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COBPEMEHHBIE BO3MOXHOCTH
HUCIIOJb30BAHUS UMMYHOJIOTHMYECKHAX
IOKA3ATEJEM TP UMMYHOTEPAIINU
OHKOJOIMYECKUX BOJIbHbBIX

HUH ruunuueckoit onkouo2uu

Tlonyuennsle B KoHUEe 60-X TOXOB 3KCIHEPHUMEHTANIBHBIE
Y KJIMHUYECKHE JAHHbIE O HAPYIICHHUSIX UMMYHHOI'O OTBETA
Y OHKOJIOTHYECKMX GONBHBIX MOCIY>XHIH OCHOBAHUEM UL
6ypHOTrO pa3BUTHs WMMYHOTepallmy oIryxoneil. Ilepseie
TMyGIMKAIIMM HA 3Ty TeMy OBLUIM CTOJDL ONTUMHCTUUYHLIMH,
YTO CO3/ANOCh BIIEUATICHHE O IOSBICHUU HOBOTO d(deK-
THBHOTO METO/Ia IICUEHUS OIMyXoJied, coobleHus o KIU-
HUYECKUX HCIBITAHHMAX OYKBaJIbHO «3aTOIMIM» HaydHBHIE
¥ monyispHsle n3ganus. OCHOBHBEIM METOJIOM, IIPUMEHSB-
mHMcS B TO BpeMsl, ObiIa aJONTHBHAS M aKTHBHasf (He-
crienuQuIeckas ¥ crenuduaeckas) UMMYHOTCpAIHs.

B 1968 r. B oT/IeIEHIH OITYXOJICH ONOPHO-ABUTATEILHOTO
anmapaTta VHCTUTYTa 9KCICPHMECHTAIBHON U KIHHMIECKOH
onkonornu AMH CCCP nox pykosogcreoM H. H. Tpa-
mesunkoBa BriepBblie B CCCP Oblny IpOBEICHBI HCCIENO-
BaHMS II0 AONTUBHOM MMMYHOTEpanuu y GOIBHEIX C 370~
KauecTBEHHOH MeTaHoOMOHN KOXH. DTOT METOJ OCHOBaH Ha
JAHHBIX, YTO HEUMMYHHBIE THMQOIMTE GoabHOIO, 0bpa-
GOTAaHHBIE HEKOTOPHIMH IIpenapataMmu (MeTOTpekcat, (hu-
TOTEMATTIIOTHHAH W Jp.), BBI3BIBAIOT pa3pyLIEHHE OIy-
XOIIEBBIX KJIETOK-MUINEHEH. B CBSI3M ¢ TEM YTO OCHOBHBIM
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THE TODAY APPLICATION
OF IMMUNOLOGICAL CHARACTERISTICS
IN CANCER IMMUNOTHERAPY

Research Institute of Clinical Oncology

Experimental and clinical findings obtained in the

sixties demonstrated disorder of immune response in
cancer patients. These findings laid a basis for a dramatic
rise in tumor immunotherapy. The first publications
on this problem were very optimistic and made the
impression of appearance of a novel efficient method
of cancer treatment. Reports of the clinical trials flooded
scientific and popular journals. Adoptive and active (non-
specific and specific) immunotherapy were principal mo-
dalities applied at that time.

In 1968 the Department of Locomotor Tumors con-

ducted the first in the USSR study of adoptive im-
munotherapy in cutaneous melanoma patients headed
by N. N. Trapeznikov. This method was based on the

supposition

that human non-immune lymphocytes

treated with certain agents (methotrexate, phytohemag-
glutinin, etc.) destroyed tumor target cells. Since the
therapeutic effect could be achieved only with a large
number of lymphocytes as compared to tumor cells,
the treatment was started only in patients at high risk
of recurrence after dissection of the primary or me-




