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

1. CraTbs 1omKkHa OBITH IPEJCTABICHA B IBYX SK3EMIUIPAX, HA PYCCKOM MJIM AHIIMHCKOM SI3bI-
Kax, HareyaTaHHas Yepe3 MoJITOpa HHTEPBasia Ha 0HOI CTOPOHE CTAHAAPTHOIO JIMCTA ¢ IMPUHOM
JIEBOTO MOJIsI B TP caHTHMeTpa. Mcrmonp3yemblil KOMITBIOTEPHBIH WPUQT I TEKCTa Ha PYCCKOM U
aHTmiickoM si3pikax - Times New Roman (Kupuiiauma), s TeKCTa Ha TPY3WHCKOM SI3BIKE CIIEAYET
ucrons3oBath AcadNusx. Pazmep mpudra - 12. K pykonucu, HarieyaraHHON Ha KOMIIBIOTEPE, TOJDKEH
ob1Th ipuitosker CD co craTbeit.

2. Pa3mep craTbu 107KEH OBITH HE MEHEE IeCATH U He OoJiee 1BaALATH CTPAHUI] MALIMHOIINCH,
BKJIIOYAs yKa3aTelb JINTepaTyphl H pe3ioMe Ha aHTIIMICKOM, PyCCKOM U TPY3MHCKOM SI3bIKaX.

3. B crarbe 10omKHBI OBITH OCBELICHBI aKTYaJIbHOCTh IAHHOTO MaTepraa, METOAbI U PE3YJIbTaThl
UCCIIEIOBAHUS U UX 00CYyKACHHE.

IIpu nmpencTaBneHny B re4aTh HAYIHBIX IKCIIEPUMEHTATLHBIX pab0T aBTOPHI IOJIKHBI YKa3bIBaTh
BUJ U KOJIUYECTBO SKCIIEPUMEHTAIBHBIX KUBOTHBIX, IPUMEHSIBIIMECS METOABI 00€30011BaHUs H
YCBIJICHHUS (B XOJ€ OCTPBIX OIIBITOB).

4. K crarpe IOMKHBI OBITH MPHIIOKEHBI KPATKOE (HA MOJICTPAHMUIIBI) PE3IOME Ha aHTIINHCKOM,
PYCCKOM U Ipy3UHCKOM $I3bIKaX (BKJIIOUAIOIIEe CIEAYIONINE Pa3ieibl: IeJb UCCIEIOBAHNS, MaTepral u
METOJIbI, PE3yJIBTAThl M 3aKIIFOYCHUE) U CITUCOK KITFoUeBbIX ciioB (key words).

5. Tabnmuip! HEOOXOIUMO MIPEACTABISTE B ITe4aTHOH popme. DoTokonnu He TpuHUMaroTcs. Bee
nu(ppoBbIe, UTOTOBbIE U MPOLEHTHBIE JAHHbIE B TA0JHIAX J0JKHBI COOTBETCTBOBATh TAKOBBIM B
TeKcTe cTaThbu. Tabnuibl U rpad)uKu TOJKHBI OBITH 03araBeHbI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300pakeHUH. PUCYHKH, 9epPTEXH 1 AUAarpaMMBbI CIIEAyeT 03aIIaBUTh, IPOHYMEPOBATh M BCTABUTH B
COOTBeTCTBYMOIIEE MecTo TekcTa B tiff hopmare.

B noanucsx k MukpodoTtorpadusM ciienyeT yKasblBaTh CTEIICHb YBEIMUYESHUS YePEe3 OKYIISP HIIH
00BEKTHB U METOJI OKPACKH MIJIM UMIIPETHAIINN CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOMAATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHnn crareid B xypHanm MHI mpocum aBTOpOB cobmronars
HpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKONHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMUTETOM PEIAKTOPOB MEAMIMHCKUX JKYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B xoHIIe Ka)X10l OpUTMHAIBHON CTaThy NpUBOAUTCS Onbimnorpaduueckuii cnucok. B cnimcok naurepa-
TYpPBI BKJIIFOUAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKM B TeKcTe. CIHCOK COCTaBIIsIeTCs B
andaBuTHOM MOpsAAKe U HymMepyeTcs. JlutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUruMHana. B
CIMCKE JINTEPATyPhl CHavYajIa IPUBOISTCS PaOOThI, HAIIMCAHHBIE 3HAKAMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupuuien u naruauneil. CChUIKM Ha IUTUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIAPaTHBIX
CKOOKax B BU/IC HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOW padoThI B CITUCKE TUTEpaTypbl. bospmmn-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 MOCTCAHNUE S5-7 JIET.

9. ns momydeHHs MpaBa Ha MyONHMKALMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEKJICHUS BU3Y U COIPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAalledaTaHHbIC Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIyKeOHBIN M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBILIATH IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCIPaBIsTh cTarbi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

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

Hpﬂ HApymI€HUH YKa3aHHbIX IMPaBUJI CTATbU HE PaCCMaTPUBAIOTCH.




REQUIREMENTS

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.




O3BMAHMS LodIMSRRIH(MK

Ogsd30sdo LHsGool Fomdmeagbolols bako®ms ©sgoigemn dgdwogyo Fabgdo:

L bAo@os gbws Fo@dmawyobmm 2 3o@mse, Gyl ob obyaoliy® 9b9d%bg,odgdooao
LAobos@Bgmo gyamol 1 2390©0bg, 3 13 Logsbol dodibgbs ggemols o LE®0Jmbgdls
dodol L5 0b@g@gogols @ogom. 30dmygbgdyemo 3md309@ 90 geo ddogdo agbye ©s oby-
@oliy®gbmgsob Gg9dbEgddo - Times New Roman (Kupuuuna),boaoem Jo@mygagbmgeb @gl@do
Lako®ms godmgoygbmo AcadNusx. IHog@ol bmds — 12. LEsGool mseb gbps sbanwgls CD
LEs@oom.

2. LASA00L JEPEPMds 5O Yoo 9oy gbgl 10 y39Mbg bogergdls ws 20 ag90bg dgBb
0B gM5A7IM0L Lool s Hgboydggdols (0baemolig®, Gyl ©s Jodmygm 9bgdbg) homgamom.

3. LAs@0sdo Lokodms godydogl: bogomnbol sd@oommds; 3genggol dobsbo; bisggenggo
dolboans o 203mygbgdygeo Igmnmegdo; Jowgdymmo g gagoo s domo goblbyxs. gJlsg@modgb-
A9o babosmol Es@ogdols Fo@dmagbolisl s3@m®gdds gbos dogmommb Lsgdlidg@modgb@m
3bmggegdols Lobgmds s GomEgbmds; go9@303oMgdolis s wodobgbols Jgmmegdo (3§ 3539
3egd0l 30MmMbdgddo).

4. LAGOSL mob Pbs osberwgl Mgboydy obyeoliy®@, Gylyge s Jodnyga 969Dy
sMobogegd bobggo®o gg9@wols JmEygmmdols (bomsyg®ol, sg@mmgdols, s glgoyengdols
domomgbom ©s 9bs dgozogrgl dgdmgy 3obymuzomgdgdl: dobsobo, doboms ws dgmmegdo,
99900 s ©obliggbgdo; BgJb@ s ygdo bsfomo s@ ¢bws ogmlb 15 LEH®0Jmbbyg bsjangdo)
> boggobdm Lo@dygggdol hodmbomgsgro (key words).

5. gb®oggdo Loko®ms [o@mdmowaobmon bsdgdwo Lobom. yggans 3003y, dgdo-
X09989e00 s 3OM39bG Yo Jmbozgdgdo gbps dgglodsdgdbmoal GgJuBdo dmygsbogl.

6. BmAMLYOsmgdo 9bes ogml 3mbBOSLEAY@o; Ly@omgdo, bobsbgdo, wosa®sdgdo
- oloma@gd g0, obmd®ogo s Lomobowm saosl holidygmo. @9b@Gagbma®sdgdols
ROAMsbangdo Fo@Imoaobgm 3mbo@oygo yodmbobymmgdom tiff gm@ds@do. dogOmam@m-
Lbyg@omgdols (od(gmgddo Lakodms dogmommm mggmsdol sb mdogdBogol Lodgoggdom
35000950l ba@olibo, sbomsagdols dgmgdgols ob 033G gabsi00ls dgmmeo s s@bodbmm Uiy-
om0l bgs s Jggos bofoagdo.

7. 5535370 53BMm@gdols a356M9d0 LAs@0sdo s@obodbgds obozosmgdbols msbps@mngom,
93beg@ols — giEbomyao GEsbL o 3z00m.

8. LASHOSL MOb Ybws sShanwgl sg@BMMol Jogd 2odmygbgdyero Lodsdyem s 9iEbm-
9GO0 dOMdgdol dodamoma®ogzoygmo bos (dmam 5-8 Faol Low®dom). sbdsbydo Fymdom
Jo®dmagboen  dodgroma@ogoyen Losdo dogmomgmn xg bodsdyam, dgdwgey gEbmgeno
33B™@950 (2350, 06005 gbo, LEASG00L Lomsy®o, gy@bsgol slbsbgagds, aodmzgdols
s 00, {gao, g9@bognols Ne, 30639e00 s dmgrm 2390©g60). Jmbma@sgools dgdmbgggsdo
dogmomgmn  25dmigdol Fgmo, saommo s 239090l Loghmm @omegbmds. @9JL@Edo
33o005H e ghboggddo 9bos Joygmommm s3@mEA0l dglodsdolbo N @o@g@s@yg@ol Lools
dobggom. dobobdgfmbogros, M3 300G oy [yommgdol 9dg@gbo bsfogro ogml 5-6
Yool Low®dol.

9. LASA0SL Mmob gbs obanwgl: o) WoFgbgdbymgdbols ob Lodgibogdm byenddwgsby-
@ols (odwyobgds, ©sdm{dgoygmo bygandmfg@oms ©s dgkoom; &) odaol L3gEosolBols
sdm{dgoygmo g3gbbos, MMIgendoz Jomomgdyao 0dbgds bsgombols of@gogmds, dobsaols
Logdomds, 3gmmeol Lobommds, dgogygdol LadgEbog@m-3@sJ@oggeo 3bodgbganmds.

10. LEs@ool dmeml bakodms gggems sgBm@ols bgadm§g@s, @mdgamms Gom©gbmds
o 9bws swgdo@gdmegls 5-L.

1. dgesdios 0dmggdl guagdsls dgolfm@ml bEsgos. 3gdudby dgdomds ©s dg-
Xg090s begds bosgBmam m@oyobsgrols dobgwgoon.

12. woygdggdgmos @gsdiosdo obgmo LEs@ool Fodmoagbs, @mdganoi ©slsdgdwow
Fotagboano ogm bbgs @gosdiEosdo b a0dmdggybgdgmo ogm Lbgs aodmzgdgddo.

>0bodbyao Fgbgdol wodwgggol dgdmbgggsdo LHsEogdo o@ aoboboangds.




GEORGIAN MEDICAL NEWS
No 3 (288) 2019

Cooepoicanue:

Bbenemukr B.B., Kopooxo JI.P.
OCTPAS HEITPOXOJUMOCTb TOHKOM KMUIKU: HEKOTOPBIE ACIIEKTBI KOHCEPBATUBHOI'O JIEUEHMS.......... 7

Bajelidze G., Vardzukashvili M., Bajelidze M., Zimlitski M.
TREATMENT OF FEMORAL SHAFT FRACTURES IN CHILDREN OF PRESCHOOL AGE ........cccooviiiiiieieeeeeeee e 11

Bannaaypamsuan J1.3., Muzangapu M.I.
OILIEHKA BO3MOXHOCTEM VJIETPA3BYKOBOI'O MCCJIEJJOBAHUSI
B IMATHOCTHUKE MOBPEXJIEHUIN TTTEYUEBOTO CYCTABA .......oooivviieieiecoseiieeeessssessse s 15

Kursov S., Nikonov V., Biletskyi O., Feskov O.
FORMATION OF EXCESSIVE AMOUNT OF ENDOGENOUS CARBON MONOXIDE
AND INCREASE OF CARBOXYLATED HEMOGLOBIN CONTENT IN PATIENTS WITH POLYTRAUMA..........cccvcu..... 20

Morozenko D., Marushak O., Gliebova K., Shakun O., Skochelias O.
CLINICAL AND BIOCHEMICAL MARKERS IN THE DIAGNOSIS OF BACTERIAL ARTHRITIS
OF KNEE JOINT AND PERIPROSTHETIC INFECTION OF HIP JOINT .....ccioieieieieieieieeie ettt nnas 26

Rybin A., Varabina A., Broshkov M.
EPIDEMIOLOGY AND MANAGEMENT OF OVARIAN CANCER BASED
ON THE CLINICAL EXPERIENCE OF THE SOUTHERN REGION OF UKRAINE........cccoctiiiiiiiriineeeeeeeee e 32

Orjonikidze Z., Orjonikidze R., Panin A., Tsitsiashvili A., Arutyunov S.
IMPROVED DESIGN OF TEMPORARY PROSTHESIS FOR THE BONE AUGMENTATION
AND TWO-STAGE DENTAL IMPLANTS OSSEOINTEGRATION PERIOD.......ccocciiiiiiieiirieieieeeseeeee s 37

Zurabiani N., Suladze N., Margvelashvili-Malament M., Tkeshelashvili V.
IMPACT OF ACCESS TO DENTAL SERVICES ON DENTAL CARIES RISK
IN ADULT POPULATION OF GEORGIA.......coiiiiitiiitiieeiee ettt ettt ettt b et s et et b et s et et s et e st e eseneenea 40

Toxapuyk H.U., Boikra 10.B., Tokapuyk B.T., Fapu6ex J.9.
POJIb MAPKEPOB ®HBPO3A [PU ITUEJIOHEDPUTE V JIETEM PAHHETO BO3PACTA ..o 44

Migriauli 1., Meunargia V., Chkhaidze 1., Sabakhtarishvili G., Gujabidze K., Khokrishvili G.,
Janashia J., Butsashvili M., Kamkamidze G.
CLOSTRIDIUM DIFFICILE INFECTION IN CHILDREN WITH EXPOSURE TO ANTIBIOTICS.......ccceceiieieeireeeeeeeerieiene 48

Avaliani T., Talakvadze T., Tabagari S.
PROGNOSTIC VALUE OF PLASMA MYELOPEROXIDASE LEVEL’S
AND ECHOCARDIOGRAPHIC DETERMINANTS IN CHRONIC HEART FAILURE PATIENTS .....ccocoiiiiiiiiieieeieeieeeeieene 55

Avaliani T., Talakvadze T., Tabagari S.
INFLUENCE OF NUTRITIONAL STATE ON OUTCOME IN PATIENTS WITH CHRONIC HEART FAILURE...................... 61

JluBepxo U.B., Aonyranuena J.A
CBA3b ITATOI'EHETUYECKUX MEXAHM3MOB PA3SBUTH S UTHOPAPKTA MUOKAPIIA
C XPOHMYECKOM OBCTPYKTUBHOM BOJIE3HBIO JIETKUX: IIPUYMHBI 1 ®PAKTOPBI PUCKA (OB30P) ................. 66

MamamraspumiBuin H. ., Adammaze P.1., Caaramsuiau ILA., Xyoya M./l., Bouopumsuau U.B.
BUOMAPKEPHI IITOBPEX/IEHM A MUOKAPIA U X POJIb
B I[IPOT'PECCUPOBAHUU CEPIIEYHOM HEJIOCTATOUHOCTH (OB30P) .......c.ooioeeeeoeeeeeeeeseeseeeees s 69

Hepb6ak M.A., boaan:xkap A.A., Kopauas I.H., lankanny E.E., Jlazyp S1.B.

KJIMHUKO-2HIOCKOITMYECKA I XAPAKTEPVICTUKA TIOPAXXEHM S CJIM3UCTOM OBOJIOUYKU
TACTPOIYOIEHAJIbHOM 30HBI V ITAITUEHTOB C PABIIMYHOM MACCOM TEJIA

U XPOHUYECKHUM TEITATHITOM C ..o ena s 73

Kusuna /I.I'., LHapesa E.B., Cxopoxogosa H.O.

SPPEKTUBHOCTD U BE3OITACHOCTH OMBUTACBUPA/TTAPUTATIPEBUPA/PUTOHABUPA

U JIACABYBUPA B JIEHEHUM [TALIMEHTOB C BI'C-UH®EKIWEN 1B TEHOTHIIA:

REAL WORLD JTAHHDBIE .....ccooiititiiiiiiiteiiitetetntet ettt ettt ettt sttt ettt etttk b ettt ettt ettt b et nes 77

© GMN 5



MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

Barbakadze G., Khachidze T., Sulaberidze G., Burnadze K., Jebashvili M.
COMPARATIVE ANALYSIS OF EFFICIENCY OF URSODEOXYCHOLIC ACID AND COMBINATION OF VITAMIN E

AND VITAMIN C IN TREATMENT OF NON-DIABETIC NONALCOHOLIC STEATOHEPATITIS.........ccceovevvievieriereeveeveenee 81
Babak O., Bashkirova A.

RESULTS OF CORRECTION OF THE HEPATIC STEATOSIS ON THE BACKGROUND

OF HYPERTENSION AND OVERWEIGHT WITH HELP OF ESSENTIAL PHOSPHOLIPID COMPLEX ..........ccccu...... 86

Pertseva T., Borysova 1.
THE FORECAST OF LETHAL OUTCOME IN CHRONIC LEUKEMIA PATIENTS WITH PNEUMONIA...........cccceeveinennn. 91

Gotua M., Kulumbegov B., Chanturidze N., Devidze M., Lomidze N., Rukhadze M.
ASSOCIATION BETWEEN URTICARIA AND INFECTIONS (REVIEW) ....cviiiiiiiiieiieieeeeeeteete ettt 97

SAxumenko [1.0., Axumenko E.A., Eppemenkona JI.H., Kiouko B.B.
OPTAHOCIIEHU®UYECKHUE 1 OPTAHOHECIELIU®UYECKUE AYTOAHTUTEJIA
N ITOPAJKEHUE OPTAHOB U CUCTEM TTPY CUHZAPOME HHEIPEHA........coiiiiiiiieeeeeeeeee et 101

Bounnapenko I'M., Yuyuko C.B., Hukurenko U.H., lllep6axoBa FO.B.
COBPEMEHHBIE OCOBEHHOCTH ITATOMOP®O3A CUDPHUIINCA (OB30P) ..ottt 105

Babkina O., Matyukhin D., Danylchenko S., Glazkov E., Halmyz O.
USING HISTOLOGICAL METHODS IN FORENSIC MEDICAL PRACTICE
FOR DETERMINATION OF THE AGE OF INJURY TO THE PANCREAS ........cctoiiiiietetetecieee ettt 110

Apkhazava M., Kvachadze 1., Tsagareli M., Chakhnashvili M.
GENDER-RELATED CORRELATION OF PAIN SENSATION,
MOR LEVEL AND SOME HOSTILITY INDICES........coiioiiotiotiiteete ettt ettt ettt ettt ettt seeteeaeevsessessessesseseeseesesseeseessensensan 114

I'yceiinoB 3.M., Mopo3 JI.B., Auapocosa O.C.
OCOBEHHOCTH PACTIPOCTPAHEHHOCTHU ITOJINMOP®M3MA (C-589T) 'EHA IL-4 1 ETO CB3b C YPOBHEM IL-4
B CBIBOPOTKE KPOBU Y BOJIbHBIX OCTPHIM BPYLIEJIE30M B PECITYBJIMKE A3EPBAMJIKAH. ... 120

Jlapuna C.H., bypnaes H.W., bepeunkunze U.A., JlazapeBa 10.b., lerrapesckas T.FO.
CTPYKTVYPHBIE, MOJIEKVYJISIPHBIE 1 ®YHKIITMOHAJIBHBIE OCOBEHHOCTH ITOKPOBOB
TPEMATO/ 1 BO3SMOXHOCTH PASPABOTKI AHTUT' EJIbMUHTHBIX TTIPEITAPATOB (OB30P)......ccconiiieiiiieiciiirnenen 125

Kooemasunze H./L., YuxkBuaanze /LIL., Myeunaanze X.9., Mukenaanze M.JI.
MMKPOBHAS CTPYKTYPA CJIM3UCTOM JBIXATEJIBHBIX ITYTEN
Y HEJJOHOIHNEHHBIX HOBOPOMKIIEHHDBIX .......cooiuiiiiiiiicieeieeteeteeteett ettt ettt s et easeveeneessess e s eseeseesesseeseessensennan 131

Marakushin D., Chernobay L., Vasylieva O., Morozov O., Korobchanskij P.
BRAIN INTEGRATED ACTIVITY IN MEDICAL STUDENTS UNDER CONDITIONS
OF ADAPTATION TO PSYCHOEMOTIONAL STRESS ......oootiotiitiitieiieteeeteeteet ettt ettt et eveeve s esa s e s eaeeseeseeveeseessensennan 135

Pyvovar 1., Kuzmenko O., Chernaya V., Muratova D., Pyvovar Yu.
CONCLUSIONS OF MEDICAL-SOCIAL EXPERT AND MILITARY-MEDICAL COMMISSIONS
AS AN OBJECT OF AN APPEAL TO PUBLIC AUTHORITIES: ADMINISTRATIVE LEGAL ANALYSIS ...cooooiiiiieiieieeine 139

Byaena C.B., I'punbko C.J., Typsnuus B.B., Pesyunka U.E., [lanuna 10.C.
MOPAJIBHBIHN VIIEPE B MEJIULIHE (OB30P) ........ovvoiveoeieeeieisessesessesssses s ssss s sssssssssnssssn oo 146

Deshko L., Ivasyn O.,Gurzhii T., Novikova T., Radyshevska O.

PATENTING OF MEDICINES IN UKRAINE THROUGH THE PRISM OF THE ASSOCIATION AGREEMENT

WITH THE EU AND THE TRIPS AGREEMENT: IMPROVEMENT IN MEDICAL

AND ADMINISTRATIVE REGULATIONS ..ottt ettt ettt ettt ettt et et e taeteeaeesaessessensessesseeseeseeseeseessensensan 154

Mamunanmsuiau T.JL., Uxuksumsuiu U.J1., Enykuaze M.I., Mauapapuauu M.I., Kunnanu Hana B., Canukunse T.B.
CEJIEKTUBHAA DODPEKTUBHOCTD DKCTPAKTOB I'PY3MHCKUX BOBOBbLIX KYJIBTYP
HA JURKAT Y MDCK KITETK ......ooouiiiieiiesiiesieeie ettt et sttt ettt e st e et enseesseansesseeaseesseenseensaenseenseenseansesnseensesssenneenseenseenses 158

Filipets N., Filipets O., Slobodian K., Gabunia L., Gvishiani M., Maxaradze T.
PHARMACEUTICAL ACTIVATORS OF ATP-DEPENDENT POTASSIUM CHANNELS AS POTENTIAL
NEPHROPROTECTORS AGAINST GLOMERULAR AND TUBULAR DAMAGE TO THE NEPHRON (REVIEW)..................... 163

6



GEORGIAN MEDICAL NEWS
No 3 (288) 2019

HAYKA

OCTPASI HEITPOXOJMMOCTH TOHKOM KHIIKH:
HEKOTOPBIE ACIIEKTBI KOHCEPBATUBHOI'O JIEYEHUSA

Benenukt B.B., Kopooko JI.P.

I'BY3 «Teprononvckuii cocydapcmeennviii meouyurckuil ynusepcumem um. M.A. lopbauesckoeo MO3 Vkpaunwvry, Yxpauna

Ocrpas Henpoxoxumocts ToHKOM Knmku (OHTK) mo cei
JICHB SIBIISICTCS CIIOXKHOM U CIIOPHOH Npo0JieMOl B HEOTIOKHOM
abmoMuHAIBHOW XUpypruu [2,8], 9TO OOBSACHSETCS MHOXE-
CTBOM IIPUYUH, BBI3BAIOLIUX HENPOXOAUMOCTh TOHKOM KHIIKH
(TK), MHOTOCTOPOHHOCTBIO KJIMHUYECKOW KapTUHEL. Berens-
JIOKEHHOE 00yCIIaBINBACT HEOOXOANMOCTE BEIOOpA PA3INIHbIX,
HEeCTaHJapTHBIX HOJXOJI0B K JIEUSHHUIO 3Toro 3adonesanus. Co-
IJIACHO MHEHHsI HEKOTOPBIX aBTOPOB [10], «TONBKO OAHO MOXKHO
TOYHO IPE/ICKA3aTh 110 OTHOLICHUIO K TOHKOKHUILIEYHOU HEempo-
XOIAMMOCTH - 3TO €€ HEeTIPEACKa3yeMOCThy. I3BeCTHO, 4TO 60IIb-
sele OHTK, koTopble MOCTYNAaOT B XUPYPrU4eCKOE OTACICHUE,
ONEePUPYIOTCS TONBKO B 55-65% ciyuaeB. OqHON U3 3HAUUMBIX
[IPUYMH HEYHOBICTBOPUTEIbHBIX pe3ynbTaToB sedeHus OHTK
SIBIIIETCSL HEOOOCHOBAHHAsSI IIPOJIOHTAIINSI CPOKOB KOHCEPBATHB-
HOU Tepanuu. Ilepen XupyproM 4acTto BO3ZHHMKAIOT BOIPOCHI:
ornepupoBars 6oipHOTO Wi Het? Ecim onepuposars, To korna?
OTBeT Ha TOT BOIIPOC OCHOBBIBACTCS Ha pe3ylbrarax KIMHH-
YECKOTO M PEHTICHOJIOTUYECKOT0 uccieoBaHuid OonbpHOrO [13],
KOTOpBIE, OCOOCHHO Ha HAaYaJbHBIX CTAAUIX 3a00JEBaHMUS, MO-
T'yT OBITh HEOCTaTOUHO HH(popMaTuBHEIME [11].

Taxum 06pa3zoMm, ompejeeHHe U OLeHKa HEKOTOPBIX KIIH-
HUYECKUX U MHCTPYMEHTAIbHBIX IPU3HAKOB B KIUHUYECKOM
teueHuH 3aboneBanus y 6ompHbIXx OHTK mossonut mudde-
PEHIMPOBAHHO OIPEAETUTH JICUCOHYIO TAKTHKY M YIyUIIUTh
pesynbrarhl JeueHus. HeoOxonqumocTs BHEIpPEeHUS! B KIMHU-
YECKYI0 IPAKTHKY HOBBIX aJIrOPUTMOB JAMArHOCTHKU U XHU-
PYpPru4ecKoi TaKTUKU MOATBEPKICHA U APYTUMU HCCIEA0Ba-
TEJISIMU 3TOH podiemsl [6,16].

Ilenbto uccnenoBaHus SIBUIOCH YIYYIICHUE PE3YJIbTAaTOB
JedeHuss OOJIBHBIX OCTPOH HENPOXOAMMOCTHIO TOHKOH KHIIKH
ITyTeM ONTHMH3AIHU ANArHOCTHUECKO-JICYEOHOTO aJlrOpUT™Ma C
Y4€TOM U3MEHEHHH B TOHKOU KHIIKE [IPU €€ HEIIPOXOAUMOCTH.

Marepuaa n metoasl. KomruiekcHo obcenoBano 277 60ib-
ueix OHTK. ¥V 56 (20,22%) nocne mpoBeneHnsT KOHCEPBAaTUB-
HOW Tepanuy HACTYyIMJIO €€ paspellieHHe. Y JTHX NallUeHTOB
KpoMe OOIIEKIMHUYECKHX METOOB HCCIIEA0BAHUS TPUMEHSIIH
nelKonuTapHbIi nHAeKke nHTOKcuKanuu (JIMM) st onpenene-
HUS BBIPA)KCHHOCTU MHTOKCHKALMOHHOIO CHHApOMa [4], KOH-
LEHTpAuu MoseKyl cpenneit Mmaccsl (MCM) [3]. DHnoreHHy0
HMHTOKCHKAIIMIO BBISIBILUIM C ITOMOIIBIO ONPENEIeHHs] COpOLu-
OHHOI CITIOCOOHOCTH IPUTPOLUTOB [ 12], HecrienudpuIecKyro pe-
3UCTEHTHOCTh OPTaHM3Ma - MaJIOYKOSICPHO-TUM(OIUTAPHOTO
naaekca (ITJIN) [1], uagekc xomopouaHocTu [14], cocTosiHue
BEreTaTUBHON HEPBHOM CUCTEMBI - C UCIIOJIB30BAHUEM HHJIEKCA
Kepzno [5], mpuMeHAINCh TaKKe PEHTTCHOJOIMYECKHE M COHO-
rpaduueckre MeToIbl HCCIECOBAHUS OPraHOB OPIONIIHOW IIO-
JIOCTH.

PesyabTarsl 1 ux o0cy:xkaenue. Bospact ucciaenyemsix na-
nuenroB ¢ OHTK BapbupoBan B nmpeznenax or 18 go 75 ner, B
Bo3pacte n0 60 ser 6bw10 45 (80,36%) GombHEIX. B mepsole
CyTKH 3a0osieBaHMs OBUIM TOCHHTAIN3HPOBAaHBI 39 (69,64%)
OT BCeX Clry4aeB. TakuM 00pa3oM, TOCIHUTAIN3AIHs AIIEHTOB

© GMN

TPYAOCIOCOOHOTO Bo3pacTa OblIa B OOJIBIIMHCTBE CIIydacB B
HepBbIe CYTKH 3a00JIeBaHUs, YTO UMEET 3HAYCHHE B KIMHUYE-
ckoM tedennn OHTK u nozonsier 3¢ pekTHBHO NCIIOIB30BaTh
KOHcepBaruBHoe JieueHue. B nepsslii nepuon teuenuss OHTK B
cranuonap mnoctynuio 22 (39,29%) nanueHToB JaHHOH IpyI-
IIbI, OCTaJIbHBIC OBUIN TOCIUTAIN3UPOBAHEI BO BTOPOH IEPUOJ
3a00IeBaHMsI.

MHorue nccienoBaTesd JaHHOW MAaTOJIOTHU MOTYEPKUBAIOT
3HAYCHUE OMpEJENCHUs XapakTepa M CTeIeHb KOMIICHCAIUH
¢yHKumoHanpHOTO cocrostHus OonpHOTO [8]. B 54 (94,64%)
CJlydasiX MalUeHTHI Jake NPU MOCTYIUICHHH BO BTOPOH cTaun
TeUeHUs 3a00JIeBaHMs OBLIM B CTANU KOMIICHCAIHN (DYHKIIHO-
HaJIbHOTO COCTOSIHHSI, OCTAJIBHBIC - B CTAJANH JICKOMIICHCAIHH 32
CUeT KIMHWYECKUX IMPOSBICHUI MMEIOIIEHCS COITyTCTBYIOIECH
narosioruu. MHmexe koMopOuaHOCTH B Bo3pacTe 110 59 et co-
crapua 0,8 6amia, B Bozpacte 60-74 net - 4,36 u B cTap4eckoM
Bo3pacte — 5,0 6amnoB. YV GonpmmHCcTBa 6obHBIX OHTK Ha-
OJTIONANIOCh HAJIMYHE CEpAEYHO-COCYIUCTOH COITyTCTBYIOIIECH
naroioruu (19,64%) u runepronndeckoit 6onesnn (14,29%),
TOT/Ia KaK TaKWe HO30JIOTMH KaK OXXHUPEHHE M IepeOpaibHast
MaTOJIOTHSI HE BCTPEUAlNCh HM B ONHOM cilydae. B aHamuese
Yy BCEX HEONEPHPOBAHHBIX OOJIBHBIX OTMEYAIUCH OT OJHOU JI0
TpeX oIepanuii B CPOKH OT MOCIIEAHETO OIEepPaTHBHOTO BMeIIa-
TenbeTBa OT 3 nHei 10 30 set.

B xope nccnenoBanust BBISBICHO, YTO O0JIb KaK KIMHIYECKUI
npusHak OHTK na6monanacs B 100% ciayqaes. ¥ 17 (30,36%)
OOJIBHBIX ITPH NOCTYTUICHHN OHA HOCHUJIA IIOCTOSTHHBII XapakTep,
y 39 (69,64%) — cxBaTKOOOpa3HBIil, HHTEHCUBHEIH - B HE3HAYH-
TEJILHOM KOJIMYECTBE CIIydaceB. 3aJepiKKa CTysa HaOlroaanach y
34 (60,71%) naruentos, razos - y 41 (73,21%). TomrHoTa 1 pBO-
Ta oT™Mevanucs y 43 (76,79%) n 8 29 (51,79%) naunenTos, coot-
BETCTBEHHO. PBOTa, Kak ximHHdeckuit npusHak OHTK nab6ro-
Jlajach 4yTh OOIBIIE, UM y HOJIOBUHEI OOIBHBIX STOW TPYIIIHL.
Bornee 3HauMMBIM CHMITOMOM Y IAIIMEHTOB C OJIAarONPUSITHBIM
teuenneM OHTK 6puta Tomrota. OObeKTHBHOE 00CIIeIOBaHUE
OOJIBHBIX ITOKA3AJI0, YTO JTOBOJIBHO YacTO HAOIIONAIOCH B3My-
THE XKUBOTA - 39 (69,64%) ciy4aeB, HanM4Ue TUMIIAHHUTA - 12
(21,43%). B 33 (58,92%) cmydasx OTMEYEH IOJIOKUTEIbHBINA
cumnrom CrxisipoBa, cuMnroM Bans naGmromancst 1OBOJBHO
penxo u He ObLI XapakTepHbIM mpu3HakoM B Tedenun OHTK.
IlepuroneanbHble IPU3HAKY B BHIE MOJIOXKHUTEIBHOTO CHMIITO-
Mma lllerkuna-barombepra u HanpspKeHUs MepeHeil OpronTHON
CTEHKH BBISBICHB! INIIb Y 7 (12,50%) manueHToB, a HHTEHCUB-
HOCTb UX ObLIa MaJIo BEIPaXKEHHOM.

J10BOJIBHO 3HaYMMBIM KJIMHIHYECKUM IIPU3HAKOM SIBIISIETCS Xa-
pakTep MOTOPHKH IHUIIEBApUTEILHOTO TpakTa. [lepucransruka
KUIIKY Obl1a ycuneHa y 39 (69,64%) G0ybHBIX, yTHETEHA B TPH
pasa pexe - B 13 (23,22%), y octansubIxX 4 (7,14%) GombHBIX
HepHUCTAIbFTHKA ObUIa HOpMaibHas. [loHOe OoTCyTCTBHE IepH-
CTAJIBTUYECKUX KUIIEYHBIX 3ByKOB B 9TOH IpyIIIe MAalUCHTOB HE
HaOJII0AI0Ch, YTO SBIISCTCS OJIAarONPHATHEIM IIPH3HAKOM Teue-
Hust OHTK.



Bo Bpemsi pEHTTEHONIOrMYECKOr0 HCCIICHAOBaHHS OPraHOB
OpIOLIHOM MMOJOCTH y HEONePHPOBAHHBIX OOJBHBIX OJHHM U3
3HAYUMbIX CUMITOMOB B JHarHOCTHYECKOM IUIaHe ObUIO HAJIU-
YK Y4aCTKOB MOBBIIICHHOMN THEBMATH3aLHH, KOTOPOE 0OHApPY-
xeHo y 42 (75,0%) 6onbubix. Jdpyrue npusnaku OHTK, takue
KaK KUIIEYHBIC apKU M YPOBHU >KuUAKOCTH, yamu Kioiibepa Ha-
OuroIaTCh OoJiee YeM B TPH pasa pexe.

Ocoboe BHMMaHHe, KaK 1 JApyrue aBTopsl [8,15], Mbl yaemsiu
V31 opranos GprourHoii monoctu. [Ipu nepBuuHOM o6cCieno-
BaHUM HabOmonamick conorpaduueckue npuznakun OHTK, kak
B OJIMHOYKY, OT/ICJIbHO, TAK U B COYCTAHUN B BUIE PACIIMPEHHS
nerenb TK 48 (85,16%), «MasTHUKOOOPA3HBIX» JIBMKCHUI XH-
Myca B IIPOCBETe MUIIeBapUTENbHOM TpyOku 12 (22,22%), cBo-
6oHOM sxuaKOoCTH B OprorHoi mooctu 10 (18,52%).

V3MeHeHusI HEKOTOPhIX JIaDOpaTOPHBIX IOKa3aTeneil y He-
onepupoBanHbix 60npHbIX OHTK npuBenens: B Tabmuie 1.

W3 npuBeneHHbIX B Tabmuie | JaHHBIX B TPyIIe HEONEPHPO-
BaHHbIX OonbHBIX OHTK He Bce moxasarenu GMOXHMHYECKOTO
aHaim3a u nepudepuueckoll KpoBu ObLIM MH(GOPMATHBHBIMU
JUIs IPOrHO3UPOBaHMS TeueHUs 3aboneBanus. Ha ponb panHei
JIMarHOCTHKM YKa3bIBalOT U Jpyrue aBropsl [7]. K nporuoctu-
YECKUM KPUTEPUSIM, KOTOPbIE MOTYT aJIeKBaTHO OTPa3UTh KIIU-
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Huueckoe Teuenne OHTK y HeonepupoBaHHBIX MAlEHTOB, HA
Halll B3NS, CJICAYET OTHECTH: XapaKTep MOTOPUKHU IUIIEBAPU-
TENILHOTO TPAKTa, PEHTICHOJOTHYECKHE M COHOrpauyecKue
JIAHHBIC OpPTraHOB OPIOIIHOI MOJOCTH, TUHAMHUKY H3MEHEHUM
JINU, TIJIN, copOroHHyIO CIOCOOHOCTh APUTPOLIUTOB M KOH-
ueHTpanuio MCM.

[pu nocrymrennn 6onpapix OHTK npeotnananue cummaride-
CKOTO OT/IeNIa BETeTaTUBHOM HEPBHOM crcTeMbl Habmonanock y 31
(55,56%) GompHOTO, TPeoOIaaHke MAPACHMITATHYCCKOTO OTIesa
-y 18 (31,48%), BereraruBHOe paBHOBecue - y 7 (12,96%) nauu-
eHToB. [Ipyu BbInucke OONBHBIX M3 XMPYPrHYECKOro CTAllIOHapa
BEreTaTHBHBII TOMEOCTa3 ObUI CIISAYIOIIMM: TIPEo0IalaHue CHM-
natuaeckoro otzena - y 17 (30,77%), napacumnariyeckoro - y 26
(46,15%), BereraruBHOe paBHOBecue - y 13( 23,08%).

Hapymenue nurarensnoit akuHoct TK y nanueHTos B uc-
clieyeMoi Tpyrnne OOJIbHBIX HMEET MePBOCTEIICHHOE 3HAYCHHE
JUISL IPOTHO3UPOBAHMUS TEUCHHMsI 3a00JIeBaHUS U BBIOOPA LIeJIeCOo-
o0pa3Hoii MenKaMeHTo3HOH Tepanun. Ha Gpone obuienpunsaToii
Tepanuu U MOCUHIPOMHON KOPPEKLUUHU COIyTCTBYIOLIEH Haro-
J0ruH OOJIBHBIM MPOBOAWIOCH AU PEepEeHINPOBAHHOE JICUCHUE
B 3aBHCHUMOCTH OT COCTOSHHA )KeJ'[y}lO‘lHO—KI/ILUe'-lHOFO TpakKTa
IpU TOCTYIJICHUHM: IPU YCUJICHHOW MOTOPHO-3BaKyaTOpPHOM

Tabnuya 1. Hsmenenus nabopamopusix noxkazameneu y HeOnepuposanuvix 6onvnulx (M+m)

JlaGopaTopHblii noka3areb Ipu nocryniienun B xoHue neyenus
Kommagectso spurporuros (10'%/ 1) 3,67+0,06 3,42+0,03%*
KonnenTparust remoriodonsa (1/71) 114,83+2,10 105,2+1,5*

T'emaroxpur 0,38+0,04 0,32+0,03
Konuuectso neiikonuros (10°/ 1) 10,34+0,15 6,95+0,06%**
JINUA (8 ox.) 6,09+0,06 1,84+0,027%***
IJIU (B ox.) 0,77+0,01 0,36+0,01%**
Kpearunun (MMoItb/m) 91,22+2.19 88,35+1,50
MovueBuHa (MMOJIB/I) 5,64+0,12 4,94+0,06*
Konuenrparust 6emnka (r/m) 71,30+1,80 73,23+2,10
Konnenrpamust MCM (yc.ex.) 0,322+0,042 0,272+0,028**
CopOumoHHas ciocoOHOCTh pUTPonuToB (%) 57,3242,57 72,9243,07%*
KoHmeHTpalysi HOHOB KaJbLHsI B CBIBOPOTKE KPOBH (MMOJIB/IT) 2,266+0,065 2,393+0,044**

npumeyanue: * — p<0,05; ** — p<0,01; *** - p<0,001 6 cpasuenuu ¢ OaHHLIMU NPU NOCTTYNLEHUU

Tabnuya 2. Aneopumm ucnonb308anus MeOUYUHCKUX cpedcma y Heonepuposannvix 6onvuvix OHTK
8 3ABUCUMOCIIU 0N COCMOSIHUSA MOMOPHO-38AKYAMOPHOU (DYHKYUU NUWeBAPUMENLHO20 MPAKMA

Craausi KoMneHcanuu
Cragus 1eKOMIICHCALUU
(1, 2 nepuoa reuenusi OHTK) npu
. . (2 nepuon Teuenusi OHTK) npu
JleueOHbIe MepONIPHSITUS COXpaHEHHOMH WJIN yCUJIeHHOi .
yraerenHoii nepucransruke TK
nepucraiabTuke TK

o — Tokoepoa anerar + +
DcceHnnaibHbIe (OChOIHITH B + +
PactBopsl AT® THOTpHazonuHa + +
KonneHTpoBaHHbIE pacTBOPHI TIIFOKO3BI + +
AHTaroHHCTHl HOHOB KaJIBIUS, MHOTPOITHBIH N
CIa3MOJIUTUK
PacTBoph!I KanbLus - +
JlexomIipeccus MUIEBapUTEIEHOTO TPAaKTa +
ITocunapomuoe JIeYeHUe COITyTCTBYIOLLCH N N
[aTOJIOTUu
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(YHKUIUM MTUIEBApUTEIBHOTO TPaKTa MPUMEHSUIN Tpenaparhbl-
AQHTOTOHHMCTHI HOHOB KaJbLUsI WM MHOTPOIHBIN CIa3MOJIUTHK
(pactBop 063umana - mo 1 ma 0,1% wa 200 mu 5% rIrOKO3HI,
2 pa3a B CyTKH, KalleJIbHO MJIM PacTBOP BeparaMmuia - 1o 2 Mi
0,25% na 150 mn 5% r1roKo3sl, 2 paza B CyTKH, KalleJIbHO; WIH
pacTBop namnaBepuHa rugpoxiopuaa — 2 - 4 miu 2% na 200-400
w1 0,9% Harpus xjiopuia 2 pa3a B CyTKH KalrelbHO, BHyTPUBEH-
HO), YTO MPHUBOANIIO K TOPMOXKEHHIO MOTOPHKH JKEITyI0YHO-KH-
IIEYHOTO TpakTa. [[poTHBOIOKAa3aHHUAMH K BBEICHHIO 003U1aHa
U BeparaMuia siBJSIFOTCSI: CHHYCOBasi OpaiuKapausl, OTHAsI I
HeToJHast OJIOKaja MPU BBIPAKCHHOW CEpICYHON HEI0CTaTOU-
HOCTH, OpOHXHAJIbHOI acT™Me U caxapHoM auaberte. [Ipu yrue-
TEHUM JIBUTaTelbHONW akTUBHOCTH TK mpuMeHsIM mpernaparst
KanbpLus (pacTBOp KajblMA ItokoHata — 1% pactBop 200 mu,
1 - 2 pa3a B CyTKH, KarelbHO, BHyTpUBEHHO). HazHauanu Taxxke
pacTBOpBI 0-TOKO(eposa anerar, KOHIEHTPUPOBAHHBIE PACTBO-
PBI DIIIOKO3BI, dCCEHIUaNbHbIE (HOCHONUNUABI, PACTBOPHI THO-
TpHuaszonuHa. Vcrnonp3oBaHue STHX IPENapaToB yIydlIaeT SHep-
reTUYeCKUil OOMEH M CIOCOOCTBYET HOPMAaJIM3AlMH MOTOPHKH
TK 'y 6onpabix OHTK.

VYuureiBas Haut onbIT Jiedenus: 6onbHbIX OHTK, npennaraem
CIIEYIOIINI alrOpuTM BBIOOpA CII0c00a KOHCEPBATHBHOIO Jie-
yeHus (Tabnuua 2).

VY 6oneueix OHTK mnocne mpoBeneHus KOHCEPBAaTUBHOIO
JIeYeHHsT HACTYIaJl0 BOCCTAHOBJICHHE M HOpPMAJW3alus JBH-
raTeibHOi aKTUBHOCTH IHILEBAPHTEIBLHOIO TPAKTa, YTO IOJ-
TBEPXKIAJIOCh KIMHUYECKH.

Kputepusmu 3¢ PpekTHBHOCTH KOHCEPBATHBHOM TEparny sB-
JISUTACH:

- OOBEKTHBHOEC YIYYIICHUE OOIIEr0 COCTOSHUS OOJILHOTO H
YMEHBIICHHE YPOBHSI MHTOKCHUKALIMH, BOCCTAHOBJICHHE PaBHO-
BECHs1 BEI€TaTHBHOTO TOMEOCTA3a;

- MOCTENEHHOE, YCTOHYMBOE BOCCTAHOBJICHUE Iaccaxa I10
IUIIEBAPUTEIILHOMY KaHaily (OTCYTCTBHE 3aCTOMHOrO conep-
JKUMOTO B JKEITYJKE, UICYE3HOBCHUE PEHTTEeHONIOrHYecKuX, Y31
npusHakoB HenpoxoauMoctu TK u cumnroma CknspoBa, camo-
CTOSITEIBHOE OTXOXK/ICHUE ra30B U Kaja).

B noarBepikaeHue pe3ynbTaToB MPOBEICHHOIO HCCIIEeI0Ba-
HUSI IPUBOJIUM KIIMHUYECKHUI TIpUMep.

bonpHoit I'., 58 et nocTaBineH B XUPYPrudeckyro KIMHUKY
Opurazaoil CKOpoil MOMOIIM C AMAarHO30M cliaeyHasi 00JIe3Hb
OpIOIIMHBI C KUIICYHOH HEHNPOXOIUMOCTHIO U BBIPAKCHHBIM
00JICBBIM CHHIPOMOM 4epe3 6 4acoB Mmociie Havyana 3aboseBa-
Hust. JKaao0bl Ha MHTEHCHBHYIO, TIOCTOSIHHYIO 00Jb B )KHBO-
Te, KOTOpas CONPOBOXKAJach TOIIHOTOH, PBOTOH, CYyXOCThIO
BO pTy. B aHaMmHe3e - 4eTbIpe M NATH JET Ha3aJa oNeparuu
Ha xenynke. Habnrogaercs 3axepkka razos u cryna. JKusor
MSATKAN, HEB3MYTHIH, CHUMITOMBI pPa3fApa)X€HUs OpPIOIIMHBI
oTpuuaresbHble, cuMnToM CKISIPOBa - MOJOKUTEIBHBIH, He-
pHUCTaNbTUYECKUE KHUILICYHbIC 3BYKH YCHJICHHBIC, 3BYYHbIC.
OOmuii aHamu3 KpOBU: IPUTPOLUTHl - 4,75x1012/1, remo-
106uH - 139 r/a, nedikouutel - 7,4x109/1, manodkosep-
Heie — 17%, cermenrosinepabie — 64%, numdorutsl — 15%,
MoHo1uThl — 4%, TIJIN -1,13, JIMU -5,16, unnec Kepno - +
26,14. BonpHOMY MPOBEICHO PEHTICHOrpaUUECKOE U COHO-
rpaguuecKkoe MCCIeJOBaHUSI OPraHOB OPIOUIHOI MOJOCTH C
MOHHUTOPHHTOM HepBoro. [Ipu mepBUYHOM PEHTIEHOJIOTHYe-
CKOM HCCJIEJOBAaHUHM BBISIBICHO CKOIUIEHHUE ra3oB 1o xony TK,
yamu Kioiibepa. IIpn Y3U - memin KUIIKM pacHIMpeHsl 10
28-29 MM C npu3HaKaMM HEIpPOXOJUMOCTH. VIHTEHCUBHOCTH
6osin y GOJIBHOTO yBeIMYHIACh U MAllMEHTY BBeleH 2% pac-
TBOP OMHOIIOHA, Yepe3 Ha30racTpajbHbIN 30HI - 1yOACHAIb-
Hoe conepxumoe. [IpenBapurenbHo BEICKAa3aHO MIPEIII0NI0Ke-

© GMN

HHUE O CTPaHIyIsSLHOHHOM Xapakrepe Hempoxoaumoctu TK.
[TpoBoaunack B/B MH(Y3HOHHAS TEpPAIUsl C LEJIbI0 HOATOTOBKH
K oIepauuy ¢ 1o0aBiIeHUEM B JiedeOHbII KOMIIJIEKC pacTBOPOB
AHTUOKCUAAHTOB, KOHLHCHTPUPOBAHHBIX PACTBOPOB IJIFOKO3bI,
JcCeHUHaNbHBIX (pocdonunugo mo 5,0 M1 BHYTPUBEHHO,
MHOTPOIIHOTO Clla3MaJIuTUKa — 2% pacTBOpa ManaBepuHa I'U-
npoxyopuna 4,0 mui, kanenabHo. Crycts 18 yacoB nposeneH
MOHHUTOPHUHT PEHTICHOJOIMYCCKOI0 MCCICAOBAHUA - YPOBHA
KHJKOCTH clieBa B Me3oractpuu. Ilocie mpoBeieHUs] KOM-
IUIEKCHOH Tepamnuu COCTOsHUE O0JIBHOTO CYIECTBEHHO U3Me-
HHUJIOCH: UCUE3JIH OOJIH B )KUBOTE, TOIIHOTA, PBOTA MPEKPATH-
JINCh, SI3BIK - BIIAYKHBIHN, )KMBOT - MATKHH, 0€300J1€3HEHHBIN;
KUBOT - HeB3AyTHUH, cumnToM CKispoBa He OmpenenseTcs,
KUIIEYHBIC NEPUCTATIBTUYCCKUE 3ByKI/I HCYCHUJICHHBIC, PUT-
MHUYHBIE, CpeIHUMH BoJHaMHU. CaMOCTOSTENBHO OTOLLIN
ra3el. [Ipu ompenenenuu 1aboOpaTOPHBIX IOKa3aTesei Io-
Jy4YeHbI CIeNyIOUNe pe3ynbTaThl: JeHKouuTel - 6,5x109/1,
najoukosiiepHsie - 9%, cermeHTosiepHbie - 60%, nuMporu-
ToI - 26%, mououutsl - 4, [1JIX - 0,35, JIUU -0,30, uaaekc
Kepno -+2,14. IlpoBeneHo MOBTOPHOE PEHTICHOJIOIMYECKOE
HCCIIeIOBAHUE - KHUIKOCTh He oOHapykeHa. [Ipomomxkaercs
KOHcepBaTHBHas Tepanus. Croiikoe yayuiieHue. boapHoM
BBIINNKCAH B YIOBJICTBOPUTECIBHOM COCTOAHUMU.

Takum obpasom, nedenue 6ombHbIx OHTK Tpebyer nenan-
TUYHOTO COOJIIOACHMSI HAarHOCTHYECKO-1e4eOHOro aaropurma
U ITOCTOAHHOI'O MOHHUTOPHUHI'A TALIUEHTOB.

)1.]'[5[ UCKIIFOUCHUS ITPOJIOHTAllM KOHCEPBATUBHOTO JICUCHUA Y
6onbHbIX OHTK pexomMeHyeM clemyrommii anroput™ BeIoopa
siedeHus (puc.).

Cramis Craqus
KOMITEHCAITHI <:: OHTK [:> IeKOMIIeHCAIHN

KoHcepBaTHBHOE lIeUeHHe, ITpenonepanioHHHAA
IIpeJOoIICPAHOHHAA IOATOTOBKA
MOATOTOBKA (4-6 1acoB) (2-4 gaca)

m OIIEPAIIA
[Iporpeccuposatid
OHTK OHTK

Paspemenne

Puc. Ancopumm evibopa neuenus 6onvivix OHTK

[TonyueHHsle B pe3ysbraTe UCCICIOBAaHMS JaHHBIE COIVIACY-
10Tcs ¢ MHeHHeM [. Monzopa [9] o ToM, 4To npuaepKuBaThCs
OJTHO# KIIMHUYECKOM CXEMBI, 3TO 3HAYUT 00peUb ceOs1 BO MHOTHX
Clly4asix Ha OMIMOKU U TI03TOMY XHPYPI, BBIOUpAsi METO] Jieue-
Hust 6onbHbIX OHTK, nomxen yuursiBath u3meHeHus B TK u
MMEIOLICIOCS KOHKPETHYIO KJIMHUYECKYIO CUTYaLHIO.

BroiBoabI:

1. Ilpu nocrymieHun OOJIBHBIX B CTallMOHAp C YCTaHOB-
JICHHBIM JTMarHO30M OCTPOH HEMPOXOAMMOCTH TOHKOM KHILKH
PEKOMEH/IOBAHO OIpeesieHHe (PYHKIIMOHAIBHOTO COCTOSHUS
TOHKOW KHIIKH Yy KaKIOTO MAalMeHTa JJIsi HazHadeHus qudde-
PEHIIMPOBAHHON MEAMKAMEHTO3HOM Teparuu.

2. Ilpu ycuineHHOW MOTOPHO# (QYHKLINH HHIIEBAPUTEIBHOTO
TpaKTa PEKOMEHIYeTCsl NPUMEHEHHE MpenapaTroB-aHTOIOHU-
CTOB MOHOB KaJIbIIMs WJIM MHOTPOIIHOTO CIa3MOJIMTUKA, a IPH
0CJIa0JICHHOM JIBUraTeIbHON aKTHBHOCTH TOHKOW KUIIIKH — TIpe-
Haparhl KaJIbLysL.

3. ITokazarensmu 3pHEKTUBHOCTH KOHCEPBATHBHOM Teparin
y OOJIBHBIX OCTPOM HEMPOXOAUMOCTHIO TOHKON KHIIIKHU SIBJISIFOT-
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sl yCTOWYMBOE BOCCTAHOBIIEHUE TTACCaXa 0 MUIEBAPUTENIBLHO-
My KaHaJly, yMEHbILCHUE YPOBHS MHTOKCHKAIIMU, 0ObEKTHBHOE
YIIy4IICHHE OOIIEro COCTOSHYSA NAlUCHTA.
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SUMMARY

ACUTE SMALL BOWEL OBSTRUCTION. SOME AS-
PECTS OF CONSERVATIVE TREATMENT

Benedykt V., Korobko L.
1. Horbachevsky Ternopil State Medical University, Ukraine

One of the complex problems in urgent abdominal surgery is
acute small bowel obstruction (ASBO). The goal of our research
is to improve treatment results for patients with ASBO by op-
timizing their diagnostic and therapeutic algorithm taking into
account changes in the small intestine during its obstruction.

We made a complex examination of 56 patients with ASBO
who recovered after conservative therapy. Besides common
tests, we also checked the severity of intoxication syndrome
using the leukocyte intoxication index, middle mass molecules
concentration, erythrocyte sorption capacity, comorbidity index,
patients’ nonspecific resistance, autonomic nervous system, and
results of abdominal radiographic and sonographic studies.

There were 45 (80,36%) of patients below 60 years of age;
55 patients were from 60 to 75 years of age - (19,65%). 39
(69.64%) patients were hospitalized on the first day of the dis-
ease. 22 (39.29%) were admitted during the first phase of ASBO,
the rest - in the second. 53 (94.64%) of cases were functionally
compensated. Sympathetic nervous system predominance was
observed in 31 (55.56%) of cases. The comorbidity index was
0.8 at the age below 60, while it was increased by 5.45 times at
the age 60-74 and by 6.25 times at the age of 75, respectively.

We draw attention to the frequency of clinical, X-ray and so-
nographic signs of ASBO in these patients. We outlined prognos-
tic criteria that can adequately reflect clinical course of ASBO
in unoperated patients and effectiveness of conservative therapy.
Depending on the state of the gastrointestinal tract at admission,
a differentiated conservative therapy was performed aimed at
restoring and normalizing motor activities of the digestive tract.
We offered an algorithm for treatment patients with ASBO.

Keywords: small intestine, obstruction, conservative treat-
ment.

PE3IOME

OCTPASL HENPOXOJIMMOCTb TOHKOM KHIIKH:
HEKOTOPBIE ACHHEKTbI KOHCEPBATUBHOI'O JIE-
YEHUA

Benenukt B.B., Kopo6xo JI.P.

I'BY3 «Tepronoavckuil 20cy0apcmeeHHblil MeOUYUHCKULL YHU-
sepcumem um. U.A Iopouesckoeo MO3 Vkpaunwvly, Yxpauna

OnHOW W3 CIOXKHBIX M aKTyaJbHBIX MPOOIEM ypreHTHOH al-
JOMUHATBHON XUPYPTHU SIBISIETCS OCTpas HENPOXOAUMOCTD
tonkoit kumku (OHTK). Lenbio nccnenoBaHus sIBUIOCH yiTyd-
IIEHUEe PEe3YIbTaTOB JICUEHHUS OONBHBIX OCTPOH HENPOXOANMO-
CTBIO TOHKOI KHIIKH IyT€M ONTHMHU3AIUH JHATHOCTHIECKO —
7e4eOHOTO aNrOpUTMa C YY€TOM M3MEHEHHWH B TOHKOHM KHIIKE
TIPU €€ HeTIPOXOUMOCTH.

KommiekcHo 00ciiefoBano 56 MaeHToB MOCiIe IPOBEACHUS
KOHCEpBAaTUBHOM Tepanmuy HAacTynwiio ee pazpeuieHue. Kpome
OOMIEKITMHIYECKNX METOIOB HCCIEOBAHUS MPUMEHSIIH JTEHKO-
IUTApHBIA MHIEKC WHTOKCHUKAIMM I OMPENETIeHHUsS BBIPaKCH-
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HOCTH HMHTOKCHKALHIOHHOTO CHHJPOMA, KOHIICHTPALMH MOJIEKYIT
cpenHeil Macchl. DHIOTCHHYI0 HHTOKCUKALIMIO BBISBIISUIU C IIOMO-
IIbIO ONPEAEICHHUsSI COPOLIMOHHON CIIOCOOHOCTH IPUTPOLIUTOB,
HeCHeIU(PHUIECKYI0 PE3UCTCHTHOCTh OpraHM3Ma - MaJIOYKOs-
JepHO-ITUM(OLUTAPHOTO HHEKCA, HH/IEKC KOMOPOUIHOCTH, CO-
CTOsIHUC BeFeTaTI/IBHOﬁ HepBHOl\;I CHCTEMBI - C UCIIOJIb30BAHUEM
unjekca Kepro, NpUMEHSUINCh TAaKkKe PEHTICHOJIIOTMYECKUE U
CcOHOrpa)MUeCKUe METO/bI MCCIEIOBAHKS OPraHOB OPIOIIHOM
nosoctu. B Bo3pacte 1o 60 net 6bu10 45 (80,36%) GonbHbIX. B
HIepBbIC CYTKU 3a00JeBaHuUs rocnuTanu3upoBansl 39 (69,64%)
naunueHToB. B nepssiii nepuon teuenus OHTK noctynuio 22
(39,29%) nmanmeHTa, ocTaNbHBIC - BO BTOPOii mepuo/ 3aboseBa-
Hust. 53 (94,64%) nauueHTa HaXOIWJIUCh B CTAJMU KOMIICHCA-
uu QYHKIHMOHAIBHOTO cocTosiHus. [Ipeobnaanue cummaruye-
CKOT'O OT[ieJla BEreTaTHBHON HEPBHOI cUCTEMBl HaOIIONAI0Ch B
31 (55,56%) ciryuae. Inaexc koMopOuaHOCTH B Bo3pacte 10 59
siet cocrasui 0,8 6ama, B 60-74 rona on Bo3pacrai B 5,45 pa3s,
B CTap4yeCKOM BO3pacTte — B 6,25 pas.

Bbl}lel’leHbl MNPOTrHOCTUYECCKUE KPUTEPUHU, aICKBATHO OTpa-
xkaromue knHuyeckoe TeueHnue OHTK y HeonepupoBaHHBIX
nanueHToB U 3G PeKTHBHOCTH KOHCEpBAaTHBHOW Tepanuu. B
3aBHCHMOCTH OT COCTOSIHUSI YKEIYIOYHO-KHUILIECYHOTO TPaKTa
IOpy TOCTYIUIGHUU TpoBeAeHa anp(depeHpoBaHHas KOH-
cepBaTHBHAsl Tepanus, HarpaBlieHHAas Ha BOCCTAHOBIICHHE
U HOpMaJuU3auuro HBI/IFaTeJ'IbHOl\;I AKTUBHOCTH MHUIIECBApH-
TeabHOro Tpakrta. [Ipeayiaraercst anropuT™ BeIOOpA JieUeHUs
6ompHBIX OHTK.
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TREATMENT OF FEMORAL SHAFT FRACTURES IN CHILDREN OF PRESCHOOL AGE

Bajelidze G., Vardzukashvili M., Bajelidze M., Zimlitski M.

David Tvildiani Medical University, Thilisi, Georgia

There are different methods of treatment of femoral shaft (di-
aphyseal) fractures of children. Good or satisfactory results can
be achieved by conservative as well as operative methods, so no
one particular method is used over the other for treatment and
which method is best is still controversial. Variety of methods
of treatment are explained by the fact that child’s bones have a
potential of growth and remodeling and this potential is great-
er in younger children. We should also take into account open
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growth plates and still immature vascular status. Furthermore,
psychological and social factors also play an important role in
the process of selection of methods of treatment.

Several methods of treatment of this pathology include con-
servative methods (traction and casting) [1-3,7,8] as well as op-
erative methods (osteosynthesis with Titanium elastic intramed-
ullary nails; submuscular or compression plating and external
fixator) [4-6,9,11,13-16]. Review of literature reveals two main
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Table 1. TEN outcome scoring

Excellent results Satisfactory results Poor results
Leg length inequality <1.0 cm <2.0cm >2.0 cm
Malaligment 5 degrees 10 degrees >10 degrees
Pain non non presen
Complication non minor and resolved aniin/?;olrazgnmgpgcﬁé?gi ty
Patients results in TEN’s group (n=49) 42 1
Patients results in Traction group (n=44) 33 3

types of treatment of this pathology at these ages: Spica cast
(with or without traction) and osteosynthesis with titanium elas-
tic intramedullary nail (TEN). There are studies, which show a
comparison of different methods of treatments. From PubMed
database few articles have shown comparisons between two
methods in children - skeletal traction followed by Spica cast
and osteosynthesis with titanium elastic intramedullary nail.
[7,8,14,15,17], but only two article had a focus on preschool age
children [8,15].

The goal of our study was to compare two methods of treat-
ment of femoral shaft fractures in preschool children (treatment
with spica past following of skeletal traction and ostheosythesis
with TEN) to share our experience and to show which one is the
more preferable one.

Material and methods. After institutional board approv-
al and written concern, we collected patient data from two
large Children’s hospitals in Georgia: “M. lashvili Children’s
Central Hospital” and “Batumi Mother and Child Healthcare
Center”. Traditionally in “M Iashvili Children’s Central hos-
pital” main method of treatment of preschool children with
fractured femoral shaft is osteosynthesis with TEN and in
“Batumi Mother and Child Helthcare Center” main treat-
ment is skeletal traction followed with Spica cast. Inclusion
criteria were patients aged from 2 to 5 years with fracture
of femoral shaft treated with above mentioned two meth-
ods. Exclusion criteria were patients with pathological and
open fractures, patients with polytrauma and patients, who
had femoral fractures by any other reason apart from trau-
ma. We divided patients into two groups according to above
mentioned treatment methods and labeled them as a “traction
group” and “TEN’s group”. We collected data about patient’s
sex, age, mechanism of trauma, methods of treatment, length
of hospital stay, early and late complications of treatment,
complications that arose when patients started to walk and
after walking as well. For the magnitude of complications
we used Flynn’s TEN outcome scoring (10) method. In order
to evaluate the difficulties with home care of patient experi-
enced by the parents or caregivers we created a simple ques-
tionnaire and asked them to fill in these forms on follow up
before child was allowed to walk. Questions included in the
Questionnaire are listed below:

“Please, mention how difficult the process of child care at
home was by following criteria: feeding, walking, defecation,
urination and hygiene:

1. Very difficult

2. Difficult

3. Mildly difficult”

Results are presented as Mean = SD. Difference between
groups has been evaluated statistically by two-tailed Stu-
dent’s ¢ test. In case of p<0.05, the difference was considered
as significant. The distribution of qualitative parameters has
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been evaluated by y*-statistics. We used SPSS software, ver-
sion 21.0 (IBM).

Results and their discussion. From 2013 to 2016 there
were total of 93 patients who met inclusion criteria for the
study. They were divided into two groups: 44 patients were
treated by skeletal traction followed by Spica cast (“traction
group”) and 49 patients were treated by osteosynthesis with
titanium elastic nails (“TEN’s group”). Patient’s average age
was 3 years and 6 months (from 2 to 5). Overall hospital stay
was an average of 19 days (ranged from 9 to 29) for the “trac-
tion group” and an average of 3 days (ranged from 2 to 7) for
the “TEN’s group”.

According to the scoring criteria of TEN by Flynn, results of
complications are recorded in Table 1.

Graphically incidence of complications are shown in Fig. 1.

90,0%
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Satisfactory and Poor results Excellent Results

Fig. 1. Incidence of complications in investigated groups
(group 1is “TEN's group” and group 2 - “traction group”)

One patient in “TEN’s group” with poor result was 3 year old
boy with spiral fracture of femoral diaphysis, who developed
pain after he started walking after 5 weeks from operation. After
3 months from the operation one of the elastic nails from the
lateral side cut out through skin. Because fracture was already
healed, the nail was taken out without general anesthesia.

In “traction group” all 3 poor results were connected with
pain, conducted by spica cast and skin laceration. The problem
was from bed caring of parents, which resulted in poor hygiene
and all 3 patients required cast changing and skin care.

We allowed partial weight bearing to patients treated with
TEN on average after 4,67 weeks (ranged from 3 to 6 weeks)
and to patients in “traction group” on average after 5,68 weeks
(ranged from 4 to 8 weeks). Result of partial weight bearing
graphically is shown in Fig. 2.

Statistical analysis of patients’ care at home before they
started to walk also showed significant difference between two
groups of patients and results are shown graphically in Fig 3.
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Fig. 2. Loading starting period (weeks) in investigated groups
(group 1is “TEN's group” and group 2 - “traction group”)
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Fig. 3. Evaluation of Patient Care in investigated groups
(group 1is “TEN's group” and group 2 - “traction group”)

The diagram shows that taking care of patients treated with
surgical method is less difficult than of those treated with con-
servative method.

There was no case of infection, delayed union or nonunion for
all 93 patients. 42 patients out of 44 in the “traction group” had
final follow up after one year from fracture and all of them were
doing well without problems. All 49 patients from “TEN,s group”
underwent second operation of removing the nails averagely after
8,5 month (range from 6 to 11 month) without complications.

The main line of treatment of femoral shaft fractures in pre-
school children during the millennia was traction (skeletal or
soft) followed by spica cast immobilization. Recently traction
methods are abandoned in many institution and patients are
treated by immediate spica cast application. But some hospitals
are traditionally continuing the traction before casting. There are
also some indications for previous traction which can decrease
rate of some complications such as femur shortening and loos of
reduction from immediate casting.

Flexible intramedullary nailing nowadays is rapidly becom-
ing a popular alternative method to the conservative treatment
including in preschool children as well.

In 2004 Hae-Ryong Song et al. [11] published retrospective
study and compare traction group with TEN’s group. They
analyzed total of fifty-one femoral shaft fractures data (24 in
traction group and 27 in TEN’s group). All fractures healed
without delayed union. No patient had functional limitation on
final follow up. Two patients had superficial skin infection in
the traction group. Three patients had skin irritation at the inser-
tion site of the nail in TEN’s group. The average time for partial
weight bearing was 75,6 days for traction group and 52,5 days
for TENS group. According the Flynn et al. at the traction group
9 had excellent results, 11 were satisfactory and 4 were poor; in
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TEN’s group 19 were excellent, 7 — satisfactory and 1 — poor.
Finally they concluded that femoral shaft fracture in this age can
be safer with flexible itramedullary nailing.

Rapp M. et al. in their paper [15], published in 2016, com-
pared different methods of treatment of femoral shaft fractures
in small ages of children, including traction followed by spica
cast and operation by TEN. They concluded that in group of
children with an age of 3 years there is no clear evidence, that
either nonoperative or operative treatment is preferable, but in
children with age 4-5 years operation with TEN is preferable
method of treatment with better short term outcome.

Yasser Assaghir [9] in his article analyzed two groups of pre-
school- ages patients- 52 patient of TEN’s group and 52 were
treated by immediate spica cast application. The study shows
that there is no significant difference in the main hospital stay
time between two groups, but time of weight bearing was sig-
nificantly shorter in TEN’s group. The Flynn score did not cor-
relate with clinical outcome, because only three cases had poor
score from 52 patients treated by immediate spica cast. They
concluded that TEN is a safe alternative to spica cast.

Lea Bopst et al [12] reported results from 72 children (main
age 4.1 years) with 73 femur fractures treated by flexible intra-
medullary nailing. Overall hospital length of stay was 9.1 days.
Early postoperative complications were distal nail exterioriza-
tion in 9 patients which were mainly treated by nail shortening
on an outpatient basis. Rotational abnormality was seen in one
child and one child had a local skin infection.

Conclusion. Besides many kinds of treatments in Preschool
children for femoral shaft fractures Osteosynthesis by titanium
elastic intramedullary nail remains excellent choice for treat-
ment of this pathology. There is statistically significant short-
er period for starting to walk compared to patients, who were
treated by traction and spica cast. Also patient care at home was
significantly less hard in patients who were treated operatively.

REFERENCES

1. Alhefzi A, Alshammari D, Bund L et al. Anatomical and func-
tional evaluation of the diaphyseal femoral fractures in children
under 6 years old. Acta Orthop Belg. 2016 Dec; 82(4): 854-860.
2. Allen BL jr., Schoch EP III, Emery FE. Immediate spica cast
system for femoral shaft fractures in infants and children. South
Med J 1978; 71: 18-22.

3. Assaghir YM' Titanium elastic nail in femur fractures as an
alternative to spica cast in preschoolers. J Child Orthop. 2012;
6(6):505-11.

4. Blasier RD, Aronson J, Tursky EA. External fixation of pedi-
atric femur fractures. J Pediatr Orthop 1997; 17:342-346.

5. Bopst, Lea MD; Reinberg, Olivier MD; et al. femur fracture
in Preschool Children: Experience with Flexible Intramedullary
Nailing in 72 Children. Journal of Pediatric Ortopaedics 2007;
27(3):299-303.

6. Caird MS, Mueller KA, Farley FA. Compression plating of pe-
diatric femoral shaft fractures. J Pediatr Orthop 2003; 23:448-452.
7. Flynn JM, Luedtke LM, Ganley TJ, Dawson J, Davidson RS,
Dormans JP, Ecker ML, Gregg JR, Horn BD, Drummond DS.
Comparison of titanium elastic nails with traction and a spica
cast to treat femoral fractures in children. J Bone Joint Surg Am.
2004; 86-A(4):770-7.

8. Hae-Ryong Song, Chang-Wug Oh et al. Treatment of femoral
shaft fractures in young children: comparison between conser-
vative treatment and retrograde flexible nailing. Journal of Pedi-
atric Orthopaedics B 2004; 13: 275-280.

13



9. Imam MA, Negida AS.Elgebaly A. Titanium Elastic Nails
Versus Spica Cast in Pediatric Femoral Shaft Fractures: A Sys-
tematic Review and Meta-analysis of 1012 Patients. Arch Bone
Jt Surg. 2018; 6(3):176-188.

11. Metaizeau JP. Stable elastic intramedullary nailing for
fractures of the femur in children. J Bone Joint Surg Br 2004;
86:954-957.

12. Michael J. Hefferman, J. Eric Gordon et al. Treatment of
Femur Fractures in young children: A Multicenter Comparison
of Flexible Intramedullary Nails to Spica Casting in Young Chil-
dren Aged 2 to 6 Years. J Pediatr Orthop 2015; 35:126-129.

13. Mortier D, De RK. Flexible intramedullary nailing in the
treatment of diaphyseal fractures of the femur in preschool chil-
dren. Acta Orthop Belg 2008; 74: 190-194.

14. Nascimento FP, Santili C. Flexible intramedullary nails with
traction versus plaster cast for treating femoral shaft fractures
in children: comparative retrospective study. Sao Paulo Med J.
2013;131(1):5-12.

15. Rapp M, Kaiser MM, Grauel F et al. Femoral shaft fractures
in young children (<5 years of age): operative and non-operative
treatments in clinical practice. Eur J Trauma Emerg Surg. 2016;
42(6):719-724.

16. Sela Y, Hershkovich O, Sher-Lurie N, Schindler A, Givon U.
Pediatric femoral shaft fractures: treatment strategies according
to age--13 years of experience in one medical center. J Orthop
Surg Res. 2013;8:2.

17. Soleimanpour J, Ganjpour J, Rouhani S, Goldust M. Com-
parison of titanium elastic nail with traction and spica cast in
treatment of children”s femoral shaft fractures. Pak J Biol Sci.
2013; 16(8):391-5.

SUMMARY

TREATMENT OF FEMORAL SHAFT FRACTURES IN
CHILDREN OF PRESCHOOL AGE

Bajelidze G., Vardzukashvili M., Bajelidze M., Zimlitski M.
David Tvildiani Medical University, Thilisi, Georgia

There are several methods of treatment of femoral shaft fractures
in small age children (from 2 to 5 yaers of age). Aim of our study
was to compare two of them: skeletal traction followed by spica
cast and osteosynthesis by Titanium elastic intramedullary nails.

We analyzed and compared 93 patient’s data from which 44
patients were treated by skeletal traction followed by Spica cast
(“traction group”) and 49 patients were treated by osteosyn-
thesis with titanium elastic nails (“TEN’s group”). According
to Flynn’s scoring criteria for TEN there was not statistically
significant difference between groups: in “traction group” 33
patient had excellent results, 8 patient - satisfactory and 3 pa-
tient - poor results; in “TEN’s group 42 patient had excellent
results, 6 patient - satisfactory and 1 patient - poor result. There
was statistically significant difference between groups according
the beginning partial weight bearing for patient after treatment -
4,67 weeks for “TEN’s group” and 5,68 for the “traction group”.
We created questionnaire for parents and caregivers about dif-
ficulties of patients’ care at home before they start to walk and
there was also significant difference which showed that care
for patient in “TEN’s group wasn’t as difficult as for patients in
“traction group”. There was no case of infection, delayed union
or nonunion in all of the 93 patients.

We concluded that osteosynthesis by titanium elastic intra-
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medullary nail remains excellent choice of treatment for this
pathology and it can be successfully used as alternative for con-
servative treatment in this age of patient’s.

Keywords: Femoral diaphyseal fracture; preschool age; trac-
tion and casting; titanium elastic intramedullary nail.

PE3IOME

JEYEHHME MEPEJIOMOB BEJIPEHHOMN KOCTH Y JIE-
TEM JOMKOJBbHOI'O BO3PACTA

Bbamxemnaze I T., Bapasykamsuiaun M.B., bajkeannsze M.I.,
Suminnkuii M.I.

Meouyunckuit ynueepcumem um. [asuoa Teunouanu, Tounucu,
I py3sus

CyLIecTBYeT HECKOJIBKO METOIOB JICUEHHs IepesioMoB Oe-
JIPEHHOM KOCTH y JIETeH MIIaJIIIEero BO3pacTa - oT 2 70 S JIeT.
Lenbio uccnenoBaHus sIBUIOCH CPABHEHHE ABYX METOJIOB JIeue-
HUSI IEpEesIOMOB OEIPEHHOMN KOCTHU: CKEJIETHOE BBITSHKEHHE C I10-
CJICAYIOIUM HAJOKCHUEM TUIICA U OCTEOCHHTE3 AIaCTUUHBIMU
UHTpaMEeAYJUIIPHBIMU CTEP)KHAMH THUTAHA.

[Ipoananu3upoBaHbl U CpaBHEHbI JaHHbIE 93 MalMeHToB, U3
HUX 44 NanueHTa MoJIyvaiy JICUCHHE CKEICTHBIM BBITSDKEHHEM C
MOCIIEYIOLIUM HaJI0KEHUEM T'HIica («rpyIna BBITSDKCHUs») U 49
IALIEHTOB - OCTEOCHHTE30M C JIaCTUYHBIMU TUTAHOBBIMHU CTEPK-
HsiMu («rpynmna TEN»). CortacHo «xputepusiM orieHku DniHHay,
MEXIy TpyNIaM{d CTaTHCTUYECKU 3HAYMMOM pPa3HUILI HE BbI-
SIBJICHO: B «TPYHIE BBITSDKEHUS» 33 MalMeHTa UMENU OTIIMYHbIC
pe3ynbTaThl, 8 MALUEHTOB - YAOBJICTBOPUTENIbHBIC U 3 IalleHTa
- roxue; B rpynne TEN 42 naiuenra uMeny OTIMYHBIC Pe3yib-
Tarbl, 6 MALUEHTOB - YIOBJICTBOPUTENBHbIC U | MAIIUEHT - IJI0X0H
pe3ynbTar. BeIsBIeHa CTAaTUCTUYECKH 3HAYMMas pasHULIA MEXITY
IpynamMy B MOKa3aTesIX BOCCTAHOBJICHHUS JIBUraTeIbHOM aKTHB-
HocTu: i «rpynnel TEN» - cryets 4,67 Hemenu, IS «TpyIIbl
BBITSDKCHISD - 5,68 Hemenb. CormacHo TaHHBIM aHKEThI, pa3pado-
TAHHOM aBTOPAMH, JUTS POMUTEIICH U JIHIL, 00CCIICYNBAOIINX YXOI
3a [ALUEHTaMH JIOMa JI0 TOr0 KaK OHU Hayald XOAWUTb, BBIIBICHO
3HAYUTEJILHOE PA3JINUKE: B «TPYIIIE BBITHKECHUSD YXOI 32 IALlUeH-
TOM 0BT Oosiee cnokHBIM, 4eM B «rpymie TEN». B nemom, y 93
MAIMEHTOB HH OJJHOTO CITy4Yast HH(EKINH, 38 IepyKaHus CpacTaHusI
WM HECPACTaHUs He BBIBJICHO.

B pesynbrare uccienoBaHus aBTOPBI MPULLIH K BBIBOLY, YTO
OCTEOCHHTE3 C IOMOUIBIO IACTUYHOIO HHTPAMEIYJUISIPHOTO
CTEPIKHS U3 TUTAHA SIBISETCSA OTIMYHBIM BEIOOPOM IS JICUECHUS
IIepeJIOMOB OCIPEHHOM KOCTH M MOKET OBITh YCIIEILIHO UCIOJIb-
30BaH B KayeCTBE aJbTEPHATUBBI KOHCEPBATHMBHOMY JICUECHUIO
MAlMEHTa B JIeTell B JOLIKOJIBHOM BO3pacTe.
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B IMATHOCTHUKE MMOBPEXJIEHUM IIJIEYUEBOI'O CYCTABA

Bbaunpypamsuiu JI1.3., Musangapu M.I.

Tounucckuii 20cyoapcmeentviil MeOUYUHCKUL YHUBEPCUMEm,
000 «Huy cocnumansy, omoenenue OUaeHOCMUKYU U UHMepE8eHyuoHHoU paduonozuu, I py3us

Ilo manmeIM BcemupHOW OpraHW3alyM 3ApPaBOOXPAHCHUS
(BO3) nmopexnaenus miedesoro cycrasa (I1C) sBustrorcs Hau-
Ooree 4acTOW NMPUYMHON IOTEPH TPYHOCIOCOOHOCTH M WHBA-
JIUAu3auuy HaceneHus Bcero mupa [1,24]. TpaBmaruueckue
IUICYEBOTO CYCTaBa BBI3BAHBI PA3IMYHBIMU ITOBPEKICHUSIMU:
yImHOaMy, BBIBUXaMH, NEPEIOMaMH U Pa3pblBaM CyXOXKWIUH
MBIIII] BPAIIATeJIbHON MamkeTs! 11eda (BMIT)[2].

OmuuM U3 Haubolee CyIIECTBEHHBIX (DPaKTOPOB, BIUSIOMINX
Ha 3¢ dexTHBHOCTH JedeHus nospexaenuii [1C u nporxos, sB-
JISIeTCSI TIOJHASL ¥ CBOEBPEMEHHAsI TMAarHOCTHKA, OCOOCHHO Ha
paHHHUX CTaAMsX MATOJIOTHYECKOro Iporecca. JlmarHocTuka
narostorun BMIT npoBomuTest HOCPeICTBOM yIBTPa3ByKOBOTO
HCCJIEN0BAaHMs, TAaK KaK PEHTICHOJOTMYECKHE METOABI HE WH-
(hopMaTHBHBI IJIS TUATHOCTHKH [TATOJIOTHU MSTKUX TKaHEH U UX
IIPUMEHEHHEe LeJIecO00pa3HO JHIIG JJISI UCKIIOUCHUS I1aTOJIO-
rum Koctei [4].

MarunTHO-pe3onancHas Tomorpadust (MPT) sBistercst no-
CTaTOYHO MH(POPMATHBHBIM METOJIOM, HO OHO HE IMEET TeX BO3-
MOXKHOCTEH, KOTOpPBIE XapaKTEePHBI IS YABTPCOHOTpahHIeCcKo-
IO HCCIIEA0BAHUS, [IPEAOCTABIISIOMETO BO3MOXKHOCTD IIPOBECTH
o0cie/ioBaHNe B pPEaJbHOM PEXKUME BPEMEHH, UYTO SIBISIETCS
penraromuM B 1uddepeHIrani MacCCHBHOTO YaCTHIHOTO MO-
pa’keHMs1 U MOJHOro paspbiBa cyxoxunus [6]. Ilpu stom MPT
3HAYHUTEIHHO JOPOXKE U B PAJE CIy4aeB MaTepHAILHO HEJIOCTY-
TICH JUTS OIPE/IETICHHBIX CJIOEB HACEICHHS.

B nporecce MenepkMenTa 3a001eBaHMI IIIEIEBOTO CycTaBa 3a-
JIeIICTBOBAHBI Pa3INYHbIC MEAUIMHCKUE AUCIUIUINHBL MEAUIIHA
oOmiell NpakTHKH, (HU3NOTEpaIysi, OpTOIeUIecKas XUPYPIHS,
PEBMATOJIOTHs, CHIOPTHBHASI MEAMIIIHA, MEJIUIINHA PeaO IHTaIlI
1 paguorust. JJist Kakaoit 13 9TUX TUCHUILIHH AXArHO3 AIEeHTOB
¢ 3a00JIeBaHMSIMHE TIICY - BaykKHasl [podiiema.
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MarnutHo-pe3zonancuast Tomorpadpust (MPT) - obmamaer
HanboJiee BHICOKOHM TKaHEBOW KOHTPACTHOCTBIO, YTO JeJacT
METOJ{ BEICOKOA((EKTUBHEIM B JHATHOCTUKE ITOBPEKACHUI,
B TOM YHUCJIE MATKUX TKAHEH, O 4eM CBUACTEIbCTBYET BBICO-
KUl npoueHt coBnageHuil nanusix MPT u pesynsraToB ome-
paTUBHBIX BMemaTenscTB. Ha 9ToM ocHoBaHa menecoobpas-
noctb nposeaenus MPT TIC B npegonepaiiioHHOM Iepuojie.
3HAYUTENIbHBIME HEJOCTATKAMHU METOJA SBIIAIOTCS BBICOKAs
LCHA, JUINTEIbHOCTh HCCIEA0BaHUs, HAINYUE KapJUOCTHUMY-
JATOPA, METAJUINIECKUHUX UMIUIAHTOB, KJIAyCTPOpoOHs nemna-
I0T UCCIICJOBaHHE HEBO3MOXKHBIM[8-11].

VnerpasBykoBoe uccienosanue (Y3U) obmagaer BEIcO-
KOH 5()()eKTUBHOCTBIO B OLIEHKE COCTOSIHUS cTpykTyp BMII,
TaK Kak II03BOJISIET BEHIIOJHATH CKAHUPOBaHHE C (PyHKIIHO-
HaJIGHBIMU IIp00aMu, ¢ BEICOKOH TOYHOCTBIO OIIEHUBATH CO-
CTOSHUE MATKHUX TKaHed. OTCyTCTBHE NPOTUBOIOKA3aHUU U
JIyueBOH Harpysku genaeT Y3 MeTonoM NEpBUYHOIO CKpU-
HUHIa Y [103BOJSCT IPUMEHATh €ro P MHOIOKPAaTHOM Ha-
Omonennn B nquHaMmuke. OnHAKo, HapsAy ¢ HECOMHEHHBIMU
JocTouHcTBaMu, Y3U uMeer u onpeeacHHbe OrPaHUYCHUS:
OTpaHMYEHHE B MCCICJOBAaHWH KOCTHOHM TKaHH, Npobiema
IIPOHUKHOBEHUS B KOCTB , U3 33 4Ero OrPaHUYCHO BU3YyallU-
3a0yUsl caMOM KOCTH U KOCTBbIO DKPaHUPOBAHHBIX CTPYKTYP,
TaK)Ke€ HEBO3MOXKHOCTb UCCIICIOBAaHUS IIPU HAJIOKECHUU TUI-
coBoi nmoBsa3ku. [12,13].

Lesnbro uccnenoBanus ABUIOCH yCTaHOBICHHE JUAarHOCTUYC-
CKOH LICHHOCTHU YJIBbTPa3ByKOBOI'O UCCICAOBAHUS B JUarHOCTUKE
HOBPEIKACHUH IJICUEBOIO CYCTaBa.

Marepuaa u meroabl. O6cnenoBanbl 100 MaMEeHTOB C kKa-
nobamu Ha nospexxaenue I1C (46 myxunH, 54 >KEHIIVH, BO3-
pact — 57.56+12.88 1eT), OHM BKIJIIOYAIHM TPaBMaTHYECKHE, JIe-
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FeHepaTl/IBHO—}II/ICTpOd)I/I'-[eCKPle M BOCIHAJIMTCIIBHBIC I1aTOJIOTHH
(TEHIMHUT, TEHJMHO3, TEHIUHONATHS, CYO0aKpOMHO-CyO/IeNTO-
uaHbll Oypeut). ¥ Beex Obuto mposereHo Y3U Ha anmapare
TOSHIBA xario XG ¢ gatuukam 7.5-12 mrl'i ¢ moruteporpaduu
(LIBETHOM, PHEPreTUYECKUIl) B MOMNEPEUYHbIX M CaruTTaJbHBIX
cpesax. OneHeHa TonmuHa (auddysHas, J0KaIbHAs), CTPYKTY-
pa ¥ COCTOSTHUE KOHTYPOB OCHOBHBIX CYXOXHJIMH I17I€4€BOTO CY-
CTaBa BO BPeMs BBIIIECYNIOMSIHYTBIX MATOJIOTHH. 23 manueHTam
nposeneno MPT (MRI-1.5 TESLA, TOSHIBA), kxotopas Obuia
UCIIOJIB30BaHa, KAK METOJ «30JI0TOTO cTaHxapTay. C moMoLIbio
MPT 6but0 orieHena tonmuHa (AuddysHasi, JOKIbHAsT) CyX0-
KM, UX CTPYKTYpa M COCTOSTHUE KOHTYpOB B 3 pexumax (T1,
T2 u PDFs). cpaBHuBanuch pesynsTarsl uccienoBanuii Y3U u
MPT, 4to6bl onpenenuts quarnoctudeckyo Y3U, uro BakHO
JUISl CBOEBPEMEHHOTO U 3 (PEKTHBHOTO JICUCHUSL.

B rtabmuue 1 mpuBeneHbl XapakTEPUCTHKM U MaTeMaTHde-
CKHE (bOpMyJ'[l)l UX BBIYUCJIICHHSA, KOTOPBIC NPUMEHCHBI JIA
OLIGHKH JMaroCHUYEcKoi 1eHHocTH Y3U: 4yBCTBUTENBHOCTH
(Sensitivity - Se), cneuuduunocts (Specificity - Sp), orHo-
IICHHE BEPOSITHOCTH IIOJOXKHUTENIbHOTO pesynbrara (Positive
Likelihood Ratio - PRL), oTHOIIICHHE BEPOSATHOCTH OTPHIIATEITb-
Horo pesyibrata (Negative Likelihood Ratio - NRL), npesa-
nenc 3abonesanus (I13), BennunHa monoKXUTEIBHOTO IPOTrHO3a
(Positive Predictive Value - PPV), BennunHa oTpuiiarenbHOro
nporuo3a (Negative Predictive Value - NPV) u ngnarnocruue-
cKast TOYHOCTh (Accuracy - Ac).

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

Tabruya 1. Xapakmepucmuxu u mamemamuyeckue Qopmyibl
UX GbIYUCTEHUS], KOMOPble NPUMEHEHbL 051 OYEHKU OUA2OCHUYe-
cxotl yennocmu Y31

HMapametp Dopmyaa
a
TYBCTBHIEIBHOCTE Se
o= a+b
d
CNeMHQHIHOCTE Sp
c+d
TVECTEHICIEHOCTE

OTHOINEHHE BEPOATHOCTH MOIOXKHICIBHOTO

pesyneTata PLR 1 — cnenndHIHOCTE

OTHOLIEHHe BEPOATHOCTH OTPHIATENEHOTO 1 — 9VECTBHTENBHOCTH

pesyneTara NLR crenHdUIHOCTE
a+b
mpeBaneHc 3aboresaHHs DP T S —
at+b+c+d
a
BelHYHHA [I0I0XHTEILHOIO IPOorHo3a PPV ate
i d
BenHIHHa 0TPHIATETBHOTO MPOTHO3a NPV ﬁ
a+d
JTHArOCHHYEcKasd TOYHOCTh AC —_—
at+b+c+d

CUMB0/l a — Koauvecmeo UCMUHHO NOJOHCUHMENTbHBIX pe3)ilb-
mamoe, CUmeoil b - KoAUUeCmeo JOANCHO ompuyameilibHblx pe-
3Y1bmamoes, CUMBOJ C - KOJIUYEeCn 60 JI0IHCHO NOJIOHCUHMENbHbIX
pe3yiemamosu CUMe0J1 d - Konuuecmeo UCMuHHO ompuyameilb-
HbIX pe3ylbmarmoe

Tabnuya 2.Oyenka usmepenus moauuHbl CyXOHCUTUL

Top of Form
Tecr oBpexnenne IloBpe:xnenne
MOATBEPANJIOCH n= He MOATBePANIOCH n= BCEro
TTOJIOKHUTEITBHBII WCTHHHBII a=19 JIOYKHBIH c=1 atc=20
OTpHULIATEIbHBIN JIOXKHBIH b=1 UCTHUHHBII d=2 b+d=3
Bcero a+b=20 c+d=3
Bottom of Form
IMapametp Besmnunna 95% mutepabl
npocroepHocTH (95% CI)
YyBCTBHTENBHOCTH Se 95.00% 75.13% t0 99.87%
crenuUIHOCTh Sp 66.67 % 9.43% t0 99.16%
OTHOIICHUE BEPOSITHOCTH MOJIOKUTENLHOTO pe3yibTara PLR 2.85 0.57to 14.17
OTHOLIEHUE BEPOSITHOCTH OTPHLIATEIBHOrO pe3ysbTara NLR 0.08 0.01 to 0.60
npeBajeHc 3aboneBanust DP 86.96% 66.41% to 97.22%
BenuunHa nonoxurenbHoro nporuosa PPV 95.00% 79.26% to 98.95%
Benmunna otpunarensHoro nporuosa NPV 66.67 % 20.13% to 94.07%
JIHArOCHUYECKasi TOUHOCTH AC 91.30% 71.96% to 98.93%

Pe3yabTarsl M ux odcy:kaeHue. [ OLEHKH AUAarHOCTUYE-
ckoit neHHoctu Y3U npu onpeneneHuu U3MepseMbIX apame-
TPOB MPOBEJIEHO conocTaieHue ¢ ganueiMu MPT. Pesynbrarst
COIOCTABJICHHSI TapaMeTpa «TOJIINHA CYXOXKUIND) IPUBEICHbI
B TaOnuie 2.
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W3 Tabnuie! 2 BUAHO, YTO CPABHUTEIBHO BHICOKMMH SIBIISIFOT-
Csl TOKA3aTeNy YyBCTBUTEJIBHOCTH U JUArOCHUYECKOM TOUHO-
CTH, CTATHCTUYECKH JJOCTOBEPHBIM IPOSIBIISIET ceds TIOKa3aTeNb
NLR. Pesynbrarsl cornocraBieHus napamerpa ,,CTpyKTypa cy-
XOXKHIIUS TIPUBE/ICHBI B TaduIe 3.
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Tabnuya 3. Oyenka usmepeHuss CmMpyKmypbl CyXOHCUNULL
Top of Form
Tecr IHoBpexnenue HoBpexnenne
MOATBEPANIOCH n= He MOATBEePANIOCH n= BCETO
T10JIO’KUTEIIbHBIH HCTUHHBIN a=16 Hcrunnslit c=2 atc=18
OTpHUIATEIbHBII JloxHBbIi b=3 JloxHBIi d=2 b+d=5
Bcero a+b=19 ct+d=4
Bottom of Form
[oBpexnenne Beauunna 95% mutepBal
nocroBepHocTH (95% CI)
YyBCTBUTEIBHOCTH S€ 94.74% 75.13% to 99.87%
cnernuduIHOCTh Sp 50.00 % 9.43% t0 99.16%
OTHOLICHUE BEPOSATHOCTH MOJOKMUTEIILHOrO pesynbrata PLR 1.89 0.57 to 14.17
OTHOIIEHUE BEPOSITHOCTH OTPULATEIBHOTO pesysbrata NLR 0.11 0.01 to 0.60
npeBajeHc 3abonesanust DP 82.61% 66.41% t0 97.22%
Benuunna nonoxurenabHoro nporuosa PPV 90.00% 79.26% to 98.95%
Benuunza oTpunarensHoro nporuosa NPV 66.67% 20.13% to 94.07%
JIMaroCHIYECKast TOYHOCTh Ac 86.96% 71.96% to 98.93%

W3 tabnuibl 3 BUAHO, YTO CPABHUTEIBHO BBICOKUMU SIBIISI-
I0TCSI IOKA3aTeIu YyBCTBUTEILHOCTH U IMArOCTUYECKON TOY-
HOCTH, CTATHCTUYCCKH JIOCTOBEPHBIM MPOSBIISCT CEOsI OMSITh

nokasarenb NLR. Pesynbrarsl comocraBiieHus mapameTpa
,»KOHTYPBI CyXOXKWJIHS™ B UCCIIEIOBAHUY IIPEJICTABICHBI B Ta-
omuue 4.

Tabnuya 4. Oyenxa usmeperus KOHMYPOG CYXOHCUNULL

Top of Form

Tecr Hospexnenne IloBpexaenue
NMOATBEPANIOCH n= He MOATBEePANIOCH n= Bcero

[TonoxurenbHbIN WCTHUHHBIN a=19 UCTHUHHBIN c=1 atc=20
OTpHIaTeTbHBIN JloxHbIiH b=1 Jlo>xHBIH d=2 b+d=3
Bceero a+b=20 c+d=3

Bottom of Form

IMapamerp Beauunna 95% mntepant
nocroBepHoctH (95% CI)

YyBCTBHUTEJILHOCTH Se 95.00% 75.13% t0 99.87%
cnenn(puIHOCTh Sp 66.67 % 9.43% t0 99.16%
OTHOIIEHUE BEPOSTHOCTH IOJIOKUTENIBLHOTO pe3ysbTara PLR 2.85 0.57 to 14.17
OTHOIICHUE BEPOSITHOCTH OTPUIATEIbHOTO pesysbrata NLR 0.08 0.01 to 0.60
npeBaneHc 3aboneBanus DP 86.96% 66.41% t0 97.22%
BenuunHa nonoxkurensHoro nporuosa PPV 95.00% 79.26% to 98.95%
Benuunza otpunarensHoro nporso3a NPV 66.67 % 20.13% to 94.07%
JIMaroCHIYECKast TOYHOCTh Ac 91.30% 71.96% to 98.93%

W3 Tabnuiel 4 BUIHO, YTO CPABHUTEIBHO BBICOKUMH SIBIISI-
FOTCSI TIOKA3aTeJIi YYBCTBUTECILHOCTH M JMArOCHUYCCKON TOU-
HOCTH, CTATHCTHYCCKH JOCTOBEPHBIM OISITH MPOSBIISCT CeOst
nokasarenb NLR.

Ornenka apdpexruBHOCTH Y3U MpH HCCIeI0BaHUN TOBPEK IC-
wuit [1C He Tak mHOrouncienHa. Y3U ob6nagaer BHICOKOH 3¢~
(DEKTHBHOCTBIO B OLICHKE COCTOsiHUS cTpykTyp BMII, Tak kak
MO3BOJIICT OICHUBATh C BBICOKOW TOYHOCTHIO COCTOSIHUC MSIT-
KHX TKaHEH.

© GMN

Ottenheijm PR u coasr. [14] B cBOCi 0030pHOI#T cTaThe UICH-
TUGUIUPOBAIN JaHHBIC IS TCHIMHONATUH, KaJIbIH(DUIIHPY-
IOIICTO TCHIOHUTA, CyOaKpPOMHUAIILHOTO OypCHTa M YTONIICHUS
CYXO)KUJIMH. Pe3ynbprarsl ykas3blBajd Ha BBICOKYIO JIUArHOCTH-
4YecKyto TOYHOCTh Y3 jtst O0JBIINHCTBA TAKUX HAPYIICHHUI.

TecTbl ¢ BBICOKOH 4yBCTBUTENILHOCTBIO W MajieHbkUM NLR
SIBJISIFOTCSL TIOJIC3HBIMU JTAHHBIMHU JIJIST UCKITFOUCHHS OOJIC3HU —
T.€. OTPHUIIATEIIBHBIN PE3yNIbTAT YKa3bIBACT, UTO OOJIC3HB BPSJI JIH
MPUCYTCTBYET. TecThl ¢ BBICOKO# crierudukoii u Bricokue PLR
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SIBJISIFOTCS TTOJIC3HBIMU JTAHHBIMU U151 YIIPABJICHUS TIPU 0oJIe3HH
- TO €CTb, OJIOKHUTEIBHBII TECT yKa3bIBACT, YTO OOJIE3Hb, BEPO-
ATHO, IPUCYTCTBYET [15].

OTHOIICHHST BEPOSITHOCTH MOABO/IAT UTOT, HACKOJIBKO OOJIBIIIC
(nam MeHblne) OyaeT KOHKPETHBIM pe3ysbrar 00CIeI0oBaHus Y
MaUEHTOB C BEPOSATHBIMU HAPYUICHUAMU 110 CPABHEHUIO C JIU-
namu 0e3 atux Hapymenuil. Kax nmonarator Deeks JJ u Altman
DG, PLR Beime 10 u NLR Hmxe 0.1 npencrasisier JocToBep-
HbIC CBUJICTENIbCTBA, JUUIsl TOUHOW MOCTAHOBKH JMaruosa [16].

VY3U umeer npeBocxoanyo Ac (¢ oueHs y3koit 95% CI) npu
JIMarHOCTHKE YTOJILCHUS CyxXoxuianii. [lonnoe yTonmmuenue nua-
rHocTupyercst 6osee TouHo, yeM yactuyHoe (PLR miis momno-
ro yronueHus 2.42 pasa Gosipllie yeM Al YaCTUYHOTO). XOTH,
NLR 1 wactruunoro yromiuenus mensiue 0.05. J{ng vactuano
YTOJIIEHHBIX CYXOXKWIIN, HEKOTOPBIE NCCIICA0BAHMS OKA3aIH
HH3KYIO 9yBCTBHTENIBHOCTH (<0.60), 4TO MOXKET OBITH 00YCI0B-
JICHO MaJIBIM KOJIMY€CTBOM 00CIIeIOBaHHBIX, IPOTrPECCHPOBAHH-
eM 3aboJs1eBaHus W/wik ero Bepudukanueii [17-20].

3neck ke ClieqyeT OTMETHTh, 4To d¢dekTuBHOCTE Y3U B
CTAllMOHAPHBIX M aMOYJIATOPHBIX YUPEXKICHUAX IMPAKTUUECKU
OJINHAKOBBI.

MPT u MP aprporpadust Toxxe MOTyT ObITh IPUMEHEHBI JJIsI
nmuarnoctukn nopexaennit [1C. ABropsl ucciemoBanust de
Jesus JO, Parker L, Frangos AJ, Nazarian LN [21] nmoka3aiu,
YTO YYBCTBUTEJIBHOCTh Y3 B CTAalMOHAPHBIX YUPEKICHUAX
Ipyu TUAarHOCTHUKE ITOJIHOTO U YaCTUYHOI'O YTOIIICHUS CYyXOXHU-
i coctasisia 93% u 92%, COOTBETCTBEHHO.

[lomy4eHHble HaMK Pe3yNBTATHL U IUTYpaTypHbIE JAHHBIE [TOKa-
3BIBAIOT, YTO B CBsI3U ¢ 3aTpara-3QdexruBHOCTbI0 Y3 HOIHOCTBIO
MOXKET 6]>IT]> IPUMEHECHO U1 HCpBH‘IHOﬁ JUarHOCTUKH ITOBPEKAC-
uuii [1C, a MPT u MP aprporpacdust 10/mKHbI ObITH 3ape3epBUpO-
BaHbI I CTallMOHAapa, ‘{TOGI)I BbISIBUTH COITYTCTBYIINC aHOMAJIMU
UL XUPYPIUYECKOTO U JPYTOro BMeIareabeTsa [21-24].

I/ICXO)IS[ U3 TIOJIYYCHHBIX PE3YJIbTATOB MOXHO 3aKJIKOYUTh, YTO
VY31 xapakrepusyercsi CTaTUCTUYECKH JOCTOBEPHO BBICOKOH
4yBCTBHUTEIBHOCTHIO, CPABHUTEIBHO YMEPEHHOH CrieluUIHO-
CTBIO U BBICOKOM )IPIaFHOCTI/l'-[CKoﬁ TOYHOCTBIO TP JUArHOCTHU-
Ke MOBPEXICHUH IuieueBoro cycrasa. Cienyer OTMETHTh, YTO
CTaTHCTUYECKH JIOCTOBEPHOM, B OCHOBHOM, SIBJISETCS MOKa3a-
TEeNNb BEPOATHOCTH OTPULATENILHOTO pesyiabrara. Y3 mosHo-
CTBIO MOJKET OBITh INPUMEHCHO 1A HepBH‘IHOﬁ JHArHOCTUKHU
nospexaennit [IC, MPT u MP aprporpadust 10omKHBI ObITH
NPOBEACHBI IS UCKIIIOUCHUS COIIyTCTBYIIUX aToJIOrui npu
IUIAHUPOBAHUH XUPYPrHISCKOTO H/WITH IPYTUX BMEIIATEIbCTB.
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SUMMARY

OPPORTUNITIES OF ULTRASOUND IMAGING FOR VISUALIZATION
OF THE SHOULDER JOINT PATHOLOGICAL CHANGES

Baindurashvili L., Mizandari M.

Thilisi State Medical University, Department Intervetional Radiology;
LTD “New Hospitals”, Department of Diagnostic&Interventional Radiology, Georgia

Aim of investigation - the assessment of opportunities of ul-
trasound (US) imaging for visualization of the shoulder joint
pathological changes.

100 patients with the pathologies of shoulder joint have
been investigated, they included traumatic, degenerative -dys-
trophic and inflammatory pathologies (tendinitis, tendinosis,
tendinopathy, subacromial-subdelatoid bursitis).Ultrasound
study performed on ultrasound TOSHIBA xario XG by high
linear probe (7,5-12.0 MHz) with dopplerography(color, ener-
getic), transverse and sagittal planes. It has been evaluated the
thickness(diffuse, local), echostructure, continuity of contours
of main shoulder joint tendons in above mentioned pathologies,
in order to study their diagnostic values. 23 patients have been
investigated by MRI which was used as “gold standard”. The
thickness, structure and continuity of contours of tendons have
been evaluated by MRI in following regimes: T1, T2 and PDFs.
In the study group the comparative results of ultrasound and
MRI research were compared to determine the high diagnos-
tic reliability of US, which is important for timely and effective
treatment. The evaluation of US diagnostic accuracy for tendon
thickness showed that the sensitivity was 95.00%, specificity -

66.67%, and diagnostic accuracy - 91.30%. It should be noted
that negative likelihood ratio (NLR) is significant and equals to
0.08 (95% CI - 0.01+0.60). The assessment of US diagnostic ac-
curacy for tendon echostructure showed that the sensitivity was
94.74%, specificity - 50.00%, and diagnostic accuracy - 86.96%.
It should be noted that negative likelihood ratio (NLR) is signifi-
cant and equals to 0.11 (95% CI - 0.01+0.60). The sensitivity
of the evaluation of continuity of contours by US was 95.00%,
specificity - 66.67%, diagnostic accuracy - 91.30%. It should
be noted that negative likelihood ratio (NLR) is significant and
equals to 0.08 (95% CI - 0.01+0.60).

On the basis of obtained results we can conclude that US
may be characterized by high sensitivity, moderate specificity
and high diagnostic accuracy for diagnostics of shoulder joint
pathologies. It should be noted that mainly NLR is significant
features for this imaging technique. US can be used in primary
outpatient diagnostics, MRI and MR-arthrography should be
performed in the hospital, to reveal the accompanying anomalies
when planning surgical and/or other interventions.

Keywords: tendinitis, tendinosis, tendinopathy, subacromial-
subdelatoid bursitis,SST, IST, SASDB, BT.

PE3IOME

OLIEHKA BO3MOXKHOCTEM YJIbTPA3BYKOBOI'O UCCJIEIOBAHUSA
B JTUATHOCTUKE IOBPEXIEHUM IVIEYEBOI'O CYCTABA

Bannaypamsuan JI.3., Muzangapu M.I.

Tounucckuii 20cyoapcmeentviil MeOUYUHCKUL YHUBEPCUMEm,
000 «Huy cocnumansy, omoenenue OUaeHOCMUKYU U UHMep8eHYUoHHOU paduonozuu, I py3us

Lenbro uccnenoBanus ABUJIOCH YCTAaHOBICHUE AUArHOCTHYE-
CKOI LICHHOCTH YJBTPa3ByKOBOI'O HCCIIEAOBAHUS B JUATHOCTUKE
HOBPEXKACHUHN IJICYEBOTO CYCTaBa.

O6c¢renoBanbl 100 MaMeHTOB C kKano0aMu Ha MOBPEXKIIC-
Hue miedeBoro cycrasa (I1C) (46 myxuuH, 54 KEHILUH, BO3-
pact — 57.56+12.88 ner) oHU BKJIIOYAIMA TPaBMaTHYECKHUE, Jie-
reHepaTHBHO-AUCTPOPUIESCKUE U BOCHAIUTEIbHBIC TaTOJIOTUH
(TEHAMHWUT, TEHIWHO3, TEHIUHOMATHS, CyOaKpOMHO-CyOmena-
TOUAHBIA OypcuT). Y Bcex OBUIO MPOBEACHO YIBTPa3ByKOBOC
uccnenosanue (Y3U) na anmapare TOSHIBA xario XG ¢ ngar-
yukam 7.5-12 mrl'n ¢ pomneporpaduu (LBETHOH, SHEpreTHYC-
CKUil) B IONEPEYHbIX U CarMTTAJIbHBIX cpe3ax. bbuia oneHeHa
tonmuHa (udy3HbIHA, JTOKAIBHBINH), CTPYKTYPa, 3XOT€HHOCTD
U COCTOSIHUE KOHTYPOB OCHOBHBIX CYXOXKHJIMI CILICUEBOIO Cy-
CTaBa BO BpEMs BBIICYHNOMSIHYTBIX IATOJIOTHH. 23 mamueHTa
cnenamu MPT (MRI- 1.5 TESLA, TOSHIBA), xoropast Obui1a
HCIIOJIb30BaHa, KaK METOJl «30JI0TOr0 cTanaapray. C MoMoLIbio
MPT 65110 oriereHo TonuHa(auddy3HbIH, JTOKATBHBIR) CyX0-
JKWINH, UX CTPYKTYpa, HHTEHCUBHOCTb U COCTOSIHUE KOHTYPOB
B 3 pexxumax (T1, T2 u PDFs). cpaBHUBanuch pesyabraru Uc-
cienoanuit Y3U u MPT, 4T00ObI ONpEACTUTEL BHICOKOE THATHO-
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CTHYECKOE HaIeHOCTh Y3U, 4TO Ba)KHO Uil CBOEBPEMEHHOTO
1 3 PEKTUBHOTO JICUCHHUSL.

VY3U 11 yTONIIEHUS CYXOXKWIMHA XapaKTepu3yeTcs CpaBHU-
TEJILHO BBICOKMMH IMOKa3aTesiMu 4yBcTBUTENbHOCTH (95.00%)
u auarocHuueckoit Tounoctu (91.30%), cratucTuyecku Jo-
cToBepHO# nposiBiser cebs mokasareab NLR=0.08 (95% CI
- 0.01+0.60). Ouenka n3MepeHus: CTPYKTyphbl CyXOKWINI HO-
Ka3ajl, 4YTO YyBCTBUTEIBLHOCTb cocTaBiisieT 94.74%, nuarocHu-
4yecKas TOYHOCTb - 86.96%, cTaTuCTUYECKH JOCTOBEPHOMH Mpo-
sBisieT cebs mokasarens NLR=0.11 (95% CI - 0.01+0.60). Y31
JJI1 KOHTYpPOB CyXO)KI/I.]'II/Iﬁ - YYBCTBUTCJIbHOCTb COCTaBJIACT
95.00%, muarocHuyeckas TOYHOCTH - 91.30%, cTaTHCTHYECKH
JIOCTOBEpHOU mposiBiisieT cebst mokasarenb NLR=0.08 (95% CI
- 0.01+0.60).

I/ICXO}:[S[ M3 MOJIYYCHHBIX PE3YyJIbTATOB MOXKHO 3aKJIHYUTh,
yro Y3M XapakTepu3yeTcsi CTaTUCTUYECKH JOCTOBEPHO
BBICOKOW YYBCTBUTEJIBHOCTBIO, CPABHUTEIbHO YMEPEHHOH
crneur(PUIHOCTHIO M BBICOKOH JAMAarHOCTHYCKOH TOYHOCTBIO
IIpU JMarHOCTUKE IOBPEXACHUN IiedeBoro cycrama. Cie-
AYET OTMETUTDL, YTO CTATUCTUYCCKU ﬂOCTOBepHOﬁ, B OCHOB-
HOM, SIBJISIETCSl ITI0Ka3aTeslb BEPOSTHOCTH OTPHUIATEIBHOTO
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pesyabrara. Y3U MOIHOCTBIO MOXKET ObITh NPUMEHEHO IS
nepBuYHOi auarnoctuku nospexaenuit IIC, MPT u MP ap-
Tporpadus JOJKHBI ObITH HPOBEICHBI JJISI HCKIIIOUYEHUS CO-
NYTCTBYIIUX [AaTOJOTUH NPU INIAHUPOBAHUU XUPYPIHUECKO-
ro I/l/l/l.]'ll/l JAPYyrux BMCEIIATEIILCTB.
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FORMATION OF EXCESSIVE AMOUNT OF ENDOGENOUS CARBON MONOXIDE
AND INCREASE OF CARBOXYLATED HEMOGLOBIN CONTENT IN PATIENTS WITH POLYTRAUMA

Kursov S., Nikonov V., Biletskyi O., Feskov O.

Kharkiv Medical Academy of Postgraduate Education, Ukraine

Carbon monoxide (CO) is well known to all physicians as an
extremely dangerous toxic substance, which on inhaling leads to
the formation of carboxylated hemoglobin (HbCO) in the blood
that is not capable of transferring oxygen to the body. The con-
sequence is the formation of severe hemic hypoxia. After all,
the ability of CO to bind to hemoglobin is 200-250 times higher
than that of oxygen [5,9,20]. Another mechanism of damaging
the body when a large amount of CO enters it is the inhibition of
the enzymes functioning of the mitochondrial respiratory chain,

20

and thus, the dangerous effect of hemic hypoxia is aggravated by
the formation of histotoxic hypoxia [8,19,26]. The most vulner-
able organs in the poisoning of CO are the brain and the heart
[5,20,23]. On the other hand, CO is a normal metabolite of the
human body first established in 1949 by the Swedish scientist
Torgny Sjostrand. In the human body, CO plays the role of a sig-
naling molecule: it participates in the regulation of the reaction
intensity of the systemic inflammatory response, vascular tone
and blood rheology, neurotransmission processes [12,21,24].
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The leading path of endogenous CO production in the hu-
man body is associated with the functioning of the enzyme
heme oxygenase. The formation of CO occurs during the pro-
cess of heme oxygenase action on heme in the presence of oxy-
gen and reduced nicotinamide adenine dinucleotide phosphate.
In the course of this reaction, heme is converted into biliver-
din [12,16,24]. Heme sources are hemoglobin from destroyed
erythrocytes and other proteins containing heme. Heme is a
prosthetic group of many proteins: hemoglobin, myoglobin, cy-
tochromes of the mitochondrial respiratory chain, cytochrome
P-450, which is involved in the processes of microsomal oxida-
tion. The enzymes of catalase, peroxidase, cytochrome oxidase
contain heme as coenzyme. The cyclooxygenase has two active
centers, one of which is represented by a heme with peroxidase
activity, and converts prostaglandin G2 to prostaglandin H2 [3].
The activity of heme oxygenase increases as the result of the
development of oxidative stress and inflammation, endogenous
CO being a by-product of the reaction, but its low content has a
certain cytoprotective effect. However, with the appearance of a
large amount of substrate for the work of heme oxygenase there
appears the danger of excessive endogenous synthesis of CO,
which is associated with the emergence of combined hypoxia. In
most cases, increasing endogenous CO production is caused by
cellular damage, and occurs in the presence of mechanical de-
struction of tissues against the background of injury, the effects
of ischemia / reperfusion, hemorrhagic imprinting of tissues and
melting of hemorrhage, after hemotransfusion and reinfusion of
lost blood, with the intensive formation of aggressive free radi-
cals [6,25]. In most current scientific publications, the dangerous
growth of endogenous CO production in patients is associated
with the development of hemolysis [11,14,17].

The purpose of our investigation has been to study the pro-
duction of endogenous CO in the body of patients with poly-
trauma by determining the percentage of carboxylated hemoglo-
bin (HbCO%) in the blood by means of photoplethysmometric
technology, as well as to determine the degree of danger of the
specified products for the patient’s body.

Material and methods. The research has been conducted on
the basis of Kharkiv Municipal Clinical Hospital of Emergency
and Critical Care. The study included only patients who were
treated in the department of anesthesiology and intensive care
for patients with polytrauma. We have analyzed the observation
of HbCO percentage of blood content in 137 patients with poly-
trauma. All patients signed the informed consent to participate
in the study.

66 patients suffered prevailing symptoms of traumatic hypo-
volemic shock when admitted to the clinic.36 patients had the
manifestations of acute respiratory failure syndrome against
chest trauma and lung contusion. Another 35 patients had no
manifestations of acute systemic circulation and acute respira-
tory failure. The results of their survey were used for compari-
son. The study did not include patients with severe traumatic
brain injury.

The percentage of carboxylated hemoglobin in the blood
(HbCO%) was determined by the photoplethysmometric meth-
od using Masimo Rainbow Rad-57 apparatus (USA), along with
the indices of heart rate, capillary oxygen saturation (Sp0O2%),
and volume peripheral capillary perfusion (perfusion index, PI).
The injured, who came to the clinic in the state of shock, were
monitored for all these indicators within 24 hours from the onset
of urgent surgical intervention. The information about arterial
pressure was obtained using a mechanical sphygmomanometer.
The volume of blood loss, the presence of shock and its severity
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degree in the patients were determined on the basis of the pres-
ence of certain traumatic injuries with subsequent refinement of
hemodynamics, diuresis terms and laboratory hemodynamic in-
dices (hemoglobin in blood, hematocrit in the dynamics of treat-
ment and research).

The severity of shock was found out according to the current
trend — the value of the shock index (SHI) [2,7,15]. After all, the
classification of ATLS, which is often represented as a shock
classification, is in fact not a classification of shock, but that of
the severity of blood loss. Respectively, the classification of the
severity of shock according to the shock index is specified as:
mild shock (SHI<I), moderate shock, (1<SHI<1.4) and severe
shock (SHI>1.4) [15].

The diagnosis of contused lung was based on the results of
examination and auscultation of patients, the data of X-ray
chest examination, taking into account the presence of clinical
manifestations of acute respiratory failure. The severity of acute
respiratory failure has determined by the degree of severity of
hypoxemia when breathing atmospheric air without additional
oxygen. The normal range is considered the oxygen tension in
arterial blood (PaO2) > 80 mm Hg, which corresponds to SpO2
>95%. The first grade of acute respiratory failure (mild) associ-
ated with PaO2 level is 60-79 mm Hg or SpO2 level 90-94%.
The second grade of acute respiratory failure (moderate) associ-
ated with PaO2 level is 40-59 mm Hg or SpO2 level 75-89%.
The third grade of acute respiratory failure (severe) associated
with PaO2 level is lower than 40 mm Hg or SpO2 level lower
than 75% [4,18].

To determine the relationship between the presence of he-
molysis and the intensity of products in the body of patients
with polytrauma endogenous CO, 40 patients were examined
for the concentration of free hemoglobin in blood plasma us-
ing the benzidine method [13]. The results of statistical pro-
cessing in the tables has been presented in the form of M
+ SD, the arithmetic mean =+ standard deviation. Non-para-
metric Kruskal-Wallis H test, the analogous to single-factor
dispersion analysis, for comparing three and more indepen-
dent observation groups was used to analyze the results of
studying the HbCO content in patients’ blood [22]. Pearson’s
linear correlation analysis was used to determine the connec-
tion intensity degree between the individual parameters of the
patient’s body functioning.

Results and their discussion. Table 1 presents the results of
studying the indices of central and peripheral hemodynamics, as
well as the percentage of oxy hemoglobin and HbCO% in the
blood of patients with polytrauma when taken to the clinic to
a resuscitation room. During the examination and medical care
in the intensive care unit 4 groups of patients were formed: 1)
without signs of shock; 2) with the signs of mild shock (SHI<1);
3) with the signs of moderate shock (1<SHI<1.4); and 4) with
the signs of severe shock (SHI>1.4) [15].

When comparing the studied indices, according to the sever-
ity of shock and in comparison with the indices of patients who
were not in shock, we can clearly see the regular tendency of
their growth (for others — decrease), together with the increase in
the severity of the injured with polytrauma. With the indices of
mean arterial pressure, the magnitude of which characterizes the
ability of organ perfusion, which was observed in the patients
with mild shock, and in those who were not in shock, HbCO%
content in blood usually corresponded to physiological param-
eters. Instead, in the case of moderate and severe shock, the av-
erage HbCO% content in the blood exceeded normal values [6,
24]. However, when conducting a dispersion analysis we have
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Table 1. Indices of central, peripheral hemodynamics and blood saturation with gases according
to the severity of the state of patients with polytrauma (Mean + SD)

I:_ledsf;iscﬁf Mild shock, SHI | Moderate shock, Severe shock,

. No shock, n=35 <1; 1<SHI<14; SHI > 1.,4;
hemodynamics,
n=8 n=17 n=41
blood gases

Heart rate, beats per min. 86,6+3.5 94,8+3,6 114,842.4 118,74£3,6
Systolic blood pressure, mm Hg 124,0+9,1 101,9+5,3 87,4+2,6 78,1+6,3
Mean arterial pressure, mm Hg 95,4+6,2 81,0+4,1 64,8+6,5 61,3+6,6
Algover index (SHI) 0,70+0,05 0,93+0,05 1,32+0,05 1,57+0,15
Modified shock index (MSHI) 0,91+0,04 1,17+0,08 1,42+0,08 1,93+0,06
Perfusion index (PI), % 2,79+0,25 1,44+0,12 1,12+0,13 0,44+0,19
Sp02, % 97,8+0,4 95,9+0,4 95,1+1,3 94,3+1,2
HbCO, % 0,80+1,18 1,25+1,49 2,59+1,42 2,61£1,45

Table 2. Indices of central and peripheral hemodynamics and the state of blood saturation with gases according
to the severity of shock in patients in the process of delivery of care in the operating room (Mean + SD)

Indexes of research Mild shock, Moderate shock, Severe shock,
. 1<SHI<14; SHI > 1,4;
hemodynamics, blood gases SHI<1; n=8 _ =
n=17 n=41
Heart rate, beats per min. 81,9+2.6 94,5+4,2 104,1+£3,8
Systolic blood pressure, mm Hg 125,0+4,6 113,9+£7,6 104,0+9,0
Mean arterial pressure, mm Hg 96,3+1,9 82,3+4,6 78,9+6,1
Algover index (SHI) 0,66+0,03 0,84+0,04 1,02+0,12
Modified shock index (MSHI) 0,85+0,04 1,17+0,06 1,34+0,10
Perfusion index (PI), % 3,94+0,42 3,21+0,79 2,82+0,77
Sp02,% 97,8+0,71 97,1+£0,2 96,6+0,6
HbCO, % 5,63+0,52 7,29+1,40 9,61+£2,25

Table 3. The results of linear correlation analysis

Indicator of hemodynamic study

The magnitude of the coefficient

Heart rate (HR) 0.411
Systolic blood pressure (SBP) —0.407
Mean arterial pressure (MAP) —0.381
Algover index (SHI) 0.380
Modified shock index (MSHI) 0.564
Perfusion index (PI) 0.452

revealed no significant differences in determining HbCO% con-
tent in the blood of the patients that were taken to the intensive
care unit.

HbCO% content began to increase during the course of fluid
resuscitation, when the blood pressure, volumetric peripheral
capillary perfusion (PI), blood oxygen saturation (SpO2%) in-
creased. The highest HbCO% content in the blood appeared one
hour after the onset of urgent surgical intervention. The changes
in hemodynamics and blood saturation with gases at this stage
of the study is presented in Table 2.

It is noteworthy that the greater the severity of the shock, the
greater is HbCO% increase in the process of restoring tissue
perfusion. The most likely mechanism was the phenomenon of
ischemia/reperfusion, which is caused by the activation of free
radical oxidation processes, and at the same time, the growth of
peroxidation of cell membranes during the recovery of the effec-
tive delivery of oxygen. Consequently, HbCO% content in the
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blood of patients in shock can potentially be used to determine
the severity of damage of cell membranes.

