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M VITRO PHARMACOLDGICAL MONITORING OF PHABE I. Jl TRIALS OF 
891138. A MULTIDRUG RESIEITANCE (MDR) REVRRBING AGENT __.__.._ ---~~~~~~~ ~~~ 
J. SOUDONw, C. LUCAS@. P. HADDAD( M. BERLION (4 F. CALVO~l~ 
(1) I.G.M.. 78010 PARIS - FRANCE ; (2) I.RI.BERVIER, 92416 COURBEVOlE FRANCE 
S 9788. a nova1 triazinoaminopiperidine derivative. has already shown a major MDR 
nvsmin8 wztivity both in vitro and in viva. An in vitm the pgp inhibition is dependent on 
rwain8 agent mucentration and time exposure, WB explored thb issue on the human T 
~aukamia csB line CCRF-CEMIVLB alprating the MDR phenotype. we had already shown 
that the S 9788 MDR ravening activity wait increased when the cella were incubated fur at 
leant 24 houm in the pramwe of B 9788 alone (postincubation). following e one hour 
incubation with both vinblaatine (VLB) and S 9788. In this study, we evaluated tba interest 
ofvarious pustiocubatiuntimes(over6,12,ur 24 hours) with low dmofB9788 (fmm 8Oto 
800 ntd) following a one hour incubation with both B 9788 and duxorubicine @OX) or VLB. 
The mvsmion foeton [RF - tC60 (DOX or VLB) I lC80 @OX or VLB + S 97881 warm 
aetenniaed with ur nitbout portincubation and their ratio (RF with pultlncubation I RF 
witbuut postincubation) calculated below (in bold characters) : 

L ~~ 1 

A ah houra px&ineubatiun after DOX treatment using at least 100 nM led to a two fold 
incrsase in the revenioafaetor. Lon8e.r pwt-incubation periods did w3t mcdify this effect. 
cOovene4, longer pot&incubation perk& (12 or 24 hours) after VLB treatment led to B 
major incram (4x tu 40 xj in the revemion factor. This effect wan directly propurtional to 
both duration of tba u&-incubation and concentration of S 9188. These results are the basis 
of pbaea I . II triaidesignn cumbining a loading done of S 9788 before VLB ur DOX 
admini.shtion, followed by a maintananee infusion with S9788 alone. 
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FLUNARIZINE AND LONIDAMINE AS MODULATORS OF ANTICANCER 
DRUG ACTIVITY IN HUMAN COLON ADENOCARCINOMA CELLS. 
h Oriandi, N. Zaffaronl, A. Costa, R. Villa 8 R. Sllvestrinl. 
Istftuto Nazionale per lo Studlo e la Cura dei Tumori, Milan, Italy. 

