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Abstract Using a modification of the autologous mixe
lymphocyte/tumour cell culture (MLTC), it is demonstrate
here that lymphocytes from chronic-phase myelogeno . . .
leukaemia B(ICI\F/)IL) gatientsn(: 58), th)t not fro}|/”n trgl]eir &%ronlc-phase my_elogenou_s Ieu_kaem|a (CML) patients
HLA-identical siblings, proliferated upon coculture withtcOMmMonly remain in a relatively indolent state for many
autologous tumour cells. However, in most cases, the ley&2rS: but experience eventual progression to blast crisis
of proliferation measured was low (stimulation index3, characterized by the emergence of a markedly. different
n = 37). This was most likely related to the amount dficute-type of leukaemia. It is impossible to predict when
interleukin-10 (IL-10) released into the culture medium b§'® acceleraped lphase will occur; palliative chemotherapy or
the CML cells, because addition of neutralizing anti-IL-1§€atment with interferorx (IFNa) appears not to delay
serum to MLTC markedly enhanced proliferative responsé:&,r!.s'S markedly for most patients [19].' One possible mech-
In addition, supplementation of media with Il Ifurther 2M1SM among chers that might c_ontrlbute to the occurrence
enhanced proliferative responses and a combination of atc?{i-bIaSt crisis is the ov.ervvhelmlng or the suppression of
IL-10 serum and IL-& was more effective than either agenimmune_ responses against _t_he tumour (eSCf’ipe fro_m immu-
alone. Only HLA-DR-matched CML cells, but not HLA_nos_urvelllancg). T'he possibility that f?at“ra' Immunity may
DR-mismatched CML cells or matched or mismatch important in this context ha§ received some attention in
PBMC restimulated proliferation of IL-2-dependent T celin€ past, with cwcumsta.nyal evidence suggesting a relation-
lines derived from MLTC supplemented with Ilaland ShiP between natural killing (NK) and leukaemic progres-
anti-IL-10 serum. The responding cells under these cond|O": Particularly under the special circumstances of relapse
tions were predominantly CD4and secreted IL-2, and after allogeneic bone marrow transplantation (BMT), re-

interferony; some secreted IL-4, but none secreted IL-18fi€Wed in [8, 9]. However, the ability of the adaptive

These data therefore suggest the existence of an HLA-DRIMUNe system to recognize and control autologous CML

: e - tumour cells has received scant attention.
restricted DTH/Thl-type of tumour-specific immunity in
yb P y Somasundaram et al. reported that T cell clones that had

CML patients, which may be down-regulated in vitro b .
P y g > ability to lyse autologous tumour cells but not NK

excessive secretion of IL-10 together with depressed se ) .
tion of IL-1. g P targets could be isolated from CML patients, but they also

lysed remission bone marrow cells [16, 17]. We have
; presented similar data for cytotoxic effectors in CML
Ei{gvn?ifs Cellular immune responseMyelogenous [12]. Falkenberg et al. have demonstrated that human
minor-histocompatibility-antigen-specific T cell clones
may lyse CML cells in an MHC-restricted fashion, but
did not investigate lysis of bone marrow cells [3, 21]. Some
effort has been expended in attempting to ascertain whether
peptides representing thecr/abl fusion junction can be
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ceeded in sensitizing normal human T cells to a 23-m@sa)éed ac(:cording to thh)e manufa;cturer’s i(nstru<_:t_io_ns using :;1 Dl)ianova,
b3a2 peptide, but the frequency of responders is very Idv\i"g:) ug ég”;“ounnogzza Faadh (;rn(;l_lz :ﬁglz'v“l‘t"ti éo bafr. an
being comparable to the frequency of autoreact th),gancg an IC)ChemiXI:aIien, MunichF(rgerseptivé) asggy for IL-10
cells [13]. (sensitivity 10 pg/ml). Cytokines were purchased from ICChemikalien,
We have previously employed a simple modification dflunich: recombinant human ILet, 98% purity, specific activity 170U/
the mixed ymphocytefumotr cel culure (MLTC) tongisaruinant nan k10 Sty pecte s g,
mvestlga_te the question .Of antltumo_ur aut0|r_nmun|ty IEataloguegICC-OlO-SA) with an activity such that a concentration of
CML patients at presentation and during a period of Up ¥y,g/mi neutralised the activity of 2 ng/ml IL-10 in a mitogenesis
1 year’'s treatment with IFNX [13]. By treating CML assay. Purified natural IL-2 (Lymphocult T-HP) was a gift of the
patients’ peripheral blood mononuclear cells (PBMC) iRiotest Company, Frankfurt.
vitro with the cytostatic agent cytarabine, their proliferative

