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OCOBEHHOCTU ®APMAKOOIMMYECKOWN PErYNAUUU HAPYLLEHUN
UMMYHHOI'O OTBETA, OBYCJTIOBJIEHHbIX MPUMEHEHUEM
LUUKNTODPOCPAMUOA
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Capamosckuli 0eHHO-MeAUYUHCKUL uHemumym

B akcnepumeHTax Ha GecnoposHbix 1 NuHUM CBA Mblluax ycTaHOBREHO: UMMYHOMOAYNATOPbl — T-akTUBMH, MUe-
nonua v NONMOKCUAOHWIA, NPUMEHSIEMbIE eXeaHeBHO B fo3e 10 MKI/KT B Teyexne 10 AHEN, NpK UCNONb3OBaHUU LIUKAO-
tocchamuza B pexume NOBLILLEHHO| "A030BON MNOTHOCTM" cnocoBCTBYIOT CYLLIeCTBEHHOMY BOCCTaHOBINEHMNIO aKTUBHO-
CTW ECTECTBEHHbIX KNETOK-KUNNEPOB, aHTUTENO3ABUCUMON KITETOYHON LIUTOTOKCUYHOCTH, (hyHKLIMN MaKpO(aros.
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FEATURES OF PHARMACOLOGICAL REGULATION OF IMMUNE
RESPONSE DISTURBANCES CAUSED BY CYCLOPHOSPHAMIDE

P. F. Zabrodskii, G. S. Terentiuk, I. A. Plakhuta, V. V. Serov

Abstract. In experiments on outbred and CBA line mice we have established that such immunomodulators as
T-activine, mielopide and polyoxidonium in the dose of 10 Hg/kg daily for ten days while administering cyclophosphamide
as a "dose-dense" chemotherapy invoked significant restorative activity of natural killers, antibody-dependent mediate

cell-mediated cytotoxicity, function of macrophages.

Key words: cyclophosphamide, immunosuppression, correction, immunomodulators.

BaxHelwed coctaBnswuwleil coBpemeHHOM
XumuoTepanun  ABNseTcs  uMmyHopeabunurayus,
HanpaBneHHasi Ha peajanTauuio NOBPEXAEHHON
VUMMYHHOW CUCTEMbI A0 YPOBHS, AOCTATOYHOrC ANSA
obecnedeHuns kak NPOTUBOUHMEKLMOHON, TaK U nNpo-
TUBOOMYXOMNEBOW YCTOWYMBOCTN oOpraHusma. [lpu
neyeHnr BonbLINHCTBA 3110KAYECTBEHHLIX Onyxonen
C ycnexoMm npumenseTtca uuknogocpamug (Lid) —
LuroctaTudeckoe ankunupytowiee cpeacteo. OaHa-
KO XOpoLIO M3BECTHO, YTO LIP nposBnser BbipaxeH-
HO@ UMMYHOAENpeccuBHoe AENCTBUE, AEMOHCTPU-
pysi CynpecCOpHYI0 aKTUBHOCTb KakK B OTHOLUEHWM
nponuepupyoLmMx, Tak n “noKosLmMxcs” UMMYHO-
KOMneTeHTHbIx kneTok [5, 7]. lNpenapar ssnsercs
LUMTOTOKCUYHBIM AnA B-nUM@OUUTOB U yrHeTaeT ux
CTUMYNUPOBaHHY0 nponudepayunio, okasbiBaeT pe-
Ayuupyloulee [AeACTBUE Ha aKTUBHOCTb T-nnM-
thoumuToB, MHTUOMPYS BblpaboTKy UMM UHTEpnehku-
Ha-2, KpoMe TOro, OH NOBPEXLaeT ECTEeCTBEHHblEe
kreTku-kunnepbl — EKK [6]. 3Tu ocobeHHoCcT BbicO-
K03(h(PEKTUBHOTO B OHKOMOrMYECKON NpakTuke npe-
napara onpefensiT HeobXoAUMOCTb YTOYHEHUS
cnocoboB  hapMakosiorMyeckoi  Koppekuun Hapy-
LEeHHbIX PYHKUUA UMMYHHOA CUCTEMbI MYTEM MpK-
MEHEHNA UMMYHOMOAYTUPYIOLLMX CPELCTE.