When carrying out the rank nonparametric analysis using
the Kruskal-Wallis H test method, the total sum of the ranks is
(66+1)x33=2211. The sum of ranks for the first sample is 63.5; for
the second one — 409; for the third one — 1738.5. The value of the
criterion H is 27. Comparing it with the critical value of the Pearson
Xi-square criterion %2, equal to 9.21 for p = 0.01, H> y2. Thus,
there is a significant difference in the results of the study of HbCO
content in blood in patients with signs of traumatic shock of vari-
ous degrees of severity with a probability of occurrence of events
less than 0.01 [22]. We have carried out a linear correlation analysis
between the magnitude of the parameters of central and peripheral
hemodynamics at the arrival of patients to the intensive care unit
and the percentage of carboxyhemoglobin content in the blood one
hour after the onset of an urgent operation at the peak of reperfu-
sion. The values of coefficients 7 presented in Table 3.
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Table 4. Carboxylated hemoglobin content in blood at various severity
of acute respiratory failure in patients with polytrauma (Mean + SD)

Mild hypoxemia Moderate hypoxemia Severe hypoxemia
Indicator\group 90% < Sp02 <94%, 75% < Sp0O2 < 94%, Sp02 < 75%,
n=10 n=11 n=15
HbCO, % 8,10£1,52 9,45+1,57 10,93+2,25

Fig. 1 shows the closest dependence detected between the
magnitude of the modified shock index, which is the ratio of
heart rate to mean arterial pressure, and HbCO% content in the
blood at the peak of reperfusion [2].
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Fig. 1. The graph of Pearson linear correlation between the
magnitude of the modified shock index upon the admission to
the clinic and the percentage of carboxylated hemoglobin in the
blood one hour after the onset of the operation in patients with
polytrauma, r = 0.564

The increased endogenous CO production is not caused
only by cell damage under condition of severe circulatory hy-
poxia and due to subsequent reperfusion. The damage of cell
membranes with the subsequent introduction into the blood of
proteins containing heme is possible also under conditions of
hypoxic respiratory hypoxia. 31 out of 36 patients with acute
respiratory failure syndrome, had rib fractures. 29 out of 36 pa-
tients had hemopneumothorax. In all cases, the Bulau drainage
system was installed. The data about the maximum HbCO%
content in the blood of patients of polytrauma with pulmonary
acute respiratory failure syndrome are presented in Table 4.

The results of the study show that HbCO% content in the
blood of patients with acute respiratory failure increased accord-
ing to its severity. The duration of artificial lung ventilation was
up to 24 hours in 8 patients (22.22%, all 8 patients with mild
hypoxemia), in 24-48 hours in 17 patients (47.22%, 2 patients
with mild hypoxemia, 11 patients with moderate hypoxemia and
4 patients with severe hypoxemia), more than 48 hours — 11 pa-
tients (30.56%; all 11 patients with severe hypoxemia).

When comparing the results of a study in three independent
monitoring groups with the nonparametric rank test of Kruskal-
Wallis, the sum of ranks for the first sample is 110; for the sec-
ond one — 191,5; for the third one — 364.5. The value of criterion
H is 11.6. When comparing it with the critical value of the crite-
rion, the Chi-square of Pearson y2, equal to 9.21 for p=0.01, H
> 2. Consequently, there is a significant difference in the results
of the study of HbCO% content in blood in patients with acute
respiratory failure of various degrees of severity, with a prob-
ability of occurrence of events less than 0.01 [22].

The decrease of the oxygenation index (PaO2/ FiO2) in the
range of 200-300 was confirmed in 21 patients (58.33%), in the
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range of 100-200, it was registered in 15 patients (41.67%). The
patients with lower PaO2/FiO2 values also had a higher HbCO
percentage in the blood. With independent breath, along with
additional oxygenation through the nasal catheters, the HbCO
content in the blood was at a pathologically elevated level for a
long time. Under conditions of invasive respiratory support, CO
evacuation from the body accelerated. Moderate hyperventila-
tion with capnographer values of 33-37 mm Hg contributed to
the rapid normalization of HbCO content in the blood. However,
during the long-term monitoring of HbCO%, it has been found
that from time to time its concentration increased for a short
time to 4-10%. In patients who had more severe signs of acute
respiratory failure, the HbCO% level increased respectively. A
prolonged hyperventilation was not used in patients with a se-
vere traumatic brain injury. In long-term preservation of high
HbCO% levels in blood, the preparations were used to improve
the status of mitochondrial respiration (solutions containing suc-
cinate, riboflavin and nicotinamide, oxypyridine succinate, thia-
mine) with a positive effect. Consequently, CO production and
the HbCO percentage in the blood of patients grow under condi-
tions of hypoxia on the background of acute respiratory failure.
Conducting invasive respiratory support with the use of moder-
ate hyperventilation helps to normalize the level of HbCO% in
the blood. The patients with the level of HbCO% content in the
range of 15-20% and higher showed a slowdown in the restora-
tion of a clear state of consciousness, muscle strength, intestinal
peristalsis, prolonged body temperature, which was not clearly
ascertained with an increase in HbCO% content within 10%.

In order to determine the role of hemolysis in the production
of endogenous CO in 40 patients with polytrauma, the degree of
hemolysis was determined. It correlated with the maximum in-
dex of HbCO% in blood. Normally, hemolysis does not exceed
100 mg/L [13]. However, in the context of polytrauma in pa-
tients, hemorrhages in the skin, subcutaneous tissue, interfacial
areas, blood-saturation of skeletal muscles, pre-abdominal fat
are very common. In the process of erythrocytes destruction and
the release of hemoglobin, and then heme, high HbCO% content
in patients’ blood is maintained for a long time. In our study, the
degree of hemolysis has been discovered to be an independent
factor that determines the excessive formation of endogenous
CO in the body. In the course of the linear correlation analysis, a
strong link between the hemolysis rate and the HbCO% content
in the blood was detected, which is reflected in Fig. 2.

The problem of suppressing the increased production of en-
dogenous CO is extremely relevant. It stated that due to en-
hancement of endogenous CO production, HbCO content can
reach 20-30%, which is reason to severe hypoxic damage. In-
deed, in patients with atherosclerotic heart disease there is a
high risk of sudden cardiac arrest in the presence of 20% HbCO
in the blood. These patients, at an initial HbCO level in blood
15% and above, often reveal signs of myocardial ischemia and
acute myocardial infarction in the electrocardiographic study
[1,10]. It is logical to assume that in those patients who are in a
state of prolonged traumatic shock, an increased production of
endogenous CO against the background of reperfusion damage
can cause serious problems with the restoration of the proper
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functioning of organs and systems of the body. The greatest
danger, in our opinion, is not even a high HbCO% content in
the blood, but the threat of inhibition of effective mitochondrial
energy production, the formation of histotoxic hypoxia. Thus,
when conducting intensive care in patients with polytrauma,
one should use medications that limit membrane cell damage,
promote the processes of effective mitochondrial oxidation and
increase the strength of the relationship between the processes
of mitochondrial oxidation and phosphorylation.
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Fig. 2. The graph of Pearson linear correlation between the
severity of hemolysis and the maximum percentage of carboxyl-
ated hemoglobin in the blood of patients with polytrauma, r =
0.918

Conclusion. 1. An excessive production of endogenous car-
bon monoxide is a fully anticipated aspect of the pathological
physiology of traumatic illness. The enhancement of the forma-
tion of endogenous carbon monoxide, and, with it, of carboxyl-
ated hemoglobin in the body of polytrauma patients occurs in a
state of shock and in the presence of acute respiratory failure.

2. The growth of the synthesis of carboxylated hemoglobin in
the conditions of circulatory and hypoxic hypoxia is stated to oc-
cur according to the increase of the severity of the shock course
and acute respiratory failure. The formation of endogenous car-
bon monoxide induced by hypoxia and membrane cell damage
was associated with it. The highest content of carboxyhemoglo-
bin in blood took place during reperfusion.

3. Hemolysis is an independent high risk factor for excessive
endogenous carbon monoxide production, and, at the same time,
a pathological increase in the content of carboxylated hemoglo-
bin in the blood.

4. An enhanced synthesis of endogenous carbon monoxide
may aggravate the course of traumatic illness in patients suffer-
ing from polytrauma. A plausible mechanism is the formation of
hemic hypoxia and histotoxic hypoxia through the formation of
carboxylated hemoglobin, inhibition of mitochondrial respira-
tion, and free radical pathology.
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SUMMARY

FORMATION OF EXCESSIVE AMOUNT OF ENDOGE-
NOUS CARBON MONOXIDE AND INCREASE OF CAR-
BOXYLATED HEMOGLOBIN CONTENT IN PATIENTS
WITH POLYTRAUMA

Kursov S., Nikonov V., Biletskyi O., Feskov O.
Kharkiv Medical Academy of Postgraduate Education, Ukraine

There are serious conditions for increasing the production of
endogenous carbon monoxide (CO) in patients with polytrauma.
Any damage to the cell membranes under conditions of trau-
matic injury, shock, acute respiratory failure, destruction of the
blood cells against the background of hemorrhages, blood trans-
fusions, and blood reinfusions can contribute to the enhance-
ment of products. The purpose of the study was the investiga-
tion of endogenous CO production in the body of patients with
polytrauma by determining the percentage of carboxylated he-
moglobin (HbCO%) in the blood using photoplethysmometric
technology, as well as determining the degree of danger of the
specified products to the body of patients.

We have investigated the percentage of HbCO in the blood of
137 patients with polytrauma. 66 patients, upon admission to the
clinic, showed prevailing symptoms of traumatic hypovolemic.
36 patients manifested the syndrome of acute respiratory failure
on the background of a chest injury with a lung contusion. An-
other 35 patients had no manifestations of acute insufficiency of
the systemic circulation and acute respiratory failure. The results
of their survey were used for comparison. The HbCO% con-
tent was determined by a photoplethysmometric method using
a Masimo Rainbow Rad-57 apparatus (USA) along with indica-
tors of heart rate, capillary blood oxygen saturation (SpO2%)
and volume peripheral capillary perfusion (perfusion index). In
patients admitted to the hospital in a state of shock, all of these
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indicators were monitored for 24 hours from the start of urgent
surgery. To determine the relationship between the severity of
hemolysis and the intensity of production of endogenous CO
in patients with polytrauma, 40 patients were examined for the
concentration of free hemoglobin in the blood plasma using the
benzidine method.

The blood carboxylated hemoglobin content was found to be
the greater according to the severity of shock, by definition, in
accordance with the magnitude of the shock index. The maxi-
mum HbCO% blood content in patients who were in a state of
shock was ascertained during reperfusion, an hour after the start
of an urgent surgical intervention. In patients with thoracic inju-
ry, the content of carboxylated hemoglobin was the greater, the
more severe were the manifestations of acute respiratory failure
syndrome, which was detected according to the severity of arte-
rial hypoxemia. The severity of hemolysis turned out to be an
independent risk factor for increased production of endogenous
CO in patients with polytrauma.

The excessive production of endogenous CO in patients with
polytrauma was stated to stand for an additional threat to the
viability of the body due to the formation of carboxylated he-
moglobin and increased hypoxia. A probable mechanism is the
activation of free radical oxidation processes with the damage
of cell membranes.

Keywords: carbon monoxide, heme oxygenase, carboxyhemo-
globin, polytrauma, shock, acute respiratory failure, hemolysis.

PE3IOME

OBPA3OBAHHME YPE3MEPHOI'O KOJIMYECTBA 2H-
JOTI'EHHOI'O MOHOOKCHJA YIVTIEPOJA U I1OBbI-
HIEHUE COAEPXKAHUS KAPBOKCUJIMPOBAHHOTI'O
TEMOITIOBMHA ¥ MTAIIMEHTOB C IMMOJUTPABMOM

Kypcos C.B., Hukonos B.B., besienxuii A.B., ®ecbkoB A.J.

Xapvrosckas meOuyunckas akademus nocieouniomHo2o oopa-
306anus, Ykpauna

Lenbio McciienoBaHusl SIBUIOCH U3YYEHHE MPOAYKIUU IHI0-
IeHHOro MoHookcuza yniepoga CO B opraHusMe MalyeHTOB ¢
HOHMTpaBMOFI l'lyTeM ONpEACIICHUA MPOLUCHTHOI'O COACPKAHUA
B KpoBM KapOokcuiaupoBanHoro remorioonna (HbCO%) ¢ mo-
MOILBIO (POTOIUIETU3MOMETPUUESCKON TEXHOJIOTUH U OIpe/ielie-
HHUE CTCIICHU OINMACHOCTH yKaSaHHOﬁ NPOAYKIHH [JI OpraHusMa
MalMeHTOB.

[IpoBenen ananu3 HaOMIOAEHUM MPOLEHTHOIO COICPIKAHUS
kapOokcuaupoBanuoro remorioouna (HbCO%) B kposu 137
OOJIBHBIX € MOIUTPAaBMOH. Y 66 MOCTpafaBIIKUX MIPU MOCTYILIE-
HHUHU B KIIMHUKY npeo6na11ana CHUMIITOMaTuKa TpaBMaTHu4€CKOIro
THIIOBOJIEMHYECKOTO 1I0Ka. Y 36 MalueHTOB OTMEYAIUCh MPO-
SIBJICHUS CUHApOMa OCTpOﬁ ):[leaTeJ'leOﬁ HEIOCTAaTOYHOCTHU HaA
(oHe TpaBMbI IPYAHON KJIETKH C YIIHOOM JIerkuX. 35 marueH-
TOB 0€3 TPOSABJICHHUN OCTPON HEAOCTATOYHOCTH CHCTEMHOTO
KPOBOOOPAIIECHUSI U OCTPOI BIXaTeIbHOW HEIOCTATOYHOCTH
cocrasuiu rpymmny cpasaenust. Comepskanne HbCO% ompeme-
JISJIA (.J[)OTOHHCTI/ISMOMGTPI/I‘[GCKI/IM MCTOAOM C IOMOIIBIO arra-
para Masimo Rainbow Rad-57 (CILIA) napsiy ¢ nokasatensmu
YaCTOThl CEPACYHBIX coxpameﬁnﬁ, HACBIIICHUS KaHPIJ'[J'lS[pHOfI
KkpoBu kucnoponoM (SpO2%) u 06bemMHOI neprdepruuecKoi Ka-
nuwuIsipHoit iepdy3un (nepdy3uoHHBIN HHIEKC). Y mocTpaiaB-
mux, l'lOCTyl'll/IBIJ_II/IX B KJIMHUKY B COCTOSIHUM 1IOKa, yKaSaHHbIe
II0Ka3aTeId MOHUTOPHPOBAIUCH B TeueHUE 24 4acoB 0 Hayaja
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ypl"eHTHOFO xnpypmqecxoro BMCIIIATCIIbCTBA. )1.]']5[ BBISIBJICHUS
CBsI3U Me>1<11y CTCIICHBIO TSHKECTU I'eMOJIM3a U MHTCHCHBHOCTBIO
NPOAYKIIMU B OPraHU3ME MAlMEHTOB C MOJIUTPABMON SHIOT€HHOTO
CO y 40 nanueHToB omnpesesieHa KOHIEHTpalUsi CBOOOIHOIO Te-
MOTJIOOMHA B TIa3Me KPOBH C TIOMOIIIBIO OCH3UINHOBOTO METOIA.

BrisiBiieHo, 4TO conepkaHue B KPOBH KapOOKCHIMPOBAHHOTO
reMoriodrHa ObLIO TeM OOJIbIIE, YeM OOJblIei Obla TIKECTh
II0Ka 0 OMPEICIICHUIO €¢ B COOTBETCTBUHU C BEJIMYMHOW IIO-
KOBOTO WHICKCa. MaKCHMalIbHbIC TTOKA3aTelid COACPIKAHUS
HbCO% B KpOBHM MAaI[ICHTOB, HAXOMWBIIUXCS B COCTOSHUH
II0KA, KOHCTAaTUPOBAHBI BO BpeMs penepdy3uu, CIIycTs 4ac 1o-
clie Hayaja ypPreHTHOrO XHUPYPrudecKoro BMeIlIaTenbeTBa. Y
HALMEHTOB C TOPaKaJIbHON TPaBMOH coiepskaHue KapOOKCHIIU-

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

POBAaHHOTO FeMOTIO0MHA OBLTO TEM OOJIbIIIE, YeM TSKENIee ObLTH
IIPOSBJICHUS. CHHIPOMAa OCTPOH IbIXaTelIbHOW HENO0CTATOYHO-
CTH, KOTOPYIO Pa3eNisulid IO CTeNEHH TSDKECTH apTepHalbHOM
runokcemun. CTeNeHb TSDKECTH TeMOJIM3a OKa3alach He3aBH-
CHMBIM (DaKTOPOM PUCKA ITOBBILICHHS POITYKIUH HIOTCHHOTO
CO y nocTpaiaBIIUX C TOJUTPABMOM.

KOHCTaTI/IpOBaHO, qTo l/136blTO'-lHa$[ OPOAYKIHUS SHAOTCHHOIO
CO y NauueHToB ¢ NOJUTPABMON MPEACTABISET AONOITHUTEIIb-
HYIO Yrpo3y ’KH3HECHOCOOHOCTH OpraHmn3mMa BBUIY oOpa3oBa-
HUSI KapOOKCUIIMPOBAHHOTO IT'eMOIVIOOMHA U YCUIICHUS TSXKECTH
THUIIOKCHH. BepOflTHbIM MEXaHHU3MOM SBJIACTCA aKTUBalUA I1PO-
[[ECCOB CBOOOIHOPA/IMKAIBHOTO OKUCIICHUS C TOPAKEHUEM KIle-
TOYHBIX MEMOpaH.
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CLINICAL AND BIOCHEMICAL MARKERS IN THE DIAGNOSIS OF BACTERIAL ARTHRITIS
OF KNEE JOINT AND PERIPROSTHETIC INFECTION OF HIP JOINT

2Morozenko D.,?Marushak O., 'Gliebova K., 'Shakun O., 'Skochelias O.

National University of Pharmacy, Kharkiv; *Sytenko Institute of Spine and Joint Pathology, Kharkiv, Ukraine

Bacterial (septic) arthritis is a rapidly progressive destructive
joint disease caused by poisonous microorganisms directly pen-
etrating the synovial membrane. Today such a direction of sur-
gical treatment as joints endoprosthesis is actively developed.
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That is why patients with an orthopedic profile are often diag-
nosed to have complications such as infection of the prosthetic
joint (according to ICD-10 it is an infection and an inflammatory
reaction to endoprosthesis) in addition to bacterial arthritis. An
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infection of the prosthetic joint is a bacterial colonization of one
or several structures associated with the endoprosthesis. These
structures include: the site of bone connection with cement, the
shell and the cavity of the artificial joint, the remnants of the
synovial membrane and soft tissues surrounding the joint [1].
Bacterial arthritis can be caused by more than 100 species
of microorganisms, but only 8 of them are the leading etio-
logical agents of bacterial arthritis. Staphylococcus spp. and
Streptococcus spp. Are among aerobic gram-positive micro-
organisms, and Enterobacteriaceae (E. coli, Klebsiella spp.,
Proteus spp., Citrobacter spp., Providencia spp.) are among
gram-negative microorganims. The frequency of infection
with non-fermenting bacteria, in particular Pseudomona-
saeruginosa, has recently increased, reaching 20-25% of
isolated microorganisms [2, 8]. The complexity of modern
diagnostics of infectious processes in the joint is due to the
absence of specific diagnostic criteria and pathognomonic
laboratory tests. Anaerobic microorganisms can also cause
bacterial arthritis: Clostridia, Peptococcus spp., Peptoctrep-
tococcus spp., Eubacterium spp., Bacteroides spp., Fusobac-
terium spp. That is why the development of new highly sensi-
tive tests for early differential diagnostics of the pathological
process of bacterial etiology in the joint is very relevant [6].

Patients with bacterial arthritis of the knee and hip joints
usually have the fibrinolysis system violation, which mani-
fests itself by increasing the concentration of fibrinogen, sol-
uble fibrin-monomeric complexes and increasing fibrinolytic
activity of blood plasma [12]. Thus, in modern orthopedics,
there are no clear and unambiguous views on pathogenetic
mechanisms and diagnostics of bacterial arthritis, as each of
them uses different laboratory diagnostic markers and gets
different positive or negative diagnostic information of spe-
cific markers while examining patients. The necessity to im-
prove the process of bacterial arthritis diagnostics in clinical
orthopedic practice gives us the basis for conducting research
on the development of an algorithm for laboratory examina-
tion of patients with bacterial arthritis of large joints and peri-
prosthesis infection.

Purpose — to establish clinical and diagnostic value of labora-
tory markers for diagnosis of bacterial arthritis of the knee and
hip joints periprosthesis infection and develop an algorithm for
laboratory testing of patients with these diseases.

Material and methods. We examined the patients ad-
mitted for examination and treatment to the Clinic of Joint
Pathology and the Department of Laboratory Diagnosis and
Immunology, Sytenko Institute of Spine and Joint Pathol-
ogy, National Academy of Medical Sciences of Ukraine in
2018. The study involved 22 patients, who were divided into
2 groups: group 1 included patients with bacterial arthritis
of the knee joints (n = 12); group 2 comprised patients with
periprosthesis infection 7-12 months after the hip joint en-
doprosthetic operation (n = 10). Group lhad 7 men and 5
women aged from 32 to 45. Group 2 consisted of 10 people,
including 5 men and 5 women aged from 50 to 65. The con-
trol group involved 10 clinically healthy people who under-
went outpatient examination, 5 men and 5 women, aged from
30 to 40. Venous blood was taken for haematological, bio-
chemical and immunological studies and sent to the labora-
tory for research. The affected knee and hip joints punctures
were performed by trauma orthopedists with observation of
the appropriate methodology, and the rules of asepsis and an-
tiseptics. These punctures were taken to the laboratory for
cytological and bacteriological studies [9].
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In the general clinical analysis of patients with bacterial ar-
thritis of the knee joints and periprosthesis infection of the hip
joints, the following parameters were investigated: erythrocytes
— colorimetrically, hemoglobin — by the hemiglobinsinan meth-
od, leukocytes — by counting in the Goryaev chamber, leuko-
gram — in smears painted by Romanovsky-Gimza [5]. We also
calculated the leukocyte index (hereinafter — LI) = lymphocytes /
segmental neutrophils and leukocyte index of intoxication (here-
inafter — LII) = (myelocytes + metamyelocytes + neurotrophic
spleen + segmental neutrophils + plasma cells) / (lymphocytes +
monocytes + eosinophils + basophils) [10]. The fluid obtained
from the knee and hip joints was examined using clinical and
microscopic methods according to the following parameters:
cytosis, neutrophil percentage, lymphocytes, synoviocytes
and macrophages. The following biochemical markers were
determined during the examination of patient blood serum:
the total protein — by the biuret method, the glycoproteins
— by the modified method of O.P. Steinberg and Ya.N. Dot-
senko, chondroitin sulfates — by Nemeth-Csoka method in the
modification of L. I. Slutskii, haptoglobin — by reaction with
rivanol, glucose — by enzymatic method, urea — urease meth-
od, creatinine — by Jaffe method [4,11]. For allocation and
accumulation of microorganisms, the primary innoculation
of biological material was carried out by articular punctulus
cultures into nutrient environment. Investigation of the level
of circulating immune complexes in serum was carried out
spectrophotometrically with previous deposition in a 3.5%
solution of polyethylene glycol [7]. Determination of the
sensitivity of the isolated microorganisms was carried out by
the disc diffusion method. Sensitivity in the isolated microor-
ganisms was determined to the following antibacterial drugs:
amoxicillin; amoxicillin with clavulanic acid; ampicillin;
carbenicillin; meronem; ceftriaxone; cefuroxime; cefobids;
sulperazone; aztreonam; azithromycin; amikacin; gentami-
cin; erythromycin; lincomycin; vancomycin; moxifloxacin;
levofloxacin; pefloxacin; ofloxacin; ciprofloxaccine; gatio-
floxacin; lomefloxacin; linzolid and tigecycline. Statistical
data analysis was performed using Microsoft Excel XP and
Statsoft Statistica 10.0. Comparison of groups was carried
out according to the parametric criterion of St’udent with the
definition of the mean (M) and its errors (m) [3].

Results and their discussion. To assess the state of eryth-
rocytes and leukocytopoiesis we did the general clinical
blood test in the initial examination of patients with bacte-
rial arthritis and periprosthetic infection of hip joints. We ob-
served neutrophilic leukocytosis with a shift of the nucleus to
the left in patients with bacterial arthritis of the knee joints
reflected in the increased number of rodenuclear neutrophils
by 3% in comparison with the control group. There was also
3.2 times ESR increase compared with the control group as
an indicator of acute inflammation in the joints. The remain-
ing indicators of the general blood test did not differ from
the control group. The patients with periprosthetic infection
of the hip joints had more significant changes in the results
of the general blood test. The number of erythrocytes and
hemoglobin content were reduced by 14.73 % and 10.50%,
respectively, as compared with the control group, indicating
the anemic syndrome in patients. The leukogram was char-
acterized by a decrease in the relative number of segmen-
tal neutrophils by 7.00 % and an increase in the number of
lymphocytes by 8.00% due to the severe chronic course of
the inflammatory process in the body of patients due to the
periprosthesis infection progression (Table 1).
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Table 1. Results of clinical blood test and integral leukogram s indicators of patients (M=m)

Markers Control group, Patients with bacterial Patients with periprothetic
n=10 arthritis of knee joints, n=12 infection of hip joints, n=10
Erythrocytes, 10'2/1 5,09+0,07 4,84+0,08 4,34+0,07*
Hemoglobin, g /1 148,70+1,18 144,83+1,25 133,10+1,83%***
Leukocytes, 10°/1 6,47+0,28 5,69+0,25 6,09+0,22
Neutrofils, %:
young 0 0 0
rod-core 2,00+0,33 5,00+0,32%* 2,00+0,26
segmental 63,00+0,62 63,00+1,58 56,00+1,10%*
Eosinophils, % 3,00+0,26 2,00+0,30 1,00+0,23
Basophils, % 0,20+0,13 0,25+0,13 0,20+0,13
Lymphocytes, % 26,00+0,87 25,0+1,26 34,00+0,86%**
Monocytes, % 6,00+0,37 5,00+0,31 7,00+0,27
ESR, mm / hour 3,00+0,47 9,5840,57*** 14,20+1,09***
LI 0,40+0,02 0,41+0,03 0,62+0,03**
LII 1,924+0,07 2,13+0,13 1,39+0,05%*
note: *—p<0.05; *—p<0.01; *—p<0.001 compared with the control group
Table 2. Results of biochemical and immunological tests of blood of patients (M+m)
Markers Control group, Patients with bacterial Patients with periprothetic
n=10 arthritis of knee joints, n=12 infection of hip joints, n=10
Total protein, g/l 71,14+1,89 72,74+2,13 71,33+1,40
Glycoproteins, g/l 0,53+0,04 1,0740,03%%*%* 1,2740,02%%*%*
Chondroitinsulfates, g/l 0,080+0,005 0,188+0,005%*** 0,229+0,006%***
Haptoglobin, g/l 0,79+0,07 1,25+0,07*** 1,80+0,05%**
Glucosa, mmol/l 4,86+0,06 5,08+0,08 5,15+0,14
Urea, mmol/l 6,43+0,60 6,12+0,21 6,80+0,15
Creatinin, pmol/l 83,40+5,52 89,00+2,97 86,00+4,57
CIC, Units 50,60+3,17 95,17+2,03*** 123,4043,44***

note: *** — p<0,001 compared with the control group

The rate of erythrocyte sedimentation in patients with peri-
prosthetic infection of hip joints increased 4.7 times compared
with the control group. This is due to the severity of the patho-
logical process and the influence of periprosthetic infection
pathogens on the periarticular tissue. The integral parameters
of the leukemogram (leukocyte index and leukocyte index of
intoxication) changed in patients with periprosthetic infection
of the hip joints: the LI increased by 55.0%, while the LII re-
duced by 27.6% compared with the control group. LI increase
indicates a high level of endogenous intoxication in the patient’s
body as a result of the tissue decay processes activation at the
place of damage of tissues surrounding the endoprosthesis. In
our opinion, LII reduction is due to the reduction of the immuno-
defence manifested by immunosuppression owing to the long-
term pathogenic effect that has caused periprosthetic infection.
Thus, having analyzed the results of the general blood test and
the calculations of integral indicators of leukograms, we found
out that these indices were different in patients with bacterial
arthritis of the knee joints and periprosthesis of hip joints. Pa-
tients with bacterial arthritis had an acute inflammatory process
characterized by neutrophilia and a 3.2-fold increase in ESR.
The patients with periprosthesis of hip joints had anemia, as
well as lymphocytosis, ESR elevated 4.7 times, and changes in
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the integral indicators of leukograms (LI and LII). These results
may indicate the severe endogenous intoxication and immuno-
suppression due to prolonged infectious inflammatory process in
periprothetic tissues. It should be noted that in cases of peripros-
thetic infection, complications may apparently occur due to con-
comitant diseases in patients who had endoprosthetics. Patients
with periprosthetic infection are overwhelmingly older people
who usually have hidden concomitant pathologies, which wors-
en the course of the pathological process.

‘We noted changes in the biochemical markers of inflammation
and connective tissue when analyzed the results of biochemical
blood tests in patients with bacterial arthritis of the knee joints
and periprosthesis infection of the hip joints (Table 2).

The content of total protein, glucose and urea did not differ
in patients with bacterial arthritis of the knee joints and peri-
prosthesis infection of the hip joints, and in the control group
patients. This evidences that there is no violation of kidneys
functional status in these patients. The content of glycoproteins
in blood increased in patients with bacterial arthritis of the knee
joints 2 times, chondroitin sulfates increased 2.35 times, hapto-
globin increased by 58.2 % compared with the control group.
The metabolic rate of the connective tissue was higher in pa-
tients with periprosthesis infection of the hip joints than in the
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group of patients with bacterial arthritis. The content of glyco-
proteins was increase 2.40 times, chondroitin sulfates was 2.86
times higher, haptoglobin increased 2.28 times compared to the
control group. An increase in the content of glycoproteins in the
blood is associated with the development of the inflammatory
process in the joints (in the group of patients with bacterial ar-
thritis), as well as inflammatory changes in periprothetic tissues
surrounding the hip joint (in patients with periprothetic infection
of the hip joints). It should be noted that the degree of increase
in biochemical markers of blood inflammation was lower in pa-
tients with arthritis than in patients with periprosthesis infec-
tion. Glycoproteins perform different functions in humans and
animals, they are present in all classes of proteins: enzymes,
hormones, transport and structural proteins. Their increase in
blood occurs in acute inflammatory processes, in our case it is
the inflammatory process of the toxic-infectious nature, namely
bacterial arthritis and perioperative infection. One of the glyco-
proteins that is metabolized in the reticulo-endothelial system,
and accounts for 25.0% of all alpha-2-globulins of blood, is hap-
toglopine. Its content in the blood of patients with bacterial ar-
thritis of the knee oscillated from 0.90 to 1.70 g/1, and in patients
with bacterial infection of the hip joints, it was from 1.50 to 2.00
g/1. It is an increase in the concentration of hapthoglobin which
is usually observed in the acute period of infectious diseases, as
well as the destruction of connective tissue elements of bone and
cartilage tissues. The diagnostic sensitivity of the biochemical
markers of inflammation was the highest in patients with bacte-
rial arthritis of the knee joints for glycoproteins and chondroitin
sulfates, and the highest marker in patients with periprosetic in-
fection of hip joints was haptoglobin.

Circulating immune complexes are substances that are
formed during the interaction of antigens with antibodies. There
is a binding of the exogenous antigen with specific antibodies,
which leads to the formation of immune complexes. The appear-
ance of an exogenous antigen in blood and a humoral response
are the main causes of the circulating immune complexes (CIC)
formation. The CIC content in the blood increased by 88.1% in
patients with bacterial arthritis of the knee joints, and in patients
with periprosthesis infection it increased 2.43 times compared
with the control group. This indicates a severer course of bacte-
rial infection in patients with periprosthesis infection compared
to those with bacterial arthritis. In the norm, the CIC is formed
in a certain amount and is bound by receptors in the cells of
the reticuloendothelial system, which ensures the correspond-
ing clearance of these complexes. With the progression of infec-
tious inflammation, the number of complexes increases due to
the high number of antigens. As a result, CIC is deposited in
the walls of small blood vessels, which leads to the complement
system activation, the synthesis of anti-toxic substances and the
formation of leukocyte infiltration.

We noted an acute inflammation process during the clini-
cal-microscopic examination of articular punctatus in patients

with bacterial arthritis of the knee joints. The level of cytosis
ranged from 13.0 to 25.0 g/, the number of neutrophilic leu-
kocytes significantly exceeded the norm limits: from 68.0 to
83.0%. However, the number of lymphocytes did not go beyond
the normative index and ranged from 3.0 to 8.0%; the number
of macrophages remained low and did not go beyond norma-
tive indicators. The number of synoviocytes ranged from 9.0 to
25.0%, indicating inflammatory-destructive changes in articular
cartilage (Table 3).

The degree of inflammatory changes in the articular puncta-
tus in patients with periprosthetic infection of the hip joints was
higher in comparison with patients with bacterial arthritis of the
knee joints. This was indicated by a higher cytosis, the level of
which varied from 21.0 to 38.0 g/l, as well as a higher percent-
age of neutrophilic leukocytes in the punctatus, which ranged
from 88.0 to 93.0%. The number of lymphocytes, synoviocytes
and macrophages did not differ from the normative indicators.

The results of bacteriological examination of articular punc-
tatus in patients with bacterial arthritis of the knee joints were
as follows: Staphylococcusaureus was isolated in 7 patients and
Streptococcus pyogenes in 5 patients. The results of the bac-
teriological examination in patients with periprosthesis of hip
joints were as follows: Staphylococcus intermedius was isolated
in 7 patients, Pseudomonas aeruginosa was found in 3 patients.
Staphylococcus aureus isolated in patients with bacterial ar-
thritis of the knee joints was 100% sensitive to carbenicillin,
cefobid, and tigecycline, and 100% insensitive to cefuroxime
and aztreonam. Streptococcuspyogenes in 100% of cases was
susceptible to none of the antibacterial agents, and in 100% of
cases it was not susceptible to Azrethona and Lomefloxacin. The
percentage ratio of microorganisms isolated from patients with
bacterial arthritis of the knee joints was the following: 31.8%
— Staphylococcus aureus, 22.7% — Streptococcus pyogenes.
Periprosthesis infection of the hip joints had the following per-
centage rate: 31.8% — Staphylococcus intermedius, 13.7% —
Pseudomonasaeruginosa. Staphylococcusintermedius isolated
from patients with periprosthesis of hip joints, in 100% of cases
was sensitive only to tigecycline, in 100% of cases it was in-
sensitive to cefuroxime and aztreonam. Pseudomonasaerugi-
nosa was susceptible to amoxicillin, amoxicillin with clavulanic
acid, ceftriaxone, cefobid, sulperazone, aztreonam, azithromy-
cin, gentamicin, moxifloxacin, pefloxacin, ciprofloxacin and
gatifloxacin in 100.0% of cases; in 100% of cases, insensible
to erythromycin, lincomycin, vancomycin and linzolid. Thus,
the results of antibioticograms were found to be both stable and
sensitive to antibacterial isolates, some of which were sensitive
or insensitive to 100.0% antibacterial drugs.

Diagnostic examination of patients with bacterial arthritis of
knee joints and periprosthesis of hip joints requires a compre-
hensive approach based on the results of clinical, instrumental
and laboratory methods of investigation. On the basis of our re-
search, we developed a diagnostic algorithm for clinical labora-

Table 3. Results of clinical-microscopic tests of articular puncture of patients (M+m)

Markers Normative indicators, Patients with bacterial Patients with periprothetic
Lim [2] arthritis of knee joints, n=12 infection of hip joints, n=10
Cytosis, 10°/1 0,10-10,50 19,50+1,45 28,70+1,90
Neutrophils, % 0-25,0 77,00+1,24 90,20+0,49
Lymphocytes, % 0-78,0 5,58+0,43 4,10+0,31
Synoviocytes, % 0-12,0 15,58+1,44 3,90+0,41
Macrophages, % 0-21,0 1,83+0,30 0,79+0,25
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tory examination for the comprehensive evaluation of the con-
dition of patients with bacterial arthritis of the knee joints and
periprosthetic infection of the hip joints. The following laborato-
ry markers are included into the diagnostic algorithm for clinical
laboratory examination of patients with bacterial arthritis of the
knee joints: the number of rodenuclear neutrophils, ESR, gly-
coproteins, haptoglobin (indicators of the degree of inflamma-
tion), chondroitin sulfates (markers of degradation of cartilage
and bone tissue of affected joints), CIC (indicator of reactivity
of the immune system to toxic infectious inflammatory process),
cytosis, neutrophils and synoviocytes (markers of the state of the
articular punctatus and the nature of the inflammatory process).
The most informative laboratory markers for periprosthetic in-
fection of the hip joints are: the number of red blood cells and
hemoglobin content (indicators of erythrocytopoesis as a con-
sequence of the chronic inflammatory process), lymphocytes,
ESR, LII and LI (endogenous intoxication markers and immune
response), glycoproteins, haptoglobin and chondroitin sulfates,
CIC, cytosis and neutrophils of the articular point. Application
of data of laboratory markers will allow to comprehensively as-
sess the condition of patients with bacterial arthritis of the knee
joints and periprosthesis of hip joints in clinical orthopedic prac-
tice.

Conclusions.
1. In the study we assessed the condition of patients with bacte-
rial arthritis of the knee joints and periprosthesis of hip joints
on the basis of the results of hematological, biochemical, im-
munological, clinical-microscopic and bacteriological studies,
and developed an algorithm for their clinical and laboratory ex-
amination.
2. While analyzing the results of the general blood tests and cal-
culating the integral indicators of leukogram, we found out that
there was an acute inflammatory process in patients with bac-
terial arthritis, which was characterized by neutrophilia, and a
3.2-fold increase in ESR. At the same time we observed anemia,
lymphocytosis, a 4.7 times increase in ESR, and changes in the
integral indicators of leukograms (LI and LII) in patients with
periprosthesis of hip joints, indicating the severe endogenous
intoxication and immunosuppression as a result of prolonged
infectious inflammatory process in periprostheses tissues.
3. According to the results of biochemical blood tests, the con-
tent of glycoproteins in the blood of patients was 2 times in-
creased in bacterial arthritis of knee joints, chondroitin sulfates
was 2,35 times higher, and haptoglobin increased by 58,2%.
The content of glycoproteins increased2.40 times, chondroitin
sulfates was 2.86 times higher, and haptoglobin increased 2.28
times in patients with periprosthesis infection of the hip joints
compared with the control group. These results indicate the in-
flammatory process and destructive violations of the connective
tissue of the affected joints in both groups of patients.
4. The content of CIC in the blood of patients with bacterial
arthritis of the knee joints increased by 88.1% in patients with
periprosthesis infection it was 2.43 times higher than in the con-
trol group, indicating a severer course of bacterial infection in
patients with periprotic infection comparatively with bacterial
arthritis.
5. During the clinical-microscopic examination of articular
punctatus in patients with bacterial arthritis of the knee joints,
it was found out that the level of cytosing varied from 13.0 to
25.0 G/1, the number of neutrophilic leukocytes significantly ex-
ceeded the norm limits from 68 to 83%. However, the number
of lymphocytes did not go beyond the normative indexes and
ranged from 3 to 8%; the number of synoviocytes ranged from
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9 to 25%, indicating inflammatory and destructive changes in
articular cartilage. A higher cytoskeleton rate ranged from 21.0
to 38.0 G /1, as well as a higher percentage of neutrophilic leu-
kocytes in punctatus ranged from 88.0 to 93.0 % was observed
in patients with periprosthesis infection of the hip joints indicat-
ing a severer course of inflammation in the periarticular tissues.
6. Staphylococcus aureus isolated from patients with bacterial
arthritis of the knee joints was sensitive to carbenicillin, cefo-
bid and tigecycline in 100 % of cases, and in 100% of cases
it was insensitive to cefuroxime and aztreonam. Streptococcus
pyogenes was susceptible to none of the antibacterial agents in
100% of cases, and was not susceptible to Azrethona and Lome-
floxacin in 100 % of cases.

7. Staphylococcus intermedius isolated from patients with peri-
prosthesis of hip joints was 100 % sensitive only to tiogecycline,
and in 100 % of cases it was insensitive to cefuroxime and aztre-
onam. Pseudomonas aeruginosa was susceptible to amoxicillin
in 100 % of cases, amoxicillin with clavulanic acid, ceftriaxone,
cefobid, sulperazone, aztreonam, azithromycin, gentamicin,
moxifloxacin, pefloxacin, ciprofloxacin and gatifloxacin. It was
also insensitive to erythromycin, lincomycin, vancomycin and
linzolid in 100 % of cases.

8. The developed algorithm of clinical and laboratory exami-
nation of patients is based on the most informative laboratory
markers for bacterial arthritis of the knee joints: the number of
rodenuclear neutrophils, ESR, glycoproteins, haptoglobin (in-
dicators of the degree of inflammation), chondroitin sulfates
(markers of degradation of cartilage and bone tissue of affected
joints), CIC (the indicator of reactivity of the immune system to
the toxic-infectious inflammatory process), cytosis, neutrophils
and synoviocytes (markers of the state of the articular punctatus
and the nature of the fuel process).

9. The most informative laboratory markers for periprosthesis
infection of the hip joints are: the number of red blood cells
and the hemoglobin content (indicators of erythrocytopoesis as
a consequence of the chronic inflammatory process), lympho-
cytes, ESR, LII and LI (markers of endogenous intoxication and
immune response), glycoproteins, haptoglobin and chondroitin
sulfates, CIC; cytosis and neutrophils of the articular punctatus.
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SUMMARY

CLINICAL AND BIOCHEMICAL MARKERS IN THE DIAGNOSIS OF BACTERIAL ARTHRITIS
OF KNEE JOINT AND PERIPROSTHETIC INFECTION OF HIP JOINT

2Morozenko D.,?Marushak O., 'Gliebova K., 'Shakun O., 'Skochelias O.

National University of Pharmacy, Kharkiv; *Sytenko Institute of Spine and Joint Pathology, Kharkiv, Ukraine

Based on the results of hematological, biochemical, immu-
nological, clinical microscopic and bacteriological studies, the
article assessed the condition of patients with bacterial arthritis
of the knee joints and periprosthetic infection of the hip joints
and developed an algorithm for their clinical and laboratory
examination. The algorithm clinical-laboratory examination
of patients based on the most informative laboratory markers
for bacterial arthritis of the knee: number of stab neutrophils,
erythrocyte sedimentation rate, glycoproteins, haptoglobin (the

exponents of the inflammatory process), chondroitinsulfates
(markers destruction of cartilage and bone of the affected joints)
circulating immune complexes (an indicator of the reactivity of
the immune system to the toxic-infectious inflammatory pro-
cess), cytosis, neutrophils and synoviocytes (markers of articu-
lar punctate and the nature of the inflammatory process).

Keywords: bacterial arthritis, periprosthetic infection, clini-
cal and biochemical markers, glycoproteins, chondroitinsul-
fates, haptoglobin, cytosis, neutrophils, synoviocytes.

PE3IOME

KINHUKO-BUOXUMHUYECKHUE MAPKEPBI B JUAT'HOCTUKE BAKTEPUAJIBHOT'O APTPUTA
KOJEHHOTO CYCTABA M TEPATIPOTE3HON MH®EKIIAU TASOBEIPEHHOI'O CYCTABA

2Moposenko JI.B., 2Mapymaxk A.IL., 'Tiueoosa E.B., 'Illakyn E.A., 'Ckouensic O.M.

!HayuoHanonwiii papmayesmuueckuil yrusepcumen, *Iocydapcmeentoe yupesicoenue « Inemumym namono2uu no360HOUHUKA U
cycmasog um. npop. M.H. Cumenxo Hayuonanenoti akademuu meouyunckux nayk Yxpaunol», Xapvkos, Yxpauna

B craree Ha OCHOBe pe3ynbTAaTOB IeMaTONOTMYECKUX, OHO-
XMUMHUYECKUX, MMMYHOJOTHUECKNX, KIMHHUKO-MHKPOCKOMH-
YECKUX M OaKTEPHOJIOTHYECKUX HCCIEAOBAaHUN MpOBEICHA
OIIEHKA COCTOSHUS MAI[HEHTOB ¢ OaKTepUaNbHBIMU apTpUTa-
MU KOJICHHBIX CYCTaBOB M IEPUIIPOTE3HON MH(EKIUEH Ta30-
OeIpeHHBIX cycTaBOB. Pa3paboTaH aaroputM KIMHUKO-1a00-
patopHOro 00cnen0BaHHs OOIbHBIX, KOTOPBIN OCHOBBIBAETCS
Ha Haubosee MHGOPMATUBHBIX Ta00PAaTOPHBIX MapKepax Mpu
0aKTepHaIbHOM apTPUTE KOJIEHHBIX CYCTaBOB: KOJTHYECTBO

HaJOYKOSAAEPHBIX HEHTPOQHIOB, CKOPOCTh OCENAHMS DPH-
TPOLMTOB, IIMKOIPOTEHHBI, TalTONIOONH (IIOKa3areian cTe-
HEHH BOCHAJUTENIBHOTO IIPOIECCa), XOHJIPOUTHHCYIb(ATHI
(MapKepsl JECTPYKIUK XPSIIEBOH M KOCTHOM TKaHH MOPAKEeH-
HBIX CYCTaBOB), LIUPKYJIUPYIOLIHE UMMYHHBIC KOMILIEKCHI (I10-
Ka3aTeslb PEAKTMBHOCTH MMMYHHOMH CHCTEMBI Ha TOKCHUKO-HMH-
(heKIIMOHHBIM BOCTIATUTENBHBII MpoIece), IUTO3, HEUTPO(HITBI
U CHHOBHOLIMTBI (MapKepbl COCTOSIHHS CYCTaBHOTO ITyHKTaTa M
XapaKTepa BOCIIAIUTEIFHOTO MPOIIecca).
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EPIDEMIOLOGY AND MANAGEMENT OF OVARIAN CANCER BASED
ON THE CLINICAL EXPERIENCE OF THE SOUTHERN REGION OF UKRAINE

Rybin A., Varabina A., Broshkov M.

Odessa National Medical University, Ukraine

Clinical epidemiology is the medical discipline that studies
the patterns of the occurrence and spread of any diseases, makes
prediction of them in each specific patient based on the study
of the clinical course of the disease in similar cases. Clinical
epidemiology of cancer is rapidly developing, at the regional
and national level, etiological studies are conducted with poten-
tial clinical and public health programs that allow early cancer
detection and prevention strategies to be developed, as well as
assess their effectiveness [8,11,12].

The efforts of clinical epidemiology specialists focus on ex-
ploring the absolute risk of the development of cancer, from the
discovery of risk markers to developing and evaluating analysis,
with the aim of introducing forward-looking (advanced) mark-
ers into clinical practice. Risk markers may include genetic
characteristics, environmental factors, molecular biomarkers,
medical imaging results (results of medical visualization) or any
other clinical and instrumental or clinical laboratory research.
However, in the field of oncogynecology, there is still a lack of
fundamental clinical and epidemiological studies [7,10].

The victims of ovarian cancer die every year around the
world. One of the first cases of ovarian cancer that is described
in the history of medicine is the history of the disease of Mary
Tudor, Queen of the United Kingdom, who lived only 42 years.
According to IARC experts, about 225,000 cases are reported
annually and nearly 150,000 women die of this disease. Accord-
ing to epidemiological monitoring, the highest prevalence rates
in the ovarian cancer (10-12 cases per 100,000 population) are
typical of Western Europe and North America (Fig. 1), while the
lowest are China and the countries of Africa and Latin America
(less than 3 cases per 100,000 population).vSuch essential dif-
ferences are due mainly to the lack of effective diagnosis and
limited availability of specialized care [1,5,7].

According to mortality rates, Ovarian cancer ahead of cervical
or uterine cancer, came in fifth out of the causes of death from
tumors in women. The mortality of ovarian cancer patients in the
first year after the diagnosis is 35% [5]. According to domestic
and foreign authors, the overall five-year survival rate of ovar-
ian cancer patients does not exceed 35-40% [8]. (These) Data
are due to asymptomatic ovarian cancer at early onset leading
to late diagnosis of the disease when it is impossible to do the
radical surgery.

It should also be noted that in recent years in developed coun-
tries there has been a tendency towards a decrease in mortality
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from Ovarian cancer (from an average of 6.2 to 5.9 cases per
100,000 population). The best results are presented in Scandi-
navian countries, Great Britain, Germany and the Netherlands,
where prescription of oral contraceptives is preferred and is con-
sidered as one of the potentially protective factors [6].

Mortality from Ovarian cancer (2013)
Age-standardised rate (World), all ages
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Fig. 1. Mortality from Ovarian cancer in the world, age-stan-
dardised rate

In Ukraine, from 2001 to 2016, the one-year survival rate of
ovarian cancer patients decreased from 36.2 to 26.3%. However,
only 20.4% of ovarian cancer cases were diagnosed on cancer
screening in 2016 in Ukraine. It confirms the data of domestic
and foreign authors about the lack of effectiveness of screening
programs for the detection of ovarian cancer [1,3,9]. According
to the latest published national cancer-registry it was 25.7% of



GEORGIAN MEDICAL NEWS
No 3 (288) 2019

one-year survival in 2017. The corresponding figure was only
19.3% in Odessa region [2,4].

The aim of the study was to evaluate the clinical and epide-
miological characteristics of ovarian cancer patients on the ex-
ample of the southern region of Ukraine.

Material and methods. The research was carried out at the
clinical bases of the Department of surgery Ne4 with oncology
course of Odessa National Medical University. There were ana-
lysed the standardized indicators of morbidity and mortality for
2007-2016. In addition, there were analysed the survival of 350
patients in stage III-IV ovarian cancer from 2011 to 2015. We
assessed the overall one- and three-year survival (OS - overall
survival); one-and three-year disease free survival (DFS - dis-
ease free survival); FFTF - freedom from treatment failure; EFS
- event free survival.

All patients were examined using generally accepted clinical
and laboratory methods according to the standards of diagnosis
and treatment of cancer patients, approved by orders of Ministry
of Health of Ukraine No. 140 dated July 27, 1998 and No. 554
dated September 17, 2007. The stage of the tumor process was
determined according to the International Classification of TNM
of 6th Edition (2009). Patients have agreed to use individual
clinical data (evidence) for scientific purposes.

There were created the lifetime curves and values of a surro-
gate variable by the Kaplan-Mayer method. Statistical analysis
of the data was carried out using the Statistica 10.0 (Dell Stat-
Soft Inc., USA).

Results and their discussion. It was established that dur-
ing the analyzed period (2007-2016) there was a gradual
decrease in mortality from ovarian cancer against the back-
ground of more stable indicators of morbidity, which also
showed a tendency to decrease (Figs. 2, 3).
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Fig. 2. Dynamics of mortality from ovarian cancer in Odessa
region (NKR, 2007-2016)

Therefore, if in 2007 the standardized mortality rate was 5.5
cases per 100,000 population, then in 2016 - 3.8 cases.

The standard mortality rate in the population is calculated
according to the age structure of the «standard population».
As the population standard, a world population standard can
be selected, which allows to compare the level of morbid-
ity with other countries of the world. As a world standard,
the structure of the population is used, which is based on the
analysis of the age structure of the population in 24 coun-
tries in 1960 by the well-known Japanese explorer Segi M.
and later modified in 1966 by the group Doll R. et al. The
Ukrainian population standard calculation was based on the
age structure of the population of Ukraine during the 2000
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census. As can be seen from the graph below, the differences
between the two standards are quite pronounced, which is
explained by the application of various weighted age ratios
in both models.
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Fig. 3. Morbidity dynamics of OC in Odessa region (NKR,
2007-2016)

As shown in pic. 3 graph, there was a short increase of the
incidence of OC in 2012 (according to the national standard, up
to 16.5 cases per 100 thousand population). This circumstance
does not correspond to the dynamics of mortality and, most like-
ly, is explained by the measures of the regional program, which
is aimed at optimizing cancer screening.

In the clinical examination of patients with severe forms of
OC, several criteria, such as: patients’ complaints, general, ob-
stetric and gynecological anamnesis, state of sexual, menstrual
and reproductive functions, genealogical history, questionnaires
with a detailed anamnesis investigation, were studied according
to the stages of ovarian tumor pathogenesis.

The average age of the examined patients was 53.8+1.9 years,
with a range of 48-69 years. Menstrual cycle was maintained
only in 16.3% of patients, the rest was in menopause. Stage
IV (TxNxM1) was determined in 7.7% of patients, stage IIIA
(T3aNOMO) - 13.4%, IIIB (T3bNOMO) - 15.7%, and 63.1% -
ITIC (T3¢NOMO). Most often serodic adenocarcinoma (87.7%)
was diagnosed, rarely sero-papillary adenocarcinoma (12.3%).
The vast majority of patients had a poorly-differentiated tumor
grade (G1 - 7.1%, G2 - 52.3%, G3 - 40.6%). Metastasis in the
large omentum was found in 53.6% of patients, peritoneum car-
cinomatosis - 23.2%, pleural cavity - 23.2%. There were no me-
tastases in the liver of the examined patients.

As can be seen from the table below, the average age of pa-
tients was the same and was (55.3+0.9) years in patients with
retrospective group and (53.8+1.9) years - prospective group,
which is not differ significantly among themselves. Among the
examined patients with OC, mainly with the Illc stage, respec-
tively 122 (64.6%) and 221 (63.1%) in retro- and prospective
groups. Most patients had menopause - 150 (79.4%) and 293
(83.7%) in retro- and prospective groups, respectively.

Grade of the removed tumors was different - well-, poorly-
and undifferentiated tumors, but in both groups poorly-differen-
tiated tumors were prevalent - 61.4 and 52.3% in patients with
retrospective and prospective groups, respectively. The vast ma-
jority of patients in both of the studied groups had metastasis
in the large omentum diagnosed: 141 (74.6%) and 81 (53.6%)
patients with OC of the retrospective and prospective groups,
respectively.

Regarding the received treatment, 50 patients (Group I) re-
ceived standard first line adjuvant platinum chemotherapy with-
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Table. Patients survival in different clinical groups

. II group (n=300)
Indicator I group (n=50)
1st subgroup (n=77) 2nd subgroup (n=98) | 3d subgroup (n=125)

OS, mo. 28,3+1,4 25,2+0,8 33,114 36,8+1,9*

DFS, mo. 14,1+0,4 12,8+0,4 17,2+1,6 29,8+1,4*
FFTF, mo. 14,4+0,3 12,7+0,2 17,0+1,6 29,7+1,5%

EFS, mo. 14,5+0,3 12,4+0,3 16,8+0,9 29,5+1,1%*

PFS, mo. 13,9+0,3 11,6+0,2 16,9+0,8 28,9+0,4

note: * - Differences with other clinical groups are statistically significant (p<0,05)

out the use of protective therapy (cisplatin 75 mg / m2 intrave-
nously with hydration and forced diuresis every 3 weeks), and
the rest of patients (group II) were given differentiated treatment
depending on the predicted sensitivity of ovarian cancer to che-
motherapy with platinum drugs. The last group was divided into
3 subgroups depending on the predicted effect of platinum:

1 subgroup (n=77) - patients with supposed platinum refractori-
ness, which treatment was started with chemotherapy of the second
line (paclitaxel 175 mg/m? intravenously every 3 weeks with stan-
dard premedication with corticosteroids, antihistamines and H2-
histamine receptor blockers: 12 mg of dexamethasone inside or in-
tramuscularly for 12 and 6 hours, 150 mg of ranitidine and 50 mg of
dimedrol intramusclarly for 30-60 minutes prior to administration,
using special infusion systems not containing polyvinyl chloride.
In case of impossibility to purchase paclitaxel patients were treated
by HemA scheme (doxorubicin 50 mg/m? intravenous infusion on
day 1, gemcitabine 1000 mg/m? intravenous infusion of 1, 8 day
21-day cycle palliative chemotherapy);

2 subgroups (n=98) - patients with supposed platinum resis-
tance, which sanogenetic disorders and dysregulation pathology
(nitric oxide donators, detoxicants, drugs that reduce the level of
uric acid in the blood, hyperthermic chemophorfusion HIPEC)
was corrected during the standard adjuvant chemotherapy of the
first line of platinum preparations;

Subgroup 3 (n=125) - patients with suspected sensitivity to
platinum preparations treated with platinum drugs in accordance
with standards (cisplatin 50 mg / m2 intravenously dropped with
hydration and forced diuresis every 3 weeks).

Further analysis showed that the application of a differenti-
ated approach shows an increase in survival rates (Table).

As can be seen from the above data, the introduction of pathoge-
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netically-based schemes of complex medical therapy, considering
the level of platinum resistance, can significantly lengthen the life-
time of patients with ovarian cancer. In particular, overall survival
in the 2nd subgroup of Group Il increased to 33.1+1.4 months, and
in the 3rd subgroup - to 36.8+1.9 months. This corresponds to rang-
es of 5.0-71.1 months and 3.0-73.3 months respectively.

As can be seen from picture 4 below, the most critical reduc-
tion in the number of survived patients starts 2 years after the
start of treatment according to the modified scheme (a) and al-
ready in a year - when using standard treatment regimens that do
not correct existing rejection of redox homeostasis and nitreric
mechanisms of autoregulation.

The best results were obtained in platinum-sensitive patients
- almost all of them survived up tp 3 years after the intervention
and the course of PCT. A shorter survival period for platinum-
resistant patients is obviously associated with more profound
violations of cell cycle regulation in these patients. On this side,
it is important to evaluate the quality of life of patients with OC
- after all, we are interested not only in extending the life span
but also in maximizing possible physical and social adaptation.

As for the results obtained in the 2nd subgroup, where HIPEC
technology was used, they indicate a tendency to increase the
life expectancy of patients with OC. Thus, the overall surviv-
al rate was on average 33.1£1.4 months, DFS was 17.2+1.6
months, and FFTF was 17.0+1.6 months. Accordingly, EFS was
16.8+0.9 months, and PFS was 16.9+0.8 months. Therefore,
the use of HIPEC has significantly improved the treatment out-
comes. At the same time, there were no significant differences
in the survival of patients with OC depending on the HIPEC
method (intraoperative application or therapy at the postopera-
tive stage) (p>0.05).
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Fig. 4. Survival of patients with ovarian cancer after treatment (a - modified treatment scheme, b - traditional treatment)
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Conclusions.

1. The dynamics of the standardized indicators of morbidity
and mortality from the OC indicates probable depopulation and
the effectiveness of the measures used in the region in the pri-
mary and secondary prevention of oncopathology

2. The overall survival of patients with severe forms of OC
does not exceed 30 months (28.3+1.4 months).
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SUMMARY

EPIDEMIOLOGY AND MANAGEMENT OF OVARIAN CANCER BASED
ON THE CLINICAL EXPERIENCE OF THE SOUTHERN REGION OF UKRAINE

Rybin A., Varabina A., Broshkov M.

Odessa National Medical University, Ukraine

The aim of the study was to evaluate the clinical and epide-
miological characteristics of the contingent of patients with
RH on the example of the southern region of Ukraine. The re-
search was carried out at the clinical bases of the Department
of surgery Ne 4 with oncology course of the Odessa National
Medical University. The standardized indicators of morbid-
ity and mortality for 2007-2016 are analyzed. In addition, an
analysis of the survival of 350 patients with stage III-IV in
the period 2011-2015 was evaluated. The total one-and three-
year survival (TS - total survival); disease free one-and three-
year survival (DFS) - disease free survival; FFTF - freedom
from treatment failure; event free survival (EFS) - event free
survival were estimated. All patients were examined using
conventional clinical and laboratory methods according to
the standards of diagnosis and treatment of cancer patients,
approved by orders of the Ministry of Health of Ukraine No.
140 dated 27.07.1998 and No. 554 dated 17.09.2007. The
stage of the tumor process was determined according to the
International Classification of TNM 6-th edition (2009). Pa-

tients have agreed to use individual clinical data for scientific
purposes. The lifetime curves and the values of the surrogate
variable were created by the Kaplan-Meyer method. Statisti-
cal analysis of the data was performed using the Statistica
10.0 (Dell StatSoft Inc., USA) package;

It was established that during the analyzed period (2007-
2016) in Odessa oblast there was a gradual decrease in mortality
from RV from 5.5 cases per 100,000 population in 2007 to 3.8
in 2016. Dynamics of standardized indicators of morbidity and
mortality from the RN shows a probable depopulation and on
the effectiveness of the measures used in the region in the pri-
mary and secondary prevention of oncopathology. The overall
survival of patients with severe forms of URN does not exceed
30 months (28.3+1.4 months). The use of HIPEC technology
can increase the overall survival rate to 33.1+1.4 months, DFS
to 17.2+1.6 months, FFTF to 17.0+1.6 months, EFS to 16.8+0,9
months, and PFS - up to 16,9+0,8 months.

Keywords: ovarian cancer, survival, epidemiology, HIPEC,
southern region of Ukraine.

PE3IOME

SIMUAEMHUOJIOIUS U TAKTUKA BEJEHUSA PAKA SINYHUKOB,
OCHOBAHHAS HA KIMHUYECKOM OIBITE IO)KHOYKPAMHCKOI'O PETUOHA

Pp16un A.U., Bapaduna A.O., Bpomkos M.M.

Oodecckuil HAYUOHATLHBIN MEOUYUHCKUL YHUBepcumem, Yxpauna

Llens MccnenoBaHMS - OLCHKA KJIMHUKO-3MUIEMHOIOTHYE-
CKMX XapaKTEePHCTUK KOHTHHICHTA OOJILHBIX PAKOM SIMYHMKA Ha
IIPUMEpE F0KHOTO PErHoHa YKpPauHBI.
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HccnenoBanue BBIIOIHEHO HA KIMHUYECKUX 0azax Kadeapbl
xupyprun Ned ¢ kypcom oHkosoru Ofecckoro HallMOHAJIBHOTO
MEIMIUHCKOTO YHMBepcuTera. [IpoaHanu3upoBaHbl CTaHAap-
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THU3UPOBAHHbBIC MOKa3aTean 3a00J1€BAEMOCTH M CMEPTHOCTHU 3a
2007-2016 rr.

IIpoBenen ananu3 BbDKHBaEMOCTH 350 OOJBHBIX pPakoM
auynuka (PS) III-IV craguu B Teuenue 2011-2015 rr. Oue-
HUBaJIM OOLIYI0 OAHO- M TPEXJETHIOI BbDKUBaeMOCTh (OS
- overall survival), 6e3peUUANBHYIO OIHO- U TPEXJETHIOIO
BepkuBaeMocTh (DFS - disease free survival), BbDKHBae-
MocCTh, cBoOOHYI0 OT Heyaad jtedenus (FFTF - freedom from
treatment failure), 6eccobbiTuiinyio BebKHBaeMocTh (EFS -
event free survival). Bce marueHTKH 00CI€I0BAHBI C UCITOJb-
30BaAaHUEM O6L[Iel'lpl/lH5lT]>lX KIMHUYECKUX U na60paT0prlx
METOAOB IO CTaHAapTaM AUArHOCTHUKH W JICUCHHS OHKOJIOTH-
4yecKkux 00JbHBIX. CTaaMIO OMYXOJIEBOIO IpoLecca OIpeess-
1 o MexayHapoaHoi kinaccupukamu TNM 6-ro usnanus
(2009 r.). IMonyuero nHGOPMHUPOBAHHOE COMNIACHE OT OOJBHBIX
Ha HCIIOJIb30BAHUE MHIAUBUAYAJIbHBIX KIIMHUYCCKUX JaHHBIX JIA
Hay4HbIX Liesield. KpuBble Ipono/pKUTeIbHOCTH SKU3HU M 3HAYCHUH
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CypporaTHoii nepeMeHHo co3naBanuch MetonoM Karnana-Maiie-
pa. CTaTuCTHYHUI aHaIn3 JAaHHBIX MPOBEACH C UCIOJIB30BAHUEM
nakera Statistica 10.0 (Dell StatSoft Inc., CILLIA).

VYcTaHOBICHO, YTO B TEYCHHE pacCMaTPUBAEMOI0 Mepuoa
(2007-2016 rr.) B Onecckoid 00JaCTH MPOMCXOIUIIO MOCTE-
IIEHHOE yMEHbLIeHHe cMepTHocTu oT PS ¢ 5,5 ciayuaeB Ha
100000 nacenenus B 2007 1. no 3,8 - B 2016 r. /Iunamuka
CTaHJAPTU30BAHHBIX ITOKa3aTesei 3a00JeBaeMOCTH U CMEPT-
HOCTH OT Pl cBUIETENbCTBYET O BEPOSTHON ACTOMYISILUU U
(G GEKTUBHOCTH MPUMEHIEMbIX B PETHOHE MEPOIPHUSTHIL 1O
HNePBUYHOI M BTOPUYHOU MPOQHUIAKTHKE OHKO3a00JIEeBaHUIA.
OOmiasi BBDKMBAEMOCTh MALUEHTOB C TSDKENBIMU (opmamu
PA ne npessimaer 30 mecsues (28,3+1,4 mecsues). [pu-
meHeHue TexHonoruu HIPEC nmo3Bosiser yBenuuuTh mokasa-
Teab 001el BepKuBaemMocTu 10 33,1+1,4 mecsanes, DFS - 1o
17,2+1,6 mecsues, FFTF - no 17,0+£1,6 mecsaues, EFS - no
16,8+0 9 mecsues, a PFS - 1o 16,9+0,8 mecsies.
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IMPROVED DESIGN OF TEMPORARY PROSTHESIS FOR THE BONE AUGMENTATION
AND TWO-STAGE DENTAL IMPLANTS OSSEOINTEGRATION PERIOD

Orjonikidze Z., Orjonikidze R., Panin A., Tsitsiashvili A., Arutyunov S.

Moscow State University of Medicine and Dentistry named after A.1. Evdokimov, Russia

Improvement of dental implants micro- and macro-designs,
biomaterics and surgical techniques allowed for expanding of
indications for implant treatment. Implant-supported prosthetics
has become a standard treatment option for partial/full edentu-
lous patients [1,3-7].

At the same time, implant treatment is challenging in pa-
tients with less bone volume in the areas of missing teeth
[1-6,12,13]. To increase the bone volume within the missing
teeth area, dentists are forced to offer patients bone augmen-
tation procedures [5,6]. In this case, the duration of treatment
is increased up to 6-8 months or longer. To ensure success-
ful healing and unhindered graft ossification, post-surgical
area should be excluded from immediate loading [1,2]. On
the other hand, most patients cannot afford to remain without
any prosthesis for the required period of time. This is due
to social status, aesthetic and functional needs [3,12]. There-
fore, the temporary dentures become necessary. Various types
of prostheses are used as a solution to this problem: acrylic
removable partial, temporary implant-supported prosthesis,
tooth supported bridges, vacuum-formed retainer, “Maryland
Bridges”, etc... [3,10,11].

At the same time, the use of any temporary prostheses is asso-
ciated with compromises — they are not fully functional, become
a source of infection and, most importantly, exert significant
pressure onto treated area, which leads to unsatisfactory results
of any bone augmentation and reconstructive surgery proce-
dures [8,9,12]. The doctor and the patient face a dilemma in each
case when making a choice of such temporary prosthesis de-
sign, which will not interfere with post-surgical wound healing,
graft integration, augmentation area in general, and will allow
the patient to feel socially adapted, in aspects of functionality
and aesthetics [3,10]. Consequently, the search for optimal de-
signs in temporary prosthesis for long term implant treatment in
patients with limited bone tissue volume area is a significantly
pressing task.

The aim of the study was to develop and evaluate the efficacy
of an improved design of a temporary prosthesis for osseointe-
gration period for two-stage dental implants as well as for the
bone augmentation procedures.

Materials and methods. During the period of 2017-2018,
the total of 21 vertical/horizontal bone augmentation surgical
procedures were performed on the areas with 2 to 4 missing
teeth in the distal upper/lower jaws at the Surgical Dentistry
Department. Rebuilding of the bone volume was performed
using guided bone regeneration technique, osteoplastic mate-
rial and a barrier membrane. According to the manufacturer’s

recommendations, the waiting period before the placement
of dental implants was 6-8 months. Removable temporary
dentures were pre-fabricated for the patients for this period:
acrylic resin partial dentures — for 7 patients, vacuum-formed
retainer — for 7 patients, and another 7 patients — medical-
prophylactic device — an acrylic partial denture supported by
temporary dental implant and Klammer fixation on the ex-
isting crowns in front of the edentulous area. The proposed
prostheses were fixed immediately after the surgery, with
minor correction having had carried out prior to it. Postop-
erative area changes were recorded within 4 weeks after the
surgery,

Results and their discussion. The construction of the
proposed medical-prophylactic device (prosthesis) is carried
out by obtaining digital models of the patient’s dentition in
the preoperative period, their upload in a virtual articulator
(Zirkonzhan), and upon defining of the small length remov-
able denture border. Device consists of a base, artificial tooth
and Klammer fixators. The prosthesis edge covers the inner
oblique line on the lingual side and creates a gap of 2 mm in
places planned for dental implants installation on the digital
model between the base of the prosthesis and the prosthetic
field; the Klammer system is represented by two T-shaped
processes from the basis of the prosthesis connected to the
occlusive line with the possibility of fixing on 2-3 supporting
teeth located medially to the dentition defect. In this case, the
monolithic prosthesis is made of dental polymethylmethacry-
late in the preoperative period by additive 3D printing; instal-
lation of dental implants and one mini-dental nonintegrated
implant with a spherical head, as close as possible to the dis-
tal border of the dentition defect. The patrician of the mini-
dental implant is fixed in the base of the removable prosthesis
of small length by means of self-hardening plastic (Fig.).

Analysis of the results of temporary prostheses use in the
group 1 (with acrylic partial denture) revealed the follow-
ing: on the Ist day — minor hyperemia, swelling of the post-
surgical mucosa area, sutures are consistent (n=7; 100%). On
the 3rd day — persistent hyperemia and swelling of the mucosa
with the imbibition of facial soft tissues; sutures are consistent
(n=7; 100%). On the 7th day — minor hyperemia of the post-
surgical mucosa area (n=4; 57,1%); the mucosa is pale pink
(n=3; 42,9%); sutures failure (n=4; 57,1%); sutures are consis-
tent (n=3; 42,9%). On the 10th day — mucosa is pale pink (n=7;
100%); failure of the sutures (n=5; 71,4%); sutures are consis-
tent (n=2; 28,57%). On the 14th and 21st day-the mucosa is un-
changed (n=6; 85,7%); the divergence of the wound edges (n=4;

Fig. Medical prophylactic device draft
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57,1%). On the 28th day — mucosa is unchanged (n=2; 28,5%);
divergence of wound edges (n=5; 71,4%). All patients noted a
feeling of discomfort in the postoperative area, the mobility of
the prosthesis during chewing.

Examination of patients of group 2 with vacuum-formed
retainer revealed the following: on the 1st day — minor hyper-
emia and swelling of the post-surgical mucosa area; sutures
are consistent (n=7; 100%). On the 3rd day — significant hy-
peremia and swelling of the mucosa area; sutures are con-
sistent (n=7; 100%). On the 7th day — minor hyperemia of
the post-surgical mucosa area (n=3; 42,8%); the mucosa of
pale pink color (n=6; 85,7%); sutures are consistent (n=7;
100%). On the 10th day — mucosa of pale pink color (n=7;
100%); sutures are consistent (n=7; 100%). On the 14th day
— mucosa unchanged (n=7; 100%). On the 21st day — mucosa
unchanged (n=6; 85,7%); the divergence of the wound edges
(n=1; 14,3%), on the 28th day — mucosa unchanged (n=6;
85,7%); the divergence of the wound edges (n=3; 42,8%).
All patients noted food getting under vacuum-formed retainer
and difficulties during chewing.

Patients of group 3, using the proposed improved design of
a one-sided temporary conditionally removable denture with
support by temporary implant and existing crowns, limiting the
defect from the proximal sides, noted the full ability of chewing
and wearing the structure. In the first 3 days all patients had stan-
dard minor hyperemia and swelling of the post-surgical mucosa.
There was not a one patient registered in the group 3 with wound
edge dehiscence or a failure of sutures.

Conclusion. The developed and implemented medical-
prophylactic device — temporary removable partial denture,
supported by temporary dental implant and existing natural/
artificial crowns, contributes to the prevention of complica-
tions and to decrease in length of surgical wound healing,
thanks to the protective atraumatic effect and is more effec-
tive than traditional designs of removable partial dentures or
vacuum-formed retainers.
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SUMMARY

IMPROVED DESIGN OF TEMPORARY PROSTHESIS FOR THE BONE AUGMENTATION
AND TWO-STAGE DENTAL IMPLANTS OSSEOINTEGRATION PERIOD

Orjonikidze Z., Orjonikidze R., Panin A., Tsitsiashvili A., Arutyunov S.

Moscow State University of Medicine and Dentistry named after A.1. Evdokimov, Russia

The study was performed on 21 edentulous patients, treated
during the period of 2017 - 2018 at the Surgical Dentistry De-
partment at the Moscow State University of Medicine and Den-
tistry. The patients underwent the procedures of bone augmenta-
tion, dental implant placement, and placement of various design
temporary dentures for the periods preceding the placement of
the permanent implant-supported dentures.

The authors have developed and implemented a medical-
prophylactic device — an acrylic partial denture supported by

38

temporary dental implant and Klammer fixation on the existing
crowns in front of the edentulous area. The results of the use of
the device during the post-operative period were analyzed and
compared to those of traditionally designed removable partial
devices. The comparative analysis has shown that the medical-
prophylactic device is superior to the temporary removable par-
tial dentures and vacuum-formed retainers.

Keywords: bone augmentation, dental implant.



GEORGIAN MEDICAL NEWS
No 3 (288) 2019

PE3IOME

YCOBEPIIEHCTBOBAHHBI JIU3ATH BPEMEHHOI'O ITIPOTE3A JIJIsI UCIIOJIb30BAHUSI
B IIEPUO/I YBEJIUYEHHUS OBbEMA KOCTH YEJIIOCTH U ABYX3TAIIHOM OCTEOUMHTEI PALIUA

Opna:xonukuaze 3.P., Oprxonukuaze P.3., [lanun A.M., Huuuamsuian A.M., Apytionos C./1.

Mocrosckuil eocyoapcmeennwiil yHugepcumem meouyurvl u cmomamonoauu um. A.M. Esdoxkumosa, Poccuiickas ®edepayus

ABTOpaMHu TPOBEJCHO HccienoBaHue 21 mammeHTta, mpo-
xonuBiiero nedeHue B mepmox 2017-2018 rr. Ha kadenpe
XUPYPTUICCKONU CTOMATONIOTHH MOCKOBCKOTO TOCYIapCTBEH-
HOTO YHUBEPCHTETa MEIHUIUHBEI U CTOMATONIOTHHU. [lanmeHTh
MPOXOJMIH MPOLEAYPH YBEIUYCHHST 00hEMa KOCTHOU TKaHU
YEOCTH, UMITIAaHTAIMH JCHTaIbHBIX UMIUIAHTATOB M YCTa-
HOBKH BPEMEHHBIX 3YOHBIX IPOTE30B PAa3IMYHOW KOHCTPYK-
MU B TIEPUOJIE TTOCICONEPAIOHHOTO 3a)KUBICHUS H OCTEO-
WHTETPAaIUH, 10 YCTAHOBKH TIOCTOSIHHBIX MIPOTE30B C OMOPOit
Ha UMIUTAHTATHl. ABTOpPHI pa3paboTaiu U BHEIPWIN JieueOHO-

NpO(MIAKTHYECKOE YCTPOICTBO - YaCTUYHBIH aKPHIIOBBIH ITpo-
Te3, ONMPAIOIIUICS Ha BPEMEHHBIH 3yOHOH MMITIAaHTaT, ¢ Quk-
canuelr Klammer Ha cymiecTByIOmMX KOPOHKAX IIE€pesl 30HOU
OTCYTCTBYIOMNX 3y0OB. Pe3yabTaTsl IpHMEHEHHs yCTPOHUCTBA B
MOCJICONIEPA[IOHHOM IIepHo/ie OB MPOAHATN3UPOBAHEI U CO-
MOCTABIICHBI C pe3yIbTaTaMHU IIPAMEHEHHNS TPaJUIUOHHO pa3pa-
OOTAaHHBIX CHEMHBIX YaCTHYHBIX BPEMEHHBIX ycTpoicTB. Cpas-
HHUTEIBHBIN aHaIHN3 TO0Ka3al, YTo JedeOHO-TIpo(HIaKTHIeCKOe
YCTPOWCTBO TPEBOCXOAWT BPEMEHHBIE CHEMHBIC YaCTHYHBIC
3yOHBIE IPOTE3bI M BaKyyM-0a3HpOBaHHEIE YCTPOIICTBA.
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IMPACT OF ACCESS TO DENTAL SERVICES ON DENTAL CARIES RISK
IN ADULT POPULATION OF GEORGIA

Zurabiani N., Suladze N., Margvelashvili-Malament M., Tkeshelashvili V.

University of Georgia, School of Health Sciences, Tbilisi, Georgia

Oral diseases, such as the dental caries and periodontal disease,
are major health care burden worldwide. WHO recently published
a global review of oral health, emphasizing that despite major im-
provements in dental services in several countries, oral health prob-
lems persist globally [1]. The WHO Global Oral Health Program
has worked hard over the past five years to increase the awareness
of oral health worldwide as an important component of general
health and quality of life [5]. Tooth decay and/or early loss of teeth
may lead to malnutrition and other comorbidity factors [2]. Car-
ies and its complications affect the quality of life, both physiologi-
cally and psychologically [3,4]. In fact, caries prevalence decreased
markedly in children and in adults up to 40 years old from 1975 to
2000. However, the overall risk for caries in older age groups (45 to 64,
65 to 84, and > 85 years old) did not decrease. And moreover, the risk
of caries in 70 years old and older individuals has increased [6].

Additionally, social inequality exists in oral health across the
world and within the countries. The WHO has recognized the im-
portance of data collection on caries prevalence around the world
[7]. Epidemiological studies of oral diseases have not been carried
out in some rural parts of Georgia around 30 years. Therefore, the
aim of the study was to collect the data on caries prevalence and
oral health status among the adult population of Georgia.

Diseases probably have their roots in a complex chain of en-
vironmental and behavioral events which are shaped by broader
socioeconomic determinants. Most studies of socio-behavioral
risk factors in dental caries have been carried out in industrialized
countries, but such reports from low- and middle-income countries
have been published in recent years. World Health Organization in-
ternational collaborative studies and other international studies of
social factors in dental caries, using the same methodology, provide
empirical evidence of social inequality in oral health across coun-
tries and across oral health care systems [8].

During the last five decades, measures to combat dental caries
and periodontitis have been developed, tested and implemented
in many populations around the world and are thought to have
benefitted millions of people. Despite the huge effort, a large
part of the world’s population still suffers from these two oral
diseases [9] which are the main causes of tooth loss. Dental car-
ies is a lifelong disease. The two main etiological factors, man-
agement and frequency of free sugar intake, and regular removal
of dental biofilm, should be taught at a young age and be applied
throughout life until old age [10].

The objectives of the present paper are to outline the oral
disease burden globally and to describe the influence of major
socio-behavioral risk factors and the deficit of dental services,
associated with the oral health in Georgian population.

Materials and methods. The study was performed accord-
ing to the stratified cluster guidelines of the WHO pathfinder
surveys. The index age groups were: I- (35-44), 11-(45-54), 11I-
(55-64), IV- (65-74) and V (75-84). The sampling sites were
chosen according to the advice of local health administration as
well as missing caries data bank areas, accounting for ecologi-
cal, socio-economical and dental service accessibility variables.
Caries prevalence was recorded with the measure of DMFT.
For the participants with partial or complete edentulism, type of
prosthodontic restoration (Fixed Dental Prosthesis, Removable
Dental Prosthesis and Complete Denture) was also recorded.
OHI S index was used to study the oral hygiene status. The six
surfaces examined for the OHI-S, are selected from four pos-
terior and two anterior teeth. The average individual or group
debris and calculus scores are combined to obtain the Simplified
Oral Hygiene Index [11].

Self-administered questionnaires were distributed to all the
participants in order to assess the following risk factors: social
and financial status, general health conditions, oral hygiene
skills, dental service accessibility, tobacco and alcohol use, dairy
product and other food consumption.

The study was conducted from June 2017 to August 2018.
Statistical Package for Social Sciences (SPSS), version 21.0 was
used for data analysis.

Investigation was carried out in villages of high-mountainous
regions: Svaneti, Racha, Samegrelo, where the ecological con-
ditions are good, but dental service level is low, central areas
of low-mountain regions: Kakheti and Tianeti, where the eco-
logical conditions are normal and dental service is good, and the
capital of Georgia — Tbilisi, where ecological conditions are bad,
but dental service is good (Table 1).

The survey was carried out by dentists after a pre-informed
consent of investigated people.

During the oral examination we studied: the number of teeth,
caries intensity, presence of removable or non-removable con-
structions and oral hygiene status.

We used DMFT-index to study dental caries intensity. The
DMFT-Index is applied to the permanent dentition and is ex-
pressed as the total number of teeth that are decayed (D), miss-
ing (M), or filled (F) in an individual [12].

Results and their discussion. A total of 1027 adults were ex-
amined. Group I ( Svaneti): 210, Group II (Racha): 202, Group
III (Samegrelo): 204, Group IV (Tbilisi): 163 and Group V
(Kakheti): 135, Group VI (Tianeti): 113 (Table 1). High preva-
lence (100%) of dental caries and intensity (10.96) was recorded
(Table 2).

Table 1. Number of examined adults in 7 regions of Georgia

Region Svaneti Racha Samegrelo Thilisi Kakheti Tianeti
n 210 202 163 135 113
Total 1027
Table 2. DMFT index in study population group
N Mean Std. Deviation Std. Error Mean
DMF 1027 10.96 8.610 9.269
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Table 3. DMFT index in different regions of Georgia

Region DMFT index Std. Deviation
Svaneti 12.46 9.55
Racha 9.67 9.15
Samegrelo 10.36 8.26
Thilisi 9.34 6.013
Kakheti 12.56 8.27
Tianeti 12.02 9.21
p<0.05
Table 4. Accessibility to dental service in different regions of Georgia
Region Svaneti Racha Samegrelo Thilisi Kakheti Tianeti
Deficit of dental service 44% 48% 48% 0% 0% 6%
Financial problems 45% 39% 38% 16% 30% 32%
Other reason 11% 13% 14% 84% 70% 62%
Table 5. The number of employed people in study population
Region Svaneti Racha Samegrelo Thilisi Kakheti Tianeti
Employed 22% 27% 69% 55% 58%
Unemployed 78% 73% 31% 45% 42%
Table 6. Dental caries intensity according to age
Age N DMF index Std. Deviation P<0.05
35-44 333 6.92 5.433 0.00
45-54 273 9.85 7.215 0.00
55-64 216 12.04 8.804 0.00
65-74 143 16.61 9.621 0.00
75-84 62 20.81 9.692 0.00
Table 7. The average number of decayed teeth in different regions of Georgia (age group: 35-44)
Region Decayed teeth p<0.05
Svaneti 8.399 0.00
Racha 6.676 0.00
Samegrelo 9.463 0.00
Thilisi 9.53 0.00
Tianeti 6.203 0.00
Kakheti 6.5 0.00

According to our research high mean of DMFT-index was re-
corded in every regions of Georgia (Table 3).

There was statistically significant difference among the 6 re-
gions of Georgia (Table 3). In spite of good ecological and nutri-
tion conditions in the villages of high-mountainous regions of
Georgia, dental caries intensity is very high. According to our
study, the main reason of this problem is dental service deficit
and financial problems (Table 4). 38-45% study population of
high-mountain regions complained about financial problems,
and 44-48% - about deficit of dental service. Based on the ques-
tionnaire most population in high-mountainous regions are un-
employed (Table 5), there is dental service deficit and people
aren’t available to go to the dentist.

We evaluated the visit to the dentist for the last one year and
found that in Svaneti only 27% of study population received

© GMN

dental service, in Racha - 36%, in Samegrelo - 29%, in Tbilisi -
66%, in Tianeti — 47% and in Kakheti -62%.
Dental caries intensity was increasing with age (Table 6).
Because of dental service deficit in high-mountainous regions,
the number of decayed teeth is quite high and the number of
treated teeth is relatively low in I age group (55-44) (Tables 7,8).
As for Thilisi, the capital of Georgia where dental services are
available and only 16% complain about financial problems, the
number of damaged teeth is still high (I age group), which is related
to unfavorable ecological and nutrition conditions (Tables 7,8).
As for Kakheti and Tianeti, ecological and nutritional condi-
tions are normal and there is no dental service deficit. In these
regions the number of decayed teeth was low and the number
of treated teeth was high in comparison with high-mountainous
regions (Tables 7,8).
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Table 8. The average number of treated teeth in different regions of Georgia (age group: 35-44)

Region Treated teeth P<0.05
Svaneti 2.77 0.00
Racha 5.31 0.00
Samegrelo 4.75 0.00
Thilisi 12.55 0.00
Tianeti 6.43 0.00
Kakheti 5.60 0.00
Table 9. OHI-S index in different regions of Georgia
Region OHI-S index Std. Deviation P<0.05
Svaneti 2.29 0.88 0.00
Racha 2.46 0.88 0.00
Samegrelo 2.55 0.78 0.00
Thilisi 1.80 0.69 0.00
Kakheti 2.48 0.62 0.00
Tianeti 2.09 0.59 0.00

Most of the study population noted that they brushed teeth
everyday: once or twice a day. Despite of this the mean of OHI-
S index was high in every regions of Georgia (Table 9), but in
Thilisi the mean of OHI-S index was comparatively low, be-
cause of good accessibility to oral care systems in this region.

Oral diseases, such as dental caries and periodontal disease,
are major health care burden worldwide.

Dental caries prevalence and intensity is very high in Georgia
as well. Dental caries is a multifactor disease. Oral hygiene, so-
cio-economical factors, eating habits, general diseases, ecologi-
cal factors, tobacco and alcohol use, fluoride deficit, accessibil-
ity to dental services play an important role in the development
of oral diseases.

Our goal was to study the influence of accessibility to dental
services on dental health in adult population of high mountain
regions of Georgia.

It should be noted that due to the heavy socio-economic con-
ditions, young population of Georgia is constantly moving from
high mountainous regions to the capital and outside of the coun-
try. Therefore, relatively older population lives in the villages
of high mountainous regions. Hence, we formed 5 age groups:
I- (35-44), 11-(45-54), 111-(55-64), IV- (65-74) and V (75-84).

To study the dental caries in adult population of Georgia, we
used DMFT-index (The DMFT Index is applied to the perma-
nent dentition and is expressed as the total number of tecth that
are decayed (D), missing (M), or filled (F) in an individual).

To study the oral hygiene status OHI_S index was used. The
six surfaces, examined (studied) for the OHI-S were selected
from four posterior and two anterior teeth. The average indi-
vidual or group debris and calculus scores were combined to
obtain the Simplified Oral Hygiene Index.

Statistical analysis showed high prevalence (100%) and in-
tensity (10.96) of dental caries in adult population in different
regions of Georgia.

In spite of good ecological and nutritional conditions in the
villages of high-mountainous regions of Georgia, dental caries
intensity is very high. According to our study the main reason
of this problem is dental service deficit and financial problems.

42

Based on the questionnaire, most population in high-mountain-
ous regions is unemployed, there is dental service deficit and
people aren’t able to go to the dentist.

As for the OHI-S index, it was high in every region of Geor-
gia, but in Tbilisi, the mean of OHI_S index was comparatively
low, because of good accessibility to oral care systems in this
region.

The high prevalence of dental caries in the adult population of
Georgia is explained by the low socio-economic status and low
levels of dental service accessibility.

According to our research, dental service deficit and acces-
sibility play an important role in oral health with ecological, nu-
tritional and oral hygiene risk-factors.
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SUMMARY

IMPACT OF ACCESS TO DENTAL SERVICES ON DENTAL CARIES RISK IN ADULT POPULATION OF GEORGIA

Zurabiani N., Suladze N., Margvelashvili-Malament M., Tkeshelashvili V.

University of Georgia, School of Health Sciences, Thilisi, Georgia

The objectives of the present paper are to outline the oral
disease burden globally and to describe the influence of major
socio-behavioral risk factors and the deficit of dental services,
associated with the oral health in Georgian population.

One thousand and twenty-seven subjects from 6 regions of
Georgia were examined. Caries prevalence and oral hygiene sta-
tus was assessed among the five age groups: I- (35-44), 11-(45-
54), II-(55-64), IV- (65-74), V- (75-84). A questionnaire was
used to evaluate general health condition, alcohol and tobacco

consumption, oral hygiene habits and dental service accessibil-
ity. High prevalence (100%) of the dental caries and intensity
of DMF=10.96 were recorded. There is high prevalence of the
dental caries in the investigated areas of Georgia. Positive cor-
relation between the dental caries and accessibility to dental ser-
vices was noted.

Keywords: dental caries, Georgia, high mountainous region,
dental service.

PE3IOME

HEJOCTYIIHOCTb CTOMATOJJIOI'HYECKHUX YCJIVYT - PAKTOP PUCKA PABBUTHUA KAPUECA
Y B3POCJIOI'O HACEJIEHHUA I'PY3UHU

3ypaduanun H.A., Cynanse H.H., Mapreeaamsuiau-Manament M.M., Tkemenamsuin B.®.

Ynusepcumem I pysuu, [llxona nayx o 300poeve, Tounucu, I py3usa

Ienblo MCCIeOBaHKS SIBUJIOCH M3Yy4YCHHE BIMSHHUS HEIO-
CTYITHOCTH CTOMATOJIOTMYECKUX YCIyr Ha 3[0POBbE IOJIOCTH
pTay B3pOCIIOr0 HACEJICHHS BHICOKOTOPHBIX pailoHOB I py3uH.

HUccnenosansr 1027 cydbekToB u3 6 peruoHoB [pysun. Pac-
MPOCTPAHEHHOCTh KapHeca W THI'MEHA I0JOCTH PTa OLCHUBA-
JIach B IISTH BO3PACTHBIX rpymmax: I - 35-44 roxa, 11 - 45-54,
1II- 55-64, 1V - 65-74, V - 75-84 roma. OueHka o0IIero cocros-
HHS 310POBbsI, TOTPEOICHNS ANKOroist U Tabaka, IPUBBIYCK T'U-
THEHBI TIOJIOCTH PTA U IOCTYITHOCTH CTOMATOJIOTHYECKHUX YCIyT
[IPOM3BE/ICHA METOJIOM aHKCTHPOBAHUS PECIIOACHTOB.

HecMOTpsi Ha XOpOLINE IKOIOTHYECKHE U TTHIIEBBIC YCIIOBHS Y

B3POCIIOT0 HACEJICHHS BHICOKOTOPHBIX paiioHoB I'py3uu, rokasare-
1 pacrpoctpaneHHocTH (100%) 1 THTEHCHBHOCTH Kapreca 3y0oB
Beicokue (Canerus - 12,46, Paua - 9,67, Camerperno - 10,36).

B pesysnbrare HNPOBEACHHOIO HCCJIENOBAHHS YCTaHOBICHO,
YTO BBICOKAsI PACIPOCTPAHEHHOCTh Kapueca Y B3pOCJIOro Ha-
cesieHus I py3un oOBSICHACTCSI HU3KMM COLIMAJIbHO-OKOHOMUYC-
CKHMM CTaTyCOM M HU3KHM YPOBHEM JIOCTYITHOCTH CTOMATOJIOT U~
YECKHX YCIIYT.

JleULHT U JOCTYIHOCTh CTOMATOJIOTHYECKHX YCIYT HIPAIOT
3HAYUMYIO POJIb B OKOJIOTHYECKHX, MUIIEBBIX U TUTHEHUYECKHX
(baxTopax pUcKa pa3BUTHS Kapueca.
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POJIb MAPKEPOB ®UBPO3A ITPA MUEJIOHE®PUTE Y JTETEA PAHHETO BO3PACTA

Toxapuyk H.U., Borkra 10.B., Tokapuyk B.T., Fapu6ex 2.9.

Bunnuykuil Hayuonanvusill meduyunckutl yrusepcumem um. H.U. Iupoeosa, Yxpauna

Bce Gosbluiee unciio uccieoBaHui JeMOHCTPUPYIOT KaK U3-
MEHWIHCh NMPUYMHBI UeJoHepUTa y IeTell paHHero Bo3pac-
ta [3]. Cienyer OTMETUTH, YTO y JETEH B BO3pacTe 10 3 JeT
nueIoHeGPUT, KaK MPaBUIIO, pa3BUBACTCS Ha (OHE aHOMAIHI
Pa3BUTHSI OPraHOB MOYEBOM CHCTEMBI, Cpeli KOTOPBIX MPeod-
nagaeT Mmy3bIpHO-MO4eTOYHUKOBBIH peduioke (ITMP), koTopsrit
Croco0CTBYeT pa3BuTHIO (prdpo3a napeHxumsl modku [2]. Hau-
Oonpimii puck GopmupoBaHus Hedpockiaepo3a HabIIaeTCs
HMMEHHO Ha IEepBOM rofly *H3HU U coctaBisgeT 40% Bcex ciy-
yaes [1].

[Tarorenes nopakeHus MOYEYHOI NAPEHXUMBI IIPH IIy3bIPHO-
MOUYETOYHHKOBOM Pe(UIIOKCE BEChMa CIIOXKHBIA U MHOTOYPOBHE-
Bblii. [loBbIlICHHE JaBICHUS B JIOXaHKAX MPUBOAUT K aKTBALIUU
KJICTOK KaHaJbLEB U COCYANCTOTrO IHOTEINUS, YTO CIIOCOOCTBY-
€T NPOAYKIUHN Pa3IMYHBbIX MEAUATOPOB BOCIIAJICHUS, KOTOPBIC
00€CMEeYNBAIOT MUTPALIMIO MOHOIIUTOB, JICUKOI[MTOB B 30HY IMO-
paXKeHHs ¢ MOCIECAYIOMNM (HOPMUPOBAHHEM BOCHAIUTEIBHOTO
unubTpara. Beien 3a paHHUMM LUTOKMHAMH (MHTEPICHKH-
Hamu 1, 6, 8) cuHTE3UPYIOTCS MPONU(EpaTUBHBIC LIUTOKUHBI,
HpeCTaBUTEIEM KOTOPBIX SIBISIETCS TPaHCHOPMHUPYIOLHH (hak-
top pocta B1 (TGF-B1). TlocnenHue Hay4dHbIC HCCIICIOBAHUS
yKa3bIBAIOT Ha 3HAYMMYIO POJIb TpaHC(HOPMHUPYIOLIEro (GakTo-
pa pocta B1 (TGF-81) B popMupoBaHuu 1 mpoOrpecCUpOBaHUN
¢udbpornueckux m3menenuit. TGF-B1, Oyayun dubporeHHbIM
LIUTOKMHOM, CTUMYJIHPYET HM3MEHEHUS CTPYKTYpbl MOYEYHOH
NapeHXHUMbI, a TAKXKE €€ peMozeTupoBaHue [6].

W3BecTHbIM siBisieTcst (pakT, 4TO 3a0ojieBaHHME pa3BHBACT-
csl B Cilydae HeONaronpusTHOM KOMOMHALMM TOIMMOP(HBIX
reHoB. OCOOCHHOrO BHUMAHHMS 3aCIY)KHUBAIOT HCCICIOBAHHS
KacaTeJbHO BOCCTAHOBJICHUSI B3aMMOCBSI3eH MEKy Iy3bIPHO-
MOUYETOYHHKOBBIM peduiiokcoM U nomuMopdusmom rena TGF-
B1(rerotunsl - 509 CCra +869 TT), uTo, MO0 MHCHUIO YUCHBIX,
HO3BOJISICT ONPEACNIUTh CKIOHHOCTh, a TaKXKe YIy4IIHTh JHa-
HOCTHKY Iporecca, 0COOCHHO y ieTelt paHHero Bo3pacra [7].

He menee AKTyaJIbHbIMU OCTAKOTCA BOIIPOCHI OINTUMHU3ALINU
JIMarHOCTHKH aKTUBHOCTH BOCIAJIHMTEIBHOIO IpOLecca MpH
nuesnoHedpuTe y aeTeid paHHEro Bo3pacra, TaKk KaK CTaHAapT-
HbIC MapKepbl BOCMAJCHUS, KaK MPaBHJIO, JHOO HETaTHBHBI,
1100 COMHHUTENBHBI, YTO YCYIyOJsieT AMarHOCTUYSCKHI MTOUCK
[10]. VimeHHO mOTOMY HEpPCHEKTUBHBIM HANpaBlICHUEM OCTa-
€TCsl IOMCK MapKepoB, CIIOCOOHBIX MPH HEPBbIX MPOSIBICHUSIX
3a00JIeBaHMs, B KOPOTKUI MPOMEKYTOK BPEMEHH, ONPEACIISTh
AKTHBHOCTb BOCIAJIUTENILHOTO Mpoliecca. 3HAYUMbIM MapKEPOM
JUIS OLICHKU HPOrPECCHPOBAHUS MOPAXKEHHsS MOYCK SBIISICTCS
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MOHOLIUTAPHBIM XeMoaTpakTaHTHbIN poTeuH 1-ro tuna (MXII-
1), XeMOKHH ¢ HanboJiee BHIPAKCHHBIM XEMOTAKCHUECKUM d(-
(heKTOM MO OTHOIUICHHIO K MOHOIMTaM u T-mumdormram. C
YPE3MEPHBIM CHUHTE30M [aHHOI'O arcHTa CBA3bIBAKOT TaKWUE
namodoum«tonomqecxne HU3MCHCHHs KaK ITIOBBIIICHUEC CHHTEC3a
HHTepHeﬁKHHOB, AATC3MBHBIX MOJICKYJI U IPOCTANIAaHAWMHOB ME-
3aHTHAJIbHBIMU KJICTKAMHU, YTOJIIICHUE 0asanbHOMI MeM6paHbI
IJIOMEpY/1 U HapyllIEeHHE MHTPAITIOMEPY/IPHON reMOIMHAMUKH
[4]. MXII-1 — oguH U3 XeMaTPaKTaHTOB, 00ECIeYUBAIOIINI MU-
rpaiqu0 MOHOHYKJICAPHBIX KJIETOK B O4ar BOCHAJICHUSA, ABJIAACH
MOJTHOLIEHHBIM MEJIMaTOpOB BocHaieHus [5].

MXII-1 noreHuupyer GuOPOTHYECKHE U3MEHEHUSI B APEH-
XUMe Nouku [9]. YuuThiBas guTepaTypHbIC JaHHBIE, KOTOPbIE
JIeMoHeTpupytoT poins MXII-1 B kauecTBe MapKepa-HHULUATO-
pa BOCHAIUTENILHOTO IPoLecca B IIOYKE, a TAKIKE MOCIEIyoIIe-
To MoJIepKaHusl 3a00JIeBaHus, N3yYeHHE [10KA3aTelIsl B aCIIEKTe
HE(PPOJIOrUICCKON MATOJIOTHH Y JCTEH pAaHHETO BO3PACTa BECh-
Ma aKTyaJlbHO.

e uccnenoBanus - onpezeacHNe oKa3aresieii Tpancdop-
mupyomiero ¢akropa pocra 1 1 MOHOLMTAPHOTO XeMOATPaK-
TaHTHOTO MPOTEHHA 1-T0 THIA PHU MUETOHEPPUTE Y ISTEH paH-
HEro Bo3pacra.

Marepuan u Metoabl. [IpoBeeHO KOMIUICKCHOE KIMHHYE-
CKOe U JIabOpaToOpHO-MHCTPYMEHTaNIbHOE oOcienoBanue 150
nereii B Bo3pacte ot 1 mecsiua 1o 3 set: 50 gereii ¢ nuenoned-
putoM Ha (OHE Iy3BIPHO-MOYETOYHUKOBOIO pedurokca (oc-
HOBHas rpymmna), 50 nereii ¢ nueaoHeppuToM 06€3 MPOSIBICHHS
pedarokcHoro mporecca (rpymmna cpaBHeHus). KoHTpoiabHYHO
rpynny cocraBuin 50 mpaxkTuuecku 340poBbIX nereil. Kpure-
pUSIMM BKJIIOUCHUS JIETe B OCHOBHYIO TPYIIITY HCCIIEIOBAHMUS
SIBJSUTHCH: IMATHOCTHPOBAHHBIN MTHETOHS()PHT, My3BIPHO-MOYC-
TOYHHMKOBBII peduIioKec, Bo3pacT AeTeil 10 3 JIeT, KpUTePHUIMH
HCKIIFOUCHUS: TCHETUYCCKAs U XpOMOCOMHAas IaToJIorus, BpOx-
JCHHBIC IIOPOKU pa3sBUTUA OpPraHOB U CUCTEM, IIOMUMO MOYEC-
MOJIOBOH, XpOHWYECKasi 00JIe3Hb MMOYeK, HapylIeHHe (YyHKIUH
HOYeK, XUpYprudeckast Koppekius pedirokca.

Jlnst popmMHpoBaHHsT BBIOOPKH HCIIOJIB30BAH METOJ PaHJIO-
MU3AlUH U OIKCATENIbHBIN THII HCCJICIOBAHMA. PaH}lOMI/I?)aLIHlO
MPOBOIMIN OJIOKaMHU 1O 4 MaIMeHTa Ui JIOCTHKCHUS PaBHO-
MEPHOI'0 PaclpeieIeH s B HOArPYIIIax.

Bcem marueHTam npoBeieHbI 00IIeTpUHATHIC (00N aHATH3
KPOBH, MO4H, aHaJIW3 Mouu 1o HeunropeHko, Gaxrepuonoruye-
CKOE HCCIIe/IOBaHHE, aHAIIM3 KaJla Ha 51/T), OMOXMMHYECKHe (aHaIH3
KPOBH C 00s13aTeIIbHBIM OIPEJENICHIEM KpPEeaTHHUHA, MOYEBHHBI),
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a Taxke uHcTpyMeHTambHbIe (Y3 opraHoB OPFOIIHOM MOIOCTH,
HOYEK, MUKIIMOHHASI U SKCKPETOpHAst yporpadusi) UCCIICIOBAHMSL.

B pa6ote uCoNb30BaUCh CIELHANBHBIE METOABI MCCICI0-
Banust Juist onpenenenust TGF-B1 (mMmyHOpepMeHTHBIN MeTO
ELISA ¢ ucnonb3oBannem HabopoB Biosourse, Europe S.A.),
MOHOLUTAPHOTO XEMOATPAKTaHTHOIO IpOTeUHa-1 (MMMyHO-
(depmenTHbIT MeTon ¢ Habopom «Human MCP-1», Platinum
ELISA; BMS 281, BengerMedSystems, ABctpust). MonexyJsip-
HO-TEHETHUYECKOE HCCIISJOBAHUE 3aKIII0YaIOCh B ONPEISICHUH
reHoruna no noaumopdusmy C>T B mosuuu -509 u B mosu-
un +869 T>C rena Tpancdopmupyroriero hakropa pocra 1
(C-508T u T+869C) myrem nonumepasHoOH LEMHON peakuu B
peKHMe PeabHOTO BPEMEHH C MOCIIEAYIOIUM aHAIN30M JIJIH-
HBI PECTPUKIMOHHBIX ()PAarMEHTOB MPHU UX ONPEICICHUN ITyTeM
anexTpodopesa B 2,5% arapo3Hom rere.

PesybTarhl HCclieJOBaHUS CTAaTUCTHYECKU 00paboTaHblI C T0-
MOUIBIO NAaKEeTOB KOMIIbIOTEpHBIX nporpamMm «STATISTICA»
for Windows 8.0.0. (SPSSI.N.C.; 1989-1997), «STATISTICA
10.0» (StatSoftInc; 1984-1996), «Microsoft Excel». IIpoBepka
HOPMaJIbHOCTH paCpeACIICHUA KOJIMYCCTBEHHBIX BEJIMYUH ITPO-
BEJICHA C IOMOIIBIO OIMCATEIbHON CTaTUCTUKH, CTaTHCTUYE-
ckux kputepueB Shapiro-Wilk (fuist maneix Bbibopok n<50) u
Kolmogorov-Smirnov (mst n>50). OrneHka TUma pacrpejele-
HUs BBIIIOJIHAJIACH ITOCPEACTBOM OIPEACIICHUA MEPbI HEHTPAJIb-
HOI TEHJCHIMU MEXIY CPeIHHM apu(pMETHUECKUM, MOJOH M
MEIMaHOM, a TaKKe CHMMETPHYHOCTH U dKclecca. [Ipu pacuere
CTaTHCTUYECKUX BEJIMYUH ONPEeIUIH: cpelHee apudmeTnye-
ckoe BeIOOpkH (M), cpelaHee KBaapaTHYHOE OTKIOHEHHE (S),
CTaHJApTHYIO OIHUOKy (m), 95% IoBepuUTeNbHbIE WHTEPBAJIbI
st cpenHero apudmerudeckoro (CI).

OlreHKa JIOCTOBEPHOCTH PAa3HOCTH MEXIY JBYMs CPEIHH-
MU BCJIMYUHAMHU IPOBOAMUIIACH C HMCII0JIb30BAHUEM t—KpI/ITCpI/Iﬂ
CrbrofieHTa. [ moaTBep KIeHUS JOCTOBEPHON pa3HUIbI yuu-
ThIBaJach OOIIENPUHSTAS B MEIUKO-OMOJIOTHUECKUX UCCIEN0-
BaHMAX BennduHa BepositHoctd p<0,05.

I[J'lﬂ OIMMCaHUA KOJIMYECTBCHHBIX ITPU3HAKOB 6bIJ'lI/l npeacraB-
JICHBI MEJIMAaHbl U MEXKUHTEPKBAPTUIIbHBIE OTPe3KH [25;75%].

CpaBHEHHE CPEHUX 3HAUYCHHUH KOJMUYECTBEHHBIX BEJIUYHH B
HE3aBUCHUMBIX TPYIIax MPOBOANIN METOIOM OJHO(GAKTOPHOTO
JqucriepcuoHHoro aHainuza ANOVA.

[Ipu cpaBHeHHUHU Tpex HE3aBHCHUMBIX IPYIII, JaHHBIE KOTO-
pBIX HE MOMYUHSINCH 3aKOHY HOPMAJIBHOTO PACIPEACIICHMS,
ucrons3oBanu kputepuit Kpackena-Yommuca (Kruskal-Wallis
H-test). /locToBepHOCTh pa3sHULbI 3HAYCHUH MEKIYy HE3aBUCH-
MbIMH KOJIMYECTBEHHBIMH BECIIMYMHAMU OIPECACIIAIN C IIOMO-
mpto U-kputepus MaHa-YUTHH, a MEXIy 3aBUCHMBIMU BeJIU-
YMHAMU — C TIOMOUIbIO KpuTepus Buikokcona.

B kadecTBe KpUTEpHUsl CTaTUCTUYECKON 3aBUCUMOCTH MEXIY
HCCIIelyeMbIMU TIapaMeTpaMH HCIIOIb30BaIN JIMHEHHBIH KOI(-
¢unment koppemsituu (r), merox [Tupcona.

OL[CHKy HacTOT KQYC€CTBCHHBIX INPU3HAKOB IIPOBOJUJIM METO-
JioM Buiicona ¢ onpenesiennemM oTHOCUTeNbHOM yacToThl (P), ee
cra”gapTHoH omuoku (S) u 95% noBepUTENIFHOIO MHTEpBaa
(CI) u pacuyerom rnokasareseil Xu-kBaapar (¥2) ¢ onpeneacHueM
ux pocrosepHocty npu p<0,05.

OlLeHKY CTEIEHH BIHSHHS (aKTOPHBIX HPU3HAKOB IPOBOJIH-
U 10 ompenencHnio otHorreHus mancoB Odds Ratio (OR) ¢
JIOBEPUTEIIbHBIM HHTEPBAIOM 95%.

JIMarHoCTU4YeCcKyto LIEHHOCTh TECTOB ONPEIEIISIN IIyTEM BbI-
YHCIICHUSI YyBCTBUTEIbHOCTH (Se) u cneruduanocty (Sp).

Pacripenienienre TeHOTHIIOB 110 UCCIIETYEMbIM ITOTUMOP(HBIM
JIOKyCaM IIPOBEPSUIM Ha COOTBETCTBHE PABHOBECHIO Xapiw-
BaiinGepra ¢ moMoIIbI0 KpuTepus x>.

© GMN

Pe3yabTaTrel 1 ux odcy:xkiaenue. [IpoBeneHo Mcciie0BaHUE
BJINSIHUS l'[y3]>IpH0-MO'-leTO'~IHI/I](OBOFO pe(l)moma Ha CTCIICHb
AKTUBHOCTH BOCIAJIMTENIBHOTO Mpolecca IPU IHeTOHeppH-
Te. YCTaHOBJICHO, YTO y JETEH ¢ pedaroKkcoM Haubosee 4acTo
pasBuBaercs III creneHb aKTMBHOCTM BOCHAJUTEIBHOIO IPO-
necca (40%) u3 50 nauuenToB B cpaBHeHuu ¢ [ ((28%) uz 50
naruenToB), a Take Il ((32%) u3 50 mauueHToB) CTENEeHsIMHU
aktuBHoctu (OR=4,8, S=0,4, 95% CI: 1.89-12.37), p<0,05,
YTO CBUJICTEIBCTBYET O GoJiee TSHKEIOM TeUeHUH 3a00ieBaHus
B IlaHHOl\/'I rpyrme UCCJIENOBaHMA, a IIPU IEPBUIHOM l'II/IeJ'[OHe(b—
pute Haubosee yacto BecTpevanach I (OR=5,7, S=0,46, 95% CI:
2,32 - 14,43) u 1 (OR= 2,07, S=0,4, 95% CI: 1,63—4,61) cre-
IIEHH aKTUBHOCTH 3a00JIeBaHNsI.

Crenyer oOpaTiTh BHUMaHHUE, YTO OOLICTIPUHSTHIC IIOKa3aTe-
JIM aKTMBHOCTH BOCHAJIHMTEIBHOTO ITPOLIECCa UMEIOT HEBBICOKYIO
crequUUHOCTh KaK IPH BTOPUYHOM, TaK M IPH IEPBUYHOM
nuenoHedpure: CreupUIHOCTh JICHKOIUTO3a HPH BTOPHY-
HoM menoHedpure cocraBuia Sp=0,4 (LR+1,05,+PV=51%,-
PV=49%), a npu nepsuunom - Sp=0,56 (LR+1,12,+PV=40%,
-PV=44%, unnexc Kamma = -0,02). CrnenupuuHoCTh OIpee-
sgeruss COD Obula HEBBICOKOM Kak y JeTed OCHOBHOM rpyri-
nbl (Sp=0,58; LR+1,32,+PV=44%, -PV=46%, unnexc Kamrma
=-0,08), Tax u rpynnsl cpaaenust (Sp=0,6; LR+1,52,+PV=55%,
-PV=53%, unnekc Kanma =0,08). CnennpudHocts onpeaee-
HUs C-peakTUBHOIO NPOTEHHA Cpean 00ciIeyeMBbIX AeTeil Oblia
HE3HA4YUTEJIbHO BhIlIE (OCHOBHAA rpymnna — Sp=0,66; LR+1,72,
+PV=51%, -PV=50%, unnexc Kanma = 0,02, rpynmna cpaBHe-
Hus — Sp=0,64; LR+1,52, +PV=25%, -PV=42%, unnexc Karnrma
= -0,024), p>0,05. BeienpuseneHubie HakThl CIOCOOCTBYIOT
IIOMCKY COBPEMEHHBIX JHarHOCTHYECKUX METOJOB HCCIIe0OBa-
HHSl aKTHBHOCTH BOCHAJMTEIBHOTO MPOIEcca MPU MHUEIOoHe]-
pute. B cBsi3M ¢ TUM HaMM N3YYEHO COJCPIKAHUE MOHOLUTAP-
HOro xemoarpakrantHoro nporensa 1 (MXII-1) B ceiBopoTKe
KPOBH 00CIIeyeMbIX JeTeil. YCTaHOBJICHO, YTO Y IallMeHTOB
OCHOBHOI1 rpymnnsl ypoBeHb MXII-1 cbIBOpOTKH KpOBH cocTa-
B 474,6£114,37 nr/mn [95% U, 426,45-503,15], uro mo-
CTOBCPHO MNPEBBIIIACT IMOKa3aTCInu )leTeﬁ rpyrmbl CpaBHECHUA
(384,51+106,78ur/mi) [95% AU, 223,45 - 468,52] 1 310poBBIX
nereit (121,1£35,090r/mi) [95% JIU, 89,87-151,52], (p<0,001).

BBIsiBIIEHO, YTO 110 MEpe POCTa aKTUBHOCTH BOCIIAIUTEIBHO-
o OTBeTa IpH NMueIoHeYpUTe, CLIBOPOTOUHBIN ypoBeHb MXTI-1
JIOCTOBEPHO TIOBBIIIACTCS HE3aBHCHMO OT IPYIIIBI 00CIIEyeMbIX
nereid. [Ipu nepuyHOM MuenoHedpuTe HAOMONATIACH aHATIOTHY-
Has TCHACHIMA, TOJIBKO ITOKa3aTC/In Mccne;(yeMbe MapKepoB 6I)IJ'II/I
HIDKE IIOKazaresielt aeteit ocHoBHOMH rpymmsl, p<0,05.

Ormpenienena BbICOKa 4yBCTBUTEIBHOCTH (85%) u criermduny-
HOCTh (78%), NpPOrHOCTHYECKas 3HAYUMOCTH TO3UTHUBHOIO
(+PV) 0,72 u neratuBHoro 0,36 pe3ynbTaTOB I[OKa3aTesd
MXII-1 y nereit OCHOBHOH I'pYyMIIbI.

[IpoBeneHHbIN KOPPEALMOHHBIN aHATIU3 TOATBEPIUII AaTOre-
HETUYCCKYIO 3aBUCUMOCTDH Me)K)Iy AKTHBHOCTBIO BOCIHIAJIMTCIIb-
HOTO IIpollecca y JieTeil paHHero Bo3pacTa C MHUEIOHEPPHUTOM.
OmnperneneHbl MO3UTUBHBIE KOPPEISILIMOHHBIC CBSA3U CpEAHEH
cuiibl ¥ cuiibHble Mexay MXII-1 u CPb (rxy= 0,66; p<0,01) y
JIeTel paHHero Bo3pacTa ¢ MUeI0He(YPUTOM.

VYuureiBas npoGuOPOTHUECKYIO HANPaBIEHHOCTh BOCIAIH-
TEJILHOTO TIporiecca npu nuenoHedpure Ha doue [IMP y me-
Teil paHHEro BO3pacTa, MPOBEICH PsA MCCIENLOBAHUM C oIpe-
nenenneM copepxanus TGF-B1. Ananus npodubdporuyeckoro
Mapkepa HpPOJEMOHCTPHPOBAJ JOCTOBEPHO BBICOKHI IOKa3a-
tenb TGF-B1 y maumentoB ¢ nuenonedpurom Ha done [IMP
(8,72+0,94 ur/mi) [95% U, 7,16-10,28] B cpaBHEHUH C Bapu-
AQHTOM IepBUYHOrO nuenoHedpura y aerei (5,67+ 0,65 ur/mi)
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[95% U, 3,42-7,92], p<0,05. B To e BpeMst Cpey MaueHTOB
KOHTPOJILHOU rpymisl mokasarenb TGF-B1 mocroBepHo Hmxe
(1,51£ 0,82 ur/mi) [95% AU, 0,65-2,37] pe3ynbratoB y aerei ¢
nuesoHedpurom, p<0,01.

HOJ’IyquHbIe pe3yanaTl>I CBI/I)IeTe.]'IbCTBy}OT, YTO ITOBBIIICHUEC
AKTHBHOCTU BOCHAJMTEIBHOTO IIpoLiecca B IMOYKAX COMPOBO-
JKJIaeTCsI TOBBIICHHBIM COJIEPIKAHUEM Ioka3arens Gpuopo3o-
obpazoBanus. Takum o6pasom, III cTeneHb akTHBHOCTH BOC-
HaJHUTEIBHOTO Hpolecca MpU MUETOHePPUTE COMPOBOXKIACTCS
JocToBepHO BhicoKUM mokaszaresiem TGF- 81 (9,23£1,48ur/mn%
[AH, 6,83-11,38]) B cpaBHenun co I ct. (8,22+1,26 ur/miu [95%
11, 7,03-9,78]) u I ct. aktuBHOCTH (4,63+0,49 Hr/™Mi [95% AU,
2,83-6,45]), p<0,05.

Crnenyer OTMETHTh, YTO Yy JETel OCHOBHOW IpYIIBI C Mak-
CHUMaJIbHOM aKTHBHOCTBIO BOCTaauTeibHOrO mporecca TGF-f1
o0Jajan HauBBICIIEH YyBCTBHTENILHOCTBIO (89%) 1 crienmguy-
HOCTBIO (81%), MPOrHOCTUYECKOW 3HAYUMOCTHIO TTO3UTUBHOTO
(+PV) 0,84) u nerarusHoro (-PV) 0,35) pe3synsraros, auartHo-
CTUYECKOM TOUHOCTBIO 1 TIokaszaresieM Kamnmna-Koena (K — 0,90).
OTH pe3ynbTarhl MOATBEPIKIAIOT COIIACOBAHHOCTH IOKa3arenel
HCCIIEyeMOro Mapkepa IpH BOCHAIMTENBHOM Iporecce 1 000-
CHOBBIBAIOT HEOOXOIMMOCTb €0 ONPEICIICHHUS Y ICTEH C TSDKEIIBIM
TeUCHHEM MUETOHEePpUTA I U3yUCHHS MpoieccoB Gubdpo-
3000pa30BaHusI B KOHTEKCTE JaHHOTO 3a00JIeBaHUS.

HOJ’IyquHbIe pe3yanaTl>I HCCJICIOBAHUS HCMOHCTpI/Ipy}OT
yBennueHne npopuOPOTHIECKOro MoKa3arelsi B 3aBUCHMOCTH
OT JUIUTENILHOCTH 3a0oneBanusi. Cpeiu MalUeHTOB C JUTUTEIb-
HOCTBIO BOCIIAIIMTENBHOTO TIpoliecca 6oiiee 6 Mec. copepKaHue
TGF-81 (9,02+2,04 ur/mi) [95% AU, 6,98-11,06] cymecTBeHHO
BBILIE, YEM y MALUEHTOB C JUIUTEIBLHOCTHIO 3a0osieBaHus 10 3
mecses, (p<0,05).

Mununmansnoe conepskanne TGF-1 onpenernsiiocs B iedio-
te 3aboneanus (TGF- B1 - (4,01£1,03 ar/min) [95% AU, 2,98-
5,04], (p<0,01).

CuiibHasi KOPPEISILMOHHASL CBSI3b YCTAHOBJICHA MEXIY CO-
nepxkanneM TGF-B1 u 1muTenbHOCTHIO BOCTIAIUTEIIBHOTO TIPO-
1ecca Mpu BTOPUYHOM MHENTOHepHTE (rxy= 0,78) [95% AU,
0,63-0,88], p <0,001. CunbHas npsiMasi KOpPEISIUOHHAS CBS3b
ycranosieHa mexay TGF-B1 u MXII-1 (rxy= 0,86), [95% U,
0,78-0,94], p <0,001.

C 11e71b10 ONpeeNIeH s TeHETHYECKUX (haKTOPOB, BIUSIOLINX
Ha (OpPMHPOBaHHE HEOOPATHMBIX M3MEHEHHH B MOUYKAX, OIpe-
nernsuti nonuMopdusm rena TGF-B1 B mo3unusx -509 u +869 y
o0creryeMbIX AeTel.

XapakTepucTHKa TCHOTUIIOB MOJIMMOP(HOTo BapuaHta -509
rera TGF—B1 y nauueHToB ¢ nuenoHeGpruToM MpOAEMOHCTPH-
poBajia, 4To B CTPYKType JaHHOTO 3a00JeBaHHs T'OMO3UIOTHI
MyTaHTHOTO ajutesisi C UMEIOT HauOOJIBIIYIO YaCTOTY, I0OCTOBEP-
HO BBIIIE, YeM y IeTepo3urot 1 romo3urot amiens T (p<0,05).

IIpu cpaBHEHHH YaCTOTHOTO PACIIPEACIICHHUS aJIeIeH MEXILy
JICTbMHU OCHOBHOM I'PYIIIBI ¥ TPYIIIbI CPABHEHHUS, YCTAHOBJICHO,
4qTO y MAalMEHTOB C NEPBUYHBIM HHCHOHe(pr/ITOM JyacToTa MH-
HOpHOTO ajutenst T Bbllle, YeM B KOropTe AeTell ¢ BTOPUYHBIM
nporeccom (64% u3 50 obcnenoBanHbIx npotuB 25% u3 50
ob6cnenoBannbix, p<0,05). Yacrora maxxopHoro ayuienst C mpe-
UMYILIECTBEHHO HaOJroanachk B OCHOBHOM rpymme (74% u3 50
obcnenyembix), p<0,05.

IIpu cpaBHEHHH YaCTOTHOTO PACIIPEACIICHHUS aJIeTIeH MEXILy
JACTbMHU OCHOBHOﬁ prﬂﬂbl )51 prr[r[bl CpaBHECHUA yCTaHOBHeHO,
4YTO Cp€Au MalUEHTOB C BTOPUYHBIM l'lI/IeJ'lOHe(bpl/lTOM qacToTa
MuHOpHOro ayens C HUKe, YeM B TPYIIE MAalUeHTOB C Iep-
BUYHBIM mHenoneppurom (32% u3 50 obcne0BaHHBIX TPOTHB
62% u3 50 obcnenoBannbix, p<0,05). YacToTa Ma)xopHOTro ai-
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nenst T co 3HAYNTEIbHBIM IPe00iIalaHieM OIPeIelisiiiach B OCHOB-
HOM TpyIIIe B CPaBHEHUH C JaHHBIMU IPYIIIbI cpaBHEHU (67% u3
50 obcnenyemsix npotus 38% u3 50 obcnenyembix, p<0,05).

Hamnuue renoruna C-509C nomumopdusma rena TGF—B1
Cp€au ManueHTOB C BTOPUYHBIM HHeHOHeq)pI/ITOM JOCTOBEPHO
YBEJIMYUBACT BEPOSTHOCTh Pa3BUTHs 3a0oseBanus B 5,56 pa3 B
cpasaenuu ¢ renotunom CT (OR=5,56, S=0,69, 95% JIN:1,92 —
13,23). I'enotunn CC 10CTOBEpPHO IOBBIIIAECT BEPOSITHOCTh pa3-
BUTHs nivenoHedputa B 2,52 pasa B cpaBHeHHH ¢ reHoTurom TT
(OR=2,52, S=0,66, 95% J1: 0,98 — 10,6). Hanuuue renoruna
TT-509 npu BropuuyHOM nuesoHepUTE y AETeH JOCTOBEPHO
YBEJIMYMBACT BEPOSATHOCTh pa3BuUTUsl nuenonedpura B 1,84
pa3a (OR=1,84, S=0,61, 95% [AU: 0,53 — 5,8). YcraHosieHo,
uyto Hocutenau reHoruna T+869T momumopdusma rena TGF —
B1 umeroT puck pa3BUTHS BOCHAIUTENBHOTO Ipouecca B 3,82
paza Beimie  (OR=3,82, S=0,6995% JAW: 1,43 — 12,01) cpaBHu-
Mo c¢ rereposuroramu C/T+869. A B ciyuae renoruna CC+869
JIOCTOBEPHO YBEIIMYMBACTCS BEPOSITHOCTD PA3BUTHSI ITHETIOHE(-
pura B 1,03 paza (OR=1,03, S=0,58, 95% [I: 0,46 —5.5).

AHanu3 BIUSHHS aAJUICIbHBIX BapuaHTOB l'lOJ'lI/IMop(bHOFO
mapkepa -509 rena TGF-f1 na yposenp TpanchopMmupyrone-
ro (akropa pocTa MPOJEMOHCTPUPOBA, YTO Y OOJIBIIMHCTBA
JleTell OCHOBHOW IpyIIbl TOMO3UIOT ajuiensHoro resa C (68%)
34/50 ciyuaeB) noctoBepHo Bbilie yposenb TGF-B1 (11,15+2,24
HI/MJT) B cpaBHEHMH ¢ reteposurotamu (14%) 7/50) ¢ conepixa-
auem TGF-B1 - 8,16+1,98 ur/mi, p<0,05, a Takke TOMOHOCH-
teneit (18%) 9/50) ocHoHoro amiens T co 3nauennem TGF-f1
(4,56+1,03 ur/mi, p<0,01). JIOCTOBEpHO HIDKE IMOKa3aTEIH
TGF-B1 (3,12+0,98 ur/mi) ompenensuinch Cpead HOCHTEINCH
reHoruna TT pereii rpynimsl cpaBHEHHs, YeM Y TOMOHOCHTEIICH
ayutenst C (TGF-B1 5,58+1,76 ur/min) (p<0,05), u y retrepo3uror
(TGF-BI1 - 4,56+1,56 ur/mn).

