0a3aJbHBIX MOJIIOCOB PACIIOJIOKEHBI IECTPYKTHBHO H3MEHEH-
HbIC MHOBIUTEIMOUUTB. B HUX MMeroTcs HeOoublMe A1pa,
KOPOTKHE WM (pParMEHTHPOBAHHBIC OTPOCTKH, M 3HAUYH-
TEJIHO HOBPEXK/CHHBIC OpraHeulbl B HurToruiazme. s my-
KOLIMUTOB TAK)KE XaPAKTEPHBI 3HAYUTEIbHbIC JECTPYKTHBHbIC
U3MEHCHUS AJep U LUTOIIa3MaTH4eCKUX CTPYKTYp. BbiaBis-
I0TCSI HEPABHOMEPHO YTOJIICHHbIC WX (PPArMEHTUPOBAHHbIC
kaHasblpl ['OIIC, 3HaunTEeNBbHO yTONIEHHBIe UcTepHbl KI.
CaeTiible, pa3InuHON BEJIMYMHBI CEKPETOPHBIE I'PAHYIIBI CO3-
JIal0T CKOIIJICHUS B allMKaJIbHBIX 4acTAX LMTOIUIa3Mbl. OnHa-
KO MMEIOTCSl CEKPETOPHBIE KJIETKH, B KOTOPBIX MaJl0 TPaHyIl
U OHM HEOOJIBIIOrO pa3Mepa. YCTAHOBJICHHbIC H3MEHEHMS
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CyOMHMKPOCKOTIMYECKOH OpraHu3ally IJaHyJIOLUTOB B KO-
HEYHBIX CEKPETOPHBIX OT/eNIaX KeJe3bl CBUACTEIbCTBYIOT O
3HAYUTENBHBIX HAPYLICHUSX (Pa30BOro Xapaxkrepa CeKpeLuH
IpU JKCHEPUMEHTaIbHOM caxapHoM nuadere. [lo Hamemy
MHEHHIO, yKa3aHHOE BBILIE CBHICTEILCTBYET, UTO aHIHOIa-
THUS SIBISICTCS IyCKOBBIM MEXaHM3MOM Pa3BHUTHUS MOPAKEHUI
CTPYKTYP MOJUEIIOCTHOMN KeJIe3bl KPBICHI, YTO COIIIACYeTCs C
bl [3,5].

Puc. 4. @pazmenm noouentocmuoui dcenesvl 6enoil Kpwicol Chny-
cms 6 Hedeb IKCNEPUMEHMANbHO0 caxaprozo ouabema. IIpo-
ceem kanunnsipa (1), omeunas yumonnasva snoomenuoyuma (2),
Heuemxas basanbHas memopana (3), nepusackyApHoe npocmpan-
cmeo (4). Inexmponnas muxkpogpomoecpaghust. Vs.:x19000

BBIsSBICHBI 3HAUUTEIbHBIC U3MEHEHHSI B KOMIOHEHTAX Te-
MOMHUKPOLUPKYIATOPHOTO pycia. B aprepuanbHbIX OTBET-
BJICHUSIX TeMOKAIMUISIPOB BBISBICHBl YYaCTKH LIUTOIMJIA3MBbI
9HIOTENHOLUTOB PA3IUIHON OCMHOGHUILHOCTU. IIpocBeThI
TaKUX KaIWUIIPOB 3alOJNHEHb! dpuTporuTaMu. [lmasmore-
MBI JHIOTEIHOLHUTOB HEYETKHE, HMEIOTCS IOBPEKICHHBIC
ydacTky. lluToriasmMarudeckue BBIMSTYUBAHUS W MHKPO-
BOPCHHKH eIMHHYHBI. HaOmiogaloTcss 3HAYUTENbHbIC H3Me-
HEHHs LUTOIUIa3Mbl, 0COOCHHO CIycTs 6 Helenb ombita. B
HaOyXIIMX JJIEKTPOHHONPO3PAUHBIX YIaCTKaX HAOIIOHAIOTCSI
HOBPE)KACHHbIE OPraHe/uibl, (parMeHTHPOBAHHBIC KaHAJb-
bl YHOIIA3MATHYECKOH CETH, MHTOXOHIAPHU CO CBETIBIM
MaTPHKCOM U Pa3pyLICHHBIMH KPUCTAMH, MO MHHOLUTO3-
HBIX ITy3bIPHKOB, KaBeOJI. B TEMHBIX y4acTKax LHMTOIMIA3MBbI
9HIOTEIHOLUTOB HE OMPEACNSIOTCS] OPraHeuIbl, HeT MHHO-
LIUTO3HBIX ITy3bIPHKOB U KaBeOJI. 3HAYUTENBHO H3MEeHEeHa Oa-
3ajbHas MeMOpaHa, Ha OTHACIbHBIX y4acTKaX OHA HE YETKO
KOHTYpUpOBaHasi. BeHO3HBIC OTHENBI TeMOKAIMILIIPOB HMe-
10T LINPOKUE NPOCBETHI, UX CTEHKA YTOJIICHA 33 CUeT OTeKa
LUTOIIA3Mbl JHIOTENUOLMTOB. basanbHas MmemOpana He-
deTkas. [lepuBacKy/IsipHbIC NPOCTPAHCTBA HEPAaBHOMEPHEIE,
JIOKAJbHO YTOJLICHHBIC. B HUX 0GHAPYKHBAIOTCSI OTICIbHBIC
TUMQOIMTEI, MIa3MOLUTHI, IOBpEXKACHHbIE (HUOPOOIACTHI.
VeraHoBIeHHBIE CYOMHKPOCKOIMHMYECKHE H3MEHEHHS KpO-
BCHOCHBIX KalWULIPOB MOJHWKHEUCIIOCTHOM JKele3bl MpH
9KCIEPUMEHTAIBHOM CaxapHOM AHabeTe CBHACTEIbCTBYIOT O
HapyLUIEHUH IHCTOTeMaTHIEeCKOro 6apbepa M TPaHCKAIWIIP-
HOTO oOMeHa. 3HAYNTENbHOE YXyALICHHE TPOGHUKU BEAeT K
HapyLUICHUIO YIBTPACTPYKTYPHI KEIE3UCTHIX KIETOK B COCTa-
BE KOHEYHBIX CEKPETOPHBIX OTACIIOB.

Cryctst 8 Hezenb TEUSHHsT IKCIICPUMEHTAIBHOIO CaXapHOro
nnabera HaOMIOHAIOTCS DIYOOKHE ASCTPYKTHBHBIC H3MEHEHMSI
BCEX 3BEHBEB I'€MOMHKPOLMPKYIATOPHOIO pyciia MOJHIDKHE-
YeIIOCTHOM jkene3bl. KammuisipHas ceTka TepsieT HeKHbIN, 13-
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BWJIMCTBIIl PUCYHOK M 4acTO OOpPBIBACTCS M3-3a Pa3pyIICHUs
KalMUSIPHOTO KOMIIOHEHTa. PacIMpsiorcst apTepHoso-BeHy-
JISIPHBIC QHACTOMO3bI ¥ KPOBb M3 apTEPHOI MEPEXOJUT B BEHO3-
HOE pyCJ0, MHHYsS pa3pylieHHble Karmuiuiapel. Kammispaoe
pyciI0 TMOBPEXAEHO, HabIIonaeTcss o0auTepaLus KaluuIsapoB,
reMOpparuy, MHUKPOAHEBPU3MbI apTepHroi. BeHysnsl pacumpe-
HbI, HEPE/IKO PE3KO PACIIMPEHbI U TOHKOCTEHHBIE, COXPaHUBIIN-
ecst )parMeHThI KalluLIIPOB.

B cpaBHeHuu ¢ 6 Henenel uccaenoBanys HaOIIOAAeTCs He3Ha-
YUTEJILHOE PACIIMPEHUE AUAMETPOB OPraHHOW apTepuH, MEX-
JIOJILKOBBIX apTEPUOJI, BHYTPUIOJIBKOBOH (IpeIKaMIIIAPHON)
apTEpPHOJIbI U KAITHJLIAPOB, a TAKKE PACHINPEHHUE 3aKAMIIIPHBIX
BeHYII. B cpaBHEHMHU ¢ pAaHHUMU CPOKAaMHU SKCIIEPHUMEHTa CBOETO
MAaKCHMaJIbHOTO 3HAYEHHMS JOCTHIaeT M0Ka3aTelb Tpodhuueckoii
AKTUBHOCTHU TKaHH TTOAYEIIOCTHOMN JKENIEe3bl, a CBOCTO HAUMECHB-
IIETO 3HAYCHHUS - [I0Ka3aTelb IIIOTHOCTH PACIIONOXKECHHS KallnI-
IspoB. JIeCTPYKTHBHBIC M3MEHEHMS B IIOAHMKHEUEIOCTHOI
xele3e HapacTaioT. HaGnronaercst 3Ha4MTENbHBII OTEK COeau-
HHUTEIbHOTKAHHON CTPOMBI.

Bo BHYTpHIOIBKOBBIX IMPOTOKAX HHOIJIA HabogaeTcs
UCTOHYEHHE SIMTENNs, a MHOIJA IMOJHOE €ro paspylLIeHHEe
BILUIOTh O 0a3ayibHOI MeMOpaHbl. B MEX10IbKOBBIX NIPOTO-
Kax OOHapyXeHa Je30praHu3alus SIMUTENUS U COOCTBEHHOM
COCJMHHUTEILHOTKAHHON IIacCTHHKU. B mpocBerax BbIBO-
JHBIX IMPOTOKOB HAOIIONAIOTCS JECTPYKTHBHBIC U3MEHCHUS.
OHHM 3aloJHEHB! T'YCTBIMU CEKPETOpPHBIMH Maccamu. IIpo-
CBETHl COCYIOB I'€MOMHKPOLMPKYJIATOPHOTO pPyCia TEpPSIOT
HNPaBUIIbHYIO CTPYKTYpy. CTEHKM KanuwUIsSpoB M BEHYI Jie-

Puc. 5. Meowcoonvkosvie 6b1600HbIe NPOMOKU 3ANOIHEHbL
cexpemopuvimu maccamu (1), eenyna sanonnena spumpoyu-
mamu (2), snacmuynvie 6010KHA BOKPY2 6bI60OHLIX NPONOKOG
(3) noonudicneuenocmuoil Jcenesvi 6enoll Kpvicvbl cnycms 8
nedenv oxcnepumenma. Muxpogomoepagus. Oxkpacka no
memooy Ieiioeneaiina. Ys.: x 200

CreHKa apTepuoJ yTOJIIeHa BCISCTBHE MJ1a3MaTHIeCKOTO
MIPONMTHIBAHUS, CKJIepo3a U ruannHo3a. Koe-rae spurporu-
THI MOIAAAIOT B MPOCBETHl BHYTPUIOIBKOBBIX MPOTOKOB. B
COXPAHMBILUXCS KAMILISIPAX YHIOTEIUOLUTHI IPHOOPETAIOT
cTobuaToe MOJOKEHHE, YTO SBISICTCS XapaKTEePHBIM IPH-
3HAKOM THIIOKCHYECKOTO COCTOSIHHS TKaHW. Bokpyr cocynos
HaOII0AAeTCsl OTEK, KPOBOU3JIMSHUS; BBISBISIOTCS MHKPO-
AQHEBPU3MBbI KallMJUISIPOB, A PSIZIOM - 30HBI 3aITyCTEHUS Kalui-
JSIpOB, B INPOCBETaX HEKOTOPBIX KAaNWULIPOB OOHapy)KeHa
arperanusi SPUTPOLIMTOB, KOTOPBIC IMEPEKPBIBAIOT IPOCBET
cocynoB. [TonydeHHbIe TaHHBIC JOTOIHSIIOT U YTOYHSIOT CBE-
neHus psaa asropos [3,9,10,13].
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Puc. 6. Ipanynapuviii npomox (1), oucmpoghuueckue usme-
HeHUs YUMONIA3Mbl 6bI600HBIX NPOMOKOE (2), paspyuienslii co-
¢y (3) noouentocmuoti sicenesol 6enoll Kpblcvl cnycmsi 8 Heoeb
meuenus, IKCNEPUMEHMAIbHO20 caxaprozo ouabema. Mukpo-
Gomoepadghus. Oxpacra memunenogoim cunum. ¥g.: x200

DNEeKTPOHHO-MUKPOCKOIIMYECKHE HCCICOBAaHUS I10J4e-
JIFOCTHOHM JKeJe3bl CIyCTs 8 Helesb SKCIEePUMEHTa MOoKa3a-
JIM, Y4TO TJIAHIYJIOUUTHI YaCTH KOHEYHBIX CEKPETOPHBIX OT-
JIeJIOB B MO3JHUE CPOKM MEHEee M3MEHEHBI, 4eM Ha 6 Hejele
ombiTa. YacTh sinep MyKOLUMTOB UMeNa OKpyrIylo (opmy, B
KapuoIuiazme npeotnaznan syxpomarud. Habmonanuce uer-
KHE KOHTYPbl MEMOpaH KapuOJIEeMbl, IIEPUHYKIEapHbIE MPO-
CTPAHCTBA YMEPEHHbIE, XOPOIIO BBIPAXKEHBI SJICPHBIE MOPBI.
B 0a3anbHO YyacTH LUTOMIIA3MBbI HAOIIONAIOTCS U3MEHEHHbIE
kaHanblpl ['DIIC, 3HAYUTENBbHO YTOJILEHHBIE, OTIEJIbHbIC
KaHanblbl ¥ 1ucTepHbl KI. BhIABIAIOTCS KpymHBIE, pa3HOM
NIEKTPOHHOI TNIOTHOCTH BTOPUYHBIE JTM30COMBI M JIOKATBHO
HOBPEX/CHHBIC YYACTKH IIMTOIUIa3Mbl. BOJIBIIMHCTBO MHUTO-
XOHJPHH TUNEPTPOGUPOBAHHBIC, CO CBETIBIM MATPUKCOM H
pa3pyLIeHHbIMU KpUcTaMu. B cepounTax Habmonarores aapa
C OZAMHOYHBIMM BBIIISTYUBAHUSAMU KapHOJIEMbl, JOKAJIbHO yBe-
JIMYCHHBIMH y4YacTKaMM HEPUHYKICapHOTO HPOCTPAHCTBA,
KapuoIUIa3Ma BKIIOYAET AJPBIIIKA H pHOOCOMalIbHbIE I'PaHy-
nbl. basanbHas MeMOpaHa alHYCOB TOYEIIOCTHON XKele3bl
paccioeHa.

F§3 VALY 4

Puc. 7. Yaiempacmpykmypuvie usmenenuss 2eMoOKanuiapa
nooueniocmuoll dicenesvl 6enou Kpoicol cnycms 8 Hedenb IKC-
nepuMenmanbHo2o caxapnoeo ouabema. I[poceem ¢ spumpo-
yumom (1), mpomboyumamu, oecmpykyus 3HOOMeEAUOYUMA
(2), yumonnazmamuyeckuil yuacmok snoomenus (3), bazano-
nas membpana (4). dnekmponnas mukpogpomoepagus. Vs.:
x10000
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B cocraBe 3H10TENINATBHON BBICTHIIKY HAOIIOAAIOTCS OTEY-
HbIC YHIOTEIMOLUTHI C JJIEKTPOHHOIIPO3PAaYHON [IUTOIIA3-
MOH. B murtomiazMe Takux KJIETOK UMEIOTCS €AMHUYHBIC
HOBPEK/ICHHBIC OpraHeuibl. J(pyrue sHI0TEINOIUTHI HMe-
0T OCMHUOGUIbHBIE, TOMOICHU3UPOBAHHBIE IUTOIMIA3Ma-
THYECKHUE y4acTKH 0e3 opranesul. IIMHOIUMTO3HBIX My3bIPh-
KOB ¥ KaBeOJI He HaOJI0JaeTcs, KaKk U MHKPOBOPCHHOK Ha
JIIOMEHAJIbHON TOBEPXHOCTH JHAOTEIHOLUTOB. Tepsercs
4EeTKOCTh 0a3aJIbHOM MeMOpaHbl, Ha OTACNbHBIX y4acTKax
oHa He KOHTypupyeTcs. [lepuBackynspHble IPOCTPAHCTBA
HEpaBHOMEPHbIE, HAa OTIAEJbHBIX Y4YacCTKaX YTOJILICHHBIE,
JJIEKTPOHHOIIPO3payHble, OOHAPYKUBAIOTCS JUMQOIHUTHI,
MOBPEKICHHbBIC aJBCHTHIIHATbHBIC KICTKH, GHUOPOOIACTHI.
YacTh KPOBEHOCHBIX KaMWJUIIPOB MMEET MeHee M3MEHEH-
HYIO CTeHKY. B sHmoTenuouutax HabIIOAAI0TCSl OBaJIbHBIC
sapa C YETKMMH KOHTypaMH KapuoyieMbl. B mpocBeTax
reMOKAIMMISIPOB BBISBISIOTCS dPUTPOLUTHI, TPOMOOIUTHI,
BCTPEUYAOTCS JTUMOIUTHI.

BeiBoabl. Takum 00pa3oMm, IKCIIEpUMEHTANbHbIC JaH-
HbIC, MOJIyYCHHBIE C MMOMOIIBI0 KOMIIJIEKCA COBPEMEHHBIX
B3aUMOJOIOJHSIOMUX METOAUK HCCIECJOBAaHUA, COICpP-
»KaT HOBYIO MH(pOpManuio 00 0COOEHHOCTSAX CTPOCHHUS H
KPOBOCHA0KEHHUS TMOAUYCIIOCTHON Kejie3bl 0eloi KPBICH
B HOpDME M MEpPeCTPOHKH CTPYKTYPHBIX KOMIIOHEHTOB H
AHTHOAPXUTCKTOHUKN MOJYEIIOCTHONW KeJie3bl KPBICHl B
HO3QHHE CPOKHU IKCIIEPUMEHTAIBHOTO caxapHoro auadera.
[Mony4yeHHbIE dKCIEPUMEHTAIbHBIC JaHHBIC JOTOIHSIIOT U
YTOUHSIOT CBeAEHUs psiga aBTopoB [3,5,6,9,10,12-14] u
MOTYT CIIy)KUTb OCHOBOM JJIsl pa3pabOoTKMU HOBBIX METOJIOB
NUArHOCTHKHU, AN Oojee sydmield NpoduIaKTUKH U Jie-
YEeHUS MATOJOTHUU CIIOHHBIX JKeje3 Y OOJNBHBIX caXapHbIM
nuaberom. IlosydeHHbIE pe3ylbTaThl UCCIEIOBAHUS CTPYK-
TYPHBIX 0COOEHHOCTEH MOJHMIKHEUEIIOCTHOMN XKele3bl Oe-
J10i1 KPBICHI B HOPME U IIPH IKCIIEPUMEHTAIBHOM CaXxapHOM
nunabere SBASIOTCS (YHIAMEHTATbHBIMU TEOPETHUCCKIUMHU
JAHHBIMHM, Ha KOTOPBIE MOTYT ONHUPAThCS HCCIIEI0BATEIH
IPU M3YYEHUM SKCIEPUMEHTAJIbHONW M KIMHHYECKOH CTO-
MaTOJIOTHU.
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SUMMARY

MICRO- AND ULTRASTRUCTURAL RECONSTRUCTION OF THE RAT SUBMANDIBULAR GLAND
IN THE LATE STAGES OF EXPERIMENTAL TYPE 2 DIABETES MELLITUS

'Blyschak N., 2Nebesna Z., 'Borys R., 'Kyryk Kh., 'Dzhalilova E.

!Lviv National Medical University named after Danil Galitsky;
’I. Horbachevsky Ternopil National Medical University, Ministry of Health of Ukraine

Electron microscopic investigations of the animals’ subman-
dibular gland, conducted in 6 weeks of the experiment, estab-
lished that ultrastructural changes increase in glandular cells of
terminal secretory units in comparison with early period of the
experiment. Serocytes have osmiophilic, rather small or picnotic
nuclei. Perinuclear spaces of karyolemma are uneven, external
nuclear membrane forms local protrusions. Electron density of
the karyoplasm is significant, appearing homogenous, nuclei are
not observed. Evident submicroscopic changes in blood capil-
laries of the submandibular gland in experimental diabetes mel-
litus indicate the impairment of blood-tissue barrier and trans-
capillary exchange.

Deep destructive modifications of all branches of microcir-
culatory blood flow of the submandibular gland are observed in
8-week course of experimental diabetes mellitus. As compared
with the 6th week of investigation, a reliable slight dilation of
organ artery diameter, dilation of the diameter of interlobular
arterioles, dilation of the diameter of intralobular (precapillary)

arteriole and dilation of the capillary diameter were observed.
Dilation, as compared to 6th weeks of the experiment, of post-
capillary venules was observed. Compared to the indices of
the 6th weeks of the experiment, an index of trophic activity
of the submandibular gland tissuereaches its maximum mean-
ing and an index of packing density of the capillaries reaches
its minimum meaning. Capillary network loses delicate, tortu-
ous pattern and often breaks due to destruction of the capillary
component. Arteriovenous anastomoses dilate and blood from
the arterioles flows into the venous bed avoiding destructed cap-
illaries. Venules are dilated; thin-walled, retained fragments of
the capillaries are significantly dilated in some areas. Swelling
of connective tissue stroma and significant swelling of the in-
terstitium are observed. Walls of the capillaries and venules are
deformed. The walls of the arterioles are thickened due to plas-
morrhagia, sclerosis and hyalinosis.

Keywords: submandibular gland, streptozotocin, diabetes
mellitus, white rat.

PE3IOME

MUKPO- U YIBTPACTPYKTYPHAS HEPECTPOMKA NOAUYEJIOCTHOM XKEJIE3bI KPHICHI
B INIO3JHUE CPOKH TEYEHUSA DKCIIEPUMEHTAJIBHOI'O CAXAPHOI'O JTUABETA THUIIA 2

"Babimak H.B., *He6ecnas 3.M., 'Bopsbic P.SL., 'Kbipbik X.A., Izxanunosa E.A.

JTve06cKull Hayuonanshwlil Meduyunckuil ynugepcumem um. Januna I anuyroeo,
2Teprononsckuil HayUOHAILHBLIL Meouyunckull ynueepcumem um. .51, Topbauesckoeo M3 Yrpaunul

B crarbe npeacTaBieHbl CBEICHUS O MUKPO- U YJIBTPACTPyK-
TYPHBIX [I€PECTPOMNKAX CTPYKTYP MOJUETIOCTHOMN XKEJIE3bl KPbl-
CbI B [IO3/IHUE CPOKH IKCIIEPUMEHTAILHOIO CaXapHOro Juadera.

Ha 6 Henesie SKCHEPUMEHTA ALUMHYChl PACIIONAralOTCs J0-
CTAaTOYHO IUIOTHO, (hopmMa OOJBLIMHCTBA ALMHYCOB M3MEHEHA.
B ocHOBHOM OHM 00pa30BaHbI KJIETKAMH OEIKOBOIl MPUPOJIBI
(cepountamu) ¢ yMEepeHHO 0a30(pHIbHON LMTOIIA3MON U Oa-
3aJIbHBIM pacrojoxkeHueM sizep. bazanbhas MemOpaHa oTeuHas,
Ppa3pbIXJIeHa, MHOTA PAcCIOeHa. DIUTEINi BHY TPHIOIBKOBBIX
U MEKJIOJILKOBBIX IIPOTOKOB yTOHYEHHbIH, COOCTBEHHAs! COCH-
HUTEIbHOTKAHHAS IUIACTHHKA [IPOTOKOB YTOJIICHA U OTeuHa. B
OT/ICJIbHBIX BBIBOJHBIX MPOTOKAX HAOIIONAIOTCS JIeCKBaMallus
SMUTENHS B IIPOCBET IPOTOKOB M OTEK HHTEPCTULINS, @ TAKKE 3a-

croii cexpera. CyOMHKPOCKOIIMYECKH Ha 8 Helese IKCIEePUMEHTa
HaOJTIOIaJIMCh KPYTTHbIE BTOPHYHBIE JIN30COMBI Pa3HO MEKTPOH-
HOI TIIOTHOCTH U JIOKAJIbHO MOBPEXKASHHbIE YYaCTKM IIUTOIIIA3-
MbI. BOJBIIMHCTBO MUTOXOHAPHIT THIIEpTPO(GHPOBAHHBI, CO CBET-
JIbIM MaTPUKCOM U Pa3pylIeHHbIMH KpHcTaMu. B ceporurax sipa
C €IMHIYHBIMY HHBAar MHALMSIMU KApHOJIEMBI, JIOKATbHO yBETUUEH-
HBIMH y4acTKaMH MePHHYKI€apHOTo MPOCTPAHCTBA, KapHoILIa3Ma
COZICPXKHUT SJPBILIKM U PHOOCOMANIbHBIC TpaHyIibl. B cocraBe 3H-
JIOTeNNAIbHOMN BBICTHIIKY HAOMIOAIOTCS OTEUHBIE SHAOTETHOLUTEI
C JIEKTPOHHOIIPO3paYHON LMTOIIa3MOM. B murorazme Takmx
KJIETOK MUMEIOTCSI €AMHIYHbIE TOBPEXKASHHbIE OpraHesibl. Jpyrue
SH/IOTEIMOLMTBl UMEIOT OCMHO(MMIBHBIC TOMOICHU3UPOBAHHBIC
LUTOIIA3MaTHIECKUE YYaCTKH 6€3 OpraHesu.
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MEXMMKPOBHBIE B3AMMOJIEMCTBUS OPAJIBHOI'O BUOTOIIA

Jyounun C.U., 3aiiues A.B., Banenko A.B., Yaanosckas-Lpi6a H.A., Ilepenepuii H.A., Boiiuenko O.H.

YKpduHCKa}Z Meduuuﬁcmﬂ cmomaniojiocudeckas aKadaMuﬂ, Ilonmasa, YKpauHa

Baxxneiimeil npo6ieMoil coBpeMeHHON MeIULIUHBI ABIAET-
Csl U3y4eHHe MUKPOQIOpPHI YesoBedeckoro oprannzma. Cum-
TAIOTCS M3yYCHHBIMH He Oosiee 5% MUKPOOHOTHI 4eloBeKa
[1]. YenoBeueckomMy opranusmy Ipucyiie 0onblioe Koande-
CTBO OGMOTONOB. MUKPOOPTraHU3MBI Ka)K10T0 M3 HUX SBISIOT-
Cs CaMOpErylIupyIoLed CUCTEMON, KOTOpasi B KOOIIEpaluu ¢
MaKpOOPraHU3MOM BBIIOJIHSAET B3aWMOIOJIE3HbIC (YHKIUH.
MakpoopranusM M ero MHUKpo(iIopa B HOpPME SBISIOTCS
CJIOKHBIM MHOTO()YHKIIMOHAJIBHBIM JHHAMHYECKHM 3yOHO-
30M. bHOLICHO3BI BCEX YET0BEUECKHX OMOTONOB HEPa3phIBHO
CBSI3aHbl MEXy COOOH U U3MEHEHHE B OJTHOM BBI3bIBACT M3-
MEHEHHUs B Apyrux [2]. DTH U3MEHEHUS MOTYT IPUBOIUTH K
HETaTUBHBIM pe3yJbTaTaM Juli MakpoopraHusma. V3BecTHo,
YTO MHOTHE pAacIpOCTpaHEHHbIe 3a00IeBaHUS YEIOBEKa, B
T.4. U B HOJIOCTU PTa — Kapuec 3y0OB M BOCHAIUTENbHBIC 3a-
6oneBanus napogonta (B3II), BEI3bIBaIOTCSI MHOTOBUAOBBIMHU
co00IIeCTBaMH OpaIbHOTO MUKPOOHOIIEHO03a, KOTOpble (op-
MHPYIOT NOTUMHUKPOOHYIO OHOIUICHKY, Ha3bIBAEMYIO 3yOHBIM
HaJICTOM. DTH I1aTOJIOTUH YHUKAJIbHBI U HMEIOT CBOU 0COOEH-
HocTH [3,4]. Yka3aHHBIE O0OCTOSATENbCTBA AUKTYIOT HEOOXO-
JUMOCTh PACCMOTPEHMS B3aMMOOTHOIICHUH MEXIy HpeacTa-
BHUTEISMH YEJIOBEYECKUX OMOTOIOB.

buonorus onpenenser, 4yTo MEXIY NOMYJIALMAMH Pa3HBIX
BHJIOB B HKOCHCTEME BO3HHKAIOT TpO(UUECKHE, TOIHYECKHUE,
¢dopuueckune u ¢pabpuueckue cBsizn. Ha ocHOBe 3THX CBsi3eid
(bopMHpYIOTCSl pa3nuyuHble OHMOTHYECKHE B3aHMOOTHOILICHUS,
KOTOpbIE MOTYT IO-Pa3HOMY OTPa)KaTbCs HA YUCIEHHOCTU U
KU3HECTIOCOOHOCTU MOMYJISALUKA Pa3HbIX BHAOB B SKOCHUCTEME
[5]. buonoruueckue no3uuuy Haubosee MpueMIIeMbl Uil pac-
CMOTPEHHSI MEKMUKPOOHBIX B3aUMOOTHOLICHHUH.

IIpuknasHble W TEOPETUYECKUE BOMPOCHI PA3IMUYHBIX HAYK
pelaroTcs MpU MOMOIIM MaTeMaTHKM. Maremaruka sBIseTCs
HayKOMW, U3y4arolEeil KOJIMYECTBEHHbIE OTHOLIECHUS U IIPOCTPaH-
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cTBeHHbIe GpopMbl. OOIACTH MCIIONB30BAHMS MATEMATUKH U Ma-
TEMaTUYECKUX METOOB B PA3JIMUHBIX OONACTAX HAayKH Herpe-
pBIBHO pacuupsiercs [6]. PaccmoTpenue B3anumMocBszeil Mexay
NPEeICTaBUTEISIMU YEIOBEUSCKUX OHOTOIOB 0oJiee JOCTOBEPHO
MPH UCTIONB30BaHUU MaTEMaTHUECKUX METOJOB.