response against autologous tumour cells can be visuali;,‘%gologouS mixed lymphocyte/tumour cell cultures (MLTC)
after a 6-day coculture. In this assay, the spontaneous

proliferation of the CML cells is reduced by the cytarabin€ML patients’ PBMC were irradiated and used to stimulate autologous
treatment, which targets the tumour cells but spares tHeMC pretreated with cytarabine, as described [12]. After cytarabine

- - eatment, the percentage of CD3&lls in the PBMC decreased to
responses of normal T cells in the population, for exampl +14%, Whergas the r?umber of Cb8ells increased to 5225%.

to alloantigens [10]. Evidence for presensitization of pauitures were performed in microtitre plates for assessment of pro-
tients’ cells to their own tumour was adduced from thieration by BH]thymidine (BH]dT) incorporation, and data analysed

observation that HLA-identical siblings failed to respond tusing in-house programs [15]. For more extended culture, 16-mm-

. ; iameter cluster plates were employed usingl® responders and
the CML celis in this way [12]. We now report the results ng 10 stimulators in medium supplemented with 10 U/ml Iba-&nd

a larger series of patients in which the weak responsgs q/m| anti-IL-10 sera. After 1 week in culture, they were restimu-
observed with the majority of untreated patients in MLT@ted with 1x106 irradiated pooled PBMC from about 20 normal

are ascribed not to a lack of potential reactivity of thdonors, 1% phytohaemagglutinin and supplemented with 40 U/m|
patients towards their own tumour cells, but to immunlé-2. After a further 2 weeks culture, cells were harvested, washed,

. . . . counted and plated atl0¥/well together with X105 irradiated HLA-
suppression of the responses associated with prOdUCtlorEéf]matched and mismatched CML cells and normal PBMC, as well as

large amounts of IL-10 and reduced amounts of tLih  autologous CML cells. Proliferation was assessed after 1, 2 and 3 days

vitro. by incorporation of tritiated thymidine. Culture medium for all proce-
dures was RPMI-1640 supplemented with 10% heat-inactived non-
transfused male human serum.

Materials and methods

) Results
CML patients’ cells

PBMC were isolated from untreated Pthronic-phase CML patients Autoreactivity of patients’ cytarabine-treated PBMC
(mean leucocytes 130000). Myeloid cells predominated in theb@ their own tumour cells
preparations [76:21% CD14, 85:26% CD33, 27 8% CD34 with

°”'yklliﬁ% TtyC?”S (CD3) a’.‘dd&”';%. B tce”j (gl?zog]. Sugalfe' As part of the routine HLA typing procedure for the
marker phenotyping was carried out in standard fashion. Cells pre-, " '
incubated with Intraglobin were labelled with mAb. For HLA-DRseleCtIon of related donors in the local BMT program,

staining, mAb L243 was obtained from the ATCC. The cD3 mAMLC typing was performed on patients and their families.
OKT3 was also obtained from the ATCC. The class | mAb W6/32 wds1 each case, patients’ PBMC were treated with cytarabine
used as a positive control (W6/32.HL) and its non-binding variant af@r yse as responders, or left untreated (irradiation only) for

negative control (W6/32.HK). CD18 mADb (clone 7E4) was purchas : : T
from Immunotech (Hamburg, Germany), CD54 (clone HA58) arﬁgse as stimulators. Parents and all available siblings, as well