Amnanmus cpenaux 3Hauennit TGF-B1 B 3aBucMMOCTH OT MOJH-
MOp(hHOro MapKepa reHa B Mo3uun +869 npoeMOHCTpHPOBa,
4TO HOCUTECIIN MYTAHTHOI'O aJIJICJIA T umenu JOCTOBECPHO BbLILIEC
conepkanne TGF-B1 (8,62+2,31 Hr/mi), 4eM reTepo3UroThI
(TGF-B1 - 7,03£1,92 ur/ma, p<0,05), a Takke TOMOHOCHUTEITH
awtenst C (TGF-B1 - 5,74+1,71 ur/min), p<0,05. ITony4yeHusie
PEe3yJbTaThl CBUICTENBCTBYIOT O BOSMOXKHOCTH (DOPMHPOBAHHS
CKJIEPOTUYECKUX U3MEHEHUH B IIOUKaX y JeTel, KOTOphIE SABIIS-
10Tcst HocuTensiMu reHoTuroB C-509C u T+869T.

BoiBoabl.

1. Tluenonedput Ha QoHe My3bIPHO-MOYETOUHHKOBOTO ped-
JIFOKCa COMPOBOXKIACTCSI BHICOKON aKTHBHOCTBIO BOCIIAJIUTEIIb-
HOTI'O TIpOIIecca C YBEIMUYCHHUEM COZEPIKaHHUs MOHOLMTapHOIO
XE€MOATPaKTaHTHOIO NPOTEHHA-1 B CHIBOPOTKE KPOBH, 4TO B 1,2
pasa BbIlLIE MMOKa3arelnel y AeTell ¢ MepBUYHBIM NueIoHedpu-
TOM. YCTaHOBJICHA JOCTOBEPHAsl B3aMMOCBSI3b MEXK/LY COZlepiKa-
HUEM MOHOLIMTAapHOIO XeMoaTpaKTaHTHOro nporeuHa-1 u CPb
(rxy=0,66, p<0,01) y neteii panHero Bo3pacTa Mmpu nueoHehpu-
Te Ha QoHe pedirokca.

2. Iluenonedput Ha GoHe My3bIPHO-MOUETOUHHKOBOTO ped-
JIIOKCa y JIeTell paHHero BO3pacTa COMPOBOXKIACTCS yBEIHYe-
HHEM coziepykaHus Tpanchopmupytoniero daxropa pocra 1 B
CBIBOPOTKE KpoBHU B 1,53 pa3a, yem y nauueHTOB ¢ NEPBUYHBIM
nuenonedpurom. IIpopubpoTrdeckuii Mapkep yBeIHInBaCTCS
0 Mepe BO3paCTaHUs aKTUBHOCTH 3a00JICBaHNSI.

3. ¥V nereii paHHero BO3pacTa C NHEJIOHEPUTOM Ha (OHE
My3bIPHO-MOYETOYHUKOBOIO peQIlokca W HAIWYUs T'€HOTHUIIA
C-509C u T+869T (65,02+6,74%) rena TpaHcHOPMHUPYIOIIECTO
(akTopa pocta Bl BbIlIe BEPOSATHOCTh Pa3BUTHS 3a00JICBAHUS
B 4,48 pa3a B cpaBHeHuu ¢ reHotunom T-509T u C+869C, u B
3,03 pasa B cpaBHenuu ¢ renotunom C-509T u T+869C.
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SUMMARY

FIBROTIC MARKERS IN INFANTS WITH PYELONE-
PHRITIS

Tokarchuk N., Vyzhga Y., Tokarchuk V., Garibeh E.
Vinnytsya National Medical University N. Pirogov, Ukraine

Goal of the study - estimation of the transforming growth fac-
tor B1 and monocyte chemoattractant protein-1 (MCP-1) in in-
fants with pyelonephritis.

It was found that pyelonephritis against the background of
vesicoureteral reflux is accompanied by the high activity of the
inflammatory process and increase of serum monocyte chemoat-
tractant protein-1 levels (2.5 times higher than in children with
primary pyelonephritis). A significant relationship between the
content of monocytic chemoattractant protein-1 and C-reactive
protein (rxy:O,66, p<0,01) in young children with pyelonephritis
against the background of reflux was established. Pyelonephritis
against the background of vesicoureteral reflux in young chil-
dren is accompanied by an increase in the content of serum trans-
forming growth factor 1 (TGF-B1) which is 2,8 times higher,
in comparison with patients with primary pyelonephritis. The
profibrotic marker increased as the disease activity increased.

© GMN

In children of early age with pielonefritis on the background of
vesicoureteral reflux and the presence of genotype C-509C and
T+869T (65,02+6,74%) transforming growth factor 1 (TGF
1) gene the probability of developing the disease is 4.48 times
higher, compared to genotype of T-509T+869C and 3.03 times
higher compared to genotype S-509T and T+869C.

Keywords: pyelonephritis, vesicoureteral reflux, transform-
ing growth factor B1, monocytic chemoattractive protein-1, gene
polymorphism.

PE3IOME

POJIb MAPKEPOB ®UBPO3A IIPU ITUEJIOHE®PUTE
VY JETEl PAHHETO BO3PACTA

Toxapuyk H.U., Beizkra 10.B., Tokapuyk B.T., l'aputex 9.9.

Bunnuyxuii nayuonanvusiti MeOUYUHCKULL YHUGEPCUmMem um.
H.U. Ilupoeosa, Yrpauna

Ienpb nccnenoBanus - onpeeacHne oKasareieit Tpancdop-
mupyomiero ¢akropa pocra 31 ¥ MOHOIMTAPHOrO XeMOATPaK-
TAHTHOTO MPOTerHa 1-ro THma npu nuenoHedpure y nereii pas-
HEro BO3pacTa.

B pesynbrare npoBeIeHHOTO MCCIISA0BAHMS YCTaHOBIICHO, YTO
nuenoHepuT Ha (OHE ITy3BIPHO-MOYETOUHHUKOBOIO peduIiokca
COIIPOBOYKIACTCSI BHICOKOH aKTUBHOCTBIO BOCHAJIUTEILHOIO MPO-
1ecca ¢ yBEIMYCHHEM COIepYKaHUsT MOHOLIMTAPHOTO XeMOAaTpaK-
TAHTHOI'O IPOTEHHAa-1 B CBIBOPOTKE KPOBH, 4TO B 1,2 pasa Bblie
ToKa3aresieil y ietei ¢ nepBUYHBIM IHeTOHe(PUTOM. YCTaHOBIIE-
Ha JIOCTOBEPHAsl B3aMMOCBSI3b MEXKIy COZIepPIKaHUEM MOHOLUTAp-
HOTo XemoarpakrantHoro nporenHa-1 u CPb (rxy=0,66, p<0,01) y
JICTel paHHEro BO3pacTa Mpu nueioHedpute Ha GoHe peduirokca.
[Muenonedpur Ha (oHE IMy3bIPHO-MOYETOYHHKOBOTO peduIiokca y
JIeTeil paHHero Bo3pacTa COIPOBOXK/IASTCS YBEIIMUCHUEM COZIepIKa-
Hust TpaHcopmupytomniero daxkropa pocra 31 B CBIBOPOTKE KPOBU
B 1,53 pasa, B cpaBHEHUH C MALMEHTAMH C TIEPBUYHBIM ITHEIOHE(-
putom. IIpodhubpoTrueckuii MapKep yBEINUHMBAICS 110 MEpe BO3-
pacraHusi akTUBHOCTH 3a00J1eBaHusl. Y JIeTel paHHEro Bo3pacTta ¢
IHEJIOHEPUTOM Ha (DOHE ITy3BIPHO-MOYETOYHUKOBOTO pediIrokca
u HasmuueM reroturna C-509C u T+869T (65,02+6,74%) rena
TpaHcdopmupytoiero ¢akropa pocra 31 BeposSTHOCTb pa3Bu-
Tust 3a0oseBanus Boiie B 4,48 pasa, B CpaBHEHUH C TEHOTHUIIOM
T-509T u C+869C u B 3,03 pa3a - B CpaBHEHMU C T€HOTHUIIOM
C-509T u T+869C.
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CLOSTRIDIUM DIFFICILE INFECTION IN CHILDREN WITH EXPOSURE TO ANTIBIOTICS

"Migriauli I., '"Meunargia V.,**Chkhaidze I.,'Sabakhtarishvili G., 'Gujabidze K., SKhokrishvili G.,
5Janashia J., >**Butsashvili M., >**Kamkamidze G.

TAIETI Medical School, David Tvildiani Medical University, Thilisi, Georgia; *Health Research Union; *Clinic NeoLab, Tbhilisi,
Georgia;*M. lashvili Central Children Hospital, Thilisi, Georgia, *Tbilisi Children's Clinical Hospital for Infectious Diseases,
Thilisi, Georgia; °Thilisi State Medical University, Georgia

Clostridium difficile was identified by O’Toole and Hall in
1935 as a stool bacterium in a healthy neonate [1], Clostridium
difficile was initially described as the microorganism causing
antibiotic-associated pseudomembranous colitis in 1978 [2].
After that, Clostridium difficile infection (CDI) pathogenesis
has been well studied and represents important topic for clinical
studies [1,3].

Diagnosis of Clostridium difficile infection is made according
to standard definitions in practice guidelines, which are them-
selves based on a positive result in two factors: 1) identifying
Clostridium difficile in the stool (enzyme immunoassay, micro-
biological culture, nucleic acid amplification test, cytotoxin as-
say, PCR); and 2) gastrointestinal symptoms (colitis, diarrhea)
without another identifiable [4-6]. While there is no agreement
in defining severe Clostridium difficile infection, most experts
conclude that severe Clostridium difficile infection should in-
clude at least one of the following: increased leukocyte counts,
elevated creatinine, albumin counts, intensive care unit admis-
sion, surgery or pseudomembranous colitis [4].

Incidence of Clostridium difficile infection in children depends
upon two main factors: age and hospitalization status. Because
of the high prevalence of asymptomatic carriers of Clostridium
difficile in neonates it is required that the diagnosis of pediatric
Clostridium difficile infection be based on laboratory findings,
the presence of intestinal symptoms, and the age of the child. Up
to 67% of neonates delivered in hospitals may be colonized with
Clostridium difficile, without showing any symptoms. The rea-
son is most likely lack of Clostridium difficile toxin receptors in
the neonatal colon, or the presence of maternal anti-Clostridium
difficile toxin A/B antibodies in breast milk [7]. The high inci-
dence of Clostridium difficile acquisition by neonates may be the
result of exposure to Clostridium difficile spores in the hospital
environment [8]. However, as one study at two hospitals in New
Zealand showed, only 3% of the neonates were asymptomatic
carriers [9]. The incidence of pediatric asymptomatic coloniza-
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tion with Clostridium difficile gets lower with the increase in age
from six month - one year. Contrary to the very low incidence of
symptomatic Clostridium difficile infection in neonates, symp-
tomatic disease peaks four to five years of age, with the median
age typically reported ranging from one to nine years old. This
peak may be the result of the increased exposure to Clostridium
difficile spores found in soil or from other children with Clos-
tridium difficile infection in daycare centers or kindergartens
[10]. After peaking at age four to five years, the incidence of pe-
diatric Clostridium difficile infection decreases from ages 6-18
years old to rates typically seen in adult Clostridium difficile in-
fection cases. Occurrence of Clostridium difficile infection may
also vary widely depending upon type of hospital exposure: The
spectrum is from 2-420/10000 d for pediatric inpatients, while
ranging from 14-800/10000 for outpatient children. The wide
range of Clostridium difficile infection rates may be the result
of the differences in data collection methods rather than a true
difference in incidence. Inpatient data is thought to be more ac-
curate, as it is usually collected from prospective cohort studies
or surveillance programs. The higher rates reported in outpatient
studies are often gathered from control groups from randomized
trials and may not accurately reflect true population rates.
During hospitalization and exposure to Clostridium difficile
spores, two main contributing factors to developing Clostridium
difficile infection: disturbances of the healthy, highly variable
colonic microbial flora and lack of preformed Clostridium dif-
ficile antitoxin antibodies and/or inability to adequately develop
an humoral immune response to Clostridium difficile toxins.
Therefore, many new treatment methods for Clostridium dif-
ficile infection have come up, including microbial flora-spar-
ing antibiotics, probiotics, biotherapeutics (e.g., nontoxigenic
strains of Clostridium difficile and fecal microbial flora trans-
plantation) and immune-enhancing approaches such as Clos-
tridium difficile monoclonal antitoxin antibodies and vaccines
[11]. The association between Clostridium difficile infection and
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recent use of clindamycin or B-lactam antibiotics is well known.
The dramatic rise in the incidence and severity of Clostridium
difficile infection among adults in the early part of the last de-
cade was due to widespread fluoroquinolone use and with the
emergence and spread of a novel highly fluoroquinolone-resistant
strain of Clostridium difficile at the same time (i.e., BI/NAP1/027)
[12]. For these reasons, Clostridium difficile is classified by CDC
as one of three antibiotic resistant infections that “are immediate
public health threats that require urgent and aggressive action” [13].
Thus, antibiotic stewardship programs are absolutely necessary
to reduce Clostridium difficile infection incidence [14]. However,
Clostridium difficile infection is also on the rise among patients at
relatively low risk of infection, such as healthy children without
recent hospitalization or antibiotic exposure [1-3]. Although recent
antibiotic use is identified in >85% of adult patients with Clostrid-
ium difficile infection, recent antibiotic exposure seldom reported
(~ 35-75%) among children with Clostridium difficile infection [3].
Multiple confounders, including needless testing of children who
are more likely to be colonized than infected with Clostridium dif-
ficile, is thought to be responsible for the apparent lower exposure
to antibiotics in children.

In an observational, retrospective cohort study, Clostridium
difficile infection was described by Benson and colleagues
among 513 children over a five-year period [15]. Majority of
children in this study had community-associated (CA) Clostridi-
um difficile infection, and the proportion with CA-CDI elevated
over time. Recent antibiotic exposure (undefined as to time pe-
riod before CDI), concluded by medical record review, was re-
ported among only 57% of patients. However, the age of 39%
of patients in this study were less than two years (an age when
asymptomatic Clostridium difficile colonization is frequent and
not related to antibiotic exposure), and patients as young as two
weeks old were included. On the contrary, the epidemiology of
pediatric Clostridium difficile infection in a nested case—control
study was described by Sanora and coworkers [16]. Ninety-five
children diagnosed with Clostridium difficile infection during
an eight-month period were compared with 238 unmatched con-
trols, and infants under 12 months old and patients without diar-
rhea were excluded to avert confounding by inclusion of likely
asymptomatic Clostridium difficile carriers. Amid children with
Clostridium difficile infection, 75% had received an antibiotic in
the previous four weeks. Multiple recent studies illustrate risk
factors and outcomes in relation to specific subgroups of pediat-
ric Clostridium difficile infection, such as severe and CA-CDI.
Kim and colleagues compared 48 hospitalized children with se-
vere CDI to 34 children with non-severe Clostridium difficile in-
fection during a 21-month period in a nested case—control study
[17]. Medical records and patient family interviews contributed
to former exposure data. Only receipt of at least three different
antibiotic classes in the prior month was associated with severe
Clostridium difficile infection. However, the severe Clostridium
difficile infection group incorporated a significantly greater pro-
portion of children with malignancy or cystic fibrosis. Because
these conditions are related to the increased antibiotic use, pa-
tient co-morbidities could have confounded this association.
Tschudin—Sutter and co-workers contrasted 38 in-patients with
CA-CDI to 144 in-patients with hospital associated Clostridium
difficile infection over a nine-year period in a retrospective, ob-
servational cohort study [18]. Antibiotic exposures in the prior
30 days were described in 77% of children with hospital-asso-
ciated Clostridium difficile infection but only 42% of children
with CA-CDI, a difference potentially owing to ascertainment
of exposures only from patient medical records.
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Each study described above was confined to a single medi-
cal center. However, Wendt and colleagues described 944 Clos-
tridium difficile infection cases reported through active Clos-
tridium difficile infection surveillance across ten different US
geographic locations [19]. Children 1-17 years old who tested
positive for Clostridium difficile were admitted regardless of
symptoms. Medication exposures in the previous 14 days were
gathered from medical records for all cases, and supplemen-
tary medication exposures within the previous 12 weeks were
collected by interview of 95 patients with CA-CDI. Antibiotic
use in the previous 2 weeks, which was comparable across all
age groups, was documented in 33% of patients. Among the 95
patients interviewed, 73% reported antibiotic use in the previ-
ous 12 weeks, displaying the restraint of obtaining antibiotic
exposure from medical records alone. These data propose that
pediatric Clostridium difficile infection may not be closely asso-
ciated with recent hospitalization and antibiotic exposure, both
of which are well-documented adult Clostridium difficile infec-
tion risk factors. When in fact non-inpatient healthcare facility
exposures are common among adults with CA-Clostridium dif-
ficile infection [20], this has not been demonstrated by studies
in children. However, exposure to Clostridium difficile spores
in of itself is likely not enough to cause Clostridium difficile
infection in the existence of a mature intestinal microbial flora,
especially in those with preformed Clostridium difficile anti-
toxin antibodies Dissimilar to adults [21], the pediatric host im-
mune response to Clostridium difficile exposure has not been
well demonstrated and requires further investigation. For many
reasons, the reliability of published data illustrating pediatric
Clostridium difficile infection risk factors and outcomes may
warrant careful re-examination. Misclassification and ascer-
tainment biases may be especially common in pediatric studies
due to frequent Clostridium difficile colonization among young
children and patients of all ages with recent hospital exposures
[2,3]. Numerous case-control studies have described similar
prevalence of Clostridium difficile positive stools among chil-
dren regardless of Clostridium difficile infection symptoms
[22]. Pediatric studies may miscategorize many patients as hav-
ing Clostridium difficile infection when they are more likely
asymptomatic Clostridium difficile carriers with another cause
of diarrhea. Infants under one or two years of age are unique
because of probable resistance to symptomatic infection despite
high prevalence of Clostridium difficile colonization. The basis
for infant resistance to symptomatic Clostridium difficile infec-
tion is not entirely clear, but lack of expression of receptors for
toxin A by infant enterocytes is a leading theory [3]. Thus, risk
factor and outcome analyses in studies that include infants are
biased because of inclusion of a comparably higher proportion
of asymptomatic Clostridium difficile carriers. Published studies
demonstrating pediatric Clostridium difficile infection vary sig-
nificantly in design (i.e., retrospective vs. prospective) and data
sources (e.g., administrative databases, hospital medical records
and/or patient interviews), apparently leading to under-reporting
of antibiotic exposures from incomplete documentation in the
medical record and/or recall bias during patient interviews. In-
patient antibiotic exposures previous to healthcare facility-asso-
ciated Clostridium difficile infection are expected to be captured
reliably because of accurate documentation in the medical ad-
ministration record. However, trustworthy capture of antibiotic
exposures preceding CA-CDI demands accurate patient recall
and healthcare provider documentation. Therefore, pediatric
studies, which often include a substantial proportion of patients
with CA-CDI, may under-evaluate the relationship between pe-
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diatric Clostridium difficile infection and antibiotics. Antibiotic
exposure definitions range among pediatric Clostridium difficile
infection studies, varying from two weeks to three months prior
to onset of Clostridium difficile infection. Even though Clostrid-
ium difficile infection risk is highest two weeks after antibiotic
cessation, Clostridium difficile infection risk may last up to three
months after antibiotic cessation [23]. Methods for categoriz-
ing pediatric Clostridium difficile infection, including type of
diagnostic test utilized (toxin immunoassay tests or nucleic acid
amplification test), confirmation of symptoms consistent with
Clostridium difficile infection (some studies handle only labora-
tory based results and may include asymptomatic children) and
efforts to exclude more common causes of diarrhea, especially
among previously healthy children (viral gastroenteritis), also
vary among studies. The performance of several Clostridium dif-
ficile diagnostic tests is well demonstrated in adults [24, 25], and
compared with nucleic acid amplification tests (PCR), cytotoxin
assays are not as sensitive for identifying Clostridium difficile in
stool. However, dedicated pediatric studies showing the perfor-
mance of Clostridium difficile diagnostic tests are few, and adult
test performance data may not reliably translate to children. For
example, a high proportion of false-positive cytotoxin assays in
children has been identified [26], but this finding has not been
reported in adults. With the most of children’s hospitals now us-
ing nucleic acid amplification tests to diagnose Clostridium dif-
ficile infection [27], and the improbable clinical significance of
detection of Clostridium difficile by PCR in the absence of toxin
detection [28], application of PCR in a population of patients
with high prevalence of asymptomatic carriage of Clostridium
difficile could bias results from pediatric Clostridium difficile
infection studies. In conclusion, pediatric CDI is reported in-
creasingly among pediatric population without hospital or anti-
biotic exposure. However, incorrect categorization of colonized
children as infected, or underreporting of antibiotic use, may
distort these data. Future studies are required to delineate Clos-
tridium difficile testing performance more precisely in pediatric
population and to establish a trustworthy and reproducible case
definition for Clostridium difficile infection in children, to better
differentiate colonized from infected patients. These definitions,
specifically when utilized prospectively, will permit more reli-
able evaluation of risk factors, treatment efficacy and outcomes
for Clostridium difficile infection in children.

Material and methods. At our institutions, we performed a
cross-sectional study among pediatric patients 1-17 years of age.
Hospitals involved in this study were: M. lashvili Children’s
Central Hospital and Tbilisi Children’s Clinical Hospital for
Infectious Diseases. Both hospitals are admitting patients from
capital and patients transferred from other regional hospitals
around Georgia. Laboratory investigations were performed in
the Clinic NeoLab, Tbilisi, Georgia.

Stool specimens were tested for the presence of Clostridium dif-
ficile utilizing a two-step testing algorithm including polymerase
chain reaction (PCR) and Enzyme linked immunoassay (EIA).

Totally we enrolled 310 children in this study, who met the
definitions of this investigation meeting our inclusion criteria.

Clostridium difficile infection was defined as combination of any
gastrointestinal symptoms and a clinical suspicion of Clostridium
difficile infection as well as a positive rapid stool testing for Clos-
tridium difficile toxins or verification of Clostridium difficile infec-
tion by PCR method or both. Final definitions were finalized by
the attending physician or the hospital’s infection control team [12].

In June 2018, we conducted literature search using PubMed
databases and included all articles without limitations to lan-
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guage or time period. We browsed the Reference sections of the
articles, and content experts were addressed to identify further
relevant articles. Within each database, we used both key words
and mapped subject headings as terms describing the exposure
(antimicrobial, antibacterial, aminoglyosides, antibiotic, beta-
lactams, clindamycin, cephalosporins, fluoroquinolones, metro-
nidazole, macrolides, tetracyclines and sulfonamides), outcome
(Clostridium difficile infection), and the detection of a hospi-
tal-acquired infection (community-acquired, hospital-acquired,
inpatient, outpatient, ambulatory care, and general practice and
registry). Exposure, outcome, and population terms were then
combined using the Boolean “and” operator [29].

Our outcome of interest was incident Clostridium difficile in-
fection (collected at the individual level). Main focus of interest
was exposure to specific antibiotic classes. Studies considering
risk factors for severe or relapsing Clostridium difficile infection
among persons already diagnosed with Clostridium difficile,
time series analyses, and those not considering specific antibiot-
ics or antibiotic classes were excluded.

We evaluated article titles and abstracts of the initial database
search to identify appropriate articles for full text review. We read
the full text of selected articles; those articles, which were elimi-
nated in the initial screen of titles and abstracts were distinguished
from articles eliminated in the full-text screen. Data on the numbers
of cases and controls, both unadjusted and adjusted effect sizes, and
95% confidence intervals corresponding to each antibiotic exposure
group reported were abstracted and included into a spreadsheet.

The sample size calculation was performed for Chi-Squared
Statistic to compare proportions of dichotomous variables for
the following parameters: alpha=0.05 (two-sided), beta=0.20,
proportion of subjects with the outcome in one of the groups
=10%, Odds Ratio (OR)>=2.0 [30]. By these calculations the
minimum number of patients who had to be included in the
study was equal to 219. Patient data were extracted from their
medical charts and entered into the MS Excel spreadsheet. IBM
SPSSV.21 software was used for the statistical analysis. The fac-
tors associated with the Clostridium difficile infection were cat-
egorized into dichotomous variables and Pearson’s Chi-square
test was applied to define statistical significance p. The p value
<0.05 was considered as statistically significant.

Results and their discussion. At our institutions, in total
samples from 310 hospitalized children with gastroenteritis
symptoms were analyzed for our study. Overall 34 children were
identified positive for Clostridium difficile (11%).

Out of 34 Clostridium difficile positive patients, in six chil-
dren we have identified co-infection with Giardia lamblia (17.6
% co-infection rate) and in four children we identified co-infec-
tion with Adenovirus (11.7% co-infection rate).

Agreement between the PCR-based and EIA-based tests was
excellent having disagreement only for one case where PCR was
positive for Adenovirus while negative for this virus by EIA.

The study of the association of several factors with the de-
velopment of Clostridium difficile infection showed (Table 1)
that the age more than four years old represented independent
risk-factors of the development of Clostridium difficile infec-
tion, while the gender and ethnicity was not associated with the
infection. Antibiotic exposure within the month preceding the
onset of diarrhea was statistically significantly associated with
an increased risk of Clostridium difficile infections. The risk was
greatest with cephalosporins, followed by penicillins, carbapen-
ems and macrolides.

Considerable amount of Clostridium difficile infections
among the pediatric patients whose stool samples were ini-
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Table. Association of different factors with the development of Clostridium difficile infection

Factor Total number CIOStr;T;ngiﬂiCile Odds Ratio (OR) 951‘;/;253::1 (dCe;l)ce sigsl:?;ics;;c:: P
Age
<4 years 198 14 (7.07%) 1
>4 years 112 20 (17.86%) 2.86 1.38-5.91 P<0.05
Gender
Male 157 19 (12.10%) 1.27 0.61-2.59 p>0.05
Female 153 15 (9.80%) 1
Ethnicity
Georgian 280 29 (10.36%) 1
Other 30 5(16.67%) 1.73 0.62-4.87 p>0.05
Antibiotic use
Yes 185 30 (16.22%) 5.86 2.01-17.07 P<0.001
No 125 4 (3.20%) 1

tially negative by conventional bacteriology investigations
had positive results in our study. Besides, different viral and
protozoa pathogens, which were either independent agents or
co-infections to clostridium difficile, were detected in our pa-
tients. Independent association of age and use of antibiotics
with development of Clostridium difficile infection was also
shown.

Clostridium difficile is a frequent infectious agent caus-
ing diarrhea disease among hospitalized pediatric patients.
Development of Clostridium difficile associated diarrhea is
mainly linked to the antibiotic treatment of children, who
were hospitalized due to various clinical diagnosis.

In the considerable number of cases the antibiotic regiment
is not optimal, which leads to the activation of Clostridium
difficile infection and as a result prolonged diarrhea which is
difficult to treat. It was also shown in our study, that besides
Clostridium difficile infection other pathogens including vi-
ruses and parasites also were linked to the development of
gastrointestinal infection. Importantly, these infections can-
not be managed by antibiotic treatment.

Our data corresponds to the results of studies of other research
groups from different countries, indicating the expanding impor-
tance of the Clostridium difficile infection in the gastrointestinal
morbidity among pediatric patients in the world.

Studies performed by various research groups on antibiotic
associated diarrhea in pediatric patients have shown that three
main factors affect the development of Clostridium difficile in-
fection: 1) patient factors - age, gender, co-morbidities; 2) fac-
tors causing damage to the protective intestinal bacterial flora
- surgery, nasogastric tube feeding, gastrostomy, antibiotics,
different medications; 3) longstanding exposure to Clostridium
difficile spores (longer hospital stays, previous admissions, stay-
ing with infected patients in the same room [31, 32, 33]. Not all
factors, described above, act equally in the pediatric and adult
patients. The main factors that are common to pediatric patients
with Clostridium difficile infection include: age 1-4 years old,
co-morbidities (cancer patients and patients with inflamma-
tory bowel disease), antibiotics exposure within previous eight
weeks (especially several antibiotics at the same time, cephalo-
sporins, penicilins and macrolids), and history of hospitaliza-
tions [31,34,35].

The most significant risk factor associated with recurrent clos-
tridium difficile infection is antibiotic use, including the non-
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CDI agents during treatment of Clostridium difficile infection.
Additionally, a history of Clostridium difficile infection and
underlying co-morbidities, especially those related to disregula-
tions of immune system are linked to the recurrent infections
[36-38].

When a person is hospitalized or has an exposure to Clos-
tridium difficile spores, two main factors carry significant im-
portance in the growth of Clostridium difficile infection: disrup-
tion of the healthy, diverse, protective normal colonic bacterial
flora and absence of preformed Clostridium difficile antitoxin
antibodies and/or failure of proper humoral immune response
development against Clostridium difficile toxins [22]. Subse-
quently, Clostridium difficile is described by CDC as one of
three antibiotic-resistant infections that “are immediate public
health threats that require urgent and aggressive action” [22,23].
Despite the fact, that pediatric patients have not been known,
in the past, to be at high-risk for Clostridium difficile infection,
recent studies showed, that Clostridium difficile infection is cur-
rently expanding in children in both community and hospital
settings [39]. The proportion of hospitalized pediatric patients
with Clostridium difficile infection has nearly doubled in the last
decade [40].

One of the main causes of antibiotic-associated diarrhea
in pediatric patients is Clostridium difficile. Possibility of
co-infection with other gastrointestinal microorganisms com-
plicates the assessment of the role of Clostridium difficile in-
fection in children. In this study, we identified Clostridium
difficile coinfections in pediatric patients, with the goal to
discuss the frequency of co-infections and their possible role
in the Clostridium difficile mediated infection clinical pre-
sentation severity. The summed percentage of identified coin-
fections was 34.2 %. However, the spectrum of co-infectious
agents tested differed significantly among different studies
and 38% of stated co-infections in these studies did not de-
scribe any pathogen.

The meaningful conclusions on the true rate of co-infections
in pediatric patients are hindered by small sample sizes and un-
clear Clostridium difficile infection case definitions. According
to this study, we can conclude that co-infections may be com-
mon in pediatric patients with diarrhea who tested positive on
Clostridium difficile. Clostridium difficile represents a signifi-
cant cause of hospital associated diarrhea in pediatric patients
of Georgia. These findings correspond to the studies from other

51



countries, verifying the administration of broad-spectrum antibi-
otics as a risk factor for Clostridium difficile infections.

Gaps in the knowledge base. By analysis of the literature, it
became obvious, that there are several gaps in our knowledge
about antibiotic use and Clostridium difficile infection. Al-
though, there are national and global surveillance programs that
document incidence and trends of Clostridium difficile infection
over time, these programs have not been established for antibi-
otic associated diarrheas. The spectrum of disease severity and
basic demographic information (gender, age and race) are infre-
quently reported for pediatric, as well as adult cases of antibiotic
associated diarrheas. Additionally, as the composition of the in-
testinal microbial flora shifts widely during the early childhood
periods (neonatal, infant, pre-school, school-age, etc.) as chil-
dren alter their nutritional status (bottle-fed, solid food, etc.) and
are exposed to different environments (day-care, schools, etc.),
a finer delineation of antibiotic associated diarrhea and Clos-
tridium difficile infection disease data by age categories might
reveal how pediatric population responds to these diseases as
these other types of life-factors change. Broadly merging data
by a ‘pediatric’ classification might conceal some age-related
responses. It is difficult to determine sources of non-Clostridium
difficile infection associated antibiotic associated diarrhea, due
to the lack of documentation for specific etiologies. The lack of
reported complications of pediatric and adult antibiotic associ-
ated diarrhea may be due to either the lack of adequate follow-
up times for studies involving antibiotic associated diarrhea or a
true lack of disease progression. The lack of reported treatment
studies for antibiotic associated diarrhea and Clostridium diffi-
cile infection in pediatric population requires additional studies.
It also would be interesting to determine if Clostridium diffi-
cile infection in pediatric population is a future risk factor when
these children grow into adults.
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SUMMARY

CLOSTRIDIUM DIFFICILE INFECTION IN CHILDREN
WITH EXPOSURE TO ANTIBIOTICS

'Migriauli I., 'Meunargia V.,**Chkhaidze I.,
!Sabakhtarishvili G., 'Gujabidze K., SKhokrishvili G.,
5Janashia J., >**Butsashvili M., >**Kamkamidze G.
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Thilisi, Georgia,; *M. Iashvili Central Children Hospital, Thilisi,
Georgia; °Tbhilisi Children’s Clinical Hospital for Infectious
Diseases, Tbilisi, Georgia; °Thilisi State Medical University,
Georgia

Clostridium difficile represents an example of healthcare-
associated pathogen causing disease in community and hospital
setting. The number of clinical studies determining risk factors
for Clostridium difficile infection in children is limited as com-
pared to adult patients. The aim of this study was to determine
the association between antibiotic exposure in hospital setting
and risk of Clostridium difficile infection in children. Systematic
review of the electronic databases was used to update the litera-
ture, collect secondary data, critically appraise research studies,
and synthesize study result from our institutions with available
literature. Paper aimed to provide a complete, exhaustive sum-
mary of current literature relevant to our research question. A
systematic review of the literature using databases PubMed
(1935-2018) was conducted to compare our study results with
available literature and determine significant differences and
similarities that might impact clinical decisions in the country
Georgia. The study of the association of several factors with the
development of Clostridium difficile infection showed that the
age more than 4 years old represented independent risk-factors
of the development of Clostridium difficile infection, while the
gender and ethnicity was not associated with the infection. Anti-
biotic exposure within the month preceding the onset of diarrhea
was statistically significantly associated with an increased risk of
Clostridium difficile infection. The risk was greatest with cepha-
losporins, followed by penicillins, carbapenems and macrolides.
Antibiotic exposure in children is associated with increased risk of
Clostridium difficile infections in hospital setting.

Keywords: Clostridium difficile, antibiotics, risk factors,
children.
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NH®EKNWH, BBI3BBAHHBIE CLOSTRIDIUM DIF-
FICILE, CPEJY JETEM, IPY JIEYEHUU KOTOPBIX
HNCIIOJIb30BAHBI AHTUBMOTHKH
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'Meouyunckas — wxona  «Atiemu», Meduyunckuii  yHu-
eéepcumem um. Jlasuoa Teurnouanu, Tounucu,’Hayuno-
uccneoosamenvckuii  Cows 30pasooxpanenus, Tourucu;
SKaunuka «HeoJlaby, Téunucu; ‘ILlenmpanonas demcras
6onvnuya um.M. Haweuru,STéunucckas demckas ungex-
yuonHas kaunuveckas bonvnuya; STounucckuil 2ocyoapcmeen-
HbLl MeduyuncKull yhueepcumem, I py3ust

Clostridium difficile mpencrasmsier coboif mpumep maro-
TeHa, KOTOPBHIH BBI3BIBACT WH(EKIWH, CBSI3aHHBIE C MEIH-
IUHCKUM OOCITy’)KHBAaHHEM W BBI3BIBAeT 3a00JI€BaHUS KaK B
OOJMBPHUYHOM, Tak M 00ImecTBeHHOH cpexe. [1lo cpaBHEHHUIO cO
B3POCIBIMU MAIMEHTaMH, YUCIO KIMHUYECKHX HCCIIeN0Ba-
HUH, onpenesomux GakTopsl pucka 3apaxenus Clostridium
difficile y nereii, orpaHu4eHo.

Ilenpio wmccrenoBaHHS SBUIOCH OMpEeJENIeHHE CBI3H
MEXJy BO3JAeiicTBHEM aHTHOMOTHKOB B CTAlMOHAPHBIX
ycaoBusax u puckom 3apaxenus Clostridium difficile y me-
Tel.

IIpoBenen cucremaTudyeckuii 0030p C aHAJIU30M U CUH-
TE30M PETPOCIEKTUBHBIX U TEKYINX HAYUYHBIX HCTOTHUKOB
1715t cO0pa BTOPUIHBIX TAHHBIX M KPUTHUECKOH OIEHKH HC-
cnenoBanuii. O00OIEHBI PE3yIbTATHI UCCIEOBAHHI, MTPO-
BEIEHHBIX B HAIUX y4IpekAeHUsAX. CTaTbs MpeIoCTaBIseT
HCYEPIBIBAIONTYI0O HH(YOPMAIHIO 110 BEISIBICHHONW HayIHOH
IuTepaType Mo BOMPOCY MEXIy BO3AeHCTBHEM aHTHOMO-
THKOB B CTAIlMOHAPHBIX YCIOBHUSAX M PUCKOM 3apa)kKCHHS
Clostridium difficile y nereii.

IIpananm3upoBaHbl HCTOYHHKH, IPEJCTABICHHEIE B Oa3e
nauaabeix PubMed (1935-2018 rr.), 11 cpaBHEHUS pe3yib-
TaToOB MPOBEJEHHOTO HCCIEJOBAaHUSA C JAaHHBIMH JPYTUX
HCCIenoBaTeNeH C MENbI0 OMpeNeNeHus CyIeCTBYIONINX
pa3nuuuil ¥ CXOACTB IS MPHUHATHS KIMHHYECKHUX perre-
Huil B ['py3un. U3ydeHune cBA3M HECKONBKUX (AKTOPOB C
pasButueM uHpexunu Clostridium difficile mokaszamo, uro
BO3pacT Ooyee 4eM 4YeTHIpEe TO/a SIBISETCA HE3aBUCHUMBIM
¢bakropom pucka paszsutus uHdpexuun Clostridium diffi-
cile, B TO BpeMs Kak MOJI M dTHUYECKass MPUHAIJICKHOCTH
He BIUAIOT Ha mHpeKnuo. Bo3aelicTBue aHTHOMOTHKOB B
TeYeHHe MecsIa, MPeANIeCTBYIONIEeTO Hadyally AUapen, cTa-
THCTHYECKHN 3HATMMO CBSI3aHO C MOBBIIICHHBIM PHCKOM HH-
¢unuposanusa Clostridium difficile. Puck 0v11 HanGonpmmum
IIPU HCIIONb30BaHUU I€(ATOCIOPHHOB, B MEHBIIEH Mepe
- IeHUIWJUINHA, KapOaneHeMoB u MakponnaoB. Mcmonb3o-
BaHHME aHTHOMOTHKOB y E€TEH CBSI3aHO C MOBBIIMICHHBIM PH-
CKOM pa3BuTHS HHpeknuu, Bei3anHoi Clostridium difficile,
B YCIOBHSX CTAI[HOHAPA.
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PROGNOSTIC VALUE OF PLASMA MYELOPEROXIDASE LEVEL’S
AND ECHOCARDIOGRAPHIC DETERMINANTS IN CHRONIC HEART FAILURE PATIENTS

Avaliani T., Talakvadze T., Tabagari S.

David Tvildiani Medical University, Thilisi, Georgia

Chronic heart failure (CHF) is a major and even-growing pub-
lic health problem. The high costs associated with the clinical
management of CHF further highlight the need for optimal as-
sessment and risk stratification. Aside from patient history and
clinical examination, biomarkers may provide complementary
information [3,4]. In this regard the most well-known and widely
used is B-type natriuretic peptide (BNP), but identification and
risk stratification in patients, who despite having an increased
BNP still may have a good prognosis, would be highly desirable.
Several investigators have identified mediators of inflammation
as independent prognostic factors in CHF patients and also, that
independent assessment of different inflammatory biomarkers in
these patients may provide complementary, but distinct progno-
sis information, which may be incremental to BNP testing [9].

It is also well-known, that with a normal pulmonary vascu-
lature, the left ventricle is able to sustain the entire circulation,
even in the absence of a functional right ventricle (RV) [6]. The
negative impact of RV dysfunction (RVD) on functional capac-
ity and prognosis is well established in patients with HF and
reduced ejection fraction [6]. However, while half of patients
with HF have preserved ejection fraction (HFpEF), the burden,
mechanisms and prognostic impact of right heart disfunction
remain unclear. Indeed, there may be other load-independent
factors that promote RVD, such as primary intrinsic myocardial
disease, neurohormone activation and remodeling. The molecu-
lar pathways critical to the remodeling process are not yet fully
defined. However, prior studied have reported, that leukocyte-
mediated oxidation reactions may play a critical role in heart re-
modeling processes, activation of polymorphonuclear cells with
increases in plasma concentrations of Myeloperoxidase (MPO)
have been shown [2,7]. Accordingly, the current study sought to
comprehensively assess and compare MPO levels and cardiac
structural and functional markers, including RV function in pa-
tients with decreased/preserved EF and explore their potential
“input” in overall prognosis of patients with CHF, under optimal
medical treatment according to current guidelines.

Material and methods. Initially 86 patients with different
stages of CHF and ten healthy persons were included in our
study. Patients who experienced myocardial infarction or oth-
er concomitant acute diseases, renal failure (creatinine >250
umol/L) in past 3 months, were not included in our analysis.
All patients had HF and were in New York Heart Association
(NYHA) functional class II, IIT or IV. The clinical diagnosis
of HF was based on history, signs and symptoms consistent
with HF. Findings supportive of clinical diagnosis of HF also
included prior hospitalization with a documented primary
discharge diagnosis of HF, reduced functional capacity for
which no other cause could be identified. The study proto-
col was approved by David Tvildiani Medical University
(DTMU) ethics committee.

After 6 months follow up, we investigated our research pri-
mary outcome (mortality). The data about patients was col-
lected by telephone follow up, using special questionnaire,
which was focused on patient’s state, tolerance of physical
activity, treatment and in case of mortality the member of
family gave an information about patient’s state before event,
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cause and place of mortality (house or hospital). Follow up
was possible in 79% of cases (68 patient), from which 10
patients died: 8 cases were cardiovascular mortality, 1 case -
suicide and 1 death from cancer.

Initially eighty-six patients with different stages of CHF and
ten healthy persons were included in our study. Patients who ex-
perienced myocardial infarction or other concomitant acute dis-
eases, renal failure (creatinine >250 pmol/L) in past 3 months,
were not included in our analysis. Sixty-eight patients were sat-
isfied the study criteria. All patients had HF and were in NYHA
functional class II, III or IV. The clinical diagnosis of HF was
based on history, signs and symptoms consistent with HF. Find-
ings supportive of clinical diagnosis of HF also included prior
hospitalization with a documented primary discharge diagnosis
of HF, reduced functional capacity for which no other cause
could be identified. The study protocol was approved by DTMU
ethics committee.

Following study design, after 6 months follow up, we investi-
gated our research primary outcome (mortality). The data about
patients was collected by telephone follow up, using special
questionnaire, which was focused on patient’s state, tolerance of
physical activity, treatment and in case of mortality the member
of family gave an information about patient’s state before event,
cause and place of mortality (house or hospital). Follow up was
possible in 79% of cases, from which 10 patients died: 8 cases
were cardiovascular mortality, 1 case - suicide and 1 death from
cancer.

All patients underwent ECG, echocardiographic evaluation,
anthropometric and other clinical examination, as well as plasma
samples were collected for further analysis. Echocardiographic
studies were performed on all patients using standard equip-
ment and methods. The left ventricular ejection fraction (LVEF)
and cardiac chamber sizes were measured using the Simpson
method in standard parasternal and apical views. Left ventricu-
lar diastolic diameter (LVDD), right atrium (RA) and ejection
fraction (EF) were measured by apical four chamber view, right
ventricular diastolic diameter (RVDD) and left atrium (LA) by
parasternal long axis view.

MPO level (ng/ml) was measured by ELISA method, high
sensitive C-reactive protein (hs-CRP, mg/L) was measured by
turbidimetric immunoassay and Leukocyte level (10°/L) - by
flow cytometry. All samples were collected and obtained by
centrifugation, frozen at -70°C until analyzed.

Total group were divided according to MPO quantile (25",
50™,75™) and for patient’s records were analyzed in regard
of cardiovascular events (mortality/non-event), which were
tracked by scheduled telephone follow-up as we have written
above.

Statistical analyses were performed using IBM SPSS Statis-
tics 16.0. P<0.05 was considered statistically significant. Pear-
son’s correlation (bivariate) was used to assess correlation be-
tween MPO concentration and other parameters. Mean values of
MPO and other data were compared by using independent t-test
and one-way ANOV in different groups of MPO.

Results and their discussion. Plasma myeloperoxidase level
was measured in 68 patients (79% of cases) from total cohort
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and in ten healthy persons. We found that MPO levels in CHF
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Table 1. Patient characteristics depending on gender

patients (mean value 9.3+7) was different from control group

(mean value 4.19+2). Mean age of patients including in study Female n=23 | Male n=45
was 64.3£13.4. IHD were diagnosed in 50%, diabetes melli- "
tus in 29.4%, arterial hypertension (AH) in 81.3% of patients. Age 71.2+8.8 61+14
Distribution by NYHA Class were 19/37/12 (11, III, IV respec- Iischemic heart disease 43.5% 53.3%
tively). There‘ were 23 femgle? and 45 male patients enrolle?d in NYHA 9/12/2 10/25/10
the study. Patient characteristics depending on gender are listed -

in Table 1. Mean age in female group was higher (p<0.002), that Body mass index 28.246.2 30.149.2
didn’t alter the overall results in meaning of primary outcome Diabetes mellitus 21.7% 33.3%
of lresearch (m(})lrtalit)l/ aftef 6 months follow up) as events were Arterial hypertension 8820, 77.4%
only amongst the male patients. *

As presenting in Table 1, echocardiographic characteristics LVDD em >.3+0.8 6.1£0.9
mean values in total group are not normal and their analysis RVDD cm 3.5+0.4 3.96+0.5*
by gender define that statistically significant differences were LA cm 43404 4.540.6
between the groups: LVDD (p<0.003), RVDD (p<0.002), "
RA (p<0.045), posterior wall (PW, p<0.031) were higher and - .RA om 3.540.7 4407
EF (p<0.045) was lower in men. After 6 months follow up of lintra ventricular septum, cm 1.15+0.1 1.2+0.3
each patient group 10 mortality cases were identified in studied PW cm 1.05+0.1 1.240.2%
group, from which 8 pgtlent were died from cardiovascular (CV) EF % 38.3+8.1 33.2+10.5%*
cause and all of them in males (Table 1).

Table 2 presents patient’s clinical data (inflammation mark- MPO ng/ml 7.945.7 10£7.5
ers and echocardiographic data) depending on cardiovascu- Hs-CRP mg/L 7.5+£12.3 15.1£18.6
lar even.t after 6 mon.th follow up. Metcm values of data are White Blood countx10%/L 73421 7540
shown in total, cardiovascular mortality and no-event pa- -
tients’ groups. (2 cases of non-cardiovascular mortality are Mortality 0 8
not shown in this table). *-p<0.05

Table.2. Baseline Clinical Characteristics depending on cardiovascular event
Variable Total group n=68 Cardiovascular mortality n=8 No event n=58 P value
Age 64.3+13.4 63.5+11 64,2+14,3 <0.893
Men 45 8 35
HF NYHA (ILILIV) 19/37/12 1/2/5 18/34/6
MPO ng/ml 9.3+7 14.8+10.5 7,945.5 <0,007 *
CRP mg/dL 12.4+16.9 32.7429.1 9,8+12,8 <0.001 *
WBC x109/L 7.4+2.0 8.4+1.6 7,322 <0.185
LVEF % 35+10 32415 36,1490 <0.488
LVDD cm 5.840.9 6£1.3 5,6+0.79 <0.313
RVDD cm 3.840.5 4.240.4 3,6+0.4 <0.005 *
LA cm 4.4+0.5 4.6+0.8 4.4+0.5 <0.582
RA cm 3.8+0.7 4.4+0.8 3.7+0.7 p<0.042 *
IVS cm 1.2+0.2 1.4+0.4 1.2+0.2 <0.211
PW cm 1.14+0.2 1.36+0.3 1.1£0.1 <0.112
*- p<0.05
p<0.007 M cardiovascular mortality
W no event
p<0.005 p<0.042
MPO CRP RVDD RA

Fig. 1. Significant correlation depending on cardiovascular event
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Table 3. The mean values of basic data in total and MPO quantile groups of CHF patients

Total I quantile II quantile III quantile IV quantile
n=68 n=17 n=18 n=16 n=17
MPO ng/ml 9.3+7 <43 >4.3-7.1 >7.1-12.875 >12.875
Age (years) 64.3+£13.4 64+11 65.1£15.6 63.4+14.8 65+12.9
Sex (fem/male) 23/45 7/10 6/12 6/10 4/13
NYHA (II/ITI/IV) 19/37/12 2/12/3 9/8/1 5/°6/5 3/11/3
THD (%) 50% 35.3% 50% 62.5% 52.9
Diabetes mellitus % 29.4% 41.2% 27.8% 31.3% 17.6%
AH % 81.3% 80% 92.9% 60% 88.9%
hs-CRP mg/L 12.4+16.9 4.4+3.5 14.8+15.1 13+£16.6 18.6+25.6
Leukocyte x10°/L 7.4+2.0 6.5+1.5 * 7.4+2.1 8.6+2.1 * 7.3+2.1
LVEF (%) 35+10 33.3+74 36.9+10.1 33.1+11.1 36.2+11.1
LVDD cm 5.8+0.9 6.1+1 5.5+0.9 6.240.8 5.7+0.8
RVDD cm 3.8+0.5 3.6+0.2 3.6+0.4 3.8+0.6 3.8+0.5
LAcm 4.4+0.5 4.1+0.5 43+0.4 4.6+0.6 4.44+0.6
RA cm 3.8+0.7 3.4+0.7 3.7+0.7 4.1£1 3.840.5
IVS cm 1.240.2 1.2+0.2 1.240.2 1.2+0.1 1.3£0.4
PW cm 1.14£0.2 1.1+0.2 1.2+0.2 1.1£0.1 1.2+0.3
Cardiovascular Mortality 8 0 1 4 3
*-p<0.05

Statistically significant differences between cardiovascu-
lar mortality and no-event groups were found for MPO lev-
els (p<0,007) , hs-CRP (p< 0.001), RVDD (p<0.005) and RA
(p<0.042) (Table 2, Fig.1).

Evaluation according to MPO levels (distribution of study
group parameters regarding MPO quantiles) had showed, that
most cases of mortality events were in higher MPO (>7.1 ng/
ml) level groups (III and IV quantil). One case from the sec-
ond group was with prolonged QTc (QTc-0.5 sec.) identified
during baseline evaluation. So MPO levels (higher than 7.1
ng/ml) are associated with CV death in CHF patient group.
Other inflammation marker hs-CRP increased in line of MPO
quantiles, but statistically significant differences were not
found. Mean WBC count was elevated only in the III group
compared to I, p<0.023 (Table 3).

Pearson Correlation r=0.277, p<0.032

R? Linear = 0.077
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Further analyses of table 3 shows that MPO quantile groups
are not differed by LVEF and the studied echocardiographic char-
acteristics, however their mean values are not normal. It is impor-
tant that in low (<4.3) MPO group mortality event were not found
after 6 months follow-up, despite presence in this group patients
with severe HF (III, IV functional class, 88% of cases). It might
be important to study if there were correlation between markers of
inflammation that is shown on Fig. 2 by scatter plot of MPO against
hs-CRP and WBC in study population.

Table 4 illustrates the patients characteristics stratified accord-
ing to RVDD quantiles in the overall cohort. Left ventricular
ejection fraction and WBC were associated with RV end-dia-
stolic dimensions (WBC- I vs IV p<0.037, III vs IV p<0.025,
EF I vs IV, Il vs IV p<0.002). No other significant differences
were found across the RVDD quantiles. but this stratification

Pearson Correlation r=0.230, p<0.066
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Fig. 2. Association of inflammatory biomarkers in HF patients
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Table 4. Division of total group by RVDD quantiles

<3.37 3.37-3.64 3.65-4.2 >4.2
MPO ng/ml 9.1+4.6 10.5£5.9 9.89+9.14 13.7£7.2
CRP mg/dL 4.3+4 15.27+23.7 11.65+17.6 21.9£17.3
Leukocyte x10°/L 6.6£1.4 * 7.0+1.6 6.6£1.6 * 8.7£1.8 *
EF % 41.8+5.7 * 41.36+6.12 * 35+6.9 29.4+11.5 *
LVDD cm 5.6+0.6 5.86+£0.7 5.6+0.9 6.4+1.1
LA cm 4.2+0.4 4.2+0.6 4.49+0.4 4.7+0.7
RA cm 3.2+0.4 3.38+0.28 4.2+0.35 4.8+0.4
IVC em 1.18+0.15 1.15+0.2 1.19+0.2 1.3£0.4
PW cm 1.05+0.11 1.12+0.15 1.18+0.2 1.2+0.3
mortality 0 1 2 5
*0<0.05
Table 5. Division of total group depending on EF quantiles
EF <26 EF 26-35 EF 36-42 EF>42
N=16 N=20 N=17 N=15
Age 58.7£10.7 68.8+11.9 61.7+16.2 69+11
MPO ng/ml 8+6.4 9.6+6.5 8.24+5.6 11.949.1
CRP mg/dL. 12.8+14.3 14.1£22.6 7.8+7.3 16.3+£21.6
Leukocyte x 10°/L 8+1.8 7.1£2.6 6.9+1.4 7.57£2
RVDD cm 4.45+0.2 4.06+0.5 3.4+0.3 3.5+0.4
LVDD em 6.8+0.8 6.1+0.8 5.7+£0.7 5+0.7
LA cm 5.1£0.4 4.5+0.5 4.4+0.5 4+0.3
RV cm 4.8+0.7 4.1+0.6 3.6+0.4 3.4+0.6
PW cm 1.18+0.13 1.11+0.14 1£0.16 1.27+0.3
IVS cm 1.2+0.14 1.16£0.16 1.16£0.19 1.3+0.4
mortality 4 1 0 3
*<0.05

clearly showed that increasing of RVDD is associated with ad-
verse outcome (mortality rate in the following 6-month period)
in this patient subgroup, with high level of systemic inflamma-
tion and most advanced structural and functional damage of the
heart (see listed parameter in table 4, under the column >4.2).

The data in our study group stratified by LVEF % quantiles
are presented in table 5. In our group of patients decreased EF
is associated to increased RVDD which indicate that in low EF
group the right heart state is related to cardiac mortality after 6
month. It is important that 3 cases of mortality (from 8 event)
were found in patients with comparably preserved ejection frac-
tion (EF>42) with level of MPO higher than 7.1 ng/ml.

We found that MPO levels in the patients with CHF are dif-
ferent from control group. MPO level correlate with HF sever-
ity, that means more severe is the HF, the higher level of MPO
is expected. These data are also in line of other researches [1].
Elevated MPO level is associated with worse outcome (mortal-
ity) after 6-month follow-up in HF patients. This data basically
agrees studies of Tang et al, which showed prognostic role of
MPO in ambulatory patients (follow up 3316 month). By their
results MPO correlates with more restrictive diastolic dysfunc-
tion and right ventricular systolic dysfunction and may provide
prognostic value in predicting long term clinical outcome. In
that study left ventricular (LV) ejection fraction and LV end-
diastolic dimension (LVEDD) were not differed between MPO
tertiles [9]. Our data partly agrees with this data, particularly
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MPO higher than 7.1 ng/ml was associated with mortality (by
6-month follow-up), no difference between MPO and LV dia-
stolic function was found in our study. It might be taken into
consideration that in our study cohort there were both patients
with reduced and preserved ejection fraction while in study of
Tang et al there were patients with reduced ejection fraction.

In our cohort RVDD were independently correlated to mortal-
ity. The same data were found by other researchers [10], where
RVDD >42mm had a significant association with increased risk
of sudden cardiac death. Melenovsky et al. showed that RV
dysfunction was the strongest predictor of death in HFpEF ex-
ceeding RV dilatation, PH severity, comorbidities and measures
of left heart structure and function [6]. Depending on our data
elevated sizes of right chambers are associated with decreased
LVEF and worse outcome after 6 months (Table 4).

Generally, elevation of MPO, as a marker, is associated to HF
severity, that means more severe is the class of HF, the higher
level of MPO is expected [5]. But distribution of patients de-
pending on elevated MPO level shows that the marker doesn’t
determine degree of HF functional class, patients with different
severity me be distributed in any MPO quantile groups.

Current researches show direct correlation of MPO to the high
risk of mortality. Our study also share this opinion, where MPO
significantly are elevated in mortality group p<0,007, as the
level of hs-CRP p< 0.001. Certain level of MPO (>7.1 ng/ml) in
studied patients represents the point for identification of patients



GEORGIAN MEDICAL NEWS
No 3 (288) 2019

with worse outcome (mortality). Other researchers published
the same results, where both markers independently predicted
clinical events, but between them correlation weren’t found [8].
The reason of this fact may be a different source of these two
markers. MPO is derived from leukocytes and is related to a leu-
kocyte-mediated inflammatory process. Hs-CRP originates from
the liver. It is produced as an acute-phase reactant reflecting a
global inflammatory response. Correlation of MPO and hs-CRP
with outcome of disease (Table 3. cardiovascular mortality),
correlation of leukocyte-mediated inflammation, the source of
MPO, with disease severity (Table 2), may describe the different
way of disease progression.

Division of total group depending on EF quantiles shows, that
there is a high MPO level in all quantiles (more than MPO me-
dian 7.1 ng/ml). It is important that more cases of mortality are
found in high MPO, low EF and increased RVDD groups (Tables
2,4,5). But it is also important that mortality cases are also found in
group with preserved ejection fraction (EF>42) and taken together
these data shows prognostic importance of MPO in these patients.
Additionally, prognostic value of MPO is identification of patients,
where the RVDD is not increased by afterload and represents RV
structural/functional disorders caused independently of other mech-
anisms which causes overload.

Generally, MPO is associated with HF severity, although dis-
tribution of patients depending on elevated level of this marker
showed that patients with severe HF may be distributed in any
MPO quantile groups.

Depending on different works elevated MPO level is asso-
ciated with increased risk of mortality that was also found in
our study and certain level of biomarker (>7.1 ng/ml) represents
limit level for identification of patients with increased risk of
worse outcome (mortality) after 6 months.

Elevation of MPO and correlation with outcome is associated
with inflammatory markers but unambiguously: on certain level
(MPO III quantile) the data of WBC is elevated (Table 3), eleva-
tion of hs-CRP doesn’t correlate with MPO and independently
correlates to outcome (Table 2).

Changes of RV sizes from normal ranges also are associated
to low EF and worse outcome.

Based on our findings (table 2) MPO level >7.1 ng/ml (table
3) and increased RVDD (table 4) have independent importance
in HF patients for prognosing the outcome.
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SUMMARY

PROGNOSTIC VALUE OF PLASMA MYELOPEROXI-
DASE LEVEL’S AND ECHOCARDIOGRAPHIC DETER-
MINANTS IN CHRONIC HEART FAILURE PATIENTS

Avaliani T., Talakvadze T., Tabagari S.
David Tvildiani Medical University, Thilisi, Georgia

The aim of current study was to investigate the level of My-
eloperoxidase (MPO) in chronic heart failure patients with dif-
ferent severity and find the correlation with cardiac structural
and functional markers and disease outcome.

Initially eighty-six patients with different stages of CHF and
ten healthy persons were included in our study. Excluded criteria
were myocardial infarction or other concomitant acute diseases,
renal failure (creatinine >250 pmol/L) in past 3 months.

All patients underwent ECG, echocardiographic evaluation,
anthropometric and other clinical examination, as well as plasma
samples were collected for further analysis. MPO level (ng/ml)
was measured by ELISA method, hs-CRP (mg/L) was measured
by turbidimetric immunoassay and Leukocyte level (10°/L) - by
flow cytometry. Echocardiographic studies were performed us-
ing standard methods by parasternal and apical view. Statistical
analyses were performed using IBM SPSS Statistics 16.0.

After 6 month follow up we investigate our research pri-
mary outcome (mortality). The data were collected by tele-
phone follow up from patients or members of family. Collec-
tion of information had been became possible in 79% of total
cases (68 patients), from which 10 patients died: 8 cases were
cardiovascular mortality, 1 case — suicide and 1 case from
cancer. We found that MPO levels in the patients with CHF
(mean value 9.3+7) are different from control group (mean
value 4.19+2). MPO correlates with HF severity. MPO sig-
nificantly were elevated in mortality group p<0,007 , as the
level of hs-CRP p< 0.001. Changes of RV (right ventricule)
sizes from normal ranges also were associated to worse out-
come ( p<0.005).

Depending on our data certain level of MPO (>7.1 ng/ml) in
studied patients and increased RVDD have independent impor-
tance for identification of patients with worse outcome.

Keywords: myeloperoxidase, heart failure, inflammation,
heart remodeling, prognosis.
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PE3IOME

MPOrHOCTUYECKOE 3HAYEHUE IIJIASMEHHOI MUEJOIIEPOKCHIA3BI
M 3XOKAPIMOI PAGMYECKUX JAHHBIX Y BOJIbHBIX XPOHUYECKUAX CEPIEYHON HEJOCTATOYHOCTHIO

ABasuanu T.P., Tanaksanze T.B., Tadarapu C.U.

Meouyunckuii ynueepcumem /. Teunouanu, Tounucu I py3us

Lenbto uccnenoBaHus sBUJIACh OLEHKA YPOBHS MHEINOIE-
poKcuziaspl y MAlMEHTOB C XPOHUUYECKOH CcepliedHOod Heno-
CTaTOYHOCTBIO PA3IMYHOH CTEIEHU U BBISABICHUEC KOPPEIALUN
CTPYKTYPHBIX M (PyHKIIHOHAIBHBIX MapKEPOB CEpPALa H HCXOIOM
3a00JIeBaHMsI.

HccnenoBansl 86 MalMEHTOB C Pa3IMYHBIMU CTAAUAMHU XPO-
HUYeCcKoi cepreunoit Hepoctarounoct (XCH) u 10 3mopoBbix
muu. KpurepusMmu HCKIIIOYEHMs U3 HUCCICIOBaHUS SBISUIUCH
nH}apkT MHOKapja, MoYeyHass HEeZOCTATOYHOCTH (KPeaTHHUH
>250 MKMOIIB/JT) M IpyTHe COIyTCTBYIOIINE OCTpBIE 3a00JeBa-
HUISL

[NanmHTamM TpOBENEHBI 3XOKapauorpadudeckue, aHTpPOIO-
METpHUYECKHE U Jpyrue HeOOXOIMMBIC KIMHUUECKHE HCCIEHO-
BaHMs, IPOAHAIU3UPOBAHA DSJICKTPOKapAUOrpaMMa, YPOBEHb
muenonepokcuaassl  (MIIO) ompenenen meromom ELISA,
C-peakTHBHBIN OEJIOK - TypOHIUMETPHISCKUM MMMYHOAHAIN-
30M, YPOBEHb JICHKOLIUTOB - METOAOM [IPOTOYHOH LIUTOMETPUU.
DxokapanorpaduIecKue HCCICIOBAHMS MPOBOAWIN CTaHAAPT-
HBIMU METOJAMHU B IIAPACTEPHAIIbHON U allUKAIbHOU MIPOCKIIU-
sx. CTaTUCTUYECKUI aHAIIU3 IIPOBE/ICH IIOCPEACTBOM IIPOrpaM-
Ml SPSS Statistics 16.0.

Coyctst 6 MecsIeB HCCIEI0BAaH MEPBUIHBIN HUCXOX (CMepT-
HOCTB). JlanHbIe coOpans! 1o Tenedony ot 68 (79%) namueHTos
MUY 4JIeHOB UX ceMel. COITacHO MOJyYEHHBIM B PE3y/bTaTe
HCCIIeI0BaHusl AaHHbIM, ypoBeHb MIIO y nanueHToB 0CHOBHOMI
rpyHIsl (cpegHee 3HadeHue 9.3+7 HI/MIT) OTIIHYAJICS OT TAaKOBO-
TO KOHTPOJIBHOM rpynmsl (cpenHee 3HaueHue 4.19+2 Hr/mim) u
KOPPEJIUPOBA € TSUKECTBIO CEpACUHON HeocTarouHocTH. CMept-
HOCTb 3aperucrpupoBasa B 10 cirydasx: B 8 cilydasx IO IPUYHHE
KapMOBaCKyJIIPHOM [aToIoruy, B 1 cilydae - OHKOJIOTHMYECKOrO
3aboreBanus U 1 ciydail cyununa.

ComnracHO IPOBEIECHHBIM HCCIIEA0BaHUAM, NokazaTean MIIO
n C-peaktuBHOTO GeKa OBUTH TOCTOBEPHO BHIIIE Yy JIUII C Kap-
JHOBacKy/IsIpHON cMepTHOCTBIO (p<0,007 1 p<0,001, coorBer-
cTBeHHO). Pa3meps! npasoro xkemynouka (IDK) npsimo xoppernu-
poBasi ¢ HeOIAroNpHUATHBIM HCXo0M 3a0oeBanust (p<0,005).
Koppensiiun mexay nokaszarensimu MIIO u nuacronmueckoit
(yHKIHEH JIeBOTO JKETyH04Ka HE BBISIBICHO.

Ha ocHOBaHMM JaHHBIX MCCIEIOBAHUS CIEAYET 3aKIIOUYUTH,
4to ypoeHs MIIO >7,1 HI/MiI ¥ HOBBIICHUE ANACTOIHYECKOTO
Jquametpa [DK MoryT city’kuTh MapKepaMu BbIABICHHUS ITaLCH-
TOB C HEOIArOIPUATHBIM UCXOZOM TEUCHUsSI 3a00IeBaHNSL.
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INFLUENCE OF NUTRITIONAL STATE ON OUTCOME IN PATIENTS WITH CHRONIC HEART FAILURE

Avaliani T., Talakvadze T., Tabagari S.

David Tvildiani Medical University, Thilisi, Georgia

Chronic heart failure (CHF) is characterized by high mor-
tality, multiple comorbidities, a complex therapeutic regimen,
frequent hospitalization and reduced quality of life [13,12]. De-
spite pharmacological and non-pharmacological therapies, that
improved survival among CHF patients, mortality rate is still
high [15,17,21]. The known CV (cardiovascular) risk factors,
i.e. hypercholesterolemia, hypertension and obesity, are associ-
ated with independently increased risks for developing CHF and
mortality in the general population [5,9,10]. Hence, it would be
reasonable to infer that once CHF develops, these CV risk fac-
tors would continue to be associated with increased mortality.
However, there has been increasing data indicating that in CHF
patients, conventional CV risk factors are not associated with
mortality risk [9].

Protein-energy malnutrition is prevalent and has been related
to poor prognoses in patients with chronic illness, including end
stage renal disease, malignancy and advanced heart failure [26].
Many reports indicate that there is a high prevalence of body
wasting and cachexia in CHF [9]. Undernutrition and cachexia
are uncommon cause of poor outcome in the general population,
whereas “over-nutrition” is associated with a greater risk of CV
and other diseases and leads to shortened survival [4]. In con-
trast, in CHF patients “undernutrition” and wasting are common
and strong risk factors for death [8]. Consistent with this notion,
most epidemiologic studies have shown survival advantages of
obesity in CHF patients [7]. The terms “reverse epidemiology”
or “obesity paradox” underscore such paradoxical observations
[9]. These terms indicate that certain markers which predict a
low likelihood of CV events and indeed an improved survival in
the general population, such as low body mass index (BMI), low
blood pressure, and low serum cholesterol, become paradoxi-
cally strong risk factors for increased morbidity and mortality in
CHEF patients. Moreover, some indicators of over-nutrition such,
as obesity and hypercholesterolemia, actually predict improved
outcome in CHF patients [8,22]. In fact, observational studies
of CHF patients have shown that weight gain is associated with
improved survival while weight loss is associated with markedly
increased mortality risk (unpublished data of S.D. Anker).

An important and inadequately appreciated feature of malnu-
trition and wasting in CHF is the presence of chronic inflamma-
tion [1,6,16,23]. Inflammation may be responsible for the wast-
ing syndrome and hypoalbuminemia in CHF. Hence, nutritional
interventions with anti-inflammatory and anti-oxidant properties
may be more effective in CHF patients than the mere provision
of protein and energy. Malnutrition is complex state involving of
protein reserves, caloric exhaustion and weakening of immune
defenses [19].

The aim of present study was to investigate the nutritional
status of patients with chronic heart failure and find correlation
with disease outcomes.

Material and methods. Initially eighty-six patients with dif-
ferent stages of CHF and ten healthy persons were included in
our study. Patients who experienced myocardial infarction or
other concomitant acute diseases, renal failure (creatinine >250
umol/L) in past 3 months, were not included in our analysis. All
patients had HF and were in New York Heart Association func-
tional class IL, III or IV. The clinical diagnosis of HF was based
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on history, signs and symptoms consistent with HF. The study
protocol was approved by DTMU ethics committee.

After 6 month follow up we investigate our research primary
outcome (mortality). The data about patients were collected by
telephone follow up, using special questionnaire, studying pa-
tients’ state, tolerance of physical activity, treatment and in case
of mortality the member of family gave information about pa-
tient’s state before event, cause and place of mortality (house or
hospital). Collection of information had been became possible
In 79% of cases (68 patient), from which 10 patients died: 8
cases were cardiovascular mortality, 1 case were suicide and 1
death from cancer.

The classification of patients were by NYHA (New York
Heart Association) functional class, were included both isch-
emic-nonischemic, diabetic patients, who were on standard HF
medication.

The patients underwent ECG, echocardiographic evaluation,
also anthropometric data were examined, as well as plasma sam-
ples were collected for further analysis.

MPO level (ng/ml) was measured by ELISA method, hs-CRP
(mg/L) was measured by turbidimetric immunoassay and Leu-
kocyte level (10°/L) - by flow cytometry. The serum albumin
level (g/L) was used as an indicator of protein reserves. The se-
rum total cholesterol level (mg/dL) was used as a parameter of
caloric depletion. For both tests colorimetric method were used.
Atherogenic index (AI) was calculated using the formula pro-
posed by NA. Climov: Al= TC-HDL-C/HDL-C, The total lym-
phocyte count was used as an indicator of impaired immune de-
fenses due to undernutrition. Data were calculate using formula
TLC=WBC*Lymphs/100. The Controlling Nutritional Status
(CONUT) score, calculated based on serum albumin concentra-
tion, total peripheral lymphocyte counts and total cholesterol
concentration, was used as a screening tool for early detection of
poor nutritional status. All samples were collected and obtained
by centrifugation, frozen at -70°C until analyzed.

Statistical analyses were performed using IBM SPSS Statis-
tics 16.0. P<0.05 was considered statistically significant. Mean
values of MPO and other data were compared among the mor-
tality-noncase groups, also among nutritional depletion groups
by using independent t-test and one-way anova. Pearson’s cor-
relation (bivariate) was used to assess correlation between MPO
concentration and other parameters. Mean values of MPO and
other data were compared by using independent t-test and one-
way anova in different groups of MPO.

Results and their discussion. Mean age of patients includ-
ing in study was 64.3+13.4. IHD were diagnosed in 50%, dia-
betes mellitus in 25.3%, arterial hypertension (AH) in 49.4%
of patients. Distribution by New York Heart Association Class
(NYHA) were 19/37/12 (11, 111, IV respectively). There where
23 female and 45 male. Mean age in female group was higher
(p<0.002), that didn’t alter the overall results in meaning of pri-
mary outcome of research (mortality after 6 month follow up) as
events were only amongst the male patients.

We found that MPO levels in the patients with CHF (mean value
9.3+7) are different from control group (mean value 4.19+2).

After 6 months follow up from 79% of patients (68 cases) of
total cohort, 10 mortality cases were identified, from which 8
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Table 1. Baseline Clinical Characteristics depending on cardiovascular event

variable Total cohort of CHF patients Cardiovascular mortality No event P value
n=68 n=8 n=58
Age 64.3+13.4 63.5+11 64,2143 p<0.893
Men 45 8 35
HF NYHA(LIILIV) 19/37/12 1/2/5 18/34/6

MPO ng/ml 9.3+7 14.8+10.5 7,945.5 p<0,007 *
CRP mg/dL 12.4+16.9 32.7429.1 9,8+12,8 p<0.001 *
WBC x109/L 7.4+2.0 8.4+1.6 7,3+£2,2 p<0.185
T.CHOL mg/dL 165.9+£50.9 133.5+40.1 177.8+44.8 p<0.012 *
LDL mg/dL 104.6+39.8 83.3+33.0 112.6+36.2 p<0.039 *
HDL mg/dL 38.9+13.2 28.2+14.7 42.6+12.1 p<0.004 *

TG mg/dL 112.5+46.2 110.2+17.9 113.5436.4 p<0.801

Al 3.943.7 6.5£7.3 3.3+1.2 p<0.253

AIP 0.45+0.23 0.69+0.39 0.4+0.16 p<0.088
Albumin g/L 38.8+4.8 33.6+1.7 41.3+3.9 p<0.000 *
Total protein g/L 68.6+£7.5 62.2+4.3 71.8+£6.7 p<0.000 *
BMI 29.8£9.9 33.2+£20.2 28.8+5.7 p<0.619

TLC 1420.7+483.1 1134.3+286.9 1403.3+474.6 p<0.131

MPO-myeloperoxidase, NYHA-New York Heart Association, T. CHOL-total cholesterol,
LDL-low density cholesterol, HDL-high density cholesterol, TG-triglicerides, Al-index of atherogenesis,
AIP- Atherogenic Index of Plasma , BMI-body mass index, hs-CRP-high sensitive C-reactive protein,
WBC-white blood count, TLC-total lymphocyte count

patients were died from cardiovascular (CV) cause, 1 case was
suicide and 1 death from cancer. All cases of cardiovascular
mortality were males (Table 1).

Table 1 presents Mean values of data in total group, cardio-
vascular mortality and no-event patients’ groups. (2 cases of
non-cardiovascular mortality are not shown in this table).

In cardiovascular mortality group most of population were of
IV functional class. 1 case was of II functional class with pro-
longed QTc interval (QTc-0.5 sec).

We found that in cardiovascular mortality group significantly

were decreased the levels of total protein, albumin, Total Coles-
terol, LDL-Cholesterol, HDL-Cholesterol compared to no event
group. In patients with normal and increased BMI level an im-
portant nutritional parameters (decreased level of lipids, data of
atherogenic indexes) indirectly showed the problems of energy
supply of cells (Table 2,3). Total lymphocyte cound were de-
creased, but not significantly.

Depending on total lymphocyte count, as an indicator of immune
defences coused by undernutrition, four groups were obtained. Dis-
tribution of data within these groups is shown in Table 2.

Table 2. Distribution of data depending on total lymphocyte count
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None Mild Moderate Severe
>1800 1200-1800 800-1199 <800
mortality 0 3 4 1
MPO ng/ml 9.96+7.8 8.7+6 9.1+7.8 8.7+6.5
EF % 32.5+12.1 35.4+8.715 33.448.8 41.8+10.8
BMI 27.7£3.7 29.6£6.7 30.9£12.7 30.2+6.7
albumin g/L 40.4+3.4 40.44+4.2 38.7+4.5 39.1£6.8
T.prot g/ 71.6+£6.3 70.4£5.9 67.4£7.9 70.2£10.1
WBC x10°/L 8.8+£2.5 6.9+1.5 * 6.9+1.9 7£1.95
CRP mg/dL 12+19.7 11.1£16.9 16.2+18.5 6.8£3.5
TC mg/dL 200.3+57.6 185.0+47.1 149.3+39 * 151.8+48
LDL mg/dL 132.6+52.3 117.6+38.1 96.6+29.9 84.3+28.5
HDL mg/dL 39.0+6.6 42.1£10.6 36.6+£12.8 49.4+23.1
TG mg/dL 158.2495.2 120.5+£34.2 97+£20.8 * 90.3+25.6 *
Al 4.3+1.8 3.4+0.95 4.7+54 2.2+0.7
AIP 0.56+0.2 0.45+0.15 0.47+0.33 0.28+0.24
*p<0.05
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Table 3. Characteristic of nutritional parameters and echocardiographic data based on nutritional status by CONUT

Conut=0-1 n=29 Conut 2-4 n=31 Conut >5 n=8
normal mild Moderate
age 64+13.5 65.2+14.5 64.8+9.3
male 17 male 21 male 7 male
NYHA 9/16/4 8/18/5 2/3/3
BMI 29.2+5.4 28.3+6.7 35.3+18.3
MPO ng/ml 8.5+6.1 8.8+6.3 13.1+10.1
CRP mg/dL 11.6£15.9 * 9+10.9 * 32.3+30.8 *
WBC x10°/L 7.6+2.3 6.8+1.6 8.2+1.7
EF % 35.9+10 34.9+9.9 34.1+10.9
LAcm 4.3+0.4 4.44+0.6 4.6+0.6
RA cm 3.5£0.6 * 4.1+0.8 * 4.1+0.6
LVDD cm 5.9+0.8 5.7+0.9 5.8£1.15
RVDD cm 3.6+0.4 3.9+0.5 4+0.6
IVC cm 1.22+0.14 1.17+0.3 1.2+0.19
PWcm 1.14+0.14 1.11£0.25 1.2+0.3
TC mg/dL 209.9+42.4 * 152.4+30.4 * 117.7+40.1 *
LDL mg/dL 137.8+37.1 * 92.8423.4 * 74.6+36.9 *
HDL mg/dL 45.3+10.3 * 40.1£11.8 * 25.9+13.9 *
TG mg/dL 139.9+65.2 * 97.8422.2 * 101.4+24.2
Albumin g/L 41.3+4 * 40.3+3 * 32.9+1.1 *
Mortality 0 3 5

Worsening of immunity status is associated with decreased
level of TC and TG. More cases of mortality were found in
moderate nutritional status group (TC p<0.041, TG- p<0.013).
Also the difference were found depending on WBC, which was
statistically decreased in mild group compared to normal nu-
tritional status group. In moderate nutritional group, with more
cases of mortality (4 cases) HDL were decreased as the level of
albumin and total protein, CRP were increased, but statistical
significance between these groups were not found.

Disnutritional state also were studied using CONUT score. Cri-
teria of normal nutrition were 0-1 score, for mild malnutrition- 2-4
score, moderate — 5-8 score, sever- >9. Depending on these data
from total group 3 subgroups were obtained. (Table 3) . Only 8
patients (11.8%) scored > 5, which indicated moderate malnutri-
tion. Most of them were man. 45.6% were from mild group. From 8
cases of mortality 3 of them were from mild and 5 cases from mod-
erate nutritional state, none of them were from normal nutritional
subgroup. Basic nutritional and echocardiographic data depending
on CONUT classification is shown in the Table 3.

In these groups inflammatory markers were elevated, but signifi-
cance where found only for CRP (I vs I1I p<0.015, IT vs I1I p<0.005),
albumin were decreased (I vs III p<0.000, II vs I1I p<0.000), as the
level of TC (I vs II p<0.000, I vs III p<0.000, II vs III p<0.057),
LDL (I vs II p<0.000, I vs III - p<0.000), HDL (I vs III p<0.001, 1I
vs [l p<0.013), TG (I vs Il p <0.003), RA statistically were elevated
in mild group compared to normal p< 0.035.

The relationship between nutritional status, particularly mal-
nutrition and prognosis of patients with cardiovascular disease
has garnered increasing research interest [14]. It is important
to appreciate that, even though cachexia traditionally relates
to weight loss, there is no clear-cut separation between malnu-
trition and cachexia in CHF patients, especially since inflam-
mation, oxidative stress or other conditions may lead to both

© GMN

in CHF patients. Furthermore, even among CHF patients who
fall into an overweight or obese category by body mass index,
evidence of malnutrition, such as hypoalbuminemia, may still
be present [9]. Hence, a cross-sectional body size measure may
be misleading. The same data were found in our study , where
despite elevation of BMI in moderate-severe malnourished pa-
tients (Table 2, 3), the level of albumin were decreased, as well
as other biochemical markers of malnutrition. Depending on our
study there were not the cases of cardiac cachexia. All cases of
mortality were overweight. These fact partly can be explaned by
increased fluid retention in sever HF patients.

In the study of A.Cabassi et al. reduced level of albumin and
prealbumin in the advanced HF patients suggested a poorer nutri-
tional status [3]. Oreopoulos et al. showed higher mortality among
patients with low BMI and weight loss in CHF patients that might
be due to low protein and energy intake, malnutrition and cardiac
cachexia [20]. Our data showed significance of hypoalbuminemia
in severe heart failure patients and it’s correlation with disease out-
come (Table 1,2,3), partlcularly in obese patients.

As it is known inflammation-oxidative stress take an impor-
tant part in HF and its’s marker Myeloperoxidase, selectively
induces HDL oxidation within the artery wall converting anti-
atherogenic lipoprotein into potential atherogenic forms [11].
In our patients the level of MPO doesn’t correlates with data
of nutritional status. In groups of CONUT the level of hsCRP
significantly correlates with worsening of nutritional status. The
level of total cholesterol were examined as an indicator of the
patient’s energetic reserves. Table 2 and table 3 is shown that in
moderate group with more cases of mortality Total Cholesterol,
HDL-Cholesterol and Triglycerides are statistically decreased.

Undernutrition induces immunological changes, such as a
drop in total lymphocyte count, which increases frequency and
severity of infection. Total lymphocyte count has been suggest-
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ed as a useful indicator of the nutritional status and outcomes as
the level of BMI [18]. Depending on our groups by total lym-
phocyte count data of lipids are decreased (Table 2).

Anker et al demonstrated that left ventricular systolic function
was similar in HF patients who were either cachectic or nonca-
chectic [2]. Valentova et al further revealed that cardiac cachexia
was associated with right ventricular dysfunction, resulting in
consequent intestinal congestion, rather than left ventricular
dysfunction [24,25]. In our study we found significant diference
of right heart size among nutritional groups by CONUT.

In line of undernutrition all parameters of lipids were decreased,
also there were an active protein loose (table 3). In moderate group
there were more cases of mortality. Markers of inflammation were
elevated, but significance were found only for CRP.

Depending on our data, after 6 month follow up mortality
cases were found in mild and moderate subgroup scored by CO-
NUT. Clinical characteristics of these groups shows the presence
of CHF patients with all severity by NYHA, patients with low
ejection fraction, with increased size of right atrial, low albumin,
total protein, Total Cholesterol, HDL-Cholesterol , LDL-Cho-
lesterol, Triglyceride levels and increased level of hsCRP. These
data shows importance of this parameters in CHF patients.

The poor clinical outcome in patients with established CHF
may not be addressed only targeting traditional CV risk factors.
Malnutrition and inflammation are also considered as predictors
of increased mortality in CHF patients, which needs additional
(personalized) management of these patients as well as further
researches for elaboration of new treatment strategies.
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SUMMARY

INFLUENCE OF NUTRITIONAL STATE ON OUTCOME
IN PATIENTS WITH CHRONIC HEART FAILURE

Avaliani T., Talakvadze T., Tabagari S.
David Tvildiani Medical University, Thilisi, Georgia
The aim of present study was to investigate the nutritional

status of patients with cronic heart failure and find correlation
with disease outcomes.
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Initially 86 patients with different stages of CHF and 10
healthy persons were included in our study. Exclusion criteria
were myocardial infarction or other concomitant acute diseases,
renal failure (creatinine >250 umol/L) in past 3 months. All
patients underwent ECG, echocardiographic evaluation, clini-
cal examination, as well as plasma samples were collected for
further analysis. MPO level (ng/ml) was measured by ELISA
method, hs-CRP (mg/L) was measured by turbidimetric immu-
noassay. The serum albumin level (g/L) was used as an indicator
of protein reserves. The serum total cholesterol level (mg/dL)
was used as a parameter of caloric depletion. For both tests colo-
rimetric method were used. Statistical analyses were performed
using IBM SPSS Statistics 16.0.

After 6 month follow up we investigate CHF outcome (mor-
tality). The data were collected by telephone follow up from
patients or members of family. Collection of information had
been became possible in 68 (79%) of cases. We found that MPO
correlates with HF severity. 10 mortality cases were indenti-
fied, from which 8 patient died from cardiovasvular (CV) cause,
all of them were males. In cardiovascular mortality group, the
markers of inflammation (MPO, hs-CRP) were elevated signifi-
cantly while markers of protein-energetical malnutrition were
decreased (total protein, albumin, Total Colesterol, LDL-Cho-
lesterol, HDL-Cholesterol).

In our study malnutrition and inflammation are important
predictors for assessment of disease prognoses in CHF patients.
Additional management is necessary for these patients as well
as further researches for elaboration of new treatment strategies.

Keywords: chronic heart failure, malnutrition, inflammation,
myeloperoxidase, outcome.

PE3IOME

BJIMUSAHUE HYTPUIIMOHHOI'O CTATYCA HA IIPO-
THO3 Y BOJIBHBIX XPOHUUYECKOW CEPIEYHOM
HEJOCTATOYHOCTBIO

ABanuanu T.P., TanakBanze T.B., Tadarapu C.H.
Meouyunckuit ynusepcumem /[. Teunouanu, Tounucu I pysus

Llenb uccnenoBaHus - OLEHKA Hy TPULIMOHHOTO COCTOSIHUS 1a-
IIUEHTOB C XPOHUYECKOH CepleyHOi HeJOCTaTOYHOCTHIO U €ro
BIIMSIHUE Ha IPOTHO3 OOJIC3HHU.

HccnenoBanbl 86 MaueHTOB ¢ Pa3IMYHBIMU CTAJAUSIMU XPO-
HU4eckoi cepaeunor Hepocrarounoctu (XCH), 10 310poBbix
JIUL] COCTaBWJIM KOHTPOJIbHYIO Ipynimy. KputepusiMu uckirode-
HH U3 UCCIICAOBAHUS SABJIAINCH PlH(l)apKT MHOKap/a, rno4ycyHas
HEJI0CTaTOYHOCTh (KpeaTHHHH >250 MKMOIB/JI) U ApyTHe COo-
MyTCTBYIOILINE OCTPhIE 3a00/I€BaHMS.

[ManuHTaM TPOBECHBI dXOKapaHOrpaguuecKue, aHTPOIO-
METPUYECKHE U JIPyrue HeoOXOIMMble KIMHUYECKHUE MCCIIE0-
BaHMS, NPOAHAIU3UPOBAHA 3JIEKTPOKapAUOrpaMMa. YPOBEHb
muenonepoxcunazel  (MIIO) onpenenen meromom ELISA,
C-peakTHBHBII O€JIOK - TypOMIUMETPUIECKUM UMMYHOAHAIIHU-
30M, YPOBEHb JICHKOLIUTOB - METOAOM IIPOTOYHOI LIUTOMETPHH.
VYpoBeHb CHIBOPOTOYHOTO ajbOyMHHA KCIIONB30BAaH B KAayeCTBE
MH/IMKAaTopa 3aracoB Oenka, OOIIero XoJIeCTeprHa - HCTOLICHUS
kayiopuid. CTaTUCTUYECKUI aHAJIM3 TIPOBEJICH MTOCPEICTBOM MPO-
rpammbl SPSS Statistics 16.0.

Cryerst 6 MecsilieB MCCIIEN0BAH MEPBUYHBIM Mcxo (cMepT-
HOCTb). JlaHHbIe coOpaHsbl 1o Tenedony ot 68 (79%) nanueHToB
WINM 4iIeHOB UX ceMell. CoIacHO IOJIyYeHHBIM B Pe3yibTare

© GMN

yccle0BaHus JaHHbIM, ypoBeHb MIIO y nanueHToB 0CHOBHOM
IPYIIBI KOPPEIUPOBAI C TSHKECThIO CEPACUHOI HEI0CTaTOUHO-
ctu. CMepTHOCTB 3apeructpupoBana B 10 ciyyasx: 8 ciydaeB
10 IPUYMHE KapHOBACKY/ISIPHOH naronoruy, 1 ciaydail oHKosI0-
ruveckoro 3abomneBanus u 1 ciaydait cyuiuna. BeisiBiIcHO, 4TO Y
JIMIL ¢ KapUOBACKYJISIPHONH CMEPTHOCTBIO IOCTOBEPHO IMOBBI-
meHsl Mapkepbl Bocnaienus (MIIO, C-peakTuBHBIN 0€J0K)
¥ TOHIKCHBI MMOKa3aTeian OCIKOBO-3HEPreTHYECKOTO 0OMe-
Ha (oOumii Oenok, anbOymuH, obmuii xonecrepun, JIITHII,
JIIBI).

Ha ocnHoBanuu JAHHBIX HCCIICNOBAHUSA CIICAYET 3aKIIOYUTD,
4TO MAJIBHYTPULIUA U BOCHAJICHUEC SABJISAIOTCS 3HAYUMBIMU IIPC-
JUKTOpaMM NporHo3a 3adoseBanus y nauueHros ¢ XCH. He-
00XOAMMO TPOBEACHHUE JAIBHEHIINX HCCIEIOBAaHUN C IEJIbI0
pa3paboTKK HOBBIX CTPATETHi JICUSHHS] MAJIbHY TPHLIHH.
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CBA3b NATOI'EHETUYECKUX MEXAHU3MOB PABBUTHUS NTHPAPKTA MUOKAPIA
C XPOHUYECKOM OBCTPYKTUBHOM BOJIE3HBIO JIETKHX: TIPUYUHBI U ®PAKTOPBI PUCKA (OB30P)

Jlusepko U.B., AGnyranueBa J.A

Pecnybruxanckuii cneyuanuzuposantvlil HayuHO-NPAKMUYECKULl MeOUYUHCKUL YeHmp homuzuampuu u nyisMOHOIO2UL,
Tawxenm, Y30exucman

Xponuueckasi o0cTpykTuBHas Oosie3np jerkux (XOBJI) -
pacnpocTpaHeHHOE HeMH(PEKINOHHOE 3a00JIeBaHIEe B MUPE, SIB-
JIIeTCSL CEPbE3HOM U OTHOM U3 OCHOBHBIX IPUYMH CMEPTH 110CIIE
WHCYJbTa U umemuaeckoit 6omnesnu cepana (MBC) [18].

Uucno narmentoB ¢ XOBJI pacrer ¢ KaxpIM TO1oM, OCOOCHHO
B pasBHBaronmxcs crpanax. OQHOH W3 3HAYUMBIX IPOOJIEM COBpe-
MEHHOIT MEIMIINHBI SIBISIETCS pa3paboTKa TAKTHKH CBOEBPEMEHHO-
10 1 3(PEKTHBHOTO JIEUESHHUs STOH NaTOJIOIHH, ITOBBIIICHHE Kade-
CTBA JKM3HU OOJIBHBIX U CHIDKEHHE CIIy4aeB CMEPTHOCTH.

Ilo naHHBIM HCCIIEOBAHMS, NPOBEAECHHOTO (PAHITY3CKHMHU
yuensiMu [21], cpeau 4237 nauuenros ¢ XOBJI (cpennuil Bo3-
pact 68 net, 55% MyX4nH, cpeaHsst ToioBasi CMepTHOCTH 4,9%)
BBISIBJICHBI YacTO BCTPEYAIONIMECS KOMOPOMIHBIE COCTOSHUS:
68,7% cityuaeB CepICUYHO-COCYIUCTBIX 3aboneBanuii, 15,2% -
nuabera, 14,2% - nenpeccun u 10,6% - OHKOJIOTHUECKUX 3a-
OonieBaHMN. ABTOpPAaMHM JI€JIA€TCSI BBIBOZ, YTO CAMBIM YaCTHIM
koMopOuIHbIM coctosiHueM Jutst XOBJI sBisiroTcst cepaeaHo-co-
CyaucThIe 3a00JIeBaHusI, BCTPEUAroNuecs y ooyee 4eM %5 manu-
eHToB ¢ XOBJI, cMepTHOCTB B 3TOil rpymne sABIseTcs OJHOH U3
CaMBIX BBICOKHX, YCTyIasl TOJBKO 3JI0Ka9e€CTBEHHBIM HOBOOO-
pa3oBaHUSM.

Ilo nansueM apyrux uccienosareneil [10], yacrora couera-
nust XOBJI u UBC cocrasnsier 48% cpenn 6ompubix XOBJT 1
10 62% cpenu 6onbpHBIX MBC, mokasaTesu JeTalbHbIX CIy4acB
IIpU UX coueTaHuu gocrturaer 50%.

BonemmacTBo manmentoB ¢ XOBJI (64%) cTpamatoTr Kopo-
HapHBIM aTepOCKIIepO30M (KoMopOHIHas martoronurus) [2].

M3ydeHnio B3aMMOBIMSHUS THX 3a00JICBaHHI ITOCBSIICHO
MHOKECTBO Hay4HBIX UCCIECJOBAaHUM, OTHAKO IO CEil IeHb MaJIO
YTO M3BECTHO O PaCHPOCTPAHEHHOCTH, MaciTabax ¥ OCHOBHBIX
MEXaHU3MaX CEpPAEUHO-COCYIUCTOrO PUCKA y MALUEHTOB C TA-
kKeJIol U kpaiiHe Tspkenoit cragueil XOBJI.

Hanunuue MBC npu XOBJI HeraTuBHO BIMSIET HA COCTOSHUE
37I0pOBBSI, CHMIITOMBI, TOJIEPAHTHOCTH K (PH3HIECKOH Harpyske,
BpeMsI BOCCTAHOBIICHUS II0CJIe 00OCTPEHHs Ha IOKA3aTelH da-
CTOTBI FOCIMUTANIN3AHUNA U CMEPTHOCTH.

B pe3synbrare nonynsuoHHBIX UCCIEJOBAaHUN yCTAHOBIICHO,
yto y nanuentoB ¢ XOBJI puck cepaeuno-cocyaucroi cmepr-
HOCTH ITOBBIIIEH B 2-3 pa3a 1 cocTapisieT NpuoIn3uTensHo 50%
OT O0IIEero KoJIM4YecTBa CMepTelbHBIX cirydaeB [31], cepaedno-
COCYIMCTBIE KaTacTPOQbI SBISIIOTCS BeAyIIel IPUINHOI cMep-
i nanuenToB ¢ XOBJI, Hapsny ¢ TpoMbosMOoiHeit teroaHoit
aprepun [3,19,25,29], puck cepIedHO-COCYAUCTHIX KaTacTpod
y narueHToB ¢ XOBJI ocobeHHO BBICOK mociie 00ocTpeHuii [ 14].
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V 6oxpabIXx XOBJI ¢ 5 u 6onee 000CTpeHUSIMHU B TeUEHUE
rojia pucK MH(papKTa MHOKap/Aa yBEIHMYHBAETCSI IPHMEPHO B
5 pa3. ®a3za obocTpeHust sABIsIeTCS (HAKTOPOM, IPOBOILUPY-
omuM pasBuTHe MHpapkra Muokapaa (M), u Tpurrepom
OCTPBIX KOPOHApHBIX cOOBITHII. Bompoc, kakne MMEHHO Ka-
teropun 6onpHBIX XOBJI nmeror HanbGonbIuil puck pas3Bu-
tusg UM ¥ no xakoil npuuuHe, B IUTEpaType HEJOCTATOUHO
ocBelleH. M3BecTHO, YTO MOBbIIEHUE pucka pazsutus UM
Ha ¢one XOBJI cBsi3aHO C JONMOJIHHUTENBHOH HAarpy3koi Ha
reMOJUHAMUKY C YBEJIMYCHHEM CEpPACYHOM NECATENbHOCTH,
BBICOKUM JIaBJICHUEM B JIETOYHON apTepUU, HATPY3KOU Ha AbI-
XaTeJbHbIC MBIIIIbI, YCUICHUEM aKTUBHOCTU CUMIATO-ajpe-
HaJIOBOU M PEHUH-AHI'MOTCH3UH-a/IbJOCTEPOHOBON CUCTEM U
BBIOPOCOM ITPOBOCHATUTEIBHBIX IIUTOKMHOB U3 O4ara BoCIa-
JIEHUS B CUCTEMHBIH KPOBOTOK [5,6].

O BIMSIHUM BOCTIAJICHNUS HA MHOKap/l yKa3bIBaeT CyOKIMHNYe-
CKO€ TTOBPEX/ICHNE MHUOKap/a (TIOBBIIICHHE apTepHAIBLHOH pH-
THJHOCTH M YBEIMYEHHE KOJIMUecTBa OHOMapKepoB MOBPEIK/Ie-
HUSI MMOKapyia) y MalueHToB ¢ yacTbiMu obocTpenusiMu XOBJI,
YTO, IO BCEH BEPOSTHOCTH, CBS3aHO C MH(EKIHMEH JbIXaTellb-
HBIX IIyTel 1 Bocnasienuem [28,30].

ComracHO COBpEeMEHHbIM IpeicrasiaeHusM [9,17], B oc-
HoBe mnarorene3a kak MBC, tak u XOBJI nexur cuctemHoe
BOCIIAJICHUE C YYaCTHEM IIPOBOCHAIUTEIbHBIX LIMUTOKUHOB U
C-peakruHblii 6e10k (C-PB), KOTOpbIe BEITONHSIOT KIIIOYEBYIO
poib B Pa3BUTHUM UMMYHOBOCHAIUTEIBHOIO IpoLecca, CIO-
COOCTBYIOT HAKOIUICHUIO CBOOOJIHBIX PaJMKAJIOB M IPUBOMAT K
aTepOTreHHBIM U3MEHEHHSIM JININI0B, CTUMYIHPYIOT BBIPAOOTKY
0eJIKOB OCTPOH (ha3bl, MOBBIIIAIOT AaKTUBALMIO U aJITE3HI0 KIle-
TOYHBIX JIEMEHTOB.

[Mockonbky o6octpenne XOBJI 3aBenoMo COMPOBOXKIACTCS
HApacTaHUEM CUCTEMHO-BOCIAIUTENIBHBIX CIBUIOB, CIELyeT
MIPEIIOJIOKUTE OoJiee BBIPAXKEHHYIO CTPYKTYpHO-I€OMeTpHye-
CKYIO TIEPeCTpOIiKy cepiua B clydae pa3BUTHs MH(PAPKTA MHO-
Kapza B (ha3zy o00cTpeHUs] OPOHXOJIETOYHON ITaTOIOTHH.

[Mpenmonaraercsi, d9TOo CyOKIMHHYECKOE ITOBPEXKJICHHE
MHOKap/ia 4acTo BCTpedaeTcs IPH YMEPEHHBIX 000CTpEeHH-
sax XOBJI, yto 00yclioBieHO 0oJee AIUTEIBHBIM MEPHOIOM
PEKOHBAJICCIICHIIUU IIPU AaHHOM obocTpenun [29]. Drta ru-
1oTe3a MOATBEeP)KJaeTCs JTaHHBIMU O MOBBIIICHHH OHMOMapKe-
POB TOBPEXACHUS M AUCOYHKIUU MUOKAp/a y MAIEHTOB,
TOCHUTAIN3UPOBAHHEIX 110 MOoBoAYy oboctpenuss XOBJI, mo-
BBIIICHHE YTHX OMOMapKepoB IMPHU3HAHO HE3aBHCUMBIM IIpe-
JUKTOpOoM cMepTHOCcTU[13,26].
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o naHHBIM HCCIEOBaHHs, MOCBSIIEHHOTO OMPENENIEHNIO TPO-
TIOHUHA ¥ PAcyYeTy PUCKA CMEPTHBIX CITyJaeB MPH €TO MOBBIIICHUH
YKa3bIBa€TCsl, YTO JakKe CyOKIMHHIECKN HE3HAUMTENbHBIE TTOBBI-
IIeHUs] KOHLEHTPALX TPOTIOHHHA B CBIBOPOTKE MOTYT yBEIUUHTh
puck cmeptd B 2 pasa. Tak y marmentoB XObBJI ¢ koHLIeHTparm-
eif tporonnHa Menee 0,014 mxr/n u 0.014-0.04 Mkr/n oTHOCH-
TenbHbIN puck (95% 1) cmeptu coctasnser 4,5 (1.2-16.0), a 'y
MaIMeHTOB ¢ KOHIeHTpamuel 6onee vem 0,04 Mkr/m puck - 8.9
(2.4-32.0) [20]. YMepeHHOE yBeIMUEHNE TPOIIOHHHA Y MAIEHTOB C
obocrpenreM XOBJI Ha amOynaropHoM Tane coctasmsier 29,7% u
12,7% OT NOBBIIIEHHOTO COZIEPIKAHMS TPOTIOHNHA, A Y TIAIIHEHTOB, IO~
CIUTATM3UPOBAHHBIX B CTALIMOHAP ¢ THKeIbIM oboctperneM XObJ1,
9TH MOKa3areny cocTaBis 37,4% u 36,4%[16].

IIpocneKTHBHBIE HCCIEN0BAHUS CBHJETENBCTBYIOT O TOM,
YTO BBICOKHE YPOBHH MEIMATOPOB BOCIANICHUS B TIa3Me KPo-
BU SIBIISIFOTCSI IOCTOBEPHBIMH M HE3aBUCHMBIMHU MTPETUKTOPAMH
pa3BuTHA MH(ApKTa MUOKApAa y 3J0POBBIX JIUIl U MPETUKTO-
POM CMEPTHOCTH ISl MY>KUHMH U SKEHIIUH MOXKUIOTO BO3pacTa.
C apyroif cTOpOHBI, U3BECTHO, YTO NPU CTAOMIBLHOM TEUEHHN
XOBJI ypoBHHU TaHHBIX MapKEPOB BOCIIANIEHHS TAKXKe TOBBIIIE-
HBI, 4TO yKa3bIBAET Ha HAIMUHUE MIPSIMOHN KOPPENAIMU MEXK LY Ts-
xkecThio XOBJI n xoruentpanusmu CPb, ®HO-0, UJI-6 u psna
JPYTHX TPOBOCHANUTEIBHBIX HUTOKHMHOB [15]. Ilpu obGoctpe-
Hun XOBJI ux ypoBHu noseimatorcs B 2,5-3 pasa, a, clieioBa-
TeNBbHO, Ka)k0e 000CTPEHHE aCCOLUHUPOBAHO C MOBBIIEHHBIM
PHUCKOM pa3BUTHS HOBBIX KapIHOBACKYJISPHBIX cOObITHIA [33].

CyIecTByeT THIOTe3a, YTO OCHOBHOE BO3/IEHCTBHE HA Pa3BH-
THE U IIPOTPECCUPOBAHNE aTEPOCKIEPO3a KOPOHAPHBIX apTepuit
OKa3bIBaeT cucreMHoe Bocnaienue npu XOBbJI, kotopoe omoc-
PEIOBAHO BHICOKMM YPOBHEM MEANATOPOB BOCHATIECHHS KaK MPH
oboctpennn XOBJI, Tak u B nepuoxa pemuccuu [11,32].

O6mue narorenerndeckue mexannzmbl XOBJI u UBC mHo-
TOYMCIICHHBI. B OCHOBe 3TOro mporecca JEKUT HECKOIbKO
MEXAaHU3MOB: TaXWMKapAus, MPOKOATYISHTHOE COCTOSIHUE CH-
CTEMBI KOATYJIAIMN M HaJW4IHe aKTHBHOTO CHCTEMHOTO BOCTIa-
JIEHUsI, BBICOKAsl apTepHanbHas PUTUAHOCTH COCYJOB U, Mpej-
TIOJIOKUTENBHO, TPUEM CHCTEMHBIX TIIOKOKOPTUKOCTEPOUIOB
[22,27,35,37]. Y3BecTHO, 4TO THIOKCHS, pa3BUBAIONIAsICA MPU
XPOHUYECKOH OPOHXOOOCTPYKIIMHU B YCIOBUSIX HEIOCTATOUHOM
OKCHT€HAIlUH, CIOCOOCTBYET MOBBIIIEHHIO MOTPEOHOCTH MHO-
Kapfia B KUCIIOPOJIE U AaNbHEHIIEMy yXyIIIEHUI0 MUKPOIHPKY-
nsmn [7,34]. IlporpeccupoBaHne TMIIOKCHE MIPUBOAUT K TIOBBI-
LICHUIO Opora 00JIeBOH YyBCTBUTEIFHOCTH U (JOPMHUPOBAHHUIO
0e30071€BOI MIIEMHUH MHOKap[a, aHAJIOTHYHON y TMAIMEHTOB,
CTPAAAIOUINX CaXapHbIM auabeToM [8].

B psne pabort [12,36] yka3biBaeTcsl Ha HAJTUYUE TTOBBILICHUS
apTepHaIbHON purHaHOCTH y mamueHToB ¢ XOBJI B mpsimoit
KOPPEJISILMOHHON B3aMMOCBSA3M C YacTOTOW 00OCTpeHUi, BHE
3aBHCHUMOCTH OT BO3pacTa, rnoja u comyrtcrBytomeii UbC. AB-
TOPHI yKa3bIBAIOT HA MPSAMYIO B3aUMOCBS3b apTEpHANbHON pH-
THJHOCTH COCYHOB M YPOBHS CHIBOPOTOUHOTO C peakTHBHOIO
Oeska y manueHToB co cTaOmabHbIM TedeHrneM XOBJI. TloBbl-
IIeHHEe apTepUaTbHON PUTHAHOCTH COCYJIOB MPUBOJHT K Oolee
HMHTEHCUBHOI paboTe MHOKap/ia, MOBBIIIAET CUCTOINIECKOE ap-
TepuaabHOE AABICHUE U TIOHWKAET AUACTONHUYECKOE, CHIKaSI,
TEM CaMbIM, KOPOHAPHBIN KPOBOTOK.

MexaHHU3MBI JIe)KAIlHe B OCHOBE B3aMMOCBSI3M HMH(EKINH
JIBIXaTEeTIbHBIX MyTeH, CHCTEMHOTO BOCTIANICHUS, TTOBBIIIEHHOM
JKECTKOCTH apTepuil, moBpexaeHns muokapnaa mpu XOBJI mo
ceil 1eHb He M3yUeHBl M MOTYT BKJIIOYATh B ce0sl THUMEPaKTUB-
HOCTh CHMMATHYECKOH HEPBHOM CHCTEMBI, IHIOTEIHAIBHYIO
JTMCQYHKINIO MATHCTPAIBHBIX apTEPHUil M TIOHIKEHHYIO OHO/0-
CTYIMHOCTH OKcuaa azota [12].
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Maclay JD u Marchetti N. [23,24] cuurarot, uTo aprepuaibHast
JKECTKOCTh BbI3BAaHA SHJIOTEIHAIBHON AUCHYHKIMEH, Torma Kak
npu obocrpernu XOBJI 9Ty B3auMOCBSI3b OTPHLIATH CIIOKHO.

DuporenuanbHas quchyHkuums npu couetanun XOBJI ¢ UBC
BbIpaKeHA B OOJIbIICH CTENEHU, YeM MPU MOHONATOJOIMH, Ha
Halll B3IV, SIBJISETCS HE TOJBKO CJICACTBHEM, HO U MPUYMHON
Pa3BUTHSA TaHHOM KOMOPOMIHOM nartojaorun(4].

VYV XOBJI u UBC obume daxropsl pucka: KypeHue, ypoaHu-
3aLusl, HU3Kas (U3ndecKas akTUBHOCTb, CTApEHUE ITOMYIISILINY,
reHeTHYeCcKas MPeIpacIiONoKEHHOCTh, IPU 00eHX MaTONOTUsIX
HMEET MECTO BOCHAJICHHE, KaK OOIIUN MaTOTCHETUUYCCKUN Me-
xanusm [1,8,9,17].

Hasmane o0umx GpakTtopoB pucka, 00IIMX MEXaHH3MOB [aTore-
He3za XOBbJI u UBC, B UBCTHOCTH CHCTEMHOT'O BOCIIAJICHHS, TUKTY-
eT HeoOXOIMMOCTb JaJbHEHIIIEr0 NyOOKOro N3ydeHus KITMHHYe-
CKOT'O TEUCHUS U COZICPIKaHUs MApKEPOB BOCTIAJICHHS Y ALIMEHTOB
¢ UIBC B couerannu ¢ XOBJI ¢ 1eIb10 ONTUMU3ALNN THArHOCTUKH
Y JICYCHMUSI.

Hmeroress cepbe3Hble COLMANbHBIC MPEIIOCBUIIKM K OIHO-
BPEMEHHOMY PAa3BHTHIO YKa3aHHBIX 3a00/IeBaHM: IIMpOKas
PacIpoOCTPaHEHHOCTh KypeHHs, 3arpsisHeHHe arMocgepbl pas-
JIMYHBIMH TOJUTIOTAaHTAMHU, CTPECCOTeHHBIE (haKTOPBI, HEAOCTa-
TOYHas (U3NYECKast aKTHBHOCTb, HEIPABUIILHOE [TUTAHHUE.

AHanm3 peTpoCHeKTUBHOW M TeKyleil MHpopMmanuu o pac-
CMaTpPHUBAEMOM BOIIPOCE MO3BOJIAET 3aK/IIOUUTh, YTO y MALlCH-
ToB ¢ XOBJI nMeercst BEICOKHMIT prCK pa3BUTHsI HH(APKTa MUO-
Kapia Ha (OHE THIIepKOArY/ISILHOHHBIX U3MEHEHHH, 0COOCHHO
II0CJIE TSXKETBIX €€ 000CTPEHUM.
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SUMMARY

MYOCARDIAL INFARCTION IN THE PATIENTS WITH
COPD: CAUSES, RISK FACTORS AND PATHOGENI-
CAL LINK (REVIEW)

Liverko 1., Abduganiva E.

Republican Specialized Research Practical Medical Center of
Phthisiology and Pulmonology, Tashkent, Uzbekistan

Chronic obstructive pulmonary disease (COPD) and cardio-
vascular diseases often coexist and are the predictors of severe
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outcomes. The purpose of literature review is analytical analysis
of complex, multifactorial links between myocardial infarction
and COPD.

The nature and underlying mechanisms of link between the
diseases are presented. It was concluded that endothelial dys-
function, chronic systemic inflammation and the system of co-
agulation and anticoagulation are common pathogenic mecha-
nisms providing development of myocardial infarction in the
patients with COPD.

Keywords: myocardial infarction, chronic obstructive pulmo-
nary disease, links between myocardial infarction and COPD.

PE3IOME

CBsA3b TATO'EHETUYECKUX MEXAHU3MOB PA3-
BUTHUSI UHOPAPKTA MUOKAPIA C XPOHUYECKOM
OBCTPYKTHUBHOIM BOJIE3HBIO JIETKHX: IMPHYMH-
HbI U ®PAKTOPBI PUCKA (OB30P)

Jlusepxo U.B., Aonyranuesa J.A

Pecnyonuxanckuii - cneyuanu3uposannolii.  HAy4HO-NpaKmuye-
CKULl MeOUYUHCKUTL YeHmp @muzuampuu U nylibMOHOIOSUU,
Tawxkenm, Y36exucman

Llenbto uccrnenoBaHus ABISETCA aHAIN3 PETPOCTIEKTUBHOM
U TEKyllel Hay4HOH JUTEpaTyphl IO BOMPOCY YAaCTOTHI KO-
MOpOUIHOCTH MH(pAPKTa MUOKAp/a y MALMEHTOB C XPOHHUYE-
CKOWl OOCTPYKTHBHOM 0OJIE3HBIO JICTKHX.

B crarbe 0003HaueHa aKTyaabHOCTh TeMaTHKH. [IpencTas-
JICHBI HO}lpO6HbIe JAHHBIC O NPpUYUHAX PA3BUTUA HaHHOI'O
KOMOp6I/I}1HOFO COCTOSIHUS, BBISABJICHBI JAHHBIC JINTEPATYPHI O
BO3MOXHBIX O6Ll.ll/IX MMAaTOTCHCTUYCCKUX MCXaHU3MaX H (1)3.](—
Topax pucka. OTMEYEHO, YTO CEpAEUHO-COCYIHUCTBIH pPUCK
HapacTaeT y MalHeHTOB C XPOHUYECKOH 00CTPYKTHBHOM 00-
nesnblo serkux (XOBJI) ¢ yrmyOnenueM TsbkecTr 3aboieBa-
HMS U yYalllCHHEM KOJIN4ecTBa 000CTPEHHH.

AHanu3 peTpoCHeKTHBHON M TeKylled MH(popMaluu o pac-

CMaTpPHBAEMOM BOIIPOCE MO3BOJISIET 3AKIIIOYHUTH, YTO Y TAI[HEH-
ToB ¢ XOBJI meercst BEICOKHMIT pHCK pa3BUTHUsI HH(APKTa MUO-
Kapia Ha (OHE THIIepKOArY/ISILHOHHBIX U3MEHEHHH, 0COOCHHO
II0CJIE TSXKETBIX €€ 000CTPEHUM.
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BUOMAPKEPDBI HOBPEKAEHUA MUOKAPIA U UX POJIb
B ITIPOI'PECCUPOBAHMM CEPIEYHOMN HEJJOCTATOYHOCTH (OB30P)

MamamraspumBuiu H.J., Adammaze P.1., Caaramsuiu ILA., Xyoya M./1., Bouopumsuiau U.B.

Tounucckuii cocyoapcmeennwiti ynugepcumem um. M. [orcasaxuweunu, I pysus

B o01ieii cTpyKType CMEPTHOCTH CEPACYHO-COCYIUCTRIC 3a-
6oneBanns (CC3) 3aHuMaroT 3HayrMoe mecto. OmHOU U3 Oc-
HOBHBIX NPUYUH cMepTH nanueHToB ¢ CC3 sBnsgercs pa3BuTUe
cepaeuHoil HenocrarouHocT (CH), koTopast Ha ceroqHsIHUN
JICHb MpHOOpeTacT OONBIIYI0 aKTyalbHOCTh, OTMEUACTCS TCH-
JISHIMSI K yBeIMueHuto konnvectsa nauueHtoB ¢ CH. Kpome
pocra 3aboneBaemMoctd CH, B TeueHHe MOCICAHUX ICCATHIIC-
THH U3MEHWIICS TaKOKe MPO(UIIb HapYIICHUS] BHYTPUCEPACUHOI
IréMOJUHaAMUKHU. 3Ha'-ll/lTeJ'leO YBEIUYUIIOCh YUCJIO NALIMEHTOB
¢ cunpomom CH nipu coxpaneHHO# (pakiyy BbIOpoca JIeBoro

© GMN

xenynouka (nuacronudeckas CH). Kpurepun ounenku tsxectu
¥ IIPOTHO3a Y 3TUX OOJIBHBIX MPAKTHUECKH HE pa3paboTanbl. Hu
OJIMH KJIACC JICKAPCTBEHHBIX MTPENapaToB He Moka3ai dGpeKTuB-
HOCTH B OTHOILCHUHU CHMXEHUsI cMepTHOCTH [2]. IlpakTudecku
Bce nanueHTel ¢ CH (cucronuyeckas, 1MacTOIMYECKas ) UMEIOT
MOYTH OJMHAKOBBIC KaJ0Ob! (OABIIIKA, OTEKH), UICHTUYHBI U
nokasarenu sxokapauorpaduu (runeprpodus JIK, nunararms
neBoro npezacepaus). [lo ceil 1eHb OKOHYATENIBHO HE PACKPBIT
narorene3 auactonuueckord CH. BBuay ciioxxHocTu u Hepocra-
TOYHOM M3y4eHHOCTH MexaHu3MoB pa3Butus CH npemnoxeno
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HOBOE HaIIpaBJIEHHE, KOTOPOE OCHOBBIBACTCSA HA M3Y4YEHHU HO-
BBIX OMOMapKepoB MopakeHust Muokapza. Oka3anock, YTO OHH
SBJISIIOTCS IPEAUKTOPAMU BBICOKOTO PHCKA BOSHUKHOBEHUS Cep-
JIEYHO-COCYANCTBIX HAPYLICHUH M HeOIaronpusTHOTO IIPOrHO3a
[3,4,14,22]. B cBsi3u ¢ 9THM 0cO0YI0 3HAYMMOCTDH IpUOOpeTaeT
orpesiesieHne ONOMapKepOB MOBPEXKICHUSI Y ITHX OOJBHBIX C
NPOTrHOCTHYECKOW 1enbio [7,8,14,17]. Panee BbisiBiieHue Map-
KEPOB MOPAKCHUS KJIETOK MHOKap/ia IOJIOKHUTEIBHO BIUACT HA
CHIDKCHHE PHCKAa CMEPTH U IOBTOPHBIX rocnuTanu3auuit [8].
W3BecTHO, 4TO ONIKM KapAHOMHUOLMTOB, B YaCTHOCTH TPOIIO-
HUH T paHee paccMaTpuBajICs KaKk MapKep HeKpo3a IPU OCTPBIX
KOPOHApHBIX cuHApoMax [18].

B nocnennue roapl NOSBUIMCH CBEACHHS O POJIM TPOIIOHUHA
B KauecTBe Ouomapkepa CH [23]. ABTopamu mokaszaHo, 4To Io-
BpexieHUsa Muokapaa y 6onpHbix CH mpoucxoaut He3aBHCH-
MO OT HaJIW4Ms y HUX Hinemudeckoit 6osesnu cepamna (MBC)
[22,24]. YcTaHOBIEHO, YTO CTENEHb MOBPEXKICHUS KIETOK BIIH-
S€T Ha IIPOTHO3 NALIMEHTOB KaK ¢ XPOHUYECKOM, TaKk U OCTPOH
CH [20,24].

R. Latini u coast. [17] noka3sajau MOBBIIICHHE YPOBHS TPO-
nonnHa T npaxktuuexu y Bcex OonbHbIXx CH, mpudem creneHs
YBEJIMUYCHUS KOHLEHTPALUK JaHHOIO MapKepa 3aBHCUIIA OT TH-
xectu CH.

Ha cerogusmuuil 1eHb M3BECTHHI BO3MOXHBIE MEXaHH3-
MBI TOSIBJICHHSI TPOIOHHHA B IJIa3Me KPOBH OOJIBHOTO: 3TO
HEKpO3 KapAMOMHOLIMTOB, arlloIlTO3, BHYTPUKJIETOYHBIA 00-
MEH, MPOUCXOASLINA B KapIHOMHOLMUTAX, BBICBOOOKICHUE
IPOAYKTOB pacnaja TPOIOHMHA U3 KIETOK, IOBBILICHHE
IPOHUIIAEMOCTH KJIETOYHOH CTEHKH, BBIXOX TPOIOHHHA B
KPOBEHOCHOE PYCJIO BCIEACTBHE 3K30IIUTO3a M3 HIIEMU3U-
poBaHHBIX Kapauomuouutos [16]. Kpome Ttoro, passutue
pemonenupoBanus cepana npu CH, nuchyHKIusS s3HI0TCTUA,
HapylleHue KOPOHAPHON MUKPOLUPKYIIALUU HIPUBOLAT K I10-
BPEIKICHUIO COKPATUTEIBHOIO amnmapara U BBICBOOOXKICHHIO
TPOIIOHHHA B KPOBEHOCHOE PYCJIO, YTO CBUIETEIBCTBYET O
HOCTOSIHHOW Tubenu kapauoMuouuToB y 6ossHbXx CH. DToT
natoU3MOIIOTHYECKHI TIPOLECC SIBJISETCS] OJHUM U3 OCHOB-
HBIX MeXaHU3MOB nporpeccuposanus CH BIUIOTH 10 pa3Bu-
THUS TCPMUHAJIBHON CTaAMM U YBEIHMYEHUS PUCKA CMEPTHOCTH
nauueHTos [12,32].

TponoHUH BbLIENAETCS IOYKAMM, HOITOMY HapylIEHHE HX
¢yuxumii npu CH, B 4aCTHOCTH CHIDKEHHE CKOPOCTH KITyOOUKO-
BOM (DUIBTPALIUM, MOJKET CIIOCOOCTBOBAThH MOBBIIICHUIO AKTUB-
HocTu TporonuHa y 6onbHbIX ¢ CH [3]. ITo nannsiM Saunders
JT. 1 coaBT., KOHLEHTpaLUs TPOIOHUHA T KOppeIupyer ¢ pu-
ckoM pa3Butua VBC u rocnuranuzanueii BBULY ICKOMIICHCA-
muu CH co cmeprenbHbIM uexonoM [26]. CtanaapTHBIN aHaIu3
BBISIBIICHUSI laHHOTO Onomapkepa npu CH HemocTtarodHO MH-
(GopMaTHBHBIH, YTO JIHMKTYeT HEOOXOAMMOCTH HCIIOIb30BAHHS
T.H. «BBICOKOUYBCTBUTEIBHOW» METONUKH OINpPENEICHUS KOH-
LIEHTPALUK TPOIIOHKWHA Y OOJIBHBIX 3TO Kareropuu [22,26].

TTo muenuto aBTopoB [13], HeOOXOAMMA OLICHKA AKTUBHOCTH
TpornonnHa T B IMHaAMHKe, TaK KaKk 9TO MMeeT Oojee LEeHHOe
IPOTHOCTUYECKOE 3HAUCHUE B CPAaBHEHUM C OJHOKDPATHBIM W3-
MEpEHHUEM JaHHOTro Mapkepa. [lokazaHo, 4TO BEICOKHH ypOBEHb
TponoHuHa T SBJIAETCS HE3aBUCHMBIM IPEIUKTOPOM CMEPTH
60mbHBIX CH 1 He CBSI3aHHO C HAJTMYKEM OCTPOTO KOPOHAPHOTO
cunapoma. Onpenesenue TporoHuHa T, OTHOBPEMEHHO C Jpy-
r'UMHU OHOMapKepaMH, UMEET IIPOrHOCTUUECKOEe 3HAYeHUe - I0-
3BOJISICT BBIJICIUTH MTALMEHTOB C BEICOKMM PUCKOM Pa3BUTHSA TH-
xenbiX CCO U CBOEBPEMEHHO ONPEIEIUTh KOMIUIEKC JIe4eOHBIX
MeponpusaThii [5,24].

W3BecTHO, uTO B naroreHese auactonuyeckoii CH Gosnbloe
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3Ha4YeHHe uMeeT (UOPO3 MHOKapaa, KOTOPBIH CYIIECTBEHHO
BJIMSIET HA JKECTKOCTB JIEBOTO JKenynouka [6]. Cpenu mapkepos
(ubporeHesa Hanbosiee U3yUeH OCJIOK U3 CeMeiCTBa JICKTHHOB
- rajekTuH 3. B mocnenHee BpeMs MOSBUIINCH PabOThI, TOCBS-
IICHHBIC OIIEHKE IPOTHOCTHYECKOTO 3HAYCHUsI rajieKTHHA 3.
Tak, B uccnenoanusix COACH noka3ana BbICOKasi IPOrHOCTH-
YecKasi 3HAYMMOCTh TFaJIeKTHHA 3y GOJIBHBIX C JHACTOINYECKOM
CH B cpaBHeHMH C NALIUEHTaMU CO CHHXKEHHON CHCTOINYECKOM
(byHKIMEH JIEBOTO JKeIyl04Ka, YTO I03BOJIACT HMPUMEHSThH Ta-
JIEKTHH 3 B KauecTBe NPOrHocruyeckoro onomapkepa npu XCH
[15,28].

Eme omHuM OmomapkepoM IOBPEKACHUS MpPU TUACTONHU-
yeckoit CH siBisiercst ctumynupyroumit gpakrop pocra (ST-2).
Jt0T 60K B PacTBOPHUMOHN (hOpME CYIIECTBYET B CHIBOPOTKE
KPOBH M B TpaHcMeMOpaHHOH (opme B kKapauomuonurax [29].
OH sBISICTCSl TPEACTABUTEIEM CEMEWCTBA PELENTOB HHTEp-
neiikuHa 1; YBenuueHue KOHICHTpaImu (akTopa pocTa acco-
UUPOBaHO ¢ TskecThio XCH, moBbIIeHneM pUCKa BHE3AIHOM
cmept [5].

