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K.C. Ka3nauyeen

OTCPOYEHHbIE MUENOCYNPECCUBHBIE

U MPOANONTOTUYECKWUE USMEHEHWUA KNETOK
NEPUDEPUYECKOA KPOBM U KOCTHOTO MO3TA Y AETEN
B PEMUCCUU OCTPOIO JIUM®DOBJIACTHOTO NEMKO3A

I'V HUU pernonansHoii natonoruu u naromopgonoruun CO PAMH, HoBocubupck

[TpoBeneHue nporpaMMHOI aHTHIICHKEMHUYECKOI XUMHOTEPAITH COTIPOBOKIACTCS JUINTEIbHBIM 111~
TOTOKCHYECKHM BO3/ICHCTBHEM HE TOJIBKO Ha KJIETKH OITyXOJIEBOI'O KJIIOHA, HO ¥ Ha 3/I0POBBIE KJIETKU
KOCTHOT'O MO3ra U nepudeprudeckoil KpoBH. YPOBEHb CIIOHTAHHOM rH0OeN KIeTOK Hanboliee BHICOK
HETOCPEICTBEHHO T1OCIIE OKOHUYAHUS TEPAINNH; MOCTOSIHHO YMEHbBILACTCS C YBEIHUCHUEM BPEMEHU,
MPOIIEIIIETO TOCIE OTMEHBI TEPAINH, HO HE JOCTUTAET KOHTPOJIbHBIX 3HAUCHUI, TOJTyYCHHBIX Y 310-
POBBIX JIMII, U HE 3aBUCUT OT BHU/Ia IPOBEICHHOH Tepanuu. Jloj1s CIIOHTAHHO MOTMOMIMX KJIETOK IIepH-
(eprueckoif KPOBM HAXOAUTCS B MPSIMON KOPPEIISALUH C JI0JICH TOTUOIINX KIETOK KOCTHOTO MO3Tra.
ITporeccrl kneTouHol rudenu B nepudeprndeckoil KpoBU 1 KOCTHOM MO3T'€ TPOTEKAIOT CHHXPOHHO U
OJIHOHAIIPABJIEHHO.

KuroueBble ci1oBa: ocTpblil TUM(OOIACTHBIH JICHKO3, TPAHYIOLUTHI, TUM(QOLUTEI, ATIONTO3, IPOTOY-

Hasg HUTOMETPpUA

COBpEMEHHBII MPOPHIB B JICYCHUM Pa3IMUHBIX
(hOopPM OHKOJIOTUYECKUX 3a00JICBAHMI CBA3AH MPEXKIE
BCEr0 CO 3HAUUTEIbHBIM MPOTPECCOM B PA3BUTUH TaK
HA3bIBAEMON IMPOTPAMMHOM  IMOJUXUMUOTEPAIUH.
Bospiast yacth ycrnexa 3akiIO4aeTcsl B MPABHIBHO
Mog00paHHON KOMOWHAIIMKM PEeKMMa WHTEHCUBHOMW
XUMHUOTEpAINNH, aJeKBATHBIX JO3UPOBOK U COMPOBO-
nuTenbHO# Tepanuu. [1lnpokoe BBeeHNE NMHTEHCHB-
HOHW TIPOTPAMMHOM XMMHOTEPAITNH ITIPU OCTPHIX JTUM-
(dbobnactrbIxX neiiko3ax (OJIJI) y aeTeit mpusero B 1mo-
clemHee ACCATUIIETHE K M3MEHEHUIO TPOTHO3a 3TOTO
3aboneBanus: 70-80% nmereit, 6ompHBIX OJIJI, garor
MTOJTHBIE JUTUTEIbHBIC PEMHUCCHUY, PABHOCHIHHBIC BbI-
3M0POBJICHUIO [2].

