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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIeHUY CTAaTbH B PEAAKITHIO HEOOXOINMO COOITIOATh CISAYIONINE TIPABHIIA;

1. CraTps 1oyKHA OBITH MPECTABICHA B IBYX DK3EMILISIPAX, HA PYCCKOM MJIM aHTIIUHCKOM SI3bI-
Kax, HarleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OHOIl CTOPOHE CTAHIAPTHOIO JIUCTA ¢ INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBIH WPUQT U1 TEKCTa Ha PYCCKOM U
anruiickoM sizpikax - Times New Roman (Kupuaauima), Ui TekcTa Ha TPY3UHCKOM SI3BIKE CIIETyeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykornrcu, HaneyaraHHOW Ha KOMITBIOTEPE, JTOJDKEH
o51Th IprTO’keH CD co crarbeit.

2. Pa3mep craTbu 10TKEH OBITH HE MEHEE IECSTH 1 He OoJiee 1BaALaTH CTPaHUI] MAIIHOIINCH,
BKJIIOUAsl yKa3arellb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPY3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIIEHBI AKTYyaIbHOCTh JJAHHOTO MaTepHalla, METO/IbI U Pe3YIIbTaThI
UCCIIeIOBaHUS U MX 00CYKACHHE.

[Ipu npencTaBIeHNN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJIMYECTBO IKCIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIIHECS METOABl 00e3001MBaHUs U
YCBIMICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. K crarbe JOIKHBI OBITH IPUIIOKEHBI KpaTKoe (Ha MOJICTPAaHUIIbI) Pe3OMe Ha aHIIIMICKOM,
PYCCKOM M I'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIEIYIOLINE pa3aesbl: Lieb UCCIeI0BaHNs, MaTepHua U
METO/IBI, PE3YJILTAThI M 3aKIFOUSHHE) U CIIUCOK KITtoueBbIX ciioB (key words).

5. Tabnuupl HEOOXOIUMO NPECTABIATE B Ie4aTHOM hopme. DoTokonuu He TpuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOTKHBI OBITH 03aryIaBICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIHMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300paxeHnH. PUCYyHKH, YepTeKU U IuarpaMmbl CIeLyeT 03arIaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff hopmare.

B noanucsix k MukpogotorpagusaM cieayeT yKa3bBaTh CTEIICHb YBEIMUCHHUS YePEe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIPETHALIUH CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHun crtared B kypHanm MHI nmpocum aBTOpOB cobmronars
NpaBuIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSAX K PYKOMHUCSM, IPEACTABISIEMBIM B ONOMEIUIIMHCKHUE
JKYpHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMHUTETOM PEIaKTOPOB MEAMLMHCKUX JKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIe Kax /101 OPUTHHATIBHOM CTaThU MPUBOIUTCS OMOIHOrpadguyeckuii cucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIsIeTCs B
andaBUTHOM MOpsAKEe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK IPUBOAUTCS Ha sI3bIKE OpUrMHana. B
CIMCKE JINTEPATyPhl CHavYajIa MPUBOIATCS PaOOThI, HAIMCAHHBIE 3HAKAMU TPY3MHCKOTO anaBuTa, 3aTeM
KApuuien u naruauned. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIPaTHBIX
CKOOKax B BU/I€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmh-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 IMOCTETHNUE 5-7 JIET.

9. ns momydeHus MpaBa Ha MyONHMKALMIO CTaThs TOJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJICHUS BU3Y U CONPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAlledaTaHHbIC Ha OJIaHKe
Y 3aBE€PEHHBIE MOJIHCHIO U NIEYaThIO.

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

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCHPaBIATh cTarbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCS paboTa U CBEpKa MIPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HenomycTuMO HarpaBiieHHE B pefaklMIo padoT, MPeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3IAHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IPaBUJI CTATbU HE paCCMaTPUBAIOTCH.




REQUIREMENTS

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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KJIUHUKO-MOP®OJIOTHYECKUE U MOJEKYJISIPHO-TEHETUYECKUE
OCOBEHHOCTH NEPBUYHOI'O MUEJO®UBPO3A U ®PAKTOPBI IPOTHO3A.
OIIMCAHME CJIYYASI TPAHC®OPMALIMU ITIEPBUYHOI'O MUEJTO®UBPO3A

B OCTPbI MUEJOBJIACTHBIN JIEMKO3

Baiinypun C.A., bekenoBa ®@.K., Paxumoekona I.A., Aoayaimna b.K., Hakpim A.T.

HAO «Meouyunckuii ynusepcumem Acmanay, Hyp-Cynman, Kazaxcman

IepBuunsni muenopudpos (IIM®, xpoHndeckuii uIuOIATH-
4ecKni MUeTo(puOpO3 ¢ MHUEIOUAHON MeTarula3uei, arHoreH-
Hass MHEJIOW/IHAs METaIulasws, CyOIeiiKeMHIecKHi MHeno3) B
cooTtBeTcTBUH ¢ Kitaccudukanueir BO3 (2016) ornocurcs k Ph-
HETaTHBHBIM MHUEJIONposndepaTnBHEIM 3aboneBanusM [1,2,4-
6,7,8,44,47].

Muenomnponugeparususie 3aboneBanus (MII3) - kironans-
HBIE OIIyXOJIU, KOTOPbIC BOSHUKAIOT HA YPOBHE CTBOJIOBOM KpO-
BETBOPHOM KJICTKH M XapaKTEpU3YIOTCs Ipordepanyeil oqHoM
i OoJiee KJISCTOUHBIX JIMHUH MHEI0N033a B KOCTHOM MO3Te C
MIPU3HAKAMU COXPAHHOH TEePMHUHAIBHOH anuddepeHnnpoBKy.
Xots atuonorust MI13 mo ceit 1eHb HE BhISICHEHA, OCHOBHOU T'H-
[IOTE30 aTOreHe3a MPU3HAHA MHOTOJTAlHOCTh TEHETUYECKUX
MIepecTpoeK, MPU KOTOPBIX MPEIPACIIONOXKEHHOCTs K OO0JIe3HH
peanm3yeTcs Moj BO3/IEHCTBHEM BHEIITHHUX (pAaKTOPOB, MOBPEIK-
JIAIOIUX F€HOM HOPMaJIbHON I'éMOIOITHYECKON KIICTKH U MPH-
BOIAIINX K €€ 37I0Ka4ecTBeHHO! TpaHcdopmarmu [1,2].

ITomumo IIM®, x MII3 OTHOCAT TakkKe HUCTHHHYIO IOJIH-
muremuto (UIT), sccennmansryto Tpombonutemuto (3T) n ne-
kinaccupunupyemsre MII3, koTopsle BcTpedaroTcest 6oiee 4eM y
98% manueHTOoB.

B mocriennne rogs! B pacmudpoBKe MOIEKYISIPHO-TCHETH-
gecknx MexaHn3MoB Ph-nerarmsubix MII3 mocturmyTsr 3Ha-
yutenabHble ycnexu. Tak, orkpeitue myTtanuu JAK2 V617F
B 2005 r. crmocoOCTBOBAJIO MEPECMOTPY IUATHOCTHUYECKHX
kpurepue MII3. Myranus JAK2 Beisasuasercs B 96% ciyda-
eB npu UIL, B 55% - npu OT u B 45-68% npu IIMD [9,11,26-
28,34,35,54]. Bricokas amnenbHas Harpy3ka JAK2 V617F ac-
COLIUUPOBAHA C MOXKHIBIM BO3PACTOM, IOBBIIICHHBIM YPOBHEM
reMonIo0onHa, JISHKOIIMTO30M U TpoMbonuTonenuei [12].

