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YBAXXAEMBbBIE
KOJJNErn, AOPOIrMvE APY3ba!

[lepes BaMu nepBbId HOMeD KypHaJsa «Becrt-
HUK T'eMaTOJIOTUMW», MOCBAIEHHBIM HCKJIOYU-
TeJIbHO aKTyaJbHbIM BOIpPOCAaM TeMaTOJIOTUU.
OcHOBHasA 3ajaya, KaK BCerjAa,— O3HAKOMUTb
yhTaTesel C HOBEMIINMHU UCCIe[JOBAHUAMU y4é-
HbIX B 00/1aCTH reMaTOJIOTUH.

Kypnan ocHoBaH B 2004 roay u 3a npoues-
mye 14 seT Mbl BBINYCTUIU NATHAECAT IIECTh
HOMEpOB, IMpeJJaraBlIUX YUTATEN OpPUTHU-
HaJIbHbIE CTaTbW aBTOPOB, INTEPATYPHbIE 0630-
pbl, UHTEpECHbIe CJIy4YaH, 3aMeTKHU U3 IPAaKTUKH.
Ony6/1MKOBa/iM COTHU TE3UCOB [0 MaTepuaaM
Hay4YHO-MpaKTUYeCKUX KoHPepeHnuil. Hamwu
aBTOpPbl — He TOJIbKO U3BECTHble, HO U MO-
Jojable y4yéHble, xuByuipe B MockBe, CaHKT-
[leTepOypre, Apyrux ropogax Poccuu, a Takxke
B cTpaHax bsmxHero u /lasbHero 3apy6exbsl.

JlaHHBIM BBINYCK OTKpbIBAeTCs IepeLoBOU
ctratbé€r Ocumnosa l0.C. U coaBT., KoTOpas Kaca-
eTcs JIaKTaTalu/03a, ABJAIIEerocsa HepeJKUM
OCJIOKHEHHWEM IPU OHKOreMaTOJIOTUYECKUX 3a-
6oJs1eBaHUSX. B cTaTbhbe paccMOTpeHbl OCHOBHbIE
TUINBI JIaKTaTalKUA03a MPU reMaToJIOTUYeCKUX
OMyXO0JIfIX, MAaTOPU3UOJIOTUYECKHE MeXaHHU3MbI
BO3HUMKHOBEHHUSA U INYTHU KOPPEKLMU [JAHHOTO
cocTtosiHUA. [IpuBejleHbl UHTepeCHble KJIUHUYe-
CKHeE CIy4aH.

B 3TOM HOMepe Bbl HailJiéTe 0630PHYIO CTa-
ThI0 HAlIUX KoJuler u3 KasaxcraHa, KoTopas Io-
CBAIleHA UMMYHOCYIIpECCUM U BaKLUHaUUU. Ha
npuMepax npejcTaBjeHbl pa3Mepbl HAHOCUMO-
ro uHQeKUsAMUA YpoHa B Tpylnax MalueHTOB
C MMMYyHOCynpeccueil. YoeAuTeJbHO MOKa3aHo,
YTO BaKLMHALMI JIAL, C WUMMYHOCylpeccuemn
cjaenyeT pacCMaTpUBaTh KaK IPUOPUTETHYIO.

B 2019 roay Mbl O6yeM Npojo/KaTh, Kak
00BbIYHO, aHAJU3WPOBATh WIMPOKHUH Kpyr akK-
TyaJibHbIX NpPOO6JIeM TeMaTOJIOTUH, BKJIOYas
caMble pa3JiMuHble 3ab0JieBaHUS CHUCTEMbI
KpoBU. CTpeMHUTe/IbHble U3MEHEHUs B MHUPE,
CBSI3aHHble BHaydalJle C Hay4YHO-TEeXHHUYECKOH,
TEXHOJIOTUYEeCKOU, a 3aTeM U HWHPOpMalHOH-
HOU peBOJIIOLUAMM, OYEHb CUJIBHO IOBJHUAIU
Ha coZep>KaHue U BO3MOXKHOCTHU COBpPEMEHHOU
reMaToJIOTUU KaK B IJIaHE JUArHOCTHUKH, TaK
Y B IJ1aHe JieyeHUs. CyliecTBeHHOe pacliupeHue
BO3MOXXHOCTEH OLIeHKH (QYHKLUOHUPOBAHUS
opraHusMa 6./1arofapsi HOBbIM BbICOKOYYBCTBU-
TeJbHbIM UM BbICOKOCHELU(PUYHBIM HHCTPY-
MEHTaJIbHbIM, OMOXMMHWYECKUM M MOJIEKYJSP-
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HO-TEHeTUYEeCKUM MeToJlaM, cerldyac He TOJIbKO
NI03BOJIAET CYLIeCTBEHHO INOBBICUTb TOYHOCTb
JUArHOCTUKHU U YCKOPHUTB 3TOT MPOLLECC, HO U 3a
cuéTt auddepeHuManuM 0co6eHHOCTEN NATOJI0-
rMYeCKUX IpPOLeCCOB NMPUBEJIO K OTKPBITHIO HO-
BbIX HO30JIOTMYEeCKUX (GOPM OHKOreMaTOJIOIH-
YeCKOM MaToJIorvu. PazBuTHe y/nbTpa3ByKOBOH
JIMarHOCTUKHM, KOMIBIOTEPHOM, MarHuMTHO-pe-
30HAHCHOM, IO3UTPOHHO-3MHUCCUOHHOW TOMO-
rpaduu B HacTosillee BpeMs ob6ecreduBaloT Je-
TaJIbHYI0 BU3yaJU3allMl0 BHYTPEHHUX OPraHOB
Y TKaHeH, J0CTUras NpaKTU4YeCKH IMCTOJIornye-
CKOI'0 YPOBHSL.

Ho camoe riiaBHOe, NpUHIMIIMAJIBHO U3MEHHU-
JIUCb BO3MOXXHOCTH JiedeHUsl. B NpakTu4yeckou
dapmakoTepanuu, BO-NEepPBbIX, pa3paboOTaHbl
Y LIMPOKO NPUMEHSIOTCS MpenapaThbl, 06ecneyu-
Baloliye KOHTPOJIb a0COJIIOTHOTO OOJIBLIMHCTBA
NaTOJIOTUYECKUX MPOLEeCCOB MNPHU Pa3JUYHBIX
3a60/1eBaHUAX CHUCTEMbl KPOBH, a BO-BTOPBIX,
OKOHYaTeJIbHO HACTyNHWJa 3pa AOKa3aTeJbHOHU
MeAULUHBL. [Ipy 3TOM MOABJATCSA BCe HOBbIE
KJIACChl IpenapaTosB, B TOM YK CJIe MOHOKJIOHAJ/Ib-
Hble aHTHUTeJa, TeHHO-TepaleBTUYeCKHue KOH-
CTPYKLMH, KJeTo4yHasa Tepanus. CoBpeMeHHas
HayKa NPUCTYNUJIA K peJaKTUPOBAaHUIO T€HOMa.
AKTUBHO pa3pabaTblBalOTCA Hay4yHble NpobJie-
MBbl, CBSI3aHHble C TPAHCIJIAHTALMeHd TreMOoIl03-
TUYECKUX CTBOJIOBBIX KJIETOK U HalpaBJIEeHHbIE
Ha pelleHUe KJIIOYeBbIX 33Jad TPAHCIJIAHTO-
JIOTUU — IOHUMaHHWe IJIyOMHHBIX MeXaHU3MOB
B3aMMOOTHOIIEHWH TpaHCIJIAHTAaTa U peLUIU-
€HTa, NPOJIOHI'MpoBaHue QYHKLHUU TPAHCIJIAH-
TaTa B OpPraHM3Me peliuIIueHTa.

BaxkHoe 3HaueHHe B OC/eHUE I'0/ibl TPUO6-
peTalpT MUCCAe0BaHUSA CTPOMaJbHOIO MHUKpO-
OKpY>KeHHS KOCTHOTO MO3ra, MyJIbTUIIOTEHTHBIX
Me3eHXUMHbBIX CTPOMaJIbHBIX KJETOK. Me3eH-
XUMHbIE CTPOMaJIbHbIe KJIETKU ABJISIOTCH OJHU-
MH U3 KJII0YeBbIX KOMIIOHEHTOB HUILIU IreMOI03-
TUYECKOU CTBOJIOBOM KJieTKU. OCOOBINA HHTEpeC
Me3eHXUMHble CTPOMaJ/IbHbIe KJIETKH KOCTHOTO
MoO3ra peJCcTaBJsAI0T B CBA3U C UX POJIBIO B pas-
BUTHUM reMaToJI0TUYECKUX 3a001eBaHUM. B aTOM
HOMepe Bbl Hal/léTe 2 0030pHBIX cTaThU [loro-
nuHol H. A. ¢ coaBT. u Yybaps A. B. ¢ coaBT,, Ko-
TOpbIe NMOCBSAILEeHbl 3ITOW aKTyaJIbHOU npobJieMe
B COBpeMEHHOM IreMaToJIOTUH

Pa3zBuTHe [AUMarHOCTHYECKUX U JieYeOHBIX
TEXHOJIOTUU TpebyeT HOBBIX MOAXOAOB K IOZ-
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rOTOBKe Bpayel-reMaToJIOroB, [Jisl TOTO, YTOObI
reMaToJIor OblJ1 He TOJIbKO O3HAKOMJIEH C CO-
BpeMEHHbIMU MeTOJaMU U yMeJ IPaBUJBHO
TPAKTOBATh UX Pe3yJIbTaThbl, HO U MOT HelloCpe /-
CTBEHHO UX BbIIIOJIHATb.

Mbl ¢ BamMu mnepexxuBaeM 3aMedaTesbHbIN
nepuo/, B pa3BUTUM TreMaTOJIOTUH, Hallled He-
JIETKOW 00/1aCTH HAayKU M NpPaKTUYeCKON Meau-
LUHBI. MOHO C yBEpEHHOCTBIO CKa3aThb, YTO 3TO
nepuoj, obpeTeHus pe3yJbTaTOB, KOrja MAJIU-
TeJIbHbIE YCUJIUA 110 NIOATOTOBKE, CTAHOBJIEHUIO,
onpe/ieJIeHUIO LieJIed U MMOUCKY MyTer UX JOCTHU-
’K€HH S, HAKOIIJIEHUIO OIbITa Haya/Ikh IPUHOCUTD
mioAbl. Korga 4ynciio cnacéHHbIX MAaLlMEHTOB UC-
YUCJAETCA ThICAYaMHU, IPOLOJKUTENBHOCTh UX
)KU3HU — roJlaMU U JleCATUJIETUAMH, a Ka4eCTBO
YKU3HU NPUOIMXKAETCSA K TAKOBOMY Y 3/J0POBOT0
YyeJI0BEKa.

B HacTynuBlieM rofy Mbl NPOJAOJDKUM ILJIO-
JIOTBOPHOE COTPYJHUYECTBO C HALUUMH JIIOOU-
MBIMU TPAAULHUOHHBIMU aBTOPAMH, U BBl CHO-
Ba BCTPETUTECh C HUMU Ha CTPaHMULAX HalLlero
usnanusa. OJHaKoO ¢ HeoCJabHOW sHepruer Mol
O6yZeM NMpoJio/KaTh Pa3blCKUBATh HOBBIX, KOTO-
pble, HABepHAKa NOABATCH.

Mbl 6ysieM cHUcTeMaTU4YeCKHM 3HAaKOMUTb Bac
C HOBBIMM JIOCTHMXKEHUSIMU KaK POCCUMCKHUX, TaK
Y 3apyOeKHbIX UCCaeloBaTesel B reMaTOJI0T M.
Cankr-IleTepbyprckas Hay4yHasi reMaToJI0THUYe-
CKasl IIKOoJIa pa3BMBAETCS B TOM YMCJIe U 6Jiaro-
Jlaps QYHKIMOHUPOBAHUIO JAUCCEPTALUOHHBIX
COBETOB, B YaCTHOCTH, AUCCEPTALUOHHOTO CO-
Beta /[ 208.074.01 npu ®I'BY PocHUNUT'T ®MBA

Poccuu. Mbl peryasipHo y6/1MKyeM OTYEThI JUC-
cepTallMOHHOrO0 coBeTa. OTpasHO, YTO NMPECTUXK
COBeTa M103B0JIAeT pacCMaTPpUBATh JOKTOPCKUE
U KaHJUJATCKUe JUCCepTalyd He TOJIbKO U3
Cankr-IleTepbypra, Ho 1 KupoBa, HoBocubup-
cka, bapHaysia, MockBbI ¥ fipyrux ropogoB Poc-
curickod Penepanuy. Mbl IPUI0KUM BCe yCUIUSA
K TOMY, YTOOBI OH He IOTePsJI y>Ke 3aBOEBAHHBIX
MO3U L.

XouyeTca HaZeATbCs, YTO MOAJEpKKa pefak-
Uer KypHaJa KaK MacTUTBbIX, TaK U MOJIOABIX
uccienoBaTesiel 6yaeT c TOHUMaHUEM BCTpeye-
Ha YMTaTeJSIMU, I0O3BOJIUT yBUJIETb OPUTUHAJIb-
Hble, KpeaTUBHble Hay4yHble UJleM U BeCOMbIe
Hay4yHble IPUKJaAHble pe3yabTaThl. Mbl Bcerja
OyZeM OTKPBITHI [Jis1 BCEX HOBbIX U OPUTMHAJIb-
HbIX MCCJIe[JOBAaHUM, TUIIOTE3 U TOYEK 3pEHUd],
Y MCKpEeHHe HaJleeMcCsl, YTO Bbl IIOMOXeTe HaM
B UX NIOKUCKe ¥ TeHepUPOBaHUM.

Kypnas pacnpocTpaHsieTcs 6ecnjaTHO, 03-
TOMY €r0 MOKeT MOJIyYUTh KaXKJbI{ XKeJIaloLUH,
MHTEPEeCYIOIUNACA BONpPOCAaMU T[eMaTOoJIOTHH.
Kpome Toro, Bce HoMepa »KypHaJia LOCTYIIHbI Ha
carte www. bloodscience.ru

Kesaro BceM aBTOpaM ¥ YATATEJISIM XKypHaJia
TBOPYECKHUX YCIIEX0B B HAYYHBIX UCCJIeJOBAHUAX
Y HOBBIX CBepIIeHUl B reMaToJIoruu!

C ysaocenuem

Tasnwiii peoakmop scypuana,

O00KMOP MEOUYUHCKUX HAVK, Npogheccop
C. C. Peccmenvyes
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LACTIC ACIDOSIS IN PATIENTS WITH HEMATOLOGICAL MALIGNANCIES:
ETIOLOGY, PATHOGENESIS AND THERAPY

Pe3tome. JlakTaTanu/103 sABJSETCS HEPeJKUM
OCJIO)KHEHHWEM INPHU OHKOTeMaTOJIOTUYECKUX 3a-
OoJsieBaHUSX. B HacTosIee BpeMsi ONKMCAHO He-
CKOJIBKO THIIOB JIaKTaTallMg03a B 3aBUCUMOCTH
OT 3TUOJIOTUYECKOTO MeXaHU3Ma ero pa3BUTHS.
B cTaTbe paccMOTpeHbl OCHOBHbIE THIIbI JIAK-
TaTalK/[03a MPHU OHKOreMaToJIOTHYeCKHUX 3a60-
JIeBaHHUSAX, MaTOPU3UOJIOTHIECKHE MEXaHU3MBbI
BO3HUKHOBEHHUS U MyTH KOPPEKIIUU COCTOSTHUSI.
[IpuBe/ieHbl KAUHUYECKHE CAy4ad, WIIOCTPU-
pylolie TUIMYHbIE TPOSIBJEHUS JIaKTaTalU0-
3a B OHKOreMaTOJIOTUH.

KiloueBble cjioBa: JIaKTaT, JlaKTaTalyz03,
CEICUC, TUIepIaKTaTeMHsl, OHKOreMaToJI0THYe-
ckue 3aboJsieBaHus, e QULUT TUAMUHA.

BBegeHue. JlakTaTauuao3 — pa3sHOBU/-
HOCTb MeTabO0JIMYECKOTO alu/03a C yBEJUYEH-
HbIM aHUOHHBIM MPOMEXYTKOM, ONpefessieTcs
Kak cHxeHue pH< 7,35 c ofHOBpeMeHHBIM yBe-
JIMYeHVMeM KOHIleHTpalUHU JlaKTaTa B IlJla3Me 2
5 MMosb/a [1, 12]

B HacTos1lee BpeMs BblJlesIs1eTCsl jBa OCHOB-
HbIX THUMNa JiakTaTauuzgosa [12]: Tun «A» pas-
BUBAETCS B YCJIOBUSX TKaHEBOU runomnepdysuu
Y TUNoKCcHU. OCHOBHOU MPUYHMHOM €ro pa3BUTHS
y OHKOreMaTOJIOTUYEeCKUX NallMeHTOB ClefyeT
paccMaTpyUBaTh UMEHHO TKaHeBYIO runomnepoy-
3U10 (2 He TUIIOKCUI0) HA POHe cercuca UJU Cell-
TUYECKOTO I10Ka.

Tun «B», HanpoTuB, He CBfI3aH C TUIOIMEDP-
dy3ueil U rumnokcued TkKaHed. B HacTosiee
BpeMs BblJeNfleTc 3 NOATHIA JIaKTaTaluj03a
«B»: «B1l» accouunpoBaH C cOMaTH4YeCKOMW Ma-
TOJIOTHEeN (caxapHbIM JuabeT, 60Je3HU NeYeHU
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Abstract. Lactic acidosis is a common compli-
cation in oncohematological diseases. Currently
described are several types of lactic acidosis, de-
pending on the etiological mechanism of its de-
velopment.

The article discusses the main types of lactic
acidosis in hematologic malignancies, patho-
physiological mechanisms of onset and therapy
of this condition. Clinical cases are presented il-
lustrating typical manifestations of lactic acidosis
in oncohematology.

Key words: lactate, lactic acidosis, sepsis, hy-
perlactatemia, hematologic malignancies, thia-
mine deficiency.

U T0YeK), TpaBMaMMU WJIM HeOIJIaCTUYECKHMH
npoieccamu; «B2» HMMeeT mnpeuMyleCTBEHHO
«TOKCUYECKYI0» 3TUOJIOTUI0 U pa3BUBAaeTCs Ha
doHe npuéma JieKapCTBEHHBIX MMPenapaToB WX
sa/10B (aneTaMuHodeH, GUTYaHUbI, KOKAWH, IU-
3TUJIOBbIM 3dHUp, MeTaHOJI, 3TAHOJI, HAJTHUIUK-
CoBasi KMCJ0TA, TEOQUJIJIMH, aHAJIOTU HYKJie-
03UJIOB U Jp.); «B3» BKJ/IOYaeT BPOXK/JEHHbIE
aHOMaJIvH, CBSI3aHHbIEe C HapyllleHUeM MUTOXOH-
JIpUAJIbHOT'O OKUCJIEHUS MTMpyBaTa.

O4eBUAHO, YTO y MAIMEHTOB C OHKOTeMaTo-
JIOTUYECKHUMMU 3a60/1eBAaHUSMHU 3THOJIOTHS JIaK-
TaTalK/[03a MOXET ObITh TeTEePOreHHOM (THIIbI
JakTatauugosa A, B1l, B2), yTo Ha npakTuke
JIOJDKHO OTpaXkaTbCs B AU PepeHHPOBAaHHOM
NOAXO0/e K TepaNuH.

B HacTosiel cTtaTbe paccMOTpeHa 3THOJIO-
T'Ysl TUIlepJaKTaTeMUUYECKHUX COCTOSIHUM y MaIy-
€HTOB CO 3JIOKaYeCTBEHHbIMU 3a00JiIeBaHUSIMH
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CUCTEMBI KPOBH, a TAKXe€ OTpa*K€Hbl OCHOBHbIE
[IPpUHOUIIBI TE€pallMKh B 3daBUCHUMOCTHU OT THIIA
JIAaKTaTaloua03a.

Jlakmamayudo3 muna «A»
npu cencuce u cenmu4eckom uoke

B 2016 r. koHceHcycoM SEPSIS-3 6b111 IpUHSA-
Thl HOBbIE OIpejie/ieHUs AJiSl XapaKTepUCTUKHU
TSKEI0M MHPEKUUHU. B oT/iMdMe OT npeAbIAyIIux
PYKOBOJCTB, B OC/IeJHEN pe/laKI|UU OCTaBJIEHbI
TOJIKO MIOHSITHS CENCHUCA U CENTUYECKOr0 LI0Ka,
a TaKHe COCTOsSIHHS, KaK «CUHJPOM CHUCTEMHOMU
BOCMAJIUTEJIbHON peaKLMU» U «TSKEJTbIA cer-
CHC» UCKJIIOYEHHI [28].

B HacTosillee BpeMs 0, CEIICUCOM TOHUMAIOT
BbI3BABUIYI0 YyI'PO3Y >KM3HU OPraHHYI0 JUCOHYHK-
1110, OOYC/IOBJIEHHYIO JUCpery/siyeld oTBeTa
opraHu3aMa Ha WHOekiUo. CeNTUYECKUN NIOK
paccMaTpUBaeTcs KaK pa3HOBUJHOCTDH Celcuca
C WIyOOKMMH PacCTPOMCTBAMU KpoBoobGpalle-
HUS$1, pa3BUTHUEM KJIETOYHbIX U MeTab0IUYeCKUX
HapylleHUH, uaeHTUuGuLMpyeMast HA OCHOBAaHUH
NOTPeOHOCTH B HA3HAYE€HHU Ba30NPECCOPOB JJis
HoAJep:KaHUsl CpeJlHEr0 apTepuaJbHOr0 JaB-
JIeHUs Bblllle 65 MM PT. CT., U YPOBHEM JIaKTaTa
B CBIBOpPOTKe 60Jiee 2 MMoJib/a (> 18 mr/aJa.)
B OTCYTCTBUHU rumnoBoJsieMud. HoBoe omnpepele-
HUE CEeNTUYECKOTO LIOKA MO3BOJIUJIO BbIAEJUTH
TpyIIy MNalMeHTOB C CAMbIM HEGJIATONPHUSTHBIM
IPOrHO30M, HYX/JAWIIUXCSI B pPaHHEM Hayaje
MHTEHCUBHOU TepanuH.

JTHOJIOTUS TUIlepJIaKTaTEMUU U JIaKTaTa-
/032 MPU CENCHUCce U CEMTUYECKOM LIOKe J10-
BOJIBHO XOpOLIO U3BeCTHA. OCHOBHOU NPUYUHOU
TUNEPNPOAYKLIMK JlaKTaTa paccMaTpPUBaAeTCs
JiucbasiaHC MeXJy JI0CTaBKOW U MOTpebieHueM
KUCI0poJja nepudpepuyecKUMHU TKAHAMHU, 4TO
IPUBOJUT K PAa3BUTHUIO MUTOXOH/IPUATIbHOM JJUC-
$YHKIIMU ¥ aKTUBALUU KJIeTKaMH aHa3poOHOTro
MeTabosnusma [7, 25]. Hapsay c moBbllieHHOM
NpPOAYKIMEN JIAKTATa, KJ/OYEBbIM MOMEHTOM
B Pa3BUTHUU HAPYLIEHUN KUCJIOTHO-IEJOYHOTO
paBHOBeCHS SIBJSIETCS HapylleHHe ero 3JIMMHU-
Hauuu (KJaUpeHca) BCJAeACTBUE OPraHHOW JUC-
GYHKUMY /HeA0CTaTOYHOCTH.

CymectByeT ¥ Teopusl «aJalTUBHOWU TIHU-
nepsaaktateMuu» [23]. B JaHHOW KOHIeNuuu
paccMaTpUBaeTCsl  CIOCOOHOCTb  Pa3/IMYHBIX
TKaHed K TUIEePHpPOJAYyKIHH JIaKTaTa B YCJIO-
BUSX, KOTJa MOJ BO3JEWCTBHUEM ajJjpeHepruye-
CKOU CTUMYJISILIUM YBeJIWYUBAETCS aKTUBHOCTH
Na+K+AT®a3bl. OgHako Takasi «aJalTHBHas»

3TUOJIOTUSl TUINEPJIAKTAaTEMUU JO/PKHA OLIEHU-
BaTbCs B IEPBYIO 0Yepe/ib KaK NaTOJIOTHYEeCKUH,
a He $U3MOJIOTUYECKHUI OTBET OpraHM3Ma Ha UH-
bEeKLMOHHBIN MPOIECC, TAK KaK CTeNeHb JaKTa-
TalyM/03a HENOCPeCTBEHHO KOPPEJUPYET C Ts-
»KeCTbI0 MHOEKIIMOHHOTO Mpollecca.

OCHOBHOM LieJIbIO TepANKXU Celcuca U CenTHU-
YeCKOro I10Ka SIBJISIeTCs MaKCUMaJIbHO ObICTPOE
ycTpaHeHUe Nepudepudeckor runonepdysuu
C LieJIbI0 NpeJloTBpallleHHus1 MPOrpecCcCupoBaHUsA
CHHJIpOMa TMOJIMOPraHHOW JAUCPYHKIMH/He-
JfloctaTouHOoCcTU. EcTecTBeHHO, Beaylasi poJib
B 9TOM OTBOJWTCS aIeKBAaTHOU aHTUMUKPOOHOM
XUMHUOTEpPANKH, OJJHAKO Mpoliecc BepudpuKanuu
BO30yAUTeEJSI U OllEeHKA YYBCTBUTEJbHOCTU Ma-
TOTeHa MOXKeT 3aHUMATh JOBOJIbHO JJIMTEJbHOE
BpeMs. B JaHHOM cHUTyalMu 1iesiecoo6pa3Ho UC-
N0JIb30BaHMeE JIabopaTOPHBIX MapaMeTPOB, C MO-
MOUIbI0 KOTOPBIX B KOPOTKHE CPOKU MOXKHO Ol1e-
HUTb 3P PEeKTUBHOCTb NPOBOJUMOM TepanHrH.

B kauecTBe OJHOr0 W3 MapKepPOB OIleHKH
3¢ PEeKTUBHOCTU TepallUK B HACTOsIIlee BpeMs
npejJyioKeH KJHUpeHC JiakTaTa. KynupoBaHue
JIaKTaTaluJo3a W HOpMa/u3alus abCcoJoT-
HbIX 3HAUEHUW JIaKTaTa NpPU 3TOM YyKa3blBa-
10T Ha 3¢ PeKTUBHOCTb NMPOBOAMMON Tepamnuy,
B TO BpeMs KaK OTCYTCTBHME KHUHETHUKH JIaKTaTa
WM TpPOTrpecCUMpOBaHME JiaKTaTalujo3a CBU-
JleTeJbCTByeT O Hea(p(PeKTUBHOCTU JieYeHUs,
HapacTaHuU nepudepudeckord runomnepdysanu
M aCCOLIMUPOBAHbI C BBICOKMM PUCKOM HebJia-
ronpusTHOro ucxozaa [20]. BausHue kaupeHca
JIaKTaTa B Te4yeHHue MepBbiX 6-24 4acoB OT Ha-
YyaJjia Tepaluy CENTUYECKOrO 1I0Ka B HACTOsILee
BpeMs IOKa3aHo B psifie OJHOLEHTPOBbIX U MHO-
rOlleHTPOBbIX UCCAeN0BaHUM [4, 5, 24, 26].

IIpueodum KauHuuveckuil cay4ai Mogudu-
KallMid aHTUMUKPOOHOM Tepanyuu Ha OCHOBAHUH
KWHETHKHM JIaKTaTa y MaldeHTa C OCTPbIM JIMM-
$0o61aCTHBIM JIEMKO30M.

Ilayuenm 27 Jsem c ocmpuiM
B-1umgobaracmubim  seiikosom, NOS, cman-
dapmHass  z2pynna pucka (ALL-BFM-2009).
C 15.06.2018 2. 6b11a Hawama mepanusi O npo-
mokosay ALL-BFM-2009 odaa epynnbl cman-
dapmuozo pucka (npomokoa IA: npedHuU30.10H
60 me/m. ke. []1-35, sunkpucmuH 1,5 me/m. k8. /1
8, 15, 22, 29; dayHopybuyuH 30 me/m. ke. [J/18,15;
L-acnapazunasza 5000 Ef]l/m.ke. 12, 15, 18, 21, 24,
27,30, 33; Memompekcam 12 m2 uHmpameka/abHo
A01,12, 33).

C MomeHmMa eocnumaauzayuu 08axcdvl 8 Hede-
JIF0 CO2/1ACHO JI0KA/IbHbIM cmaHdapmam Llenmpa
npogoduiucy b6akmepuoso2u4yeckue uccaedosa-
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HUSl KpOBU, MOYU, COCKOOO08 CO CAU3UCMbIX, NPS-
MOU KUWKU — pocma namozeHHoll ¢p10pbl 8bisi8-
J1EHO He 6Oblo.

Ha 22 cymku mepanuu (07.07.2018 2.) 8 ne-
puode nocmyumocmamu4ecko2o azpaHy/a0yu-
mosa (abcosntomHoe 4ucao Helimpogduio08—
0,05x10°/n) enepsvle pasgumue JAUXOPAJKU,
conposodcdarowetics nompacarouwumMu 03HOO0M,
8 meyeHue 15 muHym—passumue apmepuanb-
Hotl 2zunomeH3uu do 70/40 mm. pm. cm. C nodo3spe-
HUeM Ha pa3sumue cenmu4eckozo WokKa nayueHm
6bL1 nepesedéH 8 omadesieHUe peaHUMayuu U UH-
meHcusHoll mepanuu. Ha momenm duazHocmu-
KU cenmu4ecko2o woka ypoeeHsb C-peakmugHo20
besnka cocmasun 52,5 me/n [0-5 me/a], npo-
KaabyumoHuHa — 72,5 ne/ma [0-0,5 He/ma], no
JaHHbIM 2a308020 cOCMABA ApMepuabHOl Kpo-
8u —yposeHb sakmama 8,5 mmoav /1, pH—7.29,
p02-116 mm.pm.cm. [80-100], pC0229,3 mm.
pm.cm. [32-48], HCO3-16,8 mmoav/a [21-28].
OyeHka KAUHUYECKO20 COCMOSIHUSI NO WKaJe
SOFA— 9 6ann08.

C yuémom mMukpobHO20 npoguass omdese-
Husi, nodospesaemol 2pamM-ompuyameabHol
amuosiozuu 8036ydumenas, Hayama aHMUMU-
KpobHass mepanusi KOMO6UHayuel NOAUMUKCUHA
B 2,5 m2/ke/cymku, muzeyukauna 200 me/cym-
Ku, ¢pocgpomuyuna 16,0 2/cymku. C yesavto mo-
HUMOpUH2a 2a308020 €COCMABA apmMepua/abHol
Kpo8u U UH8A3UBHO20 MOHUMOpuUHa2a A/] 8binoJ-
HeHa kKamemepu3ayusl a. radialis dextra; Haua-
ma easonpeccopHasi mepanusi HOpadpPeHAaAUHOM
0,35 mKke/k2/muH, Ha poHe yezo 6blaa docmue-
Hyma cma6buausayusi A/l Ha yposHe 95/50-
100/55 mm.pm.cm. (CAA = 72,5 mm.pm.cm.).
B meueHue nep8bix 2 4aco8 om Ha4a/1d UHMeHcus-
HOU mepanuu npou3ow.1a OMHOCUMeNbHas cma-
obuu3ayus cocmosiHusl, 00HaKO COXPAHSAN0Cb CHU-
sceHue memna duypesa (meHee 0,5 ma/ke/yac),
HECMOMPS HA HOPMOBOJEMUYECKOE COCMOSIHUE.
Yepes 3 uaca —yxyduieHue cOoCmosiHUsi 8 gsude
npozpeccupo8aHusi CUHOPOMA NOAUOP2AHHOU He-
docmamoyHocmu: COXpaHeHue 04uU20ypuu, npo-
epeccuposaHue 2unomeH3uu, nompeb6osasuell
yeeauveHust 003 8a30NpeccopHOl U UHOMPONHOU
noddepicku: HopadpeHaauH do 0,6 Mkz/K2/MUH,
adpenaaun 0,09 mkz/ke/muH. [Ipu MOHUMOPpUH2E
KI|P apmepuaabHOll Kpo8u —ypo8eHb JaKkma-
ma cocmasua 8,8 mmoav/n (+3,5% om ucxod-
Hbix 3HaueHull). K 5,5 vacam mepanuu cocmosiHue
0cmasanocs MsHCéAbIM, OMMEYEHO YMeHblle-
Hue nompebHOCMU 8 8a30NPeccoOpHOl noddepaic-
Ke 8 sude CHUJXCeHUs 003bl HOpadpeHa/AuHa 0o
0,4 mkz2/K2/MuH, d03a adpeHa1uHa — 6e3 U3MeHe-
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Hull, o0Hako npu konmpoze KI|P apmepuaabHoli
Kposu yepe3 6 4acos 3ape2ucmpuposaHo Hapac-
maHue yposHsi nakmama do 10,5 mmonav/a. He
UCK/IKYA/I0Cb Npo2peccuposaHue 2unepaakma-
memuu (+23,5%) Ha poHe mepanuu adpeHepau-
YecKuMUu npenapamamu, Ho HU3Kue 3Ha4eHusl YeH-
mpaavHoll 8eHo3Holl camypayuu (Svc02 54 %),
8bICOKAS BEHO3HO-apmepuaibHas pasHuya pCO2
(8,5 Mm.pm. cm.), a makace 3HaueHUs1 dblxamewb-
Hozo ¢pakmopa 6osaee 1,7 no3soauau nodmeep-
dumb npoucxoxcdeHue sunepaaKkmamemuu 8 pam-
Kax nepugepuueckoli sunonepgysuu. Hecmomps
Ha omcymcmaue npo2peccupo8aHus 2Un0OmeH3uu,
coxpauauelcss maxcecmu coCMosiHUsl NayueH-
ma, oyeHueaemoll 8 9 6aa108 no wkase SOFA,
omcymcmaue KAUupeHca ./1aKkmama no3goauso
npeonooxcums HeagPHeKmMu8HOCMb 3MUOMpon-
HOU aHMUMUKpobHoll mepanuu. I1o #U3HEHHbIM
NOKA3aHusiM 6bl10 NPUHSMO peuleHue O CMeEHe
aHmMubakmepua/ibHbIX npenapamos: npodoJice-
Ha mepanusi ocHoOMUYUHOM U MUSEYUKAUHOM,
npekpawjeHa mepanusi NOAUMUKCUHOM B, yuumbul-
8as passusuieecsi ocmpoe hogpedxcoeHue no4exk,
K mepanuu do6asseH azmpeoHam 8,0 2p/cymku
8 couemaHuu ¢ yegppmasudumom/asubakmamom
2,5 2p x 4 p/cymku. Ha ¢oone modugukayuu aH-
MUMUKpPOOGHOII mepanuu npou3zowiia 6bicmpas
cmabuau3ayusi cCocmosiHusl: yepes 6 yacos nocse
Modudukayuu mepanuu 0mMmeyeHo yMeHbUleHue
nompebHocmu 8 sasonpeccopax (HopadpeHaauH
0,1 mk2/ke/MuH), BoccmaHosseHue memna duype-
3a, CHUdceHue yposHsa sakmama 90 3,9 MMoab/1
(-62 % om makcumaavHbix 3HaveHull). K 24 va-
camM mepanuu —cmabuaudayusi 2emMo0UHAMUKU,
anupekcusl, CHUMceHUe YPO8Hs NPOKA/AbYUMOHU-
HA CbIBOPOMKLU.

Yepes 36 uacos mepanuu om OuazHOCMuKu
cencuca sepuduyuposaHa no/10xiumeabHas 2e-
Mmokyabmypa Klebsiella pneumoniae, wmamm
C 3KCmpeMa/abHOU ycmoluyusocmvl0 ¢ NpodykK-
yueli kKapbaneHema3 pacWupeHHo20 chekmpd
u wMemasanobemasakmas (pe3aucmeHmHocmb
K NOAUMUKCUHY B, noaumukcuHy E, muzeyukau-
Hy, MeponeHemy, dopunuHeMmy, UMunuHemy/yu-
AACMAmMuHy, AMUKayuHy, 2eHmamuyuHy, ¢oc-
¢domuyuHy). Ilpu ceHomunupos8aHuu WMamMma
8blsig/eHbl  Memaanobemanakmamasst NDM-1
u 0XA-48, obycaasausarwujue pe3aucmeHmMHoOCmMb
8030ydume.isi K 0CHOBHbIM K/AaccaM aHmubakme-
pua/sbHbIX npenapamos (8 mom 4vucae K aHmu-
buomukam «a/1yb60ko20 pezepsa»). Tem He MeHee,
ceoespeMeHHass Modu@PuUKayusi aHMUMUKPOOHOUL
mepanuu, 0CHOBAHHAS HA NepcucMeHyuu Mapke-
pos nepugepuyeckoli cunonepgy3uu, ¢ UCNO0/1b30-



TNEPEQOBAS CTATbSA

8aHUeM hpenapamos, AKMuBHblX 8 OMHOWEHUU
daHHO20 wmamma, no3eoausu docmu4b KOHMpPo-
/151 HA0 UHPEKYUOHHBIM NPOYECCOM.

CymmapHas 01umesabHOCMb AHMUMUKPOOHOU
mepanuu cocmasusa 14 cymok. Ilo 3aeepweHuro
UHOYKYUOHHO20 Kypca cneyudu4eckozo /eveHus,
6bl1a docmu2Hyma KAUHUKO-2eMamo/102u4ecKkas
pemuccusi, 8 nocaedyrwuiem 6vlia npodoaxiceHa
Xumuomepanusi 8 coomeemcmaeuu ¢ NPomokKo-
a0M. Peyuduea uH@ekyuu, accoyuuposaHHoU
¢ daHHbiM wmammom Kl. Pneumoniae, 3a ece spe-
Ms nocaedyrwuwell mepanuu 3ape2ucmpupo8aHo
He 6bL/10.

Jlakmamayudo3 muna B, céa3aHHb1l
€0 3/10KA4eCmMe8eHHbIMU HO8006PA308AHUAMU

[Ipy arpecCMHBHOM Te4e€HUM OHKOreMaToJIo-
ruyecKux 3aboJieBaHUM, 0COGEHHO B YCJIOBUAX
BbICOKON NposinpepaTUBHON aKTUBHOCTU OMYy-
X0JIU (3JI0KayeCcTBeHHble JINM(QOMBI, OCTphIe
JIEIKO3bl) y>Ke Ha 3Talne BepuprKal Uy AUarHo-
3a ps/ NallMeHTOB UMeeT 3HaUMMble MeTaboJu-
yeckue HapyumeHUsA. OJHUM U3 CaMbIX TSXKEJbIX
M3MeHEeHHU KHUCJIO0THO-1[eJIOYHOTO PaBHOBECHS],
BCTpEeYaKILUXCA Y JAHHON KaTeropuu 60JbHBIX,
ABJISIETCA pa3BUTHUe JiaKTaTauugosa Bl. Jlau-
Has mpobJieMa MoJydyuJa IMUPOKOe OCBellleHue
B JIMTepaType TOJbKO B mocaefHue 10-15 jyeT
U B HacTosllee BpeMsl OTCYTCTBYIOT PYKOBOJ-
CTBa M pEKOMEeHJalluH, OIpefessiolide ajaro-
PUTM BeJleHUs TaKUX MalUeHTOB.