Tax kak npu XCH yacto umeercs mopaxeHUe Moyek B pe-
3yJIbTaTe COMYTCTBYIOIINX KOMOPOHU/IOB, TAKMX KaK TUIIEPTOHHU-
yeckast 00J1e3Hb, CaXapHbIi THa0eT U T.J, KIIOYEUHBIE» MapPKEPbI
SIBIISIIOTCSL TAKOKe MH(POPMATHBHBIMU MOKA3aTesIMU IPOTHO3a.
Hampumep, nunokanus-2 (HEUTPOQUIBHBII JKeTaTHH-aCCOLHU-
POBaHHBIN JIMIOKAINH), KOTOPBIA SABJISCTCS IIUKONPOTCHHOM,
OTHOCHTCS K CyIIEPCeMeiCTBY JINITOKAINHOB ¥ CHHTE3UPYETCS B
KOCTHOM MO3T€, CII0COOCH CBSI3bIBATh U IIEPEHOCUTH MAJIbIC TH-
J1pohoOHBIE MOJICKYJIbI, YTO U ONPEACISET ero OMOJIOrHYeCKUe
3¢ ekt B opranuzMe [9]. DnuTenrasbHbie KICTKA MOYCUHBIX
KaHaJbLEB [IPU TOBPESKICHUH MEeMOpaH BBICBOOOXKIAIOT JIUIIO-
KaJIMH-2 B KPOBEHOCHOE Pycio. B 310poBoii TKaHU MOYKHU OHU
HE OINpEAeNSIOTCS. BhIsBIeHHE NaHHOTO TIIMKOIPOTEHHA CBH-
JETEJIbCTBYET O MOBPEKACHUH OYCYHOI TKAaHH, B YACTHOCTH
0 MOpaKEHUU MOYEUYHBIX KaHaubleB [19]. [loBeimeHne KoH-
LEHTpAlMU JIUITOKAIMHA KaK B MOYe, TaK ¥ B KPOBH OTMeEYa-
ercst y 6onbHbix CH ¢ moBpexk/eHHeM I0o4YeK, 4TO sBISETCS
MPEABECTHUKOM MOBBIIICHHS YPOBHSI KpEaTHMHUHA B IUIa3Me
[10,21]. dauublit ¢pakT umeer 6OJbIIOE NMPAKTHYECKOE 3HA-
YeHHUE, TaK KaK YKa3bIBaeT Ha Pa3BUTHE KapAHO-PEHAIBHOTO
cunzpoma y 6onbHbIX CH emie 10 BBISBICHUS KIMHUYECKUX
CHUMIITOMOB.

Crnenyer OTMETHTh TaKKe, YTO Pa3BUTHE BOCHAIUTEIbHBIX
U OKHMCJIHMTEIBHBIX CTPECCOBBIX PEAKIHH MPH MOBPEKICHUH
MOYEK MPUBOIMUT K 3aJiepiKKe HATpPUs, YTO SIBISETCS Hebia-
ronpusTHBIM (akropom aist 6onbHBIX CH. CTpeccoBsie pe-
aKLU¥M CTUMYJIHPYIOT IPOAYKIHMIO aHrnoteHsuHa I, uro eme
00JIbIlIe YBEIMYNBACT PeabCcoOpOIINI0 HATPHS Y 3TOW Karero-
puu 6onbHBIX [25].

KIMHHUKO-MHCTPYMEHTAIbHBIE HMCCICJOBAHUS IIOKa3ajH,
4TO, KPOME IOYEK, MPOAYKLHUS JIMIIOKAJINHA-2 TPOUCXOIAUT
TaKk)Ke B KapIMOMHOLUTAX Ja)Ke TOrJa, KOrjga IMOBPeXIeHHE
MHoOKapaa He HaOmiomaercs. CymectByetr MHenue [15], uto
NPOAYKIMS JaHHOrO OHOMapkepa IPOUCXOAMT B OTBET Ha
JeficTBHE MPOBOCIIONIUTENBHBIX IUTOKUHOB. B Takux ciyda-
SIX, BOCIAJHUTEIBHBINA IIPOLECC B MUOKAPAE SIBISIETCS CTHUMY-
JSITOPOM aKTHUBHU3ALMH JIMIIOKAINHA U €r0 PELENTOPOB B Kap-
JUOMHOILMTAX C TOCICAYIOUIMM €ro HOBBIIICHHEM B KPOBH U
moue [30]. uintenpHoE MOBBIICHHUE JIUIIOKAINHA 2 B cepALe
porpeccupyeT nporeccsl Gudpo3a U peMOACIUPOBAHUS B
MOBPEXKJICHHOM MHOKap/e MyTeM 00pa30BaHHs KOMILJIECKCOB
C MaTPUKCHBIMH METAJIJIO - IPOTEHHA3aMH, KOTOPbIE UTPAIOT
3HAYMMYIO POJIb B pa3BUTHH (UOPO3a M PEeMOJCIUPOBAHUS
neBoro xenygouka [30].
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Yro kacaercst Guomapkepa nospexaeHus nucraruna C, oH npej-
CTaBJsieT COOOM TMONMIENTHI, KOTOPBIA IMPOIYLUPYETCS BCEMH
SIICPHBIMU KJIETKAMU OPraHu3Ma 1 DKCKPETUPYETCS TOJIBKO OYKa-
mu [1]. Konnenrparus iucrarisa C B KpOBH 3aBUCUT OT CKOPOCTH
KITyOOUYKOBOM (DHIIBTPAIINH, TIOCIIC YEero OH peabcopOupyeTcs B mo-
YeyHbIX KaHaJbLax. ABTOpHI [27] Ha OCHOBaHUHM JaHHbIX 4384 na-
HUCHTOB BbIABWIIN CBA3b MEK/Y IOBBILICHUEM KOHLIEHTPALUU A~
craruHa C B KPOBU U BO3pacTaHueM prcka Bo3HUKHOBeHUs XCH y
OOJIBHBIX 0€3 CepACUHO-COCYIUCTOH MaTOIOIH.

W. Tang 1 COaBT. H3y4HIH B3aMOCBSI3b IPOITYJIbCHBHOMN (yHK-
LMK Ceplila U KOHLEeHTpalmu 1uctatnHa C B ruia3Me KpoBH Ia-
mrentoB ¢ XCH. Ha ocHoBaHMM TPOBEIEHHBIX HCCIICHOBAHHI
aBTOpaMH CJieJIaH BBIBOJ, 4TO LucTaTuH C accolupoBaH ¢ Oomee
BBIp&KCHHOW auacTtoimueckoi muchynkiweir JOK u siBisercs
HE3aBUCHMBIM PEAUKTOPOM HeOnmaronpusitHoro nporuoza XCH
[31]. [IporHocTuueckas 3Ha4UMOCTh LucTaTiHa C y MAIUeHTOB ¢
nuacrondeckoit CH onenena Carrasco-Sanchez FJ. u coasr. [11].
TToka3aHo 3HAYUTETLHOE YBCIIMYCHUE 4YUCIIa HeGJ'laFOl'[pPIS[THbIX
HCXOJIOB C BO3pacTaHHEM KOHLEHTpauuu LuctatuHa C. ABTOpBI
npeanojaratoT, 4ro IMOBBIIMICHHAsA KOHLEHTpalusa LuCTaTuHa C
B ChIBOPOTKE KPOBM Y MaleHToB ¢ auactonmueckoit CH spisercs
CTOMKMM M HE3aBUCHMBIM IIPEAUKTOPOM HEONIAronpHsATHOIO HCXO/A.

ComracHO aHaNu3y JAHHBIX PETPOCIEKTUBHOM M COBpEMEH-
HOH Hay4HOM JIMTEpaTyphl 10 yKa3aHHOMY BONPOCY CIEIyeT
3aKJIIOYUTh, YTO CBOEBPEMEHHOE OIPEENICHNE YPOBHSI KOHIICH-
Tpanuu OHOMapKepOB TOBPEXKICHUS MHOKapaa (TpomoHuH T,
TaJICKTUH 3,JIMIOKaNIMH-2, nuctatud C) UMeeT BaKHOE 3Haye-
HHE JUTsl TOYHOU CTpaTH(UKALIMU PUCKA U TEM CaMbIM IT03BOJIS-
€T BbIJACIINTD MMAalIUEHTOB C BbICOKUM PHUCKOM Pa3BUTUA HeGJ'[aFO-
MPUATHBIX KIIMHUYCCKUX UCXO0B.
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SUMMARY

THE BIOMARKERS OF MYOCARDIAL DAMAGE AND
THEIR ROLE IN THE PROGRESSION OF HEART FAIL-
URE (REVIEW)

Mamamtavrishvili N., Abashidze R., Saatashvili G.,
Khubua M., Bochorishvili 1.

Thilisi Ivane Javakhishvili State University, Georgia

Despite the success achieved in the study and treatment of
chronic heart failure, this syndrome still remains one of the most
difficult and predictable unreliable pathologies. Moreover, in re-
cent years there has been a tendency of growth of such patients.

Based on the above, the attention of scientists focuses on new
concepts that involve the study of new biomarkers of cardiac
damage and the definition of their role in the progression of
heart failure.

Based on studies conducted by numerous authors, the pa-
per analyzes the importance of new biomarkers of myocardial
damage in the development of heart failure. The manuscript de-
scribes biomarkers of damage (troponin T, galectin 3, lipocalin,
Cystatin C): nature: the causes and mechanisms of their growth,
increase and activity.

Biomarkers of myocardial damage are shown to have diag-
nostic and high predicted values.

Their temporary definition provides additional information
for stratifying the risks of possible complications.

It also gives us the opportunity to allocate patients with high
risks in a timely manner and eliminate possible adverse com-
plications.

Keywords: heart failure, myocardial damage.
PE3IOME
BUOMAPKEPDBI IOBPEXJIEHUS MUOKAPIA U UX
POJIb B TIPOIT'PECCUPOBAHUU CEPIEYHOM HEJO-
CTATOYHOCTHU (OB30P)

MamamragpumBuin H.Jl., Abammnse P.U.,
CaaramBuiu IA., Xyoya M./I., Bouopumsuin U.B.

Tounucckuii 2ocyoapcmeennviii ynugepcumem um. M. Jocasa-
xuweunu, I pysus

HeCMOTpS[ Ha JOCTHXKCHUA B U3YUYCHUU IaTOICHE3a U JICUHCHU
cepaeuHoii HenoctarouHoctu (CH), 3ToT cunapom ocraéres T4-
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JKENMON M MPOrHOCTHYECKU HEOJaronpusATHON MaToJoruei, sB-
JSSICh OTHOM M3 OCHOBHBIX MPUYMH cMepTH nanueHToB ¢ CC3.
B nocnennee Bpems oTMedaeTcs TEHACHIMS K YBEIHUCHHIO KO-
nyecTBa nauuentos ¢ CH.

BBuny coXHOCTH M HEOCTATOUHON M3yUYE€HHOCTH MEXaHU3-
MoB pa3zsutus CH, nmpeanoxeHO HOBOE HalpaBlICHHE, KOTOPOE
OCHOBBIBACTCS HA M3yYCHUH HOBBIX OMOMapKEepOB ITOpPaXKCHHS
MHOKapza.

B crarbe, Ha OCHOBaHUM HPOBEICHHBIX MHOXKECTBOM aBTO-
POB HCCIICIOBAHUI, IpOAHAIN3UPOBAHA POJIb OHOMAapKEpOB
nopakeHus cepaua (TponoHuH T, TUNIOKANNH, TaIeKTUH 3, 1H-
cratud C) B nporpeccupoBanun CH. Onucana npupona mexa-
HHM3Ma CHHTE3a U BHICBOOOKICHHSI OMOMapKepOB, PACCMOTPEHBI
npu4rHbl HoBbImeHus ux axkruBHocTH npu XCH. Ilokaszano,
4TO OMOMapKephl MOBPEKACHHS MUOKap/a 00JaJaloT BBICOKOM
JIMarHOCTHYECKOW M MPOTHOCTHYECKOW 3HAYUMOCTBIO; OIpe/ie-
JeHre OMoOMapKkepoB B KOMOMHALIUY C JPYTHMH ITOKa3aTelsIMH
HPEIOCTABISCT JONOJIHUTENBHYI0 MH()OPMALUIO ULl TOYHOM
cTpaTu(UKALMK PHUCKA PA3BUTHUSI BO3MOXHBIX OCJIOKHEHHIL.
ABTOpBI HCCIEOBaHMS INPEIIONAralT, YTO CBOEBPEMEHHOE
oIpe/ieIeHue aKTUBHOCTH OMOMapKepOB TIOMOXKET MPAKTHIECKO-
My Bpady ONTHMH3HPOBATh TEPAINIO KOHKPETHOTO OOJIIBHOIO, BbI-
JICJUTH MALKEHTOB C BHICOKMM PHCKOM Pa3BHUTHS 3a00JICBaHus U,
TEM CaMbIM, H30€KaTh HEOMATOMPUATHBIN KITMHHYCCKHNA UCXOI.
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KJIAHUKO-9HIOCKOIMMYECKAS XAPAKTEPUCTUKA MOPAKEHUS CJAU3UCTON OBOJIOUKH
TACTPOAYOJEHAJILHOM 30HBI Y MAIIMEHTOB C PA3JIMYHON MACCOM TEJA
N XPOHUYECKHUM I'EITATUTOM C

Hepo6ak M.A., boaauxap A.A., Kosaas I.H., lankanuy E.E., Jlazyp S1.B.

T'BY3 « Yarceopoockuil nayuonanvubvlil yHUEEpCUTNEm», MEOUYUHCKUL (haKyavmem, YKpauna

MeauIuHCKoe U COIMANbHOE 3HaYeHHEe XPOHUUECKOTO Tefma-
Ttut C (XI'C) 00ycCIIOBIEHO €ro 4pe3MepHOi pacipocTpaHeH-
HOCTBIO, Pa3HOOOpa3sHeM KIMHUYECKUX IPU3HAKOB, BBICOKOH
4acTOTOH (OPMUPOBAHUS XPOHUUYECKOM MATONIOTHH IIEYECHHU
U BHEMEYCHOUYHbIX mopaxeHuit [3,4,8,12]. Ilo omenkam 3Kc-
neptoB BO3 XI'C 6oneror okono 150 min yenosek, 350 Thic.
©XKErofIHO YMHpAIOT OT ero mocieactsuii [8,14,16]. Ilupokoe
pacnpoctpanenne XI'C yacTo 00ycIaBIMBaeT COUETAHHOE €TI0
TEUeHHe C JIPYrMMH 3a00JE€BaHUSIMHU SKEITYJOUHO-KUIIETHOTO
TpakTa [13]. OcoOblii HHTEpeC B 3TOM KOHTEKCTE MPEICTABISIET
ractpos3odareansHas pedrokcHas 6omnesns (I'OPB).

BceemupHoii oprannzanueii racrposureponoros I’ OPb npisnana
3aboneBanreM XXI cronerus u Berpedaercst y 20-50% HaceneHus
3emHoro mapa [2,7,9,10]. Ha ceronus ' OPb paccmarpuBaetcs kak
XPOHHYECKOE PEIMINBHUpYIOIee 3a001eBaHIe, KOTOpoe 00yCIoB-
JIEHO HapyIIeHNEM MOTOPHO-3BaKyaTOPHOH (ByHKIIHU TacTPOmyo-
neHanbHO# 30HbI (T/13), XapakTepu3yeTcst CIOHTAHHBIM W/WIIH 110~
CTOSIHHO TIOBTOPSIEMBIM 3a0pachIBaHHEM B MUILEBO/ HKEITyA0UHOTO
WM TyOZICHATBEHOTO COAEPKUMOT0, KOTOPOE BEAET K MOPaXKEHUIO
JMCTAJILHOTO OT/eNa numenona [2,6,11]. XapakrepHoii ocoOeHHO-
ctbi0 ['OPB Hapsimy ¢ OCHOBHBIME CHMITOMAMU (M3KOTa, OTPBIK-
Ka) SIBIISFOTCS M BHENHUIIEeBoaHbIe [6,11,15].

C MoMeHTa BBEICHHS TEPMHHA «II€UEHOYHas!, TOpTajbHas ra-
CTPOTIATUSD) U3yJAIOTCS MEXAHU3MbI PA3BUTHs TTATOJIOTHH IacTpPo-
nyonenanbHoi 30HbI ([]3), ee kiMHUYECKHe U MOP(OIOTHIECKUE
MPOSIBJICHHS y OONBHBIX IIMPpo30oM neuend [ 1,5]. Vimeercst MHOXKe-
CTBO MCCNIEZIOBAHHI, B KOTOPBIX 00CYKAAIOTCS JacTOTa, KITMHUKO-
MOp(oTOoruuecKre 0COOCHHOCTH U MEXAHU3MbI BO3HHKHOBEHHS
nopakenuit cnusuctoit o6onoukn (CO) I[/13 y 6ompHbIx XI'C.

Llenbio uccneqoBaHMS SIBUIACH OLCHKA KIMHUKO-MOP(O-
JIOTHYECKUX OCOOCHHOCTEH MOPaXEHUI CIM3UCTON 0007I0UKH
racTpOLyOAEHAIbHON 30HBI U YCTAHOBJIEHHE PAcIpOCTPaHEH-
HOCTH XeIHMKOOAKTepHOIl MHPEKIMH Y GOILHBIX XPOHUYECKUM
renatutoM C ¢ pa3indHbIM TPO(HOIOTHIECKUM CTATyCOM.

Marepuan u Metoabl. IIpoBeeHO MPOCTIEKTUBHOE OTKPHI-
TO€ HCCIIEIOBAHUE B YCIOBHAX CTaluoHapHa. MccrenoBanust
BBITIOJIHEHBI C Y4€TOM MH()OPMHUPOBAHHOTO COIMACHS OOJIbHBIX,
METOMKA MPOBEAEHUSI COOTBETCTBYET XENbCHHCKON AeKnapa-
uun 1975 . u ee nmpocmotpy 1983 . MccnenoBanue omobpe-
HO JOKanbHOI sTHyeckoir komuccueil ((IIporoxonm Nel4 ot
19.09.2017)), momy4yeHo HH(GOPMHUPOBAHHOE COINIACHE YYaCTHU-
KOB TI0 TIPEVIOKEHHOMY aJITOPHUTMY.

Juarno3 XI'C ycTaHoBJeH coracHO MexXIyHapOoIHOM Kiac-
cudpuxanun Oonesnerd 10-ro mepecMoTpa U MOATBEPKAEH BbI-
SBICHHEM cyMMapHbIX aHTuTen kinacca IgG HCV metomom
nmmyHo(pepmenTHoro aHanu3a (M®DA), a Takxke BBISIBICHUEM B
kpoBu nanueHToB RNA -HCV MeTtonom nonnmMepasHoit nenHoi
peaximu (I1L[P) B peansnom Bpemenu (RT-PCR) ¢ onpenenenu-
€M BHPYCHOM Harpy3Kku 1 T€HOTHUIIa BUpYycCa.

Juarno3 I'OPB ycraHaBnuBaan Ha OCHOBAaHUHU KJIACCHYECKUX
KIMHUYECKUX CHMITOMOB, PE3ylbTaTOB WHCTPYMEHTAIbHBIX
HCCIIeIOBAaHUMN: MOJIOKUTEIBHBIA TECT ¢ padenpas3oyioM, METo-
noMm ¢ubporacrpoayonsHockonuu (OOIJIC) u BHyTpUnHIIE-
BonHOM pH-meTpum, ¢ ydyetoMm MOHpealbCKOro KOHCEHCyca
(2006), TI'iTanTckoro pyKOBOACTBA IO CTPATETHU JICUECHUS

© GMN

I'OPBb u MKB-10, a Takxke cOIIacHO 0TE€UECTBEHHBIM IPOTOKO-
J1aM OKa3aHHs MEAUIIMHCKON MOMOIIH.

OOIIC mpoBOIMIM € MOMOLIBIO AHIOCKOINA C BUACOMPO-
neccopom «Pentax» DOPI'-3300 ¢ wucnomb3oBaHMeM THOKHX
¢dubposnmockono ¢upmel «Pentax» E-2430, «Pentax» BD-
34M, GIF-K20. Bo BpeMs 3HIOCKONUYECKOTO HCCIIEI0BAHUS
BBISBJISUIM JIFOOBIE IATOJIOTMYECKHE W3MEHEHUs MNHILeBoaa 1/
WITH JKEeITyJKa ¥ CTEeTIeHb BapHKO3HOTO PACIIMPEHUs BEH IHUIIE-
Bona. [IpoBenen cyrounslii pH-MOHUTOPUHI MO CTaHIAPTHOM
MeTouKe. [l SHI0CKOMMYECKOH OLEHKU CTENEHU MOPaXKEHHs
numeBona ucnons3osanu Jloc-Anmrenecckyro (LA) ximaccu-
¢uxario (1998). Helicobacter pylori-undexrmio (Hp) auarao-
CTHPOBAJIU C MOMOIIBI0 ObICTporo ypeasHoro tecta (CLO-test)
u ctya-tecta (CITO TEST, npousBonutens OO0 «Dapmackoy).
Bceem 6omnbabIM ipoBenenst DKI' u Y3 opranos OpromHoii mo-
noctH (anmapar HDI-1500, CLLA).

OO1ieknuHuYecKre, OHOXHUMHUUYECKHe, MOp(OoIoTrHuecKue,
MOJIEKYISIPHO-TeHETUIECKUE HCCIEA0BaHUS MHPOBOAMWINCH B
aTTeCTOBAHHBIX JJA00OPATOPUAX: KIMHUKO-ANArHOCTUUECKON Ja-
Oopatopun 3akapraTckoil 00IaCTHON KIMHUYECKOH OONBbHUIIBI
(30Kb) um. A. Hosaka, 3akapmaTckoil 00JacTHOW KIMHUYE-
ckoii nHpekronHoit 6onpHuie (3OKUB) u B KoMMepyecknx
naboparopusx («Jduma» u «Cunisoy). Bee nomydeHHble pesynb-
TaThl 00CNIEI0BAaHUS PETUCTPUPOBATHCH B HICTOPHU OOTE3HHU.

KpurepueM BKIIIOUEHHUS B UCCIEAOBAaHHUE CIYXKUI Bepuu-
uupoBanHblil XI'C. Kputepuu ncKIIlo4eHHs: BO3pACT MaalIe
18 u crapuie 70 setr, QyHKIHOHATbHBIC WK OPraHUYCCKHE
3a007€BaHus MUIIEBOJA, JKENyAKa M JABEHAALATHIIEPCTHOU
KHIIKY, HATU4YHe MapKepoB HHOHUIMPOBAHUS APYTHMHU BUPY-
camu renatutoB (A, B, I, TTV), MapkepoB ayTOUMMYHHOTO
rematura/mepekpectHoro cuuapoma (antu-LKM-1, anTH-
SLA u antu-LC-1) u BUY-undexunu, npueM KOpPTUKOCTE-
pOUIOB, HaJIM4YHe COMYTCTBYIOIIMX 3a00N€BaHUIl OpPraHOB
JIBIXaHUS, MUIEBapeHus, 3a00NeBaHHH CepAeYHO-COCYIH-
CTOH CHCTEMBI, 3]I0Ka4YeCTBEHHbIE HOBOOOpPA30BaHMS, OTKa3
GONBHOTO OT UCCIIENOBAHNUSI.

C yueToM yKa3aHHBIX KPUTEPUEB, B UCCIIEIOBAHIE BKITIOUEHEI
150 6ompubIxX XI'C (82 (54,7%) Myxuunsl, 68 (45,3%) sxeHIuH,
kotopsle seumtuch B 30Kb um. A. Hosaka u 30KUB B 2017-
2018 rr. Cpegauii Bo3pacT MaueHToB cocTaBmi 58,5+1,5 ner.

Bcem 601bHBIM TPOBEZICHA OIIEHKA TPO(OTOTHIECKOTo cTaryca
M0 OOIIETIPUHATHIM aHTPOIIOMETPHUYECKIM MOKa3aTeNsiM. AHTpPO-
MOMETPHIECKUMH KPUTEPUAMU OXXUPEHUS! CUUTAINCh HWHICKCHI
Kemne wmu macest Tena. UMT 18,5-24,9 kr/m* paclieHHBaIn Kak
HopMmalbHyt0 Macey Tena (HMT), a UMT>25,0 kr/m? - Kak u30bI-
TouHyto Maccy Tena (MMT). B 3aBucumoctu ot Macchl Tena 60ib-
HBIX Pa3IeNIIM Ha JABe Tpynmsl: rpymma A - 35 6ompabx XI'C ¢
WMT u rpynma B - 115 6ompapx XI'C ¢ HMT.

CratucTuieckyto 00pabOTKy MOTYYEeHHBIX JaHHBIX TPOBOAU-
JIM C UCTIONB30BaHUEM Imporpammbl Statistica 8.0 for Windows.
JlaHHbIE TIPeCTaBIECHBI B BUE CPEAHUX apUPMETHIECKUX 3Ha-
yeHuil u ommOku cpegHelr M+m. J[0CTOBEpHOCTH pa3nuyuuit
HCCIIelyeMbIX BHIOOPOUYHBIX JAHHBIX MPH HOPMAIBHOM pacmpe-
JIENICHUN OTIPENIeNISUINCH ¢ MoMoIIbio Kputepusi CThrofeHTa (t).
Paznmuns cunranucs 3HadanMeiMu ipu p<0,05.
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PesynbTarel M BX o0cy:KaAeHHe. AHaNIU3 MOTyYEHHBIX pe-
3yJIbTaTOB BBIIBHII, YTO KajnoObl, XxapakrepHbie 1t [ DPB, ot-
mevanuch y 35,3% (53 u3z 150) Gonpubix XI'C. OCHOBHBIMU
nposiiieHusiMu nopaxxenus [J[3 sBistck nzxora - 28 (73,7%)
u3 53 OONBHBIX, OTPBIKKA KUCIBIM - 29 (54,3%) n3 53 001bHBIX
u qucharus - 11 (20,8%) u3 53.

Hesnauntensras yacth 6051bHBIX - 6 (11,3%) u3 53, ormeyana
HeplLIeHHe B Topiie, OXPHUILUIOCTh Iojloca U CyXOM, JaroIuid Ka-
mwenb — 3 (5,7%), y 4 (7,5%) nmauueHToB yCTaHOBJICHO HaJIW4ue

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

3arpyAMHHBIX OOJIel 1Mo X0y MHUIIEeBOJA U HAPYILIEHUE B JESTeIb-
Hoct CCC, BO3HHKAroIllee yallle Iocie MOTPeOIeHUs JKHUPHOM
WM JKapeHHOM IMHILK, ra3MPOBAHHBIX HAMMTKOB, Kode. bonbHbie
HPOKOHCYJIETHPOBAHBI OTOJIAPUHIOJIOTOM, ITyJIbMOHOJIOTOM H Kap-
JIMOJIOTOM, JIaHHBIE JKaJI00bl PaCLICHEHbI KAK BHEITHIIICBOIHBIE IPO-
seieHnst [ OPB. 128 (85,3%) n3 150 GonbHBIX OTMEUau Kano0bl
(rematoOuMapHbie) Ha 00JIb, TSDKECTh B TIPABOM Mompedepbe, Me-
TEOpHU3M, CI1ab0CTh U OBICTPYIO YTOMIISIEMOCTb, YaCTOTA KOTOPBIX
npeobnanana y 6ospHbIx XI'C + UMT (Tabmuua 1).

Tabnuya 1. Knunuueckue npossnenus y 6oavHvix XI'C

I'pynna, (a6c./%)
I[Ipusnak B Bcero 6onbnbix XI'C

XI'C+ UMT (n=35) | XI'C + HMT (n=115) (n=150)
Hannune xnmuangeckux nposisaenuit ' OPb (n=53) 17/48,6* 36/31,3 53/35,3
IunmeBoansie nposisjenuss I'IPB: (n=38) 11/64,7 27/75,0 38/71,7
-u3XKora 9/52,9 19/52,8 28/73,7
-OTPBDKKA KUCIIBIM 12/70,6 17/47,2 29/54,7
-nucdarus 6/35.3 5/13,9 11/20,8
-KOM B TopJie 3/17,6 3/8,3 6/11,3
Buenumesoansie nposisinenus [ OPb: (n=15) 6/35,3* 9/25,0 15/28,3
OTOJapHHTOJIOTHYECKHE 3/17,6* 4/11,1 7/13,2
-[epIICHNE B ropie 3/17,6 3/8,3 6/11,3
-OCBIIIOCTh roJIoca 1/5,9 2/5.5 3/5,7
[lyneMoHONMOrHYECKUE 2/11,8* 2/5,5 4/7,5
-CyXOii Ao Kameib 2/11,8 2/5,5 4/7,5
Kapnuonoruueckue: 1/5,9 3/8,3 4/7,5
-00JIH 110 XO/Ty MHUIIEBOIA 1/5,9 3/8,3 4/7,5
-riepebou B poboTe cepaia 1/5,9 1/2,8 2/3,8
apyrue xanobsl (renarodunuapusie): (n=128) 34/97,1* 94/81,7 128/85,3
-0071Ib, TSDKECTH B PABOM TIOZIpeOEphEe 15/44,1%* 15/16,0 30/23,4
-METCOPU3M 28/82,4* 19/20,2 47/36,7
-c1aboCTh, ObICTpast yTOMIISIEMOCTD 30/88,2 80/85,1 110/85,9
-3ITU30/IbI KEITYyXH 10/29,4%* 2/2,1 12/9.4
-KOYKHBIH 3y/1 8/23,5%* 10/10,6 18/14,0

* — docmogeprocmb paznuyuil nokazameins medicoy A u B ep. na yposne p<0,05

Tabnuya 2. Hopadsicenus cauzucmoi 060104KU 2acmpooyoOdeHanbHol 301bl Y 6onvhbix XI'C couemannoii ¢ 'OPH

I'pynna, (a6c./%)
A B
DHIOCKONUYECKUE XI'C+ UMT (n=17) XI'C + HMT(n=36) Bcero n=53
H3MEHEeHus (aoc./%)
IInmeBoaHbIE BHenuieBoaHbIe MMumeBoaHbIe BHenuieBoaHbIe
cumnromsl I'DPB: CHMIITOMBI cumnromel '9PB: | cumnrombr I'IPB:
n=11/64,7% I'9PB: n=6/35,3% n=27/75,0% n=9/25,0%
Pedumokc-a30¢arut (crenens nopakenus no LA-kiaccudukanmm)
LA-A 3/27,3 2/33,3 18/66,7 7/77,8 30/56,6
LA-B 5/45,5 3/50,0 7/25,9 2/22,2 17/32,1
LA-C 2/18,2 1/16,7 2/7,4 - 59,4
LA-D 1/9,0 - - - 1/1,9
Kamosiii 2/18,2 1/16,7 1/3,7 - 4115
330¢(arut
Arp 4/36,4 4/66,7 3/11,1 2/222 13/24,5
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V Beex 53 6onbHbIX XI'C, KOTOpBIEC NMENN KIMHHYECKUE ITPO-
asienus, nuario3 ['OPb nonreepxxaen pesynsraramu OOIIC.
VY 5TuX GOJBHBIX 00OHAPYIKEHBI U3MEHEHHS CIIM3UCTOI 0005104-
KH, COOTBETCTBYIOIIUE PA3IMYHON cTeneHH peduiroke-330daru-
Ta ¥ ractpos3odareaibHOro pedirokca.

VY 53 (35,3%) u3 150 6onpHbix XI'C ycTaHOBIICHA «9HIOCKOIIH-
yecky no3utuBHas» ['OPb ¢ pa3nuyHO# cTeneHbro 3pO3UBHO-53-
BEHHBIX HopakeHwit [/13, ¢ Gonee BbICOKOI 4acTOTO! y GOJIBHBIX €
HMT. «Dunockonmuecku HeratuBHas» [ OPh u Mopdonornuecku
KaTapajbHOE BOCHAJIEHHUE UCTATIBHOIO OT/ENa MUILEBOAA AUArHO-
ctupoBansbl y 14 (9,3%) u3 150 601bHBIX.

MoTopHble HapyIICHHUS IPY OTCYTCTBUHM H3MEHEHUI I)PO3UB-
HO-SI3BCHHBIX MOPAKCHUHN CIU3UCTON 000104KH [J]3 oTMeueHBI
y 13 (13,4%) u3 97 GonpHbIX, yalle - AyOJeHO-TacTPabHbIH
peduroxe (JAI'P). Dumockonuyeckas kaptuHa 6onbHbIX XI'C +
UMT B couerannu ¢ 'OPb ormnyanack oT TakoBol y GOJIBHBIX
XI'C+HMT (rabauna 2).

Pesynprarsr ObicTporo ypeasnoro Ttecra (CLO-test) mpu
OOTZIC y 19 u3 53 (35,8%) OONBHBIX IHArHOCTHPOBAHHOM
I'OPb nokazanu Hannune Hp-nndekimun. C nenpio u3ydeHus
pacnpoctpanenHoctd Hp-undekuun 97 GompabiM XI'C 6e3
I'OPb nposenen cryn-tect Ha BeisiBieHue Hp. B pesynbrare -
y 34,0% (33) 6onbubix XI'C yCTaHOBIICHO HAJINYHE AHTUTCHOB
Hp-undekuun, B yactHocTH y 52 (34,7%) n3 150 6onpubix XI'C
ycranosieHo nHuimposanue Helicobacter pylori.

VY 6onbabIx XI'C yacTto peructpupyercs 60ib B IIPaBOM O]~
pebepbe, B SIUracTpuu, TOLIHOTA, PBOTA, OTPBDKKA KUCIBIM H
uxkora. [Tockonbky nHdekuonHsM 60mbHbIM OOTJIC wacto
HPOBOAUTCS TOJIBKO I10 YKM3HEHHBIM ITOKA3aHUSIM, BO M30exa-
HHE Pa3BUTHUS HKEJYIOYHO-KHUIICYHOTO KPOBOTEUCHUSI, TO BO3-
HUKHOBEHHE J3TUX HPOSBICHUH 4acTO OOBSICHSIIOT MHTOKCHKA-
1Held, HapYIICHUSIMU IUTMEHTHOTO U a30THCTOr0 OOMEHa.

B pesynbrare npoBeeHHOTO UCCIIEOBAHMS YCTAHOBJICHO, YTO
y 6ombubIX XI'C, 'OPB noctoBepHO Yaliie perucTpupyercst B Clty-
yae HaJIMuus U30BITOYHOM Macchl Tella, HEXKENMU ¢ HOPMAJIbHOM
(48,6% mipotus 31,3%, p <0,05). CpaBHHUTENBHBIN aHAIU3 JTAHHBIX
@OOIJIC y GONBHBIX C Pa3IUYHBIM TPOPOIOTHISCKUM CTaTyCOM
BBUIBIL, 4TO y OombHBIX XI CHUMT warne perucrpupyercs ped-
JIFOKC-230(haruT cTeneHn nopaxenus ciansucroit LA-B (72,7%, 8
u3 11), a y 6ompabix XI'C + HMT - LA-A (69,4%, 25 u3 36), B
yacTHOCTH y 6onbHBIX ¢ UMT Habmonatorcst Oonee rrybokue 1mo-
paxenust CO, yem y 6osbHbIX ¢ HMT.

[Tony4yeHHble HAMH JaHHBIC JAEMOHCTPHPYIOT BBICOKYIO 4a-
CTOTY MOTOPHBIX HapyieHuH y 60imbHbIX XI'C npu oTCYTCTBUN
9PO3UBHO-A3BEHHBIX NOpa)keHUH causucroit obonouku I'/(3, a
umenHo JII'P, kotopslii 3apeructpupoBat y 13,4% (13 u3 97)
o0cieI0BaHHbIX, ¢ npeobnananueM y i ¢ UMT npoTtus 60iib-
Heix ¢ HMT (47,0% npotus 13,9%, p <0,05).

[Tony4yeHHble JaHHbIE O BBICOKOM 4YacTOTE BO3HUKHOBEHHS
I'OPB y 6ombabix ¢ UMT 1 o)xupeHreM CoBIaaloT ¢ pe3ylibra-
TaMU Jpyrux ydeHsix [5,9,10].

Jlo HacToAIIero BpeMEHH HEIOCTATOYHO M3YyYEHHOW OcTaeTcs
poss Helicobacter pylori B passutuu narooruu [/13 npu XI'C. B
JIUTEpaType UMEIOTCSI JIUIIb SIMHUYHBIC COOOLICHHSI, BECbMa He-
oIHO3HAYHO ocBematomme poib Helicobacter pylori (Hp) B pa3su-
THH 3PO3UBHO-SI3BEHHBIX [IPOLIECCOB Y OOJIBHBIX LIUPPO30M IEUSHH
(LIIT) v mouTH OTCYTCTBYIOT MCTOYHHUKH O Hanmnuuu Hp y 60bHBIX
XI'C. Ilo nanHbBIM pa3nuyHbIX aBTOpoB y OonpHbIX LT Hp peru-
cTpupyercs B npefenax ot 26,0 1o 95,0% ciayqaes [1,5].

YeranosiieHo, uro yactota Hp y 6onbubix XI'C cocraBnser
34,7% (52 u3z 150), 6e3 AOCTOBEPHON Pa3HUIIBI MEKIY OOJb-
HbeiMU ¢ UIMT u HMT. IIpu onieHKe 3HI0CKOIMUYECKOI KapTHHBI
OTMEYEHO, YTO y OOJIBHBIX ¢ HannuueM Hp yacto nmmeer mMecto
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ISITHUCTAsA TUIICPEMUSA pa3nnm—10ﬁ BCJIMYMHBI U BBIPAXKEHHOCTH,
OTEYHOCTH CIIM3UCTOIl aHTPAJIBHOTO OT/IeNIa JKETyAKa 1 IBEHA -
narunepctHoil kumiku. Ha stom doHe Hepeako HabmromaeTcs
JIETKass paHUMOCTb CJ'[I/I3I/ICTOI\;I, MOACIIN3UCTBIC KPOBOU3JIUAHHUA,
a MHOT/A - OJISAHOCTb, CIVIAXKEHHOCTh U HCTOHUCHHUE CIIU3UCTOM
000JIOUKHU C HATMYHUEeM OOWIIBHOTO KOJIMYECTBA CIIN3H.

BeisaBiennas Beicokast yactora 'OPb u Hp y Gonsnbix XI'C
JUKTYET HEOOXOIMMOCTh pa3paboTku Hanbosee 3(h(GeKTUBHOM,
Oe30macHOM U LaadIIei 10 OTHOLICHUIO K IIOPAKEHHOH Ie4eH!
3paﬂHKaL[MOHHOﬁ CXEMBI JICUCHUA. CneayeT y‘ll/ITbIBaTb remnaro-
TOKCHYECKOE JICHCTBHE HEKOTOPBHIX WHTHOMTOPOB IPOTOHHOM
IIOMIIbI, B YaCTHOCTH, KOTOPBIC IMOAABIAOT aKTUBHOCTb LIUTOX-
poma P450 u renaTroTOKCHYHOCTH HEKOTOPBIX aHTHONOTHKOB.

BoiBonbl. 1. YV 35,3% 6onpabix XI'C 3apeructpupoBaHa ra-
cTpo33odareanbHas peQaroKcHas 00Je3Hb C JOCTOBEPHBIM €¢
npeobaaaHueM cpear OOMBHBIX ¢ W30BITOYHON Maccoi Tena
(48,5% npotus 31,3%; p<0,05).

2. XapakTepHbIM SHIOCKOMHMYECKUM IposiBieHneM [DPb
y 72,7% 60mbHbIXx XI'C ¢ H30BITOYHON MAaccoil Tena sIBIsSeTCs
pedutokc-330¢arut crenenn nopaxenus LA-B u myoneHora-
cTpaibHbIi peduioke, a y 6ombHbIX XI'C ¢ HOpManbHOI Maccoii
Tena - peduoke-330darut LA-A, KOTOpBIii 3aperucTpupoBaH B
69,4% ciydaes.

3. Yacrora xenukobakTepHod uHOekuun y OonpHbix XI'C
cocraBmia 34,7%, uto TpeOyeT pa3paboTKU 3paguKalHOHHOM
CXCMBI JICHCHH.

[lepcniexkTrBa agbHEHIINX MCCICA0BAaHUM COCTOUT B YCTAHOB-
JICHUU HOBBIX JUarHOCTHYECKHX KPUTCPHEB PA3BUTHS OPAKEHUN
racTpoyoieHaJIbHOM 30HbI y 0011bHbIX XI'C Ha OCHOBE COIIOCTaB-
JICHUs PE3YJIBTATOB KJ'II/IHI/IKO—MOp(bOHOFl/I‘leCKI/IX, OHIOCKOITHYC-
CKMX M HMMYHOJIOTMYECKUX JIAHHBIX U pa3paboTka aneKBaTHOM
CXCEMBbI JICHCHHS.
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SUMMARY

CLINICAL AND ENDOSCOPIC CHARACTERISTICS
OF THE GASTRODUODENAL MUCOSAL LESIONS IN
PATIENTS WITH CHRONIC HEPATITIS C INFECTION
WITH DIFFERENT BODY MASS STATUS

Derbak M., Boldizhar O., Koval G., Dankanych E., Lazur Ya.

Uzhhorod National University, Department of Medicine,
Ukraine

The high prevalence and incidence of the chronic hepatitis
C infection (CHC) is associated with the considerable medical
and social problems, development of variety of clinical signs,
hepatic and extrahepatic lesions. Due to the wide spread of this
infection, there is a high comorbidity with other diseases of the
gastrointestinal tract, especially of its upper parts. The objec-
tive of the study was to evaluate the clinical and pathological
features of mucosal lesions (ML) of the gastroduodenal zone
(GDZ) and the prevalence of Helicobacter pylori infection in
patients with chronic hepatitis C with different body mass status.
The study included 150 patients with chronic hepatitis C. All
patients underwent fibroesophagogastroduodenoscopy (FEGD),
determination of Helicobacter pylori infection (H. pylori) was
done by the quick urease test (CLO-test), as well as by the stool
test (CITO TEST, Farmasko LLC), the intra-esophageal pH-
metric test and assessment of body mass status. The Los Angeles
(LA) classification (1998) was used for endoscopic assessment
of the degree of esophageal damage. Depending on the body
weight of the patients, two groups were formed: A group - n=35
patients with CHC with overweight (OBW) and B group, n=115
patients with CHC with normal body weight (NBW). We found
that in patients with chronic hepatitis C, gastroesophageal reflux
disease (GERD) is significantly more frequently registered in
patients with overweight status than in those with NBW (48.6%
vs. 31.3%, p<0.05). Endoscopically, in patients with chronic
hepatitis C and OBW, reflux esophagitis with the LA-B degree
of mucosal damage is most common (72.7%), while in patients
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with chronic hepatitis C and NBW the LA-A degree is most fre-
quent (69.4%). Therefore, in patients with CHC + OBW, there
are deeper ML than in patients with NBW. Our data demon-
strates a high frequency of motor impairments in patients with
chronic hepatitis C in the absence of erosive and ulcerative le-
sions of the mucosa of the GDZ, namely duodenogastric reflux
with a predominance in persons with CHC + OBW against pa-
tients with CHC + NBW (47.0% vs. 13.9%, p<0.05). In patients
with CHC, occurrence of the H. pylori infection is 34.7%, with
no significant difference between patients with OBW and NBW.
The high frequency of registered GERD and H. pylori in pa-
tients with chronic hepatitis C, indicates to the importance of
the development of an optimal eradication treatment regimen
that would be most effective, but at the same time, sufficiently
safe and even gentle to the affected liver, taking into account
the hepatotoxic effect of some proton pump inhibitors (PPIs),
especially those that inhibit the activity of cytochrome P450, as
well as the hepatotoxicity of some antibiotics.

Keywords: chronic hepatitis C, gastroesophageal reflux dis-
ease, Helicobacter pylori, Body mass status.

PE3IOME

KIIMHUKO-9HJIOCKOITMYECKAS XAPAKTEPHU-
CTUKA TIOPAXKEHHUSI CJIM3UCTON OBOJOUYKH
TACTPOJYOJAEHAJIbHOM 30HbI ¥V MAIIMEHTOB C
PA3JIMYHOMN MACCOW TEJIA U XPOHUYECKHUM I'E-
ITATUTOM C

Jepdax M.A., bosau:kap A.A., Kosans ILH.,
JMankanuu E.E., Jlazyp 51.B.

I'BY3 «Yarceopoockuil nayuonanvuwiti ynueepcumemy, meou-
yuHckull paxynomem, Ykpauna

Llenblo ucciieoBaHMs SBUJIACh OLIGHKA KIMHHUKO-MOP-
(dosornueckux 0COOCHHOCTEH MOpPaKCHUH CIM3UCTOU 000-
JIOYKHM TacTPOAYOACHAIBHOW 30HBI U PACHPOCTPAHEHHOCTD
XEJIMKOOAKTEPHOH MH(PEKIUH Y OONBHBIX XPOHUYCKCKUM TeraTh-
ToM C ¢ pa3nu4HbIM TPOQOIOTHIECKUM cTaTycoM. B uccie-
JIOBaHKUE BKIOYCHO 150 GOJIBHBIX XPOHHUCCKHUM TeITaTHTOM
C (XI'C), koTopbIM mpoBeeHa GruOpOracTpoayo19HOCKOIHS
(®ITC), onpenencune Helicobacter pylori-undexmnuun (Hp)
¢ nomoleio 6sicTporo ypeasnoro tecra (CLO-test) u cryi-
tecra (CITO TEST, mpoussomurenr OOO «Dapmackoy),
BHyTpunuiieBoaHas pH-merpust u onenka Tpodosoruniecko-
ro craryca. Jlyis SHIOCKONMUYECKOH OIIEHKH CTEIEHU Mopa-
JKeHMs MuIleBofa ucnonb3zoBanu Jloc-Anmxenecckyro (LA)
kinaccupukanuio (1998). B 3aBucumocTH OT Macchl Tena
OOJBHBIX pa3feNWIM Ha IBe I'pynmsl: rpynmna A - 35 6oib-
HbIX XI'C ¢ u36srTounoit maccoit rena (MMT) u rpynna B 115
60npHBIX XI'C ¢ HopMmanbHO# Maccoit Tena (HMT).

VYeranosneno, uto y 6onmbHbIXx XI'C, KIMHMYECKH racTpo-
a30dareanpHas peduokcHas Oonesns (I'DPB)  mocrtosep-
HO yamie perucrpupyercs y jun ¢ UMT, mexenn ¢ HMT
(48,6% mnporus 31,3%, p<0,05). ITo manueim DITJC oT-
MeueHo, uto y OospHbIXx X[ C+UMT wame wnabmogaercs
pedarokc-330(aruT CTENeHH MopaxeHust ciamsucton LA-B
(72,7%), a y 6ompabix XI'C+HMT - LA-A (69,4%), uto
yKa3plBaeT Ha Oosiee IIyOOKHE MOPAKEHUsI CIU3UCTOH 000-
nouku y OompHbIXx ¢ VMT, Hewenn y Oonbhbix ¢ HMT.
[onyueHHsle B pe3ynbrare HCCISJOBAHMUS JaHHbIE TEMOHCTPH-
PYIOT BBICOKYIO YacTOTy MOTOPHBIX HapyLIeHHH y OOJBbHBIX
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XI'C mpu OTCYTCTBUH 3PO3MBHO-S3BEHHBIX MOPKCHUN CIH-
3UCTON OOOJIOUKH racTpOAyOJCHAIBHON 30HBI, @ UMEHHO IyO-
JICHO-TaCTPAIILHOTO peduItoKca, KOTOPBI 3aperuCTpHpOBaH y
13,4% oOcnenoBanHbIX ¢ npeodnaganueM y jui ¢ UMT nportus
6ombHBIX ¢ HMT (47,0% npotus 13,9%, p<0,05). Y GonbHBIX
XI'C yvacrora Hp cocrasnser 34,7%, 6¢3 10CTOBEpHOU pa3HH-
b1 Mesky 6onbHBIME ¢ UMT n HMT.

BrisiBnennas Boicokast yacrora I'OPB u Hp y 6ombapix XI'C
JMKTYeT HeoOX0qUMOCTh pa3paboTku Hanbosee P PeKTHBHOI,
6e30IacHOM ¥ 1A I 110 OTHOIICHHUIO K TOPAKEHHON NeYeHH
3pa)ll/lKal_II/IOHHOﬁ CXCMBI JICHCHH. Cne)lyeT YUYHUTBIBATh I'€naro-
TOKCHYECKOE JEeHCTBHE HEKOTOPHIX MHTMOUTOPOB IPOTOHHOMN
IOMIIbI, B HaCTHOCTH, KOTOPBIC ITOAABIAOT aKTUBHOCTH IUTOX-
poma P450 1 renaToToOKCHYHOCTh HEKOTOPBIX aHTHOMOTHKOB.
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3oAMbOMI P450 5JBogmdsl s, sbggg, bmaogdmo sb@o-
03039000 3g35B3mEMJLogn@Omds.

IOPEKTUBHOCTDB U BEBOITACHOCTBb OMBUTACBUPA/ITAPUTAIIPEBUPA/PUTOHABHUPA
U JTACABYBHPA B JIEYEHUU MAIIMEHTOB C BI'C-UH®EKIIMEWN 1B TEHOTHIIA:
REAL WORLD JIAHHBIE

Kusuna /I.I', llapesa E.B., Cxopoxogosa H.O.

I3 «3anopoorccras meduyunckas akademust nocieOunIoMHo20 obpazoeanus M3 Ykpaunwiy, Ykpauna

CornmacHo manHeiM BO3, 71 MWIIHOH HACENCHUS MHpa HH-
¢unuposansl Bupycom remaruta C (BI'C), exxerogno ot mo-
ciencTBUi 3TOrO 3aboneBaHmst ymmpaer 399000 denmoBek.
[Natmentsr ¢ xpormdeckoid BI'C-nH(peknneil mMeroT BHICOKUI
pHcK mporpeccupyiomero ¢ubpo3a mnedeHu, (HopMHUPOBAHUSL
UppO3a, MOPTAIPHOM THHNEPTEeH3WH W TeIaTOLEIUTIONSIPHOM
kapuuHOMBI [6,10,15]. Be3uHTepdepoHOBBIE CXEMBI JCYCHUS
MIAIMEHTOB C HCIIOIB30BAaHUEM ITIPETIapaToB MPSIMOTO MTPOTHBO-

© GMN

BUPYCHOTO JEHCTBHS MIPOU3BEIHN PEBOIIONHIO B Teparmu BI'C-
UHGEKIMH, NPEIOCTABUB BO3MOKHOCTb IOJHOTO H3JICUCHHS
MAIMEHTOB, CHU3HJIN PUCK 3a00JI€BaHKS U CMEPTH, CBSI3aHHBIC C
TEPMUHAJBHOW cTaauelt 3aboneBanust neyenu [3,5,8,14]

B KIMHHYECKHX MCCIEIOBAHMIX Iperaparsl MpsiMOro Ipo-
THBOBHPYCHOTO  JICHCTBHSI  MPOJEMOHCTPHPOBAIM  BBICOKYIO
spdexruBHOCTE (95%) M OE30MACHOCTH B JICUCHHH OOIBHBIX
BI'C-undexnmeit [1,19-20]. INoxasaremn ycTOWYHBOTO BHPYCO-
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noruueckoro oreera (YBO) y nmaumentoB ¢ BI'C-undekuueii 1b
TCHOTUIIOM U LIUPPO30OM IICYCHU HA JIeYeHHE OMOWTACBUpPOM/TIa-
PHTANPEBUPOM/PUTOHABHPOM B KOMOHMHAIMH C 1acalyBHPOM B
kmHnYecknx uccnenoanusix I u IV ¢assr cocrapmmm 95-100%
[17,21]. B uccnenoBanuu TURQUOISE-II y nanuentos ¢ BI'C-
MHQEKIUei 1 Uppo3oM redeHu rnokaszarenn YBO oxasanuch Ha
ypoBHe 91,8% n 95,9% crycts 12 Henens u 24 Henenu nocne je-
YeHUsl, COOTBETCTBEHHO [16]. KiimHndeckue ucciiennoBaHus rnoka-
3aJIM TIPEBOCXO/IHBIH PO(HIb OE30MACHOCTH, TOCKOJIBKY 4acTOTa
CephE3HBIX HEXKENATEIIbHBIX SIBJICHUI cocTaBuia 5,5%, a mabopa-
TOpHBIC HAPYIICHHs - 3-4 CTereHn ObUIH OTHOCHTEIIBHO PEAKUMH
(1,6%) 1, B OCHOBHOM, CBSI3aHBI C IOBBIIICHHEM OOIIEr0 OUIHpY-
OuHa 1 amuHOTpaHchepas [18].

W3BecTHO, YTO KIMHUYECKHE HCCIICIOBAHHS HMMEIOT JKEeCT-
KHE KPUTEPHH BKJIIOUCHHUSI M MCKIIOUCHUS, U, TI0ITOMY, OTOH-
paOT Y4aCTHHKOB, KOTOpbIE HE MOTYT IIPEACTABIATH BCIO MO-
nyssinuio 6oabHbIX BI'C-nndexmmeit. Mcxoms n3 storo, oneHka
3G PEKTUBHOCTH U 0E30MACHOCTH JicUeHHUs TanueHToB ¢ BI'C-
uH(peKIuel B peanbHOil KIMHUYECKOH IPaKTHKE, B TOM YHCIIe
y Pa3HBIX ITHUYECKHUX TPYIII, NMPOXKHMBAIOLIMX B Pa3IMYHBIX
peruoHax MMeeT BechbMa BaKHOE 3HaueHue. Takue mccienosa-
HUS npoBezieHbl B ABctpanuu, Wspanne, Typuun, Pymbiaun u
nIpyrux crpasax [4,7,11,12]. B VkpauHe kpynHbIX HCClIE0Ba-
Hu# B real world (peabHO#l KITMHUYECKOI) IPAKTHKE MO OLIEHKE
s¢dexTrBHOCTH OMOUTACBUpA/TIApUTAIIPEBUPA/PUTOHABUPA B
KOMOMHALUHK C 1acabyBHPOM HE TPOBOJHUIOCH.

Ienbro uccieqoBanus SIBUIACh OLEHKA Y()(PEKTUBHOCTH H
0e30MacHOCTH OMOUTACBUPA/TIApUTAIPEBHPA/PUTOHABUPA 1 Ja-
caOyBHpa B JICYCHUH IALIMEHTOB C XpOHHYECKUM rernarutom C
1b reHOTHIIOM B peasbHOI KIMHUYECKOIl PaKTHKE.

Marepnaia u Meroabl. OJHOLEHTPOBOE, MPOCIEKTHBHOE
HCCIIC/IOBAaHUE MTPOBEACHHO Ha 0a3e KIMHUKH Kadeapsl HHPEK-
IMOHHBIX O0JIe3HEH 3arOPOKCKON MEUIIMHCKONW aKaJIeMHHU T10-
CIICIUIUIOMHOTO 00pa3zoBanus. [IuchbMeHHOE MH(MOPMHPOBAH-
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HOE COIIache MOJIy4eHO OT BCEX YYAaCTHHKOB B COOTBETCTBUH
C MeCTHBIMHM TpeOoBaHMsAMU. B uccienoBanue BimoueHsl 50
narnueHToB ¢ xpoundeckuMm remarurom C 1b renorunom BI'C.
Jlemorpaduueckue 1 1abopaTopHbIe TOKa3aTeu 0 Hayasa Jie-
YEHMsI IPEACTABICHBI B TA0IHIIE.

Cpennuii Bo3pacT OONBHBIX coctaBui 52 roxa, 42% Obun
MmyxuuHbl. [Ipn ouenke crenenu ¢pubposa neuenu y 13 (26%)
MalUeHTOB BBUIBICH Tsokenblid Gpuopos (F3), a y 21 (42%) —
ppo3 nedeHu (F4). YV Bcex manueHToB ¢ LUPPO30M B aHAMHE-
3€ U IpH KIMHUKO-JIA00PaTOPHOM 00CII€I0BaHUN OTCYTCTBOBA-
JIM KaKKe-1100 JJaHHbIe O BO3MOXKHOU JIEKOMITCHCALNH.

KputepusmMu UCKIIOUEHHMs SBISUTICH HAJIUYUE JICKOMITCHCH-
poBanHoro muppo3a nedenu (knacc B win C nmo Child-Pugh),
renaToLeIUTIONSIPHON KapIHOMBI, UCTOPUHM TpPAHCIUIAHTALUH
HedeHy M comyterBytonieit BUY-nuexiun.

Crenenb (pubposa neuenu orenusanu mo cucreme METAVIR
JIByMs] HEMHBa3MBHBIMHM METOJIaMU — HCIOJIb30BAJIaCh TPaH3HU-
enrtHas anacrorpadus (FibroScan) u ceiBopoTodHBIC GHOMAp-
kepbl (FibroTest). I[Ipu cooTBeTCTBHU pe3ysIbTaTOB OLIEHKH IO
JIByM METOJaM CTeleHb (pudpo3a neyeHu CUUTaNIN yCTaHOBIICH-
HOM, TIPY HECOOTBETCTBHHU PE3YJIBTaTOB MPOBOIMIOCH MOBTOP-
HOE OTIpeJIeNICHNE.

Bce GonbHbIe moyyanu (HUKCHPOBAHHYIO KOMOMHAILIUIO OM-
OuTacBupa/mapuranpesupa/putonasupa (25 mr/150 mr/100 mr)
1 pa3 yrpom u nacabyBup (250 Mr) yTpom U Be4epoM B TeUEHHE
12 Henensb.

KoneuHo#t Toukoi nepBn4HOI 3 dekTHBHOCTH ObUIa OLEH-
Ka YCTOMYMBOIO BUPYCOJNIOIMYECKOTO OTBETa CIycTs 12 Hezxenb
nocue 3aBepiuenust jgedenns (YBO12). Yposens puboHyKien-
HoBoi kucnotel (PHK) BI'C B mna3sme usmepsiin ¢ MoMouibio
aHanm3a noiuMepasHoi nennoi peakuuu (ITLP) B peanbnom
BPEMEHU C HIKHUM JIMMUTOM KOJIMYECTBEHHOW OLEHKU 15
ME/mi. Jlo Hauana JeYeHUs, BO BpeMs JICUCHUS U IMOCIE 3a-
BEPILCHUS JICYCHHS IPOBOAMINCH CTaHAAPTHBIE JIAOOPAaTOpPHBIE

Tabnuya. [{emoepaguueckue u nabopamopnvle noxazamenu 00 navana sedenus, n (%)

Iloka3aTeJb Mamuentsl ¢ XI'C (n=50)
Cpennuii Bo3pact, Me (IQR) 52 (40-60)
MyxcKoit mon 21 (42%)
Cpennmii yposens PHK BI'C, Me (IQR), log10 MO/mn 5.8 (5.0-6.1)
Crenens puodposa (METAVIR)
FO-F1 4(8)
F2 12 (24)
F3 13 (26)
F4 21 (42)
Jleuenue IIET-MH® B anamHese 10 (20)
HesddextuBHOCTH 4 (8)
Peuunus 6(12)

O6mwmit 6mpy6un, Me (IRQ), MxkMois/1

AJIT, Me (IRQ), MO/n

57.5 (39.2-72.0)

ACT, Me (IRQ), MO/n

52.4 (41.2-58.3)

O6mmit xonecrepud Me (IRQ), Mmonb/n

4.5 (3.7-5.3)

I'emorno6un, Me (IRQ), /a1

138 (123-156)

TpomGouutsr, Me (IRQ), 10%/1

187 (151-240)

Jleiikouutsl, Me (IRQ), 10%/n

4.4 (4.0-6.0)

CK®, Me (IRQ), Mi/mMuH

84.4 (78.7-91.3)
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uccneioBaHus (0O aHaIN3 KPOBH, YPOBHHU allbOyMuHa, Ou-
nupybuHa, ananuHamuHoTpaHcdepassl - AJIT, acnapraramu-
Hotpancdepassl - ACT, ckopocTH KIyOOUKOBOW (DHIBTPALIUH
- CK®). Bo Bpemst ucclenoBaHUs TaKKe OTCICKHUBAIUCH T10-
604HbIe (P PEKTH IPOTHBOBUPYCHBIX MTPEIAPATOB.

CraTuCTHYECKUN aHAIM3 NTPOBOAMIICS C MCIOJIb30BAHUEM IIPO-
rpammHoro odecrieuenust STATISTICA 6.1. [ToacuntsiBaiiu 10I110
nanyeHToB, uMeBIMx YBO BMecTe ¢ pacyeToM TOYHOTO JABYCTO-
ponuero 95% noseputensHOro nHTEpBaia (95% JI1) no merony
Knonnepa-ITupcona. J{yis onycanus HelpepbIBHBIX IIPU3HAKOB UC-
nosb3oBasid Meguany (Me) u unTepkBapTiibHUA pa3max (IQR).
YacToTsl pacripeiesIeHHs IPU3HAKOB aHATU3HPOBAIIH 110 Ta0IMIIaM
2x2 ¢ IPUMEHEHHEM JIByCTOPOHHETO KpuTepwst x>, JIJist CpaBHEHHsI
JIBYX 3aBUCHMBIX I'PYIIII HCIIONB30BAIN PAHTOBbINA TeCcT BHUikokco-
Ha. Pazinuue cunranuch crarucTuuecky 3Ha4uMbIMu ripu p<0,05.

Pesyabrarsl M ux obdcyxaenue. [locine 4 Henenb Tepanuu
OMOUTACBUPOM/TIAPUTAIIPEBUPOM/PUTOHABUPOM | JlacalyBH-
pom PHK BI'C B nna3sme kpoBu He ompenesnsuiack y 45 u3 50
(90%; 95%J11:78,2-96,7%) 60omnbHBIX. [T0CIIe OKOHYAHUS BCETO
Kypca npotuBoupycHoi tepanuu PHK BI'C B mia3me kpoBu
He omnpenessuiack y 50 (100%) nanuento. Cpenu 50 nmarues-
TOB, BKJIIOUEHHBIX B HccienoBanue y 48 (96%; 95%U: 86,3-
99,5%) 3aperucTpupoBaH yCTOWYMBBIA BUPYCOJIOTHUECKHUIl OT-
BET CIyCTA 12 Hezesb MOciIe 3aBepIlCHUs TEPaIUH.

Tonbko y 2 nanmenToB (1 My»xunHa 1 1 XKeHIIMHA) JIeYEHHE OKa-
3a510Ch Hed((YEKTHBHBIM - 3aPETUCTPUPOBAHBI PAHHUE PELIHIUBBL.
VYposers YBO12 y myxunH (95,2%) u xenumH (96,6%) ObL1 011~
HAKOBBIH U He 3aBucen oT BupycHoit Harpy3ku PHK BI'C no na-
yajia Tepanuy. B To jxe BpeMs y manueHToB ¢ 1uppo3oM YBOI12
okasascs Bbiiie (100%) B cpaBHeHHH ¢ nmaipeHTamMu 6e3 1uppo3a
(93,1%), onnako pazuuiia Obiia HesHaunmo (p=0,22). AHaorny-
HbIC pe3ybTarhl MOJIy4eHbl Ipy cpaBHeHnH YBO12 Ha npemuie-
crBoBasuyo Tepanuio [IEI-MH® u pubasupunoMm.

2 mauueHTa He umenn YBOI12: myxuuna 55 yer, creneHb
¢ubposa neuenn F2, ypoenn BupycHoii Harpy3ku PHK BI'C
6,1 log10 MO/mn, panee He nonyuan siedenus XI C; jxeHIIMHA
49 nert, crenens Gubposa neuenn F3, ypoBeHb BHPYCHOH Ha-
rpy3ku PHK BI'C - 5,6 log10 MO/mu, panee He mony4dana Jie-
yenns XI'C. O6a manueHTa He UMEIU KaKUX-JTHM00 3HAYMMBIX
J1a00paTOPHBIX OTKJIOHEHUH Ha cTapTe U B TEUEHHUE BCETo Kypca
IIPOTUBOBUPYCHOW TEpalMy, y HUX OTCYTCTBOBAJIM IOOOYHBIE
PeaKIMy ¥ NEepUO/IBI IPOITyCKa 103 PenapaToB.

VY GonbiuuHCTBa OOJBHBIX B TeYeHUE 4 HENellb ChIBOPOTOU-
Heie ypoBHH AJIT u ACT Ha ¢oHe neueHus: ObICTPO HOPMaIIHU-
30BaIuCh. CyIIECTBEHHBIX M3MEHEHHI B IOKA3aTelsiX 0OIIero
Oounupy6uHa, rematonornueckux nokaszareneit 1 CK® na mpo-
TSOKCHUH JieueHHs: He Habmropanoch. Cepbe3HbIX MOOOYHBIX
SIBJICHUI HE 3apervCTPUPOBAHO, OOJBLIMHCTBO M3 HUX ObLIM
nerkumiu (1-2 xiacca) U KIMHUYECKH ynpasisieMbiMu. Haubo-
Jiee pacIpOCTPAaHEHHBIMU MOOOYHBIMH PEAKIUSIMHU SIBISLIUCH
cinaboctsb - 14 (28%) cinyuaes, quapest - 10 (20,0%) nanueHToB
1 rojioBHas 0016 - 12 (24%). JlekoMrieHcau Luppo3a neyeHu
Ha (OHE JICUCHUs] HU B OJJHOM CJIyyae He OTMEeYaIoCh.

B npoBeieHHOM POCTIEKTUBHOM HccieioBanny u3 real world
NpakTUKKU 12-HeNeNbHBI Kype OMOHWTACBHpa/maputanpeBupa/
pUTOHAaBHpA B KOMOMHAIMH C AacabyBHPOM IIPUBEJ K BBICOKO-
My ypoBHI0 YBO12 (96%) y naunentoB ¢ BI'C-undekuueit 1b
T€HOTHIIOM, B TOM YHCJIE€ y NAllUEHTOB C LIUPPO30M IIEUCHHU.

[lonyueHHsle B pe3ysbrare HCCIENOBAHMS JaHHBIE COOTBET-
CTBYET TAKOBBIM M3 PEAIbHON KIMHMYECKOW NPAKTUKH, KOTOpPbIE
MOKa3bIBAIOT 3(PEKTUBHOCTD CXEMbI OMOUTACBUP/TIAPUTATIPEBHP/
puTOHABHD U JacalyBUp y MALMEHTOB ¢ XPOHUYECKUM IeNaTHTOM
C 1b renorunom Ha ypoBHe 90-100% [11,12]. TTatmenTsl, He 1o-
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cruriuie YBOI12 B nmpensaymux HCCIeIOBaHUAX, YaCTO UMEIH
LIUPPO3 NIEYCHN WX TeraToKapLMHOMY IIpH cTapre jeueHus [4,7].
B npoBeneHHOM uccnenoBaHUM y 2 TALMEHTOB, HE HMMEBILMX
YBO12, no qaHHbIM HEMHBA3UBHBIX TECTOB OLICHKH, IUPPO3 Teye-
HU OTCYTCTBOBAJI, B TO YK€ BPEMsI BCE HALIIN MALMEHTBHI C LIUPPO30OM
IIEYCHHU JOCTUIIN YCTOHYMBOIO BUPYCOJIOIHYECKOro OTBeTa. AHa-
JIOTMYHbIE Pe3yJbTarhl MOTydeHsl u B ucciaenoBannn Gheorghe
et al. [9], B xoTOpOM HajJMuMe LUPpO3a MEUYCHH Yy TALUEHTOB He
CHIDKAJIO BeposiTHOCTH JlocTivkenuss YBO12. Jlanusie YBO12 y
nauueHToB ¢ BI'C-ungekiyeil B HalieM HCCIICIOBAHUH COIIIACY-
I0TCSI ¢ Pe3ybTaTaMy KPYITHOIO MCTIAHCKOTO HCCIIeIoBaHus [4], B
KotopoM 96,8% narmentos nocturiv YBO12 He3aBUCUMO OT Ha-
JIMYUSL WIK OTCYTCTBUS LUPPO3a MEUCHHU.

YacTtoTa N0OOYHBIX peakUii, pErUCTPUPYEMBIX B UCCIICI0BA-
HHSIX M3 KIMHUYECKOM MPAKTHUKH, U JIOJISl MALMEHTOB, MpeKpa-
IAIOIIUX JICYEHHE, MEHBIIIE YeM B KIIMHUYECKHUX HCCIICI0BAHU-
six III ¢a3pl, 4To, 10 BCEH BEpPOSTHOCTH, CBSA3AaHO C HE OYCHb
CTPOTUM OTCIEKMBAHUEM ITOOOYHBIX PEAKLM, a TaKkKe -
TEJIBHOCTBI0 MOHHUTOPHMHIA, KOTOPBIM 4YacTO 3aKaHYMBAETCS C
OKOHYAaHUEM JICYCHUS, B OTIIMYMU OT CTAHIAPTOB KIMHUYECKUX
uccienosanuii 11 ¢aser. CormacHo NaHHBIX HCCIACIOBAHHS U3
KJIMHUYECKOH NMPaKTUKH, MPOBeIeHHOro B JlaTuHCKOM AMmepu-
K€, 4acToTa MOOOYHBIX dP(EKTOB, CBI3aHHBIX C PEKUMOM Jie-
YeHHsT OMOWTACBHp/TAPUTATIPEBUP/PUTOHABHP U JacabyBHPOM
y nanuentoB ¢ BI'C-undexuumeii 1b renoruna cocrasuna 62%,
Han0oJiee 4acTo BCTPEYAIMCh TaKHWe MOOOYHBIC PEaKlUH, KakK
obmas ycranocts 1 3y [13]. B Hamem uccienoBanuu rnokasa-
Telib 6e30MmacHOCTH ObUT BBILIE, YeM B JPYTUX MCCICIOBAHHSIX
U3 peabHOI KIMHUYECKON MPAaKTHKH, YTO MOXET OBITh CBSI3a-
HO C HEOOJIBIIMM KOJIMYECTBOM IALMEHTOB C LIUPPO30OM Ieye-
HH, OTCYTCTBUEM IOIOJIHUTEIBHOIO Ha3HAYCHUs pUOaBUpUHA
¥ HU3KUM IPOLIEHTOM COIyTCTBYyoeil naronoruu. [lodounsie
peakuuu peructpupoBaiuch B 32% ciaydasx B CpaBHEHHH C
91,7% B ucnanckoit koropte [4] wiu 72,2% - B noabCckoit [7].

B 3akmroueHue cienyer OTMETUTb, YTO PE3yJbTaThl IPOBE-
JICHHOTO MCCIIEIOBAHUS U3 PEaJIbHOM KIIMHUYECKOH MPAKTHKHU B
VkpanHe CBUACTEIBCTBYIOT O BBICOKOH 3()pekTHBHOCTH U Oe3-
OMacHOCTH (PUKCHPOBAHHOW KOMOMHAIMKM OMOHWTacBUpa/mapu-
TarpeBupa/puTOHaBUpa U jacaldyBupa B JICUCHUH MALEHTOB C
BI'C-undeknueit 1b reHoTnna He3aBUCUMO OT cTeneHu Gudpo-
3a [IEYCHU U IPEALIECTBYIOIIETO OIbITA JICUCHHUS.
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SUMMARY

EFFICACY AND SAFETY OF OMBITASVIR/PARITA-
PREVIR/RITONAVIR AND DASABUVIR IN PATIENTS
WITH HCV 1B GENOTYPE INFECTION: REAL WORLD
DATA

Zhyvytsia D., Tsarova O., Skorokhodova N.

Zaporizhia Medical Academy for Postgraduate Education, Min-
istry of health of Ukraine, Ukraine

The aim of this study was to investigate the efficacy and
safety of the ombitasvir/ paritaprevir/ ritonavir and dasabuvir
in patients with HCV, genotype-1b, in real clinical practice
in Ukraine. The study included a total of 50 HCV infection
genotype 1b patients receiving ombitasvir/ paritaprevir/ rito-
navir and dasabuvir for 12 weeks. The patients were evalu-
ated in respect of demographic, clinical and virological data,
sustained virologic response (SVR) and adverse events. The
mean age of patients was 52 years (40-60), 42% men, 20%
treatment experienced, 42% with compensated cirrhosis.
The SVR12 rate of all HCV genotype 1b patients was 96%
(95%CI:86,3-99,5%). The most common adverse events were
fatigue in 14 (28%) patients, diarrhea in 10 (20%) and head-
ache in 12 (24%). In our study, the real world clinical practice
data shows that ombitasvir/ paritaprevir/ ritonavir and das-
abuvir for 12 weeks in HCV genotype 1b patients was well
tolerated and resulted in 96% SVR12 regardless of previous
treatment status and liver fibrosis stage.

Keywords: HCV, ombitasvir/ paritaprevir/ ritonavir, dasabu-
vir, safety, sustained virologic response.

PE3IOME

IOOEKTUBHOCTbh U BE3OIIACHOCTb OMBHUTAC-
BUPA/TTAPUTAIIPEBUPA/PUTOHABUPA U JACABYBU-
PA B JIEYEHUM MMAIIMEHTOB C BI'C-UH®EKIAENA 1B
I'EHOTHUIIA: REAL WORLD JIAHHBIE

Kusuua /I.I'., Hapesa E.B., Ckopoxogosa H.O.

I'3 «3anopoorcckas meduyunckas akademusi OCIeOUNnIOMHO20
obpaszosanust M3 Yrpaunvly, Yepauna

Llenbio uccnenoBanus sIBUIACh OEHKAa 3()QEKTUBHOCTH H
Oe3omacHOCTH  OMOHMTACBHpA/MapUTANPEBUPA/PUTOHABHPA U
nacaObyBupa B JicdeHHH maieHToB ¢ BI'C-uH(pekiueld reHo-
tumna 1b B peanbHON KIMHUYCCKOU MpakTHKe. B mccinenoBanme
BkiroueHb! S0 marreHToB ¢ BI'C-unbekuei, cpeanuii Bo3pact
52 rona (40-60), my>xuun 21, sxenmus — 29, 10 (20%) u3 HUX
UMEJIHM OIBIT Mpeablaylero jedenus, y 21 (42%) ormeuancs
KOMIIEHCUPOBAHHBIM Luppo3. bonabHble nomxyyanu omOuTac-
BUP/TIapUTANIPEBUP/PUTOHABUDP M jJacabyBup B TedeHue 12
Henenb. [TaleHThl OLIGHUBAINCH C YYETOM KIMHUYECKUX W
BUPYCOJIOTHYECKUX JaHHBIX, YCTOWYMBOTO BHPYCOJIOTHYE-
ckoro orBeta (YBO).

Croycers 12 Henenb mociie JICUEHHS Y BCEX IMALEHTOB BbI-
ssieH YBO 96% (95% [U: 86,3-99,5%). Haubonee yactbimu
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n0004YHBIMH (P PEKTaMu SIBISIIUCH yTOMIsIeMOCTh - 14 (28%)
ciy4aeB, auapest - 10 (20%) u rosoBHast 60716 - 12 (24%).

B 3awioyeHue cieayer OTMETHTh, YTO pe3yJbTaThl MpOBe-
JICHHOTO MCCIISIOBAHUS U3 PEAIbHOM KIIMHUYECKOM MPAKTUKH B
VKpauHe CBHACTENLCTBYIOT O BbICOKOW ddpexruBnoct (96%
YBO12) u 6e30macHOCTH (HUKCHPOBAHHOW KOMOMHAIIMHA OMOM-
TacBUpa/TapUTAIPEBUPA/PUTOHABUPA U 1acaOyBUpa B JICUCHUN
nanueHToB ¢ BI'C-undexiumeit 1b reHoTrna He3aBUCHMO OT CTe-
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COMPARATIVE ANALYSIS OF EFFICIENCY OF URSODEOXYCHOLIC ACID AND COMBINATION
OF VITAMIN E AND VITAMIN C IN TREATMENT OF NON-DIABETIC NONALCOHOLIC STEATOHEPATITIS

2Barbakadze G., ?Khachidze T., 'Sulaberidze G., 2Burnadze K., 'Jebashvili M.

!Thilisi State Medical University, >’Enmedic Clinic, Thilisi, Georgia

Non-alcoholic fatty liver disease (NAFLD) is a general term
for a range of liver disorders manifest because of the high lev-
els of triglycerides, inflammation, and structural changes like
hepatic steatosis. It is also an indicator of metabolic syndrome
that forecasts future cardiovascular events [21]. The histological
spectrum of nonalcoholic fatty liver diseases (NAFLD) ranges
from hepatic steatosis to steatohepatitis and fibrosis [26]. The
prevalence of NAFLD appears to be increasing because of less
physical activities, increasing incidence of obesity and changing
of dietary habits. In most patients with NASH oxidative stress
is considered to be the cause of lipid accumulation in the hepa-
tocytes, hepatic inflammation and fibrosis [9]. Until now opti-
mal treatment of NASH is still under debate. There is no strong
confirmation supporting any effective therapeutic agents for re-
ducing inflammation and fibrosis or preventing the progression
of NAFLD. However, lifestyle modification, weight reduction
and medication that overcome oxidative stress and inflamma-
tion may be applicable to slow the disease process [1,9,10,20]
The management ofpatients with NAFLD consists of treating
liver disease as well as the associatedmetabolic risk factors,
such as type2 diabetes mellitus, obesity, dyslipidemia, insulin
resistance and hypertension. A variety of drugs and alternative
medicine have been tried for treatment of NASH including met-
formin, UDCA, pioglitazone, vitamin E, omega-3 fatty acids,
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antioxidants, antihypertensive drugs and antiobesity drugs with-
out clear evidence of efficacy [4,10,14] The most questionable of
these drugs is UDCA with some studies favoring its use and some
studies not. UDCA, a secondary bile acid is a metabolic byprod-
uct of intestinal bacteria, andis approved fornon-surgical treatment
of primary biliary cholangitis. Studies have investigated UDCA
(recommended and high doses) to improve aminotransferases, ste-
atosis in patients with NAFLD and liver histology in patients with
NASH [12,17,25]. Results of a large randomized trial showed that
UDCA offers no benefit over placebo in patients with NASH [13].
The American Association for the study of liver diseases (AASLD)
recommendsin non-diabetic adults with biopsy proven NASHthe
use of vitamin E administered at a daily dose of 800 IU/day, and is
considered as first line pharmacotherapy for this patient population
[5]. Therefore, the study was carried out to compare the efficacy of
ursodeoxycholic acid and vitamin E plus vitamin C in non-diabetic
NASH patients. Vitamin E and C therapy has been investigated in
NAFLD patients in some studies, which revealed improvements in
ALT levels and fibrosis [18,23].

Material and methods. The study enrolled 107 NASH pa-
tients (range 25-62 years), diagnosed at Enmedic Clinic, Tbilisi,
Georgia. The research covered a period of a year: from May
2017 till May 2018. Figurel shows the trial profile. Table1 sum-
marizes the participants characteristics.
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Inclusion criteria were as follows: 25-62 year old male and
female, non-diabetic NASH patients diagnosed on fibroscan of
liver with elevated ALT and AST levels. Absence of significant
alcohol consumption (weekly ethanol consumption of <40g)
and ability to provide informed consent.

Exclusion criteria were as follows: patients having history of
alcohol consumption (more than 20g/a day), diabetes, presence
of any other form of liver disease, positive screening of viral
hepatitis B and C, other hepatic diseases including autoimmune
hepatitis, Wilsons’s disease, hemochromatosis and alpha-1 an-
titrypsin deficiency. Pregnancy, lactation, decompensated cir-
rhosis, use of drugs such as ursodeoxycholic acid, pioglitazon,
rosiglitazon, metformin, pentoxiffiline or gemfiblozil. Use of
cholesterol lowering drugs (statins or fibrates), severe or morbid
obesity (body mass index+35 kg/m?), refusal to participate in the
study,concomitant disease with reduced life expectancy, severe
psychiatric condition and drug dependence.

All patients were divided in 3 groups randomly and admin-
istered UDCA 15 mg/per kg/day to 35 patients (group A) vi-
tamin E 800mg/day plus vitamin C 500 mg/day to 52 patients
(group B)and control group 20 patients. Lifestyle modifica-
tion was advised to all groups, this included self-monitoring
for weight, dietary and physical activity and target 5% weight
loss from baseline weight. Dietary modification included low
calorie diet prescribed by a dietician, and the exercise included
a brisk 30-minute walk 3-4 days a week or 15 days a month.
For, those who had difficulty walking aerobic exercisewas ad-
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vised under the guidance of a trainer for the same duration. All
patients were followed up at monthly intervals.At the end of 3,
6 and 12 months each patient was evaluated for clinical history
and examination, completed blood count, serum transaminases,
serum creatinine, fasting blood sugar levels, serum triglycerides,
total cholesterol, HDL-cholesterol, LDL-cholesterol and ultra-
sound. Fibroscan was carried and the beginning and at the end
of treatment at 12 months. Pre and post-treatment biopsy was
obtained from 10/107 patients. From the five patients who had
second biopsy liver histology, NAFLD activity score (NAS) had
improved significantly.

Complete physical examination and anthropometric param-
eters were obtained includingheight, weight, complete blood
count, serum transaminases, prothrombin time, serum creati-
nine, fasting and 2-hour postprandial blood sugar level, com-
plete lipid profile, antinuclear antibody, HBsAg, Anti-HCV,
HIV, serum ceruloplasmin, serum ferritin, ultrasound, fibroscan
and upper gastrointestinal endoscopy. Aspartate aminotransfer-
ase to platelet ratio, AST/ALT ratio (AAR), and NAFLD Fibro-
sis score (NFS) were calculated. Improvement of histological
features of NASH (steatosis and fibrosis score) was assessed
usingFibroscan in all groups before starting the treatment (base-
line) and after 12 months of treatment. The standard fibroscan
scoring system to evaluate the changes in histologic features like
liver stiffness (fibrosis) and steatosis is defined and shown in
Table 2. Fibroscan was done in Enmedic Clinic, Tbilisi under
the supervision of hepatologist.

Fig. 1. The trial profile of participants who completed follow up

Table 1. The baseline characteristics of patients

Variable Group A Group B Control group
Weight (kg) 79.5+2.24 80.28+2.21 79.6+2.25
BMI (kg/m2) 29.35+4.21 29.16+2.66 29.24+2.25
ALT (U/L) 91.9+47.8 101+25.5 105+15.5
AST (U/L) 73%15.5 75%14.2 74+12.2
GGT (U/L) 78.6£75.9 68.1+45.9 75.5£72.9
Triglyceride (mg/dl) 202.3£25.5 219.3+25.7 198.56+25.10
Total Cholesterol (g/dL) 190.7+15 189.71+16.1 190.7£15.3
HDL-cholesterol (g/dL) 41.2242.47 40.51+2.5 41.31+2.3
LDL-cholesterol (g/dl) 111.77+19.85 109.72+19.1 110.31'+18.9
Steatosis score (dB/m) 275+15.2 281+12.6 280+15.2
Fibrosis score (kP/a) 7.1£0.5 6.810.56 6.910.5
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Allanalysis were done using intention-to-treat analysis. There-
sults are expressed as means + standard deviation. Comparisons
between groups were determined withthe use of student’s t-test.
Within each group, pre-post differences between weight, lipid
profile, ALT, AST, and between each of the histological criteria
were compared using Wilcoxon’s rank sum test. For all compari-
sons, P<0.05 was regarded to be statistically significant.

Results and their discussion. 107 patients (61 males and 46
females) were involved in the study according to exclusion and
inclusion criteria.The baseline clinical characteristics of these
patients are shown in Table2.
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Table 2. Fibrosis and Steatosis grading reference

E Value (kpa) Fibrosis stage Status
0-5.9 FO No Fibrosis
5.9-7.1 F1 Portal fibrosis with few septa
7.1-8.1 F2 Portal fibrosis with few septa
8.8-10.2 F3 Numerous septa without cirrhosis
11.7-75.0 F4 Cirrhosis
CAP Value dB/m = Steatosis Stage Status
<215 S0 <10% of hepatocytes
216-252 S1 11-33% of hepatocytes
252-296 S2 34-66% of hepatocytes
>296 S4 67% of hepatocytes

There was no patient with a BMI greater than 35 in our study
and no patient had clinical proof of diabetes, cirrhosis or other
forms of liver disease. At a baseline, there was no significant
difference between tree groups with respect to BMI, lipid pro-
file, steatosis, fibrosis, ALT and AST levels. At the end of study,
the weight reduction in both groups was almost similar. The
mean weight reduction was from 80.28+2.21 kg to 74.2+4.15
kg in group B vs. from 79.5+2.24 kg to 74.6+4.45 kg in group
A. Whereas, weight reduction remained almost unchanged
in control group (from 79.6+2.25kg to 78.8+2.45kg).After 12
months of treatment, significant improvements were seen in
both endpoints from baseline data in group B compared to group
A (Table3). Treatment with vitamin, as compared with UDCA,
was associated with a significant reduction of both mean steato-
sis score (from S2-S3 (CAP: 281+12.6 dB/m) to S0-S1 (CAP:
209+15.3 dB/m) in group B, from S2-S3 (CAP: 275+15.2 dB/m)
to S1-S2 (CAP: 213.18+18. dB/m) in group A and fibrosis score
from F1-F2(E: 6.8+0.5 kPa) to FO-F1 (E: 4.1+0.8 kPa) in group
B, from F1-F2 (E: 7.1£0.5 kPa) to F1-F2 (E: 6.3+0.6kPa) in
group A. In addition, the mean alanine transaminase (ALT) lev-
els significantly decreased from 101+25.5 U/L to 45+24.6 U/L
in group B compared to from 91+15.5 U/L to 48+11.7 U/L in
group A.The mean Aspartate aminotransferase (AST) levels also
decreased from 75.5+14.2 U/L to 46.5£8.45 U/L in group B.
from 73.46+15.5 U/L to 55.35+11 U/L in group A.There was
significant reduction of triglyceride level in both A and B group
however, the reduction was statistically significant in both treat-
ment groups mean triglyceride level reduces from 219.3+25.7 to
171.83£19.2 mg/dl in group B from 202.33+25.5 to 168.6+18.6

mg/dL in group A. LDL-Cholesterol levels decreased from
109.72419.1 to 101.79+15.3 in group A from 111.77+£19.85 to
108.56+15.2.Atherogenic index was remaining stable in both
treatment groups. This suggests that combined treatment may
also have cardio-protective benefits.Like vitamin E+C group,
there was a significant correlation between the normalization
of triglyceride levels and the improvement of steatosis in the
patients assigned to the UDCA group.While there were no sig-
nificant changes in control group. The comparison of groups
between baseline and after 12 months are shown in Table 3.
Decreases in GGT levels were significant in the UDCA treated
group, but not significant in the vitamin treated group. There were
minor side effects reported in three patients in the UDCA treatment
group included epigastric pain, nausea, diarrhea and headache. No
side effects were reported in the vitamin-treated group.

UDCA has been shown to have hepatoprotective effects in
various liver diseases. Most of its hepatoprotective effects were
demonstrated under experimental conditions. Furthermore ear-
ly clinical studies suggested a potentially beneficial effect in
NASH. Between 2007 and 2014, four prospective randomized,
double-blind, placebo-controlled studies of the treatment of
NASH with UDCA were conducted and until 2018, twelve ran-
domized, controlled studies investigating the effects of UDCA
in patients with NASH have been carried out [6]. Five of the
studies using UDCA monotherapy significantly improved liver
function. The study, by Lindor KD. [13] compared the impact of
13-15 mg/kg/day of UDCA to a placebo. The studies by Urlich
F.H., Leuschner U. /12] and by Ratziu V. [17]evaluated high
doses of UDCA at 25-35 mg/kg/day and used liver biopsies
and serum liver enzyme levels to evaluate the impact of UDCA.
Except of the Ratziu study, none of these studies showed any
significant differences in the treatment of NASH with UDCA
compared with a placebo.Luchester found that high doses of
UDCA (23 to 28mg), does not improve histology and overall
liver function in NASH patients when compared to placebo, and
thus confirms the results of an earlier study using a lower dose
of UDC [12]. In vivo and in vitro studies have demonstrated that
vitamin E attenuated NASH via multiple mechanisms, including
up-regulation of superoxide dismutase activity and inhibition of
genes related to inflammation, fibrosis and hepatocellular necro-
sis [15,20]. A recent large multicenter study demonstrated that
vitamin E supplementation had a significant and positive effect
in the improvement of steatosis, lobular inflammation and fibro-

Table 3. The comparison between baseline and after 12 months data of both groups

Group A Group B Control group
Variables Basal After 12 months Basal  After 12 months  Basal  After 12 months =P value
Weight (kg) 79.5£2.24 74.64.45 80.28+2.21  74.2¢4.15 79.6£2.25 78.812.45 0.427
BMI (kg/m2) 29.35#4.21 28.512.3 29.16£2.66  28.412.2 29.2442.25 29.1612.25 0.7587
ALT (U/L) 91.9+47.8 48.56135 101£25.5  45.55+24.6  105£15.5 101.5£15 <0.05
AST (U/L) 731155 55111 75114.2 4618.45 74112.2 751124 <0.05
GGT (U/L) 78.6£75.9 58.8131.9 68.1£45.9 56.1#45.9 75.5¢72.9 74.7¢71.5 = 0.4657
Triglyceride (mg/dl) 202.3t25.5 168.6118.6 219.3£25.7 171.3+19.2 198.56+25.1C 201.3£25.11 <0.01
Total Cholesterol (g/dL) 190.7+15 179.66+15.8  189.71+16.1 174.2¢159  190.74#15.3 191.8415.8 0.4987
HDL-cholesterol (g/dL)  41.22+2.47 48.65+2.84  40.51+2.5 49.27+2.8  4131+23 40974256  0.2923
LDL-cholesterol (g/dl)  111.77+19.85  108.56+15.2  109.72+19.1 101.79+15.6 110.31'+18.9 112.62¢+19.1  0.4852
Steatosis score (dB/m) 275£15.2 213.18+183  281+126  209%15.3 280+15.2 2415.8 <0.001
Fibrosis score (kP/a) 7.1£0.5 6.310.6 6.840.56 4,1+0.8 6.910.5 7.1£0.11 <0.001
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sis in patients with NASH [7,20]. In the large PIVENS study sig-
nificant number of patients had improvement in Steatohepatitis fol-
lowing 96 weeks of vitamin E 800 IU daily compared with placebo.
(42% vs.19% p<0.001) [22]. In addition, vitamin E at daily doses
of 800 IU/day is recommended as a first line pharmacotherapy for
non-diabetic adults with biopsy- proven NASH by the American
Association for the Study of Liver Diseases (AASLD) [5,15].

Our study shows that, treatment with vitamin E and C com-
bination was superior to the treatment with UDCA in reducing
steatosis and fibrosis score and in improvement of biochemical
parameters in non-diabetic NASH patients.Moreover, treatment
with vitamins costs less than UCDA and thereare also mild side
effects. Our findings suggest that combination therapy using vi-
tamin E plus C may be useful in patients with NASH to reduce
liver tissue damage from oxidative stress and slow the process
leading to cirrhosis. In future large scale comparative clinical
trial is needed with pre- and post-treatment biopsies.

REFERENCES

1. Ahmed M. Nonalcoholic fatty liver disease in 2015. Word
journal of hepatology. 2015; 7(11): 1450-1459.

2. Belge E. The importance of antioxidants which play the role
in cellular response against oxidative/nitrosative stress: current
state. Nutrition Journal 2016; 15: 71.

3. Caldwel SH. Recent advances in the Treatment of NASH.
Gastroenterology and Hepatology the Independent Peer re-
viewed Journal 2007; 2(1): 29-31.

4. Chalasani N., Younossi Z., Lavine JE., Charlton M., Cusi K.,
Rinella M., Harrison SA., Brunt EM., Sanyal AJ. The diagnosis
and management of nonalcoholic fatty liver disease: Practice
guidance from the American Association for the study of liver
diseases. HEPATOLOGY 2018; 67(1): 328-357.

5. Chalasani N., Younossi Z., Lavine JE., Diehl AM., Brunt
EM., Cusi K., Charlton M., Sanayal AJ. The diagnosis and man-
agement of non-alcoholic fatty liver disease: Practice guideline
by the American Association for the Study of Liver Diseases,
American College of Gastroenterology, and the American Gas-
troenterological Association. Hepatology 2012;3: 812-826.

6. Chopra S., Lai m., Editor, Lindor K.D, Robson K. Manage-
ment of nonalcoholic fatty liver disease in adults. August, 14,
2018 https://www.uptodate.com/contents

7. El Hadi H., Vettor R., Rossato M. Vitamin E as a Treatment
for Nonalcoholic Fatty Liver Disease: Reality or Myth Antioxi-
dants (Basel).Antioxidants Volume7, issue 1. University of Pa-
dova, Italy. 2018; 7(1): 12.

8. Ersoz G., Glinfiar F., Karasu Z., Akay S., Batur Y., Akarca
Us. Management of fatty liver disease with vitamin E and C
compared to ursodeoxycholic acid treatment. Turkish Journal of
Gastroenterology 2008; 16(3): 124-128.

9. Hajiani E., Hashemi HJ. Comparison of therapeutic effects of
silymarin and vitamin E in nonalcoholic fatty liver disease: Re-
sults of an open-labele, prospective, randomized study. Jundis-
hapur Journal of Natural Pharmaceutical Products 2009;8-14.
10. Hassan K., Bhalla V., Regal M.E., A-kadar H.H. Nonalcoholic
fatty liver disease: A comprehensive rewiew of growing epidemic.
Word Journal of Gastroenterology 2014; 20(34): 12082-12101.

11. Lam, B., Younossi, M.Z. Treatment options for nonalcoholic
fatty liver disease // Therap Adv Gastroenterol. 2010; 3(2):121-137.
12. Leushner U., Lindenthal B., Herrman G., Arnold JC., Rossle
M., Cordes HJ. High-dose ursodeoxycholic acid therapy for
nonalcoholic steatohepatitis: A double-blind, randomized, pla-
cebo-controlled trial. Hepatology 2010; 472-479.

84

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

13. Lindor KD., Kowldey KV., Heathcote EJ., Harrison M., Jor-
gensen R., Angulo P, et al. Ursodeoxycholic acid for treatment
of nonalcoholic steatohepatitis: Results of a randomized trial.
Hepatology 2004; 39(3): 770-778.

14. Oseini A.M., Sanyal A.J. Therapies in non-alcoholic steato-
hepatitis (NASH) // Liver Int. 2017; 37(Suppl. 1): 97-103.

15. Parikh P, Ingle M., Patel J., Bhate P., Pandey V. An open-label
randomized control study to compare the efficacy of Vitamin E
versus ursodeoxycholic acid in nondiabetic and noncirrhotic Indian
NAFLD patients. Saudi Journal of Gastroenterol 2016; 192—-197.
16. Park SH. Pharmacological options for the nonalcoholic fatty
liver disease (NAFLD). Department of Internal Medicine, Hal-
lym University Medical Center, Seoul Korea 2017; 14: 138-146.
17. Ratziu V., de Ledinghen V., Wartelle-Bladou C., Renou C. A
randomized controlled trial of high-dose ursogeoxycholic acid
for nonalcoholic steatohepatitis. J Hepatol. 2011; 1011-1019.
18. Perumpail BJ., Andrew A., John N., Sallam S., Shah ND,
Kwong W., Cholankerin G., Kim D., Ahmed A. The role of vitamin
E in the treatment of NAFLD. Stanford University 24 sep. 2018.
19. Phung N., Pera N., Farrell G., Leclercq 1., Hou JY., George
J. Pro-oxidant-mediated hepatic fibrosis and effects of antioxi-
dant intervention in murine dietary steatohepatitis. International
Journal of molecular Medicine 2009; 24(2):171-80.

20. Renfan X., Tao A., Zhang S., Deng Y., Chen G. Association
between vitamin E and non-alcoholic steatohepatitis: a meta-
analysis. International Journal of Clinical and experimental
medicine 2015; 3924-3934.

21. Salt W. Nonalcoholic fatty liver disease (NAFLD): a com-
prehensive review// Journal of insurance medicine (New York,
N.Y.) 2004; 36(1):27-41.

22. Sanyal AJ., Chalasan N., Kowdlay KV., McCullough M.,
Diehl AM., Bass NM., Neuschwander-Teri BA., Lavine JE.,
Tonascia, A. Unalp, M. V. Natta, Clark J. Pioglitazone, Vitamin
E or Placebo for nonalcoholic steatohepatitis. (PIVENS)The
new England journal of Medicien. Med 2010; 362:1675-1685.
23. Velez J.F., Crespo G.A., Restero J. C. Vitamin E treatment
for patients with nonalcoholic steatohepatitis. Rev Col Gastro-
enterol. 2014; 29 (4): 391-396.

24. Wiley-Blackwell. A study conducted by researchers at Johann
Wolfgang Goethe University in Frankfurt, Germany. High doses of
ursodeoxycholic acid ineffective for NASH patients, study suggests.
25. Xiang Z., Cheng Y., Ma K., Ye Y., Zheng L., Yang Y., Li Y.,
JinX. The role of Ursodeoxycolic acid in Non- alcoholic steatohep-
atitis: a systematic review. BMC Gastroenterology 2013; 13:140.
26. Zhang, Z. et al. Berberine prevents progression from hepatic
steatosis to steatohepatitis and fibrosis by reducing endoplasmic
reticulum stress. Sci. Rep. 2016; 6: 20848.

SUMMARY

COMPARATIVE ANALYSIS OF EFFICIENCY OF UR-
SODEOXYCHOLIC ACID AND COMBINATION OF VI-
TAMIN E AND VITAMIN C IN TREATMENT OF NON-
DIABETIC NONALCOHOLIC STEATOHEPATITIS

2Barbakadze G., "?’Khachidze T., 'Sulaberidze G.,
Burnadze K., 'Jebashvili M.

IThilisi State Medical University, *Enmedic Clinic, Tbilisi,
Georgia

Nonalcoholic steatohepatitis (NASH) is a frequent liver dis-
ease that can progress to cirrhosis and for which effective ther-
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apy is still lacking. Despitean important role of oxidative stress
in the pathogenesis of NASH, antioxidant approaches have not
been investigatedsufficiently. The aim of the study was to com-
pare the efficacy of ursodeoxycholic acid (UDCA) versus vita-
min E plus vitamin C in non-diabetic patients with nonalcoholic
steatohepatitis.

Patients with elevated aminotransferase levels and drinking,
less than 40 g alcohol/week with NASH diagnose were random-
ly assigned to receive either UDCA 15 mg/per kg/day (group A)
or vitamin E 800mg/day plus vitamin C 500 mg/day (group B)
for 12 months and control group,which did not receive any med-
ical treatment. Lifestyle modification was advised to all groups.
The primary study endpoint was improvement in alanine trans-
aminase (ALT) levels, secondary endpoints were improvement
in steatosis score and improvement in fibrosis score.

Baseline characteristics were not significantly different be-
tween groups. After 12 months treatment with vitamin E plus
C, as compared with UDCA, was associated with a significant
reduction ofmean alanineaminotransferase (ALT) levels. Simi-
larly, there was significant reduction of both mean steatosis
score and fibrosis score.

Vitamin E plus C combination is aneffective, safe and inex-
pensive treatmentoption in patients with NASHand may be use-
ful to reduce damage from oxidative stress and slow the process
leading to cirrhosis.

Keywords: nonalcoholic fatty liver disease, nonalcoholic ste-
atohepatitis, fatty liver, fibrosis, ursodeoxycholic acid, vitamin
E, vitamin C.

PE3IOME

CPABHUTEJIbHASI 23POEKTUBHOCTb JIEYEHUSI
BOJIbBHBIX HEAJIKOT'OJIBHBIM CTEATOTEIIATU-
TOM BE3 JUABETA YPCOJAEOKCHUXOJEBOW KHC-
JIOTOM U KOMBUHAIIMEIT BATAMWHOB E U C

2Bap6akanze I.I., ?Xaunaze T.I., 'Cynadepunze I.T.,
*bypuanze K.I',, T:xebamBuan M.U.

"Tounuccrkuil 2ocyoapcemeennviti. MeOUYUHCKULL YHUBCPCUMEN,
’Knunuxa “Enmeoux”, Tounucu, Ipysus

Heankoronsusiii crearorenarut (HACI') ssnsercs Bocma-
JIUTENILHOW MHQUIBTpAaLHell NapeHXUMBI IEUSHU C HATHYHEM
04aroBbIX HEKPO30B, YaCTO MEPEXOAUT B LUppo3 medeHd. Ha
cero;msmmnﬁ JCHb HE CYHIECTBYET DTUONATOIC€HHOI'O JICUCHUS.
HecmoTps Ha TO,4TO B IaToreHese 3Toi 00JIe3HU U3BECTHA POJIb
OKCHJIaTUBHOTO CTPECcCa, HEJOCTATOYHO M3y4YCHO 3HAYCHUE aH-
THOKCHAAHTOB. Llenbio MccieioBanusl IBUIIOCH CPAaBHUTEIBHOE
n3yueHne dGpEeKTUBHOCTH Tepanuu OONBHBIX HEAIKOTOJbHBIM
CTEaTorenaruToM ypCcoIeOKCUX0JICBOM KUCIOTONH U KOMOMHAIHU-
eit BuramunoB E u C.

[Manmentst ¢ HACI™ pan1oMH30BaHHO NPUHUMAIN YPCOICOK-
cuxoneryto kuciory (VAK) 5 mr/kr B genp (rpymnma A) win
ButamuHbl E (800 mr) u C (500 mr) B kommekce (rpynmna b)
B TeueHue 12 mecsieB. Bce nmanuMeHTsl BeIM 3710pOBbIid 00pa3
JKM3HU. Pe3ynbTarThl OLeHHBaANN 10 IIKalie creato3a u Guodposa
He4YeHH, 00 YIYUIICHHHN CYUIIX 10 TOKA3aTeIIsIM YPOBHSI aJlaHH-
HaAMUHOTpaHC(epasbl.
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Cryctst 12 MmecsieB nocie JiedeHuss KOMOMHAIUel BUTaMU-
HoB E n C BBIsBIICHO 3HaUnTENbHOE yinyulienue ypoBHs AJIT n
rokasatesneil mKajbl creato3a U GUOpo3a redeHu B CpaBHEHHN
¢ pesyabratamu Jieuenust Y/IK.

Komb6unanust ButamuHoB E u C sBisiercst 3)(eKTHBHBIM,
0e30MacHBIM M HEIOPOTUM CIIOCOOOM JicueHHsI OONBHBIX HE-
AJIKOTOJIBHBIM CTEaTorenaTuToOM B cpaBHeHUU ¢ Tepanueid V/IK,
CIOCOOCTBYET YMEHBIIEHUIO OKCHAATUBHOIO CTpecca M pUcKa
Pa3BUTHA LUPPO3a IICUCHU.
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RESULTS OF CORRECTION OF THE HEPATIC STEATOSIS ON THE BACKGROUND
OF HYPERTENSION AND OVERWEIGHT WITH HELP OF ESSENTIAL PHOSPHOLIPID COMPLEX

Babak O., Bashkirova A.

Kharkiv National Medical University, Ukraine

Non-alcoholic fatty liver disease (NAFLD) is the most com-
mon liver disorder globally. The prevalence is 25% worldwide
but is widely distributed in different population and regions. The
highest rates are reported from South America (31%) and the
Middle East (32%), followed by Asia (27%), the USA (24%)
and Europe (23%), whereas NAFLD is less common in Africa
(14%) [9]. NAFLD commonly associated with related metabolic
diseases, leading to cardiovascular events as its leading cause of
death. Individuals with metabolic disorders have a higher risk of
developing NAFLD, whilst NAFLD confers an increased risk of
developing MS-related disorders [7]. The typical phenotype of a
NAFLD patient is primarily an obese or overweight individual. The
metabolic disorders include abdominal obesity, hypertension, dys-
lipidemia and insulin resistance (IR) and further increase the risk
of cardiovascular disease (CVD), type 2 diabetes mellitus (T2DM)
and chronic kidney disease (CKD) [2]. The scenario of a higher
overall mortality due to cardiovascular events as compared with
controls has made it a critical global issue [9].

One of the unfavourable factors contributing to the formation
of cardiovascular risk in the NAFLD on the background of hy-
pertension is the low level of high-density lipoproteins (HDL)
cholesterol, in the metabolism of which activity of endothelial
lipase (EL) plays a leading role. This process is controlled by
micro-RNA [5]. EL is identified as a new member of the fam-
ily of triglycerides and is very similar to lipoprotein lipase and
hepatic lipase but it is a more sensitive marker of phospholipid
hydrolysis. EL is the only lipase synthesized by endothelial
cells. Data from laboratory studies have shown that EL can play
a key role in modulating the metabolism of high-density lipo-
protein (HDL) and promoting the metabolism of atherogenic
apoB-containing lipoproteins [14]. An increase in the plasma
concentration of EL is associated with an increase in triglycer-
ides and the concentration of apolipoprotein B in plasma. These
facts indicate that EL is one of the key regulatory enzymes of
lipid metabolism [12].

The liver plays an important role in the formation of dyslipi-
daemia and is a target for lipid metabolism disorders, represent-
ing one of the pathogenetic stages of the formation of NAFLD,
which dictates the search for ways of drug support for hepa-
tocytes. Therefore, drugs that contain essential polyunsaturated
fatty acids (PUFAs) can be recommended. The use of essential
phospholipids (EPL) as sources of structural elements of cel-
Iular membranes is pathogenetically grounded and confirmed by
numerous studies. The main active substance is 1,2-dilinoleoyl
phosphatidylcholine, the synthesis of which by the human body
is impossible. The presence of two essential fatty acids causes
the advantage of this special form of phospholipids compared
with endogenous [4]. Membrane stabilizing and hepatoprotec-
tive action of EFL is achieved by direct embedding of their
molecules into the phospholipid structure of damaged hepatic
cells, filling defects and restoring the barrier function of the
lipid layer. Unsaturated fatty acids of phospholipids contribute
to increased activity and fluidity of membranes, activation of
phospholipid-dependent enzymes and transport proteins, reduce
the density of phospholipid structures, normalize the permeabil-
ity of membranes, which in turn contributes to the improvement
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of the detoxification and excretory potentials of the liver [8]. The
main therapeutic effect of phospholipids depends on the content
of the preparation of phosphatidylcholine. In addition, being
a good emulsifier, phosphatidylcholine increases the bioavail-
ability of the nutrients it introduces reduces the deposition of
cholesterol in the liver, contributing to inhibiting of cholesterol
acyltransferase by phospholipids. EPLs have antioxidant effects
that can slow down collagen synthesis by increasing collage-
nase activity [4]. Decreased cholesterol levels in the blood and
increased excretion of it with bile is associated with EPL’s abil-
ity to compete with cholesterol absorption in the intestine, to
reduce cholesterol in membranes and to improve its solubility
in bile in combination with bile acids. The effectiveness of poly-
unsaturated phosphatidylcholine in patients with fatty liver dis-
ease of various genesis is due to its ability to induce hepatocyte
triglyceride lipase, contributing to the release of fatty acids into
the bloodstream. The specific nature of the EPL allows them to
substitute phospholipids of blood lipoproteins or chylomicrons
(varies up to 80%), very low and low density lipoprotein (up
to 15%), but mainly high-density lipoproteins (80%) and, thus,
they are transported with blood and lymph flow [8].

Doses and duration of EPL treatment are individual and de-
pend on clinical and laboratory and instrumental parameters.
And in view of the increase in the activity of lipoprotein lipase,
which increases intravascular disintegration of chylomicrons
and VLDL, improvement of the function of insulin receptors,
as well as increased activity of lecithin-cholesterol acyltransfer-
ase (LCAT), take part in the esterification of cholesterol in the
composition of HDL, it is pathogenetically justified the use of
EPL in NAFLD, especially in combination with metabolic dis-
orders [13]. In a randomized placebo-controlled, double-blind,
6-month study in patients with fatty liver infiltration in combi-
nation with type 2 diabetes, an improvement in the histological
picture of the liver was observed in 46.7% of cases in patients re-
ceiving Essentiale at a dose of 1800 mg/day (2 capsules 3 times
a day) [8]. Also, Russia’s first large-scale multicentral study of
use of Essentiale Forte N LIDER, performed in accordance with
current international standards, has shown a high level of satis-
faction with clinical effectiveness of therapy and a good safety
profile of Essentiale Forte N when used at recommended doses
(1800 mg per day) and regimen 2 capsules 3 times a day) up
to 12 weeks of admission in the conditions of real practice [1].

The aim of the study was to investigate the effectiveness of
essential phospholipids in complex therapy of patients with
NAFLD and hypertension and overweight, taking into account
the dynamics of results of laboratory and instrumental examina-
tions and blood EL levels.

Material and methods. The work has been performed on the
basis of the National Institute of Therapy named by L.T. Malaya
of National Academy of Medical Sciences of Ukraine within the
department’s research work of the department of internal medi-
cine Nel of Kharkiv National Medical University “Clinical sig-
nificance of markers of inflammation and metabolic disorders in
patients with NAFLD taking into account comorbidity”.

The research was approved by the Ethics Commission of the
Kharkiv National Medical University and conducted in accor-
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dance with the principles of the Helsinki Declaration. All pa-
tients signed an informed consent to participate in the study.

52 patients with NAFLD on the background of hypertension
and overweight have been examined. The diagnosis of NAFLD
was established on the basis of criteria of the American Asso-
ciation for the Study of Liver Diseases [3] and the European
Guidelines for Diagnosis and Treatment of NAFLD [10]. Di-
agnosis of hypertension was established according to the clini-
cal guidelines for hypertension (2013) of the European Society
of Hypertension (ESH) and the European Society of Cardiol-
ogy (ESC) [10]. The control group consisted of 20 practically
healthy individuals. All patients were divided with accordance
of age and sex.

The exclusion criteria were: acute and chronic inflammatory
processes in the period of exacerbation of any localization; age
over 60 and under 45 (excluding the non-informative age for
comorbidity of these pathologies [11]; obesity of the third de-
gree and above; diffuse connective tissue diseases; oncological
diseases; symptomatic hypertension; viral (HBV-, HCV-, HDV),
toxic and medicated hepatitis; alcohol abuse (more than 30g of
ethanol or 3.75 alcohol units per day for men and 20 g or 2.5 al-
coholic units for women); diabetes mellitus type I; hypertension
of I1I stage and above; anamnesis data for Wilson-Konovalov’s
disease, idiopathic hemochromatosis and congenital failure of
al-antitrypsin; coronary heart disease with postinfarction car-
diosclerosis; heart failure of stage III; hypothyroidism and hy-
perthyroidism; refusal of the patient at any stage of the study.

The body mass index (BMI) was calculated for all patients.
Measurement of blood pressure (BP) was performed according
to the standard of auscultation method (office measurement) us-
ing a sphygmomanometer No. 31304500 (Erka, Chemnitz, Ger-
many). The ultrasound of the abdominal cavity was performed
by using ultrasound diagnostic systems with Doppler LOGIQ 5
(No. 1822SU6, 2003) and Vivid 3 (No. 6009, 2004).

With the purpose of excluding of an alcoholic genesis of
NAFLD all patients underwent questioning for definition of al-
cohol units by the formula:

Alcohol units =amount (liters) x alcoholic strength (%)x0,789

Alcohol abuse was eliminated by less than 30 g of ethanol or
3.75 alcohol units per day for men (or 14 units per week) and 20
g or 2.5 alcohol units for women (or 8 units per week).

Glucose concentration in venous blood was determined by
photometric method using an automatic biochemical analyzer
- general purpose photometer “Humalyzer 2000”, (metrology
No. 18300 - 5397, Germany). To assess long-term carbohy-
drate metabolism compensation, the concentration of glycated
haemoglobin (HbAlc) was determined using the kit “Reagent”
(Ukraine) by reaction with thiobarbituric acid. The concentra-
tion of insulin was determined by ELISA using the DRG reagent
kit (USA).

For the quantitative assessment of the severity of insulin resis-
tance, the mathematical model HOMA-IR was used:

HOMA-IR = (fasting insulin (U / mL) x fasting glucose
(mmol / L))/22,5.

If HOMA-IR was > 2,77 it was considered as the presence of
insulin resistance.

Indicators of lipid profile were investigated by the enzymatic
method on the biochemical analyzer “Humaldyzer 2000 (me-
trology Ne 18300-53997, Germany) using reagents of the firm
“Human” and “Cormay” (Germany).

For the liver steatosis identification, the NAFLD liver fat
score was used according to the formula:

NAFLD liver fat score= - 2,89+1,18xmetabolic syndrome
(yes=1/no=0)+ 0,45xtype 2 diabetes (yes=2/no=0)+0,15x fast-
ing serum Insulin (mU/L)+ 0,04 x fasting serum AST(U/L) —
0,94 x AST/ALT.

The concentration of EL serum was determined by ELISA us-
ing kits of reagents «Aviscera Bioscience INC» (USA).

Patients were recommended to eat diet meals with reduced
simple carbohydrates and fats and were prescribed treatment
with essential phospholipids for 6 months at a dose of 2 cap-
sules 3 times a day for 6 months. Correction of hypertension
was carried out by clinical guidelines for hypertension (2013) of
the European Society of Hypertension (ESH) and the European
Society of Cardiology (ESC) [10]. Complete compliance till the
end of the course of treatment was shown by 16 patients from
the main group.

In order to monitor the implementation of dietary recommen-
dations, a questionnaire was used in which patients, in which
patients were questioned about the use of 15 main «forbidden»
foods. The suggested answers included options of frequency of
intake of products - every day; several times a week; several
times a month; several times a year; never - that had a grada-
tion of points from 4 to 0, respectively. The sum of points was
evaluated as: 0-15 - coefficient 0: dietary recommendations were
observed almost without breaks; 15-30 - coefficient 1: dietary
recommendations were followed by rare breaks; 30-45 - coef-
ficient 2: dietary recommendations were followed by frequent
breaks; 45-60 - coefficient 3: dietary recommendations were
practically not respected.

Statistical processing of the results of the study was conducted
using Microsoft Exel and Statistica 7.0 programs using standard
methods of virological statistics.

Results and their discussion. The results of the anthropomet-
ric examination and questionnaire before and after treatment are
presented in Table 1.

As it can be seen from the data presented, a significant de-
crease in weight during the observation did not occur. At the
same time, systolic and diastolic blood pressure indicators have
significantly decreased, reflecting the patient’s complacency

Table 1. Dynamics of clinical and laboratory parameters in patients with liver steatosis on the background of hypertension
and overweight during dynamic observation and correction

Before correction After correction
Parameter

Mean SD Mean SD

BMI, kg/m? 28,93 3,99 27,21 3,84
SBP, mm Hg 159,00 19,29 119,00* 8,49
DBP, mm Hg 98,00 10,82 84,06* 7,23
Diet 2,73 0,98 2,00* 0,51
Alcohol units 6,37 2,99 4,50* 2,13

* - The difference in parameters is statistically significant (p<0,05)
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Table 2. Dynamics of insulin-sensitivity and expressiveness of fatty liver disease in patients
with liver steatosis ion the background of hypertension and overweight during dynamic observation and correction

Before correction After correction

Parameter
Mean SD Mean SD
Fasting insulin, mU/I 32,06 14,57 13,58* 4,53
ALT, U/L 45,25 20,93 38,51* 19,94
AST, U/L 35,37 24,86 27,30* 21,01
AST/ALT, U 0,80 0,49 0,78 0,49
NAFLD liver fat score 3,43 3,21 1,00* 1,61

* - The difference in parameters is statistically significant (p<0,05)

Table 3. Dynamics of lipid parameters in patients with liver steatosis on the background
of hypertension and overweight during dynamic observation and correction

Before correction | After correction

Parameter Mean SD Mean SD
Cholesterol, mmol/l 6,26 1,46 5,15 1,06
Triglycerides, mmol/l 1,73 0,79 1,48%* 0,53
LDL, mmol/l 4,00 1,17 3,09 0,77

HDL, mmol/l 1,16 0,28 1,38 0,27
Endothelial lipase, ng / ml 13,18 3,17 9,47* 2,27

* - The difference in parameters is statistically significant (p<0,05)

with BP control by using antihypertensive measures. Indirectly,
this may be a marker of therapeutic compliance at all.

Patients were significantly more compliant to diet and re-
duced alcohol consumption.

So within 6 months, patients controlled their diet more care-
fully, consumed the EPL complex regularly and used blood pres-
sure monitoring drugs.

As we hypothesized that essential phospholipids added to
dietary treatment may lead to correction of the patient’s lipid
profile and improvement of liver steatosis, we examined lipid
status, insulin concentration, and parameters related to NAFLD
(Table 2).

Thus, dietary control of nutrition with the additional use of
the complex of essential phospholipids leads to improvement of
insulin sensitivity even without weight reduction (Fig. 1).

DUAL WTASED D1

Blood insulin before correction vs blood insulin after correction
=0

45

! 1

35

: |

o Mean
5 [ Meant5E
1 Meant5D
Fig. 1. Dynamics of concentration of fasting insulin in pa-
tients with liver steatosis in the background of hypertension and

overweight during dynamic observation and correction

In the observed groups, the levels of liver transaminases sig-
nificantly decreased, but reliable change in their ratios was not
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observed. However, the index of liver steatosis, which compre-
hensively reflects the dynamics of transaminases, insulin resis-
tance, the presence of metabolic syndrome and diabetes, has
significantly decreased. Consequently, the severity of NAFLD
during the 6-month treatment period has become less severe.

The analysis of lipidogram parameters also showed some im-
provements in the form of decreasing of total cholesterol level,
triglycerides level and increasing the high-density lipoprotein
level (Table 3). However, the parameters of the lipidogram did
not reach normal values, and HDL did not normalized to the
protective level.

Thus, in spite of the positive dynamics, patients are at s are
in the group of high metabolic risk according to mean values
of assed parameters. So they require special attention especially
due to the fact that they suffer from hypertension and in the ag-
gregate of disorders they can be classified as high cardiovascular
risk group. On the other hand, the level of EL has significantly
decreased (Fig. 2).

_ Box& Whisker Flot )
EL before correction vs EL after correction
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Fig. 2. Dynamics of EL concentration in patients with liver
steatosis on the background of hypertension and overweight
during dynamic observation and correction
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Table 4. Dynamics of the correlation between EL and lipid-carbohydrates parameters, BMI and blood pressure in people
with liver steatosis on the background of hypertension and overweight before and after correction

EL before correction EL after correction
Fasting insulin, mU/1 -0,08 0,13
Total cholesterol , mmol/l 0,38%* 0,11
Triglycerides, mmol/l 0,02 0,57*
HDL, mmol/l -0,04 -0,62 *
LDL, mmol/l 0,33* -0,04
SBP -0,10 -0,06
DBP -0,21 -0,20
BMI -0,16 0,14
NAFLD index -0,06 0,32
Alcohol units -0,02 0,29
Diet -0,23 -0,04

* - The difference in parameters is statistically significant (p<0,05)

Table 5. Results of Multiple Regression for liver steatosis in patients with hypertension and overweight after correction

b* t(9) p-value

Intercept -0,13423 0,896172
Fasting insulin, mU/1 0,975 7911 0,000024
Triglycerides, mmol/l 0,606 3,518 0,006531
Total cholesterol, mmol/l -0,445 -2,743 0,022733
HDL, mmol/l -0,200 -1,552 0,154867
Endothelial lipase, ng/ml -0,169 -1,130 0,287380

Due to the fact that EL plays a significant role in metabolism
of defence HDL and we have observed the dynamics of both pa-
rameters, we have studied the dynamics of the correlation between
the studied parameters before and after treatment (Table 4).

In patients with hypertension and steatosis of the liver on the
background of insulin resistance endothelial lipase played a role
of a participant in the metabolism of LDL before correction.
Thus, it turns out that after correction, the correlation between
the concentrations of endothelial lipase and HDL is restored.
Moreover, the dynamics of changes in correlation is significant.

Multiple regression analysis shows a significant correlation
between the severity of steatosis and the concentration of in-
sulin, triglycerides and negative correlation with the level of
total cholesterol after the correction (MR=0,95; F(5,9)-17,9;
P<0,009). It should also be noted that the system consistently
excluded anthropometric parameters, dietary regimen and al-
cohol consumption from the analysis, despite the significant
changes in these parameters during treatment. At the same time,
as indirect associates (partial correlations) HDL and EL were
included to the model (Table 5).

Conclusions. Patients after the treatment have significantly
lower blood pressure, but weight loss has not occurred. Reduced
levels of total cholesterol, triglycerides, insulin levels, and in-
creased HDL indicate reductions in insulin resistance and the
restoration of normal pathogenetic functional relationships be-
tween lipid parameters. A decrease in the NAFLD’s liver fat
score and hepatic transaminases shows a decrease in NAFLD’s
severity over a 6-month course of treatment.

The increase in the serum endothelial lipase level is associated
with the severity of steatosis and can be considered as an inde-
pendent marker of cardiovascular risk, therefore, the treatment
led to a decrease EL levels in blood. And changes in the lipid
spectrum that took place had the most evident effect in dynamics
of EL levels. Also, the correlation between the concentrations of
EL and HDL is restored after correction.

© GMN

Thus, the complex of essential phospholipids as an additional
component for diet of patients with NAFLD on the background
of hypertension and overweight showed high effectiveness and
may be recommended for this comorbidity.
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SUMMARY

RESULTS OF CORRECTION OF THE HEPATIC STE-
ATOSIS ON THE BACKGROUND OF HYPERTEN-
SION AND OVERWEIGHT WITH HELP OF ESSEN-
TIAL PHOSPHOLIPID COMPLEX

Babak O., Bashkirova A.
Kharkiv National Medical University, Ukraine

One of the unfavorable factors contributing to the forma-
tion of cardiovascular risk in non-alcoholic fatty liver disease
(NAFLD) on the background of hypertension is the low level
of HDL cholesterol, in the metabolism of which the activity of
endothelial lipase (EL) plays a leading role. The liver plays an
important role in the formation of dyslipidemia and is a target
for lipid metabolism disorders, representing one of the pathoge-
netic stages of NAFLD formation, which dictates the search for
ways of drug “support” of hepatocytes.

The aim of the research was to study the effectiveness of es-
sential phospholipids in the complex therapy of patients with
NAFLD, hypertension and overweight, taking into account the
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dynamics of laboratory and instrumental examinations and EL
blood level.

52 patients with NAFLD on the background of hypertension
and overweight have been examined. The control group con-
sisted of 20 practically healthy people. All patients were divided
with accordance of age and sex.

Dietary nutrition with reduction of simple carbohydrates and
fats was recommended for patients and treatment with essential
phospholipids for 6 months at a dose of 2 capsules 3 times a day
was prescribed. 16 patients of the main group showed complete
compliance till the end of the course of treatment. The concen-
tration of EL was determined by the ELISA using the Aviscera
Bioscience INC reagents kit (USA).

The complex of essential phospholipids as additional com-
ponent for diet showed an effective decrease in the severity of
hepatic steatosis in combination with the reduction of insulin re-
sistance, as well as the restoration of normal pathogenetic func-
tional links between HDL and endothelial lipase in patients with
NAFLD on background of hypertension.

Thus essential phospholipids can be recommended to reduce
CVD and comorbidity for all patient’s with these diseases,
which was mentioned above, despite the range of steatosis.

Keywords: non-alcoholic fatty liver disease, hypertension,
endothelial lipase, essential phospholipids.

PE3IOME

PE3VYJIBTATBI KOPPEKIIMU CTEATO3A IIEYEHU HA
®OHE T'MIIEPTOHUYECKOW BOJIE3HU W H3BbI-
TOYHOM MACCBHI TEJIA C TIOMOIIBIO KOMILIEK-
CA OCCEHUHUAJIBHBIX ®OCPOJIUIINI0B

Babak O.51., bamkuposa A./l.

Xapvkosckuil  HAYUOHANbHBIL  MEeOUYUHCKULL  YHUepcumen,
Yxpauna

OnHMM 13 HeOIAronpHATHHIX (HAKTOPOB, CIIOCOOCTBYIOLINX
(OPMHPOBAHUIO KapIHOBACKYISIPHOTO PHCKA MPU HEAIKOTOJIb-
Hoit sxupoBoii 6onesnn neuenn (HAXBIT) na pone runepronu-
yeckoii 6onesznn (I'B), sBisieTcst HU3KUI yPOBEHBb XOJNECTEpPUHA
JITIBII, B MeTabo13Me KOTOPOTO BEIYIIYIO POJIb UTPAET aKTHB-
HOCTb 3HA0TeNHaIbHOM aumnasel (DJI). IleueHs BhIIONHACT 3HA-
YUMYIO POJIb B HYOPMUPOBAHUH JUCIHUITHICMUH, SIBISISICH MUILIE-
HbIO JUTSL HAPYIICHUH JUIHUIHOTO OOMEHA U MaTOreHETHYECKUM
staniom (opmupoanus HAXKBII, yro nukryer mouck myteit
MEJIMKaMEHTO3HOH «IIOAEPIKKIY IeIaTOLUTOB.