The potential of the calcium entry blocker, flunarlzine (Flu), and of the 
energolytlc derivative of lndazde carboxyllc acid, lo&famine (LND), to 
enhance the In vitro activtty of cytotoxlc agents was investigated In three 
human cdon adenocarclnoma cell Ilnes. The simultaneous exposure to 
doxorubicln (Dx) and flu for 1 h selectively enhanced the anthracydine 
activity in a Dx-resistant cell line (LoVo/Dx) but not In the sensitive, parental 
cell line (LoVo). This potendatlng effect was paralled by a &fold enhancement 
of intracellular Dx accumulation, as evaluated by fluorescence 
spectrophotometry, and by a significant Increase In transmembrane potential, 
as assessed by flow cytometry. Again, a 24-h exposure to Flu considerably 
reduced the fraction of Dx-resistant cells able to immunoreact with a 
monodonal antlbody directed against an external epitope of the 
P-glycoprotein. As regards LND, a 24-h post-incubation with the agent 
Induced an increase in mitomycin C (MMC) and BCNU activity In LoVo and 
HT29 cell lines. Flow cytometric analysis showed that such a potentlating 
effect was due to the stabilization by LND of the temporary MMC-or BCNU- 
Induced accumulation of cells In S/G2-M phases. 
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STUDY OF MULTIDRUG RESISTANCE EVALUATED BY P-GLYCOPROTEM 
STAlNING AND FUNCTIONAL RELEASE OF RHODAMINE 123. 
lDelville IP . IPradier 0, 3Pauwels 0, 1 Van Onderbergen A, 3Kiss R, 2Fere~,ns W, 
%ape~ P. l~ep. of Hematology, 21nternal Medecine, Hmpital Erasme and 3Laborakxy of 
Histology, Faculty of Medicine, ULB , Brussels, Belgium. 
Among the numerous mechanisms involved in multidrug resistance to chemotherapeutic 
drugs, overexpression of GP-17Okd P-Glywpmtein (P-GP) is well documented. The aim of 
thii study is to compare immunologic detection of P-GP with the functional release of 
Rhcdaminc 123 (R123) fluorescent dye on several human cancer cell lines. From these cell- 
lines, chemo and/or radio resistant subclones were selected and their chemo-resistance level 
(RL) was established from their viability index in presence of Doxorubicin (ICSO). 
Cytoccnbifugc preparation of these cell-lines were immunostained with the JSB-1 mAb 
followed by APAAP technique and analysed with an image digital analyser (Samba ZOOR). 
For functional activity of P-GP, ce8.s were. incubated in fhe presence of R123 one hour at 37%. 
The accumulation of RlZ? in the cells was monitored by flow cytometry after 60 min. The 
cells were then washed and resuspended in medium devoid of RlW and the evolution of 
fluorescence was recorded during 30 min. Antigenic and functional studies showed that cell 
lines displayed two phenotypes. Native cell lines and radiotherapy resistant subcloncs had a 
low IC50 and RL, were JSBl negative and retained RI23 during all the experiments, whereas, 
chemoresistaot and radiochemonsistant cell lines mutants had a high ICSO and RL., were 
JSB-1 positive and pumped actively the fluorescent dye out of the cells. ‘l%e good correlations 
bchveen the &stance level and the RlZ3 index (r=O.82 p<O.oOl) and between the Quick 
Score obtained from the image analyzer and the RlW index (-0.71 peO.001) indicates that 
the RlZ3 staining of neoplastic cells is hightly associated with the MDR phenotype .We 
conclude that the antigenic detection and functional analysis with Rl23 staining were 
complementary to diagnose the presence of a MDR activity and are us&l in experimental and 
clinical appmachcs of multidrug resistaxe. 

DAUNORUBIQN ACCUMULATION IS CORRFLAT@D WITB 
TRBAl?.tBNT OUI-COMB IN ADIJLT ACUlT IEWEMIAS 

A,Gucrci. N. Missonm. J.L. Merlin. S. March& 0. Ouerci 

Service de Mcdecine A - W Brabois - 
Ldmatdm de Rsberches - Centre AIexis Vautrin 
54511 Vandoeu~l&.-Nancy Ccdex. France. 

To investigate whether multidrug resistance (MDR) could be involved 
in clinical resistance to chemotherapy in adult acute leokaemias, we 
have analyzed prospectively the expression of P-glycopmtein and the 
daunorubicin (Dnr) accumulation in bone marrow samples from 60 
patients with 
44 were r 

‘mary acute leokaemias. 
stu led at diagnosis and 6 after initial therapy (5 in fist 

relapse, 1 in second relapse). There were 13 lymphoblastic and 57 
myetoId leukaemias. All the patients received chemotherapy which 
included MDR-related drugs. Fourty-four patients obtained a complete 
remission (CR) after one coo& of therapy, 16 were classitied as failure 
(F). Expression of P-glycopmtein by using MRK16 monoclonal 
antibody and simultaneous determination of intracellular Dnr 
accumulation were performed by flow cytometry (Gheuens et al. 
Cytometry, 1991, 12. 636-644). No correlation was found between 
MRK16 labeling rate and Dnr accumulation. Mean of the MRK16 
labeling rate was not significantly different in patients in CR as 
compared with pts in F (7.14 versus 8.9, ~~-0.4). For Dnr accumulation, 
a significant difference was observed between patients in CR (42.62f 
26) as compared with patients in F (159fll) (pcO.001). These data 
suggest that Dnr accumulation is a reliable and useful parameter in 
designing therapy for patients with acute Ieukemias. 
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DETECTION OF THE MULTIDRUG RESISTANCE GENE (MDR-1) 
EXPRESSION BY NON-RADIOACTIVE QUANTITATIVE POLYMERASE 
CHAIN REACTION 