Llenbto wnccnenoBaHust sBUIOCH ONPENEICHHUE B3aUMOIEH-
CTBUS MEXK/IY IPEACTABUTENSIMU OPAJILHOTO OMOTOMA C MO3UIUH
6MOJIOTHH, C MCIIOIB30BAHUEM MOAAIOIINXCS YUETy METO/IOB.

Marepnaa u MeToabl. MarepuaaoM HCCIEOBaHMS IO-
CIY)KWIH JaHHble Kadeop TepamneBTHYECKOH CTOMATOJIOTHH,
MHKPOOMOJIOTUH, BUPYCOJIOTHH U MMMYHOJIOTHH YKPaMHCKOH
MEAMLMHCKON CTOMATOJIOTMYECKON aKaJeMHUH, UCTOUYHUKH JIH-
Teparypbl 110 UCCIIEAO0BAaHNUIO OMOTHYECKHUX B3auMOCBsizeil. Mc-
HOJIb30BaHbl METO/IbI OMOINOCEMaHTHYECKOTO aHAIM3a, HHTEP-
(epeHLN 1 SKCTPAIONILUK OMYUCHHbBIX 3HAaHUH U JITaHHBIX C
LETbIO YSICHEHNUS MPECTABIEHNUH O B3aUMOJEUCTBUIX B Opallb-
HOM OHMOIIeHO3€, MaTeMaTH4eCKHe METOIUKH, UCIONIb3yeMBbIE B
OHOJIOTHH.

Pe3yabTarsl n 00cyskaeHune. B npouecce 3BOIIOLNH MUKPO-
OpraHu3Mbl aJaNTHPOBAIHCH K CYIIECTBOBAaHUIO B JIPYTHUX Op-
ranu3Max. OHHM aJanTHPOBAIUCH K Ty U B Teje 4eloBeka [7].
buoTtonamn d4enoBeka SBISIOTCS POTOBast MONOCTh M JApyTHe
OT/IEITBI JKEJTYIOYHO-KUIIEYHOTO TPaKTa, BIarajuile, HOCOBbIE
XOJIbl, KOXKa, JIpIXaTeNbHble MyTu. OHKM OTIMYAIOTCS 1O JIOKAH-
3allUM, Ta30BOMY COCTaBY, QepMEHTaM U HIMMYHHBIM (aKkTopam,
1O HPOJIYKTaM MeTa0onu3Ma, KHCIOTHOCTH cpeibl. Pasznnuus
OTpPa’)kalOTCsl Ha KAaYeCTBEHHBIX M KOJIMYECTBEHHBIX XapaKTe-
PHCTHKAX YEJIOBEYECKUX OMOLIEHO30B, YTO IIPUBOAUT K pa3iiny-
HBIM TUIIAM B3aUMOJEHCTBUIM MeX Ty HUMU [8].

OnHUM W3 CIOXHBIX M CTAaOWJIBHBIX OHMOTONOB, BecbMa
6IaronpHUATHBIM AJISL POCTA U MOAJEPKAHUS KU3HEAEATENb-
HOCTH MHUKPOOPTraHM3MOB, SBISETCS MOJOCTh pra. B Hel
MOAJIEPKUBAIOTCS TTOCTOSTHHBIE TeMIIEpaTypa, KUCIOTHOCTb,
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BJIQXKHOCTh U Jpyrue mapameTpsl. TkaHU pTa HUMEIOT CIIOXK-
HYI0O MHKPOQHATOMHIO, YTO CO3/1a€T MHOXKECTBO Pa3JIMYHbIX
HUIII ¢ Pa3HOOOpa3HOi MHKpoOHOTOi. Uepe3 mosocTh pra
U C €€ IIOMOIIIbIO OCYIIECTBISIOTCS JABE )KU3HEHHO BaXKHbIE
GyHKIMU opraHu3Ma — JIbIXaHWE M nuTanue. Muxpodio-
pa pOTOBO¥ MOJOCTH MOCTOSHHO HAXOJIUTCS B KOHTAKTE C
BHEIIHEH cpenoil. PyHKIIMOHUPYIOIINE B OJOCTH pTa Me-
XAaHU3MbI HAXOOATCA IO IMMOCTOSAHHBIM }IBOI‘/IIHBIM BIIMSIHUEM
— BO3JICHCTBHEM OpraHU3Ma C OJHOW CTOPOHBI, U BHELIHEH
cpensl — ¢ npyroit [9]. Bece nepeuncieHHoe HaKkIalbIBaeT
OTII€4YaTOK Ha BSaHMOHeﬁCTBHﬂ Me>1<)1y npeacraBuTelid-
MU MUKPOOHOLIEHO30B.

XapakTepHast KpUBasi pOCTa MUKPOOPTAHU3MOB TIPU HAJIU-
YUK ONAaronpuUsTHBIX YCIOBHUIl Cpeabl MpHBeJeHa Ha puc. |
[10].

Inx4

- ¥

Puc. 1. Kpusas pocma Muxpoopeanusmog npu nepuooute-
ckom kynemuguposanuu. I — nae-gpasa; Il — ¢pasza ycropenus po-
cma; Il — gpaza sxcnonenyuanvruozo pocma; 1V — ¢haza 3ameo-
nenusi pocma; V— ¢aza cmayuonapnas; VI — gasza ommupanus
KYbnypbl

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

[Momyssiuyy T100BIX KUBBIX BUIOB — OAKTEPHi, pacTEeHUIA,
JKMBOTHBIX, MOMaJ1asi B OJIAroNpHsTHBIC YCIOBHUS, YBEINIUBAIOT
CBOIO YHCJIEHHOCTH M0 3KCIoHeHTe. CIyCTsl HEKOTOpOe BpeMs
POCT YHCIIEHHOCTH IEPEeXOJUT 3HA4YeHHE, COOTBETCTBYIOIIECE
OMOJIOTMYCCKO EMKOCTH Cpeibl OOMTAaHUS BHIA, M TPOIOJ-
JKaeTCsl elle HEKOTopoe BpeMsi. M30bITOuHasT YHCIEHHOCTD TO-
MyJSIIUKM OOCIHSIeT M paspylaeT cpeny oouranus. Hactymaer
JKOJIOTHYECKHH KPHU3HC, B TEUYCHHE KOTOPOrO YHCIICHHOCTD
HOMYJISIUM  CTPEMUTEIBHO COKpAIlaeTcsi 10 YpoBHs, Ooiee
HHM3KOTO, 4YeM JerpajupoBaBiias eMKoCcTh cpeabl. Hacrymaer
xoyutaric. Ecnu 3a Bpemst kosianca cpezia mocTeleHHO BOcCTa-
HaBJIMBACTCS, TO BCJIE] 32 TUM BO3PACTACT U YUCICHHOCTB I10-
nysinu. OHa BXOAMT B a3y CTabMInN3anum, v ee YUCICHHOCTh
KOJIeOJIeTCsl Ha YPOBHE, 3a/1aBaEMOM €MKOCTBIO Cpelibl. B mpo-
THUBHOM CJIy4ae MPOUCXOAUT OTMUpaHUe Homyisiuuu. [ paduxu
noo6Horo poaa 6uonoru HasbiBatoT KpuBoit [Tupia [11].

Ha namrei miaHeTe MUKpOOpPraHW3Mbl OOMTAIOT He 000CO-
0JICHHO, a B COCTaBe COOOIIECTB, B CBS3H C Y€M, X CBOICTBa
U QYHKIUH B IIPUCYTCTBHU APYTUX MUKPOOPTaHU3MOB OTJIH-
YalOTCsl OT HAOIIOAAEMBIX B YHCTBIX KYJIBTYPax, 4TO JHKTYET
HEOOXOIMMOCTh HCCIIEIOBaHMs CBOICTB OakTepuil B ycio-
BUAX MEXMHUKpPOOHBIX oTHowmeHHH [12]. Ha ocHOBe MexBu-
JIOBBIX CBsi3edl pOPMUPYIOTCS pa3jinyHble OMOTHYECKUE B3a-
MMOOTHOIICHHS, KOTOPbIE MOTYT II0O-Pa3HOMY OTpaKaThbCs
Ha YHCJICHHOCTH U YXM3HECIOCOOHOCTH HOMYISIUN Pa3sHbIX
BUJIOB B DKOCHCTEME.

Awmepukanckuii sxosor 0. Oxym (1986) xnaccudunmpoan
OHMOTHYECKHE B3aUMOCBSI3H 110 XapaKTepy UX BIHSHUS Ha B3au-
MoJeHiCTBYIOIINE BUBL. B cBOC Kitaccudukanny OH omuca ux
C HOMOIIBIO COYETAHMSI CHMBOJIOB, IOKA3bIBAIOLIMX €0 MOCIE-
ctBust uist BuoB. CuMBoI «0» 03HAYaeT OTCYTCTBHE 3aMETHBIX
JUISL BUJA MOCJEACTBUI JaHHOTO B3auMOOTHomIeHus. [lomb3a
JUISL BUJIa OT B3aMMOJICHCTBHUS C JPYTUM BHIOM 00O3HaYaeTcs
CHMBOJIOM «+», OTPULIATEIBHOE BIMSIHUE — CUMBOJIOM «-» (Ta-
Omuna 1).

Tabnuya 1. Knaccughuxayus 6uomuueckux 63aumoomHOUeHUL

Tun B3auMOOTHOLICHHIT Bua A Bun b XapakTepuCcTHKA B3aUMOAelCTBUA
Heiirpanusm 0 0 [omynsuuuy He BIUAIOT APYT HA Ipyra
Konkypenuus
[Ipsimoe B3anmMHOE MO/IABIICHHE OOOMX BUIOB IIPH
HEMOCPE/ICTBEHHOE - -
. nedunuTe o0IIero pecypca
B3aMMOJCHCTBUEC
Kounkypenuus,
. Henpsimoe mogaBiieHre 000MX BHIOB TPU JCPUIIUTES
B3aHMOJICHCTBHUE U3-32 - -
obriero pecypca
pecypcos
[onmymsiuus b nonasisier nomynsauuio A, HO caMa He
AMeHcanmum - 0 v Y N
UCTIBITBIBACT OTPUIATEIEHOTO BO3JICHCTBHUS
Bup-mapasur A mnosydaer 1moJib3y M YBEJTHYHBACTCS
[TapazuTtusm + - P Y yuy
B uHcIie, Bua b yrueraercs
IMomynamusa-XUIMHUK A MOTy4YaeT Mojb3y, TOMyIsSIus
XUNTHAYECTBO + - Y Y Y ¥y
b yrueraercs
Kommencanmsm + 0 Bug A momyuaer none3sy, Bua b 6e3paznuueH k aTomy
BianmonetictBre 060ux BUAOB 6IaronpHATHO IJISI HUX,
IIporokooneparus + +
HO He 00s13aTeIbHO
BzaumopeiicTBre BUIOB OJIaroNpusITHO JUTS HAX
Mytyanusm + + p
1 00s13aTeIIEHO
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Tabauya 2. Cocmas Mukpoouomsi pomogoil HCUOKOCmu y iy
€ pasnuyHoUu UHMeHcueHocmuio/akmuenocmoio kapueca, lg KOE/mn

MuxpodJiopa KITY=0 KITY<6 KITY>6
S. viridans 6,4+0,12 6,0+0,08 5,9+0,17
Corinebacterium 5,5+0,04 5,4+0,09 4,7+0,33
S. y-haemolyticus 6,0+0,10 6,7+0,06 7,3+0,07
S. epidermidis 4,0+0,03 4,7+0,27 4,9+0,18
S. aureus 0 4,0 4,8+0,17
Neisseria 5,7+0,17 6,1+0,15 6,3+0,10
Lactobacillus 4,1+0,05 4,4+0,13 4,9+0,18
Bacillus 4,0 5,3+0,17 5,2+0,10
Actinomyces 0 4,0 4,6+0,20
Candida 0 4,0 4,2+0,08

S. - haemolyticus 5,1+0,10 5,34+0,26 5,4+0,20
Enterobacteriaceae 0 4,2+0,15 4,6+0,11

B perymsmun urcieHHOCTH MOMyISIIUN HanOOJIbIIee 3HadYe-
HHUE B DKOCHCTEMeE TPHIACTCS B3aHMOOTHOUICHHAM KOHKYPEH-
1MW ¥ XUInHu4ecTsa [13,14].

Corpynaukamun YMCA B 2013 rony Ha xadenpax Tepares-
TUYECKON CTOMATONIOTHH, METHIIMHCKOH OMOIOTHH, MHKPOOHO-
JI0THM, BUpyconoruu u ummyHosnoruu — T.A. Ilerpymanko, B.B.
Uepenoit u ['A. JlobaHs mpoBeneHO UCCIEIOBAaHHE MUKPOOHO-
[IEHO3a TIOJIOCTH PTa y JHII B BozpacTte 19-25 ner ¢ pa3Hoil uH-
TEHCHUBHOCTBIO Kapueca. Pe3ynbTaTsl MpHUBeIeHB! B TaOIHIaXx,
B KOTOPBIX OTPA)KEHO MPOIEHTHOE W KOIHMYECTBEHHOE OTHOIIIE-
HUSL MUKPOQIIOpHI opaibHoro 6uorona y mun ¢ KITY (pekomen-
nmanuu BO3, 1963) paBueiM Hymo, KIIY MeHbme wim paBHO
mectd 1 KITY Oorplie WM paBHO MIECTH, T.€. B 3aBUCUMOCTH
OT AMHAMHKHU Kapreca 3y0oB. Pe3ymbrars! HcceJoBaHUS MTOKa-
3aJI, 9TO C yBEIMUCHNEM HHTEHCHBHOCTH KapHeca IMPOUCXOAUT
M3MeHeHue OanaHca B cocTaBe MUKPO(IOpHI momocT pra (Ta-
ommna 2). [IprMeuarenbHBIM SBISIETCS, 9TO Y BCeX 00CIIeIoBaH-
HeIX BHE 3aBucuMoctd ot KITY, [IMA (Momndukanus Parma,
1960) B 3TOM BO3pacTe paBHseTcs HyIrO [15].

IIpu npencTaBneHn pe3ynbTaToB YKA3aHHOTO MCCIIEIOBAHUS
rpaduecKuM METOAOM (pHC. 2) TIOKa3aHo, YTO M3MEHEHUE YHC-
JIEHHOCTH HCCIIEIOBAaHHBIX BHI0B MUKPOOPTAaHN3MOB ITPOHCXO-
T 1o 3akony Iupna.

8 5. viridans
6 m— Corinebacte riu
m
—C -

haemolyticus
—_gpidermidis

T/
T/

T T 1
KNy=0 KM¥=6 KMYz6

— . BUTEUs

— N 2l55ET IR

Puc. 2. Buoosoe codepoicatue MUKpooUOmvl pomogotl HCUoKo-
cmu y uy ¢ paziuyHol uHmeHncugHocmuio kapueca, lg KOE/mn

3acimyknBaeT BHUMAaHUS TO OOCTOATEIBCTBO, UTO BHIBI B
OTIpeIeNICHHOE, OJMHAKOBOE Uil OMOIIeHO03a BpeMs (KOCBEHHO
MOXET CITy’KHUTh mokaszatenb KIIY), Haxonsarcs Ha pa3HBIX 3Ta-
Max KPHUBOMW, B CBSI3M C 9THM, OIIPE/CNICHHBIE B HCCICIOBAHUH
TIPE/ICTaBUTENIN MUKPO(IOPH MOJKHO Pa3/IeNUTh Ha HECKOIBKO
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rpynn. B gacTHOCTH, clemyeT BBIACIUTH IPYHITy MUKPOOpra-
HU3MOB, KOTOpbIE YMEHBIIAIOTCS B KomuuecTBe (puc. 3). OT0
MIPEACTAaBUTENN CTPENITOKOKKOB — S. Vvirirdans n KopuHeOaKTe-
puit. Cunraercs, 4TO0 yKa3aHHBIE MHKPOOPTAaHU3MBI SBIISTFOTCS
MIPEACTaBUTEISIMH OpalibHOM HOpMOGuopsl. OnHako S. virirdans
HEKOTOPBIMH HCCIIEIOBATENIIMUA OMPEEISIOTCS KaK OfHa U3
NpUYUH KapHeca, a MpHU TONAJaHUU B KPOBb MHKPOOPTAHH3M
CIOCOOCH BBI3BaTh CENTUUECKHUN SHAOKAPAUT, YTO HEOOXOIUMO
YUYHUTBIBaTh CTOMATOJIOTaM IIPU MPOBEACHUH HIOJOHTHUECKHUX
BMemarensCcTB. [Ipeacrasurens kopunebakrepuii — C. difteria
crnocoOHa BbI3BaTh audreputo. Ha rpaduke BUIHO, 4TO 3TH
MUKpoopranu3Msl ¢ yBennuenuneM KITY mepexoasar B ¢asy ot-
MUpaHUsI, KOTopas 0ojee MPOorpeccuBHa y KOPHHEOAKTEPHIA.
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Puc. 3. Jlunamuxa ymeHvuiaowelica Mukpoouomul npu yee-
JudeHuu unmencusHocmu kapueca, lg KOE/mn

B rpymnmne MUKpOOpraHM3MOB, YBETHUMBAIONINXCS B KOJIHYeE-
CTBE, BBIACNIAIOTCS HECKOJIBKO MOATPYII: MUKPOOBI, HMEIOIIHE
MOJIOTHI Y9aCTOK pocTa (puc. 4) ¥ MOATPYIIa SKCIIOHEHIINAb-
HO Pa3MHOKAIOUIMXCS MUKPOOPTaHU3MOB (puc. 5).

W3 yka3aHHBIX MHKPOOPTAaHM3MOB HHTEPECHBI CTpEI-
TOKOKKH — S. y-haemolyticus. OnHuM U3 mpencraBuTenei
9TOU TPyNIBI ABIsETCS S. mutans. DTOT MTaMM OTHOCHUT-
¢ K OpaJbHOU HOpMOQIIOpe, OQHAKO CUUTAeTCs Hauboiee
KapHUeCOTeHHbIM MUKpoopranuzmom. Kapuecoreuusiii no-
TEHOHAl S. mutans O4eBHUIHO OOYCIOBIEH MHOXECTBOM
(haxTOpoB BHpYIEHTHOCTH: 1) KUCIOTOOOpazoBaHUEM; 2)
YCTOHYMBOCTBIO K KUCIION cpene; 3) CoCOOHOCTHIO K CBSI-
3BIBAHUIO THAPOKCHAMATUTOB U PA3BUTHIO MEXKKIETOUYHOH
anre3uu; 4) cnocoOHOCTHIO K (HOPMUPOBAHHUIO B 3yOHOM
HaJleTe MyIbTHOAKTEPHATbHBIX CIPYHNIUPOBAHHBIX CTPYK-
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Typ; 5) yCTpaHEHHUEM IPYTUX IITAMMOB OaKTepud IyTem
BeIpaboTKu OakTepuonnHoB. Korna ykazanubie Gpaktopsr S.
mutans 1 GaKTOPbl APYTHX MUKPOOPraHU3MOB BBIPAKEHBI
(GeHoTHUNMYECKH U pabOoTalOT CIAXEHHO, OMOIJICHKa 3yO0-
HOTO HaJleTa MEePEeXOAUT B COCTOSHHE NPOTpPEecCHpYIOIie-
ro KapuecoreHHoro noreHunuaina [16,17]. IlpencraBurenu
ceMeicTBa TPaMOTPULATEIBHBIX adPOOHBIX THUILIOKOKKOB
Neisseria sBIsIOTCS BO30YIUTEISIMH TOHOPEH U MEHUHIH-
Ta. bonpmnHCTBO Heliccepuil HENPUXOTIUBLI, OJHAKO HE-
KOTOPbIE BUABI HETIOCPEJCTBEHHO MOCIIE IoceBa Mpuodpe-
TAKT CJIIOXKHBIC ITUIICBBIC HOTpeGHOCTI/I, H€06XO)11/IMI)IC JJIA
pocrta (mmo3qHee pacTyT Ha MPOCTHIX Cpeaax ONpeaesIeHHO-
ro COCTaBa); OTACJIBHBIC BHUAbBI NPOABIAKOT I'€MOJIUTHUYC-
ckyto aktuBHOCTh [18]. Bacillus — a’spoGHbIe ciopoobpa-
3yromnie 0akTepuu KOTOpble, KaK IpaBuiio, Oe30macHbl s
YeJIOBEKA, JKUBOTHBIX M PACTCHHIl, OHH 007a/1al0T BHICOKUM
YPOBHEM AHTATOHUCTHUYECKOW aKTUBHOCTH IO OTHOIICHHUIO K
BO30yaMTEIISIM 3a00JI€BaHNUIl, IOCKOIBKY CHHTE3UPYIOT aHTH-
6I/IOTI/IKI/I, TOKCHUHBI, JICTYYUC OPraHUYCCKHUE COCAMHECHUSA U
JIpyrue K30MeTa00IUThl Pa3InYHON XUMHUUECKON MPHUPOIbI
[19,20].

JlakTobanuiisl B mpolecce HOpMajibHOTO MeTabonu3ma
CIOCOOHBI 00Pa30BBIBATh MOJIOUHYIO KHUCIIOTY, IIEPEKUCH BO-
JI0poZia, MPOIYLHPOBATh JIM30LUM U BEIIECTBA C aHTHOHO-
TUYECKOM aKTUBHOCTBIO: PEYyTEPUH, IUIAHTAPULIUH, JTaKTOLU-
nuH, JakTonuH. [erepodepMeHTaTUBHBIC BUIbI JaKTOOAMILT
B Ka4€CTBC KOHCYHBIX ITPOAYKTOB MOTYT IIPOAYLHUPOBATH YK-
CYCHYIO KUCJIOTY M yIJIEKHCIBIH ra3. OHU HE CHHTE3UPYIOT
BUTAMUHBI U aMUHOKHCJIOTHI U ITO3TOMY HE BCTPCUAKOTCSA HU
B T0YBE, HU B Bojie. EcTecTBeHHAs cpea oOuTaHus STUX OaK-
Tepuil — pacTeHUs] U PacTUTEJbHbIE OCTAaTKH, BCTPEUAOTCS
TaK)Ke B KHUIICYHUKE, HA KOXKE M Ha CIU3UCTBHIX 000JOYKAX
4yeJoBeKa U XKHBOTHBIX. M3 pHc. 4 ABCTBYET, UTO yKa3aHHbIE
MHKPOOPTaHU3MbI HAXOISTCS B (pa3e 3aMeUICHUs pOCTa.
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Puc. 4. JJunamuxa Mukpobuomel ¢ noio2um yuacmkom pocma
npu ysenuuenuu unmencuenocmu kapueca, lg KOE/mn

Cpenu mpeacTaBuTeNed MHKPOOPraHM3MOB C JKCIOHCH-
[[HAJIbHBIM Y4aCTKOM poOCTa OTMeueHbl Enterobacteriaceae,
BKJIIOYAIOIKE OOJIBIIOE YHUCIIO MIPEeICTaBUTEICH HOPMAIBbHOM
MHKpPOQIIOPH YeI0BEYECKOTO OpraHu3Ma U, B TO K€ BpeMms,
3HAYUTEIBHOEC KOJIMYECTBO MATOrCHHBIX MUKPoOOB Candida,
KOTOPBIE SIBISIIOTCSI YacThI0 HOPMAaJIbHONH MHUKPOQIOPHI CIIH-
3MCTBIX 000JI0YEK U JIyUUCThIe IPUOKHU Actinomyces — pony-
[EHThl aHTHOMOTHKA CTPENTOMMILMHA, MOAABISIOIIEIO POCT
IPaMIIOJIOKHUTEIbHBIX, FPAMOTPHULIATEIBHBIX, KUCIOTO- U TIe-
HULWUIMHOYCTOHYNBEIX OakTepuit [21].

S. aureus ABASAOTCS HanbOoJIee MATOTCHHBIMH U3 CTapUIIO-
KOKKOB, 00pa3yIOT M BBIIENSIOT dK30TOKCHHBI: I€MaTOKCHH,
NEHKOIMINH, SHTEPOTOKCHH, HEKPOTOKCHH M ()ePMEHTBI: KOa-
rynasy, GpudpuHonusuH, ruanyponnnasy, JJHK-a3y [22]. Puc.
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5 WIUTIOCTPUPYET, YTO BBILICTIEPEUHCICHHBIE MUKPOOPTraHU3-
Mmbl B auanazone KITY ot 0 o 6 u Oosbliie MPOXOAAT ABE
CTaanu pa3BUTHS — a3y dKCIIOHEHIMAIBHOrO pocTa U (asy
3aMeJUICHUS] POCTA.
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Puc. 5. Jlunamuka mukpooOuomsl ¢ 3KCHOHEHYUALbHOU
¢aszoii pocma npu ysenuvenuu unmencusHocmu kapueca, lg
KOE/mn

OcHoBaresieM COBPEMEHHOW MaTeMaTH4eCKOH TeopuHu IIo-
MyJSIMA SIBJISIETCS UTANIbSIHCKUNA Maremaruk Buto Bonbreppa,
pa3paboTaBIINii MaTeMaTUYECKYyI0 TEOPHUI0 OHMOJIOTHYECKHX
COoO0IIeCTB, anmnaparoM KOTOPOU ciiyxkar audepeHnanbHbe
u uHTerpo-auddepenmanpabie ypasHenus — Vito Volterra.
Lecons sur la Theorie Mathematique de la Lutte pour la Vie.
Paris, 1931. B nocnenyiomue AeCSITHUICTHS HOMYJIALHOHHAS
JVMHaMHUKa pa3BUBaj1aCb, B OCHOBHOM, B PYyCJI€ BbICKa3aHHBIX B
9Tol KHure uaen. Cucremsl, npeiokeHHbie BoasreppoM, co-
CTOsT U3 ABYX W HECKOJIbBKUX BUIOB. B COOTBETCTBHH C I'HII0-
Te3amu BossTeppa B caMoM IpOCTOM cilydae B3aumozeiicTBue
JABYX BHUI0B MOXET 6bITb OIIMCAaHO ypaBHeHI/IS[MI/IZ

% = N, +b, NN, - N}

ﬁ =a, M, + by MV, _Cz}"rrf

3t (M

I¢ MapaMeTpel ¢, - KOHCTAHTbI COOCTBEHHOH CKOPOCTH
pOCTa BUJIOB, C; KOHCTAHTBI CAMOOTPAHHYCHHS YHCICHHOCTH
(BHYTPUBHUIOBOK KOHKYPEHUUH), N, — NPEACTABUTENN OIHOTO
BUJA, N, — NPEICTABUTENN JPYTOr0 BUJA, ! — BpEMs, b,-,- KOH-
CTaHTBI B3aUMOJCHUCTBHUS BUJIOB, (i, j=1, 2). 3HaKH 3TUX KOIP-
(ULMEHTOB OINPE/IeIISIOT TUIT B3auMozeiicTus [23].

Jl1st paccMOTpEHHUsT MEKXMUKPOOHBIX B3aUMOJCHCTBUNA MEXK-
Ny TPEICTaBUTEISIMH OPAJIbHOTO OHOTONAa MOXKHO aJarTHPO-
BaTh npejcrasienus Onyma B Buae tabnuusl 3 [24,25].

B mpoBeneHHOM HccIe0BaHUN HEU3BECTHBIE KOHCTAHTHI d U
¢ MBI IPUMeEM 3a 1, BpeMs BbIpa3uM yepe3 IMHAMUKY IoKa3aTe-
a5t unpekca KITY, Bbluncienus npoBeaeM COINIaCHO BBILICIIPU-
BEJICHHBIM (hOPMYJIaM, UCIIONB3Ys OH-JIAWH KalbKyIsiTop [26].

J1yis BBIUUCIICHUST MEKMHUKPOOHBIX B3aMMOICUCTBHUN Opalib-
HOro OMOTOMNa BO3bMEM HECKOJIBKO MPEICTaBUTENeH, IMEIOIINX
aHaJIOTMYHBIC ¥ HeaHAIOTHYHbIE (ha3bl pocTa. B mepBom ciyuae:
3eJICHAIMH CTPENTOKOKK S. viridans — N, (IpeacTaBUTENb HOP-
MOQJIOpBI, YMEHbIIAOIIN# cBoe 3HadeHHe ¢ poctoM KITY) u ko-
punebaxrepun Corinebacterium — N, (npecTaBUTEb HOPMOG-
JIOpbI, yMeHbLIatomui cBoe 3HaueHue ¢ poctom KITY). lanubie
pacuera B auanazone KIIY or 0 1o 6 onpenessitoT KOHCTaHTbI
B3aHMOJICHCTBHS BUIOB CIICAYIOIIIMHU: b,.=0,9799, bj=0,7027.
YucnoBble 3HAUCHUS] KOHCTAHT B3aUMOJCHCTBUS OOJIbIIE HYIIS,
CJISIOBATENIbHO, BHbI SIBISIIOTCS CUMOMOHTaMu. [Ipumem Juis
nanpHedmx Berauciiennit KITY>6, paBHbIM 6,6 — BBICOKasi MH-
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Tabnuya 3. Knaccugurayus 6uomuyeckux 63aumoommouleHul

Tun B3auMOOTHOIIEHH I Bug A Bun b MartemaTuuyeckoe BbIpaskeHue B3auMO/1eiicTBUS
CumOmo3 + + b,,b,>0
Kommencanmusm + 0 b,>0,b,=0
XHIHAYECTBO + - b,>0,b,<0
AMeHcanu3m 0 - b,=0,b,<0
Konkypenmus - - b,,b,<0
Heiitpanusm 0 0 b,,b,=0

TEHCHBHOCTh KapHO3HOTO Tporiecca. [Ipu 3TOM 3HAYeHHUH KOH-
CTaHTBI B3aMMOJICHCTBHA BUIOB OyayT ciemyronmu: b=0,9208,
bi=0,6973. UncaoBble 3HaYE€HMs] KOHCTAHT B3aMMOJIEHCTBUS 0OJIb-
111e HYJIS, CIICIOBATEIILHO, BUIIBI SIBISIFOTCS CHMOMOHTaMH.