Lenbto uccienoBanust ObUI0 U3yYUTh 3PHEKTUBHOCT ICCEH-
UATBHBIX (OCHOTUNHUIOB B COCTaBE KOMILJICKCHON Teparuu
6onbHbIXx HAXKBIT u I'B ¢ u36bITOuHOI Maccoil Tena ¢ yueToM
JMHAMUKH J1a00paTopHO-MHCTPYMEHTANIBLHBIX METO/IOB HCCIIe-
JoBaHMA U ypoBHs DJI KpoBH.

O6cnenosanbl 6ombHbie HAXKBIT Ha dhone I'b 1 n36bITOUHOI
Maccbl Tena (n=52). [pynny KOHTpOJIsSi COCTaBHIIU MPAKTHYECKU
3nopoBbie suua (n=20). Bce 6osbHBIE OBUIM COTIOCTABUMBI 10
TI0JTy U BO3pacTy.

[TaurenTaM OBLJIO PEKOMEHIOBAHO JAMETHYECKOE NMHUTAHUE
C OrpaHHYEHHEM MOTPEOICHUSI NPOCTHIX YIJIEBOJOB U IKH-
pOB, Ha3HAYCHO JIEYCHUE DCCEHIHAIbHBIMHE (ochomumnuia-
MU B TedeHHe 6 MecsleB B J103€ 2 KalCylbl 3 pa3a B CyTKH.
[losiHy!0 KOMIUTAEHTHOCTh K KOHILY Kypca JISUCHUsI IPOSBUIN
16 mauuentoB ocHoBHOU rpymnmsl. Konnentpauuto JJI B cbI-
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BOPOTKE KPOBHU OIPENEIISIIA UMMYHO(GEPMEHTHBIM METOIOM
¢ UCHoJb30BaHHEM Habopa peakTHBOB Aviscera Bioscience
INC (CILIA).

JIOmoJNIHUTENIbHOE K TUETHYECKOMY IHMTAHHUIO MOTpedIeHHe
KOMIUIEKCA ACCEHIHMANbHBIX (OCHONUNUIOB Yy MALHEHTOB C
HAXXII na ¢one I'b nokaszano 3¢(pekTHBHOE yMEHBILICHUE
BBIPQ)KCHHOCTH CTEaTO3a IICUYCHU B COYCTAHUM C PEAyKIHUeH
MHCYJIMHOPE3NUCTEHTHOCTH, a TaK)Ke BOCCTAHOBJICHHEM HOp-
MAJIBHBIX IMAaTOTCHETUYCCKUX q)yHKLLI/IOHaIlele CBS{SCI‘/’I Me)KZ[y
JIIBII u sH10TEINAIBHON JIMIIA30M.

Takum 00pa3oM, MPOBEIACHHAs TEPAIHUsl 3CCCHINATbLHBIMH
¢doconunuaamu 1mokasana BEICOKYIO 3QGEKTHBHOCTb HPH KO-
mop6uanoct HAXBII ¢ I'B n n36bITouHO# Maccoit Tena u Mo-
JKET OBbITh PEKOMENOBAHA C LIEJIbI0 YMEHBIICHHUS KapAUOBACKY-
JISIPHOTO PUCKA BHE 3aBHCHMOCTH OT BBIPQKEHHOCTH CTEaro3a
IICYCHU y Z[aHHOI\/'I prﬂﬂbl ITALMCHTOB.
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THE FORECAST OF LETHAL OUTCOME IN CHRONIC LEUKEMIA PATIENTS WITH PNEUMONIA

Pertseva T., Borysova I.

State Establishment “Dnipropetrovsk Medical Academy of the Ministry of Health of Ukraine”, Dnipro, Ukraine

Many hematological diseases, including chronic leukemia
(CL), have a significant improvement of the forecast in the last
decades. For example, a complete remission can be achieved in
99% of patients with hairy cell leukemia [2]. Stem cells trans-
plantation allows to improve the results of treatment in 1,5-2
times and provide patients’ survival from 50 to 80% [3.4].

However, the main obstacle to modern intensive treatment
that provides a long and full remission is infectious complica-
tions (IC) [11,12,14]. It is known that patients with oncohemato-
logical diseases have IC in almost 70% of cases [12]. Mortality
from the IC takes second place after the tumor resistance [16].
The largest contribution to the mortality rate of the IC in patients
with oncohematological diseases, especially with CL, makes the
pneumonia mortality [13]. Moreover, the course of pneumonia
in patients with oncohematological disease characterized by
erased clinic and the rapid development of poor outcome [2,6].

© GMN

According to scientific data, the mortality in such cases is quite
high and it’s about 28% [5]. The progressive increase in pneu-
monia poor outcome in patients with leukemia is determined
even using modern antibiotic therapy (ABT). The mortality
level in the intensive care units reaches 90% [3].

The forecast of pneumonia poor outcome in patients with CL
determined by studying mortality predictors define the relevance
of this study.

The article was prepared within research work of the Department
of Internal Medicine 1 SE “DMA”-"Determination of the clinic
features, diagnosis, treatment and medical rehabilitation of patients
with broncho-pulmonary system diseases” (2014-2018), the state
registration number 0114U005305, cipher of IN.27.14.

The aim of the study - to create a mathematical model for
forecasting of poor pneumonia outcome in patients with chronic
leukemia in order to optimize treatment.
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Material and methods. The study was conducted in the he-
matological center of “City Multidisciplinary Clinical Hospital
Ne4” Dnipro. A computer database of 323 patients with CL and
pneumonia was created to solve the aim of the study. There were
86 patients with chronic lymphocytic leukemia (CLL), chronic
myeloid leukemia (CML) - 74 patients, myeloma disease (MH)
- 57 patients, Valsterma (HV) disease - 37 patients, lymphoma
- 26 patients, erythema - 21 patients, idiopathic thrombocyto-
penic purpura - 14 patients, others - 8 (1.22%) patients in our
study. The patients were divided according to the American
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Thoracic Society recommendations 2007 [15]: the 1% group
consisted of 137 patients with mild and moderate severity of
pneumonia, which developed shortly after hospitalization; the
2™ group consisted of 83 patients with mild and moderate sever-
ity of pneumonia, which developed at any time, all patients have
risk factors; the 3™ group - 48 patients with severe pneumonia,
which developed shortly after hospitalization, all patients have
risk factors and patients with late pneumonia with severe course.
In addition, we identified 4" group - patients with pneumonia
poor outcome. This group consisted of 55 patients.

Table 1. The correlation between patient's mortality and clinical, anamnestic, laboratory parameters

Indexes Spirman’s rank corrslation coefficients {(n-2) p-value
CD56, % -0,86 16,37 <0,001
CD56, g/l -0,86 16,37 <0,001
Leukocytes, *10° -0,63 11,12 <0,001
I -0,62 12,12 <0,001
Erythrocytes, *10' -0,61 22,04 <0,001
Lymphocytes, % -0,58 12,71 <0,001
CD4+, % -0,56 10,42 <0,001
CD4+, g/l -0,49 8,07 <0,001
Weakened breath -0,28 15,72 <0,001
HB, g/l -0,48 15,44 <0,001
B CD19, g/l -0,46 7 <0,001
B CD19, % -0,45 6,63 <0,001
HCT-test sp. -0,45 6,68 <0,001
FA, units -0,41 5,95 <0,001
Img G, g/l -0,34 5,18 <0,001
HCT —test st. -0,3 4,13 <0,001
Gr+ pathogens -0,29 8,51 <0,001
Age, years -0,25 7,21 <0,001
Systolic blood preassure, mm/Hg. -0,25 7,26 <0,001
Diastolic . blood preassure, mm/Hg -0,25 7,36 <0,001
CD8+,% -0,18 2,82 0,01
FN, units -0,15 1,98 0,05
The number of days in hospital -0,11 3,03 <0,001
Presence of an abscess -0,1 2,88 <0,001
Number of ABT days -0,1 2,89 <0,001
Duration of the main disease, years -0,09 2,65 0,01
Dry wheezing (presence) -0,09 2,69 0,01
Pleurisy (presence) -0,06 1,81 0,07
T CDI19+, g/l -0,05 0,83 0,41
Lymphocytes, g/l -0,03 0,48 0,63
Stage ABT (presence) -0,02 0,53 <0,001
CD8+, g/l 0,01 0,17 0,86
IgM, g/l 0,02 0,26 0,79
DR, % 0,04 0,47 0,64
Lymph nodes defeat (presence) 0,06 1,58 0,12
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Number of microorganisms 0,08 2,21 0,03
Ig A, g/l 0,08 1,11 0,27
Crepitus (presence) 0,09 2,53 0,01
Using two types of antibiotics 0,1 2,8 0,01
Reduced percussion sound 0,11 3 <0,001
Liver damage 0,14 4 <0,001
Increase body temperature 0,14 4,06 <0,001
The stage for the Ann Arbor classification for CL 0,16 4,54 <0,001
Spleen damage 0,16 4,74 <0,001
Urea level 0,18 5,04 <0,001
Creatinine 0,19 5,59 <0,001
Respiratory failure (presence) 0,2 5,68 <0,001
ALT 0,22 6,32 <0,001
Using three types of antibiotics 0,23 6,78 <0,001
Sputum (presence) 0,25 7,48 <0,001
AST 0,26 7,69 <0,001
Form of oncohematological disease 0,29 8,52 <0,001
The presence of cough 0,3 8,95 <0,001
Respiration rate, per min. 0,32 9,47 <0,001
Hemoptysis (presence) 0,36 10,88 <0,001
P, aeroginosa (selection) 0,37 11,25 <0,001
The stage of neutropenia 0,37 11,35 <0,001
Gr- flora (presence) 0,38 11,86 <0,001
ESR, mm/h 0,38 11,54 <0,001
Glycemia (presence) 0,43 13,48 <0,001
Neutropenia 3 st. 0,46 14,88 <0,001
Wet wheezing (presence) 0,48 15,47 <0,001
Heart rate, per min. 0,51 16,33 <0,001
T CDI19+, % 0,53 9,49 <0,001

Diagnosis of pneumonia and CL form were performed in ac-
cordance with generally accepted clinical, laboratory and mor-
pho-immunohistochemical studies [1,2,7-9,17].

General clinical methods included data of anamnesis, includ-
ing anamnesis of oncohematological disease (form, stage of the
disease, its first signs, duration, presence of B-symptoms, enlarge-
ment of liver, spleen, lymph nodes (LV), number of chemotherapy
courses (CT), which preceded the IC of the broncho-pulmonary
system, the presence of concomitant pathology, anamnesis of pneu-
monia (communiyu aquared pneumonia, nosocomial pneumonia
(early, late)); the beginning, the presence of generally accepted
clinical signs; data of pneumonia clinical picture and complaints
(the presence, number and nature of sputum, the presence, number
and type of dyspnea, the time when complaints began, temperature
reaction dynamics); data of patient’s physical examination, includ-
ing in dynamics (data of percussion, auscultation); results of labo-
ratory methods of research in dynamics ( complete blood count,
biochemical blood test); general sputum analysis; chest X-Ray in
two projections and / or computed tomography (CT) of the lungs
(if necessary in dynamics); to determine the probable pathogens of
pneumonia - bacterioscopic and microbiological study of sputum
and fluid of broncho-alveolar lavage (BAL); fibrobranchoscopy to
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obtain BAL fluid; immuno-enzymes study - to determine the pa-
rameters of cellular and humoral immunity.

All quantitative and qualitative (nominal) indices were en-
tered into the electronic database of formalized disease histories
like “object-sign” table. These data gradually and statistically
processed using descriptive and analytical biostatistics methods
implemented in software packages “STATISTICA 6.1” (Stat-
SoftInc., Serial No. AGAR909E415822FA); Microsoft Excel
(Office Home Business 2KB4Y-6H9DB-BM47K-749PV-PG-
3KT). Median (Me), as a measure of the central trend, was used
to describe the quantitative indices; interquartile scale ((25%,
75%) - 25 and 75 percentiles respectively, Q1 and Q3 - first and
third quartiles) to describe the sings variation., The nonpara-
metric dispersion analysis of Kraskele-Wallis and a correlation
analysis with the calculation of the Spirman rank correlation co-
efficients (p) were used in statistical analysis of study results.
Multiple comparisons were made with Bonferon and Hill. The
statistically significant level was p <0,05 (5%) [10].

Results and their discussion. Correlation between mortality
and clinical, anamnestic, laboratory parameters shows the ex-
istence of probable connection between poor outcome forecast
and 42 quantitative and qualitative sings.
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Table 2. Odds ratio clinical and laboratory parameters influence on mortality,
depending on their threshold predictive value of the studied patients

Indexes OR 95% CT Patients proportion, (%) p*
(1 -yes, 0 - no) Alive Dead
Neutrophils <1,24 10%/1 8,10 4,14 - 15,864 9,33 % 45,45 % <0,001
Pulse >92 per min. 26,94 12,96 - 55,98 7,09 % 67,27 % <0,001
Leukocytes <3,7 10%/1 57,09 3,0-1087,35 18,03 % 100,0 % <0,001
Lymphocytes <18,9 % 40,22 10,61 - 152,41 7,48 % 76,47 % <0,001
B CD19<0,315 g/l 36,64 1,95 - 686,67 2581 % 100,0 % 0,001
T CD19 >56,3 % 40,33 2,27 -1717,45 31,82 % 100,0 % <0,001
CD4 <18,13 % 145,00 12,69 - 1657,12 3,33 % 83,33 % <0,001
CD4 <0,61 g/l 41,25 4,27 -398,87 10,81 % 83,33 % <0,001
CD4/CD8 <1,05 58,70 3,15-1094,33 17,78 % 100,0 % <0,001
HB <89 g/1 11,91 5,91 -23,98 23,13 % 78,18 % <0,001
Erythrocyte <2,5 10'%/1 18,73 8,41 -41,70 23,88 % 85,45 % <0,001
ESR>27 mm/h 6,41 3,17-12,97 38,43 % 80,0 % <0,001
Platelets <80 10%/1 6,57 3,53- 12,23 19,78 % 61,82 % <0,001
Ig G<8,21 132,00 123,69 - 167,42 3,33 % 78,66 % <0,001
* - divergences according Pearson’s y’ criterion
Table 3. Forecast of pneumonia poor outcome in patients CL according to logistic regression analysis
Prognostic Variables iﬁg:::i:l;i Sta:(izgiee;:? of Wald’s ¥? p-‘j;ll(lie,sxz
Free member of the equation -0,073
Leukocytes (x,) -0,994 0,463 4,602 0,032
P. aeroginosa (x,) 4,842 1,981 5,971 0,015

Logistic equation

y=exp(-0,073-0,994*x +4,842%*x )/
[1+exp(-0,073-0,994*x +4,842%x )]

Xi- square

=29,70 (p<0,001)

Percentage of concordance

98,51 %

Hosmer-Lemeshov Test

3,992 (p=0,7807)

Forecasting operating characteristics according to ROC analysis

Sensitivity, % 83,33
Specificity, % 100,00
AUC 0,968
95 % CI AUC 0,892 - 0,996
p p<0,001
Qualitative assessment of the model excellent

The indicators with statistically significant, average and high
correlation coefficients (0.29<p<1.0) were selected for a more
detailed analysis of which factors affect on poor outcome. The
next step was - to analyze the effect of quantitative and nominal
indicators on the mortality of patients with pneumonia and CL
using a simple logistic regression analysis. Cutoff points were
identified using the ROC analysis - the critical values of the
clinical and laboratory results, which achieved the maximum
predictive value of the indicator to predict the probability of
pneumonia poor outcome [18].

Leukocytes, lymphocytes, neutrophils, platelets, erythrocytes,
hemoglobin, B (CD19 +) (G/L), CD4 + (%), immunoregulatory
index (CD4+/CD8+) and IgG (g/1) showed the most prognostic
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ability to predict pneumonia lethal outcome in patients with CL.

The relationship between the signs “died” or “survived” ana-
lyzed using a logistic regression model with a step-by-step algo-
rithm predictors inclusion [13,14]. The logistic equation used as
the basis for developing the prediction model: y = exp (b0 + bl
*x1+...+bn*xn)/[l+exp(b0+bl *x1+...+bn*xn)] (1)
, where: y - the result (in our study - the prediction of pneumonia
poor outcome (PPO); b0 - the free part of the regression equa-
tion; bl -bn - regression coefficients; x1-xn - predictor variables.

If the calculated probability of pneumonia poor outcome will
be less than 0.5, we can assume that the event will not occur
(the patient will not die); if probability more than 0.5 — the poor
outcome of pneumonia is reliable.
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We received the logistic regression equation parameters repre-
sented as a result of a step-by-step inclusion of independent vari-
ables. It’s presented in tab. 3 (only meaningful factors are included
in the table). For quantitative predictors, the index entered in the
equation in units values, for binary 1 — factor is presented, 0 - is not.

We calculated the regression coefficient  during logistic re-
gression analysis, its error, and y* Wald statistics. Coefficient
B describes the change of the mortality risk due to risk factor
change for the one unit. We estimated the predictive precision
of the logistic regression equation using the Hi-square (y?); per-
centage of concordant - the proportion of correctly reclassified
observations (the closer this figure to 100%, the higher model
quality); Hosmer-Lemeshov’s consent test and ROC-analysis.
The evaluation of logistic regression equations using Xi-square
(x*) showed their precision, it was determined the statistically
significant level ¥* (p<0,001). The proportion of correct predic-
tion for patients with CL membership of a particular group (sur-
vivor, died) was 83.33%. This concordance indicator shows a
high degree of consistency in the real distribution of mortalities
and distribution based on the logistic regression equation. Over-
all consensus actual and estimated data based on Hosmer- Lem-
eshov test showed significant match, because p>0.05 was for all
equations. That allows us to take zero hypothesis regarding the
consistency of the theoretical and actual results of the disease.

According to the ROC curve’s shape and the area under it
(AUC), we estimated the predictive precision of logistic re-
gression equations. The area under the ROC curve shows the
dependence between the numbers of correctly and incorrectly
classified pneumonia poor outcome cases. The closer curve to
the upper left corner and the bigger the area under the curve,
the better its discriminatory power. When the AUC is 0,9 - 1,
the model’s quality is considered “exellent”; 0,8 — 0,9 — “very
good”; 0,7 — 0,8 — “good”; 0,6 — 0,7 — “average”; 0,5 — 0,6 —
“unsatisfactory”; the value less than 0.5 indicates the model’s
unsuitable [17].
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Fig. 1. Operational characteristics of the forecasting pneu-
monia poor outcome logistic regression model in patients with
CL according to ROC analysis

Thus, it is determined that the proposed prognostic model -
the logistic regression equation has excellent operational charac-
teristics - sensitivity 83.33%, specificity 100.0%, area under the
ROC curve - 0.968 (p <0.001) (Table 3, Fig. 1).

Consequently, the constructed logistic models were accept-
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able relying on the criterion ¥ the percentage of concordation,
the Hosmer-Lemeshov test and the ROC-analysis. The predicted
values (y) in regression models will be always in ranges from 0
(survived) to 1 (died), regardless of regression coefficients or
x-values. When calculated probability is less than 0,5, we can
supposed that event will not occur (the patient will not die); oth-
erwise (probability more than 0,5) — the pneumonia poor out-
come will be.

We propose a detailed scale for predicting the pneumonia
poor outcome (PPO) in patients with CL based on all of the
above calculations:

- up to 0,16 - very low probability of PPO (P<5.06%);

- 0,17 - 0,36 - low probability of PPO (5,06%<R<25,10%);

-0,37-0,48 -average probability of PPO (25,10%=<R<50,24%);

- 0,49 — 0,72 - high probability of PPO (50.24%<R<90.16%);

- higher than 0.72 - very high probability of PPO (P>90.16%).
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Fig. 2. Dependence on calculated logistic equation result the
probability of pneumonia poor outcome in patient with chronic
leukemia

Using in clinical practice the obtained equation will allow
to predict the pneumonia poor outcome in patient with chronic
leukemia with a small number of parameters that are available
today in clinics with hematological profile. Determination the
probability of PPO in patients with CH has a fundamental value
for timely choice the treatment tactics, for choice or modifica-
tion ABT during the program chemotherapy. The American So-
ciety of Clinical Oncology (ASCO) has shown that using of ex-
pensive drugs is economically justified only in severe infections.
Thus, the treatment of patients with a minimum risk of PPO can
be in outpatient settings using antibiotic monotherapy. In this
case, using the predicting of PPO in patients with CL is also
a way to reduce the treatment cost and determine the place of
treatment. We have developed a PPO scale that will allow us to
determine the treatment location and timely optimize the treat-
ment program. When the value from the equation is equal to:

- less than 0,36 - low probability of PPO - it is possible to treat
pneumonia in outpatient settings or in a therapy, hematologist
consultation is necessary;

- 0,37 — 0,48 — average probability of PPO - treatment in ther-
apy, hematologist consultation in dynamics of treatment;

- 0,49 — 0,72 - high probability of PPO - treatment in a he-
matological hospital, determination of immunity parameters in
dynamics, consideration necessity of ABT modification;

- more than 0,72 - very high probability of PPO - treatment in
the department of intensive care, optimization of ABT.
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Conclusions.

1. Results of our study prove that the forecast of pneumonia
poor outcome in patients with chronic leukemia is associated
with: leukocytes, lymphocytes, neutrophils, platelets, erythro-
cytes, hemoglobin and immunity: B (CD19+) (G/L), T (CD4+)
(%), immunoregulatory index (CD4+/CD8+) and IgG (g/1).

2. Mathematical modeling is a modern, necessary instrument
in medical practice. A mathematical model for predicting the
pneumonia poor outcome in patients with chronic leukemia was
created in our study: PPO = exp (-0.073-0.994 * (leukocytes) +
4.842 * (P. aeroginosa)) / [1 + exp (-0.073-0.994 * (leukocytes)
+4.842 * (R. aeroginosa)].

3. Using in clinical practice the proposed mathematical model
of prediction pneumonia poor outcome in patients with chronic
leukemia will allow determining the treatment place and timely
optimizing the treatment program.

The authors confirm the absence of conflict of interest. Au-
thors thank Kryachkova L., MD. for the help in statistical cal-
culations
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SUMMARY

THE FORECAST OF LETHAL OUTCOME IN CHRONIC
LEUKEMIA PATIENTS WITH PNEUMONIA

Pertseva T., Borysova I.

State Establishment “Dnipropetrovsk Medical Academy of the
Ministry of Health of Ukraine”, Ukraine

The aim of the study - to create a mathematical model for
forecasting of poor pneumonia outcome in patients with chronic
leukemia in order to optimize treatment.

Study included 323 patients with pneumonia and chronic
leukemia. All indicators obtained in the study were entered
into electronic database of formalized medical histories like a
table “object-feature”. These results were subjected to stepwise
multidimensional statistical processing using non-parametric
dispersive analysis by Kruskal-Wallis, correlation analysis with
Spearman’s rank correlation coefficient, and ROC - analysis.
The statistically significant level was p <0,05 (5%).

We determined that the forecast of pneumonia poor outcome
in patients with chronic leukemia is associated with: leukocytes,
lymphocytes, neutrophils, platelets, erythrocytes, hemoglobin
and immunity: B (CD19+) (G/L), T (CD4+) (%), immuno-
regulatory index (CD4+/CD8+) and IgG (g/1). A mathematical
model for predicting the pneumonia poor outcome in patients
with chronic leukemia was created in our study: PPO=exp
(-0.073-0.994*(leukocytes)+4.842*(P.aeroginosa))/[ 1 +exp
(-0.073-0.994*(leukocytes)+4.842*(R. aeroginosa)].

Using in clinical practice the proposed mathematical model
of prediction pneumonia poor outcome in patients with chronic
leukemia will allow determining the treatment place and timely
optimizing the treatment program.

Keywords: forecast, pneumonia, chronic leukemia, poor out-
come, mathematical model.
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IPOTHO3 JIETAJIBHOI'O UCXOJA IHEBMOHUM Y
BOJIbHBIX HA ®OHE XPOHUYECKHX JIEKUKO30B

Hepuena T.A., Bopucosa U.C.

Tocyoapcmeennoe yupescoenue «/Anenponemposckas meou-
yuHckas axaoemuss Munucmepcmea 30pagooxpanenuss Ykpau-
ubly, Yxpauna

Ilens uccnenoBaHus - co3naHHE MATEMaTUYECKOHM MOJEIH
MIPOTHO3a JIETAIFHOTO UCXO/Ia MTHEBMOHUH Y OOJBHBIX HA (OHE
XPOHMUYECKHUX JIEMKO30B JJIsl ONpENEeieHUss U CBOEBPEMEHHOM
ONITHMU3AIIHA JICICHHS.

Hccnenoano 323 60MbHBIX ¢ THEBMOHUSIMH, KOTOPBIE PO3BH-
TUCh Ha (JOHE XPOHUYECKHUX JIeHK030B. Bee mokaszarenu, moiy-
YEeHHBIE B PE3yNbTaTe MCCIeOBAHMUS, BHECEHBI B IEKTPOHHYIO
0a3y maHHBIX (pOpMaTM30BAHHBIX HCTOpHH OoJe3Hel B BHIE
TaONMUIBEI «OOBEKT-TIPH3HAK», KOTOPYIO MOIBEPTalIi IO TAITHOH
MHOTOIIJIAHOBOM CTAaTHCTHYECKOH 00paboTke MeTomaMu He-
TapaMeTpUIecKoTo ANCIepCHOHHOro ananmmsa Kpackema-Yoi-
JUca, KOPPESIIHUOHHOTO aHAJM3a C PacdyeToM KOd(pHIHEeHTA
panroBoii koppensiuun Crmpmena, Roc-ananmmsza. Craructude-
CKH JIOCTOBEPHBIM CUHTAJIOCh 3HAUCHHE YPOBHS 3HAUYMMOCTH
p<0,05 (5%).

BrrBeHo, 9TO ¢ TETaTBHBIM HCXOAOM OONBHBIX PA3THIHBI-
MU (HopMaMU TTHEBMOHHUH, KOTOPBIE Pa3BHIHCh Ha (OHE XPO-
HUYECKHX JICHKO30B acCOIMMPOBAHEI MOKA3aTeNN JIEHKOIIUTOB,
TUM(OIHUTOB, HEUTPOPHUIOB, TPOMOOIIUTOB, SPUTPOIIUTOB, Te-
MorobuHa U nokasarenu ummyHnrera (B(CD19+), T (CD4+),
(CD4+/CD8+), 1gG). B pesymprate mpoBEeAEHHOTO HCCIEI0Ba-
HUS CO3[jaHa MaTeMaTHYecKas MOJENb MPOTHO3a BO3HHKHOBE-
HUS JIETAIbHOTO MCXO/a ITHEBMOHHHN y OONBHBIX Ha (hOHE Xpo-
Huaeckux neiko3oB: [TJIN = exp(-0,073-0,994* (neiikonnTsr) +
4,842 * (P. Aerogunosa)) / [1 + exp (-0,073-0,994 * (mefikorm-
ThI) + 4,842 * (P. aerogunosa)].

Hcnonb3oBanne B KIIMHUYECKOH MPaKTHKE pa3padoTaHoH Ma-
TEeMaTHYECKOH MOJIENN TIO3BOJIUT ONPEAETUTh MECTO JICUCHHS
OOJBHBIX THEBMOHHNEH B COYETAHUH C XPOHHUECKHUM JICHKO30M,
YTO MO3BOJHUT CBOEBPEMEHHO ONTHMH3HPOBATH MPOTPAMMY Jie-
YCHHUSL.
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ASSOCIATION BETWEEN URTICARIA AND INFECTIONS (REVIEW)

Gotua M., Kulumbegov B., Chanturidze N., Devidze M., Lomidze N., Rukhadze M.

Center of Allergy and Immunology, Thilisi, Georgia

Urticaria is a common disease with 20% of prevalence and
marked effects on quality of life. Urticarial lesions are intensely
pruritic, circumscribed, raised, erythematous plaques, often with
central pallor. Morphology and size can vary. Uncomplicated ur-
ticarial lesions are pruritic cutaneous plaques that develop over
minutes to hours and resolve in 24 hours without residual mark-
ings [1]. Urticaria is sometimes accompanied by angioedema,

© GMN

which is swelling deeper in the skin. Angioedema accompanies
urticaria in approximately 40% of patients, another 40% have
hives alone, and about 20% have angioedema but not urticaria.
A presumptive trigger, such as common viral and bacterial in-
fections, medications, food ingestion, or insect sting, can some-
times be identified for new-onset urticaria, although no specific
cause is found in many cases, particularly when the condition
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persists for weeks or months [2,36]. More than 2/3 of cases of
new-onset urticaria prove to be self-limited (acute), while 1/3
of cases of new-onset urticaria will prove persistent and that if
they continue to have ongoing symptoms after several weeks,
they should seek re-evaluation in a primary care setting. Patients
with difficult-to-control symptoms may also be referred to as a
dermatology or allergy specialist, gastroenterologist, infectious
disease specialist, theumatologist, etc. [3,4]. Urticaria is consid-
ered chronic (CU) when it is recurrent, with signs and symptoms
recurring most days of the week, for six weeks or longer. Urti-
caria may be the presenting feature of another systemic disor-
der, such as urticarial vasculitis, mastocytosis or systemic lupus
erythematous. Urticarial vasculitis should be suspected when
individual lesions are painful, long-lasting (longer than 24 to 36
hours), purpuric or ecchymotic or leave residual ecchymosis or
hyperpigmentation upon resolution [3,20,21]. Urticaria and vas-
culitis should be suspected as well in patients with urticaria ac-
companied by fever, arthralgias, arthritis, weight changes, bone
pain or lymphadenopathy. Urticarial vasculitis may be a cutane-
ous or systemic disease and it may occur in the setting of another
rheumatologic disorder or rarely a malignancy [4,22,23].

Urticaria and infections/parasitosis. Triggering of urticaria
by infections has been discussed for many years but the exact
role and pathogenesis of mast cell activation by infectious pro-
cesses is still unclear. In spontaneous acute urticaria, there is a
causal relationship to infections and all CU must have started
as acute, while remission of annoying spontaneous chronic ur-
ticaria has been reported after successful treatment of persistent
infections [2,5,6].

A wide range, 0-75.4%, of the prevalence of parasitic infec-
tion has been reported with CU. Moreover, urticaria may be
detected in patients with parasitosis. Numerous nematode infec-
tions have been associated with urticaria and/or angioedema:
Anisakis simplex, Ascaris species (spp.), Dirofilaria spp., En-
terobius vermicularis, Gnathostoma spp., Loa loa, Mansonella
streptocerca; Necator americanus, Onchocerca volvulus, Stron-
gyloides stercoralis, Toxocara spp., Trichinella spp., and Wuch-
ereria bancrofti. The pathogenesis of urticaria in these infections
generally remains unexplained. In some cases, skin manifesta-
tions were caused by the presence of the worm in the skin (Fi-
laria, Gnathostoma); in other cases, such as Anisakis simplex
and Strongyloides stercoralis infections, there was a clear immu-
noglobulin E-mediated mechanism that led to allergic reactions,
and infection and allergy coexisted; for other nematodes, the as-
sociation was anecdotal and only a few cases were reported [5].

In certain studies the direct relationship between chronic ur-
ticaria and Helicobacter pylori, hepatitis C virus, and Toxocara
canis infections have been postulated [4].

In EAACI/GA2LEN/EDF/WAOQO position paper for Guide-
line of urticaria [7] have been indicated following underlying
causes: H. pylori, Streptococci, Staphylococci, Versinia, Giardia
lamblia, Mycoplasma pneumonia, Hepatitis virus, Norovirus,
Parvovirus B19, Anisakis simplex, Entamoeba ssp., Blastocys-
tis spp. It is noted as well, that the frequency and relevance of
infectious diseases vary considerably between different patient
groups and different geographical regions. The relevance of H.
pylori, dental or ear, nose and throat infections also appears to
vary between patient groups [8-17].

Urticaria and viral infections. Some data are indicating that
viral infection as a potential trigger and sometimes as the main
etiologic agent is causing acute or chronic urticaria. It is also
shown that in these cases, urticarial manifestation cleared up af-
ter either healing or controlling of the infection. The association
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between urticaria and virus infections has rarely been reported
in the literature. The lack of reported cases is probably due to
the difficulty in establishing a cause-and-effect relationship. It is
not possible to challenge the patient with an etiologic agent [18].

Imbalzano E et al. 2018 reported cases of patients affected
either by acute or chronic urticaria with a concurrent virus in-
fection. Previous other causes of urticaria had to be excluded.
Herpesviridae infections and urticaria were the most frequently
reported associations in children. However, hepatitis virus infec-
tions would appear to be the most-frequent cause of urticaria in
adults [19].

Urticaria is a mast cell-driven disease. Histamine and other
mediators, such as platelet-activating factor (PAF) and cyto-
kines released from activated skin mast cells, resulting in sen-
sory nerve activation, vasodilatation and plasma extravasation
as well as cell recruitment to urticarial lesions [7,20,21].

The presence or absence of pruritus is a helpful clinical fea-
ture that can be used to narrow the differential. Nonpruritic
conditions that may resemble acute urticaria include viral exan-
thems. Viral exanthems are common in children and can occur
with many different infections, including erythema infectiosum
(fifth disease), Epstein-Barr virus, enteroviruses and measles.
However, viral exanthems are generally not pruritic and usually
consist of erythematous maculopapular eruptions that persist for
days. Fever is often present. The macules are relatively fixed
compared with urticarial lesions, which continually change,
with new lesions appearing as older lesions resolve [22,23].

Urticaria and viral hepatitis. Acute urticaria is commonly ob-
served in the prodromic stage of hepatitis A and B infection as
well as in hepatitis C infection. Urticaria is considered one of the
pre-icteric symptoms of viral hepatitis and is related to immune-
complex deposits; subsequently, it may be associated with ar-
thritis and headache (Caroli’s triad). The absence of a specific
presentation of acute urticaria in patients with viral hepatitis is
not surprising because many other viral infections can induce
similar cutaneous symptoms. Hepatitis B or C can occasionally
induce urticarial vasculitis, but this is probably related more to
vasculitis than to true urticaria [24].

Following infection with the hepatitis C virus (HCV), chronic
infection typically occurs, with approximately 50 to 85% of cas-
es developing chronic hepatitis. However, chronic HCV infec-
tion is usually slowly progressive and may not result in clinical-
ly apparent liver disease in many patients. Approximately 5 to
30 % of chronically infected individuals develop cirrhosis over a
20- to 30-year period of time. In the United States, chronic HCV
is the most common cause of chronic liver disease and the most
frequent indication for liver transplantation [25].

In the last decades, many studies have demonstrated that in-
fection with the hepatitis C virus is involved in the pathogenesis
of most mixed cryoglobulinemia vasculitis [26-28].

Chronic viral infections including those by hepatitis B and
C viruses have been reported to be comorbidities of chronic
spontaneous urticaria (CSU). Kolkhir P, Pereverzina N, Olisova
0O, and Maurer M in 2018 performed the first comprehensive
review of the peer-reviewed literature (PubMed, Web of Sci-
ence and Google Scholar) on the prevalence of CHB and CHC
in patients with CSU and vice versa. The prevalence of CHB
and CHC in CSU does not appear to be increased. Less than 5%
and 2% of patients with CSU have markers of CHB and CHC,
respectively, according to most of the 32 studies reviewed. Urti-
carial rash including CSU occurs in <3% of patients with CHC
as reported by most of 20 studies analyzed. Very few patients
have been assessed for the effects of antiviral hepatitis treatment
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on their CSU, and two but not all reportedly showed improve-
ment. Authors are suggesting that routine screening for these
infections in patients with CSU is not relevant or cost-effective
and should not be performed unless liver function tests are ab-
normal, risk factors or symptoms of viral hepatitis are present,
or urticarial vasculitis is suspected [29].

In contrast to chronic inducible urticaria, CSU is often report-
ed to be associated with a variety of inflammatory or infectious
diseases. This is regarded as significant in some instances, but
some studies show conflicting results and have some method-
ological weaknesses.

CSU, formerly also known as chronic idiopathic urticaria
and chronic urticaria (CU), is more common than previously
thought. At any time, 0.5-1% of the population suffers from the
disease (point prevalence). Although all age groups can be af-
fected, the peak incidence is seen between 20 and 40 years of
age. The duration of the disease is generally 1-5 years, but is
likely to be longer in more severe cases, with concurrent an-
gioedema, in combination with chronic inducible urticaria (cold
urticaria, symptomatic dermographism, delayed-pressure ur-
ticaria, or cholinergic urticaria) or with a positive autologous
serum skin test (autoreactivity) [30].

Urticaria is a common disease with marked effects on qual-
ity of life [30]. The burden of CU for patients, their family
and friends, the healthcare system and society is substantial
[31,32,33].

The country of Georgia has a high prevalence of hepatitis C
virus (HCV) infection, associated with exposures to HCV in
health care settings with inadequate infection control and unsafe
injections among persons who inject drugs [34].

Results from a serosurvey conducted in Georgia in 2015
among adults found an estimated HCV infection prevalence
(i.e., tested HCV-antibody positive) of 7.7% (5.4% tested
positive for active infection by PCR) [33]. On April 28, 2015
with strong stakeholder support, including partnership and
technical assistance from CDC, and commitment from Gilead
Sciences to donate direct-acting antiviral HCV medications
(DAAs), Georgia embarked on the world’s first HCV elimina-
tion program on April 28, 2015 to eliminate HCV infection,
subsequently defined as achieving a 90% reduction in preva-
lence by 2020 [35]. At this regard Georgia, represents a good
example for scientific research of the influence of a HCV on
peculiarities of manifestation of acute and chronic urticaria,
as well as urticarial vasculitis in the different patient groups
properly diagnosed with contemporary diagnostic tools as
having hepatitis C before and after treatment with direct-
acting antiviral HCV medications (DAAs).

Conclusion. Data obtained indicate that infection, as a po-
tential trigger and sometimes as the main etiologic agent is as-
sociated with acute, chronic or sometimes urticarial vasculitis.
However, prospective studies and well-structured research is
needed to better understand the role of infection in the patho-
genesis of urticaria and its relative prevalence. More research is
needed to make definitive recommendations regarding the role
of infections and their management in patients with urticaria and
urticarial vasculitis.

The routine screening of parasitic, bacterial or viral infec-
tions in CU is not recommended, however, testing a patient with
urticaria for certain infections is a physician’s choice based on
the specific characteristics of the patient, such are clinical symp-
toms, dietary and cultural habits, country of origin and residen-
cy, traveling history, etc.
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SUMMARY

ASSOCIATION BETWEEN URTICARIA AND INFEC-
TIONS (REVIEW)

Gotua M., Kulumbegov B., Chanturidze N., Devidze M.,
Lomidze N., Rukhadze M.

Center of Allergy and Immunology, Thilisi, Georgia

Urticaria is a common disease with 20% of prevalence and
marked effects on quality of life. The burden of chronic urticaria
for patients, their family and friends, the healthcare system and

society is substantial. Triggering of urticaria by infections has
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been discussed for many years but the exact role and pathogen-
esis of mast cell activation by infectious processes is unclear.
The remission of annoying spontaneous chronic urticaria has
been reported after successful treatment of persistent infections.
Chronic viral infections including hepatitis B and C have been
reported to be associated with CSU. More research is needed to
make definitive recommendations regarding the role of infec-
tions and their management in case of urticaria and urticarial
vasculitis. The routine screening of parasitic, bacterial or viral
infections in CU is not recommended, however, testing a patient
with urticaria for certain infections is a physician’s choice based
on the specific characteristics of the patient, such are clinical
symptoms and laboratory results, dietary and cultural habits,
country of origin and residency, traveling history.

Keywords: urticaria, infections, parasitosis, viral hepatitis,
urticarial vasculitis.

PE3IOME

ACCOLIMALIASL VPTUKAPUUA C WHOEKIUSMHA
(OB30P)

I'otya M.A., Ky1ym6eros B.I'., Yantypuaze H.T.,
Hesunze M. 1., lomuaze H.H., Pyxanze M.T.

Lenmp annepeuu u ummynonoeuu, Tounucu, I'pyzus

VYprukapus SBiSeTCs pacpoCTpaHeHHbIM 3aboneBanueM ¢ 20%
IPEBAJICHCOM M 3HAYUTEJIBHBIM BIMSIHUEM Ha KadeCTBO JKU3HU.
Bbpems xpoHudeckoll ypTUKapuu Ui OONBbHBIX, UX CEeMeH U Ipy-
3, CHCTeMBbI 3IpaBOOXPAHEHHs] W OOILIECTBA SIBISIETCS CyIle-
CTBeHHOH. Manudecraiyst yprukapuu npu HHOEKIMSIX 00CykK-
JIAeTCsl MHOT'O JICT, OJJHAKO POJIb M IIATOr€HE3 aKTUBALMU TYYHbIX
KJICTOK MH(EKIMOHHBIMU POLIECCAMH I10 CEHl IeHb HE BBISCHEHBI.
TTocre ycrentHoro ieyeHu s ePCUCTUPYIONIMX HHAEKINIA OTMEeYa-
€TCsl PeMHUCCHS CIIOHTaHHON XPOHMYECKOH ypTHKapHu. XpoHUYe-
CKHE BUPYCHBIE HH(EKIINH, B TOM 4ucIe renarutbl B u C, sBisior-
Csl COITyTCTBYIOIMMH 3a00JICBAHMSIME XPOHUYECKOI CHIOHTaHHOM
KpanuBHULIEL. HeoOXomMMBbl JONONHUTEIbHBIE UCCIIEIOBAHMS U
BBIPAOOTKHM YETKHUX PEKOMEH/IALMI OTHOCHTENBHO POJIH HHPEKINH
1 TAKTHKH JICUCHUS B CIIydae pa3BUTHUsI yPTUKApUU U yPTUKApHOIO
BACKyJIUTa. Pery/sipHbIi CKPHUHHMHI MapasuTapHbIX, OaKTephalib-
HBIX WM BUPYCHBIX MH(EKIMI NMPH XPOHUYECKON YPTUKApHU HEe
PEKOMEHIyeTCsl, OJHAKO, TECTUPOBAHUE TMALMEHTA C ypTUKapUen
Ha HAJIMYKE ONpPEEICHHBIX NHPEKIMIA SBISIeTCs BBIOOPOM Bpada
IIPH KOHKPETHBIX XapaKTepUCTHKAX IAlleHTa, TaKUX KaK KJIMHU-
YECKHE CUMIITOMBI 1 JJAO0PATOPHBIC TAHHbIE, TUETUUECKUE U Ky/Ib-
TYpHbIE 0COOEHHOCTH, MECTO POXKACHUS U MIPOKUBAHUS, HCTOPHU
My TEHIECTBUH.
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OPTAHOCIIEHUM®UYECKHUE 1 OPTAHOHECIIEHU®UYECKHUE AYTOAHTUTEJIA
1 MOPA’KEHUE OPTAHOB U CUCTEM ITPU CUHJIPOME HIETPEHA

Sxumenxo /[1.0., AAxkumenko E.A., Eppemenkona JI.H., Kiouko B.B.

Oodecckuil HAYUOHANLHBIN MEOUYUHCKULL YHUSepcumem, Yxpauna

TepBrunsni cunapom Ilerpena (CIL) — opranocnenudu-
Yeckoe ayTOMMMYHHOE 3a00JIeBaHIe, XapaKTePH3YIOLIeecs T0-
paKeHHEM JKeje3 BHEHIHeH CEKPEIMH — CIIOHHBIX, CIIE3HBIX,
CEKPETUPYIOMUX JKeJle3 JKeNIyOYHO-KHIICYHOTO TpaKTa, Ha-
JIMYHMEM MIUPOKOTO CIEKTPa OpraHOCIEIH(HISCKUX H OpraHo-
HecTlenn(UIECKUX aHTHTEN, MOPaKCHHEM JPYTUX OPraHOB H
cucreM [4,8,10]. Pacnpocrpanennocts CLI cocrasuser ot 4 1o
250 ciyuaes Ha 100 000, MakcuMallbHa OHa B BO3pacTe cTap-
mre 40 Jsiet, O0JNEIOT B IMOAABIISIONIEM OONBIINHCTBE JKCHIIUHEI
(My>XYMHBI COCTABISFOT OKOJIO 1,5% 3aboneBmmx) [1,7,20].

CII conpoBokpaeTcsi HATHMYAEM AHTHHYKJICAPHUX aHTUTEI
(AHA) SSA/Ro n SSB/La. Bropuunsii cunnpom lllerpena
SIBISIETCS KOMIIOHEHTOM AayTOMMMYHHBIX 3a00JIeBaHMI: peB-
MAaTOHMJIHOTO apTPUTA, CHCTEMHOI CKJICPOAEPMHH, CHCTEMHOM
kpacHoif Bomuanku. [luarnoctupyercs CLI y 9-34 % GonpHBIX
PEBMATOMTHEIM apTPUTOM U YaCTO CONIPOBOXK/IAETCS CHCTEMHBI-
Mu nposiBiieHusimu [3,5,13,14,16,17].

T'mcromormdeckn CIII Ha HavambHBIX dTaNax KIMHUYECKOTO
TEUEHHsT XapaKTepHu3yeTcs: JIMMQONUTAPHONH HHOUIBTpAIHCH
JKeJe3 BHEIIHEH cekpelny, a Ha Ooiee IMO3JHMX dTamax Ipo-
HCXOJMT aKTHBAIMS B-TMMQONNTOB M HPOXYKIUS ayTOAHTH-
TeJ, KOTOPBIE SIBISIOTCSI AMAarHOCTUYSCKHMHU KPHTEPHSIMH 3a-
OoreBaHMs, ONPEEISIIOT OCOOCHHOCTH KIIMHUYECKON KapTHHBI
1 TEUYEHHs, a TaKkKe OOyCIIOBIMBAIOT €T0 aKTUBHOCTb. MOHO-
KJIOHAJbHAs aHTHTEIONPOMYKIUS XapaKTEePU3YETCsI BBICOKHUM
coziepKaHHEM ayTOAHTHTEN OIHOTO THIA, OJHAKO BO3MOXKHA
AKTUBALMSI HECKOJIBKHX KIIOHOB QHTUTEJIONPOAYIIEHTOB, YTO 00-
YCJIOBIMBAET HAJIW4HE OONBIIOr0 KOIMIECTBA PA3HOOOPA3HBIX
anruren [8].

[Nopakenne >xene3 BHENIHEH ceKpeuy (CIIOHHBIX, CIIC3HBIX,
JKeJe3 JBIXaTeNbHBIX ITyTeH M XKETyJTOYHO-KHUIIETHOTO TPAaKTa)
CONPOBOXKIACTCS KIMHNYCCKUMH MPOSIBICHUSIMU B BHJIE CyXO-
CTH TJIa3, pTa, HOCA, TVIOTKH, JIBIXaTeNIbHBIX ITyTeH M BIIarayuia
[18,19].

CymecTByeT MUPOKHH CIEKTpP Ay TOMMMYHHBIX 3a00JIeBaHIH
1 3a00JIeBaHMH, TIPH KOTOPHIX HAJIMYHE ayTOAHTUTEIN SIBISIETCS
JTMAaTHOCTHYECKUM KPHTEPHEM H OINPEeIIsieT 0COOCHHOCTH TI0-
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pajKCHUS OPraHoB U cucreM. Tak, Ui CUCTEMHOI KpacHOU BOJI-
YaHKHU XapaKTepHbI OpraHOHEeCIe()HISCKHIE aHTHHYKIIeapHbIe
anrurena (AHA) pa3snu4HBIX THIIOB, HAUIMYHE U THTP KOTOPBIX
olpejesieT aKTUBHOCTh M XapaKTep IOPaXKCHHs OpPraHOB U
IIPOTHO3, AJISI PEBMATOMIHOIO apTpUTa - HAJIMYKUE PEBMATOUJI-
Horo Qakropa (P®) — antuten x Fc ¢pparmenty Ig G, anturen
K IHKJINYECKOMY OUTpyanHHpoBaHHOMY monumnentunay (CCP)
n BUMeHTHHY. CKIepO3HPYIONIHI XOJaHTUT U NEPBUYHEIN OH-
JIMApHBIA LUPPO3 MEYEHH, THUPEOMIUT XalIMMOTO SIBJISIOTCS
OpraHocHenu(pUIECKUMH ayTOMMMYHHBIMH 3a00JICBAHHAMH,
JUISL KOTOPBIX AUArHOCTUYECKUM KPUTEPUEM SIBIIACTCS HAIUYUC
AyTOAQHTHUTENI K MUTOXOH/IPHSIM M HECKOJBKMM AHTHUTCHAM IIH-
TOBHUJTHOH KeJe3bl - THPEOrIOOyIHHY, MUKPOCOMaM, THpEOIIe-
pokcuase. AyToaHTHTEIIA UTPAIOT 3HAYUMYIO POJb B IaTOTCHE-
3e 9THX 00Je3HeH, NHTCHCUBHOCTD MX HMPOXYKIUH ONPEIEIsIeT
CTEICHb [IOBPEIKACHUS OPraHa, a CHUKCHUE [IPOIYKIUU KOppe-
JHpYeT ¢ NpuOImkeHneM pemucend [5,15,16,22].

Juarnoctudyeckumu kpurepusmu CII Hapsny ¢ nopaxeHu-
€M JKeJIe3 BHEIIHEH CeKpeluHy SBIISeTCs HaJIMuue OpraHoHeC Ie-
muduaecknx AHA — SS-A SS-B, ognako npu 3Toi maroiorun
B CBSI3H C aKTHBaLUCH HECKOIBKHUX KIIOHOB aHTUTEIOIPOAYLICH-
TOB B Pa3IM4YHO CTENIEHH BO3MOXKHO HAJIUYKE IIUPOKOTO CIIEK-
Tpa pa3IuuHbIX ayroanTturel, [10,12,13,21].

IlosiBneHNE 3HAUUTEIBHOIO YHCIIA AyTOAHTUTEI IPOUCXOAUT
B pe3ylbTare MOJIMKJIOHAIBHONU aKTHBAIMU KIIETOK-aHTUTENO-
IPOLYLEHTOB U3-3a CPbIBA UIMMYHOJIOTHYECKOM TOJIEPAHTHOCTH.
V xaxzoro 6omsHOr0 CII BBIABISIETCS KAaK MUHUMYM HECKOJIb-
KO BHJIOB AyTOQHTHUTENI B PA3IMUHBIX TUTpax. OOs3aTesbHBIM
IUTA IUArHOCTHUKY sBiisieTca Hanuaue AHA — SS-A SS-B w/unu
P®, onnako B 3HaunTenbHOM uucie ciyudaes npu CLI, Hapsany
C 9THMH, HAOIIONAaeTCs 3HAYUTEILHOE YNCIIO OpraHOCIeH(pH-
YECKHX ¥ OPTaHOHECTICIM(YIUICCKAX ayTOAHTHUTEI B Pa3IHIHBIX
TUTPaX, B TOM YHCJIE aHTUTEN K Pa3IMIHbIM aHTUTCHAM CIIIOH-
HBIX KeJe3, B YaCTHOCTH K Oenky anbda-honpuny [11,12].

Ommcano BesiBiaenue npu CII ayroanTnTen kK aHTHTEHaM
LIUTOBUJHON Keje3bl, NPUBOAIIUX K PAa3BUTUIO TUIEPTUPE-
03a, TUpeouuTa XalKUMOTO C TMIOTHPEO30M, XPOHUYECKOIO
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ayTOMMMYHHOTO TelaTuTa, arpoUUecKoro racTpura, ayTouM-
MYHHOH remMonuTHyeckoi anemuu. Hexoropsle aHTuTena, npu-
cyrcrByromye npu CII B HU3KMX TUTpax, SBISAIOTHCS «CBUAE-
TEJISIMIWY TOPAKEHHsI OpraHa WM TKAaHM, BBIIOIHSS (QYHKINH
yAaJCHUS U3MEHEHHBIX MOJIEKYJI, JPYTHe ke MOI'yT IPUHUMATh
y4yacTHe B aTtorenese 3a00J1eBaHusl, TOBPEXasi COOTBETCTBYIO-
Ui Opra” WM TKaHb. B HEKOTOPBIX Cilyuyasix W30bITOYHAS He-
KOHTPOJIMpYyeMasi aKTUBALUS KJIETOK — aHTUTEJIONPOLYLIEHTOB
HPUBOJNUT K PAa3BUTHIO HEXOMKKMHCKOW JMM(OMBI, PUCK pa3-
BuUTHsI KoTopoid y 6onbHbIx CII B 44 pasa Beiie, ueM B 0o01ei
nonynsanuu [2,6,7,9,11].

Taxum oGpazom, npu CIII npucyTCTByeT MIUPOKUHA CHEKTP
OpraHocrenu(puIeckux 1 OpraHoHeCIeYUISCKUX ayTOAHTH-
TEJ, YTO COIIPOBOXKIAETCS MOPAKECHUEM LIEJIOro psiia OpraHoB
u cucteM [12,23]. MexaHu3Mbl U KOHKPETHBIE ACTIEKThI KIIMHH-
YEeCKOW KapTUHBI, TEUEHHE M1aTOJIOT MU, B3aUMOCBS3b IOPAKECHUS
OpPraHoOB C XapaKTEepPOM ayTOAHTUTEN TPeOyIOT NajbHEeHIIero
YTOYHEHMUSL.

Les1bI0 HACTOSIIIIETO UCCIIEIOBAHYS IBUJIOCH U3YUEHHUE HAJIH-
YHsl Pa3lINUHbIX OpraHoCIeln(UIECKUX U opraHoHecnenudu-
YEeCKHUX ayTOAHTUTEN M UX aCCOLMALMU C IIOPaKEHUEM OpPraHoB
u cucteM npu cuaapome lllerpena.

Marepuan u metoanl. O6cnenosana 21 6onpnas CIII, Bce
JKCHIIMHBI, Cpeanuit Bo3pact 53,5+0,9 netr. Knunuko-iabopa-
TOPHOE HCCIIEAOBAHNE BKJIIOYAJI0 KOHCYJIBTAllUH CTOMATojora,
odranpmMosiora, peBMaToiora, HeBpoJIOra, YHJOKPUHOIIOra, OTO-
puHONIapuHrosora, nposeneHue tecra llupmepa, onpenenenue
CKOPOCTH HECTHMYJIMPOBAHHOM CaaMBaliK, OOLICKINHUYECKUE
aHaJIM3bI, ONIPE/ICNICHNE COJIepKaHusI 001ero Oenka U (ppaxuuii,
noKo3bl, Ounmnpyouna, AcAT, AnAT, I'T'TII, II{®, kpeatnHuHa,
BBISIBIICHUE KprornoOynnHoB, C-peaktuBHoro 6enka (CPB), tu-
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peorporHoro ropmona (TTI'), ropMOHOB LIUTOBUAHOM HKeJe3bl
tupokcuHa (T4) u tpuiionruponuna (T3). Onpenensinu Hanu-
4ue U coziepikanne peBMaroniHoro dakropa (P®), anturen (ar)
K LIUKIMYECKOMY LUTpyauHupoBaHomy mnonunentuny (CCP),
aHTuHykieapusix at (AHA), ar k nuromasMe HeWTpoduiIoB
(AHCA), Bepuduxammo AHA n AHCA npu ux Hanuuuu, ar
K NapUeTAIbHBIM KJICTKAM KeJIy[Ka U aHTUI'€HaM LIUTOBUHOM
JKeJe3bl - MUKPOCOMaM, THPEOIIEPOKCHIA3e, THPEOrIO0YINHY,
aT K TKaHU CJIFOHHBIX )KeJle3 (Cpe3bl TKAHU CITIOHHBIX JKelie3 00e-
3bsiH) ¥ anbda-poapuny IgA n IgG. KontponsHoii rpynmnoit ais
U3YYCHUS PACIPOCTPAHEHHOCTH aT K TKAHM CIIOHHBIX JKeje3 U
K anb(a-GoaprHy HOCITYKUIN CBIBOPOTKHU 21 JKSHILNHBI C PeB-
MaTOUJHBIM apTPUTOM, OTpHLATEIbHBIM TecToM AHA — ckpu-
HUHT U C HOPMAJIbHOM CKOPOCTBIO citoHooTAeneHus. [Iposoan-
mau OKI, pentrenorpaduio opraHoB IpyaHO# KJIETKH, KHCTEH,
930(haroracTpoayoieHoGhUOPOCKOIHIO, YABTPa3ByKOBOE HCCIIe-
JIOBaHHWE OPTaHOB OPIOIIHOM MOJOCTH U IIUTOBUIHOM JKEJIE3bl.

Juarnoz CHI craBwin Ha ocHoBanum kpurepue SICCA
(Sjogren’s International Collaborative Clinical Alliance, 2012)
[10].

[Mony4ennsle pe3yasTaThl 00padaThiBall C MOMOLIBIO METO-
JIOB MaTeMaTHYeCKOM CTAaTUCTUKU C HCIIOJIb30BAaHMEM IIaKeTa
nporpamm Microsoft Exel.

Pe3ynbTarsl M ux odcy:kaeHne. B pesynbsrare ucciieoBaHus
BBIABJICHO, YTO ’KaJIOOBI HA CYXOCTh BO PTY U 3aTPyIHEHHUE NPH
[IIOTaHUH CyXOH e/1bl, HeOOXOANMOCTD 3alUBaTh €€ MPEbsB-
JSIM Bce OOJIbHBIC, PELUIUBUPYIOLINE TapOTUTHI OTMEYaIn
17 (81%) GonbubIX. XKanoObl Ha CyXOCTh IVIa3 U OLIyLICHHE
“necka” B HUX npeabaBisid 20 (95%) OonbubIX. [lepuonnue-
ckue aptpanrun oecrokonnu 18 6ombHbIX (85,7%), nepuoanye-
CKH Bo3HHKaromas aucharus - 3 (14%) 601bHBIX.

Ta6ﬂuua. Hanuuue aymoanmumeis U dcCOYUUpo6aHHble ¢ HUMU KIUHUYEeCKUe NPoA6ieHUsl npu CqupOM@ l[leepena

XApaKTEp AyTOAHTHTI KosimuecTBO 00JIBHBIX ¢ HX Oco0eHHOCTH KIMHHYECKOH KAPTHHBI
Hajn4ueM (adc./%) NPH HATHYUHU JAHHBIX AHTHTEJ
Amntunykneapusie antutena (AHA) - ckpun 20 (95,2%)
SS-A 17 (81%)
SS-B 9 (42,5%)
At x nBycnmpansHoit JTHK (dsDNA) 2 (9,5%) BeIcokast akTHBHOCTE 00I€3HI
At x opHocniupanbHoi JIHK ssDNA 4 (19,0%) BeIcokast akTHBHOCTE 00J1€3HI
AHTUMUTOXOHpHANbHbIE aT (AMA)-M2 2 (9,5%) [ToBeienue yposus LD, AcAT, AnAT
P® 16 (76,2%) ApTpanruu u apTput
At x CCP 2 (9,5%) ApTpanruy u apTput
AT K MApHETATHHBIM KIETKAM KeTy/IKa 1 (5%) ATpodHUIECKHii TaCTPUT, FTeMOJIUTHYECKAsI
aHeMHUs
AT K Tiaikoi Myckynarype (SMA) 8 (38,1%) Aprpanru, Tﬁiﬁeﬁf;l}:{p oBrs ACAT,
ANCA
AT k 6a3ayibHOI MeMOpaHe KITyOOYKOB 1(5%) Tpan3zuropHast IpOTEUHYpUst
(anti -GBM)
AT K aHTUI'€HaM IMTOBUIHOM JKeJIe3bl BCErO 17 (80,9%) VY 8 GOJIBHBIX THIIOTHPEO3
AT K THPEOTIEPOKCHIa3e 13 (61,9%)
AT K MEKpOCOMaM 4 (19%)
AT K THpEOrI00yIMHY 7 (33,3%)
AT K TKaHH CITFOHHBIX JKEJIE3 20(95,2%)
AT x anba — ponpuny Ig A 19(90,5%)
AT k anba — poapuny Ig G 10 (47,6%)
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VY 20 (95%) obcneoBaHHbIX BBISBICH CYyXOH pHHOGAPHHTUT,
Hecneruduyeckre KoxHbie Boichimanus — y 3 (14,3%) 6oub-
HBIX, KpuornooynuHemudeckas nypmypa —y 2 (9,5%), cunapom
Peiino —y 5 (23,8%), cyOdebOpuuteT (IOBBILICHHE TeMIIepaTy-
pst Tena Beie 37,5° C) -y 3 (14,3%), perronapHas aumdane-
Homnartusi —y 8 (38,1%), crinenomeranus —y 1(4,8%), BBIOTHBIH
cepo3ut -y 1 (4,8%), nporeunypus - y 1 (4,8%). I'actpurtsl,
IyOAEHUTSHI BbLsBICHBI y 13 (61,9 %), mankpearutst —y 7 (33,3
%), i3BeHHas 00JIe3Hb XKEITyAKa U JBEHAALATUIEPCTHON KUILIKH
B (aze pemuccun —y 1 (4,8%), CHHAPOM LIUTONN3A TEIATOLUTOB
—y 10 (47,6%), cnactuueckuii xonut —y 1 (4,8%), cymmapHo
nopaxenust JKKT BoisiBnenst y 17 (80,9%) 6onbubix. [Tepude-
puyeckne NoNMHeHponaTuyu BeIsBIEHB y 5 (23,8%), ayTonM-
MYHHBIH THpeon T —y 14 (66,7%) 00cne10BaHHBIX.

Bce GonbHBIE NMENN TAPEHXUMATO3HbIH CHAI0AIEHUT, CyX0H
KEepPATOKOHBIOHKTUBUT, XCWIUT. CKOpPOCTh CIIOHOOTIEICHUS
ObL1a cHkeHa u cocrasisuia 0,2+0,01 mur/MuH.

VY Bcex OOJIBbHBIX BBISABIICH NMPHILIEEUHBIH Kapuec pa3HoOH cre-
IICHN BBIPQKEHHOCTH M YacTH4Has ajgeHtus. Cnusucras o6o-
JIOYKa POTOBOH MOJIOCTH Y BceX OONBHBIX ObLIa cyXast, THIepe-
MHPOBaHHAsl HAOII0AAIUCh OOJIE3HEHHbIE TPEILUHBI B yIJIaX pTa
y 20 6ombHbIX (95,2%) 1 3po3uu Ha CIM3UCTON 000JIOUKE pTa
y 19 6onpnbIX (90,5%), y AByx 60nbHBIX (9,5%) Halmonanoch
TSKEI0€ MOPAKEHHUE CIU3UCTONH OOOJIOYKM POTOBON MOJIOCTH
— pe3Kas runepeMus CIM3UCTOH, IVIajgKasl, KpacHas CIU3UCTas
A3bIKa — «IIBUIAIOMIMH poT». VIHAEKC I’MrHeHbl pOTOBOM MOJIOCTH
I'pun-Bepmunnona cocrasui 5,4+0,1, 4to oTBe4aeT HEYNOBIET-
BOPHUTEIBHOMY YPOBHIO TUTHEHBI POTOBOH MOJIOCTH.

‘YMenblieHnue cie3opbienenus B tecte [lupmepa menee 10
MM/ MUH (B cpeaHeM, - 5,5+0,05 MM) 1 yMeHbIICHHE CIIOHTaH-
HOH caymBarmu 10 1,5 mur/15 MuH HaOmIOIAIOCh Y BCeX 0O0ITb-
HBIX.

Yactuunas aneHtus BoisgsieHa y 20 (95,2%) OonbHBIX, HOJ-
Hasi —y 1 (4,8%), aHoOMaIMy MOJNIOXKEHHS OT/ICNIBHBIX 3y00B —y 2
(9,5%), anomanuu npukyca —y 3 (14,3%), rpuOKOBbIi cTOMaTUT
y 11 (52,4%) GonbHBIX.

Anemus —y 3 (14,3%) (y 1 GonbHoIl - remonuTHyeckas, y 2 —
xenezonedunuTHas), nelikonenus - y 5 (23,8%), runepramma-
roOymuuemus y 5 (23,8%), kpuornodymuuemus — y 4(19,0%),
COD coctaBuio, B cpenHem, 25+0,8 Mm/4.

YV GONbHBIX BBISBICHBI Pa3MYHbIC OPraHOCHEHUPUISCKUE
U opraHoHecrenuuyeckue aytoanturena (tabnuma), acco-
[IUUPOBAHHBIC C HEKOTOPBIMH KIMHUYECKHMH IPOSIBICHUSIMHU,
[IATOT€HETUYECKU CBSI3aHHBIMU ¢ uxX HaimuueM. AHA B ckpu-
HMHTOBOM TECTE BBISBIICHBI TIOYTH Y BCEX OOJIHBIX, IPHU ITOM
SSA -y 17, SSB — y 9, aHTUMHUTOXOHApHUAJIbHBIE aHTUTENA — Y
2 GonpHbIx, PO —y 16, ar k CCP — y 2. AHIIA B ckpuHHH-
rOBOM TECTE BBISIBJICHBI — y OJIHOIl OOJBHOI, IPU JanbHENIIeM
HCCIIEJOBAaHUHU Y HEE BBISIBJICHBI aT K INIOMEPYJIIpHOH 6a3aIbHOM
MeMOpaHe. AT K aHTUI'€HaM LIUTOBUIHOM JKeJie3bl BBISBICHBI Y
17 GONBHBIX, TIPH 3TOM Y TpeX OOJIBHBIX HAOIIOAIOCH HATNYHE
OJJTHOBPEMEHHO JIBYX Pa3IHYHBIX THIIOB aT K 3THM aHTHICHaM.
VYV HEeKOTOpPBIX OOJBHBIX BBISBICHBI TAKXKE aT K MapUeTaIbHBIM
KJIETKaM JKeJIyJKa U MIaJKOH MyCKyJaType.

HaGntonanuce HEKOTOpbIE KIMHUYECKUE aCCOLUALIUT MEXKILY
HaJIMYMEM aT U KIMHUYECKHUMH MPOSIBICHUAMH. AT K OJJHOCIIH-
panbHOI u nycnupansHoi JIHK accounupoansl ¢ 6onee Bbl-
COKOM aKTMBHOCTBIO 0O0JIE3HH (BCE OHM BBISBICHBI y OOJBHBIX
¢ MaKCHUMaJIbHOM aKTHMBHOCTBIO BOCIAINTEIBHOIO IpoOLEcca).
P® u ar x CCP accouuupoBaHbl ¢ HaJIMYUEM apTpaJIruil U ap-
TPHUTOB, OJJHAKO JUIUTEIBHOCTh YTPEHHEH CKOBAaHHOCTHU HE IIpe-
Bblmana 40 MUHYT U U3MEHEHUI KOCTHO-CYCTaBHOI'O allapara,
XapaKTEePHOTO AJIS PeBMATOMIHOIO apTPUTa, HE MPOU3OLIIO HU
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y onHOW OonpHON. Hanmuune aHTHMHUTOXOHAPHAIBHBIX aT M2
(AMA M2) n ar k maaxoit myckynarype (SMA) acconuupoBaHo
C [IEYCHOYHBIM CHHPOMOM LIUTOJIN3A U X0JIeCTa3a (IIOBbIILICHNE
ypoBHeit AcAT, AnAT, I'T'TII, LII®). Hanuuue at k aHTUreHam
IIUTOBUIHOM Keje3bl (TUpEeoepoKcHas3e, TUPEONIOOYINHY U
MHKPOCOMaM) aCCOLIMUPOBAHO C ayTOMMMYHHBIM TUPEOIAUTOM,
y 8 U3 3TUX OOJBHBIX HAOIIOAAJICS THIIOTUPEO3, B JaIbHEHUIIIEM
KOPPUIHMPOBAaHHbIM MeankaMeHTo3Ho. Ilpu Hamuuum ar x mio-
MepyJIsIpHO# 0a3alibHOM MeMOpaHe HaOIIo1aIach TPAaH3UTOPHAS
nporenHypust. Hannuue ar k napueTaabHbIM KJICTKAM XKeTyaKa
y 1 6osbHOI acCOLMUPOBAHO C aTPOPUIESCKUM TaCTPUTOM H Te-
MOJINTHYECKON aHEeMUEeH.

Y 20 GonbHBIX BBISIBICHBI aT K aHTUI'€HaM CIIIOHHBIX XKeJe3
(ayBcTBUTENBEHOCTE 95%, cneuuduunocts 90,5%), at k anbda-
¢donpuny IgA y 19 Gompubix (uyBcTBHTENBHOCTH 90%, crier-
uduanocts 85,7%), at k anbda-poapuny IgG — y 8 GonbHBIX
(uyBctBUTENBHOCTE 47,6%, crnetmdpuunocts 71,4%). Takum
00pa3oM, HaJIMYKME aT K CIIOHHBIM XKene3aM H anbha-poapuny
IgA sBisieTcst 1OCTaTOYHO YyBCTBUTEIBHBIM M CHELU(PUUHBIM
npu3HakoM CII 1 MoxxeT ObITh arPOOHPOBAHO KaK JTUATHOCTH-
yeckuii kputepuil CIII Ha paHHMX dTamax pa3BUTHsI OOJIE3HH,
Hanuuue ar K anbda — ponpuny Ig G — MeHee UyBCTBUTEIIbHBII
u crieruduynbiii npusnak CII. HeoOxoauMel nanbHeHIme uc-
CJICZIOBAHUS 1JI1 YTOUHEHHs IMarHOCTHYCCKU 3HAYMMBIX YPOB-
HEH ATUX aHTHUTEJ, UX JIMAarHOCTHYECKOW M MPOTHOCTHYECKON
3HAYUMOCTH.

BuiBoabl. Cunapom Illerpena xapakrepusyercss Hapsangy co
CJIO)KHBIM CIEKTPOM KIMHUYECKUX MPOSBICHUH HaIUIUEM
IIUPOKOTO CIEKTPa OpraHoCrenn(pUIeCcKuX U OpraHOHeCHeI -
(UUECKHUX ayTOAHTHTEN, YTO SIBISICTCS CICICTBUEM IOJHKIIO-
HaJIbHOIl HEKOHTPOJIMPYEMO aKTUBALIUM UMMYHHOM CHCTEMBI.
Hanu4ue ayToaHTHTEN aCCOLUUPYETCsI ¢ 0COOCHHOCTSIMU Teue-
HUS 3a00JIeBaHMsI, HATMYMEM MOPAKCHUSI OPraHOB M CHCTEM U
TpeOyeT HHANBHYaIbHBIX IOJIXOJ0B K JICYCHHIO C YIETOM THX
(hakTopoB.
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SUMMARY

ORGAN-SPECIFIC AND ORGAN-NONESPECIFIC AU-
TOANTIBODIES AND DAMAGE OF ORGANS AND SYS-
TEMS AT SJOGREN’S SYNDROME

Yakimenko D., Yakimenko E., Yefremenkova L., Klochko V.
Odessa national medical university, Ukraine

The aim of the study was to determine the presence of various
organ-specific and organ - nonspecific autoantibodies and their
association with Sjogren’s syndrome — one of the most perva-
sive autoimmune disorders that affects entire body. The etiol-
ogy of Sjogren’s syndrome is not clearly understood. It may be
due combination of factors: inherited, hormonal, infection from
virus.

21 patients were examined, all women, mean age 53.5+0.9
years. Everyone was conducted clinical, laboratory and instru-
mental trial, definition of existence of antinuclear antibodies,
a rhematoid factor, antibodies to antigens of a thyroid gland,
smooth muscles, parietal cells of a stomach, antigens of sial
glands and alpha- fodrin. In addition to SS- A and SS — B an-
tibodies and a rheumatoid factor there are characteristic of Sjo-
gren’s syndrome, were revealed antibodies to the native and
denatured DNA, antigens of a thyroid gland, stomach, smooth
muscles, neutrophilic leukocytes, sial glands.

It was found that in addition to a clinical manifestations Sjo-
gren’s syndrome is characterized by existence of a wide range
of organ-specific and organ- nonspecific autoantibodies that is
a consequence of polyclonal uncontrollable activation of the
immune system. Existence of autoantibodies is associated with
features of a course of a disease, existence of damage of organs
and systems and requires individual treatment.

Keywords: Sjogren’s syndrome, organ-nonspecific autoanti-
bodies, organ-specific autoantibodies.

PE3IOME

OPTAHOCHHIEHU®HUYECKHUE U OPTAHOHECHELHU-
OUYECKHUE AYTOAHTUTEJIA U IIOPA’KEHUE OP-
T'AHOB 1 CUCTEM ITPU CUHAPOME LLIETPEHA

SAxumenxo [.0., Axumenko E.A., EdpemenxoBa JI.H.,
Knouko B.B.

O0ecckuil HaYUOHATbHBIL MEOUYUHCKULL YHUBepcumem, Ykpauna

Llenpio nccaenoBaHus SBISIIOCH ONPEASICHNE HAMNIUS pa3-
JUYHBIX OPTaHOCTICNIU(PHUIESCKUX M OPTaHOHECTICHH(YHICCKUX
AyTOAHTHUTENl M UX ACCOIHMAINU C MOPAKeHHEM OPTaHOB H CH-
crem nipu cunapome llerpena.

Ob6cnenoBana 21 xenmmHa ¢ cuHgpoMoM lllerpena, cpen-
Huit Bo3pact 53,5+0,9 ner. Bcem mpoBeneHbl KIMHUYECKHE U
71a00paTOPHO-MHCTPYMEHTAIBHBIE NCCIEAOBAHMS, OIPEIEICHO
HaJIMIHe aHTUHYKJICApHBIX aHTHUTEI, PEeBMAaTOUAHOTO (hakTopa,
QHTHUTEI K aHTUTeHAM IIUTOBUAHOH XKeNe3bl, ITaAKOH MyCKyla-
TYpBI, TAPHETATBHBIM KJICTKAM JKeTy[Ka, aHTUT€HaM CIIOHHBIX
xKene3 u anbga-poapuny. [TomruMo xapakTepHUX TSI CHHIpOMA
Llerpena anturen SS - A u SS — B u peBmMatongHoro ¢gakropa
BBISIBJIEHbI aHTHUTENA K HAaTUBHOM u neHarypupoBaHHoi JIHK,
AQHTHUTeHAM IUTOBHHON JKeJIe3bl, KeTyaKa, TIIaKOH MyCKya-
TYPBI, HEHTPOPUIBHBIX JTEHKOIIUTOB, CIIOHHBIX JKEJe3.
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Cungpom Illerpena, HapsiTy CO CIOXHBIM CHEKTPOM KJIMHHYE-
CKUX MPOSBICHH, XapaKTePU3yeTCsl HATTMYHEM IIIUPOKOTO CIICKTpa
opratocrenu(puIecKux U OpraHoHeCHeU(PUIECKHUX Ay TOAHTUTEI,
YTO SIBJISICTCS CIIEICTBUEM IOJMKIOHAIBLHON HEKOHTPOIMPYEMO
aKTUBALlMM UMMYHHOH cucTeMbl. Hanuuue ayroanturtesn accouu-
UpYyeTCsi ¢ 0COOCHHOCTSAMHU TeueHHs1 3a00JIeBaHMS, HAJINUUEM I10-
PaKEHUST OPTraHOB U CUCTEM M TPeOyeT MHANBHIYATbHBIX TTOIXO0-
JIOB K JISYCHHIO C yIETOM TUX (HaKTOpOB.
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COBPEMEHHBIE OCOBEHHOCTH ITATOMOP®03A CU®UJINCA (OB30P)

Bbonpapenko I'M., Yuyuko C.B., Hukurenko U.H., lllep6akoBa 10.B.

I'Y «dnemumym depmamonoeuu u éeneponocuu HAMH Ykpaunwry, Xapvkos, Yxpauna

Knunuxo-snudemuonozuueckue, namomopghonozuieckue oco-
bennocmu cugpunuca. Cupuiuc ocraercs akTyalbHOU mpooiie-
MO JIepMaTOBEHEPOIOIHH, Bpauell CMEXHbIX CIIELUaTbHOCTEN
BO MHOTHX CTPaHaX MHUpPA, 4TO 00YCIOBIEHO POCTOM YHCIIA Ta-
LIMEHTOB C NOPaKEHUEM HEPBHOW U CEPAEYHO-COCYAUCTON Cuc-
TeM, BHYyTPEHHHUX OPraHoB (TI€U€Hb, JIETKHE, TOYKH, CENe3eHKa,
JKEIYJI0K), OTIOPHO-ABUTraTeNIbHOH cuctemsl [4,9,15]. Exxerogno
B MHPE PETUCTPUPYETCS OKOIO 6 MIH. OOJIBHBIX CH(PHIHCOM.
3HAUNTENBbHBIN yAENbHBIH BEC B CTPYKType 3a00JeBacMOCTH
CH(UINCOM COCTABISIIOT NaTeHTHBIE (GopMEI - 0T 20% 1o 40%
[10,15]. B 2014 r. B 29 crpanax EC 3apeructpupoBan 24541
ciydait cudumca (5,1 va 100000 Hacenenust). Cpenu GOIBHBIX
CU(UIICOM COOTHOLICHHE MYXXYHH U skeHIMH B 2014 1. cocTa-
Buio 6,2:1, ypoens 3a0oneBaemocT - 8,3 ciydas Ha 100000
HaceneHus cpenu MyxuuH (18045 cimywaes) u 1,3 - cpenu xen-
uwmH (2897 cinyuaes). MccnenoBanus nocnenaux jet [10] yka-
3bIBAlOT Ha OOJee 4acToe BBHISABICHHE PAHHErO JIATEHTHOTO CH-
¢unca cpeau maueHToB B Bozpacte 20-40 net u yamie cpeau
eHmuH. Habmromaercst poct gonu nauuentoB 50-70-neTHero
BO3pacTa, y KOTOPBIX OTMeuaeTcs 0ojee TSKEeIoe TeUeHHe CH-
¢unntHyeckoit nHekyu. [IpakTudecky y MONOBUHBI MalH-
€HTOB TOKUJIOTO BO3PACTA BBISIBISAETCSA JATCHTHBIA CH(UINC.
Pannwnii natenTHII cudunanc auaraoctupyercs B 21% ciydaes,
MO3AHUN JTaTeHTHBIH - B 27%. Ilo manHbIM psma aBTopos [9],
JKEHIIMHBI B IPYNIE MAI[MEHTOB C PAaHHUM JIATEHTHBIM CH(H-
JICOM COCTaBILIIOT 78%. BOMBIIMHCTBO MAIEHTOB C PAHHUMH
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(opmamu ateHTHOTO cuduIMca He HaxonsATest B Opake - 60%
JKEHIIMH U Gombire 40% MyxuuH. B cTpykType 3TuX 60IbHBIX
6onee 10% xeHmmH 1 40% My>KUUH CTPaJAIOT aJKOTOIH3MOM,
MPUEMOM HApKOTHUECKHUX CYOCTAHIIMH, HAXOIATCS Ha ydueTe y
Hapkonora [1,9,21]. 3a nepuox ¢ 2008 mo 2014 rr. otmeuaeTcst
pe3Koe yBETHUYEHHE KOTMYECTBA 3apErHCTPUPOBAHHBIX CITydacB
cudunuca cpean romocekcyanuctos [10,17,19].

Oxono 40% GOMbHBIX paHHUM CH(HINCOM HaXOsITCs B Opa-
K€ M UMEIOT BHEOpaYHbIE TIOJOBBIE CBA3HU. TonbKo 8% MyX4MH,
UMEIOINX BHEOpauHbIE MOJOBBIE CBS3H, UCIONB3YIOT Oapbep-
HbIE MeTOZIbI KOHTparenuu. Y 30% mauI], UMEIOIHX B TeUeHHE
rofia HECKOIBKUX TOJIOBBIX MAPTHEPOB, B TOM YHUCIE U CIydaii-
HBIX, BBISIBICHBI CKPbIThIE hopMbl cudunuca. Y 3% u3 HuX qua-
THOCTUpYeTCs no3aHss Gpopma 3aboneBanus. [1o JaHHBIM JUTe-
paTtypsl, paHHUN cuUINC AUATHOCTHPYeTCs y 9% MyX)UMH H
30% >KEeHIIUH, UMEIOIINX OJHOTO TTOJ0BOTO MapTHEpa B Teue-
HME ToJ1a, a MOo3/(HssA (popMa 3aboneBanus - y 3,4% KeHIIHH, T.e.
HaJIM4YKe OJHOTO TOJIOBOTO MapTHEpa He TapaHTHPYyeT n30exka-
HUs 3apaxkeHus cugunucom [10].

OnuaeMHoNIorHyYecKas CUTyanus 3a00JIeBaeMOCTH CHOMIH-
COM B YKpaHMHE XapaKTepu3yeTcsi CHIKEHHEM JacTOThI 3aboe-
BAaeMOCTH, UK KoTopoi mpuxoautcs Ha 1996-1997 rr. (150,9
ciyuaeB Ha 100 Toic. HaceneHus B 1996 ) [4]. 3a nmepuox ¢ 2008
nmo 2014 rr. oTMedanoch odiiee CHIKEHHE 3a0071€BaeMOCTH
BceMu Gopmamu cuduiarca B YkpanHe. IHTCHCHUBHBINH TO-
KaszaTenb 3aboneBaeMocTu cuduincom coctaBua B 2008 .
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25,0 ciyuyaeB Ha 100 Tbic. HaceneHus, B 2009 . - 20,0, B
2010r. -16,3,82011 .- 14,1,82012. - 11,7, 82013 1. - 10,1,
B2014 r. — 8,6. B 2014 rony cudunrcom yamie 00oaenn Myx-
yuHbl (9,8 Ha 100 ThIC. Hac.), ueM >xeHIMHBI (7,5 Ha 100 THIC.
Hac.). B aTu roxsr yBenuuunnack 3a060s1ieBaeMOCTh CHOUIHCOM
cenbckoro Hacenenus: B 2008 r. ona cocraBmia 23,10%, B
2013 r. - 24,4%, B 2014 1. - 35,1% oT Bcex OONBHBIX CUHU-
JUCOM, a B HEKOTOPBIX pErMoHax MpeBbllana 3aboneBae-
MOCTh TOpOXKaH. YYacTHJIUCh clydau OBITOBOTO cuduinca
0COOCHHO B celbckuX paiionax. [Tokasarenu ynenbHOTo Beca
paHHero cuduinca CHIKAINCH, a MO3/IHUE U HEYTOYHEHHbIE
¢dopmbl - yBenuunBaiuch. Panuuii cudumuc B 2008 r. co-
craBuia 41,81%, B 2013 1. - 35,43%. YnenbHbIN BeC paHHEro
nateHtHoro cuduiuca B 2008 . cocraBui B 47,7%, B 2013
r. - 45,9%. Ilozauue Gopmbl cudminca B oduiel CTpyKType
3aboneBaemocty B 2008 1. cocrasuinu 4,0%, B 2013 1. - 9,7%.
B cTpykType 3abo1eBaeMOCTH CUGHUINCOM JIPyTHe U HEYTOU-
HeHHbIe popmbel B 2008 1. cocraBmiu 5,8%, a B 2013 1. - 9,6%
oT 001ero yuciia 60abHbIX cupuarncom. OcobeHHOCTH 3200-
neBaemMocTH cuduiucom B nepuox ¢ 2013 no 2017 rr. npu-
BEJCHBI HA pPUC.

2017 02

|

1.
2016 [ — s
o5 [ — s
v M nosgxve ¢popmbl
B Cudumnuc, Bce popmbl
01 [ —— -

013 [ —— .

IS
~
IS
@
o
5
]

Puc. 3abonesaemocmsv nozonumu gopmamu cuguiuca 3a
2013-2017 2e., unmencusnwiii nokazameiv na 100 moic. Hace-
Jlenust

CamocTosTenbHO 00paIlalinuch K 1epmaroBeHeponory 16,9%
6OJ'H)HI>IX. AKTHBHO BBISIBIISUIH OOJIBHBIX CI/lq)l/IJ'lHCOM B OCHOB-
HOM Bpadu JepMmaToBeHeposioru - 36,6%. Cienyer OTMETUTh,
YTO B ITOCJICAHUEC I'OAbl YXYALINIOCH BbISABJICHUE U IIPUBJICUYCHUC
IIOJIOBBIX KOHTAKTOB. Pe3ynbraTsl HEKOTOPBIX HCCiIeN0BaHuUi [ 1]
CBUJICTENILCTBYIOT 00 JKOHOMHYECKHX IMpoliieMax B CEMbsX,
1€ )XKUBYT U BOCHUTBHIBAIOTCS AC€TU U IIOAPOCTKHU C BBISIBJICHHOM
CUOUITHTHICCKON HMHGEKIMEH, 3HAYUTENbHAST YaCTh KOTOPBIX
(42,2%) npoXUBAET B HEMOIHBIX CEMbSIX.

Takum 00pa3oM, coBpeMeHHast 3MUAEMHOJIOTHUECKas CUTYa-
1us 3a0oeBaeMOCTH CUGUINCOM B YKpauHe XapaKTepH3yeTcs
TEHJICHIIMEH, BBI3BIBAIOIICH 3aKOHOMEPHYIO 00ECIIOKOSHHOCTh
creruanucToB. 3a001eBaeMOCTh 3HAUYMTENIBHO CHU3HMIIACH, O
HAKo, TIPH ITOM, M3MEHWIACH Ka4eCTBEHHAs! CTPYKTypa cH(H-
JINCA - OTMEYACTCA TCHACHIMSA K 0oJtee TSHKENBIM KIHHUYECKUM
nposinenusiM [1,4]. Poct ynenbHOro Beca CKphITBIX (OPM CH-
(1)I/IJ'II/IC3., CHIDKEHHE aKTHUBHOTO BBISIBIEHUS OOJILHBIX YKasbl-
BAIOT Ha IO37Hee OOpalieHHe MAalMeHTOB M HEZOCTATOYHOE
BBISIBJICHUC I/IH(l)I/ILlI/IpoBaHHbIX, YTO KOCBEHHO YKa3bIBacT Ha
HPEBBILICHHE PEaJbHON PacpOCTPaHEHHOCTH HH(EKIMU Hal
odunmansHo 3aperucTpupoBanHoil. [Ipu mpoBenenun peop-
raHU3alllu JAEepPMaTOBEHEPOJIOIUYECKON CIIy>KObl YCTaHOBJICHO
CHIDKEHHE KOHTPOJIS 32 KAYECTBOM MEHMIIMHCKON TTOMOLIH, (-
(EKTUBHOCTH JI€UCOHO-MATHOCTUYICCKON, POTHBOAIHUICMHU-
YECKOW U MPOPHIAKTUICCKON padoT.
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B CBsA3HU C COBPEMEHHBIM JWUHAMUYECKU MCHAIOLIIMMCSA I1a-
ToMopdo3oM cubuiIrca, OOYCIOBICHHBIM H3MEHEHHEM Kak
I/IMMyHHOFO CTaTyCa, TaKk " BO3MO)](HOI>i IMaTOIr€HHOCTHIO T
pallidum, TpyaHOCTBIO M HECBOEBPEMEHHON IMArHOCTHKOM
3a00sIeBaHMs, HATHMYUEM APYTUX HHQPCKIMH, MEPEAaroIInxcs
nonoBeiM nytem (MIIIIT), comyTcTByromei maronoruei, He-
BCEr/a aJeKBaTHBIM JICUCHHEM - YPE3MEPHOE «yBJICUCHHE» Ha-
3HAYCHUEM JAIOPAHTHBLIX IIpEraparoB prl’[l’[bl TMECHUIINIIJINHA,
HEKOHTPOJIUPYEMOE NPUMEHEHHE aHTHOMOTHKOB - 3aKOHOMEp-
HO IPOUCXOOUT POCT l'[pel/IMyl_LleCTBeHHO CKPBITBIX U IMO3AHUX
¢dopMm B cTpyKType 3a00JIeBaeMOCTH CHU(HINCOM U pa3BHUTHE
cepopesuctentTHocTd [4,18]. CoBpeMeHHbIE CBEACHUS O YacTO-
Te TIOpayKeHUs HEPBHOI CHCTEMBI NPH CU(UINCE BapbUPYIOT B
HMIMPOKUX mpenenax — ot 22% mo 70% [1,15]. O6onoveunsie u
COCYIHCTBIC, T.. ME3CHXUMaJbHbIC (OPMBI ITO3THEr0 HeWpo-
cudurca mnpeobiagaloT HaJx MapeHXMMATO3HBIMU (CyXOTKa
CIIMHHOTO MO3ra, IPOrPEeCCUBHBIN Mapanuy, Tabomapanuy).
HccnenoBarenu OTMEYAIOT, YTO COBPEMEHHBIH MaHH(ECTHBIH
Heripocudpuinc (HC) — 3T0 MEHMHrOBacKyJSIpHBIH cHpHIHC
(MBC). IMopaxeHne MO3roBbIX 000JIOUEK COUETASTCS CO CIIel-
UGUYIECKUM BaCKyIUTOM. SIBJICHHMS MEHHHIHTa y OOJBHBIX
OOBIYHO BBIPAKEHBI HE3HAYUTEILHO. Y OOJBIIMHCTBA OOJTBHBIX
npu MBC B Havase 3a00eBaHus HAOMIOMAIOTCS PACCTPONCTBA
HCHXH'—[CCKOﬁ C(bepbl'. CHUXCHHUE TaMATH, BHUMAaHUs, YTOMIIAC-
MocTh [4,9]. YeraHOBIICHHE OKOHYATEIBHOIO JHarHo3a BeChbMa
CIIOKHAs 3a/1a4a BBHUIY MOIMMOp(dU3Ma M HecrnenuupuIHOCTH
HEBPOJIOTMYECKUX CUMIITOMOB IpH MaHH(peCTHBIX Gopmax 3a-
GosneBaHus, yBEeIMUYCHHsT 4acTOThI CKPBITHIX opm HC u orcyT-
CTBUA YETKUX JUArHOCTUYECKUX KPUTCPUECB.

[Taromopd03 MO3AHETO BHCIEPATBHOTO CH(HINCA BBIpaXKa-
eTCsl B IPHOPHUTETHOM CH()UIMUTHUSCKOM MOPAXKSHUH Cepled-
HO-cocynucTtoi cucrtemsl - 90-94%, neuenu - 4-6%, apyrux
oprasoB - 1-2% [4,15]. AopTUTBI BOCXOAALIETO OTAENA a0PTHI,
CTEHO3 yCThEB BEHEUHBIX apTepuil, HeOCTATOYHOCTh A0PTallb-
HBIX KJIAIIaHOB M aHEBPHU3Ma aOPThl YaCTO IPOTEKAIOT Ha (oHe
OTPUILATENBHBIX PE3yJIbTaTOB CTAHJAPTHOIO CEPOJIOTMYECKOrO
KOMIUIEKCA M TI03TOMY JJMAarHOCTHPYIOTCSI HECBOEBPEMEHHO.

[penmonaraercsi, 9T0 COBPEMEHHBIN maroMopdho3 cudmmca
HPHUBOMT K MOTEPE CTPOTOif HO30JIOTMYECKOH OUepPEHOCTH MHO-
rux ero ¢opm. 11 OKOHYATEIbHOW TOCTAHOBKH JIHAarHo3a Hepe/-
KO IPUXOOUTCA y‘lI/lTblBaTb HeBpOﬂOFH‘[eCKHﬁ, Tepal'leBTl/I‘leC](l/lﬁ
craryc OOJBHOrO, mpuderarb K KOHCYJIBTAlMH Kapauoliora, He-
BpOIIATOJIOra, OKYJIMCTA M JAPYTUX crenuaniuctos. [Ipu stom mc-
HOJIB3YIOT JIAaHHBIE aHAMHE3a, PE3YJIbTaThl CePOJIOrMYECKUX PeaK-
1wit. [Tpy CKpBITBIX 1 MO31HUX (hopMax HEOOXOAMMO HCCIIEI0BATH
CIMHHOMO3rOBY!0 ukocTh (CMIK), Hanmmune HeBpOJIOrnYeCKoi
CHMTOMATHKH, IIPH HEOOXOAMMOCTH MPOBOIUTH SXOHIIE(aorpa-
¢uro, sxokapanorpaduio, KOMIBIOTEPHYIO TOMOTPaduIo, peoBa3o-
rpaduro, PEHTTCHOIOTNYECKOE 00CIICIOBAHNE.

[Mpu n3yueHnu cupuiMTHIecKol HHQEKIMK B MOCIIEIHNE TOMbI
3HAYMTENIBHOE BHUMAaHUE YIENSUIOCh ocoOeHHOCTsIM 1. pallidum,
[IATOTEHHOCTH U BUPYJICHTHOCTH, a C JAPYroi CTOPOHBI - peak-
TUBHOCTU MaKpoopraHusma, COCTOSIHUIO PIMMyHHOI?l CHUCTCMBI,
HAJINYHIO (PAKTOPOB, CIIOCOOCTBYIOIINX OOJIBIICH MM MEHBIICH
CKJIOHHOCTHU K BOSHHKHOBEHHIO 3a00JIeBaHMs1, UTO IPUOOpeTaeT
0COO0BIif CMBICII B CBSI3U C Pa3pabOTKOi M BHEIPEHHEM B IpaK-
TUKY METOAOB I'€HOTUIIMPOBAHHSA, KOTOPBIC MPUMEHAOTCA KakK
U XapaKTEPUCTUKHU TC€HETHYCCKH 06yCJ'lOBJ'leHH]>IX CBOﬁCTB
MHKpPOOpraHu3Ma, Tak ¥ Makpoopranusma [2,8]. B nocnennee
BpEMsL JJ,OCTI/IFHyT 3Ha‘{I/ITeHbelﬁ porpecc B IOHUMaHUU MOJIC-
](y.]'lﬂprIX MEXaHU3MOB BPOXKIACHHOI'O I/IMMyHI/ITCTa.

3HAYMUTEIBHO PACHIMPUINCH MPEJICTABICHUSI O IpoLeccax
AKTUBALMK BOCIAIUTENIFHOTO Mpoliecca B OTBET Ha jeiicTBHE
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[aTOTeHOB WM MOBPEXKACHHS TKaHEH; 0XapaKTepr30BaHbl pas-
JIMYHBIC KJIETOYHbIC CTPYKTYPBI, PACIIO3HAIOLINE NPU3HAKH T1a-
TOT€HOB WJIH TOBPEXKICHUSI KJIETOK, KOTOPbIe 0003HAYAIOTCS KaK
«peuenTopsl, pacrnosHatomue narrepu» (PPII). CoBokynHocTh
MOJICKYJSIPHBIX MapKEpOB MaTOI€HOB COCTABIISIET «IIaTOTCH-ac-
COLIMUPOBAHHbBIN MousieKysIsApHblid narrepn» win [TAMII - sto
OakrepuanbHbie nonucaxapubl, Tokcuubl, PHK win JJTHK. Eme
OJIHY TPYIITY CUTHAJIBHBIX MOJICKYJ COCTABISIOT MapKepbl I0-
BPEXICHHS KJICTOK W TKaHEH, WM allapMUHbI, COCTABIISIONIIE
B KOMIUIEKCE «MOJICKYJISIPHBIH IaTTepH, acCOLUUPOBAHHBIN
¢ noBpexaennem» (danger associated molecular pattern wiam
JAMII). K HUM OTHOCATCSI BHEKJIETOUHBIC HYKJICOTHbI, KPU-
CTaJlIbl MOYEBOW KHUCIIOTHI, OKCUIaTUBHBIN cTpecc [2,3].

ITo cpaBuenuto ¢ xapyrumu Bo3Oymutemsimu WUIIIIIT ot-
HocutensHo T. pallidum monyueHO HEIOCTATOYHO MOJIEKY-
nspHO-reHeTndeckoil uHdopmamuu. OJHUM H3 3HAYUMBIX
JOCTHIKEHUH TOCIEAHUX JIeT SBISICTCS pa3paboTka BBICO-
KOYYBCTBHUTEJIBHBIX MOJIEKYJISIPHO-TEHETUYECKUX METOI0B
tunupoBanus 1. pallidum, oCHOBaHHBIX Ha BBISIBICHUH MOJIE-
KYJISIPHBIX OCOOCHHOCTEH B KIIMHUUECKHUX 00pa3iax. SHaunTelb-
HBI TIPOrpecc MOJICKYJSIPHO-OMOTIOTHYECKUX HCCIIeJOBaHMUIMA
MO3BOJIMII Y4€HBIM [3,6,8,12,13] npeayionuTh METOJl TeHOTHITH-
poBanust 7. pallidum, ocHOBaHHBII Ha aHAJIM3E T'€HOB Ipr U arp. B
OonbIIMHCTBE IyOnuKanumil tunmupoBanue 1. pallidum ocHoBaHO
Ha MoJauMopduU3Me JBYX T€HOB /pr U arp. 3aTeM ero JONOJIHHU-
JIU TTOKa3aTeasiMu osiumopdusma eie oxHoro rexa 1. pallidum
tp0548, 9TO 3HAYUTETBHO MOBBICHIO HH(GOPMATUBHOCTH ITOTO
mertona. Mccnenosanust JIHK T. pallidum HemocpencTBenHo B
KIMHUYECKUX 00pasiax Mo3BOJISIET ONPEIe/IUTh TeHETHISCKHIE
0COOCHHOCTH BO30OYAUTEIIS, IPOBECTU I'EHOTUIINPOBAHKE U TIO-
BBICHTb Ka4eCTBO JUArHOCTUKH cuduinca. CoriacHO JaHHBIM,
HOJIy4eHHBIM B HCCIICOBAHUSIX COTPYIHUKAMH J1abopaTopuu
UMMYHOJIOTHH, TaTOMOP(OIOTHHA U MOJICKYISIPHOW T'€HETHKH
Wucturyra nepmaronorun u Beneponorun HAMH Vkpaunsl,
npu tunuposauuu 7. pallidum, BbISIBICHHON y OONBHBIX CH(U-
JIICOM Ha Tepputopuu Bocrounoro pernona YkpauHbl, oOHapy-
JKEHBI BapHaHTHI a, b, ¢, d, g, i, p reHa fpr. Y rena arp T. pallidum
BBISIBJICHO 5 THIIOB CO CIIEAYIOLUIMM KOJIMYECTBOM 60-HYKICOTHI-
HBIX MTOBTOPOB: 2, 6, 7, 13, 14. JlomuHupyomuii reHoturi ¢ 6 mo-
BTOpaMH OOHapyKEH T0YTH B TOJI0BHHE 00pa3uoB. Bo Bcex obia-
ctx BocTouHoro pervona YkpauHs! npucyTcTByeT THIl p. Kpome
TOTO, B IBYX 00JNacTsiX 0OHapy»KeHbI THIBI g U 1. B oTnenbHbIX pe-
TMOHAX pacIpe/ieNieHre TeHOTHIIOB HECKOJIbKO oTiiyaeTcs. Kpome
IeHOTHIIA p HaleHbl TeHOTUN a [3]. BelmensnoxeHHoe IUKTyeT
HEOOXOMMOCTh MPOBEACHHS JAIBHEHIINX HMCCICIOBAHUN MOJIe-
KYJISIPHO-TEHETHUECKHX XapaKTePHCTUK BO30yquTelst cuduimca.

3HaunMoOil npobiemMoil ocraercst pa3BUTHE 3a00JI€BaHUS Ha
(oHE BBIPKEHHOTO KJIETOYHOTO M T'yMOPAIIbHOTO MMMYHHTE-
toB. ®akropamu BupyineHtHocTH 1. pallidum sBnsiercst criocoo-
HOCTh pa3pywiath 0a3ajbHYI0 MEMOpaHy M JE€CMOCOMBI, 4TO
HO3BOJISIET TPEIIOHEMaM YXOIUTh OT MaKpo(haroB v UTOTOKCH-
YECKHUX JUM(OINTOB B MAIOAOCTYIHBIC [UISl HUX MecTa, ciiabast
UMMYHOTCHHOCTh HapyxHoW MmeMOpausl T. pallidum, cBsi3bl-
BaHUE OCJIKOB M IIMKO3aMUHIIMKAHOB MaKpOOpraHHW3Ma, CIIO-
cobnoctb 1. pallidum nonaBisaTh UMMYHHBIH oTBeT. [loaTOMY
3aIUTHBIC MEXaHW3Mbl MaKpOOPraHU3Ma He CIIOCOOHBI HOJTHO-
cThi0 ObecreunTh HelTpanusamuto 1. pallidum. Jlokasano, 4to
T. pallidum xax v TUTONICNITU/IBI, U3BJICYCHHBIC U3 HEE, CTUMY-
JIUPYIOT CUHTE3 Npo- U npotuBoBocnanutenbubix TNF, WJI-1a,
nJ1-6, M-8, NJI-10, NJI-12 [4]. ITo MHeHUIO psina aBTOPOB [4],
HOBBIILICHUE COZCPKaHMs Y-UHTep(epoHa y OOJBbHBIX B CHIBO-
POTKE KPOBH HOATBEPKIAET JOMUHUPYIOIIYIO0 aKTHBHOCTb Th-
1-KJIeTOK.
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OreHKa YpOBHSI NPOTHBOBOCHAIMTEIBHBIX IUTOKHHOB Y
OOJIBHBIX CKPBITBIM PAaHHUM CH(HIMCOM BBISIBUNA, YTO YpO-
BeHb MJI-6 10CTOBEpHO BbIIIE y BCEX MAIUEHTOB, & YPOBEHb
WNJI-1,3 nossimieH y 78% GonbHbIX. MccnienoBanue cbIBOPOTOU-
HOTO YPOBHSI LIMTOKMHOB U PAaCTBOPUMBIX (OPM MeMOpaHHBIX
AQHTUTCHOB KJIETOK MMMYHHOH CHCTEMBI I0Ka3ajo, 4TO IIpH
CKpbITOM cubuirce mossieHo copepxanne MHD-y. V 6omb-
HBIX CHIDKEHA KOHIIEHTpAlMs pacTBOPUMBIX aHTHreHoB HLA
I knacca, ypoenb CD50 moBbllIeH, YTO CBUAETEILCTBYET 00
UMMYHOPETYIATOPHON posu pacTBOpUMBIX aHTUreHoB HLA 1
Ki1acca, pactBopuMbIx popm CD95, CD50 aHTHUTeHOB, a TaKXKe
0 MPEUMYIICCTBCHHOW aKTHBALUMK Mpu cuduarce T-xenmnepon
I tuma. Ipu ckpeIThIX (Qopmax cuduinca ormeyaercs 0o-
Jiee BBIpaKEHHAs DKCIPECCHs LUTOKUHOB, MPOAYLHPYEMBIX
Th-1-num¢pounrtamu (MJI-1,3, UHO-y, ®HO-a), oTrmeuaercs
nmucbananc rurokuno NJI-4, NJI-6 B cpaBHEHUH ¢ aKTHBHBIM
cuduicoM. BrisiBiieHa 3aBUCUMOCTh YPOBHSI COACPIKAHMS LI~
TOKHHOB OT JUTUTEIBHOCTH CU(DUINTHYECKOW MHPEKLIUH - TIPH
no3HUX (popmax cuduirca OTKIOHEHHs Oosee BhIpaKeHsl [4].

B nocnienHue rogpl 3HaYMTEIbHOS BHUMAHUE YIIISIETCS U3-
MEHEHUSIM COCYJHCTOM CHCTEMBbI HPH CUQHINTHYECKOH HH-
(dexuun. YuuteiBas, 4yto Bo30yautenb cuduauca 1. pallidum
SIBISICTCSl TKAHEBBIM BO30YIUTENEM, KOTOPBIA MOPa)XkaeT Co-
CYMCTYIO CHUCTEMY, BEPOSITHOCTb MOPAXXEHHsI JHJOTENHUS CO-
CYJIOB M aKTHUBALMM MeTa0oJIM3Ma B YCJIOBUSX T'MIOKCHH IPH
UHOUIUPOBAHUM HE BBI3bIBaCT coMHeHuit [4,9]. IMopaxenue
COCY/IOB SIBJISICTCSI OJHUM M3 CaMbIX PAHHHUX M CEPHE3HBIX MPO-
SIBIICHUI cCuUInTHYCCKOI HHDEKIUK: TpyObIe crienuduuecKne
BOCIHAJIHUTEIbHbIC N3MEHEHUsI COCYMCTON CTEHKH OTMEYaloTCs
yXK€ Ha Ha4yaJbHOM JTare Pa3BUTHs CU(MINCA. YCTaHOBIEHO,
YTO HA PaHHHX CTAAWSIX HAYMHAIOTCS M3MEHEHHUS! COCYIHCTOrO
SHJIOTENNSI U CO CTOPOHBI TPOMOOLMTAPHO-COCYIUCTOTO TIe-
MOCTa3a, CTEIeHb NPOSBICHUI KOTOPBIX 3aBHCUT OT AaBHOCTH
MHOULIUPOBAHUS U HE KOPPEIUPYET C KIMHUYSCKUMHU MPOSIBIIE-
HUSAMH. Y OOJBHBIX CKPBITHIMU (hopMaMH CH(UIIHCA BBISIBICHBI
HapyLICHHs KOATryJILHOHHOIO TeMOCTa3a, YTO MOATBEPIKIaeTCs
OMOXMMHMYECKUMHU IPH3HAKAMH OJHIOTEIMANBHON JUCHYHK-
LM, BO3HUKAIOLIEH MpH crienudruiyeckoM 0e3CHMITOMHOM Ba-
ckynute [4]. [Ipu uccnenoBanuy GHONTATOB CUDUIUTHICCKUX
JJIEMEHTOB BBISIBJICHO HMCTOHYEHHE HYHOTEIUAIBHOIO CIIOSl B
PaCUIMPEHHBIX COCYyAaX ACPMbl. XapaKTepHOH OCOOCHHOCTHIO
SIBUJIOCH HAJIMYKE Je(OPMUPOBAHHBIX IPUTPOLIMTOB B IIPOCBE-
Te cocynoB. Ha MOBEpXHOCTH SHIOTEIMOLKUTOB OOHAPYIKEHBI
JIOCTAaTOYHO JUTMHHBIC OTPOCTKH, & B [IUTOIIA3Me — SAUHNYHbIC
KpyInHble Bakyonu. I pynna uccienosareineii [4] npu usyuyeHuu
0Cco0eHHOCTE MH(EKIHMOHHOTO Mpolecca pasuuHbIX (GopM
cuduica ycTaHOBMIA, YTO MHTHMA KalMULIPOB 00pa3oBaHa
SHJIOTEINAIBHBIMU KJICTKAMH HETPaBHIBHON (OPMBI, MEXKTY
KOTOPBIMHU BBISIBJICHBI ILEJICBUIHBIE TPOCTpaHCcTBa. [Ipu amek-
TPOHHON Mukpockonun OuonrtaroB cudununos 7. Pallidum
Yare onpenessieTcss B CTeHKaX MEJIKHX apTepHid, paciioiokKeH-
HBIX Ha TPaHMLE ACPMbI U FHIOASPMBL. [loKa3aHbl TakxKe Mpo-
LIeCChI YHAOUUTOOH03a TPEIIOHEM B SH/IOTEIIMU COCYJI0B U HEPB-
HBIX BOJIOKHAX.

Jluaenocmura. 3HAYMTEIBHON NPOOIEMOi sIBIsieTCsl Ua-
THOCTHKA CHU(UINCA. YBEIMYCHUE CKPBITBIX M TMO3IHUX (Hopm
3a00JIeBaHMsI, KOTOPBIC YACTO BBISBIISIFOTCS MIPU CIIYyYaiHBIX Ce-
POJIOTMYECKUX 00CIIeOBaHUIX B OOIIECOMAaTHYECKUX CTalUO-
Hapax U HOJIMKIMHUKAX, IPUBOJHUT K 3aII03/1aJI0N JUarHOCTHKE
cuduirca u, cIea0BaTeNbHO, TEPANUH C BO3HUKAIOLIMMH I10-
CIIEACTBUSMHU JUIS 340POBbsS M XM3HU maueHTtoB [1,9,10,16].
OCHOBOW JTMAarHOCTHKH SIBISIETCSI MPOBEJICHUE J1ab0opaTOpHBIX
uccienoBanuit [6,7]. Jns auarHocTukd cuduinca MPUMEHS-
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IOTCSl IPSIMbIE W KOCBEHHBIE METOIbI. AOCOJIIOTHBIM JI0Ka3a-
TEJIBCTBOM Hajuuusi 3a0ojieBaHus sIBIsieTcs oOHapyxenue 1.
Pallidum B 06pa3uax, MoJIy4eHHbIX U3 0YaroB MOPaKeHHH, T10-
CPEACTBOM MHUKPOCKOIIMUECKOTO UCCIICIOBAHHSI B TEMHOM I10JI€
3peHusl, IMMYHOTHCTOXHMHYECKOTO HCCIIEOBAHUS C HCIOJb-
30BaHMEM MOHOKJIOHAIBHBIX WM IOJMKIOHAIBHBIX aHTHUTEI,
BoisiBiienue cnetuduueckoir JJHK u PHK Bo3Oynutens more-
KYJISIPHO-OMOJIOTMUECKMMH METOAaMH C HCII0JIb30BAHUEM TECT-
cuctem [16,20]. [IpuopureToM JaHHOTO HANIPABIICHUS SIBIISIFOTCS
nonaumepaszHas uennas peakuus (PCR), PCR B pexume peanb-
Horo BpemeHu (PCR-RT), TpanckpunuuoHHBII MeTOA aMIuIu-
¢uxaruu nykiaenHoBbix kuciot (Nucleic Acid Sequence-Based
Amplification - NASBA) ¢ metekuueil mpoayKToB aMruinduka-
1y B pexxume peansHoro Bpemenu (NASBA-RT) [11,13,20].
[TpsiMble METO/IbI HCIIOJIB3YIOTCSI B OCHOBHOM JUIsl THArHOCTHKH
MaHU(ECTHBIX, paHHUX (opM 3a00neBanust. K HenpsMbIM MeTO-
JlaM OTHOCSITCS CEpPOJIOTHUECKUE HCCIIEIOBaHMUS, SBIISIOINECS
OCHOBHBIMHM IIpU ITOCTAHOBKE AuarHosa [5,14,21].

IIpoBeneHHbIil aHANN3 COTPYIHUKAMU J1abOPaTOPUH CEPOJIO-
run uHetutyTta u oraena UIIIIII kpoBu y nannueHToB ¢ pas3iny-
HBIMH (opMaMu cu(UIHCA METOAMH PEaKIMd MHKPOIPELH-
nurtauun (PMIT), peakunu onpeenenus ObICTPbIX IIA3MEHHBIX
pearunoB (PIIP), peakuun cBsaspiBanus komiuiemenrta (PCKk)
nokasai, yro HerpenoHeMHble TecTsl (HTT) umeror BbICOKYIO
4yBCTBUTEIBHOCTh M CHELU(PUYHOCTH y OOJBHBIX PAHHUMH
¢bopmamu cudmuca. [Ipu mo3nHuX GopmMax OHU TEPSIFOT CBOIO
JIMarHOCTHYECKYI0 3HAYUMOCTB, YTO TpeOyeT PUMEHEHUsI Tpe-
noHeMHbIXx TectoB (TT) [5,14]. IlonoxuTenbHbI pe3ynbraT
HTT He MOXeT CIy>XUTb OCHOBaHUEM JUI IOCTAHOBKH [JHa-
ruo3a cudunuca 6e3 nonreepsxkacuus TT. HTT nenecoobpasuo
UCIIONIb30BaTh Ul CKPUHUHTA, OLEHKH 3()(EKTHBHOCTU Tepa-
nuu. YeThIpeXKpaTHOE YMEHBLICHHE TUTPa CUMTACTCSI OXHUM
u3 kputepueB ddpdexrnBHoii Tepanuu. TT obnanaroT 4yBCTBU-
TenbHOCTBIO 70-100% B 3aBHCMMOCTH OT BHA TECTA U CTaIUU
cudunmca, cnenupuuHocThio - 95-100%. Peakims umMmyHO-
¢roopecuennun (PUD), ummynodepmentrsiit ananus (UDA),
uMMyHOOTOTTHHT (MB) CTaHOBSITCS TOJIOKUTEIIBHBIMU C TPETEH
HeJleJIM OT MOMEHTA 3apa)KEHUsI, peakLusl IaCCUBHON reMarniio-
tuHauuu (PIIIA) n peakiust uMMoOUIM3aLUK OJIEIHBIX TPEIO-
HeM (PUBT) - ¢ 7 nenemu. Cpenu TT Bo BceM mMupe opHOU U3
HanOosiee pacnpoctpaneHHbIx sBisercss PIITA u ee moaudu-
kauu. OHM 00J1aa10T BBICOKOH 4YBCTBUTEIBLHOCTBIO, HMEIOT
HU3KYI0 Ce0eCTOMMOCTh, HET HEOOXOMMMOCTH B KHMBOW MaToO-
reanoit 7. Pallidum, texundecku npoctel. PCK, PUT u PU®D
HOCTEIICHHO BBIBOJATCS W3 IPAKTHKH, TaK KaK 3HAYUTEIBHO
yerynatot o apdexrusroctu Ub, PITTA, NDA.

Tepanus. DddexTrBHOC aHTHOAKTEpHATBHOE JICUCHUC
SIBJISICTCSl  KJIIOYEBBIM KOMIIOHEHTOM B Tepanuu cuduinca
[10,15,18,22]. TleHMUMIIUHBI OCTAIOTCS OCHOBHBIMH CpEll-
CTBaMM [UIsl JiedeHus cuduinca. B 3aBucumoctu oT cramuu
UHQEKIUY TPUMEHSIOTCS IOPaHTHBIC IMpenaparsl (OeH3aTHH
OEH3MIINIEHNLMIUIMH, OeH3aruH OeH3wimeHuwIIMe G, 3Kc-
TEHIWUTHH, peTapreH, OcH3wineHHIWUIMH G), BOIOPacTBO-
puMble (OCH3WINCHUIMIUIMHA HATPUEBAsi COJb, KPUCTAJIMHIIE-
HULWUIMH G), TOyCHHTETHYECKHE (aMITMLMIUIMHA HaTpUeBast
COJIb, OKCALIWJUIMHA HaTpueBast coib). [Ipu Hammuum npoTuBo-
HOKa3aHUH K TNEHHUIMUIMHOTEPAllMd BO3MOXKHO Ha3HA4YCHHE
AQHTUOMOTHKOB JIPYTUX TPYIIL: TETPALMKINHBI (JIOKCHIUKIIHH),
MaKpoIUIbl (IPUTPOMHULMH, a3UTPOMHLMH), Le(haaoCIOPHHBI
(e rpuakcon). B Tepanuu cuduirca HaOIOIACTCSA TCHACHIINS
K YBEJIMYCHHIO PAa30BbIX U KypPCOBBIX 7103, YTO CBHICTEIIHCTBY-
€T 0 pa3BUTHHU pe3ucTeHTHOCTH 1. pallidum x aHTHOAKTEpH-
anpHbIM npernaparam. CoICaHO JaHHBIM Pa3HBIX HCTOYHHKOB
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[9,16,18], KomMueCTBO CEPOPE3UCTHBIX CIYUAEB IOCIE JICUCHUS
BOAOPACTBOPUMBIM NEHUIUIJIMHOM BapbnpyeT B mIpeaeciax or
2% no 10%. Eme pa3 nmoarsepkaacTcsi HEOOXOAUMOCTH COBEP-
IICHCTBOBAHMS METOJOB CHELU(UUSCKON Tepanuu C y4eToM
0COOCHHOCTEH MHUIEMHOJIOTUH, KIMHUKU TaToreHes3a 3abole-
BaHusl. JIeueHne cudunmca 10KHO OBITH HE TOIBKO 3()(EeKTHB-
HBIM, HO TaKX€ KOMIIJIACHTHBIM, NJOCTYITHbBIM. Ha HalI B3IUIAMO,
MEPCIICKTUBHBIM U OGOCHOBaHHbIM SABJIACTCA HA3HAUYCHUE B KOM-
HHeKCHOﬁ TEparnuu HAHOTEXHOJIOT'MYCCKUX Cy6CTaHuHﬁ, B 4HacT-
HOCTHU JIMIIOCOMHBIX IIp€riaparoB, 06)'[3}13.}0[]_(1/[)( yHI/IKaHbeIM
(dapmakonoruueckuM npodpuieM, 4To crocodcTByeT 3ddek-
TI/lBHOﬁ JIOCTAaBKE€ OCHOBHBIX MHI'PEAMEHTOB HENOCPEACTBEHHO
K I/IH(beKLlHOHHOMy ArcHTy. OCHOBHI)IMPI JAOCTOMHCTBAMU JIH-
IIOCOM B 3TOM OTHOIICHHU CUHUTAKOTCA TaAKHC UX CBOI‘/’ICTBa, KakK
JIOCTaBKa CyOCTaHLIMU BHYTPb KJIETKU (JIMIIOCOMBI U KJIETOUHBIE
M€M6paHbl INOCTPOCHBI, B OCHOBHOM, M3 BELICCTB HHHHHHOﬁ
MPUPOIBI), COXPAHEHUE COACPKMMOTO JIMIIOCOM OT JCHCTBHUS
(bepMeHTOB " 3aIUTHBIX CUCTEM U yBeJ’lI/I‘leHl/Ie KOHLCHTpauunu
JIEKapCTBEHHOMN CYOCTAaHIIMHU B OpraHu3Me OOJIbHOT0; CHU)KCHHUE
MMMYHOTCHHOCTH CyOCTaHIMH; OOecleyeHHe MOCTEHeHHOro
BBICBOOOXK/ICHHSI JISKAPCTBEHHOTO BEIIECTBA.

Takum 00pa3om, HECMOTPsI Ha MHOTOYHCIICHHbIE HCCIIEI0Ba-
HHS 110 U3YYEHHIO cH(UIINCA, 110 Ceil JIeHb OCTaeTCsl Psijl He-
PEIICHHBIX l'lpOGJ'[eM, HCOAHO3HAYHO TpaKTyeMl)lX pe3yJibTaToB,
TpeOyIOIUX JaJbHEHIIEro N3y4eHHs Pa3IMYHbIX aCIIEKTOB CU-
bunTHYeCKOM HHMEKITUH.
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SUMMARY

SOME PECULIARITIES OF SYPHILIS MORPHOLOGY
AND PATHOLOGY (REVIEW)

Bondarenko G., Unuchko S., Nikitenko I., Sherbakova I.

SE “Institute of Dermatology and Venerology of the NAMS of
Ukraine”, Charkiv, Ukraine

The aim of the research was to study the pathomorphosis of
syphilis under modern conditions. The morbidity, clinical and

epidemiological peculiarities of syphilis were analyzed both
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domestically (in Ukraine) and internationally. It has been es-
tablished that in the pattern of syphilis morbidity, latent forms
vary between 20% and 40%. Latent syphilis is detected in al-
most a half of the elderly patients. There has been a marked
increase in the incidence of syphilis among homosexualists,
prostitutes, alcoholics and drug addicts. In Ukraine from
2008 to 2014 there was a general decrease in the incidence
of all forms of syphilis by 2.5 times, but the disease patterns
are also changing — the number of latent diseases, late and
unspecified forms with particular damage to the nervous sys-
tem, visceral organs significantly increase. In examining the
immunogenetic features of syphilis in the Eastern region of
Ukraine, types a, b, ¢, d, g, 1, p of the tp gene were found. Five
types of arp T. pallidum gene were identified. The main aim
of T. Pallidum detection in the samples is PCR, during late
and latent forms of TPHA. Penicillin drugs remain the main
plank of the therapy. Thus, in the case of syphilis, nosologi-
cal entity and clinical disease evidence have been blurred. To
ensure the prompt diagnosis and treatment of the disease, it is
necessary to consider serology, immunogenetic peculiarities,
neurological, and therapeutic status of the patient.

Keywords: syphilis, T. pallidum, pathogenesis, diagnostics,
treatment.

PE3IOME

COBPEMEHHBIE OCOBEHHOCTH NMATOMOP®O3A
CHO®WJIHNCA (OB30P)

Bonnapenko I'M., Yuyuko C.B., Hukurenxo U.H.,
Ilep6axona 10.B.

I'Y «Uncmumym oepmamonozuu u éeneponoeuu HAMH Yxpau-
Hbly, Xapvkos, Ykpauna

Lenbio uccaeq0BaHus IBUIOCH ONpeaeieHne natomopdo-
3a cuduirca B COBpEMEHHBIX yclIoBUsX. [IpoaHaan3upoBaHbl
3a00J1eBAEMOCTb, KIIMHUKO-IMHIEMHOIOTHYECKHE 0COOCHHO-
ctu cuduinca 3a pydexom u B YKpauHe. YCTaHOBICHO, YTO
B CTPYKType 3a00JIeBaeMOCTH CHU(HIUCOM JaTeHTHBIE (op-
MBI cocTaBisiloT oT 20% no 40%. IlpakTuuecku y HojoBH-
HbI IMAaUEHTOB IOXMUJIOI'O BO3pacTa BBIABIIACTCA HaTeHTHbIﬁ
cudunuc. Habironaercst pocT ciay4aeB cuuinca cpeiu ro-
MOKCECYaJIlCTOB, IPOCTUTYTOK, AJIKOTOJIMKOB, HAPKOMAHOB.
B Vkpaune ¢ 2008 o 2014 rr. orMeuanock 00111ee CHUXKESHUE
cirydaeB 3aboneBaeMocTH BceMH (opmamu cuduimca B 2,5
pa3a, OHAKO NPH 3TOM H3MEHHJIACh KaYeCTBEHHAs! CTPYK-
Typa - YBCJIMYUINCH CKPBITBIEC MO3AHUEC W HEYTOYHCHHBIC
¢dopmbl 3a005eBaHMs C MOPAKEHHEM HEPBHOW CHCTEMBI H
BUCHEpPAJIbHBIX OPraHOB. I/I3yl{el-me UMMYHOI'CHCTHYCCKUX
ocobenHocrell cuduiauca B BocrouHom pernone YKpawuHBI
BBISIBUJIO BapHaHTHl a, b, ¢, d, g, i, p rena tpr. Y reHa arp
T. pallidum BeisBneHo 5 TunoB. [IpHOPUTETHBIM METOIOM
obnapyxenus: I. Pallidum B o6pa3uax siBIseTCs HOIUMEpas-
Hasd 1erHasg pe€aknusa B p€ajJlbHOM BPEMECHH, IPHU MO3AHUX U
CKPBITBIX (hopMax - peakius MacCCUBHOW TeMarTOTHHAIIMH U
ee Moaudukauuu. OCHOBOW Tepanuu OCTAIOTCS Mperaparsl
NEHUIWIIJIMHOBOI'O psaa.

Takum o6pazoM, MHOTHE GOpPMBI CUHINCA TIOTEPSUTH CTPO-
I'yI0 HO30JOTMYECKYIO OYepEeJHOCTh M KIMHUYECKYIO BbIpa-
KEHHOCTh. J[JIs MOCTaHOBKM JHMArHO3a W TEPAMU HEOOXOTHUMO
YYUTHIBATH CEPOJIOTHIO, UMMYHOTCHETHUCCKHE OCOOCHHOCTH,
HEBPOJIOTMUECKUH U TEPaleBTUUECKUI cTaTyc OOIBHOTO.
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USING HISTOLOGICAL METHODS IN FORENSIC MEDICAL PRACTICE
FOR DETERMINATION OF THE AGE OF INJURY TO THE PANCREAS

'Babkina O., 2Matyukhin D., *Danylchenko S., 2Glazkov E., ‘Halmyz O.

100 Bohomolets National Medical University, Kyiv; *Luhansk State Medical University, Rubizhne town, Luhansk region; *Petro
Mohyla Black Sea National University, Mykolaiv, *Lugansk Regional Clinical Oncologic Dispensary, Kremennaya, Ukraine

In recent years the number of killed and injured with mechani-
cal trauma has significantly increased. It happens due to a signif-
icant increase in the number of military conflicts and man-made
disasters, an increase in the automation of the labor process,
the amount of transport, and the increase in domestic injuries
[1,5]. This leads to an ever-increasing mortality rate from inju-
ries among the population, on average, by 1% annually. In this
regard, mechanical injury is not only a medical but also a so-
cial problem. In each case of injury, the investigating authorities
have a number of questions to the forensic examination, includ-
ing the limitation of damages, the viability of their occurrence,
the relationship between mechanical injury and death. It should
be noted that according to the literary data, 50% of mechanical
trauma victims die in the first two days. The analysis of scientific
publications on this problem has shown that, despite the large
number of scientific papers dealing with studies of circulatory
disorders in trauma and the prescription of injury, there are still
significant differences in their interpretation and, accordingly, in
the methods of medical correction in the victims of mechanical
injuries [2,9,17,18]. The data on the features of damage to parts
of the pancreas also vary. Some authors point out that isolated
pancreatic body damage is observed in 52%, in 16.4% its head
is damaged, in 10% it is the tail, and the entire gland is damaged
in 17.6%. Quite often a pancreatic injury is observed in combi-
nation with the injury of other organs of the abdominal cavity
(liver, spleen, kidneys, stomach, etc.) [3,10].