IMarorenes [IM® crioxeH 1 COCTOUT U3 LeTN COOBITHH, Tep-
BUYHBIM M3 KOTOPBIX SBISECTCS IOSBICHUE MATOIOIMYECKOro
kioHa [34]. ¥V GonpmmucTBa (90%) GompubIX [IM® BCTpeua-
eTcs TodewyHass Myrtanusl B reHe siHyckuHassl (JAK) — mepe-
crpoiika JAK2 V617F penenropa spuTpono3TUHA UM B T€HAX
CALR u MPL (tak Ha3bIBaeMbIe «BOJIHUTEILCKHE» MYTAIlUH)
[42,43,45,48,56]. Kpome wmyrtauuit JAK2 BbIBISIIOTCS CO-
Marmdeckne Myranuu u B apyrux renax (VPL, TET2, ASXL,
CBL, LDH1/LDH2, LNK, EZH2, LKZFL/LKaros) — «macca-
KHUPCKUE», OTHAKO OHU HE SIBIISIIOTCS] CHENU(PUIHBIMHE U FIMe-
I0T BTOPUYHBII T€HE3 B IIEMH TeHEeTHYECKUX coObITHi [9,52].
Crnenyer OTMETHUTh, YTO y HALIUEHTOB C OJHOU COMAaTHUYECKOM
myranueit JAK2, CALR wm MPL npornos Gonee Gmarompu-
SITHBIN, yeM Ipu Hanuuuy MyTanuil renoB TP53 u TET2. Tak,
myTtanus MPL acconuupoBaHa ¢ MOXHIIBIM BO3PacTOM, JKEH-
CKUM IIOJIOM, HU3KHM COJIep)KaHHeM TeMOINIOOMHAa W dYHhciIa
TpomOonnTOB [44,47]. MyTtanmu rera CALR nmetot 6oiee Gia-
TONIPUSITHBII NPOTHO3 B CPaBHEHUH ¢ TeMH OonbHBEIME [IMO,
kto umeet myTtarun JAK2 V617F nimm MPL W515K/L. Kpome
TOTO, MyTaluu B mo6om u3 reaoB ASXL1, EZH2, LDH1/LDH2
n SRF2 npu [IM® onpeneneHsl kKak KaTeropust BHICOKOIO MO-
JIEKYJISIPHOTO PHCKa, MPEICKA3bIBAIONIasl Xy/IIIylo OOIIYI0 BBI-
xuBaeMocTb (OB) 6ompHbIX [15,56]. KittoueBbIM MoeKyIsipHO-
TeHETHYECKNM MEXaHH3MOM B BO3HHKHOBEHHH OOJIE3HN MOTYT
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ObITh aktuBanus JAK2-knHa3el u mytanun B renax CALR wmu
MPL, 4T0 MPUBOAMT K CTUMYIISAIIMH KICTOYHOH MpoSudepannu
[9,21,28]. U3BecTHO, YTO JIeHKEMHUYECKHE MOHOIIMTHI U Mera-
KapUOIUTHl AKTHBHO TPOIYIHPYIOT MHOXXECTBO IIUTOKHHOB
(TGF-beta, FGF, VEGF), n30bITOK KOTOPBIX CTUMYIHPYET (HH-
0po3, HEOAaHTHOTeHEe3 M MPHUBOJNUT K ocTeockiepo3dy. Hapsmy c
9THUM HapymIaeTcs CBA3b CTBOJIOBBIX KJIETOK C MUKPOOKPY KCHH-
€M, 9TO CIIOCOOCTBYET IOSIBIICHUIO SKCTPAMEMYIUIIPHBIX 09aroB
TeMOIO073a, IPEXK/IE BCETO, B CEIe3eHKEe U IedeHH. MacCHBHBIH
BEIOPOC IUTOKWHOB — OJJHA U3 IPUYUH BO3HUKHOBEHUSI CHMIITO-
MOB OITyXOJICBOH MHTOKCHKAaIlMK 1 MHeno(pudpo3a.

Knunnueckast kaptuna [IM® tecHo cBs3aHa ¢ ero narore-
HE30M M XapaKTepu3yeTcst MHOTOOOpa3ueM mpossieHuid. Ha-
YJaJIbHBIN TepHo]| 60JIe3HN y OONBIIMHCTBA TAIIHEHTOB MOXKET
MPOTEeKaTh OECCHMITOMHO Ha MPOTSHKEHUH psja jer. Yame
BCEro MpU3HAKU 3a00JIeBaHIUs 0OHAPYKUBAIOT CIYYaiHO MPH
HCCIIEOBAaHNH Nepru(pepuIecKoil KpoBH Ha HpOQHUIAKTHUE-
CKOM OCMOTpPE WJIH II0 ITOBOAY COITyTCTBYIONIEH MaTOIOTHH.
Ha nauanbHoM 3Tare pa3BuUTHs O0JIE3HU MPOUCXOIUT ITOCTe-
MIEHHOE YBEIMYCHHE OIMyXOJeBOH Macchl. Ha mporsikeHun
MIEPBBIX JIET 3a00JIeBaHUSI OCHOBHBIM NPOSIBICHUEM SBISCTCS
MOBBIIIEHNE PUCKA Pa3BUTHS TPOMOO30B M TPOMOOIMOOIHIA
Ha (oHe CymecTByOUEeH CepAeTHO-COCYINCTOI MaTOIOTHH
1 aTepoCKiepo3a.

[pn pmTenbHOM TeUeHUH 3a00NIeBaHMS U PA3BUTHH MHUETIO-
¢ubpo3a 1 0CTEOCKIEPO3a MOTYT HOSIBIATHCS CHUMIITOMBI OITy-
XO0JIeBOH nporupepaniuy 1 MHTOKCHKAIIUH, aCCOIUIPOBAHHEIE C
CeKpenuel IMTOKUHOB, BBIXOJ MHETOMHBIX MPEIIICCTBCHHH-
KOB B IepH(eprIecKyIo KPOBb C MOSBICHNEM SKCTPAMETyIIIsIp-
HBIX 09aroB KPOBETBOPEHMS B IIEUCHU W CENIC3CHKE, PA3BUTHE
Kaxekcuu [3,43,46,52].

JlmurensHas mponngepanys OMyXOoJIeBOT0 KJIOHA ITPHBOIHUT
K IPHOOPETEHHIO JOTIOTHUTENIBHBIX MyTalluil 1 6osiee BEICOKOH
CTENeHN MalnuTHU3auY. JJaHHbBIH IpoIiecc 3aBepiraeTcs 01acT-
HOM TpaHchopMmanueil ¢ pa3BUTHEM TEPMUHAILHON CTaJuH
3aboneBanus - OmactHoi ¢aswl (bP), koTopas HabIrOmAaETCS Y
1-2,5% GombHEIX B Teuenue nepBex 10 et [IM® u y 5-8% -
rpu OoIbINei ITUTeIbHOCTH 3a001eBanus [52,56].

Brinensttor nBe dassr [IM®, oTpakaromue cTerneHb nporpec-
CUpOBaHHs 3a00NeBaHUs: XpOHIUECKyl0 (azy (XP) u Tepmu-
HasbHYIO a3y OmacTHON Tpanchopmanun. b®, Hapsy ¢ omy-
X0JIeBOH mponmepanuel 1 MHTOKCHUKAIHEH, XapaKTepH3yeTcs
HaJIMYMEM B TeprpeprIecKoil KpOBH MM B KOCTHOM Mo3re 20%
u Oosiee OJACTHBIX KIIeTOK [45-47].

Hanbonee xapakTepHbIMH THpu3HaKaMu XO SBISIOTCS U3-
MEHEHHSI B TeMorpaMme (JIeHKoIpUTPOOIacTo3, MOCTENeHHBIH
C/IBUT B HEHTPODHILHOM U SPHUTPOHIHOM PSIIY IO MOJOIBIX
($opM ¢ HaTHYIHEM NPOMEKYTOUHBIX (OPM CO3PEBAHUS), YBeE-
JUYEHNEe Pa3MepoB MEYCHH U CEJIe3eHKH, HAININE CHMITOMOB
OITyXOJIEBOM MHTOKCHKAIMK (JMXOpajKa, MOTeps MAacChl Tela,
MpOQy3HBIE MTOTHI).

[Moce OTKPHITHS NMAaTOTeHETHYECKO PO MyTalnil B TeHaxX
JAK2 u CALR s nuarsoctuku [IM® ucnons3yroTes cieny-
foue kputepun [35,44,57]:
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Bonvwue kpumepuu:

1. Iponudeparys 1 aTUIHS MErakapUOLMTOB, CONPOBOXKAC-
Masi PETHKYJIMHOBBIM W/UJIHM KOJTareHOBBIM (hUOpo30oM 2-if 1iu
3-i1 cTeneHH.

2. HecootsercTtBue kpurepusm BO3 11 1narHoCTUKH XpOHU-
YECKOI0 MMEJIONIEHKO3a, MCTUHHOM IOJUIUTEMUH, MUCIIOIU-
CIUTACTHYECKOTr0 CHHApoMa 1y apyrux MII3.

3. O6napyxenue myrauuii B renax JAK2, CALR, MPL win,
IIpU OTCYTCTBUU ITUX MyTaL[HFI, HaJIMINE APYToro KJIOHAJIbHOTO
Mapkepa.

Manvie kpumepuu:

1. AHemusl, He BbI3BaHHAs COMYTCTBYIOLIMM 3a00JIeBaHHEM.

2. Jetikormros >11x10%/m.

3. [lanpriupyemast cene3eHka (CIjIeHOMeraaus).

4. TloBbllIEHUE CHIBOPOTOYHOW aKTHBHOCTH JIAKTATIETHUIPOTe-
Ha3bl.

Jnst nuarnoctuku [IM® HeoOXoauMo Haluuue Beex 3 00Ib-
LIMX KPUTEPUEB U, N0 KpalHel Mepe, OTHOTO MaJloro KpuTepus
[36,41,53,58].

