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

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

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

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

IIpu npencTaBneHny B Ie4aTh HAYIHBIX IKCIIEPUMEHTATFHBIX pab0T aBTOPHI IOJIKHBI YKa3bIBaTh
BUJ U KOJIMYECTBO SKCIIEPUMEHTAIBHBIX KUBOTHBIX, IPUMEHSIBIIMECS METOABI 00€30011BaHUS H
YCBIJICHHUS (B XOJ€ OCTPBIX OIIBITOB).

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

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

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

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

7. ®aMUINU OTEYECTBEHHBIX AaBTOPOB MIPUBOMATCS B OPUTHHAIBHON TPAHCKPUIILINH.

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

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

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

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

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

Hpﬂ HApyHI€HUU YKa3aHHbIX IMPaBUJI CTATbU HE PAaCCMaTPUBAIOTCH.




REQUIREMENTS

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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




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
LAobs@Bgmo gyagmol 1 2390©0bg, 3 13 Logsbol dodibgbs ggenols 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. dogOmagm@m-
Lbyg@omgdols (od(gmgddo Lakodms dogmommm mggmsdol sb mdogdBogol Lodgoggdom
35000950l ba@olibo, sbomsagdols dgmgdgols ob 033G gabsi00ls dgmmeo s s@bodbmm Ly-
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 s3BmEA0l dglodsdobo N @o@g@s@yg@ol bools
dobggom.

9. LEASASL Mmob gbs obanwgl: o) WoFgbgdbymgdbols ob Lodgibogdm byenddwgsby-
gols Fodwyobgds, ©sdm{dgoygmo bygandmfg@oms ©s dgkoom; &) o@gol L3gEoseolBols
©5dmdgdygmo @9i396%0s, GmIgandoiz Jomomgdyemo 0dbgds Lsgombols sf@ysemds, dologols
Logdomds, 3gmmeol Lobommds, dgogygdol LadgEbog@m-3@sJ@oggao 3bodgbganmds.

10. GEoEool deagml Loko®ms yggans 5g@m@ol bgedm{g@s, @mdgammns Gomwgbmds

o0 9bws s@gdo@gdmogls 5-b.
IL. @gsdizos 0dmggol gaegdsl dgolfmaml LEs@os. GgJb@ by Igdomds s dg-
X9090> bpgds Losgdmmm m@ogobsgols dobgwgom.

12. woygdggdgmos @gsdiosdo obgmo LEs@ool Fodmoagbs, @mdganoi ©olsdgdwaw
Jodwagboano ogm Lbgs @gosdiosdo ob godmdszgybgdygmo ogm Lbgs aodmgdgddo.

>0bodbyyao F9bgdol wodwgggol dgdmbgggsdo LHsBogdo @ aoboboagds.




GEORGIAN MEDICAL NEWS
No 5 (266) 2017

Cooepoicanue:

Cemnamsuiu P.U.

NMMYHOPEABUJINTOJIOTUA: B3IJIAL OT UICTOKOB B BYAVIIEE.

OT UMMYHOTEPAITMH K ITEPCOHAJIM3NPOBAHHOM

TAPTETHOM UMM YHOPEABMITATALIA. ..o es e ees e s eseees e esses s seeseseneses 7

Cnassinckan T.A., CaanaukoBa C.B.

OCHOBHBIE DTAIIBI ITPUT'OTOBJIEHU A X KU3HECIIOCOBHBIX OITY XOJIEBBIX KJIETOK PAKA
MOYEBOTI O ITY3bIPS: OT BBIAEJIEHW A OITY XOJIEBOI'O MATEPUAIJIA

1O KPUOKOHCEPBALIUU KJTETOUHBIX JIHI ...t 19

Canassinckas T.A., CanabHukoBa C.B., CenuamBuiu P.H1.
KPUTEPUU OTBOPA OITYXOJIEBBIX KJIETOK U ITEPCIIEKTUBBI UCIIOJIbB3OBAHM S
CIELIU®HNYECKO IMMYHOTEPAITUU TP PAKE MOYEBOT'O ITY3BIP .....cooeeeeeeeeeeeeeeeeeeen 26

Paksashvili N., Ninikashvili T., Azrumelashvili T., Mizandari M.

CURATIVE TREATMENT OF COLORECTAL CANCER SOLITARY METASTASIS

TO LIVER SUBCAPSULE BY PERCUTANEOUS US GUIDED RADIOFREQUENCY

ABLATION USING HYDRODISSECTION (CASE REPORT)......coiiiiiiiiiiieiieeit ettt e 34

Mitskevich N., Tsertsvadze T., Mchedlishvili K., Matchavariani K., Guruli G.
MODULATION OF ANTITUMOR IMMUNE RESPONSE
IN MOUSE PROSTATE CANCER MODEL.........coiiiiitieiiitieiieteeee ettt ettt et et essesseessesneesesneesseeneas 39

Boiko M.U., CennamBuiu P.U., IllaBa B.B., I'o6aera C.JI., BrikoB .M., Baco A.A.

BbIBOP CITOCOBA MUHUMHBA3ZUBHOM IMAJIJIMATUBHOM JEKOMIIPECCUU

[IPU JIEYEHUU BOJIBHBIX CO 3JIOKAYUECTBEHHOM OBCTPYKLIMEN KEJTUEBBIBOAIIMX [TYTEN
HA OCHOBE U3YUYEHUS BUOXUMHWYECKUX TTIOKABATEIEM KEJTUM .........ooveeveeeeeeeeeeeeee e 47

Pantsulaia I., Kikodze N., Chikovani T.
LATENT TUBERCULOSIS POTENTIAL BIOMARKERS: REACTIVATION OF INFECTION.........cc.ccovveeunnene. 54

ApucrandexoBa M.C., Baamacosa W.I1., Manosa E.C., Cennamsusu P.H.
AHTUPETPOBUPYCHAS TEPAIINA 1 PUCK ITPOI'PECCUPOBAHUS ®UEPO3A ITEUEHU
YV BOJIBHBIX, KOMHO®ULIMPOBAHHBIX BIU/BIIC.......ccvvioiiiiieceeeetee ettt ettt eve e e 58

HecrtepoBa U.B., KoBanesa C.B., Yynuiosa I'.A., Jlomratuaze JI.B., KpyroBa B.A.,

Acnansia U.9., Tynenannosa A.M., Manunosckas B.B.

KOMBUMHMPOBAHHASI UMMYHOTEPAIIN S PELHUAVIBUPYIOIIIETO

XPOHMYECKOI'O HECIIEHU®HNYECKOI'O BYJIbLBOBAT MTHUTA

Y UMMYHOKOMITPOMETUPOBAHHBIX JIEBOUEK........cc.cooiiiiiitiiiieeeteeee ettt evee e 64

Kobaidze K., Harrison A., Burklin Y., Patidar V., Riccardi M.
AUTOIMMUNE LIMBIC ENCEPHALITIS (CASE REPORTS) ...cootiiiiiiiieeecit ettt 69

Kukanumsuau B.1O., Topracaunze H.C., 3ypadamsuin /1.3.,

Cynaxseanage I1.I1., Mananusa M.A., Typa6eaunze JI.I.

NCCIIEAJOBAHUE JIMIINAOB IIJIOJOB MEJIKOI'O OPEXA (CORYLUS AVELLANA L),
TTPON3PACTAIOIIETO B TPYBHI ......cooiiiiiiiiiieniiiiereet ettt ettt sttt sttt e 74

bepunze J1.H., Metpeseau M.B., [I:koxanze M.C., bakypunze K.A., bepamsuiu JI.T., Bakypuaze A.Jl.
UCCJIEJOBAHUE ITUTOTOKCUYECKON AKTUBHOCTH

METAHOJIBHBIX DKCTPAKTOB DHJIEMUYHbBIX BUJIOB PACTEHUI POJIA ERYSIMUM
AJDKAPCKOI'O ®JIOPUCTUUECKOTO PAMOHA TPY3UM .........cooooooeeeeeeeeeeeeeeeee e 80

© GMN



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

Sepiashvili R., Chikhladze M., Khachapuridze D., Gamkrelidze S.
CORRELATION BETWEEN SPIROMETRY DATES AND SPECIAL ALLERGEN-
SPECIFIC IgE IN PATIENTS WITH BRONCHIAL ASTHMA IN WEST GEORGIA........ccccooiiiiieeeee 86

Banumsuan T.H., Yuxnaagze M.B., lamkpemnaze C.JL.
OLEHKA ITAPAMETPOB BHEIIHEI'O JABIXAHUA CTYIEHTOB........cccvieiiiiiieieece ettt 89

Mauapapze [LIL., SInaeBa X.A., Asuios K.K.
AMBPO3UIHA ST AJIJIEPTHS HA FOT'E POCCHUU - B YEUEHCKOM PECITYBIIUKE ... 93

Xaarypuna E.O., Hecreposa U.B.

OLIEHKA ITMHAMUKUM JUIMHBI TEJIOMEP JINM®OIINTOB

Y UMM YHOKOMITPOMETUPOBAHHbIX IETE1

C XPOHUYECKNMMU 3ABOJIEBAHMAMM PECIIMPATOPHOTI'O TPAKTAL......c.ocviiiiiirieieene e 99

HNBanoB M.®., baamacosa WU.I1., Bacuéna 7K.II.
OEHOTUITMYECKHWE OCOBEHHOCTU JIMM®OIINTOB
[IPU TEMOPPATMYECKOM JINXOPAIKE C TIOUEYHBIM CUHJIPOMOM ... 104

Hecrtepoa U.B., EBrieBckuii A.A., Yynuiaosa I A., KoBanesa C.B., JJomtaruase JI.B.

JTUHAMUKA BOSHUKHOBEHUS U PETPECCUM HEUTPODUJIBHBIX

SKCTPALEJIJTIOJISIPHBIX CETEM B SKCIIEPUMEHTAJIBHOM MOJIEJIM PAHEBOI'O
NMHOEKIIMOHHO-BOCITAJIMTEJIBHOT O ITPOIIECCA .....ooiiieie ettt ettt sve et esvae e 110



GEORGIAN MEDICAL NEWS
No 5 (266) 2017

HAYKA

NMMYHOPEABUJINTOJIOTUA: B3TUIAA OT UHCTOKOB B BYIYIIEE.
OT UMMYHOTEPAIIUU K IEPCOHAJIN3UPOBAHHOM
TAPTETHOM UMMYHOPEABWJINTAILIUUA

Cenunamsuuau P.U.

Poccuitickuii ynusepcumem opyicowl napooos, Mockea; Hayuonanvuvii Hucmumym annepzonoeuu, acmmol
u Kaunuveckou ummyrnonoeuu AH I'pyzuu; Uncmumym ummynogpuszuonozuu, Mockea, Poccuiickas @edepayus

VYenexu, TOCTUTHYTBIE B KIMHUYECKOW UMMYHOJIOTHH 32
MOCJIETHUE TOJIbI, TO3BOJIMIIU K HACTOSAIIEMY BPEMEHH BhI-
SIBUTh HApPYIICHUS (PYHKIIMOHUPOBAHUS UMMYHHOU CH-
CTEMBI [IPU PA3JIMYHBIX COCTOSIHUAX opranu3mMa. O1HaKo
HE Bcerja npuMeHsieMble CPEICTBA U METO/IbI UX JICUEHUs
00a1aliu TOCTATOYHBIM TEPAEBTHYCCKIM d(PHEKTOM U
JlaBajiu >KellaeMble pe3ynbrarhl. J[Jisi BOCCTaHOBIEHUS
HapyHmIeHHON QyHKIIMM UMMYHHOU CUCTEMBI HEOOXO U -
MBI MHBIE MOAXOJIbI K MPUHIIMIIAM JIeYeHHs. TOTYKOM K
HaKOIUJIEHUIO HOBOTO YPOBHS 3HAHUM U KaTaJlIU3aTOpPOM
Hay4HBIX UCCIEAOBAHUN B KIMHUYECKOH HMMYHOJIOTUH
MOCIIYKHUJI0 BHEAPEHUE HOBOTO MOHITHUS — UMMYHOpea-
ownmuranuys [7,8]. B ero cMBICH 110 COBPEMEHHBIM TPe/I-
CTaBJICHUSIM BKJIAJ[bIBAE€TCSl HE TOJIBKO BOCCTAHOBJIEHHUE
HapyIIEHHbIX 3BEHbEB UMMYHHOM CUCTEMBI, HO U BBI3]I0-
pOBJICHHE OOJLHOTO MPU OCTPOM TCUCHHUH 3a00ICBaHUS
WY TOCTUKEHUE CTOMKOM PEMUCCHH MTPU XPOHUYECKOU
naronoruu [1,3-6,10-22].

MHe nocYacTIIMBUIIOCH OBITh Y UCTOKOB €€ 3apOXKICHUS U
CTaTh HE TOJHKO OCHOBOIIOJIOKHUKOM COBEPIIICHHO HOBO-
TO HAYYHOTO HAIPABJICHUS — UMMYHOPECAOWINTAIINN, HO
¥ OCHOBATeJICeM HOBOI MEIUITMHCKOM HAYKH — IMMYHOPE-
a0UIUTOJIOT UM,

Cel"OﬂHfI MOXXHO YBEPCHHO CKa3aTb, 4YTO I/IMMyHOpea6I/I-
JIMTOJIOTHA polljia IMyTh OT NPOCTOTO TEPMUHA, OT «BOC-
TOYHOHN CKa3KH» A0 BCEMHPHOI'O0 IMpHU3HAHUA. Mmuorue
MOM YYCHHUKH, IMOCICAOBATCIIN B PA3JIMYHBLIX CTPAHAX U
peruoHax Mupa aKTUBHO BKJIIOYMWINCH B pa3pa60TKy n
HU3yUCHUEC np06neM, OCHOBHBIX METOJAOB U IMPUHIIUIIOB
PIMMyHOpea6I/IHHTOHOFHI/I. BI)IHYCKaIOTCH MOHOFpa(l)I/II/I,
CTaThbu, l'[y6.]'H/IKyIOTC$[ O630pb1, 3alUIar0TCd auccepTa-
U, MpOBOAATCA HAYYHBIC KOHI'PECCHI, KOH(i)epeHHI/II/I,
CUMIIO3UYMBI, T.C. I/IMMyHOpea6I/IJ'II/ITOJ'IOFI/IH KaK HaykKa
JKUBCT HOHHOHeHHOﬁ JKU3HBI0. XOTEN0Ch OBl OMIAHYTHCA
Ha3aJl 1 BCOOMHUTH Y Th, KOTOpLIﬁ npounuia MEJUIMHCKAasA
HayKa, IpeKJAC YeEM HpHﬁTH K IOHUMAaHUIO I/IMMyHOpea6I/I-
JINTOJIOTHH, a TAKIKEC paCCKa3aTb YUTATCIIAM O COBPEMCH-
HBIX €€ YCII€XaX U MECPCHCKTUBAX €€ PA3BUTUSA.

Vcroprdecku clI0KHIO0Ch TaK, YTO TEPMUH HMMYHOpeaoH-
JIUTAINS BO3HUK Ha (DOHE yrKe MMEIOIINXCS ONpe/IeTIeHHBIX
YCIIEXOB JiedeHHsI OOJIBHBIX C HapyHIEHHOW (QyHKIuei
MMMYHHOH cucTembl. BHayane BO3HUKIIO NOHATHE UM-
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MYHOTEpAIuy, KOorja Je4eHrue TOM MM MHOM MaToJIOTuu
MPOBOAMIN UMMYHOJIOTHYeCKUMH MeTogaMu. Hapumep,
NpUMEHEHHE NpH TUPTEPUN TPOTUBOAUPTEPHUITHOTO
AQHATOKCHHA.

3areM Bcrana mpobieMa mepecasjku OpraHoB M TKaHEH
IpU ayTOMMMYHHBIX 3a0osieBaHusX. HeoOxommumo Obu1O
3aTOPMO3UTH HOPMAJIBbHOE (yHKIIHOHUPOBAHNE UMMYHHOM
cucteMsl. 1 moHATHE UMMYHOCYIIPECCUSI TOUHO OXapaKTe-
PH30BajIO MOCTABIEHHYIO LEJIb.

[TosiBiieHre BTOPHYHBIX UMMYHOJIE(DUIIUTOB, CBSI3aHHBIX C
HUMMYHOJIOTHYECKOI HEAO0CTaTOYHOCThIO, MOCTABUIIO BO-
POC 00 IMMYHOCTUMYJISIIIAH, TIOHSTHSI MHOTO3HAYAIIIEro
BHaYaJje, HO KaK TOJBKO ObIIO YCTaHOBJIEHO, YTO MMMYH-
Hasl cucTeMa (YHKIMOHHUPYET C TIOMOIIBIO MO KpaiHei
Mepe BYX JI€CATKOB Pa3INUHBIX 3BEHBEB, TO Cpa3y BCTAI
BOIPOC: KAKOE 3BE€HO CTUMYNIHUPOBATh? A TO IPOCTUMYIHU-
pyelb KJIETKH-CYIIPECCOPBl — M BMECTO OJKHIaeMOTo (-
(hexTa yaydIIeHNsI MOXKHO yXYIIIIUTh COCTOSTHHE OOJILHOTO.
[TosTOMY NOHSITHE KUMMYHOCTUMYJISILIASD) HE 00BSICHSIIO,
YTO CTUMYJIHPOBATh, @ YTO TOPMO3UTH, a TAKIKE HE MOITIO
JlaTh OCHOBaHUE s AU((HEpeHIIMPOBAHHOTO TTOX0/1a K
KaX/IOMy 3BEHY.

BHenpenue B MpakTHKy HMMYHOKOPPEKIIMH Ha 3TOM (OHE
OBUTO OOBEKTUBHBIM IMPOIIECCOM, C TIOMOIIBIO KOTOPOTO
MOKHO OCYIIIECTBUTH KOPPEKIIUEO HAPYIIICHHBIX MTOKa3aTesei
MMMYHHOU CHCTEMBI ¥ BRIBECTH MX Ha HEKHIA HOBBIN YPOBCHB,
KOTOPBII COOTBETCTBYET HOPMATLHBIM TTapaMeTpaM.

OnHaKo 4acTo BO3HUKAJ BOIPOC: BCETA JIN HEOOXOMMO
IIpUMEHEHNEe UMMYyHOKoppeKiuu? Eciiu CHUXKeH KakoH-TOo
MoKasarenb, TO CIeTyeT JIU €ro IPUBOJUTH K HopMe? B cBs-
31 C 3TUM MOHATHE KUMMYHOKOPPEKIIUS HE BCETAA JaBajo
OTBETHI Ha BO3HUKAOIIUE BONpockl. [ToaToMy nosiBinenue
MOHATHUS. UMMYHOMOAYISIMY B cepeaure 70-x rogoB XX
BeKa OBLIO OOBEKTHBHBIM MPOIECCOM B KIMHHYECKOH
UMMYHOJIOTUH, a IPUMEHEHHE UMMYHOMOIYJIUPYIOIIHNX
IpenapaToB MPHU TOM OKa3bIBaI0 UMMYHOTPOIIHOE AEH-
cTBHE ¢ 3PPEKTOM BOCCTAHOBIICHHSI TOHMKEHHBIX HIIH MO~
BBIIICHHBIX MOKa3aTeae IMMYHHOH CUCTEMBI 10 HOPMBI.

B MHOTrOUMCIEHHEBIX pa60Tax IMOKa3aHO CTUMYJIUPYIOLICE
1 CynpeCcCOPHOC BIIMSITHUC HA UMMYHHYIO CUCTEMY pa3JInyi-
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HBIX ()aKTOPOB IK30I'€HHOT'O M 3HAOTCHHOTO Xapakrepa. K
HUM OTHOCSITCSI Pa3HOOOPAa3HbIE BEIIECTBA OPraHUIECKOi
Y HEOPraHMYECKOW MPUPO/IbI, OMOMOIIMMEpPHI, KOMITOHEH-
ThI YyXXEPOAHBIX OPTAHOB U TKaHEH, MUKPOOHBIX KJIETOK.
HpI/I 3TOM BCC BCHICCTBA, 6HaFOHpI/I)1THO BIIMAKOOIUEC HA
UMMYHUTET, TOJYYWJIN HAa3BaAHUC «aIbIOBAHTHD) (OT aHITJI.
adjuvant — MOMOTaFOIIHIA, TIOJIC3HBIH ).

B psize pabot noHsTHE UIMMYHOMOJYJISITOPOB TOJKYETCSI
OYEHb LIMPOKO: K HUM OTHOCST a/IbIOBaHThI, IMMYHO/IC-
npeccanThl. [IpUHSIB TaKyr0 TOYKY 3PEHHMS, MbI JIOJDKHBI
ObUTH OBl KOHCTATHPOBATh, YTO BCE 3apPETHCTPUPOBAHHBIC
MMMYHOOHOJIOTHUYECKHUE ITPpenaparkl (a ux 0oJee ThICSUn) —
BaKIMHbI, IMMYHOIIIOOYJTHBI, OakTeprodaru, mpenaparsl
HOPMO(IIOPBI, ajIepreHbl, IUTOKUHBI — SIBISIFOTCS. UMMY-
HOMOJYJIMPYIOIIMMHU TpernaparaMu. ExeroqHo Toiabko B
Poccun 20-30 HOBBIX UMMYHOOMOIOTHUCCKUX MPEIaPaToOB
YCHENIHO POXOJIST IOCYAapPCTBEHHBIE HCTIBITAHUS, IIPUYEM
1/3 13 HUX — 3TO TIpenaparkl, BBoAuMbIe oM [ 12]. Takast
LIMPOKasi TPAKTOBKA ObLi1a ObI BIIOJIHE CITPABEITIMBOM, €CITN
Obl UMMYHHBIH OTBET HE ObLI criel(UICCKOi peakiueit
Ha aHTHUTEH.

JL71s1 MOHMMaHUs, Y4TO e TAKOE UMMYHOMOYJIATOPBI, HAMU
JIaHO UX OIpENEICHUE:

VIMMYyHOMOZYJIITOPBI — 3TO IIPENaparsl, IPEUMYILECTBEHHO
BIIMSIIOILME B TOI MJIM MHOM CTETICHU Ha (DYHKIIMOHAIILHYFO
CHUCTEMY UMMYHHOTO F'OME0CTa3a U XapaKTepU3YIOILUECs
TPOMHOCTBIO U CIEHU(PUIHOCTHIO K UIMMYHHOH CHCTEME.

C pa3nu4HOl CTENEeHbIO NHTCHCHBHOCTH Ha UMMYHHYIO
CHUCTEMY MOTYT BIHSTh U APYTHE, CaMble pa3IMYHbIC Mpe-
naparbl M BO3JICHCTBUS, HAllpUMeEp, MUILEBbIC J00aBKH,
Pa3IMYHOTO POAA IUTOCTATUKU U MOHU3UPYIOIIEe U3ITy-
yenue. OHAKO Takue MOJIYISTOPHI HE 00JaaroT TpOIl-
HOCTBIO K CUCTEME MMMYHHUTETa U MPEUMYIIECTBEHHBIM
JICHCTBUEM Ha €€ NapaMeTpbl U B OTHOCUTEIILHO PaBHOMU
CTETICHU JEHCTBYIOT Ha pa3jMUYHbIC OPTaHU3MEHHBIE
CHUCTEMBI, B TOM YHCJIe ¥ Ha UMMYHHYI0. [lo3ToMy oHHI
HE MOTYT OTHOCUTBCSI K 0003HAUCHHOM BBIIIE KaTETOPUH
HMMYHOMOAYJISTOPOB U MMEHYIOTCS KakK INpenaparsl,
HecnenupUUecKH BIUSIONINE HA UMMYHHYIO CUCTEMY,
CITIOCOOHBIC OKa3bIBAaTh JCMPECCUBHOC WM, HA00OPOT,
CTHMYIIUpYIOLIEe NeHCTBHE Ha €€ KOJTMYESCTBEHHBIC W/HITH
(YHKIIMOHABHBIE ITAPAMETPBI.

Hcexonsd U3 NpuUBEIEHHOIO BBILIE ONPENEICHUS, K UM-
MYHOMOJYJISITOPAM MOYKHO OTHECTU YK€ HE ThICAYU, A
TOJIBKO JECSITKU BELIECTB, U IPUTOM TOJIBKO T€, KOTOPBIE
0o HUIHMATBLHO 3apPErUCTPUPOBAHBI B COOTBETCTBYIOIINX
TOCYIApCTBEHHBIX OPraHaX KaKk UMMYHOMOJYJIUPYIOLIUE
HIpenaparsl.

Ecnu npuHSTH 3TOT MOCTYINAT 32 OCHOBY, TO OOJIBIIMHCTBO
aBIOBAHTOB M MMMYHOJICIIPECCAHTOB HE MOTYT OBITh
KJ1acCU(HUIMPOBaHbl KaK UMMYHOMOAYJIsITOpbl. M Torna
10 IIPpaBY MOXHO CUUTaTh, YTO CaAMa UMMYHOMOIYJISLIHS
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peabHO BO3HMKJIA HE B Hayaje XX BeKa, a CKOpee BCero,
korna B 1972 r. amepukanckuii yuensiii Allan Goldstein
BIEPBLIC BBIJACINUII U3 TUMYCA TCIIAT HECKOJILKO MMOJIUIICII-
THJIOB, KOTOPBIE Pa3IMYAIUCh MO MOJICKYIISIPHON Macce U
CTETICHN aKTUBHOCTH, M Ha3Ball UX TUMo3nHamu. Ocoboe
BHUMAHUC TPUBJICKIIA MATast Q)paxunﬂ, BBIZICJICHHAA I10-
CPEJICTBOM H303JIEKTPHUYECKON (POKYCHPOBKH U COJEpIKa-
mast 40—-50 6enkoB. B COOTBETCTBHY C N303JIEKTPUUECKOM
TOYKOW OHU TMOJYYUJIM HA3BaHUA: O (M302JIEKTpUUYECKas

touka <5,0); B (ot 5,0 mo 7,0); v (>7,0).

CoBeplIeHHO JIOTHYHO, YTO Ha OIpEJIeICHHOM 3Tarle pas-
BUTHS HaykH, B cepeanne 80-rono XX Beka, MOSBHIOCH
HOBOE HANpaBJICHUE COBPEMEHHON MEIUIUHBI — UMMY-
HOpeaOMINTAalMsl, YUUTHIBAIOLIEEe B3aUMOCBSI3b MEXKIY
MMMYHHOH U IPYTMMHU CHCTEMaMH OpraHu3Ma (HepBHOM,
9HJIOKPUHHOM, JbIXaTeNIbHOM, KpoBooOpamienus). B ato
MIOHATHE BKJIAJBIBAIIOCH HE TOJIBKO BOCCTAHOBIICHHE Ha-
PYILICHHBIX 3B€HbEB UMMYHHOH CHCTEMBI, HO U BBI3/I0POB-
JieHue OOJIBHOTO TPU OCTPOM TEUEHUH 3a00JIEeBaHUS WIN
JIOCTHKEHUE CTOMKOM PEMUCCUU IIPU XPOHUUYECKOM 1aTo-
noruu. [ToHsiTHe *UMMYHOpEaOHIUTAIIMY BKIIIOYAET PEKOH-
CTPYKTHUBHOE, METMKAMEHTO3HOE, (PU3HOTEPAIIeBTHYECKOE,
CaHATOPHO-KYPOPTHOE BOCCTAHOBICHHE CIIOCOOHOCTH
MMMYHHOH CHCTEMBI OCYIIECTBIISTh 3aIlIUTHBIC U PErys-
topusie ¢pynkiuu [7,8,11,17,19]. IlepBbie uccienoBanus
npo0OIeMbl UMMYHOPEaOUITUTAIINK IPY HEKOTOPBIX 3a00s1e-
BaHHSIX BHYTPEHHUX OPTraHOB B KIMHUKE, ayTONMMYHHOI
MaTOJIOTUH M BTOPUYHBIX KMMYHoaehuuuToB [1-19] mno-
Ka3aju 0OJbIIYI0 3PPEKTUBHOCTH ¢ MPUHIIUAIIOB.

A Havanoch Bce 310 B 1984 rony, xorna cynpba pacrnopsi-
JUIIach TakK, 4TO s OBLI BBIHYXKACH IlepeexaTb paboTarh
u3 Kpacuonapa B L{xanty6o, riae Hamu ObLIT OpraHH30BaH
00IIEKYpPOPTHBIM UMMYHOJIOTUYECKHUI TIEHTp, a B 1989
roay cosfad L[xantyOckuil HayqHO-HCCIeI0BATENbCKHMI
MHCTUTYT KJIMHHUYECKONH MMMYHOJIOTHH U aJUIeProIoTHHy,
KOTOPBII 32 BpeMs CyIIECTBOBAHHUS CTajl MPU3HAHHBIM B
MHpE JINAEPOM B pazpabOTKe M Hay4HOM OOOCHOBAaHUH
OCHOBHBIX TPUHIIMIIOB U METOJIOB MIMMYHOpeaOuInTa-
IIUU KaK B KJIMHUYECKUX, TaK U CAaHATOPHO-KYypPOPTHBIX
YCIIOBHUSAX, ONPEACTAIONMX Ha3HAUYCHUE TEX WU HMHBIX
JIEKapCTBEHHBIX ITPENaparoB, KypOPTHBIX U IPePOpMHUpO-
BaHHbBIX (PM3NYECKHUX (PaKTOPOB MPH NATOJIOT UM UMMYHHOM
cucrembl. Kpome toro, B IHCTHTYTE OBLIN pa3paboTaHbI
MOKa3aHUsA M MPOTHBOINOKA3aHMUS K MX NMPUMEHEHUIO B
3aBHCHMOCTH OT BO3pacTa M CTaauu 3a00JeBaHUs, OT-
paboTaHbl KIMHUYECKHE U J1TabopaTopHbIe, B TOM YHCIIE
UMMYHOJIOTMYECKHE TECTHI OLIEHKHU JICHCTBUS H3Y4aeMBbIX
€CTECTBEHHBIX (DAKTOPOB, BO3MOXKHOCTh UX COUETAHHOTO
MPUMEHEHHMS, YCTAHOBJIEHBI ONITHMANBHBIC YCIOBUS IS UX
Ha3Ha4yeHUs (Pa3oBbIe U KYyPCOBBIE 103bl, CIOCOOBI IIPHMe-
HEHUSI, COBMECTUMOCTB MEX]Ly CO0Oii, C JIeKapCTBEHHBIMH
UMMYHOMOJYJIATOPAMU U APYTUMH MEINKaMEHTO3HBIMU
Cpe/ACTBaMH, BBIABICHHE OCJOXKHEHUMN), pa3paboTaHbI
MIPEBEHTUBHbIE W NMPOTHBOPELUAUBHBIE MEPHl. YCTaHOB-
JICHA B3aMMOCBSI3b KIMHMYECKOTO TeueHus1 00JIe3HH C CO-
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CTOSIHEM MMMYHOJIOTHUECKOW PEaKTHBHOCTH OpraHu3Ma.
VY manueHToB ¢ JOCTAaTOYHO CTOHKON pemuccueit (6-12
MecsIIeB), KaK MPaBUIIO, OMPEACIAINCh HOPMaJbHBEIE,
0JM3KHMEe K HOPME WJIM He3HAYNTEbHbIC M3MEHEHUS UM-
MYHOJIOTHYECKUX MapaMeTpoB. B MpOTHUBOIOIOKHOCTH
9TOMY, OTHOCHUTEJIbHBIC PaHHUE peluauBbI Oone3nu (1-2
Mecsilia) BBIABISIIUCH IPEUMYIIIECTBEHHO Y JIUIL ¢ Hanbosee
CTOMKHMMHU U JIOJITOBPEMEHHBIMU HapyIICHUSIMU (pyHKIIUH
UMMYHHOU cucTteMbl. [lokazaHna BO3MOXHOCTb cOYeTa-
HUSI CaHATOPHO-KYyPOPTHBIX (PaKTOPOB MMMYyHOpeadH-
JIMTALMU C JIEKAPCTBEHHBIMH UMMYHOMOYJISITOPAMHU.
BuepBble mpuMeHeH crnoco0 BBEJACHUS B OpPraHU3M
UMMYHOMO/YJIUPYIOIIKX IPENapaToB ¢ UCIOJIb30BaHU-
eM (pu3noTepaneBTHUCCKUX mpouenyp (3aexkrpodopes,
¢dbonodopes). [lokaszana Beicokas 3HPEKTUBHOCTH U
0e3BpEHOCTh YKa3aHHOTO METO/Ia.

Jnst peabunuranuy OONBHBIX ¢ HApyIICHHOW (yHKIMEH
UMMYHHOH CHCTEMBl HaMH BIIEpBbIC ObLIT MPEIOKEH U
BHEJPEH B MPAKTUKY IPUHIUI ITAIHOCTH — «KJIMHUKA
HHCTUTYyTa - caHaTOpuil (MMMyHOpPEaOMINTAIIMOHHBII
neHTp)». [Ipu 3ToM oIeHKa UMMYHHOH CHCTEMBI OCY-
LIECTBISIACh 110 €IMHBIM METOJUKAM Ha BCEX 3Tamax.
Iloka3aHo mperMyIIECTBO AAHHOIO NPUHLUIIA JICUCHHUS
nepes TpaJuLUOHHBIMY METOJaMHU.

YueT KIMHUKO-UMMYHOJOIHYECKOH XapaKTePUCTUKU
OOJIBHBIX C HApYLICHHON (yHKIMEH NMMYHHOU CHCTEMBI
SIBJISIETCS 00s13aTeIbHBIM 0a3ucOM ISl BRIOOpA JlalibHE-
el peadMINTAIIMOHHON MpakTUKU. MeToabl UMMYHO-
peabuauTanuu Oe3BpEIHbI, HE 00Jadal0T MOOOYHBIMU
JIEHCTBHUAMH, HE BBI3BIBAIOT OCIOKHEHUI, JTETKO TOCTYITHBI
JUI IPUMEHEHHUS He TOJIBKO Yy JIMI[ B MOJIOJIOM BO3pacTe
WIN CPEIHUX JIET, HO M Y MOXKUJIIBIX JIFONIEH, JIIs KOTOPBIX
MPUMEHEHNE HEKOTOPhIX MEAMKAMEHTO3HBIX CPEACTB WIIN
METOJIOB JICUCHHsI MPOTHBOMOKA3aHO M UPEBATO pa3IHy-
HBIMU OCJIOKHCHHUSIMU.

Pe3ynbrarsl NpoBeEHHBIX UCCIEA0BAHMM MTOKA3aIH, YTO
UMMYHOpeaOUIIUTALUs SIBISIETCS. HEOOXOANMBIM 3TalloM
Teparuy MayueHToB ¢ HAPYIICHHON (yHKIIHEeH UMMYHHOMN
CHCTEMBI, 0011a/1aeT 0010 AP )EKTUBHOCTBIO, YTO BBIPA-
JKaeTcs B TOPMOKEHUH NTPOrPECCUPOBAHUS MaTOIOTHYEC-
KOT'O IPOIIeCcca, COKPAIIEHUH CPOKOB JICUCHUSI OCHOBHOTO
3a00JieBaHMsl, YMEHBILICHUS YKCIIa PELMMBOB, 3HAYNTEIb-
HOM Y/UIMHEHUU PEMHUCCUH WIIH TIOJIHOM BOCCTaHOBICHUH
3I0POBbS U TPYIOCIIOCOOHOCTH OOIBHBIX.

HOJ’Iy‘IeHHbIe JIJAHHBIC ABUJINCH 0a31uCcoOM HOBOT'O HarrpaBJic-
HHSI — UMMYHOpPeaOMIMTalluK — CII0KHOTO, MHOTOTPAHHOTO
IPOIIECCa, BKIIOYAIOIIEro HE TOJIbKO MEIUIIMHCKUE, HO U
npodeccroHa bHbIC, ICUXOJIOINYECKUE ACTICKThl U UMe-
IOIIETO MPHU pa3IMYHbIX MATOJOTHYCCKUX TpOoLECCax CBOU
0COOCHHOCTH M 3aKOHOMEPHOCTH, KOTOPbIE COCTaBIISIOT
OCHOBY HOBOW 00JIaCTH 3HAHWN MEIUIIMHCKON HAayKH B
O6LLICM 1 UMMYHOJIOTUH, B YaCTHOCTH.
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Ho st ocyuiecTBieHHs 3TOro mporecca HeoOX0AuMO
0CO3HATh, YTO K€ MOJPa3yMeBaeTcs 1Mo UMMyHOpeadu-
JUTAlKeH, YeM OHa OTIIMYAeTCsl OT UMMYHOKOPPEKIIHH,
KakoBbI ee NpuHIUIbI? Heo0XoauMo OTBETUTH U Ha Sl
Jpyrux BompocoB. OTNpaBHOM TOYKOH CTajo MOHATHE
caMOM KOHIIETIIIMU peaduINTaIu (BOCCTaHOBIICHHUE NIPaB).
Ho naxe B 3T0M Bonpoce eCTh CBOU CI0KHOCTH. B HEKoTO-
PBIX CTpaHax B [TOCIIEHHE TO/IbI MOJIB3YIOTCS KIIPUHIHIIOM
HopMau3anumy (“principle of normalization”) GIU3KUM K
TepMuHy «adbunurarms» (“habilitation”) — npenocrasnenne
npaB, IPUMEHIEMOM YacTO B OTHOIICHHH JIUII, CTPaIato-
[IMX ¢ PAHHETO BO3pPacTa KaKUM-JINOO (PU3UUCCKUM MU
ncuxuyeckuM nedexrom. Bo @panunu u GppaHkos3biy-
HBIX CTpaHax MPEIIIOYMTAIOT TOBOPUTD O «PEeaIanTalim)
(“readaptation”), BKJIaabIBasi B 3TOT TCPMHH HECKOJIBKO
MHOE COJIep)KaHNE — BOCCTAHOBIICHUE PHCIIOCOONISIEMOCTH
(uarie Bcero uMeeTcs B BHJLy BOCCTaHOBJICHHE MIPUCTIOCO-
6ns1eMOCTH Ha U3MEHEHHOM 00JIe3HbIO ypoBHE). TepMuH
«ananTanus» MHOTHE aBTOPBI MPEUIaraloT COXPaHUTh
JIUIIb U1 OMOJIOTHYECKOU mpucnocodnsemoctu. Jiu-
TeJIbHasl aKTUBAIMSI IMMYHHOM CUCTEMBI SIBIISICTCS OJJTHUM
U3 MaTOTeHEeTHYECKUX (DaKTOPOB CPBIBA a/IANTAIIMOHHBIX
MEXaHU3MOB, YTO 00YCJIOBJIMBACT XPOHHU3AIHIO BOCIIANIH-
TEJILHOTO TIpolecca.

[Ipu 3TOM UMMyHHas CHCTEMa CTAHOBHTCS JIAOWJIBHOM
K BO3JICHCTBHIO YKa3aHHBIX (PAKTOPOB, YTO MPOSBIIICTCS
B BUJIC KOJMUYCCTBCHHBIX M KaY€CTBCHHBIX W3MCHCHUH B
COCTaBE OCHOBHBIX KOMIIOHCHTOB UIMMYHHTETA, HApyIIIe-
HUI IMMYHOPETY/ISITOPHBIX MEXaHU3MOB, OCYIIECTBIISIO-
KX co3peBaHue, TUPPEepeHIIMPOBKY U MEKKICTOYHbIC
B3auUMOJICHCTBUS. [ITyOMHHBIC MEXaHU3MbI HAPYIICHUS
HOPMaJbLHOTO (DHU3HOJIOTHYCCKOTO (BYHKIIHOHUPOBAHUS
U B3aUMOJICHCTBUS UMMYHOKOMIICTCHTHBIX KJICTOK B
HMMYHHOM OTBETEC, BBIPAKAIOUIUCCS KaK B HAPyIICHUU
IKCIPECCHH MEMOPaHHO-PELICITOPHOTO armapara, Tak U
B M3MCHCHHH [TATOKHHOBOTO MPOGUIIS B IIPOIIECCE Pa3BU-
THs 3a00JICBaHUs, CAMU 3a4aCTYI0 CTAHOBSATCS OCHOBHOU
MaTOreHEeTUYECKON NPUYMHON BOZHUKHOBEHHUSI «[TOPOYHOTO
Kpyray, IPUBOJISIIEIO K «CaMOIOAICPKAHUIO» UMMYHO-
MATOJIOTHH U MEPEX0/ia B XPOHUYIECCKOE TCUCHHE OOJIC3HH,
0COOCHHOCTBIO KOTOPOIA SIBIIICTCSI IIPOTECKAHKE €€ B OoJiee
TSOKETIBIX, 3aTSDKHBIX M peruauBupyomux Gopmax. He-
JKENIaTeIbHBIC TOCICICTBHUS MPEBPALIAIOTCS B IIMPOKHUN
CIICKTP MAaTOJOTMH B BHJC aJUICPTUUYCCKHX, ayTOUMMYH-
HBIX, BOCTIAJIUTCIBHBIX U OHKOJIOTHYECKUX 3a00JICBaHUM.

B psine crpan 3anannoit EBporsl u CIIA peabunurariyio
paccMaTpuBalOT KaK «TPETHUHYIO NPO(MIAKTHKY», LElb
KOTOPOH 3aKJII0YaeTcsi B M30€KaHUU WHBAJIMIHOCTH I
YMEHbIIEHUHU ee nocienctsuil. Hepeako npuxogurcs
CIIBIIIATh O TOM, YTO KOHIETIIHUS peaOUINTAIIUH BKIIOYAET
B ce0st «BCE W BCs», T.e. MPO(UIAKTHKY, JICUEHHUE, T10-
criestyroliee nocie 0oe3HH MPUCTIOCOOICHHE K KHU3HU U
Tpyay. Takum oOpazom, kak ObI CTHPAIOTCS TPAHU, Pa3in-
YU MEKIY STUMU TOHATHSIMH, YTO BEPHO JIHIIL OTYACTH.



PeaOunutanyst - 3T0 HE TOJIBKO MPOQUIAKTHKA, JICYCHUE
U TPYAOYCTPOHCTBO, 3TO, MPEK/E BCErO, HOBBIM MOAXO/ K
0O0JILHOMY YCIIOBEKY.

He o6cysxaast mperMyIecTB ¥ HEAOCTAaTKOB BCEX ITHX I0-
HSITHH, CKa)KEM TOJIBKO, YTO TEPMHH «peaOHIUTaIHsD» 1O~
JIYUHWJI B HACTOAIICEC BPpEMA MCKAYHAPOIHOC IMTPU3HAHNUE U
€ro pacrnpoctpaHenue noaaepxana BO3, mo onpeaeneHuto
KOTOPOH «PEeadIUTAIINS — 3TO KOMOMHUPOBAHHOC M KOOP-
JUHUPOBAHHOC NPUMCHCHNE MCANITUHCKUX, COLIUAJIbHBIX,
Mearorndeckux U npophecCHOHANBHBIX MEPOIIPUSTHH C
LIEJIBEO MTOJITOTOBKH M MEPEMOAroTOBKH (MepeKBanduka-
LIUH) THIUBUIyyMa Ha ONTUMYM €r0 TPY0CHOCOOHOCTHY.

OCHOBHBIMU 33JJa4aMK peaOWIINTaLUH SIBISIOTCS o0ecrie-
YEHUE NAalMCHTY HaWIy4IlUX YCIOBUI HE TOJBKO ME/H-
LIMHCKHX, HO M MOPAJIbHBIX, (PU3HYECKHX, MPO(ECCHOHAb-
HBIX, OOIIECTBEHHBIX C T€M, YTOOBI OH MOT B KpaT4anIiunii
CPOK BEpHYThCS K aKTMBHOM JIEITEILHOCTH B OOIIECTBE.
MHOrOImIaHOBOCTh 3a1a4 peaOUIUTaluU 00YCIaBIHBACT
HE0OXOJUMOCTh YCJIOBHOTO JICJICHUS €€ HalpaBiICHHUs
Ha BHJIbl U aCIEKThl: MEIUIMHCKUH, NICHXOJIOTNYECKUH,
COIMANIbHBIN, TPOPECCHOHATBHBIN, MEIarorH4YeCKui.
K MenuuuHCKOW peaOMiIMTaluu OTHOCATCS BCE BHJIBI
JeyeOHO-AMarHOCTUYECKUX TPOIeyp, HalpaBIeHHbIE
Ha BOCCTaHOBJIeHUE (YHKIIMOHAIBHBIX 0COOCHHOCTEI
opraHa Wi OpraHu3ma B eJIOM, €r0 MCHXOJOIHYeCKOro
craryca, Ha IpOo(UIAKTHKY M JIMKBH/JIAINIO OCJIOKHEHUI
W PelMIMBOB 3a00J€BaHMs C TIOMOIBIO MEANKAMEHTO3-
HOT0, XUPYPTUYECKOT0, CAHATOPHO-KYPOPTHOTO JICUSHU S,
Tpyno- u (usnoTepanuu, a TakkKe Ha MpeaynpexkIeHne
MporpeccupoBanus 3a001eBaHNUH ITyTEM MPOBEICHUS Me-
PONPUSATHI 110 BTOPUYHOM MTPOPHIAKTHKE.

B HacTosmiee BpeMsi JOCTUTHYTHI ONpEIeNeHHbIC YCIIEXU
B JICUCHHH OOJIbHBIX C HApYIICHHOW (YHKIMEH MMMYH-
HOW CHCTEMBI B CTallMOHAPHBIX YCJIoBHsX. Ha Oosbiiom
YyCcIIe pa3IMyHBIX TPYII MAIMEHTOB HCIIBITaHa Teparnes-
THaeckast 3QHEeKTUBHOCTh MHOTHX HIMMYHOMO/IYJISITOPOB:
TaKTUBUHA, TUMAJINHA, MUEJIOMH/IA, CITICHUHA, TUMOTEHa,
HYKJIeWHaTa HaTpus, UHTepdepoHa, MPOUTHO3aHa, TUMe-
¢docdana, BUI03eHa, TAMYHOKCA, THMYCMYJLIIH, IMYHOKCA,
CaHAMMMYHa, raMUMyHa N, JTHKONH/A, MOTHOKCHIOHHUS.
Kpome Toro, B KIMHUYECKYIO MPAKTUKY BHEPEHBI TaKHe
METOZbl KOPPEKUUU HApyLIEHUH UMMYHHOU CHUCTEMBI,
KaKk UMMYHOcCOpOIMs, rasmadepes, METOA BBEIACHHUS
ayTOJIOTMYHBIX MaKpOo(haroB, METOJI SKCTPAKOPIIOPAIILHOI
UMMYHO(apMaKoTepamuy.

MHOTOYHCICHHBIC TIPUMEPBI U3 OTbITA MOCIEAHUX JBYX
JIECSITUIICTHH CBUETENBCTBYIOT 00 3(h(EeKTUBHOCTH pea-
OMITUTAIIMOHHBIX MEPOTIPUSITHIA Ha CAHATOPHO-KYPOPTHOM
JTare, Nocie KOTOpOro Mpyu MPaBUIBHO OPraHM30BAHHOM
JICYCHUH, HATIPABJICHHOM Ha BOCCTAHOBJICHUE TPYIOCIIO-
COOHOCTH, OOJIBIIMHCTBO OOJNBHBIX TTOJHOIICHHO BO3Bpa-
IIAFOTCS K CBOEH MpekHEei padore.
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Ecnu B peabunuraniin UMMYHHOM CUCTEMBI B CTallMOHAP-
HBIX YCJIOBHSX HAKOIIJICH OOTaThIi OIBIT, TO TpoOIeMa UM-
MYHOMOYJIMPYIOIIEH Tepaluy Ha CAaHaTOPHO-KyPOPTHOM
STarle elle BKII0YaeT MHOTO BOIIPOCOB, PEHIEHUE KOTOPBIX
[IO3BOJIUT LIUPOKO UCIIOJIb30BaTh JAHHBIM IPUHLHUI B
IIPAKTUYECKON MEIULIMHE.

Hen3z6exHO BO3HHUKAET BOMPOC: «3HAEM JIU MBI, UMMYHO-
JIOTH, KaK JISHCTBYIOT Ha IMMYHHYIO CUCTEMY B HOPME U
NPY [ATOJIOTUH TIPeOPMHUPOBAHHBIEC KYPOPTHBIE U (PU3H-
Yyeckue GpakTopbi?y.

Mb1 roBopuMm: «JlaHHBI KypoOpT — KapAHOJIOTU4ECKOro
npoQuIIsl, TaHHbBIA — HEBPOJIOTMUECKOTO, TAHHBIN — THHEKO-
soruueckoroy. CeroHs Mbl MOXKEM YiKe CKa3ath: «JlaHHBIH
KypOPT — KIMMYHOJIOTHYECKOTO mpoduisny. 1 310 60sbioit
1Iar Briepei, 100 MMMYHOJIOTHYECKHE MEXaHU3MBbI JISKAT B
OCHOBE Pa3BUTHs MHOTHX 3a00JIeBaHUI1, KOTOPBIC TIOKA3aHbI
JUISL CAaHATOPHO-KypopTHoro sieuenus [1,11,12,17,19-21].

C paznuuyHbIMH eeKTaMu UMMYHHOH CHUCTEMbI MHJI-
JIMOHBI JIIOJIEH HAIMpPaBJISIOTCS B CAHATOPHO-KYPOPTHBIE
YUpEKICHHUS, KaK TPABUIIO, 00 3THX HAPYILICHUAX HE 3HAIOT
HU TC, KTO HAIPABJIACT, HU TC, KOI'O HAIIPaBJIAIOT, U HU TC,
KTO UX MPUHUMAET Ha JiedeHue. [IpoBo/si KOMIUIEKCHYIO
Teparuio 3a00JIeBaHnil, Bpauyl HE JTOCTUTAIOT JKEJIAeMbIX
pe3ynbTaToB. 3a4acTyio 3TO CBA3aHO C TEM, YTO OHM HE
3HAIOT, KaK JICHCTBYIOT T€ WIIM MHBIE IPUPOJTHBIE U PHU3HU-
yeckue (haKTopbl Ha IIABHOE MJIM COITYTCTBYIOIIEE MarTo-
TCHCTUYCCKOC 3BCHO B pa3BUTUU 6OHC3HI/I —Ha HMMyHHI:-Iﬁ
roMeoCTa3 uejaoBeka. B mpupone odeHb MHOTO 11eTeOHbBIX
(haKTOpOB, KOTOPHIC OKa3bIBAIOT ONPECIICHHOE BO3/ICH-
CTBUE HA UIMMYHHBII CTaTyC OpraHu3Ma Kak B HOpMe, TaK
W IIPpU pa3IMYHbIX MATOJIOTUYCCKUX COCTOSIHUAX. I/I3yquMe
3TOT0 BONpPOCA ABIISIETCS aKTyaJlbHEHIIel 3a1aueii coBpe-
MEHHOI MEIUIMHBI. A ero perieHue Mo3BOJIUT BpadaM B
3aBHCHMOCTH OT CUTYallUH PEryIupoBarh (QYHKIHIO M-
MYHHOTO TOME0CTa3a YeJIoBeKa HE TOJBKO JEKapCTBAMHU,
HO 1 HCMCIMKaMCHTO3HBIMU, KYPOPTHBIMU U q)HSI/I‘IeCKI/IMI/I
(hakTOpaMu CaMOCTOSITEIIBHO UM B KOMILJICKCE C ME/IUKa-
MCHTO3HBIMHU CPCACTBAMU.

Heo0xonmumo yuuThIBaTh, 4TO OOJBHBIE TPUEIKAIOT Ha
KypOPT B OCHOBHOM B CTaJU1 PEMUCCUU, KOIZ1a HAPYILIECHHUS
MMMYHOJIOTUYECKUX [1apAMETPOB HE CTOJb BbIpakeHbl. Ho
9TO HE 3HAYMT, YTO UX UMMYHHasi cUCTeMa ()YHKIIHOHUPYET
HOpPMaJbHO. B CBS3M ¢ 3TUM HEOOXOAUMO COBEPIICHCTBO-
BaTh METOJbI, MTO3BOJISIONINE OOBEKTUBHO OLICHUTH €€
COCTOSIHUE B KYPOPTHBIX YCJIOBHUSIX.

Crenyet TakKe U3y4UTh MEXaHU3MbI IMMYHOMOIYIHPYIO-
IIEro ICHCTBUSI OTEIBHBIX TPE()OPMUPOBAHHBIX (DAKTOPOB
(pamoHOBBIE, CEPOBOIOPOIHBIC, HOJOOPOMHBIC BaHHBI,
MATBECBBIC MUHCPAJIBHBIC BO/IbI, KIIMMAT, CIIEJICOTEpaIius,
MOPCKHE HHTAJISIIINK) HA KXKIOM KypOPTE CaMOCTOSITENIBHO
C YYETOM MECTHBIX 0COOEHHOCTEH.
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CoBeplIeHCTBOBAHKE, C OJTHOW CTOPOHBI, U YHUDUIIH-
POBaHHOCTh, C APYTOM, UMMYHOJIOTUYECKUX METOJ0B
UCCJICIOBAHMUS SIBISIOTCS 0053aTENIbHBIM YCIOBUEM
Ka4YC€CTBCHHOI'O YPOBHA JUATHOCTUYCCKUX TECTOB. B
HACTOSIIIEE BPEMS HAa MHOTHX KypopTax HM3y4aroTcs Te
WJIW UHBIC MapaMCETPhbl KJICTOYHOI'0 HUJIU I'yMOPaJbHOTO
HUMMYHUTETA C MPUMECHCHHUEM Pa3JIMUYHBIX METOJ0B, B
CBA3H C YEM COIIOCTABJICHUE MOJYYCHHBIX PE3YJILTATOB B
Pa3IMYHBIX JTA00OPATOPUSX CTAHOBUTCS 3aTPYIHUTCIIEHBIM
WJIM HEeBO3MOXHBIM. Heo0XommMmo cortacoBaTh rnepeueHb
O6H3aTeJ'II)HI)IX HMMYHOJIOTUYCCKUX TECTOB IJIsI BCEX LICH-
TPOB 1 JOMOJHUTEIBbHBIX JIS KAXKIOI0 B OTACJIBHOCTH U
O3HAaKOMUTH C UX BO3MOXHOCTAMU MCIHUILIMHCKHUX pa60T-
HHMKOB KypopToB. [IpoBOIMMBIE HCCIIEI0BAHMS MAJIO KOOP-
JMHUPYIOTCSI, HOCAT Pa3pO3HEHHBIN XapakTep U PeIaloT
BOITPOCHI «MECTHOT'O 3HAYCHUSIY.

B cranmonape, He3aBUCHMO OT €ro reorpaduieckoro mo-
JIOKEHHUSI, KaXAbIH JICKADCTBEHHBIM UMMYHOMOAYJIATOP
UMEET OJIHOTHUITHOE JieiicTBUE Ha OOJbHBIX. BiunsiHue ke
OJIMHAKOBBIX I10 XapakTepy npe(opMUPOBAHHBIX KYypPOPT-
HBIX (DAKTOPOB B PA3IMYHBIX PETMOHAX CTPAHbI MOXKET
00J1a/1aTh COBEPILICHHO ITPOTUBOMOIOKHBIM BO3/ICHCTBHEM.
ITosTomy Heobxoaumo pa3zpaboTaTh YETKHUE KPUTEPHH,
OTIpeNieNsIoNe Ha3HAYCHHUE TeX IJIM MHBIX KypOPTHBIX
U Gpu3nYecKux (akTopoB MPH MATOJIOTHH UMMYHHOU CH-
CTEMBI, U3yUYUTh MEXaHU3MBI HX UIMMYHOMOYJINPYIOIIEro
JIUCTBUSI, pa3padoTaTh MOKa3aHMs U IPOTUBONOKA3aHUS K
UX MPUMEHEHHUIO B 3aBUCMOCTH OT BO3pacTa OOJIbHBIX U
craauu 3a00eBaHus, 0TpadboTaTh KIMHUYECKUE U J1abopa-
TOPHBIE, B TOM YHCJI€ UMMYHOJIOTHYECKHE TECThI OLIEHKU
(G (HEeKTUBHOCTH JNEHCTBUS M3Y4aeMbIX €CTECTBEHHBIX
(akTOpOB, YCTAHOBUTH ONTUMAJILHBIC YCIOBUS IS X
Ha3Ha4eHUs (Pa3oBbIe U KYPCOBBIE J03bI, CIIOCOOBI MpHU-
MEHEHUS, MPOIOJDKUTENIEHOCTD KaXKA0H MpoIie ypsl, BO3-
MOXKHOCTb COUETaHHsI MEX]y COOOM, C JeKapCTBEHHBIMH
UMMYHOMOAYJISTOPAMH U C JPYTUMH MEAUKaMEHTO3HBIMH
CpeIICTBaMH, BBISIBIICHHE OCJIOKHEHUIT), pa3padorark npe-
BEHTHUBHBIC M MPOTUBOPELUIUBHBIC MEphl. 3HAHUE BCETO
9TOT0 MO3BOJMT BpayaM MPOBOJUTH MaTOI€HETHUECKHU
000CHOBaHHOE JIeueHHe JIe()eKTOB UMMYHHON CHCTEMBI.

NmmyHoMonynmupytomiunii 3 Gext KypopTHbIX U npedop-
MHPOBaHHBIX pHU3NUYECKUX (PAKTOPOB MOXKET OBITh YCUIICH
nyTeM UX AupGepeHIPOBAHHOTO TPUMEHEHHS C YUETOM
KJIMHUYECKUX OCOOCHHOCTEH M COCTOSIHUS (pyHKIIMOHU-
POBaHMsI UMMYHHOM CUCTEMBbI, @ TAK)KE HHIMBUYaIbHBIX
ocobenHocreit 6onpHOTO. [To/1 BO31eHicTBIEM TPUPOIHBIX
U 1pe()OPMUPOBAHHBIX (PH3NIECKUX (PAKTOPOB BKITIOUAOT-
Csl MHOTOCTYTIEHYAThIE CUCTEMBI [[EJIOCTHOTO OpraHu3Ma,
KOTOPBIE ACNISATCS Ha BOCEMb CTYIEHEH — OT pe()IeKTOPHBIX
PpeaKIyii, pa3BUBAIOIIMXCS ITPU YUACTHU CyOKOPTHKAIBHBIX
Y KOPTUKAJIHBIX CTPYKTYP MO3Ta, J10 U3MEHEHH TKaHEBO-
ro MeTaboIN3Ma, OKa3bIBAIOIINX BIMSHNAE HA PEaKTUBHOCTh
KJIETOUHBIX CTPYKTYp U CHCTEM, YYacTBYIOIIUX B pealu-
3anuu JieueoHoro 3¢ dexra. Bri3BaHHbIC HU3NICCKUMU
(dakTopaMu peakluu Ha Ka)XJIOW CTYNEHH OTPaKaroTCs
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Ha (pyHKIMOHAJIBLHOM COCTOSIHUM MMMYHHOH cuctembl. B
YaCTHOCTH, IIPU PAJOHOTEPAIIUU SHEPIUsI JOUYEPHUX IIPO-
JIyKTOB pacrnaja paJoHa B3aUMOJEHCTBYET ¢ HEPBHBIMU
peuenTopamMu KOXKHM U APYTUMU KOKHBIMM 3JIEMEHTaMHU.
HepHopeduiekTopHOE BIIMSIHUE PaJIOHOBBIX BaHH 00yCJIaB-
JIMBAET MOJIABJICHNE aKTUBHOCTH MepeIHeN 1oy runodusa
Y ITFOKOKOPTUKOUTHOM (DYHKIIMH KOPBI HaIIIOUYEYHUKOB C
HOCJIEIYFOILIUM CHUYKEHUEM aKTUBHOCTH BOCIIAJIUTEILHOIO
[poLecca U ayTOUMMYHHBIX PEaKLUK.

EcTh Bce ocHOBaHUS Mojiararb, 4T0 MHOTHE (pU3HOTEpa-
MEBTUYCCKHE U 0AJTBHEOIOTMYCCKIE TPOIICYPhI (Maccax,
onpezaenenusie Komruiekeol JIOK, rpszenedenne, BaHHBI,
YBY) neficTBYIOT NOCPENCTBOM YCUIICHHSI TKAHEBOTO JTIUM-
(hoToKa M MHTEHCU(DUKAIMY PEIUPKYJIIIAN TUM(POLIUTOB
B opranusme. OnHako mpoOieMa B TakOM IUIaHE paHee
He (GOopMyJIUpOBaIach, CUCTEMATHUECKUE HCCIIEIOBAHUS
B 9TOM HalpaBlieHHMH OTCYTCTBYIOT. LlenecoobOpazHo ux
OpraHu30BaTh, 4YTOOBI Oosiee TOYHO CHOPMYIHPOBATH
KPUTEPUH MTOKAa3aHUH B YCICIIHOCTH JIaHHBIX HPOLELY.
CoueTaHHOE TIPUMEHEHUE KypOPTHBIX U mpedopmMupo-
BaHHBIX (pHU3HUECKUX (PAKTOPOB C MEIUKAMEHTO3HBIMH
MMMYHOMOJIYJISITOPAMH CYILIECTBEHHO MOBBINIAET 3 dex-
TUBHOCTh UMMYHOPEaOMIUTAIHH.

EctecTBeHHO, pellieHUE 3THX BOMPOCOB 3a TOJ WM J(Ba
SIBJSICTCS HepeaibHbIM. Ho paboTa B 3TOM Ba)KHOM Harpas-
JICHWUH B IaJIbHEHIIIEM MTPUBEICT MEAUIUHCKYIO MIPAKTHKY
K BOIIPOCY O CO3JJaHUH UMMYHOJIOTMYCCKUX OTICICHUHN B
CaHATOPHSIX U TaKEe CICIUAIN3UPOBAHHBIX CAHATOPHEB —
peadMITUTAIIMOHHBIX [ICHTPOB UMMYHOJIOTHYESCKOTO TIPO-
(huIst HAa MHOTHX KypopTax.

Kypopt L[xanty60o umeeT Bce OCHOBAaHUSI Ha3bIBATHCS B
9TOM JIeNie «IHOHEPOM». 371eCh OpraHU30BaH peadbuianTa-
[UOHHBIH (JIeUeOHBII) IICHTP 110 BOCCTAHOBJICHUIO 3aIIHT-
HBIX CHJI OpraHu3Ma, (pyHKIMOHUPYIOIIUII MapaiieabHo
¢ MHCTUTYTOM amnjaeprojioruu, acCTMbl U KJIMHUYECKOUN
ummyHonornn AH I'pysun. Co3nanue Takoro jedeOHO-
JMUATHOCTHYECKOTO MOAYJIs peabuiIuTaii OOJbHBIX C
qucOanaHcaMM WM MaToJOTHeld MMMYHHOW CHCTEMBI
Ha KypopTax sBIsieTcsl HaunboJiee ONTUMHU3UPOBAHHBIM
BapUAHTOM M MOXKET ObITh PEKOMEHIOBAHO JUIs ITpuMepa
[11,13,14,17,19,20].

O00CHOBBIBasI COBPEMEHHYIO KOHIETIIO HIMMYHOpeaou-
JIATAIU, MbI BBIACIUIIN IBa €€ OCHOBHBIX HAIlIPpaBJICHUS:
CricraJIn3upoBaHHad U NpUKIIaaHasz I/IMMyHOpea6I/IJ'II/ITa-
ous. CHCHI/IaJ'II/BI/IpOBaHHLIe I/IMMyHopea6I/IIII/ITaLlI/IOHHLIe
MEPOIPUATUA TOJKHBI IPOBOAUTLCA B TEX ClIyYadX, KOrjga
CUMIITOMBI UMMYHOIIATOJIOTHUYCCKOTO COCTOSAHUS ITPEBa-
JIUpPYIOT B naToreHese 3aboneanus. C Takoil cutyarueit
CTaJIKMBAIOTCS IPH TPAHCILIIAHTALMOHHOW OOJIE3HH, a TaK-
K€ IPU AJUICPTUUCCKUX U aYTOUMMYHHBIX 3a6OHeBaHHﬂX,
Korga MUMMYHONATOJIOTHS MPOABIIACTCA I/IH(I)GKIII/IOHHLIM,
OITYXOJICBBIM HIT UMMYHOIPOJIU(EPATUBHBIM CHHIPOMOM.
B cucreme cienManu3upoBaHHbIX MEPOIPUATUI UMMYHO-
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KOPPEKIIUS 3aHUMACT BEAYIICEC MECTO U IPOBOAUTCS TOJIBKO
CHeIlI/IaHI/ICTaMI/I-I/IMMyHOHOFaMI/I B paMKaX creuuajan3u-
POBaHHBIX PEAOMIMTAIIMOHHBIX YUPEXKICHUI NMMYHOJIO-
rudeckoro npoduis. B apyrux ciydasx 3TM M3MeHEHUsI
CTOJIb 3HAYUTEIBHBI, YTO TPEOYIOT UMMYHOKOPPEKIIUH.
Tem He MeHee, IPU 3TOM UMMYHOPEAOUIUTAIMOHHbIE
MepOHpI/IHTI/IX SABJIAKOTCS HpI/IKHaZlHI)IMI/I, BTOpI/I‘-IHI)IMI/I.
Ecnu B mepBOM citydae MMMYHOPEaOIUTALINS 00sI3aTeIIb-
Ha u HpOBOI[I/ITCH B CHCHI/IaHI/ISI/IpOBaHHI)IX yqpemueHMﬂx
MMMYHOJIOTHYECKOTO TIPO(QUIIsl, TO BO BTOPOM, HECMOTPSI
Ha TO, 4TO 60J'II)HI)I€ MOFyT IIOJIB30BaThCA KOHCyJ'II:TaIlHeﬁ
CICIMATNCTa-IMMYHOJIOTa, JICUCHHUE OHHU TMOJYYaroT, KaK
MPaBUIIO, Ha 0a3¢ MEIUIIMHCKUX YUPEKICHUH 110 MPODILITIO
OCHOBHOI'O 3a00JIEBAHMSI.

Kpome Toro, monydeHHble HOBBIC 3HAHUS MO3BOJUIN
0 APYyroMy B3DJISIHYTh Ha MPOOJIeMbl HMMMYHOpeaOu-
JuTaluK OOJIBHBIX C HApYIICHHOW (QyHKIMEH UMMYH-
HOI cucteMsl. Mcxoas u3 00X OCHOBOMOIATAIOIINX
MPUHIUIIOB UMMYHOPEAOUINTAIINH, a TaKXKe aHaln3a
co0OcTBeHHOr0 (PAaKTUYECKOTO0 HAYyYHOrO0 Marepuala,
JTAHHBIX MOUX YYEHUKOB M JINTEPATyPbl, MBI IOCTAPAINUCH
000CHOBATh CTPATETHIO U TAKTUKY KOMILIEKCHONH HMMY-
HOpeaOMINTAMU OOJNIBHBIX C HapyIIeHHOH (QyHKIUe
HMMYHHOI cucteMsl [17,19], uMerOmMX CKIOHHOCTD K
XPOHUYECKOMY, PEIUAUBUPYIONIEMY TEUCHHUIO, a TAKXKe
pa3paboTarb OCHOBHBIE IPUHIIMIIBL, TIOAXO/IBI U METOIbI
MMMYHOPEaOWIMTALMN C YYETOM UMMYHOIATOT€HETH-
4yeckux ocobeHHocTelt 3a0oneBanus. [laroreneTnueckas
pOJIb UMMYHHBIX HapylleHUH B mpouecce GpopMUpo-
BaHUA XPOHHUYECKUX BOCHAJIUTENBbHBIX 3a00JIeBaHUI
HIMPOKO 00CYyXkJaeTcsi B HayuHOU medatu. CII0KHOCTb
IaToreHesa, KaCKaJHOCTh MaTOJOTMUYECKUX MPOIECCOB
1 MHOT000pa3ne MEXaHU3MOB €T0 peau3aliu, a TAKKe
ITyOMHA MMMYHHBIX IOBPEXICHUH, KOTOPBIE MOTYT pa3-
BHMBAThCS KaK JIOKAJbHO, TAK U B OpPTraHU3ME B IICJIOM,
yKa3bIBaIOT HAa HEBO3MOXKHOCTH OBICTPOTO BOCCTAHOB-
JICHUS] HAPYWICHHBIX (DYHKIUH UMMYHHOH CHCTEMBI U
JOCTUXKEHUS CTOMKOM KIMHUKO-UMMYHOJIOTUYECKOU
PEMHUCCHU NIPU OJHOKPATHOM IPOBEIECHUH HMMYHOpE-
a0MJINTAIMOHHBIX MEPONPUATHH. YCIEUIHOE pelIeHUe
9TOW MpOoOIEMBbI CBS3aHO C MPABHIBHBIM MOAXOJIOM K
BOCCTAHOBJICHUIO (DYHKIIMOHUPOBAHUSI UMMYHHOI CH-
crembl. [IpyBOAMM KpaTKyo 0000INAONIYIO CIIPABKY O
METO/Iax ¥ MOAX0/1aX K UMMYHOPEaOMIINTAI[H OOJIbHBIX
C HapyLIEHHOW HMMYHHOM CUCTEMOM, ONMMCAHHOM B JIU-
TepaType, Mpolecc Pa3BUTHs KOTOPOIL 1€ OT MPOCTOTO
k Oonee cioxxkaomy [19].

He o0Gcyxaast mogpoOHO Bce NpHMEHsEMbIe B IPOIecce
pa3paboTKi UMMYHOPCAOMIUTAIIMOHHBIC TIPOrPAMMBI, UX
JIOCTOMHCTBA U HEJJOCTATKH, OCTAaHOBHMCS Ha OCHOBHBIX I10-
JIOXKEHHSIX, KOTOPBIE BHITEKAIOT U3 PE3YJITATOB paHee PoBe-
JICHHBIX HaMU KIIMHUKO-UMMYHOJIOTMYECKHUX HCCHCHOB&HHﬁ,
HX pETPOCHEKTUBHOIO aHajlIM3a U ABJIAIOTCA OGI].[I/IMI/I JJIA
HNMMYHO3aBUCHUMBIX 3a0051€BaHuii C XPOHUYCCKUM TCYCHHUEM.
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Kak yxe ObLIO CKa3aHO paHee, XapaKTepHOH 0COOCHHO-
CTBIO TaKUX 3a00JI€BaHU SIBIAIOTCS ITyOOKHE U CTOHKHE
HapyIICHUsT MEXaHU3MOB PEryJISILUM U B3aUMOJICHCTBHS
UMMYHOKOMITETEHTHBIX KJIETOK B MPOLIECCE MMMYHHOTO
OTBETa, MPUBOJSIINE K pa30aIaHCUPOBKE B IUTOKMHOBOM
CHCTEME PEryJsiliM{ W BBITEKAIOIINE U3 ITOTO SIBICHMS
MOBBIIICHHOH alONTOTHYECKON Trubean 3PPeKTOPHBIX
KJICTOK.

CreioBarenbHO, KOMITJIEKCHAS TIPOrpaMMa IMMYHOpeaou-
JIMTAIMU OOJILHBIX C HAPYIICHHOW (DYHKIMEH UMMYHHOMN
CUCTEMBI JIOJKHA COCTOATh U3 MHOI'MX KOMIIOHEHTOB U
[IOJXO/I0B, IIPEyCMAaTPUBAIOIIUX KaK LIEJIEBYO HaIpaB-
JICHHYIO KOPPEKIIMIO BBIABICHHBIX KOIMYECTBEHHBIX U
(YHKIMOHAIBHBIX MMMYHHBIX HApYIICHHH Ha KIETOUHOM
1 CyOKJIETOYHOM YPOBHSIX C [IOMOIIBIO METUKAMEHTO3HBIX
U HEMEAMKAaMEHTO3HBIX METOJ0B MMMYHOKOPPEKIIHUH,
OKa3bIBAIOIINX MHOXXECTBEHHOE JICHCTBHE U CIIOCOOCTBY-
IOIUX TIPOLIECCaM BOCCTAHOBJICHMS, TAK M, YUUTbIBas
JUIMTEJIBbHOCTb IIPOLECCa JOCTUKECHUS KIIMHUKO-UMMYHO-
JIOTUYECKOM PEMUCCHH, CO3/1aTh YCIIOBUSA IS JOCTUKCHHUS
IIPOJIOHTMPOBAHHOCTHU IOJIOKUTEJIBHOTO BO3ICHCTBUS U
€r0 3aKPEIUICHHUS B IPOLIECCE HIMMYHOPEaOMINTAIINH.

BosnbHbIE ¢ HapyIIEHHON (YHKINEH HMMYHHOW CHCTEMBI
TpeOyIOT JIUTENbHOM, TIIaHOMepHOH, auddeperunpo-
BaHHOHM M NMaTOreHEeTHYeCKOW MMMYHOpeaOWIUTaINH,
COOTBETCTBYIOIIEH YPOBHIO BBISBICHHBIX KJIMHUKO-UM-
MYHOJIOTMYECKUX HApYLICHUH, C IPUMEHEHUEM Ha BCEX
JTanax JIeYCHUs: UMMYHOKOPPUTUPYIOLUX [IPEnapaToB
WU METOJOB, IO3BOJSIOIIMX HOPMAJIU30BaTh UMMYH-
HbII qucOananc. [IpoBonumast GONBHBIM KOMILIEKCHAS
UMMYHOpeaOMIUTAIHS JI0JDKHA OBITh MMOJTAIHON U MPo-
XOJUTH 00513aTEJIBHO MO KOHTPOJIEM UIMMYHOJIOTHYECKOTO
MOHUTOpHUpOBaHUA. [Ipu peruauBUpYIONIEM TECUSHUHU
60J1e3HM O3TAMHOE JICYCHUE SIBJISETCS MaTOT€HETUYECKU
000CHOBaHHBIM, CIIOCOOCTBYET PErpecCcry WM MPEA0TBPa-
LICHUIO IIPOIPECCUPOBAHUS IATOJIOTHYECKOTO IIpoLecca U
3aKPEIUICHUIO KIMHUYECKUX JOCTH)KEHUN IIPOBEIECHHOU
nuMMmyHopeabunutanuu. [Iporiecc BoccTaHOBIEHUS HApy-
HICHHBIX (DYHKIIMHA MIMMYHHOW CHCTEMBI IPU UMMYHOIIATO-
JIOTMYECKUX 3a00JICBAHUSIX C PELIUANBUPYIOIIUM TeUCHHEM
JIOJKEH BKJIIOYATh: 0a3MCHYIO, BOCCTAHOBUTEIBHYIO U
HOJIEP’KUBAIOLIY 0 UMMYHOPEaOHINTALHIO, & TAKKE MPe/-
yCMaTpuBaTh CICAYIOLIME OCHOBHBIC ATAllbI.

Ilepguiii sman — KIMHUYECKUHN (IUIUTETBHOCT OT 14 10
45 nueit). DTOT dTan OOBIYHO MPOBOJMUTCS B YCIOBHSIX
CTaIlMOHApa C 1eNbI0 IIOCTAHOBKH JOCTOBEPHOIO KJIUHU-
YEeCKOTrO JIMarHo3a M yCTAHOBJICHHSI CTENIEHW MMMYHHOMN
MaTOJIOTHH, TMOO0 B EPHOJT 000CTPEHHMSI OCHOBHOTO 3a001e-
BaHus1. PaHHsis peabuinTanys OONbHBIX HA JAHHOM dTare
3aKJII0YaeTCsl B Ha3HAYCHUU OOJBHOMY TPaJAMIHOHHOTO
0a3UCHOT0 3THOTPOITHOTO M CUMITTOMATHYECKOTO JICYSHHSI C
napasuieJIbHBIM BBEICHHEM HHIIMBHUYaIbHO O00paHHOM
LIEJICHAIIPABJICHHOW UMMYHOKOPPUTUPYIOLIEH Tepanuu
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(Tak Ha3pIBaeMas OazucHasi UMMyHopeaduuTanus). [Ipu
Ha3HAUCHUU JICUCHHs 00s13aTeNIbHO YYUTBHIBAIOTCS COMYT-
CTByIOLIHE 3a0oneBanus. baznucHas uMMyHOpeaOMIUTALIUS
npe/cTaBisieT co00it IeueOHO-MarHOCTUYECKHI IPoIiecc,
HaIpaBJICHHBIA Ha CO3/laHNe HEOOXOIMMBIX YCIIOBUH JIIs
BOCCTAHOBJICHUS HAPYILICHHBIX CHCTEM HMMYHHOTO T'OMe-
0CTa3a, ¥ Mpe/IoNaraeT BIIBICHHUE U JICUCHHE MTaTOJIOTH-
YECKUX COCTOSIHUH, KOTOPBIE HEMTOCPEACTBEHHO CBSI3aHbI C
BO3HHMKHOBEHHEM M Pa3BUTHEM HMMYHHOTO AucOajaHca.
[To pe3ynpraTaM IpOBEICHHOTO KIMHUKO-MMMYHOJIOTH-
YeCcKOro 00CIIeJOBaHMs OLICHUBACTCS XapaKkTep U CTaius
c(hOpMHUPOBABIIHMXCS M3MECHCHHI, 10 1e()EKTy B CHCTEME
UMMYHHUTETA OTPEACISETCs CTapTOBBIM Mpenapar s
LIEJICHAIIPABICHHON UMMYHOKOPPUTUPYIOIIEH TEPaIUH.
BaxkHBIM acIieKToM SIBIIsieTCsl pa3paboTKa U peann3anus
KOMIIJIEKCHOM Teparuu, KOTopasi YCKOPSIET TOJIOKHUTEIb-
HYIO JJUHAMHUKY BOCCT@HOBJICHHUSI U CTAOMIU3UPYET JI0-
cTurHyThiid a3dekt. Ha 310l craaun (B 3aBUCUMOCTH OT
TSDKECTH 3a00J1€BaHMs), 10 JTAHHBIM JIUTEPATY PbI, BO3MOX-
HO TOJIKJTIOYEHHE IKCTPAKOPIIOPATBLHBIX METO/IOB JICYSHUSI
—wia3Madepesa u reMmocopOIuu (3—5 ceaHcoB), OKas3bIBa-
I0IIMX ObICTPBIN 3()(EKT NP UMMYHHBIX HapyLICHUSX.

Bmopotui sman — am0OynaTopHbIil. ITOT 3Tall UMMYyHOpEaOu-
JIUTAIMY CaMbIX JITUTETBHBIHN (JI0 TPEX JIET) U 3aKITFOUAETCS
B IIPOBEZICHUY BOCCTAHOBUTEIILHOTO JICYCHHUS B aMOyJ1aTop-
HBIX YCJIOBUSX (BOCCTaHOBUTEIbHAS MMMYHOpEaOHIUTa-
1ust). OIHaKO, €CITU IOCTOBEPHBIH THarH03 NepBOHAYATIBHO
NOCTaBJICH B aMOYJIaTOPHBIX YCIOBHSX U OOJIBHOMN 1O CO-
CTOAHUIO 3I0POBbA HE HYXKIACTCA B rOCIIATAIN3allUn, TO
0a3ucHasi ¥ BOCCTaHOBUTEIbHAS WMMYHOPEaOUIUTAIHS
MOT'YT OCYHIECTBJIATHECA Ha OTOM J3Tarie KOMIIICKCHOM UM-
MyHopeabuuraimeid. Ha amOymatopHblii aTan Boziaraercst
OTBETCTBEHHOCTb 3a CO3/1aHUE Hanbosee 6IaronpuaTHBIX
YCIIOBHH /ISl BOCCTAHOBIICHUSI yTPAuCHHBIX (QYHKIHUH,
B CBSI3M C 4eM OOJIbHOI HYXJIaeTCsl B MPOBEJCHUH KOM-
IUIEKCHBIX MEPONPUATHH, HAaIpaBJIEHHBIX Ha Hanbomee
MOJTHOE BOCCTAHOBJICHHE 3/10pOBbs. BoccTaHOBUTENBHAS
UMMYHOpeaOUIuTaIHs, IPEkK/e BCEro, 3aKII0UaeTCs B
COYCTAaHHOM INMPUMCHCHUHN PA3TIUYHBIX KOM6I/IH3HPII7[ um-
MYHOKOPPHTHPYIOIIUX [TPEnaparoB U METOI0B, 00JIa1ato-
mux O[[HOﬁ HanpaBJICHHOCTBHIO, HO UMCIOIINX PA3JINYHBIC
MexaHM3MBI JeiicTBus. OHa OpHEeHTHpPOBaHa Ha Oyay1uee,
T.. Ha 3aMeIJICHNE IPOTPECCUPOBAHNS, TIPEAYTIPEIKICHNE
PEUUANBOB U OCHO)KHCHHﬁ, a B UACaJIbHOM CJIy4ac Ha Ipu-
OCTaHOBJICHHE AAJbHEHIIIETO pa3BUTHUs 00Je3HH. B cBsI3n
C OTUM KOMIUJICKCHBIC MEPOIPUATHUA, HAIIPABJICHHBIC Ha
BOCCTaHOBJIEHHUE TPYI0CIIOCOOHOCTH JIML, yTPATUBIIHX €€
B pe3yJbTare 3a00JIeBaHusl, TOJKHBI BKIIFOYATh KaK MU~
IUHCKUE aCTICKThI, TAK U MCPOIIPHUATUA TICUXOJIOTHTICCKOTO,
MEeIarorMYeckoro U COLIMAJIbHOTO XapakTepa. 3HaueHUE
JTAHHOTO ATarla JOCTAaTOYHO BEJIHMKO, ITaBHOW OCOOEHHO-
CTBIO SABJIICTCS €TI0 KOMIIJICKCHOCTh U MHOTOIINIAaHOBOCTD.
Crparterus Bpaya Ha JaHHOM JTare peaOMInTaluy J0KHA
3aKITI0YaTbCA MPEKAC BCETro B UHAUBUAYAJILHOM IMOAXO0AE
1 OCHOBBIBATHCS HA O6’beKTHBHOﬁ OLICHKE CTCIICHU aKTUB-
HOCTH Iponecca ¢ y4€ToM KIIMHUKO-UMMYHOJIOTUYECKUX
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M3MEHEHH, OIIEHKE TICUXOJIOTYECKOT0 cTaryca O0JIbHOTO.
Komruiekc jiedeOHbIX MEPOITPUSITHIA 115 KaXKJI0T0 OOJIBHOTO
JIOJDKEH COCTOSITh M3: MEAMKAaMEHTO3HOH Tepanuu — Oa-
3MCHOH Tepanuu (1o He0OXOJUMOCTH ), UMMYHOTPOITHBIX
JIEKapCTBEHHBIX MIPENaparToB (B 3aBUCHMOCTH OT CTEIICHU
MMMYHHOTO JiucOaanca) moj KOHTPOJIeM HMMYHOJIOTnye-
CKOTO MOHHUTOPUPOBAHMSI, UCTIOJIb30BaHUSI HEMEINKAMEH-
TO3HBIX (PU3MYECKHX METOAOB PEadWINTAIMU C YYETOM
OLICHKH TSDKECTH COCTOSIHUS OOJIBHOTO B JIAHHBIN TMEPUOL
3a00JIeBaHUS M BEYILIMX KIIMHIYECKUX CHHIPOMOB. B koM-
TUIeKC (PU3HYECKIX METOJIOB IMMYHOPEAOHINTAIIMK MOTYT
OBITh MOJKITFOYEHBL: AN TAIIOHHAS 1 JIeueOHasi TMMHACTHKA,
ne4eOHbIi Maccak, AMeKkTpo- 1 GoHodope3 B coueTaHuU
C UIMMYHOMOJYJISITOPaMH Ul MECTHOTO BO3/ICHCTBHS Ha
00J1aCTh OCHOBHOTO BOCHAIMTENIBHOrO o4ara. dusnueckue
Harpy3ku U (U3MOIPOLEaypbl HEOOXOMMO Ha3HAuYaTh C
Y4EeTOM COMYTCTBYIONIMX 3a00J€BaHUM, B OMPENEICHHON
TMOCJIEI0BATEILHOCTH C COOTBETCTBYIOIIMMU MHTEPBAIAMH
1 JI03UPOBKaMH (HAUYMHATh CIIEYET C MaJIbIX J103).

