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Ot penxakropa
“What is the message, Nikolai?”
Jean Brochier!

C atoro roga (2006) «MmmyHosorust remonoa3a» («HAamatopoiesis Immunology») siB-
JIAeTCST TIePUONMISCKM U3TaHUEM U OYyIeT BBIXOIMUTD 2 pa3a B Toa. MBI MO-TIpeXXHEMY
UIIEM ONTUMANIbHBIN (hopMaT M3NaHWsI, MHTEPECHBIN KaK IUTsl HaC — COTPYIHUKOB J1ab0-
paTopuu MMMYHOJIOTMU T€MOI033a, TaK M I YUTaTeseil. DTO MOXHO pealn30BaTh
JIVIIb TIPYU YCIOBUM BBICOKOTO KayecTBa MyOJMKaUWiA ¥ IPUOPUTETHOCTU UX TEMATUKMU.
[lepBoe nznanue «MMMyHOJIOTMY TEMOTO33a» COAEPXKATIO B OCHOBHOM OPUTMHAIBHBIE
CTaTbu, BTOpOe — 0030pHBIE. B HacTosIIIIeM ToMe K 3TUM JABYM BapuaHTaM ITyOIuKaIuii
N00aBUJICS TPETU — MyOIMKALIMU PE3YIBTaTOB 3aBEPLUICHHBIX IUCCEPTALIMOHHBIX pabOT
coucKaTesieil 1 aClIMPaHTOB JJaOOpaTOPUM (3AIMIIEHHBIX WIM allpOOMPOBAHHBIX). DTO
kpymHbIe (20—30 cTp.), WUTIOCTPUPOBAHHBIE CTaThU, TAOIVe He (hparMeHTapHOE, a 10-
CTaTOYHO LIEJIOCTHOE TpeACTaBlIcHUE 00 OmpencJieHHOM 3—4-JeTHeM, 3aBEpIICHHOM
pazzaene paboTsl JabopaTopuu. Bropoe HOBOBBeEHME HACTOSILIETO TOMA COCTOUT B IO-
MTBITKE U3TaHUS TTyOIUKAIMid Ha IBYX SI3bIKaX — PYCCKOM U aHTJMMcKoM. B cury umm-
Ta BpEMEHU peain30BaTh 3TO CTPEMIICHUE YAaI0Ch He B TToiHOM Mepe. [TocTapaemcst yc-
TPaHUTb OTOT HEIOYET B CICAYIOIINX TOMAX.

51 BeIpaxaro TakxKe 0J1arofapHOCThb BblIAlOIIEMYCsl UMMYHOJIOTY Ipodeccopy G. Janossy
(AHrMA), J1I00E3HO comTacuBlleMycsl ObITh MpencenaresieM KoHdepeHuuu «MMmyHomo-
rusi reMorno33a» (6 uioHs 2006 I.) ¥ IPUHSTH y4acTUE B U3AaHMK JaHHOTO TOMA.

H. H. TynuisiH

Message from the Editor
‘What is the message, Nikolai?”
Jean Brochier!

Since this year (2006) the Hamatopoiesis Immunology has become a periodical with
two issues per year. We are continuing our attempts to find an optimal format that will be
of interest both for us, workers of the HAmatopoiesis Immunology Laboratory, and for our
readers. This may be achieved only provided high-quality presentations on top-priority
topics are published. The first issue of the HaAmatopoiesis Immunology mainly included

I Bompoc 3aman »Kanom Bpourse H.H.Tymuipiy B MOHIEIbe B OTHOLICHMH TOTOBHBIICHCS K MyOTHKALII
crath¥ [1], B KOTOpOIi BriepBble ObUIO OMKMCAHO IepepaciipenesieHre anuTonoB gpl30 — akTuBauus B mpoliecce
JIMMEpU3aLIMHU TI01 AEHCTBUEM UHTEPIEHKUHA-6.

1 Jean Brochier addressed this question to N. N. Tupitsyn in Montpellier in relation to the reference [1] that was in
press at that moment and described for the first time redistribution of gp130 activation epitopes during dimerization

under the effect of interleukin-6.
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original reports while the second one consisted of reviews. This volume, besides the two
types mentioned above, also contains summaries of theses (approved or ready for approval)
for an university degree written by the laboratory workers. They are large (20 to 30 pages),
illustrated essays that present an integral picture rather than fragments of the laboratory
effort for a certain 3- or 4- year period of research. Another innovation is an attempt to
publish the presentations in two languages — Russian and English. For lack of time (edi-
tion deadline is the 6th of June, i. e. the conference date) this attempt has not been fully
successful, so only some articles are in English or in the two languages and the rest are just
in Russian. We shall try and correct this shortcoming in future issues: the presentations will
be both in English and Russian.

I am very pleased to thank the outstanding immunologist Professor G. Janossy
(London, UK) for his kind consent to preside at the conference Hamatopoiesis
Immunology (June 6, 2006) and to contribute to publication of this volume.

N. N. Tupitsyn

Reference

1. Tupitsyn N., Kadagidze Z., Gaillard J-P., Shlokhova E., Andreeva L., Liautard J.,
Duperray C., Klein B., Brochier J. Functional interactions of gp80 and gp130 IL-6 recep-
tors in human B cell malignancies. Clin. Lab. Haem.-1998. —V. 20. —P. 345-352.
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George Janossy

CELLULAR IMMUNODIAGNOSIS IN
ONCO-HAEMATOLOGY

Professor of Immunology, University College London

Cellular immunology is a basic and applied science which has developed from the 1970s
with new modern methods. This acquired knowledge can then be used to cross-fertilize
the areas of sister sciences such as haematology, oncology and histopathology in the area
of diagnosing diseases, primarily those of the immune system such as leukaemias and lym-
phomas. This exciting new development has taken place in two interacting phases: (i) the
basic science of elucidating the normal cellular development of the immuno-haematolog-
ical system such as the bone marrow, thymus and peripheral organs, and (ii) the applied
science of diagnostic methods based on these findings. As a result, a new interactive bio-
medical 'platform' has been created as summarized in their book by Keating and
Cambrosio [1]. In this lecture! examples of these events will be recalled to illustrate a num-
ber of practical approaches which renders modern immunodiagnosis so efficient.

Many elements contributed to this progress. These include:

(i) the production of monoclonal antibodies that recognize cellular differentiation anti-
gens used to define stages of development. These molecules are frequently functional lig-
ands, and the antibodies can be used in different forms labeled with different fluo-
rochromes (for flow cytometry) and/or enzymes (for immunohistology). This 'universe of
antigens' is the world of CD antigens recently also referred to as "proteomics’ [2];

(ii) the use of methods with directly labeled antibodies that also include cell permeabiliza-
tion methods, to investigate both membrane associated and intracellular antigens; (iii) the
setting up of modern microscopy and flow cytometry for investigating, simultaneously, mul-
tiple antigens. The tandem expression of antigens is then utilized to observe pathological
combinations of protein expression as the signs of asynchrony in malignancy. Such an
approach is appropriately sensitive to observe aberrant cells in lower, miniscule numbers, e.g.
in detecting minimal residual disease (MRD) in patients undergoing ablative therapy |[3].

(iv) These methods have been modified in order to become quantitative for two differ-
ent reasons: to count the absolute numbers and percentages of different cells in the sam-
ples, and also to count the numbers of molecules displayed on individual cells - as both of
these sets of parameters can herald pathological changes. The examples of using the anti-
body CD45 to panleucocytic antigen expressed in different levels in different haematopoi-
etic cell types, will be used to illustrate some of these practical developments in three dif-
ferent clinical situations.

I ecture at the conference «HAmatopolesis Immunology», June 6, 2006
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As soon as these techniques had spread for use in a number of laboratories in different
countries, efforts were made to develop guidelines and common routine laboratory prac-
tices. This was to interpret the observations with the same or similar medical terminology
and to establish normal value ranges that are valid in different age groups [1]. At first, in
the 1990s these efforts were still complicated and tended to ignore the issue of cost-effec-
tivity and applicability in laboratories that had no access to extra research income.
Nevertheless, it has soon emerged that it is feasible to simplify many of these methods. As a
result the technology has become even more precise and powerful.

The three examples of this process are:

(i) the identification of MRD by one or two staining combination in acute lymphoblas-
tic leukaemia (ALL) as introduced by a European collaborative network [4];

(ii) the most recent inventive simplification of this field that exploits the different drug-
sensitivity of normal and malignant ALL blast cells (5), and

(iii) the drastic simplification of flow cytometry to count CD4+ T cells in HIV infected
patients with developing AIDS [2].

It appears that in this area applied science is a precious commodity where academic
departments should have a significant role to play that includes mutually beneficent and
respected collaboration with industry and large biotechnological companies. It is collabo-
ration between these institutions which leads to the optimal development of these modern
areas of technology. These interactions appear to be necessary in the final determining
phase of these applications where simpler, user-friendly technology is introduced with
strict quality assurance and impressive operational economy.

1. Keating, P. and Cambrosio, A. Biomedical platforms - realigning the normal and
pathological in late 20th century medicine. MIT Press, 2003

2. Janossy G. Clinical flow cytometry, a hypothesis-driven discipline of modern
cytomics. Cytometry A 2004; 58: 87-97.

3. Campana D. Determination of minimal residual disease in leukaemia patients. Br J
Haematol 2003;121: 823-38.

4. Lucio P. et al. Flow cytometric analysis of normal B cell differentiation: a frame of
reference for the detection of minimal residual disease in precursor-B-ALL. Leukemia
1999; 13: 419-27.

5. Coustan-Smith E., Ribeiro R.C., Stow P., Zhou Y., Pui C.H., Rivera G.K., Pedrosa F.,
Campana D. A simplified flow cytometric assay identifies children with acute lymphoblas-
tic leukemia who have a superior clinical outcome. Blood 2006 released in electronic form
March 2006.

G. Janossy
22.05.2006
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YIK: 616-006.441-02:578.825.13:578.28HIV

. A. lllupokoe!, E. JI. Kadwiposa?, M. M.Anoxuna!, T. T. Kondpamvega?,
B. 2. I'ypyeeuu?, H. H. Tynuybin!

OIIMCAHUE CJIYYAY HHV-8+ HIV-
IMEPBUYHOMN JIUM®OMBI CEPO3HBIX
IMOJOCTEN

1 JTaGopaTopust uMMyHosOrMHU remorossa, I'Y POHLL um. H. H. Broxuna PAMH, Mocksa
2 Jlaboparopust BUpycHoro KaHueporeHesa, I'Y POHLI um. H. H. Broxuna PAMH, Mocksa
3 Jla6oparopust uuronoruu, I'Y POHLL um. H. H. broxuna PAMH, Mocksa

Pesiome

INepBuunas ntumgomMa ceposHbix rmojocteii (Primary effusion lymphoma, PEL) — 310
pelKast OIyxoJib B-KJIETOYHOro MmpoMCXOoXIeHusI, accouuupoBanHas B 100% ciydaes
¢ BUpycoM repreca yenoBeka 8 tuna (HHV-8) u B GoNbILINHCTBE Cily4aeB ¢ BUPYCOM MM-
MyHoneduuurta yeaoseka (HIV). Mbl onucanu nepsbiit B Poccuu ciyyaii HIV- HHV8+
PEL. Inarxo3 661 BeprbUIIMPOBaH Ha KJIETKaX TUIEBPaAJIbHOTO 3Kccynarta. JJo cux mop
B MUpPE OBLIO OIMCAHO TOJBKO 22 ITOMOOHBIX CIydast.

KiroueBblie c10Ba: nepsuunHas 1uM@oMa cepo3HbIX nosnocteit, BUY, Bupyc repre-
ca yejioBeka 8 Tumna.

Knunnyecknii coryvai

MyxuuHe 56 JieT ObUT MOCTaBJIEH AUarHo3: B-kieTouHast iuMdoma ¢ mopaxeHueM
ceposHbix mosnocteit. C 2002 roga HaGIIOmaNCa 1 TOJyYaa TEPaITrio IO TMTOBOIY Cep-
JIeUHO-cocyaucToi narojoruu. IIpy KOHTPOABHOM 0O0CaeqoBaHUM ObLT OOHapyXKeH
IIBYCTOPOHHU TUIEBPUT; BHITIOJTHEHA ITyHKITUS, [IMTOJIOTUIECKOE 3aKII0YSHUE — JIUM-
docapkoma. Hampasnen B 'Y POHLL PAMH st nnarHoCTUKY 1 TedeHus.

OOBEKTUBHO: COCTOSIHME OTHOCHUTEJIBHO YAOBJIETBOPUTENIBHOE, Kajao0bl Ha cCla-
0O0CTb, OTIBILIKY. AYCKYJBTaTUBHO C IBYX CTOPOH OCJIa0JI€HHOE IbIXaHUE, B HUKHUX
oTHeNax He mpoBoauTcs. [1epKyTopHO cIipaBa XUIKOCTh 10 4 MexXpebepbs, cieBa 10 7
Mexpebephs. B aHanmm3ax KpoBu, Moun — 6e3 BeIpaxkeHHOU marojornu. DxoKI: oui-
JISTAallMOHHAs KapAuoMuomnaTus (paciliMpeHue Bcex MoJjocTeit cepama). KampuuHo3s
CTBOPOK MUTPAJIBHOTO M aOPTAJbHOTO KJjaraHoB. HeaocTaToOuHOCTh MUTPaJIbHOTO,
a0pTaJIbHOTO, TPEXCTBOPUATOTO KJIanaHOB. PeHTreHOTOrnueckoe uccienoBaHre opra-
HOB TPYIHON KJIETKU: BBIpaxk€HHbIE 3aCTOMHBIC SIBJICHUSI B MaJIOM Kpyre KpoBooOpa-
meHus. JAByCTOPOHHUIA TUIEBPUT, MepuKapauT. YeTKMX MPU3HAKOB OIyX0JIEBOTO MO-
paxeHus He BbIsIBJIeHO. CKaHUpOBaHWe TUMQOY3JIOB: TIOpakeH!sI He BBISIBJIEHO. Mu-
eJorpaMMa M TpelaHOOMOTICUSI KOCTHOTO Mo3ra — 6e3 marojoruu. Y3U: nepudepu-
yeckue TUMGOY3Jbl He yBelndyeHbl. [leyeHb He yBenuyeHa, He u3MeHeHa. Cese3eHKa



9 HAMATOPOIESIS IMMUNOLOGY

YIK: 616-006.441-02:578.825.13:578.28HIV

D. Shirokov!, E. Kadyrova?, M. Anokhina!, T. Kondratyeva’, V. Gourtsevich?,
N. Tupitsyn!

A CASE OF HHV-8-ASSOCIATED HIV-
NEGATIVE PRIMARY EFFUSION
LYMPHOMA

I Laboratory of Haematopoiesis' Immunology, N. N. Blokhin RCRC RAMS, Moscow
2 Laboratory of Viral Carcinogenesis, N. N. Blokhin RCRC RAMS, Moscow
3 Laboratory of Cytology, N. N. Blokhin RCRC RAMS, Moscow

Abstract

Primary effusion lymphoma (PEL) is a rare B-cell neoplasm which is 100% associat-
ed with HHV-8 and with HIV in the most of cases. We are describing the first Russian
case of HIV HHV-8+ PEL. Diagnosis was verified on the pleural effusion cells. There
were only 22 similar cases described worldwide.

Key words: primary effusion lymphoma, HIV-negative, HHV-8.

Case report

The patient, a 56-year old male, HIV-seronegative, had the diagnosis of dilation car-
diomyopathy since 2002, tachysystolic perpetual cardiac fibrillation since 2003, cardiac
asthma, type 2 diabetes mellitus. Since 2002 he received therapy for cardiovascular dis-
ease. Check examination discovered two-side pleuritis; puncture and cytological study
supposed malignant lymphoma. The patient was referred to the N.N.Blokhin Russian
Cancer Research Center for diagnosis and treatment.

The patient's condition was objectively satisfactory, he complained of weakness, dys-
pnea. Auscultation found diminished breath sounds, no conduction in lower segments.
By percussion there was fluid up to 4th intercostals space on the right and up to the 7th
intercostals space on the left. Blood analysis and urinalysis discovered no marked
pathology. By echocardiography dilation cardiomyopathy (dilation of all heart cavities),
mitral and aortic valvular casp calcinosis, mitral, aortic, tricuspid insufficiencies were
found. Chest x-ray discovered marked congestive events in lesser circulation, two-side
pleuritis, pericarditis. There was no clear evidence of neoplastic disease. Lymph node
scan was negative. Bone marrow myelogram and trephine biopsy found no abnormali-
ties. By ultrasound there was no enlargement of peripheral lymph nodes. The liver was
not enlarged, free from changes. The spleen was 15.5 x 7.7 cm in size, had a homoge-
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15.5x7.7cm cTpyKTypa omHOpoaHas. B GprolIHOM MOJIOCTH U MajioM Ta3y CBOOOIHAs
XKUIKOCTb. 3aKJIIOYEHKE: aCLIUT, IBYCTOPOHHUU TUIEBPUT, cruieHoMeranus. [1ineBpaib-
Hasl MyHKIIUS: 0 JaHHBIM UMMYHOMOP(OJIOTMYeCKOro aHajin3a, nepudepuyeckas B-
KJIeTOUHAs TMM(OMa, IIUTOTOTUYECKOE 3aKITI0UeHEe: KPYITHOKIJIETOUHAs TuMboMa.

ITpy LMTOIOrMYECKOM UCCIIEAOBAHMM 0CaIKa TIJIEBPaJbHOMN XUAKOCTU ObLIM OOHApPY-
>KEHbI MPEUMYIIECTBEHHO KPYITHbIE OIyXOJIeBble KJIETKU C BbIpaXeHHOU O6azobunueit
LIUTOTUIA3MBI, C HAJTMYMEM CBETJIOTO 000/IKa BOKPYT SIApPa, COCTOSIIIUM M3 MHOXKECTBa
MeJIKuX Bakyosieii (puc.l1A, B). Slnpa onmyxoneBbIX KJIETOK KPYITHbBIE, C pe3KO BhIpaXKeH-
HBIM TOJIUMOP(hU3MOM (MHOTOJ0JIbYAThIE, «OyIPUCThIE», MOUYKYIOLIMECs ), pacioara-
I0TCS KaK LIEHTPAJIbHO, TaK U CJIerKa 9KCLIEHTPUUYECKH, B OOJIBILIMHCTBE U3 HUX — 3aMET-
HBI KPYITHBIE HyKJeonbl. OTMeuaeTcs 6OIbIIOe KOMUIeCTBO MHUTO30B. YacTh KIIETOK
¢ 6oJiee OKPYIJIBIMU siIpaMU HATOMUHAIOT UMMYHO- U TJ1a3MOOJIACThI.

Puc. 1. A, B. KiieTkn nieBpajibHOro Bbinota 00JbHoro. IluronenTpudykublii npenapar
(cytospin), okpacka no Jleitmvany. Yseauuenne x1000

Pic. 1. A, B. The patient's pleural effusion cells. Cytocentrifuge preparation (cytopsin),
Leischman staining. Magnification x1000

NMMyHO(pEeHOTUITMPOBaHUE KJIETOK IUIeBpajibHON 3(hdy3un MPOBOAUIN TPOMHBIM
nMMyHobIyopeciieHTHBIM okpamuBanueM (CD45PE/Cy5 B kaxjoii mpobe) ¢ mpume-
HEHMEM IIMPOKOH IMaHeJ MOHOKJIOHAJTbHBIX aHTUTel. JlabHe it aHaIu3 TpOBOAM -
1 Ha nipotoyHoM uTomeTpe FACSCAN (BD, Mountain View CA). PesynsraThl nipea-
CTaBJICHBI Ha puc. 2. [IuToMeTpruecKu oImyxoJieBble KJIETKH XapaKTepru30BaIuch Ooee
BBICOKMMM B CPaBHEHWHU C TUMOOLIMTAMU YPOBHSIMU OOKOBOTO CBETOPACCESTHUS Jla3ep-
Horo ay4a (SSC). OrMmeueHa cnabas akcnpeccuss CD45, uro paciieHeHO Kak CJIeICTBUE
BbIpaxkeHHOU aHaruia3uu (puc. 2A). B-ki1eTouHblli UMMYHOMEHOTHUIT TOATBEPKAEH Ha
OCHOBaHUM 3Kcrpeccuu Mapkepa CD20 Ha GobIIMHCTBE KJIETOK (puc. 2J), oqHaKo,
CD19 npaktudecku otcyrctBoBa (puc. 2M). CiienyeT OTMETUTh, YTO OTCYTCTBUE IKC-
MPECCUU OJAHOTO WJIM HECKOJIbKMX MaH-B-KJIeTOYHbIX MapKepoB BecbMa XapaKTepHO
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neous structure. There was free fluid in the abdomen and small pelvis. Conclusion:
ascites, two sided pleuritis, splenomegaly. By pleural puncture and immunomorpholog-
ical analysis peripheral B-cell lymphoma was diagnosed; by cytology large-cell lym-
phoma was defined.

Cytological study of pleural fluid cells discovered mainly large tumor cells with
marked cytoplasmatic basophilia and a light thin rim around the nucleus consisting of
multiple small vacuoles (Pic. 1 A, B). Tumor cell nuclei were large, demonstrated
marked polymorphism (multilobular, knobby, budding nuclei) and were located both in
the center and slightly eccentrically, most of the nuclei had large nucleoli. There were a
large number of mitoses. Some cells with more round nuclei looked like immuno- or
plasmoblasts.

Pleural effusion cell immunophenotyping was performed in direct 3-color immuno-
fluorescent staining (CD45PE/Cy5 in each tube) with the wide panel of monoclonal
antibodies (mAbs). Subsequent flow cytometry was done on FACScan (Becton
Dickinson, Mountain View, CA). Findings are presented in Pic. 2. By cytometry the
tumor cells were characterized by higher levels of laser ray side scattering (SSC) as com-
pared to lymphocytes. CD45 expression was weak which was considered a result of
marked anaplasia (Pic. 2 A). B-cell immunophenotype was confirmed by low levels of
pan-B-cell antigen CD20 expression on 80% cells (Pic. 2 J) though CD19 was practical-
ly absent (Pic. 2 M). It should be mentioned that no expression of any pan-B-cell mark-
ers is rather typical of PEL. Additional markers were HLA-DR and CD38 (Pic. 2 D),
while there was practically no expression (4% (Pic. 2 L) of plasma cell marker synde-
cane-1 (CD138) which is found on PEL cells rather frequently. There was no B-cell
activation antigen Fc RII, CD23 (Pic. 2 J). We found no expression of T-cell differenti-
ation markers CD7, CDS5, CD4, CD3, CDS8, myeloid and monocytic antigens CD13,
CD33, CD64; NK-cell marker CD56, erythroid marker glycophorin A and megakary-
ocytic antigen Gpllb/IIla — CD61 (Pic. 2). There was no expression of stem cell anti-
gen CD34 or common ALL antigen CD10 in our case (Pic. 2).

Pleural effusion supernatant from the patient was tested in indirect immunofluores-
cence (20) for the detection of antibodies to proteins of two different gammaher-
pesviruses: 1) the latency-associated nuclear antigen — LANA-1 of HHV-8, and 2)
capsid antigen (two VCA proteins — BNREF, p143, and BcLF1, p150) and early anti-
gen (two EA protein subunits — R: BORF2+BaRF1, p85, and D: BMRE, p54) com-
plexes of EBV. Latently infected by HHV-8, EBV-free cell line BCBL-1 (obtained
from Dr. A.Gessain, Pasteur Institute, Paris, France) was used as a test-cell line con-
taining virus-specific antigen LANA-1. Quantitative EBV antibody profile was detect-
ed in a TPA-induced cell-line P3HR-I, a clone version of Burkitt's lymphoma (Pic.3J)
line. Cell-line RAJI induced by both TPA and n-sodium butyrate was used for EBV
detection as a positive control. All details of the reaction, diagnostic titers and specif-
ic pictures of luminescence in the test-cells are described elsewhere [26]. The presence
of anti-LANA antibodies of IgG class in the pleural effusion supernatant was deter-
mined by specific bright-green, dot-line nuclear luminescence against the background
of red-brown negative cells. A specimen was considered anti-HHV-8-positive if the
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mins1 PEL. JlomonmHutensHbiMu Mapkepamu sBuiuch HLA-DR u CD38 (puc. 2D),
MPUY 3TOM DKCIIpEeCCHUsl MapKepa Iia3MaTUYecKuX KieTok cuHiaekaHa-1 (CD138), Bechb-
Ma xapakrepHoro mist PEL, B manHoM cirydae orcyrctBoBasia — 4% (puc. 2L). OtcyT-
CTBOBAJI aKTUBAalIMOHHBIN aHTUTeH B-Kitetok FceRII — CD23 (puc.2J). OtcyrcTBOBa-
1 Mapkephbl T-knetouHoit nuddepeHuuposku — CD7, 5, 4, 3, 8 (puc. 2), Mmueaouna-
HbIe ¥ MOHOLIMTapHbIe aHTUTeHbl — CD13, 33, 64 (puc. 2), mapkep NK-kierok CD56,
SPUTPOUIHBIN MapKep IMKOMOPUH A, a TakKe MerakapuouurtapHseiii antured CD61
(GpllIb/Illa). He Habmomanoch 3KCIpPEecCUM CTBOJIOBOKJIeTOYHOro aHtureHa CD34,
o6uiero antureHa OJIJI — CD10.

ChIBOpOTKa, MOJyYeHHast OT O0JIbHOTO, OblJIa IPOTECTUPOBaHA B PEAKIINU HEIIPsI-
Mot mMmMyHodyopecueHunu [20] Ha HaIU4IMe aHTUTEN K OeJIKaM IBYX IepIeCBUPY-
coB: 1) nmareHTHOMY simepHoMy Oenky LANA HHV-8, u 2) kancunHomy (nBa Genka
VCA — BNREF, pl143 u BcLF1, p150) u panHemy (1Be cyobenuHuilpl 6enka EA — R:
BORF2+BaRF1, p85 u D: BMRE, p54) 6enxam EBV. B kauecTBe TecT-KJIETOK, COmep-
XKanumx BUpyc-cnenududeckuii antureH LANA-1, ucCMnonab3oBaiud IepeBUBAEMYIO
kierouHyto JuHuio BCBL-1 (monydyeHnyo or Dr. A.Gessain, Pasteur Institute, Paris,
France), unguuuposannyio Toabko HHV-8 1 cBodoanyio ot EBV. IIpucyrcTBue B Chi-
Bopotke aHTuTeN K VCA EBV onpenensnu Ha nHaynupoBanHoi TPA kiieTouHol 1-
Huu P3HR-I, aBasiomieiicss KI10HOBBIM BapuaHToMm JuHuu P3J numdpombr bepkurra.
B xauecTBe MOJOXUTEIBLHOTO KOHTPOJIsT 1Jisl BoisiBieHuss EA EBV ucnonb3oBanu Kie-
To4yHy10 JuHU RAJI, unayuupoBanHyto coBmecTHO TPA u n-6ytuparom Hatpus. Bee
HIOAHCHI MIOCTAHOBKM peakiluy OTpaxKeHbl B auTeparype [26]. IIpucyrcTBue aHTUTEN
Kk LANA HHV-8 (xnacca IgG) B uccienyeMoli CBIBOPOTKE OMpenessiv o crnenudu-
YeCKOMY TTYHKTUPHOMY BHYTPHUSIIEPHOMY SIPKO-3€JICHOMY CBeYeHUIO Ha (hoHe HeTa-
TUBHBIX KJIETOK, OKpAIlICHHBIX B KPaCHOBATO-KOPUYHEBBIM 11BeT. CHIBOPOTKA 6OJIBHO-
ro cunraercst ceporno3utuBHoii K HHV-8, ecau B pasBenenun 1:160 oGHapyXUBaOT
xapaktepHoe cBeueHue (13). g moareepxkneHus cneuudUIHOCTU TPOBOAMMBIX pe-
aKIWii OMHOBPEMEHHO CTaBUJIM HECKOJIBKO KOHTPOJICH: B Ka4eCTBE MO3UTUBHOTO MC-
MOJIb30BaJIM CHIBOPOTKU C 3aBEIOMO BBICOKMMU TUTPAMM aHTUTEN K COOTBETCTBYIO-
UM BUpPYC-cnieUUbUIYECKUM aHTUreHaMm. [Ipu HeraTUBHOM KOHTPOJIE HUCIBITYEMYIO
CBIBOPOTKY 3aMeHsiin pactBopoM PBS. KoHTakT ChIBOpOTKM C (DUKCUPOBAHHBIMU
kieTkamu 061 60 MyuH mpu 37°C. 115 BU3yanu3auuy aHTUTEI ucnob3oBanu @UTII-
MedeHble UMMYHOTJ100yauHbI MpoTuB IgG (H) yenoeka. CynepHaTaHT MJIEBPaJIbHOTO
3KcCylaTa nauueHTa coiepxkain Beicokue TUTpbl aHTUu- HHV-8-antuten (antu-LANA)
(1:320). Bonee Toro, ObLIM HalimeHBI BBICOKKME TUTPHI aHTUTEN K EBV. KoHeunbie TuT-
pbl anTuTen K komiuiekey VCA EBV 6butn 1:640 (IgG), 1:20 (IgA); u k kommuiekcy EA
EBV — 1:80 (IgG).

JI1st TOUHOM Bepr(DUKALIMKU TUArHO3a «IIepBUYHAS JIMM(bOMa CEPO3HBIX IOJIOCTE» ObI-
na ipoeaeHa PCR ¢ [IHK, BeineneHHOM M3 KJIETOK IIeBpaibHOM 3¢ dy3un. Peakimio
CTaBWJIM C TpeMs TapaMu IpaiiMepoB K TpeM reHaM HHV-8: K1, ORF26 u vIL-6 (K2). Ien
K1, xonupytoinit paHcMeMOpaHHbBII O0eJT0K, TTpearnojaraeMo y4yacTByeT B TpaHchopMa-
LIMM KJIETOK, SIBJISIETCS Ype3BbIUuaifHO BapruabeIbHBIM U UTPAET, CKOPEe BCETO, BAXKHEMIITYIO0
PpoJIb B 3BOJTIOLIMK AaHHOTO Bupyca. ORF26, B cBoIo ouepenb, KOAUPYET OOJIBIION KarCHI-
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Puc. 2. TIpoTOYHO-IIMTOMETPHIECKHIA AHAIM3 KJIETOK ILIEBPAJILHOIO 3KCCYIATa 0OJILHOIO:

A — ocb abcumce — akenpeccusi CD45 PE/CyS5 (FL-3), ock opauHat — SSC, R1 —reiiT aHanu3u-
pyembix kietok; B—M — kiietku B reitre R1, ock abcuucc — FL-1 (FITC), ock opauHar — PE (FL-
2), IepeyeHb MapKepoB faH B Ta0. 1

Pic. 2. Flow cytometry of pleural effusion cells:

A — x-axis shows CD45 PE/Cy5 (FL-3) expression (CD45 is present in each tube), y-axis shows
SSC, R1 is the gate of analyzed cells. B—M — cells in the R1 gate, x-axis shows FL-1 (FITC), y-
axis shows FL-2 (PE), mAbs combinations are listed above each picture

characteristic luminescence was found in a 1:160 dilution [13]. Several controls were
used simultaneously to confirm specificity of the reactions. Sera with known high
titers of antibodies to virus-specific antigens were used as positive controls. Sera were
incubated with the fixed cells at 37°C for 60 min. and cell-bound antibodies were then
visualized with FITC-labeled immunoglobulins to human IgG (H). The patient's
pleural effusion supernatant contained high levels of anti-HHV-8 antibodies (anti-
LANA) (1:320), showing intensive nuclear staining in BCBL-1 test-cells. LANA-1
accumulates nuclear bodies in interphase nuclei, producing a characteristic stippled
pattern. Moreover, high titers of antibodies to EBV were found. End-point titers of the
antibodies to complex VCA of EBV were 1:640 (IgG), 1:20 (IgA); and to complex EA
of EBV — 1:80 (IgG).

PCR analysis of pleural effusion cells was performed to verify the diagnosis, using
three primer pairs to three HHV-8 genes such as K1, ORF26 and K2 (vIL-6). K1 encod-
ing the transmembrane protein is thought to participate in cell transformation, is very
variable and probably plays a key role in the virus evolution. ORF26 encodes a large cap-
sid protein and unlike K1 is a conservative gene. And finally, the unique gene K2
encodes viral interleukin-6 which is a homologue of human interleukin-6 and belongs to
a viral gene group captured by HHV-8 from the cell genome during evolution. DNA iso-
lation for PCR was performed by standard procedure involving extraction in
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HbII Oenok Bupyca u, B ommunu ot K1, siBisiercst KoHcepBaTUBHBIM reHOM. Hakonerr,
YHUKaJIBbHBIN reH K2, Komupyronmii BAPYCHBI MHTEPIAEHKIH-6 — TOMOJIOT MHTEPJIEUKH -
Ha-6 yeJloBeKa, MPUHAIJIEXKHUT K TPYIIe BUPYCHBIX TeHOB, 3axBaueHHbIX HHV-8 B mipoiiec-
ce CBOE DBOITIOINY U3 KJIETOYHOTO reHoMa. M cromb30Bamich cieayionye maphl mpaime-
poB: 1) VIL-6 forward: 5'-CAGCCATATGATGTGCTGGTTCAAGTTGTG-3', vIL-6
reverse: 5'-AGCACTCGAGTTACTTATCGTGGACGTCAG-3'. 2) ORF26 forward: 5'-
AGCCGAAAGGATTCCACCAT-3', ORF26 reverse: 5'-CTGGACGTAGACAACACG-
GA-3'. 3) K1 forward: 5'-GACCTTGTTGGACATCCCGTACAATC-3', K1 reverse: 5'-
AGGCCATGCTGTAAGTAGCACGGTT-3". 4) GAPDH forward 5-AGTCCAGT-
GAGCTTCCCGTTCAGC-3', GAPDH reverse 5'-TGGTATCGTGGAAGGACTCAT-
GAC-3'. PCR Bo Bcex 3 cirydasix majia ToJOXUTENIbHBINA pe3ynsTar (puc. 3A). B kauecTBe
MOJIOXKUTEJILHOro KOHTposis Ha Hannuue JTHK B mpo0e ucrnonb3oBaiy npaiiMepbl K reHy
GAPDH uenoseka (ruiepanbiaerua-3-docdar neruaporeHassl). [103UTUBHBIM KOHTPO-
seM 6bina JIHK, BeimeneHHas u3 kietok JuHuu BCBL-1, mist HeraTMBHOrO KOHTPOJISI
B PCR-cmecu Bmecto JIHK Obuta nobasnena ounuctusiupoBanHas H20, ucnonbsyemas
B 9KCIEpUMeHTaxX. TakuM 00pa3oM, MOKHO OTHO3HAYHO 3aKJIIOUUTh, YTO JaHHAas TUMGO-
Ma TuieBpasibHOI nosoctu seisiercss HHV-8-accounnpoBaHHON.

Kpome Toro, Ml pemmmiau mocMmorperh skcmpeccuio MPHK rena vIL-6 HHV-8
U cpaBHUTH ee ¢ akcnpeccueit MPHK hIL-6 — romoJsiora atoro resa y yegoseka. PHK
s RT-PCR akcTparupoBaiv ryaHUJAUH-TUOLHUOHATHBIM Oydepom (4M ryaHuauH
trouraHat, 25 mM Harpus uurpat pH 7.0, 0.5% natpust N-naypouincapkosuiar, 0.1%
B-MepkanToaTaHOJ) C AalbHEMIIe OYMCTKON GENKOB CMechlo (heHOI-XT0podhopM.
RT-PCR 6b11a npoBeneHa B 2 craauu, KJAHK Obin1a cuHTe3nupoBaHa ¢ momouisio M-
MuLV o6partHoit TpaHckpunTassl (Fermentas, Jilursa). s ammindukauuy UCrosb-
30Banu ciaenylomye napsl npaiimepos: 1) vIL-6 forward: 5'-CAGCCATATGATGT-
GCTGGTTCAAGTTGTG-3', vIL-6 reverse: 5'-AGCACTCGAGTTACTTATCGTG-
GACGTCAG-3'. 2) hIL-6 forward: 5'-CCTGAACCTTCCAAAGATGG-3', hIL-6
reverse: 5'-CATTTGCCGAAGAGCCCTCA-3'. 3). dna pazgenenus [1L[P-ammmmdpu-
LIMPOBAaHHBIX (pparMeHTOB MCIoab30Banu 1,7% jerkoruaBkyio araposy Ha 1x TBE-0Oy-
(epe, comepxalilyto GpOMUCTBIA ITUAUNA. BBISICHUIOCH, UTO KJIETKU OMYXOJU 3IKC-
npeccupyrot ob6a uutTokuHa (puc. 3B), 4to cornacyercs ¢ TUTEpaTypHbBIMU JaHHBIMUA
[13; 23]. [No3utuBHBIM KOoHTpoJeM Ha Hanmnure PHK B mpo6e 6ni1a RT-PCR ¢ mpaii-
Mepamu K B-rino6uny: B-globin forward: 5'-CTGGGCAGGCTGCTGGTG-3', B-glo-
bin reverse: 5'-GCTTGTCACAGTGCAGCTC-3'(cMm. puc. 3B).

[NepBuuHasg mmMdoOMa Cepo3HBIX ITOJIOCTEN (MepBUYHAS BBITOTHAs TnMdoma, PEL) —
9TO HeoIlas3us U3 B-KeTok, mpoluenumx sTan co3peBaHMsl B 3apOIBIIIEBOM LIEHTPE
JUMdaTUYECKOro y3i1a, U pecTaBIeHHas CepO3HbIMU b dY3UIMU B pa3IMYHbIX MOJI0-
cTsax Tena [16]. OHa accoumMMpoBaHa ¢ BUPYCOM reprieca desnoBeka 8 tuma (HHV-8)
U TIPOTEKAaeT, KaK MpaBWwio, Ha dhoHe UMMYyHomedUIuTa. BONBIIMHCTBO OMMCAHHBIX
B auTepatype ciaydaeB cBsi3aHbl ¢ BUU-uHbekiueir [10], B auTepaType Ha CeroaHsIII-
HUI IeHb OMMCcaHo Julllb okoio 22 cayyaeB HHV-8+ HIV- PEL.

Jlumbarnaeckne sKccynaThl HAKAIJIMBAIOTCS B IUIEBPATBHON, TMTepUKapaIuaibHON
Y MePUTOHEAJIbHOM MOJOCTSIX, TPUYEM MOPaXaeTCs] B OCHOBHOM TOJIbKO OfHA MO-
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phenol/chloroform with ethanol precipitation to follow. The primer pairs used for
amplification were (1) vIL-6 (K2) forward: 5'-CAGCCATATGATGTGCTG-
GTTCAAGTTGTG-3'; vIL-6 (K2) reverse: 5'-AGCACTCGAGTTACTTATCGTG-
GACGTCAG-3'"; (2) ORF26 forward: 5'-AGCCGAAAGGATTCCACCAT-3'; ORF26
reverse: 5'-CTGGACGTAGACAACACGGA-3'; (3) K1 forward: 5'-GACCTTGTTG-
GACATCCCGTACAATC-3', K1 reverse: 5'-AGGCCATGCTGTAAGTAGCACG-
GTT-3'". PCR products were identified in all the three cases (Pic. 3A). Primers to human
gene GAPDH (glyceraldehydes-3-phosphate dehydrogenase) was used as a positive
control in tests for the presence of DNA in the specimen. DNA isolated from BCBL-1
cells was used as a positive control, for the negative control the DNA was replaced by
bidistilled experimental H2O. The conclusion may therefore be made that the pleural
cavity lymphoma cells in this case contained HHV-8 DNA.

Besides, we measured HHV-8 vIL-6 mRNA as well as mRNA of hIL-6. RNA for RT-
PCR was extracted by guanidine thiocyanate buffer (4M guanidine thiocyanate, 25 mM
sodium citrate pH 7.0, 0.5% sodium N-laurylsarcolysate, 0.1% B—mercaptoethanol)
with protein purification by phenol-chloroform mixture to follow. RT-PCR was done by
a two-stage procedure. cDNA was synthesized with total RNA using M-MulLV reverse
transcriptase (Fermentas, Lithuania). We used the following primer pairs for amplifica-
tion: (1) vIL-6 forward: 5'-CAGCCATATGATGTGCTGGTTCAAGTTGTG-3', vIL-6
reverse: 5'-AGCACTCGAGTTACTTATCGTGGACGTCAG-3'; (2) hIL-6 forward: 5'-
CCTGAACCTTCCAAAGATGG-3', hIL-6 reverse: 5'-CATTTGCCGAAGAGCCCT-
CA-3'. 1.7% readily-meltable ethidium bromide-containing agarose in 1x TBE (89mM
Tris, 89mM boric acid, 2mM EDTA) buffer was used to separate PCR-amplified frag-
ments. The tumor cells expressed both cytokines. RT-PCR with primers to -globin (B-
globin forward: 5'-CTGGGCAGGCTGCTGGTG-3', B-globin reverse: 5'-GCTTGT-
CACAGTGCAGCTC-3") was used as a positive control (Pic. 3B).

Primary effusion lymphoma (PEL) is a neoplasia that originates from post germinal
center B-cells and manifests itself as serous effusions in various body cavities [16]. The
tumor is associated with human herpes virus-8 and mainly occurs in immunodeficiency
patients. Most published cases were HIV-associated [10], there were about 22 cases of
HHV-8+ HIV PEL described in the literature so far.

Lymphatic effusion is accumulated in any of the pleural, pericardial or peritoneal cav-
ities with only a single one being affected in most cases. Only in one case reported [22]
pleural, pericardial as well as peritoneal cavities were affected. In the case reported in
our article fluid was accumulated in all 3 cavities, diagnosis being stated while examin-
ing pleural cells. Other extranodal areas such as gastrointestinal tract and soft tissues
may be involved [23]. This lesion is not accompanied by lymphadenopathy or
organomegaly. Some patients have a history of Kaposi's sarcoma (1), rare cases are asso-
ciated with multicentric Castelman's disease [28]. No nodal or extranodal involvement
except of serous cavities was detected in the case described.

HHV-8 DNA is found in all cases of PEL and EBV coinfection in all transformed
cells in EBV-positive cases [1; 4; 15]. Effusion fluid contains high levels of cytokines, in
particular, IL-6 and IL-10 [2].
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JocTh. TOJNIBKO B OAHOM OMMCAaHHOM ciydyae [22] u IieBpaibHasi, U IepuKapanaib-
Hasl, U TIepUTOHealbHas MOJOCTHU ObLIM 3aTPOHYTHI OMYX0JIEBBIM MpolieccoM. B onu-
CaHHOM HaMU cllyyae 9KCCynaT HaKaIlIMBaJIcsd BO BceX 3-X MOJOCTSX, AUAarHO3 ObLI
Bepu(PUIIMPOBAH Ha KJIE€TKaX U3 IUIEBPAJbHOM MOJIOCTU. JIpyrUMHU 3KCTpaHOIAIbHBI-
MM 00JIaCTIMM TOpPaXeHUSI MOTYT ObITh TaCTPOMHTECTUHAJbHBINA TPAKT U MSTKHUE
TKaHu [23]. JlumdoaneHonaTu 1 opraHOMerajivuu Mpu JaHHOW MaTOJOTMM HE Ha-
onronatoT. HekoTtopble maluveHThl B aHaMHe3e UMetoT capkoMy Kanomu [1], uspenka
BCTpEYalOTCs CIy4al, acCOIIMMPOBAHHBIE C MYJBTUIIEHTpUYECKOi 6one3Hbio Kac-
TeabMaHa [28].

B TpaHcdhopMupoBaHHBIX KJIETKax BO Bcex ciydasix ooHapyxusator JHK HHV-8,
B OOJIBIIIMHCTBE CJTy4aeB OITyXoJieBble KIeTKH KouHpuimposansl EBV [1; 4; 15]. B BBI-
IMOTHOM XMUIKOCTH OOHAPYKMBAIOT BHICOKKE YPOBHU LIUTOKUHOB, B yacTHOCTU MJI-6
u UJI-10 [2].

[To MopdonoTUK KJIETKH NMEPBUYHON BBIMOTHOM JTUM(GOMBI B OCHOBHOM KPYITHBIE
ieoMopdHbie. HabmonaoT 60blioe pa3HooOpa3re KJIETOYHBIX BApUAHTOB OT KJle-
TOK C KPYIJIbIM WIM SHLIEBUIHBIM SAPOM 1O OY€Hb KPYIHBIX KJIETOK C SIAPOM Herpa-
BWIbHOI (hOPMBI U BbIpaK€HHOM LIMTOTIIa3MOM [22].

KneTku BEIMOTHOM TMM@POMBI 0OBIYHO 3KCIPECCUPYIOT OOIIMI IEMKOIIMTaPHBI aH-
tureH CD45, Ho, Kak MpaBWo, He MMEIOT MaH-B-kiaeTouHbix mapkepor: CDI19,
CD20, CD79a (18). [ToBepxHOCTHast U LMUTOIJIa3MaTUUYeCcKast SKCIIPECCUsi UMMYHO-
[JIOOYJIMHOB TaKXe 4acToO OTCYTCTBYeT. KpoMme Toro, 0ObIYHO KJIETKU MO3UTHBHBI 11O
akTUBaUMOHHBIM aHTUreHam: CD30, CD38, CD138. Onucan ciayvaii abeppaHTHOMU
skcnpeccur CD3 [6]. [eHbI UMMYHOIIOOYJIMHOB B TMM(MOMHBIX KJIETKaX MEPECTPOEHBI
U MyTUpoBaHbI [19], a B HEKOTOPBIX KJIETKaX OOHApYXUBAIOTCSl abeppaHTHbIE Tepe-
cTpoiiku reHoB T-KietrouHoro perenTtopa [14]. B To Xe BpeMs HUKaKMX crielnuud-
HBIX XpPOMOCOMHBIX abeppaluii moKa oOHapy:KeHO He ObLIO.

KnmHnyeckuii TporHo3 oyeHb HEOJIAronMpUsTHBIA B HE3aBUCUMOCTH OT IPOBENEH-
HOW Tepaluy, MeJuaHa BbDKMBAHUS MEHbIIIE 6 MeC.

MpI omnucanu ciaydaii epBUYHOM BHIITOTHOM JIMM(GOMBI Y MY>KYMHBI 56 JIET, CEpOHe-
ratuBHoro 1o BUY. Takum ob6pa3oM, Halll ciiydaid okasajicst 23-M JeTajlbHO JOKYMEH-
TUpoBaHHBIM coobiieHneM o PEL, a Poccus crana 8-t ctpaHoii, B KOTopoit Hab01a-
M TIogo0HbIe ciydau. UMMyHO(peHOTUIT TUMGOMHBIX KJIETOK OBbLI TOCTATOYHO TH-
nuyHbIM 11s1 PEL. TpanchopMupoBaHHbBIEe KJIIETKM MPAKTUUYECKN HE UMEJIM MapKepoB
JIMHEWHOM MpuHaaiexXHoCTU. MHTepecHO, 4To Obl1a 0OHapykeHa akcrnpeccust B-kie-
ToyHoro Mmapkepa CD20, KOTOpHIii, COTJIACHO JIMTEPaTyPHBIM TaHHBIM, Yallle BCETO OT-
CYTCTBYET Ha KJIETOUHOI MeMOpaHe Mpu TaHHOM 3abosieBaHUU. Jpyroit MHTEpeCHOM
HaXOJKOM ObLIO OTCYTCTBME 3KCIIPECCUM I1a3MOKJIeTouHoro Mmapkepa CD138 (cuHae-
KaHa-1), KoTopblii, Kak npaBuiio, skmnpeccupyercs npu PEL. Takke Obu1 06HapyKeH
CD38, asasromuiicst, Kak u CD138, maa3MoKIeTOYHBIM MapKepoM. B 1iesiom, Bce 3t
pe3yJibTaThl MOATBEPKAAIOT Haiuyue y namueHta PEL.

JunarHo3 obu1 norBepxkaeH HaauuveM JJHK HHV-8 B iuMmdoMHBIX KileTKax, 4To ObI-
JIO TIOKa3aHO MOJIEKYJISIPHO-OMOJOTUUECKUMU HUcCcIenoBaHUsIMU. [ToMUMO TOTO, YTO
aTa TMMdoMa cama 1o cebe JOBOJBbHO peKa, €€ TSKEI0 OTJIUYUTD OT Apyrux B-kpym-
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Puc. 3A. Pesyabratel PCR ¢ THK 13 KJ1€TOK 1eBPaJIbHOTO BBINOTA:

1—4: JHK nauuenra, 5—7: nosutuBHbIii KoHTpousb (JAHK knerok muanu BCBL-1), 8—10: Hera-
TUBHBINA KOHTPOJIb. JIuHuu 1, 5, 8 — ucmoab3oBanuch mpaimepsl K VIL-6, auHum 2, 6, 9 — Ucnob-
3oBaich npaiiMepbl K ORF26, muuauu 3, 7, 10 — ucnonb3oBaiuch npaiiMepst K K1, muHust 4 — vc-
ToJIb30BaIMCh NpaiiMepbl K GAPDH

Puc. 3B. Pesyasrarsl RT-PCR ¢ PHK u3 Ki1eToK mieBpajJbHOro BoINOTA:

1-3: K IHK nanueHra, 4—6: HeraTUBHBII KOHTPOJIb (OuaucTrMposanHas H,0). Jlunum 1, 4 —
WICTIOTb30BAIMCH TpaiiMepbl K hIL-6, TuHuu 2, 5 — UCIONb30BaIMCh MpaiiMephl K VIL-6, muHuu 3,
6 — UCIOJIB30BATUCH MTPAiMEpHI K B-II00HHY

Pic. 3. PCR analysis of HHV-8 sequences in PEL cells:

1—4: patient's DNA; 5—7: positive control (DNA from BCBL-1 cell line), 8—10: negative con-
trol. Lanes 1, 5, 8: primers to vIL-6 were used; lanes 2, 6, 9: primers to ORF26 were used; lanes 3,
7, 10: primers to K1 were used; lane 4: primers to GAPDH were used

By morphology PEL cells are mainly pleomorphic. There is a great variety of cells
ranging from those with a round or oval nucleus to very large cells with an irregular
nucleus and apparent cytoplasm [22].

Effusion lymphoma cells mainly express a common leukocytic antigen CD45 but as a
rule have no pan-B-cell markers such as CD19, CD20, CD79a (18). There is no surface
or cytoplasmic immunoglobulin expression in many cases. Besides, the cells mainly
have a positive status of activation antigens, such as CD30, CD38, CD138. A case of
CD3 aberrant expression was described [6]. Immunoglobulin genes in lymphoma cells
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HOKJIETOYHBIX JTUM@OM. 1o CyTH emMHCTBEHHBIM YETKUM ITOATBEPXACHUEM AUAarHo3a
MepBUYHasl BbIMOTHAs JuMboMa SIBISETCS aHaJIM3 Ha HaJMYKMe B TpaHC(HOPMUPOBAH-
Hbix kietkax JJHK HHV-8. B Hamieii xxe ctpaHe mogoOHbIi aHAJIN3 HE BXOIUT B pyTUH-
HYIO0 KJIMHUYECKYIO MPaKTUKy. HeoXnmaHHBIM 0Ka3ajaoCh TO, YTO MAIMEHT 0Ka3aJiCcs
BUY-cepoHeratuBHbiM. Kak yxe ObIJIO CKa3aHO BbILLIE, CAyYad MEPBUYHOMN JTUMPOMBI
cepo3HBIX rmonocteit B BUY-cepoHeraTMBHBIX MallMeHTax KpaiiHe peaku. B HacTosiee
BpeMsI B Mupe omnrcaHo Bcero okosio 22 HHV-8+ HIV- PEL B 7 ctpanax: ®@pannuu (7),
Wzpaune [3; 17; 21], Utanuu [5; 8; 9; 12], Ucnanum (11), Aprerntune [24], Benrpun
[19] u CILA [22; 25; 27]. AHanu3upys 3TU Cilydyal, MOKHO OTMETUTD CJIeAyIolue 00-
[TMe YePTHI: AIMeHTHI, KaK MPaBUJIO IMMOXKMIOTO BO3pacTa, My>KCKOTO IT0J1a, TTOpaXeH-
HOI1 B ITOABJISIIONIEM OOJIBIIMHCTBE CJydaeB OKa3bIBaeTCs IJIeBpabHasl TTOJIOCTD.