Ruiz et al. mokasany, 4To ypoBeHb JlaKTaTa
B OTCYTCTBUU CUCTEMHOU runonepPpysuu y AaH-
HOW KaTeropuu OOJIbHBIX MOXET JAOCTUraTh
4-46 mMoub/a [8, 14, 35]. Pa3BuTHe JlaKkTaTaLU-
Jl03a sBjaseTcsd (GaKTOPOM HebJaronpUsiTHOrO
nporHosa [2, 16, 21]: 22 u3 29 nauueHTOB yMep-
JIU B TeyeHUe 2-35 JHel c MOMeHTa ero pasBu-
Tuda [8]. B pa6ore Sillos E. M. et al. [27] Takxe
CO001a/I0Ch O PAa3BUTHUHU TSKEIOTO JIAKTaTalU-
Jl03a y 28 manyeHTOB C arpecCMBHBIMU JUMQO-
MaMH U y 25 — € OCTpbIMU JIEUKO3aMHU.

B To >ke BpeMs, B IOCJIeIHHE T'0/ibl TIOSIBUIUCH
COOOLeHUsI 0O BO3MOXXHOCTU Pa3BUTHUA [JaHHO-
ro COCTOSIHUS y 6OJIbHBIX C «HEAarpeCcCUBHBIMU»
dopMaMu OHKOreMaToOJIOTUYECKUX 3aboJieBa-
HUM (HanpuMep, IPU XPOHUYECKOM JIUMPOIeN-
KO3e, MakporiobyiuHeMUu BasbaeHcTpeMa,
MH/I0JIEHTHBIX JUM$OMax), YTO MO3BOJISIET IO-
BOPUTH O JIAKTaTali03€e KakK 0 crieupruiecKkoM
OCJIO)KHEHHUU He TOJIbKO ObICTPO Mpoarudepupy-
IOLLUX OINYyXOJIe.

B nesioMm, BefyliUM B mIaToreHe3e JAHHOTO
TUIA JIaKTaTalK/03a caefyeT CUUTaTh C0CO6-
HOCTb OINYXOJIM K KOHBEPCUU KJIETOYHOTO MeTa-
60/1M3Ma Ha TJIMKOJUTHUYECKUH (EHOTHUII, MpHU
3TOM MNPOLECChl OKUCJIUTENBHOTO KHUCJIO0POJO-
3aBUCUMOTO MyTH JIUO0 MOJHOCTBIO NpeKpalia-
I0TCH, 1M60 OKa3bIBAalOTCA 3aMesieHbl (3pdekT
uau ¢eHotun Bapsbypra).

Crnoco6HOCTb OMYXOJH K THUIEPHPOAYyKIUH
JIaKTaTa B YCJIOBHUSAX HOPMOOKCHHU ObLJIa ONIMCaHa
elé B 30-40-x rogax XX Beka HeMellKUM GU3UO0-
jgorom Otto Bap3byprom [32]. Bosiee no3gHue
paboThl Mokasaju, 4To «dpeHoTun Bapsbyprar»
MOXEeT peasn30BbIBAaTbCS B 3aBUCUMOCTHU OT CO-
CTOSIHUSI MUKPOOKPYKE€HHSI OINYyXOJH U CTele-
HU CHabXXeHUs OMNyxoJiu KucjaopoaoM [34]. Kak
IpaBUJIO, CKOPOCTb pPOCTa 3JIOKaueCTBEHHOU
TKaHU OIepexaeT CKOPOCTb HEOaHTMOTeHe3a
Y B JJAHHBIX YCJOBHUSX KJIETKH MOCTOSHHO MOJ-
BEPraroTcs BO3/IeHCTBUIO TOHUKEHHbIX KOHIIEH-
Tpali KUCJI0POAA, UYTO MPUBOAUT K CeJIEKIIUU
KJIETOYHOU JINHWUH, B KOTOPOU MeTaboJnyecKue
MeXaHU3Mbl CBeJIeHbI K [JINKOJUTHUYECKOMY ¢e-
HoTUIy. Pe3ysbTaToM siBasieTc: HeapPeKTUB-
Hoe mnpou3BoACTBO AT® kjeTkaMu OMyXOJH
Y U30bITOYHAS NPOAYKIIMS MOJOYHOU KHUCJIOTHI,
YTO NPUBOJAMUT K Pa3BUTHIO aliu/103a. JIoKa/ibHast
TMIIOKCUYeCcKas cpeia U alu03 CIOoCOOCTBYIOT
Jla/IbHeHllIel 3KCIpPecCUU TeHOB BBDKUBAHMUSA
M TNpPOrpeccCUMpoOBaHUI0 MATOJIOTUYECKOTO MPO-
necca [6, 15, 34].

TakuM 06pa3oM, KJHOYEBOHW OCOOEHHOCTBIO
JIaKTaTayujo3a Tuna B siBiseTcs ero pa3Butre
B YCJIOBHSIX HODMOOKCHHU U HOPMOOKCHUT€HAa U1
nepudepUyeCcKux TKaHeH.

BegymuMu 3nureHeTU4eCKUM COOBITHUSIMU
OpU pa3BUTUHM JJAHHOTO THUIMA JIaKTaTalUJ03a
MOTYT SIBJSIThCS:

1. dkcnpeccys ONyX0JeBOU TKaHbIO UHAYLIU-

pyemoro runokcuei ¢akropa-la (HIFla),
YTO NMPUBOAUT K YBEJHWYEHUIO MOIJIOIe-
HUSI KJI€TKaMU TJIIOKO3bl (3aKOHOMEpPHbIM
COOBITUEM NPU 3TOM SIBJISIETCS pa3BUTHE
TUNOTJINKEMUYECKHUX COCTOSTHUM) U «YKJIO-
HEHUIO» OT HOPMaJIbHOT'O OKHUCJIUTENbHO-
ro npolecca B CTOPOHY INTUKOJUTHYECKOT 0
MyTH C 06pa3oBaHMEM U3ObITOUYHOTO KOJIU-
yecTBa JiakTaTa [11].

2. AbeppaHTHas nepeaayva CUrHaJI0B UHCYJIHU-
HONOJI06HOT0 paKTOpa pocTa, KOTOpasi UH-
JYLUPYeT CBEPXIKCIPECCUIO TEKCOKMHA3bI
I1[16].

3. Cekpenus pakTopa HeKpo3a OMyX0JIH-aJb-
¢da (TNF-a). [TokazaHo, 4TO rUNepOpPoaAyK-
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uus TNF-a npuBoAUT K MHTMOMPOBAHUIO
AKTUBHOCTH NUPYBaTAETrUPOTEeHA3kI,
KOTOpasl IMpeBpallaeT NUPyBaT B aLleTHJI-
KoA. BosmokHa Tak»Xe napakpuHHasl pe-
T'YJISLUsS], KOTr/la BBICOKAsl KOHIEHTpaIus
JIaKTaTa caMa o cebe UHAYIUPYET TPAHC-
KpUIILHWIo TeHa, koaupytouiero TNF-a.

OfHaKo U30JIMPOBAHHOW JIOKAJIbHOW THAIEp-
JIAKTaTEMHUH 4acTO HeJOCTAaTOYHO JJiS pa3BH-
THUS TSPKEJI0T0 CUCTEMHOTO anuzo3a. Heobxonu-
MbIMH YCJOBHUSIMU [Jis 3HAYUMOT0 HapylLleHUs
KIIP MakpoopraHvusMa HapsAy € yBeJHU4eHHUEM
JIOKAJIbHOW MNPOAYKUHUHU SBJSAETCA CHUXEHHEe
KJMpeHca JaKTaTa Ha (oOHe COMyTCTBYHOIEeH
NOYEeYHOH WJIM NeYEHOUYHOH AUMCPYHKLUU pas-
JIMYHOU 3TUOJIOTHHY, a TaKXKe HeJOCTaTOYHOCTh
bepMeHTOB M KOQEpMEHTOB NHpyBaT-JAeru-
JIpOT€Ha3HOro IUKJA (B 4aCTHOCTH, AePULUT
THAMHHA). 3aKOHOMEPHO, YTO MAaKCUMaJIbHOMY
PUCKY pa3BUTHUA JIaKTaTalH03a JAaHHOTO TUIA
NOATBePXK/JeHbl MalUeHThI C UCXOAHO HapyIlIeH-
HOU QyHKLMeHN MOoYeK UM NMeYyeHU BCJeJCTBUE
cnenyduryieckor MHQUIbTPALUU ONYXO0JbI0 WU
HaJIM4YUs CONMYTCTBYIOLEN NaTOJIOTHUHU.

He BbI3bIBaeT COMHEHMs, YTO JieyeHUe 00Jib-
HBIX C JIJAKTaTalMJ030M Ha GOHE OMyX0JIEBOTO PO-
CTa [J0JKHO ObITh HAallpaBJIeHO HAa HOpMasU3al1io
KJIMpeHca JlaKTaTa Y MoJaBJieH’e ero Tunepnpo-
Aykuuu. [Ipu KpaliHel CTelleHU BBIPAXXEHHOCTH
alK03a MOXET pacCMaTpUBATbCsl NPOBeJEHHE
3aMeCTUTe/IbHOM NOYEeYHOU TepanuH, JONOJIHU-
TeJbHO Heo0XoJjUMa KOpPpPEKIMs HYTPUTHUBHOIO
cTaTyca c 00513aTe/IbHbIM IPUMEHEHUEM BbICOKUX
J103 TUaMHUHa. DPPEeKTUBHOCTb TEPANUU BHYTPH-
BeHHbIMU GpopMaMU 6MKapOOHATA HATPHUS B Jieye-
HUU JIaKTaTaluA03a Tina B Ha poHe onyxoJieBOro
npolecca OKOHYaTeJbHO He onpefesieHa. [lokasa-
HUS K UHQY3UHU F'HIpOKapOOHATa HATPUSI A0JMKHbI
onpezeATbCA COIVIACHO JIOKAJIbHBIM CTaHJapTaM
MHTEHCUBHOW Tepanuy, yYUTbIBas MOTEHLUAJIb-
HbIA PUCK YXy[UIEHWS] COCTOSIHUA OOJIbHOTO Ha
boHe GECKOHTPOILHOW KOPpPEKLUK MeTaboinye-
CKUX HapylleHUH AaHHBbIM crniocoboMm [10, 13, 17,
22]. BaxXHeHMIIUM U eAUHCTBEHHBIM PaJAUKaJIb-
HbIM BapUaHTOM TepanuM JIaKTaTalM/J03a
Yy OHKOreMaToJIOTUYeCKHUX O0JIbHBIX ABJISETCA
HEOT/IOXKHOEe U arpecCMBHOe JieYyeHHue OCHOB-
HOTr0 3260/1eBaHUA. B 0TCyTCTBHE CBOEBPEMEHHO
Ha4yaTOM a/leKBaTHOU XMMUOTEpPANUU OCTaJIbHbIE
Mephbl Bpsj ik 6yayT 3¢ GeKTUBHBDIL.

Ilpueodum KauHu4eckull csay4atl, TNOKa-
3bIBAIOIIMN VIYOMHY MeTaboJMYeCKHUX pac-
CTPOUCTB Yy OOJIbBHOIO C HEKOHTPOJHUPYeMOH
OMyX0JieBOM npoJsindepanuen.
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Ilayuenm B.— myxcuuHa 35 saem c dugpgys-
HOU B-K/1emo4HoU KpynHOKAemo4YHOU AUMPOMOTL
c okmsibpsi 2015 200a. B kauecmae nepgotl AUHUU
mepanuu no mecmy xcumeascmea c 27.10.2015 a.
no 17.04.2016 2. nposedeHo 8 Kypcoe mepanuu
«R-CHOP» c docmusceHuemM yacmu4Ho20 omeema.
IIpoepeccuposaHnue sepuguyupo8aHo no daHHbIM
MCKT 20.10.2016 2.: Jduggy3zHoe ymoaujeHue
CMeHOK Jceayodka, yse/quyeHue napaaopmasb-
HbLX, AOPMOKABA/IbHbIX, NAPANAHKpeamu4eckux
AUMPamu4eckux y3,108. AM6Y1amopHo noay4as
«cdepicusarnwyo» mepanuio HU3KUMU 003aMu
dekcamemasoHa.
B KoHye Hos16psa 2016 2o00a eochumanu-
3uposaH 8 llenmp 6 msaxcéaom cocmosiHUuU:
B-cumnmomamuka, UHMOKCUKAUUOHHbILU CUH-
dpom, xpoHuueckull 60.s1e80l cuHOpom. Kpome
amozo, obpawjaso Ha cebsi 8HUMAHUe Hapyuie-
HuUe CO3HaHus (oyeHKa no wkase Komwl [naszo —
10 6anan08), dbixameabHass HeAOCMAMO4YHOCMb
Il cm.
[lo daHHbIM My1bMUCNUPANBLHOU KOMNbIOMEP-
Hol momoepaguu (MCKT) sviasiena aumgoade-
Honamusi cpedocmeHusi, 6pOWHOU nosocmu, 3a-
OPIOWUHHO20 NPOCMPAHCMBA:
> B CpeJOoCTEeHHHU OollpefeIdrTCA KpPYIIHbIE
JUM$OY3J1bl, HEpaBHOMEPHO HaKaIlJIMBalo-
IIMe KOHTPACTHBIN Ipenapar: JieBbId 6POH-
XOMYyJIbMOHaJAbHbIA — 49 x 32 MM, NpaBbIX
6GpOoHXONy/IbMOHANbHBIA — 20 x 16 MM; Ha
ypoBHe BepxywkKU cepaua — 30 x 40 mm;

> B IIPOEKIHHU HMKHEeH TpeTu InHruieBoJa
omnpesiesisieTCsl KpyNHOe NaTOJIOTHYeCKoe
o6pa3oBaHuUe, pazMepaMu 93 x 64 x 88 MM,
HeOJHOPOJHON cTpyKTyphl [IpocBeT mnu-
1IeBo/1a HA ero GOoHe He MPOCIeKHUBAETCH;

> B BOpPOTax IMe4YeHHU Kiepean OT BOpOTHOﬁ
BeHBbI KPYIHBIN y3eJ — OKO0JIO 73 x 46 MM,
Ha ypOBHe TeJa IOJKeJIy[JOYHOU >KeJse-
3bl — 0K0JIO 64 x 40 MM, napaaopTaJbHbIN
Ha 3TOM e YypOBHe — 27 x 22 MM

JlabopamopHo 8bisie/neH Mmsxcéavlll J1aKkma-
mayudos (pH 7.17, nakmam —12,8 mmoab/1).
B xode o6caedosanus uckno4éH UHPeKYUOHHbBIL
npoyecc (npokaabyumoHuH 8 OUHAMUKE MeHee
0,5 He/mu), npomeKkarowull ¢ 2unepaakmamemu-
etl, depuyum muamuHa (npobHasi mepanusi — 6e3
omeema), Ymo no3e0au/10 NpednoaoXumsv Ha-
Auvue y 60/1bH020 AaKmamayudosda, accoyuupo-
B8AHHO20 C OCHOBHbIM 3a60/1€8aHUEM. YUumbleas
HeagpdpekmusHOCMb KOHCepsamMueHolU mepanuu,
Hanpas/eHHol Ha Kynupo8aHue Memaboau4eckux
HapyweHutll, HapacmaHue 0blXame/abHOU Hedo-
cmamo4Hocmu Ha oHe 2ayboKux paccmpolicma
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KB, no 3#u3HeHHbIM NOKA3aHUSM Ha4ama mepa-
nus Il aunuu no npomokosay R-DHAP.

cocmosiHus nayueHma, yMeHbUWeHUe 8blpaXiCeH-
Hocmu ﬂaKmamauudo3a C NOJIHbIM €20 pa3peue-

Ha ¢oHe cheyuguueckoli mepanuu 8 meveHue | Huem k 3-4 cymkam mepanuu (maéa. 1).

nepebiX Cymok npousouiio 6bicmpoe yayvulieHue

Ta6auya 1

H3meHeHue ocHOBHbIX noka3amedeli KIIIP y 601bH020 Ha (hoHe cheyughuyeckolli mepanuu

EanHULbI
28.11 30.11 01.12 » sf"w e e:';ml Hopmbi
pH 7.17 7.32 7.44 ea. (7.35-7.45)
pO2 79.0 103.0 105.0 mmHg (80.0-100.0)
pCO2 19.1 29.0 32.0 mmHg (32.0-48.0)
ABE -11.9 -2.9 -0.4 MMOAb/N (—2.5-2.5)
HCO3-(P) 14.2 19.0 23.0 MMOAb/N (21.0-28.0)
sO2 93.0 98.0 98.0 % (95.0-99.0)
ctHb 108.0 112.0 112.0 r/n (115.0-175.0)
Hct 0.34 0.35 0.35 % (0.35-0.50)
K+ 4.2 4.5 4.4 MMOAb/N (3.5-5.0)
Na+ 136.0 136.0 139.0 MMOb/N (135.0-150.0)
Ca2+ 1.06 1.09 1.15 MMOAb/N (1.12-1.29)
Cl- 110.0 110.0 109.0 MMOAb/N (90.0-110.0)
rnokosa 4.5 6.4 7.7 MMOAb/N (3.3-6.1)
Nakrar 12.8 3.2 2.2 MMOAb/N (0.4-2.2)
OcmonapHOCTb 277 278 285 mOsm/Kr (280-290)

B nocaedyrwwem, y nayuenma 6vi1 docmue-
Hym noJ/iHblll omeem, 8 kayecmae KOHcoaudayuu
8bINO/IHEHA Aymo/02uvHass MpaHcnaaHmayus
nepugepuveckux 2eMoON03MUYECKUX CMB0/08bIX
kaemok. [Ipu HabaodeHuu 8 meveHue 24 mec. He
8bls18/IEHO Npo2peccupos8aHusl/peyudusa O0CHO8-
H020 3060./1€8aHUSI.

Jlakmamayudo3 muna B, ces13aHHbIU
C JIeKapCmMeeHHbIMU npenapamamu
U HYyMpumueHoli N0dadepiHCcKoli,
UAU «IMpO2eHHble NPUYUHbL»
Jakmamayudo3a

CnenyoLMMuU ABYMS BaXKHbIMU IPUYUHAMH,
NPUBOAALMMHU K Pa3BUTHUI0 HETUIIOKCUYECKOTO
JIAaKTaTalK/03a, ABJAKTCA TOKCUYHOCTD JIeKap-
CTBEHHBIX NpenapaToB U JePULUUT THAaMHUHA —
O/IHOTO M3 BaXKHEWILIUX KOPAKTOPOB MeTAO0JIU-
YeCKUX IIyTed B OpraHusMme.

YactoTa U PpaKTOphl pUCKa pa3BUTHUSA JIAKTa-
Tanujo3a Ha GoHe npuéMa MeTPopMHUHA y MNa-
[IMeHTOB C CaXapHbIM JAUabeTOM WJIM aHAJIOTOB
HykJieo3uZloB y BUY-undunupoBaHHbIX NManu-
eHTOB (HYyKJIeO3UJHble UHITUOUTOPbI 0O0paTHOM
TpaHckpunTtasel — HUOT) xopomo  u3BecT-
HbL. Jl11 3TUX COCTOSAHMW B HAcCToOdAlLlee BpeMs

chopMysIMPOBaHbI YETKHE MPUHLUIBI TEPANUH,
CO3/laHbl NMPOTHOCTHUYECKHE IIKaJbl AJIS OLeH-
KM BEpPOSITHOCTH pPa3BUTUSI MeTabOJMYeCKUX
HapylleHUH, a Takxe CcHOpPMYJUPOBaAHbI MPO-
THUBOIOKAa3aHUsl K TOMY WJIM MHOMY BapUaHTy
Tepanuyd B 3aBUCUMOCTU OT CONYTCTBYHOLIEN
natosioruy (Hampumep, CTelneHb aHEMUH, CKO-
pPOCTb KJyOOUKOBOW PUIBTPALIUY, JIEKAPCTBEH-
Hble B3auMojeicTBus). OZJHAKO Yy MalUEeHTOB
OHKOIreMaToJIOTUYeCKOTo Mpoduss mnpobdema
JIEKapCTBEHHO-UH/AYLUPOBAHHOI'0 JIaKTaTallu-
Jl03a IIMUPOKO He OCBelleHa.

Cpenu mpenapaToB, IPUMEHSIEMbBIX B COBpe-
MEHHOW OHKOTeMaTOJIOTHH, C BHICOKUM PHUCKOM
pa3BUTHS JlaKTaTall/03a aCCOLIMUPOBAaHbI aHa-
JIOTU HYKJIE03UI0B. B nepByo oyepesb, 3TO my-
pUHOBBIe aHaJOru (KJaApubOuH, GayaapabuH),
KOTOpbIe BXOJAT KaK B COCTaB «CTaHAAPTHOU»
XUMUOTEpPANUU, TAaK U B PEXKUMbl KOHAULIU-
OHHUPOBAHHUs TMPHU BBINOJHEHUH aJIJIOTEHHOHN
TPaHCIJIAHTALlUU TEMOIMOITUYECKUX CTBOJIO-
BbIX KJeTOK. OT/eJIbHO CTOUT OTMETUThb IMPO-
THBOBUPYCHble  MpenapaThl — BaJTaHIUKJIO-
BUD, FaHIMKJIOBUpP. TakKe UMEITCA yKa3aHUS
Ha BO3MOXXHOCTb Pa3BUTHs JIaKTaTalKJ03a Ha
doHe mpHéMa TaKpoJMMyca U MPenapaToB MU-
KOPEHOJIOBOM KHUCJOThI — MIPeENnapaToB, LIUPO-
KO NpUMeHsIeMbIX AJisl TPOPUIAKTUKU U Jeye-
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HUS peakL WM «TPAHCIJIAaHTAT IPOTHUB XO3IMHa»
y PELUIIMEHTOB a/IJIOT€HHBIX FeMONO3TUYECKUX
CTBOJIOBBIX KJIETOK, I€Y€HH, IOYEK U T.J.

MexaHW3M pa3BUTHA JIaKTaTaluo3a THINaA
B Ha poHe mpuéma JaHHBIX NpenapaToB B Ha-
CTosllee BpeMsl U3y4eH HeJJOCTAaTOYHO, a 06 UcC-
TUHHOW 4acCTOTe 3TOT0 OCJOXXHEHUS JOCTOBep-
HO CYAUTb HE NPEeJCTABIAETCA BO3MOXKHbBIM.

[IpencraBisieTcss, 4TO TaHUUKJIOBUDP CIOCO-
06eH BJIMATb Ha aKTUBHOCTb (pepMEHTOB JbIXa-
TeJIbHOW LieMM MUTOXOHApUH. UHrubrupoBaHue
cuHTe3a MuToxoHApuanbHou [JHK 3akoHOMep-
HO HapyllaeT JbIXaTeJbHYIO Lellb, YTO NMPHUBO-
JIUT K aKTUBALUM aHA3pOOHOr0 IVMIMKOJIM3a U U3-
ObITOYHOMY 0O6Pa30BAaHUI0 MOJIOYHOU KHUCJIOTbI
[3].- B HacTosilee BpeMsi UMEIOTCS OTpaHUYEH-
Hble JKCIlepUMeHTa/IbHble JaHHbIE, CBU/IETE/b-
CTBYIOLME O MOBPEXJEHUU MHUTOXOHJAPHUU re-
NaTOLMTOB KPBIC, NOABEPTILIUXCS BO3/AEHCTBUIO
TaHIMKJI0BUpPA B MPUCYTCTBUU TUMUJUHKHUHA-
3bl, IPOAYLIMPYEMON BHPYCOM IPOCTOrO reprie-
ca [19, 31]. B siuTepaType OnMMCcaHO HECKOJBKO
KJIMHUYECKHUX CIydyaeB TSHKEJIOro JIaKTaTalua0-
3a, aCCOLMMPOBAHHOTO C Tepanuel raHIUKJIO-
BUpoM [33].

B03M0XXHOCTb pa3BUTHA JIaKTaTaLU03a IPU
Tepanuu ¢GuayaapabUHOM Oblaa OMMCAaHA ellé
B 1986 roay no pesysbraTtam | pasbl KJIMHUYE-
CKUX MCCJIeJOBaHUHN y MallMEHTOB C peluJrBa-
MU U pedpaKTepHbIM TeYeHUEM OCTPOro Mue-
JoupaHoro Jerkosa [30]. MexaHU3M pa3BUTUA
MeTabo/IMYeCKUX HAapYyLIeHW NPU 3TOM aHaJo-
rMYeH ONMCbIBaeMOMY NIPU NPUMeHeHUY raHI1-
KJIOBUpA.

OcHOBOM KOppeKLUU MeTabOoJNYeCcKUX Ha-
pylleHUN sBJIeTCS OTMeHa Mpenapara, BbI-
3BaBUIero Jiakrartayuzos. Ilo  anasorum
C IpUHLMIIAMU Tepaluu JakrtaTauugosa y BUY-
MHOULIMpPOBAaHHBIX Ha ¢oHe mnpuéma HHUOT,
B psaje caydyaeB 3QPEeKTUBHBIM MOXKET ObIThb
npuMeHeHHe TuaMUHa. Ero sddexkTHUBHOCTH
O00BSICHSIETCI HA/IMUUMEM CTPYKTYPHOTO CXOJ-
CTBa MeX/ly aHaJoraMU HYKJIEO3UJO0B U THa-
MHUHOM, MPU KOTOPOM KOHKYpPEHTHOe WHTHUOU-
pOBaHMe CXOAHBIM IO CTPYKType NpenapaToM
OPUBOJUT K TOPMOXKEHHUIO (PpepMeHTAaTHBHBIX
IpOLLeCCOB, KOPAKTOPOM B KOTOPBIX SIBJISIETCS
TuamuHnupodocoar (TI1P).

Y nmauueHTOB C pUCKaMU pa3BUTHUSA JIaKTaTa-
LJM/103a HeJIb3 UTHOPUPOBATh YAaCTOTY pa3BU-
THUs TaKHUX HeXeJlaTeJbHbIX sIBJIEHUH NPOTHBO-
OIyXO0JIEBOM TepanuH, KaK TOUIHOTA U PBOTA,
a TakXe TSKEJIbIX aJIJUMEeHTapHbIX MYKO3UTOB,
YyTO OmpeJesisieT HeoO0XOAMMOCTb IepeBoJa
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60JIbHOT'0 Ha MOJIHOE MapeHTepasbHOE MUTAaHUE
C LleJIbI0 KOPPEKLMH 6eIKOBO-3HepreTu4yecKoin
HEI0CTaTOYHOCTH. BOJIBIIMHCTBO KOMMepuye-
CKUX NpenapaToB [Jis IapeHTepaJlbHOIr0 NUTa-
HUS He COZIEPKUT B CBOEM COCTaBe TUAMHUHA, YTO
MOXKEeT NPUBOJUTD K ObICTPOMY UCTOILEHUIO €TO
3H/IOTEHHbIX 3allacOB U 3aKOHOMEpPHOMY pas-
BUTHIO JlaKTaTanuzao3a. [oBops 06 oHkorema-
TOJIOTUYECKUX MaljMeHTax B Mepuojie MOCTLHU-
TOCTAaTUYECKOM IIUTONEHUH, HeJib3s 3a0bIBaTh
U NP0 BEPOSATHOCTb Pa3BUTUS KOJIOHONATHH,
KOTJla 3H/JOreHHbIA CHHTE3 TUaMHUHA CTaHO-
BUTCA HEBO3MOXeH. [lepBbIi cilyyall pa3BUTHUA
JIaKTaTtauujo3a Ha (OHe TOTaJbHOTO NapeH-
TepaJIbHOr0 MUTaHUsA 6bl1 onucaH B 2004 roay
B KypHaJie «Hepatogastroenterology» [9] y na-
[MeHTa I[0CJie BBINOJHEHHOW olepanydu MaH-
KpeaTo/yoJleHa/IbHOU pe3eKlMU. B HacTosee
BpeMsl peKOMEH/yeTCs Ha3HayeHUWe TUaMHHaA
B n03e 100-300 mMr/aeHb B TeyeHHE MEPBBIX 3
JIHEW TOCUTAIM3al MU [J151 TALUEHTOB ¢ GaKTo-
paMu prcka AebulMTa THaMHUHa [29].

Huxe npuBoauTcs onucaHue KAUHUYECKO20
c/ly4yasi paszsumusi TSHKEJOTO JaKTaTaly03a
y NalMeHTKU IOCJe aJJIOTeHHOM TpaHCIJIaHTa-
1Y nepudpepryecKrux reMono3TUUeCKUX CTBOJIO-
BbIX KJIETOK C LIUTOMETaJIOBUPYCHBIM KOJIUTOM.

Ilayuenmke 55 snem 6o Il KauHuko-zemamo-
J02u4ecKoll pemuccuu 0cmpo20 MueaoudHo20
/ellko3a, accoyuupo8aHHO20 C YyCmolvugbiMu
eeHemuveckumu abeppayusimu (RUNX-RUNXT1),
ObL1a 8bINOJIHEHA A//102eHHAs. HepOOCMBeHHas
mpaHcnaaHmayusi nepugepuyeckux 2emonoamu-
YecKux Cmeo/108blX K/J1emok.

Ha /]+118 aanoceHHolli TI'CK — pazsumue 3H-
meponamuu 2-3 cm (cymmapHbwlll 065EM duapeu
do 1000-1500 ma/cymku). C yeavio sepugpukayuu
duazHo3a nposedeHa KO/OHOCKONUs ¢ 6uoncuetl
causucmoli mo/acmoi Kuwku, npu 2ucmoJiozuye-
CKOM U UMMYHO2UCMOXUMUYECKOM UCCAe008aHUU
ommeveHo npeobaadaHue U3MeHeHull, Xxapakmep-
HbIX 0151 BUPYCHO20 (YUumome2a.108UpycHo20) no-
pasceHusl.

Ilocae sepudukayuu duazHo3a 6vl1a Hayuama
mepanusi 2aHyuka08upom 10 me/ke/cymku 8 co-
YemaHuu ¢ 8HYMpPUBEHHbIM UMMYHO2/100YAUHOM
(cymmapHo 2,0 epamma/kz). Yepe3 8 cymok om
Ha4a/a mepanuu 2aHYUK/108UPOM OMMeYeHOo No-
cmeneHHOe HapacmaHue AaKkmamemuu, énjaomo
do passumus msxénozo snakmoayudoda Kk 14
cymkam. [lonbimku cumnmomamuyveckoli mepa-
nuu u Koppekyuu /sakmamayudo3a nymém eee-
deHusl 2udpokapboHama Hampusi 6bL1u HeaPpek-
MUBHbL.
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Ilo daHHbimM MCKT-aneuocpaduu 6prowHOIl
nosocmu y6edumesbHbIX PEHM2eH0/102U4eCKUX
NPU3HAKO8 UWeMU4ecko20 Ko/uma He 8bls18/1€HO
(8 mom yucsae 8 pamkax meveHusl Yyumomezano-
BUPYCHO20 8ACKYAUMA ME3eHMEepPUAIbHbIX COCY-
dos). AnbmepHamueHble Npu4UHbl 1aKMamayu-
dosa (cucmemHas szunomeH3usi, nepugepuveckas
aunonepgysus, ne4éHo4Has1, noyeyHas Hedocma-
MoYHOCMb, UHPAPKM KUWEYHUKA) makice 6blau
UCK/IHOUEHbL.

[IlpuHuMass 80 BHUMAHUE XPOHO/102UYECKoe
paszsumue sakmamayudo3da ¢ Ha4a/10M mepanuu
2aHYUK/08UPOM, A MaKice 8eposimHblil dedpuyum
MuamMuHa Ha PoHe HapyweHull HympumueHo20
cmamyca, 8 Kayecmee OCHOBHbIX 3MuoJo2uye-
cKux akmopoe sunepsamakmamemuu paccma-
mpuea/auch J1eKapcmeeHHass MOoKCUYHOCMb 2aH-
yukaosupa, 1u6bo degpuyum muamura. 06a smux

16,00 -

dakmopa moz1u 8bi136amb HapyuweHue GYHKYU-
OHUPOBAHUSI MUMOXOHOPUA/IbHOU dblxamesb-
HOU yenu, Ymo noe.eK/a0 3a coboll akmusayuro
MOJIOYHOKUC/1020 2/1UKOAU3A U UH2UGUpOo8aHue
2/1lKoHeozeHe3a. Hauama mepanusi muamuHoMm
300 me/cymku u yxce cnycmsi 12 uacos 6vlia
ommeveHa HOpMaAu3ayusl YpoeHS Jakmama
U ocma/bHblX nokazameet, Xapakmepusynouux
Kuci1omHo-ujes04Hoe pasHogecue (pH, BE, HCO3-
). B nocaedyrwem mepanusi 2aHyuKA08UPOM
6bl1a npodosdiceHa Ha poHe npodoaxcarouje2ocs
esedenuss muamuHa 300 me/cymKu excedHe8Ho,
Ha ¢oHe vez20 sakmamayudo3 He peyudusupo-
sas. K 36 cymkam docmuzHymo noJiHoe paspeule-
HUe KAUHUKU YUumome2a/108UpyCHO20 Koauma.
JlMHaMuKa JJabopaTOPHbIX OKa3aTesel Mpo-
JleMOHCTPUPOBaHa Ha pucyHke 1.

™ H
14,00
NaHCO3 > /\
12,00
10,00 -
8,00
o [laKTaT
6,00 -
4,00
2,00 - L
0,00 TAHUWMKNOBWP 10 mr /[ Kr >
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 15- 15- 15- 15- 16 17

1 2 3 4

Pucynok 1. Junamuxa ypoeus rakmama Ha gpone mepanuu 2aHYUuKI108UPOM.

3akiioyeHue. [lanureHTbl OHKOreMaToJIOTU-
YyecKoro npoduis mnpejcTaBJAsSIOT COO0W yHHU-
KaJIbHYI0 KOTOPTy GOJIbHBIX, YTO 00YCJI0BJIEHO
KaK 0COOEHHOCTSIMH Te4YeHUsI OCHOBHOMW MaTo-
JIOTUH, TaK U crnequPUKON MPOBOJUMON Tepa-
MU U €€ OCJI0KHEHUH.

OfHUMM K3 yHUBepCaJbHBbIX MapKepoB Me-
Tabo/IM3Ma, OTPAXKAKILUX THKECTb COCTOSTHUSA
NallMeHTa, SIBJSETCS YyPOBEHb CbIBOPOTOYHOTO
JlakTaTa. B HacToslilee BpeMs U3MepeHHe JaH-

HOrO IIOKa3aTeJisl $SIBJseTCS OOLeNpPUHSATBIM
JIMAarHOCTUYECKUM TECTOM B MeAUIIMHE KPUTH-
YeCKUX COCTOsAHUM. OJHAKO, HECMOTpPS Ha M3-
BeCTHBbIe ellé ¢ 60-X rogoB JBa OCHOBHbIX THUIA
JIaKTaTalK/03a, IPUHLMUIBI TaTOreHeTUYEeCKON
Tepanuu AAHHBIX MATOJIOTUYECKHUX COCTOSIHUM
y GOJIbHBIX CO 3JI0KaYeCTBEHHbIMU 3a60J1€BaHU-
sIMW CUCTEMbI KPOBH He 10 KOHIIa pa3paboTaHbl.

Y4yuTtbiBas NOJMITUOJOTUYHOCTDb JIAKTaTalU-
Jl03a y 3TOU rpynnbl 60JbHBIX (runonepdysus

13
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Ha pOHe CenTUYECKOro 1I0Ka; TMIepNpoAyKI s
JIaKTaTa ONMyXoJIMH U HapylleHUe ero KJaupeH-
ca Ha ¢oHe crnenududeckod HHOUJIbTPALUU
apeHXUMbl OpPraHOB, JIEKAPCTBEHHO-UHAYIU-
pPOBaHHBIN JIAKTATALUZ03, SATPOTEHHbIE MpHU-
YUHBI FUNepJaKTaTeMUUu Ha poHe HecbasaHCH-
POBAHHOTr0O MapeHTepaJbHOr0 NUTAHUA U T.J.),
TaKTHKa BeJleHUs [J0/KHA OCHOBBIBAThCS Ha pe-
3yabTaTax AuddepeHnnasbHON JUACHOCTUKHU
JlakTaTtauugo3a. ToJbKO MpU YCTaHOBJIEHUH HC-
TUHHBIX IPUYUH TUIEPJAKTAaTEMUU CTAHOBUT-
c BO3MOXXHOM aJieKBaTHasl MaToreHeTHYecKas
TaKTHKa BeJleHUs BbIABJISEMbIX MeTaboJinue-
CKUX HapylIeHWH. B mpoTUBHOM ciy4yae, «0OHO-
60Kasi» TPAaKTOBKA JIaKTaTa, KaK UCKJIIYUTE/b-
HO Mapkepa nepudepudeckor rumnoneppy3uu
Ha ¢oHe HUHPEKIHMOHHOrO NpPOIECcCa, MOMXKET
IPHUBECTH K HEOOOCHOBAHHBIM HHTEHCHBHBIM
MepONpUATUAM, KOTOpble MOTYT YXYALIUTb CO-
CTOsiHUEe 060J1bHOTO. JlomOJIHUTeNIbHAs OLeHKa
MapkepoB runonepdysuu (BeHO3HO-apTepH-
aJibHasl pa3HULA MapLUaJbHOTO HaNpPsBKeHUSs
YIJIEKUCJIOTO Ta3a, JibIXaTeJbHbIA GaKTOp, LeH-
TpaJibHasi BEHO3Hasl caTypaliys) cnocobHa 006-
JIETYUTD NpoBesieHUe AuddepeHLIMaTIbHON JHUa-
THOCTHUKM THIIA JIaKTaTaluj03a.