V OOJIBIIMHCTBA COBPEMEHHBIX XUMUOTEPATIEBTHU-
YECKHX CPEJCTB OTMEUAETCS T0303aBUCUMBIH 3(PPEKT:
0oJiee BBICOKHE JJO3UPOBKHU UCIOJIB3YEMBIX TIperapa-
TOB BJIEKYT 3a OO0 MOBBIIIEHNE BEPOSITHOCTHU aJICK-
BATHOT'O OTBETA HA TEPAIUIO U, KAK CII/ICTBHE, yBEIHU-
YeHHE YacTOThl HACTYIUICHMsI peMHCCHH. B To ke
BpeMsI MHTEHCHBHAsI XWMHOTEPAIUs, CTOJb 3dek-
tuBHas B JeueHnu OJ1JI, He melicTByeT N30MpPaTeIIbHO
Ha OITyXOJICBBIC KJICTKH, a OKa3bIBACT IIUTOTOKCHYC-
ckuit 3¢ peKT Ha OBICTPO OOHOBIISIOIIUECS TKAHU
GOJIBHOTO U, TIPEXK/IE BCEro, HA KPOBETBOPHYIO CHUCTE-
My [3]. OmHIM U3 OCHOBHBIX OapbepOB Ha ITYTU YBEIU-
YEHUS JO3UPOBOK SIBJISETCS YyTHETEHNE KOCTHOMO3IO-
BOTO KPOBETBOPEHUS, KAK BBI3BAHHOE HEMOCPEICT-
BEHHBIM BIIUSIHUEM OJIHOTO Iperapara, Tak U BO3HU-
Karollee B pe3yIbTare JUIMTeIbHOIO0 TPUMEHEHHUS He-
CKOJIbKUX JIEKAPCTB.

N3yueHne OTCpOUYEHHBIX MHUEITOTOKCUYECKUX (-
(hbeKTOB XMMUOTEPATIMN HAXOUTCS B HACTOSIINH MO-
MEHT B Ha4aJIbHOU cTaauu. IMeHHO OHM TIpeacTaBIs-
FOT OCOOBIN MHTEPEC TSI IKCIIEPTHOM OLIEHKU COCTOSI-
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Hus nereit, nepenecuux OJIJI, mocne mpekparneHus
neuyenusi. B padorax E.b. Bnagumupckoii [2, 3] moka-
3aHO, UTO y TaK HA3bIBAEMBIX “IOJTOXHUTENEH”’, mepe-
Hecinx OJIJI, HopManbHbIN JTEHKOIUTAPHBIN COCTaB
KPOBHU COYETAETCS C CEPbE3HBIMHU HAPYLIEHUSIMU MHe-
JIOTI033a, B OCHOBE KOTOPBIX JISKUT MOJABIEHUE aK-
THUBHOCTH I'PaHYyJOLUTAPHO-MaKpOdaralbHbIX Mpes-
LIECTBEHHUKOB.

UccnenoBanus 1ocieiHuX JIeT IO03BOJISIIOT yTBep-
KIaTh, YTO OCHOBHBIM LIUTOTOKCHUYECKUM MEXaHU3-
MOM IIPOTHBOOITYXOJIEBOM TEpaNUy SBIISIETCS MHTYK-
LMl alonTo3a B KieTkax-Muinensx [1, 2, 4, 5]. Anon-
TO3 — 9TO aKTUBHas (popma rudenn KIeToK, KoTopas
pa3BUBaeTCs KaK OTBET Ha JICHCTBUE pa3IMYHbBIX 9K30-
TEHHBIX M 3HJIOTEHHBIX CUTHAJIOB U INPOSIBIISIETCS B
rIyOOKOM HapyILIEeHU! SHEPIeTUKU KIETKU B PE3yIib-
TaTe TUCPYHKIIMI MUTOXOHApUIA, B ierpaaarmu JJHK
1, KaK CJIeACTBUE, B ITIOTepe KIETKON 4acTH reHeTuye-
ckoro Marepuaia [1, 4]. AonTo3 siBisieTcst 3HEproem-
KUM IIpoleccoM; TpeOyeT NepecTpOKU KIETOYHBIX
MeMOpaH, CUHTe3a U aKTUBALMH LIeJIOTro psiia MaKpo-
Moutekysl. OH Urpaer BaXKHyl0 poJib B MOAAEPKAHUU
TTOCTOSTHCTBA YMCIIEHHOCTH KJIETOK B OpraHax W Iie-
JIOM OpraHU3Me, PETYJISLNN COCTaBa KIETOYHBIX I10-
MyJSAINNA, yaaJdeHus “cTapbix” KIETOK | T. 1. [1-6].