NmmyHopeabunuTanus OONBHBIX ¢ HApYLICHHOW (yHK-
el UIMMYHHOI CHCTEMBI B aMOYJaTOPHBIX YCIOBHUSIX
JIOJDKHA BKJIIOYATh B ce0sl CICIYIOIINE MEPOIIPUSITHS:

- HaOozieHNe 3a pa3BUTHEM OOJIE3HU C TIPUMEHEHHEM
COBPEMEHHBIX UMMYHOJIOTHYECKUX, J1a00PaTOPHBIX U
WHCTPYMEHTAJIbHBIX METOJOB TMArHOCTHKH;

- Ha3Ha4YeHWE Ha JUINTEIBHBIH CPOK JIEKApCTBEHHBIX
CpeICTB, KOHTPOJIb 3(D(HEKTUBHOCTH MEIUKAMEHTO3HOIO
JICYCHMUS;

- Ha3HAYCHHUE UMMYHOTPOIIHBIX CPEJICTB U 00sI3aTeIbHOE
UMMYHOJIOTHY€CKOE€ MOHUTOPHUPOBAHUE OOJILHOTO;

- ¢usnotepanus (MHIYKTOTEpaIus, 31eKTpo- U hoHodo-
pe3 ¢ MpUMEHEeHHEM MMMYHOMOIYISTOPOB) U JeUeOHBIN
Maccax;

- Ha3HAuCHHE U CHCTeMaTn4eckasi KOppeKTUpoBKa (uzu-
YEeCKUX Harpy3oK, KOHTPOJIb 3P HeKTHBHOCTH.

Tpemuii sman — CaHaTOPHO-KYPOPTHBIH (€KETOAHBIN, HE
MeHee 24 nHel B rol — MojAAepKUBaroIasi UMMYyHOpe-
abunmranys). [IpoBonuTcst mocne MCYe3HOBEHUSI MPH-
3HAKOB 000CTpEHHUs 3a00JICBAHUSI U MOXKET CJICI0BATh
3a KJIMHUYECKUM WIM aMOYJIaTOPHBIM 3TarlaMud UMMY-
HOopeaOuIuTauu. SIBisercs BaKHbIM U 00513aTeIIbHBIM
ATAoOM B CHCTEME UMMYHOPEaOMINTAIMOHHBIX MEpO-
MPUATUH, TOCKOJIBKY IPEAYyCMaTpUBAET HCIIOJIb30BaHHE
JIOTIOJTHUTEIIBHBIX KYPOPTHBIX U TPeHOPMHUPOBAHHBIX
¢duznueckux pakropos. [IpoBenenune runepdapudeckoit
OKCHTEHAIINH, PaJIOHOBbIE, CEPOBOIOPOAHBIC, MUHEPAIb-
HbIC, OUIIOPUTHBIC BaHHBI, UCIIOJb30BaHUE TOPPSHOMN
I'PSI3U U €CTECTBEHHBIX MEIOUA0B, afaNnTalMoOHHas U
JnedeOHasi TUMHACTHKA, MAarHUTOJIa3epOTepanus u Jie-
4eOHBIH MaccaX MO3BOJISIOT YMEHBIIUTh 4acTOTy 000-
cTpeHuil B 2—5 pa3, yCKOPHUTH MPOILIECC HOPMAIN3aIuu
MMMYHOJIOTHYECKUX TOKa3aresjaeil, OTMEHUTh WU 10
MUHHAMYMa YMEHBIIUTH 103y KOPTUKOCTECPOUIOB U HE-
cnennUIecKrx NPOTHBOBOCIAIUTENIBHBIX IIPEaparos,
JIOOUTHCS] CTOWKON KIIMHUYCCKON PEeMHUCCHH.
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Ha ocHoBanuu aHamu3a pe3ylbTaToB MPOBEICHHBIX KC-
CIeI0OBaHMI HAMU pa3paboTaHa CTPATErusi M TaKTHKa
HMMYHOpeaOIHTAIIMN OOTBHBIX C HAPYIICHHOH (QyHKIIEH
UMMYHHOU cuctemsl [17,19].

Crpareruss UMMYHOpPEAOMIIUTALIMY JIML C HAPYLICHHOM
(byHKIMEH IMMYHHOH CHCTEMBI COCTOUT B €€ KOMILICKC-
HOCTH U y4eTe MaTOTeHETHYECKUX 0COOEHHOCTEH pa3BU-
Tus 3a00neBaHus. TakTHKa UMMYHOPEAOMINTAIIUN TAKHX
MallMeHTOB MPEeAYyCMaTPUBAET COBOKYMHOCTh CPEICTB
(MeTom0B) M MPUEMOB (OCHOBHBIX MPHUHIIUIIOB), HApaB-
JICHHBIX Ha JOCTIKCHUE ITIABHOM 11€71M — BOCCTAHOBJICHHE
HapyLIEeHHbIX (QYHKINI IMMYHHOW CHCTEMBI, CIIE/IOBATEb-
HO, YJyYILICHHE 3/I0POBbSl M KauecTBa )KMU3HU OOJBHOTO.
KommiekcHass "MMyHOpeaObuIuTaIus T0JKHA COCTOATh
13 METOJIOB, OKa3bIBAIOIINX HEMOCPEACTBEHHOE BIMSIHUE
Ha UMMYHHYIO CHUCTEMY, U METOJIOB HKCTPAaUMMYyHHOIO
BO3/ICHCTBUS, CIIOCOOCTBYIOIINX BOCCTAaHOBJICHUIO UM-
MYHHOW CHCTEMBI OrnocpesoBaHHo. OHU JIOJKHBI OBITH
KOMILJIEKCHBIMH, TH(depeHInpOBaHHBIMU M palliOHAIb-
HBIMH, MOCTIEIOBATEIFHBIMU U JO3UPOBAaHHBIMHU, HE IMpe-
BBIMIAIOIIMMU AN TallHOHHBIC BO3MOXKHOCTH OOJIBHOTO.

[Ipu npoBeneHNHN KOMIUIEKCHOW MMMYHOPEaOUIUTAIIUU
OOJILHBIM C HapYIICHHOH (QYHKIMEH HMMYHHOM CHCTEMBI
1 XPOHHYECKUM PEeLUIUBUPYIOLINM TeUeHHEM 3a00JeBa-
HUsI OCHOBOIIOJIArarol[IMHU Ha BCEX dTalax peaduiInTanum
SIBJIIFOTCS CIIEYOLIME IPUHIIMIIBL:

- IIOCTAHOBKA JOCTOBEPHOI'O KJIMHUYECKOIO JUAarHos3a u
OIpe/iesIeHUE CTENIeHH MIMMYHHOM 1aToJI0rnu, 00s3aTelib-
HBIH y4eT COMyTCTBYIOIIUX 3a0oseBanuil. [IpuMeHenne
TPaJULIMOHHBIX 0a3UCHBIX (hapMaKOIOTHUECKUX CPEACTB
JIOJDKHO 00513aTeJIbHO ITPOBOIUTCS B KOMILJIEKCE CO CIICIH-
aJIM3UPOBAHHOM IATOIEHETUYECKONM UMMYHOKOPPEKLIMEH;
- MHAMBUIYANbHBIA MOA00P MMMYHOTPOIHBIX Ipenapa-
TOB B 3aBUCHUMOCTHU OT CTCIICHU UMMYHHBIX HapyLICHUN.
IIpuyem crapTOBbII Npenapar ONpPEeAeIIIeTCsl BpauoM B
COOTBETCTBHMHU C BBISIBICHHBIMHU J€(pEKTaMU B CHCTEME
uMMyHHTETa. [1J151 GONBHBIX C JUTUTEIBHO MPOTEKAIOIIUMH
U 4acTO PELMIUBUPYIOIUMU UMMYHOIIATOJIOIMYECKUMHU
rporeccaMu HeoOXOJMMO HCIOJIb30BaHUE HECKOJIIBKUX
HMMYHOMOIYJIATOPOB, UMEIOLIUX Pa3JIU4YHbIC KJICTKU-
MHUIIIEHU B UMMYHHOH CHCTEME;

- COYETaHHOCTb CUCTEMHOTI'0 U JIOKAJIbHOTO UCIIOJIb30BAHUS
HMMYHOMOJYJIATOPOB OIIPaB/IaHa, IPUBOAUT K 3HAYUTEIIb-
HOMY YJTyHIIEHHUIO KaK JAOOPaTOPHBIX, TAK U KIMHUYECKUX
nokasareyei. JlIokajibHO€ NPUMEHEHUE UMMYHOMOJY-
JISITOPOB SIBJISIETCSl TATOTEHETHYECKH 00OCHOBAaHHBIM U
CIIOCOOCTBYET MOBBIILICHUIO KITMHIMYECKOH A eKTHBHOCTH
MIPOBOJMMOI HMMYHOpEaOUINTAINH;

- 00s13aTesIbHOE MPUMEHEHNE HEMEIMKaMEHTO3HBIX METO-
JIOB UMMYyHOpeaOuuTanuu (KypopTHbIE U IpedhOpMHUpO-
BaHHBIE (hU3HYeCcKUe (aKTOPbI);

- MHJUBHyaJbHBIN MoA0O0p, MOCIEI0BATEIHOCTD U J0-
3MPOBAaHHOCTb MEIMKAMEHTO3HOU U HEMEIUKAMEHTO3HOU
Tepanuu. ONTHUMAIBHBIM CUUTACTCS COYETaHHOE IpPH-
MEHEHHE METOJIOB M IpernaparoB, 00nalaloluX OZHON
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HAMpPaBJICHHOCTHIO, HO MIMCIOIIMX PA3JIUYHBIC MEXaHH3MbI
JIEUCTBUS;
- 3TAIHOCTh, HEMPEPHIBHOCTH M ITPEEMCTBCHHOCTh BEICHUSI
0OJILHOTO.

HMMyH0p€a6I/IJ'II/ITaL[I/IOHHbIe MCPOIIPpUATHUA HOJIKHBI
MPOBOJIUTCS MOCJIEOBATEIbHO U HENPEPHIBHO Ha BCEX
JTanax KOMIUIEKCHOTO JIEYeHHUS! OOJIBHOTO: CTallMOHAP
— aMOynaTopuii — CaHATOPHUI C YYETOM IOJOKUTEIbHON
JAUHAMHUKHN KIWHUKO-UMMYHOJIOTUYCCKUX HSMCHCHI/Iﬁ,
JOCTUTHYTHIX Ha MPEABLAYIIEM 3Tare MMMYHOpeaOuiIu-
Tallku, U CTPEMUTHCA K JOCTUKCHUIO BOCCTAHOBJICHUA
(U3NONOTHYECKUX MMapaMeTPOB UMMYHHOU CHUCTEMBI U
COOMIOCHNEM 0COOCHHOCTEH HOPMBI U1l HCCIIELYEMOro
perrona. IMMyHOpeaOMIMTaIOHHOE JIeYeHHEe IPOBO/INT-
Cs1 JI0 TIOJTHOTO BOCCTAHOBJICHUSI MTOKa3areseil u GpyHKIui
BCEX 3BCHBCB UMMYHUTCTA,

- NO3TAalTHOC MMMYHOJIOTHYCCKOE€ MOHUTOPUPOBAHUEC
OOJIbHBIX;

- OPOJIOHTUPOBAHHOCTb U HUKINYHOCTH (MHOFOCTyHeH-
4aTOCTh) MPOBEICHUS KypCOB MMMYHOPEAOMIUTAIIMOH-
HBIX MeponpusaTuil. KonmndyecTBo 1UKIOB onpeaenseTcs
CTEINEHbI0 UMMYHHBIX HapyLICHUH, BBISBICHHBIX NIPU
HNMMYHOJIOTUYCCKOM HUCCJIEA0OBAHUN, U MOXKET KojIe0aThCs
ot 2-3 no 5-6 u Gosnee. JIMTEIBHOCT COUETAHHOMN amMOy-
JIATOPHO-CAHATOPHOW UMMYHOPEAOMINTAIIUN COCTABIIAET
HE MEHee TPeX JIeT;

- CpPOKHM Havajia MUMMYyHOpeaOMIMTaIlM1 — C MOMEHTA yCTa-
HOBJICHU I/IMMyHHOﬁ 11aToJIOTUH.

B pesynbrare pa3paOb0TaHHBIX HAMH OCHOBHBIX IIPUHIIUIIOBR
Y METO/I0OB UMMYHOPEaOMIIUTAIIMHU OOJIBHBIX C HAPYILICHHOM
(yHKIMEH MIMMYHHOH CHCTEMBI ITOJI0KHUTEIbHBIC KITMHUKO-
UMMYHOJIOTHYecKre 3P(EKThl O CTOWKON KIMHUYECKOM
pemuccueit (mo 12 mecsneB u 6omnee) HAOMIOAAIOTCS Y
95-98% OGonpHBIX. Haxoasice Ha mepesioMHOM OTpe3Ke
BPEMEHH, B 3aKJIIOYCHHUE CJICIYeT MOAYEPKHYTh, YTO H3-
y4eHHEe UMMYHOPEaOUIIUTOJIOTHH HAaXOAUTCS B Hadale
JJIATEJIBHOTO ITYTHU U PE3YJIbTAThL 6y]1yHH/IX I/ICCHe}IOBaHI/Iﬁ
MIO3BOJIAT €U 3aHATh 3aCILY)KEHHOE U JOCTOMHOE MECTO
cpeau HayuHBIX qucuuruinH [17,19,20].

Pestomupyst 00111Me MONOKEHUS PE3YILTATOB MPOBEICHHBIX
UCCJICIOBAHMI TI0 0OOCHOBAHUIO HOBOTO HAINPAaBICHHUS
— IMMYHOpeaOWINTalU OOJBHBIX C HAPYIIEHHON (QyHK-
UCH UMMYHHON CHCTEMbI — HCOOXOAMMO BBIJCIIUTH €€
OCHOBHBIE TPUHITUIIBI.

Llesp nMMyHOpeaOHIMTallUK — BOCCTaHOBJICHUE HapyIIICH-
HOT'0 UMMYHHOT'O TOME0CTa3a OpraHU3Ma, BEIPaXKAIOIIeeCst
B HOpMAJIM3AlIU UMMYHOJIOTUYCCKUX IMTapaMETPOB U BbI-
3/IOPOBJICHUHU OOJILHOTO TP OCTPOM TEYCHUHU OOJIE3HU
WJIU TOCTHKEHUH CTOMKOM peMHCCHUU Mpolecca Npu Xpo-
HUYCCKUX (popMax. 3IecCh IeIecO00pa3HO MOIUCPKHYTh
Haule OHUMaHUE Pa3HULIBI MEXY UMMYHOKOPPEKLMEH
U UMMyHopeaounuranuei. Kpurepuem s dexruBHOCTH
UMMYHOKOPPEKIMH SIBIISICTCS JIOBEACHUE OJJHOTO MITH He-
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CKOJIKMX MMMYHOJIOTHYECKHX TIOKa3aTeliei 10 HopMalib-
HBIX BeJIMUMH. Hanpumep, ecitu oj Bo3eicTBUEM Jiedeo-
HBIX (DAaKTOPOB y OOJILHOTO C YacTO PELUJANBUPYIOLINM
XPOHUYECKUM OPOHXHTOM YAalloCh CKOPPEKTHPOBATH
CD3, CD4 unu coornomenne CD4/CD8, 10 310 UMMY-
HoKoppeKuus. OHAKO MPU dTOM KIMHUYeCKU 3 dext
MOYKET He HAaOJIO/IaThCsl, @ Yepe3 HEKOTOPOEe BpeMst OIISITh
MOJKET BBISIBUTHCS JHCOaIaHC UMMYHOPETYJISTOPHBIX
kietok. Ho eciu mox Bo3jaelcTBUEM NMPUMEHSEMBIX
nedeOHbIX (PaKTOPOB MMMYHHAsl CUCTEMa JOXOIHUT JI0
CBOMX CIOCOOHOCTEH BOCCTAHOBHUTHCS B CBOMX IpaBax
U PELUAMBBI XPOHUYECKOTO OPOHXHTA NCUE3aI0T COBCEM
WJINA CBOASITCSI K MUHUMYMY, PEMUCCHUS PE3KO YIUHSET-
csl, T.€. OHa CTAHOBUTCS CTOMKOM, TO TOTJA, Mbl MOXEM
CYAUTh 00 UMMYHOPEaOMITUTAIINH OOTBHBIX C HAPYIICH-
HOW (DyHKIMEeH UIMMYHHON CUCTEMBI.

YcnoBue Ha3HAYCHUS— JOCTOBCPHOCTH AHUArHo3a Kak OcC-
HOBHOTO, TaK U COITYTCTBYIOILIETO.

Cpoku Havyajia UMMYHOPEaOUITUTAIIMH — C MOMCHTA yCTa-
HOBJICHHUSI IMMYHHOM MaTONOTHH (B HEKOTOPBIX CIydasix
npeanoiaraeMoil UMMYHHOW HETOCTATOYHOCTH) M TIOCTa-
HOBKH TOYHOTO KJIIMHUYECKOTO TUArHo3a ¢ YYeTOM BCEX
0COOEHHOCTEN MPOSIBIICHHSI OCHOBHOTO 3a00JIeBaHUS, €T0
OCJIO)KHEHUH U COMYTCTBYIONIEH MaTOIOTHH.

Xapakrep — CTpOro UHAUBUAYaJIbHbIN.

MeTto/1p1 IMMyHOpeaduIuTauu — 1uddepeHIpoBaHHEbIe,
palnnoHalbHbIe, KOMIUIEKCHBIE, COUETAIOINE KypOPTHBIE
u npedopMHUpOBaHHbIE (pu3nYecKre (GaKkToOpbl ¢ JeKap-
CTBEHHBIMU UMMYHOMOAYIsiTOpaMu. IIponenypbl 1OIKHBI
Ha3HAYaThCsl B OMPEJEJICHHON TOCIeI0BaTeIbHOCTH C
COOTBCTCTBYIOIIMMH MHTCPBAJIAMH U JTO3UPOBKaAMMU. 910
0COOEHHO Ba)KHO, TaK KaK I0CJIEA0BaTEIbHOE TPUMEHEHHUE
IIPOLETYp MOXKET KaK YCUJIMBATh JCHCTBUE APYT APYra, TaK
U ocnadisaTe. HanpumMep, HaMu Mokas3aHo, 4To MpH Jieue-
HHUU OOJIBHBIX XPOHUYECKUM OPOHXUTOM CIENICOTepaITHs
JIOJKHA Ha 2-3 4 MpeaniecTBOBAaTh PaJlOHOBBIM OalbHEO-
npornenypam, a JIOK u maccaxk HeoOX0AMMO Ha3HAYATh UM
panbiie 1pyrux ¢ yrpa (9-11 4), T.e. J0JKESH COOMIONAThCS
MIPUHIINI aJJAaNTOTeHHBIX (MOJrOTaBINBAIONINX) U TPEHH-
PYIOIIMX TPOLETYD.

Becbma Ba’XXHO, LITO6I:-I KOJINYE€CTBO HMCIIOJIb3yCMbIX
UMMYHOPEaOMIUTAIIMOHHBIX POLEAYP HE MPEBHIIIAIIO
aaanTaliuOHHbIC BO3MOXXHOCTH OpraHU3Ma. OHI/I JOJI?KHBI
HaYUHATHBCA C MaJIbIX JO3 U MIPOBOJUTHCH MO NPUHIUITY
FI/IHOCGHCI/I6I/IHH38.HI/II/I, YTO B KOHCYHOM HTOIC CIIO-
coOcTByeT Jyulieil NepeHOCUMOCTH aAanTaluoHHOTO
nepuoga. OnHaKO HEOOXOIUMO OTMETUTh, YTO S dek-
TUBHOCTbH I/IMMyHOpCa6I/IJ'II/ITaHI/II/I 3aBHCUT HE TOJIBKO
OT J103bI U CXEMBI IPUMCHECHUA TpOUCAYpP, HO U OT ME-
XaHU3MOB UX JICHCTBHS U COCTOSIHUS (DYHKITHOHAIBHON
CUCTEMBI TOMEOCTAa3a.

© GMN

HenpepbIBHOCTD 1 IPEEMCTBEHHOCTh JI0JDKHA OBITH a0CO-
JIFOTHOM Ha BCEX ATarax MMMYHOpeaOWIIUTAIUH:

a) KIIMHUKA MHCTUTYTAa WIIK KIMMYHOJIOTHYECKOE OT/ICJICHUE
OOJIBHHMIIBI, TOCITUTAIS;

0) caHatopuii WM peaOUITUTAIMOHHBIN LICHTP UMMYHOJIO-
THYeCKOro Mmpoduiis;

B) MOJIMKJIMHUKA 10 MECTY )KUTEIBCTBA WU MIPU KIIMHUKE
WHCTUTYTA.

Kaxxnpiit mocnenyonuidi 3Tan UMMYHOpeaOUIUTaIluu
HEeoOXOMMO HauMHATh C y4YETOM JOCTHTHYTBHIX Ha
HnpeblAyIeM dTane pes3ynbraToB. Oco3HaBas Bax-
HOCTbh JIMarHOCTUYECKUX MMMYHOJOTHYECKUX TECTOB,
mpeacTaBiseTcs o0s3aTeNbHBIM MPUMEHEHHE Ha BCEX
sTanax peadWIMTaluu WICHTHYHBIX METOJOB OLICHKH
HMMYHHOTO cTaTyca AJsd BO3MOXHOTO UX CPaBHH-
TeNbHOTo u3yueHus. [Ipu 3ToM ciemyer ydecTb, 4TO
HOCTOSHHOE AMHAMHUYECKoe HaOmiofeHue 3a OOJbHBIM
U PEeTyISIpHBIM UMMYHOJIOTHYECKUH MOHUTOPUHT SIBIIS-
I0TCS 0053aTeAbHBIM YCIOBHEM HMMYHOPEaOMITUTAINH.
B cBsi3u ¢ 3TM 0C000 aKTyaabHBIM CTAHOBUTCSI CBOCB-
pPEMEHHOE CO3[aHHEe €€ OPraHHU3aLMOHHBIX CTPYKTYP
THTIA CIICLHAIM3UPOBAHHBIX HMMYHOJOTHYECKUX OT/Ie-
JICHWH B CAaHATOPUSIX WIH PeaOnIMTAllMOHHBIX EHTPax
MMMYHOJIOTHYECKOTO TPO(HIIs, UMMYHOJIOTHYECKUX
OTJIeJICHNH B OOJNIBHMIIAX U TOCMUTAJSAX, IMMYHOJIOTH-
YeCKMX KaOMHETOB B MOJUKINHUKAX, B KOTOPBIX HApsIAy
C peadMIMTAlMOHHBIMU TOJPA3ACICHUSIMH JOJDKHBI
(DYHKIIMOHUPOBATh JMAarHOCTUYECKHE UMMYHOJIOTHYE-
CKHe J1abopaToOpUH.

[TpoGnema peadunuTanuy GONBHBIX C HAPYILICHHOW (QYHK-
M€ UMMYHHOH CHUCTEMBI SIBJISIETCS OJHOW M3 IJIaBHBIX
po0JIeM KIMMYHOPCAOUITUTONIOT MU, HAYKH, OCHOBOITOJIOXK-
HUKOM KOTOPOU MHE MOCYACTIIMBUIIOCH CTaTh M KOTOPYIO Ha
COBPEMCHHOM 3TaIle MOXKHO PacCMaTPUBATh CJICTYFOIIUM
obpazom:

Hmmynopeabunumonozaus — 5mo HayKa, uzyuaiowds npo-
yeccwbl 60CCMAaHOBIEeHUST (PYHKYUOHANLHOU AKMUBHOCU
UMMYHHOU cucmembvl 00 QU3UOI02ULeCKOU HOPMbL NOO
8030eticmeuem KOMNIEKca 1e4eOHO-npoPUIAKMUYECKUX
CUCTNEMHBIX MePONPUSIMUL KAK MEOUKAMEHMO3HbIX,
BKNI0YAS eKAPCMBeHHble UMMYHOMOOYIAMOPbL, MAK U
HeMeOUKAMEHMO3HBIX OJisl O0CTNUICEHUSL NOIHO20 Gbl-
300posieHusi 6OIbHO20 NPU OCMPOM meyeHuu OOIe3HU
unU CMouKoOU KAUHUKO-UMMYHOIOSUYECKOU PeMUCCUu
npU UCUE3HOBEHUU UIU MUHUMUAYUU PEeYUOUBO8 NpU
XpoHuueckoll ee hopme.

OcraBasich B HEPA3PHIBHOM CBSA3U C KIIMHUYECKOH UMMY-
HOJIOTHEH, 3a MOCIeTHIE TObl IMMYHOPEaOMIUTONOTUS
Jl0Ka3aJla CBOXO MHIUBUYyaJIbHOCTb U CAMOCTOSITEIIbHOCTD,
a METOJIbl UMMYHOpEaOHITUTAI[K B HACTOSIIIIEE BPEMsI HC-
MOJIB3YIOTCS MOYTH BO BCEX MEIUIIMHCKHUX U CaHaTOPHO-
KypOPTHBIX yupexaeHusx [17,19].
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B nacTosimee Bpemst oTMedaeTcsi OypHBIN POCT UMMY-
HO3aBHCHMBIX 3a00JIEBaHUM C UX PECTPyKTypu3aluei B
CTOPOHY IIPEBAIUPOBAHUS XPOHUYECKUX IIATOJIOTUYECKUX
MIPOLIECCOB, Pa3BUBAIOINMXCS Ha (DOHE Jie3a[anTaluyd UM-
MYHHOH CHCTEMBl U YBEIIMUCHHSI YHCIIA TIPEMOPOUIHBIX
cocTossHUM. IIpakTuyecKku HET Takoro IaTroIOrMYeCcKOro
Hporecca, KOTOPbIi B TOM WJIM MHOM Mepe HE IMPOsIBIISIICS
Obl Ha YPOBHE N3MEHEHHH B MMMYHHOM CHCTEME, KOTopast
MIPECTABISIET COOON CIIOKHYIO IeNb B3aMMO3aBHUCHMBIX
KJIETOYHBIX U MOJIEKYJIIPHO-T€HETUUYECKUX IIPOLECCOB,
BKJIFOUAIOIINX B €051 KAK MEXaHU3MbI 00paTHOH CBSI3H, TaK
1 BBEZICHHUE B pabOTy pe3epPBHBIX KJICTOK U HANIPABICHHYIO
9KCITPECCHIO CTIEIM(PUUESCKUX PELIEIITOPOB JUIsl PETyIIsTOp-
HBIX MOJIEKYJT Ha OTIPE/ICTICHHBIX, HEOOXOIMMBIX B JAHHBIH
MOMEHT KJIETKaX-MUILICHSX.

Pa3zBuTHe BTOPHUYHBIX MMMYHOJC(QHUIUTHBIX COCTOSHUIA
MOXKET OBITh CJIEJICTBHEM NONU(PAKTOPHOTO BO3/ICHCTBUS
Ha CHCTEMY MIMMYHHUTETa aHTPOIIOT€HHBIX ()aKTOPOB XUMH-
4eCcKol ¥ pU3NYECKOi MPUPOJIbI, MH(EKIIMOHHBIX ar€HTOB
Kak OaKTepualbHBIX, TAK U BUPYCHBIX, ONpPEEICHHBIX
JIEKapPCTBEHHBIX MpenaparoB (aHTUOMOTHKH, TIIFOKOKOP-
TUKOU/IbI, Hecnenn(UIecKre MpOTHBOBOCIAINTEIbHBIC
npernaparsl, IMMYHOCIPECCAHTBI ), OEITKOBOTO TOJIOAAHHS,
HEJI0CTaTKa BUTAMUHOB, TIPUMEHEHHS HEKaueCTBEHHBIX
MUIIEBBIX POAYKTOB, XHUPYPrUYECKOr0 BMEIIATENILCTBA,
TPaBMBbI, ICUXO3MOILIMOHAIILHOTO CTpecca.

I[J'II/ITCJ'ILHaSI aKTuBaluAa HMMyHHOﬁ CHCTCMBI ABJIACTCA
OJJHUM M3 INAaTOICHCTHYCCKHX Q)aKTOpOB CpbiBa ajarra-
IOHUOHHBIX MCXaHNU3MOB, YTO O6yCJ'IOBJ'II/IBaeT XpOHU3alUuI0
BOCIAJIUTCIILHOTO Ipo1ecca.

OnuuM U3 OYypHO Pa3BHUBAFOIIMXCS 38 TIOCIICIHIE TO/bI Ha-
TIPaBIICHHUH SIBISIETCS pa3pabOTKa TapreTHBIX (apMakomio-
TUYECKHX MPETaparoB, [EICHANPABICHHO BIHMSIONINX Ha TC
WM UHBIC 3BCHbSI UMMYHHO# cructembl. OHAKO pa3paboTka
HOBOTO OPHUTHHAIIBHOTO Mpenapara TpedyeT UTHTENLHOrO
Bpemenu (5—12 net) npu oueHs OONbIIMX (PUHAHCOBBIX 3a-
Tparax. C Jpyroil CTOpOHBI, K pa3padoTKe, MPOU3BOICTBY
1 BHCAPCHUIO HOBBLIX JICKAPCTBCHHBIX ITPEIIApaTOB IPEIb-
SBJIAOTCA OY€Hb CCPBE3HBIC HOPMATUBHBIC TpeGOBaHI/I)I o
ceprudukamu u nunensuposanuio cortacio GLP (Good
Laboratory Practice — Hajyierkariasi 1aboparopHasi PaKTHKa),
GMP (Good Manifacturing Practice — Hasiexkarmas mpoms-
BozictBeHHas npakTrka), GCP (Good Clinical Practice — nan-
JiexaIas KITMHAYecKast mpakTuka) [23].

Jlpyroii BayKHO# COCTaBJISIIOLICH MPU pa3paboTKe HOBBIX
IIpenapaToB, B TOM YHCIIE © IMMYHOMOY/ISITOPOB, a TAKKE
HOBBIX METO/I0OB UIMMYHOPEaOUIUTAINH ABJISIETCS BHEIpE-
HUE MIPUHIUIIOB IEPCOHATU3AINH B 3TOT OYCHb CIIOKHBIN
npouecc. Kak M3BecTHO, IepCOHATN3UPOBaHHAs MEUIMHA
MOCTpOEHa Ha mpuHIHnax 411:

— NIPEIUKTUBHOCTD, TPEBEHTHUBHOCTH,

— MepPCOHANIN3AIN, TAPTUCUIIATUBHOCTb.
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ITo naunHBIM JuTEpaTypsl, kK 2017 rogy gons nmepcoHanu-
3MPOBAHHBIX JIEKAPCTBEHHBIX CPEICTB OyJET COCTABISAThH
TpPeTh BceX (apMaleBTUYECKUX NpernaparoB B 00miem
00beMe MUPOBOTO BBIMYyCKa.

ViMMmyHHast cucTeMa CriocoOHa pacrio3HaBaTh M pa3pyiiaTh
OITyXOJIEBBIE KJIETKU. Periaroniyio posib B Omyxoseacco-
UAPOBAHHON MMMYHOCYIIPECCHU MTPACT HAPYIICHHE
peryJsiiiii B3aWMOJCUCTBHS CUTHAJIOB C COOTBETCTBY-
IOIIMX KOCTUMYJISITOPOB U KOMHTHMOHUTOPOB PEIEHITOPOB,
TaK Ha3bIBACMBIX «KOHTPOJBHBIX TOYCK MMMYHUTETA»
— immune “checkpoints”, MOTYTHPYIOIIUX TPOLIECC AKTH-
Baru T-TUM(POLUTOB — OCHOBHBIX YUYACTHUKOB IPOTHBO-
OIyX0JIEBOr0 MMMYyHHUTETA. [I[prMeHeHNE B KIIMHUKE TIPU
Ppsizie 37I0KaYeCTBEHHBIX OIyXO0JICH MAT MPOTUB HEKOTOPBIX
HETaTUBHBIX PErYJIATOPOB MMMYHHUTETA, TAKUX KaK MO-
nekynsel CTLA-4 u PD-1/PD-L1, umeno 3HauYuTEIbHBIN
TEPANCBTUYCCKUX YCIICX.

OpurnHaNbHbIA, TPUHIUITHAIBHO HOBBIH U BBICOKO (-
(eKTUBHBIM METOJ MMMYHOTEpanuu paka pazpadoTaH
aMepuKaHCKUM ydeHbIM [[xeiimcom Dmnmnconom u3 Te-
XaCCKOro yHUBepcHuTeTa. BMECTO TOro 4To0bI HAETUTHCS
Ha crierduyeckne ormyxoiu, OH U3ydal crelupuuecKuii
6enox CTLA-4 (CD 152), nogaBnsiromuii crmocoOHOCTh
UMMYHHOW CHCTEMbI aTaKoBaTh KJIETKH OMYXOJIH, U OOHa-
PYXHJI, 94TO OJIOKMPOBAHUE ITOTO OejIKa, 00pa3HO TOBOPS,
«CILyCKaeT ¢ NMpUBA3W» T-KIETKU UMMYHHON CUCTEMBI, U
OHH LIEJICHANPABJICHHO HAYMHAIOT YHUYTOXATh OIMYXO-
neBble kieTku. Hanbonee adpdexTuBHbINA pe3ynbrar ObLI
MOJIyYeH Y TTAMEHTOB ¢ MEJIaHOMOM TPH MCIIOIb30BaHUH
CTLA-4 monoksoHaIbHBIX anTuTen (Mnmiumymada).

Kinanueckyto 3 QpekTHBHOCTD TakxKe IPOIEMOHCTPUPO-
Banu aHTU-PD-L1 n PD-L2 MoHOKIOHaNBHBIE aHTUTENA
(HuBomyma6 u [TemOponu3ymat). OueHb nepcreKTUBHBIMU
NPU U3YYEHUH MPOOJIEM UMMYHOTEPAIIMU paKa sSBISIETCS
UCCIIEIOBAaHUE MOJIEKYJISPHO-ICHETHUECKUX aCIICKTOB
PeryJsiiii IMMYHOOTIOCPEI0BaHHBIX TAPTETHBIX TPOTHBO-
OITyXOJIEBBIX BAKILHUH, OMyXoJecnenn(puieckux KIOHOB
T-nmumdoruros, HK-knerok [2,9,23,24].

B Hacrosiiiee Bpemst Hellb3si OCTaHABJIMBATHCS Ha JIOCTHUT -
HYTOM, @ HEOOXOAMMO HAMETHUTh OyAyIIUE MEPCIIEKTHBEI.
OCo0eHHO aKTyaJbHO CErojiHsl CTOMT BONPOC 00 MMMY-
HOpeaOMINTAIINH JIIOACH, TMOIBEPTIINXCS BO3ACHCTBUIO
Pa3IMYHBIX SKOJOTUYECKH HEOIaronpusiTHBIX (haKTOpOB,
uMMyHopeaObunurtanuu npu crapennu, CI1M/le, nocine
MEPEHECEHHBIX TSDKEIIBIX TPABM, BKITFOUAs XUPYPIrHYECKYO.

He meHee akTyanbHBIM SBIISETCS U3YUYEHUE PA3IMUHBIX Me-
XaHM3MOB UMMYHOpPCAOWITHTAIINH, a TAKKe pa3padoTKa e
(hyHIaMEHTaATbHBIX OCHOB. B 3TOM I1aHe MepCIIeKTUBHBIMU
SIBJISIFOTCSL PA0OTBI, UCCIICMYIOIINE XapaKTep B3aMMOCBSI3eH
MEX]ly TIOKa3aTesIIMU UMMYHHOM CUCTEMBI U IPYTHUMHU CH-
cTeMaMu opraHuMa (HepBHOM, SHIOKPHUHHOM, JIbIXaTeTbHOM,



GEORGIAN MEDICAL NEWS
No 5 (266) 2017

KpoBooOpateHus). [103ToMy TOJBKO KOHCTATalysl TeX WIIH
WHBIX UMMYHOJIOTHYECKHX HApYIICHNH 0e3 BBIICHEHHS BO3-
MOKHBIX THOJIOTHYECKUX (PaKTOPOB MMMYHOJIOTHYECKOM
HEJI0OCTaTOYHOCTH, MEXaHM3MOB TaToreHesa, 0e3 yuyera
KJ'II/IHI/IKO-(l)yHKL[I/IOHaHI:HI)IX, 6I/IOXI/IMI/I'~ICCKI/IX U3MEHEHUHN
opraHu3Ma OOJIBHOTO, BCEr0 Pa3zHOOOpa3usi KIMHUUECKUX
(dbopM u craauit 3a00ICBaHKs C YCTAHOBICHUEM HEMOCPEI-
CTBEHHOTO JIe(h)eKTa B IMMYHHOW CHCTEME BPS1JL JIX TIOMOYKET
OOJILHOMY; TOJIBKO KOMILIEKCHOE M3y4YEHHE BCEX ITapaMeTpOB,
TU.[aTeJ'II:HbIﬁ KHI/IHI/IKO-I/IMMyHOHOFI/I’-IeCKI/Iﬁ MOHHUTOPHUHT
SIBISIFOTCS OCHOBOM JIJ1s1 BBIOOpa 1 TIpoBeieHHs P (HeKTHBHOM
UMMYHOpEaOHINTAIIUH.

HecmoTpst Ha JOCTHTHYTBIE yCHEXH, HEOOXOAMMO TIoa4Yep-
KHYTb, YTO 9TO TOJIBKO JIMIITH HAYaI0 OOJIBIIOT0, TEPHUCTOTO,
OJIHaKO BEChbMa 3HAUYMMOTO ITyTH, KOTOPBIl HAM HEOOXOTMMO
00s13aTeIILHO MPOUTH BMECTE. YIKE ceifuac B Ha3BaHUHM MHOTHX
Hay4HbIX, HAyYHO-TIPAKTHYECKHX, JIEUCOHBIX YUPEIKIICHNH MBI
BCTpEYACM CJIOBO ((HMMyHOpea6I/IJ'II/ITaHI/DI>); MHOT'UC YUCHBIC
MPOBOJISAT KCCIICIOBAHIS B 00JIACTH KIMMYHOPCAOMITUTALHH.

3aaua KaxJ10ro, KTO MOCBATHT CBOIO HAy4HO-IIPAKTHUYE-
CKYIO JIeSITeIbHOCTh M3Y4EHHIO MPOo0dieM HMMYyHOpealdu-
JIUTALMU — BHECTH CBOM MOCHUJIBHBIN BKJIAJA B 3Ty 3HAYH-
MYIO JUIS 37I0POBBS JIIOAEH OTPAciIb MEAUIIMHCKON HayKH.
A Benyieil U KOOPAMHUPYIOLICH CTPYKTypo#t B chepe
JlaJibHEHIIIero n3y4eHHs BOIIPOCOB MIMMYHOPEaOHIUTAIIUH
crana BcemupHas opraHuszanusi 10 UMMYHOIATOJIOTHI
(WIPO), mrab-kBapTHpa KOTOpoil HaxoauTcst B Mockae.
[Mox arunoit WIPO OyayT opraHu3oBaHbl IMMyHOpeaou-
JMUTAIMOHHBIC IIEHTPBl BO MHOTUX pernoHax Poccun, a
taxxke B CIIA, U3paune, I'epmanun, PecrryOnuke Uexun,
ABctpun, bonrapun, Benrpun, Asctpanuu, Taunanne,
Cumnramype, [Tonsure, lNommanauu, Ha Kumnpe.

Takum oOpazom, 4yTh 6osee uem 3a 100-1eTHIOI UCTOPUIO
OBUT ITPOICH Iy Th OT Havaja MIPUMEHEHUsI UMMYyHOTepa-
nuH (MIepBOTo UCHOJIb30BaHMS AU TEPUIHHOTO aHATOKCHHA
NPH JICYCHUN TUPTEPUH) K IEPCOHATM3UPOBAHHON TapreT-
HOW MMMYHOpeaOWINTalUH.

Mpbl HaxoauMMCs Ha HaYaJdbHOM ATane HOBOMW 3pbl, Ha MO-
pore NOCTUKEHUW B KJIMHUYECKOH MMMYHOJIOTHH, KOTO-
pbie OymyT CrIOCOOCTBOBaTh Pa3pabOTKEe HOBBIX METOJOB
NEPCOHATM3UPOBAHHON TapreTHON MIMMYHOPEaOHIUTALIUH
OOJIBHBIX C HAPYLICHHON (yHKIMEH HMMYHHOU CHCTEMBI

[11,13,17,19,20].
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SUMMARY

IMMUNOREHABILITOLOGY: A LOOK FROM
THE SOURCES TO THE FUTURE. FROM IMMU-
NOTHERAPY TO PERSONALIZED TARGETED
IMMUNOREHABLITATION

Sepiashvili R.

Peoples Friendship University of Russia, Moscow,; Na-
tional Institute of Allergology, Asthma and Clinical Im-
munology of Georgian Academy of Sciences, Tskhaltubo,
Georgia; Institute of Immunology, Moscow, Russia

Development and introduction of modern clinical diag-
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nostic tests (that allow to evaluate the functional system of
immune homeostasis) into medical practice, a huge body
of evidence on the leading role of the immune system in
pathogenesis most acute and chronic diseases and even
identification of specific nosological forms of immune-
mediated diseases forced the scientists to search and
develop new tools and techniques that have therapeutic
effects on the impaired immune homeostasis and restore
it to the normal state.

The introduction of a new concept — immunorehabilitation
— was an impetus for the accumulation of new knowledge
and a catalyst for research in clinical immunology. It was
Revaz Sepiashvili who breathed life into the concept of
immunorehabilitation. He was lucky to be at its origi. He
became not only the founder of the brand new scientific
field — immunorehabilitation, but also the founder of a new
medical science — immunorehablitology. In this paper, the
author returns to the roots and recalls the way that medical
science has gone before coming to understand immunore-
hablitology and tells readers about current successes and
its development prospects.

Keywords: immunorehabilitotogy, immunorehabilitation,
immunomodulators, immunotherapy, immunosuppres-
sion, classification of immunomodulators, immunotropic
preparations, rehabilitation, immune system physiology,
immunophysiology, sanatorium-resort rehabilitation.

PE3IOME

NMMYHOPEABWJINTOJIOIUS: B3IJISIL OT UC-
TOKOB B BYIYIIIEE. OT UMMYHOTEPAIINHU K
IMEPCOHAJIN3UPOBAHHOM TAPTETHOW UM-
MYHOPEABUJINTALIUA

Cennamsuiu P.U.

Poccuiickuii ynueepcumem Opysicovl Hapooos, Mockea;
Hayuonanvnwiii Mncmumym annepzonozuu, acmmvl u
Kkaunuyeckou ummynonocuu AH I'pysuu,; Uncmumym um-
myHnogusuonozuu, Mockea, Poccutickas @edepayust

Pa3paboTka 1 BHEIpEeHUE B IPAKTHYECKYIO MEHUIIUHY CO-
BPEMEHHBIX KJIMHHUKO-IHATHOCTUYECKUX TECTOB OIICHKH
(YHKIIMOHAIBEHOHN CHCTEMbl MIMMYHHOT'O FOMe0cTa3a, Oyp-
HBI POCT JAHHBIX O BEAYLICH pOJIM UIMMYHHOU CUCTEMBI
B [1aTOT€HE3€ BO3HHUKHOBEHUS U Pa3BUTHs OOJIBIIMHCTBA
OCTPBIX U XPOHUUYECKUX 3a00JIeBaHUN U JJa’ke BbIIEICHUE
B OT/ICJIBHBIC HO30JIOTHYECKUE (POPMBI 3a00JICBaHU#T ITOI
CHCTEMBI, TIOCTABUIIH ITepeJl yIeHBIMH BOITPOC O pa3padoT-
K€ ¥ U3bICKAaHUU HOBBIX CPEJICTB U METO/I0B, OKA3bIBAIOIITNX
TepaneBTUYECKOE BO3ICHCTBIE HA BOCCTAHOBJICHUE HApy-
IIEHHOTO IMMYHHOTO FOMEOCTa3a YesIoBeKa.

ToJlYKOM K HAKOIUIEHUIO HOBOT'O YPOBHS 3HAHWMM U Ka-
TaJau3aTOPOM Hay4YHBIX HCCIIEOBAaHUI B KIMHMYECKOU
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UMMYHOJIOTHH MOCTYXWJIO BHEJIPEHHE HOBOTO MOHSATHS
— uMMyHopeabmwmtanus. Yyts 6onee 30 sieT mpomuuio ¢
nyOJIUKAIMK MEPBBIX paboT 1Mo 3Toi nmpodieme. iMeHHO
aBTOP MPEJCTABICHHON CTaThH BOXHYJI )KU3Hb B TIOHATHE
UMMyHOpeadbuuTanus. EMy moc4acTiuBUIOCH OBIThH Y
UCTOKOB €€ 3apOXKJCHUSI U CTaTh HE TOJHKO OCHOBOIIO-
JIO)KHUKOM COBEPIIEHHO HOBOTO HAYYHOTO HAIPaBIICHHUS

— MMMYHOpEaOWINTAIMKU, HO U OCHOBAaTeJeM HOBOW Me-
JUIMHCKON HayKH — UIMMYHOpPEaOUIUTONIOr K. B nanHoH
paboTe aBTOp BO3BpaIlaeTcsd K UCTOKAM M BCIIOMHHAET
MyTh, KOTOPBIH MpOIIIa MEIUIIMHCKAs HayKa, Tpex/e
4eM MPUNTH K MOHMMAaHUI0 UMMYHOPEaOMINTONIOTHH,
a TaK)Xe paccka3aTb YUTATENIM O COBPEMEHHBIX €¢
yCIexax U MepcrHeKTUBaX Pa3BUTHS.
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OCHOBHBIE 9TAIIbI TPUT'OTOBJIEHUSA )KUZHECIIOCOBHBIX OITIYXOJIEBBIX KJIIETOK
PAKA MOYEBOI'O ITY3bIPA: OT BBIAEJIEHU S OITYXOJIEBOT'O MATEPUAJIA
IO KPUOKOHCEPBAIIMHY KJIETOYHBIX JIUHUAMN

2Cnassinckas T.A., Cansauxosa C.B.

!Poccuiickuil yHueepcumem opyxicovl Hapooos, *Hucmumym ummyHopusuono2uiL;
S@IBY Knunuueckas 6ononuya Nel Ynpasnenus denamu Ilpesudenma PD, Mockea, Poccus

B nocijieguee ACCATUICTUEC NOCTUTHYTbl HCCOMHCHHBIC
YCIIeXU B JICUCHUU 3JIOKAYCCTBCHHDBIX onyxonei/i, B IICPBYIO
04CpCib, BCJICACTBUEC ITpOrpecca J'IeKapCTBeHHOﬁ TCparuu,
OCHOBaHHOH Ha JOCTHKCHUAX MOJ'ICKyJ'IﬂpHOI‘/'I 6I/IO.]'IOI‘I/II/I,
HUMMYHOJIOT'MHU, TOHUMAHUHU MEXaHU3MOB OHyXOJ’IeBOﬁ
nporpeccuu, B3auMOOTHOUICHUS HMMyHHOﬁ CUCTCMbI
H OITyXOJH, IMPOUECCOB, MPOUCXOAAIINX B OIIYXOJIECBOM
MUKPOOKPYKCHHH. HCCJ’IGHOB&HI/IH, y6€HI/ITCJ'ILHO JOoKa3aB-
mure BeAYyUyro poJib PIMMyHHOﬁ CHUCTEMbI HC TOJILKO ITPpU
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pa3IMYHBIX HH()EKIMOHHKIX maToorusix [4,10,11,16-19],
HO B MPOTHUBOOITYXOJIEBOH 3alllUTe OpraHu3Ma, CTajld OT-
MIPAaBHOW TOYKOH Kak Ui pa3pabOTKU Pa3IMYHBIX UMMY-
HOJIOTUYECKUX KPUTEPUEB U MAPKEPOB IS TUATHOCTUKU
U IPOTHO3UPOBAHUS OITyX0JIeBoro npouecca [14,22], tak u
HOBBIX METOJIOB IMMYHOTEPAIUH 37I0Kau€CTBEHHBIX HOBO-
obpazoBanwmii [ 1-3,5-9,13,15,20]. 310 co3gaeT npeamocsui-
KH JUT pa3pa0O0TKU HOBBIX MOJXO0B U HOBBIX MUIIICHEH B
JICYCHUH OOJIHHBIX 3JI0KAYeCTBEHHBIMH HOBOOOPA30BaHMUSI-
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MH, UCTIOJIb30BaHUH HHHOBAIIMOHHBIX METOJIOB U CIIOCOO0B
JICUCHUS, TEXHOJIOTHH, KOTOPBIE MOTYT 00€CIEUUTh YCIexX
COBpPEMEHHOM cucTeMHOM Tepanuu. OJHUM U3 IEpCIeK-
TUBHBIX HalPaBJICHUH HAa CETOJHALIHUMN JACHD SBISETCA
MIPOTUBOOIYX0JIeBas BaKIMHOTepanus. [ renepanuu
cnenuduuecKoro MpOTHBOOIYX0JIEBOT0 HIMMYHHOTO OT-
BeTa Haubolyiee MEPCIEKTUBHBIM SIBIIsIETCs pa3paboTka
ayTOJIOTUYHBIX NEPCOHU(UIIMPOBAHHBIX JICHIPUTHOKJIE-
TOYHBIX MPOTHBOOIyX0yeBbIX BakuuH (III1B).

Pazpabotka aytonornuynsix [IJIIIB mpotuB paka mode-
Boro my3bipa (PMII) sBisercs akTyanabHON MpobiaemMoit
[8,9,13,15,20], koTopast OXBaTbIBAET MHOYKECTBO ACIIEKTOB,
HEOOXOMUMBIX JJIS €€ CTaHAapTHU3alui. B uacTHOCTH, He-
00X0IMMO ONTUMHU3UPOBATH METOJIUKY MOTyYEHHs IEpBUY-
HOMW KyNBTYpPbI OIyXOJEBBIX KJIETOK U3 HHIAUBUAYAIBHOIO
OTIepaIliOHHOTO MaTepuana. B HacTos1ee BpeMs HaKOILIeH
OOIIMPHBII ONBIT KyJBTHBUPOBAaHHSI PA3HOOOPA3HBIX OIY-
XOJIEBBIX KJIETOK, OJHAKO HET €AMHOTO MHEHHUSI 10 TIOBOAY
ONTHMAaJIbHOTO METO/Ia BBIICJICHUS KU3HECTIOCOOHBIX
OJIMHOYHBIX KJIETOK U3 OIyxojeBoit Tkauu [21]. Tpaguuu-
OHHO, TIPEIMIOYTCHHE OTIAIOT (PepMEHTATUBHON 00paboTKe
TKaHEH, KOTOPYI0 CUMTAIOT HAUMEHEE TPaBMaTUYHOU JUIs
KJIETOK, B TO K€ BpeMs HCIOJIb30BaHUE 3TOTO METoJa
MIPUBOAUT K TPYAHO OOHAPY>KUBAEMBIM META00INYECKUM
HU3MEHEHUSIM, B YaCTHOCTH, K N3MEHEHHUIO IIPOHUIIAEMOCTH
MeMOpaH U MOTEPH UMHU YaCTH OCJIKOB, YTO HE BBI3HIBACT
HEeMeJUICHHOMN ru0esIH KIIETOK, HO B TAJTbHEHIIIEM TOPMO3UT
POCT KyJIBTYPHI in vitro. He BBI3bIBAET COMHEHUH TOT (DAKT,
YTO TMONYyYEHHBIN A UCCIeOBaHUN Marepuan JODKeH
OBITB B3AT B pabOTy HEME/JIEHHO, TEM HE MEHee, B yCIIo-
BHAX HCIONB30BaHUS METOIUKHU B KIMHUKE HEOOXOIMMO
ONpENeNUTh ONTUMAIBHO BO3MOXKHBIN ITPOMEXYTOK Bpe-
MEHH MeXTy 3a00poM OGHomaTrepualia U ero NoceBoM Ha
MUTATeNIbHBIE CPEJIbl; YCTAHOBUTH TEMIIEPATypPHBII peXXUM
JUTSL XpaHEHHs 00pa3IoB OIyXOJeBOr0 MaTepuana, 4ro, B
JIaNIbHENIIIEeM, TI03BOJIUT IPOBOJUTH CIIEHUPHIESCKYIO UM-
MYHOTEPAIHIO OHKOJIOTHYECKHM OOJIbHBIM M3 OTAAIEHHBIX
MEJIMLIHUHCKUX yupexAeHUuH. BaxKHbIMU acTIEeKTaMH TaKkKe
SIBJISIFOTCSL pa3paboTKa METOJMKH MONYyUYeHHUs )KUZHECIIO-
COOHBIX OITYXOJIEBBIX KJIETOK M3 ONEPal[IOHHOTO MaTepu-
ana, nonoop Hanbosee MOAXOSIIMX TUTATENBHBIX CPell 1
POCTOBBIX (PaKTOPOB JUIS KYJIBTHBUPOBAHUS OIYXOJIEBBIX
KyJBTYP, YCIOBUN KPUOKOHCEPBAIIMK KIETOYHBIX JIMHUH.

BelensnokeHHOe ONpenenseT HECOMHEHHYIO aKTyallb-
HOCTb IIPOBEJCHUS HCCIIEJOBAHUN 110 U3Y4EHUIO 0COOCH-
HOCTEH MOJIY4YeHHUs, KyJbTUBUPOBAaHUS U KPUOKOHCEPBa-
LU KJIETOK OIlyXOJIM MOYEBOIO IIy3bIPS UL CO3[aHHUS
NEepCOHU(UIUPOBAHHBIX MPOTHBOOIYXOJIEBBIX BaKIUH,
YTO MO3BOJIUT HE TOJILKO BOCIIOJIHUTH 3TOT IPOOEI, HO U, B
JlajbHEHIIEM, IOy YUTh IPUHLUIIAAIBHO HOBOE CPEJICTBO
JUIS JIEYECHHUS] yPOTEIUAIbHON KapLIMHOMBI.

Panee Hamu ObUIM OCBELIIEHBI HEKOTOPBIE aCTIEKThI, CBSI3aH-
HBIE C 0COOEHHOCTSIMH KYJIBTHBHPOBAHUS KIETOK ypoOTe-
nanpHol kaprHoMbl (KYK) [12]. B nanHoit pabore moa-
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poOHO pacCMOTpPEHBI BCE OCHOBHBIE ATAIbI IPUTOTOBICHHS
JKU3HECTIOCOOHBIX OIMYXOJIEBBIX KJIETOK paka MOYEBOTO
ITY3bIPA - OT BBIACICHUSA KIIETOK U3 OITYyXO0JIEBOT'O MaTCpU-
ana OOJLHOTO 7O KPHOKOHCEPBAIlUH, 00CCICUHBAIONINE
BBICOKYIO )KI/ISHECHOCO6HOCTI) BBIICJICHHBIX KJICTOYHBIX
KYJIBTYp ypOTEIHaIbHON KapLIMHOMBI.

Marepuan u mMetonbl. B pabote ucrnons3oBanbl oopas-
bl onyxonu 54 OoNbHBIX B Bo3pacte oT 37 1o 82 jer ¢
MBIIICYHO-MHBa3UBHOW M HEMHBa3WBHOI popmamu PMII,
BBIJICJICHHBIC HEITOCPEACTBECHHO IMOCJIC IPOBEACHUA XUPYP-
THYECKOTr0 BMeIaTenbeTra. [lepes 3abopom bromarepuaiia
OT BCCX MalTUCHTOB MOJTY4YC€HbI TMCbMCHHBIC ZlO6pOBOJ'H)HbIe
UH(OPMHUPOBAHHBIE COTVIACHSL.

TpaHcrIOpTUPOBKY OIIyX0JIEBOIO MaTepuasa U KyJTUBUPO-
BaHUE OMMYXOJICBLIX KJICTOK OCYHICCTBIIAIN HA MUTATCIHLHOM
cpene (IIC) DMEM/F12 (ITanDxko, Poccus).

Jnist onleHKH OJaronpHsTHOTO TEMIIEPaTypHOTO PEKUMA,
00pa3IIbl OIyXOJIH OT Ka)KJ0TO NallUeHTa ObUTH pa3/iesieHbI
Ha TPU paBHbIE (PparMeHTa, Kax bl U3 KOTOPBIX OBLI 10-
MEIIEeH B CTepUIIbHYI0 npooupky/kouTeinep ¢ [1C. 3arem
3 nmpoOupKH/KOHTEIHEpa C OTMHAKOBBIM OMOMAaTEepHAIOM
OT Ka)JIOT0 OOJILHOTO OTIPABJISUTH B XOJIOJUIIbHBIC KaMe-
PBI VISl XpaHEHHS TIPH Pa3HbIX TEMIIEPATyPHBIX yCIOBHUIX
(0°C; +4°C u +8°C) u, B 1anbHeiiieM, B TedeHne 24 4acoB
0T MOMEHTa 3a00pa Oromarepuaa, JOCTaBIIsUIH B J1abo-
paroputo. OLeHKY KHU3HECTIOCOOHOCTH MTPOBOIUIIH Yepe3
Kaxxaple 24 Jaca B TeueHue 6 THEH.

B ycnoBusax 1abopaTopuu IpoBOJUIN A€3arPeralHio OImy-
XOJIM ¢ UCIIOJIb30BaHUEM pacTBopa Bepcena, Tpuncuna u
Komnnarenass! (ITanOxo, Poccus) 1Bymst MeTogamMu: aBTo-
MaTH4YCCKUM MCXaHUYCCKHUM (C IIOMOIIBIO Me,[ll/IMaHJl/IHbI
DAKO, Denmark) v su3umarnueckum (I Bapuanr - ¢ 0,25%
pactBopom Tpumncuna; II Bapuant - ¢ 0,2% pacTBopoM
Komnnarenassi II Tuma).

OmnyxorneBble KieTKH KynsTuBrupoBain B CO? uHKyGaTopax
(Thermo Fisher Scientific™, USA) B ycnousix 100%
BiaxxHoctd npu 37°C, atmocdepe ¢ 5% comepxkaHuem
yIJIEKUCIIOro rasa. B paboTe ncrons30Baiy KyJIsTypajibHbIe
(hy1akoHBI C BEHTUITMPYEMBIMH KpbIiikaMu (Sarstedt, USA).
st yiydieHus aAre3MOHHBIX CBOWCTB KYJIBTUBHPYEMBIX
KJIETOK TIOBEPXHOCTh (DJIAKOHOB MTPEABAPUTEIHHO MOKPHI-
Banu 0,1% pactBopom xenaruna (buonot, Poccus).

Jns ontumusanuu kynstuBupoBanus KYK nonbupanu
yciioBus (pa3ivyHbIe MHUTATEIbHbIE CPENbl, POCTOBBIE
n00aBkH U (GakTopbl), MPU KOTOPHIX OTMEYaIU MaK-
cumanbHyto ckopocTh nmpupocta KYK Ha 3 cyTku mx
KyJbTHBHPOBAHHUS.

B pabote ucnonp3oBaiu nurarensHeie cpeast DMEM/F12
¢ L-rmyramunom u RPMI-1640 ¢ L-rmyramunom (buosor,
Poccus), a Takske pa3nudHble KOHIEHTPAIMU POCTOBOI J10-
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6aBku (5, 10, 15, 20 u 25% 3MOpHOHATIBHOI TESYbEH ChI-
BopoTkHu — DTC, buonot, Poccust). st atoro 10 000 KYK
MOMEINAIN B K&KIYIO STYeHKy 96-1 TyHOYHOTO IUIaHIIeTa
(Sarstedt, USA) ¢ aHanu3upyeMbIMU KOHIICHTPAIMSIMH
OTC u poCTOBBIMH CPEAAMHU.

Kpome Toro, ncciaenoBain BIUSHUE POCTOBBIX (hakTo-
pOB MHCyIUHa-TpaHchepprHa-cesenura Hatpus - [TS
(Invitrogen, USA), pocToBo# 100aBKH J1s SMUTENHATBHBIX
kinetrok Mammary Epithelial Cell Growth Supplement
- MEGS (Thermo Fisher Scientific®, USA) u roroBoii
0eCChIBOPOTOYHON CENIEKTUBHOW Cpelbl AJisl KyJIbTHBU-
pOBaHMA SMUTENHATBHBIX KJIETOK 4esoBeka Panser 628
(PAN-Biotech®, USA) Ha ckopocts mponudeparmu KYK.
ITS ncnonp30Banu B peKOMEHJ0BAHHOM IIPOU3BOAUTENIEM
pasBenenun 1:100. Koneunast KoHIIEHTpaysi KOMIIOHEHTOB
B Cpelle COCTaBIIsIa: HHCYJIMH - 5 MKI/MII, TpaHC(eppHH
- 5 MKr/mi, ceneH - 5 ur/mit. MEGS nobagisuics u3 pacuera
5 M1 no6aBku Ha 500 MJ1 OCHOBHO# ITOJTHOM MUTATETBHOM
cpensl (ITTIC) ans momyyeHus pacTBOpa, COIEPIKAaIIEro: SKC-
TpakT Obrubero runodusa (OBI') - 0.4% v/v, pekoMOUHAHT-
HBIN YeJI0BEUECKHI MHCYITUHO-TI0N00HBIN (hakTop-1 pocTa
- 1 pur/mi, rtuapoKOpTU30H - 0.5 Ur/Mi, peKOMOMHAHTHBII
YEIIOBEUCCKHIA AMHIEPMAIbHBINA (haKTOp POCcTa - 3 HI/MIL.

KVK kynsruBupoBanu B Teuenue 3 cytok B CO? unky6a-
tope (Thermo Fisher Scientific™, USA), 3atem kieTku
CHUMAJIU JIBYXKOMIIOHECHTHBIM paCTBOPOM, COACpKAIIUM
onny yacts 0,02 % pactBopa Bepcena (buonot, Poccust) u
onuHy dacth 0,25% pactBopa Tpuncuna (buonot, Poccust).
IIpupoct konuuectBa KYK, npenBaputensHo okpaiieH-
HOTO TPUITIAHOBBIM CHUHHUM, OCYLICCTBIIAJIN C IMOMOIIbBIO
aBTOMaTHYEeCKOro cueTurka kietok Countess (Invitrogen,
USA).

C uenbro moabopa ONTHUMAIBHBIX YCIOBHH ISl 3aMopa-
xuBanus KYK uccnenosanu metos ObICTPO 3aMOPO3KH
KPUONPOOUPOK C OMYXOJIEBBIMH KJIETKaMH HENOCpe-
CTBEHHO B XOJIOJMJILHUKE C TeMIeparypoii -80°C 1 meTon
MOCTCIICHHOI'0O CHUXKXCHUA TEMICPATYypPbl ¢ MOMOIILIO
nporpaMMHOTO 3amopaxuBaresis Mr. Frosty™ Freezing
Container (Thermo Scientific ™, USA). J{ns 3amopo3ku
KVYK cHuManm ¢ KyabTypaibHbIX (JIAKOHOB JIBYXKOMIIO-
HEHTHBIM PacTBOPOM, cofiepkamuM ofHy dactsb 0,02 %
pactBopa Bepcena (buonot, Poccust) u onny yacts 0,25%
pactBopa Tpuncuna (buomnot, Poccus) nocie 3-mMunyT-
Ho#l skcno3unuu B CO? mukybatope (Thermo Fisher
Scientific™, USA). Konn4ecTBO CHATHIX KJICTOK U UX HKH3-
HECIOCOOHOCTh OIICHUBAJIM B aBTOMAaTH4YECKOM CUETUHKE
kietok Countess (Invitrogen, USA). CycrieH3H0 KIETOK
neHTpudyruposanu 10 MunyT Ha ckopoctu 1000g, 3atem
HaJI0CaI0YHYI0 )KUAKOCTh CIIMBAJIH, & K 0CaJKy J00aBIISsIIH
kpuocpeny (KC), cocrosuryro u3: 90% IOTC (buonort, Poc-
cust) u 10% Jumernncynspoxcuna (DMSO) st KyasTyp
kietok (buoior, Poccus). KYK pecycnenauposanu B
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KC, B KpnornpoOupKy BHOCHIIX 110 5 MITH. KJIETOK Ha 1 M1
KC u HezamennuTenbHO MOMEIIAIN B XONOIMWIBHUK MPU
temneparype -80°C, rie xpaHwiu B TeueHue 5 nueit. Yactob
KPHOIIPOOUPOK MOMEIIATH B IEHOIIACTOBBIA KOHTEHHED,
a JIpyrylo 4acTb - B IPOIPaMMHBII 3aMOPaKUBATENb M.
Frosty™ Freezing Container (Thermo Scientific ™, USA)
CO CKOpOCThIO oxJlaxeHus 1°C B MUHYTY, ONTUMAaJIbHOMN
JUISL IOJUIePIKaHuUsl )KU3HECTIOCOOHOCTH KileToK. Jlnist pas-
MOpPa)XMBaHHsI KPHONPOOUPKHU MOMEIIAIN Ha 3 MUHYTEHI
B Boxy ¢ Temneparypoit 40°C, 3arem KYK nHemennenno
MmepeHoCuan B npobupku co cpenoit DMEM/F12 ¢
L-rmyramuHOM, neHTpudyrupoBanu 5 MUHYT Ha CKO-
poctu 1000g. HagocagouHyto ®UJIKOCTh CIUBAIH, JO-
6asysimu [1I1IC (DMEM/F12 ¢ 20% DTC) u pacceBaiu
Ha KynbTypanbHble (iaakonsl. [locne npouenypst 3amo-
paXMBaHMA/OTTAaUBaHUS KJIETKHA OKPAILIMBAIU PacTBO-
POM TPUINIAHOBOTO CHHETO U OLEHHUBAJIN KU3HECIOCO0-
HocTh KVK, mogcunThIBas KOJIM4ECTBO HEOKPAIIEHHBIX
(KUBBIX) KJIETOK B aBTOMAaTHYECKOM CYETUMKE KIIETOK
Countess (Invitrogen, USA).

Jis MaTemaTudeckoil 00paOOTKN JaHHBIX NMPUMEHSIIH
nakeT craructuueckux nporpamm SPSS 23.0 for Windows
(SPSS, Chicago, IL, USA). CTaTuCTUYECKH 3HAUUMBIMU
CUMTAJHM 3HAUEHUS C JOBEPUTEIILHBIM MHTEPBAJIOM HE
menee 95%, npu p<0,05.

Pesynbrathl U ux o6cyxnenue. [IpoBeneHHbIC CpaB-
HUTCJIbHBIC PE3YJbTAThl UCCICAOBAHNA IMOKa3ajau, 4TO
HCXOJHAsI KU3HECIMOCOOHOCTh OMYXOJEBBIX KICTOK,
BBIICICHHBIX OT OonbHBIX PMII, Obuia paznuunoi. Tem
HE MCHEE, YUHUTBIBask 3TO 0OCTOSATEILCTRBO, IS KaXKI0ro
OMYXOJIEBOrO 00Opa3na ObLI MOCYUTAH MCXOAHBIA (HOH
JKU3HECIIOCOOHOCTH KIIETOK, KOTOPBIC B JaIbHEUIIIEM TTOJI-
BEPrajiuch pasindiHbIM BO3Z[CI>1CTBI/ISIM B COOTBETCTBHHU C
MOCTaBJICHHBIMH B paboTe 3aa4aMH.

OTMeueHo, uto cHHKeHue xu3Hecnocoonoctu KYK B
yCIoOBUSAX 24-4aCOBOW DKCIO3UIIMU MPHU TeMIepaType
+4°C 6b1UT0 MUHUMABHBIM - Ha 3,340,4%. B 10 e Bpems
TPAHCIIOPTHPOBKA M XPaHCHUE OMOMaTepuaia B TCUCHHE
cytok ripu 0°C 1 +8°C mpHBOANITH K TOTEPE KU3HECTIOCOD-
HOCTH OIyXOJEeBBIX KJeTok Ha 7,14+0,7% u 11,8+1,5%,
cooTBeTCTBeHHO, p<0,05 (puc. 1).

[Mocaenytomee 6osiee IUTEIBHOE XpaHEHUE OuoMare-
puana (ot 4 10 6 CyTOK) IpH aHAJIOTHYHBIX TeMIIepa-
TypHbIX pexkxumax: 0°C; +4°C u +8°C mokaszaiu peskoe
najieHue Xu3HecnocoOHocTu kieTok. [Ipu aTom naxe
npu +4°C, HaunHas co 2 no 6 CyTKH, ru0eib KIeTOK
cocraBuna 9+1,9% u 66,7+4,7%, coorBeTcTBeHHO. [Ipn
npyrux temmneparypHbix pexnmax (0°C u +8°C) B Te xe
cpoku xuzHecnocobHocTh KYK pesko cHukanace, B
cpennem, Ha 21,5-88,5% u 32,2-92,5%, cOOTBETCTBEHHO,
p<0,01(puc. 2).
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Puc. 1. T'ubenv KVK 6 3a6ucumocmu om memnepamypHozo
pedicuma u 8pemenHoll dkcnozuyuu yepes 24- 72 uaca
npumeyanue: 1 — 24 yaca; 2 - 48 uacos;, 3 — 72 yaca
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Puc. 2. Tubenv knemox ypomenuanbHou KapyuHombl 8 3d-
BUCUMOCIU O MEMREPANYPHO20 PENCUMA U 8DEMEHHOT
aKcnozuyuu Ha 4-6 cymku

npumeyanue: 1 —4 cymku, 2 — 5 cymku; 3 — 6 cymku

IMocrne ompeneneHus ONTUMAIFHOTO BPEMEHHOTO U TeM-
MepaTypHOr0 PEKUMOB TPAHCIIOPTUPOBKH U XPaHCHUS,
KVYK, obnanaroririe HanOOIbIIEH KU3HECTIOCOOHOCTHIO,
nmoABEprain pasjMiYHbIM METOAAM MeXaHU4YeCKOU JEe3-
arperanuu. s paboThl MCTONB30BaIN OHOMaTepual,
KOTOPBII XpaHHUIIH B CTEPUIIbHBIX TPOOHPKaX/KOHTEHHEpax
B I1C nipu +4°C He Gonee 24 4acoB ¢ )KU3HECTIOCOOHOCTHIO
KJIeToK He Hike 80%.

B skcniepuMeHTaNbHBIX HUCCICIOBAHUAX YCTAHOBJICHO,
yT0 )u3Hecrnocoonocth KYK mnpu MexaHuueckoi aes-
arperaiuu 6uomarepuana PMII Obuta 10CTOBEPHO BHIIIIE
u cocranisiia 81,8+6% B cpaBHEeHUU ¢ pepMEHTATHBHBIM
crocoboM 00pabOTKH OIMYXOJIH, T/Ie BBKHBAEMOCTh IIPH
I u II BapuanTax, cooTBeTCTBEHHO, cocTaBmia 28,44+3,3%
u 55,6+4,9%, p<0,01(puc. 3).

[TonydenHsle AaHHBIE MMOKa3ajd, YTO TPAHCIOPTUPOBKA
OITyXO0JIEBOTO MaTepuana npu remneparype +4°C B TeueHne
24 4YacoB ¢ MOCJHeIyIONIe HeIH3UMATUYECKOU Jie3arpe-
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ranueit sBiseTcst Haubosee MPeanoUTUTEIbHOM I BbI-
nenenus aytonorndHeix KYK. Wcnonbs3zoBaHue naHHOTO
pekuMa B paboTte ¢ OnomarepuaioM ot 6oabHbIX PMIT He
NPUBOUT K 3HAYMMOMY CHMIKEHHIO JKU3HECTIOCOOHOCTH
OITyXOJIEBBIX KIJIETOK, HE NMPEMATCTBYET UX AAJbHEHIIEMY
aJIF€3MOHHOMY POCTY ¥ npoiudeparyu, 4to, B KOHEUHOM
utore, no3ossiet nony4dnth KYK ¢ sxu3HecrnocoOHOCThIO
ot 75,8 mo 87,8%.
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Puc. 3. JKuznecnocobnocmuv xiemox ypomeauaibHoul
KApPUUHOMbL NPU PATUYHBIX MEMOOAX 0e3azpecayuu ony-
Xonesozo buomamepuana

npumeuanue: 1 — pepmenmamusnasn oesazpecayus |
(mpuncun), 2 - pepmenmamusrnas oezazpezayus Il (kon-
nazenasa); 3* — mexanuueckas oezazpecayus

N3yuenne ckopocTH nposndepalny KIETOK B KyJIBType 110-
Ka3ayo, YTo OHa ObLIa Pa3MYHOW M 3aBHCENa OT YCJIOBHUI
KYJIBTUBUPOBAHUSA — MUTATEJILHON CpCIbl U KOHIICHTpAUN
OTC (puc. 4). B cpene DMEM/F12 ¢ L-rmytamuHOM
u nobasnennem 5% DTC xommuectBo KYK Ha 3 cyTku
KynbTHBUpOBaHUs cocTtaBmiio 20500+4100. ITpu ucnons-
3oBanur RPMI-1640 ¢ ananornudbiMu f100aBkamu U 5%
conepxkanneM DTC xommuectBo KYK, BeIpocInX B TyHKax
mianmiera, cocrasmwio 1960044300 (p>0,05). Otmeueno,
YTO € YBCIMYCHUCM KOHUCHTpAIUU OTC B muTaTENBHBIX
cpenax konumuectBo KYK Bospacrtano u cocraBuiio s
DMEM/F12 ¢ L-tnyramunomM/RPMI-1640 ¢ L-mimyramuaom
cootBercTBeHHO: 227004£3900/21300+£4100 (10% DTC) u
25000+8100/24000+4300 xnerox (15% DTC).
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Puc. 4. Pesynomam npupocma KYK 6 3aeucumocmu om
UCHONB3YeMOU NUMamenbHou cpedwl u konyenmpayuu ITC

[Ipu nob6aenenun B cpeny 20% OTC BbIsIBIEHO NOCTO-
BEPHO 3HaYMMOE YBEINYEHHE TEMIIOB MPUPOCTa KIIETOK.
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KomnuectBo KYK cocraBuio 34600+4200 nnst DMEM/
F12 129200+4200 nyist RPMI-1640 (p<0,05). lanbheiiniee
noBbleHue koHueHTpayuu TC no 25% He B0 Ha
ckopocTts nponudeparmu KYK, rae ux nponudeparusaast
aKTHBHOCTH OblI1a Ha ypoBHE 3490044400 npu KynbTHBU-
poBanuu Ha cpeie DMEM/F12 1 31100+3900 kiieTok - Ha
cpene RPMI-1640.

OCHOBBIBasICh Ha pe3yibTarax MpeablIyLIero SKCIepH-
MEHTa, JJs NalbHelnero usydeHus 3¢pHeKTHBHOCTH
Jo0aBIICHHs IPYTUX POCTOBBIX (DAaKTOPOB U J00aBOK Ha
nponudepanuio KYK B kauectre [1I1C ucmons30Banu mu-
tarenpHyto cpeny DMEM/F12 ¢ L-mmyramuHoM 1 106aB-
nerreM 20% DTC kak Hauboiee COOTBETCTBYIONIYIO IS
obecrieuenus ontuManbHoro pocra KYK. s usyuenus
CKOPOCTH IIPUPOCTA KIETOK Ha 3 CyTKH KyJIETHBUPOBaHHS
B JKCIEPUMEHTAJIbHBIE JTYHKH 96-TyHOYHOTO IUIaHIIETa
¢ IIIC B kaxayro nyHKy nao6aemsuid o 10 000 KYK u
pocroBbie (akropsi - ITS, MEGS, 1100 nx koMOMHAIHH.
B xauecTtBe koHTpouss ucnons3oBanu JdyHkH ¢ [IIIC u
KVYK 0e3 nobaBnenus poctoBbix aobaBok. Kpome Toro,
B oTaenbHble siueiiku KYK BbiceBain B CEIEKTHUBHYIO
0eCcChIBOPOTOUHYIO MUTATENBHYIO CPEAy JUIsl KYJbTUBH-
pOBaHMA SMUTENHATBHBIX KJIETOK 4enoBeka Panser 628
(PAN-Biotech®, USA).

Ha puc. 5 npeacrasnens! pe3ynsTrarsl npupocrta KYK B
3aBUCHUMOCTHU OT MCHOJIB3YEMbBIX POCTOBBIX /:[o6a1301<.
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*-p<0,05
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VenoBHA Ky b THBHPOBAHIA

Puc. 5. Pezynomamur npupocma KVK 6 3asucumocmu
om 0obasnenusi ¢ IIC dononnumenbHblX pocmoswbix
axmopos

Pesynbrarhl IpOBEIEHHBIX SKCIIEPUMEHTOB MOKA3aJIH, YTO
npu nodasnenuu K [1T1C ogHOro U3 pOCTOBBIX (HAaKTOPOB -
ITS nnu MEGS ckopocts nponudeparu KYK Ha 3 cyTku
KyJIBTHBUPOBAHUsI ObLiIa BBILIE B CPABHEHUH C KOHTPOJIEM,
00 KyJbTHBHPOBAaHUEM KIIETOK B OECCHIBOPOTOYHOM
cpexne Panser 628. YcraHOBI€HO, UTO Ha 3 CYTKHU B JIyHKaxX
TITICHITS xoanyecTBO KieTOK cocTaBmino 38600+3900, a
MIIC+ MEGS - 4230044100. [To6aBieH#Ee B MUTATCIBHYIO
cpeny oboux pocroBbix gobaBok (IIIICHITS+MEGS)
MIPUBOAMIIO K JOCTOBEPHO 3HAYMMOMY YBEJIMUEHHIO CKO-
poctu nponudepanun KYK - 45600+4200 (p<0,05). B
KOHTPOJIbHBIX siueiiKax IuiaHmeTa (KyJIbTHBHPOBaHUE B
[I1C 6e3 no6aBIeHUs APYTHX POCTOBBIX (PAKTOPOB) KOJIH-
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YECTBO KJIETOK, TOTy4YEHHBIX Ha 3 CyTKU KyIbTUBUPOBAHUS
yBenuuninock 10 34600+4200. [IpumeneHue ceneKTHBHON
6eCcChIBOPOTOUHON MUTATEIBLHON Cpesibl ISl KYJIBTUBUPO-
BaHUS JIUTEIHAIBHBIX KJIETOK 4yenoBeka Panser 628 mo
cBOCH 3((EKTUBHOCTH OBLIO COMOCTABUMO C KOHTPOJIEM
(xynsruBupoBanueM KYK na IIIIC). KonxnuectBo kie-
TOK B sY€HKax IUIaHIIETa C JAaHHOM CpeAoil COCTaBUIIO
35000+4300.

HccnenoBanue 3h(peKTUBHOCTH Pa3iIMYHbIX CIIOCOOOB KPHO-
KOHCepBaiuH mpoBo iy Ha 21 oopasiie KYK. B pe3syib-
TaTe MPOBEACHHBIX UCCIEA0BaHUN (pUC. 6) YCTaHOBIICHBI
pa3nuuusl B )KU3HECTIOCOOHOCTH KIIETOK, 3aMOPOXKEHHBIX
METOZIOM OBICTPOH 3aMOPO3KH (PyTHHHBINA METO/) U METO-
JIOM MTOCTETNIEHHOTO CHHKEHHSI TEMIIEPaTyPhl C TIOMOIIBIO
mporpaMMHOTo 3amopaxkuBarens Mr. Frosty™ Freezing
Container (Thermo Scientific ™, USA).
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B To 3aMOp AKIBAHIA

92

B 3aMOpAKIBAMTI

20
PYTHHHBIM MET00M

 3AMOPAKIBALIK B
OPOrpaMHOM
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*-p<0,05

KoIHecTB o RIHECOCOGHBIX KICTOK B

Puc. 6. Kusuecnocobonocmo KYK 6 3asucumocmu om
VCA0BUIL KPUOKOHCEPEAYUU

Crnenyer OTMETUTb, YTO KOJIMYECTBO >KU3HECIIOCOOHBIX
kieTok B obpasiax KYK mepen 3amMopo3koii cocTaBuiio
96,8+1,9%. Ilpu ucrnoas30BaHUN PYTHHHOTO METOfa KO-
nr4ecTBo xu3HecnocooHbx KYK 66110 1ocTOBEpHO HIXKE
(88,943,4%) B cpaBHEHUU C METOMIOM, TJI€ UCIIOIb30BAIH
MPOrpaMMHBIH 3aMopaxkuBarensb - 94,1+2,2%, p<0,05.

B pesynbrare npoBeeHHs KOMIUIEKCHOTO U3YYEeHHUS 0CO-
6ennocrei kynpTuBUpoBanus KYK, ux ontummsanuu,
BepU(HKAIMH KJIETOK OIyXoJieBbIX KynbTyp PMII momy-
YEHBI U TI0JITOTOBJICHBI K ACIOHUPOBAHHUIO JIBE OITyXOJICBBIE
JIMHUM CO CTaOMJIBHOW 3KCIPECCUEi PakoOBOTECTUKYISIP-
HbIX aHTUreHoB (PTA) Ha 50-M u 47-M maccaxax, cooT-
BETCTBEHHO:

a) obpa3zelnl MBINIEYHO-HEHMHBA3UBHOHN ypoTeIuaIbHOMI
kapuuaoMbl TINOMO, high grade, B3siThIN B X0z TpaHc-
ypeTpanbHOM pe3eKIH OT namueHTa T. ¢ Juar1o3oM na-
nUIIpHBIN ypoTenuanbHblii PMIT high grade ¢ nnBasueii
B MOJICIU3UCTBIA CJION;

0) oOpaseln MBIIIEYHO-UHBA3UBHOM YpOTEIUANbHOM
kapuuHoMmbl T2NOMO, high grade, nonmydeHHsblil npu
paavKaIbHOHN J1amapOoCKONMUECKOW LUCTIKTOMHHU C pac-
HMIMPEHHOH Ta30BOM JHMMbaneHIKTOMUeH OT nanuenTa P.
C JIMarHo3oM ypoTenuanbHblil manuuisipasiii PMIT high
grade, BpacTarOMIMii B TOBEPXHOCTHBIN CJIOH MBIIICYHON
000JI0YKH CTEHKH MOYEBOT'O ITy3bIpsl.
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BriBoabI

1. OtpaboTaHbl ONITUMATIBHBIE YCIOBHS TSI COXPAHEHHUS
xm3HecriocodHocTH ayTonornyHbix KYK B mporecce mx
KyJBTUBUPOBaHU ¢ 1enbo co3ganus [1I1B nporus PMIL.
2. YcTaHOBIEHB! MapaMeTPhl TPAHCHOPTUPOBKU U Xpa-
HeHmst OnoMarepuana ot 6ompHEIX PMII, HyXnarommxcs
B npoBeaeHun ummyHotepanuu [III1B u3 ornaneHHbIX
MEIUIMHCKHUX yUPEKICHUH.

3. OmpeneneHsl ONTUMAaIbHBIE YCIOBHS J€3arperain
O6nomarepurana, 00ecreuynBaloIie BEICOKYIO KH3HECIIO-
cobrocts KYK.

4. TlonoOpaHb! ONTUMAIbHBIE TUTATEIbHBIE CPENBI U PO-
croBeie no6asku st KYK. Onrumansroi [TIIC ams Kyms-
tuBupoBanusa KYK seisercs DMEM/F12 ¢ L-riyramuaOM
¢ no6asnennem 20% OTC B KOHEUHOH KOHIIEHTpPALUH,
9TO 00ECTIEUNBACT MaKCHMAIBHBIA IPUPOCT OIYXOIEBBIX
KJIETOK Ha 3 JeHb KynbruBupoBanus B CO? mHKybarope.
Ho6asnenne k [IIIC (DMEM/F12 ¢ L-rmyTamuHOM C [10-
6aBnenneM 20% OTC) koMOMHAIIMK POCTOBBIX (PaKTOPOB
(ITS+MEGS) crioco6cTByeT MakcHMaIIbHOW TIposudepa-
LMY OITyXOJIEBBIX KIIETOK M SIBIISIETCS TOCTOBEPHO Hanboee
a¢¢extuBHOH (p<0,05) B CpaBHEHHH C HX OTIEIHHBIM
IIPUMEHEHHEM B Ka4€CTBE POCTOBBIX JOOABOK.