CD58 (AICD58) mAb were purchased from Dianova (Hambur®S those established to be HLA-class | and DR-matched,
Germany) and CD80 (B7-24) was a kind gift of Dr. M. de Boenwere included as both responders and stimulators, as pre-
Innogenetics, Belgium. CD14 (TK4), CD20 (B-ly1), CD33 (WM-54) viously reported [10]. Consistent with previous data on

and CD34 (TWK3) were from Dako. Labelled cells were developeqLZ patients [12], responses of the cytarabine-treated pa-

with fluorescein-isothiocyanate-conjugated Fgakgbbit anti-(mouse . ) D . .
IgG) and analysed on a FACS IV cytometer. Dead cells were excludd§nts’ PBMC 6 = 58) against their own untreated PBMC

by electronic gating and fluorescence histograms were area-corredté@re higher than the responses of their HLA-identical
to 10000 cells. Data are expressed as mean fluorescence chasgitelings to tumour-cell-containing PBMC. Most of the
intensity, corrected for background fluorescence with W6/32.Higg patients were tested a single time, but in the minority
gzmg:g programs were developed by Fa. Schaudt, Gomaringgh._ 14) where the MLTC was repeated, similar results were
obtained. When all data were summed it was found that the
patients could be divided into two groups: those where the
Cytokines and sera stimulation index for the response to autologous untreated
PBMC was less than three (low responders; 37 of 58,
Commercial enzyme-linked immunoassay (ELISA) kits were used fg"4%), and those where it was greater than three (high

assessing concentrations of cytokines in culture media. Cells w _ 0 . .
cultured at 2.%10/ml in RPMI-1640 medium supplemented with(Fée”Spondersn = 21 of 58, 36%), as shown in Fig. 1. For

10% fetal calf serum. Cell-free supernatants of CML-PBMC cultureBOth groups, the stimulation index for the response of HLA-

normal PBMC cultures or restimulated MLTC-derived cells werédentical siblings to patients’ untreated PBMC was less than
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LR (64%) HR (36%) Fig. 2 Surface phenotype of CML-PBMC. CML patients were divided

into groups responding weakly in autologous MLTC (stimulation index
Fig. 1 Family mixed lymphocyte culture results of 58 chronic-phasgl <3, n = 6) or more strongly (SI>3, n = 8), shown as low
chronic myelogenous leukaemi&NIL) patients. Results are sum-responders and high responders respectively. Fluorescence staining
marised as stimulation indices for proliferation in cocultures of tH&sults are shown as uncorrected mean fluorescence channel intensities
following combinations: HLA-identical sibling cells plus patient cell{MFI) + SEM. --- The background staining level with a non-binding
(HLA-id. sib. anti-patien}t, cytarabine-treated patient peripheral bloogontrol mAb W6/32.HK
mononuclear cells (PBMC) and irradiated untreated autologous PBMC
(autologous mixed lymphocyte/tumour cell cultukd, . TC) and HLA-
different sibling cells plus patient cell&iLA-non-id. sib. anti-patient
LR low responderHR high responder 100 L

75 4
1, whereas the response of one-haplotype-different siblings=
and parents to patients’ PBMC was commonly above 10 ©

