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JIEYEHHE NOKHUbIX MALMEHTOB C MHOMECTBEHHOW MUE/IOMOH
HA COBPEMEHHOM 3TAINE
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Konmarxmui: Cmanucnae Cemenosuu beccmenvueé bsshem@hotmail.com

Mbt ucnonvzosanu bopmezomud 6 couemaruu c dexcamemasonom (VD) u bopmeszomubd 6 couemarnuu ¢ meaganarnom u npeonusonronom (VMP)
6 neyeHuu 56 paree He AeUeHbIX NOJCUNBIX NAUUEHMO8 ¢ MHOdcecm@elHoi muenomoii (MM). Bospacm 6onehbix konebanca om 65 do 89 nem.
TIpu ucnoavsoeanuu VMP obwuii omeem cocmasun 83%. I[loanoii pemuccuu docmuenu 33,3% 6oavHbix (CymmapHblii noKkasamens noAHOL
u 6auskoil k noanot pemuccuu) (kpumepuu EBMT). B epynne 6oavhbix, noayuasuiux VD, obuuii omeem cocmasgun 73%. Y 34,6% boavhvix Gvina
noayuena noaxas pemuccus. Meduana obuieii evincusaemocmu 6oavhbvix, noayuasuux VD uau VMP, ne docmuenyma. Meduana beccobbimutinoii
svidcusaemocmu cocmaguna 15u 17 mec coomgememeento. [lobounvie 3¢pgexmut 6opmezomuba npedckazyemvl u ynpagasemsl. Bnpeobaadarowem
bonvuiuHcmee cayuaeg HabaOanucy acmenus, Heljponamus, HeimponeHus u anemusi. Cepbe3Hbie OCA0NCHEHUSI 6CMPEHancy Kpaiine pedKo.
Pesynvmamot npumenenus VMP u VD noseonstom omuecmu 5mu cxembl K HOBbIM HOOX00AM 6 eUeHUU NONCUNBIX DONbHBIX C BNEPBbIe BbIABNCHHOI
MM. VMP u VD evicokoaghghexmuaHoi 1 Xopouio NePpeHoCImcst RONCUAbIMU nayuenmamu (> 65 1em) ¢ enepevie visienerHoi MM.

Karouegvle caosa: 6opme3zomubd, MHOJNCECMBEHHASI MUEAOMA, Ne4eHUe, NOAHASL PEMUCCUS, 00Uas BbIICUBACMOCTb, HEUPONAMUS

MODERN STRATEGIES IN THERAPY OF ELDERLY PATIENTS WITH MULTIPLE MYELOMA

S.S. Bessmeltsev', L.V. Stelmashenko’, E.V. Kariagina®, N.V. Stepanova’, G.N. Salogub’, T.L. Shelkovskaya?,
T.A. Malakhova?, I.A. Skorokhod’, E.I. Podoltseva’, N.O. Saraeva®*, O.1. Kovaley’, A.V. Klimovich’,
N.V. Medvedeva®, K.M. Abdulkadyrov’, L.I. Krylova?, T.H. Potrachkova’®, M.A. Novikova’, E.R. Machulaitene’,
E.IL Darskaya®, L.M. Matukhina®, N.A. Kotova®, O.Ya. Kostina’, I.A. Novokreshchenova’

!Russian Research Institute of Hematology and Transfusiology, St.- Petersburg; *City Hospital 15, St.- Petersburg, >St. - Petersburg State
Pavilov Medical University; “City Hospital 31, St.- Petersburg; SIrkutsk Region Clinic Hospital; *Irkutsk State Medical University;
’Department of Hospital in station Smolensk; éRaisa Gorbacheva Memorial Institute of Pediatric Hematology and Transplantology,
Road Clinic Hospital, St.- Petersburg

We used the bortezomib plus dexamethasone (VD) and bortezomib plus MP (VMP) in 56 previously untreated elderly patients with multiple myeloma.
The patients were 65—89 years old. For patients who received bortezomib plus MP the overall response rate was 83%. 33.3% of patients achieved com-
Pplete response (near-complete response + complete response) (based on EBMT criteria). For patients who received bortezomib plus dexamethasone the
overall response rate was 73%. 34.6% of patients achieved complete response. Median overall survival in patients treated with bortezomib plus dexa-
methasone and bortezomib plus M P has not been reached. Median event-fiee survival was 15 and 17 months respectively. Side effects of bortezomib
were predictable and manageable. The most common adverse events reported were asthenia, neuropathy, neutropenia and anemia. Serious adverse
events were rare. These results establish VMP and VD as modern strategies in therapy of elderly untreated patients with multiple myeloma. VMP and
VD is highly effective and well tolerated in elderly patients (> 65 years) with newly diagnosed multiple myeloma.

Key words: bortezomib, multiple myeloma, treatment, complete remission, overall survival, neuropathy

Jnst iedeHsT TTOXWJIbIX TAllUEHTOB C MHOXKECTBEH-
Hoii muesomoii (MM) B TeuyeHHE MHOIMX JIET UCHOJb-
30Ba/IM KOMOMHaLM MedataHa ¢ IpeIHU30JI0HOM
(MP), xotopas cuuTangach «30JI0TbIM» cTaHAapToM. On-
HakO TMpW HazHaueHUM MP yactoTa OOBEKTUBHOTO OT-
Bera (OO) He mpeBbimana 50—56%, KOMMYeCTBO TOJN-
HbIx pemuccuit (ITP) — 5%, a MenuaHa oOILeil BEIKUBA-

emoctu (OB) — 36 mec [1, 2]. B nociemHue romp! B Jieye-
Hu1 MM Bce 6osbliiee 3HaUeHWe TIPUIAETCS HOBBIM JieKap-
CTBEHHBIM TIperiapaTtam, o0JIaJalolMM UMMYHOMOIYJIUPY-
IOILEN aKTUBHOCTBIO (TATMAOMUI Y JIEHATMIOMUM) U UH-
rubutopaM nporeocoMbl (boptezomud) [3, 4]. BHenpeHue
B KIIMHWYECKYIO TPAKTUKY TPErapaToB HOBOTO ITOKOJIE-
HMSI JaJI0 BOBMOXKHOCTB 00J1ee ONTUMUCTUYHO B3IJISTHYTh Ha
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MPOTHO3 3TOIO TSDKEJIOro 3a00seBaHus [4, 5, 6]. Y GOIBHBIX
TTOXXKMJIOTO BO3pacTa TaJMIOMUI, JIEHATMIOMUI U GopTe-
30MUO XOPOILIO 3apeKOMEHI0Ba cebst B coueTaHun ¢ MP
(MendanaH—TpeJHU30JI0OH—TATUAOMUI, MeJipaiaH—TIpeI-
Hu30joH—00pTe3oMu6 (VMP), MendanaH—TpeaHu3o-
JJoH—neHamaoMu). Tak, mpy UCMOJTb30BaHUM CXEMbI MeJT-
(panaHn—npegHU30I0H—IeHaMaoMua/pesmumun - (MPR)
Y MOXWJIBIX MallMEHTOB C BHEPBbIE BbIsABICHHO MM OO
cocraBu 81%, tipu 3toM y 47,6% OGOIBHBIX YAATIOCH J0-
CTWYbL OYEHb XOPOIIETO YaCTHYHOrO OTBeTa, a y 23,8% —
noiHoro oteera [7]. KpyrmHoe MHOTrOLEHTpOBOE UCCIEI0-
BaHue 111 ¢a3bl VISTA ObLI0 MOCBSIIEHO CPaBHEHUIO 3~
(extrBHOCTH cxeM jiedeHus1 VMP u M Py 6obHBIX ¢ Briep-
Bble BbIsiBJIeHHO MM [8]. ITpeBocxonctBo VMP niepen MP
MPOIEMOHCTPUPOBAHO ITO BCEM aHAIM3UPYEMbIM TTOKa3aTe-
JISIM: BpEMEHMU IO TIPOTPecCc 0OJIE3HNU, OECTIPOrPECCUBHOIM
BbIkKMBaeMocTu, OB, BpeMeHU 10 Havyasia ClIeayIolero Kyp-
ca Teparnuu, yactote ITP.

PanHee MbI ke cOOOIITaIM O HAIlIeM OTTBITE IIPUMEHEHUS
OopTezoMuba B JIEYEHUU OOJTbHBIX C BIIEPBbIC BHISIBICHHOMN
MM. I1puyem MbI KICHIOIB30BAIN OOPTE30MUO B COUETAHUM
¢ nekcamerazoHoM (VD) B pa3MyHbIX BO3PACTHBIX TPYII-
nax. boabmHcTBO 60/bHBIX MM, HE3aBUCHMO OT BO3pacTa
¥ (DYHKIIMOHAIBHON CLIOCOOHOCTH MOYEK, OTBEYaIU Ha Te-
paruto. OO npu ucnonb3oBaHUM cxeMbl VD B 11eJToM cocTa-
B 72,7%, a mokazarens [1P — 33,7% [9], uro cornacyeT-
¢4 ¢ JaHHBbIMU JuTepaTyphl [ 10]. Y 60IBbHBIX MOXKUIIOTO BO3-
pacta MbI Takke TpuMeHstii mporpammy VMP [11]. Tlo pe-
3yJIBTaTaM MCCJICIOBAHUSI OTBET COCTaBWI 74,9%, BKITIOYast
33,2% ITP. Mennana OB 1 6ecCOOBITHITHOI BELKMBAEMOCTH
(bCB) He nocturHyra. Baxxao otmetuth, yto VMP 3apeko-
MEHIIOBasIa CeOST M Y TIOKWJIBIX OOJIbHBIX, U Y JIIL CTapye-
ckoro Bo3pacra (< 75u>75 ner) [8, 11]. B HacTostieit pado-
Te MbI MPEACTaBIsSIEM Pe3yJIbTaThl COMOCTARIEHUS 3 dheK-
TUBHOCTU Mporpamm JjieueHus VD u VMP y noxuibix ma-
LIMEHTOB C BIIEPBbIE BbIIBIEHHO MM.

lien» uccnenoBanus

ConoctaButh 3ppekTuBHOCTb cxeM VD u VMP npu
JiedeHUM 60JbHBIX MM ToXuioro Bo3pacra (> 65 Jet)
W OLIEHUTh ITEPEHOCUMOCTh 00pTEe30MMOa B YKa3aHHBIX
KOMOMHaLUSX.

Mamepuans! u memofbl

INon HaGmoneHreM HaXOIWIUCH 56 GOTBHBIX C BITEPBbIC
BbIsIBIICHHOI MM B Bo3pacte 65—89 JieT, KOTophbIe B 3aBUCH-
MOCTH OT TTOJTy49aeMOT'0 BUJIa Teparivy ObUTY pa3nielieHbI Ha 2
TPYITIBI, 2 UMEHHO: 1-10 TPYITITY COCTABUJIM 26 GONBHBIX, TIO-
JyyaBInmxJjiedeHue 1o cxeme VD, 2-10 rpyrimy — 30 O0JIbHBIX,
JleyuBIImxcs no cxeMe VMP. OTo HepaHIOMU3MPOBAaHHOE
MHOTOLIEHTPOBOE MCCJICIOBAHKE, B KOTOPOM MPUHSUIN y4a-
CTHEe HECKOJIBKO TeMaTOJIOTMIecKUX 1IeHTpoB PD, a nMeH-
Ho: Poccuiickuii HayYHO-HCCIENOBATELCKUANA WHCTUTYT
TeMaToJIOTMu 1 TPaHC(Y3MOJIOTHH, TOPOICKIE OOIBHUIIBI
Nel5 m Ne31 (Cankr-IlerepOypr), Cankr-IletepOyprekumii
TOCYIapCTBEHHBI MEIVIIMHCKUIA YHUBEPCUTET WM. aKa.
W.I1. IlaBnoBa, JdopoxkHasi kimHu4yeckass 6onbHua OAO

«PXKIl» (Canxkr-IlerepOypr), MpkyTckast obnacTHas Kiau-
HU4Yeckass OonbHUIIA, MPKYTCKMil TOCYIapCTBEHHBIN
MEIUIIMHCKUI yHUBepcuTeT, MHCTUTYT METCKOM reMa-
TOJIOTUM W TpaHcIulaHTojoruu uMm. P.M. TopGayeBoii
(Cankr-IletepOypr), OO6aacTHOIf TreMaTOJOTrMYECKUIA
uentp HY3 Otaenenyeckast 6oapHUIIA Ha cT. CMOJIEHCK
OAO «PX]I».

BonbHbBIM 1-i Tpymmel Ha3HaueHa KoMmOuHaims VD:
GopTe3oMub (Besikerim) 1,3 Mr/mM? BHyTprBeHHO (B/B) B 1, 4,
8, 11-i1 qHu ¢ mocnenyronmM 10-THEBHBIM IEPEPHIBOM (ITHU
12—21) + mekcameTta3oH 1o 20 MT BHYTpb WM B/BB 1, 2,4, 5,
8,9, 11, 12-i1 gHM Kaxmoro 21-1HeBHOIo LIMKJIIA; 10 8 IIUKIIOB
WHAyKLIMOHHOM Tepanuu. [Tocie noctrkeHust OO 60bHbIE
TTOJTYYaJIH el1e 2 TAaKKX Ke IIMKJIa KOHCOMUIUPYIOLIEH Tepa-
TI1H, a 1aJiee OHU ITEPeBOIMIIMCH Ha TTOIEPKUBATOIIIEe Jieue-
HIE, KOTOPOE 3aKTI0Yaioch B Ha3HAUCHUH 3TUX JKe IIUKIIOB,
Ho ¢ uHTepBajioM B 3 Mec. [TonnepkuBatoliiee JiedeHUe Tpo-
JIOJDKAJIOCh 0 Pa3BUTHS PELMIVBA WM TTPOTPECCUM 3a00-
JeBaHusl. OrieHKa 3¢hOEKTUBHOCTH JIeYeHUsT MPOBOIWIACH
y 0oJbHBIX MM, TOMY4MBILMX HE MeHee TpeX 3-Heaedb-
HbIX 1UKI0B VD. CymmMapHOe KOJMYeCTBO LMKIIOB (C ydye-
TOM KOHCOJIVIUPYIOIIVX Y TIOIIEPXKUBAIOIINX IIUKJIOB), KO-
TOpBIC TIONYYMIIN OOJIbHBIE 3a BpeMsl HaOMIONeHMsI, KOJie-
6aoch ot 3 mo 16. Bo 2-i1 rpynme GonmbeHEle MM B Kaue-
CTBE MHAYKIIMOHHOI Teparuy Mnoydany rnporpaMmmy VMP:
1—4-ii LMKIIBI BKITFOYaM Benikein 1,3 mr/mM?B/BB 1,4, 8, 11,
22,25, 28, 32-it mHu 1 MendanaHd 9 Mr/m? + MpeTHU30JI0H
60 Mr/M? B 1—4-ii THU; B 5—9-M LIMKJ1aX BEJIKEW Ha3HAYAsICs
mo 1,3mr/M?B/BB 1, 8, 22, 29-i1 mHu 1 Mendanan 9 Mr/m? +
nipeaHu30510H 60 Mr/mM? B 1—4-if mHu. Ha MoMeHT aHamm3a
PE3yJIBTaTOB UCCIICIOBAHMS KaKIbIi OOJILHOM TTOTydrII OT 4
10 9 1ukioB. st mporaakTUKU herpes Zoster BCeM 00Jb-
HbIM B T€YEHME BCETO Meproaa JieueHUs1 00pTe30MHOOM Ha-
3HavasICs alMKIIOBUP. ExkeMecsiuHo (HO He Oostee 2 JIeT) BBO-
IWIUCch OoucdochoHaThl (3oJeapoHaT, GoHapoHar). [lpu
pa3BuTHN ITyooKou HelitporieHur (IV creneHb) HazHaya-
JIUCh KOJIOHMECTUMYJIMPYIOLIME (PakTopbl (HEWUITOreH, Ipa-
HOLIUT), TIPU CHYKeHUM reMoryioonHa < 100 /1 — pekomou-
HaHTHBIC 3PUTPONIO3THHBI (IMPEKC, PEKOPMOH, SITOKPUH),
< 80 r/m —TpaHcdy3un SpUTPOLIUTHON MacChl, PH TSKEJIOM
TPOMOOLIMTONIEHNY — TPOMOOKOHLIGHTPATHI.

VY Bcex MalMeHToB 3a00JieBaHME BBISIBJIEHO BIIEPBBIE.
HuarHo3 MM mnoaTBepXaaacs BBICOKMM COAEp>KaHU-
eM o0111ero 0eka B ChIBOPOTKE KPOBU; BBISIBJICHHEM TPU
aJ1eKTpodope3e CHIBOPOTOUYHBIX 0€1KOB M-rpagreHTa Win
AKCKpEIMM JIETKMX IIeTeil ¢ MOYOM; pe3yjIbraTaMi MHe-
JIOTPaMMBI, THCTOJIOTUYECKOTO MCCIIENOBAaHUST TperaHaTa
MOAB3IOLIHON KOCTU U peHTreHorpadueit Kocreii ckese-
Ta. iTebHOCTh 3a0071eBaHMs TTepell Ha3HaYeHUEM CXeM
VD wmu VMP kone6anack ot 3 10 12 Mec. [1o BKioueHust
B HacTosIIIee MCCeI0BaHKE MAllMeHTaM CreluaJIbHON Te-
paruy He TIPOBOIMIIOCH. XapaKTepUCTUKA OObHBIX TTPE-
CTaBJieHa B Tabuie 1.

Kaxk BuaHO 13 Tab/IMIIBI, B LIEJIOM OOJIbHbBIE 00EUX TPYIIIT
OBUTN BIIOJIHE COMOCTaBMMBI TI0 BCEM OCHOBHBIM aHAJIN3M-
pyeMbIM TToKazaTensam. Tak, v 14 (53,8%) OombHBIX U3 1-it
rpynbl 1y 16 (53,3%) u3 2-i rpyrmsl ycraHosieHa 111 cra-
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Taomumna 1. Xapaxmepucmurxa 6onvroix MM (n=56)

XapakTepucTHKa Cxefa YD Cxer yMP
(n=26) (n=30)

CpeaHuii BO3pacT, robl 72 (65—86) 73 (65—89)
bonbhble > 75 et 11 13
MyXYMHBI/>KSHIITUHBI 10/16 12/18
BapuaHTbl:

G/A 16/8 18/9

Benc-/IxxoHca 2 3
Craguu MM no Durie, Salmon

11/111 crerieHb 12/14 14/16
IMoncranun:

A/B 18/8 20/10
BZ-MI/IKPOFJIOGYIII/IH

3,5 MKT/MI 5 5

5,5 MKT/MJ 11 15

nvist 3abomeBanust, a 'y 8 (30,8%) u 10 (33,3%) manuieHTOB
COOTBETCTBEHHO OOHApYXeHO HapylleHre (hyHKIIMY TTOUeK
(YpOBEeHb KpeaTMHMHA B CHIBOPOTKE KPOBU > 177 MKMOJIB/J1,
KITMpeHC KpeaTrHUHA > 30 Mi1/MuH, HO < 60 My1/MuH). [1Th
(19,2%) GobHBIX 13 1-i1 TPYMIIBI (B 3aBUCKMOCTH OT YPOB-
Hel B,-MUKpPOIJIOOY/IMHA B CHIBOPOTKE KPOBM) OTHOCUJIUChH
K TpyIIe MpOoMeXyTouHoro pucka (> 3,5 Mkr/mim) u 11
(42,3%) — K rpyIme BbICOKOTO pucka (> 5,5 mxr/mi). Bo
2-1i rpyrire GOJILHBIX B aHAJIOTUYIHBIE TPYTITTHI PUCKA BOIILTH
5(16,7%) 1 15 (50%) GONMBHBIX COOTBETCTBEHHO.

Pesynbratel jieueHus 601bHBIX MM olLleHUBaU C MC-
nonb3oBaHueM kputepueB EBMT [12]. Beimensimu T1P,
yactuuHyto pemuccuto (YP), MunuManbHbiii oteer (MO)
W CTa0WIM3ALIMIO OIMyXOJIeBOro mpoiiecca. st yTouHeHust
TTOJTHOTBI PEMUCCUM WCITONIb30BAJIM TeCT MMMYHO(pUKCa-
1IMM, YTO TO3BOJISUTO BepUbULIMPpoBaTh y 601bHbIX [TP mpu
OTPUIIATESTLHOM pe3YJIbTaTe TecTa JIMOO PEeMUCCHUIO, Ou3-
Kylo K nojiHoi (6I1P), mpu MoONOXUTETbHOM pe3yJIbTaTe.
IIporpeccupoBaHue 0oJie3HU (peLMAWB) YCTaHABIMBAIU
nipu 25% yBenaeHUH (TOSIBIICHUH) YPOBHSI MOHOKJIOHAJTb-
HOTO MMMYHOIJIOOY/IMHA (B CBHIBOpPOTKe KpoBu > 10 1/71,
aBMoue > 200 MT/cyT), BBISIBJIEHUM HOBBIX 0YaroB IECTPYK-
LM B KOCTSIX CKeJIETa WX T1a3MOLIMTOMBI, TIOSIBJICHUM WU
YCYTyOJIEeHUY TUTIEPKATbIIMEMUH, HEOOBSICHUMBIX KAKMMU-
JIM00 MHBIMU TIPUIMHAMM.

Craructuyeckasi o0pabOTKa JaHHBIX MpPOBEIEHA C
WCTIOJIb30BAHMEM KOMIIBIOTEPHBIX TIporpamMM  Microsoft
Excel 2003 u STATISTICA 6.0 B cpene Windows XP. Pac-
YeT BBDKMBAEMOCTH OCYIIECTBIIsUICS o MeTony KarmaHa—
Maiiepa. Beruucnasiin Bpemsi OB (IIpoMexXyTOK BpeMeHU
OT JaThl BKIIIOYEHNSI B TIPOTOKOJT (Cpeau BCeX OOJbHBIX) J0
CMEPTH OT JTI000H TIPUYMHBI WM IO AaThl TIOCISAHEN SIBKU
6osbHOro) 1 BCB (MpoMexXyToK BpeMEHU OT MOMEHTa
BKJIFOUEHUS B TIPOTOKOJT (Cpelr OTBETUBIIMX OOJBHBIX) 10
JII000ro coObITUS (IIPOrpeccuu, Mepexoaa Ha APYryro JId-
HUIO Tepanuu, peuyauBa, CMEPTU OT JIIOOOM MPUYMHLI)).
Kpome Toro ompenensuii BpeMsl 0 TPOTPECCUPOBAHUS

3200J1eBaHMsI — CPOK OT JaThl BKIIOYECHUSI B IIPOTOKOJ IO
JaThl TIEPBOTO OOHAPYXKEHMS IIPOrPecCHi 3a00JIeBaHUS
(w1 permauBa) y OOJbHBIX, JOCTUTIIMX OTBeTa. Memma-
HY BBDKMBAaeMOCTH BBIUMCIISIM C MCIOb30oBaHUEeM S50-ro
nepueHTwIss. JUIa cpaBHEHMS] KpPWBBIX BBDKMBAEMOCTHU
B Ipymmnax 0OJbHBIX MpuMeHsi Log-rank-Tect, pazmiyne
CUMTAIU CTAaTUCTUYECKM IocToBepHBIM mpu p < 0,05. Tok-
CUYHOCTH BeJIKelIa OLIeHMBAJIM corylacHO KputepusiMm BO3.
TsokecTh acTEHMYECKOrO CUHAPOMA M HEMPOTOKCHUYHOCTD
OIICHMBAJIH C MCITOIb30BaHKEeM KpuTepueB HarmoHnaipHoro
pakoBoro uHctutyta CIIIA (the National Cancer Institute
Common Toxicity Criteria — NCI CTC), Bepcus 3.0 (Cancer
Therapy Evaluation Program, Department of Health and
Human Services, December 2003).

Ilepyrion HaGmogeHUsT 3a OOJBHBIMU, BKITIOUEHHBI-
MU B UCCleIOBaHKe, Kojedaicst oT 3 no 29 Mec (MenuaHa
14,8 mec), kpome 1 mauyeHTa, mony4vaBiiero cxemy VMP,
KOTOPBIi1 Ha0/I0aajICss HaMU B TeueHue 65 mec. Bee pacueTsr
TOJTyYeHHBIX PE3Y/IBTATOB Il TaHHOTO COOOIIIEHMS ITPOU3-
BezeHbI B utojie 2010 T

Pesynbmambi

OruermuBblii OO (ITP+YP) B 1-ii rpynmne 60JbHBIX He-
3aBUCHMO OT BO3pacTa, CTaauu 00se3HU, (PYHKIIMN TTOUeK
M TPYIIIBI pYCKa cocTaBui 57,6%, a ¢ yuetom MO — 73%.
Kax BunHo u3 pucyHka 1,y 5 (19,2%) GONbHBIX yIaa0Ch O~
ayuutb TP uy 4 (15,4%) — GI1P, T. . cyMMapHBblii ITOKa3a-
tesib [TP+6ITP paBen 34,6%. YactuuHast peMuccus 3aperu-
crpupoBaHay 6 (23%),a MO —y 4 (15,4%) nalueHToB; elie
y 5 (19,2%) GonbHBIX HaOIOAAIACh CTAOMIM3ALUS OITyXO-
JieBoro rpouecca. Tonbko y 2 (7,7%) naLyeHTOB He yIaloch
JIOOUTKLCS TOJIOKUTENIbHOrO oTBera. st momydenust TTP
notpeboBasioch rpoBeaeHue 5—8 mukioB VD. YP i MO
HepenKo HaOMoJAICh yKe Tocie 3—4 LIMKIIOB Teparuu.
AHaJIOTMYHBIE Pe3yJIBTaThl 3apeTUCTPUPOBAHBI BO 2-I TPyII-
e OOJIbHBIX, KOTOPHIC MOJIyYajiy JICYCHHE IO IIPOrpamMme
VMP. Tak, 1onoXuTenbHbIN OTBET HE3aBUCUMO OT CTaIuK
0osie3Hu, (DYHKIIMM TOYEK U YPOBHS [3,-MUKDOIIOOYIMHA
B CBIBOPOTKE KPOBU ObLI HonydeH y 21 (69,9%) 3 30 6oiib-
HBIX, a ¢ yuetoM MO —y 25 (83%). [1pu 3TOM KOJIMYECTBO
ITP+6ITP cocraBuio 33,3%, ewe y 11 (36,6%) GONbHBIX
nocrurayta UP (puc. 1). Tonbko y 2 (6,6%) GONBHBIX j1eue-
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Puc. 1. Pesyromameot nevenus noxcunsix nayuenmos ¢ MM no npoepamme

VD (cunuii yeem) u VMP (kpacuuotii yueem); OO — obsekmueHblil omeem
(MO+6110+9P+MO); cmabuauz. — cmaburuzayus
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Puc. 2. Obwasn svixcusaemocms noxcunvix navuenmos ¢ MM,
noayuasuiux seuerue no cxeme VD uau VMP

HUE 0Ka3aioch Hea(Y(HEKTUBHBIM.

Kpusbsie OB 00bHBIX, BKIIOUEHHBIX B UCCIEIOBA-
HHeE, 32 BeCh ITepUoJI HaOII0eHHS TTOKa3aHbl Ha PUCYH-
Ke 2, u3 KoToporo BuaHo, yto mMeauaHa OB no Karna-
Hy—Maiiepy Kak B 1-ii, Tak 1 BO 2-¥i rpyIme OOJbHBIX
He nocTurHyta. Pasmuumit Mexmy mokasatensmu OB
B rpymnmnax 0oabHbIX He noiydeHo. Kpussie BCB Bcex
OOJILHBIX 3a 3TOT K€ IepHoJ HaOMIOIeHMS ITOKa3aHbI
Ha pucyHke 3. CTaTUCTMYECKU TOCTOBEPHBIE pasIndus
B MeauaHax bCB B aHanu3upyeMbIX IpyTminax 00JbHBIX
He oOHapyxeHbl. Meanana BCB GonbHbBIX 1-#i rpymmmbl
coctaBmia 15 mec, a 2-i rpyrimsl — 17 Mec (p > 0,05). Mbt
BBIYMCIIVIIM BpeMsI 10 TIPOTPeCCUPOBaHUs OOJIE3HU Cpe-
I BceX 001bHBIX MM, MoJTydaBIINX TEPAIIUIO TI0 CXEMe
VD unu VMP (puc. 4). B rpyniie 60JbHBIX, TOJy4aBLINX
JieueHue 1o rnporpamme VD, MearaHa BpeMeHH 10 TIPO-
rpeccun coctaBmiia 24,6 Mec, a B TpyIine OOJBHBIX, Jie-
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Puc. 4. Bpems do npoepeccuu 3ab6oaesanus y 6oavruix MM,
noayuasuiux aeverue no cxeme VD uau VMP

yuBIIMXCS Mo nmporpamme VMP — 24 8 mec (p=0,21).
B 1ie;10M GosIbHBIE TTIEPEHOCUIIN JICYEHUE HE3aBUCH -
MO OT UCITOJIb3YeMOM IPOTrpaMMBbl BIOJIHE YIOBJICTBO-

Puc. 3. beccobbimuiinas evixcusaemocms 60abHoIx MM,
noayuasuiux aeuernue no cxeme VD uau VMP

putenbHO. MBI yXe coo01Ianu o Mo0oYHbIX 3¢ deKTax
BeJIKeiIa Tpyu UCIOJIb30BaHUM €ro Kak B KayecTBe 1-it
JIMHUY Tepanuu, TaK 1 Mpu pedpakTepHBIX/peIuaBI-
pytorux dopmax MM [9, 11, 13]. Kak BugHO 13 Tab/u-
1Bl 2, Cpey HEreMaToJIOTrMYeCKUX IMTOOOYHBIX SIBJICHUIMA
Yalie Bcero B 00e1x rpyImax 00JIbHbIX Ha0I01aICs acTe-
HUYECKUI CUHIPOM, TSKECTh KOTOPOTO JIUIIb Y OTICIb-
HBIX TaiueHToB mpeBbimaga I—II cremeHb. AcTeHU-
YeCKUI CUHIPOM IJIaBHBIM 00pa30oM BO3HMKAJ Ha (DOHE
npoBeaeHus nmepBbix 3 HukiI0B VD unu 2 muxkioB VMP.
OnHako Bce 60IbHBIC, HECMOTPSI Ha TTOSIBIICHUE YCTaJIO-
CTH, MOIJIM MPOAOJIKATh JieYeHUEe. 3HAYUTEIbHO peXe
BCTPEYAJIUCh  TaCTPOMHTECTUHAJIBHBIE  IIPOSBICHUS
(TomHOTa, pBOTa, AWapesi, 3amopbl, 00JU B KUBOTE).
O6pamiano Ha cebss BHUMaHuUe, YTO 4acToTa MOJ0OHBIX
OCJIOXKHEHMI BO 2-1i TpymIie 00JbHBIX ObLIa Bbille. Tak,
TOIIHOTA BcTpedanach y 19,2% OOJNBHBIX 1-i IpyIIIbI
ny 30% — Bo 2-i1 rpynme (p=0,05). Bo 2-i1 rpynme y 10%
OOJIbHBIX HaOMrofaach BhIpakeHHast aHTeporiatus 111
CTENEeHU, Yero He ObLIO Yy O0JIbHBIX 1-i1 rpynIibl. B To ke
BpeMsl 3TU MOOOUYHBIE 3(P(PEeKThl ObUIM MPEXOAIIINMU,
BO3HUKAJIU MPU MPOBEICHUM MEPBBIX LIMKJIOB Teparuu,
a CaMOYYBCTBHE U COCTOSTHUE OOJIbHBIX ITOJTHOCThIO BOC-
CTaHaBJIMBAJIOCh B MHTEpBajie MeXIy LMKiIaMu. M3pen-
Ka Ha MePBBIX [IUKJIaX Tepaly perucTpUpoBaIoCh yMe-
PEHHOE NOBBIIIEHUE caxapa B KPOBU WJIM OH BBISIBJISLICST
B CYTOYHOU Movye.

W3 apyrux HeremaTtoJOTrMYecKuX MOOOYHBIX SIBJIE-
HUI MbI HaOJIOMAIN TIPEXOMSIIYIO JIMXOPaIKy (IoabeM
temmiepatypbl 10 38 °C B geHb BBeAeHUsT OOpTe3oMMba
WY Ha CJCOYIOIUIA AeHb, HEe CBSI3aHHBINM C IPUCOCI-
HeHueM uHbpeKuun) u uHdekuuu (cm. Taoda. 2). Cpe-
IN WHQEKLUMOHHBIX OCJIOXHEHUIN mpeobiagan herpes
zoster, KOTOpbIi oTMeueH y 11,5% GoibHBIX 1-i1 TPYIIIBI
ny 10% — 2-it rpynmel. Y 1 601bHOTO, MOJTYYMBILIETO 3
mukna VD, u emie y 1, nmonyuusiiero 2 uukia VMP, pa3-
BUWJICS T€PIETUYECKUI TaHTJIMOHEBPUT, YTO OBLJIO OCHO-
BaHUEM IUIS BPEMEHHOM OTMeHBl OopTe3omuba. Pexe
BCTPEYAIMCh OTUThI, KOHBIOHKTUBMTHI, UH(EKIINH BEPX-
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Ta6muna 2. [Tobounsie 3¢hghexmot y 6oavHoix MM, noayuasuwux mepanuro no cxemam VD u VMP

IToGounbie 3¢hheKThI VD (n=26) VMP (n=30)
ACTeHWYECKHI CHHIPOM
(ycTanocTh, HEIOMOTaHUE 11 (42,2%) 13 (43,3%)
¢J1a00CTh)
I ctenenn 6 (23%) 7 (23,3%)
11 crenenn 4 (15,4%) 5(16,7%)
III crenens 1(3,8%) 1(3,3%)
TowrHoTa 5(19,2%) 9 (30%)
PBota 4 (15,3%) 5(16,7%)
JKukuii cTyi, B TOM 4mcie 5(19,2%) 6 (20%)
sHTepomnarus I crenenun 2(7,6%) 2(6,7%)
sHtepomnarus I creneHun - 3 (10%)
3anopsl 3(11,5%) 3(10%)
ggﬁc: ;nmacmaﬂbﬁoﬁ 2 (7.6%) 3(10%)
Tuneprivkemusi/TII0KO3ypust 2(7,6%) 3 (10%)
[epudepuyeckast HeMPOMATHS 11(42,3%) 12 (40%)
I crenenp 4 (15,4%) 4 (13,3%)
II crernenn 4 (15,4%) 4 (13,3%)
I1I creneHb 2(7,7%) 3 (10%)
IV creneHn 1(3,8%) 1(3,4%)
JIuxopazmka 3(11,5%) 4(13,3%)
TunepreHsus 2(7,6%) 4(13,3%)
OprocTaTnyecKasi TMITOTOHUST 2(7,6%) 3(10%)
S)z}ﬁ(;}:;;BMLI MepIIaTeTbHOM 1 (2,6%) 1(3,3%)
ApTpanrun — 2(3,6%)

HUX IBIXaTeIBHBIX IMyTei, KAaHAUI03 CIU3UCTOM TOJIOCTU
pTa M CUHYCHUTBI, KOTOPBIE OB OBICTPO KYITMPOBAHHI,
¥ TIO3TOMY B IIEJIOM HE TTOBJIUSUIN Ha XOJI JICYCHUSI OCHOB-
Horo 3a0osieBaHusl. Hanbomnee cepbe3HbIM OCI0XKHEHUEM
ObL1a MHEBMOHUSI, BOBHUKHOBEHME KOTOpPOI HabJoaa-
Jock y mauueHTa ¢ muesiomoii bexc-/Ixxonca 11 crennenu
C BBICOKHMM PHCKOM (TIOBBIIIIEHHOE CONEPKaHMe TIa3Ma-
TUYECKUX KJIETOK B KOCTHOM MO3TE, B,-M > 5,5 MKI/MJI)
rnocjie 5 IUKIIOB JiedeHus 1o cxeMe VD u mocTuriiero
TOJIbKO CTaOMJIM3AaLIMK OITyX0JIEBOTO Mpolecca.

Eme pexe mnpu wucnoiab3oBaHUM OOPTE30MUO-
comepxXalluX PeXUMOB HAOMIOMAINCH IIPEXOISIINE
TIOABbEMBl aPTEPUATIBHOTO JABJICHUS WIH, HAa000pOT,
OopTOCTaTUYeCcKasi TUTIIOTOHUSI B OTBET Ha BBEICHUE TIpe-
mapara, B OTACJIBHBIX CIyJasx — IMapOKCH3MBbI Meplia-
TeJIbHOW apUTMHUU, apTPAIITUA U KOXHEIE TIPOSIBJICHUS,
ay 2 manueHToB (10 OMHOMY M3 KaxKIOM TpYIIIBI) pa3-

ITo6ounbie 3hheKThI VD (n=26) VMP (n=30)
1(2,6%) — 1(3,3%) —
ITopaxkeHne KOXu SpUTEMATO3HAast TOKCHKO-
ChIITb TePMUST
OcTpbIit TPOMOO3 COCYIOB
HUKHUX KOHEYHOCTEH 1(3,8%) 1(3,3%)
UnHbexummn 7 (26,9%) 10 (33,3%)
OTUT 1 —
KOHBIOHKTUBUT 2 1
LUCTUT — 1
herpes zoster 3 3
OCTpasi pecrpaTopHast
aleHOBUPYCHasA MHMEKITNST 2 2
KaHIUI03 CIU3UCTOMN
TIOJIOCTHY pTa 1
CHUHYCHUTBI 1
OpPOHXUT 1 2
TTHEBMOHUSI 1 —
AHemust 6 (23%) 8 (27%)
1-II crenenn 4 (15,3%) 4 (13,5%)
I11 creneHn 2(7,7%) 4(13,5%)
Heiitpornenus 8(30,8%) 14 (46,6%)
I-1I crenieHn 4 (15,4%) 7 (23,4%)
111 creniern 2(7,7%) 5(16,6%)
IV creneHn 2(7,7%) 2(6,6%)
CHUXEHUE YPOBHS 6 (23%) 14 (46,6%)
TPOMOOIIUTOB
I—II crenenn 4 (15,3%) 8 (26,7%)
111 creneHn 2(7,7%) 4 (13,3%)
IV crenenb - 2 (6,6%)

BUWJICSL OCTPBI TPOMOO3 COCYIOB HUXKHUX KOHEUHOCTEM.

YacTeIM OCITOXHEHUEM TP IPUMEHEHNHY BeJIKelaa
B 00eux rpymnmnax 00JIbHbIX ObllIa Tieprudepruueckast Heil-
ponarus (ITH), kotopast Habmonanace y 12 (40%) 60J1b-
HbIX, noiaydaBimx VMP, u y 11 (42,3%) — VD. Ilosgs-
JICHUE TIEPBBIX CHUMIITOMOB CEHCOPHOM HeipomaTuu
y 2 TIaIlMEHTOB 3aperUCTPUPOBaHO Iocie 1 mukia VMP,
y ocTajibHbIX — Tocie 3—5 nukioB. Heiiponatuyeckas
00JIb Jalle BO3HMKaJA MOCJIe TIPOBEACHMS 3—5 IIUKIOB
VMP. V 26,6% 060/1bHbBIX IUarHOCTUPOBAHA HEUPOIATHS
I-II crertenu ToxkcuunoctH, y 13,4% — I11-1V crenenn.
Cienyer OTMETUTD, YTO Yy 6 (20%) GOJNBHBIX 2-ii TPyI-
MBI YK€ MCXOTHO HAOIIOTAINCh TIPU3HAKM CEHCOPHOI/
ceHcoMOoTopHoIt Heiiponatuu I—II cteneHu, B ToM yuc-
Jie y 2 O0JIBHBIX ¢ HEMPOITaTUYECKOM OOJIBIO, UTO IIOTPE-
00BaJIO0 MPEIBAPUTEIBHOTO JIeYeHUsI. Y 2 OOJIBHBIX HC-
XoJHas AucTajibHasl ceHcopHas Heliponatus I u I cre-
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MEeHU He UMeJla TSHASHIIMY K HapacTaHuio. OHM yCIIen-
Ho npouwtn 9 mukiaoB VMP, a nmpusnaku I[TH, Hao60poT,
OBbUIM KYITMPOBAHBI yepe3 1 Mec mociie BO3SHUKHOBEHUS
Ha ¢oHe compoBoguTelbHOM Teparmuu. Cpeau 00Jb-
HBIX, TTOJIyYaBIIIUX JiedeHue 1o cxeme VD, B mpeobiana-
IO1IEM OOJIBIIMHCTBE CAy4YaeB Takke Oblaa AUarHOCTU-
poBaHa HelipornaTus I—II cteneHr TOKCUYHOCTH U TOJTb-
ko y 11,5% 6Goabubix — III-IV crenenu. B aroii rpyi-
ne 6onbHBIX Tpu3Haku ITH mcxogHo Habmozammuch B 6
(23%) cnyyasix (B 2 — ¢ HeliponaTu4eckoi 00Jibi0), B 4
(15,4%) w3 HUX — ceHCOMOTOpHAas Heipomnartus I cre-
neHu (y 2 60iabHBIX — muabeTndeckas), a B 2 (7,7%) —
ceHcopHas | crerienn. IToayyeHHbIe TaHHBIE IO Pa3BU-
tiio ITH nipu ucnons3oBanum 6oprte3zomuda B 1-i1 au-
HUM TepaIlMi COTIJACYIOTCS C HAIMMH IPeablayIIMU
pesynsraTamu [9, 11].

IIpu ncnonb3oBanuu 6opTe3omMuda, mpaBuaoM Nel
cleAyeT CYMTaTh CBOEBpeMeHHylo auarHoctuky ITH,
YTOYHEHUE CTEIIeHH €€ TSKECTU U CTPOroe CoOJIoIeHNe
pEeKOMEHIaIUi TI0 KOpPEeKLIMU 003bl bopTe3omuda [14,
15]. I1pu oOHapyXeHUM ITPU3HAKOB CEHCOPHOI/CEHCO-
MOTOPHOI Heiporatuu I cTerneHn MCXOMHOM WM BO3-
HUKIIEH Ha (poHe TpUMEeHEHUs 6opTe30Mubda OOJIHLHBIM
Ha3HaYaJIMCh BUTAMUHBI TpyImbl B 1 anbda-numnoesas
kuciora. OmHAKO 3TO He SIBJISLIOCH MPOTUBOIIOKA3aHU-
eM U Ha3zHaYeHMsI OOpTe30Muba WIM CHIDKCHUS €ro
pa3oBoii no3bl. [Ipu Heitponatuu I creneHu ¢ 601eBBIM
cuHapoMoMm unu Il cremeHn HaMu MPOM3BOAUIIACH PE-
IYKIIYs pa3oBoii no3bl 6opre3omuba ¢ 1,3 mr/m? oo 1,0
mr/m2. PasButue Heitpomatum 111 crenenu 6o 11 cre-
MEHU C HeMpOomaTuIeCKMMHU OOJISIMU OBLIO OCHOBaAaHMEM
IUISI BpEMEHHOIO MpeKpallleH!sI Tepalliu, a B IOCie-
IYIOIIEM — PEeayKLUU A03bl 6opTe3omuba 10 0,7 mr/m>
2 paza B Hea wiau 1,0 mr/m? 1 pa3 B Hen. Heiipornatus IV
CTeTeHU Obla MoKa3aHueM [JIsi OTMEHbI O0pTe30MUba.
IIpu napacranuu cumnroMatuku ITH, mosBrnenuun 60-
JIEBOTO CHHApPOMA JICUCHHUE MOIOJIHSUIM radameHTHHOM
WA nperabajMHOM, a B TSKEJbIX CiIydasix — KapOama-
3eMMMOM UM aMuTpunTuanHoMm. Ha ¢oHe ykazaHHOI
COITPOBOAUTENIFHOI Tepanuy HAOII0AaI0Ch YIYJIIIeHUE
CaMOYYBCTBUS OOJIbHBIX, OTYETIIMBO CHUXKAIACh MHTCH-
CHUBHOCTb 00Jieii B KOHEUHOCTSIX, ITOCTEIIEHHO BOCCTa-
HaBJIMBAJIaCh X YYBCTBUTEIBHOCTD U IMTOABIKHOCTB. bo-
nee yem y 70% GonbHbix ¢ [TH > I1 cTreneHu He3aBUCUMO
OT HcToJb3yeMoii riporpaMmsl Tepanuu (VD unun VMP)
yIAJI0Ch INOO MOTHOCTHIO KyIIMPOBATh €€ CUMIITOMATH-
KY, TM0O0 CYIIECTBEHHO CHU3UTD TSKECTh (10 CEHCOPHOI
Heiiponnatum | cremenu). MeamaHa BpeMeHHU JO CHHU-
xkeHus npossiaeHuir ITH cocraBuna 63 gug. OTmeHa
O0opTe3omMuba B CBSI3U C €r0 HEMPOTOKCUYHOCTHIO ITPO-
usBeaeHa y 2 (7,6%) 6oabHbIX 1-1 rpynmnbl u'y 2 (6,7%)
OOJIBHBIX 2-1i TPYMIIBI, Y KOTOPBIX TsXKesIask HeilpomnaTust
¢ 00JIeBBIM CHHIPOMOM M HapyllleHHeM (bYHKIMHU KO-
HEYHOCTel coxpaHseTcs yXe B TeueHue 8—12 mec.

Bopre3oMub BeI3bIBaeT Muesiocymnpeccuio. Kak Bumi-
HO M3 TabAUUBI 2, y OOJBHBIX Ha (POHE MPUMEHEHUS
cxeM VD u VMP nHabmionanoch pa3BuTHe aHEMUU, Heil-

TpONleHMU U TpoMOouMTOoneHUU. B mpeobramaroriem
OOJIBILIMHCTBE CJIy4aeB TSLKECTh TeMaTOJI0THYECKOM TOK-
CUYHOCTU ObLIa YMEPEHHOI, YTO He ObLIO OCHOBAaHUEM
JIJI pEAYKLWHU 1036l MJIM OTMEHBI 00pTe30MM1Oa 1 IPYTUX
npenapaToB, BXOIAIIUX B YKa3aHHBIE TTporpaMMbl. CHU-
KEeHHE YPOBHS TPOMOOIIUTOB PETUCTPHUPOBANIOCHK 11-My
IHIO JeYeHUS U BOCCTAHABIMBAJIOCH B IEPUOMA OTIbI-
xa. Kpaitne penko Bcrpevanaces III-IV crenens rema-
TOJIOTUYECKON TOKCUYHOCTU. OmHAKO IPU CpaBHEHUU
YaCTOThI U TSKECTH MUEJIOCYIIPECCHH B TPYyMIIax 00JIb-
HBIX CJIEAYeT OOpaTUTh BHUMaHUE Ha MAlIMEHTOB, MOJy-
yapmux jJedyeHue VMP. B aToii rpynrie aHeMus, TpaHy-
JIOLUMTONEHMST ¥ TPOMOOILIMTOIICHUST PAa3BUBAIMCH Yallle
¥ OB OoJsiee BhIpaXK€HHBIMU. BBISICHUIIOCH, YTO TIpU
ucrnonb3oBaHuM cxeMbl VMP B 2 paza ygarte (p < 0,05)
BCTpeYaIuCh aHEMUSI, HEHTPOIIEHUSI U TPOMOOIIUTOIIE-
Hus Il cremenu. B aToi1 XXe rpyrmne malueHTOB ObLIa
BBISIBJIeHa TpoMOouuTorieHus IV crenenu. O6pariiiano Ha
ce0s1 BHUMaHue, 4yTo aHeMus 1 HevitponieHus 111V cre-
MEeHN Yallle OOHApYKUBAIUCH Y OONBHBIX TTOCe 6—8 LK~
k0B VD unu 3—4 nukinoB VMP, nipuyeM y OOJIBHBIX, He
OTBETHUBILMX Ha JICUCHUE, W JOCTUTTINX JIUIIb CTAOMII -
3alM1/MUHUMAJIBHOTO 0TBeTa. ClienyeT TakKe OTMETHUTD,
4TO UCXOOHO Y 42% GobHBIX 1-1 rpymiibl 1 43% GOJIBHBIX
2-1i rpynmbl 6buta o0HapyxeHa aHemust [—I1 ctenenn. Ha
(boHe ycrenrHoi Teparu Mpy JOCTHKEHUY TTOJTHOTO WIIN
YaCTMYHOI'O OTBETa HaOJII0JAIOCh BOCCTAHOBJICHUE YPOB-
Hs1 remMoriioonHa. HelitporieHus, Tak e Kak ¥ TpOMOOIIN-
TOIEHUSI, YaIlle OblIa MPEeXoIsIeit, T. €. coaep:KaHue Tpa-
HYJIOLIUTOB CHIDKAJIOCh K KOHITY IIMKJIa Teparuyd U BOC-
CTaHaBJIMBAJIOCH B Mepuoj oTabixa. [Ipu pa3Butum Hel-
TporieHuu IV creneHM Ha3HAYAIUCh KOJOHUECTUMYJIM-
pytoiye ¢haKTophl, YTO OBICTPO BOCCTAHOBUJIO COmepkKa-
Hue TpaHy/IouuToB. [1py CHUXKeHUN YPOBHS TeMOTIJIO0MHA
< 100 r/n UCIoNB30BAIUCH PEKOMOMHAHTHBIE SPUTPOIIO-
aTuHHL, a < 80 /11 — TpaHcdy3UM SPUTPOLIUTHON MACCHI.

06cyxneHue

Takum oOpa3zom, pe3yJabTaThbl MPUMEHEHUsST OopTe-
30MHuba B KOMOMHAIIUM C JeKcameTa3oHoM (cxema VD)
wiu MeJidaraHoM—IIpeTHU30J0HOM (cxema VMP) B 1-i1
JIMHUU TepaITuy MOXWIbIX 00JbHBIX MM 3aciyXuBaioT
BHUMaHUS. BoJbIIMHCTBO 60IbHBIX HE3aBUCHMO OT CTa-
Iy 00JIe3HU, (PYHKIIMOHAIBLHON CITOCOOHOCTH ITOYEK
U ypOBH# [,-MUKPOIIOOY/IMHA OTBEYaIN Ha TEPaIMIo.
B 2008 1. 3aKkOHY€HO MHOTOLIEHTPOBOE PAHIOMM3UPO-
BanHoe ucciegoBanue 111 ¢a3sr VISTA, koTopoe mmoka-
3aJ10, 4YTO y 60JIbHBIX MM MOXuUI0ro Bo3pacra (> 65 jiet)
BecbMa 3G GeKTUBHO U O6e3oracHo npuMmeHeHne VMP
[8, 16]. D10 McceqoOBaHME BBISIBUIO SIBHOE IIPEBOCXO/I-
ctBo VMP niepen MP, B Tom unciie y maliieHToB > 75 et
IPYIIIbI BBICOKOTO M CTaHIAPTHOrO pucka. PaHee omy-
OJIMKOBAaHHbIE HAMM PE3YJIBTaThl MPUMEHEHMSI CXEMbI
VMP y nu1i moxkujioro Bo3pacrta TakKe IpoaeMOHCTPY-
poBanu ee a3pdexTuBHOCT [11]. ¥ 62,4% GoNbHBIX yaa-
Joch goctruyb [1P min YP. MBI Takke OTMETUIU, UTO Me-
JIaHa BbDKMBAeMOCTU OOJIbHBIX B Pa3HBIX BO3PACTHBIX
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rpyrmax (< 75 u > 75 neT) BriojiHe connoctaBuMa. Ml co-
o611a11 00 MCITOJIb30BaHUU B |- IMHUM Tepanuu 60op-
Te3oMuba B coueTaHuHu ¢ gekcamerazoHoM (VD) u ycra-
HOBWJIM, YTO OOJBIIMHCTBO 00JbHBIX MM He3aBUCHUMO
OT Bo3pacTa oTBevyain Ha Tepanuio [9]. Llens HacTos1IIE-
ro UCCAENOBAHUS — COIMOCTaBUTh 3((HEKTUBHOCTh 3TUX
2 porpamM (VD npotuB VMP) y MOXUIIBIX TaIIMEHTOB
¢ MM.

B pesynabrate mpoBeneHHOIO UCCAEHOBAaHMS yCTa-
HOBJICHO, YTO JJIS1 JICYCHUS TTOKMJIBIX TTAIlMEHTOB MOTYT
YCIELIHO MCIIOJIb30BaThes 00e kKombuHanuu. Tak, OO
Mpu TIpUMEHEHUM cXeMbl VD He3aBHCHMMO OT CTaauu
0oJie3HM, DYHKIIMY TIOYEK W TPYIINBLI PHCKa IO YPOB-
HIO B,-MHMKpOII00yaKMHa cocTaBui 73%, a py Tepanuu
VMP —83%, akonuuectso 1P cocraBuno 34,6% 1 33,3%
cooTBeTcTBeHHO. Mennana OB no Kamnany—Maiiepy
Kak B 1-ii, TaKk ¥ BO 2-i1 rpyrme 00JbHBIX HE TOCTUTHY-
Ta (rmepuon HabmoaeHUsT 3—29 Mec). Pasnmunii Mmexmy
nokazatensiMmu OB u BCB B rpynmax 60J1bHBIX HE BBI-
sBieHo. KpoMe Toro, B rpymiie OOJbHBIX, IOJIyJaBIIUX
JledyeHue mo cxeMe VD, MennaHa BpeMeHU 10 Iporpec-
cum cocraBuiaa 24,6 mec, a mo cxeme VMP — 24,8 mec.
JnuTenbHbIN Tepuos 0e3 MPOrpecCUur Mbl CBSI3bIBaeM
C KOHCOJIMIMPYIOLIEH U IONACPKMBAIOIICH Tepamnuen,
YTO COINIACYETCS C HAIIMMU MPEIbIAYIIMMM pe3yiIbTa-
TaMU ¥ JaHHBIMU JuTepaTypsl [9, 11, 17, 18]. Haznaue-
HUe OOJIbHBIM MOMIEPXKUBAIOIICH Teparuy MO3BOJISIO
MPOJIOHTUPOBATh JJINTEALHOCTL oTBeTa, OB 1 cHMXano
YacTOTY pa3BUTHS PEIIUIBOB.