K nMmyHOoMOaynsaTopam, BOCCTaHABNUBAOLWMUM
dyHKuMOHMpoBaHne dharoumToB U EKK, a Tawke
AedekTbl ryMopanbHOro UMMYyHUTeTa, OTHOCST no-
nuokcuponuin (MO); cpeacTeom, BOCCTaHABNUBAKD-
LM rymopanbHbii UMMYHUTET, CHUTAIOT Muenonua,
K npenaparam, perynupyrowmm pyHKLUUNOHUpOBaHWe
T-knNeToyHoro 3BeHa npuuucnaloT T-akTusuH [4].
Tak, UMMyHOCTUMYnupYoLMA adpdekT T-akTUBMHA
obycnosneH aktusauuen T-numboOUUTOB U MaKpo-
daros, yyacTsylolwmMx B peanu3dauyumn T-3aBUCUMBbIX
UMMYHHbIX peakLUuii 1 aHTUTEeNno3aBUCUMON KNeToY-
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Hoi umToTOoKCMYHOCTM (A3KL]) EKK [3]. OeictBue
muenonnaa obycrnoBneHo He TOMbKO ero akTusm-
pytowum BNusHUEM Ha B-kneTouHble UMMYHHblE pe-
akyun [4], Ho NPAMO UMK KOCBEHHO U Ha Apyrue um-
MyHHble peakuuu [2, 5]. YunTbieas adeKTUBHOCTb
T-aktuBnHa [2] u muenonuaa [5] Npy HEKOTOPbIX
UMMYHOAEMULUNTHBIX COCTOAHUAX, LenecooBpasHo
NPOBECTU CPaBHUTENbHYIO OLUEHKY MX AEWCTBUMA Ha
UMMYyHHbIE peakuun nocne npumeHenns Lid [2, 6, 7, 9],
UMmMmyHoCTUMYNAUMS npy ncnonb3osBaHum 1O cas-

3aHa C €ro aHTUOKCUMAAHTHbIM, WMMYHOKOPPEru-
pyloLuM, = OETOKCMKCMKALMOHHBIM, TrenaTonpoTek-
TUBHbIM, a Takke wmembpaHocTabuananpyoLmm

Aencreuamu [8]. CnepyeT nonaratbh, yYto o6ycnos-
neHHble BnuaHuem LI® HapylieHus UMMYHHOTO ro-
MeocTasa MoryT 6biTb B OnpefAeneHHol CTeneHu
BOCCTaHOBNEHb! NpumeHexHuem MO.

LENNbL PABOThbI

OueHnTb cpaBHUTENbHYK 3HEKTUBHOCTb
T-aktuBuHa, muenonuaa u MO npu capmakonoru-
4YECKON KOPPEKLNM HapyLUeHuit UMMYHHOro OTBETa,
PasBUBLLMXCSA NMpPU MOAENNPOBaHUN B 3KCNEPUMEH-
Tax Ha XUBOTHbIX METOAWKA UCMONb3oBaHus Ll
B pexxume noBbllLIEeHHON "fAo30Boi nnotHocTu' [11].