IToaBonst uTor, MOXXHO cKa3aThb, YTO B Poccuu 310 nepBblii onvcaHHbIi ciydait BUY-
HETaTWBHOW MEePBUIHON JTMMGBOMBI CEPO3HBIX TTOJIOCTEH, TTOATBEPXKICHHBIN IIUTOJIOT -
YeCKUMM, UMMYHO(MHOTUITNIECKUMHU 1 TEHETUIECKUMU UCCIIEIOBAHUSIMU.
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CYBITOIIVYJIALINN TPAHCIINIAHTUPYEMBIX
CTBOJIOBBIX KPOBETBOPHBIX KJIETOK

I'Y POHLI um. H.H. brioxuna PAMH, Mocksa

Pesiome

CTtatbsl TOCBSIIICHA aHAJIM3Y CYONONY/ISILIMOHHOTO COCTaBa TPAHCILJIAHTUPYEMBIX MO-
OuIM30BaH-HBIX cTBOJIOBBIX (CD34+) KieTok KpoBU.

C ucnoab30BaHUEM METOJa MPOTOYHON HUTO(MIYOPUMETPUU B TPOMHON (iyo-
peCLEeHTHON MeTKe M3yYeH UMMYHoJoTu4Yeckuit peHoTun 50 oO6pa3iioB oboramieH-
HOI MOHOHYKJeapHOU (hpakiuu KJIETOK KPOBHU (JEHMKOKOHILEHTPATOB), MOJYYEH-
HBIX y 45 OHKOJIOTMUECKUX OOJIbHBIX B3pOCJOro M AeTckoro Bo3pacrta. [Ipu atom
B mipeaenax dpakiuu Tonbko CD34+ KJIeTOK olleHeHa IKCIpeccusi aHTUTEHOB, ac-
COLIMMPOBAHHBIX CO CTBOJOBOM KPOBETBOPHOI KJIETKOI: JUHEMHO-HEOrpaHUYEH-
Hbeix moJsiekyl HLA-DR, CD38, CD71, CD45, CD117, CD10 Mosekyn Muejou-
Hoit pectpukunu CD13, CD33, nuMpOUITHBIX aHTUTEHOB, CBOMCTBEHHBIX Kak T-
(CD7) Tak u B-knerkaM. Ocob6oe BHUMaHue yaejaeHo Thy-1 aHTUreHY UM MOJIEKY-
ne CDY90, skcnpeccusi KOTOpoi XapakTepHa IJisl MOIYJsSLUK Haubojee paHHUX
CTBOJIOBBIX KJIETOK.

B xoze BeITTOTHEHMST TaHHOM pabOTHI ITOKa3aHa 3HAYMTEIbHAs TeTePOTeHHOCTh UMMY-
Hosiornyeckoro peHotuna CD34+ knetok. Tak, B MOMEHT CTUMYJISILIUU KPOBETBOPEHUSI
cpemu CD34+ kieToK KpoBY MpeolianatloT hpakiy MOJTUIOTEHTHBIX CTBOJIOBBIX KPO-
BETBOPHBIX KJIeTOK ¢ heHOTUTIOM CD34+HLA-DR+CD38+CD71+, a Takxe momysi-
LIMY MUEJIOUIHO-KOMMUTUPOBAHHBIX MPEAIIECTBEHHUKOB, OTJIMYAIOLIUXCS 10 YPOBHSIM
akcnpeccuu mojiekyn CD13 u CD33.

[MokazaHo, YTO cpeay MOOWJIM30BAHHBIX CTBOJIOBBIX KJIETOK KPOBU TIPUCYTCTBYET
Mpornopius paHHUX cTBOJIOBbIX CD34+ kierok, skcmpeccupytonx Thy-1 aHTureH.
®paxkiust CD34+ CD90+ Ki1eToK HEOTHOPOIHA B OTHOIIEHMM 3KCIIPECCUU MOJIEKYIT
HLA-DR, CD71, CD38. Cpeau Thy-1+ cTBOJIOBBIX KJIETOK BO3MOXHO TPUCYTCTBUE
CYOITOITYJISILIUY MUEJIOUTHO-KOMMUTHPOBAHHBIX KJICTOK-TIPEAIIICCTBEHHUKOB C UMMY-
HodeHotunom CD34+CD90+CD33+.

JlanpHeime conocTaBIeH!s] UMMYHOJIOTMYECKOTo (heHOTHUIIa TPaHCIUTAHTUPYEMBIX
CTBOJIOBBIX KPOBETBOPHBIX KJIETOK ¢ KIIMHUYECKUMU TaHHBIMU TIO3BOJIAT O0JIee NeTab-
HO OLICHWUTh POJIb KaXIOM OTIEIbHON CYONOMYISILIMU IIPY TAHCTUTAHTAIIMKA CTBOJIOBBIX
KPOBETBOPHBIX KJIETOK.

Kniouessie cioBa: CD34, uMMyHODEHOTUIIUPOBAHKE, TEMOIIOITUYECKUE CTBOJIO-
BbI€ KJIETKH, CYOMTOMYJISILIVY.
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CELL TRANSPLANTS
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Abstract

Subpopulations of transplantable mobilized peripheral CD34+ blood stem cells in
apheresis products (50 samples from 45 oncological patients) have been studied. The
expression of the following antigens on CD34+ cells with 3 color flow cytometry was
analysed: non-lincage — HLA-DR, CD38, CD71, CD45, CD117, CD10; myeloid —
CD13, CD33; B- and T-cell lymphoid. Particular attention was paid to analysis of
immature stem cell population — Thy-1 (CD90)+. CD34+ cells were highly heteroge-
neous, predominant fractions being CD34+ HLA-DR+ CD38+ CD71+ cells and
myeloid-committed (CD13+ and or CD33+) cells.

Amongst mobilized peripheral stem (CD34+) cells the different proportion of early
haematopoietic stem cells (CD34+) with Thy-1 (CD90) expression was usually present.
This fraction was not homogeneous according to HLA-DR, CD38 and CD71 expres-
sion. In some cases expression of myeloid CD33 antigen on CD34+ Thy-1+ cells was
noted. Further studies are needed to estimate clinical significance of Thy-1 (CD90)+
stem (CD34+) cell estimation in peripheral stem cell transplants.

Key words: CD34, immunophenotyping, hemopoietic stem cells, subpopulation,
Thy-1 antigen.

Introduction

Transplantation of hemopoietic stem cells is the principal approach to counter severe
cytopenia and an important component of modern chemotherapy protocols in various
cancer types, in particular haematology malignancy. The purpose of this procedure is to
restore hemopoiesis affected by high-dose cytostatic therapy as soon and fully as possible.

Assessment of hemopoietic tissue transplant quality, i.e. capacity of hemopoietic cells to
fully restore hemopoiesis, is a difficult problem. This capacity is determined both by
amount and composition of stem cell subpopulations. Discovery of CD34 antigen helped
to address this problem [1]. The CD34 molecule is a specific, early stage hemopoietic dif-
ferentiation antigen. Although expression and structure of the molecule are described in
detail [2], its functions and clinical potential are subject to thorough study worldwide [3].

While being morphologically homogeneous, CD34+ cells demonstrate different func-
tional properties and proliferative activity. The cell repopulation capacity and proliferation
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BBenenne

OCHOBHBIM CIIOCOOOM TIPEOIOJIEHMSI TSIXKETBIX IUTONIEHUI, 1 HEOThEMJIEMOI YacThIO
COBPEMEHHBIX XUMUOTEPATICBTUUECKMX TTPOTOKOJIOB TIPYM Pa3TMYHBIX OHKOJIOTUIECKUX
3a00J1eBaHMSX, U, OCOOCHHO, TIPU TeMO0JIACTO3aX, SIBISETCS TPAHCIIAHTALIMS CTBOJIO-
BBIX KPOBETBOPHBIX KJIeTOK. Llenb mpoueaypsl — MaKCMMalbHO OBICTPOE U TIOJIHOE BOC-
CTaHOBJIEHUE KPOBETBOPEHUSI, MTOBPEKIEHHOTO BBICOKMMU T03aMU ITUTOCTATUISCKUX
MpeIapaTos.

Cepbe3Hoit TTpo06JIeMOoii TTPY TpaHCIUTAHTAllMM KPOBETBOPHOM TKAHM SIBISIETCS BOITPOC
OLICHKM KayecTBa TpaHCIJIaHTaTa, TO €CTh MOTEHIIMATbHOI CIIOCOOHOCTU TPAHCIUIAHTUPY-
€MbIX KPOBETBOPHBIX KJIETOK MTOJIHOLIEHHO BOCCTAHOBUThH KPOBETBOPEHUE. DTU MapaMeTPhI
3aBUCST KaK OT KOJIMYECTBA CTBOJIOBBIX KJIETOK, TaK U OT MX CYOITOIYJISIIIMOHHOTO COCTaBa.

PemeHutio naHHO# 1po6IeMbl cIOCOOCTBOBAIO OTKphITHE aHTUTreHa CD34 [1]. Mone-
kyna CD34 saBnsiercs craguecrieliu(pUIHbIM aHTUTEHOM, OMPEae/IsSIOIIMM KJIETKU paH-
HHX 3TaroB reMON03THYeCcKOi nuddepeHInpoBKU. CIIeKTp 9KCIIPECCU JaHHOI MoJie-
KYJIbl U €€ CTPYKTYpa B HACTOsIIIIee BpeMsl IETaIbHO OMMCaHBI [2], a GYHKIIMY aHTUTeHA
CD34 11 BO3MOXHOCTH KJIMHUYECKOTO MPUMEHEHMS CTBOJIOBBIX KJIETOK SIBJISTIOTCS MIPEI-
METOM JIeTaJIbHOTO U3YYeHMsT BO BceM Mupe [3] .

HecmoTtpst Ha Mopdonorndeckyo omHOpoaHocTh, CD34+ KiIeTKM reTeporeHHBI T10
(byHKIIMOHAIBHBIM CBOMCTBAM M YPOBHIO MpoJKcepaTUBHON aKTUBHOCTU. YCTaHOBJIE-
HO, YTO Mo Mepe TP depeHLIMPOBKU KIETKU OT UCTUHHO CTBOJIOBOM (001amaiomieii -
POKHMM CITEKTPOM BO3MOXKHOCTeH K muddepeHIMpoBKe W Tpojrdepanun) 10 YHUTIO-
TEHTHOM (CITOCOOHOI K TUdhepeHIIMPOBKE TOJBKO IO OMHOMY POCTKY KPOBETBOPEHUSI)
peroIyarpyollasi CoCOOHOCTb U MOTeHLMAJ MpoJiubepalii CHUXKAIOTCS.

B mpenenax 1mysa cTBOJOBBIX KPOBETBOPHBIX KJIIETOK IKCIIPECCHUSI CAMOTO CTBOJIOBO-
kietouHoro aHtureHa CD34 BapbupyeT B IIMPOKUX Mpeeiax — OT SIPKOi Ha UCTUHHO
CTBOJIOBOM, TTOJIMMOTEHTHOM KJIETKE OO C1a00i Ha YHUNOTEHTHBIX F€MOIMO3TUYECKUX
npeniiecTBeHHUKax. OIHaKo, He3aBUCHMMO OT YpoBHeli akcnipeccuu CD34 Ha meMOpa-
HE CTBOJIOBBIX KPOBETBOPHBIX KJIETOK, UMEHHO CyMMapHOE KOJIMYECTBO TPAHCILIAHTH -
pyeMbix CD34+ kjeTok ompenensieT CKOpOCTb BOCCTAHOBJICHUSI KPOBETBOPEHUS TIPU
TpaHCIUIAaHTALUU TeMOITO3TUYECKOM TKaHU [4].

BmecTe ¢ TeM XopoIio U3BeCTHO, YTO JaXe TPaHCIUTAHTAIINS aeKBaTHOI 103kl (Goiee
3 x 106) CD34+ KiieToK He BCeraa IPUBOIUT K YCIIEIIHOMY, TIOJHOLIEHHOMY, TPEXPOCT-
KOBOMY BOCCTaHOBJICHUIO KpOBEeTBOpeHMs. MMelTcs JaHHbIE O TOM, YTO NMPUMEPHO
10% cnyyaeB TpaHCIUIAHTAIIMI COMPOBOXKIAETCS [UTUTEIbHBIMUA TPOMOOLIUTONIEHUSIMU
(30 u 6onee nHeit) [5; 6]. B psme ciy4aeB mmociie BOCCTAHOBIEHUSI TEMOII023a OTMEYAIOT-
Csl IOBTOPHbBIE OTCPOUYEHHbBIE LIUTONICHUM, MPUBOJISIINE K CEPbe3HBIM MHMEKIIMOHHBIM
ocjoxHeHusiM. TakuM oOpa3om, mpobJjieMa IMOCTTpaHCIIaHTALMOHHBIX OCJIOXKHEHUI
BCe €le CYIIECTBYET U, BOBMOXHO, PEIIUTh €¢ TIOMOXET 00Jiee AJeTaTbHOE N3YUEHHUE OT-
JIEJTBHBIX CYOTOMyISIMiA cocTapsronux mya CD34+ kieTok.

Oco0eHHO BaXXHBIMU C TOYKM 3PEHUSI TMOJHOThl BOCCTAaHOBJIEHUS KPOBETBOPEHMS
MOCJIe TPAHCIUTAHTALIMY TIPENCTABISIOTCS BBISIBJICHWE W JeTalbHas XapaKTepUCTHKa
(pakumu HanboIee paHHUX MOJUIIOTEHTHBIX CTBOJIOBBIX KJIETOK KPOBH. DTa MMHOPHAST
(bpakims KIeToK ¢ MUHUMAaJIbHBIMM MPpU3HaKaMUu TU(GdOEepeHIIMPOBKU COCTaBsIET Me-
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potential are found to decrease as the cell proceeds in differentiation from the true stem
(with a broad-range potential for differentiation and proliferation) to the unipotent (able
to differentiate in a single hemopoietic lineage only) cell.

Expression of CD34 antigen itself varies in a broad range within the hemopoietic stem
cell pool from high on true, polypotent stem cells to low on unipotent hemopoietic pro-
genitors. However, it is the total number of CD34+ cells in the transplant rather
than CD34+ expression level that determines how rapidly hemopoiesis recovers after
hemopoietic tissue transplantation [4]. It is also well known, that transplantation of an
adequate dose (more than 3 x 106) of CD34+ cells does not always result in successful
three-lineage hemopoiesis recovery. As reported, about 10% of transplantations are
accompanied by delayed platelet engrafting (30 days or longer) [5; 6]. There were cases
with recurrent delayed cell engrafting leading to serious infectious complications. Post-
transplant complications are still a serious problem, while a more detailed subpopulation
study of the CD34+ cell pool may help to solve it.

Detection and comprehensive characterization of the earliest polypotent hemopoietic
stem cell fraction is the most important issue as to complete post-transplant hemopoiesis
recovery. This minor fraction with minimal signs of differentiation is less than 5% of
all CD34+ hemopoietic stem cells. These cells provide for sustained, long-lasting rather
than rapid hemopoiesis recovery [7; 8; 9].

Patients, materials and methods

This paper presents results of multy-color flow cytometry of mobilized peripheral blood
stem cells and their subpopulation.

50 cell samples were obtained from aphereses collected in 45 cancer patients primed
with recombinant-human granulocyte colony-stimulating factor after chemotherapy
(mainly patient were leukapheresed when CD34+ cells in peripheral blood increased
above 10 cells per mL)

CD34+ hemopoietic stem cell pool was studied during stem cell mobilization with
growth factors (mainly neupogen) in combination with cytostatic chemotherapy.

Phycoerythrin (PE) or fluoresceinisotiocyonate (FITC) direct conjugates of monoclonal
antibodies HPCA-2 IgG1 (Becton Diskinson, USA) were used to detect CD34+ stem cells.

Three-color antibody combination (PE-FITC-PerCP) were used for immunostaining
and flow cytometry analysis of stem cells subpopulation. We studied expression on CD34+
peripheral blood stem cells the following antigens: CD71, CD90, HLA-DR, CD38,
CD117, CD50, CD45, CD56, CD7, CD10, CD19, CD33. Isotype-matched non-reactive
antibodies conjugated to FITC, PE, PerCP were used as negative controls.

Expression of antigens HLA-DR, CD38, CD45, CD33, CDI13, CD71 on CD34+
hemopoietic stem cells was evaluated in all cases. CD7 and CD19 expression on CD34+
cells was assessed in 44 and 38 specimens respectively. Antigen Thy-1 (CD90) expression
on CD34+ stem cells was measured in 35 specimens. Numbers of stem cells expressing
common leukocytic antigen CD50 and c-kit receptor, CD117, was counted in 25 and 10
specimens respectively. Percentages of common antigen CD10+ CD34+ stem cells were
measured in 16 cases.
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Hee 5% cpenu Bcex CD34+ cTBOIOBBIX KDOBETBOPHBIX KJIETOK. JlaHHbBIE KJIIETKM obecrie-
YMBAIOT HE CTOJIBKO ObICTPOE, CKOJIBKO YCTOMYMBOE, UIUTEbHOE BOCCTAHOBIIEHUE KPO-
BeTBOpeHMUs [7—9].

MatepuaJjbl 1 METOIBI

B Hacrostieii paboTe IPpUBOASATCS Pe3yIBTaThl UMMYHOIIUTOMITYyOPUMETPUIECKOTO MCCITe-
JOBaHUsI oborarieHHON (hpaKiMyi MOOWIN30BAaHHBIX CTBOJIOBBIX KJIETOK MepudepraecKoii
KpoBHU. Matepuai noxy4eH B Xoze MPOoLeayphl cerapaivy KIETOK MmeprdepriecKoil KpoBU
y 45 oHkosornueckux 60abHbIX Ha anmapatax BAXTER CS 3000 Plus u Cobe Spectra.

ITyn cTtBonoBbix CD34+ KpOBETBOPHBIX KJIETOK M3ydyajad B Ipoliecce MOOMIM3ALIMU
CTBOJIOBBIX KJIETOK C TIOMOLIBIO POCTOBBIX (hakTopoB (B ocHoBHOM, HeiinoreH®) B coue-
TaHUU C IUTOCTATUYECKON XUMUOTEpaei.

I BbIsIBAEHUS CTBOJIOBbIX CD34+ KjIeTOK MCIOIb30BaHbl MOHOKJIOHATbHbIE aHTH -
te1a HPCA-2, meuennbie ¢ukospurpuoM (PE) wim ¢iyopecuienHU30THOLMOHATOM
(FITC) Becton Dickinson (CIIIA).

[Ipu uccienoBaHUM CyOMOMYJISILIMIA CTBOJOBBIX KPOBETBOPHBIX KJIETOK MCMOJb30Ba-
HBI KOMMepYecKue TpsIMble (DITYOPOXPOMHBIE KOHBIOTAThl MOHOKJIOHAJIBHBIX aHTUTEIT
dupm Becton Dickinson (CIIIA) u Immunotech (Coulter, @paH1us) K CIeIyIOIMMM aH-
turenam: CD71, CD90, HLA-DR, CD38, CD117, CD50, CD45, CD56, CD7, CD10,
CD19, CD33, CD13.

B uccaemoBanme BKIoueH aHanu3 50 oOpasloB oOoralieHHOW MOHOHYKJICapHOI
(pakimu KIeToK KpoBH (JIGMKOKOHILIEHTPATOB), MOJYYEHHBIX Y 45 OHKOJOTMYECKUX
0OJILHBIX B3pOCJIOro M aeTckoro Bospacra. OueHka skcrpeccuu antureHoB HLA-DR,
CD38, CD45, CD33, CD13, CD71, Ha cTBoJIOBBIX KpoBeTBOpHBIX CD 34+ KieTkax npo-
Be/IeHa BO Bcex ciydasx. DKcrpeccust mosiekyn CD7 u CD19 na CD34+ kneTkax one-
HeHa B 44 u 38 obpasiiax cooTBeTcTBeHHO. OlieHKa 3Kkcrpeccuu aHtureHa Thy-1 (CD90)
Ha cTBoJIOBbIX CD34+ kjetkax mpoBeneHa HaMu B 35 obpasiax. KonnmuecTBo CTBOIOBBIX
KJIETOK, SKCITPECCUPYIOIINX obIeeikonuTapHbeiii antureH CD50 u c-kit — penenTop,
CDI117, oueHeHo B 25 u 10 oOpaslax, COOTBETCTBEHHO. YPOBHM COMMON aHTUTeHa
(CD10) Ha ctBonoBbix CD34+ kieTkax olieHeHbI B 16 ciydasix.

B nccnemoBaHny HaMU WCITOIB30BAHBI METOMIBI TBOMHON W TPOWHOU MMMYyHOMITyO-
PECLIEHTHOI OKpacKH KJIETOK.

KieTtku JieiKoKOHLIEHTpaTa OCBOOOXKIAIU OT 3PUTPOLIMTOB CTAHIAPTHBIM METOIOM
smzuca (FACS Lysing solution, Becton Dickinson). OkpaiiivBaiu npsiMbIMU KOHbOTaTa-
MM MOHOKJIOHATbHBIX aHTUTeNT (MKA) Kk anTureny CD34 1 K maniIeiiKoluTapHOMY aH-
tureny CD45 (ripy ucrionib30BaHUU TPOHOM (uryopeciieHTHOM MeTKK). Ha BTopom aTa-
Te KJIETKW JOKPAIIMBAIN aHTUTEIaMU K A1 dGepeHIIMPOBOYHBIM aHTUTEHAM JISHKOLIM -
TOB YeJIOBEeKa, CBSI3aHHBIM B TOU WJIM MHOM CTETIEHU CO CTBOJIOBOY KPOBETBOPHOM KITET-
KOl (TIaHeb yKa3aHa BBIIIIE).

COop M ydyer JaHHBIX TMpoBoAWwIM Ha TporoyHoM mutomeTrpe FACScan (Beckton
Dickinson) ¢ ucnonszoBaHueM mnporpammbl Lysis 1. Tlpu aHanmze naHHBIX YUUTHIBAJIOCH
IISITh TTapaMeTpoB: mpsiMoe cBeTopaccesiie — FSC (forward scatter), 60koBoe cBeTopaccesi-
Hue — SSC (900 light/side scatter) u 3 kaHana ¢uryopecueHTHOro curHana. [1pu ucciaenopa-
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Cells samples were freed from red cells by standard lysis (FACS Lysing solution, Becton
Dickinson, USA) and stained with direct conjugates of monoclonal antibodies (MAb) to
CD34 and to panleukocytic antigen CD45+ (using triple fluorescent labels). The cells
were further stained with antibodies to human leukocyte differentiation antigens demon-
strating hemopoietic stem cell binding (see above).

Data collection and processing was made using a flow cytometer FACScan (Beckton
Dickinson) and a Lysis II software. Analysis of data was made with respect to five param-
eters: forward scatter (FSC), 900 light/side scatter (SSC) and 3 fluorescent signal chan-
nels. At least 50,000 events were accumulated in a narrow CD34+ cell gate (pic. 1) to have
at least 500 CD34+ cells depending upon their percentage.

Flow cytometry findings were analyzed using a WinMDI, version 2.8, program.
Statistical analysis of data included correlation analysis and comparison of mean values.

Results

We found that hemopoietic stem cells, though homogeneous, may be characterized not
only by expression of specific antigens, but also by size and granularity. Our findings con-
firmed that a gate for stem cell analysis can be chosen by light scatter parameters.

We demonstrated that a low SSC range (minimum number of cytoplasmatic uptakes)
corresponded to the principal stem cell fraction, the cell size varying considerably (uni-
form distribution along FSC axis) (pic. 2). The type of the stem cells therefore corre-
sponded to small, medium size and large lymphocytes. This finding was in agreement
with previous data obtained by characterization of stem cell colony-forming units
(CFU) and may be useful for further detailed characterization of individual stem cell
subpopulations.

Immunophenotyping of mobilized hemopoietic stem cells in our study demonstrated
HLA-DR molecule to be monomorphously expressed on CD34+ cells (84.6+2.2%).
There were HLA-DR-negative stem cell populations in few cases.

HLA-DR expression was negatively correlated with that of most lineage-committed
antigens on stem cells. Significant correlation with HLA-DR expression on stem cells was
found only for stem cells with phenotypes CD34+CD38+ and CD34+CD13+ (R=0.357,
p=0.028; R=0.40, p=0,014, respectively).

Population of CD34+ cells expressing antigens CD38 and CD71 was more hetero-
geneous than that of CD34+HLA-DR+ cells. We found significant correlations
between the number of CD71-expressing stem cells and the number of CD34+ cells
expressing early lymphoid markers (CD7, CD19, CD10; p<0.03). Further analysis
discovered that transferrin receptor could be coexpressed with myeloid antigens CD13
and CD33 (p=0.01).

High levels of CD38 expression on stem cells practically ruled out coexpression of T-cell
antigen CD7 and CD13 molecule. While combinations such as CD34+CD38+CD33+
and CD34+CD38+CD71+ were quite possible (p=0.010).

Study of myeloid antigen expression on hemopoietic stem cells discovered that existence
of stem cells expressing both CD13 and CD33 at certain stages of differentiation was
unlikely (R= 0.787, p=0.004).
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HMM CyOITONYJISILINI CTBOJIOBOM KJIETKM HakarutmBany He MeHee 50 000 coObITHIA B y3KOM Tefi-
Te CD34+ kiietok (puc. 1) ¢ TeM, 4ToObl, B 3aBUCMMOCTH OT IpolieHTa CD34+ kieTok, ux 06-
1ee KoauyectBo 0bl10 He MeHee 500. YpoBHM HecnenndUuueckoro CBA3bIBAHUS ONpeessi-
JIUCh TIO U30TUTTMYECKUM KOHTPOJISIM, MEIEHHBIM COOTBETCTBYIOIIIUMHU (HITyOPOXPOMaMU

JlaHHble TIPOTOYHOI LMTOMETPUM OOpPabOTaHbI C HKCMOJb30BAHUEM IPOrPaMMBbI
WinMDI, Bepcus 2.8. CraTtuctuyeckasi 00paboTKa JaHHBIX BKJIIOYaJa KOPPEIsLUOH-
HBI{ aHAJIU3 W COTIOCTABIEHNE CPETHUX BEIMUMH.

PesyabraTsl

B xone BbINoHeHUsT pabOThl HAMU MOKA3aHO, YTO CTBOJIOBYIO KPOBETBOPHYIO KJIETKY
MOXHO, HECMOTpPS Ha ee MOP(OJOTUYECKYIO OTHOPOTHOCTh, OXapaKTepPU30BaTh IIUTO-
METPpUYECKM HE TOJIbKO Ha OCHOBAaHMUM BKCIPECCUM CHeUMPUUYECKUX aHTUTECHOB,
HO TakKe Mo pa3Mepy U rpaHyisspHocTu. [losydyeHHble HAMU TaHHbIE TOATBEPAUIN BO3-
MOXHOCTb BBIOOpa 00JlacTM aHaju3a (reifTa), IpW OIpeAeSICHUN CTBOJOBBIX KJIETOK,
Ha OCHOBAaHWM MapaMeTPOB CBETOPACCESHUS.

Mpb1 nokazajnu, 4to (puc. 2) OCHOBHOM (hpaKIIMK CTBOJIOBBIX KJIETOK COOTBETCTBYET 00-
J1acTh HU3KUX 3HaYeHU SSC (KOMYecTBO BKITIOYEHWH B IUTOIIa3My MUHUMAJILHO), TOT-
Jla Kak pa3Mmep (I0oCcTaTOuHO paBHOMEPHOE pacnpeneieHue Baoab ocu FSC) nx 3HauuTe b-
HO BapbupyeT. TakuM 00pa3oM, 0 XapaKTepUCTUKaM CBETOpAcCessHUSI CTBOJIOBAsT KJIeTKa
COOTBETCTBYET MAJIOMY, CPETHEMY WJIA KPYITHOMY JIUM@OLIUTY. DTO MOATBEPAWIN JaHHbBIE,
MOJTydYeHHBIE paHee B XOIe XapaKTepUCTUKH KojloHreoopasytomux enHUll (KOE) cTBoso-
Boii KineTku. CBeleHMsI MOTYT OKa3aThCsl BeCbMa CYILIECTBEHHBIMM MpY NaJbHEMIIei ne-
TaJIbHOI XapaKTEePUCTUKE OTAEIbHBIX CYOIOITYISLMIA CTBOJOBBIX KJIETOK.

XapakTepucTuka UMMYHOJIOTUYECKOTO (peHOTUITa MOOWJIM30BAHHBIX CTBOJIOBBIX KPO-
BETBOPHBIX KJIETOK B HallleM HMCCJIeIOBaHMH ITOKa3aja MOHOMOP(HOCTb 3KCIPECCUU
mouekysnbl HLA-DR na CD34+ kierkax (84,6% + 2,2%). B penkux cutyanusix HaMu
OTMEYaoCh MPUCYTCTBUE TOMYJSLIMU CTBOJIOBBIX KJIETOK, OTPULIATEbHBIX B OTHOIIE-
Huu sKcrpeccun HLA-DR.

OTMeYeHO CYIIECTBOBaHME OTPULIATEIbHBIX KOppesiLyii Mexay skcrpeccueit HLA-DR
1 OOJIBIIMHCTBOM JIMHEHO-KOMMUTUPOBAHBIX aHTUTEHOB B Mpe/eiaX CTBOJIOBBIX KJIETOK.
TonbKo u1st CTBOJIOBBIX KJ1eTOK ¢ (peHoTunom CD34+CD38+ u CD34+CD13+ noka3aHbl
JIOCTOBEpHBIC 3HAYMMBbIC KOPPE/SIIMKM B OTHOIICHUU 3KCIIPECCMU Ha CTBOJIOBOM KJIETKE
mosiekyasl HLA-DR (R= 0,357, p=0,028; R= 0,40, p=0,014, cOOTBETCTBEHHO).

TMonynsauusa CD34+ knerok, skcnpeccupytoiux anturedsl CD38 u CD71, oka3anach
6oee rereporeHHO# o cpaBHeHUI0 ¢ CD34+HLA-DR+ kiretkamu. Hamut BBISIBIIEHBI 10-
CTOBEPHBIE KOPPEJISLIMU MEXIY YUCIOM CTBOJIOBBIX KJIETOK 3KCIPECCUPYIOIIMX aHTUTEH
CD71 u yncinom CD34+ kieTok, aKCnpeccupyommx paHHue JumdbouaHbie Mapkepsl (CD7
CD19, CD10), p<0,03. [Tpu nanbHeiiiieM aHaIM3e yCTaHOBJIEHA BO3MOXXHOCTb KO3KCITPeC-
CUU TpaHCGhEPPUHOBOTO perienTopa U MueTonaHbIX antureHoB CD13 u CD33 (p =0,01).

Bricokue ypoBHu akcnpeccun CD38 Ha cTBOJIOBBIX KJIETKAX MPaKTUYSCKU UCKITIOYA-
JIU BO3MOXHOCTb Ko3Kcrpeccun T-kierouHoro aHtureHa CD7, a Takxke MOJEKYJbl
CD13. Bmecre ¢ Tem coyetanus CD34+CD38+CD33+ u CD34+CD38+CD71+ 6butn
BecbMa BeposATHHI (p = 0,010).
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Puc. 1. [Iporounas nuromeTpusi. [eliTHHT CTBOJOBBIX KJIETOK /ISl AaHAJIM3A UX CyOmoImy-
JISANUI:

A — M3otunuuecuit KoHTpoJb. [To ocu X — akcnpeccust [gG1PE, o ocu Y — rpaHy/IsipHOCTD
kietok (mapamerp SSC).

B — Bwri6op reiita aisa coopa CD34+ kiaeTok u aHanu3a ux cyononysuuii. [To ocu X — ypos-
HM 3Kcnpeccun CD34 antureHa (PE), mo ocu Y- napametp SSC. Bce CD34+ KineTKu BKIIOYEHBI
B reiit R1.

C — COop KJIETOYHBIX COOBITUI OCYIIEeCTBIIEH B reiite R1, BKiIlovyaoieM CTBOIOBbIE KIETKU
(reiit R2) . IMocneayouiuii aHanM3 cyornonyasiuuii mpoBoauTcs B reiite R2

Pic. 1. Flow cytometry. Stem cell gating for subpopulation analysis:

A — Isotypic control. On the X axis: IgG1PE expression, on the Y axis: cell granularity (parameter SSC).

B — Gate selection for CD34+ cell collection and subpopulation analysis. On the X axis: CD34
(PE) expression levels, on the Y axis: SSC values. All CD34+ cells are included in gate R1.

C — Recording of cell events was made in gate R1 that included stem cells (gate R2). Further
subpopulation analysis is done in gate R2

Expression of lymphoid antigens was generally low and exceeded 5% only in few cases.
While some concentrated WBC specimens from adult patients contained a considerable
stem cell portion (up to 50%) with a low expression of T-cell antigen CD7. Several con-
centrated WBC specimens from children had considerable portions of cells with a
CD34+CD19+ phenotype (up to 60%).
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[Mpu n3yyeHnu sKcrmpeccuy MUETOUIHBIX AaHTUTEHOB HA CTBOJIOBON KPOBETBOPHOI
KJIETKE HaMU BbISIBJIEHA HU3Kasl BEPOSITHOCTh CYLIECTBOBAHUSI Ha OIPeIeIEHHbIX 3Tanax
i hepeHITMPOBKY CTBOJIOBOI KJIETKH, IKCIIPECCUPYIONIEH OTHOBPEMEHHO aHTUTEHBI
CD13 u CD33 (R= — 0,787; p= 0,004).

DKcrpeccus U3ydeHHbBIX TMMMOUIHBIX aHTUTEHOB B OOJIBLIMHCTBE CJyyaeB ObLia MU-
HUMaJIbHOM M peiko npeBbinaia 5%. Tem He MeHee, B psijie U3y4eHHBIX 00pa3IloB Jieii-
KOKOHIIEHTPATOB Y B3POCJ/IBIX MMAIIMEHTOB HAMU BBISIBJIEHA 3HAYWTENIbHAS TTPOTIOPIIUS
CTBOJIOBBIX KiIeTOK (10 50%) co ciaboit akcnpeccueir T-kiaerouHoro antureHa CD7.
Psin 06pa3LioB NEMKOKOHLIEHTPATOB Y AETeil MMeN 3HAUUTEIbHBIE MTPOMIOPIIUU KIIETOK
¢ ¢penorunom CD34+CD19+ (1o 60%).

Ha 3naunTensHOM TipolieHTe MOOMIM30BaHHBIX CTBOJIOBBIX CD34+ KiteToK BhIsSIBIIEHA
aKcmpeccus c-kit-penentopa, Mojekysl CD117 (63,6 -93,0%).

Cpenanuii npoueHT CD90+ CD34+ kieToK B HallleM MCCACIOBAaHUU COCTaBUII
18,5%3,3%. Onnako ypoBuu CD90+ kietok B nipenenax CD34+dpakiiiu BappbupoBaiu
B IOCTaTOYHO HIMpoKux mpeaenax (or 0,1 go 70,6 %).

B orHomeHuu xapaktepa skcrpeccur Thy-1+ Ha CTBONOBBIX KJIETKaX MOXHO CKa3aTb, UTO
OonbiHCTBO CD34+ KJIeToK B HallleM MCCIEIO0BaHUM 3KCIpeccupytoT Mosekyay CD90
JOCTATOYHO €J1a00, ¥ TOJIBKO B PEIKUX CUTYALIMSIX 3TO OTUYETIINBAs, OTHeTbHAs (hpaKIIvsI aH-
TUTEHITO3UTUBHBIX KJIETOK (pUC. 3A, cM. 3 cTp. 00;10kKH). [Tpy 3TOM TOBKO B 8 CIydyasix U3
35 nccnenoBaHHBIX comepxkaHre CD34+CD90+ kiretok npesbicuiio 30,0% oT 001ero Koau-
YeCcTBa CTBOJIOBBIX KPOBETBOPHBIX KIIETOK. 3HaUMTeIbHAs Tiporropiusi Thy-1+ cTBOMOBBIX
kieTok (6onee 50,0% ot uncna Becex CD34+ Ki1eToK) BbisiBJieHa TOJIBKO B 4 00pasiax.

HHTEepecHo 0TMETUTB, YTO TIO XapaKTepUCTUKaM cBeTopaccessHust Thy-1+ cTBosoBbIe
KPOBETBOPHBIE KJIETKU TPEACTABIISUIA TOCTATOYHO TOMOTEHHYIO 110 pa3Mepam IOyJIsi-
mvio (puc. 3 B, cM. 3 cTp. 000XKM) ¥ uMenn HU3Kue nokasatenn SSC, Tak Xe, Kak
u 6onbimHcTBO CD34+ kietok. Torma kak nmokaszatesnb FSC (mokasaTesnb, XapakTepu-
3yI0LIU pa3mep KeToK) 1ist Thy-1 Mo3uTUBHBIX CTBOJIOBBIX KJIETOK ObLT 00Jiee HU3KUM
TI0 CPaBHEHWIO CO BceMM kieTkamu myna CD34+.

3HaYMMBbIX JOCTOBEPHBIX KOPPEIIuit Mexny KoauaecTBoM CD34+ neiikonuToB 1 YuC-
JioM Thy-1-IO3UTUBHBIX CTBOJIOBBIX KJIETOK HaMU He BbisiBieHO (R= — 0,027; p=0,878).

Oxcnpeccuto Thy-1 aHTUreHa Ha CTBOJIOBBIX KpOBETBOPHBIX CD 34+ KiieTkax Mbl corocTa-
BWIN C 9Kcrpeccueil npyrux g bepeHIMPOBOYHBIX aHTUTEHOB JIEMKOLIMTOB YeToBeKa.
I1pu 5TOM He BBISIBJIEHO JOCTOBEPHO 3HAYMMbBIX Koppensiuuii ajist antureHoB CD38 u HLA-
DR. BmecTe ¢ TeM B psizie cirydaeB Mbl HaOTFOI TN TIPUCYTCTBIE OMHOBPEMEHHO BHIPasKEHHO-
ro mporieHTa (6onee 50,0%) u Thy-1+ 1 HLA-DR+ crBooBeix (CD34+) KJIETOK B KPOBET-
BopHoI1 TKaHU. [TogoOHas cutyalius HabMoaaIach TakKe B OTHOILIEHUU MoJieKyiel CD38.

3HaYMMBIX KOPPEJSILIMI B OTHOLIEHUM SKCIIPECCUM Ha CTBOJIOBBIX KJeTKax c-kit pe-
uentopa (CD117) u Thy-1 anturena (p=0,7, n=6) HaMmu He nonyyeHo. CpeaHre ypoB-
Hu CD117+CD34+ cTBOJIOBBIX KiIeTOK coctaBmim 82,1+4,1%. B 2-x obGpasuax u3 6
cymma Thy-1+CD34+ u CD117+CD34+ xierok npessimaia 100%.

®akThl, ycTaHOBJICHHBIE B oTHOIIeH! Thy- 1+ cTBOIOBBIX KpoBeTBOpHBIX CD 34+ KiteTok
u Mosiekynn HLA-DR, CD38, CD117, MOTyT KOCBEHHO YKa3bIBaTh Ha KOSKCIIPECCUIO OHO-
IO U3 MEPEYUCICHHbIX aHTUTEHOB U MoJieKyiibl CD90 Ha ypoBHE OHOI CTBOJIOBOM KJIETKU.
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Puc. 2. IIporoynas nutomerpusi. Xapaktepuctuka cseropaccesuus (FSC/SSC)
cTB0JI0BbIX CD34+ reMono3THUeCKNX KJIETOK:

A — Teirr CD34+ xnerok (R1). Mo ocu X — ypoBHu akcnpeccun CD34 anTtureHa, rmo ocu Y —
pacrnpenesieHue OTHOCUTENbHO nmapaMmeTpa SSC, rpaHyISIpHOCTHU KJIETOK.

B — Xapakrepuctuka cBeropaccesiHusi ctBosioBbix CD34+ kinerok. Ha murorpamme oTpaxeHbl
Tosibko CD34+ knetku (kieTku, nomnasiire B redT R1). Ock X — mapamerp FSC (forward scatter) —
OTpaXaloLIil pa3Mep, YeM IMpaBee PaciojioXeH KJIETOYHOE COObITHE, TeM OOJblile pa3Mep AaHHOU
kieTku. 1o ocu Y- mapamerp SSC, xapakTepu3yIoluii XapakTep KJIETOUHbIX BKJIIOYESHMIA: YEM BBILIIE
PacIioIoKEHO KIIETOYHOE COOBITHE, TEM BBILLIE TPaHY ISIPHOCTD M pa3HOOOpa3Hee XapaKTep BKIIIOYEHUIT
B IIUTOTUIA3MY KIIETKU

Pic. 2. Flow cytometry. Light scatter (FSC/SSC) characteristics of CD34+ hemopoiet-
ic stem cells:

A — CD34+ gate (R1). On the X axis: CD34 expression levels, on the Y axis: cell distribution with
respect to SSC (cell granularity).

B — Characteristic of CD34+ stem cell scatter. The cytogram shows CD34+ cells only (cells in
gate R1). On the X axis: FSC (forward scatter) values reflecting cell size: the further to the right the
cell event the greater the cell. On the Y axis: SCC values reflecting character of cell uptakes: the high-
er the cell event the higher cell granularity and more diverse cytoplasmatic uptakes.

A considerable portion of CD34+ mobilized stem cells demonstrated expression of c-
kit receptor CD117 (63.6—93.0%).

Average percentage of CD90+CD34+ cells in our study was 18.5+3.3. However,
levels of CD90+ cells within CD34+ fractions varied within a rather broad range (0.1
t0 70.6%).

Asto Thy-1 expression on stem cells, most CD34+ cells in our study expressed CD90 at a
rather low level and only few cases had a distinct fraction of CD34+CD90+ cells (pic. 3 A
see cover, page 3). Only in 8 of 35 cases the portion of CD34+CD90+ cells was above 30.0%
of the total number of hemopoietic stem cells. A noticeable fraction of Thy-1+ stem cells
(more than 50.0% of the total CD34+ cell number) was found in 4 specimens only.
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JlocToBepHO 3HAUYMMBbIE KOPPEJUISILIMK YCTAHOBJIEHBI B OTHOIIEHNM aKkcrnipeccun Thy-1
Y OHOTO U3 MaH-MUEJOUIHbIX aHTUTeHOB, MoJsiekyabl CD33 (p=0,037, n=33) Ha cTBO-
JoBbIX CD34+ KpOBETBOPHBIX KJIETKAX.

[MomyyeHbI BEICOKOMOCTOBEPHBIE KOPPEISIIIVY, TIOATBEPXKAAIONINE BO3MOXKXHOCTD Off-
HOBPEMEHHOTO MPUCYTCTBUSI B TPAHCIJIAaHTUPpOBaHHOM TKaHu CD 34+ KieTok, aKcIpec-
cupylomux kak Thy-1 aHTUreH, Tak U TpaHCHEPPUHOBBII perentop, Mmojekynry CD71
(p=0,009, n=30). INpu MCTIONB30BAHUM TPEXI[BETHOTO (DIIyOPECIIEHTHOTO aHaJn3a
y IBYX MaIIMEHTOB MbI OATBEpAUIN (pakT Koskcrpeccuu Thy-1 aHTureHa u TpaHcdep-
PMHOBOIO peleTopa Ha ypoBHE ofgHoM cTBoioBoit CD34+ KkiteTku.

O6cyxnenue

B Hacrosiei paboTe Mbl U3y4YalM MyJ1 CTBOJIOBBIX MOOMJIM30BaHHBIX KJIETOK B 50 00-
pasiiax MUTOKOHIIEHTPATOB y 45 OHKOJOTMYECKUX OOJTBLHBIX METOIOM ITPOTOYHOM ITUTO-
ryopuMeTpHu ¢ UCTIONIB30BaHUEM TPOMHOM (hIIyOopeClieHTHOM METKU.

B Hacrosiiee BpeMst XopoI11o n3BeCcTHO, uTo mys1 CD34+ KJ1eToK BKIII0OYaeT KOMMUTH-
poBaHHbIe (JIMMGMOUIHBIE, MUETOUIHbBIE, METAKAPUOIIMTAPHbIE, SPUTPOUIHbBIE), OTBE-
YaloNre 3a BOCCTAHOBJIEHWE KOHKPETHOTO POCTKA KPOBETBOPEHUSI KJIETKU, a TaKXkKe
(pakuuio TMHEHHO HE KOMMUTHPOBAHHBIX, PAHHUX CTBOJIOBBIX KJIETOK, OIpEACIISIO-
IIMX CTAOMJIBHOCTh BOCCTAHOBJIEHMSI KPOBETBOPEHUS B TEUEHME JUIMTEbHOIO CPOKa.

B Havase n3y4eHUs CTBOJIOBBIX KJIETOK XapaKTepUCTHKA CYOTIOYIISIIIVI SBISIIACh YUC-
TO MCCJIEIOBATEILCKUM, TTIOMCKOBEIM acTIeKTOM. BBUIO TTOKa3aHO COOTBETCTBHME pa3jind-
HbIX TUIIOB CFU 1 uMMyHosornueckoro deHoruna CD34+ kieTok, usydaiucs npoaude-
pPaTUBHBIA MOTEHILIMAA M BOCCTaHABJIMBAIOIIAS CIIOCOOHOCTh KaXJOW OTAEIbHO B3SITOM
(pakuun. C OTKpBITUEM HOBBIX KJIETOUHBIX KJIacTepoB Iu(pdepeHIInpOBKU UMMYHObE-
HOTHII CTBOJIOBBIX KJIETOK JIeTaM3upoBaH. IMeHHO Ha OCHOBaHWUY MMMYHOJIOTUIECKOTO
¢enoruna CD34+ kieTok IpoIeMOHCTPUPOBaHbLI 0oJjiee JeTalbHbIE PA3TUYUST MEXIY
CTBOJIOBBIMU KJIETKAMHM KOCTHOTO MO3ra, Meprdeprnieckoii KPOBH, ITyIIOBUHHON KPOBU
U eIlle pa3 MOATBEPXKACHBI ITPEHMYIIeCTBA UCTIOIb30BaHMS epr(epruecKoii KpOBU B Ka-
YeCTBE MCTOYHMKA CTBOJIOBBIX KJIETOK ITPY TPAHCIUIAHTALIMM KPOBETBOPHOM TKaHU [11].

Ceituac npo6sieMa M3y4yeHMs] CyONOMy/IsILMiA M3 YMCTO HAydHOW MEepEeXOAMT B pa3psill
KIMHAYIECKH 3HAYMMBIX. B HacTosiiiee BpeMst HAKOTIIEH TOCTaTOYHO GOJIBIIION MaTepualt,
JIEMOHCTPHUPYIOIINIA BIVUSHUE OTIEIBHBIX CYOITOMYJISIINI CTBOJIOBBIX KJIETOK Ha CKOPOCTh
BOCCTAHOBJICHMSI TOTO WJIM MHOTO POCTKA KPOBETBOPEHUS. XOPOILIO U3BECTHO, UTO OoJiee
IUTATEITHHO TTOCTIe TPAHCITTAHTALIMK BOCCTAHABIMBACTCS KOJIMUYECTBO TPOMOOIIMTOB, MMEH-
HO [T03TOMY 3HA4YMTeIbHOE BHUMAaHKE BO BceM Mupe yaessiercs ¢pakiyu CD34+CD61+,
TO €CTb MEraKapyuOIMTaPHbIM TpeiiecTBeHHUKaM. Llenblit psim uccaenoBaHuit MPOAeMOH-
CTPUPOBAJI CYILIECTBOBAHME JOCTOBEPHBIX KOPPEJSALIUIA MEXTYy KOJTMYSCTBOM KJIETOK YKa-
3aHHOTO TUIIA ¥ CKOPOCTBIO BOCCTAHOBJIEHUS TPOMOOLUTOB [12; 13]. 3HaunTeIbHBINA UHTE-
pec MPeaCcTaBIsAOT HAOMOACHNS O CBSI3M TaHHOM TOMYJISILIMK CO CKOPOCTBIO BOCCTAHOBJIE-
HMS HEUTPOGUIOB KPOBU B XOJI€ TPAHCIIJIAHTALIMM KPOBETBOPHOIT TKaHMU.

B psime viccnenoBaHMil BBISIBIIEHA CBSI3b MEXKITy CKOPOCTHIO BOCCTAaHOBJIEHUSI TPOMOO-
LINTOB U HEUTPODUIOB ¥ HAJIMYMEM B TPAHCIUIAHTUPYEMOM MaTepHuayie CyOTOmy i
CTBOJIOBOM KJIETKM, 3Kcnpeccupylomux L-selectin, Mmonekyny CD44, u monexkyiny CD41.
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Interestingly that as to light scatter characteristics the Thy-1+ stem cells made a popu-
lation that was homogeneous by size and had low SSC values (a cytometry parameter
reflecting cell granularity), like most CD34+ cells. While FSC values (characteristic of cell
size) of Thy-1-positive stem cells were lower as compared to those for all cells from the
CD34+ pool (pic. 3 B see cover, page 3).

No any correllations beetwen percentage of CD34+ leukocytes and counts Thy-1-pos-
itive stem cells were found (R= — 0.027, p=0.878).

We compared Thy-1 expression with that of other human leukocyte differentiation anti-
gens on CD34+ hemopoietic stem cells. There were no significant correlations between
expressions of CD38 and HLA-DR antigens. While some specimens presented with a
noticeable percent (more than 50.0%) of both Thy-1+ and HLA-DR+ stem (CD34+)
cells. A similar situation was observed with the CD38 molecule.

We found no significant correlations of c-kit receptor (CD117) and Thy-1 antigen expres-
sion levels (p=0.7, n=6). Mean content of CD117+CD34+ stem cells was 82.1+4.1%. The
total of Thy-1+CD34+ and CD117+CD34+ cells was above 100% in 2 of 6 specimens.

Our findings concerning expression of Thy-1 and molecules HLA-DR, CD38, CD117
on hemopoietic CD34+ stem cells may be an indirect evidence of coexpression of any of
the above-mentioned antigens and CD90 in a single stem cell.

There was a significant correlation between expression levels of Thy-1 and CD33, a pan-
myeloid antigen, (p=0.037, n=33) on CD34+ hemopoietic stem cells.

There were highly significant correlations confirming the presence of CD34+ cells
expressing both Thy-1 and transferrin receptor CD71 (p=0.009, n=30) in the transplant.
Three-color fluorescent analysis confirmed coexpression of Thy-1 antigen and transferrin
receptor on a single CD34+ stem cell in two patients.

Discussion

We have studied a mobilized peripheral blood stem cell pool in 50 apherses product from
45 cancer patients by flow cytometry using multi-colour fluorescence staining (triple flu-
orescent labels).

It is well known today that the CD34+ pool includes committed (lymphoid, myeloid,
megakaryocytic, erythroid) cells responsible for recovery of specific hemopoietic cell lin-
eages and a fraction of not lineage-committed, early stem cells ensuring sustained hemo-
poiesis recovery.

Subpopulation characterization of stem cells was purely investigational at the start. It
discovered correlation between different types of CFU and cells with CD34+ immunolog-
ical phenotype, assessed proliferative potential and repopulating capacity of every individ-
ual fraction. Discovery of new cell differentiation clusters resulted in a more detailed stem
cell immunophenotyping. It was CD34+ immunological phenotype that served as a basis
to find more detailed differences between stem cells from bone marrow, peripheral blood,
umbilical cord blood and to confirm advantages of peripheral blood as a source of stem
cells for hemopoietic grafting [11].

Now the subpopulation study is shifting from a purely scientific to a clinically significant
area. There are a rather large amount of data to demonstrate the effect of individual stem
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BaxxHbIM [UIs1 COKpallleHUsT KPUTUIECKOUW TPOMOOIIUTONIEHNN OKa3aloCh MPUCYTCTBUE
B TpaHCIJIAaHTUPYeMOI TKaHU KjaeToK ¢ (eHoruniom CD34+ GPIIb+/GPIIIb+,
CD34+GlyA+, CD34+CD4la+. IloaTeepxaeHa 3HAYMTENbHAS POJib CYONOMYJISIIINIA
CTBOJIOBBIX KJIETOK, Kcrpeccupyoomux perentopsl FLt-3 u G-CSF misa BoccraHoBme-
HUST HEUTPOGUIBLHOTO U TPaHYJIOLIMTAPHOIO POCTKOB KpoBeTBOpeHus [9; 12].