PerysnsipHbli MOHUTOPUHT JIaKTaTa JOJKEH
BXO/ZIUTh B CTaHJAPThl OKa3aHUS MeJULIMHCKOHU
IIOMOIIM NAllMeHTaM OHKOreMaTOJIOTMYeCKOro
npodu/isd ¥ LINPOKO NPUMEHSTHCA B YCIOBUAX
PYTUHHOM KJIWHUYECKOM MPAKTUKU. B HacTos-
1iee BpeMs MOTYT ObITh Bbl/ieJIEHBI CIeAYIOLIHE
rpymnnbl NalUEeHTOB, HYXKJAOLUXCA B peryJsp-
HOU OLleHKe KHCJIOTHO-LIeJ0YHOTO0 paBHOBe-
cud:

1. [TaMeHTHI C OCTPBIMU JIEUKO3aMHU U arpec-
CUBHBIMU JIUMOMaMU C MOMEHTA Bepu-
duKanuu aUarHos3a U BO BpeMs IpoBeje-
HHS IPOTHUBOOIYX0JIEBOU TEpPAIUU;

2. Bce 60/ibHBIE, HE3ABUCHUMO OT HO30JIOTHH,
B CJlydyae Pa3BUTHUSA TKENOro UHOPEKLU-
OHHOro Imnporlecca (Cemncuc, cenTUYeCKUH
110K);

3. [ManueHTHl ¢ paKTOpaMU pUCKA PA3BUTHUS
JIeKapCTBEHHO-0MOCPE0BAaHHOTO JIaKTa-
TalMA03a;

4. BosibHble C HapylleHUeM BbIPAaOOTKU 3H-
JoreHHoro BuTaMuHa Bl Ha doHe cneu-
ndHUYeCcKON /MOCTIIUTOCTATUYECKON 3SHTe-
pomnaTuy; a TakXe MOoJIy4yalolliue MOJIHOe
napeHTepaJbHOE MUTAHUE.
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THE IMPACT OF RESPIRATORY COMORBIDITY
ON OVERALL SURVIVAL IN PATIENTS WITH MULTIPLE MYELOMA

Pe3wome. [lpeamnosiaraercs, 4To pUCK pa3BU-
TUS UHPEKIIMOHHBIX OCJI0KHEHUHN Y NallUeHTOB
C MHOXecTBeHHOU Muesomou (MM) B coueta-
HUU ¢ 6poHxoJierouHo natosiorueit (BJII) no-
BbILIEH, HO pe3yJIbTaThl JIeYeHUs B 3TOW rpyIIe
M3y4eHbl HEJJOCTAaTO4YHO. [l/1 OLleHKH BJIUSHUA
BJIIl Ha ucxon y 60abHBIX MM npoaHaiu3upo-
BaHbl JaHHble 156 MalnuMeHTOB C BIEpPBble BbI-
sIBJIEHHBIM 3a60JieBaHMeM. Bce nanMeHThI 661U
paszeJieHbl Ha 2 TPYINbl B 3aBUCUMOCTH OT Ha-
aunuusi/orcytctBuss BJII. KnuHuvecku 3Hadu-
MBIMHM CUUTAIUCh 3a00JieBaHUSA [ibIXaTeJbHOMN
CUCTeMBbl, Tpebylolue MeJUKaMeHTO3HOH Tepa-
UM UJIU aMOyJIaTOPHOTO HAOII0JeHUSI.

Menuana o6uei BbhkuBaeMoctu (OB) co-
cTtaBuia 43 Mecsila y NallUeHTOB C COYETAaHHOU
[IaTOJIOTHEN 10 CPaBHEHHUIO € 86 MecALlaMHU y Na-
[IMeHTOB KOHTPOJIbHOM rpynibl. YacToTa 6aKTe-
pPUAJIbHBIX OCJIO)KHEHUW B EPBOU rpyIne Oblaa
B 3,9 pa3 60Jibllle, a OCHOBHOM NPUYUHOU CMEPTHU
B HeH SIBJISIJINCh MHQEKIUOHHbBIE OCI0KHEHHUS.

Takum o6pa3oM, mokasaHo, yTo Hasuuue BJIII
OTpa)KaeTCs Ha pe3yJbTaTax Tepalnuy MalueH-
TOB ¢ MM, npexze Bcero, 3a CYET yBeJUYEHHUA
pUCKa BTOPUYHBIX OaKTepuaJbHbIX HWHOEK-
nuil. TpebyroTcsa [ONONMHUTEIbHBIE UCCIEL0Ba-
HUS JJis1 pa3pabOTKU YJAy4lIeHHOW CTpaTeruu
NPOTUBOMUKPOOHOU NMPOUIAKTUKH B JJAaHHOU
rpymme.

KiroueBble cj10Ba: MHOXXeCTBEHHAsA MHeJIO-
Ma, komopb6uzaHoctb, XOBJI, obuias BbDKUBae-
MOCTb, UHQEKLIMOHHbIE 0CJI0KHEHMUSI.
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Abstract. Multiple myeloma (MM)
and respiratory diseases are considered
as independent risk factors of infectious
complications. Treatment outcomes of patients
with MM and respiratory comorbidity are not
defined yet. The study included 156 patients
with newly diagnosed MM. Respiratory
comorbidity was considered clinically significant
only in cases requiring treatment or outpatient
monitoring. Overall survival was significantly
lower in group of patients with respiratory
comorbidity compared to group without chronic
respiratory diseases (43 vs 86 months, p <0,05).
Rate of infectious complications in respiratory
comorbidity group was 3.9-fold higher. The
main cause of death in this group turned out
to be bacterial infections of lower respiratory
tract. Thus, respiratory pathology has essential
influence on overall survival and frequency of
infectious complications in patients with MM.
New strategies of antimicrobal prophylaxis need
to be defined for this cohort.

Keywords: multiple myeloma, comorbidity,
COPD, overall survival, infectious complications.
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BBeaeHue. MHoxecTBeHHass muesoma (MM)
SIBJISIETCS BTOPBIM 10 4aCTOTE BCTPEYaeMOCTHU
OHKOreMaToJIOTU4eCcKuM 3abosieBaHueM. [lo-
JlaBJIsAIOLIee YUC/I0 MALUEeHTOB UMEIOT CpeHUU
Bo3pactT 69 jieT [1, 7]. OCHOBHBIM METO/0M Jieye-
HUS SIBJSIETCS NOJUXUMUOTEPAINUS C UCIOIb30-
BaHHWEM COBpPeMEHHBIX TapTeTHBIX IpenapaTos.

He BbI3bIBaeT coMHeHU, yTo MM comnpoBo-
KJaeTcsd UMMYHOIIape30M, XapaKTepU3yKLUM-
cAd NaToJIOTWEeW TyMOpaJbHOTO HWMMYHUTETA
Y aCCOLUHPYIOIUMCS C MOBbIIIEHHBIM PUCKOM
MHQPEKIUOHHBIX 0CN0XXKHeHUH [3, 4, 12]. [IpoBe-
JleHre COBpeMeHHOU cnenudUYecKou Tepanuu
MM 3a cyéT AONOJHUTENbHOW MWMMYHOCYIIpec-
CUU TaKXXe NPUBOJUT K YBEeJUYEHUIO pUCKaA UH-
dekuuil (HeuTponeHus, TMMPONEHUST CO CHUXKe-
HueM CD4+ kiseTok) [8]. 3To TeM 6GoJsiee BaXKHO
YYUTBIBATH JJisl MAlIUEHTOB CTapllIero Bo3pacTa
B YCJOBUAX TIeMaTOJIOTMYeCKOTOo CTaljMoHapa
B CBfI3U C BbICOKOM 4aCTOTON BHYTPUOOJbHUY-

HOW MHQEKIMM, acCOLMUPOBAHHOW C MOJIMpe-
3UCTEHTHbIMH IITaMMaMH MUKPOOPraHMW3MOB.
B 3THX ycnoBUsX 3a60J/ieBaHUSI HWXKHUX JbIXa-
TeJIbHbIX NMyTel CTaHOBATCH KJIMHUYECKU 3Ha-
YUMbIM (OHOM U MOTYT UrpaTh pOJib B pa3BU-
THUU TSDKEJBIX OaKTepHUabHbIX MHOEKIU.

C 1esiblo U3yYeHHUs BJIHUSAHUS CONYTCTBYIOILEN
6ponxosierouHoi natosoruu (BJIIT) Ha pe3y/ib-
TaThl Tepanuyd MM HaMu npoBe/ieHa OLleHKa 00-
el BBDKMBAEMOCTH, a TaKXKe YaCTOThI U XapakK-
Tepa UHQEKIUOHHBIX OCJI0)KHEHUH Y TAllUEHTOB
¢ MM B nepuoJ UHAYKLIUU PEMUCCUH.

Martepuansl U1 Metoabl. B faHHOe peTpo-
CIEKTUBHOE MCCle[j0BaHUE ObLIM BKJIIOUEHbI
156 mayueHTOB C BliepBble BbIsIBJIEHHOW MHOXe-
CTBEHHOHN MHUEJIOMOM.

MepguaHa Bo3pacTa cocTaBuwja 62 roja
(38-83), myxkunHbl npeactasasiad 38,5 %. Oc-
HOBHble JieMorpaduyeckue U JiabopaTOpHbIE
JlaHHble NpeJicTaBJeHbl B mabauye 1.

Ta6auya 1

Aemozpaguueckue daHHbIe U XapaKkmepucmukad 0CHO8H020 3a60.1e8aAHUS

NapameTp Bcero naumeHToB (% OT BCex)
Bcero nauneHToB 156
My>KUMHbI 60 (38,5 %)
eHWnHbI 96 (61,5 %)
MepuaHa Bo3pacTta 62 (38-83)
Cragua Durie-Salmon
1A 4(2,6%)
2A 36 (23,1%)
2B 3(1,9%)
3A 90 (57,7 %)
3B 23 (14,7 %)
Cragmsa ISS
1 17 (10,9%)
2 20 (12,8%)
3 34 (21,8%)
HeT AaHHbIX 85 (54,5 %)
Buza ummyHornobynmnHa
A kappa 15 (9,6 %)
A lambda 18 (11,5%)
Kappa 20(12,8%)
Lambda 12 (7,7 %)
G kappa 57 (36,5%)
G lambda 25 (16,0%)
HusKocekpeTupyoLas 9 (5,8%)

125 nanuentoB (84,0 %) B mepBOM JIMHUU | Has TPaHCIJIAHTAlMsl FeMONO3TUYECKUX CTBO-
NOJyYuId OGOpPTEe30MUO-cofepkKalle PpeXU- | JIOBbIX KJIeTOK (pucyHok 1). AHanus pesysbTa-
Mbl, OCTaJIbHBIM Oblja MpoBeJieHa Tepanusi VAD | ToB JiedeHHS] B 3aBUCHMOCTU OT BBbIOPAHHOH
u MP (16,0 % 60sbHbIX), 57 nanuenTam (36,5 %) | Tepanuu He MPOBOAUJICS.

B nepBoﬁ JIMHUU Obl/Ia BBINOJIHEHA dyTOJIOTHN4-
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Pucynox 1. Hcnonvzosannwvie pedcumol xumuomepanuu 1-i aunuu.

IIpumeuyanue. VCD — 6opTe3omud, nukaopocpamuj, nekcametrazoH. VMP — 6opTesomud, meii-
dasnan, npeaHu3o0H. PAD — 60pTe3oMub, J0KCOpyOULIMH, ekcaMmeTa3oH. VD — 60pTe30Mub, Jek-
cameTa3oH. MP — mesidanaH, npejHHU30/10H. VAD — BUHKPUCTHH, AOKCOPYOHUIIMH, AeKCaMeTa30H.
TI'CK — TpaHcniaHTaLus reMON03TUYECKUX CTBOJIOBBIX KJIETOK.

Bce naneHThI ObLIM pa3zesieHbl Ha 2 TPYNIbI
B 3aBUCUMOCTH OT HaJu4ug (rpynna 1) uam ot-
cytctBus (rpynna 2/kontposbHast) BJIII. Kinu-
HAYEeCKU 3HAYMMbIMHU CUYUTAIUCh 3ab60JieBaHUSA
JIbIXaTeJbHON CHUCTeMbl, Tpebyroliue MeJuKa-
MEHTO3HOM Tepanuyd WJW aMOyJIaTOPHOTO Ha-
6J1roaeHus1. BceM 60/1bHBIM TEPBOM IPYIIIbI TPO-
BoJuJoCh ob6caenoBanue BJIII, BK/mo4arwlnee
cnvporpadui, KOMIbIOTEPHYI0 ToMorpaduio
WU peHTreHorpaduio OpraHoB I'PyAHOM KJIEeT-
KM, IPU HE0OOXOAUMOCTHU OPOHXOCKOMUSA C UCCle-
JlOBaHUEM OPOHX0aJ/IbBEOJISIPHOTO JIaBaXKa.

Menuana BpeMeHU HAOJIOJEeHUS COCTaBU-
ja 42,0 mecsaua (ot 1 go 120 mecsueB). B xone
HACTOSUIEr0 MCCAeJOBaHUSI He OLleHUBaJach
BbDKMBAeMOCTb B 3aBUCUMOCTH OT (PaKTOpOB,
CBAI3aHHBIX C 60JIe3HbIO (CTajusA, BUJ, UMMYHO-
rJ100y/IMHA, BOBJIEYeHHWE OpraHOB-MUILIEHEN),
TaK)Xe He NPOBOJAMUJICA aHa/IMU3 OeCrnporpeccuB-
HOU BBDKMBAE€MOCTH.

B cTpykType JieTaJlbHOCTA NPUYHMHON CMep-
TH OBbLJIO IPUHATO CYUTATh 3ab60JIeBaHUE, HEIO-
CpeACTBEHHO NpUBeJllee K JeTaJbHOMY MCXO-
Zly. AHaIU3 OXKUTHUSA POBOJAUJICS B IPOrpaMMe
IBM SPSS Statistics 21 Bepcrsi Ha OCHOBaHHUH I10-
cTpoeHUs1 KpuBbIX Kamana-Meiiepa. [IpoBepka
HyJIEBOM TMIIOTE3bI OCYIECTBJIANIACH TeCTOM log
rank (Mantell-Cox).

Pe3syabraThl. PecnupaTopHasd mnaToJ0ryA
JII060M cTeneHU OblIa 3aperucrpupoBaHa y 31
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(19,9 %) u3 156 nmanreHTOB, BKJIOYEHHBIX B UC-
ciefoBaHue. KiMHUYECKHM 3HauuMas COMYT-
CTBYIOILIAsl MATOJIOTHsS JbIXaTeJbHOHU CUCTEMbI
BbiABJeHa y 19 (12,2%) nmauueHTOB U ObLIa
npeJcTaBjieHa HEKOHTPOJUPYeMOH OpOHXHU-
aJbHOU acTMOM y 4 (2,6 %) 60/bHBIX, XpOHUYE-
CKOM 06CTPYKTUBHOM 60J1e3HbI0 JIETKUX (XOBJT)
y 11 (7,1 %), penunuBupyowmenn TIJIA ¢ dop-
MHUPOBAaHHUEM XPOHUYECKOTO JIETOYHOI'O CepAlia
y 2 (1,3 %), Ty6epKy/1é30M B HEAaKTUBHOU popMe
y 1 (0,6 %) u coueTaHrEM OPOHXHUATBHON aCTMbI
u XObJly 1 (0,6 %).

Bo BpeMs npoBeeHUs1 UHAYKIUOHHOW Tepa-
nUU MHQEKMOHHBIE OCJI0KHEHUS BTOPOU U 60-
Jiee cteneHu (mo mkase Common Terminology
Criteria for Adverse Events v4.03) 3apeructpu-
poBanbl y 13 (68,4 %) u 24 (17,5%) 4yenoBek
B MCCJie[yeMOHW U KOHTPOJIbHOM TpyIIe, COOT-
BETCTBEHHO.

B uccineayemoi rpynne (rpynmna 1) npeo6-
Jazand UHQEKIUH pPecnupaTOpPHOro TpaKTa:
OJINHAKOBO YaCTO BCTPeYaJUCh KaK THEBMOHUH,
TaK U Jpyrue UHPEKIMU HUXKHUX AbIXaTeJbHbIX
nytei (Tsokénoe oboctpeHue XOBJI, rHOMHBIN
3HA06POHXHUT) — 1o 6 yesoBek (31,6 %). B koH-
TPOJIbHOUM TrpyIIe pecrnupaTopHble HWHPEKIUU
BCTpeYaJIUCh JOCTOBEPHO pexxe. YacToTa MHeB-
MOHMU cocTtaBuia 2,9 %, MHPEeKIU HUXKHUX
JibIxaTeJbHbIX yTel — 5,8 % (mabauya 2).
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Ta6auya 2
Koauuecmeo llH(ﬁeKl{llOHHle 0C/1021CHeHUll 8 xode 1-ii AuHuu mepanuu
lpynna 1 lpynna 2
MHeBMOHUA 6 (31,6 %) 4(2,9%)
MHbEKUMA HUKHUX AbIXaTeNbHbIX NyTeN (KpoMe NHEBMOHWN) 6 (31,6 %) 8(5,8%)
Cencuc 1(5,3%) 3(2,2%)
NHbEeKLMA MATKNX TKaHekn 0 1(0,7 %)
MHdeKLma NpraaTOUYHbIX Na3yx Hoca 0 1(0,7 %)
NHbeKuMa MoYeBbIBOAALLMX NyTel 0 7(5,1%)
Bcero 13/19 (68,4 %) 24/137 (17,5%)

B rpynme 1 yauie BCTpevasuch pecnupaTop-
Hble MH)EKUHH HKHUX JIbIXaTeJbHbIX MyTen
(31,6 % npotus 5,8 %) 1 nHeBMoHUHU (31,6 npo-
TUB 2,9 %) U He OTMe4eHOo ClyyaeB MHPEKLUHU

MSTKUX TKaHeH, IPUAATOYHBIX 1a3yX HOCA U UH-
bexkyuil MoueBbIBOAALMUX NyTed. OThenbHas
XapaKTepUCTHKA NALMeHTOB U3 rpynibl 1 npej-
cTaBJieHa B mabauuye 3.

Ta6auya 3
Xapanmepucmuna nayueHmos,
umeguwux KAUHU4YeCKU 3Ha4YuUMy10o pecnupdmopHY10 namoJ/iocuio

Ne | PecnupatopHasa natonorusa M';?f::(:g:::'e MpuumnHa cmeptn nsz%%z’::::ﬁ::’;z:b
1 BA Het Mporpeccusa 96
2 XOB/1 MHeBMOHMA Mporpeccua 4
3 XOBN Het 120
4 T2/1A n X/1C MHeBMOHUA 53
5 XOBN NHdbekuma HAON NHbeKumn 59
6 Ty6epkrynés Het 57
7 BA/XOBN MHeBMOHMA NHdekuma 1
8 XOBN Cencuc NHbekuna 7
9 XOB/ NMHeBMOHMA NHbeKuna 2
10 BA NHpekuna HAM Mporpeccua 36
11 XOBN Het 73
12 TI/1A n XJ1C NMHeBMOHMA NHbeKumn 5
13 XOBJ1 NMHeBMOHMA Mporpeccua 43
14 XOBN Het CCO 17
15 XOBN NHdbekuma HAON NHbeKumn 26
16 XOBN NHbekuma HAON 33
17 BA Het 15
18 BA UHdekuma HAMN 9
19 XOBN UHdekuma HAN 29

IIpumeyanue. BA — 6poHxuanbHasg actMa. XOBJI — xpoHuyeckast 00CTPYKTUBHas1 60J1e3Hb JIET-
kuXx. XJIC — xpoHuueckoe siéroyHoe cepaue. HAIl — HUKHKe JbIxaTeJbHbIE IYTH.

CMepTHOCTB B UCCJIelyeMOH rpymnie 6blia 06-
yCJIOBJIEHA, [JIaBHBIM 06pa3oM, pa3BUTHUEM TS-
XKEJbIX UHPEKIUOHHBIX oc/l0KHeHUU (54,5 %),
a He IporpeccCMpoBaHMeM OCHOBHOro 3aboJie-
BaHUA (36,4 %). [l[pyunHaMu cMepTH NalUeH-
TOB C KpailHe HU3KOW 00Iel BbI)KMBAEMOCTbIO

(ma6bauya 3, No 7 u N2 9) ABASAIUCH ABYCTOPOH-
HUe THEBMOHUH, Pe3UCTEHTHBIEe K IPOBOAMMOM
aHTUMUKPOOGHOU Tepanuu.

Meanvana OB B ucciegyeMoi 1 KOHTPOJbHOM
rpymnmne coctaBusia 43 u 86 Mecsd1eB, COOTBET-
ctBeHHO (p <0,05) (pucyHok 2).
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Pucynox 2. I'pagpuxu Kannan-Metiep OB
6 3asucumocmu om Hanuuus/omcymemeus conymemesyiougeti bJII1.

O6c¢cyxaeHue. Ha o6111y10 BbDKMBAeMOCTb Ma-
nyveHToB ¢ MM BiusieT MHOXeCTBO (paKTOpOB,
OJHHMM U3 KOTOPBIX fABJSAETCHA CONYTCTBYIOLIAA
natosiorusi [7, 10]. [lo gaHHbIM /JlaTckoro mo-
NyJSALMOHHOI0 HCCJe[0BaHus, MHPEeKUOHHbIE
OCJIO)KHEHHUS JIIOOOU CTeleHU TsKeCTU BCTpe-
yawTcs y 45 % nanyeHTOB B TeueHUeE NMEPBBIX 6
MecsleB JieYeHUs] MHOXXeCTBEHHOW MHeJIOMBI,
YTO AUKTYET HeOoOXOJUMOCTb NpoduIaKTUye-
CKOr0 HCINOJIb30BaHUSl AHTHOAKTepUaJbHBIX,
AHTUIIHEBMOILIMCTHBIX U IPOTHBOBUPYCHBIX IIpe-
napaToB.

Kleber et al. [10] B 2011 roay nokasasu, 4TO
Ha/IMihe pecnupaTOPHOM NATOJIOTUM aCCOIU-
MPOBAHO C HEOJIarONpPUSATHBIM MPOTrHO30M NPHU
MM. OcHOBBIBasiCb Ha IOJIYYEHHBIX pe3yJibTa-
TaxX, aBTOpaMu OblJ1 CO3JjaH HOBBbIM MHJEKC KO-
mopbugHoctu (Freiburg comorbidity index),
C 00s13aTe/JIbHBIM BKJIIDOUEHUEM JIETOYHOU MaToO-
JIOTUH KaK paKTopa pUCKa aJiIUTUBHOU JieTaJlb-
HOCTH.

B xo/ie HacTos1ero uccaef0BaHUs O6bIJIO NO-
Ka3aHo, YTO 0611as 4acToTa UHPEKIMOHHBIX OC-
JIOXKHEHUHU 2 U 6oJiee cTelleHU coctasuia 23,7 %,
B TO BpeMs KaK B rpyIIle MalUeHTOB C COMYT-
CTBYIOLIell OPOHXOJIETOYHOM MATOJOTHUEN 3TOT
NoKa3aTeJib OblJ 3HAYUTEJBbHO BbIlIE U COCTa-
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BuJa 68,4% (13 u3 19 namueHTtoB). B 92,3%
C/y4aeB OHU ObLIMW MpeCTaBIeHbl pecnupaTop-
HbIMM MHQEKLUAMHU 6e3 yBeJUYeHUs 4acTOThI
MHPEKLUH APYTUX JOKaJIU3aL UK.

B rpynne MM B coyeTaHHMM C XPOHUYECKOU
BJIIl pe3ynbraThl UCCIef0BAaHUSA MOKa3alu [o-
CTOBEPHO MeHblIMe N0Ka3aTeu 00Leld BbIXKU-
BaeMOCTHU 10 CPAaBHEHUIO C KOHTPOJIbHOM TIpyIi-
no# (43 u 86 MecsleB COOTBETCTBEHHO, p < 0,05).
OCHOBHOU NPUYMHOMN CMEPTHU y ITUX NMALUEHTOB
SIBUJIMCb BHYTPHUOOJIbHUYHBIE OaKTepuasbHbIe
MHpEKI Y, pe3UCTEHTHbIE K IPOBOAVMMOM aHTHU-
6aKTepuaJbHOM TepanuH.

[lonyyeHHble JaHHble CBUJAETEJbCTBYIOT
0 HeOoOXOJJUMOCTH paccMaTpPUBATh MALUEHTOB
¢ MM u conyTtctBytoueit BJII kak ocobyto rpymn-
Iy pUCKa pa3BUTHUA TDKEbIX OaKTepHUaJbHBIX
MHQEKIIMHA HWXKHUX AbIXaTeJbHbIX MyTeH. Yke
Ha 3Tane Bepudukauuu ararHoza MM Tpeby-
eTcsl AOMOJIHUTE/NbHOEe 00c/aeloBaHUEe OPOHXO-
JIETOUHOW CUCTEMbBI, BKJ/IIOYalOlllee MPOBeeHUE
cndporpaduy, KOMIbIOTEPHOW Tomorpadpuu
WJIK peHTreHorpaduu OopraHoB TPyJHOMN KJeT-
ku. [lpy HeobOxoguMocTH, TpebyeTcs MpoOBe-
JleHrue O6oaurieTusMorpadpur, OGPOHXOCKONHUH
C Ucc/e[j0BaHMEM OPOHX0A/IbBEOJIIPHOTO JlaBa-
*a. HeobxoauMo o6paujaTh BHUMaHUeE Ha 064-
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3aTesibHOe TMpoBeJieHUe NpPodPUIAKTUIECKON
aHTUOAKTEepHAJbHON Tepanuu, HanpaBJeHHOU
Ha CHIKeHHWe pucka uHdexkuut HJII c Bkitoye-
HUEM peCcnUpaTOPHbIX GTOPXUHOJIOHOB [9, 13],
T.K. ObLJIO MOKAa3aHO, YTO NpUMeHeHUe JIeBOP-
JIOKCallMHa B KaueCTBe CTaHAAPTHOW MPOTHUBO-
MUKpPOOHOW NpOPUIAKTUKM 3HAYMMO yMeEHb-
IIaeT 4acTOTy UHPEKIMOHHbBIX OCJI0XXKHEHHUH BO
BpeMs NIpOBe/leHUd JeYeHHUsl.

3akiiloueHue. bpoHxosieroyHas NaTOJIOTUA
SIBJISIETCS JOTNOJIHUTENbHBIM (PAKTOPOM pHCKaA
CMepTU NallMEHTOB C MHOXECTBEHHON MHUeJo-
Mou. Couyetanue BJIIl u MM 3HauyuTesbHO yBe-
JINYMBAET PUCKU UHPEKIMOHHBIX OCT0KHEHUH.

Jlo Haya/la IPOrpaMMHOTO JieueHHUs 1ieJieco-
obpa3Ha KOMILJIEKCHAsl OLeHKa COCTOSIHUS [ibl-
xaTesbHOU cucteMmbl (MCKT opraHoB rpyzHoi
KJIETKHU, UCCeloBaHUe QYHKIIMU BHELIHETO [bl-
XaHUS, IPU HEOOXOJUMOCTU — OOAUIIETU3MO-
rpadus) /11 paHHEro BbIsIBJIEHUS HEOJIaronpu-
STHOTO KOMOpOUAHOro ¢poHa.

Heob6xoyMMbl  JONOJHUTENbHbIE UCCIE/0-
BaHUA [/l pellleHUs1 Bonpoca 0 MoAudUKaLUU
CTaHJAAPTHOW MPOTUBOMHUKPOOHOW NpodUIaK-
THUKU y MalUEHTOB c coueTaHueM MM wu 3abouie-
BaHUMU JIbIXaTeJIbHOU CUCTEMBI.
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3HAYEHUE UHTEPJIEMKHUHA 6 B IATOTEHE3E AHEMUU Y BOJIBHBIX
C COJIMAHBIMMU OITIYXO0JIAMHU U BO3MO?KHOCTH TEPAITEBTUYECKOHU KOPPEKLIUH
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THE SIGNIFICANCE OF INTERLEUKING6 IN THE PATHOGENESIS OF ANEMIA IN PATIENTS
WITH SOLID TUMORS AND THE POSSIBILITY OF THERAPEUTIC CORRECTION

Pe3wmMe. B cTraTbe npeACcTBJIEHBI Pe3YJIbTAThI
3KCIlepMMEeHTAJIbHbIX U KJIUHUYECKUX HCCIIef0-
BaHUH, B KOTOPBIX U3y4a/IOCh 3HAaYEeHUE U MeXa-
HU3M [JIeMCTBUS UHTepJIeMKMHA 6 Ha pa3BUTHUE
aHeMHUHU y OOJIbHBIX 3JI0KAaYeCTBEHHbIMU OMYyXO-
asamu. [lokazaHo, YTO UHTEPJIEMKUH 6 CTUMYJIU-
pYeT 3KCIPEeCCHI0 peryJsTopa ooMeHa eJie3a,
6eJika renuU/MHA, C MOCAeAYIOUerd HHAYKIIMEN
npeobpa3oBaTeJisl CHTHa/a M aKTUBAaTOpPa TPaHC-
kpunuuu 3. [lpuBegeHbl pe3ynbTaThl UCCIe0-
BaHHUM, B KOTOPBIX YCTAHOBJIEHO, YTO UHTEPJIEU-
KHH 6 CTUMYJIMPYET POCT OMYX0JIM NOCPeSCTBOM
MHTMOUPOBAHUS amnoMNTo3a M WHAYLMPOBAHHUSA
aHTrMoreHes3a ONyXO0JIY, a TAKXe y4acTByeT B pas-
BUTHHU U NIPOTPECCUPOBAHUM PAKOBOW KaXeKCUU
U aKTHUBUPYeT CUHTE3 OeJIKOB OCTpOoMl ¢asbl.
[IpeacraBiieHbl pe3ysbTaThl 3KCOEPUMEHTAb-
HbIX U KJIUHUYECKHX HUCCJIEeJ0BaHUM, B KOTOPBIX
MI0OKa3aHa BO3MOXXHOCTb MPHMEHEHHS aHTUTeJ
K pelLenTopy MHTepJIeMKHMHA 6 C L|eJIbI0 KOp-
PEeKIIMU aHEMUH, BBI3BAHHOM 3/10Ka4eCTBEHHOU
OIYXOJIbI0. YCTAaHOBJIEHO, YTO Ha3HAYE€HUE aHTU-
TeJl K pelenTopy UHTepJeKUHA 6 Y O6OJbHBIX
paKOM U aHEMHEeH CIOCOOGCTBYET yBEJUYEHUIO
YPOBHS TI'eMOTIJIOOWHA, 3PUTPOILMTOB, a TaKXKe
yMeHbIIEHUID CUMMITOMOB OCHOBHOIrO 3aboJie-
BaHHUA. CXoKuM 3PPeKT MpoAeMOHCTPUPOBAH
nocje NMpYMeHeHUs 3TOW TpylIbl NpenapaToB
y MalUeHTOB C paKoBOW KaxekcueW. [lpegcras-
JieHbl COOCTBEHHblE pe3yJbTaTbl CPAaBHUTEJIb-
HOTO aHa/Iu3a KOHIEHTPALUU UHTEPJIEUKUHA 6
y NallMeHTOB CO 3JI0Ka4YeCTBEHHBbIMU ONYyXOJISIMU
Cc aHeMHeH U 6e3 Heé. Y nmaluyeHTOB C aHeEMUEN
YCTAaHOBJIEHO 0o0Jiee BbICOKOE COZepkaHHhe HH-
TepselikuHa 6 (p<0,05). IlpeacraBieHbl pe-
3yJIbTaThl KOPPEJSLUOHHOTO aHa/u3a MexAy
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Abstract. The article presents the results of
experimental and clinical studies in which the
significance and mechanism of the action of in-
terleukin 6 on the development of anemia in
patients with malignant tumors was studied. In-
terleukin 6 has been shown to stimulate the ex-
pression of the iron metabolism regulator, hepci-
din protein by binding and subsequent activation
of the signal converter and transcriptional acti-
vator 3. Results of studies show that interleukin
6 stimulates tumor growth by inhibiting apop-
tosis and inducing angiogenesis of the tumor in
the development and progression of cancer ca-
chexia, and induces the synthesis of acute phase
proteins. The results of experimental and clinical
studies in which the possibility of using anti-1L-6
receptor antibody for the purpose of correcting
anemia caused by a malignant tumor is shown.
It has been established that the appointment of
anti-IL-6 receptor antibody in patients with can-
cer and anemia contributes to an increase in the
level of hemoglobin, erythrocytes, as well as a
decrease in the symptoms of the underlying dis-
ease. A similar effect was demonstrated after the
use of this group of drugs in patients with cancer
cachexia. Presented are the results of a compar-
ative analysis of the concentration of interleukin
6 in cancer patients with anemia and without it.
In patients with anemia, a higher interleukin-6
content was established (p <0.05). The results
of the correlation analysis between the level of
interleukin 6 and hemogram parameters are
presented. For this cytokine, relationships with
levels of erythrocytes, hemoglobin, hematocrit,
and leukocytes have been revealed. Based on the
results of the review and own research, the im-
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YPOBHEM UHTEpPJIENKHWHA 6 ¥ NOKa3aTeJIsIMU re-
MOrpaMMbl. BeisiBJieHbl B3aUMOCBSI3U C YPOBHS-
MU 3pUTPOLUTOB, FeMOIVIOOUHA, TeMaTOKPUTA,
JIEMKOLUTOB. TakKUM 006pa3oM, o pe3y/bTaTaM
COOCTBEHHBIX U JIMTEPAaTYPHbIX JAHHBIX, yCTa-
HOBJIEHO Ba)XHO€ 3HauyeHHWe HWHTepJIeMKhHa 6
JLJ1S1 pa3BUTHA He TOJIbKO aHEMUH, HO ¥ PAKOBOU
KaxeKCcHuH, pocta onyxoJiu. [IpogemMmoHcTprpoBa-
Ha BO3MOXXHOCTb KOPPEKLIMM aHEMUH aHTUTeJIa-
MU K pelenTopy UHTepJieMKUHa 6. [IpeaioxeHa
paboyasi Bepcusl KJacCuPpUKaLUM aHEMUU XPO-
HU4YEeCKHX 3a00JIeBaHUI Ha OCHOBAaHUH Beayllle-
ro nMaToreHeTU4eckoro gpakTopa.

KiroueBble cj10Ba: 3/710KaueCTBEHHbIEe HOBO-
06pa3oBaHUs, paKoBasi KaXeKCHsl, aHEMHUSI, 00-
MeH KeJie3a, TeNnlyJuH, NPOBOCHAJUTEJbHbIE
LUTOKUHBI, UHTEPJIEUKUH 6, aHTUTeJIa K peler-
TOPY UHTepJIEHNKHHA 6.

AHemMus1y 60/1bHbIX
€O 3/10Ka4ecmeeHHbIMU H08006PA308AHUSAMU
u po/1b uHmMep/1elikuHa 6 8 eé namozeHese

[ToMUMO HWHQPEKUUOHHbIX OCJOXKHEeHUH [1]
y 3HAYUTEJbHOrO 4YMCJIa MAlUEeHTOB C COJIUJ-
HbIMU 3JI0KaYeCTBEHHbIMU OMYyXOJISIMU Ha MO-
MEHT MePBUYHOUN IUAarHOCTUKH, a TAKXKeE B XO/ie
NpoBeJleHUs] XUMUOTepanuyd [AUAarHOCTUPYET-
c aHeMUSs, KOTopas yXy/JLIaeT KaueCTBO KH3-
HU U accoLuupyeTcs ¢ 6oJsiee cJ1abbIM OTBETOM
Ha NPOBOAMMOE JieueHUe U HebJIaronpusTHbIM
nporHo3oM [2, 3]. 3HAUYUTENbHOE KOJHUYECTBO
00JIbHBIX PAKOM HYXX/AIOTCS B KOPPEKIIMU aHe-
MUH [4]. BaxKHeH1IMM KOMIIOHEHTOM reMa u, cJie-
Jl0BaTeJIbHO, IeMOIJIOOMHA SIBJISETCSA KeJie30.
Jlna co3peBaHMS SPUTPOLUTOB HeobOXoAUMa
CBOeBpeMeHHas [10CTaBKa >eje3a B 3pUTPOUJ-
Hble KJIETKHU-NpeJlieCTBeHHUKHA. CUHTe3upy-
e€MbId Me4YeHbI0 TOPMOH TeNiUAUH SBJSETCS
OCHOBHBIM ILUPKYJUPYIOUIUM B KPOBU peryJs-
TOPOM BCacbIBaHHUS >KeJsie3a U paclpefiesieHust
ero B TKaHsXx [5]. lenuyuguH KOHTpoOJMpyeT ocC-
HOBHbIE MyTH MOCTYIJIEHUS KeJie3a B IJIa3My,
BbI3bIBasl Jerpajanuio 6esika GpepponopTHHA,
TpaHCHOPTEpa KeJie3a B IHTEPOLUTAX, YTUIN3A-
I[UI0 KeJjie3a MakpodaraMu U CTUMYJISAIMIO Bbl-
CBOOOX/IEHHUS KeJsle3a, XpaHsIerocss B renarto-
yuTtax [5]. Cekpenus rennuadHa peryaupyeTrcs
3amnacaMmu »keJie3a, ypOBHEM OKCHUTeHalU U BOC-
HNaJIMTeJbHBIMU CUTHa/MaMu. KitoueBbIM dpakTo-
pOM, CTUMYJMPYIOLUUM HOPOU3BOJACTBO TeENLU-
JIUHa, sABJsieTc UHTepJselkuH 6 (HUJI-6). UJI-6

portance of interleukin 6 in the development of
not only anemia, but also cancer cachexia, tumor
growth has been established. The possibility of
correction of anemia by anti-IL-6 receptor anti-
body has been demonstrated. A working version
of the classification of anemia of chronic diseas-
es based on the leading pathogenetic factor has
been proposed.

Key words: malignant neoplasms, cancer ca-
chexia, anemia, iron metabolism, hepcidin, proin-
flammatory cytokines, interleukin 6, anti-IL-6
receptor antibody.

CTUMYJIMPYEeT 3KCIPECCUI0 TeniyauHa Nnocpej-
CTBOM CBfI3bIBaHUSl M MOCJeAYyIOIleld aKTHBa-
UM NpeoOpa3oBaTesis CMTHajJa U aKTUBaATOpa
TpaHckpunuuu 3 (STAT3) [6]. B ucciegoBaHu-
SIX Ha CBEXXEeBblJeJIEHHOW KJETOYHOU KYJbTY-
pe renaToOUUTOB U B KJieTKax remnatoMbl HepG2
noKa3aHo, 4To WNJI-6 yBesnYUBaeT 3KCIPECCUIO
matpuyHoil PHK rennuauna [7]. Y Mbliuei ¢ uM-
MyHOAePUIIUTOM U IPUBUTOM FreNUJUH-TIPOAY-
LUPYIOLEd OMyXO0JIbl0 MOKAa3aHO pa3BUTHE Ts-
k€101 aHeMuU. HecMoTps Ha 6oraTyto xKese30M
JIUETY, Y 3TOM JIMHUU MbllLLIEH B CDABHEHUHU C Mbl-
1aMu 6e3 reniyAuH-NPOAYLUPYIOLIel OMyX0a1
oTMeyYaJsiacb 6oJiee HU3Kasl KOHLIEHTPALUs Chl-
BOPOTOYHOTO KeJie3a U 60Jsiee BbICOKAsl KOHIIEH-
Tpalus »KeJjie3a B rernatoyuTax [8].