The purpose of the work was to study the dynamics of chang-
es in the histological parameters of the pancreas traumatic tis-
sues in various types of mechanical injuries depending on the
prescription of caused injuries.
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Material and methods. The material for the study included
tissues of 64 male and female pancreases, aged from 20 to 60
who died at a known and an unknown time of injury with and
without alcohol in blood. These people were subjected to autop-
sy in anatomical department of Forensic Medical Examination
Bureau in Lugansk region. The collection of tissues of injured
organs was stored at the temperature from +16 to 25° C in the
morgue with relative humidity of 40-60%. In the conducted re-
search we used histological and histochemical methods in or-
der to identify the dynamics of histological and histochemical
changes in the tissues of the pancreas, depending on the time
of injury.

Results and their discussion. The results of literary sources
analysis showed that the number of pancreas injuries increased
significantly and, according to various data, ranges from 1.5 to
9% in the overall structure of the mechanical trauma of the pa-
renchymal abdominal organs. This is due to an increase in the
number of injuries with combined injuries [4,7,17]. Most com-
monly, pancreas damage occurs with closed trauma and is char-
acterized with high mortality rates from 12% to 72% [3,6], more
than 16% of patients die in the first 48 hours after applying for
medical care to the hospital from shock and blood loss.

Later the cause of death is the post-traumatic pancreatitis.
A relatively small number of pancreatic injuries are associated
with its anato-topographic position in the abdominal cavity. The
nature and degree of damage to the pancreas directly depends on
the type of injury. In the case of closed injury, there are hemor-
rhages or strokes and most injuries occur on the body or the
head of the gland. In case of open injuries, it is often stabbing
or gunshot wounds with injury to the body of the gland [2,9,14].
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Some authors [11,15] proposed to determine the following
types of damage to the pancreas: damage without ruining the
integrity of the peritoneum that covers the gland; incomplete
rupture of the gland or only peritoneum; complete rupture of the
pancreas. There is also a classification of the pancreas injuries
into isolated, combined (when there is a total damage to the ab-
dominal cavity organs) and combined (when there is a trauma
of the chest, bone, kidneys, craniocerebral trauma) injury [16].
Most of the pancreas injuries are combined or have a combined
character. In 45% of cases there are injuries to the body of the
pancreas; the tail is injured in 30% of cases; the head is dam-
aged in 25% of patients. Some authors state that along with the
pancreas, in 32% of cases the liver was injured, 27% had spleen
injuries, and 20% had stomach injuries. One third of all injuries
were cases of the upper abdominal surface blow, which resulted
in the gland rupture as it was between the injured object and the
bodies of the vertebrae [8,12].

Diagnosis of damage to the pancreas causes great difficulty
due to the absence of clinical symptoms [11,13]. To establish
this type of injury it is necessary to get the antecedent anamne-
sis, to know the mechanism of injury, to obtain laboratory blood
and urine tests (determination of the content of trypsin in blood,
amylase, lipase, etc.), laparoscopy of the abdominal cavity and
retroperitoneum, ultrasound of the internal organs of the abdom-
inal cavity, etc.

Sapozhnikova M.A. [12] noted that during pancreatic hemor-
rhage, the development of fatty necrosis and inflammatory infil-
tration spread after the 1% day was determined in a histological
study, blood leakage, which started with interdental tympania
and extended to the parenchyma of the lobes with the defeat of
certain acinar structures. The author points that at full ruptures
we can detect the formation of fatty necrosis cells, both in the
tissues of the gland, and around. After that there may occur a
traumatic pancreatitis (according to different data to 19.3% of
cases). The transformation of the cellular population into the
lympho-histiocytic infiltrate is determined within 2 weeks.
Within a month, inflammation around fatty necrosis tends to
detach and scar, sometimes cases of phlegmon or peritonitis
are observed. At the end of traumatic damage to the pancreas,
pseudocysts with fibrous capsule may be formed. Other authors
[13,16] write that swelling of the gland stroma occurs in 3-4
hours in the case of pancreatic trauma, and after 6-10 hours fatty
necrosis can be detected during histological examination with
traumatic hemorrhages. After this, in addition to serous edema,
there appear serous-hemorrhagic and hemorrhagic edema, and
the number of lesions of fatty necrosis is significantly reduced.
Necrotic tissue is visible on the site of a mechanical trauma after
12 hours. The demarcation line begins to form within 2-3 days.

The exclusion of necrotic tissue in the zone of mechanical
damage begins at 8-12 days. The common edema of the pan-
creas occurs at the end of the 1% day after the injury, and paren-
chymal necrosis comes after 2-3 days.

According to our data, the thoraco-abdominal trauma from the
pancreas damage show up to 6 hours from the moment of injury
erythrocyts with clear contours, leukostasis in vessels, perivas-
cular leukocyte accumulation, located in to interstitial spaces of
the injury zone. Stromal edema is also produced. Symptoms of
fatty necrosis begin to appear (Fig. 1).

6-12 hours after injury, the hemorrhage gets the form of a
cluster of erythrocytes with clear contours, but erythrocytes in
the center of hemorrhages are fuzzy, the number of leukocytes in
the blood vessels and tissues increase, and concentrate perifocal-
ly. The stroma swelling is clearly seen. The serous-hemorrhagic
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and hemorrhagic edema begins to form. The number of fatty
necrosis increases. In some cases, hemorrhages are detected in
the adipose tissue, which is located around the pancreas, with
neuroticism of the parenchyma of the pancreas, which is adja-
cent to the aforesaid zone (Fig. 2).

Fig. 1. Necrosis, hemorrhage fosci in the pancreas body.
Woman 56 years old, died from a mechanical trauma. The dura-
tion of injury - 4 hours. Hematoxylin-eosin, X100

Fig. 2. The hemorrhage in a fatty tissue around the pancreas.
Man 38 years old, died from a mechanical injury. The duration
of the injury - 8 hours. Hematoxylin-eosin, X100

After 12-24 hours, erythrocytes transformed into clot
masses; necrotic detritus appears on the spot. Perifocal in-
flammation composed by lymphoid cells and macrophages
with intracellular granular pigment (hemosiderin). Edema
regions enlarged. It should also be noted that in this period,
inflammatory reaction increases and the areas of fatty necro-
sis, on the contrary, decrease (Fig. 3). On the 2-3 days, the
demarcation line around the parenchymal necrosis and sur-
rounding adipose tissue is well distinguished. In this period
there is a well-developed widespread leukocyte infiltration,
a large number of fatty necrosis, and the swelling is spread-
ing. In infiltrates among leukocytes there are lymphocytes,
macrophages, isolated histiocytes. In some areas, infiltration
can be observed in the form of disseminated purulent inflam-
mation, as shown in Fig. 4.

In the period of 4-6 days after the injury the number of fatty
necrosis continue to increase, the number of lymphocytes, mac-
rophages, histiocytes in the infiltration zone increase. This is the
time of the demarcation line emerging.
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Fig. 3. An increase of inflammatory reaction a decrease of
fatty necrosis area in pancreatic tissue. Man, 46 yaers old, died
from mechanical injury. The duration of injury - 16 hours, he-
matoxylin-eosin, X200

Fig. 4. Fatty necrosis, expressive leukocytic infiltration dis-
seminated inserted tissue elements of the pancreas. Woman 25
years old, died from a mechanical trauma. The duration of in-
Jury - 2 days, Hematoxylin-eosin, X200

It should be noted that there is a rapid increase of edema large
and rapid spread of necrosis with the pancreas damage. Due to the
autolysis of pancreatic tissue by proteolytic enzymes activity in the
acinar cells. Traumatic injuries to the pancreatic tissues, result by
false tumours ous structure, as well as fibrous capsules, abscesses
and fistulae of the gland ducts. Traumatic damage to the pancreas
is characterized by high lethality, which can reach from 15% to 40%
according to the literature [11-16], and up to 28% according to our data.

Conclusions. The obtained results indicate that traumatic
damage to the pancreas is characterized by high lethality. In the
study progresses we established increasing dynamic in pancreat-
ic tissue histological parameters, depending on the injury nature
considering the time of death, the presence of a traumatic shock,
etc. These parameters may help forensic investigators in solving
the urgent issues of deciding the unjury and the sequences of
events causing damage to the dead and with mechanical trauma.

Prospects for further research. Further research will deal
with spleen injuries, in particular the diagnosis of the mecha-
nism, nature and timing of injury, necessary for the development
and application of trauma studies.
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SUMMARY

USING HISTOLOGICAL METHODS IN FORENSIC
MEDICAL PRACTICE FOR DETERMINATION OF THE
AGE OF INJURY TO THE PANCREAS

"Babkina O., 2Matyukhin D., *Danylchenko S., *Glazkov E.,
‘Halmyz O.

OO0 Bohomolets National Medical University, Kyiv, *Lu-
hansk State Medical University, Rubizhne town, Luhansk
region, *Petro Mohyla Black Sea National University, Myko-
laiv; *‘Lugansk Regional Clinical Oncologic Dispensary, Kre-
mennaya, Ukraine

The purpose of the work was to study the dynamics of chang-
es in the histological parameters of the pancreas traumatic tis-
sues in various types of mechanical injuries depending on the
prescription of caused injuries.

The material for the study included tissues of 64 male and fe-
male pancreases, aged from 20 to 60 who died at a known and an
unknown time of injury with and without alcohol in blood. These
people were subjected to autopsy in anatomical department of
Forensic Medical Examination Bureau in Lugansk region. In the
conducted research we used histological and histochemical tech-
niques to detect dynamic processes of regeneration histological
parameters of pancreas injured tissues and performed statistical
analysis of the results.

According to our data, the thoraco-abdominal injury from
the pancreas damage showed at the histological examina-
tion (up to 6 hours from the moment of injury) red blood
cells with clear contours, leukostasis in vessels, leukocyte
accumulation perivascularly, and leukocyte hemorrhages
located in diffuse spaces of the injury zone. Stromal edema
was also detected. Symptoms of fatty necrosis began to ap-
pear. 6-12 hours after injury, the hemorrhage got the form
of a cluster of erythrocytes with clear contours, but erythro-
cytes in the center of hemorrhages were fuzzy, the number
of leukocytes in the blood vessels and tissues increased, and
concentrated perifocally. In some cases, hemorrhages were
detected in the adipose tissue, which was located around the
pancreas, with neuroticism of the parenchyma of the pan-
creas, which was adjacent to the aforementioned zone. After
12-24 hours, erythrocytes turned into granular masses; cells
of necrotic tissues appeared on the spot. In the foci of perifo-
cal inflammation, leukocytes reveal macrophages, lymphoid
cells that contained intracellular granular pigment (hemo-
siderin). Edema was distributed. Inflammatory infiltration
increased simultaneously and the number of fatty necrosis,
on the contrary, decreased. On the 2-3 days, the demarca-
tion line around the parenchymal necrosis and surrounding
adipose tissue was well distinguished. In this period there
was a well-developed widespread leukocyte infiltration, a
large number of fatty necrosis, and the swelling was spread-
ing. In infiltrates among leukocytes there were lymphocytes,
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macrophages, isolated histiocytes. In the period of 4-6 days
after the injury the number of fatty necrosis continued to in-
crease, the number of lymphocytes, macrophages, histiocytes
in the infiltration zone increased. This was the moment of
the demarcation line emerging. After 6 days the exclusion of
necrotic tissue began in the injury zone with the transforma-
tion of the peripheral cell infiltration into the lymphostiocyte.
There was proliferation of fibroblasts in the walls of capillar-
ies, which lasted for 1-2 weeks. After the first 2 weeks, we
could observe a consistent proliferation of fibroblasts, and the
formation of delicate connective tissue fibers. Young blood
vessels started to appear.

The obtained research results indicate that our data coin-
cide with literary sources, which indicate that traumatic dam-
age to the pancreas is characterized by high lethality ranging
from 15 to 40% (literary data) and up to 28% according to our
data. In the course of the study, we established natural chang-
es in histological parameters of pancreatic tissue, depending
on the prescription of injury, taking into account the time of
death, the presence of a traumatic illness, etc. These param-
eters help the forensic investigator in solving the urgent is-
sues of deciding the prescription of injury and the sequences
of events causing damage to the injured and dead people with
mechanical trauma.

Keywords: forensic medical examination, trauma, prescrip-
tion, pancreas, histological parameters.

PE3IOME

HCHOJIb30BAHUE THCTOJOTHYECKHX METO-
JIOB ITPY OTIPEJEJEHUH JABHOCTH MOBPEXK/IE-
HUIi NOJKEJTYIOUYHOM KEJE3bI B CYIEBHO-ME-
JULIMHCKOM MPAKTUKE

'"baokuna E.IL., 2Marioxun [I.A., 3lanuiabuenko C.H.,
TiaskoB J.A., ‘Taaemns A.A.

000 Hayuonanvhwiti meouyunckutl ynusepcumem um. A.A. bo-
ecomonvya, Kues; *Jlyeanckuil 2ocyoapcmeennulil MEOUYUHCKUIL
yuueepcumem, Py6eocnout, Jlyeanckas oonacme, *Yepromop-
cKull HayuoHanvusill ynueepcumem um. I1. Moeunwl, Huxonaes;
4Jlyeanckuil 0O1acmMHOU KIUHUYECKUL OHKONOSUYECKUL OUCTIAH-
cep, Kpemennas, Yxpauna

B CTarb€ NPUBEACHBI JaHHBIC J'[I/ITepaTyprIX HNCTOYHHUKOB U
CTaTUCTUYECKOTO aHaju3a COOCTBEHHBIX HMCCIICAOBAHUI O Xa-
PpaKkTepe, MEXaHU3ME U JTaBHOCTHU BO3SHUKHOBEHHS TPaBMbI IOI-
HKEJTYJOUHOH >KeJIe3bl IPU MEXaHUUECKOH TpaBMe U OTCYTCTBUU
QJIKOTOJIEHOTO OTIBSIHEHHMSI C IIEJIbI0 Pa3paboTKU METOJO0B yIyd-
HICHWUA AUAarHOCTUKH, JICUCHUS U l'lpO(I)I/IJ'IaKTI/I](I/I TpaBM 6pI'OIJ_l—
HOH TIOJIOCTH, B YacCTHOCTH IOKEIyIOuHOH sxenesbl. [Ipo-
JIEMOHCTPHUPOBAHO, YTO B 00JAaCTH TPAaBMHUPOBAHHBIX TKaHEH
HOJDKEITYJOUHON JKele3bl HaOIIONAIOTCS I10CIIE0BATEIbHbIC
T'ACTOJIOTMYCCKUE HU3MCHEHHSA, KOTOPBIC HAXOHATCA B HpﬂMOﬁ
3aBUCUMOCTU OT BPEMCHHU, NPOMECAIIECTO C MOMEHTa IPUYU-
HEHHs MoBpexaeHus. Jloka3aHo, 4TO HCIIOJIb30BAHHE T'HMCTO-
JIOTUYECKOro Meroaa MJisd ONpEACIICHHUA BPEMEHNU NTPUYUHECHUS
HOBPEXICHUH KaK B CIydae M30JIMPOBAHHON TPaBMBbI MODKE-
JyJIOYHOM JKeJe3bl, TaK U B CIIydasx COYETaHHOIl TpaBMbI Op-
raHOB OPIOIIHOM TOJIOCTH SIBIISIETCS 1I€I€CO00pa3HbIM, TaK KaK
JAa€T BO3SMOXXHOCTb ITOBBICHUTH OG’beKTI/IBHOCTb PE3YJIBTATOB IIPU
YCTaHOBJICHUW JAaBHOCTU NPUYUHCHUS TPABMBbI.

113



G9boydy

dob@mammaog@o  dgomegdol  asdmygbgds  3uddagds
x00330l  ©oboobgdol  bobpobdygmmdol  goblob-
©g@0Lsl Lolbodo@mam-lsdgooEobm 3@sdBogsdo

ig.&obdogo{;{)ﬁo@)oﬁkof}o, 3. wsbognhgbgm,?g. a@objmgo,
>. yomdobo

Ls. dmgmdman ol bsb. gOmgbyao bsdgooiobm gbogg®-
Lo gdo, 30930; 2egasbligols babgadfogm Lsdgwoiobm
960390 L03 9B 0, @g09960, @gasblgol gaombo; 3. Jm-
0ol bab. dogo bwgol gdmgbymo gbogg@lLodgdo,
bogmaoggo; *amagasblzol Ggyombsgy@o  gamobogy@o
mbgmamaoy®o oldsblig®o, 309dgbs0s, g36806s

bAs@osdo dmygoboanos @o@gds@dg@ol [ys@mgdol
s Loggmemo 3393900l bEs@olGogy®o sbsgobols

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

dmbo399gd0  39kdg9ds xodggeol G@sgdol bsbosmols,
39J560b80L s bobsbIgemdols gbobgd dgdsbogygdo
B®o3d0l s sEngmdmEyg@o  mAMo0L s lgdmdols
©OOL,GO53 gdbobydgds Igaeol w@gl, 3g0dmw, 39k 39
s> xod33mol BMogdgdol wospbml@ogol, d39@bsgom-
b0l o 3MmGPoasIBogol JgmmEgdols aoydxmdgligdsl.
bohggbgdos, MM 39k dggds xodggamols GMsgdo®goygao
Jbmgoangdols dowsdmPo s@0bodbgds mebsdodwggmygano
JobAmemaogdo (3o gdgdo, MM 9do3 30MES30G
358000 Tos obosbgdol doyggbgdols ImdgbBowsb goliygan
©OObmsb. oy gbogos, ™I ©sbosbgdols Joggbgool
©OmMolL  aobbabmg@olomgols  JobFmamaogdo  dgme-
©ols 3odmygbgds dobobdgfmbogros Gmam® G 39kdggds
x06033e0l  0bm@odgdygmo  G@sgdol, sbggg, IgEeol
AL mOysbmgdol 9O Tydyao Bdsgdol @AM, 0d-ang-
3o @ 90092900l 509dHROMmdol sds@agdols Lodeygs-
@gdol @ogdol doggbgdol bobosbdgemmdols goblisb-
@gdobsl.

GENDER-RELATED CORRELATION OF PAIN SENSATION,
MOR LEVEL AND SOME HOSTILITY INDICES

Apkhazava M., Kvachadze 1., Tsagareli M.,Chakhnashvili M.

Thilisi State Medical University, Department of Physiology, Georgia

Number of studies revealed gender-related differences in re-
sponse to different experimental (mechanical, electrical, ther-
mal, ischemic, chemical) and pathological stimuli [2,3,9,16,38].
Most works show increased pain sensation in females compared
with males [14,25,28,31]. Our recent study revealed gender-re-
lated differences for thermal and mechanical pain sensation indi-
ces, taking into account ovarian-menstrual cycle (OMC) phases
of females — the lowest degree of pain sensation was detected
in males and the highest in females in luteal phase of the OMC
[7]. To date some exact mechanisms of these differences still
remain unclear.

In addition to nociceptive system endogenous opioid system
has a key role in acute and chronic pain syndrome development
[40]. p-opioid receptor (MOR) is a major player among the
structures of the endogenous opioid system. In our recent study
we have found correlation between thermal pain threshold and
MOR level in young healthy males [6]. Activation of MOR oc-
curs in the process of interaction with endogenous or exogenous
opiates. MOR on presynaptic axon terminals in the spinal cord
is involved in decrease of nerve impulses conduction byinhibit-
ing voltage-gated calcium channels. Moreover, located postsyn-
aptically it reduces excitability by activating G protein-coupled
potassium channels [35].

Numerous works of last decade detected changes in MOR
gene expression and consequently its encoded protein synthesis
as a result of expose of different endogenous agents and phar-
macological substances [1,19,20,41,42]. Some sex hormones
also affect MOR gene expression. Estrogens and progesterone
showed modulating effect on MOR gene expression in labora-
tory animals and in females under physiological conditions [21-
23]. Our study revealed correlation between MOR and proges-
terone levels in luteal phase of the OMC [4]. Moreover, study
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performed on male and female rats detected an important role of
testosterone in the regulation of MOR [8]; in our recent study we
have also found positive correlation between free testosterone
and MOR levels in young healthy males [6].

Despite the availability of such wide data on the effect of
specific substances and factors on the expression of MOR, in
the works published to date, there is contradictory information
about gender-related differences in the expression of this recep-
tor protein in various structures of the nervous system. Male
compared with females express as higher so lower level of MOR
and its mRNA, also opposite degree of opioid system activa-
tion in response to painful stimuli and administration of exog-
enous opiates [27,36,43]. One of the probable reasons of these
contradictions is the lack of systemic review of the influence of
the hormonal states of males andfemales (variable at different
phases of the OMC) on the expression of MOR.

Number of recent studies show the effect of social, psycho-
logical and psychophysiological factors on central and pe-
ripheral nervous system activity due to epigenetic regulation
[12,13,17,18,30]. The increasing interest of many scientists fo-
cuses on the study of correlationofsome psychological indices,
such as hostility, irritability, resentment with pain sensation and
gonadal hormones levels [33-35]. Higher pain tolerance was
supposed to be related with less aggressive behavior. This theory
was supported by several studies and reported that pain experi-
enced by an individual elicits aggressive responses and further
indicated that as the level of pain increases, so does aggressive
responding [10, 15]. However, few studies have yielded find-
ings that contradict this theory, the authors found that subjects
with highest pain threshold and tolerance have also higher ag-
gressiveness, hostility and anxiety levels [11,24,26]. In addition,
one work indicates significant positive correlation between pain
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tolerance and trait aggression for men but not women [32].

In two recent works we have studied correlation between hos-
tility indices and pain sensation induced by some types of ex-
perimental stimuli in young males and females. We haven’t find
correlation between heat pain threshold and hostility in females
[5]. In males heat pain threshold, free testosterone and MOR
levels significantly positively correlate with assault degree and
insignificantly positively with verbal and indirect hostility de-
grees, also significantly negatively — with irritability, resent-
ment, suspicion and guilt degrees [6].

We find it very actual more detailed study of interconnection
among various hostility indices and forms of experimental pain
sensation — heat, cold and mechanical — in males and females.
Moreover, it seems very attractive to investigate gender-related
differences in MOR levels, taking into account females OMC
phases, as well as possible relationship betweenthis protein level
and hostility degree. Therefore, the purpose of the given study is
to elucidate the relationship among heat, cold, mechanical pain
sensation degrees and MOR level in almost healthy males and
females — both if follicular and luteal phases of the OMC; also,
to investigate gender-related correlation between all above pa-
rameters and some hostility indices.

Material and methods. 62 healthy volunteers of 18-25 years
of age — 32 males and 30 females. Exclusion criteria: chronic
pain, diabetes mellitus, cardiovascular diseases and other disor-
ders that can affect pain sensation, use of pain killers 24 hours
prior to start of the study. In addition to detailed anamnesis,
complete blood counts were performed prior to start of the study
to confirm health status of the participants and rule out certain
pathologies that could affect perception of pain such as: various
types of anemia, thrombocytopenia, inflammatory and allergic
reactions.Written informed consent was obtained from every
participant prior to the start of the study. The study was approved
by Thilisi State Medical University Biomedical Research Com-
mittee and conducted in accordance with the guidelines for re-
search involving human subjects put forth by the International
Association for the Study of Pain.

At the first stage of the study, indices of height, weight, blood
pressure and body mass index (BMI) of the subjects were ob-
tained, and medical history forms were filled out. The study was
performed in an isolated soundproof room and comfortable con-
ditions. Duration of the study for each subject was 1-1.5 hours.

Blood samples of 6 ml were obtained from the cubital vein in
the morning before breakfast following 12-hour fasting period.
Serum was extracted from the collected blood and immediately
frozen at -20°C with a shelf life of 30 days.

Blood serum enzyme-linked immunosorbent assay (ELISA)
was performed using Huma Reader analyzer (Germany) to de-
tect: MOR protein level using «Human OPRM1 ELISAKit»
test-systems (MyBioSource, Inc., USA), FSH, LH, prolactin
and progesterone levels in females and free testosterone level in
males using HUMAN ELISA test-systems.

Physiological procedures. Contact thermal stimuli were de-
livered to subjects with the help of computer-controlled Medoc
Pathway combined ATS/CHEPS system (Medoc Ltd, Ramat
Yishai, Israel) which is a Peltier element-based stimulator. Tem-
perature levels were monitored by a contactor-contained therm-
istor and returned to preset baseline temperature of 32 °C by ac-
tive cooling at a rate of 10° C/second. The 30-mm? contact probe
was applied to the left volar forearm and affixed with Velcro
straps. Warmth and cold thresholds, heat and cold pain thresh-
olds were assessed using an ascending or descending method.
From the baseline temperature of 32° C, contactor temperature
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increased or decreased at a rate of 0.5° C/second until the subject
responded by pressing a button. The cut-off temperature to avoid
tissue damage was 55° C for heat stimuli and 0°C for cold stimu-
li for all trials. Interstimulus intervals of 10 seconds were main-
tained between successive stimuli to avoid either sensitization or
habituation of cutaneous receptors. Thermal stimuli were deliv-
ered in the following order: 4 trials of cold sensation threshold
(CSTh) and 4 trials of heat sensation threshold (HSTh), 3 trials
of cold pain threshold (CPTh) and 3 trials of heat pain threshold
(HPTh). Values for CSTh, HSTh, CPTh and HPTh were aver-
aged. The position of the thermode was slightly altered between
trials to avoid sensitization or habituation.

Mechanical pressure threshold, pain threshold and pain toler-
ance were obtained using computerized pressure algometer (Al-
goMed, Medoc Ltd, Ramat Yishai, Israel) in Kilo Pascal (KPa).
A handheld pressure algometer with a 1 cm? flat probe was used
to deliver a steadily increasing and quantifiable pressure at a rate
of 30 kPa/s to the left volar forearm. The quantitative assessment
of the parameters was automatically determined by pressing the
remote control button. Mechanical stimuli were delivered in
the following order: 4 trials of mechanical pressure threshold
(MPrTh), 4 trials of mechanical pain threshold (MPTh), and 4
trials of mechanical pain tolerance (MPTol). Values for MPrTh,
MPTh and MPTol were averaged. Interstimulus intervals of 30
seconds were maintained between successive stimuli to avoid
either sensitization or habituation of cutaneous receptors. The
position of the algometer was slightly altered between trials
to avoid sensitization or habituation, total area of stimulation
was about 6x5 cm. Subjects underwent a training session before
testing for suddenness effect exclusion. The mechanical pres-
sure threshold was determined when subjects first perceived the
mechanical pressure stimulus (mechanical pressure threshold,
MPrTh) and they responded by pressing a button. In the sec-
ond session subjects responded by pressure a button when first
perceived pain (mechanical pain threshold, MPTh). Mechanical
pain tolerance was detected at last session — subjects pressed a
button when they no longer could sense the pain caused by pain-
ful stimuli (mechanical pain tolerance, MPTol).

For psychological testing the Bass-Durkee questionnaire was
used, which consists of 75 dichotomous items with true-false
response format. The dimensions of the questionnaire (are de-
termined in high, medium and low degrees) are seven subtypes
of hostility: assault, verbal hostility, indirect hostility, irritabil-
ity, negativism, resentment, suspicion (66 statements) and guilt
(autoagression) (9 statements).

Data were presented as mean + standard deviations. Differenc-
es between means were acknowledged as statistically significant
if p<0.05. Mean values for each of the responses for detection
of various degrees of thermal sensation and thermal pain thresh-
olds were calculated. One-way analysis of variance (ANOVA, F
score) and Pearson correlation were used to assess levels of sex
hormones, MOR and various degrees of thermal and mechanical
pain sensation within and among subjects groups.

Results and their discussion. The average age of participants
was 21.5+2.9 years.

Values for free testosterone obtained from 32 male subjects
fall within the physiological reference range; values for OMC
phase-dependent changes of FSH (F=3,86, p=0,054), LH
(F=4.,45, p=0,039), prolactin (F=3,02, p=0,087) and progester-
one (F=4,05, p<0,001) also fall within physiological dynamics
of the OMC (Table 1). As for the dynamics of MOR level, we
found differences in the level of this protein according to sex
and phases of the OMC: insignificantly higher MOR level in
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Table 1. Sex hormones levels (+ SD) in females and males

Females
Follicular phase of OMC Luteal phase of OMC
FSH (IU/1) 5.21 (x1.47) 4.29 (£0.98)
LH (1U/1) 6.82 (£1.96) 5.79 (£1.65)
Prolactin (mIU/1) 316.7 (£105.9) 364.1 (£97.8)
Progesterone (ng/ml) 0.76 (£0.18) 11.9 (+4.46)
Males
Free testosterone (pg/ml) | 15.1 (£5.3)
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Fig. 1. MOR level in males (M) and females in follicular (FY)
and luteal (Fl) phases of OMC
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Fig. 3. Correlation between assault degree and heat (HPTh), mechanical (MPTh) pain thresholds,
mechanical pain tolerance (MPTol), MOR level in males

luteal phase of the OMC compared with follicular in females
(F=3,14, p=0,08), results of males are significantly lower com-
pared of females in both phases (F=49,6, p<0,001) (Fig. 1). All
these gender-related and phase-dependent differences in MOR
level negatively correlate with pain sensation indices: heat (r=-
0,89), cold (r=-0,89)and mechanical(r=-0,86) pain thresholds,
mechanical pain tolerance (r=-0,99).

Data analysis revealed significantly higher hostility index de-
gree (p<0,001): mainly assault (p<0,001) and indirect hostility
(p<0,01) and less — verbal hostility (p=0,02); as well as lower
guilt degree (p=0,01) in males compared with females (Fig. 2).
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Males revealed significantly positive correlation of assault
degree with heat, mechanical pain thresholds, mechanical pain
tolerance and MOR level, insignificant correlation — with cold
pain threshold (Fig. 3); also insignificant positive correlation
was detected between as verbal so indirect hostility degrees and
heat, cold, mechanical pain thresholds, mechanical pain toler-
ance, MOR level. Significant negative correlation was revealed
between guilt, irritability, resentment, suspicion and heat, me-
chanical pain thresholds, mechanical pain tolerance, MOR level;
insignificant negative correlation — of all above psychological
indices and cold pain threshold (Table 2).
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Table 2. Correlation between hostility indices, heat, cold, mechanical pain thresholds,
mechanical pain tolerance and MOR level (r) in males

threshold treshold | ahreshld | solerance | MORIeve

Assault 0.72 0.65 0.81 0.74 0.76
Verbal hostility 0.58 0.54 0.63 0.51 0.53
Indirect hostility 0.61 0.52 0.54 0.59 0.56
Irritability -0.75 -0.56 -0.83 -0.72 -0.84
Suspicion -0.84 -0.59 -0.79 -0.75 -0.73
Resentment -0.89 -0.67 -0.81 -0.86 -0.82
Guilt -0.73 -0.53 -0.78 -0.72 -0.74

Data analysis didn’t reveal any relationship between hostility
indices and any form of pain sensation, as well as MOR level
in females.

We didn’t find gender-related differences regarding irritabil-
ity, resentment, suspicion and negativism degrees, as well as
mechanical, heal and cold sensation thresholds.

Given work presents study on pain sensation in almost healthy
young males and females. We recruited relatively large number
(n=62) of participants whose health status was confirmed by
detailed anamnesis and complete blood counts. We also made
detailed analysis of female hormonal state in both follicular and
luteal phases of the OMC and detected free testosterone level
in males.

In this study, we first studied and analyzed the correlation be-
tween pain sensation degree, MOR and hostility indices among
young males, with normal levels of free testosterone, and young
females in both follicular and lutein phases of the OMC, also
with normal levels of basic sex hormones in both phases.

We found differences in MOR levels between males and
females, which correspond with the study of Sorge et al (36),
however none of currently published works state about gender-
related differences of this receptor protein level regarding OMC
phases and females hormonal status.

Progesterone with maximal level in luteal phase of the OMC
may be one probable reason of MOR higher level in this phase
compared with follicular phase of the OMC. Several studies in-
dicate as direct so indirect influence of progesterone at MOR
level. The study of Yamdeu et al. reports about an increase in
the expression of MOR under the influence of the p38 protein,
which in turn is activated by nerve growth factor [40]. In addi-
tion, studies of Matsuzaki et al and Micevych & Meisel show the
role of progesterone in MOR gene expression level modulation
[21,23]. This data corresponds with results of our recent study
where the correlation between MOR and progesterone levels
was revealed in luteal phase of the OMC [4].

In addition with progesterone MOR expression is influences
by several male and female sex hormones, particularly estrogen
and testosterone. Studies performed as on laboratory animals,
so females under physiological conditions, indicate the effect of
estrogens, which concentration is higher in follicular phase of
the OMC, at MOR level [21-23]. Several animal studies indi-
cate significant role of testosterone in regulation of MOR gene
expression [8,19,27]. The down-regulation of MOR mRNA
expression was shown after orchidectomization with its subse-
quent reverse in case of injection of adequate doses of testoster-
one [42]. In addition, our recent study indicate positive correla-
tion between heat pain threshold, free testosterone concentration
and MOR level in young healthy males [6].
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The modulating effect of female sex hormones on MOR gene
expression, especially in luteal phase of the OMS, and mainly
progesterone, probably dominates the influence of male sex hor-
monesto some extent, especially testosterone.This hypothesis
can explain the dynamics of MOR level detected in this study:a
slightly high level in the luteal phase of the OMC compared to
the follicular among females, both of these parameters are sig-
nificantly higher thanresults of males.

Our data concerning gender-related differences in correlation
of hostility, also the relationship of these indices with heat, cold
and mechanical pain threshold degree in males and its absence
in females corresponds with results of works which indicate
positive correlation of pain threshold and tolerance and high de-
gree of hostility [24,36], significant and positive for men but not
women [32]. The studies performed by Reimers and Diekhof
also revealed that high hostility degree,tendency to antisocial
behaviors and aggressive responses correlates with high testos-
terone level in males under physiological conditions as well as
in females suffered from several pathologies [34].

One recent studyrevealed that higher levels of testosterone, as
well as increased expressive forms of hostility and reduced in-
hibited forms of hostility were associated with less white matter
integrity within the fronto-temporal-subcortical network, i.e. to
lower quality of structural cortical-subcortical connectivity. The
authors concluded that individuals with relatively high testoster-
one level might have lower structural connectivity within corti-
cal control areas, resulting in a stronger tendency to act on these
aggressive tendencies, despite the fact that aggressive tenden-
cies are subcortically driven [29]. These results partially shed
light on the neurophysiological mechanisms of the relationship
indicated in our study. Moreover, our data confirms the possi-
bility of the role of phychophysiological state in the epigenetic
modulation of a number of genes, including those encoding
components of noci- and antinociceptive systems [12,13,17,18].

No work published so far deals with the similar topicas sig-
nificant negative correlation among various degrees of irrita-
bility, resentment, suspicion, guilt, pain sensation indices and
MOR levelsin males, that was indicated in this study. Also no
work published so far yields results about the lack of relation-
ship between all of above parameters in females. Consequently,
we consider it to the purpose to further studies in this direction
including interaction among other psychological indices and
forms of pain sensation, as well as more detailed study of male
and female sex hormones effects on these parameters.

Conclusion. Our study revealed gender-related and OMC
phase-dependent differences in MOR level — the maximal lev-
el in females in luteal phase of the OMC and minimal level in
males. As gender so phase-dependent differences of MOR level
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negatively correlate with pain sensation indices: heat, cold and
mechanical pain thresholds, mechanical pain tolerance. Signifi-
cantly higher assault, indirect hostility, verbal hostility and low-
er guilt degree were detected in males compared with females.
Males revealed positive correlation of pain sensation indices
and MOR level with assault, indirect hostility, verbal hostility
degrees; negative correlation — with guilt, irritability, resent-
ment and suspicion degrees. Females didn’t reveal relationship
between hostility indices and any form of pain sensation as well
as MOR level.
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SUMMARY

GENDER-RELATED CORRELATION OF PAIN SENSA-
TION, MOR LEVEL AND SOME HOSTILITY INDICES

Apkhazava M., Kvachadze 1., Tsagareli M., Chakhnashvili M.

Thilisi State Medical University, Department of Physiology,
Georgia

The purpose of given study was to elucidate the relation-
ship among heat, cold, mechanical pain sensation degrees
and MOR level in almost healthy males and females — both if
follicular and luteal phases of the OMC; also, to investigate
gender-related correlation between all above parameters and
some hostility indices.

The study revealed differences in MOR level according to
gender and phases of the OMC — insignificantly higher MOR
level in luteal phase of the OMC compared with follicular in
females, results of males are significantly lower compared of
females in both phases. As gender-related so phase-depen-
dent differences of MOR level negatively correlate with pain
sensation indices: heat, cold and mechanical pain thresholds,
mechanical pain tolerance. Significantly higher assault, indi-
rect hostility, verbal hostility and lower guilt degree were de-
tected in males compared with females. Males revealed posi-
tive correlation of pain sensation indices and MOR level with
assault, indirect hostility, verbal hostility degrees; negative
correlation — with guilt, irritability, resentment and suspicion
degrees. Females didn’t reveal relationship between hostility
indices and any form of pain sensation as well as MOR level.
We also didn’t find gender-related differences regarding ir-
ritability, resentment, suspicion and negativism degrees, as
well as mechanical, heal and cold sensation thresholds.

Keywords: pain perception, sex differences in pain.
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PE3IOME

KOPPEJSILIMM CTEIIEHA BOJEBOW YYBCTBH-
TEJBbHOCTH, YPOBHSA MOP 1 HEKOTOPBIX ITIOKA-
3ATEJIE ATPECCUBHOCTH C YYETOM I'EHJIEP-
HOM NPUHAIJIEXKHOCTHA

Aoxa3zaBa M.B., KBauanze U./1., Harapeau M.I,
YaxnamBuiau M.B.

Tounucckuii 20cyoapcmeeHHvlil MeOUYUHCKULL YHUBepcumen,
Odenapmamenm Qusuonozuu, I pysus

Lenpro uccmeoBaHMs SIBUIACH OI[EHKA KOPPEIISIIIUY CTETICHH
TEIUIOBOM, XOJOJOBOM, MEXaHMYECKOW OOJIEBOH YYBCTBHTEIb-
HOCTH W YPOBHS W-OIHOHIHOTO PEIENTopa CPEemd HpaKTHde-
CKH 3I0POBBIX MOJIOJBIX MYKUHH 1 KEHIINH, y TIOCTECAHUX — B
(HOJUTMKYIAPHON ¥ JTFOTEMHOBOH (hazaX OBapHabHO-MEHCTPY-
AIPHOTO NMKJIA W KOPPEISINH BCEX BBIMICTIEPEINCICHHBIX Ia-
pPaMeTpoB M HEKOTOPBIX ITOKA3aTeNIeH arpecCHBHOCTH C yUETOM
TeH/IePHOI MPUHAITEKHOCTH.

B pesymbrare mccnenoBaHMS yCTAaHOBJIEHBI T€HACPHBIE H
Mesx(hazoBble (110 OBapHaTbHO-MEHCTPYaIbHOTO UKy - OMLI)
pa3nudMs B KOHIIEHTPAIMH PEENTOPHOTO OeNKa [1-OIMHONIHOTO
peuentopa (MOP) — He3HaunTenbHO BhICOKHI ypoBeHb MOP B
motenHoBol paze OMLI B cpaBHEeHUH ¢ OJUTUKYISIPHON Cpeu
JKEHIIMH, 00a JaHHBIX MapaMeTpa 3HAYUTEIHbHO NPEBOCXOMIAT
MoKa3arenn y MyxkunH. Kak renmepHble, Tak ¥ MexX(a3oBbIe
pazmmuus ypoBHs MOP oTpunarenbHO KOPPENUPYIOT C MOKa3a-
TensMu 00IeBOH TyBCTBUTETBHOCTH: TETLUIOBBIM, XOJIOIOBBIM H
MEXaHHIeCKUM OOJEeBBIMH ITOPOTaMH, TOPOTOM MEXaHHIECKOH
00JIEYCTOIYMBOCTH.

Cpenn MyX4UH B CPAaBHEHHH C JKCHIITHAMHU BBISBIICHBI 3HA-
YUTEIHHO BHICOKHE ITOKA3aTEeNH (hH3NIECKOH, KOCBEHHOH U Bep-
0aTbHON arpeCCUBHOCTH, a TAK)KE HU3KHE MOKAa3aTelN TyBCTBA
BUHBL. Cpean MyX4YMH yCTAaHOBIICHA MOJOKUTETbHA KOPPes-
sl TTOKa3aTesell OONeBOi YyBCTBUTENBHOCTH U ypoBHS MOP
CO CTENEHBI0 (PU3UYECKO, BepOabHOM U KOCBEHHOH arpeccuB-
HOCTH, OTPHUIATENbHASI KOPPEISAIHSI — CO CTENEHBIO Pa3Ipaki-
TENBHOCTH, TTOJ03PUTENFHOCTH, OOMTINBOCTH M TyBCTBA BUHEI.

Cpenn KeHIIMH KOPPEISIIUs MEXTy ITOKa3aTelsiMH arpec-
CHBHOCTH M KaKHM-JTHOO BHIOM O0J€BON UyBCTBHTEIHHOCTH U
yposaeM MOP He BbIsIBIICHA; Tarke He OOHapyKeHO TeHIEep-
HBIX Pa3JIMIUi OTHOCHTETBHO MOKa3aTeNnel WHAeKca Bpaxkaeo-
HOCTH, HETaTHBU3Ma M Pa3pa’kUTEILHOCTH, a TAKXKE ITOPOTaMU
MEXaHNYECKOM, TEINIOBOH U XOJIOA0BOM 4yBCTBUTEIBHOCTH.
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OCOBEHHOCTH PACITPOCTPAHEHHOCTHU INOJIMMOP®U3MA (C-589T) 'EHA IL-4
M ET'O CBA3b C YPOBHEM IL-4 B CBIBOPOTKE KPOBH Y BOJIBHBIX OCTPBIM BPYILEJIJIE30M
B PECIIYBJIUMKE ASEPBAMIKAH

Tyceitnos I.M., 2Mopo3 JI.B., ZAnapocosa O.C.

! Asepbatioocanckuil meouyunckuil ynusepcumem, baky, Pecnyonuka Azepbatioscan;
’Bunnuykuti Hayuonanehwiil meouyunckuil ynusepcumem um. H. U. [Tupozosa, Yxpauna

Bpyuennes sBuasercs Hambonee pacnpoOCTPaHEHHOH 300-
HO3HOH nHbekiueii [12,13]. Camble BbICOKHE TTOKa3aTeIHU 3a-
OoneBaeMocTH OpyLesie3oM HabmonaroTes B crpaHax Llen-
TpanbHOW As3um u Boctounoit EBponsr [7,15]. JlocTtaTtouno
BBICOKHI YpOBEHb 3a00J€Ba€MOCTH OTMEYaeTcs U B A3zep-
Oaiijkane, 0cOOEHHO B paiioHaX, IZieé aKTMBHO 3aHUMAIOTCS
KMBOTHOBOACTBOM. Ilo pasnuyHBIM HaHHBIM B MHUpE €xkKe-
TOAHO PETUCTPUPYETCS OT HECKOJBKUX MIIINOHOB 10 500
THIC. HOBBIX Ciy4aeB Opyuemnesa [14,17]. lannas Gone3Hb
XapakTepusyercss OONBIINM HOJIUMOPPU3MOM KIMHUYECKUX
MPOSIBIIEHUH ¥ CTEPTHIX (POPM, BHICOKUM NPOIEHTOM XPOHH-
3anuM 00Je3HHU, KaK CJIEICTBUE MHBANUAU3ALUECH U oTepei
TpynocrnocoOHocTH. bpynennezom 0oneroT nuna MoIomo-
ro TPyAOCIOCOOHOTO BO3pacTa, YTO JIOKUTCS OpeMEeHEeM He
TOJBKO HA CHUCTEMY 3[PaBOOXPAHEHHs, HO U HAa SKOHOMUKY
cTpas B 1esnoMm [3,10].

B marorenese octporo Opyuemiesa 3HaUMMYIO POJIb UIpaeT
UMMYyHoorudeckuil aucobananc. LIUTOKUHBI BHITOTHAIOT OAHY
13 KIIIOYEBBIX POJICH B MOIYMISALMM MMMYHHOTrO oTBera [6,19].
[Tpoxyxuust TUTOKMHOB TEHETUYECKH JIETEPMUHHUPOBAHA U 3a-
BHCUT OT HaJMuMs OTPAaHHYEHHOTO KOJIMYECTBA KOHKPETHBIX
reHOB-KaHIuAaTtoB. OTKIOHEHHs B E€MHUYHBIX HYKIEOTHIAaX B
MOCTIE/IOBATENbHOCT  TEHOB-KaHAMIATOB  OOyCIIOBIIMBAIOT —Ha-
pymieHnst uX (QYHKLHMH, YTO IIPUBOAUT K U3MEHEHHUIO YPOBHS KO-
HEYHOT0 MPOMYKTa, BOSHUKHOBEHUIO MATOJIOTUX WU BIHSHUIO HA
(eHoTHn 3a0051€BaHNS, ONPEETAST PA3IUUNS B CTENIEHH TSHKECTH,
4acToTe 000CTPEHNIA, TyBCTBUTEIILHOCTH K (hapMaKOTEpAIInH, TeM-
ax MpOrpeCCUPOBAHMS MIATOJIOTMUYECKOTo mporiecca [2].

YpoBens criBopoTouHOro IL-4, Kak mpaBmiio, MOBBIIIACTCS
y MalUEeHTOB C OCTPBIM OpyLE/Ie30M, TaK Kak OH SIBIIeTCS

120

MPOTHBOBOCIAIUTENLHBIM IIUTOKMHOM, KOTOPBIH aKTHBHPYET
TyMOpalbHBI UMMYHHMTET, a TaKke MPUHUMAET ydyacTHE B
KoHTpoJie Tponudepannu u aupdepeHnrannun B-kieTok u
T-xennepos. okazana pons nonumopdusma IL-4 mns ue-
KOTOpBIX 3a00eBaHMii, B TOM 4ucie s O6one3sHu bexuera,
aTONUYECKONH OPOHXHAIBHON aCTMbI, PEBMATOMIHOTO apTpHU-
Ta, XPOHUYECKOr0 OOCTPYKTHBHOIO 3a00JI€BaHUS JETKHX,
ajuiepruyeckoro punuta [9,11]. BellmenpuBeneHHbIe JaHHbIE
CBHUJIETENBCTBYIOT O TOM, 4TO reH IL-4 npuHnmaer yuacTtue B
BOCTIAJIUTEIbHON peakiiy, B TOM 4HCIE U MpHU Opylesese.
Ha cerogusimauii [eHb CyIIECTBYIOT MaJlOYHMCIEHHBIE, MPO-
THUBOPEUUBBIC JAHHBIC O B3aUMOCBS3H noaumopdusma IL-4 u
BOCIIPUMMYHUBOCTH K Opyuennesy [4,5].

Llenp uccnenoBaHus - ONPENEINTh YacTOTy MOJIUMOP(U3Ma
IL-4 (C-589T) y naumeHToB ¢ OCTPHIM OpYyLEIIe30M U yCTaHO-
BUTb €TI0 CBsI3b ¢ ypoBHEM IL-4 B CHIBOPOTKE KPOBH.

Marepuaj u meroabl. O6cnenoBano 178 GONBHBIX C KIMHU-
Koli Opyuemie3a, KOTopble 00paIainuch 3a MEIUIUHCKON TOMO-
mio B Baku Clinic u I{eHTpanbHyio KIMHHYECKYIO OONBHHILY
r. baky. Bce manuenTsl ganu corlacue Ha BKJIIOYEHME B MCCIIE-
JIOBaHHE.

JlnarHo3s octporo OpyIesnies3a ycTaHaBIMBaJICS HA OCHOBAaHUHU
KJIMHUYECKUX JAHHBIX, AHAMHE3a, B TOM YHCIIE U 3MUAEMUOIIO-
TMYECKOTO, JAHHBIX 00BEKTUBHOIO 00CIEN0BaHMUs, PE3YIbTaTOB
1a00paTOpPHON AUATHOCTUKH, B TOM YHCIIE U CHELUPUUECKOM.

Crenuduueckue UCCIICI0BaHNS TPOBOJUINCH METOIOM HM-
myHodepmentaoro (DA) anamsza na anmaparax Awareness
n Stat Fax 3200 (CIIIA) ¢ uCHONb30BaHUEM TECT-CUCTEM
NovaLisa Brusella (I'epmanus) ¢ BeisiBnennem IgM u IgG.

Kputepuem BKIIIOUEHHS B HCCIIEOBaHUE SBUIIOCH YCTaHOB-
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JICHHE JMarHosa OCTpbIi Opylesuies, MpH 3TOM Y4YHUThIBalIach
JUJINTCIIBHOCTDh KIIMHUYECKHUX CUMIITOMOB, B YaCTHOCTH 10 3 me-
CALEB C MOMCHTA ITOSABJICHUSA IEPBBIX JKaJ100.

CorlacHO KpUTEpUsIM BKIIIOUCHHS B HcclieqoBanue u3 178
00ciIeJOBaHHBIX OOJIBHBIX IIOJIHOCTBIO COOTBETCTBOBAJIO
BCEM KpUTEepUAM TOJbKO 120, KOTOpBIE U COCTAaBUIM OCHOB-
Hylo rpymnny. B xonTponbHyto rpynmy Bouutu 30 mpaktuye-
CKH 3JIOPOBBIX JIUI, MPOXOAMBUIUX TUIAHOBBIM €KErOHBIH
ocMmoTp. ['pynmel ObUIM penpe3eHTaTHBHBI 110 BO3pacTy H
oJry. nauHeHTbl o6enx I'pYIIL SABJIAIOTCSA STHUYECKUMU a3€p-
Oaii/pKaHIlaMU, KOTOpBIE MOCTOSIHHO MpPOXKUBaiOT B Pecmy-
onuke AsepOaiimkan. CpenHUil BO3paCT MAMEHTOB OCHOB-
HOU rpymnmsl coctaBui 35,942,8 ner. Cpenu oOcie10BaHHbBIX
npeobnaganu auna My»xckoro nona - 90 (75%).

Bce 120 60sbHBIX OCTPBIM Opy1Le/uIe30M ObIIN pa3/iesieHbl Ha
TPU NOAIPYIIIILI C yYETOM CTCIIEHU TAXKECTHU. KpMTepueM TAXKE-
CTH CITY’KWJIU CIIEAYIOIINE CUMIITOMBI: JINXOPAJKa, TOTIUBOCTb,
03HO0, ToJI0BHAsT 00Jb, OCCCOHHUIIA, CHUKECHUE apTepHaIbHO-
ro JaBJICHUA, TaXxyUKapAaus, renaToCrjIiCHOMETaius, MUOKapauT,
MEPUKAPJIUT, SHOKAPIUT, U3MEHEHHS B 00IIEM aHAJIN3€ KPOBH,
YPOBHU NPOBOCHAIUTCIBHBIX U IPOTUBOBOCHAIUTCIIBHBIX LU~
ToknHOB [1]. Jlerkas crenens ycranoBnena y 74 (61,7%) 6omnb-
HBIX, CpeaHss cTeneHsb - y 35 (29,1%), y 11 (9,2%) nauuenros
COCTOSIHHE OBUIO TSKEIIBIM.

Conep:xanue [L-4 B CBIBOPOTKE KPOBU OIPEACIAIN HMMYHO-
(epMEeHTHBIM METOJIOM C HCIIOJIb30BaHHEM CTaHIapTHOTO HAa0o-
pa “IL-4 ELISA” ¢pupwms “Diaclone” (®panuus).

[ManpenTam 06eux rpyIil IPOBEICHO OIPe/IeICHHE OIUMOp-
¢mma IL-4 (C-589T). Ammmndukanun JJHK uccnenyemsix jo-
KYCOBIIPOBOJIMIIY BaBTOMAaTHIECKOM PEXKUME, C UCTIONB30BAaHUEM
cnenyromux npaitmepon: 5’ AACACCTAAACTTGGGAGGA3“
u 5’CTGTCATGGAAAAGCTGATCT3”. Ilocne HadaimbHOM
JeHatypauuu npu 94°C B TeueHHe 5 MUHYT Kax1asi CTaus Ipo-
xonuia B 3 arana: geHarypauus - 94°C (30 c), omxur npaiime-
poB (30-45 ¢), anonranus - 72°C (30-40 ¢). GunanbHast AJI0Hra-
st Juinack 7 MunyT npu 72°C. Jlnns naeHTudukannm auienei
reHa IL-4 npuMeHsIM peCTPUKLUOHHBIN aHaIU3 aMIJIMKOHOB

C MOMOIIBIO IHIOHYKIIea3bl pecTpukiuu Avall. IIpoxykrel ru-
Jpoin3a aMIUTUUIMPOBAHHBIX MOCIIE0BATEIBHOCTESH aHaIH-
3MPOBAJIM C TIOMOLIBIO MeKTpodopesa B 2% arapo3HoM reJe.

JloCTOBEpHOCTD pa3inyuii B paclpeeseHUHd IeHOTUIIOB 10
HOJMMOP(HBIM JIOKyCaM MKy IPyIIIaMy [IPOBEPsLIach Ha CO-
OTBETCTBHUE paBHOBecus Xapau - Baitn6epra (http://gen-exp.ru/
calculator_or.php).

CrariucTHdeckylo 0o0paboTKy pe3ylbTaToB HCCIIEeJOBAHUS
pOBOAMIIH C omMouibio porpamMm «SPSS 20.0», « STATISTICA
6,0». CpaBHEHHE 4acTOT TEHOTHIIOB U aJuleNiel MPOBOANIIH I1y-
TeM aHanu3a TaOJUIl CONPSHKEHHOCTH C HCIIOJIb30BaHUEM TOU-
Horo tecra duinepa U KpUTepus x> B 3aBHCHMOCTH OT HPE-
MOCBUIOK aHanu3a. PHCK pa3BHUTHs MATOJOTHH OLCHHBAIU C
MIOMOIIBIO BBIYMCIICHUS OTHOIICHHUs mancoB (OR) ¢ onpenerne-
Huem 95% nosepurensHoro naTepBaia (Cl) MeTogom npocToi
JIOTUCTHYECKOH perpeccun.

PesyabTarel 1 HX o0cy:xeHue. Ananus nomimopdusma 1L-4
(C-589T) BbIsBUII, YTO JOCTOBEPHO Hallle cpey OOJBHBIX Opy-
nemuiesoM Berpedaercst renorun C/T (65,83%) B cpaBHEeHHH ¢
KOHTPOJILHOM I'PYIIIOH, IJIe 4acTOTa JAHHOI'O TeHOTHIIa COCTaBUIIA
qmnis 16,66%. Tenorun C/C B 3,2 pasa yaiie perucTpUpoBacs
CpE/I 3/10POBBIX JIULL, YeM cpean OobHBIX Opynesuie3om (76,67%
npotus 24,17%). MyranTsslil amnens T B 2,86 pa3 yarue BCTpe-
qaJicsl Cpeltr OOJIBHBIX OpYLEIIe30M, YeM CPEI 3[0POBBIX JIUILL
(p<0,05) (Tabmuua 1).

CrnenyromyM 3TalloM MCCIIEOBaHUS ObLIO YCTAHOBJIICHUE
pHCKOB 3a00s1eBaHUs OpyLE/UIe30M, YYUTBIBas HOCHUTEIBCTBO
nonuMopdHbIx BapuaHToB reHa 1L-4. [lpu n3ydenun ocobeH-
HOCTEil pacrpeeNneHns 4acToThl ajuiesied y OONbHBIX OpyLes-
JIe30M YCTaHOBJIEHO, YTO HOCHTENH amiens T nomuMopdHoro
(C-589T) rena IL-4 umeroT noBbIIEHHbIH puck 3a001eTh Opy-
nemiezoM (OR=4,26, 95% CI [2,01-9,05)], Torna kak B ciryyae
HocuTebeTBa ayutens C, Ha000pOT - PUCK pa3BUTHS 3a00seBa-
Hus1 Opyuesuiesom nonmken (OR=0,23,95% CI [0,11-0,50]; mo-
Jiesib JOCTOBepHast ipu x> =15,99, p<0,0001).

VYeraHOBIIGHO, YTO Cpey OOJIbHBIX OpyLEIe30M U MPaKTH-
YEeCKH 37I0POBBIX JIMI[ YacTOTa retepo3urorHoro remorumna C/T

Tabnuya 1. Yacmoma evisenenus nonumopgpusma (C-5897T) eena IL-4 y 6016HbIX OCmMPbIM OpYYELIe30M U 300POBbIX TUY,

BoabHbIe Opyuesniezom 310poBble Jauna
I'enoTunsl 1 aniean (n=120) (n=30)
IL-4 (C-589T)
aoc. % aoc. %
C/C 29 242 23 76,7*
C/T 79 65,8 5 16,7*
T/T 12 10,0 2 6,7
Aniean C 137 57,1 51 85,0
Anaean T 103 42,9 9 15,0%

npumeuanue: * p <0,05- meducoy bonbHbIMU OCMPLIM OPYYENTe30M U 300POGIMU TUYAMU

Tabnuya 2. Accoyuayus annenei u cenomunos no nonumoppuzmy (C-5897T) eena IL-4 ¢ éocnpuumuugocmoio k opyyennesy

Boabubie 310poBble OR
Anjieam u
opyueniesom Juna e p o
Te€HOTHUIbI 0=120 n=30 3HAaY. 95% CI
Amnens C 0.571 0.850 0.23 0.11 -0.50
15.99 <0,0001

Amnens T 0.429 0.150 4.26 2.01 —9.05
T'enorun C/C 0.242 0.767 0.10 0.04 -0.25
I'enorun C/T 0.658 0.167 29.73 <0,0001 9.63 3.43-27.03
Tenorun 7/T 0.100 0.067 1.56 0.33 -17.36
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Tabauya 3. Pacnpedenenue uacmom 2eHomunog y 63pocivlx no peyeccusnomy noaumoppnomy maprepy (C-5897) ecena IL-4

BoJabHbIe 310poBble OR
T'eHoTHNBI OpyuenesomMm JamMna 2
pyn:12o =30 X P 3HaY. 95% Cl1
I'enorun C/C 0.242 0.767 0.10 0.04 -0.25
29.21 <0,0001
Tenorun C/T+T/T 0.758 0.233 10.31 4.01 —26.49

Tabnuya 4. Yacmoma svisignenusn nonumoppusma (C-5897T) eena IL-4 y boavubix Opyyeniesom ¢ pasHotl cmenensbio majicecmu

BoabHbie Opynesiesom (n=120)
I'enoruns! 1L-4
(C-589T) Jlerkasi crenenb (n=74) CpenHneii crenenu Tsxectu (n=35) Tskesnas crenenb (n=11)
Abc. % Aéc. % Aéc. %
C/C 28 37,8 2,9% 0 0
C/T 39 52,7 31 88,6 9 81,8
T/T 7 9,5 3 8,5 2 18,2

npumedanue. * - p<0,05 - mexncoy 6onbHLIMU OPYYENTE30M C PASTUYHOL CIMENEHbI0 MAHCECMU

nomumopduoro (C-589T) rena IL-4 cocrasuna 0,658 u 0,167,
COOTBETCTBEHHO, T.€. CPEAM HOCHUTENCH NaHHOIO TI'CHOTHIIA,
OIIPE/IEIISUICS 3HAYUTENIBHO IIOBBIICHHBIH PUCK 3a00JIeBaHUs
6pyuemiesom (¥*=29,73; p<0,0001; OR=9,63; 95% CI [3.43-
27.03], Toraa Kak HOCUTEILCTBO TOMO3UroTHOTO reHotuna C/C,
HAIpOTHUB, UMEJIO MIPOTEKTUBHBII AQ(HEKT B OTHOIICHUN pa3BH-
Tus Opyuemnesa (OR=0,10,95% CI 0,04-0,25).

Taxum 00pa3oM, aHaJIN3 Pe3yJIbTAaTOB HCCIEA0BaHMs [OKa3all,
YTO Cpey JIML cTapiie 18 JIeT JOMUHUPYIOIMM [0 MOIUMOpd-
HoMy Mapkepy (C-589T) rena IL-4 sBisiercs amnens C U TeHO-
tun C/C.

IIpu anamuze cymmapnoit gactorsl renotunoB C/T+T/T y
OOJIBHBIX OpyLIEIIe30M, U IPAKTUIECCKH 370POBBIX JIHII (TabIH-
1a 3) MCIOJIb30BaHa PELIECCHBHASI MOJICIIb HACIICOBaHUs OpY-
meiie3a. YcraHoBieHo, uro komOuHaius renorunos C/T + T/T
cpean OONBHBIX OpyLe/uie3oM omnpenensiack B 3,1 pasa vaiue,
4eM y mpakTraecku 310posbix imn (OR=10,31, 95% CI [1,55-
19,18]; ¥*=29,21, p<0,0001).

YcranosieHo, uto renotun C/C rena IL-4 B 13 pa3 gamie BbI-
SIBISIETCS Yy GOJIBHBIX OCTPBIM OPYLIEIIC30M C JISTKUM TEYCHUEM,
geM ¢ TsokessiM (p<0,05). [Ipu qpyrux reHoTHIIaX J0CTOBEPHBIX
pa3nuuuii He BBISBICHO (Tabnuma 4).

CpaBHUTENBHBII aHAIM3 paclpeeieHUs] YacTOT TeHOTH-
OB y OOJBHBIX OPYLEIIC30M C Pa3IM4YHON CTEICHBIO TSKE-
CTH M MPAKTHYECKH 370POBBIMH JIMLAMH [0 MOIUMOPHHOMY
mapkepy (C-589T) rena IL-4 (Tabnuma 5) mokaszai, 4To 4a-
cToTa romo3urorHoro resoruna C/C B 2 pasa game oTMeda-
Jack cpeiu OOJBbHBIX OpYyLENIe30M C JETKOH CTeNeHbIO Ts-
JKECTH B CPABHEHHH C TPYIION MIPAKTHYECKH 310POBBIX JIUIL
(OR=0.19; 95% CI [0.07-0.49]; ¥*=13,31; p=0,001). Cpean
GOJIBHBIX TSDKEIBIM TCUCHHEM OpyLenie3a HOCUTEIbCTBO Ie-
Hotuma C/C HH B OJHOM cilydae HE yCTaHOBIEHO. B To xe
BpeMsi 4acTOTa MYTAHTHOTO IOMO3MIroTHOro rexorumna T/T
HE3HAYMUTENIbHO Npeobiangana y OONBHBIX OpyLENIe30M ¢
JICTKUM TEYCHHEM, B YACTHOCTH JIMIIb B 1,4 pa3a Obuia BbILIE
B CPaBHEHHU C MPAKTUYCCKHU 3M0poBbIMH TuaMu (OR=1.46;
95% CI [0.29-7.48]; ¥*=13,31; p=0,001). V GonpHbIX Opy-
LEJUIE30M C TSDKEJIBIM Te4eHHEM 3adukcupoBaHo mpeobiaia-
Hue reHotuna T/T, B 4aCTHOCTH 4acTOTa JAHHOTO TCHOTHIIA
Obli1a BBILLIC [IOYTH B 3 pa3a B CPAaBHEHHUHM C IPYIIION KOHTPOJIS
(OR=3.11; 95% CI [0.38-25.38]; ¥*=19.53 p<0,0001). Taxum
00pa3omM, cielyeT 3aKJIH4YHUTh, YTO HOCHTEILCTBO FCHOTHUIIA
T/T Moxer OBITh NMPEAMKTOPOM OoJiee TSIKEIOr0 TEUCHHS
octporo Opyuesiesa.

Tabnuya 5. Accoyuayus cenomunog no nonumopgusmy (C-5897) eena IL-4 ¢ yuemom cmenenu msscecmu 6pyyennesa

Boabubie 310poBbIe OR
I'enoTunsl ﬁpynuiﬂl.l;egom ;121;&:) e p . 95% CI
Jlerkasi creneHb (n=74)
I'enorun C/C 0.378 0.767 0.19 0.07-0.49
I'enorun C/T 0.527 0.167 13.31 0.001 5.57 1.92 -16.13
I'enotun T/T 0.095 0.067 1.46 0.29 - 7.48
Cpennsis cTeneHns TsxecTH (n=35)
I'enotun C/C 0.029 0.767 0.01 0.00-0.08
T'enotun C/T 0.886 0.167 38.99 <0,0001 38.75 9.40 - 159.74
I'enorun T/T 0.085 0.067 1.31 0.20 - 8.43
Tsxenas crenens (n=11)
I'enotun C/C 0.000 0.767 0.01 0.00-0.26
I'enotun C/T 0.818 0.167 19.53 <0,0001 22.50 3.69-137.24
T'enotun T/T 0.182 0.067 3.11 0.38 —25.38

122



GEORGIAN MEDICAL NEWS
No 3 (288) 2019

Tabnuya 6. Codepoicanue IL-4 6 cvi6opomie Kpogu Co21acHo pa3iuiubl;M 2eHOMUNAM
no nonumopgnomy mapkepy (C-5897T) eena IL-4

Pacnpenesnenue 60JbHBIX OpyLe/1I€30M 110 MOJUMOP(HOMY
e r—. BosbHbIe mapkepy (C-589T) rena IL-4
Iloka3arennb -30 Opyueniesom
n= n=120 Hocurenu resoruna | Hocurean reHoTnma Hocurtenun
C/C,n=29 C/T, n=79 renoruna T/T, n=12
IL-4, nr/ma 6,25+0,03 11,30+0,71%* 13,29+0,13 10,88+0,14%** 9,22+0,05%*

npumeuanue: *- p<0,01 - pasnuya 0ocmogepua mexcoy OOIbHbIMU U NPAKMUYECKU 300POBbIMIL;
**- p<0,05 - pasnuya docmosepna 6 omuouienuu oonvbHuIx - Hocumeneii 2cenomuna C/C

VYcraHoBieHO, 4TO YpoBeHb IL-4 B cEIBOpOTKE KPOBH 00ITB-
HBIX OCTpBIM Opy1emie3om coctasui 11,30+0,71 nr/mi npo-
THB 6,25+0,03 nr/mMa y 3Z0pOBBIX JIHI, T.¢ ypoBeHb IL-4 y
OoJIBHBIX OpyIneie3oMm 0611 B 1,8 pa3 BhIIIe B CPaBHEHUH CO
310poBbIMH Junamu. Ilpu ananuse yposHeil 1L-4 B 3aBucu-
MoctH ot noiumoppusma (C-589T) rena IL-4 ycranosie-
HO, YTO y HOCHTEJIeHl BCEX M3y4YaeMBIX T€HOTHIIOB YPOBEHb
IL-4 Obu1 BBIIE B CPAaBHEHHWHU C TPYyINIIOH KOHTpOJs. BeIsB-
neHo, 4ro cpenu Hocuteneit renoruna C/C yposens 1L-4 B
1,44 paza Obl1 BhIIIEe y OOJBHBIX OpyLENIe30M B CPaBHEHHUH
¢ Hocutensimu renotuna T/T u B 1,2 pasa Bele B CpPaBHEHUH
¢ resoruniom C/T (tabnuua 6). MTak, mpoTHBOBOCHATHTENb-
HBII OTBET, B YaCTHOCTH IOBBINIeHNE ypoBHs IL-4, 6510 110-
CTOBEPHO HIDKE cpenu Hocuteneit renoruna T/T (p<0,05).

Ponps monmmopdusma IL-4 n ero B3anMocBsI3b ¢ Opyesie-
30M SBJII€TCA HEOAHO3HAYHOU U Maslon3yueHHoi. Ha nanHbIil
MOMEHT CYIIECTBYIOT €JHHUYHbIEC JaHHBIE: B OJJHOM HCCIIE/I0-
BaHUM NPOAaHAIM3UPOBaH noixuMop¢usm renos IFN-y u IL-4
B no3unusax +874 u -590, cOOTBETCTBEHHO, y OOJNBHEIX Opy-
L[eJIJIe30M, Ha OCHOBE Yero Y4eHbIe NMPHIUIN K BBIBOAY, YTO
nuna, nMmerotnue renoturn [FN-y A/A, Gonee 4yBCTBUTEIBHBI,
a ¢ reHorunom 1L-4 C/C - Gonee yCTOWYHBBI K OpyIeIIe3y.
Rasouli M. et al. [16] cuurarot, uto renotun C/C IL-4 umeet
MIPOTEKTHBHOE JieiicTBHe. [ pymma Typerknx uccienoBaresei
MPOaHATU3UPOBaB Mpyroil monumopdusm IL-4, B yacTHOCTH
VNTR, caenana BBIBOJ, YTO HOCHTEIH aieis Pl u reHoTH-
na P2P1 IL-4VNTR naxoasTcs B rpylnie pUCKa pa3BUTHUS
opyuennesa [8]. Rezazadeh M. et al. [18] ycTanoBuiu, 4To
redotun C/T rena IL-4 (C-589T) accomuupyercst ¢ ropas-
710 OONBIIMM PHCKOM pPa3BHTHS Opyleiie3a ¢ COOTHOIICHH-
em mancoB 4,2 (95% CI [2,7-6,6]; p<0,0001). [TonyueHnnbie
HaMH JIaHHBIE B KAKOH-TO Mepe COBIAJIAIOT C BHIIIETIPHBE/[CH-
HBIMHU pe3ylbTaTtaMu uccienoBanus, Tak remorun C/C IL-4
(C-589T) B 3,2 pasa yaiie perucTpupoBaICs CPean 30POBBIX
JUIL, YeM y OOJIBHBIX OpyLeIe30M.

BobiBoabI.

1. Cpenn nocuteneit renoruna C/T ompenensercst 3Ha-
YUTEJILHO MOBBIIICHHBIM PHCK 3a00JICBaHUS OpPYIEIIIC30M
(%*=29,73; p=4.0E-7; OR=9,63; 95% CI [3.43-27.03], Torna
KaK HOCUTEIbCTBO ToMo3urorHoro renoruna C/C, HanpoTHs,
HMeeT TMPOTEeKTUBHBIN >pdexr B ero passutum (OR=0,10,
95% CI 0,04-0,25).

2. YcraHOBIEHO NpeolllalaHue TOMO3ZUTOTHOTO T'€HOTHIA
T/T cpenn GONBHBIX C TSDKEIBIM TEUEHHEM OCTPOT0 OpyIerie3a
(OR=3.11; 95% CI [0.38 - 25.38]; ¥*=19.53, p <0,0001). Hocu-
TesbCTBO TeHoTuna T/T MOoXeT sBIAThCS IpeaUKTOpoM Ooee
TSDKEJIOT0 TeUEHHsT OCTPOTo Opylesuiesa.

3. BrisiBiieHo, uTo cpenu Hocuteneit reHotuna C/C ypoBeHb
IL-4 B 1,44 paza BeImIe y OOJNBHBIX OpPYIEIE30M B CPAaBHEHUH
¢ HocutessiMu reHotuna T/T u B 1,2 pa3a Belle B CpaBHEHHU C
rerorunom C/T (p<0,05).
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SUMMARY

PECULIARITIES OF THE PREVALENCE OF POLY-
MORPHISM (C-589T) OF THE IL-4 GENE AND ITS RE-
LATIONSHIP WITH SERUM IL-4 LEVEL IN PATIENTS
WITH ACUTE BRUCELLOSIS IN THE REPUBLIC OF
AZERBAIJAN

"Huseynov E., *Moroz L., >Androsova O.

!Azerbaijan Medical University, Baku, Republic of Azerbaijan;
’National Pirogov Memorial Medical University, Vinnytsya,
Ukraine;

The aim of the study was to determine the frequency of poly-
morphism of IL-4 (C-589T) in patients with acute brucellosis
in the Republic of Azerbaijan and to establish its correlation
with serum IL-4 levels. One hundred seventy eight patients with
clinical symptoms of brucellosis were examined. According to
the criteria for inclusion in a study of 178 patients, only 120 per-
sons- (the main group) - fully met all criteria. The control group
consisted of 30 practically healthy persons. Also, all patients in
both groups were tested for IL-4 (C-589T) polymorphism and
level of interleukin-4 (IL-4). It has been established that car-
riers of the allele T of the polymorphic (C-589T) IL-4 gene
are at increased risk for brucellosis (OR=4.26, 95% CI [2.01-
9.05]], whereas in the case of carrier allele C, on the contrary,
is a reduced risk of developing brucellosis. The combination of
genotypes C/T + T/T among patients with brucellosis was de-
termined 3.1 times more than in practically healthy individu-
als (OR=10.31, 95% CI [1.55-19.18], x2=29.21, p<0.0001). It
was found that among the carriers of the C/C genotype, IL-4
level was 1.44 higher in brucellosis than in T/T genotype carri-
ers and 1.2 times higher in comparison with the C/T genotype.
Among carriers of the C/T genotype, there is a significantly in-
creased risk of brucellosis (¥2=29.73; p=4.0E-7; OR=9.63; 95%
CI [3.43-27.03] while cariousness of the homozygous genotype
C/C, on the contrary, has a protective effect on the development
of brucellosis (OR=0.10, 95% CI 0.04-0.25).
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Keywords: acute brucellosis, interleukin-4, polymorphism,
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PE3IOME

OCOBEHHOCTHU PACHPOCTPAHEHHOCTH IIO-
JUMOP®HU3MA (C-589T) TEHA IL-4 1 ETO CBSI3b C
YPOBHEM IL-4 B CBIBOPOTKE KPOBHU Y BOJIbHBIX
OCTPBIM BPYIEJ/UIE3OM B PECIYBJIUKE A3EP-
BAMKAH

T'yceitnos 3.M., 2Mopo3 JI.B., ZAuapocosa O.C.

! Asepbaiioocanckuii meduyunckutl ynueepcumem, baxy, Pecny-
onuka Asepbatiooican; *Bunnuykuil HAyUOHATbHBIL MEOUYUH-
cxutl ynusepcumem um. H. 1. I[Tupoeosa, Ykpauna

Llenb uccienoBaHus - ONPEICIUTh YacTOTY MOIUMOp(hH3Ma
IL-4 (C-589T) y nauueHToB ¢ OCTpbIM OpyLEIIe30M U yCTaHO-
BUTb €I'0 CBsI3b ¢ ypoBHEM IL-4 B CEIBOPOTKE KPOBH.

Ob6cnenoBano 178 GonpHBIX ¢ KiIMHUKOH Opyuemiesa. Co-
IIaCHO KPUTEPUSAM BKIIIOUCHMS B HcciefqoBaHue u3z 178 00-
CJICIOBAaHHBIX OOJIBHBIX IOJHOCTBIO COOTBETCTBOBAJIO BCEM
kpurepusam 120, KOTOpble COCTaBUIM OCHOBHYIO IpyIily. B koH-
TPOJIbHYIO I'PYNITy BKJIFOYEHBI 30 MPaKTHYECKU 310POBBIX JIMIL.
[Manmentam obenx rpyImI MPOBEACHO ONPECTICHHE MOIUMOp-
¢mma IL-4 (C-589T) u comepxanus IL-4. YcraHosieno, 4ro
Hocurtenu awtens T nomumopduoro (C-589T) rena IL-4 ume-
10T HOBBILICHHBII pUCK 3aboneBanus Opyuemiezom (OR=4,26,
95% CI [2,01-9,05)], Torna kak B ciydyae HOCUTEJILCTBA aJIJIeIIs
C, HaobopoT, puck pa3suTus Opyueuie3a nonmwken. Komouna-
st resotunoB C/T+T/T cpeau GonbHBIX Opylenie3oM omnpe-
nensuiachk B 3,1 pasa yarie, 4eM y NPaKTU4ECKU 3J0POBBIX JIUI]
(OR=10,31, 95% CI [1,55-19,18]; x2 = 29,21 p<0,0001). BeI-
SIBJIEHO, 4TO cpenu Hocuteneil renotuna C/C yposens IL-4 B
1,44 pa3a BbIIe y GOIBbHBIX OpyLEIUIe30M B CPAaBHEHUH C HO-
curensivu reroruna T/T u B 1,2 pa3a Bbliie B CpaBHEHHH C Te-
HotunoMm C/T. Cpenu Hocuteneit renoruna C/T onpenesnsiercs
3HAQYUTEJIHHO IOBBIMICHHBIH PUCK 3a0oieBaHMs OpyIEIIe30M
(x*=29,73; p=4.0E-7; OR=9,63; 95% CI [3.43-27.03], Torma kak
HOCHTEIBCTBO TOMO3UTOTHOTO reHotuna C/C, HApOTHUB, MMe-

€T MIPOTEKTUBHBIN 3(PEKT B OTHOIICHUHU Pa3BUTHs OpyLeiesa
(OR=0,10, 95% CI 0,04-0,25).
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CTPYKTYPHBIE, MOJIEKYJISIPHBIE 1 ®YHKIIMOHAJIBHBIE OCOBEHHOCTH ITIOKPOBOB
TPEMATO/J 1 BOSMOKHOCTHU PABPABOTKU AHTUT'EJIBMUHTHBIX ITPEITAPATOB (OB30P)

Jlapuna C.H., Bypnaes H.U., Bepeunkunsze U.A., Jlazapesa 10.B., lerrapesckas T.1O.

Iepgviii mocroeckuil 2ocyoapemeenibiil meouyunckuti yuugepcumem um. .M. Ceuenosa, Poccus

TenbMUHTHBIC HHBA3UH, B TOM YHCJIE, TPEMATOA03bI pe/i-
CTaBISIIOT cO0OH rpymiy Haubosee pacHpOCTPAHCHHBIX 3a-
GoneBanuii BO BceM Mupe. TpemMaTo03bl BCTPEYAKOTCS B pa3-
JHYHBIX PETHOHAX MHUpA, KaK B CEBEPHBIX - OMHCTOPXO3BI,
TaK U B KOKHBIX — LIMCTO30MO3bI PA3JIUYHON JIOKAIH3ALUH.
OHHM IIPUHOCAT 3HAYUTEIBHBIN YIIEpO 370POBBIO, TIPHBOJISAT
K pa3IM4YHBIM OCIOXHEHUSM, YTO HAHOCHUT 3HAYMTEIIbHBIH
skoHoMu4eckuit ymep6 [10,13]. Bo3Oyaurenu TpemMarono3oB
UMEIOT Psiji 0COOCHHOCTEH B MOP(OIOTHH, aHATOMHH, CJIOXKHBIC
JKU3HCHHbBIC UKL J[iis pa3paborku 3 (HEeKTHBHBIX aHTHIENIb-
MHHTHBIX MPEHapaToB HEOOXOIMMO H3YYCHHE OCOOCHHOCTEH
CTpOCHHS U QU3HOTIOTHH NTAPA3UTOB U UX B3aHMOJICHCTBHS C Op-
raHM3MOM XO3s5IMHA. AHTHICHbI TETYMCHTA TPEMaTol SIBJISIOTCS
XOPOLIMMHU KaHAWJATaMH Ul pa3pabOTKM aHTHUIeJIbMUHTHBIX
BaKLMH, OPEeX/e Bcero st BUNOB Shistosoma spp. J{ns aToro
HEOOXOIMMO M3y4YeHHE OCKOB TEIYMEHTA U B3aHMOJICHCTBHS C
s PpexropaMu IMMYHHON CHCTEMBI.

B mpempimymmx 0630pax [2] MBI paccMaTpuBalld YIbTpa-
CTPYKTYPY IOKPOBOB HEMATOJI M TIPHUIIUIH K BBIBOAY, YTO TIIHKO-
JIMIHABI KYTHKYJIBI 3aIlHIIAI0T TOBEPXHOCTHBIC OCJIKH OT pas-
PYLICHHS IIPOTEea3aMH XO35HHA U, TEM CaMbIM, CIIOCOOCTBYIOT
YKJIOHCHHIO OT MMMYHHTETa X03siuHa. JleficTBHE HA HOHHbBIC
KaHaJIbl IOKPOBOB HEMATO/] MOJKET PHBECTH K JICTIONSPH3ALINH
KJIETOYHBIX MEMOpaH, U, KaK CJIC/ICTBHE, CIACTUYCCKOMY Hapa-
MYy TeJIbMUHTA M BBIXOJY M3 OpraHu3Ma xo3siuHa. PazpaboTka
HOBBIX 3()(EKTHBHBIX U OE30IIACHBIX AHTUICIIbMUHTHBIX TIperia-
paTroB MOXKET OBITH CBsi3aHa ¢ pa3paboTKON MHTHOUTOPOB dep-
MEHTOB TEeJIbMHHTA, 3ALIUIIAIOIINX JUIUIbI €r0 SIHUKYTHKYJIbI
OT OKHCIIMTEIBHOTO Pa3pyIICHUs HPOIYKTaMU MeTabonm3Ma
xo3suHa [2].

YT0 KacaeTcs IIOCKUX YEPBEil, TPEMATO/IbI TOKPBITHI CHHIIH-
THAJILHBIM TET'YMEHTOM, KOTOPbIH HAIlOMHHACT CTPOCHUE TETy-
MEHTa 1ecTo/l. Y IIHCTO30M TErYMEHT UMEET TOJIHHY OKOJIO
4 MKM M CHapyKH OrpaHHYeH CEMHUCJIOWHOW MeMOpaHoii, co-
CTOSILLICH U3 JIBYX OJIM3KO PACIIONOKCHHBIX JIMIHUAHBIX MEMOPaH.
Hapy»xHast MeMOpaHa MpOsIBISIET HECKOJIBKO CBOMCTB, KOTOPBIC
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SIBJISIFOTCSL HeTHUITMYHBIMU UL TTa3MaTHYecKux MeMOpaH. OHa
COICPKUT B MAJIOM KOJMYECTBE HHTEIrPalibHbIC MEMOpaHHbBIC
GeJkH, He CIOCOOHA K DHJIOLMTO3Y M paszielsieTcsi Ha JBa J0-
MEHa, OJIMH M3 KOTOpBIX ObICTpo cOpachiBaercs. Ha ocHoBe
pacrpeesIeHns] YaCTHI[ BHYTPU MEMOpaH B SKCIIEPUMEHTAX 10
3aMOpPaKHBAHUIO — CKaJIBIBAHHIO, BHYTPCHHUH JIMIHIHBIN CIIOi
SIBIISICTCS. MCTUHHOM IUIa3MaTHYeCcKoil MeMOpaHoi mapasura, Ko-
TOpBIil pacmpocTpansieTcst BriyOb Ha 1-2 MKM, 00pasyst CeTky,
YBEJIMYMBAIOILYIO UIOIIA (b TIOBEPXHOCTH apasuTa, 0 MCHb-
el Mepe, B Aecsth pa3. TerymeHT Fhepatica HAMHOTO TOJIIE,
MMEET MCHBIIIC BIISTYMBAHUM, YEM Y IHCTO30M U HOKPHIT CBEPXY
OOBIYHBIM JIBOMHBIM CJI0EM JHIKAOB. Kak y IIMCTO30M, TaK M
y (acuHonana TOHKUIT TOKPOB INIMKOIIPOTEHHOB UMEET BbIIAI0-
mpecsi 60KOBBIC [IENOYKH M3 TAaHIJIMO3KI0B H OJIMTOCAXapHIOB,
KOTOpBIC PACHPOCTPAHSIOTCS HApY)Ky OT alMKalbHOW MeMOpa-
HBI TeryMeHTa [24]. DyHKUUS TOH CTPYKTYpHI, Ha3bIBaEMOM
IIMKOKAJIMKCOM HE BIIOJHE sicHa. LluToruiasma, OKpy:KeHHast
MeMOpaHaM# TEI'YMEHTA, y IIHCTO30M COZICPIKHT MHTOXOH/IPHUH
U JIBa OCHOBHBIX BKJIFOYCHUSL: ICKOBU/IHBIC TEJIa U MHOTOCIIOM-
HbIC My3bIPbKU. [IUCKOBH/IHBIC TeJIa SBISIOTCS IIPEAIICCTBEHHHU-
KaMH I'yCTOTO IIOTHOTO BEIIECTBA LIUTOILIA3MbI M TOBEPXHOCTHO-
ro ciosi. OHU MOTYT 00pa3OBBIBATH KPUCTAIUIONOAOOHBIC LI
Ha JIOP3aJIbHOI MIOBEPXHOCTH CAaMIIOB IIHCTO30M. MHOIOCIIONHHbIE
Iy3bIPHKH COCTOSIT U3 KOHLICHTPUYECKUX 3aBUTKOB MEMOPAHBI, KO-
TOpbIC MUIPHPYIOT K OBEPXHOCTH U 00Pa3yIOT Hapy KHBII CIIOM.
MHUTOXOHAPUHN B CHHIIMTHAILHOM TET'YMEHTE PE/IKUe, HeOOJIbIIHeE,
HMEIOT MaJIO KPUCT.

B TerymeHTax mmMcTO30M U (acHuoNu sapa OONBIIMHCTBO
MHTOXOHJIPHH U PUOOCOMBI COAEPIKATCS B MOJATETYMCHTHBIX
KJIeTKax (LUTOHAX), PACIOJIIOKEHHBIX PSIJIOM C MBIICYHBIMU
CIIOSIMH, KOTOpBIC JIC)KAT I10J] CHHIUTHEM TerymeHra. L{u-
TOHBI CBSI3aHBl C CHHLUTHEM Yepe3 LHUTOIIa3MaTHYCCKUE
KaHaJbl, COJACPIKAIIHEC MHOTOYHCICHHBIC MUKPOTPYOOUKH.
BKIIIOYCHUS, CHHTE3MPyEMbIe B IOATEIYMEHTHBIX KIICTKaX,
obpasyroTcs U3 anmnapara [OJb/pKH M TPaHCIOPTHPYIOTCS B
CHHLUTHUII Yepe3 3TH KaHajbl. DTOT MPOIECC HapyliaeTcs
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UHTHOUTOpAMU CHHTE3a OCIKOB HIIH SaMH, ICHCTBYOIHMHE
Ha MUKpOTpyOouku. [ToBepxHOCTH MeMOpaHbl TEI'yMEHTA He-
IPEPBIBHO 3aMEIIAeTCs] MHOTOCIOWHBIMU My3bIpbKaMH, KOTO-
pble MUTPHUPYIOT B aMKAJIBHYIO 00JaCTh CHHIIMTHUS U CJINBA-
I0TCSI C TIa3MaTH4YeCKON MeMOpaHoi.

s co3manust Crenn(pUUCCKUX AHTHUTEIIbMHHTHBIX Tpera-
paroB HEOOXOAMMO U3YYCHHE OCOOCHHOCTCH OMOXMMHUHU M MO-
JICKYJIIpHONH OMOJIOTUM CTPYKTYPHBIX KOMIIOHEHTOB ITOKPOBOB
Tpemaro. TeryMeHT LIMCTO30M COAEPKUT HECKOIBKO (ocdo-
mununos. bonbiie Bcero mpucytcTByeT (ocdaTHIMIXONNH,
JIOCTaTOYHO BBICOKUI ypoBeHb (ocdarnanmidTaHoIAMUHA,
chunromuennta, gu3ohpocharuauaxoianta, GocharuaniInHO-
3uTONA M 11epeOpo3uHbIX NUKoIunuIoB [3]. [TansMuTHHOBaAS
U OJICMHOBAs KUPHBIC KUCJIOThI O6Hapy)Kl/lBa}OTC$[ B Hal/l60.]'l]>-
IHUX KOJIMYCCTBAX. 3TI/I MOJ'leKyJ'[l)I l'lOJ'ly‘leHbI OT XO35€B, TaK
KaK IIHUCTO30MBI, IMOJ00HO I[ECTOaM, HE CIIOCOOHBI CHHTE3H-
poBaTh XOJIECTEPOJ MM JUIMHHOLCTIOUYEUHbIC JKHUPHBIE KHUCIIO-
Tbl de novo. 11IucTo30Mbl HE MOTYT pa3pyliaTh UIHHHOLEIO-
YCYHBIC JKUPHBIC KUCJIOTHI l'[yTeM B—OKI/ICJ'[eHI/Iﬂ. O}lHaKO, OHHU
MOFyT B3auMoOIpeBpaliaTb U OTIICIVIATD IOJSPHBIC T'OJIOBKU OT
¢doconmunuaos. AnvkanbHas MeMOpaHa TeryMEeHTa LIHCTO30M
HETIPEPBIBHO 3aMEIIACTCA MHOFOCHOﬁHbIMH U JHUCKOBHIHBIMH
tenbiaMu. CKOpOCTh OOHOBIICHHS AlMKaIbHOW MEMOpaHbBI Ba-
pBHUPYET B IpejiesiaX OT HECKOJIBKUX YacOB 10 HECKOIBKUX JTHEH.
[ToBepXHOCTh MEMOpaHbI MIMCTO30M HMMEET LIMPOKHUM CHEKTp
(epMeHTHOH aKTHBHOCTH, BKJIIOYAsl LICNOYHYIO (ocdarasy,
Ca2+-ATdazy u mmkosun Tpancdepasy [26]. OyabanH-CBsI3bI-
BarOInue y'—laCTKI/l Ha IMOBEPXHOCTH TerMeHTa yKaSbIBa}OT Ha 1npu-
cyrcrBre Na+/K+-ATda3zpl. ¥V mMCcT030M HMMYHOIOTHYECKAMHU
METO/IaMH BBISIBJICHO OOJIBIIOE KOJINYECTBO CBSI3aHHBIX OCIIKOB.
HexoTopsle norpy»eHbl B MeMOpaHy TeryMeHTa, TOTAa Kak Apy-
rue CBs3aHbl ¢ MIMKO3WIhocharuauaInHO3uToIoM. O QyHKIMH
9TUX TIOBEPXHOCTHBIX OEJIKOB M3BECTHO HeMHoOro. Harmpumep,
HapaMHO3HMH BBIICNICH U OIKCAH II0CJE TOro, Kak ObUIH MOKa-
3aHBI €r0 3alUTHBIE CBOWCTBA KaK aHTUI'€HA B TeryMmeHTe [16].
Buoxumuyeckue UCCIen0BaHusI aHTUTE€HHBIX O€JIKOB MOKa3alu,
YTO MOBEPXHOCTHLIC IIUIIBI COCTOAT U3 aKTHHA, yno>1<el-u-[or0 B
MapaKkpucTaaIndCeCKue CprKTypbl, U 49TO0 B TerMeHTe l'lpl/leT-
CTBYET IIIyTaTHOH S-TpaHc(epasa.

Ha mnoBepXHOCTM INIMKOKAJIMKCA IIHCTO30M OOHApPYIKEHbI
pa3nMYHbIC YIIICBOJBI, BKIIIOUas MaHHO3Y, [NIOKO3Y, IaJaKkTo3y,
N-aneTunnioko3aMut, N-aleTWIraJakTO3aMUH U CHAJIOBYIO
KI/ICJ'[OTy. 9TI/I caxapa CBsA3aHbl C INIMKOJUIIUAAMU U TTIMKOIIPO-
TEMHAMHU TETYMEHTa, KOTOPBIH COEPKUT (pepMEHTBI, HE0OXO-
JAUMBIC 1T UX 6I/IOCPIHTe3a. nOBerHOCTHbIe TJIMKOIIPOTCHUHBI
HPHUKPEIUISIOTCS. K HAPY)KHOMY JIMITHHOMY CJIOIO Y€pe3 ITIHKO-
3w ochHaTHIMIMHOZUTOI B XOJIe MPOLIECCa, OCYIIECTBISIEMOro
C TIOMOIIBIO 3HIOTCHHOH (hochaTuanInHO3UTON-Crierduae-
CKOH Jumnassl [22].

Iepxapyuu MUCTO30MBI UMEIOT APYTHE XapaKTePUCTHUKHU Te-
I'yMEHTA, OHU [OABEPTaloTCsl [TyOOKUM CTPYKTYPHBIM M OMOXH-
MHUYECKUM NPEBPALICHUAM BO BPEMS U 11OCJIE IPOHUKHOBECHUS B
OKOHYATEJILHOTO X03s5MHa. BO BpeMst IPOHUKHOBEHUS LIEPKapUH
TEPAOT CBOU XBOCTHI U HAYMHAIKOT C6paC]>IBaTb INOBEPXHOCTHBIC
¢GubprLIIpHBIe TOKPOBBL. OTCOEANHEHHE TITUKOKAINKCA MPO-
HCXO/IUT TIOCJIe CEKPELMU MpoTea3 Ha MoBepxXHocTH. [Iporea-
3bI MOFyT TaKXKXE UT'paTb POJib B XOJAC NMPOHUKHOBCHUSA B TKaHU
xo3suHa [17,18]. Hanpumep, BeiesnsieMble CEKpEThl LIepKapuen
IHXCTO30M U3 aueTa6ynﬂprlx U T'OJIOBHBIX KEJIE3 YBCIIMYUBAIOT
MPOHHUIIAEMOCTH KoxkH [31].

B TEYCHUE Yaca MOCJIC IMPOHUKHOBEHUA MHOFOCHOﬁHbIe my-
3bIPbKU HAYMHAIOT MUTPUPOBATh U3 CUHIUTHUS K HAPY)KHOU IO-
BEPXHOCTH TerMeHTa. B 9TO BPEMSA MHOI'OYMCJICHHBIC MUKPO-
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BOPCHHKU OOpa3ylOTCsl Ha HapyKHOH MeMOpaHe TEeryMeHTa,
3aTeM cOpachIBaIOTCs B Mpoliecce 00pa3oBaHUsl CEMHUCIONHOM
MeMOpaHbl. DTOT Mpoliecc cOpachbiBaHUS OCIKOB MOXKET UTPATh
3HAYUMYIO POJib B ()OPMHPOBAHMH MMMYHHUTETa y XO35MHA K
HOCJIEYIOIUM BTOpXKEHHsIM LiepkapueB. OOpa3oBaHUe CeMU-
CJIOMHOW MeMOpaHbl 3aBEPIIACTCS B TCUCHUE TPEX YACOB MOCIIE
IIPOHUKHOBEHUS. B 3TOT MOMEHT TeryMeHT LIMCTO30MYJIbI ¥ IO~
JIOBO3peIo cTaquu MOP(HOIOTHYECKN CXOIHBI, TAKXKE KaK U CO-
cTaB ux creponsioB u pochonunugos [8]. Hekotopsie moBepx-
HOCTHBIE OeJIKi 00pa3yroTcsl Ha paHHEW CTaJAnuK B 3HAYUTEIHHO
OOoJIbIIEM KOJIMYECTBE, YEM y B3POCIBIX LIMCTO30M, U MHOTHE
IIOBEPXHOCTHBIE OCJIKM MO-Pa3HOMY SKCIIPECCHPYIOTCS Ha IIO-
BEPXHOCTH I0JIOBO3PEJIBIX CAMIIOB U CAMOK.

DOnacrassbl Lepkapues mucTo3oM (SmCE) cunTarorcs rnaBHbI-
MU I'HCTOJIMTHYECKUMU NIPOTEa3aMH, y4aCTBYIOIIUMH B KOXKHOM
uHBazuu. [Ipuuem mccnenoBanus nokaszanu, yto SmCE cun-
TE3UPYIOTCS TOJIBKO B Pa3BUBAIOIIMXCS LIEPKapHsX, Y B3poc-
aeix mmcrozom SmMCE e oOnapyxuBaercs. PaspyuieHue 3Tux
3J1aCTa3 C MOMOILBIO ONPEeNICHHBIX MPEnaparoB WM BaKIUH
MOKET CTaThb HOBBIM HAIIPaBICHHEM B IPOTHBOIEIbMHHTHOM
Teparnuu [31].

TeryMeHT Tpemaron CTPYKTYpHO aJalTHPOBAH K MMMYHHO-
My BTOP)KEHHIO, aOCOpPOLMN UTATEIbHBIX BELIECTB, HOHHOMY
TPAHCIOPTY U B3aMMOJCHUCTBHIO C HIDKEJNEKAIeH HEpBHO-MY-
CKYJBbHOH cucTeMoil. MHOrouncieHHble yriyOeHus Ha ToBepX-
HOCTH TEryMEHTa 3HAYUTEIbHO YBEJIMYMBAIOT I1OBEPXHOCTH
napasuTa, KoTopas obecreqrBaeT TPaHCIOPTHYI0 QyHKIHUIO0. Y
CBEKECOOPAHHBIX U3 TKAHEH XO3sSHHA LIMCTO30M 3TH YIIyOJIeHHUs
comeprKar SpUTpoLThl. Y Fhepatica TETyMEHT UMEET MEHBIIC
yIIyOJIeHHHl, OJIHAKO MHOTOYHCIICHHBIE BIISTYMBAHUS dP(EKTHBHO
YBEJIMYHMBAOT TIOMIA/b TOBEPXHOCTHU. [IBOWHOM CIIOM MeMOpaHbI
Ha MOBEPXHOCTH TETYMEHTa Y LIMCTO30M XapaKTEPEeH TOJIBKO UL
KPOBSIHBIX TPEMAaTo/; BHbI, HACEIIONIME IPyrHe MecTa oOuTa-
HusL, BKITIouast Fhepatica, NOKaIU3yIONMecs B XKETYHBIX IIPOTOKAX,
MMCIOT CTaHIAPTHBIN JTUIHAHBIN OUCITON.

TeryMeHT LIMCTO30M BJIEKTPUUYECKH COINpPSDKEH C HIUKENe-
JKAIIMMH MBIILICYHBIMH ITyYKaMH, YTO ITO3BOJLIET Iepe/iaBaTh
U3MEHEHMs B MOHHOM U 3JIEKTPUYECKOM I'paJInCHTE Ha MOBEPX-
HOCTH Iapa3uTa HENOCPEACTBCHHO HAa MBIIICYHbIE BOJIOKHA,
pacIojoKeHHbIe 107l HUMU. IpephIBUCTbIE KOHTAKThI, COEAU-
HSIOLIME OTH JIBa CJIOSI TKaHeH, 10 Bcell BEpOsITHOCTH, obecrie-
YHUBAIOT MOP(OJIOrNUecKoe CTpPOeHUe, Onaromapsi KOTOPOMY
MOAJICP)KUBACTCS HU3KOE CONPOTHUBICHHE. DTa CBA3b MEXKIY
MOBEPXHOCTHOM MEMOPAaHON M HUKEJICKAIMMHU MBIIIIAMA MO-
JKET UrpaTh 3HAYMMYIO POJIb B CIIOCOOHOCTH Mapasura ObIcTpo
OTBEYaTh HAa BHELIHHME BO3JCHUCTBHSA, TAKME KaK MEXaHHUYCCKOE
JIaBJICHUE, TPAAUEHT MUTATEJbHbIX BEIIECTB MM HOHOB. Kpo-
M€ TOTO, IIUIIbI, KOTOPbIE PACIIOIOKEHbI IPEUMYILIECTBEHHO Ha
JIOP3aJIbHON MOBEPXHOCTU TPEMATOM, MOTYT CIIy’KUTh OIIOPHBI-
MH CTPYKTYpaMH, YACpP>KUBAIOIUMU Mapa3uTa BHYTPU KpOBe-
HOCHOTO COCYZa WM, B ciiyuae ¢ F.hepatica, BHyTPH 5KeITYHOTO
nporoka. Hekoropble HccienoBaTead CUUTAIOT, YTO MECTOM
JEHCTBUSL MPOTHUBOIEIbMUHTHOIO IIperapara IMpa3HKBaHTEIb
SIBISIIOTCST OeTa-CyObeIMHUIIbI TIOTEHIINAJ 3aBUCUMBIX KaJbIIU-
eBbIX KaHaJIOB TerymenTa [11,12].

Cy1IecTBYIOT MHOTOUUCIICHHBIE JOKAa3aTeJIbCTBA, MTOATBEPK-
JIAIOIME POJIb TETYMEHTA IIMCTO30M B YKJIOHEHMH OT UMMYH-
HOTO OTBeTa. VI3BeCTHO HECKOJIBKO CTPATEeruii YKIOHEHHUs, UC-
MOJIB3YeMBIX IIHCTO30MaMH JJIsi W30eraHusi pa3pylIaloliero
JeUcTBUsl QPEKTOPOB SCTECTBEHHOI0 MMMYHHUTETa WU HM-
MyHHTETa, 00eCIeUeHHOr0 BBEICHHEM BakuuH [5]. Yoenurens-
HbIE JI0Ka3aTeNIbCTBA PELIAOLIel POJIM TETYMEHTa B N30eraHuu
UMMYHHOTO OTBETA MOJIy4eHBI B UCCJICIOBAHUSIX C HAPYLLICHUEM
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ﬂBOﬁHOFO CJIOST TEr'yMEHTa IIPU UCIHOJIB30BaAHUU TAaKUX IIperia-
paroB Kak IpPasuKBAHTCIb U OKCaAMHUXWH, YTO HNPUBOAUJIO K
pa3pyuIeHHIO Mapa3uTa IMoj| IeHCTBHEM UMMYHHUTETA XO3SHMHA.
AHTI/ITeHa, KOTOPbIE 6bIJ'll/l TOKCUYHBIMHU JIsI IIHMCTO30M I10CJIC
JICHCTBUSI TaHHBIX COCJAMHEHUH, HE NEHCTBOBAJIM IPH OTCYT-
cTBUM HapylueHuil TerymenTa [11]. IIpoBenens! uccnenoBanus
BJIMSIHUSA HTperiapara SKAUCTCHA Ha TEr'YMEHT IIPU JICUCHUU I'd-
MeHonunenosa [1]. YkioHeHne oT UMMYHHOTO OTBETa XO3SMHA
00eCIeYrBaOT HECKOJIBKO PA3IMYHBIX (HU3NYECKHX CBOHCTB M
0CJIKOB, aCCOLMUPOBAHHBIX C TerymMeHToM. OJHAKo, Kakod u3
KOMITOHEHTOB SIBJISIETCS PELIAIOIINM He sicHO. JIBoitHast meMOpa-
Ha anvKajJbHOU ITOBEPXHOCTU TEryMCHTA y MIMCTO30M MOXCT
obecrieqrBaTh 3aMeIeHNe CTApOH, HJIH Pa3pyILeHHOI B pe3ylib-
Tare JeHCTBUs MIMMYHUTETa, MEMOpPaHbl HA HOBYIO 3a CUET MHO-
TOCIIOWHBIX Be3UKYJ1. J[BoliHass MeMOpaHa Takke MOXET obecrie-
YMUBATb BKIIOYCHUEC ITIMKOJIUIINUAOB U INIUKONPOTEUA0B I'PYIIIIbI
KPOBH B IOKPOBBI IAapa3uTa, MAcKUpysl €ro OT BO3ACHCTBHS
uMMyHHTeTa [28]. DTa opmMa MACKMPOBKH JIOTIOIHSETCS APY-
oM, OTHOCSILEHCSA K MOJIEKYJIIPHOM MUMUKPHH, KOTZIa MOJIEKY-
JIbI, 00pa30BaHHBIC MAPA3UTOM, COJEPIKAT AMUTOIIBI, TIOJOOHBIE
MOJIEKYJIaM XO35MHA Ha MOBEPXHOCTH. DTH OEJIKH BKIIOYAIOT,
Harpumep, romosioru Na+-3aBUCMMOT0 IEPEeHOCYUKA TIIFOKO3bI
SGLT1, xoTopslii 3KcIIpeccupyeTcst B 00JIbIIOM KOJINYECTBE HA
IMOBEPXHOCTHU aMKaJIbHOU M€M6paHbI TETYMCHTA y HIUCTO30M
U dacumonua. Hexotopble TUnuaHble KOMIIOHEHTHI MEMOpPaHBbI,
Takue Kak JIn30(pochaTyIuiI XOIHH TaKXKe 3alHIIAI0T OPraHu3M
3a CcYeT JIN3Uca NMPUKPEIUICHHBIX JICHKOLUTOB X03auHa [25]. Ha
HOBEPXHOCTU B OOJIBIIOM KOJIMYECTBE MPHUCYTCTBYIOT hepMeH-
Tbl, BKJIFOYasl UCTEHMHOBYIO npoTeasy SmCL1, cunresupyemsie
HapasuToM, KOTOpPBIE CIOCOOHBI pa3pyliaTh OENKH XO3sMHA.
Hexortopsie u3 3Tux 0EJIKOB, BO3MOXKHO, CIIOCOOHBI pa3pymiaTh
UMMYHOIIIOOYTMHEI X03siHa [4]. I{uctenHOBBIC TpOTEa3bl TpPE-
MaToj SIBJISFIOTCS (PepPMEHTAMU MHICBAPCHUS, HAIPUMEp, Ka-
Tericud B S. mansoni pacuieniser 4enoBe4ecKuil reMorioonH,
karericul B F. hepatica - 1gG n ansOymunsl kpoBu. Obpasyio-
muecss aMUHOKUCIIOTBI MOI'yT 6I)ITI) 3aXBAa4YCHbI UMCHOINIMMMUCA
Tpancnoprepamu. Karencun L F. hepatica ciocoOeH akKTHBHO
pacLIenIsATh KOJUIareH, B CBSI3HM C YeM PacCMaTpUBAETCS €ro Io-
TEHUHXaJIbHasA poOJib B UHBa3UM W NPOHUKHOBEHHUU YE€PE3 TKAHU
x03siuHa. VIMeroTcst JaHHbIe U O CIIOCOOHOCTH THX (PePMEHTOB
y4acTBOBATb B MOAYISIIMNM UMMYHHOTO OTBETA. Baknoe 3naue-
HUE UMECT U3YUCHUE I'€HOMA TPEMATOA U BBISIBIICHUE cneundm—
yeckux (epmenTHbIX cucteM [19,23,30]. TeryMeHT HIMCTO30M
TAKXE COACPKUT MHOTIOYUCIICHHBIC OenKu U [JIMKOIIPOTEWHBI,
KOTOpBIE ABJISIIOTCS. CUJIbHBIMU UMMYyHOreHamu [7,29]. Hekoto-
pbie M3 HUX, BKJIFOUask (GEpMEHTHI TIMKOJIN3a TIHIICPAIbICTH I-
3®-peruporenasy, BHICBOOOKAAIOTCS U3 TETYMEHTA U UTPAIOT
3HAYUMYIO POJIb B (POPMHUPOBAHMY UMMYHHTETA K PEHHPEKIUH
(cTUMYITUPYIOT BBIPAaOOTKY aHTHTEN, KOTOPBIE CBSI3BIBAIOTCS C
HIMCTO30MYJIaMH IIPU HHQUIMPOBAHUH BIIOCIICIACTBUH).

Pomnn TEryMEHTa B IOITIOLICHUHN MMUTATCIIbHBIX BEIIECTB MOX-
HO OLUCHUTb HAa OCHOBAHUM CTPYKTYPHBIX, GI/IOXI/IMI/ILICCKI/IX 151
9KOJIOTMYECKUX 0COOEHHOCTEH. MHOTOUHCIICHHbIE YIITyOICHUS
U KaHaJbl 00ECIEeYMBAIOT OIPOMHYIO IUIOIIA/Ab [TOBEPXHOCTH
Juist aOCOpOLMK, M TEryMEHT y B3POCIBIX 0COOCH IMOCTOSHHO
MOJIBEPIKEH JACHCTBUIO )KUJKOCTEH XO35MHA, U3 KOTOPBIX Iapa-
3WT MOJIydYaeT NuTaTesbHble BemecTBa. Heckonbko GpepMeHToB,
y4YacTBYIOUIMX B aOCOPOLMH aMHUHOKHCIIOT, HAXOATCS B TEry-
MEHTE, a B HEKOTOpBIX Ciydasx (Hampumep, JCHLUH aMUHO-
HenTrHaasa) 9T GepMeHThl OTCYTCTBYIOT B kuiieuHnke. Kak S.
mansoni, Tak u F.hepatica MOTYT XUTb TIPH HHKYOHPOBAHUH in
vitro, ipuueM abcopOLVst TUTATEIBHBIX BELIECTB Yepe3 racTpo-
JICPMHUC HE 0OHApYKUBACTCs. AOCOPOIHS TIIFOKO3bI IPOUCXOAUT
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y JMYMHOYHBIX CTQAUN TPEMarTol, Y KOTOPBIX OTCYTCTBYET KU-
IHICYHUK.

l'[onyl{el-u/le OHEPTUH ITOJIOBO3PEIIBIMU IIUCTO30MaMHU I1OJIHO-
CTBIO 3aBUCHUT OT IJIFOKO3bI B CHIBOPOTKE KPOBH X03siMHa. [lorio-
IIEHUE ITIIOKO3bI Y€PE3 TETYMEHT IIPOUCXOAUT IIYyTEM aKTUBHOI'O
Na-+- 3aBUCHMOTO Ipolecca ¢ HOMOIIBIO TepeHOCYUKOB. [ToTok
1oHOB Na+ BHYTpb KJIETKH OAEPKUBAETCS, 110 KpaiiHel mepe,
onauM Ttunom Na+/K+ -ATda3er B Terymenre, 4to oOecredn-
BAaeT YacTh NIEKTPOXMMHUYECKOI0 MOTEHIMAIa AJsl TPaHCIIOpTa
rekco3. beliM KIOHMPOBAHBI [Ba TPaHCHOPTEpaA INIIOKO3bI ILH-
cto3oM. SGTP4 romosorudeH NepeHoCUnKy IIIIOKO3bI YelloBe-
ka GLUT1. DTo enuHCTBEHHBIN IEPEHOCUUK, KOTOPBIN HalIeH
y LIMCTO30MYN M IOJIOBO3PEIbIX IIHCTO30M (CTaauu, Koraa B
OKpYXKarollel cpesie MPUCYTCTBYET INI0K03a), OH JIOKAIHU3yeTCsl
uckiounTenbHo B Terymente. SGTP4 unterpupoBan BHYTpU
MEMOpPaHHBIX ITy3BIPBKOB, KOTOpbIe 00pa3yloTcsi B LUTOHAX
(monTeryMeHTHBIX KieTKax). Jpyroil TpaHCHOpTep INIIOKO3bI
SGTP1 nokanu3oBaH UCKIIOUUTEIbHO B KuiueuHuke. SGTP4
1 SGTP1 skcnpeccupoBanuck ¢ coxpaneHneM QyHKIUH U OXa-
PaKTEpPHU30BaHbI B CUCTEME 00IIUTOB Xenopus laevis [27]. Takoi
IKCIIEPUMEHTAIIBHBIN TTOX0J[ MOXKET OOJICrYUTh MOJIHOE CpaB-
HEeHHE OMOXMMHUHM ¥ (DApPMAKOJIOTUU IEPEHOCUYUKOB IIIOKO3bI
HapasuTa U 4eIOBEKa-X03IMHA U, BO3MOXKHO, BBISBUTBH CEIICK-
THUBHBIC I/IHFI/I6I/ITOpr [JIFOKO3HOI'0 TPpaHCIIOPTaA, YTO MPUBEALCT K
pa3paboTKe aHTUTeIbMUHTHBIX NTPEHapaToB.

Bonpurast yacth abCcOpOLMHU IIIOKO3bI Y CAMIIOB LIMCTO30M
IPOUCXOAUT Yepe3 A0p3albHbIii TETyMEHT, Yy CAMOK TaKUX pas-
JIMYUH He BBIABICHO. IHTEpECHBIM aclieKTOM MOIIOLICHUS IIIF0-
KO3bl SIBIIICTCA TO, YTO y 4epBed, HaXOAALIMXCA B Hape (1pu
KOl'[yJ'lS[LlPlPI), BCSl MJIM OOJIbIIAsl 4acThb IJIFOKO3bI, IOJIy4YC€HHas
CaMKO, IpeocTaBiseTcs caMiy-napTaepy. Kpome toro, komy-
JHUPYIOLINE Haphl MOMIOIIAIOT OOJIbIIE [NTIOKO3bI, YeM HE KOILy-
JHUPYIOLINE LIMCTO30MBI, XOTs 00Iasi HOBEPXHOCTh, O0OpaIleH-
Has K BHELIHEH cpefie y CIapHUBaIOIIUXCS YepBel 3HAUMTEIbHO
MEHbIIIE. ITO YBEJIMYCHUC MOMIOUICHUSA TTIFOKO3bI MOXKET OBITh
pe3ysbTaToM OOJBIIEro KOJIWYECTBAa MECT TPAHCIOpTa Ha J0p-
3QJIbHOM MTOBEPXHOCTH CaMIIa.

[Tornomenre aMHHOKUCIIOT TPEMATOaMH CHavyalla IPOUCXO-
T 4Yepe3 TeryMenT. [lormiomenne aMuHOKUCIoT y F. hepatica
IPOUCXOAUT ITyTeM MaCCUBHOM TN Y3nH, T.K. IBISCTCS JINHEH-
HBIM B IIIMPOKOM JHana3oHe KOHIIEHTPALMH U He HaOIo1aeTcs
KOHKYPEHTHOT'O I/IHFI/I6I/IpOBaHI/lﬂ IIpU UCIIOJIb30BAHUU CXOAHBIX
AMHHOKHCIIOT. Y IIHCTO30M METHUOHUH, INTYyTaMHUHOBAas1 KUCJI0Ta,
AprUHMH M QJIAHUH MOTVIOLIAIOTCS Yepe3 TEryMEeHT IyTeM Coue-
TaHMs MacCUBHOU T Py3un 1 CHCTEMBI TepeHOCYNKOB. Hucio
Ppa3jIn4HbIX CUCTEM IIOITIOLIEHUS aMHWHOKHUCIIOT y HIHCTO30M
HE€ M3BECTHO, XOTs CYHIECTBYIOT HAaHHBLIC O CYIICCTBOBAHUU
JABYX WM TPEX TaKUX CUCTEM. DTH CHUCTEMBI HMEIOT BBICOKOE
CPOICTBO C OIpEIEIeHHbIMU aMUHOKUcIoTaMu. [loromenne
MCTHOHHHA HC I/IHFI/I6I/Ipy€TCﬂ JAPYTUMHU OpraHn4€CKUMHU COCAU-
HEHUAMHU U NEPEMEIICHUE aMUHOIPYIIIIBI K YITIEpOAY, NPUMBI-
KaoleMy K anb(a-yniepoay, yMeHbiaeT ahhUHHOCTb TpaHC-
HOPTHOM CUCTEMBI.

Tpemaroasl He CHHTE3HPYIOT XOJIECTEpOoi de novo, a Moiy-
YaloT €ro oT xo3suHa. [loromeHne yepe3 TEryMeHT y caMLoB
CHayaja MPOMCXOIUT Yepe3 A0p3abHYI0 IOBEPXHOCTh U 3aTeM
nepepacrpenessieTcss Mo BceMy Telly. XojecTepos, MoZoOHO
DJIIOKO3€, MepeaaeTcs NapTHepaM, HaXOMSIIUMCS B CIIApEHHOM
cocrostnuu [9]. pyrue nunubl, BKIOUAs EpaMHJIbI, TaKKe
OBICTPO IEpeHOCATCST uepe3 TeryMmeHT. llommomieHune MoxeT
OBITh OrPAaHMYCHO B HEKOTOPBIX yyacTKax MeMOpaHbl Ha IO-
BepxHocTu 1mrcTo3oM [20]. OcoOblii MHTEpEC NPeCTaBISIIOT
KaBeOoJIONO00HbBIE MUKPOIOMEHBI, 0OHAPYKEHHBIE Y CaMLIOB. Y
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JPYTHX DYKapUOT KaBEOJIbl BHIIOIHSIOT (YHKIMIO KAPMaHOB, B
KOTOPBIX MPOUCXOIUT Mepeada CUrHalIa uyepe3 CBSI3bIBAIOIIUIA
0eJI0K, Ha3bIBaEMBbIl KABEOJINH; y LIIMCTO30M ITOT OEJIOK He 00-
HapyIKeH.

B xome mporiecca TpaHchopMannu U3 HEpKapUs B MIHCTO-
30MyJly HOCIJIE NPOHUKHOBEHHS B KOXY XO3SIMHA ILIMCTO30MBI
CTAHOBSTCS BBICOKOIIPOHHUIIAEMBI JIJIsl BOABL. [Ipu nmomenieHnu B
T'HIIO0OCMOTHYECKYIO CPEAy LIMCTO30MYIIbI U B3POCIbIC LIUCTO-
30MbI OBICTPO HAOMPAIOT BEC, 3aTEM MEIICHHO BO3BPAIIAIOTCS
K YPOBHIO KOHTPOJIA. DTO IEMOHCTPUPYET BO3MOKHOCTH OCMO-
PErynsanuu ¥ UHTEPIPETUPYETCSA KaK HA4aJIbHOE OCMOTUYECKOE
HOIVIOICHHUE BOJBI Yepe3 TETYMEHT, 3a KOTOPBIM CJIEAYET CHU-
JKEHHE TTOTOKA MOHOB U3 TKaHel. B runepocmornyeckoit cpeie
HIMCTO30MYJIBI ME/IJICHHO TEPSIOT BEC U3-32 OCMOTUYECKOH I0-
Tepu Boabl. Kak TpemaTonsl BOCCTaHABIMBAOT OCMOTHYECKUH
0aJaHC He SICHO, OTHAKO 3HAYUMYIO POJIb MOXKET UIpaTh HX XO-
poro pas3BuTasi mpoToHedpuHanbHas cuctema. OcMoperys-
U TAKXKE MOXET 6]>ITI) OIocpeaoBaHa aKTUBHBIM TPAHCIIOPTOM
MOHOB 4epe3 TeryMeHt. Y S.mansoni xoHueHTpauus Na+ BO
BHEKJICTOUHOW JKUAKOCTH NMPUOIU3UTEIILHO paBHA KOHIICHTpPA-
UK B CPEIC COMCPXKAHUS B IIMPOKOM HANA30HE KOHIICHTPA-
nuid. Konnenrtpanust Na+ B TET'yMEHTHOM CHHLUTHH, OJHAKO,
MOAACPIKUBACTCA HA ITOCTOSTHHOM YPOBHE, KOTOprﬁ 3HAYUTCIIb-
HO HW)KE, YeM BO BHEKJICTOUHOM YKUJIKOCTH WIIM HAPYKHOM cpe-
ne [26].

AnvkaipHasi MeMOpaHa TEryMEHTa LIMCTO30M ¥ (acliHOIH
HUMEET AICKTPODU3NOTOTHICCKIE CBOUCTBA, MOX0XKHUE HA TAKO-
BBIC JMUTEIHNS, CIOCOOHOTO MEPEHOCUTh HOHBL. TeryMmeHT Oosee
nponunaem it K+, uem mis Na+ uian Cl-. Dto obiuee cBOii-
CTBO JSIIUTCIINA y IIO3BOHOYHBIX U 6601’[03BOH0'~1HI}IX.

Tpemaroapl BBIICISIOT KOHEUHBIC MPOAYKTHI METabO0JIM3Ma,
Takue Kak, JIakTaT, aMuHOKucsIoTel, NH4+ u H+. Terymenr u
HPOTOHE(PPUIUATIBHBIE OPraHbl UTPAIOT 3HAYUMYIO POJIb B IKC-
KpELUH 3TUX MOJIEKyJ. YpoBeHb Na+ BHYTPU CHHLUTHUS TEry-
MCHTA IIOBBIIACTCA IHPU IOBBIIICHUHW KHUCIOTHOCTU CPECAbI.
AMuiiopusl ¥ HU3KOE copepkaHue Nat+ B cpeie BIMAIOT HA
BOCCTAHOBJICHUE TIOCJIE BO3JEHCTBHSI KUCIOTOM, YTO TIO3BOJISIET
HPE/IOJIOKHUTh CyIIECTBOBAHHE CHCTEMbl 0OMeHa HoHOB Na+t -
H+ B TerymenTe, koTopas UrpaeT 3HaYUMYIO pOJIb B YMEHbLIIE-
HUHU cozepxanus H+ [21].

TerMeHT Y4acCcTBYET B IIPOLECCE BOCIPHUATUA U NEPEaavu
CCHCOPHBIX CUTHaJI0B. HepBHbIE BOJIOKHA KOHTAKTHPYIOT KaK C
PECHUYHBIMHU, TaK U 6e3peCHI/I‘leIMI/I KJIIETKaMU B TEr'YMEHTCE,
KOTOpbIE MOFyT BBITNTOJIHATE YYBCTBUTECJ/IbHBIC (byHKLlHPI. B TC-
F'YMEHTE LIUCTO30M U (baCLIl/IO.]'II/I)l PacCnojIOKEHbI JIBa WIK TPU
THUIIA '-lyBCTBI/lTeJ'[l)HbIX COCOYKOB. Ha IMOBEPXHOCTHU HIMCTO30M
00HapyKMUBAIOTCA aHTUTENAa K MHIYLUPYEMOIl CHHTa3e OKCH-
na azora (iNOS). Oxcup as3ora, oOpasyrouuiics B TEryMeH-
T€, MOXECT UI'PaTb 3HAYUMYIO POJIb B YYBCTBUTCJIBHOCTU WU
JBHIXXCHHHU, BKJIIKOYAsd HM3MCHCHHUC AKTHMBHOCTH HHMKCIICXKAIIHNX
MBILICYHBIX BOJIOKOH, KOTOpbIe (OPMHUPYIOT DJIEKTPUUSCKHE
coelMHEHMs1 ¢ TeryMeHToM. M3 mierounoil kaiimbl Fhepatica
BoiaecHbI G ek, Bo3MOkHO, OHM TIepeIaroT CUTHAIIBI, B TOM
YuCIIe XUMUYECKUe, U3 OKpyxkarolel cpesl. OnHaKo, peremnTo-
POB, cBsi3aHHBIX ¢ G OEJIKOM B TEryMEHTE 1T0Ka He 00HapyKEHO.

Bce Gonblie 1oka3aTenbcTB TOrO, YTO TETYMEHT UIPaeT 3Ha-
YHUMYIO POJIb B IIepeiade CHIHAJA MOJIyYaroT IPU U3yYCHUH T10-
BEJICHUS MapTHEPOB IpH cKpeuuBaHuu. [lomoBo3pernsie ocodu
CaMIIOB U CaMOK IIIHCTO30M IIOCTOSHHO CIIAPUBAOTCS B COCYax
xo3s1Ha. [loka3aHo, 4TO pa3BUTHE JKEITOYHUKOB Y CAMOK, pe-
IIAFOIIIETO 3JIEMEHTA B PA3BUTUH SIHII, MOYKET KOHTPOJIUPOBATHCS
BCILICCTBAMH, BBIJCIACMBbIMU CaMIIOM. KJ'ICTKI/I JKCJITOYHHUKOB y
HECHapeHHbIX CaMOK He Tu((GepeHIIMPOBAHbI M MAJIOYUCIICHHBI.
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Cl'lapl/lBaHl/le C CaMIIOM NPUBOAUT K YBCJIMYCHHUIO YHCJIa KIIETOK
JKEJITOUHUKOB M HHUIMUPYET OKOHYATelbHYI0 Anu(QepeHun-
POBKY OITPE/IEJICHHOTO YKCIIA UL DTOT MPOLECC U3Y4eH C HC-
nosnb3oBaHueM (3H+) Meuenoro TumuanHa y camok. Ilokasano,
4To (hakTop, BHIPAOATHIBAEMBI CAMIIOM, CTUMYJIHPYET CHHTE3
JHK u muto3. [IpepsiBanue ciapuBaHus caMIia ¥ CaMKH B 3TOT
MOMEHT NPUBOAUT K 3HAYUTCIBHOMY CHUIKCHUIO TPAHCKPUII-
I[1H, @ BO30OHOBJICHNE CIIAPUBAHKS — K BOCCTAHOBJICHHIO 9TOTO
nporecca. OxkoHuarenbHass AUGHEPEHINPOBKA TAKKE MOKET
OBITh CTUMYJIUPOBaHa y CaMOK HEIIOCPEACTBEHHBIM KOHTAKTOM
HOBerHOCTeﬁ C HEOOJBIINM CErMEHTOM caMla, IOJIy4Y€HHbIM
U3 11000ro y4yacTka Teja. ALETOHOBBIH U PYTHe SKCTPAKThI U3
caMIla IMHUCTO30M TAaKXKE€ CTUMYIUPYIOT BUTCIUIOLIUTEI KEJITOY-
HHUKOB Yy CaMOK, YTO IO3BOJIACT PEAIIOI0KUTH, YTO KJTFOUEBOI
PeryJsITOPHBII (haKTOp MOXKET UMETh JIMMUAHYIO0 npupoxny. [ps-
MBIX JOKa3aTCJIbCTB Y4aCTUA CTEPOUIHBIX TOPMOHOB B Pa3sBUTHHU
BUTEIUIOLIUTOB HE UMEETCs, OJJHAKO, XOJIECTEePOJI MEPEHOCHUTCS
OT camIa K caMKe LIMCTO30MBl. bosee Toro, HenaBHO oOHApY-
JKEH PELeNTOp CTEPOUIHOTO FOPMOHA, KOTOPBII CBS3BIBACTCS C
IIPOMOTOPHBIMHU JIEMEHTaMM INIaBHOTO reHa pl4, xogupyrore-
ro OEJIKH CKOpIJIYIOBOW OOOJIOUKH siiflia, U ero TPAHCKPHUITLIHS
CTUMYJIMPYETCs SKCTpakToM M3 camua. OOHapykeHa 3HaYMMast
poss TGF-B curHanpHOro myTH BO B3aMMOOTHOLICHUSIX CAMOK
M CaMIIOB IIMCTO30M H HMX OTHOILICHHUAX C XO3IMHOM. I/I3yl{e1-u/1e
3TOr0 IMYTH MOXET CIY>KUTb HOBBIM BUTKOM IIpH pa3paboTke
IIPOTUBOT€JIBMUHTHBIX Ipenaparos [14,15].