YCIOBHEM [iIs mojydeHus a¢pekta ObUI0 HaNIWIHE OOJIb-
IITOTO YuciIa TUM(OIUTOB OTHOCUTEIHHO OIYXOJICBBIX Kile-
TOK, JIEYEHHe MPOBOJWIOCE TOJBKO GOJNILHBIM IMOCHIE yaa-
JeHUs TIEPBUYHOTO oOdYara HIM METACTa30B, WMEBINTUM
HonpmIol puck peuuauBa 3aboneBanus. s mpoBeaeHUs
aJONTUBHON HMMMYHOTEpAIIUU HCIIONB30BAIN AyTOJIOTHY-
HBle TUMQOIMTEI OONBHOrO, MOMYYEHHBIE C MOMOIIBIO Ce-
rnaparopa KpOBM; NEpEINBAHUEC AKTHUBHPOBAHHBIX JTUMQO-
muToB npoBomgunu 1 pa3z B 1-—1,5 Mec B TeueHHe Troja.
ITpodunaxTuaeckuii Kypc aJONTHBHOH HMMYHOTEPAIINH
nposenu 15 GONBHBIM, T. €. KaXJBIA IMONyYusa OT 6 1o
9 nepemuBanuii. UccnexoBanue MIMMYHOJIOTHUECKOTO CTa-
Tyca BBIIBHIIO, UTO Y OONBIIMHCTBA OOJIBHBIX Yepe3 2 Hex
rocse Kypca JiedeHHsl HaOIIoJalock YIYUYIICHUE IOKa3a-
TENCH KIECTOTHOTO UMMYHHUTETA, HPUUYEM OCOGCHHO YETKO
9TO NPOSBUWIOCH IOCHE 2-TO Kypca IEepeIMBAHUA AKTHUBH-
poBaHHbIX JMuMpormToB. Uepes mecsu, T. €. nepen cie-
JYIOIMM KYypCOM JICUCHHS, HMMYHOJIOTYECKHE ITIOKA3aTeNU
HECKONBKO CHIDKAJINCh, HO B OOJBHIMHCTBE CIyYaeB OC-
TaBaJIMCh BBIINE MCXOAHOTO YpOBHA [4, 5].
NMMyHONIOTHYECKNE UCCICMOBAHUS BBISBUIH KPUTEPHHU
oTbopa GONBHBIX JUIS UCIONB30BAHUS 3TOTO METOAA Jie-
YCHMS; TaK, OH HE PEKOMEHAOBAJICS OONLHBIM C MCXOJHO
PE3KO CHIDKCHHBIMHU MOKA3aTeNISIMH HMMYHHOTO CTaTyca W
GOIIBLHBIM € aIPECCHBHBIM THITOM TEUEHHS 3a60MeBaHus (pe-
HUIUBEL Kaxaele 2—3 Mec). ClaeayeT OTMETHTh, UTO 3TH
0ocobeHHOCTH OOBIHO BBIABIUTUCE Y OIMHOM U TOM e IpyIl-
nbel 0onbHBIX. IIpoBefeHHBIE HCCIESNOBAHUS HEe OBUIM paH-
JOMHM3HUPOBAHHBIMH, HO 3 ¢{eKTUBHOCTH JeUeHus ObuIa Mo-
KazaHa, Tak Kak 6 OOJbHBIX, UMEBIMUX B aHaMHe3e 2—3
peruauBa 3abojIeBaHns, KUK Oe3 pelluauBa 6 jer u 6olee.
IIpakTHyecku B 3TO XE¢ BpeMsS B 3TOM XE OTAEICHUH
H. H. Tpane3sHHKOB ¢ COTPYAHUKAMH TPOBOMIIH MOMBITKH
MMMYHOTEPAITUH IIyTEM TTOACAAKU B TIOKOKHYIO KIIETUATKY
OONBHBIM, ONEPHPOBAHHBIM IO TOBOY PEIMAMBOB M MeTa-
CTa30B METaHOMBI KOXU, HX COOCTBEHHOM, OOITyUICHHOH B JT03€
10 000 pax omyxoneBoi TKaHH. MMMYyHU3aLMIO MPOBOIUIN
B JIeHb OIEpallMM MWIH uepe3 2—3 JOHs IOocae Hee, MMOo-
BTOpPHBIE KypcHl — 4epe3 1, 3, 6 mec. Jlump y 2 uz 12
60nBHEIX OBLIa modyueHa peMmuccus (1,5 u 3 roma), y oc-
TANBHBIX 3((EKT OTCYTCTROBAI, B CBS3H C UEM 3TOT METOJ
He MONyu Wi JalbHEHIero pacupoctpaHeHus [3].
OmHaKo OCHOBHEIM HarpaBieHHeM 70-X rofioB 6bLIa ak-
THBHasl Hecnenuduueckas UMMYHOTEPAIUs; 3TH HCCIEAO-
BaHMWsl HAYaINCh C NPUMECHCHHS PAa3IMYHBIX BaKI[MH: OC-
nenHoi, BIK, C. parvum, nmonnoMuenutHoii u ap. Ocoboe
BHUMaHUE yheisuioch BaknuHe DI, Tak kak ee mpume-
Henwe 1pu I u II cragusax 37m0KAUeCTBEHHOM METaHOMBI
KOXKU VIUTMHSIO peMuccuio 3abojteBanus, OgHAKO JTAHHBIE
00 addextusnoctH Bakmuubl BIIJK GBUIH TOBOJBHO IIpo-
THBOPEYUBEL, B CBs3M ¢ ueM ojiHoBpemeHHO B CCCP n
CIIIA 6p110 MPOBEAEHO DOABIIOE PAHTOMU3ZHPOBAHHOE HC-
cnenoBanue A(p(pEeKTUBHOCTH TpuMeHeHUs Bakiuibl BIDK
TIPH 3I0KAYECTBEHHOM MenaHoMme. B cooTBeTcTBHMH C Mpo-
rpaMMoil HccremoBanus OonbHBIE OBUIH pa3/eieHbl Ha cle-
JIYIOITUE TPYIIILL; 1-51 — GONBHBIE ¢ HANIMYHMEM JIOKAJBHOTO
MePBUTHOTO OYara 3JIOKAYCCTBEHHON MEJIAHOMBI IOJTyJaiTH:
a) omepaTUBHOC JicucHue; 0) onepaTuBHOE neucHue + BIK;
2-1 — OONBHBIE ¢ HAJTUYMEM NEPBUYHOIO odYara W Imopa-
KEHHEM JIIM(pATHIECKOTO anmnapara IoJydaan: a) Xupyp-

tastases. The adoptive immunotherapy was performed
using the patient’s autologous lymphocytes derived by
blood separation; activated lymphocyte transfusion was
carried out once every 1-1.5 months during one year.
Prophylactic immunotherapy was given to 15 patients,
1.e. each of them received 6 to 9 transfusions. Immu-
nological study discovered improvement of cell immunity
parameters at 2 weeks after treatment in most patients,
the effect being most marked after second transfusions.
At one month following treatment, i. e. before the new
cycle, the immunity parameters demonstrated some de-
terioration though remained better as compared to base-
line [4, 5]

The Immunological studies provided criteria to select
patients for immunotherapy. The modality was con-
traindicated to patients with initially low immunity status
or with aggressive disease course (relapsing every 2-3
months). These characteristics were mainly encountered
in the same patients. The studies were not randomized
though the treatment proved efficient since 6 patients
with a history of 2 to 3 relapses survived 6 and more
years free from disease.