B 1menoM, Kak Iokaszajo HcCClIeo0oBaHUE, MEePeHO-
CUMOCTh O0opTe3oMuba B KOMOMHUPOBAHHOM Teparuu
¢ IeKCaMeTa30HOM WIr MeJdarlaHOM—IIPeIHN30JIOHOM
BIIOJIHE yOOBJIeTBOpUTeIbHA. Hanbosee yacTo BcTpeua-
JINCh aCTEHWYECKUI CMHIPOM U Tiepudepuueckast Heii-
pomatusi. Ho TsokecTh acTeHMYECKOro CMHApoOMa Oblia
IJIaBHBIM 00pa3oM YMEPEHHOM, YTO He OTpa3suIoCh Ha
pexuMe BBeAcHMS Besikelima. [opa3mo pexke BO3HUKA-
JIU TaCTPOMHTECTHHAJIbHBIE IposiBieHUs. IlpaBma ux
yacToTa BO 2-i Tpymre OOJBbHBIX OKa3ajach Tropasiao
BBIIIIE, YTO, BEPOSITHO, CBA3aHO C Ha3HaUYCHUEM Meda-
JlaHa, BXoas1ero B coctaB cxeMbl VM P. OnHako 3T 1mo-
00uyHBIe 3(DDEKTH OBUTA MPEXOISIIITUMU 1 MPAKTUIECCKHU
He TIOBJIMSUTM Ha CBOEBPEMEHHOE BBeIeHUE 0OPTE30MU-
0a B HEOOXOIMMBIX Pa30BbIX J03aX.

C 0IMHAKOBOI1 4YaCTOTOM B 00eUX IpyInax 00JIbHBIX
BcTpevanachk ITH, koTopas y GoNbIIMHCTBA MallUEHTOB
ObLIa HETSKeI0i. MBI pyKOBOACTBOBAJIVCH CYIIIECTBYIO-
UMY PEKOMEHIALUSIMU 110 KOPPEKIIUU J03bl 00PTE30-
Muba ¥ CBOEBPEMEHHO Ha3Hayalud OOJBbHBIM C IIPU3HA-
kamu ITH pasnumuHblie TleKapcTBEHHbIE MperapaThl (BU-
TaMUHBI TPYNIBl B, MusibramMmmy, ajibha-JIuIoeByio Kruc-
JIoTy, rabameHTUH WIW MperabdajuH, KapOaMaseIuM,
aMuTpunTuiauH) [14, 15, 19]. B pe3ynbsrare HaMm yaaioch
3HAYUTEJBbHO YIYUIIUTh CAMOYYBCTBUE OOJbHBIX. bosiee
yeM y 70% GoabHbIX 1-i1 1 2-i1 rpynnsl [TH > 11 cremne-
HU ObLJ1a WIK U3JieueHa, WU CYIIECTBEHHO CHIXEHA ee
TSDKECTh U IOJHOCTBIO KyIMpOBaHa HelipollaTuyeckast

60sb. OTMEHa 60pTe30M10a B CBSI3U HEMPOTOKCUYHOCTHIO
Mpou3BeieHa Julb Y 7,6% 00JIbHBIX, MOIy4aBIINX KOM-
ounauuio VD, ny 6,7% 601bHbIX — Ha cxeme VMP.

NHdexMoHHbIE OCIOXHEHHUS BO3ZHUKIU Y 26,9%
60J1bHbIX 1-11 rpynnbl Uy 33,3% GOJIbHBIX 2-ii TPYIIIIHL,
npyuyYeM OHU He ObUIM TskedbIMu. Cpenu MH@EeKI-
OHHBIX OCJIOXXHEHMI mpeobnanan herpes zoster. Y OT-
JeIbHBIX OOJIbHBIX B OTBET Ha BBeIAeHME OOpTe3oMubOa
MOBHIIIANACH TEMIIEpaTypa TeJla, YTO He ObLIO CBSI3aHO
C MpUCOeIUHEHNEM MHMEKLIU, WIK CHUXAJIOCh apTe-
puajbHOE JaBJI€HUE cpa3y IIocjie BBEICHUS Mperapara.
WHorpa peructpupoBajgach runeprinkeMus (BO3MOXKHO
CBsI3aHHAasI ¢ MPUEMOM JeKcaMeTa30Ha WIM IIPeIHU30-
JIOHA), IOSIBJISIMCh KpaTKOBPEMEHHbIE 0OJIM B CYyCTaBaXx,
BO3HUKAJIM NapOKCU3MbI MepLATEeIbHOM apUTMUMU.

Yto KacaeTcsl TeMaTOJIOTMYECKOM TOKCUYHOCTH, TO
B OCHOBHOM pa3BuBasiach muenocyrpeccust I—II cre-
IeHU, YTO He ObLJI0 OCHOBAaHMEM I PEIYKLIUU JO03bI
BeJIKeIa uiu ero otMeHbl. CHUXXKEHME YPOBHS TPOMOO-
LIUTOB OBLJIO TIPEXOISIINM, PETUCTPUPOBAIIOCH K 11-My
JIHIO JIEYCHHUSI 1 BOCCTAHABIMBAIOCH B UHTEPBAJIC MEXIY
muxiamu. ITo ganueim uccnenoBanus VISTA pasznuunii
B T€MaTOJIOTMYECKOM TOKCUYHOCTH IIPY UCII0JIb30BaHUU
VMP u MP He BbhIgBIeHO. Tak, yacToTa HEMTPONEHUM
IIT u IV crentenu cocrasuia 40 u 38%, TpombGoLMTOITE-
Huu — 37 u 30%, anemuu — 19 u 28% COOTBETCTBEHHO
[9]. ITo maHHBIM HallleTO MCCICAOBAHUS HEUTPOIICHUS
u TpombounToneHus II1-1V crenenu Bo3Hukina y 23,2
u 19,9% 60JbHBIX COOTBEeTCTBEeHHO, a aHemus III cre-
neHu — y 13,5% OOJIbHBIX, JICYMBIIMUXCS 10 IPOrpaM-
me VMP. ConocraBnsisi 4acTOTY M TSXKECTb TTOOOYHBIX
addekToB y 060abHBIX Ha ¢oHe Tepanmuu VD u VMP,
MBI BBISIBUIM BaxXHbIi (pakT. OKa3zanoch, YTO reMaro-
JIOTMYEeCKasi TOKCHMYHOCTb OopTe3omMuba B COYETAHUU
¢ JeKcaMeTa30HOM HMXe, yeM OopTe3omubda ¢ menda-
JnaHoM—mnpeaHu3ojoHoM. Heittponenus III-IV cre-
MeHu npy ucnonb3oBaHuu VD Habmonanace B 1,5 pa3a
pexe (15,4%). TpomGoLuToneHuu u anemuu 1V crere-
HU He 00HapyXeHO HU B OMHOM ciydae, a I1I crenenu —
y 7,7% GoabHbix. Takoe pa3nuuyue, BEpOSITHO, CBSI3aHO
¢ IpuMeHeHueM MesdanaHa, Bxoasiero B cocraB VMP.
OpnHako B 1LIeJIOM YacTOTa MMEJIOCYIIPECCUMU B TPYIIIax
0OJILHBIX ObLIa HEBBICOKOM. HelTponeHus u TpoMOoLu-
TOIEHUS Yallle ObUIY MpexXonsaiiuMu. BaxkHO OTMETUTS,
YyTO pa3BuTue aHeMuu U HelitponneHuu I1I-IV crenenn
B OCHOBHOM BbISIBJISUIOCH Y OOJIbHBIX, HE OTBETUBIIIMX Ha
VD wim VMP, unu JoCTUTIIMX JMIIb CTaOWIM3aIium,/
MO. Ha ¢oHe ycrienrHoit Tepanuu, JOCTUXKEHUS TT10JI-
HOIro WJMU 4YaCTUYHOrO OTBeTa, HA00OPOT, HAOII0AAI0Ch
BOCCTaHOBJICHUE YPOBHS I'eMOIJIO0MHA.

Takum o6pa3oM, pe3yJabTaThl TPOBEICHHOTO MHOTO-
LIEHTPOBOTrO MCClemoBaHUS 3(PGEKTUBHOCTH OOpPTE30-
MHuba ¢ nekcamerazoHoM (cxema VD) um Goprezomuba
¢ MendaraHoM—IIpeTHn30J0HoM (cxeMa VMP) mosBo-
JISIIOT PEeKOMEHIOBATh X B Ka4ecTBe 1-i1 IMHUU Teparuu
MOXWIBIX 001bHBIX MM. TlprMeHeHMe yKa3aHHBIX KOM-
OMHALUIA JaeT BO3MOXHOCTb JOCTUYb OIMHAKOBO BBHICO-
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KHX pe3yJIBTaTOB JieueHUsT OOJIBHBIX B BO3pacTe > 65 JieT,
Kak B OJIarONpUSATHOM, TaK U B HEOJAronpusTHON MpPo-
rHocTryeckoit rpymme. ChaemnyeT MOMHMUTH JIMIIb O He-
00XOIMMOCTH TIIATEILHOIO HAOMIONECHUS 3a OOJBbHBIMU
¥ B MEPBYIO OYepenb OTCICKMBATh pAaHHUE TIPOSIBJICHUS
HelipoTokcnyHocTU. OcTanbHble NOOOYHBIE 3(PheK-
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JTHOJIOTUYECHME W RNIMHUYECKHE OCOBEHHOCTH
WHOEKLWOHHBbIX OCJIOHHEHUA NPH FTEMOBJIACTO3AX

B.H. Yeootkepuu!, B.B. bBypbuies!, E.I. Kaiitanmkan'!, C.C. Beccmenbies!, E.P. ITInnosa’,
C.B. Aupmmna?, A.B. Kynpssuesa?
IPrY Poccuiickuic HUU eemamonoeuu u mpancgysuonoeuu DMBA Poccuu, Canxm-I[lemepbype;
OI'VH Llenmpanvhviii HUH snudemuonoeuu Pocnompebnadsopa, Mockea

Koumaxmur: Bumanuit Huxonaeseuy Yebomresun vitnikcheb@mail.ru

Lleavto pabomei asunocy uzyvernue 3muosocuy UHDEKYUOHHBIX OCA0JCHEHUT Y OHKO2eMamono2udeckux boavoix. Hccaedosanu 2 epynnot
nayuenmos. Ilepgyio epynny cocmasunu 604bHble ¢ PA3AUMHbIMU POPMAMU 2emM004acmo308, ¥ KOMOpbIX Obiau OUAeHOCMUPOBAHbL
uHghexyuoHHbvle ocroxcHerus (n=>50). Bmopyio epynny cocmasuiu oHKocemamonoau4eckue 00abHble, Y KOMOPbIX He Oblau KAUHUYECKU
8bls61€Hbl UHGDEKYUOHHble 0CA0JICHeHUs (epynna cpasHenus) (n=35). Mamepuan om 6oavHbiX (Ma3Ku u3 Hoca u 3eea, Kpogy)
uccaedoganuce memooom I[P 6 myssmunpaiimepnom popmame ¢ demekuyueii 8 pexcume pearbHO20 8peMeHU HA BbisiGAEHUE 2eHOMO8
DecnupamopHeix 8Upyco8 (pecnupamopHo-CUHUUMUAAbHO20 GUPYCA, GUPYCO8 epUnnd, Napazpunnd, PUHOBUPYCO8, AOEHOBUPYCO8,
KOpOHA8upycos, memanHeemosupyca u 6okasupyca); eepnecsupycog (eupycoe cepneca 1 u 2 munos, eepneca 6 muna, Dnumeiina-
bapp supyca u yumomeeanosupyca), Chlamydophila pneumoniae u Mycoplasma pneumoniae, a maxjce ¢ NOMOWbIO KYAbIMYPANbHBIX
baKkmepuono2UHecKux u MUKoA02UHecKux memooos. B uyesom 6030ydumenu pecnupamopruvix ungexyuii 6viau evisieiervl y 62% 60abHbIX
6 epynne ¢ UH(DEKUUOHHbIMU OCAONCHEHUAMU U moavko 6 22,8% — 6 epynne cpaenenus. B 42% cayuaes pecnupamopHbie UH@eKyuu
npomekanu Ha ooHe BbisABACHUS 2EHOMOB 2ePRecaupycos8 8 Kposu memooom noaumepasnoii yentoii peaxyuu (I1L[P). Dmu dannvie darom
OCHOBAHUE NPeONoA0ICUMb, YMO 2ePRecaupycHble UHGEeKYUU 3HAUUMEAbHO NOGbIUAIOM PUCK PA3BUMUS PECRUPAMOPHBIX UHPEKUUOHHbIX
OCAOJICHEHUL U YKA3bl6AloOm HA Heo0Xo0uMoCmb MUiAMenbHo20 MOHUMOPUHSA PEeCRUpPamoOPHbIX U 2epHecéupyCHuIX UHGDeKyuil
Y OHKO2eMamono2u4eckux 601bHbIX.

Karouegwle caosa: onkoeemamonoeuueckue 60/1be[€, MHd)eKZI,{LlOHHble OCNONCHEHUA, pecnupamopHsle 8Upycol, eepneceupycobl

ETIOLOGICAL AND CLINICAL FEATURES OF INFECTIOUS COMPLICATIONS IN HEMOBLASTOSIS

V.N. Chebotkevich', V.V. Burylev', E.I. Kaytandzhan', S.S. Bessmeltsev', E.R. Shilova’, S.B. Yatsyshina’, A.V. Kudryaviseva’
'Russian Research Institute of Hematology and Transfusiology, St.- Petersburg;
2Central Research Institute of Epidemiology, Moscow

The aim of the study was to analyze the etiologys of infectious complications (especially the role of respiratory viruses in patients with haematological
malignancies). The supervised patients were divided into two subgroups: the first was patients with hemoblastosis and clinically evidence of infectious
complications (n=50), and the second — patients without clinical features of infection (control group) (n=35). We analyzed the pharyngeal flora of
patients by means of bacteriological and mycological methods and the frequency of respiratory viruses (Respiratory syncytial virus, Influenza A and
B, Parainfluenza — 1, 2, 3, 4, rhinoviruses, adenoviruses, coronaviruses, metapneumovirus, bocavirus), herpesviruses (herpes simplex type 1 and 2,

herpes type 6, Epstein-Barr virus and Cytomegalovirus), Mycoplasma pneumoniae and Chlamydophila pneumoniae by means of PCR. Respiratory

infections were detected in 62% in subgroup with clinically evidence of infectious complications and only in 22.8% in the second subgroup. In many

cases herpesvirus infection (Epstein-Barr virus and Cytomegalovirus) was associated with respiratory viral infections. So, respiratory and herpes viral
infections must be carefully controlled in immunosuppressed patients with hematological malignancies.

Key words: patients with hematological malignancies, infectious complications, respiratory viruses, herpes viruses

JleyeHre OHKOTEMaTOIOTMYECKMX OONBHBIX Ha COBpe-
MEHHOM 3Tarlle CBSA3aHO C UCITOJIb30BAaHMEM MHTEHCUBHOMN
TPOTUBOOITYXOJIEBOI ¥ MMMYHOCYIIPECCUBHOM TepaITvm.
DTO NMpUBENIO K 3HAYNTEITFHOMY YBEJIMYECHUIO YKCTIa TIOJ-
HBIX PEMUCCUIT Y TIOBBIIIICHUIO BBDKMBAEMOCTH OOJIbHBIX.
OmHaKO OTHWM W3 OCHOBHBEIX MPEISITCTBHIA, BO3HUKAIO-
IIWX TIPY JIEYEHUN OOJIEHBIX C TeMOOJIACTO3aMH, SIBIISTIOTCST
MH(PEKITMOHHBIE OCTIOKHEHMSI, IPOIOJDKAIOIINE OCTABATh-
CsI OITHOM M3 BEIYIITUX ITPUYMH TMOEI OHKOTEMAaTOJIOTHYe-
CKHUX OOJIbHBIX. B CBSI3U C 3TUM YCTaHOBJIEHUE 3TUOJOTUU
MHPEKIIMOHHOTO MPOIIeCCa NTPAET IIEPBOCTEIICHHYIO POJTh B

pa3paboTKe CTpaTerny CBOEBPEMEHHOM U 1ieJIeHaIIpaBJIeH-
HOM TepaIiy 3TUX TSDKEITBIX OCTIOXHEeHUIA. Y1CIo BO3MOX-
HBbIX BO30ynuTeseil MHGMEKIIMOHHOTO TIpolecca T0CTaTou-
HO BEJIMKO. DTO OaKTepUu, IprObl, MUKOILIa3MbI 1 BUPYCHI.
Cpenu Bo30OymuTesieli OakTepualbHbIX MHMEKIUIA y TaH-
HOI KaTeropuy OOJIbHBIX 3HAYMTENILHOE MECTO 3aHMMa-
IOT YCJIOBHO MaTOreHHble MUKPOOBI. Pa3zpadotka acdex-
TUBHBIX CX€M aHTMOMOTMKOTEpAIlMM ITO3BOJIWIIA CHU3UTH
JIETAJIbHOCTh OT OaKTepUaTbHbIX MHGMEKIUNA Y OOJbHBIX
¢ TeMo0JIacTo3aMi K KOHITy MMHYBIIETO BeKa 0oJiee yeM
B 5 pa3 (c 50% B 1970-¢ . mo 10% B 90-¢ rT.) [1]. Cnenyer
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TaKxXe OTMETUTh, YTO B OOJILIIMHCTBE pabOT paccMaTpyBa-
€TCsI pOJIb TOJBKO OIpENeSICHHBIX TPYIIT BO30OYyIUTEIeH —
OakTepuii, r(prOOB MM BUPYCOB — 0e3 yyeTa UX BO3MOXKHOM
POJIM B Pa3BUTUM aCCOLIMMPOBAHHbIX MH(EKIINIA.

Ileablo AAaHHOTO MCCJIENOBAHUA SIBWIOCH WU3y4eHUE
3TUOJOTMYECKMX U KIMHUYECKMX OCOOCHHOCTEN MH(peK-
LIMOHHBIX OCJIOXHEHMII Y MMMYHOCYIIPECCHPOBAHHBIX
OHKOIeMAaTOJIOrMYECKIX OOIBHBIX C YYETOM BO3MOXHOCTU
HaJIMYMS CMEIIaHHBIX MHPeKIuii (0aKTepuaNtbHbIX, TPUO-
KOBBIX 1 BUPYCHBIX).

Mamepuanbl u Memopbl

B niepuion ¢ Host0ps1t 2008 1o mtonb 2010 1. mon HaIIMM
HaOMoMeHeM B reMatojiormueckoit kimHuke PocHUN
reMaToJIOTMU U TpaHC(hY3MOJIOTMM HAaXOAWJIOCh 85 maum-
€HTOB C pa3JIMYHbIMU (hOpMaMU TeM001acTO30B (TaoiI. 1).

Kak BumHO u3 Tabmuubl 1, y 15 OoMbHBIX ObLIA
JWarHOCTUPOBaHA MHOKeCTBeHHast Muesioma (MM), B Tom
yucie y 2 — muenoma beHc-JIxxoHca, y 12 — pa3nu4Hbie
BapuaHThl octporo jumdobaactHoro (OJUJI) u mwmeno-
omactHoro Jsieiiko3a (OMJI), y 33 — xpoHudeckuii Tumgo-
netiko3 (XJIJT), y 4 — xporudeckuit muenoneiiko3 (XMJI),
y 2 OOJBHBIX — XPOHMYECKHME MUEIONpoandepaTuBHbIE
3a0oneBanusl (y 1 — MOMONMAaTUYECKUT MUenoduopos,
y IPYroro — 3CCeHIMalbHas TpoMOouuTeMus) u'y 19 —
3JI0Ka4eCTBeHHBIE TMM@POMBIL: ¥ 4 — muMmdoma XomKKIHA
(JIX), y 15 — paznuuHble BapyuaHThl HEXOKKUHCKIX JIMM-
dbom (HXJT). Cpenu nocineqHux 15 nauueHToB: 6 60JIbHBIX
¢ bomumKynsapHoOit TMMPOMOi, 2 — ¢ TUMMOMOI 30HBI
MaHTUM, 2 — ¢ auddy3HON KPYIMHOKIETOYHOR JrMbO-
Moii, 1 — ¢ TuM@ oMo MapIrMHAILHOIM 30HKI, 1 — ¢ Bojoca-
TOKJIETOYHBIM XPOHUYECKUM JICIKO30M, 1 — C CUHIPOMOM
Ce3apu, 1 — ¢ T-kneToyHOI HEYTOYHEHHOM JTMMMOMOI
u 1 — c tumdoruiazmonuTapHOi TUMOOMOIA.

Taomna 1. Xapaxmepucmura 06cie0o8antbix 60AbHbIX

" Yucio 00JbHBIX
Kiunanveckuii 1uar{o3 ™

MHoecTBeHHasi Muejoma

OJI:
OJIJ1
OMJI
Hroro:
XJI:
XJ1
XMJI B xpoHUUECKOM (ha3e
UaAMoNaTUYeCKuit Mueaoduopo3
3CCEHIMaIbHAsl TPOMOOLUTEMUS

Hroro:
3J10Ka4eCTBEHHbIC TUM(BOMBI

Bcero

15

39

19

85

JuarHo3 y OOJbHBIX TIOATBEPKIATN TaHHBIMU UCCTIe-
IOBaHUS TepudepuyecKoil KpoBU, IyHKTaTa KOCTHOTO
MO3ra, TPeaHOOMOoNTaTa IOAB3IOITHON KOCTH, IIUTOTeHE-
TUYECKUX, OMOXMMHUYECKUX M UMMYHOJIOTMYECKUX ITOKa-
3aresiell KpOBM M KOCTHOTO MO3Ta, pe3yJiTaTaMUu PeHTTe-
HOJIOTMYECKOT'0 MCCIICIOBAHMS OPTaHOB IPYIHON KJIETKU U
KOCTel cKeseTa, yaBTPa3ByKOBOTO UCCIEI0OBaHUS OPTaHOB
OPIOIIHOI TTOJIOCTY M 3a0PIOIIMHHOTO MpocTpaHCcTRa. Ju-
arHo3 MM nonTBepxkaacs TakKe BBICOKUM COIepXKaHUEM
o0111ero 6e1Ka B CHIBOPOTKE KPOBHU, OOHAPYKEHUEM IIPHU
3J1EKTpOOpe3e CHIBOPOTOYHBIX OeJIKOB M-rpagueHTa Wi
SKCKPEIWU JIETKUX Ileneil ¢ Mouyoil. JlmarHoCcTUYecKuii
npoliecc Ipu JuMdoMax BKIIOYAT B ce0sI UMMYHOTHCTO-
XUMUYECKHUE NCCIeIOBAHMS OITyXOJIEBOM TKaHU JIMM(baTH -
YECKOro y3j1a, MMMYHOMDEHOTUIIMPOBAHUE KJIECTOK KPOBU
M KOCTHOTO MO3ra, KOMITBIOTEPHYIO ToMOorpacduio, a Ipu
HEO0XOIMMOCTH, MarHUTHO-PE30HAHCHYIO TOMOTPapHUIO.
IIpu nuarnoctruke XMJI 06s13aTeTbHBIM OBUIO OOHapYKe-
HUE B KJIETKaX KPOBM M KOCTHOTo Mo3ra Ph'-xpoMocombl
u xumepHoro reHa BCR/ABL.

Cpeny NAIMEHTOB C OCTPBHIM JIEKKO30M 9 OOJBHBIX
00c1en0BaHbl B IEPBOM OCTPOM IIepHOAe 3a00JeBaHUSI,
2 (OJII — 1, OMJI — 1) — nipu peumauBe 3a00JIeBaHUS
u 1 mauueHT ¢ OMJI — B daze pemuccun. YetbipeMm 00Ib-
HbeM ¢ XJIJT 1 HXJI u 1 6oasHOMY ¢ MM 00cenoBanmne
npoBeaeHo B dase pemuccun. Cpeny 00CIeA0BaHHbBIX ITa-
LIMEHTOB 7 OOJIbHBIM C BIIEPBBIC BBIIBICHHBIM 3a00JIeBa-
HHUEM UCCJIeNOBaHUS MPOBOIWINCH A0 Hayaja crelupu-
yeckoil Tepanuu: 3 60mbHbIX ¢ XJIJI, 1 — ¢ ocTphIM Jieii-
ko3oM, 1 — c JIX, 2 — ¢ MM, 1 — ¢ XMJI. Illectb 60Jb-
Hbix ¢ XJIJT 1 HXJI mony4yanu Tepamnuio mpenapataMy MO-
HOKJIOHAIbHBIX aHTUTEN (PUTYKCMMab, Kamriac). dBym
60sbHBIM ¢ MM npoBoauiIach MOHOTEpAITUS BEJIKEHIOM.
OcTajibHbIC MAIIMEHTHI TTOJyYal KypCOBYIO ITUTOCTATH-

B ToMm uncine:
Bospact
MYKYHH JKEHIIHH

5 10 26—70
1 1 18u 52
5 5 28—73
19 14 46—81
3 1 34-52
1 — 60

1 — 44

9 10 27—66
44 41
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YecKylo XuMuoTepamio. Ha MoMeHT o0cieqoBaHMs K-
HUYECKM 3HaYMMasl JIeMKOIPaHYJOIUTOIICHUS (CTamus
III-IV) BeigBnsnack y 10 mammenToB: 7 60abHbIX ¢ OMIJI,
1—cHXJ, 1 —cXJI, 1 —cMM.

WHpeKIMOHHBIE OCITOXHEHMSI  TMAarHOCTUPOBAIN
Ha OCHOBAaHMM KIMHUYECKUX, MHUKPOOMOJOTMYECKUX,
MMKOJIOTUYECKUX 1 MOJIEKYJISIPHO-OMOJIOTUYECKIX METO-
JIOB MccaenoBaHus. B nmepuon rirybokoil HeliTporieHun 4
cTernieHM (comepxkaHue HEUTpo(UIIoB B niepudepuyIecKoii
kpoBu MeHee 0,5x10°/1) MHOEKIIMOHHBIE OCIOXHEHUS
KIMHUYECKY TUarHOCTUPOBAIM HA OCHOBAaHUU OTHOKpAT-
HOTO TOBBIIIEHUS TeMrepaTyphl Tena oonee 38,5 °C wim
TMOBTOpHOTO ToBbIIIeHUs 6onee 38,0 °C B TeueHue 24 ya-
COB, HE OOBSICHUMBIX TEYEHHEM OCHOBHOTO 3a00JIeBaHUS
U IIPOBOIUMOM TepaIuei.

Nudexumonnsie ocnoxuenus: (MO) ¢ xapaktep-
HOM KIIMHUYECKON CHMITOMATUKOM, BO3HMKIIIKME Ha
(oHe mpoBeneHMs crieliUIECKOil Tepalii WIA T0Cye
ee 3aBeplleHus, ObIIM 00HapyKeHbI y 50 00cIenoBaHHBIX
OOJIBHBIX. Y 35 OOJbHBIX KIMHUYECKUX ITpu3HakoB MO He
OBLI0, 3T MALMEHTHI COCTABWIIM TPYIIITY CPAaBHEHUSI.

Jns obHapy:KeHMsI TEHOMOB BO30yIMTEJIel pecIu-
pPaTOpPHBIX MHGEKIIMIA HUCIOIb30BAIM  pa3paboTaHHbBIE
B HTHWUM smunemuonoruy HabOphl peareHToB Ha OCHOBE
TI1IP B MyasTUNIpaiiMepHoM chopmaTe ¢ IeTeKILIUEH B pexku-
M€ peaJIbHOTO BPeMEHM: PeCIMpPaTOpHO-CUHIIUTUAIBHOTO
(PC-Bupyca), 4 Tumos Bupyca naparpunmna (I1T°), puHoBu-
pycoB, kopoHaBupycoB (OC43, 229E, NL63, HKU1), me-
TaITHEBMOBHpPYCa, aIcHOBUPYCOB U OOKABUpYca YeJIOBEKa.

KpoMe Toro nprMeHsuIM KoMMepuecKue Habophl pearcH-
ToB «AMITIMCeHe» (OPI'YH HTHUM D, Mocksa) 1151 BBISIB-
JieHust BupycoB rpurma A u B, A/H1N1 «cBuHOrO rpurma»
(A/HINI,), Chlamydophila pneumoniae n Mycoplasma
pneumoniae, a TAKXe BUPYCOB IPYIIILI Teprieca (repreca
npoctoro 1 u 2 Tunos, utoMeranosupyca (LIMB), Bupyca
reprieca 6 TuIa 1 Bupyca Dmureiitna—bapp). bakrepuosno-
TMYECKUE MCCIeIOBAaHUSI IPOBOIWIA B COOTBETCTBUU
C HOpMaTUBHOI nokyMeHTaluel [2]. BoisiBneHue rpruboB
pona Candida nipoBoAWIN KyJIBTYpaJbHBIM MeTonoM [3].
B xayecTBe uccieayeMoro Marepyaa UCIoIb30BaId Ma3-
KU 13 HOCOIJIOTKM M POTOIJIOTKM 1 BEHO3HYIO KPOBb, a JUISI
0GaKTepPHOJIOrMIYECKUX M MUKOJIOTMYECKIX aHAJIM30B — TaK-
K€ MOKPOTY Y MOYY.

Pesynbmamsi

beum  mpoaHamu3upoBaHbl  pesyabratel  [TLP-
JIUATHOCTUKU PECIIMPATOPHBIX MHMEKIINI Y OHKOreMaTo-
JIOTMYECKUX OOJIbHBIX ¢ MH(MEKLIMOHHBIMU OCIOXHEHUSI-
MU (Tabir. 2).

Kak nokazano B tabmuue 2, PC-BupycHas mHbpek-
1Ml ObUTa TMAarHOCTMPOBaHA y 2 OOJNBHBIX, TIpUYEM B 1
ciaydyae HaOmopanach cmemaHHasg —PC-BupycHasi—M.
pneumoniae-nHadexims. KIIMHUMYeCKM IpOosiBJIeHUEM MH-
(exu B 000MX CiIydasx CIyXWIa JIMXOpamKa, IpudeM
npu PC-BupycHoit MOHOMH(MEKIIMN TeMITepaTypa JOCTHU-
rana 39,0 °C, a cMmemraHHasi BUPYCHO-MUKOILIa3MEHHAs
WHMEKIYS TPOSIBISIACh JTUIIb Cyo(heOpUIbHOI TeMmepa-
Typoii no 37,5 °C.

Taomuua 2. Yacmoma eviseaenus 2eHoM08 6030youmencii peCRUpamopHbIX UHGEKUULL Y OHKO2EMAMOA0SUMECKUX OOAbHBIX ¢ UHPEKUUOHHBIMU OCAONCHEHUAMU

Knunnyecknii iuarnos
Tenom, BbisiBIeHHbIN MeTonoM ITIIP MM (n=9) ol X1 HXJI (n=11)
OJLI (n=2) OMJI (n=6) X1 (n=19) XMJI (n=3)

PC-Bupyc 0 0 1 1 0 0
Ipurm A 2 0 0 0 0 2
Tpunn B 0 0 0 0 0 0
Ipunn A/HIN1Sw 0 0 0 1 1 1
Mr-1 0 0 0 0 0 0
Mr-2 0 0 0 0 0 1
Mr-3 1 0 1 0 0 1
Mr-4 0 0 0 0 0 0
PuHoBUpYCHI 2 1 0 6 0 2
AIGCHOBUPYCBI 0 0 0 0 0 0
KopoHaBupychl 1 0 0 2 0 0
MeTanHeBMOBUPYC 0 0 0 1 0 0
BoxaBupyc 0 0 0 0 0 1
Chlamydophila pneumoniae 0 0 0 0 0 0
Mpycoplasma pneumoniae 0 1 0 1 0 0
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Bupyc rpurnmna tumna A BbISIBJICH Y 4 OONbHBIX B Tie-
puon snumeMuyeckoro rmombema B despaie 2009 . Bo
Bcex 4 cirydasx MH(MEKIIHS COIPOBOXIAIACH JTUXOPAIKOi
10 39,0 °C u cuMITOMaMM peCIUpaTOpHON MHGbEKIIUN
(kamrenp, HacMOpK). Y omHoi 6ompHON ¢ HXJI (7muMm-
(hoMa MapruHajabHOI 30HBI) OBLUIO ITMATHOCTUPOBAHO
000CcTpeHrEe XpOHMUECcKOoro opoHxuTa. Bee ciaydau «cBu-
HOTO TpuIla» Hadmomaauch B Hossope 2009 . ¥ 6osbHOTO
¢ XJIJT Ha (poHe crieninpuyecKoro gedeHus o porpaMmme
(nymapabuH—nukinogocdaMu BbISIBJIEHA CMeIIaHHas
unpexuus us rpunna A/HIN 1, u puHOBUpYCcOB. Y Beex
OOJIbHBIX MHGEKLMS TpoTeKala ¢ IJIUTEIbHON JTUXopa-
koit (10 38,6 °C), a B 1 ciydae y 60sbHOTO ¢ AU dy3HOR
KPYITHOKJIETOUHO# B-KiteTouHoi1 tnm@omoii yepe3 1 Hex
MoCJIe 3aBepIISHMS] OYEPETHOTO IUKJIA Tepanuy I10 CXe-
me R-CHOP auarHocTupoBaHa ocTpasi MPaBOCTOPOHHSIS
MHEBMOHMS C XapaKTepHOM KIMHUYECKOMA CHUMIITOMATH-
KOI1, MoATBepXKIeHHAasT peHTreHoormdecku. Ciemyer oT-
METUTb, YTO JIeYeHe CMEIIaHHO MH(EKLIMY ObLI0 00Jee
JUTUTEJILHBIM 1 CJIOKHBIM, IIOTPEOOBABIIIMM HCIIOIh30Ba-
HUSI U aHTUOWOTUKOB, M TIPOTUBOBUPYCHBIX IIPEIapaToB
¥ TIPUMEHEHMST BHYTPUBEHHBIX MMMYHOTIJIOOYJIMHOB.

Bupycs! I1I' 2 1 3 TUNIOB BHIABIEHBI Y 4 TIALIMEHTOB.
YV 60bHOTO ¢ HOMTUKYISAPHOI TMMEPOMOI ITOC]Ie OKOHYA-
Hus oyepeaHoro 1ykiaa R-CHOP supyc I1T" 3 Tuna o6Ha-
pYXeH B accouMaiymu ¢ 6okaBupycoM. Y 6onpHoro ¢ OMJI
TocJyie Kypca Teparnuu 1o cxeme 7+ 3 HabIromanach Tsokeias
rpaHyJIOLMTONEHUS (4 CTEIeHb), YTO OCIOXKHUIOCH MPH-
COeIMHEHNEM OCTpOIi ouaroBoii mHeBMoHuM. [1pu nomnor-
HUTEJIbHOM OOCJICIOBAHMM 3TOrO IMallMeHTa OOHapyxKeH
TIT-3. bonbHoit ¢ MM mnonyuan TpeTuii 21-THeBHBIN IIUKIT
JIeYeHUsI T10 IporpaMMe 60pTe30MUO (BeJIKEIT)—aeKcaMme-
Ta30H, YTO OCJIOKHUJIOCH pa3BUTUEM herpes labialis ¢ BbI-
PaXkeHHBIMM MTOPAKEHUSIMU KOXU Jutia. I1pu 3ToM ogHO-
BPEMEHHO 3apervMcTprpoOBaHa MaparpuIlo3Has WMHGbEK-
1usa 3 tuna. Cienyomuii UK CriennUIecKrii Tepaniu
y 3TOro 0OJILHOTO OBLT HAaUaT MOCJIE ITOJTHOTO KYITMPOBaHMS
BO3HMKILIEH MHDEKIIMN, a MEXKKYPCOBOI MHTEpBaJl yBEJI-
YyeH B 2 pa3a. Y Bcex 4 maluureHTOB MH(EKIMs MpoTeKaia
¢ mxopankoii go 38,5 °C.

Haubonee yacto y o6cnenoBaHHbIX OONBHBIX ObLI
BBISIBJIEH T€HOM PMHOBUPYCOB. KilmHMYecKue mposiBie-
HUSI pPUHOBUPYCHOM MH(MEKIINU ObLIN ¢J1a00 BBIPasKEHHI.
OpnHako y onHoit 6oabHOM ¢ OJIJI ObUTa IMarHOCTUPO-
BaHa OCTpasl JJEBOCTOPOHHSISI ITHEBMOHMS, KOTOpasl Xa-
paKTepU30Bajlach KallIEM C MOKPOTOM, OOBIILIKON 1 MO~
BhIIIeHHEeM TeMnepaTypsl Teja 10 38,0 °C. Y 4 601bHBIX
He OBLIO OTMEUYEHO MOBBIIICHMS TeMIIEpaTyphl, elle y 4
Haomonancsa cyodeopunutet (mo 37,5 °C) u'y 2 otmeue-
HO TIoBBIIIeHNE TemIiepatypsl 1o 38,0 °C. ¥V 1 mauueHTa
¢ XJIJI omHOBpeMeHHO ObLIM 0OHAPYKEHBI PUHOBUPYCHI
¥ KkopoHaBupyc 229E.

KoponaBupycel oOHapyXeHbI B 3 cllydasix, MpUyeM,
Kak yKa3aHo BhIIIIe, B 1 cllyyae B acCOLIMAIIMU C PUHOBH-
pycamMu. Y OOJBHBIX OTMEUAIMCh CUMIITOMBI pecIrpa-
TOPHOTO 3a00JieBaHMsI — Kalllelb, 03HOO. [loBbIlIeHME
TeMrepatyphbl Teja g0 37,5 °C HabIoganoch B 2 ciaydasx.

MertanHeBMOBUpPYC OBbUI HaiieH TOILKO y OOJBHOTO C
XJJI. Knuaudecku MHMEKIMs XapaKTepu3oBajiach Cyo-
(beOpUITBLHOM TEMIIepaTypoil 1 CUMIITOMAaMU PeCITUPaTOp-
HOTO 3a00JIeBaHMsI — CyXOii Kallle/lb, 3aJI0XKEHHOCTb HOCA.
boxkaBupycHas nHdek1Ms oOHapyXeHa Takke y 1 60J1bHOo-
ro, mpu4eM B acconanuu ¢ Bupycom I1IN 3 tumna, ee k-
HUYECKHNE 0COOCHHOCTH ONMMCAHHKI BhIle. Hamo oTMeTuTh,
YTO reHOM OOKaBMpYyca ObLT BBISBJICH B KPOBU 1 HE OOHA-
PYKeH B Ma3Kax 13 Hoca.

M. pneumoniae OblTa BbIsIBIEHA B 2 ciiydasx: 1 pas
B acconuaunu ¢ PC-BupycoM, 1 1 pa3 B BUae MOHOMH-
exmu. B mocnenHem ciydyae oHa HaOmonanach y 00Jb-
HOTO C OCTPBIM JIEMKO30M Ha (DOHE COCTOSIHUS, PACLICHEH-
HOTO Kak (heOpuiibHash HelitporieHust. Bupycel rpurma B,
I1I" 1 u 4 TumoB, aneHoBUpychl U Chlamydophila pneumoniae
B JaHHOM KCCJICIOBAHUU HE BbISIBJICHBI HU B OMTHOM CJIyYae.

HccnenoBanue Haau4Ksi TEHOMOB BUPYCOB IPYIIIIbI
reprieca B KpoBM IoKasasio, 4to B 42,0% ciydaeB pas-
BUTHE pecNIMpaTOpHbIX UH(MEKIUN MpoTeKano Ha dhoHe
repIeCBUPYCHOM BUpYCeMUU. [€HOM BUPYCOB IPYIIIIbI
repreca 1 u 2 Tuma BeIsIBIEH B 5,2% ciydaeB, BUpyca
DuureitHa—bapp — B 26,3% u 1LuTOMerajioBupyca —
B 10,5% ciy4yaes. [eHoM Bupyca repiieca 6 Tvima He ObLI
oOHapyXeH HU B omHOM ciydae. [Ipu oOHapy:keHUU B
KPOBHU T€HOMOB BHPYCOB IIPOCTOrO repreca U LUTOMe-
rajjoBipyca IIpoOBOIMIACH IIPOTUBOBUPYCHASI Teparus
ALMKJIOBUPOM Y TaHLIMKJIOBUPOM.

IIpoBeneHHOe  GAKTEPUOJOIMYECKOE  MCCJICIOBA-
HME Ma3KOB W3 3¢Ba II0Ka3ajo IMpeobiamaHue IpaM-
TIOJIOXKUTEILHOM  (bJIOpBI, XapaKTepHOM [T TOJOCTU
pra — Streptococcus viridians, Staphylococcus epidermidis
u Streptococcus anhaemolyticus. 9Ta Xe daopa mpeBaIn-
poBana B MokpoTe. ToabKo B 5 ciaydastx U3 MOKPOThI ObLTA
BBIICJICHBI TPaMOTpHILIATeIbHBIC OaKTepUU: B 3 CIydasix —
Escherichia coli, npuaem 1 pa3 B accoliMallii ¢ METaIlTHEB-
MoBUpycoM, 1 pa3 — Pseudomonas aeruginosa u 1 pa3z —
Proteus mirabilis B accoliyaliii ¢ BUpYCOM Ipurina A.

bakrepuemus, obycrnosiaeHHast Escherichia coli, Oblna
BbIsIBJIeHAa y OombHOro ¢ XJIJI, mpuyem Bo30yauTeNIn
PECIMPATOPHBIX MHMEKIUIA ¥ T€HOMbI BUPYCOB TPYIIIbI
repreca B 3TOM CJIydae BbISIBJICHBI HEe ObLIN.

B LenoM mpoBeneHHOE MCCIENOBAHME TIO3BOJIAIO
YCTAHOBUTD 3THOJIOTMIO MH(PEKLIMOHHOTO Tpoliecca B 62%
ciTyyaeB MH(MPEKIMOHHBIX OCJIOXXKHEHUI Y OHKOIeMaToJI0-
rudeckux 001bpHBIX (y 31 n3 50 00c/Ie10BaHHbIX).

B rpynme cpaBHeHUS (OHKOTreMaTOJOTMYecKUe
00JIbHbIE 6€3 BRIPAXKEHHBIX PU3HAKOB MHMEKIIMOHHbBIX
OCJIOXXHEHMI) MH(PEKLIMOHHBIE areHThbI OBIIA BBISBJIIC-
Hbl 'y 8 u3 35 (22,8%) nauueHTOB. Y 7 U3 3TUX OOJBHBIX
B 3 ciy4Jasix ObUI BBIBJIEH T€HOM PUHOBHUPYCOB, B 2 —
KOPOHABUPYCOB U B 2 — M. pneumoniae. KnnHu4aeckux
MPOSIBICHUN MHMEKIIMOHHBIX OCIOXHEHUI Yy yKa3zaH-
HbIX OOJIBHBIX HE BBISBJICHO, IIPOTUBOBUPYCHAS TEPAIIus
He mpoBoawiack. ¥ 1 6ombsHoro ¢ XJIJI omHOBpeMeHHO
ObLIY BbISIBJICHBI TEHOMBI BUpPYCa IPUIIA A U METaITHEB-
MoBupyca. Kpome TOro, 13 MOKPOThI ObUIM BbIIEICHBI
Pseudomonas aeruginosa n Candida albicans. Cnemyer
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OTMETUTh, YTO Y YKa3aHHOro OOJLHOTO Marepuan ObLT
MOJyYeH B IEPUOA IIUTOCTATUYECKON Tepamuu. Bos-
MOXHO, MMMYHOCYIIPECCUsI, CBsSI3aHHasi C JIEYCHUEM
OCHOBHOTIO 3a00jieBaHUs, ObLIa MPUYMHON OTCYTCTBUSI
BbIPaXXEHHBIX KJIMHUYECKMX IPU3HAKOB pa3BUBAIOILE-
rocst MHQEeKLIMOHHOIO OCI0KHEHMUSI.

06cyxneHue

WNHpeKIMOHHBIE OCIIOXHEHUS SIBISTIOTCSI OAHON W3
OCHOBHBIX MPUYMH CHMKEHUST 3 GEKTUBHOCTU JICUSHUS
OHKOTI'eMaTOoJIOTMIECKUX O0IbHBIX. [IprMeHeHe LIuTocTa-
TUYECKHMX TIperapaToB NPUBOAUT K UMMYHOCYIIPECCUU, B
YaCTHOCTH K IMOAaBIeHNIO T-KIeToYHOro MMMyHMTETA [4].
B Hacrosiee BpeMst pa3padboTaHbl 3(POEKTUBHBIE CXEMBbI
JIedyeHus 6aKTepraabHbIX MHMEKIMIA TIpU TeMOo0IacTo3ax.
Hx npumMeHeHMe MO3BOJIWIO 3HAYUTEIBHO CHM3UTH JIe-
TaJIbHOCTb OT THOMHO-CETITUYECKUX OCTIOXKHEHUA.

He MeHbIIyIO poiib B pa3BUTUM MHMEKIINIA Y OHKO-
TeMaToJIOTUYECKUX OOJBHBIX UTPAIOT BUPYCHI. XOPOIIO
M3y4eHbl M Pa3pabOTaHbl METONBI JEUCHUS U Mpodu-
JIAKTUKM TepIIeCBUPYCHBIX MHMEKIIMI, BBI3BIBAIOIINX
TSDKEJIbIe OCJIOKHEHUSI y OOJIBHBIX TIeMOoO0JIacTo3aMu
[5]. PecniupaTopHbIM BUPYCHBIM MHGEKIUSIM yIels-
JIOCh MEHbIlIee BHMMaHue. YaCTUIHO 3TO MOXHO O0b-
SICHUTb TPYIHOEMKOCTBIO M IJIMTEIbHOCTBIO METOIOB
BUPYCOJIOTMYECKOM TMAarHOCTUKM PECIIUMPATOPHBIX MH-
dexumii. Kpome Toro, pasBurue mHeBMOHMII Ha (poHe
BUPYCHBIX MH(EKIINI YaCTO CBSI3aHO C IPUCOETMHEHU-
eM OaKTepHuaIbHOI MUKPOMIOPHI, a TaK KaK TMAarHOCTU -
Ka pecrupaTOpHbBIX BUPYCOB HE IIPOBOAMIACK, TO OaKTe-
pUSIM TIPUIUCHIBaJIach ITIEPBUYHAS Y MOHOIIOJIbHAS POJIb
B BOBHMKHOBEHUM ITHEBMOHMIA.

Mexmy TeM 3THOJIOTHSI ITHEBMOHUI, COCTABIISIONINX
JI0 YeTBEPTH MH(DEKIIMOHHBIX OCTIOXHEHNI Y OHKOTeMaTo-
JIOTUYECKUX OOJIBHBIX, YACTO OCTAaBaJach HE YCTAHOBJICH-
HOM, ¥ OHU BBIIEISUTMCH B MAJIOIIOHSTHYIO U KIIMHUIECKHU
0eCI10IE3HYIO KATETOPHIO «MINOIAaTUUECKUX ITHEBMOHMN»
WIN «[THEBMOHUI HESICHOM 3TUOJIOTAM».

BHenpeHne MoIeKyISIpHO-OMOIOTMYECKIX METOIOB
MO3BOJIWIO PACIIMPUTH BO3MOXKHOCTH 3THOJIOTMYECKOM
JMWATHOCTUKM U YCTAHOBUTDH 3HAYMTEJbHYIO POJIb PECII-
PaTOPHBIX BUPYCOB B 3THOJIOTUM ITHEBMOHUI Y UMMYHOIE-
MPECCUBHBIX OHKOI€MAaTOJIOTMYECKMX OOIbHBIX [6].

B nmanHOM wuccienoBaHMHM OBLT MCIIOJB30BaH KOM-
TUIEKC TUATHOCTMYECKMX TECTOB Ha OCHOBE METO/IA ITOJIM-
MepasHoii rertHoit peakimu (ITLP) B peatbHOM BpeMeHH,
TO3BOJISIIOLINIT  OOHAPYKMBaTh OCHOBHBIE BO30YIUTEIIN
pecMpaTOpHbBIX MHMEKITNI, N3BECTHBIX B HACTOSIIIIEE Bpe-
msi. [IprMeHeHre 3Toro KOMIUIeKca TeCTOB B COBOKYITHO-
CTH C KYJIBTYpaJIbHBIMU 0aKTEPUOJIOTMYSCKUMU U MUKOJIO-
TUYECKMMU METOIaMU TTO3BOJIAJIO YCTAHOBUTH STHOJIOTUIO
MHGEKIIMOHHBIX OCJIOXHEHUI B 62% ciydaeB. B rpymre
CpaBHEHUS BO30OYIUTENIM PECIUPATOPHBIX WHMEKIIMiA
ObUTM OOHAPYKEHBI TOJILKO B 22,8% citydaes (y 8 u3 35 06-
CJIEIOBAHHbBIX), TIPUYEM B OTHOM 3MU30[ie MOXHO ObLIO
MPEATOJIOXUTh HAYaJI0 Pa3BUTHUS MH(MEKIIMOHHOIO IIPO-
mecca. B 7 npyrux ciayyasix B KauecTBe 3THMOJIOTMYECKUX

areHTOB BBICTYITAJIM PUHOBUPYCHI (3 cityyast), KOpOHABH-
pychl (2 ciyvast) u M. pneumoniae (2 ciaydast). O6paiaio
Ha ce0sl BHUMaHUE, YTO 3TH BO3OYIUTENN MPU Pa3BUTUU
WHOEKIIMOHHBIX OCJIOXHEHUI BBI3BIBAIA CPaBHUTEILHO
JIETKOe TeueHre MH(EKIIMOHHOTO mnpoliecca. B 1ieiom a3t
JaHHBIE ITOATBepKnaioT pe3yabratel G. Gerna 1 coast. [9],
KOTOpBIE TTPOBOIMIIN MCCIEIOBAHMS IO CXOMHOMY CIIEHa-
pHI0 Y OOJBHBIX ¢ TpaHCIIaHTalMeH JleTkux. B ux padote
3TUOJIOTUS MH(EKITMOHHOTO TIpoliecca Obljla yCTAaHOBJICHA
B 57,1% ciy4aes.

PC-BupycHast nHbekus ObUla BBHISIBJIEHA TOJLKO
y 2 OOJIbHBIX. DTOT NUH(MEKIIMOHHBIN areHT BBI3bIBAET KaK
JIETKKE, MHOTAa 6ecCUMMNTOMHEBIE (hOpMbI 3a00JIeBaHus,
TaK M TsDKeJIble THEBMOHMM, OCOOCHHO Y OOJIbHBIX MPHU
TPaHCIUTAHTALIMM CTBOJIOBBIX T€MOIIO3TUUYECKUX KIETOK
[10]. Ocobyio omacHOCTb JjIsI MMMYHOACIIPECCUBHBIX
OHKOI'€MaTOJIOTMYECKUX OOJIbHBIX IPEICTABIISIOT 3IH-
JeMHUYECKIE BUPYCHI TPUIINA A, BUPYC «CBHOTO T'PUIITIa»
u Bupychl I1I. B Hatlem ncciaenoBaHUM UMEHHO C 3TUMU
BO30OYIUTEIISIMU OBLIN CBS3aHBI TSKEIble MH(MEKIIMOH-
HBIE IIPOIIECCHI B JIETKUX U TSOKeJI0e KIMHUYECKOe Teue-
HUe UHMEKIUN.

XOoTs B 3TOM Cepuyr MCCAEIOBAaHUI aleHOBUpPYCHAs
WHOEKIIMs He ObLIa BBISIBICHA, B HAIIMX MPEABITYIIX MC-
caemoBaHMsIX [12] ObIIO TTOKa3aHO, YTO T€HOM aJIeHOBU-
PYCOB 4YacTO BBISIBIIIETCSI B KPOBU 0e3 OOHApyKeHUs ero
B 3MUTEIMU Hoca. Takoe yacToe BHISIBJICHUE aleHOBUPYCOB
B KPOBM 0€3 00HApY:KEHUSI €r0 B SMUTEINKU Hoca (Haubo-
Jiee BEPOSITHBIX BXOMHBIX BOPOTaX MpU MepBUYHON MH(DEK-
LK) TOBOPHUT O TOM, YTO, CKOpEe BCETO, Y OOIBHBIX ITPOMC-
XOIWa aKTUBALMS JJATEHTHOM BUPYCHOM MH(PEKIUU. DTU
HaOmoneHus rmoarBepxkaaoT MHeHre E. Whimbey 11 coaBT.
[10], koTOpBIE OTMEUAJIN, YTO TAKOE TeYeHNE aIcHOBUPYC-
HOM MHMEKIMHU XapaKTepHO UMEHHO ISl OHKOTeMaToJI0-
TUYECKUX OOJIbHBIX, BUPYCEMUS MPY MMMYHOAETIPECCUSIX
MOXeET IPUBOIUTD K Pa3BUTHUIO TEMOPPArMYECKUX ITUCTH-
TOB, TETIATUTOB U TTOPAXKEHUIO IPYTUX OpraHoB [11].

KopoHaBupycHl 9YacTO BBISIBISIOTCSI Y OHKOTEMAaTOoJIO-
TUYECKMX OOJIBHBIX TTPU PECITMPATOPHBIX MHPeKIuMIxX [12].
IToxkazaHo, uro kopoHaBupychl NL63 1 HKU1 yyactByior
B BO3HUKHOBEHUM PECITUPATOPHBIX MHMEKIINIA Y OONTBHBIX
MpY TpaHCIUIAHTALIMK CTBOJIOBBIX KJIETOK [13]. AHamorny-
HbIE PE3Y/IBTAThI ITOJIyYeHBI M B HAIIIMX UCCIICIOBAaHMSIX.

B maHHoO#1 paboTe ObUIM TaKxKe M3Yy4eHBl 5 MHPeKI-
OHHBIX areHTOB, HE MCC/ICIOBAaHHBIX HAMU paHee. DTO py-
HOBMPYCHI, METaITHEBMOBUpYC, bokaBupyc, Chlamydophila
pneumoniae 1 Mycoplasma pneumoniae.