TerMeHT HIMCTO30M TAaKXE€ COLACPKUT alCTUIXOJIMHOBBIC
peuenTophl U AlCTHUIIXOJIMHICTEPA3bI. AL[eTI/lJ'lXOJ'lPlH SABJIACTCA
OCHOBHBIM PIHFI/I6I/Ipy}OI_LLI/IM HeﬁpOMeﬂMaTOpOM B COMaTH4C-
CKMX MBIIIIAX IIMCTO30M. ALETHIXOJIMHICTEpasa - (GhepMeHT,
KOTOPbI MHAaKTUBUPYET alleTUIIXOJUH, KOBAJCHTHO CBSI3aH C
anuKaJbHONH MeMOpaHOW TerymeHTa uepe3 QochaTuaui-
MHO3UTOJ, OBICTPO 3aMemiaercs in vitro mocie 00paboTKH
OU-cneuuduueckoit pocdonunazoit C. Pacrnonoxenue storo
(depMeHTa Ha MOBEPXHOCTH IMO3BOJLSIET Pa3pyllaTh alleTHIXO-
JIMH XO03s1MHa B KPOBH, 3allUllas rnmapasura OT BO3MOXHBIX I€-
CTaOMIM3UPYIOUINX BO3ICHCTBUI Ha MBIIILBI T€JIa TEJIbMHUHTA.
HpI/ICyTCTBI/Ie ALCTUIIXOJIMHOBBIX PEUECITOPOB HA MMOBEPXHOCTHU
TErymeHTa npeamnoaaract O4€Hb BBICOKHI YPOBCHb BS‘BI/IMO)ICI;’I—
CTBUSI U KOOpAMHAIUU MEXKIAY TEI'YMEHTOM U HVI)KeJ'le)KaLI.lei’I
COMaTHUYECKOM MYCKyJIaTypoil 3a CUeT JIEKTPUYECKOro MyTU C
HU3KUM CONPOTUBJIIEHUEM, COCAUHAIOIICTO OTU TKaAHH!.

VY Tpematoj ecTb racTpojepMa U MpoTtoHe(pHUaHaIbHAS CH-
CTeMa, KOTOPBIE SIBIISIFOTCSI MECTOM 0OMEHa MOJICKYJIaMH MEXTY
HapasuToM U X03sMHOM. ['acTpojiepMa COCTOUT U3 pTa, IIOTKH,
nmumeBnoaa, KOTOpblﬁ Pa3BETBJIACTCA Ha JABE CJICINIO3aMKHYTBIC
BCTBU KHIICYHHKA.

KumiedyHuk cOCTOHUT U3 OZHOT'O CJIOA SIMUTCIIUAJIBHBIX KIJIICTOK,
MOAACPKUBAEMBIX TOHKHUM CJIOEM IIPOAOJIbHBIX U KOJIBLIEBBIX
MBIIIEUHBIX BOJOKOH. DMUTEIUANBHBIA CJIOW SIBISICTCS CUHIIM-
THAJBHBIM Y IIMCTO30M U MMEET KJIETOYHOE CTpoeHue y dac-
ponu. [lnomans MOBEPXHOCTH KHUIIEYHUKA Y IIHCTO30M H
(dacumonua yBeauurnBaetcs B 100 pa3 3a cueT MUKPOBOPCHHOK
U TUICHOMOP(HBIX CIIOEB.

Mupauuauu U CHOPOLMCTH (CTaguM, KOTOPbIE OTCYTCTBY-
IOT Y OKOHYATEJIbHOIO XO3SMHA) HE UMEIOT TacTpoAepMbl. DTa
CTPYKTYpa MOSABJSIETCS CIycTs 2-6 4acoB IOCJIe NPOHUKHOBE-
HHS B OPraHU3M OKOHYATeIbHOro X03suHa. F.hepatica HaunHaer
MIOIVIOIIATh ¥ Pa3pyllaTh TKAHU X035MHA CPa3y NPU SKCLUCTUPO-
BaHWU MeTarepkapus. Y mosiBisitonieiicst u3 muctel F.hepatica,
HO-BUANMOMY, COAEp)KaTcs (EepMEHTHI, HEOOXOAUMBIE IS
IIPOHUKHOBEHUA 4Y€PE3 CTCHKY KUIICYHHKA XO35MHA BO BPEMS
MUrpanuu. HpI/I JOCTUIKCHUU TEYEHU HE3PEJIbIE COCAJIBIIUKU
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Ha4YUHAIOT NUTATbCA KICTKaAMHU ICYCHU, U KUIICYHUK IapasuTa
TpaHcopMUpPYETCsi B OpPraH MUIeBapeHus 1 abCopOLuH.

IHI/ICTOS'OMBI HaQYMHAIOT IMUTATbCA KPOBBIO XO3sMHA CIIyCTA
4-6 yacoB mocie NPOHUKHOBEHUS. [n Vitro He3pelble CTaAuu
MOT'YT BBDKUBATh B TEUCHHE HECKOJIBKUX THEH 0e3 apuTpouu-
TOB, HO UX POCT U Pa3BUTUEC 3HAYUTECIIbHO 3aMCIJICHHBI. CaMKPl
HONJIOIIAIOT 3HAYUTENBHO OOJIBIIE SPUTPOLIMUTOB, YEM CaMIIbl, B
CBA3U C NMOTPEOHOCTHIO B OOJIBIIEM KOJIMYECTBE aMHHOKHCIOT
1 OCJIKOB, UCIIOJNB3yeMbIX IpH 00pa3oBanuH suil. Jlusuc u pas-
PYIICHUE 3PUTPOIITOB HAYNHACTCS B TIIOTKE C BEICBOOOYKICHNUS
IUIOTHBIX CEKPETOPHBIX TEJIEL| U3 JKEJC3UCTHIX KJICTOK B 3aHEM
KOHIIE IVIOTKH. [ eMOTI00MH BEICBOOOKIAETCSI U3 IPUTPOLIUTOB U
HOCTYMAeT B KMIICUHHUK, TJIe MOABEpraeTcs paciierienuo. [1o-
J0BO3penbie Fhepatica mOTIOMAOT OOJIBIIOES KOJTHUYECTBO IPH-
TPOLUTOB, a TAKKE ;[pyn/le TKAaHH XO3sMHaA, BKJIrO4as I)HHTGJ'[I/Iﬁ
JKETYHBIX MPOTOKOB M CIIM3UCTYIO 0001104Ky. PasnooOpasHbie
(epMeHTBI, yUacTBYIOLIHE B PACIISIVICHUN 1 00paboTKe MuIlie-
BBIX KOMIIOHEHTOB, PACIIOJIOXEHbI B JIUTEIIMAJIBHBIX KIIETKaX
racTpoa€pmal, BKIIKOYass HECKOJIbBKO l'lal'laldHOl'lO)lO6Hle UCTEC-
MHOBBIX IPOTEa3, acTepasbl, Kucible (ocdarassl U NIIOKO30-6-
¢docdarazy. Haubonee n3yueHHbIMU (hpepMEHTAMHU, PACIICTUISIO-
HUMHA FCMOFJ'IO6I/IH, SBJIAKOTCA HaﬂaHHOHO}IOGHaS{ IMMCTECHUHOBAs
nporeaza SmCl1 u SmCI2, koTopble IPUCYTCTBYIOT B KIETKaX
KUIICYHOTO nuTenus S.mansoni. DTu GepMEHTHI UIMEIOT OoJiee
50% aMUHOKHUCIIOTHOTO CXOZACTBA U MPUHAUICKAT K OTIEIbHOM
rpymie nananHonoo0Hsx depmentoB. SmCII skcnpeccupy-
€TCs B KHIICYHUKE U TCFyMCHTe U ABJACTCA POACTBCHHBIM Ka-
tericuam F u W. SmCI2 Taxike npucyTCTBYeT B KHILIEUHHKE,
HO MOXKET IKCIIPECCHPOBATHCS B OOJIBIIIOM KOJIMYIECTBE B PEIPO-
IYKTUBHBIX OpraHax W Oosee ONM30K K KaTelCHHAM YeJOBeKa
K, L u S. SmCI2 Taxxe 6113K0 cBsizan ¢ KarericuHamu L1 u L2,
KOTOpbIe OOHAPY)KUBAIOTCS B Iy3bIPbKAaX BHYTPH AIHTEIHAIIb-
HBIX KJICTOK KuIleuHHKa F hepatica. Cienin()UIHOCTD MENTHIA3
MOJXKET MCIIOJIb30BaThCs VIS pa3padOTKU IPOTUBOTEIbBMUHTHBIX
npenaparoB, HHTHOUpYOmUX 3TH GepmeHTsl. [pyrue nenruia-
3bI TAK)Ke OOHAPYKUBAIOTCS B KUIICYHNKAX IIUCTO30M U (haciu-
OJTH]I, HO MX crienu(uuecKast poiib He sicHa. ['acTpoaepManbHbIi
SHHTCHI/Iﬁ HIMUCTO30M, BEPOATHO, ABIACTCA OCHOBHBIM MECTOM
IOITIOICHUA MaKpOMOHeKyJ'l IMUTATCJIBHBIX BCIICCTB, HCO6XO}11/I—
MBIX JJIA pOCTa, BBDKMBAaHUA U 06pa3OBaHHﬂ ALl MeXaHI/I?)MbI,
JIeXKale B OCHOBE MX TOIVIOIICHUS, HE sCHBL. Y Fhepatica B
OrpaHUYEHHOM O00BEeMe MPOHMCXOIUT JHIOLKTO3, Y LIMCTO30M
9TOT Ipolecc He oOHapyxkeH [5].

Ponb ractpoznepmsl B TpaHCIOPTE OPraHUYECKUX U HEOpraHu-
YECKUX MOHOB M PETYJIAINH 00beMa HE M3BECTHA. Y IIHCTO30M
u F.hepatica moG0YHBIC MTPOLYKTHI PACIICIIICHUS] SPUTPOIIUTOB
CcOOMPAIOTCS B racTpoiepMe BMECTE C KIICTOYHBIMH OpraHesuia-
MH 1 MaKpOMOJIEKyJIaMH, 00pa30BaHHBIMU B TacTpoaepMe. ITH
BEIECTBA MEPUOIUUESCKH YAAISIOTCS B XOIE IIpolecca, KOTo-
PpbIii IPUPABHUBAIOT K Ie(CKAINH Y BBICIIAX THIIOB KHUBOTHBIX.

B Hacrosiiee BpeMsi M3BECTEH OJMH OEJIOK IIMCTO30M, CBSI-
3aHHBIN C KUIICYHUKOM, KOTODPBIA cOpachiBacTCs B KPOBEHOC-
HyIO CUCTEMY. DTOT OelIOK y4JacTBYeT B YKJIIOHEHHM OT MMMy-
HUTETA XO3sUHA, SBJIACTCA KPYIHBIM INIMKO3WJIMPOBAHHBIM
0CJIKOM U U3BECTEH 110/l Ha3BaHUEM LIUPKYIUPYIOLIHIT aHOXHbIN
anrtureH - circulating anodic antigen (CAA). OH cBsi3bIBaeTCS
¢ KOMIIOHEHTaMHU CHCTeMbl KoMIUIeMeHTa Xo3suHa Clq, oxHako
HE aKTHBUpYET ero uiu ero npenmectseHHuka Cl. OH Moxer
6rtoxupoBarth JeticTBrue C1q Ha MOBEPXHOCTHBIX OEJIKAX IIHCTO-
30Mbl. Y Fhepatica o0HapyKeHbI 3aIIUTHBIC aHTHUI'CHBI - [TIHKO-
IPOTEHHBI HA TIOBEPXHOCTHU KHUILICYHUKA. [TocKoNbKy 3TH OeKu
OrpaHUYHMBAIOTCA IIOBEPXHOCTAMU, KOTOPBIC HE CTAJIKUBAKOTCA C
HETIEPEBAPECHHBIMU KJIETKAMU KPOBU, UX YACTO HA3BIBAIOT CKPbI-
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ThIMU WJIHN 3alUIICHHBIMHA aHTUT'CHAMMU. Nx BO3MOXXHast poJjib B
pa3paboTKe BaKI[MHBI U3y4aeTCsl.

Tak, HanpuMep, pa3padaThiBAIOTCs BAKIMHBI 17151 S. mansoni,
UCIIOJIb3Ysl aHTUI'CHBI €€ NMUIICBAPUTEIIbHOI'O TPAaKTa: KaTCIICUH
B u D. Bakiuza, rosiy4eHHas Ha OCHOBE aHTHI'€HA KaTeICHH B,
IpuBECJIa K yMeHbLl_IeHI/I}O KOJIMYECTBA I'CJIbMUHTOB B 3apaK€H-
HBIX MbIIax Ha 84% [6].

Tpemaroasl HMMEIOT BBICOKOPA3BUTYIO IMPOTOHE(PPHIHAIIb-
HYIO CHCTEMY, KOTOpasi aHaTOMUYECKH OT/IeJIeHa OT TeryMeHTa
¥ racTpomepMbl. Y IMIMCTO30M 3Ta CHCTEMa COCTOMT W3 ILIa-
MECHHBIX KJIETOK, KOTOPBIC 06paSyI'OTCﬂ B TOYKaX pPa3BETBJICHUA
BI0JIb DKCKPETOPHBIX KaHAJIOB. 3Tl/l CprKTypl)l AQHAaTOMUYCCKHU
JIOKAJTM30BaHbI C MCIOJIB30BAHUEM aHTUTEN K KaJbIIMHCBPUHY
n Ca2+/kanbMOIyTHH-3aBUCHMOIl TpoTerHOBOW (ocdarase,
KOTOpas ABJSACTCA MULLICHBIO [JId HEKOTOPBLIX HUKJIOCIIOPHUHOB.
Ha ocHOBE THCTOXMMHUYECKUX MCCIIEIOBAHUN C MCIIOJIb30BaHH-
€M aHTHUTECJI K 3TUM 6CHKaM ITOKA3aHO, YTO YHCJIO IJIIaMEHHBIX
KJIETOK y IIMCTO30M YBEJIMYUBAETCS OT JIBYX IIPHU Pa3BUTUU LIEP-
Kapus, 10 BOCbMH Y IIHCTO30MYJIBI U 10 HECKOIBKUX COTEH Y
MIOJIOBO3pETIbIX 0cobeit. HemocpencTBeHHBIC (BU3HOIOTHUSCKIE
n 6I/IOXI/IMI/I'-[eCKI/Ie JAaHHBbIC yKaSblBa}OT Ha 3Ha‘-ll/IMyI'O POJIb OTUX
CHUCTEM B IIPpOILECCax BBIACICHUA U OCMOperJ'lS{LlI/lH.
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SUMMARY

STRUCTURAL, MOLECULAR AND FUNCTIONAL
FEATURES OF THE TREMATODE TEGUMENT AND
OF ANTHELMINTIC DRUGS DEVELOPMENT (RE-
VIEW)

Larina S., Burdaev N., Berechikidze 1., Lazareva J.,
Degtyarevskaya T.

The First Moscow State Medical University. . M. Sechenov, Rus-
sia

Helminth infestations, including trematodoses, are a group
of the most common diseases in the world. Trematodoses cause
significant damage to human health, lead to various complica-
tions, which also causes significant economic damage. To de-
velop effective anthelmintic drugs, it is necessary to study the
structure and physiology of parasites and interaction with the
host body. To create specific anthelmintic drugs, it is necessary
to study the features of biochemistry and molecular biology of
the structural components of the covers of trematodes. The is
important role of the tegument in the evasion of the immune
response. The trematode tegument antigens are good candidates
for the development of anthelmintic vaccines. It is important
to study the trematode genome and identify specific enzyme
systems. Proteases of tegument of trematodes are digestive en-
zymes that can destroy the immunoglobulins of the host to mod-
ulate the immune response. Identification of specific differences
in protein and enzyme systems will create more effective drugs
for the treatment of helminthiasis.

Keywords: tegument of trematode, anthelmintic drugs, hel-
minthiasis.

PE3IOME

CTPYKTYPHBIE, MOJIEKYJISIPHBIE U ®YHKLHHO-
HAJIBHBIE OCOBEHHOCTH NIOKPOBOB TPEMATO/]
1 BO3MOKHOCTHU PABPABOTKU AHTUT'EJIBMUHT-
HbIX IIPEITAPATOB (OB30P)

Jlapuna C.H., Bypnaes H.U., bepeunkunze U.A.,
Jlazapesa 10.B., [lerrapesckas T.1O.

Iepeviii Mockosckuii I'ocyoapcmeenmviil MeOUYUHCKULL yHUugep-
cumem um. M1.M. Ceuenosa, Poccus

I'enbMUHTHBIC WHBA3WH, B TOM YHCIE, TPEMATOIO03bI Mpes-
CTaBIISIOT cOOOM TpyIITy Hanboee pacpoCTpaHEHHBIX 3a00ITe-
BaHUN BO BceM mupe. TpemaTono3bl MPUHOCAT 3HAYUTEIbHbIN
ymep0 370pOBBIO JTIONEH, TPUBOAAT K PA3THIHBIM OCIIOKHEHHU-
SIM, YTO HAHOCHUT 3HAYHUTENIFHBIN SKOHOMHUYECKUH ymepo. s
pa3paboTku 3((HEKTHBHBIX AHTUTEIBMUHTHBIX TIPETapaToB
HEOOXOMMO H3y4eHHE OCOOEHHOCTEW CTpOEHUs W (PHU3HOIO-
THHM TIapa3suTOB U WX B3aMMOJCHCTBHS C OPraHU3MOM XO3SHHA.
Jlnst co3manms crenurIecKuX aHTUTeIbMIHTHBIX ITPETapaToB
HE0OXOIUMO H3y4eHHE OCOOEHHOCTEH OMOXUMHH M MOJe-
KyJISIPHOM OMOJIOTHH CTPYKTYPHBIX KOMIOHEHTOB IOKPOBOB
Tpematon. [loka3ana poip TeryMeHTa IIMCTO30M B YKIOHE-
HUHU OT IMMYHHOTO OTBETa. AHTHUTEHBI TETYMEHTa TPEMAaTO
ABIISIOTCS XOPOUIMMH KaHAWJATaMH JUIS pa3pabOTKH aHTH-
TeIbMHUHTHBIX BAaKIHMH. BajkHoe 3HaueHWe MMeeT n3ydeHHe
TeHOMa TPEMaToJ] W BBIABICHHE CIEeNU(pUIECKHX (hepMeHT-
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HBIX cHcTeM. L[MCTenHOBBIC TPOTEa3bl TEryMEHTa TPEMATOJ
SIBJISIIOTCSI (pePMEHTAMH TTHIIEBAPCHNUS, CTIOCOOHBI paspyiaTh
UMMYHOTJIOOYJIMHBI XO35IMHA, MOAYJIHPOBATH HMMYHHBIH OT-
BeT. BbisBicHHE crenu(UUYECKUX pasauyuii OCNKOBBIX MU
(epMEHTHBIX CHCTEM IO3BOJIUT CO31aTh Oosiee dpdexkTuBHbIC
[pernaparhl Ui Tepariuy reJIbMUHTO30B.
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MHUKPOBHAS CTPYKTYPA CJIU3UCTOM JBIXATEJBHBIX TYTEX
Y HEJOHOIIEHHBIX HOBOPOXKIAEHHBIX

"KoGemasuaze H./., *Muxsuiaanze JLIL, 2Taveunnagze X.9., 2Muxkenaaze M.JL

1000 «Hmeouc Knunuray, Tourucu, >Tounucckuti 20¢y0apcmeeHnblil MEOUYUHCKUN YHUGepCument,
Hanpasienue namonocuu u cy0ebHol Meouyunbl, denapmamenm muxkpoouonozuu, I pysus

Hecmotpst Ha yCHIus W 3HAYMTENbHBIC YCIIEXU HAyYHOTO U
MPaKTHYECKOr0 aKyLIepCTBA, YacTOTa MPEKIACBPEMEHHBIX PO-
JIOB HE XapaKTepH3yeTcsi TCHACHILMEH K CHIKeHHI0. OHUM 13
BKHEHIINX aCIEKTOB MOCTOSHHOTO M3YYCHHUS SBISETCS PUCK
Pa3BUTHs THOMHO-CENTUYECKNX MH(EKUUH mocie mpexaeBpe-
MEHHBIX POJIOB, YaCTOTA KOTOPBIX MO CEl JeHb HE CHIKACTCS
[1-4]. Takum 06pa3oM, HEAOHOIICHHBIE IETH OTHOCSTCS K TPYII-
e 0co00ro pUCKa MO Pa3BUTHUIO 3a00I€BaHUI B PAHHUN U 10371~
HUI HEOHaTaJbHbIC NEPHOAbI M HEOHATAIBHOW CMEPTHOCTH,
NpUYEM CPEeaN HEJOHOIICHHBIX AeTeil 10711 MH(EKIHOHHbIX 3a-
0oJ1eBaHMil, KOTOPbIC MOT'YT IPUBECTH K JICTAJIBHOMY HUCXONY B
15-20 pa3 BImIE, YeM CPear TOHOMIECHHBIX [5-7].

Oco0y10 0MacHOCTh M 3HAYMMOCTh B HEOHATAIBHOM TEPHOJE
MPEICTABISAIOT MHPEKINH, BBI3BAHHBIE TOCITUTAIbHBIMH MUKPO-
OpraHU3MaMH.

Cpenu $axTopoB, CHOCOOCTBYIOLIMX PA3BUTHIO HO30KOMH-
aNbHBIX MH(EKIUH, O0NbIIOe 3HAYCHUE NPUAAETCS UCIOIb30-
BaHHIO MHBA3MBHBIX JEYEOHBIX U JIMArHOCTHYECKHUX MPOLENYP,
TaKMX, KaK YPeTpaJIbHbIC KaTeTepbl, SHI0TpaxeaIbHble TPYOKH,
armaparbl HMCKYyCCTBEHHOIO MBIXaHUsS, MHOTOKDATHBIC I'€MO-
Tpanchy3uu.

ComracHo JaHHBIM COBPEMEHHOH MEIUIIMHCKON JINTEPATypPhI
OJIHO M3 JIMJMPYIOLIMX MECT CPEIH TOCIUTAIBHBIX HHPEKIHiT y
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HOBOPOXJICHHBIX, 1 B IIEPBYIO OUEPEb y HEJOHOIIEHHBIX JIETEH,
3aHMMAIOT HH()EKIMOHHBIE 3a00JIeBaHIs OPraHoB AbixaHus [8-11].
HMcxons U3 BBINIEN3I0KEHHOTO M YUUTHIBAs, YTO ITHEBMOHHUS
Yy HOBOPOJKAEHHBIX BECbMA YAaCTOE OCIOKHEHHE PAHHETO HEO-
HATaIbHOTO MEPHO/A, IIENbI0 JaHHOTO MCCIIENI0BAaHUS SIBUIOCH
H3y4YeHUE OCOOEHHOCTH MHUKPOOHON KOJOHHU3AIWHU CIM3HCTOH
JBIXaTEeIbHBIX MyTell y HEJOHOIEHHBIX HOBOPOXKICHHBIX.
MarepuaJ u MeTOAbL. B oT1es1eHuN HaIIpaBIeHUs! KpUTHYE-
ckoil MeauuuHbl HOBOpoXkIeHHBIX OO0 «Mmemuc Knnuuka»
C LENbIO BBIABICHUS MHKPOOHOH KOHTaMHMHALUH CIH3UCTON
JBIXaTEeIbHBIX MTyTeH MPOBEICH KAYeCTBEHHBINH U KOIMYECTBEH-
HBII MUKpoOHonIorndeckuii anaaus 124 HeTOHOUICHHBIX HOBO-
POXXIAEHHBIX, CPEAN HUX C T€CTAllMOHHBIM Bo3pacToM 24-28 He-
nens Obi1 51 (41,13%), a ¢ recTalmOHHBIMBIM BO3pacToM 29-36
Henenb - 73 (58,87%) HOBOPOXKICHHBIX. B MOMEHT pokaeHHs
Macca Tejla HOBOPOXICHHBIX, B CpedHeM, cocTaBmstia 1320
rpamMmoB. V3 124 HeOHOIICHHBIX HOBOPOKICHHBIX MYMXCKOTO
nona 6su10 75 (60,48%), xenckoro - 49 (39,52%). dns unen-
TU(QUKAIUY BBIIEIEHHBIX MUKPOOHBIX IITAMMOB NPHUMEHSINCH
COBPEMEHHbIE METOJbl MHUKPOOHMOIOTHYECKOTO HCCIIEIOBAHNS.
MHuKpOoOHONIOTrHYEeCKHE UCCIIEN0BAHNS IPOBOIIINCEH B MIEPBHIE
72 gaca mocne poxiaeHus U Ha 14 u 30 CyTKM HeOHAaTaJIbHO-
ro mepuoza. s mccnenoBaHus MPOM3BOAUIN 3a00p MaTepu-
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ajyia CTepHJIbHBIM TaMIIOHOM CO CIIM3HMCTOH 3eBa W aciupar u3
Tpaxen. OrmnpeseneHne 4YyBCTBUTEIbHOCTH/PE3UCTECHTHOCTH K
QHTUOMOTHKAM Pa3HBIX IPYIII IPOBOIMIOCH C UCIIOIB30BAHUEM
JckoudGOy3MOHHOTO METOIa M METO/Ia CePUIHBIX Pa3Be/IeHNUiT
Ha TBEepoi nurareiabHol cpene [12].

Pe3yinbTarhbl H X 00Cy:K1eHHE. Pe3ynbsTaTbl MUKpOOHOIOr |-
YECKOT0 MCCIIE0BAHMUS P00, B3SATHIX CO CIM3UCTOM JIbIXaTellb-
HBIX ITyTel HOBOPOXKICHHBIX MPE/ICTaBIICHBI B Tabnume 1.

W3 tabmuupl 1 ciemyer, 4T0 MUKPOOHAsi KOJIOHHM3ALHS JIbl-
XaTeNbHBIX MyTell HOBOPOXJIEHHBIX B IEpBbIE 72 yaca rocie
poxneHus Obuta ycraHoieHa Toinbko y 20,97% nereit, a y
79,03% HOBOPOXKICHHBIX AbIXaTEIbHbIC IyTH OBUIM CBOOOIHBI
OT MHKPOOPIaHM3MOB. B 3TOT MPOMeEKyTOK BpEeMEHH, B OCHOB-
HOM, OTMEYaJOoCh BBIJCJICHHE TI'PAMIIOJIOKHTEILHOW MHKPO-
tuopst - 24 (92,31%), cpeau KOTOPOit B OOJIBIIMHCTBE CiIyyacB
ObutH [TaMMmbl S. haemolyticus - 22 (84,62%), B TO BpeMst Kaxk,
rpaMoTpHLaresbHas MUKpodopa Obla MpeicTaBlieHa TOIbKO

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
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2 (97,69%) mrammamu E.coli. Beiaenensie cTaduioKOKKOBbIC
LITaMMBbI IPOSBJISUIM XOPOIIYI0 YyBCTBUTEIBHOCTh K BAHKOMU-
LUHY, pru(aMIUIKHY, TUHKO3UIY U IPOU3BOAHBIM (y3naneBoii
KHCJIOTBL.

Crnenyer OTMETHUTh, YTO K 14 cyTkaM ¢ MOMEHTa POXKACHUS
Yy HEJOHOIIEHHBIX HOBOPOXCHHBIX CTEHNEHb MHUKPOOHON KO-
JIOHU3ALUHU AbIXaTeJIbHBIX IyTeH yBeIU4YMiIach 04YTU B 3 pasa.
MuxkpoOHbIii pocT He BbIABIEH Y 41,94% HEIOHOIIEHHBIX HO-
BOPOXKJCHHBIX, B TO BpeMs, KaK MUKPOOHas KOJIOHU3ALHs 3¢Ba
yBeIUumiIach B 3 pasa, a Tpaxeu - OUTH B 2 pasa.

Uro kacaeTcst MUKPOOHOM KOJIOHM3AIMU HEJOHOUICHHBIX HO-
BOPOXKJEHHBIX K 30 CyTKaM ¢ MOMEHTA POXJICHHUS, TO B JAHHOM
cilyyae, CTeleHb MUKPOOHOH KOJIOHM3AIMM JbIXaTEIbHBIX ITy-
Tel yBeIMYMIACh HE3HAYNUTEIBHO, IIPH 3TOM MUKPOOHBIH POCT
orcyrcTBoBal y 33,06% HoBopoxIeHHBIX. [1o cpaBHeHuo ¢ 14
CYyTKaMH C MOMEHTa POXJICHMS, CTEIICHb MUKPOOHON KOJIOHHU-
3aLUH TPaxeu B JaHHbBIM OTPE30K BPEMEHH yBEJIHMYMIACh [10YTH

Tabauya 1. Pesynomamul Mukpobuonocuieckux ucciedo8anuil OblXamenbHulxX nymei HOBOPOICOEHHbIX
6 meueHuU nepeoeo Mecayd HCU3HU

Ma3sku, B35iTble M3 AbIXaTeJbHBIX MyTeil HOBOPOXKAeHHBIX (n=124)

Ha 3 CyTKH Ha 14 cyTkH Ha 30 cyTKH

MukpoOHBIit pocT 26 20,97% 72 58,06% 83 66,94%

MukpoOHOro pocrta HeT 98 79,03% 52 41,94% 41 33,06%

Tpamnonoxuenbiie 24 92,31% 59 81,94% 39 46,99%
MUKPOOTaHHU3MBbI

TpamorputarebHsie 2 7,69% 13 18,06% 44 53,01%
MHKPOOPTaHU3MBbI

Masok u3 3eBa (n=81) Masok u3 3eBa (n=73) Ma3sok u3 3eBa (n=75)
MukpoGHBIi pocT 19 23,46% 59 80,82% 61 81,33%
MuxpoOHOTO pocTa HET 62 76,54% 14 19,18% 14 18,67%

Acnmpar u3 Tpaxen (n=43)

Acmupar n3 tpaxen (n=51)

Acnupar u3 T

paxen (n=49)

MuxpoOHbIit pocT

16,28%

13 25,49%

22

44,90%

MukpoOHOTO pocTa HEeT

36

83,72%

38 74,51%

27

55,10%

Tabauya 2. Muxpobnas cmpykmypa u cnekmp anmubuomuKouyeCmeumenbHoCHy ObIXamenbHblX nymetl
HEOOHOWEHHbIX HOBOPOJICOCHHBIX Ha 14 cymiu dcuznu

a0c. KOIM4ecTBO
=72 YyBCTBUTEIBHOCTh K AHTHOAKTEPUAIBLHBIM
Bujx mukpoopranusma n=
npenaparam
YacToTa BhI/IeJTeHHS %
S. haemolyticus 52 7222 BaHKOMUIMH, pUPAMITUINH, THHKOMHLIUH,
(Koaryna3zaoTpuIaTeTbHbIH) ’ MIPOU3BOAHBIC (PYy3UAUEBOIM KHCIOTHI
S. epidermidis 7 9.72 BaHKOMUIIVH, pUPAMITUIINH, TAHKOMHIIUH,
(KoarynazaoTpuIaTeNbHbIH) ’ MPOU3BOIHBIC (PYy3UTUECBOIN KHCIOTHI
e TpuakcoH, nehrasuaum, redamnepason, nedenum,
E. coli haemolyticus 4 5,56 MeporieHeM, IUIPOdIOKCALINH, aMHKALHH,
aMOKCAIWIIMH-KJIaByJIaHatT
. nedTazuuM, nedornepasoH-cyabdaKTam
Pseudomonas aeruginosa 3 4,17 b » tegonep ¥ ’
nedenum, aMIuKauH
Stenotrophomonas malthophylia 2 2,78 nedTazuIuM, DUIPOQIOKCAINH, KOTPUMOKCA30TT
nedornepa3zoH-cylIb0aKTaM, e TasuInuM,
Acinetobacter baumanii 2 2,78 aMOKCAIMJUTHH-KIIaByJIaHAT, UMUIICHEM, TCHTaMHIIMH,
nedenum, MeporieHeM, IUIPOQIOKCAIMH, AMUKALHH
Klebsiella pneumoniae 2 2,78 nedornepazoH-CyIp0aKTaM, IMHIICHEM
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Tabnuya 3. Mukpobnas cmpykmypa u cnekmp aHmubUuomuKouy8CmeumenbHoCmu ObIXamenbHblx nymeti HeOOHOWEHHbIX HOB0-
pooicoennvix na 30 cymxu sHcusHu

a0c. KOJIUYeCTBO
=83 YyBCTBHTEIBHOCTH K AHTHOAKTEPHAIbHBIM
Bun mukpoopranusma n=
npenaparam
YacTOTA BbIICJICHHSA %
. n(aMIUIMH, BAHKOMULMH, IHHKOMHIMH, IPONU3BO/IHBIC
Sthaphylococcus haemolyticus 22 26,51 pud HHH LA . LM, TIp
(by3uI1eBON KUCIIOTHI
Streptococcus viridans 6 7,23 UIPO(IIOKCAlINH, BAHKOMHIIUH, XJIOPaM(pEHHKOI
Streptococcus spp. 2 2,41 BAaHKOMUIIUH
Klebsiella pneumoniae 18 21,69 nedornepazoH, UMUIIEHEM, HUITPO(IOKCANH
Pseudomonas aeruginosa 16 nedrazuauM, nedenim, UnpodIoKcauH
nedonepasoH-cyb0akTaM, TeHTAMHIMH, aMHKALIHH,

E. coli 12 aMOKCAIIMJUTHH-KIIaByJIaHAT, e PTa3HIIM,

IUIPOGIIOKCAIIHH, MEPOIICHEM, HMHIICHEM
Stenotrophomonas malthophylia

7 Ko-Tpumoxkcason, nunpodiaokcanut

B 2 pasa, a CTeleHb MHUKPOOHO! KOJOHU3AIMH 3¢Ba - HE3HAYH-
TEIBHO.

MHUKpPOOTaHU3MbI Pa3HbIX BHIOB BBLICISUINCH B KOIHYECTBE
103-10° xonmouueobpasyrommx exauuui] (KOE). Ha 14 cytku ¢
MOMEHTa poXAeHHs y 124 HeOHOIIEHHBIX JeTel ObUIO BBIIe-
neno 72 (58,06%) paziaudHBIX MUKPOOHBIX mTamMMa. MHKpoO-
Hasl CTPYKTYypa 110 4acTOTE BBIJCICHUSI MUKPOOPIaHU3MOB ObLIa
CIIEYFOLICH: KOarylia3aoTpHIaTeIbHbIC I'€MOIUTHYECKUE CTa-
¢unokokku (S. haemolyticus) - 52 (72,22%), snunepmaibHbIe
cradunokokku (S. epidermidis) - 7 (9,72%), remonuTHuecKue
kunieynbie nanoyku (E.coli haemolyticus) - 4 (5,56%), Hedep-
MEHTHUPYIOLIHE MHKPOOPTaHU3Mbl - MaJ04Ka CHHE-3EIEHOrO
rHost (Pseudomonas aeruginosa) - 3(4,17%), Stenotrophomonas
malthophylia - 2 (2,78%), Acinetobacter baumanii - 2 (2,78%); u
Klebsiella pneumoniae - 2 (2,78%). B 3ToT npoMexyTox BpeMeHH
BBIJICJICHHAE IPAMITOJIOKUTEIBHON MUKPOGIIOPBI (59 MUKPOOHBIX
[ITaMMOB) [PEBATMPOBAIIO HAJT BBIJICICHUEM MPaMOTPHULIATEIIbHOM
Mukpodops! (13 MukpoOHBIX mTaMMOB) B 4,5 pasa. V3ydenune
AQHTHOMOTHKOYYBCTBUTEIILHOCTH/PE3HCTCHTHOCTH  BBIJICNICHHBIX
MHKPOOHBIX [ITAMMOB BBISIBUIIO BBICOKHI YPOBEHb Y4yBCTBHUTEIb-
HOCTH K BaHKOMHIIMHY, pU(aMITHIHY, IPOU3BOIHBIM (y3Hne-
BOU KUCJIOTBI M JIMHKO3UIaM (Tadnuia 2).

MHuKpOOHOIIOTHYECKHE HCCIIEOBAHUS [IPOBEICHBI HEIOHO-
[ICHHBIM HOBOPOXXACHHBIM M Ha 30 CYTKH MOCIE POXKIACHHUSL.
B pesynsrare umccnenoBanust BbeneHo 83 (66,94%) mTam-
Ma pasHbIX BHJIOB MHKPOOTaHH3MOB. [10 4acToTe BbIJCICHUS
MHKPOOPTaHU3MbI PACIIOJIOKHINCh B CICAYIOIIEM IMOPSIKE:
IPaMIIONIOKUTENIBHBIE MHKpoopranmsmbl -  Stahpylococcus
haemolyticus - 22 (26,51%), Streptococcus viridians - 6
(7,23%) u Streptococcus spp. - 2 (2,41%); rpamoTrpunaresb-
HbIe MUKpoopranu3mbl - Klebsiella pneumoniae - 18 (21,69%),
Pseudomonas aeruginosa - 16 (19,28%), E. coli - 12 (14,46%)
u Stenotrophomonas malthophylia - 7 (8,43%). [lanuble mpen-
CTaBJIEHbI B TA0HIE 3.

TakuMm 06pa3oM MHKPOOHOIOTHYECKHE HCCIICA0BAHMS, MIPO-
BEJICHHBIC B OT/CJICHUH KPUTHYCCKOH MEIHUILIMHBI CPeH HEI0-
HOILICHHBIX HOBOPOXKACHHBIX B KOHIIE TIEPBOTO MeCsIa KU3HH,
MOKa3aJli, YT0 B MUKPOOHOH CTPYKType, BBIICICHHOW CO CIH-
3UCTOM JBIXaTeIbHbIX MyTEH, MPOUCXOIST BUIOBBIC U KOIHYC-
CTBCHHbBIC M3MCHCHHs. B 4YacTHOCTH, MPEICTABUTENH I'PaMo-
TPHULIATEIBHOI MHKPO(IOPBI, B OCOOCHHOCTH MHKPOOPTaHH3MbI
ponos Klebsiella n Pseudomonas joMuHUpOBamM HaJi HEKOTO-
PBIMH TIPEICTABUTENISAMH TPAMIIOJIOKHTEILHOW MHKPOMIOPHI.
CrieryeT TakKe OTMETHTh, YTO BBIICICHHBIC MUKPOOPTaHU3MbI

© GMN

00J1a/1a)Ti BBICOKO#H CTEMICHBI0 YYBCTBUTEIBHOCTH B OCHOBHOM
K ITperapaTaM TPETHETo IOKOJIeHHS 1e(aToCIIoOpHHOB, KapOare-
HEeMaM, aMHHOITIMKO3HAaM ¥ (PTOPXHHOJIOHAM.
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SUMMARY

THE MICROBIAL STRUCTURE OF THE MUCOUS MEMBRANE
OF THE RESPIRATORY TRACT IN PREMATURE INFANTS

"Kobeshavidze N., 2Chikviladze D., 2Gachechiladze Kh., 2Mikeladze M.

!LTD “Imedis Clinica”, Thilisi; *Thilisi State Medical University, Direction of Pathology and Forensic Medicine,
Department of Microbiology, Georgia

This article presents the results of a microbiological study of
microbial contamination of the respiratory tract mucosa of 124
premature newborns with different gestational age (24-28 and
29-36 weeks) who are in the critical medicine department of
LTD “Imedis Clinica”, Tbilisi.

For the study, modern methods of qualitative and quantitative
microbiological analysis were used, as well as the determination
of the sensitivity/resistance of the isolated microorganisms to
antibiotics using standard disks by the discdiffusion method and
the serial dilution method on solid nutrient media, which were
performed on newborns for the first 72 hours, on days 14 and 30.

In the first 72 hours microbial colonization was established only
in 20.97% of children, and in 79.03% the airways were free from
microorganisms. During this period, there was mainly release of
gram-positive micro flora (92.31%), among which mainly strains
of S. haemolyticus were detected, while gram-negative micro flora
was represented by only 2 (97.69%) strains of E. coli.

By 14 days of life, microbial colonization of the respiratory
tract of premature newborns increased almost 3 times.

Microbial growth was not detected in 41.94% of children.
During this period, the microbial colonization of the pharynx
increased 3 times, and the trachea almost 2 times, and such gen-
era of microorganisms as Pseudomonas aeruginosae, Stenosto-
phominas maltophylia, Acinetobacter baumanii and Klebsiella
pneumonia appeared. By the 30th day from the moment of birth,
the degree of microbial colonization of the respiratory tract in
premature newborns increased slightly.

Thus, microbiological studies of the microbial structure of the
respiratory tract mucosa of premature newborns at the end of the
first month have shown that specific and quantitative changes oc-
cur in the microbial structure. In particular, representatives of gram-
negative microflora, especially microorganisms of the genera Kleb-
siella and Pseudomonas, dominated oversome representatives of
gram-positive micro flora. The isolated microorganisms had a high
degree of sensitivity to third-generation drugs of cephalosporins,
carbapenems, aminoglycosides and fluoroquinolones.

Keywords: premature newborns, microbial structure, respira-
tory tract, antibiotic sensitivity.

PE3IOME

MHUKPOBHASI CTPYKTYPA CJIM3UCTOM JBIXATEJBHBIX IYTEN Y HEJJOHOIEHHBIX HOBOPOXKIEHHBIX

'Kobemasuaze H. /., 2duxsuaanze LIL., Faueunnanze X.9., 2Mukeaaxze M.JL.

000 «Hmeouc Knunukay, Tounucu, *Tounucckuii 20¢y0apcmeeniblii MeOUYUHCKULL YHUSEPCUMen,
Hanpasnenue namonoeuu u cy0ebHol Meouyunbvl, denapmamenm muxkpoouonozuu, I pysus

B crarbe npuBeeHb! pe3ynbTaThl MUKPOOHOIOTHYECKOTO HC-
CJICZIOBaHUSI MUKPOOHOW KOHTAMHHAIIMU CIM3HCTOMN JIbIXaTeb-
HBIX yTel 124 HeJOHOIIEHHBIX HOBOPOXKIEHHBIX C Pa3HbBIM Ie-
CTAIlMOHHBIM BO3pacToM (24-28 1 29-36 Heienb), HaXOIAIIUXCSI
B oraeneHuu kpuruueckoit menuuuusl OO0 «Wmenuc Kiu-
Huka» . TOowmucu. JIns uccrneqoBaHUs HMCIONB30BaHBI COBPE-
MEHHBIE METO/Ibl KAaue€CTBEHHOTO M KOJIMYECTBEHHOTO MHKPO-
OMOJIOTHUECKOTO AHAIN3a; OINPE/CNICHNEe YyBCTBHTEIBHOCTH/
PE3UCTEHTHOCTH BBIJICIICHHBIX MUKPOOPTaHM3MOB K aHTHOMO-
THKaM BBITMIOJIHEHO C MOMOIIBIO CTaHJAPTHBIX JMCKOB JIUCKO-
JU(pY3UOHHBIM METOJIOM M METOJIOM CEPUUHBIX pa3Be/ICHUN Ha
TBEP/IOH NMUTATENILHON Cpe/ie, KOTOPBIE MTPOBOIMINCH HOBOPOXK-
JIEHHBIM B iepBble 72 yaca, Ha 14 u 30 cyTku nocie poxjeHus. B
nepBbie 72 yaca MUKpOOHAs KOJIOHU3AIUs YCTAHOBJICHA TOJIBKO
y 20,97% nereit, a'y 79,03% npIxarenbHbie MyTH ObLUTH CBOOOI-
HbI OT MUKPOOPIaHU3MOB, B ATOT NpoMeXKyToOK BpeMeHHU B OC-
HOBHOM OTMEYAJIOCh BBIJICJIEHUE IPAMITOJIOKHUTEILHON MHUKPO-
¢mopsr (92,31%), cpean KOTOPOW NMPEBATUPOBAIH IITAMMBI S.
haemolyticus, B To Bpems Kak rpaMOTpHLATeNIbHAsI MEKpPO(Iopa
ObL1a IpezcTaBieHa Toabko 2 (97,69%) mrammamu E.coli. K 14
CyTKaM >KU3HH MUKPOOHAsI KOJIOHU3AIMS JBIXaTEbHBIX MyTeH

134

HE/IOHOILICHHBIX HOBOPOXXACHHBIX YBEINYMIACH TTOYTH B 3 pasa.
MukpoOHbIi pocT He BbIABIeH y 41.94% neteil. B stoT mpo-
MEXYTOK BPEMEHH MUKPOOHAs KOJIOHN3A1Hs 3€Ba YBUINYMIIACH
B 3 pasa, a Tpaxew MOYTH B 2 pasa, MPUUYEM CTaIU BBIIENATCS
TaKMe POjibl MHKPOOPTraHM3MOB, kKak Pseudomonas aeruginosa,
Stenostophominas maltophylia, Acinetobacter baumanii u
Klebsiella pneumoniae. K 30 cyTkam ¢ MOMEHTa POXKICHUSI CTe-
HeHb MUKPOOHOM KOJIOHM3AIINH JIbIXAaTEIbHBIX MyTeH y HEIOHO-
IICHHBIX HOBOPOXKJICHHBIX YBEIUYHIACh HE3HAYUTENIBHO.

Takum 00pazoM, MUKPOOHOIOTHYECKHE WCCIEIOBAHUS MHU-
KPOOHOH CTPYKTYpBI CIM3UCTON IBIXaTENbHBIX IyTeH Hemo-
HOIIICHHBIX HOBOPOXECHHBIX B KOHIE MEPBOr0 MeCsLa KU3HU
MOKa3aJIi, YTO B MUKPOOHOH CTPYKType MPOHMCXOAAT BHIOBbIE
U KOJIMYECTBCHHbIC M3MEHEHHMS, B YaCTHOCTH MPEICTABUTEIN
TrpaMOTPHUIIATEILHON MHUKPO(IOPE!, B 0COOEHHOCTH MHKPOOP-
ranusMsl posioB Klebsiella u Pseudomonas, roMmuHHpOBaIn Haj
HEKOTOPBIMU TIPEJICTABUTENISIMU T'PAMITOIOKUTEILHONH MHKPO-
(rnopbl. BblieneHHbIe MHKPOOPTaHU3MBbI 00JIaJaiu BBICOKOH
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BRAIN INTEGRATED ACTIVITY IN MEDICAL STUDENTS UNDER CONDITIONS
OF ADAPTATION TO PSYCHOEMOTIONAL STRESS

Marakushin D., Chernobay L., Vasylieva O., Morozov O., Korobchanskij P.

Kharkiv National Medical University, Ukraine

Numerous studies of recent years have shown that emotional
stress has a positive biological significance, aimed at activating
the behavior of an individual to achieve a useful adaptive result
only at the initial stage of its development [6]. But with prolonged
psychoemotional overload, emotional stress can cause neurotic
reactions, that are characterized by a violation of the adequacy
of behavior in specific conditions and existing body needs [4].
The most promising direction in the study of the peculiarities of
an adaptation syndrome development in conditions of stress of
different origins is a research in human [2]. The solution of the
tasks of improving the quality of training specialists in modern
conditions is associated with increased requirements for cogni-
tive activity of students, a constant complication of academic
disciplines, which leads to psychoemotional stress strengthening
and the development of emotional and stress states in students
during the process of training [7]. Especially increased require-
ments to the level of mental performance and mental health of
students are present at junior courses, which are associated with
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the transition of student’s body to a qualitatively new level of
functioning that provides an opportunity for this activity [8]. At
that time, a number of scientific works have been published on
these issues. But the abundance and contradiction of the facts do
not allow forming a holistic view of the possible pathogenetic
mechanisms of the effects of emotional and stressing states. This
makes impossible to develop scientifically grounded actions in
the direction of reducing the negative impact of these factors
and increase the individual sustainability and the development
of human adaptation to their inevitable effects.

The aim of the study - Proceeding from the necessity of de-
veloping the means for assessing the general nonspecific stabil-
ity of the organism, as well as for the integrity and consistency
between the mechanisms of adaptation of different levels, an at-
tempt was made to study the peculiarities of the spatial-temporal
structure of the information indicators of the higher (memory,
internal time recording) and central (stabilometric reaction, the
degree of functional asymmetry) levels of students in a state of
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Table 1. Dynamics of changes in the number of female students having different degrees
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of intellectual working capacity in terms of training years (%)

Till the beginning At the end of At the end of the | At the end of the
Groups of students
of classes thelst course 2nd course 3rd course
Low working capacity (%) 29 26 11 16
Average working capacity (%) 54 43 30 58
High working capacity (%) 17 31 59 26

Table 2. Dynamics of changes in the degree of functional asymmetry in

terms of training years (%)

Till the beginning At the end of At the end of the | At the end of the
Groups of students
of classes thelst course 2nd course 3rd course
Low working capacity (%) 10 16 1 77
Average working capacity (%) 13 41 4 77
High working capacity (%) 2 2 38 21

rest and emotional stress in the dynamics of the first three years
of training at a medical higher educational institution.

Material and methods. The subjects of the study were fe-
male students of the main group of I-III courses. The research
was conducted during the educational process, which simulated
the psychoemotional load of a dynamic nature. Female students,
who have been enrolled to the first year of medical university,
formed a control group. The experimental groups included students
of'the I, IT and III courses, the examination of who was conducted at
the end of the school year. The study of the features of the brain in-
tegrative activity and intellectual working capacity was carried out
during the examination according to the defined scheme. In order to
do it, an individual map of the examinee was developed, which re-
flected the parameters of the investigated and registered functions,
as well as his anthropometric data.

In order to evaluate the brain integrative activity, indicators
of psychological tests of short-term color memory using the
computer-software complex were used. The evaluation of the
color memory research results was based on 10 attempts of iden-
tification, the number of correct answers, and the percentage of
errors. In order to measure and evaluate the correlation of corti-
cal excitatory and inhibitory processes in our experiment, the
duration of individual minute (IMD, sec) was determined. The
interhemispheric asymmetry was investigated by recording the
maximum stress time of the right and left hands while holding
an object. The research was conducted only with the participa-
tion of right-handed girls [9]. In the experiment, a stabilometric
reaction was studied as an indicator of cortical control of muscle
tone and its distribution. A student was offered to maintain a
balance in an unusual body position, standing on one leg with
closed eyes, and the retention time of this posture was recorded,
which was evaluated as a parameter of a stabilometric reaction
[3, 5]. Intellectual working capacity and fatigue, concentration
and attention stability were investigated in the conditions of
Bourdon-Anfimov’s correction test [1]. Indicators of correction
test are the total percentage of completed work, the number of
errors for the 2-minute test, as well as for each minute. The ex-
amination was attended by female students of the main group of
156 people who signed a voluntary agreement to participate in
the experiment in accordance with the recommendations of the
ethical committees on biomedical research. The experiment was
conducted at the beginning of classes (control group) and at the
end of the 1st, 2nd and 3rd courses in Medical University.

Results and their discussion. The study of intellectual work-
ing capacity as an indicator of the brain integrative function that
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was conducted before the beginning of classes at the 1st course
showed that the entire contingent of examinees in the total vol-
ume of intellectual work performed in 2 minutes, according to
the correction test, can be divided into three groups.

The 1st group — low working capacity, the volume of performed
work did not exceed 30% (26,48+1,7%). The 2nd group - average
working capacity, the volume of performed work exceeded 30%
(33,4+2,36%) and the 3rd group - high working capacity, the vol-
ume of performed work exceeded 40% (43,5+3,77%).

In the dynamics of training identified groups are preserved,
but their number varies. Thus, before the beginning of classes
female students with an average level of working capacity make
up half of those examinees with the same low number of groups
1 and 3. In the dynamics of three years of training, the number
of students who show medium and high working capacity in in-
creasing and who show low working capacity - decreasing. This
is especially true at the end of the 2nd course. By the end of the
3rd course the tendency is maintained.

The obtained data are considered by us as an indicator of the
process of adaptation to psychoemotional stress, which dynami-
cally develops under conditions of three-year training at medical
higher educational institution.

Table 1 presents data on the dynamics of changes in the num-
ber of students in groups with different intellectual working ca-
pacity in the learning dynamics.

The studies of the central level of adaptation to psychoemo-
tional stress showed the following: the state of functional
asymmetry, which was evaluated according to the difference
in strength endurance of both hands, was changing during the
training process in groups in the manner presented in Table 2.

In female students of all groups in a state of rest there is a
low level of functional asymmetry. However, during three-year
training, the adaptation to the psychoemotional load of female
students with low and average intellectual working capacity de-
velops in the background of a sevenfold increase in interhemi-
spheric asymmetry. The high level of intellectual working ca-
pacity for students of the 3rd group is maintained until the end
of the third course, but is not accompanied by a change in the
functional asymmetry of the brain, namely: there is a low level
of interhemispheric asymmetry before the beginning of the 1
course, which is maintained during three years of training. Obvi-
ously, an increase in the degree of interhemispheric asymmetry
is a manifestation of the stress of the cortical processes of the left
hemisphere. This provides for adaptation to intellectual loadings
even for students with low level of intellectual ability.
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Table 3. Dynamics of changes in the parameters of stabilometry in female students in terms of training years (sec)

Till the beginning | At the end of thelst | At the end of the At the end of the
Groups of students
of classes course 2nd course 3rd course
Low working capacity 21,0+4,1 53,0+32,0 27,6+6,9 61,3+27,1
Average working capacity 28,9+5,3 37,6£15,1 31,7+£7,6 37,0+£7,5
High working capacity 23,1+5,7 97,8+43.4 27,3+5,5 32,2+6,7

Table 4. Dynamics of changes in the visual memory of female students in terms of training years (%)

Till the beginning of | At the end of thelst At the end of the At the end of the 3rd
Groups of students
classes course 2nd course course
Low working capacity 43,14+4,1 54,1£3,2 52,6+4,5 52,9+2,1
Average working capacity 50,8+2,2 62,0+£2,8 60,4+3,2 57,1824
High working capacity 56,6+4,2 63,0+4,1 56,9+£2.,0 61,1£3,6

Individual stability and adaptation to psycho-emotional stress
in students with an initial high level of working capacity does
not require a functional overstrain of the left hemisphere of the
brain in right-handed.

The second indicator of the brain integrative activity and cor-
tical-cerebellar ratio is the ability to maintain a balance in an un-
usual position (standing on one leg with closed eyes), which was
investigated under the conditions of the method of stabilometry.
The results of the study of stabilometry are presented in Table 3.

The analysis of the presented data confirms that the level
of cortical control of muscle tone and its distribution, which
causes the preservation of balance, in all experimental groups
is the same. The large mean-square deviation in all groups
is due to the presence of female students in each group that
differ from others by very low indicator - 5-7s (11% of the
total number of examinees), or by very high indicator - from
250 to 450s (19%). The study of visual memory (Table 4)
revealed higher values of visual memory in the initial state
of high working capacity students at 32% compared to stu-
dents with low working capacity and 14% - in comparison
with the II group. These differences are preserved for all three
years of training. The analysis of years of training indicates
to a general tendency of visual memory improvement by the
end of the 3rd course. The largest increase of 9.8% compared
with the initial state is observed in female students of the 1st
group. For female students of the 3rd group, for 3 years of
training, there is significantly higher visual memory, but the
improvement to the end of the 3rd course is only 5.5%.

The assessment of visual perception was made on the ac-
curacy of determining the center of gravity of a complex geo-
metric figure (computer program), the results of which are
presented in Table 5.

It was determined that before the beginning of training, the
most significant change in the visual perception index (deterio-
ration of visual perception) was noted among female students of
the 3rd group. However, by the end of the 3rd course, the visual
perception in female students of this group improves by 45%,
whereas in female students of the 1st group there is no signifi-
cant change in visual perception in the dynamics of training. Fe-

male students of the 2nd group have been noted an improvement
of the studied index by 35% in the training dynamics.

An important indicator that determines the quality and effi-
ciency of adaptive processes is the duration of the individual
minute, which reflects the ratio of cortical processes of exci-
tation and inhibition. The study of individual minute duration
(IMD) showed that before the beginning of classes this indicator
for female students of all groups on average is less than 12-15%
of the real duration of a minute. In the dynamics of training,
compared with the initial state of female students of the 1st
group, this indicator improves by 10% by the end of the 3rd
course. The same change in IMD is observed in students of the
3rd group, which is an indicator of improvement of the correla-
tion of excitation and inhibition cortical processes. For female
students with average working capacity (Il group) the duration
of an individual minute in comparison with the beginning of
classes decreases by an average of 19%. This is a reflection of
the benefits of central arousal processes, that is most pronounced
in female students of the 2nd group. Before the beginning of
classes, the normative value of IMD - 60,0 + 5,0c was observed
in 40% of female students with low level of intellectual working
capacity, in 21% - with the average and 11% - with a high level.
The results are presented in Table 6.

Among female students who perform in the standard time less
than 30% of correctional test, there were 50% of students with
a low individual minute duration; among students with average
working capacity - 61% and among students with high working
capacity - 67%. The analysis of the dynamics of change in this
indicator in terms of training years has shown that the increase
in the duration of study in the university leads to an increase in
the number of students with the advantage of the process of cen-
tral inhibition in the group with insufficient and, especially, in
the group with a redundant manifestation of adaptation. The re-
search also showed that there is a certain connection between the
individual minute duration and the intellectual working capac-
ity. It is established that the smaller the duration of an individual
minute is the greater is the volume of corrective test performed
by female students, and the more errors are made. This is due to
the superiority of the central excitation process and the reduc-

Table 5. Dynamics of changes in visual perception in female students in terms of training years (mm)

Till the beginning | At the end of thelst | At the end of the At the end of the
Groups of students
of classes course 2nd course 3rd course
Low working capacity 14,0£1,9 12,842,1 16,6+2,4 12,7+£2,5
Average working capacity 20,0+2,3 20,8+2.4 10,7+1,5 12,9+1,0
High working capacity 25,8+4,2 14,9+1,8 17,3+1,7 14,1+1,4
© GMN 137



MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

Table 6. Dynamics of changes in the duration of individual minutes for female students
of a general group with different types of intellectual working capacity in terms of training years (%)

Number of students according to periods of study (%)
le:::le Till the beginning of | At the end of thelst | At the end of the At the end of the
dents’ Variants of individu- classes course 2nd course 3rd course

groups al minute duration | Apgolute | Percent- | Absolute | Percent- | Absolute | Percent- | Absolute | Percent-
number age, (%) | number | age, (%) | number | age, (%) | number | age, (%)

60,0+5¢ 4 40 2 22 1 14 2 18

I group More that 65¢ 1 10 2 22 3 43 4 36

Less than 55¢ 5 50 5 56 3 43 5 46

Total: 10 100 9 100 7 100 11 100

60,0+5¢ 7 21 6 40 5 28 8 20

II group More that 65¢ 5 18 3 20 0 -- 7 18

Less than 55¢ 21 61 6 40 13 72 25 62

Total: 33 100 15 100 18 100 40 100

60,0£5¢ 1 11 2 18 11 30 7 39

IIT group More that 65¢ 2 22 1 9 4 11 3 17

Less than 55¢ 6 67 8 73 21 59 8 44

Total: 9 100 11 100 36 100 18 100

tion of the sustainability of attention. In the group of students
who have been found an adequate adaptation, an increase in the
duration of training in the university caused an increase in the
accuracy of the internal time: in 70-80% of students the norma-
tive value of individual minute duration is determined.

Conclusions: 1) Integrative brain activity according to visual
memory and perception, stability and functional asymmetry, and
IMD is a factor that provides a degree of adaptation to the psy-
choemotional stress. 2) An adequate adaptation to the training pro-
cess depends on the objective ratio of cortical processes of excita-
tion and inhibition. This provides an increase in the accuracy of
internal time, concentration of attention and the most intellectual
working capacity.3) In the process of adaptation to the training pro-
cess, 40% of the examinees have been observed an improvement in
visual memory and perception as an indicator of a higher level of
integrative brain activity.4) Intellectual stability (adaptation) to the
information saturation of the training is developed against the back-
ground of tension in the cortical processes of the left hemisphere,
which increases lateralization of the cerebral hemispheres.
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SUMMARY

BRAIN INTEGRATED ACTIVITY IN MEDICAL STU-
DENTS UNDER CONDITIONS OF ADAPTATION TO
PSYCHOEMOTIONAL STRESS

Marakushin D., Chernobay L., Vasylieva O., Morozov O.,
Korobchanskij P.

Kharkiv National Medical University, Ukraine

According to the results of the study the development of adap-
tation to psychoemotional stress, which is considered as an emo-
tional stress in medical students during the first three years of
study, has a dynamic and multifactorial character. The degree of
adaptation processes’ manifestation is analyzed and it is shown
that it correlates with the intellectual capacity, which is based on
the features of the brain integrative activity.

During the study, the brain integrative activity was studied
according to the information indicators of the higher (memo-
ry, internal time tracking) and central (stabilometric reaction,
functional asymmetry degree) levels. The objective indicator
of the internal time tracking study is an individual minute
duration (IMD).
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Students who have been marked an adequate adaptation to
psychoemotional stress in the process of increasing the duration
of training at the university, showed an increase in the accuracy
of internal time. This was observed in the increase of 70-80% of
students with normative values of IMD.

Keywords: psychoemotional stress, internal time tracking,
intellectual working capacity, visual memory.

PE3IOME

UHTET'PATUBHASL AESTEJIBHOCTb MO3IA B YC-
JOBHUSAX AJANTAIIMU K IICUXO9MOIIMOHAJIb-
HOMY CTPECCY Y CTYAEHTOB-ME/IUKOB

Mapakyumus /I.U., YepHoo6aii JI.B., Bacuisesa O.B.,
Mopo3zos A.B., Kopoouanckuii I1.A.

Xapvrosckuil  HAYUOHANLHBIL  MEOUYUHCKULL  YHUBepcument,
Vrpauna

Ilo pe3ynsraram NpoBEIEHHOIO UCCIIECIOBaHUS YCTAaHOBIICHO,
YTO pa3BUTHE AJAlTAlUU K IICUXO3IMOLHOHAIBLHOMY HaIpshKe-
HUIO, KOTOPOE paccMaTpUBaeTCsl KaK SMOLMOHAJIBHBIN CTpecc
y CTYIEHTOB-MEIUKOB B YCJIOBHUSX MEPBBIX TPEX JIET 00yueHHUs,
UMEET TUHAMHUYHBINA 1 MHOTO(aKTOpHBIN XapakTep. [Ipoananu-
3UpOBaHa CTENEHb IPOSBICHUS aJalTallMOHHBIX IPOLECCOB U
II0KA3aHO, YTO OHAa KOPPEIHPYeT C MHTEIUIEKTYalbHON paboTo-
CIOCOOHOCTRIO, OCHOBAHHON Ha 0COOCHHOCTSX MHTETPATHBHOMN
JIeSITeIbHOCTH MO3Ta.

B Teuenue uccnenoBaHus HHTErpaTUBHAS AEATEIBHOCTD MO3-
ra u3ydyajgach 1o WH(OPMAIMOHHBIM I10KA3aTEeNsIM BBICIIETO
(mamsATh, BHYTPEHHUH y4yeT BPEeMEHHM) U LEHTPajJbHOro (cra-
OunoMeTpuuecKasl peakiys, cTerneHb (QyHKIMOHAIBHOW acHM-
MeTpuH) ypoBHEH. OOBEKTUBHBIM I10KA3aTEJIEM HUCCIICIOBAHUS
BHYTPEHHETO Yy4eTa BPEMEHHU SBISACTCS HPOAOJIKUTEIBHOCTD
UHIUBHUyanbHOW MUHYTHI (ITMIM).

CTyIeHTBl, y KOTOPbIX OTMEYalach aJeKBaTHAs afanTalus K
IICUXO3MOLIMOHAJIILHOMY CTPECCY B IPOLIECCE YBEJINYEHHS MIPO-
JIOJDKUTEIBHOCTH 00y4YeHHsI B YHUBEPCUTETE, [IOKa3aIN yBEIH-
YeHHE TOYHOCTH BHYTPEHHEro BPeMeHH. DTO HAONIIONAIoCh Y

OosbrnHCTBA cTYeHTOB (70-80%) ¢ HOpMaTHBHBIM 3HAUYCHUEM
[MTUM.
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Ukraine and its people have been and still remain active par-
ticipants in peacekeeping missions in the world, contributing to
peace and law and order in countries with armed conflicts. Un-
fortunately, participation in such missions for many Ukrainian
servicemen and officers of the law has a negative impact on their
health and life. In particular, it is getting wounds (shell shocks,
traumas or maiming injuries), disability and death. In addition,
an increase in the number of such injured persons is caused by
the military conflict that is taking place in Ukraine in Donetsk
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and Lugansk regions. Citizens who participated in military de-
velopments in other countries (e.g. the Republic of Afghanistan)
during the Soviet period also belong to the same category. The
largest category (especially in recent years) of injured persons is
made up of persons who, during or after dismissal from the mili-
tary service and law enforcement service, get disability groups.

Obviously, each of these people, having given a part of their
health, having lost the opportunity of full life for weal of the
Ukrainian people, now needs state support. Part 5 of Article 17
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of the Constitution of Ukraine stipulates that the state ensures
social protection of Ukrainian citizens serving in the Armed
Forces of Ukraine and other military formations, as well as
members of their families [2]. The fulfillment of the State’s
function of social protection of servicemen is aimed at estab-
lishing a system of legal and social guarantees that ensure the
implementation of constitutional rights and freedoms, satisfac-
tion of material and spiritual needs of servicemen in accordance
with the special type of their official activities, status in society,
maintenance of social stability in the military environment, as
well as the implementation of the right to support them in the
case of full, partial or temporary disability, loss of breadwinner,
unemployment because of circumstances beyond their control,
in old age is now guaranteed by a special legal regime, formed
from special regulations and institutions.

At the same time, the experience of recent years shows the
imbalance of interests and opportunities of citizens and the state
in the ensuring of this social right. The violation of the balance is
primarily caused by the financial component, because the imple-
mentation of this right on a nationwide scale requires significant
financial costs of the state, which in recent years are disastrously
lacking. The acuteness of the problem adds lack of an effective
control mechanism of activities of institutions responsible for
conducting medical and social assessments in determination the
state of health and conformation of disability groups for dis-
missed servicemen and officers of the law, which contributes to
the spread of numerous facts of “corruption” medical decisions.

Under such conditions, the Ministry of Defence of Ukraine,
as the only state body authorized to make decisions on one-time
payment in the case of death (loss of life), disability or loss
of ability to work without disability conformation of service-
men, subjects to military service and reservists who are called
for training (or testing) and special meetings or for service in
the military reserve (hereinafter - one-time payment) appropri-
ate persons, in order to ensure the target budget funds usage for
specified social purposes tries to counteract abuse of unreason-
able and unjustified providing relevant medical decisions by ap-
pealing to court.

In practice, the current situation is so that the Ministry of
Defence of Ukraine became a “normative hostage” of legal un-
certainty. On the one hand, this body is obliged to act within
the limits of the law by making one-time payment in case of
death (loss of life), wounds (shell shocks, traumas or maiming
injuries), or disability of servicemen, subjects to military ser-
vice and reservists who are called for training (or testing) and
special meetings or for service in the military reserve, on the
other hand, having doubts concerning the legality of the drawn
conclusions of the Medical-Social Expert Commissions (here-
inafter — MSEC) and the Military Medical Commission (here-
inafter —- MMC), which give the citizens the right to receive the
mentioned payments, this power entity is confronted with dif-
ficulties of complaining “dubious” decisions of medical subjects
in court. Appropriate attempts by the Ministry to appeal in court
the decisions of the medical subject on the confirmation of a
disability group or percentage of disability with an indication of
the cause effect of disability or disablement, as a rule, end with
a refusal to satisfy claims on the recognition as unlawful and
rescission of such judgements.

On the basis of the foregoing, we consider it urgent to in-
vestigate a legal nature of the conclusions of the medical-social
expert and the military-medical commissions and to investigate
the status of these medical institutions in relations regarding the
settlement of disputes in courts on claims of the Ministry of De-
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fense of Ukraine. This will determine subject-matter jurisdiction
disputes appeal these medical conclusions. The foregoing deter-
mines the main purpose and objectives of this article.

Material and methods. More than 350 decisions of admin-
istrative courts various instances, medical commissions, as well
as medical legislation regulating the activities of medical-social
expert and military-medical commissions, and the procedure for
conducting medical, social and military medical examinations,
became the material for this study. For the solution of the tasks
and achievement of the research purpose general scientific and
special methods of cognition were used. The methodological
basis of this paper was the method of empirical analysis judi-
cial practice, which allowed autors to identify and analyze court
decisions, as well as methods of legal analysis, systematization
and synthesis of medical legislation, which contributed to the
study of normative legal acts regulating the activities of medi-
cal-social expert and military-medical commissions, as well as
the procedure for providing medical findings on disability is-
sues, establishing the degree of disability. The concept of this
article is based on the use of a single methodological approach
— positivism, which consisted to study of exclusively normative
provisions of the existing legal acts and decisions of the judicial
authorities.

Results and their discussion. In order to determine a legal
nature of the conclusions of the medical-social expert commis-
sions and the legal status of these subjects, the first step should
be to study the provisions of an administrative procedural law.

Part 1 of Article 2 of the Code of Administrative Proceedings
of Ukraine (hereinafter — the CAP of Ukraine) provides that the
task of administrative legal proceedings is just, impartial and on-
time resolution of disputes in the field of public legal relations
by the court in order to protect effectively the rights, freedoms
and interests of individuals, the rights and interests of legal enti-
ties from violations by power entities [1].

In accordance with the definition in item 1, part 1, Article 4
of the CAP of Ukraine, an administrative case is explained as a
public legal dispute transferred to the administrative court. In
its turn, a public dispute is a dispute in which: 1) at least one
party carries out governmental and administrative functions, in-
cluding functions of delegated authorities, and the dispute arose
in connection with the execution or non-execution of the men-
tioned functions by such party; or 2) at least one party provides
administrative services on the basis of legislation that authorizes
or obliges to provide such services exclusively by power enti-
ties, and the dispute arose in connection with the provision or
non-provision by such party of the mentioned services; or 3)
at least one party is the subject of the election process or the
referendum process and the dispute arose in connection with the
violation of its rights in such a proceeding by power entities or
other individual (item 2) [1].

As is known under the rules of part 1 of Art. 19 of the CAP
of Ukraine, the jurisdiction of administrative courts extends to
cases in public disputes, in particular: “1) in disputes of physical
or legal entities with power entities concerning appealing their
legal decisions (legal and regulatory acts or individual acts), ac-
tions or inactivity, except for cases when another court proceed-
ings are established by law for consideration of such disputes”;
“3) in disputes between power entities concerning the imple-
mentation of their competence in the field of administration,
including delegated authorities”; “5) at the request of a power
entity in cases, when the right to apply to a court for the resolu-
tion of a public dispute is provided to such power entity by law”;
“9) in disputes concerning the appeal of decisions of certifica-
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tion, competition, Medical and Social Expert Commissions and
other similar bodies, whose decisions are obligatory for public
authorities, local government authorities, other persons, etc” [1].

The above-mentioned directs to resolve the issue of the exis-
tence of public disputes between the parties and the jurisdiction
of the case to the courts of administrative jurisdiction.

It should be noted, that the investigated controversial legal
relations are regulated by a wide range of normative acts, the
main of which are: the Constitution of Ukraine [2], The Code
of Administrative Proceedings of Ukraine [1], the Fundamen-
tals of the Legislation of Ukraine on Public Health of Novem-
ber 19, 1992 No 2801-XII (hereinafter — Law No 2801-XI1I) [3],
the Law of Ukraine “On the Rehabilitation of the Disabled in
Ukraine” of October 6, 2005 No 2961-1V (which, in accordance
with the Constitution of Ukraine, defines the basic principles for
the creation of legal, social and economic, organizational con-
ditions for the removal or indemnification of the consequences
caused by the persistent health problems, functioning of the
system of support for people with physical, psychological, so-
cial disabilities, social welfare, assistance in achieving social
and material independence) [14], the Law of Ukraine “About
bases of social security of persons with disability in Ukraine”
of March 21, 1991, No 875-XII (determines bases of social se-
curity of persons with disability in Ukraine and guarantees them
opportunities for participation in economic, political and social
spheres of life of society, creation of the necessary conditions
allowing persons with disability effectively to exercise rights
and freedoms of man and citizen and to lead full-fledged life ac-
cording to individual opportunities to capabilities, and interests)
[12], the Regulations on a Medical and Social Assessment and
the Regulation on the procedure, conditions and criteria for dis-
ability confirmation, approved by the Resolution of the Cabinet
of Ministers of Ukraine “Issues on a Medical and Social As-
sessment” of December 03, 2009 No 1317 [5], the Regulation
on a military physician expertise in the Armed Forces of Ukraine,
approved by the Decree of the Ministry of Defence of Ukraine of
August 14, 2008 No 402 (hereinafter the Regulation No 402) [8].

Thus, the Framework Law No 2801-XII defines the legal, or-
ganizational, economic and social principles of health care in
Ukraine, regulates social relations in this area in order to en-
sure harmonious development of physical and spiritual strength,
high ability to work and long active life of citizens, removal of
factors, which have a detrimental effect on their health, preven-
tion and reduction of morbidity, disability and mortality, and the
improvement of heredity in controversial legal relationships. In
addition, this legal act within the limits of a medical assessment
distinguishes: 1) a medical and social disablement assessment
(Article 69); 2) a medical and social assessment of persistent or-
ganism dysfunction (Article 69); 3) a military physician expertise
(Article 70); 4) a forensic medical expertise (Article 71); 5) a foren-
sic psychiatric expertise (Article 71); 6) a postmortem examination
(Article 72); 7) an alternative expertise (Article 73) [3].

In accordance with part 2 of Art. 69 of Law No 2801-XII, the
procedure for conducting a medical and social disablement as-
sessment of citizens is determined by the central executive body,
which ensures the formation of state policy in the field of health
care (e.g. the Ministry of Health of Ukraine); part 6 of the Ar-
ticle stipulates, that the procedure for organizing and conducting
a medical and social assessment is established by the Cabinet of
Ministers of Ukraine [3].

In Article 1 of the Law of Ukraine “On the Rehabilitation
of the Disabled in Ukraine” of October 6, 2005 No 2961-1V,
a medical and social assessment is a determination based on a
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complete examination of all the systems of an organism of a par-
ticular person, the degree of health loss, the degree of physical
dysfunction, caused by persistent health problems, disability group,
cause and time of its occurrence, as well as recommendations on
possible types of work and working conditions for a person accord-
ing to his/her health status, needs for nursing care, appropriate types
of health resort treatment and social protection for the most com-
plete restoration of all functions of a person’s life [14].

Article 3 of the Law of Ukraine of March 21, 1991 No 875-
XII About bases of social security of persons with disability in
Ukraine” stipulates that disability as measure of loss of health is
determined by expert inspection in bodies of a medical and so-
cial assessment of the central executive body providing forming
of state policy in health sector [12].

According to para. 35 and 40 sub-item 8, item 4 of the Regu-
lations on the Ministry of Health of Ukraine, approved by the
Decree of the Cabinet of Ministers of Ukraine of March 25, 2015
No 267, the Ministry of Health of Ukraine, in accordance with the
tasks entrusted to it, conducts a medical and social assessment in or-
der to determine degree of physical dysfunction and controls legal
compliance on a medical and social assessment [11].

In item 4 of the Regulations on a medical and social assess-
ment, approved by the Decree of the Cabinet of Ministers of
Ukraine of December 03, 2009 No 1317 (hereinafter the Regula-
tions No 1317) is determined that a medical and social assess-
ment is carried out by Medical and Social Expert Commissions,
which form centers in the established order (bureau) belonging
to health care institutions under the Ministry of Health of the
Autonomous Republic of Crimea, regional health administra-
tion, Kyiv and Sevastopol municipal government [5].

Commissions are at the Ministry of Health of Ukraine dis-
posal and are formed under the following territorial principle:
Crimean Republican; regional; central municipal in Kyiv and
Sevastopol; municipal, interdistrict, regional commissions
(paragraph 3 of item 4) [5].

Paragraph 4 of item 10 of this Regulation specifies that
the commission consists of representatives of the Ministry of
Health of Ukraine, the Ministry of Social Policy of Ukraine, the
Ministry of Defence of Ukraine, healthcare institutions of the
Ministry of Internal Affairs of Ukraine, the Fund of social insur-
ance against industrial accidents and occupational diseases of
Ukraine, Social insurance fund on temporary disability, and
military medical service of the Security Service of Ukraine and
the military medical division of the Foreign Intelligence Service
of Ukraine in the case of consideration of medical cases in respect
of workers injured in the workplace or retired servicemen from the
SSU or Foreign Intelligence Service of Ukraine. Representatives of
the Pension Fund of Ukraine, the State Employment Service and,
if necessary, the employees of the scientific and pedagogical and
social sphere participate in a medical and social assessment.

It shoul be noted, that responsibility for the quality of the
medical examination, opportuneness and reasonableness of the
referral of citizens to a medical and social assessment is entrust-
ed to the head of the health care institution. In turn, the chairman
of the commission or the head of the health care institution in
case of revealing facts of abuse of official position, official forg-
ery or official negligence during the sending patients by medical
consultive bords to the commissions for disability confirmation
should inform the law enforcement authorities within three days
(item 18) [5].

In accordance with item 19 of the Regulation No 1317, the
Commission holds a meeting with a full complement and takes a
joint decision. Information about results of the expert examina-
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tion and taken decisions should be enregistered in the examina-
tion report and the minutes of the commission meeting, signed
by the chairman of the commission and its members and certi-
fied by seal [S]. In the presence of objections of representatives
of the funds of social insurance, the commission sends the per-
son applying for disability confirmation to an additional medi-
cal examination, which is conducted without taking into account
the conclusion of the previous medical consulting commissions.
The final decision is taken by the commission on the results of
an additional medical examination, the extent of which is deter-
mined by the commission, taking into account the nature and
severity of the disease.

The decision of the Central MSEC of the Ministry of Health
of Ukraine, Crimean Republican; regional; central municipal
commissions (also in the case of an examination in complicated
cases) is adopted by a majority of the members of the commis-
sions. In the case of equal division of votes, the vote of the chair
of the commission is decisive. A member of the commission,
who does not agree with the decision, expresses his opinion in
writing, which will be attached to the examination report. At the
request of such a member of the commission, the examination
report will be sent to the Ministry of Health of Ukraine.

The Commission for disability confirmation is governed by
the Instruction on Disability Groups Confirmation, approved
by the Ministry of Health of Ukraine of September 05, 2011
No 561 [7].

In the case of recognition a person with a disability or in rela-
tion to this person the disablement is determined, the commission
gives a certificate and an individual program of rehabilitation
and within three days sends an extract from the commission’s
examination report to the body in which the person with a dis-
ability is registered as the recipient of a pension or government
social assistance (monthly perpetual maintenance), which is
granted instead of a pension, and with an individual rehabilita-
tion program — the body that carries out obligatory government
social insurance, extract from commission’s examination report
on the results of determining the disablement degree in percent-
age and the need to provide additional assistance.

It should be mentioned that a medical and social assessment
is carried out in order to determine disability for sick people
who have reached legal age, injured in the workplace and occu-
pational diseases, disabled with an appointment card of the ap-
propriate health care institution after diagnostic, treatment and
rehabilitation measures if there are documents that confirm per-
sistent organism dysfanction caused by diseases, traumas effect
or congenital malformations, which cause physical dysfunction
of'a person (item 3) [7].

According to the item 7 of the Regulation on the procedure,
conditions and criteria for disability confirmation, the commis-
sion conducts an examination of a temporarily disabled person
who applied for a medical and social assessment within five
working days from the date of receipt of the referral of the medi-
cal consultive board and make a decision on presence or absence
of disablement [7].

The causal connection between disablement of ex-servicemen
because of being at the front or performing other duties of mili-
tary service is established on the basis of documents issued by
military medical institutions, as well as other documents con-
firming the fact of getting wounds (disease) (item 12) [7].

In accordance with the item 26 of the Regulation on the proce-
dure, conditions and criteria for disability confirmation, a person
recognized as disabled, depending on the degree of organs and
systems of the body dysfunction and physical dysfunction the I*,
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11" or I1T™ disability group is confirmed. The I* group of disabil-
ity is divided into subgroups A and B depending on the degree
of health loss and the need for constant nursing care, assistance
or watch [7].

According to part 3 of Article 8 of the Law No 2961-1V the
decisions of Medical and Social Expert Commission should
be obligatory carried out by executive authorities, local self-
government authorities, enterprises, institutions, organizations,
rehabilitation institutions apart from type and form of owner-
ship. This legal regulation is duplicated also in item 6 of the
Regulation No 1317, namely: the commission’s conclusions,
rehabilitation measures, defined in the individual program of
rehabilitation of a disabled person, should be obligatory car-
ried out by executive authorities, local self-government authori-
ties, rehabilitation enterprises, institutions and organizations, in
which a person with a disability works or resides in, apart from
departmental affiliation, type and form of ownership [14].

On the grounds of the item 25 of the Regulation No 1317 [5]
it follows that the decision of the commission may be appealed
to the court in accordance with the procedure established by law.

Having analyzed the Regulation No 1317 [S], we can con-
clude that since the legal fact of the disability group conforma-
tion of an individual or the fact of loss of ability to work made
by the MSEC is drawn by an examination report, a protocol of
the MSEC meeting, etc., which essentially is a decision (resolu-
tion), determines certain rights and duties for an individual and
can be appealed, then it obviously follows that the subject who
made it, within the meaning of the Regulations of the CAP of
Ukraine, is a power entity.

In determining the legal nature of the findings of military
medical commissions and establishing the legal status of these
entities note the following.

In accordance with part 1 of Art. 70 of the Law No 2801-XII
it is envisaged that a military physician expertise determines fit-
ness for military service of conscripts, servicemen and persons
in military service, establishes the causal link of diseases, inju-
ries and traumas with military service and determine necessity
and conditions and conditions of usage of medical and social
rehabilitation and assistance to servicemen. The procedure for
organizing and conducting a military physician expertise is es-
tablished by the Cabinet of Ministers of Ukraine (part 3 of Ar-
ticle 70) [3]. By the Resolution of The Cabinet of Ministers of
Ukraine “On the Procedure for Organizing and Conducting a
Military Physician Expertise” of September 07, 1993 No 708
[13] in accordance with Art. 70 Fundamentals of the Legisla-
tion of Ukraine on Health Care, the following provisions to the
Ministry of Defence are issued: a) to develop the Regulation on
a military physician expertise and a medical examination in the
Armed Forces; b) by agreement with the Ministry of Health of
Ukraine, other interested ministries and departments to approve
the said Provision by the 1st of December, 1993 [3]. In pursu-
ance of this instruction, the Ministry of Defence of Ukraine is-
sued an order of the 4™ of January 1994 No 2 “On Approval of
the Regulations on a Military Physician Expertise and a Medical
Examination in the Armed Forces of Ukraine” (invalid) [9].

According to the current Regulation on a Military Medical
Expertise in the Armed Forces of Ukraine, approved by the Or-
der of the Ministry of Defence of Ukraine of August 14, 2008
No 402, for conducting a military medical expertise, full-time
and part-time (permanent and temporary) Military Medical
Commissions are established [8].

Full-time MMCs are military medical institutions. They have
an official stamp, a corner stamp and are held by a separate staff.
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Full-time MMC:s include the Central Military Medical Commis-
sion; Regional the MMC; the MMC of an evacuation point; the
MMC of a mobile hospital center.

According to sub-item 2.6.1 of the Regulation No 402, part-
time permanent MMCs (FMBs) include hospital MMCs, gar-
rison MMCs, FMBs; MMCs of high-mobility assault forces;
MMCs of military commissariats; MMCs of a territorial center
of staffing (hereinafter — the MMC of TCS); MMCs of a civil-
ian medical institution with the rights of the hospital MMC [8].

The list of military medical institutions, military units, health-
care centers, where part-time permanent MMCs (FMBs) are
organized, along with a list of heads and deputy chairmen of
these MMCs (FMBs) for the next calendar year, shall be ap-
proved by the chairman of the Central MMC on the submission
of the Chiefs of full-time Regional MMCs. On the basis of the
approved list, the Chief of the Regional Military Medical Clini-
cal Center, by his order, appoints part-time permanent MMCs,
their staff and determines the order of their work.

Full-time and part-time (permanent and temporary) MMCs
(FMBs) for military medical and medical-flight expertise are
subordinate to higher regular MMCs (sub-item 2.6.4) [8].

Item 2.3 of the Regulation No 402 stipulates that the Central
Military Medical Commission is the body of military adminis-
tration that manages Regional MMCs in the Armed Forces of
Ukraine and is the governing body for a military medical exper-
tise in the Armed Forces of Ukraine [8].

The head of the Central MMC is directly subordinate to the
Director of the Military Medical Department (hereinafter — the
MMD) of the Ministry of Defence of Ukraine [16]. All full-time
MMCs of the Armed Forces of Ukraine are directly subordinate
to the Chief of the Central MMC.

According to sub-item 2.3.3 of the Regulation No 402, the
Central MMC is responsible for the organization of a military
medical expertise in the Armed Forces of Ukraine [8].

According to sub-item 2.3.4 of the Regulation No402, the
Central MMC is entitled to:

inspect the servicemen and other persons specified in item 1.2
of part I of this Regulation;

check the work of the subordinate MMCs on the issues of a
military medical expertise;

demand the documents in the part describing the circumstances
of receiving the disease, wound, trauma, maiming injury, necessary
for the adoption of a resolution on their causal relationship;

involve chief medical specialists of the Ministry of Defence
of Ukraine, medical specialists of the National Military Medical
Clinical Center and other military medical institutions, special-
ists of other specialties, heads of medical service and representa-
tives of the command (administration) of military units, where
the service of the military serviceman under the examination
takes place in order to resolve issues on military medical and
flight medical expertise;

review, revise, cancel, approve, not approve, monitor, in ac-
cordance with this Regulation, the decisions of any MMC (the
Flight Medical Board (hereinafter — the FMB)) of the Armed
Forces of Ukraine, etc. [8].

According to sub-item 2.4.2 of the Regulation No 402, the
head of the Regional MMC is directly subordinate to the head
of the Central MMC. All part-time Regional MMCs, where ser-
vicemen are examined, treated and undergo medical survey, are
subordinate to the Regional MMC on a military medical exper-
tise issues [8].

According to the decision of the Central MMC, the Regional
MMC becomes responsible for the consideration, control, and
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approval of the decisions of part-time permanent MMCs orga-
nized in the military units located in the region, regardless of
subordination (sub-item 2.4.3). So, according to sub-item 2.4.4
of this Regulation, the Regional MMC is entrusted with the or-
ganization of a military medical expertise, the administration of
subordinate MMCs, control over their work and providing them
with methodological and practical assistance in the area of re-
sponsibility [8].

According to the Order of the Ministry of Defence of Ukraine
of March 23, 2017 No 168, which approved the “The List of
Health Care Institutions in the System of the Ministry of De-
fence of Ukraine”, such institutions include, in particular: “1.
hospitals: Military Medical Center (of all denominations, in-
cluding clinical one); military hospital, hospital branch (of all
denominations); a separate medical battalion, a medical sanitary
battalion; military infirmary (of all denominations); a separate
hospital company (medical company); medical platoon; medical
point (with a bed fund)”; ...“7. Medical and Social Expert Com-
missions: the Military Medical Commission (of all denomina-
tions); Aviation Medicine Laboratory” [4].

In accordance with the Regulation on the Ministry of Defence
of Ukraine, approved by the Resolution of the Cabinet of Min-
isters of Ukraine of November 26, 2014 No 671 [10], and with
the purpose of qualitative organization of the structural units of
the apparatus of the Ministry of Defence of Ukraine, the creation
of organizational principles for the effective implementation of
certain tasks of the Ministry of Defence of Ukraine, Order of
April 09, 2016 No 191 approved the “Standard Regulation on
the Structural Unit of the Apparatus of the Ministry of Defence
of Ukraine”. In accordance with item 1 of this Regulation, the
structural unit of the apparatus of the Ministry of Defence of
Ukraine is intended to support the activities of the Minister of
Defence of Ukraine, as well as the fulfillment of tasks and func-
tions entrusted to the Ministry of Defence of Ukraine (item 2)
[15]. The Regulation on the structural unit and its structure is
approved by the Minister of Defence of Ukraine. The structural
unit has a seal of the established sample with its name, as well
as other seals and stamps necessary for the operation of the sub-
division (item 13) [15].

Consequently, a systematic analysis of the above-mentioned
legal acts makes it possible to conclude that full-time MMCs are
a part of the Armed Forces of Ukraine and, accordingly, are sub-
ordinate to the Ministry of Defence of Ukraine, act on the basis
of the Laws of Ukraine and regulations, including those adopted
by the Ministry of Defence of Ukraine. Therefore, subordinate
relations — organizational subordination and administration
based on the principle of unity of command exist between the
Ministry of Defence and full-time MMCs, and accordingly the
dispute between a legal entity and its subordinate unit is not
subject to consideration in the procedure of administrative legal
proceedings.

Concerning part-time MMCs, these institutions, although are
not a part of the Armed Forces of Ukraine, however, along with
full-time MMCs, they also operate on the basis of the Laws of
Ukraine and regulations, including those adopted by the Minis-
try of Defence of Ukraine. Between the Ministry of Defence of
Ukraine and part-time MMCs there are relations of functional
subordination and administration in the field of organization
and implementation of a military medical expertise, considering
that the governing body for a military medical expertise in the
Armed Forces of Ukraine is the Central MMC, which is a part of
the Armed Forces of Ukraine and is subordinate to the Ministry
of Defence of Ukraine.
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The conclusions of full-time and part-time (permanent and
temporary) MMCs (The Flight Medical Commissions (herein-
after - the FMC)) are adopted in the form of regulations. The
regulations of MMCs (FMCs) are issued by the certificate of
disease, the certificate of the Military Medical Commission, the
minutes of the Military Medical Commission meeting with the
determination of the causal connection of diseases, injuries, shell
shocks, traumas or maiming injuries of the of ex-serviceman.
The Regulations of full-time and part-time MMCs are obliga-
tory for implementation.

It is worth mentioning that the decisions of the Central Mili-
tary Medical Commission can be appealed in court (2.3.5), and
decisions of the Regional Military Medical Commissions may
be appealed according to the administrative procedure (in the
Central MMC) and in court (2.4.10) [8].

As a result of the analysis of the Regulation No 402 [8], it
follows that since determination of causal connection of dis-
eases, injuries, shell shocks, traumas or maiming injuries of ex-
servicemen by the Central MMC is issued in the minutes of the
Military Medical Commission meeting, which is essentially a
decision (resolution), determines certain rights and duties for an
individual and can be appealed, then the subject who made it
(the Central MMC) within the meaning of the Regulations of the
CAP of Ukraine is a power entity.

Conclusions. A systematic analysis of the specified norms
of legislation regulating the activities of medical-social com-
missions, in conjunction with item 9, part 1, Article 19 of the
CAP of Ukraine [1] allows for the conclusion that the con-
clusions of Medical-Social Expert Commissions are aimed at
ensuring the implementation of the state policy in the field of
rehabilitation of disabled, the creation of legal, economic, po-
litical, social and social-psychological conditions for meeting
their needs in recovery of health, material security, feasible
labour and social activity, and therefore they are of a public
nature and subject to appeal according to administrative legal
proceedings. The legal status of medical-social expert com-
missions in controversial legal relations in the meaning of
the provisions of the CAP of Ukraine defines these medical
institutions by the authorities, which further emphasizes the
public-law nature of these disputes and the latter’s affiliation
with the jurisdiction of administrative courts.

Legal analysis of the given norms of the Regulation
No 402 [8] and item 9 of the part 1 Article 17 of the CAP
of Ukraine [1] gives grounds to conclude that the controver-
sial legal relations with the participation of the MMC (the
Central MMC) are of a public nature, the decisions of the
MMC (including the Central MMC) are subject to appeal ac-
cording to the administrative legal proceedings. At the same
time, the legal status of the Central MMC (region's MMC) in
controversial legal relations in the meaning of the provisions
of the CAP of Ukraine describes these institutions as subjects
of authority. Because both full-time (those directly affiliated
to the Armed Forces of Ukraine) and part-time MMCs per-
form certain functions of the Ministry of Defence of Ukraine
within the framework of the implementation of a single state
policy determined for this department and are directly or in-
directly governed by it. This indicates that they can appear in
relevant public-law disputes by the proper defendants. And a
legal disputes between the Ministry of Defence of Ukraine as
a central executive body and its subordinate units should be
resolved out in an extrajudicial manner, including through the
use of measures of state coercion.

The conclusions formulated are the result of the systematic
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analysis of current legislation and judicial practice in Ukraine
and can serve as benchmarks for practicing lawyers, judges
in resolving disputes of this category of cases, and may also
become a platform for scientists and lawmakers to carry out
further research in health law, administrative procedural law,
social security, develop normative acts in order to improve
the unified of a Medical-Social Expert and Military-Medical
Commissions activities, as well as for improvement of mech-
anism of protection of social rights of citizens, including re-
solving public legal disputes in this sphere.
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SUMMARY

CONCLUSIONS OF MEDICAL-SOCIAL EXPERT AND
MILITARY-MEDICAL COMMISSIONS AS AN OBJECT
OF AN APPEAL TO PUBLIC AUTHORITIES: ADMINIS-
TRATIVE LEGAL ANALYSIS

"Pyvovar 1., ’Kuzmenko O., *Chernaya V., *Muratova D.,
“Pyvovar Yu.

Supreme Court; *Kyiv National Economic University named
after Vadym Hetman; 3National Academy of Internal Affairs;
“National Aviation University, Ukraine

The purpose of this article is to determine the jurisdictional
nature of the conclusions of medical and social expert commis-
sions and military medical commissions in disputes over their
appeal by state authorities (using the example of the Ministry of
Defense of Ukraine).

More than 350 decisions of administrative courts of various
instances, medical commissions, as well as medical legislation
regulating the activities of medical social expert and military
medical commissions, and the procedure for conducting medi-
cal, social and military medical examinations, became the mate-
rial for this study. The methodological basis of this work was the
method of empirical analysis judicial practice, which allowed
autors to identify and analyze court decisions, as well as meth-
ods of legal analysis, systematization and synthesis of medical
legislation and others. The concept of this article is based on the
use of a single methodological approach - positivism.

The main result of the work was the scientific substantia-
tion of the administrative-legal nature of the conclusions of
the medical-social expert and the military-medical commis-
sions. The article notes that the conclusions of these medical
institutions are aimed at ensuring the implementation of state
policy in the field of rehabilitation of persons with disabili-
ties, the creation of legal, economic, political, social, social
and psychological conditions to meet their needs in restoring
health, material support, feasible labor and public activities,
by their nature are public in nature and are subject to appeal
in administrative proceedings.

The legal status of medical-social expert and military-
medical commissions in controversial legal relations in un-
derstanding the provisions of the administrative procedural
law defines these medical institutions as subjects of author-
ity, has been substantiated. The legal disputes between the
Ministry of Defense of Ukraine as the central executive body
and the military-medical commissions should be resolved out
of court, including through measures of state coercion, it is
noted.

Keywords: medico-social examination, military-medical
examination, commission's conclusion, administrative justice,
public law dispute.
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3AKJIOYEHUSI MEJUKO-COLIUAJIBHBIX  3KC-
NEPTHBIX M BOEHHO-BPAUEBHBIX KOMWCCHUI
KAK OBBEKT OBKAJIOBAHUSI OPTAHAMMW TI'OCY-
JAPCTBEHHOM BJACTH: AJMHWUHUCTPATUBHO-
ITPABOBOI AHAJIN3

TIusoBap U.B., ’Ky3bmenko O.B., *UepHnas B.T.,
SMyparosa /I.B., ‘Ilusosap 10.H.

!Bepxosnwiii Cyo; *Kue6ckuil HAYUOHANbHBIIL IKOHOMUYLECKULL
yuugepcumem um. B. Temvmana,; 3Hayuonanonas axademust
snympennux Oen; ‘HayuonanbHblil a8uayuoOHHbI YHUBEPCU-
mem, Vkpauna

Llenbio nccnenoBaHus SBUIOCH ONPEaeIeHNE IOPUCIUKIN-
OHHOM MPHUPOABI 3aKITIOYCHNN MEIUKO-COIMATBHBIX HKCIIEPT-
HBIX KOMHCCHI 1 BOSHHO-BPaueOHBIX KOMHCCHI B CIOpax MO
nX 00KalloBaHWIO OpraHAaMHU TOCYIapCTBEHHOH BiacTH (Ha
npuMmepe MuHHCTEpCTBA 000POHBI YKpauHbI).

MarepuanaoM HccIenoBaHUS ABISLIUCH Oonee 350 pemre-
HUHM aAMAHUCTPATHBHBIX CYAOB Pa3IHYHBIX MHCTAHINH, Me-
JUIMHCKHE 3aKJIIOUYEeHUS U MEAUIIMHCKOE 3aKOHOJATEIbCTBO,
KOTOPBIM PEryTUpyeTcsl AeSITeTbHOCTh MEIHKO-COIHAIbHBIX
SKCIIEPTHBIX KOMHCCHH, BOEHHO-Bpa4eOHBIX KOMHUCCHH U
MOPSIIOK TIPOBEACHUS MEIMKO-COIHMATbHBIX M BOEGHHO-Bpa-
4eOHBIX HKCMEpTH3. MEeTOm0NIOTHIeCcKOil OCHOBOW JTaHHOTO
HCCIIEIOBAHNS MOCITYXHIN METOJ] SMIUPUIECKOTO aHaIN3a
CyneOHOM MPaKTHKH, KOTOPBIH MO3BOJINI BBEIIBUTH U ITpOaHa-
JTU3UPOBATH PEIICHHS CY/I0B, @ TAKXKE METOBI FOPUANIECKOTO
aHaln3a, CHCTeMAaTH3aUN U 0000IIEeHIsI MEIUIIMHCKOTO 3a-
KOHOJaTeNbCTBa U Apyrue. KoHIennus TaHHON CTaThu OCHO-
BaHA Ha MPUMEHEHUH €IUHOTO METOI0JIOTHIECKOTO MOAX0Aa
— TO3UTUBU3MA.

OCHOBHBIM pE3yIbTaTOM HCCIIEAOBAHHUSA CTall0 HAy4HOE
000CHOBaHHE aAMHUHUCTPAaTHBHO-NIPABOBOH MPUPOABI 3a-
KITIOUCHUH MEIHKO-COIMATbHBIX SKCHEPTHBIX W BOCHHO-BpPa-
4yeOHBIX KOMHUCCHI. B craThe oTMeuaercs, 4TO 3aKITFOYCHHUS
JaHHBIX MEANIMHCKHUX yUpexAeHHU, HalpaBIeHHbIe HA 00e-
CIEYCHHE PeaNn3alnuy roCyIapCTBEHHON TONNTHKH B cdepe
peadunuTanuy WHBANKIOB, CO3JaHHE MPAaBOBBIX, YKOHOMH-
YECKUX, MOMUTHYECKUX, COIHMATbHO-OBITOBBIX M COIHAIb-
HO-TICUXOJIOTHYECKHX YCIOBHUI U yAOBIETBOPEHHS UX IIO-
TpeOHOCTEHf B BOCCTAaHOBIECHHH 3J[0POBBS, MaTe€PHATHHOTO
obecriedeHNs, MOCWIBHONH TPYIOBOH M OOIIECTBEHHOH nesi-
TEIBHOCTH, 110 CBOCH NMPHUPOIC UMEIOT IMyOIUIHBIN XapaKkTep
U TOANIeXaT 00KATOBAaHMIO B MOPSJIKE AAMUHUCTPATHBHOTO
cynomnpounsBoacTBa. OO0CHOBaHO, YTO MPABOBOH CTaTyC Me-
JIUKO-COIHAIIBHBIX SKCIIEPTHBIX U BOCHHO-BPAauYCOHBIX KOMHUC-
CHH B CITOPHBIX TPAaBOOTHOIICHHUAX B TIOHMMAHHUH TOTOKECHUH
aIMHUHUCTPATHBHOTO TIPOLECCYaTbHOTO 3aKOHOAATEIhCTBA
ompeeNnseT yKa3aHHbIE MEIUIIMHCKHAE yUPeXICHHUS CyObek-
TaMH BJIACTHBIX NMOTHOMOYHMH. OTMeJaercsi, 4TO IPaBOBEHIE
CHOPBI MY MUHUCTEPCTBOM 000POHBI YKpaWHBI KaK ICH-
TpalbHBIM OPTAHOM HCHOJTHHUTENBHON BIACTH U BOCHHO-Bpa-
4eOHBIMU KOMHUCCHSMH JOJDKHBI PEHIaThCsl BO BHECYAEOHOM
MOpSIIKE, B TOM YHCIE C MOMOIIBI0 MEpP TOCyAapCTBEHHOTO
MPUHYXICHUS.
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MOPAJILHBIN VIIEPE B MEJUIIUHE (OB30P)

'Byseua C.B., “Tpunbko C.JL., 'Typsinuus B.B., 'Pesyuska U.E., 'Mlanuna 10.C.

Tocydapcmeennoe svicuiee yuebHoe 3a6edenue « Yaceopoockutl HayuOHAIbHbLIL YHUSepcumemy, Ykpauna,
2XmenvHuyKkuil yHusepcumen ynpaeienus u npasd, Ykpaura

EOJ’II)HI)IG, 06pan1a$1c1, 3a MEIUIMHCKON IIOMOIIBIO, BCEraa
PacCUUTBHIBAIOT Ha MNPEAOCTaBICHUC KauyeCTBCHHOW ME/IUIINH-
CKOIt yciayru u 6BICTPOC BOCCTAaHOBJICHUEC 310POBbA. OpmHako B
HCKOTOPBIX ClIydadaXx MEIUIIMHCKUI nepcoHal, 10IryCcKas oruo-
Ky, HAHOCUT ymep6 340pPOBbIO MAllMCHTA, YTO IMMPUBOAUT K HE-
JKCJIATCIIBHBIM MOCJICACTBUAM, a HHOTAA U K CMEPTH. OOBIYHO
KpaﬁHe MaJio AeJI peIacTCsa B MOJIb3Y IMAllMEHTOB, TaK KaK H0-
KasaTb OIHH6Ky WJIK XaJIaTHOCTh Bpa‘leﬁ BeChbMa CJIOKHO. Takue
Cyl[e6HBIe Jiej1a pacCMaTpuBarOTCs HECKOJIBKO JICT, TaK KaK JJIA
YCTaHOBJICHUS TPUYNH HETAaTUBHBIX TTOCTICICTBHIA JJIA 310POBbs
NafgueHTa WU MPpUYUH €T0 CMEPTU HeO6XO,HI/IMI)I CIICliMaJibHbIC
3HAHHUS B 00JIACTH MEIULMHBI, KOTOPBIMU IOPUCTHI HE 06J1a;[a}0’r.
HO3TOMy Ha3Ha4YaroTCA CyZ[e6H0-MeZ[I/IIII/IHCKI/Ie OKCIICPTU3DI.

ﬂJ’IH obecrieueHus HpaBOBOﬁ 3alHUThI OOJIbHBIX B 3aKOHO/1a-
TEJIbCTBE OOJIBIIIMHCTBA CTpaH NpeayCMOTPEHbBI HOPMbI O BO3-
MEIICHUHN MOPAaJIbHOTO ymep6a, TOPOKAAIOIINE COOTBETCTBYIO-
1Iue MpaBoOBbIC 00s13aTeNILCTRA.
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CremyeT OTMETHTH, YTO OIEHKa 00s3aTeIbCTB MO BO3MeEIIe-
HUIO MOpPAJBHOTO ymiepba YYeHBIMH NPU 3apOKACHHU 3TOTO
criocofa 3ammThl ObITa HEOoMHO3HAUHA. [1o3MIMHM HEBO3MOXK-
HOCTHU TaKoro Bo3MelleHus npujepxupanuck B.M. Cunaiickuii
[14], Eopum rona [37], NpOTHBONOIOKHOE MHECHUE BBICKA-
spiBasd MLA. Tlokposekuii [9] u C.A. bensukuii [2]. C.A. be-
JSIIKUA [Ucall, YTO IIOCTOSHHOE UTHOPHPOBAHHE MOPAJIBHOIO
ymepba ¥ MOpaJbHBIX MHTEPECOB, PABHOAYIIHOE OTHOIIEHHE K
HHM CyZia MIOPOXKJAeT YyBCTBO OOHIBI Y IOTEPIICBIICTO U, KOTIa
YyBCTBO Pa3/lpaKCHUsl HE HAXOAUT BBIXOJA, PACTET HEJOBOIBCTBO,
TIOSIBIISIETCSL HEYBEPEHHOCTh B JIMYHOM Oe30acHOCTH. Mopaiib-
HBIH yIepd NozuIeskal BO3MEIIEHHIO TOIBKO B PEIKHX CIydasix, a
B OCHOBHOM, HaOJIFOIaJIOCh MOJIHOE ero urHopuposanue. Ceifdac
9Ta HOpMa BO300HOBIUIA CBOE CYIIECTBOBAHNE B IIEPBOHAYAILHOM
Buje [8]. MopaibHbIl yIepd IOUIeKNT BO3MEIICHHIO B HEJIO-
TOBOPHBIX OTHOLICHUSX BCEINd, a B JOTOBOPHBIX TOINA, KOLA 9TO
TIPETyCMOTPEHO JIOTOBOPOM HJIH 3aKOHOM.
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Taxum 00pa3om, BO3MEIICHHE MOPAILHOTO yiiepOa Kak Cro-
cob 3alIUThI FPAXXAAHCKUX ITpaB U MHTEPECOB UMECT MJIMTCIIb-
HYIO UCTOPHIO, IIPOLICIT ITYTh OT IIOJIHOTO UTHOPUPOBAHUS BO3-
MOXHOCTH €ro INPUMEHCHUA JIA 3allUThbl I'PaXXIAaHCKUX IIpaB,
BIIJIOTB 10 €I'0 IOJIHOTO IPU3HAHUA.

Lenpro 00630pa sABiIsIETCS KOMIUICKCHBIH aHaJIU3 TEOpETHU-
YECKUX M NPAKTUUYSCKHX ACMEKTOB BO3MELICHHS MOPAJILHOTO
yuiep6a, IPUYMHEHHOTO (PU3UUECKOMY JINILY TIPH JICUCHUU HIIH
OKa3aHuM ApYruxX MEAUIUHCKUX YCIIYT.

Jlnst mpoBeseHMsT MCCIIeOBaHUs MPOOJIEMaTHKH BO3Melle-
HHSI MOPAJIBHOTO yiepba B MEIUIUHCKOM cepe oCyleCTBICH
KOMIUICKCHBIM aHaIM3 ¥ CPAaBHEHHE HOPM, PErIaMEHTHPYIOLIUX
OCHOBAHHSI, MOPSIIOK U pa3Mep BO3MEIICHHUsI MOPAJIBHOTO YILEep-
6a B Ykpaune, Beurpun, Cnoakuu, Yexuu, Aurmuu, [Isenunu,
Hogoit 3enanmuu. s onpeaesacHus: OOMUX TCHACHIIUA MpH-
HSTHUSI CyJaMHU PELICHHH 10 JiejlaM O BO3MELICHUH MOpaJIbHO-
ro yuiepba, MPUUUHEHHOTO BpayaMH, PAaCCMOTPEHBI Hanbosee
pe30HaHCHBIC Jiefla B YKa3aHHOH cdepe, B YaCTHOCTH MpoaHa-
JIM3UPOBAHbI 2 JeNa, KOTOPbIe PAacCMOTPEHBI M PELICHbI BHY-
TpeHHUMH HannoHanbHeIMU cynamMu YKpauHbl, a Takoke 15 nen
EBporeiickoro cyzia o rnpaBam 4esioBeka.

[Tpu npoBeeHNN UCCIIeI0BaHMsI NCTIOIB30BaH METO/] CpPaBHe-
HHSL JJIsL COTIOCTABJICHHUsT 0COOCHHOCTEIl PaBOBOTO PEryIHpo-
BaHUsI BO3MELICHHSI MOPAJIBLHOIO yiepda B YKpauHe U Apyrux
crpanax. C menbto 00001IeHHsT CyneOHOI TpakTHKH B cdepe
paccMOTpeHUst el O BO3MELIEHUH MOPAJILHOTO yIepba B Me-
JUIUHE UCII0JIb30BaHbl METOABI aHAJIM3a U MHAYKIUH. bnaro-
Japsi METOAY MOJCIMPOBAHMS U3YYCHO COJACPIKaHUE MPaBOOT-
HOIIECHUH 10 BO3MCUICHUIO MOPAJIbHOTO BpE€Jia, SABJIAIOIIUXCSA
HPEIMETOM HCCIISYyeMBIX CYACOHBIX JIeI.

MopanbHblii yiepo MoKeT ObITh BbI3BaH (PU3HUECKOIT OOJIBbIO
U JYUWEBHBIMU CTpaJaHUAMU BCICACTBUE HENTPABUIILHOTI'O JICUEC-
HUsSI, TIOTepel OJM3KOro YeslOBEKa, pa3IiallcHUEM BpadeOHOM
TaﬁHbI, NCUXUYECCKUM 33.60J'leBaHI/IeM, BO3HUKIIUM B PE3YyJIbTATC
HE3aKOHHOTO J0CYIeOHOr0 pacciieJOBaHUs I IPUHSTHS He3a-
KkoHHOTO pewmenus cynom (ct. 1176 T'K Ykpaunsr) [30].

[IpaBo Ha BO3MelLIeHHE MOpaJbHOIO ymepda HMeeT Jio-
00l ManueHT, KOTOPBI CYUTAET, YTO €ro IpaBa HApPYLICHEL.
B cTpaHax, B KOTOPBIX IPU3HAH TAKOM CIIOCOO 3aIIMTHI, yCTa-
HOBJICHBI [IPAaBHJIa MO0 BO3MELICHUIO MOpalbHOro yiepba. B
AHDIMM HENb3s TpeOOBaTh BO3MEIICHHUSI MOPAJIBHOTO YIIEp-
0a B cilydae OTCYTCTBHs MaTepUabHOTO yiiepOa nin Gpusu-
yeckux crpananuil [34]. B pasbsicHenun BepxoBHoro cyna
BeHFpI/lI/I OTMEUACTCHA, 4YTO B Cjlydac HapyHICHHUS JIMYHBIX
HECUMYIIECTBCHHBIX IIpaB l'[OTepl'[eBLLII/lI\ﬁ MOXET TpeGOBaTb
HEHMYIECTBEHHOE BO3MELICHHE, B Clly4ae yCTaHOBICHHS
(akra umymiecTBeHHbIX pacxonoB [39]. [locTpanaBuieii cro-
poHe HEoOXOAMMO J10Ka3aTh HAJIMYKME HEHMYILIECTBEHHOTO U
uMyliecTBeHHOro yiepba [32].

B I'paxaanckoM kopekce YKpauHbI MpoOiieMe MOpaibHOIo
BpeZa MOCBsLIEeHbI Tpu cTathk (23 1167, 1168). CornacHo 4. 2
c1. 23 TK Ykpaunsl MopaiibHBIN Bpe]| 3akiarodaercs: 1) B Gpusu-
YeCKOi OOJIM M CTpaJaHusIX, KOTOpble (PU3NUSCKOE JINIO0 HCIbI-
TaJIO B CBSA3U C YBEUbEM WIIM UHBIM [IOBPEXKACHHEM 3[J0POBbSI; 2)
B JIYLIEBHBIX CTPAJaHUsX, KOTOpbIe (GU3HUESCKOE JIULIO UCIIbITA-
JIO B CBA3U C NPOTHUBOIIPABHBIM IMOBEACHUEM OTHOCUTEJIBHO €I'0
€aMOoro, 4JCHOB €ro CeMbU MJIM ONHU3KHUX POJICTBEHHHKOB; 3) B
JYIIEBHBIX CTPAJAHUSIX, KOTOPbIE (PH3UIECKOE JIMLIO UCIIBITAIIO
B CBA3U C YHUUYTOXCHUEM UJIH IOBPEKACHUEM €Ir0 UMYLIECTBA,
4) B yHH)KEHHH YECTH, JOCTOMHCTBA, a TAKXKE JICJIOBOII penyTa-
1K (GPU3UYECKOTO WITH FopUandeckoro juma [31].

Bo3menienne MopanbHOro ymiepba ciemyeT OCYIIECTBISITH
TaKkKe B CIIy4asX, KOIJa HE3aKOHHbIE JEHCTBUSI OPTaHOB, OCY-
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IIECTBJIAIOUIUX OIEPATUBHO-PO3BICKHYIO ACATCIBbHOCTL, [0-
cyaeOHOe pacclie[OBaHUe, MPOKypaTypbl U Cyla HAHOCSIT MO-
paibHBIN ymiepO rpakIaHUHY, NMPUBOAAT K HApYLICHHIO €ro
HOPMaJIBHBIX JKU3HEHHBIX YCJOBHUH, TpeOylOT OT HEro AO0moj-
HUTEJIbHBIX YCHUIIMI JUIs OpraHmM3allud CBOed *kM3HH (4. 5 CT.
4 3akoHa YkpauHbl «O HOpsaKe BO3MELICHHUS yiiepOa, Mpu-
YUHEHHOI'O I'paXJ1aHMHY HE3aKOHHBIMU ):leFICTBI/IﬂMI/I OpraHosB,
OCYILECTBISIOIUX — ONEPATUBHO-PO3BICKHYIO  JIESTEIbHOCTb,
OpraHoOB JOCYIEOHOTO PacCiIeIOBaHUs, IPOKYPATYPhI U CyAa»).
B nonumanun sToro 3akoHa MOpaJbHBIM YIIEPOOM SIBIISIOTCS
CTpaaHusl, NPUYNHCHHBIC I'PaXIAaHUHY BCJICACTBUU (1)1/131/1‘16—
CKOT'0 WJIM NICUXUYECKOIO BO3ACHCTBUSL, YTO MPUBOIUT K YXYI-
IICHUIO WJIA JIMIIEHUIO BO3MOXKHOCTEH peajinzaliui UM CBOUX
MPHUBBIYEK U KeTaHUH, yXY/IIEHHIO OTHOIIEHNH C OKPYKAIOIH-
MU JIIOAbMU U APYTIUX HETraTUBHBIX HOCHG}ICTBHﬁ MOpaJbHOI'O
xapakrepa [11]. Takum oGpa3om, onpenessone B 3akOHOAA-
TEJILHOM 3aKpEIUICHUH COAEPIKAaHHsI MOPAJILHOrO yiepOda Tak-
XKe SIBIIICTCSl KaTeropHsl «CTPajaHus», KOTOpas MOXET ObITh
JYIIEBHOW M (DM3MYECKOM, a 3aKJII0YaThCs B YHI)KCHUH YECTH,
JIOCTOMHCTBA, J1eJ0BOi penyranuu juna. Kak ormeuaer C.B.
PomoBckast [13], o HOHATHEM «MOpANIBHBIN yIiepo» clieayer
MOHUMATh MOPaJIbHYIO 00JIb ¥ CTPaJaHHUs.

Duznueckue CTpagaHus, IPUIMHEHHBIC [P OKa3aHUU MEOU-
LIMHCKHX YCIIYT, MOTYT 3aKJII04aThes B cienyromem: 1) 6omb ot
HEIIPaBUJIBHO NPOBCACHHBIX HJIA IPOTHUBOIIOKA3aHHBIX neqeG—
HBIX MaHMITYJSIIME (JIeUeHne) WM UX TOCIeICTBHH; 2) 00Jb,
KOTOpasi He 00JIeryeHa JOCTYIHBIMU CII0OCO0aMU U CPECTBAMM;
3) 60s1b, KOTOpAsi BO3HUKIIA WJIM TIPOJIOJKACTCS BCJICACTBUU HE-
IpeoCTaBIeHNs (HECBOEBPEMEHHOI'O IIPEAOCTABICHUS) M-
LIMHCKOI momMoiy; 4) 4yBCTBO TOJI0Ja, KaXxIbl, Xosoaa [5].

K mymieBHbIM cTpagaHusM cyeOHas pakTuka OOJIbIIMHCTBA
CTpaH OTHOCHUT YyBCTBa I'HEBA, 061/[)1]3], rops, YHUXKXCHUA YEPE3:
HOTEpPI0 PabOThI, HEBO3MOXKHOCTh MPOIOJKATH 3aHITUS CIIOP-
TOM, COLMAJIbHYIO HeaJalTHPOBAaHHOCTh, HAPYyIICHHE MTPUBbHIY-
HOTO 00pa3a XXM3HHU, HEBOBMO)KHOCTh UMETh JICTeH M )KUTh HOP-
MaJIbHOH MOJIOBOH JKU3HBIO, IPOIYCK BPEMEHH ISl JICUCHHUS; B
CBSI3M C yBEUbEM, [OTEpPel POIHBIX MM Onu3Kkux Jrozneit. [pu
9TOM YPOBEHb CTPafaHUil 1 00N HE MOXKET CBOIUTHCS K TAKUM
OPOCTBIM OLIYHICHUSAM, KaK HEIAOBOJIBCTBO, pPa3Apa’KUTEIIb-
HOCTb WJIM pa3ouapoBaHue. MopalbHblil yiepO NoKeH ObITh
CBs3aH C TaKMMU HEIraTMBHBIMU SMOILUAMU KakK rope, 4yBCTBO
CTbLAA, OCYXXJACHUSA APYTUX, YHHIKCHUEC Y€CTU, TOCTONMHCTBA WU
JIesIoBoi peryranuu [29].

B HOpMaTHBHBIX aKTax HEBO3MOXKHO IPELyCMOTPETh BECh
nepeveHb NMPUUMHEHUH MOpaJIbHOro yiiepOa. B kaxaom KoH-
KPETHOM Cllydae BOIpoc o (hakTe HAIMYHsI MOPAJIBLHOIO yiepoa
pelaeTcs OTAEIbHO UL KaXK101 IOTepreBLIeH CTOPOHBI € yue-
TOM KOHKPETHBIX 0OCTOSITENIBCTB Jiena. PaccMOTPHM HECKOJIBKO
CllydaeB U3 CyeOHOM NPAKTUKU YKPaUHBI.

B nexa6pe 2006 r. I'paxpanrH M. 0OpaTniicst B CyJ1 ¢ HCKOM K
MH(POPMALMOHHO-KOHCYAbTaTHBHOMY LeHTpY «T.». Mck 3akiro-
YJaJICad BO B3BICKAHHH BO3MCHICHHA 3a MaTepPlaJ'leblﬁ ymep6
B cymme 1300 rpH u MopanbHuit - B cymme 50 000 rpa. O60-
CHOBBIBasi CBOM TPeOOBaHMsI, HCTEL] CCHUIANICS HA TO, YTO B Mae
2006 1. oH oOpaTHiICs 3a METULUHCKOH MOMOIIBIO K OTBETUHKY,
IOCKOJIbKY Y HETO TOSBHJINCH IIPU3HAKK OOJIE3HH MOYEIIONOBOM
cucrtembl. B ¢ununane orBerunka B Mapte 2006 T. mcTeIl mMpo-
men oOcienoBaHue, eMy ObLI IOCTaBICH JUArHO3 «XPOHHYE-
CKUIl LIMCTONUENUT» U Ha3HAYCHa MporpamMMa O340pPOBICHUS.
Kypc neuenus 3aBepimics B ceHTa6pe 2006 r. I[lockonbky mo
pe3yiabTaTaM 3TOrO JICUCHUS CaMOYyBCTBHE U COCTOSIHHE 3[0-
POBBsI rpakiaHnHa M. He YIy4IIMINCh, OH 00paThiICs K «X»
- YPOJIOTHYECKOMY LIEHTPY, [I¢ ero 00CiIe0BaIl U HOCTaBIIIN
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nuarno3 «Pak mpezncrarenbHON kene3sl». Vcren cumTai, 4To
BBUAY HENPABUJIBHO ITOCTABJICHHOI'O OTBETYUKOM JMarHo3a OH
HE CMOT CBOEBPEMEHHO IOJIYYUTh HAJICKALLYIO MEAUIUHCKY IO
nomos. Onpenenenuem cyna ot 14.11.2007 . ynoBieTBOpeHO
XO}IaTafICTBO UCTLA O ITPUBJICYCHUU K YYAaCTUIO B JICJIE B Kaye-
CTBE OTBETYMKOB paboTHUKOB 1eHTpa «T.» rpaxaan P. u K. Cyn
HPHHSUT PEIICHHEe O BO3MEIICHUH MMYILIECTBEHHOro yiiepba B
nosHoM oobeme — 1300 rpH, a MopanbHOTO — B pazmepe 30 Tbic
I'PH, COJINAAPHO € OTBETYUKOM [12].

B 1997 . B JInenponeTpoBcKoil 1eTCKON KIMHUYECKOH 00Ib-
HUIIC Ne3 B OTACJICHUHU T1aTOJIOTUM HOBOPOXJACHHBIX H3-3a Bpa-
4eOHOM OIIMOKH TOJIBKO YTO POJMBIIEIOCS MJIaJICHIIA 3apasuiin
BUY-undexuueii, 4to BBISBUIOCH CITyCTs roj. Poaurtenu nH-
(GuLIpoBaHHOIO pedeHKa MPOIUTH 00CIeJ0BaH)Ee, HO aHTUTENA
K BUPYCY Y HUX HE OOHapyxuiu. JlokazaHue BUHbI GOJILHUIIBI
HPOJOJIKATIOCH OKOJIO 15 j1eT. YCTaHOBMIIM, YTO BEPOSATHBIM HC-
TOYHHKOM HH(EKIMHU CTal JApyroil peOeHOK, MPOXOAUBILHN B
TO BpeMsl aHAJIOTMYHBIE TIPOLEAYpHI B GonbHuULE. [To 3akiroue-
HUIO KOMHUCCUU YIIPABJICHUS 3APaBOOXpaHEHUS, l/IH(bI/IL[I/IpOBa—
HHE MOIJIO HpOMSOﬁTM TOJIBKO II€PUHATAJIbHBIM IIYTEM, a IIPU-
YUHOM CTajJ0 HApyIICHHUE MEICeCTpaMM IpPaBHJ IPOBEACHHS
Manumnyisinuil. B HostOpe 2012 roxa cyn nepBoil MHCTaHIMH
ynoBieTBopui uck Ha cymmy 130 000 rpuseH. bosnphuua mno-
JlaJia Ha aneJyIILKIO U BhIC/Iajia Ha CyJl LeTyI0 JIeJIeralilio CBOMX
HpeJCcTaBUTeNIeH, YTO, BIIPOYEM, HA PEIICHUE Cyla He MOBIIH-
SJ10. AHCHJ’[S{]_II/IOHHHﬁ Cya yBCJIMYWJI CYMMY KOMIIEHCAIIUU 110
HOJIYMUWIJIMOHA TPUBEH. DTO OecrpeLieIeHTHOE AEJI0 CTajI0 I
CYZIOB OPHEHTUPOM IPH ONPEISICHUH pa3Mepa BOMELICHHS 1
J100aBUIIO Cy/laM YBEPEHHOCTH JUISl IPUHSTHS PELICHHUIH TPOTHB
Bpaucii u 6ombHuUIL [19].