(Fig. 1). Thus, at least two-thirds of this larger group of ‘%
patients examined manifested only equivocal responses id_
MLTC against their own tumour cells. The low-responder 8 25 |
group did not differ obviously from the high-responder

group in terms of time elapsed since diagnosis or peripheral o L i @
tumour load. Because the responding cells after cytarabine IL 1o IL 10
treatment were greatly depleted of tumour cells it i
unlikely that the reason for poor responses was a dilution
effect and that low responsiveness was directly relateddg 3 secretion of interleukin-d (IL-La) and IL-10 by CML-PBMC.
numbers of leukaemia cells. Similarly, the different propopatients’ and controls’ PBMC were cultured at 2 B¥/ml at a density
tions of CD3 cells in the responder populations did notf 5x10516-mm-diameter culture well for 48 h in medium with 10%

correlate with levels of responsiveness, because the sam@b”é calf serum (low responders, = 5; high respondersn = 6;
Qopfrols, n = 11). Cell-free supernatants were assayed by enzyme-

from many no'n-responders contained hlgher numb¢FS liffked immunosorbent assay for content of IL-10 and tLdnd results
T cells than did responders and because they retainediede expressed as pg produceds(&élis)y1 mi-1 in 48 h

capacity to respond to allogeneic PBMC stimulators (data

not shown). The reasons for low responsiveness were

therefore sought elsewhere. and is clearly very similar for both groups of patients. In
addition, there was no noticeable difference in the percent-
age of cells in either population staining for any of the
Smarkers (data not shown).

ells/ml

low responders HE high responders controls

Expression of MHC class Il and costimulatory molecule
by CML cells

Of the many possible reasons for weak responses obser@gtbkine production by PBMC from CML patients

with 37 of the 58 (64%) patients tested, it seems unlikely

that the lack of or low expression of stimulatory class Wnother possible reason for low responsiveness in MLTC
molecules and/or costimulatory and accessory/adhesioay be either the production of immunosuppressive sub-
molecules is a major contributor. A side-by side comparis@tances by the tumour cells or the failure to produce
of weak and strong stimulators illustrates this, at least feufficient immunostimulatory substances to achieve ade-
HLA-DR, CD18, CD54, CD58 or CD80, as shown in Fig. 2quate costimulation. To investigate some aspects of these
This shows the median fluorescence intensity reflecting tpessibilities, untreated PBMC from CML patients were
density of expression of these molecules at the cell surfaceltured in vitro for 48 h and cell-free supernatants ana-
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Fig. 5 Influence of IL-1o on proliferation in CML-MLTC. Stimulator
Fig. 4 Influence of IL-10 on proliferation in CML-MLTC. Stimulator cells from HR and LR patients were 30-Gy-irradiated PBMC; respond-
cells from high- HR) and low-responderL{) patients were 30-Gy- er cells were CML-PBMC pretreated for 1 h with 19@/ml cytar-
irradiated PBMC; responder cells were CML-PBMC pretreated for 13Pine. MLTC were set up in microtitre plates with titrated amounts of
with 100pg/ml cytarabine. MLTC were set up in microtitre plates witHL-10 as shown. Data are given as mean radioactivities (cpm) of
titrated amounts of IL-10 or anti-IL-10 sera as shown.—Addition of ~ triplicate culturest SEM after 6 days of culture
IL-10; —— addition of anti-IL-10 sera. Data are given as mean
radioactivities (cpm) of triplicate cultures SEM after 6 days of
culture 16 4

IL 1a
¢+ anti—-IL 10
lysed for production of a number of cytokines by ELISA." 127 1
Figure 3 shows the spontaneous production of IL-10 ang /i;;
IL-1a (Fig. 3). PBMC from'CML patients in the high- x g | P .::ii—l 2 IL 1 only
responder group secreted little IL-10 under these cultures B /1
conditions, whereas cells from patients in the Iow—respona% (R pat. 10- 2% /2 .
er group secreted greater amounts of this potentially im- 4 LR pat. 24&‘,//2/1
munosuppressive cytokine. There were no kinetic differ- (Root 2 s—

pat. 2 A

ences between CML groups and controls, because the same , . ‘
patterns were also observed after 24 h or after 72 h (datanot || 14: 0 0.1 1.0
shown). IL-Io was completely lacking in supernatants of
CML patients’ PBMC, regardless of whether they belongety. 6 Influence of IL-1n and IL-10 on proliferation in CML-MLTC.
to the high- or low-responder group, whereas norm&fimulator cells from HR and LR patients were 30-Gy-irradiated
controls’ PBMC secreted modest amounts of di-and PBMC; responder cells were CML-PBMC pretreated for 1 h with