5. YcraHOBIIeHO, UTO cenekTrBHAs OeccriBoporounas [1T1C
JUIS KyJIBTUBUPOBAHMS STINTEINAIBHBIX KJIECTOK YeIOBEKa
Panser 628 mpu xynsruBupoBanun KYK obecmednBaer
conoctaBuMbIi ¢ ceiBopoTognoit IITIC (DMEM/F12 ¢
L-rnyramusaom ¢ nobasnennem 20% OTC) npupoct Kie-
TOYHOW Macchl. CKOPOCTh MPOTH(Eparuil OIMyXOJIEBBIX
kietok PMII Ha o6enx IIIC ogmuakosas (p<0,05). 310
CBHJETENIBCTBYET O BO3MOXKHOCTH YCIEIIHOM 3aMEHBI
ceiBopotouHoii [1T1C Ha cenekTHBHYI0 6€CCBIBOPOTOYHYIO
[IIC Panser 628, uto HamboIee MPEANOYTHTENBHO IS
KIIMHUYECKOTO MCIIONb30BAHUS.

6. VMcionp30BaHne IPOTrpaMMHOTO 3aMOPAXHUBATENS CO
CKOPOCTBIO oxJaxkaeHus 1°C B MUHYTY SBJISAETCSI ONTHU-
MAaJBHBIM JUI TTofiepkaHust skuzHecnocoonoctu KYK u
MOXET OBITh PEKOMEHIOBAHO AJISI ATTUTEILHOTO XPAaHEHUS
OITyXOJIEBBIX KIIETOK, PEIHA3HAYCHHBIX JUIS IPUTOTOBIIE-
HUSI Ay TOJIOTWYHBIX TPOTUBOOITYXOJIEBBIX BAKLIMH.

7. B pesynbrare npoBeaeHHOI pabOoTHI AT IETIOHUPOBAHUS
MIOZITOTOBJICHBI IBE BEPU(DUIIMPOBAHbIE OITyXOJICBBIE TNHUU
PMII ¢ Mbl111€4HO-UHBa3UBHOM U MBIILIEYHO-HEUHBA3UBHOM
YpOTennaabHON KapITHOMOH, sKcpeccupytomntie PTA.
8. [IpuMeHeHNe alIOTeHHBIX KIETOYHBIX KYJIBTYp, Xa-
PaKTEepHU3YIOUINXCS TOCTOSHCTBOM IIUTOT€HETUIECKUX
W3MEHEHNH W CTaOWIBFHOW JKCIpeccruel omyxoieacco-
IIUMPOBAHHBIX AHTHICHOB, NEPCIIEKTHBHO VIS CO3JAaHUS
AJTIOTeHHBIX IPOTHBOOITYXOJIEBBIX BaKIMH JUI IMMYHOTE-
paIiy 1 X UCIOJIb30BAaHMS B HAYYHO-HCCIIEI0BATEIILCKIX
uensix npu PMIL.

IIpumeyanue:

Pabora BBINIOTHEHA B paMKax AMCCEPTAIllMOHHOTO HCCIIe-
JIOBaHMS, 3aIUIAHUPOBAHHOTO Ha Kadeape aieproaoruu
u ummyHosorun OIIK MP MenuuuHckoro MHCTUTYTa
OI'AOY BO «Poccuiickuii yHUBEpCHTET APYXOBI Ha-
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SUMMARY

THE MAIN STAGES OF THE PREPARATION OF VIABLE TUMOR CELLS OF BLADDER CANCER:
FROM ISOLATION OF THE TUMOR MATERIAL TILL CRYOPRESERVATION OF CELL LINES

2Slavyanskaya T., Salnikova S.

! People's Friendship University of Russia (RUDN University), ? Institute of Immunophysiology;
* FSBI Clinical Hospital Nel of the Presidential Affairs Management
of the Russian Federation, Moscow, Russian Federation

The development of personalized autologous dendritic
cell anti-tumor vaccines (PDPW) against bladder cancer
(BC) is a relevant issue that covers many aspects required
for its standardization. The article presents personal ex-
perimental studies related to development of optimal con-
ditions of transportation of biological material; tempera-
ture and temporary modes for the storage of the samples;
the materials about the optimal method of disaggregation
of the biomaterial; there has been shown a comparative

analysis of different methods of tumor disaggregation; the
selection of nutritious growth mediums and growth factors
for urothelial carcinoma cells (UCC), the conditions of cryo-
preservation of tumor cells for maximum UCC viability, po-
tentially suitable for creating PDPW against BC.

Keywords: bladder cancer, primary culture, anti-tumor vac-
cines, immunotherapy, urothelial carcinoma, cell viability, nu-
tritious growth mediums, growth factors, cryopreservation.

PE3IOME

OCHOBHBIE ATAIIBI IPUTOTOBJIEHUS JKU3HECIIOCOBHBIX OITYXOJEBBIX KJIETOK PAKA
MOYEBOTI'O ITY3bIPSI: OT BBIJEJIEHUS OITYXOJIEBOI'O MATEPHUAJIA 1O KPHOKOHCEPBALIMA
KJETOUYHBIX IUHUMN

2Chaassanckan T.A., “Caabnukosa C.B.

!Poccutickuti ynusepcumem opyscowl Hapo0os,; *Hucmumym uMmyHopusuonozuu;
3@I'BY Knunuueckas 6ononuya Nel Ynpasnenus oenamu Ilpesudenma P, Mockea, Poccust

Pa3paboTka nmepcoOHM(PUIUPOBAHHBIX AyTOJIOTHYHBIX
JSHAPUTHOKICTOYHBIX HPOTHBOOMYXOJIEBBIX BaKIIHMH
(ITAIIB) mpoTuB paka mMoueBoro my3sipst (PMII) sB-
JSeTCs aKTyalbHOW MpOOJIeMOii, KOTOpasi OXBaThIBACT
MHOXXECTBO aCIIEKTOB, HEOOXOAUMBIX JUIS €€ CTaHIapTHU-
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3anuu. B crarbe mpencTaBiieHbl JaHHBIE COOCTBEHHBIX
9KCHEPUMEHTAIBHBIX HCCIEJOBAHUH 1O pa3paboTke
ONITHMAJBHBIX YCIOBUH TPAHCIIOPTUPOBKHM OMOMaTepu-
aja; TeMIepaTypHOM U BpEMEHHOM PEXHMaX XpaHEHHS
00pas31oB; pe3yJIbTaThl 0 ONTUMAILHOMY METONY Ae3a-
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rperanuu Ouomarepuaina; MIpOJEMOHCTPUPOBAH CpaB-
HUTEJIbHBIA aHAIN3 Pa3IMYHbIX METOJIOB Jie3arperaum
OIIYXOJIM ¥ MaTepual Mo Moa0opy NUTATEIbHBIX CPeJl 1
POCTOBBIX (PaKTOPOB, yCIIOBUI KpHOKOHCEPBALIUH Y TO-

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

JIOTUYHBIX KJIETOK ypoTenuanbHoit kapruHoMsl (KYK),
o0ecrevnBaoIX MAaKCUMaJIbHYO )KU3HECITOCOOHOCTh
KVYK, norennuansHo npurogssix ans cozganus I[1IJI11B
npotus PMII.
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KPUTEPUU OTBOPA OIIYXOJIEBBIX KJIETOK U ITEPCIHHEKTUBBI UCIIOJIb30OBAHUSA
CIIEU®UYECKO UMMYHOTEPAITUM ITPU PAKE MOYEBOT'O ITY3BIPS

12Cnassinckas T.A., 2 Caabnukosa C.B., ? Cenmamsuim P.H.

'Poccutickuti ynusepcumem opysicowl Hapooos, Mockea,; *Hncmumym ummynopusuonozuu, Mockea,
S@I'BY Knunuueckas 6ononuya Nel Ynpasnenus oenamu Ilpesudenma P®, Mockea, Poccust

B nmocnennee necsituieTne JOCTUTHYTHI HECOMHEHHBIC
yCIIEXH B JICICHUH 3JI0KaYE€CTBEHHBIX OITyXOJIEH, B IEPBYIO
odepenb, BCIEACTBIE Iporpecca JIEKapCTBEHHON Tepany,
OCHOBaHHOH Ha JOCTM)KEHUSIX MOJIEKYISIPHOI OnoIoruu,
HMMMYHOJIOTHH, TOHIMaHUH MEXaHU3MOB OITyXOJIEBOH ITPO-
IpeCcCHH, B3aMMOOTHOIICHUS! IMMYHHOH CHCTEMBI U OIy-
XOJIH, a TAK)KE MPOLECCOB, MPOUCXOIAIINX B OIyX0JIEBOM
MHKPOOKPY>KEHHH. DTO CIIOCOOCTBOBAJIO 3HAYNTEIHHOMY
pacIIMpPEeHUI0 BO3MOKHOCTH NPUMEHEHHUS UMEIOIIUXCS
3HaHUH B U3y4YCHUH NMMYHOIIATOTCHETHIECKIX OCOOCHHO-
cTel pa3nuyHbIX 3a0oneBanuii [2,3,7,8,17-20], mosBieHuIo
HOBBIX HayYHBIX MEIUIMHCKUX HAIIPABICHHUH HA CTHIKE HE-
CKOJIBKHX CITEIMAIBHOCTEH (BKITFOYasi IMMYHOOHKOJIOTHIO)
U BO3MOXHOCTH TPHMEHEHUS B KJIIMHWYIECKON IPAKTHUKE
MPUHONIHAAIBEHO HOBBIX METOJOB ANAarHOCTHKH U JICYSHUS
[4,5,9,11,13,14,33]. IMMyHOJIOTHYECKHUE TTIOIXOABI B OHKO-
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JIOTWH TTO3BOJIMIIN N3Y9aTh MATOTCHETHIECKNE MEXaHN3MbI
Pa3BUTHUS OMYXOJIH, MIPOTHBOOIYXOJIEBBIII UMMYHUTET,
YCKOPHIIH TIOMCK IPOTHOCTUYECKUX M ANATHOCTHUYECKUX
MAapKepOB, KIETOK-MUILIEHEW IJIs1 TAPreTHOM Tepamnui,
OIIPEJIEINT HOBBIE MOIXOBI IS PEIICHUS TeparieBTHYCC-
KHX 3a1ad. Bmecte ¢ TeMm, BHEApEHNE MHHOBAIIMOHHBIX
OMOTEXHOJIOTHH CTAaBUT HOBBIC BOIPOCHI, PEIIEHHE KOTO-
PBIX MPECTABISIETCS CTPATETMIECKH BAXKHBIM B PA3BUTHH
(yHIaMEHTAIBHbBIX M KIIMHUIECKUX aCIIEKTOB COBPEMEH-
HOW OHKOJIOTHH.

Hapsizy ¢ oGImenprHsITHIMA METONAMH JICYCHHUS paka Mode-
Boro my3s1ps (PMI]): xupyprugecknm, TydeBoi 1 XUMHUO-
Tepanueil, IMMyHOTEepaIIHs OILyXOJH SIBJISETCS COBPEMEH-
HBIM M MHOTOOOEIIAIONINM HAIPaBICHHEM B OHKOJIOTHH.
Hecnenuduueckre METoabl MIMMYHOTEPAITUH C YCIEXOM
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npuMeHsieTcs yxe oonee 40 JieT A1 aKTHBALUHA UMMYH-
HOM CHCTEMBI IIPY JICYCHUU YPOTEIUAIbHON KapIIMHOMBL.
Pa3pabotka MeToza crienuduuecKoil UMMYHOTEPAIHU IPH
PMII npencrasisieT cob6oi akTyaabHYIO MPoOIieMy.

PakoBotecTukynsapusle antTureHs! (PTA), koTopbie B HOp-
Me TIPUCYTCTBYIOT Y B3POCIHBIX JIFOJIEH TONBKO B SHUUYKE U
IUTALIeHTe, SIBJIAIOTCSA HauOosiee MepCHeKTUBHON MHIIEHBIO
TIPH CO3/TaHUH TTPOTHUBOOITYXOJIEBBIX BAKIIMH, TIOCKOJIBKY OT-
JIMYAIOTCS BRIPAKEHHOW MIMMYHOTCHHOCTBIO, ONPEIEIAIOTCS
B Pa3IMYHBIX THUIIAX OIyXOJeH M UMEIOT OTpaHHYCHHbIE
HaTTepHBI FKCIPECCHH B 3I0POBBIX TKAHIX B3POCIIOTO Opra-
HU3Ma. BMecTe ¢ TeM, BBICOKUI II0KA3aTellb MyTalMOHHOU
Harpy3ku npu PMII, ycrynaromuii TonbKko MelaHOME U
paxy JErKuXx, ONpesienseT YyBCTBUTEIBHOCTh OMyXOJIH K
UMMYHOTEPArleBTHUECKUM METO/IaM BO3JICHCTBUS U JIeNaeT
e€ oHOM U3 HanboJee MepCeKTUBHBIX MUIIEHEH IS UM-
MmyHotepanuH [ 1]. UHrHOHTOphl KOHTPOJIBHBIX TOYEK, TAKHE
kak CTLA-4, PD-1 u PD-L1, a Takke NpOTHBOOIYXOJIE€BbIC
BaKIIMHBI, YK€ IPOJIEMOHCTPUPOBAIIH CBOIO AKTHBHOCTH IPH
3THX 3200JIeBaHUAX. BO3MOXKHO, UTO IMEHHO 3HAYUTETBHOE
KOJIN4YECTBO MyTallMi B OILyXOJIH, UMEIOIIEH BBICOKUH YpPO-
BEHB IKCIIPECCHH OITyXO0JI€aCCOIMUPOBAHHBIX AHTUT'€HOB JIS
UX TpeJICTaBIeHUs UMMYHHOM CHCTEME, SBIISETCS BXKHBIM
(haxTopoM 3 PEeKTHBHOCTA UMMYHOITPEIIAPATOB.

Nzyueno Gonee 100 mpencraButesieil 3TOH TpymnIbl
AHTUTEHOB, UX KOTOPBIX OK0J0 30 - 3aKOAMPOBAHHI B
X-XxpoMocome, BKIIIO4asi TakKhe BBICOKOUMMYHOTCHHBIE
cemeiictBa, kak MAGE-A, GAGE, BAGE u NY-ESO-1.
Yacrota skcnpeccunt PTA cunbHO BappHpyeT B 3aBHCH-
MOCTH OT THIIA OITyX0NH. JJI1 MEJTaHOMBI, paKa SIMYHUKOB,
paka snerkux u PMII xapakTepHa BBICOKasi 3KCIIPECCHUS
PTA, Tornma xak ajsi KOJIOPEKTAILHOTO paKka U paka mpo-
cTarsl — HU3Kas [24]. Ilo ypoBHIO MyTallMOHHOM HAarpy3Ku
ypoTenuaibHast KapIIMHOMa 3aHUMAaeT TPEThEe MECTO CPpeu
BCEX 3JI0Ka4e€CTBEHHBIX HOBOOOPa30BaHUH, yCTyIast B 3TOM
OTHOIIIEHUH TOJBKO MEIaHOME U PaKy JIETKHX, YTO OIpesie-
JISIeT NEepCHEeKTHUBY HCIOIb30BAHUSA UMMYHOTEPAUH IPU
PMII [21,23,26,29,32,35]. B psine uccnenoBanuii Obun
IPOJEMOHCTPUPOBAHBI BEICOKHE YPOBHH 3Kcnipeccuu PTA
kierkamu PMII [24,28]. Tak, B KOTOPTHBIX UCCIIEIOBAHUAX
[24], mpoBenennsix Ha 350 60apHBIX PMII, n3yuen xom-
wiekc PTA: NY-ESO-1, MAGE-A3, LAGE-1 u PRAME
ISl ONIpE/IeNIEHUs UX TPOTHOCTUYECKOM 3HaunMocTH. [lo-
Ka3aHo, 4To dKcrpeccus reHoB PTA noctoBepHO cBsizaHa
KaK co cranuell 3a00jeBaHMsl, TaK M CTENEHBIO TPOHHK-
HOBeHMs omyxonu. Tak, skcmpeccus reHoB MAGE-A3
cocrasmia 43%, NY -ESO-1 - 35%, LAGE-1 — 27% u
PRAME —20%. Hannuue sxcripeccuu reHoB MAGE-A3 'y
6omsHBIX PMIT onpenernsiu yamie, uem npyrue PTA, u oHa,
110 MHEHHIO aBTOPOB, ObLJIa aCCOIMMPOBAHA ¢ OoJiee arpec-
CHUBHBIMH THNaMH omyXxoiu. Dkcrpeccusa reHa LAGE-1
OblTa XapaKkTepHa Ul MBIILIEYHO-HEMHBA3UBHOW (DOPMBI
(MH®) PMII ¢ TenaeHnuen kK OMyXoJeBON MPOTPECCHUH.
Okcnpeccus reHa PRAME yka3biBana Ha Mmiioxoi oTBeT
Ha xumuorepanuio. MAGE-A3 u LAGE-1 6bun acco-
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LMUPOBAHBI C KOPOTKUM O€3pELUANBHBIM IIEPHOJIOM. DTO
CO3/JaeT NPEINOCHIIKY IS pa3paboTKH HOBBIX IOIXOA0B 1
HOBBIX MUIIICHEH B JIeYEHNH OOJBHBIX 3JI0KA4€CTBEHHBIMU
HOBOOOpa30BaHUSMM, HCIOIB30BAaHMM MHHOBAI[MOHHBIX
METOJIOB U CITOCOOOB JICUEHHUS, TEXHOJIOTHil, KOTOpbIE MO-
I'yT 00€CIeYHTh yCIieX COBPEMEHHOM CUCTEMHOMN Teparnuu.
XOTs BBICOKAsi UMMYHOT'€HHOCTb YPOTEJIUAIBHON Kaplu-
HOMBI JI0Ka3aHa, OXOOHBIC MCCIIENOBaHUS B IIpeAenax
JIAHHOM HO30JIOTUU SIBJISIFOTCS] €AUHUYHBIMHU.

Co3nanye nepcOHUGpUIMPOBAHHBIX ICHIPUTHOKIICTOYHBIX
npotuBooItyxoseBsix BakiuH (I1AT1B) qyis neuenns PMIT
CBSI32HO HE TOJIBKO C BEIOOPOM ONTHUMAaJIbHBIX aHTHUTCHOB
JUTS aKTUBAIIMK ICHAPUTHBIX KJIETOK, HO U OIIpeie/ICHUEM
ONTUMAJILHBIX TAPAMETPOB KYJIFTHBHPOBAHMUS KJICTOK JIJIs
obecrieuenust HauOonplel sxcripeccun PTA omyxoneBbl-
MU KJIeTKaMu. JTa npobiieMa Takke 0XBaThIBa€T MHOXKe-
CTBO aCITIEKTOB, HEOOXOAUMBIX JUIA ee CTaHaapTu3auy. B
YaCTHOCTHU, NPU KYJBTHBUPOBAHHH OIYXOJICBBIX KJICTOK
B YCJIOBUSIX in Vitro ux TpaHchopmaims uuet oonee Obi-
CTPBIMH TEMITAMH 10 CPABHEHHIO C Pa3BUTHEM OITyXOJH in
ViVO, 4TO HEOOXOIMMO YUUTHIBATh IIPU BHIOOPE KIIETOYHBIX
JIMHUAW JIJ1S1 UCCIIEIOBaHUM.

ITo nanHBIM TUTEPATYPHI [26], B OMYyXOJISIX MOYEBOTO ITy3bI-
Ps OTMEUEeHbI pa3HOOOpa3HbIC N3MEHEHHS B 9 XpOMOCOME,
0co0eHHO B JIoKyce 2 1p, MOHOCOMUS TIO XpoMocomawm 1, 3,
6,8, 13, 14 u 17, noteps xpomocomsl Y. B FISH nccnenosa-
HHSX C IOMOIIBIO LIEHTPOMEPHBIX 30H/I0B ClIELU(pUIECKUE
MyTaIui 9 XpoMocoMbl 00Hapyx eHbI B 44-60% cityuacs.
[TonoGHBIE XPOMOCOMHBIE HapyIIEHUS! COOTBETCTBYIOT
CaMBIM PaHHUM CTaJUsIM Pa3BUTHUS YPOTEIUANIBHON OMy-
XOJIM M HE CBSI3aHBI C ee MporpeccupoBaHueM. VIMeHHO
B JIoKyce 21p 9 XpoMOCOMBI HaXOAMTCS KJacTep TeHOB-
cympeccopoB omyxoinesBoro pocta pl4(ARF), pl5 u pl6
(MTS1, CDKN2), KoTOpblif KoaupyeT 0eJI0K, HHIHOUpPY-
FOIIMI ITUKJINH-3aBUCUMbIC KUHa3bl 4. J[pyryto O0JbInyio
TPYIILY COCTABIISAIOT U3MEHEHUs 17 XpOMOCOMBI, B KOTOPOIt
3aKOJMPOBaH I'eH-CYIIPECCop OMyXOJIEBOrO pocTa pS3.
DTU U3MEHEHUS COCTABISIOT OKOJI0 42% U KOpPENUpyIoT
KaK CO CTENEHBIO 3JI0KaYeCTBEHHOCTH, TaK M CO CTaauei
OTyX0JIeBOTO npotiecca. Jleneruto 17p qacto onpeaenstor
IIPU MBIIIIEYHO-UHBA3UBHOM pake. [To HeKOTOphIM JaHHBIM,
3Ta MyTalMs CBs3aHa C HEOJIArONPHUSATHBIM MPOTHO30M
TeueHUs 3a00NeBaHus, pAHHUM IPOrPECCUPOBAHUEM U
METacTa3uPOBaHUEM OIyXOiH. Taxoke I MBIILICYHO-NHBA-
3UBHBIX OITyXO0JIei XapaKTepHBI MyTallui KOPOTKOTO IIeya
13 xpomocomsl (27% citydaeB), Tie HaxoauTcs TeH RB.

BrirensnoxeHHoe omnpeiensieT HECOMHEHHYIO aKTyallb-
HOCTh MPOBEICHUS HCCIICIOBAHUH T10 pa3pabOTKe KPUTEPH-
eB 0TOOpa omyxoJieBbIX KieTok npu PMII, mpuronssIx s
MIPUTOTOBJICHUS HA KX OCHOBE ayTOJIOTMYHBIX JE€HAPUTHO-
KJIETOYHBIX BAKI[UH. JTO ITO3BOJIMT HE TOILKO BOCIIOJHHUTH
HUMEIOIIUICS MPo0esT B HAyYHBIX HCCICIOBAHUIX, HO U, B
JajbHENIIeM, OJTyYUTh IPUHIUIHAIBHO HOBOE CPEACTBO
JI7IS1 JICUEHHUS] YPOTEIUaJIbHON KapIUHOMBI.
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[enbi0 JAHHOTO HCCEAOBAHUS IBUIIOCH 3yUYCHHE YPOBHS
IKCIIPECCHH PaKOBOTECTUKYIApHBIX aHTUreHoB (MAGE,
NY-ESO-1, GAGE u BAGE) knetkamu ypoTennanbHOMI
KapIMHOMBI Ha pa3HbIX Maccaxkax, MOJICKYJIAPHO-TCHETH-
YeCKUX 0COOCHHOCTEH OIyXOJIEBBIX KYJIBTYp paka Mode-
BOTO ITy3bIPs [IPU JIMTEIILHOM KYJIETUBUPOBAHHUH, & TAKKE
noJlyueHne Bepu(UIHPOBAHHBIX KYJIbTYP KIETOYHOM
JIMHUU MBIIIEYHO-UHBA3UBHOMN Y MBIIIIEYHO-HEMHBA3UBHON
ypOTEIUaIbHON KaplIMHOMBI, MOTEHIUAIbHO MPUTOJHBIX
JUTSL CO3/1aHUS OITyXO0JICaCCOI[MMPOBAHHBIX BAaKIIMH IPOTUB
paka MOYEBOIO Iy3EIpS.

Marepuan u MeToasbl. B pabote ncronb3oBaHbl 00pasiibl
oryxony oT 54 O0JbHBIX B Bo3pacte oT 37 1o 82 jer ¢
MBIIIEYHO-MHBa3uBHOH (opmoit (MUD) n MHD PMII,
BBIJIEJICHHBIE HETIOCPEACTBEHHO MOCIIE TPOBEACHHUS XHUPYP-
rHYecKoro BMemarenseTsa. [lonpobHyto nHpopmMarmio o
Ka)KJIOM MalMeHTE U XapaKTePUCTUKY €r0 OIyXOJH MOy~
yanu u3 uctopuu 0ose3Hu. OT Bcex NalueHTOB MOJyYeHO
MUCbMEHHOE J00poBOJIbHOE cornacue. [lonmydeHHbIe B
X0JIe onepaiyu hparMeHThl OIyX0JIEBOH TKAHU pa3MepOM
He meree 0,3 cM® HEMEIJIEHHO MOMEIIANN B CTCPHIIbHBIC
KOHTelHepbl ¢ nurtarenbHoi cpenor (IIC) DMEM/F12
(Buomnor, Poccust) n nocrapnsinu B taboparoputo. J{is nesa-
rperanuy KJIeTOK MPUMEHSUTH aBTOMaTHYeCKUI MeXaHnve-
ckuit Metox ¢ nomotbio Meaumaruasl (DAKO, [lanus).
[TonyueHHYI0 KIETOYHYIO CYCIIEH3MIO MOCIIEA0BATEIbHO
MPOITYCKaIN Yepe3 CTEpUIIbHBIE HEHIOHOBBIE (DMIIBTPHI C
nuamerpoM nop 100 u 70 mxm (DAKO, Hanus). Xusne-
CHOCOOHOCTh OIIGHUBAJIM HA aBTOMAaTHUYECKOM CUETUUKE
Countess (Invitrogen, USA) mMeTom0OM mojacyeTa KIETOK,
OKpalICHHBIX TPHITAaHOBBIM CHHUM. KIleTku cycrnenupoBa-
11 B ostHo# nutatensHoi cpene (I1T1C) cnenyromero co-
craBa: DMEM/F12 (Buoior, Poccust) ¢ nobasnennem 20%
(eranbHOI Ob1ubeli coiBopoTkH (brosot, Poccust) u pocto-
BBIX (haKTOPOB: MHCYJIHH, TpaHcheppHH, cene (Invitrogen,
USA). KynsTuBupoBaHue KJIETOK ypOTeNnHaIbHOM Kapiu-
nombl (KYK) ocytiectsistin B CO? unky6arope «Heracel»
(Termo Electron LTD GmbH, I'epmanwust). [TaccupoBanue
MIPOBOJIWIIM C HCIIOJIB30BAaHUEM CMECH PaBHBIX O0BEMOB
pactBopoB Bepcena (buonot, Poccust) u Tpuncuna (buo-
not, Poccust) [26]. B cBoeit paboTe pyKOBOICTBOBAJIKCH
paHee OIMCAaHHBIMU B TUTepaType merogamu [22,25]. 10
CTaOMIIbHO MEPEBUBAEMBIX OITyXOJIEBBIX KYJIBTYp HCCIIe-
JoBay Ha paHHuX (o 10-ro) m Gonee MO3AHMX (CBBIIIE
30-ro) maccaxkax. 3a 24 yaca ;1o coopa meradazHbIX Xpo-
MOCOM B KYJIbTYpajbHble (IIaKOHBI 10OABIISITH KOJIXHIIUH
B KOHEe4YHOW KoHueHTpauuu 0.04 mxr/mi. 3arem, crycTs
24 yaca, (1akOH C MOHOCIIOEM KJICTOK MOMeIIand Ha 1
MHUHYTY B KIOBETY CO JIJIOM, MIOCJI€ YEero, MHTEHCUBHBIM
MOKauMBaHUEM (JIaKOHa, OTACISUIM MeTa(a3Hble KIETKH
OT MOBEPXHOCTU U CIMBAJIH IMOJYYECHHYIO CYCIIECH3HUIO B
npobupku st neHTpudyruposanus. [locie ocaxaeHus
KJIETOK L[EHTpU(YrupoBaHreM B TedeHue 10 MUHYT NpH
1000 00./MHUH. K OCaAKy A00ABISIM TMIOTOHUYCCKUI
pactBop (0.075 M KCl), pecycnieHIupOBaIl U SKCIIOHH-
poBasiu 35-45 muH. nipu t=37°C. 3aTeM KJIETKU OCaKIaIH
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ueHtpudyrupoBanrem B edenre 10 mus. npu 1000 06./MuH.
CYIIEpHATAHT yAAJISIN U IPU OCTOPOKHOM ITOMEUTUBAHUT
K 0Ca/IKy 110 KarIsM 100aBIIsUTH OXJIaXKIeHHBIH (ukcarop
- METaHOJI-YKCYCHYIO KHCIOTY B cooTHomteHuu 3:1. Ilo-
CIIEIIHIOI0 MPOIeypy MOBTOPsUIH Tpwxabl. Ilocie vero
KJIETKH pacKarbIBaJi Ha OXJIaXKACHHBIC BIAYKHBIE CTEKJIA
U TIOMeIllay B TepMocTaT Ha 24 gaca mpu t=56°C. 3atem
npenaparsl 00pabarsiBaJIi pacTBOPOM TPHUIICHHA U OKpa-
muBaiy 110 I'mm3a. IIpenaparsl aHanu3upoBaiu C y4eTOM
MEXKIyHapoJHOI KiaccuuKanuy XxpoMocoM. B kauecTse
KJIOHA paccMaTpuBaiu 2—3 KIETKW C WIACHTUYHBIMU TO-
BPEXJICHUSIMH; B CIIydae MOHOCOMMHM (IIPU OTCYTCTBUH
OJTHOH U TOM k€ XpPOMOCOMBI) TAKUX KJIETOK JOIKHO OBLIO
ObITh He MeHee TpeX. UHCI0 aHaIM3UPYEeMBIX KIIETOK B
KyJBbTYpE 3aBUCEJIO OT KOJIMYECTBA BBISBICHHBIX KJIOHOB
u cocraisuio ot 20 1o 100. CTpyKTypHBIE U YHUCIICHHBIE
HU3MEHEHHUS XPOMOCOM OINpPeEIIsUTH C yYEeTOM COBPEMEHHOI
HOMEHKIIATyphl [27].

PaHee Hamy OBUTH KPATKO OMUCAHBI 0COOEHHOCTH KYJIBTH-
BupoBauug KYK [10,16], a Taxske HEKOTOpbIE aCIIeKTHI 110
JaHHO# mpobieme [6,12,15,30,31,34].

Oxcnpeccuto PTA oreHnBanyu MeTo1oM NPOTOYHON IUTO-
MmeTpuu Ha anmnapare FACS Canto II ¢ ucnons3oBanuem
anturen k PTA: MAGE (FL-309), GAGE3 (N10), BAGE
(R-15), NY-ESO-1 (E978) (Santa Cruz Biotechnology,
USA).

Maremarndeckyio 00pabOTKy AaHHBIX MPOBOJWIHM Ha
OCHOBE IMakeTa cTaTucTudeckux nporpamm SPSS 23.0 for
Windows (SPSS, Chicago, IL, USA).

Pesyabrarbl u ux odcy:xaenune. Ot 54 G0NbHBIX C pa3-
HbIMU (popmamu nHBa3uu PMII nony4deno 10 crabuiibHO
nepesuBaeMbix KYK, koTopsie n3ydanu Ha HaJdudue KC-
npeccun PTA Ha pannux (mo 10-tn) u Gosee no3maHux
(cBbime 30-tu) maccaxax. M3 nmpoaHalIu3upOBaHHBIX
10 o6pa3noB - 6 O0bun npeacrasnedsl MU® PMIT u 4
MH® PMII.

Pe3ynbTaTel CpaBHUTEIBHBIX HCCIEIOBAaHUIN MTOKA3allH,
gyro B KynsTypax KYK Ha paHHHX maccakax ¢ BBICOKOI
4acTOTOI 0OHapyskuBau 3kcipeccuio PTA. B yactHocTH,
MAGE - 70%; BAGE — 30%; GAGE - 40%; NY-ESO-1
- 50%. B 70% omyxoJneBBIX KyJIbTyp PErHCTPUPOBAIH IKC-
MIPECCHIo, 110 MEHbIIIEH Mepe, OAHOTO U3 aHAJIM3UPYEMBIX
PTA, a B 20% - Bcex uccnenoannbix PTA. B mpouecce
KyJIbTUBHPOBAHUSA OTMEUEHO CHIDKEHHE KofmuecTBa PTA,
SKCIPECCHUPYEMBIX KJICTOUHBIMU JIMHUAMH (puc. 1).

YcranosineHo, yto skcnpeccust PTA B oOpa3nax Oblia He-
ogHoponHoH. Ilpu mmutensHOM KynbTuBHpoBaHuM KYK
(6onee 30-u maccaxeii) OTMEYAIH JOCTOBSPHOE CHIKCHUE
MPOIICHTHOTO COAEPIKaHUs KJIETOK, SKCIPECCUPYIOIINX
PTA - 28.2+4.6%, BIa0OTHh 0 MOJHOTO HCUE€3HOBCHUS
(p<0,05). Tak, mpu TUTOGITYOPUMETPUICCKOM HCCIIEIO-
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BaHuM 00pasioB omyxoneBbix KYK nanuenta T. c MH®
OITYXOJIH BBICOKO# cTenenH 3nokadectBeHHocTH (TINOMO/
GIII) na 5-m u 30-M maccaxax (puc. 2, 3) ycTaHOBJIIEHO, UTO
skcnpeccust PTA rpynnst MAGE Ha 5-M maccake cocTas-
nsna 78,6% B cpaBHeHuu ¢ 39,8% MAGE - no3uTuBHBIX
KJICTOK, BBIABICHHBIX Ha 30-M maccaxe (p<0,05).

Hapannnx
maccamax <10

Ko mryectso

B Ha mosmuux
maceasax 30

Puc. 1. Konuuecmeo PTA-no3umusHuvix K1emox 6 Kyavhiy-
pax onyxoneguix Kkiemox 6onvHvix PMIT

Cymmapnoe konnyectBo KYK, sxcnpeccupytronux PTA,
B OAHOM oO0pa3sle Ha paHHHUX [accaxax, B CpeJHEM,
coctaBisno 48%, B To BpeMs kak skcupeccuss PTA y

O bBladder cmewcer S p- A E

KVYK, npomeamux 6osee 30 maccaxeii, Obljia 3HAYU-
TeJIbHO MeHbIe - 28,2% (p<0,05). Dkcnpeccust MAGE,
B cpenHeM, cocTaBuia 55,4% Ha paHHHUX Haccaxax
1 39,3% Ha nmo3gHuX. J{ons KIEeTOK, MO3UTHBHBIX IO
skcnpeccuu NY-ESO-1, B mepBUUHBIX KJIETOYHBIX
KyJIbTypax cocTaBmiia, B cpefaHeM, 42,3%, Ha MO3IHUX
naccaxkax 3rta udpa OblIa 3HAYUTEIBbHO HIDKE — 24,1%
(p<0,05). Knerku, sxcnpeccupyromue GAGE u BAGE,
obHapyxuBaiuch B 46,8% u 41,9% Ha paHHHX 3Tanax
KyJIbTUBHPOBaHUsA. B kynbTypax, mpoureamux 30 u 60-
Jiee naccaxei, ata uudpa coctaBuia, COOTBETCTBEHHO,
20,5% u 27,5% (p<0,05). IIprueM omyxoneBbie KICTKU
ot 60apHBIX MU ® PMII nokaszanu 6osiee cTaOMIBHBIC
Pe3yIbTaThl HE TOJIBKO MPU KYTHTUBHUPOBAHUH, HO U IPHU
onpenenenuu sxcnpeccuu PTA (p<0,05). OtmeueHo, uTo
KVYK ot 3Tux GOJBHBIX COXpaHsUIA 00JIee NIUTEIbHYIO
akcnpeccuto PTA mpu Oornee MIUTEIBHBIX Maccaxax.
Tonbko ofHa KynbTypa He dkcnpeccuponana PTA. B To
BpeMsa kak KYK ot manuentoB ¢ MH® PMII npakrtu-
4yecku He akcnpeccupoBaiu PTA, nubo tepsm Takyro
CIOCOOHOCTH B MpoLecce KyJIbTHBUPOBAHHUS.
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B MMPOBECACHHBIX HCCIICAO0BAHUAX YCTAHOBJICHO, YTO BCC
HCCIeyeMble OITyXO0JIEBbIE KYJIBTYPbl UMEJIH XapaKTepHbIe
st PMIT MonekyiisipHO-TreHeTu4ecKue u3MeHeHus. Yamie
BCEro OIpPEEIsUIN CIeNyIONe U3MEHEHHs KapuoTUIia
KJIETOK: Jenenuro 9 xpomocomsl (66,7%), OTCyTCTBUE
Y-xpomocomsl (50%) u Mmorocomuto 13 u 17 xpomocom
(33,3%). B eauHuYHBIX cIy4asx perUCTPUPOBAIU H3Me-
HEHUs B XpoMocomax 1, 3, 7 1 TPUCOMUIO 7 XPOMOCOMBI.
PeSyJ'H)TaTI)I CpaBHUTECJIbHBIX I/ICCJ'IG[[OBaHI/Iﬁ IIoKa3aJivi, 4To
Ipyu JJIMTCJIBHOM MaCCUPOBAaHUU B YaCTU KYJILTYP IPOUC-
XOOUT 3HAYUTECIIBHOC YBCIINYCHUE KOJIUYCCTBA TCHETUYC-
CKUX U3MEHEHUH B BUJIC Pa3/IelICHU IPEXK e OTHOPOTHOI
MOMYJISIIIMY Ha CYOKJIOHBI, Pa3In4aloIuecs MIOUIHOCTHIO
(10 56 XpOMOCOM) U KOITMYECTBOM U3MEHEHHBIX XPOMOCOM.
MOXKHO MPEAONIOKUTD, YTO TPAHC(HOPMALIHS OITyXOJIEBBIX
KIJIETOK B KYJBTYPE in vitro UAeT eie 0osee OBICTPBIMU
TEMIIaMU I10 CPABHEHUIO C €€ PAa3BUTHUEM i7l VIVO.

IIpu MONEKyIIpHO-TEHETUYECKOM aHAJIM3€ KYJIbTYpPBI
KJIETOK YpOTeNuaJbHOW HU3KOAH(PEPEHIIMPOBAHHOM
KapIHOMBI BBICOKOT'O 3JI0Ka4€CTBEHHOTO MTOTEHIIHaIa
(TINOMO hight grade) nanuenta T. (61 ron), uccieno-
BaHHOU Ha 9 maccaxe (puc. 4a), ObLIIU OOHAPYKCHBI H3-
MEHEHHUS B KAPHOTHIIE, 3aTparuBaime 9 mapy xpomo-
COM, B KOTOPOH MPOUCXOJMT JeJIeLUsl KOPOTKOTO Tieda
B jokyce 21p (del(9)(p21). Ha 34-m naccaxe (puc. 40)
oTMevasin OoJiee 3HaUNTENbHBIE M3MEHEHHUST KapHOTHIIA
KIJICTOK OHyXOJ’IeBOﬁ KYJIbTYPbI: YBEJIUYCHUEC KOJINYCCTBA
XPOMOCOMHBIX MyTalliii 1 MOHOcoMHuIo 1o 15, 16, 17,
19 xpomocomam.
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Puc. 4. [Jumozenemuueckuii npoguib Kyibmypol Kiemox
ypomenuanvrou kapyuromst (TINOMO hight grade) na 9-m
naccaoice (a) ¢ kapuomunom: 46, XY,-9,+mar u 34-m nac-
caxce (6) c kapuomunom: 42,XY, -9, -15, -16,-17,-19,+mar
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HaubosnbIiree 4Mcio XpOMOCOMHBIX U3MCHEHHUH OBLIO BbI-
SIBJICHO Ha MO3IHMX Maccaxax. [Ipu xapuoTunupoBaHuu
KJIETOK YpOTeauanbHOW HU3KonuddepeHunpoBaHHOM
KapIMHOMBI BBICOKOTO 3JI0Ka4€CTBEHHOTO MOTECHIIMAa
(T2NOMO hight grade) nauuenra P. (68 ner) Ha 36-m nac-
ca)ke ObLT ONPEJICIICH CIICAYIOIINN XPOMOCOMHBIN HAOOP:
53-55,X,-Y,t(1;7), +del(1)(q22)x2, +del(1)(q21),+del(1)
(p22),+del(2)(p13),+del(3)(p),4,+5,del(7)(q11.2),t(7;12)
(P, *1(9;12),

+del(11)(q), 12q*,+t(12;17),t(13;17)(q;p),15p*,+16,+
der(16),-17,-18,+19,-21,-22 (puc. 5).
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Puc. 5. Hlumoeenemuueckuil npo@uiib Kyibmypul Kiemok
ypomenuanvrou kapyunomsl (T2NOMO hight grade) na
36-m naccaoice ¢ kapuomunom: 53-55,X,-Y, t(1,7),+del(1)
(q22)x2,+del(1)(q21),+del(1)(p22),+del(2)(pl3),+del(3)
(p).4, +5,del(7)(q11.2),4(7,12)(p;q), +t(9,12),
+del(11)(q),12q",+t(12;17),t(13;17)(q,p), 15p*,+16,+
der(16),-17,-18,+19,-21,-22

Ha 38-m naccaxe kKapHOTHII KYJIBTYPbI KJIETOK YPOTeTHAIb-
HOHM HU3KOIU(depeHIIMPOBAHHON KapLUHOMBI BBICOKOTO
3nokadectBeHHoro norennuana (T2NOMO hight grade)
naruenTa P. (71 ron) Ttaxke MMenu 3HaUMUTENbHBIE XPO-
MocoMmuble namenenus: 53,X-Y,i(1q),+del(1)(p22),del(1)
(q12),del(1)q11,del(1)(q23),del(3)(p11),+der(6),del(7)
(q12), +t(9;12), -10,del(11)(p13),der(11),-13,-15,+16,-17,
18,+20,-21(puc. 6).
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Puc. 6. LJumozenemuueckuii npoguib KyIbmypsl KIemok
ypomenuansrou kapyunomst (T2NOMO hight grade) na 38-m
naccaoce ¢ kapuomunom: 53,X-Y, i(lq), +del(1)(p22),del(1)
(q12), del(1)qll, del(1)(q23), del(3)(p1l), +der(6),del(7)
(q12), +1(9,12),-10,del(11)(p13),der(11),-13,-15,+16,-17,
18,+20,-21
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Tabnuya. [{umoeenemuueckuii npoghune 0bpaszyoe onyxonesoul Kyivmypot PMIT
u axenpeccusi PTA 6 3asucumocmu om OnumenvHocmu KyJibmMueupo8anus

Stage/ Okcnpeccust PTA Ha panHux maccaxax | Okcmpeccnst PTA Ha mo3mHHEX maccaxax
N Age Grade (<10) (>30)
NY-ESO | GAGE | MAGE | BAGE | NY-ESO | GAGE | MAGE | BAGE
1. 61 T1/GIII + + + + + + + +
2. 68 T2/GIII + + + + + + + +
3. 71 T2/GIII
4. 69 T3a/GIII
5. 45 T1/GI
6. 74 T2/GII
7. 73 T2/GIII
8 56 T1/GIII - - - - - - -
9. 66 T1/GI - - - - - - -
10. 70 T2/GIII - - - - - - -

[Ipu comocTraBneHNN PE3yNbTATOB C AaHHBIMU, TOTyYCH-
HBIMH METO/IOM IIPOTOYHOH ITUTOMETPHH, OOHApyKeHa
JIOCTOBEPHAsI KOPPEILIHS STHX U3MEHEHHUH CO CHIKEHIEM
skcripeccun PTA (GAGE, BAGE, MAGE u NY-ESO-1)
(p<0,05). ITpn 5TOM OTHECTBHBIE KYABTYPHI COXPAHSIIN KaK
LIUTOT€HETHYECKUH Mpoduih, Tak U CTAOMIBHYIO JKC-
mpeccuto PTA npu MHOTOKpaTHBIX Maccaxax (Tabmuma),
YTO JenaeT MX IEePCIeKTHBHBIMY Ul JalbHEHIIero uc-
M0JIb30BaHUsl B UMMYyHOTepanuu npu PMIIL.

B pesynprare mpoBeneHUsT KOMINIEKCHOTO H3Y4YCHHS
ocobennocrel kynpruBupoBanus KYK, nx ontummza-
WU, BepU(YUKAUU KIETOK OMYyXONeBHIX KynsTyp PMII
C IIPOBEICHUEM MOJIEKYISIPHO-TEHETHYECKOTO aHaJIN3a
KapHOTHIIa OIYXOJEBBIX KIETOK M dkcnpeccun PTA Ha
UX TIOBEPXHOCTH, OBUIM IOTyYEHBI U MOATOTOBICHBI K
JICTIOHNPOBAHMIO J[BE BEpU(HUIIMPOBAHHBIE OIYXOJIEBBIC
JUHAN CO CcTabmIbHOU 3kcnpeccueit PTA Ha 50-Mm u 47-Mm
racca)kax, COOTBETCTBEHHO:

a) oOpa3zel MbIIIEYHO-HEMHBa3NBHON ypOTeINaIbHON
kapruHOMEI TINOMO, high grade, B3sTHII B X0/1€ TpaHC-
YpeTpaJIbHOM pe3eKIUu OT MarueHTa T. ¢ Anar{o3oM mna-
MUIPHBIN ypotenuanbabii PMIT high grade ¢ maBaszueit
B IIOACIM3HUCTEIN CIIOM;

0) oOpasen MBINIEYHO-HHBA3UBHOU ypOTEIHATBHOMN
kapauHOMBl T2NOMO, high grade, momy4enHsril nmpu
panuKaIbHOH JIamapoCKONMMYIECKON ICTIKTOMUH C pac-
IIMPEHHON Ta30BOH MuMdageHIKTOMUEH OT maruenTa P.
C JAMarHO30M ypOTeNraNbHbIH mammuispHeiii PMIT high
grade, BpacTarOIINi B MOBEPXHOCTHBIN CIIOW MBIIIICTHON
00OJIOYKH CTEHKH MOYEBOTO ITy3BIpS.

BriBoabI

1. B npouecce kynpruBupoBaHus kjaeTok PMII BrisiBiieHo,
yTO I co3manus ayTtonorudHbeix [1/I[1B mHeobxommmo
OIICHUBATh YPOBEHB dKcrpeccuu PTA u mcnonb30BaTh
ayTOJIOTUYHBIC OITyXOJIEBBIC KIETKH Ha PAHHUX ITacCakax
(me mo3mHee aecsaToro). KYK ¢ BeIcOKOI yacToTOM AKCTpec-
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cun PTA MOryT OBITH HCIIONB30BAHBI ISl TPUTOTOBIICHUS
ayTOJIOTUYHBIX JAEHAPUTHOKIETOUHBIX BakuuH. B MH®
PMII skcnipeccust PTA cymiectBeHHo Hike, yeM ipu MUD
PMII, HO HE OTCYTCTBYET MOJIHOCTBIO.

2. B pe3ynsrare npoBeieHHOM paOOoTHI TS ACTIOHUPOBAHMUS
TIOZITOTOBJIEHBI JIBE BEpH(PUIMPOBAHEIE OIyX0JICBbIE TNHUI
PMII ¢ MBlIIeYHO-UHBa3UBHOM U MBIIEYHO-HEMHBA3UBHOM
YpOTENIHaIbHONU KaplMHOMOM, sKkcnpeccupyromue PTA.
3. IIpuMeHeHre aJUTOTeHHBIX KIICTOYHBIX KYJIbTYp, XapaKTe-
PU3YIOLIHXCS TOCTOSHCTBOM IIUTOT€HETHYECKHIX N3MEHEHHI
U CTaOMIIBLHOM SKCIPECCHeil OIyX0JIeacCOMUPOBAaHHBIX
AQHTUTCHOB, MEPCIIEKTUBHO AJIS CO3/IaHUS AJIOTCHHBIX
MIPOTHUBOOITYXOJICBBIX BAKIIMH 7SI IMMYHOTEPAIINH 1 UX HC-
TIOJIb30BaHMS B HAYYHO-MCCIIEIOBATEBCKIUX [ensix mpu PMIT.

IIpumeuanue:

Pabora BhImoHEHAa B paMKax AWCCEPTAL[OHHOTO HCCIe-
JIOBaHMS, 3aIUIAHNPOBAHHOTO Ha Kadenpe ajuieprojJoruu
u ummyHosorun OIIK MP MenuuuHckoro MHCTUTYTa
OI'AOY BO «Poccuiickuii yHUBEPCUTET APYXKObI Ha-
ponos» (PYIH), u [/loroBopa 0 cOTpyZHHYECTBE MEXKTY
AHO «MuctuTyT mmmyHodusnonorun» u ®I'BY «Ha-
YYHO-HCCIIEIOBATENECKUIT HHCTUTYT OHKOJIOTUH MMEHHU
H.H. IletpoBa M3 PD».
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SUMMARY

CRITERIA FOR SELECTION OF TUMOR CELLS
AND PROSPECTS FOR SPECIFIC IMMUNOTHER-
APY FOR BLADDER CANCER

12Slavyanskaya T., Salnikova S., ?Sepiashvili R.

'People’s Friendship University of Russia; *Institute of
Immunophysiology; 3FSBI Clinical Hospital Nel of the
Presidential Affairs Management of the Russian Federa-
tion, Moscow, Russia

Specific antitumor immunotherapy with autologous den-
dritic cell vaccines is one of the new approaches of mod-
ern medicine. For activation of dendritic cells highly im-
munogenic antigens are used, however optimal antigens
in case of bladder cancer (BC) are still not researched.
Cancer-testis antigens (CTA) are the most promising tar-
get in the context of creation of antitumor vaccines, be-
cause they are distinguished by pronounced immunoge-
nicity, they are detected in different types of tumors and have
limited pattern of expression in healthy tissues of grown-up
organism. Regarding the level of mutational load, bladder
cancer (BC) holds the third position among all malignant
growths, which creates particular opportunities for use of im-
munotherapy in case of this disease. At chromosomal level
most times the following cytogenetic anomalies specific for
BC are detected: hyperploidies at 3, 7 and 17 chromosomes
and deletion of 9p 21 locus. Besides, in the literature there is
information about possible monosomy at 2, 3, 6, 8, 13, 14,
17 and frequent loss of Y chromosome in case of BC. De-
velopment of personified dendritic cell antitumor vaccines
(PDAV) against bladder cancer (BC) is a relevant problem,
which covers many aspects, necessary for its standardiza-
tion. In particular, in case of cultivation of tumor cells under
in vitro conditions their transformation goes at higher pace in
comparison with in vivo tumor development. Moreover, the
article presents the results of the study of molecular-genetic
features of BC of tumor cultures in case of long-term culti-
vation, the level of expression of CTA (MAGE, NY-ESO-1,
GAGE, BAGE) by urothelial carcinoma cells (UCC). There
has been described the karyotypes of cells of urothelial low
differentiated carcinoma of high malignant potential at vari-
ous passages with prolonged cultivation, as well as the corre-
lation between cytogenetic profile and expression of tumor-
specific cancer-testis antigens has been identified. There
have been developed two verified cell line cultures of muscle
invasive and muscle-non-invasive urothelial carcinoma, that
are potentially useful for the producing of tumor-associated
vaccines against BC.

Keywords: urothelial carcinoma, cancer-testis antigens,
anti-tumor vaccine, karyotype, cell line cultures.
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PE3IOME

KPUTEPUHN OTBOPA OIIYXOJIEBBIX KJIETOK
U MEPCHHEKTHUBBI UCITOJIB30BAHUS CITELIIU-
®UYECKON MMMYHOTEPAIIMA ITPU PAKE
MOYEBOTO ITY3bIPSI

12 Cinassinckasn T.A., 2 Caabnukosa C.B.,
12 CenmamBuym P.U.

!Poccutickuil ynueepcumem Opysicovl napooos, Mocksa;
2Unemumym ummynogusuonocuu, Mocksa; *®@I'BY Kiu-
Huueckas bonvruya Nel Ynpasnenus oenamu Ilpesuoenma
P®, Mockea, Poccus

Criermnduueckas MpOTHBOOITYXOJIEBasi UMMYHOTEPATIHS
AyTOJIOTUYHBIMH JACHAPUTHOKIECTOYHBIMH BaKIIMHAMHU
SIBISIETCS] OZIHUM M3 HOBBIX HAINlPaBIEHUH COBPEMEHHOM
MeaunuHbL. [ akTHUBaIUKM ACHIPUTHBIX KIETOK HC-
MOJIB3YIOT BBICOKOMMMYHOT'C€HHBIE aHTHTEHBI, OJTHAKO
ONTHMAJIbHBIE AHTUTCHBI NIPH PAKE MOUYEBOTO ITY3BIPS
(PMII) o ceit neHp He H3y4eHBI. PakoBO-TeCTHKYIAPHBIE
anturensl (PTA) sBistroTcs Hanbomee MepCIeKTUBHOM
MHIICHBIO MIPU CO3JAHUM NPOTHBOOITYXOJIEBBIX BAKIIMH,
MOCKOJIbKY OTJINYAIOTCS BBIPAKEHHOI IMMYHOTEHHOCTBIO,
OTIPEACIISIIOTCS. B PA3JINUHBIX THIAX OIyXONICH W UMEIOT
OTpaHWYEHHBIE TTATTEPHBI HKCIIPECCHH B 3I0POBBIX TKa-
HAX B3pocioro opraHusma. Ilo ypoBHIO MyTallMOHHOU
Harpy3ku PMII 3aHuMaeT TpeTbe MECTO Cpeau BCEX
3JI0KaUECTBEHHBIX HOBOOOPA30BaHMM, YTO CO3/aET OIpe-
JICTICHHBIE TIEPCIICKTUBBI IJIS1 HCIIONb30BAHUSI HIMMYHOTE-
parnuu IpH 3ToM 3aboneBannu. Ha XxpoM0oCOMHOM ypoBHE
Yalle BCEro BBIBISIIOTCS CIIEAYIOUINE, XapaKTepHbIE IS
PMII, uuToreneTnyeckue aHOMaauu: TUIEPILUIONINU IO
3,7 u 17-1 xpomocomam u nenerust 9p 21 moxyca. Kpome
TOTO, B JINTEPATYPE UMEIOTCS CBEIEHUS O BO3MOXKHOM
MoHOcoMHuH 10 2, 3, 6, 8, 13, 14, 17 u wacrtoit morepe
Y-xpomocomsl pu PMII. Pa3paboTka nmepconupumnm-
POBAHHBIX JE€HAPUTHOKIETOYHBIX TPOTUBOOITYXOIEBBIX
BakuH npotuB PMII sBisieTcst akTyaapHOU TpoOIeMoi,
KOTOpasi 0XBaThIBAET MHOKECTBO aCIIEKTOB, HEOOXOH-
MBIX /7151 €€ CTaHAapTH3annu. B 4acTHOCTH, IPU KyJIBTH-
BHPOBAHNU OITyXOJIEBBIX KJIETOK B YCIOBHSIX if Vitro NX
TpaHcpOpPMaLUs IPOUCXOANUT OoJIee OBICTPHIMHU TEMITAMU
B CPaBHEHHH C Pa3BUTHEM OIYXOJIH in vivo. B pabote
MPEICTABICHBl JaHHBIE MO M3YYEHHIO 0COOCHHOCTEH
skcnpeccnn PTA (MAGE, NY-ESO-1, GAGE, BAGE)
OILYXOJIEBBIMH KJIETKAMHU ypPOTEIHATbHONH KapIIUHOMBI
IIPH JUTUTEIBHOM KyIbTHBHpOBaHUH. Kpome Toro, mpes-
CTaBJICHBI PE3YJIBTAThl N3yUEHNUS MOJIEKYIIPHO-TEHETH-
YeCKUX 0COOCHHOCTEH omyxoneBsIx KyasTyp PMII mpu
JUINTEIHHOM KyJIbTHBUPOBAHUH, ONMMCAHBl KAPHOTHIIBI
KJIETOK ypOTeIHadIbHOW HU3KoAU PP epeHITnPOBaAHHON
KapIMHOMBI BEICOKOTO 3JI0Ka4€CTBEHHOTO MOTCHINANA
Ha Pa3IUYIHBIX TACCa)kax MPHU JIUTEIBHOM KyJIbTHBH-
pOBaHUH, BBISBICHA B3aMMOCBS3b IUTOTEHETHYECKOTO
npoduis ¢ dKcupeccueil omyxoilecnenupuaecKux
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PTA. IToarorosieHsl ABe BepuDHUIMPOBAHHBIE KYIIb-
TYpPB! KJIIETOYHOU JIUHUYU MBIIIEYHO-UHBA3UBHOU U MBI-
IIEYHO-HEUHBA3UBHONW YPOTEIUAIbHON KapLMHOMBI,
NOTEHIMAIbHO INPUTOJHBIE AJs CO3JaHUS OIyXOJe-
acCOLMUPOBAaHHBIX BakUUH npotus PMII.
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CURATIVE TREATMENT OF COLORECTAL CANCER SOLITARY METASTASIS
TO LIVER SUBCAPSULE BY PERCUTANEOUS US GUIDED RADIOFREQUENCY
ABLATION USING HYDRODISSECTION (CASE REPORT)

Paksashvili N., Ninikashvili T., Azrumelashvili T., Mizandari M.

Department of Interventional Radiology, Thilisi State Medical University, “
High Technology Medical Center - University Clinic”, Ltd, Georgia

Colorectal Cancer (CRC) is the second leading cause
of cancer- related deaths in developed countries [15].
Colorectal liver metastasis (CRLM) develop in half of CRC
patients. Surgical resection - a gold standard treatment, is
limited by unmet eligibility criteria and high recurrence
rate [4]. Percutaneous imaging guided Radiofrequency
ablation (RFA) has been introduced as an alternative to
surgery, showing the comparable treatment results [16].

RFA is effective and a minimally invasive technique, with
low complications. Although RFA has been used with
increasing frequency, there are still some technical limita-
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tions, depending on ablation size and location. Furthermore,
major complications of RFA are closely related to their
location in the liver parenchyma [8].

There are a number of strategies helpful for preventing
complications during the procedure. They include fluid, gas
or balloon interpositions between the adjacent structures
and the ablation zone [11].

This case report shows that hydrodissection is technically
feasible and effective in improving protection of the adja-
cent structures by separating them from the liver capsule.
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Case report. A 39-year-old male patient with moderately
differentiated adenocarcinoma of the colon underwent
left hemicolectomy with colostomy formation followed
by several courses of chemotherapy. Up to 3 cm meta-
static lesion was detected in the liver two years after
colectomy — so, patient presents with pT N M stage
of disease. The liver tumor remained stable despite
chemotherapy. At this point multidisciplinary discus-
sion decided to perform RFA procedure and patient was
referred to our hospital for liver metastasis locoregional
ablative therapy.

Contrast enhanced CT revealed 2.5cm diameter sub-
capsular solitary metastasis in the right liver lobe (segment

Fig 1. PET-CT reveals radio-tracer active uptake in sub-
capsular lesion

Fig 2. Radio-tracer active uptake in subcapsular lesion
(coronal view)

© GMN

Procedure: Peri-procedural medication included use of
intravenous sedation. Because of mass subcapsular loca-
tion hydrodissection has been performed (Fig. 3); for this
peritoneal cavity has been drained under US guidance the
day prior to procedure. 1200 ml 5% Glucose solution (as
a dielectric) has been injected into the peritoneal cavity
before the RF procedure start; fluid injection was stopped
after achieving the liver surface 8-10 mm separation from
parietal peritoneum as shown by US (Fig. 4). Monopolar
RF electrode has been introduced into the liver parenchyma
under real-time US guidance (Fig. 5); RF electrode passed
through 3-4 cm normal liver parenchyma before reaching
the “target” and RF processing has been performed accord-
ing the routine protocol in order to create 5 cm diameter
ablation zone (Fig 6,7,8). RF processing was finished by
track ablation for tumor seeding prevention. The process
was monitored in real-time by US. The injected fluid was
aspirated by the end of the procedure and drainage catheter
was withdrawn.

Fig. 3. US reveals the “target” - subcapsular mass mea-
suring 25mm

Fig. 4. US image - liver capsule has been separated (8-
10mm) from parietal peritoneum by hydrodissection
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Fig.5. USimage - RF electrode moves towards the “target” Fig. 6. US image - RF electrode with open antenas into
the “target”

Fig. 7. US image - RF processing is documented by air Fig. 8. US image - air bubbles cover the whole mass
bubbles

Fig. 9. PET-CT shows the absence of radio-tracer uptake Fig. 10. CT shows mass complete necrosis
in processed mass
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Follow-up imaging was performed next day and in 1 month
after RF processing. CT scan revealed complete necrosi-
sof tumor, showing no contrast enhancement; follow-up
PET-CT scan confirmed the result showing the absence of
radio-tracer uptake (Fig 9,10).

No intraprocedural complication were detected and the
patient was discharged home the next day.

Although considered to be minimally invasive, percu-
taneous image-guided thermal ablation is associated
with a potential risk of thermal injury to the adja-
cent vulnerable structures (peritoneum, diaphragm,
bowel, gallbladder, bile duct, urinary tract, vessels
and nerves) [10].

RFA use near the liver hilum is limited not only by the
vascular structures but also by the potential for biliary
damage, resulting in stricture or fistula formation, as the
large bile ducts do not tolerate heat well [12].

The heat-sink effect is a commonly described limitation of
RFA and occurs when flowing blood or air absorbs heat,
produced by RF electrode, thereby “cools” the “target”
lesion and decreases RFA efficacy; because of this, tumor
tissue that is adjacent to vasculature is less susceptible to
thermal damage [13].

Caution must also be employed when considering RFA
in lesions near the liver capsule or in close proximity to
hollow intra-abdominal organs because of perforation risk
due to process of the probe insertion or to thermal injury.
The colon appears to be more sensitive to this effect than
the small bowel or stomach [2].

Lesions located on the surface of the liver is associated with a
higher risk of complications [ 14]. Recent guidelines for RFA of
liver lesions have suggested that tumour location at the surface
of the liver is a relative contraindication [1]. To overcome
these difficulties and to avoid thermal damage to surrounding
structures, artificialascites can be effectively used [9].

Percutaneous RFA with hydrodissection is a feasible, safe
and effective technique in the treatment of superficial liver
metastasis, enabling to perform the procedure to subcapsular
masses safely andimprove the visibility of “target” tumor [6].

CT and USare the imaging modalities, widely used for
guiding RFA. US technical feasibility is often limited
due to poor conspicuity of the tumor; implementation of
artificial ascites may enhancethe technical feasibility of
US-guided RFA [7].

When performing hydrodissection on RFA, saline solution
is not suitable because of its high electrical conductivity. In
contrast, glucose solution can be used to generate a protec-
tive effect during RFA because of its lower conductivity
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[5]. Based on existing experience, the tumor should be
punctured through normal parenchyma, as RF track sub-
sequent ablation enables to minimize possible seeding [3].

Conclusion. The ablation technique including peritoneal
hydrodissection, described in paper avoids capsular breach
and appears safe and technically effective in subcapsular
lesions treatment.
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SUMMARY

CURATIVE TREATMENT OF COLORECTAL
CANCER SOLITARY METASTASIS TO LIVER
SUBCAPSULE BY PERCUTANEOUS US GUIDED
RADIOFREQUENCY ABLATION USING HY-
DRODISSECTION (CASE REPORT)

Paksashvili N., Ninikashvili T., Azrumelashvili T.,
Mizandari M.

Department of Interventional Radiology, Thilisi State
Medical University, “High Technology Medical Center -
University Clinic”, Ltd, Georgia

Case report presents the successful treatment of solitary
liver metastasis in a patient with resected colon cancer.

A 39-year-old male underwent left hemicolectomy with
colostomy formation followed by chemotherapy for a
moderately differentiated adenocarcinoma of the colon.
Two years later, a liver metastatic lesion was detected.
Patient received chemotherapy; the mass remained stable
in size, measuring up to 3 cm in diameter.

Low-invasive percutaneous curative treatment by Radiofre-
quency ablation was conducted using hydrodissection by
dielectric fluid intraperitoneal introduction for hydrodissec-
tion. The follow-up imaging showed the complete response
to treatment

The ablation technique including peritoneal hydrodissection,
described in paper avoids capsular breach and appears safe
and technically effective in subcapsular lesions treatment.
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Keywords: Liver metastasis, Percutaneous, RFA, hydrodis-
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PE3IOME

JIEYEHUE COJIMTAPHOT'O CYBKAICYJISIPHO-
T'O METACTA3A IIEYEHM PAJJMOYACTOTHOM
ABJISILMEN C TPUMEHEHUEM WHTPATIEPUTO-
HEAJIbHOM I'MIPOMCCEKIIAN ITPH KOJIOPEK-
TAJILHOM PAKE (CJIYYAI U3 IIPAKTUKHN)

ITakcamBuaun H.A., Huankamsuau T.T.,
AzpymenamBuiau T.C., Muzangapu M.I.

Tounucckuii 20cy0apcmeeH bl MeOUYUHCKULL YHUBepcUumen,
odenapmamerm paouonocuu;, OO0 “Llenmp 8vicokux medu-
YUHCKUX MeXHONo2UY, yHusepcumemckas kuunuxa ", I pysus

B crarbe onvica KIIMHUYECKUH CITy4ai JIEYEHHS COTTUTAPHOTO
MeTacTa3a TIeUeHH MPHU KOJIOPEKTAIbHOM pake. [lanmenTy
MYCKOTO 11071a 39 J1eT mpoBe/ieHa JIEBOCTOPOHHSS TeMUKO-
JKTOMUS ¢ JOPMHUPOBAHNEM KOJIOCTOMBI 1 TIOCIIEIYIOIM
MIPOBEICHNEM HECKOJBKUX KypcoB XxumuoTepanun. CrycTs
JiBa rofa mocJe oneparmu konrponbHas KT BerssBiiIa cyOkarn-
CYJISIPHBIN BTOPUUHBII O4Yar B MIEYEHHU, pa3Mep KOTOPOIo Ha
(hoHe XMMHOTEepaITiK CTAOMITI3UPOBAIICS HA YPOBHE 70 3 CM.

[TanueHTy pOBENCHO MAIOMHBA3UBHOE IPE3KOJKHOE JIe-
YEeHHUE ¢ IPUMEHEHNEM HHTPAIIEPUTOHEAILHOM THIPOC-
ceku. KOHTpoIbHOE pasnonornieckoe MCCiIe0BaHue
JOKYMEHTHPOBAJIO MOTHYIO UPPATUKALIIO OITyXOIIH.

B npeacrtaBneHHON cTarbe ONMUCAH KIMHUYECKUH CITy-
Yaif, Korjga Ipu MPUMEHEHWH PaIuoYacTOTHON abismun
CyOKanCyIsIpHBIX OITyXOJIeH IeYeHH ymaloch M30exKaTh
TEPMHYECKOTO ITOBPEIKACHHS TAPHETAIHFHOTO JICTKA TIEPH-
TOHEyMa H AragparMbl C TOMOIIIBIO HHTPAIEPUTOHEATHHON
THIPOANCCEKITHH.
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MODULATION OF ANTITUMOR IMMUNE RESPONSE
IN MOUSE PROSTATE CANCER MODEL

Mitskevich N., 'Tsertsvadze T., !Mchedlishvili K., 2Matchavariani K., 3Guruli G.

'Iv. Javakhishvili Thilisi State University, Division of Immunology and Microbiology;
Thilisi State Medical University, Department of Allergology and Clinical Immunology, Georgia;
Virginia Commonwealth University, Division of Urology, Richmond VA, USA.

Prostate cancer is the fifth most common cancer in both
sexes combined and the second most common cancer in
men. It is also the most common cancer in American men,
and second leading cause of cancer death among them.,
with more than 161 000 new cases expected in the United
States in 2017 (American Cancer Society, 2017). In Georgia,
222 men were diagnosed with prostate cancer in 2008 (6th
most common cancer in Georgian men), and 143 died with
this disease (7th leading cause of cancer death). Obviously,
this is a very important health problem worldwide. Though the
treatment of the localized prostate cancer is well established
and mostly successful, once disease spreads outside of prostate
it becomes virtually incurable. The only effective treatment
of the prostate cancer is hormonal therapy, which halts the
progression of the disease, but does not eliminate it. In addi-
tion, basic principles of hormonal therapy (androgen ablation),
which was the first successful therapy against advanced cancer,
has not been changed much since its introduction more than 50
years ago. Available treatments for the advanced prostate can-
cer (secondary hormonal manipulations, chemotherapy, etc.)
have only limited effectiveness and significant side effects.
Therefore, search and development of the effective therapies
for the advanced hormone-refractory prostate cancer is one
of the critical problems of contemporary cancer treatment.

Immunomodulatory drugs are being used with increasing
frequency to treat various cancers. And although some
of the greatest advancements have been achieved in the
treatment of hematologic malignancies, a growing body
of evidence exists to suggest a benefit in the treatment of
solid organ tumors, including prostate cancer. Though the
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benefits of therapy have been shown in clinical trials, the
underlying immune mechanisms responsible for the out-
comes have not been completely elucidated. With clinical
research confirming the benefits of combination therapy
over monotherapy, it has become more important than ever
to define the effects each drug has upon the immune system
and the target malignancy so that new regimens might be
created to maximize efficacy and minimize side effects.
As our understanding of tumor immunology has evolved,
the role for immunotherapy in the treatment of malignancy
has evolved as well. The discovery of cancer testis antigens
(CTA) has fueled further research into both adaptive and
adoptive immunotherapy techniques. Cancer testis antigens
are expressed in the “immunologically privileged” tissues,
and therefore autologous T cells do not have inherent toler-
ance toward them. With limited expression in adult tissue and
increased expression in certain malignancies, cancer testis
antigens seem ideal targets for immunotherapy. CTA expres-
sion is controlled epigenetically by CpG methylation in gene
promoters and histone acetylation in neighboring chromatin.
Therefore, CTA expression in tumor cells can be augmented
by the administration of DNA methylation inhibitors [1-3].

Immunotherapy provides promise for the treatment of
prostate cancer and other genitourinary (GU) malignan-
cies. Early studies combining immunomodulatory drugs
and chemotherapeutic agents have shown some benefit
and prompted further investigation into their use as part of
the medical armamentarium against prostate cancer. Cur-
rent research focuses on two compounds currently being
utilized in combination to treat hematologic malignancies,
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5-Azacytidine (5-AzaC) and Lenalidomide (Lena). Both,
Lena and 5-AzaC have been used in combination with
other chemotherapeutic agents with variable results in the
treatment of prostate cancer.

Current research focuses on two compounds currently being
utilized in combination to treat hematologic malignancies,
5-Azacytidine (5-AzaC) and Lenalidomide. 5-AzaC and its
analogues, DNA methylation inhibitors, have been shown
to increase tumor exposure to the immune system through
various mechanisms including upregulation of gene expres-
sion of cancer testis antigens, as well as through direct cyto-
toxic effects on tumor cells as a result of DNA demethylation
[2-4]. It has also shown to have some effect on the immune
system, though the exact mechanism of these effects not well
known at this time [5-8]. Lenalidomide and its analogues,
synthetic compounds created from thalidomide to be more
potent with less neurologic side effects, have been shown to
augment both innate and adaptive immune responses resulting
in improved response to malignancies when combined with
chemotherapeutic drugs [9]. It has also been confirmed that
the drugs exhibit direct inhibitory effects on angiogenesis and
tumor cell proliferation [9-12].Though a lot of research has
been done on the effects these drugs have upon NK cells and
T lymphocytes [13-16]. Not much is known about their effect
on dendritic cells, and no studies to date have looked at their
combination in the treatment of prostate cancer.

Material and methods. Mice: C57BL/6 and balb/c mice
have been obtained. Animals were maintained at the

RM-1 Cells Proliferation Assay Using Lenalidomide
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Fig. 1. Dendritic cells proliferation assay. DC without
stimulation and DC treated with DMSO (solvent for le-
nalidomide) provided controls. Lenalidomide was used at
the concentration of 0.5uM, 1.0uM, 2.0uM and 10uM. No
statistical difference was seen when comparing different
conditions.

DC — dendritic cells, LN - lenalidomide
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vivarium at Iv. Javakhishvili Tbilisi State University ac-
cording to standard guidelines. Prostate Cancer Cell Line:
RM-1 - amurine prostate cancer cell line and Study Drugs:
Lenalidomide and 5-AzaCcitidine were gifted by Virginia
Commonwealth University. Dendritic cells: briefly, bone
marrow has been collected from tibias and femurs of Male
C57BL/6 animals.

At first, we evaluated the compounds (Lenalidomide,
5-Azacitidine) separately in vitro and studied their effects
on prostate cancer RM-1 cells and dendritic cells (DC).

We studied a proliferation of the cells using the Cell Prolifera-
tion Assay. Dendritic cells and RM-1 cells in suspension were
exposed to different concentrations of lenalidomide. ADMSO
control and one group with no treatment were also included.

Flow cytometry was performed on dendritic cells after their
stimulation with different concentrations of lenalidomide
DC were stained with following antibodies: MHC class I,
MHC class II, CD40, CD80, CD86, CD205.

RT-PCR was performed on all groups looking at P1A, ET,
and ET, gene expression. Expression of both endothelin
genes was identified in all groups prompting performance
of real time PCR

The production of IL-12 and IL-15 was identified in all
groups using ELISA and their levels in the supernatants
were determined.

Dendritic Cells Proliferation Assay Using Lenalidomide
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Fig. 2. RM-1 prostate cancer cells proliferation assay.
Untreated RM-1 cells and RM-1 cells treated with DMSO
(solvent for lenalidomide) provided controls. Lenalidomide
was used at the concentration of 0.5uM, 1.0uM, 2.0uM and
10uM. No statistical difference was seen in cell proliferation
when comparing different conditions.

LN - lenalidomide
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Results and their discussion. Cell proliferation Assay (Le-
nalidomide): Dendritic cells and RM-1 cells in suspension
were exposed to 4 different concentrations of lenalidomide
from 0.5- 10 uM. A DMSO control and one group with no
treatment were also included. The cell proliferation assay was
then performed, as described above, on each group. Dendritic
cell proliferation increased slightly with increasing concentra-
tions of lenalidomide. RM-1 cell proliferation increased up
to concentrations of 2 uM after which it decreased in a dose
dependent fashion. The differences in cell proliferation be-
tween groups did not reach statistical significance with either
dendritic cells or RM-1 cells (Figs. 1 and 2).

Cell proliferation Assay (5-Azacitidine): Dendritic cells and
RM-1 cells in suspension were exposed to two different
concentrations of 5-AzaC, 0.5 uM and 1.0 pM. One group
with no treatment was also included as a control. The cell
proliferation assay was then performed, as described above,
on each group. Cell proliferation in both DC and RM-1 cells
decreased in a dose dependent fashion with increasing con-
centrations of 5-AzaC. For the DC statistically significant
difference from control was seen only at the concentration
of 1.0 uM (P=0.029). Results are shown in Fig. 3.

D endritic Cells Proliferation Assay Using 5-Azacitidine
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Fig. 3. Dendritic cells proliferation assay. DC without
stimulation provided control. 5-Azacitidine (5-AzaC) was
used at the concentrations of 0.5uM and 1.0uM. Statisti-
cally significant difference in cell proliferation from the
control (decrease) was seen at the 5-AzaC concentration
of 1.0 uM.

5-AzaC — 5-Azacitidine, DC — dendritic cells

* Depicts statistically significant difference in comparison
to untreated DC

For the RM-1 cells (Fig. 4) the difference between the
control and both 5-AzaC treated cells were statistically
significant (P=0.016 for the group treated with the con-
centration of 0.5 uM and P=0.004 for the group treated
with the concentration of 1.0 uM of 5-AzaC). There was
no statistically significant difference between the 5-AzaC
treated groups.
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Fig. 4. RM-1 cells proliferation assay. RM-1 cells without
treatment provided control. 5-Azacitidine (5-AzaC) was used
at the concentrations of 0.5uM and 1.0uM. Statistically signifi-
cant difference in cell proliferation from the control (decrease)
was seen at both 5-AzaC concentrations.

5-AzaC - 5-Azacitidine, RM-1 — murine prostate cancer cells
* Depicts statistically significant difference in comparison
to RM-1 cells

Flow Cytometry (Dendritic Cells and Lenalidomide): Flow
cytometry was performed on dendritic cells after their
stimulation with different concentrations of lenalidomide.
Dendritic cells exposed to DMSO (solvent for lenalido-
mide) acted as control. Lenalidomide was added during the
last 48 hours of culture, after which DC were harvested,
stained with different antibodies (MHC class I, MHC class
II, CD40, CD80, CD86 and CD205) and flow cytometry
was performed. Results are presented in Fig. 5.
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Fig. 5. Flow cytometry results for DC treated with le-
nalidomide. DC treated with DMSO (0.1%, solvent for
lenalidomide) provided control. Lenalidomide was used at
the concentration of 0.5uM, 1.0uM, and 10uM. DMSO and
lenalidomide were applied for the last 48 hours of culture.
DC were stained with following antibodies: MHC class I,
MHC class II, CD40, CD80, CD86, CD205.

LN — lenalidomide, DC — dendritic cells

* Depicts statistically significant difference in comparison
to DMSO-treated DC
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As it can be seen, there was approximately 10% rise in the
expression of most DC markers at the lenalidomide concen-
tration of 0.5 uM, and these differences were statistically
significant (P<0.001). Comparison dot-plots are presented
in Fig. 6. We could not see any significant differences at
other concentrations of lenalidomide.
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Fig. 6. Comparison dot-plots between DC treated with
DMSO (0.1%) and lenalidomide (0.5 uM) for the last 48
hours of culture. There was approximately 10% rise in the
expression of DC markers after the exposure to lenalido-
mide at the 0.5 uM concentration.

LN — lenalidomide, DC — dendritic cells
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Fig. 7. Reverse Transcription-Polymerase Chain Reaction
performed on dendritic cells after their stimulation with
5-AzaC for the last 48 hours of culture to determine the
dose-dependent induction of the endothelin receptors A and
B. Untreated DC provided the control. 5-AzaC was used
at the concentrations of 0.5 uM and 1.0 uM. Treated and
control cells were harvested, total RNA was extracted and
used as a template to determine the expression of endothelin
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receptors (ET, and ET,) and control gene GAPDH.

B — blank, P — positive control, =~ M — DNA molecular
weight markers.

5-AzaC — 5-azacitidine, ET, — endothelin receptor A, ET,
— endothelin receptor B

Polymerase Chain Reaction (Endothelins): Dendritic cells
in suspension were exposed to two different concentra-
tions of 5-AzaC, 0.5 uM and 1.0 puM. One group with no
treatment was also included. RT-PCR was performed on
all groups looking at ET, and ET, gene expression. Expres-
sion of both endothelin genes was identified in all groups
(Fig. 7) prompting performance of real time PCR (Fig. 8).
At a concentration of 0.5 puM, this revealed an increase
of ET, expression on DC by 1.62+0.02, and ET , receptor
expression increased by 2.39+0.09 (Both were statistically
significant, P<0.001). When we used a concentration of 1.0
UM a somewhat smaller increase was noted (1.47+0.03 for
ET,, P=0.001, in comparison to control, and 1.82+0.09 for
ET_, P<0.001). Interestingly, stimulation of endothelin re-
ceptor expression on DC by 5-AzaC was statistically higher
at a lower dose (P=0.012 for ET, receptors expression and
P=0.011 for ET receptors).
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Fig. 8. Quantitative Polymerase Chain Reaction (qPCR)
Jor the expression of endothelin receptors A and B (ET and
ET)) in DC after their treatment with different concentra-
tions of 5-AzaC (0.5 uM and 1.0 uM).

5-AzaC — 3-azacitidine, DC — dendritic cells, ET,— endo-
thelin receptor A, ET, — endothelin receptor B.

* Depicts statistically significant difference in comparison
to untreated DC

Polymerase Chain Reaction (P1A4): To determine the pres-
ence of P1A (cancer testis antigen) antigen in RM-1 cells
and the possibility to change its expression, RM-1 cells
were exposed to 5-AzaC and lenalidomide. These substrates
were added to the RM-1 cultures and the expression of
P1A was assessed. RM-1 cells were exposed to 9 different
concentrations of lenalidomide from 0.5 uM to 40 uM. A
DMSO control and one group with no treatment were also
included. RT-PCR was performed on all groups looking at
P1A gene expression. No expression of P1A was identified
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in any group exposed to lenalidomide thus precluding the
need to perform quantitative PCR on the groups.

RM-1 cells in suspension were exposed to two different
concentrations of 5-AzaC, 0.5 uM and 1.0 pM. One group
with no treatment was also included. RT-PCR was then
performed on all groups looking at P1A gene expression.
Expression of P1A was identified in the groups exposed
to 5-AzaC prompting the performance of real time PCR
which showed a dose dependent increase in P1A expres-
sion in RM-1 cell exposed to 5-AzaC. Experiments were
repeated three times with similar results, and combined
data are presented (mean +£ SEM). There was a 3.23+0.26
fold increase in P1A expression for 5-AzaC at 0.5 uM
concentration and 6.21+0.36 fold increase for 5-AzaC at
1.0 uM concentration (Fig. 9). The difference among all
three groups is statistically significant.
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Fig. 9. Quantitative Polymerase Chain Reaction (qPCR) for
the expression of P14 (cancer testis antigen) gene in DC af-
ter their treatment with different concentrations of 5-AzaC
(0.5 uM and 1.0 uM). There was a statistically significant
dose-dependent increase of the P14 gene expression.
5-AzaC — 5-Azacitidine, RM-1 — murine prostate cancer
cells

* Depicts statistically significant difference in comparison
to untreated RM-1 cells

ELISA (IL 12 and IL 15): Dendritic cells were grown in
culture and matured with TNFa for the last 48 hours. Ma-
ture DC were treated for the last 48 hours with 5-AzaC at
concentrations of 0.5 uM and 1.0 uM. Untreated mature DC
(no 5-AzaC) provided the control (Fig. 10). The produc-
tion of IL-12 and IL-15 was identified in all groups using
ELISA and their levels in the supernatants were determined.
IL-12 production increased in a dose dependent fashion
with increasing concentrations of 5-AzaC with the highest
level was noted in the group exposed to 1.0 uM of 5-AzaC,
though both concentrations (0.5 uM and 1.0 uM) resulted
in the statistically significant increase in IL-12 production
(P=0.002 and P<0.001, respectively). IL-15 production on
the other hand increased only in the group exposed to 1.0
uM 5-AzaC (P=0.018). These data suggest that 5-AzaC
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affects IL-12 production in DC in dose-dependent manner,
while only its high concentration resulted in the increased
production of IL-15 by DC.
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Fig. 10. The production of IL-12 and IL-15 by DC after
exposure to 5-AzaC at different concentrations (0.5 uM
and 1.0 uM) for 48 hours.