EcTtecTBeHHO, 4TO camble OoJIbLINE TyIIEBHbIC CTPadaHUs
YECJIOBCK MCIHBITBIBACT B CJy4Ya€ CMEPTU YJIICHOB CEMbU WA
6J'II/I3KI/IX POACTBEHHUKOB, YTO BBIPAXACTCA B NPUYMHCHHUU
MOpPaJIbHOTO Bpejia, T.e. B HAPYLICHUH IICUXHYECKOTro OJaro-
oJIyuust U AYHMIEBHOI'O PaBHOBECUS IIOTCPIICBIICIO. B pe-
3yJbTaTe COBEPLICHUS NPOTUB MTOTEPIIEBIIETO IpaBOHAPYyILE-
HHUs OH HCIIBITBIBACT YHUIKCHHUE, pasApaXKCHUE, T'HEB, CThIA,
oTyasiHue, GU3NUECcKyto 00Jb, yIepOHOCTh, TMCKOM(OPTHOE
cocrosinue [7]. O0sa3aTenbCTBA 110 BOBMEILCHHIO MOPAJIBHOTO
yuiep6a MOTyT BO3HHUKATh TOJIBKO TOT/Ia, KOT/la OH MPUYUHEH
COBCPHICHHUEM NPOTHUBOIPABHOI'0 IMOBCACHUSA B OTHOILICHHUHU
YJICHOB CEMbHU WX ONM3KUX POACTBEHHHUKOB JINLA, KOTOPBIH B
pe3yabTaTe UCIbITAJl AYLUIEBHbIC CTpAalaHUsA. Taxas 3aKOHO/1a-
TCJIbHAsS MMO3ULUA SABJIACTCA HpaBMJ’leOﬁ, ITOCKOJIBKY AYIIEB-
Hasl WM TeJiecHast 00JIb HapyIlaeT HOPMAJIbHBINA PUTM KH3HH
yesioBeka [41].

B Benrpuun cnoco6 mpaBoBOro petieHus npooieMbl JTyIieB-
HBIX CTpaJaHUi W3BECTEH KaK «BO3HarpaxjaeHue 3a 0oib». Ha
YPOBHE IPABOBO# KaTeropuy BMECTO BO3MEIIEHHUSI MOPAILHOTO
yuiepba Takoe Ha3zBaHUe ObLIO mpemiokeHo boitto [Ipepabem.
[MousiTne «BO3HArpaXkieHHe 3a 0ONb» KacaeTcsi TOJNBKO MOCS-
rareJIbCTB Ha JIMYHBIC HEHHOCTH IMOTCPIICBILICTO. Pemenue Bo-
1poca o BIIUIATE BO3HATPAXKICHHS 32 O0JIb Clle/lyeT IIPOBOAUTD
UCKJIIOUUTENBHO 110 NPUHLUITY cripaBeaanBocTy. IlosTomy npu
OIPEJICJICHNH pa3Mepa TaKOro BOMEIICHHS CIICAYeT YIUTHIBAT
UMYHICCTBCHHOEC IOJIOKCHUE IMTPUYUHUTEIIA Bpeaa U MOTEPIICB-
uiero. Bosnarpaxiaenue O0JH SIBISETCS JCHEKHOH OLIGHKOU
JIMYHBIX l'[epe)KI/IBaHI/Iﬁ MOTEPNEBUICIO, ITIOOTOMY ITPaBO HA BO3-
HarpaXxaeHue HE IEPEXOAUT I10 HACICACTBY. EJII/IHCTBQHHI)IM
UCKIIFOUYCHUEM M3 DTOI'O IpaBuJIa ABJISACTCA CUTyalus, Korjga Cy-
JIeOHBIH MPOLIECC HAYaJICs ITPH )KU3HH MOTEPIICBILIETO U Kacascs
tosbko ero [33]. K cpaBuenuto, cortacuo ct. 1230 I'paxnan-
CKOTO KOJIeKCa YKpauHbl, K HAaCJICOHUKY IEPEXOJUT NPaBO Ha
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BO3MEIIEHHE MOPAJBHOTO Bpela, KOTOPoe OBbLIO HPHCYKICHO
CY/IOM HacJe[0/1aTelto npu ero xu3nu [30].

CortacHO rpakJaHCKOMY 3aKOHOJATeNbCTBY BeHrpun 00s-
3aHHOCTb YIUIATHTh «BO3HArpa)<IeHUE 3a OOJbY», Ha3HAUYCHOE
IIPY JKU3HU IPUUUHUATETSA BPEa, IEPEXOAUT K €ro HaCIEeAHUKAM
[33].

Ha cerogus B I'paxxnanckom kopexkce BeHrpun TepMuH «BO3-
MEIIeHHEe MOPAIBHOIO ylepOa» 3aMEHEHO Ha TePMUH «BO3HA-
rpaxaeHue 3a 001b». OH NPUMEHSETCs UCKIIIOUUTEIBHO B CIIy-
4ac HApyLICHU JIMYHBIX HeI/IMyIJ_leCTBeHHle IpaB, B YaCTHOCTHU
TeX, KOTOPbIE KAacaloTCs 3ampeTa JUCKPUMUHALMN, HApYIICHHS
YECTH, JOCTOMHCTBA U pel’[yTaLll/Il/I, )IOCTyl'la K INE€PCOHAJIbHBIM
JAHHBIM U IIpaBa Ha KOMMEPYECKYIO TaiiHy, B TOM 4HCJe HOY-
xay u apyroe. [IpaBo Ha Bo3Harpax/ieHue 3a 001b UMEIOT (u-
3UYECCKHUE U FOPUAHNYCCKHUE JINLIA. )1.]'[5[ NpEAsIBICHUSA Tpe6OBaHI/lﬂ
0 BO3HArpaXAEHHHU 3a OOJIb IOTEPIIEBIICH CTOPOHE HE HYKHO
JIOKa3bIBaTh, YTO B pe3yibrare 00N HACTYIWII JIIOOOW Ipyroi
UMYIIECTBEHHBIN Bpea WIM HHOE yXyalleHue cutyauuu. OaHa-
KO, HAapyLIUTE]b BIpPaBe MPEIOCTaBUTh OKA3aTeIbCTBA TOTO,
YTO OH JAEHCTBOBAJ B 3TOM CUTyallMM NPaBUJIBHO. DTO SBIIS-
eTCsl OCHOBAHHEM JUIs €ro OCBOOOXK/ICHHSI OT OTBETCTBEHHO-
ctu. BosHarpaxaeHue 3a 00j1b JOJDKHO ONPENeIAThCS CyIOM B
BHUJIC OJJHOPA30BOIl CyMMBI, C Y4ETOM TSKECTH COBEPILCHHOIO
npaBOHapymeHmI U CTCIICHU BUHBI HAPYIIUTEIIA, CTECIICHU BO3-
JICHCTBHSI HA TIOTEPIICBILIETO M BO3IACHCTBUS HA OOILIECTBEHHbIC
otHoureHus [40].

[MonsiTne «BO3HArpaXkJaeHHE 3a OOJIb)» MPUMEHSETCS TaKKe
B TPYAOBBIX MPABOOTHOIICHUSIX MEXAY paboromareneM W pa-
OOTHUKOM B Cllyyae HapyLICHMs JEJIOBOM permyTaluu CTOPOH,
TalHBI IEPCOHANILHBIX JIAHHBIX, KOMMEPUYECKON TaiHBbI, 3arpeTa
Ha JAMCKPUMHHALMIO IpaBa Ha HEMPUKOCHOBEHHOCTh YAaCTHOM
JKU3HU, U TOMY NT0J00HOE. DTO 00BsACHSETCS TeM, YTo TpynoBoit
KoJieKke BeHrpuu mpemycmarpuBaeT pacipoCTpaHeHUE Ha Tpy-
JIOBBIE [IPABOOTHOLICHHsI HOPM [ pakIaHCKOTo KoJieKca.

Pa3mep kommeHcanuu MopaibHOrO Bpena B Benrpum cra-
BUTCS B 3aBUCUMOCTH OT: 1) TSDKECTH HapyLEHHOTO Ipasa; 2)
IPOJOJKUTEIIBHOCTH HapyIIEeHHs (4eM JOoJblIe JUIUTCS Hapy-
[ICHUE, TeM OOJIBIIIEC pa3Mep KOMIICHCAIIMK U Ha000poT); 3) KO-
JIMYCCTBA HAPYUICHBIX JIMYHBIX HCUMYIICCTBEHHBIX IIPaB; 4) HE
HMCET 3HAYCHUA I/IMyIJ_[eCTBeHHOe HnJIn (1)1/131/1‘*1601(06 COCTOSAHUEC
notepresiiero (OeaHbIil - OOraThlif, 3M0POBBII - OOIBHOM); 5)
CyJl MOXKET OTKa3aTh B BO3MELICHHUH yiepOa, €Cli UCTell caM
HapyLIWI 3aKOH U IIPH 9TOM ObLT TPaBMUPOBAH; HAIPUMED, CYII
OTKa3aJ B MCKE HMCTIY, TAK KaK OH CAMOBOJILHO 3aXBaTHJI aBTO-
MoOwIH [3].

B Vkpaune Bo3MelleHHE MOpPaJbHOrO yiuepOa sBIseTCs
CaMOCTOSITEJIBHBIM CIIOCOOOM 3aIUThl TPAXKAAHCKUX IPaB M
HUHTEPECOB, l'[O3TOMy IPUMEHACTCA HE3aBUCUMO OT HaJIU4Yusd
UMyIIeCTBeHHOro yiep6a (ct. 16 I'paxxnanckoro kopekca). Mo-
pasibHbIH yiepO BO3MeLaeTcsl eANHOBPEMEHHO, €CIIM HHOE He
YCTaQHOBJIEHO JIOTOBOPOM MJIM 3aKOHOM (cT. 23 I'paxmaHckoro
KoJIeKca). 3aKOHOIaTeN b TAK)KE IIPU3HACT B KAUYECTBE IOTEPIICB-
nrero Kak (usmyeckoe, Tak U ropuauueckoe iuio. [Ipu stom
IOPUIMYECKOE JIMIIO MMEET IPaBO Ha BO3MEIICHHE MOPaJIbHO-
0 Bpe/ia TOJNBKO B ClIydae YHIDKCHHS €ro JeJI0BOIl peryTaiuy.
Ilpu onpenenenun pasmepa BO3MEIICHUS MOPAJIbHOIO Bpeaa
Cyl 00s13aH y4YUThIBaTh CICAYIOIINE KPUTEPHU: XapakTep Ipa-
BOHAPYILICHUS; IyOuHa (HU3MIECKUX U AYLICBHBIX CTPaJaHU;
YXY[IIEHHE CHOCOOHOCTEH MOCTPagaBLIEro WM JIMIIEHHE €ro
BO3MOXXHOCTH UX p€aiM3allMv, CTCIICHb BUHbI JiKla, IIOABEPI-
LIErocsi MOpajbHOMY yepOy; Apyrue oOCTOATENIBCTBA, MMe-
IOIME CYIIECTBEHHOE 3HAuYeHHe; TpeOOBaHUSI PasyMHOCTH U
cnpaseuinBocTH (4. 3 ¢T. 23 I'paxcnanckoro koxekca) [30].
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HexoTopsle fie1a 0 KOMIIGHCALMH MOPaIbHOTO yiiepba npes-
CTaBJISIOT 0COOYIO TPYJHOCTh B BOIIPOCE OIPEICIICHUSI ITyOHHBI
(U3MYeCKUX U TYLIEBHBIX CTpafaHuii yenoBeka. OHU TpeOyroT
CIIeIUAJIbHBIX 3HAHUH B 00JIACTH IICUXOJIOTUH U TICUXUATpuu. B
TaKuX Clydasx B YKpaMHe CyA MOXET IPUBJICYb K Y4aCTUIO B
CcyneOHOM 3aceaHu CIELMAIMCTOB WM Ha3HAYUTh IKCIICPTH-
3y JJIsl OTBETA Ha MOCTABJICHHBIE BOIIPOCHI (TICHXOJIOT0-TICHXHa-
TPHUECKYIO, ICUX0JIOT0-MEAUKO-TIcuXuarpuueckyto). Ilposene-
HME TaKOi SKCHEPTU3bI II03BONISET U30€XKaTh 3710yHOTpeOICHII
CO CTOPOHBI IMOTEPIICBIINX JIUL JUIS ITOJYUCHU ((663 IIPUITOXKE-
HHS 3HAYUTCIIBHBIX yCPIJ'II/lﬁ B JOKa3bIBAHWH (baKTa HAaHCCCHUA
MOpaJIbHOTO yiiep6a u 00OCHOBAaHHOCTH pa3Mepa BOCTpeOo-
BaHHOU KomneHcauum» [10].

B Vkpaune B 11€70M OTCYTCTBYET 3aKOHOJATENIBHBII ITpeae
(MUHMMAaJIBHBIA ¥ MaKCUMAaJIbHBIN) IS ONPEACIICHHs pa3Mepa
BO3MEIICHHs MOPAJBbHOTO yiiep6a. ENMHCTBEHHBIM HCKITIOUE-
HHEM U3 ITOTO IPaBUIIA SIBIISICTCS] YCTAHOBJICHHE pa3Mepa BO3-
MCUICHUA B CJIydasaX HE3aKOHHOT'O l'lpeGblBaHl/Iﬂ 1o/ CJICACTBHEM
uiu cynom. Tak, onpesieseHre pa3mepa BO3MELIEHHsI MOPaJIbHO-
ro yiiep6a NpOU3BOIUTCS UCXO/SI U3 pa3Mepa He MEHee OHOro
MHHHMAJIHOTO pa3Mepa 3apa0OoTHOM IUIaThl 3a KaKIAbIH MECSI]
npeObIBaHUs MO CIEACTBHEM Wid cynoM (4. 3 cr. 13 3akona
VYkpaunsl «O mopsake Bo3MelleHus yuiepOa, IPUUMHEHHOTO
IpaKIaHUHY HE3aKOHHBIMHM [CHCTBUSMU OPraHOB, OCYIIECT-
BIIIIOIMX ONEPATUBHO PO3BICKHYIO JICSITEIIbHOCTh, OPTaHOB J0-
cyneOHOro paccieoBaHus, IPOKYpaTypsl U cyna ») [11].

B Benrpun, CrnoBakun n Yexum cyuiecTByer Moao0Hast
npobiemMa Mo ONpeAeiIeHHI0 pa3Mepa KOMIICHCAILIMU MOpalib-
Horo ymiep6a. CyiiecTByeT MHEHHE, YTO CIIEIyeT ONpPE/Ie/IUTh
HpeesbHBI pa3Mep KOMIICHCAIMH, KOTOPYIO yCTaHaBIMBAET
OTBETYHK, HAIIPUMEP, BO3MEIICHUE PACXOI0B Ha OIEPaLHIO -
KaKas CyMMa HeoOXOIMMa MCTIy Ul BO3BpAIEHHSI CaMOyBa-
JKEHUs U ToMy noznoOHoe. IIpaBo Ha Bo3MeleHHE MOPAJILHOTO
yuiepba BO3HHUKAET, €CIIM JPYTUe CIOCOOBI 3aIUThl HAPYIICH-
HbIX HCUMYLICCTBCHHBLIX IIpaB U HHTCPECOB IIOJIHOCTBIO HE
YAOBJIETBOPAIOT TpeGOBaHI/IﬂM UCTLA, HAITPUMED, ITACTHYCCKAas
oreparys TOIbKO YaCTUYHO YMEHbIIAeT Ae(hOpMaLHUIO.

B OonbIIMHCTBE CTpaH pacmpoCTpaHeH T0CYACOHbII Coco0
paspelieH s CiopoB, B YACTHOCTH 10 TTOJIY4YEHHUIO BO3MEILCHUS
MopaiibHOrO yiep6a. [Tpu sTom Takas nocyneOHas 3amura npu-
MEHSCTCS CTOPOHAMHU JlO6pOBO.]'l]>HO, IIOTOMY BUHOBHasi CTOpOHa
JIOJDKHA 0OPOBOJIBHO TPH3HATH JIOMYLICHHBIC €l0 HApyLICHHS
Y BO3MECTUTH INPUYNHEHHBIN MALUEHTY ymepG. OnHuM u3 Ta-
KHX croco6oB siBisiercst «no fault compensation system» (zocy-
nebnast komrencanust 6e3 Bunbl). Ona npumensiercs B [1IBernu,
[lotnanauu, Ounnsuanu, Januu, HoBo# 3emananm u HEKOTO-
peix mratax CIIA. Cuctema «no fault compensation systemy»
03HAYaeT, YTO MALMEHTaM, CTPAJIAIOLIMM OT HOTEPU TPYIOCIIO-
COOHOCTH B pe3yJibTare HENPAaBUILHOTO JICUCHMS, HE CIEIyeT
obpararbest B Cyll, 4TOOBI MOMYYUTh KOMITEHCaIHIo. Bo3mere-
HHE OCYLIECTBIIACTCSI BUHOBHOI CTOPOHOMN 100poBosibHO. B TO
JKe BpeMs MallUeHTy HEO0OXOJUMO J10Ka3aTh, YTO yIepO Mpudu-
HEH CaMHUM JICUCHHEM, a He SIBJSIETCS CIIEIICTBUEM ero HeOpekK-
HOT'O OTHOILIEHHMSI K JieueHuto [36].

Cucrema «no fault compensation system» uMeeT npeumy-
[iecTBa JUIsl MAIlMEeHTOB: 1) crpaBe/yiMBas U aJeKBaTHas KOM-
HeHcalys Bpela norepreniieMy; 2) ObicTpas peaOwinTanus,
MOCKOJIbKY HE HYXKHO JK/IaTh, I0Ka CyneOHOe pa3dnuparesibcTBO
Oyzet 3aBeplIeHo; 3) aHaIu3 BpaueOHbIX OMIMOOK U MPEIoTBpa-
1ieHre ux Ha Oynyiuee; 4) 2 GpeKTHBHOE HCII0JIB30BAaHNE BpeMe-
HHU U JieHer; 5) Gosiee MUPOKUil TOCTYII K IIPABOCYMIO AJIS Ma-
uueHtoB [4]. [Ipumenenue takoi cuctemsl B HoBolt 3enanauu
UMCET LECJIbIO YUYUTH ITALIUCHTOB TEXHUKU 0e30MacHOCTH B UX
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YKU3HENICATEIILHOCTH BO M30eKaHUe TpaBMaru3Ma. Takod moj-
X0l TIO3BOJISIET M30eKaTh MOA4YM JKaJIo0 K BpayaM B CIIydasx,
KOT/[a MAIMEeHTHI TOIYYMIN TPaBMbI H3-3a TOTO, YTO HE COOII0-
Jlali TeXHUKY Oe3onacHoctH [38].

B VYkpaune n Bo MHOTHX CcTpaHaX MHUpa CO3JaHbl CTPAXOBBIC
(ol Ha pasnuyHble cTpaxoBbie cirydan. Cpenu yuensix (C.
AHTOHOB) BBICKa3bIBalOTCS HPEUIOKEHUSA O CO3JaHUU CIie-
[IMAJILHOTO CTPaxoBOro (oHjAa sl BBHIIIATH BO3MELICHHUS
yimep6a, IPUYMHEHHOI'O 3[0POBbI0O U XKHU3HU B pE3yibTaTe
IPEJOCTaBJICHU IJIATHBIX MEAMIIMHCKUX yCIyT (Ha mpumepe
HIsenun) [1]. Co3nanue takoro poHga HAa CETO/HS B YKpau-
HE 3aTPyJHEHO, TaK KaK YYPEKICHHS 3APaBOOXPAHEHHUS II0-
JIy4aroT HEAOCTaToyHoe (HHAHCHPOBAaHHE OT TOCYIapCTBa,
a yaCTHbIE MEIUIMHCKUE YUYPEXKACHUS HEJOCTAaTOYHO OCBe-
JIOMJICHBI B IIPaBOBBIX BONPOCAX.

B 2006 1. Ykpauna B3siia Ha ceOs1 00513aTeIbCTBA BBITIOIHATh
peleHns U NpUMEHATh NpakTuky EBpormeiickoro cyna mo mpa-
BAaM 4EJIOBEKA, KOTOPhIE MMEIOT OOJIBILIOE 3HAUYCHUE VISl FOPH-
JIMYecKoil mpakTuku B cdepe 3apaBooxpaneHns. Cuuraem s
Cyl10B HanboJee BayKHBIMU TakKe penenus Eppomneiickoro cyna
B cepe 3ApaBOOXPaHEHHSI.

[To neny «Jle Kont, Ban JleBen u [le Meiiep nporus beib-
rum», rae Coet OpieHa Bpaueii npeabsiBiil 0OBUHEHHE BpadyaM
B JUCLUIUIMHAPHBIX IPAaBOHAPYLICHUSX, NPU3HAJIA UX BUHO-
BHBIMHM U HaJIO)KWJIAa CaHKLIMU B BHJE JIMIICHUS IpaBa 3aHU-
MaThbCsl IPo(eCCHOHATIBHOM JeTeIbHOCTRI0, EBponelickuii cys
YCTaHOBMJI HAJIMYKE CIIOpa O «TPaKAaHCKUX IpaBax M o0s3aH-
HOCTSIX». B pemennn orMeyanoch, 4To Bpauu, IPaKTUKYIOLIIE
KaK JIMIa CBOOOHOM npodeccun, peasu3yioT CBOe paBo Ha 3a-
HSATHE BpayeOHOW MPAKTUKOW B YACTHBIX MMPABOOTHOILICHHSX C
KIMEHTAaMH U nauueHTamu. B coorBercTBuM ¢ npaBom benbrun
TaKWe OTHOIUCHUS, KaK MPaBHJIO, UMEIOT (OPMY JOrOBOPHBIX
WM KBa3UIOTOBOPHBIX OTHOIICHUH, B J1I00OM Cilyyae yCTaHaB-
JIMBAIOTCS HEMOCPEACTBEHHO MEXKAY OTAEIbHbIMU Junamu. I1y-
OMYHast BJIACTh HE MOXKET KaKUM-JIMOO0 00pa3oM BMEIIMBATHCS
B OTOT Tporecc. TakuMm 00pa3oM, pedb MAET O MEIUIMHCKOM
IpaBe, KOTOPOE MMEET YacCTHBIH XapakTep, HE3aBUCUMO OT
cnennuku npodeccun Bpaya, ¢e 0OMECCTBEHHOTO 3HAYCHUS U
TeX 0COOBIX 00SI3aHHOCTEH, KOTOpBIE C HEH CBsi3aHbl [28].

B nene «bwxukoBebkuii potus [Tonbmmy (2006 1) [18] mox-
YEepPKUBAETCSI HEOOXOAMMOCTh OBICTPOrO peIeHMs /e, Kacaro-
IUXCSl CMEPTH JIMIA B MEAULUHCKUX yupexaeHusax. Oumoxu,
JIOITYLIICHHBIE MEIpaOOTHUKAMHU, IOJIKHBI OBICTPO BBISCHSTB-
csa. Jlanee sta mHpOpManMs HOKHA Oe30TIaraTesibHO pac-
IPOCTPAHATBCSA CPEAU IEepcoHaa MEAUIMHCKOIO YUpEekIACHHs
JUIsl M30€KaHusI TOBTOPSHUSI HEraTUBHOTO OMbBITA B Oy/IyIIeM U
oOecrieueHNs B JajbHEHIIEM IMPEIOCTaBICHUE Ka4eCTBECHHBIX
MEJULIUHCKUX YCIIYT.

B nene «Kau u npyrue npotus Yxpaunsl» [21] EBponeiickum
CYZIOM 10 TIpaBaM 4eJIOBeKa ObUIO MPUHSTO PEIICHHE B MOJB3Y
orua u ceiHa ymepueid B CU30 Oabru bunsk. Cyn HazHaumi
KaxaoMy u3 3asButesieil mo 7000 eBpo BO3MEIIECHHUSI MOpaJib-
Horo Bpena. To ecTb cya MPUCYAUI BBIIUIATUTH POACTBEHHUKAM
YMEpIIero MopajbHbIi yuiepo.

B nene «flkoBenko nporuB Ykpaunsd» (2007 1.) [26] peub
UJIET O BO3MELICHUM HUMYIIECTBEHHOIO M MOPAJIbHOIO YIIep-
0a, MPUYMHEHHOTO B pe3yJbTare IOCTAHOBKHU HEIPAaBUIIBHOTO
nuarHosza (OpOHXHT, pecrnuparopHas HHQEKIHs, JMXopaaka
HEHU3BECTHOIO NPOUCXOXKACHUS) U HEHAJUICKAIIEro OKa3aHHs
MEAUIMHCKON oMoty OosiabpHOMY TyOepkynezom u CITU oM B
CumbepornonabckoM ciieacTBeHHOM u3oisitope. Cya BhIHEC pe-
meHue, 4to crarbs 3 KoHBeHIMHU 0 3amiure npaB deloBeKa U
OCHOBHBIX CBOOOJ ObliIa HapyIIeHa B YaCTH HEMPEI0CTaBICHHS
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JOJDKHOCTHBIMU JIMLIAMU CBOeBpeMeHHOf/’I H COOTBCTCTBy}OU_leFI
MEIMIMHCKON MOMOIIHM 3asBUTEINO B cBsi3u ¢ BUY u TyOepky-
ne3oM. [ToaToMy OBUIO HNPHHSTO pELICHHE O BO3MELICHHH Me-
JUIMHCKUX UMYIIECTBEHHBIX PACXO0B B [IOJIHOM o0beMe - 434
eBpo; 10000 eBpo koMIIEHCAIIMY MOPAJIBHOTO yinepoa.

B nene «Axonsn npotus Ykpauns» (2014) [16] 3a He3akoH-
HOE COZIep)KaHNe 3asBUTEISI B ICHXHATPUIECKOH OOJIBHULIE eMy
6bu10 mpucyxaeHo 12000 eBpo B KauecTBe BO3MELICHUS MO-
paibHOrO yuiepoa.

B nene «Conomaxun npotuB Yipauss» (2011 ) [24] 3asBu-
TeJIb HKAJIOBAJICSI HA IPOBEICHUE €My HPOLEAYPbl IPUBUBKU OT
nudTepun B TO BpeMsi, KOT/ia OH O0JIeNT OCTPBIM PECITUPATOPHBIM
3a00JIeBaHMEM, YTO HPHUBEIO K BO3HHKHOBCHHUIO y HEro psia
XPOHHYECKHUX OO0JIe3HEH. 3asBUTEIb TAKXKE YTBEPIKAAI, YTO BaK-
[MHa OblIa HU3KOIO KauecTBa, MOCKOJIbKY OHa ObUla HECepTH-
¢GuLrpoBaHa, COXpaHsIach B HEHAJISKAIINX YCIOBUSIX U CPOK
€€ TOAHOCTHU MCTCK. 1_[0 CJIOBaM 3asiBUTECJIA, Bpadd IbITAJIUCh
chanbcuGUIMPOBaTh COOTBETCTBYIOLIME MEIUIUHCKUE 3aIl-
CH Y CKPbITb HETAaTUBHOC BJIMAHUE BaKIIUHAIIUU. Cy}l MpUCyaAnI
KOMIIEHCAIMI0 MOpasibHOro yiuepba B pazmepe 2400 eBpo. B
cBsi3u ¢ TeM, uTo B 2010 roxy 3asBUTENb yMep OT HH(ApKTa, CO-
OTBETCTBYIOIIAsI KOMIICHCALUS OblIa IPUCYK/CHA €ro MaTepH.

SIpKkUM MTpUMEpOM BO3MEILEHHUSI MOPAIBLHOIO yiepoa 3a Ha-
pyLICHHE TpaBa Ha MEIHULMHCKYIO IOMOIIb SIBISICTCS IO
«Mapuyk npotus YkpauHb» (2016 1.) [23]. 2-neTHIOO 104b
3asBUTENS] JOCTABHIM B MH(PEKIHOHHOE OTACNEHHE OOJbHU-
IIbI C JUArHo3oM OCprIﬁ OHTCPOKOJIUT C COl'IyTCTByI'OIJ_[I/IMI/I
3aboneBanusMu. JleBouka OblTa B KPUTHUYECKOM COCTOSTHHH,
Bpadyu-p€aHuMaToJIOTu MPOBEJIH I/lCKyCCTBGHHy}O BCHTUWIALIUIO
JIETKUX W CHEJIa 3aKpbIThId Maccax cepaua. OmaHako, uepes
HECKOJIBKO YacoB JEBOYKA yMepiia. 3asBUTENb YTBEPIKAAN, YTO
€ro J104b yMepiia U3-3a TOro, 4YTO JIeYAIlnil Bpad He MpeiocTa-
BWJIa CBOECBPEMEHHYIO MEIUIMHCKYIO IOMOIIbL JeBouke. Ilo-
ClIe JUIMTENIBHOTO U 3aTSIHYTOTO PacciefoBaHMs HA[OHAIbHbIC
Cyabl OCBOOO/IMIIM Bpaya OT HAKa3aHWs B CBS3U C MCTCUCHUEM
CpoKoB paBHOcTH. EBpomneiickuii cyn mpusHall, 4To 3asBUTEIb
HOJIYYHJI MOPAJIBHOTO YIepO, U IPHCYIUI eMy KOMIICHCAIHIO
B pazmepe 4000 eBpo.

CornacHo MarepuanaMm pena «bopcykoB nporu Poccun»
[6], HEciocOOHOCTE 00eceunTh OCMOTP ypOJIora B MEpUOL ¢
aprycra 2007 nmo nexabpnr 2008 roma, a Takke HealeKBaTHAs
HOCJICONepaLiMOHHas TOMOIIb B iekadpe 2010-ro BbI3BaIM [UTH-
TCJIbHBIC IICUXUYCCKHEC U (1)I/I3I/I‘leCKl/le CTpaaHus 3asBUTECIIA,
YHIDKQJI €r0 YeJIOBEeYeCcKoe JOCTOMHCTBO. Mcxonmst u3 atoro,
Cyzn KOHCTaTUpOBaJ, YTO HECIIOCOOHOCTH BJIACTH OKa3aTh Me-
JIMIUHCKYIO TIOMOIIb, B KOTOPOH HYXKAAJICS OCYKICHHBIH, SIB-
nsieTcst OecueIOBEUHbIM U YHIIKAIOIINM J0CTOUHCTBO oOpariie-
HUEM B MOHUMaHUM CT. 3 KOHBEHLIMHU O 3aIMTe MpaB YeIoBeKa
U OCHOBHBIX CB0OOI. B cBoem pemiennu EBpomeiickuii ¢y mo
npaBaM d4ejoBeka mpucynwi 3asButento 15000 € B xauecTBe
BO3MEIICHHSI MOPAJILHOTO yiiepba 3a 0TKa3 MpeJOCTaBUTh eMy
B CIICZICTBEHHOM H30JIsiTope «Marpocckast THIHHA» HE0OX0IH-
MYIO MEAULMHCKYIO IIOMOIIb.

IIpaBa narueHTa Ha MEIULIUHCKYIO MH(MOPMALMIO H MEIHU-
[IMHCKYIO TallHy OTHOCSITCSI K TeM, KOTOPBIE YaCTO HAPYILIAIOTCS
Ha MPaKTHKE B HAIllEM rocyaapcrse. B konTekcte storo EBpo-
HeCKUM Cy[OoM II0 IpaBaM yejoBeka 1o aeny «M.C. nmportus
[Bermun» (1997 r.) [35] yka3aHo, 4TO OXpaHa MEPCOHAIBHBIX
JTAaHHBIX, 0COOCHHO MEAMIMHCKHX, UMEET OCHOBOIOJAraoiee
3HA4YEHHE VISl OCYILECTBICHHUS [paBa Ha yBa)KCHHE YaCTHOU M
cemeiinoi sku3Hu. CoOmrofeHne KOHGUACHIIUATBHOCTH CBEIC-
HUH O 3I0pOBBE COCTABIISICT OCHOBHOMW IPHHILIMIT IPABOBOM CH-
CTEMBI BCEX l"OCyZ[apCTB—y‘laCTHl/I](OB KOHB@HL{I/IH. OH SIBJIISICTCS
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

3HAYUMbIM HE€ TOJIBKO IS 3aIHUThI YACTHOU YKU3HHU 6OJ'll>Hle,
HO U U1 COXPAHCHUS UX NJOBEPUS K pa6OTHI/IKaM MCIMIITMHCKUX
YUpEXIECHUH U K CHCTeMe 3IpaBOOXpaHeHus B LesoM. Hauu-
OHAJIHOE 3aKOHOJATEJILCTBO JIOJDKHO O0ECIIeUMBATh COOTBET-
CTBYIOIIME TapaHTHH, YTOOBI MCKIIOUUTH JI000e cooblieHHe
WJIM pasrjali€eHrUe NEPCOHAJIbHBIX JaHHBIX B OTHOILIEHUH 310PO-
Bbsl, €CJIU 9TO HE COOTBETCTBYET IAPAaHTHUAM, IIPEAYCMOTPEHHBIM
ct. 8 KonBeHIuu.

B pemennn EBporneiickoro cyna o rmpaBam 4esoBeKa 1o ey
«Z npotuB Ounnsaaum» (1997 1) [27] ykazaHo, 4To pasrialie-
HHC PIH(l)OpMaLlI/II/I MOKET UMETH PA3pYIIUTEIBbHBIC TOCICACTBUA
JIJIS YaCTHOM UM CEMEWHOM JKM3HM YeJIOBEKa M ISl €0 COLHab-
HOT'0 ¥ NPO(GeCCHOHATIBHOTO TIOJIOKEHUSI, YHHXKAsI €r0 4eCTh U
HOZIBEprast ONaCHOCTH U30JISILIUU.

B pemenun ECIIY no neny «benmepckuii nmpotus Ykpau-
HbD» [17] cyn cebltaeTcst Ha CBOIO MIPAKTHKY, COMIACHO KOTOPOH
(u3nUeckas 1eIOCTHOCTh JIMYHOCTH OECCIIOPHO BBITEKAET U3
MOHATHUSL «JIMYHAsI )KU3HBb» B cMbIcie 1. 1 cT. 8 (cT. Pemenue
«X. u Y. nporuB Hupepnannos» or 26.03.1985 r, A Taxxke
«Koctemno-Pobepre nporus Coenunennoro Koponesctay ot
25.03.1993 ).

SIpKuM IpEMEpOM BO3MEIICHHUsI MOPAILHOTIO yiiepba 3a pac-
HPOCTPaHEHHE HENpPaBIUBOi MH(GOPMALUHM O COCTOSIHUM 3710-
POBbs yesoBeKa sBisieTcs 1eno «CypUKOB MPOTHB YKpaUHBD»
(2017 1) [25]. 3asBuTEH, pabOTABINHUIT HA U3ATEIBCTBE «TaB-
puaa» B IOJHKHOCTH paboyero, 6y;[ylm 0 CHelMaIbHOCTH MH-
JKEHEPOM TEXHOJIOTHH (OKOHYMII TTONUrpaGpuuecKiii HHCTUTYT),
MIOIIPOCHII AUPEKTOpa M3JaTe/IbCTBA BHECTHU €r0 B PE3epB A
3aHATHS JTOJDKHOCTH MH)KEHEPa, COOTBETCTBYIOLICH €ro KBaju-
(ukanuu. 3asBUTENO ObLJIO OTKA3aHO B 3aHSITHH TOJKHOCTH
UH)KCHEPA B CBSI3M C COCTOSIHUEM €r0 NCUXHYECKOTO 3[0POBBSI.
Kanposblii nenaprameHT usznarenscrBa « TaBpuaay» moaydus oT
BOCHKOMATa CIIPaBKY, B KOTOPOH FOBOPUIIOCH O TOM, YTO 3asBU-
TECJIb 6]>IJ'I IMpU3HAaH HENIPUTOAHBIM JJI BOCHHOM CJ'ly)K6l>I B CBA3H
C paccTpoiicTBaMH MCUXUYECKOTO 370pOBbs. M31aTenscTBo OT-
IIPAaBUJIO 3asBUTEN Ha MEAULIMHCKOE 00CIEIOBAHUSA «C LEIIbI0
OIIpEIeJICHNSI BO3MOJKHOCTH €0 TPYAOYCTPOUCTBA» B JIOJKHO-
ctu uHxkeHepa. [locne nmpoxoxneHus oOcienoBaHUs 3asBUTE-
JIFO BbIJAJIU CIPAaBKYy, NOAINKUCAHHYIO MIECThIO MCAUIUHCKUMU
CricyaJIrucraMm, B TOM YUCJIC IICUXHUATPOM W HEBPOIIATOJIOIOM,
U3 MECTHOW HOJMKIMHUKH, KOTOpas IOKa3zalaa €ro BO3MOXK-
HOCTb 3aHSTHS JOJDKHOCTH MH)KeHepa. Bcekope 3asBuTenb ObLl
Ha3HA4YeH HCIONHSIIOUNM O0sS3aHHOCTH, a Yepe3 3 rojga - Kak
UHKeHep-TexHouor. [Ipu 3ToM 3asBUTENb Hayal IpaskIaHCKOe
IIPOU3BOACTBO NPOoTUB «TaBpuabl», TpeOys BO3MEIIEHUS yILep-
0a 1 U3BMHEHHUS OT CBOETO PYKOBOACTBA 3a HAPYLIECHUE YE€CTU U
JIOCTOMHCTBA, KOTOPOE MPOM30ILIO B PE3yjbTaTe pacnpocTpa-
HCHUA I/IH(bOpMaLIPIl/I OTHOCHUTCJIIBHO MCIMIIMHCKUX OCHOBAHUM
JUIs IPU3HAHMSL €T0 HEIPUTOAHBIM U1l BOGHHOM ci1y>X0bI. EBpo-
MEHCKUI Cy/1 1o IpaBaM uelioBeKa MPU3HaI HapyIIEHUE MpaBa
Ha YBAXXCHUEC JIMYHOU KU3HU U NPUCYANJT 3asIBUTCIIHO KOMIICH-
canuio B pazmepe 6000 eBpo. Xotst Cyn He yIOBIETBOPHI Tpe-
OOBaHMSs 3asIBUTEIIS 06 H3BUHEHHHN CO CTOPOHBI M31aTC/IbCTBA,
BBECTH Hapsly ¢ BOMEIICHHEM MOPAJIbHOIO ylepda ocymiect-
BJICHUC l'[y6J'IPI'-lHOl"O U3BUHCHUA NEPEA MNOTEPICBIINUM IPEI-
CTaBJISIETCS MOJIOKUTEIIBHOM MTPAKTUKOM.

Baumanus Taxoke 3aciykuBaeT perieHue EBponeiickoro cyna
II0 IpaBaM dYeJOBeKa 0 Jely «ABWIKMHA U ApPYrue NpOTHB
Poccuiickoii ®enepaunn» (2013 1) [15]. 3asgBUTENBHULIBL, KO-
TOPBIC ABJIAIOTCS YICHAMU peJ’lHFMOSHOﬁ OopraHusanun CBI/I)le—
Tesieil Verosbl, oOpaTuiInCh 3a 3aIUTON CBOEr0 HapyLUIEHHOTO
IIpaBa Ha yBa)KCHUE 4acTHOMU »u3HU. HapylieHue cocrosuio B
TOM, YTO MECANIUHCKHUE YUPECIKACHUSA, B KOTOPBIX OHHU ITPOXOU-
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I JIGUCHHUE, Ha 3aIPpOC HPOKYPaTyphl IPEI0CTaBIIN HHPOpMa-
III0 O METO/aX JICUCHHUsI, KOTOpble ObLIM NPUMEHEHBI K 3asBU-
TespHUAIAM. Pedb 1u1a 06 MCIoIb30BaHHN KIMEHHO OECKPOBHBIX
METOJIOB B CBSI3H C PEIMIHO3HBIMHU YOSKICHUSAMU MAllUEHTOK.
3anpoc NpoKypaTypsl Kacajcsl paccieoBaHus 0 Aely IPOTHB
PEITUTHO3HOM OpTraHM3aliK, YICHAMH KOTOPOH ObUIH 3asiBH-
TeNbHULIbL. EBponelckuil cyn npuHsI pelieHue B MOJb3y I0-
CTPaZaBUIMX JKCHUIMH M MPUCYIWI KaKIOH U3 HUX KOMIIEHCA-
LIMI0 MOpalibHOTO yiiepba B pazmepe 5000 eBpo.

B nene «JI. X. nporus JlatBum» (2014 r.) [22] nocrpanas-
IIeH SBJISETCS 3asBUTENbHULA, KOTOPOH B 1997 rony Bo Bpems
POIOB myTeM KecapeBa CedeHHs Obula NPUMEHEHa INepeBsi3Ka
MAaTO4YHBIX TPYO (XUpyprudeckasi KOHTpauenuus) 6e3 cortacus
JKCHIIMHBIL. 32 NPOBEJICHUE HECOITIACOBAaHHOM C HEl MepeBsI3KU
MAaTOYHBIX TPYO JIATBUHCKUH Cya MPUCYAMIT e KOMIICHCALUIO
3a HE3aKOHHYIO cTepuiam3anuio B pazmepe 10 000 marBuiickux
natoB. B To jxe BpeMsi qMpeKTop OONIBHHUIIBI, IIe poXkana 3a-
SIBUTEJIbHUIIA, THULIMUPOBAJ MTPOBEACHUE aJIMUHUCTPATUBHOTO
paccieoBaHUs C LIEIbI0 OLIEHKHM MEIMLUHCKOTO BMeIIATelb-
CTBa, KOTOPOMY IOJBEpIVIach 3asBUTEIbHULA. PaccnenoBanue
nposowia VIHCTIEKIs 0 KOHTPOJIIO KaueCTBa MEAULIMHCKOTO
nedenus u tpynocnocodbnoctn « MADEKKIy. 3asiBuTenbuuna
yrBepkzana, uto «MADEKKI» nefictBoBasia He3akOHHO, 11071aB
3arpoc Ha IOJTydeHHEe MH(POPMALMH O 30POBLE 3asBUTEIbHHU-
IIbI, IIOCKOJIBKY 3TO Hapyllajo IpaBO IOCIEIHEH Ha yBaKeHHE
YaCTHOH JKM3HHU. DTO MpaBo M B JaJIbHEHIIIEM HapylIanoch, KOr-
na «MADEKKI» nHezakoHHO mepenasia JaHHbBIC 3asiBUTCIbHUILIBI
B OOJIBHHMILY, B KOTOPOIl poxomiin pozpl. EBpornelickuii cyy mo
IpaBaM 4eJIOBEKa MPU3HAJ, YTO 3asBUTEIbHULIA TOTYYHIIa CTPECC
U TIEPEXKMIIa CUIIbHBIC BOJIHEHUS], B CBA3M ¢ ueM npucyaui e 11000
€BpO B KaueCcTBE KOMIICHCALIUH 33 MOPaJIbHBIH y1uepO.

Jeno «W. nporuB Gunmstaum» (2008 1) [20] Taroke kacaercs
npaBa Ha YBa)KCHHE YAaCTHOW JKM3HM. 3asiBUTEIbHUIA, paboTas
MEJICeCTpoil B OOJIbHUIIE, OAHOBPEMEHHO TOCeIIana MOINKIMHU-
Ky MH(EKIMOHHBIX 3a00JieBaHMil B TOif jke OOJBHHUIIE, B CBSI3U C
quarHozoM «BUY-undekums». ITockoiabKy ee KoiUIerd Havaiu
CIUICTHUYATh O HEeH, y 3asBUTEIbHULBI BOHUKIIO TIO03PEHHE, UTO
OHH 3HAIOT O ¢ uarHo3e. B To Bpemst nepcoHail GoIbHUIIBI IMET
CBOOO/IHBIN HOCTYI K MACHTU(PUKAIIMOHHOMY CIIMCKY MAIeHTOB,
B KOTOpOM ObuTa mH(pOpMaLmst 0 auarHosax manueHtos. [Tocie
9TOTO 3asBUTEIIbHHIIA ObLTIAa BHECCHA B MICHTU(HKAIIMOHHBII CITH-
COK T10]] BBIMBIIUIEHHBIM UMeHeM. 1 XoTs ObU1O IpoBeieHO ajl-
MHHHCTPATUBHOE pacclieIoBaHNe, OHAKO TaK U HE yNaJloCh yCTa-
HOBMTb, KTO IMEHHO IOJIY4YHJI JAOCTYII K IIEPCOHAILHBIM JaHHBIM
3asIBUTEJISI O COCTOSIHUH €€ 3[J0POBBsI U pacpocTpaHmi HHdopma-
LMIO CPeM KOJuier: 3asBUTENIbHUIIE TPUILIOCh CMEHHUTh PaboTy.
EBponeiickuii cyn 1o npaBaM 4enoBeKa MPUCYIHI KOMIIEHCALUIO
MopasbHOTro yiiepoa B pazmepe 8000 eBpo.

HUrak, moboe npuyrHEeHNEe Bpeaa BpadaMy U MEAULMHCKAMHU
YUPEXKICHUAMH, JaXe HaUMEHbILEe, CUMTACTCS BMeEILATENb-
CTBOM B [IPAaBO Ha yBAXXCHUE YACTHOH KHU3HU.

BoiBoabI.

B cBs3u ¢ paccMOTpPEHHBIMHU BBIIIE MPOOJIeMaMK BO3HHKA-
€T MHOXECTBO BOIIPOCOB, CBSI3aHHBIX C IIPUMEHEHHEM HOPM
[paBa, PEryJaupyroIuX KOMIICHCALUI MOpaJbHOIO yiiepda B
VYkpaune. [leiicTByrolmiee 3aKOHOIATEILCTBO HEJb3sl MPU3HATH
COBEPLICHHBIM. UMCIEHHOCTh HOPM, Pa3OpOCAaHHBIX IO paz-
HBIM 3aKOHOJATENIbHBIM aKTaM, HE TOJIKO HE CIIOCOOCTBYeT
eIMHO00pa3HOMY IPHUMEHEHHIO JaHHOTO MHCTHTYTA paBa, HO
U TIOPOXKAAeT pa3sHOe YTCHHE M KOJUIM3UU B IPaBOIPUMEHU-
TenbHOU mpakTuke. Cyapl IPH pacCMOTPEHHUM e CChLIAIOTCS
Ha OTCYTCTBHE CHELUAIBHBIX 3aKOHOB, IPEAyCMaTPUBAIOLINX
OTBETCTBEHHOCTb 32 IPUUMHEHUE MOpaJIbHOIO Bpena. Ilostomy
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HE0O0X0IMMO pa3paboTaTh KOMILICKCHBIN 3aKOHOIATCIIBHBIHN aKT,
KOTOPBIN yperynupyeT BOIPOCH], UMEIOIINE HeMMYIIeCTBEHHbIH
XapaKTep, B 4aCTHOCTH J1aBaJl 6]>I OINPEACICHUE )KU3HU, MOpaJIb-
HOTO yiiep0a, IyTH ero OLEeHKU M yKa3blBal Ha cepy ux mpu-
MCHCHUS.

HeobxomumMo pa3zpaborarh KAy BO3MEIICHUSI MOPAJIbHOTO
yLuepGa B MCAUIMHE B 3aBHCHUMOCTHU OT TAXKCCTHU npaBOHapy—
wenust. Clieyer 4eTKO yKa3blBaTh B JIOTOBOPE O MPEIOCTABICHUN
MEIMLMHCKHUX YCIYT O BO3MEILLEHUH MOPAJIbHOTO ymep6a, pu4u-
HEHHOTO COBEPIICHUEM IIPABOHAPYIICHHSI.

OcHOBaHHEM ISl BO3MEIICHHSI MOPAJIBHOTO yIiuepOa siBiisi-
OTCA }lyU_IeBHble CTpaaHusi, CBA3aHHBLIC C IMPEAOCTaBJICHUEM
HEHAAJIeKAIMX MEIUIUHCKUX yciayl. OHM MOTYT 3aKJIH04aThCs
B YHIDKCHHH, Pa3pa)keHUH, THEBE, CThIIE, OTYasHUH, Qusnye-
CKoli 60utH, yiepOHOCTH, TUCKOM(OPTHOM COCTOSIHUM U IPYTUX
HapyLICHHUAX NCUXUYECKOTO OJIaronoyyus 4eioBeKa.

Pa3mep xomneHcauuu 3a MOpajbHBIN yepO AOJDKEH Orpe-
JACIATBCA B COOTBETCTBHUU C Tpe6OBaHI/I$[MI/I CIIpaBE€AJIMBOCTH,
JI0OPOCOBECTHOCTH U PA3yMHOCTH.

Jlnst obecrieueHus] OCYLIECTBICHHSI BO3MEILEHHUS HMYIIE-
CTBEHHOT'O U MOpPAJBHOIO yiiepba, NMPUYNHEHHOTO 30POBbIO
B pE3YJbTATC NPEAOCTABICHUA IUIATHBIX MCAUIIUMHCKUX yCJ'Iyl",
HEOOXOMMO CO3/1aTh CHEeLUAIbHBII cTpaxoBol (GOHI Ui OCy-
HICCTBJICHUA CTPAaXOBbIX BbIILJIAT.

Jlnist moaTBeprkaeHMs pakTa IPHUMHEHUS! YILEBHBIX CTpaja-
HUH CJIEAYET MPOBOAUTH HCI/IXOHOFO—I’ICI/IXHanI/I‘leCKy}O " IICHU-
XOJIOTO-MEUKO-TICHXHATPUIECKYIO IKCIIEPTH3Y.

Pexomenryercsi, Hapsiy ¢ BO3MEIICHHEM MOPAIBHOIO yiiepoa
BBCCTU I/IHCTI/lTyT l'ly6J'II/I'-lHOl"O U3BUHCHUS NIEPEN ITOTEPIICBILIM.
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SUMMARY
MORAL DAMAGE IN MEDICINE (REVIEW)

"Buletsa S., *Grinko S., 'Turyanitsya V., 'Revutska I.,
'Panina Yu.

IState institution of higher education «Uzhgorod National Uni-
versityy; *Khmelnitsky University of Management and Law,
Ukraine

The purpose of the article is to conduct a comprehensive anal-
ysis of the theoretical and practical aspects of compensation for
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moral damage caused to an individual in connection with the
treatment or provision of other medical services.

The theoretical and legal grounds for moral damage in the
medical sphere were investigated in accordance with the legisla-
tion of Ukraine, Hungary, Slovakia, Czech Republic, England,
Sweden, and New Zealand. The practical experience of com-
pensation for moral damage inflicted by medical workers was
summarized on the basis of an analysis of cases that were con-
sidered by the European Court of Human Rights. In particular,
15 cases have been investigated, which clearly indicate that the
court makes a lawful decision in favor of victims and awarding
compensation to them for moral damage.

According to the results of the study, the main shortcomings
in the Ukrainian legislation on the compensation of moral dam-
age in medicine were identified. In particular, there is proved the
imperfection and collision of the normative base, which requires
unification. A significant disadvantage is the lack of any crite-
ria and limits in the legislation of Ukraine for determining the
amount of inflicted moral damage. The necessity of introducing
into the legal system of Ukraine the mechanisms for ensuring
the implementation of compensation for moral damage caused
by the provision of paid medical services is substantiated. In the
context of this, it is proposed to create a special insurance fund
for insurance payments, as well as to introduce the practice of
conducting psychologico-psychiatric and psychologico-medico-
psychiatric examinations to confirm the fact of causing moral
harm.

Keywords: moral damage, medical services, European Court
of Human Rights, compensation, medical error.

PE3IOME
MOPAJIbHBIN YIIEPE B MEJUIIMHE (OB30P)

'Byseua C.B., ‘Tpunbko C. /1., 'Typsinuus B.B.,
'PeBynbka U.E., 'Tlanuna 10.C.

Tocyoapcmeennoe evicuuee yuebnoe 3asedenue « Yoceopoockuil
HayuonanbHulll yrugepcumemy, Yxpauna; *Xmenonuyxuil yHu-
eepcumem ynpasienust u npasd, Yxpauna

Lenpro 0030pa sABiIsIETCS KOMIUICKCHBIH aHaJIU3 TEOpETHU-
YECKUX W IMPAKTHUYCCKUX ACIEKTOB BO3MEIICHHS MOPAJILHOTO
yuiep6a, IPUYMHEHHOTO (PU3UUECKOMY JINILY TIPH JICUCHUU HIIH
OKa3aHuu llpyl"l/lX MCOULIMHCKUX yC.]'lyF.

HccnenoBanbl TEOPETUICCKUE M MTPABOBBIC OCHOBAHUS JIJISI
BO3MEIICHHS MOPAJILHOTO yIilepOa B MEIUIUHCKOH cepe B co-
OTBETCTBUHU C 3aKOHOJATEILCTBOM YKpauHbl, Benrpuu, Ciosa-
kuu, Yexuun, Auruu, [IBenuu, Hoowi 3enanauu. [Tpakruye-
CKHﬁ OIIBIT BO3MECIIECHHS MOPAJIbHOTO yLuepGa, NPUYUHEHHOTO
METUIIMHCKUMU PabOTHUKaMH, 00O0OIIECH Ha OCHOBE aHajH3a
JIeN, pacCMOTpeHHbIX EBpOreicKkuM CyoM Mo npaBam yelio-
Beka. MccnenoBansl 15 keiicoB, 1eMOHCTPUPYIOIIUX IPUHATHE
CynoM pelieHuil B NOJIb3y MOTEPIEBIINX U MPUCYKICHUE UM
KOMIICHCALIMH 32 HAHECCHHBIH MOpaJIbHBIN yIepo.

[lo pesynbratam NpPOBEAECHHOIO HCCIEIOBaHUS OIpeelie-
HBl OCHOBHBIC HEIOCTATKH B YKPAHMHCKOM 3aKOHOIATCIHLHOM
peryIMpoBaHUM BO3MEILICHHUsS MOpPAJbHOTrO yiuepba B Meau-
[[MHE, B YaCTHOCTH JIOKa3aHO HECOBEPIICHCTBO M KOJUTH3HOH-
HOCTb HOpPMAaTHMBHOH 0a3bl, KoTopas TpeOyeT yHU(HKALUU.
CyILIeCTBEHHBIM HEIOCTATKOM IPH3HAHO OTCYTCTBHE B 3aKO-
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The medicines market is one of the most dynamic ones in the
world. The main inventions of new drugs have been worked out
in the most significant therapeutic areas. They are accompa-
nied by high risks aside and require significant investments. A
tool that motivates researchers and manufacturers in the phar-
maceutical industry to develop and research the properties of
medicines that can be positioned as innovative is patents [3,11].
The World Intellectual Property Organization emphasizes that
on the international level the purpose of the patent system is
to promote innovation, diffusion and transfer of technology by
providing the exclusive right to prevent others from using the
patented invention without the consent of the patent holder, on
condition that the patent holder fully discloses the essence of the
invention for a broad public society [8]. The result of the inter-
national cooperation of different states was the creation of an
international legal mechanism for the protection of intellectual
property on overall levels and on regional local levels. Thus, one
of the World Trade Organization’s multilateral trade agreements
(hereinafter referred to as “the WTO”) is the Agreement on
Trade-Related Aspects of Intellectual Property Rights (TRIPS).
In the EU the European Commission has taken measures aimed
at harmonizing intellectual property legislation in order to inte-
grate intellectual property into the EU Common Market.

At the same time, despite that fact on the one hand, EU Member
States are the WTO members and bound to act according to inter-
national obligations under the WTO agreements, along with issues
of harmonizing EU Law with the rights of EU member- states as
one of the most acute. In particular, in cases where the EU Law
regulates the area of intellectual property protection defined by the
TRIPS Agreement, the EU Court has banned the direct action of
the TRIPS Agreement. As a matter of fact, this issue is actual also
for Ukraine, on one hand, as the WTO member-country Ukraine
has implemented a number of flexible provisions of the TRIPS
Agreement. On the other hand, the Association Agreement between
Ukraine and the European Union, the European Atomic Energy
Community and their member-states requires changes in relation to
fulfilling Ukraine’s obligations under the TRIPS Agreement.

The acceptance of the results of the Doha Round of the TRIPS
Agreement provoked a debate among scholars on the legal sta-
tus of the Agreement in accordance with the Vienna Convention
on the Law of Treaties [5,14]. The prohibition of the EU’s direct
authorization of the TRIPS Agreement has created a forum for
discussion of scientists and experts on the relationship and inter-
action of the WTO Law and the EU Law together with member-
states in the field of intellectual property protection. In particular,
this issue is discussed in the dissertation of D. Chibisova [20].
Scientists come to the conclusion that the adoption of the TRIPS
Agreement sets minimal standards for the protection of intel-
lectual property rights, which are to be reflected in the National
legislation, and compliance of which is mandatory for all the
WTO members. It goes without saying that we are talking about
the national legislation of the EU member-states. V. Potekhina
[17], B. Dhar [4], Mindrul A. [12] sharing this point of view,
emphasize that the TRIPS Agreement is based on the concept
of intellectual property protection, according to which private
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interests dominate over the public ones. O. Kadetova initiated a
discussion in her monographic study on the place of the Associa-
tion Agreement between Ukraine and the European Union in the
system of sources of intellectual property rights, the peculiarities
of the harmonization of the Civil Law of Ukraine with EU leg-
islation in the field of intellectual property through the prism of
the Association Agreement and its impact on the development of
the national legislation in this area. The scholar does not exclude
the conflict between the provisions of the Association Agree-
ment of Ukraine with the EU and National Legislation, but
concludes that the most promising way to resolve the conflicts
between the provisions of the Association Agreement with the
EU and the National Legislation until they are eliminated being
the confirmation of the application of provisions in the Judicial
Practice Agreement. [9]. At the same time, as we can see, the im-
plementation of the TRIPS Agreement by Ukraine was left out
of attention of the author as well as the fulfillment of Ukraine’s
obligations under the TRIPS Agreement in the context of the Eu-
ropean integration aspirations. On the contrary to the aforemen-
tioned researchers, the scholar concludes that harmonization of
the National Legislation in the field of intellectual property with
EU Laws and Standards directs its effect on the implementation
of the foundations of European Law, which is based on human-
centered approach. In addition, O. Kadetova grounds that the
extension of the acquis communautaire to Ukraine in the field of
civil law regulation of intellectual property relations is supposed
not just to implement European standards, but also to at large ex-
tent, to spread of European Law onto the National legal system,
including intellectual property rights. Alongside the issue of pat-
enting medicinal products in the context of trade liberalization
in the EU is raised in discourses on the balance of public and
private interests [3] and their protection [2].

Thus, such a comprehensive research on the implementations
of obligations under the TRIPS Agreement by the EU member-
states and the countries that have concluded the Association
Agreement with the EU has not been yet investigated.

The foregoing witnesses that the chosen research object is rel-
evant theoretically and practically overdue.

This article launches a discussion on patenting medicines in
Ukraine through the prism of the Association Agreement with
the EU and the TRIPS Agreement.

The main purpose of the article is to establish the peculiarities
of harmonization of Ukrainian Legislation system with the EU
legislation in the field of pharmaceutical patenting through the
prism of the TRIPS Agreement and the Association Agreement.

The methodological basis of the research is general methods
of scientific acknowledgement. The analysis of the pacta sunt
servanda principle and the terms of the Trips, Trips plus, the
Association Agreements was carried out using the formal logic
method. The comparative-legal method has allowed to analyze
the provisions of the domestic legislation of Ukraine and the
EU Law on the patenting of medicines. The structural-logical
method was used to study the current state of implementation
of the flexible provisions of the TRIPS Agreement plus in the
context of the Association Agreement.
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Main part. The Agreement on The Trade-Related Aspects of
Intellectual Property Rights (TRIPS) is one of the multilateral
trade agreements that are adopted by all members of the World
Trade Organization. When adopting the TRIPS Agreement and
accession to the WTO, most of the developing and the least de-
veloped countries acquired a deferment up to 2016 in order to
the enforcement of pharmaceutical patent regulations [13]. The
introduction of the TRIPS Agreement in the National Legislation
systems of different states at the moment of their accession to
the WTO is rather diverse, and therefore today we observe quite
a different set of rights and obligations for the similar results of
intellectual activity [13]. Along with it, according to the TRIPS
Agreement, the member states may use its flexible provisions
at their own discretion. Thus, unlike Ukraine, Germany, Latvia,
Lithuania, Estonia and other EU countries took advantage of
such a flexible principle as the exclusion diagnostic, therapeutic
and surgical methods of treatment from the legal protection of
patent law. Accordingly, the Ukrainian legislation on patents is
subject to treatment in legal regime of utility model, which con-
tradicts its legal nature and the European doctrine of intellectual
property [10]. Also, unlike Ukraine, the EU member-states have
implemented such flexible provision of the TRIPS-plus Agree-
ment as the Bolar exception, which defines the circumstances in
which patent holders lose their right to prevent third parties from
committing acts that would otherwise be considered as violation
of their patent rights and the exception of «The possibility of
patent objection before the issuance of the Patent». The excep-
tions of «The possibility of the experimental use of a patented
invention excluding commercial purpose» and «The possibility
of a patent objection after the issuance of the Patent» is imple-
mented by both Ukraine and the majority of EU member-states.

Thus, despite the fact that Ukraine applies strengthened require-
ments for the protection of intellectual property, which stipulates
possibility to apply the above-mentioned «flexible elements» of the
TRIPS Agreement, only some of these flexible provisions are im-
plemented in Ukrainian Legislation. On the contrary to the require-
ments of the TRIPS Agreement and the EU standards in Ukraine,
similar results of intellectual activity are protected as inventions and
as utility models. There is a large proportion of patents issued with-
out a qualification examination and analysis. There are no «post-
grant opposition» procedures applied. This leads to a high level of
abuses of intellectual property rights and indicates a decrease on the
level of intellectual property protection for the trustful holders of
the reserved rights [3,18].

Taking into account the requirements of European Union Law
in the field of protection of the rights for inventions and utility
models as well as the provisions of the Association Agreement
the following innovations are envisaged in the Ukrainian leg-
islation: 1) the list of technology objects that are not subject to
legal protection is expanded; 2) the possibility of filing applica-
tions in electronic form is provided; 3) the right to any person
to submit a reasoned objection to the application for the exami-
nation institution within six months from the date of publica-
tion of the information about the application for invention; 4)
the procedure for granting additional protection of the rights to
inventions is specified; 5) the list of rights and obligations of
subjects of rights to inventions (utility models) is expanded; 6)
the possibility of recognizing the rights for the invention and
the utility model invalid by administrative procedure is provided
(«post-grant oppositiony) [18,19].

The creation of the Association between Ukraine on the one
hand and the EU and its member-states on the other hand, led to
the necessity for radical patent reform in the Healthcare sector
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in Ukraine, regarding the requirements of the European Union
Law to protect the rights for inventions and utility models as
well as the provisions of the Association Agreement. Thus, in
the Legislation System of Ukraine the list of technology objects
that are not subject to legal protection is extended; the possibil-
ity of submitting applications in electronic form is foreseen; the
right of any person to submit for the examination institution a
reasoned objection to the application within six months from
the date of publication of the information about the application
for invention is provided; the procedure for providing additional
protection of rights for inventions is specified; the list of rights
and obligations of subjects of rights to inventions (utility mod-
els) is expanded; the possibility of recognizing the rights to the
invention and utility model invalid by administrative procedure
is provided («post-grant opposition») [18,19].

At the same time, as the EU member-states so Ukraine faces
the issue of fulfilling its obligations under the TRIPS Agreement
and further steps towards the harmonization of Ukraine’s legis-
lation with the EU Law.

Therefore, the adoption of the TRIPS Agreement was a sig-
nificant step forward in resolving issues of international legal
protection of intellectual property. And the EU was and remains
one of the most active WTO members and authors of the TRIPS
Agreement. Here and after in the EU the minimal standards of
protection provided by the TRIPS are considered understated [6].
As V. Pashkov rightly stresses, «The Doha Declaration on TRIPS
and Public Health» determines the importance of implementing
and interpreting the TRIPS Agreement in the most favorable way
to protect public health by ensuring the availability of existing
medicines for the population and creating conditions for the pro-
duction of new ones. The Declaration also states that the provisions
of this Agreement are not contradictory and should not contradict
the rights of member-states to take appropriate measures to protect
public health. But unfortunately, the legal status of the Declaration
has not been determined so far, and the question of its legal force is
controversial in the WTO Law»[16].

The relationship between intellectual property rights and
Community Law is problematic. Despite the fact that the Com-
munity Treaty does not contain provisions governing intellectual
property rights, the European Court of Justice has acknowledged
that the inconsistency of intellectual property rights issues could
create barriers to free trade within the EU. The EU provides in-
terpretation itself, as well as clarity and supplement the TRIPS
Agreement referred to remove the above-mentioned barriers
and increases the level of protection of intellectual property.
The most advanced are the requirements for its protection in
the patenting of medicinal products. Such an interpretation, ad-
dition and refinement exist for EU member-states, EU associ-
ates, states with which bilateral free trade agreements have been
signed. Moreover, the EU as the customs union is the member
of the WTO. It follows that the EU may provide interpretation of
the provisions of the TRIPS Agreement in its regulations, which
are mandatory for the implementation of the above-mentioned
countries into the National Law.

Widening of the EU’s interpretation of the EU regulations in
the area of intellectual property rights and obligations of the EU
under the TRIPS Agreement entails increasing competition be-
tween EU Law and WTO on this issue. Scientists are unanimous
in the opinion that the EU is gradually becoming an institution
authorized to create its own, often higher than the TRIPS Agree-
ment, standards of intellectual property protection. The EU
interprets TRIPS agreement through the EU’s own intellectual
property rights protection mechanisms.
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D. Chibisov and V. Pashkov argue that this contradicts the
Vienna Convention on the Law of Treaties, since the EU gives
TRIPS lower status than the EU-based Treaty [15,20]. We can-
not disagree with such a point of view.

First, the sources of EU Law are: 1) founding treaties (so-
called primary legislation); 2) international (additional) agree-
ments with international organizations and other countries; 3)
regulations, directives, recommendations and conclusions (so-
called secondary legislation); 4) the decision, the conclusions of
the European Court, as well as the general principles developed
by the European Court. Thus, the TRIPS Agreement by its na-
ture can not belong to the EEC constituent agreements. More-
over, since the founding treaties establish the foundations of the
EU Law in case that they are contrary to the norms contained in
international agreements, the founding treaties are predominant.

Secondly, the TRIPS Agreement forms an integral part of the
EU Law, and by its very nature is included to the group of EU
Law sources: «international (additional) agreements with inter-
national organizations and other countries».

The EU takes a very active role in the work of the WTO both
as The Customs Union and in regards of the rights and obliga-
tions of EU member-states [1, p. 904]. D. Chibisov, V. Pashkov
and S. Sabrayan agreed taking into account the large number of
EU directives and regulations that establish rules and procedures
for the protection of intellectual property within the framework
of the Union; the EU hardly provides rights (competences) to
member-states in the field intellectual property [7,15,16,20,21].
First of all, these are directives and regulations that specify, in-
terpret, or supplement the obligations of the Union under the
TRIPS Agreement.

It is hard to disagree with such an opinion. Thus, regulations
are acts of the Council of Ministers or the European Commis-
sion designed to establish common rules that are applied uni-
formly in all EU member-states. The Directive is also the main
instrument for harmonizing the laws of the member-states. Since
the Community Treaty is still an international agreement for the
member-states, there may be conflicts between EU Law and
the National Law. In this case, the method of incorporation of
international agreements is taken into account. In addition, the
National Law can only be repealed by the national authority in
accordance with the domestic Law of the EU member-state.

Conclusion.

1. It has been found that the EU interprets, clarifies and com-
pletes itself the TRIPS Agreement for EU member states, EU
associates, states with which bilateral free trade agreements are
bound.

2. It has been established that the TRIPS Agreement by its
nature can not belong to the EEC Treaty because it does not
establish the foundations of EU law. If the rules of the TRIPS
Agreement are in conflict with the norms of the constituent
agreements, the constituent agreements are prevailing. By its
nature the TRIPS Agreement is one of the EU’s sources of “in-
ternational (additional) agreements with international organiza-
tions and other countries” and forms an integral part of the EU
Law.

3. The following features of the harmonization of Ukrainian
legislation with the EU legislation in the field of pharmaceutical
patenting through the prism of the TRIPS Agreement and the
Association Agreement established, they are: 1) the object of the
utility model is to be the device but not the methods of treatment
in the legal mode of the utility model; 2) the establishment of
such conditions for the provision of legal protection is industrial
suitability and novelty; 3) obligatory examination of the appli-
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cation for a utility model for the issuance of the patent; 4) the
period of validity of intellectual property rights is 10 years; 5)
establishment of an administrative procedure for the invalida-
tion of intellectual property rights for a utility model; 6) the es-
tablishment of the duty of the patent office on the application of
any person to provide an official search report on the application
filed within 6 months.
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SUMMARY

PATENTING OF MEDICINES IN UKRAINE
THROUGH THE PRISM OF THE ASSOCIATION
AGREEMENT WITH THE EU AND THE TRIPS
AGREEMENT: IMPROVEMENT IN MEDICAL AND
ADMINISTRATIVE REGULATIONS

"Deshko L., 'Ivasyn O.,'Gurzhii T., 'Novikova T.,
’Radyshevska O.

!Kyiv National University of Trade and Economics, Taras
Shevchenko National University of Kyiv, Ukraine

The article deals with the issue of patenting medicinal prod-
ucts in Ukraine through the prism of the Association Agree-
ment with the EU and the TRIPS Agreement. It is emphasized
that Ukraine is a member of the WTO, having implemented a
number of flexible provisions of the TRIPS Agreement plus ful-
filled its obligations under the TRIPS Agreement. Along with
Ukraine has entered The Association Agreement with the EU,
and is to fulfill obligations under this Agreement. At the same
time, the EU Court has banned the direct action of the TRIPS
Agreement. The Association Agreement between Ukraine, on
one hand, and the European Union on the other hand, requires
changes concerning fulfillment of Ukraine’s obligations under
the TRIPS Agreement. The purpose of the article is to estab-
lish the peculiarities of harmonization of Ukrainian legislation
with the EU legislation in the field of pharmaceutical patenting
through the prism of the TRIPS Agreement and the Associa-
tion Agreement. The subject of research is the social relations
that arise in the patenting of medicinal products in accordance
with the TRIPS Agreement and EU Law. The methodological
basis of the study is general and special methods of scientific
knowledge (formal-logical method, comparative legal, structur-
al-logical). As a result of the study it has been found that the EU
itself interprets, updates and upgrades the TRIPS Agreement for
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EU Member States, EU associates, states with which bilateral
free trade agreements have been signed. It is established that
the TRIPS Agreement by its nature can not belong to the EEC
founding treaties, but it belongs to the group of sources of EU
Law “international (additional) agreements with international
organizations and other countries”. The following features of the
harmonization of Ukrainian legislation with the EU legislation
in the field of patenting of medicinal products through the prism
of the TRIPS Agreement and the Association Agreement are es-
tablished: 1) the object of the utility model should be the device
but not the methods of treatment in the legal mode of the utility
model; 2) the establishment of such conditions for the provi-
sion of legal protection is industrial suitability and its novelty; 3)
obligatory examination of the application for a utility model for
the issuance of the patent; 4) the period of validity of intellectual
property rights of 10 years; 5) establishment of an administra-
tive procedure for the invalidation of intellectual property rights
for a utility model; 6) the definition of duty for the patent office
on the application of any person to provide an official search
report on the application filed within the period of 6 months.

Keywords: medicines, intellectual property, patenting, World
Trade Organization, European Union, international law, harmo-
nization, medical legislation, administrative law, administrative
procedure, government regulation.
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mem; *Kuesckuil nayuonanvnoiti ynueepcumem um. T. Illeeuen-
Ko, Ykpauna

Lenp nccnenoBaHust - yCTaHOBICHHE OCOOCHHOCTEH rapMOHH-
3allUM 3aKOHOJATENbCTBA YKPAaHHBI K 3aKOHOJATENBCTBY EBponeii-
ckoro Coro3a B chepe nareHTOBaHUSI JISKAPCTBEHHBIX CPENICTB Ue-
pe3 mpusmy Cornariernst TPUTIC u CortaiieHust 00 accolarm.

OOBEKTOM HCCIIENOBAHMS SIBIISIIOTCSL  OOLIECTBEHHBIE OT-
HOLICHUS, BOSHUKAOUIMWE IIPHU IMAaTCHTOBAHWU JICKAPCTBEHHBIX
cpenctB B coorBeTcTBHM ¢ Cortamenuem TPUIIC u npasa EC.
MeTo10J10rn4ecKoi 0CHOBOM MPOBEIEHHOTO UCCIIEIOBAHHUS SIB-
JISIFOTCA O6LU,I/Ie U CcreualibHbIC METOAbl HAYYHOI'O ITO3HaHUSA
- (OpMaNILHO-JIOTHYECKUII METOJl, CPaBHUTEIBLHO-IIPABOBOM,
CTPYKTYPHO-JIOTHYECKUH.

B pesynbrare mpoBEIEHHOIO HCCIEIOBAaHUS BBISBICHO, YTO
EC cam ocymecTBiseT HHTEpIpETaldiO, YTOYHEHHE U [0-
nonHenne Cormamenus TPUIIC, xotopoe siBisieTcst 1J1sl rocy-
napcr-wieHoB EC, accoummnpoBanubsix naptHepos EC, rocy-
JAapCTB, C KOTOPLIMHU IIOAITMCAHbI JABYCTOPOHHHE COIIAILICHUS
0 CBOOOHOI TOpropie, 00sS3aTCIbHBIM. YCTAHOBICHO, YTO
Cornamenue TPUIIC no cBoeil npupoze He MOXKET IIpUHAUIE-
KaTh K yupeauTeabHbIM qorosopam EC, a oTHOCUTCA K rpymnie
UCcTOYHUKOB npaBa EC «MexIyHapoaHble (JIOMOIHUTEIBHBIC)
COITIALIEHUS C MEXKIYHAPOAHBIMA OPraHU3aLUsAMU U JAPYTUMHU
cTpaHaMmy. OOOCHOBAHBI IPEATIOKEHUS 10 YCOBEPIIEHCTBOBA-
HHUIO MEIUIMHCKOIO U aAMUHHMCTPATUBHOIO 3aKOHOAATEIbCTBA
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VkpauHbl. YCTaHOBIICHBI CIEAYIONIME OCOOCHHOCTH TapMOHH-
3allMM 3aKOHOJATENbCTBA YKpauHbl K 3akoHojarenbctBy EC B
cdepe NMaTeHTOBAHMS JICKAPCTBEHHBIX CPEJICTB 4epe3 MpU3MY
Cornamenus TPUIIC u Cornamenus 06 accounanuu: 1) 00b-
€KTOM IOJIC3HON MOJIENH JIOJKHO OBITh YCTPOKCTBO, @ HE CHO-
cOOBI JICUCHHUS B IIPABOBOM PEXUME MOJIE3HON MozienH; 2) ycTa-
HOBJIGHHE TaKUX YCJIOBUM IIPEIOCTABICHUS MPABOBON OXpaHBI
- IPOMBIIIUICHHAs] IPUMEHUMOCTh, HOBH3HA; 3) 00513aTeIbHOCTD

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

OKCIEPTU3BI 3asIBKH HA IMOJIE3HYIO MOAECJIb JUISA BblAA4X ITaTCHTA,
4) cpok JeHCTBHS MMYIIECTBEHHBIX NPaB MHTEIUIEKTYaJlbHOM
cobctBeHHoctd 10 jet; 5) ycTaHOBICHHE aJMHHUCTPATUBHOM
npoueaypbl IMpU3HAHUSA HeﬂeﬁCTBHTeHbelMI/I npaB UHTECIICK-
TyaJIbHOW COOCTBEHHOCTH Ha IOJIE3HYIO MOJEIb; 6) YCTaHOB-
JeHHe 003aHHOCTH ATEHTHOTO BEJOMCTBA 110 3asIBJICHHUIO JII0-
00ro JMIa MpeaoCTaBUTh B TeYeHHE 6 MecsleB opUIHaTbHbIH
OTYET O TIOUCKE 110 MOIaHHOMW 3asiBKe.
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CEJIEKTUBHAS DOPPEKTUBHOCTD 9KCTPAKTOB I'PY3UHCKUX BOBOBBIX KYJIBTYP
HA JURKAT 1 MDCK KJIETKH

MamunanmBuiau TJL., UxuksumBuiau U.J1., Enykuaze M.I., Mauyapapuanu M.I., Kunuanun Hana B., Canukuase T.B.

Tounucckuii 2ocyoapcmeennbiti MeOuyuncKuil ynusepcumem, Hucmunym ouomexnonoeuu um. B. Baxymawgunu;
I pysunckuii yneepcumem Jasuoa Cmpoumens, Tounucu

ATOITO3 — MEXaHU3M aKTHBHOﬁ, HpOFpaMMHpOBaHHOﬁ rube-
JIM KJICTOK, XapaKTepHI:IfI KaK 1 (1)PI3I/IOJ'[OFPI‘-I€CKI/IX, TaK JJ1sd
TaTOJIOTUYECKUX IMPOUECCOB B )KUBOM OpraHU3ME. ®dusnosnoru-
YECKHUH arorTo3 Pa3BUBACTCA B IIPOLIECCE 3M6pH0reHe3a, OJIN-
MUHallUM ayTOPCAKTUBHBIX J'II/IM(I)OL[I/ITOB u3 HepH(bequeCKOﬁ
KPOBH, BBIIIOJJHACT IMMPOTUBOIIOJIOKHYIO MHUTO3Y (byHKI_II/I}O u
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UIpaeT 3HAYUTEJIbHYIO POJIb B PEryILUU pa3MepoB TKaHEH U
HOIEPKaHUU TIOCTOSTHCTBA TOMEOCTa3a 3J0POBOTO OPraHU3Ma.
Hapymenue npouecca anonTosa MOXeT CTaTh IPUYUHON pas3-
BUTHS BO3PACTHBIX IATOJIOTUIl: aKTHBALMs alONTOTUYECKOH
ru0ey MOCTMUTOTHUECKHUX KIICTOK (KapAMOMHOLUTOB, HEHpPO-
HOB, XOHJIPOLIUTOB) B NPOLIECCE CTAPEHUS IPUBOIMUT K MH(Ap-
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KTy MHOKap/ia, pa3BUTHIO HeWpoJereHepaTHBHbIX 3a00JIeBaHNUIi,
BO3PACTHON XPsILEBOI JereHepaluy B CycTaBaX U B MEXKIIO3-
BOHOUHBIX AucKax. K 3a0oneBaHMsIM, CBSI3aHHBIM C YCHUIICHUEM
aroNTo3a, OTHOCSTCS TaK)Ke MAaTOJIOTUH CUCTEMBbl KPOBH (aruia-
CTHYECKas aHEMUSI, TAJIaCCeMHsl, TPOMOOLUTOIICHNST; TuMorie-
HHH), TIPOrPEeCcCUsi HEKOTOPBIX 3a00JIeBaHUI, IJIe HHAYKTOPaMH
HPOrpaMMHPYEMOil KIETOUHOM THOeITH CIly)KaT OaKTepruaibHbIe
9HZI0- U dK30TOKcUHBI (cencuc, CIIU]I, napanonTtur). OcHOB-
HBIM HPU3HAKOM ayTOMMMYHHOMU IaTOJOTHH SIBISIETCS UMMYH-
Hasl peakLysi IPOTHB COOCTBEHHBIX KJIETOK M TKaHEeil opraHus-
Ma, MPUYUHONW YEero MOXKeT OBITh HapylIeHHe [-KJIeTOYHOro
aronTo3a, CHOCOOCTBYIOIIEE HAKOIUICHHIO ayTOPEaKTHBHBIX
KJIOHOB T-TMM(OIHTOB (ayTOMMMYHHBIE IepMaTuThbl). OCHOB-
HOM NIPUYMHOHN Pa3BUTHUS 37I0KAUYECTBEHHbIX OIyXOJIEH SBIAETCS
CHIDKEHHME MHTEHCHBHOCTH aIlonTo3a, 00yCIOBICHHOE COMATH-
YeCKoi MyTauued reHa, KOAMPYIOIEero 0eok pS53, MmoBbIIeH-
Has OKCIIPECCHSl WIM MyTalus reHa Bcl-2, perynmpyromux
MHTCHCHBHOCTH aronTo3a. BUpychl OGJIOKHPYIOT perentop-3a-
BUCHMBII aronTo3 WH(GUIMPOBAHHBIX KJIETOK IMyTEM CHHTE3a
AHTHANIONTOTHYECKUX OenKkoB cemeiicTBa Bcl-2 1mo3BoHOYHBIX
(EIB19K u Genox BHRF Bupyca Onmreiina-bapp), npenor-
BPALIAIOT allONTO3, 3allyCKaeMblid KJIETKAMU UMMYHHOH cucTe-
MBI (BUPYC BETPSHOH OCIIbI, BUPYC repreca). AonTo3 HHIyIu-
pyeTcsi BHEILIHUMH aroNTOTeHHBIMU (paKTOpaMHu — BO3JICHCTBHE
MOHU3MUPYIOLIEH pagualuy, XMMUOTepaneBTHYecKe npernapa-
TbI, UCIIOJIb3yEMBbIC NPH JICYCHUH OIYXOJIEeH, a TaK)KEe TOPMOHBI,
HpUMEHsIEMbIe TIPH JICYCHHH pa3IMYHbIX 3a0oseBanuii [7,9,10].

Hcxons U3 BhIIIECKa3aHHOTO, (hapMaKOJIOrHYeCKOW perys-
IIs1 arloNTO3a MIPUHAUIEKUT 3HAYMMas poiib. Perymsanus amnorn-
TO3a Ha MOJIEKY/SIPHOM YPOBHE OCYILECTBISACTCS Pa3IMYHbIMU
CUTHAJBbHBIMHM CHCTEMaMHM, B aKTHUBAL[MH KOTOPBIX YYacCTBYIOT
peakruBHbIe popmbl kuciopoaa (POK). POK nocpencrsom mo-
JU(UKALN PETOKC-COCTOSHUS KJIETOK BBICTYIAIOT B POJIM MEC-
CEH/PKEPOB TPOAIONTO3HOI0 CTUMYJA. Penokc-0anaHc KieTok
SIBJISICTCSI BYXHBIM MEXAHHU3MOM KJIETOUHOM akTHUBHOCTH [1,3-
6,8,11,12].

Lenpro ucciienoBanus SBUIOCH YCTAHOBJICHHE aHTH- Mpoa-
IIONITO3HON aKTUBHOCTHU paclpoCTpaHEeHHbIX B [ py3un 6060BbIX
KyabTyp Ha Jurkat u MDCK kierxu.

OrleHKa aHTH- MPOAIMONTO3HOH aKTUBHOCTH IKCTPAKTOB 6000-
BBIX KyJIbTYp (00061 “Tupkmerna”, 600sb1, “IllynaBepa”, 6arymckue
nyroBble 60061, 000BI “VieneOu”, 3eieHslil ropox, yedeBnna Lens
Culinaris, cos) TPOBOAMIACH HA SKCIEPUMEHTAIBHBIX MOJICIISX
kietok MDCK (ariutenuanbHbie KISTKH BbIICICHHBIE U3 TOYEY-
HOI TKaHHM KOKep-crianudist) u Jurkat (dermoBedecKuii JIeHKeMHs-
TpancdopmupoBanble T KiIeTkn (BbIICICHHBIE U3 Tepedepuue-
CKOM KpOBH 14-JIeTHEro Massuuka GOJIBbHOTO JieHKeMueit) IHpOKO
IPUMEHSIEMbIE JULS UCCIICA0BAaHUSI CUTHAIBHBIX ITyTeH, peryaupy-
IOIIMX aKTUBHOCTH T KJIETOK).

Marepuan u MeTOabl. Pacmumenvible KyIbmypul U Memoo
akempakyuy. O6pasibl 6000BBIX KyJIBTYp IPHOOpETanu B Cy-
nepMapkerax; 1 Mr HCTOIUEHHOTO 0Opasiia pacTBopsut B 30 M
BOJIHOTO pacTBopa dTaHona (96% >TaHosi+BO/Aa B paBHBIX KOH-
LEHTPAIUAX) U OCTABJISIIN Ha 3 JHSL.

Knemounaa kynemypa: ViccienoBaHus poBOAMIN Ha Yello-
BEUYECKHUX JICHKeMUsI-TpaHCHOpMHUPOBaHHbIX T KileTKax (KIEeTKH
Jurkat) (DSMZ-Deutshe Sammulung von Mikroorganismen und
Zellkulturen (Germania)) 1 MDCK knetkax (Lugar Laboratory,
Thilisi, Georgia).

Jurkat xietku pasmHOXkanuch B OmoaxtuBHOW cpene PMRI
1640 (GIBSO), nHaKTUBHPOBaHHOW IMOPHOHAIBHO TeNsTUbei
CBIBOPOTKO# (Sigma), coneprkamieit L-rmoramun (4mM), neHu-
e (100 ex/mi) u crpentomunus (100en/mi) npu Temre-
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parype 37°C Bo BnaxHoil cpene, conepxameii 5% CO,. Oxc-
[IEPUMEHTBI NTPOBOAMINCH NpU KoHuentpamuu 0,3 — 0,6 x 10°
KJIETOK B 1 M1 cpefbl.

Knerku MDCK pasmuokanucs npu temneparype 37°C ¢ 5%
CO,, B cpenie Eagle DMEM) (Mediatech, Herndon, VA), pa36as-
JIeHHOH 5%-0i1 S MOpHOHaNBHOM Tessiubel chiBopoTkoii (FBS) ¢
nenutuinHoM (100 ex/mi) u ctpenromuraoM (100 en/mor).

C nenpio MOJCIHMPOBaHMSI OKHCIIUTENIBHOTO CTpecca Iepe-
kuch Bonopona (H,0,) (Sigma) n06apisin B MHKYOAMOHHYO
cpeny kierok Jurkat (mo3oit 50 uM) [1, 2] u knerok MDCK (B
nose 800 uM) [12] unkyOupoBanu B Tedenue 24 yacos. Kon-
TpOJIbHas rpyrma 61,ma NpeACTaBJI€Ha MHTAKTHBIMU KJIETKaMU
Jurkat 1 MDCK. B cpeny uHKyOaiuu Ki1eTok J00aBisim pas-
nu4HbIe 6000BBIE YKCTPAKTHI 70308 40 W1 U ONpenessiv ux
IPO- ¥ aHTHANONTO3HYIO dhdekTuBHOCTb. [IponudepariBHyio
AKTHBHOCTB KJIETOK ompeaessuin ¢ nomousio MTT Tecra.

Onpeodenenue  nporugdepamueHoll  aKmueHOCMuU  KIemoK
(MTT mecm). Cycnensus kinetok (2x10° kjaeTok/mit) mocie uH-
KyOallMi B pa3JIMUHbIX YCIOBHSX LEHTPU(YTUpOBasiach IMpU
1500 G B teuenue 5 munyt. PactBop MTT (3-(4,5-aumernnru-
azon-2)-2,5- audenun terparoaumymoOpomun) (Sigma) mobas-
Jsuics K ocakaeHHbIM KieTkaM (30 wi k 100 pi cycneHsun);
2,5Mr MMT pactopsiicst B 300 wr 6ydepa (140 mM NaCl,
SmM HEPES, pH 7,4) u uakyOupoBainu B TeueHHEe 4 4acoB IIpH
37°C B cpene, conepxanieit 5% CO,. [Tocse nnkybauuu ocaiox
0CTOpOXHO nobaisics K pactBopy (100px rumerni cyabdok-
cuna - DMSO). IIporieHTHOE cofepKaHUEe aKTUBHBIX Mposude-
PHUPYIOLIMX KIETOK PACCUUTHIBAIIN 110 (HOpMyJIe:

K = AOHMT/AKOHTpOﬂbl

rne K — xospduuuent nponupepanuu, A~ — HHTCHCHB-
HOCTh CIEKTPO(OTOMETPUUECKOH abCOPOLUK HCCIIeLyeMOro
oOpa3ua npu uiuHe BoJHBI 570 HM, Ammpm — UHTCHCHBHOCTbH
abcopOumnn KOHTpoIbHOTO pacTBopa. COOTBETCTBEHHO, MTOKa3a-
tenb K =1-K mosBonser paccuurarsh MpOLEHTHOE COAEPIKAHUE
KJICTOK C HU3KOH NponudepaTnBHOH aKTUBHOCTBIO (arlonTo3-
HBIX KJIETOK).

Koppesnsuuonssiii u craructuueckuii ananuz ANOVA npo-
BOAWIM ¢ Hcnoib3oBaHueM nakera SPSS sepcus 11.0. Craru-
CTHYECKYIO JIOCTOBEPHOCTh PAa3HUIIBI MEXIYy IOKa3aTeIsIMH
OLIEHUBAJIM IIOCPEACTBOM Kpurepus t CTbIofEHTa (JOCTOBEPHBI-
MU cuuTanu ypoeHb P<0.05).

Pe3yabTarsl u o0cy:xaenue. Ha puc. 1 u 2 npusenens! no-
Ka3aTeJiu MPOIEHTHOTO conaepikanust kinetok Jurkat u MDCK ¢
HU3KO# TposrdepaTHBHON aKTUBHOCTHIO (AIIONTO3HBIC KIICTKH )
IIPH PA3JINYHBIX YCIOBHIX HHKYOAIHH.

0.8

0.6
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Puc. 1. Ilpoyenmnoe codepoicanue anonmo3uvix KIemox
Jurkat npu paznuunvix ycrosusix unkybayuu (1- Jurkat kiemku,
2 - Jurkat + 60661 “Tupkmena”, 3 - Jurkat + 6amymckue ny-
2o6vie 600w, 4 — Jurkat+ 60661 “Yoeneou”, 5 - Jurkat+ 606w
“Illynasepa’, 6 - Jurkat+ 3enenwiii copox, 7 - Jurkat+ weuesuya
Lens Culinaris, 8 - Jurkat+ cos)
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W3 nansbIx puc.1 u 2 ABCTBYET, YTO IPH COBMECTHON HHKYOa-
WX C MHTAKTHBIMHU KJIETKAMU DKCTPAKTBI 60603 U COU IIPOsABU-
JIM UTOTOKCUYECKOE JICHCTBHE - anornTto3 nperepreBaiu 50%
MHKYOHpyembIx ¢ 606amu “Ynenebu”, xierox Jurkat u MDCK,
49% unkybupyembix ¢ 6obamu “IllymaBepa” kiaeroxk MDCK,
68% xnerok Jurkat u 34% xnerok MDCK nHKyOupyeMbIX ¢
coeif. OcTasbHbIe KCTPAKThl OKA3aJIHCh CPABHUTEIBHO HHEPT-
HBEIMH 110 OTHOLIEHUIO K Kierkam Jurkat 1 MDCK, a yeueBuna
Lens Culinaris nposBuna 15% CTUMYIHPYIOILYIO aKTHBHOCTb
Ha MHTeHCUBHOCTH nponudeparnn MDCK kierok.

ITpu no6GaBieHNK K ”HKYOUPOBAHHBIM B YCIOBHSAX OKHCIIUTEIIb-
Horo crpecca kierkam Jurkat 1 MDCK pasnnabix 0000BBIX JKC-
TPAKTOB SIPKO BBIPAYKEHHOE IIMTONPOTEKTOPHOE JeiicTBHE Ha 00a
THIA KJIETOK IMPOSIBIJIN SKCTPAKTHI OaTyMCKHX JIYTOBBIX G00O0B -
CHIDKAJIM HHTEHCUBHOCTH aronTto3a Ha 23% u 35%, cOOTBETCTBEH-
HO, KpoMe Toro 600s! “Tupkmena”, “Illynasepa” n YUeueBnua Lens
Culinaris cHU3WIM MHTEHCUBHOCTH artonto3a B MDCK kietkax Ha
30%, 27% u 48%, COOTBETCTBEHHO.
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Puc. 2. Ilpoyenmmnoe codepoicanue anonmo3sHvix Kiemok
MDCK npu pasnuuneix ycnosusax unkyoayuu (1- MDCK knem-
ku, 2 - MDCK + 606b1 “Tupxmena”, 3 - MDCK + 6amymckue
yeoswie 60661, 4 — MDCK + 60661 “Yoeneou”, 5 - MDCK +
60661 “Illynagepa”, 6 - MDCK + 3enenviii copox, 7 - MDCK +
ueyesuya Lens Culinaris, 8 - MDCK +cos

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
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B Hammx paHHMX HCCIeNOBaHMAX [2] BbIABICHA MHpsAMasd
KOPPENSILMOHHAsT 3aBUCUMOCTh aHTHUPAJUKAIbHONW aKTHBHOCTH
(AA) uccrenyeMbIx 6000BBIX SKCTPAKTOB OT coepiKaHus ¢e-
HOJIBHBIX COSIMHEHMI B HUX, CIIEJIAHO 3aKIII0YCHHE O 3HAYUMOM
POJTH BBICOKOTO COfiepKaHHsi (PEHOJIBHBIX COCIMHEHUI B MeXa-
HU3MaX IMUTONPOTEKTOPHON aKTHBHOCTH IKCTPakToB [2]. B pe-
3y/bTaTe aHaIn3a JQHHBIX HACTOSIIEr0 MCCIIEI0OBAHMS BhISBIIC-
Ha 4eTKasi KPOCC-KOPPEIILHS MEXKIY CPEIAHUMH MOKa3aTeIsIMU,
OTPAXKAIOLIMMH IIUTONPOTEKTOPHBIE/IIUTOTOKCHYECKUE d(Dhek-
Thl 000OBBIX IKCTPAKTOB HA MHTAKTHBIC ¥ MHKYOHPOBaHHBIC B
ycioBHsIX okuciuressHoro crpecca kierkn MJICK (puc. 36).
IIpu sToM, BbICOKOE 3HadeHHE KOIPDUIHEHTA JeTePMHUHALUH
7 (1’=0,5) CBUICTEIBCTBYET B MOJIb3Y HAIMYHUS IPUIHHHO-CIIC/I-
CTBEHHOI cBsi3H (>50%) Mex 1ty 23hEeKTOM IKCTPAKTOB HA MHTAKT-
Hble ¥ MHKYOMpPOBaHHbBIC B YCJIOBHSIX OKHCIIUTEIBHOTO CTpecca
KJICTKH. DKCTPAKThI, TIOKa3aBIlINe HanboJee BBICOKYIO LIMTOIPO-
TEKTOPHYIO aKTUBHOCTh Ha MHKYOHPOBAHbBIC B YCIIOBHSIX OKHCIIH-
tenbHOro crpecca kiuetku MJICK (600s! “Tupkmena‘, barymckue
JyroBble 60061, ueueBnna Lens Culinaris nposiBiin ciabyto (nim
BOOOIIE HE IMPOSIBIJIN) LUTOTOKCUYHOCTh 110 OTHOIICHUIO K HMH-
TaKTHBIM KJIETKAM, TOIJIa KaK [UTOTOKCUYHBIC 0 OTHOILICHUIO K
untaktHeiM MJICK kiietkam sxctpaxtsl 60608 “Yieneou*, “Ily-
J1aBepa” U COM COXPAHWIN BBICOKYIO IPOATIONTO3HYIO aKTUBHOCTh
U B YCJIOBUSIX OKHCIIUTEIIBHOIO cTpecca (puc. 2). OTH pe3ylibTaThl
MO3BOJISIFOT TIPE/IIONIOKHUTB, YTO aHTHAIIONTO3HAS! AKTHBHOCTB KC-
TpaxToB 110 oTHoIeHHo kK MJICK kiietkam 00yciioBiieHa, B OCHOB-
HOM, X aHTUPAIMKabHOM aKTUBHOCTBIO (COepKaHueM (HEHOITb-
HBIX COCJMHEHUH).

B cnyuae kierok Jurkat mpsiMasi KpOCC-KOPPESLHS MEKLy
9 deKToM IKCTPAKTOB HA HHTAKTHBIC Y HHKYOUPOBAHHBIE B yC-
JIOBHSIX OKUCIIHMTEIBHOTO CTPECCca OTCYTCTBYET, CTATUCTHUECKH
HenocrosepHa, 1°=0,09 (puc. 30).

W3 naHHBIX, IPUBEICHHBIX Ha pHC. | cieayerT, 4To B OOIbLINH-
CTBe Cily4aeB 0600O0BbBIC SKCTPAKTHI, IPOSIBISIONINE [IUTOTOKCH-
yeckuii 3 ekt Ha nHTakTHbIe KiIeTku Jurkat (60061 “Yaenedun”,
COsl), HIMTOTOKCHYHBI ¥ 110 OTHOIICHUIO K KJIETKaM, HHKyOupye-
MBIM B YCJIOBUSIX OKHCIIUTEIIBHOTO CTpPecca, OHAKO HETOKCHY-
HbIE 110 OTHOLICHHIO K MHTAKTHBIM KieTkaMm Jurkat 600b1 “Tup-
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6 yenogusx okucaumenvro2o cmpecca kiemxu MDCK (a) u Jurkat (6) (Jurkat - p=0,69, r’=0,024; MDCK - p=0,00001, 1*=0,60)
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KMesa” 1 cinaboTokcuuHble 60061 “IllynaBepa”, 3eneHblil ropox
u veueBuna Lens Culinaris ciocoOCTBYIOT MHTEHCH(UKALUN
aromnTo3a Mpyu HHKyOaluK B YCIOBHIX OKHUCIUTEIBHOTO CTPEC-
ca (puc. 1). Takum 00Opa3oM, yCTaHOBHTbH OJHO3HAYHYIO 3aKO-
HOMEPHOCTh I[UTOIPOTEKTOPHBIX/IIUTOTOKCHIECKUX 3()(PEKTOB
9KCTPAKTOB HA WHTAKTHBIC M HHKYOHPOBAaHHBIC B YCJIOBHSIX
OKHCIIUTENBHOTO cTpecca kietku Jurkat M 3aBUCHMOCTB ITHX
2¢dexToB OT KOHIEHTpaK (EHOJIOB HE YAaI0Ch.

Ha ocHOBaHMHU NPOBEIEHHOTO aHaIM3a CIEAyeT 3aKIIOUYUTh,
YTO pasanyus B 3PPEKTUBHOCTH YKCTPAKTOB C pasandHOil AA
Ha UHTAKTHBIC ¥ UHKYyOHpyeMbIe B YCIOBHUSIX OKHCIUTEIBHOTO
crpecca kietku Jurkat 1 MDCK BO3MOKHO 00YCITOBIICHBI pa3-
JIUYHON TIPOH(epaTUBHON aKTUBHOCTHIO (COOCTBEHHBIM aHTH-
OKCHJIQHTHBIM TOTEHIIMAJIOM) JTHX KIETOK. B HOpMasbHBIX
snuTenuanbHbix Kietkax MDCK, xapakrepusyroluxcsi cpas-
HHUTEJIBHO HU3KOIl MposudepaTuBHON aKTHBHOCTHIO, BBISBICHA
YeTKasi 3aBUCUMOCTh WHTEHCHUBHOCTH aIlONTO3a OT aHTHUPA/IH-
KaJIbHOTO ITOTEHIIHAA 3KCTPAKTa (COOTBETCTBEHHO, 3TU KIICTKH
Gosiee YCTOWYNBBI K PEJOKC-aKTUBHBIM (paKkTOpam, B TOM YHCIIe
x H,0,).

B neiikemust TpanchopmupoBaHHbIX KieTkax Jurkat, xapax-
TEPU3YIOLIUXCSl BBICOKOH TpoirdepaTHBHON aKTHBHOCTEHIO,
BBISIBIICHO HapyIICHHE PEIOKC-3aBUCHMBIX MEXaHM3MOB aHTH-
aroINTO3HOM 3alIUThI KJIETOK, YTO MPOSIBISICTCSI B UX 0COOCHHO
BBICOKOH 4yBCTBUTEIBHOCTH K OKHCHIIUTEIBHOMY CTPECCY.

3akiiroueHue. Pe3ysnbTaTel IPOBEICHHOTO HCCIICIOBAHUS
HO3BOJISIIOT 3aKJIIOYNTh, YTO CeJIEKTUBHAS 3()(EKTHBHOCTH IKC-
TPAaKTOB C pa3MyHOM AA Ha MHTAKTHbIE U WHKYyOHpyeMbIE B
YCIIOBHSIX OKHCIHTENbHOTO crpecca kietku Jurkat 1 MDCK
00yCJIOBJICHBI Pa3IMYHON YyBCTBHTEIBHOCTBIO KJIETOK K OKHC-
JIUTENIBHOMY CTpeccy. B HOpMaJbHBIX AMUTENHATBHBIX KIETKaX
MDCK, ycToiunBbIM K pefokc-akTHBHbIM (axtopam (H,0,),
BBIIBIICHA 4YeTKas OOpaTHas 3aBHCHMOCTb HWHTEHCHBHOCTH
aronTo3a OT aHTUPAAUKAIBLHOTO TOTEHIHANA 3KCTPAKTa; B JIei-
KkeMusi TpaHchOpMHUpOBaHHBIX KieTkax Jurkat, xapaxrepusy-
IOIIMXCS BHICOKOH 4yBCTBUTENLHOCTBIO K okcuaantam (H,0,),
BBISIBJICHO HapYIICHHUE PEOKC-3aBHCUMBIX MEXaHU3MOB aHTHA-
HONTO3HOM 3aIIUThI KJIETOK, YTO IIPOSIBIISICTCS] B OTCYTCTBUH 3a-
KOHOMEPHOCTH LUTOMPOTEKTOP-HBIX/IIUTOTOKCHYECKIX I hex-
TOB IKCTPAKTOB Ha MHTAKTHBIC U HHKYOMPOBAHHBIC B YCIOBHSIX
OKHCIIMTENBHOTO cTpecca KieTku. IlomyueHHble pesynbrarsl
1e71ec000pa3HO UCIIONB30BaTh MPU Pa3pabOTKEe CXeM aHTHOILY-
XOJICBOHM U aHTUBOCHAIUTEIBHON TEPAIUH.
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SUMMARY

SELECTIVE EFFICACY OF GEORGIAN LEGUME EX-
TRACTS ON JURKAT AND MDCK CELLS

Maminaishvili T., Chkhikvishvili I., Enukidze M.,
Machavariani M., Kipiani Nana V., Sanikidze T.

Thilisi State Medical University, Institute of Medical Biotech-
nology. V. Bakhutashvili; Davit Aghmashenebeli University of
Georgia, Thilisi, Georgia

The goal of our study was to establish the anti- proapoptot-
ic activity of the common in Georgia crops on the Jurkat and
MDCK cells.

Extracts of various varieties of beans (Tirkmela, Batumi
meadow, Shulavera, Udelebi, as well as green peas, Lens Cu-
linaris lentils, soy beans) were added to the intact or incubated
under oxidative stress conditions Jurkat and MDCK cells. Cell
viability (apoptosis intensity) was determined by a cell prolif-
erative activity test (MTT test). Correlation and statistical analy-
sis of ANOVA was performed using the package (SPSS version
11.0).

In the presented study the selective effectiveness of extracts
with different antioxidant activity on intact and incubated un-
der oxidative stress Jurkat and MDCK cells was revealed, re-
lated with different sensitivity of cells to the oxidative stress. In
normal MDCK epithelial cells, resistant to redox-active factors
(H202), inverse relationship between the intensity of apoptosis
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and the antiradical potential of the extract was found; in leukemia
transformated Jurkat cells, characterized by high sensitivity to oxi-
dants (H202), a violation of the redox-dependent anti-apoptotic
cell protection mechanisms was revealed, which is manifested by
the absence of regularity of the cytoprotective / cytotoxic effects of
the extracts on intact and incubated cells under oxidative stress con-
ditions. These results can be used in the development of schemes of
anti-tumor and anti-inflammatory therapy.

Keywords: antioxidant activity, Jurkat cells, oxidative stress.
PE3IOME

CEJIEKTUBHAS ®®PEKTUBHOCTb 3KCTPAKTOB
I'PY3UHCKHUX BOBOBBIX KVYJIBTYP HA JURKAT U
MDCK KJIETKH

Mamunanmsuiau T.JL., UxukBumsuiau U./1.,
Enykunze M.I., MauaBapnanu M.I., Kunnanun Hana B.,
Canunknnze T.B.

Tounucckuti 20cyoapcmeenHbil MeOUYUHCKULL YHUgepcumen,
HUncmumym ouomexnonoeuu um. B. Baxymaweunu, I pysunckutl
yneepcumem Jlasuoa Cmpoumens, Tounucu

Lenpio Hamero uccnenoBaHus SIBUJIOCH ONPEAEICHUE aHTU-
IPOANONTO3HON aKTMBHOCTHU PAacHpoCTpaHeHHbIX B ['py3un 60-
60BbIX KyabTyp Ha Jurkat 1 MDCK knetku.

K uHTaKTHBIM HITH I/IHKy6I/IpOBaHHbIM B YCJIOBUAX OKCUIaTUB-
Horo crpecca kietkam Jurkat 1 MDCK no6aBiisuii 9KCTpaKTh
pasnuuHbeIX coproB 6000B: “Tupkmena”, GaTryMcKue JyroBble,
“IlynaBepa”, “Ynenedu”, a Takxe 3eJICHbIH T'OPOX, YCUCBHUIIA
Lens Culinaris, cost. JKu3HecrmocoOHOCTh KJIETOK (MHTCHCHB-
HOCTB arloIlTo3a) ONPeaessIach TEeCTOM MpoIn(pepaTHBHOM aK-
tuBHOCTH KieTok (MTT tecr). KoppensunoHHslil U cTaTucTu-
yeckuit ananmu3z ANOVA npoBoauIiv ¢ UCTIONB30BaHUEM TTaKeTa
SPSS Bepcus 11.0.

PesynbraTel NpoBEAEHHOIO HCCIENOBAaHMS MO3BOJSAIOT 3a-
KJIIOYUTh O CEJCKTHUBHON 3((PEKTUBHOCTH IKCTPAKTOB C pas-
JIMYHON aHTUPAAMKAIbHONW aKTMBHOCTHIO (AA) Ha MHTAKTHBIC
¥ MHKyOHpyeMble B YCIOBHSX OKHMCIIUTEIBHOTO CTpecca KIeT-
ku Jurkat u MDCK, 4to Mo)keT ObITh 00YCIIOBICHO pa3IHYHOM
4yBCTBUTEIBHOCTHIO KJIETOK K OKHCIHMTEIBHOMY cTpeccy. B
yCTOMYMBBIM K pefokc-akTHBHBIM (akTopam (H,0,) Hopmaiis-
HBIX dnuTenuanbHbIX Kietkax MDCK BeisiBiieHa oOparHast Kop-
peisIuoHHast 3aBUCUMOCTb MEXK/Y HHTCHCUBHOCTBIO arloIToO3a
1 AA dKcTpakTa; B JieiikeMus: TpaHC(OPMUPOBAHHBIX KIIETKAX
Jurkat, gyBcTBUTENBHBIX K OKcuaanTaM (H,0,), BbIsBICHO Ha-
pylmieHue peaoKC-3aBUCUMbIX MEXAHU3MOB aHTUAIIONITO3HOU 3a-
IIUTBI KJIETOK, YTO IPOSABIISACTCA B OTCYTCTBUU 3aKOHOMEPHOCTU
[UTONPOTEKTOPHBIX/IIUTOTOKCHYCCKIX 3(P(HEKTOB IKCTPAKTOB
Ha MHTAKTHBIC U I/IHKyGPlpOBaHHbIe B YCJIOBUAX OKUCIHUTECIBHO-
ro crpecca KiIeTkH. [loimydeHHbIe pe3ysbTaThl MOTYT OBITh HC-

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

MOJIB30BaHHBI NTPU pa3pabOTKe CXeM aHTHOITyXOJIEBOW M aHTH-
BOCIIAJIUTENILHON Tepamuu.
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PHARMACEUTICALACTIVATORS OF ATP-DEPENDENT POTASSIUM CHANNELS AS POTENTIAL
NEPHROPROTECTORS AGAINST GLOMERULAR AND TUBULAR DAMAGE TO THE NEPHRON (REVIEW)

'Filipets N., 'Filipets O., 'Slobodian K.,>Gabunia L., ?Gvishiani M., 2Maxaradze T.

'Higher State Educational Establishment of Ukraine «Bukovinian State Medical University», Chernivtsi;
Thilisi State Medical University, Georgia

Cytopharmacological research of drugs has proved that potas-
sium, calcium and sodium ion channels are the targets for the
majority of drugs. However, when it comes to pharmacologi-
cal modulation of ion current, on the first place we put calcium
channels. Potassium channels activators (PCA), not taking into
account the difference in trigger mechanisms of channels kinet-
ics, also indirectly produce cardiovascular effects through the
reduction in intracellular pool of Ca?*. An influence of calcium
channel blockers on the functional state of kidneys was actively
studied and significance of some representatives was actually
proved [1]. Pathogenetic role of potassium channels and efficacy
of their pharmacological activators in acute kidney injury is be-
ing refined.

The goal of research — to generalize available scientific data
concerning the influence of K, , channels activators on kidneys
for administration of these pharmacological class representa-
tives in nephroprotection.

The relevance of problem is confirmed by the fact that system
of K, , channels is one of the main endogenous mechanisms
of cellular defense in myocardial ischemia and hypoxia [2]. As
significant metabolic sensors K, , channels are closed under the
normal conditions. High intracellular ATP concentration inhib-
its, while a decrease in ATP level activates channels. When in
danger of cellular death cells partially loose K*, providing an ad-
aptation to harmful influence with subsequent restoration of ion-
ic composition. Hyperpolarization occurring during the efflux
of K* from cells leads to closing of voltage-regulated calcium
channels of L-type, shortening of action potential and duration
of'its plato. Use of pharmacological CCA results in inhibition of
reactions intermediated by an increase of Ca*" into sarcoplasm.
Metabolic processes are inhibited according to their oxygen de-
mand while energy resources are preserved, what is critically
important in conditions of blood supply deficiency and hypoxia
[3,4]. The main protective mechanisms of K, , channels acti-
vation in sarcolemma of smooth muscles and endothelial cells
are vasodilation, increase in blood supply and oxygen flow to
tissues in need, maintenance of normal coronary blood circu-
lation during reperfusion of ischemic myocardium. Protective
mechanisms of mitochondrial channels consist of inhibition of
the Ca?* influx to matrix, prevention the opening of the mito-
chondrial transport pore, reduction in the free radical processes
of apoptosis and necrosis [5, 6]. Therefore, activation of K, is
an effective direction of pharmacotherapy, although their place
in nephroprotection isn’t completely defined yet.

Localization and function of potassium channels in neph-
ron. In kidneys K, , channels are found in afferent and effer-
ent arterioles, and proximal tubules taking part in maintenance
of hemodynamics and reabsorption of electrolytes. In tubular
part of nephron K* secretion is regulated by at least two types of
channels ROMK and BK (other types aren’t defined yet). Renal
outer medullary channels ROMK: ROMKI1 (K, 1.1a), ROMK2
(K, 1.1b), ROMK3 (K, 1.1¢) — from the family of K+ inward rec-
tifier Kir (Kirl.1), are found in ascending loop of nephron (loop
of Henle) and are responsible for the transport of potassium ions
required for the adequate absorption of NaCl by Na*-K*-2CI~
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co-transporter (NKCC2). They also deal with the transepithelial
current in ascending part of Henle loop as well as with difference
in potential to enable paracellular reabsorption of Na* and K*. In
the cells of cortical collecting tubules they provide a dominant in
potassium balance secretory mechanism for K*. In the distal part
of nephron ROMK1 and ROMK3 are the important components
of a regulatory mechanism of K* secretion by kidneys, participating
in its excretion and maintenance of potassium balance. ROMK type
channel isn’t a classical K*, , channel; however, it is inhibited by
the cytoplasmic ATP similarly to potassium secretory channels in
ascending loop and collecting tubules. Activity of ROMK directly
depends on Na'-K*-ATPase. Apparently, stimulation of Na'-K'-
ATPase activity by substrate action of K* decreases the intracellular
ATP/ADP ratio, hence releasing ROMK from inhibition resulting
in increase in K excretion. In podocytes, glomerular mesangial
cells and in some segments of kidney tubules (as well as in main
cells, cells of connecting tubules and cortical collecting tubules) are
big calcium-activated potassium channels — BK, which are of four
subtypes — BK1-B4. They are responsible for the current-induced
K* secretion in the distal part of nephron and maintain volume regu-
latory function of kidneys as well as arterial blood pressure [7-10].

Influence of potassium channel activators (PCA) on kidneys.
Pharmacological group of PCA includes drugs of different
chemical structure and selectivity with vasodilatory, antihy-
pertensive and antianginal actions: benzopyrens (cromokalim,
levcromokalim); benzothiadiazines (diazoxide); derivatives of
nicotinamide (nicorandil); derivatives of guanidine (pinacidil);
pyrimidines (minoxidil). Scientific data about influence of PCA
on water-salt balance and kidney function are controversial. For
instance, according to results levcromokalim showed renopro-
tective effect in diabetic and normal rats, this was confirmed by
a decrease in creatininemia and increase in creatinine clearance.
Moreover, it corrected polyuria — an important symptom of dia-
betes mellitus [11].

Administration of diazoxide ameliorated hypotermic injury of
kidneys due to its antioxidant effect and reduction of apoptosis.
However, it was experimentally established a stimulation of re-
nin secretion by diazoxide due to its direct effect on juxtaglo-
merular cells of kidneys, which may be one of the mechanisms
of sodium and water retention under its influence [12].

Antidiuretic and antinatriuretic effects were observed in rats
after administration of minoxidil. Due to water retention and
overload with fluid minoxidil should be administered cautiously
to patients with chronic kidney diseases [13].

Controversial research results on renal effects of pinacidil
draw the attention. In rats with spontaneous hypertension pinaci-
dil reduced vasoconstriction and peripheral vascular resistance,
increased proximal tubular hydrostatic pressure and index of
glomerular capillary pressure. Administration of pinacidil prior
to hemorrhagic shock maintained kidney blood circulation and
mitochondrial function. On the contrary, intravenous adminis-
tration of pinacidil to dogs resulted in decrease in diuresis, glo-
merular filtration rate (GFR), electrolytes excretion, which was
caused by its hypotensive effect with subsequent decrease in
kidney perfusion pressure [14-16].
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A practical significance of potassium channels modulation is
confirmed by results of L-arginine research. As a precursor of
NO synthesis (endothelial vasodilating factor) L-arginine pro-
duces indirect effect through an opening of potassium channels.
Influence of L-arginine resulted in reduction of protein excre-
tion and inhibition of hyperfiltration in rats with diabetes; while
in rats with mercury-induced nephropathy an increase in GFR
along with decrease in creatininemia and proteinuria was ob-
served. Other reports testify an enhancement of fibrosis devel-
opment following L-arginine administration in mice with lupus-
nephritis caused by overproduction of NO. It was accompanied
by albuminuria, stimulation of transforming factor § (TGF f),
fibronectin, plasminogen 1 activator inhibitor in kidney matrix;
increase in L-citrulline, nitrogen, nitrogen oxides NO and NO,
(NOx). Established results show that drug shouldn’t be used for
treatment of kidney diseases of immune genesis [17-19].

A unique pharmacological profile distinguishes nikorandil
from others due to its combined characteristics of NO donator
and opener of mitochondrial K, channels. It was experimen-
tally established the ability of nikorandil to reduce proteinuria
and glomerular disturbances in diabetes mellitus, arterial hyper-
tension, mesangioproliferative nephritis, and kidney ischemia-
reperfusion [20-22]. It is considered that the main mechanism of
protection by nikorandil is an increased antioxidant defense of
podocytes, which play a key role in occurrence of proteinuria,
as they maintain the integrity of glomerular filtration barrier.
Another mechanism of nikorandil effect is a blockage of tubu-
lar interstitial damage through inhibition of xanthine oxidase of
macrophages, which generates superoxide radical, until the re-
duction of oxidative stress. At the same time a prophylactic use
of nikorandil in patients with kidney dysfunction prior to coro-
nary angiography didn’t affect the incidence of contrast-induced
acute kidney injury (AKI) [23].

Nephroprotective effect in spontancously hypertensive rats
was shown by iptacalim (2,3-dimetyl-N-(1-metylen)-2-butana-
min hydrochloride), which decreased proteinuria, pathological
changes in tubular, interstitial, and glomerular filtration mem-
branes, improved kidney functions, facilitated reversion of vas-
cular remodeling [24, 25]. Meanwhile, to make a final conclu-
sion, large-scale research of iptacalim is needed.

It should be mentioned, that during the last decade a scientific
interest in clinical estimation of monotherapy and combined use
of PCA with other cardiovascular medicines decreased dramati-
cally. Paradoxicality of current situation is that PAC is really
existing class of antihypertensive, antianginal, cardioprotective
drugs, which action realizes organism’s defense against hypox-
ia. This fact stimulated the creation of fluorine containing K
channels activators. It was established that fluorinated analogues
of diazoxide and pinacidil are characterized by less toxicity,
stable therapeutic effect, and higher antioxidant resistance of
molecule, lipophilicity and bioavailability. As it was proved in a
substantial research, the most prospective KATP channels acti-
vator is cardioprotector and spasmolytic flocalin, synthetized in
the Institute of Organic chemistry of the NAS of Ukraine under
the management of Professor L.M. Yagupol’skiy [26]. To broad-
en the experimental justification for the industrial production of
flocalin the experimental estimation of flocalin influence on kid-
neys was conducted. It was established, that changes in kidney
functions in laboratory white rats after intragastric administra-
tion of flocalin at a dose of 5 mg/kg and 10 mg/kg under the con-
ditions of water-salt loading, are the reactions of maintenance of
the water-osmotic balance [27]. Renal effects of flocalin remain
on the background of enalapril use, indicating the possibility of
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its combined use with renin-angiotensin system inhibitors [28].
On the models of mercury-induced and hypoxic histohemic ne-
phropathy a regulatory influence of flocalin on energy metabo-
lism, proteolysis, enzymatic fibrinolysis, structural changes of
nephrocytes were observed. Protective effect manifested by re-
duction of sodium ions loss with urea and antiproteinuric effect,
allowing to consider flocalin as a perspective nephroprotector in
the management of kidney disorders [29-32].

Conclusions. Unique properties of K, channels and existing
experience of pharmacological correction of their activity jus-
tify the feasibility of search for new compounds — regulators of
transmembrane movement of potassium ions. Analysis of renal
effects of K, channels activators allows stating a fact of per-
spectivity of the further studies of these pharmacological class
representatives as the potential nephroprotectors in glomerular
and tubular damage of the nephron.
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SUMMARY

PHARMACEUTICAL ACTIVATORS OF ATP-DEPEND-
ENT POTASSIUM CHANNELS AS POTENTIAL NEPHRO-
PROTECTORS AGAINST GLOMERULAR AND TUBU-
LAR DAMAGE TO THE NEPHRON (REVIEW)

'Filipets N., 'Filipets O., 'Slobodian K.,?Gabunia L.,
*Gvishiani M., *2Maxaradze T.

'Higher State Educational Establishment of Ukraine «Bukovin-
ian State Medical University», Chernivtsi; *Thilisi State Medical
University, Georgia

Considering the incidence, high risk of progression and se-
vere consequences of renal pathology, a preventive therapy as
well as correction of kidney dysfunction are issues of a great
importance today. An essential condition for an improvement
of nephroprotection is a determination of new mechanisms of
disturbances and restoration of homeostatic kidney processes.
A unique physiological role of ATP-dependent potassium (K, ,)
channels and their participation in adaptive-compensatory reac-
tions substantiate the feasibility of search for effective nephro-
protectors among pharmacological modulators of their activity.
The goal of research — to generalize available scientific data con-
cerning the influence of K, , channels activators on kidneys for
prospective administration of these pharmacological class repre-
sentatives in nephroprotection. Analysis of renal effects of K,
channels activators allows stating a fact of perspectivity of the
further studies of these pharmacological class representatives as
the potential nephroprotectors in glomerular and tubular damage
of the nephron.

Keywords: activators of ATP-dependent potassium channels,
nephroprotection.

PE3IOME

DAPMAKOJIOTHYECKHE  AKTUBATOPbBI  AT®-
3ABUCUMBbBIX KAJIMEBBIX KAHAJIOB KAK IIO-
TEHIUUAJIBHBIE HE®POIIPOTEKTOPBI IIPU I1O-
BPEXJIEHUU KJIYBOUYKOBOI'O U KAHAJIBIIEBOI'O
OTAEJIOB HE®@POHA (OB30P)

l®uannen H., '®@uannen 0.0., 'Ciodonsu K.B.,
Tadyuus JLIO., ‘I'enmmanu M.I., 2Maxapanze T.I.

!Boicuiee 2ocydapcmeennoe yuebnoe 3aeedenue Yrpaunvl «by-
KOBUHCKULL  20CYOApPCMBEHHbI  MEOUYUHCKULL  VHUBEPCUMEN,
Yepnosyol, *Tounrucckuil 20cy0apcmeeniblil MeOUYUHCKUU YHu-
sepcumem, I pysus

YuuThiBas 4acTOTy BO3HHUKHOBEHMs, 3aKOHOMEPHOE IIpo-
IPECCUPOBAHUE M TSKEINbIC MOCICACTBUS HE(POIOrHIECcKOi
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HaTOJIOT MK, 0CO0YI0 3HAYMMOCTh IpUOOpeTaeT mpodieMa mpe-
BCHTHBHOM TEpalMu U KOPPEKIMH MOYECUHBIX THCHYHKIHUIL.
H606XO}1HMBIM yCIlOBI/IeM JJI1 COBECPILICHCTBOBaHUA MEIMKa-
MEHTO3HOW He(QPOIPOTEKINH SIBISICTCS YCTAHOBICHHE HOBBIX
MEXaHHU3MOB HapyLueHm[ N BOCCTAHOBJICHUA I'OMEOCTATHYCC-
KHUX IPOLIECCOB MOYeK. YHUKaIbHAs (PU3HOJIOTUYECKAsT PONIb U
ydacTue B aJaNTalMOHHO-KOMIICHCATOPHBIX peakuusx ATd-
3aBUCHMBIX KanueBbix (K, ) KaHanoB o0yclIoBaIMBAIOT LEJIe-
c000pa3HOCTh Moucka 3()(HEKTUBHBIX HEHPOIPOTESKTOPOB Cpe-
11 (hapMaKoJIOrHUECKUX MOZYJISITOPOB HX aKTUBHOCTH.
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Lens 0630pa — 00001IeHIE HAYIHBIX CBE/ICHNUI, KACAIOIINXCS
BIMSHUN Ha MOYKM akTuBatopos K, KaHajuoB, st NIPUMEHE-
HUSI TIPEICTABUTENCH 3TOro (hapMaKoIIOTHUECKOTO Kilacca B He-
(bponpoTeKIuu.

Ananusz  HepporponHelx 3¢dekToB akTuBaropos K, o
KaHaJOB IO3BOJISCT CJEIaTh BBIBOJ O MEPCICKTUBHOCTH
JMATbHEHINX UCCICIOBAHUN MpEACTaBUTENICH 3TOr0 (apma-
KOJIOTHYECKOTO Kjlacca B KauyeCTBE MOTCHIIMAIBHBIX HEPPO-
MPOTEKTOPOB IPHU MOBPEXKICHUN KIyOOYKOBOTO U KaHAJbIIE-
BOTO OT/ICJIOB HepOHA.
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