Practically at the same time N. N. Trapeznikov and
his colleagues attempted immunotherapy by autografting
tumor tissue previously exposed to 10,000 rad irradiation
into the cellular tissue of patients having undergone
surgery for cutaneous melanoma recurrence or metas-
tasis. The immunization was carried out on the day
of or at 2-3 days following surgery to be repeated at
1, 3 and 6 months. Of 12 patients only 2 had remission
(1.5 and 3 years), the remaining patients failed to respond,
and the modality was not further applied [3].

Active non-specific immunotherapy was the principal
modality in the seventies. The studies started using vari-
ous vaccines such as BCG, C.parvum, polio, ctc., with
the focus on BCG since its administration in stage I-II
malignant melanoma increased remission duration. How-
ever, BCG efficacy findings were equivocal, and a joint
USSR-USA randomized study of BCG efficacy in cu-
taneous melanoma was carried out. The patients were
stratified into the following groups: group 1 (cases with
local primary cutaneous melanoma) received treatment
consisting of: a) surgery; b) surgery + BCG; group 2
(cases with a primary and lymph node involvement)
received treatment consisting of: a) surgery + BCG;
b) surgery + chemotherapy; c) surgery + chemotherapy +
BCG immunotherapy.

BCG improved 2-year survival in cases with the tumor
site on the trunk, though the difference disappeared
by the 5th year. The stimulation was not effective in
the cases with any site of the primary and lymph node
involvement. On the contrary, the vaccine induced me-
tastasis at a shorter time. On the other hand, the im-
munotherapy in combination with chemotherapy im-
proved the outcomes [6].

The results of immunotherapy study were first reported
by N. N. Trapeznikov at the Medical Academy Session
in 1978.

Analysis of changes in immunity characteristics in
the course of BCG treatment demonstrated that long-
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ruyeckoe JeueHue + BLK; 6) xupyprudeckoe nedeHue +
XUMHUOTEPAITHA; B) XUPYPrUUECKoe JIEYCHUE + XMMHOTepa-
nus + uMMyHoTepanus BakinmHoi BIDK.

ITpu oueHKe NMOTYYEHHBIX Pe3yNbTATOB 0Ka3alocCh, UTO
nipumeHenue Baknuuel BLDK npu nedeHun GONBHBIX C JIO-
KaIu3alueil MepBUTHOIO odara MENaHOMBI Ha TYJIOBHINE
YIYYIIUANO 2-IIETHUE PE3YIbTAaThl XHPYPIHUECKOTO JICUCHHS.
OnHako x 5-1eTHEMY CpOKYy HaOIIONEHHs 3Ta pasHHIA IOo-
CTENEHHO HHUBEIMPOBANach. B TO ke BpeMsi CTHMYJISILIUS
okasanack HeapPekTUBHOM NIt GONBHBIX ¢ JNMIOO0H JoKa-
Ty3aluedl MEpBHYHOrO odara W TopakeHdueM JmmdaTu-
geckoro amnmapata. bonee Toro, npumenenue BLIXK vy 60ib-
HBIX OTOW TpyIIBl BBI3BAIO Jaxe ©Oojee paHHee
BO3HUKHOBeHHe Meracra3oB. C Apyroil cTOpoHBI, UMMY-
HOTEpanusl B aHAJIOTMYHON rpyne OOIBHBIX, MOIYYaBIIUX
XUMHUOTEpAITUIO, VIYUINWIA Pe3ydbTaThl MoclemHel [6].

Pe3ynbTaTel MCCICIOBAHMI [0 UMMYHOTCPANIMU OMYyXO-
neit 6putn Briepsbie jqonoxeHbl H. H. Tpane3HukoBeiM Ha
ceccn AxaJleMUM MEJHUIIMHCKHX Hayk B 1978 1.

AHann3 IUHAMHKY UMMYHOJIIOTHUCCKUX IOKAa3aTelcH B
nporecce JgeueHusi BakiuHoi BLIYK BeIABUI, UTO TIpH IJIH-
TEIBHOM €€ TIPUMEHEHUM CTUMYIISIIIUSI TToKasaTtesiei T-Kie-
TOYHOTO MMMYHHTETA IIPOUCXOAMIA 3a CUCT YBEINUCHHS
gycia T-KIeTOK-CYIIpeccopoB, TaKKe MOBBINIANACE aKTHB-
HOCTh MOHOIIUTAPHBIX cylipeccopoB. K 3ToMy BpeMeHH yXe
OBUIO HM3BECTHO, UTO OMHOM M3 OCOOEHHOCTEH HMMYHO-
JOTUYECKOTO CTaTyca OHKOJOTHYECKUX GOJIBHBIX SIBJISETCS
HaluyHe Kax IMOBBIINIEHHOTO THCIIa CYIIPECCOPHBIX KIETOK,
TaK M YCHIECHHE HX (DYHKIIMOHANBHOH aKTHBHOCTH. DTU
JaHHBIE TIOCHYXHIHM OCHOBaHMEM Uil pemenus BO3 B
1983 r. He NMPUMEHATH CUCTEMHOE BBEACHME BAKLIMH IS
HMMYHOTEPAIIMK OHKOJIOTMUECKUX OOIBHBIX, OCTABUB JISI
HU3YUEHHS JIMIOb HMX MECTHOE IIPUMEHEHHE.