. Q0 pg/ml cytarabine. MLTC t inmicrotitre plat
very little IL-10. The same patterns were observed when tjig, 'Et%aTed an?(;in'geof L aswﬁggwﬁe(,ﬁg ;Tonrgfc.r‘) e p.a es

culture medium was supplemented with 20 U/ml IL-24 — A or with titrated amounts of IL-¢ and a fixed amount (10g/

100 U/ml IFNo or a combination of both (data not shown)ml) of anti-IL-10 sera ~O--—, —-A--—. Data are given as mean
The presence Of tumour necros|s factm)r (TNFG), radioactivities (Cpm) trlpllcate cultures SEM after 6 days of culture

granulocyte/macrophage-colony-stimulating factor (GM-

CSF), and IFN was also assessed in the same supernatants . L :

but no clear differences could be found between the hi igh-responder patient were enhanced little if at all (Fig. 4).

and low-responder patient groups for these cytokines (d e Qdd't'on of antl-IL_-lo serum did not affect the pro-
not shown). Iferation of cells from either high or low responders against

allogeneic PBMC in regular MLC (data not shown). Re-

ciprocally, addition of exogenous IL-10 to cultures resulted
Enhancement of MLTC with IL-& and neutralising IL-10 in markedly reduced responses of both high and low
antisera responders, resulting in essentially complete inhibition of

MLTC (Fig. 4) and standard mixed lymphocyte culture
To test whether the low level of ILel secretion in both (data not shown). Addition of IL-d, on the other hand,
high- and low-responder groups, and whether the higinhanced the MLTC of both the same high- and low-
IL-10 production of the low-responder group was functiorresponder patients approximately equally (Fig. 5) and also
ally relevant, IL-Tn supplementation and IL-10 neutralizaenhanced standard mixed lymphocyte culture (data not
tion experiments were performed. Addition of titrate@hown). That IL-&x and anti-IL-10 have different mechan-
amounts of anti-IL-10 sera enhanced MLTC proliferatioisms of action was suggested by the finding of additive
of two low-responder patients strikingly in a dose-deperffects of the two on MLTC of low-responder patients
dent manner (low-responder patients 1 and 2 in Fig. 4Kig. 6). Similar results have been obtained in 2 of 2
resulting in an increase in thymidine incorporation by up tather high responders tested and in 2 of 3 low responders
a factor of five. In contrast, proliferative responses of @ata not shown).

W

10.0 U/m!
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Table 1 Specificity of proliferative responses. The irradiated periprsponding cells were from mixed lymphocyte/tumour cells cultured for
eral blood mononuclear cell?BMC) were from the same chronic 2 weeks with interleukin-2 (4 of 8 patients giving similar results are
myelogenous leukaemia (CML) patient as the responding cells (austvown). Results are mean radioactivities (cptn)SEM of triplicate
logous), or from HLA-DR matched or mismatched donors, or wemultures

normal PBMC from DR-matched and mismatched donors. The re-

Responders Stimulators
(patient no.)
CML PBMC Normal PBMC
Autologous DR-matched DR-mismatched DR-matched DR-mismatched
1 198362122 20672:2961 1782623 256+ 34 195+ 50
2 13279+ 1566 11285 931 902t 319 136+ 21 391+ 18
3 18934t 4511 256293006 3400+ 388 2194+ 230 726+ 127
4 15560+ 1425 16348 562 1284+309 371+ 33 276+ 62