PuHOBMpYCHI, YMCIO M3BECTHBIX CEPOTUIIOB KOTOPBIX
npesbiaer 100, 4acTo BBISBIISIOTCS Y PELIMITUEHTOB KOCT-
Horo mogsra [14]. PacripoctpaHenue MH@EKLINM OOBIYHO
OTpaHMYMBACTCS BEPXHUMMU IbIXaTeIbHBIMU ITyTsIsMH. OmHa-
KO y YacTy OOJIbHBIX OIMMCAHO Pa3BUTHE MIMOMATUICCKOMN
VHTEPCTUIIMATBLHOM MHEBMOHUU. Pa3BuTHE ITHEBMOHUU
TpY pPUHOBUPYCHOM MHMEKIIMY Mbl HAOTIONAIN U B HAILIEM
HCCIIeIOBAaHUI. DTU TaHHBIE YKa3bIBalOT HA HEOOXOIMMOCTb
JMATbHEHIIero M3y4eHWs] PO PUHOBHPYCOB B Pa3BUTHU
MHODEKIMI Y OHKOTeMaTOJIOTMIeCKUX OOJTbHBIX.
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MertanHeBMOBUpYC ObLT 00HAPYKEH HaMK Y 1 60JIbHO-
ro. bokaBupyc Takke ObIT 0OHApYKEH TOJILKO B 1 ciryuae.
B nuteparype nMeroTcs TOJIbKO eMMHUYHbBIE PA0OTHI IO HC-
CJIEIOBAHMIO 3TUX «HOBBIX» BUPYCOB Y UMMYHOCYIIPECCUB-
HBIX OHKOTeMaToJIorndeckux 0onbHbIX. [Ipu3HaeTcs 3Ha-
YeHUEe METAITHEBMOBHUPYCOB KaK areHTOB, BBI3BIBAIOIINX
TSDKeJIbIe peCIIMpPaTOpHble MHMEKIIMN Y OHKOTeMaTOJIOT M-
yeckKux 00mbHBIX [15]. B TO Xe Bpems1 3HaueHMe OOKaBU-
PYCOB ocTaeTcs HesicHBIM [16]. OqHaKo To, YTO OHU, XOTS
¥ B ¢AMHUYHBIX CIydasiX, ObIIM OOHApYy:KEHBI Y 00CIeno-
BaHHBIX OOJIbHBIX, @ TAKXKE Pe3yJIbTaThl pad0OT PACCMOTPEH-
HBIX BbIIIE [8], yKa3pIBaeT Ha HEOOXOAUMOCTb TaTbHEHIIIe-
IO U3YYEeHMSI 3TUX MHMEKIIMOHHBIX aTeHTOB.

Mycoplasma pneumoniae ObUTa IUAaTHOCTMPOBaHA
B 2 ciydasx, mpudeM B 1 smm3one B accoumanuu ¢ PC-
BupycoM. Takcke 2 ciydass Mycoplasma pneumoniae ObLIU
BBISIBJIEHBI B TPYIIIE CPaBHEHMsI. DTHU JaHHBIE, ITO Hallle-
MYy MHEHUIO, IIOATBEPKAAIOT (PaKT BOZMOXKHOCTH TUTEIh-
HOM MepCUCTeHIIMM MMKOIUIa3M. PaHee ObLIO IMOKa3aHO,
YTO PECIIMPATOPHBI MUKOILIa3MO3 Yallle BCEro IMpoTeKa-
€T KaK CMeIlaHHasI BUPYCHO-MUKOIUIa3MeHHast THDEKIIHS
[17]. OueBUIHO, 3TO CBS3aHO C MMMYHOCYIIPECCUBHBIM
neiictBueM Mycoplasma pneumoniae [18]. ITonydeHHBIE pe-
3YJIBTAThl, @ TAKXKE JOCTATOYHO YaCTOe OOHAPYKEHUE CMe-
IIAaHHBIX PECITMPATOPHBIX BUPYCHBIX MH(MEKIINIA C BUpYyCca-

MM TPYIIIIBI FepIieca, yKa3bIBaloT Ha HEOOXOMMMOCTD 1ajIb-
HEHIIero M3y4eHus acCOLMUPOBAHHBIX WMHGMEKLMI It
JIYYIIIero TTOHMMAaHMS TaToreHe3a MHGEKIIMOHHOIO Ipo-
1ecca y OHKOIeMaTOJIOTMYECKUX OOJIbHBIX B COCTOSIHUU
MMMYHOCYTIPECCHUU.

IIpencraBieHHble MaTepuaibl OOKA3bIBAIOT, UTO
y OOJBHBIX TeMOoOJacTo3aMU ITOMUMO OaKTepUaTbHBIX
WHOEKIINI 4acTO BBISIBIISIIOTCS PECIMpaTOpHBIE BHUPYC-
HbIE M MUKOTLUIa3MEHHBIE MH(EKIIMHU. DTO CBUACTEILCTBY-
€T 0 HEOOXOIMMOCTH TTPOBOIUTE OOJIBLHBIM C TeM0o0IacTO-
3aMU YIIyOJIeHHbIE UCCIIEIOBAHUS 10 OIPEACICHUIO BO3-
OyauTesiei py OlIeHKe pHUCKa BOSHUKHOBEHMSI MH(MEKII -
OHHBIX OCJIOXXHeHM. Takue uccnenoBaHus OyayT CIioco0-
CTBOBATb PaHHEMY Ha3HAYECHUIO aficKBaTHOM Tepanuvu pu
MOSBICHUM KIMHUYECKMX IIPU3HAKOB HHQEKIIMOHHO-
BOCIIAJIUTEIbHBIX OCJIOXKHEHUI Y OOJIbHBIX JAHHOU rpyIl-
bl 3a4acTyi0 BUPYCHbIE MH(MEKLMU TPYIHO AUATHOCTU-
poBaTh KJIMHUYECKM, YTO YKA3hbIBaeT HA HEOOXOTUMOCTD
TILATEJIbHOTO J1Jab0paTOPHOI0 MOHUTOPMHIA 3TUX OOJIb-
HeIX. [Ipu onpeneneHUN MPaKTUYECKOM 3HAYUMOCTU BbI-
SIBJICHUSI TOTO WJIM MHOTO MH(MEKIIMOHHOIO BO30YIMTE-
JIs1 HeoOxoauMMa KOMIUIEKCHasl KIIMHUKO-1abopaTopHast
olieHKa. MeTomoM BbIOOpa IS YTOYHEHUS STUOJIOTUM
KOHKPETHOTO ClIyyasi MH(MEKIIMOHHOIO OCIOXHEHUS SIB-
ngercs myasturuiekcHast ITLP B peatbHOM BpeMeHH.

N umepamypa

1. Schmipft S.C. Infection in neutropenic

respiratory tract disease in other-wise

Sakellari I., Disa E. Hematopoietic

cancer patients: three decades of progress.
Support Care Cancer 1997;5:343—5.

2. O6 yHuGpUKaIMK1 MUKPOOUOIOTH-
yecKux (6aKTepruoIornyeckrx) MeTo-

OB VICCIIEIOBAHUST, IPUMEHSIEMbIX B
KIIMHUKO-TMATHOCTUYECKUX JTAOOPaTOPHSIX
JIe4eOHO-TIPOPUITAKTUYECKUX YUPEXKICHUIA.
IMpukaz M3 CCCP Ne535 ot 22 anpenst 1985 &
3. Kisicoa [LA. MukoTuueckue uH-
eKIMn: KITMHWKA, TUarHOCTHKa, Jieue-
Hue. UHdek1mmn u aHTMOMOTUKOTEpaTust
2000;2(6):184—9.

4. Wade K. Viral infections in patients with
hematological malignancies. Hematology Am
Soc Hematol Educ Program 2006:368—74.
5. Mowucees C.U., Hyiiss M.JI.,
Yeoborkesuu B.H. u ap. LluTomeranosu-
pycHast uHGbEKIIMS B TPaKTUKE TPaHC-
MJIAaHTAllMK KOCTHOTO Mo3ra. Tep apxuB
2002;74(7):44-8.

6. Ye6otkeBuy B.H., Pymens H.B.,
AbnynkansipoB K.M. PecniuparopHsie
BUPYCHBIE MHGOEKIINY Y
OHKOTeMaTOJIOTUYECKUX OOJTbHBIX.

Tep apxus 2001;73(11):11-5.

7. Williams J.V., Harris PA., Tollefson S.J.
et al. Human metapneumovirus and lower

healthy infants and children. N Engl J Med
2004;350:443—-50.

8. Koskenvuo M., Mottonen M., Waris M.
et al. Human bocavirus in children with
acute lymphoblastic leukemia. Eur J Pediatr
2008;187(9):1011-5.

9. Gerna G., Vitulo P, Povida F. et al.
Impact of human metapneumovirus and
human cytomegalovirus viruses in the lower
respiratory tract infections of lung transplant
recipients. J Med Virol 2008;80(10):1869.
10. Whimbey E., Ghosh S.

Respiratory syncitial virus infections in
immunocompromised adults. Curr Clin Top
Infect Dis 2000;20:235-55.

11. Lenaerts L., De Clerq E.,

Naesens L. Clinical features and treatment
of adenovirus infections. Rev Med Virol
2008;18(6):357—74.

12. Ye6otkeBuu B.H., beccmensies C.C.,
Bonkog A.B., lllunosa E.P. MonekynspHo-
OMOJIOTMIEeCKOE U3YUEHUE POJTA PECTTU-
PATOPHBIX BUPYCOB IIPU MHGMOEKITMOHHBIX
OCJIOKHEHUSIX yM OOJIbHBIX TeM001acTO-
3aMH ¥ ICTIPECCUSIMUA KPOBETBOPEHHSI.
Bormpocsr onkostorun 2006;52(4):421—6.
13. Chatzidimitriou D.,Gavriilaki E.,

cell transplantation and emerging viral
infections. J Med Virol 2010;82(3):528—38.
14. Whimbey E., Englund J.A.,

Chouch R.B. Community respiratory
infections in immunocompromised

patients with cancer. Amer J Med
1997;102(17):10-8.

15. Boeckh M. The challenge of respiratory
virus infections in hemopoietic cell
transplant recipients. Br J Haematol
2008;143(4):455—67.

16. Schildgen O., Muller A., Allander T. et al.
Human bocavirus: passenger or pathogen

in acute respiratory tract infections? Clin
Microbiol Rev;21(2):291—-304.

17. Ye6otkeBuu B.H., Ocunak JI.B.,
Pymens H.B. CocTosiHKe KJIIETOYHOTO U Ty-
MOpaJIbHOTO UMMYHUTETA IPU OCTPBIX pe-
CITUPATOPHBIX BUPYCHBIX U MUKOTUIA3MEH -
HbIX uHDekusx. [equarpus 1981;5:53—4.
18. YebotkeBuu B.H., Boxenko JI.B.,
Jlucun B.B., Ecunienko I.T. CocTostHue
KJIETOYHOTO UMMYHUTETA U (ParoluTapHbIX
¢akTOpOB NMpU MUKOILIIA3Ma-ITHEBMOHUU
MHOEKLIUY Yy MOPCKUX CBUHOK. 2K MU~
KpOOMOJI SMUAEMHUOJ 1 UMMYHOOMOJT
1981;1:84-9.

42010



TPAHCNNAHTAUNA TEMONO3TUYECKUX CTBOJIOBbIX KNETOK Y NTALWEHTOB C TEMOBJIACTO3AMMU

42010

MAKTOPbI PHCKA LLUTOMETAJIOBHPYCHOH HHMERLHK
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Llumomeeanosupycrnas (LIMB) ungekuus seéasiemcs upe3ebivaliHO Cepbe3HOU NpodaeMoll Yy NAayueHmos nocie MpaHChAAHMAayuu
eemonoamuueckux cmeonogwvix kaemok (TITCK). Hawe uccaedoeanue nocesaujeHo ouyenke 3HAHUMOCHMU OCHOBHBbIX (PAKMOPOE PUCKA
pazsumus LIMB-ungexuyuu y nayuenmos nocne annoeennoii TICK (n=168) om podcmeennoeo (n=56), nepodcmeennozo (n=90)
u eanaoudenmuyroeo doHopa (n=22).

B pabome obira noxkasana xaunuueckas 3uauumocms suda TICK 6 kauecmee gpaxmopa pucka pazeumus LM B; nauxyouwuii npoenos
NPOOeMOHCMPUPOBAH Yy NayueHmos8 nocie HepodcmeenHoli u eansoudenmuyroli TICK. Kpome moeo, 6bi10 dokazano, ymo ocmpas
peakyus «mpancniaumam npomue xossauna» (PTIIX) > II cmenenu makoice 0ocmogepro ygeauuugaem 8eposmHoCmb peaKmueayuu
LIM B npu arobwix eudax TICK.

IIpu cpasnenuu wacmomeol peakmueayuu ungexkyuu u beccodbIMuiiHoU viycusaemocmu 6 epynnax nayuenmos, noayuusuiux TICK
om I[MB-ceponosumueroco dowopa u IIMB-ceponecamuenoeo doHopa, 0ocmoeepHbix pazauxuil noayueHo He Ovtio. Tsocecmo
meyenus LIMB-unpexyuii 6vira éviue 6o 2-ii epynne. Ilpu uccaedosanuu yeaecoobpazHocmu nposedeHus NPoGhuUAAKmu4ecKoeo Kypca
2AHUUKA0BUPA He 0bl10 NPOOEMOHCMPUPOBAHO IPPeKMUBHOCU MAKO20 N00X00a U KAK020-AUub0 AUsAHUS HA COKpaujeHue CpoKoe
u wacmomot peakmugayuu [[MB.

Karoueevie caosa: uumomeeanroeupyc, mpaHcnianmayus 2emono3mu4ecKux cmeol08bix KAemok, d)(lk?m0])bl pPUcka, ynpewcéaiomaﬂ
mepanus

RISK FACTORS OF CYTOMEGALOVIRUS INFECTION IN PATIENTS AFTER ALLOGENEIC
HEMATOPOIETIC STEM CELLS TRANSPLANTATION

D.N. Balashov'?, P.E. Trakhtman'?, E.V. Skorobogatova'?, Yu.V. Skvortsova’?, I.P. Schipitsyna'?, A.A. Maschan’
!Federal Research Center of Pediatric Hematology, Oncology and Immunology, Moscow;
2Russian Children Clinical Hospital, Moscow

Cytomegalovirus infection (CMV) is an extremely serious problem in patients afier hematopoietic stem cells transplantation (HSCT). We have evalu-
ated importance of major risk factors CMV development in patients after allogeneic HSCT (n=168) from related (n=>56), unrelated (n=90) or hap-
loidentical donors (n=22).

Clinical importance of HSCT type as risk factors CMV development was shown; patients after unrelated or haploidentical HSCT had the worst progno-
sis. We also demonstrated that > 2 grade acute GVHD statistically significant increase CMV reactivation probability after any types of HSCT.
Comparison of infection reactivation frequency and event-free survival between subgroups of patients, received HSCT from CMV-positive and CMV-
negative donors, absence of any differences was revealed. In the second group CMV infection was more severe. Preventive gancyclovir treatment has
not shown efficacy and any influence on frequency of CMV reactivation.

Key words: cytomegalovirus, hematopoietic stem cells transplantation, risk factors, preventive treatment

Beepnenue

LwuromeranoBupyc (LIMB) upe3BpIYaifHO IIMPOKO
pacmpocTpaHeH B 4yejoBedeckoi momyssimn. [1o pa3mrd-
HBIM JAaHHBIM K TIEPBOMY TOIY 3KN3HN MHPUIIUPYETCS Kaxk-
JIbIA MSITBIN >KWATENb TUIAHETHI, a B 3pEJIOM BO3pacTe Cepo-
no3uTMBHBIMU sBIstioTes ot 40 o 100% HaceneHusl, ¢ -
POKVMHU BapHalMsIMA B 3aBUCUMOCTH OT SKOHOMMYECKIX
YCJIOBUH 3KU3HU U reorpacdum [1].

Y IMMYHOKOMITIETEHTHOTO YeJIOBeKa ITOCIe TIEPBUIHO-
r0 MHpUIIMPOBaHUS 1 (POPMUPOBAHNS UIMMYHHOTO OTBETA
LIMB noxu3HeHHO NepCUCTUPYET B BUE JATEHTHON WH-
(exmu. EctecTBeHHBIM pe3epByapoM jareHyn [IMB gB-
JIIETCSI CTPOMA COJIMIHBIX OPTaHOB, OTHAKO B PSIZie MCCIIe-
JMOBaHWIT OBIIO TTOKA3aHO, YTO M TEMOIO3THIECKIE TIPEI-
IIIECTBEHHUKH MOTYT SIBIIITHCSI TAKUM Pe3ePBYapOM M Iepe-
JIaBaTh BUPYCHBIN TeHOM TTeprdepriecKuM KireTkam [2—4].



TPAHCNNAHTAUNA TEMONO3TUYECKUX CTBOJIOBbLIX KINETOK Y NTALWEHTOB C TEMOBJIACTO3AMMU

LIMB yaiiie 1pyrvx M3BECTHBIX Tepriec-BUPYCOB CITy-
SKUT MPUYMHOM TSDKEJIbIX U TAXe XKU3HEYTPOXKAIOIIMX MH-
(bex1mii, oMHAKO MOCIEAHKE BCTPEUAIOTCS TOJIbKO Y Malli-
€HTOB C BbIpaKCHHBIMU Je(PeKTaMi UMMYHHOM CHCTEMBI.
B takylo rpyriny pucka, IOMUMO HALMEHTOB C IIEPBUYHbBI-
MM MMMYyHOOEe(ULINTAMU, HEIOHOIIEHHBIX HOBOPOXICH-
HBIX, 00MbHBIX ¢ BUY, Oe3yciioBHO, BXOIAT M MAILIUEHTHI
IOCJ€ TpaHCIUIAHTALMM TeMOMNO3TUYECKMX CTBOJIOBBIX
xietok (TT'CK).

J10 IMOSIBJICHUST TEXHOJOIMM MOHUTOPUHIA PeakTUBa-
LMK U «YIPEXIAIOIEero» JICUCHUS MOPaKeHNsI, BbI3bIBac-
mbie LIMB, yacTo aBIsICch MPUYMHOM TSIKEIBIX OPTraHHBIX
HapyllIeHUI 1 BbICOKOI cMepTHoCcTU perumreHToB TT'CK.
HecMmotpst Ha TO, YTO COBpEMEHHBIE IMOAXOIbI K KOHTPO-
mo IIMB B Hactosiiee BpeMs ITO3BOJMIM 3HAYUTETb-
HO YMEHBILIUTh 3Ty HpOOJIeMy, aKTUBHOE MCIIOJIb30BaHME
TT'CK ot anbrepHaTVBHBIX TOHOPOB CIIOCOOCTBYET YBEIM-
yeHuto 3HaunMocty LIMB y naHHOI Kateropuu O0JIbHBIX.

K dakropam pucka pazsutusi LIMB y peniunueHToB
I'CK oTHOCAT IIMTENbHYIO M MHTEHCUBHYIO UMMYHOCY-
npeccuio, T-KJIeTOUHYIO JeIUIeLMIO TPaHCIUIaHTAaTa, TS~
JKEJIYIO OCTPYIO PEaKIIUIO «TPAHCILUIAHTAT IIPOTUB X035~
Ha» (PTIIX), LIMB-cTatyc noHOpa 1 manMeHTa, mpumMe-
HEHUE KOPTHKOCTEPOUIOB, IIMTEIbHOCTH MMMYHOpPE-
KOHCTUTYLIMH U T. 1. [5].

Hecmotpst Ha cyiecTByioiiie 3HaHUSI 00 OCHOB-
HbIX (DAKTOpAX PUCKA, OCTAJICS LSJIBIA PSIT HEPELIEHHbIX
BOIIPOCOB OTHOCUTEJIbHO MX 3HAYMMOCTH B KOHTEKCTE
pUCKa BO3HUKHOBEHUS U Tskectu TeyeHus LIMB y pe-
munuenToB 'CK.

Mamepuanbl u Memopbl

B wuccnenoBanve ObUIM BKJIIOYEHBI BCE IMAIIMEHTHI
(n=157), xoropbM npoBoauiack ayutoreHHast TT'CK or pon-
CTBEHHOTO WIH aJBIePHATUBHOIO (HEPOICTBEHHOIO, IaIlio-
MIEHTUYHOIO0) A0HOpa B repuox ¢ stHBaps 2006 1Mo siHBapb
2010 n MenuaHa Bo3pacta naiueHToB coctaBuia 7 (1—17)
JieT. B ¢BsI13M ¢ TeM, 4TO B HECKOJIBKHUX CJTy4asiX ObUIO BBIITOJI-
HEHO > 2 TpaHCIUVIAHTALIMi, B HAILIEM UCC/ICIOBAHUMN ObLIO
npoaHanmsuposaHo 168 ciyyaes TTCK.

BonbHble ObUIM pa3ieieHbl Ha TPYIIIbl B COOTBETCTBUM
¢ Tunom nposoaumoit TT'CK.

1. TIMaumentsr mocne TI'CK or poacTBeH-
HOro JOHOpa — TPAaHCIUIAHTUPOBAHHBIE OT pOI-
crBeHHoro HLA-maeHTMYHOro moHOpa WIM POJI-
CTBEHHOIO IOHOpa, HECOBMECTMMOIO C IIAalIMEHTOM
no ongHomy HLA-anTureny (n=>56).

2. Tamwentsr mocne TICK or HepomcTBeHHO-
IO JIOHOpPa — TPAHCIUIAHTMPOBAHHBIE OT HEPONCTBEHHOIO
HILA-uneHTMYHOrO MOHOpa WM HEPOACTBEHHOTO JOHOPA,
HECOBMECTMMOTO C IMalueHToM TTo omHomy HILA-aHTUreHY
(n=90).

3. IMammentsi nocie TI'CK oT poacTBEHHOTO Taruion-
JEHTUYHOTO ToOHOpa (n=22).

Hanvuue ramioMaeHTUYHOIO JOHOpa SIBISUIOCH IO-
BOIOM Il mpoBeneHUsl T-KIeTOYHOI JeIUielud TpaHC-
IUIaHTaTa C IIOMOIIbI0O MMMYHO-MarHMTHOM cemapa-

mun «CliniMACS System» (Miltenyi Biotec Gmbh,
ITepmanus). Jnsg ymamenusi T-KJIeTOK W3 TpaHCILJIaH-
Tata B 3 ciaydasx ucrojb3oBanack CD34+-cenexums,
y 21 maumenta — CD3+CDI19+-gemenus n y 1 —
CD4+CD8+CD19+-gemnenmsi.

B uccnenoBaHue ObUIM BKIIIOYEHBI OOJBHEIE C pa3-
JIMYHBIMUA ~ OHKOJIOTUYECKUMU, TeMaTOJOTUYSCKUMM,
MMMYHOJIOTUYECKUMU U TeHETUYSCKUMM 3a00JIeBaHU-
amu. [TogpoOHBII OTYET O TATOJIOTUSIX, MPU KOTOPKIX
npoBoaunack TI'CK, mpencrasien B tadmuue. [Toka-
3aHus K npoBeaeHuo TI'CK onpenenstiuck B COOTBET-
CTBMU C OOIIEIIPUHSITBIMU KPUTCPUSIMU IJIS IIPOBEIe-
HUSI JaHHOTO METO/Ia Tepariiu.

V manmenToB nepen TT'CK 6b110 Mcnoib30BaHO 00-
Jee 30 pa3snMYHBIX PEKUMOB IMOATOTOBUTEBHON XMMUO-
Tepanui. B GONBIIMHCTBE clyyaeB y MallMeHTOB C TeMO-
0JlacTo3aMM M HACJICICTBEHHBIMU 3a00JIEBAHUSIMU TIPH-
MEHSUIACh PEXUMBI KOHIWLIMOHUPOBAHUS, 1€ B Kade-
CcTBe 0a30BOr0 MHUEI0a0JIATUBHOIO areHTa BBICTYMAN Oy-
cynbaH, 103a KOTOPOro BapbupoBaia oT 16 mr/kr go 20
Mmr/KT (y nereit 1o 3 ner). B unciio 60IbHBIX, MOTYIMBIITIX
Oycynbdan, Bouuin 8 gereii ¢ aHemueir GaHKOHHM, y KO-
TOPBIX B CBSI3U C OCOOEHHOCTSIMU OCHOBHOIO 3a00JIeBa-
HUS 1032 MperapaTta Oblla CHIDKEHA 10 4 MI/KT C LIEIbIO
penykunmn opraHHoil TokcmyHocty 1 PTIIX. B 20 ciy-
yasgx ObUI UCMOJIB30BaH CTPYKTYPHBIN aHaJIOT Oycysbga-
Ha — Tpeocy/bdaH B 103¢ 42 r/m2 Y 2 nauuenrtosn ¢ OJIJ1
ObUIO BBITIOJIHEHO TOTaJIbHOE OOJIy4YeHMe Tejla B 1o3e 12
Ip. Y GonbHBIX IPUOOPETEHHO arIacTUYECKON aHeMU-
eif TIPOBOAMJIOCH HEMUEIO0A0JIaTUBHOE KOHIUIIMOHUPO-
BaHUeE, IJle¢ OCHOBHOI YyIOp ObUI cAeslaH Ha MMMYyHOa-
OJISIIMIO TIOCPENCTBOM LiMKIIodochamuna, ¢iaynrapadbruHa
¥ aHTUTMMOLIMTAPHOIO IVIOOYJIMHA, a TP HEPOICTBEH-
Hoit TI'CK nomojHUTENbHO MCIIOIb30BaIOCh TOPAKO-
abIoMUHAJIbHOE 00IydeHue B 1o3e 2 Ip u putyKcumao.

Iepen BoimonHennem TI'CK mpoBoawmics MMMyHO-
(bepMeHTHBII aHAIM3 KPOBU JOHOPOB U PELIMITUEHTOB IS
onpenenenns ux LIMB-ceponornyeckoro craryca. Ileasio
JAHHOTO OOCJICIOBAaHMS CIIYXKWIO OIpeAcSieHUEe CTEIleHU
pucka pa3Butus wiam peaktuBauyu LM B-unbekmm, yro
SIBJISUIOCh HEOOXOOMMbBIM ISl TOCTPOEHUS HaJIbHENIIei
TaKTUKY MOHUTOPUHTA U MPOMDUIAKTUKY MHOEKIINH.

Ha ocHoBaHMM HaHHBIX IPEATPAHCIUIAHTAIIMOHHOTO
o0cemoBaHMs OblIa 0cO0O0 BbIIeJIEHA IPYIIa CBEPXBHICO-
KOTO PUCKa, KyIa ObLIY OTHECEHBI TAITUEHTHI, TTOTYJMBIIVE
TPaHCILIAHTAT OT CEPOHETaTUBHOTO HEPOICTBEHHOTO IOHO-
pa. B oty Xe rpymiy Bolum Bce 00IbHBIE, KOTOPHIM ITPOBO-
nunack raronaeHTrnyHass TTCK He3aBucuMo OT ceposio-
TMYECKOTIO CTaTyca JOHOpA.

B cBI3M ¢ HEBO3MOXHOCTBHIO CKPMHHHTA U OTOO-
pa LIMB-cepoHeraTMBHBIX JOHOPOB KOMITOHEHTOB KpPO-
BM BCe TpaHChYy3UpyeMble IIperaparthl (TPOMOOKOHIIEHTpAT
M BpUTPOMACCA) TIPOXOIUIN 0OpPabOTKY C IOMOIIBIO JIeH-
kouuTtapHbIx puisTpoB IV mokonenus. Tpancdysust punb-
TPOBaHHBIX IIPEIapaToOB IIPOBOIMIACH ADCOTIOTHO BCEM Ma-
LIMEHTaM He3aBUCHUMO OT CTereHU pricka pa3sutust LIMB.

C 1-ro mo 28-it nens nociae TI'CK Bcem marmmeHTaM
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Taomuua. Cnexmp 3aboaesanuti nayuenmos, npu komopwix nposoousacs TICK

3aboaeBanne

OcTtpblit TMM(OOIACTHBIN KO3

OcCTpbIif MUET00IaCTHBIH JIEHKO3
Tunep-IgM-cunapom

ArutacTiyeckasi aHeMusI

CunapoM Buckorra—Onapuya

FOBeHWIbHBIM MUEIOMOHOLMTAPHBII JICIKO3
X-apeHoJeKoaucTpodust

Cunapom Kpa66e—beneke

OcTpblii OuEeHOTUITMYECKUI IEKO3

Cunnpowm Iyprepa

XpoHUYECKUIT MUETIOJIEKO3

Anemust DaHkoHU

CemeitHbIi reModarouuTapHblii TMMGOTUCTUOLUTO3
Ocrtpblit HenuddepeHIMPOBAHHbIN JIEHKO3
Jlumboma bepkurra

MuenoaucriacTu4eckuii CMHIPOM

Tsoxenass KOMOMHUPOBaHHASI UMMYHHAsT HEIOCTATOYHOCTh
XpoHuyeckasi TpaHyJieMaTo3Hast 00JIE3Hb
Heiipobiactoma

CepHOBI/I,H.HO-KJ'leTO‘iHaH aHEMUA

MPOBOAWJIACH TTPO(UIAKTAKA BUPYCHBIX MHMEKIWIA TOo-
CPEACTBOM BHYTPWBEHHOI (hOPMBI allMKIOBUpa B N03€
750 mr/m?/cyT. 3aTeM UCIIOIB30BAIMCH IIEPOPATIBHEIE (hOp-
MBI alIMKJIOBUPA WIW BATALIMKIOBUPA, TEPANKS KOTOPHIMU
MPOJOIKAIACh KaK MUHUMYM 10 +120 aHs (TTpy Heobxo-
JUMOCTH Aoinblie). [ToBogoM ISt TpoaoKeHUs BUPYCO-
CTaTUYECKOW Teparvy CIYXWIa HeJOCTaTOYHOCTb TPaHC-
TJIaHTaTa, ciadasi UMMYHOPEKOHCTUTYLIUSI, UHTEHCUBHAS
VMMYyHOCYTIpeccrBHas Tepanust uiam PTTIX.

C ausaps 2006 o aekabps 2009 I y Bcex MalMeHTOB,
OTHECEHHBIX B TPYIIy CBEPXBBICOKOTO prcKa (TaLMEHThI
C CEpPOHETaTUBHBIM WM TaIUTIOMICHTUYHBIM JOHOPOM),
TPOBOAVJIVCH JOTOJTHATEIbHBIE MEPbI, HAllpaBJICHHbIE Ha
npodunakTuky LIMB-nHbek1mm, a tMEHHO — 7-THEBHBIA
KypC TaHIMKIJIOBUpa B 03¢ 10 MI/Kr/cyT 10 TIpOBeACHUS
TI'CK. C auBaps 2009 1., yuuTbIBas1 TPOMEXYTOUHbIE TaH-
HbIE CPABHEHUS C TPYIIIO KUCTOPUYECKOTO KOHTPOJIS, Y Ma-
LIMEHTOB C CEPOHETaTUBHBIM JOHOPOM MTPODWITAKTUIECKUI
KYpPC FaHIIMKIIOBUPA OOJIbIIIE HE TPOBOAVJICSL.

C 1enblI0 CBOEBPEMEHHOTO BBISBJICHUS U KOHTPOJIS
LIMB y Bcex naitmenToB nocie TTCK npoBoawics pyTuH-
HbII JJAOOPATOPHBII KOJIMYeCTBeHHbII MoHUTOpUHT [IMB
MeTomoM mnojmMepasHoi nernHoi peakuuu (ITLIP). Mc-

;ﬂfﬁ::nﬁ; LIS S it Tamnoux Bcero 60.1b-

JOHOpa c“e}:;;;o Ao- TICK HBIX
13 9 4 26
20 19 8 47
0 1 0 1
13 14 0 27
2 0 0 2
5 1 3 9
2 0 0 2
1 0 0 1
6 0 0 6
10 1 0 11
1 2 0 3
8 3 0 11
2 0 0 2
1 0 0 1
0 0 1 1
2 1 1 4
0 0 1 1
1 0 0 1
0 0 1 1
0 1 0 1

CJieIoBaHViE POBOAWJIOCH | pa3 B HENl B TEUEHHE HE MEHEE
2 mec nocae TI'CK, nubo monbliie, eciivi 3Toro Tpedopaia
KJIMHUYECKAs! CUTYalIMSL.

JlaGopatopHsble nipu3Haku [IMB-BupeMuu, BbISIBIeH-
Hbie MetonoM TTLP, seisuinch moBogoM Il Havasa yrpe-
KAaroliei Teparnuu raHiukiaoBupoM. [pu HepoacTBeHHO
W TaruIOWACHTUYHOM TpaHCIUIaHTALlMM TTOKa3aHWeM IS
Hayajga BUpycOoCTaTW4ecKol Tepanuu ciayxuia [HMB-
BUpEMUST HE3aBUCUMO OT KOJMYECTBEHHBIX MoKa3aresei
JAHK LIMB B xpoBu; ripu nipoBeaeHuu TT'CK ot poacTBeH-
HOTO JIOHOPA FAHIMKIJIOBUP HazHayajcs rmpu > 1000 konuit
JHK LIMB/mir xpoBu. B psine citydaeB BOIIpOC O Hadase
YIOpeXaawlleil Tepanmuu pelajcs WHIWBUIYaIbHO Ha
OCHOBaHMM OLIEHKM MMEIOIIMXCS Yy TauudeHTa (haKTopoB
pucka. Kputepuem ajisi npekpalieHus yrpexxaaronei te-
paruM CYMTAIOCh OJHOKPATHOE MOJyYeHUe HEeraTMBHOIO
peayasrata [T P-uccnenoBaHusl.

7151 TpoBeIeHMST OCHOBHBIX 3TAIOB JIA0OPAaTOPHOM AU-
arHoctky Metoaom TP ucrnonb3oBanrich HaAOOpHI pea-
reHToB ms BeiaeaeHns JJHK «/ IHK-cop6-B» BapmanT 100
(MutepiladCepsuc, Poccust). KimmHudeckuM matepraioM
s BoieneHus JJHK siisiiach KpoBb, a TpU HEOOXOAMMO-
CTU CIIMHHOMO3roBasl XKUAKOCTh, MOYa, TIIeBpaIbHasT XKW/~
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KocTh U T. A. [t komyectBeHHOro ompeneneHus JHK
LIMB B matepuane meronom TP ncnonw3oBancs Habop
peareHToB  «AMIUMCenc® CMV-ckpuH/Mouutop-FL»
(UnutepllacCepsuc, Poccust). Peakims aMrmmmdukanin
npoBoawiack Ha obopynoBanuu Rotor-Gene 6000 (Corbett
Research, ABctpanus).

Cmamucmudeckui aanu3s

Craructiyeckass 00paboTKa MaHHBIX IPOBOIUIIACH
¢ TIOMOIIIBIO 3IeKTpOHHBIX Tabyui, Microsoft Office Excel
2007, a Takzke rmporpaMmblI Statistica 7.1.

Pacuer mokasaresnieii BbDKMBAEMOCTH PacCUMThIBAII-
ca ¢ nomomplo Metoga Karmmana—Maiiepa. JlocToBep-
HOCTb Pa3IMyuii B BbDKMBAEMOCTH B MCCIIEIYEMbIX IDYII-
Max aHaIu3upoBanach nocpenctsom Log-rank-tecra. C 1e-
JIbIO OOBbEKTUBHOM OLICHKH JOJITOCPOYHOIO IIPOrHO3a y Ma-
meHToB nociie TI'CK Beaucsmich mokasaresin 6eccoobl-
tutiHoit BepkuBaeMocT (BCB). CoObITHSIMU TIpM OLIEHKE
BCB sBisumch peluarB OCHOBHOTO 3a00JIeBaHUsI, OTTOP-
JKE€HUEe TPaHCIUIAHTaTa, KOHCTATaIlUsI IEPBUYHOIO HETIPH-
SKUBJICHUSI, 8 TAKXKE CMEPTD MallMeHTA.

Pesynbmambl

PeaxruBanus LIMB nocne TT'CK Obuia BeIsiBIIeHa B 87
(51,8%) u3 168 ciyyaes. I1pu olieHKe YaCTOThI PeaKTUBa-
1y uHGpekmu B 3aBucumocty ot Bupa TT'CK 6bimm mo-
JIy4eHHBI cIemylolre faHHble: peaktuBaus LIMB npu He-
pornctBenHoit TTCK — B 53 (58,9%) u3 90 ciay4aes; mipu
ponctBenHoit TTCK — B 21 (37,5%) u3 56 ciay4aes; nipu
rarmtonneHTnyHoil TTCK — B 13 (59,1%) u3 22 ciydaeB
(»=0,032). Hanbomriass yacrora peaktuBaimu [IMB ot-
MeueHa B TedyeHue nepBoro Mecsiia nocie TI'CK (puc. 1).

IIpu onieHKe KyMYJISITUBHOI BEPOSITHOCTU OBIIO BHI-

60%

50%

40%

30%

20%

10%

0% - [ - ]
1mec 2mec 3mec 4mec Smec 7 Mec 12 mec
B Heponcreennast TTCK
® PoacrBenHas TT'CK
Tamtounentununag TTCK

SICHEHO, YTO HAMMEHbILAss KyMYJISITUBHAs BEPOSITHOCTb
peaktuBaimu [IMB Oblna B rpymre IamueHTOB ITOCie
poacteenHoi TI'CK; ona cocraBuia 0,3840,066. B rpym-
Max MalKeHTOB I10C/Ie TaIUIOMICHTUYHOM U HEPOICTBEH-
Hoit TI'CK kxymynsTuBHas BEpOSITHOCTb pEaKTUBALIMN
IIMB oka3zanack paBHoii 0,66£0,110 u 0,600,052 coot-
BeTCTBeHHO (puc. 2). CTaTUCTUYECKHU JOCTOBEPHBIX pa3-
JIMUU B KyMYJISITUBHOI BeposiTHOCTU pa3Butus 1LIMB
MeXIy IHalyMeHTaMM I0C/Ie TaIUIOMICHTUYHON M Hepo-
ctBeHHol TT'CK BoisiBiieHo He ObL10 (p=0,492).
Hanmuuue unam orcyrcrBue LIMB-Bupemun B 00-

KymynarusHas BeposiTHOCTb peaktiBauuu LIMB
npu pa3nuyHbix Bugax TTCK
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Puc. 2. Kymyasmusnas eepoamnocmo peaxmueayuu LIMB
npu pazauunsix eudax TICK (p=0,004)

meM myie nmauueHToB Ha BCB He moBnusno. Yacro-
Ta pa3BUTUSI COOBITUS B IPYIIIIE MALMEHTOB, UMEBLIUX
peaktuBauuio LIIMB, coctaBuna 34,2% (y 28 u3 82 ma-
LIUEHTOB); B TpyIIne OOJIbHBIX ¢ Hepa3BuBlieiics [IMB-
BUpEMUEN 3TOT MoKasaTeab 0buT paBeH 34,7% (y 26 us
75 maIyeHToB).

BCB B wucciemyeMblx Trpylnax He OTJIMYalIach
(»=0,92) u cocraBuia 0,610,058 B rpymre mamueH-
toB, uMeBIux LIMB-Bupemuio nocine TI'CK; B rpym-
e 60JbHBIX ¢ Hepa3BuBleiicsa LIMB-Bupemueit moka-
3atesb BCB cocrasun 0,57+0,071 (puc. 3).

B wmccnemoBaHMM ObLIM TakXKe IPOaHAIM3UPOBAHbI

BCB naineHTOB B 3aBUCUMOCTH
ot Hasmuus LIM B-Bupemunu

1,0

0,9

0.8 +

o7 — Hannune LIMB-Bupemun

2 T TB1e [IMB-Bupemnn
+u+./}*0+§ylc+el_l pe

0,6 e i

0,5

0,4

BepositTHOCTh

0,3
0,2
0,1
0,0
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Cpoxku nociie TTCK (mec)

Puc. 1. Yacmoma nepsuunoii peakmusayuu [IMB & 3asucumocmu om
CPOK08 nocae mpancniawmauuu npu pazruyHoix eapuanmax TICK (uucao
nayuenmog npu kaxcoom éapuanme TICK npunsmo 3a 100%)

Puc. 3. Beposmnocms BCBy nayuenmos, umesuiux peakmusayuio LIMB,
6 cpagneruu ¢ nayuenmamu 6e3 LM B-eupemuu
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ocobeHHocT! pasButusl LIMB-uH(pekuu 1 nokasarenn
BBDKMBAaEMOCTHU MALIMEHTOB B 3aBUCHUMOCTU OT CEPOJIOIH-
yeckoro IIMB-cratyca moHopa. Y4uTbiBas UMEIOLIAECS
JJabopaTopHbIe JaHHBIC, I aHaau3a ObLT JocTyrneH 81
6onpHol TTocie HeponctBeHHoit TI'CK: B 31 ciydae Oblia
BoimoiHeHa TI'CK or LIMB-cepornosutuBHoro moHopa
u B 50 ciryyasix — OT cepOHeraTMBHOTO JoHOpa. PeakTnBa-
st LIMB B 1-i1 rpymme 6bl1a BeisiBaeHa y 16 (51,6%) us
31 nmaupeHTa Ha cpokax 14—61 (m=20) nxeit mocine TICK,
BO 2-i1 — y 34 (68%) u3 50 naiueHTOB Ha cpokax 8—144
(m=19,5) nneit nocie TT'CK (p=0,215). KymynsatuBHas Be-
posTHOCTh peakTtuBay LIM B nipu HeponcrenHoit TTCK
ot LIMB-ceponeraruBHoro noHopa coctaBuia 0,690,067,
anpu TTCK ot LIMB-ntozutuBHoro goHopa — 0,540,092
(»=0,189) (puc. 4).

BCB B rpynre mauyeHToB MociIe TPaHCIIAHTALUKA OT

KyMmynsiTBHast BeposiITHOCTb peakTuBauu LIMB
npu TT'CK oT HepoACTBEHHOTO JJOHOpa

TR SO Y

— TI'CK or IMB-11034THBHOIO I0HOpA
- TI'CK ot LIMB-HeratnBHOro 10Hopa

KyMyIIHTMBHaH BEPOSITHOCTh
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Cpoxku nociie TTCK (Mmec)

Puc. 4. Kymyaasmuenas eeposmuocme peakmusayuu LIMB npu nepoo-
cmeennoli TICK om IIMB-necamuernoeo u II{MB-no3umugrnoeo doHopa
(p=0,189)

LIMB-neraruBHoro soHopa coctaBuia 0,5410,08, a Brpyrme
MalMEeHTOB 1ocie TpaHcraHTaiyu ot LIMB-1ozutusHOrO
noHopa — 0,63%0,09 (p=0,56). Jantbie 0 BCB Ha pazmiu-
HbIx cpokax nociie TT'CK npencTapineHbl Ha pUCYHKE 5.

C uennio npopunaktuku LIMB-undexkimu 33 ma-

BCB B 3aBucumMoctu ot LIMB-cratyca noHopa

— TI'CK or LIMB-HeraTuBHOro IoHOpa
TI'CK or LIMB-no3sutusHoro 1oHopa

it e s
S % o

KyMynsTMBHAsI BEpOSTHOCTh

o
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Puc. 5. Kymyasmuenas BCB nayuenmoe nocae nepodcmeennoi TICK
om L[MB-cepono3umuseroeo donopa u LM B-ceponecamusroeo O0oHopa
(p=0,56)

mueHtaM ¢ LIMB-cepoHeraTuBHBIM HEPOACTBEHHBIM J0-
HOpPOM OBbUI HpOBeieH MPO(PUIAKTUYECKII KypC Teparuu
raHumkioBupoM B TeueHue 7 nHeit iepen TI'CK. ¥V 17 ma-
1ueHToB ¢ LIMB-cepoHeraTMBHBIM HEpOICTBEHHBIM JJOHO-
POM Teparnusi TaHIIMKIOBUPOM He IpOBOAWIACh. B pesyiib-
tare y 23 (69,70%) 13 33 nalueHToB, IO TyYMBILMX FAHLIM-
xsoBup nepen TT'CK, Obl1a BeIsiBJIeHa peakTuBanys LIMB;
BO 2-ii Tpymrie (6e3 MpUMeHEHUS TAaHIUKIIOBUPA) peakTh-
Bauust LIMB o6HapyxeHa y 11 (64,71%) u3 17 GOJIbHBIX.

KymynatuBHasgs BeposITHOCTb peakTuBauuu [IMB
cocrtapnsiia 0,70410,08 m1st MaLeHTOB, MOMyYaBIINX IPO-
wrakTnyeckuii Kypce raHumkiosupa, u 0,697+0,13 mia
MaLYEHTOB, He TOIyYaBLIMX TaHLIMKIOBUP. JJOCTOBEpHBIX
pa3IuUii IpU OLICHKE KYMYJISITUBHOM BEPOSITHOCTUA HE
BbIsiBIeHO (p=0,399) (puc. 6).

Hamu Taxke ObL1 IpOM3BEACH aHAIU3 BIMSHMS
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-+ be3 npohuIakTMKM raHIMKIOBUPOM

o
W

KyMyJisiTUBHAsI BEpOSITHOCTD
't e
< =

0,1

0 5 10 15 20 25 30 35 40
Cpoxku niociie TTCK (mec)

Puc. 6. Kymyasmuenas eeposmuocms peakmusayuu [[MB y nayuenmos,
Komopuim npogedena mpancnaawmauus om LM B-necamueroeo Hepod-
CMBEHH020 0OHOPA, NOAYHAGUIUX U HE NOAYHABUIUX 2AHUUKAOBUD
6 kauecmee npoguaaxmuku neped TICK (p=0,399)

KiuHu4Yecku 3Haunmoit octpoit PTIIX (> II crenenu) Ha
BeposITHOCTH peakTuBaiuu LIMB-undexkuun. B rpymnme
MalMEHTOB He MMEBIIMX KIMHUYECKM 3HAYMMBIX IIPH-
3HakoB ocTpoii PTTIX peaktusauus LIMB 6b11a o6Ha-
pyxeHa B 45 (46,4%) ciydasix u3 97; B rpyInie 60J1bHbIX
¢ PTIIX > II crennenu peaktuBanuvs LIMB BrisiBieHa B 41
(58,6%) ciyuae u3z 70 (p=0,168). KymynsaTuBHast BEpOsIT-
HocTh peakTuBauu LIMB y marnenToB ¢ octpoit PTTIX
> II crenenu cocrasuia 0,601+0,06; TOT ke moKa3aresb
BO 2-i1 rpymnme Obl1 paBeH 0,48+0,05. Pasnuuus mex-
Jly TPYIIIaMU OKa3aJIUCh CTATUCTUYECKU JOCTOBEPHBIMU
(p=0,045) (puc. 7).

Pe3ynbraToB, AEMOHCTPUPYIOLIMX BIUSIHUE XPO-
Huueckoit PTIIX Ha BepoATHOCTh pa3BUTUS BUPEMUU,
nojy4eHo He ObL10 (p=0,96). LIMB-Bupemus omnpene-
asack y 19 (51,3%) w3 37 malueHTOB MMEBIIMX XPO-
Huueckyto PTIIX; B rpymrie O0JbHBIX 6€3 XpOHUYECKOM
PTIIX 4yacrora peakruBauuu LIMB cocraBmia 51,6%
(y 67 u3 130 mauueHToB) (puc. 8).

Tak Kak ogHMM M3 HauboJiee CEPbE3HBIX OCIIOXHE-
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KyMynstuBHasi BeposiTHOCTb peakTuBauuu LIMB
B 3aBUCUMOCTH OT TposiBieHuit octpoit PTTIX
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KymynsituBHast BeposiTHOCTb peaktiuBauuu LIMB
B 3aBUCMMOCTH OT HAJIMYMS (MM OTCYTCTBUSI)
xponuueckoit PTITX
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Puc. 7. Kymyasmuenas eeposmuocmo peakmusayuu LIMB 6 3aeucumocmu

om nposenenuii ocmpoii PTIIX ¢ epynnax nauuenmos ¢ KAUHU4eCKU 3Ha4u-

moii ocmpoii PTIIX > Il cmenenu (n=70) u ocmpoii PTIIX < Il cmenenu
(n=97; p=0,045)

Huit [IMB saBisieTcss THEBMOHUS, Mbl ITPOAHATM3UPOBAIU
YaCTOTY Pa3BUTUS TaHHOU MpOOJEMbI Y HAIlIUX MaleH-
TOB. OCHOBBIBAsICh HA MMEIOIIMXCS KIMHWYECKUX U Ja-
OOpaTOpHBIX JaHHBIX (B TOM uucie oOHapyxeHue [IMB
B OWOINCHUITHOM WM ayTOIICUIAHOM MaTepualie) Iocie
HepoactBeHHot TI'CK ILIMB-nHeBMOHUSI BBISIBIIEHA
B 7 (7,6%) n3 92 ciydaeB; Ipu4eM B 5 U3 3TUX 7 CITyJacB
uMeHHo [IMB-mHeBMOHUS cTaja MPUYMHOMN JeTaJbHO-
ro ucxona. CrienyeT Takxke OTMETUTb, UYTO BCE 5 JeTalb-
HbIX ucxonoB LIMB-mHeBoMHUY TTOC/IE HEPOACTBEHHOM
TT'CK 6bU11 3aperrucTpUPOBaHbI UCKITIOUUTEBHO Y MalK-
eHtoB ¢ LIMB-cepoHeratuBHbIMU fOHOpamu. B 2 apyrux
ciaydasx LIMB-mHeBMOHUS ¢ OTBETOM Ha BUPYCOCTaTH-
YecKylo Teparnuio Obula BblsBIeHa y manyeHToB ¢ [IMB-
CEPOIO3UTUBHBIM JTOHOPOM. Y manueHToB mnocie TI'CK
OT poncTBeHHoro AoHopa LIMB-nmHeBMoHMS ObLIa Mom-
TBepkaeHa B 3 (5,2%) u3 58 ciaydyaeB U crajia IPUYMHON
JIeTaJTbHOTO Mcxofa y 2 maiueHToB. Haubosnbiias yacrota
pazButus LIMB-nmHeBMOHUM Obljla OTMeUeHa Ipy rario-
uneHtndHoit TTCK (3 ciyuas u3 25; 12%); neTaabHBIN
ucxon B 2 ciyvasix. TakuM o06pa3oM, BEPOSITHOCTD JIeTallb-
Horo ucxona LIMB-nHeBMoHuM coctaBwia 69% (9 u3 13
MaluKreHTOB) B OOILIEM ITyJie OOJIbHBIX.

006cy:xpeHue pe3ynbinamos

TTpobaema LIMB-undpekuuu nocie TTCK saBnsieTcs
Ype3BblYaliHO CEPhE3HOM, U MHTEpEeC K Hel He ociade-
BaeT. HoBble 3HaHUSI 00 0OCOOEHHOCTSIX €€ JUAarHOCTUKU,
NpoPUIAKTUKHA U JIeYeHS TPEOYIOT NETATbHOTO aHAJIU3A.
®akTopsl pucka pazsutust LIMB, 6e3yciioBHO, cyIiecTBy-
FOT ¥ XOPOIIIO M3BECTHBI, OJHAKO NTaHHBIE 00 WX 3HAYM-
MOCTH JI0 HACTOSIIIIETO BPEMEHU BBI3BIBAIOT MHOXECTBO
BOITPOCOB, YTO CITy>KUT TTIOBOJIOM JIJISI TIPOIOJIKEHUSI UC-
CJIeIOBaTeNILCKOI pabOTHI B JAHHOM HaIlpaBJICHUH.

AHaIM3 OCHOBHBIX (DAKTOPOB PHUCKa C IIEJIBIO OTpee-
JICHWS X 3HAYMMOCTH OBbLT ITPOBEJICH B HAILIEM MCCIIeIoBa-
HUY Ha TipuMepe 168 ciydaes aytorenHou TTCK.

Hanmenbinas vacrora peaktuBauuu LIMB (37,5%)

Puc. 8. Kymyasmuenas eeposmuocmos peaxmusayuu L[MB y nayuenmos
¢ xporuueckoi PTIIX u 6e3 kaunuueckux npusnaxoe xponuueckoii PTIIX
(n=97; p=0,96)

ObL1a BeisiBiIeHa pu porncTBeHHou TI'CK. Yacrora peak-
TUBALIMY TIPY HepoaCcTBeHHOM U rartonaeHTuaHoi TIT'CK
ObL1a cpaBHUMAa U cocTaBmia 58,9% u 59,1% cooTBeTCTBEH-
HO. JIaHHBIE IPOITOPLIY SBJISIOTCS JIOTHYHBIMU M COOTHO-
CATCS ¢ MyOIMKYeMBIMU JaHHBIMU. AHAJIOTUIHBIM SIBJISIET-
CS1 M COOTHOILIEHUE KyMYJISITUBHOM BEPOSITHOCTU Pa3BUTHS
LIMB-Bupemun 1ripu paznmnyHbix Bapuantax TTCK.

JaHHas cUTyalMsl HampsIMylO CBsi3aHa ¢ OCOOCHHO-
ctamu pa3mnyHbIx BUgoB TI'CK u 11e1bIM psaoM J0Imo-
HUTENIbHBIX (DaKTOpOB. MI3BECTHO, YTO MHTEHCUBHOCTD UM-
MyHoa0saTuBHOM Tepanuu, TskecTb PTITX, T-kneTouHas
JEeTUIeLIMsl TPaHCIUIaHTaTa, OCOOEHHOCT MMMYHOPEKOH-
CTUTYLIMHM U LIEJBIA psI APYTUX IIPOOJIeM MOTYT B 3HAUM-
TeNbHOI Mepe MEHSTh CTeIeHb prcKa peakTuBanuu LIMB
u TskecTh TeyeHus 1IMB-3ab6oneBanusa. C 3Toif TOYKMU
3peHust pelunueHTsl poacTBeHHbIX I CK gaBmsttores Hau-
MEHEE YSI3BMMOW IPYIIION ITALIMEHTOB C TOYKY 3PEHUS BE-
positHocT! peaktrBauuu LIMB-undexuyu. JInureabHas
MMMYHOPEKOHCTUTYLIUSI 1 MHTEHCUBHAsI UIMMYHOCYIIPEC-
CUSl SIBJISIIOTCS KJTIOUEBBIMU (paKTopamMu, oOyC/IaBIMBaIO-
mmmu passutue LIMB nocie ramnonnentnanoit TICK.

OIHUM U3 cepbe3HBIX (PAKTOPOB, CITOCOOCTBYIOIINX
pasButuio LIMB-undexnun nocie TI'CK or Hepon-
cTBeHHOro noHopa, cayxkut PTIIX. B nHamem wuccrue-
JOBAaHUM Mbl IIPOJECMOHCTPUPOBAJIM, YTO BEPOSITHOCTh
pasButus LIMB-BupemMun mpu Hanuuuu KIMHUYECKU
3Hauynmoit octpoit PTITX Beiiie (0,60+0,06), ueM nipu ee
OTCYTCTBUM MJI MUHUMAJIbHBIX ITpr3HaKax (0,48+0,05).
Paziamuust Mexmy rpyImnaMy OKa3aluCh CTaTUCTUYECKU
noctoBepHBIMU (p=0,045).