OTcpoueHHBII PPEKT XUMHOTEPATIEBTUYECKUX
BO3JIEICTBUHN, UX BIMSHHE HA (DYHKIIMOHAIBHOE CO-
CTOSIHUE MHEJIONO033a B PA3JIMYHBIE MEPUOJIBI 11OCIE
OTMEHBI Tepaluu MOKa He HCCIeN0oBaHbl. M3ydyeHue
9TUX BOIPOCOB MPEICTABIISAETCS BECbMa aKTyalIbHBIM
KaK JIJIs1 OLIEHKU COCTOSIHUS TeMOII093a Yy JIeTel, repe-
gecmux OJIJI, Tak U I gajJdbHEHIIEH ONTUMU3AIINT
MPOrpaMMHOMN aHTUJIEHKEMUUECKON TepaIiuH.

Metoauka. MatepuajioM UCCIEIOBAHUS CI1YKUIU
niepudepuueckast Kpob (ITK) n koctubrit Mmosr (KM)



36 nereit, Haxoasmxcst B pemuccun OJIJI, momyuas-
mux jiedeHue o nporokoam ALL BFM-90 (n=22) u
ALL MB-91 (n=14). Bce netu ObLIM pa3JielieHbl Ha
Tpu rpynmsl: 1-s rpynna — 8 nereit ¢ JIMTeTbHOCTHIO
Mepuo/ia, MPOIIEIIIEro MOClIe OTMEHBI TEparuu 10
roja; 2-s rpynma — 11 neteit (mocie OTMEHbI Tepanuu
MPOILIO OT rofa JI0 ABYX JIeT); 3-s rpymnma — 17 neteit
(TIocite OTMEHBI Tepalluy MPoNLIo OoJIee NBYX JIET).

Hccrmeqosanus Mopdomorndeckoro cocraBa IIK
nmpoBommich Ha aHamm3atope ARGOS COBOS
5 DIFF; uccneqoBanus Mop(oI0OrHIecKoro cocTaBa
KM — mpu momommu CBETOBOW MHUKPOCKOITHH C OKpa-
IIMBAHMEM Ma3KOB reMaTOKCUIMHOM 1 S031HOM.

OLeHKy YpOBHSI CIIOHTAaHHOTO aIloITOo3a KJIETOK
KM u IIK npoBoawim ¢ UCIIOIb30BAHUEM PEAKTUBOB
Habopa — “PermoCyte-FP™, WBL 1010" (“BioErgo-
nomics”, USA) [7, 8]. CTo MUKPOIUTPOB LEIbHON
KpPOBU WJIM MOHOHYKJIEApHOW (paKIMu KOCTHOTO
MO3Ta, BBIJIEIEHHON Ha TrpajueHTe (pukouia ¢ rmioT-
HocThio 1,077 t/mMn, ueHTpudyrupoBasm B 1 M
dbochaTHO-coNIeBOro Oydepa B TeUueHHWE 5 MUH IIpU
1000 o6/muH. Ocanox pecycrnieH3upoBain B 2 M 1%
MepMeadIIN3UPYIOIETO PACTBOPA C HEMEIJICHHBIM
(uxcuposanuem B 10% duxcupyromiem pacrsope. Jla-
Jlee KJIeTKM MHKyOmpoBanu 30 MUH IIpU KOMHATHOM
TeMIlepaType AJIs 3aBEPIICHUs JIN3UCA SPUTPOLIUTOB.
[To 3aBepieHnn MHKYOAMU KIETKU ABYKPATHO OT-
MBIBAJIU, OKPAIIMBAJIU TPOTIHINS HOIUAOM B KOHIICH-
Tpauuu 4 MKI/MJI KJIETOUHOU CYCIIEH3UU B TEUCHHE
40 mun ipu 37 °C. ITocie okpalmmBaHus TPONU3BOHU-
JIM aHaJIN3 UHTEHCUBHOCTH (MIFOOPECHEHIINY Ha MPO-
tounoM rutodaroopumerpe FACSCAN BD B quamna-
3oHe I1'y 10000 kieTok. AHATM3UPOBAIH pacIipeeiie-
Hue [JHK u onpenensinm 100 runoauIuIoOnIHbIX KiTe-
TOK BO Bcel kiretouHoi nmomynsunn (s [TK 1 KM),
JTUMQOIIMTAPHOM U TPAHYJIOIMTAPHOM KIIacTepax
(mms T1K), BBIZICIEHHBIX IO CBETOONITHYECKIM Xapak-
TEPUCTUKAM.