Table 2 Cytokine secretion by T cells derived from mixed lympholation. As shown in Table 2, all the lines secreted IL-2 and
cyte/tumour cell cultures (MTLC). Cytokines were detected in cell-fre=Ny, some secreted low levels of IL-4, but none secreted

supernatants, collected 48 h after phytohaemagglutinin stimulation gjigectable IL-10. In contrast, a non-clonal alloreactive T cell
measured in enzyme-linked immunosorbent assay; data glvenl.ln derived f Id’ ted IL-2. IL-4 N
pg mH (2.5x105 cellsy! (48 hyL Cell lines 1-8 derived from "€ G€rIVEd Trom a normal donor secrete Ty TET ’N‘_f
MLTC performed in the presence of 3@y/ml anti-IL-10 sera and and IL-10. Therefore, T cells originally reacting against
10 U/ml IL-1a, and supplemented with IL-2 after 1 week; total ofautologous CML cells are unlikely to contribute to the
3 weeks old.C cells derived from mixed lymphocyte culture andincreased IL-10 levels suppressing antitumour immunity in

cultured with IL-2 for 1 month thereaftel. interleukin,IFN interferon these patients. Rather, they seem to represent a population

Secreted cytokine of DTH-like or Thl-like cells, which may be involved in

) immunosurveillance of the tumour and which might be
Line IL-2 IL-4 IFNy IL-10 supressed by IL-10.

1 280 33 860 12

2 170 190 910 4

3 140 30 898 3
4 170 267 788 0 Discussion

5 430 13 824 2

$ égg i; iég 8 The present report documents in vitro evidence for T-cell-
8 370 163 666 6 mediated antitumour immunity in CML patients as demon-
C 250 144 745 138 strated by the proliferative responses of patients’ tumour-