[IpoBenem BbIUHCICHUST OTHOCHTETIBHO S. y-haemolyticus,
OJIHUM M3 TIPENCTaBUTENEH KOTOPOro sABIsAeTCsa S. mutans — N
(mpencTaBuTeh HOPMOGIOPHI C TIOJIOTUM YIACTKOM POCTa TIPH
yesenuuenuu KI1Y) n kopunebaxtepun Corinebacterium — N,
Jannbie pacuera B auanazoHe KIIY or 0 mo 6 ompenenstor
KOHCTaHTBl B3aWMOJCHCTBUS BUAOB CIICAYIOUIMMHU: bi=0,9126,
bj=0,7495. YucoBble 3HAUEHHWS KOHCTAHT B3aMMOJCHCTBUS
OOoJTbIIIe HYJIS, CIICIOBATEIBHO, BUJIBI SBJISIOTCSI CHMOMOHTAMH.

[Tpumem st nanpHeimx Beraucienuit nuanasod KITY or 6 no
6,6 (BBICOKasi MHTEHCHBHOCTh KapHO3HOTO Tpouecca). [Ipu stom
3HAYCHUHM KOHCTAHTHI B3aUMOJICHCTBUSI BHIOB OyIyT CIICIYFOIIH-
mu: b=1,0832, bj=0,6245. WX OTHOIIEHUSI OCTAIOTCS IPEKHUMHU.

[IpoBeneM BBIYKCICHUS OTHOCHTENIBHO TMPEICTaBHUTENCH
rpubkoBoil mMukpodopsl Actinomyces — N, (mpejcTaBuTennb
HOPMOQIIOPHI ¢ SKCIIOHEHIIMATBHBIM YYaCTKOM POCTa MPH yBE-
mngenun KITY) n xopunebakrepusmu Corinebacterium — N,
Jlannble pacuera B nuanaszone KIIY ot 0 1o 6 onpenenstor KoH-
CTaHTBI B3aUMOJICHCTBHS BUIIOB CIIEAyOIMMH: b, OH-J1aiiH Kajib-
KYJISITOp OMpeneiseT Kak Jr00e YnucIo, b_i OH-JTaliH KaJbKyJIs-
TOp He omnpeenser (ypaBHEHUE He UMeeT pelieHui). YucaoBbie
3HAUCHHS YKa3bIBAIOT HA HEBO3MOKHOCTh OTPEICICHHUS B 3TOM
cily4ae TUIa B3auMOJICHCTBUI.

[Tpumem st nanpHeimx Beraucienuit tuanasod KITY ot 6 no
6,6 (BBICOKAst MHTEHCHBHOCTB TIporiecca). [1pu 3ToM 3HauCHUH KOH-
CTaHThI B3aUMOJICHCTBUS BUJIOB OYIyT CICITYIOIIUMHU: bi=0,6019,
bi=1 ,0459. OtHOLIEHNS BUIOB SBJISIFOTCS CUMOMOHTHBIMHU.

V mpeacraButenell yenoBedecTBa B Bo3pacte 19-25 ser ¢
pa3HOi MHTCHCHUBHOCTBIO Kapueca MHACKC BOCIAJICHUS JCCHBI
paBeH Hym0. Takoe MOJ0KEHHE MOXKET OBITh CBA3aHO C MPOSIB-
JICHHEM B MOJIOJIOM BO3pacTe aHTaroHusMa /lro0ya.

Ha moctpoeHHBIX HaMu rpadrKax MPOCICKUBAKOTCS MEKMHU-
KPOOHBIC CBSI3M HCCIICIOBAHHBIX MHKPOOPTaHU3MOB. PasnmidHbie
(ha3bl X PocTa MOKHO OOBSICHHUTH C TIO3UIMI B3aMMOOTHOIICHU
MEX/Ty MCCIICIOBAHHBIMH TPEACTABUTEIISIMH TTOJIOCTH PTa.

OmnpeneneHre B3aUMOOTHOIIICHUI MEXTy HEKOTOPBIMH TIPe/i-
CTaBUTEIISIMHU U3 UCCIICIOBAHHOW MUKPOMIOPBI OPaIbHOTO OHO-
TOIa TIOKAa3aJ10, 4TO B OOJBITHHCTBE CITyYacB 3TO SIBISICTCS BO3-
MOYKHBIM.

OTpuIaTenbHBI PE3yNbTaT MPU PACCMOTPEHHUH TPEICTABHU-
TeJist TPUOKOBON MUKPOQIOPH U KOPUHEOAKTEPUIl MOXKHO 00b-
SICHUTh HETIOJTHOTOU JTAaHHBIX O HUX.

OmnpeneneHre B3aMMOOTHOIICHUH MEXKIY MPEACTABUTEIIIMH
HCCIIEIOBAHHON MHUKPOGIOPHI OpabHOrO OHOTOMA MPOBEACHO
MPU Pa3IMYHON HHTEHCUBHOCTH KapHO3HOTO MpoIiecca.

BoiBoabl. Paziuynbie THIBI B3aHMOOTHOIICHHH MEXIY HC-
CJICZIOBAHHBIMH TIPEICTABUTEIIIME OPaTbHOTO MUKPOOHOIICHO3a
B TUHAMHUKE HHTCHCUBHOCTH KapHO3HOTO MPOIECCca MOXKHO HC-
CJIeZI0BaTh MaTEMAaTHUCCKUMH METOIaMU. DTO 0OCTOSATEIBLCTBO

© GMN

MOKET MPOTHOCTHYECKH KAUeCTBEHHO BJIMATH Ha MPOBEICHUC
TUTHCHUYCCKUX U JICUCOHBIX MEPONPHSATHIA, HATIPABICHHBIX Ha
60pbOY C KApHO3HOU MATOIOTHEH.
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SUMMARY

INTERMICROBIAL INTERACTIONS OF THE ORAL
BIOTOPE

Dubinin S., Zaitsev A., Vatsenko A., Ulanovskaya-Tsyba N.,
Perederii N., Boichenko O.

Ukrainian Medical Dental Academy, Poltava, Ukraine

The article indicates that the oral cavity is one of the complex
and stable biotopes, very favorable for the growth and main-
tenance of the vital activity of microorganisms. However, the
biocenoses of all human biotopes are inextricably linked and
a change in one of them causes changes in the others. These
changes can also lead to negative consequences for the macroor-
ganism. It is known that such common human diseases as tooth
decay and inflammatory periodontal diseases are caused by rep-
resentatives of oral microbiocenosis. These pathologies have
their own characteristics and are the result of intermicrobial and
organismic relationships. The questions of intermicrobial rela-
tions were dealt with by the American ecologist Eugene Odum,
who classified biotic relationships by the nature of their influ-
ence on interacting species, as well as the Italian mathematician
Vito Volterra, considered the founder of the modern mathemati-
cal theory of populations.

Ukrainian Medical Stomatological Academy employees pay
great attention to the study of oral microbiocenosis in normal
conditions and in various pathologies. We carried out the calcu-
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lations of microflora studied in one of these researches accord-
ing to the V. Volterra formulas and using the modified classifica-
tion of Yu. Odum. They showed the possibility of determining
the type of relationship between associates of the oral biotope.
This position may be useful when planning hygienic and thera-
peutic procedures performed in the oral cavity.

Keywords: oral biotope, oral biocenosis, intermicrobial inter-
actions, dental caries.

PE3IOME

MEXMHUKPOBHBIE B3AMMOJENCTBUSI OPAJIBHO-
'O BUOTOIIA

Jyounun C.HU., 3aiiues A.B., Banenko A.B.,
VYnanosckas-Lpioa H.A., Ilepenepuii H.A., Boiiuenko O.H.

Vrpauncrkas meouyunckas cmomamonocuueckas axaoemusi,
Ilonmasa, Yrxpauna

B crarbe YKa3bIBA€TCA, YTO OAHUM U3 CJIOKHBIX U CTaOMIIb-
HBIX OMOTOIOB, BEChMa OJArONMPHUATHBIM UIs POCTA U MOAICP-
JKaHUS KU3BHEACATCIIbHOCTU MHUKPOOPIaHW3MOB, SBJIACTCA I10-
nocth pra. OgHako OMOIICHO3bI BCEX YEIOBEYECKUX OMOTOIOB
HEPa3pbIBHO CBSI3aHbI MKy COOOW M M3MEHEHHE B OJHOM U3
HUX BBI3bIBACT U3MEHCHUS B JPYTIUx. DTH U3MEHEHUS MOryT
IPUBOAWUTE B TOM YHUCJIIEC WU K HECTAaTUBHBIM INOCJICACTBUAM JIA
Makpoopranu3Ma. V3BeCTHO, YTO Takue paclpocTpaHEHHbIE
3a0oNeBaHMsl YeIOBEKa, KaK Kapuec 3y0OB M BOCHAIIUTEINb-
Hble 3a00JICBaHMS TTaPOJOHTA, BBI3BIBAIOTCS MPEACTABUTEISIMU
OpaJIbHOTO MUKPOOHOIIEHO3a. DTH MAaTOJIOT UM UMEIOT CBOU 0CO-
6CHHOCTI/I H SABJIAKOTCA CICACTBHUEM MG)KMI/IKpOGH]:lX u opra-
HHM3MEHHBIX B3aHMOOTHOIICHHH. Bonpocamn MeXMHKPOOHBIX
OTHOUIEHUH 3aHMMaJINCh aMepuKaHCKuil skosor KOmkun Onym,
KJIaCCU(PHUIIUPOBABIINN OHOTUYCSCKHIE B3aUMOOTHOIICHHSI TI0 Xa-
paKTepy UX BIUAHUSA Ha B3aPIMO)1€I>iCTByIOIJ.[Me BH/BbI, 4 TAKXC
UTANbSHCKUIA MaTeMaTuk Buto Bonbreppa, cunrarommiics oc-
HOBATeJIeM COBPEMEHHON MaTeMaTH4eCKOH TEOpUH MOMYIILUH.

CoTpyaHUKaMH YKpaHHCKOH MEIUIIMHCKOM cTOMarosioruye-
CKOM aKaJleMuH yZeiseTcs: O0bIIoe BHUMAHHE UCCIICI0BAHHIO
MHKPOOHMOIIEHO3a MOJIOCTH PTa B HOPME U NP PA3JIUYHBIX Ma-
Tonorusix. Hamu IMPOBEACHBI PACYCThI I/I3y‘leHHOﬁ B OHOM M3
TaKUX UCCIIEN0BaHNI MUKpOQIIOps! cortacHo Gopmyi B. Boib-
Teppa ¥ C HCIHOJIb30BAaHUEM MOAM(DHUIMPOBAHHON Kiaccudu-
kaiuu FO. Ongyma. OHu moka3ajiu BO3MOKHOCTB OIPEAEICHUs
THNA B3aMMOOTHOLICHUH MEXIy acCOlMaHTaMH OpajbHOIO
ounorona. JlaHHOE MOJIOKEHUE MOXKET OBITh TOJIC3HBIM IPHU CO-
CTaBJICHUU IJIaHA TUTUCHUYCCKUX U neqeGme npoueayp, npo-
BOJUMBIX B IIOJIOCTH pTa.
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FORMULATION OF BIODEGRADABLE POLYMERIC NANOPARTICLES
CONTAINING CYTOTOXIC SUBSTANCE OF PLANT ORIGIN

!Ebralidze L., 'Tsertsvadze A., *Sanaia E., 2Berashvili D., 'Bakuridze A.

Thilisi State Medical University, ' Department of Pharmaceutical Technology, *Department of Pharmacognosy and Botany:
SLEPL Ilia Vekua Sukhumi Institute of Physics and Technology, Georgia

Despite the continuous improvement of cancer fighting strate-
gies, cancer is one of the leading causes of death worldwide.
On the one hand, the increase of cancer worldwide is a major
obstacle to human development and well-being and on the other
hand it is damaging the economies of even the richest countries.
The rise of cancer worldwide is one of the major provoke for
modern scientists. Current cancer therapy strategies are based
on surgery, radiotherapy and chemotherapy [7]. The problems
associated with chemotherapy are one of the biggest challenges
for clinical medicine, which are: unwanted side effects, toxicity
and ability to develop tumour cell resistance against chemother-
apeutics. Chemotherapeutic drugs are toxic not only towards
cancer cells, but towards healthy cells as well [2]. Therefore,
development of present anti-cancer drugs is one of the actual
challenges for researchers. Particularly, in order to increase ef-
ficiency of anti-cancer drugs and reduce their unwanted side ef-
fects, scientists work on development of nano carrier based drug
delivery systems[7].

Among the variety of nanocarrier-based drug delivery sys-
tems biodegradable polymeric nanoparticles have gained grow-
ing interest due to their advantages [3,8]. The most important
characteristic of biodegradable polymers is their low immuno-
genicity, which means they do not initiate immune response,
thus protect nanoparticles from biological defense mechanisms.

The present paper is a study of nanoparticle formulation by
amino-acid-based biodegradable polymer (Polyester amide) [8].
Polyester amide composed of naturally occurring amino acids
shows advanced wound healing potential. Additionally, prefer-
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able tissue affinity of the polymer makes it more attractive drug
carrier with higher bioavailability. Furthermore, less is known
about feasibility of amino-acid-based Polyester amide to obtain
nanosized particles and encapsulation of drug. While optimizing
NPs fabrication process effect of organic solvents, surfactants
was studied in the experiments.

Material and methods. Surfactants: Tween 80 Sorbitan mo-
nooleate (MW 1310), polyvinylpyrrolidone wt (PVP), polyvinyl
alcohol (PVA, Mowiol 8-88, MW 67,000), Kolliphor P188 (Polox-
amer 188) were purchased from Sigma-Aldrich (St. Louis, MO,
USA). Organic solvents: DMSO, chloroform, 1,2-dichloroethane,
acetone were provided by Tbilisi State Medical University. Poly-
mer: polyester amide from Neopharmi LTD, Tbilisi, Goergia. Ac-
tive pharmaceutical ingredient: Total Alkaloid extract of Vinca Mi-
nor, from Neopharmi LTD, Tbilisi, Goergia.

Preparation of the NPs (General Procedure). The NPs were
prepared according to the emulsification-solvent evaporation
and emulsification-solvent diffusion method. All experiments
of NPs formulation were performed at room temperature. In a
typical procedure, a definite amount (varied) of PEA (polyester
amide) was dissolved in defined amount (varied) of an organic
solvent. The organic phase was added to a predetermined vol-
ume (varied) of the aqueous phase containing a predetermined
concentration (varied) of a surfactant (varied) and stirred on the
magnetic stirrer 1000 rpm for 30 min. PEA based particles were
fabricated by the modified emulsification method. According to
this method a total alkaloids extract of Vinca minor (10 mg) was
dissolved in 2.0 mL of the organic solvent (DMSO) along with a

137



polymer (PEA 100 mg). The organic phase was added dropwise
(10 drops/min) to 20.0 mL of water containing PVA (100 mg)
at the stirring rate 1000 rpm. Particles are washed twice with 20
ml distilled water. The influence of the different factors such as
organic solvents, surfactants, as well as a polymer concentration
in the organic phase, surfactant concentration in the aqueous
phase, the organic/water phase ratio on the NPs fabrication was
studied. Nanoparticle preparation process is illustrated bellow.

NPs Size and Zeta-Potential: The mean particle diameter
(MPD) of NPs were characterized by size and size distribu-
tion (Polydispersity Index, PDI), and zeta-potential (ZP), which
were measured by dynamic light scattering (DLS) using a Zeta-
sizer Nano ZS (Malvern Instruments, U.K.) at 25°C. The MPD
and PDI are presented as an average of three individual mea-
surements =+ standard deviation (SD).

Entrapment efficiency: The amount of entrapped active phar-
maceutical ingredient was calculated by dissolving the nanopar-
ticle sediment into DMSO (dimethyl sulfoxide) and Entrap-
ment efficiency was calculated according to the equation: EE%=
amount of alkaloid extract determined in sediment x100%/
applied amount of alkaloid extract. The absorbance was mea-
sured at 290nm.

Transmission electron microscopy (TEM): The morphology
of polyester amide nanoparticles were observed by TEM . Sam-
ples were prepared by applying a drop of the particle suspension
on the TEM carbon grid and left 2 minutes, then the excess of
liquid was removed by piece of filter paper. Then, TEM images
were conducted

Results and discussion. The influence of the different fac-
tors such as organic solvents, surfactants, as well as a polymer
concentration in the organic phase, surfactant concentration in
the aqueous phase, the organic/water phase ratio on the NPs
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properties was studied. The NPs were prepared according to the
general procedure described above.

Influence of Organic Solvents: The nature of organic sol-
vent is one of the critical parameters during fabrication of NPs.
Initially, influence of organic solvent was determined. Water-
miscible and water-immiscible organic solvents (DMSO, 1-2
dichloroethane, acetone, chloroform) were used to form the or-
ganic phase in the NPs compositions where active pharmaceuti-
cal ingredient and polyester amide (PEA) are dissolved [5,8].
Composition of the formulations are given in Table 1.

The aggregation of the NPs was assessed visually by the ap-
pearance of pieces (macro size) of the polymer [4]. One of the
first indications of successful formation of NPs is a milky-white
appearance of the mixture after mixing organic and aqueous
phases. Accordingly, initial screening was performed by vi-
sual characterization of the formulations which is shown in
the Table 2.

According to the data, the nature of the organic solvent
greatly influenced the formation process of NPs. More
briefly, full agglomeration of the NPs was observed in all the
formulations where water-immiscible organic solvents (chlo-
roform, 1,2 dichloroethane) were used regardless using binary
water-miscible organic solvent mixtures, as well as type and
amount of the surfactants, organic phase: aqueous ratio. It
is obvious that water-immiscible organic solvent negatively
influences the homogeneity of the formulations due to the
high surface tension between organic and aqueous phases [1].

Based on the obtained results water-miscible organic sol-
vent, mainly DMSO was found to be the promising organic
solvent, when homogenous nano-emulsion was formed with-
out visible agglomerates. Accordingly, DMSO was used as
an organic phase in the subsequent experiments.

Table 1. Composition of the formulations
Formulations
Components
F1 F2 F3 F4 F5 Fo F7 F8 F9 F10
% Alkaloids of Vinca minor(mg) 10 10 10 10 10 10 10 10 10 10
=
ﬁ; Polyester amide (mg) 100 100 100 100 100 100 100 100 100 100
§D DMSO (ml) - - - - 2 - - - 2 -
5 Chloroform (ml) 2 1 - - . . - 2 3 2
1,2 dichloroethane (ml) - - 1 2 - - - - - -
Acetone (ml) - 1 1 - - 5 5 - - -
PVA (mg) 20 20 20 20 20 20 - - 20 -
L
E PVP (mg) - - - - - - 20 20 - 20
Z Poloxamer 188 (mg) - - - - - - - 20 - -
(=]
1 Tween 80 - - - 10 10 - - - - -
=
Water (ml) 20 20 20 20 20 20 20 20 20 20
Table 2. Results of visual evaluation of the formulations
Formulations
Characteristics
F1 F2 F3 F4 F5 F6 F7 F8 F9 F10
Aggregation + + + + + + + + + +
Mllky hke Whlte COlOr sk sk sk skk * sk sk sk sk3k sk
++ milky-like white color i Wlthput aggregaﬁtlon
. .\ *Partial aggregation
+ yellowish- whitish color .
**Full aggregation
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Table 3. Results of visual evaluation of the formulations

o Formulations
z Components
i F5 F11 F12 F13 F14 F15 F16
E Alkaloids of Vinca minor(mg) 10 10 10 10 10 10 10
En Polyester amide (mg) 100 100 100 100 100 100 100
< DMSO (ml) 2 2 2 2 2 2 2
9 PVA (mg) 20 - - - - 10 -
£ PVP (mg) - 20 - - 20 10 100
E Poloxamer 188 (mg) - - 20 - - - -
% Tween 80 (mg) - - - 20 10 - -
< Water (ml) 20 20 20 20 20 20 20
. Aggregation * - Hok * * ok sk
5 Milky like white color ++ + + + ++ + +
E R +++ milky-like, white color - Without aggregation
= ++ yellowish- whitish color * Partial aggregation
© +slightly opalescent **Full aggregation

Table 4. Particle size and distribution of the NPs

Formulations Z-ave(nm) PDI

F5 568463 0.45+0.07
F11 879+142 0.52+0.1
F12 3176+3275 0.91+0.12
F13 2482+1128 0.88+0.23
F14 908+190 0.71£0.14
F15 782+152 0.84+0.1
F16 4182+209.3 1.00040.000

The Influence of a Surfactant Concentration: In the absence of
a surfactant, full aggregation of the NPs was observed. In order
to intensify emulsification via reduction surface tension between
organic and aqueous phases emulsifying agents were used. The se-
lection of a suitable surfactant was of considerable importance
in the production of NPs from polyester amide. Four surfactants:
Tween 80, PVA, PVP, and Poloxamerl88 were used in the ex-
periment [4,6]. Milky-white appearance of the system and pres-
ence of aggregation was assessed visually.

In the formulations (F11, F14, F15) where PVP was used
as a surfactant the nano-emulsion was white colored. The
particle size was relatively large with a wide size distribution.
PVA gave the best results in terms of the NPs size distribu-
tion. In the next step different concentration of PVA (0.1%;
0.5%; 1.0%; 2.0%) in the aqueous phase were used in order
to get monodisperse, smaller size particles (Table 5).

Particle size and size distribution of the NPs is given in

Table 6.

Table 5. Formulations with different concentration of PVA

Components Formulations
P F5 F17 F18 F19
Active ingredient (mg) 10 10 10 10
Poly ester amide (mg) 100 100 100 100
DMSO (ml) 2 2 2 2
Organic Phase
Water (ml) 20 20 20 20
Polyvinyl alcohol (mg) 20 100 200 400
Aqueous Phase 0.1% 0.5% 1.0% 2.0%
Table 6. Size distribution of formulations with different concentration of PVA
Influence of PVA (polyvinyl alcohol) % on NPs size and PDI
Composition Aggregation Milky like white color of the system | Z-ave(nm) PDI
polyvinyl alcohol 0.1 % * + 568+63 0.45+0.07
polyvinyl alcohol 0.5 % - +++ 171+ 2.0 0.07 £0.006
polyvinyl alcohol 1.0 % - +++ 169+1.65 0.1 +0.01
polyvinyl alcohol 2.0 % - +++ 284+1.4 0.16+0.02
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Increase concentration of the surfactant increases viscosity
of the system, therefore reduce the tension between aqueous
and organic phase, thus emulsification process is enhanced
and formation of aggregates is avoided [5]. Respectively,
the colour of the mixture becomes more milky white than
samples with less amount of surfactant, which also indicates
successful emulsification process. Increase concentration of
the surfactant was reflected in reduction of the average size
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of the NPs. The increase of concentration of the surfactant
(polyvinyl alcohol) from 0.1% to 0.5% decreases the aver-
age particle size from 568+64 to 17142 respectively. With
higher concentration of PVA the Z-average of the particles
increased again till 284 nm . The explanation of increase
the size is PVA layer on the surface of the particles which is
increased with higher concentration. Particle size distribution
from DLS measurements is given on Fig. 1.
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Fig. 1. Particle size distribution from DLS measurements
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1,500 » =16,003x+8E05 g hmax =290 nm ——0.05 mg/ml
2 ! ——0.025 mg/ml
1,000 0.0125 mg/ml
0,500 1 ——0.00625 mg/ml
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Fig. 2. Standard curve of active pharmaceutical ingredient
Table 7. EE% of formulations with different concentration of PVA
F10 F17 F18 F19
%EE (PVA 0.1%) (PVA 0.5%) (PVA 1.0%) (PVA 2.0%)
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Fig. 3. TEM images of the PEA NPs
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In order to study the influence of the surfactant concentration
(PVA) on EE% value and accordingly chose appropriate con-
centration of it, EE% of the formulations (F5, F17, F18, F19)
was determined. The amount of active pharmaceutical ingredi-
ent (alkaloid extract of Alkaloids of Vinca minor) was deter-
mined according to the standard curve.

According to the EE% results, in the formulation (F17) with
0.5% surfactant (PVA) %EE turned out to be higher.

One of the important characteristics of the NPs is the Zeta
potential. The value of Zeta potential gives an information about
the electric charges near the surface of the particles and helps
to predict the stability of emulsions or suspensions. Using PVA
for the particle preparation the Zeta potential is negative due to
the presence of surface hydroxyl groups from PVA on the par-
ticles. The Zeta potential value for the selected (F17) particles
is: - 13.2+£1.5 mV.

TEM imaging was performed to characterize the shape of the
NPs. As shown in Figure 3 the particles are spherical in shape.
The images show some aggregation as well.

Conclusions. In the study the influence of the type of or-
ganic solvent, organic phase to aqueous phase ratio, type and
concentration of surfactants on the particle size distribution and
entrapment efficiency was evaluated. Water-immiscible or-
ganic solvent negatively impacts on homogeneity of the for-
mulations. Full agglomeration of the NPs was observed in
all the formulations where water-immiscible organic solvents
were used as the organic phase regardless using binary water-
miscible organic solvent mixtures, as well as type and amount
of the surfactants, organic phase to aqueous ratio. Among water-
miscible organic solvents DMSO had a promising effect of par-
ticle size distribution. Based on the studies optimal composition
and preparation conditions of PEA NPs was determined. Increase

concentration of the surfactant (polyvinyl alcohol) from 0.1% to
0.5% decrease average particle size from 568463 to 169 +£1.66
respectively. EE% was obtained to be around 50%.

Acknowledgments: This work was supported by Shota
Rustaveli National Science Foundation of Georgia (SRNSFG)
[NFR 18-7943]. The authors are grateful to PD Dr. Hans Baum-
ler for his support and consultation.

REFERENCES

1. Chen X. et al. Significant suppression of non-small-cell lung
cancer by hydrophobic poly(ester amide) nanoparticles with
high docetaxel loading. Front. Pharmacol. 2018; 9(2): 1-11.

2. Crucho C.I. Synthesis of Polymeric Nanoparticles for Bio-
medical Delivery Applications 2015; 7.

3. Crucho C.I., Barros M.T. Polymeric nanoparticles: A study on
the preparation variables and characterization methods. Mater.
Sci. Eng. C.a2017; 80; 771-784.

4. He Z. et al. Scalable fabrication of size-controlled chitosan
nanoparticles for oral delivery of insulin. Biomaterials 2017;
130: 28-41.

5. Heinz H. et al.“Nanoparticle decoration with surfactants:
Molecular interactions, assembly, and applications. Surf. Sci.
Rep.2017; 72(1): 1-58.

6. Hossen S., Hossain M.K., Basher M.K., Mia M.H., Rahman
M.T., Uddin M.J. Smart nanocarrier-based drug delivery sys-
tems for cancer therapy and toxicity studies: A review. Journal
of Advanced Research 2018.

7. Rizvi S.A., Saleh A.M. Applications of nanoparticle systems
in drug delivery technology, Saudi Pharm. J.2078, 26(1): 64-70.
8. Wurm F.R., Weiss C.K. Nanoparticles from renewable poly-
mers. Front. Chem. 2014; 2:1-13.

SUMMARY

FORMULATION OF BIODEGRADABLE POLYMERIC NANOPARTICLES
CONTAINING CYTOTOXIC SUBSTANCE OF PLANT ORIGIN

'Ebralidze L., 'Tsertsvadze A., Sanaia E., 2Berashvili D., 'Bakuridze A.

Thilisi State Medical University, ' Department of Pharmaceutical Technology, *Department of Pharmacognosy and Botany;,
SLEPL Ilia Vekua Sukhumi Institute of Physics and Technology, Georgia

Formulation of novel drug delivery system is one of the ap-
proaches for improvement of pharmacological activity of drugs.
This implies encapsulation of the API into the biocompatible
polymeric material.

Objective of the research was formulation of biodegradable
amino acid based polyesteramide nanoparticles composing cy-
totoxic substance of plant origin.

Research materials and methods: biodegradable polyes-
teramide (PEA), alkaloids from Vinca Minor, surfactants (Tween
80, polyvinyl pirolidone, polyvinyl alcohol, Poloxamer 188).
NPs size (mean particle diameter) and size distribution (poly-
dispersity index, PDI), and zeta-potential (ZP) were measured
by dynamic light scattering (DLS) using a Zetasizer Nano ZS
(Malvern Instruments, U.K.) at 25°C, UV spectrophotometer
was used for %EE study.

Amino acid based PEA particles were fabricated by the modi-
fied emulsification method. Based on the studies optimal com-
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position and fabrication condition of PEA NPs was determined.
The conditions of the NPs fabrication were as follows: the
O/W ratio: 1:10; the solvent: DMSO; polymer concentration
in the organic phase: 50.0 mg/mL; surfactants (PVA) con-
centration in aqueous phase 0.5%,the stirring rate: 1000 rpm.
The influence of the various factors such as organic solvents,
surfactants, as well as a polymer concentration in the organic
phase,surfactant concentration in the aqueous phase,the or-
ganic/water phase ratio on the NPs fabrication was studied.
The NPs were characterized by size (mean particle diameter
& size distribution (polydispersity index, PDI), and zeta-po-
tential (ZP). Increase concentration of the surfactant (poly-
vinyl alcohol) from 0.1% to 0.5% decrease average particle
size from 568+63 to 169+1.66 respectively. EE% was obtained
to be around 50%.