PesyabTatsl. [TpoBenennble vccine10BaHUs COCTa-
Ba IIK mokasanu, 4To KOJIUYECTBO TPAHYIOIUTOB U
TUM(}OLIUTOB y UCCIIETyeMBIX OOJBHBIX BO BCEX BbIJIE-
JIEHHBIX T'PYIIaX He OTJIMYAETCS OT HOPMaJIbHBIX 3Ha-
yenwnii (puc. 1). He BoIsiBIIeHBI Kakue-IMO0 U3MEHEHUS
B 3aBUCHMOCTH OT BuAa Teparuu (tadi. 1). I[ToxydueH-
HBIE JJAHHBIE CBUACTEILCTBYIOT O TIOJTHOM BOCCTAHOB-
JIEHUU KJIETOYHOTO CocTaBa Nepuepnieckoii KpoBU
T10 3aBEPIICHNH TEPATTNY BHE 3aBUCHMOCTH OT €€ BU/Ia
U JUTATEITHHOCTH.

Tabmuua 1
KosmyecTBo rpany/iouMToB u JIMM(OLMTOB
B 3aBHCHMOCTH OT Bua Tepanuu (M+tm)

Bupg n | Jleiikonursl, | 'panynonutst, | JIumdouuTst,
Teparnuu x103/mwm3 x103/mm3 x103/mm3
MB-91 14 7,4+0,64 3,97+0,51 2,09+0,12
BFM-90 22 7,3£0,32 4,12+0,24 2,07+0,11
Kontpon | 20 7,6+0,56 4,32+0,24 2,75+0,29
b
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Tem He MeHee TPU U3YYEHUH CIIOCOOHOCTH K CIIOH-
TaHHOMY aronTto3sy kieTok 1K 6s110 BbIsIBIEHO 3HA-
YUTENBHOE YBEIMYEHHUE JTOJIM AONTOTHYECKUX KJle-
TOK KaK Cpe/id FPaHyJIOLUTOB, TAK ¥ Cpean TUMQOLHU-
toB [1K nereit, mepenecinx xumuortepamnuto (puc. 1).
o5 anonTOTHYECKUX KJIETOK CHI)KAJIACh C YBelInYe-
HUEM BPEMEHH, IPOLIEIIET 0 IOCIe OTMEHbI TEPAIUH,
HO HE JOCTUIajia KOHTPOJIbHBIX 3HaueHui. Hanuuue
1yOOKHMX (PYHKLIMOHAJIBHBIX M3MEHEHUI B KIIETKax
IIK npu coxpaHHOM KJIETOYHOM COCTaB€ B TE€UEHUE
JUTUTEIBHOTO BPEMEHU CBHJIETEIIBCTBYET O BO3MOXK-
HBIX TIEPECTPOMKAX, MPOU3OMICIIINX IO BIMSHHEM
XMMHOTEPANNH B KOCTHOMO3TOBBIX KIIETKAX.