Haubonee yrpoxarolmMm IIEpUOIOM peaKTUBAILIN
IIMB Bo Bcex ucciaeayeMbIx TpYIIax SIBISUICS TIEPBbIA
Mecsn mociie npoBeaeHHoi TI'CK. B wactHocTH, TTOY-
TU TIOJIOBMHA TialMeHToB (48,9%) mociie HepOOCTBEHHOIM
TI'CK peaktuBupoBaiu 1IMB nMeHHO B 3TOT IepHOL.
B manbHeiiiem yBemmueHue cpoka mocie TI'CK (mipu Beex
BUZAX orepalvu) ObLIO acCOLIMUPOBAHO C YMEHbILIEHUEM
yacToThl peaktuBaumu [IMB. MakcuManbHBIM CPOKOM,
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Korma ObUT 3aperMCTPUPOBAH IIEPBUYHBIN 3IM301 peak-
tuBatuu LIMB, cran asenamuareiii mecsi rocine TTCK;
peaktuBanysg [IMB B 3TOT mepuon Oblna 3aperucTpupo-
BaHa y 1 mamuenTa mocne rarmouaeHTnuHoi TTCK, uro
CKOpee BCEro CBSI3aHO C OCOOEHHOCTSIMM U JUTUTEIbHOCTHIO
VMMYHOPEKOHCTUTYLIMN, XapaKTePHOM ISl PELIMITUCHTOB
T-nermnernposanHbix 'CK.

WurepecHo, uyro peakruBanysa LIMB y naiueHToB He
MOBIMsIIa Ha 4yacToTy M BeposTtHocth BCB. KomuuectBo
MalMEHTOB, He UMEBIINX COOBITUI B TPYIIIIe OOIbHBIX 0e3
peaktuBanuu LIMB, cocrasuno 65,8% (54 n3 82 mauyeH-
TOB), a B IpyIre O0JbHBIX, MPOAEMOHCTPHMPOBABILINX PeaK-
tuBavio IMB — 65,3% (49 u3 75 nauueHtoB). Bepost-
HocTh BCB B aTuX rpynmax takke He oTdanuch (p=0,92).
JaHHOE COOTHOIIIEHUE SIBJISIETCSI BeChbMa OITUMUCTHY-
HBIM U CBUICTEILCTBYET 00 3(PHEKTUBHOM MCITOJIB30Ba-
HUU YIIpeXIaroIiei Tepalid ¥ COBPEMEHHBIX THAarHOCTH-
YECKUX TTOAXO0B U TEXHOJIOTUM.

IIpu ananuze yacrorsl peaktuBauy LIMB B 3aBucu-
MOCTH OT cepojiorndyeckoro LIMB-craryca manyieHTa HaMu
He ObLIO ITOYYeHO YOeIUTeIbHBIX JAHHBIX O €r0 BIMSHUU
Ha vactoty peaktuBauyu 1 BCB. Bo3moxHo 3T0 cBsi3a-
HO C HEOOJIbIIIOI CTaTUCTUYECKOM BHIOOPKON, UTO TpeOyeT
IIPOBEICHMS JAIbHEMIIMX UCCIICIOBAHUIA.

Tem He menHee, Mbl BbisiBUIM, uto LIMB-cTatyc Be-
poOsITHEe BCEro BAMSIET Ha 4YacToTy M Tskecth LIMB-
3aboseBaHuil. B yacTtHocTH, u3BecTHO, uTo ¥ 5 (10%) u3
aHAJIM3UPYEMOM TPYIMbI OOJbHBIX ITOC/IE HEPOACTBEHHOM

TT'CK c IMB-cepoHeraTuBHBIM TOHOPOM ObLTa BBISIBIEHA
LIMB-1m1HeBMOHWUSI, CTaBILIAst MPUYMHOM JIETATbHOTO UCXO-
Jla y BceX 5 OOJIbHBIX. B TO 3e Bpemst aHaJIOTMIHOE OCJIOXK-
HeHue B rpymnmne ¢ LIMB-cepono3uTuBHBIM JOHOPOM OBLIO
BepU(ULIMPOBAHO TOJIBKO B 2 (6,4%) ciy4asix; y 000MX mHa-
LIMEHTOB ObLT TOoNyYeH 3(@EKT OT IIPOBOANMOI BUPYCO-
CTaTUYECKOM TepaIliu.

K coxanenuio, 3(pGEKTUBHBIX METOIOB Ipodu-
JakTuKu Tsokenoir LIMB-uHbekmu g0 HaCTOSIIETO
BpeMeHHU He cymiecTByeT. Ilpu aHammse 3ddhekTuBHO-
CTU NPOMPUIAKTUYECKOrO0 Kypca TaHIMKIOBHpa Iepen
TI'CK He OBLIO MONYYEHO YOEOUTETbHBIX JAHHBIX 00
OIIPaBIaHHOCTH €To MpoBeAeHUs y naiueHToB ¢ [IMB-
CEepPOHETaTUBHBIM JOHOPOM. Pazmuums mexmy rpyrmra-
MM OB MUHUMAJIBHBIMU MPU OTCYTCTBUM KaKOW-JIMO0
CTaTUCTMYECKOI JTOCTOBEPHOCTHM B YacTOTe pPa3BUTHUS
LIMB-Bupemuu (p=0,969) u KyMyISITMBHOII BEPOSTHO-
ctu LIMB-upemuu (p=0,399).

Takum 00pa3oM, MOXKHO YOSIUTEIHHO TOBOPUTH, YTO
CYIIIECTBYET LIeJIbIi psi (haKTOPOB, BIMSIOIIMX Ha pa3BUTHE
LIMB y nauyenroB nocie TT'CK. K Hum oTHOCSTCS: BUI
TI'CK, tsxectb octpoit PTTIX, ocobeHHOCTM MIMMYHOpPe-
KoHcTuTymu, LIMB-ceponoruyeckuii craTyc 1oHOpa 1 pe-
LIMITAEHTA U T. J. 3HaHWE OCHOBHBIX (DAKTOPOB PUCKA U MX
3HAYMMOCTHU SBJISIETCS MOILLHBIM OPYIUEM, TTO3BOJISIOIIINM
KIMHUIIYCTY, B3BEIIEHHO U apTYMEHTUPOBAHHO ITOIXOIUTh
K pelieHuto pobieMbl KoHTpoast LIMB-undexkumn y ma-
1IMeHTOB Tocjie ajutoreHHbIX TT'CK.
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B npeapBepun HoBoro roaa pefakuua xypHana no3apasnaeT Bac, HaWNX YnTateneii, u OTKpbIBaeT
HoBYI0 py6puKy, rae byayT pasmeluatbca nybankaumny, NoceALeHHbIe peAKUM 3a6oneBaHnAM.
370 MHOroUMCNeHHaA Koropta bonesHeil, HepeaKko YETKO 0YepUeHHDIX, HO MaNo M3BECTHbIX LINPOKOMY
KpYry NpakTuueckinx Bpayeii.

CnekTp 3TIAX 3a60N1€BaHUI LIMPOK — OT NEPBUYHBIX UMMYHOAEDULNTHBIX COCTOAHMIA U MeTabONMUECKIX
HapyLUeHA 0 Kaneyatleli opToneanyeckoi natonorun. [Ina MHOTUX U3 HUX YKe U3BECTHbI OCHOB-
Hble NaToreHeTMueckue 3BeHbA pa3BuTiAA GonesHu. (epALEBUHOI NATONOMMK, KaK NPaBUno, ABNAT-
(A MOEKYNAPHO-TEHETYECKIe HApYLLEHWA (aHOManu), KOTopble MOFYT 6biTb BbIABIEHBI M MOCAYXKAT
0CHOBOIA pa3paboTkin SOHeKTUBHBIX TepaneBTUUECKUX BO3AEACTBII. Y feTeil B febioTe KNMHUYECKIX
NPOABAEHMIl NePBLIMU CUMITOMAMIA CAMbIX Pa3HbIX OPGaHHbIX 60NIe3HeN CNyXaT M3MeHeHNA B aHanu-
3aX KPOBIA, YaCTO B COUETAHUM C IUMO- M MIUENONPONUpEPATUBHBIM CUHAPOMOM, UTO 00yCNaBANBa-
eT 0bpalLieHue NaumeHTa K oHKoremartonory. [paBuibHas 1 CBoeBpeMEeHHaA AMArHOCTIKA MOXET CoXpa-
HUTb XW3Hb 60NbHOTO pebeHKa 1 onpeaeNnTb KAueCTBO €ro XM3HI, TOMOYb U36eXaThb Kaneyawiux uH-
BaNMAM3MPYIOLLMX NOCNEACTBMIA HeaZeKBaTHON Tepanui. He3aBucumo ot 6uonoruyeckoii cytv Gonesuu
He3HaHue BneyeT atabHble A1A NALNEHTA OLUNOKM B IMATHOCTUKE 1 IEUEHIN.

MepBaa nybnukauua nocesAlleHa OCTEONETPO3Y WK «MPaMOPHOIA 60Ne3HU». 3T0 Ha3BaHUe U3BECT-
HO BPauam Co CTYGHYECKOIA CKaMbM, HO MaNOM3BECTHO KaK peaNbHO CyLIeCTBYloLaA 6onesHb, a no-
[aBNAIOWEMY OONbIINHCTBY MEANUNHCKO OOLLECTBEHHOCT COBCEM HEU3BECTHbI MOMEKYNSPHO-
reHeTYecKas CyTb, PUHLMMbI TEPanuy 1 NPOrHO3 3T0ii peaKoii MaTonoruu.

OTKpbIBas 3Ty pybpuKy, pefaKLmMa pacCunTbIBAET HA BHUMAHME YUTaTeNeil U XXEeT 0T aBTOPOB XYpHana
HOBbIX MaTepuanoB — kak 0630poB, Tak 1 0COBEHHO, ONMCAHMI KNUHNYECKUX CNyYaeB, OTHOCALLAXCA
K 3aABIeHHOI TeMaTuke. [lapannenbHo Mbl HauMHaeM ny6nuKaLmMio 06pa30BaTENbHOrO LMKNA NeKLMit
N0 MOMEKYNAPHOI reHeTIKe, 63 3HaHMA 0CHOB KOTOPOIA HE MOXKET pa3BUBATLCA COBPEMEHHAA MeaULINHA.
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RNUHUYECKHUE NPOABJIEHUA MHOAHTHIILHON
(3JIOKAYECTBEHHON) ®OPMbI OCTEONETPO3A

E.JI. Caxaposckas!, P.Y. Stepensky?, L.I. Rheingold?, M.M. /lyoposun’,
J.A. Urnarosa®, A.1O. Illepouna’, U.b. Pe3nuk'?
'DI'Y Pedepanvhbiii HAyMHO-KAUHUMECKUT YeHMDP 0emCKOl eeMamono2ul, OHKoso2uu u ummyHnoaoeuu Poczopasa, Mockea;
2Adoaca Hspaunvckuii Yuusepcumemckuii Meduyurckuii Ilenmp, Hepycanum, Hapaun;
3Poccuiickas demckas Kaunuueckas 6oavHuya, Mockea

Konmaxmot: Examepuna Jleonudosna Caxapoeckas sakharovskay @yandex.ru

Ocmeonempos («<Mpamopnas 004e3Hb») — 5mM0 epynna 3a004e6aHUll, XaApaKmepusyuascs HeCnOCOOHOCMbIO 0CMEeOKAACMO8
ocyujecmensims  pe3opoyuio KOCMHOU MKAHU, 4MO NpUoOUm K NOBbIUEHHOU AOMKOCMU KOCMell, HeCMOMps HA YEeAuveHue Uux
naomuocmu. Anaaus dannsix 27 60AbHbIX UHGAHMUALHOLL (310Ka4ecmeeHHOl) aymocomHo-peyeccusHoli (ARO) gopmoii ocmeonempoza
(21 manvuuk u 6 deouex) nN03604UA ONUCAMb U CYMMUPOBAMb OCHOBHbIE KAUHUYECKUE NPOBACHUs: N00A8AeHUe DYHKYUU KOCHMHO20
MO32a, 2eNAMOCHACHOME2AAUI0, HAPYUIEeHUE 3DeHUSL, CAYXA, 3A0ePIHCKY NCUXOMOMOPHO0 PA36UMUSL, Opy2ue He8POA02UMECKIE CUMNMOMDL,
NAMOSHOMOHUYHbIE PEHMEeHOA0UMECKUE USMEHEeHUS KOCmell.

Karoueevle caosa: ocmeonempos, «<MpamopHas 604e3Hb», KAUHUMECKAS XAPAKMePUCMUKA, QU hepeHyuanbras OuazHocmuka

CLINICAL FEATURES OF INFANTILE (MALIGNANT) OSTEOPETROSIS

E.L. Sahharovskaya', P.Y. Stepensky’, L.I. Rheingold’, M.M. Dubrovin’, D.A. Ignatova’, A. Yu. Shcherbina’, I.B. Reznik'?
!Federal Research Center of Pediatric Hematology, Oncology and Immunology, Moscow,
’Hadassah Hebrew University Medical Center, Jerusalem, Israel;
JRussian Children Clinical Hospital, Moscow

Osteopetrosis (“Marble disease”) — is a group of diseases characterized by inability of osteoclasts to resorb the osteal tissue that leads to increased bone
fragility, despite density increase. Analysis of data of 27 patients with infantile (malignant) autosomal recessive osteopetrosis (ARO) (21 boys and 6 girls)
allowed to describe and summarize the basic clinical features: hematopoiesis suppression, liver and spleen enlargement, vision and hearing failure,

delay of psychomotor development, other neurological symptoms, specific radiological bone changes.

Key words: osteopetrosis, marble disease, clinical features, differential diagnosis

Beenenue

OcTeorneTpo3 — 3TO KIMHUYECKUI CUHIPOM, XapaK-
TEPUSYIOIIUICS HECTIOCOOHOCTBIO OCTEOKJIACTOB OCY-
IIECTBJISITh Pe30pOIMI0 KOCTHON TKaHu. [Ipu 3TOM 3a-
0oJiIeBaHUM TIPOLECCHl MPOAYKIIMU KOCTU TMpeodiana-
10T Haj ee pe30pOlueli, 4To CBI3aHO ¢ (PYHKIMOHATIb-
HO HECOCTOSITEJIbHOCTBIO OCTEOKJIACTOB WJIM MX CHU-
XKEHHBIM KojindecTBoM [1, 2]. DTO MpUBOAUT K MOBBI-
IIIEHHOW JIOMKOCTH KOCTHBIX CTPYKTYp, HECMOTpPS Ha
yBeaumdyeHue ux TotHocTH [3]. Kpome Toro, pasBuBa-
I0TCS TIofIaBieHe DYHKIIMKA KOCTHOTO MO3ra, yillemiie-
HUE HEPBOB C Pa3BUTHEM HEBPOJIOTMYECKUX CUMIITO-
MOB, oTcTaBaHue B pa3Butuu [4]. CyiiecTByloT 3 dop-
MBI OCTeOIeTpo3a; MH(aHTUIbHas (3J10KaueCTBEHHas ),
B3pocyias (Msirkasi) U nmpomMexyTtouHas [5]. Camas Ts-
KeJsast popma 3a0oieBaHUS — MH(MAHTWIbHAS, IPU KO-
TOPOM KIIMHWYECKWE TTPU3HAKN HAYWHAIOT TPOSIBIISATH-
¢ C CaMOTO POXKIEHUS U OBICTPO TIPOrpecCUpyloT [6, 7].
be3 nedyeHns 6onbHBIE MOTUOAIOT B paHHEM AETCTRBE |8,
9]. bojee yueM B MOJIOBUHE CIy4yaeB IMPU 3710KAYECTBEH-

HOH (hopMe ocTeomneTpo3a OTMEYAIOTCS MyTalluU B FeHe
TCIRG1, yto NMpUBOAUT K HapyIlIEHUIO B (PYHKIIMOHU-
poBannu AT®-3aBUCUMOI TIPOTOHHON TOMITBI OCTEO-
KJ1aCcTOB. BTOPBHIMU MO YaCTOTE BCTPEYAEMOCTH SIBJISIOT-
cst mytaumu B reHe CLCN7 [5, 6], 4TO BbI3bIBAaeT Hapy-
1eHue GyHKIMOHUPOBAHUS XJIOPUIHBIX KAHAJIOB MEM-
OpaH ocTeokyacToB. OCTalbHbIE YCTAHOBJIEHHbBIE MOJIE-
KyJsipHbie aedekTsl (B reHax OSTM 1, RANK) BcTpeua-
I0TCSl B €AMHUYHBIX ciaydasix [§8, 10]. ¥ yactu 60nbHBIX
MOJIEKYJISIpHBbIE JeEeKThl HEe yCTaHOBJIEHBbI. B HacTosi-
111ee BpeMsl eAMHCTBEHHBIM 3((HEKTUBHBIM METOIOM Jie-
YEHMUS SIBJISIETCS] aJJTIOTeHHAas! TPAHCIUIAaHTALIUSI TeMOTIO-
atndeckux ctBosoBbiX KiaeToK (TT'CK) [9]. Coepe-
MeHHoe yaauHoe nposeaeHue TT'CK, 10 pa3BuUTHSI KOM-
MPEeCCUU YEPeIHbIX HEPBOB, MO3BOJISIET COXPAHUTH Ta-
LIMEHTaM 3pEHUE U CIYX.

B Hacrosuieit pabore HamMu CUCTEMaTU3MpPOBa-
Ha CUMIITOMAaTUKa 3710Ka4eCTBEHHOU (MHMaHTUIBHO)
¢dopMBbI OCTeoIeTpo3a Ha OCHOBAaHWM aHaan3a TPYIIHI,
cocrosiieit u3 27 60JbHBIX.
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Mayuenmbl U MeMopAbI

HamMu peTpocrneKTMBHO NpOoaHAIUM3UPOBaHbI T0-
CTYITHbIE JaHHble 27 OOJNBbHBIX 3a Tepuod ¢ 1983 mo
2010 1. co 3/moKauecTBeHHO# (MHpaHTUIBbHOI) (popMoit
OCTEOINeTpo3a, MMAarHOCTUPOBaHHBIX B WM3pamibckom
MEIULIMHCKOM LieHTpe Annaca u @enepaibHOM HaydHO-
KJIMHUYECKOM LIEHTPE METCKOM reMaToJIOTUU, OHKOJIO-
ruu u ummyHosoruu Pocsapasa/Poccuiickoii neTckoii
KJIMHUYECKOM OoyibHULIE. Majibuvku coctaBuiu 78%
(21 yenoBek), a neBouku — 22% (6 yenoBek). B ocHOB-
HYIO YacTbh I'PYMIIbI BXOOWIN AETH U3 apabCKUX CeMei,
Tpoe neteil u3 DPpuonuu, oouH — U3 eBPEeHCKOil U ellle
OIVH peOEeHOK — M3 KaBKa3CKoM ceMbU. YacTu OOJIbHBIX
ob1 TIpoBeneH aHanu3 reHa TCIRGI ¢ UCIoab30BaHU-
eM MeTola oOpaTHOM TpaHCKPUMNLUMU-TIOJIUMEPA3HOU
unenHoit peakiuu (OT-TILP) ¢ mocnenyommum npsmMbIiM
CEKBEHHPOBaHMEM DK30HOB.

Pesynbmambi

CpenHuii Bo3pacT OOJbHBIX Ha MOMEHT YCTaHOB-
JIeHus1 nuarHosa cocraBui 8 mecsaues (0,67 roma; ot 4
Hepenb O0 3 neT 2 MmecsueB). B onuceiBaemoii rpymiie
OOJIBHBIX IMPEO0IANAOIIMMN KIMHUIECKUMU CHUMIITO-
MaMy ObLIM remarocrieHoMmeranus (92%) w Hapyiie-
Hue 3peHus (64%). U3aMeHeHUs1 CO CTOPOHBI KOCTHOTO
Mo3ra (aHeMMs U TPOMOOLMTONECHUS Pa3JIUYHOM CTe-
MEeHU TSDKECTH) OTMEYaIMCh IMOYTU Y MOJIOBUHBI GOJIb-
HbIX (44%). Pexe BBISBISIUCH CUMIITOMBI CO CTOPOHBI
LIEHTPAJIbHOM HEPBHOM CUCTEMBI U JehopMaLMs Yyeperna
(28%). HapyiiieHue ciyxa K MOMEHTY AMAarHOCTUKHU Ha-
OJII01aJI0Ch TOJIBKO B 8,3 % citydaeB, B CBSI3M C YEM MOXK-
HO TIPEIIOJIOXUTh, YTO CIABJICHUE CIIyXOBBIX HEPBOB
MPOMCXOIUT TI03XKE, YeM 3pUTeJIbHbIX. M3 obpalmato-
LIMX Ha ceOs BHUMaHWE CUMIITOMOB CJIEAyeT OTMETUTh
Xparsiiiee AbIXaHWe M 3MM30Ibl arnHo3. HapyieHue
IbIXaHus BcTpevanoch B 32% cnydaeB. M3 16 gereit, y
KOTOPBIX OTMEYaJOoCh HapylleHUEe 3PEHUs], YaCTUYHasI
yTpaTa 3peHusT Habaoganach y 6 malueHToB, CTpadu3M
W HUCTarMm — y 3, IjiaBarolinii B3MISA — Y 2, TTOJIHas 1Mo~
Tepsl 3peHUs] Ha OJHOM IJla3y — y 3, MoTepsl 3peHust Ha
oba rmaza — y 2. U3 11 gereii ¢ mpu3HakKaMu yTHETEHUS
KOCTHOMO3I0BOI'O KPOBETBOPEHMSI 30 IMPOBaHHASI aHe-
MMSI OTMEeYasiach y 4 MalMeHTOB, aHEMMsI C TPOMOOII-
TOMeHue — y 5, maHuuToneHus — y 2 6onbHbIX. M3 7
JIeTeil ¢ HEBPOJOTMYECKOM CUMMITOMATUKON y 2 OTMe-
yajach MUKpouedanus, y 5 — makpouedanus. Yacro-
Ta BCTPEYAEMOCTHM BEHYIIMX CHUMIITOMOB 3a00JieBaHUS
npeacTaBjieHa Ha pUCyHKe 1.

Heob6xonuMo OTMETUTh, YTO MHOTUE JETU ObLIM U3
ceMeil, B UCTOPUU KOTOPBIX €CTh JaHHbIE O HAIMYUU
OCTEONETPO3a y OJIM3KUX POACTBEHHUKOB. M3 26 cemeit —
B 14 cinyvasx (56 %) ecTb ciiy4an aHaJIOTUYHOTO 3a00J1e-
BaHUsI B ceMbe. [1py 3TOM TOCTYIHBI JaHHBIE O OOJIbHBIX
OCTEOIeTPO30M cUOIMHTrax B 8 ceMmbsax u3 14. beuto BbI-
sIBJIEHO, uTo 18 neteii (72%) ObLIM POXKIEHBI OT POAUTE-
JIei1, COCTOSIBIIIMX B OJIM3KOPOICTBEeHHOM Opake. B 5 ciy-
Yasx poauTeIM MpobdaHIa — IBOIOPOIHBIE OpaT U cecTpa.

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%|
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VruereHue
KOCTHOT'O MO3ra
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Puc. 1. Knunuueckue u demoepaghueckue xapakmepucmuku NayueHmos

s mpuMepa TpUBEAEM KJIMHWYECKUM CIlydai.
Manvuux 10 mecauyee, nocmynun 6 Poccuiickyro demckyro
KauHuueckyr boavruyy. Pebenox eduncmeernnbiii 6 cemve,
podcmeo podumenu ompuyarom, depemeHHOCMb U poobl
npomexanau 6e3 ocobennocmeil. M3 anamneza uzeecmHo,
umo pooumenu enepavie 00pAMUAUCH 3a MeOUYUHCKOL no-
Moupro, Koeda pebenky ovi10 2,5 mecaya. K smomy 603-
pacmy y pebeHKa cay4ansucs 3nu3o0v anHod 0o 5—06 pas
8 deHb, Xpan 60 epems CHA, OblIcMpas YMOMALEMOCHb,
NPUCYMCMBOBANU CUMNMOMbL HAPYULEHUS KOCHHOMO320-
6020 Kpogemeoperus — anemus (Hb — 78 e/n), mpombo-
yumonenus (Tp — 80x<10°/n). Cemeiinviii anamues He Obin
OMsA20WEeH CUMNIMOMAMU CXOOHBIMU C HACAEOCMBEHHbIMU
3a6osesanusmu. Ilpu obcredosanuu 6 éospacme 10 me-
cayes Bbl6ACHbI USMEHEHUs (POpMbl AUUeB020 cKelema,
eudpoueanvras gopma 20108bl, OMCMABAHUE 8 NCUXO-
MOMOPHOM pA36UMUL, CHUJICEHUe 3PeHUs] Cnpasa, eena-
momeeanus (+ 7 cm), cnaenomeeanrus (+ 7 cm), anemus,
mpomboyumonenus (puc. 2). Ha pucynke 3 npedcmag-
AEeHbl DEHMeEeHO2PAMMbL HUICHUX KOHEYHOCMel, N0380-
HoyHuKka u vepena. Ha Hux Oviau 6biseaeHbl MUNUUHBIE
UBMEHEeHUs] — NOBblUEHUE PEHMeeHO-NAOMHOCMU KOCHell
(a), omcymcmaue susyaiuszayuu mpabexyiapHoi Cmpyk-
mypbi eybuamoeo eeuecmea (0), 6 ONUHHBIX MPYOUAMDbIX
Kocmsax onpedeasiniocs omcymcmeue KOCMHOMO3208020
Kauana (8), a makdice Haau4ue NAMOSHOMOHUYHOZ0 CUM-
NMOMOKOMNACKCA <«KOCMb 8HYmMpU Kocmu» (2) U paH-
Hsa occupurayus (0). B mpenanobuonmame obpawjaem
Ha cebsi GHUMAHUe Pe3Koe paculupeHue U HenpasunbHas
topma KocmHbix 6AN0K ¢ HEPABHOMEPHOU UX Kaabyupu-
kayueii. Cpedu Kocmubix 6a10K PAcnoNazarOmcs MeiKue
0CMPOBKU OCMEOKAACHO8, MAKICe CMPe*aromecst HeMHO-
eouucaenHole ocmeobaacmol. lemonosmuueckoli miauu
6 mpenanobuonmame 0OHAPYIHCEHO He ObLAO.
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Puc. 2. Qenomun pebenxa 10 mecayeé ¢ OuacHo30M aymoCcOMHO-
PeueccudHblii 0Cmeonempos, UHganmuvhas (310Kavecmeennas) gopma
(cobcmeertvle danHble)

IMonoOHast sipKo BhIpakeHHasT KITMHUYECKast U PEeHT-
TeHOJIOTUYECKasl KapTWHA TO3BOJISIET TMOCTaBUThH Jva-
THO3: ayTOCOMHO-PELECCUBHBIN OCTEONETPO3, UH(paH-
TUJbHAs (3710KayecTBeHHas) popma.

ITpu monexkynspHom uccienoBanuu JIHK pebenka
B redHe TCIRG ObuM BBISIBIIEHBI 2 paHee He ONMCaHHbIe
MyTal¥ B TOMO3UTOTHOM hopme: c.479G>A u ¢.2415-1
G>C, 9TO MOATBEPANIIO KIMHUIECKU I TUArHO3.

YuuTeiBasi 4aCTMYHO  COXpaHEHHOE  3peHue,
MOJIHOCTBIO  COXPAHEHHBIA CIyX U YMEPEHHBINI
IIUTOTIEHUYECKUI CUHAPOM, PeOSHOK SIBJISIETCS] KaHIU-
nmatoMm Ha mipoBeaeHne TTCK.

06cy:xpeHue

3n0KkavuecTBeHHbI  (MH(MAHTUIILHBINA)  OCTEOoTIe-
TPO3 — TEHETUYECKU NeTePMUHUPOBAHHOE 3a0oJieBa-
HUE, MPUBOJIIEe K UHBATUAN3ALIMU U CMEPTU Tallv-
€HTOB B paHHeM aeTcTBe [11]. DTO penkoe 3aboiieBaHMeE;
YyacToTa B OOIIIel MOMyIsiiuK cocTaBisieT 1 ciaydaii Ha
250 000 HOBOPOXIEHHBIX, OMHAKO B 9HIEMUYHBIX 30HAX
ero yactora gocturaet 1 ciydas Ha 4000 HOBOpPOXIEH-
Hbix [12, 13].

Hecmotpst Ha penkocTh, 3a00JieBaHNE UMEET J0CTa-
TOYHO XapaKTePHYIO KIMHUYECKYI0 KapTUHY, OCHOBHBI-
MW CUMIITOMaMU KOTOPOIi SIBJISTIOTCS TenaToCIUIEHOME-
rajivsi, HapylieHWe 3peHus], CyXa, LIMUTOMEHUYECKU
CUHIPOM, HEBPOJOTUYECKUE CUMNTOMBI W HapyIlle-
HUs (HOPMBI Ueperia, OTcTaBaHUe B pa3BUTHU. B Toit mim
WHOW CTETeHU BBIPaXKEHHOCTU 3T CHUMIITOMBI BCTpe-
YaloTcsl y OOJBIIMHCTBA OOJIbHBIX. [1aTOTHOMOHWYHBIE
PEHTIeHOJIOTUYECKUE CUMITTOMBI TTO3BOJISIIOT TOATBEP-
IUATH TUATHO3.

OnucaHbl 1 HEKOTOPbIE acCOLMAIIUN MEXITy JiexKa-
1M BOCHOBE MOJIEKYJISIPHBIM 1€ (PEKTOM U KITMHUYECKUM

TeYEHUEM, acCOIMAllMd T'€HOTUIIA U (PEHOTUIIA, XOTS
YIOCTOBEPUTHCS B TOYHOCTU KIMHUYECKUX HaOJIOIC-
HUM CJIOKHO U3-3a MaJIOr0 YHUCJIa MyTallMi BBISIBJIEHHBIX
BHe reHa CIRGI. Tak, HampuMep, NMPU MyTallUsIX B Te-
Hax OSTM1 vim CICN7 xapakTepHa Bemyllasi U TsoKe-
Jlasi HeBpoJIornueckasi mpe3eHTanus. JBoe onmmcaHHBIX
B JUTepaType OOJBHBIX OCTEOIIETPO30M, BBI3BAaHHBIM
nedekrom PLEKHM, xapakTepu30BaluCh CpaBHU-
TEJIbHO MSITKUM TeueHUueM 3abosieBaHUs. J1j1s1 GOMBHBIX
ocTeoneTpo3oMm ¢ aedekToM auddepeHIIIPOBKI OCTEO-
kiactoB (MyTanuu B reHax RANK n RANKL) xapakTep-
HO HaJIMuMe UMMYHHBIX OedhekToB. 1t OONbIIMHCTBA
OOJILHBIX B ONWCAHHONW KJIMHWYECKOW TpymIe U Mo
IpyIIIe B 1IEJIOM XapaKTEPHO «KJIACCUYECKOEe» pacrpe-
JeJeHUEe CUMIITOMOB, MPEIIIOI0XUTEIBHO CBSI3aHHOE C
mytanussMu B TCIRG 1, X0oTs1 TOATBEPAUTD 3TO HE TMpeJi-
CTaBJISICTCSI BO3MOXKHBIM M3-32 OTCYTCTBHUS TOCTYITHOTO
OMOJIOTMYECKOT0 MaTepuaja sl peTPOCIIEKTUBHOTO Te-
HETUYECKOTO MCCIIeTOBaHNS.

Yro xacaeTcsl MyTalluii, BBISIBIEHHBIX B TeHE
y mociemgHero 0ojbHoro mu3 Poccum, To 3TO 2 roMo-
3urotHbeie Mytauuu B reHe TCIRGI1. TlepBas U3 HUX —
MyTall¥si-3aMeHa B 5-M 3K30He — BUIUMO He(YHKIINO-
HaJbHa W TIpeACTaBiIsieT coOoi Tmoammopdusm, Toraa
Kak 2-g uHTpoHHas1 myTtaius IVS19—1G>C (c.2415-1
G>C), ckopee Bcero, OTBETCTBEHHA 3a pa3BUTUE 00-
JIE3HM, TaK KaK MOXET IPUBECTH K HAPYIICHUIO paMKU
cunthiBaHusl C-OKOHYaHUS JIMHHOMN 130(OpMBbI OenKa
TCIRG]1, usBecrHoit moa HazBanueM OC116. O6e MyTa-
U (MoauMopdu3M) — HOBBIE.

MonekyasipHasi OWarHOCTUKa HE TOJBKO IIOMd-
TBepKIaeT OUMarHo3, HO U, Oe3yCIOBHO, IIOJIie3Ha
B TEHETMYECKOM KOHCYJIBTUPOBAHUM CeMeil 00Jib-
HBIX AETEH W TIpU TIpeHaTaJbHON auarHoctuke. Kpome
TOr0, OHA BaXXHa B BBIPAOOTKE PEIICHMSI OTHOCUTEIHLHO
TI'CK, Tak Kak nmpu peakoM cyOBapuaHTe, CBI3aHHOM C
HapylIeHHEeM CO3pEBaHUS OCTCOKJIACTOB HE M3-3a BHY-
TpeHHeTo JedekTa, HO u3-3a Je(eKTHOM CUTHAJIbHOM
noaaepKK cTpomMoit (Mytauu B reHe RANK ligand),
TI'CK Hea(pdekTBHA U, ceqoBaTe/IbHO, HE TTOKa3aHa.
3anomo3puTh TaKOi BapUaHT MOXHO IMPU MOpGOJIOTH-
YeCKOM HCCJIEIOBAHUN KOCTHOI'O OMOIITAaTa: B OTIMYHME
OT «KJIACCUYECKOT0» OCTEOIETPO3a C JOCTATOUYHBIM KO-
JIMYECTBOM OCTEOKJIacTOB, npu aedekre RANKL octeo-
KJIACTBI OTCYTCTBYIOT [9].

Bce BhllieonmucaHHble KIMHUYECKME CUMIITOMBI
SBJISIIOTCSA HeCTIeIM(PUIHBIMU, ITIO3TOMY BOIIPOC O And-
(bepeHLIMabHOM TUAarHOCTUKE OYeHb akTyasieH. B 00J1b-
IIMHCTBE CJIy4aeB, €CY B CEMbE paHee He ObLJIO OOTBbHBIX
JeTeil I paHHUX CMEPTEii, poauTen o0palllaloTcs 3a
TMOMOIIBIO K Bpauy, Korga pedeHKy oKoyio 3—4 MecsieB
ku3HU. K 3TOMy BO3pacTy 0OTMEUaloTCs yBEIMICHUE KU -
BOTA 3a CYET reraToCIUICHOMETaIuy, U3MEHEHUS B aHa-
JIN3ax KPOBH, IPU3HAKU OTCTaBaHUS B (hU3MUECKOM
M TICUXOMOTOPHOM pa3BuTun. Hepenko takue 60nbHBIE
HAIIpaBJISIIOTCA Ha KOHCYJIBTAIlMI0O K OHKOIeMAaToJIOoTYy.
IIpu obcnenoBaHMM B aHaA/IM3aX KPOBU YacTO BBISIBIISI-
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I0TCsI aHEMMUSI, TPOMOOLUTOIICHMS, aHU3O0MOUKUIOIM-
T03. Tak e HabmogaIcs JeUKOUNTO3 U JTUMGOILUTO3.
IIprunHbB MOJOOHBIX M3MEHEHUI CO CTOPOHBI KPOBU
IOKa OO0 KOHLIA He M3y4deHbl. [IpM3HAKOB yBeIMYECHUS
JIuM@aTUYeCKNX Y3JIOB OOBIYHO HeT. B muemorpamme
Yy HEKOTOPBIX OOJIBHBIX OTMEYAJIOCh CY:KEHUE SPUTPOLI-
TApHOTO U TPOMOOLIMTAPHOIO POCTKOB, MOHOLIUTO3, HO
B HEKOTOPBIX CJIy4asXx MOXET ObITh HOpMaJibHasl KapTu-
Ha. Crienduyeckrie U3MEHEHUS I «KJIaCCUYECKOTo»
OCTEOIeTpo3a HaOMIOJAIOTCA TNpU  TPEMaHOOMOIICUU:
MPU3HAKY CKJIEPO3UPOBAHUSI, YMEHbIICHUE WIM OTCYT-
CTBUE TeMOIIO3TUYECKON TKaHM, HelpaBujibHast (popMa
KOCTHBIX 0alioK, HepaBHOMEpHas MX KaJabLU(pUKaALINSI,
YMEHBIIeHNEe KoJInm4yecTBa ocTeobnacTtoB. CyllecTBy-
0T peakue (OpMbI OCTEOIETPO3a, IPU KOTOPHIX OT-
MEYaeTCs IMOJHOE OTCYTCTBUE WM PE3KOe CHIDKEHME
OCTEOKJIACTOB.

B oTiuMuyue OT OHKOJIOrMYECKHX IIPOLECCOB II0-
JaBJeHWE KPOBETBOPHBIX POCTKOB IPOMCXOIUT HE 3a
cuer mnposmdepaldy NAaTOJOTMYECKMX KIIETOK, a 3a
CYEeT IIpoliecca CKISPO3MPOBAHMSI KOCTHOTO MO3ra.
B cBs3u ¢ HapylieHneM (YHKIIMOHUPOBAHUS OCTEO-
KJIaCTOB HE IPOMCXOIUT IIpoliecca pe3opOLU KOCTH,
YTO TIPUBOIUT K aKTUBHOMY KOCTEOOpa30BaHUIO U 3a-
MEILEHUIO KOCTHOTO MO3ra, KOTOpO€ MOXHO BUICTh
npu MopdosornyeckoM wuccliegoBaHuy. Bo3HuKaoT
9KCTpaMeIy/UIIpHbIe OYar KPOBETBOPEHUSI, YTO IIPH-
BOIUT K renaTOCIICHOMEeTaIuU, TUIIePCIUICHU3MY.

XapakTepHble M3MeHeHus1, Bcrpevaroiyecs B 100%
Clly4yaeB — PEHTTCHOJIOTMYeCKUE M3MEHEHMSI B KOCTSIX.

OTMevaeTcsl MOBBIILIEHHAs IUIOTHOCTb KOCTE, Hapylle-
HUE KocTeoOpa30oBaHUs B MeTa(pr3axX JIMHHBIX TPYOUAThIX
KOCTEil, MPU3HAK «KOCTb BHYTPU KOCTH», KOIJa BOKPYT
KOCTH MOXHO YBUAETb €€ BTOpoe ouepTaHue (puc. 3).
TakuM 00Opa3oM, ONnMpasiCh Ha JaHHbIE aHAMHE3a,
0COOEHHOCTH (DEeHOTUIA, HAJIMYME HEBPOJIOIMYECKUX
MPOSIBJICHUI, YBEJIMYEHUE pPa3MEpOB IEYCHU U Celie-
3¢HKM, U3MEHEHMSI B aHajJIM3aX KPOBMU, MOXHO 3aIlo-
JIO3pUTh MH(paHTUIBbHYIO (GopMy ocTteorneTpo3a. Jlisg
YTOUYHEHUsI IUarHo3a HeoOXOAMMO IIPOBEACHUE PEHTIE-
Horpauy KOHEYHOCTe! U IpyHOi KiieTKU. BeimonHe-
HHUE TPENaHOOMOICUHU ITO3BOJUT IOATBEPAUTh TMATHO3
M YyTOUHUTH CyOBapMaHT ocTeorneTpo3a (mpu nedekTe
reHa RANKL octeokiacTtsl OTCYTCTBYIOT). [l mocie-
JYIOIIEr0 CEMEIHOTO KOHCY/IBTUPOBAHUS U IIPOBEACHUS
MpeHaTaJbHOI AMATHOCTUKU HEOOXOAMMO IIPOBEICHUE
MOJIEKYJISIPHO-TEHETUYECKOI0 00C/Ie0BaHMsI OOJIbHBIX.
EaviHCTBEHHBIM METOIOM JICUEHUSI MHQpaHTUIb-
HOIi (DOPMBI OCTEOIETPO3a B HACTOSIIIEE BPEMS CIIYXKUT
TI'CK. IIpu 3ToM, eciu orepauust IPOBOJUTCS 10 pa3-
BUTUSI aTpO(PUU 3pUTEIbHBIX HEPBOB, TO 3TO I103BOJIS-
€T MPEeIOTBPATUTDH MOTEPIO 3PEHMS M Pa3BUTHUE IPYTHX
ocnoxHeHuit [14]. Ha MOMeHT HamMcaHUsl CTaTbU ajl-
norenHass TI'CK Oblia npoBeneHa 26 mauueHTaMm us 27
OOJIBHBIX, B OMHOM ciiydae — aBaxasl [15]. I3 26 nereit
21 peOGeHOK XUB U MMEET JOHOPCKOE KPOBETBOpPEHUE.
BrrkuBaeMoCTh Ipu MeauaHe HaOmoaeHus 9 1eT 3 Mec
cocraBmia 80,8% (pe3ynbTaThl FOTOBSITCS K IyOJIMKa-
uun). Takue «cTaHgapTHbIe» ociioxHeHus mociae TITCK
KakK CJIOXKHOCTb B TOCTUXKEHUU YCTOMYMBOIO TOHOPCKO-

Puc. 3. Penmeenoepamma Huxchux koneunocmeii (A) u 063opnas penmeenopamma (b) pebenxa 10 mecsyes ¢ duaznozom aymocomHo-peyeccusHbulii ocme-

onempo3s, ungpanmunvras (310kavecmeennas) gopma. TomansHoe nopasicenue KOCMHbIX CIMPYKMYP, YeeauHeHue nAOMHOCMU, NPUSHAK «KOCMb HYMpU

Kocmu» 6 mpy6uamoix Kocmsix (cobcmeeHHble 0aHHbIe): a — NOGblUEHUE PeHIM2eHO-NAOMHOCMU KOCmell (CM. PA3HUUY ¢ PYKOIl 83p0cio2o); 6 — omcym-

cmeue gU3yaIUu3auuU mpabeKyasipHoi CmpyKmypol 2yGuamozo eeulecmed; 8 — OmMcymcmeue KOCMHOMO03208020 KAHAAA 8 OAUHHbIX MPYOYamsiX KOCMSX;
2 — NAMOZHOMOHUMHBLI CUMRMOMOKOMNACKC «<KOCMb HYMPU KOCMU»; 0 — DAHHASL 0CCUDUKALUS
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ro XMMepr3Ma, paHHsISI CMEPTHOCTh OT CeIicHca, BEHO-
OKKJIFO3MBHAs1 00JIE3Hb ITCYEHU 1 pa3IMIHbIe MTHOEKIINN
B IIOCTTPAHCIUIAHTAIIMOHHOM IIepUOJE BCTPEYAIOTCS J0-
BOJIBHO YacTo. OmHaKO OTMevaloTcs U 0ojee crierudu-
YeCKHe OCJIOKHEHUS: TUIIePKAJbLIMEMUSI U JIeTOYHAs
runepteHsus [16]. I1o maHHBIM pa3IMYHBIX aBTOPOB,
a¢pdpexkTuBHOoCcTh TT'CK mpu UCIONB30BaHUN KOCTHOTO
MoO3ra 1 IeprucepruyecKruX CTBOJIOBBIX KJIETOK COCTaBIsI-
eT 45—55% [14—16].

YraeTeHre KOCTHOTO MO3Tra M PUCK BO3MOXKHOI T10-
TepU 3pEHUS] — 3TO aOCONIOTHBIC U YPreHTHBIC ITOKa-
3aHus ans nposeaeHust TTCK. Mo gaHHBIM IUTEpaTy-
pBI, HA CETOMHSIIITHUI IeHb CYIIIECTBYIOT 2 aOCOMIOTHBIX
MIPOTUBONOKA3aHUs K mpoBeAeHuIo ctangaptHoit TTCK
(B cBs13M ¢ ux HeadekTuBHOCTHIO). [lepBoe — nedekr
B reHe RANKL; BTOpoe — HeBposornueckas ¢popma
OCTEOIeTpO3a, KOTOpas XapaKTepH3yeTcs MepBUYHOMN
sHuUedanonaTueii U HelpoaereHepauueii, TUIIEPTOHY-
COM U1 OBICTPO ITPOrpeccUpyloleit 3aaepKKoii pa3BUTHSI.
DT1a (hopMa ocTeoreTpo3a acCOMMpoBaHa C MyTallleil B
reHe OSTM 1 v unorna ¢ mytanueit B rene CLCN7. I1po-
TUBONoOKazaHusIMM K mnposeaeHuto TI'CK moryr ciy-
KWTh WHAWBHUIYaJIbHbIE OCOOCHHOCTH peOeHKa — ero
TSOKEJIOe COCTOSIHHE 3a CueT MH(EKIMOHHOTO CTaTy-
ca, TSDKEJIOM ObIXaTeJbHOM HEOOCTATOYHOCTH, BBICOKO-
ro BHYTPUYEPEITHOIO NaBJICHUS WIM Cepbe3HOE OTCTa-
BaHME B Pa3BUTHHU B CBSI3M C IOTEpeil cliyxa W 3peHUs
[9]. ITpu sddextuBHoit TI'CK oxumaeTcss BoccTaHOB-
JieHne QyHKIIUM ocTeokaacToB. OO 3TOM MOXKHO CyIUTh
110 BO3HUKHOBEHUIO TUMEPKAIBIIUEMUH, TUTIEPKAIbIIN-

ypUH, IO UCCIEAOBAaHMIO OMOIITaTa KOCTH, TI0 IPOCBET-
JICHUIO KOcCTeil Tipu peHTreHorpacduu. Hopmanuszamus
(opMyIBl KpPOBH, YMEHBIIIEHHE Pa3MEpPOB CEJIE3€HKHU
M TICYCHM TaKXKe SIBJISIIOTCS TI0Ka3aTeJISIMU BOCCTAaHOBJIE-
HUST PYHKIIMY OCTEOKIacTOB [15].

B nacrosee Bpemst ucrnonb3oBanue TI'CK mpen-
JlaraeT BO3MOXHOCTH KYpPaTUBHOTO JIeYeHUsI OOJIbIIH-
CTBa cJy4yaeB WH(AHTUILHOI (DOPMBI OCTEOIETPO3a.
IIpu sTOM cliemyeT OTMETUTD, YTO CMMITOMBI, Pa3BUB-
1Iecs Ko BpeMeHU TpaHCIUTaHTalMK, HeoopaTuMsl [17],
YTO OITSITh BO3BpAIIlAeT K BOIPOCY paHHEH TUAarHOCTUKU
¥ CPOYHOCTHY MIPOBEACHUS JIEYSCHUS, TaK KaK TOJIBKO paH-
HSISI TPAHCIUIAHTAIIMS MOXKET CITaCTU XXU3Hb MalleHTaM
M MIPEAOTBPATUTD Pa3BUTHE TSIKEIBIX OCIOKHEHUI.

Takum o06pa3oM, HACTOPOXEHHOCTH IIeAUATPOB
M IETCKMX FeMaTOJIOTOB B OTHOIIIEHUU 3JI0Ka4eCTBEHHO-
IO OCTEOIIEeTPO3a U paHHSIS €70 AMAarHOCTHUKA OTKPBIBAIOT
BO3MOKHOCTH COXpPaHEHUSI KU3HU U KYPaTUBHOTO Jieue-
HUSI TS OOJIBIITMHCTBA O0JIbHBIX MHMAHTUIBHOM 310Ka-
YeCTBEHHOM (hOpMOIi OCTeOIeTpo3a.
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ABTOpBI BBIpAXKAIOT OOJBIIYIO OJaromapHOCTb 3a
MOMOIIb B JWAarHOCTUMKE M YydacThe B pabore mpod.
E.B. CamouaToBOii, 3a comeiicTBMEe ¥ TIPeJOCTaBJICHUE
Marepuajga — 3aB. MH(DEKIIMOHHO-00KCUPOBAHHBIM OTIC-
nenuem PIKD IT1. BonkoBoii, a Takke COTpyIHUKAM T~
CKOI1 U TOAPOCTKOBOI KIIMHUKY YHUBepcHuTeTarT. YiibM (Iep-
manus) (Universitatsklinik fiir Kinder- und Jugendmedizin)
3a COJAEMCTBUE B TEHETUYECKOU JUArHOCTUKE.

N umepamyopa

1. Stark Z., Savarirayan R.. Osteopetrosis.
Orphanet J Rare Dis 2009;4:5.

2. Pangrazio A., Pusch M., Caldana E.
Molecular and clinical heterogeneity

in CLCN7-dependent osteopetrosis:

report of 20 novel mutations. Hum Mutat
2010;31(1):1071-80.

3. Steward C.G. Neurological aspects of osteopetrosis.
Neuropathol Appl Neurobiol 2003;29(2):87—97.

4. Teitelbaum S.L. Bone resorption by
osteoclasts. Science 2000;289 (5484):1504—8.
5. Frattini A., Orchard PJ., Sobacchi C.

et al. Defects in TCIRG1 subunit of the
vacuolar proton pump are responsible for

a subset of human autosomal recessive
osteopetrosis. Nat Genet 2000;25(3):343—6.
6. Ogbureke K.U., Zhao Q., Li Y.P. et al.
Human osteopetroses and the osteoclast
V-H+-ATPase enzyme system. Front Biosci
2005;10(1):2940—54.

7. Harada S., Rodan G.A. Control of
osteoblast function and regulation of bone
mass. Nature 2003;423:349—55.

8. Baron R. Anatomy and Ultrastructure

of Bone. Primer on the Metabolic Bone
Diseases and Disorders of Mineral
Metabolism. 4th ed, Philadelphia, 1999.

9. Schulz A. S., Moshous D., Steward C.G.,
Villa A.. Osteopetrosis Consensus guidelines
for diagnostics, therapy and follow up.
Consensus guidelines of the ESID and the
EBMT: Version 0.17092009x.

10. Gori E, Hofbauer L.C., Dunstan C.R.
et al. The Expression of Osteoprotegerin
and RANK Ligand and the Support

of Osteoclast Formation by Stromal-
Osteoblast Lineage Cells Is Developmentally
Regulated. Endocrinology 2000;
141(12):4768—76.

11. Fasth A. Osteopetrosis — More than only
a disease of the bone. Wiley InterScience
10.1002/ajh.21454. 18 May 2009.

12. Bausnen U.A., Teepckast C.M.,
3uHueHko PA. u ap. MosekysipHO-
TeHeTHYeCKast IPUIMHA OCTEONeTPO3a

B UyBaiuu. MeauumHckasi reHeTUKa
2005;T.4;7:315-21.

13. Kupwinos A.T. HacnenctBeHHbIe

6osie3Hu B YyBallickoil pecryO/ivKe.
Agstoped. quc. ... 1OKT. Mea. HayK. 2008.
14. Tolar J., Bonfim C., Grewal S.,
Orchard P. Engraftment and survival
following hematopoietic stem cell
transplantation for osteopetrosis using a
reduced intensity conditioning regimen.
Bone Marrow Transplantation 2006;
38(12):783-17.

15. Stepensky P., Schulz A.S., Lahr G. et al.
Successful second haploidentical SCT in
osteopetrosis. Bone Marrow Transplantation
2010;Sep 20 [Epub ahead of print].

16. Aker M., Shapira M.Y., Resnick I.,
Bitan M., Samuel S., Slavin S.

Allogeneic stem cell transplantation

for the treatment of diseases

associated with a deficiency in bone
marrow products. Springer Semin
Immunopathol 2004;26(1—2):133—42.

17. El-Tawil T., Stoker D.J. Benign
osteopetrosis: a review of 42 cases showing
two different patterns. Skeletal Radiol
1993;22(8):587-93.



OYHAAMEHTANIbHBIE UCCNELOBAHUA B NPAKTUMECKOW MEAULUHE HA COBPEMEHHOM 3TANE

BJINAHUE ANNIOTEHHBIX ME3EHXWMAJIbHBIX CTBOJIOBbIX KJIETOK
HA YYBCTBUTEJIbHOCTb JIEHKEMWYECKHX RNETOR
K NPOTUBOJIEAREMHYECKHM NPENAPATAM IN VITRO
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B nacmoswem uccredosanuu usyueHo 6ausHUe AAN02EHHBIX ME3eHXUMANbHbIX cmeonosvix kaemok (MCK) kocmuoeo mosea 0oHopos
Ha Aeilkemuyeckue Kiemku nayueHmos. B xode pabombi ucciedoanoce oelicmeue Ha 4y8CMEUMEAbHOCb K NPOMUGOACHKEMUMECKUM
npenapamanm in vitro u cnocooHOCMb AeHKeMUHeCKUX KAeMOK K CHOHMAHHOMY U UHOYUUPOBAHHOMY yumapadurnom anonmo3sy. buuio nokaszarno,
umo MCK cruscarom 4yecmeumensHoCmy AeliKeMu4eckux KAemox Mueaouonoeo psoa k oaynopyouyuny. Oonako MCK ne okasvigaiu
CMamucmu4ecky 3Ha4uUM020 6AUSHUSL HA YPOGHU CHOHMAHHO20 U UHOYUUPOBAHHO20 UUMAPAOUHOM ANONMO3a NCUKeMUMECKUX KACMOK.

Karoueavie cao6a: mezeHxumanvHvle cmeonogole Kaemku, 4yecmeumenibHoCcmo K npomueoﬂeﬁxeMwecxuM npenapamam, Aelikemuyeckue
Kaemku, CHOHMAHHbLIL anonmos, quyuupoeaHHbzﬁ L;le{lpaﬁllHOM anonmo3s

INFLUENCE OF ALLOGENEIC MESENCHYMAL STEM CELLS ON LEUKEMIC CELLS
IN VITRO SENSITIVITY TO ANTILEUKEMIC DRUGS

0.S. Tatarinova, E.Yu. Osipova, S.A. Rumyantsev
Federal Research Center of Pediatric Hematology, Oncology and Immunology, Moscow

In present study influence of allogeneic bone marrow mesenchymal stem cells (MSC) on patients’ leukemic cells is investigated. Influence on in vitro
sensitivity to antileukemic drugs and spontaneous and cytarabine-induced apoptosis of leukemic cells was studied. It has been shown that MSC reduce
myeloid leukemic cells sensitivity to daunorubicine. However, MSC did not statistically significant influence on spontaneous and cytarabine-induced

apoptosis of leukemic cells.