ITo JaHHBIM TpeHaHO6MOHTaTa B 3aBHUCHUMOCTH OT CTCIICHU
BBIP@XEHHOCTH (GrOpo3a KOCTHOrO MO3ra pas3invaroT mnpedu-
Oposuyto u pubposnyo cragun 3abdonesanus [17,24]. Tpanc-
(dopmanus npepudpo3Hoi craauu B Gprudpo3Hyro HabmogaeTcs
y 65% GonbHBIX B TeueHue 4,2 niet, TpanchopMaIys B OCTPbI
neiiko3 ormeuaercst B 5-30% cmyuaeB [16]. IIponomkurens-
HOCTb k13HU OonbHBIX [IM® Ha 31% MeHblie, 4eM B MOIyIIs-
[IUU TOTO JKe moJyia ¥ Bo3pacta. CpemHsisi MPOJAOIDKUTEIBHOCT
JKM3HHU COCTaBIISIeT 5 JIET, OJJHAKO 0ojiee MOJIObIe MAI[HEHTHI
MOTYT %HTh foiblue [1,36,41,53].

Jlnst onpeneneHus: BEpOSTHOW MPOJOKUTENILHOCTH JKHU3HU
6onbHbIX [IM® cymiectByer MexayHapoaHasl IIKajga OLEHKH
nporuo3a (International Prognostic Scoring System — IPSS,
2009 r.), KoTopast BKIr04YaeT (HaKTOpPhI, TOCTOBEPHO BIIUSIOIINC
Ha BBDKMBAaeMOCTh OOJBHBIX: BO3pACT, YPOBEHb reMOIoOHHa,
HPOIEHT OylacToB B mepuepryeckoil KPOBH U HaIWYUE CHM-
NTOMOB OITyXOJIEBOW MHTOKCHKauuu [12]. [l TOYHOM OLeHKH
UHAUBUAYAJIBHOI'O IPOTHO3a 60.]'[]>HOI"O KaXX10MYy U3 BBILICYKa-
3aHHBIX NPU3HAKOB MIPUCBAUBaeTCsA MO OJHOMY Oamty. OueHka
nporHo3a IPSS mozBomnsier onpenenuts BepostHyo OB B Mo-
MCHT YCTAaHOBJICHUSI AUArHo3a W YC€TbIPE I'PYIIIBI pUCKA: HU3-
KU, TPOMeXyTouHbIH-1, MpoMexyTouHbIH-2 U BbIcOkui. B
nocnenytomem (2010 1) cucrema IPSS 6bi1a Moquunnposana
C MPUCBOCHHEM JABYX OallIoB BMECTO OIHOro Oama (axkropy
ypoBHs remoro6uHa MeHee 100 1/11 1 n3MeHeHneM kiaccudu-
Kalli¥ 10 TPyMIaM pHCKa COOTBETCTBEHHO Oayutam: 0 GasioB
— HU3KHU puck; | i 2 6amna — npoMexyTounsiii-1; 3 nmm 4
— MIPOMEKYTOUHBIN-2; 5 uiu 6 6annos — Beicokuii puck. [lkana
nmenyercst Dynamic International Prognostic Scoring System
(DIPSS) u mo3BosisieT mpeackas3blBaTh PUCK OJacTHOM TpaHcC-
(dopmanuu B 11000H MOMEHT IMOZICYETa, @ HE TOJIBKO TPH ycTa-
HOBJIGHUM AMarHosa [22,29].

AHann3 MHOTOILCHTPOBBIX HMCCIIEOBAHUI MMOKa3all, 4ToO JI0-
CTOBEPHBIMH (PaKTOpaMH SIBIISIIOTCSl TAaK)Ke 3aBUCHMOCTB OT
remotpancysuii, TpomGonuroneHus mMenee 100x10°/1 u He-
OmaronpusiTHbI kapuotun [S50]. HoBas cuctema crparuduka-
MY, NoJTyduBLIas HazBaHue Dynamic International Prognostic
Scoring System plus (DIPSS+) nporunosupyer He Tonsko OB,
HO U BpeMs HacTyIIeHus OnacTHol Tpanchopmanuu [14]. Co-
miacHo cucteMe DIPSS+ yuuTeiBatoTes crenyromie Npu3HaKy:
TpomGonuTonenuss Menee 100x10°1, 3aBUCMMOCTH OT IeMo-
Tpancdysuit u HeOmaronpusTHbI Kapuotun (18, -7/7q-, (17q),
inv(3), -5|5q-, 12p-, nepectpoiiku 11q23) [15,19,39,40]. Kaxxnomy
HPHU3HAKY PUCBANBACTCS COOTBETCTBYIOIIHI Ol M OLICHUBACTCSI
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HPOTHOCTUYECKHH pucK: HU3KHH (0 GaJUIOB), TIPOMEKYTOUHBIN- 1
(1 6aymr), mpomesxyTOuHBIi-2 (2 Oasia), BeIcokHi (3 Oasa).

B 2014 1. paszpaborana MexayHapopHas MyTallOHHAsI
nporHoctuueckas Imkamra Mutation-Enhanced International
Prognostic Scoring System (MIPSS), xotopast Taxke HCHOJIB3Y-
eTCsl JUISl ONIPE/ICJICHUS KaK OOIIel, Tak U ObICTPOIPOrPECCUB-
Holl BepkMBaeMocTH npu [IM® [18,49,50,52]. JlanHas mikana
o0JaaeT caMoil BBICOKOW CTENEHBIO IPOTHO3UPOBAHNS BHDKH-
BaGMOCTH B CPaBHEHHUH C NIPEABIIYIIIMY IKanamu. [1pu obcre-
JIOBaHHK OOJILHOTO JIJIsl ONIpeielcHus prcka 1o mkaine MIPSS
JocTaToyHo cOopa aHaMHe3a 1 3a00pa Mpob KPOBH VISt MOJICKY-
JISIPHO-T€HETUYECKOTO UCCIICOBaHMUS.

Henbto neuennst GonpHbix [IM® sBisiercst caep:kuBaHUe
HPOTPECCUPOBAHUS 3a00JI€BaHNS M KYIHPOBAHHE €0 CHMIITO-
MOB JUISl YJTy4IIeHHs KadecTBa )KU3HN 00IbHBIX. [Ipn XpoHuue-
cKoii (haze mpoBoxUTCs MO0 UTOPELYKTUBHAS TEpaIus, 00
JIeYeHHE C TIOMOIIBI0 HHTEep(EepoHa B BHIEC MOHOTEpPAITUH YIIH
HpY KOMOMHHNPOBAHHOM HX HCIIONb30BaHHU. B daze GmactHOTO
kpu3a [IOM — sieuenue 1o nporpaMmam Tepanuu OCTPbIX Jeh-
KO30B C y4EeTOM BO3pAacTa M COITyTCTBYIOIINX 3a00JICBaHU.

C uenbro ompefenacHUus agalTUPOBAHHOM Tepamuu IpU
TIM® neobOxomuma crparudukanus GONBHBIX C ONpPENCIICHHU-
eM rpynmnsl pucka 1o cucremam IPSS, DIPSS, DIPSS+, MIPSS
[10,12,14,18,29,49,50]. Tax, npu HU3KOM U MIPOMEKYTOUHOM- |
pHUCKax IPUMEHEHHUE arpECCUBHBIX METO/IOB JICUCHUS COIPSIAKE-
HO ¢ O0JBIIMM YHCciIoM T0004HBIX dddekToB. [Ipu orcyTcTBIM
CUMIITOMOB UHTOKCHUKAIlUM U OCJIOXKHEHUH OIPaBJaHO TOIBKO
JMHAMUYECKOe HAOMNIOCHNE M CHMIITOMAaTHYECKOEe JICYCHHE B
BUJIe KOPPEKIIMU aHEMHH M TPOMOOIMTOIEHHUH, KYIHPOBAHHS
CUMIITOMOB OITyXOJIeBOI MHTOKCHKanuu. IlanueHTam Mojoxe
60 steT 6e3 BEIPaKEHHOU COIYTCTBYIOIIEH [TATOJIOT MU B TEUCHHE
1-2 ner or Hayana 3a00J€BaHUS MOXKHO pacCMaTpHBATh BO3-
MOKHOCTb IIPOBE/ICHHS aJUIOTCHHOM TpaHCIUIAHTALUKM I'eMOIO-
ATHYECKHUX CTBOJOBBIX KiIeToK (aywio-TI'CK). [pu ObicTpompo-
rpeccupyrolleil CIUICHOMErajauu IOKa3aHa LUTOPEAyKTHBHAs
Tepanusi THAPOKCUMOYEBUHON WM MHTeppEepOoHaMH; NpH He-
3} HeKTUBHOCTH CTAaHIAPTHOH LUTOCTATHIECKOH Tepariy npy-
MeHstorest nHruouTopel JAK2 (pykconutunu6) B Teuenue 3-6
MecseB. bolbHBIM ¢ MPOMEKYTOUHBIM-2 U BBICOKMM PHCKOM
o mkajge DIPSS u DIPSS+, meauana oOlieil BEDKMBa€MOCTH
KOTOPBIX cocTaBisieT 35 u 16 MecsleB, COOTBETCTBCHHO, HAaU-
6onee onpasnano nposeaenne auo-TI'CK [13,32,51]. Pesyns-
tarel aiwio-TT'CK 3aBucsT ot craguu 3a00J1€BaHUS M TPYIIIEI
pUcKa Ha MOMEHT TpaHcmantauuu. Tak, 5-netnss OB nmocie
TI'CK y 60iBHBIX B IpyIIIie HU3KOTO PUCKa cOCTaBisieT 76%, B
rpymnme npomexyTouHoro-1 — 48%, npomexyTouHOro-2 u Bbl-
cokoro — 38%, a'y 601bHBIX ¢ TpaHchopmarmeir B OMJI 2-net-
usist OB cocrasmsier okoso 40% [6,20].