Bausinue HJ/I-6 Ha pa3zeumue
u npozpeccupogaHue onyxo.iu

JliuTesibHOE BpeMs OOCYKJAeTcsl B3aUMOC-
BSI3b MEXJY BOCMAaJIEeHUEM U KaHIePOTeHe30M,
IpU 3TOM MOSIBJSIETCS BCe 6OJibllle COOOIEeHUN
o 3HayeHuu NJI-6 B oHkoreHe3se. [lokazaHo 4YTO
WJI-6 cuHTe3upyeTCd OMYyX0Jib-aCCOLUHUPOBaH-
HbIMU MakpodaramMu U Cnoco6CTBYET Mporpec-
CUPOBAaHHUIO pocTa omyxoJiu. OmnyxoJsib-accouu-
MpOBaHHbIe MaKpodaru sBJSIOTCS OCHOBHbBIM
BCIIOMOTaTeJbHBIM KOMIIOHEHTOM 3JI0Kaye-
CTBEHHOM ONyXOJX U 00J1a/lal0T MHOXXeCTBOM
byHKIMH, KOTOpble oOJieryatoT eé pocT. Hanu-
yre GOJIbLIOTO YHMCJIa 3TUX KJIETOK acCOLUUpY-
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eTCS C IJIOXUM NPOTHO30M Y 60JIbHBIX pakoM [9].
WNJI-6 yyacTtByeT B JuddepeHIMpOBKe CyIpec-
COPHBIX KJIETOK MUEJIOMJTHOTO IPOUCXOXKAEHUS],
KOTOpble MOTYT HMMeTb Ba)KHelllee 3HaueHUe
B BOCIAJ/INTEJbHBIX POLIECCAX BHYTPU OIYXOJHU
[10]. UJI-6 cTuMynupyeT POCT OMYX0JIU MOCPES-
CTBOM MHTMOMPOBAHUSA aloONTO3a U UHAYLUPO-
BaHUs aHruoreHesa omnyxosiud [11]. Iloka3zaHa
Ausperyasauusa B npoussozctse UJI-6 npu MHo-
TMX OHKOJIOTUYECKHUX 3a00J/1eBaHHUSAX, KOTOpas
UrpaeT BaXXHYIO poJib B posindepanuy, Murpa-
nuu U aaresuu onyxosu [12]. UJI-6-JAK-STAT
CUTHAJIbHBIM NIyTh UMeeT BaXKHOe 3HaYeHue NpU
pa3/IMYHbIX BH/JAaX 3JI0KaUeCTBEHHbIX HOBOOO-
pa3oBaHUM, B YAaCTHOCTH, NIPU TAKUX, KaK pakK
MOJIOYHOM 3>KeJsie3bl, TOJICTOM KHILIKH, JIETKHUX,
SUYHUKOB, NpeACTaTe/JbHOW >KeJjie3bl U MHO-
»kecTBeHHas1 Muesioma [13]. [lokazaHo y4acTue
WNJI-6 B MHAYLIMPOBAHUM 3/I0Ka4YeCTBEHHBIX ¢e-
HoTunoB B Notch-3-3kcnpeccupyromux cTBoJIO-
BbIX KJIeTKaX KakK IIpU paKe MOJIOYHOM KeJie3bl,
TaK U B HOPMaJIbHBIX MOJIOYHBIX eJse3aX. In
vitro jokasaH 60Jiee BBICOKMU YPOBEHb 3KCIIpec-
cuu UJI-6 B yesioBedyeCKUX NEPBUYHBIX MaMMOC-
depax Npy MHBAa3MBHOM paKe MOJIOYHOU KeJie-
3bl B CPAaBHEHHWHU C HOPMaJIbHBIMH MOJIOYHBIMHU
Kesle3aMU. B 3kcneprMMeHTa/IbHBIX MCCIe0Ba-
HUSIX YCTAHOBJIEHO, YTO ayTOKPUHHO CUHTE3U-
pyembliii NJI-6 cnocobcTByeT pocTy MaMMocdep
U chepou/ioB, MOJyYeHHbIX HA OCHOBE KJIETOY-
HoW MU MCF-7, u nHAyuupyeT pe3vCTeHT-
HbI K THMIIOKCMU WMHBa3uUBHbIN deHOoTUN [14].
B uccnepoBanuu Kim S. Y. et al, 2013 . ycTaHoB-
JieHo 6oJibioe 3HayeHue UJI-6-JAK1-STAT3 cur-
HaJIbHOT'O NYTU B NMpeo6pa30BaHUU HEPAKOBBIX
CTBOJIOBBIX KJIETOK B paKOBbIe IOCPEICTBOM pe-
ryasauuu skcnpeccur resa OCT-4, yyacTByrole-
ro B CaMOOOHOBJIEHUM HeJuddepeHIMpOoBaH-
HbIX 3MOPUOHATBHBIX CTBOJIOBBIX KJeTOK [15].
[lToMMMO aKTHBHOCTH B CHUCTEMHOM BOCHaJIU-
TeJIbHOM OTBeTe YCTaHOBJIeHO 3HadyeHue WNJI-6
B KayeCcTBe peryjsTopa MeTabosM3Ma TKaHeH
Y WHJAYKTOpa Pa3BUTHUA PAKOBOW KaxeKCHUH I10-
Cpe/iCTBOM U3MeHeHUs1 06MeHa JUMUJO0B U OeJi-
KOB. JTHU cBoWcTBa MJI-6 aKTyasibHbl B CBfI3U
C TeM, YTO paKoBas KaXeKCHs U eé Mocae/CTBUS
CHOCOOCTBYIOT Pa3BUTHIO JIETAJBbHOTO MCX0Ja
y 30 % 60abHBbIX pakoM. [loBbIlLIEHHAs 3KCIIpec-
cuag WJI-6 accouuupyeTrcs ¢ UHTMOUPOBaHHEM
O6MOCUMHTe3a JIMNIUJO0B aJUIOLUTAMM, MbIIley-
HOM aTpoduell U ycuieHUeM KaTaboM3Ma Mbl-
me4yHbIX 6eskoB [16]. KurodaK. et al B 2007 r.
NOKa3aJy HenocpencTBeHHoe BausgHue WJI-6
Ha pa3BUTHE KaxeKCUU y OGOJIbHBIX CO 3JI0Kaye-
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CTBEHHBIMU HOBOOOpPA30BaHUAMHU NpeJCTaTe b-
HOM xeJsie3bl [17]. U3-3a Masi0i MOJIeKy/IsIpHOH
Maccel MJI-6 MoxeT 6bicTpo JuddyHAUPOBATH
B KJIETKH M TKaHU U B O0JIbILIOU KOHLIEHTpAaL U1
HaXOAUTbHCS B MUKPOOKpYykeHuU omnyxosid. [lo-
Ka3aHa MOBbllIeHHasd 3kcnpeccus UJI-6 B anu-
TeJIMM YU CTPOME OIyXOJIM IIOYKM M HU3KaAsA IKC-
Npeccrsl B OKPYKalolllel ONMyX0Jib HOPMaJIbHOU
TKaHU [18]. YcTaHOB/EeH BbICOKUI ypoBeHb UJI-6
U Jpyrux MpOBOCHAJUTENbHBIX LUTOKUHOB
B MUKPOOKpPY>XEHUH KapLMHOMBI MO/PKeNTyA04-
HoU »xkesie3bl [19]. UJI-6 peryaupyeT octpo-da-
30BbIM OTBET, UHAYLIMPYS CUHTE3 renaToluTaMu
C-peakTuBHOrO 6esika. [lokazaHa MOJIOKUTEb-
Has KoppeJsdauus MexAy KoHueHTpaunueud WUJI-6
u C-peakTHBHOTO 6eJiKa y MalMeHTOB CO 3JI0Ka-
YyeCTBEHHbIMU HOBOOOPA30BaHUSMU T'OJIOBHOTO
MO3ra, NovekK, JIErKuX, NPSIMOU U TOJICTOM KHUIII-
ku [20]. TakuM o6pa3omM, nmokazaHo uto HJI-6,
KpoMe BJIMSIHUSI HA aHEMHUIO, CIOCOOCTBYeT po-
CTy 3JI0Ka4YeCTBEHHOW OINYXOJIY, Pa3BUTHIO Ka-
XEKCHUH, CUHTe3y 0eJIKOB oCcTpor ¢asnl. Bce aTo
SIBJIIETCSI OCHOBaHUEeM JJisl pa3pabotku WJI-6
TapreTHOM MPOTHUBOOINYX0JIEBOM Tepamnuy, Ha-
NpaBJIeHHOW Ha OJIOKUPOBaHUE JIENCTBUS ITOTO
UTOKHHA.

MexaHu3m deilicmeusit uHmep/ieliKuHa-6

YenoBeueckuil uHTepsekuH 6 (MJI-6) npen-
CTaBJsIeT U3 cebs TVIMKONMPOTEMH Maccouh 26
kujaonanbToH (k/a), cocrosumuil us 184 amu-
HOKUCIOT. [lepBoHaYasibHO MJEHTHUPUIUPOBAH
B 1986r. kak peryasaTop AuddepeHIMPOBKU
B-knetok [21]. CUHTe3upyeTcsl MHOTHMH KJIET-
KaMM, BKJIloYas MOHOLMTBI, Makpodaru, JMM-
douutsl, GUOPO6SACTBI, KEPATUHOLUTHI, 3H-
JloTeJIMaJibHble KJIETKH, a TaKXe HEKOTOPbIMU
OonyxoJieBbIMU KJjeTKaMu [22]. Peuentop WUJI-6
(UJI-6R, CD126) npeactaBiieH AByMs GpopMaMy,
MeMOpaHOCBAA3aHHOW W pacTBOpUMoOM. TpaHc-
MeMmb6panbiii UJI-6 R cuHTe3supyeTcsa B JielKo-
UTaX W TremnaTolUTaX, MpeJCcTaBJsieT COO0M
npoteuH maccour 80 k/la, coctossmuin u3z UJI-6-
CBA3BIBAIOILET0 y4aCTKa M KOPOTKOTO LUTO-
IJ1la3MaTudeckoro gomena. Ilocne cBsispiBaHuSA
c WJ-6, komnuekc WNJI-6/WUJI-6R cBsi3biBaeTcs
C TpaHCMeMOpaHHBbIM IMKonpoTternHoM gpl30.
Gp130 —3TO curHajbHas cyobeAuHULA QYHK-
MoHaJsibHOoTo KoMIiekca NJI-6R, oTHocsmerocs
K CeEMEUCTBY LIUTOKHMHOBBIX penenTopoB | Thna
[23]. B oTsinume ot UJI-6R, gp130 6os1ee mupo-
KO 3KCIpeccupyeTcsl U y4acTByeT B Iepejaye
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CUTHaJIa JAPYTrUX LIUTOKUHOB, TaKUX Kak WUJI-11,
WJ1-27, WJ-31, kapguotpodun-1 (CTF-1), kap-
JAUOTpoPUH-IoA006HbIN 1UTOKUH (CLC), nuau-
apHoro HeHpoTpodpuuyeckoro dpakrtopa (CNTF),
OHKOCTaTMHa M, JieiKeMUA-UHAYLUPYIOLEero
dakTopa [24]. UJI-6 uepe3 UJI-6R u gp130 akTu-
BupyeT TUpo3uHKUHa3bl JAK1, JAK2 u TYKZ, yTo
HNPUBOAUT K $pocPOpHUIMPOBaHHUIO TPeobpa3oBa-
TeJlel CUTHa/la M aKTUBAaTOPOB TPaHCKpUNLUM 1
u 3 (STAT1 u STAT3). STAT3 gBssieTcs BaXKHbIM
peryasiTopoM JJisl psi/ia aHTUANONTO3HbIX F'€HOB,
M ero aKTUBHOCTb CBSI3aHa C POCTOM OIYXOJIH,
eé BbDKMBAHMEM, aHTUOTEHe30M U MeTacTa3u-
poBaHueM [25]. STAT3 ne aBaserca UJI-6 cneu-
MPUYHBIM U aKTUBUPYETCS BCEMHU IUTOKUHAMH,
cBs13aHHbIMU € gp130 u JAK1/2 [26]. Mogynanusa
u 6sokupoBaHue JAK/STAT3 curHanbHOro nyTu
OCYLIeCTBJISIETCS CYNpPeccopoM IUTOKUHOBOM
curHanusanuu (SOCS) u 6eIKoM UHTHOUTOPOM,
aktuBupoBaHHoro STAT (PINS). Kpome JAK/
STAT3, WUJI-6 aktuBupyer RAS-MAPK u PI3K-
AKT curHasbHble yTH, KOTOPbIE TaKXe Orocpe-
JlYIOT ero y4acTyhe B pOCTe U aHTHUOreHe3e OIly-
xoJiu [27].

Pe3yasmamul 1a60pamopHbuIX
U 3KcnepuMeHmMa/AbHbIX Ucc1ed08aHull
no usyuenuio H/I-6 mapzemHoil mepanuu
C Ye/1b10 KoppeKyuu aHemuu y nayueHmos
€0 3/10Ka4ecmeeHHbIMU HO8006pPA308AHUAMU

C y4éTOoM BBISIBJIEHHOTO MJIEKOTPONHOTO BJIU-
auusa WUJI-6 B nmpouecce oHKOreHe3a U pa3BUTHUA
aHeMMUHU y OOJIbHBIX paKOM, NOSIBJISIETCS BCe O6O0JIb-
1lle 3KCIIepUMEHTAbHbIX U KJIUHUYECKUX UCCIIE-
JI0BaHUH, B KOTOPbIX U3y4yaeTcs 3QPeKTUBHOCTD
OJIOKUPOBAHHUS [ENUCTBUS 3TOr0 IMTOKUHA, TO
eCTb TapreTHoM Tepanuu. [lepcneKTuBHOM rpyn-
IO} MpenapaToB JJis peajn3alu 3TUX 3a/ay4 SB-
JISIOTCS YeJI0BeYeCKue MOHOKJ/IOHaJIbHble aHTH-
Tesa K penentopy WUJI-6. MoriK. et al. B 2009 .
M3y4yasii Ha MbIIIKMHOW MO/IeJIM aHEMUI0, UHAYIU-
POBAHHYI MyTEM UHBEKIMU OMYXO0JIEBOTO KJIO-
Ha WJI-6-nipogyuupyrolero 4ejoBe4ecKoro paka
snérkoro (LC-06-JCK) [28]. B pe3ysbTaTe uccie-
JIOBaHUS YCTAHOBJIEHO, YTO y MBbILIEN C OnyxoJe-
BbIM KJIOHOM B CPaBHEHUHU C I'PYNNOA KOHTPOJISA
yBeJIMYMBaAJIaCh KOHLEHTpALMs CbIBOPOTOYHOIO
WNJI-6 u ymeHblIa/icsd ypoBeHb reMoryioouHa. [lo-
c/le HayaJsa JieYeHUs] KPbICMHBIMU aHTHUTeJaMHu
K MblLIKHOMY penenTtopy UJI-6 (MR-16-1) y oco-
6ell c Omyx0JieBbIM KJIOHOM YPOBEHb reMOI100U-
Ha BoccTaHaBiuBascs. B 2016 r. Noguchi-Sasaki

M. et al. B akcniepyMeHTa/IbHOM UCCJIEJOBAHUU HA
MBbIIIAX € onyxoJieBbIM KJ10HOM LC-06-JCK u aHe-
MUEN YCTAaHOBUJIY, YTO UCI0Jb30BaHWe MR-16-1
IPUBOJMJIO HE TOJIbKO K yMeHbILIEeHHIO TOBbILIEH-
HOTO YPOBHS TeMUUJMHA, HO U K YMEeHbLIEHUIO
CUMIITOMOB paka [29]. Ha 310poBbIX 06pOBOJIb-
[jax M0Ka3aHOo, YTO Ha3HAYeHHe 4YeJI0BeYeCKOro
pekoMbuHaHTHOro WJI-6 mpuUBOAUT K yBesude-
HUIO0 KOHLIeHTPaL Uy renyyiiuHa B MOYe U YMeHb-
IIEeHWI0 KOHLIEHTPaL WU CbIBOPOTOYHOIO >KeJsie3a
[30]. B uccnesoBanuu y naiieHTOB € 60JIe3HBIO
KacTtenbmaHa npoieMOHCTPUPOBAHO, YTO Ha3Ha-
yeHHe TOLMJIN3yMaba, MOHOKJIOHAJbHOTO aHTH-
TeJia K perientopy UJI-6, npuBOAUIO K OBICTPOMY
YMEHbLIEHUI0 CBIBOPOTOYHOM KOHLEHTpaLUU
renguauHa [31]. B uccnegosanum Song S. N. et al.
(2010 r.) npoBOAMJIOCH JIeYeHUE TOLUIN3yMaboM
nalMeHToB ¢ 6osie3HbI0 KacTenbMaHa, UMeBIIUX
aHeMUH0. YCTaHOBJIEHO, YTO Ha3HAYEHU e TOLUJIU-
3ymMaba MPUBOJUJIO HE TOJIbKO K YMeHbIIEHHUIO
KOHIIeHTpalMy TelNlUUJrMHa, HO U K HOpMaJih3a-
LI yPOBHS reMOTIJIO0MHA, CbIBOPOTOYHOTIO XKeJle-
3a, 3pUTPOLUTOB, GeppPUTHHA, CpeJHETO 0O BbEMA
sputporuToB [32]. [lokazaHO BIUSHUE TOIUIHU-
3ymMaba Ha KOpPPEKLHI0 PaKOBOM KaXEKCUH, BbI-
3BaHHOU runepakcneccueit UJI-6 y 60JbHBIX pa-
KOM JIETKOT0, @ TaKKe Ha UX NPO/I0/KUTENbHOCTD
»ku3HU [33]. HirataH. et al. B ucciaemoBanuu
2013 r. Ha ABYX Mal[MeHTaX C paKOBOM KaxeKCcUeu
NPOJEMOHCTPUPOBAJIY, YTO HA3HAUYEHUE TOLUJIU-
3yMaba NPUBOJUJIO K YAYYLUIEHUI0 COMAaTUYECKO-
ro CTaTyca, ¥ yBeJIMUEHUIO YPOBHS 3PUTPOLIMTOB
U reMoryio6uHa [34]. Bce npejacTaB/ieHHbl€ Bbllle
pe3yJibTaTbl MOTYT yKa3blBaTb Ha To, 4To UJI-6
Y TeNUUJUH MOTYT SIBJASATbCS 3HAaYUMBIMU Tepa-
NeBTUYECKUMH LeJIIMU /11 KOPPEKLUU aHEMUH
y HalMEHTOB CO 3JI0Ka4eCTBEHbIMU HOBOOOPa30-
BaHUSAMM. Pe3y/sbTaThl 3TUX UCCIE0BAHUMN CBU-
JleTeJIbCTBYIOT O BO3MOXXHOCTU Te€paneBTHUYECKO-
ro BO3/IeCTBUSA HA CUTHa/IbHble nyTH UJI-6 s
KOppPEeKIIMA aHEMHU Y OHKOOOJIbHBIX, @ TaKKe Ha
JipyTye CUMIITOMBI OCHOBHOT'O 3a60/1eBaHUsI.

Pe3yabmamul uccaedosaHust ypoeHs UJI-6
Y nayueHmos ¢ coAUdHbIMU ONYXOASAMU
U e20 83aumMocCBs3b € NoKazameasimu
2emozpammbul (pe3yssmamoul
C06CcMBeHHbIX Ucc/1ed08aHull)

Jna uccinenoBaHus 3HadeHusa WMJI-6 B reHe-
3e aHEMMUHU y NAIUEHTOB C COJUAHBIMHU OIMYyXO-
JSIMU HaMHu ob6csemoBaHbl 42 manueHTa. OHU
paszeJsieHbl Ha JABe TPyNIbl: MalUEeHThl C aHe-
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Mued — 24 (19 MyX4uH, 5 KeHILUH, CpefHUI
Bo3pacT 67,7+10 JieT), U malnyeHTbl 6e3 aHe-
MUK — 18 (15 MykuuH, 3 KeHIIMHbI, CpeJHUHN
BOo3pacT 65,7+14 jsieT). 'pynna nayeHTOB C aHe-
MUEeHN NpejCTaBJieHa CAeAyllied NaTOJOTHUeNn:
6 MaUeHTOB C pakoM xenayaka (4 — IV cragus,
1 — Il crapgusa, 1 — Il ctagus), 1 — c pakoM JBe-
HaguatunepctHou kuwki Il craguu, 1 — c me-
JlaHoMo# koxu IV ctaguu, 5—c pakoMm ToJ-
cto kumku (3 —IV cragusa, 2—III cragus),
4 — c pakoM MoJI0YHOMH KeJse3bl (2 — IV cTagus,
2 —1II crapus), 2 — c pakom simyHukos III cra-
Juu. ['pynna nauueHToB 6€3 aHeMHUHU Npe/CTaB-
JIeHa cJeAyolled naToJioruen: 5 — nainyMeHToB
c pakoM ToJsicTor kuwku (3 — Il cragus, 2 —I1
ctagus), 4 — c pakoMm xenyaka (1 —IV craaus,
2 — Il cragus, 1 — Il ctagus), 4 — c pakoM npsi-
mou kuiiku (3 — Il cragusa, 1 — Il ctapusa), 2 —
6e3 BbISIBJIEHHOI0 NEpPBHYHOr0 MCTOYHHUKA IV
CTaiiH, 3 — C paKoM MOJIOYHOM keJjie3bl (2 — 11
craausd, 1 —1II ctagusa). U3 42 nanueHToB y 31
paK AMAarHOCTUPOBAH BIEpPBble, y 7 NallUeHTOB
BepUUIUPOBAH pELUJUB OHKOJIOTHUYECKOTO
3aboJieBaHUS MOCAe KOMOMHUPOBAHHOTIO Jieye-
HUSI (XUPYpTrUYecKoe JiedeHHe U MOJUXUMHUO-
Tepanus), y 4 maiueHTOB — pPely/iuB OHKOJIO-
rM4ecKoro 3a6oJieBaHUSl NOC/Ee NMPOBEAEHHOTO
XUPYPryuYecKoro je4yeHusl.

BceM nanuyeHTam omnpefenssii B nepudepu-
YeCKOW KpOBM KOHIIEHTPALUUH 3SPUTPOLUTOB,
reMorjiobrHa, TreMaTOKpPUTa, TPOMOOIUTOB,
U spuTponuTapHble uHAekcbl (MCV — cpegHuit
06b€éM 3putponuta, MCH — cpegHee conepxa-
HUe remorsio6uHa B aputpouute, MCHC — cpen-
HAsS KOHIIeHTpalus reMorjiobMHa B 3pUTPOLHU-
Te, HCT — remaTokpuTt). UccienoBanue ypoBHS
MJI-6 BBINOJHAJOCH METOAOM HMMYyHOdep-
MEHTHOr0 aHa/iM3a Ha M0JIyaBTOMAaTH4eCKOM
aHaiusatope Stat Fax 2100 (mpousBojguTesb
Awareness Technology Inc., CILIA). /lna uccieny-
eMbIX [I0Ka3aTeJied pacCuuThIBaIu cpenHee (M)
Y MeXXKBapTUabHbIM uHTepBas (LQ-UQ). JlocTo-
BEPHOCTb pa3JIMYUW MexJy Hh3ydaeMbIMU BbI-
O60pKaMu omnpeesisijiu ¢ noMollbio U-KpuTepus
MaHHa — YuTHU. Pa3ivuua cuuTaiu J0CTOBep-
HbIMM NPU CTAaTUCTUYECKOW 3HAYUMOCTU (p)
B paccMaTpuBaeMbIX Bbibopkax meHee 0,05. [lsis
OLleHKHM B3aUMMOCBSI3U MEXJY [IByMs NepeMeH-
HbIMU MCII0JIb30BaJ/Id KOPPeJSAMOHHbIN aHa/IU3
C BBIYMCJEeHHEM Ko3pdUuLHeHTa KOoppesuu
CnupMmeHa (r). CTaTUCTUYECKU 3HAYUMBIM OT-
Ju4reM KoapdunuenTa r ot 0 mpusHaBasiu ypo-
BeHb p<0,05. CtaTucTuyeckass 06paboTKa BbI-
noJiHsiJlach B mporpamMmMme StatSoft Statistica 10.
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[lanueHTbl C aHeMHeNd B CpaBHEHUHU C Ma-
[UEHTaMU 6e3 aHeMHUU HUMeJId CTaTUCTUYECKHU
3HAaYMMO 6oJiee HU3KUUM YpOBEeHb I'eMOrJI00HHA
(97,1(86-109) u 134,4(124-149), r/n), apuTpo-
nutoB (3,7(3,1-4,4)u4,5(4,1-4,9), x10*2 /), HCT
(30,5(27,2-33,6) u 38,6(36,1-42,3), %) u MCHC
(314,4(295-330) u 348(343-355), r/n, cOOTBET-
CTBEHHO). YPOBHHU JIEUKOLIMTOB, TPOMOOI[UTOB,
MCV u MCH B ucciiefyeMbIx rpyniax He UMeJn
CTAaTUCTUYECKH 3HAYMUMbIX pasanuui (p>0,05).
[laneHTBl C aHeMHeld B CpaBHEHUU C KOH-
TPOJIbHOUW TPyIION MMeJu 60Jiee BICOKUH ypo-
BeHb UJI-6 (21,5(1,5-65,2) u 3,4(0-9,4), nr/max,
coorBeTcTBeHHO) (p<0,05). Mexay WJI-6
U ypoBHAAMU Tpom6GouutoB, MCV, MCH, MCHC
YCTAHOBJIEHBI CJlabble KOppeJsUOHHbIE CBS-
3u (r<0,3). B Toxxe Bpems, aasa WUJI-6 nokasa-
Hbl OTpHUIATeJbHble KOPPEJISALIMOHHbIE CBSI3U
YyMEPEHHOU CUJIbl C YPOBHSIMU 3PUTPOLMTOB
(r=-0,58), remornobuna (r=-0,57), HCT
(r=-0,52), wu npsaMasgs KoppeJslHMOHHas
CBSI3b— C ypoBHeM JeHkouuToB (r=0,42).
Takum o6pa3oM, mo pe3ysbTaTaM MCCIe[0Ba-
HUSI YCTAHOBJIEHO, YTO y NAllMEHTOB C aHEMU-
el oTMevaeTcsl 6oJiee BbICOKUH ypoBeHb WJI-6
B CPAaBHEHMHU C KOHTPOJIbHOU rpynnoi. Hannuue
KOppeJsILiMOHHBIX CBsA3ed mexay WJI-6 u spu-
TPOLUTAaMH, TeMOIJIOOMHOM, TIeMaTOKpHUTOM
TaKXXe CBU/ETEJNIbCTBYET B I0JIb3y €ro y4acTus
B [IaTOreHe3e aHEMUH Y 3TOM IPYNIbl OOJbHBIX.
Ha ocHOBaHWM npejCcTaBJIEHHBIX JATEPATYP-
HbIX JJAHHbIX U Pe3yJIbTAaTOB BbINIOJIHEHHOTO UC-
c/lleJOBaHUSl HAMU NpejJsaraeTcs paboyuid Ba-
pUAHT KJacCUPUKALMU aHEMUU XPOHHUYECKUX
3a6os1eBaHui (AX3) HAa OCHOBAHUH BblJeJE€HUS
OCHOBHOI'O MaToreHeTudyeckoro ¢akTopa aHe-
MUMU:
1. AX3 ¢ npeumylecTBEHHbIM JAeULUTOM
KeJsie3a

2. AX3 c HapylleHUAMU peryJaaTOPHbIX Mexa-
HU3MOB 3PUTPOII033a

3. AX3 c HeJlOCTAaTOYHOU MNpPOAYKIMEeH 3pu-
TPOIMO3THHA

[ToBbillieHHass KoHUeHTpauus UJI-6 y 60J1b-
HbIX CO 3JIOKa4YeCTBEHHbIMH HOBOOGpa30Ba-
HUSIMU U aHeMHUeU MO03BOJIIET OTHECTU 3TOT
YaCTHbIN ciaydad AX3 K rpyimie ¢ HapylleHueM
pPeryasiTOPHbIX MEXaHU3MOB 3PUTPOI0I3a.

3akisiouyeHue. Ha cerogHAMHUMN 1eHb NOJIY-
YeHO JO0CTaTOYHO J0Ka3aTeJbCTB O00JbIIOIO
3HaueHus MJI-6 aJa pa3BUTUSI aHEMUH Y 6OJIb-
HbIX CO 3JI0Ka4eCTBEHHbBIMM HOBOOOpPa30BaHU-
AMU. Tak)ke yCTaHOBJIEHO, YTO 3TOT LUTOKHH
CIOCOOCTBYET POCTY OMYXO0JIU U IPOTrPeECCHPOBA-
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HUIO PAKOBOW KaxeKCHH. Takoe IJIEHOTPOINHOE
ydactue UJI-6 B oHKOreHe3e 00yCc/0BJIUBAET MO-
MCK BO3MOXXHOCTeH TepaneBTUYeCKOUN 6J10Ka/bl
ero CUrHasibHoOro nyTH. [losiBisieTCcA BCe 6oJiblIe
IKCIepUMEHTAIbHBIX U KJIWHUYECKHUX UCCIIef0-
BaHWUH, B KOTOPBIX UCCJIeAYyeTC BO3MOXKHOCTb
NpuMeHeHUs1 aHTUTe K peuentopy UJI-6 ¢ me-
JIbI0 KOPPEKL UM aHEMUU Y 3TOM I'pymIbl 60Jib-
HbIX W YCTpaHeHUs JApyrux 3PpQPeKTOB 3TOro

IMTOKMHA. HeoGXoauMbl JajibHeHIIHEe HCCe-
JIOBaHUS B 3TOM HampaBJieHUH. [IpejsaraeMas
KJ1accudUuKalys B JaJibHEHIIeM TO3BOJIUT YIIPO-
CTUTb MNOJX0J K HWHAUBUAYAJbHOMY JieYEeHUIO
AX3. TpebyroTcsa panbHeWlIUe UCCIeL0BaHUSA
KaK /Ji1 yTOUHEeHUs naToreHesa u kJjaccuduka-
nuu AX3, Tak U A5 NoBblLIeHUs 3PGEeKTUBHO-
CTU €€ TepaneBTUYECKOU KOPPEKIUHU.
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BIOLOGICAL FEATURES OF PARENCHYMA
AND THE BONE MARROW STROMA IN APLASTIC ANEMIA

Pe3wMe. B 0630pe iuTepaTypbl ONMMUCAHBI 110-
cleHUe JaHHble UCC/IeJOBAHUN CTPOMAJILHOTO
MUKPOOKPY>KEHUSI KOCTHOTO MO3ra, MyJIbTHIIO-
TEHTHbIX ME3eHXUMHbIX CTPOMaJIbHbIX KJIETOK,
reHeTU4YeCKHe HapylleHHUs B KJeTKaxX reMoro-
aThyeckoro psga. IlpuBeneHbl JaHHbIE, CBU-
JleTeJIbCTBYIOIIME O BOBJIEYEHUU TE€MOIO3TH-
YeCKOW HUIIM B MaTOJOTMYECKUN Mpolecc Npu
alIaCTU4YecKol aHEMUH.

KiloueBble C/I0Ba: aljlacTUYeCKasd aHeEMUS],
KOCTHBIN MO3T, CTPOMaJ/IbHOE MUKPOOKpPYKEHHUE,
MyJbTUNIOTEHTHbIE Me3eHXUMHbIe CTpPOMaJib-
Hble KJIETKU.

Annactuyeckass aHemus (AA)—penakoe 3a-
6oJ1eBaHMEe, KOTOPOe XapaKTepusyeTcs nepude-
pUYecKol mNaHUUTONEeHHWel (yrHeTeHHEeM Bcex
POCTKOB KpPOBH), BbI3BAHHOM amJia3vell KOCTHOTO
mo3ra (KM). BnepBrbie 3T0 3a60/1€BaHK € ObIJIO OTH-
caHo [laysniem Ipsauxom B 1888 roay, a cam TepMuH
«amjactuyeckass aHeMusi» BBeZléH B 1904 rogy
¢dpaHLy3ckuM rematosioroM Yaypopzaom [1].

AA aBasieTcs reTeporeHHbIM 3ab0JieBaHUEM,
KOTOpO€e 00'beINHSET alJlaCTUUeCKre CUHIPOMBbI
C pa3/INYHBbIMHU 3TUOJIOTUYECKUMU U IAaTOTEHETHU-
YeCKMMM MexaHrn3MaMU. C 3anueMu0/10T14ecKou
TOYKHU 3peHUus1 AA — peJikoe 3abojieBaHUE C pas-
JINYHOM 4aCTOTOW BCTpedyaeMoCTH B A3uu U EB-
pone. B EBpomelcKux CTpaHax PerucTpUpyroT
2 caydas 3abosieBaHMs Ha 1 MUJIJIMOH 4YesIOBEK
eXerolHo, B TO BpeMs KakK B A3WM JaHHBbIA IO-
Ka3aTeJb Bbllle B 2-3 pa3 [2]. YacToTa BcTpeya-
€MOCTH 3a00JIeBaHUS BBILIE B [IBYX BO3PACTHBIX
rpynnax: ot 15 o 25 siet u ctapue 60-tu et [3].

AA BbIJENAT NPUOOPETEHHYI M HaAC/Ie[-
ctBeHHyw. K HacimenctBeHHoM AA  OTHOCAT

Abstract: This review contains the latest
information about the stromal microenvironment
of bone marrow, multipotent mesenchymal
stromal cells and genetic abnormalities in
hematopoietic cells. We described the latest
research confirming the involvement of the
hematopoietic niche in the pathological process
in aplastic anemia.

Key words: aplastic anemia, bone marrow,
stromal microenvironment, multipotent
mesenchymal stromal cells.

aHeMrio PaHKOHH, BPOXAEHHBIN JIUCKEPATO3,
cuHapoM llIBaxmana-/laiimoHza u ap. [Ipuo6-
peTéHHass AA MoXeT ObITb pe3yJbTaTOM BO3-
JleicTBUSI TOKCUHOB (opraHodocdathbl, XJI0pH-
POBaHHbBIH yI/I€BOJ0POA, 6EH30J1 U JIP.), BUPYCOB
(BHUY, Bupyc AnmteiiHa-bappa, renatutel A, B, C,
D, E u G), nekapcTB (LJUKI0CIOPHH ), ay TOUMMYH-
HbIX peakLui, 6epeMeHHOCTH U Ap. [4]. OgHaKo
B 50 % cayyaeB AA gBJisieTCS UAUOTIATUYECKOM,
KOrZia NMepBONPUYMHY BO3HUKHOBEHUS 3aboJie-
BaHUS BbISIBUTH He yaaéTcs [2, 5].

PaznnuatoTr HeTsbkenyro (HAA), TsKéNyro
(TAA) u cBepx-Tskenyo AA (cTAA) mo creneHu
TPaHy/JIOLUTONEHUH, TPOMOOLUTONEHUH U pe-
TUKYJOLUUTONEHUU: TAA TNpU HaJUYUHU [ABYX
JIOObIX K3 TMepeyucJeHHbIX KpUTepueB (rpa-
Hyjonutonenus < 0,5 x 10°/s1, Tpom6GouuTo-
neuuss < 20,0 x 10°/;1, peTHUKYJOIUTONEHUS
< 1% c koppeKuueu Ha reMaTOKPUTHOE 4YUC-
JIO) B COYETAaHUHU C aljla3ueld KOCTHOTO MO3ra Io
JJaHHBbIM TpenaHo6uoncuu (kaetouHocTb KM He
6osiee 30% OT HOpMasbHbIX 3HaueHUM); CTAA
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COOTBETCTBYET KPUTEPUSIM THKEOM, HO IPaHYJIO-
nutonenus < 0,2 x 10°/y1; HAA — HeT KpuTepueB
TsKENOH [5, 6]. Takke MPUHATO BbIAEIATH AA 6e3
[IHI-kn10Ha, ¢ [THI-ksn0HOM U ¢ cungpomoM [THT,
KOI/la MOSIBJASIOTCS NPU3HAKU BHYTPUCOCYAUCTO-
roremoJsiv3a. Tun AA Heo6X0JUMO YUUTHIBATb IPHU
BbIOOpe Jja/ibHel el Tepanuy. Tak A TSKENI0N
AA nepBo¥ JIMHUEN TepalllM Y MOJIOJbIX NaLlUeH-
ToB (70 45 JsieT) npu Haauyuu HLA-ueHTUYHOT O
JIOHOpa fIBJIIeTCS aJlJIOTeHHasl TpaHCIJIaHTalus
KM (ann0-TKM), B To BpeMs Kak AJisl NAllUEHTOB,
y KOTOPBIX HET NI0Ka3aHUi K ayo-TKM, npumeHns-
eTcsl KOMOMHMpOBaHHas HMMMYHOCYyIpecCUBHas
tepanus (MUCT) [5, 7]. PeayabraTom UCT sBasieTcs
MMMYHOCYTIpecCUsl, aKTUBaLus mnposudepanuu
I'CK, mogaBsieHHe aKkTUBaLUU T-KJIeTOK.

[Ipy nocTaHOBKe juarH03a HEOOXOAUMO TUCTO-
Joruyeckoe ucciaefoBanue KM naunuenTos. [lpu
AA B KM Hab6s10aeTCs yBeJIMYeHUe KOJM4ecTBa
KUPOBBIX KJIETOK W YMEHblIEHHEe KOJIM4ecTBa
reMonoaTuyeckux kKjaeTok a0 20-30%. Takxe
B TpenaHOOHWONTaTe MOTYT OBITh NMpPeJCTaBJeHbl
JUMGOLUTHI, MIa3MaTUYeCKUEe KJIETKH, MaKpo-
daru U Ty4yHble KJIETKH, OJHAKO MerakapHolU-
Thl BCerJa OTCYTCTBYIOT. B 1iesioM HabswogaeTcs
o611as runokyaetTodyHocTb KM (puc.1). OT apyrux
3a00JieBaHUM, [/ KOTOPBIX TaKXe XapaKTepHa
NaHLUTONEeHUs], AA OT/IMYaeTCsd yMeHbUIEHHbIM
KOJIMYECTBOM PETUKYJIOLMTOB B Ma3Ke KpPOBH
u TpenaHo6uonTare (ot 0,5 fo 0 %), oTcyTCTBHU-
€M BbIpaXKEHHOW aHOMaJIUU KJIETOK KPOBU U T'HU-
nokJsieTouHocTbio KM [8]. Takke npu AA B my1a3me
KPOBU HabJ110/]aeTcsl BbICOKUH YPOBEHb reMOI03-
THU4YeCcKUX GpaKTOPOB POCTA, BKJIKOYasi 3pUTPOIO3I-
THUH [9], TpoM60n03THH [10] ¥ rpaHy/IOLUTapHbIE
KOJIOHMeCcTUMyJIMpyoiue ¢paktopsl [11].