Keywords: Nanoparticle, entrapment, polymer, biodegrad-
able, alkaloids.

141



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

PE3IOME

PABPABOTKA BUOPA3JIATAEMbBIX IIOJIMMEPHBIX HAHOYACTHIL,
COAEPKAIUX PACTUTEJIBHBIE HUTOTOKCUYECKHUE BEIIECTBA

"E6pamunze JI.3., 'Lepusaaze A.M., *Canana E.E., ’BepamBusn /I.T., 'Bakypumze A.Jx.

Tounucckuil 20cyoapcmeenblii MeOUuyUHCKULl yHusepcumen, 'kageopa papmayesmuueckoti mexnonoeuu,;
“kagpedpa papmaroenosuu u 6omanuxu; *Qusuko-mexnuyeckui uncmumym um. M. Bexya, Cyxymu, I py3us

Ienbro uccnenoBanus siBIIACh pa3padoTka OHOpasIaraeMbIx
MOJIMMEPHBIX HAaHOYACTHII, COJEPIKAIIUX PACTHTEIBHBIC IIUTO-
TOKCHYECKHUE BEIeCTBa.

CpenHuii AMaMeTp YacTHI, PacIpe/ielieHue 1Mo pa3Mepy (MH-
JIEKC TOJIMIUCIEPCHOCTH) M J[3€Ta-IOTeHIHAN N3MEpsuId MOo-
cpenctBoM Zetasizer Nano ZS (Malvern Instruments, UK) npu
25°C. VYnprpadnoneToBblii CHEKTPO(OTOMETpP WCHOJIB30BAH
JUISL MCCIIEJIOBAHMS MPOIEHTHOTO COAEPXKaHMs aKTUBHOTO Be-
IIeCTBA.

YacTuipl OMOCOBMECTUMOTO IIOJMACTEpaMuia Ha OCHOBE
AMHMHOKHUCIIOT H3TOTOBJICHBI MOAM(HIVPOBAHHBIM METOIOM

SMyJIbrupoBanusi. OnpenesicH ONTUMAIIBHBI COCTaB U yCIOBUS
M3TOTOBJICHHUS: COOTHOIIICHUE 0OBEMOB BOJHOM M OPTaHUYECKOM
¢a3 - 1:10; pacTBOpUTEND - AUMETHICYIB(GOKCHA, KOHIIEHTpa-
st IOJIMMeEpa B opranndeckoi ¢ase - 50,0 Mr/mir; KOHIIEHTpa-
111 TOBEPXHOCTHO-aKTHBHBIX BENIECTB B BogHOU (aze - 0,5%,
ckopocTh mepememuBanus - 1000 o6/mMuH. M3ydeHo BiusiHUE
pa3uYHBIX (PAKTOPOB HA HAHOUACTHUIII. YBEIUUCHHE KOHIICH-
TpalUK MOBEPXHOCTHO-AKTUBHOTO BENIeCTBA (TIOMMBHHUIOBBII
crupt) ¢ 0,1% no 0,5% ymeHbliaer cpenHuil pasmep 4acTull ¢
568+63 no 169+1,66 um, coorBercTBeHHO. VMHKancynupoBaHue
AKTHBHOTIO BellecTBa - 0Koiso 50%.
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DETERMINING THE RISK OF THROMBOSIS AMONG THE PATIENTS
WITH ESSENTIAL THROMBOCYTHEMIA

Ghirdaladze D., Vatsadze T., Kirtava T.

Institute of Hematology and Transfusiology, Tbilisi, Georgia

Essential thrombocytosis (ET) or primary thrombocythe-
mia (According to WHO classification of 2001) was known as
chronic megacariocytic leukemia, whose substrate is mature
megacaryocytes in the bone marrow and it belonged to chronic
myeloproliferative diseases.

Essential thrombocythemia was first described in 1934
by Emil Epshtein and Alfred Goedel, and in 1951, William
Dameshek has allocated it as an independent form of myelopro-
liferative disease-chronic megacoracic leukemia.

Essential thrombocythemia belongs to rare hematologic dis-
eases. According to the Foreign Author’s disease registry cli-
nicians diagnose approximately 6000 cases of essential throm-
bocythemia each year. Some researchers speculate that the
incidence rate may be several times higher. A study from Amer-
ica reported an incidence of 2.38 cases per 100,000 population
per year, in Russia-0.6-2.1 cases.

According to the data of the Institute of Hematology and
Transfusiology, in 2013-2017 years only 25 new cases were re-
ported of Essential thrombocythemia.

For a long time it is known that Essential thrombocythemia is
a clonal disease of the stem cell, but only 5 years revealedthat
the most important part of the pathogenesisin 50-57% of cases is
Janus kinase ( JAK-2) gene V617F mutation.

Deregulated Janus Kinase 2 (JaAK2) activation is central
to the pathogenesis of most myeloproliferative neoplasms,
including ET. A number of genetic mutations are contribu-
tory to JAK-STAT pathway activation. An acquired single
point mutation in JAK2 (valine to phenylalanine at position
617) (JAK2 V617F) leads to a constitutively active tyrosine
kinase, which in turn causes the cell proliferative activity
and inhibits apoptosis. During this time the bone marrow in-
creases production of megacaryocytes and large quantities of
platelets enter in the peripheral blood. The number of plate-
lets in the peripheral blood can reach from 600.0x10°/L to
4000.0-5000.0 x10%/L. In the bone marrow biopsy there is a
moderate and sharp hyperplasia of the megakaryocites with-
out fiber fibrosis.

The disease is mainly identified over 60 years of age and old-
er, however, 20% of patients are younger than 40 years of age.

Both sexes of older patients are equally ill, but younger women
are more likely to get sick than men. The ratio of female: male
is 2:1.

Disease can be detected with thrombotic complications or
bleeding (More rarely), while one third of patients are asymp-
tomaticat the time of diagnosis. (Thrombosis and bleeding
mechanisms have not yet been studied. The reason for thrombo-
sis may be the quantitative increase of platelets and their func-
tion, also the existence of high molecular multimers of the Von-
Willebrand factor in the blood. The cause of bleeding is likely to
be functional failure of platelets.)

A majority of patients may have symptoms of vasomotor
disorders, neurological symptoms-headache, erythromelalgia,
may develop fingers gangrene, transientischemia, paresthesis,
dizziness, dysarthria, syncope and others.20% of patients have
sweating, low grade fever and skin itching. 40-50% of patients
has splenomegaly,20% -hepatomegaly. It is interesting that the
disease can be expressed in the first trimester of pregnancy with
spontaneous abortions, placentalinfarction, by reducing the
weight of the fetus, fetal death. It should be noted that during
birth, bleeding rarely.M. Grilsshammer and co-authors analyzed
106 pregnancy outcomes: 57% of pregnancy and childbirth end-
ed with the birth of a healthy newborn, while43% of cases have
developed spontaneous abortion and premature delivery.

The aim of the study was to determine the risk of thrombosis
among patients with Essential thrombocythemia based on the
modern criteria of diagnosis and to reveal the treatment accord-
ingmethods of research in Georgia.

Material and methods. We analyzed clinical manifestations
of 25 cases of Essential thrombocythemia diagnosed in 2013-
2017 at the Institute of Hematology and Transfusiology.

Among 25 patients, female was 20 (80%), male- 5 (20%). Age
varies from 28 to 75 years. Patients had the following clinical
manifestations: The severity of the lower limbs, numbness, pain
(erythromelalgia) in 13 (52% ) of cases, headache in 7 (28%),
dizziness in 5(20%), splenomegaly in 6(24%), bleeding in
1(4%), several discontinued pregnancy in the first trimester in
1(4%), thrombotic complication had been diagnosed in 8 (32%)
of patients (Table 1).

Table 1. Clinical manifestations of the disease in patients with Essential thrombocythemia

O?:::iiis Clinical manifestations of the disease N %
The severity of the lower limbs, numbness, pain (erythromelalgia) 13 52
headache 7 28
Dizziness 5 20
25 splenomegaly 6 24
Bleeding 1 4
Several discontinued pregnancy in the first trimester 1 4
Thrombotic complications before diagnosis of the disease 8 32
© GMN 143
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Table 2. Laboratory indicators of patients with Essential thrombocythemia

Number of | HGB RBC WBC PLT Bone marrow cytology Bone marrow biopsy JAK-2
patients g/l | x10"%/L | x10°/L | x 10°/L
Bone and bone marrow struc-
Bone marrow is hyper cellu- ture is mainly stored. There
lar with neutrophilic profile. is a hyperplasia of myeloid
25 120- 37-50 10.2- 860.0- There are a large number of tissue, a sharp or moderate 3 cases
160 T 355 4300.0 megakaryocites and their hyperplasia of megakaryocite.
large clusters Sometimes weak fibrosis is
expresseds (4 patients)
Table 3.Significant signs of thrombosis risk
Criteria Score
Age> 60 years 1
Thrombotic complications in medical history 2
Existence ofJAK-2gene mutation 2
Risk factors from the cardiovascular system ( Diabetes mellitus,Hypertension, smoking) 1

In 8 (32%) patients with thrombosis in medical history, myo-
cardial infarction had 2 patient, ischemic stroke- 2 patient, deep
vein thrombosis-2 patient, thrombosis of spleen artery -1 pa-
tient, door vein thrombosis-1 patients.

Laboratory indicators for patients at the moment of diagnosis
were as follows: Hemoglobin level was 120-160g/L, Erythro-
cytes-3,7-5,2x10'%/L, Leukocytes-10,2-35,5x10°/L, Platelets
-860,0-4300,05x10°/L. Cytological study ofbone marrow re-
vealed hyper cellular bone marrowwith neutrophilic profile.
There are a large number of megakaryocites and their large clus-
ters. In bone marrow biopsy bone and bone marrow structure is
mainly stored. There is a hyperplasia of myeloid tissue, a sharp
or moderate hyperplasia of megakaryocite. Sometimes weak fi-
brosis is expresseds (4 patients) .

JAK-2genes can only be studied in 3 (12%) cases: in 2 (8%)
cases, gene mutations were 48% and 52%, while the gene muta-
tion with 1 (4%) patient was only 12%.But since the fibrosis in
bone marrow biopsydid not appear, the working diagnosis was
still an Essential thrombocythemia. These patients are tested on
the background of treatment of Hydroxycarbamide (Table 2).

Increasing the number of platelets, sometimes quite sharply, may
be the result of secondary reactive thrombocytosis. which may be
caused by infection, inflammation, deepiron deficiency, malignant
tumors, splenectomy, treatment with corticosteroids, etc.

Differential diagnosis should be performed with othermyelo-
proliferative neoplasms (Chronic myeloid leukemia, Primary
myelofibrosis, Polycythemia vera).

International Working Group on Diagnosis and Treatment of-
Essential thrombocythemia, including American College of He-
matologistsln 2007, provided diagnosticcriteria ofEssentialthro
mbocythemia,which was later recognized by the WHO:

1) The number of platelets in the peripheral blood is stable
over 450,0-600,0x10%/L.

2) Hyper cellularbone marrowwith large number of mega-
karyocites and their large clusters.

3) With the background of the stored bone and bone marrow
structures it is observeda sharp or moderate hyperplasia of the
megakaryocite branch without fibrosis.According to the stan-
dard consensus of Europeanpathomorphologists ,myelofibosis
should not exceed MF-1in case of Essential thrombocythemia(In
the case of myelofibrosis the Primary myelofibrosis should be
excluded).
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4)Existence ofJAK-2gene mutation, or other genetic disor-
ders. (The absence ofJAK-2gene mutation does not exclude di-
agnosis of Essential thrombocythemia).

In case of secondary, or reactive thrombocytosis are observed:
1) ESR is increased, 2) C-reactive protein is increased, 3) Fi-
brinogen concentration is increased, 4) Procoagulant activity
ofVIIIfactor isincreased.

Results and their discussion.Based on international multi-
center studies by WHO experts group, the risk of thrombosis
development was predictable ( WHO-ET-IPSET-thrombosis).

Based on our dat, we have identified thrombotic risk groups
as well as the criteria that contributed to the increased risk:
these are more likely to have thrombotic complications in medi-
cal history, existence ofJAK-2gene mutation, lesser than age
>60years, risk factors from the cardiovascular system (Diabetes
mellitus,Hypertension, smoking), Table 3.

From the patients who were studied, 10(40%) were in the high
risk group of thrombosis, 3 (12%) in the average risk group and
12(48%) in thelow risk group.

Low risk group 0-1 score; Intermediate risk group-2 score;
High risk group-3 and more scores.

The goal of treatment of Essential thrombocythemia is to stop
the progression of the disease and cure the symptoms of the dis-
ease.The methods of treatment for improving the quality of life
of patients are multi-component and are divided into the follow-
ing groups:

1) Prophylaxis of thrombotic complications (Treatment with
low doses of aspirin-40-375 mg. per day);

2) Cytoreductionalchemothrapy :Hydroxycarbamide, Cytara-
bine, Purinetol,Anagrelide, Alpha interferon (Alfa Interferon is
the first line treatment for patients under the age of 40);

3) Targeted therapy- JAK-2kinase activity inhibitors (Ruxo-
litinib, Jakavi);

4) Treatment of complications (Distribution of patients ac-
cording to treatment methods, own data):

According to our data, 84% of the studied patients were treat-
ed with hydroxycarbamide, 4% withanagrelide andonly 8% with
alpha interferon.

Treatment of secondary thrombocytosisis a treatment ofmajor
disease.Small doses of aspirin can be used (75mg. per day).

Prognosis: The multi-centricretrospective analysis has shown
that the transformation of the Essential thrombocythemia in
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Acute myeloid leukemia was0.5 -5%, and in the Myelodysplas-
ticsyndrome -1%.

The average duration of life expectancy of 64-80% of people
with Essential thrombocythemia is 10 years. The cause of death
is mainly thrombotic complications. The prognosis in young
women is significantly better.
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SUMMARY

DETERMINING THE RISK OF THROMBOSIS AMONG
THE PATIENTS WITH ESSENTIAL THROMBOCYTHEMIA

Ghirdaladze D., Vatsadze T., Kirtava T.
Institute of Hematology and Transfusiology, Tbilisi, Georgia

The aim of the studywas to determine the risk of thrombosis
among patients with Essential thrombocythemia based on the
modern criteria of diagnosis and to reveal the treatment accord-
ingmethods of research in Georgia.

We analyzed clinical manifestations of 25 cases of Essential
thrombocythemia diagnosed in 2013-2017 y. at the Institute

© GMN

of Hematology and Transfusiology. Among 25 patients, female
was 20 (80%), male - 5 (20%). Age varies from 28 to 75 years.
Patients had the following clinical manifestations: The severity of
the lower limbs, numbness, pain (erythromelalgia) in 13 (52%) of
cases, headache in 7 (28%), dizziness in 5 (20%), splenomegaly in
6 (24%), bleeding in 1 (4%), several discontinued pregnancy in the
first trimester in 1 (4%), thrombotic complication had been diag-
nosed in 8 (32%) of patients.

In 8 (32%) patients with thrombosis in medical history, myo-
cardial infarction had 2 patient, ischemic stroke - 2 patient, deep
vein thrombosis - 2 patient, thrombosis of spleen artery - 1 pa-
tient, door vein thrombosis -1 patients.

Laboratory indicators for patients at the moment of diagnosis
were as follows: Hemoglobin level was 120-160g/L, Erythro-
cytes-3,7-5,2x10%/L, Leukocytes-10,2-35,5x10°/L, Platelets -
860,0-4300,05x10°/L. Cytological study ofbone marrow revealed
hyper cellular bone marrowwith neutrophilic profile. There are a
large number of megakaryocites and their large clusters. In bone
marrow biopsy bone and bone marrow structure is mainly stored.
There is a hyperplasia of myeloid tissue, a sharp or moderate hy-
perplasia of megakaryocite. Sometimes weak fibrosis is expresseds
(4 patients).

JAK-2 genes can only be studied in 3 (12%) cases: in 2 (8%)
cases, gene mutations were 48% and 52%, while the gene muta-
tion with 1 (4%) patient was only 12%.

Based on international multi-center studies by WHO experts
group, the risk of thrombosis development was predictable
(WHO-ET-IPSET-thrombosis).

Based on our data, we have identified thrombotic risk groups
as well as the criteria that contributed to the increased risk:
these are more likely to have thrombotic complications in medi-
cal history, existence ofJAK-2gene mutation, lesser than age
>60years, risk factors from the cardiovascular system (Diabetes
mellitus,Hypertension, smoking).

From the patients who were studied, 10 (40%) were in the
high risk group of thrombosis, 3 (12%) in the average risk group
and 12 (48%) in thelow risk group.

The goal of treatment of Essential thrombocythemia is to stop
the progression of the disease and cure the symptoms of the dis-
ease.The methods of treatment for improving the quality of life
of patients are multi-component and are divided into the fol-
lowing groups: 1) Prophylaxis of thrombotic complications; 2)
cytoreductionalchemothrapy; 3) targeted therapy- JAK-2kinase
activity inhibitors; 4) treatment of complications.

Keywords: essential thrombocythemia, thrombocytosis,
JAK-2gene mutation.

PE3IOME

BBISIBJIEHUE PUCKA TPOMBO3A Y IAIIMEHTOB C
3CCEHLHUAJBHON TPOMBOLIUTEMUEN

I'mppananze .M., Banaaze T.M., KuprasaT.I..
Hnemumym eemamonozuu u mpancgysuonoeuu Tounucu, I pysus

Lenbro vccnenoBanus sIBUIOCH OINPECICHUE pUcKa TpomOo3a
y IALMEHTOB ¢ 3CCEHLHNAIBHON TPOMOOLMTEMHUEH ¢ UCIIONB30Ba-
HHUEM COBPEMEHHBIX KPUTEPUEB AUATHOCTHUKY U pa3paboTKa aro-
puTMma JICHCHUA.

[poananu3upoBanbl 25 ciaydaeB ICCEHLIHAIBHONW TPOMOO-
IUTeMHUH, auarHoctupoBanHbix B 2013-2017 rr. B UHcTuTyTE
remMatojioruu u Tpancdysuonorun. Cpean 25 nanueHToB KeH-
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e 06010 20 (80%), Myxuns — 5 (20%). Bospact GonbHBIX Ba-
peupoBan B ipezenax ot 28 1o 75 ner. Y NaiueHTOB BbISBICHbI
ClIeIYIOINE KIMHUYECKUE TIPOSIBJICHUS: TSHKECTh B HIDKHUX KO-
HEYHOCTSX, UX OHeMeHHe, 00i1b (3putpomenanrus) y 13 (52%)
HaLKEHTOB, TON0BHAast 60Jib - y 7 (28%), ronoBokpyxeHue - y 5
(20%) manueHToB, crieHoMeranus - y 6 (24%), kpoBoTeueHue
-y 1 (4%), npepBanHasi 6epeMEHHOCTb B IIEPBOM TPUMECTPE -
y 1 (4%), TpoMOOTHYECKHE OCIOKHEHHSI TUATHOCTHPOBAHBI Y
8 (32%) manueHTOB, U3 HUX B 2 cilIydasxX B aHaMHE3€ IOKa3aH
MH(APKT MUOKap/a, y 2 MAlUEHTOB - HIIEMUYECKUH UHCYIBT, Y
2 - TpoM003 ITyOOKHX BEH, Y OJJHOTO MALMEeHTa - TPOMO03 celie-
3€HOYHOM apTepHHu, Y OIHOTO - TPOMOO03 IBEpPHOM BEHBI.

JlaboparopHbie okazaresnu Jyisl TalMeHTOB Ha MOMEHT MOCTAHOBKU
JIMarHo3a ObLIX CIICYIOLIMMU: yPOBEHb FeMOrIo0 Ha cocTasisit 120-
160 /11, spurporuTos - 3,7-5,2x10'%/n, neiikorros - 10,2-35,5x10%/11,
TpoMGo1ToB - 860, 0-4300,0x10%/1. LIuTONOrMYECKOE MCCIIEI0BAHIE
KOCTHOI'O MO3Ia BBISIBWIIO TUIIEPKIIETOUHBII KOCTHBII MO3T' C HEUTpO-
¢unbHBM ripodriem. OGHapy KEHbI OONIBIIIOE KOIMYECTBO METraKapH-
OLUTOB M MX KPYTTHBIE CKOIUICHHSI. YCTAHOBJICHA THIICPILIA3Us MUETIO-
W/IHOM TKaHH, OCTpasi WM yMEPEHHAs! THIIPIUIa3usl MErakapHOLIUTa.
Boipaskennbli criadbiii propo3 ormedaercs B 4 cinyyasix. [ensr JAK-2
mydamch B 3 (12%) ciyyasx: B 2 (8%) citydasx IeHHbIE MyTalliH
coctaBuwim 48% u 52%, cooTBeTCTBEHHO, y 1 (4%) narmenTta reHHas
MyTarus coctapiia 12%.

Ornupasich Ha MEXTyHapOIHbIE MHOTOLICHTPOBBIE HCCIICIOBAHH-
sIX Tpymisl 3kcnieproB BO3, puck pa3zButust Tpomb03a ObUT TIpes-
ckazyeMblM (WHO-ET-IPSET-tpom603). Ha ocHOBaHMu moityueH-
HBIX HAMU JaHHBIX, OIPEACIICHBI I'PYIIIIbI TpOMGOTI/I'-leCKOFO puCKa
U KPUTEPUH, CIIOCOOCTBYIOIINE YBEIUUCHHIO 9TUX PUCKOB: TPOM-
GoTHUecKUe OCIOKHEHMsI, HannuKe MyTtaruu rena JAK-2,8o3pacr
<60 niet, puck (GaKTopbl CepAEUHO-COCYIMCTON CHCTEMBI (caxap-
HBII UaleT, THIICPTOHKS, KypeHue). M3 00cie10BaHHbIX MaIeHTOB
10 (40%) pacripenenieHsl B IPYIITy BBICOKOTO pHCKa TpomOo3a, 3
(12%) - B rpymty cpemsero pucka u 12 (48%) - B rpymity HU3KOTO
pucka. TakThKa JIeeHHs] SCCEHIMAIBHOI TPOMOOLIMTEMUH COCTOMT
B OCTaHOBKE IPOTPECCHPOBAHUST 3200JICBAHHS U U3JICUCHUN CUMITTO-
MOB 3a00r1eBaHs. MeToIbl JIeUeHusT JUTsT YITy IlIeHHs KaueCTBA )KU3HH
TALMEHTOB SIBIITIOTCS] MHOTOKOMITOHEHTHBIMH U JICTISITCS Ha CIIE/Ty O~
1e rpymnmbl: 1) mpodIakTHKa TPOMOOTHUYECKUX OCIIOKHCHHUM, 2)
LIUTOPEIYKTUBHAS XUMHUOTEpAIIKs, 3) TapreTHast Teparust - MTHruOUTo-
Ppbl aKTHBHOCTH KuHa3bl JAK-2, 4) nedeHue OCI0KHEHHIH.
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THE STUDY OF THE EXPRESSION OF CDH1, K167, P53
AND HER2 IN DIFFUSE GASTRIC CARCINOMA

Muzashvili T., Tutisani A., Chabradze G., Beridze N., Museridze N.

Tbilisi Medical Academy after P. Shotadze, Georgia

Gastric cancer represents the fifth most common malignan-
cy and third most common cause of cancer deaths worldwide
[10]. According to Lauren classification malignant gastric tu-
mors are divided into two sub-groups: intestinal and diffuse
[7]. The later represents one of the most aggressive type of
tumor, which also includes hereditary gastric carcinoma (au-
tosomal dominant syndrome). Hereditary gastric carcinoma
is caused by the mutation in CDH1 gene [6]. Macroscopi-
cally the lesion is represented with intraepithelial carcinoma,
without the involvement of superficial mucosa. Therefore, it
is difficult to detect the lesion by endoscopic investigation at
earlier stage. Hence, in case of the detection of CDHI muta-
tion complete gastrectomy is advised [12].The study of 45
gastric biopsy specimens indicated the presence of CDHI
mutations in 28.3% of cases. Whilst in gastrectomy speci-
mens this number increased up to 87.9%. These cases were
mainly represented with intraepithelial carcinoma, even in
cases with macroscopically intact superficial mucosa [9].
Several different studies indicated that in cases of CDHI
germline mutation, in situ diffuse gastric carcinoma was seen
in 100% of cases after gastrectomy. Such lesion microscopi-
cally is usually detected in only on vision field, therefore it is
recommended that in the presence of CDH1 mutation tissue
material should be completely processed [11]. The studies
froma 2018-2019 years indicate that gastrectomy represents
the only method for the treatment and the preventionof ma-
lignant transformation [2,14]. There are several risk-groups:
(1) first and second degree relatives of individuals diagnosed
with gastric diffuse carcinoma at the age of younger than 40
years; (2) patients with breast lobular carcinoma diagnosed
at the age younger than 50 years and their first and second
degree relatives; (3) first degree relatives of thepatients di-
agnosed with gastric diffuse carcinoma at the age of 18-30.
It has been shown that the mutations of CDHI1 is frequent in
mentioned risk-groups. In case of the presence of the muta-
tion, gastrectomy, followed by histopathological and immu-
nohistochemical method remains as a gold standard [4]. Until
now there is no information about the potential correlation
between CDH1 mutation and the presence of HER2 expres-
sion, proliferation activity and oncoprotein p53 expression.
Therefore, the aim of our study was to investigate the as-
sociation between the presence of CDH1 mutation and its as-
sociation with the expression of HER2, proliferation activity
and oncoprotein p53 expression in diffuse gastric carcinoma.

Material and methods. Study included altogether 50 for-
malin-fixed and paraffin-embedded tissue material from the di-
agnostic, research and teaching centre of Tbilisi State Medical

University. From 50 samples, 10 cases were control group of
normal gastric tissue, 20 cases were diffuse gastric carcinoma
and 20 cases were enteric type gastric carcinoma.

4u FFPE tissue sections were deparaffinized in xylene, rehy-
drated by using serial dilutions of ethanol (96%, 80%, 70%) and
heat mediated antigen retrieval has been performed. Ready to
use antibodies against the following antigens were used: CDH1
(MCH-38, Invitrogen), Ki67 (EP5, Bio SB), p53 (DO-7, Leica)
and Her2 (EP3, Bio SB). Staining and visualisation has been
performed using Bond polymer refine detection system. The
number of positive cells were counted in 10HPF. Proliferation
index was defined based on the ratio of Ki67 positive tumor
cells to total number of tumor cells at 10HPF. Proliferation in-
dex >30% was considered as high and proliferation index <30%
was considered as low. Her2 evaluation was based on Hofmann
4-tier scoring system, as following: membranous positivity is
not detected — negative (0); weak membranous positivity in
about 10% of cells — negative (1+); moderate membranous posi-
tivity in >10% of cells — borderline positivity (2+) and sharp
membranous positivity in >10% of cells — positivity (3+).

Correlations were assessed using Pearson correlation and X2
test. Comparisons between groups were assessed using Kruskal-
wallis test. P value <0.05 was considered as significant in all
tests. All statistical analysis has been performed using SPSS
V.19.0 software.

Results and discussion. The results of the study showed that
in all 10/10 (100%) cases of normal stomach CDH1 was posi-
tive, as well as in all 20/20 (100%) cases of enteric gastric car-
cinoma. In diffuse gastric carcinoma 12/20 (60%) cases were
CDHI1 positive, whilst 8/20 (40%) cases were CDH1 negative.
The analysis of Ki67 labelling index indicated that in all 10/10
(100%) cases of normal stomach proliferation index was low,
in enteric type gastric carcinoma 12/20 (60%) cases were char-
acterised with high proliferation index, whilst 8/20 (40%) cases
were characterised with low proliferation index. In diffuse gas-
tric carcinoma 15/20 (75%) cases were characterised with high
proliferation index and 5/20 (25%) cases were characterised with
low proliferation index. The analysis of p53 expression showed
that p53 was negative in all 10/10 (100%)cases of normal stom-
ach. In enteric carcinoma 9/20 (45%) cases were p53 positive
and 11/20 (55%) cases were p53 negative. In diffuse carcinoma
of the stomach 10/20 (50%) cases were p53 positive and 10/20
(50%) cases were p53 negative. Her2 was negative in all 10/10
(50%) cases of normal stomach. Her2 positivity was detected in
2/20 (10%) cases of enteric carcinoma and in 3/20 (15%) cases
of diffuse gastric carcinoma. Whilst Her2 was negative in 18/20
(90%) enteric carcinoma and 17/20 (85%) diffuse carcinoma.