Key words: mesenchymal stem cells, antileukemic drug sensitivity, leukemic cells, spontaneous apoptosis, cytarabine-induced apoptosis

BeeneHue

Merton TpaHCIUIAHTAlUM ME3EHXUMAJIbHBIX CTBOJIO-
BbIX Ki1eToK (MCK), Kak ayTolOrMyHbIX, TaK U aJUIOTE€H-
HBIX, B TIOCJIEIHUE TOMbI BCE Yallle MCIONb3YeTCS B KIIM-
HUYECKOU MpaKTUKe I YCKOPEHUST TTPYKUBIICHUST KPO-
BETBOPHBIX TMPEIIIIECTBEHHUKOB TPU TPaHCIUIAHTALIUU
reMonoatTnyeckux cTtBoJoBbIX KieToK (TI'CK), Gmaro-
nmapst cnocooHoctu MCK  mpoayuupoBaTh LIUTOKWHBI
U POCTOBbIE (haKTOPBI, HEOOXOMUMBIE IS PO epaliuiu
U audbepeHIMPOBKU KPOBETBOPHBIX TMPEAIIECTBEHHU-
KOB [1, 2] v 17151 TpopMITaKTUKU U Teparmyi UMMYHOJIOTH-
yeckux ocioxHeHuit TI'CK, Takux Kak peakiys «TpaHc-
IJIaHTaT MpoTuB Xo3siuHa» (PTTIX) 1 oTTopXXeHue TpaHC-
manTata [3]. DddeKTUBHOCT, TaHHOTO METoJa CBs3a-
Ha ¢ TeM, yto MCK 00651a1aloT UMMYHOCYTIPECCUBHBIMU
CBOWCTBAMU, CITOCOOHBI OKa3bIBaTh aHTUIPOIUEPATUB-
HOE BO3JefCTBUE Ha TUM(OIUTHI, UHTUOMPOBAThH aKTUBA-
Lo 1 oTBeT T-KJIeTOK M KJIeTOK namsTu [4, 5].

CortacHO JaHHBIM JIUTEPATYPbl, COBMECTHOE KYJIBTH-
BUPOBaHNE CTPOMAJIbHBIX KJIETOK KOCTHOTO MO3Ta U Jiei-
KEMUYECKUX KJIETOK Pa3JIMYHBIX KYJBTYPATbHBIX JTUHUIA,
a TaKkXke KJIETOK JOHOPOB, MOXET MPUBOIUTH K CHUXKE-

HUIO Tiposudepaluu JIeMKeMUYecKUX KIeTok [6—11],
YBEJIMUEHUIO KOJIMYECTBA JIEMKEMUIECKMX KIIETOK B (pase
GO0/G1, yMeHBIIEHNIO KOJMYeCTBAa KJIETOK B (hazax S
[6,7,9] 1 G2/M [8]. B cooTBeTCTBUM C pe3yIbTaTaMu He-
KOTOPBIX paboT, CTPOMaJIbHbIE KJIETKM KOCTHOTO MO3Ta,
Hao0OpOT, MOTYT CMOCOOCTBOBaTh Mposudepauuu Jiew-
KeMUYecKUX KJeTok [12]. OmHako MHEHMS uccaenoBaTe-
JIEW CXOASITCS Ha TOM, YTO CTPOMAJIbHBIE KJIETKU KOCTHOTO
Mo3ra 00J1aialoT CIOCOOHOCThIO CHIKATh YPOBHU CITOH-
TaHHOTO (MHIYLUUPOBAHHOTO O6E€CCHIBOPOTOYHOM Cpenoit)
[12, 13] 1 UHAYLMPOBAHHOTO XMMHUOIIpENnapaTaMuy aromn-
Tto3a [7-9, 13—15]. MexaHu3M AaHHOTO NEWCTBUS MO-
KT OBITh CBSI3aH C TIOBBIIIIEHUEM 3KCITPECCUU TeHOB aH-
TUAMONTOTUYECKUX OesikoB ceMmelictBa Bcl-2 u Bel-XL
B JIeliKeMU4ecKux Kiaetkax [8, 9, 13], cHuxxeHueM aKTUB-
HOCTH KacIasbl 3 TUIIA B JIEMKEMUYECKHX KJIeTKax [9, 16],
MOBbIILIEHUEM aKTUBHOCTU pocokurHaszbl Akt [17].
Takum o00pa3oM, CTpoMalibHblE KJIETKHM KOCTHOTO
MO3ra MOTYT TPETSITCTBOBATH CIIOHTAHHOMY W MHIYIIU -
POBaHHOMY XMMMUOTIpeNapaTaMK aronTo3y JieiKeMude-
CKMX KJIETOK, YTO MOXET MPUBOIUTh K CHUKEHMIO UyB-
CTBUTEIBHOCTH JIEWKEMUYIECKUX KIIETOK K XMMHUOIIperia-
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pataM in vitro. bblJio TTIoKa3aHO, YTO YyBCTBUTEJILHOCTD i1
Vitro KOppenupyeT ¢ KIMHAYSCKUM OTBETOM Ha XUMHUOTE-
panuio, 6e3pelAMBHON 1 0eCCOOBITUITHONM BELKMBAEMO-
CTBIO TTALIMEHTOB, OOJILHBIX Jieiiko3oM [18—21].

Ieabio naHHOM PadOTHI OLLIO OINpelc/iCHUE BIMSHUS
ayutoreHHbIXx MCK KoCTHOro Mo3ra JOHOPOB Ha YyBCTBU -
TEABLHOCTD JISMKEMUYECKUX KJIETOK MAallMEHTOB K IPOTH-
BOJIEIKEMUYECKUM Mperaparam in Vitro 1 CIIOCOOHOCTb
JIEMKeMIIECKUX KJIETOK ITAIIUEHTOB K CITOHTAHHOMY U UH-
IYLIMPOBAaHHOMY IIUTapaOMHOM arloNTOo3Yy.

Mamepuanbl U MEemofbi

Marepuaj ucciiea0BaHus

Jletikemuueckue xaemku. B padbote ObUIM MCITOIH30Ba-
HBI JIEMKEeMMYECKUE KIIETKU, BbIACICHHbIC IIPY IOMOILN
IPaIMeHTHOIO LIEHTPU(MYTUPOBAHUS U3 OOpa3IOB KOCT-
HOT'0 MO3ra IalMeHTOB B BO3pacTe OT 6 MecsiieB 10 17 et
C BIEPBbIC TUATHOCTUPOBAHHBIMM HEJI€YEHBIMU OCTPHIMU
Jieiikozamu. B cooTBeTCTBUM € TMArHO30M MAIMEHTOB 00-
pasibl KOCTHOTO MO3ra U BbIIEIEHHbIC U3 HUX JICHIKO3HbIE
KJIETKM ObUTM paszeieHbl Ha 3 OCHOBHBIE TPYIIITHI (Ta0I. 1).

Tabmua 1. Koauuecmeo uccaedosanHwix 06pasyoe KOCMHO20 Mo32a
OONbHBIX PANUMHBIMU BAPUAHMAMU OCHIPO20 NCUK03A

Bapuanr Jeiiko3a (rpynna) n, KOJIMYEeCTBO 00Pa31oB

BII-BIIT OJIJT 15
OMJI 9
T-OJIJT 4
IlepBass — rpynma B-KJIETOUHBIX OCTPBIX JIHUM-

¢obmactHeix JeiikozoB (B-OJIJI), 2-a — rpynma
OCTpPBIX MUEJIOUAHBIX Jieiiko3oB (OMJI), 3-a — rpyn-
na T-KJIETOYHBIX OCTPBIX JUM@POOIACTHBIX JIEHKO30B
(T-OJL).

JlefikeMu4yecKre KIJIETKM, WCIIOJb30BaHHbIE ISt
ompele/ieHUs] YPOBHEI aronTo3a, Ha IPYIIbl He MOMI-
pasneIIsIn.

MCK rkocmnoco mosea. B pabore ObUIM MCIIONB30-
Banbl MCK, BblgeaeHHbBIE U3 00pa3lloB KOCTHOTO MO3-
ra 310poBbIX JoHOpoB. KynsruBupoBanne MCK koct-
HOro MO3ra IPOBOAWIM PYTMHHBIM criocoboM. Kierku
BBICAXXMBAJIM Ha 24-1yHOUHbIE IUIAHILIETHI B KOHLIEHTpa-
mun 25x103 Ha JIYHKY IJ151 9KCIIEPUMEHTA C ONpeaeIeH -
€M YYBCTBUTEIbHOCTH JIEMKEMUYECKUX KJIETOK K IIPOTH -
BOOITYXOJIEBBIM IIperiapaTaM, a TakxKe BO (hIaKOHBI ILIO-
maneio 25 cm? B koHueHTpauuu 200x103 my1st onpeaese-
HUS YPOBHEH aIlOINTO3a JIEHKEMUYECKUX KIIETOK.

MeToapl uccjieI0BaAHUA

3a 0CHOBY MeToO/a [IJIs OPeAeICHUS YyBCTBUTEIIb-
HOCTU JIEMKEMUYECKUX KJIETOK K HPOTUBOJECUKEMU-
yecKMM Tpernapatam Obl1 B3IT MTT-aHanu3 mo me-
TOAVKE JabopaTOpUM OHKOTeMaTOJOTMM M MMMYHO-
norun rocnutansg CBobomHoro YHuBepcureta AM-

crepaama [21, 22], B KOTOPBIiA OBIM BHECEHBI U3ME-
HeHMsa. B xome a3kcriepruMeHTa MPOU3BOAMIN MHKYOa-
10 OJIACTHBIX KJETOK KOCTHOIO MO3ra Ha IOMJIOX-
ke n3 MCK u 6e3 nomnoxku n3 MCK ¢ pa3nuyHbI-
MU pa3BeICHUSIMU XMMUOIPEIapaToB B TeUeHUE 4 CYT.
B xonme mcciemoBaHUS TECTUPOBAIM IIperiapaThbl, OT-
HOCSIIHMECS K Pa3IMYHBIM TIPYIIIaM IIPOTHBOOIYXO-
JIEBBIX IIpeTapaToB, UCIIOJb3YeMbIX IJISI JICUCHMS 3J10-
KauyeCTBEHHBIX KJIOHAJbHBIX 3a00JIeBAaHUI KPOBU: 1Y~
TapabuH (LIMTO3ap), METUINPEIHU30JOH, IayHOPY-
ounuH. B mocnemylomeM oIpenensiid IOJIyJeTanb-
Hylo KoHueHTpauuo (LC50) mng xaxmoro mpernapa-
Ta U MIPOU3BOJIMNIIU CTATUCTUYECKUIN aHAJIN3 3HAYECHUU
LC50. Ang oueHku cpenuux 3HayeHuin LC50 ucmoinb-
30BajJlaCh MeIMaHa, Ui OIpenesIeHHS TOCTOBEPHO-
CTU Pa3IMYUil MEXIy ABYMS I'pyInaMmu (IIpyd BO3Ieii-
crBu MCK u B orcyrcTBum Bo3aeiictBusg MCK) npu-
MEHSIIA HenapaMeTpudecKuii Kpurepuit ManHa—Yur-
Hu. CraTucTuyeckass KOMMbIOTepHass oOpaboTKa 1mo-
JIyY4EHHOT'0 MaTepuasa IIpOBOAMIACH IIPY MOMOIIH T1a-
keta nporpamMM Microsoft Excel u Statistica 8.0. Pa3-
JINYUST CYUTAIUCH CTATUCTUYECKU 3HAYMMBIMU TIpU
p <0,05. KpoMe TOrO, IpOM3BOAMIACH OLIEHKA BBIXKM-
Bae€MOCTH JIEMKO3HBIX KJIETOK (OIpeaeaeHue JOIU K-
BBIX KJIeTOK) B JyHKax riatel ¢ MCK 6e3 xumuomnpe-
napatoB. B KauecTBe KOHTPOJIbHBIX JIYHOK MCITOJIB30-
BaJiuch TyHKM miaTel 63 MCK u 6e3 xumuonpemnapa-
TOB, B KOTOPBIX 3HaY€HNE BHIXKMBAEMOCTH KJIETOK P -
HuMamu 3a 1.

Hnsg  ompeneileHUWs  ypOBHEH  CIIOHTaHHO-
ro ¥ WHAYIMPOBAHHOTO IIMTapaOMHOM amoITo3a
JICKeMUYECKUX KJIETOK MCIOJIb30BaJIM OKpalllMBaHUE
KOHBIOTaTOM aHHEKCHHA-V ¢ GJII00pOXpoMOM (M30TH-
ounaHatoM ¢dnyopecueuna, FITC) u fiomuctbiM mmpo-
nunuem (propidium iodide, PI) ¢ mocinenyronum aHa-
JIN30M TIpM TIOMOIIY IIPOTOYHON ILUTOMII0OpUME-
Tpuu. 11 THAYKITUM aIllolTo3a JIeHKeMUUeCcKre KJIeT-
KM MHKYOMpOBalMu B TeUeHUE 24 4acoB B CJCAYIOIINUX
YCIOBUSIX:

— B cpene RPMI-1640 — n1sa onpeneneHust ypoBHSI
CIIOHTAHHOTI'O aroIITO3a:

- Ha momynoxke u3z MCK,
- 6e3 nomgnoxku u3s MCK;

— B pacTBOpe IIMTO3apa ¢ KOHIICHTpalueu
0,0025 mr/ma B cpeae RPMI-1640 — nis onpeneaeHus
YPOBHS MHAYIIMPOBAHHOTO aIloNTOo3a:

- Ha momynoxke u3z MCK,
- 6e3 momnoxku nu3 MCK.

IMocne okpammBanusa Annexin V-FITC Kit (Bender
MedSystems GmbH) npousBoauan aHanIM3 KIETOK IIpU
noMoiu TiporoyHoro uwmTodmoopumerpa FACScan,
OLICHMBAsl MHTEHCHUBHOCTb 3€JICHOM (II0opecieHIINN
FITC-annekcuna V (FL1, 530 HM) u KpacHo# (iroo-
pecueHuuu oaucroro nponuaus (FL2, B uHTepBane ot
564 mo 606 HM). B KayecTBe «HEraTUBHOI'O KOHTPOJISI»
WCITOIb30BAIM HEOKpallleHHbIe KiIeTKU. Ilpu momoru
nporpamMbl CellQuest Pro BwIcTpamBamach TouyeuyHas
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JyrarpaMMa pacrpenejeHus TOIMyJISunii KiaeToK. Boime-
JIsiu 4 KitacTepa: XU3HeCcIocoOHbIe KiaeTku AnV-/Pl-
(B TeBOM HMKHEM KBaJpaHTe), paHHUE aroNnTOTHYe-
ckue kiaetku AnV+/PI- (mpaBbelii HUXXHUI KBagpaHT),
HEKPOTUYECKME WIU TTO3MHUE alIONTOTUYECKUE KICTKHU
— TIocHeayIolias cTaaus armomnTosa in vitro AnV+/Pl+
(TIpaBbIii BEepXHUI KBaAPAaHT) M HEKPOTUUECKHE KIIETKU
AnV-/PI+ (n1eBblif BepXxHUii KBagpaHT) (puc. 1).

- Lstamiroy RPMI 130510004
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Puc. 1. lucmoepamma pacnpedenenus relikeMuuecKux KAemok npu oKpa-
wueanuu annexcunom-V-FITC u iioducmoim nponuduem

Ipynny cpaBHeHMs AJIsi OLICHKHM pPEe3yJbTaTOB CO-
CTaBUJIM 00pa3Lbl JICHKEMUYECKUX KIJIETOK 10 MHKY-
6anuu (0 yacoB). B kaxnmoii rpynre JeiiKeMUUeCKUX

KJIETOK C ONMHAKOBBIMM YCJIOBMSIMU MHKYOALIMU pac-
CYMTHIBIM OOILYIO OOJIO0 aMONTOTUYECKMX KIIETOK
(cyMMapHOe KOJIMYECTBO PAaHHUX U MO3IHUX aIlONTO-
TUYECKMX KJIETOK). s O1leHKM CKOPOCTH U TUHAMMU -
KM HAKOIUICHUsI allONTOTUYECKMX KJIETOK ObLI pa3pa-
00TaH OpUTMHANbHBIN ITOKa3aTedb — KOd(DPUIIMEHT
HakorieHus amomnToTuyeckux kKiaetok (Kamo). ITo-
KasaTeJd paHHEro M I03JHEro CIIOHTAHHOrO amoll-
TO3a B IPYIMIIe CPaBHEHUs MPUHUMAIKCH 3a 1, B HC-
cleayeMbIX rpymnmax Ko3gduuueHt Kamo paccuuThi-
BaJICSI KaK OTHOILEHME JOJU allONTOTUYECKUX KIETOK
nociie 24 4yacoB MHKYOAllMM B Pa3jIMYHBIX YCIOBHUSIX
K JI0JIe allONITOTUYECKHUX KJIETOK B IPYIIIle CPaBHEHMUSI.
Hnst ompeneneHUsT TOCTOBEPHOCTH pPa3IUYMil YPOB-
HEeil CIIOHTAHHOIO0 Y MHIYyLMPOBAHHOIO ILMTapadu-
HOM arorTo3a (paHHeTo U CYMMapHOT0) MEXIY IBYMS
rpynnamu (nmpu Bo3aeiictBun MCK u B oTCcyTCTBUM
BosaeiictBusg MCK) nmpumeHsiim kputepuii Buikok-
COHa ISl TapHBIX cpaBHeHUiA. CTaTUCTUYECKAsT KOM-
nbloTepHast 00paboTKa MoJIy4YeHHOTO MaTepuasa IIpo-
BOoAMJIACH TIpU TTOMOIIY IMakKeTa mporpamMM Microsoft
Excel u Statistica 8.0. Paznuuus cautanuch CTaTUCTU -
yecKu 3HauYMMbIMU T1pu p < 0,05.

Pe3ynbmambl u obcyKpeHue

PesynbraThl  cTaTUCTMYECKON 0OpabOTKM JTaHHBIX
YYBCTBUTEIBHOCTU JICHKEMMUYECKMX KIIETOK, IIOJy4eH-
HbIx B rpyrmax B-OJIJI, OMJI u T-OJIJI, npencraBieHb
B TabsuIIe 2.

Taomuna 2. [Tokazamenu @biicugaeMocmu npu Kyabmugupoganuu aeiikemuyeckux kaemok ¢ MCK u 6e3 nux

Tpenapar 3navenns LC50 (vennana) P
— MCK + MCK
B-OJLII (n=15)
Luro3ap 1,95 0,205
JlayHOPYOUIIH 0,85 0,206
MeTuinpeaHU30JI0H 123,03 38,71 0,949
BorkrBaeMoCTb B KOHTpOJIE (MeIraHa) 153,46% —
OMUI (n=9)
Luro3ap 0,59 0,895
JlayHopyOuLIMH 1,42 0,009
MeTUInpe THU30I0H 166,04 250 0,212
KoHTposs (MenmaHa) 118,66% —
T-OJLI (n=4)
Lluto3ap 1,03 0,375
JlayHOPYOUIIMH 0,66 0,663
MeTwinpeaH1u30JI0H 125,09 167,02 0,767
BrrkrBaeMocTh B KOHTpOJIE (MeIraHa) 141,51% —
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B HaimeM uccienoBaHUM OBLIO BBISIBJICHO YBEJIMYE-
Hue meauanbl LC50 nuTo3apa npu nakyoanuu ¢ MCK
kierok B-OJIJI nmpubnusurensHo B 2 pa3a (cliemoBa-
TEJIbHO, CHUXCHME YYBCTBUTEIbHOCTU JIEHKO3HBIX
kierok nox neiicteBueM MCK). Beuay Toro, 4ro B 1aH-
HoM ciy4ae p > 0,05, 3T pe3ynbTraThl He SIBJISIFOTCS CTa-
TUCTUYECKHU 3HaYMMBbIM. B rpynne OMJI 661710 06Hapy-
JKeHO He3HAUMTeIbHOe CHIKeHue Meauanbl LC50 mu-
To3apa npu mHKyoamuu ¢ MCK, maHHBIN pe3ynbraT
He OB CTaTUCTUYECKM 3HauMMBIM. B rpynme T-OJIJT
ObLIO BBISIBICHO CHUXXKEHME KOHIEHTPALIMU LIUTapadu-
Ha nipu nHKyo6aunu ¢ MCK 6oJbliire yeM B 6 pas, a ciie-
JIOBATEJIbHO, IOBBILIEHNE YYBCTBUTEIBHOCTU JICIKO3-
HBIX KJIETOK K IuTapadbuny nop aeiicrsueM MCK. laH-
HBII pe3y/IbTaT ObLI CTATUCTUYECKM HE3HAYMMBIM.

Hao6mopganocs yBenudenue meauan LCS50 gayHo-
pyounnHa nipu nakyoupoBanuu ¢ MCK Bo Bcex rpyr-
nax jgeikemMuueckux Kiuetok. B rpynmne OMIJI pe3ynbraT
ObLI cTaTUCTUYECKU 3HAUYUMBIM (p < 0,05).

YyBCTBUTEIBLHOCTh JICMKEMUYECKUX KJICTOK U3
rpynmsl B-OJIJI K MeTUANpPeHU30I0HY IO AEUCTBU-
eM MCK nossimanace. B rpyrnmax OMJI u T-OJ1JT Ha-
0JII0IaJI0Ch HE3HAYMTEJbHOE IIPEBBILICHUE MEIUAaHbI
npu nHkyouposanuu ¢ MCK. Bo Bcex citygasix pe3yiab-
TaThl OBUIM CTAaTUCTUYCCKU He3HAUMMBIMU (p > 0,05).

IIpu oleHKe JIEMKO3HBIX KJIETOK B KOHTpOJE IIpU
kyneTuBupoBaHun ¢ MCK ObLIO BBISIBJIEHO MOBBIIIE-
HUE BBDKMBAaEMOCTM B CpPaBHEHMHM C KOHTpoOJieM 0e3
MCK Bo Bcex 3 rpynmax (puc. 2).

18 MCK+

MCK+
1,6 1,53 142

1,4 MCK+
1,2
1,0
0,8
0,6
0,4
0,2
0,0 ‘

B-OJ1J1 OMIJI

MCK— MCK—

T-OJI1

Puc. 2. Hzmenenue gvivicueaemocmu aeiiko3HbIX KACMOK 8 AYHKAX 0e3 npomu-
soneliKkemuteckux npenapamos noo deiicmeuem MCK (negvie cmonbuybt — KoH-
mponbHble ayHku naamol 6e3 MCK, npaebie cmonbuyst — ayrku naamot ¢ MCK)

PesynbraThl, MOJyYeHHBIE IIPU OIIPEACIEHUN YPOB-
HEl CHOHTAHHOIO M WHAYLUHMPOBAHHOIO IIMTapabu-
HOM aronTo3a Mpu MHKYOalMU JEeMKeMUYECKUX Kiie-
TOK B Pa3JIMYHBIX YCJIOBUSIX, IIPEACTABICHBI B Ta0JIULIe
3, TMCTOrpaMMBbl — Ha pUCYHKax 3 u 4.

Ha ocHoBaHuM NpeacTaBAeHHBIX B Tabaule 3 pe-
3yJBTaTOB MOXHO CIEeJaTh BBIBOABI O TOM, YTO IMpPHU
OIpele/ieHUM YPOBHE CYMMapHOIO CIIOHTaHHOTO
M VHIYUMPOBAHHOIO IMTapaOMHOM amoITo3a OTMe-
4YaJl0Ch CHMXKEHUE JOJIM allONTOTHYECKMX KIJIETOK IO
neiicteueM MCK, B cpaBHEHUM ¢ KJI€TKaAMU, UHKYOU-
poBaHHBIMM 0e3 momioxku 3 MCK. DTo moarsepxk-

Tadmua 3. YposHu cnonmanHo2o u UHOYUUPOBAHHO20 UUMAPAOUHOM
anonmo3a AeiKo3HbIX KAemoK

Yenosus Meduana, % Kano P

RPMI
— MCK
5,33 1,0
24 qaca
paHHUN arnonTo3

RPMI
+ MCK
5,63 1,0
24 yaca
paHHMI anonTo3

RPMI
— MCK

28,79 2,09 0,67
24 yaca

CYMMApHDIii anonTo3

RPMI
+ MCK

38,11 2,02 0,67
24 yaca

CYMMAPHDIii aNoNTo3

Lutapabux
— MCK
7,55 0,14
24 yaca
paHHMI amoNTO3

Hurapabun
+ MCK
8,64 0,14
24 qaca
paHHUM arnonTo3

Iurapadun
— MCK
57,60 3,02 0,22
24 yaca
CyMMAapHbIii anonTo3

Iurapadun
+ MCK
55,48 2,71 0,22
24 yaca
CyMMApHDIii aNONTOo3

Ipynna cpaBHeHust
pynia cp 8,50 1
0 yacos

nJatorT 3HayeHus Kamo. JlaHHbIe HaAOMIOOEHUST WILITIO-
CTPUPYIOT PUCYHKHM 5 1 6.

IIpu onpeneneHUU CTaTUCTUYECKON 3HAYMMOCTHU
pa3IuyMii ypoBHEH CHOHTAHHOTO W WHAYLMPOBaH-
HOro 1uTapabuMHOM amornTo3a (paHHEro U cymmap-
HOIro) MeXIy ABYMS TpylmnamMu (Ipu BO3AEHCTBUU
MCK u B orcyrctBuM BosaelictBuss MCK) npu mo-
MOIIM KpUTepusi BUIIKOKCOHA IJIsI MapHBIX CpaBHE-
HUI HE ObLIO MOJYYEHO CTATUCTUYECKM 3HAYUMBIX
pa3Inyuii.
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- Astamirov RPMI 13.05.10.002 3 Astamirov RPMI 13.05.10.004
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Puc. 3. lucmoepammol pacnpedenenus aelikemuecKux KAemok nocae uHKyouposanus 6 meverue 24 uacos ¢ cpede RPMI 6e3 nodnoxcku uz MCK (caeea) u na noo-
n0xcke uz MCK (cnpasa). B aesom HudcHem keaoparme — icusHechocooHvle knemku AnV-/Pl-, 6 npaeom HuxcHem Keadparme — paHHue anonmomu4ecKue Kaem-
xu AnV+/PI-, 6 npasom eepxrem keadpanme — HeKpomuueckue uau HO30HUe anonMOMu4eckue KAemkil, nocieoyiowas cmaousi anonmosa in vitro AnV+/Pl+

8 1€60M 8EPXHEM K6aoparnme — Hekpomuyeckue kaemku AnV-/Pl+
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Puc. 4. lucmoepamma pacnpedenenus neiikemuueckux KAemok nocie UHKYouposanus 6 meverue 24 uacoe 6 pacmeope yumapabura 6e3 nooroxwcku u3 MCK
(caesa) u na noonoxcke uz MCK (cnpasa)

Koadpunment (Kano) cnionrannoro anonrosa

2,5

1,5

—_

0,5

Oy —MCK 244 +MCK 244

Koaddumment (Kano) uaaynupoBanHoro nuTapabHHOM anonTo3a

2,5

1,5

0,5

—MCK 244 +MCK 244

Puc. 5. Koaghgpuyuenmor cnonmanroeo anonmosa; Kpainuii Aegbwiii cmonoey, —
2pynna cpagHerus

Puc. 6. Kosgpduyuenmo: undyyuposantoeo yumapaburom anonmosa
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NKT-HKJIETKH: XAPAKTEPHBIE CBONCTBA H ®YHKLMOHAJIbHAA
JHAYUMOCTD ANA PErVaauun UMMYHHOI0 OTBETA

O.B. Akundmuesa, JI.H. Byonosa, C.C. beccmenbiieB

@DI'Y Poccuiickuii HayuHo-uccaedosamensckuti uncmumym eemamonoeuu u mpancgysuonoeuu DMBA Poccuu, Cankm-[lemepbype

Konmaxmot: Onvea Bukmoposna Axunguesa olgaakinf@yandex.ru

NKT-knaemku npedcmaensirom coboii cyononyaayuro aum@oyumos, skcnpeccupyrouux kax mapkepsi NK-xaemok, mak u T-kaemounvie
dughghepenyuposounvie anmueensv. NKT-kaemku cayscam @ajcHeluumu peysimopamy UMMYyHHO20 0meema, cnocobcmeys 3auume
0peGHU3MA OM B03HUKHOBEHUS, POCIA U MeMACMA3UPO8aAHUs ONYX0ekl, 0M 8HYMPUKAEMOYHbIX UHMEKUUL pa3AUMHOU NPUPOObl, @ maKice
Om pazeumus aymoummyHHsix 3a6oneéanuti. NKT-kaemku ueparom Kaouesylo poav 6 UHOYKUUU NPOMUBOONYX01€6020 UMMYHHOO0
omeema 3a cuem npooykyuu IFN-y, akmusupyroweeo NK-kaemxu, CD8E" T-aumpoyumot u maxpogaeu.

Karouesvie crosa: IFN-y, NKT-kaemku, NK-kaemiu, aymoummyHHble 3a001€8aHUs, NPOMUBOONYXO0AEGbLil UMMYHHbLI OMeem

NKT CELLS: CHARACTERISTIC FEATURES AND FUNCTIONAL SIGNIFICANCE
IN THE IMMUNE RESPONSE REGULATION

O.V. Akinfieva, L.N. Bubnova, S.S. Bessmeltsev
Russian Research Institute of Hematology and Transfusiology, St.- Petersburg

A lymphocyte lineage which is referred to as NKT cells expresses both markers of NK cells and T lymphocytes. NKT cells play a key role in the regula-
tion of different types of immune responses, contribute fo the protection from tumor growth and metastasis, from different intracellular infections and
firom development of autoimmune diseases. NKT cells are of vital importance in the induction of antitumoral immune response due to their production
of IFN-y which activates NK cells, CD8* T lymphocytes and macrophages.

Key words: IFN-y, NKT cells, NK cells, autoimmune diseases, antitumoral immune response

BeepeHue

B nocnennue 10—15 ner ocoboe BHUMaHUE UCCIEA0-
Bareseil mpuBiekaeT cyoronyasuust T-1umM¢onuToB, Mo-
JyauBiias HazgaHue NKT-kiueTku. D1ty mumMdOoLnTbI, 3KC-
npeccupytorme kak Mmapkepbl NK-kietok (CD16, CD56),
Tak 1 T-kinerounble AuddEepeHIMPOBOYHBIE AHTUTEHbI
(CD3, CD4, CDS), urpaloT KJIIOUEBYIO pOJb B PEryIsIIUU
MMMYHHOTO OTBETA MPU IMOPaXKEHUN OpraHU3Ma IaToreHa-
MM, IPpY QyTOMMMYHHBIX PeaKIMsIX U OMyXOJeBbIX 3a00J1e-
BaHMsX [1-3].

IpenmecrBenHukamu NKT-kierok, kak u T-mumdo-
uToB, sBisitotrcss TMMoLUThl. NKT-K1eTku skcnpeccu-
pytot T-knetounsiii peuentop TCR, KoTopblii yyacTBy-
€T B paclio3HaBAHWM JIMITUIHBIX aHTUTEHOB, CBSI3aHHBIX
¢ MoJieKyJaMu KoMILieKca ructocopmectumoctu CD-1d,
3KCIIPECCUPYEMbIMM  aHTUI€H-TIPE3CHTUPYIOIIUMM  KJTET-
kamu (AITK) — makpocdaramu, J€HIPUTHBIMU KJIETKaMU
u B-mumdouuramu [2, 3]. [ereponumepHast hopma peren-
topa TCR NKT-ki1eTok npencTapieHa MpeuMyILeCTBEHHO
af-LensIMM, TIPUYEM B 3aBUCHMOCTH OT 9KCITPECCUM TEHOB
BapuabebHbIX obsacTeli o- U B-ueneit, pazmmyaor NKT-
KJeTky, Hecywire vHBapuaHTHble (NKT-knetku 1 tuna,
iNKT-knerkun) unu BapuadenbHbie TCR (NKT- kiietku 11
turna) [1].

V mbiieit NKT-kieTky o0OHapy:KUBarOTCsl BOCHOBHOM
B redyeHn (10—40% ot Bcex BHYTPUITEYEHOYHBIX JIUMDO-

LIUTOB), HO TaKXe MPUCYTCTBYIOT U B TUMYCE, KOCTHOM
MO3Te, celle3eHKe, TUMGbaTUIeCKMX y3/Iax U B nepude-
pudeckoii kposu (< 1%). Pacnpenenenne NKT-ki1eTok
y YeJIOBEeKa He CTOJIb XOPOIIO N3YYeHO, OMHAKO MU3BECT-
HO, YTO YpOBEHb 3TUX KJICTOK B II€YCHU 3HAYUTEIHHO
Huxe, yeM y Mblu (< 1%). [IpnuriHa momoOHBIX pa3-
Juunii B pacnpeneseHun NKT-1umdounTtos y yenoBe-
Ka ¥ MBIIIY Ha JaHHBIA MOMEHT HeU3BecTHa [2].

CD-1d-3aBucumble NKT-KeTky yenoBeka 1 MbILIN
(GYHKIIMOHAIBHO U  (DEHOTUIMUYECKHM TOMOJIOTMYHBI:
CD-1d-3aBucumbie NKT-kaeTtku mbiu y3HawoT CD-
1d-necymue AITK yenoBeka, u HaoOopoT. bmaromaps
CXOJICTBY MMMYHHBIX CUCTEM 4YeJIOBEKA M MBIIIH, HU3Y-
yeHue cBoiicTB NKT-KIeToK Ha pasjIMYHbIX MOAENSIX
Yy MBIIIIEH ITO3BOJISIET 3KCTPANOJMpPOBaTh MOJYyYeHHBIE
naHHble Ha 3HaueHue NKT-kjieTok B ye10Be4eCKOM Op-
raHusmMme [3].

MonekynapHble MeXaHu3mbl, nemawue B ocHose putde-
peHuupoBKu npepwecmaeHHUK0B NKT-kRnemokx

CpaBHUTEIBHO HEJABHO UCCIEI0BaTeIM YCTAHOBM -
JIM pa3Myvsi B CUTHAJIBHBIX MYTSX, JIeXKalllMX B OCHO-
Be nubdepeHIMPOBKU KIETOK-IPEAIIECTBEHHUKOB Ha
NKT u T-numdouutsl. asi MO3UTUBHON CeIEKLIUU
T-1muMbOLIMTOB HEOOXOTUMbI KOMIIOHEHThI CUTHAJIBHO-
ro nytu Ras-MAP (Ras u Mek-1), Toraa Kak KJito4eBbIM
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depmenTom nuddepernuupoBku NKT-kaeTok sBisieT-
cg kuHa3za FynT. BzanMopeiicTBre MexXay OCTaTKOM TH-
po3uHa 6enka SLAM, SH2-gomenoMm 6enka SAP, a Tak-
ke SH3-momeHom kuHa3el FynT urpaer BaxHy poib
B muddepenumpoke NKT-knerok. IToaydeHbl JaHHbBIE,
COIIACHO KOTOPBIM e(eKTHBIE 110 0enKy SAP MbIim xa-
pakTepu3yioTcs ToHmkeHHBIM ypoBHeM NKT-kietok B
TUMYCE, CeIe3eHKE U MeYeHU. Y 4ejoBeKa MyTalluy reHa
Sap COIPOBOXIAIOTCS CHUXKEHMEM YPOBHS M aKTUBHOCTH
NKT-knetok B nepudepudeckoii Kposu [4, 5].

CaszanHble ¢ 0enkoM SAP peuenTopsl cemMeiicTBa
SLAM HeoOxogumbl mist auddepeHpoBku  Voldi
TCR+ xoprukanbHbix CD4*CD8*-TMMOLIUTOB B IpyIi-
ny NKT-xmerok. B cemeiictBo peuentopoB SLAM
Bxomar SLAM (CD105), CDS84, Lyl08, Ly9, 2B4
u CRACC. Ilpu nuddepenumponske NKT-knerok mpo-
HMCXOIUT B3aMMOAEWUCTBUE APYr C OPYIrOM BHEKJIETOY-
HbIX MMMYHOTLJIO0Y/JIMH-TT0OI00HBIX (DparMEHTOB pa3HbIX
penenTopoB gaHHoro cemelictBa (2B4-CD84) unm xe
roMoTunuuHbBIX penentopos (CD105-CD105, CD84-
CD84, Ly108-Ly108, Ly9-Ly9 u CRACC-CRACC). llu-
TOILUIa3MaTUYeCKME JOMEHbI PELIENTOPOB CeMEeCTBa
SLAM conepxaT hparMeHTHI, C IIOMOIIBIO KOTOPBIX OHU
ceasbiBatoTcs ¢ SAP (3a nckimouyenem CRACC) [4, 6].

BzaumonpetictBue Vol4i TCR* KopTUKaJIbHBIX
CD4*CD8*-tumoniutoB ¢ komiuiekcamu CD1d/iGb3
TaKUX K€ KJIETOK IIPUBOIUT K B3aUMOAEICTBUIO BHEKIIE-
TOYHBIX JOMEHOB TOMOTUIIMYHBIX PELEITOPOB CeMei-
ctBa SLAM, cBsa3aHHBIX ¢ 6e1koM SAP, ¢ mocienyonieit
aKTUBaLMeil BHYTPUKJIETOYHOTIO KacKaa, IPUBOISIIETO
Kk muddepeniuposke NKT-kinerok (cm. puc. 1) [2, 5].
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Puc. 1. Cxema SLAM-3asucumoii dugppeperyuposxu NKT-kaemok.
DP (double positive) — CD4*CDE*-mumoyumot, MHC/peptide — kom-
naexcet MHC/nenmud, TCR — T-kaemounstii peyenmop [4]

XOTsI TOUHbBII MEXaHM3M IpeBpalleHUs] KOPTUKAJIb-
Hbix CD4*CD8*-tumonutoB B NKT-ki1eTku B HacTosI-
1ee BpeMsl He YCTAaHOBJICH, MCCJIEIOBaTe/IM MPEIIoia-
raiot, yto SAP-FynT-3aBUCHMBII CUTHATBHBIN KacKaj
WUTpaeT B HEM KJII04YeBYI0 poJb (puc. 2). Ha mepBoM 3T1a-
ne kackaga kuHasa FynT aktuBupyet 6enoxk SAP, nocie
Yyero mpoucxoaut dochopunupoBaHre MHO3UTOI Goc-
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Puc. 2. Cuenanvhviii kackad SAP-FynT-3asucumoeo uneubuposanus MAP-
KUHa3sbl ¢ nocaedyroujeii cmumyasyueti ouggpeperyuposku NKT-Kkaemok.
DP (double positive) — CD4*CD8"-mumoyumoL.

P — gocpopunuposanue [4]
¢arasel SHIP. 3atem B mpoliecc BoBIeKalOTCs aaanTop-
Hble 6e1ku Dokl u Dok2, a takxke 6e1ok RasGAP. benok
Dok?2 cBs3biBaetcst ¢ RasGAP u momaBisieT akTUBALAIO
Ras-MAPK, BbI3BaHHYIO pa3HOOOpa3HBIMU CTUMYJia-
MU (aHTUT€HAMM, POCTOBBIMU (HaKTOpaMU, LIUTOKUHA-
mu). Kunaza FynT dochopunupyer Takke U IpoTenH
kuHazy C (PKC), koTopas B CBOIO ouepeib aKTUBUPYET
aganTopHbiii 6enok Bcll0, B pedyabTaTe 4ero Ipouc-
XOJIUT aKTUBALMs TpaHCKpUMNLMOHHOro daktopa NF-
kB. NF-kB TpaHcnomupyeTrcss B KJIETOYHOE SIAPO, IIe
YYacTBYeT B PEryIsiliMY TPAHCKPUIILIMM MHOTHMX T'€HOB,
BKJTIOYAas TeHbI HIMTOKWUHOB, YTO COMPOBOXKAAECTCS UHTU-
OupoBaHMEM aronTo3a U AuddepeHIuPOBKON KIETOK.
Iloka3ano, yto HokayT reHoB PKC vinu BCL 10y mMblin
cornpoBoxmnaercs paspyieHrueM NKT-kieTok B Tumyce
U CeJIe3eHKE, YTO MOATBEPKAAET yuacThe 3TUX (HaKTopoB

B nuddepenuuponke NKT-kietok [4, 5].

B peapanxupoBke u auddepeHimposke iNKT-
KJIETOK KaK MBIIIM, TaK U YeJIOBEeKa, YYaCTBYIOT TakKXKe
Takue HakTophl, KaK «CUPOTCKUI» PELIeNITOP PETUHOU-
noB RORyt u IL-15 [7, 8]. ¥ Mbllieil ¢ HOKayTOM reHa
IL-15 Habmoganoch MpakKTUYECKU MOJIHOE OTCYTCTBUE
iNKT-knetouHoii cyonomynsiuu [9].

(Mexomunuyeckue U CYHKUUOHaNbHbIe cBoilicmBa NKT-
RNemor

®enotun NKT-knerok I Tuna

V M NKT-knerku I Tuna skcnpeccupyroT Ka-
HOHUYeCcKylo MHBapuaHTHYIO o-1ienib TCR (Val4Jal8
TCRa) Bmecte ¢ VBS.2, VB7 unu VB2, u nompasnensi-
o1ca o deHotuny Ha CD4*CD8- u CD4-CD8-
nonynsuuu. Te ke caMble KJIETKU 4YesIoBeKa SKCIpec-
cupytoT nHBapuaHTHy1o o-1ernb TCR (Va24JaQ TCRa)
BMmecTe ¢ VP11 u gensrcs o deHotumy Ha CD4*CD8-,
CD8op*-, CD8ao"- u CD4-CD8 -nonmynsiumu [10, 11].
bonbimHcTBO, HO He Bce iNKT-kiteTku akcnpeccupy-
fot antured CD161, onipepeneHHbI Kak NK 1. [ y MbIm
u Kak NKR-PIA y yenoseka. Taxxe Ha iNKT-kieTkax
OTIpeIeSIOTCS Take Mapkephl, Kak CD69 1 CD44. Cre-
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JIyeT OTMETUTD, 4TO cyliecTByeT moartun NKT-kieTok,
skcrnpeccupyommnx NKI1.1-mapkep, HO SBISIIOIIUXCS
CD-1d-He3aBucumbiMu [3]. B HeckombKUX He3aBUCU-
MBIX HCCIIEIOBaHUSAX ObUIO MToKazaHo, uro CD4-CD8--
cyononynsinust iNKT-keTok 4enmoBeka HpomyLUpyeT
MpPEeUMYILIeCTBEHHO HUTOKMHBLI Thl-Tuma, Takue Kak
IFN-y, torna kak CD4*-cyonomymnsiuust iNKT-kietok
npoayuupyet kKak Thl- (IL-2), tak u Th2-UMTOKMHBI
(IL-4, IL-13) [12, 13].

JluranmaMu, BCTPOEHHBIMU B MOJIEKYJIbl KOMILICK-
ca rucrocoBMmectumoct CD-1d AIIK u pacrno3naBae-
mbiMu NKT-kneTkamu, SBISIOTCS TNIMKOJUMUIAL WU
[JIMKOCOUHIOUIIMABL — CEMEICTBO MOJIEKYJ, COCTO-
SIIUX U3 TMAPOGOOHOro LEPaMUIHOTO «CKEJIeTa» —
N-aneTusicUHTO3MHA, YW TUAPOMPUIBHOMU <«TOJIOBBI»,
COCTOSIILICH U3 YIJIEBOJOB — MOHO- WJIM OJIUTOcaxapu-
IoB. BeineneHHBIN 13 MOPCKO# rYOKU Agelas mauritianus
o-rajgakro3unnepamun (o-GalCer), a Takxke €ro CUH-
tetndeckuit anagor KRN7000 ciayxkart BeicokoadhGuH-
HeiMu nurangamMu CD-1d-monexkynsl AITK yenoBeka
U MblK. [IpeanosoXuTeabHO, IJIMKOJUIUA U30IJI0-
oorpurekcoswiepamun (iGb3), BeIIeICHHBIN U3 JIN30-
CcoM, sIBJIsIeTCsl ecTecTBeHHBIM JurangoM NKT-kieTok.
MpbI1u ¢ HoKayToM reHa hepMeHTa, HE0OOXOIMMOTO JIJIst
CHHTe3a JAHHOIO JIMIKUIA, XapaKTePU3YIOTCS CHUXKEH-
HbIM Ha 95% ypoBHeM nponykunu iNKT-kieTok B TU-
myce [14, 15].

IMokazano, yro iNKT-kaeTK1 pacrio3HaloT JIMIU-
IbI, TIPUCYTCTBYIOIIME B KJIETOYHBIX MeMOpaHax rpa-
MoTpuLaTenbHbIX LPS-HeraTuBHBIX OakTepuii poxa
Sphingomonas w FEhrlichia. CD1d-kieTku Takxe Ipe-
3eHTUpYyIOT iINKT-kaeTkaM JnuIuabl, TPUCYTCTBYIO-
e B MeMOpaHax bakrtepuii pona Borrelia, Leishmania,
Shistosoma v Mycobacteria [16—19].

®enotun NKT-knerok 11 Tuna

B ornmnumne ot mHBapmaHTHBIX NKT-KieTok, aKc-
npeccupyomux Toabko omauH Bug TCRo-uemu —
Val4Jol8, BapnabenbHbie NKT-kneTku aBiasioTcs rete-
POTeHHOM CyOIOomyasiuei, 3KCIpeccupys pas3iu4yHbIe
TCRo-uenu. Paznoo6pasue penepryapa TCRo-Lienu
NKT-knerok Il Tuma tpebyeT maabHEHIIEro n3ydeHusl,
OJIHAKO YCTaHOBJICHO, YTO HanboJIee YacTO BCTpeUaeMBbl -
mu TCRo-uenamu NKT-knerok II Tuma y MbIim siBisi-
1o1cst Vo3.2Ja9 u Va8 [20]. OHu noapasaensiioTcs mo de-
Hotuny Ha CD4*CD8 - unmu CD4-CD8 -nomnynsamuu.
CrnengyeT OTMETUTh, 4TO MexXmy Mosekyiramu CDId
AIIK, mpe3eHTUpyoOMUX JUnuaHble aHTUTeHbl NKT-
knetkam I u I1 Tuna, ectb paznuuus: ecnu NKT-kinetkn
I Tuna B3aumopeiictByioT ¢ CD1d, B uuTomniasMaruye-
CKOM JIOMEHE KOTOPOrO IPUCYTCTBYET THPO3UMHOBBIMI
motuB (wild-type CDI1d, ero xomupyer reH CDI-WT),
to NKT-knerku Il Tuna ces3eiBarorcest ¢ CD1d, B cTpyk-
Type KOTOPOTO TUPO3MHOBBIII MOTUB OTCYTCTBYeT (tail-
deleted CDI1d, ero xomupyetr ren CDId-TD) [21, 22].
Taxxe Obuto mokaszaHo, uto NKT-knetku II tuna He
pacno3HaioT o-GalCer, 0MHaKO CBSI3BIBAIOTCSI C MOJIEKY-

namu CD1d co BcTpoeHHBIMU CyabdaTuaaMU, HailgeH-
HBIMU B MUEJIMHOBOI 000JIOUKE.

NKT-k1eTkn, 3KCcIpeccupymoline BapuabeabHbIe
TCR, HaiimeHbl TakKe U y 4yenoBeka. OHM Tompasmie-
nsiotest Ha CD4* u CD8af*, u 6onpmimactBo NKT-
kierok Il tuma wenoseka skcmpeccupyior VB11. Ilo-
mooHo NKT-knerkam I knacca, NKT-knerku II ximac-
ca nmogpazaensitorca Ha NK1.1*- u NK1.1--nonynsuun
u npoayuupyioT Thl- u Th2-IMTOKMHBI B OTBET HA aH-
TUTEHHYIO CTUMYJISAIUIO. Kak okazanoch, OOJIBIITMHCTBO
CD1d-peakTuBHBIX KJIETOK KOCTHOTO MO3ra 4ejloBeKa
npenctapisior coboit NKT-xkmerku II tuma. Cnenyer
OTMETUTH, YTO B CBA3U C PA3HOOOpA3UEM o- U P-Lernei
TCR NKT-xnerok Il kmacca B HacTosliiee BpeMs He Cy-
IIECTBYET Y3KOCHeIU(UIECKUX MapKepoB I JaHHOM
CYOITOIyJISILINK, TIO3TOMY IIPSIMOE OIpeAesIeHre TaHHOM
MIOATPYIIIbI KJIETOK 3aTPyAHUTENBHO [20, 22].

XapakTepucTuka  (YHKOUOHAJIbHOH  AKTHBHOCTH
NKT-Kki1eTok

NKT-kJeTK UrpaloT BaxKHYIO0 POJIb B PETYJISLINAU
VMMYHHOTO OTBETAa, CBSI3bIBAsI MEXaHN3MbI €CTECTBEHHO
PE3UCTEHTHOCTH U crieln(pUIecKoil UMMYHHOM peakTUB-
HocTu. ITomo6Ho rpanynonuram u NK-xmerkam, NKT-
KJIETKYA OOHVUMM U3 TIEPBBIX PEarupyroT Ha MPOHUKHOBE-
HHUE B OPraHM3M UYy:KEPOTHBIX areHTOB. B TO Xe Bpems,
nonooHo T-mumdoruram, NKT-ki1eTku ydacTByloT B
pacrio3dHaBaHMM ayTOAHTUICHOB M YYXKEPOIHBIX aHTU-
reHoB. Kak nmokazanu uccnenoBanusi, Hanoosee appex-
TUBHBIM COEIUHEHUEM, aKTHMBUPYIOIIUM OOJIBIIMHCTBO
NKT-kiterok yenoBeka u Mo, sBiastercss o-GalCer.
HanHoe coennHeHMe cBs3biBaeTcsa ¢ CD-1d-momnekynoi
AIIK, 3atem kxomriekc CD1d co BCTpoeHHBIM TJTUKOJIN-
muaom cBsi3biBaeTcsl ¢ TCR NKT-kierok, 4To mpuBoauT
K ux aktuBauuu. CtumynupoBaHHble NKT-kietku Ha-
YUHAIOT aKTUBHO MPOAYIIMPOBATh LIUTOKMHBI B TEYCHUE
1—2 yacoB ¢ MmomeHTa cBsi3biBaHUs TCR ¢ nipe3eHTHpye-
MbiM aHTureHoM. Ilo Bceit Bummmoctu, NKT-kmerkn
CIOCOOHBI XpaHUTh WIM BHOBbL cuHTe3npoBatb MPHK
JUTSL CUHTE3a [IMTOKWHOB €11 JO aKTUBALIMU 3K30T€HHBI-
MU antureHamu [1-3, 7, 11, 20].

OpHY LMTOKUHBL, Tpoayuupyembie NKT-kineTkamu,
pkiovatonime [FN-y u TNE cnocob6ctBytor audde-
pennupoBke CD4*-knerok B T-xenmeps! 1 tuma (Thl),
npyrue, Bkmouvatomue [L-4 u I1L-13, — B T-xennepsr 2
tuna (Th2). JlanHoe cBoiictBo NKT-keTok Ha nepBblii
B3IJISII, BRITJISIAUT MapagoKcalbHO, TaK Kak Mexay Thl-
u Th2-xjleTkaMM CYILIECTBYIOT OTHOIIEHUSI aHTarOHU3-
ma. IlpeacTaBiaeHO HECKOJIBKO THMIOTE3 O TOM, KaKUM
o6pazom NKT-kneTKu «BbIOMpAIOT» HAMpaBIeHUE Ieii-
ctBus (puc. 3):

1. NKT-knerku mnpeuMylecTBEHHO MpPOAyLUpY-
10T TIPO- WU IIPOTUBOBOCTIAIMTEIbHbIE IIMTOKUHBI B 3a-
BHUCHUMOCTH OT THMIIa CUTHAJIOB, KOTOpPHIE OHHU IOJIyYa-
o1, BKmovas tan AITK. Hanpumep, 1L-12 ungyuupy-
et nponykuuio NKT-kinerkamu [FN-y, B To Bpemst Kak
1L-7 unnynupyet nponykuuro 1L-4 (puc. 3a).
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Puc. 3. Cxemamuunoe uzobpaxcenue peeyrayuu NKT-kiemxamu UMMyHHO20
omeema no Thi- uau no Th2-muny: a — npodykuus NKT-kaemkamu npo-
UAU HPOMUBOBOCNANUMENbHBIX UYUMOKUHOB 3A8UCUN OM MUNA CUSHAN08, KO-
mopule oHu noayuarom, om euda Al, a makace om epemeHu npouieduieco om
Hauana ux akmusayuu, 6 — paziuyrsle cyononyasyuu NKT-kaemok obecne-
uusarom gpopmuposarue ummyrnrHoeo omeema no Th 1 uau no Th2 muny (3ene-
HbIMU CIMPeAKamil NOKA3aHA Peanu3auyiisi UMMYHHOR0 OMEema no MexaHuzmy
akmueauuu Thl, kpacnoimu cmpeakamu — Th2-knemok). Al — anmueen,
AIIK — anmueennpesenmupyrowas kiemka, JIK — denopumnas kaemka,
LTI — yumomokcuueckuii T-numgpouyum, CDS* ng — adanmueHblii pe2yisi-
mopnbtii T-aumepoyum, TCR — T-knemounwiii peyenmop [2]

2. YpoBeHb TeX WU UHBIX IUTOKWMHOB, MPOAYLINPY-
eMbIX NKT-k1eTkamMu, MOXeT U3MEHSThCS B 3aBUCUMO-
CTH OT BUIA NIPE3EHTUPYEMOro aHTUreHa. B monTeep:k-
JIeHWe JaHHOW TMIloTe3bl HaimeHbl aHasioru o-GalCer,
KOTOpbIe CTUMYIUPYIOT Tpoaykimio NKT-kierkamu
Th2-1mutokuHOB, Torna Kak C-rIMKO3UIbl UHAYLIUPYIOT
nponykuuio Thl-mmurokuHos [11] (puc. 3a).

3. NKT-kjmerku mpu aKTUBAUUU MPOAYLIMPYIOT
OIpefeJIeHHOEe KOJMYECTBO MMMYHOJIOTUYECKH aK-
TUBHBIX (haKTOPOB, OAHAKO CTENEHb MX BAUSHUS Ha
TOT WJIM MHOW UMMYHHBIA OTBET OpraHuM3Ma Bapbu-
pyeT B 3aBHCUMOCTM OT BpPEMEHHM, IPOIIEIIIEero OT
Hayaja akKTUBallUU. DTO IOATBEPXKAAlOT HEKOTOphIE
JaHHBIE, TIoJlydeHHbIe TTpu u3ydyeHun NKT-kmeTok y
MbIlIeit, u corinacHo kKotopbiM, NKT-knetku npomy-
uupytotT u IFN-y, u [L-4 cpa3y nocne B3aumoaeitcTBust
¢ a-GalCer [2]. CkopocTb NPOAYKLIMY IMTOKUHOB YKa-
3pIBaeT Ha To, 4To MPHK kK HuM Oblna cuHTe3npoBaHa
no ctumynsiuun NKT-knetok. Ilpu 3ToM mpoayKiuus
IL-4 ¢ TeyueHueM BpeMeHU 3HAUUTEIBHO COKpalllaeTcs,
B To BpeMs kak [FN-y ocraercss Ha mpexXHeM ypoBHE
B TeueHue 2—3 aHei (puc. 3a).