Pucynok 1. Kocmuviii Mo32 npu aniacmudeckoi
anemuu. I'emamoxcunun-303un, ys. 200x
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AA gBisieTcsl reTeporeHHbIM 3aboJieBaHHEM
KOCTHOTO MO3Ta C pa3HOH 3THoJiorueu 3aboJie-
BaHUs. Ha JaHHBIA MOMEHT BbIJIE/IAIOT 5 Mexa-
HU3MOB BO3HUKHOBeHHUs AA [4]:

1. lepeKTbl pa3BUTHSA TeMONO3TUYECKUX

cTBOJIOBBIX KJ1eTOK (['CK)

2. HapyuieHve npoayKLMM W BbICBOOOX/Je€-
HUSI BaXKHBIX I€eMOMNO03THYECKUX GaKTOPOB
pocra

3. KusleToyHast WM rymopasbHasgs UMMYHOCY-
peccusi MyJIbTUIIOTEHTHBIX KJ1eToK KM

4. lebeKTbl CTPOMAJIbHOTO MHKPOOKpYKe-
HUA

5. [IporpeccuBHasi 3po3usi TeJOMEpP XPOMO-
com

Bce 3TH HapylleHUs1 IPUBOAAT K IEPBUYHOMN
HeJ0CTaTOYHOCTU TeMONO3TUYECKUX CTBOJIO-
BbIX KJeToK (['CK) u BTOpuuHOMY HapylleHUI0
6asaHca feneHus u auddepenuupoBku ['CK.
CaMbIM pacrnpoCTpaHEHHBIM MEXaHU3MOM BO3-
HUKHOBeHHUA AA ABIAIOTCA NaTOJOTUYECKUE ay-
TOMMMYHHBIE IPOLIECCH], O YeM CBUETEJIbCTBY-
eT MOoJIOKUTesJbHasA peakyusa opranusma 70 %
6osbHbIX AA Ha UCT [3, 12]. B Takux cay4asax
nutotokcuyeckue T-numoouutsl (uT-1M) pas-
pymarT 'CK 1 nporeHUTOpHbIE KJIETKH, KOTO-
pble HQUUHAIOT NPOAYLUPOBATh Ay TOAHTUTEHBI,
TaKhe KaK KUHEeKTUHbI, MOe3UH U Jlea3enaMcBs-
3bIBalui 6es0k-1 [13].

Mupyxknua anonrtosa CD34+ My/nbTUIIOTEHT-
HbIX IpeJlleCTBEHHUKOB OCYLIeCTBJsSeTCAd 3a
cuét geuctBua UT-1M U cekpenuu T-xesmnepamu
1 (T-x1) UHrUOUTOPOB LMUTOKHWHe3a — UD- y,
TNF- a, UJI-17 u WUJI-27 [3, 14]. Takxe npoucxo-
JUT CIHOHTAaHHOE WJIU MUTOTeH-UHAYLUPOBaH-
HOe yBeJIMYeHHe NPOAYKLHU MOHOHYKJIeapaMHu
baKTOpPOB, MHTMOUPYIOIIUX pa3BUTHE IeMOIO-
3TUYeckux kjetok: UD- y, UJI-2 u dpakTopa He-
kpo3a onyxosik TNF- a [15-17].

[Ipru AATIpOUCXOAUTYMEHbIIEHUE KOJIMYECTBA
peryaatopHbix T-knetok (CD4+CD25+FoxP3+)
(T-per), xoTopble HEOOXOAUMBI AJif NpPeJoT-
BpallleHUs1 ayTOMMMYHHBIX peakLud U MNoja-
BJIEHUS HMMMYHHOI'O OTBeTa Jpyrux KJeTOK.
YMeHbuieHre T-per cnoco6CTBYeT MOHO- HWJIU
OJIMTOKJIOHAJIbHOM 3KCHAHCHMU ayTOpeaKTUB-
HbIX CD8+CD28- T-k/1eTOK, KOTOpble UHAYLIUPY-
1oT anonTto3 ['CK [18-19]. l'unepdynkuusa CD8+
T-k/eTOYHON moNy/NALMUA NPU TIKENBIX Pop-
Max AA MOXKeT ObIThb CBSI3aHa U C YKOPOUYEeHHEM
ux Ttejsomep [20]. [loMUMO yMeHbIlIEHUs KOJIU-
yecTtBa T-per mayueHTbl ¢ AA JeMOHCTPUPYIOT
HapylleHHe CIMOCOOHOCTH CyNpeccupoBaThb 3¢-
dexTopHble T-keTKH, B TO BpeMs Kak T-per 3710-
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POBBIX JOHOPOB YCIIEIIHO BBINOJHAT JAHHYIO
byHkyuio [21].

Y manueHnToB ¢ AA TakXXe yBeJIMYUBAETCH KO-
andectBO T-x1 ¥ T-X2 ¥ moBbIIIAETCHI YPOBEHD
T-x17 npu TAA [21]. T-x17 npoayuupytot UJI-17
M acCOLMUMPOBAHbl C AayTOUMMYHHBIMHU 3a060-
neBaHuaMU. [lpy AA xosudectBo CD3+CD4+
T-kuetok, npogyuupyrowux UJi-17, yseanyusa-
eTCs, 10 CPaBHEHHIO C KOHTPOJIEM U KOpPpeIupy-
eT C TSKeCThIo 3a00/1eBaHUs.

B HenaBHeEM ucciie[JOBaHUMU MOKAa3aHO MOSIB-
nenue NK-knetok B KM 60sibHBIX AA, KOTOpBIE,
BEPOSITHO TaKXe Y4aCTBYIOT B NOBpexaeHnu KM
[22], B TO BpeMs Kak B nepudepruieckor KpoBHU
MX KOJIMYECTBO HAMIPOTUB YMeHbluaeTcs [23].

O6MMHM TpU3HAKAMU [AJisT BPOXKAEHHOU
U NpuobpeTéHHONM AA ABJAIOTCS YKOpPOYeHUe
TeJloMep U JedeKThbl B TesoMepase, KOTOpPbIE
BcTpevarwTcsd y 10-20 % mnanuenTtoB ¢ AA [3].
TesioMepbl — 3TO reTepoXxpoMaTHHOBBIE CTPYK-
Typbl ¢ TaHAaeMHbIMU [IHK nmoBTOopaMu Ha KOH-
ax xpoMocoM. C Kax/[bIM KJIE€TOYHbIM JleJIeH!U-
€M TeJIOMepPbl YKOPAuMBaKOTCS, YTO HNPUBOJUT
K OTPaHUYEHUI0 KOJIMYEeCTBA JieJIeHUN coMaTu-
yeckux KieTok (mpezsen Xendunka). KineTku
C KOPOTKHMH TeJIOMepaMHU yXOJAT B allOITO3,
noka MexaHusmbl JIHK penapanuu He npuBesu
K aHeyIJIOUJ MU U ONyX0JIeBOU TpaHCchopMaLru.
Takum 06pa3oM, ykopoueHHe TeJloMep sSBJseT-
€Sl B&XKHbIM CYNPECCUBHbIM MEXaHU3MOM, KOTO-
pbI OrpaHUYUBAET CIOCOOHOCTb K KJIETOYHOM
nposindepanvu ¥ IpUBOJUT K TeHOMHOM HecTa-
OUJIbHOCTH.

Jns mauueHTOB ¢ AA 6bLJIO TOKAa3aHO YKOPO-
YyeHHe TeJIOMep Yy NallMeHTOB, He OTBeYaroUluX
Ha UCT [24-25]. Tak:xe 6bly1a IOKa3aHa accolua-
L Us JJIMHBI TeJIOMep C KJIOHAJIbHOW 9KCITaHCUEH,
PHUCKOM peLuvBa U 00Lieil BbDKUBAEMOCTbIO
npu Tshkénon popme 3abosieBaHus [26-27]. Oa-
HaKoO B JJaHHbIX pab0Tax AJIMHA TeJIOMep He KOop-
pesaupoBasia ¢ orBetoM Ha MCT. HecMoTps Ha
IPOTUBOPEUYUBOCTh COOPAHHBIX JAHHBIX, IpeJ-
JlaraeTcs MWCIO0JIb30BaHME J[AHHOrO IpPU3HAKa
J1s1 nporHo3a sedenust UCT [28].

[loMuMO ykopo4yeHUs TeJoMep B MOHOHY-
KJleapax y nanyeHToB ¢ AA HabJ/110[al0TCca coMa-
Th4yeckre MyTauuu B 'CK, KoTopble mpuBOAAT
K KJIOHaJbHOW MNpojudepanuyd remMonosTHye-
CKHUX KJIETOK. B cBfI3u ¢ aTUM AA cuuTaeTcs npe-
OIMYyX0JIeBbIM 3a60JIeBaHUEM C BBICOKUM PHUCKOM
pa3BUTHUS TaKHUX KJIOHAJIbHBIX 3a00JIeBaHUH,
KaK NapoKCU3Ma/ibHasgl HO4YHAas reMOTJIOOWHY-
pus ([THT), MuenogucniacTUyecKUd CUHAPOM
(MZIC) u npuobpeTéHHass MUeJIOUJHAs JielKe-

Mud [29], ¥ A0 cuMX NOp HeW3BeCcTHa NMPUYMHA,
KOTOpasi K 3TOMy NpUBOAUT. brlio mpepmosio-
»)KEHO, YTO NMPUYMHOW pPa3BUTHUS KJOHAJIbHbIX
3a60s1eBaHMM TpU AA MOXKeT ObITh A00aBJIEHHE
pPOCTOBBIX PAKTOPOB NIPHX UMMYHOCYTIPECCUBHOU
Tepamnru, 0HAKO 3TO He NoATBepAuIoch [30].

Y 6osee yeM 50 % nanueHTOB c AA NOSIBJS-
eTcss MUHOpHBIN kJoH [THI [31] u B 11-17%
cay4yaeB pasBuBaetrca cuHgpoM ITHI. Jlna ITHT-
KJIOHA [0Ka3aHa NperuMyllecTBeHHas CTabuJib-
HOCTb Ha npoTsi>keHUHU 1,5-3-x sieT [32], ogHaKO
puck pasButua cuHzpoma IIHI' y manueHTOB
C MMHOPHBIM KJIOHOM BCé-Taku ecTb [33]. Co-
IJIACHO HEKOTOPBIM JIaHHbIM HaJIM4¥Me MUHOPHO-
ro [IHI-k/n10Ha ABgeTCA XOpOIIUMM MPOrHOCTHU-
YeCKUM [PU3HAKOM YCIEUTHOCTH MPOX0XKAEHUS
UCT [34-35], B To BpeMs Kak npoBeneHue UCT
yBEJUYMBAET PUCK Pa3BUTUSI KJIOHAJbHbIX 3a-
6oseBanuil [36]. Tak kak I[IHI-ctaTtyc moxeT
MEeHSIThCS, B TeueHUe 3a60JieBaHHS HEOOX0AUMO
IIOCTOSAHHO NPOBOAWUTH OLeHKy Haauuuda [THT-
KJIOHA y 60sibHbIX AA [13].

[Tomumo dopmupoBanus [THI-kioHa, y 20-
25% mnauueHTOB ¢ AA MNOABJAKTCA Apyrue
comatuueckde MyTtauuu (Hanpumep, ASXL1,
DNMT3A), koTopble MOTYT NPHUBECTH K MHe-
JoauciiacTuieckoMy cuagpomy (MZC) wau
ocTpoMy MuesiougHoMmy Jieiikody (OMJI). B ot-
auyue ot [THI, korga Hanv4ve KJa0Ha ABIAAETCA
NOJIOXKHUTEJbHBIM NPOTHOCTUYECKUM IMpPHU3HA-
KOM, 3TM MyTallUd acCOLMUPOBAHbI C IMJIOXOH
BbDKMBaeMocTH nocse UCT [37].

[eHeTHMYeckre HapylleHHs B KJETKax reMo-
N03THUYECKOT0 psA/Jia ABJAKTCA OJHUMU U3 KJIIO-
4YyeBbIX B pa3BUTUM 3aboJieBaHMUs, OJHAKO Ha
CyAbOYy KJIETOK BJMSIET He TOJIbKO reHeTU4ecKasi
nporpamMma, Ho U TO MUKPOOKpY>KEHUE, B KOTO-
poM oHM HaxoAasATcs. B 1978 roay 6b11a npeaJio-
»keHa KoH1enusa HAIM ['CK [38] u c Tex mop a4
psJa reMaToJIOTMYecKHUx 3aboJieBaHUU OblIo
II0Ka3aHO y4yacThe MUKPOOKPY>KeHHS B MaTore-
He3e. Ha faHHbIA MOMEHT MOKa3aHa BOBJIEYEH-
HOCTb MUKPOOKpY>keHUs1 KM B maToreHes Takux
3ab0J/ieBaHUM, KaK OCTPbIA MUEJOUJHBINA Jiei-
KO3, MUEJIOAUCIIJIAaCTUYEeCKUN CUHAPOM, MHOXe-
CTBeHHasi MuesioMa [39], a TakKe XpOHUYECKUI
auMmbonenkos [40] u ap. OaHako aJist AA oCHOB-
Hasl poJib OTBOJAUTCS ayTOMMMYHHBIM IpOLecC-
caM, a poJib MUKPOOKPY?KeHHUS H3y4yeHa c1abo.

Ha cerogHAWHUN JeHb TreMONO3THYECKYIO
Humy KM paszpensdioT Ha JBe HUILMU: 3HAO-
CTaJIbHYI0 U COCYAUCTYIO (MEepUBACKYJISIPHYIO).
JHAOCTa/bHAsA HUIIA MpeJCcTaBJeHa OCTeo-
6/J1acTaMy, HEPBHBIMU KJIETKAaMH, COCYAaMH,
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OCTeOKJIaCTaMU U MaKpodaramu, 0JHaKo JJ0JIroe
BpeMsi OCHOBHY0 poJib B nogaepxkanuu ['CK ot-
JlaBasiu ocTeobJiacTaM, KOTOpbIe, KaK CYUTAJOCh,
OCYLeCTBJISIOT PErYJSALMI0 32 CYET NPAMBIX KOH-
TakTOB ¢ [[CK uepe3 N-kaarepunsnl [41] u 3a cuéT
cekpenuu paktopoB SCF u CXCL12 [42]. OgHako
3TO He MOATBEPAUJIOCH IKCIIEPUMEHTAJIbHO [42,
43] v HA JaHHBI MOMEHT OCTEe00J1acThl B 3H/0-
CTa/IbHOW HU1Ie paCCMAaTPUBAIOT C TOUKH 3peHHUS
NpsIMOro BJIMSHUS Ha 6osee auddepeHIUpO-
BaHHbIe reMON03TUYeCKHUEe KJIETKH U 0NOCpeio-
BaHHoro BausHUsA Ha ['CK [44]. KocTb aBaseTca
BAaCKyJIApU3MPOBAaHHOM TKaHbIO W IpezloJa-
raetcs, 4To ['CK B 3HZ0CTa/IbHOU HMILE pacmo-
JIaraloTCsl He CTOJIbKO PSAIOM C 0CTe06Js1acTaMy,
CKOJIBKO PSIZIOM C 3HAO0TeiueM [45].

[lToMuMo TOro, 4TO cCOCyZbl MPOHHU3BIBAIOT
KOCTb, OHM TaKXe IpeJcTaBJieHbl B cTpoMe KM,
rae asadwTca Huwmwed A ['CK. IlepuBacky-
JisipHasi HuUIIa o6pa3oBaHa 3H/JAOTeJHAJbHBbI-
MU Y NEepUBACKYJSPHbIMU KJeTKaMH, KOTOpbIe
NpeJCTaBJASAIT COG0M TeTEepOreHHYI TIpyIl-

Ny Me3eHXUMHBbIX CTBOJIOBbIX KJeTok (MCK)
[46]. IlpenmoJsiaranoch, 4YTO B MepPUBACKYJSAP-
HoM Huule pacnoJsaratotcsd 'CK Ha cTtaguu ne-
JIEHUSs], a 3HJOCT fABJSAETCAd HUIIeW JJd 1o-
kosimuxcsa ['CK [47]. OpgHako wuccieloBaHUe
JIOKa/IM3alU¥ MOKOSIUXCA U aKTUBHO MPOJIU-
¢epupyromux I'CK nokazasno, uto 85 % KkJeTok
pacroJiararoTcsi B 061aCTU CUHYCOU/I0B U TOJIb-
KO HEGOJIbIIOH MPOLIEHT KJIETOK OblJ1 0OHAPYKEeH
Ha 3Hgo0CTe [48].

MMMyHOTUCTOXMMHUYECKUA aHa/JU3 3JHJO-
CTa/IbHOM U NepUBACKY/JIAPHOU HULI IpU AA 1o-
Ka3aJl CHWXXEHHEe KOJIMYEeCTBa 3H/I0CTaJbHbBIX
KJIETOK (aHTUTeJla K OCTEONOHTUHY), 3HAOTE-
JUanbHbIX (aHTHUTesa kK CD34) 1 nepuBacKyasp-
HbIX (aHTUTeNa K CD146) [49, 50]. [locne anno-
TKM kJ/1eTOYHOCTb NEepPUBACKYJSIPHOW HUIIU
BoccTaHaB/uBaeTcs. Takxke npu AA Habiaroja-
eTCcs YMeHbllleHUe IJIOTHOCTHU COCyZl0B (puc. 2),
B TO e BpeMs JJaHHbIN MOKa3aTesb HUXe y Ma-
eHTOB € TAA 1 cTAA, yeM y NaljMeHTOB C HETA-
»KeJsiort popMoit JaHHOTO0 3a60s1eBaHusA [51].

Pucynox 2. Kocmuwiii M0O32 npu aniacmu4ecKkotl aHemuu.
Hymynocucmoxumuueckasn peakyusi Ha 8visgieHue MUKpococyoos ¢ anmumenamu k CD34 cl 11, ys. 200x

[71aBHBIM GaKTOPOM, pPEryJIUpPyOLUIUM aHTHO-
reHes, aBasetca VEGF (pakTop pocra anzgoTe-
JIUSl COCYZIOB), KOTOPBIA 3KCIIpECCUPYeTCs Me-
rakapuonuTaMU U He3peJIbIMU MHEeJIOUAHbIMHU
kjeTkamu [52]. [loMMMO ero OCHOBHOW pOJIH
B nposindepanuu 3HA0TeJHaNbHbIX KJIETOK, OH
Tak)e NPUHUMaeT y4yacTHe U B PeryJsiuu po-
cta u auddepeHIUPOBKU pPAaHHUX IeMOINO3TH-
yecKUX npejuiectBeHHUKOB [53]. [Ipu aHanuze
akcnpeccuu VEGF y nanueHToB ¢ AA 6b1M TIO-
JlydeHbl pa3Hble pe3yJbTaThbl B JIByX Tpymnax:
noBbIlleHHasA [54] U MOHMWXKEeHHasl 3KCIpeccusi
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[13]. B uccinepoBaHUsAX C NIOHUKEHHBIM YPOBHEM
VEGF Takxe OblJI0 MOKa3aHO MOBbIIIEHUE 3KC-
npeccuu ganHoro 6eska nociae UCT [54], u anno-
TKM [50].

OTMedeHO cHUXKeHMe ypoBHA Ang-1, oTBeya-
romero 3a nogaepxxanve 'CK B cocTtosHuM mo-
kos, u VCAM-1 (CD106), HeobxoaMMoro AJis aj-
re3uu 3pesblx ['CK Kk cocyiucToMy KOMIIOHEHTY
[13]. B pabore Park et al. nokazaHo ymeHblieHHE
KOJIMYEeCTBA OCTeOHEeKTUH+ KJjeTOoK B KM, yTo
BEPOSITHO CKAa3bIBAETCS HAa CIOCOOHOCTU TKaHU
BOCCTAaHaBJIMBATbCA U PeEMOJENNPOBATLCA. B To



Ob3OP JINTEPATYPbI

»Ke BpeMsl pa3/iIMuui B 9KCIIPECCUU OCTEONOHTHU-
Ha, 0CTeOKaJbI[UHA, HecTUHA U SDF-1 y 60/IbHBIX
AA ¥ KOHTPOJIbHOHM Tpynnbl HalWJeHO He ObLIO
[22]. UMMyHObEHOTUNIMUYECKUN aHAJIU3 3H[I0-
CTa/IbHBIX KJIETOK [0Ka3aJl, 4YTo npu TAA npouc-
XOAWUT OKpaurMBaHue aHTuTesnaMu k CD51, CD56
Y TEHaClMHY, B TO BpeMsl KaK cBsi3biBaHus AT
c CD15,CD34,CD43 1 CD117 He NPOUCXOAUT, YTO
CorJIacyeTcsl C KapTHHOU HopMasibHOoTo KM [55].

OfHMM M3 BaXXHbIX KOMIOHEHTOB MHUKpPOO-
kpyxkeHus aBasTca MCK u MMCK (myabTuno-
TEHTHbIe Me3eHXUMHbIe CTPOMaJIbHbIE KJIETKH),
KOTOpble HEOOXOJAUMbI AJISl PEryaslUu U MOJ-
Jlep>kaHusl reMoIno33a. B cBsi3u ¢ oTcyTcTBUEM
MeToZ0B pa6oThl ¢ MCK, 06beKTOM H3y4YeHHs
06b14HO BbicTynaloT MMCK [46]. MMCK moryT
InddepeHIUPOBATbCI B CTpOMaJjibHble KJeT-
KM, coctaBsonue HUu I'CK, u usMeHeHHe Ux
$YHKIIMOHHMPOBAHUS MOXKET PUBECTHU K CEPbE3-
HbIM HapylleHUsIM reMornos3a. B cBsizu c aTuM
ocoboe BHMMaHUe yaenasieTcs usydenuto MMCK
npu AA, ofHaKO NOJIyYeHHbIe JaHHbIe J0CTaTO4-
HO NPOTUBOPEYUBBI, U CAeNaTh OJHO3HA4YHbIE
BbIBOZbI 0 posu MMCK B matoreHese gaHHOTO
3a60/1eBaHUA OKA HeJIb34.

B 6osbmMHCcTBE MccaegoBanuii MMCK Bbijie-
JieHHble U3 KM 6osbHBIX AA (AA-MMCK) umerot
HOpPMaJIbHbI UMMYHOMEHOTUIT U MOP(POJIOTUIO
[56-58], u TosIbKO B 0JIHOU paboTe ObLJIO MOKa-
3aHO HapyuleHHe MOp(OJOTrHYeCKOU CTPYKTY-
pbl AA-MMCK [59]. Tak:xe B HEKOTOPbIX paboTax
ObLJIO OTMEYEHO HapyllleHUe npondepaTUBHON
aKTUBHOCTH [56,59,60], KJIOHOT€HHOr0 MOTEeH-
nuasa [59,60], agunoreHHou [56] U ocTeoren-
Houl auddepeHnMpoBKHU [56,59], a Takxke cno-
cobHocTU nognepxxuBaTb CD34+ kietku [60].
B ogHOM 13 paboT 6611 NpOBeAEH aHAIU3 TPOdU-
Jid skcnpeccur reHoB MMCK 310poBbIX Jt0Aen
n AA-MMCK, koTopsiii nokasaJs, yto AA-MMCK
B 0OJIbILIEN CTeNeHU SKCIPEeCCUPYIOT TeHbl, CBS-
3aHHbIEe C aloNTO30M, a/[UIOreHe30M U UMMYH-
HbIMM peaklusMH, B TO BpeMsa Kak B MMCK
3/I0POBBIX JIIOJEW 3KCIOpPeccCUpyeTcss O6OoJblloe
KOJIMYECTBO I'€HOB, BOBJIEYEHHBIX B KJI€TOYHbBIN
IUKJI, Tposindepanio U xeMoTakcuc [59].

OpHako B 2014 roay, a 3ateM B 2016 6b11M
OMyOJIMKOBaHbI 2 paboThl, B KOTOPBIX He ObLIU
HalJleHbl HapylleHus QYHKLUOHUPOBAHHUS

AA-MMCK, onucaHHble [JpYyTMMH aBTOpaMH
[57,58]. CTOUT OTMETUTB, UTO BbIOOpPKA B pabo-
Te Michelozzi et al. 6b1/1a orpaHuyeHa naueHTa-
MH, ycnemiHo npowmeamnuMu UCT, u pe3ysnbTaThl
paboThl He MOTYT OBITh PaCIPOCTPAHEHBI HAa BCe
cay4dau AA.

[Tomumo posv B GOPMHUPOBAHUM MHKpO-
okpykeHusa, MMCK TakXe MOTYT BBINOJIHATH
MMMYHOCYNPeCCUBHYI0 (QYHKLMIO, TO/AaBJASA
npoaudepanyo T-KJIETOK UM BbICBOOOXKJEHUE
UTOKHWHOB, a [J1s NallueHTOB ¢ AA oKa3aHo Ha-
pyiuieHue gaHHou pyHkuuu y MMCK [61].

UccnenoBanue mnpoduass 3SKCIPeCccuu re-
HOB AA-MMCK n MMCK 310pOBbIX MaliMeHTOB
BbISIBUJIO pasivuve B cuHTe3e FGF2 ¢dakTopa,
KOTOpPbI HeOOXOAUM [iJil KJIETOYHOI'O pOCTa
Y remMoriossa. bbuio nokasaHo, 4TO 3KCIpeccus
JaHHoro ¢akTopa noHwkeHa B AA-MMCK, a Tak-
Ke cHMKeHo KosindecTBO FGF2 B skcTpak/ieTou-
HOM KUJKOCTH, YTO, BEPOSITHO, MOKET BHOCUTb
BKJIaJ, B MaToreHe3 3aboJsieBaHus [62]. Takxe
6b1J10 TIpeAIo0XeHo, YyTo B AA-MMCK nHapyiue-
Ha 3KCIpeccusi HeCTUHA, YTO MPUBOAUT K UCTO-
mwenuto nysa ['CK, ogHako pa3iinyny B 3Kcpec-
CUH HeCTUHA NpU AA U y KOHTPOJIbHOW I'PYIIIbI
OTMeYeHO He ObLI0 [22], HO 6bLIO 0GHAPYXKEHO
HapyumeHue skcnpeccuu CD106, CXCL12, CCL2
u NJI-6 MMCK npu AA [63]. HapaBHe c yMeHbliie-
HueM akcrpeccur CD106 nagaeT ¥ KOJIM4YECTBO
NF-kb — TpanckpunuuonHoro ¢akropa, pery-
JIUPYIOLIEro 3KCIPeCcCcUio JaHHOTO OeJika [64].

Ha cerofHsILUHUI JeHb B JIUTEpaType Npej-
CTaBJIeHbl HeJOCTaTOYHble U BO MHOIOM IpO-
TUBOpEUYUBBIE JJaHHbIE O BOBJIEYEHUU CTPYKTYP
MUKPOOKPY>KeHHS1 B NaTOreHe3 aljlaCTU4eCcKOn
a"HeMuu. OHaKO UccC/leJOBaHUS B 3TOM 06/1aCTH
NPOJ0J/IKAIOTCS, TaK KaK TBEPAO YCTAaHOBJIEHO
3HaueHHUe AedeKTOB HUILU B pacCTPOMCTBAX re-
MoJsiuMdomnoa3a.

B 3akJ/itoueHHe XOTesoCb Obl OTMETUTDb, YTO
COYeTaHHbIM MOPQOJIOTUYECKHH, UMMYHOMOD-
dosiornvyeckuyi, MOJIEKYJISIPHO-TEHETUYECKUH
aHaJIM3 HUIIe0Opa3yrUIUX CTPYKTYpP He0oOXo-
JUM JJis1 OOHapyKeHUs1 NPUYUHHO-C/1e/CTBEH-
HbIX CBSI3el, onpejesiiOIUX pa3BUTHE U MPO-
rpeccruio MHOTHX 3a60JIeBaHUN CUCTEMBI KPOBH,
a Takxke [Jig 0MCKa HOBbIX MUIIEHeN Tepanuu
3TUX 3a60JIeBaHUM.
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BONE MARROW MESENCHYMAL STROMAL CELLS
AND THEIR ROLE IN FORMING TUMOR MICROENVIRONMENT
OF ONCOHEMATOLOGICAL DISEASES

Pe3wMe. Me3eHXMMHbIE CTPOMaJIbHbIE KJIET-
kU (MCK) sB/ISIIOTCSI OTHUMU M3 KJII0Y€EBbIX KOM-
IIOHEHTOB HUIIU reMOINO3TUYECKON CTBOJIOBOM
kJeTKU. HecMOTpsi Ha MHOTOYMC/IEHHbBIE UCCJIe-
Jl0BaHUS, NOCBsAILEHHble deHOTUNY U Aubde-
pennupoBke MCK B koctHOM Mo3re (KM), aas-
Hble 06 uUX QYHKIIMOHHPOBAHUK B OpraHu3Me
orpaHuyeHbl. PyHKIIMOHA/NbHASA MJACTUYHOCTD
3TUX KJIETOK HaXOAUT NPHUMEHEeHHE B TepalUHu.
Oco6b1it uHTepec MCK KM npeicTaB/asoOT B CBSI-
34 C UX POJIbI0O B PAa3BUTHUU IeMaTOJIOTHUECKUX
3abosieBaHui. B 0630pe paccmatpuBatoTcs ¢e-
HoTunu4Yeckue ocobeHHoctu MCK KM, Bompo-
Cbl X T€TEPOTeHHOCTU U UepapXuHy, a TaKkKe UX
pojib B GOPMUPOBAHHUMU OIMYX0JIEBOTO MHUKPO-
OKPY>KEeHHS.

KiroueBble c/10Ba: Me3eHXMMHbIE CTPOMaJIb-
Hble KJIETKH, KOCTHBIM MO3T, MUKPOOKpYKEeHHUE,
HUIIA FeMONO3TUYECKHUX CTBOJIOBBIX KJIETOK.

BBegeHue. lcropus H3ydyeHUs] Me3e€HXHUM-
HbIX CTpoMaJibHbIX KJeToK (MCK) nHaunHaeTcs
c pabotT ®puaeHUITENHA U COABTOPOB, OMKHCAB-
IIUX BTOPOW THUIl CTBOJIOBBIX KJIETOK KOCTHOTO
MO03ra, OTJIMYHbIA OT TI'eMOIO3THYECKOH CTBO-
jsoBou kaeTku ('CK) [1]. U3HayasbHO Ha3BaH-
Hble KOJIOHHMEeOOpa3ywIMMU eJuHUIAMU U-
6po6siactoB (KOE), aTu kieTku GpopMupoBaiu

Abstract. Mesenchymal stromal cells are one
of the main components of hemopoietic niche.
Despite numerous studies on the phenotype
and differentiation of MSCs in the bone marrow
(BM), our knowledge on their functioning
in vivo especially on the MSC role in tumor
microenvironment is limited. The phenotypic
characteristics of MSC CM, issues of their
heterogeneity and hierarchy, as well as their role
in the formation of the tumor microenvironment
are discussed.

Key words: mesenchymal stromal cells, bone
marrow, microenvironment, hematopoietic
niche.

KOJIOHMM Ha KyJbTYpaJbHOM IJIaCTUKE U 00-
JIaJlajivi  CIOCOOHOCThI0 K JubdepeHIUpPOBKe
B XOHJIDOTEHHOM M OCTEOreHHOM HallpaBJIeHHU-
ax. B 1991 roagy KamsaH npeaJioXus TepMUH
«Me3eHXUMHbIe CTBOJIOBble KJIeTKU» A MCK,
JIAI0IIMX Ha4ya/o pasJMYHbIM KJIeTKaM Me30-
JlepMaJIbHOT0 NPOUCX0XKJEHUsS W CII0COOHBIX
K caMoo6HoBieHuIO [2]. B 2005 roay MexayHa-
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poAHOe 061ecTBO KaeToyHoU Tepanuu (MOKT,
ISCT — The International Society for Cellular
Therapy) npeasoxuno Ha3blBaTb TaKhe KJeT-
KU MYJIbTUIIOTEHTHBIMU ME3€HXMMHBIMU CTPO-
MaJibHbIMU KJjeTkaMu (MMCK), Tak kKak JidlIb
4YacTb MOMYJISILUA COOTBETCTBYET KPUTEPHUIM
HMCTHHHBIX CTBOJIOBbIX KJIeTOK [3, 4]. [IpocToTa
BblJleJIEHUs] U KYJbTHBUPOBAHMs, CIOCOOHOCTH
K JuddepeHIMpOBKe B pa3/IMYHbIX HalpaBJie-
HUSX, CHHTE3 Pa3JIMYHbIX OMO0JIOTUYECKH aKTHUB-
HbIX BelLeCTB OTKPbLJIU 60JIbIIKME BO3MOXKHOCTH
K ucnosib3oBaHuo MCK B pereHepaTUBHOU Te-
panuu. OHaKO Ha CETOAHSLIHUU JIeHb 60JblIAs
yacTb uHPopManuu 06 MCK 6bls1a mosiydyeHa in
vitro, a npeactaBjeHue 0 GyHKLIMOHUPOBAHUU
U 0COOEHHOCTSIX 3THUX KJIETOK in vivo BecbMa
orpanuyeHo. Kpome Toro, cpaBHeHUe pe3yJibTa-
TOB, I0JIYYeHHbIX B pPa3HbIX IKCIIEPUMEHTAX, OC-
JIOKHSIETCA FeTepOoreHHOCThI0 nonyaauuu MCK
kocTtHoro mo3sra (MCK KM), BHyTpu KoTOpoH
MOXKHO BbIZIEJIUTb KaK KJIETKHU C XapaKTepUCTHU-
KaMHM CTBOJIOBBIX, TaK M KJIETKH, BCTaBLIHWE Ha
nyTb AuddepeHUPOBKU. B HacTosmeM 0630pe
paccMaTpUBAIOTCSl JaHHble O MPOUCXOXK/EHUH,
reteporeHHocTH U perHorune MCK KM.

PacnpocmpanerHue MCK

B 2006 rogy MOKT npeacTaBuio KpUuTepuUy,
onpegenstomue MCK: 1) aaresus K KyJbTypaJjib-
HOMY IJIACTUKY; 2) omnpezeséHHbIA (eHOTHI:
CD105+, CD73+ u CD90+, CD45-, CD34-, CD14-,
CD11b-, CD79-, CD19- nu HLA-DR-; 3) cmoco6-
HOCTb K AuddepeHIMpOBKe in vitro B ocCTeo-
6/1aCcThl, XOHAPOLUUTBI U aAuNouuThl [4]. OgHa-
KO Takoe oIpeJie/ieHue 0Ka3a/oCh JOCTAaTOYHO
wnpokuM. [lomumo KM, MCK MoryT ObITh Bbljie-
JIeHbl M3 MHOXeCTBa JIpyTMX OPTaHOB U TKaHEW,
BKJIIOYAs KUPOBYIO TKaHb, MyNOYHbIN KaHATHUK,
nepudepryecKyo KpoBb, cepale, Jérkue [5,6].
Bce 5TH KJ1eTKH COOTBETCTBYIOT IPUHATHIM KpPU-
TepusaM MCK. /15 06 bsiCHeHUSI NPAKTUYECKU T10-
BceMecTHoOro HaxoxaeHusa MCK cyecTByeT Tpu
npeanosioxxeHus: 1) MCK pa3BuBalwTCs B Kax-
JIOM OpraHe WJiM TKaHU He3aBUcuMoO; 2) MCK cBs-
3aHbI C ONpe/ieIEHHBIMU TKaHSIMHU, HO CIOCOOHBI
LUPKYJIUPOBAaTh IMOCPEACTBOM KPOBEHOCHOTO
pycsa B Apyrue opraHbl U TkaHu; 3) MCK —ato
LUMPKYJUpyIolIue KJeTKH KpoBH [7]. CToUT OT-
MEeTUThb, YTO HECMOTPS Ha 0611y10 cX0KecThb, MCK
pPa3HbIX OPTaHOB U TKaHEW UMEIOT pa3/inyus, 00-
yCJIOBJIEHHbIE BJIUSIHMEM JIOKaJIbHOM HULIHU [8].
Owen B paboTte 1988 roga [9] npeamnosara, 4To
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MCK KM aBiAI0TCA 4acTbI BCeX CTPOMAJIbHBIX
KJIETOK OpraHMW3Ma, BIIMCBHIBAsCb B Hepapxu-
YeCKyl0 MOJeslb, B OCHOBE KOTOPOM HaXOAATCS
IJIIOPUIIOTEHTHBIE CTBOJIOBbIE KJIETKH, Jal0liue
Haya/o TKaHecnelUu(PUYHbIM CTBOJIOBBIM KJIET-
KaM y»Ke C OrpaHUYeHHbIMU NOTEHUSIMH, B TOM
yucae MCK KM, koTopsble, B CBOI 04epeab, JAOT
HayaJlo KOMMHTHUPOBAHHbIM NpeJlieCTBEHHU-
kaM. Takue mpealiecTBeHHUKH OyayT audde-
pPEeHIUPOBAaTbCSA B KOHKPETHbIE TUIIbI CTPOMaJlb-
HbIX KJI€TOK B 3aBUCMMOCTH OT J€WCTBUS HUIIU.
Cxema fudpdepenuupoku MCK KM c Tex nop us-
MeHMJ1ach 6J1arofapsi HOBbIM JJaHHBIM, a NIOBCe-
MecTHoe pacnpoctpaHeHue MCK cBasbiBaeTcd
C UX NepUBACKYJ/IsIpHOM Jokanusanuen [10-13].