YpoBeHs ancamosa,

& Nursthoupme, 1000/m

' YpoBeHs ananmoaa, Y

MpasynounTEL, 1000MMM
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Puc.
aroINTOTUYECKUX KJIETOK B 3aBUCUMOCTH OT JUIUTEILHOCTH
MepUoa MOociie OTMEHBI TepaIun

1. KonynuecTBO IpaHyIOUUTOB, JTUM(OIUTOB U

Js BBISIBIICHUSI JaHHBIX M3MEHCHUIl B IIYHKTATE
KM 06b1umn u3ydeHs! comepskaHue KIeTOK-TIPE/IIIecT-
BEHHUKOB — OCHOBHOT'O 3B€Ha PEIPOIYKIIUU TeMOTI03-
3a, JMOJS MPoNMpEepUPYIONINX W HEIPOIU(epHpyIo-
IIMX TPAHYJIOIUTOB M YPOBEHb CIOHTAHHOT'O aTlOTTO-
32 KOCTHOMO3BTOBBIX KJIeTOK. [1pu rccrenoBanuu yuc-
J1a KIJIETOK-IIPEIIECTBEHHUKOB ObUIO OTMEYEHO, YTO
BO BCEX TPYIIax J0JII HEMPOIUPEepUPYIOMIUX IPaHy-
JIOIIUTOB HE OTIINYAJIACHh OT HOPMaJIbHBIX 3HAUCHUI 1
JOJIs1 TPOIH(EPUPYIOIINX KIETOK ObLIa CHUXKEHA BO
BceX Tpynmnax nanueHToB (tadi. 2). [Mo-Bumumomy,
MoJIep’KaHie HOPMaJIbHOTI'O YUCTIA U COCTaBa KIIETOK
IIK y o0GcnenoBaHHBIX OONBHBIX CBSI3aHO C ITOBBIIIIE-
HUEM TIpOTU(EPaTHBHON aKTHBHOCTH KIICTOK-TIPENI-
IIECTBEHHUKOB.

Tabmuma 2
[Toxa3zaTenu MuenorpamMm nocjie orMeHs! Tepanuu (M+tm)

I'pynst IIponmudepu- | Hemponudepu- | OtHOUICHUE
HaOITIOICHUST pyromiue pyroniue nponud./
I'PAHYJIONUTHI, | TPAHYJIOIUTHI, Herponud.
% %
1-51 14,3+£2,1 38,1+7,2 0,48+0,16
2-51 14,6%1,9 38,8+3.8 0,51+0,11
3-st 13,2+1,8 38,154 0,35+0,03
Kounrpois 18,9+0,7 38,3+0,9 0,49+0,07
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Cnonrannsiit anonto3 KM onpenensau s Bcel
COBOKYITHOCTH SITPOCOJIEPKAIINX KOCTHOMOBTOBBIX
KJIETOK, HCKITIOUasi 3peltble HeUTpOodUIThl (MOHOHYKJIIE-
aprHas ¢paxnuss KM). ITomydeHHbIe TaHHBIC CBUIIC-
TEITBCTBYIOT O TOM, UYTO YPOBEHH CIIOHTAHHOTO aIloll-
TO3a IOCTOBEPHO CHIKAETCS Y MAIIMEHTOB C JUTUTEIb-
HOCTBIO TIEPHO/Ia MTOCIIE OTMEHBI Teparnu 0ojee AByX
net: 1-sa rpynma — 7,55%1,49%; 2-s rpymma — 8,55+0,9%
u 3-a rpynmna — 5,79+0,95%. Paznuuus g1ocTOBEpHBI
npu p<0,05 mexny 2-it u 3-i rpynnaMu.

[Tpu 5TOM OTMEUYEHA MOJI0KUTETbHASI KOPPEIISIIH-
OHHasI CBSI3b MEX/y YPOBHEM aronTo3a kjieTok KM u
ITK (puc. 2). D10 moaTBEPXKIAET TUIIOTEY, UTO YCUJIE-
HUE aIoNTOo3a SIBIISIETCS] YHUBEPCAITHHBIM (DEHOMEHOM
OTCPOUYEHHOTO ACWCTBUSI XMMHOTEPAITHH, BHIPAKAIO-

¥ r=0,73273

20

- Regression
<" 95% confid

Puc. 2. KoppensiLiuoHHas CBSI3b MEX/y YPOBHEM CIIOH-
TAHHOI'O arlonTo3a KJIETOK KOCTHOI'O MO3ra u HEﬁKOHI/ITOB
nepudepruIecKoit KpoBH.
ITo ocu X — ypoBeHb CHOHTAHHOT O anonTosa Kierok KM, %; mo ocu Y — ypo-
BEHb CIIOHTAHHOTO aronTo3a jeiikonutos [1K, %

r=10,68347

0 X
1} 4 B 12 16 20
o Regression

©5% confid

Puc. 3. KoppensiiimoHHast CBSI3b MEXTy 10JIeH mposinde-
PUPYIOLINX KJIETOK U YPOBHEM CIIOHTAHHOTO arloITo3a Kile-
TOK KOCTHOI'O MO3ra.