5-AzaC - 5-azacitidine, DC — dendritic cells, mDC — mature
dendritic cells

* Depicts statistically significant difference in comparison
to mDC

Early studies combining immunomodulatory drugs and
chemotherapeutic agents have shown some benefit and
prompted further investigation into their use as part of
the medical armamentarium against prostate cancer. Both
lenalidomide and 5-AzaC have been used in combination
with other chemotherapeutic agents with variable results
in the treatment of prostate cancer [17-23]. The addition of
lenalidomide to 5-AzaC has been shown to be of therapeutic
benefit in the treatment of certain hematologic malignancies
[24-27]. The underlying mechanisms identified, theoreti-
cally responsible for the benefit obtained from combination
therapy, are not confined to hematologic malignancies and
should apply to a wide variety of solid organ tumors. Our
findings suggest that there may be a potential benefit in
combining lenalidomide and 5-AzaC in the treatment of
prostate cancer and help to further define the underlying
impact these medications have upon the host immune
system and tumor cells through the use of a murine model.

Although our results suggested, consistent with current the-
ory proposed by other studies, that lenalidomide enhances
dendritic cell proliferation in vitro and in higher doses is
cytotoxic to murine prostate cancer cells, these results did
not reach statistical significance. This indicates that with
further testing, it might be possible to reach statistical sig-
nificance, but that the differences would be small. This find-
ing would seem to indicate that lenalidomide may increase
dendritic cell proliferation slightly, but that it primarily
alters immune function through other mechanisms. Flow
cytometry experiments for the expression of DC markers
demonstrated approximately 10% increase in the expres-
sion of most DC markers after the exposure to the 0.5 uM
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concentration of the lenalidomide. Higher concentrations
did not affect DC markers expression (is it possible that
higher concentrations of the lenalidomide became suppres-
sive?). Anyway, this seems to be an area in great need of
future studies. In Contrast, 5-AzaC caused a dose dependent
decrease in both the proliferation of dendritic cells and
RM-1 cells. 5-AzaC is a DNA methylation inhibitor and,
as expected, is cytotoxic to proliferating cells. Despite this
fact, 5-AzaC appears to activate dendritic cells with the
increased expression of endothelin receptors and with rise
in the production of IL-12 and IL-15. A dose dependent
increase in the production of IL-12 and IL-15 by dendritic
cells in response to increasing concentrations of 5-AzaC
when given with TNFa, would in turn activate both the
innate immune system through its action on natural killer
cells and the adaptive immune system through its action
on t helper cells. Though our findings are preliminary and
need to be repeated, this is in conflict with previous stud-
ies which have suggested that 5-AzaC decreases NK cell
cytotoxicity and dendritic cell function. It is possible either
that previous studies mischaracterized the impact 5-AzaC
has on dendritic cell function by focusing on alternative
measures of their activity, or it may be that the upregula-
tion of dendritic cell function is counteracted by the direct
cytotoxic effect on dendritic cell proliferation identified in
our cell proliferation studies.

Regardless of its direct impact on immune effector cells,
it is clear that 5-AzaC increases tumor exposure to the
immune system through its upregulation of Cancer Testis
Antigens [2,3, 28-33]. This was confirmed in our study
in a murine model of prostate cancer. Though, one other
group has shown its upregulation in response to exposure
to 5-AzaC in a murine lung cancer cell line, no group has
specifically looked at the upregulation of P1A expression
in a murine prostate cancer cell line. With lenalidomide’s
ability to increase immune responses and 5-AzaC'’s ability
to increase tumor exposure to the immune system, it may
be possible to treat prostate cancer with this combination
for patient benefit.

Conclusion: 5-AzaC appears to activate DC with the in-
creased expression of endothelin receptors and with rise in
the production of IL-12 and IL-15. 5-AzaC affects IL-12
production in both immature and mature DC, while it has
significant impact on IL-15 production only in immature
DC. 5-AzaC caused a dose dependent decrease in both
the proliferation of dendritic cells and RM-1 cells. Cell
proliferation in both DC and RM-1 cells decreased in a
dose dependent fashion with increasing concentrations
of 5-AzaC. Increasing concentrations of lenalidomide
slightly increased proliferation of DC. The differences in
cell proliferation between groups did not reach statistical
significance with either DC or RM-1 cells.

Therefore, this combination of epigenetic modifications and
immunomodulation by 5-AzaC and Lenalidomide should
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increase tumor immunogenicity and it enhanced DC func-
tion; These compounds might have a role in the treatment
of advanced prostate cancer.
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SUMMARY

MODULATION OF ANTITUMOR IMMUNE RESPONSE IN MOUSE PROSTATE CANCER MODEL

Mitskevich N., 'Tsertsvadze T., 'Mchedlishvili K., 2Matchavariani K., Guruli G.

'Iv. Javakhishvili Thilisi State University, Division of Immunology and Microbiology;
’Thilisi State Medical University, Department of Allergology and Clinical Immunology, Georgia,
$Virginia Commonwealth University, Division of Urology, Richmond VA, USA

Aim of study - prostate cancer is second most common
cancer in men worldwide, and fifth leading cause of death
from cancer in men (6.6% of the total men deaths). Un-
fortunately, once cancer spreads outside of prostate, it
becomes incurable. Androgen deprivation can provide
some relief, but resistance will develop eventually, and
at that time no effective treatment options are left to the
patient. Therefore, the search of alternative treatment mo-
dalities is paramount. In this article we evaluated the role
of epigenetic modifier 5-azacitidine (5-AzaC) and immu-
nomodulator - Lenalidomide and their possible impact on
the immune response in the murine prostate cancer model.

© GMN

We studied their impact on murine prostate cancer cells
and on dendritic cells (DC), the most potent antigen-pre-
senting cells known.

RM-1 is a murine prostate cancer cell line, resembling
hormone-independent model, which is a lethal variant
of this disease in humans. Dendritic cells were obtained
from murine bone marrow. Cell proliferation assays were
performed to evaluate the effect of 5-AzaC and lenalido-
mide on prostate cancer and DC. Flow cytometry, ELISA
and real-time PCR was performed to evaluate the effect of
these compounds on DC and prostate cancer cells.
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5-AzaC treatment of RM-1 prostate cancer cells and
DC resulted in the decreased proliferation for both,
while lenalidomide had no effect. DC were treated
with lenalidomide and the expression of surface mark-
ers MHC Class I, MHC Class II, CD80, CD86, CD
205, and CD40 was increased. Secretion of 1L-12 and
IL-15 by DC increased significantly with addition of
5-AzaC. There was also the change in the expression
of endothelin receptors on DC, which can affect their
function. 5-AzaC also resulted in the increased expres-
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sion of cancer-testis antigen, P1A, by prostate cancer
cells. Combination of epigenetic modifications and im-
munomodulation by 5-AzaC and lenalidomide should
increase tumor immunogenicity and it enhanced DC
function. Therefore, these compounds might have a
role in the treatment of advanced prostate cancer.

Keywords: prostate cancer, antitumor immunity, immu-
nomodulatory drugs, lenalidomide, 5-azacitidine, den-

dritic cells.

PE3IOME

MOAVIAIA AHTUHOITYXOJEBOI'O UMMYHHOI'O OTBETA
B OKCIIEPUMEHTAJIbHOM MOJIEJIM PAKA IIPOCTATBI Y MBIIIEM

"Muukesuu H.I., 'Iepusanze T.II., 'Muenaumsuiau K.H., 2Mauapapuann K.Jk., *T'ypyau L.I.

"Tounucckuii 2ocydapemeennviil ynugepcumem um. M. Jcasaxuweunu, kagheopa uMmyHOIO2UU U MUKPOOUOTOUU,
2Tounuccxuil 20Cy0apcmeenbiil MEOUYUHCKUL YHUBEPCUMEm, 0enapmamenn aiiepoio2uil U KIUHUYecKoll
ummynonoauu, Ipysus; 3Yuusepcumem Coopyoicecmea Buposcunuu, denapmamenm yponoauu, Puumono, CIIA

B crarbe oreHEHa PONb SMUTEHETHYECKOTO MoAm(HKa-
Topa S-azamutuauHa (5-AzaC) W UMMYHOMOMYJSATOpA
JICHATTUIOMHATIA ¥ UX BO3MOXKHOE BIMSHUEC HA HMMYHHBIN
OTBET B MOJICNM paka IMPEICTaTeIIEHON JKEIe3bl MBIIIH.
W3yueHo WX BIUSHHE HA MBIIIMHBIC KICTKH paka Tpe-
CTaTeNbHOM Kene3bl u AeHapuTHBIe KireTku ([IK), koto-
pBIe U3BECTHHI Kak Hambomee d(h(eKTHBHBIC W aHTUTCH-
MIPE3CHTUPYIOMINE KICTKH.

RM-1 npencrapnsieT coO0# THHAIO KIETOK paka IpecTa-
TEJTBHOM JKeINe3bl Y MBIIICH, CXOJHYIO C HE 3aBHUCSIICH OT
TOPMOHOB MOJICITBIO, KOTOpAs SBISICTCS CMEPTEIBHOM ISt
moneit. JleHnpuTHBIC KIeTKA OBUTH TIOTYYCHBI U3 MBIIITH-
HOTO KOCTHOTO Mo3ra. [IpoanammsupoBanu mponudepa-
U0 KJIETOK JUISL OLleHKU BIUSHUS 5-AzaC W neHalInIo-
MHUJa Ha pak npezacrarenbHoi xenessl U K. IIposenena
nporoyHas nurometpus, ELISA u PCR B peansHOM Bpe-
MEHHM JUIsl OIICHKH BJIUSHUA 3THX coenuHenuil Ha JIK u
KJICTKH paKa MpefCcTaTeIbHOMN JKeIe3Hl.

Ob6pabotka 5-AzaC-om RM-1 xierok mpemcraTenbHOI
xene3sl n JIK nmpuBoauia K yMEHBIISHHIO UX TposHde-
panunu, Toraa Kak JICHAJIMJOMM/] HE OKa3bIBal HUKAKOTO
a¢dexra. JIK oOpabaTeiBanm JeHATHIOMUIOM U H3yda-
JIM HKCTIPECCHIO TTOBEPXHOCTHBIX MapkepoB MHC kiac-
ca I, MHC xunacca II, CD80, CD86, CD 205 u CD40,
KoTopasi okasanach yBennueHHou. Cekpenus IL-12 u
IL-15 ¢ nomombto K 3HaYMTENBHO YBEINYNIACH C J0-
OasienneM 5-AzaC. HaOmromanoch Takke M3MEHEHHE
9KCIPECCUM PELEeNnTOpoB »HAoTennHa Ha [IK, uTo Mo-
JKET MOBIHATH Ha uX QyHKIH0. 5-AzaC Taxke MPUBO-
JIWJT K yBEJIMYCHHIO PKCIIPECCHN aHTUTEHA paka SAnvKa,
P1A, knerkamu paka npezacrarenbHoOl xene3bl. Coue-
TaHWE SMUTCHETHYECKNX MOIU(PUKAIUN 1 UMMYHOMO-
nynauuu ¢ nomoupto 5-AzaC u Jlenanunomuna g0mx-
HO YBEJIMYHUTh HMMYHOTEHHOCTb OITYXOJIM U YIIy4IIUTh
¢yrknuro K. CrenoBaTeabHO, TH COSTUHEHUS MOTYT
WTPaTh ONPEACICHHYIO POJIb B JICICHUN paka MpeJcTa-
TEJTBHOM JKEJIE3Hbl.
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BbIEOP CIIOCOBA MUHUHUHBA3ZUBHOMN NAJVIMATUBHOM JEKOMIIPECCHUH ITPU
JEYEHUHU BOJBHBIX CO 3JIOKAYECTBEHHOM OBCTPYKIMEM KEJTUYEBBIBOISAIINX
IYTEA HA OCHOBE U3YUEHUS BUOXUMHUYECKHUX NOKA3ATEJIEN )KEJTYA

12BpikoB M.H., *CennamBuin P.H., 2IllaBa B.B., 2To6aesa C.JI., 'beixos .M., 'BacoB A.A.
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B Hacrosiiee BpeMs MHUHHHUHBA3UBHBIC METOMBI JEKOM-
npeccuu xKemdeBbIBoAAX npotokos (PKBII) sBasioTcs
00s13aTeNIbHBIM 3BEHOM JI€UE€HHs OOJIbHBIX C OOCTPYKIIH-
eil JKeJTYHBIX MPOTOKOB 3JI0KAUECTBEHHOTO I'eHe3a. JTH
METOMUKH SPQGEKTHUBHBI U O00CCICUMBAIOT OTIIMYHBIC
pe3ynbTarbl MpU MUHUMAaJbHOM ONEpallMOHHONW TpaBMe
[1,10,19]. IIpenomepaliOHHYIO IEKOMIIPECCHIO >KEITd-
HBIX IIyTE€H CJelyeT IPOBOAUTH BO BCEX CIyvasxX JUIM-
TEJIbHO CYIIECTBYIOLIEH MEXaHUYECKON HEMPOXOUMOCTH
JKBII kak MOHO B 00Jiee paHHUE CPOKH IOCIIC MPEABa-
PHUTETHHOM MPEeoNepaioHHON MOAroToBKH. CpoKkH mpe-
JIOTIepallMOHHOM IIOATOTOBKU U AMArHOCTUYECKOTO I10UC-
Ka ONPEACIISAIOTCA HAJMYUEM TaKUX >KM3HEHHO OIIACHBIX
OCJIO)KHEHUH, KaK OCTPBIHA XOJIAHIUT U Pa3BUTUE SIBJICHUH

© GMN

MIEYCHOYHON HETOCTATOYHOCTH, TaK KaK TOJIBKO 3KCTPEH-
HO BBITTOJIHCHHOE MUHUMHBA3MBHOE BMEIIATEIBCTBO 1103~
BOJIsIeT M30eKaTh HEONArONPHUATHBIM UCXOJ TEUCHHUS 3a-
GoneBaHus.

Bce MUHHMNHBA3UBHbBIE METO/bI JKEIUHON JEKOMIIPECCUU
o HampasieHuto noctyna K JKBII MmoxxHO ycinoBHO pas-
JIeJIUTh Ha AHTETPaJHbIE YPECKONKHO-YPECIICUEHOUHBIE
BMELIATEIbCTBA, BBIIIOIHIEMBIE C UCIIOJIb30BAHUEM PEHT-
FEHOCKOIIMUYECKOTO M YJIBTPAa3BYKOBOIO KOHTpOJIS, pe-
TpOrpajHble TPaHCHANUUIIPHbIE BMEIIATENILCTBA C IIPU-
MEHEHHUEM PEHTI€HOCKOIMYECKOIO U HHI0CKOIHYECKOIO
000pyoBaHUS H, peXkKe MIPUMEHIEMBIE, JarnapoCKomuiec-
KHM-acCUCTUpOBaHHble onepauuu. [lo ceil neHp He cy-
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IIECTBYET YHUBEPCAIBHOTO CIOCO0a MHUHHUHBA3UBHOI'O
JIPCHUPOBAHUS OMJIMAPHOTO TPAKTA; Y KaXIOTO M3 ITHX
METOJIOB MMCIOTCSI CBOM MPEUMYIIECTBA M HEIOCTATKH,
HAYWHAsE OT OTHOCHTEJIBHON TPOCTOTHI BBIMTOJHCHUS,
HU3KOTO YPOBHS TOCJICONEPAIIMOHHBIX OCIOKHCHUH U
JIETATbHOCTH, 3aKaHYMBas HEOOXOAUMOCTHIO HCIOIB30-
BaHUsI IOPOTOCTOSIIECTO O0OPYIOBAHUS M PACXOIHBIX Ma-
tepuanon [4,9,12,18]. Beibop MeToqa MUHUHMHBA3UBHOM
JICKOMIIPECCHH OOBIKHOBEHHO 3aBHCUT OT TaKuX (PakTo-
POB, KaK YPOBCHb HPCISTCTBUS OTTOKY JKEIUH, HATNIHE
JIOCTYTIa K TPOBECHUIO APCHUPYIOIICTO BMEIIATEIILCTRA,
MaTepHagbHO TEXHUYCCKAs M KaapoBas OCHAIICHHOCTh
JieueOHOTO  yupexnaeHus. I3 BBIIICIPEICTABICHHOTO
CJICYCT, YTO JICUCHUC MEXAHHWYCCKOU IKEITYXH 3JI0Kauec-
TBEHHOTO TeHe3a — CIIOKHas 3aja4ya, TpeOyromas pas-
HOCTOPOHHET'O TMOIXO0Ja JUIS IMOJYYCHHUS ONTHMAIbHOIO
pe3ynbrara.

C nenpio JUINTeNbHON NaJIMaTUBHOM OMIIHapHON JEKOM-
MIpPEeCCUU CIEAyeT OTHaBaTh MPEANOYTEHHE BapHaHTaM
MUHHMHBA3UBHBIX BMEIIATEILCTB C BHYTPEHHUM JIpe-
HUPOBAHHEM, UMEIOIIUX ONpEAETICHHBIE MPEHMYILECTBa
nepea HapyKHBIM JKEITYeOTBEICHUEM M, MPEeXkJe BCEro,
o0ecreunBaOmMX (U3HOJOTHYHBIA TPAH3UT JKEIYH B
nBeHanuarunepctayo kumky (JIIK) n myqmee kauectBo
KHU3HU NMareHToB. Ha coBpeMeHHOM 3Tane pa3BUTHS 3H-
JTIOCKOTTMH UMEHHO PETPOTpaHbIe METO/IbI JEKOMIIPECCUU
JKBII sBAsfoTCcS NPEANOYTUTEIBHBIM 3BEHOM JICUEHUS
OONIBHBIX C OOCTPYKIMEH JKEeTUHBIX MPOTOKOB 3JI0Kaue-
CTBeHHOH »THONOTMU [2,23]. ParuoHanpHOE HpUMEHE-
HUE TAaKUX TPAHCIAMMWIIAPHBIX METOMOB JEKOMIIPECCHUH,
KaK AHJOCKONHMYECKas NaruuIOCUHKTEPOTOMUS, Oa-
JIOHHAsl IMJIATalusl 1 BHYTPHUIIPOTOKOBOE Oy:KMpOBaHHE,
Ha300MIMapHOE JIPEHUPOBAHUE M Pa3/IMuHbIC BAPHAHTHI
SHJIOOMJIMAPHOTO CTEHTHPOBAHMUSI MO3BOJSIOT YCTaHO-
BUTH TIPUUYMHY ¥ ypoBeHb Onoka JKBII, a Takxke Boccra-
HOBUTH maccax sxkemun B JIIK B 73-95% knuHHUECKUX
Haoronenuit [11,21]. IIpu 3TOM 3HIOCKONMHYECKUE ME-
Toasl aekomnpeccun JKBII MoryT paccMmaTpuBarbcst Kak
croco0 TMepBUYHOTO JICYEHHs] B KaueCTBE MOATOTOBKH K
paarKaIbHOMY XHpYprudeckoMy jedenuto [8,17], Tak u B
IUTaHE OKOHYATEIhHOTO MaJUTMaTMBHOTO BMEIIATENbCTBA
y MHKYPaOeJbHBIX OOJBHBIX W MAlMEHTOB IPEKJIOHHOTO
BO3pacTa C KPUTHUECKUM aHECTE3HOIOTHUECKUM PUCKOM
[7,20].

Cpenu HEeJOCTaTKOB 9HIOCKOIUYECKOTO PETPOrpajHOro
BHyTpeHHero napeHupoBanus JKBII crnemyer BblenuTh
BBICOKYIO YacTOTy TIO3HHX OCIIO)KHEHHH, TaKUX Kak
peryJisipHble peLUJUBbl MEXaHUYECKON JKEITyXU U XO-
JIAaHTUTA B CBSI3U C 00TypaIiel mpocBeTa CTeHTa MUKPO-
JUTaMH. JTa OTpHIATENbHAsi CTOPOHA XapakTepHa JJist
JOOBIX OMITMAPHBIX CTEHTOB HE3aBHCHUMO OT Marepualia
M3rOTOBJICHHSI I CHOC00a UX YCTaHOBKH, OJJHAKO CPO-
KM BO3HHMKHOBCHUSA OKKIIO3MU 3HAYUTCIILHO BapbUpYy-
0T B 3aBUCHUMOCTH OT pa3iuuHbIX (hakTopoB [5,6,16].
BonpmmHCTBO MccnenoBareneil NpUILLIM K BBIBOAY, YTO
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MOCJIe YCTAaHOBKH CTEHTA MPOMCXOJUT IOKPBITHE €ro
MOBEPXHOCTH OEJIKOBO-0aKTepHaIbHOW TUICHKOM, COCTO-
suied u3 GudpuHa, koinareHa, GUOPOHEKTHHA U UMMY-
HOIIoOynMHa A, Janee MPOUCXOAUT OTIOKEHHE COoNell u
MHUKpPOJIUTOB Ha MOBEPXHOCTHU IUIEHKH, YTO B KOHEYHOM
UTOTE MPUBOJUT K CY’)KEHHUIO POCBETa U OOCTPYKIIMHU JH-
nompotesa [3,22]. B nuTteparype HEIOCTaTOYHO BHUMA-
HUS yZiesisieTcs: IpodaeMam ONpeeIeH s BRIPaXKCHHOCTH
MeTa0OIMUECKUX HAPYUICHUH B JKEIYH, BO3HUKAIOIINX
npu obctpykimu JKBII n orpaxaromux riyOuHy Heco-
CTOSATENILHOCTH JIOKAJIBHOW CHUCTEMbI Hecleln(pUuecKoit
3alUTHl OPraHN3Ma, YTO MOIVIO OBl 3HAYUTENBHO BIHATH
Ha BBIOOD JAEKOMIIPECCHOHHOTO BMEIIATEIbCTBA.

HauGonpumii nHTEpeC B BHIOOPE TOW MM MHOM MOJIEIN
9HJIONPOTE3a MPEACTABISIOT TPAHCIAMMIUISIPHBIC JIPEHHU-
pyIolre BMEIIaTeNbCTBA Y MHKYpaOeIbHBIX OHKOJOTH-
YeCKHX OOJIbHBIX, TaK KaK PHCK Pa3BUTHSI PELUANBHOMN
MEXaHUYEeCKOHU KEJIITYyXU U HCOGXO):[I/IMOCTI) IIJTAaHOBBIX
3aMEH CTCHTOB TPEOYIOT MOBTOPHBIX TIOCIUTAIU3AIIMIA,
AHECTe3Mi, ONpPEEICHHBIX YKOHOMHUYECKHX 3aTpar, 4To
HC MNOPUBOAUT K YBCIWYCHHUIO MPOAOJDKHUTCIBHOCTH U
YIYUIICHUIO KauecTBa KM3HU ManueHtoB. Jlo HenaBHe-
0 BPEMCHH BEIyUIMM (DAaKTOPOM, OMPEHCISIOIIAM BbI-
0op MeTona NMaJUIMAaTHBHOW JIEKOMIIPECCHH, B TPYIIIE
OHKOJIOTHYECKHUX OOJBHBIX SBIISLIACH oXugaemas Ipo-
JOJDKUTCIIBHOCTD JXKU3HU, KOTOpAasi B OCHOBHOM, 3aBHUCUT
OT pa3Mepa MEePBUYHON OIMYXOJIH, CTCIICHH (PU3HKATIBHO-
ro cTaryca namuenra 1o knaccupukanuu ASA, a Taxke
reHepaJIN3alii OHKOJOTHYECKoro mporuecca. [Ipu atom
BBIOOp crtoco0a OMITHAPHON IEKOMIIPECCHH U MOJICITH H-
JIONPOTE3a 3a4acTYI0 OCYIIECTBISIETCS] IMIMPHUYECKH, HE
YYUTHIBAsE META0OMUUCCKUIN CTAaTyC Ha MECTHOM YpPOBHE,
NPEXE BCETO, B )KEIUH.

Ienbto uccnenoBaHys sIBUJIOCH U3y4EeHHE OCHOBHBIX Me-
TabONNYECKNX HAPYIIEHUI Ha MECTHOM YPOBHE (B Kel-
4yi) y OOJBHBIX 3JI0KaYE€CTBEHHOH OOCTpyKIMeEil skende-
BBIBOJISIIIX MPOTOKOB, BBISIBIICHHE HOBBIX OOBEKTHBHBIX
JIMarHOCTUYECKUX KPHUTEPHUEB, OIPEACISIONINX BHIOOD
JPEHUPYIOLIET0 BMEIIATENbCTBA U 000p MOJEIH YH/0-
OUINApHOTO CTEHTA.

Marepuan u mertoabl. JlaGopaTtopHble NOKa3aTem,
OTpaXkalolllue OCHOBHBIE MeTabonMuecKue Hapylie-
HUS, U3YYCHBI B TPEX pasjMuYHBIX rpynnax OOJbHBIX:
I rpynna (koHTponbHAs), KOTOPYIO COCTABMJIM MaIl-
eHThI 0€3 MHCTPYMEHTAIBHBIX JTAHHBIX, MOJTBEPXKAaB-
HIMX JKEJTYHOKAMEHHYIO 0O0JIE3Hb M 3JI0Ka4€CTBEHHBIC
HOBOOOpPAa30BaHUSI OPraHoB OMIJIMOMAHKPEATOAYO Ie-
HanpHOUM 30HBI (BIIJ3) (n=38); II rpymnma, koTopyto
COCTaBWJIM OOJbHBIC 3JI0KAYECTBEHHBIMH HOBOOOpa-
3oBaHusiMu opranoB BIT/[3 6e3 kiauHMUYecKkUX U J1ado-
paTopHBIX mposiBieHuil xonanruta (n=39); III rpymnmna
- OOJbHBIC 3JI0KAYECTBEHHBIMH HOBOOOpA30BaHUIMHU
opranoB BII/[3, oclio)XHEHHBIMU OCTPBIM XOJIaHTHUTOM
(n=24). lna oneHKH MHTCHCHUBHOCTH CBOOOIHOpAIH-
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KaJIbHOTO OKHCIIGHHMSI B JKEJYM HMCIOJB30BAIN METOJ
JFOMHHON-3aBUCHMOM  H,O -UHAyIIMPOBaHHOK XeMU-
JIIOMUHECICHIIUN, MaKCHUMYM BCIBIIIKH XEMHJIIOMHU-
Hecenuuu (MBXJI). [Tnomanas XeMUIIOMUHE CIIEHITUN
(ITXJI) m3Mepsanu MOCPENCTBOM XEMUIIOMHUHOTECTEpa
JIT-01 mo metomuke [14] u BbIpakaqu B YCIOBHBIX
eauHunax (yci. e1.) U eJWHUIaX MaoImaau (en. Ii.),
COOTBETCTBeHHO. OmpeneneHue aHTHOKHCIUTEIbHOM
akTUBHOCTH (AOA) >kequu NMpOBOJWIN aMIEPOMETPH-
YECKMM METO/JOM Ha aHaJIN3aTope aHTHOKCHIAHTHOMN
akTuBHOCTH («fly3a-01-AAA») mo cnocoby [13], mo
KOTOPOMY CHadana IpH OINpeAeeHHOM IOTeHIuajIe
(1,3 B) uzMepsiin 5IeKTPUUIECKUN TOK, BOSHUKAIOIIUN
IPHU OKUCIICHWH Ha TIOBEPXHOCTH pabOYero 3JeKTpo-
Ja cranaapra (ackopOMHOBAsI KMCIOTAa B KOHIEHTPAIMU
or 0,1 1o 8,0 Mr/;), Ha OCHOBAHHH MOJYYCHHBIX JaH-
HBIX BBIMOJHSIM HOCTPOCHHME KaJMOPOBOYHOIO TIpa-
¢uka. Onpenenenue conepxkanust xonecrepuna (XC)
JKEITYM TMPOBOAMIN C IIOMOIIbI0 Habopa peakTUBOB
«Xonectepun-22-Buramn» (Burtan dAuarnocruxc CII0).
Wsyuenne obmux nununo (OJI) xemun mpoBOAMIN
C ToMoupl0 Habopa peakTUBOB «OOUIUE JIUITUAB
(PLIVA-Lachema Diagnostika s.r.0.).

Jlnst onpesienieHust JIMTOTeHHOCTH KeNTUH pa3paboTaH WHTe-
rpanbHbIi nokasarens (WI1J]), Bkmrouaronmii onpeneieHne
B JKem4u y obcenyemoro (i) mokasarenield JIMIUAHOTO 00-
MmeHa (XC, OJI) u cocTosHMS HPOOKCHIAHTHO-AHTUOKCH-
nantHoro 6ananca (AOA, MBXJI u TTXJI), mo3BossrOIIuiz
OCYILIECTBIIATh KOMIUIEKCHYIO OLICHKY BBIPA)KEHHOCTH JIHC-
xomuH [15], paccunThIBaeMblii 10 opmyIie:

UIUL=[(XC/XC,)  (IIXJL/TIXJI, -MBXJI/MBXJI, )/
(TTXJL/TIXJL, - MBXJL/MBXJI, )]
[(OJI/OJL,)-(K-AOA/AOA , )/(K,-AOA JAOA )]

rae K. u K, — kosduiuent passesienns — KpaTHOCTb pas-
Be/ieHHs POOBI JKemdn 00CeyeMOoro U mpoobl JKeluu,
MIPUHITON 3a KOHTPOJIb, COOTBETCTBEHHO, IPU OIIpe/ie-

nenun AOA, u uem Gosbite 3Hauenne WII, Tem Bbime
CTENEeHb JIMTOTEHHOCTH JKEIYM M COOTBETCTBEHHO PHUCK
Pa3BUTHUSA XOJIETUTHA3A.

CrarucTuueckyto o0paboTKy AKCIEPUMEHTAIbHBIX JaH-
HBIX MPOBOJIMIIM B COOTBETCTBUH C METOJAMH, IIPHHSTHI-
MU B BAPHALMOHHOM CTaTUCTHKE, C UCTIOJIb30BAHUEM ITPO-
rpaMMHOTO0 o0ecriedeHus craTucTuieckoro anaiamsa R (R
Development Core Team, 2008, 10CTOBEpHBIM CUUTAIIH
paznuuue mpu p<0,05).

PesyabTaThl M HX 00cyxkaeHHe. AHaIM3 OHOXHMHUYEC-
KHX TOKa3areje Ha MECTHOM (B JKEJIYH) U CUCTEMHOM
(B KpOBH) YPOBHSX MO3BOJIMJI YCTAHOBUTH y MALMCHTOB
CO 3JI0Ka4eCTBEHHBIMH HOBOOOpa3zoBanusivu bI1J[3 Ha-
JMYKMe BBIPAKCHHBIX B Pa3IMUHON CTENeHH MeTaldosu-
YEeCKUX HApYyIICHHU, MpexkJIe BCEro - TUCIUNHIECMHHN U
JucOananca MpOOKCHIAHTHO-aHTHOKCUIAHTHOW CHUCTEM
¢ mpeoOnasaHreM TMPOOKCUAAHTHBIX (akTopoB. [lpu
9TOM, €CIM MOJy4YEHHBIC B pe3yjibTare aHalIu3a KPOBU
JTaHHbIE XapaKTEePHU30BAJINCH 3HAYUTEIBHON Bapuabdeib-
HOCTBIO, YTO HECKOJBKO 3aTPYyAHSJIO MPOBEACHHE AMa-
THOCTHUYECKUX MEPONPHUATUH, TO HA MECTHOM ypOBHE (B
JKETUM) MU3MEHEHMsI TaKMX OMOXMMHUYECKHX CyOCTpaToB
Kak 00Iue JMMUABI, XOJIECTePHH, aHTHOKUCIHUTENIbHAS
AKTUBHOCTh, MAKCUMYM BCTIBIIIKHA XeMHUIIFOMUHHUCIICHIIUT
U TUIONIA/(b BCTIBIIIKYA XEMITIOMUHUCIEHIINA HOCUIIH JI0-
CTaTOYHO 3aKOHOMEPHBII Xapakrep (Tadmuma 1). Hanbo-
Jiee CyIIeCTBEHHbIE N3MEHEHHUS IPOOKCHIaHTHO-aHTHOK-
CH/IaHTHOTO OanaHca Ha CHCTEMHOM U MECTHOM YPOBHSAX
HaOMIOAAMUCh B TPYMNAx MAIEHTOB C Pa3BUBIINMCS
BOCTIAJIUTEILHBIMU OCJIOKHEHUSMH (XOJIAHTUTOM). BBI-
IIEU3JI0KEHHOE  XapaKTepU30BaJIOCh, MPEXKAE BCETO,
3HAUUTEIIbHBIM MTOBBIIICHUEM HHTCHCUBHOCTH CBOOOJIHO-
paavKalbHOIO OKucieHus B kposu B III rpymnme, y koro-
pbix mokazarenu MBXJI Obuin yBenMueHbI B CPaBHEHUH
¢ I rpynmnoii (p<0,05) na 54,2%, a 3nayenus [1XJI Obun
BBIIII€, COOTBETCTBEHHO, B 1,7 pa3. YCTaHOBJIEHO, YTO B
KPOBH U EJTYH BO BCEX KIIMHUYECKUX TpyIIax HaOmoa-

Tabnuya 1. Iokasamenu npookcUuOAHmMHO-AHMUOKCUOAHMHOU CUCEMbL U TURUOHO20 CREKMPA 8 Jicendul
Y nayuenmos ¢ mexanuyeckou sicenmyxou (M+m)

I rpynna II rpynna III rpynna
IMoka3aTenn KOHTPOJIbHAS 0e3 Xo1aHTUTA € XOJIAHTHTOM
(n=38) (n=39) (n=24)
MBXL, 1,92 +0,33 1,62 +£0,51 2,96 £ 0,27
yCII. efl.
ITXJ1, en. m. 171,75 +7,3 207,30 + 3,78* 289,31 + 7,34* #
AOA (¢ 10%), mMr/n 0,61 £ 0,04 0,25 +0,01* 0,17 +0,02*,#
OJL, r/n 8,06 +0,14 3,47+0,24 1,96 + 0,49*
XC, MMOJIB/1 2,99+ 0,37 2,26 +0,23* 1,72 £ 0,36*
TpI', MMOIIB/T 0,66 + 0,04 0,52 +0,01 0,48 £0,05

npumeyanue: * — p<0,05 6 cpasnenuu ¢ noxkazamensimu I epynnoi (konmponn);

© GMN

#— p<0,05 6 cpasnenuu c noxazamenamu Il epynnot
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JIOCh pa3BUTHE AucOaiaHca B (QyHKIIMOHUPOBAaHUH (ep-
MCHTHOI'O 3B€Ha C IMPEBAJIMPOBAHUCM ﬂHCMyTaSHOﬁ aK-
TUBHOCTHU HAJl aKTUBHOCTBIO KaTajia3bl U HAKOIIJICHUEM
MPOYKTOB OKHCIUTENbHON Moaudukanuu. Hanbonee
3aKOHOMEPHBIC U3MCHCHUA pacCMaTpUBACMbIX 6I/IOXI/I-
MHUYECCKHUX Cy6CTpaTOB BBISABJIICHBI HMCHHO B XXCJIUU, I'I1C
orMmeuanoch Takxke noseimenne MBXJI u IIXJI npe-
UMYIICCTBCHHO IIPHU BOCHAJIUTCIbHBIX OCJIOKHCHHUAX,
YTO CONpPOBOXAANOCh cHIkeHHEM ee AOA, a Takxke
yeeauuenuem noiau OXC cpenu OJI (tabmuma 1), co-
MPOBOXK/AsICh HapacTaHUEM OMOXMMHYECKOH HecTa-
OMJIBHOCTH JKEJTUH.

CpenHue 3HA4YCHUS MOJTYYEHHOTO B MPOBEICHHOM HC-
CJIEI0BAaHUM WHTETPAJILHOIO I10KA3aTelisl JIMTOTEHHOCTH
KeT4l y OONBHBIX CO 3JI0Ka4YeCTBEHHOW OOCTpyKuMen
JKBIT (IV rpynna — 6e3 pa3BuTHsi X0IaHrura u V rpyi-
1a — C pa3BUTHEM XOJIaHTUTA) B CPABHEHUU CO CPEAHUMHU
sHayeHussMu MITJI B xonTposbHOM I rpynne u rpynmnax
6onbHBIX ¢ xonenoxonutraszom (I rpymnma — 6e3 pazBuTus
xonanruTa u Il rpynmna — ¢ pa3BuTHEM XOJaHTUTA) TIPe-
CTaBJICHBI HA PUCYHKE.

25

* #

20 -

JKeJUH, eA. JHUT.

llHTel"paJ'lebli:] noxkasareJjb JHTON¢HHOCTH

o | E=m
rpynna 1 rpymma 2 rpymma3 rpynna4 rpymma S

::] HHTeFPaJI])Hl)Iﬁ noKa3areJib JJHTOT€HHOCTH JKeJIIH

Puc. Hsmenenue unmezpanvnoco noxasamensi iumozeH-
HOCMU Jicenyu y NAYUEeHMos8 ¢ MeXAHUYECKOU JHCenmyxotl
ONYXON€6020 2eHe3d

npumeyanue: * — p<0,05 6 cpagnenuu ¢ noxkazamensimu
I epynnvi; # — p<0,05 6 cpasnenuu ¢ noxazamenimu Il
epynnoi

VccnenoBanusi BIPAKEHHOCTH METa0OIMYECKHX Hapy-
IIEHHH Ha MECTHOM YpPOBHE, B OCHOBE KOTOPBIX JIC)KUT
onpenenenue MIII sxemun, mMo3BOJAMIM BBIACIUTH HO-
BbIe KPUTEPUH BBIOOpA APEHUPYIOLIETO BMELIATEIbCTBA
y OosbHbIX ¢ obcTpykiuei JXXBII npu HeoOxomumocTu
JUIMTEJIbHOM MaJUIMaTUBHOW JAeKomIpeccud. B Hammx
MCCIIEJIOBAaHUSX ONPE/EISIONNM KPUTEpHUEM BbIOOpa SIB-
nsuiest mokasarenb WUITJT sxemdun y OonbHBIX € X0Jsez0-
xonmutuazoMm (II rpymma), cpenHee 3HaueHHE KOTOPOTO
cocraBmio 6,4 en. nut. BeiOop B KauecTBe KpHUTEpHs
OIICHKU JINTOTEHHOCTHU KEIYH B KIMHUYECKOH MPaKTHKE
cpenuux 3HadeHuid NI uMeHHO y OOJBHBIX C XOJEI0-
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xonuruazoM (II rpynma) oObsicHsIETCSl TeM, YTO MPOLECC
XOJICIUTOT€HEe3a ABJSETCA OJHON M3 KITIOUEBBIX MPUYHUH
MHKPYCTAllMU OMJIMAPHBIX SHAOMPOTE30B MUKPOIUTAMHU
B OTHAJICHHOM IIE€PUOJIC; Y MAllUEHTOB ATOM I'pyMIIbl Ha-
OroaIMCh MUHUMAJIBHBIE MPU3HAKU BOCHATUTEIBHBIX
n3meneHuit B JKBII, a Taxxe OTCyTCTBOBaJIO JOMONHU-
TEJIbHOE CHUCTEMHOE BIIMSHME, XapaKTepHOE Ul IPYIII
GOJIBHBIX C OIYXOJIEBBIM MTOPAKEHHEM.

Bri0op MeToza MasiiMaTUBHON JIEKOMIIPECCHH B 3aBUCH-
MOCTH OT nosyueHHbIX AanHbix UITJT sxenum Obu1 ocHO-
BaH Ha COOCTBEHHBIX pe3y/ibTaTax aHajIn3a JJTUTEIbHOCTH
(YHKIIMOHUPOBAHUS Pa3IMYHBIX MOJENeH IpUMeHsie-
MBIX 3HJ0MPOTe30B. COINAacHO TMOMYyYCHHBIM JaHHBIM,
0 cpokax (h)YHKIIMOHUPOBAHHS MM 3aMCHBI OMIIHAPHBIX
9HJIONPOTE30B y OOJBHBIX CO 3JI0KaUeCTBEHHBIMU HOBO-
obOpasoBanusimu BI1/I3 ycTaHOBICHO, YTO y MOJUMEp-
HBIX CTEHTOB C OOBIYHBIM (CTaHAAPTHBIM) MOKPHITHEM
IMana3oH 3HaueHMH MedguaHbl cocTaBisieT oT 115,5
1o 159,0 cyTok, y MOIUMEPHBIX CTEHTOB C JBOWHBIM
nokpeiTueM — 198,0 cyTok, a y HUTHHOJIOBBIX CaMo-
pacmupstomuxcs npore3oB — 390,0 cyrok. [uamazon
JUINTEIBHOCTH (DYHKIIMOHUPOBAHUSI MOJUMEPHBIX JH-
JIOTIPOTE30B C OOBIYHBIM MOKPBITHEM OOOCHOBAH pa3-
JMYHBIMH CPOKaMH pabOThl 3TUX CTEHTOB B 3aBHCHMO-
CTH OT JIOKAJH3aLUH OIyXOJIH.

3unauenne WIIJI sxemuu, COOTHECEHHOE CO 3HAYCHUSIMU
MeJMaH CPOKOB (DYHKIIMOHUPOBaHHS Pa3INYHBIX MO-
L[enei/i OHAO0MNPOTE30B, BBIABJICHHBIX B HalICM HCCICIO-
BaHMU, JICIIO B OCHOBY Pa3pa0OTaHHOTO HAaMH KJIMHH-
KO-TMarHOCTUYCCKOIo aJIropurMa BI)I60pa CTCHTOB JId
NaJIMaTUBHOM JEKOMIIPECCUU U BpPEMEHU UX IIJIAHOBOU
3ameHsbl. [Ipu aToM oxkuiaemMast JUIMTEIbHOCTh (QYHKIHU-
OHUPOBAHUA SHAONPOTE30B MOKET 6I)ITI) IIpomnopuuno-
HajibHa cpegHeMy 3HadeHuro MIIJI xemum II rpynmsr.
B COOTBETCTBUM C BBIIIEU3JIOKEHHBIM U Y4€TOM CO-
OTHOILICHUSI PUCKA MHKPYCTALlUM PA3JIUYHBIX MOJEIEH
CTCHTOB MUKPOJUTAMH Ha (bOHe WHAUWBUAYAJIbHBIX I10-
kazateseit UITJI xerun pa3paboTaH onpenecHHbIH aj-
TOPUTM BhIOOpA METO/Ia AJUIMATUBHON JICKOMITPECCHUH,
BKJ'IIO‘I&IOLL[I/IIZ YCTBIPEC HG‘{€6HO-HH8FHOCTI/I‘ICCKI/IX MO-
nyns (tabnuna 2).

CornacHO BBIPaOOTaHHOMY aITOPUTMY Y OOJBHBIX C OXKHU-
JTaeMoil MPOAOIIKUTEIBHOCTBIO JKU3HU MeHee 6 MecCsIIeB,
petporpanHoe sHaonpotesupoBanre JKBIT monumepHbIM
CTEHTOM C OOBIYHBIM MOKpBITHEM (quamerpom 10-11,5 Fr)
nomyctumo nipu 3Hadenun UIJI menee 6,4 en. aut., a mpu
BoeisiBaeHnu UILJI B guamasone ot 6,4 no 14,6 en. auT.
clelyeT UMIUIAHTUPOBATh IUIACTUKOBBIM MPOTE3 C JBOM-
HBIM TOKpbITHEM (nuamerpoMm He menee 10 Fr). Perpo-
rpaHOe WM aHTerpajaHoe sHpomnporesupoBanue KBII
CaMOPACUIUPSIOMIUMCS CTEHTOM CIIEIyeT BBITIONHATh Y
MAaIMEeHTOB ¢ O)KMJAeMOM MPOAOIKUTEIBHOCTBIO KU3HU
Gonee 6 mecsues, a Takxke npu 3HadeHuu UIJI B nuamna-
30He OT 14,6 10 64 ex. nut.
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Tabnuya 2. Kpumepuu evibopa memooa naiiuamuHol 0eKoMnpeccuu 8 3a8UcUmMoCcmu
Om 3HAYEHUL UHMESPATIbHO20 NOKA3AMENS TUMOSEHHOCU JCeNHU

TeuebHo 3unavenus UILJL, (ex. auT.) Cpennmii cpok
HATHOCTHUEC (KpaTHOCTB CpeHUX (pynkuuonupo- MeToabl NANINATHBHOM OMJIHAPHOI
A 3HaYeHui nokazaress 11 BAHHSA CTEHTOB, JEKOMIIPEeCCHHU
KHe MOTYJIH
rpynmbI) (cyTkn)
Mence 6.4 PetporpaaHoe 3H10IPOTE3NPOBAHNE
1 (<1 O), 115,5-159,0** JKBII nojuMepHBIM CTEHTOM C OOBIYHBIM
’ nokpeitueM (auameTpomM He MeHee 10 Fr)
PetporpaaHoe 3HI0MPOTE3NPOBAHNE
Ot 6,4 1o 14,6 porpan Aornp posar
2 198,0 JKBII monuMepHBIM CTEHTOM C IBOMHBIM
(ot 1,0 10 2,2)
nokpeitueM (auamerpom He MeHee 10 Fr)
Perporpannoe mim anrerpagHoe
Ot 14,6 o 64,0 porpan pan
3 (o1 2.2 710 10,0) 390,0 sunonporesuposanue XXBII autu-
’ ’ HOJIOBBIM CaMOPACIIUPSIOIIUMCS CTEHTOM
Ot 64,0 u 6onee AHTErpajiHoe HapyKHO-BHYTPEHHEE
4 ’ He ompenenen pal Py yIp
(ot 10,0 u Gomee) JIpEHUPOBAHHE

npumeuarue: ¥ — ONMUMAIbHO NPUMEHUMBIL MEMOO OeKOMNPECCUU, He UCKTIOUAIOWULL UCNOTb306AHIe AlbMePHAMUE-
HbIX MemoOouk Operupogarus JKBII, pexomenOyemvix 6 nociedyrouux iewedbHo-0uaeHocmuyeckux mooyax (2, 3, 4);
** — nanuyue ouanazona OnUMenbHOCMuU YHKYUOHUPOBAHUS NOTUMEPHBIX SHOONPOMEZ08 C ODLIYHBIM NOKPbIMUEM
6 NePEOM J1e4eOHO-OUACHOCTNUYECKOM MOOYLe 0DOCHOBAHO PASTUYHBIMU CPOKAMU PAGOMbL JMUX CHIEHNO8
6 3a8UCUMOCTIU OM TOKATUZAYUU ONYXOTU

Tabnuya 3. Kpumepuu npoenosuposanus RPUOIUNCEHHBIX CPOKOB BO3MONICHOU 00MYpayuu CmeHmos
npu nepeutHOM NPOMe3uposaHuU

3uauenne Cpoxn PexoMeHIanuu NMpy NJIAHOBBIX 0CMOTPax
Mopeab HUILI P . P P
MJIAHOBOM U FOCIUTATN3ALUAX Y 00JIBHBIX €
CTeHTa JKeJTUH .
(e, mr.) rOCIMTATN3ALUH (pYyHKIHOHMPYIOIHMH OJTUMEPHBIMH CTEHTAMH
Crenr ** Canarust OMITHApHOTO HIIONIPOTE3a ¢ 3a00pOM
skenuu, onpenenenueM ee UIJI n pemennem
(cranmapTHOE Menee 6,4 3—4 mecsra
HOKpEITHE) BOTIPOCa O HEOOXOTMMOCTH 3aMEHBI CTEHTA COTIIACHO
P BEIPAOOTAHHOMY aJITOPUTMY
Crenr ** Pemenne Bompoca 0 HEOOXOAUMOCTH IBYXITAITHOTO
BeneHus ¢ canauuel JXKBII uepes ycTraHOBIMBaeMbli
(crarmapTHOE Boiee 6,4 Jlo 2 mecsitieB
HB/I u 3aMeHa cTeHTa COTJIaCHO BRIPA0OTAaHHOMY
MTOKPBITHE)
AITOPUTMY
Crent ** Pewenne Bonpoca 0 HEOOXOAMMOCTH ABYXITAITHOTO
N BejieHus ¢ canauueii JKBII uepe3 ycranaBmuBaeMslit
(nBoitHOE Memnee 6,4 Mo 6 mecsitieB
HB/I u 3aMeHa cTeHTa COTJIaCHO BHIPAOOTAaHHOMY
TIOKPBITHE)
AITOPUTMY
Crenr ** Cananusi OMIIMapHOTO SHAOIPOTE3A € 3a00pOM
. skenuu, onpenenenueM ee UL u peruenuem
(aBotiHOE Bonee 6,4 Jo 3 mecsitieB
BOIIPOCa 0 HEOOXOANMOCTH 3aMEHBI CTEHTA COTJIACHO
MTOKPBITHE)
BBIPa0OTAHHOMY QJITOPUTMY

npumeuanue: * — npu yciosuu OUHAMUYecko2o Haomodenus 3a nayuenmamu; ** — ouamemp > 10 Fr

enecooOpa3HOCTh PHIMEHEHNST METOAUKH aHTETPaIHOTO
Hapy>KHO-BHYTPEHHETO JIPCHUPOBAHHS, BHE 3aBHCHMO-
CTH OT O)KHJAeMOH TPOIOIKUTEIHFHOCTH JKU3HHU y TIalld-
eHToB co 3HaueHueM UILJL, npebiuaromum 64 en. aur.,
ompejereHa BO3MOKHOCTBIO TIEPHOANIESCKON CaHAII
JKBII u mpote3a B aMOyJIaTOPHBIX YCIOBHUSAX H3-3a BBI-
COKOTO PUCKa ero 00Typaluu ¥ pa3BUTHS THOHHBIX OC-
JIOKHCHUM.

© GMN

YunTeIBas MOMyYEHHBIE B X0O/1€ PaOOTHI Pe3ybTaThl, KO-
TOpBIE JOKa3aJIM HETOCPEICTBEHHOE BIMSIHUE BBIPAyKCH-
Hoctu BocnasieHus B JKBII Ha dhopmuposanue UITIT sxern-
YH, CYUTaeM OOOCHOBAHHBIM IIPUMEHEHHE JBYXITaITHON
TAKTHKH JICYEHUsI OOJIBHBIX, TOCTYMAIONINX B CTALMOHAD
C KJIMHUKO-WHCTPYMEHTAJIBHBIMUA M 3HIOCKOINYECKUMHU
[pU3HAKaMU THOMHOIO XojaHrura. B Takoil curyauuu
MEPBBIM 3TAIlOM YCTAHABIMBACTCA HA300MIMApHOE Jpe-
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nupoBanue (HB/) ¢ mensro m03upoBaHHOM AekoMIpec-
CHH, MECTHOT'O JICUEHHUS XOJaHTHTa U 3aTeM 3a00pa )KeTuu
nns onpenenenus B Hedl UIJI, Ha ocHOBaHMU 3HaueHUs
KOTOPOTO MPOBOAUTCS BBIOOP ONTHMAJIbHOM MOJENH JH-
JIOIPOTE3a, UMILIAHTUPYEMOI'O Ha BTOPOM JTalle.

BO3MOXHOCTP € TNOMOIIBIO KOMIUIEKCHOW OILICHKH
onpenensate UIIJI xenmun u cTeneHb CHUXKEHHUS B HEH
AHTUOKCHJAHTHBIX (PAaKTOPOB MO3BOJMIIA IIPOTHO3U-
poBaTh MPUOIMKEHHBIE CPOKU O0TYypaluu OUIHapHBIX
cteHToB. IToaTOMy B rpymnmne GOJIBHBIX C OTCYTCTBHEM
KJIIMHUKO-UHCTPYMEHTAJBHBIX JTAHHBIX U MaKPOCKOMHU-
YECKHUX NMPU3HAKOB OCTPOr0 F'HOMHOIO XONAaHTHUTA, KO-
TOPBIM OOBIYHO OJIHOATAITHO BBINIOJIHSIIOCH DHJIOTIPOTE-
3UpOBaHHE, MHTPAOTIEPALMOHHO OCYIIECTBIISICS 3a00p
KeIun 4Yepe3 CTePUIIbHBIN KaTeTep sl MPOBEACHUS
ee O6uoxumuueckoro aHanusa u ompenenenus MUILI c
LeJIbI0 000CHOBAHUSI PEKOMEHIAIUIT CPOKOB IJIAaHOBO
TOCIHUTANM3ALUN U1 PELICHUsI BOMpOca O HeoOXoau-
MOCTHU 3aMEHBI WM CaHAIlMU YCTAHOBJIEHHOTO CTEHTa
(Tabmuna 3). [Ipn 0MHOMOMEHTHON YCTaHOBKE HUTUHO-
JIOBBIX CaMOPACIIMPAIOMIUXCS CTCHTOB AMHAMHYECKUE
MIJITAHOBBIE OCMOTPHI JIOJIKHBI MPOBOJUTHCA C YUETOM
KJIIMHUYECKON CUTYalluM U MHIWBHUAYaTbHBIX 3HAYCHUN
UIT xenuu, ogHAKO HE MEHEE OJIHOTO pa3a B LIECTh
MECSLEB.

3akaouyenue. Takum o6pa3oM, BO3MOXKHOCTh HCCIIe-
JIOBaHHUS BBIPAKEHHOCTH META0ONMYECKUX Hapyle-
HUH IpH pa3nuuHbIX 3a0oneBanuax BIIJ[3 Ha MecTHOM
ypoBHE (B JKellun) Ha OCHOBaHUU onpenenenus ee UTTJI
M03BOJIMJIA OITUMU3HUPOBATH AJITOPUTM BBIOOpa METOAA
nexomnpeccuu JKBII, HampaBlIeHHOro Ha Mpeaynpex-
JICHUE paHHEH 00Typanuu SHIONPOTE30B. BriroueHue
JIOTIOJTHUTEIBHBIX KPUTEPUEB OLICHKU JUCXONHH IIO-
3BOJIUIIO OOECNEUYUTh aJeKBaTHYIO TAaKTHKY BeICHUS
0OJBHOrO B IMOCJIEONEPAMOHHOM MEPHOMAE, a TaKKe
000cHOBaTh HEOOXOJAMMOCTh IPOBEJACHUS JIe4eOHBIX
MEPONpPHUITHHA, HANPABICHHBIX HA NMPO(HUIAKTUKY OT-
JIQJICHHBIX OCJIOKHEHU SHI00UINapHOTO CTEHTHPOBA-
HUSL. MynbTUAMCUUILIMHAPHBIA IIOAXO/ K aHaJIU3y Ia-
TOJIOTHYECKUX MPOIECCOB, MPOTEKAIOMINX Y OOJBHBIX
C MEXaHUYECKOM KEITYXO0M, MO3BOJISIET PEAIOI0KHUTh,
YTO TIOBBIMICHHE S(PEKTUBHOCTH JUArHOCTHYEC-KUX
MEPONPHUATHH, BBIABIAIOMIMNX TUCXOIUI0O U OMpenems-
IOIUX PHUCK JUTOTEHE3a MyTeM KOMIUIEKCHOW OLIEHKH
MeTa0OoJIMYeCKUX HapyIICHUH Ha MECTHOM ypOBHE IO
MoKa3aTelsM JHUIUAHOTO OOMEHa M NMPOOKCHAAHTHO-
AHTHOKCHUJAHTHOTO OallaHca B KEJI4YH, IMO3BOJIHT, B
TOM 4HCIIe, OCYIIECTBIATh ONTUMAIBHBIN BbIOOp OH-
JINApHON JEKOMIIPECCHH M CBOEBPEMEHHO NMPOBOJIUTH
MOJIHOLEHHYIO M, NMPU HEOOXOAUMOCTH, AIUTEIHHYIO
KOPPEKIIHIO X0JIeCTasa.

PaGora BeimonHeHa npu nojjepxke MUHUCTEpCTBA 3/1pa-
BooxpaHenust Poccuiickoit ®eneparmu ot 28.01.2015 .
4. 1, paznen 1.
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SUMMARY

SELECTION OF MINI-INVASIVE PALLIATIVE
DECOMPRESSION METHOD IN PATIENTS
WITH MALIGNANT OBSTRUCTION OF BILIARY
DUCTS BASED ON THE STUDY OF BIOCHEMI-
CAL BILE INDEXES

12Bykov M., *Sepiashvili R., 2Shchava V.,
Gobayeva S., 'Bykov 1., 'Basov A.

'Kuban state medical university, Krasnodar, Russia; *Sci-
entific research institute of the Ochapovsky regional clin-
ic of the ministry of Public health of Russia, Krasnodar,
Russia, 3Peopels Friendship University of Russia,(RUDN
University), Moscow, Russia

The article gives our own experience in the determina-
tion and study of additional laboratory criteria (total

© GMN

lipids, cholesterol, maximum and area chemilumines-
cence, antioxidant activity) at the local level (in bile)
in patients with bile duct obstruction of malignant eti-
ology. Constellation of metabolic disorders allowed to
propose an original method for determining the litho-
genicity of bile (integral indicator of lithogenicity).
The obtained data made it possible to justify the need
to assess the degree of metabolic disturbances in bile,
on the basis of which it is possible to predict the risk of
lithogenesis and the duration of stent operation, which
in turn helped optimize the algorithm for choosing the
method of bile ducts decompression aimed at prevent-
ing early obturation of endoprostheses.

Keywords: mechanical jaundice, endobiliary stenting, in-
tegral indicator of bile lithogenicity.

PE3IOME

BBIBOP CIIOCOBA  MWHWMWHBA3MBHOM
HNAJJUATUBHOM JTEKOMITPECCHUU ITPH JIE-
YEHUHU BOJIBHBIX CO 3JIOKAUECTBEHHOM
OBCTPYKIMEM KEJTUEBBIBOIAMX MYTEN
HA OCHOBE M3YYEHHWUSI BHOXUMHYECKHX
MOKA3ATEJIEM )KEJTYH

2BpikoB ML.U., 3Cemnamsuiu P.H., 2IllaBa B.B.,
I'o6aesa C.JI., 'beikos .M., 'Bacos A.A.

I®edepanvroe 2cocyoapemeennoe 6ro0xicemnoe 0bpazoea-
menbHoe yupedcoenue svicue2o oopasosanusi« Kyoanckuil
20Cy0apcmeenHulll MeOUYUHCKUtl ynusepcumemy Munu-
cmepemea  30pasooxparnenust Poccuiickot @edepayuu,
Kpacnooap, Poccus;, ’I'BY3 «Hayuno-ucciedosamenn-
ckuti uncmumym - Kpaesas xnunuuecxas 6onvnuya Nel
um. npogh. C.B. Ouanoscrkocoy Munucmepcmea 30paso-
oxpanenus Kpacnooapcrozo kpas, Kpacnooap, *Poccuii-
cKull yHusepcumem opysicovl Hapooos, Mockea, Poccus

[enbto uccnenoBaHus SIBUJIOCH U3y4EHHE OCHOBHBIX Me-
TaOOIMYECKUX HApYUICHHH Ha MECTHOM YPOBHE (B Kel-
4M) y OOJNBHBIX 3JI0KAYECTBEHHOH OOCTpYyKIMEH sKelde-
BBIBOJISIIMX [TPOTOKOB, BBISIBIICHHE HOBBIX 00BEKTUBHBIX
JIUAarHOCTUYECKUX KPHUTEPHUEB, OMPENENAIONNX BHIOOP
JIPEHHUPYIOILEr0 BMENIATEIbCTBA U TOJ00P MOJEIIH YHJI0-
OwtnapHoro creHta. KOHCTEIUIALUS METabOIHMUYCeCKUX
HapylLICHUN I03BOJIMJIA NPEJJIOKUTh OPUTMHAJIBHBIN
crnoco0 ompeneseHus] JUTOTEHHOCTH JKeauu (MHTe-
rpajbHBI MOKa3aTenb JTUTOreHHOCTH). [lomyueHHbie
JIaHHBIE TTO3BOJININ 000CHOBATh HEOOXOAMMOCTH OLIEH-
KM CTENeHU MeTaboJIMYeCKUX HApYLICHHH B JKEJIUH, Ha
OCHOBAHUHU KOTOPHIX MOKHO MPOTHO3UPOBATh PUCK JIH-
TOreHe3a U CPOKH (PyHKIIMOHUPOBAHUSI CTEHTOB, YTO, B
CBOIO Ouepeib, MO3BOJIAET ONTUMH3UPOBATh ANTOPUTM
BBIOOpA METOJIA IEKOMIIPECCHH JKETUEBBIBOISIIUX TIPO-
TOKOB, HANpPaBIEHHOTO Ha MpeaynpexIeHHe paHHeH
00TypaIiu 3HI0MPOTE30B.

53



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

Mgbogdyg

doboobgobogdo  osgosGogdo  g3md3digbools dgmmeols  dg@bggs Lobomgarg gbgdols sgmgoligdosbo
moLHOYJE00L POHML  bowgaols  domJodoydo 3s®sdgBgdol  IgbTogmol Logydggen by

3. 303030, *@. ggosdgomo, 2g. dhogs, L. amdsggs, 'o. dogmgo, s .oslmgo

'dglgmol ggeg@szool xobd@mgmmdols wsigol LadobobA®ml Yds@aglo yobsmagdols
Q9O y®o Lobgadfogem LodoygxgBm Logsobdsbosmmgdarm ©sfglgdymgds ,gydsbol Lobgmdfogm
LodgeoEobm gbogg@lodgdo”, 3@slbmws®o; *xsbddmgmmdol s3gol babgadfogm
LodogxgBm s glgdgegds 3@slbmwsdol dbomols xobddmgemdbol woigol LadobolB®mls

“bodgzbogdm-33egg0mo 0blbBo@y@o -

L. g. ®bodmgligol Lob. Nel Lodbos@gm ganobogyg@o

Loogodgmam®, 30obbmes@o; *tglgmol bosgbms Igamd@mdol 9boggdlo@gdo, dnlzmgo, dgbgmno

330 g0l dobobl Fo@mdmopygbos bomggando
doMomoo  dg@edmm o s®mggggdol dgbfogans
53o034m93g6do Loboswgang abgdol sgmgobgdosbo
9B0omE@ma00l MdLEOJ3E00m; sbogno mbogd@ymo
osabmbBoggmo gHodgdoygdgdols aodmgamgbs
9bmdomos@ygamo LEgbBol dmwgaols dgmhggols
dobbom. JgBodmey@mo sMm®gggzgdol Jmbli@gmo-
(3003 2obodommobs bowgaols  mommpgbmdols

(ommggbmdol  0bGga®omydo dohggbgdgero)

3obLobwgdoll m@ogobosaydo dgompols dg-
d99o390s. Jowgdyeds dmbogdgdds 3bowdym
bowgaols dg@odmemygdmo odmgggzol bodolbols
59601 oyE0Egommds ommygbgbols Golgols
s bB9bEgd0l gublzombomgdols gowgdols goblisb-
0gA0lomgol, odoi, mogols dbdog, bGbggerym
bobowgang abgool ©g3m33@gLool saoam@omndols
M330doboMgds 9bm3Mmmmgbgdols s@ggmo md-
BYO>300l megowsb sEoagdols dJobboom.

LATENT TUBERCULOSIS POTENTIAL BIOMARKERS: REACTIVATION OF INFECTION

Pantsulaia 1., Kikodze N., Chikovani T.

Tbilisi State Medical University, VI. Bakhutashvili Institute of Medical Biotechnology, Georgia

Active and Latent Tuberculosis

Tuberculosis, although a curable disease, continues to
be one of the most important infectious causes of death
worldwide. Despite substantial investments and progress
made in expansion of directly observed therapy short course
(DOTS) strategy, improved treatment completion rates and
inadequate case detection remains a major obstacle for
global control of Tuberculosis. TB still causes 1.5 million
deaths and 10 million new cases per year [31]. Georgia has
one of the highest TB burdens in Eastern Europe. Accord-
ing to the World Health Organization global report (http://
www.euro.who.int/data) an approximately 3850 TB cases
were identified in Georgia, 6.8% of which were multi-drug
resistant. The causative organism, Mycobacterium tubercu-
losis, has been estimated to effect nearly 2 billion people
worldwide but only 10% of these infected individuals
will develop the active disease within 1-2 years. In rest of
population, M. tuberculosis will enter the dormant phase
and likely will have a lifelong persistence with no signs of
disease. These individuals are carriers of the pathogen and
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represent slow-release reservoirs. Latent carriers harbor a
2-23% lifetime risk of developing reactivation tubercu-
losis due to concomitant infections, malnutrition or other
factors [10,11,18,21,23,40]. After exposure to an active
case of TB—especially, intensive and durable exposure to
a highly infectious index case with cavitary TB and poor
cough etiquette - LTBI may ensue. Young individuals and
those with reduced protective immunity stand the highest
chance of developing TB following exposure: pregnant
women, those with HIV coinfection, but to a lesser degree
also those with diabetes, etc. [41].

Latent infection can only be reduced by firstly identifying
those who are infected. Once people with latent infection
have been identified they can be given preventative therapy,
which will eliminate the M. tuberculosis and, consequently,
prevent conversion to active disease through elimination of
the onward progression of the disease [18,23]. Despite an
international strategy implemented in over 182 countries
worldwide, the correct diagnosis of TB stages in patients
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remains one of the main problems and the lack of the
accurate diagnosis leads to an unacceptable burden of hu-
man suffering and to a waste of precious resources in poor
countries [1,2,14,15].

Tuberculosis Immunology: Cytokine and immune cells
Bacterial persistence and latency that are crucial compo-
nents for M. tuberculosis virulence has been proven to be
extremely difficult to diagnose. The latent bacterium does
not replicate and, therefore, cannot be cultured and
identify in vitro. The only possible method to diagnose
the dormant M. tuberculosis infection is by detecting the
host immunological memory to this pathogen. In order
to adequately tailor diagnostic tests for TB, it is essential
to understand the interplay between M. tuberculosis and
the immune system that leads to development of latent
infection [7].

M. tuberculosis has shown to be capable altering the
cytokine balance during host infection by modulating
expression of both inflammatory and anti-inflammatory
molecules and cells [7-9,13,22]. Pathogen that gains entry
to the host through the respiratory tract is preferentially
phagocytized by alveolar monocytes and tissue macro-
phages. Once ingested by macrophages, cytokines such
as IL-12, IL-23, IL-7, IL-15 and TNF-a are secreted and
several T-cell populations are activated. T cells produce
the effector cytokine IFN-y, which activates macrophages
in conjunction with TNF-a for efficient killing of intra-
cellular bacteria [12,29]. The mycobactericidal effector
mechanisms are actively suppressed through CD4+ Th2
cells, producing immunosuppressive cytokines such as
IL-4, and CD4+CD25+FoxP3+ regulatory T (Treg) cells
producing IL-10 and TGF-f [8,17]. In addition, CD8+
cytotoxic T cells can eliminate intracellular mycobacteria
through granulysin and perforin-mediated pathways. A new
subset of T helper cells called Th17 cells, that are produced
in the presence of IL-23 and are characterized by produc-
tion of IL-17, have identified as the important modulators
of inflammation and recall memory responses during M.
tuberculosis infection [3,16,30]. Th17 cells can recruit
neutrophils, monocytes, CD4+ T cells producing IFN-y,
and stimulate chemokine expression. However, it has been
shown that IFN-y can suppress IL-17 producing Th17 cells.
There is a complex cross-regulation of Th1, Th2, Th17 and
Treg cell responses during M. tuberculosis different phases
of infection and the precise role of individual responses in
protective immunity remain controversial. There is no gold
standard for the diagnosis of latent TB infection (LTBI).
Tuberculin skin test (TST) is the most used screening
method for diagnosis both latent tuberculosis infection and
active tuberculosis infection (ATBI). However, the skin in-
duration, caused by the sequential cutaneous infiltration of
neutrophils, macrophages and lymphocytes including Treg
cells, does not necessarily indicate the presence of viable
M. tuberculosis in the tissues of asymptomatic individuals
[32]. This method can also lead to the false positive results
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due to priore vaccination with Bacillus Calmette Guérin
(BCG) or non-tuberculous mycobacterium infection.

Immune reactions and Biomarkers in latent tuberculosis
Quantitative and relatively specific TB antigen-driven
(ESAT-6, CFP-10, TB 7.7) T cell responses using peripheral
blood mononuclear cells (PBMC) have been investigated
for their utility in diagnosing TB infection (IGRA - Inter-
feron- release assay) [5,6]. The IGRA are more specific
and correlate well with the magnitude of exposure to M.
tuberculosis. However, an important limitation of these as-
says is that, similarly to TST, they measure T-cell priming
and not the viable bacterium. In addition, although IGRA
are useful for the diagnosis of LTBI in low-burden settings,
they cannot be used to distinguish LTBI from active disease
using PBMC or whole blood. These assays can diagnose
the active TB when using cells from the site of disease such
as lung and cerebrospinal fluid. As an alternative approach,
the assessment of expression levels of multiple cytokines
likely will provide more effective results than reliance on
a single marker.

Petruccioli et al [26] show that the quality of the T lym-
phocyte immune response to M. tuberculosis antigens is
also heterogeneous among LTBI subjects. The subgroup of
LTBI subjects with a positive QFT test presents a similar
profile of T lymphocyte response to the latency antigen
HBHA than patients with TB disease, characterized by a
high frequency of TNF-asinglet+ CD4+ T lymphocytes. In
contrast, the QFT- LTBI subgroup was characterized by a
dominance of IFN-ysingle+CD4+ T lymphocytes.

The IFN-y-induced protein (IP-10) assay has been shown
to be more sensitive assay than IFN-y for detection of M.
tuberculosis [20,25,26,28,39] has shown that measuring the
multiple host marker (IFN-y, IL-4 and IL-452) expressions
ex vivo, without in vitro antigen stimulation, can provide
useful insight into the progression of TB disease. In fact,
it represents the ongoing immune and existing effector
response. The potential downside of this method is that
these responses may not be the TB specific [38,39]. The
data from Chegou and colleagues suggest that active TB
can be accurately differentiated from LTBI by utilizing
adaptations of the commercial Quantiferon test. This assay
is based on detection of EGF, sCD40L, MIP-1, VEGEF,
TGF-a or IL-1a in supernatants of antigen stimulated
PBMC cells [6,26]. Recently, Stern et al [34] have reported
the molecular signature of active TB infection that differed
from the latent TB. In particular, genes encoding IL-7, IL-2,
IL-6, and IFN-1 interleukins and IL-1R2 and IL-18R1 in-
terleukin receptors were up-regulated in active TB patients
and absent in LTBI individuals. While IL-17 and IGFBP3
genes showed significant expression in LTBI compared
to active TB cases, IL-15 was down-regulated in LTBI,
but not during active TB infection. The gene networking
studies, covering the cellular immune responses during M.
tuberculosis pathogenesis at different stages of infection,
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can be used for identification of specific TB biosignatures
driven by the host-pathogen interaction [37].

Moreover, Won et al [41] investigate the three unstimulated
biomarkers (IL-8, IL-13, and VEGF) and 5 Mtb-specific
biomarkers (IFN-y, IL-2, IL-3,IP-10, and VEGF) were
significantly different between active TB and non-active TB
groups. They found that combinations of three cytokine bio-
markers resulted in the accurate prediction of 92.1-93.7%
of Mtb-infected cases and 92.3-100% of HCs, respectively.
Moreover, combinations of five biomarkers accurately
predicted 90.9-100% of active TB cases and 80-100% of
LTBI subjects, respectively. In discriminating between
active TB and non-active TB regardless of QFT results,
combinations of six biomarkers predicted 79.2-95.8% of
active TB cases and 67.9-89.3% of non-active TB subjects.
These data suggest that combinations of whole blood Mtb
antigen-dependent cytokines could serve as new biomark-
ers to determine TB disease states. Especially, VEGF is
highlighted as a key biomarker for reflecting active TB,
irrespective of stimulation.

Concerning the qualitative differences in immune responses
observed between TB disease and LTBI, conflicting find-
ings were previously reported, particularly on the role of
IFN-y+TNF-o+IL-2+ triple positive T cells, which has been
proposed as a hallmark of TB disease [27], as well as of
LTBI[19]. In addition, recent vaccine trials have revealed
that these multifunctional triple positive cells not neces-
sarily offer protection in humans [33,35].

Although many studies investigate the TB biomarker,
only handfuls were identified which have been clinically
validated and are associated with risk of TB or progression
of disease. The longitudinal cohort studies is required with
careful clinical characterization of participants into TB
infection and disease groups to validate the accuracies and
the cut-off values of the markers for active and latent TB
diagnosis. Moreover, promising biomarkers and biomarker
signatures which can distinguish various stages within la-
tency are urgently needed in order to prioritize those LTBI
subjects with the highest risk to reactivate the infection as
the primary target population for preventive therapy.
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SUMMARY

LATENT TUBERCULOSIS POTENTIAL BIOMAR-
KERS: REACTIVATION OF INFECTION

Pantsulaia I., Kikodze N., Chikovani T.

Thilisi State Medical University, V1. Bakhutashvili Institute
of Medical Biotechnology, Georgia

Tuberculosis continues to be one of the most important
infectious causes of death worldwide. Despite substantial
investments and progress made in expansion of directly
observed therapy short course (DOTS) strategy, improved
treatment completion rates and inadequate case detection
remains a major obstacle for global control of Tubercu-
losis. The global case detection rate has increased from
28% to 60%.

However, it is estimated that approximately 50% of patients
with tuberculosis are still not diagnosed or treated appropri-
ately. The current diagnostics tests (tuberculin skin test and
interferon-gamma release assays) poorly predict who will
develop active disease and the therapeutic options available
are not optimal for the scale of the intervention that may
be required. In this article, we discuss a basis of current
understanding of latent TB and highlight their biomarkers.
We conclude that the identification new biomarkers which
can distinguish various stages within latency are urgently
needed in order to prioritize those LTB individuals with
the highest risk to reactivate the infection.

Keywords: latent tuberculosis, interferon test, biomarkers.
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PE3IOME

MOTEHIUAJBHBIE BUOMAPKEPBI JIATEHT-
HOT'O TYBEPKYJIE3A: PEAKTUBALIAS NTH®EK-
107071

Hannynana U.x., Kukoaze H.O., Yukoanu T.H.

Tounucckutl eocyoapcmeentbiti MeOUYUHCKUL YHUBepCU-
mem, Uncmumym meOuyuHckou OUomexHoio2uu um.
Bn. Baxymaweuau, I'py3us

HecmoTpst Ha conuaHbIe NHBECTUINH M JOCTHUTHYTHIH
MIPOTPECC B SKCIIAHCHH JICUSHUS 110]] HEMIOCPEACTBEHHBIM
HaOIOICHNEM U CTPaTeTHH YCKOPEHHOTo Kypca aMmOy-
JATOPHOH Tepamuu, TyOepKyie3 Mo Ceil AeHb OCTaeTcs
OCHOBHOW NPUYMHON CMEPTHOCTU BO BceM mupe. Yucio
KIMHAYECKUX CIydaeB 3a00ieBaHus BO3pocio oT 28%
10 60%. Kpome Toro, B OONBIIMHCTBE CIy4aeB JUATHO3
CBOEBPEMEHHO HE YCTAHOBJIEH U HE NMPOBEJICHO COOTBET-
CTBYIOIIIEE JICUCHHE.

Hcxonst w3 BBIIEU3I0KEHHOTO, TPOBECH aHAJIN3 PETPO-
CIIEKTUBHOMW U TEKYILEH HayYHOU MEUIIMHCKOM IUTEpaTy-
PBI IO BOIIPOCcaM OOHAPYKEHUSI HOBBIX MMMYHOJIOTHYEC-
KHX TECTOB M OMOMAapKepoOB 110 BBIIBICHUIO JIATEHTHOTO
TyOepkyne3a. B pe3ynprare 03HaKOMIIEHHUS C OOJIBIINM
MIOTOKOM MH()OPMAINH TI0 YKa3aHHOMY BOIIPOCY aBTOPBI
CTaTbU CUNTAIOT HEOOXOAUMBIM IIPOBE/ICHHUE NaTbHEHIICH
UACHTH(HUKALIY 1 OLICHKY HOBBIX OMOMapKepOB, KOTOPBIE
M03BOJISIT AN PEPEHIINPOBATH PA3HBIE CTAIUH JTATEHTHOTO
TyOepKyie3a 1 obecriedar BBISIBICHHE TPYIII C BBICOKUM
PHCKOM pEeaKTHBALMH HH(EKIIHH.

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
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AHTUPETPOBUPYCHAS TEPAIIUSA U PUCK IIPOI'PECCUPOBAHUA ®UBPO3A IIEYEHU
Y BOJIBHBIX, KOUHO®OUIIMPOBAHHbBIX BUY/BI'C

ApucrandexoBa M.C., Baamacosa W.I1., Manosa E.C., Cennamsuiu P.H.

Poccutickuii ynusepcumem 0pyaicovl Hapooos, Mockea, Poccutickas ®edepayus

[IpumepHO 7 MWIITMOHOB HCEJIEHMS Ha IUIAHETE XPOHU-
4eCKH KOMH(UIIMPOBAHBI BUPYCOM MMMYHOAE(HUIINTA
gyenoseka (B1Y) u Bupycom remarura C (BI'C) [18,19].
Uccnenosanue xonmndexnun BIUY/BI'C mokasano, uto
BO30yANTENN B 3HAYUTEIBHOM MEpe BIMSIOT APYT Ha
IpyTa, yCyryoss TedeHne MHQPEKIIMOHHOTO IMporecca 1
oTpaskasi 3Tansl OOpHOBI YEIIOBEYECTBA C YKa3aHHBIMHU 3a-
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6oneBanusiMu. Tak, BBEJCHNE B KIMHHUYECKYIO IPAKTUKY
20 net Ha3zazg aHTHpETpOBUpYCcHOI Tepanuu (APT) 3naun-
TENBHO MOBIHIO HAa MPOJOKUTENBHOCTD Ku3HU BUY-
MH(QUIPOBAHHBIX AIIMECHTOB U BBIBEIIO HA MEPBBIN IIaH
poip xpoHudeckoro rematuta C Kak Haubolee 9acToro
KOMOPOUIHOTO COCTOSHUS M ONHY W3 IVIaBHBIX IMPUYNH
MIPOTPECCUPOBAHMUS 3a00JE€BaHUS B €r0 HamOoJee TsKe-
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nyro Gopmy [8]. MenuiHCcKkre pabOTHHKH CTOJKHYIIHCH
¢ ¢axrom, uro konHdpekuuss BUU/BI'C umeer He TOIBKO
Oosnee TsHKETIOE TEUEHUE, HO M B 3HAUUTENBHON CTENEHH
OIIpeeNseT JEeTAILHOCTh CPely MAlMEeHTOB 3a CUET Obl-
CTpPOTO IPOTpeccupoBaHUs MopakeHUs neueHu [21,24].

Bo3zneicTBue aHTUPETPOBUPYCHOM TEpANlUU HA TEUCHUE
BUY-nHdpekuny COMHEHHI HU Y KOTO HE BBI3BIBAET, HO €€
BJIMSIHUE Ha MPOrPECCUpyoliee TeueHue hrudpo3a neucHu
II0 Cel JIeHb OCTAETCS HEJOCTAaTO4YHO HU3yuyeHHBIM. llo-
kazaHo, 4To APT HeckombKO CHMXKAeT MpOrpecCHpOBaHUE
(¢ubpo3a M pUCK UPPO3a MEUCHH, ITPU ITOM IO Mepe CO-
BepiieHcteoBanust APT m3mensiercst u puck [16,17,22]. B
Y4acTHOCTH, BeI3BaHHOe APT mageHue BUpYCHOM Harpysku
BHY oka3plBaeT AOMOIHUTEIILHOE HE3aBUCUMOE BIIUSIHUE HA
MOBPEIK/ICHNE IIEIEHH U pa3BUTHE ee IeKoMITeHcaruH [4,15].

Yenewnstit otBeT Ha APT cpenu konHGUIIMPOBaHHBIX
MaIMEeHTOB aCCOIIMMPOBAH C POCTOM KJIETOYHOTO UMMYH-
Horo otBeta Ha BI'C, cHmkxenuem ypoHs PHK BI'C u
SNMIUMHUHALIUEH naHHoro Bo30ynutens [12,14,22]. B cs3u
C 3TUM IIpH KOMH(EKIUHN pekoMeHyeTcs HaunHate APT
yKe Ha paHHuX craausx BUY-undexnun [9,23,25]. Ha-
yano jedeHuss BUY-undexuuu nepen 3HaYNTENbHBIM
nanenueM unciaa CD4+ T-xineTok mo3BoiseT COXpPaHUTh
BI'C-crienu¢uueckuii UMMYHHBIH OTBET U IPEJOTBPATHTH
nporpeccupoBanue Gubposa nedeuu [6]. [IpumeHeHue
APT y konHQUIPOBAHHBIX MAIIMEHTOB CHU)KAET BO3MOX-
HOCTh JICKOMIICHCAIlUU II€YCHU U Pa3BUTHS JIETAIBHOTO
ucxona. Tem He meHee, npu kouHpexkuun BUY u BI'C
JIETaJbHOCTB OCTAETCS BBIIIE, YeM Y MOHOMH(DUIIMPOBaH-
HBIX MaienToB [7], Tak kak BIY, kak cTano U3BECTHO
B MOCJIETHUE TOABI, crtocoOCcTByeT pernkanuu BI'C u
YCKOpsIET mporpeccupopanue Gpudposa neuenu [11,20].

Panee HamMu OKa3aHo, 4TO Ha IPOrpeccupoBaHue Guopo3a
neyeHu y OonbHBIX, KonHpuuupoBanueix BUU/BI'C, B
3HAYUTEILHOW Mepe BIIUSET MOPSIIO0K WHPHUIMPOBAHUS
OOJIBHBIX 3TUMHU NIATOT€HaMH. YCTaHOBJICHO, YTO POrpec-
cUpyoIui XxapakTep (GuOpPO3 NeueHH y KOMHEDUITUPO-
BaHHBIX MALIMEHTOB IPUHUMAET rOpa3Io Yalle B CIydasx,
xorga BUY moctynaer B opranusMm pasbiie, uem BI'C.
Orta Kareropus OOJBHBIX OTHECEHA K IPYIIIEe BBICOKOTO
pHUCKa MPOrpeccUpoBaHus GuUOpO3a MEUCHH, B TO BpeMs
KaK TMaIlUeHTHI, Y KOTOPBIX TEPBBIM MAaTOI€HOM CIYKHII
BI'C, cocraBunu rpyniy HaMMEHBIIETO pHcKa. ['pymnmna
BBICOKOTO PHCKa OTIMYaJlach OT TPyl HAUMEHBIIETO
pucka npu konHpuuupoanun BUY/BI'C He Tonmbko mo
YacTOTE BCTPEUAEMOCTH ITPOTrPECCHPYIOLIETo TeueHus (u-
Opo3a reyueHu, HO U JIOCTOBEPHO OoJiee BHICOKOW BUPYCHOM
Harpy3koii BUY, u Gonee HU3KUM cofiep)KaHUEM B KPOBH
yucna CD3+CD4+ kneroxk [1,5].

B cBs31 ¢ BBIIEU3T0KEHHBIM, LEIbI0 JAHHOIO UCCIIE-
JIOBaHMS SIBUJIOCH OIPENEIICHUE XapaKTepa BIUSHUSA
NPOTHBOBUPYCHOM Teparuu Ha pa3BuTue Gpudposa rneueHu
y OOJNBHBIX, KOMH(HUIUPOBAHHBIX BUPYCOM UMMYHOE(H-
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yUTa 4CJIOBEKAa U BUPYCOM I€riaTuTa C, B 3aBUCUMOCTH OT
nopsaKa MoCTyIICHUA MaTror¢HOB B OpraHru3M MalyeHTa.

Marepuan u metoasl. B Teuenue 1 roga nox HaGmone-
HHEM Haxoquiauch 314 OONbHBIX ¢ BepUHINPOBAHHBIM
nuarHo3oM kouHpekiu BUY/BI'C. Okono 67% 00IbHBIX
obutH mopakeHsl renoturioM 1b BI'C, 1% - reHotumnom
2a, a ocTaJbHEIE - TEHOTUIIOM 3a. Bece GOILHEIE SIBISINCE
MOTPEOUTEISIMUA HAPKOTHYECKHX CPEZICTB.