depleted PBMC on challenge with irradiated tumour-con-
taining PBMC. These data on 58 patients are consistent
Properties of patients’ T cells responding to autologous with previous preliminary data concerning 12 patients [12]
CML cells and go further to divide such patients into two groups,
based on their level of antitumour autoimmunity. The
T cell lines were developed from MLTC from 8 differentmajority of patients (64%) responded only weakly to their
patients by short-term cultivation in medium containingutologous tumour cells, with a stimulation index of less
IL-1a and anti-IL-10 at concentrations chosen as a resulttbfan 3 (generally taken as the cut-off point below which
the experiments shown in Figs. 4—-6 (10 U/ml Ib-Bnd responses are considered negative in the majority of pub-
10 pg/ml anti-IL-10 sera), followed by subculturing onlished studies). However, among the remaining patients
pooled allogeneic PBMC with non-specific stimulation bgome responded very strongly, as strongly as against an
PHA and IL-2 supplementation. The majority of the cells ialloantigen, demonstrating the potential for CML patients
these populations 3 weeks after initiation of culture wete mount vigorous responses when their cells are co-
CD4+ T cells carryinga/p3 T cell receptors and capable ofcultured with their own tumour cells. Because the majority
autocrine proliferation when restimulated in the absence off patients demonstrated only weak responses to their
IL-2. The specificity of the proliferative responses of thesgmour cells, some so weak as to be equivocal, it was
lines for CML cells was examined by stimulating them witkleemed important to pursue the possible reasons for low
autologous untreated PBMC and HLA-DR-matched e@mtitumour reactivity.
mismatched PBMC either from normal donors or from In the absence of expression of defined tumour anti-
CML patients. Proliferative responses were recorded orggn(s) on the CML cells, it was not possible to investigate
when autologous CML cells or HLA-DR-matched CMLwhether certain tumour cells failed to stimulate simply
cells were used as stimulators, but not when normal PBMfgcause they did not express tumour antigen. The CML
were used as stimulators, whether or not they were HLAells clearly expressed both MHC class | and class I
DR-matched (Table 1). antigens, as noted by others previously [20], and thus
The pattern of cytokine secretion by these sensitisgHould have been able to present putative tumour antigen
cells was assessed by ELISA 48 h after mitogenic stimte- CD4 and CD8 cells. Therefore, the first possibility
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considered was that the CML cells may have lacked this system, because supplementation of CML cultures
second-signal molecules for T cell activation, particularhyith IFNa in vitro did not affect these parameters (data not
costimulatory molecules CD80 and CD86 and adhesiastiown).
accessory molecules known to be important for T cell The responding cells obtained shortly after MLTC of
activation. The results obtained in this study did not provid®th low and high responders were shown to be predomi-
evidence for the lack of accessory or costimulatory moleantly CD4 T cells with classical TCR2 antigen receptors,
cules on CML cells, which could be responsible for the ladlather than CD8 T cells, TCR1-T cells or natural killer
of stimulation. Thus, CML cells from both high- and low-cells, all of which might have been able to proliferate under
responder groups expressed similar densities of CD1Be culture conditions employed. They are thus likely to
CD54, CD58 and CD80 (B7). The expression of CD86 amcognize antigen in an HLA-class-lI-dependent fashion,
CML cells has not yet been evaluated but, in anothand are more likely to represent helper cells than cytotoxic
tumour immunology model, CD80 and CD86 both apeells. That some of these expectations were met by the cell
peared equally effective as costimuli [4]. Both in terms dines obtained was demonstrated by examining their pat-
the percentage of cells staining with the various antibodigsgns of cytokine secretion and their proliferative specific-
and in terms of the density of expression of the relevaity. Thus, the lines recognized autologous or HLA-DR-
molecules at the cell surface, no difference between lomatched CML cells, but not DR-mismatched CML and
and high-responder patients could be determined (Fig. Bgither DR-matched nor mismatched normal PBMC. These
In addition, earlier functional studies have shown that CMtlata show that the MLTC-derived cells are restricted by
PBMC were able to restimulate T cell lines and clonddLA-DR, one of three class Il isotypes that is commonly
previously sensitized to alloantigens [11], further making @bserved to be immunodominant over the other two, HLA-
unlikely that the CML cells suffered a general inability tdQ and HLA-DP, in most systems. The data further show
stimulate adequately. At the level of the responder cellstteat the lines were not autoreactive, because normal PBMC
general inability of the cells to respond proliferatively tavere not recognized. However, they do not completely
stimuli was excluded by their reactivity to control stimulaexclude the possibility that the responding cells recognized
tors (data not shown). a normal myeloid antigen, not necessarily tumour-specific,
The next step was to explore whether the tumour cellecause the relevant normal myeloid lineage cells may have
might be secreting substances capable of inhibiting T celken missing, or present in too low numbers, in PBMC.