B nocnennue nBa roma mis crparudukanuy 6oinbsHbIX [IMO
IPEAJOKEHbl HOBble HporHocruueckue wmkansl: MIPSS70,
MIPSS70+ Bepcust 2.0 u GIPSS, B KOTOpbIC BKIIIOUCHBI TaKUE
KOMITOHEHTBI KaK MyTalll¥, KAPHOTHIIBI U YPOBHH I'eMOIIO0nHA
C YUYeTOM I110J10BOM npuHaaiesxxknoctu [10,25,33,37,38,54].

Takum 00pa3om, pakTopamu, BIHSIOIMMHI Ha BEIOOp BapHaH-
Ta JICUCHHUS, SIBIISFOTCS:

- rpynna pucka no cucremam IPSS, DIPSS, DIPSS+, MIPSS,
MIPSS70, MIPSS70+ Bepcust 2.0 u GIPSS;

- HaJIM4ue U CTCICHb BBIPAXKCHHOCTH CUMIITOMOB OITyXOJIEBOM
MHTOKCHKAIIMH 1 Ipordepariv (0COOCHHO CIIIEHOMET THH );

- BO3pacT OOJIBHOTO;

- Haslpuue coBMecTuMBIX 1o cucteme HLA nonopos aist Bo3-
MOKHOTO BBIIIOJIHEHHUS aJJIOTCHHOM TPaHCIUIAHTALUY KOCTHOIO
Mo3ra.
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Caenyet ormMeTutb, uTo amio- T CK sBusercs a3 pekTHBHBIM
MeTonom aedeHus [IM®, criocoOCTBYIOIIMM T0CTHYKEHHIO TIOJT-
HOTO T€MaTOJIOTHYECKOTO, IUTOTEHETHIECKOTO U MOJIEKYIISIPHO-
ro oTBeToB. OJJHAKO, C yIETOM BO3PACTa OOIBHBIX N HATTMIHUS CO-
Iy TCTBYIONIUX 3a00JI€BAHHHN, 3TOT METO JICICHHS IPUMEHSIETCS
JIMIIB Y OTPAHUYEHHOTO YHCINIA MaueHToB. [109ToMy 0CHOBHBIM
MeTozioM sedenust 6onbHEIX [IM® ocTaercss MeanKaMeHTO3Has
Tepanusi, TO3BOJIIONIAs CAEPKUBATh MPOrPECCHPOBAHIE 3a00-
neBanus. B xponuueckoit ¢aze [IM® npoBoauTcs TUTOPEIyK-
TUBHASI TEPAIUS THAPOKCHUKapOaMuIIoM (THApea), HUTapaduHOM
(mMTo3ap), KOTOphIe HA3HAYAIOTCS B Ka4ecTBE MOHOTEpANu B
ManbIx 1o3ax. Tak, rumpea npumensiercs B no3e 10-40 mr/kr/
cyt, uurosap — 10-20 mr/m*cyt 10-14 naHeil kaxmoro mecsua.
Wutepdepons! (MHTpoH A, podepoH) MPUMEHSIOTCS B PEIKUMAX
KaK MOHOTEPAITNH, TaK ¥ B COUYETaHUN ¢ rurocTatukamu. C 1e-
JIBI0 CTUMYJISAIIAN SPUTPOTIO33a M YMEHBIICHHST HEOOXOTUMOCTH
B TPaHCQY3HUAX SPUTPONUTOB HCIIONB3YIOTCS IPUTPONOI3CTH-
MYJIUPYIOIINE CPEACTBa (PEKOPMOH, 3puTpocTuM). [Ipemnaparst
MIPUMEHSIOTCS B CTAaHAApPTHHIX ao3ax mo 150 ME/kr 3 pasa B
Henemo, 40 000 ME 1 pa3 B Hepenro wiu 1ap6sn03tud 500 MKr
1 pa3 B 3-4 Heneny.

IIpu neuennn OonpHBIX [IM® mpUMEHSIOTCS TaKKe IIIO-
KOKOPTHKOHIHBIE IPEemapaTbl, KOTOPHIE CHIDKAIOT CEKPEIHI0
LUTOKHHOB, YMEHBIIAIOT Npoiudepanuto GpudpodiaacToB u 00-
pa3oBaHHE COCAMHHUTEIBHON TKaHHU, YTO CIOCOOCTBYET yMEHb-
IIEHUIO CHMIITOMOB OITyXOJI€BOH MHTOKCHKaruu. [Ipeqan3onon
HaszHavyaeTcs B go3e 0,5 mr/kr/cyt mwam 15-30 Mr/cyt ¢ mocte-
MICHHBIM YMEHBIICHHUEM 0 MHUHHMAaIbHO 3¢ ¢exruBHoi [1,3].
Jns nedenust 6onpHbIX [IM® mpUMEHSIOT TakKe HMMYHOMO-
JIyISITOPBI, KOTOPBIE PETYIHPYIOT UMMYHHYIO CHCTEMY ITyTeM
TOPMOXKCHNUSI aKTHBHOCTH IIUTOKMHOBBIX CHTHANBHBIX ITyTeH U
OmoKHpyIOT aHrnoreHe3. K HUM OTHOCATCS TaTMAOMUJ, JICHA-
muaoMun U apyrue. Tak, HampuMep, ICHANUAOMH (PEBIMMUN)
Ha3HayaeTca B 1o3e 10-25 mr exenHeBHO B TedeHwe 21 qHA
25-gHeBHOTO 1MKIA. Ero KoMOMHAIMS ¢ MPEIHU30IOHOM HIIH
JIeKCaMeTa30HOM MOBBIIIACT Y (HEKTUBHOCTH JICUSHHS X CHIKA-
€T TOKCHYHOCTb.

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

B IMOCJICAHUE TOAbl NPUMEHACTCA I/IHFI/I6I/ITOp SHYCKHWHA3
JAK2 pykconutnau6 (/DxakaBu) - mpernapar MPULEIbHOTO
TapreTHOro JCUCTBUSA, HANPaBJICHHBIM Ha KIIIOYEBOE 3BEHO Ia-
toreHeza [IM® — curnanenbiii myts JAK-STAT. Hawanbhas
no3a JxxakaBu cocrasisieT 15 Mr 2 pa3sa B JIeHb IIPU KOJINYECTBE
tpomGonutos 100-200x10°1 u 20 mMr 2 pasa B JieHb IPU KOJIHU-
gecTBe TpomboIToB Gostee 200x10%/1.

[Ipr MaccuBHOH CIUIEHOMErajluu ¢ CHHAPOMOM THIEpPCILIC-
HHM3Ma, KOMIIPEeCCHeil BHYTPEHHNX OPraHOB M COCYIOB M HEIO0-
cTaTo4HOM d(]deKTe MeITUKaMEHTO3HOW Tepanuy, HapacTaro-
el Kaxekcuu rokazaHa cruieHskromus [23,30]. JnurensHoe
YBEIMUCHUE PA3MEPOB IIEUEHU U CEJIC3CHKH C OdaraMu 3KC-
TpaMeayJISIPHOTO KPOBETBOPEHUSI HEPEKO MPUBOIUT K Pa3BHU-
THIO NOPTAJIBHOM T'MIIEPTEH3UH, TPeOyoLeld Xupypruieckoro
BMELIATENIbCTBA (HAJIOKEHUE MOPTAIbHBIX aHAcTOMO30B). IIpu
BBIPAKCHHOW CIIJICHOMETAJIMU IPUMEHSETCS TaKXKe JIydeBas
tepanust [39,55]. Cpenu cpeiacTB CONPOBOAUTEIBLHON TEparvu
Jaie MPOBOIUTCS KOMIIOHEHTHAs remorepanus (TpaHcy3uu
SPUTPOLUTOB U TPOMOOLIUTOB), aHPOTEHBI, 1€3arPEraHThl.

Ipusooum 0ono uz nawux naburodenuil. bonproii T., 53 roxa.
B nexadbpe 2012 romga BhepBble CTaj OTMEYaTh TSIHKECTh U 0O-
JIeBbIC OLIYILICHUs B JIEBOM Hoapedepbe, yBelnueHne oobéma
JKMBOTA, IIOTIIMBOCTB M 0011yI0 ciaboctsb (puc. 1).