Table 1. Distribution of CDHI, Ki67, p53 and Her?2 in groups

CDH1

Normal stomach 10

Enteric carcinoma 20 12

Diffuse carcinoma 12 8 15
© GMN

Kie7 P53
Positive MNegative High (>30) Low ($30) Positive Negative

HER2
Positive Negative

10 B0 10 [0 10
9 11 2 18
5 10 10 3 17
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Table 2. Distribution ofKi67, p53 and Her2 in CDH1 positive and negative groups in cases with diffuse gastric carcinoma

Diffuse carcinoma

Kie7

P53 HER2

High (>30) Low (£30) Positive MNegative Positive MNegative TotalN

CDH1 positive 7

5
CDH1 negative 3 -

25

Positive  MNegative = High(»20) Low(<30) Positve  Negative  Positve  Negative

w

CDH1 Kie7 P53 HER2

m Normal stomach ~ m Enteric carcinoma  m Diffuse carcinoma

Fig. 1. Distribution of CDHI, Ki67, p53 and Her2 in groups.
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Fig. 2. Distribution ofKi67, p53 and Her2 in CDHI positive
and negative groups in cases with diffuse gastric carcinoma

Pic. 1. A. CDHI positivity in normal gastric mucosa; B. CDHI positivity in diffuse gastric carcinoma;
C. CHDI loss in diffuse gastric carcinoma; D. Low Ki67 labelling index in diffuse gastric carcinoma;
E. High Ki67 labelling index in diffuse gastric carcinoma; F. p53 positivity in diffuse gastric carcinoma;
G. Her?2 1+ negative in diffuse gastric carcinoma; H. Her2 2+ borderline positivity in diffuse gastric carcinoma;
1. Her?2 3+ positive in diffuse gastric carcinoma, IHC, x400

The distribution of Ki67, p53 and Her2 in CDHI positive
and negative groups were following: from 12 CDHI positive
cases high Ki67 index was detected in 7/12 (58.3%) and low
Ki67 index was detected in 5/12 (41.7%) cases; from 8 CDHI
negative cases, in all 8/8 (100%) cases Ki67 labelling index was
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high; from 12 CDHI positive cases positive p53 was detected in
6/12 (50%) and negative p53 was detected in 6/12 (50%) cases;
from 8 CDHI negative cases, positive p53 was detected in 7/8
(87.5%) cases and negative p53 was detected in 1/8 (12.5%)
cases; from 12 CDHI positive cases positive Her2 was detected
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in 0/12 (0%) and negative Her2 was detected in 12/12 (100%)
cases; from 8 CDHI negative cases, positive Her2 was detect-
ed in 3/8 (37.5%) cases and negative p53 was detected in 5/8
(62.5%) cases.

The analysis of our study results indicates that CDH1 muta-
tions are not detected in normal gastric tissue and in enteric type
carcinoma, which is reflected with CDHI positivity. In diffuse
gastric carcinoma mutations of CDH1 is detected in 40% of cases,
which is reflected as CHD1 protein negativity by immunohisto-
chemistry. High Ki67 labelling index was detected in 60% enteric
type adenocarcinoma, whilst high Ki67 labelling index was detect-
ed in 75% of diffuse gastric carcinoma. P53 positivity/mutation was
detected in 45% of the cases of enteric type adenocarcinoma, whilst
it was detected in 50% of diffuse type gastric carcinoma. Her2 was
positive in 10% of enteric type gastric carcinoma and it was positive
in 15% of diffuse type gastric carcinoma.

Comparative analysis of Ki67, pS3 and Her2 expression in
CDHI positive and CDHI1 negative groups indicated that all
diffuse gastric carcinoma cases with CDH1 mutation are char-
acterised with high proliferation index. Whilst in cases without
CDH1 mutations, high Ki67 index is detected in 58.3% and low
Ki67 index is detected in 41.7% cases. With regards to p53 mu-
tations, 87.5% of cases with CDH1 mutations were p53 muta-
tion positive, whilst only 12.5% of cases were p53 mutation neg-
ative. The analysis of Her2 expression indicated that all Her2
positive cases in diffuse gastric carcinoma are detected in CDH1
mutation positive cases.

CDHI1 gene is the coding gene for E-cadherin, which is locat-
ed in chromosome 16g22.1 and consists of 16 exons [6]. E-cad-
herin is the member of the cadherin family [13]. Cadherins are
group of glycoproteins which mediate cell-cell adhesion. The
reduction or complete loss E-cadherin is detected in many types
of solid tumors and it is associated with increased invasiveness
and correlates with higher grade, advanced stage and worse sur-
vival outcomes [13]E-cadherin exerts its tumour suppressing
role mainly by sequestering B-catenin from its binding to LEF
(Lymphoid enhancer factor. Mutations in CDH1 gene in familial
gastric cancer has been described across the whole gene, which
includes 16 exons [5]. Mutations include small insertions and
deletions, nonsense mutations, splice site mutations and large
exon deletions and missense mutations [3]. Mice experiments
show that the loss of CDH1 expression only is not enough for
the development of gastric carcinoma and other tumor suppres-
sors such as p53 also play a role [8]. Indeed, in our study we
have found that the absolute majority of diffuse gastric cancer
cases with CDHI loss are characterised with pS3 mutation.
Some studies also indicate the functional relationship between
Her2 and E-cadherin. Caggiari et al., reported that CDH1 poly-
morphisms are frequently associated with Her2 positive gastric
cancer [1]. In our study we have also found that all Her2 posi-
tive cases in diffuse gastric carcinoma were in CDH1 mutation
positive group. To the best of our knowledge we are first wo
studied the proliferation index inCDHI1 positive and negative
diffuse gastric carcinomas. We have found that all Ki67 labelling
index is significantly higher in CDH1 negative group compared
to CDHI positive group. Which means that cases with CDH1
mutation are characterised with more aggressive behaviour.

Conclusions. CDH1 mutations, reflected with CDH1 protein
loss by immunohistochemistry are detected in 40% of diffuse
gastric carcinomas, whilst it is not detected in enteric type gas-
tric carcinomas. Diffuse gastric carcinomas with CDH1 muta-
tions are characterised with more aggressive phenotype, par-
ticularly with the presence of higher Ki67 labelling index, p53

© GMN

mutations and the presence of Her2 positivity. In cases of histo-
logical diagnosis of diffuse gastric carcinoma CDHI testing is
recommended.
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SUMMARY

THE STUDY OF THE EXPRESSION OF CDH1, K167, P53
AND HER?2 IN DIFFUSE GASTRIC CARCINOMA

Muzashvili T., Tutisani A., Chabradze G., Beridze N.,
Museridze N.

Thilisi Medical Academy after P. Shotadze, Georgia

Gastric cancer represents the fifth most common malignan-
cy and third most common cause of cancer deaths worldwide.
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There are two major types of gastric carcinoma: enteric type and
diffuse type. Diffuse type gastric cancer is frequently associated
with the mutations in E-cadherin coding gene CDHI. In cases
of CDH1 mutations complete gastrectomy is indicated. CDH1
mutations are reflected with CDH1 protein loss by immuno-
histochemistry. The relationship between CDH1 mutations and
other markers of tumour aggressiveness, such as tumour pro-
liferation index and the presence of p53 mutations and Her2
amplification is not well studied. Therefore, the aim of our
study was to analyse the correlation between CDH1 loss and
the expression of Ki67 proliferation marker, mutant oncopro-
tein p53 and Her2. Standard immunohistochemistry was used
to detect the following antigens: CDH1 (MCH-38, Invitro-
gen), Ki67 (EPS5, Bio SB), p53 (DO-7, Leica) and Her2 (EP3,
Bio SB). The study results showed that CDHI1 mutations,
reflected with CDH1 protein loss by immunohistochemistry
are detected in 40% of diffuse gastric carcinomas, whilst it is
not detected in enteric type gastric carcinomas. Diffuse gas-
tric carcinomas with CDH1 mutations are characterised with
more aggressive phenotype, particularly with the presence of
higher Ki67 labelling index, p53 mutations and the presence
of Her2 positivity. In cases of histological diagnosis of dif-
fuse gastric carcinoma CDHI1 testing is recommended.

Keywords: diffuse gastric carcinoma, tumour proliferation
index, tumor-associated antigens, CDH1 mutation, HER2 ex-
pression, oncoprotein p53.

PE3IOME

OCOBEHHOCTH KO3KCIIPECCHUHU CDH1, KI67, P53
N HER2 B KAPIHUHOME XKEJYIKA JU®DY3HOI'O
THUIIA

My3zamBuin T.3., Tyrucanu A.A., Ha6panze I'.I.,
Bepunsze H.A., Mycepunse H.I.

Tounucckas meouyunckas axademus um. I1. [llomaosze, I pysus

Kapuunoma xeayaka msrtas 1O 4acTOTE 3JI0KaUECTBEHHAs
OONIe3Hb M TpPEThbsl CPeld NPHIMH CMEPTHOCTH B MHPOBOM
Macmrabe. Pasnnyaror 2 0CHOBHBIX THIIA KapIIMHOM JKEITy/IKa:
KapIIMHOMAa PHTEPATBHOTO U KapIUHOMa MU((Y3HOTO THIIOB.
Kaprmunoma muddysnoro tuma wacro accorumpyercs ¢ CDHI
MyTanueil koaupyomero rema E-xaarepuna. Ilpu myranmsx
9TOro I'eHa MOKa3aHa [oJHas racTpakromus. IMMyHorucroxu-
mudecky pu CDH1 MyTanusx BBISBISIETCS TOTEPs 9TOrO Oel-
ka. Ceazp CDH1 myTranuu u apyrux MapKepoB arpeCCUBHOCTH
OITyXOJIM, TAKUX KaK IPOJU(EpaTUBHBIA HHAEKC, SKCIPECCHs
oHKoIpoTeuHa p53 u skcnpeccust Her2 HeocTaTo4HO U3Y4EHBL.

Lenbto naHHOrO MCCIEAOBAHUS SBUIIOCH ONPEICICHUE CBSI3H
Mmexy norepeit CDH1 Genka u sxcnpeccueit nposudepaTuBHoO-
ro mapkepa Ki67, HanuaneM MyTaHTHOTO OHKOIPOTEHHA P53 u
akcipeccueit Her2.

CrangapTHbIM HMMYHOTUCTOXMMUYECKUM METOIOM BbIAB-
nensl ciaepyromue anturensl: CDHI1 (MCH-38, Invitrogen),
Ki67 (EP5, Bio SB), p53 (DO-7, Leica) u Her2 (EP3, Bio SB).
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Pesynbrarel uccnenoBanus nokasainu, uro CDH1 myranms, ko-
TOpasi UMMYHOTUCTOXMMHUYECKH BbLsBisgercss norepeid CDHI
Oenka, ormeuaercst B 40% ciydaeB auddy3HbIX KapLHHOM Ke-
JyJIKa, a B SHTEPAJIbHbIX THIAX KAPLIUHOM JKEJIyIKa HE BBISB-
astiercst. Auddysubie kapuunomsl xexyaka ¢ CDH1 myrauueit
XapakTepu3yloTcs: Ooiee arpecCUBHBIM (PEHOTUIIOM - BBICOKUM
nponudepaTuBHbBIM HHICKCOM, HAJINYHEM MYTAHTHOI'O OHKO-
npotenHa p53 u nosutuBHeiM Her2. [Ipu ructonornyeckux jau-
arHo3ax I Qy3HbIX KapIMHOM JKETyaKa aBTOPbI PEKOMEH/IYIOT
nposenenue CDHI1 Tectuposanust.
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30306m3>. o bydo Hodol godE0bmds bdod dgd-
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39%ol ogybygdo go@iEobmdgoo CDHI dy@scoomn be-
Losmegds Jgs®goom ga6m sa@gbogmo ggbm@odom,
390dme  Ki67-ol dowsgo dmbodgbols obpgdlom, d4-
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KJIFOYEBBIE ITIOKA3ATEJIN D@PEKTUBHOCTHU
KAK METOJ MOHUTOPHUHI'A CECTPUHCKOMU CJIYKBbI

'Bekoeprenosa XK.b., lepoucanuna I A., 'Yméer:kanoBa A.T., *Koiikos B.B.

!Hexommepueckoe akyuoneproe oouecmeo «Meouyunckuii ynusepcumem Acmanay, Hyp-Cynmarn;
’Pecnybnukanckoe 20Cy0apcmeenoe npeonpusimue Ha npase Xo3sicmeeHHo20 eedenus « Pecnyoiukanckuil yenmp pazeumusi
30pasooxpanenusy Munucmepcmea 30pasooxpanenus Pecnyonuxu Kazaxcmany, Hyp-Cyiman, Kazaxcman

Kirouessie mokazarenu s¢dexrusroctu (KPI) ncnonpiyror-
csl T M3MEPEHHs] WM MOHUTOPHHTA TPOM3BOIUTEIHHOCTH B
obmacTsx u cpepax, B KOTOPBIX BO3MOKHO U3MEPATH KaYeCTBO U
a¢pdexruBHOCTh. Mcnonpsyercst KPI kak meroanka oneHKH je-
SITETPHOCTH W/MIIH aKTUBHOCTh. METOIHKY HCTIONB3YIOT, YTOOBI
MOKa3aTh BKJAJ KaXJOTO COTPYIHHUKA MU OTAENa/Ienapra-
MEHTa B MIPOU3BOAUTEIBHOCTH. [lokazaTenu >3 PpexTuBHOCTH
OOBIYHO COTVIACOBBIBAIOTCSI HA HAI[MOHAIBHOM HIIHU JIOKAJh-
HOM ypoBHE [2,4]. HannoHaJIbHBIMH MPUMEPAMU SIBISIOTCS
JOCTHKEHHE OMpPEIENCHHBIX MOKa3aTenell CKPUHUHTA WM
MIPOBEICHHE BMEMIATENLCTB B TEUCHHE OIMPEIENIEeHHOTO Te-
puozna BpemeHn. K MECTHBIM MOKa3aTelsiM MOXHO OTHECTH
KOJTMYECTBO MPOKOHCYIBTHPOBAHHBIX OOJTBHBIX HIIM MpPOBE-
JCHHBIX MaHHUIYISIUHA B TEUCHHE OMPEACICHHOTO BPEMEHH
[5]. Hpu BeIOOpE MoKa3aTens 3PPEKTUBHOCTH IS CITYKOBI
CEeCTPHUHCKON JeATENbHOCTH HEOOXOAMMO IPOBECTH aHAIIN3
pexoMeHanuii mo nposepke 3¢ dekTuBHOCTU. 15 3TOTO He-
00XOAMMO OMPEAETHTh, YTO MOXKET MPOU30UTH HA ITyTH Ma-
LMEHTA U KaK YacTO 3TO MPOUCXOIUT [4].

Marepuaj 1 MeTobl. B paMkax BHepeHMsI HOBOM Mojienu
yIpaBleHUsI CECTPUHCKON cimyxO0bl B Pecmybmuke Kaszaxcran
(PK) B 2018 1. paboueii rpynmoii, cocTosmIel U3 mpeacTaBuTe-
nei MeIUIMHCKUX OpraHM3anuii (ITaBHBIX M CTApIIMX MEIH-
IIHCKUX CECTep) — YYACTHUKOB ITIJIOTA 110 BHEAPEHHIO HOBOH
MOJIEN YTIPABICHUS CECTPUHCKOH CITyKObI, pa3pabOTaHbI KITIO-
YeBbIe HHANKATOPBI OIEHKH JeATeTbHOCTH CECTPUHCKON CITy kK-
ObI, MpeHa3HAYeHHBIE T JEMOHCTPAIUU BIMSHHUSA CECTPHH-
CKOM paboThI Ha Ka4eCTBO yXoa 3a mauueHtamu [7]. lanHble
MHJIIKATOPBI HAMPaBJICHB! HA OLEHKY CTPYKTYPhI CECTPHHCKOM

ciryx0b1 (C), cecrpunckoro mpornecca (I1) u pesynsrartoB mes-
TEJIFHOCTH CHENUAINCTOB cecTpuHckoro nena (P) B opranmsa-
LUSIX, OKA3bIBAIONINX aMOyIaTOPHO-TIONUKINHUYIECKYIO U CTa-
LIHMOHAPHYIO TTOMOoIb [2,5,7].

B kauecTBe MeTOa MCCIEIOBAHHS HCIIOIb30BANACh OIEHKA
JEATeITbHOCTH CECTPUHCKOH CITyKOBI B MEMIIMHCKUX OpPTaHU-
3aMUsAX MO OIIEHOYHBIM (hopMaM, BKIIodaromumM nepedens KPI,
yKa3aHHBIX B Tabnume 1. MarepuanoMm HCCIeIOBaHHS CITyXKH-
M Pe3ynbTaThl 3allONHEHUS] OLEHOYHBIX JIMCTOB TINIABHBIMH
MEIUIUHCKIMU cecTpamMu 31 MEIWIIMHCKOW OpraHu3anuu B 7
pernonax PecmyOmuku Ka3axcTaH, BKIIOUEHHBIX B NHJIOT IO
BHEJIPEHUIO HOBOM MOJENH YHPaBIECHHs CECTPHHCKON CITy>KOBI
(manmee — MUIOTHBIE MEAUIIMHCKHE opraHm3aiyn). Mccnenosa-
Hue nposeneHo B IV kBaprane 2019 . myTem OTIpaBKH MUCEM-
3aMpOCOB C OLEHOYHBIMU (popMaMH B YTIPaBIEHHUS 3paBOOXpa-
HeHHA oOnacteil u roponoB Acrana, Anmatsl u Lleivkent. [1o
TIOPYUYCHUIO PETMOHATBHBIX YIIPABICHUH 371paBooXpaHeHus 31
MIJIOTHAST MEAMIIMHCKAST OPTaHM3anusl peCTaBHIa 3aM0JIHEH-
HYIO OIIEHOYHYIO (pOpMy, COAEpIKAIIyI0 OLEHKY AeATeIbHOCTH
CHENHAMCTOB CECTPUHCKOTO JieTa 3a mnepuof padotsl ¢ 1 gH-
Baps 1o 30 centa0ps 2019 r. Kaxkgas muinoTHas MEIUIIMHCKAs
OpraHU3alys 3aMoNHsIIa OfHY OLEHOYHYI0 (hopmy. OneHouHas
(hopma 3amonHsIach NIABHOM MEICECTPO OpraHU3aIliH.

JlaHHbBIE OIEHOYHBIX ()OPM OTAETBHBIX MHIOTHBIX METHIIMH-
CKUX OpPTaHHW3allMil CBEIEHBI B €AMHYIO 0a3y JaHHBIX H 00pabo-
TaHbI C MCHOIB30BAHUEM METO/IOB BAPUAIIMOHHOW CTaTHCTHKU.
JInst KaXk10r0 MHANKATOpa PACCUUTAHBI CPeHEe 3HAUCHHUE, J0-
BepUTENbHBIN MHTEpBaN U MenuaHa llepeuens KPI mpencras-
neH B Tabmmme 1.

Tabnuya. Iepeuens KPI oyenku cecmpumnckou cayscOol

MeJIcecTep MO IITATy), Yachl

Ne HNupuxarop
O1eHKa CTPYKTYPBI CECTPUHCKOM CITyKObI
(C.] | 7oms MencecTep, NPOMICAINX MOBbIIICHHE KBaNM(UKAINH [0 PaCHINPEHHBIM QYHKIHAM, B 00IEM JHCIIe MEACeCTep
opranuzamuu (%)
C.p | cpenHee KOIMIECTBO Hacos o0yd4eHHs B pacueTe Ha OJIHy MeJicecTpy (o0Iiee yucino o0ydeHns 4acoB MeACeCTep/IiciIo

C-3 | mons MencecTep, MPOLIEANINX 00yUYeHHE 10 TUTHEHE PYK, B UX 001ieM yucine (%)

C-4 | moms MencecTep, MPONIEANINX 00yUIeHNEe HAaBBIKAM B UPE3BEIYANHBIX CUTYaIHUsAX, B UX oOmem uncie (%)

C-5 | monst MenicecTep - NPUKIIAIHBIX U aKaJeMUYECKHX OakalaBpoB B ux odmmem uncie (%)

€6 niepuon), %

K03(GUIUEHT TEKy4eCTH KaJ[pOB CPeIH MececTep (TOJIs yBOIMBIINXCS MEICECTEP B MX OOIIEM UHCIIE 32 TIAHOBBII

C-7 . 0
o011eM yucie 3a IIaHOBBIH nepuon), %

KO3 HULIMEHT TeKy4eCTH KapOB CPeil MeAcecTep-0akanaBpoB (10 YBOIUBIINXCS MeJICeCTep-0aKaiaBpoB B X

C-8 | KONMMYECTBO MAMEHTOB, OOPATUBIINXCS B IPHEMHBIHN ITOKOH, B pacueTe Ha OJHY MEJCECTPY-TPHaX, B THEBHYIO CMEHY

C-9 KOJIMYECCTBO IMAallUCHTOB, 06paTI/IBIJ_II/IXCSI B HpHeMHLIﬁ HOKOﬁ, B pacyeTe Ha OJHY MEACECTPY-TPHUAXK, B HOUHYIO CMEHY

10 nHTeHcuBHOM Tepanuu (OAPUT) (n)

KOJIMYECTBO MALIMEHTOB, B paCU€TE HA OAHY MEACECTPY B OJHY CMEHY B OTACJIEHUU aHECTE3UOJIOIMH, peaHUMalluu 1

C-11
10 BCEM OTAENIEHMSM CTaIoHapa (n)

KOJIMYECTBO MALlMCHTOB B paCcy€TC Ha OAHY MCACECTPY B OAHY CMCHE, B CPCAHEM,

C-12 | KoNM4YeCcTBO MPHUKPEIUICHHOTO HACSNICHNUSI Ha OJIHY MEJICECTPY B ITOJHKIMHUKE (1N)

© GMN
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(.13 | KOIMUECTBO NALMEHTOB, HAXO/LIMXCS HA YHETe B PaMKaX MaTpoHaka OepeMeHHBIX U JIeTeH, Ha OJTHY MEJICECTPY B
HOJIMKJINHUKE (N)
C.14 | XOIMHECTBO MALMEHTOB, HAXOMALIMXCS HA YYETE B PaMKax NMPOrpaMMEI YNIpaBIeHuA 3a00/1eBaHUAMHY, HA OIHY
MEZCECTPY B MOJUKINHHKE (1)
C.15 |XommiecTso TIOCETeHNH MAIIMEHTOB ITOJIUKINHIKY B OJHH JICHb pabOTHI MONMUKINHAKY B pacdeTe Ha OHY MEICeCTpy
(n)
C-16 | KONMM4YECTBO TOCEIICHNUIT Ha TOMY MeJICecTep, B CPEJJHEM, Ha OJIHY MEJICECTPY B JIeHb (1)
C-17 00€eCIeYeHHOCTh MeICecTep KOMITbIOTEPaMu/IIIaHIIeTaMU
oT obuieit norpedHOCTH MececTep B KOMIIbloTepax/mianerax (%)
C-18 | cpennee KOIMYIECTBO AHEH HACTABHUYECTBA IIPUHSITON HA pabOTy MeCeCTpHI (JIH.)
OneHka cecTPUHCKOrO Mpolecca
I1-1 | cpexHee BpeMs Mar@eHTa ¢ MOMEHTA MOCTYIUICHHS 10 BCTPEUH C MEICECTPO (MHH.)
I1-2 | cpeanee Bpewms mal@eHTa ¢ MOMEHTA OCTYIUICHHS 1O BCTPEUH C BpadoM (MHUH.)
[1.3 | CPEAHEE BPEMS, B TEUCHNE KOTOPOTO MEZICECTPEI OKA3bIBAIOT MALMEHTY SKCTPEHHYIO, CPOHYIO M HECPOUHYIO
MEIULIUHCKYIO TIOMOIIb TPH MOCTYIUICHUH B IPUEMHBIH MOKOH (MHH.)
JIOJIS TTAIIUEHTOB, KOTOPBIM MEZCECTpPa 3aMoIHIIA CECTPHHCKYIO JOKYMEHTAIHIO TI0 YXOY 3a TPaXeOTOMHIECKOit
I1-4 | TpyOKoii 1uIst MPOTHO3MPOBAHUS PUCKA TTOSIBIICHIS OCJIOKHEHNUIT, 13 OOIIEro YHCIIa MAIUeHTOB ¢ TPAXeOTOMHUIECKON
TpyOKoit (%)
[1.5 |70l NALMEHTOB, KOTOPBIM ME/CECTPA 3AI0NHIIIA CECTPHHCKYIO IOKYMEHTALNIO 110 YXO/1y 32 HA30raCTPAILHBIM 30HA0M
JUISL IPOTHO3MPOBAHYSI PUCKA TIOSIBJICHHS OCJIOXKHEHUI, U3 OOIIEro YKcIIa MalueHTOB ¢ Ha30racTpaIbHbIM 30HA0M (%)
.6 |70 MALMEHTOB, KOTOPEIM ME/CECTPa 3aMIONHIIA CECTPHHCKYIO IOKYMEHTALIHIO TI0 YXOZy 32 KOJIOCTOMOM ISt
MPOTHO3MPOBAHMS PUCKA MOABIEHHS OCIOKHEHHUH, U3 0OIIEro YKcia ManueHToB ¢ KonocTtomoit (%)
JI0JISl TTAIIMEHTOB, KOTOPBIM MEJCECTpa 3aroIHIIIA CECTPHHCKYIO JOKYMEHTAIIUIO O TPOMBIBAHUIO MOYEBOTO ITy3BIPS
[1-7 | st IPOTHO3MPOBAHUS PUCKA TOSBICHUS OCIOKHEHMH, U3 00IIETo YKciIa MAUeHTOB C IPOMBIBAHIEM MOYEBOTO ITy3bIPs
(%0)
JI0JIs1 TTAIIMEHTOB, KOTOPBIM MEZCecTpa 3aoIHIIa CECTPHHCKYIO JOKYMEHTALMIO 110 KaTeTepH3aI[i MOYEBOTO ITy3bIpsI
I1-8 | 1t MPOTrHO3MPOBAHUSI PUCKA TIOSIBJICHHS OCJIOKHEHHUH, M3 OOIIET0 YKCIIa MAIUeHTOB ¢ KaTeTepu3anueld Mo4eBoro
y3bIpst (%)
[1.g | MPOLCHT 3aMONHEHHA IOKYMEHTAIHH MO NPOBEACHIIO reHepalibHOIt yOOPKH B PEKMMHBIX KaOMHETaX OT O0IIEero Ynucia
reHepabHbIX YOOopok (%)
MIPOLICHT 3aMOTHEHUS JOKYMEHTAIMH 110 IPOBEICHUIO MIPEICTEPIIIN3AMOHHON OUMCTKH B IIEHTPAIN30BaHHOMN
I1-10 | cTepunm3annoHHON 1a6OPATOPHH OT OOIIETO YHCIIA MPEACTEPUIN3ANNOHHBIX OUUCTOK B IIEHTPATBHOM
crepum3anuonnoi madoparopun ( LICI) (%)
[I.]] | /0 NALMEHTOB, KOTOPBIM ME/CECTPA 3aIOIHIIIA CECTPHHCKYIO IOKYMEHTALNIO 110 00y4EHHIO MAIMEHTOB, B 00IIEeM
YHCIIe AIUeHTOB B oTaeseHnH (%)
I1-12 | noinst MalMEeHTOB, KOTOPBIM MEACECTPA 3aMOJIHIIIA KAy OLEHKH 00, B 00LIEM Yucie MaueHToB B oTaeneHuu (%)
[1.]3 |70 NALHEHTOB, KOTOPLIM MEACECTPa 3AIONHIIIA JOKYMEHTALHIO MO OLEHKE PHCKA 1 MPOTHBONPOIEHKHEBEIM
MEPOIPHATHSIM, B 00IIEM YHCIIe MAHEHTOB, HAXOIIMINXCS B OTACICHUH Ha MOCTEIFHOM pesknme (%)
[I-14 | A7 HOBOPOXNICHHBIX C SKCTPEMATEHO Hu3Kkoil Maccolt Tena ot 500 1o 1000 rp, y KOTOPBIX B3SIThI aHAIU3bI HA
GakTepHanbHbI ToceB (%)
[I.15 | 2078 MECeCTep, NOATBEPANBIINX coOIII0/ICHNE TPAaBUIIBHON TMTUEHBI PYK B XOJI€ IIPAMOro HaOJIFOJeHH s, B 00LIeM
ymciue mexacecrep (%)
16 |20™ OOJBHBIX, 00YYEHHBIX HCIIOIB30BAHUIO KAPMAaHHOTO WHTAIATOPA, B 00IIEM Ynciie OOJTBHBIX OPOHXHATBHON
ACTMOI{, COCTOSIINX Ha ydeTe B MOMHKIHHUKE (%0)
.17 |#om 0OJILHBIX, 00YUCHHBIX HCIIOJIL30BAaHUIO IIIIOKOMETpa, B 00IeM Yucie O0JIBHBIX CaXxapHBIM IHA0STOM, COCTOSIIHX
Ha y4eTe B moJUKIHHUKE (%)
[1.18 | 207 BBITOMHEHHBIX MaTpOHaKEei MeIcecTphl Ha IOMY JieTell B Bo3pacTe 10 2 MecsLEB OT yKcia TpedyeMoro oxaara
naTpoHakeM (110 4 maTpoHa)ka MeJICECTpPBI Ha KaxJ10ro pedeHka 10 2 mecsues) (%)
[I.]9 |70 BHITOTHEHHEIX TIATPOHAXKEH MeICeCTPhl Ha T0My OepeMEeHHBIX KEHIIUH OT YhciIa TPeOyeMOoro oxBara MaTpoHaKeM
B paMKax yHHBEpCaIbHON MojenH maTpoHaxa (%)
[1.20 | KO/MUECTEO BBINOIHEHHBIX MaTPOHAXKEH MeICeCTPhl Ha IOMy OSpeMEHHBIX JKEHIIMH B TPYIIIE PUCKA B paMKax
MIPOrPECCUBHON MOJIEIIH ITATPOHAXKA, B pacyeTe Ha OJJHY OepeMEHHYIO )KEHIMHY B IpyIIe prcKa (n)
M-21 Joiist ieteit 1o 1 roza, KOTOPBIM BBIMOJHEHBI INIAHOBBIE MPUBUBKH, U3 00IIEro Yncia aetel B Bo3pacte 1o | roaa,
HaXO/AIIUXCS HA yueTe B HONMUKINHUKE (%)
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JI0JIs1 TIAIIMEHTOB ¢ CaxapHbIM AUAbETOM, KOTOPBIM MEICECTPOI MPOBEIEHO 00yUEHHE U 33I0KYMEHTHPOBAHA
I1-22 | cecTpuHCKast JOKYMEHTAIMS 110 KOHCYJIbTUPOBAHHMIO OTHOCUTENILHO TUTAHUS U U30BITOYHOM MACChI TEJIa, U3 YKCIIA BCEX
MAIMEHTOB C CaXapHbIM AUa0eTOM, HAXOIAIIUXCS Ha yueTe B nojukinHuke (%)

ydeTe B monukinHuke (%)