HanpHeiimee pasBUTHE HMMYHOTEpAIlUd, B OCHOBHOM
C IPUMEHEHUEM PAa3IMIHBIX HMMYHOMOJYIATOPOB, MOKA-
3210, YTO CIOKHOCTh MX TIPUMCHEHMs 3aKITIOUacTCs B pas-
HOHAIIPABJIEHHOM JCHCTBHM Ha TIONYJIAIMH WMMYHOKOMIIE-
TEHTHBIX KIIETOK, UTO MOXeT NMPHBOINUTE KaK K TOMABICHHIO,
TaKk H K CTUMYJDILUH OIlYXOJIEBOTO pocTa. B cBssu ¢ atum
HCCAENIOBAHUSI B OBIACTH KIMHUYECKOH MMMYHOJIOTHH MAYT
B 2 HanpaslieHUusK: 1) usydeHHe (hpeHOTHIIA MMMYHOKOMIIe-
TEHTHBIX KIIETOK W BBISBIEHME HanboJiee 3HAUUMBIX TIOIMY-
IAMA U 3(pQEKTHBHOIO MOHHUTOPHHTAa UMMYHOTEDAITHH;
2) m3ydeHHe MeXaHU3Ma ACHCTBUSA HOBBIX MMMYHOMOIYJIS-
TOPOB, & UMEHHO UX BIIUSHUA HA T€ WIH UHBIEC CyOMOTYISITUT
MMMYHOKOMIIETEHTHBIX KIIETOK [9].

HoBoMy BUTKY HMMYHOJOTHIECKHX HCCIIEIOBAHUN B OH-
KOJIOTMM CIOCOOCTBOBANO OTKPBITUE TI'HOPUIOMHON Tex-
HOJIOTHM ¥ CO3JAaHHE IMaHelIX MOHOKIOHANBHBIX aHTHTENl
(MKA) [8]. Byproe passurne 3TOi 00JacTH CIIOCOOCTBO-
BaJIO OTKPBITHIO OTPOMHOIO YUCIA HOBBIX (DEHOTHUITOB MM-
MYHOKOMIIETEHTHBIX KJIETOK, 3HAUYMMOCTH KOTOPBIX B KOH-
TPOJIE OIIyXOJIEBOTO POCTa AKTHBHO H3YUAETCS B HACTOSIIIee
BpeMsa. B Tabn. 1 npuBeneHb OCHOBHBIE MapKephl UMMY-
HOKOMIIETEHTHBIX KJIETOK, IPUMEHUMEBIC TSI M3YUCHUSI HM-
MYHHOTO CTaTyca OHKOJOTHYECKHX OONBHBIX M MOHHTO-
pusHra uMMyHoTepanuu. MKA  crpymnmupoBaHBl 1O
OCHOBHBIM CBOUM XapaKTEpHCTHKAM: I'pymma | BKIOUAeT
o01me-T-xiieTounble Mapkepsl; 2 — cybnomynsmun T-ke-
TOK; 3 — B-nmuMQonuTel; 4 — aKTHBAIIMOHHBIC aHTHTEHBI;
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Ta6bnuya 1 Table 1

MKA k auddepeHUMpOBOYHLIM aHTUreHam numdounTos
Mab to lymphocyte differentiation antigens

AHTUTEH Cneymdnunocts MKA

T-numdoumTsl (rpynna 1) / T-lymphocytes (group 1)

cD3 3penble T-numdoyuTel / Mature lymphocytes
CD5 T-knetku, B-X1NN / T-cells, B-CLL
CD7 T-kneTkwn / T-cells

CyG6nonynsumm T-numdounTos (rpynna 2)
T-lymphocyte subpopulations (group 2)

CDh4 T-xennepbl/MHAYKTOPSI
T-helpers/inducers
CcD8 T-cynpeccopbi/LnToTOKCU4ECKNe

T-suppressors/cytotoxic

B-numdouunThi (rpynna 3)
B-lymphocytes (group 3)

CD20 B-knetku / B-cells
CD19 B-kneTtku / B-cells
CD24 B-kneTku / B-cells

AkTuUBUpOBaHHble nuMdoOLUTLI (rpynna 4)
Activated lymphocytes (group 4)

HLA-DR B-kneTku, akTuBnpoBaHHbie T-kneTku
B-cells, activated T-cells
CD38 MpepwecTBeHHUKN T-KNETOK, aKTUBUPOBaHHbIE

T-numdoLuUTbI, NNa3MaTUYECKUe KIEeTKkN
T-cell precursors, activated T-lymphocytes, plasmatic cells

CD45Ra B-kneTku, T-kneTkn (40%), NK-knetkn
B-cells, T-cells (40%), NK cells
CD25 PeuenTtop uHTepneikuna-2
Interleukin-2 receptor
CcD71 Pevuentop TpaHcdeppuHa
Transferrin receptor
CD95 FAS/APO-1-anTturen / FAS/APO-1 antigen

EcTecTBeHHble kunnepsbl (rpynnas)
Natural killers (group 5)

CD16 NK-kneTkun / NK cells

CD11b C3bi-peyenTtop C3-komnoHeHTa kKomMnaemeHTa
C3bi receptor of complement C3-component

TNMenxouursl (rpynna 6) / Leukocytes (group 6)

CD50 TinmchounTbl, MOHOLUTBI, HENTPOUbI
Lymphocytes, monocytes, neutrophils
CD45 NumdounTbl, MOHOLUTLI, HEATPOGUNBLI

Lymphocytes, monocytes, neutrophils

Antigen Mab specificity

term BCG immunotherapy led to stimulation of T-cell
immunity due to increase in T-suppressors and enhance-
ment of suppressor monocytes. By that time it was
known that immunity status of cancer patients was char-
acterized by both increase in suppressor cells and en-
hancement of their functioning. Basing on these findings
the WHO recommended in 1983 that vaccines therapy
should not be carried out in cancer patients, and vaccine
local treatment might be only studied.

Further development of immunotherapy mainly using
various immunomodulators demonstrated that the dif-
ficulty of the modulator application was accounted for
by their different action on immunocompetent cell popu-
lations which could lead to both inhibition and stimu-
lation of tumor growth. Therefore the research was
continued in two fields: 1) study of immunocompetent




5 — eCTCCTBEHHBIE KWIUIEpBl; 6 — OBIIeneHKOLUTapHEIE
AHTUICHBI.