T.Lion’ T.Hen& A.G&er2, H.Karlic3, H.Gadner’ -I 
’ CCRI, Kinderspitalgasx 6, A-1wO Wicn, Austria 
2 Department of Hematology, Uniwxsity of Vienna, Austria 
3 L.Boltzmann Inst. f.l.euk&nieforrcbung, Hanusch KH, Vienna, Austria 

A number of techniques including radioactive polymer&z chain reaction 
(PCR) have been adapted to assess the expression of the multidrug resistance 
gene mdr-1. Although this PCR technique offers advantages over other methods 
in terms of sensitivity, speed and cell material required, its reliance on the use of 
radioactive isotopes Limits its general applicability in a clinical setting. In view of 
the apparent importance of the multidrug resistance (MDR)-phenotype in 
clinical drug resistance we have adapted a non-radioactive PCR assay for 
quantification of the mdr-1 gene expression. We applied the technique to the 
detection of multidrug resistance in 66 patients with chronic myelogenous 
leukemia. In this series, 43 of the patients studied were in chronic phase, 5 
patients were in accelerated phase, and u) patients were in blast crisis. About 
one third of the patients in chronic phase showed no mdr-1 expression. 
ModerateIy increased mdr-1 expression levels (2-6 fold) were observed in about 
half of the patients in this group. Doring blast c&ii, cases without mdr-1 
expression were relatively rare. A signiticant proportion of these patients 
displayed rather high multidrug resistance levels (>6 fold). The data from the 
small group of patients in accelerated phase were not conclusive. We show that 
the non-radioactive technique reported may provide a convenient tool for the 
detection of the MDR-phenotype. in clinical samples. 

FiPPKT0PADluAMYcm. vER.4PAulL.ANDTAh40~O~ 164 
MlJRINB PI9RosARco)rlA C8LLS AND A LRhTlDRUO-RE9I8TANT 
SU8LIN!4-BYpRoRoNNMR8P8CIIl~ONPCA- 
l3xTaamMETA8oLrrBs 

AL HS+C*. E Hofsli*. I Krane** 

Jkpl. of Oncolo8y. uuiwsity Hospital uf Traidba*, Dcpt of 
chcnisoy. uni* of ‘lkdhdm-AVB and MR-cema. SIMHP, 
UNlMBD. Tmndhcbn. Norway-. 

The emergence of molddrug-resistant (MDR) tumor cells upon 
chemotherapeutic trcabnent of csncer is a major problem in cancer 
chemotherapy. ‘H-NMR spxlroscopy of PCA-extracts of a MDR cell-line 
and the pmental drug-sensitive cells before and after treatment with 
Adriamycin, demonstrated differences behveen the two cell-lines in the 
metabolic response to tnx+ment Upon 4 brs of treatment with 30 pM 
Adxiamycin, the intracellular level of cholinecontainiag metabolites 
@hosphorylcholine and/or choline) showed a 50 5% decrease in tie drug- 
sensitive cells, but a 25 % increase in the resistant. After 4 brs of treatment 
with both 30 JIM Adriamycin and 30 pM Vuapsmil (a drug known to 
reverse MDR), the response of the resistant cells became very similar to that 
of the sensitive cells. Prelimimuy results indicate that lreaunent of the 
cells with 30 pM Addamycin and 30 pM Tamoxifen for 4 hrs, givea a 
variation in the phosphorylchol and lactat levels that is similar 
to the expiment with Adriamycin and Verapamil. and that there is a 
marked increase in tbe levels of almost all detectable amino acids. These 
results show that there are metabolic differences between the two cell-lines 
in response to chemotherapeutic treatment, and that the ttvcrsal of drug- 
resistance by lipophilic drugs counteract these metabolic differences. 