Yro kacaerca yupkyasauuu MCK, To xoTsa ux
MOXKHO BbIJIeJIUTh U3 nepudepruieckoil KpoBH,
BOMPOCHI BbI3bIBAET XapaKTeP 3TOrO sIBJIEHUS —
BpeMeHHbIN WM NocTosAHHBbIN [14]. [lokaszaHo
MHOTOKpaTHoOe yBesinyeHUe yucaa MCK B kpoBu
KpPBbIC B YCJIOBUSIX TMIIOKCHYeCKOro cTpecca [15].
B ycnoBusX in vitro runokcus UHAyLUpPYeT NMPO-
audepanyio, MUTPaLUIO U IPOAHTUOTeHHbIHN 3¢-
¢dexT MCK KM, 4To oTpakaeT BO3MOKHYI0 POJib
MCK B MHUKpOOKpPY>XeHHUHU OIYyXOJIH, JJIis1 KOTO-
poro xapakTepHa NOHM)XeHHas KOHLleHTpalUs
Kucjopoja [16, 17].

deHomun MCK

OHUM U3 KJII0YEBbIX BONPOCOB JINTEPATYPHI
0 MCK aBsisgeTcs BOIIpoc 0 TOM, KaK JJaHHbIe, I10-
JlydeHHble in Vitro, COOTHOCATCS C YCJOBUSMH
in vivo. ®enorun MCK KM HeogHOpoOJieH U U3-
MeHsIeTCsl B KYJIbTYPE, UTO He MO03BOJISIET C YBe-
PEHHOCTBIO YyTBEPX/JATh, YTO B OpraHUu3Me 3THU
KJIETKH 3KCIPECCUPYIOT T€ Ke MapKephbl U C TOU
»Ke HWHTeHCcuBHOCTbio [18,19]. HaGop aHTuUTe-
HOB, npeasoxeHHbli MOKT gss1 onpenenenus
MCK, He sBasieTcs cnelilidUYeCKHUM TOJbKO IS
MMEHHO CTBOJIOBBIX KJIETOK, B 3TY >Xe MOMYyJsi-
LU0 MIOMAZJal0T U CTPOMaJIbHbIE KJIETKU. B cBA3U
C 3TUM BeJIETCSI aKTUBHBIM OUCK APYTUX MapKe-
poB MCK, cpeau kotopbsix CD271 [20], MSCA-1
(MCK anTuren-1), Stro-1, MoJieKyJibl UHTErpH-
HoB CD49a, CD51, CD146 [21-25]. OgHako 3TH
MapKepbl TaKXXe MOTYT MPUCYTCTBOBATh Ha IO-
BEPXHOCTH JIpyTUX KJIETOK (Stro-1, k mpumepy,
3KCIPECCUPYIOT 3PUTPO6JIACThI [26]), mO3TOMY
60J1ee HAZEXKHBIM NIPeCTaBJSETCS UCIOIb30Ba-
HUE UX B KOMOMHALIMU C JIPYTUMHU MOJI0KHUTEb-
HbIMHM U OTPULIATEJbHBIMU MapKepaMHU MaHeJIH,
npegsoxeHHou MOKT B 2006 .
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OcHoBHasa yactp MCK KM He okpamuBaercsa
MapKepaMHU MJIOPUIIOTEHTHBIX KJeTOK. OfHaKO
C WCNOJIb30BaHUWEM MapKepoB IIIOPUIIOTEHT-
HBIX KJIETOK, B TOM yucie SSEA-4, Oct4 1 Nanog,
BCe ke OblJIO Bbl/IeJIeHO HECKOJIbKO MOMYJIALUN
MCK, o6/s1aa01mux CBOMCTBAMH MJIIOPUIIOTEHT-
HOCTH (CIIOCOOGHOCTD JjaBaTh POU3BOHbIE BCEX
3apo/bILIEBBIX JIMCTKOB, TO €CTb 3KTOJ€ePMBblI,
Me30/iepMbl ¥ 3HTOAepMbl): MAPC, MIAMI, Muse
[27-29] u ppyrue.

MIAMI (oT marrow-isolated adult
multilineage inducible cells, ungyuu6enbHblie
B3pOCJ/ble KJIETKHU KOCTHOTO MO3Ta C MYyJbTH-
JIMHEWHBbIM NOTEHLMa/OoM) ObLJIM MOJY4YeHbl
IpyY KyJbTUBUPOBAaHUM Ha GUOPOHEKTHHE
U B YC/JIOBUAX IOHWXEHHOM KOHLIEHTpalHuHu
Kucsopoza. [l 3TUX KJ1eTOK XxapaKTepHa JU(-
depeHIIUpOBKA B HEpBHblE KJETKHU ([IPOH3BO-
JIHble 3KTO/IepMbl) U MaHKpeaTU4YeCKUe KJIeTKU
(npor3BOJHbIE 3HTOJAEPMBbI) B COOTBETCTBYIO-
KX YCJIOBUSAX [27].

Muse (multilineage differentiating stress
enduring, ycToM4uBbIe K CTPecCy C MyJbTUJIU-
HEWHBIM NOTeHUUaioM AuddepeHUPOBKU) —
cyononyasiusi KJeTOK, CpeAu OCOOEHHOCTeH
KOTOPbIX MOXHO BBIJIeJINTh YCTOWYUBOCTb
K CTPECCOBBIM BO3/1eMCTBUAM, HU3KYI0 CKOPOCTb
npoavdepanuy U obpasoBaHue M-KJacTepos,
NOAOOHBIX KJacTepaM 3MOpPUOHAJIBHBIX CTBO-
JIOBBIX KJIeTOK. Muse OblIM BblZeJIeHbl KaK U3
acniupaTta KM, Tak ¥ U3 KyabTyp ¢ubpo61acToB
KOXKHU 4eJsioBeka [28].

Cyononyasuuss MAPC (multipotent adult
progenitor cells, MysbTUNIOTEHTHBIE B3pOC/bIE
IPOT€HUTOPHBIE KJIETKHU) — 3TO 04€Hb HEOOJIb-
maa nonyssanua B coctaBe nyna MCK, cocros-
1as U3 6BICTPO AeNALUXCA KJIEeTOK, CHOCOOHBIX
JlaBaTb Hauya/J0 KJeTKaM TPEéX 3apo/blleBbIX
JINCTKOB, B TOM 4YHCJIe IPU UHBEKLHUAX B paH-
HIOI0 GJsiacTouucTy [29].

B oT/inuue oT onvcaHHBIX cybnonyasyutl, 06-
JIaJA0L X CBOMCTBAMU N/IKOPUNOMEHMHbIX K/e-
mok, MPC (mesodermal progenitors cells, me3o-
JlepMaJibHble MpPOreHUTOpPHble KJETKHU) JaloT
Ha4yaJo TOJIBKO IIPOU3BOJHBIM Me30[epMbl
(Me3eHXMMHBIM M 3H/0TeJUAJbHbIM KJeTKaM),
TO e€CTb 00J1alal0T CBOMCTBOM MYJIbTHUIIOTEHT-
HoCTHU. KjtleTKH 3TOM cyO6nonyisiiiiu o HeKOTO-
pbIM JaHHBIM 3KcnpeccupoBanu Oct-4, Nanog,
SSEA-4, a Takke 00J1aja/iv abAeruagerupore-
HAa3HOM aKTHUBHOCTbIO, XapaKTepHOU AJiA remMa-
TONO3THUYECKHUX Npe/lIeCTBEeHHUKOB, HO He 3pe-
Jibix MCK). MPC cnnoco6HbI K AuddepeHIMpOBKe
B MCK u sangotenun, npuiém nosydyeHuoie MCK

He MOTYT ObITb 06paTHO AudPepeHLUPOBAHbI
B MPC [30].

Takum o6paszom, B nonyasiuuu MCK KM co-
JlepaKaTcs KJIeTKU C IpU3HaKaMU IJIIOPUNIOTEHT-
HOCTH, OJJHAKO HX KOJIMYECTBO KpailHe MaJloe,
noatomy, B nesoM, MCK KM sBaA0OTCA My/IbTU-
NOTEHTHbIMU KJIETKAMH, He CIHOCOOHBIMU /Jia-
BaTb MPOU3BOJAHbIE SHTOAEPMbI U 3KTOAEPMBI.
YTo KacaeTcsl BbIIIEONUCAHHBIX CyONOMYAALUM
MCK KM c¢ mapkepaMy IUJIHOPUIIOTEHTHOCTH,
Pa3001EHHOCTD MOJYYEHHBIX JAHHbIX He JAéT
BO3MOXXHOCTHU COOTHECTU 3TU CyONONyasLUU
JIpyT € IpyroM U/ 4ETKO 0603HAYUTh UX B3au-
MOCBA3b B IMHUM pa3BuTua MCK.

[lokazaHo cyllecTBOBaHMe CTBOJIOBBIX KJle-
TOK C Me3eHXWMHbIM (EeHOTUIIOM, HO JAPYroro
3MOpPHOHAJIBHOTO MPOUCXOXKJEHUS: HalpUuMmep,
CTBOJIOBblE KJIETKU HepBHOro rpebHs [31,32].
Jl/1 4acTU KJIeTOK HEPBHOIO rpebHs MOKa3aHa
MUuoreHHass AuddepeHMPOBKA, UHAYLMPOBAH-
Has onpejeIéHHbIMU YCJOBUAMU KYJbTUBUPO-
BaHus [33]. B HacToSIMKA MOMEHT €€ BO3MOX-
HOCTb in Vivo OCTaéTCcA COMHUTEJIbHOU, K TOMY
Ke el IPOTUBOPEYHUT TOT aKT, YTO MUOTEHHOE
U OCTeOoTeHHOe HamnpaBJyieHue JudPepeHupoB-
KU pa3fiesisiloTcs ellé B aMmbpuoreHese [34]. Oa-
HaKo [0Ka3aHo, YTO TMHIMBUaJ/IbHble GUOpO6Ia-
cThl (ogHa U3 pazHoBuaHocTer MCK) cnoco6HbI
K aubdepeHIIUPOBKE B MHOreHHble GUOPUII-
abl [35]. Ha cerofHsIIHUM JeHb CyLIeCTBYIOT
npotokosbl guddepenuupoBku MCK kak KM,
TaK W J]PyTUX OPraHoOB, B JAPyTrUe TUIIbl KJETOK,
BKJIIOYAsl KapAUOMUOLMUTHI [36,37], HEUpOHBI
[38], remaTonuThl [39], KAETKU MO KENYA0UHOU
kesnie3bl [40]. Takum o6bpa3om, MCK saBasitoTcst
OuYeHb MJIACTUYHBIMU KJI€TKAaMH, a HallpaBJieHUe
ux AuddepeHIUPOBKU oNpesessaeTcs JIOKajb-
HOM KOHIleHTpauuen cnenuduyeckux GakTopos.

I'emepozenHocmbv MCK KM e 3ag8ucumocmu
om yc/108ull Ky/1bmug8upo8aHus

[eteporenHoctb MCK KM 6bl1a onucaHa fo-
CTaTOYHO paHo. B pa6ote 1981 roga aBTOpHI
onuchiBau Mopdosioruueckoe pasanuue MCK
B KyJIbTYpE Y BbIIBUJIU BA TUIIA KJIETOK: KJET-
ku 1 Tuna umenu ¢ubpo61acTOnoL06HyI0 MOp-
bos10rHI0, aKTUBHO JI€JIUJIMCh U aBald Ha4yaJlo
KJeTKaM 2 tuna. KsiieTku 2 Tuna 6bl11 KpyIHbI-
MH, IJIOCKUMH W HMeJU 3MUTEJUONOL00HYI0
dopMy. 1 Tun 0603HAYUIN KaK OBICTPO OOHOB-
JiIIolMecs KJIeTKH, a 2 — Kak 3peJsible MCK [41].
['eTeporeHHocTh KyJbTUBHpPOBaHHbIX MCK KM
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CBA3bIBAETCSA C MHOXeCTBOM ($aKTOPOB, Cpeau
KOTOPbIX TEXHHUKA MOJY4YEHHUSs], MJIOTHOCTb Bbl-
ceBaHUs, BpeMs KyJIbTUBUPOBAHMUS, COCTAB CpeJ
Y CBIBOPOTOK, a TaKXe pasIhyUsl MexAy [0HO-
pamu [42-45]. UmeHHo cnioco6 nosyyenus MCK
KM, a He moJ1 ik BO3pacT CYUTAETCS ONpesesi-
IOLIMM pa3JInuMsA KyJbTyp, TAK KaK IOKa3aHa He-
OJlHOPOJIHOCTb MaTepuasia M3 JIByX aclUpaToB
OZIHOTO JJOHOPA, B3ATHIX B OZJMH MOMEHT BpeMe-
HU [46, 47]. B paboTe no M3y4yeHUIO CIOCOOHO-
CTH K ocTeoreHHol quddepeninuposkt MCK KM
3/10POBBIX JOHOPOB CHOCOOHOCTb GOPMUPOBATH
KOCTb in vivo Tepsiach yxe Ha 1-3 maccakax
y PasHbIX JOHOPOB, MPHU 3TOM aKTHUBHOCTbH Ilie-
JIoyHOU PocdaTasbl, KaK MapKepa OCTeOreHHOU
IndPepeHIIUPOBKHY, He U3MEHAIACh 3HAUYUTEIb-
HO, 3aTO OblJla OTMeYeHa pasHUIA B CKOPOCTH
nposndepanuu [48].

Pazinuve no TakuM 6a30BbIM XapaKTepHu-
CTHUKaM, KaK pa3Mep, IOTeHIMaJ K OCTEOTeHHOHN
nuddepeHIupoBKe, ¢dopMa KJIETOK, CIOCO6-
HOCTb K a/ire31H, Hab/110JaeTCsl He TOJIbKO MexX-
[y KJeTKaMu ofHoU KyabTypbl MCK, HO 1 BHY-
TPHA KOJIOHWUH, COCTOSALIEN U3 NOTOMKOB OJHOU
kJseTkH, To ecTb KOE} (uam kion) [49]. Owen,
onucbiBass KOEQ, BbIfiesisieT KJIETKU C BBICOKUM
HNOTEeHIMAJIOM K CAMOOOHOBJIEHUIO U MYJIbTUIIO-
TEHTHOU AudPepeHIMPOBKE U KJIETKU C Orpa-
HUYEHHUEeM 3THX XapaKTepUCTUK [9]. B kauecTBe
NPUYUH TAaKOM BHYTPUKJIOHAJIbHOW reTeporeH-
HOCTHU B HacTosilllee BpeMs YKa3blBalOTCS CIIOH-
TaHHas JuddepeHnMpoBKa [47], BbICOKas MJIOT-
HOCTb KJIETOK B KOJIOHUHM [51], AsiMHA TesioMep
[50], BO3MOXHOe BO3HUKHOBEHHE MYyTallUU
[52]. Jna xkononuit MCK MoxkeT ObITH Xapak-
TepHa obpaTumas AuddepeHUPOBKA B IieH-
Tpa/IbHOM 00/1aCTH KOJIOHUH, I/le B CPaBHEHUH
c nepudpepuUvYeCKMMH KJIEeTKU cabee 3KCIpec-
CUPYIOT TeHbl PEryJslMU KJIEeTOYHOro IHKJa
M aKTUBHee — BHEKJIETOYHOro MaTpukca [53].
Ecin u3MeHYHUBOCTb BHYTpHU KyabTypbl MCK
KM MOXXHO O06BSICHUTH HaJIMYHMEM pPa3JIMYHBIX
cyononyassuuid M3 O6ojiee U MeHee KOMMUTH-
pPOBaHHbIX NpeAIIECTBEHHUKOB, TO NPUYUHBI
BHYTPHUKJIOHAJIbHOM HM3MEHYUBOCTU TPEOYIOT
Jla/IbHeHN1Iero u3y4eHus, B TOM 4YMCJie B LesfX
npaktuueckoro npuMmeHeHuss MCK. /Jlsis o6xoza
ctaguu KyabTuBMpoBaHUsA MCK B HeKOTOpBIX
UCC/IeJ0BaHUAX UCIOJIb3yeTcsl MeTo/, dpJiyopec-
[IeHTHOTO COPTHHIA, HEJO0CTaTKOM KOTOpPOTro
MOXHO CYMTATh ropas3fi0 MeHblee KOJIUYeCTBO
[I0JIy4aeMOro MaTepuasa, JoCTaTOYHOEe TOJIbKO
[1s1 HeOOJIbIIMX 3KCIepUMeHTa/bHbIX paboT
[54, 55].
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Pazauuue MCK no cnoco6Hocmu
K dugppepeHyuposke

[lo oTHOIEHUIO K AU depeHLIUPOBKe KJIOHBI
MCK KM moryT 6bITb TPUNIOTEHTHBIMH, OHUIO-
TEHTHBIMM U YHUIIOTEHTHbIMU. PaHee o6cyx-
Jlasach JIMHeWHas MoJesb AuddepeHLUPOBKU
MCK KM, B KOTOpOM TpPHUIIOTEHTHbIE KJIETKH
IOCTENEHHO TepPsiJIM CIOCOOGHOCTDb K aJUIOreH-
HOM U XOHJpOreHHOU AuddepeHIIUPOBKe, Npe-
Bpaljasicb B OCTEONPOTeHUTOPHbIE KJIETKHU
[10]. B ppyroi pa6ote, ucciefoBaBlied AUd-
depeHuupoBky ksoHoB MCK KM, BeisiBASINCH
MHble OUIIOTEHTHbIE NpeJlIeCTBEHHUKH, KpOMe
OCTEeO0-XOH/IPOTEeHHbIX, a TaKXXe YHUIIOTEeHTHbIe
XOH/IpOTeHHble U aJjMIOTeHHble KJIOHbL. UHTe-
pecHo, 4TO NpU 3TOM HaWboJsiee 4acTO BCTpe-
YalOUIMMHUCHI KJOHAaMM OBbLIM TPUINOTEHTHHIE,
OCTE0-XOH/IPOTEHHbIE U OcTeoreHHble. Ppakiius
TpunoteHTHbIx MCK KM cocTosina u3 6bicTpo
JleJIIIUXCS KJIETOK, aKTUBHO 3KCIpecCUpylo-
mux CD146. CaMbIM peJKMUM TUIIOM OKHUJAEMO
OKasaJsiC aJiMIIOTeHHO-XOHAPOTeHHbIN Ipej-
IIECTBEHHUK, YTO MO3BOJISIET CJeJaTh BbIBOJbI
O BJIUSIHUM JIOKAJIbHOW HUIIU, GAKTOPbl KOTO-
poll ompejensiOT HamnpaByeHHe AudPepeHLU-
POBKM MYJIbTUINIOTEHTHOTO NpeJllieCTBEHHUKA
[11]. OpHako omucaHbl Cjay4yaud AJUTENbHOIrO
(6os1e€e moJsiyrozia) HEMPEPbIBHOTO KYJIbTUBUPO-
BaHUs 6e3 yTpaTbl cIOCOOHOCTU K AuddepeH-
[UPOBKE B TPEX HaNpaBJieHUsIX [56].

IIpoucxoicdeHue u nepusacKyAsipHbulll
xapakmep pacnosodxceHust MCK

[To snokanuzayuu B KM MCK MoxHO pasfe-
JIUTb Ha INepUBaCKyasipHble (OOJIbIIMHCTBO)
Y HaxoJdliuecs B panoHe 3HJocTa. Takoe pac-
N0JIOXKEHUEe TPU 3TOM COOTBETCTBYET paclpe-
JesieHrio CD146: BbICOKMU ypOBeHb 9KCIIPECCUH
Habstogaetcsa B MCK B61M3U cocyfj0B, @ HU3KUH
YPOBEHD UJIK OTCYTCTBUE IKCIPECCUHU BO BTOPOU
rpynie kjaeTok. 06e rpynnsl npu 3ToM 06'beJu-
HA1a 3Kcnpeccuda CD271 u koHTakT ¢ CD34*TCK
[57]. TlepuBackynsipHoe pacnoJsioxxenue MCK
103BOJISIET 00bSICHUTD IOBCEMECTHOE PACIOJIO-
keHue MCK B opranusme. Tak kak nomumo MCK
B KOHTAKTe C COCyJaMM HaXOAATCH MepPULUTHI
Y a/IBeHTULMaJIbHble KJIETKH, UCCleZj0oBaTeser
3aMHTepecoBaJ BONPOC O B3auMMOCBA3U BCeEX
TPEX TUINOB KJeToK. Ucxoasa U3 JaHHBIX JUTe-
paTypbl, BCl0O COBOKYIMHOCTb B3IJISIIOB MOXHO
CBECTU K HECKOJIbKUM NpeAmnoJioKeHusaMm: 1)
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MCK —>ato nepuuutsl [58]; 2) Ilepuyutbl —
sTo npefuectBeHHUKU MCK [59]; 2) MCK — 3To
aJIBeHTUIMa/IbHble KJaeTKHu [60, 61]; 3) A/BeH-
TULMAJIbHbIe KJEeTKU — 3TO NpeJlieCTBEHHUKU
NEepULIUTOB, a NEPULUTHI 3TO NpelleCTBEHHU-
ku MCK [62]; 4) MCK — 3TO He mepULIUTHI U He
aJIBeHTULMa/IbHble KJIETKH, a OT/JeJIbHbIA THII
KJ1eTOK [7]. BBUAy Hasinuus GakToB, IOATBEPK-
JALUX KaXAYH W3 NPUBEAEHHBIX THUIIOTES,
MO>KHO MPeAIOJI0KUTD, 4TO BHYTpHU MCK MOXHO
BbIJI€JIUTh JOCTATOYHO IJIACTUYHbIE CyOIOMYy-
JIILIMY, Mepapxus U B3aUMOOTHOLIEHUS] KOTO-
pBIX TPEOYIOT Aa/IbHENILEero NposiCHEHUSI.

B nosb3y naentnyHoctu MCK v nepunutoB
WJIM aJIBEeHTUIMA/IbHbIX KJEeTOK TOBOPHUT Ha-
JiIMyhe OOIIMX MapKepoB M CHOCOOHOCTb AUG-
bepeHMPOBATbCS NPU UHAYKLUU B TPEX Ha-
npaBJ/ieHUsX. AJBEHTULHAJIbHbIE KJIETKU TaKkKe
akcnpeccupytor CD271, CD146, cnoco6HbI
K MYJbTUIIOTEHTHOW AuddepeHuupoBke [60].
[Ipu f06aBJeHUN B KyJbTYpasbHYIO Cpefy aH-
TMONO3THHA-2 B aJBEHTULHAJNbHBIX KJEeTKax
YCUJINBAETCS 3KCIpPeccUusi TeHOB MapKepoB Iie-
PUIMUTOB, YTO MO3BOJIMJIO MNPEANOJIOKUTb HUX
JuddepeHIIMpOBKY B IepULUTHI [63].

[lepunutbl Tak xe, kak u MCK, cnoco6HbI
K auddepeHUUPOBKEe B TpPEX HaANpPaBJEHUSX,
VMMeJIH CXOJJHbI UMMYHO(QEHOTHUIINYEeCKUH MTPO-
¢unp CD146*/CD34-/CD45/CD56° [64]. Ile-
punutbl U MCK neMOHCTpPUPYIOT CXOAHBIA Xa-
paKTep 3KCIPEeCCUX TeHOB, OTJIMYAKIUNA UX OT
¢ubpobsacToB [65]. Tem He MeHee, HEKOTOpbIE
aBTOPBI, MCIOJIB3YIOIME MbIIIMHbIE MOZEJIH, OT-
BeprawT ToxaectBeHHOCTb MCK u nmepuuutos
M3-3a HeJO0CTAaTOYHOW MJIACTUYHOCTH NOCJe[-
HUX: IEPULATHI COXPAHSIOT CBOU CBOMCTBA Aaxe
npyu uHAyKUuM auddepeHuupoBku [66]. Kak
Mapkep, oTidyaroui nepuuutsl 1 MCK, 6611
npeaJioXkeH AeCMUH, KoTopbld B KM cuHTe3upy-
I0T IJIa/IKO-MblllIeYHble KJaeTKH, Ho He MCK [62].
MHTepecHbIM NpeAcTaBJseTCS BOMNPOC O B3aU-
MOCBA3U nepunutoB U rpynnbsl MCK, pacnoso-
YKEHHBIX B 3H/J0CTe U OT/IMYAIOIIUXCS OT [lepuBa-
CKYJISIPHOHM QppaKLiUu.

/lpyroe HamnpaBJieHHe UCCIeLOBaHUM, Kacalo-
muxcst MCK, cBsi3aHO C MOMCKOM paHHEro 0011ero
npeAlleCTBEHHUKA Me3eHXUMHBIX U 3HJ0TeJIU-
aJIbHBIX KJIETOK. B KayecTBe TaKOBbIX OMKCAHbI
Me30aHru06/1acT U3 3MOPUOHAJIBHOM aOpThI
M Me3eHXMMOAHTMOo6JacT, MOJIyYeHHbIH C IO-
MOIIIbI0 3MOPHUOHAIBHBIX CTBOJIOBBIX KJIETOK.
Me3oaHrno6/1acTel —3TO CTBOJIOBbIE KJIETKH,
acCOLMMPOBAaHHbIE C COCY/aMHM, y4acTBYHOIue

B NIOCTHATaJbHOM (GOPMUPOBAHHUU TKaHEH Me-
30iepMbl [67]. Me3eHXUMOAHTHO6JIACT B KYJib-
Type 06pa3yeT Me3eHXUMHbIe KJIETKU C IpoMe-
)KyTOYHOM 3HAOTEJMAJbHON CTajgueu, NpUu4eémM
IpHY ONpeJie/IEHHBIX YCIOBUSX MOXKHO MOJYYUTh
Tpu HamnpajeHus JguddepennupoBku: MCK,
HNePULIUTHI U [VIaJIKO-MblllIeYHble KJETKHU (Pucy-
Hok 1) [68].

NALPUNOTEHTHAaA
CTBONOBAA KNeTKa

fa—

mMmesoaepmManbHbIi
npeawecrBeHHUK

i epeHInIpoBKa

CIOCOOHOCTD K CAMOOOHOBICHIIO

. MCK

=

aamnouunTbl XOHAPOUUTLI

ocTteouuTsl

Pucynok 1. Cxema oughgpepenyuposxu MCK.

HccnepoBaHusi mnociefHUX JieT obOpalnia-
I0TCA K HJlee aHTMOT€HHOrO INPOUCXOXKJEeHUd
MCK, 4TO mnoaTBepXAaeTcsd YAAa4HBIMU OIbI-
Tamu guddepennupoBkn MCK B sHpgoTenu-
ajJbHble KJIETKU U OOHapy>XeHUEM MapKepoB
aHAoTesud, Takux Kak CD31, CD34, penenTtop
K pakTopy pocta aHzaotesnus cocynoB (VEGF),
dakTop ¢oH Bunnebpanga [7]. B To ke Bpems
nuddepenyuporka MCK B yc/10BUSX KYJbTYpbl
MOXeT He BbI3bIBAaTh MOBBIIIEHUA 3KCIPECCUU
MapKepoB 3H/IOTeJHs, MO3TOMY CyIleCTBOBa-
HUEe TAKOTO MYTH in vivo BbI3bIBaeT COMHEHUS
[56, 69].

B kauyecTBe nctouHUKa 4yactu nysna MCK pac-
CMaTpUBaeTCs HEUpO3KTojAepMa, Tak kak MCK
JKCIPeCCUpYIOT peLenTop K ¢akTopy pocTa
HelipoHoB [70]. B HacTos1ee BpeMsi UHTEHCUB-
HO H3Yy4yalOTCSl CTBOJIOBble KJIETKM HEPBHOTO
rpebHs1, mprobpeTaliue Me3eHXUMHbIN peHo-
THUII U yYacTByOLMe B 3MOpuoreHese B GopMHu-
pPOBaHMHU BCeX OPraHOB U TKaHeW r0JIOBHI U 1LIEH,
a TakXe ydacTBywoluue B GOpMUPOBAHUU MHO-
kapaa [71].
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Pose MCK 6 ¢ghopmuposaHuu
0nyxo./1e8020 MUKPOOKPYHCEeHUS

B HacTosiniee BpeMsi BCé 6oJibliiee BHHMa-
HUe yJess1eTCsl BOPOCY O POJIM HUIIU KOCTHOTO
Mmo3ra (KM) B onyxosieo6pa3oBaHUHU U pa3BUTUU
paHHUX peuuuBOB [72]. Eciu ocHOBHOM QYyHK-
nuert MCK B 3g0poBoM KM saBasieTcs noagepx-
Ka reMoI033a, TO IpU B3aUMOJEUCTBUH C PAKO-
BbIMH KJI€TKaMM U3MeHsIeTC KaK GEeHOTHUII, TaK
u ¢yHknuu MCK — OoHM HauyMHAOT MOAAEPKU-
BaThb POCT OMYXOJIM U 06eCIeYUBAIOT 3aLUTY OT
MMMYHHOU cucteMsl (PucyHok 2) [73-75].

JHAOCTAIbHAS HIIIA Bacrq'.rmpnan HHIIA

AIITOLIT

0CTe0OTACTHI %

Makpodar

3HAOTeNnaNbHbIe
KNeTku

Jemsnmiecs 'CK

KOCTb

Pucynox 2. Cxemamuueckoe cmpoenue
2eMONOIMUYECKOU HUUU KOCIMHO20 MO32d.

Hanpumep, npy oCTpOM MHEJOUJHOM JieH-
ko3e (OMJI) moka3aHO CHHXKEHHE 3KCIPeCcCUr
Takux reHoB, Kak Cxcl12, Angptll, Heobxonu-
Mbix B nogaepxkke 'CK [76]. CokynbTUBHpOBa-
HUe 6J1acToB OoT 60s1bHbIX OMJI ¢ MCK 310p0BBIX
JIOHOPOB MOBBICUJIO BbDXKMBAEMOCTb 0JIaCTHBIX
KJIETOK B MPUCYTCTBHUU LUTapabuHA, MPUYEM
KJIIOUEBYI0 POJIb B 3TOM UT'PaJIv IPSIMble KOHTaK-
ThI MeXXAy KjaeTKamu [77]. B kyabTypax MCK KM,
MOJIyYEHHBIX OT 60JIbHBIX MHOXKECTBEHHOU MUe-
JoMoi (MM), Habstonanca GeHOTUI CTaperoLuX
KJIETOK, XapaKTepU3YWILUNCA yBeJU4YeHUeEM
pa3Mepa KJIeTOK, aKTUBHbIM CHHTE30M aCCOLU-
MPOBAaHHON CO cTapeHUeM [3-rajlakT03u/ia3bl,
CHIXKEHUEM CIIOCOOHOCTU K MpoJsaudepanuu
U ocTeoreHHol auddepenuupoBke [75, 78, 79].
[lop nericTtBueM onyxosieBbIxX KaeToK MCK MoryT
nnddepeHIMPOBATbLCI B OMYXO0JIb-aCCOLUUPO-
BaHHble ¢pubpobaacTsl (OAD). MCK 1 OAD ume-
I0T CXOAHBbIN GEHOTUIl U HA6Op CUHTE3UPYEMBIX
UUTOKHHOB. OTiinuue OAD B pe3KkoM MOBbIIle-
HUHU YPOBHSA CUHTe3a TaKuxX MoJieKyJs, Kak VEGF
Y UHTepJIeMKHH-10, a TakXXe B 3KCIpPeCCUH Ta-
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KHUX MapKepoB, KaK IJIaJKO-MbIII€YHbIA aKTHH,
JIECMUH, pelenTop K pakTopy pocTa TPOMOOLU-
ToB (PDGF) [80,81]. OA® Takxe moaaep>kuBa-
I0T POCT ONYXO0JIH, a UX NOSIBJIEHUE MOXKET OBbITh
IPU3HAKOM YXYAllEeHUs TPOrHO3a JieueHu .

Bzaumopgeicteue MCK KM c onyxosibro MoxeT
OCYIeCTBJIATbCA Yepe3 NPsIMble MeXKKJeTOYHbIe
KOHTAKThI U NOCPEACTBOM BblJle/IeHUS IJUTOKU-
HOB M 3K30COM, COJlep>KallluX pa3/iMuHble OeJIK1
u PHK [82,83]. CuuTaeTcs, 4TO, KaKk U B cay4dae
HOpPMaJIbHOTO reM01033a, IPY B3aUMOJeNUCTBUU
C PaKOBBIMU KJIETKaMU IJIABHOM 0COGEHHOCThIO
MCK KM gBJsieTcs: cuHTe3 cieliuPpUIecKux Iu-
TOKUHOB, MNpeobpasyrIuX MHUKPOOKpYKeHHUe
Y BblJleJIIEMBIX 110/, KOHTPOJIEM PaKOBBIX KJie-
ToK [84,85]. Tak, npyu MM oHUM H3 KJIIOUEBBIX
$aKTOpoB, MHAYLUPYIOIIUM POCT OMYXOJIH, SIB-
JisieTcs UHTepJieKuH-6 (UJ1-6), KoTOpbIH Bblje-
nsetca MCK KM nog, seiictBueM ¢paktopa FGF-f3,
KOTOPbIH B CBOIO OUepe/ib CHHTE3UPYIOT KJAeTKHU
MM npu koHTakTe ¢ UJI-6 [86].

Jpyrumu ocob6eHHoctaMmu MCK KM, 6uaro-
NPUATHBIMU [JJIS1 Pa3BUTUS OMYXOJIH, SIBJSIOT-
€l UX MPOAHTUOTeHHbIH 3PPEKT U MMMYHOCY-
IpecCMBHbIE CBOMCTBA, I03BOJISAIOLIME PAKOBBIM
KJeTKaM u30eraTb peakLuid UMMYHHOH CHUCTe-
Mbl. MCK KM o0kKa3sbIBalOT BJIMSAHUE Ha MPOJIM-
depauuo T ¥ B-kneTok, MOTYyT UHTMOUPOBATH
aKTUBALMIO JeHAPUTHBIX KJeTok [87]. XoTs
JlLIs1 o4ara OMyXOJId XapaKTepHbl YCJIOBHUS TH-
nokcuy, B KM npu sToM MOXHO HabJwAaTb
NOBBbIIIEHHYI BacCKy/spU3alMi0, KpoMe TOro,
KM cyuTaeTca npuBJieKaTeJbHBIM JJ1 3aceJie-
HUSl PAaKOBbIMHU KJIETKaMU B TOM UYMCJIe B CBSI3U
c 60J1bIIMM KoJIn4ecTBOM cocyzoB [88]. [asgs MCK
KM npu 3TOM XapaKTepHO MOBbIIIEHUE YPOBHS
CUHTEe3a TaKUX MPOAHTHUOTEHHbIX MOJIEKYJ, KaK
VEGE, ¢aktop poctra ¢pubpobaactos-f (FGF-B)
U TpaHchoOpMUPYOIIUK pocToBOM dakTop-B
(TGF-f). Iln1oTHOCTH COCYZ0B B O4are OMYXOJIH
CUMTAETCS OJHUM W3 NPOTHOCTUYECKUX PAKTO-
pPOB, onpele/IsIlOIIUX UcXo[ sedeHus [89]. [Ipu
MM VEGF vnaynupyeT noBbllleHHe 3KCIIPECCUU
B MHEJIOMHBIX KJIeTKaX HeCKOJIbKUX MNPOTOOH-
koreHoB [90]. [ToaToMy cyliecTByeT HEOOX0U-
MOCTb B pa3pabOTKe MpenapaToB, HalleJIeHHbIX
Ha OrpaHHYEHHE COCYA000pa3zoBaHUS B OIMYyXO-
au. MCK KM moryT ABAATbCA OJAHOW U3 MHUlLlle-
Hell NoA06HOrO ieyeHus [74].

MCK onyxosy oT/iM4alOTCs OT 30POBBIX [J10-
HOPOB He TOJIbKO GEeHOTUIINYECKU, HO U TeHe-
THU4YecKU. B paboTe no usydyeHuro resoma MCK
KM 60/ibHbIX MM BBISIBJISIIMCh YYAaCTKU C NMOBbI-
IIEHHOW MyTabeJbHOCTBIO, T/le MOXKHO MpPeJAIo-



Ob3OP JINTEPATYPbI

JIOXKUTb HaJIM4Me TeHOB, BAXKHbIX B IPOrpeccuu
3a6osieBanus. [Ipu atom mytauun MCK Heo6s-
3aTeJIbHO UJEeHTUYHbl TAKOBBIM B OIYXOJIEBBIX
kjaeTkax [91]. [pyroil npuYMHONW reMaToJIOTU-
yeCKUX 3a00JIeBaHUN MOXET OBbIThb 3KCIpeccus
3H/IOTEHHbIX PETPOBUPYCOB, MPEJCTABJISIOIIUX
U3 cebs1 He KOAUpYIolive MOCJeL0BaTeJlbHOCTH
reHoMa 4 B HopMe MoJyaiiue [92,93]. AKTHBa-
[[Msl TPAHCKPUIILMK TaKUX 06JlacTed MoKa3aHa
IpY pa3HbIX BUJ|aX paKa, B TOM YHCJIe JIEHKEMUH,
rJie HabJ/110/1a/10Ch MOBbIIIEHUE IKCIPECCUU T10-
cnepoBaTteabHocTu HERV-K [94].

MCK KM MoryT urpaThe poJib Ha pa3HbIX CTa-
JUsX pa3BuTHA omyxouau [95,96]. KoHuenuus
npeMeTacTaTU4YeCKOM HUILU MpeJIoJaraeT, YTO
HUIIA crnelydPUUeCcKH U3MeHsSeTCd ellé [0 Io-
sIBJIEHUS ONyX0JIeBbIX KJIETOK 3a CYET CUTHAJIOB,
nonazawmux B KM [97,98]. Ha panHux cragusx
BO3HUKHOBEHME U POCT ONYXOJH MOTYT OBITh
CBsI3aHBbI C y>Ke UMEeKIUMCS HapyLIeHueM reMo-
110333 WK NOAAEPKKOM MYTAaHTHOI'O KJIOHA, KO-
TOPBIA MOXKET UMeTb HEKOe KOHKYpeHTHOe Ipe-
MMYILEeCTBO, IPUYUHBI KOTOPOTr'0 NMOKA HESICHBI.
CylecTByeT Npenoa0KeHUe, YTO B HEKOTOPbIX
c/ly4asix BO3BHUKHOBEHUE OMYX0JId MOXET ObITh
CBsI3aHO C JlepeKTaMU B CTPOMaJIbHbIX KJIETKaX,
YTO MOKa3aHOo B C/Iy4yae MUeJO0AUCIIIaCTUYeCKO-
ro cuHapoma [99,96]. Tak kak nonyssiguo MCK
KM MO0HO c4MTaTh OTHOCUTEJIbHO CTAOUJIbHOM
10 JIOKAJIU3alluy, B OTJIMUUE OT reMONo3THYe-
CKUX NpeJlleCTBEHHUKOB, BO3MOXHO (QOpMHU-
poBanue koJsioHun MCK, Hecymux MyTanuy,
B omnpezeséHHoM y4yacTke KM, rge oHu 6yayT
NOAJEepP>KUBAThb POCT MyTaHTHOI'O FeMOINI03THYe-
ckoro kjoHa [100].