Ha ocHoBaHuM HcCIeA0BaHUIA, IPOBEJEHHBIX ¢ UCTIONE-
3oBaHueM 24 MKA, ycraHOBIeHbl Hanfonee HHOOPMATHB-
HBIC MapKephl, BEIABISIONINEG CTCNCHb MMMYHOIEIIPECCUU
U OoTpaxaloniye OUHaMHKy 3aboneBanusa, — >ro MKA k
auturenam CD3, CD4, CD8, CD16, CD25, CD71, CD50.
Baxmoe 3HaueHME HMeeT TAKXKe COOTHOIIEHHE CyOIIOIy-
nsanui CD4/CD8-kiIeTok, KOTOpOoe MOXKET IPOMCXOAHTD
JTaXke NpH HE3HAYMTENBHOM H3MCHCHUM KaXK[IOM M3 IIOIy-
JANUH, HO MPHBOINT K CYLIECTBEHHOMY HAPYHICHHIO (hYHK-
[HOHMPOBaHUs MMMYHHOH CHCTEMEI. Pe3ynpTaThl uccie-
JOBAHUS IIOKA3aJIM HAJHYUE KOPPETAUHOHHEBIX CBS3EH
MEXKIY HEKOTODBIMH M3 3THX aHTUICHOB M (DYHKIMOHAIL-
HOW aKTHBHOCTBIO JHMQpOILMTOB B OTBET HA aHTUTEHHYIO
CTUMYJIALHIO, CTEIIEHBIO BRIPAXKECHHOCTH SHAOTEHHOH U MaK-
podaranbHoit cynmpeccuu.

B To xe BpeMs HpPAKTHYECKH € HCCICHAOBAHHOM SIB-
JSETCST 3HAYMMOCTS CyOIONMYMAUH TUM(DOUUTOB, HECYIINX
FAS/APO-1-aunturen (CD93). C sroit nenslo MKA anru-
CD95 6bUIH BKITIOUEHBL B cTaHZapTHYIO nanenhb MKA mis
(PCHOTHITUPOBAHMS UMMYHOKOMIIETEHTHBIX KIETOK. OKC-
IIPCCCHIO aHTUICHA M3YYald Ha JUMGBOLUTAX IepH(epH-
YECKOH KpOBM IOHOPOB, a TakXe IIPH BOCHAJIWTEILHBIX,
JA0OPOKAYECTBEHHBIX M 3J0KAYECTBEHHBIX TMHEKOIOTHYeC-
kux 3aboneBaHusx {7]. Belo 06HapykeHo, 9T0 TUMQpOLUTEHL
OONBHBIX C XPOHMYECKHM aTHEKCUTOM, KUCTOH SIMUHHKA
H MHOMOH MaTKM HMCIH YPOBEHB 3KCIIPECCUM AHTUTEHA
CD95, npessimatonmii B 2 pasza noxasaTeld y OHKOJIO-
I'MYECKUX OONBHEIX (pHc. 1). IIpH 5TOM MMMYHHBINA CTATyC
OONBHBIX C BOCHATUTEILHBIMU U JOOPOKAUECTBEHHBIMU TH-
HEKOJIOTHUECKUMHU 3a00JIEBAHMSAMU MOKHO OXapaKTepu30-
BATh KaK AaKTHBUPOBAHHBIH BCIIC/ICTBHE IMOBLIMECHHS CO-
nepxanusd T-XenmepHbIX JUMQOLUTOR, aKTMBHPOBAHHBIX
kiaeTok u NK-kierok. BrisgBiena Bbicokast KoppensuoHHas
CBSI3b MEXAY oKcnpeccueil antureHa CD95 u axtuBanu-
OHHBIX aHTHreHoB CD25 — penentop MHTepnefkuHa-2 u
CD71 — penenrrop TpauceppHHa.

B xnuumnueckoit IpakTUKe B HACTOIINEE BPEMS AKTUBHO
MPAMEHSIOTCS MMMYHOKOPPUTHPYIONIHE TIpenapaThl, yCu-
JHBAIOIIME IIPOTHBOOIIYXONEBOE MEUCTBUE XHUMHOTEPAIIUH.
JT1o peadepoH, Ipenapathl TuMyca, TNF, unrepneitku-
HEI-2, 6, 11 1 ynp. OTH mpenapaTsl CMOCOOHBI BAMATL HA
IIPOTIECC IIPOrPAMMHMPOBAHHON KIIETOYHOH CMepTH (aIlof-
TO3), YCHIHBAs WIH HHTHOHPYS €ro.

PasmiriHele XuMHOnpenapaTsl, IpUMEHsEMBIE B OHKOJIO-
THY, TaXKe NeHCTBYIOT, MHAYHUPYS anonrto3. Tak, HHrubu-
TOpHI Tomou3zomepasbl 1 (ronorekan) u tonousomepassl I1
(MuTOKCAaHTpOH, VP-16) BBI3BIBAIOT anomros uepes 8—I10 u,
antuMetabosntel (ARA-C) — uepe3 4872 u, Mukpotoby-
JIpHBIC Al (Takcod) — depe3 48—72 u.