C touku 3peHust Mojieky1 HLA-DR u CD38 Hanbosbiimii MHTepec npeacTaBiseT Gpak-
LIS CTBOJIOBBIX KJIETOK, HE SKCIIPECCUPYIOIINX JaHHbIe aHTUTEeHBI. [lommyisiims KieTok
CD34+CD38-HLA-DR-, He akcripeccHpyIOIIMX TaKKe JMHEITHO OrpaHMYeHHbIE aHTUTe-
HBI BKJTIOYaeT Haubosiee paHHUE CTBOJIOBBbIE KPOBETBOPHBIE KiIeTKU. [loka3aHo, 4To mmm-
TEJIbHOCTh TPOMOOILMTONIEHUU HAXOMUTCS B IPSIMOiA 3aBUcUMOCTH OT urcia CD34+HLA-
DR-CD38- xieTok B TpaHCIIaHTUPYyeMOM Matepuae. [1pu 3HaunTeTbHOM comepKaHun
B MaTepuajie TpaHCIUIAHTALMU CyOIOMYJISILIUNA CTBOJIOBBIX KJIETOK C MOIOOHBIM UMMYHO-
(beHOTUTIOM BO3HUKAET PUCK 3aIePXKKKM BOCCTAaHOBJICHUS KpoBeTBopeHus [9; 13; 14].

Kax mokazanu Haim uccienoBaHusl, ToJoOHAsT CUTYaIUsI SIBIISIETCST IOCTATOYHO pPefi-
Koit B cuuty nipuMeHsieMbix cxeM mobunuzaunu (GM-CSFE, G-CSF) u B 60bIIMHCTBE
00pa3LoB MOMYJISIUMSI CTBOJIOBBIX KJIETOK, OTpULATEIbHBIX ofHOBpeMeHHO mist HLA-
DR, CD38 saBnsiercss MuHUMalIbHOU. Cpei TpaHCIUIAHTUPYEMbIX MOOWIM30BAHHBIX
CTBOJIOBBIX KPOBETBOPHBIX KJIETOK TIPE00IaaeT OISV CTBOJIOBBIX KJIETOK C (heHO-
oM CD34+CD38+HLA-DR+. OnucaHHblif HaMu (akKT OTCYTCTBUSI KOPPESILIMOH-
HBIX CBSI3€ll MEXIly CTBOJIOBBIMM KJIETKaMU, 3KCIpeccupyromumu Moiekyiay HLA-DR,
U KJIeTKaMU, SKCIIPECCUPYIONTNMU U3ydeHHble TuddepeHITMPOBOYHBIE aHTUTEHBI JIeii-
KOLIUTOB YeJI0BeKa BO3MOXHO JIMIIb OTpaxkaeT (hakT MOYTU TOMOT€HHOU 3KCIpeccuu
HLA-DR B 60/ibIIMHCTBE U3yUYEHHBIX CJTy4aeB.

JIOCTaTOYHO BBIPAXEHHOW CpeAu TPAHCIUITAHTUPYEMBIX MOOWIM30BaHHBIX
CD34+xerok oka3zanach MPOMOPIIYST MUETIONTHO-KOMMUTUPOBAHHBIX MPEAIIECTBEH-
HukoB (CD13+, CD33+). BTo obecnieynyio HAIIMM TallMeHTaM 3HauYMTeJbHOE COKpa-
meHue (HelTpodwtbl cBbire 600 kiaeTok B TeueHue 10 qHeit, TpoMGoruTh 10 1000 Kie-
TOK B TeueHUe 14 mHeit) CpOKOB BOCCTAHOBJIEHUST OCHOBHBIX TTOKa3aTesieil KpOBU TOCe
TPaHCIUIAHTALlUU U BBICOKOJO3HOI XMMUOTEPATTHH.

@akT OTpULIATEIBHOI KOPPEJISIIMOHHOM CBSI3M MEX/Y KOJTMYECTBOM CTBOJIOBBIX KJle-
TOK, 9KCITpeccupylomux nanMmuenouatbsie antureHsl CD33 u CD13, roBoput 0 HU3KOM
BEPOSITHOCTH CYIIECTBOBAHUSI Ha OTIPeNeIeHHBIX 3Tanax anddepeHIMPOBKY CTBOJIOBOM
KJIETKU, 9KCIIpeccupyloleit omHoBpeMeHHO aHTureHbl CD13 u CD33. /laHHbIi Te3uc
TTOATBEPKAACTCS JAETATBHBIM M3YyYeHHEeM MUEIOWAHBIX MPEAlIeCTBEeHHUKOB BO (Dpak-
MM 000TaIEHHBIX CTBOJIOBBIX KPOBETBOPHBIX KJIETOK, CBUIETEIHCTBYIONIEM O CYIIIECT-
BoBaHuu ¢pakuuu CD34++CD13+CD33- [15].

B oTHo1IeHMY XapaKTepUCTUKK HanboJiee paHHUX CTBOJIOBBIX KPOBETBOPHBIX KJIETOK
HauOo/b-11Ki uHTepec npenactaiseT Thy-1 aHtureH nau monekyiaa CD90, mockonbKy
otcienuTh ppaxkuuio CD34+ HeratmBHBIX Mo 3Kcmpeccun monekyn HLA-DR u CD38
4acTo 3aTPYIHUTENBHO B CHITy UX MaJIOTO KOJIMYECTBA.

HNmenHo Hanmuuue ctBojioBbix CD34+ kieTok, akcnpeccupytomyx Thy-1 aHTureH B Ma-
TepuaJie TPAHCIUIAHTALIUU, CBSI3BIBAIOT C JUTMTETbHBIM M YCTOWYMBBIM BOCCTAHOBJICHUEM
KpoBeTBopeHus [16]. CTBOJIOBBIE T€MOITO3TUYECKNE KIIETKM, COCTaBISIONINE (DPAKIIIIO
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cell subpopulations on the rate of recovery for individual hemopoietic lineages. As known,
platelets need the longest time for post-transplant recovery that is why the CD34+CD61+
cell fraction, i.e. megakaryocyte precursors are in the focus of attention worldwide.
Numerous studies confirmed significant correlations between the number of cells of a par-
ticular type and time of platelet engrafting [12; 13]. Of interest are studies of relationship
between this cell population and time of post-transplant neutrophil engrafting.

Several investigators demonstrated relationship of platelet and neutrophil recovery rates
with the presence of stem cell subpopulations expressing L-selectin, CD44 and CD41
molecules. The presence of CD34+ GPIIb+/GPIIIb+, CD34+GlyA+, CD34+CD41a+
cells in the transplant was found important for reduction of critical thrombopenia dura-
tion. Stem cell subpopulations expressing receptors FLt-3 and G-CSF were confirmed to
play a significant role in recovery of neutrophils and granulocytes [9; 12].

As to HLA-DR and CD38 molecules, of the most interest is the stem cell fraction not
expressing these antigens. The CD34+CD38 HLA-DR cell population not expressing line-
age-restricted antigens includes the earliest hemopoietic stem cells [9; 13; 14]. Thrombopenia
duration was found to correlate directly with the count of CD34+CD38 HLA-DR cells in the
transplant. There is a risk of delay in hemopoiesis recovery after transplantation of material
with a considerable content of stem cells having this immunophenotype.

As demonstrated in our study, this situation was rather unlikely with the mobilization
schedules applied (GM-CSF, G-CSF) and the stem cell subpopulation free from both
HLA-DR and CD38 expression being minimal in most specimens. The phenotype
CD34+CD38+HLA-DR+ is predominating in mobilized hemopoietic stem cell trans-
plants. The absence of correlation between HLA-DR+ stem cells and those expressing
human leukocyte differentiation antigens as described in this paper may just reflect a next
to homogeneous HLA-DR expression in most cases studied.

There was a rather large fraction of myeloid lineage-committed precursors (CD13+,
CD33+) in the mobilized CD34+ cell transplants. This ensured a considerable
reduction in time to recovery of principal blood parameters after transplantation and high-
dose chemotherapy for our patients (neutrophils above 600 cells within 10 days, platelets
up to 1000 cells within 14 days).

The negative correlation between the counts of stem cells expressing pan-myeloid anti-
gens CD33 and CD13 suggests that the existence of a «healthy» stem cell simultaneously
expressing CD13 and CD33 receptors at a certain differentiation stage is unlikely. This sug-
gestion is confirmed by the existence of a CD34+CD13+CD33 fraction as demonstrated by
a detailed study of myeloid precursors in an enriched hemopoietic stem cell fraction [15].

As to characterization of earliest hemopoietic stem cells, it is Thy-1 antigen (CD90
molecule) that is of the most interest because there are few CD34+ cells that are negative
for HLA-DR and CD38 and their tracing is therefore difficult.

The presence of CD34+ stem cells expressing Thy-1 in the transplants is associated with
sustained and stable hemopoiesis recovery [16]. Thy-1+ hemopoietic stem cells can main-
tain long-term bone marrow culture [17]. These cells are found in a so called cobble-stone
area forming cell subpopulation and among cells repopulating hemopoietic organs after
transplantation in SCID-hu mice [18; 19; 20].
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Thy-1 MO3UTUBHBIX KJIETOK, CIOCOOHBI MOAIEPKMUBATh POCT JOITOCPOYHBIX KYJIBETYP KOCT-
Horo Mo3ra [17]. JlaHHbIe KJIETKU BbISIBJISIIOTCS B MOIYJISILIMA, (POPMUPYIOIIUEI TaK Ha3bI-
BaeMYI0 «001acTh OyJIbIKHUKA» (cobble-stone area forming cells), 1 cpeay KJIETOK, PEITOITy-
JIMPYIOIINX KPOBETBOPHBIE OpraHbl npy TpaHcIutaHTauuu y SCID-hu mbreii [18—20].

IMonynsuust Thy-1+ CTBOJIOBBIX KJIETOK HE SIBJISIETCS OAHOPOAHON, U CBEIEHUS IO
MMMYHOMDEHOTUITY 3TUX KJIETOK JOCTATOYHO IMPOTUBOPEUYUBBHI. POpaKilds CTBOJOBBIX
KJIETOK, 3KcTpeccupyommx Thy-1 aHTUTeH, oueHb He3HAYUTEbHA, 1, TIO TaHHBIM pa3-
JIMYHBIX MCCaenoBaHuii, cocrapisieT oT 1 1o 10% ot Bcex CD34+ kierok nepudepuye-
cKkoii KpoBH. [Ipornopiiust TaHHBIX KJIETOK B KOCTHOM MO3T€, MOXET OBbITh OoJiee BbIpa-
xxeHHo# (oT 3 mo 25% cpenu Bcex CD34+ kiretok) [21]. Beicoka mpomopiiust TaHHBIX
KJIETOK ¥ B IyTIOBUHHOI KPOBU U B 3apOJbINIEBOi TKaHu [8; 13].

B HameMm ucciienoBaHuM cllydau BbICOKOTO coiepkaHust Thy-1+ CTBOJIOBBIX KJIETOK
cpeIy MOOWIM30BAHHBIX CTBOJIOBBIX KPOBETBOPHBIX KJIETOK ObLIN peakuMu. DakT mpe-
obsagaHus 00pa3loB C HU3KUM coiepxaHueM Thy-1+ CTBOJOBBIX KPOBETBOPHBIX
(CD34+) k1eToK MOXET ObITh OOBSICHEH, BO-TIEPBBIX, OCOOCHHOCTHIO TTPUMEHSIEMBIX
MOOMIM3aLIMOHHBIX TPOTOKOJIOB. KpoMme Toro, Bo3MoXHa pa3HULIa BO BDEMEHU CTUMY-
JISIUMAK 0011Iero KojnyecTBa cTBO0BbIX CD34+kieTok n dhpakiiii paHHUX CTBOJOBBIX
kietok ¢ peHoruriom CD34+CD90+ [22; 23].

JlaHHBIE, TTOTyYeHHbIE B OTHOLLIEHUM UMMYyHO0THYecKoro ¢peHorumna Thy-1+ cTBo-
JIOBBIX KJIETOK, TIOATBEPXKIAeT UX 3HAYMTEIBHYIO TeTepOTeHHOCTh. OTCYTCTBHUE KOPPEJIsi-
uwmii ¢ monekynamu HLA-DR u CD38, ycraHOBIeHHOE HaMU, TIOATBEPXKIaeT BO3MOXK-
HocTh cymiectBoBaHMs monyisiuuii CD34+HLA-DR- u CD34+CD38- B mpenenax
¢pakuuu Thy-1+CcTBONOBBIX KJIETOK, OMMCaHHYIO paHee [13].

Hecmorpst Ha uMeroliecst B auteparype cBeneHus [24; 25] 006 omHOBpeMeHHOM 3KCIpec-
cum monekyn CD90 u CD117 (c-kit-penieritopa) Ha CD34+ wireTkax, 3HAYMMBIX KOPPEIsi-
LM TS ABYX TAaHHBIX aHTUTEHOB HaMU He Moy4eHo. OHaKO KOJIMYECTBa OLIEHEHHBIX B Ha-
el pabote 06pa3LioB MaJIo [ OKOHYATEIbHBIX BbIBOAOB. JlanibHel il Habop MaTepuaia
MTO3BOJIUT 0OJIee TOUHO OIIEHUTH YacToTy BcTpedaeMocty cyoromyrsiiu CD117+CD90+
cpeay MOOWIM30BAHHBIX CTBOJIOBBIX KPOBETBOPHBIX KJIETOK U MOATBEPIUTH (DAKT KOIKC-
Mpeccruy 00erX MOJIEKYJT B MPEAEIaxX OHOM CTBOJIOBOM KPOBETBOPHOM KIIETKU

B oTHoIIeHNM CYOTOITYJISTINIA CTBOJIOBBIX KJIETOK, SKCIIPECCUPYIOIINX TpaHCcheppu-
HOBBIN penienitop, Monekyiay CD71, Bompoc octaetcst CIIOpHBIM. DKCIpeccusi TaHHON
MOJIEKYJIbI acCOLIMMPOBAaHA B OCHOBHOM C PaHHUMU OUIMOTEHTHBIMU SPUTPOUIHBIMU
npenmecrBeHHUKamMu (CFU-Ery, BOE-Ery) [26]. D10 00BsICHSIET BBISIBACHHBIN HaMU
dakT koakcnpeccuu B rpeaesax CD34+ kietok Monekyasl CD71 1 MUEIOMIHBIX aHTH -
resoB CD13 u CD33. ®pakuus Tak Ha3bIBaeMbIX aKTUBHO IPOJIU(EPUPYIOIINX, PaH-
Hux cTBoNOoBbIX KJIeToK HPP-CFC, Ha koTopbiXx Bo3MoOxHa Koakcnpeccus u CD71
u HLA-DR [27; 28], B aHaIu3MpyeMOM HaMM MaTepuaje He Obljla JOMUHUPYIOIIEH.
st CD71 yctaHOBIIEHO HATMYIKME JOCTOBEPHBIX KOPPEJUISIINH € KJIIETKAMU, dKCITPECCU-
pyommMu  TUMGOUAHBIE AaHTUTeHbl. BO3MOXHOCTb CYLIECTBOBAaHMUS OOILETO
CD34+CD71+ npenmectBeHHUKa T- 1 B- KJ1eTOK MoATBEpKIaeTCs U BbISIBIEHHON Ha-
MU KOIKCIIPecCHell B Mpe/iesiax OMHOM CTBOJIOBOM KJIETKN TpaHC(HEPPUHOBOTO PELIeTITO-
pa u Thy-1 antureHa. OmHaKo TaHHBIN BOITPOC HYXXIAETCS B AaJbHEMIIIEM U3yUYEHUH.
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The Thy-1+ stem cell population is not homogeneous, and data concerning
immunophenotyping of these cells are equivocal. The Thy-1 expressing stem cell fracture
is rather small (1 to 10% of all CD34+ peripheral blood cells). The portion of these cells in
bone marrow may be larger and reach 3 to 25% of all CD34+ cells [21]. The umbilical cord
blood and embryo tissue contain large fractions of such cells [8; 13].

In our study cases with high content of Thy-1+ cells among mobilized hemopoietic
stem cells were rare. The predominance of specimens with a low content of Thy-1+
(CD34+) hemopoietic stem cells might be due to specific mobilization protocols applied.
Another reason may be a difference between stimulation periods for the total CD34+ stem
cell pool and the fraction of CD34+CD90+ early stem cells [22; 23].

The data concerning the Thy-1+ immunological phenotype confirm heterogeneity
of this stem cell type. The absence of correlations with HLA-DR and CD38 molecules
established in this study may be indicative of the existence of CD34+HLA-DR and
CD34+CD38 subsets within the Thy-1+ stem cell fraction as described elsewhere [13].

In opposite to the published findings [24; 25] of coexpression of CD90 and CD117 (c-
kit receptor) molecules on CD34+ cells, we failed to find any significant correlations for
these two antigens. However there were too few specimens in our study to make a definite
conclusion. Further accumulation of material will help to assess accurately occurrence of
CD117+CD90+ subpopulations among mobilized hemopoietic stem cells and to confirm
coexpression of the two molecules within a single hemopoietic stem cell.

As to stem cell subpopulations expressing transferrin receptor CD71, the problem remains
to be solved. The molecule expression is mainly associated with early bipotent erythroid pre-
cursors (CFU-Ery, BOE-Ery) [26]. This accounts for coexpression of CD71 and myeloid
antigens CD13 and CD33 on CD34+ cells. The fraction of actively proliferating early stem
cells HPP-CFC on which coexpression of CD71 and HLA-DR may be found [27; 28] was
not predominating in our material. CD71 was found to correlate significantly with lymphoid
antigen-expressing cells. The coexpression of transferrin receptor and Thy-1 antigen within a
single stem cell found in our study may confirm the existence of a common CD34+CD71+
precursor for T- and B-cells. However, this problem should be a matter of further study.

Of interest is the significant relationship between expressions of Thy-1 and panmyeloid
antigen CD33 on mobilized CD34+ stem cells. There are reports of CD33 expression at
early cell differentiation stages, in particular of CD33 expression on cells of a CD34+CD38
lin human fetal hepatocyte fraction [29]. CD13 was demonstrated to appear on CD34+ stem
cells (bone marrow and umbilical cord blood) earlier than CD33 antigen [15]. It seems most
likely that the relationship between contents of Thy-1+ and CD33+ in mobilized CD34+
cells reflects the presence of Thy-1+CD34+ myeloid lineage-committed precursors.

Conclusion

This study involving subpopulation characterization in transplanting mobilized hemo-
poietic peripheral blood stem cell demonstrated a considerable heterogeneity immunolog-
ical phenotype of CD34+ cells.

Fractions of polypotent hemopoietic stem cells of a CD34+HLA-DR+CD38+CD71+
phenotype and populations of myeloid lineage-committed precursors with different lev-



HUMMYHOJIOTHA TEMOIIO93A 40

BeposiTHO, 3aciyXuBaeT BHUMaHUSI YCTAHOBJICHHAsT HAMU JOCTOBEPHAsl B3aUMO-
CcBsI3b aKcnpeccuu Mosiekyabl Thy-1 u manmuenounagHoro anturedHa u CD33 Ha mMo-
OMJIM30BaHHBIX CTBOJIOBBIX CD34+KpoBeTBOPHBIX KieTKax. MIMeloTcd naHHbIEe 00
sKkcrnpeccun antureHa CD33 Ha paHHHMX 3Tamax KJIeTOYHON nuddepeHINPOBKHU,
B yacTHOCTM 00 3kcnpeccun CD33 Ha ¢ppakuum CD34+CD38-lin- ki1eTok deranb-
Holl meyeHu yenoBeka [29]. C apyroit cropoHsl Ha CD34+ cTBOJOBBIX KPOBETBOP-
HBIX KJIeTKax (KOCTHBIN MO3T W IYMOBWUHHAsI KPOBb) MMPOJEMOHCTPUPOBAHO Oojee
panHee nosiBieHre CD13 Ha MmeMOpaHe CTBOJIOBOI KJIETKHU IO cpaBHeHMIo ¢ CD33
aHtureHoMm [15]. Cxopee Bcero, B ciaydyae MmoounuzoBaHHbIX CD34+ KJIE€TOK KPOBH,
Koppeasauuu mexny coaepxanuem Thy-1+ u CD33+ kieTok oTpaxamT BO3MOX-
HOCTH MPUCYTCTBUSA B nomyysinuu Thy-1+CD34+ MuenongHo-KOMMUATHPOBAHHBIX
MpeaUIeCTBEHHUKOB.

3akimouenue

B xone BbIMonHEeHUST TaHHOW paOOThI IO XapaKTePUCTUKE CYOITOMYIsSIUiA TpaHCIUIaH-
TUPYEMBIX MOOUIM30BaHHBIX CTBOJIOBBIX KJIETOK KPOBM HaMU MOKa3aHa 3HaYUTEIbHAasI
reTeporeHHOCTh UMMYHoOJsIornueckoro peHoruna CD34+ kieTok.

B MOMeEHT cTUMyISIIMM KPOBETBOPEHUST MPeodiaanaloT (Ppakiuy MOTUTIOTEHTHBIX
CTBOJIOBBIX KPOBETBOPHBIX KJeTOK ¢ (peHotunom CD34+HLA-DR+CD38+CD71+,
a Takxe IOy MUETOUIHO-KOMMUTUPOBAHHBIX TIPEAIIECTBEHHUKOB, OTJINYAi0-
IIUXCS IO YPOBHAM 3Kcrpeccuu MoJiekyn CD13 u CD33.

Cpenu MOOMIM30BaHHBIX CTBOJIOBBIX KJIETOK KPOBU MPUCYTCTBYET MPOIMOPLUST PaH-
Hux cTBoJioBbIX CD34+ kieTok, akcnpeccupyooummx Thy-1 aHTureH.

®paxknust CD34+ CD90+ KieToK SBsIeTCsS TeTepOreHHON B OTHOIIEHUY SKCTIPECCUH
antureHoB HLA-DR, CD71, CD38. Cpenu Thy-1+ cTBOJOBBIX KJIIETOK BO3MOXKHO TTPH-
CYTCTBUE CyONOMYISILIUA MUETOUIHO-KOMMUTUPOBAHHBIX KJIETOK-TIPEALLIECTBEHHUKOB.

JlanbpHEeHIMe COMOCTAaBICHUSI MMMYHOJIOTMYECKOTro (eHOTHUIa TpaHCIUIAHTHpYe-
MBIX CTBOJIOBBIX KPOBETBOPHBIX KJIETOK C KIMHWYECKUMU MAHHBIMH TTO3BOJIAT OIle-
HUTb POJIb KaXAOW OTAENbHOU CyOIOMysSLUY TIPU TaAHCIUIAHTAIMU CTBOJIOBBIX KPO-
BETBOPHBIX KJIETOK.
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Abstract

Acute graft-vs-host disease (GVHD) is a major obstacle to safe allogeneic hematopoi-
etic stem cell transplantation (HSCT), leading to a significant morbidity and mortality.
GVHD occurs when transplanted donor T lymphocytes react to foreign host cells. It
causes a wide variety of host tissue injuries. Recognition of the foreign host antigens by
donor T cells and activation, stimulation, and proliferation of T cells is crucial in
GVHD.

It is now clear that the graft-versus-tumor (GVT) effect which accompanies allogene-
ic bone marrow transplantation for hematological malignancies and solid tumors is a
powerful therapeutic weapon which could improve our ability to treat refractory malig-
nant disorders. The role of the use of the reduced intensity conditionings and graft from
mismatched donor has to be defined in numerous experimental and clinical works. NK
cell alloreactivity basing on KIR epitope-mismatching in the GVH direction may con-
fer unique potential for GVL effect and for engraftment.

Future experimental and clinical studies on GVHD will shed further light on the bet-
ter understanding of the disease pathobiology and generate the tools to treat malignant
disorders with allogeneic HSCT with specific GVT effect devoid of GVHD.

Graft-versus-Host disease

Allogeneic hematopoietic stem cell transplantation (HSCT) can cure a variety of malig-
nant and nonmalignant disorders [1; 2]. Graft-vs-host disease (GVHD) is a major cause
of morbidity and mortality even when siblings are matched at the human leukocyte anti-
gen (HLA) locus [3—5]. GVHD occurs when transplanted donor-derived T cells recognize
and react to histoincompatible recipient antigens and cells. Three factors are required for
the occurrence of graft-vs-host (GVH) reaction as outlined by Billingham, in his histori-
cal Harvey lecture in 1966 [6]. The first requirement for GVH reaction is that the graft
must contain a sufficient number of immunologically competent cells. The second
requirement is that the host should have important transplantation isoantigens lacking in
the graft. The third is that the host immune system must be incapable of mounting an
effective immune response against the graft.
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Genetic basis of acute GYHD

Major histocompatibility antigens encoded by the major histocompatibility complex
(MHC) genetic loci have a major impact on transplantation and on the biological progress
of GVHD [3]. Particularly class I and class II HLA are cell surface molecules controlling
T-cell recognition and histocompatibility [3; 7]. HLA class I antigens (HLA-A, HLA-B,
and HLA-C) have a wide distribution and are found on all nucleated cells [3]. HLA class
II antigens (DR, DQ, and DP) are found more selectively on the cells of the immune
response system [3]. CD4 + T cells recognize foreign antigens via the presentation of class
IT HLA molecules. Minor histocompatibility antigens (miH) are peptides derived from
intracellular proteins presented by MHC molecules to donor T cells [8]. miH are
critical in matched-sibling allogeneic bone marrow graft.

Pathophysiology of acute GVHD

Distinct clinical forms of GVHD including acute and chronic GVHD are, in large part,
a consequence of damage to host tissues by activated donor-derived T lymphocytes in
response to the MHC disparities. A three-phase model elucidates the three major process-
es that lead to GVHD. The first phase involves tissue damage secondary to the condition-
ing regimen, while the second phase consists of donor T-cell activation, stimulation, and
proliferation. Activated cells from damaged recipient tissues secrete many inflammatory
cytokines, such as interleukin-1 (IL-1), tumor necrosis factor-alpha (TNF-alpha), granu-
locyte-macrophage colony-stimulating factor (GM-CSF), and interferon- gamma (IFN-
gamma) [9]. Those two phases make the afferent phase of GVHD. Recognition of the for-
eign host antigens by donor T cells and activation, stimulation, and proliferation of T cells
is crucial in the afferent phase 2 of acute GVHD. Host APCs are particularly essential at the
second phase of the GVH reaction. Finally, the effector phase comprises the third phase of
GVHD pathophysiology [9]. A variety of complex mechanisms are involved in this phase of
GVHD, which is responsible for end-organ dysfunction and tissue damage.

Clinical aspects of acute GVHD

GVHD is clinically divided as acute and chronic GVHD based on the time of onset, dis-
tinct pathobiological pathways, and different clinical presentations. Historically, GVHD
occurring within the first 100 days following allogeneic HLA matched familial BMT fol-
lowing chemoradiotherapy preparative regimen and methotrexate&cyclosporine A pro-
phylaxis is called acute GVHD. Acute GVHD is a clinicopathological syndrome involving
mostly three organ systems the skin, the gastrointestinal tract, and the liver. Any one organ
or combination of these organs may be affected. Clinically significant acute GVHD,
defined as grade II-1V, occurs in 9—50% of patients who receive an allogeneic HLA-
matched BMT. The incidence of acute GVHD varies with the degree of histoincompati-
bility, recipient age, the source and number of infused donor T lymphocytes, GVHD pro-
phylaxis strategy, and to a lesser degree with other factors [3; 10]. The incidence of clini-
cally significant GVHD may be greater than 70% in unrelated HLAmatched allogeneic
BMT, and even as high as 80-90% in HLA-haploidentical (MHC-mismatched) transplan-
tation [11; 12]. In related HLA-nonidentical allogeneic BMT, the risk of grade II-IV
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GVHD are 75%, 78%, and 80% for one-, two-, or three-HLA locus mismatches, respec-
tively [13].

Clinical presentations of acute GVHD

Skin

The first and the most common clinical manifestation of acute GVHD is often a
pruritic maculopapular skin rash. The rash usually occurs at or near the time of white
blood cell engraftment. In the early stages of acute cutaneous GVHD, involvement of
the nape of the neck, ears, and the shoulders, as well as the palms of the hands and the
soles of the feet, can be seen and may look like a «sunburnln severe GVHD, the skin
lesions may progress to generalized erythroderma, bullae formation, or desquamation
and may even evolve to epidermal necrolysis. The progression of skin GVHD can be
clinically defined into four stages depending on the extent of involvement of the skin
[3] (see tabl. 2).

Liver

The liver is the second most commonly affected organ in acute GVHD [14; 15]. The
earliest manifestation of liver GVHD is jaundice with onjugated hyperbilirubinemia and
an elevated alkaline phosphatase concentration. This is a reflection of damage to he bile
canaliculi leading to cholestasis. Cholestatic jaundice is a common feature, but hepatic
failure with encephalopathy is unusual unless the GVHD is long-standing.

Gastrointestinal tract

Gut GVHD is frequently the most severe and difficult to treat. Diarrhea and abdominal
cramping are generally the hallmarks of gut involvement. Clinical manifestations include
nausea, vomiting, crampy abdominal pain, distention, paralytic ileus, intestinal bleeding,
and voluminous, often bloody, diarrhea [14; 15]. Voluminous secretory diarrhea may per-
sist even with cessation of oral intake, and can be in excess of 10 liters per day. Since the
symptoms are nonspecific, endoscopic biopsy confirmation is often needed.

Hematolymphoid organs

GVHD can also involve the hematolymphoid organs as described in early animal stud-
ies on GVHD. In lymph nodes, there is diminution of germinal centers lasting for many
months after BMT. Abnormal CD4/CD8 ratios can be found in both the circulating blood
and lymph nodes [16]. This compromised immune state may lead to frequent and serious
infectious complications. GVHD may also affect hematopoiesis, and it may cause a reduc-
tion in peripheral blood counts, particularly thrombocytes.

Grading and staging of acute GVHD

The stage of each organ involved is combined for the clinical staging and grading of
acute GVHD. The overall clinical grade of acute GVHD has a major impact on survival
after BMT and is used to assess response to the prophylaxis or treatment. GVHD is grad-
ed from I to IV according to severity (tabl. 1 and 2).

Prophylaxis of acute GVHD
GVHD prophylaxis is essential in all patients undergoing allogeneic BMT with the pres-
ent approaches [3]. Different combinations of methotrexate, cyclosporine (CsA), FK 506,
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Table 1.
Acute GVHD staging
Organ Stage 1 Stage 2 Stage 3 Stage 4
. rash over <25% of Rash > 25% of body Generalized Generalized erythroderma with
Skin N
body area area erythroderma bullous formation
. P I Bilirubine S
Liver Bilirubin 2-3 mg/dl Biliribin 3.1-6 mg/dl 6.1-15 mg/dl Bilirubin >15 mg/dl
Diarrhea Diarrhea >2000 ml/d or severe
Gut Diarrhea >500 ml/d Diarrhea >1000 ml/d abdominal pain with or without
>1500 ml/d leus
Table 2.
Acute GvHD grading
Overall grade Skin Liver Gut ECOG performance
| (very limited) +1to +2 0 And/or 0 0
Il (moderate severe) +11t0 +3 +1 And/or +1 0-1
Il (Severe) +2t0 +3 +2to +4 And/or +2to +3 2-3
IV (life-threatening) +2t0 +4 +2t0 +4 And/or +2to +4 3-4

and glucocorticoids have been widely used to prevent acute GVHD. GVHD pharmacolog-
ic prophylaxis is commonly administered in the immediate posttransplant period, gradu-
ally tapering off after 100 days and stopping around day 180 [3]. Immunosuppression with
pharmacologic agents such as CsA, MTX, and corticosteroids are more effective when
used in combination than as single agents [17; 18].

Marrow T-cell depletion for GVHD prevention

One attractive method to prevent GVHD is to eliminate donor T lymphocytes. T-cell
depletion (TCD) or CD34+ cell selection is an effective technique in preventing acute
GVHD. TCD reduces the incidence of GVHD but has potential adverse effects. TCD
adversely affects engraftment due to graft rejection by residual recipient T cells that sur-
vived the conditioning regimen. TCD also increases leukemic relapse, infections, and
secondary malignancies. Most of the systems available for isolation of CD34+ cells are
based on incubation with monoclonal antibodies against the CD34 antigen and subse-
quent binding of the target cells to columns or magnetic beads. Four selection techniques
including immunoaffinity columns (Ceprate LC), immunomagnetic beads (Dynabeads,
Baxter Isolex 50) and submicroscopic magnetic beads (MACS) were used to
select CD34+ or other cells. The mean purity of CD34+ cells ranges from 40-80%. Low
dose of T-cells in graft (< 105 CD3+ cells) makes unnecessary the use of pharmacologi-
cal GVHD prophylaxis.

Chronic Graft-versus-Host disease

Chronic graft-versus-host disease (GVHD) occurs in approximately 60-80% of long-
term survivors of allogeneic hematopoietic cell transplant (HCT) [19, 20]. This
immunologic complication is a major cause of morbidity and mortality accounting for
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about one-quarter of deaths in long-term survivors of transplants performed for
leukemia. Chronic GVHD, as initially defined, resembled an autoimmune disorder
occurring 100 days after allogeneic transplantation. The classification for severity of
chronic GVHD is depicted in tabl. 3.

Table 3.
Classification for severity of chronic GvHD

Limited chronic GVHD

Either or both

1. Localized skin involvement.

2. Hepatic dysfunction due to chronic GVHD.

Extensive chronic GVHD

1. Generalized skin involvement, or

2. Localized skin involvement and/or hepatic dysfunction due to chronic GVHD, Plus
3a. Liver histology showing chronic aggressive Hepatitis, bridging necrosis, or
cirrhosis, or

b. Involvement of eye (Schirmer's test with less than 5mm wetting), or

c. Involvement of minor salivary glands or oral Mucosa demonstrated of labial
biopsy, or

d. Involvement of any other target organ.

Immunology and pathology of chronic GVHD

Donor T cells play a central role in the immunologic attack on host tissues in both acute
and chronic GVHD. While the cytokine production pattern of acute GVHD is mostly
TH1 type, TH2 cytokines predominate in chronic GVHD [21]. Furthermore, the eleva-
tion of TH2 cytokines is consistent with the clinical manifestations of chronic GVHD in
both man and animal models (eg associations of elevated IL-5 with eosinophilia, IL-4
with gammopathy and possibly scleroderma) [22]. Most patients with chronic GVHD
have evidence of B cell dysregulation with a high prevalence of autoantibodies to several
cell surface and intracellular antigens, although the role of these autoantibodies in the
pathogenesis of chronic GVHD is unclear. [23; 24].

Clinical manifestations

Oral mucosal involvement

The oral mucosa is most frequently involved by chronic GVHD. The clinical findings
range from erythema, leukoplakia, lichenoid lesions, ulcers, mucosal atrophy, cicatricial
changes and xerostomia. Involvement of major salivary glands invariably leads to severe
Xerostomia, rampant caries, periodontal disease, and occasionally sialadenitis [25].

Skin and soft tissues

There are two main forms of cutaneous chronic GVHD, namely, lichenoid and sclero-
dermatous types. Early in the therapy; cyclosporine; tacrolimus; extracorporeal pho-
tochemotherapy; allogeneic stem cell transplantation likely to rise due to the increasing
availability and use of unrelated donors as well as the inclusion of older recipients of non-
myeloablative (‘'reduced conditioning') regimens.



HUMMYHOJIOTHA TEMOIIO93A 48

Xerophthalmia

Ocular involvement occurs in approximately 60% of patients with chronic
GVHD. The most frequent ocular manifestations include keratoconjunctivitis sicca,
cicatricial lagophthalmos, and sterile conjunctivitis and uveitis. Xerophthalmia must be
recognized early in order to avoid serious complications such as corneal epithelial
defects and ulceration.

Liver

Cholestasis predominates the clinical picture of chronic liver GVHD. However, isolat-
ed liver involvement by chronic GVHD, without the clinical signs and symptoms of other
organ involvement, is uncommon. Hepatic failure resulting from progression of chronic
GVHD is uncommon in long-term survivors. When hepatic failure occurs, the most fre-
quent etiology is hepatitis C infection [26].

Gl tract

Esophageal involvement in chronic GVHD results in dysphagia and retrosternal pain
from mucosal desquamation with fibrosis, esophageal webs, distal peptic esophagitis, and
stricture [27].

Obstructive lung disease

Interstitial lung disease encompasses a broad range of etiologies, from regimen-
related toxicity to infection and possibly to immunologic injury related to
GVHD. The occurrence of obliterative bronchiolitis, however, is limited to patients
who develop chronic GVHD. Symptoms such as cough may begin 3 to 20 months
after transplantation and then progress to dyspnea, progressive airflow obstruction,
and finally respiratory failure [28; 29]. Patients with obstructive lung disease due to
chronic GVHD infrequently respond to therapy, although some patients may survive
long term.

Neuromuscular and CNS involvement

Neuromuscular involvement in chronic GVHD is uncommon, sensory and motor neu-
ropathy, myositis, dermatomyositis and myasthenia gravis have been reported to be asso-
ciated with chronic GVHD.

Immunodeficiency

The most important complication associated with chronic GVHD is immunodeficien-
cy, leading to susceptibility to wide ranges of opportunistic infections and frequently to
death. Antimicrobial prophylaxis against Pneumocystis carinii, cytomegalovirus (CMV),
and pneumococcus is crucial in the prevention of potentially fatal infections.Late onset
CMYV infection also occurs preferentially in patients with chronic GVHD, especially in the
setting of corticosteroid usage.

Graft-versus-tumor effect

The term graft-versus-tumor (GVT) is used here to describe the immune-mediated
response which conserves a state of continued remission of a hematological malignancy
following allogeneic marrow stem cell transplants. Indirect evidence supports the exis-
tence of this important "graft-versus-tumor” (GVT) reaction associated with allogeneic
marrow grafting, including the following observations: (1) abrupt withdrawal of immuno-
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suppression or a flare of acute graft-versus-host disease (GVHD) can re-establish com-
plete remission in some patients with relapsed leukemia, (2) the risk of leukemic relapse is
higher for recipients of syngeneic marrow grafts compared with recipients of allogeneic
grafts, (3) GVHD after allogeneic transplantation may be protective against relapse; and
(4) T-cell depletion of an allogeneic donor graft results in an increased relapse rate, espe-
cially for patients with chronic myelogenous leukemia (CML) [30-33]. Recently, evidence
has accumulated confirming that donor leukocyte products can induce a direct GVT reac-
tion; for patients who relapse with CML after allogeneic bone marrow transplantation
(BMT), the infusion of unmodified donor leukocytes will induce complete remissions in
60% to 80% of patients [34]. Similar therapy results in complete remissions for the major-
ity of patients treated for posttransplantation B-cell lymphoproliferative disorders [35].

The mechanisms of GVT involved in the effect are not completely known. However, because
graft-versus-host disease (GVHD) is intimately associated with GVT, it can be assumed that
similar mechanisms control GVHD and GVT. In GVT reactions, the alloresponse suppresses
residual leukemia, lymphoma or solid tumor cells. The dominant antigens on tumor cells driv-
ing the GVT response are not known: major or minor histocompatibility antigens coexpressed
on GVHD targets and tumor cells could induce a nonspecific GVT alloresponse [36]. The
response against either normal or malignant bone marrow-derived cells may also overlap.
Additionally, leukemia cells could induce a more specific alloresponse if they express antigens,
either not present or underexpressed in cells of other tissues. Clearly a GVT effect is more like-
ly to result in tumor eradication, if the immune attack is directed against the earlier cells in the
hierarchy. However, a situation could be imagined where immune regulation does not damage
dormant tumor progenitors but prevents large-scale production of blast cells.

T Cells and GVT

The relative contribution of the CD4+ and CD8+ T cell subsets to GVL reactivity has
been investigated extensively both in animal models and in man and we can conclude
that in general both CD4+ and CD8+ T cell subsets contribute to GVL reactions.
However, the dominant mechanism is strain specific and varies with the degree of donor-
recipient histocompatibility. After BMT there is an increase of CD4+ precursors recogniz-
ing leukemia demonstrated by helper T lymphocyte precursor frequency assays [37].
Depletion of CD4+ cells from the responding population significantly reduced the cyto-
toxic T lymphocyte precursor frequency against the recipient's leukemia cells whereas
CDS8+ depletion had only a modest effect [38]. Clinical trials with CD8-depleted marrow
transplants or CD8-depleted peripheral blood leukocytes to treat relapsed leukemia after
BMT lend support to the possibility that the residual GVL effect is mediated by CD4+
cells. It is possible that the separation of GVL and GVHD observed may simply be the
result of transplanting low but nevertheless sufficient residual doses of immunocompetent
cells, since similar results have been obtained using unmanipulated T cells.

Natural Killer (NK) Cells and GVT
Autologous antileukemic effects of NK cells in animals and man have been recognized for
at least a decade [39]. Alloresponding NK cells recognize differences in the target's MHC
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class I and class II molecules. In man, low NK function and delayed recovery after BMT for
myeloid leukemias correlated with subsequent relapse of leukemia suggesting that NK func-
tion played a part in the GVL effect [40]. Inhibition of natural killer (NK) cell lysis is sig-
naled through specific receptors which bind to polymorphic determinants of major histo-
compatibility complex (MHC) class I molecules. In humans, one receptor is the lectin-like
heterodimer CD94-NKG2A, which recognizes human leukocyte antigen (HLA)-E, a non-
classical MHC class Ib molecule whose expression is, in turn, upregulated by the binding of
signal sequence peptides of other MHC class I molecules. Other receptors are a family of Ig-
like molecules known as Killer cell inhibitory receptors (KIR).5 The KIRs with two Ig
domains (KIR2D) identify HLA-C allotypes: KIR2DL2 (formerly designated p58.1) recog-
nizes an epitope shared by group 1 HLA-C allotypes (Cw2, 4, 5, and 6), whereas KIR2DL1
(p58.2) recognizes an epitope shared by the reciprocal group 2 HLA-C allotypes (Cwl, 3, 7,
and 8). One KIR with three Ig domains KIR3DL1 (p70) recognizes an epitope shared by
HLA-Bw4 alleles. Finally, a homodimer of molecules with three Ig domains KIR3DL?2
(p140) recognizes HLA-A3 and -Al1 [41]. Consequently, the NK cells from any given indi-
vidual will be alloreactive toward cells from others which lack their KIR ligands and, con-
versely, will be tolerant of cells from another individual who has the same or additional KIR
ligands. Full haplotype-mismatched hematopoietic stem cell transplants have recently been
used for treatment of bad-risk leukemia patients lacking a matched donor [42].

Since it first became accepted in the 1980s that GVT was a clinical as well as an experi-
mental reality, much progress has been made in understanding and characterizing the GVT
reaction. While the separation of GVT from GVHD is theoretically predicted and has, in
limited circumstances, been achieved clinically, our inability to identify antigens driving
tumor-specific alloresponses remains the biggest single obstacle to improving the strength
and specificity of GVT in clinical practice. However, progress in this field is gaining momen-
tum and we can expect that the next century will see major advances in manipulation of the
alloimmune response to the benefit of patients with a variety of malignant disorders.

Haploidentical stem cell transplantation and induction of «graft-versus-tumor» effect.

From 2001 to 2005 26 transplantations from haploidentical relatives were performed in
23 poor-prognosis pts with hematological malignancies and solid tumors. The median age
was 11 (0.9-18) years. Diagnoses were: AML-4 patients (CR2-2, secondary AML-1, CR1-
1), CML-4 (CP -3,blast crisis -1), NHL-3 (PR2-1, CR2-1, DP-1), IMML-4 (blast crisis-
3, CR-1), ALL-1 (CR2-1), neuroblastoma stage IV -5 (DP-1, PR 1-3, PR 2-1), Ewing's
sarcoma metastatic relapse — 1 (DP-1), and melanoma stage IV — 1. One pt with CML
had relapsed 7 mo after PBSCT from mother and was grafted 16 mo later from father. Two
patients with JMML rejected grafts 1 and 2 mo after transplantations, respectively. One of
them was regrafted with bone marrow from the same donor, experienced fast engraftment
and achieved mixed chimerism, which has turned to the complete chimerism after
cyclosporine A stop. An other one received second transplantation from other donor
(father) and died in early posttransplant period from severe VOD.

For the first transplantation 13 pts received 3 antigen, 8 pts 2 antigen and 2 pts 1 antigen mis-
matched grafts. For the second one all three donors were 3/6 HLLA matched. Mothers as donors
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were chosen in 19 cases. RIC regimens included fludarabine 180 mg/m2, horse ATG 40 mg/kg
and busulfan 8 mg/kg (n=19) or treosulfan 22500-30000 mg/m?2 (n=7). The PBSC with a medi-
an number of 6.3 (2.0-12.4) x 106 CD34+ cell/kg with 4.6 (2.2-8.6) x 108 CD3+/kg were
infused after incubation in vitro with vincristine and methylprednisolone to obtain a functional
T-cell depletion. Cyclosporine A and short methotrexate were used as a GvHD prophylaxis.

WBC and PLT levels >1.0 x 109/1 and >20 x109/1 were reached on day+12 (9-18) and
+11 (0-22), respectively.

In 25 cases patients were available for analysis of chimerism by d+30. In 4 cases mixed
chimerism (MC) was observed, 20 pts experienced full donor chimerism (CC) and 4 patient
rejected graft. Out of 3 MC one pt rejected graft soon, one experienced CC by d+60 and
one kept MC until death from progression of melanoma (4 months). By d+90 16 pts avail-
able for analysis achieved CC. Two of them experienced MC and relapsed 7 and 11 mo.
after PBSCT. Acute GvHD grade 0 was observed in 7 pts, grade [ in 7, Il in 7 and Il in 5
pts, respectively, and was sensitive to ATG+steroids therapy. Six out of 15 pts survived more
than 100 days experienced chronic GVHD (40%) (disseminated in 2, limited in 4).

Some «graft-versus-tumor» effect was seen in patients with hematological malignancies
as well as with solid tumors. A complete disappearance of Ph-chromosome in patients with
CML was observed. A shift to the mixed chimerism was accompanied by disease relapse.
In patients with solid tumor the evidence of GvT effect was observed in cases of neurob-
lastoma, melanoma, Ewing's sarcoma.

Ex. 1. A 16-years old girl was admitted with a metastatic lung relapse of Ewing's sarcoma six
months after completion of multimodal therapy receiving for localized left shoulder tumor. She
received second line ICE chemotherapy with no decrease in tumor volume. She had surgery
and 2 and 3 metastases were removed from right and left lung, respectively. No histological
response was seen. An appearance of 2 new focuses in right lung was observed within 2 follow-
ing weeks. She received a reduced-intensity conditioning including fludarabine 180 mg/m2,
busulfan 8 mg/kg and ATG 40 mg/kg. She also received 10.8 Gy of hole lung irradiation as a
part of conditioning. Donor was 4/6 HLA mismatched mother. The girl was grafted on d0 and
+1 with 2.2 x 106 CD34/kg and 6.7 x 108 CD3/kg after 30" incubation of innoculum with vin-
cristine and methylprednisolone. GVHD prophylaxis consisted of short methotrexate and
cyclosporine A. The level of WBC >1.0 x 109/1 was reached on day+12. The girl required no
PLT transfusion. A complete donor chimerisme was observed on d+90. In early posttransplant
period grade I skin GvHD was seen. A cyclosporine A related encephalopathy occurred on
d+60 and the GvHD consisted of MMF and methylprednisolone. The recovery of immunity
was prompt and fast. The decrease in the size of metastases was observing progressively from
d+30 until their complete disappearance by day +90. At this moment the girl is discase-free
and well, with no evidence of GVHD. This patient remained alive without any evidence of dis-
ease for 20 months after graft. She suffered from disseminated GvHD with lung involvement.
She died from bronchoalveolitis. As far as we know this is the first report of a successful family
mismatched transplantation with evidence of «graft-versus-tumor» effect in patients with
relapsed Ewing's sarcoma refractory to second-line therapy.

Ex. 2.-year old patient with stage IV neuroblastoma (bone, bone marrow involvement) in par-
tial remission after conventional treatmet got an allogeneic transplantation of PBSC from 3/6
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HLA matched father. He relapsed in bone marrow and bone. 4,5 months after graft. After stop
of cyclosporine A he experienced a complete disappearance of neuroblastoma cells from bone
marrow. We observed an appearance of GVHD of grade I and started micophenolate mofetil and
steroids. Now the boy alive in CR with a minor immunosuppression 6 mo after graft.

Eleven pts are alive and well in CR. Two patients alive in disease progression (one with
slowly progressive large cell NHL and one with neuroblastoma). Ten pts died: Five from
DP, 1 from sepsis, 1 from fungal pneumonia, 2 from disseminated chronic GVHD, and 1
from sever VOD after second graft.

DFS, EFS and OS for hematological malignancies were 60%, 51.6% and 68.8% with a
median follow-up of 35, 30 and 36.4 mo., respectively. DFS, EFS and OS for patients with
solid tumors were 42.9%, 33.3% and 57.1% with a median follow-up of 10.3, 10.3 and 15
mo), respectively.

Allogeneic hematopoietic stem cell transplantation can be curative of a variety of
malignant and nonmalignant conditions. Although significant improvements have been
made, early transplant-related mortality and GVHD remain as major obstacles to safe
transplantation. Recent, less damaging nonmyeloablative allogeneic stem cell transplan-
tation approaches seem promising, with two possible advantages: first, decreasing the
intensity of conditioning results in a lesser early transplant-related mortality, and second,
decreasing the intense conditioning regimen, which clearly plays a role in graft-vs-host
disease, may have further benefits in reducing GVHD. Purine nucleoside analogs such as
fludarabine and cladribine are used in the recent nonmyeloablative preparative regimens
and have shown some tendency toward a lower incidence of GVHD. These drugs also
eliminate T cells responsible for alloreactions, and clinical studies evaluating their role in
GVHD postallografting are intriguing. The value of this promising treatment modality
needs to be validated in future randomized studies. As information from research and
clinical studies in this field accumulates, our understanding of the biology of GVHD con-
tinues to evolve. In the future, we may have the tools to treat malignant diseases with allo-
geneic transplantation with specific GVT effects devoid of GVHD. Since it first became
accepted in the 1980s that GVT was a clinical as well as an experimental reality, much
progress has been made in understanding and characterizing the GVT reaction. While the
separation of GVT from GVHD is theoretically predicted and has, in limited circum-
stances, been achieved clinically, our inability to identify antigens driving tumor-specific
alloresponses remains the biggest single obstacle to improving the strength and specifici-
ty of GVT in clinical practice. However, progress in this field is gaining momentum and
we can expect that the next century will see major advances in manipulation of the
alloimmune response to the benefit of patients with a variety of malignant disorders.
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OT TEOPUMU K ITPAKTHUKE:
MUC-1 — HOBAAA MUIIIEHD JIA TEPAIINN
3JIOKAUECTBEHHBIX OITYXOJIEN

I'Y POHLI umenn H.H. broxuna PAMH

Pe3stome

H3ywyanu akcmpeccuio omyxosieacconuupoBaHHoro aHtureHa MUC-1  (meTepMUHAHTHI,
pacrno3HaBaeMble MOHOKJIOHaJIbHBIMU aHTUTeNaMu (MKA) ICO-25 u LU-BCRU-G7) npu pake Mo-
JiouHoit xkene3bl (PM2K), a Takke olleHMBaJIM BO3MOXHOCTD MCIOb30BaHusl aHTu-MUC-1 MKA B
Teparvy 3JT0KaYeCTBEHHBIX OTTyXOJICiA.