OOpartuicst B IOJMMKIMHUKY 1O MECTY JKHTENBCTBA, [/ 3a010-
3peHo MuesopoHdepaTiBHOE 3a00IeBaHIE, TIOCIIE Yero MalUeHT
HaIpaBJIeH B TeMaToJIOTMYEeCKuii craloHap. 113 anamuesa BbLsic-
HEHO, YTO MALMEHT CIIy)KWJI B PAaKETHBIX BOMCKax B AdraHucraHe
(1979-1980 rr.), nepenec 6omne3ns borkuna (1985 r), 3moynorpe-
OJI5171 QJIKOTOJIEM U COCTOSLT HA AUCIIAHCEPHOM y4eTe y TaCTpOIHTe-
poJiora ¢ AMarHo30M: LUppo3 reueHu, kiacc «By mo Yaitna-I1sto.
OcMOTp HOKa3aJl COCTOSIHUE OOJIBHOTO CPEAHEN CTEIEHH TSDKECTH.
Koxa n Bunmmble ciusucteie Oreanble, remopparuii Het. Co cro-
POHBI CEpPICYHO-COCYJUCTON U JBIXaTeJIbHOM CHUCTEM MAaTOJIO0THU
He BbIsIBIICHO. JKMBOT yBenMueH B 00beMe 3a CUET IeraroCIuieHO-
meraimu. [Tepudeprueckix 0TeKoB He HMEETCsL.

B o6miem ananuse kposu (OAK) ot 14.01.2013: remoroOun
- 89 r/i1; sputpouutsl - 3,36x10'%/11; nefikorursl - 23,1x10%1;
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/s - 15%; c/a - 50%; mumdormter - 6%; MOHOUUTHI - 4%;
muenouTel - 18%; meramuenonutsl - 4%; 6azoduisl - 3%,
TpoMGOLUTHI - 679x10%/11; COD - 38 MM/u. TTOBBIILICHHE YPOBHSI
naktaraeruaporenassl (JIJI) — 2053 en/n B GHOXUMUYIECCKOM
aHaJM3e KPOBH.

ITpu Y3U opranos Opromnoii monoctu ot 15.01.2013: BbI-
cota npaBoi Joau nedenu 176 mm, TonmuuHa 135 Mm. Beico-
Ta jeBoil nonu medeHu 103 mm, TommmHa 66 MM. KoHTypbl
HEUYCHH POBHBIE. DXOCTPYKTYpa OJHOPOAHAS. DXOIUIOTHOCTH
noBeleHa. [lopranbhas BeHa 13 mM. JKequHslii y3bIph OBallb-
HOiT (opmbl. Ctenka my3sips 0e3 ocobenHocrteld. B momoctu
Iy3bIpsl OXOT€HHOE cozepxumMoe. OOLIMiA JKeTYHbIA MPOTOK 4
mM. [Tomxenynounas xesnes3a He yBennueHa. KOHTypBI xene3bl
POBHBIE. DXOCTPYKTypa OZHOPOAHAS. DXOIUIOTHOCTh CPEIHSISL.
Cenesenounas BeHa 9 MM. Cenesenka yBenuuena, 200x78 mMm.
KoHTyp poBHBII. DX0CTpyKTypa ogHOpoaHas. B obnactu Bopot
cesie3eHKU J100aBouHas 10l [uamMeTpoM 24 MM. 3akiroueHue:
1 dy3HbIe H3MEHEHHsI B TAPSHXUME IeueHu. [ enarocmieHo-
meranus. Xponuueckuit muenonedput. Hepponros ciesa. o-
0aBOYHAsI 10JIsI CETIC3CHKH.

Jlanusie muenorpammMer ot 15.01.2013: 6macter — 3%; Hel-
TpoduibHble Muenouutsl — 12,7%; HelTpoduiibHble MeTa-
MHETOUTHI - 4%; /s - 26,7%; c/st - 42%; Bce HEUTPODHUIIBI
-85,4%; unnexc cozpeBanus Heiirpodumos 0,1 yci.en.; Bce 20-

Puc. 2. Konnazenosviii ¢hubpos 6 oonotl uz nasyx. I'emamokcu-
nun-s03un. Yeenuuenue x100.\

Puc. 4. Ilapampaberynapnoe pacnonoicenue KPynuvix Me2axa-
puoyumos 6 euoe kiacmepa. Iemamoxcunun-303un. Yeenuue-
nue x100
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suHoduibl - 0,8%; Bce 6azoduisl - 2,0%; MoHOIUTH - 0,2%);
Bce TUMGOIUTHI - 6,3%; BCe KICTKU JCUKOIUTAPHOTO psiia -
94,7%; sHopmouuThl 6a30¢uabHbIC - 0,3%; HOPMOIUTHI TOIUX-
pomaroduibHsie - 0,2%; HOpMOLUTEI OKCUHIBHBIC - 1,8%; BCe
KJIETKU SPUTPOUIHOTO psina - 2,3%; MHIEKC CO3pEeBaHMs 3pU-
TpokapuouToB - 1,1 ycm.en.; JelikospurpobdiacTuieckoe OT-
Houtenue 41:1 ycin.en. 3akiarodeHue: KOCTHbIM MO3T KJIETOUHBIH,
nonuMopdueiid. TUI  KPOBETBOpPEHHs HOPMOOIACTHUECKHUI.
DPUTPOUIHBII POCTOK PE3KO CyKeH. MHUEIONIHbII POCTOK I'H-
MEePIUIA3UPOBAH 3a CYET 3peibiX HOPM HEUTPOHIOB. YBenuue-
HO KOJIMYECTBO 0a30(uioB. MerakapHoIuToB MPH 0CMOTPE HE
0OHapyKEHO.

l'ucronoruyeckoe uccinenoBaHue TpernaHoOuonTara IOXA-
B3101IHON kocTH 0T 17.01.2013 Ne9695: B npenaparax KOCTHBIH
Mo3r. JKupoBoil KOMIHOHEHT OTCyTCTBYeT. OTMeuaeTcs 3Hauu-
TEJILHOE CY)KEHHE BCEX POCTKOB 3a CUET pa3pacTaHus COSIAUHH-
TEJILHOM TKaHU Kak B BuJe rojel pubposa, Tak u B BUIE pyO-
[[OBOM COCTUHUTEIBHON TKaHU. EMqUHNYHBIC HE3pebie TIIBIOKH
ocreona. MHOXKECTBO MErakapHOLMTOB CPEIHEro pa3Mepa H
MeJIpde, C IPUEMIIEMOIl aKTUBHOCTBIO. Cpean KIIeTok «0enoro
psiia» 3HAYUTENBHO NPEeoOIalaloT IPaHyIOHTHI, BCTPEUAIOTCS
METAMUEIIOUUTBI, MHOTO CErMCHTHUPOBAHHBIX KIICTOK; J'II/IM(bO—
IUTOB MaJio. 3akioueHue: Mopdoiornyeckas kapTuHa Ooee
XapakTepHa Ui MUeTouIHoro (hubposa (puc. 2,3,4,5).

Puc.3. Ilapampabexynsproe pacnonodicenue me2aKapuoyumos.
Temamoxcunun-s03un. Yeenuuenue x100

Puc. 5. Ouae ocmeomuenockneposa. I emamoxcunun-303un. Yse-
auyenue x100
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[{uToreHeTH4ecKOe MCCIEAOBAaHHE KOCTHOTO MO3ra OT
26.01.13: B uccineoBaHHBIX KJICTKaX KOCTHOTO MO3ra XpOMO-
COMHO# aTojoruu He BbIsBICHO. OJIHAKO, FEHETHYECKOE HC-
CIICJIOBAaHUE METOAOM aJulesbCrnennduueckoll moimmMepasHoi
LICITHON PEaKIMK B PSKUME PeallbHOrO BPEMEHH Ha 0OHapyxe-
Hue mytauuu V617F B rene JAK2 nokaszano Hamuuue rerepo-
suroraoit Mmytaunu GT (ren JAK2, rs 77375493). lannast my-
TalUs acCOLMUPOBAHA C NOBBIILICHHEM PHUCKA TPOMOO30B IpH
HAJIMYUN MUEIONposIndepaTnBHbIX 3a0oneBanuii [57].

Ha ocHOBaHMY NOJIy4EHHBIX JaHHBIX 00CII€I0BAHHS YCTAHOB-
JICH JIMarHo3: «IepBUYHbIA MuesnopuOpo3, XpoHnueckas ¢asa;
IIPOMEXKYTOUHBIH puck-2 1o mkane DIPSS+» u nauara Tepanus
THAPOKCHMOUYeBHHOI B 03¢ 1500 mr/c. [TanuenT B ynoieTBo-
PUTEILHOM COCTOSIHUM BBIIMCAH IS NIPOJIOJDKCHUS JICUCHUS B
aMOyJIaTOPHBIX YCIOBHUSX.