Cpenu Bcex HaOmomaeMbix 0onpHBIX y 106 ycTaHOBiIEH
nopsnok ndunuposanust BUY n BI'C, u3 Hux y 61 nauu-
€HTa IIePBBIM TIOCTYITUBIINM IATOTCHOM OBLIT BUPYC HMMY-
Hoze(uIKTa YeoBeKa, a y 45 O0NbHBIX HHOUIMPOBaHUE
BHY npoucxonuso yxe Npu UMEIIIEMCs XPOHUUECKOM
renarute C, T.e. mepBbiM narorenoM Obu1 BI'C. Pasnuna
BO BpeMEeHHM MH(UIMPOBaHUS pa3HBIMH MATOreHaMHu CO-
cTaBuna ot 1 roga 1o 3 ner.

Bcem nanueHTaM B Te4eHHE BCETO CpokKa HaOIIONEHHS
MPOBOANIIACH TPAH3UECHTHAS AJIACTOMETPHS TIEUSHH C OIIpe-
JieNieHueM ctazuu (pubpo3Horo mpoiecca. bombIMHCTBO
00cIieI0OBaHHBIX MAlMeHTOB B Havajle MCCIIeIOBaHMs Ha-
XOAMJIMCH HA CTAJMU OTCYTCTBUS (PUOPO3HBIX M3MEHEHUI
- 42%-47%, nanee mo 4acToTe CIeAyeT CTajusl Hadaa
¢hubpo3Horo npomecca - 17%-20%, 3artem - craguu F2 u
F4 - 14%-15%, u HanMeHbIIIee YKCIIO OOJILHBIX OBLIO Ha
cTaguu BeipaxkeHHoro ¢pudposa F3 - 8%. B Teuenue roga
HaOJIIOEHUS] TPOUCXOAMIIO OIpPENIEICHHOE U3MEHEHHE
craauii puOPO3HOTO Mporiecca Kak B CTOPOHY YBEIUYEHHS,
TaK U B CTOpOHY CHW>KeHus. [Ipu pocre nokasaresnei 3mna-
cromeTpun Oosee, ueM Ha 10%, pudpo3 neueHu cunTancs
MPOrPECCUPYIOIIUM, NIPU NMAJACHUN HA ITY K€ BEJIUYUHY -
perpeccupyronmM, a OCTaJIbHbIEC TALIUEHTHI OTHOCUIIUCH K
rpyIIe CTabMIbHOTO TeueHus pudposa rneueHw.

B 3aBucuMoOCTH OT IPOBOAMMOTO JICUeHHUs Bce HaOo/1a-
emble OOoJIbHBIE OBUTH Mopa3/ieneHbl Ha aBe rpynmbi: (1)
MOJy4aBIINe aHTUPEeTpoBUpYCcHY!O Tepanuio (APT) - 151
060mbHOI; (2) HE TONTyYaBIlIie HU OJIUH U3 BUIOB IPOTUBO-
BUpPYCHOMH Tepamui - 163.

B Hacrosiem uccienoBaHUU NMPUMEHSUIUCH CIIEAYIOINe
TpYIIIBI IPerapaToB aHTUPETPOBUPYCHOTO neifctBus: (1)
HYKJICO3UIHbIE MHTHOMTOPBI 0OpaTHOI TpaHCKPHUIITA3bI
BUY (mamuByauH, HUKaBUD, BUJEKC, STUBUD, 3UAT€H, BU-
pO3eT, cTar), B TOM YKCIIe ¥ KOMOMHHPOBaHHbIE (KOMOHBHD,
KHBEKca, BUPOKOMO); (2) HEHYKJICO3UAHBIE HHIUOUTOPEI
oOparHo# TpaHckpunrtassl BUU (cTokpuH, HHTENEHC, BU-
pamyH); (3) mHru6uTopsI npoteazsl BUY (kanerpa, Temsup,
MIPe3UCTa, PUTOHABHP, peaTas, BUpacenT); (4) HHTHOUTOPHI
unterpaszsl BUY (ucentpecc).

IIpenapaTs! HCTIONB30BATUCH B Pa3TMYHBIX KOMOMHAIUX.
UYroObl aHAIM3UpYyeMble TPYyMIbl ObUIH pedepeHTHBIMH,
paccMaTpHUBAJIUCh JIBE KaTerOpUU KOMOMHHPOBAHHOIO
npuMeHeHus npenaparo st APT: cxema Ne 1 - Toipko
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HHTHOUTOPBI 00paTHONW TPAHCKPUNTA3BI B Pa3IUIHBIX
COYETAHUSX - y 72 manueHToB; cxema Ne 2 - HHTHOUTOPBI
00paTHOW TPAHCKPHIITa3bl B COYETAHUYU C HHTHOUTOPaMH
MIPOTEa3bl MM UHTETPa3bl - y 79 MalueHToB.

CraTuCTHYECKUN aHAJIN3 MOJTyYCHHBIX PE3yJIbTaTOB MPo-
BOJIMJICS C UCTIOJIB30BaHUEM MaKeTa CTaTHUCTHYECKUX MPO-
rpamm SPSS, Bepcus 21.

Pesyabrarsbl 1 ux 00y:kaeHue. B npoiiecce uccnenopanus,
MIPEXJIe BCETr0, OCYUIECTBISIOCH COMOCTABICHUE JBYX
rpyni - rmpyu NpoBEACHUN U B OTCYTCTBHUC aHTUPCTPOBU-
PYCHOH Tepanuu.

Craructuueckas 00paboTKa OCYIIECTBIISUIACh METOOM
onHodakTopHoro aucnepcuonHoro ananuza (ONE WAY
ANOVA), 103BOJISIIOIIETO TPOBOIUTH COTIOCTABJICHUE pac-
TIpe/IeNICHHs] YaCTOThI BCTPEUAeMOCTH KaXK/I0TO BapHaHTa
TedeHust GuOpo3a NneueHn B CPAaBHUBAEMBIX I'PyMIax C
ompeneieHneM kputepus duinepa U ero J0CTOBEPHO-
cTH. Pe3ynbrarsl Takoro Mccie0BaHus NPE/ICTABICHBI B
Tabnuue 1.

Kak 1moxa3bpIBaloT pe3ysibTarhl CTaTUCTUYECKO 00padorT-
KM, B3aUMOCBSI3b MEXJy IIPUEMOM aHTUPETPOBUPYCHOU
TEparuy ¥ XapakTepoM TeYeHUs: GUOPO3HOro mporecca

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

OKazajach BHICOKOJIOCTOBEpHOH. B ciyyasix, korna 60i1b-
Hble konHpekuueir BUY u BI'C ne nonyuanu APT, y Hux
B 1,3 paza vaire oTMeuanoch Nporpeccupyromiee TeHeHue
(hubpo3a meueHu u B 1,8 pasza pexe - perpeccupyroniee.

VYuuteiBas BeICOKYIO cTeneHb BiausHus APT Ha Teuenue
¢udposza nevyenu, ObUIa peasr3oBaHa MOMBITKA ONpee-
JIMTh, KaKasi CXeMa JICUCHHs] OKa3bIBaeT HauOOJIbIIee BO3-
neiictBue Ha GuOpo3HBII pouecc. Pe3ynbrarsl aHammza
B3aUMOCBSI3H MKy CXEMOH JICUCHHS U TeueHrneM Gudposa
MIEYCHU MPEICTABICHBI B TA0OIHILIE 2.

JlaHHBI (parMeHT HUCCICAOBAHUN TO3BOJUI BBHISIBUTH
CIEAYIOLYI0 3aKOHOMEPHOCThb. B ciyuasx, korga ais
APT wncrnosnp30Bagich TOJBKO IMpernaparbl HHIMOUTOPOB
00paTHOM TPAaHCKPHUIITA3bl, YaCTOTA BCTPEYACMOCTH PO~
TPECCHUPYIOIIETO TeUCHUs PrOpo3a reucHu Obuia B 2,2 pasa
BBIIIIC, YEM B CJIy4Yae COUCTAHUS MHIMOUTOPOB OOPaTHOM
TPaHCKpPUIMTA3bl U POTEa3bl WM UHTETpa3bl. bosee Toro,
perpeccupyloliee Te4eHHe B IEPBOM ClTydae HaOIoIanoch
B 2,5 pa3a peke, 4eM BO BTOPOM.

Takum oOpasom, cyas o B3aumocBsizu APT u TeueHus
(ubpo3a neyeHu, MOKHO YTBEPIKAATh, UTO K IPYIINE PUCKa
nporpeccupytoriero Gpudpo3a cieayeT OTHECTH HE TOIBKO
nanueHToB ¢ orcyrcTBueM APT, HO M KOMH(UIIMPOBAHHBIX

Tabnuya 1. Cpasnumenvhulii ananus xapaxkmepa mevenus Guoposa nevenu
Ha ¢hone anmupempogupycroli mepanuu y 6onbhuix, Kounguyuposanmuwvix BUY u BI'C

YacToTa BCTPE4aeMOCTH ONE WAY ANOVA
Teuenune ¢pudposa
HeYenn IIpoBoauaacy APT APT He npoBoaujach ¥
n=151, a6c. (%) n=163, a6c. (%) p
ITporpeccupytomee
Teuenue, n = 114 43 (31,8) 66 (40,5)
CTaGmrI; Y 54 (35.8) 67 (41,1) 91,023 <0,001%
Perpeccupytomiee
Teyenue, n = 79 49 (32,4) 30 (18,4)

npumeyanue: n - yucio 6onvhbix 6 epynne; F - kpumepuil Quiiepa, p - 8eposimHocms pasiuduil
6 pacnpeodenenuu OaHHbIX no spynnam, * - docmogepnocms paznuyuii npu p<0,05

Tabnuya 2. Xapakmep meyenus ¢ubpoza newenu 6 3a6UCUMOCMU
om cxembl GHMUPEMPOSUPYCHOU mepanuu y 60abHblX, KounGuyuposannvix BUY u BI'C

YacToTa BcTpeyaeMoCcTH ONE WAY ANOVA
Teuenue pubposa nevenn Cxema APT Ne 1 Cxema APT Ne 2 F
n=72, aée. (%) n=79, aéc. (%) P
IIporpeccupyroee TeueHue,
P 32 (44,4) 16 (20,2)
CT36H”":§§ 4““6“6’ 27 (37.5) 27 (37.,5) 8,624 <0,001*

Perpeccupyroiiee Teuenue,

=49 13 (18,1) 36 (45,5)

npumeyanue: n - yucio 6oavublx 6 epynne; F - kpumepuil @uiiepa, p - 8eposimHocms pasiuduil
6 pacnpeodenenu OaHHbIX no pynnam, * - docmogeprocmy pasnuyuil mexcoy epynnamu npu p<0,05
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OOJIBHBIX, Y KOTOPBIX st JieueHns: BUY-undexuun nc-
THIOJIL30BAJIMCH TOJILKO MTPENapaThl U3 IPYIIIbl HHIHOUTOPOB
00paTHOH TPAHCKPHUIITA3HI.

Vcxons U3 BBIIIEHU3I0KEHHOTO, BECbMa HWHTEPECHO W3-
YYUTh COOTBETCTBUC TCUCHHS (PHOPO3a MEUCHHU MPH pa3-
HBIX CXEMax aHTHUPETPOBHUPYCHOW Tepamuu MOPSIKY WX
uH(UIMpOBaHUs BUpycaMi UMMYHoe(uUIMTa YeIoBeKa
u rernaruta C. Pesynbrarel aHamms3a 3TUX AaHHBIX Mpe.-
CTaBJICHBI HA PUC.

BMM - 1-it naTtoreH

27% 33%

@ Mporp pyouee ¢ubp T

QO CrabunbHoe T ¢wbp

O Perpeccupyiowee T ¢ubposa n

BIC - 1-iA naroreH

¢ubposa

@ Nporpeccupyiollee T

[ CrabunbHoe TeueHune Gpubposa neueHun

[l PerpeccupyioLiee ¢ubposa

Puc. Ioxaszamenu uacmomvl 6cmpeyaemMocmu 6apuaHmos
meuyenusi pubposza neuenu y 60vHbIX KouHpexyuei BUY u
BI'C, nonyuaswux pasnuvie cxemvr APT (cxema Ne 1 - gny-
mpenHuil Kpye, cxema Ne 2 - HapysicHblil Kpye), npu pasHom
nopsioke UHGUYUPOBaHUs

JanHbIi pparMeHT uccnenoBaHus nokasai, 4To cxema npo-
BezeHus APT okasbpIBaeT BIUSHHME HA XapaKTep TEUCHUS
(¢ubpo3a rneueHn B COOTBETCTBHUU C MOPSIIKOM MOCTYILIE-
HHUS BUPYCHBIX BO30OynuTened B opranusM. B ciydasx,
Kor1a HepBbIM B opranusM noctynaet BUY (35 60mbHBIX),
4aCTOTa BCTPEYAEMOCTH IIPOrPECCUPYIOLIETO TEYEHUS
¢ubpo3a neyeHn He MPOSIBISET JOCTOBEPHBIX Pa3IUuMii

© GMN

MIPHU HMCIIOJB30BAaHUK OOEUX CXEM aHTHPETPOBHPYCHOM
Tepanuu. B rpynne, B KOTOpOi EPBLIM B OPraHU3ME OKa-
3piBasicst BI'C (37 GOJIbHBIX), IPH JICYCHUH HHTUOUTOpaMu
00paTHOW TPaHCKPUNTA3bl B COYETAHUH C HHTHOUTOPaMH
MpOTeasbl WIM MHTETpa3bl Mporpeccupyloliee TeueHne
(hudpo3a NeYeHU HEe PETHUCTPUPOBATIOCH BOOOIIIE, @ 4acTOTa
perpeccupyromero TedeHus: Gudpos3a MneyeHu JocTuraia
57%, B TO BpeMsl KaK IpH JICYUSHUU TOJILKO HHTHOUTOpa-
MU 00paTHOM TPaHCKPHIITA3bl YACTOTa BCTPEYAEMOCTH
MPOTPECCUPYIOILETO TeUSHHUs PUOINKAIACh K TIOJIOBUHE
ciyuaes (43%) pu JOCTOBEpHOM 4-KpaTHOM COKPAIIICHUHI
YHCIIa JIMI ¢ perpeccueld puOpPO3HBIX M3MEHEHUH B IIEUSHU.

YuuThIBas TOT (GaKT, 4YTO OCHOBHOW MPUUUHOM JIETAJILHOTO
ucxona npu kouHdpekuun BUU/BI'C sBastoTcs neKoM-
MIEHCUPOBAaHHBIE 3a00JIEBaHNUS [IEYCHHU, OCHOBHBIE YCHITHS
uccienoBaTeaei cCoCpeaoTOUeHBl Ha IMOUCKE CPENCTB
3¢ PEKTUBHOTO JIeUeHHUsI XpoHUUeckoro renatuta C U ux
COUYETaHHUS C aHTUPETPOBUpPYCHOU Tepamwueit [2,10,13].
I'opa3zno MeHblle BHUMaHUS yAENAETCA BIUSHUI CaMOU
APT Ha pa3zButne (UOpPO3HBIX M3MECHEHHH B IEYCHHU,
MPUBOIAIINX K IPOTPECCUPYIOIIEMY TOPAXKEHUIO TEUEHU
Yy KOMH(HUIHMPOBAHHBIX MAIMEHTOB, a CYLIECTBYIONIUE
JTaHHBIE BecbhbMa NMPOTHUBOpeuUuBHl. C OJHOI CTOPOHBHI,
ykasbiBetcs, uto APT acconumpoBaHa ¢ 3amesieHiem gpu-
Opo3HbIX U3MEHEHUH B ieuenu [ 16,17], ¢ apyroit cTopoHsH!,
y konHuumpoBanHbix BUU/BI'C GonbHBIX HaOmonaercs
HapylIeHue IMMYHOJOTHYECKOTO OTBeTa B ycaoBusax APT,
Y BO3pacTaeT puck cBs3aHHo ¢ APT rematotokcuyHocTH
[3]. B nutepatype HaMu HE OOHAPYKCHO OOCYKICHHUS
Takoro acrnekra npuMmenenuss APT kak ero B3auMocCBSI3b
C MOPSIIKOM KOMH(UIIMPOBAHUS BUPycaMu UIMMYHoaedu-
UTa 4yenoBeka u remaruta C.

ITonmy4yeHHble HAMM JJaHHBIE MTO3BOJISIFOT KOHCTaTUPOBATH,
YTO IPH OLICHKE (PaKTOPOB PHCKa MTPOTrPECCHPYIOILETO Te-
yeHust Gprudpo3a neyeHu y OOIbHbBIX, KOUH(DUIIMPOBAHHBIX
BUY u BI'C, cneayet yunuThIBaTh MpoBeieHHE OOIBHOMY
AHTUPETPOBUPYCHOHN Tepamnuy, COYeTaHUE MpenaparoB
s APT, a takke, Ipu BO3MOXXHOCTH, MOPSAOK MOCTY-
TUICHHSI BUPYCHBIX BO30yAUTENCH B OPraHMu3M MalleHTa.
VYcranosneHo, 4ro cam dakr npuema APT 3HauuTensHO
YBEJINYUBAET BO3MOKHOCTH PErpeCcCHPYIONIET0 TEUESHUS
(uOPO3HBIX U3MEHEHHH NeueHHu, MPU ATOM Haubosee
OnaronpusTHOW 1J1s1 pa3BuTHA (HUOPO3HOTO Tpoliecca B
MEYCHU CITY)KHJIa CXeMa JICUeHUs, IIPH KOTOPOH WHTUOU-
TOPBI 00PATHOM TPAHCKPHUIITa3bl HAXOAWINCH B COYETAHUU
C MIHI'HOMTOpaMU MPOTea3bl WM UHTErpasbl. B nocnennem
ciydae, ecii nabunuposanre BI'C mporcxonuio paHslie,
yem BUY, nporpeccupyioriero teucHus GpuOpo3a neueHu
HE 0TMEYAJIOCh BOOOIIIE.
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SUMMARY

ANTIRETROVIRAL THERAPY AND THE RISK
OF LIVER FIBROSIS PROGRESSION IN HIV/HCV
COINFECTED PATIENTS

Arystanbekova M., Balmasova 1., Malova E.,
Sepiashvili R.

Peoples’ Friendship University of Russia, Moscow, Russia

The purpose of the study is to determine the nature of the
impact of antiretroviral therapy on the development of
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liver fibrosis in patients coinfected with human immu-
nodeficiency virus (HIV) and hepatitis C virus (HCV),
depending on the order of pathogens acquisition. The
fact is that the HIV/HCV coinfection is one of the most
common pathological conditions worldwide and liver
disease is a major cause of death for these patients. We
have previously described the phenomenon, according
to which the order of viral pathogens acquisition in
HIV/HCV coinfected patients has a significant impact
on the degree of progression of liver fibrosis. Introduc-
tion to clinical practice of antiretroviral therapy greatly
increased the life expectancy of HIV-infected patients,
however, the impact of ART on a progressive course of
liver fibrosis in HIV/HCV coinfected patients have not
yet been definitively established.

Key words: human immunodeficiency virus (HIV),
hepatitis C virus (HCV), co-infection, antiretroviral therapy
(ART), liver fibrosis.

PE3IOME

AHTUPETPOBUPYCHAS TEPAIINA U PUCK
MNPOT'PECCUPOBAHUSA ®UBPO3A IIEYEHHA Y
BOJIBHBIX, KOUHO®UIINPOBAHHBIX BUY/BI'C

Apucrandexoa M.C., baamacosa U.I1., Manosa E.C.,
Cemnamsuiu P.U.

Poccutickuii ynueepcumem Opyoicovr nHapooos, Mockea,
Poccuiickas @edepayus

enpto nccnenoBanus sIBUIOCH ONpPE/CICHUE XapakTepa
BJIMSIHUSL IPOTUBOBUPYCHOM Tepanuy Ha pa3BUTHE (U-
Opo3a nedeH! y O0JIbHBIX, KOMH(QHUIMPOBAHHBIX BUPYCAMH
nmmyHoneduuura yenoseka (BUY) u renarura C (BI'C),
B 3aBHCUMOCTH OT MOPSJKa MOCTYIUICHHS MaTOI€HOB B
opranusm mnanueHta. Koundekius BUY/BI'C - onna u3
YaCcTO BCTPEYAIOIIUXCSI TATOIOTUiA; IPUUMHOM €€ JIeTallb-
HOTO HMCXOJla B HACTOSIIEEe BPEMsI CIIy)KUT MOpaKeHUE
neyeHu. Panee aBropamu ObL1 onrcaH (heHOMEH, COTIacHO

KOTOPOMY IMOPSIOK MMOCTYILICHHUSI BUPYCHBIX BO3OYANTENEH
B opranusM kouHpuiuposanHoro BUU/BI'C nauuenta
3HAYUTEJIBHO BJIMSET HA CTENEHb NMPOTPECCHPOBAHUS
¢ubpo3a neyeHu. BreneHne B KIMHUYECKYIO MPAKTUKY
AHTHPETPOBUPYCHOW TEpanvy 3HAYUTEIHHO YBEIHYHUIIO
MPOJOKUTENBHOCTD XHU3HU BUY-uHbUUIMpOBaHHBIX
MalMEeHTOB, OJHAKO €€ BIMSHUE Ha NMPOrpeCCHpPOBaHUE
¢udposa neyenu y 6onpHbIX KonHpekuueit BUU/BI'C mo
cell IeHb OKOHYATEJIbHO HE YCTaHOBIICHO.
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MEJIMI[UHCKHUE HOBOCTHU I'PY3UU
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KOMBUHUPOBAHHAS NMMYHOTEPAIIUS PEHHUJINBUPYIOUIETI'O
XPOHUYECKOI'O HECHEHU®UYECKOI'O BYJIbBBOBAI'HHUTA
Y HMMYHOKOMITPOMETUPOBAHHBIX TEBOYEK

’Hecreposa U.B., 'Kopajiea C.B., 'Uynuiosa I A., 'Jlomtaruaze JI.B., *Kpyrosa B.A.,
SAcnansu U.9., 3Tynenaunosa A.W., ‘Maaunosckas B.B.

'Kybanckuil 2ocyoapemeenmuiii meouyunckuil yuusepcumem, Kpacrnooap, *Poccuiickutl ynueepcumem
Opyoicowl Hapooos, Mockea, >bazosas axywepcko-eunekonoauueckas kaunuxa Kybanckozo 20cyoapcmeeniozo
Meouyurckozo yrusepcumema, Kpacnooap; *@I'BY « HUUIM um. H.@. I'amaneu» Munzopasa Poccuu, Mockea, Poccust

Knuandeckoe 3Hau€HHE OCTPHIX U XPOHHMUECKUX BOCTIAIH-
TENbHBIX TOPAYKCHNUH TeHUTAIEHOTO TPAKTa B IETCKOM BO3-
pacte ompeJenseTcs, Npexkae BCero, TeM, YTO OHU MOTYT
OBITh IPUYMHON CEPhE3HBIX HAPYILICHNI OCHOBHBIX (DYHK-
LU )KEHCKOI0 OPraHu3Ma, B TOM YHCJIE PEIPOLYKTUBHOM
cucrembl. Penienue npoGsieM oXpaHbl PEHPOAYKTHBHOTO
37I0pPOBbSI IETEH U TOAPOCTKOB, MTPOPHUIAKTUKY U JICICHUSI
THHEKOJIOTMYEeCKUX 3a00JIeBaHUH B IETCKOM BO3pPAacTe 5B-
JISICTCSL aKTYaJIbHOM IPOOJIEMOit | 110 cell JIeHb IPUBJICKAET
BHUMaHHE YUCHBIX-THHEKOIOroB. [lepBoe MecTo B CTpyK-
Type THHEKOJIOTMYEeCKUX 3a00JIeBaHUM JEBOUCK MIIQIIETO
IIKOJIFHOTO ¥ JIOLIKOJIBHOTO BO3PAcTa 3aHUMAIOT BYJIbBO-
BarMHUTHI, MAKCUMAaJIbHAs! 1OJISI KOTOPBIX MPUXOAUTCS Ha
BO3pacT 2-7 jeT. B 3T0T nepuoa uMMyHHBIE MEXaHU3MBbI
3aIIUTHl HAXOAATCS B CTaUK (DYHKIIMOHAJIBHOTO CTaHOB-
JieHus U mop BiausHueM yacTeix OPBU, nucOnoTnyecKux
HapyIICHUH CIM3UCTHIX, HAJMYMs (PYHKIMOHAIBHBIX Ha-
PYLLUEHUI OPraHOB U CUCTEM, XPOHUYECKOM COMAaTUUECKOM
U SHAOKPUHHOM NaTOJOrMU MOT'YT BO3HUKHYTH CPBHIBBI B
pabote nmmynHol cuctemsl (MC) ¢ 1edoToM UMMYHHON
HEI0CTaTOYHOCTH — UIMMYHOKOMIIPOMETHPOBAaHHBIE AETH
[4,6,8]. OnHuM U3 KIMHHUYECKUX MTPOSIBICHUH Y UMMYHO-
KOMIIPOMETHPOBAaHHBIX JeTel JaHHOTO BO3pacTa BISIETCS
XpOHUYECKHH Hecrienuduueckuii ByibBoBaruunt (XHBB).
JItoboe CHMKEHHE PEeaKTHBHOCTH JETCKOrO OpraHu3Ma,
KOTOPOE YaIlle BCEro BO3HUKAET Y IEBOUEK C XPOHUUECKUM
BOCHAJIUTEIBHBIM MIPOIIECCOM T'€HUTAIBHOIO TPAaKTa MU
MocJIe Kakoro-Jinbo ocTporo 3a0ojieBaHusl pa3iMuHOM
JIOKAJIM3alUK, TPUBOJUT K HAPYLICHHIO MHUKPOQIOPHI
Braranuima. bonee 60% ByIbBOBarMHUTOB y J€BOUYEK
JIOLIKOJIBHOTO M MJIAJIIIEr0 HIKOJIBHOTO BO3pacTa UMEIOT
PEIMIUBUPYIONIUI XapaKTep U BOSHUKAIOT Ha (hoHE 000-
CTPEHMS 3KCTPAreHUTAJIbHON MAaTONOTUU. 3acily’KUBaeT
BHHUMAaHHE MOPOH HEMpEephIBHOE TEUEHUE BOCHAIUTEIb-
HOTO Tpolecca ¢ KOPOTKMMHU HEepHOAaMU PEMHUCCHH, Pe-
3UCTEHTHOCTH JJMOO HETIPOIOKUTEIBHOE U MUHUMAIIBHOE
yiy4lleHre Ha oHe TpaauInOHHOH Tepaniu. CII0)KHOCTb
MHTEPIPETAIMHU JIAaHHBIX [IPU 00CIIEI0BaHNUH IEBOYEK ITPHU-
BOJIMT K HEJTOOLICHKE PHCKA BIMSHHS PA3JIMYHbBIX (JaKTOPOB
Ha 310pOBke pactyiiero opranusma. XHBB criocobctByroT
(OPMUPOBAHHUIO CHHEXHIA, 00Pa30BaHUIO PYOILIOBBIX H3Me-
HEHUH BO Blarajuuie, MaHU(eCTaluy WM MPOrpeccupo-
BaHUIO aJIJIEPTrONaTOIOTHH U, KaK CIIEAACTBUE, HAPYIICHUIO
penponyktuBHbIX ¢yHkumid [1,8]. Pa3BuTtne penunusa
BYJIbBOBarMHUTA, KaK MPaBHJIO, CBSI3BIBAIOT C HEAAEKBATHO
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npoBeieHHOU Tepanuen kak XHB, Tak u akcTpareHuTanb-
Holt naronorun. [Ioncku HOBBIX METO/IOB JICUCHUS UAYT 110
MYTH 3aMMCTBOBAHUS OIBITA «B3POCIBIX» T'MHEKOIOIOB.
OnHako UMEIOIIMICS CTaHAApT JieyeOHBIX BO3ACHCTBUI,
MPEUMYIIECTBEHHO BJIMSAET HA OCHOBHBIE CUMITOMEI U B
MEHBIIECH CTENEHN Ha STHONATOTeHETUYECKHUE MPUUMHBI
peuuBupyromero XHBB, npu 3ToM COBEPILIECHHO HE y4u-
TBIBAIOTCSl €0 UMMYHOIIATOTCHETHYECKHE 0COOEHHOCTH.
Taxkas Tepanus i AeBovek Majonpumenuma [1,5-7]. B
3TOH CBSI3U NPECTABISIET HHTEPEC YTOUHEHHUE UIMMYHOTIa-
Torere3a XHBB y neBouek u pa3paboTka parmoHaIbHbBIX
METOJI0OB UMMYHOTEPAIHH.

Llexns - pa3paborars 3 hexTHBHYIO TpOrpaMmy KOMOHHU-
pOBaHHOﬁ UMMYHOTEpaIinu 4Jid JICUCHUSA UMMYHOKOMIIPO-
METUPOBAHHBIX JEBOYEK, CTPANAOIIUX PELUAUBUPYIOLIUM
XPOHUYCCKUM HeCHeL{I/I(bl/I‘IeCKI/IM BYJIbBOBAruHUTOM C
Y4eTOM YTOYHEHHBIX HapylmeHHH (pyHKIUOHUPOBAHUS
UMMYHHOH CHCTEMBI i CUCTEMbI HHTEP(HESPOHOB.

Marepuan u meronbl. [lox HaOmOnEHNEM HAXOAWIOCH
25 neBoYeK B BO3pacTe OT 3 110 4 JIeT, CTpaJarolIuX pelu-
nmuBupyronum XHBB B cramuu oboctpenus. KoHTpob-
HYIO TPYIITy COCTaBUIN 12 YCIOBHO 3JI0POBBIX JE€BOYEK
COOTBETCTBYIOIIIEr0 Bo3pacTa. IIpoBeeHO KIMHUYECKOE,
J1aboparopHOE M UMMYHOIMArHOCTHYECKOE HCCIICIOBaHHE.
JI1sl OLleHKH COCTOSIHUSL UMMYHHOM CHUCTEMBI UCIIOJIB30-
BaJIOCh UMMYyHO(eHoTunuposanue T-, B-mumdoruros,
ectecTBeHHBIX KmiiepHbIX knetok (EKK). UccnenoBanue
(baronmTapHON M MUKPOOHUIIMIHON (QYHKIMH HEHTPODUITH-
HbIX rpanyiaouutoB (HI') mpoBogmnu ¢ ompeneiaeHreM
KosimuecTBa akTuBHO Garouutupyroumx HI' (%DAH, Y,
®U), onenkoit nepesapuBaronieit aktusHocTH (%I1, UIT).
NADPH-oxcuaa3nyto aktuBHocTh HI™ onpenensinu no mo-
kasaressiM NBT-Tecta CIOHTaHHOTO ¥ CTUMYJIIMPOBAHHOIO
(St. aureus), mpu 3TOM y4uThIBajICS % (POpPMa3aHIO3UTHB-
HeIXx HI' (%®IIK), cpenHuil HUTOXUMHYECKUN HHIEKC
(CLIN), mo cootnomenuo %PIIKct/%®PIIKen paccuu-
ThIBaJICS K03 duunentT Moomwmzanuu (KM). Ipumensis
METOJIbI IMMYHO(EPMEHTHOTO aHaJIN3a, TECTUPOBAIUCH
ypoBHHU cbIBOpoTouHBIX IgA, IgM, IgG, IgE, UdHa, UDHY
(rect-cucrembr OO0 «Bekrop-bect», HoBocubdupck).

CratucTuueckyro o6paboTKy NaHHBIX NMPOBOJMIH B
StatSoft Statistica v.6.0.
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Pe3yabTarhl M uX 00cyxkaeHue. V3 25 06cienoBaHHBIX
JeBOYEK, cTpajaromux penuausupyromum XHBB B
cTaguu 000CTPEHUS, BBIABICHO 14 NeBOYCK, HUMCIONIUX
KpUTEpHaNbHbIe KIMHHYECKUE NPU3HAKH UMMYHO/E-
¢unura: BozspatHsie OPBU ¢ vacroroii 6onee 10 pas
B roji, yacteie oboctpenuss XHBB. Ananus coctosHus
UC u cucrembl nHTEp)EpPOHOB Y ITHX MAIMEHTOK IO-
3BOJIMJI BBISIBUTH ONpE/ielIeHHbIe HapylIeHUs X (QyHK-
HUOHUPOBaHHUS. Tak, BBISBICHO JOCTOBEPHOE CHIDKCHHE
abcomoTHoTO conepxanusi CD3'CD8'- numdountos
(0,9[0,83; 1,02] x10%/n mporus 1,38 [0,91; 1,63] x10%/n
B KoHTpOIe, p<0,05), CD3-CD16"'CD56*-nmumdoruton
(0,33[0,24; 0,37] x10°/1 mpotus 0,43 [0,31; 0,48] x10°/
B KoHTpoIe, p<0,05) y neBouek ¢ XHB B cpaBHEeHUH C
koHTposeMm (puc. 1). Ha doHne nocroBepHOro ymMeHsble-
HUs abcomoTHbIX 3HaueHuit CD3-CD19*-nmumdornuton
(0,6210,52;0,71] x10°n nporus 1,01 [0,95; 1,24] x10°%/n
B KoHTpoJe, p<0,05) ycTaHOBIEHO 3HAYUTEIHLHOE CHU-
JKEHHUE B 2 pa3a ypOBHs ChIBOPOTOUHBIX IgA (p<0,05) n
IgG (p<0,05) u ymenpiienue B 1,5 paza KOHIIEHTpaUU
IgM (p<0,05) (puc.1,2).

CD3-CD16+36+a

%

CD3-CD16+CD 36+,

epa+cDas %

SEDI+CDA+ ade
CDE+ %

TPY¥TIIA JO JTEYEHEA s OHTPOTE we=[ PVIITIA [IOCITIE JTEYMEHHT

Puc. 1. Cocmosanue knemouno2o ummyHumema y UMmyHo-
KOMIPOMEMUPOBAHHBIX 0e80UeK ¢ peyuousupyrowum XHB
Ha one KOMOUHUPOBAHHOU UMMYHOmMEPanuu (NpoyeHm

om KOHmpOoss)
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Puc. 2. Cocmosinue cymopanvrozo ummyHumema (col8opo-
moynvle IgA, IgM, IgG) y ummyHnoxomnpomemupo8anHuwix
odesouex ¢ peyudusupyrouum XHB na ¢one kombunupo-
8ANHHOU UMMYHOmMeEpanuu

CHM)XEHHE OCHOBHBIX KJIACCOB MMMYHOITIOOYJIHHOB,
OYEBHJIHO, CBS3aHO C MepekioueHneM B numpounTos
Ha cuHTe3 IgE, 4T0 conpoBOKAACTCS IPOSBIECHUSAMU aTO-
MIUYECKOTO JEPMAaTUTa, aTONMYECKOIO BYJIbBOBATMHUTA.
YMmeHblleHHe YPOBHS IgA crnocoOCTByeT yBeIHUYCHHIO
NPOHUIIAEMOCTH CIIM3UCTBIX 000JIOYEK VISl aJJIepPIreHOB,
YTO BEJET K aHTUTCHEMUM, IIOBBIIICHUIO TUTPA PEarHHOBBIX
anruren (IgE, 1gG,).

© GMN

B pesynbraTe ananuza ypoBHeW ceiBopoTouHOTro IgE
y ZIeBOYEK, CTPAJAIONIUX aTOMUYECKUM JAEPMATUTOM,
chopmupoBanbl 2 moarpynmnsl: | moarpynmna (64%
ciydaeB) ypoBHHU chiBopoTuHoro IgE moctoBepHo He
OTIIMYAJINCh OT KOHTPOJBHBIX MapaMeTpoB (p>0,05); II
noarpynmna (36% caydaeB) xapakTepu30Baiach BHICO-
KUMH ypoBHAMH IgE, KoTopbIe 3HaUNTEIBHO IPEBHIIIATN
KOHTpObHBIC 3HaueHus: 112,51 (96,4; 172,2) ME/mn
npotuB 26,83 (10,4; 38,3) ME/mn (p<0,05) (puc. 3).
IIpu 3TOM cienyeT OTMETHTh, UTO B I'PYIIE HUCCIEAO-
BaHUs 64% nesouexk ¢ XHBB cTpananu aTonnueckum
JIEPMaTUTOM.

IgE (ME/ma)
MO/ITPYTINIA 2 TIOCTE JIEUEHAS | 64.9%
MOATPYTINA 2 10 JEYEHHS |0 —112.51*
KOHTPOJIb  [f—— 2683
HOATPYINIA 1IMOCIE JIEUEHHA |Ris==— 30.1

NOIIPYIMIA 1,00 JIEYEHHA

Puc. 3. Jlunamuxa ypoers obwezo IgE y ummyHnoxkomnpome-
muposarivix 0esouek ¢ XHBB na ¢pone kombunuposannoi
umMmMyHomepanuu

[Mpennonaraem, 4To Ae@UIUT CHIBOPOTOUHBIX IgA,
IgG, IgM cnocobcTByeT MoaAepIKaHNUIO BOCHAIHTENb-
HOTO IIPOLIECCa U CO3Ja€T NMPEAIOCHUIKHA JJI1 4acTOro
o6octpenus XHBB ¢ xopoTkuMu MexpenuIuBHBIMHU
NepUuoAaMy, SIPKUMU UM CTEPTHIMU KJIMHUYECKUMHU
npossieHusMu. [Ipu aTom peanusyrores IgE-3aBucumeie
nnu [gE-He3aBucuMble MexaHu3Mbl (POPMHUPOBAHUS ATO-
MUY BBUJLY YPE3MEPHON HArpy3ku MH()EKIMOHHBIMU U
HEUH(EKIMOHHBIMH aHTUTEHAMHU.

[Tpu uccnenosanuu paronurapHoit pyukuuu HI'y neso-
yek ¢ XHBB orMmeuanocs camkenue B 1,4 paza %OAH
(44,86 [39; 511% npotus 61,08 [53,8; 68,8]% B kOHTpO-
ne, p<0,05). IToka3arenu momIoNIAOIICi CIOCOOHOCTH
HI" umenu tenaennuto k cHmkenuto: @Y u ®U (p>0,05).
IIpu aTOM mpo1ecchl mepeBapuBaHuUs U 3aBEPUICHHOCTH
(daronurosa (%I1 u UII) He oTAMYAIHCH OT KOHTPOJISI
(p>0,05). AktuBHocth NADPH-okcuaas, oniennBaemas
B cnoHTaHHOM NBT-TecTe, 3HaYUTENIHHO MOBBIIIACTCS
(B 3,9 pa3) — anexBarHoe pearupoanue HI B oTBeT Ha
pa3BUTHE BOCTIAIUTENBHOTO IIpoliecca. JlononHuTensHas
AHTUTEHHas Harpy3Ka BBISBUJIA UCTOIICHHUE PE3ePBHBIX
BO3MOKHOCTEH KUCIOPOJA3aBUCUMBIX MexaHu3MoB HI'
y HccaeayeMoil IpyIbl, MPOSBISIONIeeCs OTCYTCTBUEM
orBeta NADPH-okcunas na St.aureus (KM 1,31 [0,83;
1,5] mportus 2,46 [1,65; 2,38] B koHTpOIKE, p<0,05) (pHC.
4). ledexkTHOC PYHKIIMOHUPOBAHKE ICPBOM aBAPHITHON
JIMHUM 32U THI — cucTembl HI, He cmocoOcTByeT CBOEB-
pPEeMEHHOMY KYNIMPOBAaHHUIO BOCTIAIUTEIBHOTO ITpoliecca
U MOXET MPHUBOJUTH K YaCTOMY PEIUIUBHUPOBAHUIO
XHBB, uTo cienyer y4uTblBaTh IIPU OIPEAECICHUU
TaKTUKU TUAarHOCTUKHU M JICUCHMS JE€BOYECK C JTAHHOU
[aTOJIOTUEH.
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Puc. 4. @acoyumapnas u muxpobuyuonas QyHkyuu
Hetmpo@UIbHbIX 2PAHYIOYUMO8 Y UMMYHOKOMAPOMEmu-
posannbix 0esouex ¢ XHBB na ¢pone xombunuposannou
UMMyHOmepanuu (npoyeHm om KOHMpoJis)

ITpu onenke MHTEPPEPOHOBOTO CTATyca y HUCCIEeNyeMOil
IPYIIIBI IEBOYEK YCTAHOBJIECHO, 4TO ypoBeHb IDHa ObL1
cHmxkeH (B 1,8 paza) 5,75 (2,23; 13,56) nr/mn npotus 10,56
(4,46; 15,35) nr/mn B kouTpone (p>0,05), B To Bpems Kak
ypoBerb M®Hy cocrasun 3,37 (0; 11,37) nr/mi, uro B
2,98 paza BbIIIe MOKa3arenei rpynmnsl koHTpois - 1,13
(0; 5,71) rir/mn (p>0,05). DTH KaHHBIC CBUACTEILCTBYIOT
0 HeagekBaTHOM oTBeTe cuctemsl UDH y nMMyHOKOM-
MIPOMETHUPOBAHHBIX JAEBOUYEK, CTPAJAIOIINX BO3BPATHBIMHU
OPBMU - oTcyTcTBHE a€KBATHOTO MOBBILICHUS YPOBHEH
ceiBopoToynbix UDHo, UDHYy Ha pore Bo3Bparnsix OPBU
¢ vyacToToii 6osee 10 pa3 B roj.

Takum 00pa3zoM, y IMMYHOKOMIIPOMETHPOBAaHHBIX JACBOYEK,
crpanaromux XHBB, ycraHOBsIeHBI: AS(HIIUT IIMTOTOKCHUYEC-
ckux T mumdormro, EKK, ceiBoporounsix UPHo, UDHYy,
IgA, 1gM, IgG u nedexrs darormrapHoii akruBHocty HI
Heo0xonmmo noa4epKHy Th, YTO NMEPEUUCICHHbIC HAPYILICHNS
¢yskimonuposanust VIC BbIsSBICHBI B IEPUO 000CTPEHHS
XHBB, HO 11py TOM OTCYTCTBOBAJIU KIIMHUYECKHE IIPOSIBIIE-
nust OPBU. OtH JaHHBIE CBUACTENBCTBYIOT 00 OTCYTCTBUH
Pa3sBUTHUA aJICKBATHOIO UMMYHHOIO OTBETA HA UMEIOIIUICS
Hecrnienuduuecknii BocnanuTebHbIi npouecc. [Ipu atom
nedekrHoe GyukimonupoBanue MC sBiseTcst mpUIuHON
yacThiX perparBoB XHBB u Bo3Bparasix OPBU.

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

[IpuHKMas BO BHUMaHUE BbISBICHHBIE 1e()EKThI (HYHKIIH-
onuposanus IC u HapyleHus: KHTEpEepOHOBOTO cTaTyca
Yy MMMYHOKOMIIPOMETHUPOBaHHBIX JE€BOYEK, HAMHU pa3pa-
OoraHa mporpaMma KOMOMHHPOBaHHONW MMMYHOTEpAIUK
NPOJIOJDKUTENBHOCTBIO 2,5 Mecslla ¢ UCIONIb30BaHUEM
JIOKAJIbHOW M CUCTEMHOW Tepanuu peKOMOMHAHTHBIM
YyelloBeYeCKUM UHTephepoHOM 2b B KOMOHWHAIUU C
aHTHOKCHJaHTaMHM (BU(EpPOH) B COYETAHHUH C INIIOKO3a-
MUHIIMYPaMUWIIUIEITUAOM - TUKONH (Tabauua), op-
TFaHUYHO BKJIFOYAIOIIASCSl B KOMILIEKC TEPANeBTHYECKUX
MeponpusaTuii. Panee komOuHMpOBaHHas HHTEphEpo-
HO- U MMMYHOTEparusl YCIEUIHO 3apeKOMEH J0BalIa ce0st
B UMMYHOPEaOMITUTAIIH UMMYHOKOMITPOMETHPOBAHHBIX
nereit ¢ Bo3BparHeiMu OPBU [2-4].

AHanm3 KITMHUYeCcKor 23 PEeKTUBHOCTH NPH HAOIIOACHUH
B KaTaMHE3€ CIyCTs ToJl MPOJAEMOHCTPHPOBA, YTO MO~
clie MPOBeIeHHOW KOMOMHHPOBAaHHONW UMMYHOTEpAIHH
cokparmiack yactora oboctpenuit XHBB B 3,4 pasa c
6,2 1o 1,8 pa3z B rox (p<0,05) u mpu 3TOM AJIUTENHHOCTD
obocTpeHui ymeHbmunach ¢ 12-14 gueit go 7-8 aueii.
KnuHnueckass kapTuHa BO3HUKAIOMUX 000CTpEeHUH
XHBB nocinie xomruiekca JiedeOHbIX MEPOIIPHUITHH Xa-
pakTepu3oBaiach 00Jjiee CIIIaXKCHHONH CHMIITOMATHKOM.
Tak, 10 MpoBeNeHUS KOMIUIEKCHOTO JIEYEHHUS C BKIIO-
YyeHHeM KOMOWHUPOBaHHOW MMMYHOTEpAIUHU, MEePUOJ
000CTpEHHUs XapaKTEePU30BAJICS BHIPAXKEHHBIM THCKOM-
¢opToM B 00s1acTH BYJIbBBI M BiIarajiuiia, TUIepeMHuei
U OTEKOM BYIBBBI, BBIJCICHUSIMH U3 TOJOBBIX MyTEH
(6enm), a mocJe IeUeHUs - yMEPEHHBIM JUCKOM(OPTOM
Y TUnepeMueii B 00JIacTH BYJbBHI U Biaraiuma. Kpome
Toro, yMenbImiack yacrotra OPBU ¢ 14,8 no 5,2 snu-
30/10B B rof, p<0,05 u coxpaTunach ux JIUTEILHOCTD C
10-14 gueit 1 10 5 mHEH, YTO CHU3HIIO HEOOXOAUMOCTE
aHTHOAKTEePHAJIbHOM Tepamnuu BCIEICTBUE OTCYTCTBHS
ocioxxHeHHoro teueHus OPBU. Knunuuecku Gnaro-
MOJIYYHBIN MEepHOJ 3HAYUTEIbHO YBEIHYMICS ¢ 6 10
11 mecsaueB B roxy Mexay nosropasiMu OPBU, u ¢ 9
1o 11,5 mecsiues B rony mexay oboctpenusimu XHBB.
B pesynbpraTe mpoBeAeHHOTrO JIeUeHUS MOJIYy4EeH MOo-
3UTHUBHBIN KIMHHYECKUN 3P deKT, 3aKimodarnunics

Tabnuya. Ipoepamma KOMOUHUPOBAHHOU UMMYHOMEPANUU
V UMMYHOKOMIPOMEMUPOBAHHBIX 0eB0UeK ¢ peyudusupyrowum XHB

I_Ie.nb NpUMEHCHMS Mpenaparta

CxeMa Tepanuu

Koppexuus u mogymsiust UOH
craTtyca

Basucnas cucremHas Tepanusi pekoMOMHaHTHBIM uesioBedeckum VIOHa2b
B KOMOMHAIIMHU C aHTHOKCHIaHTaMH (BU(EPOH):
Bugepon 150 teic. ME 1 cBeua 1 pa3 B nens yrpom u 500 teic ME 1 cBeua 1 pa3

nanee Budepon 500 teic EJl 1 cBewa 1 pa3 B neHb — 20 gHEH,
nanee 150 toic. ME 1 cBeua 2 pasa B nens — 20 qHei,
nanee 150 toic. ME 1 cBeua 1 pa3 B nenb — 20 quHeil.
JlokanbHas Tepanus BUGEPOH reieM — CMasbiBaHue 3-4 pa3a B JICHb HOCOBBIX XOJIOB,
POTOIVIOTKH, BYJIbBEI B TeUeHHE 2,5 Mec.

B JIcHb Ha HOYb — 20 gHEH,

HarmpaBnennas koppekuus
Hapywenuit HI'

['mroxo30aMUHUIMYpaMUIARIEenTHA (JTukonua) | mr/cytkm nBa 10-gHEBHBIX
MPEPBIBUCTBIX Kypca ¢ HHTEPBAIOM B 2 HEJIEINH.
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KaK B YMEHbUIEHUHU OCTPOTHI, NPOJOJIKUTEIBHOCTHU
oboctpenuss XHBB, B cpennem, Ha 4-7 nHeil, Tak u
B cOKpalleHuH dactotel oboctpennit XHBB Ha ¢one
3HAYUTEIBHOTO yMEHBIIEHUs 3a00JIeBa€MOCTH BO3-
BpatHeiMH OPBU. HeMmanoBaxHO OTMETUTbH, YTO Ha
(oHe npoBeIeHNs KOMOMHUPOBAHHOW UMMYHOTEpaIHH
oTMedanach XOpollas MEPEeHOCUMOCTb J€YeHUs U IO-
004HBIX 3P (PEKTOB HE 3aPErUCTPUPOBAHO.

[To3utuBHbBIE KMMHUYECKUE 3D (DHEKTH KOMOMHUPOBAHHOI
UMMYHOTEPANUU COITPOBOXKIATHCH OJIOKUTEIBHOMN -
Hamukoi m3meHenuit B UC. JlocTurayta HopManuzanus
paHee CHIPKEHHOTO KOJIMUECTBa IUM(OIUTOB C IIUTOTOK-
cuueckoit dyuxnueit (CD3'CD8Y; CD3-CD16°CD56"),
YTO MPUBOJHUT K BOCCTAHOBICHUIO 3P PeKTOpHOH PyHK-
MU MPOTUBOMH(EKIHMOHHOTO UMMYHHTeTa (puc. 1).
OTMeuaeTcsi BOCCTAaHOBJICHHE a0COJIIOTHBIX 3HAYCHHM
CD3-CD19" u Ha 3ToM (hoHEe YpOBEHb CHIBOPOTOYHBIX
IgA, IgG, paHee CHIXEHHBIN B 2 pa3a, JTOCTOBEPHO
MOBBIIIAETCS A0 KOHTPOJBHBIX 3HadeHuit (puc. 1, 2).
Kpome Toro, BoisBineHno cumwxkenune IgE B 1,8-2,2 paza
y 36% nereit ¢ panee nmoBelmeHHBIM ypoBHeM IgE (II
HOATPYTIAa) U HEU3MEHEHHBIH M0 OTHOIIEHHUIO K KOHTPO-
o ypoBeHb IgE y 64% nereii (I moarpynma) (puc. 3).
Amnanus daronurapHoit 1 MEKpoOuIMIHOH (yHKIMK HI'
NoKa3aJl BOCCTAHOBJICHHE aKTHBHO (harolUTHPYIOIINX
HI" (%®AH); nokazarenel norioniaromed crnocooHo-
ctu HI' (®Y u ®N) (puc. 4). IIpousonuia pecrappanus
pe3epBHBIX Bo3MokHOcTe HI, nmposBistomascs B no-
BeimieHn KM Ha doHe coxpaHsionieics yMepeHHo Io-
BbIIeHHON akTHBHOCTH NADPH-0KcH1a3 B CIOHTaHHOM
u ctumynupoBanHom NBT-tecte (puc. 4). lannsie usz-
MEHEHWUsI, 0€3yCIIOBHO, IIO3UTHBHBIE, HO IEMOHCTPUPYIOT
COXPaHSIOUIYIOCS HANpPSIKEHHOCTh MHKPOOUIUIHBIX
cucreM HI' B cBsi3u ¢ mpojoKaromencs aHTUTEHHOU
Harpy3koi (MH(QEKIMOHHBIE aHTUTECHBI, aJJIEPreHbI),
4YTO TpeOyeT BHUMAaHHS U NMPOAOKEHUS MPOBEICHUS
peadMINTAIMOHHBIX MEPONPUATHH, CIIOCOOCTBYIOMINX
noJjHoi koppekuuu quchynkuun HI.

B pesynbrare npoBeeHNs KOMOMHUPOBAHHONH HMMYHO-
Tepanuu BBISIBIEHA TEHICHIMS K MOBBIIICHUIO YPOBHS
N®Ho no 8,45 (4,93; 10,92) nr/mi mo cpaBHEHHIO C
10,56 (4,46; 15,35) nr/min B KOHTpOJIE, IPH 3TOM YPOBEHb
N®DHy ne mensncs 3,81 (0,07; 7,54). CnenyeT OTMETHUTb,
YTO 3TOT AP PEKT NOTYUYEH IPU OTCYTCTBHUH 00OCTPEHUS
XHB u BHe octporo nepuoga OPBU. /lanHble u3MeHe-
HUS UHTEP(EPOHOBOTO CTaTyca MOTYT OBITh Pacl€HEHBI
KakK [TO3UTHUBHBIE, TAK KaK BBISIBICHHAS JIO JICYCHHUS HEJI0-
crarounas nponykuust UdHa, UDHy Ha ¢pone octporo
U PeUIMBHUPYIOIIET0 BOCMAIUTEIBHOTO MpoIiecca Obla
KOMITEHCHPOBAaHa MOCJIe JICUEHN BOCCTAHOBICHUEM KaK
KJeTok npoayueHToB MPH, Tak u ypoBHs uHTEpdepo-
HOB, YTO KJIMHUYECKU COTPOBOXKIAETCS YMECHBIICHHEM
YacTOTHl M BBIPAKEHHOCTH BOCTAJIEHUS! TEHUTAIBHOTO
U PECupaTopHOro TPaKTOB.

© GMN
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1. YcTaHOBICHBI IMMYHOIIATOT€HETHUECKIE 0COOSHHOCTH,
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Tepaluy, C Y4€TOM BBISIBICHHBIX HAPYIIEHWH MPOTHUBO-
BUPYCHOTO HIMMYHHUTETA, 1e(PEKTHOTO (PyHKIIMOHHUPOBAHUS
HI, nedummra cerBopotounsix IgA, IgM, IgG, nedexrroro
(yukmonnposanmsa cuctemsl UDH, s nmmyHOKOMITpO-
METHPOBAHHBIX JIEBOUYCK, CTPAJAIOIINX PELMANBUPYIOIIN-
mu XHBB u Bo3BparasiMua OPBU.

3. Pa3paboranHast mporpaMma KOMOMHHPOBAaHHONH HIMMYHO-
TEepaInuy ¢ BKIIOYCHNEM BU(EPOHA U JIMKOIH 1A TI03BOJIHIIA
MOYyYUTh NMO3UTUBHBIM KIMHUKO-UMMYHOJIOTHYECKUHN H
MpOTEeKTUBHBIN 3¢ ekt (Habaronenne B katramuese 1 rox)
Y IMMYHOKOMIIPOMETHPOBAHHBIX JIEBOUCK C PELUANBUPY-
toaM XHBB u BozBparasivu OPBU.

4. IlporpamMmma KOMOWHHUPOBAHHOW HMMYHOTEPAITUH TIPO-
JEMOHCTpHpOBaIa 6e30nacHOCTh Hcnonb3oBanus B 100%
CITy4aeB.
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SUMMARY

COMBINED IMMUNOTHERAPY OF RECONDI-
TIONAL CHRONIC NON-SPECIFIC VULVOVAGI-
NITIS IN IMMUNOCOMPROMISED GIRLS

INesterova 1., 'Kovaleva S., 'Chudilova G.,
'Lomtatidze L., *Krutova V., 3Aslanian 1.,
3Tulendinova A., “Malinovskaya V.

1Kuban state medical University, Krasnodar; *The Peoples’
Friendship University of Russia, Moscow, 3Obstetric-
Gynecologic Clinic of Kuban state medical University,
Krasnodar, *Federal State Research Center of Epidemiol-
ogy and microbiology named after N.F. Gamaleya, Russia

Nonspecific chronic vulvovaginitis (CNV) is often a clini-
cal indicator of immune deficiency, especially in young
girls. The established violations of the functioning of
various parts of the immune system (IS) in this pathology
dictate the need to include in the complex of immuno-
modulatory therapy. The developed program of combined
immunotherapy for immunocompromised girls allows to
reduce the severity and duration of exacerbation of CNV,
their frequency against the background of a significant re-
duction in the incidence of ARVI. Positive clinical effects
were observed against the background of the restoration of
the functioning of the IS. A protective effect was obtained
(observation in a catamnesis for 1 year) - the duration of a
clinically safe period increased from 6 to 11-11,5 months
per year.

Keywords: immunocompromised girls, immunotherapy,
vulvovaginitis.

PE3IOME

KOMBUHHPOBAHHAA UMMYHOTEPAIIUA
PEIUIVUBUPYIOEI'O XPOHUYECKOI'O HE-
CIHEIUO®HUYECKOTO BYJIBBOBATNHUTA Y
NMMYHOKOMITPOMETHUPOBAHHBIX IEBOYEK

’Hecteposa WU.B., 'Kosanesa C.B., 'Uyauaosa I'.A.,
Ulomratuasze JI.B., *KpyroBa B.A., *Acaansn U.J.,
3Tyaenaunosa A.W., ‘MasuHoBckasi B.B.

IKybanckuii 20cy0apcmeeHtblli MeOUYUHCKULl YHUBEPCU-
mem, Kpacnooap, *Poccuiickuil yHusepcumem Opysicoul
Hapooos, Mockea, *baz06as aKyuepcro-eUHeKoN0UYecKast
kaunuka Kybanckoeo eocyoapcmeenno2o meouyuncko-
20 ynusepcumema, Kpacuooap; *©I'BY « HUUIM um.
H.@. I'amaneu» Munzopasa Poccuu, Mockea, Poccus

Hecnemmdnueckne xporrmyeckre BylTsBoBarnHATH (XHB)
YacTO SBJISIOTCS KIMHUYECKUM MHANKATOPOM UMMYHHOM
HEIOCTaTOYHOCTH, OCOOSHHO Y IEBOYSK PAHHETO BO3PACTA.
YcTaHOBIIEHHbBIE HapyIleHHs (QYHKIUOHHUPOBAaHHS pas-
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JIMYHBIX 3BeHbeB UMMYHHOH cucteMsl (MC) npu nanHON
MATOJIOTHH JTUKTYIOT HEOOXOIMMOCTh BKIIFOUCHUS B KOM-
IIJIEKC MEPOINPUATUI UMMYHOMOIYIMPYIOUIEH TEpaIuH.
Pa3paboranHnasi nporpaMmMa KOMOWHUPOBAaHHON UMMY-
HOTEpanuu it UMMYHOKOMIIPOMETUPOBAaHHBIX JE€BOYEK
MO3BOJISIET YMEHBUINTh BBIPQKEHHOCTh U JJIUTENLHOCTD
obocrpenus XHB, nx wyactory Ha QOHE 3HAYMTEIHLHOTO
cokparenus 3adoneacmocti OPBU. Ilo3uTtrBHbBIC KiH-
HU4Yeckue 3G QeKTh HabMonaNMCch Ha poHe BOCCTaHOBIIE-
Hus (pyakiuonupoBanust MC. [ToayyeH MpOTEKTUBHBIH
3¢ ekt (HabIroCHNE B KaTaMHe3¢e | roj1) — [UIUTEIbHOCTh
KJIMHUYCCKHU OJ1aronoyYHOro MepHoia YBEIHUMIACh C 6
nmo 11-11,5 mecses B rom.
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AUTOIMMUNE LIMBIC ENCEPHALITIS (CASE REPORTYS)

'Kobaidze K., *Harrison A., 'Burklin Y., 'Patidar V., 'Riccardi M.

'Emory University School of Medicine, Division of Hospital Medicine; *Division of Neurology Atlanta, USA

Anti-GAD antibody associated limbic encephalitis (LE)
is a challenging diagnosis that affects the medial temporal
lobes of the brain [5-7].

While many of the cases of LE associated with other anti-
bodies are due to a paraneoplastic process, anti-GAD LE
is not associated with paraneoplastic disease (non-parane-
oplastic limbic encephalitis, NPLE). MRI brain is usually
demonstrates T2/flair changes in the mesial temporal lobes.

Case 1. A 60-year-old male with history of HTN, ESRD
on hemodialysis (HD) for ten years presented to outside
hospital with altered mental state (AMS), headache, and
vomiting for one day prior to arrival. His blood pressure
was elevated and there was initial concern for hypertensive
encephalopathy or serotonin syndrome. Cyproheptadine
was administered. Head CT and MRI brain detected old
lacunar infarctions, moderate white matter changes and
atrophy. An electroencephalogram (EEG) showed sharp
waves and levetiracetam was initiated. An analysis of
CSF at previous facility was notable for a protein of 67
mg/dl, WBCs of 23 cells, RBCs 146 cells, and negative
for HSV, WNV, cryptococcus antigen (Table 1). He de-
veloped fever, and empiric broad-spectrum antibiotics
(vancomycin, levofloxacin, ceftriaxone, and eventu-
ally meropenem) were administered due to concern
for occult infection. Erythrocyte sedimentation rate
(ESR) was elevated up to 95 mm/sec, blood and CSF
cultures were sterile; CXR showed right apical density
that was felt to be consistent with atelectasis. Transtho-
racic echocardiogram showed preserved EF 55%, with
moderate diastolic dysfunction; abdominal and pelvis
CT showed diverticulosis without diverticulitis, bilateral
renal atrophy, no evidence of gallbladder disease. His
liver function test was within acceptable range. Patient

subsequently underwent a tagged WBC scan that was
also unrevealing. His liver ultrasound was unremarkable.
Due to progressive encephalopathy and difficult to con-
trol seizures, he was transferred to our facility’s Neuro
ICU, 9 days after initial presentation to OSH.

On arrival, his vital signs were within normal limits (T
36.7C, BP 150/78, HR 99, RR 20, SPO2 94% RA); howev-
er, his neurological examination was grossly abnormal. He
was nonverbal with minimal withdrawal to pain and absent
blink to threat. He had myoclonic movements of legs and
startle myoclonus, a positive Babinski, jaw jerk and rooting
reflex, and hyperreflexia (4+) throughout. He remained on
vancomycin, meropenem and levetiracetam. The neuroin-
tensivists at our institution were originally concerned for
CJD, HSV, Sjogren’s disease associated encephalitis. The
repeated LP detected 0 WBC, 41mg/dL of protein in the
CSF; syphilis teat (VDRL), CMV, HSV and WNV were
negative (Table 1). No oligoclonal bands were seen and
IgG index was negative and cytology was non-diagnostic.
Continuous EEG showed a cluster of seizures and bilateral
periodic discharges. Levetiracetam dose was increased and
lacosamide was added. He continued to have seizures and
topiramate and later clonazepam were added as well. MRI
of the brain was unchanged from prior MRI performed at
OSH. CT chest, abdomen and pelvis showed colitis but no
evidence of malignancy. Due to persistent dysphagia the
percutancous gastrostomy (PEG) tube was placed.

Screening for heavy metals was negative (Table 2). The
serology for autoimmune disease was unrevealing. Patient
was started on empiric treatment with intravenous thiamine
for possible Wernicke’s encephalopathy also vitamin B1,
as well as B12, and E levels were within normal range.
Paraneoplastic panel including NMDA AB was negative.

Table 1. Cerebrospinal fluid (CSF) analysis

Lab values Patient 1 Patient 2
Protein (mg/dL) 76 51
Glucose (mg/dL) 64 63

Cell Count (cells/uL) 12
Cryptococcal Ag negative negative
VDRL non-reactive non-reactive
West Nile Virus (WNV) panel negative NA

HSV PCR

VZV PCR . .

HHV6 PCR All negative All negative

JCV PCR
Cytology non-diagnostic negative
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69



However, anti-GAD AB was not included in these panels
and was not checked at this point.

EEG showed bicentral periodic discharges concerning for
cortical irritability despite four antiepileptic medications.
Patient was also having periodic episodes of rigidity and
right gaze deviation suggesting persistent seizure activity.
A third LP was performed (two weeks after the second LP)
showing a WBC of 2 cell/microL, protein of 76 mg/dL (up
from 40), Gram stain detected no organism, fungal cultures
were negative; WNV, EBV, JCV screening was negative
(Table 2). At this point, the differential included Bickerstaff
encephalitis, autoimmune cerebritis seen in some autoim-
mune diseases or CJD. CJD was a concern given the startle
myoclonus, progressive encephalopathy, and periodic
discharges seen on EEG. However 14-3-3 protein for was
not detected. Repeated MRI of the brain (third time since
disease onset) remained unchanged. Bickerstaff encepha-
litis was suspected and IVIG was started about two weeks
after presenting to our institution. He received 5 days of
IVIG without any noticeable improvement. Gq1b antibody
for Bickerstaff encephalitis was negative.

Following IVIG, a spot EEG was repeated and showed
left temporal slowing but no ictal activity and no cortical
irritability. He was transferred out of the Neuro ICU to a
medical floor service about three weeks after presentation

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
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to our hospital, and one month after initial presentation to
outside facility. At this point, elevated serum anti-GAD AB
97.9 IU/ml (normal is 0-5 IU/ml) was reported, and Anti-
GAD antibody associated autoimmune limbic encephalitis
(LE) was diagnosed. Treatment with IVIG was resumed but
he developed a lower extremity venous thromboembolism
thus IVIG was stopped. His hospitalization was further
complicated with a GI bleed and pericardial effusion with
tamponade. He became hemodynamically unstable requir-
ing ICU care. Steroids were not considered given the GI
bleed. Instead plasma exchange (PLEX) was initiated, once
he was medically stable. Immediately after PLEX treat-
ment, clinical improvement was noticed. He became more
alert and was able to follow simple commands. Previously,
he was somnolent and essentially mute. Following PLEX,
he was able to communicate with short sentences, and
started to recognize his family members, participate in PT
and was able to take PO. He was eventually discharged to
a skilled nursing facility after a two-month hospitalization.

The patient presented back to our hospital two months
later after having multiple readmissions elsewhere for
presumed recurrent pneumonia. He developed episodes
of agitation in the nursing home and was admitted back to
our service due to changes in his mental status. On arrival
patient was agitated and was disorientated. His physical
exam otherwise was unremarkable. A brain MRI was re-

Table 2. Laboratory data

Lab data Patient 1 Patient 2
WBC, cells/uL 10.6 33
Hgb, mg/dL 8.0 7.7
HCT (%) 25.0 24.2
Platelets, cells/ pL 223,000 300,000
Na, mmol/L 139 137
K, mmol/L 3.4 4.0
Creatinine, mg/dL 5.47 0.33
Albumin, g/dL 2.5 4.4
ANA reflex negative negative
C3 and C4 level NA C43— 53( 0
ANCA negative negative
HIV screen negative negative
Zika virus test NA Negative
Heavy metals screen negative negative
Bartonella heneslae serology negative negative
Leptospirosis serology negative negative
Dengue fever IgG NA Ilggl\(/}[ il:;:ttii(i
Paraneoplastic panel negative negative
N-methyl-D-aspartate receptor (NMDR) AB negative negative
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peated and was unchanged from prior studies. Neurology
team recommended empiric steroids and plasma exchange
treatments for concern of LE relapse. However this treat-
ment was stopped after serology test detected no elevation
of anti-GAD antibody. He was seen by psychiatrist for
depression, suicidal ideation and anxiety. His behavioral
disturbances and cognitive impairment was thought to be
secondary effects or sequelac of anti-GAD encephalitis.
SSRI regimen was started.

Patient’s seizures resolved following the initial treatment
for LE but his mentation, while improved, has not returned
to baseline four months out from the onset of symptoms.
When last seen, he still required significant support with
daily activities but had made progress. Patient’s amnesia
began to improve and he was able to recall events at our
hospital. He continued with extensive physical, occupa-
tional and speech therapy throughout his hospitalization.
Patient was able to ambulate with support and was dis-
charged to a rehabilitation facility.

Case 2.A 30- year-old Hispanic, previously healthy,
female presented to an outside hospital with lethargy
and altered mental status, she had a brief upper re-
spiratory symptoms without fever several weeks prior
to admission. She had been taking over the counter
naproxen for relief. However, on day of presentation
to outside facility emergency room (ED), she woke
up confused and lethargic. In the ED, she had several
generalized, tonic—clonic seizure and was intubated
for airway protection; she was admitted to their ICU.
Her laboratory data was unremarkable (Table 1,2),
the CSF analysis showed a lymphocytic pleocytosis
(WBC 12 cells/microL), normal protein and glucose.
Presumable herpes encephalitis diagnosis was enter-
tained and empiric I'V acyclovir was administered but
treatment was stopped three days after when CSF HSV
and VZV-PCR was found to be negative. MRI of the
brain on the six days after admission demonstrated
bilateral edema involving the mesial temporal lobes
(Fig.). The patient was extubated and transferred to the
floor; within a few days, she developed more seizures
requiring phenytoin and levetiracetam administra-
tion. She was also febrile again and was restarted on
acyclovir, vancomycin and piperacillin-tazobactam.

Patient was transferred to our hospital for further care on
day nine from disease onset. Upon arrival to the neuro-ICU,
her mental status was significantly impaired (nonverbal, not
following commands) but the remainder of her neurologi-
cal exam was intact with normal cranial nerves, strength,
sensation and coordination.

She was placed on continuous EEG monitoring, and found
to be in status epilepticus; several antiepileptic drugs in-
cluding midazolam, fosphenytoin, and levetiracetam were
required to control her seizures.
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Fig. MRI image of the patient 2 demonstrates bilateral
edema involving the mesial temporal lobes

Repeated LP revealed normal opening pressure, the CSF
had 1 WBC cell, protein 17 mg/dL. HSV PCR was nega-
tive, cytology was unremarkable. Other serum labs for HIV,
RPR, Zika virus were negative (Table 2). Further workup
for infection cause detected elevated IgG to West Nile virus
(WNYV) with negative IgM, suggestive of previous expo-
sure rather than active disease; the serology for Bartonella
henselae, and leptospirosis was negative. ESR was 4, but
CRP was elevated to 120 (Table 2)

Repeated MRI brain again demonstrated abnormal signal
involving the mesial temporal lobes suggestive of encepha-
litis. NMDA encephalitis diagnosis was entertained given
patient’s age, clinical presentation, EEG and imaging find-
ings as well as findings of autonomic instability.

Hence, the patient was started on empiric treatment with
IVIG and completed 5 days of high dose IV methylpred-
nisolone sodium succinate (1 gram per day). Her seizure
frequency improved somewhat, but her cognitive impair-
ment, with significant short-term memory loss and agita-
tion, did not show as much improvement. The NMDA
receptor antibody and paraneoplastic panel returned answer
negative. CT of the chest, abdomen and pelvis was unre-
markable, and pelvic ultrasound did not show any evidence
of ovarian teratoma. She continued to have low-grade
fever, and recurrent seizures requiring ICU monitoring for
what lacosamide and divalproex sodium were added to the
levetiracetam and fosphenytoin.

Eventually after controlling seizure activities she was trans-
ferred to the floor on hospitalist service with a neurology
consultation team on board. At this point, autoimmune en-
cephalitis work up was broadened, and anti-GAD and anti-
TPO antibodies screen-detected elevated anti-GAD antibody
level of 56.1 IU/ml (Table 2). Thus, her final diagnosis of LE
due to Anti-GAD AB was eventually made, nearly one month
after her original presentation to outside facility.
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Patient was started on PLEX and received a total of 5 ex-
changes. At time of discharge to acute rehabilitation facility,
her cognitive exam and seizure frequency had significantly
improved. Besides cognitive/behavioral impairment, her
neurological exam remained intact throughout her hospital-
ization with normal cranial nerves, strength, sensation and
coordination. Repeat anti-GAD antibody level decreased
to 13.6 IU following the PLEX treatment.

She spent two weeks in an acute rehab facility where she
continued to make some improvement, especially with
regards to seizures. However, she was still having cogni-
tive impairment and it was recommended that she require
24-hour supervision at home. Shortly after discharge her
cognitive assessment by MOCA score was 11/30, indicat-
ing continued significant cognitive impairment. Additional
testing for an extensive autoimmune/encephalopathy panel
(serum) including GAD 65 AB and GABA antibody was
negative. Further treatment with rituximab was initiated and
seizures have been controlled on levetiracetam, topiramate
and lacosamide.

Discussion. Above, we have described two very differ-
ent patients, both with autoimmune anti-GAD associated
limbic encephalitis. The first patient was older and had
prior infarctions and white matter disease making the di-
agnosis of limbic encephalitis more difficult. The second
case was younger patient and had no significant medical
history before developing onset of seizures, mental status
changes and cognitive impairment. However, both of these
patients went over one month before a diagnosis was made
and consequently before treatment against the autoimmune
process was started. Both patients had improvement in
seizure frequency and duration but less improvement with
the neuropsychiatric and cognitive deficits. It is unclear
whether the patients’ lasting cognitive deficits are due to
prolonged status epilepticus or delay in initiating immuno-
modulating therapies (steroids, IVIG, PLEX, rituximab).
Interestingly, both of our patients appeared to show more
improvement with PLEX compared to IVIG. However,
only IVIG has been supported in randomized, controlled
trial [4]. PLEX has shown modest improvements but effect
is usually short-lived.

Paraneoplastic antibodies were negative in both of our
patients. However, autoimmune antibodies were not sent
in timely manner. These are a separate panel that must be
ordered to look for other (non-paraneoplastic) autoimmune
antibodies.

Antibodies to GAD are increasingly being recognized in
several neurological conditions such as Stiff-Person Syn-
drome, cerebellar ataxia, progressive encephalomyelitis
with rigidity and myoclonus (PERM), palatal tremor as
well as in limbic encephalitis. GAD AB + limbic encepha-
litis patients typically develop a refractory temporal lobe
epilepsy [1,2]. There can be overlap of these syndromes.
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Our first patient had some exam findings consistent of Stiff
Person syndrome and possibly PERM, in addition to LE.
However, the second patient, had features more classic for
LE but possibly encephalomyelitis as well.

Glutamic acid decarboxylase (GAD) is the rate-limiting
enzyme for converting glutamic acid to gamma —amino-
butyric acid (GABA), a major neurotransmitter inhibitor
in the CNS. A high concentration of GAD is present in the
CNS at GABA-ergic nerve terminals. Thus, it is inferred
that antibodies to GAD, impair GABA production. Many
patients respond to treatment with immunomodulatory
therapy. Symptomatic therapy with agents that increase
GABA activity such as benzodiazepines and baclofen are
frequently used as mainstays of treatment for Stiff Person
Syndrome, but their benefits are less clear for patients
with LE [3].

GAD AB elevation is not specific to neurological disease.
It has been found that low-titer positivity occurs in 8% of
Caucasians and in 80% of newly diagnosed type 1 diabetes
[3]. However, in neurologic diseases, the titer is usually
markedly elevated, thus, increasing the specificity.

Conclusion. Here we are presenting the clinical, labora-
tory features of two patients presenting with acute onset,
medically refractory seizures, and prolonged retrograde
amnesia and cognitive impairment in absence of any neo-
plastic process. Antibodies against onco-neural antigens,
voltage-gated potassium channel and glutamate receptors,
which may accompany parancoplastic as well as non-
parancoplastic LE, were negative. Both patients’ serology
study detected high titers of antibodies against GAD.
Both patients presented with drug resistant seizures,
significant personality changes and both received IVIG
followed by PLEX. Both patients showed improvement
in both seizure frequency and mental status though neither
patient returned to their previous baseline. Both patients
had a decrease in GAD antibody levels after treatment.
Both patients required prolonged hospitalization and long
rehabilitation after discharge. Early diagnosis is important
to initiate effective treatment with plasma exchange, or
IVIG. Early rehabilitation and close outpatient monitoring
by a neurologist is recommended.
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SUMMARY

AUTOIMMUNE LIMBIC ENCEPHALITIS (CASE
REPORTS)

Kobaidze K., *Harrison A., 'Burklin Y., 'Patidar V.,
IRiccardi M.

'Emory University School of Medicine, Division of Hospital
Medicine; *Division of Neurology Atlanta, USA

Limbic encephalitis (LE) is an autoimmune or paraneo-
plastic disease that affects the medial temporal lobes. The
patient will usually present with cognitive impairment,
psychiatric changes, and seizures. Autoimmune limbic en-
cephalitis (LE) is a challenging diagnosis as it is not always
included in the typical paraneoplastic/autoimmune panels.
Anti-GAD antibodies are associated with various disease
including type I diabetes mellitus, various autoimmune
processes, some neoplastic and infectious diseases. Thus,
it is not as specific as some of the antibodies causing LE.

We are presenting two cases of isolated anti-GAD antibody-
associated limbic encephalitis. Both patients were adults
who developed status epilepticus and refractory seizures,
cognitive impairment and mood instability. Patients’ cere-
brospinal fluid (CSF) and serum anti- GAD antibodies were
elevated and after treatment returned to normal reference
range. The diagnosis for both patients was delayed (by over
one month following hospitalization), both patients re-
quired prolonged hospitalization and rehabilitation after
discharge. Patient’s condition improved only after im-
munotherapy, but required several antiepileptic drugs for
seizure control. The diagnosis was more difficult in the
first patient, who had numerous other medical problems
including ESRD and moderately severe microvascular
changes on brain imaging. In this particular patient, it
was hard to appreciate any signal changes on MRI in
the mesial temporal lobes given the underlying white
matter disease.
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We recommend inclusion of anti- GAD antibody in the
paraneoplastic/encephalopathy panels in order to decrease
missed cases of this important cause of LE as well as to
hasten the diagnosis. This is a treatable disease, and timely
diagnosis is imperative to improve outcomes.

Keywords: GAD antibodies, limbic encephalitis, seizure,
autoimmune encephalitis, non-paraneoplastic limbic en-
cephalitis.

PE3IOME

AYTOUMMYHHbBIN IUMBUYECKHUHN YHIE®DA-
JIUT (CJIYYAU U3 IIPAKTHKHN)

"Ko6aunnze K., >Xappucon A., 'bBypxiun E.,
Mlatunap B., 'Puxkkapau M.

"Yuusepcumem dmopu, Meouyurnckas wixona, omoenenue
20CnUMAnbHOU MeOuyuHbsl,; ‘omoenenue Hegporocuu, Am-
aauma, CLIA

JInmOnueckuii suneanut (LE) siBisiercs Gose3Hb0 ayTonm-
MYHHOU WY [IapaHEOIUIaCTUYECKON IPUPO/b, KOTOPbIH 110-
paxxaeT MeMaNIbHbIE OT/IEIbI BUCOYHBIX J0J1ei. OCHOBHBIMU
CHMITTOMAaMH SIBJISIFOTCSI HAPYILICHNSI KOTHUTHBHBIX (DyHKIIHH,
MICUXUYECKHUE PACCTPONCTBA U CYAOPOTU. AyTOMMMYHHBIIN
JID cnoxHO TUarHoCTUPOBATh, MOCKOJIBKY OH HE BCerna
BKJIIOYEH B THIWYHbIE NapaHeonIacTHYecKue/ayTonM-
MYHHBIE MaHean. AHTUTENa K IIyTaMariekapOoKCcHiiase
(anT-GAD) CBSi3aHBI C pa3IUYHBIMU 3200JICBAaHUSIMU,
BKJIIOYast caxapHblil quadet | Tuna, ayToMMMYHHbIE ITPO-
LIECChI, HEKOTOPbIE HEOIUIACTUYECKUE W WH(EKIUOHHbIC
3a0oseBanus. TakuM 00pa3oM, OHU HE TaK CICIUPUYHBI,
Kak HEKOTOpbIe aHTHUTENa, BI3bIBatoue JIO.

Onucanspl aBa ciaydas U30JHMPOBAHHOTO JIUMOUUYECKOTO
sHIe(aAUTa, ACCOIMUPOBAHHOTO ¢ aHTH-GAD: y Myx-
quHbl 60 neT U keHIHbl 30 JIeT, y KOTOPBIX pa3BUIICA
SMUJCIITUYCCKUN CTATyC U pedpaKkTepHbIC CYyIO0POTH,
KOTHUTHUBHBIC HAPYIICHUS M HECTaOUIBLHOCTH HAacTpoOe-
Hus. [TokazaTenu aHTUTEN K IIyTaMaTaekapOoKkcuia3e B
1epeOpOCIIMHAILHOM JKUJIKOCTH U CBIBOPOTKE OBUIH yBe-
JIUYEHBI, OJTHAKO TOCTE JICUYSHUS] BEPHYJIUCh K HOpMaJlb-
HOMY YpOBHIO. /[narno3 y o00uX ManyeHTOB MMOCTaBJICH
CITyCTsI MECSII TOCJIE TOCTTUTAIN3aluK, 00a HYK1aJIUCh B
peabunuranuu nocie BoImUcku. COCTOSTHUE MAIUEHTOB
YIYUYIIAIOCHh TOJIBKO TMOCJE UMMYHOTEpANuu, OJHAKO
noTpeboBaioCch HECKOJIBKO MPOTHUBOIMUIEITHIECKUX
MIPEnaparoB ¢ LEIbI0 KOHTPOJIIS CY0POT. Y MY KUHHBI TIO-
CTaHOBKA JIMarHo3a yCIoXKHIach HATMYUEM MHOXKECTBA
MEIUIIMHCKUX TpoOIeM, BKII0Yasi KOHEUYHYIO CTauI0
3a00JICBaHUS TIOYCK M YMEPEHHO TSXKEIIBIC MUKPOCOCY/IH-
cThle n3MeHeHus Mo3ra. bazoBoe 3aboneBanue 6en1oro
BEIIECTBA 3aTYAHSIO OI[EHKY U3MEHEHUN CUTHAa Ha
MPT B Me3ualbHBIX BUCOYHBIX JTOJISAX.
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ABTOpPBI PEKOMEHIYIOT BKIIOUNUTH aHTU-GAD B maHenu
MapaHeoIUIaCTUKU/3HIIC()ATONATHH C ICIIBIO TOCTUKCHUS
CBOEBPEMEHHOM TMArHOCTUKH U YJTyUlICHHS PE3yJIbTaTOB
JICYCHUSL.
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HNCCJIEJOBAHMUE JIMIIUAOB IIJIOAOB MEJIKOI'O OPEXA (CORYLUS AVELLANA L.),
ITPOU3PACTAIOILIEI'O B I'PY3UN

Kuxkaaumsuau B.1O., F'opracauase H.C., 3ypadamsuiau /1.3.,
Cynaaxseanaze L.I1., Mananusa M.A., Typa6eaun3ze /I.I.

Tounucckuii 2ocyoapcmeeHnmblll MeouyuHckutl ynusepcumem, Mncmumym gapmaxoxumuu um. 1. Kymamenaose;
Llenmp ncuxuueckozo 300poevs u npesenyuu Hapkomanuu, Tounucu, Ipysus

Menkuii opex (JiecHOW opex, JielHa OObIKHOBEHHA,
Corylus avellana L.) otHocuTCsl kK cemMelicTBy Oepe30BbIX
(Betulaceae), siBnsieTcsi OTHOIOMHBIM BHICOKUM KYCTapHH-
koM (2,6-4,0 metp BbIcOTOIT). XKuBeT 1o 100 ner, userer
B Mapte - anpesne. [L1oasl coOUparT B MEPHON MOJHON
3penocTH (aBryct - ceHTs0pb). [lnox - nepeBsHUCTBHI
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opex nuamerpom 1,0-1,5 cM, TEMHOKOPHUYHEBOTO IIBETA,
OKPY>KE€HHBII JINCTOBUAHOW 000JIOUKOM.

OpelHNK MUPOKO PaclpoCTPaHEH B Jiecax, MepeaecKax
U PaBHUHHBIX y4yacTkax EBpomnsl u Asun. @nopa I'py3un
Oorara pacTEHUSIMH TOTO CEMEHCTBAa M LIMPOKO Ipe-
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CTaBJICHA, B OCHOBHOM, Ha TEPPUTOPHUU 3aI1aIHBIX PAOHOB
I'py3un.