UccnepoBaHus B3auMMOAEUCTBUM OIyXoJle-
BbIX KJETOK M HX CTPOMaJIbHOTO OKpY>XeHUS
B KM Heo6xoauMo JJis1 pa3paboTKHW HOBbIX Me-
TO/ZIOB JIeUeHUs] U NMPeoi0JieHUs] Pe3UCTEHTHO-
CTH, IPUYMHBI KOTOPOM 3a4acTylo HesiCHbL. UMe-

IouiMecss Ha J@HHbIM MOMEHT (OpMbl Tepanuu
ONyX0JieH, JIOKaJIM30BaHHbIX B KM, MOryT UMeTh
3ddeKT Ha pakoBble KJIETKHU, HO He Ha KJIeTKHU
MUKPOOKPYKeHHUS, KOTOpOe OCTAaéTcs U3MEHEH-
HbIM JaXke MOoCJe NPOBeAEHHOrO0 Jie4YeHUs, YTO
MOXXeT NPUBOAUTH K PaHHUM penuauBam [79].
B siuTepaType paccMaTpuBaeTCs TaKOW Cnoco6
JleueHus 3ab6oseBanuid B KM, npu koropom MCK
MCIIOJIb3YIOTCA KaK BEKTOp AJif AOCTaBKU pac-
TBOPUMBIX PAaKTOPOB B MUKPOOKpPY>KeHHe OIy-
XOJIW. JTO CBsA3aHO ¢ Murpanueit MCK B o6J1actu
BOCMAJIEeHUs1 COIJIaCHO TPaJIueHTy crneunudurye-
CKMX XeMOKMHOB, HanpuMmep VEGF, nHTepnei-
kuH-8, PDGF u gpyrux [101,82].

3akiaw4denue. Takum o6pazoMm, MCK KM
NpeACTaBASAIT COO0M TeTeporeHHy MNOMyJs-
LU0 KJIETOK, B COCTaBe KOTOPOM eCThb KaK He-
60J1b1110€ YHCJIO MJIIOPUIOTEHTHBIX KJIETOK, TaK
Y YaCTUYHO KOMMHUTUPOBAHHbIE Npe/LIeCTBEH-
HUKU. OCHOBHBIM HalpaBJieHHeM JuddepeHIU-
poBku MCK KM daBJisieTca ocTeoreHHoe, OHAKO
IpU ONpefie/IEHHBIX KYJbTypaJbHbIX YCI0BUAX
MCK neMOHCTpUPYIOT BbBICOKHH YpOBEHb ILJa-
CTUYHOCTH, AUdPdepeHUUPYSICh B ApyTrue TUIIbI
KJIETOK, YTO SIBJISIETCS NepPCIEeKTUBHBIM HAIpPaB-
JIeHUeM pereHepaTHBHOM Tepaluu. [eTeporeH-
HocTb MCK KM npu KyJnbTUBUPOBAaHUM Tpeoby-
eT OoJsiee [eTaJbHOrO U3y4yeHUs UX PeHoTHUNa
Y IPOUCXO0XK/IeHUS1, B TOM YHMCJIe U [1J11 pa3paboT-
KU HOBBIX METO/0B pereHepaTUBHOW Tepamnuu.
MCK KM wurparoT BaXHyl poJib B MaTOreHe3e
pa3JIMYHbIX FeMONO3TUYeCKUX 3a00/1€BaHUH, AIB-
JIAACh 4aCTbI0 ONYX0JIEBOTO MUKPOOKPYKEHHH,
YyepTbl KOTOPOrO MOTYT COXPAaHATBbCA U MOCJe
npoBeéHHOM Tepanuu. [laibHelilllee U3ydyeHUe
MCK KM Kak 4acTu CTpoMBbI, IOAJepKUBaAtoIer
pa3BUTHE OMYX0JIM, HE0OXOAUMO JJisl pa3paboT-
KU MEeTOZ0B JIeYeHUS U NpeLOTBpalleHUs pas-
BUTHUA PaHHUX PELUJUBOB U PE3UCTEHTHOCTH
K JIeYEHHUIO.
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IMMUNOSUPRESSION: THE NEED AND OPPORTUNITY
TO PROTECT PATIENTS AGAINST INFECTIONS BY VACCINATION

Pe3ome. UMMyHOCynpeccusi, 06yci0BAeHHAs
MHOTMMHM 3a060JieBaHUSIMUM H/WUJIU HeobXo4u-
MBIMHU CpeJCTBaMHU JieueHHUsl, NIPUBOAUT K IO-
BbIIIEHHOW BOCIPUMMYMBOCTH K UHQEKLUAM,
6oJiee TSKEJOMY HX TeyeHHUIo, 6oJiee 4acCTbIM
MHBAJIMAU3aLMU U JIETAJbHOCTH. 3allUTa TaKUX
NalMeHTOB OT UHGEeKUUN MeToJaMU BaKIMHa-
[IMM YMeHbLIaeT yKa3aHHble PUCKU. B 0630pe
06Cy/JAI0TCA UCTOJIb3yeMble CeroJHsA fedUHHU-
IIUM «IleJIeBble TPYIIbI» U «TPYIIbl pUcKa». Ha
MHOT'MX IIpUMepax NpescTaBaeHbl pa3Mephl Ha-
HOCUMOTO MH}EKIMAMHU YPOHa B IrpyIax pucka
(manueHTBI C MMMYHOCYIIpeccHMel) B CpaBHEHUHU
C YPOHOM B 06I1el HOMy/siLiMH, BO3MOXKXHOCTH
U oueHKa 3QpPeKTUBHOCTH BaKIMHALUU TPyNIl
pucka. [lo pe3ysbTaTaM pa3JiMUHbIX UCCIE0Ba-
HUH pacCMOTpeHbl 0CO6EHHOCTH CXeM BaKIIMHa-
[IMY I'PyNI PUCKa B CPaBHEHUM C BaKLMHALKeEN
1eJIeBbIX TPYI B 06L1el NOMY/ISALHH.

KiroueBble cj10Ba: MMMYHOCYINpecCUsi, UH-
dekuy, ypoH oT MHPEKIUH, BaKUHaALU, 3¢-
$EKTUBHOCTbD.

I'pynnsl pycKa U LesieBble rpynnsbl. ['pynnbl
pHCKa — MHOTO3Ha4yHOe IMOoHATHe. B MeguIMH-
CKOM aclleKTe TaKue Ipynibl BKIYAKOT JI0AeH,
Yy KOTOPBIX UMeeTCs NOBbILIEHHbIH, B CDaBHEHUHU
Cc 0b1el nonyasuuen, puck MHQEKIMOHHbIX 3a-
60JieBaHUH, CBSI3aHHbIN C COCTOSIHMEM OpraHU3-
Ma (MMMyHoOcCympeccusi), BO3pacTOM, MeCTOM
IOCTOSTHHOTO UJIK BpDEMEHHOT0 IPOKMBAHUS, Xa-
pakTepoM paboTkl. Haubosiee BbICOKUN OTHOCH-
TeJIbHBIX yliep6 MHPEK MU HAaHOCAT B rpynnax
JIoAel ¢ UMMYHOCYNpeccHel, 00yCa0BJIEHHOU
pPa3/IMYHBIMU MATOJIOTUYECKMMHU COCTOSTHUSIMH,
NpHYMeHsIeMON N0 HEOOXOAUMOCTH UMMYHOCY-

48

Abstract. Due to huge number of diseases
and/or necessary of their treatment,
immunosuppression leads to increased
susceptibility to infections, their more severe
course, more frequent disability and mortality.
Protecting these patients from vaccine-
preventable infections reduces these risks. The
review discusses the definitions of “target groups”
and “risk groups” used today. Many examples
show the size of damage caused by infections in
risk groups (patients with immunosuppression)
in comparison with damage in the general
population, the possibilities and evaluation of
the effectiveness of vaccination of risk groups.
According to the results of various studies, the
features of vaccination schemes of risk groups
were considered in comparison with vaccination
of target groups in the general population.

Key words: immunosuppression, infections,
damage from infections, vaccination,
effectiveness.

IIPeCCUBHOW Tepanved M BO3pacTOM CTaplie
65 s1eT. CylecTBeHHOE YMeHbllIeHHe PUCKa, 00-
YCJIOBJIEHHOTO TIOBBIIIEHHOW BePOSATHOCTBIO
MHQPEKLIMOHHON NaTOJIOTUHM, BO3MOXHO NYTEM
npodUIaKTUYECKON BaKLMHALMA NPOTUB MH-
beKuui, HAHOCAIUX CEPbE3HBIN YPOH (TAXKECTD
3a60/1eBaHUs, MHBaJIMU3a11s, JIETAJIbHOCTD).
HWcTopuyecky, 10 pa3paboTKU BaKIUH, I'PyI-
NOW pUCKA AJII MHOTHUX HWH(EKIUH SBJSAIOCH
BCe HaceJleHUWe WJIM Ollpe/ieJIéHHble BO3pacT-
Hble rpynmbl. TOJBKO NpoBeJeHUe MacCOBOU
MMMYHHU3allMUd pa3pab0TaHHbIMM BaKLHWHAMHU
KOpeHHbIM 06pa30M U3MEHUJIO CUTyaluio. B Ha-
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CTos1lleM 0630pe Ha OCHOBEe aHaJ/IM3a IPUMepPOB
yuiep6a oT uHPeKIu U 3pPeKTUBHOCTH Bak-
[UHAllMUM PacCMOTPEHbl OCHOBHbIE MPUHIIUIIBI,
Ha OCHOBAaHMUM KOTOPBIX pa3paboTaHbl NpaBUJa
BaKLMHAL UM TPYII PUCKA, B KOTOPBIX YPOH 00Y-
CJI0BJIEH UMMYHoOCynpeccuei. JlepeKkTbl UMMYyH-
HOM cUCTeMbl (MMMYHOKOMIIpOMeTAaLUsl) MO-
I'YyT ObITh BbI3BaHbl Pa3/JIMYHbIMU NPUYUHAMMU:
BpOX/I€HHbIe JiepeKThl (epBUYHbIEe UMMYHO/ -
GULMTHI) U BTOPUYHbIE UMMYHOJEe(QULIUTHI, BbI-
3BaHHble 3a00JIeBaHUSIMU U/UIH CpeACTBaMU
ux JiedeHus. JIlou 3TUX rpynn 0COOGEHHO 4acTo
CTAHOBATCS MUIIEHbI BO30OyAUTes el pasny-
HbIX UHQEKIMOHHbIX 3a060/IeBaHUN U HEPEeAKO
HOTubalT He OT OCHOBHOTO 3abo0JieBaHHs, a OT
NpUCOeJUHUBIINXCS UHPEKLIUM.

B kaneHJapsix NpUBUBOK pPa3/IMYHbIX CTPaH
npeAycMOTpeHa MaccoBasi BaKLMHaLUs LieJie-
BbIX TPyII HacesJeHUs1. B yeM pasiuyve noHATUI
«LejieBad rpynmna» v «rpymnmna pucka»? /o BBe-
JleHUsI UMMYHH3aluU JeTeld MPOTUB KOKJIILIA,
AudTepun, KOpY, KPaCHYXH, NapoOTUTa, THEBMO-
KOKKOBOW U POTaBUPYCHOM UHQEKLUH, a B psifie
CTPaH U NMPOTHUB HEKOTOPBIX APYrux 3abosieBa-
HUMH, BCe [IeTH C HEKOTOPbIMU BO3PaCTHBIMHU Ba-
pUaLMaMU ABJSAJIUCh TPynnon pucka. Kak Tosb-
KO B CTpaHe peaJM30BaHO pelleHre 0 MacCOBOM
BaKIMHAIUM AeTel NPOTHUB 3TUX UHPEKIUH, UX
paccMaTpUBaIOT Kak liesieBble TPYIIbI AJIS1 UM-
MyHM3allMU NPOTUB 3TUX HWHPeKUUH. [loka 3TO
pellleHUe He NPUHATO, AETH OCTAITCH IPynnon
pucka no TakuM HHPekyusaM. TakuM o6pazom
«TpyIna pucKa» MOXeT ObITh OXapaKTepHU30Ba-
Ha KaK Hay4YHO-MeJULMHCKOe MTOHATHE, a «1ieJie-
Basl Ipynna» — Kak NOHSTHEe OpPraHu3alMOHHO-
MeUIIMHCKOE.

Takue nedUHUIMM YKa3aHHBIX MOHATUUA He
MCKJIIOYAIOT TOTO, YTO KaXkJas lesieBas rpymnmna
COCTOMT U3 JIUI] C pa3HbIM YPOBHEM pHUCKa 3apa-
keHU4. JI101 1es1eBOY IPyNIbl C OBBILIEHHBIM,
B CPAaBHEHUH CO CPeJHUM BO3PACTHBIM YPOBHEM,
PUCKOM 3apaKeHUsi HU3-3a HMMMYHOCYIpEeCCUU
WJIM HEKOTOPBIX MOPPOJI0OTUYECKUX HApYILLIEeHUH,
NpeJCTaB/AT IPyNNbl pUCKA B COCTaBe 001l
nesieBod rpynmbl. OHU JAOKHBI ObITh BaKLUHHU-
pOBaHbI He TOJIbKO B IPUOPUTETHOM NOPSJKE,
HO U C COOJIIOZleHHEM BCeX [JONOJIHUTEJbHBIX
IpaBWJI, NPeAyCMOTPEHHbIX /IS TAKUX MalleH-
TOB. Takke B IPUOPUTETHOM MOpsJKe CaelyeT
BaKIIMHUPOBATb IPyNIbl PUCKA, AaXe eCIU OHU
IO TeM WJU UHbIM NPUYUHAM He BKJIIOUEHbI
B COCTaB LieJIeBbIX IPYIIII.

/IBa 00'bEKTHUBHBIX GaKTOpa ONpelessoT 3TU
IpyIIbl KaK TPYIIbI pUCKa:

1. moBbIlIEHHAas BOCIPUUMYUBOCTb TaKHUX
Joed K UHOUIUPOBaHHUIO, 6ojlee 3HAYH-
TeJIbHasl TsOKeCTb 3aboJsieBaHUs U 6oJiee
BBICOKHH YPOBEHb JIETAJIBHOCTH B Pe3yJib-
TaTe UHPEKIIMOHHOTO 3a60JieBaHUs U

2. 6osiee 4aCTbI KOHTAKT C MCTOYHUKAMH
MHOPEKLHNH M3-32 YaCThIX KOHTAKTOB C Me-
JUIUHCKOU cpenou [1].

HUMeeTcst cy6'beKTUBHBIN daKToOp, ycyryoJs-
IOLUH PUCK B 3TUX Ipynnax — HepeJKO Bpadu
0011el MPaKTUKU U Y3KUe CNELUATUCThI, B pe-
3yJIbTaTe HEJOCTAaTOYHOW OCBEJJOMJIEHHOCTH,
CYUTAIOT COCTOSIHUE TaKWUX JIloJell MpOTUBO-
NOKa3aHUeM /[iJIsl BaKLMHALUU U B pe3yJibTaTe
OCTaBJIAIOT UX 6e33alUTHBIMU OT UHGEKIHUH,
KOTOpble MOXXHO NpPeJOTBPaTUTh BaKIjMHALMeN
[2-5].

K rpynnaM noBbllIEHHOTO pUCKa HU3-3a 0CJa-
6/1IeHHOTO MMMYHHUTETA OTHOCAT JileTel U B3pocC-
JIbIX C BPOXKJAEHHBIMH HUMMYHOAePHUIIUTAMH,
a Tak»Ke JIAL, C Pa3JIMYHBIMU BTOPUYHBIMU HM-
MyHozaepunutamu (MHPekuusa BUY, onkosioru-
yeckue 3ab0JieBaHMs, NALMEHThbl C TPaHCIJIaH-
Talell reMON03TUYECKUX CTBOJIOBBIX KJIETOK
U OpraHoB, OOJIbHBIX CEPHOBU/HO-KJIETOYHOMN
aHeMMel, acljieHHWed M TUINOCIJIEHU3MOM, Ma-
LUEHTbl C XPOHUYECKHMMH BOCHAJIMTETbHBIMU
3a00JieBaHMAMHM, MalUEHTbl C AYyTOMMMYHHOU
naToJIorhew, JIIoAW B Bo3pacTe cTaplie 65 JieT
Y HEKOTopble Apyrue) [5]. [ naiueHTOB MHO-
TUX U3 3TUX rpynn ¢pakTopaMu, NOJaBJASIIIMMU
MMMYHHYIO 3allUTy, AABJSIOTCA He TOJbKO OC-
HOBHbIe 3260JIeBaHU per se, HO U IpUMeHsieMast
JL1S1 MIX JIedeHUs] UMMYHOCYTIpeCCHBHas Tepanus
(oHKOJIOTHMYECKMEe OOJIbHBIE, MALUEHTHI C TPAHC-
IJIaHTalUeH, NallueHThbl C ayTOMMMYHHOU 11aTo-
Jlorven).

YpoH oT nHpeK M B rpynnax pucka. Asa-
JIU3 MHOTOYMCJIEHHBIX MCCIeJ0OBAaHUNA OJHO-
3HAa4YHO IMOKa3bIBaeT, YTO YPOH OT HHQeKLUH
B 3TUX I'pyNnax 3HaYUTEJNbHO NIPEBBILIAET COOT-
BETCTBYIOLME IOKa3aTe/d B 0011el NOMY/ISUU
Y BapbUpyeT B 3aBUCUMOCTHU OT OCOOEHHOCTeM
rpynnbl (BpOXAEHHBIA WM NPUOOPETEHHBIN
MMMYHOJeQUIIUT, MPUYMHBI UMMYHHOU HeJO-
CTaTOYHOCTU — OCHOBHOE€ 3a00J/iIeBaHUe, ero Te-
panusi, BO3pacT) U 0COOGEHHOCTel BO30OyAUTeEs
uHbekyuu. Huxe npruBeieHbl NpUMepbl 3HAYHU-
TEeJIbHOTO YPOHa OT MHQEKIUH B rpynnax pucka.

M3BeCcTHO, YTO LUTOTOKCUMYECKass XHMHUOTe-
pamnusi, HanpuMep, paka MmoBpex/jaeT rymopaJsib-
Hble U KJIETOYHble Me€XaHU3Mbl UMMYHHOH 3a-
IIUTHl — CUCTEMY KOMILJIEMEHTA, MNPOAYKIUIO
MMMYHOIJI00YJIUHOB, T-IMMQPOLUUTH], MOHOLHU-
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Tbl/Makpodary, HeUTpPOUJbI, LEJOCTHOCTb
KOXXH WU CJIU3UCTBIX 060si04eK [6]. ITO BenéT
K IOBBILIEHHI0 BOCIPUUMYUBOCTHU K Pa3JIMYHbIM
MHQPEKIUOHHBIM areHTaM U CBSI3aHHOMY C 3TUM
NOBBILIEHHOMY PUCKY JieTaJlbHOCTU. Kak npaBu-
JIO, UMMYHOCYNIpecCUsl IPHU reMaToJIOTUYeCKUX
OMyXO0JIEBbIX 3a00JieBaHUAX 6o0Jiee BbIpaXKeHa,
YyeM y MalUeHTOB C COJUAHBIMU OMYXOJSAMU [7].
JTO JaBHO NNPOIEMOHCTPUPOBAHO NIPY BaKLWHa-
UM MPOTUB IPUIINIAa OHKOJIOTUYECKHUX OOJIbHBIX
nocjae pajUallMOHHOW Tepanuu — NPOTEKTUB-
Hble THUTPbl AHTUTEJN MOTYT ObITb MOJyYEHbI
y 80-90 % manueHTOB C COJUJHBIMU OIYXOJIs-
MU, HO Jivib y 30-40 % nanueHTOB c AMMOMOH
[8].

BOJIbIIMHCTBO pelWNMEHTOB aJlJIOTeHHbIX
Y 3HAYUTEJIbHAsA YaCTh — ayTOJIOTUYHBIX TPAHC-
IJIAaHTATOB TepsieT UMEIILUNCSA B pe3y/bTaTe
npeAllecTBYOIEd BaKUUHAUKU HMMYHUTET
IPOTHUB MOJMOMHUENTA, CTOJIOHSAKA, AUPTEPHUH,
KOpH, reMOPUIbHON M NMHEBMOKOKKOBBIX HWH-
dekuuit [9-11]. Toraa >ke BbIICHUJIH, YTO CIIYCTA
6 MecsieB MoOCJe MpeKpalleHUus LUTOTOKCH-
YeCKOW XUMMOTEpAnuU YJI0BJIETBOPUTEJIbHOE
$YyHKIIMOHMpPOBAaHUE UMMYHHOUM CHUCTEMBbI BOC-
CTAHABJIMBAETCA. JTO AAET BO3MOXXHOCTb Ipe-
KpaTUTb NpOoPUIAKTUUYECKOe MpHUMEeHeHHe
AHTHOMOTHUKOB U Ha4aTh BakMHaLuio [12]. Pa3-
BUTHE XPOHHUYECKON OO0JIE3HU «TPaAHCIJIAHTAT
IPOTUB XO35IMHA» MPENSTCTBYET BOCCTAHOBJIE-
HUIO UMMYHHBIX QYHKIIMHN y pEUIIUEHTOB Tpa-
cisiaHTara [11].

Y mauueHTOB C TpaHCIJIAHTaLlMed reMoInos-
TUYECKUX CTBOJIOBBIX KJIETOK UMEEeTCS BbICOKUH
PUCK pa3BUTUS OMACHBIX JAJiS KU3HU MHEBMO-
KOKKOBBIX MHQEKUUH. ITO B NEepPBYI0 O4Yepenb
OTHOCUTCAl K MalldeHTaM C IepecaZKou asjo-
TeHHbIX T€MOMO3TUYECKUX CTBOJIOBBIX KJIETOK,
OCJIO)KHEHHOM XPOHUYECKOW 60JIe3HbIO TPaHC-
IJIAaHTAT MPOTHUB XO03fIMHA. PMCK WHBA3UMBHBIX
IIHEBMOKOKKOBBIX UH(EKLUNA y HUX HE MEHee,
yeM B 20-30 pas Bblllle 110 CpaBHEHUIO C 0011eH
nonyasyuen [13-15].

[locsie TpaHCIJIAaHTALMU COJIUJHBIX OPTaHOB
PUCK OMyXoJieH, UHAYIUPOBAHHBIX MaMU/1JI0Ma-
BUpycaMy, B 20-100 pa3 npeBbllIaeT aHaJIOTHUY-
HbIM MOKa3aTeJib B 0011 el nonyasanyu [16].

[lo faHHBIM PeTPOCIEKTUBHOrO aHA/IN3a, Ya-
CTOTa TyOepKyJsié3a y MalueHTOB MOCJe TPaHC-
IJIAaHTAUUU COJUJHBIX opraHoB B 20-74 pasa
NpeBbIllIaeT aHAJOTUYHBIN [TOKa3aTeJ b B 0011 el
NONyJsiliMY, a JieTaJbHOCTb gocturaet 30 %
[17]. B Bpasuiuu nocsie TpaHCIJIaHTALMU Ileye-
HU WJIY MIOYKU CpeJid BCEX OMMOPTYHUCTUYECKUX
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MHPEeKLUUN (IPOTO30MHBIX, TPUOKOBBIX, BUPYC-
HbIX, 6aKTepuasbHbIX) 2 % cay4yaeB NPUXOAUT-
cs Ha Ty6epkyné3 [18]. B CIIA y 25 % peuunu-
€HTOB COJIUJHBIX OPTaHOB OPIOLUIHOW MOJIOCTH
Pa3BUJIMCH ONMOPTYHUCTUYECKHE HHPEKIIUH, U3
HUX y 53 % 3TH 3a60/1eBaHUsA BOSHUKJIU B Ilep-
Bble 6 MecsleB N0cJe TpaHCIIaHTauuu [19].

M HBa3uBHble IHEBMOKOKKOBble WHQEKLUHU
SIBJISIIOTCS OJJHOM M3 CaMbIX 3HAYUMBbIX NPUYKH
3a60/1eBaeMOCTU U JIETAJbHOCTU CpeAy NalU-
€HTOB C TpaHCIJIAaHTallMel reMOMO3TUYECKUX
cTBOJIOBBIX KJeTOK: 0.9-2.25% mnocne asnno-
TpaHcmiaHTtauuu U 0.4-0.6 % nocse aytoTpas-
cnsanTanuu [20-22].

[Ipy pake JErkvx BeAyIIMMU NOpPUUYUHAMH
CMEepTH SIBJSIIOTCS KaK OCHOBHOe 3abo0JieBaHUe,
TaK W UHQEKUHOHHblE OCJOXXHEHUS — IHEB-
MOHUSA U cencuc [23-25]. [lokasaTesn rocmnu-
TaJIM3aIMU U JIETAJTbHOCTU MPHU ITUX OMIOPTY-
HUCTHUYECKUX MHPEKLUSAX 3HAYMTEJNbHO BBIIIE,
yeM B o06Ouield nonyasuuu [26]. MukpobuoJio-
rMYeCKMM aHa/lM3 MOKpPOTbl TaKUX MalUeH-
TOB B Typlydu ObLI NOJIOXKUTENbHBIM B 77,3 %.
Yame Bcero Bbigensnu Aspergillus fumigatus
(23.9%), Haemophilus influenzae (14.1%),
Pseudomonas aeruginosa 13.0%), Klebsiella
pneumoniae U4  Acinetobacter = baumannii
(mo 9.8 %), Streptococcus pneumoniae (8.7 %),
Staphylococcus aureus (6.5%), Escherichia
coli (4.3%), Staphylococcus epidermidis
u Enterobacter cloacae (no 3.3 %). Ilo oxaHo-
My c/ay4yar Opuuiock Ha Proteus mirabilis,
Moraxella catarrhalis u Moraxella osloensis [2.7].

B rpynmax pucka 60JibLIONH YpPOH HAHOCAT
M TaK Ha3blBaeMble «JleTcKhe» uHdekyuu. Ha-
npuMep, IpU KOpu y JAeTed ¢ pakoM B 58 %
cay4daeB pa3Buiics mHeBMOHMT, B 20 % ciayya-
eB sHLedauT U B 8 % — 06a 3TU OCJIOKHEHUS,
a JIeTaJIbHOCTB focturana 55 % [28, 29].

[Ipy ayTOMMMYHHOM MNaTOJIOTHUU PHUCK HH-
beKMOHHBIX 3a00/1eBaHUM TaKXXe O4YeHb Bbl-
cok. CylecTBEHHO BO3pacTaeT TaKOW PUCK MPHU
ayTOMMMYHHBIX PEBMaTHYEeCKUX 3a60/IeBAHUSAX
[30, 31]. Y 60/1bHBIX peBMAaTOUJHBbIM apTPUTOM
M3-3a TSKeCcTU UHOEKIMU BJBOe yBeJUYUBAET-
csl puck rocnutanusauui [32, 33]. [Ipu cucrem-
HOM KpacHOW BOJIYaHKe MHQEKIMU — OJHA W3
IJIaBHBIX MPUYUH JieTaJbHOCTH [34]. B Hpane
YCTAHOBUJIM, YTO UHPEKIUU IBUJIUCh TPUUUHOU
CMepTH OOJIbHBIX CUCTEMHOM KpacHOW BOJIYaH-
Kol B 12.1 % ciy4aes [35].

['pynmnoi pucka siBJASIIOTCS TaKKe JIMIa JIH060-
ro Bo3pacTa c acljieHMel U HapyleHUs MU QyHK-
UM cesie3éHKU (TUIMOCIJIEHU3M). ITO 00yCI0B-
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JIEHO TeM, 4YTO ceJie3éHKa NpeJCTaBJseT cob6ou
He TOJIbKO JIell0 KPOBH, HO SIBJISIETCSI OPraHOM
reMonos3a. BnepBble HapylleHHWe HUMMYHHOTO
OTBeTa MOoCJe CIJIEHIKTOMUU ObLJI0 0OHapy»xe-
HO ellé B 1919 r B sKkcneprMMeHTe Ha KpbIcax
[36]. 'unocnieHW3M BeJET K MOBBILIEHHOMY,
0COOGEHHO y JileTel, pUCKY Celcrca, BbI3BaHHOTO
6eckancy/ibHbIMU OGakTepusiMu (Streptococcus
pneumoniae, Haemophilus influenzae, Neisseria
meningitidis).

K rpynnam prcka 060CHOBaHHO OTHOCST U MO-
*KWiblx jgoged. B CIIA BbIICHWU/IH, YTO TpUII
ABJISIETCA CYIeCTBEHHOM NPUYMHOM TOCIMUTa-
JIU3ALIMU U CMEPTH CPeJIU MOXKUJIbIX Jtofient [37].
Hanpumep, B nepruos ce30HHBIX NOABEMOB 3a-
6osieBaeMoctu 1976-2007 r.r. exxerojiHass pac-
CUMTaHHas CpeJHsAA OLlEHKa 4ucJa CMepTel OT
rpunna cpeau Jsiun, ctapiue 65 set B CIIA cocra-
Buia 21098, B rpynmne aun muaagume 19 et —
124, B rpynne aun, 19-64 net — 2385 ciy4yaeB
[38, 39]. HenpomnopiMoHa/JbHO BBICOKHM MOKa-
3aTeJb JIETAJIBHOCTH y JIUL CTaplle 65 JeT elé
6oJsiee BbIpakeH B rpymnme crapue 75 jet [40].
ITOo 06YyC/JIOBJIEHO CHUXXEHHbIM, B CpaBHEHUU
C rpynnaMy MOJIOAbIX, UMMyHHbIM OTBETOM Ha
JIIDOOM Yy>KepOAHbIN aHTUTeH, B TOM YHCJIE, Ha
BUpPYChI rpunima [41].

Bo36yauTtensiMu MHOEKUMW B rpynnax pu-
CKa MOTYT ObITb He TOJIbKO MAaTOTeHbl, HO U pas-
JIUYHbIE YCJOBHO MaTOTeHHble OpPraHU3MBbL.
Hanpumep, y manyeHTOB nocsie ajajlo- U ayTo-
TPaHCIJIAHTALMU TEMOTNO3TUYECKHUX CTBOJIOBBIX
KJIETOK NP HEUTPONIEHWU U3 KPOBU BbIJEJISIN
passnyHble rpaMmoTpuuaTtesnbHble (Escherichia
coli, Pseudomonas aeruginosa, Klebsiella spp.,
Stenotrophomonas maltophilia) u rpamnonoxu-
TeJIbHble (Koaryja3oHeraTUBHble CTApUJIOKOK-
ku, Enterococcus, Streptococcus, Staphylococcus
aureus) 6aKTepuH, a TAaKXKe pasJU4YHble BU/IbI
Candida [42]. IIpu aTOM cneKTp BO30yauUTeEN
M3MeHsIeTCl B JUHAMUKE U 3aBUCHUT OT XapakK-
Tepa TpaHCIJIaHTaTa. Tak, BblJeJieHue U3 KPOBU
rpaM(-) 6akTepui nocJje aJJa0TPaHCIIaHTAUU
yBesaudusiocb ¢ 1,4 % B 2002 . 0 6,4 % B 2014 T,
a 1mocJie ayToTpaHcmaaHTanuu —c 3,6 % 10
7,4 %, cooTBeTCTBEHHO. HanpoTuB, 4MCI0 BbI-
JleJleHuM rpam(+) GakTepud Mmocje ayTOTpaH-
CIJIAaHTALMU 3a TOT e MePUoJ, YMEHBIIUIOCH
c12,3% no 8,5 %.

M3MeHeHHUs cnieKTpa Bo30yAWTes el y maiu-
€HTOB C TPaHCIJIAaHTAI[Meld KOCTHOI'0 MO3ra U
reMono3TU4YeCKUX CTBOJIOBBIX KJIETOK ObLIU OT-
Me4deHbl U B 60Jiee paHHUe ro/ibl. B nepuog 1960-
1970 r.r. onnopTyHUCTHUYECKUE UHPEKIIUU OBLIU

BbI3BaHbI IPEMMYLIeCTBEHHO rpaM(-) 6aKTepu-
saMu [43],ac 1980 y naniueHTOB c reMaToJI0TU4e-
CKMMHU OHKOJIOTUYECKMMHU 3a60JIeBaHUSIMU U CO-
JIUHBIMHU OIyXO0JIIMU Ha4aJiCcs IO beM YaCTOThI
rpam(+) 6aktepuii. Ho B AxMagabane (MHaus)
y OeTell C OHKOreMaToJOTMYeCcKUMM 3aboJie-
BaHUSAMU IpU xuMuorepanuu B 2011 r. cpepu
O6aKTepHuaJbHbIX U30JIITOB Mpeobaaanu (78 %)
rpaM(-) 6akrtepuu: Escherichia coli (43.0%),
Pseudomonas aeruginosa (17,4 %), Klebsiella
pneumoniae (17,4 %), a Staphylococcus aureus
Bblfenuau B 22,2% ciaydaeB [45]. B 0630pe
S.Vento u F. Cainelli [6] oTMeueHO, 4TO ¢ KOHI]A
1960 go Hauana 1980 r.r. B CTPyKType GakTe-
pUAJIbHBIX OMNMNOPTYHUCTUYECKHUX UHPEKIUH
y 60JIbHBIX PAKOM C HEUTPOIeHUeN npeobaaaa-
aurpam(-) 6aktepuu (Escherichia coli, Klebsiella
spp, U ocobeHHo Pseudomonas aeruginosa), HO
yxke B cepeauHe 1980 r.r. cylecTBEHHO BO3-
pocaa, g0 60-70 %, noss rpam(+) MOHO3THOJIO-
ruyeckux UHQeKUUH (Koarysa3oHeraTHBHbIE
CTaQUJIOKOKKH, 3eJIeHsllde CTPEeNTOKOKKH,
Staphylococcus aureus). [Ipyu4yuHbl caBUra BO3-
OoyauTesell B CTPYKType ONMOPTYHUCTUYECKUX
O6aKTepuaJbHbIX MHQEKUUNA MOTYT ObITh CBSfI-
3aHbl, KAK OTMEYEeHO B JJaHHOM 0630pe, c 6oJee
arpecCUBHOM XUMHUOTepaANuen U, Kak cae/[CTBUE,
c 60Jiee 4YaCThIM pa3BUTHEM BOCNaJIEHUS CIU3U-
CTBhIX, C 60J1ee IJIUTEJIbHOW HEUTPONIEeHUEH, LIIU-
POKHM MpPUMEHEHUEM CepJleYHbIX KaTeTepoB,
MCI0/Ib30BaHMEM aHTaroHUCTOB H, penienTopos
U NpoPUIAKTUUYECKHM NpUMeHeHUeM TOpXHU-
HOJIOHOB /i1 NPOQUIAKTUKA UHOEKIUH, Bbl-
3BaHHbIX TIpaM(-) 6aktepusimu. Ho mnosiHOrO
npeAcTaBJeHUs O NPUYMHAX pacCMaTpHUBaeMO-
ro C/BUra elé HeT [6].

[IpuBeiéHHBbIE B 3TOM paszesie GpaKThl O Cy-
IleCTBEHHO 00Jiee 3HaYUTEe/JbHOM YPOHE OT UH-
beKMOHHBIX 3a00JIeBaHUM B TpyINmnax pUCKa
M3-3a MIMMYHOCYIIpECCUU B CPaBHEHHHU C 00Lel
nomnyJsisinyeld 060CHOBBIBAIOT BAXXKHYIO POJIb BaK-
UHONPOPUIAKTHUKU B ITUX Fpynnax.

JdPeKTUBHOCTL BaKLMHALMUM TPyNN pHUCKa
B NpeAyNnpexJeHUd KOHTPOJHUPYEMbIX UHPEK-
M. BakiuuHanuss MMMYHOKOMIIPOMETHUPOBAH-
HBIX JIUL] Ba>KHa M0 BYM NpU4YMHaM. Bo-nepBhIX,
OHa obecrne4yuBaeT 3alUTy MallMeHTa C HUM-
MyHOCyIIpecCueil OT CepbEé3HbIX HWHQEKIHUH,
BO-BTOPBIX, CIIOCOOCTBYET YMeHbIIEHUIO B 00-
el Mmonyasiiud UCTOYHUKOB WHPeKuuu [46].
B03MOHOCTb M 6€30N1aCHOCTb BaKIMHALIUH pa3-
JIMYHBIX TPYNI PHUCKA, 00YCJOBJIEHHOTO UMMY-
HOCyIpeccueu, NpoJeMOHCTPUPOBaHA MHOTUMU
He TOJIbKO KOHKPETHBIMHU HCCJIe[JOBAHUSMHU, HO
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Y OTYETAMM M0 pe3yJibTaTaM KOHTPOJUPYEMBIX,
C IBOMHBIM CJIENbIM KOHTPOJIEM, MHOTOI[€HTPO-
BbIX MCNIBITAHUW U aHAJIN30M MacCUBa NOJIy4YeH-
HbIX JaHHBIX METO/IaMU MeTa-aHalu3a.
JPpPeKTUBHOCTb BAKIMHALMM TAKHUX MALLU-
€HTOB ompejesifieTCA NPUPOAON U CTENEHbIO
MMMYyHoOCynpeccuu [46]. Huxe mnpuBeneHbl
IpUMepPhI, JEeMOHCTPUPYIOIIHE BO3MOXHOCTb,
30 PeKTUBHOCTb U HEOOXOJUMOCTb 3aLIUTHI OT
MHQEeKUN Ipynn prUcKa U3-3a MMMYHOCYyIpec-
CUU MeTOJaMHU BaKLMHALUU U psifila 0COOEHHO-
CTel NpoBe/ieHUsl BaKI[MHALIMU 3TUX TPYIIIL.
OfHOWM M3 rpynn pUcKa SABJISKTCA NalUeHThl
1oc/e TPaHCIJIAaHTALMU. Y PElUIUEHTOB IeMo-
NO3TUYECKUX CTBOJIOBBIX KJIETOK, €CJIU OHU He
peBaKUMHUPOBAHbl MOCJe TPaHCIJAHTALUH,
TUTPbl aHTUTEJ NPOTHUB BO30OyAUTEsNEd KOH-
TPOJMpPYyeMbIX UHPeKIUU cHuxeHbl [21, 47].
Jlaxxe eciv y TakUX NALlMEHTOB 00lee Koauye-
CTBO B-1MMOLMTOB BOCCTAaHOBUJIOCH, BOCIPU-
MMUYHUBOCTb K BO30OyAUTEN0 UHPEKIUU MOXKET
OCTaTbCSl MOBBIIIEHHOW H3-32 HEJOCTAaTOYHOTO
aHTUreHcrnequdUIECKOro OTBeTa BHOBb 00pa-
30BaHHbIMU B-numonuramu [21, 47]. [Ipuco-
eluHeHUe WHOEKIUNA U 00YCJOBJIEHHOTO HMMH
BOCMAJIEeHUsI MPUBOAUT K AUCPYHKIUHU aJljo-
TPaHCIJIaHTaTa U K OoJsiee JJUTETbHOMY MpHU-
>kuBJieHU10. [lo gaHHBIM aHasiM3a 6osiee 50000
nepecajiok MOYKMU MOKa3aHo, YTO, HECMOTPS Ha
CHUXKEHHYI0 M3-3a UMMYHOCYNIPECCUBHOM Tepa-
nuu 3¢pPeKTUBHOCTb BaKIMHALUM TAaKUX Maly-
€HTOB, BaKI[MHAllMS MPOTUB TpUNNA NpUBesa
K YMEeHBILIEHUIO PUCKa OTTOPKEHUS a/lJIOTPaH-
CIJIaHTaTa W JIETAJbHOTO HCXOJA B TedyeHUe
IepBOro rojia nocje TpaHcmaaHTanuu [48]. Ya-
CTOTa 6aKTepHUaJbHOU MHEBMOHUY Y MALIUEHTOB
10cJie TPaHCIJIaHTalUM OPraHOB TaK)Ke CHUXKa-
Jlach ToOcCJie BaKLMHALMM NPOTUB rpumnna [49,
50]. B HegaBHEM uccIeJOBaHUM MMOKAa3aHO, YTO
BaKLMHAL WA JleTel U IOAPOCTKOB IIPOTHUB ITHEB-
MOKOKKOBBIX HH(}EeKIIUH oAHOU 10301 Prevenar
13 nmocsie npoBeiEHHON Tepanyuu paka 6e3omnac-
Ha U UMMYHOJIOTUYeCKU 3pPeKTHBHA, HE3aBU-
CMMO OT MpeAbIAYIIUX UMMYHHU3AlUH MPOTHUB
3TUX ONMNOPTYHUCTHUYECKUX UHeKIUM [51].
Heob6xoauMMoCTh BaKIMHALMU TPYyIIN pUCKa
elé 6oJiee BaxKHA IPU HAJIMYUU y TALJUEHTOB CO-
NyTCTBYIOLIMX 3a00JIeBaHUN, KOTOpbIE CJIEAYET
paccMaTpuBaTh KakK JOMNOJIHUTEJbHbIE MpPeu-
KTOpbI BaKIMHalUU. Hanpumep, BbISIBJIEHO, YTO
Yy OHKOJIOTUYECKUX MalMeHTOB TAaKUMH IMpeu-
KTOpaMHU SBJISIOTCA XpOHHUYECKass 0OCTPYKTUB-
Hasl 60J1e3Hb JIETKUX U AuabeT [26].
AHasu3 MHOTHUX UCC/€eI0BaHUMN BBISIBUJI, UTO
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OTBET Ha MOJIMCAaXapH/-0eJIKOBble KOHBIOTAThI
B epuoz 3-12 MecsileB NMocJie TPaHCIJIAaHTa U
JIJIOTEHHBIX FeMOIMO03THYECKUX CTBOJIOBBIX KJle-
TOK 3aBUCHT OT BO3pacTa NaleHTOB, TUIIA BaK-
LUHBbI U HAJINUUsI/OTCYTCTBUS OOJI€3HU «TPAHC-
IJIaHTAT NPOTUB Xo03siMHa» [21, 22]. OTBeT Ha
KOH'BIOTUPOBaHHblE  MOJIKCAXapHU/-6e/IKOBbIE
BaKI[MHbI BbIllle, YEM HaA MOJMcaXapuHble [21,
52,53].