METOOUKA NCCNEQOBAHUA

JKCNEPUMEHTLI NPOBOAUNUCE Ha GeCnopoaHbIX
v nuHum CBA mbiwax oboero nona maccoi 18-22 r.
Li® BBOAnnM BHYTpUBpPIOLLUHHO B Ao3e 150 mr/kr Ha
1, 4 n 7-i pHu uccneposaHus [11, 12]. UmmyHocTyH-
MynaTopbl — T-aktuBuH, muenonug, MO — seogunu
BHYTPUMBbILLEYHO exeaHeBHo B fgose 10 mkr/kr ¢ 1-ro
no 10- geHb nccnenoBaHua. Nokasatenn cucTemsl
UMMYHUTETa oueHmBanu dyepes 10 cyTok nocne co-
BMECTHOro npumeHeHus Li® u ummyHomogynaTopos
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MeTofaMu, oBLLENPUHATEIMU B AKCNEPUMEHTaNbHON
uMMyHotbapmakonorum [2]. F'ymopanbHylo WMMYH-
HYI0 peakumio K T-3aBUCUMOMY (3puTpouuTam bapa-
Ha — Ob) n T-HezaBucumomy (Vi-Ag) aHTureHam on-
pedenany no Yucny aHTUTenoobpasyrolmnx KneTok
(AOK) B ceneseHke 4yepe3 4 CyToK nocne BHYTpW-
GPIOLLIMHHON MMMYHWU3aLMM HENHOPEAHbIX MbilLed
OaHHbIMU aHTUreHamu B Ao3ax 2:10° kneTok 1 8 MKr/Kr
COOTBETCTBEHHO Ha 6-e CyT. nocne rnpuMeHeHns
npenapatoB. B ucnonb3oBaHHbIX TecTax rymopane-
Has UMMYHHas peakuus Ha BeefeHve Ob xapakTepu-
3yeT cnocoBHOCTs Makpodaros v T-numdoLuTos
yyacTBOBaTh B NpoAykuu B-numcoumutamm (nnas-
matudeckumi kneTkamu) IgM, a Ha BeefeHne Vi-Ag —
cnocoBHocTb B-knetok cuHTeauposars IgM [5]. ASKLY
(pyHKUMIO K-KNeToK) wWccreaosanu CrekTpodoTo-
METPUHECKM C MUCNOMb30oBaHWeM cnneHouutos Ha 10-
€ CyTKM OT Hayana UCnosib30BaHusA npenapara y uM-
MYHU3UPOBaHHbBIX 10® 3B GecnopoaHbIX MbilLed Ha
6-e CyTku nocne umMmyHusaLmu. AktueHocTb EKK on-
peaensnu no nokasatenio ecTecTBEHHOW LINTOTOK-
cnyHocTy (ELL) cnektpodoToMETprYecku.

CrocobHOCTb MakpodparoB K WHAYKLUUK TyMO-
panbHoro ummynHoro otseta (CMUITMO) uccneao-
Banu no uucny AOK k 3B y Mblleii-peunnmeHToB
nuHum CBA. Makpodary OT CUHIEHHbIX Mbilliei-
AOHOpOB MepeHocuny peuunueHTam Ha 10-e cyT.
nocrne KoMBUHUPOBAHHOrO NPUMEHEHMUS U3y4YaembiX
npenapatoB. 3a 1,5 4 4o nepeHoca nepuToHeanb-
HbIX MakpogharoB B OpOLLIHYK NOMOCTb MbiliaM-
AOHOpam BBOAMNN 2 5-10° 36 B 0,1 mMn chuamonoru-
yeckoro pacteopa [10]. MonyyeHHble AaHHble obpa-
HaTbiBaNy CTAaTUCTUYECKU C UCMONb30BaHUEM t-Kpu-
Tepus goctosepHocTy CTboAEHTA.