Ipu Beinucke u3 crauonapa B OAK - remorio6un 83 r/i;
spurpormTel 3,08x10'%/11; nefikoruter 8,8x10°/11; TPOMOOIUTHI
493x10%/m; muenountst - 2%; /s - 11%; c/s - 71%; Gasodusl
- 5%; so3unoduisl - 1%; MoHouwuTsl - 1%; numdounTtst - 9%;
HopMoLUTHI 5:100.

IMoBropHas rocnuranu3auus depes 10 mecsue B Jekabpe
2013 roga B CBSI3M C YXYALICHHEM COCTOSIHUS: BBIPa’KCHHAs
ciabocTh, 00N B JIEBOM I0ipeOepbe, HECMOTPS Ha IIPUEM T'H-
npoxcumoueBrHbl. B OAK - remorio6un 89 r/11; 3pUTpOLUTEI
2,7x10"/m; netikouutsl 4,3x10%/1; n/a - 4%; c/a - 62%; s03u-
Ho(ubl - 3%; 6a30¢uisl - 3%; MOHOLUTHI - 3%; TUM(pOLUTEI
- 25%; tpomGouuTs! 365x10%m; COD - 18 Mm/yac.

V3U opranos OprorHoit mojgocty ot 25.12.2013: nuddysusie
n3menenus nedenu. Crurenomeranust 190x90x130 mm. XpoHu-
yeckuit xonenuctut. Hepponros ciesa: cMeriente Ha 7-8 cM.

Muernorpamma ot 28.12.2013: KOCTHBII MO3I' MAJIOKJICTOUHBIH.
IMoncuer na 100 knetok: /s 4%; c/s 75%; nmumdonutst 20%; Mo-
HowwuTh! 1%. BepositHO pa3BezieH nepudepruyueckoii KpoBbIo.

T'ucronoruyeckoe uccie0BaHue TPEaHOOHONTaTa MOAB3OLI-
HoH xoctu Ne3381-83 or 07.12.2013: B npenaparax — KOCTHBIN
MO3I C HEPaBHOMEPHBIM pa3pacTaHueM (UOPOPETHKYISPHOM
CTPOMBI, MECTAMH BILIOTH JIO TIOJIHOI OONUTEpaliii KOCTHO-MO3-
TOBOTO HpocTpaHcTBa. TpaGeKylibl KOCTH YTONIIEHBI, C HEPOBHBI-
MM JIMHUSIMY, CKJICHBAIOTCS. MHUEIIOU/IHBIC SJIEMEHTbl HAXOIATCA
Ha Pa3HbIX CTA/MAX CO3PEBAHMS, OTHOCHTEIBHO MHOTO OJIACTHBIX
KJICTOK. YMEHBIICHO COIepKaHue IMM(OUIHBIX 1eMeHToB. Ko-
JIMYECTBO METrakapHoLMTOB yBelMueHo, focturaer 30-35 B mone
3peHHMS, BUJIHBI KaK B CKJICPO3MPOBAHHBIX y4aCTKaX, TaK M B 30-
Hax MaJoi KileToyHocTH. Benmmuuna nx HeGonbiuas, hopma B oc-
HOBHOM OKpYIVIas, OTLIHYpPOBKa TPOMOOLMTOB MAJIOYUCIICHHAS.
OpHUTPOI033 YTHETEH, HO TPOCIEKHUBAIOTCS BCE POMEKYTOUHBIC
KJIeTKH pocta (puc. 6,7).

Puc. 6. Knemxu kocmnoz2o mo3ea pacnonosicensi cpeou Kod-
2eH0BbIX 60110KOH. | emamoxcunun-so03un. Yeenuuenue x100
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Puc. 7. Boipasicennviti muerogpuopos. Iemamokcunun-303uH.
Veenuuenue x100

Ha ¢one npuema rugpoxkcuMoueBrHbl B 103¢ 1500 Mmr/cyr,
nesarperanTHoil Tepanun (Tpom6o ACC 100 wmr/c) pasmepsl
CeJIe3eHKH yMEHbIIWINCh 10 14x10 cM, MoBBICHICS ypOBEHb
remMornoounHa 10 95 r/i1; Konm4ecTso JeikouTos 4,7x10°%/1; Ha-
Gmomascst TpomboriTos 408x 107/,

Cnycts 9 MecsilieB BHOBb T'OCIUTAIN3ALMS B CBS3H C aHEMHU-
eif (ypoBeHb remorioouHa 62 T/1I, KOJIMYECTBO 3PUTPOLMTOB
2,1x10'%/1) u Tpomborronenueit (141x10%m). Pasmepsr nedve-
HM ¥ CEJIe3€HKU BBICTYIAIOT U3 MoA pebepHOro kpas Ha 4 cM
u 10 cM, coorBeTcTBeHHO. Hauar Kypc XMMHOTEpAnnuy MajlbIMU
J103aMH [IUTO3MH-apabuHo3naa (20 Mr/kr) B Teuenue 21 qus, re-
MOTpaHC(y3uH. BblucaH ¢ He3HAYMTEIBHBIM YIYYIICHHEM U
pEKOMeH/1aluelt NPOJOIDKEHHS JISUCHHUS THIPOKCUMOYEBUHOMN B
no3e 1500 mr/cyt. B mocnenyromieM 4acTbie TOCIUTANIN3ANNH
B CBSA3U C HEYKJIOHHBIM IPOTrPECCHPOBAaHUEM 3a00JIeBaHUs, CO-
HPOBOXK/AIOIIUMCS TSDKEIBIM aHEMHYECKUM CHHIPOMOM M 3a-
BHCHMOCTBIO OT FéeMOTpaHC(y3Hid.

B Hos16pe 2015 1. rocrUTann3upoOBaH Mo SKCTPEHHBIM MOKa-
3anusaM: B OAK ot 05.11.2015: remoriodun 53 r/i1; sputpouu-
oI 1,6x10"%/11; nefikorutsr 2,6x10°/1m; TpomGormTer 67,0x10%/71;
COD 25 mm/uac. Mukpockomust: 6mactsl 3%; Muenouuts! 4%;
metamuenonutsl 1%; 1/st - 13%; c/s1 - 56%; s03uH0duIE! - 1%);
6azoduisl - 1%; MoHOIWMTHI -5%; mumdouuter - 16%. BHOBB
NPOBENIeH Kypc JedeHns: nuro3apoM B jgo3e 30 mr/kr (Nell),
TpaHCQy3uH PUTPOLUTAPHOIT Macchl. OTMEUECH MOJIOKHUTEb-
HbIH 3Q(PeKT B BUIE YMEHBIICHHUS Pa3MEPOB CENE3eHKH ¢ +16
10 +8 cM; medyenu ¢ +6 cMm 10 +3 cm. [lognepxkuBarommas Xu-
MHOTEpaIus MpoaoKalach THAPOKCUMOUEBUHOM B 103e 1500
mr/cyT. B deBpane nposeneH ouepeqHON Kype XMMHOTEpANUU
MaJIbIMM JJ03aMH LIUTO3apa, HOCIIe KOTOPOro MAIMEHT B TEUCHHUE
IIECTH MECSIeB He 00paIaicst 1 ToIbKo B oKTs0pe 2016 1. ro-
CIUTAIM3UPOBAH B TKEIIOM COCTOSHHH C ITyOOKOH aHeMuen u
BBIPAXXEHHOI CIJIGHOMETaInel, 3aHUMAIOLIEH BCIO JIEBYIO TO-
noBuHy OpromHoi nonoctu (+21 cm). Ilpu nocrymiennn OAK
nokasan: reMorniodun 45 r/i; neiikouutsr 1,53x10%/1; TpomGo-
uthl 20,0x10%m; COD 60 MM/uac. Mukpockorusi: 61actsl 6%,
MeTaMUeNIOUTHI - 1%; /51 - 12%; /st - 38%; 203uHOGMIEI - 1%);
6azoduisl - 3%; MOHOLMTHI - 8%; mumdoruTs! - 31%; 3puTpo-
HopMoOmacTsl - 1:100.

B cBsi3u ¢ yrpo3oif paspbiBa CEIE3€HKH M TSIKEIOW reMo-
TpaHC(Y3MOHHOIl 3aBUCUMOCTBIO MPOBEACHA CIUICHIKTOMHUS
(23.11.2016). Makponpenapar: 45x20x10 cm, na0THas1, HEPOB-
Has. Bec — 2600 mr. Onepanys OCI0XKHUIACH NPHUCTCHOUHBIM
TpoMOO30M MOPTAJILHON M CelIe3eHO4HOH BeH. [IpoBoxuiach
AHTHKOATYJISHTHAS, JIe3arPEraHTHast U IOJICP/KUBAOIIAs XH-
MHOTEpaIus rHIpOKCUMOYEBUHOM B CyTouHOH 03¢ 1500 MI.