B ornerennu onopxo-gsuratensHoro ammapata OHIJ
um. H. H. Broxuna PAMH nposemeno panmoMusupo-
BAHHOE HCCIIENOBAHME IO IPUMEHEHHIO peadepora y GoJIk-
HBIX C 3J0KayecTBEHHOM MenaHoMmol. Kpurepusmu mis
BKJIFOUEHHS OOMBHBIX OBIIM OTCYTCTBUE METACTa30B; ypo-
BEHE OIyXOJIEBOM HHBa3KU HoJiee 3 MM U TONIITHHA OITYyXOJIH
Goree 3 MM; OTCYTCTBHE IIPEABAPUTEILHOLO JieUeHHA. Homb-
Hple OBUIM pas/eNIcHbl Ha 2 TPYIIbI 1- — TONBKO OIle-
PaTHBHOE JIeUcHHE, 2-51 — onepanust + peadepon. Jleyenue
HaYUHAaIW gepe3 2 Mec Ioclle ONepanu, peadepoH BBOIUIN
noaxkoxkHo B mo3e 10 mau ME 3 pasa B Hemeno B TeueHue

AHTUrEH-
NONOXWTENbHLIE
60 Knetkn, %
1

Pak anyHuKoB
Qvary cancer

Pak matku
Uterus cancer

Puc. 1. 3Okcnipeccus antureHa CD95 Ha numdoumtax nepu-
thepuyeckor KpoBu GOMLHLIX ¢ A0GPOKAYECTBEHHLIMM U 3M10-
Ka4YeCTBEHHbLIMU TUHEKONOrMYeckuMu 3aboneBaHUAMM.

Fig. 1. CD95 expression on peripheral lymphocytes from patients
with benign and malignant gynecology diseases

cell phenotype and finding of most significant cell popu-
lations for effective immunotherapy monitoring; 2) study
of mechanisms of action of new immunomodulators,
namely of their effect on immunocompetent cell popu-
lations [9].

The discovery of hybridomal technology and devel-
opment of monoclonal antibody panels gave impetus
to a new advance of immunological study [8]. The rapid
progress in this field provided discovery of a large number
of new immunocompetent cell phenotypes whose sig-
nificance in tumor growth control is currently under
intense study. Table 1 demonstrates main immunocom-
petent cell markers applicable in study of cancer patients’
immunity status and immunotherapy monitoring. Mono-
clonal antibodies (Mab) are grouped by their basic char-
acteristics: group 1 comprises common T-cell markers;
2 - T-cell subpopulations; 3 - B-lymphocytes; 4 - ac-
tivation antigens; 5 - natural killers; 6 - common leu-
kocyte antigens.

The studies using 24 Mab determined most informative
markers revealing extent of immunity depression and
reflecting changes in disease course. These are Mabs
to antigens CD3, CD4, CD8, CD16, CD25, CD71, CD50.
Of much importance is also CD4/CD8-cell ratio which
even with a small variation in each of the populations
may lead to a significant disturbance of the immunity
[2]. The studies demonstrated some of the antigens to
be related to lymphocyte functional activity in response
to antigen stimulation and degree of endogenous and
macrophage suppression.

Lymphocyte subpopulations bearing a FAS/APO-1
antigen (CD95) were studied poorly. In view of this
anti-CD95 Mab was incorporated in the standard Mab
panel for immunocompetent cell phenotyping. The an-
tigen expression was studied on peripheral lymphocytes
from healthy donors and patients with inflammatory,
benign and malignant gynecology lesions [7]. Lympho-
cytes from patients with chronic adnexitis, ovary cyst
and uterine myoma demonstrated 2-fold greater CD95
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Tabnuuya 2 Table 2

Oxkcnpeccus andhepeHUMPOBOYHbIX AHTUrEeHOB

Ha numdounTax nepucdepuyeckon kpoeu GonbHoi H.
Differentiation antigen expression on peripheral lymphocytes
from the patient N.

AHTUrEH MKA AHTmre:Eg%:):,m&’eanble
CD3 NKO-90 46,4
CD4 NKO-86 19,8
CcD8 MKO-31 31,2
CD24 NKO-150 15,4
CcDh72 NKO-153 11,5
HLA-DR NKO-1 11,6
CD38 MKO-20 34,9
CD50 NKO-60 50,9
CD45Ra UKO-166 39,4
CD5 NKO-80 46,2
CcDh7 NKO-87 35,3
CD71 WKO-92 9,2
CD25 NKO-105 12,1
CD16 NKO-116 30,7
CD95 NKO-160 20,8

Antigen Mab Antigen-positive cells, %

3 mec, cymmaphas go3a 36 maa ME. Aunanuz 2-neTHei
BLDKMBAEMOCTH BBIABMII peluauB 3aboneBanus B 22% ciy-
yaeB B Ipylille GONBHBIX, [IOIYIaBIINX peadepoH, 0 cpaB-
HEeHUIO ¢ 38,4% B KOHTPOJLHOM I'PYIIIIE, & CPOKHU IOSIBICHU
METACcTa30B cocTaBMUNU 8,5 M 6,1 Mec cooTBeTcTBeHHO [1].

V Bcex GOIBLHBIX JO JICUCHHSI OTMEYAIOCh CHIDKCHME
yucna CD*-KJIETOK, KOTOpPOE BOCCTAHABIMBANOCH IO
HOPMBI B IIpolLiecCe Tepalluu. bojiee MHTEPECHBIE JaHHBIC
TIONYYEHH! TIpH aHaliu3e JUHAMHKU OJKCIPECCHH aKTHBA-
UHOHHEIX Mapkepos: CD25, CD38 u CD95 — FAS/APO-1.
Y GoubHBIX, TONyYaBIIMX peadepoH, YKe Uepe3 MeCsLl
Toce Hauvaia JICUSHUS 3HAYHTENIBHO YBEIUYMBAJIOCh KO-
mmuectBo CD25*-KkIIeToK, IIpUueM OoTMedanach HEKOTopas
KOpPEIAIHA MEXTy KIMHIIeCKUM 3(DGEKTOM U cyrpeccueit
mapkepos CD25* u CD95*. OTu HaOioneHNa yKa3bIBAIOT
Ha TO, UTO MEXaHWU3M JieiicTBUS peadepoHa BKIIOYAET B
cebst kak MMMyHOMOJyIupylonmit sddexr, Tak M axtu-
BAIMIO TIpoliecca aromnTo3a.