JIOJIsI TAIIMEHTOB € CaXxapHBIM Ja0eTOM, KOTOPBIM MEICECTPOH MPOBEICHO 00yUCHHE U 3aJ0KyMEHTHPOBaHA
I1-23 | cecTpuHCKast JOKyMEHTALUS [0 YXOy 3a CTONIAMHM, M3 YHCIIa BCEX MAIMEHTOB C CaXapHbIM THa0eTOM, HAXOASIINXCS Ha

nonukuHEKe (%)

J1071s1 HALIUEHTOB ¢ apTepHaIbHON TNIIEPTEH3UEH, KOTOPBIM MEICECTPOM IIPOBEICHA OLIEHKA PHCKA CEPACUHO-
[1-24 | cocymucteix ocnoxuennit SCORE, n3 uncna Bcex ManueHToB ¢ apTepHaIbHON THIICPTEH3HUEH, HaXOIAIIIXCS HA yIeTe B

JI0JIs1 TAIIMEHTOB C apTepUaIbHON THITEPTEeH3HEH, KOTOPBIM MEJICECTPOM MTPOBEAEHO 00yUYEHHE B IIKOJIE 370POBbS
I1-25 | n 3a0KyMEHTHPOBaHA CECTPUHCKAs IOKYMEHTAIUS 110 00YyUYESHHIO, M3 YHCIIa BCEX MAIMEHTOB C apTepHabHOI
TUNepTeH3Huel, HaXOIAIUXCS Ha y4eTe B HOIUKIMHUKE (%)

I1-26

JI0J1s1 OepEeMEHHBIX JKEHILMH, MPOLICANINX 00yueHHEe 0 OEPEMEHHOCTH U pOJaM B IIKOJIE il OCpEMEHHBIX, U3 OOLIEro
yncna 6epeMeHHbIX KEHIINH, HaXOAMINXCS Ha ydeTe B moaukianHuke (%)

Ouenka PE3YIbTATOB ACATEJIBHOCTH CIICHUAJTUCTOB CECTPUHCKOI'O A€j1a

P-1 | konmn4ecTBO ciy4aeB CECTPUHCKHUX OMIMOOK MPY OKa3aHMH Ha3HAYEHHOH BpavyoM JIEKapCTBEHHOW Tepanuu (1)

P-2 | xonm4ecTBO ciydaeB IaJeHUH B CTaroHape (n)

P-3 | xonnuecTBO cirydaeB nposiexHel (n)

P-4

JIOJIst TIALIMEHTOB, Y KOTOPBIX 3aperHCTPUPOBAHBI CITy4an HHPEKIIMOHHBIX OCIOKHCHUH TOCTAaHOBKHU NepudeprHyecKoro
BEHO3HOTO KaTeTepa B OOIIEM UHCIIe MAIMEHTOB ¢ epu(pepHIecKIM BEHO3HBIM KaTeTepoM (%)

P-5

JIOJISI IAIIUEHTOB, Y KOTOPBIX 3aPETHCTPUPOBAHBI CITydar HHPEKIIMOHHBIX OCIOKHEHHH TTOCIIe KATETePH3allUi MOYECBOTO
Iy3bIps B OOIIEM YHCIIE TTAIIEHTOB C KaTeTepru3aueid Mo4eBoro my3bips (%)

P-6 | moJist BBISIBIICHHBIX CIIyYacB CETCUCa Y HOBOPOXKICHHBIX C SKCTPEMaIbHO HU3KOM Maccol Tera ot 500 1o 1000 rp (%)

P-7 NI
Yycia SKCTPEHHBIX rocuTanu3annii (%)

JacToTa SKCTPCHHBIX TOCIIUTAIU3ALIUH 110 TIPpUYINHE OCHOX(HCHHﬁ, CBA3aHHBIX C CECTPUHCKUM MIPOLIECCOM, U3 O6H.ICFO

P-8 | ynoBneTBOpEHHOCTH MALMEHTOB PabOTOI MEICECTPHI IO 5-0albHOIT MIKae

P-9 | ynoBieTBOopeHHOCTH MezcecTep paboToH U yCIOBHUAMHU TPyAa 10 5-0abHOMU HIKaje

Pe3yabTarsl M 00cyskIeHHe. AHAIN3 MTOTyYCHHBIX JAHHBIX
nokasan pazopoc KPI or 0 no 100% B 3aBucHMOCTH BHJa Jie-
4eOHOTO yUpPEeXKACHMS (CTAIlMOHAp WM MEePBUIHAS MEINKO-Ca-
HutapHas nomois (IIMCII) u peruona.

IMepsoie Bocemb C HHANKATOPOB OTPAKAIOT KOJIMYECTBEHHBIH
1 Ka9eCTBEHHBIN COCTAaB MEAUIIMHCKHX CECTepP B MEAUIIMHCKUX
opranm3anusx [4,6]. Tak, maaukatop C-1 «Jloms mexmcectep,
MIPOLIEANINX IOBBIMIEHNE KBATH(UKAINMKA IO PACIIHPEHHBIM
¢GyHKIMSIM MencecTep, B obmem uncie mexacecrep (%) opra-
HU3aIUm» cocTaBwi, B cpexHeM, 24.3% [95%CI nns cpenme-
ro:15.9; 33.4] (Me=6.7). HeBbIcokuii mokazareiab HHIUKATOPA,
10 BCEll BEPOSITHOCTH, CBA3aH C BHEJAPEHHUEM HOBOM MOjEIH
CECTPUHCKOH CITy’KOBI, KOTOpasi MPeayCMaTpUBaeT PacIINpeH-
HbIe (PYHKIIHH MEIHUIIHCKUX CecTep Ul paboThl B yCIOBHSX
CTaI[OHAapa B NMPHEMHOM MOKOE€ M KIMHWYIECKUX OTAENCHUSIX
crannonapos (tpuax, OAPUT) u I[IMCII B gacTi mporpammbl
ynpasnernst 3aboneBanneM (I1Y3), Tpuax, MIKOT 310pOBBSA,
CKPHHUHTOB U JPYTUX BHIOB JEATEIBHOCTH OTACIECHHI Ipo-
¢unaktrkn ¥ aucnancepuzanun. Mugukatop C-2 «Cpennee
KOJIMYECTBO 4YacoB OOyUCHMS MEACeCTep B pacueTe Ha OIHY
MezcecTpy (obmiee 4ymcino oOydeHHs YacoB MeEICECTep/dHcio
MejcecTep Mo mTary)» coctaBmino 21.46 gacos [95%CI mns
cpennero:12.92; 30] (Me = 11.6), mpu 5TOM KOIMYECTBO 4acOB
ObuT0 4yTh Oonbmre B opranuzammsax [IMCII, gem B crammo-
Hapax, MepUHATaIbHBIX IEHTPAaX M MHOTONPO(GUIBHBIX OONb-
Hunax - 21,2 u 20,7 gacos, coorBeTcTBeHHO. VHmukarop C-3
«Jonst MencecTep, MPOLIEANNX 00ydIeHHe MO TUTHEHE PYK, OT
nx obmiero gucna (%)» ObLT OTHUM U3 CAMBIX BBICOKHX - OT 50
1o 100%, B cpenaem 95%. B crammonapax, mepHHATaIbHBIX
LEHTPaX ¥ MHOTOMPO(HUIBHBIX OOTBHUIAX TAKXKE, B CPETHEM,
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95% mencectep nponuty oOydeHne 1Mo TUTHeHe PyK, B OpraHu-
samusax [IMCIT — 96,2%. Tem He MeHee, HECMOTPSI Ha TO, YTO
JTaHHOe O0ydeHne sBISeTCs 00A3aTeNbHBIM TS MEIUITMHCKUX
cecTep, €CTh OPTaHM3AINH, TAe A0TS OOYyIEHHBIX COCTABISET
Bcero 50%. Unankarop C-4 «/lons MeacecTep, IpOIIeIIINX 00-
YUeHHE HAaBBIKAaM B UPE3BBIYAWHBIX CHTYAIHAX, OT UX OOIIEro
arcna (%)» MakcumanbHO pazopocan ot 0 mo 100%, mons, B
cpernuem, 77%. B cBomx oTBeTax pPecMOHAECHTHI OTMETHIIH, YTO
JaHHOE 00y4eHHe HEKOTOPBIE MPOILIH MOCPEICTBOM BeOMHApPA.
B crammonapax, meprHATaIbHBIX IIEHTPAX U MHOTOMPO(DHIb-
HBIX OONBHHMIAX, B CPeIHEeM, mpouumn oOydeHune 76% mexce-
ctep, B opranm3anusax [IMCII — 74%. Uuaukarop C-5 «Jlomns
MeJcecTep - MPHUKIAJHBIX M aKaJeMHUYeCKHX OakalaBpoB, B
nx obmieMm uucie (%) » okazancs OTHUM U3 TPYIHOMOCTIKH-
MBIX # coctaBmi oT 0 10 13% ot obmero uncma mMezncecrep, B
cpemneM, 3,97% [95%CI mns cpennero:2,9; 4,9] (Me=23). Ilo
nmarHbM 2017 T., cpenauii mokaszarens Ob1 Ha ypoBHE 0,35%,
B TO BpeMsI Kak 3a pyoexom 43,3% mencecrep [IMCIT u 37,2%
MeJICECTep CTAllMOHapa 00JIaIal0T Kak MUHUMYM CTENeHBIO 0a-
KajaBpa M OKa3bIBAIOT HE3aBHCHMBIE yCOBEPIICHCTBOBAHHEIC
MEPOTIPHATHS CECTPUHCKOTO yxora kak Ha yposHe I[IMCII, Tak
u Ha ypoBHe craunonapa. B PK npukmnanusie u akagemuueckue
OakanaBpbl pabOTAIOT, B OCHOBHOM, B CTallMOHApaX, OIS MeJI-
cecTep ypoBHS MPHUKIATHOTO U aKaAeMHIECKOTO OakalaBpHaTa
B TTOJMKIIMHAKAX cocTaBiseT Bcero 0,1%. Munukarop C-6 «Ko-
3 PHUIHEHT TeKy4eCTH KaApOB CPeIH MeacecTep (IO YBOINUB-
IIMXCS MEICECTep B MX OOLIeM YHCIe 3a IJIAHOBBIM MEpHON)
(%)» oxazancst B mpeenax JOMyCTUMBIX 3HaueHui - ot 0 10
15,56%, B cpennaem 4,8% [95%Cl1:3.87;5.67] (Me=4), npu 3TOM
TekydecTh B opranmsanusax [IMCII okazanace B HECKOIBKO pa3
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MeHbIIIe, YeM B cranuoHapax - 1,4%, u 5,4%, COOTBETCTBEHHO.
Wnnukarop C-7 «KoahduimeHT TekydecTH KaJpoB Cpeay Me-
cecTep-6akanaBpoB (OIS YBOJMBIIUXCS MeEICECTEp-OaKanaB-
POB B ux o011eM 4uciie 3a iaHoBbii nepuon) (%)» BapbupoBas
B nipezenax ot 0 1o 34,2%, B cpennem, 1,75% [95% CI: 0;3]. Ha
NEPBbI B3MIISA], JAHHBIM MTOKA3aTes b HAXOAUTCS B IPeenax J10-
l'lyCTI/leIX 3Ha‘-[eHPII>i, OJTHaKoO, cne}lyeT OTMETUTH, UTO B HCKOTO-
PBIX aHAJIM3UPYEMbBIX MEIUIIMHCKUX OpraHu3anusix 6aKanaBpOB
CECTPUHCKOTIO JIeJ1a HeT WX X OYeHb MaJIo.

Crnenyromme C-HHIMKATOPBbI OTPAXKAIOT COOTHOILCHUE MEIH-
HUHCKHX CECTEP U O6CJ'ly')KI/IBa€MbIX HMU IAITUCHTOB. I/IHJII/IKEITOP
C-8 «KonuuecTBo MayeHToB, 00PAaTHBIINXCS B IPUEMHBI ITOKOH,
B pacyeTe Ha OfIHY MEJICECTPY-TPHaXK, B JTHEBHYIO CMEHY» COCTa-
B OoT 12 n1o 720, B cpenneM, 135,6 manuenTos Ha 1 mexacectpy-
Tpuax [95%Cl: 68;193] (Me=63), B TO BpeMs Kak TOT ke I10Ka3a-
Tellb, PACCUUTAHHBIM Ha HOuHYIO cMeHy (C-9), cocTaBui oT 6 10
1333, B cpennemM, 189 narmenTos Ha 1 meacectpy-Tpuax [95%CI:
72;305] (Me = 50). 3nauenus unaukatopoB C-8 u C-9 ykasbIBaior,
YTO MEAULMHCKHE CECTPbI IPUEMHOI'O ITOKOs KaK B JlHeBHle, TakK
¥ B HOYHYIO CMeHY paboTaroT ¢ O0oIbIIoN Harpy3koit. MHamkarop
C-10 «KonuuecTBO MalHeHToB, B pacyeTe Ha OJHY MEJCECTPY B
onny cmeHy B OAPUT (n)» BapbupoBai B npezenax ot 2 1o 10 ma-
LIMEHTOB, B cpeaHeM, 3,4 nauuentoB Ha 1 meacectpy [95%Cl: 3;4]
(Me=3), 4To CBHIETENBCTBYET O IEPErpy>KeHHOCTH MEAULIMHCKIX
cecTep 1 KOppenupyerT co cieayromumM naaukaropom C-11 «Komu-
YECTBO MALMEHTOB, B pacieTe Ha OHY MEICECTPY B OIHY CMEHY,
B CpEIHEM, 110 BCEM OTJCJICHUSIM CTallMOHapa (N)», KOTOPBIA CO-
ctaBui 7-30 maLueHToB, B cpeaHeM, 16 nanueHToB Ha 1 MencecTpy
[95%CI: 14.22;18.45] (Me=16). B PK na oxHy MencecTpy npu-
X0IUTCsl B cpeaHeM 16-30 manueHToB 3a CMEeHy, B TO BpeMsl Kak 3a
PyOeKOM OfIHa MEJICECTpa 38 CMEHY OKa3bIBaeT CECTPHHCKHI YXOII
B cpeaneM 5-6 nauuentam. Munukaroper C-12 «KomuuectBo npu-
KPEIJIGHHOT'O HACEJICHUsI Ha OJIHY MEICECTPY B IMOJUKIMHUKE (n)»,
cocraBuBlmi or 201 no 1700, B cpennem, 873 nauueHToB Ha |
mencectpy [95%ClL: 649;1097] (Me = 850) u C-13 «KonuuectBo
HAIMEHTOB, HAXOMAIIMXCS HA y4eTe B paMKax IaTpoHaxka Oepe-
MEHHBIX H JeTeH, Ha OJIHY ME/ICECTPY B MOJIMKIMHUKE (N)», COCTa-
BuBLIMi oT 10 10 419, B cpenHem, 155 nauuenToB Ha 1 MencecTpy
[95%CI: 81;229] (Me = 70), CBUAETENILCTBYIOT O IEPErpy>KEeHHO-
ctu MequimHekux cecrep B [IMCII. Unpukarop C-18 «Ob6ecne-
YEHHOCTh MEJICECTEep KOMITbIOTepaMI/IUIaHIIIeTaMH OT o01eit rmo-
TpeGHOCTH MEJICECTep B KOMITBIOTEPAX/IUIAHILIETaX» B PA3IMYHbIX
peruonax cocrasui Bcero 2% (ot 2 no 100%, B cpennem 84,8%
[95%CI: 77.61;91.98] (Me=100), naxe ¢ y4eToM TOro, 4TO HEKO-
TOPBIC OpraHv3aluu oA 3TUM MHIAMKATOPOM pacCMarpuBaJid HE
HAJIM4Ue NEPCOHAIBHOIO KOMIIBIOTEPA Y KaXIOH MEIUIIMHCKOM
CeCTpbI, @ HATMYHUE PYTHHHOTO JIOCTYIIA K KOMITBIOTEPY.

Amnanmu3 npoueccHbix unaukaropos (IT) moxasan, 4ro Bpems
OKa3aHHUs CECTPHHCKOM MOMOIIM TMAIMEHTaM OKa3ajJoCh MPHEM-
nembiM: uHaukarop [1-1 «Cpennee Bpems maiueHTa ¢ MOMEHTA
HOCTYIUIEHHS 10 BCTpeuu ¢ Mezcectpoi», [1-2 «CpenHee Bpems
HAIMEHTa ¢ MOMEHTA MOCTYIUIEHHS 10 BCTpeuH ¢ Bpadom» U I1-3
«CpenHee Bpemsl, B T€UEHHE KOTOPOTO MEJICECTPhI OKa3bIBAIOT
HAlMEHTY JKCTPEHHYIO, CPOYHYIO M HECPOUHYIO MEIUIMHCKYIO
HIOMOLIb [IPU HOCTYIUICHUH B NPUEMHBIN MOKOM» coctaBmi 4,5,
14,1 u 8,2 MUHYTBI, COOTBETCTBEHHO. XyKe 00CTOAIO /N0 ¢ 3a-
HOJTHEHUEM MEAULMHCKUMH CecTpamMu AoKyMeHTaimu. Tak, I1-4
«/lonst manueHToB, KOTOPBIM MEJICECTPa 3all0JIHUIA CECTPUHCKYIO
JIOKYMEHTALIHIO TI0 YXOJ1y 32 TPAXEOTOMUYECKOI TPpYOKOH Juts 1po-
THO3UPOBAHUS PUCKA IOSIBIICHUS OCIIOKHEHUH, 13 OOLIero yucia
HAIMEHTOB C TPaXCOTOMMYECKON TPYOKOiD» BapbHpOBal B Hpere-
nax ot 0 1o 100%, B cpemuem, 36,29% [95%Cl: 21.61;50.98], I1-5
«/lonst manueHToB, KOTOPEIM MEJICECTPa 3aIl0JIHUIA CECTPUHCKYIO
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JIOKYMEHTALMIO 110 YXOIy 3a Ha30racTpajibHbIM 30HAOM A IIPO-
THO3MPOBAHMS PHCKA MOSBICHUSI OCIOXHEHHH, U3 00IIero umc-
JIa TAIMEHTOB C HA30racTpajbHbIM 30HIOM» - oT 0 1o 100%, B
cpenneM, 40,6% [95%CI: 25.16;56.13] (Me = 10), a I1-6 «/lons
IALIEHTOB, KOTOPBIM MEJICECTpa 3aIOJIHWIA CECTPHHCKYIO JIOKY-
MEHTALIMIO 110 YXO/y 3a KOJIOCTOMOH /I IPOrHO3UPOBAHMS PUCKA
HOSIBIICHHUSI OCJIOXKHEHHMIA, N3 OOILIETO YKCIIa MALEHTOB C KOJIOCTO-
Moi» u I1-7 «/lons mauueHToB, KOTOPHIM MEACECTpa 3aroIHUIIA
CECTPUHCKYIO JIOKYMEHTAIHIO IO IIPOMBIBAHUIO MOYEBOI'O ITy3bIPs
JUISL IPOTHO3MPOBAHMUSI PUCKA TIOSIBJICHHUSI OCIIOKHEHUI, 13 001Ie-
ro 4yycia MauueHTOB C IPOMBIBAHUEM MOYEBOIO ITy3bIPsD» COCTa-
B, B cpeanem, 32, 7% u 33,7%, coorBercTBeHHO. HamHOro
JIy4lIe IoKasaTeii )IOCTI/IFHyTbI o 60nee IPUBBIYHBIM CECTPUH-
ckuM npouenypam: I1-9 «llponeHT 3amonHeHHus JOKyMEHTALUH
IO [TPOBEJCHUIO FeHEPAIbHON YOOPKH B PEXUMHBIX KaOUHETaX OT
ob1iero ynciaa rerepaibHbix yoopox» u I1-10 «IIporent 3armon-
HEHHUS JIOKyMEHTAIMU T10 MPOBEACHUIO NPEICTEPUITN3ALUOHHON
OYNCTKHU B IEHTPAJIN30BAHHOW CTEPUIM3ALMOHHON J1abopaTopun
OT O0LIETro YKrcia npecTepuiIn3atuoHHbIX ourncTok B LICJI» oka-
3aJIMCh CaMbIMH BBICOKUMHU CPEJIH BCEX MHIMKATOPOB — 110 93,1%,
B CPEAHEM, BO BCEX aHAJIMBUPYCMbIX MEIUIIMHCKUX OpraHu3alusX.
Mupukarope ¢ [1-11 no I1-14 orpakaror q0i0 NalyMeHToB, KOTO-
PbIM MEAUIMHCKAsL CECTPa 3alOJHIET CECTPUHCKYIO TOKYMEHTa-
uto. [lonoOHas mpakTrKa ele He COBCEM IPUHSTA B MEIULIUH-
ckux opranmzanusax PK, mosromy cpenHee 3HaueHue yka3zaHHBIX
WHJMKaTOPOB HE JOCTUIVIO YKENAEMbIX 3HAYEHUI M COCTaBUWJIO OT
50 1o 77%. Ha cerofusiHmii IeHb OOMBIIIOE 3HAYCHHUE TIPHIACTCSI
00y4eHHI0 B aMOyJIaTOPHBIX YCJIOBUSIX MEIUIIMHCKUMH CECTPaMH
IMaIUMEHTOB ¢ XPOHUYECKUMHU KOHTPOJIUPYEMBIMU 33.60H€BaHI/IﬂMI/I.
Mupukaroper [1-16-11-26 orpaxkator nporecchl paboThl ¢ XPOHU-
YECKUMMU IalUCHTaMHU, IMaTpOHaX GGPGMGHHLIX, HOBOPOXACHHBIX
Ha JjoMy. Pa3paGoraHbl KIMHUYECKUE CECTPHHCKHUE PYKOBOJICTBA,
HarpuMep, 0 apTepraIbHON THIIEPTEH3UH M OPOHXHAJILHOM acT-
Me, KOTOpBIE IO3BOJIT ONPEASIUTh COOTBETCTBYIOIIHE YHU(H-
LIUPOBAHHbIE CTaHIAPThI onepaloHHbIX Hpouexyp (COII) s
MEAULUHCKUX CECTED. OZ[HaKO IMOACYET YKa3aHHBIX IPOLECCHBIX
WH]IMKATOPOB XOTb U ObLT IIPOBEJICH, HO, HA HAaIll B3IVIAJI, SIBJISETCS
HPEXKICBPEMEHHBIM, TaK KaK KIIMHUYECKHUE CECTPHHCKHE PYKOBO/I-
CTBA HAXOZATCS [I0KA Ha 3Tarie yTBepxaeHus u B cuctemy KMUC
BHOCATCA JIMIIb Bpa‘le6Hble MaHUITYJIAIAA, YTO ACJIACT IOACUET
9TUX MH/IMKaTOPOB HECKOJIBKO (popMaibHbIM [5,7].

AHanu3 UHIMKATOPOB PE3yJIbTaTOB JESTEJIbHOCTH CICIUANIN-
cToB cectpuHckoro jaena (P), k coxaleHuto, Takke He COBCEM
OOBEKTHBEH B CHIIy OTCYTCTBHSI peallbHOW CHCTEMBI pErHCTpa-
[[U{ CECTPUHCKUX OMIMOOK. MequIMHCKas cecTpa cKopee Moj-
BEPrHETCS B3BICKAHUIO, YEM aHAJIM3Yy MPOM3OIICALICH OMINOKH
B ciyyae ee oduumansHoi peructpauuu [1,3,6]. menno no
3TOl npuunHe nepsble ABa P unaukaropa «Konauyectso ciayyda-
€B CECTPHHCKHX OLIMOOK MpH OKa3aHUM HAa3HAYEHHOW BpadoM
JIeKapCTBEHHOM Tepamum» u «KomuuecTBo cilyyaeB HaJeHUN
B cTauuoHape» cocrtaBuin Bcero 0,09 ciiyyaeB CeCTpUHCKHUX
omubok u 0,25 ciydaes MajcHU MAIMEHTOB, COOTBETCTBEHHO.
Wupukarop P-3 «KonnuecTBo ciydaeB NposiexHel» CoCTaBUI
or 0 no 12, B cpennem 1,6 ciyuaeB. CornnacHo nanubiM 2017
rojia, CpeaHee KOJIMYECTBO CIy4aeB MPOJICKHEH COCTaBUIIO 3,
II0 JINTepaTypHbIM JaHHBIM - 2,94% [7]. CnenoBaTenabHO, KOIU-
YeCTBO CIIy4aeB IPoJIeKHeH cHusmiIoch Ha 1,4 cinydasd. Cueny-
1o1ue Tpu P-uHAMKaTOpa OTpa)aroT JOJII0 Pa3BUBILUXCS U 3a-
PErHCTPHPOBAHHBIX SITPOrCHHBIX HH(EKIIMOHHBIX OCIOKHEHHUIL:
P-4 «/long nauneHToB, y KOTOPBIX 3aperUCTPUPOBAHbI CIydau
WH(EKIINOHHBIX OCIOKHCHUN MOCTAHOBKU MEpUPEpUIECKOro
BEHO3HOIO KaTeTepa B 00IIeM YHCIIC MAIIMEHTOB ¢ nepudepude-
CKHMM BEHO3HBIM Karerepom» coctaBuil oT 0 10 10%, B cpeaHem,
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0,31%, P-5 «/lons mauueHToB, y KOTOPBIX 3aperMCTPUPOBAHBI
ciydan WH()EKIMOHHBIX OCIIOKHECHHUH IOCIIe KaTeTepU3aIuu
MOYEBOTO ITY3bIPA B O6l_l_leM YUCJIC MMALIMEHTOB C KaT€Te€pusalu-
et MoueBoro my3bips» - oT 0 10 2%, B cpennem, 0,14% narm-
eHTOB, P-6 «Jlons BBISIBIEHHBIX CIyyaeB CEINCHCa y HOBOPOXK-
JICHHBIX C 9KCTpEeMasbHO HM3KOW Maccoil Tena ot 500 mo 1000
rp» cocraBui ot 0 1o 2,1%, B cpennem, 0,29% BBISBICHHBIX
ciy4aeB cercuca. Jactora SKCTPEHHBIX TOCHHUTAIU3ALUNA 110
HPUYMHE OCIOKHEHHH, CBSI3aHHBIX C CECTPUHCKUM HPOLIECCOM,
U3 4ucia oOINero 4uciaa SKCTPeHHBIX rocnuramuzanuil (P-7)
cocraBwia, B cpennem, 0,13%. [Tocnennue nBa nokasarens pe-
3yJBTaTOB JIESATEIbHOCTHU CIELMAIUCTOB CECTPUHCKOTO fena P-8
«YIOBIETBOPCHHOCTh MAIMEHTOB paboTOl MencecTpsdy u P-9
«YI10BIETBOPEHHOCTh MEICECTEP PAOOTOM U YCIOBUSAMH TPYyAa»
cocraBiwii 3,4 1 3,2, COOTBETCTBEHHO, 110 5-0aIbHOM CUCTEME.

Hawnboree 3HAYMMBIME HHIMKATOPAMH VIS OLICHKU JCSTCIIBHO-
CTH CECTPUHCKOM CIIy»Obl B YCIIOBUSIX HOBOM MOJIEIH, SIBJISIFOTCSI
crenyronye: uHaukarop C-5 (momst Mencectep - MPUKIAIHBIX U
aKaJleMHYeCcKux OakaaaBpoB, B OOIEM YHCIIe MEICECTep) BechbMa
BaYKEH JUIA YCICLIHOCTU BHEAPEHUSI HOBOM MOZEIN CECTPHHCKOM
CIIy>KOBI B OpPraHM3alMsIX TIPAKTHIECKOrO 3/IpaBOOXpaHeHUs. TeM
HE MEHee, peajlbHOe KOJIMYECTBO TPYIOYCTPOCHHBIX MeZcecTep
pacUIMPeHHON TPAKTHUKUA C YPOBHEM IPUKJIAJHOIO OakajaBpH-
ara 1o cecTpuHCKOMYy jeny B PecryOmuke ouenb Mano. B coot-
BETCTBUHU ¢ aHaiau3oM, B PK moTpeGHOCTH B MeacecTpax paciiu-
penHoi npakTtuku coctaBut 41433 mencectep x 2030 roxy, T.e
nopsiaka 40% ot o01Iero cecTpuHCKoOro nepconana. Jloctmxenue
JAHHOI'0 MHAUKATOpa BO3MOYKHO ITPpU OXBaTe l'lyTeM nepeoGy'-leHym
1O THOKMM, YCKOPEHHBIM IpOrpamMMmaM IPHUKJIAJHOr0 OakajaB-
puara He MeHee 60% paboTarolMX MEIMLIHCKUX CECcTep, yBe-
JIMYEHHE TOCYIAPCTBEHHOIO 3aKa3a Ha MOITOTOBKY IPUKIIAIHBIX
GaxanaBpoB 3a CYET MECTHOIO M PECITyOIMKAHCKOTO OIO/pKeTa, ie-
JICBBIX I'PAHTOB, yBe.]'lld'-[eHI/lS[ KOJIMYECTBA BBICHINX MCAULMHCKUX
KOJUIEIDKEH B perroHax crpanbl. B PecriyOnuke Bbiyck MezncecTep
PacLIMPEHHON MPAKTHKK OyIeT YBEIMYMBAThCS U3 TOJa B IO U B
JaNbHENIeM JaHHbIH MHIMKaTop Oyzrer Oonee MH(POPMATHBHBIM
JUTS OLICHKH 3G EKTUBHOCTH BHEPCHHST HOBOI MOJICIH CITY>KOBI B
MEIUIUHCKUX OpraHu3alusx.