Ha sTom 3Tane HaOIIoeHs KOHCTaTHPOBaHA TEPMUHAIIbHAS
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(asa nepBuuHOrO MHUeI0PpUOPO3a, rPyIIa BEICOKOTO pUcKa - 3
o DIPSS+. CocrosiHue nocie CIieHIKTOMHU. OCIIOXKHEHUS:
nocTTpaHcy3noHHasT Ieperpyska ene3oM. [IpucTeHOuHbIH
TpoMO MOPTaILHON U CEJIe3EHOYHOM BEH.

C nexabps 2016 1. K Tepanuu THPOKCUMOYEBUHOM 100aBICH
anbda-uatepdepon no 3 miuH 3 pasa B Hegeno. B mapre 2017
I. — CPOUHAsl TOCHHUTAIM3ALHS B CBSI3U C Tspkenoit anemueit (Hb
- 51 r/n) u TpomGouuTozom (589x10°1). KosmuecTBo jeiKouu-
TOB - 13,6x10%1; COD — 45 MM/4ac; MUKPOCKONUSL: OJIacThl -
5%; metamuenonutsl - 3%; /st - 3%; c/g - 27%; 303uHODUITEI
- 1%; monrOUUTHI - 6%; TUMPOIHTEI - 55%.

VnbTpa3sBykoBasi Jonmieporpagus COCy[IOB IIEUEHH OT
05.04.17r.: T'enatomeranus. KpoBoTok B mopTajbHON BeHE He
HapylleH. ['eMoanHaMUYEeCKUX CTEHO30B, TPOMOO30B HE BBISB-
nero. [IpoBoausrch TpaHC(y3UH IPUTPOIIUTAPHON MACCHI, HH-
TpoH A 1o 3 MiIH 3 pasa B JieHb. BbIncaHn ¢ pekoMeH1aluusMu
HPOJOJKUTE NIPHEM THAPOKCUMO4YeBUHBI 1500 MI, HHTPOH A.

C uronsg 2017 . mo stuBaps 2018 . manMeHT HAXOAWJICS Ha
amOy1aToOpHOM HaOJIIOICHHH U MTOJTyYasl KOMOMHUPOBAHHYIO Te-
paruio ruIpOKCUMOYEBHHON ¢ anbda-uHTepdepoHom. B csi3u
C YXYAUIECHUEM COCTOAHHSA HEOAHOKPATHO I'OCIIMTAJIM3UPOBAH B
reMaToJIOTMUeCKOe OT/EJICHHE MHOTONPO(UIBHON OOIbHULIBI
Nel r. Hyp-Cyaran. B OAK ot 08.01.2018: remoriio6un 69 r/x;
neiikoruthl 13,0x10%1; TpomGoumTer 67,0x10%1, COD 39 Mm/
gyac. Mukpockonust: 6mactel - 30%; muenonutsl - 34%; n/s -
3%; c/st - 13%; s03un0oduis - 1%; 6azoduist - 1%; MoHOLH-
ThI - 8%; umdorutsl - 10%; HOpMouuThl 476:100. B cBsizu ¢
TpaHchopmaIeld IepBUYHOro MuenoGuopo3a B OCTPhIA MHE-
JIOOJIACTHBIH JIHKO3 Ha3HAYEHbl KypChI JICUEHHS ACLUTAOUHOM
(maxoreH 34,5 Mr) exemecs4HO Ha (pOHE reMOTpaHC(Py3HOHHOM
W XeJIaTHOM Teparnuu dkcumkanaom mo 500 mr x 2 pasza B JCHb.
IIpoBeneno 12 kypcoB xumuorepanuu nenuradbunom. Jloctur-
HYTO JIMIIb KIIMHUYCCKOE YIIY4YIICHUE: HECKOJIBKO YMCHbIA-
JIUCh pasMEpPhbI MICYCHU, ITOTIIMBOCTDb U ciabocts. B MEPEPLIBE OT
KYPCOBOTO JICYEHHsI IIPOBOJIMIIACH TTOICPIKUBAIOIIAST XUMHOTe-
panus ruapoxkcumodeBuHoi (500 mr 1 pa3 B cyTkn).

HOCJ’[C}IHHH rocouTaisanus B CBA3U C YXYALICHUEM COCTO-
saust 10.05.2019, xorga mosiBUIKCH OOJM B KOCTSIX, OJBIIIKA,
cepaleOreHre U BbIpaXeHHas ciabocth. bpuranoit ckopoii
HOMOIIM JIOCTAaBJICH B NPHUEMHBII MOKOW MHOromnpoduibHOM
6ompHuIEI Ne 1 1. Hyp-Cynran. B OAK: remorooun 60 1/7;
TpomGoumTh 42,0 10%/1; netikountsl 37,7x10%/1; Gnactel 66%;
/s - 5%; ¢/s - 21%; MOHOIMTSI - 2%; muMbouuTsl - 6%; COD
52 mm/4ac. B cBsi3H € TSDKECTBIO COCTOSIHIUS OOJIBHON IKCTPEHHO
rOCIIUTAIIM3NUPOBAH B TeMaTojoruyeckoe otaeneHue. [Ipu oc-
MOTpE COCTOsSIHUE KpaiHe Tsokenoe. KoxHble TOKpOBbI OJIeIHO-
3emuicroro nseta. YA/ - 24 B MuH. AyCKyIbTaTUBHO B JIETKHX
JABbIXaHUE€ BE3UKYJIAPHOC, BIIAYKHBIC XPUIIbI B 3aIHE-HMKHUX OTAC-
nax rpyaHoit kiretku. Caryparus 6e3 kuciaopoza 85%, Ha KHcinopo-
1e 97%. Tonsl cepaua ociadleHHO! 3ByuHOCTH, Taxukapaus YCC
120 B mun, A1 80/50 MM pt. cT. KuBOT yBenu4eH B 00bEMe 3a cHeT
renaromeranuu u acuura. 11.05.2019 B 18:55 B cBsi3u ¢ Hapacra-
IOILEH CeplIeUHO-COCYAUCTON U ABIXaTeNIbHON HEIOCTaTOYHOCTBIO
HepeBe/ieH B peaHUMalMOHHOe oTneseHne. PruopoOpoHXOCKOHs
ot 11.05.2019 - xocBeHHbIE MPU3HAKK OTeKa Jierkux. CocTosiHue
HOCJIe CaHAIMU OPOHXHUAJIBHOIO JAepeBa.

Cocrosinue 0O0JBHOTO MPOTrPECCUBHO YXYIIIAIOCH U, HECMO-
Tpsl HA UHTEHCUBHYIO PEAHMMALIMOHHYIO TE€paNuio, HACTyIIHIa
OCTAaHOBKa ceplevyHOM nesrenbHocTy, B 19:10 KoHCTaTHpOBaHa
OuoorHYecKasi CMepTh.

WHTepec mpecTaBIeHHOTo KIMHUYECKOTO CITydasl 3aKiIiouaeT-
Cs1 B TOM, YTO HECMOTPS Ha CBOEBPEMEHHYIO JUarHocTuky [IM®
C YCTaHOBJICHHEM HPOMEKYTOYHOIO PHUCKa-2 B COOTBETCTBHU CO

© GMN

mikanoir DIPSS+, npoBeneHne CIUICHIKTOMUM M BBISIBIICHHE T'e-
Tepo3urotHoit MyTarmu B rene JAK?2, tpanchopmariysi B 0CTpbIi
neiiko3 y 6onbHoro T., 53 set HacTynuia JOCTaTOYHO PaHo.

Takum 00pa3oM, CYIIECTBYIOIIME Ha CErOAHSIIHUI JeHb
METObl JieueHus: mnauueHToB ¢ [IM® HanpapjieHbl Juilb Ha
CICPKUBAHUE TIPOTPECCUPOBAHHUS 3a00I€BaHHS, TPOPIIAKTUKY
OCJIOKHEHHH U KyITUPOBaHHE CUMIITOMOB OoJie3H. EnuHCcTBEeH-
HBIM PaMKaIbHBIM CIIOCOOOM JICYCHHUS OOJIBHBIX MEPBUYHBIM
MHET0(PHOPO30M SBIISCTCS AJUIOTCHHAs] TPAHCIUIAHTAIUS Te-
MOIIOATUYECKUX CTBOJIOBBIX KJIETOK, HCIOJIb30BAHHUE KOTOPOH
COMPSIKEHO C BBICOKUM PUCKOM JICTAJIbHOCTU U OCJIOKHEHUH. —

Jlnist ymydimenus BebkuBaeMocTy 60mbHbIX [IM® pekomeHty-
eTCsl TPOBEJCHHE MOJIEKYIISIPHO-TEeHETHUECKON BepuduKanuu
3a00JIeBaHMs ¥ CTPATU(UKAIIMK C UCIIOIb30BaHHEM MexayHa-
POMHOM mIKasbl OIeHKH mporuo3a DIPSS+  miist BeIOOpa Tak-
THUKH JICYCHHUS.
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SUMMARY

CLINICAL, MORPHOLOGICAL AND MOLECULAR
GENETIC FEATURES AND PROGNOSTIC FACTORS
OF PRIMARY MYELOFIBROSIS. A CASE OF PRIMARY
MYELOFIBROSIS TRANSFORMATION INTO ACUTE
MYELOID LEUKEMIA

Baidurin S., Bekenova F., Rakhimbekova G., Abdullina B.,
Nakysh A.