C BHeJIpeHHEM B NIMPOKYIO KIMHMYECKYIO HPAKTHKY
METONA TPOTOUHON HHTO(IIOOPUMETPUH  PACHIHPUINCD
BO3MOMHOCTH MOHUTOPUHTA IMMYHO- U XUMHOTEPAIIHH OH-
KOJIOTHIECKHUX OOJIBHBIX.

Panee OBUIO MOKA3aHO, YTO YCHEXH B JIEUEHUH OHKO-
JIOTHYCCKUX GONBHBIX OIPEeNIoTCd UCXOMHBIM YPOBHEM
COCTOSIHMS UMMYHHON CHCTEMBL. AIEKBATHOE IIPOBELECHHUE
HMMYHOTEpaTIMM BO MHOIOM 3aBHUCUT OT TOYHOCTH BBI-
SIBIICHMA HAPYIICHUNA B CYOIONYJIALMOHHOM COCTaBe HM-
MYHOKOMIICTEHTHBIX KJIeTOK. IIpOoMmmocTpupoBaTh 3TO
MOHO Ha npuMepe Gonproit H. ¢ MenanoMoit koxH. boms-
HOIt MIAHUPOBAIIOCE MPOBEICHHEe HUMMYHOTEPAITHH peade-
poHoM (pexoMOHHAHTHBI HHTep(epoH-anbpa 2A). Ilpu
OlleHKe HMMYHHOI'0 cTaTyca GhUTH 0OHApYKEHBI HApyIlEHHUs]
T-KIeTouHoro 3BeHa MMMYHHTETA — CHIDKEHO COIepyKaHue
TM(POLHTOB, SKCIIPECCHPYIOLIHX BCE NaH-T-KIeTOUHbIE aHTH-
rensl (CD3, CDS, CD7), kpoMe TOTO, B CyONONMYIAIIMOHHOM
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Puc. 2. [IsoriHoe uMMyHodMIooOpecLeHTHOE OKpalinBaHue num-
cdoumuTos nepudepuyeckoii kposu GonbHoi H. MKA anTtn-CD8
n aHTu-CD16.

Mo ocy abeLUce — UHTEHCUBHOCTL (DNIOOPECLEHUMN TMMAOLNTOB,
okpatueHHsix MKA aHTn-CD16, koHblorvposaHHelx ¢ FITC (F); no
OCW OPAMHAT ~— UHTEHCUBHOCTbL CHROPECLeHLMUM NMMEOLMTOB, OK-
palueHHbix MKA aHTW-CD8, KOHBIOTMPOBAHHBLIX € (HUKO3PUTPUHOM
(PE).

Fig. 2. Double immunofluorescent staining with anti-CD8 and
anti-CD16 of peripheral lymphocytes from the patient N.
Numbers on the x axis demonstrate fluorescence intensity of lym-
phocytes stained with FITC-conjugated (F) anti-CD16 Mab; numbers
on the y axis show fluorescence intensity of lymphocytes stained
with phycoerythrin-conjugated (PE) anti-CD8 Mab

antigen expression than cancer patients (fig. 1). Immunity
status of patients with inflammatory and benign gy-
necology diseases may be characterized as activated as
a result of increased content of T-helpers, activated cells
and NK-cells. The CD95 expression was discovered to
be correlated with expression of activation antigens CD25
(interleukin-2 receptor) and CD71 (transferrin receptor).

Immunity correctors are broadly applied in the clini-
cal practice to enhance antitumor effect of chemotherapy.
These are reaferon, thymus agents, tumor necrosis factor
(TNF), interleukins 2, 6, 11 and others. These agents
enhance or inhibit apoptosis, i. e. programmed cell death.

Various cancer chemotherapeuticals also induce
apoptosis. For instance, topoisomerase-I (topotecane)
and topomerase-I1 (mitoxanthrone, VP-16) inhibitors in-
duce apoptosis at 8-10 hours, antimetabolites (ARA-C)
at 48-72 hours, microtubular poisons (taxol) at 48-72
hours.

The Department of Locomotor Tumors, CRC RAMS,
conducted a randomized study of reaferon in patients
with malignant melanoma. Inclusion criteria were: no
metastases, tumor invasion more than 3 mm, melanoma
thickness more than 3 mm; no history of previous treat-
ment. The patients were stratified into 2 groups: group
1 underwent surgery alone; group 2 underwent surgery
and received reaferon therapy. The treatment was started
at 2 months following surgery, reaferon was administered
subcutaneously at 10 million TU 3 times a week for




cocrase T-kineTok HapymieHo cooTHomenue CD4+- u CD8*-
maMmporro. UMMyHoperynstopHselii ungekc 0,6. 3Haun-
TeapHO TMOBBImeHo uncnao NK-kierok (CD16) (tabn. 2).
MeromoM ABOHHOTO MMMYHO(QUIIOOPECHEHTHOIO OKPAIIIH-
BaHUS YAAJIOCh WICHTH(HUIMPOBATH ['CTEPOrEHHBIH COCTaB
CD8*kierok (puc. 2). BeIABIeHO HU3KOE COACPIKAHUC HC-
TUHHBIX T-cynpeccopupix CD8*-nmumbponuron (12,98%) u
3HAYUTEIHLHOE YBEIMUCHUC YPOBHS HUTOTOKCHYCCKUX KJIE-
Tok CDI16* u CD8*CD16* (12,9—16,42%).