OHepreTuyeckas LEHHOCTh JECHOTO OpeXa COCTaBIsET
628 xkaj, u3 HUX: OenkoB 59 KKai., )kUpoB 541 Kkkai.,
yraeBogoB 28 kkaj. IlumeByro reHHocts Ha 100 rp
cbelo0HOM yacTu cocTaBisiioT Oenku (14,95 rp), Kupsl
(60,75 rp), yrmeBoast (7,0 rp). SAapa mmonoB comepkar
0eJKu, caxapo3y, CTepUHBI, TOKOPEPOJIbl, (HOCHOTUIUIbI,
KapOTHHOUBI, ITMPOKHUii ciekTp BuTaMuHOB (B, C, E, PP),
aneMeHThI: hocdop, Meb, Kaluu, Kanbiiun. Kopa u TucThs
JIECHOTO Opexa CoJIepiKar 1yOHubHbIE BellecTBa, d3pupHbIe
Mmacina. JIuctes Gorarbl (yaBOHOMIAMH, ATKAIOHIAMH,
MaJbMUTUHOBON KHUCJIOTOM, KAPOTUHOM M BUTAMHHOM
C. C nekapCTBEHHOH LEIBI0 MCTHOIB3YIOT IJIOJbI, KOPY
U JIUCThsI JIECHOTO opexa. Kopy 3aroToBISIIOT BECHOH BO
BpEMs COKOABUIKCHUSA U B ,uam)Hei/imeM cyaiaTt B OTKPbITOM
IIOMCIIICHUU. JIucTes co614pa10T B Mac, IJI0JbI — B IEPHUOA
MIOJTHOM 3penocTH [3,6].

CornacHO JaHHBIM HAPOAHOM METUIMHBI, Maclo IIOIOB
JIECHOTO OpeXa IUIOAOTBOPHO BIMAET KaK Ha CyXylo, TaK
U )KUPHYIO KOXY, JIETKO BIIMTHIBACTCS M CTATUBAET TOPHI.
Nmeer sipko BeIpakeHHOE BSDKYIIEe cBOMCcTBO. CunTaerc,
YTO MAcCJIO IJIOZIOB JIECHOTO Opexa 001aiaeT CMATYarouM
U pEeTeHepHUPYIOIUM JeHCTBUEM, TaK KaK BBIPAaBHHUBAS
KOXY, TUTAET U BOCCTAHABIHMBACT ()yHKIIHOHAIBLHOE COCTO-
SHUE BOAHO-TUIUIHOTO Oapbepa. Bee 3TH 1aHHBIE YeTKO
CBUJIETEJIBCTBYIOT O MO3UTUBHOM BIMSHUM Macja II0I0B
opexa Ha IpoIlecChl THapaTaluy KoXH. BmecTe ¢ 3Tuwm,
B KOXK€ HaOJIOaeTcsl MO3UTUBHBIM CIBUT YIJIEBOIHOTO
Merabosn3ma. SIBJIsieTCsl OHUM M3 JIY4IIUX Maces MpH
npobieMax KoKH ¢ yrpeBoi chinbto [1].

[Tnoapl 065aAIOT aKTUBHBIM MUMMYHOCTHMYJIHPYIOIIUM
CBOMCTBOM, CITOCOOCTBYIOT BHIPAOOTKE aHTHUTEI, OJIC3HBI
NPY BOCTIAJICHUH [IPE/ICTATEIBLHOMN JKeNe3bl, OONE3HSX Mmede-
HH, [TOYCK, THIICPTOHUH, aTePOCKIICP03a, KETYHOKAMEHHOM
00JIC3HH, ACTCHUH, PEBMATU3ME, TSXKEIIBIX HHPEKIIMOHHBIX
3a00JIeBaHUAX, CTUMYIHUPYIOT pOCT U (U3NYECKoe pas-
BuTHe aerelt [1].

Psanom aBTOpoB [6,11] mpoBeneH kauecTBEHHBINH U KOJIH-
YECTBEHHBIN aHAJIN3 Macia MJIO00B MEJIKOTO opexa, po-
U3POCTAIOIIEro B €BPOIEHCKUX CTpaHax. M3BecTHO, 4TO
KJIMMaT0-3KOJIOTUUECKUE XapaKTEePHUCTHKH (0COOCHHOCTH
TIOYBBI, TEMIIEPATYPHBIE KOJIeOaHNs, XapaKTep OCBEIICHUS,
BJIQ)KHOCTH U T.JI.) 3HAUUTEIBHO MCHSET KAYeCTBEHHBIN U
KOJTMYECTBEHHBIN COCTaB pacTUTENbHBIX Macen [7,8].

AHaNM3 JUIHIHOTO COCTaBa Maciia, SKCTParupOBaHHOTO
U3 TJIOJI0B MEJKOTO Opexa, MPOU3pacTaroiinero B I pysun,
HE TIPOBOJTHIICS.

Llemnbro MCCIeJOBAHMS SBHIICS aHAHM3 JIUHAHOTO COCTaBa
wionoB opexa Menkoro (Corylus avellana L.) mpouspac-
Tarouiero B [ py3uu.
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Marepuan u MmeToabl. OOREKTOM HCCIICIOBAHUS SIBIISTFOTCS
TUTOJIBI OpeXa MEJKOT0, KyJIbTUBUPOBAHHOTO B 3alaHbIX
obmactsx ['py3un (Mmepeturckuii panon). [lmoast codpa-
HBI B [IEPUOJT TIOJTHOM 3PENOCTH.

C 1enbio BbIJIeICHHS HeUTPATTbHBIX JIMITUJIOB CYXHUE [LUIOIbI
TPHIKJIBI SKCTPArHPOBAIN MPU KOMHATHOW TeMIleparype
H-TekcaHoM (cooTHomieHue 1:5). M3Bneuenus oObenu-
HSUTH, OPTraHUYECKUI PACTBOPUTENh OTTOHSUTH B BaKyyM-
poTanroHHOM arrmapare. [Toiydann MacisHUCTYIO Maccy
JKEJITOBATOIO I[BETA ¢ BEIXOAOM 110 60,0% 110 OTHOIIEHHIO
K BO3/IYIIIHO-CyXOMY CBIPBIO.

OcymecTBisann pas3ieleHne METOAOM TOHKOCIOHWHOM
Xpomarorpaduu Ha INIACTUHKAX, MOKPBITHIX CHIIMKATreIeM
LS 5/40. Ucnonp30BaHBI CHCTEMBI: TIETPOICHHBIHN 3hup —
TUATUIIOBBIN AHp - yKcycHas kuciora (85:14:1) u rexcan
- muatrnoBbiid a¢up (1:1). IInacturky nposBasum 30%
pacTBOPOM CEPHOI KHCJIOTHI, HATPEBAHUEM WM IIapaMu
nona. B cyMMe HEHTpalbHBIX JIMIUAOB Macja ILIOL0B
Corylus avellana L. xauectBeHO MASHTH(OHUIHPOBAHEI
YTIEBOIOPO/IBI, TPHALMIITIIUIIEPHIBI, CBOOOAHBIC )KUPHBIE
KHUCIIOTHI ¥ CTEPHHBI.

CTaHAapTHBIMH METOJaMH OIIPENeIIUIH (PH3UKO-XUMHYe-
CKH€ KOHCTaHTBI Macila: YCTaHOBJICHO, YTO KHUCIIOTHOE YK C-
710 HaxoxuTcs B peaenax 2-3 mr KOH, umicno ombiieHns
B uaTepBate 180-200 MrKOH/T, momHOE 4rcio B mpeaenax
100-108, ko3 dpunuent npenomenns n *-1,460, ynemnn-
eIt Bec d,*’ - 0,94.

U3 ocraTKOB HIpOTa BBIACICHBI MOJSPHBIEC JIMIUABI C
cymMmapHbIM BbixogoM 1,2%. Ilociie deTbIpexkpaTHOTO
MOCJIEAOBATEIILHOTO AKCTPAruPOBAaHUSA XJIOPOHOpM —
MeTaHoNoM (2:1) 3KCTpakThl OOBENWHSIIN, CTYIIATN B
BaKyyM-pOTallHOHHOM HCIIapHTele IPHU TeMIepaType
60,0°C. Ha nokpsITeIX cunmkareneM LS 5/40 mractiuaKax
OCYILECTBICHO AByXMepHOe pasneneHue. [1onBrkHbIe
(a3sr: xnopoopm-meranon-25,0% ammuak (65:30:5), u
XJ10pohOopM — MeTaHON-NIeHas YKCYCHast KUCIIOTa — BOJa
(170:25:25:6). XpomaTorpaMMBI MPOSBISUIA PACTBOPOM
BacbkOBCKOTO MM MapaMu Moz, 0OHApyKEHBI COeANHe-
Hus ¢ Rf-0,86; Rf-0.66; Rf-0,54; Rf-0,37; Rf-0,18.

MeTtomom BbICOKO3()(PEKTHBHON KUAKOCTHOH XpOMATo-
rpacduu Ha xpomatorpade PTC-1 kagecTBeHHO 1 KonHde-
CTBEHHO MJECHTH()HIMPOBAHBI JKUPHbIE KUCIOTHI (JleTekTop
pedpakromerpuaeckuii R-401, Waters). Pasnenenue npo-
BeIeHO Ha MeTayutndeckoi komouke (300,0x3,0 Mm), 3armod-
HEHHOH oOpamenHoi ¢pason p-Bonmonak C, . DMOEHTHL:
1) meranon-Boza (2:1)+0,1% pacTBOp yKCyCHO#M KHCTOTBI;
2) Terparuapodypas — aneToHUTpuI —Boza (4:7:9) + 0,1%
pacTBop yKCycHO# kucioTsl. Pacxon-2,0 mu,muH (2, 4, 5).

Pesynsrarel 060paboTaHbI ¢ UCTIONB30BAHUEM IIPOTPAMMBI
OASIS-740 v.4.
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Pe3yJibTarhl 1 UX 00CyKIeHUe. B NOISpHBIX TUIH/IAX Ka-
YECTBEHHO U KOJIMYECTBEHHO HICHTU(PHUIIUPOBAHBI CIIETY-
tortue pochomumuast: mzodpocdaruamnxonud (Rf-0,18;
B KomndecTBe 5,46%); muzopocharnaumrtanonamuH (Rf-
0,37; B kommuectBe 12,2%); hocarnaunxomms (Rf-0,54;
B xomaecTBe 39,6%); hocharnanmatanonamud (Rf-0,66;
B KonmmuectBe 27,6%); N-ammidochaTuauisTaHOIaMIH
(Rf-0,86; B xommuecTBe 3,12%) 1 HEMOCHTU(UITMPOBAH-
ue1i Rf-0,60. B cymme monspHBIX TUIHAOB (HoCcHOTUIHIIb!
OTIpENEeIISITH TI0 COAEePKAHNIO HeopraHudeckoro ocgopa
CHEKTPOPOTOMETPUIECKUM METOIIOM.

KauecTBeHHO MIACHTH(HUIIMPOBAHBI TAK)KE OMOIOTHYECKU
3HaYNMBbIe aMUHOKHCIOTHL: Jr3uH (Rf-0,12); mpomma (Rf-
0,24); cepun (Rf-0,27); rmununa (Rf-0,32); nuctenn (Rf-
0,34); Banmun (Rf-0,43); dernnananun (Rf-0,56).

Ha ocHOBaHNM Ka4eCTBEHHOTO aHAJIN3a yCTAHOBHIIHU CIIOXK-
HBII )KUPHOKHCHJIOTHBII COCTaB Macia IUIOZOB MEJIKOIo
opexa, npouspacrarouiero B Vimepern.

CornacHO MpoBeICHHOMY XpoMaTorpadguieckoMy aHaIH3y
B Maclie IUIOI0B OpeXa MEJIKOTO KaueCTBEHHO HAECHTU(H-
LIUPOBAHBI IECSTh BBICIINX )KUPHBIX KHCIOT C BpEMEHEM
yaepxuBanus ot 4,01 muryTH 10 13,00 MuHYT. Ha 15,0
MHUHYTE XpoMaTorpadu4eckuii IpoLecc HCCIIeNOBaHMU
OBLT MpeKpaIeH.

Onwupasck Ha IPHBEACHHBIE B TAOJHIIE JaHHBIE, MACIIO TIT0-
JIOB OpeXa MEJIKOTO COIEPKUT HACHIIIIEHHBIE, HEHACKHIIICH-
HBIE ¥ TOJTMHEHACHIIIICHHBIE BBICIINE )KUPHBIC KHCIOTHI.

CoracHo BpEMEHH YICPIKUBAHUS HACHIILICHHBIC )KUPHbIE
KHUCJIOTBI UICHTU()UIHPOBAHBI B CICIYIOLIEM MOPSIKE:
nmonexanoBas (Ha 4,01 MuHyTe), TETpanekaHosas (Ha 5,00
MHUHYTE), TeKcanekaHoBas (Ha 5,68 MUHYTE), OKTaJeKa-
HoBas (Ha 7,51 muHyTe), 3UK03aHoBast (Ha 11,01 MunyTE),
nmoko3aHoBas (Ha 12,00 MuHYTE) M TeTpako3aHOBas (Ha
13,00 MuHyTe yaepxuBaHus) (Tabnuia).

Takum oOpa3oMm, B Maciie IUIOIOB Opexa MEJKOro Ka-
YEeCTBEHHOT0 MACHTH()HIUPOBAHO CEMb HACBHILIEHHBIX

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
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KUpHBIX kucioT. Ha 8,01 mMuHyTe ynep)kuBaHUS HICH-
TUBHMILIMPOBaHa OKTaJeleH-9-0Bas kuciaoTa. Heodxomumo
MOTYEPKHYTh, YTO MPUCYTCTBHE MOHOHEHACHIIICHHBIX
JKUPHBIX KHCJIOT B Maclie TUIOZ0B Opexa MEJKOro oKasa-
JIOCh €AMHCTBEHHBIM. B 0TIMYHe 0T MOHOHEHACHIIIIEHHBIX
KHCIIOT, B Macjie IJIOJ0B OpeXxa MEJIKOTO KaueCTBEHHO
WICHTH(UIIMPOBAHbI J1BE TOJIMHEHACHIIICHHBIE XHPHBIC
KHCJIOTHI C BPEMEHEM yaep:KUBaHUS Ha 8,51 MuHyTe
(oktagexamuen-9,12-osast) uHa 9,01 MUHyTE ynep>KuBaHUs
— OKTazaekarpuen-9,12,15-osas (Tabnuma).

Takum 00pa3oM, COIMACHO KadyeCTBEHHOMY XpoMarorpa-
(uyecKkoMy aHaJIM3Y, MAcJIO IIO0B OPeXa MEJIKOTO, KyJlb-
TUBUPOBAHHOTO B 3amajgHoi obnactu ['py3un, copepxut
CEMb HACBIIICHHBIX, OAHY MOHOHEHACBIIICHHYIO U [IBE
MOJIMHEHACBIICHHBIE BBICIIUE )KUPHBIE KUCIIOTHI.

[IpoBeneHHBII KOJIMYECTBEHHBIH XpoMaTorpaguyecKuii
aHaJIM3 Maclia IJI0/I0B OpeXa MEJIKOT0, KyJITHBUPOBAHHOTO
B 3ara/iHoit o6nacTu [ py3un, BBISBUII CIEAYFOLIYIO 3aBUCH-
MOCTB: MacJIo IJIOAOB Opexa MEJIKOI0 B TIOMUHUPYIOIIEM
KOJIMYECTBE COACPIKAJI0 MOHOHEHACHIIIEHHYIO KUCIOTY:
OKTaJierieH-9-0By1o B koimuecTBe 80,61+1,3 mr%. A Taxke
B CPaBHUTEJBHO OOJIBIIIOM KOJIMYECTBE IMTOJTMHEHACHIIICH-
HYI0O KHCIIOTY OKTajekagueH 9,12-oByio B KOJIHMYECTBE
14,284+1,2 Mr%. IIpoBeieHHbII CTaTUCTUUECKUI aHAU3
YEeTKO MOATBEPIMI KOJIMYECTBEHHOE IPEBOCXOJCTBO CO-
JIepXKaHUs OKTaJeleH-9-0BOH KUCIIOTHI B Macie UCCIeo-
BaHHBIX TI0710B (p<0,001).

Kak Ob110 MMOKa3aHo BHIIIIE, B MACIIC IJIOIOB OpeXa MEJIKOTO
KaueCTBECHHO M KOJIMYCCTBCHHO UACHTH(UIIMPOBAHA TAKKE
elle o/lHa TOJMEeHOBasl KUCIIOTa: OKTaaekarpuen-9,12,15-
oBas. OiHaKoO, ee CoAepKaHKe MO CPAaBHEHUIO C TPYTUMHU
MOJIMEHOBBIMU KUCJIOTaMH 0Ka3aJI0Ch BEChbMa MU3EPHBIM,
He npesbimas 0,12+0,01 mr%. BapuanuonHno-cratucTtu-
YECKH aHaJIn3 MOATBEPKAAET JOCTOBEPHOCTh Pa3IHIUs
(p<0,001).

W3 kacca HEHACHIIICHHBIX KUPHBIX KUCIOT YETKO JOMHU-
HHpOBaJla FeKcaiekaHoBasl KUcIoTa. Ee ypoBeHb gocTur

Tabnuya. Kupneie kucnomul macia niodog Corylus Avellana L (M%)

BpeMst CTPYKTypa MKOB cojepKaHue
KHETOTR! yaep:xaHusi (MHH) XapakTep mIomans (Mm?) Mr%
JoJIeKaHOBas 4,01 L 7980 0,10+0,01
TeTpa/ieKaHOBas 5,00 HL 279916 0,10+0,01
reKcaieKaHoBas 5,68 F 108258 5,10+0,10
OKTaJCKaHOBast 7,51 HL 731030 1,65+0,09
OKTazeleH-9-oBas 8,01 L 593280 80,61+1,3
oKTanekaaueH-9,12,-osas 8,51 F 1307785 14,28+1,2
okTaaekaTpueH-9,12,15-oBast 9,01 EF 557098 0,12+0,01
SMKO3aHOBas 11,01 L 100883 0,18+0,01
JIOKO3aHOBas 12,00 F 607676 0,10+0,01
TETPAaKO3aHOBAs 13,00 HL 69856 0,11+0,01
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5,10+£0,10 mr%. B 3HaunuTENHbHO MEHBIIEM KOJHUYECTBE
NPUCYTCTBYET OKTaIcKaHOBasi KUCIIOTa. Pa3nuyue craru-
ctuaecku 1octoBepHo (5,10+£0,10 mr% u 1,65+0,09 mr%,
p<0,001, COOTBETCTBEHHO).

YpoBeHb OCTaJbHBIX UACHTU(OUIIMPOBAHHBIX B Macje
MJI0JIOB OpeXa MEJKOTO HACHIIICHHBIX KUPHBIX KUCIOT
OKa3aJyicsl UCKIIOUUTENbHO MHU3epHBIM. OmHAaKO, coep-
’KaHWe HACBIIIEHHOW KUCIOTHI (3MKO3aHOBOM) NOCTO-
BEPHO MPEBBIIIANO0 COAEPKAHUE MOTUHEHACHIIIIEHHON
(okragekarpuen-9,12,15-oBoit) kucnorsl. COOTBETCTBEHHO
nmeeM 0,18+0,01 mr% u 0,12+0,01mr%. Paznuune ctartu-
cTuyeckue focropepHo p<0,01.

YPOBCHI) OCTaJIbHBIX HACBINICHHBIX KHCJIOT, I/IZleHTI/I(bI/I-
[IUPOBAHHBIX B MAacJie IJIOJAOB OpEXa MEJIKOTO OKa3ajcs
HCKIOYHUTCIBbHO HC3HAYUTCIBbHBIM, @ UMCHHO: O0ACKa-
HoBo# — 0,10+0,01mr%, Terpagekanosoit — 0,10+0,01
Mr%; moxozanoBoit — 0,10+£0,01mMr% u TeTpako3zaHOBOH
—0,11+0,01mr%.

CornacHo CKPHHUHIOBOMY aHAIU3Y, 110 Ka4eCTBEHHOMY
COCTaBy BBICIIMX XUPHBIX KucoT (o1 C, 1o C,, ), uc-
CJICIOBaHHOE HAMM MaclIo IUIOJIOB OpeXa MEJIKOTo, Mpo-
U3PACTAaIONIEro B 3amaaHbIX paioHax ['py3uu, mo oOuei
KOMITO3MIIH COOTBETCTBYET TAKOBOMY, SKCTPAarnpoBaHHO-
MY M3 PaCTEHUI TOTO e BU/a, IPOU3PACTAIONIHX B IPYTHUX
9KO-TeorpauuecKux yCIoBHsIX [7].

Bwmecre ¢ 3THM, XOpOIII0 U3BECTHO, YTO )KUPHOKUCIIOTHAS
KOMITO3HMILIUS MaceJl 3HAYUTENIHO MEHACTCS B 3aBUCHMOCTH
OT palioHa MPOU3PACTAHH, METEOPOJIIOTHYECKUX YCIOBUI
CO3PEBaHUs, arpOTEXHUYECKUX Meponpusituid u T.4. Ilo-
3TOMY, KOMITO3UIIMS )KUPHOKHUCIOTHOTO COCTaBa PACTCHUN
OJTHOTO M TOTO XK€ BHJA YETKO XapaKTEepHBI IJS KaXaoil
KOHKPETHOM 00J1acTH mpou3pactanus [5].

JKupHOKHCIOTHBII COCTaB MCCIIEI0BAHHOTO Macia II0A0B
opexa MeJKoro, pou3pacrarolero B I pysuu, mo xomamye-
CTBCHHOMY COACPKAHNIO HCHACBIIIICHHBIX )KUPHBIX KUCJIOT
(orC,,,mo C,, ) MOCTATOYHO YETKO OTIUYAETCS OT MACEI
TUIOZIOB OPEIIHUKOB, TPOM3PACTAIOIIUX B APYTUX IKO-TE€O-
rpagu4ecKuX NPUPOIHBIX yciaoBusx [10].

Paznuuue 3akiouaercsi, B IEPBYIO O4EPe/ib, B CONEPIKAaHUH
reKcaJIeKaHOBOM KHCIIOTBI, KOTOPasi B MacJie IUIOJI0B Opelll-
HHKa, pouspacratomiero B [ py3uun gocturaer 5,10+0,10
MK% ¥ 3HAYUTEIHLHO MPEBLIIACT JAaHHBIC, TPUBCACHHBIC
[8] xacarenbHO Macia, TOOBITOTO M3 IUIOJAOB OPCIIHHKA,
MIPOU3PACTAIOILIETO Ha TEppUTOpUH cpenHel EBpomneiickoit
TIOJIOCHI.

ConeprxaHue OCTATbHBIX KHUPHBIX KUCIOT, UACHTH(DHIIN-
POBaHHBIX B HCCIIETYeMOM Maciie MeJKoro opexa (I py3us),
M0 KOJIMYECTBEHHOMY COCTaBY TaKXKE 3HAUUTEIILHO OTIIH-
YaeTcs OT NaHHBIX MPUBEACHHBIX B paborax [7,8].

© GMN

YpoBeHb rekcaiekaHOBOM KHCIIOTHI HAMHOTO ITPEBBILIAET
YPOBCHDb OCTAJIbHBIX HACBINICHHBIX KHCJIIOT, I/II[GHTI/I(bI/I-
IIUPOBAHHBIX B MacJie IUIOA0B MEJIKOTro opexa. YKa3aHHOe
00CTOATENHCTBO OTIIMYAET CTPYKTYPY Macia MEJIKOTO ope-
Xa, IPOU3PACTAOLIEro B [ py3un OT KOMIIO3ULIUU IPYIUX
Macell, IJe Jalle AOMHHUPYET YPOBEHb OKTaJeKaHOBOM
KUCJIOTHI.

OO0mas YMCACHHOCTh UACHTU(OUIIMPOBAHHBIX HAMHU Ha-
CBIIICHHBIX KAPHBIX KHCIOT B MAacje IUIOJ0B MEIKOTO
opexa 3HAUMTENbHO MpeodiagacT Haa OOIIeH YNCICHHO-
CTHIO HEHACHIIICHHBIX (MOHO- M MOJHEHOBBIX ) KHPHBIX
KHCJIOT.

CoracHo 3KCIIEPTH3HOW KiacCcH(UKAIMU (JUIsl KUPHBIX
KHCJIOT, MOJYUYCHHBIX U3 CEMSAH U JJIAd XUPHBIX KHCJIIOT,
TMOJYYCHHBIX U3 MAKOTHU HJ'IO[[OB), HUCCJIICAOBAHHOC HaAMU
MacJIo IJI0I0B MEJIKOTo opexa, mpouspocTaromiero B I'py-
31U, OTHOCUTCA K XHUJKHUM PACTUTCIbHBIM MacJjiaM I'pyIi-
Bl OJIEMHOBBIX (YETBEpTasi KaTeropus Mo SKCHEePTU3HOM
knaccupukaryu Macen) [4].

ITo coctaBy mpeoOIagaroIIuX KUPHBIX KUCIIOT, COACPIKA-
HHE KOTOPBIX JOJKHO IpeBbimats 20,0% oT ob1ieit Macchl
(Takue KUCIIOThI B SKCIICPTH3HOMN MPAKTUKE MPUHATO Ha-
3BIBATH «IJIABHBIMI ), HCCIICIOBAHHOEC HAMH MACJIO TUIOZIOB
opexa MEeJIKOT0, pou3pocTarIero B [ py3uun, conepxur
cBebiie 80,0% okTaneneH-9-0Boro KOMIIOHEHTA U He OoJiee
14,0% oxranekaaueH-9,12-0BOH KUCIOTHI, a TaKXe He-
0O0JBIIIOE KOJIMYESCTBO HACKIIICHHBIX KHUCIIOT.

Macna 3To# KaTeropuu He BBICBIXAIOT Ha BO3AyXe (B TOH-
KOM CJIO€) U TIOTOMY He 00pa3syroT rieHok. [Iinenku dop-
MUPYIOTCS TOJIBKO MOCJIE MPEIBAPUTEIHLHOTO PACTUPAHUS
¢ HEOOJIBIITUM KOJTMUECTBOM CBHHIIOBOTO CypHKa [4].

Cpenu >KUpPHBIX KHCIOT PACTUTENbHBIX Macesl Hau-
00JIBIIYI0 OMOJOTHYCCKYIO IICHHOCTh MPEICTABISIOT
HEHACBIIIEHHBIE KUCIOTHI. BOJBIIMHCTBO pacTeHUN U
WX TUIOMBI COAEPIKAT, B OCHOBHOM, OKTaJeleH-9-0ByI0
1 okTaaekagueHn-9,12-oByro kucnoTel. HezameHnmbie
KHUCIIOTHI OMOJIOTMYECKH BEChbMa 3HAYMMBbI, OHU, HAPOBHE
C JIPyTUMU TOJIMEHOBBIMU KHCIIOTaMHU, OTBETCTBEHHBI 32
TeKy4ecTh MeMOpaH, MpeaoTBpalas uX 3aTBEp/IeBaHNE
MIpH IOHW)KEHHOU Temriieparype [2].

Bricmivie noiarHeHachIIeHHbIE YKUPHBIE KUCIOTHI BIUSIOT
MOJIOKUTENILHO HAa (PYHKIIHOHAILHOE COCTOSHHE TICUCHH,
MHOKap/ia, IPUHAMAIOT y4acTHe B (HHOPHHOIUTHYCCKON
aKTUBHOCTH KPOBU, IPOSIBIISIIOT OMPEIeTICHHOE ITUTOCTATH-
4EeCKOE M 0COOCHHO THITOXO0JICCTEPUHIMUIECKOE JICHCTBHE.
OxranekaaneH-9,12-oBast KMCI0TA SBIAETCS HCKIIIOYH-
TEIbHO aKTUBHBIM MPUPOJHBIM COCTUHEHHEM, CHIDKA-
IOIUM YPOBEHb XOJIECTEpUHA B KPOBH, CIIOCOOCTBYET
PaCTBOPEHHUIO XOJICCTCPUHOBBIX OJIAIICK, HOPMAIH3AIHU
KpOBSIHOTO JaBiieHus [9].
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B Hacrosmee BpeMs HCKIIIOUYUTEIBHO aKTyajJIeH BONPOC
pOJIM U 3HAYEHHS OKTajJeKaaueH-9,12-0Boi KUCIOTHI B
OHKOJIOTHYECKOH MpakTUKe. 3HauuMas IPOTHBOOITYXO-
JIeBast POJIb 3TON KHCIOTHI B KAUE€CTBE «PACTBOPHUTEISI»
JIIS KaHLEPOTEHOB U B TOPMOXKCHUU PAa3BUTHUS OMyXO-
JIEBBIX IPOIECCOB MOAYEPKUBANACH PSIIOM aBTOPOB
[9], xoTOpBIE yKa3BIBAIOT HA BO3MOXKHOCTH MPOTHBO-
OIYXO0JIEBOM aKTHBHOCTH MOJTHEHOBBIX KHCIOT. OHAKO,
OOJIBIIMHCTBO MOJIMEHOBBIX KUCIOT 3()()EKTHBHBI TOJILKO
B YCIIOBUSIX KMCIIOM cpeabl. MckitoueHne npeacTraBiisier
okTajzekaaueH-9,12-osas u okranekarpuen-9,12,15-opas
KHUCJIOTBI, KOTOPbIE COXPAHSIOT MPOTUBOOIYXOJIEBYIO
aKTUBHOCTb B CPEAE C HEUTpalbHOU BenuuuHoil pH.
Oxkranekarpuen-9,12,15-oBas kuciora odiaagaet 6ojice
BBICOKOU NIPOTUBOOIYX0JIEBOM aKTUBHOCTBIO.

C To4kM 3peHusi Onodapmanuy, HanOOJIBIINKA UHTEPEC
MPEJICTABIISIFOT MACJIa, B KOTOPHIX HEHACHIIICHHBIE BBICIINE
KHPHBIE KUCIIOTHI UMEIOT IOMHUHUPYIOLIYIO POJIb.

W3BIeYeHHOE MACIIO M3 IUIOJ0B, MPOU3PACTAIOIIECTO B
I'py3uu MeNKoro opexa, o CTPyKType M KOJIUYECTBEHHO-
MY COCTaBYy BBICHINX KUPHBIX KHUCJIOT, JOCTATOYHO YETKO
OTJINYACTCSI OT MAacell, U3BJICYCHHBIX M3 IIOJOB COOT-
BETCTBYIOIIUX PAaCTCHUM, NPOU3POCTAIOIIUX B JPYTHUX
9KO-Teorpa)UueCKUX YCIOBHSIX.

YHHUKaIbHBIN HA00p PU3NOTOTHYECKH AKTHBHBIX KOMIIO-
HEHTOB, UX OJArONPUATHOE COOTHOLICHHUE (HOPMHUPYIOT
oTIpeieIeHHBI MHTEpEeC He TOJBKO K pa3paboTKe U U3ro-
TOBJICHHIO PA3IMYHBIX KOCMETHUYECKUX U Map(roMepHbIX
CPEJIICTB, HO U B aCIEKTe MeInKo-(hapMaKoIOTHYeCKUX
3a/1ay, BBIIIOJHUMBIX Ha 0a3e mMaciia ceMsiH opexa Mell-
KOro, mpouspacTatomiero B ['py3umn.
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SUMMARY

STUDY OF LIPIDS OF THE FRUITS OF USUAL
HAZEL-NUT CORYLUS AVELLANA L., GROWING
IN GEORGIA

Kikalishvili B., Gorgaslidze N., Zurabashvili D.,
Sulakvelidze Ts., Malania M., Turabelidze D.

Tbilisi State Medical University, Kutateladze Institute of
Pharmacochemistry; Center of Mental Health and Preven-
tion of addiction, Tbilisi, Georgia

The aim of this investigation was the study of lipids from
the fruits of usual hazel-nut Corylus avellana L, growing
in Georgia. Ripe fruits was collected in the West Georgia,
just in Imereti. From the powdered fruits was obtained the
sums of neutral and pollar lipids. Qualitatively there were
established classes entered in them.

By using High performance liquid chromatography quali-
tatively and quantitatively were identified ten fatty acids,
which time of deduction hesitate from 4,01 min to 13,00
min. By the analyses there were determined unsaturated
fatty acids C,, to C,, . The content of unsaturated fatty
acids considerably is distinquished from the content of
the oil from the hazel-nut, growing in the other eco-geo-
graphical conditions. In the oil of the hazel-nut growing
in Georgia content of hexadecanoic acid is by far exceled
(surpassed) than of the oil from the nut growing in the other
natural conditions. In the other matters dominant acid is
octadecanoic acid.

The oil from the fruits of hazel-nut content physiologically
active compounds, which desirably correlation is interest-
ing not only for receiving (obtaining) cosmetic means, not
is important for usage in practical medicine.

Keywords: Corylus avellana L, lipids, free fatty acids,
phospholipids.
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PE3IOME

HNCCIEJOBAHMUE JIMITUIOB I1JIOJJOB MEJIKO-
I'O OPEXA (CORYLUS AVELLANA L.), TPOU3-
PACTAIOIIIET'O B I'PY3UHN

Kuxkaaumsuiau Bb.XO., F'opracauaze H.C.,
3ypa6amsuiau /1.3., Cyaakseannse LLIL.,
Manaunusa MLA., Typadeanaze /L.I.

Tounucckutl 2ocyoapcmeenubiti MeOUYUHCKUU YHU8epcu-
mem, Hucmumym ¢hapmaxoxumuu um. 1. Kymamenaose;
Llenmp ncuxuueckozo 300p06bs U npeseHyuY HapKOMAHUU,
Tounucu, I'pysua

[enbro nccnenoBaHys ABUIICS aHAIN3 JIMIHIHOTO COCTaBa
wioxoB opexa menkoro (Corylus avellana L), mpouspacra-
romero B ['py3un. CoOpaHBI IIOIEI OpeXa MEJKOTO, B 3a-
maaHbIx obnactsax PecrryOmuiku (Paiion Mimepern) B mepron
TIOJTHOH 3PENIOCTH; U3 HUX MTOTy9eHbI HEHTpaJIbHBIC JIUIH-
IIBI 1 METOZIOM BEICOKOA((EKTHBHOM KUAKOCTHOM XpoMa-
Torpauu KaueCTBEHHO 1 KOJIMYECTBEHHO MIICHTH(UIINPO-
BaHBI AECSTh )KUPHBIX KHCIIOT C BpEMEHEM YAEP KUBAHHS OT
4,01 mo 13,00 muayT. COoTNIaCHO KOUECTBEHHOMY aHAIH3Y
HCCIIENOBAaHHBIX Macell Ha COJepKaHNE HEHACHIIIEHHBIX
KUPHBIX KUCIIOT (0T C,, 10 C,, ) OHM YETKO OTIIHYAIOTCS
OT MaceJl IJI0/I0B OPELTHUKOB, TPOU3PACTAIOLINX B APYTUX
9KO-Teorpa)uIecKux MPUPOAHBIX YCIOBUAX. Pazmudane
3aKIIIOYAETCSl B COAEPKAHMHU TeKCaCKaHOBON KHCIIOTHI,
KOTOpas B MacJje IUION0B OPELIHNKA, IPONU3POCTAIOLIETO
B ['py3um 3HaUMUTENBHO NPEBHIIACT YPOBEHb I'€Kcajie-
KaHOBOW KHCIIOTBI Macia IUIOZI0B OPELIHNKA, COOPaHHBIX
B JIPYTHX 3KO-TeorpauuecKux MPUPOAHBIX yCIOBHSAX.
Kpowme Toro, ypoBeHb rekcasiekaHoBO KMCI0TbI HAMHOTO
MIPEBBIIIAET YPOBEHb OCTAIBHBIX HICHTH()UIINPOBAHHBIX B
MacJjie HaChIIIEHHBIX KUCIIOT. YKa3aHHOE 0OCTOSITENECTBO
XapakTepHU3yeT COCTaB Macia IUIOL0B MEJKOTO Opexa,
npou3pacTaromero B ['py3nu B OTIHYNE OT KOMIIO3UINU
JPYTHX Macell, T Jalle JOMHHUPYET YPOBEHb OKTaJIeKa-
HOBOH KuCIoTHL. 1o cocTaBy mpeobnamarommx >KUPHBIX
KHCIIOT, UCCIIEI0BAHHOE HAMH MACJIO0 OTHOCUTCS K XKUAKAM
PaCTUTENBHBIM MacyiaM TPyl OKTaAeeH-9-0BOH U co-
nepxurt cBeime 80,0 Mr% oxTamerieH-9-oBast KOMIIOHEHTa
u "He O6onee 14,0 Mr% oxranekarpuen-9,12,15-osas. Yau-
KaJIbHBIA HA00p (hM3HOIOTHYECKN aKTUBHBIX KOMITOHEHTOB
1 UX ONaronpusTHOE COUETAHUE BHI3BIBACT BHICOKUI HHE-
TpEeC HE TOIBKO K Pa3padOTKe M M3TOTOBIEHHIO PA3TINHBIX
KOCMETHYECKHX 1 Map(IOMEPHBIX CPEACTB, HO U B ACHIEKTE

MeInKO-(hapMaKoIOTMYECKUX 3a/1ad, BBIMOJIHAEMBIX Ha
6a3e Macla IIOZ0B OpeXa MEJIKOr0o MPOU3PACTAIOIIETO B
I'py3umn.
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LoJo®mggerm@o dmbodo hggnengddogo mbognols
(Corylus avellana L.) bogmazols gnodogdols ‘dgbifogens
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WCCJIEJOBAHUE IUTOTOKCUYECKON AKTUBHOCTH
METAHOJBHBIX SKCTPAKTOB YHJIEMUYHBIX BUJIOB PACTEHHI POJIA ERYSIMUM
AJIKAPCKOI'O ®JIOPUCTUHUYECKOT'O PANOHA TPY3UH

Bepunze .H., MetpeBeaun M.B., I:koxanze M.C., bakypunze K.A., Bepamsuiu J1.T., Bakypuaze A.Jl.

Tounucckuii 20cyoapcmeennblil MeOuyuHckull yuueepcumem, I pyzus

N3yueHre SHIEMIYHBIX BUJIOB paCTEHUN AJPKapHUy BbI3bIBACT
0COOBIl HHTEpEC MOCIe OTKPBITHS TPAHMIIBI C COCCTHUM
rocynapctBoM — Typrueit. Ilocne Toro kak ['pysust crana
CBSI3BIBAIOIINM KOpHI0poM EBporisl n Azmn, cymmecTBytomniye
paHblie reorpadIecKue Mperpasib s pACTUTEIHHOTO MUpa
HBIHE JIETKO IPEOI0OIMMBIMHE. VICX0/151 13 3TOT0, HCCIIeI0BaHNE
PaCTUTENBHOCTH AKapH1 M COCEAHETO HcToprieckoro Jla-
3HUCTaHa - TpaHCTPaHU4HOM 30HbI [ py3un ¢ Typuueii Becema
AKTyaJIbHO.

Ha cerognsmnuii 1eHs y4eHBIMH OOTaHHUKAMH BBISBICHO
27 3HIEMUYHBIX BUAOB PACTEHHH JIOKAJIBHOTO PACIIpOCTpa-
HEHUS B AJDKapuu U TpaHcrpaHU4HoOH 30He ¢ Typuueid. U3
HUX 8 BUJIOB XapaKTE€PHBI TOIBKO IS (PIIOPUCTHIECKOTO
palioHa Ajmxapuu, ocTajgbHble 19 BUIOB UMEIOT TpaHC-
TPaHUYHOE PACTIPOCTPaHEHHE.

Lenbro ncciieoBaHUs SBUIOCH U3YUCHUE ITUTOTOKCHYC-
CKOW aKTUBHOCTH METAHOJIBHBIX SKCTPAKTOB M3 YHACMUY-
HBIX BUJIOB pacTeHU Apkapuu U AJpxapuu-Jla3ucrana.

Marepuan u Metoabl. OObeKTaMH HCCIIEIOBAHUS SBHU-
JUCH DHIEMHUYHBIC BUIBI pacTeHni Amxapuii: Allium
adzharicum M. Pop., Angelica adzharica M.Pop., Centaurea
adzharica Sosn., Erysimum contractum Somm. Et Levier.,
Psoralea acaulisvar. adzharica, Ranunculus ampellophylus
var. adzharica, Rubus adzharicus Sanadze, Dunemunu-
Hble BUIBI pacTeHH Axapuu - Jlasucrana: Amaracus
rotundifolius (Boiss.) Briq., Astragalus adzharicus M.Pop.,
Astragalus sommieri Freyn., Hypericum nordmanni Khokhr.,
Hypericum ptarmicifolium var. adzharicum, Linaria adzharica
Kem.-Nath., Osmanthus decorus (Boiss. et Bal.), Primula
megasaefolia boiss. E tBal., Quercus petra var. dshorochensis
¢. Koch., Rhododendron smirnovii Trautv., Rhododendron
ungernii Trautv., Rhynchospora caucasica Vahl., Scrophularia
chloranta Kyet Boiss., Scrophularia sosnovskyi Kem.-Nath.,
Scutellaria pontica C. Koch., Seseli foliosum (Somm. Et
Lev.) Mand.

OCyIeCTBICHBI SKCTICIUIIAN OT IIOOEPEIKBS IO BEICOKOTOP-
HBIX perioHoB Aixapuu B utone 2014 rona. Mccnenyemsie
pacteHus ObLTH cOOpaHHI B (ha3y IIBETCHUSI.

B mpouecce uccienoBaHns UCIOIb30BAHbI KPACHTEIH,
TPUIICHH, COJH, PACTBOPUTEIN U ACTEPreHTHl (HUPMBI
Sigma-Aldrich (Mranus), peaktuB PrestoBlue™Reagent
¢upmsr Invitrogen (CLLA), poctoBas cpexa JIMEM ¢up-
™Mbl Lonza (bensrus), sMOprnoHaIbHAS CBIBOPOTKA (PHPMBI
Gibco (CIIA).

80

[IpoBeneHo u3yveHne METaHONBHOHN (hpaKIIUK:

Tun Hagecka, | KomnuectBo | Konuen-
SKCTpPAKTa MT JAMCO, mi Tpauust
Merations- 52 0,35 150 mr/nn

Has Pppakuus

H3yuenue knemouHvlx mecmos Kyibmypul.

Knerounast nuHUS aeHOKapIUHOMBI MOJIOYHOM XKeIe3bl
yenoBeka MCF-7

- [IpoucxoxaeHue: 4eI0BeK, acHOKapIIMHOMa MOJIOYHOM
JKeTe3bl (TUIeBpabHAs KHUIKOCTB).

- Mopdonorus: anutennomnonooHast.

- YenoBus KyasTuBHpoBaHus: cpena - IMEM, ceiBopoTka
- sMOpuoHabHas 6b14bst 10%, 100 MKT/MII CTpenITOMUIINH,
100 U/mn nernmmminan, tupyBarNa 1mM.

- IIpouenypa nepeceBa - CHATHE KICTOK, UCIIONB3YS
tpuncul 0.25%. Ontumansras miotHocTs 2.0-4.0x10%
KJIETOK/CM?.

- Kpunokoncepsamus - pocroBas cpena, 8-9% DMSO,
1.0x10° knerok/mn B ammyse. JKu3HecrnocoOHOCTh mocie
KpHoKoHcepBamu: 94% (okpacka TPUIIaHOBBIM CHHUM Ha
HYJIEBOM IacCaxe).

- Kontpons koHTamMmuHanmm: 6akTepun, TpuObI M MUKOILIA3-
Ma He 00HapyKCHEI.

- VICTOUHUK MONTy4eHUs KJIETOYHOM JIMHUN: YHUBEPCUTET
3amagaoro OnHrapuo, Kanana.

Knemounas nunusa kepamunoyumut uenosexa HaCaT

- IIpoucxoxnenne: momydensl gokropoMm Norbert E.
Fusenig, Heidelberg (I'epmanusi) U3 CIOHTaHHO TpaHC-
(hOpPMHPOBAHHBIX SMUTEIHAIBHBIX KJIETOK KOXKH B3pOCIIOTO
YeIoBeKa, CIIOCOOHBI MTOTHOIEHHO AH(QepeHInpOBaThCS
1 00pa30BBIBaTH MHOTOPSAHBIC YIOPSAIOUYCHHBIE IIIACTHI.
- Mopdormorus: kepaTuHOTIOH00HAS.

- YenoBus KyasTuBHpOBaHus: cpena - IMEM, ceiBopoTka
- sMOpuoHabHas 6b1ubst 10%, 100 MKT/MII CTpenITOMUIINH,
100 U/mn nernmmmian, tupyBarNa 1mM.

- [Iponienypa mepeceBa - CHATHE KJICTOK JIBa’KABI B HEJle-
mro npu 70-80% monOCHOE, nenons3yst Tpurcud 0.25%,
onTHUManbHas IIoTHOCTE 1.0x10* KiteTok/cm>.

- Kpuoxoncepsanus - pocrosas cpema, 10% DMSO,
1.0x10°¢ knerok/mn B ammyse. JKu3HecrnocoOHOCTh moce
kprokoHcepBamu: 90% (0kpacka TPUIIaHOBBIM CHHHM Ha
HYJIEBOM IacCaxe).

- Kontpons koHTamMmuHanmm: 6akTepun, TpuObI M MUKOILIA3-
Ma He 00HapyKCHEI.

- MlcTouHMK momy4eHNs KISTOYHON JIMHHUH: J1ab0paTopHst
TKaHEBOM MHXKEHEPHUH U (DH3HOIIATOJIOTHH KOXKHU, THCTHTYT
Hepmaronorun, Bua Montu guKpera, Pum, Uranus.



GEORGIAN MEDICAL NEWS
No 5 (266) 2017

Obwas cxema npogedeHuUst IKCNEPUMEHNOB.
Keparunormre: HaCaTu knerku MCF 7 KyTsTUBHPOBAIIU B
moauduiuposannoii cpene Mrma — DMEM, coneprxkarieit
10% sMOproOHATBHYIO TEISYbI0 CHIBOPOTKY. KiteTku pac-
THJIM B CTaHIAPTHEIX ycrosusx (37°C, 5% CO,), sxcnosn-
IIUIO C UCCIIEAYEMBIMU BEIIECTBAMU MPOBOAMIIN B 24- Win
96-TyHOUHBIX IJIaHIIeTax. BEKMBaeMOCTh U CIIOCOOHOCTh
K npoiudepanyuy KyIbTHBUPYEMBIX KJIETOK ONPEAeIIsIH
¢ nomoineio peaktiba PrestoBlue™Reagent (Invitrogen,
CIIA). Crenenb MOBpeXJICHUS KJIETOK OLICHUBAIU Me-
TOJIOM HCKJIIOUEHHS KpacuTels (TpUIIAHOBBIM CHUHUIN).
JIJist BBISIBJICHUSI THIA KJICTOYHON THOEIHM HCTIONB30BaIN
(ITyOpeCleHTHYI0 MUKPOCKOIHIO U JU((epeHIInaIbHOe
okpamuBanue JJHK cucremoii akpuauH opaHXKeBbIH/
STHIUYM OPOMILI.

Onpedenenue Konuuecmea Kiemox.

st cHsitust kietok ucnomnb3oBanu 0,05% tpurncus. [ocie
OTKPEIUICHHS! CYCIICH3MIO KIIETOK IepeHOCHIN B SO MIT ITpo-
OMpKY, COZIEpPIKaIIyIO MTOJHYIO POCTOBOIO Cpe/ly B 00beme,
YeTBIPEXKPATHO MPEBBIIIAIONEM 00bEM pacTBOpa TPHII-
cuna. Lenrpudyruposanau 10 mun. npu 1500 o6/muH.
KneTkun pecycneH3upoBaiu B MOTHOW POCTOBOH cpefe.
KonnuecTBo KIIETOK B CYCHEH3MH CUMTAIN B TE€MOIUTO-
MmeTpe (kamepa [opsiea), KOTMYECTBO KU3HECTTIOCOOHBIX
KJIETOK - METOJOM MCKItoueHHs kpacurtens. /i 3Toro
B KJIeTOUHBIe cycrieH3un nooassumi 0,1% TpumaHoBbIi
CHHHI B paBHOM OOBEME.

Onpedenenue nponugepamuerol akmugHOCIMU U HCU3HE-
CROCOOHOCMU KILEMOK.

[IponugepaTnBHy0 aKTUBHOCTD M JKU3HECIOCOOHOCTD
KJIETOK OTIPEAETISUTH B 96-TYHOUHBIX MJIAHIIIETaX, UCTIONb-
3yst peaktB PrestoBlue™ (Invitrogen, CIIIA), cogepxa-
mui HeIyopeCleHTHBIH KOMIIOHEHT Trojy0oro mpera
- pe3a3ypuH, KOTOPbIA MOANGHUIUPYETCS KU3HECHIOCO0-
HBIMH KJIETKAMHU B BBICOKO(ITYOPECIIEHTHOE COeIMHEHUE
KpacHoro 1Bera. PrestoBlue™ Reagent pa3Boaiiu B KyJib-
TypasisHOH cpeze (1:9) n 1o6aBsAIH K KIIeTKaM B KOJIMIECTBE
100 mxi/nynka. [epen qodaenenuem PrestoBlue™ wirerku
oTMbIBANK | pa3 mobaBisist B KaKAyI0 JIyHKY 110 200 MK
u3oToHnYeckoro pocdarnoro oydepa (UDB), pH 7,4. Ha
Ka)KJIOM TUIAHILIETE OCTABISJIM JIYHKH C KyJIbTypaabHOUI
cpenoi 0e3 KJIETOK AJisl onpenesieHus 6a30BOro YpOBHs
¢dyopecueHnnu. OryopecueHIno U3MepsuTi Oocie WH-
KyOanuu B Tedenue 2 4 npu 37 C, ucnonsiys ¢puistp Ex
535 uM (£25 am), Em 615 uM (210 HM).

Lumomopponozuueckuii ananuz memooom 080UHO20 OKPA-
WUBAHUS CUCMEMOU AKPUOUHOBBLIL OPAHINCEBLLU/IMUOUYM
opomuoa @ryopecyeHmuol MUKpOCKOnUU.

Hutomopdonoruueckuii aHanu3 MpOBOIUIN METOAOM
JTBOMHOTO OKpaIIMBaHUA (TECT XKHUBBIC-MEPTBbIE KIETKH)
B 24-11yHOYHBIX IU1aHIeTax. CMech JAByX BUTAIBHBIX (uTy-
OPECIICHTHBIX KpacuTelel akpuauHa oparxkesoro (AO) u
stuanym opomuna (36) rorounu B UDB: 30 mxr/min AO u
30 mxr/mn EB. KynbrypansHyro cpey yaaasiii 1 3aMeHsUIn
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200 mx1 UDB u 200 mxit cmechio kacutenel. [InanmeTs
MHKYOMpOBaJIM IIPU KOMHATHOI TeMIieparype B TEMHOM
kaMmepe B TeueHHe 20 MUH, 3aTeM KJIETKU BU3YAIU3UPO-
Bayu U (oTorpadupoBain, UCIOIb3Ys (IyOopeCcUeHTHBIH
mukpockorn Axiovert 25 (Leiic, [epmanus), ocHaleHHbIH
UGPOBOH KaMEPOH.

W3 pacTUTENBHOTO CHIPhS TOTOBUIJIA METAHOJIBHBIC H3BJIC-
YEeHHS METOJIOM TIEPKOJISIIUH B TeueHHe 24 4acoB, KOTOPHIE
¢unsrpoBany yepes Oymaxubiid Gpuibrp. Gunprpar ucna-
PsUTH B POTAIIMOHHOM BaKyyM-HUCIIAPUTENIC U CYIIUIN IO/
BaKyyMOM JI0 CyXOTO OCTaTKa.

[TocpencrBoM uccnenoBaHus crnenupUUeckoil UTOCTA-
THUYECKON U LIUTOTOKCHUYECKOW aKTMBHOCTHU MPUPOAHBIX
Y CUHTETUYECKUX COCJUHEHUN MOJYyUYHIU 3HAYUMYIO
HH(pOpPMAIIHIO 00 X TOTEHIMAIBHOM CIIOCOOHOCTH OJIOKHU-
POBaTh POCT OIMYXOJIM B PE3YJIbTAaTe MPSIMOTO TOKCUYECKOTO
BO3JICUCTBUS HA pakoBble KJIETKU. [Ipu 3TOM, KITFOUEBBIM
MOMEHTOM SIBJISICTCS M30UPATEIbHOCTh JACHCTBUSA, T.C.
IIOTEHLIUAJIbHbIA IPOTUBOPAKOBBIA IIpEINapar, 4OJIKEH
OBITh 3HAYUTEIILHO 0OJIEe TOKCHYHBIM 110 OTHOIICHHUIO K
PaKOBBIM KJIETKaM, YeM K HOpMalibHbIM. B 1anHOM pasnerne
MIPEJICTaBJICHBI PE3YIBTAThl HCCIEAOBAHUSI METaHOIBHBIX
9KCTPakTOB. OIICHUBAIIU U CPABHUBAIIN CYMMAapPHBIH [TUTO-
TOKCHUYECKHH U HUTOCTaTH4YeCKuil 3pdhekT B OTHOIIECHUU
KYJIbTUBUPYEMBIX KJIETOK aJICHOKAPIIUHOMBI MOJIOYHOM
s)kene3sl MCF-7 u kepatunouutoB HaCaT. [l kaxmoro
TUIA KJIETOK OMPEACSUIH 3aBUCUMOCTh 103a-3¢eKra,
rpadUyeCKUM METOIOM PaCCUMTHIBAIMA KOHIICHTPAIUH,
BBI3BIBAIOIINE CHIDKEHUE KOJIMYECTBA KYJIbTUBUPYEMBIX

knetok Ha 50% (LT, 0).

Pesynemamer uccnedosanus yumocmamuyeckou akmug-
HOCMU 8 OMHOUEHUU KYTbMUBUPYEMBIX KIEMOK a0eHO-
Kapyunomul monounou nceneszvt MCF-7.

Knerounas nmuaus MCF-7 npencrasisier co00il KIIETKH
aJIeHOKapIIMHOMBI MOJIOYHOM »eJie3bl, BbIACICHHBIE B
1970 rony u3 Marepuana, MOJIYyYEHHOTO OT 69-jeTHel
skeHIHBI ¢ KaBkaza. AGOpesuarypa MCF-7 npoucxoaut
OT Ha3BaHUsi MuuuraHckoro pakoBoro ¢orna-7 B Jlerpoii-
Te, e B 1973 rony Oblia co3maHa 3Ta KJIETOYHAs JIMHUS
[7]. Ananu3 myONUKaIUi CBUACTEABCTBYET, UTO KJICTKU
st MCF-7 1 TuHUM KJIeTOK paka MOJIOYHOM JKeNe3sl -
T-47D 1 MDA-MB-231 ucnonbs30Baiuch B OOIBITMHCTBE
UCCJICIOBaHUH, TIOCBSILEHHBIX U3YUYEHHIO TIPOOIeM paka
MOJIOUHOM *kene3bl [3].

OcHosnvie xapaxmepucmuxu kiemoxk MCF-7:

- TIepBUYHAS OITyXOJIb: MHBA3WBHAs KapIIMHOMA MPOTOKOB
MOJIOUHOM JKEJI€3HI;

- IMEET PelenTOPhI 3CTPOTeHa;

- OTBEYAET Ha ICTPOrCHBI YCHJICHUEM Mpojrdeparuu;

- IMEET PelenTOPhI MPOrecTePOHa.

OTa KJIeTOYHAas JIMHUS COXPaHUIIa HEKOTOPBIE XapakTe-
pucTUKH T PEepeHIINPOBAHHOTO MUTENUS MOJOYHBIX
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’KeJie3, B TOM YUCIIe CIOCOOHOCTD 3aIlyCKaTh CUTHAIbHbIE
MPOIIECCHI B PE3YJIBTATEe B3aUMOJICHCTBUS IUTOILIA3MAaTH-
YECKHX PELENTOPOB ICTPOTEHA C JIMTaH/IOM U 00pa30BbI-
BaTb COOTBETCTBYIOLINE KOMIIJICKCHI.

Ha nHaganeHOM 3Tarne ucciieoBaHHs TPOBOMIN IpeBa-
PHUTENBHYIO OLIEHKY IMTOTOKCHUECKOTO AHCTBUS ITpenapa-
TOB: B cpeny KyasTuBupoBaHus kiaerok MCF-7 nobasnsnu
HccIeayeMble IIpenaparsl B KOHLEHTPALUH, pa3IHYaromei-
cs Ha TOPSIZIOK, B BUjie pactBopa B JIMCO; KoHIIeHTpaius
JIMCO Bo Bcex skcniepuMenTax coctasisiia 1%. B ciydae
KOHTPOJIBHOT'O 3KCIIEPUMEHTA B KYJIBTYPAJIBHYIO Cpey J10-
6asisui Tosibko IMCO B konIeHTpanuu 1%.

CratucTiuueckyro 00paboTKy pe3ysbTaToB MPOU3BOIUIN
C UCIOJIb30BAHUEM CTAHJAPTHOW KOMIIBIOTEPHOU Mpo-
rpaMMbl «EXCCI)}. CTaTUCTHYECKUE JaHHBIC IPEICTABJICHBI
B Buzge MSD, rae M — cpentnee apudmeruueckoe, SD —
CTaH/apTHOE OTKJIOHCHHE.

Pe3yabTarsl u ux obcy:xaeHue. B pesynprare mpose-
JICHHBIX HCCJIEIOBAaHUHN BBISBICH JIMIIb OIUH Mpenapar
(ycnoBHOE Ha3BaHHE «mpemapar 1»), obmagaromui 1u-
TOTOKCUYCKOW aKTUBHOCTBIO. Pe3ynbrarhl uccienoBaHus
IIpUBEICHBI B TabnuLe 1.

B mocnenyronpx 3KCIEPUMEHTax HCCICIOBAIH UTO-
TOKCHYECKOoe JieficTBre Tpenapara | B KOHICHTpAIUX,
MO3BOJIMBIINX IOJIYYHUTh 3aBUCUMOCTH J103a-3Qdekra u
onpenenuts 3Hauenus T/, .

Hccnedosanue yumomoxcuunocmu npenapama 16 omuo-
wenuu MCF-7. B aTOli cepuu 3KCTIEPUMEHTOB U3ydalH
BIIMSIHUE Mpenapara | Ha )KU3HeCIOCOOHOCTh KYJIBTHBUPY-
eMbIx k1eTok MCF-7. YcranoBneHo, yTo JaHHBIN ipenapar

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
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o0naaet BEIpayKEHHBIM J1032-3aBHCHMBIM LINTOTOKCHYECKUM
JIefiCTBHEM B IHana3oHe KoHIeHTpaui 5-100 MKr/mit Kyiib-
TypalbpHOH cpensl (Tabnuna 2). Ha puc. 1 mpusenena
3aBUCHMOCTh ITUTOTOKCHYHOCTH K KieTkaMm MCF-7 ot
KOHIIEHTpaluu npemnapara 1. Mcnomnb3yst JaHHYO KPHBYIO
paccunTaHa KOHIICHTpAIHUs, BbI3bIBaromas rudens 50%

knerok MCF-7 criycts 24 4 u pasHas 16 mxr/mi (LIT/, ).
80
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KoHueHTpauma B KynbTypanbHoi cpege, MKr/iun

Puc. 1. 3asucumocmov yumomokcuuHOCmu K Kiemram
MCF-7 om xonyenmpayuu npenapama 1

Pesynomamol uccredosanus yumocmamuieckol akmug-
HOCMU 6 OMHOUWEHUY KYIbMUGUPYEMbIX KEPAMUHOYUMOB
yenosexa tunuu HaCaT

B kadecTBe MOzenM KEPaTUHOLIMTOB YEJIOBEKA in Vitro 4ya-
CTO HCTIONB3YIOT KieTouHyto tuHuio HaCaT, momyuennyto
U3 CIIOHT@HHO TPaHC()OPMUPOBAHHBIX SMUTEIHAIBHBIX
KJIETOK KOXH B3pocioro yenoBeka [1]. Knetkn muHuM
HaCaT ucnonb3ytoT ansi u3yueHus: MpoIeccoB, MPOUC-
XOJSIIMX B SMHUJEPMHCE KaK B (PU3HOIIOTHYECKOM, TaK U
natonoruueckoM coctosiHuu. Keparunouutsl HaCaT co-
XpaHsoT qudhepeHIUPOBOYHBIH TOTSHIMA B KYJIBTYpEe U
B OTIPEIETICHHBIX YCIOBUIX IKCIPECCUPYIOT KJIACCHUECKHUE
Mapkepsl AuddepeHIrany KepaTuHOUTOB, TaKUe Kak
uTokepaTuHbl- 1 1 -10, uHBOMIOKpUH 1 dunarpuH [5] Kire-

Tabruya 1. Brusnue pasiuiuHbix KOHYEeHMpayui MemaHoIbHO20 IKCMPAKMa IHOeMUYHO20 pacmeHus pooa Erysimum
Aoorcapckozo ghnopucmuueckoeo pationHa Ha HcU3HecnocobHocms Kyromusupyemwix kiemox MCF-7

Konuentpanus, KoJ1-Bo Kj1€TOK OTH. KoJa-Bo HuTOTOKCHYHOCTD,
n/n
MKTI/MJI cpeibl el. ryop. KJIETOK, % %
KonTpomns (IMCO) 150 20,2+2.9 (n=24) 100 0
MeTaHOIBHBIH IKCTPAKT 1500 6,3+0,1 (n=8)'* 31,3 69
(mpenapar 1) 0,4+1,0 (n=8)"" 1,9 98

Y- p<0,05; - p<0,001; 7" - p<0,00001

Tabruya 2. Brusinue paziuynvlx KoHyenmpayuil npenapama 1
Ha oHcU3HeCnocobHocms Kynomusupyemoix kiemox MCF-7

Konuenrpanusi, MKI/mMa cpeasl

Koa-Bo kierok, %

HurtoTokcnyHOCTh, %

0 (KOHTpOIIB)
5
10
20
25
50
150

100+6,9 (n=16)
70,6+4,91(n=8)
52,144,517 (n=8)
42,945,171 (n=8)
38,7+1,17(n=8)
34,842,6'(n=8)
31,344,87(n=8)

29,4
47,9
57,1
61,2
65,2
68,7
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Tabnuya 3. Bausnue paznuunvix xonyenmpayuti npenapama |
Ha dcuzHecnocobnocme Kynemusupyemoix kiemoxk HaCaT

KonuenTpauus, MKI/mJi cpeabl

Koa-Bo kiaerok, %

HuroTokcuyHoCTh, %

0 (KoHTpOJIB)

100+6,9 (n=16) -
5 61,7+10,21(n=8) 38,3

10 35,4+6,9' (n=8) 64,6
20 20,5+5,71(n=8) 79,5
25 24,144,17(n=8) 75,9
50 21,8+2,87(n=8) 78,7

7= p=<0,001; 7'~ p<0,00001

Tounas mHuAI HaCaT siBisteTcs moaxomsieii MOAEIbIO I
H3yYCHUS He TONBKO MudhepeHnnaniy KepaTHHOIUTOB, HO
1 porepaTUBHBIX IPOIECCOB, a TAKXKE AIIONITOTHYECKON
rubenn kietok [8]. KileTkn maHHOW JIMHHM CIIOCOOHBI
MMOTHOIIEHHO Au(depeHupoBaTeCcs U 00pa30BBIBaTh
MHOTOPSATHBIC YIOPSIOYCHHBIC IIACTHI. JTO CBOWCTBO
JIeNaeT uX yIoOHOW MONEIEHOW CHCTEMOM IS M3YICHUS
MpoIeccoB (HOPMHUPOBAHUS MMUACPMATHHOTO IUIacTa [6]
1 Jaxke Uit GOpPMUPOBAHUSA SITUACPMHUCA TIPH TIepeCcaiKe
[2]. Kpome Toro, keparuHOuTe HaCaT ucmons3yor u B
Ka4eCcTBE MOIEIH BOCIIAIHUTEIBHBIX 3a00IeBaHUI B KOKE
TP U3YYCHUN CBOHUCTB MPOMYKIINH ITUTOKUHOB [4].

Hccneodosanue yumomoxcuunocmu npenapama 1 (me-
MAaHoONbLHAA Pparkyus) 8 oMHOWEHUU KepamUHOYUmos
HaCaT.

B skcmepnMeHTax M3ydeHO BIHMSHHE Ipenapara | Ha
KHU3HECIIOCOOHOCTh KyIbTHBHpYeMBIX KieTok HaCaT.
YcraHoBNeHO, UyTO AaHHAsA (Ppakuus oOnazacT BIpaXKeH-
HBIM J1032-3aBUCHMBIM ITUTOTOKCHYECKUM JICHCTBHEM B
JrarasoHe KOHICHTpanuid 5-50 MKT/MIJI KyNbTypalbHON
cpensl (Tabnma 3). Ha puc. 2 npencrasieHa 3aBHCUMOCTD

MUTOTOKCHYHOCTH K KietkaMm HaCaT oT xoHIeHTpanuu

npenapara 1. [TocpencTBoM AaHHOW KPHBOM paccuuTaHa

KOHIIGHTpamus, BeI3bIBatommas rudens 50% wietoxk HaCat

crycTs 24 gaca, kotopast cocrauna 6 mxr/mi (LITZL ).

100
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0

y=17.507In(x) + 18.245
R2=10.7949

LinToTokcnyHoCTb, %

0 10 20 30 40 50 60
KoHUeHTpauusa B KynbTypanbHon cpeae, MKr/mn

Puc. 2. 3asucumocms yumomokcuuHocmu K KJ1emKam
HaCaT om xonyenmpayuu npenapama 1

Moporornaeckuii aHami3 COCTOSHUS KJIETOK JI0 U TIOCIIe
BO3JIEMCTBUS MpenapaTta 1 mpeacTaBieH Ha puc. 1.

-

Puc. 3. PenpezenmamusHule ¢hryopecyenmuvie mukpogomoepagpuu xnemox MCF-7 (A,B) u HaCaT (C,D)
A,C - cnycmsa 24 u nocne dobasnenus JIMCO (pacmeopumens); B,D - cnycms 24 1 nocae so3z0eticmeus npenapama [
6 003ze 25 mxe/ma ¢ IMCO. Oxpawusanue cucmemoul akpuoOuH Opanxicessiil + smuouym opomuoa

© GMN
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Tabnuya 4. Konyenmpayuu npenapama 1, crudicaioujue H#cuzHecnocooHocms
KYIbMueUpyemuix kiemox wenogexa na 50%

3uavenus T, mxr/mu
IIpenapar
Kaerounasi muauss MCF-7 Kuerounas qunuss HaCaT
Ipenapar 1 6
Kypkymun 48

[uroTokcnueckoe neficTBHE mpermapaTa |, oka3pIBaio-
mee HanOosee BBIPAXKECHHOE BIHMSHUE IO PE3ylbTaTaM
AHAJIN30B, IPOBEACHHBIX C MPUMEHEHHEM PEaKTHBA
PrestoBlue™, moaTBepXIeHO CTaHIApPTHBIM TECTOM
Ha XUBBIX M MEPTBBIX KJIETKaxX C HCIOJIb30BAHUEM
BUTAJIbHBIX (DIIYOPECIEHTHBIX KPACHUTEICH - akpuIHa
OpaHXXEBOT0 M 3TUIANYM OpoMuma.

B sxcnepuMeHTax K KyJIbTUBUPYEMBIM B 24-TyHOUHBIX
IUTaHIIETaX KJIETKaM 100aBIIsIM METaHOJIBHBIN 9KCTPAKT
(mpemapar 1) u3 pacdera 25 MKI/MII KyIBTypaIbHOH cpe-
1. Cyers 24 gaca KJIETKH OKPaIIuBaIl U OIEHUBAIN
UX KOJIMYECTBO M COCTOSIHUE C TOMOIIBIO (hITyOpECLIEHT-
HOTO MHKPOCKOIIa, COBMEIIEHHOTO ¢ NH(POBOi (HOTO-
kamepoii. Ha puc. 3 mpencTaBieHsI penpe3eHTaTHBHBIE
¢yopecuenTasie Mukpogororpaduu krerok MCF-7 u
HaCaT cnoycrts 24 waca mocie BO3IeiCTBUSA pacTBopa
npenapara | B goze 25 mxr/ma u JMCO (B,D) u pas-
Horo ob6nrema tombko IMCO (xouTpoas) (A,C). Ipu
nerictBum npenapara Ha kiaetku MCF-7 BeisiBieH Oomnee
HU3KHUH 1T0Ka3aTesb 00IIETO KOINYECTBA KIETOK, YEM B
KOHTPOJIE, TIPU 3TOM MIPOLEHT MEPTBBIX HEKPOTUUECKHUX
KIIETOK (KpacHas (iryopecrieHnns) Obl1 BeCbMa He3HAUN-
teneH. Camxenne ynciaa kiaetok MCF-7mon nefictBuem
npemnapara 1, oueBUAHO, 00yCIOBICHO ITOJABICHUEM UX
nponudepanuu U akTUBanmei amomnrtosa. Emre Oomee
BBIpa)XKeHO nelicTBue mpemnapara | Ha kietku HaCaT.
Cuycts 24 4 mociae HHKyOaIlluy UX YICIO MHOTOKPATHO
CHIDKAETCSI, a TPOLEHT MEPTBBIX KIETOK, KOTOPBIE MOTYT
OBITH Ha CTAJMH MTO3/IHETO aroNTO3a MIN HEKPOTHYECKH-
MH (KpacHas GIyopecleHIns) J0CTATOYHO BHICOKHA.

B pesynbrare npoBeIeHHBIX UCCIEI0BAaHUM YCTaHOBIIEHO,
910 3(h(heKTHBHBIM IUTOTOKCHIECKHIM JeHCTBIEM 00Iana-
IOT METAHOJBHBIA SKCTPakT (Tpemapar 1) sHIeMHIHOTO
pacteHus Amxapckoro ¢uopucTHdeckoro pariona. Ha
OCHOBaHHH 3aBHCUMOCTH /1032-3((EeKT pacCINTaHBI KOH-
LEHTPALIH 3TOTO IpenapaTa B KylIbTypaJIbHOH cperie, Ipu
KOTOPBIX KOIIMYECTBO )KU3HECTIOCOOHBIX KIIETOK CHIKACTCSI
cryets 24 gaca na 50 % (T, ). 3navenwns [T, npu-
BEIEHBI B Ta0MIIE 4.

JlanHble, TpuBeneHHBIE B Tabnume 4, yKa3pIBaIOT, YTO
npenapar 1 He oOmanaer crienuPuUIecKOl IUTOTOKCHY-
HOCTHIO B OTHOIICHHUHN KJIETOYHON JTHMHHUH aJI€HOKapIH-
HOMBI MOJIOUHO# kene3sl uenmoBeka MCF-7, xoropas
XapakTepHa, HallPpUMEp, I PACTUTEIbHOTO MMUTMEHTA
KypKyMuHa. Beicokas cnenupuueckas QUTOTOKCHI-
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HOCTbH Tpenapara | B OTHOIIEHNH KEPAaTHHOLUTOB JacT
OCHOBAaHHE PacCMaTPUBATh 3KCTPAKT 3HAEMHYHOTO pac-
TeHHS AIKapCcKOro (IOPUCTHYECKOTO paitoHa [py3un
KaK NOTEHIIHAIBHOE (hapMaKOJIOTHIECKOE CPEJICTBO IS
Hapy KHOH TepaIruy NaToJIOTUH, 00yCIOBIEHHBIX OBBI-
meHHOH mponudepanneld KepaTHHOLIUTOB, HAIPUMED,
rcopuasa.
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SUMMARY

STUDY OF CYTOTOXIC ACTIVITY OF METHA-
NOL EXTRACTS OF THE ENDEMIC PLANT OF
THE GENUS ERYSIMUM OF THE ADJARIAN
FLORISTIC DISTRICT OF GEORGIA

Beridze D., Metreveli M., Joxadze M., Bakuridze K.,
Berashvili D., Bakuridze A.

Thilisi State Medical University, Georgia

According to the results, investigated methanolic extracts of
endemic plant from Adjarian floristic region of Georgia do
not have specific cytotoxicity against the cell lines of breast
adenocarcinoma MCF-7 human, which is typical, e.g., for
plant pigment curcumin. At the same time, the high specific
cytotoxicity of 2 and 3 fractions towards keratinocytes gives
reason for considering endemic plant extracts, of Adjarian
floristic region of Georgia, as a potential pharmacological
means for topical treatment of pathologies caused by in-
creased proliferation of keratinocytes, such as psoriasis.

Keywords: methanolic extracts, breast adenocarcinoma,
psoriasis.

PE3IOME

HCCJIEJOBAHUE IUTOTOKCHYECKOM AK-
TUBHOCTHU METAHOJIBHBIX SKCTPAKTOB
SHJIEMWYHBIX BUJOB PACTEHUM POJA
ERYSIMUM AJI’KAPCKOTI'O ®JIOPUCTHYECKO-
I'O PAMOHA I'PY3UHN

Bepunze 1.H., Merpeseau M.B., Ixxoxagze M.C.,
Bbaxypuuse K.A., bepamsuin J.T., Bakypuaze A. .

Tounucckutl 2ocyoapcmeenubiti MeOUYUHCKUU YHU8epCu-
mem, I py3us

B pesynbrare npoBeIEHHBIX UCCIEI0BaHUM YCTaHOBIIEHO,
9T0 3P PEKTUBHBIM MUTOTOKCHYECKAM ACHCTBHEM 001a-
JaeT METAHOJBHBIN 3KCTPAKT (TIpenapar 1) SHIEMIIHOTO
pacteHust AKapcKoro (IOPUCTHYECKOTO paiioHa.

[Ipenapar 1 He oOnagaeT cueupUIECKO IUTOTOKCHY-
HOCTBHIO B OTHOIICHUU KJICTOYHOW JIMHUU aJICHOKAPIU-
HOMBI MOJIOUYHOU xeje3bl uenoBeka MCF-7, koropas
XapakTepHa, HAIPUMEp, I PACTUTEIBLHOTO MUTMEHTA
KypKkymuHa. B Toxke Bpems, BrICOKas creruduyeckas
IMUTOTOKCUYHOCTh Mpemnapara | B OTHOIICHHUH Kepa-
THHOIUTOB JJA€T OCHOBAaHHE PAacCMATPUBATH IKCTPAKT
SHJEMUYHOTO PaCTCHH AKapCKOro (PIOpUCTUIESCKOTO
paitona I'py3uu kak MOTCHI[MAIbHOE (papMakoJIoru-
YECKO€ CPEACTBO Il HApY>KHOW Tepamuu MaToJOTUi,
00yCIJIOBIICHHBIX MOBBINICHHON nponudepanueit kepa-
THHOIIUTOB, HAIIPUMEp, IICOpHa3a.
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CORRELATION BETWEEN SPIROMETRY DATES AND SPECIAL ALLERGEN-
SPECIFIC IgE IN PATIENTS WITH BRONCHIAL ASTHMA IN WEST GEORGIA

Sepiashvili R., Chikhladze M., Khachapuridze D., Gamkrelidze S.

National Institute of Allergology, Asthma and Clinical Immunology, Georgian Academy of Sciences, Tskaltubo,Georgia;
Peoples’ Friendship University of Russia (RUDN University), Moscow, Russia

Bronchial asthma is a serious global health problem. 5% to
10% of persons of all ages suffer from this chronic airway
disorder. An atopic diathesis, a genetic predisposition to-
ward the production of IgE antibodies in response to pollen,
house dust mites, fungi, or animal-derived proteins, is the
most important risk factor for bronchial asthma. Prevention
of the disease, as well as effective diagnostic and treatment
methods have great importance for managing this problem
[1,4]. The modern approaches in the prevention and treat-
ment of asthma are delivered by GINA ,,Global Strategy
for Asthma Management and Prevention” [2,5]. The main
recommendations of this initiative have already been using
in different countries, includes Georgia, with consideration
of national peculiarities. The clinical-epidemiological study
revealed that the western Georgia is distinguished with
diversity and frequency of allergic diseases, especially high
rate of respiratory allergies caused by the acute factors of
eco-geographical climate: air temperature, humidity and
the variety of plants represented in the region .

According to the above-mentioned, at this stage, the study
aimed to establish correlation betwee airway obstruction
and specific IgE specificity, managing future treatment in
the patients with bronchial asthma, among the population
of west Georgia.

Material and methods. In the study have been involved 56
patients (among them 24 males and 32 females) of different
ages, with diagnostic bronchial asthma (according to GINA
recommendation), who applied to the S/R Institute of Al-
lergology, Asthma and Clinical Immunology of Georgian
Academy of Sciences for specific allegro-diagnostics and
for management of treatment (Tskaltubo, Georgia).

On the ground of the aim the study included the following
steps of allegro-diagnostics:

I step — Computerized spirometry by apparatus ,,SPIRO-
LAB 3” was conducted for verification of external respira-
tory changes and estimation level of bronchial obstruction.
Besides Peak expiratory flow (PEF), the following param-
eters were studied and analyzed: forced expiratory volume
in 1 sec (FEV1), forced volume vital capacity (FVC),
FEV1/FVC ratio (FEV1%) - Tiffeneau-Pinelli index.

IT step — To detect allergenization degree, total serum
IgE levels, specific IgE and concentration of Phadiatop,
using modern automated system - “Immuno CAP 100”
(PHADIA, Switzerland), were estimated in the patients.
III step- future treatment recommendations.

86

Results and their discussion. All 56 patients were under-
gone the spirometry measurement. Our results show that
from 56 patient 21 (38%) had very severe obstruction by
spiromatry: Pretest: FEV 1 —28%; FEF-45%; FEV1/FVC
ratio -55% on average. Post test: significant bronchodi-
latation was revealed FEV1> +12%( > 200mL) after the
inhalation of four puffs of a short — acting beta2 sympa-
thomimetic agent, e.r., 400 pg of salbutamol. In 19 (33%)
patients severe bronchoobstruction was established. By
spiromometry was revealed: Pretest: FEV 1 —42%; FEF-
55%; FEV1/FVC ratio -67% on average. Post test: signifi-
cant bronchodilatation was revealed FEV1> +12%( >200
mL) after the inhalation of four puffs of a short — acting
beta2 sympathomimetic agent, e.r., 400 ug of salbutamol.
In 14 (25%) patients moderate bronchoobstruction was
diagnosed, the spiromatry results were : Pretest: FEV 1 —
52%; FEF-65%; FEV1/FVC ratio -67% on average. Post
test: It was revealed significant bronchodilatation FEV1>
+12%(>200 mL). Only in 2 (4%) patients were diagnosed
the normal spiromatry.

All the patients were treated by GINA ,, Global Strategy for
Asthma Management and Prevention” with consideration
of national peculiarities. From 56 patients in 49 (88%) the
asthma was controlled, and only in 7 (12%) patients disease
was uncontrolled.

According to the analysis of the laboratory results obtained
after using modern automated system - “ImmunoCAP 100”
showed that all patients with bronchial asthma revealed
high titers of total IgE, Phadiatop test was positive in 48
(85%) patient from 56 and only in 8 (15%) Phadiatop was
negative. Identification of a particular allergen was carried
out by investigation of allergen-specific IgE.

In the patients with bronchial asthma of a specific positivity of
specific IgE to the weeds (Wx2) — ambrosia, plantain, clasp/
tarragon, atriplex —in 23 (53%) on average; tree dust (Tx9) -
alder, lactarius piperatus, nuts, oak, willow - 11 (19%) ; and
cereals (Gx1) - festuca pratensis, lolium temulentum, timoti
grass, poa - 9 (16%); Mx2 -Penicillium potatum, Cladospo-
rium herbarum, Aspergillus fumigatus, Candida albicans,
Alternaria alternate- 15 (21%) was revealed, only in 5 (9%)
patients we cannot established the allergy specific IgE.

It was established the correlation between spiromatry dates
and special allergen specific Ig E in patient with bronchial
asthma.
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According to the study results, among the etiologic factors
of bronchial asthma the highest percentage comes on plant
allergens-aeropollutants, which is proved by appropriate
specific IgE positivity. The modern management of al-
lergy is allegro-specific immunotherapy (ASIT), there are:
Allergen-specific subcutaneous (SCIT) and Sublingual
immunotherapy (SLIT), also called “desensitization,” has
been shown to reduce medication use and bronchial hyper-
reactivity, as compared with placebo, in mild to moderately
severe asthma, although it does not improve pulmonary
function values [3,6]. This statement applies mainly to
younger patients. ASIT has a markedly lower chance of
success in older patients who have had asthma for a long
time, whose symptoms arise independently of allergen ex-
posure, and for whom anti-inflammatory pharmacotherapy
has been less effective. ACIT is contraindicated in patients
whose pulmonary function is persistently impaired with
FEV values below 70%. Specific immunotherapy should
be performed only by a physician with experience in al-
lergology. It does not replace effective anti-asthmatic phar-
macotherapy, but should rather be seen as a complementary
element of asthma management. There is accumulating
evidence that ACIT can help prevent the progression of
allergic rhino-conjunctivitis to allergic asthma in children
and adolescents.

The patients suffering from bronchial were supplied with
the data of aeropolinometer “Burkard Trap”, developed
by our clinic permanently updating calendar for distribu-
tion of aeroallergens in Imereti region, which reflects the
concentration of blossoming plant-trees and atmospheric
aeroallergens in the air at a given period of time.

Conclusion.

By spirometry is possible to estimate degree of bronchoob-
struction and severity of disease in patient with diagnostic
bronchial asthma.

Increased concentration of Immuno CAP/Phadiatop in
blood indicates to the present of bronchial asthma to in-
halative allergens.

“Immuno CAP 100” allowed us to specify/determine the
presence of specific IgE to certain allergens in blood serum.
It was established the correlation between spiromatry dates
and special allergen specific Ig E in patient with bronchial
asthma.

The high level of specific IgE to aeroallergens was revealed
in the patients with bronchial asthma, the specificity of
which was particularly strengthened by correlation with
other allergens specific for the given region. The latter is
of great importance for providing the effective and safe
allegro-specific immunotherapy (ASIT) and successful
preventive measures.

© GMN
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SUMMARY

CORRELATION BETWEEN SPIROMETRY
DATES AND SPECIAL ALLERGEN- SPECIFIC IgE
IN PATIENTS WITH BRONCHIAL ASTHMA IN
WEST GEORGIA

Sepiashvili R., Chikhladze M., Khachapuridze D.,
Gamkrelidze S.