4. CoryacHo nocienHeit runorese, akTupamus Thl-
wiu Th2-kneTok 3aBUcuT oT Tuma cyonomyasaauu NKT-
quMmdponuroB. Hampumep, CD4* NKT-kinerku ueso-
BeKa IIPOAYLIMPYIOT Topa3ao 0ojiee BBICOKMI YpOBEHb
Th2-1muToKuHOB, Mo cpaBHeHHUIO ¢ Thl-1UTOKMHAMU,
1 00jagaloT HabOPOM pELIeNTOPOB XEMOKMHOB U IIH-
TOTOKCUYECKUX MOJIeKyNa, oTAMYHbIX oT CD4- NKT-
KJeToK (puc. 30).

CylecTBYIOT OaHHBIC, MOATBEPXKIAMOIINE KaKIyIO
W3 TaHHBIX TUTIOTE3, BO3MOXHO, HEKOTOPHIE U3 HUX MO-

IYT COCYILECTBOBaTh. B 1IeI0M, MeXaHU3MBI, OIpene-
ngrome NKT-onocpenoBaHHoe mpeobnagaHue TyMoO-
paJIbHOTO MMMYHHOTO OTBETa Hall KJIETOYHBIM 1 Ha000-
POT, B HACTOsIlIee BPEeMsI IIOJIHOCThIO HE OINpeAeeHbI U
MPOIOJIKAIOT u3ydaThbes [2, 11, 13, 16].

Ponb NKT-Knemok B 3auiume om npoABAeHuil BHewHeidi unu
BHYmpeHHeid thopm Guonoruyeckoil arpeccuu

NKT-kneTku, mpomynupyoliie MUTOKUHBI, yda-
CTBYIOT B PETyJISILIMA UMMYHHOIO OTBETa, MAYIIETO IO
MexaHu3My akTtuBaiuu Kak Thl-, tak u Th2-kiertoxk,
CIIOCOOCTBYSI 3alllUTe OpraHM3Ma OT BHYTPUKIIETOY-
HBIX MH(EKILMI pa3aIudHOi TIpUPOIbl, OT BO3HUKHOBE-
HUsI, pOCTa U METAaCTa3UpPOBAHMSI OIYXOJIeH, a TAaKKe OT
pa3BUTUS ayTOUMMYHHBIX 3a0oseBanuii [3, 4, 8, 11, 20,
23-25].

IIporuBodakTepuaibias aktuBHocTh NKT-Ki1eTok

NKT-ketku I Tuna yyacTByrOT B 3allIMTE OpraHu3Ma OT
Mycobacterium tuberculosis n Pseudomonas aeruginosa. Bee-
nenue o-GalCer MbIIIaM, TIpeaBapUTeIbHO MH(PULIMPOBAH-
HBIM M. tuberculosis, CIOCOOCTBYET MUTPALII JTUM(POIIUTOB
B JIETKHE, a TAKXKE YBEJIMIMBAET MPOIO/LKUTEIEHOCTD K13~
HU MHOULMPOBaHHBIX MbIei [26]. iINKT-kretku npu-
HUMAIOT yJYacTHe B KIIMPEHCE JIETKUX MBIIIIEH OT OaKTepuii
P.aeruginosa: y muiiiieit ¢ HokayroMm reHa CD Id B nerkux 3a-
PETUCTPUPOBAHO CHIDKCHHUE CONEPXKaHMS HEUTPOdMIIOB,
a TakKe TajeHue YPOBHsI MaKpodarajabHOro IMpoBOCHaIN-
TenbHOro TpoterHa 2 (MIP-2). Taxke mokazaHa IpoTeK-
tuBHas1 poib iINKT-KkeTok B 3amure opraHu3Ma 4ejioBe-
Ka UM XUBOTHBIX OT TaTOreHoB poaa Salmonella, Borrelia,
Leishmania, Shistosoma, Sphingomonas v Ehrlichia [26—28].

IIporuBonapasurapHas aktuBHOCTh NKT-KiteTok

AxtuBupoBaHHble iINKT-kimeTkn TieyeHM 3aluiia-
10T opraHusM OT Plasmodium yoelii, yBeanuuBast pomyK-
uuio IFN-y. Beenenue o-GalCer npu BaKlIMHAIWUY MbILIEH
P. yoelii ycunusaet npotekTrBHOE neiictBre iNKT-kieTok,
MHIUOUPYs Mapa3suTeMMIO, BbI3BAHHYIO BBEACHHEM BaKIIM-
Hul [25]. Takke ycraHoBneHo yyactue iNKT-kieTok B 3a-
1muTe opranusMa ot Leishmania major u Toxoplasma gondii.
Beenenue BakimHbl U3 1. gondii 3MOPOBBIM MBIIIIAM BbI3bI-
BaeT aktuBauio CD8* T-mumdoLMTOB, MPOIyLMPYIOIIMX
IFN-y, obnaparonux mpoTUBONAPa3UTAPHBIM NIECTBUEM
[1, 11, 23].

Yyacre NKT-Kierok B 3ammre 0T MUKOTHYECKMX WH-
thexmii

Cryptococcus neoformans SIBISI€TCS MUKOTHYECKUM
IaTOr¢HOM, Ha MEpBBIX 3Tamax 3a0o0jeBaHMs IOpaXKaio-
LM JIETKHE, a Ha 0oJiee MO3MIHUX 3Talax — LEHTPaIbHYIO
HepsHyto cuctemy (LIHC). g YC-13-1mraMMoB, UCTIOb-
3YIOIIMXCS TIpU MonenupoBaHuu C. neoformans y MbIIIEH,
XapakTepHa orpaHnyeHHas jokanu3auys; [HTHC mpu atom
He mnopaxaercs. Beemenme o-GalCer moBbIIAET pe3n-
CTEHTHOCTb MH(MUIIMPOBAHHBIX MbIIIIEH 32 CYET aKTUBALIUU
NKT-knerok u nmpomykiuu umu IFN-y [16, 29].
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IIporuBoBupycHasa akTuBHOCTh NKT-Ki1eTok

IMponyupyemsiii iNKT-knerkamu IFN-y BbI3bI-
BaeT IOBBIIICHNE ITUTOTOKCUYECKOI aKTWBHOCTH NK-
KJIETOK, 3aITyCKaIOIMX arolTo3 B KJIETKaX-MUILCHSIX,
3apakeHHbIX BUpycamu. Ilpu ITopaxxeHuM OpraHusma
MmbImu BupycoM renatuta B (HBV) meuenounsie iNKT-
kietkn Bbi3biBalOT IFN-0/B- u IFN-y-3aBucumoe uH-
rubupoBanue TpaHckpumnuuu HBV mocne BHyTpuBeH-
Hoit nHbekuu o-GalCer. B TeyeHMe cyToK Imocie BBe-
nenus o-GalCer mpomoskatoniasicss TPAaHCKPUITINS LY~
ToknHOB iNKT-KkjIeTkamMu TeuyeHu BBI3BIBACT IOMIABIIC-
HUe BUpYCcHO# permmkanuu [30].

VYcraHOBNIEHO, YTO MBI ¢ HOoKayToMm reHa CDId
MOABEPKEHBI 00Jiee BBICOKOMY PHMCKY 3apaXXeHHsl pe-
CIMPATOPHBIM CUHUUTHANBHBIM BUupycoM (RSV), Bupy-
coM reprieca HSV-1, muroMeraioBupycoM WIM BUPYCOM
nuraberoreHHoro sHiedaromuokapaura (ECMV-D) mo
CPaBHEHMIO C KOHTPOJIbHBIMU XUBOTHBIMU. B 3THX Ci1y-
yasgx BBegeHUe o-GalCer BBI3BIBACT YCUJIEHUE TTPOIYK-
uuu [FN-y aktuBupoBanHbiMu iNKT-kieTkamu KoH-
TPOJBHBIX MbILIEi [3, 30].

ITonaBienue pa3BUTHS AyTOMMMYHHBIX 3200J1€BaAHMIA

B OonbiioM uyuciae MCCaeqOBaHUM, TTOCBAIIEHHBIX
JAHHOM TeMe, B KauyecTBe ayTOMMMYHHOro 3aboJieBa-
Hus udydaercs nuabet I Tuna. ITokazaHo, 4TO y CKIOH-
HBIX K auabery wMblmeir auHum NOD konmyecTtBo
iNKT-k1eToK CHUXKEeHO, TOTAa KaK MHPY3UM 3TUX KJle-
TOK, BBeAeHUe TpaHcreHa Val4Jol8, unu ctumynsauus
iNKT-knerok nocpencrsoM BBeaeHus a-GalCer moga-
BJISIET TIpOrpeccupoBaHue 3aboneBanus [2, 32].

IpenanonoxurensHo, iNKT-kneTku wurpaior pe-
TYJISITOPHYIO poOJb, mpoxyuupys Th2-umurtokunbr 1L-4
u 1L-13 npu Takux opraHocnelnGUIecKuX U CUCTEM-
HbIX ayTOMMMYHHBIX 3a00JICBaHMSIX KaK PacCEsHHbIMA
CKJIEpO3, aCTMa, ayTOMMMYHHBII sHLedanuT [2, 33—35].

IIposiBienne mpoTuBoomyxoJieBoii akTuBHOCTH NKT-
KJIETOK

NKT-knetku 1 Ttuma urpalor BakHYIO pOJIb INPU
MPOBEJACHNY IIPOTUBOOIYXOJIEBOM Tepamuu 3KCIIe-
PUMEHTAJIbHBIM XWBOTHBIM. CpaBHUTEIbHO HEIABHO
MPOBeACHHbIC UCCICI0BAHMS HAa MbIIIAX [TOKA3aJId, YTO
a-GalCer nyreM ctumynsiiuu iNKT-ki1eTok BBI3bIBaeT
MojaBjieHUue 00pa30BaHUS OIyXOJIeil pa3HOIo IPOMC-
XOXIEHUSI — CIIOHTAHHBIX, KAPLUUHOI€H- U OHKOICH-
MHAYyLUMPOBaHHBIX [29, 36]. M3yyeHue MexaHU3MOB
npotuBoonyxojieBoro addekra iNKT-kimeTok mnoka-
3aJI0, 4TO TJIaBHasi poJib Mpu 3ToM oTBonutcs [FN-y,
TOT/A KaK ApPYyrue MoTeHUUAIbHO TYMOPULIUIHbBIE hak-
topel, mpoxyuupyemble iNKT-xierkamu (TNE mep-
dbopun), He cToab BaxkHbl [37, 38]. Jlaxke B OTCYyTCTBHE
9Kk3oreHHoO cTumynsiuuu iNKT-kimeTkun akTuBUPYIOT
AIIK u BwI3bIBaoT mponaykiuioo IL-12 3penbiMu meH-
IPUTHBIMU KJIETKAMM, CIIOCOOCTBYS, TaKMM 00pa3oM,
aktuBaiuu Thl ¥ mpoBedeHUIO KJIETOUHOIO MMMYH-
Horo otBera [39]. Kak oxaszanoch, METUJIXOJAHTPEH-

MHIYLIMPOBAHHBIC CAPKOMbI MBIIIIY BO3HUKAIOT Yallle y
JIMHUI MBlIe# ¢ HokayroM reHa NKT-kneTtok. [TepeHoc
NKT-k1eToK 60JbHBIM MBILLIAM BBI3BIBACT ITOAABIICHUE
OITyXO0JIEBOTO POCTa y peLIUMITUEHTOB [37].

Mexanu3m npoTuBoomyxoJieBoii akTuBHOocTH NKT-
KiaeTok I Tnma

Ponbr NKT-kneroxk I TMma B IIpOTUBOOITYXOJIEBOM
VMMMYHHOM OTBET€, IIO-BUIVMMOMY, 3aKJIIOYaeTcs He
B HEIOCPEACTBEHHOM JIM3MPOBAHMHU OITYXOJIEBBIX KJIE-
TOK, a B aktuBaluu NK-kinerok u CD8* T-nmumMdonuTon
[37, 40]. IMocne aHanu3a pa3IUYHBIX SKCIIEPUMEHTANb-
HBIX MOJIeJIeld CIOHTAHHBIX M UHIYILIUPOBAHHBIX OITyXO-
JIeil y MblllIeii, B KOTOPBIX ObLIa JOKa3aHa MPOTeKTUBHAS
poab iNKT-kJeTok, Obljia mpeaioKeHa clIeayromast -
roTe3a MeXaHu3Ma ux IevcTBus (puc. 4).

======

NHINC oNyxXoneBLIX KNeToK

NO FasL
nepdopuH

rpaHInMEL

Puc. 4. Mexanuszm npomugoonyxonesoii akmusnocmu NKT-knemok I muna.
Al — anmueen, JIK — dendpummnvie knemiu, Fasl — Fas aueano, NO — okcud
azoma, TCR — T-kaemounviit peyenmop (modugpuyuposaro asmopom u3 [ 15])

[Tpu B3auMomeiicTBUM HE3PEJIbIX IEHIPUTHBIX KJIe-
ToK 1 NKT-xierok I Tuma nmocpeacTBoM KOMILJIEKCOB
CDI1d-ATI’-TCR, a takxe CD40-CD40L iNKT-ki1eTku
nponyuupyioT IFN-y, KOTOpBIii, C OZHOI CTOPOHBI,
CTUMYJIUPYET CO3peBaHUE NCHAPUTHBIX KJIETOK, C Ipy-
roit — aktuBupyeT Makpodaru u CD8* T-1umM@oLuTHI.
3penble ASHOPUTHBIE KIETKM Tponyuupyior I[L-12,
ctumynupytouuit npoaykuuio IFN-y u IL-2 iNKT-
kierkamu; B cBoto ouepenb, IFN-y u IL-2, a takxke
1L-12 aktuBupyior NK-knerku, CD8* T-nmumdounTsr
u Makpodaru [29, 41, 42]. AktuBupoBaHHbIE 3¢ dHeKTO-
pbie T-mumporutel, NK-KeTku 1 Makpodary BEI3bIBa-
IOT JIM3KUC OMYXOJIEBBIX KJIETOK ITOCPEACTBOM Pa3TUIHBIX
MEXaHM3MOB, BKJIIOUAIOIIUX MPOAYKLMIO IepdhopuHa,
rpaH3uMoB, okcuaa azota (NO) u FasL [43—45].

B pa3iuyHbBIX 3KCIIEpUMEHTAIbHBIX MOAEIISIX UHIY-
LIMPOBAHHOI'O OITYXOJICBOTO POCTA Y MBIIIEH, TAKMX KaK
moaenu B16 memanomsl, J558 mrasmoumromsel, WEHI3B
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MUEJIOMOHOLIUTHOM JielikeMuu, a Takxke EL4 TMMOMBI,
IpY UHBEKLIMY OTYXOJIEBLIX KJIETOK BMecTe ¢ a-GalCer
KMCCJIEIOBATE/ISIM  YIaBaJloCh MHAYLIMPOBATh IIPOTHBO-
OITyXOJIEBBIII MMMYHHBIM OTBeT, BKItodarommuii iNKT-
n NK-omocpenoBaHHBIN JU3UC OITyXOJEBBIX KJIETOK
M IIPE3EHTALIMIO OIYXOJIEBBIX AaHTUITCHOB ACHAPUTHBIMU
kieTkamu 3 dekTopHbIM T-1umdonutam [38, 42].

iNKT-kneTku 4yejioBeKa TakKe Y4aCTBYIOT B WMH-
OYKIIMYA MPOTUBOOIYXOJIEBOIO HMMMYHHOIO OTBeTa.
CornacHO AaHHBIM, TOJydeHHBIM in vitro, a-GalCer-
omocpenoBaHHasl akTtuBaiusg iNKT-kierok mpuBo-
IUT K JU3UCY omyxojeBbiXx KieTok NK-knetkamu [42,
44]. YcTaHOBIIEHBI CTaTUCTUYECKU JTOCTOBEPHbBIE OoJiee
Hus3kue 3HadeHus1 ypoBHs iNKT-kneTok B nmepudepu-
YECKOM KPOBM MAIlMEHTOB C COJMIHBIMM OITyXOJISIMU
10 CPaBHEHUIO CO 3M0POBBIMU moHopamu [37, 39, 40].
VY nauueHToB CO 3J10Ka4eCTBEHHBIMU HOBOOOpA30BaHU-
SIMM HaOmomaercs nonapieHue npoaudeparuun NKT-
kierok | tTuna, a takxke npoaykuuu umu [FN-y [44].
111 HEKOTOPBIX BUAOB COJMIHBIX OIYXOJIEH MOKa3aHO
3HaueHue omnpeaeneHus kKoiaumdectBa iNKT-kieroxk,
MHOWIBTPUPYIOIIMX OMYXO0Jb, KaK IPOrHOCTUYECKO-
ro (hakropa BbIXKMBAEMOCTHU MALIMEHTOB: MPU BHICOKOM
yucne iNKT-k1eTok BepoSITHOCTb BBIKMBAEMOCTH BECh-
Ma BoicoKa [41]. Ucnonb3oBanue nHbekumii a-GalCer
BMECTe C ACHAPUTHBIMU KJIETKAMM B KIIMHUKE IT0KA3aJIo,
yto ypoBeHb iNKT-KkyeToK noBbIiiaeTcst B epudepu-
YECKOM KPOBU IMAILIMEHTOB C Pa3IUYHbIMU COJMIHBIMU
OIYXOJISIMU, KPOME TOIO, MOBBILIAETCSI YPOBEHb CHIBO-
porouHoro IFN-y u 1L-12, a Takxke HabJI0JaI0TCST CTU-
MYJISIIUASL LIUTOTOKCHYeCKOi akTuBHOCTH NK-KiaeTok
¥ akTuBauus T-amumdounTos [2, 43, 44].

MexaHu3M CYNpeccHMH MPOTHBOOIYX0/IEBOr0 MMMYH-
Horo otBeTa NKT-kmerkamu I1 Tunma

NKT-knerku Il Tumna y4acTByloT B CyIIpecCuu Ipo-
THBOOITYX0JIEBOTO UMMYHHOro oTBeTa. Kak oka3zanoch,
npsMasg aktuBaumss NKT-ximerok II Tuma ¢ momorisio
cyibdaryaa B OpraHU3Me MBIIIEH C 3KCIIEPUMEHTAIb-
HOM MOJEJIbIO COJIMOHBIX OIYXOJIel JeTKMX BbI3bIBajia
pocT omyxoJeBoit Macchl [11, 37, 42]. Dkcnpeccus omny-
XOJICBBIMHM KJIETKAMM OpraHu3Ma 4ejioBeKa Cyib(haTu-
JIOB, TI0-BUIMMOMY, TAKXKE MOXKET UrpaTh POJIb B aKTHU-
Bauuu NKT-xnerok Il Tuma m uHruOMpoBaHUM MIPOTH-
BOOITYXO0JIEBOTO UMMYHHOI'O OTBETa y IAlIMEHTOB C OH-
KOJIOTUYECKUMU 3a0oneBaHusaMU [42, 46].

WUccnemoBatensiMu  ObLI  TIPEAJIOKEH  CIIEAYIO-
LM MEXaHU3M CYIPECCUU IIPOTUBOOIIYXOJIEBOIO
umMMmyHHoro otBeta NKT-kinerkamu II Ttuma (puc.
5): mpu aktuBauuu NKT-xmerok II Tuma (kak mpa-
Buino, CD4*-cyOmomyasiyu) OITyXOJeBBIMU TJIMKO-
JUNIUAAMM, Tpe3eHTUpyeMbIMU Monaekyiaamu CDl1d
AIIK, onmn mpomyuumpytor IL-13. IL-13, a Takxke ero
kodpakrop TNF-a cBa3bIBaloTCsI ¢ peuenTopamu
CDI11b*Gr-1*-MuenonagHbIX  KJIETOK,  00Jagalolimx
cynpeccopHoii akTuBHOCTBbIO. TNF-o  cBsI3bIBaeTCs
CO CBOMM pELENTOPOM Ha KJIETOYHOIl MOBEPXHOCTU

onyxoneskie KNeTEW
=
el %

IL-4Rz,

IL-13
o0 IL-13Ra2

AHTAFOHMET
TNF-ix
WHrWGM TOp IL-13
{IL13Ra2)

CD11b"Gr-1"-muenongmLIe kneTkn

Puc. 5. Mexanuzm cynpeccuu npomugoonyxoneeoeo UMMYHHO20 omeema
NKT-kaemxamu Il muna. AITK — anmueennpesenmupyrowas knemxa [11, 15]

TNFR, vHayuupyonmM BHYTPUKICTOYHBII CUTHAb-
HBIIl KacKaj, pe3yJbTaTOM KOTOPOTro SIBJISIETCSI aKTH-
Balus TpaHCKpunuuoHHoro ¢dakropa NF-«xB. IL-13,
B CBOIO ouepedb, CBs3bIBaeTcsl ¢ peuentopom IL-4 11
tuna (IL-4R), cocrosmum u3 2 cyobennuui — IL-4Ra
un IL-13Ral, 4TO MpUBOAUT K aKTUBALIUU TPAHCKPUITLIVI-
oHHoro (akrtopa STAT6, 3amycKarlIero 3KCIPECCUIO
IL-13Ral nHa moBepxHoctu CDI11b*Gr-1* muenoun-
HbIX Kietok. CsasbiBanue IL-13 ¢ IL-13Ral mpuBo-
out K AP-1-omocpenoBaHHOW WMHIYKIIMKU SKCIPECCUU
TGF-B, nogasnsiioniero akTMBHOCTb LIUTOTOKCUYECKUX
CD8* T-mumpouutos. [TocpeacTBom npoaykuuu IL-13
NKT-knerku Il Tunma Takke Moryt akTuBupoBaTh M2-
Makpodaru, GyHKIUS KOTOPBIX 3aKJIHOYaeTcs B IMoJa-
BieHur aktuBHOCTU CD8* T-mMMbOLMTOB U MUHAYKLIUKA
pocTa omyxoJieBbIX KiieTok. biokana I1L-13 ¢ momorisio
ero uHruouropa — pactsopumoro IL-13Ra2, a Takxke
cesa3biBane TGF-B  antu-TGF-B-anturenamu wiu
omokaga aktTuBHOCTH TNF-a ¢ IOMOIIBIO aHTaroHu-
CTOB MOXET 3a0JIOKMpPOBaTh JAHHBIH MEXaHM3M CYy-
npeccun [45]. IL-4 He mpuHMMaeT yyacTus B JaHHOM
peryJsiTOpHOM MexaHu3Me, Tak Kak nponykuust TGF-f
CDI11b*Gr-1*-MueonaHbIMU KJIETKAMU OCYILECTBIISI -
€TCS TOJIbKO TIpU OTHOBPEMEHHOM CBsi3biBaHuu 1L-13
1 TNF-a co cBonMu perienropamu [42, 45, 46].

B3aumopeiicmsue cyGnonynauuii NKT-knemok | u Il muna
APYr ¢ APYroM U ¢ APYruMu KNemo4HbiMu cyGnonynauuamu

ITepexpectnas peryasimust NKT-kneroxk I u I Tuna

NKT-knerku I u Il Tuna Bnusitor Ha aKTUBHOCTb APYT
Ipyra in vitro 1 in vivo (puc. 6) [15]. Kak nokazaau uccie-
JIOBaHMSI, aKTUBUpoBaHHBIe cynbdartuaoM NKT-xietku
Il Tuma, cTUMYIMPYIOT TUIa3MOLIUTOMIHBIC NEHAPUTHBIC
xnetku (1K) x mpomykiumu [L-12, a Takxke Makpodaraib-
HOTO BOCHaMTeNIbHOrO npoterHa 2 (MIP-2), momapinsto-
mmx aktuBHOCTh NKT-knmerok I tuma [47]. Hespenbie
neHapuTHble KieTku 1 CD11b*Gr-1"-MuenonnHbie KieT-
KM TakKXe CIOCOOHBI MHTMOMpoBaTh aKTMBHOCTH iNKT-
KJeTok. Takum 00pa3oM, OTKIIOHEHHUE OT TMHAMWYECKOTO
paBHOBeCHUSI MEXIY NaHHbIMU cyoromnyasuamu NKT-
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s
N

nepeKpecTHan
perynayua
nofasneHe AKTMBALMA
NpOTHECONYXONEROro NPOTHEOONYXONEEOrD
MMMYHHOrO OTBETa HMMYHHOTO OTBETA

AKTHBALMA CTHMYNALMWA

CO3peBaHnA

IL-12
MIP-2

wnrufinponaHes

Puc. 6. Mexanuszm nepexpecmuoii peeyasyuu NKT-inemox 1 u Il muna.
K — dendpumnsie kaemxu, n/lK — naazmouumoudnsie denopummvie knemku, MIP-2 — maxpogpazanvrbiii n(posocnanumensHolii npomeun 2,
NO — okcud azoma, ng — ecmecmeennblil peeyasmophuii T-numepoyum [ 15, 21]

KJIETOK MOXET BO MHOTOM OTIPENIENTUTH MCXOA UMMYHHOTO
otBeta, BKmouass Thl/Th2-6ananc, npu HaM4IumM B Op-
TaHM3ME OITyXOJIEBBIX KJIETOK. DK30TEHHOE BO3IEUCTBUE
Ha 6anaHc aktMBHOCTM NKT-knetok I u Il Tuna moxer
WUTpaTh BAXXHYIO POJIb B YCIEIITHOCTH MMMYHOTEpariu ma-
meHToB |38, 44—47].

B3aumoneiicteue NKT-ki1eTok ¢ Treg-JIl/IM(bOI.ll/ITaMI/I

Mexnay NKT-knetkamu [ tma u CD4*CD25* ecte-
CTBEHHBIMM DETYJIATOPHbIMU T-muMmdonutamu (Treg—
KJIeTKaMU) CYIIECTBYIOT OTHOIIEHUSI aHTaroHu3ma.
B pa3nuuHbIX MOENSIX MHIYIIMPOBAHHOTO OITyXOJIEBOTO
pocTa y Mblilleil MHbeKLMK T -KJIETOK BbI3BIBAIOT CTH-
MYJISIIIMIO POCTa OITyXOJiell, YMEHbIIEHUe KOJWYeCTBa
iNKT-knetok Bcex 3 cyonomynsimii (CD4*, CD8*
u CD4-CD8-), nomasnenue ux nponucdepaiuu 1 mpo-
OYKIIUA UMM LUMTOKMHOB [48]. Hampotws, m3ydeHue
Mojiesieil ayTOMMMYHHBIX 3a00JIeBaHU I TTOKA3bIBAET, UTO
ATIIK-aktuBupoBanHbie NKT-xietku | tuna mocpen-
ctBoM [L-2 ctumynupyior T, -xuerku [11, 23].

B3aumoneiicteue NKT-mmmdbonutos ¢ NK-kieTkamu

AxtuBauusi NK-xinetok NKT-numpouutamu 1
Tumna, nponyuupyomumu [FN-y, a rakke 1L-2, HeoOxo-
JIMMa JUTSl UHIYKIIUY TTPOTUBOOITYX0JIEBOTO MMMYHHOTO
OTBeTa NaHHOU cyomomynsuueit mumdoruros [29, 37,
40, 41]. CymectByeT 1 obpaTHas cBsI3b — NK-kireTkn,
akTuBupoBaHHbIe [L.-12 u [L-18, ciocoGHbI ipeogoe-
BaTb Ccylpeccupyollee Bo3aeicTBue co ctopoHbl NKT-
kierok Il Tuma m yyacTBOBaTh B 3allIUTE OpraHU3Ma OT

OTYXOJIEBBIX KJIETOK [29, 40].

B3aumoneiicteue NKT-1umbonuToB ¢ Mue10MIHbIMU
cynpeccopHbIMH KJeTKamMu 1 M2-makpocdaramu

CDI11b*Gr-1*-MuenougHbie CynmpeccoOpHble KIIET-
KU TIPEICTABNSIIOT COOON TETEepPOreHHYIO0 KIIETOYHYIO
TIOTYJISIMIO, BKIIIOYAIONIYI0 Makpodaru, rpaHyIoIu-
ThI, HE3pEJIble NEHAPUTHBIE KIIETKU, a TAKXKe MUEJIOUI-
HbIE KJIETKU-TIPENIIECTBEHHUKU. B pasnuyHbIX aKcIie-
PUMEHTAJIbHBIX MOJENSIX WHIYIIMPOBAHHOTO KaHIIEPO-
TeHe3a, a TakKe Yy MalMeHTOB C OHKOJOTUYeCKUMU 3a-
0OJIeBAaHUSIMU 3TU KJIETKU WHOWIBTPUPYIOT OIMYXOJb,
TOAABJISISI TIPOTUBOOITYXOJIEBbINI UMMYHHBIN OTBET TO-
CPENCTBOM TPOAYKIIMM apTUHA3bl, WHAYIIMOETbHON
NO-cunrassl 1 TGF-B, nnaktuBupytomux agdexrop-
Hbie T-mumdoriutsr [47]. NKT-xerku 11 Tuma aktuBu-
pytor CD11b*Gr-1*-MuenonnHbie KI€TKNA, CUHTE3UPY-
tomre TGF-pB, KoTophblit 0Ka3bIBaeT CYNPecCOPHbIit ah-
dexT Ha CD8* T-mumdonuTs [46].

B3aumoneiicteue NKT-mmmbouuToB ¢ JeHApUTHBIMU
KJIeTKaMu

C omHoit ctopoHsl, aktuBamst NKT-kinerkamu I tima
HEe3peNbIX NEHIPUTHBIX KJIETOK CTUMYJIUPYET UX CO3pe-
BaHUE W TIPONYKIIMIO VMU BaKHEWINETO HWTOKWHA, 00-
JIAAIOIIETO TIPOTUBOOITYXOJIeBOM aKTUBHOCTBIO — IL-12.
C npyroii croponsl, st NKT-xierok Il tuma nmokaszana
CITIOCOOHOCTh PEKPYTUPOBATh IJIA3MOLIUTOUIHBIE JEHIPUT-
HbIE KJIETKU Ui UHIyKimu aHepruv NKT-knetok I tumna.
Kpome Toro, akrtuupoBaHHbie iNKT-kieTku ctumynu-
pytoT i@ depeHIIMPOBKY MOHOLIMTOB B HE3pEJible NEH-
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JPUTHBIE KJIETKU TocpeactBoM mnpoaykuuu GM-CSF
u 1L-13 [49]. [TokazaHa u oOpaTHas CBSI3b — KOCTUMY-
ngTopHble MoJieKysbl B7 u1 CD40 neHapUTHBIX KJIETOK
urpaioT poib B npoiudepanuu NKT-knetok. [Tnazmo-
LIMTOUIHBIE ACHAPUTHBIE KJICTKU Y€I0BeKa, IPEUMYILe-
CTBeHHO 3Kcnpeccupymolinue TLR9, criocoOHbI akKTUBH-
poBatb iNKT-xnetrku, npogyuupys IFN I tuna [47, 50].

Mupykuua akmusxocmu NKT-Knemok | muna B mepanuu
NnayueHmoB ¢ OHKONOruyecKuMu 3adoneBaHusamu

iNKT-kneTku SBISIOTCS BaKHEWITUMU PETyIsITO-
paMM IIPOTHUBOOITYXOJICBOTO UMMYHHOI'O OTBeTa. B cBsI-
31 C 3TUM, B HACTOSIIIEe BpeMsl BEAYTCS aKTUBHBIE ITO-
MCKU CIIOCOOOB CTUMYJISIHUM OAaHHOW CyOomomyJsiiuu
JUM@OIIMTOB B OpraHU3Me MAallMeHTOB C Pa3IMYHBIMU
3JI0KaYeCTBEHHBIMU HOBOOOPa30BaHUSIMU.

PazpabareiBatorcsi  metonsl  aktuBauumu NKT-
kieTok | Tuma yenoBeKa ¢ UCMOJb30BaHMEM HEpPacTBO-
pumbix dopm a-GalCer, TpaHCIIJIAHTALIMA ayTOJIOTHY-
HbIX iINKT-knertok n ap. OQHUM U3 METOIOB JCYEHUS
MOXET OBIThb KOMOMHMpoOBaHUe WHBeKLMN o-GalCer
C TIpUMEHEHMEM IIpernapaToB, WHTHOUPYIOIIUX OITy-
XOJIEBBI POCT M obJjierdaromux npe3eHtupoBanue Al
NKT-knerkam I tuma. ITokazaHo >¢p¢heKTUBHOE HUC-
MOJIb30BaHNE aHajJora TaJIMIOMMIa—ICHATUIOMUIA
coBMecTHO ¢ a-GalCer, KoTopoe CIOCOOCTBYET IOBHI-
wenuto nponykuuu [FN-y B mepudepudeckoii KpoBu
¥ 3aMEeJICHUIO OITYyXOJIEBOTIO POCTa Y MAllMEHTOB C MHO-
JKEeCTBEHHOI MuenaoMoii [51].

D deKTUBHBIM TakKXe OKa3bIBaeTCs INpUMEHEHUE
B KJIMHUKE Tepaluu, OCHOBAHHOI Ha TpaHCIUIAaHTALIMU
JeHAPUTHBIX KIeToK BMecTe ¢ o-GalCer. Ilpu stom
MPOMCXOIUT 3HAYUTEIHHOE YBEJIMUYCHUE KOJIMYECTBA
iNKT-kneTok B nmepudepndeckoil KpoBU MallMEHTOB, a
TakKe noBbiieHue ypoBHs 1L-2 u IP-10 [51-53]. Ctu-
mymsums nponudeparun NKT-knetok I Tuma ex vivo
M ToCAenyiomas TpaHCIIaHTaLlMs oKa3alnuch 3¢ dex-
TUBHBIMM B Tepariy MalMeHTOB CO 3JJ0KaueCTBEHHBIMU
HOBOOOPA30BaHUSIMU JeTKUX [54].

IMomumo paznmuuHblx crocoboB aktuBaumy NKT-
KJIeToK | Tvma Apyrum HampaB/iieHUEM B CTPATETUU MOBBI-
meHust 3G ¢GEKTUBHOCTH TTPOTUBOOITYXOJIEBOTO MMMYHU-
TeTa SIBJISIETCS U3y4YeHUE BO3MOXHOCTE MHTMOMPOBAHUS
HEraTUBHBIX PETYJIITOPHBIX MeXaHMU3MOB. Tak, CBSI3bIBa-
Hue IL-13 1 6;10Kaga ero CUTHaJIBHOTO ITyTH CIIOCOOCTBYIOT
TIOIABJIEHUIO POCTa OIYXOJIeH, 151 KoTophix I1L-13 saBnser-
cs (DaKTOpOM pocTa, HarpuMep, IJ1sT TUMPOMBI XOIKKH -
Ha [55, 56]. Heitrpanuzanusi TGF-y MOHOK/IOHaTbHBIMU
antutenamu aHTu- TG F-y mo3BosisieT 3HaunuTeTbHO MOBbI-
CUTb aKTUBHOCTB IIUTOTOKCcMYecKux CD8* T-nmumdbormTon
B OpraHM3Me IMalMeHTOB ¢ MeJIaHOMOM [57].

3arniouenue

NKT-kneTku, sBIsSICh BecbMa MaJO4YMCICHHO
cyononynsiumeit T-nuM@oLMTOB, TeM He MeHee Urpa-
0T BaXHEHIIYI0 POJb B PETYJISILIMUA HaIpaBJICHHOCTHU
IEeWCTBUS MMMYHHOTO oOTBeTa. McciemoBaHuss mo-
kazanmu, 4yro NKT-kaeTku peryampyloT aKTHBHOCTb
IPYIMX KJIIOYEBBIX KOMIIOHEHTOB WMMMYHHOM CHCTe-
Mbl — CD8* T-mumdponuroB, CD4* T-numdpouuTos,
NK-xertox, Treg—HI/IM(l)OLlI/ITOB, JEHAPUTHBIX KJIETOK,
a TakXke MUEJIOUIHBIX KJIeTOK. CTerneHb aKTMBHOCTH
NKT-kieTok ompenensieT MCXOHI Tepalvy pa3IndHbIX
3a00JieBaHU1, OT MH(EKIIMOHHBIX OO0 ayTOMMMYHHBIX
M OHKOJOoThYeckux. McciaemoBaHue ITyTeil peryisuuu
NKT-kneTkaMM HMMMYHHOIO OTBETa IIpU TIPOsIBIIE-
HUM BHEIIHEN MU BHYTpeHHE (opm OHMOJOrndecKoit
arpeccuy BaxHO Kak mjisg (pyHIaMEeHTaJIbHOTO TTOHMMa-
HUS MEXaHU3MOB (DYHKIIMOHUPOBAHUS UMMYHOPETYJISI-
TOPHBIX KJIETOK, TaK U U1 pa3paOb0TKU TeparieBTUIECKIX
npenapaToB. Pa3BuTue ucciegoBaHUN COBMECTHOIO
MPUMEHEHMSI XUMHO- M UMMYHOTEparuy MpeACTaBsIeT
co00lf OJHO M3 MEPCMNEKTHUBHBLIX HampaBlIeHUH OOpb-
Obl CO 3JI0OKAYECTBEHHBIMHU OITYXOJICBBIMU KJIETKAMM
B opraHusMe 4dejioBeka. M3ydyeHue pasIUyHBIX CIIOCO-
00B Bo3meiicTBUs Ha akTUBHOCTh NKT-kjIeTox B Kiu-
HUKE MOXET MMETh pelllaiolliee 3HaUeHUE B JIEYCHUU
3JI0KaY€CTBEHHBIX HOBOOOPa30BaHMUIA.
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BCTYNJIEHUE / PREFACE

YBaxkaemble AaMbl 11 rocnoaa OHkorematonoru!

bnarogaps roctenpuMmcTBY XypHana, KOTopblii Bbl IepXUTe B pyKaX, Bbl CMOXKETe NPUHATb yuacTue
B YBEKaTeNbHeliLIeM NyTeLeCTBUN M0 MONIEKYNAPHOMY MUPY KNeTKI KpoBi. (erogHA eLue TONbKO
HAaKannUBAOTCA 3HAHWUSA 0 YNOBEYECKOIA KNETKE U 0 MPOLIECCaX, NPONCXOAALLMX B HEll, HO K YeCT re-
MaToNOrN HafI0 CKa3aTb, UTO OHA NPOABUHYNACb B MONEKYNAPHBIX 3HAHNAX 0 (BOEM 00bEKTE fanb-
e, yem apyriie 06nacTin MeULMHbI.

(KONbKO a3 B KNMHMYECKIX CTaTbAX BaM NOMadanncb Marnyeckue 3aknuHauua: «MLUP», «cekBenu-
POBaHMeE» UMM «MHrNOMpYIOLLAA (MK aKTUBMPYIOLLAA) MYTaLNAY, <NOTEPA FeTEPO3NUTOTHOCTMY, «M3-
MeHeHIe NaTTepHa MeTUINPOBAHMA» U «MYTaTOPHbIA GeHoTUN»? 1 ckonbKo pa3 Bam Ka3anocb, 4To
«3TI MOJIEKYNAPHbIE 61ONOr» NONPOCTY MbITAIOTCA BAC «Ha KPUBOI Ko3e 06bexaTb»?

[ins Toro uTo6bl pa3pyLUnTb 3Ty HeAOCTOMHYI UNNIO3NI0 1N AaTb PALLMOHANBHOE OMKMCAHNE CTPAHHBIM
TepMUHAM, U 3ayMaHO Halwe nyTewectaue. OHO He BT CKYUHbIM — 3TO CKOpee IHepruyHas npo-
rynKa: BHauane Bbl yBUAMUTE HEKOTOPblE MUCTUYECKIE NPOLIECChI, UHTETPUpYIOLLe KNETKY B MHOTO-
KNIETOYHbI OpraHnu3M, a NOTOM NO3HAKOMUTECH CO 37I0KO3HEHHBIMU MyTaLMAMI, LAr 3a Larom
HOPOBALLMMY NPeBPATUTL JOOPOTHYI0 COMATUUECKYH0 KNeTKy B pakoByto. 1o xoay noBeCTBOBaHMS,
6e3ycnoBHo, byayT ynomaAHyTbI 1 BOLEOHbIe NeKapCTBa, KOTOPbIE MEHYITCA «TapreTHbIMIY.

KoHeuHo, 310 nytewecrsune 6y,£l,6T CINLKOM 6bICprIM, yto6bI 0TBETUTD Ha BCE BOMpPOChbI. [la 3710 n He
ABNAETCA €ro LienbH. IT0 Be/ib TONbKO npurnalieHne K pa3roBopy.

lTak, yBaxaemble OHKOreMaTonoru, 3aHUMaiTe Ballu MecTa, Mbl HauMHaem!

3aBegytoLLas nabopatopueii MonekynapHoil buonoruu

OrY GenepanbHblii HayYHO-KNUHUYECKNIA LLEHTp [ETCKOIA remaTonoruy,
OHKONOrMI 1 UMMyHonorun Poc3gpasa

B.0. bo6pbiHMHa
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NMpenucnoBue

KypHan HaumHaeT MyO0JIMKOBaTh LUK JEKIUNA ISt
Bpayeil, KOTOPBIMA MOCBSILIEH MOJIEKYJISIPHBIM MEXaHU3-
MaM Jieriko3oreHe3a. CoBpeMeHHas MEIUIIMHA HAXOIUT-
Cs Ha MOPOre MOSIBICHMST O0JIBILIOTO KOJUYECTBA JeKap-
CTBEHHBIX ITpenapaToB HOBOTO MOKOJEHUS, aKTUBHOCTb
KOTOpBIX HampapjieHa Ha MOIYJMpOBaHUE (aKTUBALUIO
WIN TIofaBjieHHe) (DYHKIIMA OIpeneleHHBIX MOJIECKYJI-
MUILEHEN, KOTOPBIE YYaCTBYIOT B IIPOLIECCAX JIEUKO30Tre-
He3a. TakuMu MUIIIEHSIMUA MOTYT OBITh (PepMEHTHI, OeI-
KU ¢ IpyruMHu (He (hepMEeHTAaTUBHBIMU) (DYHKIIUSIMU, Te-
HomHasg JIHK, MPHK wunu, Hanpumep, onpeneneHHbIe
JIMITIUAHBIE KOMIOHEHTbl KJIETOYHbIX MeMOpaH. Mox-
HO OXWIaTh, YTO TaKas IIeJieHalpaBJeHHas (TapreT-
Hasl) Tepamus CYIIECTBEHHO YIIYUYIIWT pPE3yIbTaThl Jie-
YEeHUSI TeMAaTOJIOTUYECKUX olryxojieii. OmHaKo ee mpu-
MEHEHME BHECET KapAWHaJIbHble MU3MEHEHUSI B paboTy
Bpaya-oOHKOJIOTa. DTO CBSI3aHO C TEM, YTO OBICTPO COBEP-
LIEHCTBYIOLIMECS METOAbl MOJIEKYJISIDHOW IMArHOCTU-
KM MO3BOJISIT B OJiv>Kaiiiliee BpeMsl BbISIBJISITh Y MallUEH-
TOB HE TOJIBKO CITeIIM(bUIHBIC VTSI JTAHHOTO TUTIA OITYXO-
J (peKyppeHTHBIC) TeHeTUIEeCKIE abeppalii, a Ieblit
CIIEKTp T€HOMHBIX HapyIIeHWM. A TaK KaK BOJIOLIMS
KaXXI0M KOHKPETHOM OITyXOJIU IIPOTEKAET IO «AHIVNBU-
IyaJbHOI» TIporpaMMe, TO BBICOKA BEPOSITHOCTH TOTO,
YTO KOMOMHAILUS pa3anuHbIX adeppaliuili B JEMKO3HBIX
KJIETKaX TOXe OyIeT MMEeTh MHANBUIYaJIbHBIN (MTallMeHT-
crieniUIHBIN) XapakTep. Eciii mpu 3ToM y Bpaya «I1011
pPyKoli» OyaeT Leiblii Habop TapreTHhIX MpenapaToB, TO
3TO MOTPEOYET OT HETO YMEHMUSI CAMOCTOSITEIbHO COCTaB-
JISSTb UHAUMBUAYAJIbHBIA KypC Tepanuu ISl KaKIoro na-
nueHTa. [ToaToMy Bpau-reMaTosior JokKeH pa3onupaTbest
B KJIETOUYHBIX MpoLeccax, 1eHCTBUE KOTOPbIX OH cOOMUpa-
€TCSl MOIYJIMPOBATh C TIOMOIBIO MOJTOOHBIX MPENnapaToB.
Hanpumep, 3HaThb, Kakve M3 HUX MOXHO Y HY>XHO MpU-
MEHSITh COBMECTHO, a IJISI KaKUX IpenapaToB COBMECT-
HOE MpUMEHEHUE OECCMBICIEHHO WX AaXe BPEAHO.

B HeOGoblloM LMKIIE JIEKLIMIT HEBO3MOXHO pacCcMO-
TpeTh BaXKHEUIIKME BOIPOCHI MOJIEKYJSIPHON OMOJOruu
U F€HETUKM, HO aBTOp U HE CTaBUT Mepes COO0M TaKylo
3amady. 3HAYMTEIbHO BaxkHEee HAyYWTh Bpavya IOHUMATh
KJIIOYEBbIE MEXaHU3Mbl B3aMMOICHCTBUIA MEXOy pas-
JIMYHBIMU KJIETOYHBIMU MOJIEKYJAMU U TO, KaK 3TU B3a-
UMOJENWCTBUSI HApyLIAOTCSd B MPUCYTCTBUU OHKOTEH-

HBIX 0eIKOB. OMyX0JIepOTHBIX MOJIEKY/I-MUIIICHE MHO-
ro, a KOJMYeCTBO MEXaHU3MOB, C MOMOIIbIO KOTOPBIX
OHM PEAIM3YIOT CBOM MATOJOTMYECKUIA MOTCHIMAN, HE
Tak BeJIMKO. [103TOMY B IepBbIX JIEKIIUSIX OYAYT pacCMO-
TPEHbI OCHOBHbIE MOJIEKYJISIDHBIE MEXaHU3MbI, HapyllIe-
HUE QYHKIIMOHUPOBAHUS KOTOPBIX Yallle BCETO MPUBO-
JIUT K pa3BUTHUIO Jieiiko3a. B mocienyroimux JeKkuusx oy-
IyT ONMCaHbl OCHOBHbIE T€HETUYECKUE abeppaliu, Xa-
paKkTepHbIE JI1 FTeMATOJIOTUYECKUX OITyXOJIei MUETOW/I -
HOTO 1 TMM(POUTHOTO IIPOUCXOXKICHUS, a TAKKE TApreT-
HbIE Mpenaparbl, TPUMEHsIEMbIE B TE€palMU 3TUX 3a00-
JICBAHUU.

CeromHsl CyIIeCTBYeT OOJBIIOE KOJIMIECTBO JIUTE-
paTyphl 10 00CYyKIaeMbIM BOIIpocaM, Mbl OyJeM JaBaTh
CCBUIKM Ha OmyOJMKOBaHHBbIE 0030pbI, OTHABasl IMpe-
nouyTeHue paboTaM, KOTOpbl€ HAXOASITCSI B OTKPBITOM
noctyne B MUHTepHeTe. B KauecTBe «0a30BOro» MCTOY-
HUKAa UCITOJIb3YeTCs BN 3 roma Ha3am KT JIeK-
uuit E.b. Bnanumupckoii «MexaHu3Mbl KpOBETBOPEHUSI
U JelikeMoreHesa» [1], Io3ToMy BOIIPOCHI, KOTOPLIE
noapoOHO OCBellleHbl B 3TOM paboTe, 31ech paccMma-
TpUBaThCsl He OynyT. Tak Kak MHOTME CChUIKM OyayT Aa-
BaTbCS HAa aHIJIOSI3bIYHYIO JIMTEPATYPY, TO B 3TOM LIMKJIE
JIEKIMI OyayT UCIIOJb30BaThCS IIIMPOKO MPUMEHSIEMbIE
MeXIyHapoJHble HAMMEHOBaHUS O€JIKOB 1 TEHOB, a TaK-
Ke OyIayT MPUBOAUTHCS AHTJIMMUCKME HAa3BaHUSI OCHOB-
HBIX TEPMHMHOB, pacIIM(PpPOBHIBATECA aOOpPeBUATYPHI
1 OOBSICHATHCS (TIe 3TO HYXKHO M BO3MOXKHO) IIPOMC-
XOXIIeHUSI Ha3BaHUM. B KauecTBe BBeAEHMS B STUMOJIO-
TYI0 Ha3BaHUM T€HOB MOXHO paccMaTpuBaTh MaTepuall,
npuBeneHHbI B [Ipunoxenun 1.

06uiue npu3HaKu onyxonesoro (heHomuna

KomroueBble Ipr3HAKM OMYyXOJICBOM KJIIETKM M OCHOB-
HBIE MOJICKYJISIDHBIE IIPOLIECCHI, HApYIIEHUE KOTOPBIX
JISXWUT B OCHOBE MPOSIBJICHUS 3THX IPU3HAKOB, BIICPBBIC
ObTn 4YeTKo cdopMmyaupoBaHbl Jlyrimacom XaHaxaHOM
u Pobeprom Baitnoeprom B 2000 1. [2]. OrpomMHOE pa3HOO-
Opa3ue TeHOTUIIOB PAaKOBBIX KJIETOK aBTOPBI OOBSICHSIIOT
MpOsIBJICHUEM 6 OCHOBHBIX M3MEHEHUI B (PU3MOJIOrUU
KJIETKH, TaK Ha3bIBa€MbIX IIPUOOPETEHHBIX CIIOCOOHOCTEM
(acquired capabilities). OCHOBHBIMM ITPHOOPETCHHBIMU
CITOCOOHOCTSIMM  SIBJISTIOTCSI:  HE3aBHCHMOCTb OT CHTHA-
JIOB POCTa W HEUYBCTBUTEIHLHOCTh K MHIMOMUTOpaM POCTa

42010



NEKUMMN AN BPAYEN

42010

MpunoxeHue 1. 0HaseaHuaxuabbpesuamypax_2eHos uKooupyembix umu Gesnkos

/13-3a 60n1bLLIOr0 KOAMYECTBA OTKPBITBIX 11 BHOBb OTKPbIBaEMbIX FHOB 0 CUX NOP He MPUHATO eAUHON CUCTEMbI UX HOMEHKNATYpbI. HacTo OAVH reH UMeeT cpasy
HecKkonbKo Ha3BaHMIi 13-3a NapainnenbHoro OTKPbITUA B HECKOMbKWX Nabopatopuax. MHOrAa Ha3BaHwe YTOUHATCA, U NPUOPUTET OTAAETCA NEePBOOTKPbIBATENIO roMOA0ra
3T0r0 rexa. Hanpumep, XopoLLo U3BECTHbII FemaTosoram no (Boemy oHKoreHHomy noteHumany reH AMLT (acute myeloid leukemia 1) umeet u apyroe Ha3Baue — CBFA2
(core binding factor A2), kotopoe 06BACHAETCA TeM, UTO KOAMPYEMbIii STUM FeHOM (GaKTOp TPAHCKPUNLMIK CBA3bIBAETCA C TaK Ha3blBaeMbIM KOP-NPOMOTOPOM CBOVMX
reHoB-MuLLeHed (cm. lpunoxenne 2). B nocnegHue rofbl Tv Ha3BaHA BbITeCHATCA «ucTopuyeckinm» umeHem — RUNXT (runt-related transcription factor 1), nockonbky
3TOT eH YenoBeka MeeT roMOosoryio C FeHOM rumt Apo30Quibl, MyTaLMy KOTOPOro NPUBOAWIY K HapyLLeHIo SMOP1oreHe3a 1 IQYeKTy «<KapAMKOBOCTU» Y MyX.

MHorue 13HeHHO BaxkHble reHbl (BepHee, FOMONOry 3TUX reHoB) bl 0YeHb AaBHO OTKPbITbI FeHETUKaMM Ha uX Nlobumom o6bekTe (apo3odune). Hazanua
3TM TeHaM YacTo AaBanuch Mo PasiuyHbIM AedekTam y MyX, KoTopble NPOABAANMCH NPU MyTauuAX B 3TUX reHax. Hanpumep, ana cemeitcTs reHos Bithorax,
Trithorax v Polycomb (BoiicTBeHHbI CneLnduyHble feGeKTbl B cerMeHTaLmi v 40P3abHO-BEHTPaNbHOI 3aKNaaKe MMaruHasbHbIX ANCKOB Y AMYMHOK MyX. MyTauun
B reHax, KoavipytoLumx knetouHble peuientopbl Hedgehog, Bbi3biBanu y nuumHok myx 06pa3oBaHite BbIPOCTOB, OX0XIX HA UTONIKN €xa, a Ha3BaHue cemelicTBa reHos Wit
aBnaetca komouHauuii u3 Wg (wingless, 6eckpbinocTb y Myx) 1 int (y MbiLueid B IOKYC OAHOTO U3 FeHOB 3TOTO (EMeIACTBa UHTErPUpYeT BUPYC paka MOJOYHOI Xefe3bl).

MHorue oHKoreHbl 6l OTKPbITbI MPU U3y4YeHM BbICOKOOHKOTEHHbIX LUTAMMOB PETpOBIPYCOB. Bupycbl «3axBatbiBanu» npotooHKoreHbl 3 HK xo03auHa u BKAto-
Yanu ux B CBOI FeHOM, UTO HALLO OTPaXeHNe B Ha3BaHUW 3TIX reHoB. Hanpumep, reHbl SRC (sarcoma, oHKoreH Bupyca capkombl Payca), RAS (rat sarcoma virus),
MYC (avian myelocytomatosis virus), KIT (kit — koteHoK, OHKOTeH BUpyca CapkoMbl Koluek). Kpome Toro, B Ha3BaHUN FeHOB MOXET NPUCYTCTBOBATb YNOMUHaHMe
00 VX FOMOAOTIM C BUPYCHBIMIU OHKOreHamu, Hanpumep, FLT3 (FMS-like tyrosine kinase 3, rae FMS — McDonough feline sarcoma virus), unm ykasanue Ha To, uto
B 0611aCTb AAHHOTO FeHa YacTo MHTerpupyeTca kakoit-nubo Bupyc, Hanpumep, EVI1 (ecotropic viral integration site 1). Hekotopble OHKOTeHbI, BbIABAEHHbIE B COCTaBe
PEeTPOBMPYCOB, MONYYUAM HA3BaHMe OT LUTAMMa BUPYCa, HOCALLLETO UMA CBOEro nepBooTkpbiBatens, Hanpumep ABL (Abelson murine leukemia virus), 2 unena RAS-
cemeiictBa — K-RAS v H-RAS (Kirsten 1 Harvey wrammbl Bupyca capkombl MbiLueid), uin 1ot xe SM-FeSV — Bupyc capkombl kowwek (Susan McDonough).