NJSC “Astana Medical University”, Department of Internal
Medicine with a course of nephrology, hematology, allergology
and immunology

Primary myelofibrosis is a common disease from the group
of Ph-negative myeloproliferative diseases. The article presents
modern data on the pathogenesis of Ph-negative myeloprolif-
erative diseases, as well as diagnostic criteria, treatment tactics
and prognosis factors for primary myelofibrosis. A clinical case
of transformation of primary myelofibrosis into acute myeloid
leukemia is described.

Purpose of the study - to present up-to-date information on
the pathogenesis, diagnostic criteria, principles of treatment and
prognostic factors of primary myelofibrosis, as well as to present
a clinical case of transformation of primary myelofibrosis into
acute myeloblastic leukemia.

According to modern concepts, for the early diagnosis of pri-
mary myelofibrosis, along with the clinical and morphological

© GMN

methods of examining patients, molecular genetic verification of
the disease is extremely important. To improve the survival rate
of patients with primary myelofibrosis, molecular genetic verifi-
cation of the disease and stratification for the choice of treatment
tactics are necessary.

Keywords: primary myelofibrosis, diagnostic criteria, prog-
nostic factors, stratification, treatment tactics.

PE3IOME

KJIUHUKO-MOP®OJIOTHYECKUE U MOJIEKYJISIP-
HO-TEHETUYECKUE OCOBEHHOCTU IIEPBHY-
HOI'O MUEJO®UBPO3A U ®AKTOPBI IIPOTHO3A.
OINMCAHME CJYYASI TPAHC®OPMAIIUM ITEPBUY-
HOI'O MUEJIO®HUBPO3A B OCTPbIII MUEJIOBJIACT-
HBIN JIEMKO3

Baiinypun C.A., bekenoBa ®.K., Paxuméexona I'A.,
Aonyanuna B.K., Hakbim A.T.

HAO «Meouyunckuu ynusepcumem Acmana», Hyp-Cynman,
Kaszaxcman

IepBuunbiii Muenopubpo3 — yacto BecTpedaroiieecs: 3a0o-
JeBaHue n3 rpynibl Ph-HeraTnBHBIX MueI0nponudepaTuBHbIX
3aboneBanuii. B crarbe mpezicTaBiIeHbl COBPEMEHHbIC JAHHbIC
o naroreHe3e Ph-HeraTMBHBIX MHENONPOIU(EPaTHBHBIX 3200-
JIeBaHUH, a TaK)Ke MarHOCTHYECKHEe KPUTEPUH, TAKTHKA Jiede-
HUS 1 (aKTOPBI IPOTHO3a HepBUYHOro Muesnopudposa. Onucan
KIMHUYECKUH Cilydail TpaHCc(opMaluy epBUYHOro Mueiaodu-
Opo3a B OCTPBIN MHEI00IACTHBIN JIEHKO3.

Llenb nccnenoBaHms - IPEICTaBUTh COBPEMEHHbIC CBEACHUS
0 MaroreHese, KPUTEPHUAX AMArHOCTHKH, NMPUHIMIAX JEUCHHs
U TPOTHOCTHYECKUX (haKkTOpax MEepBUYHOrO Mueaopudposa, a
TaKKe ONKUCATh KIMHUYECKHH Cllydaid TpaHC(hOopMaLiy repBry-
Horo Muenoudpo3a B 0CTPhI MUET0OIACTHBIH JICHKO3.

ComnracHO COBPEMEHHBIM TIPE/ICTABICHUAM, ISl pAaHHEH J1a-
THOCTHKHM IIEPBUYHOr0 MuenodGuoposa, Hapsay ¢ KIMHUKO-MOP-
(osornueckuMu MeTofaMu 00CIeIOBaHUS NALMEHTOB, BECbMa
3HAYMMBIM SIBIISIETCS MOJICKYJISPHO-TEHETHYecKast Bepu(pHKa-
nus 3a0oneBanus. [t ylnydIleHUs BbDKMBAEMOCTH OOJIBHBIX
MePBUYHBIM MUEN0(huOPO30M HEOOX0AUMa MOJIEKY/ISIPHO-TeHE-
TUYecKas Bepudukanus 3a00JeBaHus U IpoBeAeHHe cTpartidu-
KallMK U1 BBIOOPA TAKTHKH JICUCHMSI.
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LPLAND ADRB2 GENE POLYMORPHISMS: RELATIONSHIP
WITH LIPIDS AND OBESITY IN KAZAKH ADOLESCENTS

'Adiyeva M., 2Aukenov N., 'Kazymov M., 'Shakhanova A., 'Massabayeva M.

'Semey Medical University; “Ministry of Health of the Republic of Kazakhstan,
Department of Health and Human Resources, Nur-Sultan, Kazakhstan

Adolescent obesity is recognized as one of the biggest public
health concerns. According to the World Health Organization
in the world in 2016, 340 million children and adolescents
aged 5 to 19 years were overweight or obese. The prevalence
of overweight and obesity among children and adolescents
aged 5 to 19 years has risen sharply from 4% in 1975 to over
18% in 2016. In 2018, an estimated 40 million children under
the age of 5 years are overweight or obese [1]. In Kazakhstan,
as shown by the epidemiological monitoring of childhood
obesity, the situation is even slightly worse than the global
average. According to the state health development program
of the Republic of Kazakhstan for 2020-2025 among Kazakh-
stani teenagers (children from 10 to 19 years), 5% are obese
and 20% of children are overweight. Risk factors for adoles-
cent and childhood obesity include genetics, environmental
factors, and excessive consumption of fast food, decreased
physical activity, and family stress [2]. Given the alleged
heritability of BMI, genetic approaches can be a useful tool
for analyzing mechanisms related to weight regulation and
understanding susceptibility to obesity [3].

Genetic predisposition has a fundamental role in the develop-
ment of obesity and overweight. The 12th version of the hu-
man obesity gene map includes more than 600 genes, genetic
markers, and chromosome regions directly or indirectly associ-
ated with the phenotype of obesity [4]. The mechanisms of the
formation of cardiovascular pathology in obesity are associated
with hormonal and metabolic abnormalities caused by the ac-
cumulation of adipose tissue.

The key role among them is played by the development of
insulin resistance (IR) of compensatory hyperinsulinemia, be-
ing a link between impaired glucose tolerance, arterial hyperten-
sion, and dyslipidemia [5]. In addition, insulin resistance and
dyslipidemia are often observed in obese individuals already in
childhood [6].
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The genes that form the polygenic system individually give a
weak effect, only determine the tendency to excessive accumu-
lation of adipose tissue, and the degree of manifestation depends
on environmental factors [7]. In this regard, the study of the re-
lationship of genetic factors determining the predisposition to
the development of the main disorders characteristic of obesity
by a complex of clinical, metabolic and environmental factors in
obese adolescents is of particular relevance. A promising direc-
tion is the study of the structural features of genes involved in
lipid metabolism disorders (LPL/S447T) and the risk of diabetes
and obesity (ADRB2/GIn27Glu).

Lipoprotein lipase (LPL) catalyzes the hydrolysis of triglyc-
erides from circulating very low density lipoproteins and chylo-
microns and delivers derivatives of fatty acid lipoproteins to adi-
pose tissues for storage or oxidation in muscles [8]. Mutations
in the LPL or pathological LPL lead to hypertriglyceridemia,
dyslipidemia, which lead to various disorders, such as coronary
heart disease, hypertension, and obesity [9].

Type 2 beta-adrenergic receptors (ADRB2) stimulate lipolysis
in fat cells [10] and are involved in mobilizing fat from fat cells
to produce energy in response to hormones (adrenaline, norepi-
nephrine) and stimulate glycogenolysis to meet energy needs.
The Glu27 allele tends to increase body mass index, body fat
mass and type 2 diabetes, as well as to suppress lipid oxidation
[11]. The amino acid replacement of GIn27Glu in the ADRB2
gene leads to receptor resistance to agonists, which is accompa-
nied by hypertriglyceridemia and obesity [12].

In an obese state, adipose tissue undergoes a constant excess
of energy, so that over time the ability of this tissue to accumu-
late lipids can be exceeded, and adipose tissue that can respond
to this excess can reduce the expression of genes involved in
the processing and storage of lipids. If this happens, adipose tis-
sue may begin to work incorrectly, which over time will lead to
metabolic disorders.