[lokazaHo, 4yTo 3Q(PeKTUBHOCTb OTBeTa Ha
BaKIMHbl 3aBUCUT TaKXXe OT CPOKa MMMYHU3a-
UM [0oCJe TPaHCIJIaHTALUW aJlJIOTEHHBIX Te-
MOIO3TUYECKUX CTBOJIOBBIX KJIETOK. Tak, BakK-
IUHALUs KOH'bIOTUPOBAHHOW MHEBMOKOKKOBOU
Bak1MHOMU [IpeBeHap 7 (3 #03bl), HayaTas yepes
9 MecdLeB nocJie TpaHCIJIAaHTALUH C IOC/IeAYI0-
muM, yepe3 18 MecsneB, BBeleHUEM OYCTEPHOU
J103bl TOJIMCAaXapUAHOW BakKUUHBbI [IHeBMO 23,
obecreumnsia yepes 24 Mecsina 6oJsiee BbICOKUE
YPOBHU aHTHTeJ, yeM BakuuHauusi [IpeBeHap
7, Ha4aTas 4yepe3 3 MecsdLa Noc/e TPaHCIJIaHTa-
LIMM C IOC/IeyI0LNM, yepe3 12 Mecs1eB, BBeJie-
HUeM 6ycTepHo# A03bl [IHeBMO 23 [54].

[lo faHHBIM psijia uccaefoBaHUM, 3G PeKTUB-
HOCTb UMMYHHU3aLUX NIPOTUB MHEBMOKOKKOBBIX
nHobekui BakuuHamu [lHeBMo 23 u [IpeBeHap
7 NMalLUEeHTOB C ayTOUMMYHHbIMU peBMaTUye-
CKMMM 3a00J1IeBaHHUSIMH 3aBUCUT OT NpUMeEHse-
MOM cXeMbl HUMMYHOCYIIpeCCUBHOU Tepanuu [30,
55-59]. BaknuHanus IlpeBeHap 13 okasasach
3dpdekTUBHOU U 6e30MacHOU y 60JIbHbIX PeBMa-
TOUJIHBIM apTPUTOM U CHCTEMHOU KpacHOU BOJI-
yaHko# [60, 61].

Be3onacHOCTb BaKLIMHALUY XKUBBIMU BaKILU-
HaMU B rpyniax pyucKa paHee BbI3blBaJla CEPbE3-
Hble ONaceHUsl U3-3a BO3MOXKHOW peaKTHUBALUU
aTTEHYUPOBAHHOr0 MaTOreHa B BUPYJIEHTHBIN
MCXOJHbIM IITaMM M3-3a UMMYHOCYIIPpECCUH Ma-
I[UEHTOB. B To ke BpeMsi OGbLJIO BbISICHEHO, YTO
y IpeiBapUTeJIbHO UMMYHU3MPOBAHHBIX JleTeH,
no3JHee TMOJYYUBIIMX HMMYHOCYIPECCUBHYIO
Teparnuio B CBSI3U C OCTPOH JieKeMUeH, 6bICTPO
CHUXKAeTCs aKTUBHOCTb aHTHUTEJ K BUpycaM
KOpH, KpacHyxy W naportuTa [62]. Eciu Takue
JleTH T0CJe HMMYHOCYNPECCUBHOTO JieYeHUs
MMeJId KOHTAKT C 60JIbHBIMU 3TUMH UHGEKIHU-
sIMM, aBTOpbI JJAaHHOTO MCCJIe[JOBaHUS, BbINOJI-
HeHHOTrO 6OoJsiee 20 JieT Ha3aj, peKOMeH/I0BaIU
C LeJIbI0 UX 3alUThl OT UHOEKIUU BBOJUTh UM
raMmma rJ100y/uH.

[losiydyeHHblE B psifie MCCIELOBAaHUUN pe3yJib-
TaThl IOKAa3aJ/y, YTO BaKLMHALUA [10CJIe TPaHC-
IJIaHTALlM¥ FeMONO03TUYEeCKUX CTBOJIOBBIX KJle-
TOK JocTaToyHOo 3¢ddekTuBHa [63-68]. Ecau
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MHAKTHBUPOBAHHbIE BaKIUHbI IPOTUB BETPSIH-
KU elllé He JIMIEH3UPOBaHbI, BaKIMHALUIO 2
Jl03aMHU >KMBOM BaKIMHbl pEKOMEH/J0BAaHO Mpo-
BOJUTb CEPOHEraTUBHBbIM MalUeHTaM MpU yc-
JIOBUHM, YTO Y HUX HET 60JIE3HU «TPAHCIJIAHTAT
IPOTUB XO35IMHa», yepe3 2 rojia mnocjie TPaHC-
IUIAaHTALlMA M He paHee, 4eM 4epe3 roJ, nocjie
NpoOBeJIeHUs]T MMMYHOCYIIPECCUBHOW Tepanuu
[69, 70].

[Ipu BcobllIKax KOpY aHAJIOTUYHbIE pEKOMEH-
Jlaii 000CHOBaHbI JJisl MAalMEHTOB C TPaHC-
IJIaHTaluuel 6e3 CTabUJIbHOU HMMMYHOCYIpec-
CUH WJIM XPOHUYECKOU 60JIe3HU «TPAaHCIJIAHTAT
NpPOTHUB X03siMHa» [64, 67, 71].

’KuBble BaklMHBI y NallMeHTOB NpPU HaMe-
YeHHOM TpaHCIJIaHTAl WU COJIMJAHBIX OpPraHOB
MOXXHO NPUMEHSTH, €C/IM Y HUX HET UMMYHOCY-
NPECCUU U [I0 TPAHCIJIAaHTALUX OCTAETCS He Me-
Hee 4 Hefenb [70]. [Ipu pa3paboTke pekoMeH/ja-
[[U# 110 MPUMEHEHMUIO XKUBBIX BAKIIMH B rpyInax
pYcKa, O0O0YCJOBJIEHHOTO HWMMYHOCYIIpeccHel,
0COOEHHO Ba)XHO yYMTBIBAaTb He TOJIBKO CpPOK
BaKLMHAUU U OCOOEHHOCTU CTaTyca KOHKpET-
HOTO MalUeHTa, HO U CIIelUPUIYHOCTDb BaKI[UHbI
U YpoBeHb puckKa HMHOUUUpOBaHHUS. Tak, x0T
NpUMEHSATh XUBYH BaKLUUHY NpoTuB Herpes
zoster mocJjie TPaHCIJIAaHTALUU COJIUAHBIX Op-
raHoB B I1eJIOM He peKoMeHJAyeTcs [5], y manu-
E€HTOB C IepecaXeHHOUN MeYeHbI0 WU MOYKOU
IpU MUHUMaJIbHOW UMMYHOCYIPECCUH U OTCYT-
CTBUM HeJlaBHEro HapylueHuss QyHKIIMU/OTTOp-
’KeHUsl TpaHCIJIaHTAaTa NpPHMeHeHWe AaHHOU
BaKLMHbl pEKOMEH/10BaJI0Ch U3-3a HAUBBICLIETO
pUCKa 3apakeHUs1 3TUM BUupycom [70]. Cerogns,
KOor/Jja pa3paboTaHa Y y»Ke Hayasla IPUMeHSAThCS
MHAKTHBUPOBaHHasA BaklMHa mnpoTtuB Herpes
zoster, MeToOM BbIGOpa [AJis 3alUThl MNaLU-
€HTOB C UMMYHOCYIlpeccuei, KOHEYHO, CTaHeT
npUMeHeHHe UHAKTHUBUPOBAHHOW BaKILUHBbI.

B ciyyasx, korja y pelMIMEeHTOB COJHUAHBIX
OpraHoOB IMOCJe TPAHCIJIAHTALlMK XUBble BaKLU-
Hbl IPUMEHSITh He PEKOMEH/YETCsl, a [0 TPaHC-
IJIaHTallUM BPEMEHU /[Jisi UMMYHHU3alUU BCEMU
npeJyCMOTPEHHBIMH [0 BO3PACTy BaKIIMHAMH,
BKJIIOYas KMBBI€, He XBAaTaeT, IPUOPUTETHO HAYU-
HaTb UMMYHHU3UPOBATh >KUBbIMU BaKLMHAMU He
MeHee, yeM 3a 3 Mecslia 10 TPaHCIJIaHTauuu [72].

[IpoaHanM3upoBaB pe3y/abTaThl Pa3JIMYHbBIX
uccaemoBanui, S.Cesaro M COaBT. OTMETHJIH,
YTO BC€ aBTOPHI MPHUIIJIM K BbIBOAY O HEOOXO-
JAUMOCTH BaKIMHALMU NALlMeHTOB C OHKOJIOTH-
YyeCKMMHU 3a00JieBaHUSMU [0 Hayasla UMMYHO-
cynpecciBHOUM Tepanuu [73]. K aHasoruaHomy
3aKJII0YEHUIO0 IPUILLJIN aBTOPbI U MHOTHX JPYTHUX

aHAJIMTUYECKUX 0630pOB, U KOHKPETHBIX UCCJIe-
JOBaHHH.

AHasu3 nyoJMKAlUHd U HMEWIUXCSI peKo-
MeHJallMil Mo BaKUMHALMU TPyIN pUCKaA MOKa-
3bIBaeT, YTO MPH pa3paboTKe cXeM BaKIMHALUU
rpynn puckKa, 00yc/J0BJIEHHOT0O UMMYHOCyIIpec-
cuel, BaXKHO YYUTBIBATh PsiJi GaKTOPOB:

1. dnugemuosiorndeckue ¢akTopsl (pacopo-
CTPpaHEHHOCTb HUHOEKIUU cpear oOllel
MOMYJIALMM, BKJIIOYass HOCHUTEJbCTBO Ia-
TOreHa; YPOH OT 3ab60JieBaHUSl — UHBAJIU-
Au3anus, JieTaJbHOCTbh, (GHUHAHCOBO-3KO-
HOMUWYECKHU U COIUMAJbHBIN ylllepb cpeu
o0LIel MONy/sLMU; CBEleHUsI 06 3THOJI0-
rid MHPeKUUd cpegu MaLMEHTOB TI'pyI
pUCKa U ypoOHe OT 3THUX UHPEeKIUH; oco-
GEHHOCTHU MyTel Nnepeaadyyd Bo3oOyauTeNei
TakUux UHPEeKIUH — pecnupaTopHbIN, de-
KaJIbHO-OpaJIbHbIX U AP.),

2. UMmMmyHosioruyeckue ¢akTopbl (0co6GeH-
HOCTH UMMYHOJePUIUTA — BPOXKAEHHBIN
WJIU IPUOGPETEHHDBIN; lePpeKTHbIE 3BEHDS
MMMYHHOHN CUCTeMbI; IJIybUHA UMMYHO/ie-
dunuMTa; CBeJleHUs O MOpeAlIeCTBYOIen
BaKI[MHAIUU ),

3. KniMHMKO-UMMYyHOJIOTUYECKME [OKa3aTe-
Jv (poJib OCHOBHOIO 3a60JIeBaHUSA U NPH-
MeHsieMOH MMMYHOCYNPECCHMBHOW Tepa-
MUU B PAa3BUTHUU UMMYHOJebUIIUTA; POJIb
Tepanuyd MOPOTHUBOONYXOJE€BbIMH MOHO-
KJIOHAJIbHBIMM AQHTHUTEJAaMH B UHAYKIHUH
MPOTEKTUBHOTO OTBeTAa HA BaKI[UHBI),

4. Hay4yHo-opraHu3alMoOHHbIH ¢akTop (Ha-
JIN4Ue JULLeH3UPOBaHHbIX BaKI[MH NPOTHUB
WHObeKI M, HAHOCAIUX CepbE3HbIN YPOH
namyeHTaM Irpynin pyucka),

5. BuoTexHoJioruyeckasi XapaKTepPUCTHKA
MMEIUIUXCS BaKUMH (PKUBble aTTEHYHUPO-
BaHHbIE UJIH Pa3JIMyHble MHAKTUBUPOBAH-
Hble, HAJIUUME B HHUX HMMYHOMOAYJISTO-
poB),

6. KIMHUKO-UMMyHOJIOTUYEeCKasl OLleHKa OIl-
TUMaJIbHOTO BpeMeHH BaKIIMHAIWHU (3aBU-
CUMOCTb OT BpeMeHH TPaHCIJIaHTAlluH UJIH
HayaJsia/OKOHYaHUsI UMMYHOCYTIPECCHBHOU
Tepalnuu; BO3MO>KHOE YMeHblIeHHUe, elllé [0
MpPOBeJ/IEHHUSI UMMYHOCYNIPECCUBHOU Tepa-
MUY UK TPAHCIJIAHTAIlUH, YPOBHS UMMYH-
HOW 3alyThl MaldeHTa, 06yCJI0BJIEHHOIrO
npelecTBYOLIEN BaKUUHALUENH; YMeHb-
1IeHMe UMMYHOJIOTUYeCKOU U NPOTEKTHUB-
HOM 3$PeKTUBHOCTH BaKLMHAIUH, BKJIIO-
yasi AJIMTEJbHOCTb 3alUThl OT UHPEKIUU
Y KIMMYHOKOMIOPOMETUPOBAHHBIX JIUIL),
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7. dnujeMuroJsioruyeckass U HMMMyHOJIOTHYe-
CKasl XapaKTepPUCTUKA POJIU UMMYHOKOM-
IIETEHTHOr0 OKPY>XeHUsI U ero crenudu-
YeCKOM 3alUTHhI B OlleHKe PHCKa HHULIU-
pOBaHUSI HWMMYHOKOMIPOMETHPOBAHHBIX
Jul, (laHHble 06 ONTHUMaJbHOM BpeMeHU
NpoOBeJleHUs] BaKLIMHALIUM JIUI], KOHTAKTH-
pPYIOLIMUX C MAllMeHTOM, B 3aBUCUMOCTH OT
BpeMEHM TpPaHCIJIAHTALLMK WJM Hadaja/
OKOHYAaHHSI HUMMYHOCYNPECCUBHOW Tepa-
UM Y UMMYHOKOMIIPOMETUPOBAHHBIX Ma-
IUEHTOB; BO3MOXXHOCTh HWJIM HEBO3MOX-
HOCTb BaKIMHAI[UU >KUBBIMH BaKIMHAMH
Jlo/nocjie TpaHCIJIAaHTALUHU C Y4ETOM 0CO-
OeHHOCTEH TpaHCIJaHTaTa (reMomo3TH-
YyeCKHe CTBOJIOBbIE KJIETKU UJIU COJTUIHbIE
OpraHBbl.

[Ipu pa3paboTke npaBUJ BaKIjMHALIMU TPYyMIl
pUcKa, 00YC/J0BJIEHHOTO MMMYHOCyIpeccHel,
nepeyurcieHHble GAKTOPbI OLEHHWBAIOT B KOM-
miekce. [IpuBenéHHble HMXKe NpUMepPBl UJLIIO-
CTPUPYIOT BAXKHOCTb KOMILJIEKCHOTO MOAX0/a.

Tak, Heo6X0AMMO Yy4YUTBIBATb OCOOEHHOCTHU
pPa3/JIMYHBbIX KaTeropuu JIUL, C UMMYHOCYIIpeC-
cueil. UMMyHHblIe JepUIIUTHI Y AeTeNl 4acTo SIB-
JIAIOTCSl pe3y/IbTaTOM FeHeTUYeCKHUX J1ePeKTOB.
NUMMyHOAeDUIIUTBI Y OHKOGOJIbHBIX SIBJISIIOTCS
pe3y/IbTaTOM KaK OCHOBHOI'O 3a00J/ieBaHUS, TaK
Y IPOTHUBOOIYXO0JIeBOM Tepanuu. HauBbIiclIUK
PUCK 3apaKeHUsl PelMIMEeHTOB TpaHCIJaHTa-
TOB 0OBIYHO MMeeT MeCTO BCKOpe IocJie nepe-
cafku. Jlnna, KOTopble MOJIy4aloT a/lJIOTeHHbIe
TPAHCIJIAHTAThl T€MOMO3TUYECKUX CTBOJIOBBIX
KJIETOK, SIBJISIIOTCS TPYNIIONA C HauboJiee ray6o0-
KOM UMMYHOKOMIIpOMeTalel, 00yCJ10BJIeHHON
pa3/IMYHBIMU MeXaHU3MaMH, KOTOpble Hu3Me-
HAIOTCA B JUHAaMHUKe IOCJe TPaHCIJIAaHTALMHU.
PellMNIMEeHTHI COJUJHBIX OPTAaHOB MOTYT OBITh
MMMYHOCYIIpeCCUPOBaHbl ellé [0 TpaHCIJIaH-
TallU{, XOTS OCHOBHOW NPUYMHOM HMMYHOCY-
Ipeccuy SBJASOTCA MNoJaBJswlve T-KJIeTKU
npenapaThl, Ha3HayaeMble AJis NPOUIAKTUKHU
Y Jle4eHUs] OTTOP>KEeHHUS TpaHCIJIaHTaTa [74].

OcobeHHO Ba)XHO, M3-3a JIETKOCTH Iepeja-
Yyl BO30OyAUTEJ IS, BAKIIMHUPOBATb I'PYINbl UM-
MYHOCYIIpeCCUPOBaHHbIX MMalUEHTOB MPOTHUB
MHObEeK U, BO30yaUTe/N KOTOPbIX IepefaroT-
C pecnupaTopHbIM NyTEM (IIHEBMOKOKKOBbBIE
MHQPEKLUH, TPUI, KOKJIWW, AUPTepUs], KOpb,
KpacHyXa, NapoTHT, BeTpsiHas ocma).

Hapsaay c BakinuHanuved, peKOMeHJ0BaHHOMN
JUIS1 TPYNI PUCKa, 0OYCA0BJIEHHOTO UMMYHOCY-
npeccue, NalUeHTOB CJAeAyeT 3alUIaTh Aaxe
OT ONACHBIX JAJII HUX KOHTAKTOB C HeBaKIUHU-
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POBaHHBIMHU YJIeHAMHU CEMbU U JIPyTUMHU JMlia-
MU, HaxOASAIIUMUCA B UX GJIU3KOM OKpY>KEHUHM.
[TosTOMy JiM1}aM M3 GJIU3KOTO OKPYKEHUSI UMMY-
HOKOMIIPOMETUPOBAHHOIO MaleHTa TaKxXe Lie-
JiecooOpa3HoO NMPOBOJAUTH BaKLMUHaLUIO. B KoH-
KPEeTHbIX CJydyasX MOTYT NPUMEHSTbCS 0COObIe
pekoMeHJauuy. Hanpumep, 1unaMm ¢ MMMYHO-
flepUIIUTOM He pPeKOMeHJAYIOT IocelaTb Tep-
PUTOPUU C NPUPOJHOOYArOBbIM HHQEKIUAMHU.
PekoMeHpanus nmayveHTaM C MMMyHoZepUIU-
TOM He M0CelaTb TEPPUTOPUH, SHJAEMUYHBIE 110
KEJITOU JIMXOpajiKe, SIBJISIETCSI BBIHYKJEHHbIM
pellleHUeM, NOCKOJIbKY *KUBYI0 BaKLIUHY IPOTUB
3TOM MHEKI MU BOOOIIE HeJib3s BBOAUTD JIIO/SM
C BbIpaXK€HHbIM HMMYHoAebunuToM. /[lpyroi
npuMep: UMMYHOKOMIIPOMETHPOBAHHBIN 4eJo-
BEK He JI0JDKEeH B TeueHUe ONpeJieJIEHHOr O Bpe-
MeHU KOHTAaKTUPOBaThb C HMMMYHOKOMIIETEHT-
HbIM 4YeJI0BEKOM, MMMYHU3UPOBAaHHbIM >KHUBOM
BaKIMHOM; 60Jiee TOro, UIMMyHOKOMIPOMETHUPO-
BaHHbBIN 4YeJIOBEK He JJ0/PKeH KOHTAKTUPOBAaTh
Jlaxke C MOJI3yHKaMH/nmamiiepcaMu MJIaJieHIa,
MMMYHU3WPOBAHHOTO >KUBOW pPOTaBUPYCHOM
BaKIMHOM, eCJiM OT MOMEHTa BaKLUHALUU pe-
6€HKa npolio MeHee 4 HeJlesb (Iepyo/, Bblje-
JieHUs ¢ peKaJusMHU KHUBOT0 BAKLIUHHOTO BUDPY-
ca) [5].

Ecin B Tepanuio OHKOOOJIbHBIX, KDOME XHU-
MUO-, paAuoOTepanuM, BKJIOYEHbl MpenapaThl
IPOTHUBOONYX0JE€BbIX MOHOKJIOHAJIbHBIX aHTU-
TeJl (HanmpuMep, pUTyKCMMab NpPU HEXOJKKHH-
CKUX JTUMPOMax WM aJeMTy3yMab NpU XPOHHU-
yeckoM JMMoJieiKo3e U KOXKHON T-KeTouHOoU
JuMdpoMe), OHM OrpaHUYUBAOT 3PPEKTHUB-
HOCTb BaKIMHALIMU NPOTUB UHPeKUH [75, 76].
dTo obycnoBaeHO mnogaByeHueM Bcex CD20+
B-numdonutoB putykcumabom u Bcex CD52+
3peJiblX JTUMQOLUMTOB, MOHOLLMUTOB U JEHAPUT-
HbIX KJIETOK — aJIeMTy3yMaboM COOTBETCTBEH-
HO, IOCKOJIbKY TaKHe MapKepbl UMEIOT He TOJIb-
KO MaJIMTHU3UPOBaHHble, HO W HOpPMaJibHble
MMMYyHHble KJIETKM YKa3aHHbIX MNOMyJSALUMN.
CinenoBaTe/ibHO, MUMMYHOCYNPECCHSI COMPOBO-
KJaeT HeOOXOAUMbIH JieueOHbIN 3 PeKT U 3TO-
roJjieueHus. [103TOMy y TaKMX AaLUEHTOB HYXKHO
0COOEHHO TLaTeJbHO BbIOMPATh ONTHUMaJIbHOE
coueTaHUe BpeMeHU BaKLHUHALUU U NpUMeHe-
HUS1 BbILI€HAa3BaHHBbIX MpenapaToB aHTUTE]
B KayeCTBe KOMIIOHEHTA NPOTUBOOMYXOJIEBOU
Tepanuu.

Bhlllle y>ke 0OTMeuYeHo, YTO OJHUM U3 paKTo-
POB, onpeAeasiloUUX pa3paboTKy U 3PpPeKTUB-
HOCTb peKOMeHJAalMil M0 BaKLMHALMU TpyNIl
pPUCKa, SBJISIETCS OLleHKAa paclpoCTPaHEHHOCTHU
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KOHKPETHOU WHQEKIUH, BKJOYAs HOCUTEJb-
CTBO eé BO30OyAuTessl, B OOLieHd MNOMyJsAIUH
Y B rpymnnax pycka. [lo faHHbIM OHOT'O KaHaJ-
CKOTO HccJefoBaHUsA [77], U3 BblJe/eHHbIX U3
KpPOBH 00JIbHBIX UHBAa3WBHOW MTHEBMOKOKKOBOM
MHeKIMel CEpOTUIIOB MHEBMOKOKKA, COOTBET-
CTBYIOIIMX COCTaBy BakKUMHBI [IHeBMO 23 B To-
pPOHTO, 60Jiee TPeTU OTCYTCTBOBAJIM B COCTaBe
BakUMHBI [IpeBeHap 13. ABTOpbI paccMaTpuBa-
I0T CBOU pe3yJIbTaThl KaK OCHOBaHUe JJif 6oJiee
LIUPOKOro NMpUMeHeHUs BaKIUHbI [IHeBMO 23
y HMMYHOCYIIPECCUPOBAHHBIX JeTel cTaplie
2 netT. OfHaKO NMpPU 3TOM HEOOXOAUMO YETKOE
yKa3aHue Ha HeoOXOJUMOCThb MNpeBapUTEJIb-
HOH, 0 BBeAeHUs [[HeBMo 23, UMMyHU3ALUHU
KOHBIOTMPOBAaHHOW NHEBMOKOKKOBOW BaKIlU-
HOM JleTel B BO3pacTe, KOI4a UMMYHHBIA OTBET
Ha IOJIMCAaXapubl ellé He pa3BUBAeTCd WJH
c1abo BbIpaXKeH JaXe y HWMMYHOKOMIIETEHT-
HbIX JleTeld. ITO TeM GoJsiee BaXKHO, €CJIU PEKO-
MeHJjallMsl OTHOCUTCS K JleTAM C JedeKTaMu
MMMyHUTeTa. Hanpumep, B pekoMeHZaLUAX
IDSA u apyrux y neter ¢ XpOHUYECKUMHU BOC-
HNaJMTeJbHbIMU 3a00JIeBAaHUSIMU W HaMeuyeH-
HOM UIMMYHOCYIIPECCUBHOM Tepanueu, HauMHas
C 2-JIeTHero Bo3pacTa, npuMeHeHue [[HeBMO 23
pesycMOTpPEeHO yepe3 8 HeZeJib Ioc/e npejBa-
pUTEJIbLHOTO BBeJleHUs 13-BaJieHTHOW MHEBMO-
KOKKOBOU KOH'BIOTMUPOBAaHHOW BaKLMHbI U IO-

BTOpHO 4yepe3 5 sieT [5 u ap.]. B To ke Bpems
NpUBEeJEHHBIN NPUMEP KaHaJCKOTO HCCIe0-
BaHUA [77] AeMOHCTpUpYeT BaXKHOCTb Y4éTa
3TUOJIOTUYECKOW CTPYKTYpPbl MHPEKIUHA B IO-
NyJALUY U B IPYINax pUcKa B KOMIIJIEKCE C Y4é-
TOM pOJIM Jpyrux GpakTopoB [Jjisi pa3paboTKU
npaBuUJ BakuMHanuu. [Ipu aToM 0653aTesibHO
HY>KHO Y4YUTbIBaTb BO3paCTHble O0COOEHHOCTH
pPasBUTUA UMMYHHOI'O OTBETA Ha M0JIMCAXapUJ-
Hble, OeJIKOBbIe UJIU OeJI0K-TI0JIMcaxapyui KOH'b-
IOTUPOBaHHbIE UMMYHOI'€HBI.

Takum o6pa3omM, HeCMOTpS Ha To, UTO 3 Pek-
TUBHOCTb BaKIWHALUK NPU UMMYHOCYNIPECCUH
MeHbllle, YyeM B 06uleid MOMyJsiLiuM, BaKLHHa-
M B 3HAYMTEJIbHOW CTelleHW CHWXaeT YpPOH
OoT UHQEeKUUH U B rpynnax MMMYHOCYyIpecCH-
poBaHHBIX auL. [Ipy 3TOM oyeBHJHA Lies1ecoo-
O6pa3HOCTb Ja/JbHENIIero COBEpLIEHCTBOBAHUSA
BaKIIMH, CIOCOOOB U CXeM UX BBeJleHUS C LieJIbI0
noBbllIeHNUs] 3P PEeKTUBHOCTH BaKLMHALLUU UM-
MYHOCYIIpeCCUPOBAHHBIX JIUL.

Cy4éTOM 04eHb 3HAYUTEJIbHOTO OTHOCUTEJIb-
HOT'0 ypoOHa OT UH(EKUHUU NPU UMMYHOCYIIpec-
CUH, NPEeBbIIIAIOIET0 TAKOBOM B 00LIel momy-
JIALUM, BaKIIMHALMIO JIUL, C UMMYHOCYIIpeccuen
clefyeT paccMaTpUBaThb KaK MPUOPUTETHYIO.
[TosToMy BaxkHO B GpopMUpyeMbIi 3aKa3 Ha IO-
CTaBKy BaKLMH BKJIIOYaTb He TOJIBKO LieJieBble
IPYIIIbl, HO ¥ TPyNIbI PUCKA.
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K CBEAEHUIO ABTOPOB

ypHan «BecTHUK rematonormm» nyb6ankyeT ctaTbh
no BceM Npobsemam remMatosniorMum, a TakxKe Mo CMeX-
HbIM Npobaemam ¢ APYrMMU MEANLNHCKMMU CrieLmab-
HocTaAMMK. MybBnaunKytoTca nepenosble U OPUrMHAMbHbIE
CTaTbM, KpaTKuMe coobLWeHuA, 3aMeTKM U3 MPaKTUKK,
nekuumn, 0630pbl, NMCbMa B pegakumio. Bece npeacras-
NnAemMble MaTepwuanbl peLeH3npytoTca U obcyxapatoTca
peAaKUMOHHOM Konnermen.

Obuwjue npasuna. PyKonucb cTaTbW AOMKHA ObITb
npeacTaBfeHa B OAHOM 3K3emnaape, HanevyaTaHHOM
12 wpudTom yepes 2 MHTepBana Ha OAHOWN CTOPOHE
6enon bymarn pasmepom A4 c nonsmum 2,5 cm no obe
CTOPOHBbI TEKCTA. PyKonncb OpUrMHanbHOM CTaTbu A0NXK-
Ha BK/AtoYaTb: 1) pestome; 2) Kawo4yeBble cnoBa (BCé —
Ha PYCCKOM W aHIMMUCKOM A3blKax); 3) BBeaeHue; 4)
maTepuanbl U MeToabl; 5) pesynbtaThl; 6) 0bcyKaeHUe;
7) Tabaunubl; 8) nantocTpaumm 1 NOANUCKU K HUM (Tabau-
Ubl U MANKOCTPALLUM C NOANMUCAMM PACNONAratoTCa He-
NocpeacTBEHHO Mo TeKkcTy); 9) bubanorpaduio. Cratba
[ONKHA MUMeTb BU3Y pyKkoBoauTensa otaena (Kadenpol,
nabopatopun), U3 KOTOPOro BbIXOAUT CTATbA W MevaTb
AaHHOTO yupexaeHuA. MNepsblii IUCT CTaTbU AONKEH CO-
AepaTtb: 1) HasBaHMe cTaTby; 2) GaMUANK U UHULMANBI
aBTOPOB; 3) NONHOE HAa3BaHWE YUYpeXAEHNA, B KOTOPOM
BbINO/IHANACL paboTa (BCE — HA PYCCKOM M aHIIUMK-
CKOM fA3blKax). O6bem OpUrMHaNbHOM CTaTbM, KaK npa-
BMIO, HEe AonXeH npesblwatb 10-12 mMaWMHONUCHBIX
CTPAHWUL, KPATKUX COOBLLEHMI U 3aMETOK M3 NpPaKTU-
KM — 4—6 cTpaHuu, nekumit n ob63opos — 15 cTpaHuu,.
Ha nocnepHeit cTpaHuue HeobxogMmbl NoANUCKU BCeX
aBTOpPOB, a TaKxKe GdaMuanA, UMA, OTYECTBO, NOYTOBbIN
agpec, Homep TenedoHa (xkenatenbHo dpakca u e-mail)
aBTOpa, OTBETCTBEHHOIO 33 KOHTAKTbl C peAakumen.
Bce anemMmeHTbl PYKONUCU AONXKHbl HAXO-
ANTbCA B ogHOM danne.

Pesztome (Ha pycCKOM M aHIIMNCKOM fA3blKax) neyaTa-
€TCA Ha oTAe/bHOM cTpaHuue. O6bem pestome AONKEH
6bITb He 60nee 200250 cno.. Ha aTol ke cTpaHuue no-

A60ynkadeipos K. M., LLlunoea E. P.

MeLLAtoTCA «KaoYeBble cioBa» (0T 3 A0 6 CNOB Ha pyc-
CKOM W aHI/IMMCKOM fA3blKax).

Unarocmpayuu (PUCYHKM, Anarpammbl, oTtorpadum
B YepHO-6es10M N306parkeHNKn) pacnonaratoTca cornac-
HO WX YNOMWHaHUIO B TeKcTe. Moanucu K unncTpaum-
AM MeYaTatoTcA HENOCPEACTBEHHO NOA HUMM C HYMepa-
umnen apabckummn umppamm COOTBETCTBEHHO HOMEpPaM
PUCYHKOB. B nognucax K MukpodoTorpadpuam Hago yKa-
3bIBaTb CTEMNEHb YBE/INYEHWA.

Cnucok numepamypsl nNeyaTaeTca Ha OTAeNb-
Hom(—bix) nucte(—ax). BCE PABOTbl NEPEYUCNAIOT-
CA B NOPAAKE LUMTUPOBAHUA (CCbIJIOK HA HUX
B TEKCTE), A HE NO A/IGABUTY HGAMWUIUA NEP-
BbIX ABTOPOB. Bubnuorpadumyeckne CCblIKM [atoT-
€A apabckmummn umdpammn B KBaApaTHbIX CKobkax. Mpu
YNOMMHAHUMU OTAENbHbIX GamMUAWIA aBTOPOB B TeK-
CTe MM [JO/IKHbl MNpeawecTBoBaTb MHUUManNbl (da-
MWANN MHOCTPaAHHbIX aBTOPOB MNPUBOAATCA B OpU-
TMHaNbHOM TpaHcKpunuuu). [opAaAoK cocTaBaeHuA
CNUCKA crieaytowmn: a) aBTop(—bl) KHUIM UAKW CTaTby;
6) Ha3BaHWE KHUMM WAN CTaTbW; B) BbIXOAHbIE AaHHbIE.
Mpy aBTOPCKOM KONNEKTUBE A0 4-X YENOBEK BKOYU-
TENbHO YNOMWHAIOTCA BCE aBTOPbI (C MHMUMANaMu no-
cne dammanin), Nnpym 6oAbLINX AaBTOPCKUX KONNEKTUBAX
YNOMMHAIOTCA TPU NepBbiX aBTopa U AobasnseTca «u
Ap.» (B MHOCTpaHHOW nuTepaType «et al.»). B cnucke
LUUTUPYEMOI NUTepaTypbl YKa3blBAOTCA: a) ANA KHUT —
bammnuna n nHMumMansl aBTopa, NOJHOE Ha3BaHMe pabo-
Tbl, MECTO U rof, u3aaHua; 6) 4nA »KypHaabHbIX CTaTen —
bammanmn M MHUUKMaANbI aBTOPOB, Ha3BaHWE KypHana,
rog, Homep, CTpaHULbl «OT» U «40»; B) ANA aBTopede-
paToB AuccepTaunin — pammamm U UHULMANbI aBTopa,
[OKTOPCKas MM KaHAMAATCKasA, NOMHOe Ha3BaHMWe pa-
60Tbl, rof, MecTo U3gaHus.

CTaTblo B 3/1EKTPOHHOM BMAE OTNPaBAATb OTBET-
CTBEHHOMY CeKpeTapto KypHana [nasaHoson T.B.
no agpecy: tatyana-glazanova@yandex.ru ¢ nomeTKo
«BecTHUK femaTonormmn».

NMPUMEP

®edepanbHoe 20cydapcmeeHHoe brodxemHoe yupexcdeHue « Pocculickuli HayyHo-uccnedosamesnscKuli uHCMuUMym
2emamosnoauu U mpaHcgysuonozuu ®edepasbHo20 MeOUKO-bUos102u4ecKko20 aezeHmemaa», 2. CaHkm-lemepbype
COBPEMEHHbIE BO3MOXHOCTU TEPANUU BOJIbHbIX ANNTACTUMECKON AHEMUEN

Pe3tome. B sieyeHuu anaacmuyeckoli aHemuu ...
KntoueBble cnoBa: aniacmu4vyeckasa aHemMus, ...

Abdulkadyrov K. M., Shilova E. R.

Russian Research Institute of Hematology and Transfusiology, St. Petersburg
MODERN THERAPEUTIC POSSIBILITIES FOR TREATMENT OF PATIENTS WITH APLASTIC ANEMIA

Abstract. Aplastic anemia ...
Key words: aplastic anemia, ...

Peakonnerna ocraendeT 3a coboil MpaBo COKpawaTb M peaakTMpoBaTb cTaTb. CTaTbM, OdOPMAEHHbIE
He B COOTBETCTBUM C YKa3aHHbIMMW NPaBUNAMK, HE MPMHMMAIOTCA M aBTOPaM He BO3BpaLLatoTCA.
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