activation, and whether neutralization of any such factokHopwever, even substituting normal bone marrow for PBMC
would convert low responders to high responders. It wasntrols would still not be completely satisfactory to
observed that the accumulated levels of IL-10 but ne¢solve this question, because it would not be possible to
IL-1a, TNFa, GM-CSF, and IFN in supernatants of be certain that the tumour cell differentiation stage was
untreated CML PBMC (mostly tumour cells) were highereally present in sufficient numbers even in bone marrow.
for MLTC non-responders than for responders. IL-10 wakherefore, we can only conclude that the responding cells
considered a good candidate for suppression of MLTC ame likely to be tumour-specific, but that this is not formally
low responders because it is known to block lymphocymoven. A class-lI-restricted response in CML may be
stimulation caused by alloantigens, antigens and superaptsticularly important because normal CD3@rogenitor
gens by direct and indirect pathways [5, 18] and can inhilgiells in CML patients express little or no HLA-DR, whereas
antitumour reactivity [6]. Moreover, addition of neutralizthe neoplastic cells are strongly BIR2].
ing anti-IL-10 sera to MLTC enhanced proliferation of low- The CD4 responding cells from MLTC secreted large
responder cells but not of high-responder cells (Fig. 4mounts of IL-2 and IFM and 3 of the 8 tested also
confirming that autocrine suppression in MLTC was at leasecreted lesser amounts of IL-4. Therefore, the main
in part mediated by IL-10. phenotype was that of a DTH/Th1 cell, but as the lines
Both low-responder and high-responder patients esserere polyclonal it is not clear whether the IL-4 is derived
tially failed to secrete IL-tt and, accordingly, supplemen-from some Th2 cells present within 3 of the lines. Signif-
tation of MLTC with IL-la enhanced proliferative re-icantly, however, none of the cells produced large amounts
sponses against autologous CML cells in both the higbf IL-10, and even those that did secrete some were very
and low-responder groups (Fig. 5). Moreover, for the latteriose to the limit of detection of the ELISA. It has been
a combination of both IL-& and anti-IL-10 sera had anreported that, unlike in the mouse, IL-10 is produced by
additive effect (Fig. 6). It may therefore be concluded thatl®th Thl and Th2 clones in humans [2]; the failure of
prime cause of low responses to autologous CML cells MLTC-derived cell lines in this study to produce IL-10
vitro in one group of patients is their hyperproduction ahay, therefore, be related to the presence of anti-IL-10
IL-10, whereas both high- and low-responder groups appegsutralizing sera during primary culture, and possibly also
to share the apparent defect of production of low levels tf supplementation with IL-d4. It is well-known that the
IL-1a. Whether these observations are of relevance in vipoesence of cytokines during the initiation of priming (and
is difficult to say. We are not aware of any trials in whictiherefore also that anti-cytokines have the opposite influ-
CML patients have been treated with llorbr neutralising ence) can “divert” immune responses towards one or
antibodies to IL-10. The questionable benefits of treatirgnother cytokine secretion pattern in vitro, although
patients in vivo with IFNx are probably not reflected inwhether this also occurs in vivo is controversial [14].
decreased IL-10 production or enhanced ti{roduction Anti-IL-10 in this context might therefore be expected to
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further Thl development, because IL-10 was originally’. Mosmann TR, Coffman RL (1989) Heterogeneity of cytokine
described as a factor produced by Th2 cells to down- ng:rle{ifn patterns and functions of helper T cells. Adv Immunol
regulate Thl cells in the mouse [7]. 8. Pawelec G (1994) Immune surveillance of leukemia: rationale for
The results presented here suggest that CD@R2* immunotherapy? Hematol Rev 8: 123
T cells present in the peripheral blood of chronic-phase. Pawelec G (1994) MHC-unrestricted immune surveillance of
CML patients possess the potential to recognize autologous leukemia. Cancer Biotherapy 9: 265 _
tumour cells in an HLA-DR-restricted fashion and td.O. Pawelec G, Busch FW (1988) Pretreatment of chronic myelogen-
develop into DTH/Th1-like cells secreting IL-2 and I¥N
but little IL-4 and no IL-10. However, in the majority of 11.
patients, increased secretion of IL-10 from other cells,
possibly coupled with decreased availability of Ibs1
contributes to a blockade of antitumour responses. |
these inhibitory factors could be manipulated in vivo,
possible benefits to CML patients might accrue. At the treating peripheral cells with cytosine arabinoside. Cancer Immu-

very least, this auto-MLTC protocol may allow the gener-_ "ol Immunother 29: 242 .
y P y 9 3. Pawelec G, Da Silva P, Max H, et al (1995) Relative roles of

ation of CML-specific T cell lines for use in adoptive 'natural killer-mediated and T cell-mediated anti-leukemia effects

ous leukaemic blood samples with cytosine arabinoside prior to
mixed lymphocyte culture typing. Transplantation 46: 607
Pawelec G, Schmidt H, Schneider E,heing HJ, Ehninger G
(1988) Cellular immunological defects of chronic myelogenous
leukaemia: partial dependence on busulphan therapy. Cancer
Immunol Immunother 27: 89

Pawelec G, Schmidt H, Rehbein A, Busch F (1989) Anti-tumour
activity in vitro in chronic myelogenous leukaemia revealed after

immunotherapy. in chronic myelogenous leukemia patients treated with interferon-
alpha. Leuk Lymphoma 18: 471
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