(aKTOpbl TPAHCKPUNLMM KNACCUULMPYIOT N0 HANNYMIO B HUX Pa3ANYHbIX GYHKLUMOHANbHBIX GENKOBbIX YUaCTKOB (MOTMBOB UM AOMeHOB). Hanpumep, «umH-
KoBble NanbLbl» (zinc finger) unu «romeogomeHbl» (homeodomain unu homeobox), 0603HaueHme KOTOPbIX MOXET BXOAUTb B Ha3BaHMe reHa (6enka). Hanpumep,
OfVH U3 BaXHeilwnx GakTopoB perynaumuu paHHero remono33a IKZF1 (Ikaros family zinc finger 1), kotopblii yacTo Ha3biBatoT npocto Mkap (lkaros). NHTepecHo,
uT0 Apyrum uneHam IKZF-cemeiicTBa KpaTkue HauMeHOBaHWA TOXe AN B YecTb NepcoHaxeil apeBHerpeyeckux Mo — Jon (Aiolos), fenuii (Helios) n . n. B uectb
MUdMYecKoro 0cTpoBa, 06UTaTeNN KOTOPOro He CTapeni, Obin Ha3BaH GakTop perynawui SMOpHOHANbHDBIX CTBONOBLIX KneTok Nanog.

Takoii Heo6bluHbIi NOAXOA K Ha3BaHUIO FeHOB MOXHO BCTPETUTb AOBOAbHO YacTo. Hanpumep, Ha3BaHua uneHam Hedgehog-cemeiictea (Hh) gaBanu npocto
B YeCTb Pa3NMYHbIX BUAOB eXeil — «UHAUACKII eX», «YWACTblil (MYCTHIHHBIN) €X» U T. ., HO TaK KaK BUAOB exell 6bino MeHblue, yem BugoB Hh-peuentopos, To
CKOpPO MepeLLnn Ha CKa30uHbIX NepcoHaxeil. Hanpumep, camblii M3BeCTHbIi Hh-reH YenoBeka noayuMn Ha3Bakue B YeCTb «repos» KomMMbloTepHoi urpbl — sonic Hh.

KJIETKH, YKJIOHEHHME OT IIpolecca 3arporpaMMUpOBaH-
HOM CMEpPTH KJIETKH (aItomnTo3a), Oe3rpaHWYHbIN peIuI-
KaIlMOHHBIN MOTEHIMAI (MMMOpTAIU3aLys, 0eccMepTre
KJIETOK), TIOIIepKKa pereHepalliy TKaHei (aHTHOTeHe3),
CITOCOOHOCTh K TKAHEBOMY IPOHWKHOBCHUIO (MHBA3MSI)
¥ OTCYTCTBMIO TKAaHEBOM BHIOCIICIM(UIHOCTA (METacTa-
3upoBaHue). B mmociemyromme rompl CIcoK NpruoOpeTeH-
HBIX CITOCOOHOCTEH OITyXOJIeif HEOMHOKPATHO YTOUHSIICS
u norostHsuics [3—6]. K HanGoJiee BaXKHBIM TOMOJTHEHUSIM
MOXHO OTHECTH OJIOKMPOBKY KJICTOUHOM mrdepeHIm-
POBKM M TCHETMUYCCKYIO HECTAOMJIBHOCTh. [CHeTmUYecKast
HECTAOWUJIbHOCTD SIBJISIETCS ABVXKYILIEN CUIOM MOCTOSTHHBIX
W3MEHEHWI B TEHOME OITyXOJIEBBIX KJIETOK. Takast HecTa-
OWJIBHOCTh IPUBOAMT K TeHepalliyd OOJIBIIIOrO YKMCIIa Te-
HETUIECKN HEOTHOPOTHBIX CYOKJIOHOB KJICTOK OITYXOJIH,
CITOCOOHBIX K CEJICKTUBHOMY IIPEONOJICHUIO (TeHETHYIC-
CKasl TUIACTUYHOCTD) Pa3IMIHBIX 0aphepOB B OpPraHU3ME,
B TOM YHUCJIC W TIPUBHECCHHBIX TepalleBTUUCCKUMU IIPO-
neaypaMu. Pa3myHbIe CTpeCCOBBIC COCTOSIHHSI, BO3HM-
KalolIre B KJIeTKaX OIMyXOJIM ITOJI BAUSHUEM BpaKaeOHOM
OKpY>KalIOILIe Cpenbl, TIOMOTaloT UM MPUOOPETaTh HOBbIE
crrocooHocty. Hampumep, ncroib30BaHMe TIIMKOIN3a TIPH
MeTabOIMIECKOM CTPECCE ITO3BOJISIET OITyXOJIEBBIM KIIET-
KaM aJanTHpOBaThCs K TMIIOKCUU M TP 3TOM 3aKUCIIAThH
CBOE¢ MUKPOOKPYKEHIE, YTO, B CBOIO OUYepe/Ib, TIO3BOJISICT
VM YKJIOHATHCSI OT IMMYHHOTO Hama30pa. A TTOBBIIICHHAS
KOHIICHTPALIMST PEaKTUBHBIX (DOPM KHCIIOpOIa IIPU OKMC-
JINTEJIEHOM CTpecce TMIPUBOIUT K YBEITMUCHUIO YPOBHSI T10-
BpexaeHuit JIHK, 4To ctaHOBUTCS TIPUYMHOM MOSIBJICHUS
HOBBIX TCHETUIECKIX abeppartuii.

Bce omyxonu B mmporiecce cBoeit 3BOTIOLMT TTPHUO0-
peTaloT HAOOp IEPEUYMCICHHBIX BBIIIE CITOCOOHOCTEH,
OITHAKO TIOCJICIOBATEIBHOCTD UX TTOSBICHUS M MOJIEKY-
JIIpHBIC MEXaHM3MBI, JIeXKaIll1e B UX OCHOBE, CYUILHO Ba-
peupyioT. [1oaToMy Kaxmast OITyXoJjib, IO CYTH, SBJISICT-
Cs MHIVWBUAYAJIBHBIM, IMallMCHT-CHCIU(GUIHBIM 00pa-
3oBaHueM. CyIeCTBOBaHNE CPABHUTEIIFHO HEOOIBIITIOTO
Habopa MOJEKYISIPHO-(PU3NOTOTUISCKIX W3MEHCHUH,
KOTOpBIC TIPUBOIAT K HEOIUIACTUIECKOU TpaHchopMa-
MY, YKa3bIBaeT Ha TO, YTO BCE KIICTKM OpraHr3Ma uMe-
JOT CXOXMHE MOJIEKY/ISIPHBIE «MAalllMHBI», PETYIUPYIO-
mye ux npojudepannio, 1udGepeHIIMPOBKY M CMEPTh.
[eHbI, KOHTPOIUPYIOIINE 3T MIPOLIECCH MOXKHO YCIIOB-
HO pa3IenTh Ha 2 TPYIIbL: 1) TOMUHAHTHBIC OHKOTCHBI
(ITO3UTUBHBIC PETYIISATOPHI POCTa), KOTOPHIC BOZHMUKAIOT
13 HOPMaJIbHBIX TeHOB KJIETKH (IIPOTOOHKOTEHOB) B pe-
3yJIbTaTe MX HEKOHTPOJIMPYEMOI aKTMBALINM, 2) peliec-
CHUBHBIC TeHBI-CYIIPECCOPBI OITyXO0JI1 (HeTaTUBHEIE PETy-
JISTOPHI pOCTa), KOTOPBIE, KaK MPABUIIO, SIBJISTFOTCST UH-
TUOMTOpPaMU TIPOTOOHKOTEHOB. AKTHBAILINSI OHKOTCHOB
¥ WHAKTUBAIUS TEHOB-CYIIPECCOPOB MPUBOINUT K OOU-
HAKOBBIM, TI0 CBOCH CYTH, OITyXOJICPOIHBIM 3 dheKTam.

BaxxHO OTMETUTB, YTO KOMILIEKC TeHETUIECKUX M3~
MEHEHUI, IPUBOMSAIINI K TTOSBICHHUIO Y PAKOBBIX KJIe-
TOK ITOJTHOTO CIIEKTpa MPUOOPETEHHBIX CIIOCOOHOCTEH,
XapaKTepeH B OCHOBHOM [IJISI COJIMIHBIX OITyXOJIei (KO-
TOpBIC TIPETEPIIEBAIOT JOBOJBHO UTUTCIBHBINA ITEPBUI-
HBII 3Tall BOJIIOIINM), B MEHBIIIE CTETICHN 3TO OTHO-
cuTcs K TuMdomaM 1 JIeiiKo3aM Ha TTOCIeTHUX CTaau-
SIX Pa3BUTHS.
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C reHeTMYECKON TOYKU 3pEeHMs JEHMKO3bl Ha CTa-
IUM MaHHUdecTalun SBISIOTCS ITOBOJBHO <«IIPOCTHI-
MH» OMYXOJISIMM, IIJISI UX WHUIIMALIMA U Pa3BUTUS MHO-
ra J0CTaTOYHO MPUOOpPETeHUs HEOOIBIIIOTO YUca HO-
BBIX CITOCOOHOCTEH. BeposTHO, 3TO CBSI3aHO C TeM, YTO
B KJIETKaxX KPOBU 3aJI0XK€HA MPUPOIHAS IIporpaMMa aB-
TOHOMHOTO cylecTBoBaHUs. I1o cpaBHEHUIO CO CTpO-
To CTPYKTYPUPOBAaHHBIMU TKAaHSIMU, PETYJIMPOBKA ITOBE-
JIEHUS KJIETOK KPOBU COCETHUMM KJIETKaMU (CTPOMaJIb-
HBIMU KJIETKAMHU KOCTHOTO MO3Ta WJIM «IIPOTLIBIBAIOIIN-
MM MUMO» APYTUMH KJIETKaMU KpOBH) 0oJjiee OrpaHuye-
Ha. Takas peryaMpoBKa IIpUCYIla HOpMaJIbHBIM KJIETKaM
KPOBU B OCHOBHOM JUJISI peau3alliy IIPOorpaMM MpoJIr-
depaum, guddepeHIMPOBKU U BHITIOJHEHUS OIpee-
JIeHHBIX (pyHKUMIA. JIeiKO3HbIE KIETKN U30eraloT TaKoi
PeryJsiiMM, TaK Kak Ipoliecc Jeiiko3oreHe3a HaYnHaeT-
Cs C TECHETUYECKUX abeppalinii, KOTOPhIE IMO3BOJISIOT UM
CTaThb HE3aBMCHUMBIMHU OT BHEIIHUX IPOIUdepaTUBHBIX
CHUTHAJIOB.

Kpome Toro, numbounmgHbie KIeTKM 00agaioT CIo-
COOHOCTBIO TTOKMIATh KOCTHBIM MO3T U1 1eJIeHAIIPaBICH-
HO MUTPHPOBATh (XOYMUHT) IT0 KPOBOTOKY B ITeprdepr-
YecKre KPOBETBOPHBIC OPTaHbl, Ie OHU MpeTepIIeBaloT
OKOHUaTeNbHYI0 U depeHIPoBKY. Peann3zaius Takoit
MIPOrpaMMBbI ITOBEIEHUS ITO3BOJISICT IEMKO3HBIM KJIETKaM
CBOOOIHO MPOHUKATh B KPOBOTOK. A OTCYTCTBUE HEHO-
CcTaTKa MUTAaHUS IPUBOIUT K SKCIIAHCUM MEPBUYHOMN
TOMYJISILIUN JIEMKO3HBIX KJIETOK, YTO, B CBOIO OYepelb,
MO3BOJISIET IMAarHOCTUPOBATh (01aCTO3), BBIACISITD U U3-
y4yaTh JIEHKO3HbIE KIETKM Ha pAHHUX CTaIUSIX 9BOJTIOLNHT
omyxoju. To ecTh B ciIydae JIEMKO30B UMEETCS BO3ZMOX-
HOCTh BBISIBJIITH B OITYXOJIEBBIX KJI€TKaX IEPBUYHBIC,
VHUIIMPYIOILINE JeHKO30reHe3, TeHOMHBIE abeppaliiu.

DTH TeHOMHBIE abeppallii YCIOBHO MOXKHO pasfe-
JuTh Ha 2 rpynmbl. K [ ki1accy oTHocSITCST MyTaluu, Imo-
BBILIAOIINE ITPOaMdepaTUBHBIN IMOTEHIIMA KJIETOK 1 UX
BBIKMBAaEeMOCTD (YCTOMYMBOCTD K CUTHAJIaM, MHIYLIUPYIO-
muM anonTo3), a Ko Il kimaccy — MmyTtauuu, npuBoasIINe
K 0JIOKHpPOBKE DUphHepeHIIMPOBKY U aHOMAJIbHOMY YPOB-
HIO caMonoIiepKaHUs KJIETOK. Tak Ha3pIBaeMasi IByXIlia-
roBas Moneib (two hits) yeiiko3oreHesa moapa3yMeBaer,
YTO B JIEMKO3HBIX KJIETKAX MPHUCYTCTBYeT KaK MUHUMYM
OIlHA MyTallMs M3 KaxKIOW TaKOW TPYIIIHI (TaK Ha3bIBae-
MBIX TPYIII KOMIUIEMEHTAIIMN), U 3TU MyTalluM B3aMMHO
JIOTIOJTHSIIOT OHKOTeHHBIN nmoteHuwman [7] (puc. 1).

JleiicTBUTENIbHO, NeTallbHBIM aHaJIu3 TeHoMa OOJIb-
HBIX OCTPBIMU JIEUKO3aMU BBISBISIET HEOOJIBIIIOE YHUCIIO
TeHETUYECKMX abeppaliiii, Harmpumep, y IeTei ¢ OCTPbIM
MueI00JacTHBIM JieiitkozoM (OMJI) B reHoMe IpUCyT-
CTBYET B CpeHEeM 2,4 OHKOT€HHBIX MYTaLIWii, 11T OCTPO-
ro numdobnactHoro neiiko3a (OJIJI) aToT mokasaTenb
HECKOJIBKO BbIlle — 6,5 [8]. OmHako Takue LHUdpPLl He
WIYT HUA B KaKO€ CPaBHEHHUE C KJIETKaMU COJIMIHBIX OITy-
XOJIel, B TeHOME KOTOPBIX BBISIBIISIIOTCS AECATKH, M TaXKe
THICSYM TEHETHYEeCKUX aHoMmaiauii. [emaToiormueckue
OITyXOJIM CTAHOBSTCS I'€HETUYECKU T'eTePOreHHBIMM Ha
MO3MHUX 3Tarax CBOEH 3BOJIOLIMM, KOTJAa OHU IIpel-

CTaBJISIIOT COOOW MHOXKECTBO PA3JIMYHbBIX KJICTOYHBIX
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Puc. 1. lenemuueckue abeppayuu npu ocmpboix Aeiko3ax

Mymayuu I kaacca akmusupyom npoueccol npoaugepauuu U 8blicusaemMocmi
KAemok. Dmu mymayuu 00biuHo akmusupyiom (gain of function) okoaomembparHvle
KOMNOHeHmbl Hymell CUCHANbHOI MPaHcOyKyuu (peyenmopst u meduamopnt). My-
mauuu 1 kaacca npueodam k 610Ky ouggepeHyuposru u GHOMANLHOMY KAeMOHHO-
My camono0oepucanuro. dmu Mymayuu, Kax npaguio, UHAKmuGUpYIom 4acmu4Ho
unu noarocmoto (loss of function) 6eaku Komniekcos aKmueayuu MpaHcKpunyuu
(cem. Tlpunonceruss 3—4). Tlodpobree sma cxema 6ydem pazo6pana é AeKyusx, no-
CSAUYEHHBIX MOACKYAAPHBIM abeppauusm npu aetiko3ax yerosexa. Pucyrox adanmu-
posan u3 cmamou [9]

CYOKJIOHOB, HECYILIMX LIEJIbIi CIEKTP JOMOJHUTEIbHBIX
TEHOMHBIX M3MeHeHUi. Henb3s ucKiaoyaTh BO3MOX-
HOCTb TOTO, YTO IBWXYILEW CUJIOW TaKoi 3BOJIOLIMU
JIEIIKO30B MOTYT ObITh U JIeYeOHbIE MPOLIEAYPhI, KOTOPhIE
M0 CBOEU CYTH SIBISIIOTCSI CEJICKTUBHBIMU CpelaMU s
oTOOpa HanboJIee YCTOMUUBBIX K Te€paliU U CKIIOHHBIX K
peuUINBY CYOKJIIOHOB MOMYJISILIMY OIyXOJE€BBIX KJIETOK.

MexaHu3Mbl KOMMUMUPOBAHUA KPOBEMBOPHLIX KNEMOK

OO0urre BOmpochl KPOBETBOPEHUST HE OyIyT paccMo-
TPEHbI, TeEM 0OJiee UTO OHU HEAAaBHO OBbLUIM MOAPOOHO
ocgenleHbl [1, 10]. HecMmoTpsi Ha KojoccaibHbIN Mpo-
IPECC B YCTAHOBJICHUHU Pa3IMYHbBIX BHEKJIETOYHBIX (DaKTO-
POB ¥ CUTHAJIBHBIX KJIETOUYHBIX IyTe, KOTOPhIE y4acTBY-
[OT B OIpPEIeIEHUH CYIbObl KPOBETBOPHBIX CTBOJIOBBIX
knetok (HSCs, hematopoietic stem cells) 1 KiaeTok-
MPENIIeCTBEHHNKOB Pa3IMYHOTO MPOMCXOXKIEHHs, TIOKa
He yJaeTcsl COCTaBUTh «0oJiee WIM MEHee SICHYI0 KapTh-
HY OPKECTPOBKM T'€HOB B XOJlle¢ KPOBETBOPHBIX mudde-
peHUMpPoBOK» [10]. DTOT BONpoc AEHCTBUTEIBHO CIOX-
HBIIA M CIIOPHBIM, TaK KaK TOMUMO XOPOIIO M3BECTHBIX
CBOICTB COMAaTMYECKMX CTBOJIOBBIX KJIETOK, TaKMX KakK
caMoroffepKaHie U ClIoCOOHOCTb K TUbdepeHIUPOBKE
(KOMMUTHUPOBAHHOCTh), B TTocienHee 10-aeTure st MHO-
TYX TUTIOB B3POCJIbIX CTBOJIOBBIX KJIETOK BBISIBJIEHA, HO JI0
CHX ITOp CTPOTro He JI0Ka3aHa, CIOCOOHOCTh K AuddepeH-
LIMPOBKE B KJIETKU APYIMX TKaHel (TUIaCTUYHOCTh CTBO-
JIOBBIX KJ1eTOK) [11].

Honroe BpeMsl TOCIOACTBOBAIM IpeaCTaBICHUS
0 ToM, yTo cyanba u noseaeHre HSCs 1 KpoBeTBOPHBIX
KJIETOK-TIPEAIIeCTBEHHUKOB OIPEAEISIOTCSI B OCHOBHOM
BHEKJICTOUHBIMU CHUTHaJIaMU (LIUTOKWHBI, XEMOKHWHBI,
(akTOphl pocTa U T. 1.), KOTOPbIE 3TU KJIETKU MOJyya-
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0T U3 CBOETO MUKPOOKPYKEHHUSI (OT CTPOMAIbHBIX WX
JIPYTUX KPOBETBOPHBIX KJIETOK). OQHAKO CETOIHST CTa-
HOBMTCS IIOHSTHO, YTO 3T KJICTKM 00JIafaioT OIpene-
JICHHBIM ypoBHeM liberum arbitrium (cBoboma Boin), u
JIOCTATOYHO CJIydailHble BHYTPHUKJICTOYHBIE COOBITHS
MOTIYT B KOPHE U3MEHUTD CYIbOY KIeTKH. JleiicTBUTEb-
HO, TaK JI1 VX KJIeTKa (1 He TOJIbKO CTBOJIOBAsT) 3aBUCUT
OT BHEIIIHUX CUTHAJIOB, C IIOMOIIIbI0 KOTOPHIX OPraHU3M
KOHTPOJIMPYET MHOTOYMCIIEHHBIC ITOIYJISILIUU KIIETOK,
M3 KOTOPBIX OH cocTouT? Mau Bece-Taku KJIIETKU B HEKO-
TOPBIX CIy4asiX CaMU MOTYT OIpeJessaTh CBOIO CyIanOy?
PaccMoTpuM 3t Bompochl Ha npumepe auddepeHm-
POBKM KPOBETBOPHOM KJIETKU-IIPEAIIECTBEHHULIBI T10
SPUTPOMTHOMY WJIK MUEJIOMITHOMY myTH [12, 13].
Ob6miass ~ MuenoumHas — KJIeTKa-TIPeOIIeCTBEHHUK
(CMP, common myeloid progenitor) MO-
xKeT muddepeHIUpoBaTbCI B 2 TUIA  KIETOK-
MPEIIIECTBEHHUKOB: MEraKapuOLIMTapHO-3PUTPOUIHOIO
(MEP, megakaryocyte erythrocyte precursor) U
rpaHyjonmuTapHo-MakpodaraasHoro (GMP, granulocyte
macrophage precursor) mpoucxoxaeHust. Okasaaoch, YTo
Mpoliecc BBIOOpA MEXIy STUMHU AByMs TUNamu audde-
PEHIIMPOBKUA KOHTPOJIMPYETCS BCEro OBYMs haKTopaMu
akTuBalMu TpaHckpumnuuu (cMm. Ilpwioxenust 2 u 3):
GATA1 (GATA-binding protein 1), onpeaensomum MEP-
nytb auddepenuuposku, n PU.1, skcmpeccusi KOTo-
poro mnpuBoguT K peanmnsaunu GMP-mmytu pasBurus.
Kak BugHo u3 HazBaHusi, GATAI cBasbiBaetcst ¢ GATA-
nocnenoBarenbHoCcThIO JIHK (caiiT cBSI3bIBaHMSI) B TTPOMO-
TOPHOIT 00JIaCTH CBOMX TeHOB-MuUIlleHel. Ha3Banue dak-

MpunnoxeHnne

topa PU.1 00ycOBIIEHO MPUCYTCTBUEM ITypHMHOB (purine,
HanpuMep, GGAA) B ero caiite cBsa3biBanus. Ien PU. 1
umMeeT u apyroe HazBanue — Spil (SFFV proviral integration
site 1), MOCKOJIBbKY OH SIBJISIETCSI MECTOM MHTETPAIIU BHICO-
koonkoreHHoro npoBupyca F-SFFV (Friend spleen focus-
forming virus, supyc orkpbiT lapioroit ®peHi), BbI3bI-
BaIOIIETO SPUTPOIIEIKO3 y Mblleil. MHTepecHO OTMETUT,
yto F-SFFV unayuupyet apUTposieiiko3 y MbIILIEH ¢ TIOMO-
1IBIO IBOMHOTO MexaHu3mMa. C oHOI CTOPOHBI B pe3yJIbTa-
Te MHTEeTrpaly IpoBrpyca paspyinaercd reH PU. 1 v nipe-
KpaiaeTcs sKkcnpeccust 6enka PU.1, a ¢ apyroit CTOpOHBHI,
OJIVIH 13 OEJIKOB BHpPYCa SIBJISIETCSI CTPYKTYPHBIM «MUMETH -
KoMm» aputponoatrHa (Epo), T. e. 3apaxkeHHasI KJIeTka cTa-
HOBUTCSI 3PUTPOIIO3TUH-HE3aBUCHMOI, OHA caMa MOXKET
BO30YXIaTh PeLIENTOP SPUTPONIOITUHA U AP depeHIINPOo-
BaThb B 3pUTPOUIHOM HaIIpaBICHUM.

B CMP-knerkax MoryTt cuHTe3upoBaTthcs Kak GATAL,
tak 1 PU.1-(akTopbl akTMBaLIUM TPAaHCKPUIILIMU, TIPUYEM
3TU (haKTOPBI SIBISIIOTCS AHTATOHUCTAMM, KaXKIbIil M3 HUX
MONaB/IsIeT TPAaHCKPUITLIMOHHYIO aKTUBHOCTH OINTOHEHTA
C TIOMOLIBIO B3aMMOIEIUCTBUIA B IIPOMOTOPHOI 0O0JaCTHU.
Kpome Toro, atu (pakTopbl TPaHCKPHUITLIMKA MOTYT TIPSIMO
WIHM OINOCPEIOBAaHHO aKTHMBUPOBATb CBOK COOCTBEHHYIO
aKcrpeccuio (puc. 2). Takum obpa3om, mobast Jaxke Kpar-
KoBpeMeHHasi (iyKTyals (CydaitHoe OTKIIOHEHHE) KOH-
LeHTpaluuu (HarpuMep, ee yBeJWYeHHUE) OJHOIO M3 3TUX
(bakTOpOB B smpe TpUBEIET K JABUHOOOPAa3HOMY POCTY
KOHIICHTPALIMK 3TOro (hakTopa 1 K ITOJIHOMY ITOTABICHUIO
BKCIPECCUM €r0 aHTaroHucTa. B pesynbrare 3Toro Kierka
HaYHET 3KCIIPEeCCUPOBATh OEJIKM, KOTOpbIe KOMUPYIOTCS

2. [Ilpomomopobl u Opyaue pezynamopHoie 3/1emeHmbi 2eH08 [21]

B nocnepoBarenbHoct IHK 3akoavpoBaHa He Tonbko MH$opmavys o 6enkax, kotopas cuuTbiBaetca ¢ IHK B npoiecce TpaHCKpUNLMM, HO Tak>e 1 pa3Hoo6pasHas
UHOOPMALWA, KOTOPaA UCMOAb3YeTCA ANA PerynupoBKM aKTUBHOCTY reHoB. Takad perynatopHas uHdopmaLma npeacTaBnset co6oii Habop KOpoTKUX nocnefoBaTeNb-
Hocteil [IHK (caiiToB), KoTopble «y3HAloT» 1 C KOTOPbIMM B3aUMOAEICTBYIOT perynatopHble 6enku — dakTtopbl TpaHckpunuun (TF, transcription factors), ucnons-
3ylowme Ana atoro cneuynduunble IHK-ceA3biBatowme yuacTku (Fomenbl) — DBD (DNA-binding domain). Habop caiitoB ana pasnnuHblx ¢pakTopos TpaHcKpunumy,
KoTOpbIii NpuneraeT HenocpeACTBEHHO K Kopupyloleil 6enok nocnegosatensHocti IHK, HasbiBaeTca npomotopoMm. lpomoTopHas 06nacTb reHoB 3yKapuoT 06b1uHO
nmeeT pa3mep He bonee T TbiC. Nap HyKNEOTUAOB (T.N.H.) U COCTOMT U3 OCHOBHOTO («<KOp») NPOMOTOpa (core promoter, B 0TeUeCTBEHHOIA IUTEpaType MHOTAA UCMONb3Y-
€TCA TEPMUH <MUHVMaNbHBIiA NPOMOTOP») 1 NPOKCMMaNbHbIX NPOMOTOPHbIX 3NeMeHTOB. HekoTopble caiiTbl Kop-npomoTopa ABNAIOTCA 06LLMMN ANA BCEX reHoB, Ha-
npumep, «TATA-60KC», KoTopblil yyacTByeT B onocpefoBaHHom (uepe3 TFIID) ceazbiBanun PHK-nonumepassi Il ¢ matpuueit IHK. [ipyrue caiitbl npucyTcTBYIOT TobKO
B OMpezeneHHbIX rPynnax reHoB, HanpuUMep, CaiiT (BA3bIBaHUA C aKTBAaTOPOM TPaHCKpUN-

umn AML1 (gpyroe Ha3gaHme 31oro Gaktopa — CBFa, core hinding factor alpha) npeacrasna-
eT coboit AACCGCA nocnenosatenbHocTb [IHK, a caiit ces3biBanna ¢ (/EBPa (CCAAT enhancer f
binding protein alpha), kak cnepyet u3 ero Ha3ganua, umeet CCAAT-nocnef0BaTeNbHOCTD. LCR

JucTanbHble perynaTopHble 3eMeHTbl, MOTyT pacnonaratbCA Ha 3HaUMTeNbHbIX paccTos-
HIAX (80 1 MH N1.H.) 0T NPOMOTOpa 1 N0APa3AeNAKTCA Ha FPYNNbl Ha 0CHOBAHMUN CBOEW PyHK-
Lun (B 0TEYECTBEHHOI NUTepaType NPUMEHAKTCA aHINICKUe Ha3BaHUA 3TUX HNEMEHTOB).
C sHxaHcepamu (enhancer) v caiineHcepamu (silencer) B3anmogeicTByioT ¢pakTopbl TpaHc-
Kpunuum, KoTopble akTUBMPYIOT M NOAABAAIOT TPAHCKPUMLMIO, COOTBETCTBEHHO. MHCynATOpbI
(«uzonATopbI») GNIOKMPYIOT FeHbl OT BO3AEICTBUA Ha HUX JNEMEHTOB PEryAALMN TPaHCKpHn-
LM COCIHIX TeHoB. JIoKyc-KoHTponmpytowaa obnactb (LCR, locus control regions) 06b1uHo
COCTOMT U3 HECKOMbKUX PEryNATOPHBIX 3NeMeHTOB, nonepemMeHHoe ¢YHKLIMOHMPOBaHMe Ko-

AWVCTaNEHBEE Py NATOPDHLEE SNEMEHTHI
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TOpbIX M03BONAET OCYLLECTBATH BPEMEHHYH IKCTIPECCHio Pa3HbIX FeHOB B FEHHOM KnacTepe
(pacnonoeHHble pazoMm reHbl). Mpumepom LCR ABNAKTCA NOKYCHI FeHOB IM1061Ha, IKCNPeccus KOTOpbIX NOCTeA0BaTENbHO MEHAETCA B MpoLiecce IMOPUOHANbHOTO
pa3BuTHA. [lucTanbHble perynaTopbl MOFyT CBA3bIBATLCA € GeNKaMM Kop-MPOMOTOpa Ui IPOKCMMAasbHOTO NPOMOTOPA B pe3yAbTaTe U3rnbaHina MpoTAXKeHHbIX yuacT-
koB JIHK c 06pa3oBaHuem BpeMeHHbIX «neTenb». Takue neTsn 06pasyloTca B peynbTate TOro, 4To PerynaTopHble 6Nk CBA3bIBAIOTCA, C OAHOI CTOPOHDI, € PasHbIMM
perynatopHbiMu 3nemexTamu [IHK, a ¢ Apyroit CTOPOHbI, B3auMOAEACTBYIOT APYT C APYTOM.
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NpunoxeHnne

3 . benkosble Komniekcol pe2ynayuu mpaHckpunyuu [21, 22]

benkoBble $akTopbl, KOTOpble YUaCTBYIOT B PErynALyN TPAHCKPUNLIMA MOXHO pa3fenuTb Ha 3 rpynnbl. K 1-i rpynne oTHOCATCA Tak Ha3blBaeMble ocHoBHble TFs (GTFs,
general TFs), koTopble y4acTBYHT B akTUBALMM TPAHCKPUNLMY BCeX reHoB, KopupytoLuux 6enku. Momumo PHK-nonumepasbi I, k GTFs otHocATcA Heckonbko obiwumx TFs: TFIIA,
TFIIB, TFIID (cBa3biBaetca c «TATA-60kcom»), TFIIE, TFIIF u TFIH. Bce 31v dakTopbl cobupatotca Ha kop-npomortope B Gpopme ynopasoueHHOro KOMIIEKCa MHULMaLMMA TpaHCKpun-
uum (PIC, preinitiation complex), koTopblii ocyLecTendeT nepemetLiere PHK-nonumepassi Il Ha caiit Hauana cunte3a MPHK (TSS, transcription start site).

Ha nepabiii B3rnap, cbopkm PIC kaxeTca foctatouHo And Hauana cntesa MPHK. OpHako
370 He TaK. [InA akTvBHO# 1 3¢deKTMBHOI (T. €. foXoaALLeil 10 KOHLQ, a He 06pbiBatoLLeli-
(A B CAMOM Hayarie) TPaHCKpUMLvY HeobX0AVMO yyacTiie Lienoii rpymnbl ApYrux GeNKoBbIX
(aKTOpOB — aKTVBATOPOB 1 KOAKTVIBATOPOB TPAHCKPUNLIN. AKTUBATOPbI 1 KOAKTUBATOPbI
TPaHCKPUNLY He ToNbKO CTUMynupytoT GopmupoBakme PIC v yuacTsytot B akTaLym PHK-
nonumepasbl Il (c nomoLubio dochopunmpoBaHma), HO TaKkxKe peanuyioT MOAUGUKaLMIO
XPOMaTuHa, kotopas AenaeT reHomHylo [IHK 6onee soctynHoii ana cunte3a MPHK (aw. Mpu-
noxeHue 4).

benku-perynaTopbl TpaHCKPUNLMM UMEHT pasninuHble GyHKLMOHANbHbIE YyacTku (1o~
mebl). Kpome DBD, 0HU MMEIOT OAMH WK HECKObKO AoMeHoB akTusaum (AD, activation
domain), Kotopble HeobXoaUMbI He TONbKO ANA CTUMYNALWMN TPAHCKPUNLMK, HO TaKie
11 1A B3aUMoeiicTBUA € Apyrumi benkamu Komnnexca. JleiicTBUTenbHo, And Toro ytobbl
«cobpaTb» TaKoil OFPOMHbII KOMMEKC TpebyeTca MpvBMeyb (PekpyTUpoBaTh) B Hero 6onb-
LUoe YN0 PaznuuHbIX GENKoB. 3TOT MPOLIECC OCYLLECTBNALTCA 33 CYET CyLLECTBOBAHNA
B PErynaTopHbIX 6ekax OHOr0 U HeCKOMbKIAX TaK Ha3blBaeMbIX «CTbIKOBOUHBIX» yyaCT-
k0B (docking site), ¢ nomoLLbIo KOTOpbIX 6enky B3aMOoaeNCTBYIOT APYT C APYroM. Tak Kak
CPOACTBO aKTUBATOPOB TPAHCKPUNLYN K «CBOMM caitTam Ha JIHK cylLiecTBeHHO Bbilue, yem,
Hanpumep, cpoctso TFIID k nocnenosatenbHocTAM «TATA-60Kca, To cOopKa TpaHCKpUnLm-
OHHOTO KOMM/EKEA 1 JarnbHeliLLve NpoLiecchl peMofenvpoBaHUA XpOMaTUHa 06bIYHO Ha-
YIMHAIOTCA MMEHHO C NPUCO_AMHEHNA aKTUBATOPA TPAHCKPUNLIK K MpomoTopy. (BA3biBaHue
aktuBatopa TpaHckpunn ¢ IHK (yepe3 DBD) npuBoawT K nocnessoBateNlbHoMy pekpyTvpo-
BaHMIO 1 (BA3bIBAHMIO C HUM B0IbLLIOTO uncna Apyrux 6enkos. Bee 3Tv coxHble npoLiecchl
60opKi1 06neryaloTca 3a CYeT UX KOOpANHALMI BeNKOBbIMM KOMMIIEKCaMI <MeUaTopoB»,
KOTOpble TaKkXe yyacTBYKT B NpoLeCcax KOHAEHCaLMm (Wn JeKOHAeHcaLmm) XpoMaTvHa
1 akTusaumu PHK-nonumepasbi Il, ucnonb3ya and stoii pabotsl sHepritto ruaponusa ATO.
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TouHo TaK>e, Yepe3 coopKy KOMNIIEKCOB penpeccuy, AeiCTBYIOT $aKTopbl MHTM6MPOBaHIA TPAHCKPUNLIAN — PEMPECcopbl (CBA3bIBAIOTCA C CaiiNeHcepamu) 1 KOPEnpeccopbl.
Hanuuwe Takwx Tonkux 6enok—[HK v 6enok—6enkoBbIx B3auMoeiicTBHii, KOHTPOAMPYHOLLIX aKTVIBALMIO U PEMPECCUI0 TEHOB B ONPeZeNeHHbIX OHTOTEHETUYECKVX YCTIOBHAX,
TIEXUT B OCHOBE MPEANONOXeEHNSA 0 BO3MOXKHOM CYLLIECTBOBAHINM YHINKAMBHOTO <TPAHCKPUMLMIOHHOTO KO, YNPABNAILLEN0 STUMM aHTarOHICTUYECKMM MPOLIECCAMM.

§ M eniomIHbie neTicn (PU.1) IPHUTPOM AHBIE KITETHH {GAIAL);

Puc. 2. Bzaumnbiii anmaeonuzm gaxmopos mparckpunyuu PU.1u GATAI

A. Cxema, nokazvlearowast 63auMHbLIL AHMAa2o0HU3M hakmopos mparckpunyuu PU. 1
(3enenas cpepa) u GATAI (kpacnas cgpepa). @axmopvt PU. 1 u GATAI nooaensiom
aKcnpeccuro dpye opyea, a maxice agmopezyaupyromesi. Kpome moeo, onu oxazi-
8alOM NOUMUGHYIO UAU HE2AMUBHYIO PecyAUpOBKY Penepmyapa ceoux cobcmeeH-
HbIX 2eHOG-MULUEHELl U 2eHO8-MULUeHell (haKmopa-aHmazoHucma (MeaKue 3eneHvie
u Kpachvle cgpeput) coomeememesento. Takoe e3aumodeticmeue obecnewusaem ¢gop-
MUPOBaHUe «<nemau asmopeyasyuu» (autoregulatory loop), komopas cmabuau3supy-
em 8bI00p pazeumusi 6 cay4ae OOMUHUPOBAHUSI 00HO20 U3 haKmopos.

b. Cxema mexanusma, nexcawjeeo 6 ocroge penpeccuu mpanckpunyuu GATAI

eenos-muuieneii akmopom PU.1 (cm. makace Tpunoocenus 3—4). Daxmop
GATAI, ces3vi6ascy ¢ npOMOMOPAMU CEOUX 2eHOG-MUWICHELL, PeKpymupyem 2u-
cmon ayemunazy CBP (CREB-binding protein), komopas neobxoouma 0ns pe-
modeauposanus xpomamuna. Paxmop PU.1 evimecnsiem CBP u, cessvisascy ¢
GATA1, pexpymupyem 6 mpanckpunyuoHHbll KoMHAeKC penpeccophvle Oeaku Rb
(retinoblastoma) u Suv39H (suppressor of variegation 3-9 homolog 1). Suv39H se-
JAEMCsl 2UCHIOH-MeMUAMPancgepasoii, Komopas ocyujecmensien Memuauposarue
auzuna 9 6 eucmorne H3 (H3K9Me). H3K9Me, 6 céoto ouepeds, siensiemces «chblko-
gouHbIM» catimom oas 6eaxa HPI (heterochromatin protein 1), ceszvieanue Komopo-
20 C HYKA€OCOMOII BbI3bI6aeM Penpecculo 2eHA-MUUEHU.
B. Cxema, nokazviearowas nonyasuyuro CMP-kaemok  (cghepoi, okpauieHHble
deyms ysemamu), xcnpeccupyrougux PU.1 u GATAI-gpaxmopvr. Omu kaemiu-
npeouecmeeHHUKU KOAONOMCs MeHCOY PA3HbIMU COCMOSHUSMU, KOMOpble onpede-
asromes. omuocumensioim koauvecmeom PU.1 u GATAI-gpaxmopos. [lpu cnou-
MAHHOM UAU UHOYYUPOBAHHOM KOMMUMUPOBAHULU OHU NEPEMEUAIOMCS U3 6EPXHE0
«pe3epsyapa» (20e euye COXPAHICMCsl B0IMONCHOCb «BbI00PA») 6 HUNCHUE «Pe3epaya-
o> (20e «8blbopa» yiice Hem). 3eneHble cghepbl — MOHOUUMAPHbIEe KAeMKUL, IKCHpec-
cupytoujue avicokuii yposenv PU. I; kpachble cghepbl — spumpoudnsie Kaemku, sKc-
npeccupyiouue gvicokuil yposerb GATAI. Pucynok adanmuposan uz cmamou [ 13].
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reHaMU-MUILCHSIMU I «II00eAMBIIEro» (hakTopa aKTH-
BallMM TPAHCKPUITLMU. DTO MOTYT OBITh OENIKU, KOTOpPhIE
(opMUPYIOT M TOAEPKMBAIOT HY>KHBINM KJIETOYHBIN (DeHO-
TUII, HAIIpUMep, 0eJIoK periernrropa 3puTporiodTuHa (EpoR)
B cyuae «ycriexa» GATA1-pakropa. AKTUBHAsI SKCIIPECCHst
EpoR npuBener K yBeIMUEHUIO €r0 KOHLIEHTPALIMKY Ha KJTe-
TOYHOI MeMOpaHe, YTo AeJIaeT KIETKY 0oJiee YyBCTBUTE b~
Hoii K Epo 1 BeieT K aKTUBaLIMM ITyTel CUTHAIBHOM TpaHC-
IYKIIMM, CBSI3aHHBIX C 3TUM pelienTopoM. I1pu aToM omHIM
M3 TeHOB-MUIIIeHel EpoR-myTn curHamsHO#M TpaHCoyKIMU
apnsiercs TeH GATAI. To ectb B JaHHOM citydae (DOpMUpPY-
€TCs1 TaK Ha3biBaeMasi IIO3UTUBHAS «II€TIISI OOPATHOI CBSI3»
(feedback loop), B KOTOpOIT KaXKIbIi1 €€ KOMITOHEHT aKTUBU-
PYET CBOETO MAapTHEPA, PEe3Y/IETATOM YeTo SIBJISICTCST ObICTpast
OTBETHas peakivsl KJICTKH (B JaHHOM CJIydae — BCTYIUICHUE
KJIETKM B 3pUTPOUAHYIO TuddepeHIpoBKyY). CrenyeT 00-
paTuTh BHUMaHUE Ha TOT (baKT, YTO B OIMCAHHOI BHIIIIE
PETYISITOpHOI «I1eTe» oguH ee kKomroHeHT (EpoR) 3a-
BHMCUT OT BHEIIHUX (MHCTPYKTHMBHBIX) CUTHAJIOB, a BTOPOI

MpunnoxeHnne

kommoHeHT (GATAL) sBisgeTcss ICTOUHMKOM BHYTPEHHUX
(cTOXaCTUYeCKNX) CUTHAIOB. BeposiTHO, OOJIBIIIMHCTBO
KJIETOYHBIX ITPOLIECCOB PETYJIMPYETCSI UMEHHO TaKUM CITO-
cOO0OM — TOHKOM «HACTPOWMKOW», COYETAIOLIEN BHEIIHUE
¥ BHYTPEHHUE CTUMYJIbL.

OnucaHHbI BbILLIE AyaTi3M BEIOOPa TATbHEMIIIEH CyIb-
OBl KJIETKOM-TIPEIIIIeCTBEHHMIICH, OCHOBAaHHBIII Ha CBOE-
00pa3HOM «COpPEBHOBaHUW» Tap (PaKTOPOB-aHTATOHUCTOB,
BBISIBJICH €I11e /1 MHOTHX YYaCTKOB Pa3BETRICHUS «IepeBa»
TeMOIT033a, a TAKXKe IS PsAfia Y3IIOBBIX ToueK nrddepeHim-
POBKM 3MOPHOHAIBHBIX CTBOJIOBBIX KJIeToK [13, 14]. Takoii
IyaJIu3M OCYIIECTBIISIETCS Ha SMUTCHETUYECKOM YPOBHE,
T. €. Ha YPOBHE aKTHBALIMM-PEIPECCUM TPAHCKPUIILIVNM, U
J100ble (PaKkTOpbl, YYaCTBYIOLLME B SAMUIEHETUYECKOM KOH-
TpOJIe, MOTYT BIIUSITH Ha BBIOOP KJIETKOM cBoel cynnObl. Ha-
TpUMep, Ha BBIOOP KJIETKM MOXKET BJIMSITh COOTHOILICHVE
YPOBHEI aKTMBHOCTH PEMPECCUBHBIX U AKTUBUPYIOILIMX
TpaHCKpUITLIIO KoMruteKcoB [Tomikom6 u Tputopaxce [15]
(cwm. [Mpunokenue 4).

4. CmpykmypaxpoMamuHa u «2UCmoHoBbiti Koo» [23, 24]

Jnuxa IHK Bcex XpoMocom KNETKy ueNoBeka paBHa npumepHo 2 MeTpam. [LiA Toro YToObl 0Ha yMecTInach B KIeTouHoM sinpe (pa3mep anpa ~ 10 MKM), ee HeoOXozumo Kakim-
T0 06pa30M CKOHZEHPOBATH B 6071 KOMMaKTHYO CTPYKTYpY (XpomaTuH). (yLLIECTBYET HECKOMBKO CTeneHeil KOHEHCALMM XPOMaTHa — OT HYK/eoCoM Z10 XPOMOCOMbI.

Hykneocoma — 0cHOBHa#A eanHMLA XpomaTtiHa, coctout u3 yuactka JIHK anuxoit ~200 n.H., KOTOpblil HaMOTaH B 2
060poTa Ha 6enKoBblii OKTaMep, COCTOALLYX U3 AUMEPOB OCHOBHBIX FMCTOHOB HyKneocombl — H2A, H2B, H3 n H4. Tak
KaK rUCTOHbI MMetOT nonoxuTenbHbii 3apap, a IHK 3apsxeHa oTpuuatenbHo, To HyKneocoMbl npeacTaBnAioT coboii
04eHb CTabubHble Komnnekcol. [osTomy Aaxe yxe cobpanHbiii PIC MOXHO CpaBHUTb C NapOBO30M, KOTOpIiA CTOUT
1oz} NapaMi Ha Penbeax, HO exaTb He MOXET, Tak Kak NyTin nepez HUM 3a6appukasnpoBaHbl.

[pouecc «oTKpbIBaHUA» XpoMaTuHa (6enkami KOMM/IeKCa akTUBALMM TPAHCKPUNLIMN) WAK €r0 «3aKPbIBaHUA»
(6enkamn Komnnekca penpeccuin TPAHCKPUNLMK) HOCUT Ha3BaHue «peMofeN1poBaHIe XpoMaTuHay. Pemogenupo-
BaHIe XPOMATVHA 3aKNIOYAETCA BO BHECEHMN B aMUHOKUCTOTHDIE OCTATKM «XBOCTOB» FMCTOHOB (KOPOTKIE KOHLEBblE
nenTiWAHbIE YYaCTKIA, NIexaLLine Ha MoBEpPXHOCTU FobynApHoro 6enka) pasnuuHbix Moaudukauyi. Hanpumep, ructoH
auerunasbl (HAT, histone acetylase) moryT auetunuposatb (Ac) 9-i unm 14-it octatku nu3una (K) B ructone H3 (H3K9ac
um H3K14ac). AueTunbHad rpynna 3apaeHa oTpuLaTeNbHo, NO3TOMY aLeTUAMpOBaHIe NPUBOANT K OCNabnenmto
831 ructoHoB ¢ [IHK, K «pa3pbixneHuto» CTpyKTypbl XpomartiHa («oTkpbiBanmto» JHK), uto no3sonseT ocywiectsutb
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TpaHCKpunumio. Kpome aLieTUNIbHBIX METOK OCTaTKM aMUHOKUCIOT TUCTOHOB MOTYT MeTMpoBaTbca (Me) ructo-

metuntpaHcdepazamu (HMT, histone methyltransferase), Hanpumep, meTuntpacdepasHoii akTveHocTbio obnagaet 6enok MLL (mixed lineage leukaemia), xopotuo
W3BECTHbIN remaTosioram o CBoemy Neiiko30reHHoMy noTeHwyany. MeTunbHble rpynmbl, BHECEHHbIE B TVCTOHbI, CyXaT (Boeo6pa3HbIMIN MeTKaMM, YKa3biBaloLLMMI Ha
COCTOAHME XPOMATVHA (aKTUBHbIIi—He aKTUBHbIN). TV METKY (KoTopble NpeaCTaBAIoT co60ii «CTbIKOBOUHbIE» CaiATbI) MOTYT «y3HaBaTbCA» beikamu KoMNeKca TpaHCKpun-
LM, 4TO NO3BONAET NEepemeLLATb KOMIIEKC B HYXHOM HanpasneHin ((BoeobpasHble yka3aTenu A Hallero «napoBo3a»). MeTubHble rpynbl pacno3HatoTea creunduy-
HbIMI 6enkoBbIMU «xpomogomeHamu» (chromodomain — chromatin organization modifier), a aueTunbHble rpynnbl y3HakoTcA Genkamu, uMeloLumi <6poMooMeHbI»

(bromodomain, Ha3BaHue 13 pybpyKY «yyeHble LYTAT»: XpoM — 6pom).

Kpome 6enkos, obnapatowux HAT- u HMT-akTBHOCTAMM, TPaHCKpUNLy-
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OHHble KOMNNEKCbI cofepat depMmeHTbl, KoTopble MoryT ybupatb Ac- n Me-
METKM C rMcToHOB: rucToH Aeauetunasbl (HDAC, histone deacetylase) u ructox
nemetunasbl (HDM, histone demethylases) cootsetcTBeHHo. benku Komnnek-
COB aKTUBALMYM UM PENPECCMN TPAHCKPUNLUY, YYaCTBYIOLIME B PEMOLENNPO-
BaHMN XpoMaTiHa, 00bIYHO NoAPa3aenaIoT Ha 2 rpynnbl — «nucatenu» (writers,
KoTOpble BHOCAT ONpefesnieHHble METKN B TUCTOHbI) U «uuTatenu» (readers,
KOTOpble y3HaloT 3T MeTKu). COBOKYMHOCTb Pa3NnuHbIX METOK, ABNAIOLMXCA
CUTHaNamu, KOTOpble «YMTaKTCA» Camu Mo cebe n B KOMOMHaLMK ¢ Apyrumn
MOZNOUKALMAMY Ha TEX XKe CamMblX WM COCEHUX TMCTOHAX, MOMyuMNa Ha3Ba-
HUe «TVCTOHOBbIiA KOgp.

BapuaHToB MOAVGUKALWMN TVICTOHOB CYLLECTBYET AOCTaTOYHO MHOTO, 1 NPOLIECC YCTAHOBMEHMA «TeKCTa» IMCTOHOBOTO KOAA ellie NpoAomKaeTca. MoxHO NnLLb 0TMETUTD,
yT0 METUNMPOBaHMUE 4-T0 1 36-T0 0CTaTKOB NIN3MHOB rncToHa H3 (H3K4 u H3K36), Hanpumep, cuntaeTca BaXHbIM MapKepom akTvBaLm TpaHckpunumi. H3K9 u H3K27 aB-
NAITCA MapKepamy penpeccu TPHCKPUMLNK, @ TPUXKAbI METWIMPOBaHHBIiA 91 nu3uH ructoHa H3 (H3K9me3) — npu3Hak KOHCTUTYTUBHOTO reTepoxpoMaTiHa (MoCToAHHO
HeaKTVBHoIA 0bnacti reHoma). MeTka H3K27me3 xapakTepHa Ana penpeccopHbix komnnekcos cemelictga Monukom6 (Polycomb), a meTka H3K4me3 — ana akTusmpytoLmx
TPpaHCKpUNLAK KomnneKcos Tputopakc-cemeiictaa (Trithorax) (cw. Mpunoxenue 1).
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NMpunoxeHune 5 . PHK-unmepgepenyus[25-27]

CerozHa yxe ctano AcHo, uto PHK-unTepdepeHuua (oaHo 13 3HaueHwil (noga interference — nomexa, BMeLLaTeNbCTB0) ABNAETCA BAXHELUMM SMUTeHETNYeCKUM
MeXaHM3MOM Perynauun akTMBHOCTM reHoB. (yTb ero 3ak/Kyaetca B ToM, uTo HebonbLune monekynbl PHK (pa3mepom B 19—25 HykneoTusoB) moryT unu 6nokupo-
BaTb CVHTe3 6enka Ha ypoBHe TPAHCKPUNLMM 1 TpAHCNALMW, WK npocTo pa3pyLuaTb MPHK. Ha cerogHALHNIA eHb M3BECTHO Yxke OrpoMHoe KoanuecTso Takix PHK,
MHOTUe U3 KOTOPbIX MEIOT NpAMOe OTHoLLeHIe K oHKoreHe3y. Monekynbl PHK, yuacTBytowme B npouecce PHK-nHTepdepeHwm, no pasy npusHakos noppassens-
10TCA Ha HECKONbKO KNaccoB. Y yenoBeka Havbonee Yacto BLIABNAIOTCA TaK Ha3biBaemble kopoTkue uHTepdepupytowme PHK (siRNA, short interfering) u mukpoPHK
(miRNA, ana ynobcrsa nanee mbi 6yzem ucnonb3osarb TepmuH miPHK ana o6oux unos PHK). Tenbl, koaupytowme miPHK, moryT pacnonaratbca Kak B MeXreHHbIX
yuactkax [HK (yacto 06pa3ya knactepbl reHOB), Tak 1 BO BHYTPUTeHHbIX yuacTKax (MHTpoHax). (uHTe3upoBaHHas ¢ 3Tux reHos PHK npetepneBaer paa moandukaumii
(npoueccuHr), ocyLecTBAAEMbIX GepMeHTaMK, HeKOTOpbIe U3 KOTOPbIX UMeloT cBoeobpasHble Ha3BaHuA. Hanpumep, depmenT (PHKa3a), KoTopbiii nepBbiM paspe3a-
eT He3penyio miPHK, Ha3biBaeTca «[lpowa» (Drosha — Ha nBpuTe 370 C10BO NpeALecTByeT nponoseau, Tna, «Hy, ¢ borom!»), a 6enok, kotopbiii pabotaet ¢ Drosha
B KOMMeKce (CBA3BIBAETCA M «3aKPbIBAET» OT ruAponu3a ¢pyHKumMoHanbHble dparmentsl PHK), nonyunn co3syuHoe uma «Mawa» (Pasha). Ewe onHa paspesatowas
miPHK PHKaza nonyuuna nma Dicer (0BoLuepe3ka), a cemeiicTBo 6enkoB, dopmupyroLumx GuHanbHblil akTuBHbIi komnnekc ¢ miPHK, Ha3BaHo «aproHasTamu» (AGO,

argonaute).