HMMMyHOTHCTOXMMUYECKHE UCCTIEA0BAHMS OKa3anu, 4to aetepmunanTa [CO-25 BbIsiBIISLIaCH IPU
PMIX B 94,0 % cnyuaeB (Bkimovast 56,3 MoHOMOPGhHBIX 1 37,7 MO3aMYHBIX PEaKIMii), TOCTOBEPHO
KoppenupoBaia ¢ PODA u He Oblia cBsizaHa ¢ JTUMGbOUIHO-MapKodaraabHOil WHGUIBTpaleil, a
TakXke co cramueil 3aboneBanus. [lokazatenu obIieit 1 Ge3peMINBHON BBKUBAEMOCTH OOJTBHBIX
PM2K cHuXanuch npuM HapacTaHMM 3Kcrpeccud Mapkepa (p>0,05). MKA ICO-25 BbisiBasuiv
MeTacTa3bl B PEeTMOHApHBIX JUMbaTUIEeCKUX y3nax Ha 9,7% wuyaimie, yeM IpU CTaHIAPTHOM
riucrojornyeckoM uccienoannu. Gal 1-3GIcNAc (Le¢ — nerepmunanta LU-BCRU-G7) usyuyen
npu panHem PMXK (T1-2NOMO). AutureH obHapyxuBaics B 56,8 % ciydaeB 1 ObLI JOCTOBEPHO
B3aMMOCBSI3aH ¢ pelenTopoM TpaHcheppuHa CD71, a Takke ¢ pasMepoM Omyxoiu Gosee 3 cM.
Dkcrpeccus LeC KoppenupoBaia ¢ yXyaleHMeM BDKMBaeMOCTH 00IbHBIX PM2K paHHuX craamii (B
noarpynne ¢ Il creneHbio 3710Ka4eCTBEHHOCTU pasinuus aoctoBepHbl). Metacrazsi LU-BCRU-
G7+ PMXK umenu Tponusm K TKaHM jerkoro. Y 85 % 6ombHbix PMK (18 u3 21) u'y 75 % noHopos
(6 13 8) B mepudeprueckoil KpOBH BEISBISUTUCH B-nMdbormtel, csizbiBatomme Gal 1-3GIcNAc.

Knununueckue ucrnbitanusi npernaparta Mmyrtepan (co3nan Ha ocHoBe MKA 1CO-25) no 1 dase
npoBefeHbl Yy 10 OGOJBbHBIX. DcKajallMio pPa3oBbIX M CYMMapHBIX [03 OCYILECTBISUIA IO
MomuduimpoBaHHoi 1mkage @dubGoHauuyn. OCHOBHBIMU TOOOYHBIMU 3 dekTaMu  ObUTH
ateprudeckue peakimu. s 11 dassl KiIIMHUYeCKUX NCTTBITAHUT ObUT PEKOMEHIOBAH PEXXUM BBEIICHUST
Mmytepana o 35 mr (700 % ot cTapToBO# 103b1) B/B KarenbHO 1 pa3 B Henento. Ha HacTosiiimit MOMEHT
B uccnenopanue 1o 11 daze BkmoueHo 20 GOJTbHBIX, KOTOPBIM MPOBeAEHO 26 KypcoB JieueHust. DddekT
onieHeH y 16 manueHToB. OOBEKTUBHBIX perpeccuii He Habmonam. Ctabuin3auus IJIUTeIbHOCTBIO
11,8+4,3 Hen. (Menuana 10 Hen.) 3apeructpupoBana B 37,5 % ciydaes, nporpeccupoBaHue — B 62,5 %.
M3-3a TOKCMYHOCTH (aJUiepruyeckue peakluu — 2, mape3 KuIIeYHWKa — 1) JeyeHue ObLIo
nipekpaiieHo y 15 % (3 u3 20) 6onbHbIX. MccnenoBaHue mpomorKaeTcsl.

KioueBbie cioBa: MUC-1, MMMYHOTUCTOXMMHUSI, MOHOKJIOHAJIbHBIE aHTUTENa, MMyTepaH,
KJIMHUYECKNE UCTTBITAHUSI.
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Abstract

We've studied the expression of MUC-1 with MABs ICO-25 and LU-BCRU-G?7 on breast can-
cer cells as well as the ability of using anti-MUC-1-MABs 1CO-25 for treatment of cancer.
Immunohistochemical study showed that ICO-25 epitope was found on breast cancer cells in 94 %
of all cases (including 56,3 % monomorphic and 37,7 % mosaic reaction), MUC-1 expression cor-
related with CEA (p<0,05) and did not correlate with levels of lymphocyte or macrophage infiltra-
tion and stage of breast cancer. Overall and relapse-free survival were decreasing with the increasing
of expression of antigen. MABs ICO-25 revealed metastases in lymph nodes 9,7 % more, than usual
histological study. Gal 1-3GlcNAc (Le¢ — determinant of MUC-1, MABs LU-BCRU-G7) expres-
sion rate on tumor cells was 56,8 % in early stages of breast cancer. It was correlating with CD71
(p<0,05) and with tumor more then 3 sm in size (p<0,05). Le¢ expression was associated with the
decreasing of survival of patients with breast cancer T1-2NOMO0. LU-BCRU-G7+ breast tumor
metastases had tropism to lung. In the blood of 85 % of breast cancer patients and 75 % of donors
Lec-binding B-lymphocytes were found.

Based on MABs ICO-25 the medicine Imuteran was created. 10 patients were included in the first
phase of study of Imuteran. Escalation of doses was carried out. Main toxicities were allergic reac-
tions. The recommended regimen for the second phase is 35 mg (i.v. infusion) 1 time per week. 20
patients were included in the studies of phase II. 26 cycles of treatment were carried out. There was
no complete and partial response. Stabilization was registered in 37,5 % of all cases (11,8+4,3 weeks,
median 10 weeks) and progression was found in 62,5 %. The treatment of 15% patients was canceled
because of toxicity.

Key words: MUC-1, immunohystochemistry, MABs, clinical trial.

CrnHcok cokpamenmii

MKA — MOHOKJIOHaJIbHBIE aHTUTENIA

PM2K — pak MOJIOUHO XeJe3bl

OB — 00111251 BLDKMBa€MOCTh

BPB — Ge3peuuanBHas BBDKMBAeMOCTb
MNBX — MHCTUTYT GMOOPraHUYECKOW XUMUU
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C TOYKM 3pEeHUST KICTOPUU OHKOJIOTUU PyOeX BTOPOTO M TPETHETO ThICSUYEIETHI O3HA-
MEHOBAJICSI HACTOSIIIIM TTPOPBLIBOM B XMMHMOTEPAIUU 3JI0Ka4€CTBEHHBIX OITyXO0Jiei. DTUM
MPOPBIBOM CTaJIO TTOJIy4eHUE W IIIMPOKOE BHEAPECHUE B KIIMHNUYECKYIO MPAKTUKY TapreT-
HBIX IIPENapaToB — T. €. JIEKAPCTBEHHBIX areHTOB, UMEIOIINX CreHudrIecKre MUILICHN
JIJIS1 peajy3aliMy CBOEro mpoTUBOOIyxojieBoro a¢dexkra. MMeHHO Mo3ToMy 3HaHMS, Ha-
KOITJICHHBIE 9KCITEPMMEHTATOPaMK B OTHOIIIEHMH OTPOMHOTO YHCJIa OIyX0JIeaCCOLIMUPO-
BaHHBIX aHTUTEHOB, PACCMATPUBAIOTCS B HACTOSIIIEE BPeMsI HE TOJIbKO B KOHTEKCTE Jra-
THOCTHYECKOM U IMPOTrHOCTUYECKOM IEHHOCTH 3TUX MAapKEPOB, HO U C TOYKM 3PEHMS UX
MOTEHIIMAaJIa IS pa3pabOTKKM HOBBIX JIEKAPCTB, TAKKMX KaK ITOJyYeHHbBIE K Pa3IMIHbIM Je-
TepMUHAHTaM MOHOKJIOHaIbHBIC aHTHTeIa (MKA), aHTUCMEBICITOBEIC OJTUTOHYKJICOTUIBI,
MaJIble MOJIEKYJIbI — MHIMOMTOPBI TPAHCAYKIUY CUTHAIA U T. 1.

BonbliM ceMeidCTBOM OIMyX0J1€aCCOLMUPOBAHHBIX aHTUTCHOB SIBJISIIOTCSI SIIMTEIM-
aJbHBIC MYLIMHBI. MYIIMHBI — 3TO GOJIbIINE, SKCTCHCUBHO NIMKO3WJINPOBAaHHBIC MaK-
POMOJIEKYJIbI, YACTO KCIIPECCUPYEMBIE U CEKPETUPYeMbIe pPa3TMYHBIMKA BUAAMU SITUTE-
nust. C TOYKY 3pEHUST OCHOBHBIX (DU3MOIOrMYeCKUX (DYHKIIMI OHU SIBJISTIOTCS 3aLLIUTHBI-
MU areHTaMu ¥ (pU3HOJIOIrMYECKUMU JTIOMOPUKAHTaAMH, M MX 3KCIPecCHst B OOJIBINMH-
CTBE CJIyyaeB BO3pacTaeT 1/WId U3MEHSIETCS TIPU paKe.

K HacrosiiiieMy MOMEHTY MAEHTU(ULMPOBAHEI Pa3InYHbIE CEMEICTBA MYLIMHOB, 13 HUX
MUC-1 (CD227) o rpaBy cuuTaeTcsl HauboJjiee KIMHUYECKU 3HAYMMBbIM KaK OITyXOJIeBbII
MapKep B 1IeJIOM U, OCOOCHHO, KaK MapKep paka MoJIOUHoI kejie3bl [19]. OH npeacTaBisier
C000I1 LIeJTBII KOMITIIEKC ITTMKOIIPOTEMHOB M BKITIOYAET B CeOsI TTOJUTIEITUIHOE TEJIO C MHO-
JKECTBOM OJIMTOCaXapUIHbIX OOKOBBIX Liemeid, comepxkaiux O-coequHEHs ¢ CEPUHOBBIMU
WIM TPEOHMHOBBIMU OCTaTKaMHU. B To Bpemsi Kak 3penas Mojekyia MUC-1 «3askopeHa»
K KJICTOUHOM ITOBEPXHOCTU XapaKTEPHBIM TPAHCMEMOpPaHHBIM JTOMEHOM, OOMbIIas 4acTh
MYLIHA SKCIIPECCUPYETCSI SKCTPALIE/UIIOISIPHO B YIJIMHEHHOM (hOpMe, BBITSHYTOM Ha ropas-
110 GoJibliiee PacCTOSIHME OT MeMOpPaHbI KJIETKHU IO CPAaBHEHUIO C APYTMMHM IKCIIPECCUpye-
MBIMH KJIETOYHOI TTOBEPXHOCTHIO MaKpOMOJieKyTaMi. OTpOMHEBI perrOH OEJIKOBOTO Teja
myurHa MUC-1 comepXuT BapruabeIbHOE YKMCIIO0 BBICOKOKOHCTAHTHBIX TTOCIIEI0OBATEIbHO
ITOBTOPSIIOILIMXCS LIETIOYEK WJIN IOHUTOB, KaXKIbIA U3 KOTOPBIX COCTOUT M3 20 aMUHOKKCIIOT.

TouHble pusnonornyeckue GpyHkuuu myurHa MUC-1 B HOpMaJbHBIX KJIETKaX BCe
ele SBJISTIOTCS MPEAMETOM IJII OOCYXICHHUS, OOMHAKO €ro BaxkKHelillee 3HAYeHUE KakK
MapKepa 0OJIbIIMHCTBA KapPLIMHOM 4Y€I0BeKa He MOMJIEXUT COMHEHUIO. B 310KauecTBeH-
HbIX KJeTKax akcnpeccusi MUC-1 Bo3pacTtaert, ero opueHTalLus BHyTpU TKaHU TepecTa-
€T OBITb BBITSHYTOM, CTpeMsIIeiics MOJSpU30BaThCS Ha aIllMKaJbHOW IOBEPXHOCTH
KiIeTKy. [mkosunnpoBaHue (¢ 60KOBbIMM LEMSMU B O-COEIMHEHUSIX C CEPUHOBBIMU
1 TPEOHMHOBBIMM OCTATKAMM) BCJIE€ACTBME HEOILIACTUYECKON TpaHC(OpMalUU YacTo
M3MeHsIeTCsl U HapyliaeTcst. HemosHoe win abGeppaHTHOE MIMKO3MIMPOBAHKME B 3I0Ka-
YECTBEHHBIX KJIETKAX BelET K YKOPAUYMBAHUIO M MEHBIIIEMY BETBICHUIO OOKOBBIX OJIUTO-
caxapMIOHBIX Iemeil, aKKyMy/ISILKUKM IIPEIIEeCTBYIOIIMX CTPYKTYP M YBEJIMUYCHUIO WIN
9KCIO3ULIMU de novo peruoHoB OenkoBoro tejna myumHa. MUC-1 ocBoOoXaaeTcs: ot
CBOCI MTOBEPXHOCTHOM JIOKAJIM3alMM MU MOXET LUPKYJIMpoBaTh B KpoBu (Mapkep CA
15,3), CUrHAIU3KUPYS O CYLIECTBOBAHUH OITyXOJIM, @, IIPH IIOC/IEA0BATEIBHOM €T0 OIpe-
JIEJIEHUH, Y O PeLUINBAPOBAHMH, IPOrPECCUPOBAHUM UJIM OTBETE Ha JIEYEHUE.
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B Hacrosiee Bpems K paznnuHbiM anuToriaM MUC-1 1moy4eHo orpoMHOe KOJIrudec-
B0 MKA [10; 14]. BOABIIMHCTBO U3 HUX Y3HAIOT SMUTOIBI BHYTPU OEJIKOBOIO Tejia MO-
JIeKyJIbl [22; 23], v IUITb OTHOCUTEIBHO HEOOJIbIIast YaCTh, B OCHOBHOM, HETABHO TTOJTY-
YEeHHBIX aHTUTEJ pearupyeTr ¢ SIMUTONMAaMU, BKIIOYAIOIIMY YTJICBOIHbBIC 1€ TEPMUHAHTHI
[20]. Upe3BblyaiiHO MHTEPECHBIMM U TEPCHEKTUBHBIMU MpeactaBiusiorcss Ham MKA
LU-BCRU-G7, nonyyeHHble K TepMuHaibHOMY aucaxapuay Gal 1-3GlcNAc. YHu-
KaJIbHOCTh JIETEPMUHAHTHI 3aKJIIOUAETCSI B TOM, YTO OHA OTCYTCTBYeT Ha HOPMAaJbHOM
TKaHW MOJIOYHOM XeJie3bl, a TakKXKe Ha SMUTEIUU MPHU 100pOKaueCTBEHHBIX TUIIEepILIAC-
TUYECKUX TTpolIeccax.

HN3-3a Toro, uro paznmuyHbie MKA HampaBaeHbI IPOTUB PA3TUIHBIX SITMTOTIOB MyITMHA
MUC-1, maHHBIE TIO €TO 3KCIIPECCHUHN TPU paKe MOJIOYHOM XKeJie3bl HEOMHO3HAYHBI. [1o-
MUMO (PEHOTUMMYECKON XapaKTepUCTUKU nepBruyHoii onyxonu, MKA k MUC-1 mwupo-
KO MCIOJB3YIOTCS TP paKe MOJIOYHOM KeJe3bl TSI MOHUTOPHWHTA PELMANBOB M OTBETa
Ha xumuotepanuio |18; 21], s BBISIBIEHUSI MUKPOMETACTa30B B peTMOHAPHBIE TUMGBO-
y3isl [8; 17]. Umerotcst coobieHust o cnocobHoctu aepuBatoB MUC-1 nHaynupoBaTh
peakuuio HLA-pecTpUKTUPOBaHHBIX IMTOTOKCUUECKUX T-TMMMOLIMTOB MPOTUB KJIETOK
JIMHUI paka MOJIOYHOM XeJie3bl, TPUBOILIIYIO K JIU3UCY KiIeTOK-MullieHei [12]. BenyT-
¢S MCCIeIOBaHMST BOBMOXKHOCTEM MCTOIb30BaHusI aKkcmpeccupyrommux MUC-1 ayrono-
TMYHBIX U aJJTOTEHHBIX OIYXOJIEBBIX KJIETOK, a TaKXKe CMHTETMUYECKUX MOJUMESTITUIHBIX
MocJieA0BaTeIbHOCTE! /11 BaKLIIMHALIMK OOJIbHBIX paKOM MOJIOYHOM kene3bl [13; 15].

Cpenyt 60JIBIIOrO KOJIMYECTBA aHTUTEN K pa3TnuHbIM arutoriaM MUC-1 nuMerorces oT-
eyectBeHHBle MKA [1CO-25, monyuennsie A.JO.BbappiiHukoBsiM u P.U.SIkyGoBCcKoOIA.
JerepmunanTta ICO-25 ¢ BBICOKOI 4YaCTOTOM BBISBISIETCS] Ha KJIETKAX OIMyXOJIeit SuTe-
JIMAJTLHOTO TeHe3a, BKITIoUast pak MOJIOUHOM XeJle3bl, paK SMYHUKOB, paK MATOUHOU TPY-
OBI, paK KeJIyaKa, paK TOJICTOM KUIIKHU U T. 1., M B HACTOSIIIIEE BpeMsI 3T aHTUTeJIa B Ha-
1Iel cTpaHe IMPOKO MCIOIB3YIOTCS B MCCICIOBAHUSIX paka MOJOUYHOM XeJe3bl M psijaa
IPYTHX OImyxojeit [4; 6].

[Mpy TMMYHOTHCTOXMMUUYECKOM UCCIICIOBAHNN paKa MOJIOUYHOM 3KeJie3bl crielduuecKast
peakiust ¢ MKA 1CO-25 coxpaHsiiach mociie 00pabOTKM Cpe30B TPUIICMHOM M JIMTIA30i
U Kcyesasa nocijie MpUMEHEHsT HelipaMMHUIA3bl, YTO CBUIETEILCTBYET 00 YIJIEBOIHOM MPH-
poJie aHTUTEHHOU AeTepMUHAHTHI [9]. B HOpMalTbHOI HETaKTUPYIOLIE MOJIOYHOM XeJie3e
MKA ICO-25 B3anMoneiicTBOBaIM TOJBKO C alMKaJIbHON MEMOpPaHOil allMHYCOB M TIPOTO-
koB. [Ipu HenponugepaTUBHBIX U MpoardepaTUBHBIX (hopMax MacTOMAaTUA ¢ JUCILIa3ueit
srmuteust [-11 creneHy aHTUTEH Takke BBISIBJISUTY B alTMKaTbHON MeMOpaHe SIUTeTMaTbHbIX
KJIETOK. [1py 5TOM B MHOTOPSITHOM MPOIU(EPUPYIOIIEM SITUTEIUN IIPOTOKOB PEAKIIMIO 00-
Hapy>XMBaJIM TOJBKO B KJIETKaX, HEMOCPEACTBEHHO BHICTUIAIONINX ITPOCBET.

MKA ICO-25 pearupoBajid He TOJIbKO ¢ TIEPBUYHOI OMYyXO0Jbl0, HO U ¢ MeTacTaThyec-
KUMU OITyXOJIEBBIMM KJIETKAMU B PETMOHAPHBIX JIUM(OY3J1aX ¥ KOCTHOM MO3Te OOJTBHBIX
[1; 2]. Tak, 9acToTa BHISIBJICHUSI METACTa30B B PeTMOHAPHBIC TMM(OY3JIBI IIPEBHIIIANA pe-
3yJIBTaThl CTAHAAPTHOIO MAaTOMOPMOIOTrMYECKOro MCCIeIOBaHUS IJIs1 paka MOJOYHOM
xene3nl Ha 10,8 %, mia paka kenynka — Ha 27,2 %, npyudeM Haaudue MOp(OJIornyecKu
He OIpeesIsIeMbIX MUKPOMETACTA30B IIPH PaKe XKeJTyIKa KOPPEIUPOBAaJIO C IIPOTPecCUpo-
BaHMEM 3a00JieBaHUS TTPU JajbHeieM HadmoneHuu [8]. MccaenoBaHre KOCTHOTO MO3-
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ra C TIOMOIIbIO MOHOKJIOHATBHBIX aHTUTeN ICO-25 103BOISII0 BRISIBUTH AK€ OIHY PaKO-
BYIO KJIETKY Ha MWLJIMOH FeMOTMO3TUYECKHUX, 2 OOHAPYKEHME OITyXOJIEeBbIX KJIETOK B CTEP-
HaJIbHOM IMyHKTaTe OOJIbHBIX PAKOM MOJIOUHOM XXeJie3bl KOPPEIUPOBAJIO C YBEJIUYEHUEM
YaCTOTHI BBISIBJIICHUSI METACTa30B B KOCTH MpH JalIbHelIIeM HabmoneHuu | 3].

PesynbsraThl IMMYHOTMCTOXMMUYECKUX MCCICIOBAHUM TOCIYXKUIM TPEANOChUIKOM
s co3gaHusi Ha ocHoBe MKA ICO-25 opuruHajabHOro OTEYECTBEHHOIO IMpernapaTa
Nwmyrepan, pazpadoranHoro coeMectHo B POHLI um. H.H.broxuna PAMH u MHUOU
M. [1.A.Tepuena M3 PO. DxcnieprMeHThI, TPOBEIEHHbBIE HA MOJIEIN TeTePOTPAHCITIaH-
TaTa paka Tojctoi Kuiku yeiaoeka (PTK1), mpuBuToro mMeiam nude, rnmokasaiu, 4To
BBeneHrue MKA 1CO-25 npuBoauT K BeIpaxkeHHOMY TOPMOXEHUIO pOCTa OIYXOJIU, a TOK-
CHUKOJIOTMYECKHE MCCIIEIOBaHNS TTPOAEMOHCTPHUPOBaIN, 4YTo UMyTepaH 1o Kiaccruduka-
LIMU CTENEHM OMACHOCTHU OCTPOI0 U XPOHMYECKOTO TOKCUYECKOTO BO3ACMCTBUS SIBJISIETCS
MaJIOOITaCHBIM BelIeCTBOM [5; 7; 16]. DTH maHHBIE TTO3BOJWIIM Nepenath MMyTepaH mis
JAGHENIIETO TIPUMEHEHUS B KIIMHUKE.

B npencrasinenHoit HamMmu paboTe TpoBeneHo nu3ydeHue skcrpeccun MUC-1 (metep-
muHaHTBl MKA ICO-25 u LU-BCRU-G7) k1eTKaMM paka MOJIOYHOI KeJIe3bl, a TaKKe
npeacrabiieHbl pe3yasraThl | — 11 da3sl kTMHUYecKux ucnbiTaHuii penapata Mmyre-
paH (co3maH Ha ocHoBe MKA 1CO-25) y G0JIbHBIX ¢ TUCCEMUHUPOBAHHBIMU 3JI0KaUeC-
TBEHHBIMU OITYyXOJISIMUM STMUTEINATIBHOTO FeHe3a.

1. Okcnpeccnss MUC-1 KireTKaMu paka MOJIOUHO# 3KeJie3bl

1. 1. lemepmunanma ICO-25

Peakuus ummyHnodmoopecuernuun (PU®) ¢ MKA ICO-25 xk MUC-1 mocraBieHa
HaMU Ha KPUOCTATHBIX TUCTOJIOTMYECKUX Cpe3ax omyxosieil 183 GobHbIX paKOM MOJIOY-
HOI1 Xenre3nl (BKiItodast 138 ciaydaeB MPOTOKOBOTO paka, 15 — mojbKoBoro, 15 — cme-
LLIAHHOTO J0JIbKOBO-IPOTOKOBOI0, 5 — MEAYJUISIPHOrO, 5 — TyOy/isipHOrO, 1 — manui-
JIsipHOTO M 1 cityvait paka ¢ MeTariasuei). Pe3ynbrarsl npencrapieHbl B Ta0. 1.

Herepmunanta MKA ICO-25 BrisiBisiiach Ha OIyxoJieBbiX Kietkax y 94,0 % (172/183)
nanueHTok. B 56,3 % (103/183) ciyyaeB oTMeueH MOHOMOPMHBI TUIT IKCIIPECCUU (aH-
TUTEHITOJIOXUTEIbHBIMU ObLTU 6oitee 70 % omyXoseBbIX KiI1eToK); B 37,7 % HaboneHuiA
(69/183) peakiust HOCHJIa MO3aMYHBI XapakTep (aHTUTE€HITONOXUTEIBHBIMU ObUIM OT
10 % nmo 70 % xnerok); 6,0 % omyxoneii (11/183) — aHTUreHOTPULIATETBHBIMMU.

AHTUTEH JIoKanu3oBajcs aud@y3Ho ¥ B LUTOILIa3Me, U Ha MeMOpaHe OIyXOJIEBbIX
KJIeTOK, cBeueHre B PUD Gbl1o 04eHb sIpKUM. MHTEHCUBHOCTDh OKPAITMBAHMS KJIETOK
OITHOU ¥ TO Xe OITyXOJIA B CTydae MO3auyHOUN peakiiny U3MeHSIaCh OT MOJTHOCTHIO He-
raTUBHOU 0 OYEHb CUJIBHOM, MPUYEM SIPKO-, cJ1abo- M HeOKpaIlIeHHbIe KJIETKU pacro-
JIarajrch Kak 30HaMu (pexe), Tak U COCeICTBOBAIU ApYT ¢ ApyroM (4aiue). [Tpu Hanu-
YUU B TIperiapare Y4acTKOB COXPaHHOU TKaHU MojiouHO# xene3sl MUC-1 BBIABISIICS
TaKXXe Ha alMKAIbHOU YaCTH KJIETOYHON MeMOpPaHBI SMTUTEIUS IPOTOKOB (B OTAUYKE OT
PaKOBBIX KJIETOK, KJIETKM HOPMAaJTbHOTO SIUTENMSI XapaKTePU30BAIUCh TOJbKO MEM-
OpaHHbBIM TUIIOM peaKiuu).

Anamu3s skcrpeccun MUC-1 (gerepmunanTta [CO-25) npu pa3inuHbIX TUCTOTUTIAX
PM2K moka3zan, uro Bce 11 aHTUTeHHETraTUBHBIX CIy4aeB OTHOCUJIMCH K IMTPOTOKOBOMY
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Tabauma 1.
Okcnpeccusi MUC-1 kieTkaMm paka MOJIOYHOI xKeJe3bl
. Twn peakunmn Bcero
Fnertornyeckunin Tmn
onyxonu (konun4yecTBO 60/bHbBIX , % 60bHbIX
Y MoHomopdHas MogzawnyHas OTpuuarensHas
[MpOTOKOBSIN pak 76-55,1 % 51-37,0 % 11-8,0% 138
JlonbKOBbIN pak 8-53,3 % 7-46,7 % - 15
Penkue popmbl 19-63,3 % 11-36,7 % - 30
Bcs rpynna 103-56,3 % 69-37,7 % 11-6,0% 183

paky. HeobxoamMo Takke OTMETUTD, YTO BO BCEX 5 CAydasiX MEIy/UISIPHOTO paka 3TOT
MapKep ObLI MPeACTaBIeH Ha MOAABISIONIEM OOJIbIIMHCTBE OMYyXO0JEBbIX KJIETOK.

ITpu ananuse B3auMocBsa3u akcnpeccun MUC-1 ¢ npyrumu aHTUreHaMM KJIETOK pa-
Ka MosiouHoii xxene3sl (POA, HLA-I, HLA-DR, CD71, CD29) o6Hapy:xeHa 3HaUnMMas
roJsioxkuTeabHas koppesiius mexny MUC-1 u PDA (=14,152; p=0,007): Bce 100 %
onyxoJjieit, MOHOMOPGhHO 3Kcmpeccupyoimux POA, MoHOMopdHO 3KcIpeccupoBald
MUC-1; B P9DA-mo3anuHoii rpynine moHoMopdHas skcnpeccusi MUC-1 BcTpeuanach
yaiire, yeM B PDA-otpunarensHoii (68,4 % u 49,3 % COOTBETCTBEHHO); eAMHCTBEHHBII
MUC-1-orpuuartelbHblii ciiydaii ObLT Takxke PDA-oTpuLiaTebHbIM. B TecTax HanpaBs-
JICHHBIX OLIEHOK 3aBUCHUMYIO MEPEMEHHYI0 YCTaHOBUThH He yaanocb, MUC-1 u PDA
0Ka3aJluCh paBHO3ZHAYHBIMKM. HeoOXommMo 3aMeTUTh, UTO TSI HOPMAJIbHOTO SITUTETUS
MOJIOYHBIX XeJie3 aKcrnpeccus POA u nuroruiazmaTuyeckas gokaiauszanuss MUC-1 He-
xapakTepHbl. BepositHo, nosiBneHne POA-nonoxurenbHbix 1 MUC-1-M0J0XUTENb-
HBIX (PEHOTUTIOB B3aMMOCBSI3aHO U SIBJISIETCSI OTPaXKE€HUEM 3JI0KaYeCTBEHHOU TpaHC-
(opmanum 1 CBSI3aHHBIX C HEM MPOIIECCOB aHAIUIa3UM U IeanddepeHIIUPOBKU.

Okcnpeccuss MUC-1 He Biausiia Ha YPOBHU MH(UIBTPALIMU OMYXOJU Pa3TUYHBIMUA
cyononyasuusiMM UMMYHOKOMIIETEHTHBIX KiIeToK Bkitodass CD45 (Bce TMMGpOLUTHI);
CD7, CD5, CD4, CDS8 (T-knetku u ux cyonomynsuun); CD19, CD37 (B-kietkn),
CD38 (mna3maruyeckue kiaetku) 1 CD163 (makpodaru).

Oxkcnpeccuss MUC-1 Takke He Oblla CB3aHA CO CTEMEHbIO PACIIPOCTPAHEHHOCTHU
npoliecca, OlleHEHHO! 1Mo pa3Mepy onyxoiu (uHaekce T), HaIu4Yuio MeTacTa3oB B peru-
oHapHble TMMdOoy3bl (MHIeKC N) 1 cTagnu 3ab0JIeBaHMs.

IIpu n3yyeHun O0e3peLiMAMBHOI BBIKMBAEMOCTU OOJIbHBIX PAKOM MOJIOYHOM KeJIe3bl
B 3aBUCUMOCTH OT Hajimuust MUC-1 Ha omnyxoJieBbIX KJIeTKaX 0Ka3ajJoCh, YTO MoKasarTe-
ym bPB cHmXanmuch mpu HapacTaHUU 3KCIIPECCUM MapKepa (pa3Indusl He JOCTOBEPHEI,
p>0,05) (Taba. 2).

AHaJIoTUYHasl TEHJCHLIMSI OTMEUYeHa M JUIsl 00Ileil BbIKMBAeMOCTH, KOTOpasl Takxke
CHUXaJlach Npu HapactaHuu skcrnpeccun MUC-1: nokasatens S-netHeir OB npu otpu-
LIaTeJIbHOM, MO3aUYHO 1 MOHOMOP(HOM peakuuu coctaBua 75,0+21,7 %; 74,8+5,9 %
u 67,1+5,4 % coorBeTcTBeHHO (p>0,05).

MKA ICO-25 ucnonb30BaHbl HAaMU JJIs1 U3YYEHUS] KPUOCTATHBIX CPE30B PETMOHAPHBIX
JIMDOY3ITOB 72 GOIBHBIX PAKOM MOJIOUHOI Xesie3bl. [1pu ctanmapTHOM MOP(hOIOTHIeCKOM
KCCJIeMOBAaHUM METAcTa3bl B perMoHapHble TMMGOY3/Ibl ObLTH BbIIBICHBI B 45,8 % ciydaes (33
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Tabauua 2.
Be3pennanBHas BbDKMBAEMOCTb OOJILHBIX PAKOM MOJIOYHOI JKeje3bl B 3aBHCUMOCTH OT
akcnpeccun MUC-1 onmyxoJieBbIMH KJIETKAMU

Akcnpeccus MUC-1 BespeumnanBHas BbXMBAEMOCTb
(411cn0 GonbHbIX) 5 net %*m 10 net %+m MeganaHa
OtcyrcTByeT (8) 70,0£18,2 - He JOCTUrHyTa
MogawnyHas (59) 63,5+6,4 56,0£7,5 He OOCTUrHyTa
MoHomopdHas (82) 51,1+5,8 41,6%6,8 72 mec.

u3 72). YacToTa BbIsIBIeHUs MeTacTa3oB ¢ nmomoinbio MKA 1CO-25 oka3anack Ha 9,8 % BbI-
111, YeM P THCTOJIOTMYECKOM MCCIIeNOBaHNH, 1 octrria 55,6 % (40 u3 72): IMMYHOTHCTO-
XAMUYECKU METACTA3bI ObLTM OOHAPYXKEHBI B TOM YUCJIE B 7 CIIydasiX, TUCTOIOTMYECKU CUMTAB-
ILIMXCS OTpULATeIbHbIMU. [1oTydeHHbIE HAMU JaHHBIE CBUIECTEIBCTBYIOT O LIEIECO00Pa3HOC-
TH TOITOJTHUTETHHOTO MCITOJIb30BaHUS 3TOr0 METOoIA B IPyIIe GOIBbHBIX ¢ MHAEKCOM NO.

1. 2. Tepmunanvruiii ducaxapud Gal 1-3GlcNAc (Le¢ — demepmunanma LU-BCRU-G7)

Peaxumst c MKA LU-BCRU-G7 k Lec nocraBneHa Hamu Ha aenapadUHUPOBAHHBIX TH-
CTOJIOTMYECKUX Cpe3ax OIyxosieil 88 00JbHBIX paKOM MOJIOYHOM KeJie3bl PAHHMX CTaauit
(T1-2NoMO0). B 59 ciyuasix BbIsiBJIeH TPOTOKOBBIN paK, B 7 — NOJbKOBbIH pak, B 13 — cMme-
LIAHHBIN pakK, B 5 — MeIy/UISIPHBIA pak, B 4 — apyrue (GOpMEIL.

Tepmunanbhbiil nucaxapun Gal 1-3GIcNAc (Lec) oOHapy:XuBajIcsl Ha 3J10Ka4€CTBEH-
HBIX KJIeTKaX B 56,8 % HabmoaeHuii (50 u3 88), Bkmouas 21,6 % (19 uz 88) moHOMOpP(d-
HbIX 1 35,2 % (31 u3 88) Mo3anuyHbIX peakiuii. 43,2 % (38 u3 88) omyxoseii ObLIN aHTH-
reHHEeTaTUBHBIMMU.

Okcnpeccus nerepmuHaHThl MKA LU-BCRU-G7 He Obli1a B3aMMOCBsI3aHa € TUCTO-
JIOTUIECKUM TUTIOM OTIYXOJIM M CTETICHBIO ee 3JI0KaueCTBEHHOCTH, OTHAKO Bo3pacTajia
10 Mepe YMeHbIIeHUsT creneHu nuddepeHINPOBKHY PAKOBBIX KJIETOK: aHTUTE€H BBISIB-
qsuicst B 50 % (8 u3 16) ciyvaeB ¢ BbICOKOI nuddepeHnpoBkoit, B 57,1 % (12 u3 21) Ha-
OMoIeHUI ¢ yMepeHHOM nuddepeHmpoBkoii U B 61,5 % (8 u3 13) cinydaeB ¢ HU3KOM
nuddepeHurpoBKoit, p>0,05.

Oo6HapyxeHue Lec GbLI0 JOCTOBEPHO B3aMMOCBS3aHO ¢ HAIMYMEM Ha PAKOBBIX KJIET-
Kax perentopa TpaHcdeppuHa CD71 (p=0,026) 1 He KOppeaupoBajo ¢ dKCIpeccueit
aHTUTEHOB INIABHOTO KOoMILIeKca TucTocoBMecTuMocTH | u 11 KitaccoB, MoJieKy anre3un
CD?29, a takxe ¢ nHdwibTpanueit omyxonu CD45+ netikoruramu, CD7+ T-nmumdorm-
tamu 1 CD163+ makpodaramu.

HurepecHo, yto MKA ICO-25 u LU-BCRU-G7 no-pa3HoMy pearupoBajiv ¢ OJHON
U TOI Xe omyxobio. Kak M3BecTHO, B COCTaBe KapKaca IPOMEXYTOYHOM 00IaCTH yriie-
BOIHBIX 1ieneil O-CBA3aHHBIX TJIMKOMPOTEUHOB, K YMCIy KOTOpbIx oTHocutcss MUC-1,
MMeeTCsT YIJIeBOAHasl 1ienb 1-ro TuIia, KOTopas COEIMHSET IMPOMEXYTOYHYIO OO0JIACTh
C CepILEeBUHHOI 00JIaCThIO YIVIEBOTHON LIeNMU M cocTouT Kak pa3 u3 Gal 1-3GIcNAc.
B HOpME 3TOT yYaCTOK «IIPUKPHIT» TeprudepruuecKoii 00/1acThiO YIJIEBOMHOM 1Lienu. B pe-
3yJIbTaTe HapyILIeHUs TPOLECCOB MNIMKO3WIMPOBaHMS, HaOmonaeMbix pu pake, Gal 1-
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3GIcNAC CTaHOBUTCSI TePMUHAJIBHBIM AUCAXapyaOM, TOCTYITHBIM ISl aHTUTEN. Takum
00pa3oM, JBe YIJIeBOAHbIC JETEPMUHAHTDI, BXOMSIIME B COCTAB OMHUX U TEX XK€ IIMKOMPO-
TenHoB MUC-1, MOTyT OBITb COBEPILIEHHO Pa3IMYHO IKCITPECCUPOBAHbI 3JI0KAU€CTBEH-
HOM OITyXOJIBIO.

Tak Kak y Bcex mMalMeHTOK MeTacTa3bl B perMOHapHbIE TUM@OY3JIbl OTCYTCTBOBAIN, MbI
npoBeau aHanau3 B3auMocBsidu Gal 1-3GIcNAc (Lec) Toabko ¢ BEIMYMHON OMyXOJu.
OKa3ajioch, 4TO Ha OIyXOJISIX Oosiee 3 CM Iucaxapyi BhISBIISJICS JOCTOBEPHO Yallle, YeM
npu pa3mepe oryxonu MmeHee 3 cM (85 % — 17 u3 20 u 48,4% — 33 u3 68 cooTBeTCTBEH-
Ho, p=0,004). IToka3aTenu 061 1 Oe3peLMINBHON BBIKMBAEMOCTH OOJIbHBIX PAaKOM

Tab6nauua 3.
Bespeuuzmm{aﬂ " oﬁmaﬂ BbIKHBAEMOCTD 00JIbHBIX PaKoM MOJIOYHO¥ 3KeJjie3bl B 3aBHCH-
moctH ot akcnpeccun GalB1-3GlcNAc (Lec) omyxoaeBbIMH KJI€TKAME

Okcnpeccus GalB1-3GIcNAc EPB OB

(4Mcn0 607bHbIX) 5 net, %tm MegvaHa 5 net, %tm
OtcytcTByerT (38) 79,0+6,0 He JIOCTUrHyTa 81,1+6,4 He JOCTUTHYTa
BoisiBnena (50) 65,7+6,8 He [0CTUrHyTa 79,6+5,8 He JOCTUrHyTa

MOJIOYHOI XXeJie3bl 0Ka3aJIMCh HECKOJIBKO JyUIIUMU B Lec-HeraTuBHOIM rpyrme (Tadm. 3),
pasauyus He JOCTOBEPHBI.

B noarpynne onyxosneii ¢ 11l crenenpto 3nokayectBeHHOCTH (30 MallMEHTOK) OKa3a-
JIoch 3Kcrpeccusi Le¢ koppenupoBana ¢ JOCTOBEPHBIM YXYIIIEHWEM BbDKABAEMOCTU
6onbHBIX PM2K panHux cranuii (p=0,05).

JIONOIHUTENBHBIN aHAJIU3 XapaKTepa METacTa3upPOBaHUS B CIydasix MporpeccupoBa-
HMSI IIpoliecca B cpoku Oostee 6 Mec. mocite onepanuu nokasai, yro LU-BCRU-G7-mo-
JIOXKUTEJIbHBIE OMYXOJIW UMENIM TPOMU3M K TKaHU JIETKOTo: U3 § OOJIbHBIX C METacTa3aMu
B JIETKWe aHTUTeH BBISIBISTICA Y 7 (87,5 %), Torma Kak B TpyIiie 6e3 MeTacTa3oB B JIETKHE
AHTUTEHIIO3UTUBHBIMM ObUTH TOJIBKO 53,2 % (41 u3 77) cinyvaes, p=0,047.

I1. Anammu3 cyonomynsiumii B-mumdoiuToB y GoJbHBIX PAKOM MOJIOYHO¥ Keje3bl: Lec-
cnenudpuunbie B-KieTku

B mocnenHume roasl MOSIBIUIOCH BCe OOJIbIIE JAHHBIX O POJIA TaK HA3BIBAEMOTO «EC-
TECTBEHHOTO» TyMOPajbHOTO MMMYHUTETa, OOYCIOBJIEHHOTO MOJUPEAKTUBHBIMU
neHraMepHbiMu IgM, mpoayuupyembiMu CDS-mo3uTuBHBIMU B-nuMdbonuramu,
B MMPOTUBOOITYXO0JIEBOM 3allMTE MPU pake MOJOYHOU kese3bl [11]. Mbl mpoBenu uc-
clefoBaHue CyOnonyassIMOHHOTO cocTaBa B-mumdonnToB kpoBu 21 60JbHOM pakoM
MOJIOYHOM XeJe3bl U § 3M0POBBIX JOHOPOB C OLIEHKOI crocoOHocTH B-muMdonntos
cnenupuyecK CBsI3bIBaTh (uyopeclieHTHO MeueHblii nucaxapua Gal 1-3GIcNAc
(Lec) B coctaBe dmyopoxpomHoro 3oH1a Lec-PAA-flu (B manbHeliemM 0603HaYaeMbIM
npocto Lec). B KauecTBe KOHTpOJs K Lec Mcnob3oBaacss MeYeHblil GyopoxpoMoM
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JIaKTO3aMHWH — Jucaxapui, cXoxuid mo ctpykrype ¢ Lec (Gal 1-4GlcNAc). @nyopec-
LIEHTHO MeuYeHble MPOOBI ObLIU T100e3HO npeacTaBieHbl npodeccopom H.B.boBrHbIM
(MBX PAH, Mockga).

YV 85 % GonbhbIX (18 U3 21) ny 75 % noHopos (6 u3 8) BBISBISUINCH B-KJIeTKH, CBSI3bI-
atoiwime aucaxapun Lec. CpenHue ypoBHU Lec-cBs3biBatoiinx B-nmumdonuros coctaB-
s 6,0 % (0,73 — 32,0 %) u 5,4 % (1,5 — 16,0 %) COOTBETCTBEHHO, Pa3INYMST HE J0-
CTOBepHHI. B-Ki1eTKH, cBsI3bIBalolIre OOJIbIINE KoJndecTBa Lec u maroiye apKuii ¢Jy-
OPECLIEHTHBIA CUTHAI IPU IPOTOYHO-LIUTOMETPUYECKOM aHAJIM3€, BhISIBICHBI B 78 %
(14 u3 18) MO3UTUBHBIX ClTy4aeB OOJBHBIX paKOM MOJIOYHOIM xene3bl (0,6 — 3,9 %, me-
nuana — 0,9 %).

OnHUM 13 HampaBJIeHUi paboTHI SIBUTACH OLIEHKA CBSI3bIBaHMSI Lec ¢ cybrmomynsiueit
CD5-no3uTuBHBIX B-1UM(pOLUTOB, KOTOpbIE BO MHOIOM OIPEACISIOT aHTUTEIbHBIN OT-
BET Ha YIJICBOIHBIC aHTUTEHBI U MPONYIIMPYIOT T.H. eCTeCTBeHHbIe aHTUTeIa IgM Kiac-
ca. Lect+ CDS5+B-xnerku 6butn orieHeHBI y 12 601bHBIX U3 21.

Bo Bcex ciyuasx peuentopsl K Lec+ 6b11M 3KcnpeccupoBaHbl Kak Ha CDS5-mo3uTuB-
HbIX, Tak U Ha CDS5-HeratuBHbIX B-mumdonmtax. CDS-no3utuBHble B-K1eTKU cocTaB-
Jistu B cpenHeM 50% ot B-numborutos, BeicokoadduHHBIX K Lect.

B Hacrosiee BpeMsi HAaMHM IIPOBOAUTCS M3ydeHMe crenuduueckux K Lec aHTuTen
B CBIBOPOTKE KPOBU OOJBHBIX PAKOM MOJIOYHOM XKeJIe3bl.

II1. Pe3yasrarsl I-11 a3l KIMHUYECKHUX UCTILITAHUI HOBOTO OTE€YECTBEHHOrO Mpenapa-
ta Umyrepan (MKA ICO-25).

[IpuMeHeHUe pa3IMYHbIX OMOJOIMUYECKUX areHTOB WM OMOTepanusi — 3T0 HOBOE Iep-
CTMIEKTUBHOE HATPaBJIeHYE JIEKAPCTBEHHOM Tepany 3710Ka9eCTBEHHBIX HOBOOOPA30BAHMUIA.
Bax#eiiimmm pazaeioMm 3Toro HarpapJieHU SBISETCs UCTob3oBaHue M KA K pa3TnaHbIM
OIyX0JIeacCOLMMPOBAHHBIM aHTUTEHaM. DTH aHTUTENA, CAMOCTOSITEJIbHO WJIM B COCTaBe
MMMYHOKOHBIOTaTOB, UMMYHOJIUITIOCOM U T. 1., CIIOCOOHBI OKa3bIBaTh HETIOCPEICTBEHHOE
MOBpEXIalolIee BO3MEHCTBIE HA PAKOBYIO KJIETKY, a TAKXKE BHI3bIBATD JIM3UC OITYXOJIEBBIX
KJIETOK, OITOCPEIOBaHHbIN 3((PEKTOPHBIMU KJIETKAMU UIMMYHHOIT CCTEMBI.

Kaxk Mbl yke ToBOpUJIM paHee, TIPEANOoChUIKaMU sl co3naHusl npernapara MmytepaH siBu-
JIUCh BbicoKast cnietupuuHoctb MKA 1CO-25, Huzkuii ypoBeHb aKcrpeccu MUC-1 B HOp-
MaJIbHBIX TKaHSIX 1 BBICOKOE COIEpPXKaHMe aHTUTEHA B PAKOBBIX KJIETKAX, & TAKKE TPOICMOH-
CTPUPOBaHHBIE HA MOJIEJH N Vivo TIPOTUBOOITYXOJEBbI 3(hhEKT U HU3Kasi TOKCUYHOCTD.

JlexapcTBeHHass popMa: CTepWIbHBIN PACTBOP MBIIIMHBIX MOHOKJIOHATBHBIX
aaturen ICO-25 B KoHIEHTpauu 5 MT/Mi1; Bo 1akoHe — 5 M (25 mr).

1I1. 1. Pesyabmamoi I pasel kaunuueckux ucnoimarnuii Mmymepana.

B cootBetcTBUHM ¢ pemeHreM Papmakojornyeckoro komuteta M3 PO 8 HUUM KO
POHLL PAMH um. H.H.bsnoxuHa 6b1a ipoBeneHa | dhaza KIMHUYECKUX UCTIBITAHUI
npernapata UMyTepaH B Ka4eCTBE IIPOTUBOOITYXOJIEBOTO CPEICTRA.

B uccnenoanue BkioueHo 10 G0JbHBIX ¢ AUCCEMUHUPOBAHHBIMM 3JI0KaU€CTBEHHBI-
MU OIyXOJISIMM. Y BCEX TAIlMEHTOB JUAarHO3 ObLT MOpdoIorniecku BepudUIIMPOBaH,
BO3MOXHOCTH JIPYTMIX METOMIOB CHCIN(UIECKOTO JICUCHHUS OBUIH TTOJTHOCTBIO McUepIia-
Hbl. PacnipenesieHrie 00bHBIX B 3aBUCUMOCTU OT HO30JIOTUM TIPEACTABICHO B Ta0J. 4.
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Tabnuua 4.
Pacnpenenenue 60JibHbIX B 3aBUCMMOCTH OT HO30J10ruu (I dha3a)
[wnarHos Yncno 60sbHbIX
Pak MOnoYHOM Xenesbl 6
MeTtacTtasbl N3 HEBLISBJIEHHOIO NepBUYHOIo o4ara 2
Pak snyHnKoB 1
Pak Tena matku 1
Bcero 10
Ta6nauua 5.

BDckanamus 103 Umyrepana no MoauduimpoBaHHoii mkate Guoonaqan

% OT [o3bl Pasosas nosa Kon-so BBEoeHMn Kypcosas nosa Kon-Bo 605bHbIX
NmyTepana NmyTepana

100 % 5wmr 4 20 mr 1
350 % 17,50 mr 4 70 mr 2
525 % 26,25 mr 4 105 mr 1
700 % 35,00 mr 4 140 mr 3

4 185 mr 1

V)

925 % 46,25 mr 1 46,25 mr 2

3amavamu | ¢as3pl KIMHUYECKUX UCTIBITAHUN SBIISIETCST OTIpeie]ieHre pa30BOd U MaK-
CHUMaJbHO MEPEeHOCUMOIi NO3bl Mpernapara, pexuMa BBEACHUSI U JO30JUMUTUPYIOLILEH
TOKCUYHOCTU. [To6ouHbIe 3(pdeKThI olleHUBaIMCh Mo KputepusiMm BO3.

B xone [ da3bl mpoBoamIack acKanamus pa3oBbIX 1 CyMMapHBIX 103 UMyTepaHa 1mo Mo-
nuduIpoBaHHON miKane @udoHayuM (cxema 3cKaialuu 103 IpeacTaBieHa B Tao. 5).
CrapToBasi pa3oBasi 03a COCTaBWJIa 5 MT.

HMmytepan pactBopsiiv B 250 M1 uzotoHudeckoro pactBopa NaCl v BBOIWIM BHYTpU-
BEHHO KaIeJIbHO CO CKOPOCThIO 5 Mii/MuH B 1; 8; 15 m 22-i1 mau Kypca (1 pa3 B Henenmo —
4 BBeICHUS).

B pamkax I ¢assl 10 6osnbHbIX monyuniaun 10 Kypcos tepanuu MmyrepaHom (Bcero 34
BBeZieHUsT). BocbMM mManueHTaM 3arulaHMpOBAaHHOE JieUeHUE TMPOBEIECHO ITOJTHOCTHIO,
y JIBYX Tocjie mepBoro BBeneHusi MMyrtepaHa B mose 92,5 % OT mnepBOHAuYaJIbHOM
(46,25 Mr) 13-3a pa3BUBIIKMXCS OCIOXHEHUI JIeYeHUE ObLIO MPEKPAIeHO.

Habntonanuce cieaytoniyue mnoboYHbIE peakIivu:

e 03HOO — BO Bpemsi MH(DY3UHU, cpa3y MO OKOHYAHWYU WHOY3UU WU 4yepe3 He-
CKOJIBKO YacoB — y 60 % (6/10) 6onbHbix ipu 32,4 % BBenenuit (11/34); y 3 na-
LIMEHTOK 03HOO OTMeuYeH BO BpeMs 1-ro BBeAeHUs mpenapara B go3ax 17,5 mr (1
6osbHast) U 46,25 Mr (2 GobHBIE); €lle Y 3 — IPU MOBTOPHBIX BBEACHUSIX B 103€
26,25 mr (1 6onbHas), 35 mr (1 6onbHast) u 46,25 mr (1 GosbHast);

® TOIIHOTa M OmMHOKpaTHast ppota — y 20 % (2/10) GonbHBIX IIpu 5,9 % BBeme-
Huii (2/34);

e KpamnuBHHUILIA, oTeK KBUHKe — Yy ofHOM GosnbHO# (10 %) mpu nepBoM BBeACHUU
Hmyrepana B 1o3e 46,25 Mr — jie4eHure MpekpalleHo;
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® CUIbHBIE 0OJIM B KOCTSIX — y 04HO# 601bHOi (10 %) ¢ MeTacTazaMu B KOCTU IIpU
nepBoM BBeAeHUM MMyTepaHa B 103e 46,25 MI' B COYETAHUU C O3HOOOM, IOIb-
eMoM AJl — JiledeHue IpeKpalieHo;

o maneHue AJl, oprocrarudeckuii Kosamnc — y 2 6onbHbIX (20 %) ipu 11,8 % BBe-
nexnuit (4/34);

e mosbiieHue Al — y 2 6ombHBIX (20 %) nipu 8,8 % BBenenuit (3/34).

Takum o6pazoM, y 2 u3 10 mauuenrtok (20 %) nocne nepsoro BBeaeHus MmyrepaHa
B 103e 46,25 Mr (92,5 % OT nepBOHAYAIbHOI) M3-3a MOOOYHBIX PeaKIIMii IeueHHe ObLIO
TPeKpaIieHo.

CymectBeHHOTO BimsiHusl MiMyTepaHa Ha OCHOBHBIE TIOKa3aTesu mepudeprdeckoit
KPOBU (T€MOTJIOOMH, JEMKOIUTHI, TPOMOOLIMTHI), CBEPThIBAIOLIEH CUCTEMBbI (ITIPOTPOM-
6uHOBOE BpeMs, GpubdpuHoreH, PKM® 3TaHOIOBEII TECT, TOJIEPAHTHOCTD IJIa3MbI K Te-
MapuHy) ¥ 6MoXuMuio (TJTI0KO03a, KPeaTUHUH, OWINPYOrH, OOIIHil 6eJIOK, TpaHCaMUHA-
3bl, IIeJ0YHas ocdaTaza) He OTMEUEHO.