I/IH(bOpMaTI/IBH]:IMI/I MOoKa3aTeJIAMH JIsd OLICHKHU ACATCIbHOCTHU
CeCTpHHCKOﬁ CJ'[y)K6]>l SIBJIAIOTCSA MHAUKATOPBI: KOJIUYECTBO I1a-
IIIEHTOB B pacyeTe Ha OHY MeCeCTpy B oAHy cMeHy B OAPUT
(C-10) u no Bcem otaenenusim crauuonapa (C-11). CornacHo
JaHHBIM ITPOBEACHHOI'O aHaJIM3a, OTU MHAUKATOPbI CBUACTCIIb-
CTBYIOT HE TOJIBKO O BBICOKO# HAarpy3Ke MeficecTep, HO M Bo3pacTa-
FOIIIEM JIOBEPHH MAIMECHTOB M POCTE KBATM(HKAIIMOHHOTO YPOBHSI
MEMLIMHCKUX CcecTep, padoTaloMX B ATUX OTAeeHusx [4]. Un-
nkarop C-18 (cpenHee KOJIMYECTBO JHEH HACTaBHUYECTBA IPH-
HSITO# Ha pabOTy MEJICECTPhI) HEMOCPEACTBEHHO OTpakaeT 3 dek-
THUBHOCTb JCSATEIBHOCTH CECTPUHCKON CITY>KOBI B LIEJIOM M padoTy
MEJICeCTpbl-HACTABHUKA, B YAaCTHOCTH, B POJU KOTOPOH MOIYT
BBICTYIIAaTb CECTPLI C 60J'II)IJ_II/IM OIIBITOM pa6OTbI, CTapuure U riaB-
HbIC, a TAKKe OaKaIaBphbl CECTPHHCKOIO JIeia C OMBITOM PaboThI 5
u 6onee ser. HactaBHHYeCKasi IOMOLb MOJIOABIM CIELUATIUCTaM
JIOJDKHA OKA3bIBaThCsl MOCTOSIHHO, T.€. MPAKTHYECKU ©KETHEBHO,
JI0 TIOJTHOTO «BXOXKIACHHUSD) MEJICECTPhI B KYPC JIETEIBHOCTH U T10-
HUMaHMs cBoed poiu. ContacHO MOMyYeHHBIM JAaHHBIM, B psizie
MIJIOTHBIX OpraHM3alii HACTABHUYECKAs [TOMOIL[b TOCTABJICHA Ha
JOJIZKHOM ypOBHe 1 MOJIOABIM CIiCUaJIMCTaM OTBOJUTCS, KaK MU~
HuMyM, 250 nHeil B rofy.

Wunukarop P-1 (koiamuecTBO CiiydaeB CECTPHMHCKHX OLIMOOK
IpH BBIIOJIHEHUHM BPaueOHbIX HA3HAYCHUH) HAIVIIHO OTpayKaeT
JICATEILHOCTh MEIUIIMHCKON CeCTphl M 3(D(PEKTUBHOCTD JCSITEIb-
HOCTH BCEH CECTPHHCKOH CIyXObl. AHaJW3 IMOKa3aTeliell ITOro
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MHNKATOPa CBUAETENILCTBYIOT, YTO B IIJIOTHBIX OpraHU3aLMsAX
YPOBEHb CECTPUHCKHUX OIIMOOK IPU BBIIOJHEHUH BpadyeOHBIX Ha-
3HadeHuil Huskui (0,09 ciayuaeB). HemocpencTBeHHbIM OTpaske-
HHEM JIeSITeIIbHOCTH CECTPHHCKOW CITY)KOBI SIBIISIIOTCSI MHAMKATO-
pbl P-3 (konuuectBo ciryyaeB niposnexneit), P-4 (osst naiyeHTos,
Y KOTOPBIX 3aperHCTPHPOBAHBI ClIydan MH(EKIMOHHBIX OCII0XKHE-
HUI TTepr(epruIecKoro BeHO3HOro Karerepa), P-5 (monst marmeH-
TOB, Y KOTOPBIX 3aperHCTPHPOBAHBI CIIy4al MH(PEKIMOHHBIX OC-
JIOKHEHUH 1ocIIe KaTeTepu3aLiiii Mo4eBoro 1my3eips), P-7 (dactora
SKCTPEHHBIX TOCIUTAIN3ALMI [0 PUYMHE OCIOKHEHUH, CBA3aH-
HBIX C CECTPHHCKHM IPOILIECCOM) SIBISIFOTCS Hambosee HH(Op-
MAaTUBHBIMH M BEChbMa LIEHHbIMH, TaK KaK OTPa)KalOT KOMIIETEHT-
HOCTb MEIIMLIMHCKHX cecTep, dP(EeKTHBHOCTD UX ACSITEIBHOCTH U
CECTPUHCKO# CITy)KOBI B LIEJIOM.

Psin MHIMKATOPOB HAa CETrOAHSIIIHUKI JIEHb OTPAKAIOT Jes-
TEJILHOCTh CECTPHHCKOU CIIy>KOBI, HO TPeOyIOT MpeaBapUTEIIb-
HOH MOATOTOBKU U 00yU€HHs CECTPUHCKUX KaJpOB.

Tak, ”HGOPMATHBHBIMY TTOKA3aTEIISIMU JJIsl OLICHKHU JICSITeIIb-
HOCTH CECTPUHCKOM CITy:KObI SIBJISIFOTCS MHIMKATOPbI: KOJIUYe-
CTBO MAIMEHTOB, 00PAaTUBLINXCS B IPUEMHBIN MIOKOIi, B pacuere
Ha OJIHY MeJCeCcTpy-TpHax, B AHEBHYIO (C-8) 1 HOUHYIO CMEHY
(C-9). DT UHAMKATOPBI CBUACTEILCTBYIOT HE TOJIBKO O BBICO-
KOl Harpyske MejcecTep, HO M BO3PAcTAIOLIEM JOBEpUM Ila-
[IMEHTOB U POCTe KBAJIM(HUKAMOHHOIO YPOBHS MEIUINHCKUX
cecTep, paboTAOIIMX B 3TUX OTACICHUSIX.

B paMkax nujI0THOro NpoeKTa JUls CTALHOHAPOB PeaTu3alus
HOBOT'O LITATHOTO PAacIMCAHUs BKIIOYAeT PEOPraHU3alUIo CTa-
BOK MEJ/ICECTEp B IPUEMHOM OT/IEJICHUHU CTAL[IOHAPOB B CTABKU
«MeZcecTep paclIMPeHHON MPaKTUKW) U1 TPUaX U BBEICHUC
CTaBOK «MeJCeCcTep PACIIMPEHHON IPAKTUKU» B KaXK10€ KIMHU-
YeCcKoe OTJeNICHUE cTallMoHapa u, B yactHoctd, B OAPUT. Un-
nukatopbl C-13, C-14 (KoIMYeCcTBO MAIMEHTOB, HAXOMISLIUXCS
Ha yuyeTe Ha OJHY MeJCecTpy B NOJIMKIUHUKE, B paMkax [1Y3 u
naTpoHa)ka OEpPEMEHHBIX U JeTeil) He aKTyaJlbHBbI, TaK KaK KOJIU-
YEeCTBO NALIMCHTOB PACCUUTHIBACTCS HA OJHOTO Bpauya, OJHAKO,
Ha CEroAHALIHUI JIeHb, HE JOXKUAASACH BBEICHUS psAAa HOpMa-
TUBHBIX JOKYMEHTOB, S HMAlUEHTOB MOTYT OBITh IEpEAaHbl
MEIUIIMHCKON CEeCTpe MOCIIe MPEIBAPUTEIBHOIO 00y YCHUSL.

Hawubonee nHpOpMAaTHBHBIM B OLEHKE 3()PEKTHBHOCTH Jie-
ATEIHOCTH CIIELMAIMCTOB CECTPUHCKOrO Jejla U Bcel ce-
CTPHUHCKOM CITy>KOBbI siBisiercst uuaukarop [1-1 — cpennee Bpems
OXKHMJAHUS HallMeHTa C MOMEHTA IOCTYIUICHHS A0 BCTPEYU C
MEZICECTPOil, HO U OH TpeOyeT NpeaBaPUTEIBLHOI MOArOTOBKU
MEIULMHCKUX cecTep. Tak, B HEKOTOPBIX MUIOTHBIX MEIULINH-
CKUX OpraHU3allUsAX 3TOT I10Ka3arellb, B CPEIHEM, COCTaBIIACT
ot 0,5 1o 4,5 (cpenHee 3HaYCHUE 1O BCEM MUJIOTHBIM OpraHu-
3aLUsIM), B IPYTUX - IPEBBIIACT 15 MUHYT U JOXOAUT JaXke 10
30 MHUHYT, YTO CBUICTEILCTBYET O HEIOCTATOUHO IPHEKTHBHOIM
OpraHu3anuu paboThl CECTPUHCKOM CITY:KOBI.

[lokazarens cpeqHero BpeMEeHU Havaja OKa3aHUs MAalUEHTY
SKCTPEHHOM, CPOYHOM W HECPOUYHOH MEIUIIMHCKOM MOMOIIH
[P MOCTYIUICHUHU B IPHEMHBIN 1OKo# (nHaukarop [1-3) Taxxe
SIBJISIETCS] HHPOPMATUBHBIM B OLICHKE 9 ()EKTUBHOCTHU eI TEIb-
HOCTH CECTPHHCKOH ciry:kObl. OJHAKO JUIsl TIOTy4YeHHs] HauOo-
Jiee IOCTOBEPHBIX JAQHHBIX 3TOT MHAUKATOP CIELYeT Pa3ieiIuTh
Ha TPU CaMOCTOSTEJIbHBIX IIOKa3arelisi. DKCTPEHHAas MOMOUIb
JIOJDKHA OKa3bIBaThCS Cpasy, a cpeHee 3HaueHue 8,2 MUHYThI
— OYCHb JJIMTEJIBHBIN IEPHOL, KOTOPII CBUAETENILCTBYET O He-
YIAOBJIETBOPUTENIBHOH IEATEIBHOCTH CECTPUHCKOM CITy>KOBI, 011~
HAKO Ul OLIEHKH OKa3aHUs HECPOUHOW MOMOIIHU 3TOT )K€ IOKa-
3aTesib MOYKET OBITh YOBJICTBOPUTEIBHBIM HITH JIAKE XOPOLIHM.

WHpopMaTUBHBIMH TTOKA3aTEISIMH JCSITEIBHOCTH CECTPUH-
CKOM CIyXObI siBIsiFOTCST MHAMKATopbl [1-12 (o 3anonHeHHIo
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mKajabl oneHku Oomm), I1-14 (monst HOBOPOXKIEHHBIX € JKC-
TpemajabHO HU3KOH Maccoit tena ot S00 no 1000 rp, y koto-
PBIX B3STHI aHAJIM3bI HA OakTepuanbHblil noces), [1-16 (gomus
OOJIbHBIX, OOYYEHHBIX KaK MHHHMMYM EIUHOXIbl HCIOJb-
30BaHMI0 KapMaHHOro uHramsitopa), I1-17 (monst GonbHBIX,
00y4YEHHBIX MCIIOJIB30BAHUIO INIoKomeTpa), [1-18 (mons BbI-
IOJTHEHHBIX NAaTPOHAaKEH MEACECTpPhl Ha AOMY JAeTel B BO3-
pacte 10 2 MecsLeB OT yucia TpedyeMoro oxBaTa IaTpoHa-
xeM), 11-19 (moss BBINONHEHHBIX NMAaTPOHAXKEH MEACECTpPbI
Ha JIoMy OepeMEeHHBIX JKEHIIUH OT Yhciia TpedyeMoro oxaara
narpoHaxxeM), II-20 (kojau4ecTBO BBINOJIHEHHBIX HMATpOHa-
el MeJICeCTphl Ha oMY OEpEMEHHBIX KCHIIHMH B IPYIIIE PH-
cka), [1-22 (osist maiMeHTOB ¢ caxapHbIM 1Ha0eTOM, KOTOPBIM
MeJICeCTpPOil MpoBeseHo 00ydyeHHe MO MUTAHUIO U M30BITOY-
HOH macce Tena), [1-23 (oJist manueHToB ¢ caxapHbIM JiHa-
06eTOM, KOTOPBIM MEJCECTPOi IPOBEICHO 00yUeHHE [0 YXO1y
3a ctonamu), [1-24 (1ons nauMeHToB ¢ apTepualbHON TUIep-
TEH3HeH, KOTOPBIM MEACECTPOH MpOBeJeHa OLIEHKAa pHUCKa
cepaedHo-cocynuctelx ocyoxkHeHuit SCORE), I1-25 (nmons
HAIMEHTOB ¢ apTepuaIbHON rHIEPTEeH3UeH, KOTOPBIM Mezce-
CTpoil mpoBeieHO 00yueHHUe B IIKOJIE 310pOBbs), [1-26 (mons
OCpEeMEHHBIX JKSHIMH, MPOIIEANINX 00ydyeHHe 1Mo OepeMeH-
HOCTHU W pojiaM B ILIKoJie Juisi OepeMeHHbix). OJIHaKo, BBeIe-
HHE ITHX HHIUKAaTOPOB TakKe TpeOyeT NpeaBapuTesbHOM
MOJrOTOBKM M OOYYCHHS CECTPUHCKOro mepconana. [lpu
9TOM KypChl 00y4eHHUSI MOTYT OBITh KPAaTKOBPEMEHHBIMHU (10
18 yac) u mpoBOAUTHCA Ha paboUUX MecTax.

Ooyuenue 1o [TY3am - 310 (yHKIIMOHAT MeacecTep paciiu-
PEHHOII IPaKTUKH, TI03TOMY MEICECTPbI, KOTOPBIE B HACTOSIIICE
BpeMsl 3aHUMaroTcsi marpoHaxkem u I1V3, nomkHbl nepeoOy-
YUThCS Ha NMPUKIIAIHBIX OakanaBpoB. [Inanupyercs, uro k 2025
rojly B Ka)XKJIOM PErHOHe JOJDKHO ObITh He MeHee 20% npHKia-
HBIX OakanaBpoB, paboTaromux B narponake u [TY3.

WunukaTopaMy, NPUMEHEHHE KOTOPHIX Ha COBPEMEHHOM
JTarne SBISIETCS] HECBOCBPEMEHHBIM U TpeOyeT BBEJICHUS B ACH-
CTBHE Dsifia HOPMATHBHBIX JOKYMEHTOB M IOIIOJHEHUSI ILITATa
MEIMIMHCKOW OpTraHn3aluy MEAULMHCKUMH CECTPaMHU yPOBHS
HOJrOTOBKH MPHUKJIAJHOTO WM aKaJeMUueckoro bakaiaBpuara,
seisitorest C-12, C-15, C-16, I1-4 — 11-8, T1-11, T1-13.

Mupukarop C-12 (koaM4ecTBO NPHUKPEINICHHOTO HACEICHUS
Ha OJIHY MEJCECTpy B IOJIMKIMHUKE) HE aKkTyaJleH U He OTpa-
JKaeT peaJbHON KapTUHBI dPPEKTHBHOCTH IEATEIBHOCTH Ce-
CTPUHCKOU CITyKOBbI, TAK KaK B COOTBETCTBHHU C JICUCTBYIOIIUM
npuKa3oM MuHHCTEpCTBA 3APABOOXPAHCHUS, YHCICHHOCTb
HPUKPEIUIEHHOTO HACEJICHHS PaCCUMTHIBACTCS HA Bpaya, a He Ha
MEIULUHCKYIO CECTPY.

Taxoke 1MokaszaTeNbHbIMU SIBISIIOTCS WHIMKATOPBI, OTpakaro-
IIME CaMOCTOSITEJIBHYIO JESTENbHOCTh MEIUIIMHCKUX CEeCcTep,
T.e. KOJHMYECTBO CAMOCTOATCIIBHBIX IIOCELICHUH (MHIMKAaTO-
pot C-15, C-16) kak mo BbI30BY, Tak M B pamkax II1Y3, ¢ mo-
CIIEAYIOIIEH 3aIKChI0 PE3YJIbTaTOB [IOCELICHUS B CECTPHUHCKON
JIOKyMEHTALH, YTO IPEIOTBPATHT CMEIINBAHUE MOCEIICHUIT
BpauaMH U KOJHMYECTBO IIOCEUICHUI MEICeCTpaMU U MO3BOJIUT
YETKO Pa3/eNIUTh CECTPUHCKUE U BpadeOHBIC YCIyTH, a TaKkKe
OLICHUTD JIEATEIBHOCTh MEJCECTep PACIIMPEHHOM MPAKTUKU U
TEM CaMbIM JaTh OLCHKY d((PEKTUBHOCTH IUIOTHOTO MIPOCKTa
B 1enoM. Buenpenue unnukaropon I1-4-11-8, T1-11, I1-13, ot-
pakaroIuX JOJIO0 MAlUEHTOB, KOTOPHIM MEICECTpa 3alOoIHMIIA
CECTPUHCKYIO TOKYMEHTALUIO 110 YXOJy, Ha CETOIHIIIHUN 1eHb
HPEKIEBPEMEHHO, TaK KaK CECTPHHCKAsl JIOKyMEHTALUsI HaXo-
JTUTCSI Ha CTaanu pa3paboTku. bonee nHPpOpMaTHBHBIMU B OLICH-
ke 3 EKTUBHOCTH JIEITEILHOCTH CIICIIUATICTOB CECTPUHCKOTO
Jieria v Beeil CeCTPUHCKOM ci1y»KObl Oy/ly T MHIMKATOPBI 10 HEMO-
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CPEACTBEHHOMY YXOIy MEJCECTpPBI 3a TPAXEOTOMUUECKOIl TpyO-
KOM, HA30racTpajbHbIM 30HJIOM, KOJOCTOMOH, MPOMBIBAHUIO U
KaTeTepU3allid MOYEBOTO ITy3bIPs, MPOBEIACHUIO ITPOTUBOIIPO-
JISKHEBBIX MEPOIPHITHH, a TAKKE KOJIUYECTBO OCIIOKHEHUM
I0CJIE ATUX MPOLEAYD.

3HauuTeNIbHAS YACTh MHIUKATOPOB, HE OTPa)KaeT HesTellb-
HOCTb cecTpuHckoit ciyx6sl (C-1, C-2, C-3, C-4, C-6, C-7,
C-17, C-18, 11-2, I1-9, I1-10, II-15, I1-21,P-2, P-6, P-8, P-9), no
MOXKET 6bITb MCII0JIb30BaHa IPpHU MPOBEACHUN aHKETUPOBAHUS
CCCTPUHCKUX KaApOB U IMallUC€HTOB.

BoiBoabl. TakuM 00pa3oM, MPakTUYECKU MO BCEM HMHIMKA-
TOpaM MONTyYeH OOJBIION pa3dpoC B OLICHKE ACSITCIBHOCTH ME/H-
LIMHCKHMX CECTep M CECTPUHCKOIl CirykObl. PazOpoc mokasareseii
CBUCTENICTBYET O TOM, YTO AEATEIBHOCTb CECTPHHCKOM CITyKObI
HC yHI/I(bI/IL[H]Z)OBaHa U IIO-pasHOMY IIOCTaBJICHA B Pa3JIMYHbIX ME-
JMLIMHCKUX OpPTraHU3aLMsX, 0 BCEH BEPOSTHOCTH, 3TO CBA3AHO C
0COOCHHOCTSIMH PErMOHa W BHIOM MEAUIMHCKOW OpraHU3aIiu
(ITMCII, cranmoHnap).

Bo u3bexanne moiydeHus yCpeIHEHHBIX, He BCEraa JI0CTO-
BEPHBIX PE3yJIbTaTOB, OLCHKA 3()()EKTUBHOCTH ICATEILHOCTH
CECTPUHCKON CITy:KOBI JIOJDKHA MPOBOTUTHCS B KAXKIOW MEIU-
LIMHCKOH OpraHM3aliyi CaMOCTOSITENILHON CITy)KOOH BHYTPEHHE-
To ayaura.

Wunukaropsr KPI Hyxnatorcs B mepecMoTpe U BBEIACHUU B
JIeicTBUE IOCE JIerajau3aluy AeJerupoBaHMs IOJIHOMOYUN
HEKOTOPBIX (YHKLHH Bpaya MEIUIMHCKAM CECTpaM pacIly-
PEHHON IPAKTUKH, YTBEP)KACHUS M BHEAPCHUS ICKTPOHHOMN
CeCTpHHCKOﬁ JOKYMEHTalUH, AO0Ka3aTCJIbHbIX CECTPUHCKUX
PYKOBOJICTB M PEOPraHU3al[M1 CECTPUHCKOM CIIY)KObI B ME/H-
muHekux oprausanusax (IIMCII, craumonapser). MHaukaTopsl
MOryT OBITh MCIOJIE30BAHbI JUISL CPAaBHEHMUS, YITYUILICHUS U I1J1a-
HUPOBaHUA JCATCIIBHOCTH OpraHU3alWHU. I/IH}IHK&TOpr npea-
CTaBJIOT cO0OI 6a3y, Ha OCHOBE KOTOPOW OpraHU3alud MOTYT
CaMOCTOSITEIHO YCTAHAaBIUBATh AL CeOsl IONOJHUTEIIbHBIC
HHJIUKATOPbI, 0COOEHHO [10Ka3aTesH MIPOLIECCOB.
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SUMMARY

KEY INDICATORS OF PERFORMANCE AS A
METHOD FOR MONITORING NURSING SERVICE

"Bekbergenova Zh., 'Derbissalina G., 'Umbetzhanova A.,
2Koikov V.

INJSC “Astana Medical University”,; *Republican Center for
Healthcare Development” of the Ministry of Health of the Re-
public of Kazakhstan

Key indicators of performance (KPI) can be used to show
the contribution of each employee or department/department
to productivity in areas where quality or effectiveness can be
measured. Performance indicators are usually agreed at the na-
tional or local level. When choosing a performance indicator for
anursing service, an analysis of the recommendations for testing
effectiveness was required.

As part of the introduction of a new model of management
of nursing services in the Republic of Kazakhstan in 2018, the
working group developed key indicators of performance as-
sessment of the nursing service in order to try to demonstrate
the impact of nursing on the quality of care. In 2019, in order
to monitor the activities of nursing specialists in pilot medical
organizations, work was carried out to assess the performance
indicators of nursing specialists. These indicators were aimed at
assessing the structure of nursing services, nursing process and
the results of activities of nursing specialists in organizations
providing outpatient and inpatient care.

Keywords: KPI, nursing, nursing service, nursing process.

PE3IOME

KJ/IIOUEBBIE IIOKA3ATEJIU D2®PEKTUBHOCTHU KAK
METOJ MOHUTOPUHTA CECTPHHCKOWM CJIYKBbI

'Bexoeprenosa XK.B., lepoucanuna A.,
'Yméerkanosa A.T., ZKoiikos B.B.

!Hexommepueckoe akyuonepnoe obuecmeo «Meduyunckuil
ynueepcumem Acmanay, Hyp-Cynman, *Pecny6aukanckoe 20-
cyoapcmeennoe npeonpusimue Ha npage Xo3sUCmeeHHo2o ede-
nust «Pecnybiukanckuil yenmp pazeumusi 30pasooxXpaHeHus»
Munucmepcmea 30pasooxpanenus Pecnyonuxu Kazaxcmany,
Hyp-Cynman, Kazaxcman

KiroueBsie moxkazarenu sdpdexruBroctu (KPI) wucmoms-
3YIOTCSI JUIsl U3MEPEHHS MM MOHHTOPUHTA MPOU3BOJUTEIb-
HOCTH B o0nactsax u cdepax, B KOTOPBIX BO3MOXKHO H3Me-
PATH KauecTBO U APPeKTHBHOCTH. [Ipu BeIOOpE moka3aress
3G GEKTUBHOCTH UIsl CIYXKOBl CECTPUHCKOH AESTEIbHOCTH
HEOOX0IMMO MPOBECTH aHAIM3 PEKOMEHJALMHUN 10 MPOBEp-
ke 3¢ ¢dexkTuBHOCTH. B pamkax BHEIpEHHUs HOBOW MOJCIH
yIpaBJICHUs] CECTPUHCKON ciyx0bl B Pecnybinke Kazax-
cran B 2018 roxay paGoueill rpymnmoi pa3paboTaHbl Kirode-
BbI€ MHJMKATOPB! OLCHKH ACSITEIBHOCTH JJISI JEMOHCTPALMH

© GMN

BIIMSIHUSI CECTPUHCKOH eATEeIbHOCTH Ha KayecTBO yXoza 3a
nanueHtamu. B 2019 rony B mensix MOHUTOPHUHIA JEsATENb-
HOCTH CIIELIMATIMCTOB CECTPUHCKOTO JIej1a B MUJIOTHBIX MEIH-
IIMHCKHUX OpraHU3alusixX MPOBeJeHa padoTa 0 OLEHKE MHIH-
KaTOPOB JEATEIbHOCTH CIEIHAJINCTOB CECTPUHCKOIO [ela.
JlaHHBIE MHIMKATOPBI HANpPaBICHBl Ha OLCHKY CTPYKTYpPbI
CECTPUHCKON CITyKObI, CECTPUHCKOTO MpoLecca U pe3ysbTa-
TOB JI€ATEIbHOCTH CIEILHAINCTOB CECTPUHCKOTO Aeia B Opra-
HHU3ALHAX, OKa3bIBAIOUMX aMOyIaTOPHO-TOJINKIMHUIECKYIO
U CTallMOHAPHYIO [TOMOIIIb.

Taxum 00pa3oM, IPAKTUUECKHU 110 BCEM MHAMKATOpaM IONIy-
4eH OOJBIION pa3dpoc B OLCHKE JESTEILHOCTH MEUIIMHCKUX Ce-
CTep M CECTPUHCKOM CITYKOBI.

Wnpukaropsr KPI Hyxnatorcs B mepecMoTpe M BBEICHUU B
JielicTBHUE TOCIIE JIeTaIn3aliy 1eJIeTHPOBAHUS [TOJTHOMOYMH He-
KOTOPBIX (DyHKIMI Bpaya MEIUIUHCKUM CECTPaM PaCIIMPEHHON
IPAKTUKH, YTBEP)KICHUS U BHEIPEHHS JICKTPOHHON ceCcTpUH-
CKOH JOKyMEHTAIMH, 10Ka3aTeIbHbIX CECTPUHCKUX PYKOBOJICTB
¥ pEOpraHu3alMU CECTPUHCKOM CITyKObI B MEAUIIMHCKUX Opra-
Huzausx (IIMCII, crauronapsr).

@9boydy

9989JB O™l Loggobdm dshggbgdangdo, @mam@ i bsdey-
s gos Logdmbm Lsddol dmbodm@mobyolomngols

.09@00logobs, L5.9389®g5bmgs,

19.893994396m30,
23.400 3030

"sodgoiobm  9bogg@lodgdo, sliGsbs" by@-lym@sbo;
Zgobobgmol  Mglidgdenogol  xobd@mgmmdol  ©sigol
b530b0bAOML xobpoigol gobgoms®mgdol  @gldydao-
3900 (3963 ®0, byy@-byaFobo, yobsbgmo

Logddosbmdols  dggslgdol  Loggebdm  0bwogs@m®gdo
(KPI) dgodangds a0dmygbgdye odbsl aobymegoagdoly/
09350 5d9bBH 0l mommgyeo 0s6s53dHMIgnols §gemoeols
3obLobmgMolsmgol olgmn Fomdmgdobs o Lygdmgddo,
bowsi  dglodangdgemos  bodolbol o6 989]® g0 mdols
3obmdge.  9989]BH Mmool dshggbgdangdo, hggynegddog,
056bdgds gAhmgbyam ob @mgemyg® ©mbgyby. Logdmbem
boddol  g839Jda®mdols  dshggbgdaols  g@bggolomgols
Lokodm  gobes  9989]@0mool  dgdm{dgool gbsbgd
9303960530900 sbognobo.

2018  (ganls  gobobgmol  @gbdgdmogsdo  Logmbem
bodboby@mol  do@mgols sbosgro  Imegeol  ©sbyygols
Qo gddo  Lodydom xagnol dogd  dgdydoggoyne
065 Logddosbmdols dggaolgdols Lsggsbdm obwogs@mmgdo
(KPI), @53 0dgnggs Logdmbem Lsdol aogengbols  ©gdmb-
bA®omgdol  Jgxolgdol  gbsdgmgdammdols  dmgenols
ba®olbby.