National Institute of Allergology, Asthma and Clini-
cal Immunology, Georgian Academy of Sciences,
Tskaltubo,Georgia; Peoples' Friendship University of
Russia (RUDN University), Moscow, Russia

The study aimed to establish correlation between airway
obstruction and specific IgE specificity, managing future
treatment in the patients with bronchial asthma, among
the population of west Georgia. In the study have been
involved 56 patients (among them 24 males and 32 fe-
males) of different ages, with diagnostic bronchial asthma
(according to GINA recommendation). On the ground of
the aim the study included the following steps of allegro-
diagnostics: I step — Computerized spirometry by appa-
ratus ,,SPIROLAB 3”. II step — To detect allergenization
degree, total serum IgE levels, specific IgE and concentra-
tion of Phadiatop, using modern automated system - "Im-
muno CAP 100", were estimated in the patients. III step-
future treatment recommendations. All 56 patients were
undergone the spirometry measurement. Our results show
that of 56 patient 21 (38%) had very severe obstruction by
spiromatry: Pretest: FEV 1 —28%; FEF-45%; FEVI/FVC
ratio -55% on average. Post test: significant bronchodi-
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latation was revealed FEV1> +12%( >200 mL) after the
inhalation of four puffs of a short — acting beta2 sympa-
thomimetic agent, e.r., 400 pg of salbutamol. In 19 (33%)
patients severe bronchoobstruction was established. By
spiromometry was revealed: Pre test: FEV 1 — 42%;
FEF-55%; FEV1/FVC ratio -67% on average. Post
test: significant bronchodilatation was revealed FEV1>
+12%( >200 mL) In 14 (25%) patients moderate bron-
choobstruction was diagnosed, the spiromatry results were.
Pretest: FEV 1 — 52%; FEF-65%; FEV1/FVC ratio - 67%
on average. Post test: It was revealed significant bronchodi-
latation FEV1> +12%( >200 mL). Only in 2 (4%) patients
were diagnosed the normal spiromatry. In the patients with
bronchial asthma of a specific positivity of specific IgE to the
weeds (Wx2) — ambrosia, plantain, clasp/tarragon, atriplex
- in 23 (53%) on average; tree dust (Tx9) - alder, lactarius
piperatus, nuts, oak, willow - 11 (19%); and cereals (Gx1)
- festuca pratensis, lolium temulentum, timoti grass, poa - 9
(16%); Mx2 -Penicillium notatum, Cladosporium herbarum,
Aspergillus fumigatus, Candida albicans, Alternaria alter-
nate- 15 (21%) was revealed, only in 5 (9%) patients we can-
not established the allergy specific IgE.

It was established the correlation between spiromatry
dates and special allergen specific IgE in patient with
bronchial asthma. The latter is of great importance for
providing the effective and safe allegro-specific immuno-
therapy (ASIT) and successful preventive measures.

Keywords: bronchial asthma, spiromatry, special aller-
gen- specific IgE, ASIT.

PE3IOME

KOPPEJISILUSI MEKIY CIIMPOMETPUYECKH-
MU MTOKA3ATEJISIMA U CIELIU®OUYHOCTHIO
AJUIEPTEHCHTELHIU®UYECKHUX IgE Y MAIIUEH-
TOB C BPOHXUAJBHON ACTMON

Cenunamsuiu P.H., Unxnanze M.B., Xauanypunse /I.P.,
TI'amkpeanaze C.JI.

HUHN annepeonozuu, acmmbl u KIUHUYECKOU UMMYHOLOUU
Axademuu nayx I'pysuu, Lxanmyéo, I pysus,; Poccutickuti
YHUBepcumem opysicowvl Hapooos, Mocksa, Poccus

Llenbro MCCIeJOBaHUS SIBUJIOCH OTIPE/ICTICHUE KOPPEISILIAH
MEXY IaHHBIMHU CIIMPOMETPHH U CIIeLUaIbHBIMH, aJliep-
rocniennduanbivu IgE cpenu nacenenust 3anaanou [py3un
¢ 11eJTbk0 3 HEKTUBHOTO JICUCHHS TAIIUCHTOB C THATHO30M
OpOHXMATILHON aCTMBI.

Hccnenoano 56 manyeHToB pa3IMIHOIO BO3PACTa, U3 HUX
MAaJIBYUKOB - 24, 1eBOUeK - 32 ¢ TMarHO30M OPOHXHUATBHON
aCTMBI, KOTOpBIE 00paTUiIch B THCTUTYT aneproiaoruu,
aCTMBI M KIMHUYECKOW MMMYHOJIOTHH AKaJeMHH HayK
I'py3un (Lxanty0o, ['py3us) ans ajuieprognarHoCTUKH.

88

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

Hccnenosanue BKIIOYANO cleayromiye sTansl: I atan
- KoMnbloTepHas crnupomerpust Spirolab III; 11 stam -
ornpezesenue crenuduueckoro IgE B ChIBOPOTKE KPOBH €
MIOMOIITbI0 aBTOMATH3UPOBaHHOI cuctemsl «Immuno CAP
100» (PHADIA, IlIseiiniapus); III atan - nmnanupoBanue
3¢ PEKTUBHOTO JICUEHHs- aJIepreH-crenuduieckas uM-
MYHOTEpaITusl.

B pesynbrare mpoBeIeHHOTO MCCIEOBAHUS BbHISBICHA
KOppemsus MEXKIy TaHHBIMU CIIUPOMETPUU M CIEIIH-
aNbHBIMH, ajuieprocnenuduaabivu IgE y 001bHBIX OpOH-
XHaJIbHOM aCTMOM, YTO BECbMa 3HAUUMO IS IPOBEJCHUS
1eJIeHANPaBIICHHOTO JIeueHUs, YPPEKTUBHON 1 Oe30T1acHO
HMMYHOTEPAIHH U YCIICIIHOW pean3aiuu npoduiakTu-
YECKHX Mep.
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OIIEHKA ITAPAMETPOB BHEHIHEI'O IbIXAHUA CTYJAEHTOB

Bamnmsuiau T.H., Yuxaaaze M.B., Famkpenuaze C.JI.

Hayuonanvuas axaoemus nayx I pyzuu, HayuonansHulil uncmumym aniep2onouu, acmmbl
U KnuHuyecko ummyHonoauu, L{kanmyo6o, I'ocyoapcmeennuiii ynumseepcumem um. Axaxu Llepemenu, Kymaucu, I py3us

TecHast cBS3b JBIXaTEINBEHOH CHCTEMBI C APYTHMH CHCTEMa-
MH 1 OpraHaMH, e¢ 3Ha4UTEeJIbHOE YJacTHe B IPOIEccax
o0OMeHa BEIIECTB €lIe pa3 JOKa3bIBaeT UCKIIOUUTEIBHYIO
poJib M3ydeHUs! QYHKIMU BHEIIHEro IbIXaHWs. MeTonbl
HCCIIEIOBAHNUS IIapaMeTPOB BHEIIHETO JbIXaHUs Ompere-
JISIFOT BOBMOYKHOCTB OLICHUTh aHATOMO-(DHU3HOJIOTHYEeCKHE
0COOCHHOCTH CTPYKTYPHBIX €IMHUII JITKHX, 8 TAKKE aIeK-
BaTHOCTB OTAENBHBIX TPOLECCOB, KOTOPBIE 00ECIICUNBAIOT
ra3000MeH MeX Iy aTMOC(EPHBIM BO3/TyXOM H JISTOYHBIMH
KanmmwusipaMd. OCHOBHBIM METOZOM (DYHKIIHOHAIBHOTO
WCCIIEIOBAHMS JIETKUX SIBISIETCS CIUPOMETpPHUS, KOTOpast
MO3BOJISIET (PUKCHPOBATh M3MEHEHUS JIETOYHOTO 00beMa
B IIpOLIECCEe PA3NINYHBIX PEKUMOB JIBIXaHUSA, & TAKKE pe-
THCTPHPOBATh CKOPOCTH JIBIDKCHHS BO3IyXa B YCIOBHSX
HM3MEHSIOIIerocs oobema Jierkux [2-4,6,8].

OxpaHa 3710pOBBSI CTYIECHTOB SIBISIETCS OJHOW W3 3Ha-
YUMBIX CONMAIBHBIX 3a/1a4 COBPEMEHHOTO OOIIECTBa.
O dhexTuBHAS TOATOTOBKA BEICOKOCIICTIHATH3NPOBAHHBIX
KaJpOB TECHO CBSI3aHa C OXPAHOH 37I0pPOBBS MOJIOOTO HO-
KOJICHHSI, TIOBBIIIICHHEM paboTOCTIOCOOHOCTH CTYICHTOB.
B coBpeMEHHBIX yCIOBUSX COLMAIBHOM, MOJUTHYECKOM,
SKOHOMHYECKOH JTaOMIBHOCTH JaHHAsI MPOCIOoiika Imo-
MyJSUN UCTIBITBIBACT 3HAYUTEIBHOE OTPHUIATEIBHOE
BIHSIHUE (PAaKTOPOB OKPYKAIOMIEH CPEIBI, YTO CBS3AHO C
BBICOKMMH (PU3NIECKUMH, SMOIIMOHATBHBIMHI U YMCTBCH-
HBIMH Harpy3KaMH, CBSI3aHHBIMH C TIEPHOJIOM aJanTannuu
K HOBBIM yCJIOBHSIM CTYJICHUECKOHN XHU3HMU. JloKa3aHo, 4TO
CTYAEHTHI TIEPBBIX TPEX JET 00yUeHHs NMEIOT OoJee BbI-
COKHE TTOKa3aTely 3a00JIeBaEMOCTH, PACTPOCTPAHCHHS
HETaTUBHBIX TEHACHINI B 00pa3e HU3HH, HEIOCTAaTOYHBIN
YPOBEHb THTHEHUYECKOTO BOCTIUTAHHS. DTH (PaKTOPHI IPH-
BOJIT K CHIDKCHHUIO aJaliTalliil MOJIOJICKH, B CBS3U C UEM
TIPOSIBIISIOTCSI CEPbE3HBIE COIMANTBHO-TICUXOJIOTHYECKHE U
MEIUIMHCKHE TPOOIEMBI, BOSHUKAIOIIHE B TOM WIIM HHOH
¢dopme [1,5,7].

[IpoBenen nmureparypHBIi 0030p C HEBI0 M3yYeHUSI IO00-
HBIX MCCIIEIOBAHNH, XOTS B TOYHOCTH ITyOMKALNH ITOTOOHBIX
WCCIICIOBAaHNI HE BBIBICHBI. Pe3ynbTarhl, MOTyUCHHBIE B
XO7Ie€ TIPOBEZICHHOTO MCCIIEA0BAHUS ITOMOTYT chopMynnpo-
BaTh NMPOQMIAKTHUECKHE PEKOMEHIANNH IS YTy dIICHUS
TIapaMeTPOB BHEIITHETO JIBIXAHMS, NCXOJIS M3 HALIMOHAIBHBIX
Y BO3PACTHBIX 0COOEHHOCTEH HCCIIEIYEMOM TPYIIITHL.

B cBs3u ¢ BhImeyka3aHHBIMU ()aKTaMH SBISIETCS aKTy-
QJIBHBIM HCCIICIOBAaHNE M YTOYHEHHE (PH3MOIOTMIECKUX
rokazarenedl (PyHKIUHM BHEIIHETO IBIXaHMS CTYJICHTOB C
LEJIBIO MIPEBEHIINH Pa3BUTHS NICHXOCOMAaTHIECKUX pac-
CTPOMCTB M MOBBIIIEHHUS KaueCTBa Iporiecca 00yIeHUs.

© GMN

Lenpto rccie1oBaHMs SIBIIIOCH IPOBEICHNE CITUpOTrpadu-
YECKHUX HCCIIEAOBAHUM C IENBI0 YTOYHCHUSI PETHOHANb-
HOW HOPMBI OCHOBHBIX (DPHU3MOJIOTHYECKHUX ITOKa3aTeleit
(DYHKIMM BHEUIHETO JBIXaHUS MPEICTAaBUTENEH MOIONOH
Bo3pacTHOH rpymmsl (18-21 xer) momymsmwm [ py3un.

Marepuan u Metoasl. [IpuHIIIIOM CITy4daifHO# BEIOOPKH
B OCEHHE-3UMHUH 1eproy] 00cae10BaHb 235 mpakTHIeCKH
3IIOPOBBIX CTYIEHTOB B Bo3pacte oT 18 1o 21 roma, neymi-
ku - 103, roromm - 132. VccnenoBanue (QyHKIMI BHEITHETO
JIBIXaHUSI TIPOBOJIHIIM METOIOM KOMITBIOTEPHOH CITMPOMETPHI
C IpUMeHeHreM armapara Spirolab 3 1 METoIoM IMyJIbCOKCH-
meTprr. CHpOMETPHYIECKHE HCCIIEIOBAHMS TTPOBOAMIINCEH
Ha 0a3e HarmoHanbHOro Hay49HO-MCCIIEI0BATEIbCKOTO MH-
CTUTYTa KIMHUYECKOH MMMYHOJIOTHH, aJUIEPTHN ¥ aCTMBI
Axanemun Hayk [ pyzun (LxanTy00), B yTpeHHIE Yachl Ipr
MH()OPMHUPOBAHHOM COIVIACHU CTyZIEHTOB. IIporpamMmuoe
obecrieueHre Mo3BOJsIeT KOHBEPTHPOBATH OOBEMHBIE H CKO-
pocTHBIe TIOKa3ateny B cuctemy BTPS u cpaBHHMBaTh ux ¢
JIOJDKHBIMY BETMTUHHAMH.

MeTosoM MyJIbCOKCUMETPHH ONPEACISIA CTENeph HAChI-
MICHUS] TEMOTIIOOWHA KHUCIOPOIOM, %o.

MeTonoM ciupOMETpHH OLICHUBAJIN CIETyIIHE TapaMe-
TpHI: )KU3HEeHHas eMKocTh terkux (JKEJT), popcupoBan-
Has xu3HeHHas eMKocTh Jerkux (OXKEIT), o6pem dop-
CHPOBAHHOTO BBIOXa 3a mepByio cexyHay (DXKEJI),
00peM (QopcHpPOBAHHOTO BBIIOXA 32 | CEK/’KM3HEHHAS
eMKOCTh JIeTKuX (mHAekc TuddHo), mukoBas (Makch-
MaJbHas1) 00beMHAast CKOPOCTH (POPCUPOBAHHOTO BBIIOXA
(ITOC); makcumaabHasE CKOPOCTH BBIOXA HAa ypPOBHE
BbIOXa 25% (opcHpOBaHHONW KU3ZHEHHONH €MKOCTH
nerkux (MOC25%); makcuMaabHas CKOPOCTh BBIIOXA
Ha ypoBHE BeIoxa 50% ¢dopcupoBaHHAsA KU3HECHHAS
eMkocTh Jerkux (MOC50%), MmakcuManbHas CKOPOCTh
BBIZIOXa Ha ypoBHE Bbmoxa 75% DXKEJI (MOC75%),
cpenHss 00bEMHAS CKOPOCTH B HHTEPBANIE MEXTy 25%
u 75% D®XEJI (MOC 25-75%), MakcuManbHas BEHTH-
nsanusa nerkux (MBJI), o6pem GopcupoBaHHOTO BIOXa
3a mepByto cekyHay (ODB), pezepBHEIit 00beM BBIIOXA
(POB), emkocts Bnoxa (EB). BrimonHeHne MaHEeBpOB
JUTSI OTIPEJICIICHNS )KU3HEHHOW €MKOCTH JIETKHX U (op-
CHPOBAaHHOM )KM3HEHHOM EMKOCTH JIETKUX IPOBOJIUIIOCH
MOCJIEZIOBATENIbHO. B mpomecce onHOTO HCcaeT0BaHUS
HCIOIB30BAJIIOCH TPH MOBTOPHBIX M3MepeHus.. B mpo-
[[ECCE OTHOTO MCCIECAOBAHMS HCIOJIb30BATOCHh TPH
MOBTOPHEIX M3MepeHus. CTaTUCTHYIECKYI0 00paboTKy
pe3yIbTaTOB HCCCIENOBAHUSA MPOBOIUIHN, BBIUYUCISL
cpenHee apudme Traeckoe 3HaueHue (M), ommoKy cpen-
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Hero apudmMeTnyeckoro 3Ha4eHus (m), ¥ IPeJCTaBIISIN
B BuJe M+m. Pa3nuuus Mex1y IpylnaMu OLCHUBAIU
¢ noMouieo t-kputepuss CThIOIEHTa, JOCTOBEPHBIMU
CUMTANUCH pe3ynbTaTsl pu p<0,05. MHTepnperanus no-
Kazaresnel CIupoMeTPUH IPOBOUIIACE MEX Y I'pYyNIIaMu
Pa3IMYHOTO M10J1a, & TAK)KE [0 OTHOIIEHHUIO K PACUETHBIM
MoKa3aTesiM HOPMBI.

Crnenyetr OTMETHTh, UTO CTYAEHTHI, IPUHUMAIOIINE
y4yacTHe B MCCIIIOBAHUM, HE UMEIH HUKaKuX kanob co
CTOPOHBI 3710pOBbsI (0OCOOEHHO B OTHOLICHUH JIbIXaTellb-
HOM cuctemsl). Vicxoast U3 AaHHBIX aHKETHI-ONPOCHHUKA,
OHHU He OBUTM 4acTO MOJABEPKEHbI HHPEKLIHUSAM U JIPYTUM
3a00JIEBaHUSAM BEPXHUX JIBIXaTEIbHBIX MyTeH, HE UMEIH
Kano0 CO CTOPOHBI ABIXaTEILHONM CHCTEMBI U He Ooneu
HUKaKHMU 3a00JIBaHUSMU B TeueHUE 2 Heelb JI0 IpoBe-
JICHUS UCCIICJIOBAHNUS.

Pe3ynbTarsl U uX 00cy:xkaenne. KomnbloTepHas cnupo-
MeTpHUs MPOBOJMIACE cornacHo ctaHmapTam ERS, ATS.
Pe3yJ'H)TaTI)I HUCCICAOBAHUA (1)yHKIII/II/I BHCIIHET'O AbIXaHUA
y 00CJIeI0BaHHBIX CTYJCHTOB IIPECTaBICHBI B TAOIHUIIE.

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

I'panuneit Hopmanbpubeix 3HaueHuit XEJI, ®XKEJI,
®XKEJI1, unnexc Tudbpuo, [TIOC, MOC75%, MOC50%,
MOC25%, MOC25-75% »Tux mokas3arejici CUMTaeTCs
80% oT gomkHOM BeanuuHBI. Kak Mmoka3pIBalOT MC-
clie/loBaHUsl, BCE MOKAa3aTeNIM HAXOASATCS B Mpelesiax
BO3PACTHON HOPMBI.

HUccnenoranue XKEJI nanHOH BO3pacTHOM I'PyIIBI BBISIBH-
J10, 4TO ee (haKTH4ecKas BeTMUMHA HAXOMUTCS B Ipeesiax
HOPMBI y OOOMX II0JIOB, OIHAKO CIIEIYET OTMETUTh, YTO
MIOKAa3aTeNn y JIMIL )KEHCKOTO I10J1a 0Ka3aJIUCh HECKOIBKO
Boite: JKEJI geBymek - 109.5+4.5%, JKEJI oHOmIEH -
9945.25, uT0, ap Bcell BEpPOSITHOCTH, CBSI3aHO C MEHBIIIUM
MPOLIEHTHBIM KOJTMYECTBOM KYPSIINX KEHIIUH-CTYICHTOK
B CPAaBHEHMH CO CTyAEHTaMM MYXCKOTO ITI0JIa H, B OIpe-
JICTICHHOW CTETeHU, C BHEJIETOYHBIMU PECTPUKTHBHBIMU
W3MEHEHUSIMH, 00y CIIOBICHHBIMH OTPaHU4YEHHON TIOJIBHIK-
HOCTBIO TPY/JHOW KJIETKH BBHJy OTHOCHTEIBHO CJIa00ro
Pa3BUTHUS BCIOMOT'aTEIbHBIX ABIXaTeIbHBIX MBIIIIII.

Hccnenosanue GhOpCHUPOBAHHOW KH3HCHHOW €MKOCTHU
JIETKUX BBISIBWJIO, YTO ATOT IMOKa3aTellb COOTBETCTBYET

Tabnuya 1. @yukyuonansbHble NOKA3amMenu BHeuHe20 ObIXaHUs y 00C1e008aHHbIX cmyoenmos (n=235)

JeBymku (n=103) wHomu(n=132)
IMapameTpsl

CIpoMeTpHH Predicted Pretest Pretest % Predicted Pretest Pretest %

(Mzm) (Mm) (Mm) (M£m) (M£m) (Mm)

KEJT 3.66=0.121 4.005+0.045 | 109.5+4.5 | 5.80+0.417 | 5.501+0.209 99+ 5.25
DXKEII 3.64+0.110 3.46+0.110 95+ 6.0 5.55+£0.394 | 5.363+0.145 98+ 10.20
DOXKEI 3.19+0.070 3.33+£0.115 104+ 3.60 4.59+0.316 | 4.54+0.056 100+ 8.38
I1ocC 7.02+0.157 5.28+0.111 74.5£0.79 | 10.31£0.447 | 9.28+0.575 90+2.16
OXKEJI1/KEI 84,4+ 2.701 96.5+ 6.550 114.5+ 7.5 82.7+ 1.221 85.7+£ 0.90 104+ 1.41
DXEJ1/DXKEI 84.4+2.701 83.2+3.901 98.5+ 1.41 82.7+1.221 82.7+ 1.221 99+ 0.81

MOC75% 2.19+£0.025 1.845+0.758 100+ 8.5 2.225+0.225 | 2.270+0.020 87+ 6.0
MOC50% 4.52+0.062 3.925+ 1.220 87.0+5.0 | 5.870+0.320 | 5.46+0.085 94,5+ 2.5

MOC25% 6.21+0.091 4,745+ 0.135 76.5+3.5 5:201%0.396 4.69+0.08 84+ 7.0

MOC25-75% 4.1+ 0.0301 3.445+0.305 84+ 17,0 8.880+0.460 | 9.35+0.455 98+ 7.0

Crenens Hacwienus Hb 02,% 98,65+1,0
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Bo3pacTHOI HOpMe, xoTst DOXKEJI y mur sxeHckoro moja
(95+6.0%) HECKONBKO CHIKEHA B CPaBHEHHUH C JIMIIAMU
Myskckoro mona (98+10.20%), HecMOTps Ha TO, YTO JKU3-
HEHHas €MKOCTh JIETKHUX OCTAaeTCs B MpeJesax HOPMBI
u gaxe Boime - 109.5+4.5%. UsBectHo, uTo Oojee cy-
mecTBeHHoe cHibkeHue dopcupoBanHoi JKEJI mo cpag-
Henuto ¢ JKEJI roBoput o HapymeHHsIX OpoHXHaTbHOM
IPOXOIUMOCTH. B naHHOM ciiydae MOXHO CyIUTh TOJIBKO
O PHUCKE M ONpeNeNICHHOW TEHISHIINN K 00CTPYKTUBHBIM
HOPaXKeHU M JIETKHX, IOCKOJIBKY MOJIOZO BO3pacT U IoKa
€l1le BBICOKUE a/IallITUBHBIC CBOMCTBA PECIIUPATOPHOM CH-
CTEMBI 00ECIIeUNBAIOT pabOTy ABIXaTEIbHOIM CUCTEMBI Ha
JIOJDKHOM YPOBHE.

O0beM (hopcHpPOBAHHOTO BBIZ0XA, MOKA3BIBAIOIIHI TOT
00BbeM, KOTOPBIH 00CIeIyeMbIil CITOCOOCH BBIIOXHYTH 3a
MEPBYIO CEKYHY MPH MAKCUMAJILHO OBICTPOM U IITYOOKOM
BBIJIOXE TIOCIIE MPEBAPUTEIILHOIO MAKCUMAJIBHOTO BIOXa
(®XEJI1), HaxoguTcs B pesienax HOpMBI.

TToxazarenu OXEJI1/KEJT u ®XEJI1/DXKEJI Takxe Ha-
XOJIATCS B MpeiesiaX BO3PACTHON HOPMBI.

IMukoBas (MakcuMasbHasi) 00bEMHAasl CKOPOCTh (opcu-
POBAaHHOTO BBIOXAa — CHIDKEHA Y JIMI[ KEHCKOTO IoJa
B CpaBHEHHH C roHOmamu - 74.5+0.79% - 90+2.16%,
COOTBETCTBEHHO.

Yro Kkacaercs, NOKa3aresied MaKCUMaJlbHOU CKOPOCTH BbI-
JI0Xa Ha ypOBHE BBIJI0XAa PA3IMYHOIO IIPOIIEHTHOTO 00beMa
(OpCUPOBAHHOI XKM3HEHHON EMKOCTH JIETKHX, 3TH IT0Ka3a-
TEJIM BapbUPYIOT, YKa3bIBast Ha ONpe/ieIeHHbIE TeHICHIIUN
(YHKIIMOHAIBHOTO COCTOSIHUSL W HAITPsHKEHHUE MPOLIECCOB
ajanTaluyi pecnupaTopHoOM cucteMmbl. B yactHOCTH,
MOC25% - MakcuMaibHas CKOPOCTb BBIOXa HA YPOBHE
BbIZIOXa 25% (OPCUPOBaHHO )KU3HEHHONW €MKOCTH JIeT-
KUX, HE3HAUUTEIBHO CHMXKEHA B 00OMX IOJIOBBIX KaTEro-
pUsIX: y IeBYIIEK-CTyACHTOK OHa coCcTaBisuIa - 76.5+3.5%,
y CTyAE€HTOB-toHOIIEH - 84+7.0%, 4TO CBUIETEIHCTBYET O
CHIDKCHUU TPOXOJMMOCTH KPYIHBIX OpOHXOB. JlaHHBII
MIOKa3aTelb Y AeBYIIEK ObLI HUXKE, 4YeM Y IOHOIICH.

MOC50% - MakcuMaibHas CKOPOCTb BBIOXa HA YPOBHE
BoIZioxa 50 % QopcrpoBaHHON )KN3HEHHOW €MKOCTH JIeT-
kux 1 MOC75% - mMakcuManbHasi CKOPOCTh BbIIOXa Ha
ypoBHE BBIOXa 75% HaxXoAsTcs B Ipenenax HOPMBI, YTO
CBUJIETEJIBCTBYET O HOPMAJIbHOM IMPOXOIUMOCTH CPEIHUX
U MEJIKUX OpPOHXOB, CIIETyeT OTMETHTh, YTO HAOIIOAACTCS
TEHJCHIMSI K CHIKCHUIO JTaHHBIX IOKa3aTelell, 4To ere
pa3 mog4yepkuBaeT HEOOXOMUMOCTh YKPEIUICHUs ajar-
THUBHBIX BO3MOXXHOCTEH MPOBACHUS MPOPUIAKTHIECKUX
Mep 110 TIPeIyNpPEeXICHUI0 00CTPYKTUBHBIX 3a00JIeBaHUI
JIBIXaTeIbHON CUCTEMBI.

MOC25-75% - cpemusisi ckopocTh Beioxa 25-75% dopcu-
POBaHHOM KU3HEHHOW €MKOCTH JIETKUX TaKKe CBUETENb-
CTBYET O TCHICHIINH K OCJTa0JICHUIO MPOIIECCOB aIanTalluH

© GMN

M O PUCKE CHIDKCHHUS MPOXOAUMOCTH OpPOHXO-JICTOYHOMN
CHCTEMBI.

Pacrtymast ypoaHu3sanus oTpaxxaeTcst Ha alaliTUBHOM mepe-
CTpOIIKe armapara BHEIIHETO AbIXaHUs MOJIOJI0M BO3pacT-
HOHM rpynmnsl. biaroycTpoeHHOCTh KU3HU, €BPONEUCKUI
THI IUTaHUS, HU3KUHN IBUTATEIbHBIN PEKUM YMEHBIIAIOT
YPOBCHb (DU3UYIECCKOTO PA3BUTHUS CTYICHTOB.

TakuMm 00pa3oM, B IPOIECCE UCCIICIOBAHMSI OBLIH OTIpe-
JACJICHBI U YTOYHCHBI (I)H3I/IOHOFI/I‘ICCKH€ IIoKa3aTcJinu
(YHKIIMHM BHELTHETO JBIXaHHS Yy MOJIOJIOTO MOKOJEHHS
nonynanuu ['py3un (BospactHas rpynma 18-21 jer).
JlaHHBIE HCciIeqOBaHUS TIOKa3ali aKTyaJIbHOCTh M HE00-
XOAUMOCTD NPOBEACHUA I/ICCHeI[OBaHI/IfI HO}IO6HOFO TUIIa
BO BCEX BO3PACTHBIX IPYMNIax MONYISLHUHU. 3HAHUE Ha-
IMUOHAJBbHBIX HOPMATHBOB BHCITHETO AbIXaHUA ITO3BOJIUT
OTIpEeICTUTh PUCK Pa3BUTHS 3a00JIeBaHHI pecnupaTop-
HOW cucTeMBI, TpoBecTH (P PEKTUBHYIO TPOPHIAKTUKY,
pa3paboTarh pEKOMEH/IAIMH I10 JICUCHHUIO 3a00IeBaHUN
Z[leaTeJ'ILHOﬁ CUCTCMBI C YUETOM BO3paCTHBIX, MMOJIO-
BbIX, HAIITUOHAJIbHBIX OCO6eHHOCTeﬁHOJ’Iy’~IeHHLIe HaMHu
3HA4YCHUA OG’beMHO-BpeMeHHLIX noKa3arejaei BHEIIHETO
JIBIXaHUsI, MOTYT CIIY’)KUTb YTOUHEHHOM PErMOHapHOU
HOPMO JIJISI MOJIOJIOTO NOKoseHus [ py3um.

[TomrydeHnHbie HAMU 3HAYEHHSI 00bEMHO-BPEMEHHBIX MTOKA-
3aTelield BHEIIHETO ABIXaHUs], MOTYT CIIYKUTh yTOUYHEHHOU
pEruoHapHON HOPMOM ISl MOJIOJIOTO MOKOJIeHUs | py3un.
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SUMMARY

ESTIMATION OF PARAMETERS OF EXTERNAL RESPIRATION OF STUDENTS

Valishvili T., Chikhladze M., Gamkrelidze S.

Georgian National Academy of Sciences, Scientific-Research Institute of Allergology,
Asthma and Clinical Immunology, Tskhaltubo; Akaki Tsereteli State University, Kutaisi, Georgia

The close relationship of the respiratory system with other
systems and organs, its significant participation in the pro-
cesses of metabolism once again proves the exceptional
role of the study of respiratory function. On the other
hand, the health of students is one of the most important
social tasks of modern society.

The aim of the study was detection of parameters of exter-
nal respiration in students of Georgia.

235 students 18 to 21 of ages, were involved in the study,
who underwent computer spirometry with Spiro lab 3 to
achieve the aim of study. The research among Georgian
students has shown the external respiration function with
the following characteristics: Pretest (females n=103) -

VC=109.5+4.5%; FVC=99+5.25%; FEV1=10443.60%);
FEV1/VC=114.5+7.5%; PEF=74.5+0.79%; MEF
25%-75%=84+7,0%. Males (n=132) VC=99+5.25%;
FVC=98+10.20%; FEV1=100+8.38%; FEV1/
VC=104+1.41%; PEF=90+2.16; MEF 25%-
75%=98+7.0%. Therefore, based on the research of Geor-
gian students on computer spirometry external respiration
function revealed the peculiarities of physiological pa-
rameters according to gender. The study, showed the need
for the similar study among the variety of population in
all age categories. It is really an actual issue for modern
clinical medicine.

Keywords: spirometry, external respiration function, stu-
dents.

PE3IOME

OLOEHKA TAPAMETPOB BHEIIHEI'O JIBIXAHUSA CTYAEHTOB

Baaumsuiau T.H., Yuxaagze M.B., lamkpemnaze C.J1.

Hayuonanvnas akademus nayk I pysuu, Hayuonanbhvii UHCIUMym aiiepeoiocuy, ACmmbl U KIUHUYECKOU
ummynonozuu, L{xkanmyoo, I'ocyoapcmeennsiti ynumeepcumem um. Axaxu Llepemenu, Kymaucu, I py3us

Tecnast cBsi3b ,Z[LIX&TeJ'IBHOfI CUCTEMbI C APYIr'UMHU CHU-
CTeéMaMM U opraHamMu, €€ 3HAYUTCJIBbHOC y4aCTUC B
mnmpoueccax oOMeHa BCUICCTB €IIC pa3 AOKa3bIBACT HC-
KIIIOUYUTECIIbHYIO POJIb U3YUCHU A @yHKHI/II/I BHCIHIHETO JbI-
xanwus. C )Ipyl"Oﬁ CTOPOHBLI, OXpaHa 3J0pOBbs CTYACHTOB
SABJIACTCA OI[HOﬁ W3 HauBaXKHEHIITNX COIIMAJIPHBIX 3aaa4
COBPEMCHHOT'O 06HIGCTBa.

Lenbro nccnenoBaHus IBUIOCH TPOBEJEHUE CTUPOTpa-
(UYeCcKUX HMCCIeNOBaHUH C LIENbI0 YTOYHEHUS! PETHO-
HaJbHOH HOPMBI OCHOBHBIX (PH3UOJIOTMYECKUX MOKa3a-
Teneil GYHKUHMHM BHEIIHEro JbIXaHWs IpeACTaBUTeNeH
MoJ10101 Bo3pacTHOH rpynmsl (18-21 net). [IpuHnumnom
claydJaiiHOH BBIOOPKHU 00CiIeOBaHbI 235 MpaKTUYECKU
3JOPOBBIX CTYIeHTOB 000oux mosoB (103 neBymkwu, 132
oHOIIN) B Bo3pacTe oT 18 1o 21 roxa. MccnenoBanue
(GYyHKUIHMY BHEUIHETO ABIXaHUS MPOBEIEHO METOAOM
KOMIBIOTEPHO CIIUPOMETPHH C TPUMEHEHNEM arapara
Spirolab 3. CimenyeT OTMETUTh, YTO MOJIOABIC JIFONIH,
NPUHUMAIOIIHNE y4acTHEe B UCCIEJOBAHUHM HE MMEIH
HHUKAKUX JXalloOd cO CTOPOHBI 3J0pOBhsI (0COOCHHO B
OTHOIICHHWH JIbIXaTeNbHOU cucTeMbl). KomnbloTepHas
CIIUPOMETPUS MPOBOAMIACEH coTIacHO cTanaapTam ERS,
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ATS. HUccnenoBanue JaHHOIM BO3pacTHOM I'PYIIIBI BBI-
sBuio: Pretest (meByrnku n=103) - >xu3HEHHAS EMKOCTh
nerkux -109.5+4.5%; dbopcupoBaHHas KHU3HECHHAS
E€MKOCTh JIeTKUX - 99+5.25%; 00beM (hopcupoBaHHO-
ro BBIIOXA 3a MepByr0 cexkyHuay - 104+3.60%; o0bem
(dbopcupoBaHHOTO BbIIOXA 32 | C/’KM3HEHHAs] EMKOCTb
nerkux - 114.547.5%; nukoBas (MakcuMalibHas ) 00beMHast
CKOpOCTh (popcupoBaHHOTO BhIoXa - 74.5+0.79%; cpen-
HsIs CKOPOCTB BbII0Xa 25% -75% (hopcrpoBaHHOM KU3HEH-
HOM eMKoCTH JeTKuX - 84+7,0%. FOnommu (n=132): xus-
HEHHasi eMKOCTb JIeTKHX - 9945.25%; popcupoBanHas
JKU3HCHHAsT eMKOCTh Jierkux - 98+10.20%; oobem dop-
CHUPOBAHHOTO BBIJI0XA 3a MEPBYIO cekyHay - 100+£8.38%;
ObeM (POPCHPOBAHHOTO BBII0Xa 32 | ¢/ ’KN3HEHHAs! EMKOCTh
nerkux - 104+1.41%; nukoBast (MakcuMaibHast) 00beMHas
CKOpPOCTh (POPCUPOBAHHOTO BbIIOXA - 90+2.16; cpemusist
cKopocTh BbII0Xa 25% -75% (hopcrpoBaHHOI )KM3HEHHOM
eMKOCTH JIeTKHX - 98+7.0%. JlaHHBIE UCCIIeTOBAaHUS T10-
Ka3aJIM aKTyaJbHOCTh U HEOOXOIUMOCTh IIPOBEJICHNUS UC-
CJIeZIOBaHMH MTOJOOHOTO THITA BO BCEX BO3PACTHBIX TPYII-
nax IMOMYJISIIIMY, TaK KaK YCTaHOBIJIEHUE HAI[MOHAJIbHBIX
HOPMAaTHBOB BHEIIHETO JBIXaHUsI T03BOJIUT OTIPEIEITUTh
PHUCK pa3BUTHS 3a00JI€BaHUI PECTUPATOPHON CUCTEMBI
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C LeJbI0 NPOBeACHHUS I(PPEKTUBHON NMPOPHUIAKTUKH H
pa3paboTaTh PEeKOMEHIAIMHY IO JICUEHUIO 3a00IeBaHUI
I[I:IX&TCJ'ILHOﬁ CUCTEMbI C YUYCTOM BO3pPACTHBIX, IOJO-
BbIX, HAITMOHAJIbHBIX OCO6eHHOCTeﬁ. HOHy‘-IeHHI:Ie HaMH
3HAUCHUA O6’LeMHO-BpeMeHHLIX MOKa3arejed BHEIIHETO
JbIXaHUsl, MOTYT CJIIY>KUThb YTOUHEHHOW PErHOHAapHOU
HOPMOW JIJIsl MOJIOZIOTO TOKOJIeHHsT | py3un
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0. gogno‘dgogo, d. hobensdy, b. gsd8ydgarady

LboJotmggenml dg3bogmgdoms gomgbyamo o jgo-
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Lobygbm o LobEgdol dkop@m 3ogdodo m@asbobdols
Lbgs LolRgdgdmsb s m@asbmgdmasb, dolbo 3609-
3bgermgobo dmbsfoe gmds bogmogdgdoms 3gemols
30m39Lgddo jowgg gombgen sEolGymgdls aotg-
3obo Lgbmdsol jgarggol oo gdemosl. dgmmgls

dbdog LA PgbHgool xobddmgmmdbol ©sge
Fod8mo@agbl mobsdgommgg babmysmgdol géhm

9Om B gs@® 3Gmdangdsl.

bgdmombodbygmopseb godmdwobady g3emggols
dobobl Fomdmowagbs godgysbo LiybmJgol ¢eyb-
J3ool gobomenmgoygdo dohggbgdargdols woygbs
JoO0z9e Ldgrgb®gddo.

330 ggodo dmbofomgmdos 18 ©ob 21 {ensdpy
sbsgol 235 (103 Jogno; 132 gogo) 3@s]Gogaemsw
xobdOmgamo LHogbdo, Gmdgmmnsz hogBodws
3M3309B 9O @0 b3o®mdg@-tos Spirolab 3 -ols godm-
4969%00. 303309HgOe0 bL3oOmdg@mos hs@omos
ERS, ATS 80960 ©opagbogro gggms LEsbps®@ols
aomgomolifobgdom.

53w gbow, 3md309H A gero L3oMmmagdmoom jgmggols
Fggpor Jenggm LHyegbHaddo yodmgmobes
35Mgaobo bybmdgol g9biool gobomemyoydo
dohggbgdagdol magolgdydgds Lgbol dobgogom.
33209359, 3bopygm dbgoglo ggerggol BoBomgdols
5930 gdmmds Lbgowolbgs 3m3ygmsiool yggeos
SbogmdMog xa9%d0,Golgol xy9ngdol ooy gbols
s EAOMYEOo 3OMRoasJBoggao mmboldogdgdol
3obbmA0gegdols dobboom.

AMBPO3UIMHAS AJIJIEPTUSA HA IOTE POCCHUM - B UEYEHCKOM PECITYBJMKE

'Mauapan3e /LI1., 2InaeBa X.A., **Apusos K.K.

'Poccutickutl ynusepcumem opyacowl napooos (PYIIH), Mocksa, *Meouyunckuii yenmp «Ilianema 300poewsiy,
Ypye-Mapman, Yeuenckasn Pecnybnuxa,; *Uncmumym eviuuciumensnoi mamemamuku PAH, Mockesa;
‘ITHHUH Opeanuzayuu u ungpopmamuzayuu 30pasooxpanenus M3 P®, Mockea, Poccust

B mocnennee BpeMsi oco00oe BHUMAHUE yAETSETCS H3-
YUEHHUIO PACHpPOCTPAHEHHOCTH CEHCHOMIM3AINHN K aM-
Opo3un (AMO), 9TO OOYCIIOBICHO CTPEMHTEIBHBIM pac-
MIPOCTPAHEHHEM 3TOTO COPHSIKA MO0 BCEMY MHUDPY M €ro
3HauUMTEeNbHOU amnepreHHoctu [3,10,11,14,17,21-23].
K pacrenusm poga amOpo3un MpUHAMLICKHUT OKoo 50
BMJIOB, M3 HUX 2 BH/Ia ABISIOTCS HanOoIee IMUPOKO pac-
npocTpaHeHHBIMH: Ambrosia artemisiifolia (amOpo3us
TIOJIBIHHOJIMCTHASA ) U TUTaHTCKast amOposust (A. trifida).
JUisl KayK10TO pernoHa JOMUHUPYIOT pa3Hble BUIBI AMO:
B CIIIA, Kanane n HEKOTOpPHIX CTpaHax EBpomsr - A.
artemisiifolia u 3amagnas am6po3us; B KOxxaom Texace
CIIIA — A. trifida u moxxHas amOpo3us (A. acanthicarpa);
(A. psilotachya) [21].

© GMN

A. artemisiifolia BriepBbIe 3auKCHpOBaHa B FOKHOM YacTH
Poccuu B 1918 rony, a ¢ xonua 1930-x rooB mupoxo pac-
npocrpanuiack Ha CeBeprom Kakase - B KpacHomapckom
u CTaBpOIOIBCKOM KpasiX, a 3aTeM - B PocToBCcKo# 00-
nactu [3,22]. U3 rora Poccun u Ykpawss! meuiba AMO
C 3ama/JIHBIMM U I0TO-3allaIHBIMHA BETPaMHM IMOTATACT B
cpennroto nonocy ctpansl (http://herba.msu.ru). C He-
JlaBHUX op B MOCKOBCKOM pernoHe u camoil Mockse
TaK)Ke OTMEUYEHO I[BeTeHHE AMO M Jake MOBBIIICHUE
KOHILIEHTPAIMHX €€ IBLIBIIBI B KOHIIE aBrycTa oT 8 10 15
IBITBIIEBBIX 3EPEH B KyOoMeTpe (Kak MPaBHIIo, aJlIeprH-
YECKHE CUMIITOMBI MOSABIISAIOTCS IPU KOHIIEHTPAINH de-
TBIPEX MBUIBIEBHIX 3epeH) [3]. A. artemisiifolia mmpoxo
pacrnpocTpaHeHa B IpUTrpaHUYIHbIX ¢ Poccneit pernonax
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- B I'py3un u Ykpaune [16,22]. A. trifida 3anecena u3
CeBepHoii Amepuxu u Bnepssie Ha Tepputopun CCCP
cobpana BT. Cyxymu B 1924 1., a k 1974 . oOHapyxeHa
B XabapoBckom kpae [22].

ITo mporuHo3am 3koy10roB B OyayiieM nHBa3ust AMO cyie-
CTBEHHO U3MEHUT HKOCHCTEMY BO BceM mupe [16,24,25].
HebnaronpusiTHoe BO3/eHCTBUE Ha TbUIbIYY AMO OKa-
3bIBAKOT M3MEHEHUs Kiaumara (noebimenue CO,), 4To
MPUBOIUT K YCHJICHHUIO €€ aJUIepreHHOCTH, BIMIET Ha
pacnpocTpaHeHHUE NMBUIBIEBBIX YaCTHUI] U YAJIHHSET CE30H
uBeTeHus [16,25].

Jpyroii npencraButens cemericTBa CI0KHOIBETHBIX — IO~
neiab (IToi), Hanbosiee pacpoCTPaHESHHBIN BUI KOTOPOTO
— Artemisia vulgaris [14,20,21,24,25]. D1o pacTeHue, Kak u
AMO, TPOU3BOUT MHOXKECTBO MEJIKUX MbLIBIIEBBIX 3¢PCH,
KOTOPBIE BO3JLyXOM JIETKO MEPEHOCSTCSI Ha HECKOJIBKO CO-
TEH WU Ja)Ke THICSIY KUJIOMETPOB, BhI3bIBAs MOJUTMHO3 BO
MHOTHX YacTax Mupa. Poq mosibiHb BKiItodaeT 57 BUIOB B
EBpone u 187 Bunos B Kutae [3].

[Tockonbky 1nBerenne AmO u Ilon mpoucxoaut omHO-
BPEMEHHO, 3TO 3aTPyJAHSAET YCTAaHOBJIEHHE MCTUHHOTO
MEPBUYHOIO AJIJIEPreHa U BBUY CUJILHOW MEpPEeKpeCcTHON
PCaKTUBHOCTH CO37[aCT CJIOKHYIO MpoOiieMy B BeIOOpE
ajutepreH-crnenuduueckoit nmmynorepanuu (ACHUT)
[19,20]. Tak, ¢ mo3uiuii MOJIEKYJISIPHON aJIeproiuarHo-
CTHKH, CCHCHOMIN3UpoBaHHbIe K AMO u [los manueHTh
MOT'YT UMETbh IEPBUYHYIO CEHCHOMITU3ALINIO (B TOM YHCIIE K
TBIIBIIE KAKIOTO MO OTAEIBHOCTH COPHSIKA) MITH, C IPYTOi
CTOPOHBI, TIOJIOKHUTEIILHBIA PE3YJIBTAT KOKHBIX P00 HITH
ypoBHel crienupuuecknx IgE k AMO u [Toa MokeT OBITh
PE3yNbTaToOM MEPEeKPECTHON PEaKTUBHOCTU MEXKy HUMHU
[21,19,20]. ITpu ecTecTBEeHHOI CE30HHOW aJIEPTUU Ha
aJUIePreHHOCTh CaMOM MBUIBLIBI BIUAIOT TAKXKE MBIIb U
CIOpa IJIECHEBBIX TPHOOB, UTO HETATUBHO OTPAKaeTCs Ha
OIICHKE JIAHHBIX aJUIEProo0CIe0BaHUs U HOBBIX METO/IOB
ACHUT [21,20,25].

AHHepFI/Iﬂ Ha NbUIBIY COPHBIX TpaB — O/JHA U3 OCHOBHBIX
MPUYHH PECTTUPATOPHOM aJUIEPTUH - CE30HHOTO ajljiepruye-
CKOTO PUHOKOHBIOHKTUBUTA (CAPK, CHHOHNM «TIOMITNHO3)
c/6e3 OponxuanbHoit actMbl (BA) U naxe obocTpeHus
aTOMUYECKOTO AC€pMaTuTa B JICTHE-OCCHHUE MCCAIbI A
MHorux nanueHToB Eponsl, CIIA u, ocodbenno, FOx-
Horo peruona Poccun [1,2,4,5,10,11,19-22]. Eme ¢ 70-x
TOJIOB MPOIIIOTO BeKa ATy MpollieMy yIiTyOiIeHHO H3ydallH
yuensle 1 skonoru Kpacunomapcexoro kpasd. [Toutu 80% ot
oOmteit mromaau 3apakeHHbIX AMO B Poccnu nmpuxoautcst
Ha Kpacnonapckwii kpaii [4,17,23]. IlapannensHo ¢ 00uib-
HBIM PACCCIICHUEM AM6 YBCIIUYNUBACTCA OOJIA IMMALIUCHTOB,
cTpajaiux amieprueit: 3a nepuoa ¢ 1991 mo 2015 rr.
KOJINYECTBO OOJIBHBIX C MOJUTMHO30M B KpacHomapckom
Kpae Bo3pocyo B 2,5 paza [4].

DNUACMHUOIOTHYCCKUE HCCJICA0BaHUA, KaCarolnuecs pac-
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npocTpaHeHHOCTH ayieprun Ha AMO u [Ton y manueHToB,
MpOKUBAKOIIKX B UeueHCKOM pecyOinKe, OTCyTCTBYIOT.

Ilenbpr0 JAHHOTO PETPOCIEKTUBHOIO UCCIIECJOBAHUS SBU-
JIOCh M3y4YECHHUE PACIPOCTPAHEHHOCTH CEHCUOMIIN3AIMN K
COpPHBIM TpaBaM y NalMeHTOB, IPOKMBaOLIMX B HeueHCKoM
Pecny6nuxe.

Marepuan u meronbl. O0cieoBaHo 845 MaIMEHTOB B
X07ie mocelleHns MequuuHCcKoro neHTpar. Ypyc-Maprana
3a nepuoxa 2013-2016 rr. Jluarsos ayuiepruyeckux 3a0bo-
JICBaHU CTAaBWJI aJUIEProJIOT-HMMYHOJIOT Ha OCHOBaHUHU
JAHHBIX aHaMHe3a (Hamuuue cumnToMoB BA, cAPK),
COINTAaCHO KPUTCPHUAM AUATHOCTHUKHU MEKIAYHAPOAHBIX
cornmacutenbHbX TokyMeHTOoB (GINA, 2016; GA’LEN,
ARIA) n koxHBIX NP0o06 (AMamMeTp BOIABIPSA >3 MM Ha 1
u Oonee ayutepres). KoxkHbie mpoObl BKIIOYAIH 13 KOM-
MEPUCCKUX UHTATIAIUOHHBIX aJJICPTCHOB (HpOI/I3BOZlCTBO
OI'VII HITIO «Muxkporen», CraBpomnons, Poccus), B Tom
quciie: CMEChb NbUIbLBI JE€PEBBECB, CMECH JIYTOBBIX TpaB,
aMOpOo3us, MOJIBIHb, IIIEPCTh KOIIKH, IIEPCTh COOAKH, Iep-
XOTb JIolaau, Tapakan, Dermatophagoides pteronyssinus,
Dermatophagoides farinae, a Takxe rpuOKoBbIE ajep-
rensl (Alternaria, Aspergillus fumigatus, Cladosporium
herbarum npousBonacta Allergopharma, ['epmanusi). Pe-
3yJBTaThl KOKHBIX IPOO OLIEHUBAIIH CIIEYIOIINM 00pa3om:
ciabornonoxurenbHas peakuus (1+) — MakcHMabHBIH
JUaMeTp BOJABIPA 3-5 MM; MOJIOKUTETbHAS peakius (2+)
— BOJIJBIPH AuaMeTpoM 5-10 MM; pe3ko MONOKUTETbHAs
peakuus (3+) — Boaabipe quamerpom 10-15 mMwm; odeHb
Pe3KO TOJOXKHUTENbHAs peakiust (4+) — BOIABIPH THUaMe-
TpoM Oosiee 15 MM, C ICEBAONOAUIMHU.

[TosmceHCHOUIN3ALUIO OTPEACISUTN KaK HaJIU4He I10-
JIOKUTEJIBHBIX PE3yJIBTaTOB KOKHBIX Npo0 Ha 2 U Ooee
9KCTPAKTOB PasHbIX TPYMI auIepreHoB. Bee marueHTh!
HOJNUCAIN HHPOPMUPOBAHHOE COMNIACHE HA y4acTHE B
HCCIICIOBAHUH.

CraTucTHUYECKUH aHAIU3 MPOBEJIEH C HUCIOIb30BaHUEM
IBM SPSS. PacnipocTpaHeHHOCTb aJlJIepruuecKoro 3abo-
JIeBaHUS BBIPAYKAJIU B MIPOIIEHTaX U 95% AOBEpUTEIBHBIM
unrepsaiom (JIU). ITpu ouenke I wactoT OMHApHBIX
MPU3HAKOB (B YaCTHOCTH, CEHCHOMITN3AIINH ) HCTIONb30BAIN
metoz Kionmepa-ITupcona i OMHOMHANBEHOTO pacipe-
JICNICHHs, a JUIsl aHajlu3a B3aMMOCBSI3U JBYX OMHApPHBIX
IIPU3HAKOB - TOUHBIM MeTon duiepa.

Pe3yabraThl 1 ux o6cyxaenne. Oocienosano 845 namu-
€HTOB B Bo3pacte 4-68 set (cpennuii Bo3pact 29,1 ner), B
oM uncie 350 mysxunt (41,4%). BoJAbITMHCTBO MAIMEHTOB
obOparusioch ¢ xxanodamu Ha cAPK 6e3 BA (n=512), kpaiine
penKo OTMEdaloch coueTaHHWe MojuinHo3a ¢ BA (n=26),
4yTo B cymme coctasmio 63,7% (AU 60,3%-66,9%) ot
0011Iero YKcia BKIIOYEHHBIX B HCCIIEIOBAaHHE MAI[HEHTOB.
PeSyJ'II:TaTI)I KOXXHBIX Hp06 Ha OKCTPAKThI NbIJILLCBLIX aJl-
JIEPTeHOB MTOKA3aJIH, YTO HanboJiee YacTo NalMeHThl ObLTH
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Ta6ﬂul4a 1. Ilokazamenu cech6wzu3auuu K nslibyesvbim ajllepeeHam no OQHHBIM KOJHCHBIX I’lp06y nayuexnnoe

¢ pecnupamopHuoll aniepeauell, npoxcusaiowux ¢ Yeuencxou Pecnyonuxe

KoauvecTBo manueHToB (n) Bui6opounas yactora (%) 95% AU (%)

ITomnuno3 6e3 BA 512 60,59 57,21 — 63,90
ITomnunos ¢ BA 26 3,08 2,02 -4,48

Cencubnnmsanys K TbUTBLEBBIM aJlJIepreHaM:

- IepeBbEB 126 14,91 12,58 — 17,49

- IyTOBBIX TPaB 432 51,12 47,70 — 54,54

- AMO 225 26,63 23,67 — 29,74

- Ion 175 20,71 18,02 — 23,60

Tabnuya 2. Jlantsie KOXHCHBIX Npob y 00C1e008aHHBIX NAYUEHMOS C CeHCUbUNU3ayuell K nolivlye amopo3uu U noIblHu

Pe3yabTaThl KOKHBIX TPOO KoanuecTBo Boioopounast

Metanua Y (ot + 10 4+) b NauMeHToB (n) ‘{aCTOI")l‘a (%) 95%
0 620 73,37 70,26-76,33

1+ 2 0,24 0,03-0,85

2+ 23 2,72 1,73-4,06

Avo 3+ 7 8,52 6,73-10,61
4+ 128 15,15 12,80-17,75

Beero 1+...4+ 225 26,6 23,7-29,7
0 670 79,29 76,40-81,98

1+ 2 0,24 0,03-0,85

Hon 2+ 16 1,89 1,09-3,06

3+ 45 5,33 3,91-7,06
4+ 112 13,25 11,04-15,73

Bcero 1+...4+ 175 20,7 18,0-23,6

Ta@zuua 3. Konuuecmeo nayuenmoe ¢ pasiudHblMu covemaHuimu cech6wzu3auuu K AM6p03uu u llonvinu

N0 pe3yibmamam KOJACHbIX npod (cpedu ecex nayuenmos, n=845)

Tlom - TTon+
AmOpD - 26
AmOp + 149

CEHCHOMIIM3UPOBAHBI K ITbUIBIIE 371aKOBBIX TpaB (51,12%), n
MEHBIIIE — K IIbUIbLE COPHSIKOB MJIH JiepeBbeB (Tadmuna 1).

Pacnipenenenne nanyeHToB, CEHCHOMIM3UPOBAHHBIX K
meuTbLie AMO 1 IToJt 10 JaHHBIM KOXKHBIX P00, TOKa3aHO
B Tabmuue 2. Takum 00pa3oM, pacripoCTpaHEHHOCTb CEH-
cubnm3anuy K neiibie AMO u [Ton y nanmenros Yeunu
cocraBmiia 26,6% u 20,7%, COOTBETCTBEHHO.

CoBmajieHHE CE30HA MBUJICHUS 3THX JIByX Pa3HBIX BU-
OB pacTeHuil cemeiicTBa CIOXKHOIBETHBIX CHIIBHO
BIIUSCT HA YaCTOTY OJHOBPEMCHHOW CEHCHUOWIHM3AIUU
K HUM TI0 JJaHHBIM KOXHBIX MPOO: B YaCTHOCTH, Cpe-
1 CCHCUOMIU3UPOBAHHBIX K AMO manueHToB 66,2%
HMEJIH KO-CCHCHUOMIu3aluo K nsuibne [loi, a cpeau
CEHCHOMIM3UPOBAHHBIX K [10JT MOJIOKUTEIBEHY O KOXKHYIO
PEaKTUBHOCTh Ha AMO OJTHOBPEMEHHO MPOJEMOHCTPH-
poBaiu 85,1%, pcpmuep=1,98”‘10'79 n JIN Ha oTHOIIEHUE

© GMN

maHcoB [27,7; 72,4], 4To CBUIETEIILCTBYET O CYIECTBO-
BaHWM OYCHb CHUJIBHON CTATHCTUYCCKON B3aMMOCBS3U
Mexay ceHcubOmmsausimu Kk Am6 u [lon (Tabmuua 3).
CyMMapHasi pacrpoCTPaHEHHOCTh CCHCUOWIM3AIUU K
copHbIM TpaBaM (AMO u Ilox) cocrasmina 29,7% (95%
I 26,6% - 32,9%).

Jpyroit 3aaueil mpoBeIEHHOTO MCCIIEA0BaHUS SIBUIOCH
YTOYHEHHE PACIPOCTPAHCHHOCTH MOHO- M IOJHUCCHCH-
OMIIM3aIK CPe/u MAlMEeHTOB ¢ NOJTMHO30M. M3 o0riero
YHCJIa TAKUX MAUCHTOB (n=538) MOHOCCHCHOMITU3HPOBAH-
HBIX 0bUTO MeHbIe (39,4%, JIN 35,3%-43,7%, n=212), yem
noJjirceHcuomm3upoBanubix (58,6%, AU 54,3%-62,7%,
n=315). IHTepecHO OTMETUTD, YTO MOHOCEHCUOMITU3ALINS
TOJIBKO K TIbUTbIe AMO min [Ton oOHapyKuBasiach KpaitHe
penko (B 2,7% u 2,9% ciay4yaeB, COOTBETCTBEHHO), T.C.
~97% TakuX MAIMEHTOB UMEIIU IMOJIUCCHCUOMITU3AIUIO
(Tabnuia 4).
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Tabnuya 4. Pacnpocmpanennocms MOHO- U NOJUCEHCUOUNUZAYUL K NbLILYEBbIM (IEPeHAM
cpedu ecex obcredosannvix nayuenmos (n=845) ¢ Yeuencrou Pecnybnuxe

TlonucencudnIM3anus
MoHOCEeHCHOMIN3 AL
CeHncnOnam3anus
n % 95% AN n % 95% AU

U3 Bcex manueHToB (n =845) 344 40,7 37,4% - 4,1% 470 55,6 52,2% - 59,0%
[pu nomnuHo3e (n=538) 212 39,4 35,3%-43,7% 315 58,6 54,3%-62,7%
- Cmech I}I;:i?gzlyﬂepe%e]; 21 16,7 10,6%-24,3% 105 83,3 75,7%-89,4%
- CMeCh MUILIEI 31aK0BLIX 154 356 | 31,1%-404% | 278 64,4 59,6%-68,9%

Tpar (n=432)
- AM6 (n=225) 6 2,7 1,0%-5,7% 219 97,3 94,3%-99,0%
- [on (n=175) 5 2.9 0,9%-6,5% 170 97,1 93,5%-99,1%

Taxum 06pa3zoM, MOTUCEHCHOMIHU3AIUA TOCTOBEPHO
yamie BCTpedanach y OONBHBIX, CCHCHOMIN3UPOBAHHBIX
K AMO, yeM cpean HECEHCHOMIM3MPOBAHHBIX K HEH

(P =1-09%10°%).

Anneprudeckre 3a00IeBaHuUs IbIXaTeIBHBIX Ty TeH, BKITIO-
Yasi MOJUTMHO3 ¥ BA, SIBIISIIOTCS 0CHOBHOM MPOOIeMOi Jist
3npaBooxpaneHuss EBpornbl, rie okosno 30% HaceneHus
crpanaet umu [10,11]. Cpenn nmpuunH pecnupaTOpHON
AJJIEPTUH BaYKHBIM TPUTTEPOM OCTAETCS MBLUTBIIA PACTCHHH.
VHTEHCUBHOCTb AJIJIEPIrUYECKOM PEaKIIMY Ha HUX 3aBUCHUT
OT TpeX B3aUMOCBSI3aHHBIX (DAKTOPOB: CKOJIBKO ITBUIBIIBI
JTAHHOTO BHJIa PACTEHUS TTOMAAeT B BO3/LyX; [JUTUTEIHBHOCTh
BO3/ICHCTBHS (IKCTIO3UIINN) AJIJICPTEHOB U aJNICPIreHHOCTH
caMOM TIBUTBIBI. YHHKAJIBHOCTh aMOpPO3UH - B BBICOKOI
MIPOM3BOAUTETHHOCTH MBUIBIIBI, YTO COCTABIISIET IPUMEPHO
MUJUTAAP]T 3€PEH C OTHOTO pacTeHus [25].

B mHamem muccnenoBaHNH BCE MAIMEHTHI 00OpaIlaluch C
XKaJ106aMH Ha PECTIMPATOPHYIO AJUICPTHIO M KITMHUYCCKIMU
CHMIITOMaMH B COOTBETCTBYIOIINN CE30H IIBETEHHS pac-
TEHHA, 9TO OTPAXKAET PeaIbHyI0 KAPTHHY 3a00JIeBaEMOCTH
MTOJUTMHO30M (B TOM UHcie B codeTannu ¢ bA) B UeueHckoi
Pecny6nuxke. ViccnenoBanusi, MpOBEICHHBIE B PETHOHAX,
HEMOCPEACTBEHHO rpaHnYamux ¢ YeuHei (Ha 3amajne
UYeuns rpaanynt ¢ Pecry6nukoit nTymeTws, Ha ceBepo-
3amaze - ¢ Pecrryonukoit CeBepnast Ocetus-Ananus, Ha
cesepe - co CTaBpONOIBCKUM KpaeM, Ha CeBEPO-BOCTOKE U
BOCTOKe - ¢ JlarecTanom, Ha 1ore - ¢ Pecrryomukoit [ py3ust),
CHJIBHO OTIIMYArOTCSI 110 An3ainy [1,2,4,5,23]. Kpome Toro,
Ha 3MUAEMHUOIOTHIECKHE TOKA3aTeIH CyIECTBEHHOE BIIH-
SIHHE OKa3bIBaeT PsiJl APYrux (PaKTOpOB (IKOJIOTHUYECKHE,
KIuMaroreorpaduueckne), a Takke BO3pacT UCCIIETyeMO
MOTYJISIIIMN; KOTOPTa MAaIMeHToB. TeM He MeHee, KaK Mo-
Ka3bIBaeT KpaTKUi aHanmu3 myOnmukammid, B CTaBpOMONb-
CKOM Kpae y MOJPOCTKOB Mpeobianana CeHCHOMIA3aINS
K TIBLTBITE 31aK0BBIX (31%) 1 copubIx (44%) TpaB, mpuieM
neuiblieBass BA pasBuBasiach mpeuMyIecTBeHHO (65,7%
0OJIbHBIX) OJIHOBPEMEHHO C CUMITOMAMH CE30HHOTO PH-
uuta [5]; B Pecrrybnuke [larecTan mbUIblieBas ajuieprus
K 3JIaKOBBIM M COPHBIM TpaBaM IIpeBaTUpOBasia y JIETEH,
MPOXKUBAIOIINX B HU3MEHHO#H 30HE [1]; B Pecriybnuke Ce-
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BepHast OceTns — AnaHust OCHOBHOM MPHYNHOM MTOJUTHHO3a
y nmanueHToB cTapine 18 neT Takke Oblia MbUTbIA COPHBIX
(61,4%) m myroBeIX (20,9%) Tpas [2]; x0Tt IMepeTnHCKHi
peruoH I'py3un HemocpencTBEHHO He IpaHUYUT ¢ Yeu-
Hel, 68% OOJBHBIX ¢ peCIUPATOPHON aJIeprHel UMeNH
CEHCHOMIHM3AINIO K TBUIBIIE COPHBIX pacTeHHi, B 28%
ciydaeB - K 37akaM U B 30% - Ha TBIIBIYY nepeBbeB [23].
Tem cambiM, o gauabM CenuamiBuiu P.U. u coasr. [23],
C Yy4€TOM aHAJIOTUYHBIX BO3PACTHBIX KaTETOPUI HCCIIEy-
eMBIX TarueHToB (0T 4 10 68 JeT), pacpoCTpaHEHHOCTh
CCHCUOMIIN3AIMU K COPHBIM TpaBaM U JiepeBbsiM B Pecry-
6muke ['py3ust mpuMepHO B 2 pa3a BBIIIE 110 CPAaBHEHHUIO C
MOTy4EeHHBIMH HAMH pe3yJIbTaTaMH, TOT/Ia KaK K 37TaKOBBIM
TpaBaM B YeuHe, HaPOTHUB, OBIJIO CEHCHOMIH3UPOBAHO
BIBOC OOJIBIIIE MAMEHTOB (Tabnuma 3).

ITo maHHBIM 3apyOEKHBIX HCCIICIOBAHUH, CTETICHb TSHKECTH
KIMHUYeCKuX cuMnToMoB cAPK He 3aBUCHT OT peakTuB-
HOCTH KOXH Ha 3KCTPAKT MBUIBIEI AMO IIPH IMOCTaHOBKE
KOKHBIX TIpo6 [13,18], a Taroke OT HAIWYMA MOHO- WU
MOJIMCEHCUOMIN3AINH Y TaKUX MalueHToB [12].

Ciyyanm MOHOCEHCUOWIU3AIUK K ajyiepreHam AmO u
[Tonm 6BUIM BBIABICHBI KpallHE PEIKO CPEa MAlMEHTOB,
npoxuBaronx B Yeune. M3BeCTHO, 4TO B MBUIBIIEBBIX
9KCTPAKTaX MPUCYTCTBYIOT MEPEKPECTHO-pearnpyromme
KOMIIOHEHTBI, KOTOPbIE MOT'YT CTaTh MPUYMHON JBOMHOU
CEeHCHOMIHM3aIuN y KOHKpeTHOro maruenta [14,19,20].
Kpome TOro, pe3yiasraTel KOKHBIX P00 Ha IKCTPAKTHI
aJJIepreHoB pa3HbIX BUAOB AMO (kak u [lom) mMoryT ot-
JUYAThCA, XOTSA KIMHUYECKHE CHMIITOMBI COBEPIICHHO
WJICHTUYHBI (HAITpUMep, pH ajuiepruu Ha A. artemisiifolia
u A. trifida) [6].

OKCIepUMEHTAIBHO JOKa3aHO, 4TO pOCT AMO M MPOTYKIIUS
€€ MbUIBIBI YBEJIMYNBAIOTCA OMTHOBPEMECHHO C ITOBBIIIICHU-
em konnentpanuu CO, B Bo3yxe[14,17,25]. Kpome Toro, B
CBA3U C TPAHCIIOPTHBIMH U IIPOMBINIJICHHBIMHA BBI6pOCﬁMI/I
ropojckast AMO pacTeT ObICTpee U €€ IIbUICHHE HAaYMHACTCS
panbIie, ueM AMO, KOTOpast BeIpalieHa 3a ropoaom [25].
B VYpyc-MapraHoBckoM pailoHE OTCYTCTBYIOT KPYIIHBIE
IIPOMBIINLICHHBIC O6’BCKTI:.I, a K MECTHBIM (baKTopaM MOXHO
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OTHECTH JIMIIb reorpaduyeckoe pacroiokeHne YeuHu:
CJIOKHBIH, CHJILHO PacuwJICHEHHBIH penbed U OIM30CTh
Kacnuiickoro Mopst, 4To CyIIeCTBEHHO BIUSACT Ha KJIUMAT
nanHoro pernoHa CesepHoro Kaskaza. Bmecre ¢ Tem on-
HOW M3 OCHOBHBIX NMPHUYUH PE3KOTO pacIIUpEeHHs apeaja
IpOU3pACTaHUsI aMOPO3HH, BKIIIOYAsI BHICOKOPA3BUTHIE
€BpONEHNCKUE CTPAaHbI, CYUTAECTCS OTCYTCTBUE €IUHOUI
cTparerun OOpbOBI C 3TUM KapaHTUHHBIM PacTEHHEM B
CBSI3H C TII00ATN3aIMei TOPrOBIIU M N3MEHEHHEM KIIMMaTa
[10,11,21]. He sicua Taxoke poib MBIIBIBI JPYTUX COPHBIX
pacTeHMi B MaToreHe3e pecpaTopHON aiepruu (HanpH-
Mep, J1e0e/1bl, TIOJICOIHYXa, MOJA0poXKHUKA) [15].

[TocnenHue qaHHBIC CBUICTEILCTBYIOT O TOM, YTO YPOBEHb
cnemuduuecknx IgE anTHTEN K OTAENIBHBIM MOJIEKYJIaM
ajyiepreHoB (KOMIIOHEHTaM aJlJiepreHa), a He [eIoMYy dKC-
TPaKTy aJUIepPreHOB, MOXKET 0Ka3aThCsi OoJIee MOJIe3HbIM B
nuddepeHnnanum crekTpa CeHCUOMITH3aluK B 3aBUCHMO-
ctu ot Txect BA [14,19,20]. Kpome Toro, mepekpecTHbie
peaxIu He TONBKO C IPyTUMH BuaaMu AMO, HO 4acTo U
¢ 6mmuskopoacteenHoi Ilon, ciaeqyer uMeTs B BUAY NMpHU
JUArHOCTHKE MoJuTMHO3a M HasHaueHuu ACUT taxum
nanueHTam [7,8].

Takum 00pazoM, 3TO IepBOE KOMITJIEKCHOE UCCIICIOBAHNE
pacIpocTpaHeHHOCTH AJJIEPTUH K Hanboliee pacrpocTpa-
HEHHBIM cOpHsikaM B UeueHnckoit PecrybOmnuke. [lonyden-
HbIE PE3YJIbTaThl YKa3bIBAIOT, YTO MPHOIU3UTENBHO 26% 1
21% marnueHToB UMErOT ajutepruto Kk AmO u ITos cooTBeT-
CTBEHHO. [lanbHelnue ucciIeJOBaHus Ha MOJIEKYJIIPHOM
YPOBHE MIOMOT'YT YCTaHOBUTB reorpaduyeckrue 0CoOeHHO-
CTH MPOGUIIS CEHCUOMITM3AIMU K IJIABHBIM KOMIIOHEHTaM
AMO 1 [Tos. Taxoli TOX01 MOXKET UMETh BYKHOE 3HAYCHHE
B nipaBuIbHOM nos100pe ACUT — eMHCTBEHHOM METO/IE,
CIIOCOOHOM BM/JIOM3MEHUTH TEUCHHE AICPrHUECKUX 3a-
6onesanwmii [7-9,10,12,14].
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SUMMARY

RAGWEED ALLERGY IN THE SOUTH OF RUSSIA
- IN THE CHECHEN REPUBLIC

Macharadze D., 2Janaeva H., **Avilov K.

'Peoples Friendship University of Russia, Moscow,
“Janaeva Ch.A., Medical Center, Urus-Martan, Chech-
nya (Russia); *Avilov K.K., Institute for Numerical
Mathematics of Russian Academy of Sciences, Moscow,
‘Federal Research Institute for Health Organization and
Informatics of Ministry of Health of Russian Federation,
Moscow, Russia

Allergy to ragweed pollen and other weeds is a global
problem due to the rapid spread of these grasses around
the world. In addition, pollen of short ragweed (Ambrosia,
Amb) and mugwort (Artemisia, Art) — one of the main
causes of respiratory allergy - seasonal allergic rhino-
conjunctivitis (hay fever) with/without bronchial asthma
patients living in the South of Russia. Epidemiological
studies on the prevalence of Allergy to Amb and Art among
patients living in Chechen Republic, absent.

Aim - of this retrospective study was to investigate the

prevalence of sensitization to weed pollen in patients of
Chechnya.
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We surveyed allergy (skin prick tests with 13 inhalant al-
lergens) from 845 patients aged 4-68 years, in Urus-Martan
for the period 2013-2016 yrs. Polisensitization was defined
as the presence of positive skin tests to 2 or more extracts
of different groups of allergens.

~26% and 21% of patients in the Chechen Republic have
an allergy to Amb and Art, respectively. Further studies at
the molecular level will help to establish the geographical
variation of the sensitization profile to the major component
of Amb and Art, which could have clinical significance in
the proper selection of specific immunotherapy.

Keywords: ragweed, pollen allergy, pollinosis, seasonal
allergic rhinitis, prevalence.

PE3IOME

AMBPO3UIMHAS AJIJIEPTHSA HA IOTE POCCUA
- BUEYEHCKOM PECITYBJIMKE

'Mauapan3e /LI1., 2InaeBa X.A., **Apuios K.K.

"Poccuiickuti ynugepcumem opysicovl napooos, Mockea;
Meouyunckuii yenmp «llnanema 300poswvsy, Ypyc-Map-
ma, Yeuencras Pecnyonuxa; *Hnemumym gvluuciumens-
nou mamemamuxu PAH, Mockea,; ‘IJHUU Opeanuzayuu
u ungopmamuzayuu 30pasooxpanenus M3 P®, Mocksa,
Poccus

Anneprust Ha MBUIbIYY aMOPO3MU U APYTUX COPHBIX TPaB
MPEACTaBIACT IMI00ATBHYIO IPoOJIeMy BBUIY CTPEMUTEIIb-
HOTO PacIpoCTpaHEHHs 3TUX TPpaB Mo BceMy Mupy. Kpome
TOrO, IbUIbIIAa aMOpo3uu (AMO) u nosbiau (IToi) — omHa U3
OCHOBHBIX TPUYHH PECTIHPATOPHON aJIIEPTHHU - CE30HHOTO
aJIepTUYECKOro PUHOKOHBbIOHKTUBUTA (CAPK, cuHOHUM
«TIOJUTMHO3») ¢/0e3 OPOHXUALHOM acTMBbl Yy MalEeHTOB,
MPOXMBAIOIIKX Ha rore Poccun. OnunemMuoaornyeckue ue-
CJIeI0OBAaHMS, KaCaIOIINECs paCpOCTPAHECHHOCTH aJlIepruu
Ha AMO 1 [Toxn y nanmeHToB, mpoxkuBaronux B YedeHCKoi
pecmyOuKe, OTCYTCTBYIOT.

[Menplo 1aHHOTO MCCIENOBaHUs SBUIIOCh U3YUYEHUE Pac-
NPOCTPAHEHHOCTH CEHCHOMIIM3ALUK K COPHBIM TpaBam
y MaIlMeHTOoB, TpOKMBatomuX B YeueHckoit PecriyOnuke.

IIpoBeneHo anneprojoruueckoe oocnenoBanne (KOKHbIC
MpOoOBI C MHTAJSIIIMOHHBIMU ajuiepreHamun) y 845 amoyna-
TOPHBIX MALMEHTOB B Bo3pacTe 4-68 net, 00paTuBIINXCS
B MeaunmHckuii eHTp T. Ypyc-Maptana 3a nepuon 2013-
2016 rr. [TomuceHCHOMTU3AIIUEIO OMTPEICIISUTN KaK HATNIKC
MIOJIOKHUTEINILHBIX PE3YJIBTaTOB KOXKHBIX P00 Ha 2 1 Ooiee
9KCTPAKTOB Pa3HbIX TPYIII aJUIEPIeHOB.

Pesynbrarhl MpoBEEHHOTO UCCIEA0BAHUS TTO3BOISIIOT 3a-
KJIFOUHTh, 4TO 0KOJIO 26% u 21% naruenToB YeueHcKoH
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Pecnybnuku umerot amnepruto k Am6 u ITon coorBeT-
CTBEHHO. JlanpHelue UCCaeq0BaHUsl Ha MOJIEKYJISIp-
HOM YpOBHE IOMOTYT YCTaHOBHUTH reorpapuueckue
0COOCHHOCTH TIPOQUIS CCHCHOMIM3ANN K TNIaBHBIM
kommoHeHTaM AM6 u IToir, 4T0 MOXKET UMETh KIUHHYE-
CKO€ 3HaYCHHE B MPABUIHLHOM IoAOOpE crienu(pruuecKoit
HMMYHOTECpAIInuu.
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OIEHKA ITMHAMUWKU JJIMHBI TEJIOMEP JIMM®OLIUTOB
Y HUMMYHOKOMIPOMETHUPOBAHHBLIX JETEN
C XPOHUYECKUMMU 3ABOJIEBAHUSIMU PECIITMPATOPHOI'O TPAKTA

Xaarypuna E.O., >Hecteposa I.B.

'I'BOY BIIO Ilepswiti mockosckuti meduyunckuil ynueepcumem um. U.M. Ceuenosa, Mocksa,
?Poccuiickutl ynusepcumem opyoicovl Hapodos, Mocksa, Poccust

B HacTostmee Bpemst HaOmomaeTcs TEHAEHIHS K POCTY
BUPYCHO-BUPYCHBIX H BHPYCHO-0aKTepHaIbHBIX KO-
WHQEKINH y JeTel pa3HoTo BO3pacTa, 4To CBA3aHO C Ha-
pyIIEHHEM aJIeKBaTHOTO (DYHKIIMOHHPOBAHUS MIMMYHHOMH
cuctemsl (UC). quchynkunn mumdonnton (Jld), kax
BpPOXKIIEHHOH, Tak 1 agantuBHOH VC, MOTyT OBITH COTIpSI-
KEHBI C TIPOIIECCOM YCKOPEHHOTO YKOPOUEHHSI KOHIIEBBIX
CTPYKTYP XPOMOCOM - TEJIOMEDP.

Kaxxnoe nenenne comarnueckoi KIETKU COMPOBOKAAETCS
ykopouenuneM /IHK, Bxozsiieil B cocTaB KOHIEBBIX CTPYK-

© GMN

Typ XpOMOCOM, a NocKoibKy TesnomepHas JJHK He Hecér
CMBICIIOBBIX T€HOB, TAKO€ YKOPOUCHHE HE NMPHUBOAMUT K
MOTepe reHeTHIECKOH NHPOPMALIUH U SIBISIETCS] OHUM M3
IVIaBHBIX MEXaHN3MOB MOJIIEP>KaHNSI CTAOMIIBHOCTH TeHOMa
nemsmmxces kieTok [3]. [loreps wactu Temomeproit JJTHK
B MIPOLIECCE KAXKIOTO AEIEHUSI MPOSIBISIETCS M TEM, UTO C
BO3pacToM (0COOEHHO OBICTPO y NeTel) YKOPauHBaIOTCS
TEJIOMEPBI BCEX COMAaTHYECKUX KJIETOK OPTaHU3Ma, BKIIO-
Yasi TeIOMepHI KIIeTOK nepudepudeckoit kposu [1,10,11].
BospacTHOE yKOpOUEHHE TETOMEP MOXKET OBITH YCKOPEHO
MHOTUMH (haKTOPaMH, BBI3BIBAIOLIUMHE ITPOIYKIHIO aKTHB-
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HBIX (hOpM KucIopona (OKCUIATUBHBIA CTpecc), B CBS3M
C 4eM OfHOI M3 yHMBEpCAIbHBIX MPUYUH YCKOPEHHOTO
YKOPOUYCHHUS TEJIOMEP SBIACTCS XPOHUUECKOE BOCTIAJICHNE
[6]. Y nmeteit HanboIee M3yUYeHBI N3MEHEHHUS TEIOMEP MIPU
xponnyeckoii BUY-undexuun, nHpEeKIMOHHOM MOHO-
HykJeo3e [5,9] u apyrux «MOHOMH(EKIUIX», OAHAKO Ha
MIPAKTHUKE YacTO ONpeNeNsieTcsl CoueTaHue AByX U Oosee
nH(EKUUI BUPYCHON U OaKTepHaIbHOW 3THOJIOTHH.

Ilenpro 1aHHOTO MCCIIENOBAHMS SIBUIIOCH ONpEACIIEHNE
JUTMHBI TeJIOMep JUMQOLMTOB y JETeH, CTpajarolnx
XPOHHUYECKHMU 3a00JIEBAHUSIMU PECITUPATOPHOTO TPAKTA,
ACCOIIMMPOBAaHHBIMU C MUKCT-T€pIIeC-BUPYCHBIMHU M Oak-
TepUAIbHBIMU KO-UH(EKIUSIMU (CHHYCUTBI, TOH3UJIIUTHI,
OPOHXHTHI), MTHOULIUPOBAHHBIMH XJIAMHIUSIMH, MHKOILIa3-
MO, BUpycaMu MpOCTOro repueca, DnmTeitHa-bapp u
LIUTOMETAJIOBUPYCOM B Pa3IMUYHBIX COYETAHMSX, U JIETEH,
y KOTOPBIX aHTHUTENA K JAaHHBIM HH(QEKLUSIM HE BBISIBICHBI.

Marepuan u MeTobl. BeHO3HYI0 KpOBb 3a0Hpanu y eTeit
C XPOHUYECKMMH 3200JIEBaHUSIMU PECITUPATOPHOTO TPAKTa
(X3PT) cTporo no nokazaHusM. J{is neTexium reprec-Bu-
PYCHBIX 1 OaKTepHaIbHBIX HH(EKINIT NCTIOIb30BAINCH Me-
Tonel cepoauarHoctuku - [gM VCA EBV, IgG VCA EBY,
IgM CMYV, IgG CMV IgM HSV1/2, IgG HSV1/2, IgM u
IgG x mycoplasma pneumoniae u Chlamidia trachomatis
C IPUMEHEHHEM UMMYHO(GEPMEHTHBIX T€CT-CUCTEM IIPO-
u3Bozcta HITO «/luarnoctudeckue cuctemsd» (Poccus),
u ELISA npoussoacta DRG (I'epmanus).

W3 obuero oobpéMa 3a0paHHOI KPOBH cpa3y BBIACISIH
1-2 M1, cTaGMIM3HPOBANM renapuHoOM U oTcTanBainy 30-
45 MUH JU14 OTy4YeHus JeikoB3BecH. JIeHKOB3BECh IBaXK-
el oTMbIBaTH B 5 Mut PBS (3a0ydepennsiit pocharamu
¢uspacteop, npurorosneHubiii u3 PBS Tablets, Helicon,
Poccust), ocanok kieTok BocctaHaBauBaiy B 1 Mir 4% ¢op-
manbaeruaa ¢ 0,1% Tween 20, uakyOupoanu 1 yac npu
KOMHaTHO! TeMIiepaType U OTHOKpaTHO OTMbIBaH B PBS.
[MonyuenHsIii 0caok GUKCHPOBAHHBIX KIETOK CYCIICHIN-
poBasu B 1 M1 pactBopa 10% aumetnicynbhokcuna c 1%
Obrybero ceiBopotouHoro anboymuHa (BCA, Sigma, CIIIA),
3amopakuBaiu nipu -20°C ¥ XpaHWId, B 3aBUCUMOCTH OT
cpoka xpaHeHus, npu -20 unn -80°C.

Omnpenenenue xkonuyectBa TenomepHoit JJHK nposoau-
JIM TIOCJIC OTTaMBaHUA U O}IHOKpaTHOﬁ OTMBIBKU KJIETOK
metonoMm Flow-FISH [8,10], koropslit moxpoOHo mpen-
crapieH Hamu panee [3]. Knetku nnkyoupoBanu 10 mun
npu 80°C B ruOpHIM3AIMOHHOM PacTBOpE, COCTOSILIEM
u3 70% ¢opmamuzaa ¢ 20 MM Tris (pH=7,1) u 1% BCA
(Bce peaxtuBsl Sigma, CIIIA) B npucyTcTBHH 3 MKI/MII
NenauI0-HyKIenHoBo# kuciotsl (PNA) ¢mroopecnenn-
(CCCTAA), (Eurogentec, benbrus). B konTponbHbIe mpo-
661 PNA He no6asmisuiu. [lanee mpoObl HHKyOHpOBaN Ha
Kavaromiecs miarhopme rpyu KOMHATHOM TeMIIepaType B
Te4eHHe 2-X YacoB B TEMHOTE. 3aTeM KIICTKH JBaXKIbI OT-
MBIBaJIM THOPHUIU3AIOHHBIM PACTBOPOM C J00aBICHUEM
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0,1% Tween 20, onnoxparso B PBS (Takxke ¢ 0,1% Tween
20), ocanok cycrieHaupoBanu B 1% pactBope hopmaibie-
ruzaa B PBS c kpacutenem JIHK 7-aMMHOAKTHHOMHUITUHOM
I (7-AA1) B koHUIIEHTpaW¥ 2 MKT/MIT ¥ XpaHuiu ipu 4°C
JI0 UCCIICIOBAHUS.