MEMIEHHbDIE BHYTPHTIEHHDIE

YU acTKM FUSCTRNA KNAcTepbl rEHOE

Monekynbi miPHK cogepaat komnnemeHTapHble Apyr Apyry yuacTku (ManvHx- [—_-mmm _L—.:miF'NA I-—r;inm -y
ApOMbl), Mo3TOMy 06pa3yioT BTOPUYHYI0 CTPYKTYPY B BUAe «WNUIbKu». B aape +i H
Drosha otpe3aer KoHueBble yuactkin ucxopHoit miPHK (pri-miRNA), He Bxogswme L’ F -C—) F F
B «LUNMIbKY», U 06pasytowasca npyu 31om pre-miRNA skcnopTupyetca TpaHc- pn,m-,nmcj P,.,-,m-,HNArE CE
nopTHbIMU Genkamu (exportin's) B uutonnasmy. 3gecs PHKasa Dicer otpe3aer E E
yactb ot pre-miRNA, npu 31om obpasyetca KopoTkuii (19-25 H.) PHK-gynnekc h:!rosha__ () . Drosha )
(miPHK-miPHK*), kotopbiii Bmecte ¢ Dicer u 6enkom cemeiictBa AGO (Takke o

anaetca PHKa3oii) o6pasyet PHK-3aBucumblit komnnexc penpeccun (RISC, RNA- Pre-miRNA “*E

induced silencing complex). OgHa u3 weneit PHK-pynnekca («naccaxupckas, EARONE ¥ Aapo
miPHK*) pacwennaetca AGO n ypansetca u3 komnnekca Bmecte ¢ Dicer. Mony-

YMBLLWIACA aKTUBHBII KOMMAEKC, coepxaLumii «pabouyto» Lenb (miRNA), aTaky- /

eT monekynbl MPHK, cuHTe3upoBaHHble Ha reHe-MuLLeHU AaHHoro Buaa miPHK. F L Bl
(BazbiBasch ¢ MPHK, komnnekc RISC moxeT feiicTBOBaTH ABYMA Cnocobamu: ecin ,E

cTpykTypa miPHK nonHoCTbio KOMMAeMeHTapHa yyacTky BA3biBaHuA Ha MPHK, ‘E__

10 AGO pacwennaet MPHK, ecnm xe miPHK u MPHK He nonHocTblo cooTBeTCTBYIOT Dicer ‘

Apyr apyry, To o6pazytowyuitca miPHK—MPHK-gynnekc npocto 6nokupyet cunte3

6enka, npenatctBya npoxoxaeHnio MPHK uepes pubocomy. ereeed_ber miRNA-MIRNA® duplex

OcHoBHble otnnuna miRNA ot SiRNA 3akniouatotca B ToM, uto reHbl miRNA

. RISC
00bIYHO UMEIOT BHYTPUTEHHYI0 Nokanu3aumio, a relbl SiRNA pacnonaraiotca B ~
MeXreHHbIX nokycax. Kpome Toro, ecnn miRNA penpeccupyet cunTe3 6enika, To mIRNA_
monekynbl SiRNA BbibiBaloT gerpagaunto MPHK. Mo cBoum onyxonepoaHbim / \
(BOiCTBaM reHbl MiPHK moryT 6biTb Kak OHKOreHamm (eCv OHU MHAKTUBHUPY- penpeccys TPAHCHALMH perpapaums MPHK
10T reHbl-Cynpeccopbl), TaKk 1 reHaMi-cynpeccopamm (CIn OHU UHAKTUBUPYHT ‘ =

S e —

OHKOreHbl). OHKOTeHHbIM NOTEHLMANoOM MOTYT Takxe 06MajiaTb reHbl, KOTopble (—\ AAA

KonmpytT GepmeHTbl, yuacTaytowme B npoueccunre miPHK.

—&%}—*-"—&—'}—m = ——K-‘Q—am
pubocoma

Monekynbl miPHK ctanu yHuKanbHbIM WHCTPYMEHTOM ANA MONEKYNAPHO-
KNIETOUHDIX UCCTIef0BAHMIA in Vitro v in vivo, KOTOPbI N03BONIAET OTHOCUTENbHO JIETKO BKMIOYATb U BbIKIIOYATh HY>HbIe reHbl. I ux npuMeHeHns fOCTaTOYHO TOMbKO
3HaTb HYKNeOTMAHYI0 MOC/eA0BATENIbHOCTb FeHOB, Ha KOTOpble Bbl cOBupaeTech BO3AeiiCTBOBATb. 3T Xe ocobeHHocTy npumenenna miPHK, BepoaTHo, no3sonAT
pa3paboTaTb Ha 1X 0CHOBE HOBOE NOKONEHMe YHIBEPCANIbHBIX (M0 MeXaHU3My AeiicTBYA 1 CMocoby NpoM3BOACTBA) NeKapCTBEHHbIX NPeNnapato. ¢ MAeanbHoi Crewy-
duuHocTbl0. Hanpumep, nekapcTs, KoTopble GyayT HaLeneHbl TonbKo Ha MPHK, HecyLuve natonoruyeckue MyTaLmi, WM Ha y4acTki «CTbIKOBKW» B XMMepHbIX MPHK,
BO3HMKAIOLLVIX B pe3ysbTaTe NeiK030reHHbIX XPOMOCOMHbIX TpaHCToKauwit. pu 3tom Takue miPHK He 6yayT BAnATb Ha paboty HopmanbHbIX reHoB B 340POBbIX 1
BONbHbIX KNETKax.

B snureHetryeckoM KOHTpojie audbdOepeHLIMPOBKA
KPOBETBOPHBIX KJIETOK Takke MPUHUMAET ydacTue OOJib-
moe yrcino MukpoPHK paznmuunoro tuna (cm. Ipuoxe-
Hue 5) [16].

Bonbiive Hamexapl B paboTax MO MepenporpamMmu-
POBaHUIO COMAaTUYECKMX CTBOJIOBBIX KJIETOK BO3JIAraroTCs
Ha UCIOJIb30BaHUE «KOKTelel» U3 (hakToOpoB aKTUBALUU
TpaHckpummmu (rmoaodHeix nape GATA1-PU.1) [17, 18].
Jleitko3Hble cTBONIOBBIE KieTKH [19, 20], BeposSTHO, Takxke
00JIaJaf0T CIIOCOOHOCTBIO K MEPENPOrpaMMHUPOBAHUIO (pe-
TPOrpaMMHUPOBAHUIO, T. €. BO3BPALLEHUIO Ha 0oJiee BBICO-

KUiA ypOBEHb MOTEHIIMM), TaK KaK OHU 00JaaatoT CIoco0-
HOCTBIO K CaMOTIO[IEPXKaHWIO, OJIM3KOI K YPOBHIO CaMo-
nomaepxanust HSCs.

B aroii nexkuuu (B pazaene «MexaHrn3Mbl KOMMUTUPO-
BaHMSI KPOBETBOPHBIX Ki1eToK» U [lpunoxeHusx 3—4) mbl
paccMoTpenu o0lue MeXaHU3Mbl  (DYHKIIMOHUPOBAHUS
KOMIUIEKCOB aKTUBAIIMM TPAHCKPUIIIIMM, KOTOPBIE TTOABEP-
rarotcs HapyieHusiM npu MyTarmsx I knacca.

Caedyrowas aexuus 6ydem nocesueHa QyHKUUOHUPOBA-
HUFO OCHOBHbIX Nymeill CUSHAALHOU MPAHCOYKUUU, KOMOpble aK-
mueupyromcs npu mymauusx I kaacca.

42010



NEKUMMN AN BPAYEN

42010

1. Bnamumuipekasi E.B. MexaHu3Mbl KpoBeT-
BOpEHYSI 1 JTeliKeMoTeHe3a (IIMKIT JIEKIHIA).

M. IuHactus, 2007.

2. Hanahan D., Weinberg R. The hallmarks of
cancer. Cell 2000;100(1):57—70.

3. KormiuH b. Heorutactryeckast KiieTka: OCHOB-
HblE CBOMCTBA M MEXaHU3MBbI X BOSBHUKHOBEHHSL.
IMpaktrueckast onkororust 2002;3(4):229—-35.

4. Colotta F, Allavena P, Sica A. et al. Cancer-
related inflammation, the seventh hallmark of
cancer: links to genetic instability. Carcinogenesis
2009;30(7):1073—-81.

5. LuoJ., Solimini N., Elledge S. Principles of
cancer therapy: oncogene and non-oncogene
addiction. Cell 2009;136(5):823—37.

6. Negrini S., Gorgoulis V., Halazonetis T.
Genomic instability — an evolving hallmark of
cancer. Nat Rev Mol Cell Biol 2010;11(3):220—8.
7. Kelly L., Gilliland D. Genetics of myeloid
leukemias. Annu Rev Genom Hum Genet
2002;3:179-98.

8. Radtke ., Mullighan C., Ishii M. et al.
Genomic analysis reveals few genetic alterations

in pediatric acute myeloid leukemia. PNAS
2009;106(31):12944—9.

9. Stavropoulou V., Brault L., Schwaller J. Insights
into molecular pathways for targeted therapeutics in
acute leukaemia. Swiss Med Wkly 2010;140:1-8.

N umepamyopa

10. Yeprkos WJ1., dpuse H.W., BopobseB A.W.
Cxema KpoBeTBopeHusl. TeparneBTiiecKuii apxuB
2006;7:5—12.

11. Yeprkos WJ1., dpuze H. 1. AudbepeH-
LIMPOBOYHBII MOTEHLIMAT CTBOJIOBBIX KITETOK
(mpobniema rutactiaHocty). BectHuk PAMH
2005;10:37—44.

12. Burda P, Laslo P, Stopka T. The role of PU.1
and GATA-1 transcription factors during normal
and leukemogenic hematopoiesis. Leukemia
2010;24(7):1249-57.

13. Graf T, Enver T. Forcing cells to change
lineages. Nature 2009;462:587—94.

14. Ceredig R., Rolink A., Brown G. Models of
haematopoiesis: seeing the wood for the trees. Nat
Rev Immunol 2009;9(4):293—300.

15. Orford K., Scadden D. Deconstructing stem
cell self-renewal: genetic insights into cell-cycle
regulation. Nat Rev Genet 2008;9:115—28.

16. Gangaraju V., Lin H. MicroRNAs: key
regulators of stem cells. Nat Rev Mol Cell Biol
2009;10:116—25.

17. MacArthur B., Maayan A., Lemischka I.
Systems biology of stem cell fate and cellular
reprogramming. Nat Rev Mol Cell Biol
2009;10:672—81.

18. Hochedlinger K., Plath K. Epigenetic
reprogramming and induced pluripotency.

Development 2009;136:509—23.

19. Wang J., Dick J. Cancer stem cells: lessons from
leukemia. Trends Cell Biol 2005;15:494—501.

20. dpuze H.W. Pazmuuist Mexy TeMKO3HBIMU
1 HOPMATTBHBIMHU KPOBETBOPHBIMY CTBOJIOBBIMI
kieTkamu. Oxkoremarosoryst 2006;1—2:5-9.

21. Maston G., Evans S., Green M. Transcriptional
regulatory elements in the human genome. Annu
Rev Genom Hum Genet 2006;7:29—59.

22. Fuda N., Ardehali B., LisJ. Defining
mechanisms that regulate RNA polymerase 11
transcription in vivo. Nature 2009;461:186—92.

23. Georgopoulos K. Haematopoietic cell-fate
decisions, chromatin regulation and ikaros. Nat
Rev Immunol 2002;2:162—74.

24. Cloos P, Christensen J., Agger K. et al. Erasing
the methyl mark: histone demethylases at the center
of cellular differentiation and disease. Genes Dev
2008;22:1115—40.

25. Van Rooijj E., Olson E. MicroRNAs:

powerful new regulators of heart disease and
provocative therapeutic targets. J Clin Invest
2007;117(9):2369—76.

26. Jinek M., Doudna J. A three-dimensional view
of the molecular machinery of RNA interference.
Nature 2009;457:405—12.

27. Wang V. MicroRNA-based therapeutics for
cancer. BioDrugs 2009;23(1):15—-23.



KOHOEPEHLUUMN, CUMNO3NYMbI, COBEWAHUS

Coob6weHue o XXI BcemupHoM npomuBopakoBOM KOHrpecce

JI.JO. KauanoB

Poccuiickuii eocydapcmeennbiii meduyuHnckuil ynugepcumem, Mockea

XXI WORLD CANCER CONGRESS. 18-21 AUGUST 2010, SHENZHEN (CHINA)

D.Yu. Kachanov
Russian State Medical University, Moscow

C 18 mo 21 aBrycra 2010 . mon arunoii BcemupHoro
coro3a no 6opsde ¢ pakoM (International Union Against
Cancer, UICC) B lllenpukene (Kwutait) mpomen XXI
BcemupHnsbiii mpotuBopakoBbiii KoHrpece (World Cancer
Congress). UICC spnsiercss KpynHeideil B MUpe He-
MpaBUTEJILCTBEHHOI oOpraHu3auueit, cozgaHHoi B 1933
I, OCHOBHOI IIeJIbI0 KOTOPOU SIBJIsieTCsl 60pbh0da ¢ OHKO-
JIOTUYECKMMU 3a00JIEBAHUSIMU. DTa LIEdb BBIPAXKAETCI B
nesuse UICC — «B HampaBiieHur rio6aibHOTO MPOTUBO-
pakoBoro koHTpoJis» (Towards the global cancer control).
Hns1 noctkenus aroit uenu UICC KoopauHupyeT paboTy
6onee 370 opranuzauuii B 118 crpanax mupa. BceMupHbIii
TMPOTUBOPAKOBBII KOHIPECC MPOBOAUTCS OAWH Pa3 B JIBa
rofa. BaxHbIM JOCTMXKEHMEM MPOLUIOrO KOHIpecca, KO-
Topsblit ipoxonun B Kenese (ILBeitiapusi) B aBrycte 2008
L, SdBUWJach pa3paboTtka BceMupHON NPOTMBOPAKOBOM
nexnaparmu (World Cancer Declaration). B Heit copmy-
JINPOBAaHbI OCHOBHBIE 33/1a4U, KOTOPbIE HEOOXOIUMO pea-
JIN30BaTh MUPOBOMY coo01ecTBY K 2020 . C LeJIbIO yIyd-
IIEHUS TTIPOTUBOPAKOBOTO KOHTPOJISI B INIOOATBHOM MUDE.
OTH 1IeJA BKITIOYAIOT B Ce0s1 MOBCEMECTHYIO JOCTYITHOCTD
CHCTEM MPOTUBOPAKOBOTO KOHTPOJIST; pa3padoTKy 3ddex-
TUBHOU CUCTEMBI Yy4y€Ta U MOHMUTOPUHTIA 3JI0KAYE€CTBEH-
HbIX HOBoOOpa3oBaHuil (3H); 60pbOy ¢ TabaKOKypeHUEM,
YHOTPeOJIEHUEM AJTKOTOJS Y OXUPEHWEM; BHEAPEHNUE T0-
BCEMECTHOM BaKIIMHALIMY [TPOTHUB renaruta B u Bupyca na-
MWIIOMBI YeJIOBEKA; MPOTUBOAEWCTBUE PACTIPOCTPAHEHUIO
MUGbOB, OKPYXAIOIIUX OHKOJOTUYECKUE 3a00JIeBaHUS;
BHEJpeHUE TMporpaMM paHHeil auarHoctuku 3H; moBbI-
IIEHWE JOCTYMHOCTU MEIULIMHCKOW MOMOIIM JJISI OHKO-
JIOTUYECKUX OOJBHBIX; TTOBCEMECTHYIO TOCTYITHOCTh HaJl-
JINAaTUBHOM TOMOIIM U Ka4YeCTBEHHOTo 00e300JIMBaHUS;
CO3IaHNE YCJIOBUIA JUISI TIPOJOJKEHHOTO METULIMHCKOTO
00pa3oBaHUsI MEIUIIMHCKUX PAOOTHUKOB; YMEHBIIECHUE
SMUTPALIUU  CIEHUATIMCTOB, 3aHUMAIOIIUXCS JIEYEHUEM
OHKOJIOTUYECKUX OOJIbHBIX; 3HAYUTEIbHOE YIIy4dllIeHUE
BbDKMBAEMOCTH MALIMEHTOB BO BCEM MUDE.

ITporpamma XXI koHrpecca B IlleHpuxeHe ObU1a pas-
paboTaHa C y4eTOM BBIIIETIEPEUMCICHHBIX Lene. JleBus
KOHTpecca 3ByJa Kak «IIpodmiaktnpoBats TO, 4TO MOX-
HO NPOUIAKTAPOBATh, JIEYUTh TO, YTO MOXHO BBUIEUUTH
U CO3[MaTh CUCTEMY, IMO3BOJISIOUIYIO 3TO OCYILIECTBUTH»
(Preventing the preventable, Treating the treatable, Systems

to make it happens). B paboTe KoHTpecca MpUHSIIA y4acTre
3222 nmeneratoB u3 92 crpaH Mupa. B paMmkax KoHrpecca
6b110 IpoBeneHo 104 ceccnm.

B noxnane /1. @opmana (D. Forman), sieistorierocst
OIHMM W3 Pa3pabOTIYMKOB MEXIYHAPOIHOTO 3MHUAEMHOIIO-
rnaeckoro mpoekta GLOBOCAN 2008, ocyriecTrieHHO-
ro MeXnyHapomHbIM areHTCTBOM MO MCCJIENOBAHUIO paka
(International Agency for Research on Cancer, IARC), 6pun
TPEACTARJIEHBI JAHHBIE O 3a00JIEBAEMOCTY U CMEPTHOCTU OT
3H B mupe. [To nanHbM npoekTa B 2008 & B Mupe 3a0071€510
12,7 muH yenoBek, 7,6 miaH noru6io or 3H, npu atom 56%
BIIEPBbIE 3aPETVICTPUPOBAHHBIX CTyJaeB 3a00JeBaHus  63%
CMepTeil PUIIUIOCh Ha pa3BUBarolMecs crpaHbl. K coxa-
JIEHUIO, TPOTHO3 Ha OrmvpKaiiiie 20 JIeT ocTaeTcsl HEyTell-
tesbHbIM. MccnenoBatenu nonaratot, uto B 2030 . OyzaeT 3a-
peructpupoBaHo yxe oosee 21,4 MitH ciydaeB 3H, ripu aTom
OCHOBHOI MPUPOCT 3a00J1eBaEMOCTH TPUAETCS Ha CTPaHbI
C HU3KUM YPOBHEM XU3HU.

B noxumane A. Yimbspuxa (A. Ullrich) u3z BcemupHoii opra-
HU3aumu 3apaBooxpaHeHust (BO3) ObU10 MOAUEPKHYTO, YTO
pa3paboTKa, BHEIPEHNE U, [TIABHOE, OLIEHKA PE3Y/IBTaTOB JII0-
OBbIX MEPOIPUSTUI, HAMIPABIEHHBIX Ha KOHTpoib 3H B m0-
MyJISILIKA, BO3MOXHBI TOJTBKO IMPU HATMYUU TOYHBIX U TIOCTO-
BEPHBIX JTAHHBIX, IMPEIOCTABISIEMbIX KAHIIEP-PETUCTPAMMU.
JOCTyIMHOCTb TaHHBIX IO 3a00J1EBAEMOCTU U CMEPTHOCTH OT
3H sBnsercs onHoit u3 Leneit BceMupHO# MpOTHBOPaKOBOM
neknapaimu. O00011as pas3aes, MOCBSILIEHHbINA MUIEMUO-
Joruu 3H, nupektop IARC K. Yanea (C. Wild) moquepkHyit,
YTO KAHLEP-PETUCTPhI OCTAIOTCS KITIOUYEBBIMU DJIEMEHTAMU
CUCTEMBI MOMYJSLMOHHOIO IMPOTUBOPAKOBOTO KOHTPOJISL
Cobupaemble KaHIIEp-pETUCTPaMU TaHHBIE TO3BOJISIOT ILJ1a-
HUPOBaTh MEPOIPUSTHUS, HAllPABICHHBbIE HA YMEHBIICHUE
BsHUS 3H Ha momyJsmio, reHepupoBaTh STUOJIOTUYECKUE
TUIOTE3bl BOBHUKHOBEHUS paznyHbIx popm 3H, yiaydiatsh
noHuMaHue 3tuosioruu 3H, npenocTassist JaHHbBIE O Maly-
€HTaX U UCXO[aX X Tepanuu JJIs1 Pa3IMYHbIX SMUIEMUOJIO-
TUYECKUX UCCIIETIOBAHUI, OLICHUBATh BHEAPEHUE OTAEIbHBIX
3JIEMEHTOB MPOTUBOPAKOBOTO KOHTPOJISL.

Bb10 0OTMEUEHO, YTO HEOOXOAMMO PACCMATPUBATH OH-
KOJIOTMYECKME 3a001eBaHMsI COBMECTHO C JIPYTMUMU HEWH-
(bexiMoHHbIMU  320071EBaHUSIMU, TAKMUMU KaK CaxapHBIA
JMabeT, XpoHWYecKre 3ab0NeBaHusl JIETKUX U CEepaeYHO-
COCYOUCTBIE 3a00JI€BaHUS, TTOCKOJIbKY BCE MEPEYUCTICHHBIE
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TPyHIbl OoJie3Hel MMEIOT oOlue hakTopbl prcKa (Taba-
KOKYpeHMe, YIOTPeOIeHUST aJIKOTojIsl, HU3Kast (hr3ruIecKast
aKTUBHOCTb, OXHPEHUE) U, CJICHOBATEIBHO, MEPOIPHUSITHS
Mo MX MPoUIaKTUKE TaKXKe BO MHOIOM CXOIHBI. Pacue-
Thl IMOKa3bIBaIOT, YTO 30—40% OHKOJIOrMYecKMx 3abosieBa-
HUI MOTYT OBITh NMPOMPUIAKTAPOBAHBI MyTEM AJTMMUHALIMA
yKa3aHHBIX BbIIe (akTopoB pucka. C Leblo YIydIlIeHNs
MEPONPUSITHIA TI0 MPUBICYSHUIO OOIIIECTBEHHOCTH 1 TIOJIM-
TUYECKMX CTPYKTYP K TIpobsieMe HeMH(DEKIIMOHHBIX 320051~
BaHMI1 ObUT CO31aH AJTbSTHC HEMH(DEKIIMOHHBIX 3a00JIeBaHMIA
(Non-Communicable Disease Alliance), 00beIMHUBLINIA
UICC, MexnyHaponHyto eneparmro quadera (International
Diabetes Federation), BcemmnpHyto ¢enepariiio 3a601eBaHMiA
cepmiia (World Heart Federation), BcemupHbIii cOr03 110 60pb-
0e ¢ TyOepKyie3oM U 3abosieBaHusIMU Jierkux (International
Union Against Tuberculosis and Lung Disease). 3HaunTeb-
HBIM JOCTIDKEHUEM AJIbSTHCA SIBUJIOCH TO, UTO IIpobIeMa He-
MH(PEKIIMOHHBIX 3a00/IeBaHMIA OyIeT pacCMOTpeHa Ha caM-
mute OOH, xotopslit coctonTes B ceHTs10pe 2011 1t

boprda ¢ TabakoKypeHHeM SIBISIETCSI HEOTheMIIEMbIM
3JIEMEHTOM ITPOTUBOPAKOBOI OOpLOBI. B HecKonbKIX T0KIIa-
JIax ObIIO YOIUTETLHO MPOAEMOHCTPUPOBAHO, KaK TAbauHast
WHIYCTPUs IIPOTUBOACHCTBYET MPUHSITHIO 00JIee XKECTKIX 3a-
KOHOB, perfTaMeHTUPYIOLIMX yIoTpedieHve Tabaka. MeTorbl
TabayHOI WMHIYCTPUU BKITIOYAIOT CITOHCUPOBAHUE CPEICTB
MaccoBO MHGOPMALIUY Y TTOJIMTUIECKIX ABWKEHUIA, JIOO-
OupoBaHKe, KOPIIOpaTUBHBIC JOTOBOPHI U T. A. bbuia mom-
YepKHYTA TeCHasl CBS3b MPOM3BOOUTENICH Tabaka C IpaBU-
TEJILCTBEHHBIMU opraHm3anvsMu. B noknane M. PayranaxTi
(M. Rautalahti) «Kak maneHbkas OUHISHIWS UCIyTajia
GOJIBILIYIO TAOAYHYIO MHAYCTPHIO» OBLTO ITOKAa3aHO, KaK Ila-
HOMEPHO MPOBOIMMAsI B 3TOM CTpaHe paboTa Imo 00phoe ¢ Ky-
pEeHMEM MpuUBesia K IIPUHSITUIO B aBIYCTe 3TOT0 rofa oecrpe-
LIEICHTHOTO 10 KECTKOCTU 3aKOHA, KOTOPBIA, TT0 MHEHUIO
aBTOpOB, MO3BOUT K 2040 . caenate MUHASHINIO CTpaHOI
CBOOOIHOI OT Tabaka.

Bo MHOIMX BBICTYIUIGHUSIX MPO3BYYasa MBICTH O TOM,
YTO HEOOXOMMMO CKOHIIEHTPUPOBATh YCUIMSI MUPOBOIO CO-
o01ecTBa Ha 0OpLOE C OHKOJIOTMYECKMMU 3a00JIeBaHUSIMU
B CTpaHaX C HU3KUM 1 MPOMEXYTOYHBIM YPOBHEM JIOXOIOB
HacesieHus. Kak yxe oTMeuasoch BhIllie, OCHOBHOI POCT 3a-
00JIeBa€MOCTY OTMEYAETCSI B Pa3BUBAIOIIMXCS CTpaHaX, IPU
3TOM MHOTHE KOMIIOHEHTHI CUCTEMBI IIPOTUBOOITYXOJIEBOIO
KOHTpOJIS, 3(((PeKTUBHO BHEIPEHHbIE B Pa3BUTHIX CTpaHaX,
OCTAalOTCS JOCTYITHBIMU TOJILKO HEOOJIBIIION YacTH Hacese-
HUA. DTO KacaeTcsl Kak JieueOHbIX MEpONpUSITHIA (JTydeBast
Teparnus, NMaUIMaThBHAS TIOMOIIb), TaK W MEPOIIPUSITHUA,
HaIlpaBJIeHHBIX Ha TIEPBUYHYIO 1 BTOPUYHYIO TIPOGIIAKTH-
Ky 3H (BakumHauus npoTyB BUpYyca ManIIOMbI YeJIoBeKa,
CKPVHMHT paKa IIeMKA MaTKK U T. 1.). beiio momyepkHyTO,
YTO JOCTYIHOCTD MaJUTMATUBHOM ITOMOIIY B pa3BUBAIOLINX-
Cs1 CTpaHax ocTaercsl oyeHb HM3KOi. [Ipu 3ToM mBe TpeTn
OOJIbHBIX, TIOJMYYAIOIIMX ITPOTHBOOITYXOJIEBYIO TepaIuio,
CTPaaloT OT 0OJIEBOTO CUHAPOMA PA3IMIHOM CTEITIEH! BbIpa-
xeHHoctu. [Ix. Knepu (J. Cleary) u3 Yausepcurera BuckoH-
cuHa (CIIIA) nomuepkHyJI, 4TO afeKBaTHOEe 00e300IMBaHIE
C BKIIIOYEHHMEM HAPKOTUUECKUX AaHAJIbICTUKOB SIBIISIETCS
OITHUM M3 HEOThEMJIEMBIX MpaB 4yesioBeka. OH OTMETHII, YTO

npo6eMa obecIieueHUsT HY>KIAIOIIMXCS OIaTaMU JIESKUT He
TOJIBKO B MEIUIIMHCKOM IIOCKOCTU, HO TPeOyeT MPUHSATHS
TMOJIMTUYECKUX PELLICHUN.

3HaYMMOCTb MPOOJIEMBI TAJUTMATUBHOM Teparu ITOMI-
YyepKuBaeTcsl TeM (PaKTOM, YTO JaHHOMY BOIIPOCY Oblla
TIOCBSIIICHA €IMHCTBEHHAS CIeLMaIN3MpOBaHHas JeTcKast
ceccusl Ha KoHrpecce. B noknanax u3 4 crpaH ObUIO Mogyuep-
KHYTO, YTO MaJUIMaTUBHAsI ITOMOIIb SIBIISIETCS 00s13aTesTh-
HBIM 3JIEMEHTOM MHTErpajbHOIO MOIXOAa K IalMeHTaM
C XKM3HEYTpOKaOIIMMHK 3a00j1eBaHusIMI. [1pu aTOM ee posib
3a4YacTyI0 HEIOOLIEHMBAETCSI HE TOJBKO OpraHu3aTopamMu
3MPaBOOXPAaHEHNsI, HO U JETCKMMM BpadyaMU-OHKOJIOTaMMU.
OmHUM U3 OCHOBHBIX TOIXOMIOB IS IIPEONOJCHMS yKa-
3aHHBIX IMPOTUBOPEYUI CITy’KUT OOyIeHHE MEIUIIMHCKOIO
MepcoHaa MPUHLINIIAM Ma/UIMaTUBHONM MEIUIIMHBI U pac-
IIMPEHNE MEXIYHAPOIHOIO COTPYIHMYECTBA B YKa3aHHOM
obmacty. [TepBbIM 11aroM K 00beIMHEHUIO CIICLIMATCTOB,
3aHMMAIOIIMXCS NAJUIMAaTUBHOM TepaIuen, SBUJIOCh CO3a-
HYe MeXIyHapOTHOTo COOOIECTBa CIEIMAIMCTOB, OKa-
3BIBAIOIIMX TaKyto roMolb aetsiM (International Children’s
Palliative Care Network, ICPCN).

OtnenbHas ceccHsl ObLIa TTOCBSIIIIEHA PO MHGOpMa-
LIMOHHBIX TEXHOJIOTMI B MEPOIIPUSTHUSIX CUCTEMBI IIPOTHUBO-
pakoBoro KoHTpoJist. FO. Kunrana (Y. Quintana) usz Jletcko-
ro uccnenoBaresibckoro rocnutanst Cs. Mynsi, Memduc,
CIIA (St. Jude Children’s Research Hospital) mocssitin
cBoit goknan caiity Cure4Kids, ocHOBHOI1 3amaueii KOTo-
pOro SBJISIETCS PACHPOCTPAHEHUE 3HAHWM O HOBEMIIIMX
TEXHOJIOTMSIX OKa3aHUS MEOUIIMHCKOM IIOMOIIM AETSIM
C OHKOJIOTMYECKUMHU U APYTUMHU KU3HEYTPOXKAIOIIMMU 3a-
OoJIeBaHUSAMU. DTOT caifT, co3naHHbli B 2002 L., B HACTOS-
1ee BpeMsl SIBISIETCS KPYIMHEUIM B MUpe MH(OpMaIM-
OHHBIM MOPTAJIOM, TOCBSIICHHBIM IETCKOIl OHKOJIOTMM 1
00BenrHseT 6osee 20 THIC. 3apernCTPUPOBAHHBIX ITOJIB30Ba-
Teneii B 6osee yem 100 crpaHax Mupa. OmHUM 13 pa3nesioB
YKa3aHHOTO MHTepHeT-nopTana seisiercs Oncopedia, B Ko-
TOPOI TTOJTL30BATEI MOTYT pa3MelliaTh U 00CYKIaTh MHTE-
PECHBIE U CIIOXKHBIE CTydar OHKOJIOTMYECKUX 3a00JIeBaHU
y nereil. Takxe B JOKIamax ceCCUM ObUIM MPEACTABICHbI U
JIpyrie MHTepHET-TEXHOJIOTUM, HAIpUMep, CO3IaHue BeO-
ropTaja, HalpaBJIeHHOIO Ha OPraHM3allii0 MHTEPHAIIO-
HaJIbHBIX KTMHIIECKUX MCCIIENOBAHMIA, €T0 pa3padaThIBalOT
B CIIJA B HaumonansHoM nHcTUTyTe paka (National Cancer
Institute, NCI), 1 co3nanue nH(pOpMalMOHHOIO caiiTa It
Jat, m3nedeHHbIX oT 3H B ToponTto (Kanama).

Bce BbImIeckazaHHOE CBUICTENBCTBYET O TOM, UTO Ce-
TOIHSI IIPOTUBOPAKOBBIA KOHTPOJIb CTAJl OMHOU U3 COCTaB-
HBIX YacTeit 00IIIeCTBEHHOIO 310POBbsI M ITPpeHeOperaTh Bo-
MPOCaMU CO3IaHUS CUCTEMBI MOITY/ISIIIMOHHOTO KOHTPOJIS
B 00J1aCTU OpraHU3alMM CIECLMATM3UPOBAHHON CITy>KOBI
MPOCTO MpecTyrHO. B pamkax paGotel co3naHHOro B PO
HarmmonanbHoro o61ecTBa JETCKUX TeMaToOJIOTOB M OH-
xonoroB (HOJII'O) Bonpocam co3naHust MOMyJISIIMOHHBIX
PETUCTPOB ITIAaHUPYETCS YACIUTh 0coboe BHUMaHMe. KoH-
rpecc B llleHbuwkeHe momaepkai I1eB13 HAIIIero O0IIecTBa
«O6u1re ycuaus Bo 0J1aro nereii», KOTOphIi MoguyepKuBa-
€T 3HAUMMOCTb YCUJIMI Bpauei v rpak IaHCKOTo O0l1LeCTBa
B nene neuenust 3H y nereii.



KOPPECMOHAEHLMS

Iiybokoysancaemas pedaxuus!

C HemomfeabHBIM MHTEPECOM IIPOYET CTaThiO
A.C. Pouuk u coaBtropoB «Koppekiysi remocrasa
y Aeteit ¢ ocTpbIM JTUM(POOIaCTHBIM Jieliko3om». Cra-
ThSl YUTACTCS KaK JETEKTHB, TaK KaK C KaXKIbIM HOBBIM
MpeUTOXXEHUEM U a03alleM €€ CMbICI CTAaHOBUTCS BCE
Oosiee 1 OoJiee 3aralOuHbIM.

3aranky HauyMHAIOTCS Cpas3y IOCJIE COBEPILIEHHO
JIOTUYHBIX M XPECTOMATUIHBIX YTBEPXKACHUI O TOM, UTO
reMopparnueckuit cuHapom (I'C) u HapylieHust Koary-
JISILUW SIBJISTIOTCS. YaCTBIMM CITYTHUKaMU TeMOOJI1acTo-
30B W MXJICUCHMSs], a JUISI TOTO, YTOOBI TPABUIIBHO JIeYUTh
I'C (vn1m npegoTBpalliaTh €ro) Hy»KHO 3HaTh €ro IMpu-
YUHY W TatoreHe3 pa3Butuis. C 3TMMU YTBEPXKICHUS -
MU CJIOKHO TTOCIIOPUTb, OMHAKO KaKOM e ITyTh Tpel-
JlaraloT aBTOPbI VIS BbIsIBIEHUS ipuurHbl ['C 1 Kakum
00pa3oM J10Ka3bIBalOT 3(PEHEKTUBHOCTh BLIOPAHHOIO
mytu? K coxaneHuto, 10 KOHIIA CTaTbl 3TO OCTAeTCs
aOCOJTIOTHO HETTOHSITHBIM, 8 BBIBOJIBI HE COBCEM JIOTMY-
HO BBITEKAIOT U3 ITPOBEACHHOI pabOTHI.

Ilocne mpouteHus pasaena «Martepuanbl U MeTO-
JIbl» IS MEHST TaK Y OCTaJIOCh 3araikoi, 4To Xe Io-
CJTy>KWJIO OCHOBOW /151 BHIOOpA OMMChIBAEMBbIX XapaKTe-
pUcTUK 00bHBIX. Llemyto Tabuily aBTOpbl MOCBATUIN
BO3pacTy U MoJjty 00JbHBIX (MTpaBaa, He BKIIOUYMB B Hee
MAalMEeHTOB U3 KOHTPOJILHOM TPYIIThI), OMHAKO B AaJIb-
HelileM (B pe3yJisTaTtax paboThl) BIMSHUE 3TUX (haKTo-
POB Ha uTo-1100 (HapyleHue reMoctasa, I'C u apdek-
TUBHOCTbD €T0 JICUEHUS U T. [1.) AaKe He aHATU3UPYeTCS.
IToapoGHO onucaHo, Ha KaKuX MpUOopax, U Mo KakKuM
METOIMKAM TIPOBOIWIIOCH OIPEIe/ICHUE TeX VI MHBIX
roKa3zartesieii, OMHAKO HET HM CJIOBa O TOM, KaKOBBI
ObUTY TPaHULIbI IIPUHSITHS PELICHUsT» 00 ONpeIeIeHUN
GOJILHOTO B TY WJIM MHYIO TpyMITy. YTO IMOHUMAIX aBTO-
pol non JIBC-cuHapoMoM 1 Tpombodmineli (KakoBbl
ObUIM X TOYHBIE JJAOOPATOPHbIE U KIMHUYECKHUE TTOKA-
3aresn)? Cuuramuck v JIBC u TpoMbobuIrei mpocto
CHIDKEHUE WU TIOBBIILIEHUE OTHOTO ToKa3aTesis (ITyCTh
1 Ha | equHUIly OT HOPMbI) WM ObUIM YCTAHOBJIEHBI
Kakue-1o pamku? Yto nmoHumanu aBropsl moa, «/JIBC ¢
SIBJICHUSIMM IbIXaTEIbHOM, MOYEYHOM WU MEYEHOYHOM
HEIOCTaTOYHOCTU»: OOJIbHBIX, Y KOTOPbIX JIBC ObL1 BbI-
3BaH HEJIOCTAaTOYHOCTHIO (DYHKIIMU 3TUX OPraHOB WU
00J1bHBIX, Y KOTOpbIXx JIBC BbI3BaJI 3TU BUIbI OpraHHOM
HenoctaTouHocTu? bojiee Toro, CoBepilieHHO HEMOHSIT-
HO, KaK yJ1aJIOCh aBTOpaM «Ipy UCCIIEIOBAHNN CCTEMBI
TeMOCTa3a» BBbISIBUTh <«SIBJICHMS JbIXaTEIbHOM, TIeve-
HOYHOM 1 TTOYEYHOU! HeJOCTaTOYHOCTH». HermoHSATHRIM
ocTaeTcss U TO, ObUIM JIM B MCCJIEIOBAHUM OOJbHBIC,
y Kotopbix JIBC ObL1 6€3 «Hea0CTaTOUHOCTEM», a ecin
OBUIU, TO K KaKOI IPYIIITE MX CJIEAYeT OTHOCUTD (K TEM,
KOMY PEKOMEHJIYeTCsl CBEXKe3aMOpOXEHHas IlIa3Ma,
WIM K TeM, KOMY HY>KHO 00sI3aTeJIbHO Ha3HaYaTh BU-

tamuH K)? K coxaneHuto, 3To najeko He mpasiHble
BOIIPOCHI, TaK KaK HA OCHOBaHWM CBOE1 CTATbU aBTOPBI
JIAI0T OJHO3HAYHbIC PEKOMEHIAIMU T10 JIeYeHUO (Ha-
s3HayeHue C3I1 wmu ButamuHa K) u obcnenoBaHUiO
(ompeneneHue ypoBHs (haKTOPOB CBEPTHIBAHUS U T. 11.).
C yyeToM Hebe30MacHOCTH JII0OOTO TOMOJTHUTEILHOIO
MEIULIMHCKOro BMelaTeIbeTBa (B T. U. M uHPy3uii C3I1
M BUKAacoJIa), a TaKKe OrpaHUYEHHOCTU PECYPCOB Jia-
Oopatopuii, XOTenoch Obl IOHUMAaTh KOMY KOHKPETHO,
B KaKMX JI03aX, C KAKOrO MOMEHTa, C KaKoi TIeproIny-
HOCTBIO M KaK JIOJITO aBTOPBI IPOBOAMIIM 00C/IeNOBaHIE
U JiedeHre (M, COOTBETCTBEHHO, PEKOMEHIYIOT ITPOBO-
ouTh 1 Ham). [IpemioxkeHHast aBTOpaMy CHCTEMa «CTa-
nupoBaHus» 'C BecbMa MHTEpeCHa, OMHAKO XOTeJIO0Ch
Obl 3HaTh, HA OCHOBAHMHM Y€ro OHa co3naHa. Hackoibko
HaM WM3BECTHO, OOJIBIIMHCTBO CHCTEM CTAIUpPOBAHMS
M3HAYaIBHO OMMPAIOTCS Ha Pa3IMIKsI MCXOMOB (1/Wn
pa3yIn4iye MOIXOIOB K JICYEHUIO) Y OOJIbHBIX, OTHECEH-
HBIX K pa3IMYHbIM cTtamusiM. Hampumep, I cranus 3a-
OoJsieBaHUsI MMeeT JIyJIlniA TporHo3, yem IV, u tpedy-
€T COBEPIICHHO JPYroro je4eHusl. AHAJIOTUIHO 3TOMY
PpaboTaloT ¥ OOLIENPUHSITHIE IIKATbl TOKCUYHOCTH, UC-
TMOJIb3YeMbIE B KITMHUYECKMX MCCIIENOBAHUSIX (HAIpy-
Mmep, wikana TokendHoct CTCAE v.3) — yem Gosnblie
CTeNeHb TOKCUYHOCTH, TeM OOJIbIIIe HAPYILIAeTCsl Kave-
CTBO >XKM3HU TIAlIUEHTA, TeM OOJIBIIMIA PUCK OHA TTpe/-
CTaBJISIET W, COOTBETCTBEHHO, TeM 0OoJjiee arpecCUBHBIX
VHTEPBEHLIMIA (WM MOIvdUKaLMY Jie4eHusI) TpeOyeT.
IMpoBonun Jv aBTOPBI MCCACAOBAHMSI TOTO, HACKOJIb-
KO YXYIIaeTcsl MPOrHo3 (BbDKMBAEMOCTb, MOTpPEO-
HOCTb B MPeObIBAHMM B CTALIMOHAPE, KU3HEYTPOXKAalO-
11[i€ KPOBOTEUEHUS U T. 11.) Y OOJBbHBIX C eTUHUYHBIMU
CMIOHTAHHBIMM TIETEXUSMU, IKXUMO3aMU M MEJTKUMU
reMatoMamu (2 Oajula COIJIaCHO aBTOPCKOM Kiaccu-
(ukanyn) Mo cpaBHEHUIO ¢ OOIBHBIMU, UMEIOILIMU
eIVMHUYHBIC TIeTeXUM U 3KXuMOo3bl (1 6amn)? U nomx-
HO JIM pa3/iyaThes JieueHre 3TUX O00sbHbIX? B cydae
€CJIM TIOOOHBIX MCCIIENOBAaHWI He MTPOBOAMIOCH, TO,
0010Ch, BBIOOp CHIDKEHMS cTereHu «Tskectu» I'C o
LIKaJTe, TPeUTOKEHHOM aBTOpaMU, CITyXKHUT BeCbMa CO-
MHUTEJIbHOI KOHEYHO! 11eJTbio JieueHus. CortacuTech,
4TO 1 OOJBHOMY, U Bpauy He BaxKHO, CKOJIBKO 0aJUIoB
OBUIO M CKOJILKO CTaJIo, €CJIM CHIDKEHUE Oajlia He Tipy-
BOIUT K KJIMHMYECKU 3HAYMMBIM LIEJISIM — CHYDKCHMIO
JICTAJTbHOCTH, PUCKa «OO0JTbILINX» KPOBOTCUCHMIA, CTOU-
MOCTH JieueHus 1 T. ;1. [1paBna, naxe 3TOH 11IKajI0i aB-
TOPbI MOJBL3YIOTCS BeCbMa BOJIbHO. B pesysbsrarax pado-
ThI YKa3aHO, YTO OOJIbHBIEC TPYIIIbI CPAaBHEHUST UMETN
cpenHuii 6am 2,1, 4To TYT XKe OMUCHIBAETCS aBTOPaMU
KaK «KPOBOM3JIMSIHUS TOJIKO Ha KOXeE B BUIE HEOOb-
11I0T0 KOJMYECTBA KXMMO030B». OIHAKO CpeIHM Oat
2,1 noapazymeBaeT, UTo KaK MUHUMYM Y 1 U3 3TUX 00JIb-
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HBIX UMEJIOCh 00J1ee 2 GAJLIOB IO MIPELIOKEHHOM KA~
JIE, a 3TO XK€, KaK MMHUMYM, «MHOXXECTBEHHBIE CITOH-
TaHHBIC TIETEXU, SKXUMO3bI, TeMaTOMBbI, HEOOMIBHOE
HOCOBOe KpoBoTeueHue». [1paBna, Ha (hOHE IMyTaHUIIBI
C Ha3BaHMSIMU TPYIII, 3TU HECTHIKOBKU ITPAKTUUECKU
He3aMeTHBL: BeCbMa HEIPOCTO JOKOIAThCS IO CMBIC-
Jla HaIMCAaHHOTO, KOrma 1-1o0 TpyITy CpaBHUBAIOT C
TPYIIIIO CpaBHEHMS, 2-10 C OCHOBHOM, M, YTO CaMoe
YBJICKATeJIPHOE, KOHTPOJIBHYIO TPYITITY CPAaBHUBAIOT C
rpymIoil cpaBHeHMsI. K coxkanieHuto, st MeHsI TaK U
OCTaJICST HETTOHSITHBIM 3aMBICE]I aBTOPOB, MCITOIb30BaB-
LLI1X «BPa3HOOOI» 6 HA3BaHWMI 11 3 TPYIIIT GOJIBHBIX (K
COXXaJICHUIO, aBTOPHI TaKe He TTOTPYIWINCH XOTS OBl B
OITHOM MeCTe yKa3aTh, YTO COOTBETCTBYeT 1-i1, 2-11 1 3-ii
TpyIIiaM — OCHOBHAsI, KOHTPOJIbHAS WJIM TPYyTIIa CpaB-
HEHMSI).

Kak H1 Xajb, HO pe3yJbraThl KakK pa3 HaIlpsSIMyIOo
BBITCKAIOT W3 TIpeAbIayInero pasmena («MaTtepuass
¥ METOmbl»). Bee, 4To OBIIO «HEemoCKa3aHO» TP OITH-
CaHWU TPYII, IIyTaeT ¥ aBTOPOB, U YMTATEJIsI, HE TaBast
VMM BBIIBUTH HACTOSIIME «IIPUUMHHO-CIIENCTBEHHBIE
cBs13u. HampumMep, aBTOPHI IHAIIIYT O TIPEKPACHOM pe-
synsrate nHGY3uit C3I1 y 60npHBIX 1-i1 rpymiel (oHa
Xe, Cymsd IO BceMy, OCHOBHas). B Tekcre roBoput-
cs o kyrpoBanuy I'C Ha TiepBbIe XX CYTKH Tepariim.
MOXHO TOJIBKO TO3IPAaBUTh KOJUICKTUB CO CTOJIb 3¢h-
exTUBHBIM JieueHreM! OmHAKO TPy B3IVISIAEC Ha pUC.
1 oka3bIBaeTCs, YTO 3TO YTBEPXKICHME, MSTKO TOBO-
psi, He coBceM KoppeKTHo. CormacHo rpaduKy 1o Ha-
yaya jeyeHust (ncxoqHo) I'C umenu 80% GOJbHBIX, HA
nepBbie cyTku — 60%, 1 naxke dyepe3 6—8 CyTOK — OKO-
710 40%. Naxe ¢ yuyetoM «3aBeTHOro» p < 0,05 Bpsia
3TO MOXHO Ha3BaTh KympoBaHueM ['C B miepBbIe CyT-
K1 JiedeHust. KpomMe Toro, Bo3HHMKaeT 3aKOHOMEPHBIN
BOITPOC — €CJI B OCHOBHYIO TPYITITY BKITIOYAIH TTALICH-
TOB, Y KOTOPBIX ['C IIpOSIBIISIIICST «CTIOHTAHHBIMU TICTE-
XMSIMU 1 9KXMMO3aMH, TeMaTOMaM1 1 KPOBOTCUCHUSI-
M 13 ci3ncThIX 2KKT» (06 3TOM HarmmcaHO HeCKOJIb-
KUMU ab3aliaM# BBIIIIE TpadrKa), TO IToYeMy, COTJIACHO
rpacuky, I'C y 60JIbHBIX B OCHOBHOM TPYITITe UCXOTHO
orMeuacs Juib B 80%? Ha ocHoBaHuM 4Yero Torga B
OCHOBHYIO TpyIy 0butn BKIroueHbI 20% 6ombHbIX, ['C
He UMeBIIMX. boree Toro, pa3BuBasi OIcaHue TIPOBO-
JIMMOTO JIedeHUs (TIpaBaa, MoYeMy-To B pasnene «Pe-
3yJIBTAThI»), ABTOPHI YITOMHHAIOT O TOM, YTO PSIIy OOJIh-
HBIX OMTHOBpeMeHHO ¢ HazHaueHreM C3I1 rmpoBommm u
WHDY3UHA JOHOPCKMX TpoMOomToB. CorlacuTech, 9To
TIOCJIE 3TOTO CTAHOBMTCSI COBCEM HEITOHSITHO — OJ1aro-
JIapst 9eMy YMEHBIIIOCh Ynciio 0ombHbIX ¢ ['C (61a-
romapst C3I1 wm Tpomobormram). CylecTByeT U Tpe-
ThSI TIPUYMHA, KOTOPAasi MOIJIa TTOBJIUSTH HA MHTCHCHB-
HocTh ['C — Bpemst. K coxaneHmio, Kak MbI yKe ITHCaIN
BBIIIIE, B pasneie «MaTeprasibl 1 METOIBI» aBTOPHI O/ -
POOHO OMMCAI BO3PACTHBIC 1 TTOJIOBBIC XapaKTEPUCTH -

KU TIAIIMCHTOB, HO He JajTi MHMOPMALIN O APYTHX IIPH-
3HaKaX, C HaIllel TOYKK 3pEHUS Topas3mo 0ojice aKTHB-
HO BIMSIOIINX Ha HapyieHue koaryassmyu u I'C. Ha-
TIpUMEp, HET TAaHHBIX O TOM, KOTJa B IIPOIIECCE JICUCHUST
(4epe3 CKOJIBbKO AHEH TTOCTIe TTOCTICIHETO BBSICHMS M-
TOCTaTUKOB) pa3BUBAIICH 3TH IIPOOJIEMBL. A BeIb YeM
0OJIBIIIC MHTEPBAJI ITOCTIC TIPOBSICHHOTO JICUCHMSI, TEM
OOJIBIIIE BEPOSITHOCTD <«CITOHTAHHOTO» ITPEKPAILICHUST
I'C 1 ymeHBIIIeHVST HApYIICHUI KOAryJISILAA — IIPOCTO
BCJICACTBUEC BOCCTAHOBJICHHMSI TEMOIT033a, «CTUXaHMS»
WHGDEKIMOHHBIX OCIOXKHEHUI 1 MyKO3UTOB. M B TakKOoM
cily4yae «IIpUYMHHO-CJIEACTBEHHAS» CBS3b MEXIY ITpo-
BOAVMBIM JiedeHreM (Kak nHdy3ussmu C3I1, Tak 11 BBe-
neHneM BuTaMrHa K) cTaHOBUTCS BCe MEHEE OUEBUII-
HOM.

JHaObl He YTOMJIATH YMTATENIST TIOBTOPCHUSIMU, OT-
Medy, YTO aHAJIOTUYHBIC BOIPOCH BO3HMKAIOT U TIPU
aHaM3e «IOKAa3aTeNIbcTB> 3((GEKTUBHOCTH BUTaAMU-
Ha K ma npenorspamennst I'C y OOIBHBIX U3 TPYITITHI
cpaBHEHUsI (Cy/s 110 BceMy, OHa ke rpyrmia 2). Berpeya-
FOTCS, TIPaBIa, Y «<HOBBIC» JIOTUIECKIE HECOCTBIKOBKI.
Tak, HamprMep, aBTOPBI TOBOPSIT O TIOCTOBEPHOM CHH-
JKEHU YaCTOThI KPOBOTOUMBOCTH K IIIECTOMY JTHIO Te-
parmy BUTaMIHOM K., 9T0 ITOCITY>KIII0 TTIOBOIOM ST €TO
oTMeHbl. OTHAKO, CHIDKEHUE YaCTOThI — 3TO HE MCUE3-
HoBeHue I'C (1. e. y psima 6ombHBIX ['C coxpaHsiics 1 Ha
mrecTble cyTku). Torma mmoueMy e 3p(eKTUBHEBIIA, TTO
MHEHMIO aBTOPOB, IIpeIiapaT OTMEHSIETCS Y BCeX 0OMIb-
HBIX (B T. 4. M Y OOJIbHBIX ¢ coxpaHstormmmMcst I'C)?

A BOT BBIBOIBI, KOTOPHIC NIEJIAIOT aBTOPHI U3 IIPO-
BEICHHOTO MCCIICNOBaHMS, 10 (popMe KaK pa3 He BbI-
3BIBAIOT HUKAKMX HapekaHuii. [1pemebHo 4eTKo 1 1o-
HATHO yTBepkaaetcs, uro 60ompHEIM HEOBXO MBI
¥ 00CTIeIOBaHNS, Y JICUCHIE, KOTOPBIC aBTOPHI MCTIONb-
30BaI B CBOEM MCCJICIOBAHWM, TaK KAK OHU <«IalOT
OTYET/IUBBIA MOJIOXUTEIbHbIA KIMHAYECKUN 1 JIabo-
paTopHbIii 3(PGhEKT y BceX 00IpHBIX». OMHAKO, paccMa-
TpUBasi BCIO CTATBIO B IIEJIOM, SI ObI He peKOMEHIOBA
YUTATEeISIM HEMEIUICHHO BHEIPATh Pa3pabOTaHHYIO
METOMIMKY, BO BCSIKOM CJIy4ae, IO ITOJY4eHUST TOTION-
HUTEJIBHOI MH(MOPMAIINH, TIO3BOJISIONICH OMHO3HATHO
OXapaKTepPU30BaTh e¢ (METOMUKI) CyTh, TPAHUIIBI TTIPH-
HITHSI peIIeHUI (0 HavaIe 1 IpeKparieHUH JICICHST),
OIICHKU 3((PEKTUBHOCTH U, pa3yMeeTcs], IOMydeHUST
00JIee YETKOTO JOKA3aTeILCTBA CBSI3H MEXKITY €€ TIPHMe-
HEHHMEM U TIOCTUTHYTBIMU Pe3yJIbTaTaMHu.
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