B pesynbrate | ha3bl KMIMHUYECKUX UCTIBITAHUI TPOrpaMMa 3cKajlaluy 103 Oblia Bbl-
MoJIHEHa MoJiHOCThIO. [Tpu BBeaeHun Mmyrepana B 1o3e 46,25 mr (925 % ot nepBoHa-
YaJibHOI) y 2 U3 3 MalMeHTOK OTMEUYEeHBI peaKIu, MMOTPeOOBABIINE MPEKPAIEHUS Jie-
yeHus:. OCHOBHBIMU MOOOYHBIMU 3¢ dekTamu MMyTepaHa ObLIM peakKUMU TUIEpPUyB-
CTBUTEJBHOCTH (03HOO, KoJutarc, kpanuBHula, oTeK Ksunke). s 11 dazbl knuHuve-
CKUX WCTIBITAaHWI OBUI PEKOMEHIOBAH CJENYIOUIU pexuM JyedeHus: MmyrepaH 1o
35 mr (700 % oT cTapTOBOIA 103bI) BHYTPUBEHHO KareJbHO | pa3 B Heleto 4 BBEACHMS.
st npodWIaKTUKY peaklUii TMIEPYyBCTBUTEIBHOCTH OblIa pEKOMEHIOBAaHA MpeMe-
IuKamus: gekcaMmerasoH 20 mr B/M, numenpoi 1 % — 3,0 B/m 3a 30 MUH 10 BBeICHMSI.

1I1. 2. IIpomexncymounvie pesyasvmamut 11 ghazet kaunuveckux ucnvimanuii Umymepana

B pamkax npoBoaumoii mporpammsl JedyeHue Mmyrepanom no 11 ¢asze momyuwmnm 20
GOJTBHBIX IMCCEMUHUPOBAHHBIMHU 3JI0KAYeCTBEHHBIMU OIYXOJISIMU (TabJI. 6), Y KOTOPBIX
BO3MOXHOCTH JAPYTUX METOMOB CIen(PUIECKOTO JIeueHUs] ObUTM TTOJTHOCTHIO Mcuepra-
HbI (B TOM YHCJIe TPOBEAEHO 10 3-5 IMHUM XMMUOTEpanun).

MerTacTa3sbl B ITle4eHb ObUTH BBISIBJICHBI B 45 % citydaeB (9 u3 20), B iuMdboy3absl — B 35 %
(7 u3 20), B xoctt — B 20 % (4 u3 20), B nerkue — B 20 % (4 u3 20, B 1 ciayyae B couera-

Tabnuna 6.
Pacnpenenenne 001bHBIX B 3aBHCAMOCTH OT HO30Jorun (11 ¢ha3a KIMHMYECKHX HCTbBITA-
Huii ImyTtepana)

OwnarHos Yuncno 60NbHbIX
Pak MOI04HOM Xenesbl 6
Pak TONICTOM KMLLIKN
Pak sindHmnkoB
Pak MaTo4HOM TPYObI
3. rerpMmHOr. ONyxosb SINYHUKOB
Bcero 20

=N




67 HUMMYHO/IOTHA TEMOIIO93A

HUH C IUIEBPUTOM), ArcceMuHalus 1o opiominHe — B 30 % (6 13 20), MeTacTasbl B MsTKIE
tKaHu — B 10 % (2 u3 20), peuaus B MajioM Ta3y — B 20 % ciydaeB (4 u3 20). BonpimH-
¢TBO 00J1bHBIX (13 13 20) UMeNIu coyeTaHHOE MopaXkeHWe OpraHoB U cucTeM (oT 2 110 4).

Ha niepBom atarne 11 ¢a3bl 7 mauueHTOB MOayvyaay Je4eHUe B CIEAYIOIIEM pEXUME:
no 35 Mr B/B Kam. 1 pa3 B Hell. — 4 BBeJeHUS, C MOCAEAYIOIIMM 3-HeAeJIbHBIM Tepephl-
BOM. B maipHeiiIeM iedeHre OCyIIeCTBISUIOCH eXXeHeeIbHO, 6e3 IepephiBa, 10 3ariia-
HMPOBAaHHOTO KOHTPOJILHOTO 00CIIeNOBaHUS.

Bcero mposeneHo 26 KypcoB sieueHust (23 MOJHBIX M 3 HEIOIHbBIX): 16 MalMeHTOB 0~
Jyannu 1o 1 Kypey, 3 — o 2 Kypca u eue 1 — 4 Kkypca neyeHust UmyrepaHoM.

VY 85 % 6onpHBIX (17 13 20) mpu nipoBeneHUM 23 KypcoB U3 26 (88,5 %) ociaoxxHeHUIA
HE OTMEYEHO.

V 2 mauueHTOK IMpU MpoBeJeHUU 1-ro Kypca jJedeHus: Ha 2-M U 3-M BBEISHUSIX IMpe-
rapara COOTBETCTBEHHO pa3BWJIACh aJulepruieckast peakiivs B Buie OpOHXOCIa3Ma B CO-
YeTaHWH C AJJIEPTUIeCKUM JepMaTUTOM M OpOHXOCTIa3Ma B COYeTaHU!U ¢ 0TeKoM KBUH-
Ke. Y OIHOIi MalneHTKU BO BpeMs 1-To Kypca pa3BWiICs Mape3 KUIIeYHNKa, UMUTUPYIO-
LM KUIIEYHYIO HEMTPOXOAMMOCTB (110 MECTY KUTEJbCTBA MTPOU3BEIEHO XUPYPTUUECKOe
BMeIIaTeIbCTBO). Takum o6pa3om, y 15 % 6ombHBIX (3 13 20) 3aperucTpupoBaHa HETIPy-
emyieMasi TOKCUYHOCTb, TTOTpeOoBaBIas mpekpaiieHust edeHus (3GeKTUBHOCT ero
B 9TUX CIy4yasiX He OLICHUBAJIACh).

Ene y omHO# MallMeHTKY ITOCIIe TTOBTOPHOT'O ITEPeCMOTpPa TMCTOIOTMYSCKUX TIperrapa-
toB B POHL] yctaHOB/IeH AMarHO3 3710KaYeCTBEHHOW TePMUHOTEHHOMN OTTYXOJIU SIMIHU -
KOB, U3 aHann3a 3¢ (GEKTUBHOCTY 00IbHAS NCKITI0YEeHA, T.K. OIyXOJIU HEAMUTEIUATbHOU
npupoabl He aKcrpeccupytor MUC-1.

TakuMm oOpasoM, 3¢ dekTuBHOCT IMyTepaHa olieHeHa y 16 OGOJbHBIX, PE3YJIBTaThl
npeacTaBiieHbl B Ta0I. 7.

OOBEKTUBHBIX PErpecCcuii OMyXoau He HaOII0AalI0Ch.

VY 6 u3 16 marmenToB (37,5 %, Bkimovas 1 ciydait MUHIMaJIbHOM perpeccui) oTMeveHa
CTabMIM3AalIMsI TIPOLlecca CO CpeqHeil MPoaoKUTeNbHOCTRIO 11,8143 Hen., Mmeaniana —
10 Hex. KoHTposst pocTa omyXoJu yaajaoch JOCTUTHYTh Y 2 U3 4 OOJIbHBIX pAKOM MOJIOY-
HOW XeJie3bl (JUTMTEeJbHOCTh CTabWIu3almu 15 Heln. v 9 Hep.); y 2 U3 5 GOJIbHBIX PaKOM
TOJICTOM KUIIKHU (JUIUTETBHOCTb 9 Hell. U 9 Hefl.) Uy 2 U3 2 OOJIbHBIX pAKOM MAaTOYHOU Tpy-
ObI (yuTenbHOCTD 19 Hen. u 11 Hen.). CleyeT OTMETUTD, YTO Bee 6 GOJIbHBIX CO CTAOMITU-
3aLMeit jeueHne MiMytepaHoM HauuMHaiu Ha ¢OHE MPOrpeccUpoBaHusi, paHee UM ObLIO
MPOBEJECHO MO 3—5 TMHUI XMMUOTEpaIuu.

IIporpeccupoBanue 60ie3HM BbIsABIEHO B 62 % citydaes (10 u3 16).

BnusiHus mpemnapaTa Ha mokasareiu nepudepruyeckoil KpoBU, OMOXUMUIO U CBEP-
TBIBAIOLYIO CHCTEMY BO BpeMsl poBeaeHust 11 dha3pl KIMHUYECKUX UCTIBITAHUM TaKxke
HE OTMEUEHO.

OueHuBast mpoMexXyTodHble pe3ynsTaThl 11 das3er kmuHnYeckux ucnbitanuit Mmy-
TepaHa, HEOOXOAUMO OTMETUTh, UTO MpernapaT MOXET CIEepPXKUBATh MPOrpeccupoBa-
HMe TIpoliecca, AaBas CTAaOWIM3allMU y TPETU OOJBHBIX C IUCCEeMUHUPOBAHHBIMU
3JI0KaYeCTBEHHBIMU SMUTETUATBHBIMYU OIMTyXOJISIMU, TAKUMU KaK pak MaTOUYHOU Tpy-
Obl, MOJIOYHOI KeJIe3bl U TOJCTOM KMIIKKU. Y yacTh 6oabHBIX (10—15 %), HecMoTps
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Ta6nuua 7.
D¢ dexrusnocts Umyrepana (11 pa3a kMHUYECKUX UCTIBITAHMIA)
Yucno
IvarHos Yucno 6-x/ KypGOB/ SdpdekT
OLleHEHO (oueHeHOo 16 60MbHbIX)
MOJIHbIX
2/4 - ctabunusaums 15 1 9 Hen.
Pak Mono4HoW xenesbl 6(4) 7(5) 2/4 - nporpeccupoBanme
2 — He OLeHeHbIl (annepruyeckas peakums,
JleyeHune npekpaLLeHo)
PaK TONCTOM KNLLKM 5(5) 6(6) 2/%_ crabumaaums 9 v 9 Hep,
/5 — NporpeccrpoBaHve
5/5 — nporpeccupoBaHue
Pak anyHnkoB 6 (5) 6 (5) 1 — He oueHeHa (Napes K1LWeYyHnKa — ne4yeHne
npekpaLLeHo)
Pak MaTo4HOW TpyObI 2(2) 6 (6) 2/2 — ctabunusaums 19 11 Hepq,.
6/16 (37,5 %) — ctabunuzaumsa 11,8+4,3 Hen
Bcero 19(16) 25(22) (menvana 10 Hep,.)
10/16 (62,5 %) - nporpeccupoBaHne

Ha TIpoBelleHUe TpeMeauKallui, BOZHUKAIOT TsSXeJble MOOOYHbIE peaKIuu TUumnep-
YyBCTBUTEJIBHOCTH, BEPOSITHO, OOYCIIOBJIEHHBIC TeM, UTO MIMyTepaH sIBIsIeTCS TIpe-
rmapaToM HAaTUBHBIX MBIIIMHBIX MOHOKJOHAJIbHBIX aHTUTEN, YTO 3aTPYAHSET MPOBE-
JIEHUE KJIMHUYECKUX UCTIBITAaHUI. BO3MOXHOCTh M30€XKaTh WM 3HAYUTEJIbHO YMEHb-
IIATH 3T PEAKIIUU 3aKII0YACTCS B CO3MaHNM TyMaHU3MPOBaHHBIX M KA, mo3Bossio-
IIUX CBECTM K MUHUMYMY HallpaBJIe€HHBIM Ha HUX UMMYHHBIM OTBET pELMIIMEHTA.
B HacTtostiiee BpeMst Takue paboThl yKe BeIyTcsl 1ol pyKOBOJACTBOM akageMuka PAH
I'. I1. Teopruena.
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H. A. Kynpviumuna

NMMYHO®PEHOTUIINYECKAA "
MOPOOLNTOXNMMNYECKAA
XAPAKTEPUCTHUKA OCTPBIX MUEJTONAHbIX
JIEMKO30B C DKCIIPECCUEN AHTUTEHA
CTBOJIOBBIX KJIETOK CD34

I'Y POHLI umenn H.H. broxuna PAMH

Pesiome

MopdouToxuMuyeckoe 1 UMMYHOMDEHOTUITMYECKOE MCClIeqoBaHUe 0J1aCTOB BBIMOJHEHO Yy 81
GOJIBHOTO OCTPBIM MHEJIOWIHBIM Jieiikozom: MO — 10 (12,3 %), M1 — 18 (22,2 %), M2 — 18
(22,2 %), M3 — 5 (6,2 %), M4 — 17 (21 %), M5 — 8 (9,9 %), M6 — 3 (3,7 %) GonbHbix, M7 1 cme-
LIaHHO-JIMHEWHbIA — 10 1 maruenTy. Yactora skcnpeccun CD34 npu pasnuunbix PAb — BapuaH-
tax cocraBuia: MO — 100 %, M1 — 66,7 %, M2 — 94,4 %, M3 — 20,0 %, M4 — 78,6 %, M5 —
50,0 %. AnTureH MPUCYTCTBOBAJ Ha KJIETKAaX BceX 3 OOMbHBIX BApraHTOM M6, y GOJIBHOTO CMeIIIaH-
HO-JIMHEWHBIM JIeiiko3oM U otcyTcTBoBal pu M7 OMJI. CD34-nosutrBHble OMIJI Xapakrepusy-
I0TCS1 JOCTOBEPHO 00Jiee HU3KUM COIEepKaHUEM B JIEMKO3HOM KJIOHe Mopdostorindecku nuddepeH-
LIUPOBAaHHBIX MUEN00JACcTOB ¢ 3epHUCTOCTHIO (P = 0,000) 1 MOHOOIACTOB C TUMMUYHONU MOHOITUTO-
unHoit opmoit siaep (p = 0,001) nmo cpaBHeHUo ¢ CD34-HeratuBHBIMU. OTINYUTETBHBIMU LIUTO-
xuMuyeckuMu npuszHakamu CD34-no3utuBHbIx OMJI SIBISIIOTCSI HU3Kasl aKTUBHOCTb MUEJIONEPOK-
cunassl (MI10) ipu M0-M3 OMUJI (p = 0,003) 1 uHTUOMpPYeMoii o-HaTUIAIETAT CTepa3bl TPU
M4-MS5 (p = 0,006), a Takke CHIKeHHOE coaepxkanue Turmuaos (p = 0,005) u PAS-nomoxurenpHo-
ro Beulectsa B quddysHoit dpopme (p = 0,000). UmmyHOhbeHOTHITMYECKO OcOOeHHOCThI0 CD34+
no cpaBHeHU0 ¢ CD34- OMIJI gBisitoTcst 6ojiee BBICOKME YPOBHU IKCIPECCUU MAPKEPOB PAaHHUX
9TanoB rpanyionurapHoit nuddepermponku: HLA-DR (p = 0,000) u CD38 (p = 0,000). YcraHoB-
JIeHa TpsiMasi KOppeJIsiLiIMOHHAs 3aBUCUMOCTD 3Kcrpeccuu aHTureHa CD34 ¢ mosekynoii CD13 (p =
0,01) u obpartHast ¢ CD33 (p = 0,0001). ITpumepHO B yeTBepTH city4aes (23,4 %) OMJI oGHapyKu-
BaloTCs1 6;1aCThl ¢ (DEHOTUIIOM JieliKeMuuecKuX cTBoJIoBbIX KieToK (JICK) CD34+CD38-. OteHka
MUCIUIA3MU KJIETOK OCTATOYHOTO IPaHYJIOLUTAPHOTO POCTKa Gbuia BhimoaHeHa B 58 (71,6 %), aput-
pounHoro — B 55 (67,9 %) u MerakapriorutapHoro — B 56 (69,1 %) Ha6moneHusix. CTBOJIOBOKIIE-
tounslit antured CD34- (>10 %) skcrpeccuposaics y 62 u3 81 6osbHoro (76,5 %). st OMII ¢ akc-
npeccueii antureHa CD34 xapakTepHa AUCIUIA3Us KJIETOK TPaHYIOLUTAPHOTO POCTKA, BBISIBIISIEMAsT
nouty BABoe yauie, yeM B CD34-HeraTMBHOM. YCTaHOBJIEHA MpsiMasi KOPPEJsLUsl MpOropuuu
CD34+ 6acToB ¢ HAIMYKMEM TIeIbrepouIHbIX (hopM HeliTpoduios (p = 0,002).

KiroueBnie cioBa: Octpbiii Mueno6aacTHbli Jeiiko3 (OMJI), CTBONIOBOKJIETOUHBIA aHTUrEH
CD34, muenonepokcunasa (MITO).
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IMMUNOLOGICAL AND MORPHOCYTOCHEMI-
CAL PECILIARITIES OF CD34- POSITIVE ACUTE
MYELOID LEUKAEMIA

Russian State N. N. Blokhin Memorial Cancer Research Center
Affiliated to the Russian Academy of Mtdical Sciences, Moscow

Abstract

Morphocytochemical and immunophenotic peculiarities of CD34+ blast cell cases were investigated in
81 patients newly diagnosed acute myeloid leukemia (AML). AML M0 FAB subtype was diagnosed in 10
(12,3 %) patients, in 18 (22,2 %) — AML M1, in 18 (22,2 %) — AML M2, in 5 (6,2 %) — AML M3, in
17 (21,0 %) — AML M4, in 8 (9,9 %) — AML M35, in 3 (3,7 %) — AML M6. AML M7 and mixed-lin-
ear subtypes were also detected. Stem cell antigen CD34 (? 10 %) was present in 62/81 (76,5 %) pts. The
CD34-positive were 100 % AML MO patients, 66,7 % — AML M1, 94,4 % — AML M2, 20,0 % —
AML M3, 78,6 % — AML M4, 50,0 % — AML M5 pts. The specific peculiarities of CD34+ compared
to CD34- cases were as follows: morphological — less prominent granularity (p = 0,0001) and monocy-
toid shape nuclei (p = 0,001) ; cytochemical — lower MPO activity in MO0 — M3 cases (p = 0,003) and
ANAE in M4 — M5 cases (p = 0,006) as well as sudan black positivity (p = 0,005) and diffuse PAS-posi-
tivity (p =0,0001) ; immunophenotypic — higher levels of HLA-DR (p=0,0001) and CD38 (p =0,0001).
Proportion of CD34+ blasts was in positive correlation with CD13+ ones (p = 0,01), and in negative cor-
relation with CD33+ ones (p = 0,0001). Leukemic stem cells (CD34+CD38-) were noted in 23,4 % AML
cases. The definition of dysgranulopoiesis, dyserythropoiesis and dysmegakaryopoiesis was performed in
58 (71,6 %) and 55 (67,9 %) and 56 (69,1 %) of cases respectively. Dysplasia of granulocytes in
AML CD34+ was observed 2 times more frequent compared to CD34- AML. Moreover, CD34 expres-
sion was associated with the count of pseudo Pelger-Huet anomaly granulocytes (p = 0,002).

Key words: acute myeloid leukemia (AML), stem cell antigen CD34, myeloperoxidase (MPO).

Cnmcok cokpameHuit

I'CK — remomnoaTuyeckasi CTBOJIOBas KJIeTKa

AT — nucruiasus KJIeTOK rpaHyJOLMTapHOIO POCTKA
JUIJI — nByxJIMHEeitHasT qucTIa3us

AM — nucruiasus KJIeTOK MerakapuoluTapHOTO pocTKa
D — npucrniasus KJIETOK SPUTPOUIHOTO pOCTKA

JICK — neiikeMunueckas CTBOJIOBasl KJIeTKa

MJIC — MUeIoaUCIIaCTUYECKUI CUHIPOM

MKAT — MOHOKJIOHaJIbHOE aHTUTEJIO

MKII — MerakapvoLuT
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MUJIJ — MyJbTUIMHEHAS TUCTLIa3Us

MITO — muenonepokcuaasa

HD — Hecnenuduueckas acrepasa (o-HadTUIIAIIETAT 3CTEpas3a)
OMUJI — ocTpbiit MUETIOUIHBI JIEHKO3

CKK — cTBOJI0Basi KpOBETBOPHAS KJIeTKa

TJII — TpexiauHelHast TUCTLIa3ust

BBenenue

JInarHoCTHKa OCTPBIX MUEJIOUIHBIX Jieiiko30B (OMJI) TpaguliIMOHHO OCHOBBIBAaeTCS Ha
CPaBHUTEJIBHBIX MOP(OJIOTMYECKOM, ITUTOXMMHUUYECKOM U MUMMYHO(MEHOTUITNYECKOM
NpYHIMIaX. biacTHbIe KIETKY rpaHyI0IUTapHbBIX JEMKO30B UMEIOT CXOACTBO C HOPMaJib-
HBIMU KJIETKaMU IPaHyJIOIUTAPHON JTMHUY 10 HATMYUIO 36PHUCTOCTU M aKTUBHOCTH (bep-
MeHTa muenonepokcunassl (MITO). MoHoGIacTHBIE JICITKO3bI CXOMHBI ¢ HOPMAJIBHBIMU
KJIETKAMU 3TOM JTMHUY 110 MOPGOJIOIrUH KJIETOK, (hopMe siipa M aKTUBHOCTH (pepMeHTa He-
crietrbuyeckoi actepasbl. Ha o0CHOBaHUM CTEeNEHU BbIPaKEHHOCTU MOPGOIIMTOXUMMYE-
CKUX MIPU3HAKOB BBIIENSIOT BapuaHTel OMJI, pasnmudaromuecs 1o crernienu nuddepeHim-
poBaHHOCTH 6;1acToB (M0-M3, M5a, M56 u T. 1.). [Ipy oTCyTCTBMM YeTKUX MOP(OIIUTO-
XMMUYECKUX XapaKTePUCTUK 0J1aCTOB BaKHYIO POJIb B IMarHO3¢ UMeeT UMMYHO(DEHOTHIT,
MOATBEPXXAAIOIIMI MUETOUTHYIO TTPUPOY JIeiiKo3a U CTeNeHb 3peJIOCTU OJJACTHBIX KJle-
TOK. OCOOEHHO BaXXHYIO pOJIb UMMYHO(PEHOTUITMPOBAHUE UTPAET TIPU SPUTPOOIACTHBIX
(M6), merakapuo6uactHbix (M7) 1 OMJI ¢ MunuManbHO#R b depenposkoii (MO).

BaxxHo moguepkHyTb, YTO MOPGHOJIOrMYeCKre U IUTOXMMUYECKHUE TTPU3HAKU TT03BO-
JITIOT UIEeHTUOUIMPOBaThL Hanbosee 3peylo (hpakiuio OJACTHBIX KJIETOK, MMEIOIINX
YeTKUE TTPU3HAKY TOW WJIM MHOM TeMOITO3TUYECKOM TMHUM. BMecTe ¢ TeM, ycTaHOBIIe-
HUe JIMHEHHON NMPUHAMJIEXXHOCTH 0JIACTOB He JaeT MH(pOpMaLIMK OTHOCUTEIbHO YPOBHSI
3JI0KaYeCTBEHHOM TpaHC(HOPMALMK U CTPYKTYPHI JIEMKO3HOTO KJIOHA.

ITpu coBpeMeHHOI MHTeHCUBHOI TTommxuMuoTepanur OMJI mporHocTryeckast poJib
OOJIBIIMHCTBA TPAAULIMOHHBIX KIMHUYECKUX, TeMaTOJOTMUYECKUX U MOPGHOLUTOXUMU-
yeckux (PAB-BapuanT) nmpuszHakoB B nporHoze OMJI nusenupyercs (MU.I. MapkuHa,
H.H. Tynuusix, JI.}FO. AnapeeBa, 2002). Bce 310 qukTyeT HEOOXOAUMOCTb MOUCKA HO-
BBIX MOJIEKYJISIPHBIX KPUTEPUEB TUAarHOCTUKH U TTporHo3a OMJL.

B coBpemenHoii kiaccudukanuu BO3 2001 r. Hapsiay ¢ TpaaIuUMOHHBIMUA MOPGOLIM-
TOXUMUYECKUMU U UMMYHO(EHOTUITMYESCKIUMU TIPU3HAKAMU OJIACTHBIX KIIETOK YIUTHI-
BaIOTCSI MOJICKYJISIPHBIE W IIUTOTEHETUYECKUE XapaKTePUCTUKH, TaK1e KaK HaJTM4Ire T10-
BTOPSIIOIIMXCSI XPOMOCOMHBIX abeppallvii U crieu(pUIecKUX U3MEHEHUI (IUCTLIa3un)
KJIETOK OCTAaTOYHOTO MUEJIOIN033a.

Hapsimy ¢ aTuM B iuteparype MMpoKO OCBEIIAIOTCS BOIIPOCH M3YYeHUST BO3MOXKHOC-
Teil WCIIOJNIb30BaHMsI B JMArHOCTUKE IIOKasaTesieili HanmMeHee 3peJioi (pakumu
OMIJI. CoBpeMeHHbIe METOABI TTO3BOJISIIOT UAaeHTUULMpoBaTh panHue CD34+ npen-
LIECTBEHHUKHU Y TIPOBOJIUTD MX JETATbHBIII UMMYHO(MEHOTUITMYECKHI 1 (DYHKIIMOHAIb-
HbIIM aHamm3. [1epCreKTUBHOCTh U3Yy4eHUSI (hpaKIMii CTBOJIOBBIX KJIETOK B JICHKeMUYeC-
KOM KJIOHE OTpeaeIsIeTCs CIeAYIOIIUMU MOJIOXKEHUSIMU:
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1. Bo dpakiun CD34+ 6aacTHbIX KieToK ipu OMJI HaxomsITcst IeMKO3HBIE CTBOJIO-
Bble KieTku. CymectByior nanHbie (H.T. Hassan, A. Zander, 1996; Costello R.T. et al.,
2000) 0 TOM, 4TO OT YPOBHS MX MPEICTABUTEIHCTBA B JIGMKO3HOM KJIIOHE M CTETICHU WX
SpaguKalUU B XO€ TEPAIIMK 3aBUCIT PE3Y/IbTAThI ICUEHUS B LIEJIOM.

2. C ¢ppakuueit CD34+ kjeToK B JIESMKO3HOM KJIOHE IOCTOBEPHO YaCcTO aCCOLIMUPYET-
cs1 abeppaHTHBIT UMMYHOMEHOTHUIT 3JT0KaYeCTBEHHBIX KJIETOK W 3KCIIPEeCCHsl TUHEWHO
HE CBOMCTBEHHBIX aHTUTE€HOB, YTO MOXET CJIYXWUTh OCHOBOIA IJI1 MOHUTOPUHIA MUHM-
MabHOI pe3unyanbHoit 6onesnu (MPB) (A. Macedo, A. Orfao, M. Gonzales et al., 1995,
D.M. Bahia, M. Yamamoto, M.L. Chauffaile et al.,2001).

3. MHorounciaeHHBIMU paboTaMM TToKa3aHa accolvalys Pe3uCTeHTHOCTU 0J1acTOB
¢ HaymmuneM dpakuun CD34+ 1efiKO3HBIX KIIETOK, YTO MOXET OIPEAC/ISITh HEYIOBIET-
BOPUTEIbHbBIE Pe3yJIbTaThl JeyeHust y 3Tux 6oabHbIX (O. Legrand, S. Zompi, J.Y. Perrot
et al.,2004).

4. OgHUM U3 MeTOAOB JieueHUs 601bHBIX OMJI ABIsIeTCST BEICOKOA03HAS! XUMHOTEPa-
MUST ¢ ayTOJOTUYHOM TpaHCIJIaHTALMeil TeMOITOATUYECKUX CTBOJIOBBIX KieToK (I'CK).
310 TpedyeT yeTKoi XxapakTepucTuku CD34+ cTBOJIOBBIX KJIETOK C LIJIbIO pa3rpaHuye-
HUsI HOpMaJIbHOro M Jeliko3Horo kioHoB (J.L. Harousseau, J.Y. Cahn, Pignon et
al.,1997, PA. Cassileth, D.P. Harrington, ER. Appelbaum et al.,1998).

IIpoBeneHue aHanM3a, HaAMpaBJIEHHOTO Ha XapaKTepUCTUKY HaubOosiee "paHHeir"
(bpakiy 6;7aCTHBIX KJIIETOK, CTaJI0 BO3MOXHBIM C OTKPBITHEM CIIEIIM(PUIESCKOTo MapKe-
pa CTBOJIOBBIX KjieToK — aHTureHa CD34 — B cepenune 1980-x rr.

OTHOCHUTEIBLHO BIMSIHUS HA TIPOTHO3 TaHHBIe 1o 3Kkcrpeccun CD34 mpoTuBOpeYnBhI:
OIIHU aBTOPbI YKA3bIBAIOT Ha HeOMaronpusiTHeiii porio3 CID34-Mmo3UTUBHBIX ClIyvyaeB
(S.J. Wells, R.A. Bray, L.L. Stempora et al.,1996, H.T. Hassan, A. Zander, 1996) , oopar-
HyIO0 Koppelsuuio ¢ 4actoroil mojaHbeix pemuccuii (E. Solary, R.O. Casasnovas,
L. Campos et al.,1992), npyrue He oTMeyvaloT cBsi3u ¢ TiporHos3oM (S. Ciolli, F. Leoni,
R. Caporale et al.,1993). OnpeneneHHYIO poJib UTPAeT HE TOJILKO MPOLIEHTHOE ColepkKa-
e CD34+ 67acToB B JIEKO3HOM KJIOHE, HO M YPOBHM 3KCIIPECCHMU AHTHUIEHA
(G.M. Rigolin, F Lanza, L. Ferrari et al.,1995).

MHoro4MciaeHHbIe paboThl MOKa3adu HeOJaronpHsITHYIO IPOTHOCTUYECKYIO POJIb
akcnpeccun CD34 npu OMIJI (D. Raspadori, E Lauris, M.A. Ventura et al.,1997,
R. Costello, F. Malet, H. Chambost et al.,1999). OTu gaHHbBIe TOATBEPKACHBI UCCIIEI0-
BaHMsIMU, ipoBoauMbIMU B KiinHuke I'Y POHLI um. H.H. Broxuna PAMH (U.T. Map-
kunHa, H.H. Tynuusixa, JI.FO. Anapeena,2002, O.FO. bapanosa, M.A. BoJkosa,
M.A. ®penkenp,2005).

CremyeT OTMETUTD, YTO BO3MOKHOCTH MCCICI0BAHUS HAMMEHEe 3peIoro KOMIIOHEH-
Ta 61acTHBIX KieTok rpu OMJI BecbMa orpaHuyeHbl, oqHako, momumo CD34 B rocnen-
HME TONIbl K MapKepaM OJIaCTHBIX KJIeTOK j1o0aBuiuch Takue kak AC 133, CD117 (B co-
IMOCTaBJICHUHU C APYTMMU OOLIEMUETONIHBIMA MAPKEPAMM ), a TAKXKE LEJIbIi PSI IMHEN -
HO He pecTpuKTUpoBaHHbIX aHTUTeHOB — HLA-DR, CD71, CD38 u 1.1.

TakuM o0pa3oMm, HccienoBaHMe HaubOoJiee paHHed (dpakiuu OJAaCTHBIX KJIETOK
OMUJI, skcnpeccupytomux antureH CD34, rpeacraBisieTcsi B HACTOSIIEE BPEMS aK-
TyaJbHBIM.
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Marepuajbl U METObI

Hccnenyemyto rpyrmny coctaBui 81 00JIbHOM OCTPhIM MUEIOUIHBIM Jiekiko3zom (OMUJT).
YV Bcex MaIMeHToB IMarHo3 YCTaHOBJIEH BIIEPBBIS, 63 IMPEIIIeCTBYIONIETO XMMUOITyIeBO-
IO JICUeHUS WK MueaoaucIiactTuueckoro cuaapoma (M C). B rpymmy 6111 BKITIOYEHBI
0OJIbHBIE, TTPOXOAMBIIIME OOC/IEeIOBaHUE B JaOOPATOPUY MMMYHOJIOTHM TeMOoIo33a (py-
KoBoOAUTENb I.M.H., ipodeccop H.H. Tynuusix) I'Y POHL umenn H.H.broxuna PAMH
(mupexTop — akagemuK, mpodeccop M.U. laBeinos) 3a nepuoxn ¢ 2003 o 2005 rr.

Cpenu o6clie10BaHHBIX 0OJIbHBIX HECKOJIBKO 00Jiblie ObUTo XeHInuH — 47 (58,0 %),
yeM MyX9uH — 34 (42,0 %). CpenHuii Bo3pacT y My>KYMH M Y XKeHIIMH 601bHBIX OMJI
He pasiyaics: Myx. — 46,1£3,1 ser, XeH. — 48,6+2,6 I. COOTBETCTBEHHO.

Mopdonornueckoe, IUTOXUMUIECKOE M MMMYHO(PEHOTUITMUECKOE HCCIIeI0BaHUE
0J1acTOB MPOU3BOIUIOCH B aCIMpaTax KOCTHOTo Mo3ra. 3a60p KOCTHOIO MO3ra B KOJIMYe-
ctBe 0,5—1 M1 ocyuiecTBisiics B mpooupku Vakutainer ¢ cyxum BJ1TA. M3 nmpuciaHHoro
MaTepuasia TOTOBWJIN Ma3Kd KOCTHOTO MO3Ta [UIsi MOP(OIOTMIECKOTO M IIMTOXUMUYEC-
KOTO MCCIIeIOBAaHMSI, C OCTABIIMMUCS KJIETKaMU IIPOBOAMIA UMMYHOGhEHOTUTTMPOBAaHKE.

[ToxazaTenu KJI€eTOYHOCTU KOCTHOTO MO3ra OLIEHUBAJIU B COOTBETCTBUUY C HOpMaTHBa-
MU, yKazaHHbIMU BopoObeBbiM A.W., bpumimant M./JA., Annpeesoit H.E. u coasT.
(1985). KierouHOCTh KOCTHOTO MO3Ta TOJCUYNTHIBAIA B Kamepe [opsieBa, comepxkaHue
MMEJIOKapUOIIMTOB BhIpaXkalld B KoJuvecTBe KieTokK x109 /1. KoauyecTBo Merakapuo-
LIUTOB ompenesisii B Kamepe [opsieBa (B mepecuete x106/71) 1 Ha Ma3Kax KOCTHOTO MO3-
ra mpy Mop@oJIOrMYECKOM TOJACYETE, a TAKXKe KOHTPOJIMPOBAIU B Ma3KaX, OKpaIlleHHBIX
Ha HecreIM(UUECKYIo 3CTepasy.

IMoncuer MuenorpaMMbl TPOU3BOAWIICS ABYMSI HE3aBUCUMbIMU Mopdosioramu (1o 250
KJIETOK) Ha Ma3Kax KOCTHOTO MO3Ta, OKpallleHHBIX 1o MeTony [lanmenreiima.

Y Bcex GOJBbHBIX BBIMOJHSUIM TTOACYET 0JIACTOrpaMMBbI, BKJIIOYAIOLINI OIpeaeIeHne
pasmepa 6J1aCTOB, SIEPHO-1IUTONIa3MaTUYECKOTO COOTHOIIEHHUSI, COOTHOIIEHUSI KJIIETOK
C MPaBUJIILHBIMU 1 HETIPaBWJILHBIMU (hopMaMU siep, KOJMIecTBa 6JIaCTOB, COIepKAIINX
3epHUCTOCTh W TAJIOYKHU Ayapa, Yrcia KJIETOK ¢ BaKyoJIM3alueil [IUTOIUIa3Mbl U CTeTie-
HU ee 6azohwInu.

[py IUTOXMMUYECKOM MCCIIEIOBAHUM OTIPEACIISIN aKTUBHOCTD (hepPMEHTOB MUEJIO-
niepokcunassl (MI10), a-HadTun-amerar acrepassl (HD) caMocTosATENHHO U B peakIun
¢ uHrubupoBanuem ¢ropunom Hatpus (NaF), Hanuuue TUMUIOB B peakiiuy ¢ CyTaHOM
yepHbIM b, PAS — nonoxurenbHoro Beliectsa B 1 ¢Gy3HOM WM rpaHyJIsipHOi (popme.
KonmumdyecTBo 6J1aCTOB C TIOJOXUTENBHOUW ITUTOXMMHMUYECKOW peakKIMell BBIPaKaloCh
B IIPOLICHTAX.

OMUJI y Bcex 60IbHBIX ycTaHaBAMBaJIcs Ha ocHoBaHuM BO3 knaccudukamuu (2001 1),
YUCIIO0 GJIACTHBIX KJIETOK BO BeeX ciydasx npesbiiano 20 %. Bapuant OMJI onpenernsii-
csg B cootBercTBUU ¢ kpurepusmu DPAB-wimaccudukanmu 1991r. (J.M. Bennet,
D. Catovsky, M.T. Daniel et al.,1991) ¢ yuetoM MopdoMTOXMUYECKUX U UMMYyHODe-
HOTUMUYECKMX XapaKTEPUCTUK OJACTHBIX KJIETOK.

Pacnipenenenue 6ompHBIX 10 PAB-BapraHTaM TIpeacTaBiIeHo B Ta0I. 1.

MMMyHOGMEHOTUIIMPOBAHHE Y BCeX OOJBHBIX ITPOBOAUIOCH METOIOM TIPSIMOI UMMY-
HO(pJIyOpeCLIEHLIMY C UCITOJIb30BaHMEM TPOMHOM (piiyopeclieHTHOM MeTKU. [TaHenb Mo-
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HOKJIOHAJIBHBIX aHTUTEJT BKITIOUaIa aHTUTeNA K ob1ieneiikouutapHomy antureHy CD45,
CTBOJIOBOKJIETOUHOMY aHTUreHy CD34, nrHeiiHO-HepeCTpUKTUPOBAHHBIM aHTUTEHAM
CD38 u HLA-DR, anturenam muenounHoi auauu auddepernuuposku CD13 u CD33,
MonoruTapHoir — CD14 u CD64, spurpouanoii — mkodoput A (GlyA), merakapu-
ouutapHoit — CD61, ob1ieMy aHTUTEeHY OCTporo JuMbobiaactHoro jeiikosa (OJIJI) —
CD10, B-, T-nmuneitneiM 1 NK-kirerounomy antureny CD56. Mapkep paciieHUBajCsT
KaK TOJIOXKUTEJIbHBINA, TPU OOHApYXeHUU ero Ha 6osee ueM 10 % jeiiKeMU4ecKuX Kiie-
tok st CD34 u Ha Gosee ueM 20 % 61acTOB [UIs1 OCTATbHBIX aHTUTEHOB. [TaHenb uccie-
noBaHMs1 6;1acToB y 60sbHBIX OMJI npeacraBieHa B Tabi. 2.

AHaM3 TaHHBIX UMMYHOGMEHOTUITMPOBAHMS IIPOBOIWIICS METOIOM IIPOTOYHOM ITUTO-
dyopumerpun Ha mpudope FACScan (Becton Dickinson, CILIA). Cobupanoch He Me-
Hee 10 000 coObITHiA.

YcraHOBJIeHHE TeliTa GJACTHBIX KJIETOK MPOBOIUIOCH HA OCHOBAaHMU XapaKTePUCTUK
CBeTOpaccesTHUs B MeTKe C 001eIeikoIMTapHbIM anturenoM CD45 (MMMyHoamarHoc-
THKa reMo0J1acTo30B yesioBeka. [Tocooue mis Bpaueit. H.H. Tymmuubin u ap., 2003). bia-
CTHBIE KJIETKU XapaKTepu3yloTcs 0oiee cinadoii akcnpeccueit CD45 B cpaBHEHUU C JIUM-
oumramMu 1 6oJiee HU3KMMU XapaKTePUCTUKAMU CBETOPACCESTHUS B CPABHEHUHU CO 3pe-
JIBIMHU,/ CO3PEBAIONIMMI KJIETKAMH TpaHyIonuTapHoro psina. [IpwHumm meTtoma mpen-
CTaBJIEH Ha puc. 1.

IToMuMO GJTaCTHBIX KIIETOK OBIIIN OIICHEHBI 0COOEHHOCTH OCTAaTOYHBIX 2JIEMEHTOB MM~
eJI011033a. BBUT MpoBeneH aHanM3 YacTOThl TPU3HAKOB MUCIUIA3UM TPAHYJIOIUTAPHOTO,
SPUTPOUIHOTO U METaKapuoOLUTAPHOTO pocTKOB. OleHKa AM3reMOoIo33a MpOBOIUIACH
JByMsI HE3aBUCUMBIMU LIUTOJIOTaMU.

JIarHOCTUKA AUCIUIa3UM 3JIEMEHTOB TPAaHYJOIMTAPHOTO, SPUTPOUTHOTO W MeTraKa-
PHMOLIMTAPHOTO POCTKOB OCHOBBIBAJIACh Ha TMpHWHIMIIAX Kiaccudpukamuu BO3 2001 .
Mucriiasus 10KHA ObITh peacTaBieHa 6osee yeM B 50 % KJ1eTOK KaXXaoi TeMOIOTH -
yeckoit 1uHuU. OO6bIYHO noacuuThiBaeTcs 100 KJIeTOK rpaHyJIOLUTAPHOTO U SPUTPOUI-
HOTO pocTKOB. OHAKO B CBSI3M C IIUTOTICHUEN TIPAKTUUECKY TUCTUIA3UsT PETUCTPUPYET-

Tabnuua 1.
Pacnpenenenue 6obabix OMII no ®AB-Bapuanram
BapvanT Yuncno 605bHbIX

A6conoTHoe %
MO (ManoanddepeHLMpPOoBaHHbIN MUeNno6aacTHbIN) 10 12,3
M1 (MuenobnacTtHbli 6e3 co3peBaHus) 18 22,2
M2 (M1enobnacTHbIi C CO3peBaHNeM) 18 22,2
M3 (npomMuenoumTapHbilii) 5 6,2
M4 (M1enoMoHO6NaCTHbIN) 14 17,3
M4 303 (MMEeNOMOHOBNIACTHBIN C 303MHOUMER) 3 3,7
M5a (MoHOGnacTHbIV 6e3 CO3peBaHust) 1 5/8 9.9
M56 (MOHOGNACTHBIN C CO3peBaHVEM) 3/8 !
M6 (apuTpo6iacTHbIi) 3 3,7
M7 (Merakapvo6nacTHblit) 1 1,2
CMeLUaHHO-NIMHENHBIV 1 1,2
Bcero 81 100
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Tab6nuua 2.
ITanesn uccaenosanus 6;1acTos 60abHbIx OMUJT

o Yuncno o6cnenoBaHHbIX
MokaszaTtenun AHannaupyemebiin Nnpu3aHak GonbHbIX (%)
Mopdonoruieckiie 1. % 6nacTtoB 81 (100)
P 2. 6nacTorpamma 81 (100)
1. lMepokcupasa
80 (98,8
2. JNunuabl 52 E64 2§
Lntoxumuyeckue 3. PAS-nonoxwmtenbHoOe BELLECTBO 80 (98’8)
4. o-HadTUN-aueTaT acTepasa C MHMMGMpoBaHNeM 80 (98’8)
NaF ’
1. PaHHWI aHTUrEeH CD34 81 (100)
2. ObwenenkoumTapHbIi Al CD45 81 (100)
3. JINHEHO-HEPUCTPUKTUPOBAHHbIE
A CD38 76 (93,8)
) HLA-DR 81(100)
% 4. MvenovgHble CD13 81 (100)
@ CD33 81(100)
= 5. MoHouuTapHble CD64 55 (67,9)
g CcD14 19 (23,5)
3 6. O6wwin AT OJIN CD10 79 (97,5)
-g— 7. B-nuHeiiHble CD19 81 (100)
ES CCD20 76 (93,8)
§ CD23 72(88,9)
= 3 o 81(100)
8. T-nuHeliHble CD7 CD3 76 (93,8)
CD5 76 (93,8)
CD4 72(88,9)
o CCD8 72(88,9)
9. NK-KkNneTo4HbI CD56 70 (86.4)

s TIpU TIOAcYeTe, IO KpaitHei Mepe, 25 KIeTOK IpaHyJIOLUTAPHOTO ¥ 3PUTPOUIHOTO Psi-
I1a ¥ 5 MerakapuouuToB (UJn Haiuuue Tpex aucruiazupoBaHHbix MKII). CooTBeTcTBEH-
HO KOJIMYECTBY MTMArHOCTUPOBAHHBIX KJIETOUYHBLIX JMHUN C MpW3HAKaMU IUCTUIa3UK
MIPUHSITO Pa3IMYaTh OOHO-, IBYX- 1 TPEXJIMHEHYI0 TUCITIa3uio. B To Xe BpeMs B Kjiac-
cudukanmu BO3 BoinensieTcs: B oTaeabHbIi BapuaHT OMJI ¢ MyJIBTUIMHEWHOM AUCILIAa-
3Ueii, BKIIOYAIOIIWI U3BMEHEHUS 2 WY 3 TMHUI MUEI0no33a.

B Hameit paboTe npyu aHanM3e AUCIIIA3UM ObUT MPOU3BEACH MapIUaIbHbBIN O -
CUeT YKCIa HOPMAaJbHBIX M PA3JIMYHBIX BUAOB JAUCIIA3UPOBAHHBIX (POPM KIIETOK
B KaX/I0¥ KJIETOYHOI MOMyasiiuu (rpaHyJOLMTapHOU, 9PUTPOUIHOM, Merakapmo-
LIMTapHOM).

[Tpu moacueTe qUCIIa3MPOBAHHBIX (DOPM HEUTPODUIIOB (TPaHYIOLIMTOrpaMMa) HaMu
YUUTHIBAJIOCH HaJW4YME TUIOTPAHYISIPHBIX M TEJIbIepOMAHBIX (POpM HEUTpOhUIOB,
a Takke conepxanue MITO B HeliTpodunax. OnpenesieHUe AUCIUIA3UU KJIETOK 9PUTPO-
HMIHOTO POCTKAa BKJIIOYAIO B cebs MOACYET KJIETOK C MeTajo0JacTOMIHBIMU YepTaMU
Y IpU3HaKaMu aucruia3uu. [1py HaIuuum paciIMpeHHOro 3PUTPOUIHOIO psiaa MPOBO-
JIUJIOCh OKpalllMBaHUE Ma3KOB KOCTHOIO MO3Ta Ha cuaepoduibHble rpaHybl. Jucria-
3UsT METAaKapUOIMTAPHOTO POCTKA OCHOBBIBATACH Ha OIpPENeIeHU OTHOSIEPHBIX Kile-
TOK ¥ MUKPO(OPM MEraKapHOILIMTOB Ha Ma3KaX KOCTHOTO MO3Ta, OKPAIIeHHBIX IO METO-
ny IManmenreiiMa 1 Ha Ma3Kax, OKpallleHHbIX Ha Hecrneln(puuecKyo actepa3y. Meraka-
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puoumTtsl (MKILI) conepxat pepMeHT HecrenPUIecKyo 3cTepasy, He MHTUOMPYEMYIO
(ropunom HaTpusl, U CTAHOBATCS JIETKO Pa3IMYMMBbI B CBETOBOM MUKPOCKOIIE. DTOT Me-
TOI TIOMOTaeT pacrio3HaBaTh MUKPO- U omgHosinepHble popmber MKILI, TpymHo pasmmuu-
MBI€e TIpU MOPGOJIOrMIecKOi oKpacke (Tabi. 3).

OlieHKa IUCIUIa3UY KJIETOK ITPaHy/IOLUTAPHOIO pOCTKa Oblia BbirmoaHeHa B 58 (71,6 %),
spuTpouaHoro — B 55 (67,9 %) u MerakapuouutapHoro — B 56 (69,1 %) HaOMONEHUSIX.

AHanu3 maHHbIX uToMeTpuu npoBoauin Ha [1K ¢ ucmons3oBaHMeM mporpam-
Mbel WinMDI.

Cratuctryeckasi o6paboTka JaHHBIX BKJIOYajia KOPPEJSIUMOHHBIN aHaIU3, CpaBHE-
HMe cpeqHuX. [JIsl onpenesieHrs JOCTOBEPHOCTH ITapaMeTPUUECKUX MPU3HAKOB TTPUMe-
Hsuicst kputepuit CreioneHta. CpaBHUTENbHBIN aHAN3 HEapaMeTPUIeCKUX NaHHBIX

Ta6auua 3.
MopdoJornyeckie U MATOXMMIYECKHE IOKA3aTeTH MHEI0M033a 60bHbIX OMJI

KonnyecTtBo o6cnenoBaHHbIX

PocTok mnenonoaaa MokasaTenb 60bHbIX / 06Lee
KON-BO BONbHbIX, %
1. Mopdonoruyeckue: 58/81 (71,6)
- HOpMaJsibHble
paHynounTapHbIi POCTOK - NenbrepoviaHbie
- TUNOrpaHysipHble
2. AktuBHOCTb MINO 58 /81 (71,6)
1. Mopdonorunyeckue: 55/81 (67,9)
- HOpMasibHble
. - MeranobnactongHble
OpUTPONIHBIN POCTOK
- AVCnNa3nupoBaHHble
2. KonbLeBble 2/81 (2,5)
cnaepobnacTtbl
Mopdonoruyeckue:
. - HOpMaJibHble
MerakapunoumTapHbIii POCTOK - oAHORREpHbIe 56 /81 (69,1)
- MUKPODOPMbI
JByxnuHeriHas gucnnasuns
- 56/81 (69,1
(ann) /81 ( )
TpexnuHeliHasa gucnnasus
- 40/81 (49,4
(T /81 (494

MPOU3BOIMIICS TPU TOMOIIY TTOCTPOCHHUsT TabINIl COMPSIKEHHOCTH MPU3HAKOB (C UC-
MOJIb30BaHUEM KpuTepusi ¥2). CTaTUCTUYECKUIl aHaU3 MPOBEICH C MCIIOJIb30BAHUEM
cratuctuyeckoi nporpamMmbl SPSS 10.0 aig Windows.

Pe3ynbraThl ucciie1oBaHus

B Haiem uccieoBaHUM CTBOJIOBOKJIETOUHBINM aHTUreH CD34 > 10 % onpenensics
y 62 u3 81 6oabHoro OMIJI (76,5 %). Yacrora 3KCHpeccHM aHTUTeHa NP Pa3InYHbIX
®AB-BapuanTax cocraBwia: M0 — 100 %, M1 — 66,7 %, M2 — 94,4 %, M3 — 20,0 %,
M4 — 78,6 %, M4303 — 100 %, M5 — 50 %. Auturen CD34 npurcyTcTBOBa Ha KJIeTKaxX
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Puc. 1. Boinenenue reiita 61acTHBIX KJIETOK HA OCHOBAHHM XapaKTePHCTHK CBeTOpacce-
SIHUSA ¥ 3KCTpeccuu odmeneiikonutapHoro anturena CD45:

A — refiT 61acTHBIX Ki1eTok ipu M0 OMUJT;

b — reiiT 61acTHBIX KIeTOK nipu M2 OMUJI;

B — reiit 61acTHBIX KJIeTOK nipu M5 OMIJI

Bcex 3 6oJbHBIX M6 BapuaHTOM, Y OOJIBHOIO CMEIIaHO-JIMHEHBIM JIEHKO30M M OTCYT-
ctBoBajl mpu M7 (1 HaboAEHUE).