TTo ocu X — ot nposudepupyronmx kierok KM, %; o ocu Y — ypoBeHb
CITOHTAHHOTO amomnTo3a KieTok KM, %
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LIMMCS B OIMHAKOBOM CTENEHU BO BCEX 3BEHbSIX [EMO-
nos3a. OJHAKO HAIU4YUE IOJIOKUTENIBHON Koppens-
LIMOHHON CBSI3M MEXIy AoJel Ipoiaudepupyromux
KJIETOK M YPOBHEM CIIOHTAaHHOTO aronTo3a KIIETOK
KM pns 1-#1 n 2-# rpynm, a Takke OTHOCHUTEIbHOE
yBEJIMUCHHE O MpOoJudepupyrommx kietok KM
JUUTSE 9TUX )K€ TPYIII (Ta01. 2) CBUACTEIBCTBYIOT O TOM,
YTO B IIEPBBIE /1Ba ['0/1a TIOCIIE OTMEHBI XMMHOTEPAIIUU
MOBBIIIEHNE CHOHTAHHOI'O AaIoNTO3a MMEJIOMIHBIX
KJIETOK KOMIIEHCUPYETCSl YBEJIMUYEHHUEM JI0JIU IIPOJIU-
¢depupyromero nyina KM (puc. 3).

3akmoyenne. TakuM 006pa3oM, MPOBEACHHBIE HC-
CJIEZIOBAHUS IEMOHCTPUPYIOT HAJIMUYUE UIUTEIBHOIO
OTCPOYEHHOI'0 MPOAIONTOTUYECKOTO BO3/eHCTBUS
AHTWIEHKEMUYECKON IOJUXUMHOTEpAllMM Ha BCe
3BeHbsl TreMoriod3a. CrnocoOHOCTh K CIHOHTAaHHOMY
aItoITO3y YMEHBIIACTCS 110 MEPEe yUTMHEHUSI TIEPUO-
J1a, IPOUIE/IIEro Tocie OTMEHbI Teparnuu. HecmoTpst
Ha TIOBBIIICHHBIH yPOBEHb CIIOHTAHHOT'O arolTo3a,
kommdecTBo JeiikonToB [TK y 00IbHBIX BCeX CPOKOB
HaOJIIOIEHUS TOJIEPIKUBAETCS HA HOPMATHbHOM yPOB-
HE, 4TO, BEPOSITHO, KOMIIEHCUPYETCS YBEINUYECHHEM
o nponupepupyronux kierok KM. Paznmuunii B
CTETEHH BBIPAKEHHOCTH MTPOLIECCOB KIETOUHOM rude-
U MeXAy Tepanueil mo mnporokonaM BFM-90 u
MB-91 BBISBUTH HE yIATIOCH.

LONG-TERM MIELOSUPRESSIVE AND PROAPOP-
TOTIC CHANGES OF BONE MARROW AND PE-
RIPHERAL BLOOD CELLS IN CHILDREN WITH
REMISSION OF ACUTE LYMPHOCYTIC LEUKEMIA

K. S. Kaznacheev

The program of antileukemic chemotherapy treatment is
followed with long-term cytotoxic effects not only for tumor
cells but also for healthy cells of bone marrow and periphe-
ral blood. The highest level of cell death could be seen imme-
diately after the end of the therapys; it is constantly reduced,
but it can not reach the control level and it does not depend
on chemotherapy variant. Percent of dead peripheral blood
cells is in positive correlation with the level of dead cells in
bone marrow. Cell death processes in peripheral blood and
bone marrow have the same vector and are synchronous.
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