ITpoOs! uccienoBanu Ha mutTodyopumerpe FACScan B
nporpamme CellQuest (Beckton Dickinson, CIIIA), ome-
HHMBaJIM HHTEHCUBHOCTH (mroopecuennnu PNA, cooTBer-
cTByto1yto konruecTBy TTAGGG-OBTOPOB TEIOMEPHOI
JHK, B eavHUuHBIX KJIeTKax JuUMdouuTapHoro “rmosus’”
(arrperatsl U3 IByX U 0oJiee KIETOK WACHTU(UINPOBAIIH
¢ momoupio Quroopecuenimu 7-AAJl 1 B c4ET He BKITIO-
yanu). 3a nokasarenb (iroopecueniu PNA npuHumanu
pa3HULY MEXAY BEJIMYMHON cpelHEed MHTEHCUBHOCTHU
(iroopeceHINN HCCIIeJOBAHHBIX KIIETOK B onbiTe (PNA+)
u TakoBoi B kKoHTpoise (PNA-). [TapamiensHo KieTkam
JICWKOB3BECH UCCIICYEMBIX MAIlMEHTOB, TOYHO TaKXe 00-
pabatsiBanu knetku guHUM 1301 B kKauecTBe cTaHmapTa.
HHTEeHCUBHOCTH (QIIFOOPECIICHIINH HCCIIEJOBAHHBIX 00pa3-
LIOB CPaBHUBAJIM C TAKOBOW CTaH/1apTa U BBICUMTHIBAIIN a0-
coyroTHOE conepkanue TenomepHoii JJHK, BeipakeHHOE B
Konr4decTBe Thicsiu nap Hykieotuaos (TITH), onupasck Ha
NpeBapUTENBHO MOTYYEHHBIC PE3YJIbTaThl HCCIIET0BAHUS
muHel TepMuHanbHeix JIHK nosropoB (TRF) B kimetkax
1301 u niuMmdonmnTax S-Tv pa3HbIX JOHOPOB KPOBH METOIOM
Southern Blotting.

CrarucTuuecKyo o0paboTKy MONTYyYeHHBIX AaHHBIX MPO-
BOIHIIK ¢ TIoMmolbio MS Exel, orieHrnBas 10CTOBEPHOCTh
TOKa3aresiel perpeccuu, pa3aIuyuii CpeTHUX BEUYHH U JI0-
el (B IpoLIeHTax) ¢ IpUMeHeHHeM kpurepus CThIOEHTa.

PesynabTarsl U ux odcy:xkaeHue. VzyueHa aiauHa Teno-
Mep y 77 netei, B Bo3pacte oT 4 10 7 JET, CTpagalouux
XPOHUUYECKUMH 3a00JICBAHUSIMU PECITUPATOPHOTO TPAKTa
(X3PT), accorupoBaHHBIMH C MUKCT-TepIIeC-BUPYCHBIMH
1 OaKTepUaNTbHBIMUA KOMH(EKIMSIMHU.

KomnuectBo Tenomepnoit JJHK (tJHK) nmumdounTos y
o0cieIoBaHHBIX JIeTe M MX BO3PacT MpPECTaBlICHBI B
Tabmuue 1. B 3aBUcHMOCTH OT pe3ynbTaToB NPUCYTCTBUSA
aHTHTEJI, AeTH ObUIM pasjelieHbl Ha J1Be rpymmnbl. KoH-
TPOJBHYIO TPYIIY COCTaBWIM 15 JeTeid, comocTaBUMBIX
10 TIOJTY ¥ BO3pacTy, cTpanatonmx X3P T, Ho ceponerarus-
HBIX [0 MHUKCT-T€pIIeC-BUPYCHBIM U OaKTE€pHaTbHBIM KO-
unpekusiM. OCHOBHAs TpyIIa BKiIoYaia aereit (n=62),
ctpagaronmx X3PT, cepono3uTHBHBIX MO KO-HHPEKITUSIM
BUPYCHOH 1 6aKkTepHaIbHOI MPUPOABIL.

N3 tabnunet 1 sBcTByeT, uTo cpennee konuuectBo TAHK
JUM(OIMTOB B OCHOBHOM IpyIIie ObLIO I0CTOBEPHO MEHb-
1l€, 4eM B KOHTPOJIbHOM I'pyIIIe. Y UUTHIBAS JOCTOBEPHYIO
pasHMIly B BO3pacTe AeTel 3THX IpyNIl, U Haubosee BbI-
paKeHHOE YKOPOUEHHUE TeJIOMEp JIMM(OILIUTOB C BO3pacTOM
UMEHHO Yy JIeTel, MBI MOMbITAJIUCH BBICHUTH B JTaHHOM
Clly4ae 3aBUCST WIM HET PaslIWyusl AJIUHBI TEJIOMEpP OT
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Tabnuya 1 3asucumocmo konuuecmea m/IHK numgpoyumos om 6o3pacma 0b6ciedo8anHbix demeti

Bo3pacTa faeteid. C 3ToH Leibto MPOBEeNEH PEerpecCUoH-
HBIA aHaJIN3 3aBUCUMOCTHU AJUHBI TEJIOMEpP OT BO3pacTa
B KaXJI0i uccienyemoil rpynme. Kak BumHO n3 Tabmuiipt
1, pacuérnsle Benuuunsl TITH T/IHK, Bo-nmepBhIX, cyas
o BenmuuHe P xoaddunmenta perpeccuu (Pxp), BEICOKO
JOCTOBEPHBL. BO-BTOPBIX, 3TH BEIMUUHBI IPAKTUYECKH CO-
BNaAA0T co cpenaumMu BennurHamu TITH B uccnexyeMsix
TpYIIax, MOJy4YEeHHBIMU OTIBITHBIM IYTEM, U, TNIABHOE, HX
Pa3HOCTh COBIIAAAET C pa3HOCTHIO cpeaHux Bennuud TITH
KOHTPONBbHOW M OCHOBHOMW rpymnm. Brimenpusenennoe
CBUJIETEIILCTBYET, UTO CpaBHEHUE cpeaHux BennuuH TITH
9TUX TPYII BBISIBIISET UX Pa3/INyus, 3aBUCAIINE OT BO3pac-
Ta, 4YTO HE MO3BOJISIET CAENATh BBIBOJ O PA3IUYMAX JIIUHBI
TeoMep JTUMQOIUTOB MEXIY AETBMH CEPOIO3UTHBHOMN
U CEepOHEraTUBHOW Ipynn (KOHTPOJIBHOW M OCHOBHON),
3aBHUCAILIEH OT NPUCYTCTBUS AaHTUTEIL.

YuuTbIBas BBISBICHHYIO 3aBUCUMOCTD JUTMHBI TEIOMED
TUM(OIUTOB OT BO3pacTa BCeX 00CIeJOBaHHBIX JeTeH
(Pxp=0,001), MBI OLIEHHIN WHAMBUAYAIHHOE pacipe-
JIeJICHUE JUTMHBI TeJIOMep JTUM(OIHUTOB OTHOCUTEIBHO
JINHUU PETrpecCuu, OTpakarloliei 3Ty 3aBUCUMOCTb.
3amaueii Takol ONIEHKH OBLIO OMpeIeNICHUE KOTHYeCTRa
“rmomaJanuil” UHIUBUYaTbHbBIX 3HAYEHUN KOJINYECTBA
TJIHK BbIIIE Mau HUXKE MaTeMaTHYECKH OXHIAaeMOU
BenuunHbl TITH (MOBTHH) mi1s kaxaoro Bo3pacrta c
HWHTEPBAJOM B 1 T0j] B KOHTPOJIBHON U OCHOBHOM Ipynmnax
C LIeJBbI0 MOCIEAYIOUIEr0 CPaBHEHUS ITHX KOJIUYECTB,
BBIP@)KEHHBIX B MPOLIEHTAX.

KontpouabHasn OcHoBHas PasHoctn
Bce nern .
ITapameTp\rpynna rpynna rpynna nokasareJiei
n=77
n=15 n=62 rpyon 1 u 2
TIIH 10,280+0,502 12,368+,379 9,778+0,580 p ;O 032
Bo3spact B rogax 5,31+0,292 3,87+0,332 5,66+0,330 1,79
%min"— max) TITH {1-14) Q2-7) {-14) P _=0,009
- 10,280 12,360 0,778 2,586
JULL Cpell Pxp=0,001 Pxp=0,005 Pxp=0,007 ’
BO3PACTA TPYIIIEL

Pesynbrarel aHanusa, MpejAcTaBIeHHbIE B Tabmuie 2,
JIEMOHCTPHUPYIOT JOCTOBEPHO OoJiee BBICOKHUI (IIOYTH B
3 pasa) mpOLEHT JeTel, UMEIONIHX JJIMHY TEJIOMep JHM-
¢oumroB menpire MOBTITH 17151 X BO3pacTa B OCHOBHOM
rpyIme (Ceporno3uTUBHBIX) B CPABHEHUH C KOHTPOJIBLHOMN
TpYIIOi (CepOHETaTUBHBIX ). ITO CBHIETEILCTBYET O TOM,
YTO TEJIOMEpPHI JIUMQOIMTOB JIETeH, UMEIOIINX aHTHUTea
K aHTHTeHaM BUPYCOB M (WIM) OaKTepHii, Kopoue, 4eM y
CEPOHETaTUBHBIX JIETeH TOTO e BO3pacTa.

[anee npoBeieH o0OHBIH aHaIN3 YIS TPYII AETEH, pasiiu-
YaIOIMXCS 1O CIeU(UIHOCTH aHTHUTEN: B OCHOBHYIO TPYTITY
A BKIJIIOYWII JIeTell C aHTUTENIAMH K aHTHI'eHaM OaKTepuid,
B rpyniy b — x Bupycam u B rpyniy B — kak x Gakrepusim,
TaK ¥ K BUpycam. V3 Tabnuupl 3 sSBCTBYET, IO CPaBHEHUIO
C KOHTPOJILHOM TPYIIION, TOCTOBEPHO OOJBIIHIA TPOICHT
JIeTel, MMEroIIMX TenoMepsl tuMormToB kopoue MOBTIH
JUISL CBOETO BO3pAcTa, BhIsBJIEH B rpymmax b u B (coorBer-
CTBEHHO, C aHTUTEJIAMH K BUPYCaM 1 K BUPYCaM B COUCTaHUH
C aHTHTENaMH K Oakrepusim). B rpymme A (aHTHTENa TONBKO
K OakTepusiM) MOJI0OHBIX N3MEHEHUH HE BBISBICHO.

Pe3ynprarsl nccinegoBaHusl JEMOHCTPUPYIOT CHIDKEHUE
koimuecTBa TenomepHoit JJTHK mumdonuTos y mereit, y
KOTOPBIX BBISIBJICHBI aHTUTEJIA TPOTUB AaHTUTEHOB BUPYCOB,
00 IPOTUB BUPYCOB B COUCTAHUH C aHTUTEJIAMU TIPOTUB
AHTHTCHOB OaKTEpPHl B CPABHEHUU C IETHMH TOTO JKE€ BO3-
pacrta, OHAKO Y KOTOPBIX aHTHTENIA HE BBISBICHEI, JINOO
BBISIBIICHBI aHTUTENIA TOJIBKO MPOTHB OaKTepUil.

Tabnuya 2. Ilpoyenm doeme, y komopwix konuvecmeo mAHK num@oyumos menviue

MAMeMamu4ecku 0#CUOAeMol 8eIUdUHblL OJIsl UX eospacma

Ioxa3zaTrens\rpynmna

Bce netn
n=77 n=15

Kontpoabnas rpynna, | OcHoBHasi rpynmna,

n=62

% neteit ¢ TIIH Hmke muHUM perpeccuu

54,5+5,65 (42 w3 77)

20,0410,33 3 usl5) | 62,946,13 (39 u3 62)

JlocToBEpHOCTD pa3nInyuii

P, ,<0,01

6 epynnax ¢ aumumeilamu K pasnHbim 8uUdaAM qu)eKL;uu

Tabnuya 3. Ilpoyenm oemeti ¢ xkonuuecmeom mAHK numgpoyumos menviwe MOBmnn

KounrtpoabHas OcHoBHast OcHoBHast OcHoBHast
IMoxa3aTenb\rpynmna
rpynmna rpynmna A rpynna b rpynna B
o "
76 Aereid ¢ THH ke 20,0£10,33 33,3+15,71 67,6+8,02 68,4+10,66
JIMHUH PETPECCHU
KommuectBo HabmoaeHnit 15 9 34 19
[octoBepHOCTh ?%HI/I‘II/II/I P>0,05 P<0,01 P<0,05
¢ rpynnou 1
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Cne)lyeT TMOAYCPKHYTh, UTO IMMOJTYUCHHBIC JAHHBIC KaCaroTCA
TOJIBKO OOJIBHBIX A€Tel U IEMOHCTPUPYIOT UX TeTepOreH-
HOCTb 110 OKA3aTeJIsSIM CEPOIIO3UTUBHOCTH U JJIMHE TEJIO-
Mep, YKOpOUYEHHE KOTOPOI 0Ka3ajJoCh aCCOIMUPOBAHHBIM
C HAJIMYUEM aHTHUTECII MPOTHUB HUCCICAOBAHHLIX BUPYCOB.
Takoe ykopouyeHHE BIIOJHE OOBSICHUMO, €CIIU MPUHATH
BO BHUMAaHUEC MHOI'OYUCJICHHBIC TAaHHBIC O CHOCO6HOCTI/I
BHPYCHBIX KOMIIOHEHTOB (Oyaromapsi poACTBY M Jaxe
UICHTUYHOCTH C HEKOTOPHIMU KOMIIOHEHTAaMHU TeJIoMep)
B3auMojeiictBoBath ¢ TenomepHoit JIHK, 6enkamu, yuac-
TBYIOIIMMH B OPTaHU3aIMU CTPYKTYPBI TEIIOMEp U POpMH-
pOBaHUM reTepoXpoMaTiHa, a Takxke ¢ Tenomepasoii [7]. C
JIPYTO#l CTOPOHBI, IEPCUCTUPYIOLIAsi BUPYCHAst HHPEKIHS,
aKTHBHUpYOLIas BUpyc-cnennduyeckue T-kineTku 11bo B
MEPUOBI PEIUIHKAILINH, JINOO 00SCIICUrBasl MOCTOSIHHYIO
NMPpE3C€HTAUI0 aHTUI'CHOB BHpYCa JaXXE¢ B JJATCHTHOM
nepuojie, MPUBOANT K HAKOIUIEHUIO Macchl T-KJIETOK C
YKOPOYEHHBIMH TeJioMepaMH [2,9], uTo oTpakaeTcs Ha
Cpe/IHEei JIMHE TeoMep LUPKYIUPYIOUIEro myia JumMdo-
OUTOB. YKopoquHe TCJIOMEDP BLI3BIBACT U OKCH[[aTI/IBHbIﬁ
cTpecc, COMPOBOXIAIOIINN XPOHUYECKOE BOCHAJICHUE,
MIPUCYTCTBYIOIIEE Y 00CIIeI0BaHHBIX HAMH JIETEH, OTHAKO
BKJIaJ] 9TOT0 (pakTOpa HEBO3MOXKHO OLIEHUTb, TIOCKOJIbKY HE
CPaBHUTB AJIMHY TEJIOMEp CEPOHETAaTUBHBIX JieTeil (U neTeit
C aHTUTENAMU IPOTUB aHTUTEHOB OaKTepHi) CO 30POBBIMH
JCTbMU HE YJaJIOCh, TaK KaK MOCJICIAHUC MO DTUYCCKUM
c000pakeHHsIM B UCCIIEJOBAaHUHU HE YUIaCTBOBAJIH.

BoiBonbl. Takum 00pa3oM, pe3yibTarbl IPOBEISHHOTO
UCCIIEZIOBAHUS TIO3BOJISIOT C/IEIIaTh BBIBOJ 00 YKOPOUCHUH
TeJIoMep JIMMQOIMTOB y JeTeil ¢ XpOHMYECKHMU 3a00J1e-
BaHUSIMH PECIIMPATOPHOTO TPAKTa, Y KOTOPHIX BBISBICHBI
aHTHTEJIA K UTOMETaJIOBUPYCY, BUPYCY IIPOCTOro repreca
u OmnmreitHa-bapp B pa3HbIX codeTaHUSIX (B TOM YHCIIE C
aHTUTENaMU K OaKTepusiM), 0 CPaBHEHHIO C CEpOHera-
THUBHBIMU JIETHMH TOTO K€ BO3pacTa U JETbMH, Y KOTOPBIX
BbLsiBNICHBI aHTHTena K Chlamydia trachomatis u (win)
Mycoplasma pneumoniae 0e3 aHTUTEN K BUpycaM. DTH
JTaHHBIE CBUJIETEIILCTBYIOT O TOM, YTO HAJTUYIHE IEPCUCTH-
pyroleli BupycHoi HH(EKInu 00J1ee BCEro BAHUSIET Ha YKO-
poueHue TesioMep TUM(POLUTOB Y IETEH C XPOHHUECKIMHU
3a00JIEBaHUSIMU PECTIMPATOPHOTO TPAKTA.
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SUMMARY

EVALUATION OF DYNAMIC TELOMERE LENGTH
SHORTENING OF LYMPHOCYTES IN IMMUNO-
COMPROMISED CHILDREN WITH CHRONIC
DISEASES OF THE RESPIRATORY

!Khalturina E., 2NesterovaI.

"I M. Sechenov First Moscow State Medical University,
Moscow, *Russian University of peoples friendship, Mos-
cow, Russia

Nowadays it is common to observe the growth of viral-viral
and viral-bacterial co-infections in children of different
ages, due to dysfunction of lymphocytes (DL), which can
be connected with the process of the accelerated shortening
of the end structures of chromosomal telomeres, telomere
length changes are described in lymphocytes of children
with chronic mono-infections.

The conducted study has shown the shortening of telo-
mere lymphocytes in children with CDRT seropositive
for mixed-herpes viral infections (herpes simplex virus,
virus, Epstein-Barr virus and cytomegalovirus in various
combinations) and for bacterial co-infections - Chlamydia
trachomatis and (or) Mycoplasma pneumoniae. The use of
regression analysis and attribute analysis (in percent) made
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possible to neutralize age-groups differences of seropositive
and seronegative children.

Thus showed that children, who suffer from chronic dis-
eases of the respiratory tract associated with mixed-herpes
viral and bacterial co-infections, have more pronounced
telomere shortening of lymphocytes than seronegative
children of the same age.

Keywords: lymphocytes, telomeres, immunocompromised
children, co-infections.

PE3IOME

O EHKA TMHAMUWKU JUVIMHBI TEJIOMEP JIMM-
®OIMUTOB Y UMM YHOKOMIIPOMETUPOBAH-
HBIX JETEA C XPOHUYECKUMHU 3ABOJIEBA-
HUAMU PECITMPATOPHOT'O TPAKTA

Xaarypuna E.O., >Hecteposa I.B.

'TBOY BIIO Ilepsulii MOCKOSCKUU MEOUYUHCKUT VHU-
eepcumem um. U.M. Ceuenosa, Mockea, *Poccuiickuil
YHUBepcumem 0pysicowvl Hapodos, Mocksa, Poccus

B Hactostiee Bpemsi HaOonaeTcs TEHACHIHUS K POCTY
BHPYCHO-BHPYCHBIX U BHUPYCHO-0aKTEpHUAIBHBIX KO-
nH(EeKuuit y nerei pa3HOro Bo3pacra, 4to 00yCIOBICHO
JuchyHKIeH JIMM(OIMTOB, CONPSHKEHHOM C MPOLIECCOM
YCKOPEHHOTO YKOPOYEHHS KOHIIEBBIX CTPYKTYP XPOMO-
COM - TejoMmep. ABTOpaMH CTaTbU ONHMCAHBI U3MEHEHHUS
JUTUHBI TeJIOMep B JIUMQOIUTAX NETEH, CTpamaroInux
XPOHUUYECKHMH 3a00JICBAHUSIMU PECITUPATOPHOTO TPAKTa
(X3PT), accorMupoBaHHBIMH C MUKCT-TepIIeC-BUPYCHBIMU
u OakrepuanbHbIMU Ko-uH(ekuusmu. [Tpu nposeneHuu
CPaBHHUTEIBHOTO UCCIIEJOBAaHNS YCTAHOBIEHO YKOPOUCHUE
Tenomep TuMdoruToB y aereit ¢ X3PT cepomno3uTHBHBIX
T10 MUKCT- TepIieC-BUPYCHBIM HHPEKIHSIM (BHUPYC IPOCTOTO
repreca, JnmTeitHa-bapp U nuTOMeragoBUpyC B pas-
JIMYHBIX KOMOMHALIMAX) U OaKTepUaIbHBIM KOMH(PEKINAM
- Chlamydia trachomatis w/inu Mycoplasma pneumonia.
[IpuMeHeHne perpecCHOHHOTO aHalIM3a M aHaju3a ajlb-
TepPHATHUBHBIX IMPU3HAKOB (B MPOIEHTAX) MO3BOJIUIO
HUBCJIUPOBATh BO3PACTHBLIC OTIUYUA CepOHOSI/ITHBHoﬁ n
CEPOHEraTuBHOM IPYIIIL.

Takum 00pa3om, MPOJEMOHCTPUPOBAHO, YTO Y JIETEHi, CTpa-
JIAI0IINX XPOHUYECKUMH 3a00JIEBaHUSIMH PECITUPATOPHOTO
TpaKTa, aCCOUMUPOBAHHBIMH C MUKCT-TEPIICC-BUPYCHBIMU
1 OaKkTepraJbHBIMU KOMH(EKIUSIMH, UMEET MECTO OoJee
BBIPAKEHHOE YKOPOYEHHUE TesioMep JTUM(OLUTOB, YeM y
CEPOHETaTUBHBIX JETEH TOTO XkKe BO3pacTa.
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OEHOTUIIMYECKHUE OCOBEHHOCTHU JIMM®OLIUTOB
P TEMOPPATUYECKOM JJUXOPAJIKE C IOYEYHBIM CHHIPOMOM

"UBanos M.®., ’baamacosa WU.I1., 'Bacuéna K.I1.

'Camapckuti 2ocyoapemeennviii meouyunckutl yuueepcumem, Camapa, Poccuiickas @edepayusi;
’Poccuiickuil ynusepcumem opyoicovl napooos, Mocksa, Poccutickas @edepayust

I'emMopparuueckast JInxopajaka ¢ MOYEYHBIM CHHJIPOMOM
(ITITIC) - mpupoxHO-04YaroBasi BUpycHasi HH(MEKIUS, HC-
TOYHUKOM 3apa)KEHHSI SABJISIIOTCS TUKHE TPBI3YHBI - HOCH-
TEJH XaHTaBUpPycoB XaHTaaH, [Iyymana, Ceyn u JloOpasa.
3abosieBaHne y 4EIOBEKA MPOTEKAET JOBOJIBHO TSKEIO U
TIPOSIBIISIETCSI OCTPOH TIOUEYHOM HEO0CTaTOYHOCTHIO, MH-
TOKCHKAIEH, OOJIEBBIM U TEMOPPATNIECKUM CHHIPOMOM
[P BBIPAXKEHHOMN LIUKJIMYHOCTH TeueHus [4].

XanraBupycs kak Bo30ymurens [JITIC o0magaror 3HAIHTEIb-
HBIM BJIMSIHUEM Ha XapakTep NMMYHHOTO OTBETa, B KOTOPOM
Be/yLast poiib B 3paguKaly BUpyca NpuHaaneskur CD8+
muroTokcudecknM T-mmvormram (L[TJT) [18], B To Bpemst
KaK Ha TSDKECTh TeUCHMs 3a00J1eBaHMs B 3HAUUTEINLHON Mepe
BiusitoT CD4+ T-xenmeps! 1-ro tuna [19] u FoxP3+ peryns-
topuse T-xietku (Tper) [14]. YcraHOBIEHO, YTO, TOMHMO
BUPYCOB, IPHUYMHOI MMMYHOJIOTHIECKHX CABUTOB MOXET
CIIY’)KUTh TIOPaKEHNE MOYCYHON TKaHH, KaK 3TO MOKA3aHO
TIPU JPYTUX BUPYCHBIX HH(EKIHX [5].

CBeznieHuUs 0 oy TUM(OIIMTOB BPOKICHHOTO UMMYHHOTO
oTBeTa - ectecTBeHHBIX Kmiiepos (EK) u ecrecTBeHHBIX
kmutepHbIx T-kietok (EKT) mpexcraieHs! B BUiE eau-
HUYHBIX COOOIICHNUH, HAIIpUMEp, O IUTOKUHHOM PETYISAINT
EK mpu IJITIC [8]. B T0 e Bpemst 0coOBIif HHTEpEC TPH
[JITIC mpeacTaBiseT COOTHOIICHUE POITH KIIETOK, O0Iaga-
FOIIHX IIATONATHYCCKON aKTHBHOCTBIO - ITATOTOKCHYECKITX
T-muMQOIUTOB, €CTeCTBEHHBIX KIUTepoB, ot9acTi EKT,
MTOCKOJIFKY U3BECTHO, YTO B (POPMUPOBAHNH IIPOTEKTUBHO-
T'O IMMYHHTETA TIPH BUPYCHBIX MH(PEKIINAK, COTIPOBOXKIA-
forerocss GOpMHUPOBAaHHEM UMMYHOJIOTHUYECKON TaMSsITH,
OCHOBHOE€ y4YacTHe NMPUHUMAIOT KJICTKH aJallTHBHOTO
nMMmyHHoro orsera — LITJI [6].

B 3amycke IUTOMMTHYECKOTO MOPAXKEHUSI BUPYCHH(UIIN-
POBaHHBIX KJIETOK JIMM(OINUTAMU YKa3aHHBIX KaTerophit
JIOBOJTBHO 3HAYUTEIIHHYIO POJIb UTPAIOT JIEKTHHOBBIE PErer-
Topbl NKG2D, xoTopble pacno3HaloT Tak Ha3blBaeMble
HEeKJIacCuueckue Molekyisipuble npoaykrsl MHC-I, ske-
IIpeccupyeMble KIeTKaMi OpTaHW3Ma TOJIBKO B YCIIOBHAX
TIaTOJIOTHYECKOTO MPOIIECCa, B TOM YHCIIE TIPH MIOPaKeHUN
Bupycami [1,2,6]. OCOOCHHOCTH 3KCIIPECCHU ITOTO pPe-
uentopa npu IJITIC no ceii neHb He 0XapaKTepU30BaHBbI.

Hcxonst M3 BBIICH3IIOKEHHOTO, HENBIO MCCIIEIOBAHMYS SIBH-
JI0Ch OnpesieieHne (PEHOTHITMIECKNX 0COOEHHOCTEH MM ]o-
IIUTOB C IUTOTOKCHYECKOH aKTUBHOCTBIO TIPU TeMOpparide-
CKOH JINXOPAJIKE C TIOYESIHBIM CHHAPOMOM B MIX B3aMOCBSI3H
C KJIIETKaMH IMMYHHOH CHCTEMBI IpyTrX (DeHOTHIIOB.
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MarepuaJ u MeTo/1bl. OOBEKTOM HCCIICIOBAHNUS CITYKHUIIa
kpoBb 54 6ompHEIX [JITIC, MOCTYMUBIINX HA CTAITHOHAPHOE
nedenue B Kitmankn Camapckoro rocy1apcTBEHHOTO Me-
TUIIMHCKOTO YHUBEpCcHTETa ¢ OKTsA0ps 2013 1. o 1exkadpp
2016 1. 3a00p KpOBH MPOBOMWIICS MPEUMYIICCTBCHHO B
OJIMTYPUYECKHUil TIeprost 3a001eBaHNs WM B HaJase I10-
TypUHuA. 16 KIMHUYECKH 3/I0POBBIX JIHII, COOTBETCTBY-
IOIINE IO TIOJTy ¥ BO3PAcTy OCHOBHOH IPYIITIE, COCTABUIIN
KOHTPOJBHYIO TPYIITY.

Kmuamuecknit quarnos [JIIIC Bepudummpoancs cepo-
noruyecku nytem onpenenenus [gM u IgG anturen k
HYKJICOKAIICUAHOMY OEJIKYy XaHTaBHPYCOB METOIOM HM-
MYHO()EPMEHTHOTO aHaji3a ¢ MCHONB30BAHMEM ITAPHBIX
ceiBopoToK. Tspxenoe reuenue [JIIIC ycranaBnuBanoch Ha
OCHOBaHWH CJIECAYIONINX KPUTEPUEB: TEMIIEPATypa BEIIIC
40°C B Teuenue 7 gHel u Oosiee, HHTEHCUBHAS TOJIOBHAS
001b, 9acTas pBOTa, MHPEKIIMOHHO-TOKCHIECKHU MIOK 2-3
CTa/INH, MHO’KECTBEHHBIE KPOBOMBIIMSHHS M KPOBOTEUCHHS,
tpomboruTonenus mernee 100 kaetok Ha 10/, onuroypust
CBBIIIE 6 THEH, TpoTeNHYpHs Ooree 3 /71, MoueBHHa Oostee
20 MMOIB/T, KpeaTnHUH cBhie 0,88 MMOIIB/II.

HNmmyHOMmornueckrne MeTosl. KpoBh OOJBHBIX M 31I0pO-
BBIX JTUII TIOCJIC aBTOMATH3UPOBAHHOH MPOOOTIOATOTOBKI
HCCIIEZI0OBAIACH METOJIOM IIPOTOYHOM U TO(DITyOpHUMETpUN
c ucrions3oBanueM armaparypsl «FACS-Perm2y» (Beckton
Dickinson, USA) 1 cTaHAapTH3HUPOBAHHOTO KOMILIEKTA
MOHOKJIOHAIBHBIX aHTuTel BD Multitest 6-Color TBNK
Reagent (BD Biosciences), a Takxxe medeHHBIX PerCP
anti-human-CD3 MKAT, meuennrsix APC anti-human-
CD25 MKAT, meuennbix FITC anti-human-FoxP3, (BD
Biosciences), meuennsix PC5 anti-CD56 MKAT, meuen-
vbIX PE anti-CD314 MKAT (Beckman Coulter).

Cratuctuueckas o0padoTKa JaHHBIX MPOBOIWIACH HA
OCHOBE IaKeTa CTaTUCTUYECKUX IporpaMM SRSS, Bepcus
21. CpaBHHTENBHAS CTAaTHCTHKA OCYIIECTBIUIACh HETa-
paMeTpUYecKUM METOJIOM C MCIHOJNB30BAHUEM KPHUTEPHUS
Manna-YUTHU, KOPPEISIHUOHHBIN aHalU3 - HA OCHOBE
kpurepusi Crimpmana.

PesyabTarsl n uX o0cy:xkaeHue. Pe3ynbrarsl onpeneie-
HUSI COZIEp KaHMs TMM(OIUTOB PA3INIHBIX ()EHOTHIIOB B
kposu 60mbHEIX [JITIC mpu comocTaBieHIH ¢ KOHTPOJIEM
nipezcTasieHsl B Tabnuie 1 n Ha pucynke 1. [Ipu aTom Ha
pHCYHKE ITOKa3aHbl He COOCTBEHHO 3HAUCHNS TTOKA3aTENICH,
aporeHTs! ux otkiIoHeHus (I10) ot KoHTpoIIs, BHIYUCIS-
emble TIo opmyIe:
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x 100% + 100%

Tabnuya 1. @enomunuueckasa xapaxmepucmuxa aumgpoyumog kposu y onvruix I JITIC 6 cpasnenuu ¢ Konmponem

Tectnpyembie o Mepuana [Mmuaumym; makcumym| (%)
KJIeTKH eroTHI Boabnbie ITIIIC 310poBble IHLA P
(n=54) (n=16)
T b CDa+ % 68,0 [44,4; 86,0] 75 [62; 87] 0,008*
-TUMQOLIUTHI
10°/n 1,4 [0,64; 4,16] 1,2 [0,7; 3,1] 0,303
Toxemepsr CD3+CDA+ % 36,1 [5,5; 58,7] 41 [14; 57] 0,038*
10°/n 0,70,35; 1,95] 0,7[0,4; 1,4] 0,603
T CD3+CD8+ % 31,8 [10,4; 78,0] 28 [16; 71] 0,173
10°/n 0,64 [0,11; 2,7] 0,4 10,2; 2,6] 0,049*
EKT CD3+CD56+ % 5,41(2,5; 8,1] 3,4[2,3; 5] 0,041*
10°/n 0,14 [0,02; 1,0] 0,06 [0,04;0,07] 0,026*
EK CD16+CD56+ % 16,6 [11,0; 33,8] 12,9 [9,5; 28] 0,123
10°/n 0,36 [0,1; 1,75] 0,26 [0,14;0,42] 0,010*
B o CD19+ % 12,6 [5,0; 25,0] 10,5[2,5; 16] 0,159
-TUMQOIUTHI
10°/n 0,21 [0,04; 0,57] 0,18 [0,08; 0,3] 0,226
AKTHBUpPOBaHHbBIE CD3+CD25+ % 4,2 [2,1;9,6] 7,4 [2,6;7,8] 0,108
T-xnerkus 10°/n 0,110,03; 0,33] 0,11 [0,03; 0,2] 0,879
CD3+CD4+ % 10,7 [4,0; 27,0] 3,0[2,3; 8,1] 0,001*
PerymstopHbie FoxP3+ 10°/n 0,26 [0,07; 1,8] 0,05[0,02; 0,2] 0,001*
T-xnerkn CD3+CDS8+ % 12,5 [3,5; 26,1] 0,4 [0,1; 4,4] 0,001*
FoxP3+ 10°/n 0,27 [0,07; 0,75] 0,01 [0; 0,07] 0,001*
Knerku, % 48,6 [23.,4;71,6] 12,6 [9,6; 27] 0,001*
JKCHPECCUPYIOILINE CD314+
peuentop NKG2D 10°/n 1,08 [0,27; 3,9] 0,24 10,14; 0,4] 0,001%*

npuMeyanue: p - 6epPOIMHOCHb PA3IUYULL MeXHCOY NOKA3AMeNIMU
6 epynnax no kpumepuio Manna-Yumnu, * - docmoseprnocme paznuuuii npu p<0,05

[Tpu oreHKe MoTy4eHHbIE PE3yNIbTaTOB HEOOXOAMMO IO/
YEpKHYTh, YTO UCCIIEJOBAHUE KPOBU B JAHHOM Cllydae
JIVIIB OTHOCHTEIIBHO OTPAYKaET COOBITHS, TPOUCXO/ISIIIHNE B
MOpa’KeHHBIX OpraHax 1 TKaHsx. Kak mokassIBaroT JaHHBIE
TaONUIBI, N3MEHEHHSI UMMYHHOTO CTaryca B KPOBH IPH
IJITIC B cpaBHEHNM C KOHTPOJIEM 3aTParuBaloT, B IEPBYIO
o4epesib, pa3InyHbIe KaTeropuu T-1uMpOoITOoB.

Hab6mronaercst cunxenue yncna T-muM@ponuToB npeumy-
LIECTBEHHO 3a c4yeT T-XelnepoB, OHAKO 3TO KacaeTcs
TOJILKO OTHOCHUTEJIBHOTO CO/IEpKAHUs ITUX KJIeTOK. [To-
JN00HOE Ta/IeHNe JTOJU Ha3BaHHBIX KJIETOK CPEJIN JINM-
¢douuToB He KacaeTca UX aOCOIIOTHOrO KoiauyecTsa. B
MIPOTUBOIIOJIOKHOCTH 3TUM KaTeropusiM T-mumM¢ponnTos
OTHOCHUTEJIBHOE YMCIO IMUTOTOKCHUYECKUX T-KIeTOok
JOCTOBEPHO HE MEHSAETCS, HO UX a0CONIOTHOE conep-
JKaHME B KPOBHU 3HAYUMO BO3pacTaeT. AHAJIOTHYHBIE
M3MEHEHUs HabI0IaIiCh U CO CTOPOHBI IPYTHX KIETOK

© GMN

C HUTOTOKCHYECKOH aKTUBHOCTBIO - €CTECTBEHHBIX KHJI-
nepos. Bee mapamerpsr EKT nocroBepHo Bo3pacrany, a
B-1uM(}ONUTOB HE MEHSUITHCH.

Yunciao akTUBUPOBAHHBIX T-KJIETOK, HECYLIMX MapKep
CD25, He MeHsUI0Ch, HECMOTPSI Ha Pa3BUTHE WH(EKIIHU-
OHHOTO Tporecca. Ha 3ToM ()oHEe MHOTOKpaTHBIH POCT
COJZIEPXKaHUsI B KPOBHU PETYJISATOPHBIX T-KIIETOK HE CTOJIBKO
CD4+, cromnbko abcomotHoe yncino CD8+ (B 27 pas), cBu-
JICTEITLCTBYET B ITOJIB3Y NX UHIYKIMHU M3 IUTOTOKCHYECKHX
T-nmumporuro. Cieayer OTMETUTh, YTO €CIIN Y 370pO-
BBIX Jin1l cooTHomenue CD4+/CD8+ Tper cocrasisier, B
cpeaneM, 7,5, To npu IJITIC pors CD8+ peryasTopHbIX
T-kJIeTOK HEM3MEPUMO BO3PACTACT, @ HA3BAaHHOE COOTHO-
nieHue onpenernsercs Benmuannaoi 0,85. Ocoboro BHIMA-
HUSI 3aCITYKMBAET M JIOBOJILHO 3HAYMTENILHBIN POCT Yuciia
€CTECTBEHHBIX KHJUIEPOB, SKCIPECCUPYIONIUX PELENTOP
NKG2D (CD134+).
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= = = KOHTpONb e BONbHBIE [JINC
Puc. 1. IIpoyenm omxionenus om KOHMPOJIA UMMYHOIO-
cuyeckux nokasamenetl oonvnwix IJITIC

Jist onpenenenuss xapakTepa B3aUMOCBS3EH MEXAy
TUMQOIIUTAMA Pa3THIHBIX (PEHOTUIIOB TIPOBEICH KOppe-
JAIUOHHBIA aHAJN3 C HUCIOJIB30BAaHUEM KO3 HUIIMEHTA
xoppersinnu Crimpmana. Ha prucyHke 2 mpencTaBieHsl 0-
JIO)KUTEbHBIE ¥ OTPUIATEIbHBIE KOPPEISIIMOHHBIE CBSI3U
C YYTaHOBIIEHHO TocToBepHOCTHIO (p<0,05).

Moka3sarenu kayecTsa

Mokasatenu
WMMYHHOrO oTBeTa

6a30B0OM UMMYHOTpambl

s s = b

Puc. 2. JJocmosepnvie KoppersiyuoHHble C8:A3U MeHCOy
KAEMKAMU UMMYHHOU CUCTeMbl PASTUYHBIX (DEHOMUNO8
npu TJITIC (€= - nonoocumenvuvie Koppenayuul,

< — > - ompuyamenbHbie KOpperayuu)

Kak cienyeT U3 pucyHKa, BCe TPaIHLUOHHO H3ydaeMble
MOMYIIANNAA U CYOTIOMYIISIITHH TUM(OITUTOB (0a30Bas NM-
MyHOTpaMMa) TECHO CBS3aHBI MEX Iy COO0ii, UTO BITOJIHE
€CTECTBEHHO B YCIIOBHSAX Pa3BHBaIOIIErocsi MHMeKuu-
oHHOro npouecca. [Ipn 3ToM HauboJbIIee YHCIO KOP-
pensuit Gopmupytor T-mumponutst B mieaom (CD3+),
nutotokcmaeckne T-nmumdonutsr (CD3+CD8+), EKT
(CD3+CD56+).
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T-nmumdonuTsl, Hecymue Mapkep aktuBanuu CD25, konu-
yecTBO KoTopbIX NpH [ JITIC 1ocTOBEpHO HE OTANYATIOCH OT
KOHTPOJIA, OBLIH CBSI3aHbI OTPpHUUATCIIBHBIMHA KOPPEIAIUAMUN
¢ yuciaom CD3+, CD3+CD4+, CD3+CD8+, a moaoKuTenb-
HbIMH - TONbKO ¢ EKT.

Oco0blii MHTEpEC TPEICTABISIET aHAIM3 KOPPEIALMOHHBIX
cBszell perynsaropuslx T-knerok (Tper), matorenetnueckas
ponb kotopeix npu [JIIIC noarBep:keHa UCTOYHUKAMHU
qureparypbl. CD4+ (eHOTHIT STUX KIETOK CBSI3aH MOJIOKH-
TEJIbHBIMU KOppersiiusiMu ¢ T-mumdonramu, T-xenmepamu,
EKT, 1o ectp knetkamu, umerorumi (st T-kiaetox 1 EKT
yactuyno) CD4+ ¢eHotur. DTOT BakT ykasblBaeT Ha BO3-
MokHOe nporcxokaeHne CD3+CD4+FoxP3+ Tper. Otu sxe
KJIETKH CBS3aHbI OTPUIIATENbHBIMU KoppersiusiMu ¢ EK u
B-numdonrramMu, KOTOpbIe TOTEHIMAIEHO MOTYT CIIY)KUTh
00BbEKTaMH CYIPECCOPHOTO JIEUCTBHS perysitopHbix CD4+
T-xnetok. Uro kacaetrcs CD8+ Tper;, To OHM BXOJST B COCTaB
nap ¢ CD3+CD8+ LI TJI u EKT (Bo3moxxHO, c CD8+ cybnomy-
JISILEH 9TUX KJIETOK) IPH HOJIOKUTENIBHON KOPPEISIIMOHHON
cBs13u Mexxty HUMH. C o01mM urciioM T-mumgonmros CD8+
Tper npu [JITIC cBsi3aHBI OTPUIIATEIBHON KOPPEIIILIUCH.

Haxoner, keTku, sKCIpecCUpyIoue akKTUBUPYIOIINMA
aextuHOBBI peuentop NKG2D (CD314+), npu IJITIC
(hopMHPOBAITH TOJILKO MOJIOKHUTEIBHBIC KOPPEISAIIHOHHBIC
CBSI3M C KJIETKaMH, CIIOCOOHBIMU TPOSIBISITH IIUTOTOKCH-
yeckyro aktuBHOCTH - L[TJI, EK, EKT, T-mumdountamu B
nenoM. MHTepecHo, UTo ¢ KJIeTKaMU, SKCIPECCUPYIOTH-
MU JIpyroi aktuBupyomuii peuentop CD25, NKG2D-
TO3UTUBHBIC KJIETKU CBSA3aHBI OTPUIIATEIHHON KOPPEIs-
LIMOHHOM CBS3BIO.

OTBeT Ha BOIIPOC, B KaKo CTerNeH: Ha0IroaeMble 0COOCH-
HocTu uMMmyHHoro otBeTa npu [JITIC BAusIOT Ha TSHKECTh
TeueHus: 3a00JIeBaHusl, MMOJYYCH MPU CPABHEHHM YHCIa
KJIeTOK pa3nuunbiXx ¢penorunos npu [JITIC cpennersike-
JIOTO | TSDKEJIOTOo TeueHwus (Tabnuia 2).

Wcxons 3 NaHHBIX, MPEACTABICHHBIX B TaONMIle, BBI-
SBJICHHBIC paHEe BECbMa 3HAYUTENIbHbIC OTKIOHEHMS B
(hCHOTHUIMYECKOM COCTaBE JTUM(OIIMTOB XapaKTEPH3YIOT
BEIYIIY0 IMMYHOIATOreHETHUECKY 0 ocobeHHocTs [JITIC
- OCHOBHYIO POJIb B UMMYHHOM OTBETE IIUTOTOKCHYECKHUX
T-mumdonnror npu nognepxke EKT u npu 3HaunTEnHOM
Y4acTHH B UMMYHHOM IIPOLIECCE PETYISTOPHBIX T-KIIETOK,
OJIHAKO BCE ITU OTKJIOHEHUS OTMEUYAIOTCs HE3aBUCUMO OT
TSDKECTH TedeHust 3a0oseBaHus. B To ke Bpems Tskesnoe
teuenue I JITIC xapakTepusyercs J0CTOBEPHBIM CHI)KECHH-
eM B kpoBu nokaszareseit EK u B-nmumpouunTos.

KoMMeHTHpPYS 0OTMEUeHHBIE UMMYHOJIOTHYECKUE H3MEHE-
Hust, conpoBoxaatomue [JITIC, HeoOXonnmMo 0CTaHOBUTE-
cs Ha ponu L{TJI u EK B peanuzanuu npoTHBOBUPYCHOTO
OTBETA.
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Tabnuya 2. @enomunuveckas xapakmepucmu aumpoyumos kposu y oonvuwix 1 JIT1C
8 CPABHEHULU ¢ KOHMPOTIEM C YUemom MANCeCmu 3a001e6aHUs.

Mennana [MUHUMYM;
makcumyMm| (%)
TecTupyemble DenoTHI p
KJIeTKH cpenflJ:Tr:lSc’enoe TJITIC, Taxesoe
Teuenme (n=33) TedeHue (n=16)
% 68 [44; 86] 67,5 [62; 82] 0,722
T-mumdoruTe CD3+
10%/xn 1,7 [0,64; 4,16] 1,4 [0,8; 1,55] 0,327
% 36 [5,5; 58,7] 37,7 [26,6; 46,1] 0,581
T-xenmnepsl CD3+CD4+
10%/n 0,7 [0,35; 1,95] 0,64 [0,35; 0,95] 0,454
% 34[10,4; 78 31,6 [20,5; 45,2 0,488
L[I/ITOTOI(CI/I‘ISCI(I/IG: CD3+CD8+ o [ ] [ ]
T-knerxu (LITJI) 10%/n 0,9 [0,11; 2,7] 0,54 [0,4; 0,77] 0,165
% 5,3 [1,7; 30,6] 5,7[1,0; 11,6] 0,831
EKT CD3+CD56+
10%/xn 0,15 [0,02; 1,0] 0,09 [0,02; 0,2] 0,124
% 16,8 [5,0; 53 12,4 [5,0; 23,8 0,026*
EcrecTBeHHbIE KWJICPBI CD16+CD56+ o [ ] [ ]
(EK) 10%/n 0,4 [0,13; 1,75] 0,23 [0,1; 0,45] 0,042%*
% 13,5 [5,0; 25,0] 9,5[7,2; 17] 0,043*
B-mamdonmter CDI19+
10%/n 0,23 [0,04; 0,57] 0,15 [0,08; 0,2] 0,049*
% 411,1;9,6 591[2,9;7 0,160
AKTHBUpPOBaHHBIE CD3+CD25+ 0 [ ] [ 1
T-xnerxus 10%/xn 0,09 [0,03; 0,33] 0,11 [0,05; 0,14] 0,775
CD3+CD4+ %o 10,6 [4,0; 27,0] 11,6 [7,5; 16,7] 0,381
PerynsTopHsie FoxP3+ 10%/n 0,26 [0,07; 1,8] 0,24 [0,14; 0,32] 0,684
Twnerin CD3+CD8+ %o 13 [3,5; 26,1] 10,8 [3,8; 23] 0,321
FoxP3+ 10%1 0,28 [0,11; 0,75] 0,2 [0,07; 0,3] 0,080
Krerkw, % 511[23.4; 71,6] 47 [33,7; 50,2] 0,121
3KCIPECCUPYIOLLINE CD314+
penenrrop NKG2D 10°/n 1,330,27; 3,9] 0,85 [0,6; 1] 0,121

npumeuarue: p - 6ePOAMHOCb PA3TUYUL MeXHCOY NOKA3AMENAMU
6 epynnax no kpumepuro Manna-Yumuu, * - oocmogeprocme paznuuuii npu p<0,05

[ony4eHHbIe HAMH pe3yJIbTaThl MOKAa3aJd JIOCTOBEPHOE
Bo3pactanue 3HaueHus CD8+ LITJI, B To BpeMs kak pocT
EK B KpoBHU He ObUI CTOJIb 3HAUUTENBHBIM. DTOT (hakT MO-
JKET OBITH 00BICHEH TEM 00CTOSTEILCTBOM, UYTO HCCIIE0-
BaHUE KPOBU IIPOBOJIUIIOCH B TeueHue nepBbIxX 10-12 nuei
OT Hauana 3aboneBanusl, a ;i otoro nepuoaa [ JITIC 6onee
XapakTepHO yuacTue B uMMyHHOM miporiecce LITII [17], a
ponw EK nposiBnsieTcs, kak mpaBuiio, ropaszo nosanee [7].

MutreHbto st Tex 1 Apyrux JumMdorurto npu [JITIC ciy-
KAt SOHAOTCIIMATIBHBIC KIICTKU, TIOPAKCHHBIC XaHTAaBUPYCOM
[11] ¢ Toit pasuuneit, yto L[TJI pacrno3HaroT uHOUIUPO-
BaHHBIC KJIETKHU C MIOMOIIBIO PELENTOPOB, CIIEIM(DUIHBIX
K BUpyCHBIM aHTHreHaMm [6,18], a EK - uepe3 cuctemy
HWHTUOMPYIOIINX M aKTUBUPYIOLIUX PELEITOPOB, pearupy-
tormx Ha Mostekysibl MHC-I [2,15]. O6e kateropum KiieTok
peanu3yroT HUTOTOKCHYecKHe Y(P(EKTH OHIM U TEM Ke
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MEXaHU3MOM, KOTOPBIH COTNPOBOXKIACTCS MX JIerpaHyJIsi-
1Mel ¢ BEICBOOOXKIeHnEM TiepopuHa u rpan3zuma B, npu
9TOM 1ep(OPHH CIIOCOOCTBYET MPOHUKHOBEHHUIO TPaH3MMa
B B knerky-muileHb, a TpaH3uM B akTuBHpyeT kacrasy
3 ¥ 3amycKaeT anonTo3 MOpPaKeHHOH BUPYCOM KJIETKH
[9,10,16]. XaHTaBUPYCHI CITIOCOOHBI BMEUIHBATHCSI B 3TOT
MPOILIECC, TOCKOJBKY OCJIKH MX HyKJICOKarcuaa o0nanaT
CIOCOOHOCTBIO HHAKTUBUPOBAThH Takue (DepMEHTHBIEC CH-
CTEeMBI Kak rpaH3uM B u kacmasa 3, B pe3ynbrare KieTka
9HJIOTEIHS HE TIOJIBEPraeTCs LIUTOJIH3Y, CO3/1aBasi yCIOBHSI
Tt pa3MHoXkeHus Bo3Oyrutens [JITIC [12].

Crenyer OCTaHOBUTBCS M Ha YCTAHOBJIICHHOM HaMHU (beHO-
MEHE IMPEUMYIIECTBEHHOTO BOBJICYCHUS JIUMQOIUTOB C
IIUTOTOKCHYECKUMH CBOMCTBAMH B UMMYHHBIH ITPOLIECC Ye-
PE3 PKCIPECCUIO AKTHBUPYIOILETO JISKTHHOBOT'O PELETITOpa
NKG2D, xoppensiuonno cesizannyto ¢ LITJI, EKT, EK.
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CrenyeT OTMETUTbh, YTO CIIOCOOHOCTH K 3KCIPECCUU
nextuHOBOTO perentopa NKG2D moryt nemoHcTpu-
poBaTh MHOTHE KJIETKH MMMYHHOH cucteMmbl. K HUM
MpUHAJIeKAT, B MEPBYIO O4Yepe/b, KIETKH C ITUTOTOK-
cuueckoit aktuBHOCTHIO - EK, EKT, v0 T-knetku, CD8+
T-xnetku, onmpeneneHusie kareropun CD4+ T-kietok
[13, 20], omgHakO CYIIECTBYIOT pa3inyus B (pyHKIHO-
HupoBanuu NKG2D na MmemOpaHe Ha3BaHHBIX KIIETOK
[1]. B gacTHOCTH, 3TOT pelEnTOp MO-pa3HOMY peaju-
3yeT MOCTyHAIOU[He OT HEr0 CUTHAJBl Y €CTECTBEHHBIX
KHJJIEPOB M LUTOTOKCHYeckux T-numponurtos. Jlu-
ragaamMu JUist 3TOrO peLenTopa clyXkart, Kak MpaBuio,
ctpecc-unaynuoensubie Mmosnekyiasl MICA u MICB na
MOBEPXHOCTH BUPYCHH(MUIIUPOBAHHBIX U JIPYTHX MATO-
JIOTUYECKU U3MEHEHHBIX KJIeTok [1, 2]. IIpu BUpycHBIX
nHpekuusax y EK npu 5ToM BKITIOUAIOTCS 2 CUTHAIIBHBIX
MyTHU - C y4aCTUEM aJanTepHbIX Mosekyn Dapl2 (uepes
Syk) u Dap10 (uepe3 PI3-xunasy), a y LITJI - Tonbko
¢ yuactuem Dapl0 [15]. B pesynsrare y EK B3aumo-
nerictusue NKG2D co cBoMMH JHMraHgaMy BEIET Kak
K HUTOTOKCHYECKOMY (D (DEeKTy, TaK U BHICBOOOK/ICHHIO
LUTOKUHOB, a ITUTOTOKCHYEeCKHE T-KIETKU UCTIOIB3YIOT
curHansl, nocrynawpomue gepe3 NKG2D, toxapko s
cBoeit aktuBanuu [21].

B To0 xe Bpems npu Tsxenom teuenun [JIIIC nokaszarens
EK, kak ObUIO yCTaHOBJICHO, IOCTOBEPHO YMEHBILACTCS,
noHkast 3pHEKTHBHOCTH MUTOTOKCHYECKHUX U CEKPETOP-
HBIX MEXaHU3MOB ITPOTUBOBUPYCHOTO OTBETA.

Uro kacaeTcst MexaHH3MOB roHmkeHus EK, To, mo Hammm
JTAHHBIM, OHO KOPPEJSAIMOHHO CBSI3aHO C BO3pacTaHHEM
YHCNa PEryaATOPHBIX T-KJIETOK, 4TO MOATBEPKAACTCS
JTaHHBIMU TUTepaTypsl [ 14]. Hamu ycranosneHo, 9To npu
[JITIC 3naunTensHO Bo3pactaet gonst CD8+ Tper. Uctou-
HUKOM MHIYKIMH 3TUX KJIETOK MOTYT CIykuTh Kak L[TJI,
tak 1 EKT. OHako U3BECTHO, 4TO /1715t 00pa30BaHus pery-
JATOPHBIX T-KJIETOK MMeeT 3HaYeHUE YCHIICHHAs IKCTIPeC-
cust auMborramu peuenropa CD25 [6], yero He ObLIO
OTMEYEHO ISl HUTOTOKCHUYeCcKuX T-muMponnToB. Takas
BO3MOYKHOCTh IMIOKa3aHa B X07I€ KOPPEJIAIIMOHHOTO aHATH3a
st EKT - cybnonynsiuu, Haaugue KOTOpoi B KpOBHU MPHU
IJITIC mocroBepHO Bo3pacTano. U3sectHo, uto EKT MoryT
umets Tpu (eroruna: CD4+, CD8+, CD4-CD8- [2], npu
stoM umeHHo CD8+ deHnoTun xapakrepusyercs cympec-
COpPHOM aKTUBHOCTHIO [3], UTO MO3BOJISIET pacCMaTpUBaTh
nx kak CD8+ perynstopusle T-kneTku.

3akurouenne. [IpoBeneHHble Hccae0BaHUS TOKA3alH,
YTO B UMMYHHBIX MEXaHHU3MaX FeMOpparnyeckoi ju-
XOPaJKH C MOYEUHBIM CHHIPOMOM KJII0UeBas pojb MpHU-
HAUISKUT HUTOTOKCHYecKUM T-nmuMdonuram, Haps Ty C
EKT u CD8+ perynsaropasiMu T-kietkamu. [Ipu 3Tom
MPOLECCHI AKTHBAIMU JTUM(POLUTOB C IIUTOTOKCUYECKH-
MM CBOMCTBAMM TE€CHO CBSI3aHbI C DKCIIPECCUEH JIEKTU-
HoBoro penentopa NKG2D. UMMyHOTOrH4ecKUMHU
npusHakamu Tsokesoro TedeHus [JIIIC MoxeT iy XuTh
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OTCYTCTBHE POCTA CO CTOPOHBI COAEPIKAHHS €CTECTBEH-
HBIX KWUJJICPOB B KPOBH M JJOCTOBEPHOE TaJICHUE YnCia
B-numdonurtos, koppensiunonHo csizanHoe ¢ CD8+
peryasaTopHbiMu T-kieTkamu.
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SUMMARY

PHENOTYPE FACILITIES OF LYMPHOCYTES
IN HEMORRHAGIC FEVER WITH RENAL SYN-
DROME

Tvanov M., Balmasova 1., 'Vasnyova Z.

!Samara State Medical University, Samara, Russian
Federation, *Peoples’ Friendship University of Russia,
Moscow, Russian Federation

Hemorrhagic fever with renal syndrome (HFRS) is a feral
herd disease caused by hantaviruses. HERS may be severe
and its manifestations include acute renal failure, intoxi-
cation, hemorrhages and pain syndrome. Hantaviruses as
pathogen of HFRS wield considerable influence on the
character of the immune response, in particular, is capable
of lymphocytic cytolysis suppressing. It was found that
cytotoxic T lymphocytes along with NKT and CDS + regu-
latory T cells play the key role in the immune mechanisms
of hemorrhagic fever with renal syndrome. This reduces
of the activation of lymphocytes with cytotoxic properties
are closely related to the expression of NKG2D lectin
receptors. Immunological signs of heavy currents HFRS
can serve as a lack of growth on the part of natural killer
and a significant drop in the number of b-lymphocytes
in the blood, correlative related to the increase in CDS +
regulatory T cells.

Keywords: hemorrhagic fever with renal syndrome

(HFRS), cytotoxic T cells, natural killer cells, NKT, regu-
latory T cells.
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PE3IOME

OEHOTUIIMYECKHE OCOBEHHOCTH JINMM®O-
U TOB TP TEMOPPATUTYECKOM JINXOPAIKE
C MIOYEYHBIM CHHAPOMOM

"UBanos M.®., *baamacosa WU.II., 'Bacuena 7K.II.

ICamapckuii 20cyoapcmeenvlilt. MeOUYUHCKUL YHUGED-
cumem, Camapa, Poccutickas @edepayus; *Poccutickui
yHUugepcumem Opyacovl Hapooos, Mockea, Poccuiickas
Dedepayus

I'emopparudeckast TMxopajaka ¢ MOYEYHBIM CHHAPOMOM
(TJITIC) - mpupomHO-O4YaroBas BHpPYCHas WHQEKIHS,
BBI3bIBacMasi XaHTaBUpycaMu. 3a00JIeBaHNE y YEIOBEKa
MPOTEKAET JOBOJILHO TSDKEIIO U MPOSIBIISIETCS OCTPOH TO-
YeYyHON HEIO0CTATOYHOCTHIO, MHTOKCUKAIMEH, OOJIEBBIM U
TeMOpPpPAarnYecKUM CHHIPOMOM. XaHTAaBUPYCHI KaK BO3-
oymuremu [JITIC oGnagaroT 3HAYUTETHHBIM BIUSHHEM Ha
XapakTep UMMYHHOTO OTBETa, B YaCTHOCTH, CIIOCOOHBI
MOZIABIIATH TUMQOIUTAPHBIN IUTOIN3. YCTAaHOBIIEHO, YTO
B HIMMYHHBIX MEXaHH3MaX FeMOPPAarn4ecKoil JINXOPaIKH
C TIOYEYHBIM CHHJPOMOM KIIIOUEBAsl PONIb MPUHAIICKUT
muToToKcrmaeckiM T-mmvbonuram, Hapsay ¢ EKT u CD8+
perynaropabiMu T-knerkamu. ITpu 3ToM mponiecehbl akTuBa-
LMY JIMM(DOIIUTOB C IUTOTOKCHYECKUMHU CBOHCTBAMH TECHO
CBSI3aHEI C dKCTIpeccreii TekTnHoBoro perentopa NKG2D.
VIMMYyHOIOTHYECKUMHU MPU3HAKAMH TSDKEJIOTO TEUEHUS
TJITIC MOXeT CIyXUTh OTCYTCTBHE POCTa CO CTOPOHBI
€CTECTBEHHBIX KWJIIEPOB U IOCTOBEPHOE MOHIKEHHUE YHC-
1a B-mum¢onuTos B KpoBH, KOPPEISIIMOHHO CBSI3aHHBIE C
poctom uncia CD8+ perymaropHbix T-KIeTOK.
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JJUHAMUWKA BOSHUKHOBEHUSA U PETPECCUU HEUTPO®UJIBHBIX
SKCTPALEJLIIOJSPHBIX CETEW B DKCIIEPUMEHTAJILHOM MOJIEJIM PAHEBOT O
NHOEKIHUOHHO-BOCHHAJIUTEJBHOI'O IPOLUECCA

"Hecteposa U.B., ’EBrnenckuii A.A.,”Uyauaosa I A., 2Kopasesa C.B.,2JIomtarnaze JI.B.

'Poccuiickuti ynusepcumem opyacowl Hapooos, Mockea, Poccuiickas Dedepayus,
’Kybanckuil 2ocydapcmeaennviii Meouyunckuil ynusepcumem, Kpacrnooap, Poccus

B Teuenne noceqanx 20 neT 3HAYUTEIHHO PACITUPCHBI
MPEJCTaBICHUS O PO HEHTPOPUIBHBIX T'PAaHYIOLH-
toB (HI') B peanm3anuu BpOKIESHHOTO W aJallTUBHOTO
MMMYHHTETa B yCIOBHSX HOPMBI H IAaTOJIOTHH. PaHee
noJsiaranu, yro HI, ABasAsch KieTKaMH BPOXKIECHHOU
MMMYHHOH CHCTEMBI CII0COOHBI YHHUTOXKATh OAKTEpHUH,
BHUPYCHI, TPUOBI TOCPEICTBOM pealin3aliil cBoei (aro-
nutapHoit pyHkuuu. B HacTosmee BpeMst yOeAUTEIIBHO
MMOKa3aHO, YTO 3TH KIETKH CIIOCOOHEI K CHHTE3y OCIIKOB
de novo, T.e. 001a1aF0T 6ETOK-CHHTETHICCKOHN QYHKITH-
e, CeKPEeTHPYIOT OOJBIIOE KOIHIECTBO TPAHYISIPHBIX
(hepMeHTHBIX U HeepMEHTHBIX OEIKOB, 00JIaTafoIIuX
aHTHOAKTEepUATHHBIMH H PETYIISTOPHBIMH CBOWCTBAMU,
OHUTOKWHOB, XeMOKHHOB, PEryISTOPHBIX MOJEKYI, PO-
cToBeIX (pakTopoB. Ha moBepxHocTHOU MemOpane HI'
9KCIIPECCHPOBAHBI COTHU PA3TMYHBIX MOJICKYIT — pelier-
TOpPOB, 00SCIIEUNBAIOINX HX CBA3b C MUKPOOKPYKCHUEM
W IPYTHMH KJIETKaMA HMMYHHOU cuctemsbl. HI mmactud-
HBI ¥ CIIOCOOHEI, B 3aBUCUMOCTH OT YCJIOBH, MCHATH
CBOI (DEHOTHIT 1 IPHOOPETATh HOBBIC (DYHKIIHH, a TAKIKE
peryiupoBaTh (pyHKIHH KIETOK, KaK BPOXKICHHOM, TaK
¥ aJanTUBHON MMMYHHOU CHCTEMBI, OKa3bIBas Ha HHUX
B 3aBHCHMOCTH OT YCJIOBHH KaK aKTUBHPYIOIINE, TaK U
cynpeccupyomue Biusansa. HI' ygacTByIoT B HMMYHO-
MMaTOTeHe3¢ MHOTUX WH()EKIHOHHO-BOCIAIUTEIHHBIX,
aNJIepruiecKuX, ayTOMMMYHHBIX, HEOILIACTUYECKUX
3a00J1eBaHUH, 00IaJal0T MOITHBIM MUKPOOHUIIMIHEIM U
IHUTOTOKCHYECKUM TIOTCHIMAIIOM U IIPH OTPeIeICHHBIX
YCIIOBHSAX MOTYT BIIHSTH Ha MCXOJ] BOCTIAMTEIBHOHN pe-
akiun. C nedpunurom xkonndectsa HI™ n Hapymennem nx
(hyHKIHIA acCOIMUPOBAHBI YIIOPHO-PEIUATUBHPYIONINE
THOWHO-BOCIAIHUTEIbHBIC MPOIECCH, HEHTPOTICHUYe-
cKas popMa cercuca, reHepaTn30BaHHbIA KaHANI03 1, C
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IPYTOW CTOPOHBIL, Tpu runepaktuBanuu HI' Bo3HUKAIOT
MOBPEXKJICHUS KJIETOK U TKaHel [1,5,10-13].

B Hacrosmiee BpeMs IpOAEMOHCTPUPOBAHO, YTO B OOPb-
6e c maroreramu HI™ ocymiecTBIIsIOT CBOIO OaKTEpHIIHI-
HyI0 (QyHKIUIO HECKOIBKUMH criocobamu. IlepBbiM n3
HUX fABIsieTcsl, OTKpBIThIN eme M.J. MeunukoBbeiM [2]
(arouuTo3, IPyruM 3HAYMMBIM SJIEMEHTOM 3aIIUTHI OT
MIATOTE€HOB SABIISETCS TpaHCMEMOpaHHas NerpanyJIsIus,
obecneunBaromas BHIOPOC MUKPOOUITNTHBIX KOMIIOHEH-
ToB 1muTomiasMbel HI, sKCcTpanemTionspHbIX BE3HKYI
BO BHEKJIETOYHYIO CPEly U, HAKOHEIl, OTKPHITas, CPaB-
HUTEJIBHO HeJIaBHO, criocoOHocTh HI' k 0Opa3oBanmio
HEHUTPODMIBHBIX SKCTpaneuTosapHbIX ceteld (NET), ko-
TOpBIE MTPEJCTABIAIOT COOOH SKCTPALCIIITION PHBIE CEeTe-
OZI00HBIE CTPYKTYPHI, COCTOSIINE U3 «BBICTPEITUBIINX
u3 siaep u mutoxouapui HI' HuTeil HyKeMHOBBIX KUCIIOT
- IHK u «3anmunmux» B HEX (epMEHTOB, He(DepPMEHTHBIX
OGakTepuuuaHBIX OeNKoB, cekpeTupyeMbix HI' B oTBeT
Ha MHUKpPOOHBIE W HEMUKpPOOHBIE cTUMYNHI [2,3,5-10].
Uzyuennto odbpazoBanus NET u pakropam, CTUMYIUpPY-
tormux BeIOpoc JIHK HI' Bo BHENIHIOO cpey, ITOCBAIICHO
JIOCTaTOYHO MHOXecTBO padot [1,4,10]. B Toxe Bpems
ocobennoctu ¢popmupoBanuss NET mpu moBpexaeHUN
TKaHEH B yCIIOBHUSIX €CTECTBEHHOTO HH(MUIIMPOBAHMS paH
U Pa3BUTHH PA3INYHBIX (a3 BOCHAIUTEILHONW peaKun
OCTAlOTCSl COBEPIIEHHO HEN3yYEHHBIMH.

Becbma aktyanbHOI mpoOi1eMoit ABISETCS BTOPHUYHOE
MHOUIUPOBaHNE paH, BOSHUKAIOIIEE B XUPYPTUUECKUX
otaeneHusx. [lokazaHo, B mpouecce (GyHKIIMOHUPOBAHMS
XUPYPruYecKUX OTIeNIEHUH, TocTeneHHo GpopMupyeTcs
YHUKAIIBHBIN OaKTepHaNbHBIA «IIeH3aK», KOTOPHIH mpH
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HeOJIaroNpHUATHBIX YCIOBUSAX MOXKET BIUATH HAa TEUEHUE
THOWHO-BOCHAJUTENIBHBIX MPOLIECCOB Y MALUEHTOB, U AaXe
SIBJISITHCSI TIPUYMHON BHYTPUOONBHUYHBIX MHeKkuui. B
9TOW CBSI3M OllCHKAa (PYHKIMOHANIbHOU akTuBHOCTH HI
HEIIOCPEICTBEHHO B PAaHE, IPE/ICTABIISETCS BECbMA aKTy-
IBHOM, a n3y4enue auHaMuku popmuposanus NET - Bo3-
HUKHOBEHMS, MAaKCUMaJIbHOW aKTUBHOCTU U PETPECCHH,
TI03BOJIMJIO OBI OOJIEE IETANBHO CIIEUTh 32 pa3BUTHEM (a3
THOMHO-BOCHAJIMTEILHOIO IIPOLECCa U IMPOrHO3UPOBATH
ero ucxon. IloqHoIeHHAs TMAarHOCTHKA KOJMUYECTBEHHBIX
u GyHKIMOHANBHBIX Hapymenuit HI u, B yacTHOCTH, JHa-
rHocTHKa ocobennoctelt popmuposanust NET, HeoOxomu-
Ma TaKKe JUis pa3pabOTKH HOBBIX OJIXO/IOB K IPOBEICHUIO
KOPPEKTHOU JIOKAJIbHOM U CUCTEMHON UMMYHOTEPAIUU.

Ilenbro AaHHOrO MCCIENOBaHUSA SBUIOCH U3y4YCHUE JU-
HaMUKH BO3HUKHOBCHUS, (HOPMHUPOBAHMS U PETPECCUU
HEUTPOPHUIBHBIX SKCTPAICIUTIOISIPHBIX CETCH B IKCIICPH-
MEHTAJILHON MOJICIIH PaHbl MATKUX TKaHEH J1a00paTOPHBIX
KPBIC B YCIIOBHUSIX €CTECTBCHHOTO HH(PHUIIUPOBAHUSI MUKPO-
(Itopoii OKpYIKAIOIIEH CPEIBL.

Marepuan u Metoabl. Hacrosiiee sxcriepuMeHTaIbHOE
HCCIEJOBaHNE MPOBEACHO Ha MOJAEIH PaHEBOTO BOCIaA-
JIUTEIBHOTO Tpolecca, chopMUPOBaBIIETrocs Ha (GoHE
€CTECTBEHHOT0 MH(QUIMPOBAHUS MUKPOQIIOPOi OKpyKa-
folIeH cpeapl. B skcniepuMenTe ObUTH HCIIONB30BaHbl 30
0CCIOPOIHBIX KPhIC-CAMIIOB, Y KOTOPBIX MMOJ MECTHBIM
obe3oonmuBanuem (0,25% pacTBop HOBOKanHa) ObLiia CO3-
JlaHa MOJZIEJIb OTKPBITOM paHbl MATKUX TKAHEW CIIMHBI, pa3-
Mepami 2 X 3 cM. PaHbI ObUTH [TO/IBEPIKEHBI €CTECTBEHHOMY
MHQHUIMPOBAHHIO MUKPOOHO# (hi1opoi, MpHUCy TCTBYIOMIEH
B BO3AYIIHOUN cpene BuBapus. [[nd oneHKH AMHAMUKHU
¢dbopmuporanus NET B mporiecce pa3BuTust HHOEKIIHOHHO-
BOCITJIUTEIBHOTO PAHEBOTO ITpOLIecca MPOBOAMIN 3a00p
paHeBoro skccynara Ha 2, 4, 7 u 14 cyTKu OT HadaJyia dKc-
nepuMeHTa. /lu3aiia skcriepuMeHTa cooTBeTCTBOBa EBpo-
TEMCKOM KOHBEHIIMH O 3allUTE MO3BOHOYHBIX KUBOTHBIX,
HCIIONB3YEMBIX ISl SKCIIEPUMEHTOB MM MHBIX HAy4HBIX

neneit (ETS N 123) (Crpac6ypr, 18.03.1986 ).

Craiip! ¢ OTIIeuaTKaMi paHEBOTO IKCCY/IaTa OKpPAIINBaIIH,
MIPUMEHsIS pa3pa0dOTaHHbBI HAMH METOJ UACHTH(OUKAINT
NET, ocHoBaHHBII Ha MOAM(HUIMPOBAHHOM HaMH BBI-
saeinennn JIHK [6]. N3yueHue ciaiiioB ¢ oTmeyaTkamu
PaHEeBOTO0 FKCCyIaTa MPOBOIMIIN B CBETOBOM MUKPOCKOIIE C
HCIIONIb30BAaHUEM allOXPOMAaTHYECKUX CHCTEM ITpU 00111eM
yBemmueHuu 600x (puc. 1).

IToacuuteiBanu konuyectBo 3pensix HI, nmeromux cer-
MEHTHpOBaHHOE saApo U KonudectBo HI, chopmupoas-
mwmx NET, B 10 npou3BosibHO BEIOPaHHBIX TOJISIX 3PSHUS
Mukpockomna. O6iee yrciao HI, peructpupyembix B mosie
3peHUsl MUKPOCKOIIA, pacCuuThiBaId Kak cymmy HI' u
NET (HT'+NET). unamuky uucia NET onpenemnsiiu,
Kak nporienTHoe oTHoueHue yucina NET k oGemy unciy
HI". TlonyueHHbIe naHHbIe 00padaThIBAIN METOIOM BapHa-
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LMOHHOM CTaTUCTUKHU C UCIIONIb30BAaHUEM KOMIIBIOTEPHOMN
nporpammsl StatSoft Statistica 6.0.

Pesyabrarbl M ux odcyxaenue. [locie dhopmuposanus
OTKPBITON paHbI CIIUHBI y KPHIC-CAMIIOB, paHa 0CTaBaJIach
OTKPBITON Ha MPOTsKeHUH 14 nHell u He moaBepragach
BO3ICHCTBHUIO AHTHUCENTUKOB M JPYI'HX JIEKaPCTBEHHBIX
npemnapaToB. KOHTposs 3a TeueHHEM paHEBOTO Mpolecca
¢ nmapajuienbHoll oueHkoi konudyectsa NET B pane mpo-
BOIWIN Ha 2, 4, 7 u 14 cyTku. BusyasibHO BEIpa)k€HHOCTh
BOCIIAJUTENBHON peakluu B paHax (TMIepemusi, OTeK,
THOM) oTMedanach Ha 2 1 4 CyTKH, Ha 7 CyTKH Habmoianach
BBIpQ)KEHHAsI TEHICHIIUS K OUUIICHUIO PaHbl M CTUXAaHUE
BocHajguTeapHoro mnpomecca. K 14 cyrkam HacTymajio
MOYTH MOJTHOE €CTECTBEHHOE 3aKUBIIECHHE paHbl. CpenHee
komnuectBo HI' u NET B oTneuarkax skccynara paHeBOH
MOBEPXHOCTU Ha 2, 4, 7 1 14 cyTku OT Hauana 3KcIepu-
MeHTa coctaBuiao 165+11,4; 146+13; 14+0,4; 4+0,4 u
19,8+1,3;36,5+1,9; 2+0,05; 0, COOTBETCTBEHHO, B pacueTe
Ha OJHO 1oJie 3peHus. [Ipu 3ToM MPOIeHTHOE OTHOIIEHNE
gyucna NET k o6memy unciy 3pensix HI' cooTBeTCTBEHHO
pasusoch 10,7%, 20,1%, 12,5%, 0% B pacuere Ha OTHO
none 3penus (puc. 2, 3).
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Puc. 1. Tunuunas kapmuna NET 6 omneyamxax sxccyoa-
ma, ysenuuenue 600x (ppaemenm)
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BEJIMYMHA TIOKA3ATEJISL

CPOKHM 3ABOPA MATEPHAJIA

‘—HF === NET ====HI+NET ===%NET

Puc. 2. Junamuxa noxazameneil 3penvix HI' u NET 6
VCA08UAX MeYeHUs OCTIANUMENbHO20 NPOYecca npu ecme-
CMBEHHOM UHDUYUPOBAHUU IKCTIEPUMEHMALLHOU PAHbI
MASKUX MKAHell
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Puc. 3. Junamuxa % NET 6 ycrogusx meuenus 60cnaiu-
MenbHO20 NPoYecca npu eCmecmeeHHoM UHGUYUPOBAHUU
IKCNEPUMEHMANbHOU PAHbL MASKUX MKAHEU

Crenyer OTMETHTH, UTO cpeaHue koiamdectBa HI skc-
cyaara, 3apeTHCTpUPOBAHHBIC B OJTHOM I10JI€ 3peHHS Ha
2 m 4 CyTKH 9KCIIEPUMEHTA, TOCTOBEPHO HE Pa3IHYaIUCh
Mexay coboit (p>0,05). B To BpeMs, kak pa3iudue B
gyuciie NET, 3apeructpupoBaHHOe B T€ K€ CPOKH, OBLIO
craructudecku 3Haunmo (p<0,001). Mi3meHeHue uncia
HI' u NET »skccynara 3apeructpupoBanHoe Ha 7 u 14
CYyTKH 3KCIEPUMEHTa TaKXkKe JOCTOBEPHO pa3INyaInCh
Mexay coboit (p<0,001).

Taxum o0Opa3oM, yxe Ha BTOpPbIE CyTKH OT Ha4asa KC-
MEePUMEHTa TP €CTECTBEHHOM MH(UIIMPOBAHUH PAaHBI
MSTKHUX TKaHEW 3HAYUTEJIBHOE KOJIMYeCTBO 3penbix HI
MIPOSIBIISIIOT CIOCOOHOCTD K 00pa3oBanuio NET, koTopas
JIOCTUTAeT CBOETO MaKCUMyMa K 4 cyTKaM OT Hauaja
JKCIEPUMEHTA IOCJEe Yero 3aKOHOMEpPHO CHHUXaeTcs
napajieabHo ¢ yMeHblieHueM uyucia HI' B akccynarte.
HOJ’Iy‘IeHHLIe JAHHBIC TAKKE CBUACTCILCTBYIOT O TOM,
YTO Y€ Ha 2 CyTKHM OT Hadaja dKCIIEPUMEHTa MpOuC-
XOJIMUT CYIIeCTBEHHOE MH(HIMPOBAHUE DKCHEPUMEH-
TalbHOM paHbl OakTepuanbHOW (GIOpPOl, IPUCYTCTBY-
oUIel B OKpY>Karolled cpejie, YTo ClaeayeT YUYUThIBATh
B KJIMHHUYECKOH MPAKTUKE U YTO MOXET MPUBOAUTH K
BO3HUKHOBEHUIO «CyNepUHPEKINN.

BeiBoabl.

1. IlponeMoHCTpHUpPOBaHA THHAMUKA BOSHUKHOBEHHS U
perpeccuu NET B 3kcIIiepuMEHTAIBHON MOJEIIH PAHEBOTO
HMH(PEKIIMOHHO-BOCTIAIUTEIILHOTO MPOIIeCcca, KOTOPBIi ObLT
BBI3BaH €CTECTBEHHBIM HH(DUIIMPOBAHHEM OTKPBITON PaHBbI
MUKpPOOHOIT (hi10poit oKpyKarolien cpepl.

2. YCTaHOBIIEHO, YTO Ha 2 CyTKH OT Hayasa SKCIIepHUMEHTa
3HAYUTENIbHOE KOIM4ecTBO 3penbix HI' B OTKpBITON paHe
MPOSIBIISIET crocoOHOCTh K oOpazoBanuio NET, konnye-
CTBO KOTOPBIX JOCTHTAeT CBOETO MaKCHMyMa K 4 CyTKam
0T HayaJsla 3KCIIePUMEHTa, YTO COBMAJaeT ¢ MaKCHMaJlb-
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

HBIMU MPOABJICHUAMU I/IH(beKLII/IOHHO-BOCHaHI/ITeﬂbHOFO
npolecca B paHe.

3. Perpeccust BocaauTeabHbIX U3MEHEHUH B paHE acco-
U poOBaHa CO 3HAYUTCIIbHBIM YMCHbBIICHUEM KOJINMYECCTBA
NET B paneBoM 0TzENEMOM K 7 CyTKam U MOJIHOM perpec-
cueit NET k 14 cyTkam skcriepuMeHTa Ha ()OHE TIOJTHOTO
3aXKUBJICHUSA paHbI.
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SUMMARY

DYNAMICS OF OCCURRENCE AND REGRESSION
OF NEUTROPHIL EXTRACELLULAR TRAPS IN
THE EXPERIMENTAL MODEL OF THE WOUND
INFECTIOUS-INFLAMMATORY PROCESS

Nesterova L., 2Evglevsky A., 2Chudilova G.,
Kovaleva S., 2Lomtatidze L.

IThe Peoples’ Friendship University of Russia, Moscow,
Russia,; ’Kuban State Medical University, Krasnodar, Russia

The dynamics of the appearance and regression of neu-
trophilic extracellular traps (NETs) in the experimental
model of the wound infectious-inflammatory process that
was caused by infection of open wounds by microbes
surrounding environment, was studied. It was established
that on the second day from the start of the experiment a
significant number of mature neutrophilic granulocytes
show the ability to form NETs. The number of NETs was
reached its maximum by the 2% and 4" days from the begin-
ning of the experiment, that was associated with maximum
occurrence of symptoms of inflammation in the wound.
The regression of the wound inflammatory process was
associated with decreasing of the number of NETs to 7" day
and the complete disappearance of NETs to 14" day of the
experiment, which coincided with the healing of wounds.

Keywords: neutrophilic granulocyt, neutrophilic extracel-
lular traps.
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JUHAMMKA BOSHUKHOBEHMS U PEI'PEC-
CHUHM HEMTPO®UJIbHBIX SKCTPAIEJLIIO-
JIIPHBIX CETEU B DKCIIEPUMEHTAJBHOM
MOJEJIM PAHEBOI'O HH®EKIIMOHHO-BOC-
MAJIUTEJBHOI'O ITPOIECCA

'Hecreposa U.B., 2EBrieBckuii A.A., *Uynuiosa T A.,
KosaJiesa C.B., ZJlomraruase JI.B.

!Poccuiickuil ynugepcumem opyscovl napooos, Mocksa,
Poccuiickas @edepayus; *Kybanckuil 2ocydapcmeenvlil
Mmeouyunckuil ynusepcumem, Kpacrnooap, Poccus

N3yuena tuHaMuKa BO3HUKHOBEHMSI U pErPECCUU HEUTPO-

¢unpHBIX dKcTpanemTonapHeix cereil (NET) B skcnepu-
MEHTaJIbHON MOJEIN PAaHEeBOro MH()EKIMOHHO-BOCIAJIHN-

© GMN

TENBHOTO MPOoIiecca, KOTOPHIil ObLI BBI3BAH €CTECTBEHHBIM
MHOUIMPOBAHUEM MHUKPOOHOH (IIOPBI OKpYyXKarolie
cpenibl. YCTaHOBIIEHO, UTO Ha 2 CyTKH OT Hauaa dKCIepu-
MEHTa 3HaYUTEIILHOE KOJIMYECTBO 3PEIIbIX HEHTPO(DUITBHBIX
I'PaHyJOLUTOB B OTKPBITOH paHe MPOSBIIAIOT CIIOCOOHOCTh
Kk oOpazoBanuio NET, KomuuecTBO KOTOPBIX JOCTUTaeT
CBOETO MaKCHMyMa K 4 cyTKaM OT HaJajia SKCIIEpUMEHTA,
YTO COBMAJAET C MAKCHMAJIBHBIMU NPOSIBICHUSIMH BOCTIA-
JUTEIBHOr0 MH(EKIUOHHO-BOCHAIUTEIBHOIO IIpoliecca
B paHe. Perpeccus BocnaJUTEeNbHBIX U3MEHEHUN B paHe
OBLTa acCOLMUPOBAHA CO 3HAUYUTEIBHBIM YMEHBIICHHUEM
konuuectBa NET B paHeBOM OTAE/IsI€EMOM K 7 CyTKaM, U
perpeccueit NET k 14 cyrkam skcrepumeHTa Ha (oHe
MIOJTHOTO 3aKUBJICHUS PaHBbI.
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