[IpoBeneHHbIe HAMU WCCIEMOBAHUS CBUAETEIBCTBYIOT O TOM, YTO BEICOKME YPOBHU
3KCIpeccuu 3Toro aHTureHa (> 50 %) ObUIM XapaKTepHbI TOJBKO It OJ1aCTHBIX KJie-
TOK C MMHUMAaJIbHBIMU MpU3HaKaMu auddepeHuposku (puc. 2A —cM. 3 cTp.
o6soxku, 2b). IIpu Baprante M0 anturen CD34 6onee yeM B 50 % Ki1eTOK OBLT BbI-
SIBJIEH BO BCex ciiydasix, yucyio CD34+ kietok B cpenHeM coctaBuiio 82,5 %. [Tpu Bcex
ocTanbHbiXx BapuaHntax OMJI (M1-M6) cpennee uncio CD34-moaoXuUTeIbHbIX KJe-
TOK He TpeBbimano 50 % (11,0—49,1 %) u 66110 MocToBepHO HIKe (p < 0,01) (puc. 3).
[MonydyeHHBIE pe3yNbTaThl CBUACTEILCTBYIOT O TOM, YTO MHTEHCUBHOCTh 9KCTIPECCUU
CTBOJIOBOKJIETOYHOTO aHTUTeHA HA PAaHHUX MPEALIECTBEHHUKAX TPUHIUITUATBHO OT-
JIMYaeTcsl OT HaJAW4MsI ero Ha 6osiee nuddepeHLIMPOBaHHbBIX KJIeTKaX.
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[MpoBeneHHBI KOPPEISAIMOHHBIA aHAIW3 MEXIy 2Kcrnpeccueil antureHa CD34
1 MOPGOLMTOXUMUYECKMMU XapaKTePUCTUKAMU 0JJaCTOB BBISIBU Psill 3aKOHOMEPHOC-
teii. Dkenpeccust antureHa CD34 nocToBepHO accolMMpoBallach C HU3KMMU MOKa3aTte-
JIsIMU conepxkanus 3epHuctocTH (r = -0,51; p = 0,000), uncia cynaH-MO3UTUBHBIX (1= -
0,38; p=0,005) u PAS-no3utuBHbIX 6;1actoB (r = -0,43; p = 0,000), To ecTb OTMeYaIaCh
o0paTHasi KOppeSLMOHHAs CBSI3b MEXIY UHTEHCUBHOCTHIO aKkcnpeccu CD34 u Mop-
(bormToXMMUIECKMMHU TTapaMeTpaMy, XapaKTepHBIMU Tt TUhGepeHIIMPOBKI MUENIO-
omactoB. B3aumocss3p Mexny skcnpeccueit CD34 u MITO, B 1ieoM 1o Bceit TpyIine
6o0sbHBIX OMIJI otcyTcTBOBaia (p = 0,08), 0OMHAKO JOCTOBEpHast OTpULIATeIbHAsI KOppe-
JisiuuMs Obuia yecraHossieHa pu M(0-M4 BapuanTax (p = 0,02), npu KOTOPBIX 9KCIIpECCUst
MIIO sBisieTcsl TMarHOCTUIECKUM MapKepoM (puc. 4). DTa 10CTOBEPHOCTh YBEJINYMBa-
Jlach MpY aHaJIM3e rpaHyaonuTapHbix (M1-M3) BapuanToB Jietiko3a (p = 0,003).

AHaJIOTUIHOE MCCIIeI0BaHNe ObLIO BHITIOTHEHO TS OIICHKM CBSI3M MEXY IKCIIPeCCHei
antureHa CD34 u mpusHakamu, crieuMUIHBIMY IS MOHOOJIACTOB. YCTAHOBJIEHO, YTO
MMeJlach 00paTHas KOppeasliIMOHHAs 3aBUCMMOCTh 3Kcrpeccuu aHtureHa CD34 ¢ yuc-
JIOM 6JIaCTOB C HENPaBUIbHON (MOHOLIMTOMIHON) dopmoit saep (r = -0,36 ; p = 0,001)
M aKTUBHOCTBIO (hepMeHTa Hecnenubudeckoii acrepassl (r = -0,30 ; p = 0,006).

IMonmyyeHHBIC JaHHBIE CBUIAETEIBCTBYIOT O TOM, YTO BHICOKUI YPOBEHb SKCITPECCUHU Ha
OOJIBLIMHCTBE 0JIACTOB XapaKTePeH /I HAUMEHee 3pesIbIX MpealecTBeHHUKOB MO u yT-
paumBaeTcst 1o Mepe TudbepeHITMPOBKY GIaCTHBIX KJIETOK, BBISIBISIEMOI C TTOMOIIBIO
MOPGOIUTOXUMUIECKUX METOIOB.

B Hopme B monysisitiu CD34+ cTBosI0OBBIX KpoBeTBOPHBIX KieToK (CKK) oTcyrcTBy-
eT akTuBHOCTb MITO. BTOT (hepMEHT NMOSABISIETCS B KJIETKaX, KOMMUTUPOBAHHBIX B I'pa-
HyJIOLIUTapHOM HampapieHun. OcoOblii MHTEpeC MPENCTaBISIOT HAOMIOAEHUS C BBICO-

5 £0 7 TS 13w S04 P14
° / '} A e aaan | B

0.4%
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Puc. 2. Kapruna KocTHOro Mo3ra u 3kcnpeccus anturena CD34 na 61actax npu MO
Bapuante OMJI:

A. — bnactHbie kinetku ipu M0 OMUJI;

b. — CD7 FITC-CD34 PE
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Puc.3. ITokasatenm 3kcnpeccud antureda CD34 npu pasamunbix PAB-papuanTax
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Puc. 4. ITokasareau akrusHocT MIIO u 3kcnpeccun anturena CD34 npu M0-M3 Ba-
puantax OMJI:
1. — M0 OMJI; 2. — M1 OMJI; 3. — M2 OMJI; 4. — M3 OMJ1

kol akcnipeccueit CD34 anturena u HammameMm MITO B Giactax. B Hamem uccrienosa-
nun y 9 (11,1 %) nauurenroB OMJI (2 GonbHbIX M1, 4 — M2 u 3 — M4), Habmonanuch
OIHOBPEMEHHO BBICOKME ITOKa3aTeu sKcrpeccun anturena CD34 (> 50 %) u 4yucna
MIIO+ (> 50 %) 6mactoB. CymmapHoe konmmuecTBo MITO+ u CD34+ 6y1acTOB IpeBbLI-
waio 100 %. CnenoBarenbHo, B yacTu CD34+ GnactoB onpeaessuics crieliubuecKuii
rpaHyJouuTapHbiii pepMeHT — MITO. BT HabMIOIEHYS yKa3bIBalOT Ha BO3MOXHOCTh
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0OHapyXeHMsI aCHHXPOHHOCTHU B TPOLIECCE CO3PEBAHUS JIEMKEMUIECKUX KIIETOK C CO-
xpaHeHueM skcnpeccun CD34 Ha MITO+ nuddepeHupoBanHbix 6iactax. [TogobHas
CcBOeoOpa3Has XapaKTepuCTHKa 0J1aCTOB MOXET ObITh UCITOJIb30BaHA NI MOHUTOPUHTA
OCTaTOYHOI OOJIe3HMU.

[TonyyeHHbIe faHHBIE CBUIETENBCTBYIOT O 3HAYUTEHOM Pa3HOOOPa3Uu CBSI3Ei MeX-
Iy aHTUTEHHBIM MTpoGWJIeM U 3H3UMHBIM cTatycoM OsiactoB ripu OMJL. Tlpu paHHux
dbopmax OMJI (M0 1 M1) BeICOKHE TTOKa3aTeTN KCIIPECCUH aHTUTeHA CTBOJIOBBIX KJIe-
ToK CD34 codeTaroTcsl C OTCYTCTBUMEM MJIM HU3KUMM TOKA3aTeIsIMU CIe(pUIECKOTO
dbepmenta (MITO), uTo ¢ GOJIBILION A0 BEPOSITHOCTU UCKITIOUAET UX OMHOBPEMEHHOE
MPUCYTCTBUE Ha omHOM KieTke. [Ipu muddepeHIMpoBaHHBIX (hOpMax B peIKUX CITydasix
(okono 10 %) nadmonaercst Koskcnpeccusi CD34 u MITO, xapaktepHas 1ist abeppaHT-
Horo (peHOTHUIA.

ITo cBouM MMMyHOMbEHOTUNMUYECKUM XapakTepucTukam CD34+ GnacTHbie KJIETKU
“MeHn psii ocobeHHocTell. Tak oTMedeHa B3auMOCBs3b akcrpeccun CD34 u mpyrux
MapKepoB paHHUX 3TaloB TpaHyIouTapHoi nuddepeHpoBku daactoB: CD38 (r =
0,46; p=0,000) u HLA-DR (r=0,52; p=0,000), cBUAETEIbCTBYIOIINE O BO3MOXHO BbI-
COKOM ypoBHe rnopaxeHus ipu OMJI (puc. 5).

HezaBucumo ot crenenu nuddepeHITMPOBKY KIETOK JIEUKeMUIeCKUi KJIIOH B CBO-
€M cocTaBe MMeeT (PpaklMI0 paHHUX, TaK HAa3bIBAEMbIX JIEMKEMUYECKUX CTBOJIOBBIX
kietok (JICK). ITo paHHBIM JIuTepaTyphl KjaeTku ¢ peHotunom CD34+CD38- ainsi-
IOTCS CAMBIMU PAaHHUMU B TIOMYJSIIIUM HOPMAJbHBIX U JIEHKEMUUECKUX CTBOJIOBBIX
KJIeTOK. B 3Tux KieTkax ompenessieTcsi MoBbILIEHHAsT 9KCIIPECCUsI TeHa MHOXKECTBEH-
HOI JIEKapCTBEHHOM YCTOMYMBOCTY U CHUKEHHAsT 9KCIIPECCUS aHTUTEHOB, OIOCPENy-
IOIIMX aromnTo3.

AHanIM3 9acToThl OOHAPYXEHUS 3TON (DpaKIIMU COCTABWII OTAEIbHBIN pasaen paboThL.

Kaxk BuaHo u3 gaHHbix Ta6i1. 4, ppaxkius CD34+CD38- remonoaTuuecKux rpeaiiec-
TBEHHUKOB OIpeessiach Mpyu Beex Bapuantax OMJI u cocrasuna 23,4 % 6onbpHBIX. Mc-
KJIIOYEHUE TIpeACTaBmiIM BapuanTel M3, M6 u M7, ipu KOTOPBIX OJIACTHL C ITOIOOHOM
XapaKTepUCTUKOM oTcyTcTBOBaIU. Hanmune npuMutuBHBIX (CD34+CD38-) cTBOIOBBIX
JIENKEMUYECKUX 3JIEMEHTOB MOXHO Habmioaath nipu GonblunHcTBe MAB-BapuaHTOB
OMUJI npumepHo y yeTBepTH 00JIbHBIX. BeposiTHO, NaHHas rpymna MaiMeHTOB M0JIKHA
BKJTIOUATHCSI B TIEPBYIO OYEPENb B TPYMITY MOHUTOPUHTA MUHUMATBHOM OCTaTOYHOM 60-
JIe3HU, TIOCKOJIbKY UMEHHO 3Ta (Ppakiuusi KJIETOK MOXeT u30eraTb MeIMKaMeHTO3HOTO
YHUYTOXEHMS U 00yCIaBIMBaTh HEyaauu JedyeHus: 6oapHbix OMIL.

Dxcnpeccust MosieKysabl HLA-DR, acconnnpoBaHHOM ¢ paHHMMU 3TallaMy TpaHyJI0-
HuTapHoi nuddepeHIMPOBKY 0JIaCTOB, BBISBIUIACH B HAIlleM MCCJIEJOBAaHUM B 0OJIb-
muHCcTBe ciydaeB (72,2—100 %) npu Bcex Bapuantax OMJI, kxpome M3. TeM He MeHee,
WHTEHCUBHOCTb €€ 3KCIIPECCUU ObLIa IOCTOBEPHO BbILIE MO CPEHUM MOKA3aTEeNsIM MPU
Haubosee paHHem MO Bapuante (84,413,0 % TNO3UTUBHBIX KJIETOK) MO CPaBHEHUIO
¢ rpanynouutapHsiMu (M 1—M?2) BapuanTamu Jieiiko3a (51,3+8,3 % u 56,5+4,2 %, co-
otBeTcTBeHHO; p < 0,01). ITpu MmoHoOGnacTHBIX (M4-M5) Bapuantax OMJI akcnpeccust
HLA-DR BbISBIsUTACH B ITOIABJISIONIEM OOJNBIIMHCTBE HaOoneHuii (87,5—100 %), ot-
JIMYMST 110 CpeAHEeMY YMCIY IMO3UTUBHBIX KiIeToK (77,1+5,1 % u 78,9£10,8 % cootBet-
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OCD34+ OMN
OCD34- OMI

Puc. 5. ITokasaremu 3kcnpeccuu anTureio HLA-DR u CD38 Ha 0JacTax B 3aBUCHMO-
¢t oT Hamuust dkcnpeccun anTurena CD34 mpu OMJL:

1 — noka3zarenu skcrpeccuun Mojiekyasl HLA-DR;

2 — mokasaresu aKcrpeccun aHtTurena CD38

CTBEHHO) 1o cpaBHeHUI0 ¢ MO (84,4 %) Gbiin HemocTtoBepHbI. [Ipu M3 Bapuante HLA-
DR-1n03UTUBHBIM OKa3ayicsi OAWH U3 S MallMeHTOB.

Bractet mpu OMJI, koMMuTHpOBaHHBIE K MU(DGhEPEHITNPOBKE B MAEIIOMTHOM HATIpaB-
JIEHWU, XapaKTepU3yIOTCs dKCIpeccueil maHMuenouaHbix antureHoB CD33 1 CD13. Ana-
JIM3 0COOEHHOCTE! IKCIPECCUM MUEIOUIHBIX AaHTUTEHOB B 3aBUCHMOCTY OT HAJTUYMSI MJIK
OTCYTCTBUSI CTBOJIOBOKJIeTOUHOTO aHTHTeHa CD34 BBISIBMII HEKOTOPBIE 3aKOHOMEPHOCTH.
Tak akcnpeccust antureHa CD34 nmeia IMOIOXUTEIbHYIO KOPPESILIMOHHYIO CBSI3b C 9KC-
npeccueit CD13 u orpunatensHyto ¢ CD33 (p = 0,01 u p = 0,000 cOOTBETCTBEHHO).

AHan3 0COOEHHOCTEM IKCIPECCUU MUETOMIHBIX aHTUTEHOB pa3aeabHo B CD34-1mo-

Tabnuua 4.
YacToTa BbIsiBJIeHUs1 paHHel (pakuum OaacTHeIX KieTok ¢ denorunom CD34+CD38-
npu paznnynbix DAB-BapuanTax

BapuaHt Yurcno 60JbHbIX
AbC. %
MO 3/10 3.3
M1 4/18 222
Mz 6/17 35,3
M4 4/16 250
MS 1/7 14,3
Bcero 18 / 81 23’4
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3uTUBHBIX 1 CD34-HeraTuBHBIX TpymHIax OOJBbHBIX MOKA3aJl, YTO B OOJBIIMHCTBE Ha-
OII0ACHUIA OTIpeAeIsiIMCh 00a MUETOMAHBIX aHTUTeHa (Tab. 5).

®enotun 61acTHBIX KileTok CD34+CD33+CD13+ 6bu1 Hanbosiee 4acThIM TIPU BCeX
DAB-BapuaHTax, 3a uckiaoudeHneM M3 OMJIL.

DKcnpeccust Tonbko onHoro aHtureHa CD13 Obuta xapakrepHa it CD34-no3uTUBHBIX
OMUJI. Knetku ¢ pernotuniom CD34+CD13+CD33- mosIBIsTIOTCS Ha paHHUX CTAIUSIX JICHKe-
MUYECKON MUEJIOUTHON KIIeToUHO# nrddepeHimpoBku. KiteTku ¢ momoOHBIMU XapaKTepy-
CTMKaM¥ ObUTM TUIMYHBI 11 601pHBIX M0 1 0OHapyKMBaIMCh y YeTBEPTU MaleHToB M1
OMUJI. Crenyet noguepKHyTh, YTO UMEHHO 3TOT CYOTHUIT OJ1aCTOB XapaKTepU3yeTcsl Kak Ha-
nbosiee paHHUIA IO MOPHOIIUTOXUMUIECKIM ITOKA3aTe sIM MUETIOMIHOM Tt depeHIIMPOBKI
(OTCyTCTBUE 3epHUCTOCTH, HU3KUE TIoKa3ate aktuBHocT MITO u conepskaHust INITAIOB).

DKcnpeccusi onHOro muenouaHoro antureHa CD33, HanpoTuB, Obula OoJiee TUITMYHA
115t CD34-HeraTMBHBIX ClTydaeB, MPEUMYIIIECTBEHHO 3T0 ObuH maieHTsl MS OMIJL. Xa-
pakTepHBIM [T Haubosee panHero M0 BapraHTa OBUTO TO, YTO TIPY 3TOM BapUaHTe Cpeli-
Hue nokazartesu yurcia CD13+ (84,0+4,1 %) 6:1acToB GbUTH CyLIECTBEHHO Bbillie, a CD33+
(35,319,3 %) — cylIecTBEeHHO HWXE IO CPaBHEHMUIO C OCTaJIbHBIMU BapuaHTamMu OMJI
(35,8-68,1 % 1 65,3-82,9 % coorBerctBeHHO; p < 0,05).

Mexny skcrpeccueir MoHouuTapHoro anturena CD64 u anturenom CD34 BoisiBie-
Ha obpaTHas KoppeJsuroHHas 3aBucuMocThb (p < 0,001). [Tpu MoHoGmacTHBIX (M4-M5)
BapuaHTaXx Jieliko3a ¢ BbICOKOM aKTUBHOCTbIO MHTUOMpPYeMOIi o--HadTUIaleTaT 3cTepa-
3bl, 9KcIpeccus crenudpudeckoro antureHa CD64 orcyrcrBoBaia B 19 % HaGmoneHuin
(y 4/21). Bce atu CD64-HeraTuBHbIE ClIyYayr XapaKTepU30BaIKCh BBICOKOI 3KCIIPECCHU-
eii antureHa CD34 1o cpaBHEHMIO C OCTAIbHBIMU MOHOOJIAaCTHBIMU JIeiiKo3aMu ¢ bosee
HU3KKUMU ypoBHsSMU akcnipeccun CD34 (93,8 % npotus 28,6 %).

Octpbiit apuTpoMuesnos (M6) u oCTpbIil MerakapuoOJIaCTHBIN JIEMKO3 YCTAHOBJIEHBI
B 3 1 1 ciiydae cooTBeTCTBEHHO. UMMyHOornyecku 6actel mpu M6 OMJI xapakTepu-
30BaJIUCh Ci1aboii akcnpeccueit antureHa CD34 (17,2—39,7 %) n HanmuveM criendu-
yeckoii MoJsieKynbl — Gly A (puc. 6A, 6B, 6B). TIpu M7 OMIJI GracTbl paciieHeHbI Kak

Ta6nuua 5.
CyOonony/isiuy MUeJIOMIAHBIX NPeANIeCTBEHHHKOB MPH Pa3IMYHbIX BapuanTax OMJI

Cy6nonynsauum MO M1 M2 M3 M4 M5 Bcero*
6NaCTHBIX KNETOK n=10 n=18 n=18 n=5 n=17 n=8 n=76
cosreaar | o) | oy | isamy | (oo | @n | 0 a2
CD34+/33-/13+ oy pA 0 0 s 0 R
Cosar/SeTIS: 0 (167 s 0 0 (50) (&5
CD34-/33+/13+ 0 (%g ) (1 écl) (37/5 (%g) (1 2/53 (1747/,188)
CD34-/33-/13+ 0 0 0 A 0 0 s
CD34-33+13- 0 0 0 0 0 ;37/543 (?QS)
* — 4Kcno 60NbHbBIX, UMEIOLLMX MPU3HAK / YACNIO 06CNeA0BaHHDIX (%)
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CD34- HeraTuBHBIE C 3KCIIpeccCHel crnelu(pUIecKoro aHTMI€Ha Merakapuo0J1acToB
CD61 (puc. 7).

ITpu ocTpom Jieiiko3e co cMelllaHHBIMU JUHUAMU TuddepeHIIMPOBKU O1aCThl XapaK-
TEePU30BAINCH BEICOKOM aKcnpeccueit antureHa CD34 1 omHOBpeMeHHBIM ITPUCYTCTBY -
€M pa3HOJIMHEMHbIX MapKepoB: MuenouaHbix — CD33, CDI13 u B-numponaHbix —
CD10, CD19 (puc. 8).

OcobeHHoCThIO JeiikeMuueckux 6mactoB ipu OMJI siBnsieTcst HapylieHre HOpMaJIbHOMN
AHTHUTEHHOI CTPYKTYpPHhI IIOBEPXHOCTHBIX MeMOpaH. AOeppaHTHBIM UMMYHO(DEHOTHIT Xa-
paKTepuU3yeTcsl COBMECTHOM IKCMpeccUueil MUETOMIHbBIX U JIUM(bOUIHBIX aHTUTEHOB, Ha-
JINYYe KOTOPBIX B OOJIBIIIMHCTBE CIy4aeB KOPPEIUPYET C HE3PEJIOCThIO KITIOHOTEHHBIX 3Jie-
MEHTOB M paHHUMH 3TaraMu nuddepeHIpoBKHU. YacToTa abeppaHTHOM 3KCIIPECCHUN JIH-
HEHO He crienubUIecKuX aHTUTEHOB B HAILIMX UCCIIEJJOBAaHUSIX MIPEICTaBIeHa B Ta0JI. 6.

Okcnpeccus aHtureHa CD7, 0ObIYHO BBISBISIEMOrO0 Ha pPaHHUX 2Tanax KJIeTOYHOM
nrddepeHIMPOBKY, B HAIlIEM KCClieoBaHUM oOHapyxXuBaiach y 17 u3 81 6oxpHOTO

A
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Puc. 6. KapTuHa KocTHOr0 MO3ra M 1aHHbIe MMMyHO(eHoTHIHpoBanus npu M6 OMJI:
A. — KapTuHa KOCTHOTO MO3ra;

b. — CD7 FITC — CD34 PE;

B. — CD71 FITC — Gly A PE
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Puc. 7. KapTHHa KOCTHOrO MO3ra M JaHHbIe UIMMYyHO(eHoTHITPOBaHUs ipu M7 OMJL:
A — KapTuHa KOCTHOI'O MO3ra,
b. — CD61 FITC — Gly A PE

(21 %). CD7 anturen orcyrctBoBai npu M3, M56, M6 u M7 Bapuantax OMJL. Otme-
YyeHa BbICOKas JOCTOBEPHasl MpsiMasi Koppessiuus skcnpeccuu antureHa CD7 co cTBo-
snoBokyieTouHbIM CD34 (r= 0,31 ; p = 0,005), koTopasi, BO3MOXHO, XapaKTepu3yeT 0CO-
OCHHOCTM paHHUX TMPENIIECTBEHHUKOB B JIEHKO3HOM KJIOHE TIPU OOJILIINHCTBE Bapu-
antoB OMJI.

MoxeT rmokasarbcs, UTO B ONpeAeSIEHHOE MPOTUBOPEUrEe BCTyIaeT HauboJjiee yacTas
akcmipeccust B-mumpounaroro anturena CD19 ipu M2 BapuanTe, 10 MOPGhOIIUTOXUMIY -
YeCKMM MPU3HAKAM JOCTATOYHO 3pEJIOM OCTPOM Mueoelikode. OnHaKo B Hallleil Bbl-
6opke aHTureH CD34 ObL1 npeAcTaBieH MOYTH BO Bcex ciyvyasix M2 BapuaHTa U UMeEN
TEHICHIINIO K KOPPEJSIUHU ¢ TuM@onaHbiM Mapkepom CD19.

Hamuwme abeppantHoii skcripeccun CD56, CD4, CD5 u CD10, mpoaeMOHCTpUpOBaHHOE
B HAILIMX KUCCJIEI0BAHUSIX, MOXET OBbITh UCIOIBb30BaHO B MOHUTOPUHIE MUHUMAJILHOM OCTa-
TOYHOI 00JIE3HHU B ITEPUOI PEMUCCHH, 8 TAKXKE JUIST OTIINYMST JISHKEMUUECKUX Y HOPMaJTbHBIX
TIPEIIIECTBEHHUKOB IPY MOOMTM3AIINY KIIETOK JUTST AyTOJIOTUYHOW TPAHCTUIAHTALINH.

Ta6auma 6.
Yacrora JIMHEAHO He ACCOUMMPOBAHHBIX AHTUIEHOB MPH PasIMUHbIX BapuanTax OMJI

AHTUreH MO M1 M2 M3 M4 M5 M6 M7 Bcero*
o | s e e [ e | |
cos ° | o | @o | © | en | © | 0 | o | &y
cos o |Gy | fas | O | Gas | we | ° 0 (159
cpio 0 0 0 0 0 (s |0 0 K
core o | 0 Jemn | ° | ey [we| © | 0| uy
eDs6 O | oom | o | O | Gie | 6o | ° 0 G
* — 4NCNI0 MNO3UTMBHbIX CITY4AEB / YNCNO 06CNefoBaHHbIX (%)




HUMMYHOJIOTHA TEMOIIO93A 86

GOT FITG = G034 PE CLHO R TG = COREAFE

1 _lm-l!nllllﬁ: 1E|"|-E.||':]
1i 1

57 4%

G0 FITO = G012 PE Lk FITG = GO PE

Puc. 8. Dkcnpeccusa anturesos CD34, CD33, CD13, CD10, CD19, CD7 u CD3 npu oc-
TPOM CMEIIAHHO-IMHEIHOM JIeiiKo3e

BapuwanToM aGeppaHTHOI 3KCIIPECCHM MOXET OBITh COYeTaHWE aHTMICHOB pa3HBIX
MUETOUIHBIX TUHUM. Tak, Ha MuenobiacTax pa3TMIHON cTernieHU nuddepeHITMPOBKI
(M0-M3) orMedanuch: dKcIpeccrss MoHouuTapHoro antureHa CD64 B 35,5 % (y 11 u3
31 o6cnenoBanHoro), apurpountoro GlyA — B 9,1 % (y 4/14), MerakaprouTapHOIro
CD61 — B 8,5 % (y 3/34) cnyuaeB. TTosyueHHBbIE JTaHHBIC MOTYT OOBSICHITHCS, TIO-BUIN-
MOMY, aCHHXPOHHOCTBIO TIOSIBJICHUSI aHTUTEHHBIX M 9H3UMHBIX XapaKTePUCTUK OJIaCTOB.

IMTonoGHbIe HAOIIOAEHUS UMEIOT 0OJIbIIOE 3HAYeHWE B JTMArHOCTUYECKON IMpPaKTHUKE
Y CBUIETETLCTBYIOT O HEOOXOIMMOCTH HMCITOIb30BAHUST PA3TUIHBIX MIOAXOIOB TSI OLICH-
ku 61actoB mpu OMJIL.

B Hacrosee Bpems npu xapaktepuctke OMJI BaxkHOe 3HaUeHUE Tprobpesia OleH-
Ka MYJBTWIMHEWHON AUCIIIa3UU OCTAaTOYHBIX POCTKOB MUeI0M033a. CaMbIMU pacipo-
CTpaHEHHBIMM BHIAMU JUCIUIA3MU y 56 o0ciemoBaHHBIX 00bHBIX OMII sasumucey AT
u JIM, BBISIBICHHBIE IIPUMEPHO Y ITOJIOBUHBI rauneHToB (44,8 % u 51,8 % coorBeT-
cTBeHHO). 1D 3aduKcUpoBaHa JUIIb eIMHUYHBIX HabmomeHusx (8,9 %). B rpymmy
MYJIBTIIIMHETHOM auctutasuu (MJI) (23,2 %) Bolwiv ciydau ¢ AMCIUIa3uel IBYX POCT-
KOB, KaK MPaBWIO, TPaHYJIOIIUTAPHOTO U MeTaKapruouTapHoro. TpexinHeiHas JuCTIa-
3us (TJI1) B obcaemoBaHHO# TPyIIe OOJbHBIX OTCYTCTBOBAJIA.

[Ipu uccnenoBaHWM YacTOTHl PA3IUYHbBIX BUAOB JUCILIA3UM B 3aBUCUMOCTU OT IKC-
npeccun aHtTureHa CD34 Ha Onacrax BbisIBIeHO, uTo I BcTpeuanach Mo4TH BIBOE Ya-
e (55,6 % nporus 30,8 %, p < 0,1) B CD34-n03UTUBHBIX HAOIIOAEHUSIX, B TO BpeMs KaKk
M, 19D w AJI]1 He 3aBUCeIU OT ITOKa3aTesieil 3TOro aHTUTreHa.
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Jnsa yrounenust ocobeHHocreit 11" ObutH poaHaaIn3upoBaHbl TOKA3aTeIN Pa3InIHbIX
U3MEHEeHUI HeUTPOo(MUIOB: pazmMep, HATUYKME 3EPHUCTOCTU U NEJTbIePOUTHBIX (POPM.

Ienbreponaabie GOpMBI HEUTPODUIIOB OOHAPYKMBAIKMCH Y TTOJIOBUHBI IMAIIICHTOB.
[Mpu HamuMK cTBOMOBOKIETOUHOTO aHTHTeHa CD34 Ha 61acTax YMCIIO TeTbre POUIHBIX
(dopmM HeliTpodmioB GbLIO0 1OCTOBEPHO Bhilile, yeM B CD34-HeratuBHbix (87,1 % mpo-
tuB 12,9 % ; p = 0,002).

JycIiiasys KJIeTOK SPUTPOMIHOTO psiaa HabIomanachk ToMbKo npu orcyrcteun CD34
aHTHTEHAa, OMHAKO MaJIoe YMCJIO HAOMOACHU I He TIO3BOJISIET CIIENIaTh BEIBOIBI HA 3TOT CUET.

B 1iesioM Haiy JaHHbIE MO OLIEHKE B3aMMOCBSI3M AUCILIA3MU C YPOBHEM 3pEJIOCTH
0JIaCTHBIX KJIETOK M HaJIMUMEM B HUX BblpaxkeHHoU nmponopuuu CD34 aHTtureHa cBuue-
TEJIbCTBYET O HAJIMYMU JOCTOBEPHBIX aCCOLMAIINA. DTO MOXKET CIIy>KUTh JOTIOJHUTEIb-
HbIM YKa3aHMEM Ha CYILIECTBOBaHUE B3aMMOCBS3M Mexny aKcrpeccueit CD34 Ha 6nac-
Tax ¥ OUCIUTa3ueil pacrio3HaBaeMbIX 3JICMEHTOB MUEJIOI033a.

Takum o6Gpa3oM, MOJydYeHHBIC B paboTe JaHHBIE CBUAETEILCTBYIOT O TOM, UYTO JKC-
npeccust CD34 nHa 6nactHeIX kietkax OMJI xapakrepusyeT MOpGhOLIUTOXUMHYECKUA
1 UIMMYHOJIOTHYECKM MeHee 3pesible (hOpMbI JIeiiK03a K UMEET aCCOIIMalIMI0 C MUEIOAM -
CITACTUIECKUMM TTPOSIBJICHUSIMU B KJIETKAX OCTAaTOYHBIX POCTKOB.

BoiBopl

1. Ha ocHoBe MeMOpaHHOTO aHTUTEHA CTBOJIOBBIX KJleToK CD34 61acTHbIe KIeT-
kv ipu OMJI MoryT GBITH pa3zneieHbl Ha 2 Tuiia — MeHee 3penble (CD34+) u 6onee 3pe-
spie (CD34-) mo GOJbIIMHCTBY MOPGOIUTOXUMUUECKUX U UMMYHOMDEHOTUITUYECKUX
TPU3HAKOB.

2. CD34-no3utuBHbie OMJI xapakTepu3yloTcsl JOCTOBEPHO 0ojiee HU3KUM CO-
JiepKaHWEM B JIEKO3HOM KiIoHe Mopdomnorudecku nuddepeHInpoBaHHBIX MUeI001a-
cToB ¢ 3epHUcTOCThIO (p = 0,000) 1 MOHOGJIACTOB ¢ TUMTMYHOM MOHOLUMTOUIHOM (HOp-
Mot grep (p = 0,001) mo cpaBHeHU10 ¢ CD34-HeraTUBHBIMMU.

3. OTANYUTETbHBIMA IUTOXUMHUYECKUMU Tipu3HakaMu CD34-1mo3uTUBHBIX
OMUI aBasitoTcs HU3Kask akTUBHOCTh MUeonepokcuaassl mpu M0-M3 OMUJI (p = 0,003)
Y MHTMOMpPYeMOii oi-HadThIateTaT acTepasbl Tpu M4-MS5 (p = 0,006), a Takke CHIKEH-
Hoe conepxkanue TunuaoB (p = 0,005) u PAS-monoxurenpHOTO BetecTBa B i dy3HO
dopme (p = 0,000).

4, MMmyHopeHoTunmyeckoir ocobeHHocThio CD34+ mno cpaBHeHuio ¢ CD34-
OMUI saBnsitoTcs 6oJiee BBICOKME YPOBHU 9KCIPECCUU MAPKEPOB PAHHUX 3TAIOB rpaHy-
JnountapHoi nuddepenmposkn — HLA-DR (p = 0,000) u CD38 (p = 0,000).

5. IIpumepHo B yeTBepTH ciaydaes (23,4 %) OMJI oGHapykuBaIOTCs 6JIACThI ¢ (e-
HOTUIIOM CTBOJIOBBIX JIeliKO3HBIX KiieToK CD34+CD38-. DTa ¢dpakiuust Hanbosiee BbIpa-
xeHa ipu MO (33,3 %) u M2 (35,3 %), oTcyTcTBYeT Npu M3 ¥ IIPUCYTCTBYET C TTpOMe-
KyTouHO# yacrtoroii (14,3-25,0 %) nipu ocTanbHbIX BapuaHntax OMJI.

6. YcraHoBeHa MpsiMasi KOPPESILMOHHASI 3aBUCUMOCTb 3KCIPECCUU aHTUTEHA
CD34 ¢ monekynoit CD13 (p = 0,01) u oo6patHast ¢ CD33 (p = 0,000). 310 1mo3BoJusI0
BBIIBUTH HOBBIM MMMyHononBapuaHT OMJI — CD34+CD13+CD33-, xapakTepHbIi
JIJI HE3PeJIbIX MUEJIOUMAHBIX JIeiiko30B MO u M1.
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7. Hns CD34-no3utuBHoro OMJI 6onee xapakrepeH, B cpaBHeHU ¢ CD34-He-
raTMBHBIM, a0eppaHTHBIM UMMYHO(hEHOTUIT 0JIACTOB:
® ¢ koakcnpeccueit tuMbonnHbix antureHoB CD7 u CD19,
® C KOBKCIIpEeCCHeil SpUTPOUAHBIX M MeTaKapHOILMTapHBIX MapKEPOB MPH TpaHy-
JIOUMTAPHBIX 1 MOHOOJIACTHBIX JIEKO3aX,
e orcyrctBueM FcyRI (CD64) npyu MOHOGIACTHBIX BApUAHTAX,
o ¢ koakcmnpeccueit CD34 u MIIO B 11,1 % ciiygsaes OMJI.

DT IPU3HAKKU MOTYT UCITOJIb30BaThCSA IS MOHOTOPMHTAa MUHUMAJIbHOM OCTaTOYHOM
00JIE3HU.

8. Hns OMJI ¢ skcnpeccueil aHTureHa cTBosioBbIX kietok CD34 xapakrepHa au-
CITIa3usI KJIIETOK IpaHyJIOLMTApHOTO POCTKA, BHISIBJIsieMast TTOUTH BBoe vartile, yeM B CD34-
HeraTMBHOM. YCTaHOBJIEHA JOCTOBEpHasl IpsiMasi Koppensiuus nporopuyu CD34+ 6nac-
TOB C HAJIMYKUEM MeJIbrepouaHbix (hopM Heirpoduios (p = 0,002).
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POJIb UMMYHO®EHOTUIINPOBAHNA B
JUATHOCTHUKE OITYXOJEBOT'O ITOPAKEHUA
KOCTHOI'O MO3TIA ITPU TEPUPEPNYECKUX
B-KIIETOYHbBIX HEXOJKKNHCKHNX
JINMPOMAX

'Y POHL um. H.H. bnoxuna PAMH, Mocksa

Pesiome

[Mepudepnueckue B-xinetounbie HexomkkuHcKe TuMbomsel (B-HXIT) obnanarot cnieuuduye-
CKOU TPOTTHOCTBIO K KOCTHOMY M03ry. C 1eJIblo M3y4eHMsI 0COOEHHOCTe KOCTHOMO3TOBO# MHBA-
3UU, BblAEJIEHUs] creuudUYecKruX TMCTOJOIMYECKUX TUIOB MOPaXeHUsl, a TaKXe OIpeesieHusI
BO3MOXHBIX UMMYHOMODP(MOJOTMUECKUX OTIUYUIA C IKCTpAMEIYUISIPHBIMU CyOCcTpaTaMu  ObLT
MpoaHaJIU3UPOBaH MaTepral KOCTHOro Mo3ra 58 00sbHBIX pasHbIMU BapuaHTamu B-HXJI. Bo
BCEX CJIyyasix JAMAarHo3 ObLI1 YCTAHOBJIEH B COOTBETCTBMM C KpUTepusMU Kiaccudukauuu BO3
(2001). B BeIOpaHHO# TpyIIie ObUIM MpeAcTaBieHbl ciieayoluure Hozoaornuu B-HXJT: ABKJT — 20
(37%), IM3 — 10 (17%), ®J1 — 7 (12%), B-XJUI/JAIMII — 6 (10%), numpoma bepkurra — 4
(7%), nnazmoknerounsie BapuaHTbl — 2 (3.5%), JITUT — 2 (3.5%), nepBu4Has MeaAMaCTUHATbHAS
B-knerounast iumpoma — 1(2%). B ocHOBY M3y4eHMs] KOCTHOMO3TOBOI'O cyocTpaTta JTuMGbOM Jier-
JIA TaHHBIE WCCIIEIOBAaHUS acrupara — (IIUTOJIOTUSI U TIPOTOYHAST IIUTOMIYOPUMETPUS) W Tpera-
HoGuomnTara (TUCTONOTUSI U UMMyHOTrucToxumust). [lpotounast uuTodIyOopUMETpHUsT OKa3anach
HaWJIyylIMM METOIOM [Ulsl onpeneneHuss ummyHodeHotuna CD5+ B-HXIJI, B To Bpemsi Kak UM-
MYHOTHCTOXUMUS TPEITAHOOMOTITATOB TIO3BOJIMIIA BBIIECIUTh XapaKTepHbIe TUITBI POCTa U TIPOBEC-
1 MU GpEeHINATBHBIN AMaTHO3 ¢ PEAKTUBHON TUM(OUTHOM MHOUIBTPAINEil TeMOTIOITUIEeCKOM
TKaHu. [Ipodunan skcnpeccut UMMYHOJIOTUYECKMX MapKepOB KJIETOK MeIYJIISIPHOTO U 9KCTpaMe-
IYJUISIPHOTO OIMYXOJIEBBIX CYOCTPATOB OBUTA OMHOTUITHBIMK. [IpenrosiokeH IMarHoCTUIECKUI al-
TOPUTM HMCCIIEIOBAHUS JUIS TIOTyYSHUS MaKCUMAJIbHO IOCTOBEPHOU MH(MOPMAIIUU O HATMYUU/OT-
CYTCTBUU MOPaXeHMsI KOCTHOTO MO3Tra, a TakXke JIsl TPOBEIEeHUsI MeXBapUaHTHOI TUAarHOCTUKHU
B pamkax kiaccudukauuu BO3 (2001) npu kaxnoii Hozonoruu B-HXIT.

KioueBbie cioBa: nepudepuyeckue B-kieTouHblE HEXOMKKMHCKUE JTUMMOMBI, KOCTHBIA
MO3I, aclupaTr KOCTHOTO MO3ra, TPeMaHOOMOICUS KOCTHOTO MO3ra, MPOTOYHAsi LUTO(IYyOpUMET-
puisi, UMMYHOTHCTOXUMMUSI.
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E.V. Chigrinova, A.l. Pavlovskaya, N.N. Tupitsyn

ROLE OF IMMUNOPHENOTYPING IN
DIAGNOSIS OF BONE MARROW IN VOLVEMENT
IN B-NHL

Russian State N. N. Blokhin Memorial Cancer Research Center
Affiliated to the Russian Academy of Mtdical Sciences, Moscow

Abstract

Bone marrow (BM) is a frequent site of involvement in mature B-cell non-Hodgkin's lymphomas (B-
NHL) and evidence of an infiltrated BM may implicate different therapeutical regimens. To evaluate the
specific features of bone marrow involvement in B-NHL, its typical histological and immunomorpho-
logical patterns, possible discordance with other involved sites BM material from 58 patients was stud-
ied. All cases were classified according to the WHO classification (2001). Selected group included
DLBCL- 20 cases (37%), all types of marginal zone lymphoma (LMZ) — 10 (17%), follicular lym-
phoma (FL) — 7 (12%), B-CLL/SLL — 6 (10%), Burkitt's Lymphoma — 4 (7%), plasma cell variants
— 2(3.5%), lymphoplasmacytic lymphoma (LPL) — 2 (3.5%), mediastinal large B-cell lymphoma —
1(2%). Analysis was based on comparison of cytologic and flow cytometry data of aspirate investigation
as well as morphological and immunohistochemical data of BM trephine biopsy investigation.

Flow cytometry immunophenotyping offers the sensitive detection of BM involvement especially for
CD5+ B-NHL. However, paraffin immunohistochemical immunophenotyping offers preservation of archi-
tecture, evaluation of histologically distinctive types of BM involvement in B-HNL and permits carrying out
differential diagnosis with reactive lymphoid infiltration. We also saw no immunological differences in tumor
cell antigen expression between BM and extramedullary B-NHL sites. Our results permit to compose diag-
nostic algorithm of bone marrow immunomorphological investigation in each type of B-NHL.

Key words: non-Hodgkin's lymphomas, bone marrow, aspirate, trephine biopsy, flow cytometry,
immunohistohemistry.

Cnmcok cokpamenmii

BO3 — BcemupHas Opranu3saiiust 31paBooXpaHeHUs
HXJI — HexomXKMHCKUE TUMGbOMbI

B-HXJI — B-kjieTOYHbIE HEXOIKKUHCKUE TUMGBOMBI
KM — KoCTHBIIt MO3T

MA — Mosekysa aare3uun

MEKAT — MOHOKJIOHAJTbHOE aHTUTEJIO

IIII — nporouHast TUTODIyOpUMETPUST

WUI'X — UMMYyHOTMCTOXUMHUSI

PU® — peakiuysi MMMYHOGbTyOPECLIEHIIMKA
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B-XJLIJI/JIMJI — B-KJIeTOYHBII XpOHUUYECKU I TuMdOIIeiiko3/ tumdomMa u3 Maabix JUMGOIIMTOB
JIKM — numdoma 13 KIeTOK MaHTUU

JIM3 — numdoma MapruHaJIbHOM 30HbI

JITIJT — mumdonnazmouutapHas auMdoma

DJI — donnukyasipHas auMboma

JBKJI — nuddy3Has B-kneTouHast KpynmHOKJIeTOUHast TuMboma

IIMBIJI — nepBuyHass MenuactuHaibHas B-kinetounas numdoma

MALT — mucosa- associated lymphoid tissue lymphoma

CD — cluster differentiation

Bce BapuanThl B-kiieTouHbIX nepudepryeckKnx HeXOKKMHCKUX Jumdom (B-HXIT)
00J1a7aI0T TPOITHOCTHIO K KOCTHOMY MO3Ty C HanboJiee YacThIM MOpaXKeHUEeM I'eéMOITo-
STUYECKOI TKAHU B KaUeCTBE IKCTpaHOAIbHOM JIoKanu3auuu (T.H. homing-effect).

Bepudukanus pacrpocrpaHeHust TMMGOMbI Ha KOCTHBIN MO3T UTPaeT Ype3BbIYaiiHO
BaXXHYIO pOJib B KIMHUYECKOM MPAKTUKE MO CAEIYIOIIUM IPUYMHAM:

1. [MomHOIIEHHOE TIEpBUYHOE CTaAUPOBaHKE TUMGBOMBI, KOTOPOE OTIPENEIIsIeT afeK-
BaTHYIO TepaIleBTUUECKYIO TAKTUKY, B TIEPBYIO OYepelb — IUISI MEJTKOKJIETOYHBIX BADUAHTOB
B-xneTounbix muMdoM. BopieyeHrne KOCTHOrO Mo3ra, Harpumep npu (poJuIMKyJIsIpHO
mmbome, omnpenensiet [V — arucceMMHUPOBAHHYIO CTaIuIO MPoliecca v TpeOyeT MpoBee-
HHMSI CHCTEMHOM XMMHUOTEparnuu, a He KOMOMHMPOBAHHOTO, XUMUOJYIEBOTO JICUCHUSI,
MPUMEHSIONIETocsl B HayalbHbIX cragusix npouecca. Ipu I-1I ctampun MALT-nmumdbom
C TIOpaXXeHWEM XKeJTyKa, MPY KOTOPBIX YCTAHOBJIEHHBIM 3TMOTPOITHBIM areHTOM SIBJISIETCS
Helicobacter pylori, ¢ ycriexom mpuMeHsIeTCs 9paauKaloOHHAas aHTUXEIMKOOaKTepHasi Te-
panus. [1py tucceMUHUPOBAHHOM IIPOIIECCE ¢ BOBICYEHHEM KOCTHOTO MO3Ta pedb MOXET
WUATU TOJIBKO O cucTeMHOM nmonuxumuotepanuu (S.N. Malek et al., 2003).

2. Ha ocHOBaHMM McceqoBaHUsT KOCTHOTO MO3Tra MOKHO OCYIIECTBIIAITb MOHM-
TOPHUHT MOJTHOTHI PEMUCCHH Y MAIIMEHTOB ITOCJIE MPOBEACHHOTO JICUCHMS. DTa TMarHoc-
TUYECKas 3aa4ya cTaja akTyaJbHOM C BHEIPEHUEM B KTMHUUECKYIO ITPAKTUKY HOBBIX XM -
MHOTepaIneBTUYECKMX areHTOB, a TakKKe — TepareBTUYeCKUX MOHOKJIOHATBHBIX aHTH-
TeJI, YTO MTO3BOJIWIIO JOOUThCS MOJHBIX pemuccuii mpu psine B-HXJI, nanpumep nipu B-
JuMbomMe U3 MaibIx TuM@onuToB/XpoHndeckoM tumdorneiikoze (F Bosch, A. Ferrer,
A. Lopez-Guillermo et al., 2002). BaxxHO OTMeTUTb, UTO MOJHOTA JOCTUTHYTOI PEMUC-
CUH TTOCJIe UHIYKIIMOHHBIX PEXMMOB ITOJIMXUMUOTEPAITUY OTIPENesieT MHTEHCUBHOCTD
U KOJIMYECTBO KypcoB KoHconuaauuu mpu B-HXJI.

3. KocTHbIi MO3r mpu HaaIW4YUKM JUM@OMHOIO MOpPakeHUsI MOXET ObITb €IWH-
CTBeHHBIM JMArHOCTUYECKUM MaTepHrajoM B ciiydae JTUM(GOM C TIEPBUIHBIM ITOPaKeHM -
€M KOCTel/KOCTHOTO MO3Ta WV C HEIOCTYITHBIM TIEPBUYHBIM IKCTPAMENYJUISIPHBIM O04a-
roM (M30JIMpOBaHHOE TTOpaXkeHNEe 3a0PIOIIMHHBIX U METUACTUHABHBIX TUMQOY3JIOB, Ce-
JIE3EHKU; TSXKEJbIii COMaTUYECKUI CTaTyC O0JIbHOTO; MaH- WU TPOMOOLIUTONEHMS).

Tucronornueckue nudbepeHIMATBHO-IUATHOCTUYECKUE KPUTEPUH, Takhe Kak OO0beM,
(opma, JToKaMM3aIIusI IMopakeHMs, a TAKKe LIUTOJIOTMYECKIEe 0COOEHHOCTH TMM(MOMHBIX KJTe-
TOK, OIpeAe/isgeMble Ha CTAaHIAPTHO OKpAIIEHHBIX MpernapaTax KOCTHOTO MO3ra, SIBISIOTCS



93 HUMMYHO/IOTHA TEMOIIO93A

BaXHBIMU, HO He abcomoTtHbIMU ([1.111.0cmanoB, 2004 ). Tak, maparpaGeKyIsipHbIii 1 aud-
(y3HbII TUIBI TUMOOUAHON UH(PUIBTPALMKA CYMTAIOTCS MapKepHBIMU ISl JIMMGOM, B TO
BpeMsI KaK 0YaroBbIi TUTT TIOPAKEHUST KOCTHOTO MO3Ta MOXKeT MMETh OOJTBITIOE CXONCTBO C pe-
AKTUBHBIM TIPOLIECCOM, a BbISIBJIEHNE MUHUMAIBHOM MHTEPCTUILMAIBHON WIM MHTPACHHYCO-
MAATBHOM JIOKaIM3aLMK TUM(POMHBIX KJIETOK BOOOILIE KpaiiHe 3aTpyAHUTEIbHO IaKe MPH BbI-
couaiteit kBamdukarmu Mmopgosora (BJ Bain, 2001 ; CF Feller and J Diebold 2004).

J1s1 TIOBBIIIIEHUST YyBCTBUTEILHOCTA OOHAPYKEHUSI MUHUMAJIBHOTO TTOPaXKEHUS KOCT-
Horo mo3sra nipu B-HXJI B HacTosiiiee BpeMst MCTIOIBb3YIOTCSI UMMYHOJIOTUYECKUE U MOJIe-
KynsipHo-6uonornyeckue Meronabl (E.B Yurpunosa, 2005). UMMyHobeHOTUITMPOBaHUE
JIMMMOMHBIX KJIETOK KOCTHOMO3TOBOTO ITyHKTATa (acrMpaTa) Mo3BoJIsIeT BhISIBUTH HEOoTlIa-
CTUYECKME KIJIETKH Jae IPY He3HAYUTEIBHOM CoIep:KaHUU JTUM@POLIMTOB,/ TIPOIMMGbOIII-
ToB B KocTHOM Mo3re (GK Valet et al., 1997). D10 cTaHOBUTCSI BO3MOXHBIM Ha OCHOBAaHUU
3HaHUI 00 0COOEHHOCTSIX UMMYHOMEHOTUIA KJICTOK MEPBUYHON OITYyXOJIM, UX JIMHEHHOM
MPUHAIICKHOCTH M CTagny TruddepeHIMpoBKU. BaXXHBIM MPerMyIIeCTBOM MeToaa IIpo-
TOYHOI UTO(IYyOPUMETPUH SIBJISIETCS BO3MOXHOCTh OLIEHKM KOSKCITPECCUU HECKOIBKMX
MoJieKyJ (2-3 u 6osee) Ha ypoBHe onHoii kietku (H.H. Tyrmmuuein, 3.1, Kagaruaze, 2003).

JpyriM IMMYHOJIOTUIECKUM METOIOM BBISIBJIEHUST IIOPaXkeHMsI KOCTHOTO MO3ra 1pu B-
HXIJI aBasieTcss UMMYyHOTMCTOXMMHWYECKOE MCCIeIOBaHNE MaTepraia TperaHOOWOIITaTOB
(E.B.Hurpunosa, 2004). DTOT MeTO[ MO3BOJISIET HE TOJBKO YCTAHOBUTH JIMHEHHYIO TIPU-
HAJJIeKHOCTD OITyXOJIM X COOTHECTH MMMYHO(MEHOTHUIT HEOTUTACTHYECKUX KJIETOK KOCTHO-
MO3TOBOTO cyOcTpara JUM(POMBI ¢ 3KCTpaMeAy/UIIPHBIM KOMITOHEHTOM, HO M OLICHUTh
JMIMarHOCTUYECKY 3HAYMMYIO JIOKAJIM3AIMIO OIYXOJIEBBIX KJIETOK B MX B3aMMOOTHOILIEHUH
C KOCTHOI 1 remonoaTudeckoii Tkanbto (B.J. Bain, 2001; C.E Feller and J. Diebold 2004).

AHaM3 YyBCTBUTEIHLHOCTY UMMYHOJIOTUYECKUX METOIOB OOHAPYXEHUSI TTOPaKeHUS
KocTHOTo Mo3ra npu B-HXJI myTem comocraBieHnsT TaHHBIX UMMYHOMEHOTUITUPOBA-
HUS (MPOTOYHAS LUTOMIYOPUMETPUS U UMMYHOTUCTOXUMUSI) CO CTaHIAPTHBIMU METO-
namMy (IIMTOJIOTMYECKOE M TUCTOJOTMUYECKOEe MCCIIeNOBaHUsI), HECOMHEHHO, SIBIISICTCS
aKTyaJIbHOI 3amaueii, pellieHre KOTOPOI MO3BOJUT Oosiee TOUHO cTamupoBath B-HXIJI
U OTIpEeAEATh BAPUAHT B paMKax coBpeMeHHoM kinaccudukauuu BO3 (2001) (N Harris
et al.,WHO,2001). B cBoio ouyepenb MaKCHUMaJabHO TOUHOE CTaIMpPOBAaHUE U OIpeaesie-
He UMMYHOMOP(}OIOTMYECKOro BapraHTa JTUMGOMBI TTO3BOJIUT BEIOPATh HauboJIee o1~
THMAaJIbHYIO JIEYeOHYIO TAKTUKY KaK IIPY IIEPBUYHOM IIPOLIECCE, TAK U B CIIy4ae PELIMIU-
Ba y KaXJI0ro KOHKpeTHoro 6ojbHoro ¢ B-HXJI.

enb uccnenoBanns

Lemnbio HacTosIIIETO MCCaeNOBaHUS SIBUJIACh OLIEHKA 3HAUYeHUSI UMMYHO(DEHOTUITUPO-
BaHUS ISl AMAarHOCTUKM TTOPAKEHUSI KOCTHOTO MO3ra MpHU pa3inyHbIX MOPGHOUMMYHO-
JIOTUYeCKUX BapuaHTax rnepudepmnyeckux B-HXJII.