PE3YNbTATblI UCCNEAOBAHUA

N UX OBCYXOEHUE

MpumeHenne L|® BbI3biBANO BTOPUYHOE UMMY-
HoAeUUMTHOE COCTOAHUE, KOTOpOe XapaKTepuso-
BanOCb 3Ha4YMMOMN peaykuuein T-3aBUCUMOro aHTu-
Tenoo6pasosanust (4mcna AOK k OB) u T-Hesa-
BUCUMON aHTUTenonpoaykuumn (Yucna AOK « Vi-Ag).
Tak, uncno AOK k 3B u Vi-Ag cHuxanock cooTBeT-
cTBEHHO B 4,57 u 4,38 pas (p<0,05) (tabn. 1). Mpn
3TOM MO CPABHEHMIO C NokasaTensmMn nocne u3onu-
posaHHoro BosgeincTeus LI®, mvenonua, T-akTuBUH
n MO, NpUMEHsBLUMECA KOMOWHWPOBAHHO C UMTO-
CTaTUKOM, MOoBbiLANUM TUMYC3aBUCUMOE aHTUTeno-
obpa3osaHne COOTBETCTBEHHO B 3,34; 2,56 1 3,09
pa3 (p<0,05), a T-HesaBucumoe — B 3,16, 2,62 w
2,81 pas (p<0,05) cooTBETCTBEHHO.

B pesynbTate W30MUPOBAHHOMO BO3AEHCTBUA
Ll® cylwecTBEHHO CHWXanNnCb aKTUBHOCTb EKK,
A3KLl, a Tawke cnocoBHOCTb Makpodaros K UHAYK-
LM TyMOParnbHOro MMMYHHOrO OTBETa — COOTBETCT-
BEHHO B 3,24: 3,41 u 3,48 pa3 (p<0,05). NpumereHune
muenonuaa, T-aktusuHa n MO B koMBuHaUumM C Lo
Bbi3blBANO YBEIMYEHUE MO CPaBHEHUIO C napaMer-
pamu nocne BO3AENCTBUSA TOMbKO UMTOCTaTHKa EKK
B 1,99; 2,4 u 2,74 pasa (p<0,05), A3KU -8 2,0; 2,50
u 2,93 pasa cooteeTcTBEHHO (p<0,09), a cnocob-
HOCTb MakpodaroB K WHAYKUWM rymopanbHOro vm-
MyHHoro oteeTa — B 2,39; 2,82 1 3,14 pas3 (Tabn. 2).
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Tabnuua 1

BnuaHue UMMYHOCTUMYMNATOPOB Ha ryMopanbHbie
WMMYHHbIE peakuMm Mbilen nocne sosaencrsus LU®
(n =8-12), Mtm

Cepun onbITOB AOK k 3B, 10° AOK k Vi-Ag, 10°
KoHntpornb 39,8+2,8 30,2+2,3
Lo 8,7+0,9* 6,9+0,8*
Li® + muenonug, 29,1+2 1** 21,8+2,2*
L{® + T-akTuBUH 22,3+2,0™* 18,1+1,8**
Lo + MO 16,9+1,6** 14,4+1,3**

MpumeuaHne. 3aecb 1 fanee B Tabn. 2: * ~ p<0,05 no
CpaBHeHWIo ¢ KoHTponem; ** — p<0,05 no cpaBHEHNIO C KOHTPO-
nem 1 nokasaTtenem npu ucrons3opaxnum Lid.

Tabnuua 2

BnusHue MMMYHOCTUMYNATOPOB Ha KIleTOYHbIe
MMMYHHbIE peakuuu Mblwen ¥ CMUTMO
nocne BosgeiictBua LI® (n = 8-12), Mtm

Cepuu onbiTOB ELU, % A3KU, % Agwggoms
KoHTponb 32,1+2 1 10,9+0,9 9,84£0,7
Lo 9,9+0,1,1* | 3,240,3* 2,8+0,2*
L® + muenonua | 19,7+1,4** | 5,9+0,6™ 6,7+0,8**
L® + T-akTneuH | 23,8+1,9** | 7,5+0,6 7,9+0,6**
Lo + NO 28,1+1,7** | 9,4+0,7**| 8,8:0,8*