Ha ocHoBaHuu mpoBefeHHOTO 0OcneroBaHus OONBHON
H. pexomMeHmoBaHO Ha3HAYCHHE UMMYHOKOPPUTHPYIOMIHX
IIperapaToB, Crel(pUuecKy HATIPaBIEHHBIX Ha YCTpaHEHUE
JedekTa Tolbko B T-KIIETOUHOM 3BEHE MMMYHMTETA, Tak
Kak ILIAHUPYEMOE Ha3HAauYeHUE IIpenapaToB TIpYIIIBl HH-
TepEpOHOB B JIAHHOM clIydae OBLIO HEOIPABIAHO.

Taxum 06pa3oM, B pe3ynbTaTe IPOBEACHHUS HCCIEHO-
BaHUSI MMMYHOIIOTHYECKOTO CTaTyca ¢ HCHOIB30BaHUEM
JIBOWHOTO (hIIOOPECHIEHTHOTO OKPAIIHBAHUS JTUM(OIUTOB
Ha mpoTounoM nurogmoopumMeTpe FACScan pacuipsior-
€51 BO3MOXXHOCTH BBIOOpa crienupueIeckoil UMMYHOTEpAIInN
C BO3JICHCTBMEM HA KOHKPETHBIE CYOHOMYJISAIMH UMMYHO-
KOMIIETEHTHBIX KJICTOK.

B mocnennue rofpl MOSBUNCST IIHPOKUI CIEKTP HMMY-
HOMOIYJIMPYIOIUX TpenapaToB, KOTOpble NIMPOKO peKia-
MUDYIOTCS U MCHONB3YIOTCH. YCIEX UX IIPUMEHEHHS B JICYEHUH
OHKOIIOI'MYECKHUX 3260JIeBaHUI BO MHOTOM OIIPeJIENISIETCS YPOB-
HEM U TOUYHOCTBIO AMATHOCTMKM HapyIIeHUH (yHKIMOHU-
pPOBaHUs TOMYISIIHH HMMYHOKOMIIETCHTHBIX KJICTOK, YTO
MOJKHO OCYIIECTBUTH TOJBKO € IIOMOITBIO COOTBETCTBYIOMIETO
Habopa MKA.

OTO clenayeT OTHECTH M K H3YUCHHIO XMMHOTEpAIICB-
THYECKUX TPENapaToB, TaK KaK IPEABAPUTEIBLHBIC AHHBIC
YKa3BIBAIOT HA TO, YTO HEKOTOPBIEC M3 3THX MaPKEPOB KOP-
penupyior ¢ 3()(pEKTHBHOCTBIO IIPOBOJUMOIO JICUCHUSI.
Taxum o6pa3oM, OCHOBHOH 3ajmaueil KIMHHYECKUX HMMY-
HOJIOTOB SIBIISICTCSt M3YUCHHC MCXaHM3Ma [ICHCTBHUS BHOBB
€O3/1aBAEMBIX UMMYHOMOJIYISTOPOB Ha COOTBETCTBYIOLIHE
3BEHBSI MMMYHHON CHUCTEMEI JIIS aJICKBATHOTO IIPUMEHEHUS
B JICUCHUH OHKOJIOTHUECKUX OOIBHBIX.
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3 months to a total dose 36 million IU. Analysis of
2-year survival discovered a 22% recurrence in the re-
aferon group as compared to a 38.4% recurrence in
the controls, respective times till metastasis were 8.5
and 6.1 months [1].

At baseline all the patients had decreased CD4+ cell
count which recovered to the normal level during the
therapy. Findings of analysis of changes in expression
of activation markers: CD25, CD38 and CD95 -
FAS/APO-1 were more interesting. The patients receiving
reaferon demonstrated a considerable increase in CD25*
cells already at one moth after treatment start with a
correlation between the clinical effect and suppression
of the CD25* and CD95* markers. These findings suggest
that reaferon mechanism of action includes both im-
munomodulation and apoptosis activation.

Clinical application of flow cytometry allowed better
monitoring of cancer patients receiving immuno- and
chemotherapy.

As known, cancer patients’ response to treatment de-
pends on initial state of their immunity. Adequate ad-
ministration of immunotherapy to a large extent depends
on accuracy of evaluation of disorders in immunocom-
petent cell subpopulations. To illustrate this consider
a case (patient N.) with cutaneous melanoma. The patient
was to receive reaferon (recombinant interferon- 2a)
immunotherapy. The patient presented with disorder in
her T-cell immunity as decreased count of lymphocytes
expressing all pan-T-cell antigens (CD3, CDS5, CD7)
and abnormal CD4+*/CDS8* lymphocyte ratio. Im-
munoregulatory index was 0.6. The count of NK cells
(CD16) was considerably elevated (table 2). Double im-
munofluorescent staining helped to identify CDS8* het-
erogenity (fig. 2). True T-suppressor CD8* lymphocyte
count was low (12.98%) while the count of cytotoxic
cells CD16* and CD8*CD16* was increased (12.9-16.4%).

Basing on these findings immunotherapy was rec-
ommended to correct the T-cell defect instead of in-
terferon therapy as planned before the examination.

Thus, the immunity study by lymphocyte double im-
munofluorescent staining using a FACScan flow cy-
tometer allows more accurate selection of specific im-
munotherapy aimed at individual subpopulations of
immunocompetent cells.

A large range of immunomodulating agents have ap-
peared over the last years that are widely promoted
and used in treatment of cancer patients. All the above-
said proves that success in cancer treatment to a great
extent depends on accurate diagnosis of immunocom-
petent subpopulation functional disorders which may
be provided only by the use of Mab panels.

The same is true for chemotherapeuticals because
some of the above-mentioned markers correlate with
response to treatment. Thus the main purpose of clinical
immunologists is to study mechanisms of action of new
immunomodulators on individual immunity elements to
be used in adequate treatment of cancer patients.
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