Marepuajbl 4 METOIBI

B HacTosiiee ncciienoBanue BKI0UeHO 58 OOJbHBIX ¢ pa3HBIMU BapuaHTaMu B-kiie-
TOYHBIX MeprudeprdecKnx HeXoMKKMHCKUX JuMdbom (HXJT), mpoxomusiiux obcieno-
BaHUeE U JieueHue aMOyJaTOPHO B reMaTOJIOTMUYeCKOM KaOUHETE MOJTUMKIMHUKY, U CTa-
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LIMOHAPHO B OTHEJEHUM XuMHoTepanuu remobmacrozoB HUMU KO I'Y POHLI um
H.H. banoxuna PAMH.

Bospact 60pHBIX Ha MOMeHT nuarHoctuky B-HXJI konebancs B mpenenax 16-82 net,
MeauaHa coctaBuia 54 roga. CooTHoureHue 1o oy (M : X) = 0,87. AHaMHeCTUYeCcKue
MOAPOOHOCTH 3a00JI€BaHUS U KU3HU OOJIbHBIX ObLIM MOJYYEHBI TTPU TIIATEIbHOM aHa-
JI3¢ MEAMITMHCKOM JOKYMEHTAIIMY WIIK B HETTOCPEACTBEHHOM Oeceie ¢ malMeHTaMM.

[Tpu mepBUYHOM 00CIEIOBAaHUH, B IIPOIIECCce JICYSHHSI, a TAKXKe TTPU OLICHKE KayecTBa
peMuccur BceM OOJIbHBIM ITPOBOIMIICS CTAHIAPTHBIN HAaOOp OOIIEKIMHUYECKUX ara-
THOCTMYECKUX TECTOB, COCTABJIEHHBIN C yueToM crielbuku aucceMuHauuu B-HXJI.

TakuMm o6pa3zoM, B KaXXIOM KOHKPETHOM CJTydae CTaaMs Mpoliecca YCTaHaBIMBaIACh
Ha OCHOBaHMY KOMIUIEKCHOTO HCC/IeIOBaHUS U TIIATEJILHOTO cOopa aHaMHe3a. Pacripe-
JieJieHe MalMeHTOB B COOTBETCTBUM C MPEMMYILIECTBEHHBIM OPTaHHBIM MOpakeHHEM
MpeaCTaBUIIOCH CAeayIoIKUM 00pa3oM (Tad. 1).

[IpolieHTHOE COOTHOILIEHNE BOBJICYEHUSI pa3HBIX OPTaHOB ITPU MIEPBUYHOM SKCTPAHO-
JaJTbHOI JIOKaIU3aluu cienyoiiee (Tad. 2).

Juarno3 B-HXJI B pamkax coBpeMeHHoii Knaccudukauuu BO3 (2001) yctaHaBiu-
BaJICsI HA OCHOBAaHUM KOMIUIEKCHOTO MMMYHOMOP(OJOTUIECKOTO MCCIEIOBAHUS TT0-
CTYITHOTO OMOITCHITHOTO MaTepuaia O0JbHBIX.

OCHOBOIf MEPBUYHOI AMATHOCTUKHU CIYKUIO UMMYHOMOP(MOJIOTUYECKOE UCCIea0Ba-
HHME SKCTpaMeIyJUIIPHOTO KOMITOHEHTa (TIpM ero HaJWU4MM), TIOJYYEHHOTO ITyTeM XU-
pyprudeckoit 6uoncun. @ukcauus M 3aJMBKa B Mapad®uH OUMOICHITHOTO MaTrepuaia

Ta6nauma 1.
PacnpeneiieHne NanueHToB B COOTBETCTBHUH C MPEeHMYIIECTBEHHbBIM OPTaHHBIM MOpa-
XKeHnem

JNokanuzauusa onyxonum KonnyecTtso 60/bHbIX MpoueHT
MepBuyHas HopanbHas 34 58.6%
MepBunyHas akcTpaHoaanbHas 24 41.4%

Tabauua 2.

Hpeumymec*rsennoe OPraHHo€ NnopakeHue npu nepsnlmoﬂ 3KCTpaH0ZlaJ'leOl7] JIOKAJIu3a-

nuu B-HXJI
OpraH KonnyecTtBo 60bHbIX MpoueHT

XKKT 6 25%
CeneseHka 3 13%
KOCT1/KOCTHBbIN MO3I 5 21%
Msrkue TkaHu 3 13%
MNeyeHb+cenesexHka 2 8%
ANYHUKN 2 8%
KonbLo Banbaenepa 1 4%
MonoyHas xenesa 1 4%
CpepocTteHue 1 4%
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MPOBOIWINCH TT0 MIPUHATHIM B OTIIEJIE TTaTOJIOTMYECKOM aHATOMUU OITyXOJiell JyeIoBeKa
I'Y POHII um H.H. Baoxuna PAMH crangapTHbIM IpoTokosiaMm. [icToornyeckoe uc-
cJleZIoBaHMe TIPOBOIMIIN Ha cpe3ax ¢ MapaduHOBBIX OJIOKOB, OKpPAIIEHHBIX TeMaTOKCH-
JIMTHOM-303WHOM, a TaKXe JOMOJHMUTEIbHO, B 3aBUCUMOCTH OT THUIIA TKaHW 1o bparie
U MUKpo(yKcuHOM. B momasisitoinieM OOJBIIMHCTBE ClydaeB UMMYHOGMEHOTUITMPOBA-
HME OIYXOJICBOM TKaHW MPOBOIWIIM Ha CBEXe3aMOPOXEHHBIX (KPHOCTaTHBIX) Cpe3ax
OuorncuiiHoro marepuana (¢pukcauus B alleTOHE) B 1a00OpaTOPUU UMMYHOJIOTUU TEMO-
rmos3a otneia kiamHudeckoit mmmyHojgorun HUM KO I'Y POHII wm H.H. bnoxuna
PAMH. TIpu oTcyTcTBUM CBEXEro OMONCUMITHOIO MaTepuaa sl TAITMPOBAHUS CPE30B
¢ mapaHOBBIX OJIOKOB, a TAKKE B KQUECTBE AOTTOJTHUTETHHOTO METONIA B CJIOKHBIX M-
arHOCTMYECKUX CUTYalMSIX MIPUMEHSUIM UMMYHO(pEpMEHTHOE OKpalInBaHue (MMMYHO-
TUCTOXMMHUSI) B OTAEJIE MaTOJOTUYECKOM aHATOMUU OIyXOJIel YeJoBeKa.

YV 16 GONBHBIX COMMIHBIN 9KCTpaMeayJUISIPHBI KOMITOHEHT OTCYTCTBOBAJ JTN00 OBLT
HEIOCTYIEeH. Y OJHOro MallMeHTa B KA4eCTBE TIEPBUYHOTO SKCTPAMEIyUIIPHOTO KOM-
IMOHEHTa, ¢ MPUMEHEHHEM MPOTOYHOUN IUTO(IyOPUMETPpUU OBLT MCCIEAOBAH CEPO-
3HBIN 3Kccynar (acuMTUyecKast XUAKoCTh). Marepuas mpeaBapuTeabHO MOABEeprajcs
LIEHTPU(DYTMPOBAHUIO C TTOCIEAYIONTUM IIPUTOTOBJIEHHEM Ma3KOB 13 KJIETOUHOTO KOH-
1eHTpaTa. Enie B omHOM HaGII0ACHUN 3KCTpaMeAyJUISIpHBIN cyocTpaT (TuMdbaTndec-
KU1 y3e) ObUI McClieNOBaH MMMYHOLIMTOJOTMYECKM Ha MaTepuajie TOHKOUTOJIbHOM
6uonicun. OKpacKy IIUTOJIOIMYECKUX MTPEerapaToB B 000MX CIIydasix TPOM3BOAWIIN TTO
Metonuke Jleitmmana. Bce muronornyeckue mpemnapaThl U3y4aauch B J1a0OpaTOpUU
KJIMHUYECKON LIMTOJIOTUU.

CraHaapTHas TaHeJ b MOHOKJIOHAJbHbBIX aHTUTeN (MKAT), MCIob3yoliasics B J1abo-
paTopyuy UMMYHOJIOTMUM TeMOoI033a oTaea KInHudYeckoit ummyHojoruu HUM KO T'Y
POHIIL um H.H. bnoxuna PAMH g muardHoctukyr HXJI pazauyHbIMEA MeTOmaMM,
npeacTaBieHa B Tab. 3.

Pacnpenenenue B-HXJI mo BapuaHTam B pamkax kiaccudukauuu BO3 (2001) orpa-
KEHO B TaOII. 4.

Hcxons u3 TeMbl paboThl, OCHOBOI MCCIIEMOBaHMS SIBUJIACh AeTalbHast MOpdoorndeckast
1 UMMYHO(EHOTUITMYECKasT XapaKTepUCTUKa KOCTHOro Mo3ra 6o1bHbIX B-HXJI. C 37011 11e-
JIbIO OBUTY TIPYMEHEHBI METOIBI IIMTOJIOTMYECKOTO aHan3a (MUeIorpaMMa) U TIPOTOYHAST
LIMTOMETPUSI acIrpara, TUCTOJIOTUIECKOE M MMMYHOTHMCTOXUMHUYIECKOE UCCIIeIOBaHHE Tpe-
naHoouonTata KM (ta6:. 5). CnemyeT oTMETUTb, 4TO B 5 ciydyasix KM ObuUT emuHCTBEHHOM
JIoKaIM3alMeit rmpotiecca.

Actpatr KM momyyanm myTeM MyHKLWMH Tejla WIM PYKOSATKH TPYAMHBI, a TaKXKe 3a/1-
HUMX OCTel MOAB3IOIIHBIX KocTell. LluTonornyeckoe ucciaenoBaHue MyHKTaTa MPOBOIM-
JIX B 1TaOOpaTOpUM UMMYHOJIOTMY FeMOTI033a Ha Ma3KaxX, OKpallleHHbIX o MmeToay Poma-
HOBCKOro-TM3a, ¢ rpeaBapuTeIbHOl hukcaimeil B 96 %-HoM MeTaHOJIE.

HMMyHOMEHOTUITMPOBAaHNE aclMpaTa KOCTHOTO MO3Ta IIPOBOIUIOCH METOIOM ITPO-
TouHoit urodayopumerpuu (I111) Ha mpudope FACScan (Becton Dickinson) ¢ aByx-
Y TPEXIIBETHBIM MEUYEHUEM, TIPU MCIOJIb30BaHUM TPSIMBIX KOHBIOTATOB MOHOKJIOHAJTb-
HbIX aHTHUTeN ¢ ayopoxpomamu Tuma FITC (bayopecuenn-uzoruonuant), PE (dpuxo-
sputpuH) u PerCP( nepunuHuH-x710p0odMLI).
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Ta6nuua 3.

ITane b MOHOKIOHAJBHBIX aHTHTE] (MKAT) 111 MIMMYHOMATHOCTHKH JIUM(pOM

MmmyHodnyopecueHumns MpoTtoyHas VIMMyHOrncToXnMuns
Tun mapkepa
CBEXEe3aMOPOXEHHbIE CPesbl uuTodnyopumeTpust napagpuHoBble cpeabl
JInHeiiHo He CD45,CD23,CD10,CD30,CD38 YD CD45,CD23,CD10*,CD30,
PECTPUKTUPOBAHHbIE HLA-DR HLA-DR
CD19,CD20,CD21, CD20,CD21,CD45RA,
B- nmHenHble =PUD
CD138,k,1, Ig CD796CD138,k,2, Ig
CD45R0,CD3,CD56, CD45R0,CDS3,
T/NK- nuHeiiHble =PUD
CD5,CD7,CD4,CD8 CD5, CD4,CD8
MwuenomMmoHouuTapHbie CD15,CD68,CD163 CD13,CD33,CD64 CD15,CD68,CD163
JlononHuTENbHbIE Bcl-2,Bcl-6, cyclin D1,Ki-67 Bcl-2, Ki-67 Bcl-2,Bcl-6, cyclin D1,Ki-67
MpeaLecTBeHHNKOB CD34,TdT =PUD =PUD

¢purKCMPOBAHHOTO MaTepvana

* — Ha MOMEHT nposeneHns paéOTbl ﬂaﬁOpaTOpMﬂ WMMYHOJIOrM1 remMonoa3sa He pacnonarana AaHHbIM aHTUTENOM Ansa

Tab6nuua 4.

BapuaHTbl HEXOKKHHCKHX JJUM(OM B COOTBETCTBUH ¢ Kaaccudukamueis BO3 (2001)

BapuaHT BO3(2001) KonnuecTBo 60s1bHbIX MpoueHT

JABKJ 20 35%
JlInmboma mapruHanbHon 30HbI* 10 17%
DonnukynapHas aumepoma 7 12%
JNnmdpoma n3 manbix
numepoumtos/B-XJ1J1 6 10%
MaHTuiMHOKIeToYHasA NiMMdpoma 6 10%
Jlnmpoma bepkuntTa 4 7%
MnasmokneToyHblie HXJ1 2 3.5%
JlnmponnaszmaumtapHasa ammpoma 2 3.5%
MepBryHaa megmacTuHabHas

1 2%
B-kneto4yHas numpoma
Bcero 58 100%

*— B pybpuke 06beanHEHbI BCE MOABAPUAHTLI IMM@OMbI MAPrMHaIbHON 30HbI, BOLLEALWME B paboTy

Tabnuua 5.

MeToapl UcClieIOBAHUS KOCTHOTO MO3ra NPH HEXOIKKHHCKHX J]ﬂM(l)OMaX

MeTon A6ConioTHOEe KoN-BO MpoueHT 60MbHbIX OT
60bHbIX o6Lero yncna
LinTonornyeckuin (Mmenorpamma) 58 100%
IvcTonornyeckoe nccnenoBaxHme
A 51 88%

TpenaHobronTaToB
[MpoToyHas UMTOMETPUSt acnupara 31 53%
VMMyHOrMCTOXUMUS

Y 40 69%
TpenaHo6ronTaTa
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B 1a6a. 6 mpuBeneHa yacTtota MOp(hOJOrn4ecKoil BepudUKALIUY U UMMYHOGDEHOTH -
nuyeckoro noareepxkaeHus: auardo3a B-HXJI merogom I111 B Matepuasne acniupara.

TpenaHOOMONCHIO KOCTHOTO MO3Ta TaKKe BBITIOJHSUIA U3 BepXHEW 3aHell OCTU MO/~
B3IOIITHBIX KOCTeil. Marepuas TpernaHOOMONTAaTOB PYTHHHO TOABEpTayics (Gukcaruu
B pactBope KapHya 1 nekajiblinHaIMy B paCTBOPE Ha OCHOBAaHUU a30THOM KUCIOTBHI, C MO~
cienyronieil 3auBKoii B napaduH. [McTonoruyeckoe uccaenoBaHre MPOBOAWIN Ha Cpe3ax
¢ mapacHOBBIX OJIOKOB, OKPAIIEHHBIX TeMATOKCYIIMH-303MHOM 1 ITUKPODYKCUTHOM.

HNMMyHOMEHOTUITMPOBaHKE TPEMTAHOOMOIITATOB KOCTHOTO MO3Ta IIPOBOAWIN B COYe-
TaHUX UMMYHODITYOPECLIEHTHOTO U UMMYHO(EPMEHTHOTO METOIOB Ha AenapaduHUPO-
BaHHBIX Cpe3ax B JabopaToOpuu UMMYHOJIOTUM reMonoa3a. [1lanenb MKAT, pyTUHHO UC-
noJib3ytonuxcs misg auarHoctukn HXJ1 Ha matepuane tpenaHoouonTtatoB KM, npen-
cTaBjeHa paHee (CM. Taou. 3).

COOTHOIIICHUE TTO3UTUBHBIX W HETaTUBHBIX PE3YJIbTaTOB TMCTOJIOTMISCKOTO U UMMY-
HOJIOTMYECKOTO METOI0B MCcienoBaHus TpernaHoouonratoB KM paccMoTpeHo B TabJ1. 7.

Takum 00pa3om, y Bcex O0JIbHBIX ObLIO TTPOBEIEHO KOMIUIEKCHOE ncciaenoBanue KM,
MO3BOJIMBIIEE HA OCHOBAaHWM TMOJYYEHHBIX JaHHBIX BBIIECIUTH MPUOPUTETHBIA METOM,
UCXOJSl U3 KJIIMHUYECKOW cutyaiiuu u BapuanTta B-HXJI.

Pe3yabraTsl ucciie10BaHUA U 00CYKIEHIE
buonorunyeckue ocobeHHoctu B-HXJI mpemonpenenstoT TPOMHOCTh JTUM@POMHBIX
KJIETOK K KocTHOMY Mo3ry (homing-effect), onpenensst TeM caMbIM TeéMOIIO3THUECKYIO

Ta6auia 6.
YacroTa BbIsiBJIeHUs NOpaxeHus: KOCTHOro mo3ra npu HXJI no 1aHHbIM HMTOJIOTHH U
MPOTOYHOI HUTO(IYyOPUMETPUN

YacToTa nopaxeHus
Konunyectso
MeTon MPOLEHT NO3UTUBHbIX
nccnenoBaHHbIX
pesynbTaToB
acnupatoB KM
LinTonorns 58 64%
L4, 31 84%
Tabnauua 7.
YacrtoTa BbIgB/IeHUS MOPaKeHUs KOCTHOro Mo3ra npu B-HXJI no g1aHHBIM rHCTOJIOTHH U
HMMYHOTHUCTOXHMHH

YacTtoTa nopaxeHus

Konunyectso
MeTon, MpoLEeHT NO3UTUBHbIX
nceneaoBaHHbIX 3V/ILTATOR
TpenaHobronTaTtos KM pesy
mcTonorusa 51 94%
MIMMYHOrMCTOXMMUS 40 62.5%
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TKaHb OIHUM U3 OCHOBHBIX OPTaHOB AUCCEMHUHAIIMU OIyXOJIEeBOTO Mpolecca. DTO OJUH
Y3 KJIIOYEBBIX 3TAMOB PAa3BUTHS JUM(POUIHOUN OIyX0JIU, U3MEHSIOILNI KaK TeUeHUe ca-
MOi1 00JIe3HM, TaK 1 OOIIMI1 COMaTUUECKUI CTaTyC MaleHTa.

Kaxxmass Ho3omornueckas (opma nepudepudeckoit B-HXJI, BeimeneHHast B mocien-
HeMm mnepecMotpe BO3 (2001), oTpaxaeT ypoBeHb 0Jioka HOpMajbHOU B-nuHeiHOM
i bepeHIMPOBKY, MPUBOASIIETO K MMMOPTAIN3allMM KOHKPETHOTO 3Tara, CO BCEMM
MOJIEKYJIIPHO-OMOJIOTUIECKUMU CBOMCTBAMY JTUMMOUTHBIX KJIETOK JaHHOTO «BO3pac-
ta» (N. Harris et al., 2001). MHbIMU cioBamMu, TIpy €IMHOI HAIMPABJIEHHOCTH BEKTOpa
IVCCEMUHALMM KaXIblil BapuaHT mepudepuyeckoil B-nuueitHoit HXJI mmeer cBom
0COOEHHOCTH, OOYCJIOBJIEHHBIE CTEIIEHBIO 3PEJIOCTH TUMMOMHBIX KJIETOK, K OCHOBHBIM
13 KOTOPBIX OTHOCSITCSI BEPOSITHOCTD JIeKeMU3allud Ha paHHUX dTarnax 3a001eBaHUs
Y XapakTep MHTPaMeayJUISIPHOTO PacIIPOCTPAHEHUSI.

3amava ONTUMM3AIUN TUATHOCTUKY ITOpaskeHUsT KOcTHOTO Mo3ra rpu B-HXJT mpuse-
Jla HaC K HEOOXOMMMOCTH CO3TaHUS TIePCOHUMPUIIMPOBAHHBIX TUATHOCTUYECKUX aJITO-
PUTMOB JJI51 KaX10i HO30JI0TMY Ha OCHOBAaHMU TO100pa ONTUMAJIBHOTO COUYETAHUST UM-
MYHOMOP(}OJOrMUYecKUX METOIOB UCCIIENOBAHNUS JBYX OCHOBHBIX TUIIOB MaTepuaia Ko-
CTHOTO MO3Tra — acrupara 1 TpernaHoOWomnTara.

Haubonee ymecTHOIT OCHOBOI COCTaBIEHNSI TMATHOCTUIECKNX KOMOWHALIMI C Ha-
LIei TOYKU 3PEHUSsT CTaJl BEPOSITHOCTHBIN MMOKa3aTelb TPOMMHOCTU K KOCTHOMY MO3TY,
KOTOPBIIA OTpenessieT KOTNIeCTBO KOCTHOMO3TOBOTO OITyX0JIEBOTO KOMITOHEHTA, BIIM-
SIIONIETO, B CBOIO OUepeNb, Ha I1eJb AMAaTHOCTUKU. Tak, eclii MMMYHO(DEHOTUTTPOBA-
HME BBIPaXKEHHOTO KOCTHOMO3TOBOTO CyOCcTpaTa TMM(OM C BBICOKOI TPOMTHOCTHIO (Be-
POSITHOCTB Jielikemu3auuu >50%) ciyXuT, B EpBYIO Ouepeb, MeXBapUAHTHOU Aud-
(hepeHmanbHOU nuarHoctuke, To i B-HXJI co cpenHeit 1 HU3KOW BEPOSITHOCTHIO
neikemuzauuu (< 50%) nepsasi 3amaua UMMYHOJIOTUYECKOTO MCCAENOBAHUS — MC-
KJII0YeHME peakKTUBHOTO (J0OPOKAaYeCTBEHHOI0) XapaKTepa Mnpoliecca, onpeaesioniee
cTagupoBaHue TUMGOMBI.

B-XJLJI/JIMJI

Bce 6 ciryyaeB maHHOTO BapuaHTa JIMM(MOMBI XapaKTepU30BaJIUCh OTYCTIIMBBIM ITaTO-
JIOTUIeCKUM JIMMGOIIMTO30M B acripaTe KOCTHOTO Mo3ra. Bo Bcex HaOmoneHUsIX, naxe
IPY HEBBICOKMX LIM(pax HEOIUIACTUYECKUX JuMdounToB (25,8 %) xapakTepHbIi 00JHUK
KJIETOK, B COYETAHUU C U3BECTHOI MMMYHOMOP(DOIOTHeil 3KCTpaMe Iy IISIpHOTO KOMITO-
HEHTAa ITO3BOJIWIIN ¢ OOJIBIION TOJIel BEPOSITHOCTH y3Ke Ha YPOBHE CTAHIAPTHOM IIUTOJIO-
YU MPEIONIOXUTE TTopaXeHrue KoctHoro Mo3ra npu B-XJIJI/JIMJI. UmmyHOopeHOTH-
MUPOBaHUE METOJOM MPOTOUYHOI LUTOGIYOPUMETPUM TONTBEPAWIO CrielupuIecKuit
xapakrep rnpouecca. Haubosee BaXHbIM MOMEHTOM HCCIIEIOBaHUSI CTajla BO3MOXHOCTh
aHajaM3a AMATHOCTMUYECKOW Koakcmpeccun monekyn CDS u CD23 Ha moBepxHOCTH
CD19+ numdoumnToB, a Takke KOJUYECTBEHHOE OIpelesieHUE YPOBHSI IKCIPECCUU
CD20 (puc. 1) (N. Harris et al., 2001).

IIpu MopdonornueckoM MccaeqoBaHUN MaTepuaia TPEeITaHOOMONTATOB, TTPOBEICH-
HOTO B 2 ciiydasix U3 6, HUKaKO# JOMOJTHUTEIbHOMN AMarHOCTUYECKO MH(MOPMALIUK 10~
JIy4eHO He ObLII0 — KJIAaCCUYECKMI OOJIMK HEOIIaCTUYECKUX JIUM@OLIMTOB, a TakXKe Xa-
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paKTePHBI TUI UHTPaAMEIY/IIPHOM AMCCEMUHALIMY B BUIE TUCIIEPCUU MEXIY DJIEMEH -
TaM{d HOPMaJIbHOTO reMOIT033a (MHTEPCTULIMAIbHBIA THUIT) MOCIYXWIM IPOCTHIM IO/ -
TBEpPKICHNEM TaHHBIX KOMIUIEKCHOTO MCCIeIOBaHUs aciupara (puc. 2).

HMMMyHOTHCTOXMMMUECKOE MCCIeI0BaHe MaTepralia TpermaHoOronTaTra He TpeboBa-
JIOCh HU B OIHOM CJIydae, KpOME TOrO, CIOXKHOCTU MPUMEHEHMS TUarHOCTUYECKUX aH-
tuten CDS u CD23 Ha napaduHOBOM Matepuajie 1 HEBO3MOXHOCTb OLIEHKU UX KOIKC-
npeccuy Ha TUMQPONIHOM KOMIIOHEHTE OTNPEIS/IVIIM B TIPEICTaBICHHBIX CIydasix abco-
JIIOTHOE MPEUMYIIIECTBO METOA MPOTOYHOM LIMTODIYOPUMETPHUN.

CO19+, G023+ - 57.8% ) CO18+ CO5+ - 83.3%

A
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Puc. 2. Mopdosornyeckass KapTHHa TpenaHOOMONTaTa KOCTHOTO Mo3ra mpu B-
XJUI/JIMJIL. UnrepcTuimanbhbiii THH pocta JuMdombl. Tematokcmimu—303un X 250.
BoabHoii b., 66 ner
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Ha stoM ocHoBaHUM TpeOyeT 00CYKIeHsI BOIIPOC BOOOIIIE O 11eJ1eCO00Pa3HOCTH TTPO-
BeJeHUS TpenaHoOouorncuu KoctHoro moara rnpu B-XJIJI/JIMJI Ha sTane nepBUYHOMI A1-
ArHOCTUKY TIPY YCJIOBUM HAJIMYUS OTYETIIMBOTO TTATOJIOTMUYECKOTO JIMMGOIIMTO3a B Ma-
Tepuaje acupara KoctHoro mosra (B.J.Bain, 2001 (article)). Hamm manHbIe MOTYT CBU-
JIETeIbCTBOBATDh B MOJIb3Y OTKa3a OT MOP(OJIOrMYecKOro (rMcTOJOTMYECKOr0) UCCIen0-
BaHMSI KOCTHOTO MO3ra B Kitaccuiyeckux ciydasx B-XJIJI/JIMJI nipu ycioBUU BO3MOXK-
HOCTHU TTPOBEICHUST KOMIUIEKCHOTO UMMYHOMOP(OJIOTHIECKOTO UCCIIeI0BAaHMS acTipa-
Ta C UCIOIb30BaHMEM TTPOTOYHON IIUTODIYOPUMETPUH.

JIumdoma u3 kiaetok mantuu (JIKM)

HannHas Ho3ojorus, kak u B-XJ1IJI/JIMJI, otHocutcs K auM@oMaM ¢ BEICOKMM PHUC-
KOM JIeiKeMU3allu1 Ha paHHUX dTanax pa3BuTHsl 3abosieBaHusi. YacToTa nmopaxeHust Ko-
CTHOTO MO3Ta Ha MOMEHT IePBUYHOMN TMATHOCTUKH, ITO JAHHBIM HEKOTOPBIX MHOCTPaH-
HbIX aBTOpOB MpeBbiana 90 % (P.L. Cohen ¢ coasr., 1998).

Bce 6 caygaes JIKM Halero mcciiefoBaHMs OTJIMYAIMCh HAJIMYMEM BBIPAXXKEHHOIO
JIEHKEMUYECKOTO cyOcTpaTa — MUHUMAJIBbHBIN MPOLIEHT MAaTOJIOTUYeCKUX TUMGOLUTOB
TIpU TIojicueTe MuerorpaMmel coctaBui 50 %.

BeipaxxeHHbIit maToOrndeckuii TMMGOIIMTO3 acrupara KOCTHOTO MO3Ta TTO3BOJIVI
C yCIeXOM MPUMEHUTh METO/] IPOTOYHOU LIUTOGIYOPUMETPUN TSI XapaKTEPUCTUKU UM-
MyHO(hEHOTHIIa BO BceX HabmoneHusix. [ToMuMo ormpeneieHus] TMarHOCTUIEeCKOM 3KC-
npeccun T-kieTouHoro anturena CDS Ha KioHanbHBIX B-rMbonuTax, otHUM U3 Baxk-
HBIX TOUCKOBBIX COObITHI 17151 JIKM 6bli1a BO3MOXHOCTH KOJTMYECTBEHHOI OLIEHKU YPOB-
Hs1 aKcrpeccun MoJiekyabl CD20 Ha numdpoMHbIX KieTkax ¢ momouibio TTL (puc. 3).
Huskue ypoBHM skcrnipeccun naH-B-kierouHoro mapkepa CD20 gBisiiorcs Xopouium
MWATHOCTUYECKVM OPUEHTUPOM Ui TIpoBeneHMs nuddepeHInaTbHOl AMarHOCTUKHA
JIKM ¢ B-XJUJI/JIMJI u cuuTaercs Jydiieit aTbTrepHaTUBOI OIpeneIeHUI0 IKCIIPECCU
MoJiekyiasl FMC7 (W. Hubl ¢ coasr., 1998).

[pu uccnenoBanmy MaTepuana TPEMaHOOMONTATOB OCHOBHON OCOOEHHOCTBIO JIMM-
(oMbl ObLTa TEHAEGHIIMS K 00pa30BaHMIO 0YaroB B TeMOITO3TUYECKOM TKAHU C MEXTpa-
OGeKyIISIPHOI JIOKaIM3aleil 1 TeHISHIIMEe! K CIIMSHUIO, TIPU 3TOM XapaKTep MHTpame-
MYJUISIPHO# ArcceMUHAIMK TUMGbOMBI ObUT OJIMHAKOB BO BeeX 6 ciydasx (Tad. 8).

CranmapTHOe MOP(OJOTUYECKOe UCCIeIOBaHUE TperaHOOMoNTaTa SIBISIETCS, C Ha-
el TOYKU 3peHUsl, 00sI3aTeIbHBIM BO BCEX CiIydasiX, BBUIY 4acToil TpaHchopmauuu
JIKM B Gosiee arpecCUBHBIN 0J1aCTOMAHBIN BApUAHT. SIBlIeHUE HE TONAAeTCs AMAarHOCTU-
ke metomom [1LI, Tak Kak He COMMPOBOXKIAETCS M3MEHEHUEM TPOMUIIST SKCITPECCUM UM-
MYHOJIOTUYECKMX MapKepOB — BUIMMBIE MTPeoOpa3oBaHMsl KacaloTcsl TOIbKO MOpdhoIo-
ruyeckoro obsuka kierok (C.H. Dunphy, S.E. Wheaton, S.L. Perkins 1997). J1Ba rmogo0-
HBIX CTyJast IeTaIbHO OTIMCaHbl HaMu (puC. 4).

Takum o6pazom, mpu JIKM HaumydImmmM MeToI0M UMMYHO(DEHOTUITMPOBAHUS MOXKET
CUMTATBCS TPOTOYHAST LUUTODIYOPUMETPHSI, OTHAKO 1aXe KOMIUIEKCHOTO UMMYHOMOD-
(osornyeckoro uccienoBaHus Marepuaia acupara, Kak pu B-XJLJI/JIMJI, nenocra-
TOYHO — JUIsI UCKITIOYeHUsT TpaHchopMaluy B O1aCTOMIHBIN BapUaHT TpedyeTcst 00s13a-
TeJIbHOE COUYETaHUe CO CTaHIapTHOU Mopdororueil TpemaHoouonTara.
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Ta6nuua 8.
‘VYpoBHu oTHOCcHTE bHOTO JuMpoimTo3a B acnupate KM npu JIKM B conmocrasiennu ¢
THCTOJIOTHYECKMM TUTIOM MOPAKEHNS B TPENaHOOHONTaTe

MauneHTbl

®UNO/non/ MpoueHT NMMPONAHBIX 3NIEMEHTOB B FncTonorvyecknii TMN NopaxeHus B
BO3PACT acnupate KM/KneTo4HbI TMn TpenaHobuonTate KM/kneTouHblin Tun
72% numdoumnTbl
B.,/x/ 61 ro MccneposaHve He NPOBOAUIOCH
%/ A 1.6% nponumdoumnTbl* A poBoA
68% numdoumnTbl

B.,/x/ 62 ropa MccneposaHve He NpoOBOAUIIOCH

5% nponumdounTbl*
32% numdoumnTbl
15% nponumdoumnTbl*
50.8% numdounTsl
4.8% nponumMmeoumnTbl*
53% nponumdounTbl *
4.3% 6nacTbl

M.,/x/ 56 net 10.8% numdoumnThl QuaroBo-anddy3Hblii/nnmdoumntTapHoe

*— TEpPMUHOM «MPONMM@OLNT» 0603HAYANNCh KJIETOYHble 3NIeMEeHTbl, WMeBLUVE Ownblue pa3mepbl, Mo
CpaBHEHMIO C 06LLer MMMPOMHON nonynsumeit. Takke K OTANYUTENbHBIM YepTaM MOA06GHbLIX KIeTOK OTHOCUANCH
HenpasuibHble «ecToHYaTble» o4epTaHus saep u 6osee HexXHasi CTPYKTypa XpoMaTvHa ¢ BUAUMBIMU OAHVM VN
HecKoMbkMU  saapbilukaMu. B coBpemeHHo nutepatype, Bkaoyas knaccudukaumio BO3 (2001), paHHbIM
TEPMUHOM 0603HA4aIOTCS ONPEeAesIeHHbIE KIeTOYHbIE TUMbI, BCTPEUAIOLLMECS B PA3HOM NPOMOpLMM TONbKO npu B-
XN/ numdpome 13 Manbix MMM@POLMTOB, a Takxke cocTasnsolme cy6eTpaT B- kneToyHoro nposimmeoumTapHoro
nenkosa. Ona nuM@omMbl U3 KNETOK MaHTUM XapakTepeH nneomMopduam KIeTo4yHoro cybcrpara, 3a UCKIYeHNEM
OTHOCUTE/IbHO MOHOMOPMHOr0 6J1IaCTOMAHOrO BapuaHTa

K.,/m/ 43 ropa AnddysHbIi/numdoumnTapHoe

K.,/m/ 47 net OuaroBo-and@y3Hblii/numdoumnTapHoe

3.,/m/ 82ropa OunddyaHblii/ 6nactHoe

JIumcoma MaAPTUHAIIBHOI 30HBI CeJie3eHKH

[MonyyeHHble HAMU PE3yJIbTAThI MOJIHOCTHIO MOATBEPAUIN TAaHHbIE MHOCTPAHHBIX aB-
TOPOB O BbICOKOI TPOMTHOCTH TaHHOTO BapuaHTa nepudepudeckoii B-HXJI kK koctHOMY
Mmo3ry (J. Dierlamm et al., 1996). Bo Bcex 6 ciy4asix, onucaHHbIX B paboTe, B acriupare
KOCTHOTO MO3Ta Ha MOMEHT MIEPBUYHON AMATHOCTUKY OTIPEAETISIIICS YeTKUI MaTOJIOTH-
YyecKuii TMMbo1uTo3 B 5 U3 6 ciaydaes (Tabi. 9).

BaxxHoii netaibio SBUI0CH OTCYTCTBHE BO3MOXXHOCTY U3YUYEHUSI O4aroB 3KCTpaMe yi-
JIIPHOTO POCTa TUM(OMEI, TTOATOMY BCSI TMAarHOCTUYECKAsl Harpy3ka B paMKax KJIacCu-
¢ukanru BO3 (2001) nersna Ha KOCTHOMO3TOBOI KOMIMOHEHT. TeM He MeHee, TIaTeb-
HBII1 COOp KIMHUYECKUX JaHHBIE OKa3ajIcs KpaliHe MOoJIe3HbIM — CBEJCHUS O HATUYUU
CITJICHOMETAJIUY C U3BMEHEHUEM 3XOTeHHOI CTPYKTYPHI OpTraHa BO BCEX CITyJasiX, a TaKxKe
HaJIMYUY «BULIE3HBIX» TUMGOIUTOB B MeprdepruuecKoii KPOBY MTOMOTIN B OTHOLIEHU N
KOHKpeTU3aly BapuaHTa TUMOOMBI.

HccnenoBaHue acnupaTa METOAOM MPOTOYHOU LIMTO(MIYOPUMETPUMN TTO3BOJUJIO OI-
penenuthb Bo Bcex HabmoaeHnsax CD5- u CD103- (a1 ciyyaeB ¢ «BUIIE3HBIM» KOMITO-
HEHTOM) HeTaTMBHBII B-nMMyHonoaBapuaHT nepudepuieckoi TuM@oMbI.

Takum 00pa3oM, HIUTOMETPUYECKM ObUIM UCKIIIOUEHBI TAKUE BapUaHThI nepudepruye-
ckux B-HXJI xak B-XJIJI/JIMJI, tumdoma n3 KIeToK MAaHTUU U BOJIOCATOKIIETOUHBIIA
JIeiK03, OMHaKo, MH(pOopMaIMu, MoJydeHHol ¢ momoinbio [111, 6but0 IBHO HEIOCTaTOU-
HO AJ1s1 mpoBeneHus tuddepeHInaTbHOi TMarHOCTUKU ¢ (POJUTUKYISIPHON TUM@OMOi
(CD10 «-» curyauyn).

[pu uccnenoBaHUM TPEMAHOOMOTITATOB BCEe HAOIONEHMS TTOIETMIINCH TIOPOBHY MEX-
Iy TBYMSI OCHOBHBIMM T'MCTOJIOTUYECKMMHU TUIIAMU MOPAXEHMS] — OYaroBbIM, C BbIpa-
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! | CO18+,CO5+ - B3.3%

Puc. 3. Okcnpeccusa CD5 B-mmdonuramu, npu orcyrcteun CD23. SIpkas sxcnpeccus
CD20. BoubHoii D., 82 roga

JKEHHOI 30HAJILHOCTBIO U MEXTPAOEKYJISIpHON JTOKaIM3alleil, a Takske MHTPACUHYCOU-
TAJBHBIM, C JIOKaJIM3aIeil TUMMOWIHBIX 3JIEMEHTOB BHYTPU TUJIaTUPOBAHHBIX MUKPO-
COCYZIOB KOCTHOTO MO3Ta, TpUYeM TOCTEeTHUI MPUCYTCTBOBAT TaKKe B COUYETAHUU
¢ nepBeiM (puc. 5). [laronornyeckure HOmyaU, KaK yXe OTMEUYaaoCh, XapaKTepru3oBa-
JICh, TOMUMO YETKMX KOHTYPOB BBIPaXK€HHOI 30HaTbHOCTBIO, ONIPENeIsIBIICH UX Kpali-
Hee CXOJICTBO C PEaKTUBHBIMU JIUMGBOUTHBIMU BQOJTUKYIaMU.

Takum oOpa3om, TTOKa3aHUS WJIST UMMYHOTUCTOXUMHUYECKOTO MCCIIEOBAHMS Tpera-
HOOMOMNTATOB KOCTHOTO MO3ra ObUIU IBOSIKM — MOMMMO HEOOXOOWMOCTU MPOBEACHUS
nubdepeHIUaTbHON AMAarHOCTUKU ¢ DOJUTMKYJISIPHOUN TUMGbOMOI TpeOOBaIOCh TakkKe
HCKITIOUEHUE PEaKTUBHOM MPUPOIBI TIpoliecca.

MMMyHOTUCTOXMMHUYECKOE UCCIIeOBaHUE OMPEAeanIo MOHOMOPGhHYIO B-KieTouHyio
KOMITO3ULIMIO 0YaroB, MCKJIIOYMBLIYIO PEaKTUBHYIO MpUpony Mpouecca. BrisBieHue
KoHIoMeparoB B-xietok (CD20T,CD790+) B cMHYCOMIAX IIOMOIJIO HE TOJIBKO OIPEE-
JIUTh TTATOTHOMOHUYHBIM TUTT WHQWIBTPALIMU, HO U BBIACJIUTH MOPaKeHUE KOCTHOTO
MO3ra TaM, TJie OHO He ObUTO PaCIO3HAHO Ha CBETOBOM YPOBHE (PUC. 6 CM. BKJIAJIKY).
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Puc. 4. Cyocrpar muckopaantHoit IKM. BaactHblii KoMnonenT acnpara. Okpacka mo
PomanoBckomy-ITumse x1000. BoabHoii D., 82 roga

Puc. 5. Mopdosiornyeckass KapTHHA TPeNMAHOOMONTATA KOCTHOTO Mo3ra mpu JimMmdome
MapPruHAJIBHO¥ 30HbI cejle3eHKH. CnpaBa — AU (y3HbI HHTPACMHYCOMTAIBHBIN THII OPA-
Kennd. lemaTokcummn-303uH X 400. BobHoii O. 58 et. CieBa — 04aroBblii MeKTpadeKy-
JIAPHBIIA TUN Mopaxkenus. Temarokcuinn-303uH X 200. Boabhas Y., 54 roga

BaxXHbIM AMarHOCTUYECKUM MOACIIOPbEM OKa3aJloCh OOHapyXeHHe DOJTUKYISAP-
HBIX JEHAPUTHBIX KJIETOK B LIEHTPAJbHBIX OTAEAaX HOAYJEeH — MpU3HaKa, CUYUTAIO-
Ierocsl MaTOrHOMOHWYHBIM IJisI BCeX JUM@OM MapruHajbHON 30HBI (pHUC. 7 CM.
BKJIQJIKY).

OTcyTcTBUE MapaTpabeKyJasIpHOI JOKaIU3aUMK U TUTMYHON IEHTPOLUUTOUTHO-1IEH-
Tpo06acTHON MOpPGOJIOTUHU, B COUETAaHUHN C TEHAEHIIMEel K 00pa3oBaHUIO TUMMOUTHBIX
«CamKei» B MUKPOCOCYIaX IMMO3BOJIMIIO C BBICOKOM T0JIel BEPOSITHOCTH TTPOBECTH TU(D-
(bepeHUMaNbHBIN AMArHo3 ¢ doukyasipHoit tuMmdbomoii (R. Henrique et al., 1999).
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Ta6nuua 9.
‘YpoBuu oTHOCHUTEIBHOTO JuM(ponuTo3a B acnupare KM B CONOCTABIEHHH C THCTOJIOTHYE-
CKHM THIIOM NOPAKeHHs B TPemaHoouonTate npu JuvMgome MAPrUHAIBLHON 30HBI CeJIe3eHKH

MNauneHnTbl McToNnorMyecknin TMn NopaxeHus B
MpoueHT "M@ ONAHbLIX 3NEMEHTOB
dNO/non/ . TpenaHo6uonTate KM/nokanusaums
B acnuparte KM/kneTo4Hbli Tun
BO3pacT (MMMyHOMOP@ONOrnyeckoe nccnegoBaHme)
7 3HbI/VIHTEPCTULIMANBHO,
A.,/x/ 57 net 85% numdoumnTbl Andpy: / peTL v /
MHTpacuHyconaansHo
r.,/m/ 54 60% numdboumnTsl HonynsipHblii/MexTpabekynsapHo/
roga MHTpacuHyconpganbHo*
J.,/x/ 57 net 80% numdounThbl AnddysHblii/VIHTpacuHyconaansHo**
0.,/m/ 58 7 3HbIli/ IHTEPCTULIMANBHO,
v/ 55% numdpoumnThbl Ay / peTnL " /
net VHTpacuHyconpanbHO
HopynsipHblii/MexTpabekynsipHoO
P.,/x/47 net 54.6% numdounThbl AYNAP / P Y . pHo/
MHTpacvHyconaansHo
H../%/ 54 5.8% Gnacrel HopynsipHblii/MexXTpabekynsipHO
roga 18% numoouunTsl AYnsp P ynap
* — Tun nopaxeHwus, BblﬂBJ’IﬂIOIJJ,VIVICﬂ TONBbKO NP UMMYHOTMCTOXUMMNYECKOM OKpalluMBaHnn
** — B cnyyae 6onbHOM J1. natonoruyeckas numbonaHas MHGUILTpaUms He Gbina BbiBNEHa HA YPOBHE CBETOBOA
MUKpOCKonun. I'Iopa)KeHme KM B mMaTtepuane TpenaHo6monTaTa 66110 onpeneneHo TOoJIbKO C MCnosb3oBaHnem
mMeToga UMMYHOTMCTOXUMUN

TakuMm 006pa3oM, MOXKHO CKa3aTh, YTO /Ul TAKO UMMYHOJIOTMUYECKU U LIUTOTEHETUYEC-
KU «OeclBETHOM» JTUMGOMBI KaK JTuMGbOoMa MapruHajabHON 30HBI CEJIE3eHKU CYIIECTBYIOT
OTYETIMBEIC TATOTHOMOHWYHEIEC MIPU3HAKH TTOPAXKEHUST KOCTHOTO MO3ra UIMMYHOMOP(O-
JIOTUYECKOTO YPOBHSI, TTIO3TOMY OIPEEIIIONIMM (ITPY OTCYTCTBUU BO3MOXXHOCTH IPOBE-
JIEHUSI CIUICHAKTOMUM) SIBJIIETCSI UMMYHOTMCTOXMMUUYECKOE MCCIIeIoBaHUE TperaHoOu-
ontara koctHoro Moara (V. Costes et al., 2002). MccenoBaHre MOXKHO CUMTATh HE3aMEHH -
MBIM MU TIPOBeAeHUY TU(depeHINATbHON AMATHOCTUKY ¢ (hOJLTUKYJISIPHON TUMQPOMOIA
(CD10 «-» cayyan) ¥ peaKTMBHBIM MPOLIECCOM, a TaKxKe ISl TPaBUILHOTO CTaIUPOBAHUS
(BBISIBJICHUE HE3aMETHOI Ha CBETOBOM YPOBHE MHTPACUHYCOMAAIBHON UH(UIBTPALIIN).

DonukynsapHas sumpoma (DJI)

ITo nanHbIM MHOCTpaHHBIX aBTOpOoB MDJI neiikemusupyercsa B 40—60% ciyuyaes. B Ha-
et paboTe mopaxeHrne KOCTHOTO MO3Tra ObLTO TTONTBEPKIeHO B 4 13 7 ciydaeB. Kak n3-
BECTHO, 0COOEHHOCTH JielikeMu3aunu PJI mposiBASIOTCS B IOCTATOYHO PEIKOM TOSIBIIE-
HUU MATOJOTMYECKOro JIMMDOIIMTO3a B acliUpaTe KOCTHOTO MO3ra, a TakKxXe crelubuye-
CKOM MHTpPaMeIyJUIIPHOM POCTE OITyXOJIEBBIX 0YaroB B TECHOM KOHTaKTe C TpabeKysa-
MM (mapatpabeKy/IsIpHbIN TUIT). B MaTepuaie acrmmpara KOCTHOro Mo3ra 601bHbIX DJI
Halllero MCcCeN0BaHuUs KIeTKU, MOA03PUTEIbHbIE B OTHOLLIEHUH OITyXOJIEBBIX, ObLIN 00-
HapyXeHBI TOJIBKO B 3 CiIydasix, IPUIeM B ABYX M3 HUX IIPOLIEHT OT OOIIIEeTo YKciia MUe-
JIOKApUOIIMTOB COCTaBUI MeHee 5 %. [TomoGHas MUHMMAaJIbHAsI KOHIIEHTPALUST KJIETOK
¢ Mopdoorueit OImyXoJeBbIX (TUTIA LIEHTPOLIMTOMIHBIX) HE MIO3BOJIMIIA IPOBECTU UCCIIE-
JIOBaHUE MX UMMYHO(EHOTHUIIa METOIOM MPOTOYHOI LuTodiyopumerpuu. I111, mpose-
JICHHAs! B TPETheM citydae (MpOLeHT TUMGBOUIHBIX KJIETOK coctaBui 27.4%), moMoria
BBIICJIUTH TpeodnagaHne T-KIeTOYHON MOMYJISIIUM, ITPU OTCYTCTBUM MapKepoOB KIIO-
HaJIbBHOCTU Ha B-KijieTKkax, TO ecTh UCKJIIOUYMTh HAIMYUE TUM(POMHOTO KOMIIOHEHTA.
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[Ipu vccnenoBaHUM TPEMAHOOMOIITATOB MEIKOKJIETOUHAs TMMMOUIHAsT MHOWIBTpa-
1IMs1 OblIa BbISIBJIEHA BO Beex ciyyasx (tadu. 10).

BaxxabsiM MopdoornyeckuM acteKToM B MoJIb3y nuarHo3a ®JI, 66Ut muToIornyec-
K1e 0COOEHHOCTH JTUMGOUTHBIX KJIETOK — COYeTaHNe HeOOBIIIOTo pa3Mepa ¢ TUIOTHOM
CTPYKTYpOI XpOMaTHHa «YTJI0BaThIX» SAEP, ITPU 3TOM MaTOTHOMOHMYHAs MapaTpabeKy-
JISIpHAst JIOKaJIM3alys Tpoliecca Obuta oOHapyXeHa B 4 ciydasix u3 7; B 2 U3 HUX JuM@o-
WIHBIE CKOTIIEHUS JIOKAJIM30BATIMCH TAKXKE U MEXTPabeKyIsipHO (puc. 8).

B 3 cniyuasx mapaTpabeKynsipHas JIOKaIM3aius JMMGOUTHBIX CKOIUJIEHUI BOOOIIE 00-
HapyXeHa He Oblia, TMMGbOUIHbBIE OYaru JOKaIM30BaluCh UCKIIOUUTEIBLHO MEXTpade-
KYJISIPHO.

OCHOBOI1 TMarHo3a BO Beex cliydasx (3a uckimodeHrueM ogHoro) AJI ciayxuino nepBud-
HOe MMMYHOMOP(DOJOrMYecKoe McclieqoBaHue 3KCTpamMeay/uisipHoro cyocrpara. MH-
dbopmanus 06 ICXOMHOM UMMYHOMOP()OIOTMYECKOM BapyuaHTe TUMGOMBI Y MTallMeHTa
C MEJIKOKJIETOYHOU «IIEHTPOLIMTOUTHOW» MH(PUIBTpalleii KOCTHOTO MO3Ta, KaK BUIHO
u3 ta6s. 10, B 100 % ciyyaes 3actaBuiia MOpdoJiora cliejiaTh 3aKJII0UeHUe B MOJIb3Y KO-
CTHOMO3TOBOI MHBA3UH MEJIKOKJICTOUHOM JTMMGOMBI, IPEITOIOXUTEbHO — DJI.