MexaHuam pegykumn Li® rymopanbHbix, Kne-
TOUHBIX WMMYHHbIX peakuuit u cnocobHOCTW Makpo-
aroB K MHAYKUWKM ryMmOpanbHOro MMMYHHOMO OTBETa
obycnoeneH wucTolleHnem B-kneTouYHO-3aBUCHMbIX
nynos B ceneseHke u numdoyanax, cynpeccuei
hyHKLUN MOHOLMUTapHO-MakpodararbHoW cucTemsi,
npsmoro nospexaerna Li® Heapenbix KOMMNOHEHTOB
KOCTHOMO3rOBOM TKaHu C nocrnegylowmm cokpaiie-
HUEM YMCNAa U CHUKEHMEM aKTWBHOCTM 3ddeKkTop-
HbIX KMNETOK BCMEeACTBUWE ankuinpoBaHusA MoONekyn
3H3UMOB MaKpodaros ¥ NMMYHOKOMNETEHTHBIX Kne-
TOK, @ TaKke B pesynbTare NepekpecTHoro cCeAsbl-
gaHus uenu OHK n HapyLleHus nx ageneHns npoayx-
Tamn metabonusma U® [5].

WNayyeHne cpaBHUTENbHOW 3PEKTUBHOCTM
NMMYHOMOAYNATOPOB HA MOAENW NPpUMEHEeHUs Lo
¢ Bonbluon "nnoTHocTb" 403kl [11] nokazano, 4To
no cteneHn aHEeKTUBHOCTU B OTHOLUEHUWN TyMO-
parnbHOro UMMYHHOrO OTBETa MMMYHOCTUMYNATOPbI
B NopsAke yBenuveHus addekra pacnonaranich
B MOCNeAoBaTeNnsLHOCTV: Muenonng, T-akTuBWH, no-
TIMOKCUAOHWA, a8 B OTHOLUEHUU KNETOYHOro MMMYH-
HOro oTBETa — B NOCNEAOBATENBHOCTU: NOMNOKCK-
noHuit, T-akTueuH, Muenonua. CTenexHb NOBbILLEHUA
cnocoBHOCTU Makpodgaros K WHAYKUUK rymoparnbHo-
ro UMMYHHOTO OTBETa WCCMEAO0BaHHbIX Npenaparos
yBenuuueanack B nopsake: NONMOKCUZAOHUMA, T-aKTu-
BWH, Muenonua.

OTaenbHbIMW aBTOpaMmi BbiCkasbiBaeTca npea-
NOMNOXEHMWe, YTO aHTUTENa npu onpeaeneHHbIX yeno-
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BUsIX MoryT Gnokvposatb B3aumopencTeue addek-
TOPOB IPOTUBOONYXONEBOrO UMMYHUTETA C KneTka-
MU-MULLIEHSIMI OMyXOnuW, TeM cambiM GnaronpusTcT-
By MMMYHOCTUMYNSLUU Onyxonesoro pocta [6, 12].
YunTbiBas AaHHbIA (hEeHOMEH W pe3ynbTaTbhl HaLMX
uccrnenoBaHuiA, criefyeT nonarath, YTO B KayecTBe
HauBonee adhbeKTUBHOro npenapara Ans Koppekuum
ummyHogdeduuuta, oByCcnoBneHHoro xuMmoTepanmnei
Li®, uenecooBpasHo paccmartpusatk 1O kak npena-
paT aKTUBMPYIOLUMA TNPEenMyLLEeCTBEHHO KIETOYHOEe
3BEHO UMMYyHuTeTa. CriegyeTr OTMETUTb, YTO UMMY-
HopeabunuTupylowiee (MMMYHONPOTEKTUBHOE) BO3-
JeicTBMe nONUOKCUAOHWUA peanu3yeTca nyTem no-
BbllLeHMst npogykumn T-numdoumMTaMmm LUTOKUHOB,
CTUMYNMPYIOWMX CUHTE3 MMMYyHOrnoGynuHos. Monu-
OKCUAOHUI TakKe YBENIMYMBAET CUHTE3 MOHOHYKNea-
pamu [L-2, ABRAAIOWErocs OAHWM U3 UHAYKTOPOB
(PYHKUMOHANBHOW aKTUBHOCTW LIMTOTOKCUYECKUX KIle-
ToK, @ Takke IL-1 n akTopos Hekposa onyxonu (o
1 B), UrpatoLmx Kno4YeByto ponb B 3anycke "LUToku-
HOBOro kackapa', obecneumBarllero 3ailuTy opra-
HM3Ma OT uuTocTatuyeckoro sosgenctaus Lid [1].