2019 §geols Logdmbe Logdol L3ggosemoli@gdol bsJdo-
obmdols Imbo@m@obyol dobbom Jogm@y® Lsdgwooio-
b o glgdyagdgddo ho@ods bogJmbem Lsgddol b3g-
30o0olBgool boddosbmdols 0bwogs@m®gool dggslgds.
50b0dbymo  0bpogsBm@gdo  dods@mgemos  Logdmbe
boddol LAOYJB AL, bogJobm 3GmEglol s Logdmbem
boddol L3gaosmolb@gool Lsgddosbmdols gogagool dg-
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Issues related to forensic examinations in the field of health
care are urgent and particularly difficult to implement and en-
force at the current stage for Ukraine, given the significant gaps
and controversies in legal regulation. Every medical case, that
is, a case involving professional offenses committed by health-
care professionals in the provision of medical care, has a direct
touch on the examination, so the issue of the adherence and ad-
missibility of evidence arises every time. Equally dissonant is
the field of forensic psychiatry in terms of legislative support, so
problems with evidence will emerge again. Especially the issues
of examination were exacerbated with the adoption of the Law
of Ukraine “On Amendments to the Economic Procedure Code
of Ukraine, the Civil Procedure Code of Ukraine, the Code of
Administrative Judiciary of Ukraine and other legislative acts”
as of 03.10.2017, which had also amended Art. 7 of the Law
of Ukraine “On Forensic Examination”, which clearly stipulates
that only specialized state institutions can carry out forensic
activities related to conducting forensic, forensic medical and
forensic psychiatric examinations.

The objective of the research is to expose the issues of legal
regulation of forensic examinations under national legislation,
to clarify foreign experience of regulation of outlined issues, as
well as to crystallize tips to improve the current national regu-
latory framework, which may be useful for the authorities of
Ukraine and for foreign states, in order to not repeat statutory
mistakes.

Material and methods. The research is based on an analysis
of the regulatory framework of Ukraine; the authentic explana-
tions of the MOH of Ukraine, which were obtained in particular
in connection with individual legal practice in the field of ex-
amination; legislation of foreign countries, as well as research
papers, in particular those by Bednarski L., Berent J., Driscoll
J. , Hutorova N.O., Kovalevska E., Kulich R.J., Orekhova O.P.,
Paramonova L.F., Pashkov V.M., Prescott J.S., Rich B. The fol-
lowing methods of scientific cognition have been used: dialecti-
cal (has been used throughout the research and allowed to re-
veal trends in forensic examinations institute developmentand
the formulation of proposals for the legislation in the said field
improvement); comparative (for the study of the foreign expe-
rience in regulating the field of forensic examination); formal-
legal (for the comprehensive description of the legislation in the
analyzed area); interpretation of law (for the study of the content
of the relevant legal regulations and the essence of evaluative
concepts); jurisprudence study (to summarize law enforcement
practice).

Results and discussions. For the purpose of a comprehensive
research of the issues outlined, two different types of forensic
examinations shall be examined in order to identify the issues
that professionals face in practice, given the shortcomings of the
current legislation.

Forensic medical examination

In medical cases, commission forensic medical examination
is based on the Rules of conducting forensic medical examina-
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tions in the bureau of forensic medical examination, approved
by the Order of the MOH of Ukraine as of 17.01.1995 No. 6
(hereinafter referred to as the Rules). It is difficult to overesti-
mate the role and importance of such evidence as the opinion
of a medical expert, given the legal position of the European
Court of Human Rights in Benderskyi v. Ukraine (2007) [1].
The Court stated that the resolution of cases concerning the pro-
vision of medical care to a patient, the medical conclusion is
undoubtedly crucial. That is why courts should pay particular
attention to the powers, qualifications of such experts, and the
reliability of their conclusions [2].

According to Art. 94 of the Criminal Procedure Code of
Ukraine (hereinafter referred to as the CrPC of Ukraine), no
evidence has pre-established force, but according to para-
graph 10 of Art. 101 of the CrPC of Ukraine, the expert’s
opinion is not binding for the person or agency conducting
the proceedings, but disagreement with the expert’s opinion
shall be motivated in the relevant decree, judgment, sentence.
The legislator also has a similar opinion in civil proceed-
ings, because the Art. 89, 110 of the Civil Procedure Code
of Ukraine (hereinafter referred to as the CPC of Ukraine)
stipulates that the expert’s opinion for the court has no pre-
established force and is evaluated by the court together with
other evidence, but the court’s rejection of the expert’s opin-
ion should be motivated in the judgment. Thus, at the statu-
tory level, the special role of expert opinion as evidence has
been outlined. According to Ye. Kovalevska, there should
be the possibility of involving persons with special medical
knowledge to the conclusion of the investigator or the court
(investigating judge) on the examination of such conclusion
[6, p. 12]. However, this position is quite disputable because
the regulation of Art. 356 of the CPC of Ukraine, which states
that the court has the right to call an expert for questioning to
clarify the expert’s opinion is optimal, and the assessment is
carried out on the internal conviction of the competent person
(Article 94 of the CrPC of Ukraine).

Among the pressing legal issues of forensic examination, let
us focus on the following.

1. The issue of who can conduct forensic medical examination
is one of the most difficult ones. In Part 2 of Art. 7 of the Law of
Ukraine “On Forensic Examination” provides a comprehensive
list of specialized state institutions, including forensic medical
and forensic psychiatric institutions of the MOH of Ukraine.
According to the above the issue of the legality of conduct-
ing forensic medical examinations at the territorial bureaus of
forensic medical examinations? Territorial bureaus are classi-
fied as objects of communal property, in accordance with the
List of state property of Ukraine, transferred to the property of
administrative-territorial units (communal property), approved
by the Decree of the Cabinet of Ministers of Ukraine “On the
demarcation of state property of Ukraine between state-owned
(republic) property -territorial units (communal) property” as of
05.11.1991 No 311.
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The Letter of MOH of Ukraine as of 06.02.2018 No
3.49-K-23816/1856-38 [10] states that the State institution
“Main Bureau of Forensic Medical Examination of the MOH
of Ukraine” is in the sphere of management of the MOH of
Ukraine and its forensic activity meets the requirements of Art.
7 of the Law of Ukraine “On Forensic Examination”. Thus, a
comprehensive analysis of the Ukrainian legislation regula-
tions and the provisions of the mentioned letter of the MOH of
Ukraine give grounds to claim that the only institution that has
the right to carry out forensic medical examinations in Ukraine
is the State Institution “Main Bureau of Forensic Medical Ex-
amination of the MOH of Ukraine”. The Regulations on the Bu-
reau of Forensic Medical Examination of Health Departments
of Regional Executive Committees and the Republican Bureau
(Autonomous Republic of Crimea), approved by the Decree
of the MOH of Ukraine as 0f17.01.1995 No. 6, stipulates that
territorial bureaus are specialized state institutions, which are
included to the structure of healthcare institutions of Ukraine.
The Letter of the MOH of Ukraine as of 12.04.2018 Ne 3.22 - K
- 5228/4926 [11] states that the Order of the Ministry of Health
of Ukraine as of 17.01.1995 No. 6 does not currently meet the
international requirements for forensic medical examination and
is morally outdated. Given that fact, MOH of Ukraine is cur-
rently working on a draft revision of this order. However, in the
Letter as of 06.02.2018, the MOH of Ukraine had indicated that
it is working on initiating the development of a normative-legal
act before the Cabinet of Ministers in order to bring the activity
of the institutions of forensic medical and forensic psychiatric
examination in compliance with the legislation of Ukraine.

It should be noted that, according to Part 5 of Art. 13 of the
Law of Ukraine “On Higher Education”, letters, instructions,
methodological recommendations, other documents of execu-
tive bodies, except for the orders registered by the Ministry of
Justice of Ukraine and documents regulating the internal activity
of the agency, are not normative legal acts and cannot estab-
lish legal regulations. In view of the legislative shortcomings,
the MOH of Ukraine has been acting for a long time follow-
ing the chosen tactic of replacing qualitativestatutory drafting
with letters preparation. However, even the letters of the MOH
of Ukraine show a lack of uniformity of position regarding the
future reform of the expert field, in particular in the aspect of a
clear understanding of the subject of drafting. It should be em-
phasized that according to paragraph 8, Part 4 of the Regulation
on the MOH of Ukraine, approved by the Cabinet of Ministers
of Ukraine Decree No. 267 as of 25.03.2015, approval the order
of forensic medical and forensic psychiatric examination fall
into the scope of powers of the MOH of Ukraine. From the fore-
going analysis, it follows that such evidence as the opinion of a
forensic expert in medical cases does not meet such a require-
ment as the admissibility of evidence, since it is obtained with
violation of the law.

The unified definition of entities, responsible for conducting
forensic medical examinations is essential for establishing the
European principle of legal certainty. For example, Georgian
legislation clearly defines the scope of such entities, limiting it
to duly certified physicians operating on the basis of authorized
healthcare facilities (namely, in accordance with the require-
ments of the special law on licensing) [4]. Thus, the legislator
does not impose too severe restrictions in this area, while defin-
ing the basic requirements for forensic experts.

The legislation of Latvia contains a number of detailed re-
quirements for institutions and methods of forensic medical ex-
amination [16]:
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1) forensic medical examination institutions are subject to
mandatory accreditation by the Latvian National Accreditation
Bureau;

2) the methods used in the course of the laboratory forensic
medical examination should be properly validated. Validation
has the dual purpose of: (a) confirming the qualifications of
the personnel concerned and (b) compliance with the particular
methods used according to the nature of the research;

3) mandatory quality control of the research carried out.

2. The issue of the requirements for forensic experts (ac-
cording to the Art. 10 of the Law of Ukraine “On Forensic Ex-
amination”, professionals who have relevant higher education,
educational qualification level not lower than a specialist, have
undergone appropriate training and have received the qualifica-
tion of a forensic expert in a particular specialty) is of equal
importance. Let us focus on such a segment of requirements as
obtaining a forensic medical expert’s qualification, which is the
most controversial because practically all commission examina-
tions include among their membersspecialists without forensic
expert’s qualification, who are professionals in particular fields
of medicine (obstetrics, surgery, anesthesiology, etc.) Section 4
of the Rules provides that, depending on the nature of the ex-
amination, the commission may be composed of specialists only
in the field of forensic medical examination, as well as special-
ists in other medical and non-medical specialties. In accordance
with their procedural position, they are all experts in the exami-
nation. Section 1.5. of the Instruction on conducting forensic
medical examination, approved by the Order of the MOH of
Ukraine as of 17.01.1995 No. 6 (hereinafter referred to as the
Instruction), stipulates that, without additional agreement with
the person who appointed the examination, for the participation
in conducting forensic examinations as experts may professors
and teachers of the departments of forensic medicine, special-
ists of health care institutions and other departments may be in-
volved. It seems that the outlined professionals are equated to
the experts, as evidenced by the linguistic element “as”, by the
by-laws. However, in our opinion, it is clear that such by-laws
do not correlate with Art. 10 of the Law of Ukraine “On Forensic
Examination” and again give the reason to doubt the “quality” of
the evidence, which in practice raises many problems (from de-
laying the consideration of the case with all new requests for the
appointment of repeated examinations to the recognition of the
proof as inadmissible). In Western research, equating healthcare
professionals to experts is a significant risk, as this may make
them so-called professional expert witnesses. Such a situation in
turn adversely affects their direct activity as healthcare profes-
sionals, if they devote more than 5-10% of their working time to
expert activity [3].

Attention should be drawn to the judgment of the Kyiv
Administrative Court of Appeal as of 24.12.2013, Case No.
826/1759/13-a, which considered the appeal against the judg-
ment of the District Administrative Court of the City of Kyiv as
of 13.04.2013 [17] in the case of the suit Person 4 to MOH of
Ukraine on the non-compliance with the legal acts of the high-
est legal force and invalidity of the provisions of Clause 4 of
the Rules and Clause 1.5. of the Instruction. Leaving the ap-
peal without satisfaction, the court stated: “Having analyzed the
above provisions of the Law of Ukraine “On Forensic Examina-
tion” and resolving the issue of compliance of these provisions
with the Rules and Instruction, the panel of judges notes... The
Law of Ukraine* On Forensic Examination” was adopted by the
Verkhovna Rada of Ukraine on 25.02.1994. For the implemen-
tation of the said Law the MOH of Ukraine by its order as of
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17.01.1995 No 6 approved the Instruction on conducting foren-
sic medical examination and Rules for conducting commission
forensic medical examination at the forensic bureau. Having
analyzed the norms of the above mentioned Law of Ukraine “On
Forensic Examination” and by-laws, the panel of judges con-
cluded that they did not contain any inconsistencies with each
other at the time of their adoption. However, on April 3, 2003
and September 9, 2004, the Law of Ukraine “On Forensic Ex-
amination” was amended. It can be seen, for example, from the
Final Provisions of the Law of Ukraine “On Amendments to the
Law of Ukraine “On Forensic Examination” as of 09.09.2004,
the Cabinet of Ministers of Ukraine should havesubmit to the
Verkhovna Rada proposals for bringing legislative acts of
Ukraine in accordance with this Law within three months after
this Law came into force; to ensure that ministries and other cen-
tral executive bodies bring their normative legal acts into con-
formity with this Law. All in all, in essence, if the central execu-
tive agency has not made changes to the by-laws in connection
with the change in the legislation, it is necessary to evaluate the
actions of such officials (their inaction), and not to recognize the
by-laws as not in compliance with the legal acts of higher legal
force, since such by-laws at the time of adoption fully comply
with the requirements of the legislation. In this case, the actions
(inactivity) of the officials of the subject of power in relation
to the non-compliance with the Law of Ukraine “On Forensic
Examination” of the by-laws are not challenged by the plaintiff
... Therefore, in the opinion of the panel of judges, the plaintiff
has chosen an improper way of protecting the violated rights”.

This judgment clearly illustrates the problems of rights en-
joyment and enforcement, but no regulatory changes have been
made, and the MOH of Ukraine has not yet decided who exactly
should develop and adopt such changes [12].

With regard to foreign experience on the researched subject,
for example, in Latvia the activity of forensic medical experts is
governed by a special law that establishes requirements for these
subjects [7]. Forensic experts are subject to mandatory certifica-
tion and their data are entered in a special register [15]. Certifi-
cation rules are defined by a by-law and provide the following
requirements, on the basis of which the certificate is issued [8]:

1) the candidate’s professional knowledge and skills of writ-
ing and presenting expert opinion;

2) knowledge of the legal framework;

3) passing the relevant exam.

Forensic psychiatric examination

The issue with persons who can conduct forensic psychiat-
ric examination is similar to the mentioned above. Section 3 of
the Procedure for Forensic Psychiatric Examination, approved
by the Order of the MoH of Ukraine as of 08.05.2018 No. 865
(hereinafter hereinafter referred to as the Procedure), stipulates
that forensic psychiatric examinations are conducted by spe-
cialized state forensic psychiatric institutions of the MoH of
Ukraine. The Instruction on filling in the form of the primary
accounting documentation Ne100 / o “The conclusion of the fo-
rensic psychiatric expert Ne ”, approved by the Order of the
MoH of Ukraine as of 28.07.2014 No 527, states that the form
100/ o is filled in for the person in respect of whom the forensic
psychiatric examination is carried out. This form is obligatory
for all health care institutions in which the examination is car-
ried out by a physician-forensic psychiatric expert alone or as
amember of ambulatory (inpatient) forensic psychiatric expert
committees. Therefore, it is clear that such establishments can
be and, of course, are mainly communal property and, therefore,
cannot be specialized state institutions.
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In order to show the full extent of the problem and the contro-
versial nature of departmental regulation, the attention should be
drawn to the issue of institutions authorized to conduct forensic
psychiatric examinations. On August 2, 2019, the MoH of
Ukraine issued a letter of explanation No 03.2-22 / 37268/2
[9], which states that state specialized forensic psychiatric in-
stitutions of the MoH of Ukraine refer to the authorized state
institutions of forensic examinations. The MoH also draws
attention to the need to comply with the requirements of the
Law of Ukraine “On Forensic Examination”. Therefore, of
the 32 institutions in which forensic psychiatric examination
can be theoretically carried out, only one remains, namely,
the State Institution “Center for Mental Health and Drug and
Alcohol Monitoring of the MoH of Ukraine”. The analysis
of the Articles of Association of the State Institution “Re-
search Institute of Psychiatry of the Ministry of Health of
Ukraine”, approved by the order of the MoH of Ukraine as of
14.08.2018 No 1462, gives grounds to claim that this institu-
tion is deprived of the right to conduct forensic psychiatric
examinations. In such circumstances, there is a threat of mo-
nopolization of forensic psychiatric examinations in Ukraine
by only one institution. Art. 4 of the Law of Ukraine “On
Forensic Examination” provides for the possibility of ap-
pointing a forensic repeated examination as a guarantee of
the independence of the forensic expert and the correctness of
his/her conclusion. Therefore, there is a threat to legalize the
violation of the right to repeated examination, as there would
be no other institution in Ukraine authorized to conduct such
examination.

Recent changes in forensic psychiatry cannot but raise ques-
tions: from why only the forensic psychiatric examination and
only fragmentary has become subject to statutory amendments
to why the MoH of Ukraine does not have such peremptory po-
sitions regarding the subject of forensic medical examination,
provided that in the letters analyzed above, the Moh of Ukraine
allow forensic examinations at the territorial bureaus, which are
in fact local establishments. Such double standards lead to the
system producing evidence that can be declared inadmissible,
and in combination with other factors such a legislative founda-
tion, the activity of the authorities leads to the threat of human
rights violations.

The problem created by the CrPC of Ukraine, namely, that
this law does not contain the delimitation of the examinations
on procedural grounds, which gives grounds for claiming that
it is impossible to carry out, for example, additional or repeated
examination under the CrPC of Ukraine remains common for
both types of forensic examinations. However, another proce-
dural code provides for this possibility, defining in Part 2 of Art.
103 of the CPC of Ukraine that, if necessary, the court may order
several examinations, additional or repeated examinations. Dif-
ferent types of examinations are defined by the by-laws as well,
for example, paragraph 8 of the Procedure and pargraph 2.2 ofthe
Instruction fix the possibility of conducting primary, additional and
repeated examinations. The procedural way out of the situation of
legislative dissonance is to apply Art. 4 of the Law of Ukraine “On
Forensic Examination”, in which the independence of the foren-
sic expert and the correctness of his/her conclusion are ensured, in
particular, the possibility of forensic repeated examination. There-
fore, in criminal proceedings the request for repeated examination
should be based on the Law of Ukraine “ On Forensic Examina-
tion”, bylaws, and not on the CrPC of Ukraine. This situation is un-
acceptable because it again affects the admissibility of the expert’s
conclusion as evidence in the case.
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In paragraph “it” Art. 6, Art. 73 of the Law of Ukraine “Fun-
damentals of the legislation of Ukraine on health care” provides
the right to carry out alternative medical examination in case
of disagreement of the citizen with the conclusions of the state
medical examination and in other cases provided by law. In the
case of alternative examination, the citizens independently se-
lect the expert institution and experts. In practice, this human
right cannot be exercised, since there is a clear state monopoly,
and there are no institutions for alternative examination. For
example, in view of the above analysis, forensic examination
in Ukraine is lawfully and without any alternativeconducted by
only one institution: the Main Bureau of Forensic Examination
of the MoH of Ukraine.

The attention shall be drawn to one more regulatory dispar-
ity. The Rules provide for the possibility of conducting foren-
sic medical examinations on an entrepreneurial basis with the
instruction that it should be conducted according to the Law of
Ukraine “On Forensic Examination”. It should be noted that the
current version of the Law does not contain such a provision,
but in the primary maternal context it was envisaged in Art. 7,
that forensic activity can be carried out on an entrepreneurial
basis with a special permit (license), as well as by citizens under
one-time contracts.

The research of L.F. Paramonova [14] is devoted to the study
of the development of the private forensic examination institute
based on comparative legal analysis. In particular, the author has
illustrated the spectrality of different national regulatory bases and
noted the dependence of the catalyst of the development of such
an institute, the number of private experts on the statutory basis of
each state. For example, the researcher noted that the Law of the
Republic of Moldova “On Forensic Examination and the Status of
Forensic Expert” provides for the possibility of private experts, but
given the regulatory changes related to the prohibition of extending
such practice to the examinations in criminal cases on life, health,
freedom and dignity of the person, the number of experts decreased
and in general there were questions about the expediency and re-
quest for the functioning of such.

It is very important for Ukraine at the stage of spectral reform
being carried out by the MoH of Ukraine to choose the right
model, first and foremost, for the subjects of forensic examina-
tion. In this context the experience of the Republic of Belarus, in
particular the Law “On the State Committee for Forensic Examina-
tion of the Republic of Belarus™ as of 15.07.2015, is relevant. It de-
termines that in spite of this Committee, the State Security Commit-
tee, the State Border Committee, the State Customs Committee, as
well as legal entities, sole proprietors licensed to carry out forensic
activities have the powers to conduct forensic examinations. In ad-
dition, examinations can be carried out in a single order by persons
with specialist knowledge. According to researcher A.P. Orekhova,
it is important for the Republic of Belarus to adopt the Law on fo-
rensic examination in order to streamline forensic expert activity
and determine its subjects [13].

According to the Law of the Republic of Belarus “On the
State Committee for Forensic Examination of the Republic of
Belarus” [5], the State Committee for Forensic Examination
is a centralized system of state agencies, which, in accordance
with the legislative acts, have jurisdiction in the field of forensic
expert activity, subordinated to the Republic. One of the main
principles of its operation is the independence from the activities
of other state agencies, political parties, other public associa-
tions and other organizations, officials in the exercise of their
powers. It should be noted at the outset that in our country there
can be no question of independence from the authorities, be-
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cause in the named field there is dependence, first of all, on the
MoH of Ukraine. The powers of the State Committee include the
analized areas of activity, in particular: overseeing the quality
of health care delivery by healthcare institutions regardless of
ownership and departmental subordination, informing interested
state agencies about identified deficiencies in the organization
and delivery of health care to the population at the territory of
the Republic of Belarus, conduction of forensic medical and fo-
rensic psychiatric examinations.

Also, this Law includes Chapter 8 “Supervision of quality of
health care delivery”, which enshrines the framework of super-
vision of inspections, monitoring of quality of care and other
preventive measures. The Committee’s officials are responsible,
for example, for the transmittion inspection materials in due
course to pre-trial investigation agencies and courts, and to keep
secret protected by legal acts.

Statutory framework of Belarus determines the right to re-
ceive information which is a medical secret without the consent
of the patient or the persons defined by Art. 18 of the Law of
Belarus “On health care”, if necessary, for example, to conduct
forensic medical and forensic psychiatric examination, to super-
vise the quality of the health care. In contrast, paragraph 16 of
the Procedure provides that the expert is obliged to obtain from
the agency (person) who appointed the examination(s), the con-
sent of the person for whom forensic psychiatric examination
was appointed, to the use of information about his/her health
status, facts of applying for health care, diagnosis, intimate and
family aspects of life, as well as other information obtained dur-
ing medical examination. However, the regulations do not de-
termine how the authorized persons should act in the absence of
such consent, neither the form of expert’s request nor the form
of the person’s consent.

Results and discussion. It is necessary to point out the ur-
gent need for the formation of national model of expert activity,
which should enshrine the following: subjective composition of
expert activity, maximum independence of forensic experts and
requirements for them, clarity of regulation in the procedural
codes, in particular in the CrPC of Ukraine on amendments and
consolidation of procedural signs of forensics. Priority measures
include: 1) clear regulation at the Law of Ukraine “On Forensic
Examination” of state institutions that have the right to conduct
forensic and forensic psychiatric examination list; 2) determination
of the status and legal nature of the territorial bureaus of forensics
for their activity to be carried out in accordance with the law; 3)
bringing the by-laws and regulations in the field of forensic exami-
nation in compliance with the laws of Ukraine. In order to build
a national concept, it is necessary to study the foreign experience
of forensic examinations functioning and to form domestic one,
implemented in the legal system of Ukraine, aimed at compliance
with the standards of the rule of law principle.

Conclusions. Current national legislation in the field of fo-
rensic examination is riddled with numerous lacunae and con-
flicts, partly given in the study, filled with Letters of the MoH
of Ukraine instead of regulatory decisions, and thus, acute legal
uncertainty creates difficulties in legal implementation and ex-
ecution, which negatively affects the protection of human rights
and violates the rule of law standards. In view of the spectral
transformation processes in Ukraine, we consider it expedient
that the newly created Commission on Legal Reform, approved
by Presidential Decree No. 584/2019 as of 07.08.2019, put on
the agenda the issue of reforming forensic examination, which
can play a significant role in the administration of justice in the
light of best international statutory practice.
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SUMMARY

FORENSIC MEDICAL AND FORENSIC PSYCHIAT-
RIC EXAMINATION: SOME ISSUES OF LEGAL REG-
ULATION

Senyuta I., 2Orlyuk O., ’Buletsa S., “Ivanchulynets D.

'Danylo Halytskyi Lviv National Medical University, Depart-
ment of Medical Law of the Faculty of Post-Graduate Educa-
tion, *Research Institute of Intellectual Property of the National
Academy of Legal Sciences of Ukraine; *State Higher Educa-
tional Institution ,, Uzhhorod National University”, Department
of Civil Law And Procedural Law of Law Faculty; *Transcar-
pathian District Administrative Court, Uzhhorod, Ukraine

The article deals with the issues of legal regulation of forensic
and forensic psychiatric examinations in Ukraine. Issues related
to forensic examinations in the field of healthcare are urgent
and particularly difficult to implement and enforce novadays in
Ukraine, given the significant gaps and controversies in legal
regulation. The rights of patients and medical professionals may
be violated in course of the named examinations provision.

Current national legislation in the field of forensic examina-
tion is riddled with numerous lacunae and conflicts, partly given
in the study, filled with Letters of the MoH of Ukraine instead
of regulatory decisions, and thus, acute legal uncertainty cre-
ates difficulties in legal implementation and execution, which
negatively affects the protection of human rights and violates
the rule of law standards. In view of the spectral transformation
processes in Ukraine, we consider it expedient that the newly
created Commission on Legal Reform, approved by Presidential
Decree No. 584/2019 as of 07.08.2019, put on the agenda the
issue of reforming forensic examination, which can play a sig-
nificant role in the administration of justice in the light of best
international statutory practice.

Keywords: forensic examination; forensic psychiatric exami-
nation; professional offense; healthcare provision; rule of law.

PE3IOME

CYAEBHO-MEJUIIUHCKAS U CYJAEBHO-IICUXHA-
TPUYECKAS OKCIHEPTHU3A: HEKOTOPBIE BOIIPO-
CbI TIPABOBOTI'O PEI'YJIMPOBAHUSA

!Cenrora .41, 2Opaok E.IL, ’Bysena C.B.,
‘UBanuynunen JI.B.

[JTo606CKUIl HAYUOHATLHBIT MEOUYUHCKULL YHUBEPCUMEM UM.
Januna Tanuykozo; >Hayuno-ucciedo8amensckutl. uHCmumym
unmennexmyanvHot cobcmeennocmu Hayuonanvnoi akademuu
npasosvix Hayk Ykpaunv; *Tocyoapcmeentoe gvicuiee yuebrnoe
3asedenue « Yorccopoockuil HayuonanbHulll yHueepcumenmy, Ka-
gedpa epadicoancrkozo npasa u npoyeccyaibHo2o0 npasa opu-
Juueckozo axyremema; *3axapnamckuil OKpYICHOU AOMUHU-
cmpamugnblii cyo, Yorceopoo, Yrpauna

B crartbe paccMaTpHBalOTCS BOMPOCH IIPABOBOTO PETYIHPO-
BaHMS MIPOBEICHUS Cy[AeOHO-MEANIIMHCKON 1 CyIeOHO-TICHXU-
aTpUYecKoll 3KcrepTusbl B YkpanHe. Borpockl, cBi3aHHbIE ¢
CyAeOHO-MEANIIMHCKUMH JKCIIEPTH3aMH B OOJIACTH 3APABOOX-
paHeHus, ABIAIOTCS aKTyalbHBIMUA M OCOOCHHO CIIOXKHBIMH IS
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BHEAPCHUSA U obecreueHus COGH}OHGHH}], YUuTbIBasA 3HAYUTEIIb-
HblE NMPOOEIbl U MPOTUBOPEUUS B IPABOBOM PEryIUPOBaHUU.
[IpaBa nanueHToB U MEAULMHCKUX PAOOTHUKOB MOT'YT OBITH Ha-
PYLIEHBI B XOA€ NPOBEACHUS YKa3aHHBIX KCIIEPTU3.
JlelicTByIoIIIee HALMOHAIBHOE 3aKOHOJATENbCTBO B 00NACTH
CyAe0OHO-MEAULMHCKON SKCIICPTH3bI CONEPKUT MHOTOYMCIICH-
Hble MpoOesbl U KOH(IMKTHI, YaCTHYHO IPUBEICHHBIE B HC-
CJIeZIOBAaHUH, 3aIlOJHEHHbIE NMUcbMaMM MuH3IpaBa YKpanHbI
BMECTO HOPMATHBHBIX DEIICHUH, W, TakuM 00pa3om, ocTpas

IpaBoBasi HEOIPECICHHOCTh CO3aeT TPYIHOCTH B IIpaBopea-
JIM3alyyi U IPaBOMUCIOJIHEHUHN, YTO HCTaTUBHO CKa3bIBACTCA Ha
3alIMTe NpaB 4eJOBeKa M HapyllaeT HPUHIMII BEPXOBEHCTBA
npaBa. C y4eToM IMpOLECCOB CIEKTPaIbHON TpaHchopManui,
ABTOPbI peKOMeH}lyI'OT BKJIFOYUTH B l'lOBeCTKy JHSA KOMI/ICCI/II/I 1o
paBoBoii pedopme Bompoc peopMUpPOBAHUS CyIeOHO-MeIH-
LIMHCKOM KCIEPTH3bI, YTO CHITPAET 3HAYUTEIBHYIO POJIb B pa3-
BUTUU NPABOCYIUs B HAIIPaBICHUN MEXKAyHApOIHON 3aKOHOa-
TEJIHOU NMPaKTUKH.
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