Ilpu mpoBeaeHUM MMMYHOTUCTOXMMHWUYECKOTO WMCCISMOBAHUS TEPBUYHOU 3amadyeit
D711 Hac OBUTO, KOHEYHO, MpoBeAeHUe MuddepeHIIMaIbHOrO IMarHo3a ¢ peaKTUBHBIM
npoieccoM. UMMyHOJIOrMYeCKuii YpOBEeHb pellieHUs TTOA00HO0I Mpo0ieMbl 0a3upyeTcst
Ha 3HaHUSIX O (PaKIIMOHHOM COOTHOIIeHWM JMMbouIHbX T- 1 B-Kietok, KoTopoe

Ta6auma 10.
Pe3ynsrarhl HMMYHOTHCTOXMMHYECKOTO HCCJIEIOBAHNS TPEMAHOOMONTATOB B TpyIIe
00JIbHBIX ¢ (HOTHKYISApPHO M omoii

MauveHTbl Fuctonornyeckuin Tun o o
[vucTonorunyeckuii o MMMyHonormndeckuit
®NO/non/ nopaxeHus/Tonvka KneTouHblili cocTas
[varHo3 AvarHos
BO3pacT Mpouecca
o T- v B- knetkn
B., /x/57 Quarosblii/ Menkokneto4Has o
B- 6e3 atunuu; PeakTuBHbI NpoLecc
net MeXTpabekynsipHO numdoma
cooTHoweHune- 2:1
o MoHomopdHo B;
M.,/x/ 58 Ouarosblii/Mex- n Menkokneto4Hast donnukynspHas
LLeHTPOLIMTONIHO-
ner napatpabekynspHO numdpoma o numdoma
LeHTPO6NaCTHbIV
Mpenen metopa:
o T- n B- knetkn pex o A
C.,/x/71 Quarosblii/ donnukynapHas B- 6ea atvnun: PeakTuBHbIV npoLecc (?)
ron napartpabekynsapHo nnumdoma (?) , MuHumansHoe
cooTHoLeHune- 2:1
nopaxenue (?)
o MonomopdHo T
T.,/x/ 47 OvaroBblit/mex- 1 Menkokneto4Has pd o
B-eaunHuyHble, 6€3 PeakTuBHbI npouecc
net napatpabekynspHO numdpoma
atunuu
o MonomopdHo B;
X.,/x/ 58 QOuarosbliii/ MenkokneToyHas pd N donnukynapHas
LLEHTPOLMTONOHO-
net MeXTpabekynsipHO nmmdoma o numpoma
LLeHTPOBNACTHbIN
o MonomopdHo B;
QOuarosblii/mMex- 1 MenkokneToyHas pd N donnukynapHas
r./m/ LLEHTPOLMTONIHO-
naparpabekynapHo numdpoma . numoboma
LLeHTPOBIACTHbIN
o MonomopdHo B;
B.,/m/52 Ovarosblit/ MenkokneTo4Has pd § donnukynspHas
LEHTPOLMTONIHO-
ropa MexXTpabekynsipHo numdpoma o numdoma
LeHTPO6NACTHbIV
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Puc. 8. Mopdonornyeckas kapruna Tpenanoouonrtara npu OJI. I[MaparpabdexynsapHbrii
THCTOJIOTHYeCKHit THN pocTa. [emaTokcumuH -Do3uH X 400. Boasnas M., 58 aer

B HOpME CMEILEHO B CTOPOHY mpeobiaganus T-kKommoHeHTa. CBeAeHUS] MTHOCTPAHHBIX
uccienoBaTesieil, MOCBSIIEHHbBIE TOMY BOIIPOCY, CBOAATCS K JOBOJBHO MPOCTHIM MpaK-
TUYECKUM peKOMEHAUSIM Ui nepudepruyeckux MeakokiaeTouHbix B-HXJI, koTopbie
OBLTN MPUHSTH HAMU 332 TUarHOCTUIECKYIO0 OCHOBY:

e OrmpeneneHre 3HAYUTEIBLHOTO YBEJIWYEHUSI B KOCTHOM Mo3re B-nmumdboumTon
(CD20+, CD790+), ¢ TeHIeH1IMel K 00pa30BaHUIO CKOIUJICHUI U U3MEHEHEM
BHEIIIHEro obJiMKa — siBHbIN npu3Hak B-HXJI;

e MounomopdHseIit T-kIeTouHbIl cocTaB TMMGOUTHON MHOWIBTPALINN Y TTAITUEH-
Ta ¢ aKcTpamenyuisspHoit B-HXJI — peakTuBHBIl Mpoliecc;

o CoueTtaHHasi KOMNO3ULMS JTUMGOUIHBIX odyaroB (mpucyrcrteue T- u B-kieTok)
¢ 00s13aTeIbHBIM CYILECTBEHHBIM TTpeobaganeM T-kietok (CD3+, CD45R0O+)
— BepOsITHEE PEaKTUBHBIM (1OOPOKAaYeCTBEHHBIN) XapaKTep U3BMEHEHUIA.

B 1 ciiygae DJI coctaB oyaroB okazancss MOHOMOPGHO T-KJIETOYHBIM, YTO ObLIO paclieHe-
HO HaMH KaK peakTUBHBIN Tiporiecc. Eiie B 2 HabmoneHusx TuMOONIHBIE CKOTUICHMSI, B TOM
YCiIe U ¢ TapaTpabeKyssIpHOIM JTOKaIM3aleli Obuty nipeacTaBieHsl B- u T-kiuetkamu ¢ rpe-
obnagaHueM nocaeaHux. B-mimporuter (CD790+,CD20) He MMenM LUTONIOTUYECKUX
MPU3HAKOB «LIEHTPOLIMTOMIHOCTH», XapaKTEPU30BATUCh MAJIBIM pa3MepoM, OKpYTJIoi dop-
Moii simep. Ha mmmyHOMOpdoornueckoM ypoBHe HaOIfonaeMble MU3MEHEHUST He UMEJTU TH-
TMUYHBIX YepT JUM(POMHOTO TOpakeHUsI, ¥ ObLIU paclieHeHbl HAMM KaK peakTiBHbIe. OlieH-
Ka kioHasmbHOCTH B-kietok (IgVh — reHoB) B OJOOHBIX CiTyYasix, HECCOMHEHHO, JacT 0osiee
00BEKTUBHYIO MH(OpMalnio. B 4 ocTaibHBIX — JTMMGBOUIHBII KOMIOHEHT cocTosiT Ha 90%
u3 B-xietok ¢ mMopdosorueii eHTPOIMTOMIHBIX, TTPUYeM HEKOTOopble B-KieTku nMenu
MOP(OJIOTUIO LIEHTPOOIACTOB — B 3THX HAOIIOAEHUSX ObLI yCTaHOBJIEH auarHo3 MJI.
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TakuMm o6paszom, B 43% ciydyaeB MOP(OIOrMYECKHii AMArHO3 MOPAXKEHUsT KOCTHOTO
Mo3ra npu GoJUTUKYISIPHON TuMdOMe UMMYHOJIOTMYECKU TOATBEPKAEH HE ObLI, U UM-
MYyHOMOpP(doJIornIecKoe uccaeqoBaHue SIBIIIOCH OCHOBOITOJIATAIONINM JUTST UCKITIOUSHUST
MOpakeHUsT KOCTHOTO MO3Ta WIN MPaBUIILHOTO CTaqMpOBaHUs omyxoiu. [loasons uror
B OTHOLIEHUM AMATHOCTUKM MOpaxkeHusl KocTHoro Mosra npu PJI, MOXHO cKka3aTb, YTO
BO BCEX CJTy9asiX HO30JIOTMM ONTUMAJIBHBIM COYeTaHUEM TUAarHOCTUIECKUX METOOB STB-
JIIeTcsT UMMYHOMOPGhOJIOTUIEeCKOe WCCleNoBaHWe W aciupara MW TperaHoOWoITaTa,
MPUYEM OCHOBOIIOJIATalOIMM MOXKET ObITh UCCIIeIoBaHUE TIoceaHero. Jluarnos neike-
MU3aLUU TUM@OMBI HE MOXET OBbITh YCTAHOBJIEH TOJBKO HA OCHOBAHUM CTaHAAPTHOTO
MOPGOJIOTUIECKOTO MCCIeIOBAHUS TPeTTaHOOMONTaTa 1aXke MpU 0OHApyKeHUW TUTTI-
HOTO IIEHTPOLUTONTHOTO 00JIMKa TUMGOUIHBIX KJIETOK U/WIN WX TTapaTpabeKyIsspHOi
Jokanu3auuu. MMMYyHOTHCTOXMMUUECKOE MCCIeAOBaHUE TPernaHOOMoNTaTa SIBISIETCS
a0COTIOTHBIM ITOKa3aHUEM, TaXKe TIPU KOHCTATallM OTCYTCTBHSI IIOPaKeHUs TT0 TaHHBIM
MMMYHOJIOTUYECKOTO WCCIEeOBaHUSI MaTepuajia aciypara KOCTHOTO MO3Ta METOIOM
nporoyHoi nutodayopumerpun. [IpoBeneHue mocieqHero, OMHAKO, KeJaTeabHO Jaxe
B ciyvasix GJI ¢ MUHMMATbHBIM MTPOLIEHTOM JTUMQMOUIHBIX 3JIEMEHTOB MO03PUTETBbHOM
MOpPGOJIOTUYN WM OOIIMM OTHOCUTENIHHBIM YBETMUEHUEM KOJIMUYECTBA 3PeJIbIX JIMMGbO-
UTOB 6oJiee 15 % OT uncia BceX MUETOKapUOLIUTOB.

JIumdoma MmapruHaibHo# 30Hb1. BapuaHT, acconuupoBanHblii co cau3ucTbiMi (MALT-Tum)

Bo Bcem Mupe HO305I0THSI OTHOCUTCST K BapUaHTaM TeprudeprnaeckKux MeTKOKIETO-
HbIx B-xnetounsix HXJI ¢ HM3KOI TpOmMHOCTBIO K KOCTHOMY Mo3ry (J. Dierlamm et
al.,1996; C. Montalban et al., 1995). KocBeHHbIM MOATBEPXXACHUEM JaHHOTO YTBEPXKIC-
HMSI MOXHO CUWTAaTh MaJloe KOJMYECTBO CIIy9aeB, MOMABIIMX B Hallle MCCIIeIOBaHUE.
Bo Bcex HaGMoneHNSIX MeNla MEeCTO KJlacCHUeCKast TOKaIU3alus TUMGOMBI (KeJTyI0K),
a Takxe oKazaHHasl cBsi3b ¢ Helicobacter pylori.

JlumbouaHas vH@UABTpaLMsT KOCTHOIO MO3ra BO BCEX Ciyyasx Oblla OOHapyxXeHa
TOJIBKO TIPY UCCIIETOBAHUY TPETTAHOOMONTATOB, TIPY TOM HUKAKUX KaueCTBEHHO-KOJTH -
YeCTBEHHBIX MI3BMEHEHMI cOCTaBa MHeJIorpaMM OoOHapykeHo He ObuTo. Bo Bcex Hab0-
JNEHUSX MPEINON0XUTEIbHBIM MOP(MOIOTMYECKMM TUarHO30M Obljia, C YYETOM 3HAHUM
00 MMMYHOMOpP(dOJIOTMM MEPBUYHOIO CyOCTpara, JieMKeMu3aluusi MeJKOKIETOYHOU
JTMMGOMBI, TTOATOMY TUArHOCTUKA TOPaKeHUsI KOCTHOTO MO3ra ObUIa pelnaronieil 1is
cTaaupoBaHus Ho3oyioruu (Tabi. 11).

JlokazaHHOe TTopaXkeHre KOCTHOTO Mo3ra ompeaeio 6sl IV cramuio mpoliecca 4to,
B CBOIO OYepe/Ib, MPUBEJIO OBl K HEOOXOMUMOCTH 3HAYUTENLHON NHTeHCU(DUKAIINY JTede-
HUSI C MPUMEHEHUEM CUCTEeMHON MOJIUXUMUOTEpaNnu B3aMeH aHTUOAKTepUaTIbHBIX
KypcoB apanukauuu Helicobacter pylori (S.N. Malek et al., 2003).

Kak cnemyer u3 ta6:. 11, B 2 ciyyasix ouaru okazajuch cMeliaHHo — T- 1 B- kiierou-
HBIMU, B TpeTbeM — MoHOMOpdHO T, To ecThb, ucxonst U3 chHopMyITMPOBAHHOTO BHIIIIE
JIMAarHOCTUYECKOTO aJirOpUTMa, YOeIUTEeNbHbIX JAHHBIX 32 MOpPaXeHWe KOCTHOTO MO3ra
MOJIy4eHO He ObLIO (prc. 9 CM. BKIIAIKY).

Takum oOpa3oM, MOXXHO cKa3zaTb, YTO OOHapyXeHUe JIUMMOUIHON MHUABTpALIUU
JI000TO TUTA B MaTepuase TPEernaHOOMOINTaTOB KOCTHOTO MO3ra MalueHToB ¢ IuMdo-
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Mot MALT-Tuna ectb abCoIlOTHOE MOKa3aHUe /sl MPOBEAEHWSI UMMYHOTMCTOXUMU-
YeCKOro UCCIE0BaHUSI, ONPEAEIISIONIETr0 CTaANIO U UTOTOBYIO KIIMHUYECKYIO TAKTUKY.

duddysnas B-kinerounas kpynnokierounas imvdoma (JIBKJT)

JI0oBOJIbHO MHTEPECHBIM OKAa3aJics yKe TOT (akT, YTO MALMEHThl C HO30JIOTHEN, BEpO-
STHOCTb JIEKEMU3aIM1 KOTOPOH IT0 JTaHHBIM MHOCTPAaHHBIX aBTOPOB He 6oitee 30%, co-
CTaBWIN CaMyl0 MHOTOYMCIIEHHYIO TPYIITy B JaHHO# padote (M.G. Conlan et al., 1990;
K. Foucar et al., 1982).

Xoyercst MOMYEPKHYTh, UYTO KaK pa3 UIsl 3TOT0 BapuaHTa U3 Beex nepudepuyeckux B-
HXJI Hamu ObLTM MOJTYYeHBI CaMble JIFOOOTIBITHBIE PE3YJIBTaThl.

[Mo oTHOIIEHNIO K TMATHOCTUIECKUM METoIaM BeprudUKalny MopaxkeHus: KOCTHOTO
MO3ra BCe MaLMEeHThl C JAHHON HO30JI0THEN Pa3NeuInCh Ha B TPYMIbl — C U 0e3 Mo-
Ka3aHW 11T UMMYHOTMCTOXMMUYECKOTO MCCIICIOBaHUS TPENaHOOWONTATOB KOCTHOTO
Mo3ra. Ipyrnma 6e3 nmoka3aHuii [Uii UMMYHOTMCTOXMMUUYECKOTO UCCIIENOBaHUS — 6 ue-
soBek u3 20 (30%). B nanubix HabmoneHusix cyocrpar JIBKJT onpenensiicst Kak B Tpe-
rnaHoOuonTaTe, Tak U B acnypare KocTHoro moara (puc. 10).

I1pu conocraBieHUU 000MX UCCIIENOBaHW ObLT 0OHAPYKEHO, YTO IMPU OTHOCUTEILHO
HEBBICOKOM YPOBHE TMAaTOJOTMYeCKuX 61acToB acnupara (He 6osiee 20%), Ipu TUCTONIO-
TMYECKOM HCCIIEIOBAHUM TPETIAaHOOMONTATOB TeX XKe OOJBHBIX OMpeNelsyioch CyOTO-
TaJIbHOE 3aMellleHe HOPMaJbHOI TeMOIIO3TUYECKOM TKaHU cydcTpaToM orryxosu. Mc-
XOJIsSl U3 COTIOCTaBJIEHNSI COOCTBEHHBIX JAaHHBIX C aHAJTM30M COBPEMEHHON JINTEPaTypPHI,
MOXHO BBICKAa3aTh IMPEAIOJIOXEHNEe, YTO B OCHOBY (DeHOMEHa Jiernu Ouoiorndyeckue
0COOEHHOCTH JHUMGbOMBI, OMpEAEsSIIoIe HE WHTEPCTULHATBHYIO, <«ITOKJIETOYHYIO»
NUCCEeMUHALMI0 JUM@POMBI, a MYJIbTU(OKAIbHBINA, CAPKOMOMOAOOHBINA €€ pOCT
(B..J.Bain, 2001; C.E Feller and J. Diebold, 2004). [ToarBepkneHneM cKa3aHHOMY MO-
KET OBbITh SIBJIEHHE MHTAKTHOCTA OCTPOBKOB HOPMAJIBHOTO T'€éMOI033a, BBISIBIEHHOE BO
Bcex 6 00pasiiax KOCTHOro Mo3ra (puc. 11 ¢cM. BKJIaIKy).

Tabnwuma 11.
Pe3ynsrarhl HMMYHOTHCTOXMMHYECKOTO HCCJIEIOBAHNS TPEMAHOOMONTATOB B TpyIIe
0oabHBIX ¢ MALT-mamdomoii

MaumeHTbl FmcTonoruyeckmii Tun . o -
MmcTonoruyeckuin KneTouHbIi1 cocTas VMMyHOoRorndeckuia
®dUnO/non/ nopaxeHusi/Tonunka o
[nNarHos no gaHHbiM UIMX AnarHo3s
BO3pacTt Mpouecca
. MenkokneTo4Has MoHomopdHo T;B-
Ovarosslit/napa- n .
r.,/m/ 36 net MEXTDAGEKYNISOHO numdoma eaVHuYHbIe, 6e3 PeakTvBHbIN Nnpouecc
P ynap DonnukynspHas (?) atmnumn
o MoHomopdHo T;B-
Quarosblii MenkokneToyHas pq) ~
W.,/x/ 31 rop e[VHNYHbIe, 6e3 PeakTuBHbI Nnpouecc
/MexTpabekynspHo numooma (?)
aTunum
T- n B- knetku B- 6e3 Mpenen wetona:
Ouarosblii /He MenkoknetoyHas PeakTuBHbIN npouecc (?)
T.,/M/ 52 ropa . atunuum;
onpepensieTca numboma MuHumansHoe
COOTHOLeHue- 2:1
nopaxenue (?)

— TOMMYeckne xapakTepuCTUKU MPOLIecCa YTOYHUTL HE MNPeACTaBUIOCh BO3MOXHbLIM U3-3a AedopmMauvy npu B3STUK
marepuana tpenaHobvonTara.
** — UI'X — UMMYHOTUCTOXUMMS
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N ey

.h.
Puc. 10. Cyocrpar JIBKJI. Acnimpar. Okpacka no Pomanosckomy-Iumse X 1000. Bob-

nag B., 71 ron

OTYEeTIUBBIN MATOJOTMYECKUI 61aCTO3 KOCTHOTO MO3ra B 6 CITy4asiX MTO3BOJIMJ MPH-
MEHUTb METOJ TPOTOYHOU HMTOMDIYOPUMETPUM, OTPENeTUBIINI TPUHAIIEKHOCTD
OITyXOJIEBBIX KJIETOK K TepudepuyeckuM 3TanaM B-kieTouHoil nuddepeHInpoBKU
(CD20+, CD19+, CD37+, CD34-, CD10-). CoueraHue mogoOHbIX UMMYHOJIOTMYEC-
KUX XapaKTePUCTUK OITyXOJEeBBIX KJIETOK acTMpara ¢ XapaKTepHOU THCTOJIIOTUIECKON
KapTUHOI MaTepuaia TpemaHOOMOIITaTOB MO3BOJIWIIO YCTAHOBUTD AMATHO3 JIeiKeMM3a-
uu IABKJI (puc. 12).

HMMMyHOTICTOXMMIYECKOE MCCIIeNoBaHNE TPETTaHOOMOTITATOB, TIPOBEIEHHOE B HEKO-
TOPBIX CITy4asix, He IPUHECIIO JOTTOIHUTETHbHOM MHGOPMAIINY 110 CPABHEHUIO C TAHHbI -
mu I111 u naxe 6osee TOro BHITJISAAEIO 00Jiee CKyIHBIM I10 TPUYMHE OoJiee Y3KOM MmaHe-
JIA aHTUTEN U1 GUKCUPOBAHHOTO MaTepHraIa.

B ocrambabix 14 cayuasx A BKJI numdbounHas nHOWIBTpaIus KOCTHOTO MO3Ta, TTOI0-
3puUTeNbHAs B OTHOIIEHUY ITOPaKeHUsI KOCTHOTO MO3Ta Obljia BBISIBJIEHA TOJIBKO MPY UC-
CJIeZIOBaHUU TPETIAHOOMONTATOB, MPUYEM LIUTOJOTMUYECKUE XapaKTePUCTUKU TuMdon-
HBIX KJIeTOK B 10 cirydasix co3maBajiv MpeIeNeHT THCTOJOTUYECKOW TUCKOPIAaHTHOCTH
C 3KCTpaMenyJUISIPHBIM cyocTpaToM (puc. 13).

B nByx ciyyasx 1uM@ouaHbIi CyoCTpaT KOCTHOTO MO3ra uMen 0JIacTHYI0 MopdoJio-
ruio. IMEHHO UIMMYHOTMCTOXMMUYECKOE UCCIIE0OBAHNE TPENAaHOONONTATOB 3THX 00JTb-
HBIX TTO3BOJIUJIO YCTAHOBUTH IMATHO3 B paMKax Kiaccudukaruu BO3, Tak Kak B OmHOM
HaOMI0NeHNH OMOTICUST SKCTPaMeNyJUIIPHOTO KOMITIOHEHTa He MOTJIa OBITh MPOBeNeHA
M0 TEXHUYECKUM MIPUYMHAM, a APYroif BOOOILE OTHOCUJICS K PEAKUM CIydasiM U30JUPO-
BaHHOI KOCTHOMO3TOBOI/KOCTHOM JIOKau3amu JuMdoMbl. OCHOBOU auarHo3a Jiei-
kemuzaru JIBKJI B o60oux ciydasx cTajqo MMMYHOJIOTUIECKOE OTIpeiesieHre TIpUHAT -
JIEKHOCTHU OJIACTHBIX KJIETOK K TMepudepruyeckKuM 3tanaM B-nuHeliHo# nuddepeHn-
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Puc. 12. Dkcnpeccust omyxoJIeBbIMH 0;1aCTAMM MOJIEKYJ nepudepuuecKux 3ranos B-jm-
HeiiHoit mudepennmposkn CD20 u CD37 npu oTCyTCTBHE MapKepa KJIeTOK-Npe/ecTBeH-
nukoB CD34. Boabnas B., 71 ron

Puc. 13. Iucronormyeckasi AMCKOPIAHTHOCTh SKCTPAMEIYLIAPHOTO W KOCTHOMO3IOBOTO
cyocrparos JIBKJI. Cnpasa — numdoysen. FemaTokcummn-303un X 400. CiieBa — Tpenano-
ounonTat KocTHoro mosra. I'emarokcumn-303un X 200. Boabnas K., 49 ner

poBku (CD20+, CD3-) B coyeTaHUM C XapaKTepHBIM IIEHTPOOIACTHO/MMMYHOOIaCT-
HBIM OOJIMKOM KJIETOK M JIOKAJIBHBIM AU(MPDY3HBIM (MYJIBTH(HOKATBHBIM) TUCTOJIOTHYEC-
KUM THUIIOM POCTa.

Ananuz 10 ciaydaeB ¢ MEJIKOKJIETOYHBIM M CMEIIaHHBIM XapaKTepoM JUMMOMIHOMI
WHOWIBTpAIUK, TI0 HallleMy MHEHUIO, TIPEICTABIISIET CO00I OMMH U3 KITIOYEBBIX MOMEH -
TOB BCETO MCCIIEIOBaHMSI.

B coBpeMeHHOII MUPOBOIi TUTEpAType SIBACHUE TUCKOPIAHTHBIX MMCTOJIOIMYECKUX
CHUTYallMil PpY KPYIMHOKJIETOUYHOM B-KjeTouHoit 1uMdoMe o6cyKaaeTcst JOBOJIbHO Ma-
110. CyMMHUpY$S BECh JOCTYITHBIN JIMTEPATYPHBI MaTepuaj, MOXHO BBIIEIUTL TPU OC-
HOBHbIE INPUYMHBI AUCKOPAAHTHOCTH, BbIACISIEMbIE 3apyOeKHBIMU KOJIIEraMu
(M. Kremer et al, 2003):
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1. TpaHncdopmalst B 6oJiee arpecCMBHBIN BapuaHT (KpynmHokiaeTouHyto HXJT)
Haubonee xapakrepHo mis B-XJIJI (cunapom Puxtepa). [1peacrasnsier coboii siBieHue
OTTYXOJICBOIA IIPOTPECCUU.

2. PeaktuBHBIlT TIpoliecc. MenKOKIETOUHbIE WHMWIBTPATHI B KOCTHOM MO3Te
B IPOTMBOIOCTABJIEHUE DKCTpaMeay/UIsIpHOI B-KJIeTOUHOI KPYMHOKJIETOUHOI JTUMPO-
Me UMeloT T-KIeTOUHYIo PUPOY, ¢ pa3HbiM MpeobmaganremM CD4+/CD8+ mormyisiumid.

3. UctunnHas 6uknoHaibHOCTh. OMHOBPEMEHHOE COCYIIECTBOBAHUE IBYX JIMIM-
donpoaudepaTUBHBIX MTPOIECCOB, ¢ PA3HBIMU UMMYHOMOP(MOJIOTUIECKUMU U MOJIEKY-

JISIPHO-0MOJIOTMYECKUMU KJIOHAJIbHBIMU OCOOEHHOCTSIMM.
MMMyHOTHCTOXMMMYECKOE MCcilenoBaHue TpernaHoOuonTaTtoB B 9 ciyvasx JABKIJI
CTaJI0 OCHOBOITOJIATAIONINM ISl TMarHOCTUKY KadecTBa Ipoliecca (Taba. 12).
Bo Bcex ciyyasix ¢ TMMGOLMTAPHBIM TUITOM MOPaXKEHUSI METKOKIIETOUHbIN JIMM(MOUIHBINA
KOMITOHEHT OKa3aJjicsl mpeacTaBieHHbIM MoHOMOpdHO T-kinetkamu (CD3+, CD45RO+).

Tab6numa 12.

ComnocrasJienne JaHHBIX MOP()OJIOrHYECKOT0 M HMMYHOTHCTOXMMHYECKOTO HCCJIeI0BAHMIA
TPENaHOOHONTATOB KOCTHOTO Mo3ra B rpymme 60JbHbix ¢ JIBKJI

IvcTonornyeckuin
MauneHTsbl . -
™n o rucTonoruyeckuit KneTouHblit cocTas MmmyHonoruyeckn
®dUO/non/ KneTo4Hbii cocTas % M
nopaxeHus/Tonuka AuarHos no aaHHbIM UMX " gnarHos
BO3pacT
Mpouecca
B., /m/ 69 Ouarw/ . Menkokneto4Has MoHomopdHo T; PeakTUBHbI
JinmdpounTapHbIii numdboma B- eanHnyHble, 6e3
net MexTpabekynsipHo npouecc
atvnuu
MoHom HO T; o
B., /m/ Ovarwn/ o MenkokneTo4Has OHOMOPGHO T PeakTuBHbIl
JinmdounTapHbIii B- eauHnyHbIe, 63
HeusB. MexTpabekynsipHo numcoma (?) npouecc
atmnuu
JuvckopaaHt/
K., /x%/49 QOuaru/ . MeNKOKIeTo Has MoromopdHo T; PeakTuBHbIl
JinmdpounTapHbIi B- eguHuyHbIE, 63
net MexTpabekynsipHo numdoma (?) npouecc
atvnuu
PeakT (?)
AvickopparT/ MoHomopdHo T;
n., /x/51 Ovarwn/ o MEJIKOKNEeTo4Hasn P ! PeakTuBHbIN
JumdounTapHbIii B- eguHuyHbIE, 63
rog MexTpabekynsipHo numdoma (?) npouecc
atvnuu
PeakT (?)
P., /x/ Ovarwu/ o MenkokneTo4Has MoromopdHo T; PeakTuBHbIl
JinmbounTapHbIii B- eguHuyHbIe, 6e3
HensB. MexTpabekynsipHo numpoma npouecc
atvnum
JAvickoppaHt/
C., /m/ 56 Ouaru/ o MeJIKOKNeTo4Hasn MoHomopdHo T; PeakTuBHbIN
JinmbounTapHbIi B- eanHnyHble, 6e3
ner MexTpabekynsipHo numdoma (?) npouecc
atnum
PeakT (?)
Ovaru/ [vckoppaHt/ MpeoGnanator T;
B- kpynHble, ¢
B., /m/ 43 MexTpabekynsipHo + o MEJIKOKNIeToHHasn o B-
CMeLaHHbIi aTvnvel, saepHbIM
roga numdoma (?) KPYMHOKNeTo4Has
nneomopbr3Mom,
napartpabekynsipHo PeakT (?)
[VMCKpETHbIe
JAuckoppant/ ngzﬁn:/::r;w(;l',
K., /m/ 60 Ouaru/ o MeJIKOKNIeTo4Has py; ! B-
CmeLaHHbIi aTvnvei, aaepHbIM
ner MexTpabekynsipHo numdoma (?) KPYMHOKNEeToYHas
nneomopobr3Mom,
PeakT (?)
[VMCKpETHble
AnckoppaHt/ Mpeo6napatoT T;
Quaru/ MeJIKOKNeTo4Has B- kpynHble, ¢
C., /x/53 o o B-
MexTpabekynspHo + CMeluaHHbI numdoma (?) aTUnNuen, SaepHbIM
ropa KpYNHOKNeToYHas
napartpabekynsipHo PeakT (?) nneomopbr3Mom,
[MCKpETHbIe
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CuTyallu co CMEIIaHHBIM COCTaBOM 04YaroB (Kak Obl LIEHTPOLIMTOUIHO-IIEHTPOOIa-
CTHOTO TWIIa) HA MUKPOCKOIMYECKOM YPOBHE CTAaHAAPTHOIO OKPALIMBAHUS BBITJISLIECIN
MOAOOHBIMU (POJLTUKYISIpHON JMMbOMe, MpUUYeM TapaTpabeKyJsapHasl JIOKATU3alus
MHOUIBTPATOB, OOHApYXEHHAs B IBYX CIIy4asix, eile OoJjiee ycuiauBajia CXOICTBO.
[Ipu npoBeneHUM UMMYHOTMCTOXMMUYECKOTO HUCCIEIOBaHUSI ObLIO OOHAPYXEHO, YTO
BeCh MEJIKOKJIETOUHBII KOMITOHEHT 3KCIpeccrpoBal T-KiieTouHble MapKephl, a B-kie-
tounble aHTUTeHB (CD20, CD7901) Hecnu TOJbKO KPYITHbIE OJIaCTHBIE KIIETKH C BhIpa-
JKEHHBIM SIIEPHBIM TUIEOMOPMOU3MOM U BBICOKOW MHUTOTHMYECKOU aKTUBHOCTHIO. Juc-
KPETHOE PacrojoXeHUe MOCIEIHUX CPEAU MJIOTHOro T-KOMITOHEHTa HATOMMUHAJIO THC-
Tosiornyeckyto kaptuHy BapuanTa JIBKJI 6oraroro T-kinerkamu (T-cell rich), yto Ha ca-
MOM JieJie ObUIO, TIO-BUANMOMY, HY YeM MHBIM KaK YHUKAJTbHBIM MOP(OJIOTUIECKUM OT-
paxeHueM ¢peHOMeHa PeaKTUBHOCTU T-KJI€TOUHOro 3BeHa UMMYHUTETA B OTBET Ha Ha-
YUHAIOILYI0CsI KOCTHOMO3roBy10 nHBasuwo JABKII (puc. 14 cM. BKIagky).

HemanoBaxxHbM (DakKTOM B 3TOM CBETe SIBJISIETCSI TO, UTO BCE CIyyau (KpOMe OIHOTO)
¢ IEPBUYHOM 3KCTpaHoaaIbHOM Jokanusanueit I BKJI momanu B rpymmy ¢ TMCTOIOrMYe-
CKOl TUCKOPIAHTHOCTBIO MJIH, KaK ObUIO OMPEAEIeHO NMMYHOTCTOXUMUYECKH, C de-
HoMeHOM T-KieTouHol peakiuy. BombIiryio yacTh cirydaeB ¢ IepBUYHOM HOTATBLHOM JIO-
Kanm3anueil akcTpamenyisipHoro cyocrpara JIBKJI otmmuano kak pa3 MUHMMAaIbHOE
KOJIMYecTBO T-KJIETOK B KOCTHOM MO3Te U OBICTPbIE TEMITBI MHTPaMEeayJUIIPHOTO pOCTa
C TIOSIBJICHWEM TIaTOJIOTMIECKUX 6JIacTOB B acmupate. be3ycaoBHO, HalM HaGTIOICHUS
MOTYT CITY>KUTb JIUIITb TTPOJIOTOM JIJIST TTIOCIIEMYIONTNX TITyOOKMX UCCIIEIOBAaHNN MEXaHU3-
MOB MPOTUBOOITYXOJIEBOM aKTUBHOCTU WJIM TOJIEPAHTHOCTU UMMYHHOU cucTeMbl. Takum
00pa3oM, BO3BpaIlasiChb K OCHOBHOM 3aaue paboThI, CIEAYET CKa3aTb, YTO ONTUMAaJIbHAasI
KOMOWHAIIS UMMYHOJIOTUIECKUX METOIOB OIpenesieHrsT XapakTepa JMMGbOUTHON WH-
dunsrpanum mpu JIBKJI MoxeT ObITh olpeeseHa TOJBKO MTOCIe KOMILIEKCHOTO MOpGOo-
JIOTUYECKOT0 MCCIIeJOBaHMsI KaK acrupara, Tak ¥ TperaHoOuonTaTa KOCTHOrO Mo3ra.

I1pu oOHapyXeHUU OTYETIUBOrO 0JIacTO3a B aCIUpaTe KOCTHOTO MO3ra MOXET ObITh
MpUMeHEeHa TPOTOYHAsT ITUTO(QIIyOPUMETPYSI, OTHAKO METOJ JOJDKHO OBITH 00513aTeTbHO
JOTIOJTHEHO CTaHAAPTHBIM KMCCeoOBaHMEM TPeraHOOUOoITaTa, U Mpyu 0OHAPYKEHUU Xa-
pakTepHoii ructonornueckoil kaptunsl J1BKJI mposeneHre MMMYHOTHCTOXMMUYECKOTO
HCCIIeOBAaHUST MOXHO CUUTATh HEIEIeCOO0pa3HBIM.

Oo6Hapyxenue TuMbONTHON MHOUIBTPALINN, MOPGHOIOTUIECKN OTANYAIOIIEHCS OT
OCHOBHOTO 3KcTpaMeny uisipHoro cyocrpata JIBKJI, siBisieTcst aDCOMIOTHBIM MOKa3aHU-
€M U151 MPOBEIEHNSI UMMYHOTICTOXMMUYECKOTO UCCIEJOBAaHUS TPEMMaHOOMONTaTa KOCT-
HOTO MO3Ta.

Jlumdoma Bepkurra

YacToTa mopaxeHus1 KOCTHOTO MO3ra B HallleM HcciieioBaHuU coctaBuia 50 %, mpuieM
JieiKeMM3alusl BOSHUKIIA B 2 ClTydyasix U3 4 Ha paHHUX 3Tarax pa3BUTHUS 3a00JIeBaHMUSI.

KoCTHOMO3roBoi KOMIIOHEHT Kak B aclupaTte, Tak U TPeMaHOOMONTaTe OTIUYANICS TH-
MMAYHBIMY UTSI HO30JIOTH YepTaMU — OJIACTHBI KOMITOHEHT acrpara uMes1 MopGoJIorrio
L3, a B Matepuasie TpermaHoGHONTaTa OOHAPYXMBAIACh XapakTepHasi Mopdoiornyeckast
KapTUHa «3Be31Horo Heba» (puc. 15) (B.J.Bain, 2001 ; C.E Feller and J. Diebold 2004).
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KowmrnexkcHoe uccnenoBanue acpaTa ¢ MpUMEHEHUEM MPOTOYHOM HUTO(IIyOprUMET-
PUU [TO3BOJIUJIO ONPEeTUTb KIacCuuecKuii 1uist tumdomel bepkutra uMMyHOGbEHOTUTT —
coyeTaHue IKCIPecCCUr MoJieKyJl nepudepurdeckux atanoB B-kierouHoit nuddepeHn-
poBKU ¢ akcnpeccueir Moekyisl CD10 (pazymeercst, 9To Tipy OTCYTCTBUU MOpdoiIorum
L3 6bu1a GbI MOKa3aHa OliEHKa MporudepaTuBHON aKTUBHOCTH — ypoBHb Ki-67 1 Haju-
yus TpaHcaokaimu t(8 ;14).

Mopdosnorndeckast KapTiHa TPETTaHOOMOITaTa KOCTHOTO MO3Ta ChITpaia BTOPOCTENIEHHYIO
POJIb YTOYHEHUSI ¥ TeM OoJiee He TpeboBasia MPOBeAeHUSI UMMYHOTMCTOXUMUY TPETIAHOOWOT-
TaToB. B IBYX Apyrux ciydasx ¢peHOTUIT TMMGOMBI ObLT YCTAaHOBJIEH Ha OCHOBaHMM MOP(O-
MMMYHOGhEHOTUTTTYECKOTO MCCIIEIOBAHMST SKCTPaMeIy UIIpPHOTO KOMIIOHeHTa. B acrpare
KOCTHOTO MO3Ta HUKAKVX M3MEHEHMI He OTIPEeNessUIOCh, OMHAKO TIPY TIPOBeaeHNN MOpdoIto-
TMYECKOTr0 MCCIeIOBAaHUsI TPEMaHOOMONTATOB ObLia BBISIBJIEHA MEJKOKIIETOUHAs! 04aroBast
JuMdounHass THOUIBTpaLMsl, KOTopasi B OHOM ciydae 00pa30BbIBaia eIUHUYHYIO HOTYJISIP-
HYIO CTPYKTYPY C YETKUMU KOHTYpaMU Y 30HATBHOCTBIO, & B IPYTOM — MHOXECTBEHHBIE UH-
TpEeCTULIMAIbHbIE MEXTPAOEKY/ISIPHbIE CKOIUIEHHSI 0€3 YeTKMX KOHTYPOB (puc. 16).

JvickopAaHTHBIN TUI TUMOOUAHBIX MHOUIBTPATOB MOCTYXIIT TOKa3aHUEM IJIsI TTPO-
BEICHUST UMMYHOTUCTOXUMHWYECKOTO UCCIIeIOBaHMs TperaHoouornraTtoB. CocTaB 04aro
B 000X CITyJasix OKa3ajicsl CMeIaHHbIM T- 1 B-KJIeTOYHBIM, CO 3HAYUTETLHBIM ITPe00-
JNagaHueM kietok T-nmuHuun. Mopdosorust B-kieTok 6oJiee Bcero HarmoMuHaua 00K
Majioro JuMmdouuTa U He UMesia Hu4ero oodiiero ¢ cyocrparom umaomsl bepkurra. Ta-
KM 00pa3oM, B 3TUX CIIydasx TopaXkeHre KOCTHOTO Mo3Tra ObIIO UCKITIoUueHo (puc. 17
CM. BKJIQIIKY).

[lonBons uTor, MOXHO CKa3aTh, YTO MPH JeHKeMU3alMy BEICOKUIA TpoiudepaTruB-
HBI TOTeHIIUAN KJIETOK JIMM(MOMBI BepKuTTa mpuBOIUT K OBICTPOIl MHTPaMEyJIIsIP-
HOW JMCCeMUHAIMU C TOSIBJICHUEM JIEMKO30IOJ00HO KapTUHBI acrpaTa KOCTHOTO
mo3sra. CneurdUIHOCTh HUTOJOTHYEeCKOro oonuka 6aactoB (L3), B couetaHuu ¢ xa-

Puc. 15. Mopdoaorndeckas KapTiuHa «3Be3aHoe He00» mmbombl Bepkurra B Matepuaie
TpenaHoOHoONnTaTa KOcTHOro Mo3ra. boabnas B. 16 jet. I'emarokcumu-Do3un X 250
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pPaKTePHBIM UMMYHOJOTMYECKUM IIPOGUIEM IKCIIPECCUU MaPKEPOB MeprudeprudecKux
stanoB B-nuHeitHoi nuddepeHIIMPOBKY OIpenessiioT KOMILIEKCHOe MCCliefoBaHue
acrupara Impu JuM@omMe TOCTaTOYHBIM He TOJTBKO IS YCTAHOBJIEHUS TTOPaKeHMS KO-
CTHOTO MO3ra, HO U JUTISI HETTOCPEACTBEHHOM TMAarHOCTUKN BapMaHTa B paMKaX KJ1acCH-
dukamuu BO3 (2001). B 3T0it CBSI3M BCTaeT BONMPOC HE TOJIBKO O 11€J1eCO00pa3HOCTU
MPOBeACHUSI UMMYHOTMCTOXUMUYECKOTO UCCIIeIOBaHNSI TPEIIaHOOMONITATOB KOCTHOTO
MO3Tra, HO 1 BOOOIIe 0 HEOOXOUMOCTH TIPOBENeHUS Take CTAHAAPTHOTO MOP(hOIOTH -
YECKOro MCCJAeI0BAaHMS KOCTHOIO MO3ra IpM Jeiikemusanuu JuMmdboMbl bepkurra
(B.J.Bain, 2001). [{ns ciiydyaeB ¢ TUCTOJOTMYECKOMN TMCKOPAAHTHOCTBIO CUTYalIMs BbI-
TJISITAT 0OpaTHOM, TaK KaK TOJbKO Ha OCHOBAHUY KOMIUIEKCHOTO MMMYHOJIOTUYECKO-
TO MCCJIeIOBaHMS KaK aclipara Tak U 00s13aTeJIbHO TPEIMaHOOMOoIITaTa MOXKHO YCTaHO-
BUTb UCTUHHYIO MIPUPOAY HeXapaKTepHoii Wist TuMboMbl bepkutra 1uMbounHoi uH-
dunbsrpanuun KM.

Hecrannaprablie IMarnocTHYecKue CUTYaluH

K HecTanmapTHBIM TMarHOCTUYECKUM CUTYaLMsIM MOXKHO OTHECTH €IMHUYHBIE IPUME-
pbI JIeliKeMu3aluu JuM@oM, BOBJIeUEHNE KOCTHOTO MO3ra ITpU KOTOPBIX pacCMaTpUBaeT-
Cs1 B MUPOBOM JINTEPATYpe KaK Ka3yMCTUKA WJIM COCTABJSIET B MPOLICHTHOM OTHOLUEHUU
MeHee 5 %. JletanbHoe onucaHue XapaKTepHbIX YepT UX JISMKeMU3alui KpaiiHe BaXHO,
TaK KaK MOXET MOCIY>XUTb MOJEIIBIO IS CO3AaHUSI AMATHOCTUYECKUX aITOPUTMOB.

W3 nono6HbIx BapuaHToB nepudepudeckux B-HXJI B Haliem uccienoBaHuu BCTpe-
TUJIMCh HONATBHBINA BapUaHT JTMM@OMBI MaPTUHAIBHOI 30HBI U NiepBUYHas B-kierou-
Hasi MeIuacTUHaJIbHas TMM@oMa ¢ mopaxxeHreM KOCTHOTO MO3Ta.

Takum 00pa3oM, MOABOMAS UTOT MOXHO CKa3aTbh, YTO UMMYHOTMCTOXUMUYECKOE UC-

Puc. 16. Mopdoaornueckasi KApTHHA MeJIKOKJIETOYHO# JMMGOUTHONH MHUIBTPANUH B
TpenaHo6uonTare 60bHOro JuMpomoii bepkurra. I'emarokcmmmu-303un X 200. BoabHoit
K., 28 aer
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celoOBaHME KOCTHOTO Mo3ra mpu mnepudepruiyeckux B-KIeTOUHBIX HEXOMKKUHCKUX
nuMdomax SIBIsIeTCS] HEOOXOAMMBIM TUATHOCTUYECKUM MEPOIPUSITHEM, KOTOPOE C yc-
MEXOM MOXET CIYXWUThb MEXBAPUAHTHON NMArHOCTUKE WIU CTaAUPOBAHUIO JTUMDOM.
Maxkcumanbshyio nHdopmanmio UI'X — uccinenoBanre MOXeT IaTh TOJIBKO TPU HAJU-
YMU Yy TaToJIora JAaHHBIX KOMIUIEKCHOTO MCCIeJOBaHUSI Marepuaia BCeX CyOCTpaToB
OITyXOJIM B Ka&XXJIOM KOHKPETHOM KJIMHUYECKOM CiTyyae.

BriBoapl

1. MMMmyHOpeHOTUTMPOBaHUE JTUMMPOUIHBIX KJIETOK KOCTHOrO Mo3ra (IpoTou-
Hasl LIUTOMETPUSI, UMMYHOTMCTOXUMUSI) SIBJISIETCSI METOJOM BHIOOpa B JTMArHOCTHKE
U CTaIWPOBaHUU HEXOMKKUHCKUX JIMMOOM IT0 KOCTHOMY MO3Ty. DTO 00YCIOBJIEHO OT-
CYTCTBHMEM MaTOTHOMOHUYHBIX IUTOJOTMYECKUX Y TUCTOJIOTMUECKUX TTPU3HAKOB OIyXO0-
JIEBOTO TTOPaXKeHMST KOCTHOTO MO3Ta ISl OOJIBIIMHCTBA BAPUAHTOB TUMMOM, BhIIEIIsIC-
MBIX cortacHo Kiaccudukaunu BO3 (2001).

2. B-xieTouHbIit XpoHUYECKU i TUMGOJIEHKO3 Wi TUMdOoMa U3 MEJTKUX TUMEPO-
LIMTOB XapaKTepU3YIOTCS UHTEPCTULIMATBbHBIM TUIIOM MOPaXkeHUsI KOCTHOIO MO3ra OIy-
xosneBbiMU B-numdbonnramu, Koskcnpeccupyoiumu aHtureHsl CDS u CD23. dua-
TrHO3 (MJIM TIOpakeHHe KOCTHOTO MO3Ta) yCTaHABIMBACTCS TP MMMYHOIIUTOMETPUYEC-
KOM MCCJIEOBAaHUM acupaTa KOCTHOTO MO3Ta, TpeMaHOOMONCUs ¢ UMMYHOTHUCTOXUMMU-
YeCKUM HCCIIeIOBaHMEM He TTOKa3aHBbl.

3. Tenepanuszannsi MAaHTUMHOKIICTOYHOM JTUM(MOMEBI COIMPOBOXIACTCS IOpaXKe-
HMEM KOCTHOTO MO3ra I0 04aroBoMy (1Mo3xke — 04aroBo-audGy3HOMY) MeXTpabeKy-
JIIPHOMY TUITY, peKe — B COYETaHUU C NapaTpabeKyJsIpHbIM. luarHoCTUYeCKUIT UMMY-
HodeHoTuI omnyxoseBbix B-mumbountos (CD5+CD23-) ycraHaBiauBaeTcs Mo MyHKTa-
Ty KOCTHOTO MO3Ta, UMMYHOTHCTOXMMHYECKOTO MCCIIeAOBaHUS He TpebyeTcs. Mopdo-
JIOTMYECKOe M3yYeHMe TpermaHOOMonTaTa KOCTHOTO MO3ra MoKa3aHo il TUarHOCTUKU
TpaHchOpMaIMK B GJIACTOUIHBIN BapUaHT.

4. [MopaxeHne KOCTHOTO Mo3Ta TIpu (QOJUTMKY/ISIPHOI TUM@OMe HOCUT 0YaroBhIi
XapakTep: apaTpabeKyIIpHbIi, MEXTpaOeKy ISIPHbII TUIT WK UX coueTaHue. KoMmrmeke-
HOE UMMYHOMODPGhOJIOTMYECKOE UCCIeAOBaHUe TperaHOOUoITaTa U acnupara KOCTHOTO
MO3ra ITOKa3aHo BO BCEX CITyJasiX, TaK KaK MO3BOJISIET MPOBeCTH AU depeHIIMaTbHBIN T1-
ar”o3 ¢ JMMGOMOIT MaprMHAIBHOU 30HBI CEJIE3¢HKN U pEaKTUBHBIMU MPOLIECCAMMU.

5. JIumdpoMa MapruHaabHOI 30HBI CEJIe3eHKU XapaKTepu3yeTcsi MHTPACUHYCOM -
TATBHBIM, (DOJUTUKYIIONOMOOHBIM U T GY3HBIM MHTEPCTUIIMATBHBIM TUTIAMUY TTOpaXKe-
HUSI KOCTHOTO Mo3ra. MHTpacMHyCOMIANbHBIM 1 (HOJUTUKYIOTIOMO0HBIN MEXTpabeKy-
JISIPHBII POCT OIMYXOJIEBBIX KJIETOK B KOCTHOM MO3Te SBJISIOTCS CHeUU(bUIECKUMM IS
JMAHHOTO BapMaHTa TUMGOMBI 1 YCTAHABIMBAIOTCS TOJBKO MPU MMMYHOTHUCTOXUMUYEC-
KOM HCCJIEOBAaHUY HAa OCHOBAaHWMW TTOATBEPXICHUST B-KJIETOUYHON TIPUPOIHI OTyXOJe-
BBIX 3J1eMeHTOB 1 o6HapyxkeHus: CD21+CD23+ GomuKyISpHBIX I€HIPUTHBIX KJIETOK.

6. [TopaxeHue kocTHOro Mo3ra npu auddy3Hoi B-kpynHokieTouHoi 1uMpome
BO MHOTOM B3aMMOCBSI3aHO C TIEPBUYHON JIOKAJTM3AINEH OITyXOJIU: JIJIST IEPBUYHBIX HO-
JIATbHBIX JIOKAIU3aluii 6oJjiee XapakTepeH MUMGY3HBIN JTOKAIM30BaHHBIM TUI poCTa
0JIACTHBIX KJIETOK, JIJIs1 SKCTPAHOJATbHBIX — MOP(MOJIOTUIYECKH «TUCKOPIAHTHBIE» CUTY-
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anuu ¢ GopMUPOBaHMEM B KOCTHOM MO3T€ 09aroBbIX CTPYKTYp u3 T-mumdborutos. Um-
MYHOTMCTOXMMUYECKOE UCCIIEA0BaHKEe TPEIaHOOMOoNTaTa HEOOXOAUMO MTPU OTCYTCTBUU
JUMGOMHBIX (071aCTHBIX) KJIETOK B aclKpare KOCTHOTO MO3Ta UJiu Npu Mopdosioruyec-
KUX IIPU3HAKAX «IMCKOPIAHTHOCTI».

7. JInmdpoma Bepkurra xapakrepusyeTcss BHICOKOM YaCTOTOM MOPaXKeHUsI KOCT-
HOTO MO3ra Mo TUIY OCTpOro Jieiiko3a (uutoysornyecku L3-BapuaHt). B cpesax Tpemna-
HOOMOITAaTOB KOCTHOTO MO3ra cpeiay Tuhdy3HO pacTyImmx OGJACTHBIX KJIETOK OTMeda-
I0TCST BKPATUIEHUSI Pa3pO3HEHHBIX MaKpodaroB (KapTHUHA «3BE3HOTO HeOa» KaK U B Iep-
BUYHOM omnyxosn). [Tepudepuueckuii uMmyHodeHoTUN B-01aCTOB C BBICOKOM MPOJIH-
(bepaTUBHOIT aKTMBHOCTBIO YCTAHABIIMBAIOTCS TI0 ITYHKTAaTaM KOCTHOTO Mo3ra. UMMyHO-
TMCTOXMMUYECKOe HMCCIeNOBAHNE TPEMaHOOUONTATOB HEOOXOMUMO TIpY OOHApPYKEeHUN
HETUITMYHBIX (GOPM TUMPOUIHON UHPUIBTPALIMU.

8. B koctHOM Mo3re OGOBHBIX C MMMYHOMOPGHOJOrMYECKU TUarHOCTMPOBAHHOMN
JmMpomoii xenynka MALT-Trna MoryT 0OHapy>KMBaTbCsl 04aroBble MEIKOKJIETOUHBIE JTUM-
(ounHble MHGMIBTPAThI (MEXTPaOEKYSIPHBIE, MapaTpaObeKy/IspHbIE), HATIOMMHAIOIIIE Ha
MopGboI0rnyeckoM ypoBHe JTMMdOMHOe nmopakeHre. B 6obIIMHCTBE ClTydyaeB cOCTaB ATHUX
MHQWIBTPATOB MPEUMYIIIECTBEHHO T-KJIETOUHBIN (PEAKTUBHBIE), UTO MOXKET ObITh YCTAHOB-
JIEHO TPV UMMYHOTICTOXUMUYECKOM MCCIIEIOBAHNY TPETIAHOOMONTATOB KOCTHOTO MO3Ta.

9. [Tpu mnazmMouMTOMax 1 TUMGOIIA3MOLIMTAPHBIX OIMYXOJISIX KOCTHBIN MO3T MO-
XeT OBITh €MMHCTBEHHOW 3KCTPaHOIABHOM JIOKATU3aluel JMMGOMHOTO TTOpaXkKeHUsI,
JIOCTYITHOU [UTSI TUCTOJIOTMYECKOTO MccienoBanus. MiMMyHonorndeckast Bepudukaiums
JIMarHO3a OCHOBBIBAETCS HA YCTAHOBJIEHUM MOHOKJIOHAJIBHOCTH (/) C IONTBEPXKIEHUEM
1a3MokJjieTouHoi nuddepeHunpoku (CD138).
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