3AKNKOYEHUE

Takum obOpasoMm, B pesynbrare 3KCnepumMeH-
TanbHOW OUEHKN CpaBHUTENbHOA 3PPEKTNBHOCTK
T-aktueuHa, muenonuga u MO npu dapmakonoru-
YeCcKON perynsyuu HapyLieHui MMMYHHOrO OTBETA,
PasBUBLLUMXCS MpU MOAENUPOBAHUN HA >KUBOTHbIX
METOAMKN MCcrnorb3oBaHua LiP B pexume noBbilLeH-
HOM "[Q030BOIN NNOTHOCTU", MOXHO 3aKMO4UTb, YTO
UMMYHOMOAYNUPYIOLLME CBOWCTBA MNOMUOKCUAOHUSA

YK 616-006.04-091.8

Hanbornee COOTBETCTBYHT NOTPEGHOCTAM KMMHMUKM
MpU KOppeKLun AaHHOW pasHOBUAHOCTM MMMYyHOAe-
npeccun. B kayectse npenapata Bbibopa y 60nb-
HbIX, nonyyawmowux xumuotepanuio Li® B pexume
"BbICOKOA NNOTHOCTU" [03bl, HE WCKIIOYaETCa WC-
nonb3osaHune T-akTUBMHA.
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O HEKOTOPbIX NAPAMETPAX, UCIOJIb3OBAHHbIX
AnA OUEHKU KNETOYHbIX Monynsaunum OPrAHOB
NPU PA3NNYHbIX BOSOENCTBUAX

. N. Wabankuu, U. . Boryw, A. C. Ary6os
Poccutickuli oHkonoauyeckull HayyHbll yeHmp um. H. H. BnoxuHa PAMH, 2. Mockea

C nomouiblo MeToAa UMTohOTOMETPUN YCTAHOBMEHO, YTO Takue napameTpb!, Kak KpuTepuit Kpaen ¥ MOAAMNbHBINA
Knacc KneTok, MOXHO KCNonb30BaTh ANA OLEHKN (DYHKLIMOHANBHOIO COCTORAHUSA KNETOYHON NONYAALUNK.

Knouessie crioga: kKNeToyHas nonynauus, U,VITOCpOTOMeTpMﬂ.

ON SOME PARAMETERS USED FOR EVALUATION OF CELL
POPULATIONS UNDER DIFFERENT INFLUENCES

l. P. Shabalkin, I. G. Bogush, A. S. Yagubov

Abstract. Cytophotometric method was helpful in establishing that such parameters as Kgenra criterion and the mo-
dal class of cells can be used for estimation of functional state of cell population.

Key words: cell population, cytophotometry.

AHanu3 Mopgo-pyHKLNOHANLHOrO CcoCcTOoA-
HUS NONYyNsALUWA KIEeTOK CBUAETENbCTBYET, YTO Noj4
BMUSHUEM pasnuYHbiX (PaKTOPOB MOXET MEHSTbCA
ux (yHkunoHanbHoe coctosHue [3, 4]. ockonbky
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3TO COCTOSIHWE B 3HAYUTENbBHOW CTeneHw onpeae-
nseTcs yHKUMOHANbLHON akTUBHOCTBIO reHoMa Kne-
TOK [3], TO, paccmaTpuBast KNEeTOYHY0 Nonynauunio
KaKk CMCTEMY, COCTOSILLYIO U3 coobLlecTea PYHKLMO-



